
. ==- _J& ~.' i 

W000/61571 1 PCTIKR00/00339 

s 

4,5-Diaryl-3(2ii}-furanone Derivatives as Cyclooxygenase-2 
Inhibitors 

FIELD OF INVENTION 

The present invention relates generally to 4,5-diaryl-3(2/:l)-furanone 

derivatives, methods of preparation therefor, and their use for the treatment of 

inflammation and inflammation-associated disorders as selective cyclooxygenase-2 

10 inhibitors. 

15 

BACKGROUND OF THE INVENTION 

Prostaglandins are known to play an important role in the inflammation. 

Since prostaglandins are produced from arachidonic acid by cyclooxygenases, 

inhibition of prostagalndin synthesis by cyclooxygenases, especially synthesis of PGE2, 

PGG2, and PGH2, leads to the treatment of inflammation. 

20 There are at least two kinds of cyclooxygenases, cyclooxygenase-1 

(abbreviated as COX-I) and cyclooxygenase-2 (abbreviated as COX-2). COX-1 is 

constitutively present in the gastrointestinal tract and the kidney, and is implicated to be 

responsible for the maintenance of the physiological homeostasis, such as 

gastrointestinal integrity and renal function. Interruption of COX-I activity can lead to 

25 life-threatening toxicities to the gastrointestinal tract, such· as ulceration and bleeding. In 

the meantime, COX-2 is induced upon inflammatory stimuli and known to be 

responsible for progression of inflammation. Thus, selective inhibition of COX-2 over 

COX-1 is useful for the treatment of inflammation and inflammation-associated 

disorders without incurring gastrointestinal toxicities. 

30 

Conventional non-steroidal anti-inflammatory drugs (NSAIDs), such as 

indomethacin, naproxen, ketoprofen, ibuprofen, piroxicam, diclofenac etc, inhibit both 

COX-1 and COX-2, which would demonstrate their gastrointestinal toxicities as well as 

anti-inflammatory potency. However, they possess serious life-threatening 
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gastrointestinal toxicities of bleed~g and ulceration arising from their inhibition of 

COX-I, which limit their clinical use. Thus, a selective inhibitor of COX-2 can be 

useful as an anti-inflanun.atory therapeutic agent without the gastrointestinal toxicities, 

frequently occurring upon chronic use of conventional NSAIDs. 

COX-2 inhibitors are_ in:1plicated to possess Ii broad therapeutic spectrum 

besides anti-intlammatqry, analgesic, and antipyretic activity. For example inhibition of 

COX-2 can prevent growth of certain types of cancer, especially colon cancer [J. Clin. 

Invest. .li!Q, I (1997)]. f\nother application of a COX-2 inhibitor can be found in the 

1 o treatment of degenerative chronic neurological disorder~, such as Alzheimer's disease 

[Neurology~. 626 (1997)]. COX-2 inhibition would be useful in reducing the infarct 

volume accompanying the stroke [J. Neuroscience ll, 2746 (1997)]. 

Recently two of COX-2 selective antiinflammatory drugs, celecoxib and 

15 rofecoxib, were introduced into the clinic for arthritic indications. Celecoxib and 

rofecoxib show anti-inflammatory potency comparable to conventional NSAIDs 

without COX-2 selectivity. In the meantime, these drugs show appreciably lower gastro­

intestinal toxicities than conventional NSAIDs without COX.-2 selectivity over COX-1. 

Thus, COX-2 selective inhibition itself can be enough for anti-arthritic potency and the 

20 inhibition of COX-I is largely responsible for the gastro-intestinal toxicities associated 

with conventional NSAIDs without COX-2 selectivity. 

cis-1,2-Diaryl-.alkenes or its structural-equivalents are known to be a 

pharmacophore for achieving selective COX-2 inhibition over COX-1 [Ann. Rep. Med. 

25 Chem. 32, 211 (1997)]. In case of celecoxib and rofecoxib, pyrazole and 2(5H)­

furanone correspond to the scaffold, respectively. 

CF3 

Celecoxib Rofecoxib 
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By adopting an appropriate scaffold for the cis-all&ne pharmacophore, it would 

be possible to modulate·.B-&th in vitro and in vivo characteiitics of such inhibitors, such 

as dosing regimen, daily dose, clinical indications arising from tissue distribution 

characteristics, safety profile, and so on. 

In this invention, 3(2H)-furanone is adopted as a scaffold for COX-2 inhibitors. 

3(2.H)-furanone derivatives were prepared for use in the treatment of glaucoma [EP 0 

737 476 A2]. However, there is no precedent case that 3(211)-furanone derivatives have 

been ever used as COX-2 inhibitors. There is no reported case of 4,5-diaryl-3(2.H)-

10 furanone derivatives, either. 

The 4,5-diaryl-3(2H)-furanone derivatives disclosed herein selectively inhibit 

COX-2 over COX-1 and relieve the effects of inflammation. 4,5-Diaryl-3(2H)-furanone 

derivatives of this invention do not show substantial inhibition of COX-I and 

15 consequently show reduced gastrointestinal side effects. Thus, 4,5-diaryl-3(2H)­

furanone derivatives of this invention are found useful as anti-inflammatory agents with 

significantly reduced gastrointestinal side effects, when compared with conventional 

NSAIDs. 

20 

25 

SUMMARY OF INVENTION 

The present invention provides a novel class of potent selective COX-2 

inhibitors. 

The present invention provides a novel class of 3(2.H)-furanone derivatives as 

selective COX-2 inhibitors, which are represented by Formula I : 

I 

or a pharmaceutically-acceptable salt thereof, wherein: 
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X represents halo, hydrido, or alkyl; 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-acylamino)­

sulfonyl, (N-alkylamino)sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; 

R1 and R2 are selected independently from lower.alkyl radicals, or form a 4- to 

6-membered aliphatic or hetero cyclic group, taken together with the 2-position carbon 

atom of the 3(2m-furanone ring; 

and AR represtmts a substituted or non-substituted aromatic group of 5 to 10 

IO ·atoms. 

15 

20 

25 

The present invention further provides methods for preparing 3(2.H)-furanone 

derivatives of Formula I. 

BRIEF DISCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph showing pharmacokinetics for ·orally administered Example 

393 at 10 mg/kg body weight. 

DESCRIPTION OF INVENTION 

A novel class of 4,5-diaryl-3(2.H)-furanone derivatives useful in treating 

inflammation and inflammation-associated disorders is defined by Formula I: 

l 

or a pharmaceutically-acceptable salt thereof, wherein: 

X represents halo, hydrido, or alkyl; 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-acylamino)-
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sulfonyl, (N-alkylamino)sulfonyl. or alkylthio; 

Z represents oxygeii or sulfur atom; 

PCT/KR00/00339 

R1 and R2 are selected independently from lower alkyl radicals, or form a 4- to 
6-membered aliphatic or hetero cyclic group, taken together with the 2-position carbon 

5 atom of3(21.Q-furanone ring; 

and AR represents a substituted or non-substituted aromatic group of 5 to 10 
atoms. 

4,5-diaryl-3(2H)-furanone derivatives of this invention selectively inhibit 
IO COX-2 over COX-I, and thus can be useful for the treatment of inflammation and 

inflammation-associated disorders but with reduced gastrointestinal toxicities when 
compared with conventional NSAIDs. 

Compounds of Formula I would be useful for, but not limited to, the relief of 
15 inflammation, pain and fever. For example, compounds of Formula I would be useful to 

treat inflammation and pain from arthritis, including but not limited to rheumatoid 
arthritis; spondyloarthopathies, gout, oesteoarthritis, systemic lupus erythematosus and 
juvenile arthritis. Compounds of Formula I would be useful for the relief of pain 
associated with, including but not limited to, headache, toothache, dysmenorrhea, 

20 neuralgia, and bodily pain such as in the neck and in the low back. Compounds of 
Formula I would be useful to relieve symptoms associated with common cold, viral 
infections including but not limited to influenza. Compounds of Formula I would be 
useful for the treatment of inflammatory conditions, including but not limited to, 
myositis, gingivitis, synovitis, ankylosing spondylitis, burstitis, bums, injury, and so on. 

25 Compounds of Formula I would be useful in the relief of inflammation and pain after 
surgical and dental operation. Such compounds are useful to treat psoriasis, eczema, and 
dennatitis. Compounds of Formula I would be useful for the treatment of inflammatory 
conditions associated with, including but not limited to, inflammatory bowel disease, 
Crohn's disease, type I diabetes, and the like. Such compounds may be useful to inhibit 

30 cyclooxygenase-mediated growth of certain types of cancer, including but not limited to 

colon cancer. Compounds of Formula I would be useful to reduce the infarct volume of 
reperfusion injury following stroke. Such compounds would be useful to alleviate 
inflammatory conditions in, including but not limited to, asthma and bronchitis. 
Compounds of Formula I would be useful in the treatment of degenerative neurological 
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disorders including Alzheimer's disease. Such compounds would be useful in the 

treatment of retinopathy associated with diabetes, which involves cyclooxygenase­

mediated angiogenesis. · . 

Considering their high COX-2 selectivity over COX-I, compounds of Formula 

I would show significan.tly reduced gastrointestinal side effects such as ulceration and 

bleeding, when compared with conventional NSAIDs. Thus, compounds of Formula I 

may be useful as a far safer alternative to conventional NSAIDs. Compounds of 

Formula I may be useful in the treatment of humans as well as animals, including but 

lo not limited to, cattle, sheep, dogs, horses, and the like. 

Compounds of Formula I may be used with other anti-inflammatories, 

including but not limited to, steroids, conventional NSAIDs such as aspirin, 

acetaminophen, diclof~~ac, indomethacin, ibuprofen, and the like. Compounds of 

15 Formula I can be used with a variety of therapeutics, including but not limited to, a H2-

antagonist; an anti-hypertensive including but not limited to an ACE inhibitor, a 

prostaglandin, an anti-hi~tamine, an immuno-modulator including methotrexate, an anti­

coagulant, and the like. 

20 Compounds of Formula I can be administered by various methods, including 

but not limited to, oral, intravenous, subcutaneous, topical administration, and the like. 

Compounds of Formula l can be administered along with various pharmaceutically­

acceptable adjuvant ingredients, including but not limited to, citric acid, hydrochloric 

acid, sodium chloride, tartaric acid, stearic acid, starch, gelatin, talc, sesame oil, 

25 ascorbic acid, olive oil, palm oil, methylcellulose, sodium carboxymethylcelluose, 

polyethyleneglycol (PEG), polypropyleneglycol, sweeteners, preservatives, ethanol, 
.. 

titanium oxide, sodiurp. bicarbonate, soybean lecithin, and the like. Compounds of 

Formula I can be formulated in a variety of dosage forms, including but not limited to, 

tablet, powder, granule, hard capsule, soft capsule, oral suspension, spray solution for 

30 inhalation, injectable solution, and the like. 

A compound of Formula I can be converted into the pharmaceutically­

acceptable salt by neutralizing the compound, depending on the presence of an acidic 

group or a basic group in the compound, with an equivalent amount of an appropriate 
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pharmaceutically-acceptable acid or base, such as potassium hydroxide, sodium 

hydroxide, hydrochloritj.acid, methansulfonic acid, citric. Qif, and the like. 

Compounds of Formula I can be administered to humans at daily doses of 0.1 

s to 100 mg/kg body weight depending on indications, symptoms, or condition of a 

patient. Preferred daily doses of the compound of Formula I, however, may be between 

0.1and10 mg/kg bodyweight for inflammatory indications such as rheumatoid arthritis. 

Compounds of Formula I can be administered according to various schedules, including 

but not limited to, daily once, daily twice, three times a day, and the like. 

10 

A preferred class of compounds encompasses those compounds of Formula I, 

wherein X is selected from halo, hydrido and lower alkyl; wherein Y is selected from 

(lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfmyl, (lower N-acylamino )­

sulfonyl, (lower N-alkylamino )sulfonyl and (lower alkyl)tbio; wherein Z is selected 

15 from oxygen and sulfur atom; wherein R1 and R2 are selected independently from lower 

alkyl radicals, or R1 and R2 represent pentylidenyl (-CH2-CH2-CH2-CH2-), hexylidenyl 

(-CH2-CH2-CH2-CH2-CH2-), 4-tetrahydro-( 4H)-pyranylidenyl (-CH2-CH2-0-CH2-CH2-), 

3-tetrahydrofuranylidenyl (-CH2-0-CH2-CH2-) or 3-oxetanylidenyl (-CH2-0-CH2-) to 

·form a cycle taken together with the 2-position carbon atom <>fthe 3(2H)-furanone ring; 

20 and wherein AR represents a substituted or non-substituted aromatic group of 5 to 10 

atoms, which is selected from, but not limited to, the aromatic groups encompassing 

R4( 
{') 

0 

N 
and I("'~ 
N~ 

wherein, each ofR3 to R7, if present, is independently selected from hydrido, halo, alkyl, 

haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N-dialkylamino, N-
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acylamino, (haloacyl)amino, formyl, cyano, azido, hydroxy, alkylthio, alkylsulfonyl, 

phenyl, alkoxyalkyl and hydroxyalkyl, or adjacent two groups of R3 to R7 form, taken 

together, methylenedioxy; and wherein each of Rs to R19, if present, is selected from 

hydrido, halo, alkyl, acyl, haloalkyl, alkoxy, formyl, cyano, nitro, amino, azido and N-

5 acylamino; or a pharmaceutically-acceptable salt thereof. 

A class of compounds of particular interest encompasses those compounds of 

Formula I, wherein Xis selected from fluoro, chloro, bromo, hydrido, methyl, ethyl, 

and n-propyl; wherein Y is selected from methylsulfonyl, ethylsulfonyl, n-

10 propylsulfonyl, aminosulfonyl, methylsulfinyl, ethylsulfinyl, n-propylsulfinyl, (N­

acetylamino )sulfonyl, (N-propionylamino )sulfonyl, (N-butyrylamino )sulfonyl, (N­

methylamino )sulfonyl, (N-ethylamino)sulfonyl, methylthio, ethylthio, and n-propylthio; 

wherein Z is selected from oxygen and sulfur atom; wherein R1 and R2 are selected 

independently from methyl and ethyl, or R1 and R2 represent, taken together, 

15 pentylidenyl (-CH2-CH2-CH2-CH2- ), hexylidenyl (-CH2-CH2-CH2-CH2-CH2- ), 4-

tetrahydro-( 4H)-pyranylidenyl (-CH2-CH2-0-CH2-CH2-), 3-tetrahydrofuranylidenyl (­

CH2-0-CH2-CH2-), and 3-oxetanylidenyl (-CH2-0-CH2-) to form a cycle with the 2-

position carbon atom of the 3(2.H)-furanone ring; wherein each ofR3 to R7, if present, is 

independently selected from hydrido, fluoro, chloro, bromo, methyl, ethyl, n-propyl, 

20 iso-propyl, n-butyl, iso-butyI, t-butyl, n-pentyl, iso-pentyl, fluoromethyl, difluoromethyl, 

trifluoromethyl, 2-fluoroethyl, 1-fluoroethyl, 2,2-difluoroethyl, 1,2-difluoroethyl, 1,1-

difluoroethyl, 2,2,2-trifluoroethyl, methoxy, ethoxy, n-propyloxy, iso-propyloxy, n­

butoxy, trifluoromethoxy, difluoromethoxy, fluoromethoxy, acetyl, propionyl, n­

butanoyl, iso-butanoyl, n-pentanoyl, nitro, amino, N-methylamino, N-ethylamino, N-n-

25 propylamino, N,N-dimethylamino, N-acetylamino, N-propionylamino, N-

(trifluoroacetyl)amino, formyl, hydroxy, methylthio, ethylthio, n-propylthio, 

methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, phenyl, hydroxymethyl, 1-

hydroxyethyl and 2-hydroxyethyl, or adjacent two groups of R3 to R7 form, taken 

together, methylenedioxy; and wherein each of Rs to R19, if present, is selected from 

30 hydrido, fluoro, chloro, bromo, methyl, ethyl, n-propyl, isopropyl, acetyl, propionyl, 

methoxy, ethoxy, iso-propyloxy, n-propyloxy and formyl; or a pharmaceutically 

acceptable salt thereof. 

Within Formula I there is a subclass of compounds of high interest represented 
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by Formula II: 

II 

wherein Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl. (N­

acylamino )sulfonyl, (N-alkylamino )sulfonyl, or alkylthio; wherein Z represents oxygen 

s or sulfur atom; R1 and R2 are selected independently from lower alkyl radicals; and 

wherein each of R3 to R7, if present, is independently selected from hydrido, halo, alkyl. 

haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylami~o, N,N-dialkylamino, N­

acylamino, N-(haloacyl)amino, formyl, cyano, azido, hydroxy, alk.ylthio, alkylsulfonyl, 

phenyl, alkoxyalkyl and hydroxyalkyl, or two adjacent groups ofR3 and R7 fonn, taken 

10 together, methylenedioxy; or a pharmaceutically-acceptable salt thereof. 

A preferred class of compounds comprises those compounds of Fonnula II, 
; . 

wherein Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfinyl, 

(lower N-acylamino)sulfonyl, (lower N-alkylamino)sulfonyl, and (lower alkyl)thio; 

15 wherein Z is selected from oxygen and sulfur atom; wherein R1 and R2 are 

independently selected from methyl and ethyl radical; and wherein each of R3 to R7, if 
., 

present, is independently selected from hydrido, halo, lower alkyl, lower haloalkyl, 
.. ~ . ·' 

lower alkoxy, lower haloalkoxy, lower acyl, nitro, amino, lower N-alkylamino, lower 

N,N-dialkylamino, lower N-acylamino, (lower haloacyl)amino, funny!, cyano, azido, 

20 hydroxy, lower alkylthio, lower alkylsulfonyl, phenyl, lower. atk:oxyalkyl and lower 

hydroxyalkyl, or two adjacent groups of R3 to R7 fonn, taken together, methylenedioxy; 

or a pharmaceutically-acceptable salt thereof. 

A class of compounds of particular interest encompasses those compounds of 

25 Formula D, wherein Y is selected from methylsulfonyl, aminosulfonyl, methylsulfinyl, 

(N-acetylamino )sulfonyl, (N-propionylamino )sulfonyl, {N-butyrylamino )sulfonyl, (N­

methylamino )sulfonyl, (N-ethylamino)sulfonyl, and methylthio; wherein Z is selected 

from oxygen and sulfur atom; wherein R, and R2 are independently selected from 
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methyl and ethyl radical; and wherein each of R3 to R7, if present, is independently 

selected from hydrido, fluoro, chloro, bromo, methyl, ethyl, n-propyl, iso-propyl, n­

butyl, iso-butyl, t-butyl, n-pentyl, iso-pentyl, fluoroµiethyl, difluoromethyl, 

trifluoromethyl, 1-fluoroethyl, 2,2,2-trifluoroethyl, methoxy, trifluoromethoxy, 

s difluoromethoxy, fluoromethoxy, acetyl, propionyl, n-butanoyl, iso-butanoyl, n­

pentanoyl, nitro, amino, N,N-dimethylamino, N-acetylamino, N-propionylamino, 

formyl, hydroxy, methylthio, ethylthio, n-propylthio, methylsulfonyl, ethylsulfonyl, n­

propylsulfonyl, phenyl, hydroxymethyl, 1-hydroxyethyl and 2-hydroxyethyl, or adjacent 

two groups of R3 to ·R1 ·form, taken together, methylenedioxy; or a pharmaceutically-

10 acceptable salt thereof. 

A family of specific compounds of particular interest within Formula II 

comprises the compounds and pharmaceutically acceptable salts thereof as follows: 

15 2,2-Dimethyl-5-{4-(me$ylsulfonyl)phenyl}-4-phenyl-3(2JJ).,furanone; 

2,2-Dimethyl-4-(2-fluor6phenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(3-tluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(4-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(3-fluoi'o-4-phenylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-

20 furanone; 

4-(2,4-Difluorophenyl)~2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-(2,5-Difluorophenyl)~2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 
·. . . 

4-(3,4-Difluoropheny1)~2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2JJ)-furanone; 

4-(3,5-Difluorophenyl)~2,2-dimethyl-5-{4-(methylsulfonyl}phenyl}-3(2JJ)-furanone; 

25 4-(2-Chlorophenyl}-2,2 .. dimethyl-5-{4-(methylsulfonyl)phe11yl}-3(2H)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-( 4-Chlorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2JJ)­

furanone; 

30 4-{3-Chloro-5-fluorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

4-( 4-Chloro-3-fluorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2JJ)-

furanone; 

4-(2,4-Dichlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 
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4-(3,4-Dichlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-(3 ,5-Dichlorophenyl~.,~,,4:dimethyl-5-{ 4-(methylsulfon)lfl~enyl }-3(2H)-furanone; 
L ... • 

4-(4-Bromophenyl)-2,i-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(211)-furanone; 

4-(3-Bromophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(211)-furanone; 

5 2,2-Dimethyl-4-(2-methylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-(3-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(4-ethylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(211)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }- 4-( 4-n-propylphenyl)-3(2H)-furanone; 

10 2,2-Dimethyl-4-(3-iso-propylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-(4-iso-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(3-fluoro-4-iso-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

4-(3-Chloro-4-iso-propylphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

15 furanone; 

2,2-Dimethyl-4-(4-n-butylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(4-t-butylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(4-fluoro-2-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

20 2,2-Dimethyl-4-(5-fluoro-2-methylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2,2-Dimethyl-4-(3-fluoro-4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

2,2-Dimethyl-4-(2-methoxyphenyl)-5-{ 4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2s 2,2-Dimethyl-4-(3-methoxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethy1-4-(4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3{2H)-furanone; 

2,2-Dimethyl-4-(2-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2}{)-furanone; 

2,2-Dimethyl-4-(3-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2}{)-furanone; 

2,2-Dimethyl-4-(4-hydroxyphenyl)-5-{4-(methy1sulfonyl)phenyl}-3(2H)-furanone; 

30 4-(2,4-Dimethoxyphenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)l'henyl }-3(2H)-furanone; 

4-(3,4-Dimethoxyphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(3,4-methylenedioxyphenyl)-5-{4-(methy!sulfonyl)phenyl}-3(2H)­

furanone; 

2,2-Dimethyl-4-(3,5-dimethyl-4-methoxyphenyl)-5-{4-(methylsulfonyl)-phenyl}-
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3(211)-furanone; 

2,2-Dimethyl-4-(3,4-dimethylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(3-fluoro-~".'methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

s 2,2-Dimethyl-4-(3-fluoro-4~hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

2,2-Dimethyl~5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(methylthio )phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-{ 4-( ethylthio)phenyl }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4,5-di-{ 4-(methylsulfonyl)phenyl }-3(2H)-furartone; 

Io 2,2-Dimethyl-4-{ 4-( ethylsulfonyl)phenyl }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; · 

2,2-Dimethyl-4-{ 3-(fluoromethyl)phenyl }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

furanone; 

2,2-Dimethyl-4-{4-(fluoromethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(2H)-

15 furanone; 

4-{3-(Difluoromethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

4-{ 4-(Difluoromethyl)phenyl }-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone;. 

20 2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-{2-(trifluoromethyl)phenyl }-3 (2H)-: 

furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 3-(trifluoromethyl)phenyl }-3(2H)­

furanone; 

2,2-Dimethyl-4-{3-fluoro-5-(trifluoromethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-

25 3(2H)-furanone; 

4-{3-Chloro-S-(trifluoromethyl)phenyl}-2,2-dimethyl-S-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone; 

4-{ 4-Acetyl-3-(trifluoromethyl)phenyl }-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-

3(2H)-furanone; 

30 4-{3-Acetyl-5-(trifluoromethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(trifluoromethyl)phenyl }-3(2H)-

furanone; 

2,2-Dimethyl-4-{ 3,5-di-(trifluoromethyl)phenyl }-5-{ 4-(methylsulfonyl)phenyl }-3 (2H)-
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furanone; 

4-{4-Chloro-3-(trifluoromethyl)phenyl}-2,2-dimethyl-5-{4-:(methylsulfonyl)phenyl}-

3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }- 4-(3-nitrophenyl)-3(2H)-furanone; 

5 4-{3-Aminophenyl)-2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl}-3(2li)-furanone; 

2,2-Dimethyl-4-{4-(N,N-dimethylamino)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(2/l)­

furanone; 

2,2-Dimethyl-4-(2-fonnylphenyl)-5-{4-(methylsulfonyl)phenyl}-3Cl/l)-furanone~ 

2,2-Dimethyl-4-(3-formylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

JO 2,2-Dimethyl-4-(4-fonnylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-{3-(Acetylamino)phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

4-(3-Acetylphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-( 4-Acetylphenyl)-2,2-dimethyl-5-{ 4-{methylsulfonyl)phenyl }-3(2H)-furanone; 

15 4-( 4-Biphenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(211)-:t}Jranone; 

2,2-Dimethyl-4-£4-(1-hydroxyethyl)phenyl]-5-{4-(methylsulfonyl)phenyl}-3(2/l)-

furanone; 

2,2-Dimethyl-4-[ 4-(1-hydroxymethyl)phenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

furanone; 

20 2,2-Dimethyl-5-{ 4-(methylsulfinyl)phenyl }- 4-phenyl-3(2H)-furapone; 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{ 4-(methylsulfinyl)phenyl}-3(2/f)-furanone; 

2,2-Dimethy 1-4-( 4-fluorophenyl)-5-{ 4-(methylsulfinyl)phenyl }-3(21.l)-furanone; 

2,2-Dimethyl-4-(3,5-difluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3(2H)-furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)ph®yl}-3(2ll)-

25 furanone; 

4-(3-Chloro-5-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}~3(211)-furanone; 

4-( 4+ Butylphenyl)-2,2-dimethyl-5-{ 4-(methylsulfinyl)phenyl }-3(211)-furanone; 

30 2,2-Dimethyl-4-(2-fluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3(28)-furanone; 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{4-(methylthio)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylthio )phenyl }-4-phenyl-3(2/l)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methylthio)phenyl}-3(2/-l)-furanone; 

2,2-Dimethyl-5-{4-(methylthio)phenyl}-4-{3-(trifluormethyl)phenyl}-3(2l:l)-furanone; 
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2,2-Dimethyl-5-{4-(methylsulfinyl)phenyl}-4-{3-(trifluormethyl)phenyl}-3(2H)­

furanone; 

2,2-Dimethyl-4-{3-fluoro-5.,.(trifluormethyl)phenyl}-5-{4-(methylsulfinyl)phenyl}-

3(2.H)-furanone; 

5 4-{3-Chloro-5-(trifluormethyl)phenyl }-2,2-dimethyl-5-{ 4-(methylsulfinyl)pheny) }-

3(2H)-furanone; 

4-{3-Acetyl-5-(trifluormethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-

3(2.H)-furanone; 

4-{ 4-Acetyl-3-(trifluormethyl)phenyl }-2,2-dimethyl-5-{ 4-(methylsulfinyl)phenyl }-

10 3(2.H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylthio )phenyl }-4-( 4-nitrophenyl)-3 (2H)-furanone; 

2,2-Dimethyl- 4-( 4-methoxyphenyl)-5-{ 4-(methylthio )phenyl }-3(2.H)-furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{ 4-(methylthio )phenyl }-3(2.H)-furanone; 

4-(3 ,5-Difluorophenyl)-2,2-dimethyl-5-{ 4-(methylthio)phenyl }-3(2.H)-furanone; 

15 5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-( 4-fluorophenyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3-chloro-5-fluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

20 5-{4-(Aminosulfonyl)phenyl}-4-(3,4-dichlorophenyl)-2,2-di:piethyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-dichlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{3-(trifluoromethyl)phenyl }-3 (2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{3-fluoro-5-(trifluoromethyl)phenyl}-

25 3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-{3-chloro-5-(trifluoromethyl)phenyl}-2,2-dimethyl 

3(2H)-furanone; 

4-{3-Acetyl-5-(trifluoromethyl)phenyl }-5-{ 4-(aminosulfonyl)phenyl }-2,2-dimethyl 

3(2H)-furanone; 

30 4-{4-Acetyl-5-(trifluoromethyl)phenyl}-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl 

3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-methylphenyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)-furanone; 
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5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3,4-dimethylphenyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)ph~~yl }-4-(2,4-dimethoxyphenyl)-2,4::dimethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)Jft~nyl }-4-(3,4-dimethoxyphenyl)-i~z~dimethyl-3(2H)-furanone; 
4-(3-Acetylphenyl)-S-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(211)-furanone; 

5 4-(3-Acetyl-5-chlorophenyl)-5-{ 4-( aminosulfonyl)phenyl }-2,2-dimethyl-3(2H)­

furanone; 

4-(3-Acetyl-4-chlorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2H)­

furanone; 

4-(3-Acetyl-4-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2}{)-

10 furanone; 

4-(3-Acetyl-5-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2}{)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2}{)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-4-(3-chloro-4-fluorophenyl)-2,2-dimethyl-3(2H)-

15 furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(3-methoxyphenyl)-3(21:1)-furanone; 

4-( 4-Acetylphenyl)- 5-{ 4-( aminosulfonyl)phenyl }-2,2-dimethyl-3(2H)-furanone; 

4-(4-Acetyl-3-chlorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2}{)­

furanone; 

20 4-( 4-Acetyl-3-fluorophenyl)-5-{ 4-( aminosulfonyl)phenyl }-2,2-dimethyl-3(2H)­

furanone; 

4-( 4-Acetyl-3-bromophenyl)-5-{ 4-( aminosulfonyl)phenyl }-2,2-dimethyl-3(2H)-

furanone; 

4-{ 4-(Acetylamino )phenyl }-5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-3(21:1)-

25 furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(2-methylphenyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-( 4-methylphenyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{3 ,4-(methylenedioxy)phenyl }-3(2H)-

30 furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 4-(methylthio )phenyl }-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-fluoro-4-phenylphenyl)-3(2H)­

furanone; 
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5-{4-(Aminosulfonyl)phenyl}-4-(4-bromophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(5-iso-propyl-2-methoxyphenyl)-3(2H)-

furanone; ',· 

5-{4-(Aminosulfonyl)phenyl}'-2,2-dimethyl-4-(5-iso-propylphenyl)-3(2H}-furanone; 

s 5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(ethylthio)phenyl}-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-methoxyphe~yl)"."3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-4-( 4-n-butylphenyl)-2,2-dime~yl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-dichlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3,4,5-trimethoxyphenyl)-3(2H)-

10 furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-( 4-hydroxyphenyl)-3 (21:1)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-( 4-fluoro-3-methoxyphenyl )-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3,5-dimethyl-4-methoxyphenyl)-3(2H)-

15 furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-( 4-ethylphenyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2;2-dimethyl-4-(3-phenylphenyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-fluorophenyl)-3(2H)-furanone; 

4-(3-Aminophenyl)-5-{4-(aminosulfonyl)phenyl}- 2,2-dimethyl-3(21:1)-furanone; 

20 5-{4-(Aminosulfonyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-nitrophenyl)-3(21:1)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-( S-fluoro-2-methylphenyl )-3(2H}­

furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(2H)-furanone; 

25 2-Ethyl-4-( 4-fluorophenyl)-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2-Ethyl-4-(3-fluorophenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; . 

4-(3-Chlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2-Ethyl-4-(2-fluorophenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)..:furanone; 

4-( 4-Acetylphenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3 (2H)-furanone; 

30 4-( 4-Acetyl-3-chlorophenyl)-2-ethyl-2-methyl-S-{ 4-(methy lsulfonyl)phenyl }-3(2H)-

furanone; 

4-( 4-Acetyl-3-fluorophenyl)-2-ethyl-2-methyl-S-{ 4-(methylsulfonyl)phenyl }-3 (2H)-

furanone; 

4-{ 4-Acetyl-3-(trifluoromethyl)phenyl }-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)-
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phenyl}-3(2H)-furanorie; · .: 

4-{3,5-Difluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

4-(3,4-Difluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

5 furanone; 

4-(3-Chloro-4-fluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(21/)­

furanone; 

4-(3-Chloro-5-fluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(21/)­

furanone; 

10 4-(3,5-Dichlorophenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2-Ethyl-4-{4-methoxyphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2-Ethyl-2-methyl-4-(4-methylphenyl)-5-{4-{methylsulfonyl)phenyl}-3(2H)-furanone; 

2-Ethyl-2-methyl-4-(3-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

15 2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-(3-trifluoromethylphenyl)-3(2/l)-

furanone; 

4-(3-Acetylphenyl)-2-ethyl-2-methyl-5-{4-{methylsulfonyl)phenyl}-3(2H)-furanone; 

4-(3-Acetyl-4-fluorophenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(21/)-

furanone; 

20 4-(3-Acetyl-4-fluorophenyl)-2-ethyl-2-methyl-5-{ 4-{methylsulfonyl)phenyl }-3(21/)­

:furanone; 

4-{3-(Acetylamino )phenyl }-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2-Ethyl-2-methyl-4-{3,4-(methylenedioxy)phenyl}-5-{4-(methylsulfonyl)phenyl}-

25 3(2H)-furanone; 

4-{ 4-Chloro-3-(trifluoromethyl)phenyl }-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)­

phenyl }-3(2H)-furanone; 

4-{ 5-Chloro-3-(trifluoromethyl)phenyl }-2-ethyl-2-methyl-5-{ 4-{methylsulfonyl)­

phenyl }-3(2H)-furanone; 

30 2-Ethyl-4-{ 5-fluoro-3-(trifluoromethyl)phenyl }-2-ethyl-2-methyl-5-{ 4-

(methylsulfonyl)phenyl }-3(2H)-furanone; 

2-Ethyl-4-( 4-ethylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(21!)-furanone; 

2-Etbyl-4-(3-methoxyphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(21!)-furanone; 

2-Ethyl-4-(3-iso-propylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/I)-

iii ii ii 
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furanone; 

2-Ethyl-4-(4-iso-propylphenyl)-2-methyl-5-{4-(methylsulfo~yl)phenyl}-3(2H)-
furanone; 

2-Ethyl-4-(3-fluoro-4-iso-propylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-

5 3(2H)-furanone; 

2-Ethyl-4-( 5-fluoro-4-iso-propylphenyl)-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-

3(2H)-furanone; 

4-(3-Chloro-4-iso-propylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone; 

10 4-( 4-t-Butylphenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-( 4-n-propylphenyl)-3(2H)-furanone~ 

4-( 4-n-Butylphenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-(3,4-Dimethylphenyl)~2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

15 4-(3,4-Dichlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; · 

4-(3-Aminophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-{ 3-(Difluoromethyl)phenyl }-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

20 2-Ethyl-4-{ 4-(fluoromethyl)phenyl }-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)~ 

furanone; 

4-( 4-Chlorophenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(trifluoromethyl)phenyl }-3(2H)­

furanone; 

25 2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(trifluoromethoxy)phenyl }-

3(2H)-furanone; 

4-(4-Chloro-3-fluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

2-Ethyl-4-(4-fluoro-2-methylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

30 furanone; 

2-Ethyl-4-(5-fluoro-2-methylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

4-(3,4-Dimethoxyphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 
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4-(3,5-Dimethoxyphenj})-2-ethyl-2-methyl-5-{4-(methylsuifonyl)phenyl}-3(2H)­

furanone; 

2-Ethyl-4-(5-fluoro-2-methylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

s 2-Ethyl-4-(3-fluoro-4-methoxyphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(211)-

furanone; 

4-(3,5-Difluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(211)­

furanone; 

4-(3,5-Dichlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

I o furanone; 

4-(3,5-Dimethyl-4-methoxyphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3,4,5-trimethoxyphenyl)-3{2H)­

furanone; 

15 5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-phenyl-3(211)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-( 4-fluorophenyl)-2-methyl-3(2/1)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(3-fluorophenyl)-2-methyl-3(2/1)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-methylphenyl)-3(2/1)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3-chlorophenyl)-2-ethyl-2-methyl-3(2H)-furanone; 

20 5-{ 4-(Aminosulfonyl)phenyl }-4-( 4-chlorophenyl)-2-ethyl-2-methyl-3(2H)-furanone; 

5-(4-Aminosulfonylphenyl)-2-ethyl-2-methyl-4-{3-(trifluoromethyl)phenyl}-3(2H)­

furanone; 

5-(4-Aminosulfonylphenyl)-2-ethyl-2-methyl-4-{3-tluoro-5-(tritluoromethyl)phenyl}-

3(2H)-furanone; 

25 5-(4-Aminosulfonylphenyl)-{3-chloro-5-(trifluoromethyl)phenyl}-2-ethyl-2-methyl-4-

3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-2-methyl-4-{ 4-(trifluoromethyl}phenyl }-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-difluorophenyl)-2-ethyl-2-methyl-3(2H)-furanone; 

30 5-{ 4-(Aminosulfonyl}phenyl }-4-(3t5-dichlorophenyl)-2-ethyl-2-methyl-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,4-ditluorophenyl)-2-ethyl-2-methyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(3-methoxyphenyl)-2-methyl-3(2H)-furanone; 

4-(4-Acetylphenyl)- 5-{4-(aminosulfonyl)phenyl}- 2-ethyl-2-methyl-3(2/:l)-furanone; 

liliiii 
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4-(4-Acetyl-3-chlorophenyl)-5-{4-(aminosulfonyl)phenyl}-4-ethyl-2-methyl-3(2H)­

furanone; 

4-( 4-Acetyl-3-fluorophenyl)-5-{ 4-( aminosulfonyl)phenyl }-2-ethyl-2-methyl-3(2H)-

furanone; 

5 4-{ 4-Acetyl-4-(trifluoromethyl)phenyl }-5-{ 4-( aminosulfonyl)phenyl }-2-ethyl-2-

methyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-( 4-fluoro-3-methoxyphenyl)-2-methyl-3(2H)­

furanone; 

2,2-Diethyl -5-{ 4-(methylsulfonyl)phenyl }-4-phenyl -3(2H)-furanone; 

Io 2,2-Diethyl-4-(3-fluor~phenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-(3-Chlorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2ll)-furanone; 

2,2-Diethyl-4-(3-methylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2ll)-furanone; 

2,2-Diethyl-4-(3-methoxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2ll)-furanone; 

2,2-Diethyl-5-{ 4-(methylsulfonyl)phenyl }-4-{3-(trifluoromethyl)phenyl }-3(2ll)-

l 5 furanone; 

2,2-Diethyl-4-{3-fluoro-5-(trifluoromethyl)phenyl}-5-{4'-(methylsulfonyl)phenyl}-

3(2ll)-furanone; 

4-{3-Chloro-5-(trifluoromethyl)phenyl }-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-

3(2ll)-furanone; 

20 2,2-Diethyl-4-( 4-fluorophenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4.;(4-Chlorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2ll)-furanone; 

2,2-Diethyl-4-(4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Diethyl-4-( 4-methoxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Diethyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(trifluoromethyl)phenyl }-3(2ll)-

25 furanone; 

4-( 4-Acetyl-3-chlorophenyl)-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2ll)-furanone; 

4-(4-Acetylphenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2ll)-furanone; 

4-(4-Acetyl-3-fluorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-(4-Acetyl-2-chlorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

30 4-( 4-Acetyl-2-fluorophenyl)-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2ll)-furanone; 

2,2-Diethyl-4-(3,4-difluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2ll)-furanone; 

2,2-Diethyl-4-(3,5-difluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2ll)-furanone; 

2,2-Diethyl-4-(2,5-difluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2ll)-furanone; 

4-(3-Chloro-5-fluorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2ll)-furanone; 



-- ~-·-· 

W000/61571 
21 

PCT/KR00/00339 

2,2-Diethyl-4-(3,4-dimetliokyphenyl)-5-{4-(methylsulfonyl)~henyl}-3(2H)-furanone; 
2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-n-propylphenyl)-3(2H)-furanone; 

2,2-Diethyl-4-(2,4-difluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone; 

4-( 4-t-Butylphenyl)-2,2-diethyl-5 { 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

s 2,2-Diethyl-4-(3,4-dimethylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Diethyl-4-(4-iso-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-(3-Acetylphenyl)- 2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl}-3(2/l)-furanone; 

4-(3-Chloro-4-fluorophenyl )-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-3( 2H)-furanone; 

2,2-Diethyl-4-(3-fluoro-4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-

1 o furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-(2H)-furan-3-

thione; 

2,2-Dimethyl-4-(4-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-(2H)-furan-3-thione: 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-(2H)-furan-3-thione; 

15 4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-(2H)-furan-3-

thione; 

5-[ 4-{ (Acetylamino )sulfonyl} phenyl]-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)-furanone; 

5-[4-{(Butyrylamino)sulfonyl}pheny1]-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)­

furanone; 

20 2,2-Dimethyl-5-[ 4-{ (N-methylamino )sulfonyl} phenyl)-4-(3-fluorophenyl)-3(2H)­

furanone; 

2,2-Dimethyl-5-[4-{(N-ethylamino)sulfonyl}phenyl]-4-(3-fluorophenyl)-3(2H)­

furanone. 

25 Within Formula I there is a subclass of compounds of high interest represented 

by Formula III: 

III 
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wherein·. Y represents N-alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N­

acylamino )sulfonyl, ~-alkylamino )sulfonyl, or alkylthio; ·wherein Z represents oxygen 

or sulfur atom; wherein m and n are integers from 1 to 3 inclusive, with proviso that (m 

s + n) ::S 4; wherein Pis selected from oxygen atom and·methylene radical (-CH2-); and 

wherein each of R3 to R7, if present, is independently selected from hydrido, halo, alkyl, 

haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N-dialkylamino, N­

acylamino, N-(haloacyl)amino, formyl, cyano, azido, hydroxy, alkylthio, alkylsulfonyl, 

phenyl, alkoxyalkyl and hydroxyalkyl, or two adjacent groups of R3 to R, form, taken 

1 o together, methylenedioxy; or a pharmaceutically-acceptable .salt thereof. 

A preferred class. of compounds comprises those compounds of Formula III; 

wherein Y is selected from (lower alk,yl)sulfonyl, aminosulfonyl, (lower alkyl)sulfinyl, 

(lower N-acylamino)sulfonyl, (lower N-alkylamino)sulfonyl, and (lower alkyl)thio; 

15 wherein Z is selected from oxygen and sulfur atom; wherein m and n are integers from 

1 to 3 inclusive, with proviso that (m + n) ~ 4; wherein P is selected from oxygen atom 

and methylene radical• (-CH2- ); and wherein each . of. R3 to R,, if present, is 

independently selected from hydrido, halo, alkyl, haloalkyl, alkoxy, haloalkoxy, acyl, 

nitro, amino, N-alkylamino, N,N-dialkylamino, N-acy~amino, N-(haloacyl)amino, 

20 formyl, cyano, azido, hydroxy, alkylthio, alkylsulfonyl, phenyl, lower alkoxyalkyl and 

lower hydroxyalkyl, or adjacent two groups of R3 to R, form, taken together, 

methylenedioxy; or a phannaceutically acceptable salt thereof. 

A class of compounds of particular interest encompasses those compounds of 

25 Formula III, wherein Y is selected from methylsulfonyJ, aminosulfonyl, methylsulfinyl, 

(N-acetylamino )sulfonyl, (N-propionylamino )sulfonyl, (N'."butyrylamino )sulfonyl, (N­

methylamino )sulfonyl,. (N-ethylamino)sulfonyl, and methylthio; wherein Z is selected 

from oxygen and sulfur· atom; wherein m and n are integers from 1 to 3 inclusive, with 

proviso that (m + n) ::S 4; wherein P is oxygen atom or methylene radical (-CH2-); and 

30 wherein each of R3 to R7, if present, is independently selected from hydrido, fluoro, 

chloro, bromo, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, acetyl, 

and propionyl; or a pharmaceutically-acceptable salt thereof. 

A family of specific compounds of particular interest within Formula III 



--~---·-·--:r-............ _ 
··, , .. 

~-· ' . ~ .'; . 

WO 00/61571 23 
PCT/KR00/00339 

comprises compounds ab.d pharmaceutically acceptable salts thereof as follows: 

2-{ 4-(Methylsulfonyl)pijenyl }-3-phenyl-1-oxa-spiro[ 4,4]non'.:.2-en-4-one; 

3-(3-Methylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4]non-2-en-4-one; 

3-( 4-iso-Propylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro [ 4,4 ]non-2-ene-4-one; 

5 3-(3,5-Difluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4]non-2-ene-4-

one; 

3-(2-Fluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4)non-2-ene-4-one; 

3-(3-Fluorophenyl)-2-{4-(methylsulfonyl)phenyl}-1-oxa-spiro[4,4)non-2-ene-4-one; 

3-(3-Chlorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4 ]non-2-ene-4-one: 

10 3-(4-Fluorophenyl)-2-{4-(methylsulfonyl)phenyl}-1-oxa-spiro[4,4]non-2-ene-4-one; 

3-( 4-Acetylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro( 4,4 ]non-2-ene-4-one; 

3-(4-Acetyl-3-fluorophenyl)-2-{4-(methylsulfonyl)phenyl}-1-oxa-spiro[4.4]non-2-ene-

4-one; 

3-( 4-Acetyl-3-chlorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4 ]non-2-ene-

15 4-one; 

2-{ 4-(Methylsulfonyl)phenyl }-3-phenyl-l-oxa-spiro[ 4,5]dec-2-en-4-one; 

2-{ 4-(Methylsulfonyl)phenyl }-3-{ 3-(trifluoromethy l)phenyl }-1-oxa-spiro[ 4,5]dec-2-en-

4-one; 

3-(3-Methylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,5)dec-2-en-4-one; 

20 3-( 4-Acetylphenyl)-2-{ 4-(methylsulfonyl}phenyl }-1-oxa-spiro[ 4,5]dec-2-en-4-one; 

3-(3-Fluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1,8-dioxa-spiro[ 4. 5]dec-2-en-4-one; 

3-(3~5-difluorophenyl}-2-{ 4-(methylsulfonyl)phenyl }-1,8-dioxa-spiro[ 4.5]dec-2-en-4-

one; 

3-(3-Chlorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1,8-dioxa-spiro[ 4.5]dec-2-en-4-one; 

25 3-( 4-Acetylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-I ,8-dioxa-spiro[4.5]dec-2-en-4-one; 

2-{ 4-(Methylsulfonyl)phenyl }-3-phenyl-1,8-dioxa-spiro[ 4.5)dec-2-en-4-one; 

3-(3-Chlorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1,8-dioxa-spiro[ 4.5]dec-2 -en-4-one. 

Within Formula I there is a subclass of compounds of high interest represented 

30 by Forinula IV: 
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IV 

wherein X represents halo or alkyl; wherein Y represents alkylsulfonyl, 

aminosulfonyl, alkylsulfinyl, (N-acylamino)sulfonyl, (N-alkylamino)sulfonyl, or 

5 alkylthio; wherein Z represents oxygen or sulfur atom; and wherein each of R3 to R7, if 

present, is independently selected from hydrido, halo, alkyl, haloalkyl, alkyloxy, nitro. 

amino, N-acylamino, acyl, formyl, hydroxyalkyl, phenyl, and cyano, or two adjacent 

groups of R3 to R7 form, taken together, methylenedioxy; or a pharmaceutically­

acceptable salt thereof. 

IO 

A preferred class of compounds comprises those compounds of Formula IV, 

where~n X represents halo or lower alkyl; wherein Y is selected from (lower 

alkyl)sulfonyl, ~inosulfonyl, (lower alkyl)sulfinyl, (lower N-acylamino )sulfonyl, 

(lower N-alkylamino)sulfonyl, and (lower alkyl)thio; wherein Z is selected from oxygen 

15 and sulfur atom; and wherein each of R3 to R7, if present, is independently selected from 

hydrido, halo, lower alkyl, lower haloalkyl, lower alkyloxy, nitro. amino, and N-(lower 

acyl)amino; or a pharmaceutically acceptable salt thereof. 

A class of compounds of particular interest encompasses those compounds of 

20 Formula IV, wherein X represents fluoro, chloro, bromo or methyl; wherein Y is 

selected from methylsulfonyl, ethylsulfonyl, aminosulfonyl, methylsulfinyl, 

ethylsulfinyl, (N-acetylamino )sulfonyl, (N-propionylamino )sulfonyl, (N-butyrylamino )­

sulfonyl, (N-methylamino )sulfonyl, (N-ethylamino )sulfonyl, methylthio, and ethylthio; 

wherein Z is selected from oxygen and sulfur atom; and wherein each of R3 to R,, if 

25 present, is independently selected from hydrido, fluoro, chloro, bromo, methyl, ethyl, 

iso-propyl, fluoromethyl, difluoromethyl, trifluoromethyl, methoxy, ethoxy, n­

propyloxy, iso-propyloxy, n-butoxy, nitro, amino, N-acetylamino, and N­

propionylamino; or a pharmaceutically-acceptable salt thereof. 
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A family of specific compounds of particular interest within Formula IV 

comprises compounds artd pharmaceutically acceptable salts thereof as follows: 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-4-phenyl-3(2H)-furanone; 

5 2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-phenyl-3(2H)-furanone; 

2,2-Dimethyl-5-{ 3-fluoro-4-(methylsulfonyl)phenyl }-4-phenyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2H)-furanone: 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

I o furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2/l)-

fu.ranone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(2-chlorophenyl)-2,2-dimethyl-3(2/l)-

furanone; 

15 4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2/l)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(211)-

furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2/l)-

fu.ranone; 

20 5-{ 4-(Aminosulfonyl)-3-fluorophenyl }-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

4-(4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2H)-furanone; 

4-(4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

25 4-( 4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2/l)­

furanone; 

4-(3,4-Dichlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-3 ( 2/l)-

30 furanone; 

4-(3.4-Dichlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2H)­

furanone; 

4-(3,4-Dichlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 
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5-{ 4-(Aminosulfonyl)-3-fluorophenyl }-4-(3,4-dichlorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

2,2-Dimethyl-5-{3-fluc:)ro.;4-(methylthio )phenyl }-4-(2-fluorophenyl)- 3(2H)-furanone; 

2,2-Dimethyl-5-{3-fluoro"'.4-(methylsulfinyl)phenyl}-4-(2-fluorophenyl)-3(2H)-

5 furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(2-f1uorophenyl)-3(2H)­

furanone; 

5-{ 4-(Aminosulfonyl)-3-fluorophenyl }-2,2-dimethyl-4-(2-fluorophenyl)-3 (2H)­

furanone; 

1 o 2,2-Dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-4-(3-fluorophenyl)- 3(2H)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-3(2H)­

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(3-fluorophenyl)-3(2H)-

furanone; 

15 5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)-

furanone; 

2,2-Dimethyl-5-{ 3-fluoro-A-(methylthio )phenyl }-4-( 4-fluorophenyl)-3(2H)-furanone; 

2,2-Dimethyl-5-{ 3-fluoro-4-(methylsulfinyl)phenyl }-4-( 4-fluorophenyl)-3(2H)­

furanone; 

20 2,2-Dimethyl-5-{ 3-fluoro-4-(methylsulfonyl)phenyl }-4-( 4-fluorophenyl)-3(2H)-

furanone; 

5-{ 4-(Aminosulfonyl)-3-fluorophenyl }-2,2-dimethyl-4-( 4-fluorophenyl)-3(2H)-

furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2H)-

25 furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{ 3-fluoro-4-(methylsulfonyl)phenyl }-3 (2H)­

furanone; 

30 5-{ 4-(Aminosulfonyl)-3-fluorophenyl }-4-(2,4-difluorophenyl)-2,2-dimethyl-3( 2H)-

furanone; 

4-{2,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2H)-

furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-
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furanone; 

4-(2,5-Difluorophenyl)-4,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)-

5 furanone; 

4-(2,6-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-3(2H)­

furanone; 

4-(2,6-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

to 4-(2,6-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl }-3(2H)-

furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-{2,6-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-3(2H)-

I 5 furanone; 

4-(3,4-Difluorophenyl}-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(211)­

furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(211)-

furanone; 

20 5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(211)-

furanone; 

4-(3 ,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-3(211)­

furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(211)-

25 furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2/l)­

furanone; 

30 2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(2-trifluoromethylphenyl)-3(2/l)-

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(2-trifluoromethylphenyl)-

3(2H)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(2-trifluoromethylphenyl)-
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3(21/)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(2-trifluoromethylphenyl)-

3(21/)-furanone; 

2,2-Dimethyl-5-{3-fluoro~4-(methylthio)phenyl}-4-(3-trifluoromethylphenyl)-3(2H)-

5 furanone; 

2,2-Dimethyl-S-{3-fluoro"'.4-(methylsulfinyl)phenyl}-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

10 5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(3-tr1fluoromethylphenyl)-

3(2H)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(4-trifluoromethylphenyl)-3(2H)­

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(4-ttjfluoromethylphenyl)-

15 3(21/)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl }-4-( 4-trifluoromethylphenyl)-

3(2H)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(4-trifluoromethylphenyl)-

3(2H)-furanone; 

20 2,2-Dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-4;..( 4-nitrophenyl)- 3(2H)-furanone; 

2,2-Dimethyl-5-{ 3-fluoro-4-(methylsulfinyl)phenyl }-4-( 4-nitrophenyl)-3(2H)•furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(4~nitrophenyl)-3(2H);. 

furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(4-nitrophenyl)-3(2H)-furanone; 

25 4-(4-Aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2H)-furanone; 

4-( 4-Aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl }-3(2H)­

furanone; 

4-(4-Aminophenyl)-2,2-dimethyl-S-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

30 4-(4-Aminophenyl)-5-{4-(aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-3(2H)-

furanone; 

4-{ 4-(Acetylamino )phenyl }-2,2-dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-3(2H)-

furanone; 

4-{ 4-(Acetylamino )phenyl }-2,2-dimethyl-5-{ 3-fluoro-4-(methylsulfinyl)phenyl }-
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3(2H)-furanone; 

4-{4-(Acetylamino)phei'ly1}-2,2-dimethyl-5-{3-fluoro-4-(m~hylsulfonyl)phenyl}-

3(2H}-furanone; 

4-{ 4-(Acetylamino )phenyl }-5-{ 4-( aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-

5 3(2H}-furanone; 

4-(3-Chlorophenyl)-5-{3-fluoro-4-(methythio)phenyl}-4-(3-methoxyphenyl)-3(2}{)­

furanone; 

4-(3-Chlorophenyl)-5-{3-fluoro-4-(methysulfonyl)phenyl}-4-(3-methoxyphenyl)-

3(2H}-furanone; 

Io 2,2-Dimethyl-5-{2-fluoro-4-( methylthio )phenyl }-4-phenyl-3(2H)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-phenyl-3(2H)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-phenyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)-2-fluorophenyl }-2,2-dimethyl-4-phenyl-3(2.H)-furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio )phenyl }-3 (2H}-furanone; 

15 4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

5-{4-(Arllinosulfonyl)-2-fluorophenyl}-4-(2-chlorophenyl)-2,2-dimethyl-3(2H)-

20 furanone; 

4-(3-Chlorophenyl)-2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(211)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2H)­

furanone; 

4-(3-Chlorophenyl)-2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl }-3 (2}/)-

25 furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H}-

furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio )phenyl }-4-(2-fluorophenyl)- 3(2H)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(2-fluorophenyl)-3(2H)-

30 furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(2-fluorophenyl)-3(2H)-

furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-(2-fluorophenyl)-3(2H)­

furanone; 
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2,2-Dimethyl-5-{2-tluoro-4-(methylthio )phenyl }-4-(3-tluorophenyl)- 3(2}/)-furanone; 

2,2-Dimethyl-5-{2-tluoro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-3(2H)­

furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(3-fluorophenyl)-3(2H)-

5 furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-(3~fluorophenyl)-3(2H)­

furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-(4-fluorophenyl)-3(2H)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(4-fluorophenyl)-3(2H)-

10 furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(4-fluorophenyl)-3(2H)­

furanone; 

5-{ 4-(Aminosulfonyl)-2-fluorophenyl }-2,2-dimethyl-4-( 4-fluorophenyl)-3(2H)­

furanone; 

15 4-(2,4-Difluorophenyl}-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2H)-

furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2H)­

furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-

20 :furanone; 

S-{4-(Aminosulfonyl)-2-fluorophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2}{)­

furanone; 

25 4-(2,5-Difluorophenyl}-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

5-{ 4-(Aminosulfonyl)-2-fluorophenyl }-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)-

30 furanone; 

4-(3,4-Difluorophenyl}-2,2-dimethyl-5-{2~fluoro-4-(methylthio)phenyl}-3(2H)­

furanone; 

4-(3,4-Difluorophenyl}-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2H)­

furanone; 



W000/61571 31 
PCT/KR00/00339 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2Jl)­

furanone; 

5-{ 4-(Aminosulfonyl)-2-fluorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5 4-(3,5-Ditluorophenyl)-2,2-dimethyl-5-{2-tluoro-4-(methylthio )phenyl }-3(2H)­

furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-

I o furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-4-(3,5-difluoropheny1)-2,2-dimethyl-3(2H)­

furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-(3-trifluoromethylphenyl)-3(2H)-

furanone; 

IS 2,2-Dimethyl-5-{2-fluoro-4-(methylsulfmyl)phenyl}-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)- . 

20 3(2.H)-furanone; 

5-{ 3-Bromo-4-(methylthio )phenyl }-2,2-dimethyl-4-phenyl-3(2/:l)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2.H)-furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl }-2,2-dimethyl-4-phenyl-3(2.H)-furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

25 5-{3-Bromo-4-(methylthio )phenyl }-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

30 5-{4-(Aminosulfonyl)-3-bromophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

5-{3-Bromo-4-(methylthio )phenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{ 3-Bromo-4-(methylsulfonyl)phenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3(2H)-

furanone; 
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5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(4-chlorophenyl)-2.2-dimethyl-3(2H)­

furanone; 

5-{ 4-(Aminosulfonyl)-3-,bromophenyl }-4-( 4-chlorophenyl)-2.2-dimethyl-3(2H}­

furanone; 

5 5-{3-Bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)- 3(2H}-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)­

furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)­

furanone; 

Io 5-{ 4-(Aminosulfonyl)-3-bromophenyl }-2,2-dimethyl-4-(3-fluoropheny l)-3(2H}­

furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)- 3(2H)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl }-2,2-dimethyl-4-( 4-fluorophenyl )-3( 2H)­

furanone; 

15 5-{ 3-Bromo-4-(methylsulfinyl)phenyl }-2,2-dimethyl-4-( 4-fluorophenyl )-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2l/)-

furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)-

20 furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-.3(2H)­

furanone; 

25 5-{4-(Aminosulfonyl)-3-bromophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2/l)-

furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H}-

30 furanone 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(2,S-difluorophenyl)-2,2-dimethyl-3(2H}-

furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H}­

furanone; 
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5-{3-Bromo-4-(methylthio)phenyl}-4-{3,5-difluorophenyl)-2,2-dimethyl-3(211)­

furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2ll)­

furanone; 

s 5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(211)-

furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2ll)­

furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-2,2-climethyl-4-(3-trifluoromethylphenyl)-3(2/l)-

1 o furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(2ll)-furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(2ll)-furanone; 

15 5-{ 4-(Aminosulfonyl)-3-bromophenyl }-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(2ll)-furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2ll)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

5-{ 3-Chloro-4-(methylsulfinyl)phenyl }-2,2-climethyl-4-phenyl-3(2H)-furanone; 

20 5-{4-(Aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(3-chlorophenyl)-2,2-climethyl-3(2H)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-

25 furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2ll)-

furanone; 

5-{3-Chloro-4-(methylthio )phenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3 ( 2H)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(4-chlorophenyl)-2,2-climethyl-3(2H)-

30 furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2ll)-

furanone; 

5-{ 4-(Aminosulfonyl)-3-chlorophenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3{2ll)­

furanone; 
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5-{3-Chloro-4·(methylthio)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2H)-

5 furanone 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(3-fluorophenyl)-2.2-dimethyl-3(2H)­

furanone; 

5-{ 3-Chloro-4-(methylthio )phenyl }-4-( 4-fluorophenyl)-2,2-dimethyl-3( 2H)-furanone; 

5-{ 3-Chloro-4-(methylsulfonyl)phenyl }-4-( 4-fluorophenyl)-2.2-dimethy 1-3 ( 2H)-

10 furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(4-fluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{ 4-(Aminosulfonyl)-3-chlorophenyl }-4-( 4-fluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

15 5-{ 3-Chloro-4-(methylthio )phenyl }-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)- . 

furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)-:-

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)"' 

20 furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{ 3-Chloro-4-(methylthio )phenyl }-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

25 5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-{2,5-difluorophenyl)-2,2-dimethyl-3(2H),. 

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(2,5-clifluorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)-

30 furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

S-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2H)-

furanone; 
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S-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{ 4-(Aminosulfonyl)-3-chlorophenyl }-4-(3,4-difluorophenyl}-2,2-dimethyl-3(2H)­

furanone; 

5 5-{ 3-Chloro-4-(methylthio )phenyl }-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3.5-difluorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)-

l o furanone; 

5-{ 4-(Aminosulfonyl)-3-chloropheny 1 }-4-(3 ,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone~ 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylthio)phenyl}-3(2H)-

furanone; 

15 4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

4-(3,S-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

5-{4-(Aminosulfonyl)-3-methylphenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)-

20 furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-3(2H)­

furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

25 5-{3-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

30 5-{2-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone~ 

5-{ 4-( Aminosulfonyl)-2-chlorophenyl }-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-
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fu.ranone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-

fu.ranone; 

5-{4-(Aminosulfonyl)-2-Qhlorophenyl}-4-(3-chlorophenyl}-2,2-dimethyl-3(2H)-

5 furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)-furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3'."fluorophenyl)-3(2H)­

furanone; 

5-{2..;Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)-

I o furanone. 

5-{ 4-(Aminosulfonyl)-2-chlorophenyl }-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)­

furanone; 

5-{2-Chloro-4-(methylthio )phenyl }-2.2-dimethyl-4-( 4-fluorophenyl)-3(2H)-furanone~ 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2H)-

15 furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2H)­

furanone. 

5-{ 4-(Aminosulfonyl)-2-chlorophenyl }-2,2-dimethyl-4-( 4-fluorophenyl )-3( 2H)­

furanone; 

20 5-{2-Chloro-4-(methylthio )phenyl }-4-(2,5-difluorophenyl)-2,2-dimethyl-3 (2H)-

furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl }-4-(2,5-difluorophenyl)-2,2-dimethyl-3 (2H)-

25 furanone; 

5-{ 4-(Aminosulfonyl)-2-chlorophenyl }-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

30 5-{2-Chloro-4-(methylsulfonyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

5-{4-(Aminosulfonyl)-2-chlorophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)-
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furanone; 

2,2-Dimethyl-5-{ 3-methyl-4-(methylthio )phenyl }-4-phenyl•3(211)-furanone 

2,2-Dimethyl-5-{3-methyl-4-(methylsulfinyl)phenyl}-4-phenyl-3(2H)-furanone; 

2,2-Dimethyl-5-{3-methyl-4-(methylsulfonyl)phenyl}-4-phenyl-3(2/l)-furanone; 

s 5-{4-(Aminosulfonyl)-3-methylphenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

2,2-Dimethyl-4-(3-tluorophenyl)-5-{3-methyl-4-(methylthio)phenyl}-3(2/l)-furanone 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylsulfinyl)phenyl}-3(2/l)-

furanone; 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylsulfonyl)phenyl}-3(2ll)-

I o furanone; 

5-{ 4-(Aminosulfonyl)-3-methylphenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)­

furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylthio)phenyl}-3(2Jl)­

furanone 

15 4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylsulfinyl)phenyl}-3(2/l)-

furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylsulfonyl)phenyl}-3(2/l)­

furanone; 

5-{4-(Aminosulfonyl)-3-methylphenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)-

20 furanone; 

5-{3-Chloro-4-(N-methylaminosulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)­

furanone 

5-{3-Chloro-4-(N-ethylaminosulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone 

5-[ 4-{ (Acetylamino )sulfonyl }-3-chlorophenyl]-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

25 5-[3-Chloro-4-{ (N-n-propionylamino )sulfonyl} phenyl]-2,2-dimethyl-4-phenyl-3(2/l)­

furanone; 

5-[3-Chloro-4-{(N-n-butyrylamino)sulfonyl}phenylJ-2,2-dimethyl-4-phenyl-3(21!)-

furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-(2H)-furan-3-

30 thion 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-(21!)-furan-3-

thion 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-(2H)-furan-3-

thion 
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5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-(2}{)-furan-3-

thion 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{ 3-fluoro-( 4-methylthio )phenyl }-(2H)-furan-3• 

thione; 

5 4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-(4-methylsulfonyl)phenyl}-(2H)-

furan-3-thione; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-(4-methylsulfinyl)phenyl}-(2H)­

furan-3-thione; 

5-{ ( 4-Aminosulfonyl)-3-fluorophenyl }-4-(3,5-difluorophenyl)-2,2-dimethyl-(2H)-

IO furan-3-thione. 

15 

Within Formula I there is a subclass of compounds of high interest represented 

by Formula V: 

y 

v 

wherein Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N­

acylamino)sulfonyl, (N-alkylamino)sulfonyl, or alkylthio; wherein Z represents oxygen 

or sulfur atom; wherein R1 and R2 are independently selected from methyl and ethyl 

radical; and wherein AR is a substituted or non-substituted aromatic group of 5 to 10 

atoms excluding substituted or non-substituted phenyl group; or a pharmaceutically-

20 acceptable salt thereof. 

A preferred class of compounds comprises those compounds of Formula V, 

wherein Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, and (lower N­

acylamino )sulfonyl; wherein Z is selected from oxygen and sulfur atom; wherein R1 and 

25 R2 are independently selected from methyl and ethyl radical; and wherein AR is selected 

from the following specific aromatic groups: 
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N 
and UH~ 
N~ 

wherein, each of Rs to R19, if present, is selected from hydrido, halo, lower 

alkyl, lower acyl, lower haloalkyl, lower alkoxy, formyl, cyano, nitro, amino, azido, and 

N-acylamino; or a pharmaceutically acceptable salt thereof. 

A class of compounds of particular interest encompasses those compounds of 

Formula V, wherein Y is selected from methylsulfonyl, ethylsulfonyl, aminosulfonyl, 

(N-acetylamino)sulfonyl, and (N-propionylamino)sulfonyl; wherein Z is selected from 

oxygen and sulfur atom; wherein R1 and R2 are independently selected from methyl and 

10 ethyl radical; and wherein each of R3 to R19, if present, is selected from hydrido, fluoro, 

chloro, bromo, methyl, ethyl, iso-propyl, acetyl, n-proionyl, trifluoromethyl, methoxy, 

ethoxy, and formyl; or a pharmaceutically acceptable salt thereof. 

A family of specific compounds of particular interest within Formula V 

15 comprises compounds and pharmaceutically-acceptable salts thereof as follows: 

2,2-Dimethyl-5-{ 4-(methylthio )phenyl }-4-(3-thienyl)-3(2H)-furanone; 

2,2-Dimethyl-4-{2-(3-methylthienyl)}-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-{2-(5-formylthienyl)}-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

20 4-(2-Benzo[b ]thienyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-( l -naphthyl)-3(2.H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2H)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-pyridyl)-3(2H)-furanone; 

4-(2-Benzo[b]furanyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

25 2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-(2-naphthyl)-3(2H)-furanone; 
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2,2-Dimethyl-4-{5-(2-fluorothienyl}-5-{4-(methylsulfonyl)phenyl}-3(211)-furanone; 

2,2-Dimethyl-4-{ 5-(3-fluorothienyl }-5-{ 4-(methylsulfonyl)phenyl }-3(2H).-furanone; 

2,2-Dimethyl-4-{4-(2-fluorothienyl}-5-{4-(methylsulfonyl)pJ:ienyl}-3(2H)-:furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-thienyl)-3(2H)-furanone; 

5 2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2H)..,furanone; 

4-{2-(5-Acetylthienyl) }-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3( 2H)-furanone; 

2,2-Dimethyl-4-(2-furanyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(3-furanyl)-5-{ 4-(methylsulfonyl)phenyl}-3(211)-furanone; 

2,2-Dimethyl-4-{5-(3-fluorofuranyl)}-5-{4-(methylsulfonyl)phenyl}-3(211)-furanone; 

10 2,2-Dimethyl-4-{5-(2-fluorofuranyl)}-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-{ 4-(2-fluorofuranyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(211)-furanone; 

2,2-Dimethyl-4-{ 4-(1-N-methylpyrazolyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(211)­

furanone; 

2,2-Dimethyl-4-{ 4-(1-N-ethylpyrazolyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(211)-

15 furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyridyl)-3(2H)-furanone; 

2,2-Dimethyl-4-{3-( 6-methoxypyridyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)- ·, 

furanone; 

2,2-Dimethyl-4-{ 4-(1-N-iso-propylpyrazolyl) }-5-{ 4~(methylsulfonyl)phenyl }-3(2H)-

20 furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(5-pyrimidinyl)-3(2H)-furanone;. 

2,2-Dimethyl-4-{ 3-( 6-methylpyridyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(211)-furanone; 

2,2-Dimethyl-4-{2-( 5-formyl-4-methylthienyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

furanone; 

25 2,2-Dimethyl-4-[2-{ 5-( l ,3-dioxolan)-2-yl} thienyl]-5-{ 4-(methylsulfonyl)phenyl }-

3(2/:1)-furanone; 

4-{2-( 5-Bromothienyl) }-:2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3 (2/:1)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-( 4-pyrazolyl )-J(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(2-pyridyl)-3(2H)-furanone; 

30 5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-pyridyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-2-methyl-4-( 4-pyridyl )-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-2-methyl-4-{ 4-(1-N-methylpyrazolyl) }-3(2H)-

furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-{ 4-(1-N-ethylpyrazolyl) }-2-methyl-3(21:1)-
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furanone; 

5-{4-(Aminosulfonyl)phenyl }-2-ethyl-2-methyl-4-{ 4-( 1-N-iso-propylpyrazolyl) }-
·- .· . 

3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-thienyl)-3(211)-furanone; 

s 5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-{ 4-(2-fluorothienyl) }-2-methyl-3(2H)-

:furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-{ 5-(2-fluorothienyl) }-2-methyl-3(2R)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{5-(3-fluorothienyl)}-2-methyl-3(2R)-

1 o furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(2-furanyl)-2-methyl-3(2R)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(3-furanyl)-2-methyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-{ 5-(3-fluorofuranyl) }-2-methyl-3(2H)-

furanone; 

15 5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{4-(2-fluorofuranyl)}-2-methyl-3(2R)-

furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-{ 5-(2-fluorofuranyl) }-2-methyl-3(2R)­

:furanone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2/l)-furanone; 

20 2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-thienyl)-3(2/l)-furanone; 

2,2-Diethyl-5-{ 4-(methylsulfonyl)phenyl }-4-(2-pyridyl)-3(2/l)-furanone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyridyl)-3(2/l)-furanone; 

2,2-Diethyl-4-{4-(1-N-methylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-3(2R)-

furanone; 

25 2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2H)-furanone; 

2-Ethyl-2-methyl-4-{ 4-(1-N-methylpyrazolyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2R)-

furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-(4-pyrazolyl)-3(2H)-furanone; 

2-Ethyl-4-{ 4-(1-N-ethylpyrazolyl) }-2-methyl-5-{ 4-(methylsulfonyl}phenyl }-3{2/l)-

30 furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-( 1-N-iso-propylpyrazolyl) }-

3(2H)-furanone; 

2-Ethyl-2-methyl-4-{3-( 6-methoxypyridyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

furanone; 
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2-Ethyl-2-methyl-4-{3-( 6-methylpyridyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-(3-thienyl)-3(2H)-furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(2-fluorothienyl) }-3(2/f)-

5 furanone; 

2-Ethyl-4-(2-furanyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2-Ethyl-4-(3-furanyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2-Ethyl-4-{ 5-(3-fluorofuranyl }-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2/f)­

furanone; 

10 2-Ethyl-4-{5-(2-fluorofµranyl}-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/f)-

furanone; 

2-Ethyl-4-{4-(2-fluorofuranyl}-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/f)­

furanone; 

4-(2-Benzo[b ]thienyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2/f)-furanone; 

15 4-(2-Benzo[b ]furanyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2/f)-furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(2-thienyl)-3(2/f)-furanone; · 

2-Ethyl-4-{ 5-(2-fluorothienyl) }-2-methyl-5-{ 4-(methylsulforiyl)phenyl }-3(2/f)-

furanone; 

4-{2-(5-Acetylthienyl) }~2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2/f)-

20 furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-{2-(5-methylthienyl) }-3(2/f)-

furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-{2-(3-methylthienyl) }-3(2/f)-

furanone; 

25 5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(2-furanyl)-3(2/f)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2•dimethyl-4-(3-furanyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 5-(3-fluorofuranyl) }-3 (2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 5-(2-fluorofuranyl) }-3(2/f)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(2-fluorofuranyl)}-3(2/f)-furanone; 

30 5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(3-thienyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-thienyl)-3(2/f)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 4-(2-fluorothienyl) }-3(2/f)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 5-(2-fluorothienyl) }-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 5-(3-fluorothienyl }-3(2/f)-furanone; 
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5-{4-(Aminosulfonyl)phenyl}-4-(2-benzo[b)thienyl)-2,2-dimethyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)p~nyl}-4-(2-benzo[b]furanyl)- 2,2-climethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2 dimethyl- 4-(2-naphthyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(1-naphthyl)-3(2H)-furanone; 

5 5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-pyridyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-pyridyl)-3(2H)-furanone~ 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-( 4-pyridyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(1-N-methylpyrazolyl)}-3(2H)­

furanone; 

10 5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 4-(1-N-ethylpyrazolyl) }-3(2H)-

15 

furanone; 

5-{4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 4-(1-N-iso-propylpyrazolyl) }-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-pyrazolyl)-3(2H)-furanone. 

The above used terms and abbreviations are illustrated in the following table. 

Term/ Abbreviation Illustration 

Alkyl Linear or branched alkyl radical having 1 - 10 carbon atom(s). 

Haloalkyl Alkyl radical substituted with one or more halogen atoms. 
Examples are fluoromethyl (F-CH2-), 1-chloroethyl (CH3-CHC1-). 
trifluoromethyl {CF,-), and the like. 

Hydroxyalkyl Alkyl radical substituted with one or more hydroxyl radicals. 
Examples are hydroxymethyl (HO-CH2-), 2-hydroxyethyl (HO-
CH,CH,-), and the like. 

Hydrido Single hydrogen atom. 

Halo Halogen atom such as fluorine, chlorine, bromine or iodine. 

Alkyloxy Alkyloxy radical with an alkyl radical having 1 - 10 carbon 
atom(s). Examples are methoxy, ethoxy, propoxy, iso-propoxy. t-
butoxy, and the like. Alkvloxy is the same as "alkoxy". 

Lower Denoting an alkyl radical of 1 - 5 carbon atom(s), when used with 
alkyl, haloalkyl, hydroxyalkyl, N-alkylamino, N-acylamino and 
the like. For example, 11lower haloalkyl11 denotes "alkyl radical 
having l - 5 carbon atom(s) substituted with one or more halogen 
atom(s). 

Alkylthio Alkyl radical substituted with a sulfur atom. Examples are 
methylthio (CH't-S-), ethylthio (CH3CH,-S-), and the like. 

Alkylsulfonyl "-802-
11 substituted with an alkyl radical. Examples are 

methylsulfonyl (CH3-S02-), ethylsulfonyl (CH3CH2-S02- ). and the 
like. 
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Aminosulfonyl "-S02-" substituted with an amino (-NH2) radical (NH7-S02-). 

(N-Alkylamino )- "-S02-" substituted with an N-alkylamino radical. Examples are 
sulfonyl (N-methylamino )sulfonyl (CH3-NH-S02-), (N-ethylamino)-

sulfonyl, (CH:iCH,-NH-SO,-), and the like. 
I (N-Acylamino )- Aminosulfonyl radical substituted with an acyl group at the I 
I sulfonyl nitrogen atom. Examples are (N-acetylamino )sulfonyl [CH3C(O)-

NH-802-], (N-propionylamino )sulfonyl [CH3CH2C(O)-NH-S02-], 

and the like. 
·Haloalkoxy Alkoxy radfoal substituted with one or more halogen atom(s). 

Examples are fluoromethoxy (FCH20-), 2-Chloroethoxy (ClCH2-

CH,-0-), trifluoromethoxy (CF10-), and the like. 
Alkoxyalkyl Alkyl radical substituted with an alkoxy radical. Examples are 

I methoxymethyl (CH3-0-CH2-), 1-methoxy-n-propyl- [CH3-CH2-

CH(OCH1)-l, and the like. 
Formyl ~'CHO-" radical. 

Acyl "-C(O)-" substituted with an alkyl radical. Examples are acetyl 
rcH,-C(0)-1, propionyl rcH1CH,-C(O)-l, and the like. 

I N-Acylamino "-NH-" substituted with an acyl radical. Examples are N-
acetylamino [CH3C(O)-NH-], N-propionylamino [CH3CH2C(0)-
NH-1, and the like. 

Alkylsulfinyl "-S(O)-" substituted with an alkyl radical. Examples are 
I methylsulfinyl [CH3-S(O)-], ethylsulfinyl [CH3CH2S(O)-]. and the 
I 

like. I 
i 

I Methylenedioxy ~·-o-CH2-0-" radical. 

N ,N-dialkylamino Amino radical substituted with two alkyl radicals. Examples are 

I 
~.N-dimethylamino [(CH3) 2N-], N,N-methyl-ethylamino [CH3-N-
CH,CH1-l , and the like. 

GENERAL SYNTHETIC PROCEDURES 

Most of the compounds of the present invention can be synthesized according 

s to the following procedµres of Schemes I - VIII, wherein substituents R1 - R19, X, Y, 

Z, and AR are as defined for Formula I, unless noted otherwise. Several compounds of 

this invention can be prepared by following procedures of Schemes I - VIII with minor 

modifications, such as used reagents, solvents, and change in the sequence of reactions. 

Some compounds in this invention were synthesized by following procedures which do 

10 not fall into the categories of Schemes I - VIII, and the synthetic details for those 

compounds are described in their individual preparation examples. 

15 
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Scheme I 

1) 2 eq BuLl in hexane/fHF, -78 °C 
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Scheme I shows the six step procedures used to prepare 2,2-dialkyl-4-aryl-5-

5 {4-(methylsulfonyl)phenyl}-3(2H)-furanone (g) from commercially or easily available 

starting material l,l-dialkyl-2-propyn-1-ol (a). In step one, the lithium acetylenide of a, 

which is generated in situ at -78 °C by adding n-BuLi to the THF solution of the starting 

material a, is reacted with 4-(methylthio )benzaldehyde to afford the diol b. In step two, 

the benzylic hydroxyl group of b is oxidized to the corresponding carbonyl of c by 

IO using an oxidizing agent such as pyridinium dichromate, manganese dioxide, chromium 

trioxide, and the like. In step three, the acyclic ketone c is cyclized to give 3(21!)­

furanone d by using diethylamine as a catalyst in alcoholic solvent [J. Chem. Soc. 3871 

(1958)]. In step four, the sulfide dis oxidized to the corresponding sulfone e by reacting 

with OXONE. In step five, halogenation of 5-aryl-2,2-clialkyl-3(2H)-furanone e is 

15 carried out to afford f by reacting e either with bromine in acetic acid or with iodine, in 

the presence of a catalytic amount of BTI [ {bis(trifluoroacetoxy)iodo }benzene]. In step 

six, halide f is subjected to palladium(O)-mediated aromatic coupling to afford diary] 

compound g, by using a proper aryl boronic acid [Suzuki Coupling: J. Org. Chem. ,S,2, 

5524 (1994)]. The order of the reactions in individual steps in all the reaction schemes 
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may be changed as long as the overall process can give the desired compound. For 

example, in Scheme I, the halogenation step five may be carried out first and then the 

oxidation step four is performed instead of carrying out oxidation step four and then the 

halogenation step five. 

Scheme II 

l? 
Me-S 

,,o 
Me·S 

Br2/AcOH 
m-CPBA or 

0 0 I2, cat. BTI 0 
R1 R2 

h i 
d 

q,.,o q,.,o 
H2N·S" H2N·5 " 

1) TFAA 
AR-B(OH)2 2)TEA/MeOH 

3) Cl2/AcOH 0 
Pd(O) 0 

4)aqNH40H j k R1 R2 

Scheme II shows the four step procedures to prepare 4-aryl-5-{4-

(aminosulfonyl)phenyl}-3(2H)-furanone (k) from the sulfide intermediated synthesized 

1 o in Scheme I. In step one, partial oxidation of the sulfide d to the sulfoxide h is achieved 

by using m-chloroperbenzoic acid (m-CPBA). In step two, the sulfoxide his subjected 

to halogenation reaction by using either bromine in acetic acid or iodine in the presence 

of a catalytic amount of BTI as in Scheme I to give halide i. In step three, the halide· i is 

then transformed into sulfonamide group j by sequential treatments of i with 1) 

15 trifluoroacetic anhydride (TFAA), 2) triethylamine (TEA) in methanol, 3) chlorine in 

acetic acid, and then 4) ammonia water, according to the literature [J. Am. Chem. Soc. 

1.1, 3240 (1951)]. In step four, the sulfonamide j is coupled with a proper aromatic 

boronic acid in the presence of a palladium(O) catalyst (Suzuki coupling) to afford 4,5-

diaryl-3(2H)-furanone k. 

20 
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Scheme Ill 
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Scheme Ill illustrates the three step procedures to synthesize 4,5-diaryl-3(2/i)­

furanone (o), wherein 5-{4-(methylsulfonyl)phenyl} group is substituted with 11X 11
• 

s In step one, substituted thioanisole I is reacted with aromatic acetylchloride to afford the 

ketone m in the presence of aluminum chloride (Friedel-Craft acylation). In step two, 

the ketone m is subjected to 11 C-acylation11 with a-bromoisobutyryl cyanide using 

sodium hydride as a base. The acylation further proceeds to give the intramolecular 

cyclization product n. In step three, the sulfide n is oxidized by using OXONE to yield 

1 o the methylsulfone o. Thioanisole 1 can be replaced with an ( alkylthio )benzene 

derivative to expand the scope of Scheme III to synthesize an alkylsulfone compound 

analogous to compound o. Furthermore the reaction sequence of Scheme III can be 

changed, where the oxidation of the methylthio group (step 3) is performed ahead of the 

reaction with a-bromoisobutyryl cyanide (step 2) to give the same target product o. 

15 Thus, several variations are possible with Scheme III to prepare compounds of this 

invention. 

Scheme IV 

m-CPBA 
1) TFAA 
2)TEA/Me0H 

o 3) Cl2/Ac0H q 
R

1 
R

2 
4) aq NH40H 
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11111111 
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Scheme IV shows the two step procedures to synthesize sulfonamide q. In step 

one, the methylsulfide n is reacted with m-CPBA to obtain the sulfoxide p. In step two, 

the sulfoxide p is converted into the sulfonamide q by reacting p sequentially with I) 

trifluoroacetic anhydride, 2) triethylamine in methanol, 3) chlorine in acetic acid, and 

5 then 4) ammonia water. 

Scheme V 

Lawesson's Reagent 

r s 

Scheme V illustrates the one step procedure to prepare the thiocarbonyl 

IO compound s. In Scheme V, the 4,5~diaryl-3(2H)-furanone r is reacted with Lawesson's 

reagent to give the corresponding thiocarbonyl compounds. 

15 

20 

Scheme VI 

1) TFAA · 
2) TEA/MeOH .. 

p O 3)ClifAcOH 

Scheme VI shows the two step procedures to synthesize N-alkylsulfonamide u 

from the sulfoxide p. In step one, the sulfoxide p is converted into the corresponding 

sulfonylchloride by reacting sequentially with 1) trifluoroacetic anhydride, 2) 

triethylamine in methanol, and then 3) chlorine in acetic acid. In step two, the reaction 

of the sulfonyl chloride t with alkylamine or ammonia yields the N-alkylsulfonamide u. 
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Scheme VII 

Scheme VII illustrates the one step procedure to synthesize the N-

5 acylsulfonamide v. The sulfonamide q is reacted with an alkanoic anhydride in 

tetrahydrofuran to give v. 

The reaction sequence of Scheme I can be modified to prepare 5-{ 4-

(methylthio )phenyl }-3(2H)-furanone x and 5-{ 4-(methylsulfinyl)phenyl }-3(2H)­

t O furanone y, as described in the following Scheme VIII. 

15 

Scheme VIII 

MeS 

Br2/ AcOH, or AR-B(OH)2 

0 lifcat. BTI Pd(O) 
d 0 

R1 R2 
R1 R2 

MeS 
,9 0, ... o 

Me-S "s" Me .... 

110xidation" 
or 

x 0 0 0 

R1 R2 
y g 

R1 R2 

The following examples contain detailed descriptions of the preparation 

methods for compounds of Formula I - V. The detailed descriptions of these examples 

are presented illustrative purposes only and should not be interpreted as a restriction to 

the present invention. Most of these detailed descriptions fall within the scope, and 
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serve to exemplify, the above described GENERAL SYNJHETIC PRQCEDURES 

which form a part of the invention. All the chromatographic ~eparations in the presented 

examples were performed using silica gel unless noted otherwise. The abbreviations 

used in the following examples are defined as in the following table. 

Abbreviation Denotation 
oc Degree in Celcious. 

mp Melting point. Uncorrected value. 

NMR Proton nuclear magnetic resonance. All the NMR spectra were 
taken with a 300 MHz NMR. The NMR solvent in this invention 
is CDC13, unless noted otherwise. In presenting the NMR data of 
this invention, widely-accepted abbreviations were used as 
follows: s for singlet, d for doublet. t for triplet, q for quartet, br 
s for broad singlet, and so on. 

IR Infrared spectroscopy. All the IR spectra were taken for the neat 
form on a KBr window and the unit is in cm·• unless noted 
otherwise. 

MS Mass spectroscopy. All the MS data are presented in the mle 
unit. 

FAB Fast atom bombardment. 

EI ·Electron ionization. 

THF Tetrahydrofuran 

m Ion peak for molecular weight in the MS data. Thus (m + 1) 
corresponds to the peak of parent molecule with one proton. 

[Example 1) 

0\ 0 
's~ Me 

Me"" 

1 o 2,2-Dimethyl-4-( 4-methylphenyl)-S-{ 4-(methylsulfonyl)phenyl}-3(2H)-furanone 
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Step 1; Preparation of l-N-Onetbylthio)pheny1}-4-hydroxy-4~methyl-2-pentyn-l-ol 

Mes Me OH 

'(\/Me 
OH 

To a stirred solution of 2-methyl-3-butyn-2-ol ( 416 mg) and dry THF (30 ml) 

under argon and at -78 °C, was added 1.6 M butyllithium in hexane (5 ml) dropwise 

5 over 10 minutes. 20 minutes later, p-methylthiobenzaldehyde (0.5 ml) was added 

dropwise to the reaction solution. Then the reaction solution was allowed to warm up to 

the ambient temperature by removing the cold bath. After stirring the reaction mixture 

for 2 hours, the reaction solvent was removed in vacuo, which was followed by 

neutralization with dilute aqueous HCl solution. The reaction mixture was then 

10 extracted with dichloromethane (50 ml x 3), and the dichloromethane layer was washed 

with water (50 ml x 1). The dichlomethane layer was concentrated in vacuo and the 

resulting residue was subjected to column chromatographic separation (hexane/ethyl 

acetate = 1:1) to yield 724 mg of l-{4-(methylthio)phenyl}-4-hydroxy-4-methyl-2-

pentyn-1-ol. NMR: o 1.54 (s, 6H), 2.36 (s, lH), 2.48 (s, 3H), 2.62 (d, lH), 5.43 (d, J = 

15 5.4 Hz, lH), 7.25 (d, J= 6.9 Hz, 2H), 7.43 {d, J= 6.9 Hz, 2H). 

Step 2: Preparation of 1-{( 4-methylthio)phenyl}-4-hydroxy-4-methyl-2-pentyn-l-one 

Me 
MeSY) ~OH 

~Me 
0 

To 724 mg of l-{4-(methylthio)phenyl}-4-hydroxy-4-methyl-2-pentyn-1-ol 

20 dissolved in 30 ml acetone, was slowly added dropwise 451 mg of chromium trioxide 

dissolved in I 0 ml water and 0.25 ml concentrated sulfuric acid. After stirring the 

reaction solution overnight at the ambient temperature, the reaction solution was 

concentrated in vacuo. The resulting aqueous residue was extracted with 50 ml water 

and dichloromethane (50 ml x 3). The organic layer was concentrated in vacuo and the 

2s resulting residue was subjected to column chromatographic separation (hexane/ethyl 

acetate = 1:1) to yield 200 mg of l-{(4-methylthio)pbenyl}-4-hydroxy-4-methyl-2-

pentyn-1-one as a solid. mp: 102-103 °C. NMR: o 1.67 (s, 6H), 2.41 (s, lH), 2.54 (s, 

3H), 7.28 (d, J= 8.7 Hz, 2H), 8.02 (d, J= 8.1Hz,2H). IR (cm·1
): 3404, 1613, 1176, 747. 
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Alternatively, 1-{ ( 4-methylthio )phenyl }-4-hydroxy-4-methyl-2-pentyn-l-one 

was prepared by using PDC (pyridinium dichromate) in place of chromium trioxide as 

follows: To a stirred suspension of l-{4-(methylthio)phenyl}-4-hydroxy-4-methyl-2-

pentyn-1-ol (20 g) and celite (30 g) in 500 ml dichloromethane, was added PDC ( 40 g) 

5 portion-wise over 10 minutes. The reaction mixture was stirred for 12 hours at room 

temperature. The suspension was then filtered through Florisil pad (150 g) and the 

Florisil pad was washed with 500 ml methylene chloride. The filtrate was washed with 

dilute aqueous HCl (200 ml x 1) and the organic layer was concentrated in vacuo. 

The resulting residue was chromatographed as above to afford 12.3 g of l-{(4-

1 o methylthio )phenyl }-4-hydroxy-4-methyl-2-pentyn-l-one. 

Another variation of oxidation reaction to prepare 1-{ ( 4-methy lthio )phenyl }-4-

hydroxy-4-methyl-2-pentyn-1-one from I-{ 4-(methylthio )phenyl }-4-hydroxy-4-methyl-

2-pentyn-1-ol was performed as follows: A suspension of l-{4-(methylthio)phenyl}-4-

15 hydroxy-4-methyl-2-pentyn-l-ol (150 g) and activated manganese dioxide (200g) in 

methylene chloride (2 L) was stirred using an overhead stirrer for 20 hours at room 

temperature. Then the suspension was filtered through celite (300 g) and the filtrate was 

concentrated under reduced pressure. The resulting crude solid was recrystallized from 

ethylacetate/hexane to afford 120 g of l-{(4-methylthio)phenyl}-4-hydroxy-4-methyl-2-

20 pentyn-1-one. 

Skp 3: Pr~aration of 2,2-dimethyl-5-{ 4-(methylthio)phenyl}-3(2ll)-furanone 

0 

To a stirred solution of 1-{(4-methylthio)phenyl}-4-hydroxy-4-methyl-2-

25 pentyn-1-one (120 mg) in 20 ml ethanol, was added dropwise diethylamine (0.08 ml) 

diluted in 7 ml ethanol over 5 minutes at room temperature. The reaction solution was 

stirred for another one hour and then the solvent was removed in vacuo. The resulting 

residue was diluted with 50 ml water and then extracted with dicloromethane (30 ml x 

3). The organic layer was concentrated in vacuo and the resulting residue was subjected 
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to column chromatographic separation (hexane/ethylacetate = 4: 1) to give 90 mg of 2,2-

climethyl-5-{ 4-(methylthio )phenyl }-3(2.H)-furanone as a solid. mp: 107-109 °C. NMR: 

o 1.48 {s, 6H), 2.54 (s, 3H), 5.91 (s, lH), 7.30 (d, J = 8.4 Hz, 2H), 7.72 (d. J = 8.4 Hz, 

2H). IR (cm-1
): 1676, 1579, 1485, 1376, 1174, 1095, 1050, 809. 

Step 4: Preparation of 4-bromo-2.2-dimethyl-5-{4-(metlzylthio)phenyl}-3(2H)-furanone 

0 

To a stirred solution of 2,2-dimethyl-5-{4-(methylthio)phenyl}-3(2.H)furanone 

10 (45 mg) in 20 ml carbon tetrachloride, were added acetic acid (0.5 ml) and bromine (0.1 

ml). The reaction solution was stirred at room temperature for one hour. Then the 

reaction was quenched by adding 20 ml of saturated aqueous sodium thiosulfate 

solution to the reaction solution. After removing the carbon tetrachloride in vacuo, the 

resulting aqueous layer was extracted with dichloromethane (50 ml x 3) and the organic 

15 layer was then washed with water (50 ml x 1). The organic layer was concentrated in 

vacuo and the resulting residue was chromatographed (hexane/ethylacetate = 2: 1) to 

yield 69 mg of 4-bromo-2,2-dimethyl-5-{4-(methylthio)phenyl}-3(2.H)-furanone as a 

solid. NMR: o 1.52 (s, 6H), 2.55 (s, 3H), 7.33 (d, J= 9.3 Hz, 2H), 8.15 (d, J= 9.0 Hz. 

2H}; IR (cm-1
): 1704, 1594, 1574, 1486, 1348, 1184, 1069. 

20 

Step 5: Preparation of 4-bromo-2,2-dimethyl-5-{4-(4-metbylsulfonyl)phenyl}-3(2H)­

furanone 

0 
•• ... O 

Me-S"' 

0 
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42 mg of 4-bromo-2,2-dimethyl-5-{ 4-(methylthio )phenyl }-3(2H)-furanone was 

dissolved in 15 ml THF and 15 ml ethanol, to which was added 178 mg of OXONE. 

The mixture was stirred overnight at room temperature. Then the solvent was removed 

in vacuo. The resulting residue was extracted with 50 ml w~ter and methylene chloride 

5 (50 ml x 3). The organic layer was concentrated under reduced pressure and the 

resulting residue was subjected to . column chromatographic separation 

(hexane/ethylacetate = 2:1) to afford 45 mg of desired 4-bromo-2,2-dimethyl-5-{4-

(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. mp: 196-196.5 °C. NMR: B 1.57 (s, 

6H), 3.11 (s, 3H), 8.11 (d, J = 8.7 Hz, 2H), 8.40 (d, J= 8.7 Hz, 2H). IR (cm-1): 2928, 

10 1703, 1559, 1270, 1148, 1076, 847. MS (El): 346 (m). 

Step 6: Pre,paratjon of 2.2-dimetbyl-4-(4-metbylphenyl)-5-{ 4-(methylsulfonyl)phenyl}-

3(21{)-fnranone 

15 To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone (110 mg) and tetrakis(triphenylpalladium(O) (54 mg) in 30 ml benzene, 

were added 2 M aqueous sodium carbonate (0.22 inl) and 4-methyl-benzeneboronic 

acid (60 mg). The reaction solution was stirred at reflux for 24 hours. Then the solvent 

was evaporated off under reduced pressure. The resulting residue was extracted with 50 

20 ml water and dichloromethane (50 ml x 3). The organic layer was concentrated in vacuo 

and the resulting residue was separated by column chromatography (hexane/ethylacetate 

= 2:1) to give 76 mg of 2,2-dimethyl-4-(4-methylphenyl)-5-{4-

(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. mp: 167-168 °C. NMR: B 1.57 {s, 

6H),2.38{s,3H),3.07{s,3H), 7.17{m,4H), 7.89(m,4H).IR(cm·1
): 1707, 1660, 1531, 

25 1289, 1230. MS (El): 356 (m). 

[Examplel) 

o, 0 
's~ F 

Me"" 

Cl 
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4-(3-Chloro-4-tluorophenyl)-2,2-dimetbyl-5-{4-(methylsulfonyl)phenyl}-

3(2.H)-furanone 

s To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2R)-furanone (112 mg) and tetrakis(triphenylphosphine)palladium(O) (54 mg) in 7 ml 

benzene and 1 ml ethanol, were added 2 M aqueous sodium carbonate (0.22 ml) and (3-

chloro-4-fluorophenyl)boronic acid (82 mg). The reaction solution was kept at reflux 

for 24 hours. Then the solvent was evaporated off under reduced pressure. The resulting 

IO residue was extracted with 50 ml water and dichloromethane (50 ml x 3). The organic 

layer was concentrated in vacuo and the resulting residue was separated by column 

chromatography (hexane/ethylacetate) to yield 32 mg of 4-(3-chloro-4-fluorophenyl)-

2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. mp: 162-164 °C. 

NMR: o 1.58 (s, 6H), 3.09 (s. 3H). 7.13 (m, 2H), 7.40 (d, J= 6.6 Hz, lH), 7.83 (d, J= 

15 8.1Hz,2H), 7.97 (d, J= 8.1 Hz, 2H). IR (cm-1
): 2930, 1700, 1587, 1503, 1404, 1317, 

1150, 1068, 913, 771, 744. 

20 

[Example3) 

o, 0 
's-;. OMe 

Me" 

2,2-Dimethyl-4-(4-metboxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone (220 mg), 1,3-bis(diphenylphosphino)propane (24 mg) and 

25 palladium(II) acetate (6.l mg) in 30 ml benzene, were added 2 M aqueous sodium 

carbonate (0.22 ml) and 4-methoxybenzeneboronic acid (90 mg). The reaction solution 

was kept at reflux for 24 hours. Then the solvent was removed under reduced pressure. 

The resulting residue was purified by a procedure similar to the purification method in 
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Example 2 to yield 55 mg of 2,2-dimethyl4-(4-methoxyphenyl)-5-{4-

(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. NMR; 8 1.56 (s, 6H), 3.07 (s, 3H), 

3.83 (s, 3H), 6.92 (d, J= 8.7 Hz, 2H), 7.23 (d, J= 9.0 Hz, 2H), 7.89 (dd, J= 8.7, 8.7 Hz, 

4H). IR (cm-1
): 2925, 1697, 1592, 1149, 1031, 912, 745. 

[Example4) 

0, 0 
's~ 

Me"' 

F 

2,2-Dimethyl-4-(3-tluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone (170 mg) in 30 ml toluene and 10 ml ethanol, were added 25 mg of 

tetrakis(triphenylphosphine)palladium(O), 10 ml of saturated aqueous sodium 

bicarbonate, and 100 mg of 3-fluorobenzeneboronic acid. The reaction solution was 

15 stirred at 90 °C for 12 hours. Then the solvent was removed under reduced pressure. 

The resulting residue was extracted with water and dichloromethane. The organic layer 

was concentrated in vacuo and the resulting residue was separated by· column 

chromatography (hexane/ethylacetate) to yield 120 mg of 2,2-dimethyl-4-(3-

fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. mp: 178-179 °C. 

20 NMR: 8 1.58 (s, 6H), 3.08 (s, 3H), 7.05 (m, 3H), 7.33 (m, lH}, 7.83 (d, J= 8.7 Hz, 2H), 

7.95 (d, J= 8.4 Hz, 2H). IR (cm-1
): 3020, 1697, 1620, 1403, 1318, 1149, 958, 768. MS 

(FAB): 361 (m + 1). 

Alternatively, the titled compound was prepared as described in the following 

25 procedure: 3.0 g of 2,2-dimethyl-4-(3-fluorophenyl)-5-{4-(methylthio)phenyl}-3(2H)­

furanone (Example 166) was dissolved in 50 ml TIIF, 50 ml methanol and 50 ml water 

along with 1 O g of OX ONE. The reaction mixture was stirred at room temperature for 2 

hours. Then the solution was concentrated in vacuo and the resulting aqueous solution 

was extracted with 150 ml methylene chloride. The organic layer was washed with brine 
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and then was dried ov~r 8nhydrous magnesium sulfate~ T~e magnesium sulfate was 

removed by filtration and the filtrate was concentrated in vacuo. The resulting residue 

was recrystallized from methylene chloride/hexane to afford 3.3 g of2,2-dimethyl-4-(3-

tluorophenyl)-S-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone. 

Another variation to prepare 2,2-dimethyl-4-(3-fluorophenyl)-5-{4-

(methylsulfonyl)phenyl}-3(2H)-furanone was performed starting from 2-(3-

fluorophenyl)-1-{4-(methylsulfonyl)phenyl}-ethanone as follows: To a stirred solution 

of 2-(3-fluorophenyl)-1-(4-methylsulfonylphenyl)-ethanone (1 g) in 10 ml ofTHF, was 

10 added 0.23 g of 95% sodium hydride at 0 °C. The reaction solution was stirred for 1 

hour at the same temperature. Then 0.64 g of cx-bromo-isobutyric cyanide was added 

dropwise to the reaction mixture at 0 °C. The reaction mixture was stirred for another 7 

hours while being allowed to warm to room temperature. Then the reaction was 

quenched with 5 ml of water. The mixture was concentrated in vacuo, and was 

15 dissolved in 50 ml of water. The aqueous solution was extracted with ethylacetate (100 

ml). The organic layer was washed with brine, concentrated in vacuo. Then the resulting 

residue was purified by column chromatography (hexane/ethylacetate) to afford 0.75 g 

of2,2-dimethyl-4-(3-tluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

20 

25 

[Example SJ 

4-{3-acetylphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2.H)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(211)-furanone (170 mg) in 30 ml toluene and 10 ml ethanol, were added 25 mg of 

tetrakis(triphenylphosphine)palladium(O), 10 ml of saturated aqueous sodium carbonate, 

and 130 mg of 3-acetylbenzeneboronic acid. The reaction solution was stirred at 90 °C 

for 12 hours. Then the solvent was removed under reduced pressure. The resulting 
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residue was extracted with water and dichloromethane. The organic layer was 

concentrated in vacuo and the resulting residue was separated by column 

chromatography (hexane/ethylacetate = 2: 1) to afford 100 mg of 4-(3-acetylphenyl)-2,2-

dimethyl-5-{ 4-(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. mp: 189-190 °C. 

s NMR: B 1.60 (s, 6H}, 2.59 (s, 3H), 3.07 (s, 3H), 7.48 (m, 2H), 7.82 (d, J= 8.7 Hz, 2H), 

7.90 (m, 2H), 7.94 (d, J= 8.4 Hz, 2H). IR (cm"1
): 1690, 1620, 1589, 1149, 958, 770. 

10 

(Example6] 

2,l-Dimethyl-S-{4-(methylsulfonyl)phenyl}-4-(3-nitrophenyl)-3(2H)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-{methylsulfonyl)phenyl}-

3(2H)-furanone (170 mg) in 30 ml toluene and 10 ml ethanol, were added 25 mg of 

15 tetrakis(triphenylphosphine)palladium(O), 10 ml of saturated aqueous sodium carbonate, 

and 120 mg of 3-nitrobenzeneboronic acid. The reaction solution was stirred at 90 °C 

for 12 hours. Then the solvent was removed under reduced pressure. The resulting 

residue was extracted with water and dichloromethane (50 ml x 3). The organic layer 

was concentrated in vacuo and the resulting residue was separated by column 

20 chromatography (hexane/ethylacetate) to afford 100 mg of 2,2-dimethyl-5-{4-

(methylsulfonyl)phenyl}-4-(3-nitrophenyl)-3(2/l)-furanone as a solid. mp: 158-159 °C. 

NMR: B 1.61 (s, 6H), 3.09 (s, 3H), 7.57 (t, J= 7.8 Hz, lH), 7.64 (m, lH), 7.81 (d, J = 

9.0 Hz, 2H), 7.98 (d, J= 8.7 Hz, 2H), 8.19 (m, 2H). IR (cm"1
): 2982, 1697, 1529, 1403, 

1349, 1150,959, 770. 

25 
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[Example7] 

°' 0 's~ OCF Me,. 3 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(tritluoromethoxy)phenyl}-

3(28)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone (150 mg) in 15 ml toluene and 5 ml ethanol, were added 30 mg of 

tetrakis(triphenylphosphine)palladium(O), 5 ml of saturated aqueous sodium carbonate, 

10 and 100 mg of 4-(trifluoromethoxy)benzeneboronic acid. The reaction solution was 

stirred at 90 °C for 24 hours. Then the solvent was removed under reduced pressure. The 

resulting residue was extracted with water and dichloromethane. The organic layer was 

concentrated in vacuo and the resulting residue was separated by column 

chromatography (hexane/ethylacetate) to yield 60 mg of 2,2-dimethyl-5-{4-

15 (methylsulfonyl)phenyl}-4-{4-(trifluoromethoxy)phenyl}-3(2H)-furanone as a solid. 

mp: 118-120 °C. NMR: o 1.58 (s, 6H), 3.08 (s, 3H), 7.20-7.26 (m, 2H), 7.31-7.34 (m, 

2H), 7.82-7.85 (m, 2H), 7.95-7.98 (m, 2H). IR (cm·1
): 2931, 1698, 1510, 1387, 1258, 

1150,960,846, 770. 

20 [Example8} 

2,2-Dimethyl-4-(3,4-methylenedioxyphenyl)-S-{4-(methylsulfonyl)phenyl}· 

3(28)-furanone 
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To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone (200 mg) in 30 ml toluene and 10 ml ethanol, were added 25 mg of 

tetrakis(triphenylphosphine )palladium(O), 10 ml of saturated aqueous sodium carbonate, 

and 150 mg of (3,4-methylenedioxy)benzeneboronic acid. The reaction solution was 

s stirred at 90 °C for 12 hours. Then the solvent was removed under reduced pressure. 

The resulting residue_ was extracted with water and dichloromethane. The organic lay.er 

was concentrated in vacuo and the resulting residue was separated by column 

chromatography (hexane/ethylacetate) to yield 100 mg of 2,2-dimethyl-4-(3,4-

methylenedioxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. mp: 

10 178-179 °C. NMR: o 1.60 (s, 6H), 3.07 (s, 3H), 5.99 (s, 2H), 6.74 (m, 2H), 6.84 (d, J= 

8.7 Hz, lH), 7.87 (d, J= 8.7 Hz, 2H), 7.94 (d, J= 8.7 Hz, 2H). IR (cm"1
): 1697, 1503, 

1404, 1245, 1148, 959, 770. 

15 

(Example9) 

2,2-Dimethyl-4-{4-(3-fluoro-4-phenyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

200 mg of 4-bromo-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

20 furanone was coupled with 170 mg of {(3-fluoro-4-phenyl)benzene}boronic acid by a 

procedure similar to the synthetic procedure in Example 2 to yield 110 mg of 2,2-

dimethyl-4-{ (3-fluoro-4-phenyl)phenyl }-5-{ 4-(methylsulfonyl)-phenyl }-3(2H)­

furanone as a solid. mp: 163-164 °C. NMR: o 1.60 (s, 6H), 3.09 (s, 3H), 7.13 (m, 2H), 

7.41 (m, 2H), 7.45 (m, 2H), 7.57 (m, 2H), 7.91 (d, J= 8.7 Hz, 2H), 7.98 (d, J= 8.7 Hz, 

25 2H). IR(cm·1): 3020, 1698, 1621, 1402, 1319, 1258, 1148, 957, 770. 
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{Example 10] 

5 4-(4-Acetylphenyl)-2,l-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

200 mg of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone (200 mg) was coupled with 104 mg of (4-acetylbenzene)boronic acid 

according to a procedure similar to the synthetic procedure in Example 2 to yield 55 mg 

IO of 4-(4-acetylphenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl}-3(2H)-furanone as a 

solid. mp: 164-167 °C. NMR: 8 1.60 (s, 6H), 2.32 (s, 3H), 3.08 (s, 3H), 7.39-7.42 (m, 

2H), 7.81-7.84 (m, 2H), 7.94-7.98 (m, 4H). IR (cm'1): 1696, 1685, 1618, 1386, 1318, 

1150, 960, 770. 

15 (Example 11] 

F 

4-(3,5-Difluorophenyl)-l,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2.H)-furanone 

20 To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone (300 mg) in 30 ml toluene and I 0 ml ethanol, were added 25 mg of 

tetrakis(triphenylphosphine)palladium(O), 10 ml of aqueous 2M sodium carbonate, and 

200 mg of(3,5-difluorobenzene)boronic acid. The reaction solution was stirred at 90 °C 
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for 12 hours. Then the solvent was removed under reduced pressure. The resulting 

residue was extracted with water and dichloromethane. The organic layer was 

concentrated in vacuo and the resulting residue was separated by column 

chromatography (hexane/ethylacetate) to give 200 mg of 4-(3,5-difluorophenyl)-2,2-

5 dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. mp: 141-142 °C. 

NMR: o 1.60 (s, 6H), 3.08 (s,. 3H}, 3.95 (s, 3H}, 6.92 (m, 3H), 7.88 (d, J= 8.7 Hz, 2H), 

7.93 (d, J= 8.7 Hz, 2H). IR (cm·'): 1695, 1611, 1516, 1316, 1270, 1123, 1023, 858, 769. 

MS (FAB): 379 (m + 1). 

10 Alternatively, 18 g of 4-(3,5-difluorophenyl)-2,2-dimethyl-5-{4-(methylthio)-

15 

20 

phenyl}-3(2H)-furanone (Example 173) was reacted with 45 g of OXONE in 300 ml 

THF, 300 ml ethanol and 300 ml water according to a procedure similar to the 

alternative procedure of Example 4 to afford 19.5 g of 4-(3,5-difluorophenyl)-2,2-

dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone. 

(Example 12] 

0\ 0 
's~ M OMe Me"' e 

Me 

2,2-Dimethyl-4-(3,5-dimethyl-4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

300 mg of 4-bromo-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone was coupled with 250 mg of (3,S-dimethyl-4-methoxybenzene)boronic acid 

according to a procedure similar to the procedure in Example 2 to give 60 mg of 2,2-

25 dimethyl-4-(3,5-dimethyl-4-methoxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone as a solid. mp: 130-131 °C. NMR: o 1.56 (s, 6H), 2.26 (s, 6H), 3.07 (s, 3H), 

3.75 (s, 3H), 6.91(s,2H}, 7.87 (d, J= 8.7 Hz, 2H}, 7.92 (d, J= 8.7 Hz, 2H). IR (cm·'): 

2929, 1697, 1591, 1399, 1319, 1149, 1135, 771. 



W000/61571 63 

[Example 13) 

o, 0 
's~ 

Me""' 

PCT/KR00/00339 

This.Sheet Has Been Replaced 

11111~m~ 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(1-naphthyl)- 3(2H)-furanone 

5 200 mg of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone was coupled with 114 mg of naphthalene-1-boronic acid by a procedure 

similar to the procedure employed for Example 2 to afford 2,2-dimethyl-5-{4-

(methylsulfonyl)phenyl}-4-(1-naphthyl)-3(2.H)-furanone as a solid. mp: 194-195 °C. 

NMR: o 1.67 (s, 3H), 1.71 (s, 3H), 2.97 {s, 3H), 7.33-7.43 (m, 2H), 7.48-7.60 {m, 2H), 

IO 7.51-7.52 {m, lH), 7.66-7.69 {m, 2H), 7.76-7.78 (m, 2H), 7.90-7.94 (m, 2H). IR (cm-1
): 

1698, 1404, 1318,1149, 1092, 772. 

(Example 14] 

15 2,2-Dimethyl-S-{4-(methylsulfonyl)phenyl}-4-{3-(tri0uoromethyl)phenyl)-

3(2H)-furanone 

200 mg of 4-bromo-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone was coupled with 150 mg of (3-trifluoromethylbenzene)boronic acid by a 

20 procedure similar to the synthetic procedure in Example 2 to afford 100 mg of 2,2-

dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-(3-trifluoromethylphenyl)-3(2H)-furanone as 

a solid. mp: 115-116 °C. NMR: o 1.60 (s, 6H), 3.08 (s, 3H), 7.49 (m, 2H), 7.60 (m, 2H), 

7.82 (d, J= 8.1 Hz, 2H), 7.96 (d, J= 9.0 Hz, 2H). IR (cm-1
): 1697, 1624, 1385, 1327, 
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1124, 9S9, 770. MS (FAB): 411 (m + 1). 

Alternatively, l.S g of 2,2-dimethyl-S-{4-(methylthio)phenyl}-4-{3-

(trifluoromethyl)phenyl}-3(21:1)-furanone (Example 169) was reacted with 4.S g of 

5 OXONE in SO ml THF, SO ml ethanol and SO ml water by following a procedure 

employed for the alternative synthesis of Example 4 to afford 1.28 g of the titled 

compound. 

10 

[Example 15) 

4-(2-Benzo(b]thienyl)-2,2-dimethyl-S-{ 4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

15 200 mg of 4-bromo-2,2-dimethyl-S-{4-(methylsulfonyl)phenyl}-3(2/l)-

furanone was coupled with 125 mg of (2-benzo[b]thienyl)boronic acid according to a 

procedure similar to the procedure in Example 2 to afford 60 mg of 4-(2-

benzo[b ]thienyl)-2,2-dimethyl-S-{ 4-(methylsulfonyl)phenyl }-3(2/l)-furanone as a solid. 

mp: 204-206 °C. NMR: 5 1.61 (s, 6H), 3.11 (s, 3H), 7.32-7.43 (m, 4H), 7.51-7.53 (m, 

20 lH), 7.74-7.84 (m, 2H}, 8.01 (s, 2H). IR (cm-1
): 1702, 1620, 1382, 1147, 957, 750. 

[Example 16) 
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4-(2-Benzo[b )furanyl)-2,2-dimethyl-S-{4-(methylsuHonyl)phenyl}-3(2H)-furanone 

200 mg of 4-bromo-2,2-climethyl-5-{4-(methylsulfonyl)phenyl}-3(2/l)­

furanone was reacted with 107 mg of (2-benzo[b )furan)boronic acid by following a 

s procedure similar to the synthetic procedure in Example 2 to afford 15 mg of 4-(2-

benzo[b]furanyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2/l)-furanone as a solid. 

mp: 140-141 °C. NMR: o 1.60 (s, 6H), 3.13 (s, 3H), 7.22-7.35 (m, 4H). 7.60-7.63 (m, 

lH), 8.06 (m, 4H). IR (cm-1
): 1703, 1538, 1406, 1317, 1149, 958, 752. 

IO (Example 17) 

0 ,, ... o 
Me"S" 

2,2-Dimethyl-5-{4-(methylsulfonyl)pbenyl}-4-(3-thienyl)- 3(2H)-furanone 

15 200 mg of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2/l)-

furanone was coupled with 100 mg of thiophene-3-boronic acid according to a 

procedure similar to the synthetic procedure in Example 2 to yield 10 mg of 2,2-

dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2/l)-furanone as a solid. NMR: 

S 1.56 (s, 6H), 3.09 (s, 3H), 6.92-6.93 (m, lH), 7.32-7.35 (m, lH}, 7.51-7.52 (m, lH), 

20 7.90-7.93 (m, 2H), 7.97-8.00 (m, 2H). 

[Example 18] 
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2,2-Dimethyl-4-(2-furanyl)-5-{4-(methylsulfonyl)phenyl}-3(2.ll)-furanone 

Smp 1: Pre.paration ·of 2.2~dimethyl-4-iodo-5-{4-(metbylsulfonyl)phen,yl}-3(2ll}-

5 furanone 

0 \\ .... o 
Me""'S' 

0 

25 g of 2,2-climethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2/:1)-furanone, which 

was prepared by the OXONE oxidation of 2,2-dimethyl-5-{4-(methylthio)phenyl}-

IO 3(2H)-furanone by a procedure similar to Step 5 of Example 1, was dissolved in 400 ml . . 

carbon tetrachloride and 100 ml chloroform, to which were added 25 g of 

[bis(tritluoroacetoxyl)iodo]benzene [BTI] and 15 g of iodine. The mixture was stirred 

for 3 hours at room temperature and then the reaction was quenched by adding saturated 

aqueous sodiwn thiosulfate until the characteristic color of iodine disappeared. The 

15 solution was extracted with chloroform (500 ml x 3) and the organic layer was 

concentrated in vacuo. The resulting residue was recrystallized from hexane and 

ethylacetate to yield 35 g of 2,2-dimethyl-4-iodo-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone. mp: 184-185 °C. NMR: o 1.55 (s, 6H), 3.12 (s, 3H), 8.12 (d, J= 8.7 Hz, 2H), 

8.40 (d,J= 8.7 Hz, 2H). 

20 

$tep 2: Preparation of 2,2-dimethyl-4-(2-furanyl)-5-{4-(methylsulfonyl)phenyl}-3(2ll)­

furanone 

25 250 mg of 2,2-dimethyl-4-iodo-5-{4-(methylsulfonyl)phenyl}-3(2/:1)-furanone 

was 86 mg of furan-2-boronic acid by a procedure similar to the procedure in Example 

2 to afford 47 mg of 2,2-dimethyl-4-(2-furanyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone as a solid. NMR: a 1.56 (s, 6H), 3 .11 (s, 3H), 6.51 (m, 1 H), 6.89 ( d, J = 3 .6 

Hz, lH), 7.37 (d, J= 3.6 Hz, lH), 7.97 (m, 4H). IR (cm'1): 2989, 1703, 1409. 1317, 
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2989, 1703, 1409,1317, 1148,959,771. 

[Example 19] 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-pyridyl)- 3(2H)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone (200 mg) in 15 ml toluene and 5 ml ethanol, were added 27 mg of 

10 tris(dibenzylidenacetone)dipalladium(O)-chloroform adduct, 17 mg of triphenyl 

phosphine, 5 ml of aqueous 2M sodium carbonate, and lithium 3-trimethylpyridinium 

boronate (200 mg). The reaction solution was stirred at 90-100 °C for 24 hours. Then 

the solvent was removed in vacuo. The resulting residue was extracted with water and 

dichloromethane (100 ml x 3). The organic layer was concentrated in vacuo and the 

15 resulting residue was separated by column chromatography (hexane/ethylacetate) to 

afford 110 mg of 2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2H)­

furanone as a solid. mp: 164-166 °C. NMR: 8 1.60 (s, 6H), 3.09 (s, 3H), 7.38-7.42 (m. 

lH), 7.76-7.79 (m, lH), 7.80-7.83 (m, 2H), 7.96-7.99 (m, 2H), 8.42-8.49 (m, lH), 8.56-

8.61 (m, lH). IR (cm"1
): 1698, 1386, 1316, 1149, 1061, 961, 772. 

20 

[Example 20) 
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2,2-Dimethyl-4-{4-(1-N-methylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

To a stirred solution of 2,2-dimethyl-4-iodo-5-{4-{methylsulfonyl)phenyl}-

5 3{2H)-furanone {445 mg) in 50 ml toluene and 15 ml ethanol, were added 25 mg of 

tetrakis{triphenylphosphine)palladium{O), 15 ml of aqueous 2M sodium carbonate, and 

547 mg of {4-(1-N-methylpyrazolyl)}-trimethylboronate lithium salt. The reaction 

solution was stirred at 90 °C for 12 hours. Then the solvent was removed in vacuo. 

The resulting residue was extracted with water and dichloromethane {50 ml x 3). The 
. . 

Io organic layer was concentrated in vacuo and the resulting residue was separated by 

column chromatography {hexane/ethylacetate) to give 290 mg of 2,2-dimethyl-4-{4-{l­

N-methylpyrazolyl)}-5-{4-{methylsulfonyl)phenyl}-3{2H)-furanone as a solid. mp: 

114-115 °C. NMR: o 1.54 (s, 6H), 3.10 (s, 3H), 3.94 {s, 3H), 7.34 (s, lH), 7.34 (s, lH), 

7.99-8.06 (m, 4H). IR {cm·1
): 2930, 1700, 1538, 1314, 1148, 884, 771. MS(FAB): 

15 347(m+l) 

20 

[Example 21) 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-( 4-pyrazolyl)-3(2H)-furanone 

Step 1: Preparation of4-bromo-l-N-tritylpyrazole 

A mixture of 0.5 g of 4-bromopyrazole and 1.43 g of tritylchloride in 30 ml of 

pyridine was stirred at reflux for 18 hours. The pyridine was removed in vacuo and the 

25 resulting residue was purified by silica column chromatography { ethylacetate/hexane = 
1: 1) to yield 1.32 g of 4-bromo-1-N-tritylpyrazole. 

Step 2: Preparation of {4-(1-N-tritylpyrazole)}-trimetliylboronate lithium salt 
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To a stirred solution of the 4-bromo-1-N-tritylpyrazole in 30 ml dry THF at -78 

°C, was added dropwi~e 'l .4 ml of 2 M butyllithium in hexane. Then the reaction 

mixture was stirred for 30 minutes, followed by the addition of 0. 76 ml of 

triisopropylborate. The reaction mixture was stirred for another hour. Then the reaction 

5 was stopped by adding 20 ml methanol. The solvent was removed in vacuo, and the 

resulting salt was used in the next step without further purification. 

10 

Step 3: Preparation of 2,2-dimethyl-5-{4-(mefuylsulfonyl)phenyl }-4-{4-(l-N­

tritylp.yrazole)}-3(28)-furanone 

To 300 mg of 2,2-dimethyl-4-iodo-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone in 50 ml toluene and 15 ml ethanol, were added 25 mg of 

tetrakis(triphenylphosphine)palladium(O), 15 ml 2M aqueous sodium carbonate, and 

480 mg of the crude {4-(1-N-tritylpyrazolyl)}-trimethylboronate lithium salt from the 

15 previous step. The reaction mixture was stirred at 90 °C for 12 hours. The reaction 

mixture was purified by a procedure similar to the purification procedure in Example 2 

to yield 120 mg of 2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(l-N­

tritylpyrazole) }-3(2H)-furanone. 

20 Step 4: Preparation of 2,2-dimetbyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyrazolyl)-

3(2ll)-fnranone 

120 mg of 2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(1-N-

tritylpyrazolyl)}-3(2l:l)-furanone was stirred in 23 ml methanol for 3 hours in the 

25 presence of 36 mg of p·toluenesulfonic acid. Then the methanol was removed under 

reduced pressure and the resulting residue was diluted with 30 ml water. The aqueous 

layer was extracted with dichloromethane (30 ml x 3). The organic layer was then 

concentrated in vacuo and the resulting residue was purified by column chromatography 

(hexane/ethylacetate = 1:4) to afford 60 mg of 2,2-dimethyl-5-{4-(methylsulfonyl)-

30 phenyl}-4-(4-pyrazolyl)-3(2H)-furanone. NMR: o 1.56 (s, 6H), 3.11 (s, 3H), 7.88 (s, 

2H), 8.05 (m, SH). IR(cm-1
): 3325, 1702, 1408, 1316, 1148, 913. 

This-1. lh§Been Replaced 

II' m11111 
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[Example 22) 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-tluorophenyl)-3(2H)-furanone 

5 Step 1: Preparation of2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2ll)-furanone 

To a stirred solution of2,2-climethyl-5-{4-(methylthio)phenyl}-3(2H)-furanone 

(10 g) in 200 ml dichloromethane at 0 °C, was added slowly dropwise 4.8 g of m-

10 chloroperoxybenzoic acid (m-CPBA) dissolved in 50 ml clichloromethane. After the 

reaction mixture was stirred at 0 °C for another two hours, the reaction solution was 

concentrated in vacuo. The resulting residue was extracted with water and 

dichloromethane (50 ml x 3), followed by washing with aqueous sodium carbonate. The 

organic layer was concentrated and the crude product was purified by column 

15 chromatography (hexane/ethylacetate) to obtain 7.5 g of 2,2-dimethyl-5-{4-

(methylsulfinyl)phenyl}-3(2H)-furanone as a solid. mp: 108-109 °C. NMR: o 1.51 (s, 

6H), 2.78 (s, 3H), 6.06 (s, lH), 7.78 (d, J = 8.4 Hz, 2H), 8.02 (d, J = 8.4 Hz, 2H). IR 

(cm-1): 2925, 1697, 1603, 1558, 1173, 1087, 1049. 

20 Step 2: PIJ4laratjon of 2,2-dimethyl-4-iodo-5-{4-(metb,ylsulfinyl)phenyl}-3(2/i}­

·furanone 
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,p 
Me-S 

To a stirred solution of 6 g of 2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-

3(2.H)-furanone in 200 ml carbon tetrachloride and 100 ml chloroform, were added 5.15 

g of [bis(trifluoroacetoxy)iodo ]benzene (BT!) and 6.5 g of iodine. The reaction solution 

5 was stirred at room temperature. After 4 hours, the reaction was quenched by adding 

saturated aqueous sodium thiosulfate until the characteristic color of iodine disappeared. 

The quenched solution was extracted with water and dichloromethane (I 00 ml x 3 ). The 

organic layer was concentrated in vacuo and the resulting crude product was 

recrystallized from hexane/ethylacetate to yield 4.5 g of 2,2-dimethyl-4-iodo-5-{4-

IO (methylsulfinyl)phenyl}-3(2JJ)-furanone. NMR: o 1.53 (s, 6H), 2.79 (s, 3H), 7.81 (d, J 

== 8.1 Hz, 2H), 8.38 {d, J= 8.1 Hz, 2H). IR (cm·1
): 2975, 2929, 1699, 1595, 1404, 1319, 

1150,969, 766,552. 

Step 3: Preparation of 5-{4-(.aminosulfonyl)pheny1}-2.2-dimethyl-4-iodo-3(2R)-

15 furanone 

1.11 g of 2,2-dimethyl-4-iodo-5-{ 4-(methylsulfinyl)phenyl}-3(211)-furanone 

was reacted with 30 ml trifluoroacetic anhydride (TFAA) for 2 hours at 0 °C. After the 

volatile solvent was removed in vacuo, the resulting residue was dissolved in 50 ml of 

20 l: 1 methanol/triethylamine. The solvent was removed again in vacuo. Then the 

resulting residue was dissolved in 30 ml carbon tetrachloride, to which was added 

slowly 40 ml acetic acid saturated with chlorine at 0 °C. After stirring the reaction 

solution at 0 °C for 20 minutes, the reaction solvent and the unreacted chlorine were 
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removed in vacuo. The resulting residue was dissolved in 30 ml toluene and the toluene 

was removed again under reduced pressure. The resulting residue was reacted with 3 ml 

ammonia water in 40 ml THF at 0 °C for 30 minutes. The reaction solution was 

concentrated in vacuo and the resulting residue was diluted with 30 ml water. The 

s aqueous solution was then extracted with dichloromethane (30 ml x 3). The organic 

layer was concentrated under reduced pressure and was purified by column 

chromatography (hexane/ethylacetate = 3:2) to obtain 450 mg of 5-{4-(aminosulfonyl):­

phenyl}-2,2-dimethyl-4-iodo-3(2.H)-furanone as a solid. mp: 179-180 °C. NMR: () 1.50 

(s, 6H), 5.63 (br. s, 2H), 8.05 (dd, J = 9.0, 1.5 Hz, 2H), 8.29 (dd, J = 9.0, 5.7 Hz, 2H). 

10 IR (cm"1
): 3367, 3261, 2985, 1684, 1582, 1405, 1188, 913. MS (FAB): 393 (m + 1). 

15 

Step 4: Preparation of 5-{4-(aminosulfonyl)phenyl}-2.2-dimethyl-4-(4-fluorophenyl)-

3(2H)-fnranone 

To stirred solution of 100 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-

Jodo-3(2.H)-furanone dissolved in 15 ml toluene and 5 ml ethanol, were added 34 mg of 

.tetrakis(triphenylphosphine)palladium(O), 5 ml of 2M aqueous sodium carbonate, and 

80 mg of (4-fluorobenzene)boronic acid. The reaction solution was then stirred at 95 °C 

for 24 hours, followed by removal of the solvent in vacuo. Then the residue was 

20 extracted with 30 ml water and dichloromethane (30 ml x 3). The organic layer was 

dried over anhydrous magnesium sulfate. Then the hydrated magnesium sulfate was 

filtered off and the filtrate was concentrated in vacuo. The resulting crude product was 

purified by column chromatography (hexane/ethylacetate = 1: 1) to give 40 mg of 5-{ 4-

(aminosulfonyl)phenyl }-2,2-dimethyl-4-( 4-fluorophenyl)-3(2.H)-furanone as a solid. 

25 mp: 162-163 °C. NMR: () 1.57 (s, 6H), 4.93 (br. s~ 2H), 7.08 (d, J= 8.7 Hz, 2H), 7.25 (t, 

J = 8.7 Hz, 2H), 7.78 {d, J = 8.7 Hz, 2H), 7.92 (d, J = 8.7 Hz, 2H). IR (cm-1
): 3348, 

3263, 1685, 1589, 1341, 1219, 1163. 

30 
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(Example 23) 

iliiiir 
CF a 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimetbyl-4-{3-(trifluoromethyl)pbenyl}-

3(2H)-furanone 

To a stirred solution of 100 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-

4-iodo-3(2.H)-furanone dissolved in 15 ml toluene and 5 ml ethanol, were added 30 mg 

of tetrakis(triphenylphosphine )palladium(O), 5 ml of 2 M aqueous sodium carbonate, 

10 and 100 mg of 3-(trifluoromethyl)benzeneboronic acid. Then the mixture was stirred at 

95 °C for 24 hours. The reaction mixture was purified according to a procedure similar 

to Step 4 of Example 22 to yield 35 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-

4-{3-(trifluoromrthyl)phenyl}-3(2/i)-furanone. mp: 129-130 °C. NMR: 8 1.59 (s, 6H), 

4.93 (hr. s, 2H), 7.48 (m, 2H), 7.59 (m, 2H), 7.76 (d, J = 8.7 Hz, 2H), 7.93 (d, J = 9.0 

15 Hz, 2H). IR (cm"1
): 3343, 3265, 1691, 1593, 1329, 1262. 

20 

[Example 24} 

OMe 

5-{4-(Aminosulfonyl)phenyl}-4-{3,4-( dimethoxy)phenyl}-2,2-dimetbyl 

3(2H)-furanone 

To a stirred solution of 150 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyJ-

4-iodo-3(2H)-furanone dissolved in 15 ml toluene and 5 ml ethanol, were added 20 mg 

of tetrakis(triphenylphosphine)palladium(O). 5 ml of 2 M aqueous sodium carbonate, 
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and 100 mg of 3,4".'(dimethoxy)benzeneboronic acid. And the mixture was stirred at 95 

°C for 24 hours. The reaction mixture was purified by following a procedure similar to 

Step 4 of Example 22 to give 60 mg of 5-{4-(aminosulfonyl)phenyl}-4-{3,4-

(dimethoxy)phenyl}-2,2~dimethyl-3(2H)-furanone as a solid. mp: 213-214 °C. NMR: S 

s 1.57 (s, 6H), 3.81(s,3H), 3.90 (s, 3H), 4.87 (br s, 2H), 6.86 (m, 3H), 7.81 (d, J= 8.4 Hz, 

2H), 7.91 (d, J= 8.7 Hz, 2H). IR (cm-1
): 3339, 3248, 1694, 1404, 1259, 1159, 1024, 604. 

[Example 25) 

10 

4-(3-Acetylphenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2H)-furanone 

150 mg of 5-{ 4-(aminosulfonyl)phenyl }-2,2-dimethyl-4-iodo-3(2H)-furanone 

15 was reacted with 75 mg of (3-acetylbenzene)boronic acid by following a procedure 

similar to Step 4 of Example 22 to yield 40 mg of 4-(3-acetylphenyl)-5-{4-

(aminosulfonyl)phenyl}-2,2-dimethyl-3(2H)-furanone as a solid. mp: 217-218 °C. 

NMR: B 1.57 (s, 6H), 2.58 (s·, 3H), 4.89 (br s, 2H), 7.48 (m, 2H), 7.78 (m, 2H), 7.91 (m, 

4H). IR (cm"1
): 3340, 3233, 1682, 1558, 1162, 801, 751, 679, 654, 604. MS (FAB): 393 

20 (m + 1). 

25 

[Example 26) 

)=o 
NH 

4-{3-N-(Acetylamino)phenyl}-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl­

. 3(2.H)-furanone 
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60 mg of 5-{ 4-( aminosulfonyl)phenyl }-2,2-dimethyl-4-iodo-3(111)-furanone 

was reacted with 35 mg of {3-N-(acetylamino)benzene}boronic acid by following a 

procedure similar to Step 4 of Example 22 to give 25 mg of 4-{3-N­

( acetylamino )phenyl}-5-{ 4-( aminosulfonyl)phenyl }-2,2-dimethyl-3(211)-furanone as a 

s solid. mp: 225-227 °C. NMR: o 1.62 (s, 6H), 2.04 (s, 3H), 4.82 (hrs, 2H), 7.46 (m, 3H), 

7.53 (m, lH), 7.68 (m, 4H). IR (cm-1
): 3325, 2926, 1698, 1558, 1437, 1119. 

10 

[Example 27} 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{3,4-(methylenedioxy)phenyl}-

3(2.H)-furanone 

120 mg of 5-{ 4-(aminosulfonyl)phenyl }-2,2-dimethyl-4-iodo-3(211)-furanone 

15 was reacted with 100 mg of 3,4-(methylenedioxy)benzeneboronic acid by following a 

procedure similar to Step 4 of Example 22 to yield 40 mg of 5-{4-

(aminosulfonyl)phenyl}-2,2-dimethyl-4-{3,4-(methylenedioxy)phenyl}-3(211)-furanone 

as a solid. mp: 178-179 °C. NMR: o 1.56 (s, 6H), 4.89 (hrs, 2H), 5.99 (s, 2H), 6.74 (m, 

2H), 6.83 (m, lH), 7.82 (d, J = 9.0 Hz, 2H), 7.92 (d, J = 9.0 Hz, 2H). IR (cm-1
): 3237, 

20 1682, 1338, 1245, 1164. 

[Example 28] 
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5-{4-(Aminosulfonyl)phenyl}-4-(2-benzo[b]thienyl)-2,2-dimethyl-3(2H)-furanone 

200 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-iodo-3(2H}-furanone 

was coupled with 109 mg of (2-benzo[b]thiophene)boronic acid by following a 

5 procedure similar to Step 4 of Example 22 to yield 45 mg of 5-{ 4-

(aminosulfonyl)phenyl }-4-(2-benzo[b ]thienyl)-2,2-dimethyl~3(2H)-furanone as a solid. 

mp: 120-121 °C. NMR: o 1.60 {s, 3H), 4.89 (hrs, 2H), 7.36 (m, 2H), 7.50 (m, lH), 7.75 

(m, 2H), 7.97 (m, 4H). IR (cm-1
): 3350, 3210, 1650, 1530, 1320, 1158, 803, 743. MS 

(FAB): 400 (m + 1). 

10 

[Example 29) 

5-{4-(Aminosulfonyl)phenyl}-4-(3-biphenyl)-2,2-dimethyl-3(2H)-furanone 

15 200 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-iodo-3(2H)-furanone 

was reacted with 120 mg of (3-phenylbenzene)boronic acid by following a procedure 

similar to Step 4 of Example 22 to give 40 mg of 5-{4-(aminosulfonyl)phenyl}-4-(3-

biphenyl)-2,2-dimethyl-3(2H)-furanone as a solid. mp: 160-161 °C. NMR: o 1.57 (s, 

6H), 4.86 (br s, 2H), 7.23 {m, lH), 7.34 (m, lH), 7.44 {m, 3H), 7.56 {m, 4H), 7.84 (d, J 

20 = 8.7 Hz, 2H), 7.91 {d, J= 8.7 Hz, 2H). IR(cm-1
): 3249, 1681, 1614, 1345, 1161. 

[Example 30] 
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5-{4-(Aminosulfonyl)ph'enyl}-4-(2-benzo(b ]furanyl)-2,2-dimethyl-3(211)-furanone 

200 mg of 5-{ 4-( aminosulfonyl)phenyl }-2,2-dimethyl-4-iodo-3(211)-furanone 

was coupled with 99 mg of benzo[b ]furan-2-boronic acid by following a procedure 

s similar to Step 4 of Example 22 to give 45 mg of 5-{4-(aminosulfonyl)phenyl}-4-(2-

benzo[b]furanyl)-2,2-dimethyl-3(211)-furanone as a solid. mp: 143-145 °C. NMR: o 
1.60 (s, 6H), 4.92 (br s, 2H), 7.23 (m, 3H), 7.72 (m, 2H), 8.02 (m, 4H). IR (cm"1

): 3384. 

3245, 1698, 1510, 1253, 1161, 793. 

IO [Example 31] 

0 ,, ..,o 
Me .... s ... 

2-Ethyl-2-metbyl-5-{4-(methylsulfonyl)phenyl}-4-pbenyl-3(2H)-furanone 

15 Step 1: Pre_paration of 4-methyl-l -{4-(methylthio)phenyl}-2-hexyn-1.4-diol 

MeS Et OH 

'()/Me 
OH 

To a stirred solution of 3-methyl-l-pentyn-3-ol (23.3 g) in 150 ml anhydrous 

THF at-78 °C under argon, was added 130 ml of2.5 M butyllithium in hexane dropwise 

20 over 20 minutes. The reaction solution was stirred for another 20 minutes, followed by 

dropwise addition 16 ml of 4-methylthiobenzaldehyde. After stirring for another 2 hours, 

the reaction was quenched by adding 200 ml of dilute aqueous HCl. The reaction 

solvent was removed in vacuo, and the resulting aqueous solution was extracted with 

dichloromethane (100 ml x 3). The organic layer was concentrated under reduced 

25 pressure and the resulting residue was purified by column chromatography 

(hexane/ethylacetate == 1:1) to yield 30 g of 4-methyl-1-{4-(methylthio)phenyl}-2-
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hexyn-1,4-diol as an oil. NMR: o 1.05 (t, J = 7.5 Hz, 3H), 1.51 (s, 3H), 1.73 (m, 2H), 

2.18 (s, lH), 2.50 (s, 3H), 5.49 (s, lH}, 7.26 (d, J = 8.7 Hz, 2H), 7.45 (d, J = 8.7 Hz, 

2H). IR (cm"1
}: 3348, 2974, 2930, 1492, 1092, 983, 795, 523. 

s Step 2: Preparation of4-hydroxy-4-rnetbyl-1-{4-(metbyltbio)phenyl}-2-hexyn-1-one 

MeSY'li >OH 

~Me 
0 

To 9.9 g of 4-methyl-l-{4-(methylthio)phenyl}-2-hexyn-1,4-diol dissolved in 

200 ml dichloromethane, were added 15 g of pyridinium dichromate (PDC) and 15 g of 

to celite. The suspension was stirred overnight at room temperature, and then the insoluble 

material was filtered off through Florisil. The filtrate was purified by column 

chromatography (hexane/ethylactate = 4:1) to give 5.34 g of 4-hydroxy-4-methyl-l-{4-

(methylthio)phenyl}-2-hexyn-1-one. NMR: o 1.13 (t,J= 7.5 Hz, 3H}, 1.62 (s, 3H}, 1.85 

(q, J= 7.8 Hz, 2H), 2.54 {s, 3H), 7.28 (d, J= 8.7 Hz, 2H), 8.01 (d, J= 8.7 Hz, 2H). IR 

IS (cm-1
): 3427, 2974, 1588, 1095, 914, 745. 

20 

Step 3: Pre.paration of 2-ethyl-2-rnethyl-5-{ 4-(methylthio)phenyl}-3(2R)-furanone 

MeS 

5 .34 g of 4-hydroxy-4-methyl-1-{ 4-(methylthio )phenyl }-2-hexyn-1-one was 

dissolved in 200 ml ethanol, added dropwise 3 ml diethylamine diluted with 50 ml 

ethanol. The reaction solution was stirred at room temperature for 4 hours, and the 

solvent was removed in vacuo. The resulting residue was extracted with water and 

dichloromethane (100 ml x 3). Concentration of the organic layer afforded crude 2-

25 ethyl-2-methyl-5-{4-(methylthio)phenyl}-3(2H)-furanone, which was used in the next 

step without further purification. 
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Step 4; Preparation of 2-ethyl-2-metbyl-5-{4-(metbylsufonyl)phenyl}-3(2R)-furanone 

0 

The crude product 2-ethyl-2-methyl-5-{4-(methylthio)phenyl}-3(211)-furanone 

from the previous Step 3 was dissolved in 50 ml ethanol, 50 ml THF and 50 ml water, 

and 10 g of OXONE was added thereto. The reaction mixture was stirred overnight at 

room temperature. Then the insoluble materials were removed by filtration and the 

1 o filtrate was concentrated in vacuo. The resulting aqueous layer was extracted with 

dichloromethane (100 ml x 1and50 ml x 2). The organic layer was concentrated under 

reduced pressure and the resulting residue was purified by column chromatography 

(hexane/ethylacetate = 2:1) to yield 4.5 g of 2-ethyl-2-methyl-5-{4-

(methylsufonyl)phenyl}-3(211)-furanone. NMR: o 0.89 (t, J= 7.2 Hz, 3H), 1.48 (s, 3H), 

15 1.91 (q, J= 7.2 Hz, 2H), 3.11 (s, 3H), 6.13 (s, IH), 8.07 (m, 4H). 

20 

Step 5; Preparation of 4-bromo-2-ethyl-2-metby-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone 

0 

To 4.5 g of 2-ethyl-2-methyl-5-{4-(methylsufonyl)phenyl}-3(2H)-furanone 

dissolved in 100 ml carbon tetrachloride, were added acetic acid (3 ml) and bromine (I 

ml). The reaction solution was stirred for I hour at room temperature. Then the reaction 

was quenched by adding saturated aqueous sodium thiosulfate solution until the 

25 characteristic color of bromine disappeared. The reaction solution was extracted with 

dichloromethane (30 ml x 3) and the organic layer was concentrated in vacuo. The 
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resulting residue was purified by column chrqmatographic separation 

(hexane/ethylacetate = 1:1) to give 4 g of 4-bromo-2-ethyl-2-methy-5-{4-

(methylsulfonyl)phenyl}-3(2H)-furanone. NMR: B 0.91 (t, J~ 7.2 Hz, 3H), 1.52 (s, 3H), 

1.95 (qd, J= 7.2, 3.0 Hz, 2H), 3.11 (s, 3H), 8.11 (d, J= 8.7 Hz, 2H), 8.41 (d, J= 8.7 Hz, 

5 2H). IR ( cm-1
): 2928, 1703, 1583, 1316, 1160, 552. 

Step 6: Preparation of 2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(2H)­

furaoone 

IO To a stirred solution of 4-bromo-2-ethyl-2-methy-5-{4-(methylsulfonyl)-

phenyl}-3(2H)-furanone (200 mg) in 15 ml of toluene, were added 40 mg of 

tetrakis(triphenylphosphine)palladium(O), 5 ml of 2 M aqueous sodium carbonate 

solution, and 100 mg of benzeneboronic acid. The reaction solution was stirred at reflux 

for 12 hours. Then the reaction solvent was evaporated ·under reduced pressure. The 

15 resulting residue was extracted with water and dichloroniethane (30 ml· x 3). The 

organic layer was concentrated in vacuo. The resulting crude product mixture was 

purified by column chromatography (hexane/ethylacetate = 2: 1) to give 60 mg of 2-

ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-phenyl-3(2H)-furanone as a solid. mp: 

115-117 °C. NMR: B 0.96 (t, J = 7.5 Hz, 3H), 1.55 (s, 3H), 1.97 (q, J = 7.5 Hz, 2H), 

20 3.07 (s, 3H), 7.37 (m, 5H), 7.85 (d, J= 8.7 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H). IR (cm·1
): 

2928, 1697, 1620, 1403, 1318, 1149,959, 769,552. 

25 

[Example 32] 

F 

4-(3,5-Difluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)pbenyl}- .. 

3(2H)-furanone 

To a stirred solution of 4-bromo-2-ethyl-2-methy-5-{4-(methylsulfonyl)-

30 phenyl}-3(2.H)-furanone (200 mg) in 15 ml toluene and 5 ml ethanol, were added 34 mg 
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of tetrakis(triphenylph6sphine)palladium(O}, 5 ml of 2 M aqueous sodium carbonate 

solution, and 110 mg of 3,5-difluorobenzeneboronic acid. Then the reaction solution 

was stirred at 95 °C for 12 hours. The reaction solvent was evaporated off under reduced 

pressure and the resulting residue was extracted with 50 ml water and dichloromethane 

5 {30 ml x 3). The organic layer was concentrated in vacuo. The resulting crude product 

mixture was purified by column chromatography (hexane/ethylacetate = 2: 1) to obtain 

80 mg of 4-(3,5-difluorophenyl)-2-ethyl-2-methyJ-5 { 4-(methylsulfonyl)phenyl }-3(2H)­

furanone as a solid. mp: 122-124 °C. NMR: o 0.95 (t, J= 1.5 Hz, 3H), 1.54 (s, 3H), 1.97 

(m, 2H), 3.10 (s, 3H), 6.81 (m, 3H), 7.84 (d, J = 8.7 Hz. 2H}, 7.99 (d, J = 8.4 Hz. 2H). 

IO IR (cm-1
): 2975, 2928, 1698, 1627, 1321, 1150, 990, 769, 552. 

[Example 33) 

NH ro 

15 4-{3-(N-Acetylamino)phenyl}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

200 mg of 4-bromo-2-ethyl-2-methy-5-{ 4-(methylsulfonyl)-phenyl }-3(2H)­

furanone was coupled with 120 mg of { (3-N-acetylamino )benzene} boronic acid 

20 according to a procedure similar to the synthetic procedure in Example 32 to yield 120 

mg of 4-{ (3-N-acetylamino )phenyl }-2-ethyl-2-methyl-5 { 4-(methylsulfonyl)phenyl }-

3(2H)-furanone. mp: 56-57 °C. NMR: o 0.95 (t, J= 7.2, 3H), 1.54 (s, 3H), 1.95 (m, 2H), 

2.07 (s, 3H), 3.07 (s, 3H), 6.92 (m, IH), 7.33 (m, lH), 7.56 (m, 2H), 7.85 (d.J= 8.7 Hz, 

2H), 7.93 {d, J= 9.0 Hz. 2H), 8.00 (s, lH). IR (cm-1
): 3312, 3077, 2928. 2881, 1695, 

25 1619, 1553, 1318, 1149, 958, 725, 641. 
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[Example 34) 

2-Ethyl-2-methyl-4-{4-(1-N-methylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

210 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)-phenyl}-3(2H)­

furanone was reacted with 170 mg of {4-(1-N-methylpyrazolyl)}-trimethylboronate 

lithium salt. Then the reaction solution was stirred at 90 °C for 12 hours. The reaction 

Io solvent was evaporated off under reduced pressure and the resulting residue was diluted 

with 50 ml water. The aqueous solution was then extracted with dichloromethane (30 ml 

x 3) and the organic layer was concentrated in vacuo. The resulting crude product 

mixture was purified by column chromatography (hexane/ethylacetate) to give 100 mg 

of 2-ethyl-2methyl-4-{ 4-(1-N-methylpyrazolyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

I 5 furanone as a solid. mp: 78-80 °C. NMR: B 0.92 (t, J = 7.5 Hz, 3H), 1.59 (s, 3H), 1.93 

(m, 2H), 3.10 (s, 3H), 3.93 (s, 3H), 7.38 (d, J= 0.6 Hz, lH), 7.74 (br s, lH}, 8.03 (m, 

4H). 

[Example 35] 

20 

0 

4-(4-Acetylphenyl)-2-etbyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

Step I: Preparation of 2-ethyl-4-iodo-2-methyl-5-{ 4-(methyl_sulfonyl)phenyl}-3(2H)-
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furanone 

To 8.88 g of 2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

m 50 ml carbon tetrachloride and 50 ml chloroform, were added 

5 [bis(trifluoroacetoxy)iodo]benzene (6.82 g) and iodine (4 g). The reaction solution was 

stirred at room temperature for 4 hours. Then the reaction was quenched by adding 

saturated aqueous sodium thiosulfate until the characteristic color of iodine disappeared. 

The solution was extracted with 50 ml water and dichloromethane (100 ml x 3). The 

organic layer was concentrated in vacuo and the resulting residue was purified by 

IO column chromatographic separation (hexane/ethylacetate = 1 :1) to yield 8.7 g of 2-

ethyl-4-iodo-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone. NMR: o 0.89 (t, 

J= 7.5 Hz, 3H), 1.51 (s, 3H), 1.93 (q, J= 7.5 Hz, 2H), 3.11 (s, 3H), 8.11 (d. J= 8.7 Hz. 

2H), 8J4 (d, J= 8.7 Hz, 2H). IR (cm-1
): 2928, 1701, 1552, 1314. 1148, 747, 551. 

15 Step 2: Pmparation of 4-(4-acetylphenyl)-2-ethyl-2-methyl-5-{4-(metbylsulfonyl)­

pbenyl}-3 (2 H)-furanone 

To a stirred solution of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone (200 mg) in 15 ml toluene and 5 ml ethanol, were added 34 mg of 

20 tetrakis(triphenylphosphine)palladium(O), 5 ml of 2M aqueous sodium carbonate 

solution and 120 mg of 4-acetylbenzeneboronic acid. Then the reaction solution was 

stirred at 95 °C for 12 hours. The reaction solvent was evaporated off under reduced 

pressure and the resulting residue was extracted with 50 ml water and dichloromethane 

(30 ml x 3). Then the organic layer was concentrated in vacuo and the resulting crude 

25 product was purified by column chromatography (hexane/ethylacetate) to afford 120 mg 

of 4-(4-acetylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

as a solid. mp: 147-148 °C. NMR: o 0.97 (t, J= 7.5 Hz, 3H), 1.56 (s, 3H), 1.99 (m, 2H), 
2.62 (s, 3H), 3.08 (s, 3H), 7.39 (d, J= 8.7 Hz, 2H), 7.83 (d, J= 8.7 Hz, 2H), 7.97 (m, 

2H). IR (cm-1
): 2929, 1684, 1410, 1317, 1149, 1016, 769, 552. 

30 
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[Example 36] 

2-Ethyl-2-methyl-S-{4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2H)-furanone 

To a stirred solution of 4-bromo-2-ethyl-2-methy-5-{4-(methylsulfonyl)­

phenyl}-3(211)-furanone (200 mg) in 15 ml toluene and 5 ml ethanol, were added 40 mg 

of tetrakis(triphenylphosphine)palladium(O), 5 ml of aqueous 2M sodium .carbonate 

solution and 110 mg of (3-pyridyl)-trimethylboronate lithium salt. Then the reaction 

IO solution was stirred at 95 °C for 12 hours. The reaction solvent was evaporated off 

under reduced pressure and the resulting residue was diluted with 50 . ml ·water. The 

aqueous solution was then e~tracted with dichloromethane {30 ml x 3) and the organic 

layer was concentrated in vacuo. The resulting crude product mixture was purified by 

column chromatography {hexane/ethylacetate) to obtain 35 mg of 2-ethyl-2-methyl-5-

15 {4-{methylsulfonyl)phenyl}-4-,(3-pyridyl)-3(211)-furanone. NMR: o 0.97 (t, J= 7.5 Hz, 

3H), 1.57 {s, 3H), 2.00 (m, 2H), 3.09 (s, 3H), 7.37 (m, lH), 7.71 {m, lH), 7.83 (d, J = 
9.0 Hz, 2H), 7.98 {d, J= 8.7 Hz, 2H), 8.46 (s, lH), 8.58 (s, IH). IR (cm"'): 3058, 2976, 

1696, 1621, 1401, 1318, 1149,926, 769, 726,552. 

20 (Example 37] 

4-(4-t-Butylphenyl)-2-ethyl-2-methyl-S-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone 
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150 mg of 2-ethyl-4-iodo-2-methy-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone (150 mg) was coupled with 117 mg of (4+butylbenzene)boronic acid 

according to a procedure similar to the synthetic procedure for the Step 2 of Example 

35 to afford 100 mg of 4-(4-t-butylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)-

5 phenyl}-3(2H)-furanone. mp: 45 °C. NMR: o 0.95 (t, J= 7.5 Hz, 3H), 1.33 (s, 9H), 1.54 

(s, 3H), 1.96 (m, 2H), 3.08 (s, 3H), 7.18-7.21 (m, 2H), 7.38-7.41 (m, 2H), 7.86-7.95 (m, 

4H). IR (cm'1): 2967, 2871, 1696, 1594, 1385, 1320, 1149, 769, 552. 

10 

[Example 38] 

4-(3-Aminopbenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

15 200 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone was reacted with 110 mg of (3-aminobenzene)boronic acid by following a 

procedure similar to the synthetic procedure in Step 2 of Example 35 to afford 105 mg 

of 4-(3-aminophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

as a solid. mp: 77-78 °C. NMR: d 0.94 (t, J= 7.5 Hz, 3H), 1.53 (s, 3H), 1.96 (m, 2H), 

20 3.07 (s, 3H), 6.57 (m, lH), 6.66 (m, 211), 7.14 (m, lH), 7.91 (m, 4H). IR (cm·1): 3457, 

3370,2926, 1692, 1620, 1403, 1317, 1148,959,854, 769,552. 

25 
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[Example 39) 

2-Ethyl-4-{4-(fluoromethyl)phenyl}-2-methyl-5-{4-(metbylsulfonyl)phenyl}-

3(2.H)-furanone 

200 mg of 2-ethyl-4-iodo-2-methy-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone was coupled with 110 mg of { 4-(fluoromethyl)benzene} boronic acid 

according to a procedure similar to the procedure for the Step 2 of Example 35 to 

10 obtain 70 mg of 2-ethyl-4-{4-(fluoromethyl)phenyl}-2-methyl-5-{4-(methylsulfonyl)­

phenyl}-3(2.H)-furanone. NMR: B 0.96 (dt, J= 7.5, 2.1 Hz, 3H), 1.55 (s, 3H), 1.97 (m, 

2H), 3.07 (s, 3H), 5.41 (d, J= 23.9 Hz, 2H), 7.37 {m, 4H), 7.85 {m, 2H), 7.93 {m, 2H). 

IR {cm-1
): 2974, 2929, 1697, 1319, 1150, 769, 552. 

15 

20 

(Example 40) 

4-{5-(2-Acetylthienyl)}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-

3(2.H)-furanone 

200 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone was reacted with 100 mg of (2-acetylthiophene )-5-boronic acid by a procedure 

similar to the synthetic procedure in Step 2 of Example 35 to afford 70 mg of 4-{ 5-(2-

acetylthienyl) }-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2.H)-furanone. NMR: 
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o 0.95 (t,J= 7.2 Hz, 3H), 1.56 (s, 3H), 1.95 (m, 2H), 2.55 (s, 3H), 3.13 (s, 3H), 7.21 (d, 
J= 4.2 Hz, lH), 7.95 (d, J= 4.2 Hz, lH), 7.85 (d,J= 8,1Hz,2H), 8.08 (d, J= 8.1 Hz, 
2H). IR ( cm-1

): 2926, 1690, 1315, 1150, 772, 552. 

[Example 41] 11i11nr 

2-Ethyl-2-methyl-S-{4-(methylsulfonyl)phenyl}-4-{2-(3-methylthienyl)}-

3(2.H)-furanone 

200 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone was reacted with 100 mg of {2-(3-methylthiophene)}-trimethylboronate 

lithium salt by following a procedure similar to the synthetic procedure in Example 36 

to yield 150 mg of 2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{2-(3-

15 methylthienyl)}-3(2H)-furanone. NMR: l> 0.95 (t, J= 7.5 Hz, 3H), 1.55 (s, 3H), 1.96 (s, 

3H), 1.99 (m, 2H), 3.06 (s, 3H), 6.80 (d,J= 5.1 Hz, lH), 7.36 (d,J= 5.1 Hz, lH), 7.91 

(m, 4H). IR (cm-1
): 2974, 2926, 1701, 1618, 1318, 1149, 770, 729, 552. 

20 

(Example 42) 

2-Ethyl-4-{3-(6-methoxypyridyl)}-2-methyl-5-{4-(methylsulfonyl)phenyl}-

3(2.H)-furanone 

25 150 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-3(2H)-
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furanone was coupled with 98 mg of {3-(6-methoxypyridine)}trimethylboronate lithium 

salt according to a procedure similar to the synthetic procedure in Example 36 to yield 

100 mg of 2-ethyl-4-{ 3-( 6-methoxypyridyl) }-2-methyl-5-{ 4~(methylsulfonyl)phenyl }-

3(2R)-furanone as a solid. mp: 61 °C. NMR: o 0.95 (t, J = 7.5 Hz, 3H), 1.55 (s, 3H), 

s 1.95 (m, 2H), 3.08 (s, 3H), 3.95 (s, 3H), 6.78 (d, J= 8.4 Hz, lH), 7.53 (dd, J= 8.4, 2.4 

Hz, lH), 7.85-7.88 (m, 2H), 7.95-7.98 (m, 2H), 8.04 (d, J = 2.4 Hz, lH). IR (cm-1
): 

2977,2929, 1695, 1591, 1500, 1318, 1287, 1149, 1021, 769,552. 

10 

15 

[Example 43) 

S-{4-{Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-phenyl-3(2H)-furanone 

Step 1 : Preparation of 2-etbyl-2-methyl-5-{4-(metbylsulfinyl)phenyl}-3(2R),.furanone 

,p 
Me-S 

0 

To a stirred solution of 2-ethyl-2-methyl-5-{(4-methyltbio)phenyl}-3(2H)­

furanone (6.0 g) in 50 ml dichloromethane, was added dropwise at 0 °C 5.9 g of 70 % 

m-chloroperoxybenzoic acid dissolved in 100 ml dichloromethane. The reaction 

solution was stirred at 0 °C for 2 hours. Then the solvent was removed in vacuo, and the 

20 resulting residue was extracted with 100 ml water and dichloromethane (50 ml x 2). The 

organic layer was concentrated under reduced pressure and the resulting crude product 

was purified by column chromatography (hexane/ethylacetate = 2: 1) to afford 4.5 g of 

2-ethyl-2-methyl-5-{4-(methylsulfinyl)phenyl}-3(2H)-furanone. NMR: o 0.89 (t, J = 
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7.5 Hz, 3H), 1.48 (s, 3H), 1.91 (m, 2H), 2.78 (s, 3H), 6.13 (s, lH), 8.07 (m, 4H). 

Step 2: Preparation of 2-ethyl-4-iodo-2-methyl-5-{4-(metbylsulfinyl)phenyl}-3(2H)­

furanone 

,p 
Me-S 

0 

8.2gof2-ethyl-2-methyl-5-{4-(methylsulfinyl)phenyl}-3(2H)-furanone in 200 

ml carbon tetrachloride and 200 ml chloroform was mixed with 6.8 g of 

[bis(trifluoroacetoxy)iodo )benzene (BTI) and 4.1 g of iodine. The mixture was stirred at 

Io room temperature for 6 hours, followed by quenching the reaction by adding saturated 

aqueous sodium thiosulfate until the characteristic color of iodine disappeared. The 

quenched solution was extracted with 300 ml water and dichloromethane (200 ml x 3). 

The organic layer was concentrated in vacuo and the resulting residue was purified by 

column chromatography (hexane/ethylacetate = 1:1) to give 10.0 g of2-ethyl-4-iodo-2-

15 methyl-5-{4-(methylsulfmyl)phenyl}-3(2H)-furanone. NMR: ~ 0.89 (t, J= 7.5 Hz. 3H), 

1.51 (s, 3H), 1.93 (m, 2H), 2.73 (s, 3H), 7.81 (d, J= 8.7 Hz. 2H), 8.38 (d, J= 8.7 Hz, 

2H). 

Step 3: Preparation of 5-{4-(aminosulfonyl)pheny1}-2-ethyl-4-iodo-2-methyl-3(2R)-

20 fura.none 

8.0 g of 2-ethyl-4-iodo-2-methyl-5-{ 4-(methylsulfinyl)phenyl }-3(2H)-furanone 

was stirred in 50 ml trifluoroacetic anhydride (TFAA) at 0 °C for 3 hours. Then the 
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volatile material was removed in vacuo, which was followed by treatment with 30 ml of 
1: 1 methanol and . triethylamine. The solvent was removed under reduced pressure. 

The same procedure of the treatment with methanolic triethylamine and the solvent 
removal was repeated three times. Then the resulting residue was dissolved in 100 ml 

s carbon tetrachloride at 0 °C, to which was· added dropwise 5 ml of acetic acid saturated 

with chlorine. The reaction solution was stirred at 0 °C for 1 hour. The volatile materials 
including the unreacted chlorine were evaporated off under reduced pressure. The 
resulting residue was mixed with 100 ml THF and 20 ml ammonia water and the 

solution was stirred at room temperature for 2 hours. Then the solvent was removed in 
10 vacuo and the resulting residue was subjected to extraction with aqueous ammonium 

acetate and ethylacetate. The ethylacetate layer was concentrated in vacuo and the 
resulting crude product was purified by column chromatography (hexane/ethylacetate = 
1:1) to obtain 2.0 g of 5-{4-(aminosulfonyl)phenyl}-2-ethyl-4-iodo-2-methyl-3(2H)­

furanone. NMR: o 0.90 (t, J= 7.5 Hz, 3H), 1.51 (s, 3H), 1.93 (m, 2H), 5.10 (br s, 2H), 
IS 8.08 (d,J= 8.7 Hz, 2H), 8.33 (d,J= 8.7 Hz, 2H). 

20 

Step 4: Preparation of 5-{4-(aminosulfonyl)pbenyl}-2-ethyl-2-methyl-4-phenyl-3(2R)­

fura.none 

100 mg of 5-{4-(aminosulfonyl)phenyl}-2-ethyl-4-iodo-2-methyl-3(2H)­

furanone was reacted with 90 mg of benzeneboronic acid by following a procedure 
similar to Step 2 of Example 35 to give 30 mg of 5-{4-(aminosulfonyl)phenyl}-2-ethyl-
2-methyl-4-phenyl-3(2H)-furanone as a solid. mp: 153-154 °C. NMR: o 0.95 (t, J= 7.5 
Hz, 3H), 1.54 (s, 3H), 1.97 (m, 2H), 4.89 (br s, 2H), 7.26 (m, 2H), 7.36 (m, 3H), 7.79 (d, 

2s J = 8.7 Hz, 2H), 7.90 (d, J = 8.7 Hz, 2H). IR (cm·1
): 3340, 3256, 1684, 1616, 1392, 

1342, 1161. 

[Example 44] 
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5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-thienyl)-3(2H)-furanone 

100 mg of 5-{4-(aminosulfonyl)phenyl}-2-ethyl-4-iodo-2-methyl-3(2H}­

furanone was reacted with 70 mg of (3-thiophene)boronic acid by following a procedure 

s similar to the procedure in Step 2 of Example 35 to yield 20 mg of 5-{4-

(aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-thienyl)-3(2H}-furanone as a solid. mp: 

120-121 °C. NMR: a 0.93 (t, J= 1.5 Hz, 3H), l.52 {s, 3H), 1.95 (m, 2H), 5.08 (br s, 2H), 

6.91(dd,J=5.l,1.8 Hz, lH), 7.31(dd,J=7.l,3.0Hz, 7.49(dd,J=3.0,1.8 Hz, lH), 

7.86 (d, J= 8.7 Hz, 2H), 7.96 {d, J= 8.7 Hz, 2H). IR (cm-1
): 3345, 3252, 1682, 1616, 

10 1343. 1158. MS (FAB) 364 (m + 1). 

[Example 45] 

0 

15 4-( 4-Acetylphenyl)-5-{4-(aminosulfonyl)phenyl}-2-ethyJ-2-methyl-3(2H)-furanone 

100 mg of 5-{4-(aminosulfonyl)phenyl}-2-ethyl-4-iodo-2-methyl-3(2H}­

furanone was reacted with 70 mg of (4-acetylbenzene)boronic acid by following a 

procedure similar to the procedure in Step 2 of Example 35 to yield 15 mg of 4-( 4-

20 acetylphenyl)-5-{ 4-(aminosulfonyl)phenyl }-2-ethyl-2-methyl-3(2H)-furanone as a solid. 

mp: 154-155 °C. NMR: a 0.96 (t, J= 1.5 Hz, 3H), 1.56 (s, 3H), 1.98 {q, J= 1.5 Hz, 2H), 

2.62 (s, 3H), 4.95 (br s, 2H), 7.39 (d, J= 8.7 Hz, 2H), 7.77 (d, J= 8.1 Hz, 2H), 7.93 (d, 

J= 8.7 Hz, 2H), 7.95 (d, J= 8.7 Hz, 2H). IR (cm-1
): 3227, 1681, 1614, 1344, 1219, 1161. 

MS (FAB): 400 (m + 1). 

25 
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[Example 46) 

F 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(3-tluoro-4-methoxyphenyl)-2-methyl-

3(2H)-furanone 

100 mg of 5-{ 4-( aminosulfonyl)phenyl }-2-ethyl-4-iodo-2-methyl-3(2H)-. 

furanone was reacted with 80 mg of 3-fluoro-4-methoxybenzeneboronic acid by 

following a procedure similar to the procedure for the Step 2 of Example 35 to give 25 

1 o mg of 5-{ 4-(aminosulfonyl)phenyl }-2-ethyl-4-(3-fluoro-4-methoxyphenyl)-2-methyl- ·· 

3(2H)-furanone as a solid. mp: 113-114 °C~ NMR: <> 0.94 (t, J = 7.5 Hz, 3H), 1.53 (s, 

3H), 1.95 (q, J = 7.5 Hz, 2H), 3.91 (s, 3H), 4.96 {br s, 2H), 6.99 (m, 3H), 7.80 (d, J = 
8.4 Hz, 2H), 7.93 {d, J = 8.7 Hz, 2H). IR (cm·1

): 3259, 1689, 1608, 1517, 1270, 1159. · 

MS (FAB): 406 (m + 1). 

15 

[Example 47) 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(2H)-furanone 

20 

Step 1 : Preparation of 4-ethyl-1-{4-(methylthio)pbenyl}-2-hexyn-1,4-djol 
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MeS Et Et 

~H 
OH 

To a stirred solution of 3-ethyl-1-pentyn-3-ol (7.7 ml) in 300 ml anhydrous 

THF, was added dropwise 100 ml of 1.4 M methyllithium in hexane at -78 °C under 

argon. The mixture was further stirred for 30 minutes, followed by dropwise addition of 

s 4-(methylthio)benzaldehyde (9.3 ml). The reaction mixture was stirred for another 12 

hours, during which the cold bath was removed such that the reaction temperature 

reached room temperature slowly. Then the reaction was quenched by adding dilute 

aqueous HCL The solvent was removed in vacuo and the resulting residue was extracted 

with brine and dichloromethane (150 ml x 3). The organic layer was concentrated under 

Io reduced pressure and the resulting crude product was purified by recrystallization from 

hexane and ethylacetate (4:1) to give 11.8 g of 4-ethyl-l-{4-(methylthio)phenyl}-2-

hexyn-1,4-diol as a low-melting solid. mp: 64-65 °C. NMR: o 1.04 (t, J= 7.5 Hz, 6H). 

1.70 (q,J= 7.5 Hz, 4H), 2.49 (s, 3H), 5.47 (s, lH), 7.26 (d,J= 8.4 Hz. 2H), 7.45 (d.J= 

8.4 Hz, 2H). IR (cm.1
): 3368, 2970, 2207, 1637, 1589, 1262, 1093. 

15 

Step 2; Preparation of 4-ethyl-4-hydroxy-1-{4-(methyltbio)phenyl }-2-hexyn-1-one 

MeS Et Et 

~H 
0 

To a stirred suspension of celite (20 g) and 4-ethyl-l-{4-(methylthio)phenyl}-

20 2-hexyn-1,4-diol (11 g) in 300 ml dichloromethane, was added 25 g of pyridinium 

dichromate at 0 °C. Then the reaction mixture was stirred for 12 hours at room 

temperature. The insoluble and metallic substances were removed by filtration through 

Florisil. The filtrate was extracted with dilute aqueous HCI and dichloromethane (150 

ml x 3). The organic layer was then washed with brine and dried over anhydrous 

25 magnesium sulfate. The organic layer was concentrated in vacuo and the resulting crude 

product was recrystallized from 5:1 hexane and ethylacetate to yield 7.8 g of 4-ethyl-4-

hydroxy-1-{4-(methylthio)phenyl}-2-hexyn-1-one as a low-melting solid. mp: 49-50 °C. 
NMR: 8 1.12 (t, J== 7.5 Hz, 6H), 1.83 (q, J= 7.5 Hz, 4H), 2.15 (br s, lH), 2.54 (s. 3H), 
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7.28 (d, J= 8.7 Hz, 2H), 8.02 (d, J= 8.7 Hz, 2H). IR (cm-'): 3432, 2970, 2208, 1636, 

1588, 1285, 1095. 

Step 3: Preparation of 2.2-diethyl-5-{4-(methylthiQ)phenyl}-3(2R)-furanone 
. . . 

MeS 

A solution 10 g of 4-ethyl-4-hydroxy-1-{4-(methylthio)phenyl}-2-hexyn-l-one 

in 300 ml methanol was stirred in the presence of 4 ml diethylamine at room 

temperatme for 12 hour~. Then the solvent was removed in vacuo and the resulting 

10 residue was extracted with dilute aqueous HCl and dichloromethane (50 ml x 3). The 

organic layer was washed with brine and then concentrated under reduced· pressme to 

yield 5.6gof2,2-diethyl-5-{4-(m~thylthio)phenyl}-3(211)-fui-anone. The crude product 

was used for the next step without further purification. NMR: 5 0.85 (t, J = 7 .5 Hz, 6H), 

1.88 (q, J= 1.5 Hz, 4H), 2.54 (s, 3H), 5.96 (s, lH), 7.31 (d, J= 9.0 Hz, 2H), 7.75 (d, J= 

15 9.0 Hz, 2H). IR (cm-1
): 2971, 1690, 1597, 1487, 1408, 1364, 1162, 1095. 

Step 4: Preparation of 2.2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

To a stirred solution of the crude 2,2-diethyl-5-{4-(methylthio)phenyl}-3(2H)-

20 furanone (5.6 g) obtained in the previo~s step in 50 ml THF and 50 ml methanol, was 

added dropwise 20 g of OXONE dissolved in 50 ml water at 0 °C. Then the mixtme was 

then stirred at room temperature for 14 hours. The insoluble materials were filtered off 

and the filtrate was concentrated in vacuo. The resulting residue was extracted with 

water and ethylacetate (150 ml x 2). The ethylacetate layer was concentrated and the 
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resulting crude product was purified by column chromatography (hexane/ethylacetate == 

2:1) to give 4.5 g of 2;2:.diethyl-5-{4-(methylsulfonyl)plfunyl}-3(21:1)-furanone as a 

solid. mp: 109-110 °C. NMR: 0.86 (t, J= 7.5 Hz, 6H), 1.91 (q, J= 7.5 Hz, 4H), 3.10 (s, 

3H), 6.14 (s, lH), 8.04 (d, J = 9.0 Hz, 2H), 8.09 (d, J = 9.0 Hz, 2H). IR (cm"1
): 2973, 

5 1695,1588, 1561, 1408, 1315, 1152. 

10 

Step 5: Preparation of 4-bromo-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone 

To a stirred solution of 2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2/i)­

furanone ( 4.5 g) in 200 ml chloroform with 3 ml acetic acid, was added dropwise 1.5 ml 

bromine at 0 °C. The solution was then allowed to warm to room temperature and was 

stirred for another 4 hours. The reaction was quenched by adding saturated aqueous 

15 sodium thiosulfate until the characteristic color of bromine disappeared. The reaction 

mixture was then extracted with dichloromethane (100 ml x 2) and the organic layer 

was dried over anhydrous magnesium sulfate. After the magnesium sulfate was 

removed by filtration, the :filtrate was concentrated under reduced pressure. The 

resulting crude product was purified by recrystallization from hexane and ethylacetate 

20 to afford 4.5 g of 4-bromo-2,2-cliethyl-5-{ 4-(methylsulfonyl)phenyl}-3(2/i)-furanone. 

mp: 130-131 °C. NMR: o 0.88 (t, J= 1.5 Hz, 6H}, 1.95 (q, J= 1.5 Hz, 4H), 3.11 (s. 3H), 

8.12 (d, J = 8.7 Hz, 2H), 8.42 (d, J = 8.7 Hz, 2H). IR (cm-1
): 2973, 1705, 1583, 1558, 

1315, 1160, 1084. 

25 Ste_p 6: Prq>aration of 2.2-diethyl-5-{4-(Jnethylsulfonyl)phenyl}-4-phenyl-3(2ll)· 

furanone 

To a stirred solution of 4-bromo-2,2-diethyl-2-5-{4-(metbylsulfonyl)phenyl}-

3(2/:l)-furanone (300 mg) in 25 ml toluene and 10 ml ethanol, were added 40 mg of 

30 tetrakis(triphenylphosphine )palladium(O), l 0 ml of aqueous 2M sodium carbonate 
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solution and 140 mg of benzeneboronic acid. Then the reaction solution was stirred at 

95 °C for 12 hours. The reaction solvent was evaporated off under reduced pressure and 

the resulting residue was extracted with 50 ml water and dichloromethane (30 ml x 3). 

The organic layer was concentrated in vacuo and the resulting crude product mixture 

5 was purified by colwnn chromatography (hexane/ethylacetate) to give 130 mg of 2,2-

diethyl-5-{ 4-(methylsulfonyl)phenyl }-4-phenyl-3 (2H)-furanone as a solid. mp: 139-140 

°C. NMR: o 0.93 (t,J= 7.5 Hz, 6H); 1.99 (q,J= 7.5 Hz, 4H), 3.07 (s, 3H), 7.24 (m, 2H), 
7.37 (m, 3H), 7.86 (d, J= 8.7 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H). IR (cm·1

): 2972, 1695, 

1621, 1403, 1318, 1149. 

10 

15 

[Example 48] 

Cl 

4-(3-Chlorophenyl)-2,2-diethyl-S-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

300 mg of 4-bromo-2,2-diethyl-2-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone was reacted with 160 mg of (3-chlorobenzene )boronic acid according to a 

procedure similar to the synthetic procedure of Step 6 of Example 47 to afford 160 mg 
of 4-{3-chlorophenyl)-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl}-3(2H)-furanone as a 

20 solid. mp: 131-132 °C. NMR: S 0.93 (t, J= 7.5 Hz, 6H), 1.98 (q, J= 7.5 Hz, 4H), 3.08 
(s, 3H), 7.12 (m, lH), 7.30 (m, 3H), 7.85 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 8.4 Hz, 2H). 

IR (cm-1): 2973, 1695, 1620, 1403, 1318, 1150. 

25 

30 
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(Example 49] 

4-( 4-Acetylphenyl)-2,2-diethyl-S-{4-(methylsulf onyl)phenyl}-3(2H)-furanone 

5 300 mg of 4-bromo-2,2-cliethyl-2-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone was coupled with 160 mg of (4-acetylbenzene)boronic acid according to a 

procedure similar to the procedure of Step 6 of Example 47 to afford 80 mg of 4-(4-

acetylphenyl)-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone as a foamy 

material. NMR: 8 0.94 (t,J= 7.5 Hz, 6H), 2.00 (q,J= 7.5 Hz, 4H), 2.62 (s, 3H), 3.11 (s, 

10 3H), 7.39 (d, J = 8.4 Hz, 2H), 7.86 (d, J = 8.4 Hz, 2H), 7.97 (dd, J = 8.4, 1.5 Hz, 4H). 

15 

IR(cm"1
): 2973, 1693, 1617, 1410, 1317, 1151. 

[Example 50) 

2,2-Diethyl-4-(3-tluoro-4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-

3(2.H)-furanone 

300 mg of 4-bromo-2,2-diethyl-2-5-{4-(methylsulfonyl)phenyl}-3(2H)-

20 furanone was reacted with 180 mg of (3-fl.uoro-4-methoxybenzene)boronic acid by 

following a procedure similar to the synthetic procedure of Step 6 of Example 47 to 

yield 100 mg of 2,2-diethyl-4-(3-fl.uoro-4-methoxyphenyl)-5-{4-(methylsulfonyl)­

phenyl}-3(2.H)-furanone as a solid. mp: 183-184 °C. NMR: a 0.92 (t, J= 7.5 Hz, 6H). 
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1.97 (q, J= 1.5 Hz, 4H), 3.09 (s, 3H), 3.92 (s, 3H), 6.99 (~ 3H), 7.87 (d, J= 8.7 Hz, 

2H), 7.96(d,J=9.0Hz,2H).IR(cm·1):2972, 1694, 1518, 1317, 1149. 

[Example 51] 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2H)-furanone 

300 mg of 4-bromo-2,2-diethyl-2-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone was coupled with 130 mg of thiophene-3-boronic acid according to a 

Io procedure similar to the procedure of Step 6 of Example 47 to yield 80 mg of 2,2-

diethyl-5-{ 4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2H)-furanone as a foamy material. 

NMR: o 0.94 (t, J= 1.5 Hz, 6H), 1.98 (q, J= 1.5 Hz, 4H), 3.10 (s, 3H), 6.91(dd,J=5.4, 

1.5 Hz, lH), 7.33 (dd, J = 5.1, 3.0 Hz, lH), 7.50 (dd, J = 3.0, 1-2 Hz, lH), 7.93 (d, J = 

8.7 Hz, 2H), 8.00 (d, J= 8.1Hz,2H). IR (cm-1
): 2971, 1693, 1311, 1149. 

15 

20 

[Example 52) 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2H)-furanone 

To a stirred solution of 4-bromo-2,2-diethyl-2-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone (300 mg) in 25 ml toluene and 10 ml ethanol, were added 40 mg of 

tetrakis(triphenylphosphine)pal_ladium(O), 10 ml of aqueous 2M sodium carbonate 

solution and 130 mg of (3-pyridyl)-trimethylboronate lithium salt. Then the reaction 
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solution was stirred at 95 °C for 12 hours. The reaction solvent was evaporated off 

under reduced pressure and the resulting residue was extracted with 50 ml water and 

dichloromethane (30 ml x 3). Then the organic layer was concentrated in vacuo. The 

resulting crude product mixture was purified by column chromatography 

5 (hexane/ethylacetate} to yield 30 mg of2,2-diethyl-5-{4-(methylsulfonyl)pbenyl}-4-(3-

pyridyl)-3(2H)-furanone as a foamy material. NMR: B 0.94 (t, J= 7.5 Hz, 6H), 2.00 (q, 

J= 7.5 Hz, 4H), 3.09 (s, 3H), 7.36 (m, lH), 7.54 (m, lH), 7.84 (d, J= 9.0 Hz, 2H), 7.98 

(d, J= 8.7 Hz, 2H), 8.44 (d, J = 1.8 Hz, lH), 8.58 (dd, J = 4.8, 1.8 Hz, lH). IR (cm· 
1
): 2972, 1695, 1621, 1400, 1316, 1239, 1140. 

10 

(Example 53} 

2-{( 4-Methylsulfonyl)phenyl}-3-phenyl-l-oxa-spiro(4,4]non-2-en-4-one 

15 

Step 1: Preparation of l-[3-hydroxy-3-(4-methylthiophen,yl)-prop-I-ynyIJ-

cyclopentanQl 

MeS 

OH 

20 To a stirred solution of 1-ethynyl-cyclopentan-1-ol (2.0 g) in 15 ml dry THF at 

-78 °C under argon, was added 18 ml of 2.5 M butyllithium in hexane dropwise over 20 

minutes. The reaction solution was stirred for another 20 minutes, which was followed 

by the addition of 4-methylthiobenzaldebyde (2. 7 g) dropwise. After stirring for another 

2 hours, the reaction was quenched by adding 20 ml of dilute aqueous HCl. The reaction 

25 solvent was removed in vacuo, and the resulting aqueous solution was extracted with 
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dichloromethane · (30 ml x 3). The organic layer was concentrated under reduced 

pressure and the resµlting residue was purified by column chromatography 

(hexane/ethylacetate = 1:1) to yield 3.48 g of 1-[3-hydroxy-3-{4-(methylthio)phenyl}­

prop-1-ynyl]-cyclopentanol as a solid. mp: 118-120 °C. NMR: o 0.73 (m, 4H), 1.87 (m, 

5 4H), 2.16 (s, lH), 2.48 (s, 3H), 2.55 (s, lH), 5.43 (d, J= 5.7 Hz, lH), 7.24 (d, J= 8.4 

Hz, 2H), 7.42 (d, J= 8.4 Hz, 2H). 

IO 

Step 2: Preparation of 3-(1-hydroxy-cycl<ipentyl)• l-{4-(methylthio)phenyl}-propynone 

MeS 

0 

To l .54 g of 1-[3-hydroxy-3-{ 4-(methylthio )phenyl }-prop-1-ynyl]-

cyclopentanol in 20 ml dichloromethane, were added 3.32 g of pyridinium dichromate 

and 3 g of celite. The suspension was stirred overnight at room temperature and then the 

insoluble material was filtered off through Floi:isil. The filtrate was then subjected to 

15 column chromatography (hexane/ethylactate) to obtain l.O g of 3-(1-hydroxy­

cyclopentyl)-1-{4-(methylthio)phenyl}-propynone. NMR: o 1.85 (m, 4H), 2.12 (m, 4H), 

2.53 (s, 3H), 5.95 {s, lH), 7.27 (m, 2H), 8.01 {m, 2H). 

Step 3: Preparation of 2-{4-(methyltbjQ)phenyl }-1-oxa-spiro[4,4]non-2-en-4-one 

0 

20 

1.54 g of 3-(1-hydroxy-cyclopentyl)-1-{4-(methylthio)phenyl}-propynone was 
.. 

dissolved in 50 ml ethanol, added dropwise 0. 75 ml diethylamine diluted with 50 ml 

ethanol. The reaction solution was stirred at room temperature for 4 hours, and then the 

25 solvent was removed in vacuo. The resulting residue was extracted with 20 ml water 
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and dichloromethane (JO ·ml x 3). Concentration of the organic layer was followed by 
column chromatographic separation (hexane/ethylacetate) to give 858 mg of 2-{4-
(methylthio)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one. NMR: o 1.89 (m, 6H). 1.92 (m, 
2H), 2.47 (s, 3H), 5.89 (s, IH), 7.24 (d,J= 8.4 Hz, 2H), 7.42 (d,J= 8.7 Hz, 2H). 

Step 4: Pr~aration of 3-bromo-2-{4-(methylthio}phenyl}-1-oxa-s.piro[4,4]non-2-en-4-

~ 

MeS 

To 147 mg of 2-{4-(methylthio)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one in 30 

ml carbon tetrachloride, were added I ml bromine and 0.1 ml acetic acid. The reaction 
mixture was stirred for I hour at room temperature. Then the reaction was quenched by 
adding saturated aqueous sodium thiosulfate solution until the characteristic color of 

15 bromine disappeared. The quenched solution was extracted with dichloromethane (10 
ml x 3). The organic layer was concentrated under reduced pressure and the resulting 
residue was purified by column chromatography (hexane/ethylacetate) to yield 50 mg of 
3-bromo-2-{4-(methylthio)phenyl}-1-oxa-spiro[4,4]non-2-en-4-one. NMR: o 1.98 (m. 

4H), 2.11 (m, 4H), 2.55 (s, 3H), 7.32 (d, J= 8.7 Hz, 2H), 8.13 (d, J= 8.7 Hz, 2H). 

20 

Step 5:. Prqlaration of 3-bromo-2-{ 4-(methylsulfonyl)phenyl}-1-oxa-spiro[4,4]non-2-

en-4-one 

0 
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50 mg of 3-bromo-2-{4-(methylthio)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one 

was stirred with 292 mg of OXONE at room temperature qvernight in 5 ml ethanol, 5 

ml THF, and 5 ml water. Then the insoluble material was filtered off and the filtrate was 

concentrated under reduced pressure. The resulting aqueous layer was extracted with 

5 dichloromethane and the organic layer was concentrated in vacuo. The resulting residue 

was purified to column chromatography (hexane/ethylacetate) to afford 68 mg of 3-

bromo-2-{ 4-(methylsulfonyl)phenyl }-l-oxa-spiro[4,4]non-2~en-4-one as a solid. mp: 

127-128 °C. NMR: B 1.98 (m, 6H), 2.12 (m, 2H), 3.11 (s, 3H), 8.09 (d, J= 8.7 Hz, 2H), 

8.37 ( d, J = 8. 7 Hz, 2H). 

10 

Step 6: Preparation of 2-{4-(metbylsulfonyl)phenyl}-3-phenyl-1-oxa-spiro[4,4Jnon-2-

en-4-one 

To a stirred solution of 3-bromo-2-(4-(methylsulfonyl)phenyl)-l-oxa-

15 spiro[4,4]non-2-en-4-one (77 mg) in 5 ml of toluene and 15 ml ethanol, were added 15 

mg oftetrakis(triphenylphosphine)palladium(O), 5 ml of2 M aqueous sodium carbonate 

solution, and 27 mg of benzeneboronic acid. Then the reaction solution was stirred at 90 

°C for 12 hours. The reaction solvent was evaporated off under reduced pressure and the 

resulting residue was e:x:traCted with 20 ml water and dichloromethane (30 ml x 1 ). The 

20 organic layer was concentrated in vacuo and the resulting crude product mixture was 
purified by column chromatography (hexane/ethylacetate) to obtain 57 mg of 2-{4-

(methylsulfonyl)phenyl}-3-phenyl-1-oxa-spiro[4,4]non-2-en-4-one as a solid. mp: 184-

185 °C. NMR: B 2.09 (m, 6H), 2.17 (m, 2H), 3.06 (s, 3H), 7.26 (m, 2H), 7.35 (m, 3H), 

7.81 (d, J= 8.1 Hz, 2H), 7.92 (d, J= 8.1 Hz, 2H). IR (cm"1
): 2925, 1695, 1591, 1403, 

25 1150, 771. 

[Example 54) 
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3-( 4-Ise>propylphenyl)-2-{4-(methylsulfonyl)phenyl}-1-

oxa-spiro[4,4]non-2-en-4-one 

To a stirred solution of 3-bromo-2-(4-methylsulfonylphenyl)-1-oxa-

5 spiro[4,4]non-2-en-4-one (105 mg) in 5 ml of toluene and 15 ml ethanol, were added 20 

mg oftetrakis(triphenylphosphine)palladium(O), 5 ml of2 M aqueous sodium carbonate 

solution, and 50 mg of 4-isopropylbenzeneboronic acid. The reaction solution was 

stirred at 90 °C for 12 hours. The solvent was removed under reduced pressure and the 

resulting residue was extracted with 20 ml water and dichloromethane (30 ml x 3). The 

to organic layer was concentrated in vacuo and the resulting crude product was purified by 

column chromatography (hexane/ethylacetate) to obtain 87 mg of 3-(4-isopropyl­

phenyl)-2-{4-(methylsulfonyl)phenyl}-1-oxa-spiro[4,4]non-2-en-4-one as a solid. mp: 

139-140 °C. NMR: o 1.25 (s, 3H), 1.27 (s, 3H), 2.04 (m, 6H), 2.15 (m, 2H), 2.92 (m, 

lH), 3.06 (s, 3H), 7.21 (m, 4H), 7.83 (d, J= 8.7 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H). IR 

15 (cm-•): 2960, 1694, 1622, 1386, 1318, 1161, 768. 

20 

(Example 55] 

0 

3-(4-Acetylphenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro [4,4]non-2-en-4-one 

110 mg of 3-bromo-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4 ]non-2-en-4-

one was coupled with 55 mg of (4-acetylbenzene)boronic acid by following a procedure 

similar to the synthetic procedure in Example 54 to give 93 mg of 3-(4-acetylphenyl)-2-

{4-(methylsulfonyl)phenyl}-1-oxa-spiro[4,4]non-2-en-4-one as a solid. mp: 126-130 °C. 

NMR: o 2.04 (m, 6H), 2.17 (m, 2H), 2.61(s,3H), 3.08 (s, 3H), 7.39 (d,J= 8.4 Hz, 2H), 

25 7.81{d,J=8.4Hz,2H),7.94(m,4H).IR(cm·'):2963, 1689, 1317, 1150, 771. 
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[Example 56) 

2-{4-(Metbylsulfonyl)phenyl}-3-pbenyl-1-oxa-spiro[4,S]dec-2-en-4-one 

Step I: Preparation of 1-[3-hydroxy-3-(methylthinphenyl)-prop-l-ynyl]-c.yclobexan-1-

W 

MeS 

OH 

10 To a stirred solution of 1-ethynyl-cyclohexan-1-ol (3 .2 g) in 80 ml dry THF at -

78 °C and under argon, was added dropwise 35 ml of2.5 M butyllithium in hexane over 

10 minutes. The reaction solution was stirred for another 20 minutes, which was 

followed by the dropwise addition of 4-methylthiobenzaldehyde (3.2 ml). After stirring 

for another 2 hours, the reaction was quenched by adding dilute aqueous HCI. The 

1 s reaction solvent was removed in vacuo, and the resulting aqueous solution was 

extracted with dichloromethane. The organic layer was concentrated under reduced 

pressure and the resulting residue was purified by column chromatography 

(hexane/ethylacetate) to yield 4.67 g of 1-[3-hydroxy-{4-(methylthio)phenyl}-prop-1-

ynyl]-cyclohexanol. NMR: o 1.45 (m, 6H), 1.70 (m, 2H), 1.90 {m, 2H), 2.17 (d, IH), 

20 2.49 (s, 3H), 3.57 (s, IH), 5.48 (d,J= 6.0 Hz lH), 7.26 (d, J= 8.4 Hz, 2H), 7.46 (d,J= 

8.4 Hz, 2H). IR (cm-1
): 3343, 2934, 1445, 1091. 

Step 2: Preparation of 3-(1-hydroxy-cyclohexyl)-1-{4-(methylthio)phenyl}-pmpynone 

25 
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To 3 .56 g of 1-[3-hydroxy-{ 4-(methylthio )phenyl-prop-1-ynyl]-cyclohexanol 
dissolved in 60 ml dichloromethane, was added 1. 79 g of chromium oxide. The reaction 
mixture was stirred overnight at room temperature, and then the insoluble material was 

s filtered off through Florisil. The filtrate was concentrated in vacuo and the resulting 
residue was purified by column chromatography (hexane/ethylactate) to obtain 1.42 g of 
3-(l-hydroxy-cyclohexyl)-1-{4-(methylthio)phenyl}-propynone. NMR: S 1.56 (m, 4H), 
1.76 (m, 4H),.2.03 (m, 2H), 2.33 (s, lH), 2.53 (s, 3H), 7.26 (d, J= 8.7 Hz, 2H), 8.01 (d. 
J= 8.7 Hz. 2H). IR (cm-1

): 3416, 2936, 1637, 1588, 1263, 1096. 

10 

Step 3: Preparation of 2-{4-(methylthio)pheuyl }-1-oxa-spiro[4.5]dec-2-en-4-one 

1.3 g of 3-(1-hydroxy-cyclohexyl)-1-{ 4-(methylthio )phenyl }-propynone was 
15 reacted with 0.6 ml diethylamine to obtain 858 mg of2-{4-(methylthio)phenyl}-l-oxa­

spiro[4,5]dec-2-en-4-one by following a procedure similar to the procedure in Step 3 of 
Example 53. NMR: S 1.62-1.82 (m, lOH), 2.54 (s, 3H), 5.92 (s, lH), 7.30 (d, J= 8.1 Hz, 
2H), 7.75 (d, J= 8.4 Hz, 2H). IR (cm-1

): 2933, 1686, 1588, 1408, 1095, 744. 

20 Step 4: Preparation of 2-{4-(methylsu]fonyl)phenyl}-1-oxa-apiro[ 4.SJdec-2-en-4-one 
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The 486 mg of 2-{4-(methylthio)phenyl}-1-oxa-spiro[4,5]dec-2-en-4-one was 

reacted with 1 g of OXONE by following a procedure similar to the procedure in Step 4 

of Example 53 to obtain 470 mg of 2-{4-(methylsulfonyl)pheny1}-1-oxa-spiro[4,5)dec-

5 2-en-4-one. NMR: C5 1.77 (m, IOH), 3.09 {s, 3H), 6.10 (s, lH), 8.05 (m, 4H). IR (cm·1
): 

2935, 1694, 1589, 1408, 1315, 1153, 775. 

10 

Step 5: ~aration of 3-bromo-2-{4-(methylsulfonyl)phenyl}-1-oxa-spiro[4.5]dec-2-

en-4-one 

0 

50 mg of 2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,5]dec-2-en-4-one was 

reacted with bromine (0.5 ml) in the presence of 0.1 ml acetic acid to yield 68 mg of 3-

bromo-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,S]dec-2-en-4-one by following a 

15 procedure similar to the procedure in Step 5 of Example 53. mp: 163-164 °C NMR: C5 

1.79 (m, lOH), 3.11 (s, 3H), 8.10 (d, J= 8.1Hz,2H), 8.40 (d, J= 8.1 Hz, 2H). IR (cm· 

1): 2936, 1709, 1583, 1316, 1149, 912, 744. 

Step 6: Preparation of 2-{4-(methylsulfonyl)phenyJ }-3-phenyl-l-oxa-spiro(4.5]dec-2-

20 en-4-one 

To 102 mg of 3-bromo-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,5)dec-2-

en-4-one dissolved in 3 ml toluene and 15 ml ethanol, were added 16 mg of 

tetrakis(triphenylphosphin)palladium(O), 3 ml of 2 M aqueous sodium carbonate and 35 
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mg of benzeneboronic acid. The reaction mixture was stirred at 90 °C for 12 hours. 

The reaction mixture was then purified by a procedure similar to the procedure in Step 6 

of Example 53 to afford 50 mg of 2-{4-(methylsulfonyl)phenyl}-3-phenyl-1-oxa­

spiro[4,S]dec-2-en-4-one as a solid. mp: 126-127 °C. NMR: S 1.77 - l.85 (m, IOH), 3.06 

s (s, 3H}, 7.27 (m, 2H), 7.35 (m, 3H), 7.83 (d, J= 8.1Hz,2H), 7.94 (d, J= 8.1Hz,2H). 

10 

IR (cm·1
): 2936, 1693, 1621, 1404, 1318, 1147, 1129, 730. 

[Example 57} 

3-(4-Acetylphenyl)-2-{4-(methylsulfonyl)phenyl}-1-oxa-spiro[4,5)dec-2-en-4-one 

To 84 mg of 3-bromo-2-{4-(methylsulfonyl)phenyl}-1-oxa-spiro[4,5]dec-2-en-

4-one dissolved in 3 ml toluene and 15 ml ethanol, were added 15 mg of 

15 tetrakis(triphenylphosphin)palladium(O), 3 ml of 2 M aqueous sodium carbonate and 40 

mg of (4-acetylbenzene)boronic acid. The reaction mixture was stirred at 90 °C for 12 

hours. The reaction mixture was then purified according to a procedure similar to Step 6 

of Example 56 to obtain 35mg of 3-(4-acetylphenyl)-2-{4-(methylsulfonyl)phenyl}-1-

oxa-spiro[4,5]dec-2-en-4-one. NMR: o 1.78-1.86 {m, lOH), 2.61 (s, 3H), 3.08 (s, 3H), 

20 7.37 (d, J= 8.4 Hz, 2H), 7.84 (d,J= 8.4 Hz, 2H), 7.97 (m, 4H). IR (cm-1
): 2963, 1689, 

1621,1317, 1150, 771. 

25 

Compounds of Example 58 - Example 103 were synthesized by following a 

procedure similar to the synthetic procedure in Example 2. 
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(Example 58] - (Example 103) 

Example R Melting point & spectnil data 

58 4-F mp: 154-155 °C. NMR: 6 1.56 {s, 6H), 3.11(s,3H), 7.09 
{ni, 2H), 7.30 {m, 2H), 7.83 (d, J= 8.4 Hz, 2H), 7.95 (d, J= 
8.4 Hz, 2H). IR (cm"1

): 2930, 1696, 16~1, 1591, 1386, 1283, 
1149, 1090, 1051, 840, 749. MS ffil): 360 (m). 

59 4-Cl Mp: 153-154 °C. NMR: S 1.57 (s, 6H)~ 3.08 (s, 3H), 7.23 (d, 
J= 8:1Hz,2H}, 7.31 (d, J= 8.1 Hz, 2H), 7.83 (d, J= 8.1 
Hz, 2H), 7.97 (d, J= 8.1Hz,2H). IR {cm"1

): 2928, 1696, 
1620, 1384, 1160, 1090, 770, 551. MS (El): 376 (m). 

60 3-Cl, mp: 171-173 °C. NMR: 6 1.58 (s, 6H); 3.09 (s. 3H), 7.10 
4-Cl (dd,J=8.4, 1.8Hz, lH), 7.44(m,2H), 7.83 (d,J=8.7Hz, 

2H}, 7.98 (d, J= 8.7 Hz, 2H). IR (cm-1
): 1693, 1620, 1317, 

1150. 
61 4-Et mp: 95-97 °C. NMR: B 1.26 (t, J= 7.5 Hz, 3H), 1.58 (s, 

6H), 2.68 (q, J= 7.2 Hz, 2H), 3.09 (s, 3H), 7.21 (m, 4H), 
7.90 (m, 4H). IR (cm"1

): 1697, 1594, 1386, 1318. 1241, 
1149, 912, 744. 

62 3-Cl mp: 151-152 °C. NMR: S 1.58 (s, 6H}, 3.08 (s, 3H), 7.14 
(m, IH), 7.33 (m, 3H), 7.83 (d,J= 8.7 Hz, 2H}, 7.95 (d,J= 
S.4 Hz, 2H). IR (cm"1

}: 3020, 2982, 1698, 1619, 1384, 1240, 
1150, 958, 753. 

63 3-CH3 mp: 140-141 °C. NMR: B 1.57 (s, 6H), 2.35 (s, 3H), 3.07 (s, 
3H), 7.02 (d, J= 1.5 Hz, lH), 7.15 (m, 2H), 7.26 (d, J= 7.5 
Hz, lH), 7.85.{d,J=8.7Hz,2H), 7.92{d,J=8.7Hz,2H). 
IR(cm"1

): 2928, 1697, 1403, 1318, 1056, 956, 768. 
64 2-0Me mp: 109-111 °C. NMR: Bl.58 (s, 6H), 3.04 (s, 3H), 3.54 (s, 

3H}, 6.90-6.93 (m, lH), 7.00-7.06 (m, lH), 7.22-7.25 (m, 
lH), 7.40-7.42 (m, lH), 7.79-7.82 (m, 2H), 7.88-7.91 (m, 
2H). IR(cm·1

): 3014, 1697, 1590, 1403, 1318, 1251, 1150, 
960. 

65 2-F mp: 120-122 °C. NMR: 6 1.60 (s, 6H), 3.06 (s, 3H), 7.06-
7.14 (m, lH), 7.20-7.14 {m, lH), 7.31-7.43 {m, 2H), 7.80-
7.83 {m, 2H), 7.91-7.95 {m, 2H). IR {cm"1

): 2982, 1699, 
1596, 1404, 1318, 1150,961, 761. 
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66 3-NH2. mp: 186-187°C. NMR: o 1.56 (s, 6H), 3.06 (s. 3H), 3.69 (s, 
2H), 6.57 (d, J= 1.5 Hz, IH}, 6.66 (~. 2H), 7.14 (t, J= 7.8 
ifz, IH), 7.87 (d,J= 9.0 Hz, 2H), 1.9-i (d, J= 8.7 Hz, 2H). 
IR (cm-1

): 3460, 3368, 1693, 1619, 1403, 1316, 1219, 1148, 
958. 

67 3- mp: 169-170 °C. NMR: o 1.57 (s, 6H), 3.07 (s, 3H), 3.82 (s, 
OMe, 3H), 3.91{s,3H), 6.83 (m, 3H), 7.89 (d, J= 9.0 Hz, 2H), 

3-0Me 7.93 {d, J= 8.7 Hz, 2H}. IR (cm-1
): 3017, 2932, 1698, 1592, 

1515,1403, 1318,1250, 1025, 760. 
68 2- mp: 107-108 °C. NMR: S 1.56 (s, 6H), 3.04 (s, 3H), 3.51 (s, 

OMe, 3H), 3.85 (s, 2H), 6.48 (d, J= 2.4 Hz, IH), 6.58 (d, J= 8.4 
4-0Me Hz, lH), 7.15 (d, J= 8.7 Hz, lH), 7.89 (d, J= 8.7 Hz, 2H), 

7.93 (d, J= 9.0 Hz, 2H). IR (cm-1
): 1699, 1403, 1318. 1150, 

1072, 155. 
69 2-Cl mp: 100-103 °C. NMR: B 1.61(s,6H), 3.05 (s, 3H), 7.25-

7.27 (m, lH), 7.34-7.38 {m, 2H), 7.47-7.52 (m, IH), 7.73-
7.76 (m, 2H}, 7.89-7.92 (m, 2H). IR (cm"'): 1699. 1403, 
1318, 1150, 1072, 755. 

70 2-CH3 mp: 130-131 °C. NMR: S 1.59 (s, 6H), 2.12 (s, 3H), 3.04 {s, 
3H), 7.07-7.09 (m, lH), 7.20-7.24 {m, IH), 7.31-7.33 {m, 
2H), 7.73-7.76 (m, 2H), 7.87-7.90 (m, 2H). IR (cm'1): 1697, 
1403, 1318, 1149,960, 754. 

71 4-CF3 mp: 144-146 °C. NMR: S 1.60 (s, 6H), 3.09 (s, 3H), 7.41-
7.43 (m, 2H), 7.63-7.65 (m, 2H), 7.81-7.84 (m, 2H), 7.96-
7.98 (m, 2H). IR (cm'1): 1698, 1632, 1325, 1125, 1068, 959, 
770. 

72 4- mp: 137-141 °C. NMR: S 1.57 (s, 6H), 2.51 (s, 3H), 3.08 (s, 
SCH3 3H), 7.17-7.22(m,2H), 7.24-7.27(m,2H), 7.82-7.88(m, 

2H), 7.93-7.96 (m, 2H). IR (cm-1
): 1698, 1316, 1149, 1092, 

960, 770. 
73 H mp: 192-193 °C. NMR: o 1.58 (s, 6H}, 3 .07 (s, 3H), 7 .27 

(m,2H}, 7.36(m,3H), 7.84(d,J=8.7Hz,2H), 7.93 (d,J= 
8.4 Hz, 2H). IR (cm-1

): 1697, 1503, 1404, 1245. 1148, 959, 
770. 

74 2-Cl, mp: 77-78 °C. NMR: 8 1.60 (s, 6H), 3.05 {s, 3H), 7.20 {d, J 
4-Cl = 8.1 Hz, IH), '{.34 {dd, J= 8.4, 2.4 Hz, lH), 7.51 (d, J= 

1.8 Hz, lH), 7.74 (d, J= 8.7 Hz, 2H), 7.94 (d, J= 8.1 Hz, 
2H). IR (cm-1

): 2929, 1701, 1623, 1404, 1318, 1150, 960, 
770. 

75 3-Cl, mp: 187-188 °C. NMR: o 1.58 (s, 6H), 3.09 {s, 3H), 7.19 (d, 
5-Cl J= 1.8 Hz, 2H), 7.35 (t, J= 1.8 Hz, lH), 7.83 (d, J= 8.1 

Hz, 2H), 7.99 (d, J= 8.7 Hz, 2H). IR (cm-1
): 3019, 1697, 

1616, 1318, 1245, 1151,958, 770. 
76 4-t-Bu mp: 142-143 °C. NMR: 8 1.33 (s, 9H), 1.57 (s, 6H), 3.07 (s, 

3H), 7.19-7.22 {m, 2H), 7.38-7.41(m,2H), 7.86-7.95 (m, 
4H). IR (cni1

): 2964, 1698, 1594, 1319, 1150, 1107, 960, 
770. 
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77 4-Ph mp: 150-153 °C. NMR: o 1.60 {s, 6H), 3.07 (s, 3H), 7.35-
7.38 (m, 3H), 7.43-7.48 {m, 2H), 7.61-7.64 (m, 4H), 7.89-
1.?1(m,4H). IR(cm·1

): 1696, l593~,p84, 1149, 1054, 959, 
755 .• 

78 4-Br nip: i59-161 °C. NMR: o 1.57 {s, 6H);~3.08 (s, 3H), 7.15-
7.18 (m, 2H), 7.50-7.53 {m, 2H), 7.82:.!:7.85 (m, 2H), 7.94-
7.97 (m, 2H). IR (cm"1

): 1697, 1620, 1~83, 1318, 1150, 
1012,770. : . ' 

79 4- mp: 130-135 °C. NMR: o 1.60 (s, 6H),J.09 (s, 3H), 7.47-
CHO 7:50 (m, 2H), 7.81-7.84 {m, 2H), 7.88:-7.91 (m, 2H), 7.95-

7.98 (m, 2H), 10.03 (s, lH). IR(cnf1):1698, 1617, 1385, 
1317, 1149, 960, 770. 

80 3-F, mp: 162 °C. NMR: o 1.58 (s, 6H), 3.09 {s, 3H), 6.99 {m, 
4-F Ill), 7.16 {m, 2H), 7.83 {d, J= 9.0 Hz, 2H), 7.98 (d, J= 8.7 

Hz, 2H). IR (cm"1
): 1698; 1597, 1515, 1384, 1210, 1149, 

958, 110. 
81 2-F, mp: 181-182 °C. NMR: ol.59 {s, 6H),J.07 (s, 3H), 6.87 

4-F {ni, lH), 7.00 {m, lH), 7.33 (m, lH), 7.~81 {d, J= 9.0 Hz, 
2H), 7.95 {d, J= 9.0Hz, 2H). IR (cm"1

): 1699, 1593. 1403, 
1'.319, 1151, 1097, 972, 770. .· . 

82 3-F, mp: 144-145 °C. NMR: o 1.60 (s, 6~)~·3.08 {s, 3H), 3.95 (s, 
4-0Me 3H), 6.92 {m, 3H), 7.88 (d, J= 8.7 Hz, 2H), 7.93 (d, J= 8.7 

. ~ . . 
Hz, 2H). IR (cm ): 1695, 1611, 1516,.1316, 1270, 1123, 
1023, 858, 769. 

83 3-F, mp: 139-141 °C. NMR: o 1.57 {s, 6H), 2.28 {s, 3H), 3.07 (s, 
4-Me 3H), 6.99-7.02 (m, 2H), 7.13-7.16 (m, lH), 7.82-7.86 {m, 

2H), 7.92-7.95 {m, 2H). IR (cm"1
): 1698, 1623, 1588, 1503, 

1319, 1253, 1149, 756. 
84 4-iso- mp: 121-123 °C. NMR: o 1.26 (s, 3H); 1.28 (s, 3H), 2.89-

Pr 2~99.(m, lH), 3.07 {s, 3H), 7.18-7.26 (m, 4H), 7.85-7.94 (m, 
4H). IR(cm-1

): 2962, 1697, 1594, ~402, 1319, 1240, 1150, 
770. . . 

85 3-Me, mp: 155-156 °C. NMR: o 1.56 (s, 6H)~ 2.25 (s, 3H), 2.28 (s, 
4-Me 3H), 3.06 (s, 3H), 6.96 (dd, J= 7.8, 1.8 Hz, lH), 7.08 (s, 

lH), 7.13 (d, J= 1.8 Hz, lH), 7.76.(d, J= 9.0Hz, lH), 7.92 
(d~ J= 9.0 Hz, 2H). IR (cm"1

): 169~. 1594, 1403, 1318, 
1250, 1149, 856, 770. 

86 3-iso- mp: 83-84 °C. NMR: o 1.19 {s, 3H), 1.21 (s, 3H), 1.58 (s, 
Pr 6H), 2.88 (m, IH), 3.06 (s, 3H), 7.~0 (m, 2H), 7.21 (m, lH), 

7.31 (t, J= 7.8Hz, lH), 7.76 (d, J= 9~"0 Hz, 2H), 7.92 (d, J 
~ 8".7 Hz, 2H). IR (cm"1

): 1697, 1618, i384, 1318, 1149, 
957,770. 

87 3-CF3, mp: 168 °C. NMR: o 1.61 {s, 6H), 3.07 (s, 3H), 7.76 {s, 2H), 
5-CF3 7.80 (d, J= 8.4 Hz, 2H), 7.84 (s, lH),:8.00 {d, J= 8.4 Hz, 

2H). IR (cm"1
): 1701, 1593, 1405, 1321, 1250, 770. 

88 4-SEt mp: 103-105 °C. NMR: o 1.33-1.38 (t, J= 7.2 Hz, 3H), 1.57 
(s, 6H), 2.94-3.02 (q, J= 7.5 Hz, 2H), 3.08 (s, 3H), 7.18-
7.21 (m, 2H), 7.29-7.32 {m, 2H), 7.84-7.87 (m, 2H), 7.92-
7.95 (m, 2H). IR (cm"1

): 1695, 1588, 1384, 1318, 1149, 770. 
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89 3,4,5- mp: 90-100 °C. NMR: o l.58 (s, 6H), 3.06 (s, 3H), 3.76 (s, 
tri- 6H), 3.88 (s, 3H), 7.88-7.97 (m, 4H), ~.04-8.06 (m, 2H). IR 

OMe .{cmt1
): 1693, 1584, 1391, 1321, ll'.2,958. 

90 5-iso- mp: 128-129 °C. NMR: o 1.22 (m, 6H), 1.58 (s, 6H), 3.03 
Pr, (s, 3H), 3.51(s,3H), 6.82-6.85 (m, IH), 7.08 (m. lH), 7.19-

2-0Me 7.23 (m, lH), 7.80-7.83 (m, 2H), 7.87-7.90 (m, 2H). IR (cm· 
1
): 2960, 1700, 1502, 1318, 1149, 771. 

91 3- mp: 75-80 °C. NMR: o 1.60 (s, 6H), 3.08 (s, 3H), 7.55-7.58 
CHO (m, 2H), 7.80-7.84 (m, 4H), 7.93-7.96 (m. 2H), 10.01 (s, 

lH). IR (cm'1): 2929, 1696, 1621, 1589, 1403, 1149, 771. 
92 2- mp: 70-80 °C. NMR: o 1.63 (s, 6H), 3.04 (s, 3H), 7.61-7.62 

CHO (m, 2H), 7.71-7.74 (m, 2H), 7.88-7.91(m,2H), 8.03-8.04 
(m. 2H), 9.94 (s, lH). IR (cm"1

): 1696, 1592, 1405, 1316. 
1150, 960, 772. 

93 2-CF3 mp: 61-62 °C. NMR: B 1.59 (s, 6H), 3.03 (s. 3H), 7.29 
(m,lH), 7.57 (m, 2H), 7.68 (m, 2H), 7.82 (d. J= 8.7 Hz, 
2H), 7.87(d,J=8.7Hz,2H).IR(cm·1

): 1702, 1404, 1316, 
1128. 

94 5-F, mp: 159-160 °C. NMR: o 1.58 (s, 6H), 2.35 (s, 3H), 3.06 (s, 
2-CH3 3H), 6.96 (m, IH), 7.15 (m, 2H), 7.28 (m, IH), 7.82 (dd, J= 

8.4, 1.8 Hz, 2H), 7.91 (dd, J== 6.6, 1.8 Hz, 2H). IR (cm·1
): 

1701, 1594,1404, 1319, 1160. 
95 3-0Me mp: 151-152 °C. NMR: o 1.58 (s, 6H), 3.07 (s, 3H), 3.79 (s. 

3H), 6.83 (m, 2H), 6.90 (m, IH), 7.29 (m, IH), 7.85 (d, J= 
8.7 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H). IR (cm-1

): 1696, 1620, 
1385, 1318, 1261, 1148. 

96 4-n-Pr mp: 99-100 °C. NMR: o 0.96 (t, J = 7 .2 Hz. 3H), 1.59 (s, 
6H), 1.66 (q,J= 7.5 Hz, 2H), 2.61 (t, J= 7.8 Hz, 2H), 3.07 
(s, 3H), 7.19 (s,4H), 7.89 (dd, J= 8.7, 8.7 Hz, 4H). IR (cm· 
1
): 1698, 1594, 1382, 1318, 1244, 1149. 

97 4-n-Bu mp: 84-85 °C. NMR: o 0.83 (t,J= 7.5 Hz, 3H), 1.26 (m. 
4H). 1.58 (s, 6H), 2.61 (t, J= 7.5 Hz, 2H), 3.06 (s, 3H), 7.18 
(m, 4H), 7.87 (m, 4H). IR (cm"1

): 1698, 1594, 1382, 1318, 
1244, 1149. 

98 4~ NMR: o 1.55 (s, 6H), 2.98 (s, 6H), 3.07 (s, 3H), 6.72 (d,J= 
NMe2 = 8.7 J:Iz, 2H), 7.14 (d, J= 9.0 Hz, 2H), 7.91 (m, 4H). 

99 3- mp: 98 °C. NMR: o 1.59 (s, 6H), 3.07 (s, 3H), 6.63 (t, J = 
CHF2 56 Hz, lH), 7.26 (m, lH), 7.44 (m, 3H), 7.81 (m. 2H), 7.95 

(m, 2H). IR (cm-1
): 1699, 1622, 1403, 1318, 1150. 

100 4-Cl, mp: 153-154 °C. NMR: B 1.57 (s, 6H), 3.09 (s, 3H), 7.00 
3-F (m, lH), 7.13 (m, IH), 7.39 (t, J= 7.8 Hz, IH), 7.84 (m, 

2H), 7.97 (m, 2H). IR (cm-1
): 1699, 1622, 1403;1318, 1150. 

101 4-F, mp: 144-146 °C. NMR: S 1.58 (s, 6H), 2.11(s,3H), 3.06 (s, 
2-CH3 3H), 7.28 (m, IH), 7.36 (m, 2H), 7.73 (d, J= 9.0 Hz, 2H), 

7.82 (d,J= 8.7 Hz, 2H). 
102 4- mp: 132-133 °C. NMR: 8 1.58 (s, 6H), 3.07 (s, 3H), 5.39 (d, 

CH2F J= 47.7 Hz, 2H), 7.26 (m, 4H), 7.85 (m, 2H), 8.01 (m, 2H). 
IR (cm-1

): 1696, 1623, 1386, 1318, 1182, 1072 
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103 2-F, mp: 141-142 °C. NMR: o 1.59 (s, 6H), 3.08 (s, 3H), 7.03 
5-F (m, 3H), 7.83 (d, J= 8.7 Hz, 2H), 7.92 (d, J = 8.7 Hz, 2H). 

IR (cm-1
): 1696, 1212, 913. 

[Example 104) 

q,,p 
Me's OH 

5 2,2-Dimethyl-4-( 4-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

30 mg of 2,2-dimethyl-4-( 4-methoxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-

3(2H)-furanone (Example 3) in 30 ml dichloromethane was stirred with 0.1 ml boron 

tribromide (1.0 M solution in CH2Cl2) at room temperature for 4 hours. And then 10 ml 

10 aqueous sodium thiosulfate was added to the reaction mixture. The mixed solutjon was 

concentrated in vacuo and was extracted with 50 ml water and dichloromethane (50 ml 

x 3). The· organic layer was concentrated under reduced pressure and was purified by 

column chromatography (ethylacetate) to afford 25 mg of 2,2-dimethyl-4-(4-

hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone. mp: 150-152 °C. NMR: 

15 o 1.56 (s, 6H), 2.77 (s, lH), 3.07 (s, 3H), 6.81 (d, J= 8.7 Hz, 2H), 7.14 (d, J= 8.7 Hz, 

2H), 7.90 (m, 4H). IR (cm"1
): 3492, 2929, 1696, 1597, 1393, 1151, 914, 744. 

Compounds of Example 105 and Example 107 were prepared from the 

corresponding methoxy compounds by following procedures similar to the synthetic 

20 procedure of Example 104. 

25 
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[Example 105) - [Example 107] 

Example R Melting point & spectral data 

105 2-0H mp: 182-183 °C. NMR: o 1.62 (s, 6H), 3.08 (s, 3H), 6.75-
6.81 (m, lH), 6.87-6.91 (m, lH), 7.04-7.08 (m, lH), 7.47 (s, 
lH), 7.84-7.87 (m, 2H), 7.93-7.96 (m, 2H). IR (cm-1

): 3384, 
1695, 1590, 1406, 1317, 1145, 961, 757. 

106 2-0H, mp: 183-184 °C. NMR: B 1.61 (s, 6H), 3.08 (s, 3H), 3.80 (s, 
4-0Me 3H), 6.37 (dd,J= 8.7, 2.7 Hz, 2H), 6.60 (d, J= 3.0 Hz, lH), 

6.76(d,J=8.4Hz, 1H), 7.82(s, lH), 7.87(d,J=8.7Hz, 
2H), 7.95 (d, J= 9.0 Hz, 2H). IR (cm-1): 3371, 1697, 1591, 
1405, 1317, 1296,1140,961, 771. 

107 4-0H, mp: 230-231 °C. NMR: 6 1.57 (s, 6H), 3.08 (s, 3H), 6.90 
3-F (m, 1H),6.97(d,J=8.7Hz, lH), 7.07(dd,J=ll.4,J=4.8 

Hz, 2H), 7.85 (d,J= 8.7 Hz, 2H), 7.95 (d, J= 8.7 Hz, 2H). 

{Example 108) 

NHAc 

4-{3-(Acetylamino )phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2ll)-furanone 

To 20 mg of 4-(3-aminophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-

3(2R)-furanone (Example 66) in 10 ml dry dichloromethane, was added 0.3 ml acetic 

anhydride at 0 °C, and the solution was stirred at room temperature for an hour. Then 

the reaction mixture was concentrated in vacuo, and was extracted with water and 
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dichloromethane. The organic layer was concentrated in vacuo and was purified by 

column chromatography (hexane/ethylacetate = 2:1) to give 15 mg of 4-{3-N­

(acetylamino)phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone. mp: 

217-218 °C. NMR: B 1.55 (s, 6H), 2.11 (s, 3H), 3.05 (s, 3H), 6.96 (d, J= 7.5 Hz, lH), 

s 7.31 (d, J = 8.1 Hz, lH)~ 7.40 (s, lH), 7.49 (d, J = 8.1 Hz), 7.84 (d, J = 8.4 Hz, 2H), 

7.91 (d, J= 8.4 Hz, 2H). IR (cm-1
): 3341, 1690, 1424, 1316, 1149, 959, 770. 

JO 

[Example 109) 

q.,p 
Me ... s 

0,.,0 
"s' 

·Me 

2,2-Dimethyl-4,5-di{4-(methylsulfonyl)phenyl}-3(2H)-furanone 

50 mg of 2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(methylthio )".' 

phenyl}-3(21:1)-furanone (Example 72) in 10 ml dichloromethane and 4 ml methanol 

ts was stirred with 300 mg of OXONE at room temperature for 4 hours. The insoluble. 

material was filtered off and the filtrate was washed with aqueous sodium bicarbonate. 

The organic layer was then concentrated under reduced pressure and was purified by. 

column chromatography (ethylacetate) to give 45 mg of 2,2-dimethyl-4,5-di{4-

(methylsulfonyl)phenyl}-3(2H)-furanone. mp: 245-257 °C. NMR: 3 1.60 (s, 6H), 3.08 (s, 

20 3H), 3.10 (s, 3H), 7.50-7.53 (m, 2H), 7.79-7.82 (m, 2H), 7.94-8.00 (m, 4H). IR (cm-1
): 

2931, 1698, 1510, 1387, 1258, 1150,960,846, 770. 

25 
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{Example 110] 

2,2-Dimethyl-4-{4-(ethylsulfonyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

100 mg of 2,2-dimethyl-4-{ 4-( ethylthio )phenyl }-5-{ 4-(methylsulfonyl)­

phenyl }-3(2H)-furanone (Example 88) in 10 ml dichloromethane, 2 ml methanol was 

stirred with 400 mg of OXONE at room temperature for 12 hours. The insoluble 

1 o material was filtered off and the filtrate was washed with aqueous sodium bicarbonate. 

The organic layer was then concentrated under reduced pressure and was purified by 

column chromatography (ethylacetate) to give 70 mg of 2,2-dimethyl-4-{4-

( ethylsulfonyl)phenyl}-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone. mp: 198-203 °C. 

NMR: 5 1.29-1.34 (4 J= 7.2 Hz, 3H), 1.60 (s, 6H), 3.10 (s, 3H), 3.10-3.18 (q, J = 7.5 

15 Hz, 2H), 7.49-7.52 (m, 2H), 7.79-7.82 (m, 2H), 7.90-7.93 (m, 2H), 7.97-7.99 (m, 2H). 

20 

IR (cm"1
): 1697, 1619, 1384, 1315, 1150, 960, 770. 

(Example 1111 

OH 

2,2-Dimetbyl-4-{4-(1-hydroxyetbyl)phenyl}-5-{4-(methylsulf onyl)phenyl}-

3(2.H)-furanone 

A mixture of 4-{4-acetylphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-
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3(211)-furanone (150 mg, Example 10), sodium borohydride(35mg) and cerium(llI) 

chloride (20 mg) in 40 ml methanol was stirred at room temperature for 12 hours, which 

was followed by addition of water. Then the methanol was removed in vacuo. and the 

resulting aqueous solution was extracted with ethylacetate. The ethylacetate layer was 

s concentrated under reduced pressure and was· purified by column chromatography 

(hexane/ethylacetate = 1:1) to obtain 100 mg of 2,2-dimethyl-4-{4-(1-

hydroxyethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone. NMR: 5 1.51-

1.53 (d, J= 6.3 Hz, 3H), 1.58 (s, 6H), 3.07 (s, 3H), 4.90-4.97 (q, J= 6.3 Hz, lH), 7.25-

7.28 (m, 2H), 7.39-7.42 (m, 2H), 7.84-7.86 (m, 2H), 7.92-7.95 (m, 2H). IR (cm"1
): 3502, 

10 2977, 1696, 1594, 1317, 1149, 960, 771. 

IS 

Compounds of Example 112 - Example 124 were prepared according to 

procedures similar to the procedure employed for the synthesis of Example 15. 

[Example 112] - (Example 124] 

Exam.pie AR Melting point & spectral data 
112 2-Naphthyl mp: 174-175 °C. NMR: 5 1.62 (s, 6H), 3.06 (s, 3H), 

7.24-7.28 (m, IH), 7.49-7.52 (m, 2H), 7.81-7.92 (m, 
8H). IR (cm-1

): 1695, 1589, 1403, 1318, 1148, 957, 
770. 

113 2-Thienyl. NMR: 5 1.58 (s, 6H), 3.09 (s, 3H), 7.05-7.07 (m, lH), 
7.11-7.13 (m, lH), 7.35-7.37 (m, IH), 7.97-7.98 (m, 
4H). 

114 2-(5- mp: 134-135 °C. NMR: 5 1.59 (s, 6H), 2.55 (s, 3H), 
Acetyl)- 3.12 {s, 3H), 7.21(d,J=3.6 Hz, lH), 7.62 (d, J= 3.9 
thienyl Hz, lH), 7.93 (m, 2H), 8.05 (m, 2H). IR (cm-1

): 2928, 
1703, 1658, 1450, 1316, 1274, 1150, 771. 

115 4-Pyridyl NMR: o 1.60 (s, 6H), 3.10 (s, 3H), 7.76 (m, IH), 7.82 
(m, 2H), 7.80 {m, 3H), 8.63 (m, 2H). 
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116 3-(6- mp: 63-64 °C. NMR: a 1.58 (s, 6H), 3.08 (s, 3H), 3.95 
Methoxy- (s, 3H), 6.78 (d, J = 8.7 Hz. IH), 7.52 (m, lH), 7.84 
·pyridyl) (m, 2H), 7.95 (m, 2H), 8.05 (Jll, lH). IR (cn11

): 1697, 
· 1591, 12ss, uso, 1023, 111, 5·52. 

117 4-(1-N- mp: 143-145 °C. NMR: a 1.45 (m, 6H), 1.52 (s, 6H), 
isopropyl- 3.10 (s, 3H), 4.32 {m. lH), 7.11 (s, IH), 7.16 (s, IH), 
pyrazolyl) 8.05 (m, 4H). IR (cn11

): 2981, 2931, 1698, 1561, 
. . -· . 1409, 1315,1152,967, 775,552. 

118 . 3-(6- mp: 100 °C. NMR: () 1.59 (s, 6II), 2.59 (s, 3H), 3.08 
Methyl- (s, 3H), 7.21 (d, J = 8.1 Hz, lH), 7.59 (m, lH), 7.82 

. pyridyl) {m, 2H), 7.95 (m, 2ID, 8.34 (d, J= 2.1 Hz, lH). 
119 2-(5- mp: 198-199 °C. NMR: a 1.63 (s, 6H), 2.62 (s, 3H), 

Formyl-4- 3.07 (s, 3H), 7.82 (m, 2H), 7.99 (m, 2H), 8.18 (m, 
' ·methyl- lH}, 10.05 (s, lH). lR (cm"1

): 2928, 1704, 1658, 1618, 
.. tbienyl) 1316, 1215, 1150, 771. 

120 2-{5-(2- mp: 118-120 °C. NMR: o 1.48 (m, 2H), 1.57 (s, 6H), 
[1,3]- 3.11 (s, 3H), 4.02 (m, 2H), 4.28 (m, 2H}, 5.71 (s, lH), 

Dioxalonyl)- 7.08 (m, 2H), 7.98 (s, 4H). IR (cm"1
): 2977, 2927, 

tlµenyl} 2857, 1702,1378, 1317, 1149, 1094, 766. 
·121 2-(5- mp: 168-170 °C. NMR: o 1.60 (s, 6H}, 3.15 (s, 3H), 

Formyl- 7.31 (d, J= 3.9 Hz, IH), 7.70 (d, J= 3.9 Hz, lH), 7.97 
thienyl) (m, 2H), 8.07 (m, 2H), 9.89 (s, lH). IR (cm'1): 2980, 

2928, 1703,1683, 1589, 1453, 1316, 1226, 1150. 
122 2-(5- mp: 141-142 °C. NMR: o 1.57 (s, 6H), 2.48 (s, 3H), 

Methyl- 3.11(s,3H), 6.70 (d, J= 2.7 Hz, lH), 6.91 (d, J= 3.6 
.. thienyl) Hz, IH), 7.81 {s, 4H). IR (cm"1

): 2926, 1702, 1317, 
~ ~ .~ . 1141, 770. 

.123 2-(5- NMR: ~ 1.58 {s, 6H), 2.31 (s, 3H), 3.11 (s, 3H), 7.08 
Formyl- (d, J= 3.6 Hz, lH), 7.26 (d, J= 3.6 Hz 2H), 7.08 {s, 
furanyl) 4H). IR(cm·1): 1733, 1709, 1696, 1407, 1317, 1169. 

124 2-(5-Bromo- NMR: ~ 1.57 (s, 6H), 3.11 (s, 3H), 6.88 (d, J= 3.6 Hz, 
•. thienyl) lH), 7.00(d,J=3.6Hz, lH), 7.97(m,4H). '· 

Compounds of Example 125 - Example 159 were prepared by procedures 

similar to the synthetic procedure in Step 4 of Example 22. 

(Example 12S] - [Example 159] 
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Example R .. ' Melting point & spec~al data ... 

125 3-F, nip: 204-205 °c. NMR: c5 1.57 (s, 6H):_4.96 (br s, 2H), 6.78 (m 
5-F l~), 6.82 (m, 2H), 7.78 (d, J= 8.7 Hi;2H), 7.96 {d, J= 8.7 Hz, 

2H). IR (cm"1
): 3267, 1686, 1218, 116Q~ 

126 3-CI mp: 194-195 °C. NMR: 8 1.57 (s, 6H),'~.89 (br s, 2H), 7.14 (m, 
lij), 7.31 (m, 3H), 7.78 (d, J = 9.p H;~, 2H), 7.93 (d, J = 8.4 
Hz, 2H). IR (cm-1

): 3249, 1689, 1614, 1'344, 1161. 
127 3-Cl, mp: ·208-209 °C. NMR: B 1.57 (s, 6ij), 4.91 (br s, 2H), 7.09 

4-Cl (dd, J= 8.4, 1.8 Hz, lH), 7.43 (d, J= 5.il Hz, lH), 7.45 (s, IH), 
7.78 (d, J = 8.4 Hz, 2H), 7.95 (d, J =' 8.7 Hz, 2H). IR (cm-1

): 

3339,.3265, 1687, 1616, 1342, 1162. 
128 3-CH3 Mp: 188-189 °C. NMR: 8 1.57 (s, 6H);:2.35 {s, 3H), 4.82 (br s, 

2H), 7.01 (m, lH), 7.15 (m, 2H), 7.25 (m, lH), 7.79 {d, J= 8.7 
Hz, 2H), 7.89 (d, J= 8.7 Hz, 2H). IR (cm"1

): 3363, 3266, 1686 
1345, 1159. 

129 3-F mp: 155-156 °C. NMR: 8 1.58 (s, 6H), 4.90 (br s, 2H), 7.04 (m, 
3H), 7.30 (m, lH), 7.78 (d, J = 8.4 Hz, 2H), 7.93 (d, J = 8.4 
Hz, 2H). IR (cm-1

): 3339, 3255, 1692, 1620, 1343, 1261, 1161. 
MS (F AB): 362 (m + 1 ), 

130 2'."F• mp: 175-176 °C. NMR: o 1.59 (s, 6H), 4.95 (br s, 2H), 6.86 (m, 
4-F lH), 6.98 (m, lH), 7.32 (m, lH), 7.76 (d, J= 9.0 Hz 2H), 7.94 

(d; J::;: 8.4 Hz~ 2H). IR (cm-1
): 3354, 3258, 1692, 1698, 1501, 

1342, 1268, 1160, 1098. 
131 3-Me, mp: 175 °C. NMR: S 1.56 (s, 6H), 2.24 (s, 3H), 2.28 (s, 3H), 

4-Me s.09 (br s, 2H), 6.94 (d, J = 7.8 Hz, ta), 7.07 (d, J = 7.5 Hz, 
lH), 7,79 {d, J= 8.4 Hz, 2H), 7.86 (d, J= 8.7 Hz, 2H). IR (cm· 
1
): 3349, 3258, 1689, 1620, 1550, 1345; 1160, 728. 

132 2- mp: 177 °C. NMR: c5 1.56 (s, 6H), 3.52 (s, 3H), 3.85 (s, 3H), 
OMe, 4.87 (br s, 2H), 6.49 (s, lH), 6.58 (dd~ J = 2.4, 2.4 Hz, lH), 

4-0Me 7.14 (d, J= 8.4 Hz, lH), 7.78 (d, J= 8~7 Hz, 2H), 7.88 (d, J= 
8.7 Hz, 2H). IR (cm-1

): 3346, 3253, 1688, 1592, 1161, 897, 
159. MS (FAB): 380 (m + 1). 

133 H mp: 180-182 °C. NMR: S 1.58 (s, 6H), 4.91 (br s, 2H), 7.30 (m, 
SH), 7.78 (d, J= 8.1Hz,2H), 7.89 (d,J= 8.4 Hz, 2H). IR (cm· 
1
): 3375, 3245, 1697, 1617, 1559, 1395, 1241, 1161, 899, 752. 

134 3-Cl, mp: 178 °C. NMR: o 1.57 (s, 6H), 4.88 (br s, 2H), 7.14 (m, 
4-F 2H), 7.39 (m, lH), 7.78 (d, J = 9.0 Hz, 2H), 7.94 (d, J = 8.7 

Hz, 2H). IR (cm-1
): 3321, 3135, 1657, 1543, 1256, 1162, 912, 

802. 
135 3-0Me mp: 259-260 °C. NMR: S 1.57 (s, 6H), 3. 78 (s, 3H), 4.90 (hr s, 

2H), 6.86 (m, 4H), 7.79 (m, 2H), 7.89 (m, 2H). IR (cm·'): 
3385, 3245, 1695, 1547, 1321, 1164, 900, 679. 

136 4- mp: 219-220 °C. NMR; B 1.55 (s, 6H), 2.62 (s, 3H), 5.00 (hrs, 
Acetyl 2H), 7.26 {d, J= 8.1Hz,2H), 7.75 (d, J= 8.7 Hz, 2H), 7.78 (d, 

J.,,,; 8.7 Hz, 2H), 7.95 {d, J = 8.7 Hz, 2H). IR (cm·1
): 3367, 

3261, 1684, 1164, 913. MS (FAB): 386.(m + 1). 
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137 2-Me flf~rJ.85-186 °c. NMR: o 1.58 (s,"1:grt), 2.11 (s, 3H), 4.99 (br s, 
ZH), 7.21 (m, lH), 7.29 (m, lH), 7.30. {m, 2H}, 7.67 {m, 2H), 
7.83 (m, 2H). IR(cm·1): 3323, 1682, 1346, 1163, 912. 

138 3-F, mp: 210-211 °C. NMR: c5 1.58 (s, 6H), 5.06 (br s, 2H), 6.81 {m, 
4-F lH}, 7.18 {m, 2H), 7.78 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 8.4 

Hz, 2H). IR (cm"1
): 3267, 1691, 1608, 1335, 1219, 1160. 

MS (F AB): 380 (m + 1 ). 
139 4-CH3 mp: 163-164 °C. NMR: o 1.57 (s, 6H), 2.37 (s, 3H}, 4.85 (br, 

2H), 7.18 (m, 4H), 7.79 (d, J = 8.9 Hz, 2H), 7.90 (d, J = 9.0 
Hz, 2H). IR (cm-1

): 3237, 1682, 1390, 1341, 1161. MS (FAB): 
358 (m +I). 

140 4-Cl mp: 230-231 °C. NMR: <> 1.57 (s, 6H), 4.94 (br s, 2H), 7.23 (d, 
J= 8.7 Hz, 2H), 7.36 (d, J= 8.4 Hz, 2H), 7.78 (d, J= 8.4 Hz, 
2H), 7.93 {d, J = 8.7 Hz, 2H). IR (cm-1

): 3333, 1685, 1387, 
1342, 1219, 1161. 

141 4-SMe mp: 96-97 °C. NMR: c5 1.57 (s, 6H), 2.50 (s, 3H), 4.91 (br s, 
2H), 7.23 (m, 4H), 7.81 (m, 2H), 7.91 (m, 2H). IR {cm·1

): 

3374, 3228, 1683, 1339, 1161, 1094, 902, 805. MS (FAB): 390 
(m+ 1). 

142 3-F, mp: 205 °C. NMR: o 1.59 (s, 6H), 5.20 (br s. 2H), 7.16 (m, 
4-Ph 2H), 7.46 (m, SH), 7.86 (d, J = 8.7 Hz, 2H), 7.97 (d, J = 8.7 

Hz, 2H). IR (cm-1
): 3324, 3251, 1692, 1611, 1402, 1338, 1161, 

854, 728. 
143 3-Br mp: 101-102 °C. NMR; 6 1.58 (s, 6H), 4.87 (br s, 2H), 7.57 

(m, 4H), 7.84 (d, J= 8.4 Hz, 2H), 7.94 (d, J = 8.4 Hz, 2H). IR 
(cm-1

): 3332, 3241, 1693, 1615, 1404, 1161, 912, 726. 
144 5-iso- mp: 213 °C. NMR; 6 1.23 (d, J = 6.9 Hz, 6H), 1.57 (s, 6H}, 

Pr, 2.87 (m, lH), 3 .52 {s, 3H), 4.85 (br s, 2H), 6.84 ( d, J = 6.9 Hz, 
2-0Me lH), 7.07(s, lH), 7.22(d,J=2.l Hz, lH), 7.76(d,J=8.7Hz, 

2H), 7.87 (d, J = 8.7 Hz, 2H). IR (cm"1
): 3328, 3257, 1640, 

1530, 1200, 1163, 1029, 746. 
145 3-iso- mp: 133 °C. NMR: 8 1.21 (d. J = 6.9 Hz, 6H), 1.57 (s, 6H). 

Pr 2.87 (m, lH), 4.91 (hr s, 2H), 7.22 (m, 4H), 7.80 (d, J = 8.7 
Hz, 2H), 7.90 (d, J= 8.1Hz,2H). IR (cm-1): 3370, 3258, 1611, 
1247, 1161, 918, 801, 605. MS (FAB): 386 (m +I). 

146 4-SEt mp: 185 °C. NMR: 8 1.35 (t, J = 7.5 Hz, 3H), 1.57 (s, 6H), 
2.97 (m, 2H), 5.01 (br s, 2H), 7.22 (m, 4H}, 7.80 (d, J = 8.7 
Hz, 2H), 7.91 (d, J= 8.7 Hz, 2H). IR (cm·'): 3354, 3257, 2927, 
1695, 1682, 1587, 1343, 1161,902. 

147 2-0Me mp: 137 °C. NMR: 8 1.57 (s, 6H), 3.54 {s, 3H), 5.08 (br s, 2H), 
6.92 (d, J= 8.4 Hz, lH), 7.02 (t, J= 8.7 Hz, lH), 7.22 (d, J= 
8.7 Hz, lH}, 7j5 (t, J= 1.5 Hz, IH), 7.74 (d, J= 8.7 Hz, 2H), 
7.86 (d, J = 8.7 Hz, 2H). IR {cm"1

): 3335, 3252, 2929, 1685, 
1588, 1404, 1161,902,845. 

TliisSh~~ 1;1as Been Replaced 

\81111 
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148 4-n-Bu mp: 107-108 °C. NMR: o 0.94 (t, J = 7.5 Hz, 3H), 1.37 (m, 
2H), 1.56 (s, 6H), 1.63 (m, 2H), 2.62 {t, J = 7.5 Hz, 2H), 4.94 
(br s, 2H), 7.18 (s, 4H), 7.80 (d, J = 8.4 Hz, 2H), 7.89 (d, J = 
8.4 Hz, 2H). IR (cm-1

): 3341, 3241, 2929, 1682, 1593, 1342, 
1160. 

149 3-Cl, mp: 209-210 °C. NMR; o 1.57 {s, 6H)~ 4.90 (hrs, 2H), 7.19 (d, 
5-Cl J= 1.8 Hz, 2H), 7.34 (t, J= 1.8 Hz, lH), 7.78 (d, J= 8.7 Hz, 

2H), 7.96 (d, J = 9.0 Hz, 2H). IR (cm"1
): 3352. 3266, 1698, 

1558,1457, 1165,899,807. 
150 3,4,5- mp: 171-172 °C. NMR: o 1.57 (s, 6H), 3.77 (s, 6H), 3.87 (s, 

tri- 3H), 4.88 (br s, 2H), 6.48 (s, 2H), 7.84 (d, J = 9.0 Hz, 2H), 
' . 

OMe 7.93 (d, J = 8.7 Hz, 2H). IR (cm-1
): 3341, 1686, 1586, 1344, 

1161. 
151 4-0H mp: 164-165 °C. NMR: o 1.51 (s, 6H), 5.13 (hrs, 2H), 6.06 (s, 

IH), 6.85 (m, 2H), 7.08 (m, 2H), 7.96 (m, 2H), 8.04 (m, 2H). 
IR (cm·'): 3352, 3266, 1698, 1558, 1457, 1165, 899, 807. 

152 4-F, mp: 168-170 °C. NMR: o 1.56 (s, 6H), 3.92 (s, 3H), 4.90 (br s, 
3-0Me 2H), 6.96 (m, 3H), 7.79 (m, 2H), 7.93 (m, 2H). IR (cm-1

): 

3352, 3245, 1697, 1519, 1271, 1024, 912, 729. 
153 4- mp: 180-181 °C. NMR: o l.55 (s, 6H), 2.26 (s, 6H), 3.74 (s, 

OMe, 3H), 4.91 (br s, 2H), 6.a1 (m, lH), 7.53 (m, lH), 7.83 (m, 2H), 
3-Me, 7.91 (m, 2H). IR (cm·1

): 3325, 1701, 1458, 1287, 1127. MS 
5-Me (FAB): 372(m+1) 

154 4-Et mp: 133-135 °C. NMR: o 1.25 (t,J= 7~8 Hz, 3H), 1.56 (s, 6H), 
2.67 (q, J = 7.8 Hz, 3H), 4.92 (hrs, 2H), 7.20 (m, 4H), 7.79 
(m, iH), 7.88 (m, 2H). IR (cm"1

): 3362, 3259, 2930, 1697, 
1594, 1389, 1343, 1161. 

155 2-F mp: 188-189 °C. NMR: o 1.58 (s, 6H), 5.07 (hr s, 2H), 1·;08 (m, 
lH), 7.21 (dt, J= 7.5, 0.9 Hz, lH), 7.35 (m, 2H), 7.75 (d, J= 
8.7 Hz, 2H), 8.01 (d, J = 8.7 Hz, 2H). IR (cm·1

): 3365, 3257. 
1685, 1525, 1339, 1165, 795,679. 

156 3-NH2 mp: 217-218 °C. NMR: o 1.59 (s, 6H), 5.00 (br s, 2H), 6.90 (m, 
lH), 7.05 (m, 3H), · 7.76 (m, 2H), 7.93 {m, 2H). IR (cm·'): 
3311, 3222, 1695, 1489, 1422, 1344, 1161. 

157 2-F, mp: 182-183 °C. NMR: o 1.56 (s, 6H), 5.14 (hrs, 2H), 7.43 {m, 
5-F 2H), 7.70 (m, lH), 7.81 {m, 2H), 7.87 {m, 2H). IR (cm·1

): 

3362,3259,2965, 1697, 1559, 1387, 1162. 
158 3-N02 mp: 233-234 °C. NMR: a 1.61 (s, 6H), 5.09 {hrs, 2H), 7.56 (m, 

lH), 7.63 (m, lH), 7.76 (d, J = 8.7 H:z, 2H), 7.95 (d, J = 8.7 
Hz, 2H), 8.17 (m, 2H). IR (cm"1

}: 3365, 3255, 1690, 1594, 
1529, 1348, 1161. 

159 5-F, mp: 186-187 °C. NMR: o 1.58 (s, 6H), 2.35 (s, 3H), 5.04 (hrs, 
2-Me 2H). 6.97 (m, lH), 7.13 (m, 2H), 7.77 (d,J= 8.7 Hz, 2H), 7.90 

(d, J = 8.7 Hz, 2H). IR (cm"1
): 3386, 3237. 1691, 1406, 1219, 

1160. 

Compounds of Example 160 - Example 165 were prepared by procedures 
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similar to the synthetic procedure of Example 28. 
J. . .; :_ -•-ti 

[Example 160)- (Example 16S] 

5 

Example AR Melting point & spectral data 

160 2-Furanyl mp: 156-157 °C. NMR: o 1.56 (s, 6H). 4.90 (br s, 2H), 
6.51 (m, lH), 6.87 (m, lH), 7.37 (m, lH), 7.93 (m, 
2H), 8.01 (d, J = 9.0 Hz, 2H). IR (cm·1): 3365, 3257, 
1685, 1525, 1339, 1165, 795, 729. 

161 3-Thienyl mp: 155-156 °C. NMR: o 1.56 (s, 6H), 4.94 (br s, 2H), 
6.93 (m, lH), 7.32 (m, lH), 7.51 (m, lH), 7.86 (II4 
2H), 7.96 (m, 2H). IR (cm"1

): 3353, 3254, 3105, 1695, 
1616, 1343, 1158, 912, 729. 

162 2-Naphthyl mp: 178-180 °C. NMR: o 1.62 (s, 6H), 4.85 (br s, 2H), 
7.26 (m, 2H), 7.50 {m, 2H), 7.83 {m, 3H), 7.85 (m, 
4H). IR (cni1

): 3345, 3252, 1674, 1558, 1160, 801, 
743, 679. MS (FAB}: 393 (m + 1) 

163 1-Naphtbyl mp: 200-201 °C. NMR: o 1.66 (s, 3H), 1.70 (s, 3H), 
4.76 (br s, 2H), 7.38 (m, 2H), 7.52 (m, 3H), 7.62 (m, 
2H), 7.74 (m, 2H), 7.92 (m, 2H). IR (cm-1

): 3363, 
3278, 1683, 1615, 1558,1339, 1190,1095,912, 739. 

164 4-(1-N- NMR: o 1.53 (s, 6H), 3.92 (s, 3H), 5.12 (br s, 2H), 
Methyl- 7.36 (s, lH), 7.73 (s, lH), 7.98 (s, 4H). 

Dvrazolvl) 
165 3-Pyridyl mp: 205-206 °C. NMR: o 1.60 (s, 6H), 4.89 (br s, 2H), 

7.36 (m, lH), 7.72 (m, lH), 7.77 (d, J= 8.7 Hz, 2H), 
7.94 (d,J= 8.7 Hz, 2H), 8.46 (d,J= 1.2 Hz, lH), 8.57 
(dd, J= 3.3, 1.5 Hz, lH). 

10 
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(Example 166] 

Mes 

F 

2,2-Dimethyl-4-(3-tluorophenyl)-5-{4-(methylthio)~henyl}-3(2H)-furanone 

s Step 1: Preparation of 2-(3-tluor<iphen.yl)- l-{4-(methylthlo)pbenyl}-ethanone 

Mes 

To a stirred solution of 68 ml thioanisole in 600 ml dichloromethane at 0 °C, 
were added slowly in a s~es aluminum chloride (77.3 g) and (3-fluorophenyl)acetyl 

10 chloride (100 g). The reaction mixture was stirred for an hour, after which I L of 
aqueous HCl was added slowly to the reaction mixture. The quenched mixture was 
stirred for another hour,. which was followed by extraction with methylene chloride. 
The organic layer was washed with brine and then was dried over anhydrous 

magnesium sulfate. The magnesium sulfate was filtered off and the filtrate was 
15 concentrated in vacuo. the resulting residue was purified by recrystallization from · 

hexane/dichloromethane ·to yield 142.9 g of 2-(3-fluorophenyl)-l-{4-(methylthio)­

phenyl}-ethanone. mp: 94.5 - 95.5 °C. NMR: B 2.52 (s, 3H), 4.23 (s, 2H), 6.95-7.05 (m, 
3H),7.25-7.30 (m, 3H), 7.92 {d, J= 8.7 Hz, 2H). 

20 Step 2: Preparation of 2,2-dimetbyl-4-(3-fluompbenyl)-5-{4-(methylthio)phenyl}-

3(2H)-fnranone 

To a stirred dolution of 2-(3-fluorophenyl)-1-{4-(methylthio)phenyl}-ethan-l­

one (100 g) in 1 L dry THF, was added portion-wise 26gof95 % sodium hydride at 0 

25 °C. The reaction solution was stirred at the same temperature for 1 hour. Then 69 g of a.­
bromo-isobutyryl cyanide diluted in 25 ml dry THF was added dropwise to the stirred 

solution at O °C. The re~ction mixture was stirred overnight while allowing to warm 
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gradually to room temperature. The solution was concentrated in vacuo, to which was 

added 50 ml water. The aqueous solution was extracted with ethylacetate (1 L). The 

organic layer was concentrated in vacuo and purified by column chromatography 

(hexane/ethylacetate = 6:1) to give 102 g of 2,2-dimethyl-4-(3-fluorophenyl)-5-{4-

5 (methylthio)phenyl}-3(2H)-furanone. mp: 106 °c. NMR: 8 1.55 (s, 6H), 2.50 (s, 3H), 

6.97-7.11(m,3H), 7.18 (d, J= 9.0 Hz, 2H), 7.26-7.36 (m. lH), 7.55 (d, J= 9.0 Hz, 2H). 

10 

Compounds of Example 167 - Example 173 were prepared by following 

procedures similar to the procedure used for the synthesis of Example 166. 

[Example 167] - [Example 173) 

Mes 

Example R Melting point & spectral data 

167 H mp: 109-110 °C NMR: a 1.55 (s, 6H), 2.49 (s, 3H), 7.16 (d, J= 
8.7 Hz, 2H), 7.27-7.55 {m, 5H), 7.56 (d, J = 8.7Hz, 2H). IR 
(cm-1

): 2979, 1693, 1612, 1388, 1237, 1170, 1094, 829, 750. 
168 3-Cl Oil. NMR: a 1.55 {s, 6H), 2.49 (s, 3H), 7.15-7.22 (m, 3H), 

7.27-7.31 (m, 2H), 7.33-7.36 (m, lH), 7.54 (d, J= 8.7 Hz, 2H). 
169 3-CF3 NMR: o 1.56 (s, 6H), 2.49 (s, 3H), 7.18 (d, J= 9.0Hz, 2H), 

7.51-7.62 (m, 6H). 
170 4-N02 NMR: o 1.57(s,6H),2.51(s,3H),7.21 {d,J=8.7Hz,2H), 

7.53 {d, J=8.7 Hz, 2H), 7.54 {d, J= 9.0 Hz, 2H), 8.21 (d, J= 
8.7 Hz,2H). 

171 4-0Me mp: 119-117 °C. NMR: 3 1.54 (s, 6H), 2.49 {s, 3H), 3.83 (s, 
3H). 6.91 (d, J= 9.0 Hz, 2H), 7.16 {d, J= 8.7 Hz, 2H), 7.23 (d, 
J= 9.0 Hz, 2H), 7.53 (d, J= 8.1Hz,2H). 

172 2-F, mp: 90.5-91 °C. NMR: a 1.56 {s, 6H), 2.49 (s, 3H), 7.01-7.06 
5-F (m, 3H), 7.17 (d, J= 8.7 Hz, 2H), 7.53 (d, J= 8.4 Hz, 2H}. 

173 3-F, mp: 122-123 °C. NMR: 8 1.55 (s, 6H), 2.51(s,3H), 6.71-6.78 
5-F (m, lH), 6.84-6.92 (m, 2H), 7.21 (d, J= 8.7 Hz, 2H), 7.55 (d, 

J= 9.0 Hz, 2H). 
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[Example 174] 

2,2-Dimetbyl-S-{4-(methylthio)phenyl}-4-(2-thienyl)-3(2H)-furanone 

2,2-Dimethyl-5-{ 4-(methylthio )phenyl }-4-(2-thienyl)-3(2H)-furanone was 

prepared according to a procedure similar to the synthetic· procedure in Example 166. 

mp: 113-114 °C. NMR; o 1.55 (s, 6H), 2.51 (s, 3H), 7.05 (dd, J = 5.1, 3.9 Hz, lH), 

7.11 (dd, J= 3.6, 1.2 Hz, lH), 7.22 (d, J= 8.4 Hz, 2H), 7.33 (d, J= 5.1 Hz, lH), 7.68 (d, 

IO J= 9.0 Hz, 2H). 

[Example 175) 

,p 
Me-S F 

ts 2,2-Dimethyl-4-(tluorophenyl)-S-{4-{metbylsulfinyl)phenyl}-3(2H)-furanone 

Step 1: Preparation of 4-bromo-2.2-djmethyl-5-{4-(methylsulfinyl)phenyl}-3(2H)­

furanone 

/? -s 
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To a solution of 2,2-dimethyl-5-{ 4-(methylsulfinyl)phenyl }-3(2/f)-furanone 

(135 mg) in 25ml ofCCl4j were added lml acetic acid and 0.1 ml bromine. The reaction 

mixture was stirred at room temperature for 2.5 hr. Then the reaction was quenched by 

adding 1 Oml of saturated aqueous sodium thiosulfate. The volatile materials were 

5 removed in vacuo, which was followed by extraction with dichloromethane (50 ml x 3). 

The organic layer was dried over anhydrous magnesium sulfate and the magnesium 

sulfate was filtered off. The filtrate was concentrated in vacuo and the crude product 

was purified by column chromatography (hexane/ ethylacetate = 1: 1) to give 68 mg of 

4-bromo-2,2-dimethyl-5-{4-(methylsulfmyl)phenyl}-3(2H}-furanone. mp: 117-118 °C. 

10 NMR: o 1.55 (s, 6H), 2.79 (s, 3H), 7.81 (d, J= 8.2 Hz, 2H), 8.38 (d, J= 8.2 Hz, 2H). IR 

{cm-1): 1706, 1601, 1555, 1191, 1052. 

15 

Step 2: Preparation of 2,2-dimetbyl-4-(4-fluoropheny1)-5-{4-(methylsulfinyl)phenyl}-

3(2H)-furanone 

To 53 mg of 4-bromo-2,2-dimethyl-5-{4-(methylsul:finyl)phenyl}-3(2H)­

furanone in 30 ml of benzene, were added 25 mg of Pd(Ph3) 4, 25.4 mg of {4-

fluorobenzene)boronic acid and 0.22ml of2 M aqueous sodium carbonate. The reaction 

mixture was stirred at 80 - 90 °C for 12 hours. Then the reaction mixture was 

20 concentrated under reduced pressure. The resulting residue was extracted with CH2Cl2 

and brine and the organic layer was dried over anhydrous MgS04• The organic layer 

was evaporated off in vacuo and the crude product was purified by column 

chromatography (hexane/ethylacetate) to yield 15 mg of 2,2-dimethyl-4-(4-

fluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3{2H)-furanone. mp: 134-136 °C. NMR: o 
2s 1.57 (s, 6H), 2.75 (s, 3H), 7.08 (m, 2H) 7.27 (m, 2H), 7.65 (d, J= 8.2 Hz, 2H), 7.80 (d, 

J= 8.2 Hz, 2H). IR (cm-1
): 2925, 2854, 1695, 1618, 1590, 1237, 1051, 758. 

30 
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(Example 176) 

0 
''· Me-S 

F 

2,2-dimethyl-4-(3-fluorophenyl)-5-{4-(methylsulfinyl)pltenyl}-3(2.H)-furanone 

To a stirred solution of 2,2-dimethyl-4-(3-fluorophenyl)-5-{4-

(methylthio)phenyl}-3(2/l)-furanone (2.0 g, Example 166) in 50 ml dichloromethane, 

was added 1.5 g of m-chloroperoxybenzoic acid at 0 °C. The reaction solution was 

stirred at the same temperature for one and half hours, after which 30 ml 5 % aqueous 

10 sodium bicarbonate was added and the solution was stirred for another 10 minutes. 

Th~n the reaction mixture was concentrated in vacuo, and the resulting .residue was 

extracted with 50 ml water and dichloromethane (30 ml x 3). The organic layer was 

concentrated in vacuo and was purified by column chromatography 

(hexane/ethylacetate = l :1) to give 1.3 g of 2,2-dimethyl-4-(3-fluorophenyl)-5-{4-

IS (methylsulfmyl)phenyl}-3(2H)-furanone. mp: 143-144 °C. NMR: a 1.58 (s. 6H), 2.76(s, 

3H), 7.26-7.08 (m, 3H), 7.30-7.38 (m, lH), 7.65 (d, J= 8.2 Hz, 2H), 7.80 (d, J= 8.2 Hz, 

2H). 

(Example 177) 

F 

20 

4-(3,5-Difluorophenyl)-2,2-dimethyl-S-{4-(methylsulfinyl)phenyl}-3(2H)-furanone 
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4-(3,S-Difluorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfinyl)phenyl }-3(2H)­

furanone was prepared by following a procedure similar to the synthetic procedure in 

Example 176. mp: 133-134 °C. NMR: o 1.57 (s, 6H), 2.77 (s, 3H), 6.75-6.87 (m, 3H}, 

s 7.69(d,J=8.2Hz,2H), 7.80(d,J=8.2Hz,2H). 

[Example 178} 

Cl 

10 4-(3-Chloro-4-tluorophenyl)- 2,2-dimethyl-5-{4-(metbylsulfonyl)phenyl}-3(2H)-

furan-3-thione 

90 mg of 4-(3-chloro-4-fluorophenyl)~2,2-dimethyl-5-{ 4-(methylsulfonyl)­

phenyl }-3(211)-furanone (Example 2) in 30 ml toluene was stirred at reflux for 12 hours 

15 in the presence of 60 mg of Lawesson's reagent. Then the solvent was removed in vacuo 

and the resulting residue was extracted with 50 ml water and ethylacetate (50 ml x 3). 

The organic layer was concentrated under reduced pressure and was purified by column 

chromatography (hexane/ethylacetate = 4:1) to give 30 mg of 4-(3-chloro-4-fluoro­

phenyl)- 2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furan-3-thione as a solid. 

20 mp: 165-166 °C. NMR: o 1.71 (s, 6H), 3.07 (s, 3H), 7.12 (m, lH), 7.21 (d, lH), 7.36 (dd, 

lH), 7.81 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 8.4 Hz, 2H). IR (cm-1
): 1580, 1553, 1502, 

1319, 1261, 1154,957,760. 

Compounds of Example 179 - Example 181 were prepared according to 

25 procedures similar to the synthetic procedure in Example 178. 

30 
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[Example 179] - [Example 181] 

Example R Melting point & spectral data 

179 4-F NMR: o 1.69 (s, 6H), 3.12 (s, 3H), 7.23 (m, 2H), 7.48 (m, lH), 
7.36 (dd, J= 8.4, 2.4 Hz, IH), 8.11 (d, J= 8.1Hz,2H), 8.48 (d, 
J= 8.4 Hz, 2H). 

180 3-F mp: 106-107 °C. NMR: o 1.70 (s, 6H), 3.07 (s, 3H), 7.01 (m, 
2H), 7.12 (m, lH), 7.40 (m, lH), 7.79 (cl, J= 8.1 Hz, 2H), 7.92 
(d, J= 8.1 Hz, 2H). IR (cm-1

); 1616, 1584, 1397, 1319, 1255, 
1154, 957. 

181 3-F, mp: 126-127 °C. NMR: o 1.72 (s, 6H), 3.08 (s, 3H), 6.84 (m, 
5-F 3H), 7.80 (d, J= 8.7 Hz, 2H), 7.95 (d, J= 8.7 Hz, 2H). IR (cm· 

1
); 1624, 1593, 1391, 1323, 1284, 1120, 988. 

(Example 182) 

F 

5-[{4-{(Acetylamino)sulfonyl}phenyl)-2,2-dimethyl-4-(3-tluorophenyl)-3(2H)­

furanone 

10 360 mg of 5~{4~(aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-

3(2H)-furanone (Example 129) in 30 ml dichloromethane was reacted with 0.8 ml 

acetic anhydride in the presence of 0.5 ml triethylamine and 50 mg of 4-(N,N­

dimethylamino )pyridine at room temperature for 12 hours. The reaction mixture was 

concentrated in vacuo, which was followed by extraction with 30 ml water and 

JS dichloromethane (30 ml x 3). The organic layer was concentrated under reduced 
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pressure and then was purified by column chromatography (hexane/ethylacetate 2: 1) to 

afford 397 mg of 5-[4-{ (acetylamino )sulfonyl}phenyl]-2,2-dimethyl-4-(3-fluoro­

phenyl)-3(2H)-furanone as a solid. mp: 178-179 °C. NMR: o 1.57 (s, 6H), 2.08 (s, 3H), 

7.05 (m, 3H), 7.34 (m, lH), 7.82 (d, J= 8.4 Hz, 2H), 8.05 (d, J= 8.4 Hz, 2H), 8.20 (br s, 

s IH). IR (cm-1
): 3198, 3238, 1698, 1431, 1261, ll59. 

[Example 183) 

F 

IO 5-(4-{(n-Butyrylamino)sulfonyl}phenyl]-2,2-dimethyl-4-(3-tluo.rophenyl)-3(2H)-

furanone 

360 mg of 5-{ 4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-

3(2H)-furanone (Example 129) in 30 ml dichloromethane was reacted with 0.8 ml 

15 butyric anhydride in the presence of 0.5 ml triethylamine and 50 mg of 4-(N,N­

dimethylamino)pyridine at room temperature for 12 hours. The reaction mixture was 

concentrated in vacuo, which was followed by extraction with 30 ml water and 

dichloromethane (30 ml x 3). The organic layer was concentrated under reduced 

pressure and then was purified by column chromatography (hexane/ethylacetate 2:1) to 

20 afford 363 mg of 5-[4-{(n-butyrylamino)sulfonyl}phenyl]-2,2-dimethyl-4-(3-

fluorophenyl)-3{2H)-furanone as a solid. mp: 188-189 °C. NMR: o 0.89 (t, J= 1.5 Hz, 

3H), 1.58 (s, 6H), 1.60 (m, 2H), 2.24 (t, J = 7.5 Hz, 2H), 7.05 (m, 3H), 7.34 (m, lH), 

7.82 (d, J= 8.4 Hz, 2H), 8.06 (d, J= 8.4 Hz, 2H), 8.19 (br s, IH). IR (cm-1
): 3195, 3140, 

1698, 1435, 1350, 1190. 

25 
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[Example 184] 

F 

2,2-Dimethyl-S-{4-(N-methylaminosulfonyl)phenyl}-4-(3-fluorophenyl)-3(2H)­

furanone 

500 mg of 2,2-dimethyl-5-{ 4-(methylsulfinyl)phenyl }-4-(3-fluorophenyl)-

3(2/:l)-furanone (Example 166) was stirred in 15 ml trifluroacetic anhydride for an hour 

at 0 °C and then the solvent was removed in vacuo. The resulting residue was dissolved 

10 in 10 ml 1:1 methanol/triethylamine and was stirred at 0 °C for an hour. The solution 

was concentrated under reduced pressure. Then the resulting residue was stirred in 15 

ml dichloromethane, to which was added 5 ml acetic acid saturated with chlorine. After 

the solution was stirred for 30 minutes at 0 °C, the solvent and the unreacted chlorine 

was. removed in vacuo. The resulting residue was dissolved in 5 ml toluene and the 

IS toluene was evaporated off in vacuo. The resulting residue•was dissolved in 20 ml THF. 

and reacted with l ml of 40 % aqueous methylamine for 2 hours at 0 °C. The reaction 

solution was concentrated in vacuo, which was followed by extraction with 30 ml water 

and dichloromethane (30 ml x 3). The organic layer was washed with brine and 

concentrated under reduce pressure. The resulting residue was purified by column 

20 chromatography (hexane/ethylacetate = 3 : 2) to give 155 mg of 2,2-dimethyl-5-{4-(N­

methylaminosulfonyl)phenyl}-4-(3-fluorophenyl)-3(2/:l)-furanone as a solid. mp: 176-

177 °C. NMR: <5 1.58 (s, 6H), 2.70 (d, J = 5.1 Hz, 3H), 4.35 (q, J = 5.4 Hz, lH), 7.04 

(m, 3H), 7.33 (m, lH), 7.89 (d, J = 8.7 Hz, 2H), 7.86 (d, J = 8.7 Hz, 2H). IR (cm·1
): 

3285,1696, 1402, 1388, 1261, 1160. 

25 
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[Example 185) 

F 

2,2-Dimethyl-5-{4-(N-ethylaminosulfonyl)phenyl}-4-(3-Duorophenyl)-3(2H)­

furanone 

By following the procedure in Example 184 except using 70 % aqueous 

ethylamine, the titled compound was obtained. mp: 113-114 °C. NMR: o 1.13 (t, J = 7.2 

Hz, 3H), 1.57 (s, 6H), 3.06 (m, 2H), 4.34 (t, J = 6.0 Hz, IH), 7.03 (m, 3H), 7.32 (m. 

10 IH), 7.78 (d, J = 8.7 Hz, 2H), 7.86 (d, J = 9.0 Hz, 2H). IR (cm·1
): 3271. 1694, 1619. 

1592, 1387, 1260, 1159. 

15 

Compounds of Example 186 - Example 218 were prepared by a procedure 

similar to the synthetic procedure in Step 6 of Example 31. 

[Example 186) - [Example 218) 

Example R Melting point & spectral data 

186 4-F mp: 111-114 °C. NMR: B 0.95 (t, J = 7.2 Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 3.08 (s, 3H), 7.09 {m, 2H), 7.24 (m, 2H), 7.84 (d, 
J = 8.1 Hz, 2H), 7.95 (d, J = 8.7 Hz, 2H). IR (cm"1

): 2972, 
1696, 1591, 1511, 1318, 1149,913, 745,551 

187 3-F mp: 107-108 °C. NMR: o 0.95 (t,J= 7.2 Hz, 3H), 1.55 (s, 3H), 
1.97 (m, 2H), 3.08 (s, 3H), 7.04 (m, 2H), 7.35 (m, 2H), 7.84 (d, 
J = 8.7 Hz, 2H), 7.96 (d, J = 8.4 Hz, 2H). IR (cm-1

): 2926, 
1698, 1403, 1319, 1149,961,850, 769,552 
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188 2-F mp: 108-109 °C. NMR: B 0.96 (t, J= 7.2 Hz, 3H), 1.56 (s, 3H), 
1.99 (m, 2H), 3.06 (s, 3H), 7.10 (m, lH), 7.28 (m, 3H), 7.83 (d, 
J = 8.4 Hz, 2H), 7.94 (d, J = 8.7 Hz, 2H). IR (cm-1

): 2975, 
2929, )699, 1595, 1404, 1319, 1150, 969, 766, 552. 

189 3-F, mp: 196-108 °C. NMR: B 0.94 (t, J= 7._S Hz, 3H), 1.54 (s, 3H), 
4-F 1.97 (m, 2H), 3.09 (s, 3H), 7.00 {m,JH), 7.16 (m, 2H), 7.83 (d, 

J = 8.4 Hz, 2H), 7.973(d, J = 8.4 Hz, 2H). IR (cm"1
): 2931, 

1698, 1597, 1518, 1277, 1160,959,868, 770,552. 
190 3-Cl, mp: 145-146 °C. NMR: B 0.95 (t, J= 7.:5 Hz, 3H), 1.54 (s, 3H), 

4-F L97 (in, 2H), 3.09 (s, 3H), 7.13 (m, 2H), 7.37 (m, lH), 7.84 (d, 
J = 8.7 Hz, 2H), 7.97 {d, J = 8.7 Hz~ 2H). IR (cm-1

): 2974, 
1696;1622, 1502, 1319, 1252, 1150, 9$6, 766, 726, 552. 

191 4-0Me mp: 130-133 °C. NMR: B 0.94 {t, J= 7.'s Hz, 3H), 1.55 (s, 3H), 
1.97 (m, 2H), 3.07 (s, 3H), 3.83 (s; 3H),- 6.93 (d, J = 9.0 Hz, 
2H), 7.19 (d, J = 8.7 Hz, 2H), 7.90 (ni, 4H). IR (cm-1

): 2929, 
1694, 1593, 1613, 1317, 1148, 913, 744, 552. 

192 4-Me ·mp: 48-49 °C. NMR: B 0.95 (t, J=-115 Hz, 3H}, 1.54 (s, 3H}, 
1.96 (In, 2H), 2.38 {s, 3H), 3.07 (s, 3H), 7.17 {m, 4H), 7.89 (m, 
4H). IR (cm-1

): 2974, 2927, 1696,· l6,24, 1514, 1402, 1318, 
1149,958, 769,552. 

193 3-Me mp: 48-49 °C. NMR: B 0.95 {t, J = 7.5, Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 2.35 (s, 3H), 3.07 (s, 3H)~ 7.00 (m, lH), 7.14 (m, 
2H), 7.26 {m, lH}, 7.85 {d, J = 8.7 Hz, 2H}, 7.92 {d, J = 8.4 
Hz, 2H). IR (cm-1

): 2974, 2928, 1696, 1621, 1403, 1319, 1149, 
957' 768, 552. 

. 194 3-CF3 mp: 45-46 °C. NMR: B 0.97 (t, J = 7.2 Hz, 3H), 1.56 (s. 3H), 
1.99 (m, 2H), 3.08 (s, 3H), 7.53 {m, 4H), 7.83 {d, J= 8.1 Hz, 
2H), 7.96 (d, J = 8.1 Hz, 2H). IR (cm-1): 2977, 2932, 1696, 
1625, 1594, 1404, 1326, 1232, 1151, 1091, 958, 912, 769, 701, 
552. 

195 3-Cl mp: 94-95 °C. NMR: B 0.95 (t, J = 7.5 Hz, 3H), 1.54 {s, 3H}, 
1.98 (m, 2H}, 3.08 (s, 3H), 7.13 {m, lH), 7.30 (m, 3H), 7.84 (d, 
J = 8.7 Hz, 2H), 7.96 {d, J = 8.7 Hz~ 2H). IR (cm"1

): 2975, 
2930, 1699, 1620, 1403, 1319, 1150, 958, 742, 552. 

196 3- mp: 135-136 °C. NMR: B 0.97 (t,J== 7;2Hz, 3H), 1.54 (s, 3H), 
Acetyl 1.98 {m, 2H), 2.58 {s, 3H), 3.07 (s, 3H), 7.48 (m, 3H), 7.82 (d, 

J = 8.7 Hz, 2H), 7;88 (m, lH}, 7.94 (d, J = 9.0 Hz, 2H). IR 
(cm-1

): 2927, 1694, 1590, 1318, 1149, 959, 801, 771, 552. 
197 3,4- mp: 160-163 °C. NMR: B 0.94 (t, J= 1.5 Hz, 3H), 1.53 (s, 3H), 

meth- 1.96 {m, 2H), 3.08 {s, 3H}, 6.00 (s, 2H), 6.73 (m, 2H}, 6.84 (m, 
ylene- lH}, 7.88 (d, J= 8.4 Hz, 2H),_7.95 (d, J= 8.4 Hz, 2H). 
dioxy IR (cm-1

): 2922, 2851, 1696, 1596; 1507, 1438, 1404, 1318, 
1243, 1149, 1035, 958, 769, 552. . 

198 4-Cl, mp: 168-170 °C. NMR: B 0.96 (t, J= 7.2 Hz, 3H), 1.56 (s, 3H), 
3-CF3 1.98 {In, 2H), 3.09 (s, 3H), 7.37 (m, lH), 7.51 (m, lH), 7.64 

(m, lH), 7.82 (d, J= 8.7 Hz, 2H), 7.99{d, J= 8.4 Hz, 2H). IR 
(cm"1):2929, 1697, 1624, 1592, 1317, 1149,913, 744,552. 
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199 4-Et mp: 45 °C. NMR: o 0.95 (t, J = 6.9 Hz, 3H), 126 (t, J = 7.8 

~_3H), 1.53 (s, 3H), 1.96 (q, J~A·3liz, 2H), 2.67 (q, J= 7.8 
iH), 3.07 (s, 3H), 7.15-2.26 t~.'4H), 7.85-7.94 {m, 4H). 

IR (cm-1
): 1693, 1594, 1319, 1149, 913, 745, 552. 

200 3-0Me NMR: o 0.95 (t, J = 7.5 Hz, 3H), 1.54 (s, 3H), 1.98 (m, 2H), 
3.07 (s, 3H), 3.78 (s, 3H), 6.85 (m, 3H), 7.28 (m, lH), 7.86 (d, 
J = 8.7 Hz, 2H), 7.93 (d, J = 8.4 Hz. 2H). IR (cm"1

): 2931, 
2838, 1696, 1621, 1403, 1318, 1149, 1036, 957, 769, 552. 

201 3-iso- NMR: o 0.96 (t, J = 7.5 Hz, 3H}, 1.19 (s, 3H), 1.21 (s, 3H), 
Pr 1.54 (s, 3H), 1.97 (m, 2H), 2.87 (m, IH}, 3.06 (s, 3H), 7.09 (m, 

2H), 7.26 (m, 2H), 7.89 (m, 4H). IR (cm·'): 2964, 2928, 1696, 
1620, 1402, 1319,1149,958, 771,552. 

202 4-n-Pr NMR: o 0.96 {m, 6H), 1.53 (s, 3H), 1.66 (m. 2H), 1.95 (m, 
2H), 2.61 (t, J= 1.5 Hz, 2H), 3.07 (s, 3H), 7.18 (m. 4H), 7.89 
(m, 4H). IR (cm·'): 2966, 2930, 1697, 1510, 1401, 1319, 1149, 
958, 769, 552. 

203 4-n-Bu NMR: o 0.94 {m, 6H), 1.38 (m, 2H), 1.53 (s, 3H), 1.62 (m, 2H) 
1.96 (m, 2H), 2.63 (t, J = 7.8 Hz, 2H), 3.07 (s, 3H), 7.18 (m, 
4H), 7.86 (d,J= 8.4 Hz, 2H}, 7.93 (d,J= 8.4 Hz, 2H). IR (cm· 
1
): 2969, 2929, 1697, 1622, 1594, 1401, 1319. 1149, 958, 769, 

552. 
204 3-Me, mp: 124-126 °C. NMR: o 0.95 (t, J= 7.5 Hz, 3H), 1.53 (s, 3H), 

4-Me 1.96 (m, 2H), 2.25 (s, 3H), 2.28 (s, 3H), 3.06 (s, 3H), 6.93 (m, 
lH), 7.06 (m, lH}, 7.13 (m, lH), 7.90 (m, 4H). IR (cm·'}: 
2973,2926, 1696, 1624, 1404, 1319, 1149,959, 769,552. 

205 3-Cl, mp: 120-123 °C. NMR: o 0.95 (t, J= 1.5 Hz, 3H}, 1.54 (s, 3H), 
4-CI I.97 (m, 2H}, 3.09 (s, 3H), 7.08 (m, lH), 7.44 (m, 2H), 7.84 (d, 

J = 8.7 Hz, 2H), 7.98 (d, J = 9.0 Hz, 2H). IR (cm-1
): 2875, 

2930, 1696, 1620, 1406, 1319, 1150, 957, 769, 730, 552. 

206 3- mp: 110-111 °C. NMR: o 0.96 (t, J= 7.5 Hz, 3H), 1.56 (s, 3H), 
CHF2 1.97 (m, 2H), 3.07 (s, 3H), 6.63 (t, J = 56.4 Hz, lH), 7.36 (m, 

IH), 7.47 (m, 3H), 7.83 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 8.7 
Hz, 2H). IR (cni-1

): 2976, 2931, 1697, 1624, 1594, 1319, 1150, 
1028, 769, 552. 

207 4-Cl mp: 62-63 °C. NMR: B 0.95 (t, J= 1.5 Hz, 3H), 1.54 (s, 3H), 
1.95-1.99 (~ 2H); 3.08 (s, 3H), 7.20-7.23 (m, 2H), 7.35-7.38 
(m, 2H), 7.83-7.86 (m, 2H), 7.94-7.97 (m, 2H). IR (cm.1): 

1696, 1588, 1319, 1150, 1090,968, 769,552. 

208 4-CF3 mp: 56-57 °C. NMR: B 0.96 (t, J = 7.5 Hz, 3H), 1.56 (s, 3H), 
1.97-2.01 (m, 2H), 3.09 (s, 3H), 7 .40-7.42 (m, 2H), 7 .63-7 .65 
(m, 2H), 7.82-7.85 (m, 2H), 7.96-7.99 (m, 2H). IR (cm·1

): 

2978,2932, 1696, 1623, 1326, 1151, 1071,846, 771,552. 

209 4- mp: 89-90 °C. NMR: ~ 0.95 (t, J = 7.5 Hz, 3H), 1.55 (s, 3H), 
OCF3 1.95-2.00 (m, 2H), 3.09 (s, 3H), 7.25-7.33 (m, 4H), 7.83-7.86 

(m, 2H), 7.95-7.98 (m, 2H). IR (cm'1): 2976, 2931, 1697, 1567, 
1259, 1150, 769, 552. 
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210 4-Cl, mp: 58-59 °C. NMR: a 0.95 (t, J = 7.5 Hz, 3H), 1.55 (s, 3H), 
3-F 1.98 (m, 2H), 3.10 (s, 3H), 6.99 (m, lH), 7.14 (m, lH), 7.40 

{m, lH), 7.85 {d, J= 8.7 Hz, 2H), 7.99 (d, J= 8.7 Hz, 2H). IR 
(cm·1): 2930, 1715, 1698, 1622, 1403, 1319, 1150, 1074, 959, 
858, 768, 552. 

211 4-F, NMR: a 0.96 (t, J = 7.5 Hz, 3H), 1.54 (s, 3H), 1.99 (m, 2H), 
2-Me 2.11 (d, J= 2.1 Hz, 3H), 3.04 (s, 3H), 7.00 (m, 3H), 7.74 (d, J 

= 8.4 Hz, 2H), 7.90 (d, J= 8.1Hz,2H). IR (cm-1
): 2976, 2929, 

1696, 1612, 1564, 1320, 1246, ll60, 958, 769, 730, 551. 
212 5-F, NMR: o 0.95 (t, J = 7 .2 Hz, 3H), .1.5~ {s, 3H), 1.98 (m, 2H), 

2-Me 2.35 (s, 3H), 3.06 (s, 3H), 6.97 (m, lH), 7.19 (m, 2H), 7.84 (d, 
J = 8.4 Hz, 2H), 7.93 (m, J = 8.1 Hz, 2H). IR (cm"1

): 2977, 
2930, 1697, 1632, 1503, 1405, 1320, 1150, 958, 771, 552. 

213 3- mp: 133-134 °C. NMR: a 0.96 (t, J= 7.2 Hz, 3H), 1.54 (s, 3H), 
OMe, 1.96 (q, J = 8.1 Hz, 2H), 3.07 (s, 3H), 3.82 (s, 3H), 3.91 (s, 

4-0Me 3H), 6.80 (m, 2H), 6.87 (m, lH), 7.91(m,4H). IR(cm-1
): 2974, 

2933, 1696, 1592, 1516, 1319, 1260, 1150, 1027, 770,552. 
214 3-F, mp: 158-160 °C. NMR: a 0.94 (t, J= 7.2 Hz, 3H), 1.53 (s, 3H), 

4-0Me 1.96 {m, 2H), 3.09 (s, 3H), 3.92 (s, 3H), 7.01 (m, 3H), 7.86 (d, 
J = 8.4 Hz, 2H), 7.96 (m, J = 8.4 Hz, 2H). IR (cm·'): 2932, 
1697, 1519, 1318, 1270, 1149, 1024,768,552. 

215 3-CF3, mp: 92-93 °C. NMR: o 0~98 (t, J = 7 .$.Hz, 3H), .1.58 {s, 3H), 
5-CF3 2.01 (m, 2H}, 3.08 (s, 3H), 7.76 {s, 2H)~ 7.82 (m, 3H}, 8.01 (m, 

2H). IR (cm-1
): 2979, 2934, 1698, 1628, 1593, 1407, 1282, 

1150, 1138,959,896, 772, 704,552. 
216 3-Cl, mp: 188-190 °C. NMR: 5 0.95 (t, J= 7.5 Hz, 3H), 1.54 (s, 3H), 

5-Cl 1.97 (q, J= 7.8 Hz, 2H), 3.10 {s, 3H), 7.17 (m, 2H), 7.35 (m, 
lH), 7.84 (d, J= 8.7 Hz, 2H), 8.00 (d, J= 8.1Hz,2H). 
IR (cm·1

): 2974, 2931, 1696, 1596, 1559, 1319, 1150, 801, 551. 
217 4- mp: 58-59 °C. NMR: o 0.94 (t, J = 7.5 Hz, 3H}, 1.53 (s, 3H), 

OMe, 1.96 (m, 2H), 2.26 (s, 6H), 3.07 (s, 3H), 3.75 (s, 3H), 6.90 (s, 
3,5-di- 2H), 7.90 (m, 4H). IR (cm-1

): 2974, 2930, 1688, 1622, 1591, 
·Me. 1330, 1149, 1014;850, 769,552. 

218 3,4,5- mp: 137-138 °C. NMR: o 0.96 (t, J= 7.2 Hz, 3H), 1.54 (s, 3H}, 
tri- 1.97 {m, 2H), 3.06 {s, 3H), 3.76 (s, 6H), 3.87 (s, 3H), 6.45 {s, 

OMe 2H), 7.93 (m, 4H). IR (cm-1
); 2973, 2934, 1696, 1582, 1394, 

1321, 1149, 1126, 770, 552. 

Compounds of Example 219 - Example 226 were prepared according to 

procedures similar to the synthetic procedure in Example 34. 
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Example AR Melting point & spectral data 

219 3-(6-methyl- NMR: t5 0.96 (t, J= 1.5 Hz, 3H), 1.56 (s, 3H), 1.98 (q, 
pyridyl) J= 3.6 Hz, 2H), 2.59 (s, 3H), 3.08 (s, 3H), 7.23 (d, J= 

8.1 Hz, IH), 7.65 (dd, J= 8.1, 1.8 Hz, lH), 7.83-7.86 
(m, 2H), 7.95-7.98 (m, 2H), 8.33 (d, J = 1.8 Hz, lH). 
IR (cm·1): 2927, 1696, 1590, 1406, 1318, 1150, 769, 
550. 

220 3-Thienyl NMR: 5 0.94 {t, J = 7 .5 Hz, 3H), I .53 (s, 3H), 1.98 
(m, 2H), 3.10 (s, 3H), 6.93 (m, IH), 7.31 (m, lH), 
7.51 (m, lH), 7.92 (d, J= 8.7 Hz, 2H), 7.99 (d, J= 9.0 
Hz, 2H). IR (cm"1

): 3106, 2975, 2929, 1696, 1621, 
1447, 1316,1148,959,852, 770,552. 

221 2-Furanyl mp: 138-139 °C. NMR: o 0.93 (t, J = 7.5 Hz, 3H), 
1.52 (s, 3H), 1.95 (m, 2H), 3.1 I (s, 3H), 6.51 (m, lH), 
6.89 (m, lH), 7.37 (m, IH), 8.02 (m, 4H). IR (cm-1

): 

2976, 2930, 1701, 1642, 1545, 1409, 1317, 1149, 
1090, 1069,958,875, 770, 730,552. 

222 2-Benzo[b ]- mp: 68-69 °C. NMR: o 0.97 (t, J= 7.2 Hz, 3H), 1.54 
thienyl (s, 3H), 1.99 (m, 2H), 3.10 {s, 3H), 7.33 {m, 2H), 7.50 

(s, lH), 7.76 (m, 2H), 8.01 (s, 4H). IR (cm·1): 2925, 
2866, 1701, 1620, 1457, 1317, 1148, 957, 762, 760. 
551. 

223 2-Benzo[b]- mp: 177-178 °C. NMR: o 0.96 (t, J = 7.5 Hz, 3H), 
furanyl 1.54 (s, 3H), 1.98 (m, 2H), 3.13 (s, 3H), 7.28 (m, 4H), 

7.60 (m, lH), 8.07 (m, 4H). IR (cm"1
): 2927, 1702, 

1539,1454, 1318. 1149,959, 766, 747,655,551. 

224 2-Thienyl mp: 112-114 °C. NMR: o 0.95 (t, J= 7.5 Hz, 3H), 1.54 
(s, 3H), 1.96 (m, 2H), 3.10 (s, 3H), 7.06 (m, lH), 7.11 
(m, lH), 7.36 (m, lH), 7.99 (m, 4H). IR (cm"1

): 3100, 
2975,2929, 1700, 1619, 1317, 1149, 770,552. 

225 2-(5- NMR: o 0.93 (t, J = 7.5 Hz, 3H), 1.52 (s, 3H), 1.99 
Methyl- (m, 2H), 2.48 (s, 3H), 3.10 (s, 3H), 6.70 (m, lH), 6.91 
thienyl) (d, J = 3.6 Hz, lH), 8.00 (m, 4H). IR (cm.1): 2973, 

2924,1701, 1318, 1140, 769,551. 

226 5. NMR: o 0.98 (t, J = 7.5 Hz, 3H), 1.58 (s, 3H), 2.02 
Pyrimidinyl (m, 2H), 3.10 (s, 3H), 7.83 (d, J = 8.7 Hz, 2H), 8.02 

(d, J= 8.7 Hz. 2H), 8.70 (s, 2m, 9.18 (s, lH). 
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Compounds of Example 227 - Example 236 were synthesized by procedures 

similar to the synthetic procedure in Step 4 of Example 43. 

[Example 227] - [Example 236] 

Example R Melting point & spectral data 
227 4-F mp: 129-130 °C. NMR: o 0.94 (t, J= 7.5-Hz, 3H), 1.54 (s, 3H), 

1.96 (m, 2H), 4.90 (hrs, 2H), 7.08 (dd, J = 9.0 Hz, 8.4 Hz, 
2H), 7.24 (dd, J = 9.0, 5.7 Hz, 2H), 7.78 (d, J = 8.4 Hz, 2H), 
7.92 (d, J = 8.4 Hz, 2H). IR (cm-1

): 3339, 3261, 1682, 1619, 
-1511, 1343, 1161. 

228 3-F mp: 176-177 °C. NMR: o 0.95 (t,J= 7.5 Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 4.90 (br s, 2H), 7.04 (m, 3H), 7.35 (m, lH), 7.79 
(d, J= ~.7 Hz, 2H), 7.93 (d, J= 8.4 Hz, 2H). IR (cm-1

): 3253, 
1689, 1620, 1343, 1160. 

229 3-Me mp: 115-116 °C. NMR: o 0.95 (t, J = 7 .5 Hz, 3H), 1.53 (s, 3H), 
1.96_(m, 2H), 2.34 (s, 3H), 4.97 (hrs, 2H), 6.99 (d, J = 7.2 Hz, 
lH), 7.13 (m, 2H), 7.25 (m, lH), 7.80 (d,-J= 8.7 Hz, 2H), 7.89 
(d, J= 9.0 Hz, 2H). IR (cm-1

): 3387, 3249, 1683, 1617, 1343, 
1160. 

230 3-Cl mp: 144-145 °C. NMR: o 0.95 (t, J= 7.5 Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 4.95 (hrs, 2H), 7.13 (m, Ul), 7.30 (m, 3H), 7.79 
(d, J= 8.4 Hz, 2H), 7.93 (d, J= 8.1 Hz, 2H). IR (cm-1

): 3336, 
3258, 1683, 1615, 1342, 1161. 

231 4-Cl mp: 115-116 °C. NMR: o 0.94 (t, J= 7.5 Hz, 3H), 1.54 (s, 3H), 
1.96 (m, 2H), 4;89 (hrs, 2H), 7.21 (d, J= 8.7 Hz, 2H), 7.36 (d, 
J= 8.7 Hz, 2H}, 7.79 (d, J= 8.7 Hz, 2H), 7.93 (d, J= 8.1 Hz, 
2H). IR_(cm"1

): 3237, 1682, 1615, 1586, 1339, 1161. 
232 3-CF3 mp: 77-78 °C. NMR: o 0.96 (t, J = 7.5 Hz, 3H), 1.56 (s. 3H), 

1.98 (m, 2H), 5.06 (hrs, 2H), 7.47 (m, 2H), 7.58 (m, 2H), 7.77 
(d, J= 9.0 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H). IR (cm-1

): 3347, 
3257, 1685, 1621, 1393, 1329,1163. 

233 4-CF3 mp: 79-80 °C. NMR: B 0.96 {t, J = 7.5 Hz, 3H), 1.56 {s, 3H), 
1.98 (m,: 2H), 5.04 (br s, 2H), 7.40 (d, J= 8.1 Hz, 2H), 7.63 (d, 
J= 8;4 Hz, 2H}, 7.77 (d, J= 8.1 Hz, 2H), 7.94 (d, J= 8.4 Hz, 
2H). IR (cm-1

): 3336, 3254, 1686, 1621, 1392, 1164. 
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234 3-F, mP: 206-207 °C. NMR: ~ 0.94 (t, J f: 1.5 Hz, 3H), 1.54 (s, 3H), 
5-F 1.97 (m, 2H), 4.91 (br s, 2H), 6.81 (m, 3H), 7.79 (d, J = 8.7 

Hz, 2H), 7.97 (d, J= 8.7 Hz, 2H). IR {cm'1): 3256, 1691, 1596, 
1160. 

235 3-F, mp: 157-158 °C. NMR: B 0.94 (t,J= 7.5 Hz, 3H), 1.54 {s, 3H), 
4-F 1.96 (m, 2H), 4.92 (br s, 2H), 6.98 {m, lH), 7.15 (m, 2H), 7.78 

(d, J= 8.4 Hz, 2H), 7.95 (d, J= 8.7 Hz, 2H). IR (cm-1
): 3222, 

1692, 1609, 1518, 1342, 1161. 
236 3-0Me mp: 69-70 °C. NMR: B 0.95 (t, J = 7.5 Hz, 3H), 1.54 {s, 3H), 

1.97 {m, 2H), 3.78 {s, 3H), 4.93 (br s, 2H), 6.82 (m, 2H), 6.88 
(m, lH), 7.27 (m, lH), 7.79 (d, J = 9.0 Hz, 2H), 7.90 (d, J = 
9.0 Hz, 2H). IR {cm-1

): 3339, 3253, 1692, 1617, 1344, 1259, 
1161. 

(Example 237] 

s S-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(l-furanyl)-2-methyl-3(2H)-furanone 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-iodo-2-methyl-3(2H)-furanone was 

coupled with 2-furanboronic acid according to a procedure similar to the procedure in 

Example 44. mp: 154-155 °C. NMR: S 0.92 (t, J= 7.5 Hz, 3H), 1.52 (s, 3H), 1.95 (m, 

10 2H), 5.03 (br s, 2H), 6.51 (dd, J = 3.0, 1.8 Hz, lH), 6.87 (d, J = 3.0 Hz, 2H), 7.37 (d, J = 

1.5 Hz, l H), 7.94 ( d, J = 8. 7 Hz, 2H), 8.02 { d, J = 8. 7 Hz, 2H). IR ( cm-1
): 3347, 3257, 

1692,1545, 1341, 1164. 

15 

20 

Compounds of Example 238 - Example 254 were prepared by procedures 

similar to the synthetic procedure in Step 6 of Example 47. 

This;~e.t~ .Been Replaced 

11•1111 
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~xample 238) - (Example 254) _- ; 

Example R Melting point & spe~al data 
238 3-F Mp: 131-132 °C. NMR: 6 0.93 (t,-J=:7.5 Hz. 6H), 1.99 (q,J= 

7.5 Hz, 4H), 3.08 {s, 3H), 7.03 (m, 3H), 7.33 {m, lH), 7.85 (d, 
J= 8.7 Hz, 2H), 7.96 (d, J= 8.1Hz,2H). IR (cm-1

): 2972, 
1693, 1622, 1409, 1318, 1143. 

239 3-Me Mp: 95-96 °C. NMR: o 0.93 (t, J = 1.S Hz, 6H), 1. 98 ( q, J = 
7.5 Hz, 4H), 2.35 (s, 3H), 3.07 {s, 3H), 6.99 (m, lH), 7.10 (m, 
lH), 7.16 (m, lH), 7.27 (m, lH), 7.87 (d, J= 8.7 Hz. 2H), 
7.93 (d, J= 8.1Hz,2H). IR (cm-1

): 2972, 1694, 1622, 1319, · 
1150. 

240 3-0Me Mp: 80-81 °C. NMR: o 0.93 (t, J= 7.5 Hz, 6H), 1.97 (q, J= 
7.5 Hz, 4H), 3.07 (s, 3H), 3.78 {s, 3H), 6.89 (m, lH), 6.90 (m, 
2H), 7.29 (m, lH), 7.88 (d, J= 8.4Hz, 2H), 7.94 (d, J= 8.7 
Hz, 2ID. IR(cm-1):2972, 1694, 1622, 1403, 1318, 1150. 

241 3-CF3 Mp: 73-74 °C. NMR: o 0.94 (t,J= 7.5 Hz, 6H), 2.00 (q,J= 
7.5 Hz. 4H), 3.08 (s, 3H), 7.48 (m, 3H), 7.61 (d; J= 7.5 Hz, 
lH), 7.83 (d, J= 9.0 Hz, 2H), 7.97 (d, J= 8.7 Hz, 2H). IR 
(cm-1

): 2970, 1696, 1376, 1325, 1218, 1150. 
242 4-F Mp: 174-175 °C. NMR: o 0.93(t~J~1.5 Hz, 6H), 1.98 {q,J'= 

1.5 Hz, 4H), 3.08 (s~ 3H), 7.08 (m;2H), 7.24 (m, 2H), 7.85 {d, 
J= 8.1Hz,2H), 7.95 (d, J= 8.7 Hz, 2H). IR (cm-1

): 2975, 
1694, 1592, 1391, 1321, 1150. 

243 4-Cl Mp: 144-145 °C. NMR: o 0.92 (t, J= 1.5 Hz, 6H), 1.98 (q, J 
= 7.5 Hz, 4H), 3.02 (s, 3H), 7.20 {d, iJ= 8.4 Hz, 2H), 7.36 {d, 
J= 8.4 Hz, 2H), 7.85 (d, J= 9.0 Hz, :2H), 7.96 {d, J= 8.7 Hz, 
2H). IR (cm-1

): 2972, 1695, 1408~ 1318, 1150. 
244 4-0Me Mp: 166-167 °C. NMR: o 0.92 (t, J= 7.5 Hz, 6H), 1.96 (q, J 

= 7.5 Hz, 4H), 3.07 {s, 3H), 3.83 (s, 3H), 6.92 (d, J= 9.0 Hz, 
2H), 7.17 {d, J= 8.7 Hz, 2H), 7.88 (d, J= 8.7 Hz, 2H), 7.94 
(d, J= 8.7 Hz, 2H). IR (cm-1

): 2971, 1692, 1593, 1513, 1317, 
1149. 

245 4-Me Mp: 96-97 °C. NMR: 6 0.92 (t, J = 7.5 Hz, 6H), 1.97 (q, J = 
7.5 Hz, 4H), 2.38 (s, 3H), 3.07 {s, 3H), 7.13 (d, J = 8.1 Hz, 
2H), 7.29 (d, J= 8.1 Hz, 2H), 7.86 {d, J= 9.0 Hz, 2H), 7.93 
{d, J = 8. 7 Hz, 2H). IR (cm"1

): 2971, 1693, 1594. 1401, 
1317, 1149. 
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246 4-CF3 Mp: 121-122 °C. NMR: o 0.94 (t, J= 7.5 Hz, 6H}, 2.00 (q, J 
= 7.5 Hz, 4H), 3.09 (s, 3H), 7.40(d, J= 8.4 Hz, 2H), 7.64 (d, 
J:ii: 8.1Hz,2H), 7.85 (d, J= 8.4 Hf, 2H), 7.98 (d,J= 9.0 Hz, 
2H). IR (cm-1

): 2973, 1697, 1622, 1392, 1325, 1151. 
247 3-F, 4-F Mp: 159-160 °C. NMR: d 0.92 (t, J= 7.5 Hz, 6H), 1.98 (q, J 

= 7.5 Hz, 4H), 3.09 {s, 3H), 6.96 (m, IH), 7.15 (m, 2H), 7.85 
(d, J= 8.7 Hz, 2H), 7.98 (d, J= 9.0 Hz, 2H). IR (cm·1

): 2972, 
1696, 1516, 1318, 1276, 1149. 

248 3-F, 5-F Mp: 96-97 °C. NMR: a 0.92 (t,J= 7.5 Hz, 6H), 1.98 (q,J= 
7.5 Hz, 4H), 3.10 (s, 3H), 6.80 (m, 3H), 7.85 (d, J = 8.7 Hz, 
2H), 7.80 (d, J = 8.4 Hz, 2H). IR (cm·1

): 2972, 1697, 1318, 
1150. 

249 3-0Me, Mp: 130-131 °C. NMR: B 0.93 (t, J= 7.5 Hz, 6H), 1.97 (q, J 
4-0Me = 7.5 Hz, 4H), 3.07 (s, 3H), 3.82 (s, 3H), 3.90 (s, 3H), 6.77 

(m, 2H), 6.87 (d, J= 8.1 Hz, lH), 7.90 (d, J= 8.7 Hz. 2H), 
7.95 (d, J= 8.7 Hz, 2H). IR (cm"1

): 2973, 1694, 1593, 1516, 
1319, 1149. 

250 4-n-Pr NMR: o 0.92 (t, J = 7.5 Hz, 6H), 0.96 (t, J = 7.5 Hz, 3H), 
1.65 (m, 2H), 1.97 (q, J= 7.5 Hz, 4H), 2.61 (t, J= 7.5 Hz, 

. 2H), 3.07 {s, 3H), 7.15 (d, J= 8.1Hz,2H), 7.20 (d, J= 8.4 
Hz, 2H), 7.87 (d, J= 8.4 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H). 
IR (cm-1

): 2969, 1694, 1594, 1318, 1150. 
251 2-F, 4-F Mp: 165-166 °C. NMR: a 0.93 (t, J= 7.5 Hz, 6H), 1.99 (q, J 

= 7.5 Hz, 4H), 3.07 (s, 3H), 6.87 (m, lH), 6.98 (m, lH), 7.27 
(m, lH), 7.84 (d, J= 8.7 Hz, 2H), 7.96 (d, J= 9.0 Hz, 2H). 
IR(cm-1

): 2972, 1695, 1593, 1318, 1150. 
252 4-t-Bu NMR: o 0.92 (t, J = 7.5 Hz, 6H), 1.33 (s, 39H), 1.98 (q, J = 

7.5 Hz, 4H), 3.08 (s, 3H), 7.18 (d, J= 8.7 Hz, 2H), 7.39 (d, J 
= 8.4 Hz, 2H), 7.89 (d, J= 8.7 Hz, 2H), 7.94 (d, J= 9.0 Hz, 
2H). IR (cm·1

): 2965, 1694, 1502, 1318, 1250, 1149. 
253 3-Me, Oil. NMR: o 0.92 (t, J = 7.5 Hz. 6H), 1.96 (q, J = 7.5 Hz, 

4-Me 4H), 2.25 (s, 3H), 2.28 (s, 3H), 3.06 (s, 3H), 6.92 (dd, J = 
7.8, 1.8 Hz, lH), 7.05 (d, J = 0.9 Hz, lH), 7.13 (d, J = 7.8 
Hz, lH), 7.88 (d, J = 9.0 Hz, 2H), 7.93 (d, J = 8.7 Hz, HI). 
IR(cm.-1):2971, 1694, 1403, 1318, 1244, 1149. 

254 3-Cl, Mp: 173-l 74.°C. NMR: c5 0.92 (t, J = 7.5 Hz, 6H), 1.98 (q, J 
4-F = 7.5 Hz, 4H), 3.09 (s, 3H), 7.09 (m, lH), 7.16 (t, J= 8.7 Hz, 

lH), 7.36 (dd, J= 7.2, 2.1 Hz, lH), 7.85 (d, J= 8.7 Hz, 2H), 
7.98 (d, J = 8.4 Hz, 2H). IR (cm-1

): 2973, 1694, 1503, 1308, 
1149. 

Compounds of Example 255 - Example 259 were prepared by procedures 
similar to the synthetic procedure in Step 6 for Example 53. 
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. [Example 255} - (Example 259] 

Example R Melting point & spectral data 

255 3-Me Mp: 142-143 °C. NMR: a 2;03 (m, 6H), 2.10 (m, 2H), 2.34 
(s, 3H), 3.06 (s, 3H), 7.00 {d, J= 1.5 Hz, lH), 7.14 (m, lH), 
7.26 (m, 2H) 7.83 (d, J = 9 Hz, 2H), 7.92 (m, J = 8.7 Hz, 
2H). IR (cm"1

): 2962, 1693, 1620, 1403, 1150, 958, 770. 

256 3-F, 5-F mp: 127-128 °C. NMR: a 2.03 (m; 6H), 2.16 (m, 2H), 3.09 
(s, 3H), 6.80 {m, lH}, 6.83 (m, 2H), 7.82 (d, J= 8.7 Hz, 2H), 
7.98 (d, J= 8.7 Hz, 2H). IR (cm"1

): 2962, 1702, 1626, 1591, 
i393, 1287, 1197, 987. 

257 2-F mp: 120-121 °C. NMR: B 2.05 {m, 6H}, 2.17 (m, 2H), 3.06 
(s, 3H}, 7.09 (m, lH), 7.24 (m, lH), 7.38 (m, lH), 7.82 (m, 
2H) 7.83 (nl, 2H). IR (~mi1}: 2960, ~696, 1594, 1404, 1319, 
1150. 

258 4-F nip: 109-113 °C. NMR: g 2.03 (m, 6H), 2.16 {m, 2H), 3.08 (s, 
3H}, 7.08 (m, 2H), 7.28:{m, 2H), 7.81 (m, 2H}, 7.85 (m, 2H). 
IR (cm·1

): 2960, 1696, 1594, 1404, 1319, 1150. 

259 3-F mp: 158-160 °C. NMR: a 2.03 (m, 8H), 2.17 (m, 2H), 3.08 
(s, 3H}, 7.06 {d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 
7.82 {d, J= 8.4 Hz, 2H}, 7.95 (m, 2H). IR (cm·'): 2961, 1695, 
1621, 1403, 1318, 1151, 770. 

(Example 260) 

5 
Me~S 

Me 

3-(3-Methylphenyl)-2~{4-(methylsulfonyl)phenyl}-1-oxa-spiro[4,5)dec-2-en-4-one 

3-(3-Methylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,5]dec-2-en-4-



s 

10 

W000/61571 PCTIKR00/00339 
141 

one was prepared by a procedure similar to the synthetic procedure in Step 6 of 

Example 56. mp: 154-f55 °C. NMR: ~ 1.82 (m, IOH), 2::34' (s, 3H), 3.06 (s, 3H), 6.99 

(d, J= 8.4 Hz, IH), 7.13 (m, 2H). 7.25 (m, lH}, 7.86 (m, 2H), 7.93 (d, J= 8.7 Hz, 2H). 

IR (cm·1): 2934, 1693, 1621, 1403, 1147, 1129, 716. 

(Example 261} 

F 

3-(3-Fluorophenyl)-2-{4-(methylsulfonyl)phenyl}-1,8-dioxa-spiro[4,5]dec-2-en-4-

one 

Step I : Preparation of 4-ethynyl-4-hydroxy-tetrabydro-(4H)-p.yran 

He) 
0 

To 29 .8 g of cerium(Ill) chloride, which was dried for 2 hours at 140 °C and 

15 0.1 torr, was added dry 200 ml THF under argon. The suspension was stirred for 2 hours 

and then was cooled to -78 °C. To the stirred cerium chloride solution, was added 

dropwise 48 ml of25 % lithium acetylide/ethylene diamine in toluene over 30 minutes, 

which was followed by dropwise addition of 10 g of tetrahydro-( 4H)-pyran-4-one in 

100 ml THF[Tetrahedron Lett. 2.5.. 4233 (1984)). Then the reaction mixture was slowly 

20 wanned to room temperature and was stirred for 18 hours. The reaction was quenched 

by adding a minimum amount of aqueous saturated ammonium chloride, and the 

resulting insoluble material was filtered off through celite. The filtrate was concentrated 

in vacuo and the resulting residue was extracted with brine and 200 ml ethylacetate. The 

organic layer was dried over anhydrous magnesium sulfate and the magnesium sulfate 

25 was filtered off. Then 2.6 g of 4-ethynyl-4-hydroxy-tetrahydro-(4.H)-pyran was obtained 
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from the filtrate upon concentration. NMR: B 1.77-1.86 (m, 2H), 1.91-1.99 (m. 2H), 

2.51 (t, J = 6.0 Hz, lH), 2.55 (s, lH), 3.62-3.70 {m, 2H), 3.87-4.00 (m, 2H). IR (cm"1
): 

3388,2960,2865,2109, 1717, 1338, 1085,840. 

s Step 2: Preparation of 1-{4-(methylthio)phenyl}-4.4-{tetrabY<.Iro-(4R)-pyranylidenyl }-

2-hutyn-1,4-djol 

MeS 

OH 

To a stirred solution of 4-ethynyl-4-hydroxy-tetrahydro-{ 411)-pyran (2 g) in 90 

lO ml dry THF, was added slowly 21.8 ml of 1.6 M butyllithium in hexane at -78 °C. 

The mixture was stirred for 50 minutes, which was followed by addition of p­

(methylthio)benzaldehyde (2.41 g). Then the reaction solution was allowed to warm 

slowly to room temperature and was stirred for 2 hours. The. reaction was stopped by 

adding 100 ml ice/water, which was followed by extraction with 100 ml methylene 

15 chloride. The organic layer was dried over anhydrous magnesium sulfate and the 

magnesium sulfate was filtered off. The filtrate was concentrated under reduced 

pressure, and the resulting crude product was purified by column chromatography· 

(hexane/ethylacetate) to yield 2.3 g of l-{4-(methylthio)phenyl}-4,4-{tetrahydro-(411)­

pyranylidenyl}-2-butyn-l,4-diol. NMR: B 1.79-1.88 (m, 2H), 2.20-2.35 (m, 2H), 2.50 (s, 

20 3H), 3.61-3.70 (m, 2H), 3.83-3.88 (m, 2H), 4.40 (s, lH), 5.49 {d, J= 6Hz, lH), 5.80 (s, 

lH), 7.27 {d, J = 8.4 Hz, 2H), 7.45 {d, J = 8.4 Hz, 2H). IR (cm-1
): 3370, 2975, 2863, 

2209, 1633, 1426,1180, 743. 

Step 3; Pn:paratjon of 4-hydrox:y-l-{4-(metbylthio)ph@Yl}-4.4-{4-tetrahydro-(4H)-

25 pyrauylidenyl}-2-butyn-1-on~ 
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Mes 

A mixture of pyridinium dichromate (4.7 g) and 2.3 g of l-{4-(methylthio)­

phenyl}-4,4-{ 4-tetrahydro-( 4H)-pyranylidenyl }-2-butyn-1,4-diol in 120 ml 

dichloromethane was stirred for 22 hours at room temperature, which was followed by 

5 addition of 40 ml ether. The reaction mixture was then filtered through Florisil and the 

filtrate was concentrated in vacuo. The crude product was purified by column 

chromatography (hexane/ethylacetate) to give 1.2 g of 4-hydroxy-1-{ 4-(methylthio )­

phenyl }-4,4-{ 4-tetrahydro-( 4H)-pyranylidenyl }-2-butyn-1-one. NMR: o 1.93-1.99 (m, 

2H), 1.98-2.15 (m, 2H), 2.52 (s, lH}, 2.54 (s, 3H), 3.70-3.78 (m, 2H), 3.93-4.00 (m, 2H), 

10 7.29 (d, J= 9.0 Hz, 2H), 8.02 {d, J= 9.0 Hz, 2H). IR (cm"1
): 3400, 2957, 2862, 2208, 

1568, 1263, 840. 

15 

Step 4; Preparation of 2-{4-(methylthio)phenyl}-1,8-dioxa-spiro[4,5]dec-2-en-4-one 

MeS 

0 

To 1.20 g of 4-hydroxy-1-{4-(methylthio)phenyl}-4,4-{4-tetrahydro-(4H)­

pyranylidenyl }-2-butyn-1-one in 170 ml ethanol, was added dropwise 0.48 g of 

diethylamine diluted in 60 ml ethanol. The mixture was stirred for an hour at room 

temperature, which was followed by concentration under reduced pressure. The 

20 resulting residue was extracted with water and dichloromethane (100 ml x 2) and the 

organic layer was dried over anhydrous magnesium sulfate. The magnesium sulfate was 

removed by filtration and the filtrate was concentrated in vacuo. The crude product was 

then purified by column chromatography (hexane/ethylacetate) to give 0.6 g of2-{4-

(methylthio)phenyl}-l,8-dioxa-spiro[4,5]dec-2-en-4-one as a solid. mp: 135-138 °C. 

25 NMR: ~ 1.58-1.63 {m, 2H). 2.07-2.18 (m, 2H), 2.55 (s, 3H), 3.81-3.91 (m. 2H). 4.04-
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4.10 {m, 2H), 5.97 (s, lH), 7.32 {d, J= 9.0 Hz, 2H), 7.75 (d, J= 9.0 Hz, 2H)~ IR (cm·1
): 

2954,2860, 1691, 1598, 1583, 1468, 1096. 
.. 

Ste.p 5: Pre.paration of 2-{4-(methylsulfonyl)phenyl}-l .8-dioxa-spiro[4.5]dec-2-en-4-

5 mlC 

To a stirred solution of 2-{4-(methylthio)phenyl}-l,8-dioxa-spiro[4,5]dec-2-

en-4-one (0.6 g) in 10 ml THF and 10 ml ethanol, was added 2.67 g of OXONE 

IO dissolved in 5 ml water. The mixture was stirred for 26 hours at room.temperature. 

After volatile solvent was evaporated in vacuo,. the ·aqueous solution was extracted with 

dichloromethane. The organic layer was concentrated under reduced pressure and the 

resulting crude product was purified by recrystallization from: hexane/dichloromethane 

to give 0.55 g of 2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4,S]dec-2-en-4-one. 

15 mp: 163-165 °C. NMR: 8 1.58-1.70 {m, 2H), 2.09-2.20 (m, 2H), 3.11 (s, 3H), 3.82-3.92 

{m, 2H}, 4.04-4.14 (m, 2H}, 6.16 (s, lH), 8.05 (d, J= 8.7 Hz, 2H), 8.10 (d, J= 8.7 Hz, 

2H). IR ( cm-1
): 2862, 1694, 1314, 1152, 961. 

Step 6: Preparation of 3-jodo-2-{4-(metbylsulfonyl)phenyl}-l .8-dioxa-spiro[4.5]dec-2-

20 en-4-one 

0 

A mixed solution of 2-{ 4-(methylsulfonyl)phenyl}-l ,8-dioxa-spiro[4,5]dec-2-

en-4-one (0.55 g), [bis(trifluoroacetoxy)iodo]benzene (0.84 g) and iodine (0.45 g) in 50 
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ml dichloromethane was stirred for 6 hours at room temperature. Then the reaction was 

quenched by adding 10 rfil ~ueous saturated sodium thioswiate. The organic layer was 

washed with brine and was concentrated under reduced pressure. The resulting crude 

product was purified by column chromatography (hexane/ethylacetate) to afford 0.6 g 

s of 3-iodo-2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4,5)dec-2-en-4-one. mp: 210-

213 °C. NMR.: o 1.60-1.72 (m, 2H), 2.11-2.44 (m, 2H), 3.12 (s, 3H), 3.80-3.90 (m, 2H), 

4.04-4.14 (m, 2H), 8.21 (d, J= 9 Hz, 2H), 8.41 (d, J= 9 Hz, 2H). IR (cm"1
): 1690, 1580, 

1146, 912, 744. 

Io Step 7; Pre.paration of 3-(3-fluorophenyl)-2-{4-(methylsulfon,yl)phenyl}-1 .8-dioxa­

spiro[4,5]dec-2-en-4-one 

To a stirred solution of 120 mg of 3-iodo-2-{4-(methylsulfonyl)phenyl}-l,8-

dioxa-spiro[4,5]dec-2-en-4-one in 5 ml toluene and 5 ml ethanol, were added at room 

15 temperature16 mg of tetrakis(triphenylphosphine)palladium(O), 0.3 ml of 2M aqueous 

sodium carbonate and 43 mg of 3-tluorobenzeneboronic acid. The reaction mixture was 

stirred at I 00 °C for 3 hours. The reaction mixture was purified by a procedure similar 

to the method used for Example 2 to give 84 mg of 3-(3-tluorophenyl)-2-{4-

(methylsulfonyl)phenyl }-1,8-dioxa-spiro[ 4,S]dec-2-en-4-one. mp: 164-166 °C. NMR: o 
20 1.70-1.75 {m, 2H), 2.15-2.26 (m, 2H), 3.09 (s, 3H), 3.84-3.94 (m, 2H), 4.08-4.14 (m, 

2H), 7.02-7.10 (m, 3H), 7.31-7.40 (m, lH), 7.86 (d, J= 8.4 Hz, 2H), 7.97 (d, J= 8.4 Hz, 

2H). IR (cm·1
): 2862, 1694, 1623, 1430, 1318, 1148, 1103, 770. 

Compounds of Example 261 and Example 263 were prepared by following 

25 procedures similar to the synthetic procedure in Step 7 of Example 261. 

(Example 262) and [Example 263] 
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Example R Melting point & spectral data 

262 H mp: 169-171 °C. NMR: 8 l.6S-l.75 (~ 2H), 2.10-2.26 (m, 
2l!}, 3.07 (s, 3H}, 3.81-3.94 (m, 2H), 4;0S-4.14 (m, 2H}, 7.2S-
7.40 (m, SH}, 7.86 (d, J= 8.4 Hz, 2H),' 7.9S {d, J= 8.4 Hz, 
2H). IR (cm-1

): 2860, 1690, 1317, 1146, 730. 
263 3-Cl mp: 96-99 °C. NMR: 8 1.66-l.7S (ID., 2H), 2.lS-2.26 (m, 2H), 

3~09 (s, 3H), 3.84-3.93 {m, 2H}, 4.07-4:1S (m, 2H), 7.12-7.15 
(ril, lH), 7.31 (7.35 {m, 3H}, 7.85 (d, J= 8.7 Hz, 2H), 7.98 (d, 
J= 8~7 Hz, 2H). IR (cm-1

): 2861, 1692, 1317, 1147, 1102, 732. 

[Example 264} 

Mes F 

2,2-Dimethyl-S-{3-tluoro-4-(methylthio )phenyl}-4-phenyl-3(2H)-furanone 

Ste.p 1: Preparation of 1-{3-fluoro-4-(methyltbio)pbenyl}-2-phenyl-ethan-l-one 

F 
Mes 

To a stirred solution of 1.S ml 2-fluorotbioanisole in 50 ml dicbloromethane. 

were added at 0 °C 1.2 g of aluminum chloride and 1 ml of phenylacetyl chloride. The 

reaction mixture was stirred for 12 hours at the room temperature. Then the reaction 

was quenched by adding appropriate amount of ice and aqueous HCl in one portion. 

15 The quenched mixture was extracted with dichloromethane (SO ml x 3) and the organic 

layer was washed with brine. The organic layer was dried over anhydrous magnesium 

sulfate, which was followed by removal of the magnesium sulfate by filtration. Then the 

filtrate was concentrated in vacuo and was purified by recrystallization from methanol 

to yield 1.8gof1-{3-fluoro-4-(methylthio)phenyl}-2-phenyl-ethan-l-one. mp: 71-72 °C. 

20 NMR: 8 2.50 (s, 3H), 4.22 (s, 2H), 7.20-7.33 (m, 6H), 7.64 (m, lH), 7.77 (m, IH). 
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Step 2: Preparation of 2$2-dimetbyl-5-{3-fluoro-4-(methflthin)phenyl}-4-phenyl-3(2ll)­

fnranone 

s To a stirred solution of l-{J~fluoro-4-{metbylthio)phenyl}-2-phenyl-ethan-1-

one (1.68 g) in 100 ml dry THF, was added portion-wise at 0 °C 60 % oil dispersion of 

sodium hydride {270 mg). The reaction soiution was stirred at the same temperature for 

1 hour. Then 1.2 ml of a-bromo-isobutyryl cyanide diluted in 25 ml dry THF was added 
dropwise to the stirred solution at 0 °C. The reaction mixture was stirred overnight while 

1 o warming gradually to room temperature. The solution was concentrated in vacuo, to 

which was added 50 ml water. The aqueous solution was extracted with 

dichloromethane (50 ml x 3). The organic layer was concentrated in vacuo and purified 

by column chromatography (hexane/ethylacetate = 6:1) to give 1.21 g of 2,2-dimethyl-

5-{3-fluoro-4-{methylthio)phenyl}-4-phenyl-3{2.H)-furanone. NMR: o 1.55 (s, 6H), 
15 2.48 (s, 3H), 7.26-7.39 (m, 7H), 7.67 (m, lH), 7.81 (m, lH). IR {cm"1

): 1696, 1421, 

1388, 1238. 

20 

Compounds of Example 265 - Example 272 were synthesized by following 
procedures similar to a series of procedures employed in the synthesis of Example 264. 

[Example 265} - [Example 272] 

Mes F 

Example R Melting point & spectral data 
265 2-F NMR: o 1.57 (s, 6H), 2.48 (s, 3H), 7.12 (m, 2H), 7.25 {m, 

IH), 7.34 (m, 4H). IR (cm·'): 1700, 1600, 1391, 1215, 1160. 
266 4-F NMR: 5 1.54 (s, 6H), 2.49 (s, 3H), 6.90 (d, J = 10.8, Hz, 

lH), 6.99 (t, J = 8.7 Hz, 2H), 7.02 (dd, J = 8.4, 1.8 Hz, IH), 
7.26 (m, 2H), 7.40 {m, IH). IR (cm'1): 1699, 1618, 1388, 
1147, 1049. 
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267 2-Cl NMR: o 1.58 (s, 6H), 2.46 (s, 3H), 7.09 (t, J = 7.8 Hz, lH), 

7.26 (m, 3H), 7.34 (m, 2H), 7.49 (m, lH). IR (cm-1): 1694, 

1616, 1426, 1384, 1299. 1234, 1155. 

268 3-Cl NMR: o 1.55 (s, 6H), 2.49 (s, 3H), 7.43 (t, J = 8.1 Hz, 2H), 
7.59 (m, 2H), 7.34 (m, 2H), 7.49 (m, lID. 

269 3-Cl, N~: o 1.55 (s, 6H), 2.50 (s, 3H), 7.15 (dd, J = 8.1, 1.5 
4-Cl Hz, 2H), 7.36 (m, 2H}, 7.43 (m, lH), 7.46 (m, lH). IR 

(cm-1
): 1694, 1611, 1369, 1298, 1218, 1154, 1052. 

270 2-F, NMR: o 1.58 (s, 6H), 2.47 (s, 3H), 6.85 (m, 2H), 6.99 (m, 
6-F lfl), 7.26 (m, 2H), 7.56 (m, lH). IR (cm-1

): 1707, 1612, 
1468, 1383, 1002. 

271 3-F, mp: 77-78 °C. NMR: o 1.55 (s, 6H}, 2.51 (s, 3H), 6.77 (m, 
5-F lH), 6.87 (m, 2H) •. 7.16 (dd,J = 8.4, 7.5 Hz, lH), 7.34 (m, 

lH), 7.36 (m, lH). IR (cm-1
): 1697, 1623, 1427, 1386, 1312, 

1204, 1119. 

272 4-N02 mp: 107-108 °C. NMR: o 1.58 (s, 6H), 2.50 (s, 3H), 7.15 

(dd, J = 8.7, 7.2 Hz, lH), 7.32 (m, lH), 7.35 (m, lH), 7.53 

(d, J = 9.0 Hz, 2H), 8.27 (d, J = 9.0 Hz, 2H). IR (cm·1
): 

1696, 1608, 1517, 1427, 1382, 1345, 1219, 1152. 

[Example 273) 

2,2-Dimethyl-S-{3-0uoro-4-(methylsulfonyl)phenyl}·4-phenyl-3(2H)-furanone 

To 2,2-dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-4-phenyl-3(2H)-furanone 

(1.21 g: Example 264) dissolved in 150 ml 1:1:1 methanolffHF/water, was added 2.77 

g of OXONE. The mixture was stirred at room temperature for four hours. Then the 

volatile solvent was removed in vacuo and the resulting solution was diluted with 50 ml 

to water. The aqueous solution was extracted with dichloromethane (30 ml x 3). The 

organic layer was concentrated under reduced pressure and was purified by column 

chromatography (hexane/ethylacetate = 4:1) to afford 520 mg of 2,2-dimethyl-5-{3-

fluoro-4-(methylsulfonyl)phenyl}-4-phenyl-3(2H)-furanone as a solid. mp: 190-191 °C. 

NMR: o 1.55 (s, 6H), 3.23 (s, 3H), 7.26 (m, 2H), 7.38 (m, 3H), 7.56 (m, 2H), 7.92 (m, 

15 lH). IR (cm"1
): 1700, 1427, 1324, 1160, 1147. MS (FAB): 361(m+1). 
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Compounds of~x,mple 274 - Example 287 Wtf~~i~~ynthesized by procedures 

similar to the procedure in Example 273. 

[Example 274) - (Example 287) 

Example R Melting point & spectral data 
274 2-F mp: 135-136 °C. NMR: o 1.58 (s, 6H), 3.22 (s, 3H), 7.10 

(m, III), 7.24 (m, lH), 7.38 (m, 2H), 7.54 (m, 2H), 7.92 
(dd, J = 8.4, 7.2 Hz, lH). IR (cm-1

): 1701, 1600, 1387, 
1325, 1146. 

275 3-F mp: 182-183 °C. NMR: o l.57 (s, 6H), 3.24 (s, 3H), 7.02 
(m, 3H), 7.36 (m, lH), 7.55 (m, lH), 7.56 (m, IH), 8.00 
(dd, J = 8.1, 7.2 Hz, lH). IR (cm·'): 1700, 1601, 1385, 
1323, 1160. MS (FAB): 379 (m + 1) 

276 4-F mp: 160-161 °C. NMR: o 1.50 {s, 6H), 3.17 (s, 3H), 7.03 {t, 
J = 8.7 Hz, 2H), 7.18 {t, J = 8.4 Hz, 2H), 7.49 (m, 2H), 7.87 
(t, J = 7.8 Hz, IH). IR (cni1

): 1700, 1323, 1159, 1147. 
277 2-Cl mp: 122-123 °C. NMR: o 1.60 (s, 6H), 3.22 (s, 3H), 7.25 

(m, lH), 7.38 {m, 2H), 7.45 (m, lH), 7.49 (m, 2H), 7.91 
(dd, J = 6.3, 1.5 Hz, lH). IR (cm-1

): 1705, 1611, 1429, 
1384, 1325, 1150, 1072. 

278 3-Cl mp: 108-109 °C. NMR: o 1.58 (s, 6H), 3.25 (s, 3H), 7.13 
(m, lH), 7.32 (m, 3H), 7.56 (m, 2H), 7.95 (t, J = 7.8 Hz, 
lH). IR (cm-1

): 1704, 1695, 1567, 1490, 1384, 1325, 1219, 
1159. MS (FAB): 395 (m + 1) 

279 4-Cl mp: 130-131 °C. NMR: o 1.57 {s, 6H), 3.25 (s, 3H), 7.23 
(m, 2H), 7.39 {d, J = 8.4 Hz, 2H), 7.57 (m, 2H), 7.95 {d, J = 
6.9 Hz, lH). IR (cm"1

): 1700, 1694, 1610, 1495, 1406, 1323, 
1247, 1159. 

280 3-Cl, mp: 149-150 °C. NMR: o 1.57 (s, 6H), 3.26 (s, 3H), 7.09 
4-Cl (dd, J = 8.7, 2.1 Hz, lH), 7.46 {m, 2H), 7.57 (m, 2H), 7.98 

(dt,J= 7.5, 1.5 Hz, lH). IR(cm·1): 1705, 1486, 1324, 1159, 
1072, 974. 

281 2-F, mp: 183-184 °C. NMR: c5 1.58 (s, 6H), 3.24 (s, 3H), 6.89 
4-F (m, IH), 7.02 (m, lH), 7.44 (m, IH), 7.53 (m, IH), 7.55 (m, 

lH), 7.96 (dd, J = 8.4, 7.2 Hz, lH). IR (cm-1
): 1702, 1600, 

1507, 1386, 1324, 1160, 1146. 
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282 2-F, mp: 140-141 °C. NMR: B 1.59 (s, 6H), 3.24 {s, 3H), 7.08 
5-F (m, 3H), 7.53 (m, lH), 7.56 (m, lH), 7.96 (dd, J = 8.1, 7.2 

Hz, lH). IR {cm·1): 1705, 1604, 1498, 1426, 1324, 1161, 
1138. 

283 2-F, mp: 113-115 °C. NMR: B 1.60 (s, 6H), 3.23 (s, 3H), 7.00 
6-F (m, 2H), 7.40 (m, IH), 7.55 (d, J = 9.6 Hz, 2H), 7.94 (dd, J 

= 7.5, 7.2 Hz, lH). IR (cm-1
): 1700, 1604, 1467, 1325, 

1146. -
284 3-F, Mp: 158-159 °C. NMR: B 1.57 (s, 6H), 3.26 (s, 3H), 7.00 

4-F (ni, lH), 7.18 (m, 2H), 7.55 (m, lH), 7.56 (m, lH), 7.98 
(dd,J= 8.4, 7.2 Hz, lH). IR (cm-1

): 1702, 1604, 1517, 
1324, 1283, 1160, 1137. 

285 3-F, mp: 163-164 °C. NMR: B 1.57 {s, 6H), 3.26 (s, 3H), 6.84 
5-F (m, 3H), 7.55 (m, lH), 7.56 (m, lH), 7.99 (dd, J = 8.1, 7.2 

Hz, lH). IR (cm"1
): 1720, 1592, 1388, 1322, 1218, 1160, 

1137. MS (FAB): 397 (m + 1). 

286 4-CF3 mp: 134-135 °C. NMR: a 1.59 (s, 6H), 3.25 (s, 3H), 7.42 (d, 
2H), 7.53 (m, lH), 7.56 (m, lH), 7.66 (d, 2H), 7.97 (dd, J = 
8.4, 7.2 Hz, lH). IR (cm-1

): 1702, 1~03, 1386, 1325, 1162, 
1069. 

287 4-N02 mp: 173-174 °C. NMR: B 1.60 (s, 6H), 3.26 (s, 3H), 7.49 (d, 
J:::: 8.1Hz,2H), 7.52 {m, lH), 7.56 (m.; lH), 7.99 (dd, J = 
7.8, 7.2 Hz, lH), 8.26 "(d, J = 8.1Hz,2H). IR (cm"1

): 1701, 
1605, 1518, 1324,1220,1160, 1140. 

[Example 288] 

4-(4-aminophenyl)-2,2-dimethyl-5-{3-Duoro-4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

To 200 mg of 2,2-dimethyl-4-(4-nitrophenyl)-5-{3-fluoro-4-(methylsulfonyl)­

phenyl}-3(2/l)-furanone (Example 287) in 7 ml ethanol and 1 ml water, were added 0.5 

ml concentrated HCl and 0.2 g of iron powder. The mixture was stirred for 12 hours at 

1 o 70 °C. After the reaction mixture was cooled to room temperature, the unreacted iron 

was filtered off. The filtrate was concentrated in vacuo and the residue was neutralized 

with 1 N aqueous sodium hydroxide, which was followed by extraction with 30 ml 
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dichloromethane. The drgamc layer was concentrated under reduced pressure and was 

purified by column chromatography (hexane/ethylacetate = I : l) to afford l 02 mg of 4-

( 4-aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl }-3( 2H)-furanone 

as a solid. mp: 199-200 °C. NMR: o 1.54 {s, 6H), 3.24 (s, 3H), 3.80 (br s, 2H}, 6.71 (d, J 
s = 8.7 Hz, 2H), 7.06 (d, J = 8.7 Hz, 2H), 7.61 {dd, J = 10.5, 1.8 Hz, lH), 7.64 (dd, J = 

8.4, 1.8 Hz, lH), 7.92 (dd, J = 8.1, 7.2 Hz, lH). IR {cm·1): 3468, 3374, 1694, 1517, 

1386, 1320, 1159, 1147. 

10 

[Example 289] 

Me~S F 

4-{4-N-(Acetylamino )phenyl}-2,2-dimethyl-5-{3-0uoro-4-(methylsuHonyl)pbenyl}-

3(2B)-furanone 

60 mg of 4-( 4-aminophenyl)-2,2-dimethyl-5-{ 3-fluoro-4-{methylsulfonyl)-

15 phenyl}-3(2H)-furanone (Example 288) was reacted at room temperature for 12 hours 
with 0.2 ml acetic anhydride in 10 ml dichloromethane and 0.5 ml trietbylamine in the 

presence of 10 mg of N,N-dimethylaminopyridine. The solvent was evaporated off in 
vacuo and the residue was extracted with 30 ml water and 30 ml clichloromethane. 
The organic layer was concentrated in vacuo and was purified by column 

20 chromatography (hexane/ethylacetate = 1:1) to afford 38 mg of 4-{4-N-{acetylamino)­

phenyl}-2,2-climetbyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. 

mp: 170-171 °C. NMR: o 1.57 (s, 6H), 2.21(s,3H), 3.25 (s, 3H), 7.23 (d, J = 9.9 Hz, 

2H}, 7.56 (m, 3H), 7.60 (dd, J = 8.4, 1.8 Hz, IH}, 7.93 (dd, J = 7.8, 7.2 Hz, lH). IR 

(cm-1): 3335, 1697, 1596, 1524, 1319, 1159, 1147. 

25 
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[Example 290] 

,p 
Me-S F 

F 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(3-tluorophenyl)-3(2H)­

furanone 

To a stirred solution of (2,2-l:limethyl)-5-{3-fluoro-4-(methylthio)phenyl}-4-(3-

fluorophenyl)-3(2H}-furanone (1.6 g) in 50 ml dichloromethane, which was prepared by 

a procedure similar to the procedure employed for Example 264, 1.25 g of m-

10 chloroperoxybenzoic acid at 0 °C. The reaction solution was stirred for one and half 

hours at the temperature," after which 30 ml 5 % aqueous sodium bicarbonate was added 

and the solution was stirred for another 10 minutes. Then the reaction mixture was 

concentrated in vacuo, and the resulting residue was extracted with 50 ml water and 

dichloromethane (30 ml x 3). The organic layer was concentrated in vacuo and was 

15 purified by column chromatography {hexane/ethylacetate = 1: 1) to give 1.6 g of 2,2-

dimethyl-S-{3-fluoro-4-(methylsulfinyl)phenyl }-4-(3-fluorophenyl)-3(2H}-furanone as 

a solid. mp: 148-149 °C. NMR: 5 1.58 (s, 6H), 2.87 (s, 3H), 7.06 (m, 3H}, 7.36(m, lH), 

7.42 (dd, J = 10.S, 1.8 Hz, lH), 7.66 (dd, J = 8.4, 1.8 Hz, lH}, 7.87 (dd, J = 8.1~ 6.9 Hz, 

lH). IR (cm"1): 1700, 1623, 1420, 1261, 1216, 1192, 1135, 1077. 

20 

25 

Compounds of Example 291 - Example 299 were synthesized by following 

procedures similar to the procedure employed for the synthesis of Example 290. 
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(Example 291] - [Example 299] 

0 ,, 
Me-S F 

Example R Melting point & spectral data 
291 H Mp: 149-150 °C. NMR.: o 1.57 (s, 6H), 2.85 {s, 3H), 7.26-

7.44 (m, 6H), 7.68 (m, lH), 7.83 (dd, J = 8.4, 6.9 Hz, IH). 
IR (cm"1

): 1699, 1414, 1150, 1079, 1062. 
292 2-F NMR: o 1.58 (s, 6H), 2.85 (s, 3H), 7.10 {m, lH}, 7.24 (m, 

lH), 7.40 (m, 3H), 7.62 (dd,J= 8.1, 1.5 Hz, lH), 7.84 (dd, 
J=8.l, 7.4Hz, 1H).IR(cni1

): 1700, 1598, 1419, 1385, 
1078. 

293 4-F NMR: o 1.57 {s, 6H), 2.86 (s, 3H), 7.10 (t, J = 8.4 Hz, 2H), 
7.25 (m, lH), 7.39(m, 2H), 7.66 (dd,J= 8.1, 1.8 Hz, lH), 
7.86 (m, lH). IR (cm'1): 1698, 1511, 1423, 1383, 1236. 

294 2-Cl NMR: o 1.60 (s, 6H), 2.89 (s, 3H), 7.26 (m, lH}, 7.37 (m, 
3H), 7.53 (m, 2H), 7.78 (m, IH). IR (cm"1

): 1703, 1625, 
1565, 1469, 1384,1153, 1077. 

295 3-Cl NMR: o 1.57 (s, 6H), 2.87 (s, 3H), 7.15 (m, lH), 7.33 (m, 
2H), 7.42 {m, lH), 7.65 (dd, J = 8.1, 1.5 Hz, lH), 7.87 (m, 
3H). IR (cm·1): 1702, 1621, 1566, 1412, 1382, 1240, 1151, 
1078. 

296 3-Cl, NMR: o 1.57 (~ 6H), 2.88 (s, 3H), 7.12 (dd, J = 8.4, 2.1 
4-Cl Hz, lH}, 7.44 (m, 3H), 7.66 (d, J = 8.4 Hz, IH), 7.90 (t, J = 

7.8 Hz, lH). IR (cm"1
) 1703, 1622, 1564, 1485, 1371, 1215, 

1151. 
297 2-F, mp: 141-142 °C. NMR: 81.59 (s, 6H), 2.86 (s, 3H), 7.08 

5-F {m, 3H), 7.42 (dd, J = 10.8, 1.5 Hz, lH), 7.62 (dd, J = 8.4, 
1.8 Hz, lH), 7.87 (dd, J = 8.1, 7.2 Hz, IH). IR (cm"1

): 1704, 
1602, 1497,1422,1381, 1213. 

298 2-F, mp: 90-92 °C. NMR: o 1.60 (s, 6H), 2.85 (s, 3H), 7.00 {m, 
6-F 2H), 7.42 (m, lH), 7.46 (m, lH), 7.63 (m, lH), 7.86 (m, 

lH). IR (cm-1
): 1707, 1486, 1384, 1148, 1080, 1003. 

299 3-F, mp: 138-139 °C. NMR: o 1.57 (s, 6H), 2.88 (s, 3H), 6.84 
5-F {m, 3H), 7.41 (dd, J = 10.5, 1.8 Hz, lH), 7.65 ( dd, J = 8.4, 

1.2 Hz, lH), 7.90 (dd, J= 8.1, 6.9 Hz, lH). IR (cm·1
): 2985, 

1702, 1593, 1386, 1213, 1137, 1078. 
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[Example 300) · 

S-{4-(Aminosulfonyl)-3-ftuorophenyl}-2,2-dimethyl-4-phenyl-3(2.H)-furanone 

220 mg of 2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-phenyl-

3(2H)-furanone (Example 291) was stirred for 2 hours at 0 °C in 30 ml trifluoroacetic 

anhydride. The volatile material was removed in vacuo. And 30 ml of 1: 1 methanol and 

triethylamine was added to the resulting residue. The solution was then concentrated 

10 under reduced pressl.lre. To the resulting residue dissolved in 30 ml dichloromethane, 

was slowly added 5 ml acetic acid saturated with chlorine. The reaction mixture was 

stirred at room temperature for 5 minutes, which was followed by the removal of 

volatile materials in vacuo. The resulting residue was dissolved in 30 ml toluene, which 

was concentrated again in vacuo. The residue was diluted with 30 ml THF and then 

15 reacted with 3 ml aqueous ammonia at room temperature overnight. The reaction 

solution was concentrated under reduced pressure, and the resulting residue was 

extracted with 30 ml water and dichloromethane (30 ml x 3). The organic layer was 

concentrated in vacuo and then was purified by column chromatography 

(hexane/ethylacetate = 3:2) to yield 65 mg of 5-{4-(aminosulfonyl)-3-fluorophenyl}-

20 2,2-dimethyl-4-phenyl-3(2H)-furanone. NMR: o 1.57 (s, 6H), 5.11 (br s, 2H), 7.27 {m, 

2H), 7.40 (m, 3H), 7.52 {m, 2H), 7.86 (dd, J = 8.1, 6.9 Hz, lH). IR (cm-1
): 3404, 3227, 

1685, 1560, 1356, 1150. MS (FAB): 362 (m + 1). 

Compounds of Example 301 - Example 313 were prepared by a procedure 

25 similar to the procedure used for the synthesis of Example 300. 
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{Example 301] - [Example 313] 

Example R Melting point & spectral data 

301 2-F mp: 86-87 °C. NMR: o 1.58 {s, 6H), 5.20 (br s, 2H), 7.11 
{m, lH), 7.25 (m, lH), 7.36 (m, 2H), 7.52 (m, 2H), 7.86 
(dd,J= 8.1, 7.2 Hz, lH). IR (cm-1

): 3367, 3272, 1697, 
1598, 1352, 1173. 

302 3-F mp: 178-179 °C. NMR: o 1.57 (s, 6H), 5.20 (br s, 2H), 7 .04 
(m, 3H), 7.36 (m, lH), 7.50 (m, lH). 7.53 (m, IH), 7.89 
(dd, J = 8.4, 6.9 Hz, lH). IR (cm-1

): 3347, 3261, 1689, 
1563, 1427, 1351, 1262, 1172. MS (FAB): 380 (m+l). 

303 4-F mp: 190-192 °C. NMR: o 1.57 (s, 6H), 5.19 (br s, 2H), 7.10 
(m, 2H), 7.25 (t, J = 8.1Hz,2H), 7.50 (m. lH), 7.53 (m, 
lH), 7.89 (dd, J = 8.4, 7.2 Hz, IH). IR (cm"1

): 3410, 3282, 
1687,1510, 1237, 1173, 1150. 

304 2-Cl mp: 122-123 °C. NMR: c5 1.60 ( s, 6H), 5 .07 (br s, 2H), 7 .25 
(m, 2H), 7.37 (m, 2H), 7.42 (m, lH), 7.47 (m, lH), 7.86 
(dd,J= 8.4 Hz, lH). IR(cm-1

): 1692, 1623, 1611, 1565, 
1428, 1353, 1224. 

305 3-Cl mp: 164-165 °C. NMR: c5 1.57 (s, 6H), 5.11 (br s, 2H), 7.13 
(m, lH), 7.33 (m, 3H), 7.52 (m, 2H), 7.90 (t, J = 7.8 Hz, 
lH). IR (cm-1

): 1692, 1608, 1566, 1353, 1174. 1079. 
306 4-Cl mp: 204-205 °C. NMR: c5 1.56 (s, 6H), 5.10 (br s, 2H), 7.23 

(d, J = 8.4 Hz, 2H), 7.38 (d, J = 8.1Hz,2H), 7.53 (d, J = 
9.3 Hz, 2H), 7.90 (m, lH). IR (cm"1

): 1689, 1620, 1495, 
1410, 1351, 1172. 

307 3-Cl, mp: 200-201 °C. NMR: o 1.57 (s, 6H), 5.14 (br s, 2H), 7.09 
4-Cl (dd, J = 8.1, 1.8 Hz, lH), 7.46 (m, 2H), 7.52 (m, 2H), 7.92 

(t,J= 7.8 Hz, lH). IR (cm"1
): 1697, 1615, 1481, 1352, 

1292, 1153. 
308 2-F, mp: 184-185 °C. NMR: o 1.58 (s, 6H), 5.10 (br s, 2H), 6.88 

4-F (m, lH), 7.01 (m, lH), 7.34 (m, lH), 7.49 (m, lH), 7.50 (m, 
lH), 7.90 (dd, J = 8.1, 7.2 Hz, lH). IR (cm-1

): 3368, 3265, 
1692,1597, 13521219,1173, 1149. 

309 2-F, mp: 172-173 °C. NMR: o 1.59 (s, 6H), 5.16 (br s, 2H), 7.08 
5-F (m, 3H), 7.50 (m, 2H), 7.89 (dd, J = 7.8, 7.2 Hz, IH). IR 

(cm-1
): 3350, 3264. 1698, 1602, 1499, 1426, 1217, 1174. 

310 2-F, mp: 186-188 °C. NMR: o 1.59 (s, 6H), 5.15 (br s, 2H), 6.98 
6-F (m, 2H), 7.39 (m, lH), 7.49 (m, 2H), 7.87 (dd, J = 8.7, 7.2 

Hz, 1H).IR(cm·1):3348,3260, 1702, 1602, 1467, 1275. 
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311 3-F, mp: 199-200 !>C. NMR: o 1.57 (s, 6H), 5.10 (hrs, 2H), 7.00 
4-F (m, lH}, 7.17 (m, lH), 7.SO (m, lH), 7.S3 {m, 2H), 7.92 

(dd, J = 7.5, 7.2 Hz, lH). IR (cm"1
): 3238, 1703, 1603, 

1410, 13Sl, 1219, 1172. 

312 3-F, mp: 198-199 °C. NMR: o 1.57 (s, 6H), 5.20 (hrs, 2H), 6.82 
S-F {m, 3H), 7.50 (m, lH), 7.53 (m, lH}, 7.93 (dd, J = 7.8, 7.2 

Hz, lH). IR (cm"1
): 325S, 1697, 1S94, 1391, 1219, 1172. 

313 4-N02 mp: 222-223 °c. NMR: .o 1.60 (s, 6H), S.13 (hrs, 2H}, 7.48 
(m, lH), 7.49 (d, J = 8.1 Hz, 2H), 7.Sl (m, lH), 7.94 (dd, J 
= 8.1, 7.2 Hz,. lH), 8.25 (d, J = 8.1 Hz, 2H). IR (cm-1

): 

3268, 1703, 1603, 1Sl5, 1347, 1219. 

(Example 314] 

5 2,2-Dimethyl-S-{2-fluoro-4-(methylthio )phenyl}-4-phenyl-3(2H)-furanone 

1-{2-Fluoro-4-(methylthio)phenyl}-2-phenyl-ethan-1-one (67S mg}, which was 

prepared by a procedure similar to Step 1 in Example 264, was dissolved in SO ml dry 

THF, to which was added 120 mg of sodium hydride. The reaction mixture was stirred 

10 for an hom at 0 °C, which was followed by dropwise addition of 0.3S ml a­

bromoisobutyryl cyanide diluted with 20 ml THF. The reaction mixture was allowed to 

warm to room temperature and was stirred overnight. The reaction solvent was removed. 

in vacuo and the resulting residue was extracted with SO ml water and dichloromethane 

(30 ml x 3). The organic layer was concentrated under reduced pressme and was 

15 pmified by column chromatography (hexane/ethylacetate = 6:1) to yield 3S3 mg of2,2-

dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-phenyl-3(2H)-furanone. NMR: o 1.54 (s, 

6H}, 2.49 (s, 3H), 6.90 (dd, J = 10.8, 1.8 Hz, lH}, 7.00 (dd, J = 8.4, 1.8 Hz, lH), 7.22-

7.29 (m, SH), 7.40 (dd, J = 8.4, 7.2 Hz, lH). IR (cm·1
): 1699, 1610, 1388, 1175, 1049. 

20 Compounds of Example 315 - Example 320 were synthesized by procedures 

similar to the procedme in synthesis of Example 314. 
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[Example 315) - [Example 320] 

.i 

Example R Melting point & spectral data 
315 3-Cl NMR: o 1.55 (s, 6H), 2.51(s,3H), 6.91 (m, IH), 7.04 (m, 

lH), 7.136 (m, lH), 7.21(m,3H), 7.43(m, lH). IR (cnf1
): 

1696, 1615, 1381, 1217, 1148 
316 3-F NMR: o 1.55 (s, 6H), 2.51 (s, 3H), 6.94 (m, 4H), 7.06 (m, 

lH), 7.26 (m, lH), 7.43 (dd, J = 8.4, 6.9 Hz, lH). IR (cm"1
): 

2928, 1697,1618, 1388, 1216, 1194, 1080. 
317 4-F NMR: o 1.55 (s, 6H), 2.51 (s, 3H), 6.90 (dd, J = 8.1, 1.8 

Hz, lH), 6.95-7.05 (m, 3H), 7.25 (m, lH), 7.42 (dd,J= 8.1, 
7.2 Hz, 2H). IR (cnf1

): 1698, 1592, 1381, 1223, 1045. 
318 2-F, NMR: o 1.57 (s, 6H), 2.49 (s, 3H), 6.86-7.11 (m, SH), 7.47 

5-F (dd,J= 8.1, 7.5 Hz, IH). 
319 3-F, Mp: 122-123 °C. NMR: 8 1.56 (s, 6H), 2.53 (s, 3H), 6.69 

5-F (m, lH), 6.85 (m, 2H), 6.94 (dd, J = 11.4, 2.1 Hz, lH), 7.08 
(dd, J = 8.4, 1.8 Hz, lH), 7.46 (dd, J = 8.4, 7.2 Hz, lH). 
IR (cm·1

): 1699, 1611, 1383, 1206, 1119 
320 2-F, NMR: o 1.58 (s, 6H), 2.47 (s, 3H), 6.90 (m, 2H), 7.11 (m, 

6-F IH), 7.37 (m, 3H). IR (cm"1): 1702, 1603, 1466, 1385, 1153. 

(Example 321 J 
5 

2,2-Dimethyl-S-{2-fluoro-4-(methylsulfonyl)phenyl}-4-phenyl-3(2H)-furanone 

305 mg of 2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-phenyl-3(2.H)-

10 furanone(Example 314) was dissoJved in 30 ml methanol, 20 ml THF and 20 ml water, 

to which 1.4 g of OXONE was added . The reaction mixture was stirred overnight at 
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room temperature. Then the solvent was removed in vacuo and the resulting residue was 

extracted with SO ml water and dichloromethane (30 ml x 3). The organic layer was 

concentrated under reduced pressure and then was purified by column chromatography 

(hexane/ethylacetate = 3:2) to obtain 70 mg of 2,2-dimethyl-5-{2-fluoro-4-

5 (methylsulfonyl)phenyl}-4-phenyl-3(28)-furanone as a solid. mp: 175-176 °C. NMR: o 
1.57 (s, 6H), 3.10 (s, 3H), 7.22 (m, 2H), 7.28 (m, 3H), 7.75 (dd, J = 8.7, 1.8 Hz, lH), 

7.77 (m, 2H). IR (cm"1
): 1702, 1408, 1321, 1147. MS (FAB): 361(m+1). 

Compounds of Example 322 - Example 326 were prepared by procedures 

10 similar to the synthetic procedure for Example 321. 

[Example 322] - [Example 326] 

Example R Melting point & spectral data 

322 3-Cl mp: 139-140 °C. NMR: o 1.58 (s, 6H), 3.12 (s, 3H), 7.05 
(m, lH), 7.25 (m, 3H), 7.77(m, 3H). IR (cm"1

): 1701, 1409, 
1320, 1232, 1117,966 

323 3-F mp: 157-158 °C. NMR: o 1.58 (s, 6H), 3.12 (s, 3H), 6.97 
(m, 3H), 7.26 (m, lH), 7.43 (m~ lH), 7.71 (dd, J = 9.0, 1.8 
Hz, lH), 7.796 (m, lH). IR (cm"1

): 1701, 1577, 1433, 1308, 
1117. 

324 4-F mp: 150-152 °C. NMR: o 1.59 (s, 6H), 3.11 (s, 3H), 7.02 (t, 
J = 9.0 Hz, 2H), 7.23 (m, 2H), 7.71(dd,J=10.0, 1.5 Hz, 
lH), 7.79 (d,J= 5.7 Hz, lH), 7.81(d,J=1.S Hz, lH). 

325 2-F, mp: 150-151 °C. NMR: o 1.60 (s, 6H), 3.11(s,3H), 6.96 
5-F (m, 2H), 7.15 (m, lH), 7.69 (dd, J = 8.7, 1.8 Hz, lH), 7.81 

(d, J = 3.0 Hz, 2H). IR (cm"1
): 1707, 1499, 1321, 1227. 

326 3-F, mp: 118-119 °C. NMR: o 1.57 (s, 6H), 3.13 (s, 3H), 6.77 
5-F (m, 3H), 7.75 (m, lH), 7.82 (m, lH), 7.85 (m, lH). IR 

(cm·1): 1703, 1626, 1408, 1326, 1121. 

15 
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[Example 327) 

2,2-Dimethyl-S-{2-fluoro-4-(methylsulfinyl)phenyl}-4-phenyl-3(2H)-furanone 

5 To 241 mg of 2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}.;.4-phenyl-

3(2H)-furanone (Example 314) dissolved in 50 ml dichloromethane, was added 138 mg 

of 70 % m-chloroperoxybenzoic acid. The mixture was stirred at 0 °C for 1.5 hours, 

which was followed by addition of 30 ml 5 % aqueous sodium bicarbonate. Then the 

mixture was stirred for 10 minutes and the volatile material was removed in vacuo. The 

to resulting residue was extracted with 50 ml water and dichloromethane (30 ml x 3). The 

organic layer was concentrated under reduced pressure, and then was purified by 

column chromatographic separation (hexane/ethylacetate = 1: 1) to afford 187 mg of 2,2-

dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-phenyl-3(2H)-furanone as a solid. 

mp: 149-150 °C. NMR: l> 1.55 (s, 6H), 2.78 (s, 3H), 7.26 (m, SH), 7.47 (m, 2H), 7.69 

15 (dd, J = 8.4, 6.6 Hz, 2H). IR (cm-1
): 1700, 1621, 1380, 1223, 1161, 1075. 

20 

Compounds of Example 328 -Example 331 were synthesized according to a 

procedure similar to the synthetic procedure employed for Example 327. 

[Example 328]- [Example 331) 

l? 
Me-S 
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Example R Melting point & spectral data 

328 3-F mp: 125-126 °C. NMR: ~ 1.54 {s, 6}f), 2.79 {s, 3H), 7.01 
(m, 3H), 7.25 {m, 2H), 7.49 {m, lH), 7.78 (m, lH). IR 
(cm·1): 1701, 1577, 1433, 1308, 1117. 

329 4-F NMR: a 1.57 (s, 6H), 2.79 {s, 3H), 6.99 (t, J = 8.7 Hz. 2H), 
7.22 (dd, J = 9.0, 5;4 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 
7.70 (4d, J = 8.1, 6.0 Hz, lH). IR (cm·'): 1700, 1625, 1593, 
1512, 1386, 1224. ' . 

330 3-F, mp: 114-115 °C. NMR: a 1.57 (s, 6H), 2.80 {s, 3H), 6.78 
5-F {m, IH), 6.82 (m, 2H), 7.49 {m, 2H), 7.73 (dd, J = 8.7, 6.0 

Hz, lH). IR (cm·'): 1702, 1582, 1390, 1314, 1120. 
331 2-F, NMR: a 1.62 {s, 6H), 2.77 {s, 3H), 7.00·(m, 2H), 7.42 (m, 

6-F 2H), 7.63 (dd, J = 8.1, 1.5 Hz, IH), 7.86 (dd, J = 8.6, 7.2 
Hz, IH). IR (cm·'): 1707, 1606, 1384. 

[Example 332) 

s S-{4-(Aminosulfonyl)-2-ftuorophenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone 

154 mg of 2,2-dimethyl-5-{2-fluoro-4-(methylsulfmyl)phenyl}-4-phenyl-

3(2H)-furanone (Example 327) was stirred in 30 ml trifluoroacetic anhydride at 0 °C for 

2 hours. Then the volatile material was removed in vacuo, to which was added 50 ml of 

10 1:1 methanol and triethylamine. The solution was stirred for 20 minutes at 0 °C and the 

solvent was removed under reduced pressure. The resulting residue was dissolved in 40 

ml dichloromethane, which was followed by dropwise addition of 15 ml acetic acid 

saturated with chlorine. The reaction solution was stirred for 20 minutes at 0 °C. 

Then the solvent and unreacted chlorine were removed in vacuo. The resulting residue 

15 was dissolved in 30 ml toluene and the toluene was evaporated off under reduced 

pressure. Then the resulting residue was dissolved in 40 ml THF and reacted with 5 ml 

ammonia water by stirring overnight. The solvent was removed in vacuo and the 

resulting residue was extracted with 30 ml water and dichloromethane (30 ml x 3). 
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The organic layer was concentrated in vacuo and was then purified by column 

chromatography (hex~ethylacetate = 3:2) to give 42 mg;of 5-{4-(aminosulfonyl)-2-
i' 

fluorophenyl}-2,2-dimethyl-4-phenyl-3(2.H)-furanone as a solid. mp: 79-81 °C. NMR: o 
1.58 (s, 6H), 5.01 (br s, 2), 7.20-7.31 (m, SH}, 7.69-7.76 (m, 3H). IR (cm"1

): 3340, 3274, 

s 1591, 1526, 1328. MS (FAB): 362 (m+l). 

10 

15 

Compounds of Example 333 ,.., Example 335 were prepared by procedures 

similar to the method used for Example 332. 

[Example 333) - [Example 335} 

Example R Melting point & spectral data 
333 3-F mp: 168-170 °C. NMR: 81.55 (s, 6H), 5.28 (br s, 2H). 6.95 

(m, 3H), 7.25 (m, IH), 7.65 (m, 2H), 7.75 (m, lH). IR 
(cm-1

): 3344, 3261, 1695, 1626, 1407, 1349. MS (FAB): 380 
(m+ 1). 

334 4-F mp: 95-97 °C. NMR: o 1.57 (s, 6H), 5.11 (br s, 2H), 7.02 
(m, 2H), 7.18 (m, 2H), 7.76 (m, 3H). IR (cm"1

): 3366, 3268, 
1700, 1625, 1511, 1230, 1164. MS (FAB): 380 (m + 1). 

335 3-F, mp: 185-187 °C. NMR: o 1.57 (s, 6H), 5.10 (br s, 2H), 6.77 
5-F (m, 3H), 7.71 (m, 2H), 7.80 (m, lH). IR (cm"1

): 3327, 3249, 
1698, 1624, 1316, 1161. MS (FAB): 398 (m + 1). 

(Example 336) 

MeS Br 

5-{3-Bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(211)-furanone 
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To a stirred solution of 1-{3-bromo-4-(methylthio)phenyl}-2-phenyl-ethan-1-

one {1.54 g) in 50 ml THF, was added 232 mg of 60 % ·oil dispersion of sodium hydride. 

The mixture was stirred for 1 hour at 0 °C, which was followed by dropwise addition of 

1.1 ml a-bromoisobutyryl cyanide diluted in 20 ml THF. The reaction mixture was then 

5 slowly warmed to room temperature and was stirred overnight. The solvent was 

removed in vacuo and the resulting residue was extracted with 50 ml water and 

dichloromethane (30 ml x 3 ). The organic layer was concentrated under reduced 

pressure and was purified by column chromatography {hexane/ethylacetate = 6:1)-to 

yield 1.1 g of 5-{3-bromo-4-(methylthio )phenyl }-2,2-dimethyl-4-phenyl-3(2H)-

10 furanone. NMR: o 1.55 (s, 6H), .2.47 {s, 3H), 6.99 {d, J = 8.7 Hz, lH), 7.32 (m, SH), 

7.48(dd,J=8.7,2.l Hz, lH), 7.88(d,J= l.8Hz, lH). 

15 

Compounds of Example 337 - Example 340 were prepared by procedures 

similar to the procedures of Example 336. 

(Example 337) - [Example 340] 

Mes Br 

Example R Melting point & spectral data 

337 3-Cl NMR: o 1.55 (s, 6H), 2.49 (s, 3H), 7.02 (d, J = 8.7 Hz, lH), 
7.18 (m, IH), 7.32 (m, 3H}, 7.46 (dd, J = 7.2, 1.8 Hz; IH}, 
7.88 (d, J = 2.1 Hz, IH). IR (cm"1

): 1695, 1609, 1389, 1239. 
338 3-F mp: 108-109 °C. NMR: o 1.55 {s, 6H), 2.47 (s, 3H), 7.06 

{m, 4H), 7.34 {m, lH), 7.49 {dd, J = 1.2, 1.8 Hz, lH), 7.87 
{d, J = 1.8 Hz, lH). IR (cm"1

): 2983, 1696, 1599, 1391, 
1258, 1195. 

339 2-F, NMR: o 1.57 {s, 6H), 2.47 {s, 3H), 7.04 (m, 4H), 7.44 {dd, J 
5-F = 8.7, 1.8 Hz, lH), 7.86 (d, J = 1.5 Hz, IH). IR (cm-1

): 

1699, 1595, 1417, 1250. 
340 3-F, mp: 115-116 °C. NMR: o 1.55 (s, 6H), 2.50 (s, 3H), 6.79 

5-F {m, lH), 6.86 (m, 2H}, 7.05 (d, J = 8.4, lH}, 7.47 {dd, J = 
8.4, 1.8 Hz, IH), 7.87 (d, J = 1.8 Hz, lH). IR (cm-1

): 2925, 
1689, 1604, 1391, 1120. 
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(Example 341) 

S-{3-Bromo-4-(methylsulfonyl)phenyl}2,2-dimethyl-4-phenyl-3(2B)-furanone 

350 mg of 5-{3-bromo-4-{methylthio )phenyl }-2,2-dimethyl-4-phenyl-3(2H)­

furanone {Example 336), dissolved in 50 ml methanol, 50 ml THF and 50 ml water, 

was reacted with 1.5 g of OXONE by stirring at room temperature for 15 hours. 

Then the solvent was removed in vacuo and the resulting residue was extracted with 50 

10 ml water and dichloromethane (30 ml x 3). The organic layer was concentrated under 

reduced pressure and was purified by column chromatography (hexane/ethylacetate = 

3:2) to yield 173 mg of 5-{3-bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl-

3(2/:l)-furanone as a solid. mp: 154-155 °C. NMR: o 1.58 (s, 6H), 3.29 (s, 3H), 7.26 (m, 
3H), 7.38 (m, 2H), 8.07 (d, J = 1.8 Hz, lH), 8.10 (d, J = 8.1 Hz, 2H). IR (cm-1

): 1698, 

15 1585, 1318, 1150. 

20 

Compounds of Exam.pie 342 - Example 345 were synthesized by following 

procedures similar to the method employed for Example 341. 

[Example 342) - (Example 345) 
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Example R Melting point & spectral data 
342 3-Cl NMR: o 1.59 (s, 6H), 3.32 (s, 3H), 7.14 (m, 3H), 7.35 (m, 

lH), 7.69 (dd, J = 8.4, 1.8 Hz, lH), 8.08 (d, J = 1.8 Hz. 
lH), 8.16 (d, J = 8.4 Hz, lH). IR (cm'1): 1700, 1388, 1320, 
1151. 

343 3-F mp: 133-134 °C. NMR: o 1.57 (d, 6H), 3.30 (s, 3H), 7.03 
(m, 3H), 7.33 (m, lH), 7.69 (dd, J = 8.4, 1.8 Hz. lH), 8.05 
(d, J = 1.5 Hz, lH), 8.14 (d, J = 8.4 Hz, lH). IR (cm-1

): 

2931, 1700, 1586, 1390, 1312, 1151. MS (FAB): 441 (m + 
2),439 (m). 

344 2-F, NMR: o 1.59 (s, 6H), 3.30 (s, 3H), 7.09 (m, 3H), 7.68 (dd, J 
5-F = 8.4, 1.8 Hz, lH}, 8.06 (d,J= 1.8Hz~ lH), 8.16 (d,J= 

8.4 Hz, lH). IR (cm'1): 1704, 1495, 1387, l151. 
345 3-F, mp: 194-195 °C. NMR: o 1.58 (s, 6H), 3.32 (s, 3H), 6.83 

5-F (m, 3H), 7.70 (dd, J = 8.4, 1.8 Hz, lH), 8.06 (d, J = 1.8 Hz, 
lH), 8.18 (d, J = 8.1 Hz, lH). IR (~m-1): 1702, 1627, 1377, 
1120. 

[Example 346) 

S-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone 

391 mg of 5-{3-bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2/:l)­

furanone (Example 336) dissolved in SO ml dichloromethane was stirred at 0 °C for 50 

minutes in the presence of 183 mg of 70 % m-chloroperoxybenzoic acid. Then 10 ml 

S % aqueous sodium hydroxide was added to the reaction mixture and the mixed 

1 o solution was stirred for another 10 minutes. The dichloromethane was removed in vacuo 

and the resulting residue wan~Xtracted with 50 ml water and dichloromethane (30 ml x 

3). The organic layer was then concentrated under reduced pressure and was purified by 

column chromatography (hexane/ethylacetate = 1:1) to give 310 mg of 5-{3-bromo-4-

(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone. NMR: o 1.58 {s, 6H), 

1s 2.84 (s, 3H), 7.30 (m, 2H), 7.38 (m, 3H), 7.78 (dd, J = 8.4, 1.8 Hz, IH), 7.88 (d, J = 5.4 

Hz, IH), 7.90 (d,J= 2.7 Hz, lH). IR(cm·1): 1698, 1619, 1388, 1064. 
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Compounds of Example 347 - Example 350 were prepared according to 

procedures similar to the procedure described for Example 346. 

[Example 347} - [Example 350) 

,p 
Me-S Br 

Example R Melting point & spectral data 
347 3-Cl NMR: o 1.58 (s, 6H), 2.84 (s, 3H), 7.15 (m, 3H), 7.32 (m, 

lH), 7.76(dd,J=8.4, l.8Hz, lH), 7.88(d,J= 1.5Hz, 
lH), 7.93 (d, J = 7.8 Hz, lH). IR (cm"1

): 1708, 1496, 1417, 
1386, 1065, 1194, 1080. 

348 3-F NMR: o 1.56 (s, 6H), 2.85 (s, 3H), 7 .05 (m, 3H), 7.34 (m, 
lH), 7.76 (dd, J =8.1, 1.8 Hz, lH), 7.87 (d, J = 1.8 Hz, lH), 
7.91 (dd, J = 8.4 Hz, lH). IR {cm"1

): 2981, 1699, 1389, 
1261, 1063. 

349 2-F, NMR: o 1.59 (s, 6H), 2.85 (s, 3H), 7.08 {m, 3H), 7.74 (dd, J 
5-F = 8.4, 1.5 Hz, lH), 7.88 (d, J = 1.8 Hz, IH), 7.93 (d, J = 

8.4 Hz, IH). IR (cm"1
): 1708, 1496, 1417, 1386, 1065. 

350 3-F, mp: 177-179 °C. NMR: o 1.56 (s, 6H), 2.86 (s, 3H), 6.82 
5-F (m, 3H), 7.78 (m, IH), 7.82 (s, IH), 7.92 (d, J = 8.4 Hz, 

lH). IR (cm-1
): 1702, 1626, 1390, 1308, 1120. 

[Example 351] 

0
''s-:.-0 Br 

H2N' 

S-{4-{Aminosulfonyl)-3-bromophenyl}-2,2-dimethyl-4-phenyl-3(211)-furanone 

287 mg of 5-{3-bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-
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3(2H)-furanone (Example 346) in 40 ml trifluoroacetic anhydride was stirred at 0 °C for 

an hour. Then the solvent was removed in vacuo, and the resulting residue was 

dissolved in 50 ml 1: 1 methanol and triethylamine. The solution was then stirred at O °C 

for an hour, which was followed by removal of the solvent in vacuo. The resulting 

s residue was stirred in 30 ml dichloromethane, to which was added dropwise 15 ml 

acetic acid saturated with chlorine. The reaction solution was stirred at 0 °C for 30 

minutes. Then acetic acid and the unreacted chlorine were evaporated off under reduced 

pressure. The resulting residue was stirred overnight in 30 ml THF and 5 ml ammonia 

water. The reaction mixture was then concentrated in vacuo and was subjected to 

10 extraction with 30 ml water and dichloromethane (30 ml x 3). The organic layer was 

concentrated in vacuo and was purified by column chromatography 

(hexane/ethylacetate = 3:2) to obtain 89 mg of 5-{4-(aminosulfonyl)-3-bromophenyl}-

2,2-dimethyl-4-phenyl-3(2H)-furanone as a solid. mp: 128-132 °C. NMR: B 1.63 (s. 6H), .·· 

5.32 (br s, 2H), 7.12 (m, 2H), 7.40 (m, 3H), 7.69 {m, lH), 7.98 (m, 2H). IR (cm-1
): 3400, . 

15 3282, 1686, 1556, 1171. 

20 

25 

Compounds Example 352 and Example 353 were prepared by procedures 

similar to the procedure for Example 351. 

[Example 352) and [Example 353) 

Example R Melting point & spectral data 

352 3-F mp: 151-153 °C. NMR: S 1.55 (s, 6H), 5.30 (br s, 2H}, 7.05 
(m, 3H), 7.36 (m, lH), 7.73 (m, lH), 7.92 (m, 2H). 

353 2-F, NMR: B 1.59 (s, 6H), 5.26 (br s, 2H}, 7.08 {m, 3H}, 7.42 
5-F (m, lH), 7.81 (m, lH), 8.08 (m, lH). IR (cm-1

): 3357, 1499, 
1335, 1171. 
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[Example 354) 

1iii~f MeS Cl 

5-{3-Chloro-4-(methylthio )phenyl}-2,2-dimethyl-4-phenyl-3(211)-furanone 

5 

Stew 1: Preparation of l-{3-cbloro-4-(metbylthio)phenyl}-2-phenyl-ethanone 

Cl 
Mes 

To a stirred solution of2-chlorothioanisole (3.0 g) in 120 ml dichloromethane, 

to were added slowly first 2.8 g of aluminum chloride and 3.0 g ofphenylacetyl chloride at 

0°C. The reaction mixture was stirred at the temperature for 12 hours. Then the reaction 

solution was poured onto ice and aqueous hydrochloric acid. The quenched solution was 

stirred for 30 minutes and extracted with dichloromethane (80 ml x 3). The organic 

layer was washed with brine and was dried over anhydrous magnesium sulfate. After 
15 the magnesiwn sulfate was removed by filtration, the filtrate was concentrated in vacuo. 

20 

The resulting residue was recrystallized from hexane and dichloromethane to give 3.6 g 

of l-{3-chloro-4-(methylthio)phenyl}-2-phenyl-ethan-1-one. mp: 101-102 °C. NMR: o 
2.51(s,3H), 4.22 (s, 2H), 7.17 (d, J = 8.4 Hz, lH), 7.25 (m, 3H), 7.32 (m, 2H), 7.87 (dd, 
J = 8.4, 1.8 Hz, lH), 7.97 (d, J = 1.8 Hz, IH). 

Step 2: Preparation of 5-{3-cbloro-4-(methylthio_)phenyl}-2,2-dimethyl-4-phenyl-

3(2H)-furanone 

3.6 g of l-{3-chloro-4-(methylthio)phenyl}-2-phenyl-ethan-1-one in 100 ml 

25 dry THF was stirred at 0 °C for 20 minutes in the presence of 60 % oil dispersion of 

sodium hydride (1.5 g), which was followed by dropwise addition of a.-bromoisobutyryl 
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cyanide (3.0 ml) diluted in 50 ml THF. The reaction solution was allowed to warm 

slowly to room temperature ~d was stirred overnight. Then ~e solvent was removed in · 

vacuo, which was followed l:?Y extraction with 30 ml wate~ arid diethylether (50 ml x 3). 

The organic layer was concentrated under reduced pressure 3lld was purified by column 

s chromatography (hexane/ethylacetate = 8:1) to yield 3.2 g of 5-{3-chloro4-

(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone. NMR: () 1.52 (s, 6H), 2.45 

(s, 3H), 7.17 {d, J = 8.4 Hz, lH), 7.25 (m, 3H), 7.32 (m, 2H), 7.87 (dd, J = 8.4, 1.8 Hz, 

lH), 7.97 (d, J = 1.8 Hz, lH). IR (cm·1
): 1694, 1613, 1592, 1389, 1252, 1145, 1128. 

10 Compounds of Example 355 and Example 356 were prepared by procedures 

similar to the procedures employed for Example 354. 

(Example 355) and [Example 356] 

15 

Example R Melting point & spectral data 
355 3-F NMR: ·a 1.55 (s, 6H}, 2.49 (s, 3H), 7.05 (m, 3H), 7.06 (d, J 

= 8.4 Hz, lH}, 7.34 (m, lH}, 7.44(dd, J = 8.4, 1.8 Hz, lH}, 
7.69 {d, J = 1.8 Hz, lH). IR (cm-1

): 1695, 1616, 1599, 1431, 
1386, 1257, 1194, 1129. 

356 3-F, NMR: B 1.57 (s, 6H), 2.51(s,3H), 6.88 (m, 3H), 7.09 (d, J 
5-F = 8.4 Hz, IH}, 7.44 (dd, J = 8.4, 1.8 Hz, Ui}, 7.69 (d, J = 

1.8 Hz, lH). IR (cm"1
): 1698, 1623, 1593, 1391, 1309, 1120. 

[Example 357] 
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S-{3-Chloro-4-(me-lsdlfonyl)phenyl}-2,2-dimetbyi-4:..pbenyl-3(2H)-furanone 

1.2 g of 5-{3-cbloro-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-

5 furanone (Example 354) was dissolved in 150 ml of 1:1:1 methanol/fHF/water, to 

which was added 2.8 g of OXONE. The reaction mixture was stirred at room 

temperature for 6 hours. The reaction mixture was concentrated in vacuo and the 

resulting residue was extracted with 50 ml water and ethylacetate {100 ml x 3). The 

organic layer was concentrated in vacuo and was purified by column chromatography 

10 (hexane/ethylacetate = 3:1) to give 1.1 g of 5-{3-chloro-4-{methylsulfonyl)phenyl}-2,2-

dimethyl-4-phenyl-3(2H)-furanone as a solid. mp: 174-175 °C. NMR: o 1.58 (s, 6H), 

3.28 {s, 3H), 7.27 (m, 3H), 7.39 {m, 2H), 7.66 (dd, J = 8.4, 1.8 Hz, lH), 7.86 (d, J = 1.8 

Hz, lH), 8.09 (d, J = 8.4 Hz, lH). IR (cm-1
): 1700, 1587, 1391, 1321, 1241, 1152. 

15 Compounds of Example 358 - Example 362 were prepared according to the 

procedures similar to the procedure in Example 357. 

(Example 358) - [Example 362] 

20 

Example R Melting point & spectral data 
358 3-Cl mp: 188-189 °C. NMR: S 1.58 (s, 6H), 3.30 (s, 3H), 7.14 

(m, lH), 7.34 (m, 3H), 7.65 (dd, J = 8.4, 1.8 Hz, IH), 7.87 
(d, J = 1.5 Hz, lH), 8.12 (d, J = 8.4 Hz, lH). IR (cm-1

): 

1700, 1620, 1585, 1388, 1321, 1241, 1162. 
359 3-F mp: 163-164 °C. NMR: o 1.58 (s, 6H}, 3.29 (s, 3H), 7.04 

(m, 3H), 7.35 (m, lH), 7.66 (dd, J = 8.4, 1.5 Hz, lH), 7.86 
(d, 1.5 Hz, lH), 8.12 (d, J = 8.4 Hz, JH). IR (cm-1

): 1701, 
1587, 1390, 1321, 1262, 1152. MS (FAB): 395 (m + 1). 

360 4-F mp: 173-174 °C. NMR: S 1.57 (s, 6H), 3.29 (s, 3H), 7.11 
(m, 2H), 726 (m,2H), 7.66 (dd,J= 8.1, 1.5 Hz, lH), 7.85 
(d, J = 1.8 Hz, IH), 8.12 (d, J = 8.4 Hz, lH). IR (cm-1

): 

1698, 1587, 1509, 1388, 1321, 1239, 1162. 
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361 3-F, mp: 150-151 °C. NMR: o 1.57 (s, 6H). 3.30 (s, 3H), 6.99 
4-F (m, lH), 7.17 (m, 2H), 7.66 (dd, J = 8.4, 1.8 Hz, lH), 7.86 

(d, J = 1.5 Hz, lH), 8.15 (d, J = 8.4 Hz, lH). IR (cm-1
): 

1701,.1515, 1393,1321,1280,1152~ 
362 3-F, mp: 200-201 °C. NMR: o 1.58 (s, 6H), 3.31 (s, 3H), 6.84 

5-F (m, 3H), 7.67 (dd, J = 8.1, 1.5 Hz, lH), 7.86 (d, J = 1.5 Hz, 
lH), 8.16 (d,J= 8.1 Hz, lH). IR(cm"1

): 1702, 1591, 1391, 
1320, 1218, 1153, 1120. 

(Example 363) 

/? Me-ba Q 

-~o 
Me Me 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone 

To a stirred solution 3.5 g of S-{3-chloro-4-(methylthio)phenyl}-2,2-dimethyl-

4-phenyl-3(2H)-furanone (Example 354) in 80 ml dichloromethane, was added 2.5 g of 

70 % m-chloroperoxybenioic acid, and the reaction mixtme was stirred at 0 °C for 2 

hours. Then 40 ml S % aqueous sodium bicarbonate was added to the solution and the 

10 solution was stirred for 10 minutes. The solution was extracted with dichloromethane 

(50 ml x 3). The organic layer was concentrated in vacuo and was purified by column 

chromatography (hexane/ethylacetate =. 1:1) to give 2.43 g of 5-{3-chloro .. 4-

(methylsulfinyl)phenyl}-2,2-dimethyl;_4-phenyl-3(2H)-furanone as a solid. mp: 120-121 

°C. NMR: 3 1.57 (s, 6H), 2.84 (s, 3H), 7.30 (m, 3H), 7.38 (m, 2H), 7.72 (s, lH), 7.74 (d, 

1s J = 8.1 Hz, lH), 7.91 (d, J = 8.1 Hz, lH). IR (cm-1
): 1699, 1619, 1319, 1239, 1169, 

1145, 1068. 

20 

Compounds of Example 364 - Example 366 were synthesized by employing 

procedures similar to the method in Example 363. 
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·'{Example 364] - [Example 3~iif' 

,p 
Me-S Cl 

Example R Melting point & spectral data 
364 3-Cl mp: 141-142 °C. NMR: 8 1.57 {s, 6H), 2.86 (s, 3H), 7.16 

(m, lH), 7.33 (m, 3H), 7.72 (d,J= 1.2 Hz, lH), 7.73 (dd,J 
= 8.1, 1.2 Hz, lH), 7.94 (d, J = 8.1 Hz, lH). IR (cm-1

): 

1700, 1618, 1387, 1239, 1146, 1067. 
365 3-F mp: 52-53 °C. NMR: () 1.58 (s, 6H), 2.86 (s, 3H), 7.06 (m, 

3H), 7.35 (m, lH), 7.71(d,J=1.2 Hz, lH), 7.74 (dd, J = 
8.1, l.5Hz, 1H), 7.94{d,J=7.8 Hz, lH). IR(cm-1

): 1701, 
1622,1389,1309, 1147, 1067. 

366 3-F, mp: 123-124 °C. NMR: B 1.58 (s, 6H), 2.88 (s, 3H), 6.85 
5-F (m, 3H), 7.71(d,J=1.5 Hz, lH}, 7.74 (dd,J= 8.1, 1.5 Hz, 

lH), 7.98 (d, J = 1.8 Hz, lH). IR (cm-1
): 1702, 1625, 1591, 

1391, 1309, 1119, 1067. 

[Example 367) 

5 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-phenyl-3(2B)-furanone 

1.2 g of 5-{3-chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2.H)-

10 furanone (Example 363) was stirred in 30 ml tritluoroacetic anhydride at 0 °C for 2 

hours. Then the solvent was removed under reduced pressure, which was followed by 

addition of 30 ml of 1: 1 methanol/triethylamine to the resulting residue. The mixed 

solution was stirred at 0 °C for an hour, and the solvent was removed in vacuo. The 
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resulting residue was dissolved, to which was added 30 ml ~cetic acid saturated with 

chlorine. The reaction mixture was stirred at 0 °C for 30 minutes. Then the solvent and 
. . . . . : 

the unreacted chlorine were evaporated off under reduced pressure, and the resulting 

residue was stirred overnight in 30 ml THF and 3 ml anup.onia water. The reaction 

s mixture was concentrated in vacuo, and the resulting residue was extracted with 30 ml 

water and dichloromethane (30 ml x 3). The organic layer was washed with brine and 

then the organic layer ~s concentrated under reduced pressure. The resulting residue 

was purified by column ~hromatography (hexane/ethylacetat¢ = 3:2) to afford 512 mg 

of 5-{ 4-(aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone as a 

10 solid. mp: 193-194 °C. NMR: o 1.58 (s, 6H), 5.14 (br s, 2H), 7.26 (m, 3H}, 7.39 (m, 2H), 

7.62 (dd, J = 8.4, 1.8 Hz, lH), 7.84 (d, J = 1.8 Hz, lH), 8.04 (d, J = 8.1 Hz, IH). IR 

(cm"1
): 3379, 3263, 1691, 1586, 1347, 1219, 1156. 

Compounds of Example 3~8 ...., Example 371 wei:e prepared by procedures 

IS similar to the procedure adopted for Example 3~7. 

[Example 368) ...., [Example 371). 

Example R Melting point & spectral data 

368 3-Cl mp: 162-163 °C. NMR: o 1.57 {s, 6H), 5.18 (br s, 2H), 7.13 
{m, IH), 7.33 {m, 3H), 7~60 (dd, J = 8.4, 1.8 Hz, lH), 7.85 
{d, J = 1.5 Hz, lH), 8.07 (d, J = 8.4 Hz, lH). IR (cm-1

): 

3384, 3264, 1695, 1617, 1391, 1351, 1241, 1166. 
369 3-F mp: 149-150 °C. NMR: o 1.57 (s, 6H), 5.15 (br s, 2H), 7.04 

(m, 3H}, 7.36 (m, lH}, 7.61 (dd, J = 804, 1.8 Hz, lH), 7.83 
{d, J = 1.5 Hz, lH), 8.07 {d, J= 8.4 Hz, lH). IR {cm-1

): 

3377, 3265, 1692, 1587, 1393, 1349, 1261, 1165. 
370 3-F, mp: 216-217 °C. NMR: o 1.57 {s, 6H), 5.18 (br s, 2H), 6.99 

4-F (m, lH), 7.17 (m, 2H), 7;61 (dd, J = 8.4, 1.8, lH), 7.84 (d, J 
= 1.5 Hz, lH), 8.10 {d, J = 8.1 Hz, lH). IR (cm-1

): 3401, 
3264, 1687, 1515, 1396, 1220, 1165 ... 
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371 3-F, mp! 173-174 °C. NMR: 51.58 (s, 6H), 5.19 (br s, 2H), 6.84 
5-F (m, 3H), 7.61(dd,J=8.4, 1.8 Hz, lH), 7.84 (d, J = 1.8 Hz, 

1H), 8.11 ( d, J = 8.1 Hz, 1 H). IR { cnt"1
): 3370, 3265. 1692, 

1625, 1393, 1309, 1165, 1119. 

[Example 372] 

5 5-{3-Chloro-4-(N-methylaminosulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-

furanone 

200 mg of 2,2-dimethyl-5-{3-chloro-4-(methylsulfinyl)phenyl}-4-phenyl-

3(2R)-furanone (Example 363) was stined in 10 ml trifluoroacetic anhydride for an 

10 hour at 0 °C and then the solvent was removed in vacuo. The resulting residue was. 

dissolved in 10 ml 1: 1 methanol/triethylamine and was stirred for an hour at 0 °C. The 

solution was concentrated under reduced pressure. Then the resulting residue was 

stirred in 15 ml dichloromethane, to which was added 5 ml acetic acid saturated with 

chlorine. After the solution was stirred for 30 minutes at 0 °C, the solvent and the 

15 unreacted chlorine were removed in vacuo. The resulting residue was dissolved in 5 ml 

toluene and the toluene was evaporated off in vacuo. The resulting residue was 

dissolved in 20 ml THF and reacted with 1 ml of 40 % aqueous methylamine for 2 

hours at 0 °C. The reaction solution was concentrated in vacuo, which was followed by 

extraction with 30 ml water and dicbloromethane (30 ml x 3). The organic layer was 

20 washed with brine and concentrated under reduce pressure. The resulting residue was 

purified by column chromatography (hexane/ethylacetate = 3 :2) to give 62 mg of 5-{3-

chloro-4-(N-methylaminosulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2R)-furanone as a 

solid. mp: 136-137 °C. NMR: S 1.58 (s, 6H), 2.66 (d, J = 5.4 Hz, 3H), 4.94 (q, J = 

5.4 Hz, lH), 7.28 (m, 2H}, 7.39 (m, 3H), 7.63 (dd, J = 8.4, 1.8 Hz, lH), 7.84 (d, J = 1.8 

25 Hz, lH), 8.03 (d,J= 8.4 Hz, lH). IR(cm-1
): 3315, 1697, 1587, 1394, 1336, 1242, 1164. 



5 

W000/61571 174 PCT/KR00/00339 

(Example 373] 

5-{3-Chloro-4-(N-ethylaminosulfonyl)phenyl}-2,2-diinethyl-4-phenyl-3(2H)­

furanone 

By following the procedure in Example 372 except using 70% aqueous 

ethylamine, the titled compound was obtained. mp: 72-73 °C. NMR: o 1.11 (t, J = 72 
Hz, 3H), 1.57 (s, 6H), 3.02 (m, 2H), 4.93 (t, J = 6.0 Hz, lH), 7.28 {m, 2H), 7.39 (m, 

10 3H), 7.62 (dd, J = 8.4, 1.8 Hz, lH), 7.83 (d, J = 1.8 Hz, lH), 8.03 (d, J = -8.1 Hz, lH). 

15 

IR (cm·'): 3300, 1698, 1618, 1587, 1393, 1337, 1241, 1163. 

[Example 374] 

w q,,p 
,..-..Ws Cl 

H 

5-(4-{(Acetylamino)sulfonyl}-3-chlorophenyl]-2,2-dimethyl-4-phenyl-3(2H)­

furanone 

150 mg of 5-{4-(aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-phenyl-

20 3(2H)-furanone (Example 367) in 10 ml dichloromethane was reacted with 0.3 ml 
acetic anhydride in the presence of 0.5 ml triethylamine and 15 mg of 4-{N,N­

dimethylamino )pyridine at room temperature for 12 hours. The reaction mixture was 

concentrated in vacuo, which was followed by extraction with 30 ml water and 
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dichloromethane (30 ml x 3). The organic layer was concentrated under reduced 

pressure and then was purified by column chromatography (hexane/ethylacetate 2: 1) to 

afford 113 mg of 5-[ 4-{ (acetylamino )sulfonyl}-3-chlorophenyl]-2,2-dimethyl-4-phenyl-

3(211)-furanone as a solid. mp: 194-195 °C. NMR: B 1.57 (s, 6H), 2.10 (s, 3H), 7.27 (m, 

5 2H), 7.40 (m, 3H), 7.68 (dd, J = 8.4, 1.8 Hz, lH), 7.85 (d, J = 1.5 Hz, lH), 8.18 (d, J = 
8.1 Hz, lH), 8.45 (br s, lH}. IR (cm"1

): 3195, 3104, 1698, 1377, 1164. 

10 

(Example 375) 

5-[3-Chloro-4-{(propionylamino )sulfonyl} phenyl)-2,2-dimethyl-4-phenyl-

3(2B)-furanone 

150 mg of 5-{ 4-( aminosulfonyl)-3-chlorophenyl }-2,2-dimethyl-4-phenyl-

15 3(2/1)-furanone (Example 367) was reacted with propionic anhydride to give 132 mg of 

5-[3-chloro-4-{ (propionylamino )sulfonyl} phenyl]-2,2-dimethyl-4-phenyl-3(211)­

furanone according to a procedure similar to the procedure of Example 374. mp: 191-

192 °C. NMR: B 1.09 (t, J = 7.5 Hz, 3H), 1.57 (s, 6H), 2.32 (q = 7.5 Hz, 2H), 7.27 (m, 

2H), 7.39 (m, 3H), 7.68 (dd, J = 8.4, 1.8 Hz, lH), 7.84 (d, J = 1.5 Hz, IH), 8.20 (d, J = 
20 8.4 Hz, lH), 8.37 (br s, lH). IR (cm-1

): 3204, 3105, 1699, 1458, 1396, 1164. 

25 
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(Example 376) 

5-[4-{(n-Butyrylamino)sulfonyl}-3-chloropbenylJ-2,2-dimethyl-4-pbenyl-

3(2H)-furanone 

1 SO mg of 5-{ 4-(aminosulfonyl)-3-chlorophenyl }-2,2-dimethyl-4-phenyl-

3(2H)-furanone (Example 367) was reacted with butyric anhydride to give 124 mg of 

5-[3-chloro-4-{ (n-butyrylamino )sulfonyl} phenyl]-2,2-dimethyl-4-phenyl-3(2H)­

furanone according to a procedure similar to the procedure of Example 374. mp: 119-

1 o 120 °C. NMR: 3 0.89 (t, J = 7.5 Hz, 3H}, 1.57 (s, 6H), 1.59 {m, 2H), 2.27 (t, J = 7.5 Hz, 

2H), 7.28 (m, 2H), 7.40 {m, 3H), 7.69 (dd, J = 8.4, 1.8 Hz, lH), 7.83 (d, J = 1.8.Hz, 

lH), 8.20 (d, J = 8.4 Hz, lH), 8.48 (br s, lH). IR (cm"1
): 3191, 3105, 1698, 1684, 1453, 

1242, 1187. 

15 

20 

(Example 377) 

Mes Me 

F 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylthio)phenyl}-3(2H)­

furanone. 

437 mg of l-{3-methyl-4-(methylthio)phenyl}-2-(3-fluorophenyl)-ethan-1-one . 

in 50 ml dry THF was stirred with 67 mg of 60 % oil dispersion of sodium hydride for 

an hour at O °C, which was followed by dropwise addition of 0.8 ml a.-bromoisobutyryl 
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cyanide diluted with 25 ml THF. The reaction solution was slowly warmed to room 

temperature and was stirred overnight. Then the solvent was removed in vacuo and the 

resulting residue was extracted with 50 ml water and dichloromethane (SO ml x 3). 

The organic layer was concentrated in vacuo and was purified by column 

5 chromatography (hexane/ethylacetate = 6:1) to yield 312 mg of 2,2-dimethyl-4-(3-

fluorophenyl)-5-{3-methyl-4-(methylthio)phenyl}-3(2H)-furanone. NMR: o 1.55 (s, 

6H), 2.27 (s, 3H}, 2.48 (s, 3H), 7.36 (m, 4H), 7.32 (m. lH), 7.45 (m, 2H). IR (cm·1
): 

1694, 1601, 1385, 1260, 1192. 

IO 

15 

[Example 378] 

F 

2,2-Dimethyl-4-(3-tluorophenyl)-S-{3-methyl-4-(methylsulfonyl)phenyl}-

3(2B)-furanone 

257 mg of 2,2-dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylthio)­

phenyl}-3(2H)-furanone (Example 377) in 50 ml methylenechloride was stirred with 

170 mg of 70 % m-chloroperoxybenzoic acid at 0 °C for an hour, which was followed 

by addition of 10 ml 5 % aqueous sodium bicarbonate. Then the solution was stirred for 

20 another 10 minutes. The reaction mixture was concentrated in vacuo and was extracted 

with 50 ml water and dichloromethane (30 ml x 3). The organic layer was concentrated 

under reduced pressure and was purified by column chromatography 

(hexane/ethylacetate 2:1) to afford 43 mg of 2,2-dimethyl-4-(3-fluorophenyl)-5-{3-

methyl-4-(methylsulfonyl)phenyl}-3(2H)-furanone as a solid. mp: 138-139 °C. NMR: o 
25 1.57 (s, 6H), 2.68 (s, 3H), 3.09 (s, 3H), 7.03 (m, 3H), 7.28 (m, lH}, 7.58 (dd, J = 8.4, 

1.8 Hz, lH), 7.63 (d, J = 1.2 Hz, IH), 8.01 (d, J = 8.4 Hz, lH). IR (cm"1
): 1698. 1589, 

1387, 1312, 1262. MS (FAB): 374 (m + 1). 



5 

W000/61571 
178 PCT/KR00/00339 

[Example 379] 

F 

2,2-Dimethyl-4-(3-0uorophenyl)-5-{3-methyl-4-(methylsulfinyl)phenyl}-

3(2H)-furanone 

219 mg of 2,2-Dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylsulfinyl)- . 

phenyl}-3(2R)-furanone was obtained as a co-product during the synthesis of Example 

378. NMR: o 1.56 (s, 6H), 2.32 (s, 3H), 2.70 (s, 3H), 7.04 (m, 3H), 7.31 (m, lH), 7.49 

(d, J = 0.9, IH), 7.67 (dd, J = 8.1, 1.8 Hz, IR), 7.94 (d, J = 8.4, IH). IR (cm-1
): I697, 

10 1384, 1259, 1204, 1072. 

[Example 380] 

F 

15 5-{4-.(Aminosulfonyl)-3-methylphenyl}-2,2-dimethyl-4-(3-0uorophenyl)-

3(2H)-furanone 

201 mg of 2,2-dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylsulfinyl)­

phenyl }-3(2R)-furanone (Example 379) was converted into 76 mg of 5-{4-

20 (aminosulfonyl)-3-methylphenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2R)-furanone by 

following a procedure similar to the procedure used in Example 367. mp: 81-82 °C. 

NMR: o 1.57 (s, 6H), 2.63 (s, 3H), 5.13 (hrs, 2H), 7.03 (s, 3H), 7.27 (m, lH), 7.45 (m, 

IR), 7.6I {m, IH), 7.96 (d, J = 8.4 Hz, lH). IR (cm-1
): 3369, 3270, 1589, 1334, 1168. 

MS (FAB): 375 (m + 1). 
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[Example 381] This Sheet Has Been.Replaced 

' ' llllfl;ltif llllf: lltt:f 11= 1111:: 

F 

4-(3,5-Ditluorophenyl)-2,2-dimethyl-5-{3-methyJ-4-(methylthio )phenyl}-

3(2H)-furanone 

530 mg of 1-{3-methyl-4-(methylthio )phenyl }-2-(3,5-difluorophenyl)-ethan-1-

one was converted into 357 mg of 4-(3,5-difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-

{methylthio)phenyl}-3(2H)-furanone by following a procedure similar to the procedure 

of Example 377. NMR: o 1.55 (s, 6H), 2.29 (s, 3H), 2.50 (s, 3H), 6.74 (m, lH), 6.89 (m, 

10 2H), 7.08 (d, J = 8.1 Hz, IH), 7.40 (dd, J = 8.4, 2.1 Hz, lH), 7.45 (d, J = 1.5 Hz, lH). 

15 

IR (cm·1): 1691, 1601, 1384, 1910, 1118. 

[Example 382) 

MeS02 Me 

F 

4-(3,5-Ditluorophenyl)-2,2-dimethyl-S-{3-methyl-4-(methylsulfonyl)phenyl}-

3(2H)-furanone 

105 mg of 4-(3,5-difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylthio )-

20 phenyl}-3(2JJ)-furanone (Example 381) was dissolved in 50 ml methanol, 30 ml THF 

and 50 ml water, to which was added 513 mg of OXONE. The reaction mixture was 

stirred at room temperature for 4 hours. Then the mixture was concentrated in vacuo, 

and was extracted with water 50 ml and dichloromethane (30 ml x 3). Concentration of 

the organic layer under reduced pressure was followed by column chromatography 
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(hexane/ethylacetate = 3:2) to give 97 mg of 4-{3,5-difluorophenyl)-2,2-dimethyl-5-{3-

methyl-4-(methylsulfonyl)phenyl}-3(2H)-furanone. NMR: B 1.57 (s, 6H), 2.71 {s, 3H), 

3.05 (s, 3H), 6.82 (m, lH), 7.12 (m, lH), 7.59 (m, lH), 7.63 (m, lH), 7.92 (m, 2H); 

[Example 383) 

,9 
-S Me 

F 

4-(3,5-Ditluorophenyl)-2,2-dimethyl-S-{3-methyl-4-(methylsulfinyl)phenyl}-

3(2H)-furanone 

To 320 mg of 4-{3,5-difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-

(methylthio)phenyl}-3(2H)-furanone (Example 381) in 50 ml dichloromethane, was 

added 172 mg of 70 % m-chloroperoxybenzoic acid. The mixture was stirred at 0 °C for 

an hour, which was followed by addition of 30 ml 5 % aqueous sodium bicarbonate. 

15 The solution was stirred for another 10 minutes. Then the mixture was c.oncentrated in 

vacuo, and was extracted with 50 ml water and dichloromethane (30 ml x 3). Then the 

organic layer was concentrated under reduced pressure and was purified by column 

chromatography (hexane/ethylacetate = 1:1) to give 211 mg of 4-(3,5-difluorophenyl)-

2,2-dimethyl-5-{3-methyl-4-(methylsulfinyl)phenyl}-3(2.H)-furanone. NMR: B 1.57 (s, 

20 6H), 2.36 (s, 3H), 2.73 {s, 3H), 6.77 (m, lH), 6.86 {m, 2H), 7.50 (m, lH); 7.66 (m, lH), 

7.99 (d,J = 8.4 Hz, lH). IR (cm"1
): 1698, 1624, 1592, 1384, 1310, 1206, 1072, 915. 

25 
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[Example 384} 

F 

5-{4-(Aminosulfonyl)-3-methylphenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-

3(2B)-furanone 

240 mg of 4-(3,5-difluorophenyl)-2,2-dimethyl-5-{ 3-methyl-4-(methyl­

sulfinyl)phenyl}-3(2/:l)-furanone was converted into 33 mg of 5-{4-(aminosulfonyl)-3-

methylphenyl }-4-(3 ,5-difluorophenyl)-2,2-dimethyl-3(2H)-furanone by a procedure 

10 similar to the procedure used for Example 367. NMR: 5 1.56 (s, 6H), 2.66 (s, 3H), 4.98 

(br s, 2H), 6.85 (m, 3H), 7.41 (m, lH), 7.80 (m, lH), 7.92 (m, lH). 

15 

[Example 385) 

Me02S F 

Cl 

4-(3-Chlorophenyl)-2,2-dimethyl-S-{3-tluoro-4-(methylsulfonyl)phenyl}­

(2.H)-furan-3-thione 

130 mg of 4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)-

20 phenyl}-3(211)-furan-3-thione (Example 278) in 20 ml toluene was stirred at reflux for 

12 hours in the presence of 67 mg of Lawesson's reagent. Then the solvent was removed 

in vacuo and the resulting residue was extracted with 50 ml water and dichloromethane 

(50 ml x 3). The organic layer was concentrated under reduced pressure and was 

purified by column chromatography (hexane/ethylacetate = 4: 1) to give I 17 mg of 4-(3-
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chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-(2H)-furan-3-thione 

as a solid. mp: 105-106 ~C. NMR: o 1.71 (s, 6H), 3.24 (s, 3H), 7.12 (m, 3H), 7.41 (m, 
.. · . 

lH), 7.52 {m, 2H), 7.92 (dd, J = 7.8, 7.2 Hz, IH). IR (cm-1
): 1604, 1557, 1324, 1273, 

1209, 1145, 1047,963. 

[Example 386) 

F 

5-{4-(Aminosulfonyl)-3-tluorophenyl}-4-(3,S-ditluorophenyl)- 2,2-dimethyl­

(2H)-furan-3-thione 

140 mg of 5-{4-(aminosulfonyl)-3-fluorophenyl}-4-(3,5-difluorophenyl)- 2,2- .. 
dimethyl-3(2H)-furanone (Example 312) was converted into 103 mg of 5-{4-

(aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-{3,5-difluorophenyl)-(2H)-furan-3-

JS thione by a procedure similar to the procedure employed for Example 385. mp: 153-154 
°C. NMR: o 1.71 (s, 6H), 5.12 (br s, 2H), 6.84 (m, 3H), 7.48 (m, 2H), 7.90 (dd, J = 8.1, 
8.1 Hz, lH). IR(cm"1

): 3416, 3279, 1624, 1557, 1356, 1273, 1173, 1121, 1064. 

[Example 387) 

20 

5-{2-Chloro-4-(methylthio)phenyl}-2,2-dimetbyl-4-phenyl-3(2H)-furanone 

3.05 g of l-{2-chloro-4-(methylthio)phenyl}-2-phenyl-ethan-1-one in 60 ml 
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dry THF was stirred at 0 °C for 20 minutes in the presence of 95 % oil dispersion of 

sodium hydride (1.0 g), ·which was followed by dropwise addition of a-bromoisobutyryl 

cyanide (2.5 ml) diluted in 50 ml THF. The reaction solution was allowed to warm 

slowly to room temperature and was stitted overnight. Then the solvent was removed in 

s vacuo, which was followed by extraction with 30 ml water and diethylether (50 ml x 3). 

The organic layer was concentrated under reduced pressure and was purified by column 

chromatography (hexane/ethylacetate = 8: 1) to yield 2. 73 g of 5-{2-chloro-4-

(methylthio )phenyl }-2,2-dimethyl-4-phenyl-3(2H)-furanone. NMR: o 1.56 (s, 6H), 2.48 

(s, 3H), 7.10 (dd, J = 8.4, 1.5 Hz, IH), 7.24 (m, 3H), 7.26 (m, 3H), 7.37 (d, J = 1.5 Hz, 

to IH). IR (cm-1): 1698, 1620, 1394, 1235, 1176, 1144. 

15 

20 

Compound of Example 388 was prepared by procedures similar to the 

procedures employed for Example 387. 

[Example 388] 

Mes 

Example R Melting point & spectral data 
388 3-F NMR: o 1.56 (s, 6H), 2.51 {s, 3H), 6.89 (m, lH), 7.01 (m, 

2H), 7.14 (dd, J = 8.4, 1.8 Hz, IH), 7.19 (m, lH), 7.26 (d, J 
= 3.3 Hz, IH), 7.28 (d, J = 1.8 Hz, IH). IR (cm"1

): 2981, 
1701, 1615, 1376, 1200. 

[Example 389) 
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S-{2-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2B)-furanone 

350 mg of 5-{2-chloro-4-(methylthio )phenyl }-2,2-dimethyl-4-phenyl-3(2H)-

5 furanone (Example 387) was dissolved in 75 ml of 1: 1: 1 methanol/THF/water, to which 

was added 1.0 g of OXONE. The reaction mixture was stirred at room temperature for 6 

hours. The reaction mixture was concentrated in vacuo and the resulting residue was 

extracted with 25 ml water and ethylacetate (50 ml x 3). The organic layer was 

concentrated in vacuo and was purified by column chromatography 

10 (hexane/ethylacetate = 3:1) to give 252 mg of 5-{2-chloro-4-(methylsulfonyl)phenyl}-

2,2-dimethyl-4-phenyl-3(2H)-furanone as a solid. mp: 89-90 °C. NMR: B 1.59 (s, 6H), 

3.11(s,3H),7.19(m,2H), 7.25(m,3H), 7.60(d,J=8.1 Hz, lH), 7.87(dd,J=8.l, 1.8 

Hz, lH), 8.07 (d, J = 1.8 Hz, lH). IR (cm"1
): 1701, 1625, 1586, 1391, 1319, 1153. 

15 Compound of Example 390 was prepared according to procedures similar to 

the procedure in Example 389. 

[Example 390) 

20 

Example R Melting point & spectral data 
390 3-F mp: 97-98 °C. NMR: B 1.59 (s, 6H), 3.12 (s, 3H), 6.88-7.02 

(m,3H), 7.21 (m, lH), 7.62 (d,J= 7.8 Hz, lH), 7.91 (dd,J 
= 7.8, 1 .. 8 Hz, lH), 8.08 {d, J = 1.8 Hz, lH). IR (cm·1

): 

1702, 1626, 1392, 1319, 1262, 1154. 

25 
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(Example 391] 

,p 
Me-S 

S-{2-Cbloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2Jl)-furanone 

To a stirred solution 2.7 g of 5-{2-chloro-4-(methylthio)phenyl}-2,2-dimethyl-

4-phenyl-3(2H)-furanone (Example 387) in 80 ml dichlorometbane, was added 1.94 g 

of 70 % m-chloroperoxybenzoic acid. The reaction mixture was stirred at 0 °C for 2 

hours. Then 40 ml 5 % aqueous sodiUtn bicarbonate was added to the solution and the 

10 solution was stirred for 10 minutes. The solution was extracted with dichloromethane 

(50 ml x 3). The organic layer was concentrated in vacuo and was purified by 

column chromatography (hexane/ethylacetate = 1:1) to give 978 mg of 5-{2-chloro-4-

(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone as a solid. nip: 135-136 

°C. NMR: 3 1.59 (s, 6H), 2.78 (s, 3H), 7.22 (m, 3H), 7.25 (m, 2H), 7.54 (m, 2H), 7.79 

15 (m, lH). IR (cm-1
): 1698, 1623, 1392, 1242, 1145, 1063. 

20 

Compound of Example 392 was synthesized by employing procedures similar 

to the method for Example 391. 

(Example 392) 

,p 
Me-S 
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Example R Melting point & spectral data 

392 3-F Mp: 109-110 °C. NMR: B 1.59 (s, 6H), 2.79 (s, 3H}, 6.91-
7.01 (m, 3H), 7.20 (m, lH), 7.57 {m, 2H), 7.80 (m, lH). IR 
(cm·1): 1701, 1623, 1582, 1392, 1261, 1194, 1062. 

[Example 393) 

,p 
Me-S 

Cl 

s 4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2.H)-furanone 

To a stirred solution of 10.98 g of 4-(3-chlorophenyl)-2,2-dimethyl-5-{4-

(methylthio)phenyl}-3(2R)-furanone (Example 168) in 250 ml of dichloromethane was 

added dropwise 6.59 g of 70% m-chloroperoxybenzoic acid dissolved in 150 ml of 

10 dichloromethane. The reaction mixture was stirred for lhr at 0 °C. The reaction mixture 

was purified following by procedure of Step 1 of Example 22 to give 6.33 g of 4-(3-

chlorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfinyl)phenyl }-3(21:1)-furanone. mp: 109-

110 °C. NMR: B 1.57 (s, 6H), 2.75 (s, 3H), 7.17 (m, IH), 7.31 (m, 2H). 7.65 (d, J= 8.4 

Hz, 2H), 7.80 (d, J= 8.7 Hz, 2H). 

15 

20 

BIOLOGICAL EVALUATION 

Evaluation of in vitro COX-2 and COX-1 Activity [J. Pharmacol. Exp. Tuer. 126, 96 

(1969)] 

Harvest of mouse peritoneal macrophages· 

The abdominal skin of a C57BL/6 mouse was sanitized with 70 % aqueous 

ethanol, and was removed without damaging the peritoneum. 5 ml of cold phosphate 

buffer solution (PBS) was then injected into the abdominal cavity. After a minute, the 

25 peritoneal fluid containing the macrophages was collected using a syringe and a needle. 
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The collected fluid was centrifuged for 5 min at 1500 rpm to afford pellets of cells. The 

pellets were then dispersed in the RPMI-1640 culture medium containing 100 units/ml 

penicillin and I 00 µg/ml streptomycin. 

5 Evaluation of COX-2 activity 

The pellets dispersed as above were treated with 500 µM aspirin in order to 

knock out the activity of the COX-1 enzymes in the cells. The suspension was then 

diluted with the RPMI-1640 medium to contain lxl06 cells/ml. 100 µI of the suspension 

was added to each well of a 96-well ELISA plate. Then the plate was incubated for 2 

Io hrs at 3 7 °C under 5 % C02 in order to fix the macrophages onto the plate. The cells, 

which were not fixed onto the plate were removed by washing with PBS two times. 

The purity of macrophages obtained thereby was confirmed by differential counting. 

The RPMI-1640 medium containing 3 % fetal bovine serum albumin was added to each 

well of the plate, which was followed by stimulation with 10 µg/ml lipopolysaccharide 

15 (LPS). Usually 5xl0s cells/ml were present by this preparation. The LPS-treated 

suspensions were incubated for 16 hours at 37 °C under 5 % C02 to induce COX-2. 

Then the culture medium was removed and the macrophages were washed two times 

with PBS. Then 130 µI RPMI-1640 culture medium was added to each well and the 

macrophage solutions were incubated at 3 7 °C for 10 minutes, which was followed by 

20 the treatment with I 0 µM arachidonic acid and an appropriate amount of compounds of 

this invention. The plate was incubated for another 10 minutes. The upper solution was 

collected using a micropipette and was subjected to determination of PG:Ei amount in 

the solution. The amount of PG:Ei present in the collected solution was determined 

either by a known radio-immuno assay or .by a known enzyme-immunoassay [Methods 

25 in Enzymol. fill, 258 (1982); Methods in Enzymol. .lll, 24 (1990)]. The extent ofCOX-

2 inhibition by a compound of the present invention was calculated by assuming, that 

the amount of PG:Ez formed with the treatment of I 0 µg/ml arachidonic acid was used is 

the maximum possible amount of PG:Ei, and that the amount of PG:Ei formed without 

the treatment of arachidonic acid is the minimum possible amount of PGE2• 

30 

Evaluation of COX-1 activity 

In the evaluation of COX-1 inhibitory activity by a compound of the present 

invention, the same procedures employed for evaluation of COX-2 activity were 

employed, except omitting the following two steps: 1) the treatment with aspirin for 
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knockout of COX-1 activity and 2) treatment with LPS for induction of COX-2. 

The IC50 data of COX-1 and COX-2 for selected compounds of the present 

invention were summarized in the following Table 1. IC50 denotes a concentration of a 

5 compound, at which the enzymatic activity of COX-1 or COX-2 reaches 50 % of the 

activity in the absence of compound treatment. In order ~o determine IC50 for a 

compound of this invention, enzymatic activities were measured at multiple 

concentrations of compounds of this invention around IC50 of the compound. Usually 
enzymatic activities at 4 - 5 ·concentrations were measured to calculate out IC50 for a 

IO compound of this invention. · 

Table 1. in vitro Activities ofCOX-2 inhibitors. 

-

IC50, µg/ml IC50, µg/ml 
--Example COX-2 COX-1 Example COX-2 COX-1 

4 0.02 5 214 0.03 3 
5 0.05 50 216 0.03 20 

-

6 0.05 5 225 0.03 3 
10 0.3 50 236 0~0097 10.7 
11 0.05 20 245 0.03 3· 

17 0.2 30 246 0.03 3 
18 0.2 30 254 0.03 3 
24 0.034 6.97 255 0.03 3 
25 0.013 3.46 256 0.03 5 
31 0.2 20 261 . 1 300 
36 0.2 50 263 0.03 50 
44 0.101 >10 273 0.03 20 
45 0.01 1.07 275 0~03 200 

49 0.3 30 276 0.05 10 
50 0.03 20 278 0.05 30 
53 0.03 ··-. 5 281 ·0.1 10 
54 0.05 10 282 0.03 30 
62 0.01 2 283 0.7 90 
64 0.1 50 284 0.03 10 

66 0.05 50 285 0.03 200 

69 0.3 50 286 0.03 5 
75 0.03 3 290 0.3 20 
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76 0.5 50 291 0.2 3 
77 0.003!.: .... 5 300 0.03 20 ... 

l ····" 

80 o.os'l· .. 
5 302 I 0.03 5 

84 0.03 3 303 0.03 3 

86 0.03 30 304 0.05 50 

94 0.05 5 305 0.003 0.3 

95 0.1 30 311 0.03 3 

96 0.02 3 312 0.02 100 

97 0.002 5 321 0.03 20 

103 0.03 20 322 0.02 3 

104 0.3 100 323 0.03 IO 

105 0.03 50 324 0.03 3 

111 0.3 50 325 0.05 200 

113 0.03 3 326 0.03 20 

121 0.2 30 332 0.03 5 
122 0.03 3 333 0.003 10 

123 0.3 50 334 0.03 3 

126 0.014 3.82 335 0.003 3 

127 0.001 0.12 340 10 30 

129 0.0067 1.02 341 0.3 90 

132 0.0178 7.42 342 0.02 30 

135 0.055 >10 343 0.03 50 

138 0.0067 1.94 344 0.08 200 

146 0.0014 0.83 345 0.03 50 

149 0.0087 1.01 351 0.9 300 

151 0.0188 >10 357 0.05 30 

155 0.016 1.8 358 0.02 8 

157 0.038 5.15 359 0.02 200 

160 0.057 >10 360 0.009 3 

164 0.03 100 361 0.009 4 

167 3 50 362 0.05 300 

168 0.5 3 367 0.06 8 

175 3 30 368 0.02 7 

176 1 10 369 0.02 50 

177 5 30 371 0.02 200 

188 0.3 30 372 0.09 200 

193 0.03 3 373 0.3 600 

194 0.05 20 378 0.03 3 
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195 0.03 5 382 0.08 200 
198 0.03 3 384 0.08 30 

200 0.3 30 385 0.03 0.05 

201 0.1 20 393 0.3 5 

202 0.03 3 

Evaluation of in pivo AntiinOammatary Potency 

Carrageenan-induced Foot Eciema in Rats (CFE) 

s An appropriate amount of a compound of this invention suspended in I % 

methylcellulose (MC) solution was administered to male ~prague-Dawley (SD) rats 

weighing 150 - 200 g by oral gavage. The volume of the administered vehicle for a 

compound of this invention was controlled to be smaller than 10 ml/kg body weight of . 

the animal. One hour later, 0.1 ml of 1 % Can-ageenan saline solution was directly 

10 injected into the right paw of the rats to induce edema in the paw. The paw volumes at 0 

hour and at 3 hours after the injection of Carrageenan were measured by using a 

displacement plethysmometer (Ugo Basile, Italy). The paw volumes were used to 

calculate % inhibition of CFE by an amount of a compound of this invention according 

to the following equation. [Br. J. Pharmacol. il, 132 (1971)] 

15 

20 

% Inhibition of CFE = (1 - .6.treated/.6.control) x 100 

wherein .6.treated = [paw volume at three hours after the Carrageenan injection 

- paw volume right after Carrageenan injection] for a drug-administered rat, 

and .6.control = [paw volume at three hours after the Carrageenan. injection -

paw volume right after Carrageenan injection] for a rat without drug 

administration. 

CFE inhibition data for selected compounds of this invention are summarized 

25 in the following Table 2. In order to determine the inhibitory activity of a compound of 

this invention at a dose, usually 5 to 8 animals were used both for drug-treated group 

and for control group. 

30 
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Table 2. in vivo Antiinflammatory potency of COX-2 inhibitors (CFE) 

Example % Inhibition Dose (oral), 
ml!lk~ body wei2ht 

Indomethacin 28 1 

4 36 3 
14 32 3 

20 36 3 

23 33 3 
84 25 3 

126 39 3 
129 47 3 
146 24 3 

155 35 3 

157 41 3 

164 29 3 
176 23 3 
177 37 3 

195 28 3 

255 31 3 
276 26 3 

278 27 3 

284 33 3 

302 27 3 

303 30 3 
308 32 3 

311 30 3 
312 31 3 
333 25 3 
334 37 3 
335 32 3 
343 25 3 
359 28 3 
361 41 3 

369 28 3 

Evaluation of antiinflammatozy potency by a4juyaot arthritis 

s Arthritis was induced in male SD rats weighing 180-200 g by subcutaneous 

injection of 1 mg of Mycobacterium butyricum mixed in 0.1 ml of incomplete Freund1s 

adjuvant into the base of the tail. The foot volumes were measured using a displacement 
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plethysmometer 14 clays after the injection of the adjuvant Animals with paw volumes 

greater than the nonnal paw volumes (without the adjuvant treatment) by 0.37 ml were 

selected, and then randomized. A designated daily dose of a compound of this .invention, 

which was suspended in 1 % aqueous methylcellulose solution, was administered to the 

5 randomized rats with arthritis by oral gavage daily once beginning on day 14 after the 

injection of the adjuvant. The administration of the compound continued· till day 22 

after the injection of the adjuvant, and the paw volumes were measured on. daily basis 

using a displacement plethysmometer. The paw volumes of 5 to 8 rats on day 22 were 

averaged to detennine % inhibition of adjuvant arthritis (AA} by a compound of this 

Io invention according to the following equation. 

15 

% Inhibition of AA= (1 -Atreated/Acontrol) x 100 

·-·· 

wherein Atreated =[(paw volume at day 22)/(paw volume at day 14) - 1] for a 

drug-administered rat, and Acontrol =[(paw volume at clay 22)/(paw volume at 

clay 14)- 1] for a rat without drug administration. 

ED50 data for adjuvant arthritis for selected compounds of this invention were 

summarized in the following Table 3. ED50 for adjuvant denotes a daily dose of a 

20 compound, at which 50 % inhibition of adjuvant arthritis is achieved. ED50 value was 

determined by a dose-response curve for each compound. 

Table 3. in vivo Antiinflammatory potency of COX-2 inhibitors (AA) 

Example Adjuvant Arthritis ED~ 
m2'k.11: body weight 

4 0.07 

11 0.03 

14 0.06 

126 0.03 

129 0.02 

334 0.09 
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Pbarmacokinetic Studies in Rats 

An appropriate amount of a compound suspended l % aqueous 

5 methylcellulose solution was administered to a male SD rat by oral gavage. Blood 

samples were collected from the retro-orbital sinus at designated times over 24 - 48 

hours. Plasma 

was separated from each blood sample by centrifugation and the plasma was stored at 4 

°C until analysis. The plasma samples prepared thereby were subjected to analysis by 

10 reverse phase HPLC (high performance liquid chromatography) using an appropriate 

internal standard. 

Figure I shows a pharmacokinetic study for Example 393 orally administered 

to a SD rat. Detection of appreciable amounts of Example 62 in the plasma clearly 

15 indicates that the sulfoxide group of Example 393 is biotransformed into the sulfonyl 

group. 
,o 

-s' 

Example393 

Cl Cl 

in vivo Transformation 

Example62 

Sulfoxide compounds of this invention are inhibitors of COX-2 themselves, 

however, they can be transformed into the corresponding sulfones after absorption into 

the body as exemplified by the pharmacokinetic study for Example 393 (Figure 1 ). 

20 Thus, a sulfoxide compound of this invention can be used as a prodrug for the 

corresponding sulfone. 

Analpsjc Studies 

25 Acetic acid-induced writhing test 

ICR mice weighing 18 - 22 g were maintained in a controlled lighting 

environment (12 hours on/12 hours off) and fasted overnight prior analgesic testing. 

Mice were administered with a compound of this invention dissolved in 10:10:80 
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ethanol/Tween 80/salihe or vehicle only by oral gavage. The administered vehicle 

volume was controlled to be 10 ml/kg body weight. One hour later, the animals were 

treated with 0.2 ml of 1.2 % acetic acid by peritoneal injection. 6 minutes later, the 

number of abdominal constrictions was counted for a 6 minutes .period. The 

5 antinociceptive activity was expressed as the reduction in the number of abdominal 

constrictions, compared with that of the placebo group [J. Med. Chem . .3..2, 4942 (1996)]. 

ED50 of the mouse writhing test denotes a dose level at which the number of abdominal 

constrictions is half that of the placebo group. Ten animals per group were .used for this 

study. 

10 

Carrageenan-jnduced thermal Juperalgesja assay 

Male SD rats weighing 170 - 220 g were fasted but with free access to water 

for at leat 16 hours prior to testing. The rats were administered with a compound of this 

invention suspended in 20 ml 0.5 % methylcellulose/0;025 % Tween-20, or with vehicle 

IS only. Then the rats were given 100 ml of 1 % carrageenan in saline or 100 ml saline 

only into the plantar surface of the left hindpaw by injection. Three hours later; the 

nociceptive responses to thermal stimuli were assessed as follows: Rats, which were 

placed in a transparent plastic chamber with a glass floor, were allowed to· acclimate to 

their environment for 10 minutes prior to the testing. The withdrawal latency period in 

20 seconds was determined for the control and the compound treated group, and a percent 

inhibition in the withdrawal latency was calculated to estimate the analgesic effect of 

the compound [Pain J2, 77 (1988)]. In this study 6 animals were used for each group. 

Analgesic potency for two of compounds of this invention are presented in the 

25 following Table 4 along with that of indomethacin for comparison. 

Table 4. Analgesic potency of COX-2 inhibitor 

Compound ED50, mg/kg body weight % Inhibition at 1.0 mg/kg· body weight 
(mouse writhin2) (rat byperal2esia) 

Example4 8.3 27% 

Example 129 12.3 92% 

Indomethacin 7.4 45% 
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Gastric Safety Studies 

Gastric safety for compounds of this invention was evaluated as follows 

5 {Otterness et al., Laboratory Models for Testing Nonsteroidal Anti-inflammatory Drugs 

in Nonsteroidal Anti-inflammatory Drugs; ed John Wiley & Sons pp 217-227 (1985); 

Wiley Interscience; New York]: A designated dose of a compound of this invention 

suspended in I % methylcellulose solution was administered daily once for 7 days to a 

male SD rat by oral gavage. The animal was sacrificed and the inner wall of the 

10 stomach was examined visually 4 hours after the last administration (the 7th day 

administration). The gastric safety was assessed by the 11Ulcer Index" as defined as the 

following scores: 

15 

Score 1: apparently normal stomach. 

Score 2: one or more than one ulcer site of pin-point size only. 

Score 3: erosions of 2 or fewer than 2, which may be accompanied by ulcers 

of pin-point size (an erosion is defined by any ulcerative lesion of 

any dimension greater than 1 mm). 

Score 4: erosions more than 2, which may be accompanied by ulcers of pin-

20 point size. 

Score 5: erosions accompanied by hemorrhage. 

In evaluating the gastric safety of a compound of this invention, usually 8 

animals were used. The ulcer index for a compound was calculated by averaging of the 

25 ulcer index of each animal. The following Table 5 illustrates gastric safety of some 

COX-2 selective inhibitors of this invention. 

Table 5. Gastric safety ofCOX-2 inhibitors 

Group Daily Dose, mg/kg body weight Ulcer Index (1 - 5) 

Placebo - 1.8 ± 1.0 
-

Example4 30 1.8 ± 0.7 

Example IO 30 1.2 ± 0.4 

Example 11 30 1.8 ± 1.0 
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The above described discussion of this invention is directed primarily to 

preferred embodiments and practices thereof. It will be readily apparent to those skilled 

s in the art that further changes and modifications in the actual implementation of the 

concepts described herein can readily be made without departing from the spirit and 

scope of the invention as defined by the following claims, 
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CLAIMS 

1. A compound of the following Fonnula I: 
Mllllt tlltt llltllllll1t 111\ 

* C L M S * 

I 

wherein 

X represents halo, hydrido, or alkyl; 

Y represents alkylsulfonyl, aminosulfonyl. alkylsulfinyl, (N-acylamino )­

sulfonyl, (N-alkylamino )sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; 

R1 and R2 are selected independently from lower alkyl radicals, or form a 4- to 

6-membered aliphatic or hetero cyclic group, taken together with the 2-position carbon 

atom of3(2ffl-furanone ring; 

and AR represents a substituted or non-substituted aromatic group of 5 to 10 

15 atoms; 

or a pharmaceutically-acceptable salt thereof. 

2. A compound according to Claim 1, wherein 

X is selected from halo, hydrido and lower alkyl; 

20 Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfinyl, 

(lower N-acylamino )-sulfonyl, (lower N-alkylamino )sulfonyl and (lower alkyl)thio; 

Z is selected from oxygen and sulfur atom; wherein R1 and R2 are selected 

independently from lower alkyls, or R1 and R2 represent pentylidenyl (-CH2-CH2-CH2-

CH2-), hexylidenyl (-CH2-CH2-CH2-CH2-CH2-), 4-tetrahydro-( 4H)-pyranylidenyl (-CH2-

25 CH2-0-CH2-CH2-). 3-tetrahydrofuranylidenyl(-CH2-0-CH2-CH2-) or 3-oxetanylidenyl 

(-CH2-0-CH2-) to form a cycle taken together with the 2-position carbon atom of the 

3(2H)-furanone ring; 

and AR represents a substituted or non-substituted aromatic group of 5 to I 0 

atoms, which is selected from, but not limited to, the aromatic groups encompassing 
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.. 

wherein, each of R3 to R7, if present, is independently selected from hydrido, halo, alkyl, 

s haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N-dialkylamino, N­

acylamino, (haloacyl)amino, fonnyl, cyano, azido, hydroxy, alkylthio, alkylsulfonyl, 

phenyl, alkoxyalkyl and hydroxyalkyl, or the adjacent two groups of R3 to R7 form, 

taken together, methylenedioxy; and wherein each of R.g to R19, if present, is selected 

from hydrido, halo, alkyl, acyl, haloalkyl, alkoxy, formyl, • cyano, nitro, amino, azido 

10 and acylamino; 

or a pharmaceutically-acceptable salt thereof. 

3. A compound according to Claims I and 2, in which 

X is selected from fluoro, chloro, bromo, hydrido, methyl, ethyl and n-propyl; 

15 Y is selected from methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, 

aminosulfonyl, methylsulfmyl, ethylsulfinyl, n-propylsulfinyl, (N-acetylamino )sulfonyl, 

(N-propionylamino )sulfonyl, (N-butyrylamino )sulfonyl, (N-methylamino )sulfonyl, (N­

ethylamino )sulfonyl, methylthio, ethylthio, and n-propylthio; 

Z is selected from oxygen and sulfur atom; wherein R1 and R2 are selected 

20 independently from methyl and ethyl, or R1 and R2 represent, taken together, 

pentylidenyl (-CH2-CH2-CH2-CH2-), hexylidenyl (-CH2-CH2-CH2-CH2-CH2-), 4-

tetrahydro-( 4H)-pyranylidenyl (-CH2-CH2-0-CH2-CH2-), 3-tetrahydrofuranylidenyl (­

CH2-0-CH2-CH2-), and 3-oxetanylidenyl (-CH2-0-CH2-) to fonn a cycle with the 2-

position carbon atom of the 3(2H)-furanone ring; 
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each of R3 to R,, if present, is independently selected from hydrido, tluoro, 

chloro, bromo, methyl, ·ethyl, n-propyl, iso-propyl, n-butyl; iso-buty4 t-butyl, n-pentyl, 

iso-pentyl, fluorometbyl, ditluoromethyl, trifluoromethyl, 2-fluoroethyl, 1-fluoroethyl, 

2,2-difluoroethyl, 1,2-difluoroethyl, l, 1-ditluoroethyl, 2,2,2-trifluoroethyl, methoxy, 

s ethoxy, n-propyloxy, iso-propyloxy, n-butoxy, trifluoromethoxy, difluoromethoxy, 

fluoromethoxy, acetyl, propionyl, n-butanoyl, iso-butanoyl, n-pentanoyl, nitro. amino, 

N-metbylamino, N-ethylamino, N-n-propylamino, N,N-dimethylamino, N-acetylamino, 

N-propionylamino, N-(trifluoroacetyl)amino, formyl, hydroxy, methylthio, ethylthio. n­

propylthio, methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, phenyl, hydroxymethyl, l -

10 hydroxyethyl and 2-hydroxyethyl, or adjacent two groups of R3 to R1 form, taken 

together, methylenedioxy; 

15 

20 

25 

and each of R8 to R19, if present, is selected from hydrido, fluoro, chloro. 

bromo, methyl, ethyl, n-propyl, isopropyl, acetyl, propionyl, methoxy, ethoxy, iso­

propyloxy, n-propyloxy and fonnyl; 

or a pharmaceutically-acceptable salt thereof. 

4. A compound according to Claim 1, which is represented by the following 

Formula II: 

II 

wherein 

Y represents alkylsulfonyl; aminosulfonyl, alkylsulfinyl, (N-acylamino )-

sulfonyl, (N-alkylamino )sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; 

R1 and R2 are selected independently from lower alkyl radicals; 

and each of R3 to R7, if present, is independently selected from hydrido, halo, 

alkyl, haloalkyl, alk.oxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N­

dialkylamino, N-acylamino, N-(haloacyl)amino, formyl, cyano, azido, hydroxy, 

\ lD\11\ \l\lll llltl \ll\I ~ llll 
* C L K S * 
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alkylthio, alkylsulfonyl, phenyl, alkoxyalkyl and hydroxyalkyl, or two adjacent groups 

ofR3 and R7 form, taken together, methylenedioxy; 

or a pharmaceutically-acceptable salt thereof. 
Mllllll lllllJ 1111111111 fl 1111 

* · C L M S * 

s 5. A compound according to Claim 4, in which 

Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfinyl, 

(lower N-acylarilino )sulfonyl, (lower N-alkylamino )sulfonyl, and (lower alkyl)thio; 

Z is selected from oxygen and sulfur atom; 

R, and R2 are independently selected from methyl and ethyl radical; 

Io and wherein each of R3 to R7, if present, is independently selected from hydrido, 

halo, lower alkyl, lower haloalkyl, lower alkoxy, lower haloalkoxy, lower acyl, nitro, 

amino, lower N-alkylamino, lower N,N-dialkylamino, lower N-acylamino, (lower 

haloacyl)amino, formyl, cyano, azido, hydroxy, lower alkylthio, lower alkylsulfonyl, 

phenyl, lower alkoxyalkyl and lower hydroxyalkyl, or two adj,acent groups of R3 to R7 

15 form, taken together, methylenedioxy; 

or a pharmaceutically-acceptable salt thereof. 

6. A compound according to Claim 5, in which 

Y is selected from methylsulfonyl, aminosulfonyl, methylsulfinyl, (N-

20 acetylamino)sulfonyl, (N-propionylamino)sulfonyl, (N-butyrylamino)sulfonyl, (N-

methylamino )sulfonyl, (N-ethylamino )sulfonyl, and methyltltio; 

Z is selected from oxygen and sulfur atom; 

R1 and R2 are independently selected from methyl and ethyl radical; 

and each of R3 to R7, if present, is independently selected from hydrido, fluoro, 

25 chloro, bromo, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pentyl, 

iso-pentyl, fluoromethyl, difluoromethyl, trifluoromethyl, 1-fluoroethyl, 2,2,2-

trifluoroethyl, methoxy, trifluoromethoxy, difluoromethoxy, fluoromethoxy, acetyl, 

propionyl, n-butanoyl, iso-butanoyl, n-pentanoyl, nitro, amino, N,N-dimethylamino, N­

acetylamino, N-propionylamino, formyl, hydroxy, methylthio, ethylthio, n-propylthio, 

30 methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, phenyl, hydroxymethyl, 1-

hydroxyethyl and 2-hydroxyethyl, or adjacent tWo groups of R3 to R7 form, taken 

together, methylenedioxy; 

or a pharmaceutically-acceptable salt thereof 



~-==w - ;;;:;-- - -- za;~· . 7Dsz 

W000/61571 201 
PCT/KR00/00339 

7. A compound according to Claim 6, which is selected from the following 

group of specific compdrititts: 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(211)-furanone; 

s 2,2-Dimethyl-4-(2-fluorophenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2.H)-furanone; 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2ll)-furanone; 

2,2-Dimethyl-4-(4-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2.H)-furanone; 

2,2-Dimethyl-4{3-fluoro-4-phenylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(211)­

furanone; 

10 4-(2,4-Difluorophenyl)-2,2-climethyl-5-{4-(methylsulfonyl)phenyl}-3(2ll)-furanone; 

4-(2,5-Difluorophenyl)-2,2-climethyl-5-{4-(methylsulfonyl)phenyl}-3(2lf)-furanone; 

4-(3,4-Difluorophenyl)-2,2-climethyl-5-{4-(methylsulfonyl)phenyl}-3(2.H)-furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-S-{ 4-(methylsulfonyl)phenyl }-3(211)-furanone; 

4-(2-Chlorophenyl)-2,2-climethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

IS 4-(3-Chlorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-( 4-Chlorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl}-3(2I:l)-furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

4-(3-Chloro-S-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

20 furanone; 

4-( 4-Chloro-3-fluorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2I:l)­

furanone; 

4-(2,4-Dichlorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-(3 ,4-Dichlorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

25 4-(3,5-Dichlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-( 4-Bromophenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-(3-Bromophenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(2-methylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-(3-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/l)-furanone; 

30 2,2-Dimethyl-4-( 4-methylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2.H)-furanone; 

2,2-Dimethyl-4-( 4-ethylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }- 4-( 4-n-propylphenyl)-3(2H)-furanone; 

2,2-Dimethyl-4{3-iso-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-( 4-iso-propylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2lf)-furanone; 

I llllllMllllt~lllHf IJI II IHI 
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2,2-Dimethyl-4-(3-fluoro-4-iso-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

4-(3-Chloro-4-iso-propylphenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

5 2,2-Dimethyl-4-( 4-n.:.butylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-( 4-t-butylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-( 4-fluoro-2-methylphenyl)-S-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2,2-Dimethyl-4-(5-fluoro-2-methylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

1 o furanone; 

2,2-Dimethyl-4-(3-fluoro-4-methylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2,2-Dimethyl-4-(2-methoxyphenyl)-S-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(3-methoxyphenyl)-S-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

15 2,2-Dimethyl-4-( 4-methoxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-(2-hydroxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; · 

2,2-Dimethyl-4-(3-hydroxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-( 4-hydroxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; . 

4-(2,4-Dimethoxyphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

20 4-(3,4-Dimethoxyphenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-(3,4-methylenedioxyphenyl)-S-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

2,2-Dimethyl-4-(3,5-dimethyl-4-methoxyphenyl)-5-{4-(methylsulfonyl)-phenyl}-

3(2.H)-furanone; 

25 2,2-Dimethyl-4-(3,4-dimethylphenyl)-S-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimetbyl-4-(3-fluo:t"()-4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

2,2-Dimethyl-4-(3-fluoro-4-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

30 2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(methylthio}phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-{4-(ethylthio)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4,5-di-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-{4-(ethylsulfonyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(2/{)-

furanone; 

\ \11\11\ \\\I\\ 111\l\\l\I \\ \II\ 
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2,2-Dimethyl-4-{3-(fluoromethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(211}­

furanone; 

2,2-Dimethyl-4-{ 4-(fluoromethyl)phenyl }·5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

furanone; 

s 4-{3-(Difluoromethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2/l)-

furanone; 

4-{ 4-(Difluoromethyl)phenyl }-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(211)­

furanone; 

2,2-Dimethyl-5-{ 4-{methylsulfonyl)phenyl }-4-{2-(trifluoromethyl)phenyl }-3(28)-

1 o furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-{3-(trifluoromethyl)phenyl}-3(2H)­

furanone; 

2,2-Dimethyl-4-{ 3-fluoro-5-( trifluoromethyl)phenyl }-5-{ 4-(methylsulfonyl)phenyl }-

3(211}-furanone; 

15 4-{3-Chloro-5-(trifluoromethyl)phenyl }-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl}-

3(211}-furanone; 

4-{ 4-Acetyl-3-(trifluoromethyl)phenyl }-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-

3(211)-furanone; 

4-{3-Acetyl-5-(tritluoromethyl)phenyl}-2,2-dimethyl-5-{4-{methylsulfonyl)phenyl}-

20 3(2H)-:furanone; 

2,2-Dimethyl-5-{ 4-{methylsulfonyl)phenyl }-4-{ 4-(trifluoromethyl)phenyl }-3(2H)­

furanone; 

2,2-Dimethyl-4-{3,5-di-(trifluoromethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(21/)-

furanone; 

25 4-{ 4-Chloro-3-(trifluoromethyl)phenyl }-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-

3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }- 4-(3-nitrophenyl)-3(2H)-furanone; 

4-(3-Aminophenyl)-2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-{ 4-(N,N-dimethylamino )phenyl }-5-{ 4-(methylsulfonyl)phenyl }-3(28)-

30 furanone; 

2,2-Dimethyl-4-(2-formylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(211}-furanone; 

2,2-Dimethyl-4-(3-fonnylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-{4-formy1phenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-{3-(Acetylamino )phenyl }-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

· Hlllllt UlltltR\l 1tlll ll llll· 
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furanone; 

4-(3-Acetylphenyl)-2,2""dimethyl-5-{ 4-(methylsulfonyl)pltenyl }-3(2H)-furanone; 
. : . . . 

4-(4-Acetylphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)ph,enyl}-3(2H)-furanone; 
. •" . 

4-( 4-Biphenyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phe,nyl}-3(2H)-furanone; 
s 2,2-Dimethyl-4-[ 4-(1-hydroxyethyl)phenyl]-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2,2-Dimethyl-4-[ 4-(1-hydroxymethyl)phenyl]-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2,2-Dimethyl-5-{ 4-(rilethylsulfinyl)phenyl }- 4-phenyl;.3(iH)-furanone; 

1 o 2,2-Dimethyl-4-(3-fluorophenyl)-5-{ 4-(methylsulfinyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-( 4-fluorophenyl)-5-{ 4-(methylsulfinyl)phenyl }-3(2H)-furanone; 
2,2-Dimethyl-4-(3,5-difluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3(2H)-furanone;. 
4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfinyl)phenyl }-3(2H)- . 

furanone; 

Is 4-(3-Chloro-5-fluorophenyl)-2,2-dimethyl-5-{ 4-(methylsulfinyl)phenyl }-3(2H)­
furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2H)-furanone; · 

4-( 4-t-Butylphenyl)-2,2-dimethyl-5-{ 4-(methylsulfmyl)phenyl}-3(2/l)-furanone; 
2,2-Dimethyl-4-(2-fluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3(2H)-furanone; · 

20 2,2-Dimethyl-4-(3-fluorophenyl)-5-{ 4-(methylthio )phenyl }-3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(metbylthio )phenyl }-4-phenyl-3 (2H)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methylthio)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylthio )phenyl }-4-{3-(trifluormethyl)phenyl }-3(2H)-furanone; 
2,2-Dimethyl-5-{4-(methylsulfinyl)phenyl}-4-{3-(trifluormethyl)phenyl}-3(2H)-

2S furanone; 

2,2-Dimethyl-4-{3-fluoro-5-(trifluormethyl)phenyl}-S-{4-(methylsulfinyl)phenyl}-

3(2H)-furanone; 

4-{3-Chloro-5-(trifluormethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-

3(2H)-furanone; 

30 4-{3-Acetyl-5-(trifluormethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-

3(2H)-furanone; 

4-{4-Acetyl-3-(trifluormethyl)phenyl}-2,2-dimethyl-S-{4-(methylsulfinyl)phenyl}-

3(2.H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylthio )phenyl }-4-( 4-nitrophenyl)-3(2H)-furanone; 

\:\llllll· llllll lllll 1111111111\ 
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2,2-Dimethyl- 4-( 4-methoxyphenyl)-5-{ 4-(methylthio )phenyl }-3(2H)-furanone; 

4-(2,5-Difluorophei1&1}i2,2-dimethyl-5-{ 4-(methylthliJ }Plenyl}-3(2H)-furanone; 

4-(3,5-Difluoropbenyl)-2,2-dimethyl-5-{ 4-(methylthio )phenyl }-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)plienyl }-2,2-dimethyl-4-(4-fluorophenyl)-3(2H)-furanone; 

s 5-{4-(Aminosulfonyl)phenyl }-4-(3,S-clitluorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl }-4-(3-chloro-5-tluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{ 4-(Aminosulfonyl)pbenyl }-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

S-{4-(Aminosulfonyl)phenyl }-4-(3,4-dichlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

10 5-{ 4-(Aminosulfonyl)pheny1}-4-(3,5-dichlorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{3-(tritluoromethyl)phenyl }-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{3-fluoro-5-(tritluoromethyl)phenyl}-

3(2H)-furanone; 

15 5-{ 4-(Aminosulfonyl)phenyl }-4-{3-chloro-5-(trifluoromethyl)phenyl }-2,2-dimethyl 

3(2H)-furanone; 

4-{3-Acetyl-S-(trifluoromethyl)phenyl }-5-{ 4-(aminosulfonyl)phenyl }-2,2-dimethyl 

3(2H)-furanone; 

4-{ 4-Acetyl-5-(trifluoromethyl)phenyl }-5-{ 4-(aminosulfonyl)phenyl}-2,2-dimethyl 

20 3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(3-methylphenyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-4-{2,4-ditluorophenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(3,4-dimethylphenyl)-3(211)-furanone; 

25 5-{ 4-(Aminosulfonyl)phenyl }-4-(2,4-dimethoxyphenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl}-4-{3,4-dimethoxyphenyl)-2,2-dimethyl-3(2H)-furanone; 

4-(3-Acetylphenyl)-5-{ 4-(aminosulfonyl)phenyl }- 2,2-climethyl-3(2H)-furanone; 

4-(3-Acetyl-5-chlorophenyl)-S-{ 4-( aminosulfonyl)phenyl }-2,2-dimetbyl-3(2H)­

furanone; 

30 4-(3-Acetyl-4-chlorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2H)-

furanone; 

4-(3-Acetyl-4-fluorophenyl)-5-{ 4-( aminosulfonyl)phenyl }-2,2-dimethyl-3(2H)-

furanone; 

4-(3-Acetyl-5-tluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2H)-
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furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3-chloro-4-fluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

s 5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(3-methoxyphenyl)-3(2H)-furanone; 

4-( 4-Acetylphenyl)- 5-{ 4-(aminosulfonyl)phenyl }-2,2-dimethyl-3(2H)-furanone; 

4-( 4-Acetyl-3-chlorophenyl)-5-{ 4-( aminosulfonyl)phenyl }-2,2-dimethyl-3(211)­

furanone; 

4-(4-Acetyl-3-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2H)-

l o furanone; 

4-(4-Acetyl-3-bromophenyl)-5-{4-(aminosulfonyl)phenyl}.;.2,2-dimethyl-3(2H)- · 

furanone; 

4-{ 4-(Acetylamino )phenyl }-5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-3(2H)­

furanone; 

15 5-{ 4-{Aminosulfonyl)phenyl }-2,2-dimethyl-4-(2-methylphenyl)-3(2H)-furanone; 

5-{ 4-{Aminosulfonyl)phenyl }-4-{3,4-difluorophenyl)-2,2-dimethyl-3(2H)-furanone; 

S-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-methylphenyl)-3(2H)-furanone; 

5-{4-{Aminosulfonyl)phenyl}-2,2-dimethyl-4-{3,4-{methylenedioxy)phenyl}-3(211)- ·. 

furanone; 

20 5-{4-(Aminosulfonyl)phenyl}-4-(4-chlorophenyl}-2,2-dimethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 4-(methylthio )phenyl}-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(3-fluoro-4-phenylphenyl)-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(4-bromophenyl)-2,2-dimethyl-3(211)-furanone; 

25 5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(5-iso.;.propyl-2-methoxyphenyl)-3(2H)-

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(S-iso-propylphenyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 4-( ethylthio )phenyl }-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-methoxyphenyl)-3(211)-furanone; 

30 5-{ 4-(Aminosulfonyl)phenyl }-4-( 4-n-butylphenyl)-2,2-dimethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-4-(3 ,5-dichlorophenyl)-2,2-dimethyl-3(2H)-furanone; · 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3,4,5-trimethoxyphenyl)-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-hydroxyphenyl)-3(211)-furanone; 
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5-{4-(Aminosulfonyl)pbenyl}-2,2-dimethyl-4-(4-tluoro-~;-Iri,ethoxyphenyl)-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3,5-dimethyl-4-methoxyphenyl)-3(2H)­

furanone; 

5 5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-ethylphenyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-phenylphenyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-fluorophenyl)-3(2H)-furanone; 

4-(3-Aminophenyl)-5-{ 4-( aminosulfonyl)phenyl }- 2,2-dimethyl-3(2.H)-:furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-{2,5-difluorophenyl)-2,2-dimethyl-3(2lf)-furanone; 

10 5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-nitrophenyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(5-fluoro-2-methylphenyl)-3(2H)­

furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(211)-furanone; 

2-Ethyl-4-(4-fluorophenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

15 2-Ethyl-4-(3-fluorophenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-(3-Chlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2}{)-furanone; 

2-Ethyl-4-(2-fluorophenyl)-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-( 4-AcetylpP,enyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-(4-Acetyl-3-chlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

20 furanone; 

4-( 4-Acetyl-3-fluorophenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

4-{4-Acetyl-3-(trifluoromethyl)phenyl}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)­

phenyl }-3(2H)-furanone; 

25 4-(3,5-Difluorophenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3 (2ll)-

furanone; 

4-(3,4-Difluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

4-(3-Chloro-4-fluorophenyl)-2-ethyl-2-methyl-5-{4-{methylsulfonyl)phenyl}-3(2ll)-

30 :furanone; 

4-(3-Chloro-5-fluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2ll)7' 

furanone; 

4-(3,5-Dichlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

:furanone; 
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2-Ethyl-4-(4-methoxyphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2-Ethyl-2-methyl-4-(4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2-Ethyl-2-methyl-4-(3-methylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2-Ethyl-2-methyl-S-{4-(methylsulfonyl)phenyl}-4-(3-trifluoromethylphenyl)-3(2H)-

5 furanone; 

4-(3-Acetylphenyl)-2-ethyl-2'"methyl-S-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-(3-Acetyl-4-fluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

4-(3-Acetyl-4-chlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

IO furanone; 

4-{3-(Acetylamino )phenyl }-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2-Ethyl-2-methyl-4-{ 3,4-(methylenedioxy)phenyl }-5-{ 4-(methylsulfonyl)phenyl }-

3(2R)-furanone; 

15 4-{ 4-Chloro-3-(trifluoromethyl)phenyl }-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)­

phenyl }-3(2H)-furanone; · 

4-{5-Chloro-3-(tritluoromethyl)phenyl}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)­

phenyl }-3(2H)-furanone; 

2-Ethyl-4-{ 5-tluoro-3-(trifluoromethyl)phenyl }-2-ethyl-2-methyl-5-{ 4-

20 (methylsulfonyl)phenyl }-3(2H)-furanone; 

2-Ethyl-4-(4-ethylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(211)-furanone; 

2-Ethyl-4-(3-methoxyphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2-Ethyl-4-(3-iso-propylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

25 2-Ethyl-4-( 4-iso-propylphenyl)-2-methyl-S-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2-Ethyl-4-(3-fluoro-4-iso-propylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-

3(2H)-furanone; 

2-Ethyl-4-(S-fluoro-4-iso-propylphenyl)-2-methyl-S-{4-(methylsulfonyl)phenyl}-

30 3(2H)-furanone; 

4-(3-Chloro-4-iso-propylphenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-

3(211)-furanone; 

4-( 4-t-Butylphenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(4-n-propylphenyl)-3(2H)-furanone; 
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4-( 4-n-Butylphenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2/:1)-furanone; 

4-(3,4-Dimethylphenyl)1,2'."ethyl-2-methyl-5-{4-(methylsulf~~yl)phenyl}-3(2H)­

furanone; 

4-(3,4-Dichlorophenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

5 furanone; 

4-(3-Aminophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-{3-(Difluoromethyl)phenyl}-2-ethyl-2-methyl-5-{4-{methylsulfonyl)phenyl}-3(2H)-

furanone; 

2-Ethyl-4-{ 4-(fluoromethyl)phenyl }-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

l o furanone; 

4-( 4-Chlorophenyl)-2-ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl}phenyl }-4-{ 4-(trifluoromethyl)phenyl }-3(2H)­

furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(trifluoromethoxy)phenyl}-

15 3(2H)-furanone; 

4-(4-Chloro-3-fluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl}phenyl}-3(2H)­

furanone; 

2-Ethyl-4-(4-fluoro-2-methylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

20 2-Ethyl-4-(5-fluoro-2-methylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

4-(3,4-Dimethoxyphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3{2H)­

:furanone; 

4-(3,5-Dimethoxyphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

25 furanone; 

2-Ethyl-4-(5-fluoro-2-methylphenyl)-2-methyl-5-{ 4-(methy lsulfonyl)phenyl }-3(2H)­

furanone; 

2-Ethyl-4-(3-fl.uoro-4-methoxyphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

30 4-(3,5-Difluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

4-(3,5-Dichlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

4-(3,5-Dimethyl-4-methoxyphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-
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3(2H)-furanone; · 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3,4,5-trimethoxyphenyl)..;3(2H)­
furanone; 

5-{4-(Aminosulfonyl)pheriyl}-2-ethyl-2-methyl-4-phenyl-3(2/f)-furanone; 
5 5-{ 4-(Aminosulfonyl)phe~yl }-2-ethyl-4-( 4-fluorophenyl)-2~m~thyl-3(2H)-furanone; 

. . 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(3-fluorophenyl)-2..;methyl-3(2H)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-methylphenyl)-3(2H)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-4-(3-chlorophenyl)-2-ethyl-2-methyl-3(2H)-furanone; 
5-{ 4-(Aminosulfonyl)phenyl }-4-( 4-chlorophenyl)-2-ethyl-2-methyl-3(2H)-furanone; 

10 5-(4-Aminosulfonylphenyl)-2-ethyl-2-methyl-4-{3-(trifluoromethyl)phenyl};.3(2H)-
furanone; 

5-(4-Aminosulfonylphenyl)-2-ethyl-2-methyl-4-{3-fluoro-S;.(trifluoromethyl)phenyl}-
3(2H)-furanone; 

5-(4-Aminosulfonylphenyl)-{3-chloro-5-(trifluoromethyl)phenyl}-2-ethyl-2-methyl-4-
15 3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-2-methyl-4-{ 4-(trifluoromethyl)phenyl }-3(2H)-
furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-difluorophenyl)-2-ethyl-2-methyl-3(2/J)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-4-(3,5-dichlorophenyl)-2-ethyl-2-methyl-3(2H)-

20 furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,4-difluorophenyl)-2-ethyl-2,.methyl-3(2H)-furanone; 
S-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(3-methoxyphenyl}-2-methyl-3(2/J)-:furanone; 
4-( 4-Acetylphenyl)- 5-{ 4-( aminosulfonyl)phenyl }- 2-ethyl-2-methyl-3(2/J)-furanone; 
4-(4-Acetyl-3-chlorophenyl)-5-{4-(aminosulfonyl)phenyl}-2-ethyl-2-methyl-3(2/J)-

25 furanone; 

4-(4-Acetyl-3-fluorophenyl)-5~{4;.(aminosulfonyl)phenyl}-2-ethyl-2-methyl-3(2H)­

furanone; 

4-{ 4-Acetyl-4-(trifluoromethyl)phenyl }-5-{ 4-( aminosulfonyl)phenyl }-2-ethyl-2-
methyl-3(2H)-furanone; 

30 5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-( 4-fluoro-3-methoxyphenyl)-2-methyl-3(2H)-
furanone; 

2,2-Diethyl -5-{ 4-(methylsulfonyl)phenyl }-4-phenyl -3(2H).-furanone; 
2,2-Diethyl-4-(3-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 
4-(3-Chlorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 
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2,2-Diethyl-4-(3-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Diethyl-4-(3-metho~Y,Plienyl)-5-{ 4-(methylsulfonyl)p)l~~l }-3(2H)-furanone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-{3-(trifluoromethyl)phenyl}-3(2H)­

furanone; 

5 2,2-Diethyl-4-{3-fluoro-5-(trifluoromethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-

3(211)-furanone; 

4-{3-Chloro-5-(trifluoromethyl)phenyl}-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-

3(2/i)-furanone; 

2,2-Diethyl-4-( 4-fluorophenyl)-5-{ 4-(metbylsulfonyl)phenyl }-3(2H)-furanone; 

10 4-(4-Chlorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2H}-furanone; 

2,2-Diethyl-4-( 4-methylphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(211)-furanone; 

2,2-Diethyl-4-(4-methoxyphenyl)-5-{4-{methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Diethyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(trifluoromethyl)phenyl }-3(2H)­

furanone; 

15 4-( 4-Acetyl-3-chlorophenyl)-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-( 4-Acetylphenyl)-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-(4-Acetyl-3-fluorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-( 4-Acetyl-2-chlorophenyl)-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-(4-Acetyl-2-fluorophenyl)-2,2-diethyl-S-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

20 2,2-Diethyl-4-(3,4-difluorophenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(211)-furanone; 

2,2-Diethyl-4-(3,5-difluorophenyl)-5-{ 4-(methylsulfonyl)phenyl}~ 3( 211)-furanone; 

2,2-Diethyl-4-(2,5-difluorophenyl)-5-{4-(methylsu1fonyl)phenyl}-3(2H)-furanone; 

4-(3-Chloro-5-tluorophenyl)-2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Diethyl-4-(3,4-dimethoxyphenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(211)-furanone; 

25 2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-n-propylphenyl)-3(2H)-furanone; 

2,2-Diethyl-4-(2,4-difluorophenyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2Jl)-furanone; 

4-( 4-t-Butylphenyl)-2,2-diethyl-5 { 4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Diethyl-4-(3,4-dimethylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Diethyl-4-(4-iso-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

30 4-(3-Acetylphenyl)- 2,2-diethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

4-(3-Chloro-4-fluorophenyl}-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Diethyl-4-(3-fluoro-4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

4-(3-Cbloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-(2}{)-furan-3-
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thione; 

2,2-Dimethyl-4-(4-fluorophenyl)-S-{4-(methylsulfonyl)p~enyl}-(2H)-furan-3-thione; 

2,2-Dimethyl-4-(3-fluorophenyl)-S-{4-(methylsulfonyl)phenyl}-(2H)-furan-3-thione; 

4-(3,S-Difluorophenyl)-2,2-dimethyl-S-{ 4-(methylsulfonyl)phenyl }-(2/f)-furan-3-

5 thione; 

5-[ 4-{ (Acetylamino )sulfonyl} phenyl]-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)-furanone; 

5-[ 4-{ (Butyrylamino )sulfonyl} phenyl]-2,2-dimethyl-4-{3-fluorophenyl)-3(21:1)­

furanone; 

2,2-Dimethyl-S-[ 4-{ (N-methylamino )sulfonyl }phenyl]-4-(3-fluorophenyl)-3(2.H)-

1 o furanone; 

2,2-Dimethyl-5-[ 4-{ (N-ethylamino)sulfonyl} phenyl]-4-(3'."fluorophenyl)-3(21:1)­

furanone; or a pharmaceutically-acceptable salt thereof. 

8. A compound according to Claim 1, which is represented by the following 

15 Formulalll: 

III 

• 
wherein 

Y represents N-alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-

20 acylamino)sulfonyl, (N-alkylamino)sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; wherein m and n are integers from I to 3 

inclusive, with proviso that (m + n) ::5 4; 

P is selected from oxygen atom and methylene radical (-CH2-); 

and each of R3 to R7, if present, is independently selected from hydrido, halo, 

25 alkyl, haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N­

dialkylamino, N-acylamino, N-{haloacyl)amino, formyl, cyano, azido, hydroxy, 

alkylthio, alkylsulfonyl, phenyl, alkoxyalkyl and hydroxyal"yl, or two adjacent groups 
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of R3 to R, form, taken together, methylenedioxy; 

or a pharmaceutically-acceptable salt thereof. 

9. A compound according to Claim 8, in which 

Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfinyl, 

(lower N-acylamino )sulfonyl, (lower N-alkylamino )sulfonyl, and (lower alkyl)thio; 

Z is selected from oxygen and sulfur atom; wherein m and n are integers from 

1 to 3 inclusive, with proviso that (m + n) ~ 4; 

Pis selected from oxygen atom and methylene radical (-CH2-); 

to and each of R3 to R1, if present, is independently selected from hydrido. halo. 

alkyl, haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N­

dialkylamino, N-acylamino, N-(haloacyl)amino, formyl, cyano, azido, hydroxy, 

alkylthio, alkylsulfonyl, phenyl, lower alkoxyalkyl and lower hydroxyalkyl. or adjacent 

two groups ofR3 to R, form, taken together, methylenedioxy; 

15 or a pharmaceutically acceptable salt thereof. 

10. A compound according to Claim 9, in which 

Y is selected from methylsulfonyl, aminosulfonyl, methylsulfinyl, (N­

acetylamino )sulfonyl, (N-propionylamino )sulfonyl, (N-butyrylamino )sulfonyl, (N-

20 methylamino)sulfonyl, (N-ethylamino)sulfonyl, and methylthio; 

Z is selected from oxygen and sulfur atom; 

m and n are integers from 1 to 3 inclusive, with proviso that (m + n) :S 4; 

wherein P is oxygen atom or methylene radical (-CH2-); 

and each ofR3 to R7, if present, is independently selected from hydrido, fluoro, 

25 chloro, bromo, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, acetyl, 

and propionyl; 

or a pharmaceutically-acceptable salt thereof. 

11. A compound according to Claim 10, which is selected from the following 

30 group of compounds: 

2-{ 4-(Methylsulfonyl)phenyl }-3-phenyl-1-oxa-spiro[ 4,4]non-2-en-4-one; 

3-(3-Methylphenyl)-2-{ 4-(methylsulfonyl)pheny l}-1-oxa-spiro[ 4,4]non-2-en-4-one; 

3-( 4-iso-Propylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4 ]non-2-ene-4-one; 
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3-(3,5-Difluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4]non-2-ene-4-

one; 

3-(2-Fluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-l-oxa-spiro[4,4]non-2-ene-4-one; 

3-(3-Fluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4 ]non-2 .. ene-4-one; 

s 3-(3.;Chlorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1~oxa-spiro[4,4]non-2-ene-4-one; 
3-( 4-Fluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa.;spiro[ 4,4]non-2-ene-4-one; 
3-( 4-Acetylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa.;spiro[ 4,4]non-2-ene-4-one; 

3-( 4-Acetyl-3-fluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,4 ]non-2-ene-

4-one; 

1 o 3-( 4-Acetyl-3-chlorophenyl)-2-{ 4-(methylsulfonyl)phenyl}-l-oxa-spiro[ 4,4]non-2-ene-

4-one; 

2-{ 4-(Methylsulfonyl)phenyl }-3-phenyl-l-oxa-spiro[ 4,5)dec-2-en-4-one; 

2-{ 4-(Methylsulfonyl)p~enyl }-3-{3-(trifluoromethyl)phenyl }-1-oxa-spiro[ 4,5)dec-2-en-

4-one; 

15 3-(3-Methylphenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,5]dec-2-en-4-one; 
3-( 4-Acetylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-1-oxa-spiro[ 4,5]dec-2-en-4:.one; 
3-(3-Fluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-l ,8-dioxa-spiro[4.5]dec-2-en-4-one; · 
3-(3,5-difluorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1,8-dioxa-spiro[ 4.5]dec-2-en-4-

one; 

20 3-(3-Chlorophenyl)-2-{ 4-(methylsulfonyl)phenyl }-1,8.;dioxa-spiro[ 4.5]dec-2-en-4-one; 
3-( 4-Acetylphenyl)-2-{ 4-(methylsulfonyl)phenyl }-1,8-dioxa-spiro[ 4.5]dec-2-en-4-one; 
2-{ 4-(Methylsulfonyl)phenyl }-3-phenyl-1,8-dioxa-spiro[ 4.5]dec.;2-en-4-one; 

3-(3-Chlorophenyl)-2-{ 4-(methylsulfonyl )phenyl}-l ,8-dioxa-spiro[4.5]dec-2 -en-4-one; 
or a pharmaceutically-acceptable salt thereof. 

25 

12. A compound according to Claim 1, which is represented by Formula IV: 
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IV 

wherein 

X represents halo or alkyl; 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-acylamino )-

5 sulfonyl, (N-alk.ylamino )sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; 

and each of R3 to R7, if present, is independently selected from hydrido, halo. 

alkyl, haloalkyl, alkyloxy, nitro, amino, N-acylamino, acyl, formyl, hydroxyalkyl, 

phenyl, and cyano, or two adjacent groups of R3 to R7 form, taken together, 

1 o methylenedioxy; 

or a pharmaceutically-acceptable salt thereof. 

13. A compound according to Claim 12, in which 

X represents halo or lower alkyl; 

15 Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfinyl, 

20 

(lower N-acylamino )sulfonyl, (lower N-alkylamino )sulfonyl, and (lower alkyl)thio; 

Z is selected from oxygen and sulfur atom; 

and each of R3 to R7, if present, is independently selected from hydrido, halo, 

lower alkyl, lower haloalkyl, lower alkyloxy, nitro, amino, and N-(lower acyl)amino; 

or a pharmaceutically acceptable salt thereof. 

14. A compound according to Claim 13, in which 

X represents fluoro, chloro, bromo or methyl; 

Y is selected from methylsulfonyl, ethylsulfonyl, aminosulfonyl, 

25 methylsulfinyl, ethylsulfinyl, (N-acetylamino )sulfonyl, (N-propionylamino )sulfonyl, 

(N-butyrylamino )sulfonyl, (N-methylamino )sulfonyl, (N-ethylamino )sulfonyl, 

methylthio, and ethylthio; 

Z is selected from oxygen and sulfur atom; 

and each of R3 to R7, if present, is independently selected from hydrido, fluoro, 

\ \1111\ \l\l\l 111\\ \\Ill \\ \II\ 
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chloro, bromo, methyl, ethyl, iso-propyl, fluoromethyl, difluoromethyl, trifluoromethyl, 

methoxy, ethoxy, n-propyloxy, iso-propyloxy, n-butoxy, ·nitro, amino, N-acetylamino, 

and N-propionylamino; 

or a pharmaceutically-acceptable salt thereof. 

15. A compound according to Claim 14, which is selected from the following 

group of compounds: 

2,2-Dimethyl-5-{3-fluoro-4~{methylthio)phenyl}-4-phenyl-3(2H)-furanone; 

10 2,2-Dimethyl-5-{3-fluoro-4~{methylsulfinyl)phenyl}-4-phenyl-3{2H)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-{methylsulfonyl)phenyl}-4-phenyl-3{2H)-furanone; 

5-{4-(Aminosulfonyl)-3~fluorophenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

4-{2-Chlorophenyl)-2,2.;dimethyl-5-{ 3-fluoro-4-{methylthio )phenyl }-3{2H)-furanone; 

4-{2-Chlorophenyl)-2,2-diniethyl-5-{3-fluoro-4-{methylsulfinyl)phenyl}-3{2H)-

15 furanone; 

4-{2-Chlorophenyl)-2,2-dim~thyl-5-{3..:fluoro-4-{methylsulfonyl)phenyl}-3{2H)­

furanone; 

5-{4-(Aminosulfonyl)-3~fluorophenyl}-4-(2-chlorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

20 4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-3(2H)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-{methylsulfinyl)phenyl}-3{2H)­

furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

25 5-{4-{Aminosulfonyl)-3-fluorophenyl}-4-{3-chlorophenyl)-2,2-dimethyl-3{2H)-

furanone; 

4-{ 4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-3(2H)-furanone; 

4-(4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3{2H)­

furanone; 

30 4-(4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

5-{ 4-(Aminosulfonyl)-3~fluorophenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3(2H)-

furanone; . 

4-(3,4-Dichlorophenyl)-2,2-dimethyl-5-{ 3-fluoro-4-(methylthio )phenyl }-3(2H)-

11111111111111111111111111 illl 
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furanone; 

4-(3,4-Dichlorophenyl}:2;2·dimethyl-5-{3-tluoro-4-(methylSulfinyl)phenyl}-3(2H)­

furanone; 

4-(3,4-Dichlorophenyl)-2,2-dimethyl-5-{3-tluoro-4-(methylsulfonyl)phenyl}-3(2H)-

5 furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(3,4-clichlorophenyl)-2,2-dimethyl-3(211)­

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(2-tluorophenyl)- 3(211)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-{methylsulfinyl)phenyl }-4-(2-fluorophenyl)-3(211)-

10 furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(2-fluorophenyl)-3(2H)-

furanone; 

5-{ 4-(Aminosulfonyl)-3-fluorophenyl }-2,2-dimethyl-4-(2-fluorophenyl)-3(2H)-

furanone; 

15 2,2-Dimethyl-5-{ 3-fluoro-4-(methylthio )phenyl }-4-(3-fluorophenyl)- 3(2R)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-3(2H)­

furanone; 

2,2-Dimethyl-5-{3-tluoro-4-(methylsulfonyl)phenyl}-4-(3-fluorophenyl)-3(2/l)­

furanone; 

20 5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(211)-

furanone; 

2,2-Dimethyl-5-{ 3-fluoro-4-(methylthio )phenyl }-4-( 4-fluorophenyl)-3(2/1)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(4-fluorophenyl)-3(2H)­

furanone; 

25 2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl }-4-( 4-fluorophenyl)-3(2/1)­

furanone; 

5-{4-(Aminosulfonyl)-3-tluorophenyl}-2,2-climethyl-4-(4-fluorophenyl)-3(211)-

furanone; 

4-(2,4-Ditluorophenyl)-2,2-dimethyl-5-{3-tluoro-4-(methylthio)phenyl}-3(211)-

30 furanone; 

4-(2,4-Ditluorophenyl)-2,2-dimethyl-5-{3-tluoro-4-(methylsulfinyl)phenyl}-3(2H)­

furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

, MlllllUlllJ-llll tlml It Ill-
* t l M S * 



W000/61571 
218 

PCTIKR00/00339 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2H)­

furanone; 

5 4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

4-(2,S-Difluorophenyl)-2,2-dimethyl-S-{3-fluoro-4-{methylsulfonyl)phenyl}-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)-

10 furanone; 

4-(2,6-Difluorophenyl)-2,2-dimethyl-S-{3-fluoro-4-(methylthio)phenyl}-3(2H)­

furanone; 

4-(2,6-Difluorophenyl)-2,2-dimethyl-5-{ 3-fluoro-4-{methylsulfinyl)phenyl }-3(2H)• 

furanone; 

15 4-(2,6-Difluorophenyl)-2,2-dimethyl-S-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

S-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(2,6-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-S-{3-fluoro-4-(methylthio)phenyl}-3(2H)-

20 furanone; 

4-(3,4-Difluorophenyl)-2,2~dimethyl-S-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2H)­

furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)-. 

furanone; 

25 S-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-S-{3-fluoro-4-(methylthio)phenyl}-3(2H)­

furanone; 

4-(3,S-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

30 furanone; 

4-(3,S-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

S-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(3,S-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 
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2,2-Dimethyl-5-{3-fluoro-4-(methylthio )phenyl}-4-(2-trifluoromethylphenyl)-3(2}{)­

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-4-(2-trifluoromethylphenyl)-

3(2JJ)-furanone; 

5 2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(2-trifluoromethylphenyl)-

3(2H)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(2-trifluoromethylphenyl)-

3(2H)-furanone; 

2,2-Dimethyl-5-{ 3-fluoro-4-( methylthio )phenyl }-4-(3-trifluoromethylphenyl)-3(2H)-

t o furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(3-trifluoromethylphenyl)-

3(2}{)-furanone; 

2,2-Dimethyl-5-{ 3-fluoro-4-(methylsulfonyl)pheny I }-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

15 5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(211)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-4-( 4-trifluoromethylphenyl)-3(2H)­

:furanone; 

2,2-Dimethyl-5-{ 3-fluoro-4-(methylsulfinyl)phenyl }-4-( 4-trifluoromethylphenyl)-

20 3(2H)-furanone; 

2,2-Dimethy1-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(4-trifluoromethylphenyl)-

3(2H)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(4-trifluoromethylphenyl)-

3(2H)-furanone; 

25 2,2-Dimethyl-5-{3-fluoro-4-(methylthio )phenyl }-4-( 4-nitrophenyl)- 3(211)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(4-nitrophenyl)-3(2/l)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)pheny I }-4-( 4-nitrophenyl)-3 (2H)­

furanone; 

5-{ 4-(Aminosulfonyl)-3-fluorophenyl }-2,2-dimethyl-4-( 4-nitrophenyl)-3(2H)-furanone; 

30 4-( 4-Aminophenyl)-2,2-dimethyl-5-{ 3-fluoro-4-(methylthio )phenyl }-3(2H)-furanone; 

4-( 4-Aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methy lsulfinyl)phenyl }-3(2JJ)­

furanone; 

4-(4-Aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 
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4-(4-Aminophenyl)-5-{4-(aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-3(2H)­

furanone; 

4-{4-(Acetylamino)phenyl}~2,2-dimethyl-5-{3-fluoro-4-(inetµytthio)pheny1}-3(2H)­

furanone; 

s 4-{4-(Acetylamino)phenyl}-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-

3(2H)-furanone; 

4-{ 4-(Acetylamino )phenyl }-2,2-dimethyl-5-{ 3-fluoro-4-(methylsulfonyl)phenyl }-

3(2H)-furanone; 

4-{4-(Acetylamino)phenyJ}-5-{4-(aminosuJfonyJ)-3-fluorophenyl}-2.2-dimethyl-
1 o 3(2H)-furanone; 

4-(3-Chlorophenyl)-5-{3-fluoro-4-(methythio)phenyl}-4-(3-methoxyphenyl)-3(2H)­

furanone; 

4-(3-Chlorophenyl)-5-{3.;fluoro-4-(methysulfonyl)pheny1}-4.;(3-methoxyphenyl)-

3(2H)-furanone; 

15 2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-phenyl-3(2H)-furanone; 
2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-phenyl-3(2H)-furanone; 
2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-phenyl-3(2.H)-furanone; 
5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 
4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2H)-furanone; 

20 4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-4-(2-chlorophenyl)-2,2-dimethyl-3(211)-
25 furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2H)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2H)-

furanone; 

4-(3-ChJorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(211)-

30 furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

2,2-Dimethyl-5-{2-fluoro-4"'.(methylthio)phenyl}-4-(2-fluorophenyl)- 3(211)-furanone; 
2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(2-fluorophenyl)-3(2lf)-
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furanone; 

2,2-Dimethyl-5-{2-tluqtP~4-(methylsulfonyl)phenyl }-4-(2-tluorophenyl)-3( 2/l)­

furanone; 

5-{ 4-(Aminosulfonyl)-2-fluorophenyl }-2,2-dimethyl-4-(2-fluoropbenyl)-3(211)-

5 furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-(3-fluorophenyl)- 3(211)-furanone; 

2,2-Dimethyl-S-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-3(211)-

furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(3-fluorophenyl)-3(2H)-

1 o furanone; 

5-{ 4-(Aminosulfonyl)-2-fluorophenyl }-2,2-dimethyl-4-(3-fluorophenyl)-3( 211)­

furanone; 

2,2-Dimethyl-5-{ 2-fluoro-4-(methylthio )phenyl }-4-( 4-fluorophenyl)-3(2H)-furanone; 

2,2-Dimethyl-5-{2-tluoro-4-(methylsulfinyl)phenyl}-4-(4-fluorophenyl)-3(211)-

15 furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(4-fluorophenyl)-3(211)-

furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(211)­

furanone; 

20 4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio )phenyl }-3(2H)­

furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2/l)­

furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl }-3(2}{)-

25 furanone; 

5-{ 4-(Aminosulfonyl)-2-fluorophenyl }-4-(2, 4-difluorophenyl)-2,2-dimethyl-3(211)-

furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(211)­

furanone; 

30 4-(2,5-Ditluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(211)-

furanone; 

4-{2,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-4-{2,5-difluorophenyl)-2,2-dimethyl-3(211)-
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furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(211)­

:furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-S-{2-fluoro-4-(methylsulfinyl)phenyl}-3(211)-

5 furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsuJfonyl)phenyl}-3(211)­

:furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(211)-. 

furanone; 

lo 4-{3,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio )phenyl }-3(211)­

furanone; 

4-{3,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(211)-, 

:furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(211)-

15 furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-4-{3,5-difluorophenyl)-2,2-dimethyl-3(211)­

furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-(3-trifluoromethylphenyl)-3(211)-

furanone; 

20 2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(3-trifluoromethylphenyl)-

3(211)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(3-trifluoromethylphenyl)-

3(211)-furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

25 3(211)-furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-2,2~dimethyl-4-phenyl-3(2H)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H}-furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H}-furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-2,2-dimethyl-4-phenyl-3(211)-furanone; 

30 5-{3-Bromo-4-(methylthio )phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(211)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(211)­

furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(211)­

furanone; 
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5-{ 4-(Aminosulfonyl)-~-bromophenyl }-4-(3-chlorophenyl):.2.2-dimethyl-3(2/l)­

furanone; 

5-{3-Bromo-4-(methylthio )phenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3 (211)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3{2H)-

5 furanone; 

S-{3-Bromo-4-{methylsulfinyl)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2/l)­

furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(211)­

furanone; 

to 5-{3-Bromo-4-(methylthio )phenyl}-2,2-dimethyl-4-(3-fluorophenyl)- 3(21:1)-furanone; 

S-{3-Bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)­

furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(211)­

furanone; 

15 5-{ 4-(Aminosulfonyl)-3-bromophenyl }-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)­

furanone; 

5-{3-Bromo-4-(methylthio )phenyl }-2,2-dimethyl-4-( 4-fluorophenyl)- 3(2H)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(211)­

furanone; 

20 5-{3-Bromo-4-(methylsulfinyl)phenyl }-2,2-dimethyl-4-( 4-fluoropbenyl)-3(2/l)-

furanone; 

5-{ 4-(Aminosulfonyl)-3-bromophenyl }-2,2-dimethyl-4-( 4-fluorophenyl)-3 (2H)­

furanone; 

5-{ 3-Bromo-4-{methylthio )phenyl }-4-(2,4-difluorophenyl)-2,2-dimethyl-3{2H)-

25 furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-(2,4-difluorophenyl}-2,2-dimethyl-3(2H)­

furanone 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

30 5-{ 4-(Aminosulfonyl)-3-bromophenyl }-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{ 3-Bromo-4-(methylthio )phenyl }-4-(2,5-difluorophenyl)-2,2-dimethyl-3(211)­

.furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl }-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)-
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furanone 

5-{ 3-Bromo-4-(methylsulfinyl)phenyl }-4-(2,S-difluoroph~µyl)-2,2-dimethyl.;3(2H)-
= ~· 

furanone; 
. . 

5-{ 4.:.(Aminosulfonyl)-3"'bromophenyl }-4-(2,5-difluoroph~nyl)-2,2-dimethyl-3(2H)-

s furanone; 

5-{3-Bromo-4-(methylthio}phenyl}-4-(3,5-difluorophenyl)"'2~2-dimethyl-3(2H)­

furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-{3,5-difluoroph~nyl)-2,2-dimethyl-3(2H)­

furanone; 

10 5-{3-Bromo-4-(methylsulfmyl)phenyl}-4-{3,5-difluorophenyl)-2,2-dimethyl-3(21l)-

furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-4-{3,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-3(2H)-

15 furanone; 

5-{ 3-Bromo-4-(methylsulfonyl)phenyl }-2,2-dimethyl-4-(3"'.trifluoromethylphenyl)-

3(21l)-furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

20 5-{ 4-(Aminosulfonyl)-3-bromophenyl }-2,2-dimethyl-4-(3-trlfluoromethylphenyl)-

3(2H)-furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl~3(2H)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

5-{3-Chloro-4-(methylsulfiriyl)phenyl}-2,2-dimethyl-4-phenyl2-3(2H)-furanone; 

25 5-{ 4-(Aminosulfonyl)-3-chlorophenyl }-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(3-chlorophenyl}-2,2-dimethyl-3(211)-furanone; 

S-{ 3-Chloro-4-(methylsulfonyl)phenyl }-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)-

30 furanone; 

S-{ 4-(Aminosulfonyl)-3-chlorophenyl }-4-(3-chlorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{ 3-Chloro-4-(methylthio )phenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3 (211)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(4-chlorophenyl).;2,2-dimethyl-3(211)-
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furanone; 

5-{3-Chloro-4-(methytmltinyl)phenyl}-4-( 4-chlorophenyl)~i,2-dimethyl-3(211)­

furanone; 

5-{ 4-(Aminosulfonyl)-3-chlorophenyl }-4-( 4-chlorophenyl)-2,2-dimethyl-3(211)-

5 furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-{3-fluoropheny1)-2,2-dimethyl-3(2H)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2H)-

IO furanone 

5-{4-(Aminosulfonyl)-3-cblorophenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2ll)­

furanone; 

5-{3-Cbloro-4-(methylthio )phenyl }-4-( 4-fluorophenyl)-2,2-dimethyl-3(2ll)-furanone; 

5-{3-Cbloro-4-(methylsulfonyl)phenyl}-4-(4-fluorophenyl)-2,2-dimethyl-3(2H)-

15 furanone; 

5-{3-Cbloro-4-(methylsulfinyl)phenyl }-4-( 4-fluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{ 4-(Aminosulfonyl)-3-cblorophenyl }-4-( 4-fluorophenyl)-2,2-dimethyl-3(211)­

furanone; 

20 5-{3-Chloro-4-(methylthio )phenyl }-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H}­

furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2ll)­

furanone; 

5-{3-Chloro-4-(methylsul:finyl)phenyl }-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)-

25 furanone; 

5-{ 4-(Aminosulfonyl)-3-chlorophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{ 3-Chloro-4-(methylthio )phenyl }-4-(2t5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

JO 5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(2,S-difluorophenyl)-2,2-dimethyl-3(211)-

:furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H}­

furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)-
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furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(3,4-difluorophenyl)"'.2,~-dimethyl-3(2H)-

furanone; . . 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2H)-

s furanone; 

5-{3-Chloro-4-(methylsulflnyl)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(3,4-difluorophenyl).;.2,2-dimethyl-3{2H)­

furanone; 

10 5-{3-Chloro-4-(methylthio)phenyl}-4-(3,S-difluorophenyl)-:-2,2-dimethyl-3(2H)-

furanone; 

5-{3-Chloro-4-{methylsulfonyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3,5-difluorophenyl)-:-2,2-dimethyl-3(2H)-

15 furanone; 

5-{ 4-(Aminosulfonyl)-3-chlorophenyl }-4-(3 ,S-difluorophenyl)-:2,2-dimethyl-3(2H)­

furanone; 

4-(3,5-Difluorophertyl)-2,2-dimethyl-5-{3-methyl-4-(methylthio)phenyl}-3{2H)-

furanone; 

20 4-{3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylsulfmyl)phenyl}-3{2H)-

furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-{methylsulfonyl)phenyl}-3(2H)-

furanone; 

5-{4-(Aminosulfonyl)-3-methylphenyl}-4-{3,5-difluorophenyl)-2,2-dimethyl-3{2H)-

25 furanone; 

5-{3-Chloro-4-{methylthio)phenyl}-2,2-dimethyl-4-{3-trifluoromethylphenyl)-3(2H)­

furanone; 

5-{ 3-Chloro-4-(methylsulfonyl)phenyl }-2,2-dimethyl-4-(3-trifluoromethylphenyl )-

3{2H)-furanone; 

30 5-{3-Chloro-4-{methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)-3-chlorophenyl }-2,2-dimethyl-4-(3-trifluoromethylphenyl)-

3(2H)-furanone; 

5-{2-Chloro-4-(methylthio )phenyl }-2,2-dimethyl-4-phenyl-3(2lf)-furanone; 
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5-{2-Chloro-4-(methylsulfinyl)phenyl }-2,2-dimethyl-4-phenyl-3(28)-furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl }-2,2-dimethyl-4-phefiyl-3(211)-furanone; 

5-{ 4-(Aminosulfonyl)-2-chlorophenyl }-2,2-dimethyl-4-phenyl-3(211)-furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2}{)-furanone; 

s 5-{2-Chloro-4-(methylsulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(211)-

furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(211)­

furanone; 

5-{ 4-{Aminosulfonyl)-2-chlorophenyl }-4-(3-chlorophenyl)-2,2-dimethyl-3(2H}-

l o furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H}-furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H}-

furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-tluorophenyl)-3(211)-

15 furanone. 

5-{ 4-(Aminosulfonyl)-2-chlorophenyl }-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)-

furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2/l)-furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl }-2,2-dimethyl-4-( 4-fluorophenyl)-3(2ll)-

20 furanone; 

S-{2-Chloro-4-(methylsulfonyl)phenyl }-2,2-dimethyl-4-( 4-fluorophenyl)-3(2H)­

furanone. 

5-{ 4-(Aminosulfonyl)-2-chlorophenyl }-2,2-dimethyl-4-( 4-fluorophenyl)-3(211)-

furanone; 

25 5-{2-Chloro-4-(methylthio )phenyl }-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2/l)­

furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{2-Chloro-4-(methylsulfmyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)-

30 furanone; 

5-{4-(Aminosulfonyl)-2-chlorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2H)-

furanone; 

5-{2-Chloro-4-(methylthio )phenyl }-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 
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5-{2-Chloro-4-(methylsulfonyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2H)­

furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl }-4-(3,5-difluorophenyl}-2,2-dimethyl-3(211)­

furanone; 

s 5-{4-(Aminosulfonyl)-2-chlorophenyl}-4-(3,S-difluorophenyl)'."2,2-dimethyl-3(21l)-

furanone; 

2,2-Dimethyl-5-{3-methyl~4-(methylthio)phenyl}-4-phenyl'-3(2H)-furanone 

2,2-Dimethyl-5-{3-methyl-4-(methylsulfmyl)phenyl}-4-phenyl-3(2H)-furanone; 

2,2-Dimethyl-5-{3-methyl~4-(methylsulfonyl)phenyl}-4-phenyl-3(2H)-furanone; 

Jo 5-{ 4-(Aminosulfonyl)-3-methylphenyl }-2,2-dimethyl-4-phenyl-3(2H)-furanone; 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylthio)phenyl}-3(2H)-furanone 

2,2-Dimethyl-4-(3-fluorophenyl)-S-{3-methyl-4-(methylsulfinyl)phenyl}-3(2H)­

furanone; 

2,2-Dimethyl-4-(3-fluorophenyl)-5..;{3-methyl-4-(methylsulfonyl)phenyl}-3(2H)-

15 furanone; 

5-{4-(Aminosulfonyl)-3-methylphenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2H)­

furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylthio}phenyl}-3(2H)­

furanone 

20 4-(3,5-Difluorophenyl}-2,2-dimethyl-5-{3-methyl-4-(methylsulfinyl)phenyl}-3(211)- ·· 

furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylsulfonyl)phenyl}-3(21l)­

furanone; 

5-{4-(Aminosulfonyl)-3-methylphenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(211)- .. 

25 furanone; 

5-{ 3-Chloro-4-(N-methylaminosulfonyl)phenyl }-2,2-dimethyl-4-phenyl-3(211)­

furanone 

5-{ 3-Chloro-4-(N-ethylaminosulfonyl)phenyl }-2,2-dimethyl-4-phenyl-3(2H)-furanone 

5-[4-{(Acetylamino)sulfo:ti.yl}•3-chlorophenyl]-2,2-dimethyl~4-phenyl-3(2H)-furanone; 

30 5-[3-Chloro-4-{(N-n-propionylamino)sulfonyl}phenyl]-2,2-dimethyl-4-phenyl-3(211)-

furanone; 

5-[3-Chloro-4-{(N-n-butyrylamino)sulfonyl}phenyl]-2,2-dimethyl-4-phenyl-3(21l)-

furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-(211)-furan-3-
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thion 

4-{3-Chlorophenyl)-2,2~ffin'iethyl-5-{3-fluoro-4-(methylsWfohyl)phenyl}-(2H)-furan-3-

thion 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-tluoro-4-(methylsulfinyl)phenyl}-(2H)-furan-3-

5 thion 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-(2H)-furan-3-

thion 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{ 3-fluoro-( 4-methylthio )phenyl }-(2H)-furan-3-

thione; 

10 4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-{4-methylsulfonyl)phenyl}-(2H)-

furan-3-thione; 

4-(3,5-Difluorophenyl}-2,2-dimethyl-5-{3-fluoro-(4-methylsulfinyl)phenyl}-(2H)­

furan-3-thione; 

5-{(4-Aminosulfonyl)-3-fluorophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-(2H)-

J5 :furan-3-thione; or a pharmaceutically-acceptable salt thereof. 

16. A compound according to Claim l, which is represented by Formula V: 

y 

v 

20 wherein 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-acylamino)­

sulfonyl, (N-alkylamino )sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; wherein R1 and R2 are independently 

selected from methyl and ethyl radical; 

25 and AR is a substituted or non-substituted aromatic group of 5 to l 0 atoms 

excluding substituted or non-substituted phenyl group; 

or a pharmaceutically-acceptable salt thereof. 

17. A compound according to Claim 16, in which 
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Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, and (lower N-

acylamino )sulfonyl; 

Z is selected frotp. oxygen and sulfur atom; 

R1 and R2 are in~ependently selected from methyl and ethyl radical; 

and AR is select~d from the following specific aromatic groups: 

Rs 

('}-
s '. 

RV 
~') 
s 

R12 R R14 l" .~'.Q 
~N· ~Nl~ 

I . 

R19 . 

N 
and ri··~ 
N~ 

wherein, each of R8 to R19, if present, is selected from hydrido, halo, lower 

alkyl, lower acyl, lower haloalkyl, lower alkoxy, formyl, cyano, nitro, amino, azido, and 

10 N-acylamino; 

or a pharmaceutically acceptable salt thereof. 

18. A compound according to Claim 17, in which 

Y is selected from methylsulfonyl, ethylsulfonyl, aminosulfonyl, (N-

I s acetylamino )sulfonyl, and (N-propionylamino )sulfonyl; 

Z is selected from oxygen and sulfur atom; 

R1 and R2 are independently selected from methyl and ethyl radical; 

and each of Ra to R19, if present, is selected from hydrido, fluoro, chloro, 

bromo, methyl, ethyl, iso-propyl, acetyl, n-proionyl, trifluoromethyl, methoxy, ethoxy, 

20 and formyl; 

25 

or a pharmaceutically acceptable salt thereof. 

19. A compound according to Claim 18, which is selected from the following 

group of compounds: 
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2,2-Dimethyl-5-{ 4-{methylthio )phenyl }-4-(3-thienyl)-3(211)-furanone; 

2,2-Dimethyl-4-{2-(3-rliethylthienyl)}-5-{4-(methylsulfonyl)phenyl}-3(2R)-furanone; 

2,2-Dimethyl-4-{2-(5-fonnylthienyl)}-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

4-(2-Benzo[b]thienyl)-2,2-dimethyl-5-{4-{methylsulfonyl)pbenyl}-3(211)-furanone; 

s 2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl }-4-(1-naphthyl)-3(211)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2H)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-pyridyl)-3(2H)-furanone; 

4-(2-Benzo[b ]:furanyl)-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(211)-:furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-(2-naphthyl)-3(2H)-furanone; 

1 o 2,2-Dimethyl-4-{ 5-(2-fluorothienyl }-5-{ 4-(methylsulfonyl)phenyl }-3(211)-furanone; 

2,2-Dimethyl-4-{5-(3-fluorothienyl}-5-{4-(methylsulfonyl)phenyl}-3(211)-furanone; 

2,2-Dimethyl-4-{ 4-(2-fluorothienyl }-5-{ 4-(methylsulfonyl)phenyl }-3(211)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-thienyl)-3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-(3-thienyl)-3(2H)-furanone; 

1 s 4-{2-(5-Acetylthienyl) }-2,2-dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3 (211)-furanone; 

2,2-Dimethyl-4-(2-furanyl)-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-(3-furanyl)-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-4-{5-(3-fluorofuranyl)}-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-{ 5-(2-fluorofuranyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

20 2,2-Dimethyl-4-{ 4-(2-fluorofuranyl) }-5-{ 4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2,2-Dimethyl-4-{ 4-(1-N-methylpyrazolyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2ll)­

furanone; 

2,2-Dimethyl-4-{4-(1-N-ethylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-3(2H)-

furanone; 

25 2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyridyl)-3(211)-furanone; 

2,2-Dimethyl-4-{3-( 6-methoxypyridyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

furanone; 

2,2-Dimethyl-4-{ 4-(1-N-iso-propylpyrazolyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(211)-

furanone; 

30 2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-(5-pyrimidinyl)-3(2H)-furanone; 

2,2-Dimethyl-4-{3-(6-methylpyridyl)}-5-{4-(methylsulfonyl)phenyl}-3(21l)-furanone; 

2,2-Dimethyl-4-{2-(5-fonnyl-4-methylthienyl)}-5-{4-(methylsulfonyl)phenyl}-3(1H)-

furanone; 

2,2-Dimethyl-4-(2-{5-(l,3-dioxolan)-2-yl}thienyl]-5-{4-(methylsulfonyl)phenyl}-
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3(2H)-furanone; 

4-{2-(5-Bromothienyl) }-2,2~dimethyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-furanone; 

2,2-Dimethyl-5-{ 4-(methylsulfonyl)phenyl }-4-( 4-pyrazolyl)-3.(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(2-pyridyl)-3(2H)-furanone; 

s 5-{ 4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-pyridyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(4-pyridyl)-3(211)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-2-methyl-4-{ 4-( 1-N-methylpyrazolyl) }-3(2H)­

furanone; 

5-{4-(Aminosulfonyl}phenyl}-2-ethyl-4-{4-(1-N-ethylpyrazolyl)}-2-methyl-3(2H)-

1 o furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-2-methyl-4-{ 4-(1-N-iso-propylpyrazolyl) }-

3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-thienyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-{ 4-(2-fluorothienyl) }-2-methyl-3(2H)-

15 furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{5-(2-fluorothienyl)}-2-methyl-3(2H)­

furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-{ 5-(3-fluorothienyl) }-2-methyl-3(2H)­

furanone; 

20 5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(2-furanyl)-2-methyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(3-furanyl)-2-methyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-{ 5-(3-fluorofuranyl) }-2-methyl-3(2H)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{4-(2-fluorofuranyl)}-2-methyl-3(2H)-

25 furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2-ethyl-4-{ 5-(2-fluorofuranyl) }-2-methyl-3(2H)-

furanone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2H)-furanone; 

2,2-Diethyl-5-{ 4-(methylsulfonyl)phenyl }-4-(2-thienyl)-3(2H)-furanone; 

30 2,2-Diethyl-5-{ 4-(methylsulfonyl)phenyl }-4-(2-pyridyl)-3(2H)-furanone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyridyl}-3(2H)-furanone; 

2,2-Diethyl-4-{4-(l-N-methylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}•3(2H)­

furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2H)-furanone; 

Mllllll llllll llllUllll 11·1111 
* C L M · S . * . 



Gi1ii5T77T - - . E5777==-·z=- . - -'"'ijW -

W000/61571 PCT/KR.00/00339 
233 

2-Ethyl-2-methyl-4-{4-(1-N-methylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-3(21:1)-

furanone; i< .. · .. :, 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyrazolyl)-3(2H)-furanone; 

2-Ethyl-4-{ 4-(1-N-ethylpyrazolyl) }-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)-

5 furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(1-N-iso-propylpyrazolyl) }-

3(2.H)-furanone; 

2-Ethyl-2-methyJ-4-{3-( 6-methoxypyridyl) }-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

1 o 2-Ethyl-2-methyl-4-{ 3-( 6-methylpyridyl) }-5-{ 4-{methylsulfonyl)phenyl }-3(2H)-

furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(211)-furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-{ 4-(2-fluorothienyl) }-3(2H}-

furanone; 

15 2-Ethyl-4-(2-furanyl)-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(211)-furanone; 

2-Ethyl-4-{3-furanyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

2-Ethyl-4-{ 5-(3-fluorofuranyl }-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

2-Ethyl-4-{S-(2-fluorofuranyl}-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/I)-

20 furanone; 

2-Ethyl-4-{ 4-(2-fluorofuranyl }-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-3(2H)­

furanone; 

4-(2-Benzo(b]thienyl)-2-ethyl-2-methyl-5-{4-{methylsulfonyl)phenyl}-3(2H)-furanone; 

4-(2-Benzo[b]furanyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2H)-furanone; 

25 2-Ethyl-2-methyl-5-{ 4-{methylsulfonyl)phenyl }-4-(2-thienyl)-3(2H)-furanone; 

2-Ethyl-4-{ 5-(2-fluorothienyl) }-2-methyl-5-{ 4-( methylsulfonyl)phenyl }-3{2H}-

furanone; 

4-{2-(5-Acetylthienyl)}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/I)-

furanone; 

30 2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)phenyl }-4-{2-{5-methylthienyl) }-3(2H)-

furanone; 

2-Ethyl-2-methyl-5-{ 4-(methylsulfonyl)plienyl}-4-{2-(3-methylthienyl) }-3(2ll)-

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{2-furanyl)-3{2H}-furanone; 
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5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-furanyl)-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-diniethyl-4-{5-(3.;fluorofuranyl)}-3(2-H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{S-(-2.;fluoro~yl)}-3(2H)-furanorie; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(2-fluorofur~yl)}-3(2.H)-furanone; 
: . . 

5 S-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(3-thienyl)-3(2#)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(2:.thienyl)-3(2H)-futanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 4-(2-fluorothi~myl) }-3(2.H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{5-(2-fluorothienyl)}-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{5~-(3-fluorothienyl}-3(2H)-furanone; 

Io 5-{ 4-(Aminosulfonyl)phenyl }-4-(2-benzo[b ]thienyl)-2,2-ditnethyl-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-4-(2:benzo[b ]furanyl)- 2,2-dimethyl-3(2H)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2 dimethyl- 4-(2~naphthyl)-3(2H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-(l-naphthyl);.3(2H)-furanone; 
--

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-pyridyl)-3(2H)-furattohe; 

15 5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(l--pyridyl)-3(211)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-( 4-pyridyl)~.-3(2.H)-furanone; 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4-{ 4-(1-N-methylpyramlyl} }-3(2/:l)­

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(1-N-ethylpyrazolyl)}-3(2H)-

20 furanone; 

25 

5-{ 4-(Aminosulfonyl)phenyl }-2,2-dimethyl-4~{ 4-(1-N-iso-propylpyrazolyl) }-3(2H)­

furanone; 
-

S-{ 4-(Aminosulfonyl)phenyl }-2~2:..mmethyl-4-( 4-pyrazolyl)-3(2H);.furanone; 

or a phannaceutically-acceptable salt thereof. -- -

_ 20. Use of a-bromobutyryl cyanide in the reaction with l,2-diarylethanone in 

the presence of a base for the synthesis of 4,S-diaryl-2,2-dimethyl-3(2HJ-furanone 

derivatives of Formula I, as defined in the following scheme: 

x 
I . Y.~i 

n AR 

0 

0 

NC~ f'er 
NaHorBase 
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wherein 

Y is selected frdm alkylthio and alkylsulfonyl; ,: 

X is selected from hydrido, halo and alkyl; 

and AR has the same meanings as in Formula I of Claim 1. 

21. A pharmaceutical composition containing a therapeutically-effective 

amount of a compound of any one of Claims 1 - 19 for treating an inflammatory disease. 

22. A pharmaceutical composition containing a therapeutically-effective 

Io amount of a compound of any one of Claims I - 19 for treating an in:flammation­

associated disease. 

23. A pharmaceutical composition containing a therapeutically-effective 

amount of a compound of any one of Claims 1 - 19 for treating a cyclooxygenase-2 

15 mediated disease. 

20 

25 

24. A pharmaceutical composition containing a therapeutically-effective 

amount of a compound of any one of Claims 1 - 19 for treating a disease susceptible to 

nonsteroidal anti-inflammatory drugs. 

25. Use of a sulfoxide compound which is represented by Formula VI as a 

prodrug for the corresponding sulfone compound which is represented by Formula VII: 

VI VII 

wherein X. R1 and R2, and AR have the same meanings as in Formula I of 

Claim 1. 

\ttlllllt \II\\ 111\Mll\I \1 ttll · 
*·' C L M· S 


