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phar maceutical conpositions for the treatment of cyclooxygenase nediated
di seases and net hods ,of treatment thereof. Norj- st eRBPUACE aRtiEERE] anméGory
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types of *cancer growth 't hrough inhibitionl of ArPs. Aghawegi. ra, E(g.’dl_-j___s,_yin,tvhatsye,

- al so known as cycl ooxygenase. Up until recentliy¥e .qol.y.one, fRemmof | puged -
cycl oexygenase *had been characterized, -this ccijrAe,sgoopd ng tp

cycl ooxygenas?pniLErOp ) %enzym ds- ok .miity__m@m_,__”-gd ppp |

bovi ne sem ndl_ VESICL.ES. KECEI ne for a second inducible form
of cycl ooxyg&HWYéyHlﬁSB@}@éﬁX @Aﬁ@ﬁg ANHBRECORSequenced and
characterized from.chicken, rrurl ne and hurf‘an sources. . This enzyne is

di stinct fromt ?\Inow al so been cl oned,
sequenced5 and

This invention relates to compounds and pharmaceutical
compositions for the treatment of cyclooxygenase medlated diseases and
methods of treatment thereof.

Non-steroidal, antnnﬂammatory drugs exert most of their
antiinflammatory, analgesic and antrpyretrc actlvrty and inhibit hormone-
induced uterine contractions and certain types of cancer growth through
inhibition of prostaglandin G/H synthase also known as cyclooxygenase.

Up until recently, only one form of cyclooxygenase had been |
characterized, this correspondrng to cyclooxygenase—l or the constitutive
enzyme, as originally identified i in bovine seminal vesicles. Recently the |
‘gene for a second inducible form of cyclooxygenase (cyclooxygenase-2).
has been cloned, sequenced and characterized from chicken, murine and
human sources. This enzyme is drstmct from the cyclooxygenase-1
which has now also been cloned sequenced and characterized from
sheep, murine and human sources. The second form of cyclooxygenase
cyclooxygenase-2, is rapidly and readrly inducible by a number of agents
including mitogens, endotoxin, hormones, cytokmes and growth factors.
As prostaglandins have both physrologrcal and pathological roles, we
have concluded that the constitutive enzyme, cyclooxygenase-1, is -
responsible, in large part, for endogenous basal release of prostaglandins
and hence is important in their physrologrcal functions such as the |
maintenance of gastrointestinal i mtegnty and renal blood flow. In
- contrast, we have concluded that the. mducrble form, cyclooxygenase-2 is
. marnly responsible for the pathologlcal effects of prostaglandins where
rapid induction of the enzyme: would occur in response to such agents as -
mﬂammatory agents, hormones, growth factors, and cytokrnes. Thus, a
selective inhibitor of cyclooxygenase-2 will have similar :
~ antiinflammatory, antipyretic and: analgesrc properties to a conventional
‘non-steroidal antiinflammatory drug, and in addition would inhibit
- hormone-induced uterine contractions and have potential anti-cancer
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sheep,* nurine ‘and human sources. The second form of cycl ooxygenase, 20.
cycl ooxygenase-2, is rapidly and readily inducible by a nunber.of agents
~including mtogens, endotoxin, hornones, cytokines and growth factors. As
prost agl andi ns have both phyS|oIog|caI and pat hol ogi cal roles, we have
concl uded .that the’constitutive enzyme, cycl ooxygenase-1, is responsible,
in large part, for endogenous basal rele%?e of prostaglandins 25 and hence
is inmportant in their physiological funct®dns such as the maintenance of
gastrointestinal integrity and renal blood flow. In contrast, we have
concl uded that the inducible form cyclooxygenase-2, is nalnly responsi bl e

for the palt gcﬂfﬁ@ts,albutewnbhasefafdlmmidm|a’ebmtyﬂfoYhftgjc% §(ﬁﬁ?‘$f'tﬁ9“c“ on of the
enzyrre WOu as agent S,
- hornones, gr ov\?ﬁﬂé‘mh] ngéwﬂ?‘%jﬁ?ﬁig E‘% ar, SUCH| LEOmpo &'&“i‘ér of
cycl ooxygenasi'él\@m ﬁorgaﬂnumlfesannhtmnmty,amm(hweﬂ Gtepfidl
2nd - agd 1o rehsiin offecht (il H%ﬁ%'e.f% EoB PIEPARE iftleh Ex'a%%"r%ddrhé{?e
potenti al antlF m;ﬁ@%ﬂlty to mduce asthma attacks in aspmn-sensmve asthmatic -

~ subjects.

SUMMARY OF THE INVENTION
The invention encompasses novel compounds of Formula I

10 yseful in the treatment of cyclooxygenase-2 mediated diseases.
15
20 The invention also encompasses certain pharmziceutiqal
compositions and methods for treatment of cyclooxygenase-2 mediated
diseases comprising the use of compounds of Formula I.
25
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- 2- éffects, but will have a dininished ability to induce sone of the
mechani sm based side effects. In particular, such a conpound should have a
reduced potential for gastrointestinal toxicity, a reduced potential for
renal side effects, a reduced effect on bl eeding times and possibly a 5

| essened ability to induce asthma attacks in aspirin-sensitive asthmatic
subj ects. SUMVARY OF THE | NVENTI.ON The invention enconpasses novel

| compounds of Fornula | 10 ~ useful in the3treatnent of cycl ooxygenase- 2

. -medi at ed di seases. [err] 20 The invention al so enconpasses
certain pharmaceutical conpositions and nethods for treatnent of

cycl 00xygenaspEr Nedis prESCRIPIION OF TENE INVERTHRINC! compounds of

F la 1. 2 - o

rormita -+ The invention encompasses the novel compound of Formula
I useful in the treatment of cyclooxygenase-2 mediated diseases

10

or pharmaceutically acceptable salts thereof wherein:
15 X~-Y-Z-is selected from the group con31stmg of:
(@) -CH2CH2CH2-,
(b) -C(O)CH2CH2-,
(c) -CH2CH2C(0)-,
(@ -CRIR3)-0-C(O),
20. (&) -C(O)-O-CR5(R5)-,
_ (f -CH2-NR3-CH2-,
(® -CRIRS)-NR3-C(O),
(h) -CR4=CR4-S-,
(i) -S-CR4=CR#%4-,
25 () -S-N=CH-,
() -CH=N-S-,
@ -N=CR%O0,
(m) -O-CR4=N-,
(m) -N=CRANH-,
30 (0); -N=CR4-S-,and
() --S-CR4=N-; |
(@ -C(0)-NR3-CR3(R5")-,
() -R3N-CH=CH-, provided Rlis not -S(O)2Me,
(s) -CH=CH-NR3-, provided Rlis not -S(0)2Me,



-'3- DETAI LED DESCRI PTI ON OF THE | NVENTI ON The i nventi on enconpasses the
novel compound of Formula | useful in the treatment of cyclooxygenase-2

nmedi at ed di seases 5 [err] or pharnaceutically

acceptabl e salts thereof wherein: 15 X-Y-Z-is selected fromthe group
consisting.of: (a) -CHerr]CHerr]CHerr]-, (b) -C(OCHerr]CHerr]-,
-CHerr]CHerr]C(O-, (d) -CRerr](Rerr])-0C(O-, 20. (e)
-C(O-OCRerr](Rerr] )-, (f) -CHerr]- err]-CH err]-, (g)
-CRlerr](Rerr])-NRerr]-C(O-, (h) -CR[err]=CR[err]-S—,'(|)
-S-CRlerr]=CRerr]-

‘when 81de b is a double bond, and sides a an c are single bonds; and

- X-Y-Z-is selected from the group consisting of: .
(a) =CH-O-CH=, and

5 () =CH-NR3-CH=,
) =N-S-CH=,
(d . =CH-S-N=,

(e) =N-O-CH=,
() =CH-O-N=,
10 | (g) =N-S-N=,
- . (h) =N-O-N=,
when sides a and ¢ are double bonds and side b is a single bond;
R! is selected from the group consisting of:
- (@ S(0)2CH3, -
15 (b) S(O)2NH2,
(c)  S(O)2NHC(O)CF3,
(d) - S(O)NH)CH3,
(e) S(OYNH)NH2,
(B S(O)NH)NHC(O)CF3,
20 (8) P(O)CH3)OH, and -
: (h)  P(O)(CH3)NH2,
R2 is selected from the group cons1st1ng of:
(a) C1-6alkyl
(b) C3,C4,Cs5,Cq,and Cy, cycloalkyl
25 (). mono-, di- or tri-substituted phenyl or naphthyl wherem the
substituent is selected from the group consisting of
(1) hydrogen,

(2) halo,
(3) Ci-ealkoxy,
30 4 Ci-6alkylthio,
- (3) " CN,
©6) CF3,

(M Ci-6alkyl,
(8) Ns,

(c)



25 * (j) -SNCH, (k) -CHNS, (1) -N=CRerr]-0-, (m
-O-CRerr]=N-, (n) -N=CRlerr]-NH, 30 (o) -N=CR[err]-S-, and (p)
-S-CRA-N-; () -C(O-NRlerr]-CRlerr](Rerr])-, (r) -R3N-CH=CH, provided
Rlerr] is not -S(0)[err]Me, (s) -CH=CHNR[err]-, provided Rlerr] is not

-S(0) [err] Me, -4- when side b is a double bond, and sides a an c.are
singl e bonds; and X-Y-Z-is selected fromthe group consisting of: (a)
=CH-0-CH=, and 5 | (b) =CH NR[errd5€eH=,

9) -CO2H,

(10) -CO2-Ci-galkyl,
(11) -C(RS)(R6)-OH,
(12) -C(RS5)(R6)-0-C1-4alkyl, and
5 (13) -C1-6alkyl-CO2-R5; |
(d) - mono-, di- or tri-substituted heteroaryl wherein the
heteroaryl is a monocyclic aromatic ring of 5 atoms, said
ring having one hetero atom which is S, O, or N, and
optionally 1, 2, or 3 additionally N atoms; or
the heteroaryl is a monocyclic ring of 6 atoms, said ring
having one hetero atom which is N, and optionally 1, 2, 3, or
4 additional N atoms; said substituents are selected from the
group consisting of:
(1) hydrogen,
15 : o (2) halo, including fluoro, chloro, bromo and iodo, -
| | (3) Ci-6alkyl,
(4) Ci-ealkoxy,
&) C1-6alkylthio,
(6) CN,
20 (7) CF3,
' 8 N3,
(9) -C(R5)(R6)-OH, and
(10) -C(RS)(R6)-0-C1-4alkyl;
(¢) benzoheteroaryl which includes the benzo fused analogs of

10 -

25 ()
R3 is selected from the group consisting of:
(@) hydrogen,
®) CF3,
(© . CN,
30 (d): Ci-galkyl, |
(& hydroxyCj-galkyl,
® -C(0)-Ci-6akkyl,
(g)' optionally substituted
(1) -Ci-5alkyl-Q,



(c) =N-S-CH= (d) =CHS-Ns (e) =NOCH, (f) =CHON- (g) =NSN-
(h) =N-ON=,- when sides a and c are double bonds and side b is a single
bond; Rerr] is selected fromthe group consisting of: (a)
S(O)[err]CH[err] 15 (b) S(ONHerr], (c) S(O)[err]NHC(O)CF[err]
(d) S(O)(NH)CH[err], (e) SEO(NH)NH err], (f) S(O (NH)NHC(O-CF[err], 20 .
(g0 P(O(CHerr])OH, and (h) P(O(CHerr])NHerr], . Rerr] is sel ected
fromthe group consisting of: (a) C[err']66al kyl , : :

(2) -C1-3alkyl-0-C}.3alkyl-Q,
(3) -Ci-3alkyl-S-Cj-3alkyl-Q,
‘4  :C1-5 alkyl-0-Q, or

(5) -C1-5alkyl-S-Q, |

5 wherein the substituent resides on the alkyl and the
 substituent is C1-3alky1;
h) -Q;
R4 and R4’ are each mdependently selected from the group consisting of
(a) hydrogen,
10 (b CFs,
| (© CN,
(d Ci-galkyl,
@© -Q
" -0Q
15 (g) 'S"Q’ and

(h) optionally substituted
- (1) -Ci-5alkyl-Q,
(2) -0-Cj.5alkyl-Q,
(3) -8-Ci-5alkyl-Q,
20 (4) -Ci-3alkyl-O-C1-3alkyl-Q,
' (5) -Ci-3alkyl-S-Ci-3alkyl-Q,
(6) - -C1-5akyl-0-Q, -
(M -Ci-5akyl-S-Q, =
wherein the substituent resides on the alkyl and the
substituent is C1-3alkyl, and '
R5 RY', R6, R7 and R8 are each mdependently selected from the group
con81st1ng of: .
(a) hydrogen,
®) Ci-6alkyl,
or R3 and R6 or R7 and R8 together with the carbon to which they

are attached form a saturated monocyclic carbon ring of 3, 4,
5, 6 or 7 atoms;
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i ' err], err], err], and err], cycloalkyl, 25 -~ (c)
grg%o-,qgirr]brcgri-]subgitu]tegjcghen]yl or nz(i)ht hyl wherein the substituent is
sel ected fromthe group consisting of: (1) hydrogen, (2) halo, (3)
Jerr]-6al koxy, 30 ; (4) Cerr]-6alkylthio, (5) CN, (6) CF[err]
(7) dJerr]alkyl, (8 Nerr], 5-(9) -CJerr]H (10)
-Cqerr]-derr]al kyl, (11) -C(R[err])(R[e%r])-O—L

- Qis CO2H, CO2-C}-4alkyl, tetrazolyl-5-yl, C(R7)(R3)(OH) or
C(R7)<R8)(0-01 -4alkyl);

prov1ded that when X—Y—Z is -S-CR4= CR4 then R4 and R4 are other

> than CF3.
_ One Class within this embodiment are the compounds of
Formula 1 '

10

15

or pharmacetically acceptable salts thereof wherein:
X-Y-Z- is selected from the group consisting of -C(0)-O-CRS(R5')-
when side b is a double bond, and sides a and ¢ are single bonds; and -
R1 is selected from the group consisting of:
(@ S(O)2CH3,
(b)  S(O)2NH2,
R2 is selected from the group consisting of:
(a) Ci-6alkyl,
25 (b) C3,C4,Cs,Cé,and C7, cycloalkyl
(c)  heteroaryl,
(d) benzoheteroaryl,
()  mono- or di-substituted phenyl wherein the substituent is
: . selected from the group consisting of:
30 © (1) hydrogen, -
: ~ (2) halo,
(3) Ci-ealkoxy,
(4) Ci-6alkylthio, .
(5) CN,

20



(12) C(Rerr])(Rerr])-Oferr]alkyl, and (13) -C :
[errJalkyl-CO err]-Rerr]; (d) nono-, di- or tri-substituted heteroaryl
wherein the heteroaryl is a nonocyclic aromatic ring of 5 atons, said ring

having one hetero atomwhich is S, O or N, and optionally 1, 2, or 3
additionally N atons; or 10 . the heteroaryl is a monocyclic ring
of 6 atons, said ring havi ng one hetero atomwhich is N, and optionally 1,
2, 3, or 4 additional N atons; said substBtuents are selected fromthe

group consisting of: (1) hydrogen, 15 (2) bhalo, _
i ncluding fluoro,. chloro, bromo and iodo, (3) - (err]alkyl,. (4)
C err]al koxy, (5 ({er ré)al kEl-J'; hio, (6) -CN, 20 - o (7)

CFlerr], .(8) Nerr],
' _ ' (7) Ci-ealkyl,

- (&) N3,
. (9) -CO2H,
5 ~ (10) -CO2-Ci-galkyl,

(11) -C(RS)R6)-OH,
(12) -CR3)(R6)-0-C1-4alkyl; and
(13) -C1-6alkyl-CO2-R; |
RS, RS and RO are each mdependently selected from the group
con31st1ng of:
(a) hydrogen,
(b) Ci-6alkyl,
or RS and R together with the carbon to which they are attached

form a saturated monocyclic carbon ring of 3,4, 5,6 0r 7
atoms. '

10

15

For purposes of this spec1ﬁcat10n alkyl is defined to include
lmear branched, and cyclic structures, with C1-6alkyl including |
including methyl, ethyl, propyl, 2-propyl, s- and t-butyl, butyl, pentyl,
hexyl, 1,1-dimethylethyl, cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl. Similarly, C1-galkoxy is intended to include alkoxy groups
of from 1 to 6 carbon atoms of a straight, branched, or cyclic
configuration. Examples of lower alkoxy groups include methoxy,
ethoxy, propoxy, isopropoxy, cyclopropyloxy, cyclohexyloxy, and the |
like. Likewise, C]-6alkylthio is intended to include alkylthio groups of
from 1 to 6 carbon atoms of a straight, branched or cyclic configuration.
Examples of lower alkylthio groups include methylthio, propylthio,
isopropylthio, cycloheptylthio, etc. By way of 1llustrat10n, the propylthlo
group signifies -SCHCH>CH3.

Heteroaryl includes furan, thiophene, pyrrole, isoxazole,
1sothlazole pyrazole, oxazole, thiazole, imidazole, 1,2,3-oxadiazole,
1,2,3-thiadiazole, 1,2,3-triazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole,
1,3,4-triazole, 1,2,5-oxadiazole, 1,2,5-thiadiazole, pyridine, pyridazine,

20
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(9) -C(Rerr])(Rerr])-04, and (10) -C(Rerr])(Rerr])-OCerr]alkyl; (e)
benzohet eroaryl which includes the benzo fused analogs of 25 (d); R3 is
sel ected fromthe group consisting of: (a) hydrogen, (b) CFlerr], (c)
CN,- 30 (d) derr]alkyl, (e) hydroxy(err]alkyl, '
-C(O-err]alkyl, (g) optionally substituted (1) C[err] al kyl - Q - 6-
(2) -derr]Jalkyl-O(err]al kyl-Q 9

- pyrimidine, pyrazine, 1,2,4- -triazine, 1,3 5-tr1azme, 1,24, 5—tet.razme and
the like.

Benzoheteroaryl includes the aboVe heteroaryl rings to
which it is possible to fuse a benzene ring.

3 Exemplifying the invention are:
(a 3- (4-(Ammosulfonyl)phenyl)-2-(4-ﬂuorophenyl) -5- (2—
hydroxy-2-propyl)thiophene,
(b)) 3- (4~(Am1nosulfonyl)pheny1)-2-(4-ﬂuorophenyl)th10phene,
- (©)  3-(4-(Aminosulfonyl)phenyl)- 2—(4-ﬂuorophenyl) -5-(2-
10 propyDthiophene,
(d 3-(4-(Aminosulfonyl)phenyl)-2-cyclohexylthiophene, .
(e) 5- (4-Carboxyphenyl)-4-(4-(methylsulfonyl)phenyl)-
thiophene-2-carboxylic acid,
(f)  4-(4-Fluorophenyl)-2-methyl-5- (4-(methylsulfonyl)phenyl)-
15  thiazole,
(2 2—(4-Fluoropheny1) -3- (4—-(methylsulfonyl)phenyl)-z-
“cyclopenten-1-one
(h) 4-(4-(Methylsulfonyl)phenyl) 5 (4-fluorophenyl)-
. isothiazole,
20 @® 3- (4-Fluorophenyl)-4—-(4-(methylsulfonyl)phenyl) -2-(5H)-
furanone,
G 3- (4~Fluoropheny))-4-(4—(amin'osulfonyl)phenyl)-z-(5H)—
furanone,
k) 3- (4-Fluorophenyl)—4 (4-(methylsulfonyl)phenyl)furan
25 ()  5,5-Dimethyl-3-(4-fluorophenyl)-4-(4-methylsulfonyl)-
' phenyl)-2-(5H)-furanone, ‘
(m) _2-(4-(Aminosulfonyl)phenyl)-3-(4-ﬂuoropheny1)thiophene,
and .
(n)  3-(4-(Trifluoroacetylaminosulfonyl)phenyl)-2-(4-
30 ;  fluorophenyl)thiophene,
(o)  3-(3-Fluorophenyl)-4- (4-(methylsulfonyl)phenyl)—Z—(SH)—
furanone,

P 5 5-D1methyl-3 -(3- ﬂuorophenyl)-4-(4~methylsulfonyl)—
phenyl)-2-(5H)-furanone,



(3) -derr]lalkyl-S-(err]Jalkyl-Q (4) -(err] alkyl-O-Q or (5) -(err]
al kyl -S-Q wherein the substituent resides on the alkyl and the substituent
is Cerr]lalkyl; (h) -Q Rerr] and R err] are each independently sel ected
fromthe group consisting of: (a) hydrogen, 10 (b) CF[err], (c)
CN, (d) derr]alkyl, (e) -Q (f) -O0Q 15 , (g0 -S-Q and (h)
optionally substltuted (1) -Cerr] alkyl-Q (2) -\-O-C[err] al kyl -Q, (3)
-S-Clerr] alkyl-Q - : -10- : :
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(@  5,5-Dimethyl-3-(3-chlorophenyl)-4-(4-methylsulfonyl)-
phenyl)-2-(5H)-furanone, -
® 33 4»-D1ﬂuorophenyl)—4-(4~(methylsulfonyl)phenyl)-2-
o (5H)-furanone,
s) 3-(3 4-D1chlorophenyl)-4-(4—(methylsulfonyl)phenyl)—2—
(5H)-furanone,
(t)  5,5-Dimethyl-3-(3 4—d1ﬂuorophenyl)-4-(4-methylsulfonyl)-
phenyl)-2-(5H)-furanone,
(u) . 5,5-Dimethyl-3-(3 4~d1chlorophenyl)-4-(4-methylsulfonyl)-
. phenyl)-2-(5H)-furanone,
v 5 ,9-Dimethyl-3-(4-chlorophenyl)-4-(4-methylsulfonyl)-
phenyl)-2-(5H)-furanone,
(w) 3- (2-Naphyhyl)—4~(4-(methylsulfonyl)phenyl) 2-(5H)-
furanone,
&) - 5,5-D1methyl-3-(2-naphyhyl)-4-(4-(methylsulfonyl)phenyl)-
" 2~(5H)-furanone,
(y)' 3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(5H)-furanone.

Some of the éompounds described herein contain one or
more asymmetric centers and may thus give rise to diastereomers and
optical isomers. The present invention is meant to comprehend such
possible diastereomers as well as their racemic and resolved,

. enantiomerically pure forms and pharmaceutically acceptable salts

thereof.

Some of the compounds described herein contain olefinic
double bonds, and unless specified otherwise, ‘are meant to include both E
and Z geometric isomers. _
~ In a second embodiment, the invention encompasses
pharmaceutical compositions for inhibiting cyclooxygenase and for
treating cyclooxygenase mediated diseases as disclosed herein
comprising a pharmaceutically acceptable carrier and a non-toxic

therapeutically effective amount of compound of Formula I as described
above.



20 (4) -derr]alkyl-OCerr]al kyl-Q (5)
-(err]alkyl-S-(err]Jalkyl-Q (6) -Cerr] alkyl-O-Q (7) -C[err2]5
al kyl -S-Q 'wherein the substituent resides on the al kyl and the ‘
substituent is (Jerr]alkyl, and Rierr], Rerr], Rerr], R[err] and Rlerr]
are each-i ndependently selected fromthe group consisti ng of : (a) N
hydrogen, (b) C(ferr]alkyl, 30 or Pg5 and Rierr] or Rerr] and Rlerr]
together with the carbon to which they arkl attached form a saturated
nonocyclic carbon ring of 3, 4, 5, 6 or 7 atons; -7-

Within this embodiment the invention encompasses
pharmaceutlcal compositions for inhibiting cyclooxygenase-2 and for
treating cyclooxygenase-2 mediated diseases as disclosed herein
comprising a pharmaceutically acceptable carrier and a non-toxic
therapeutically effective amount of compound of Formula I as described
above.

In a third embodiment, the invention encompasses a method
of 1nh1b1t1ng cyclooxygenase and treating cyclooxygenase mediated
diseases, advantageously treated by an active agent that selectively
inhibits COX-2 in preference to COX-1 as disclosed herein comprising:
administration to a patient in need of such treatment of a non-toxic

therapeutically effective amount of a compound of Formula I as disclosed
herein. o

10

For purposes of this specifiéation a compound is said to
selectively inhibit COX-2 in preference to COX-1 if the ratio of the IC50
concentration for COX-1 inhibition to COX-2 inhibition is 100 or greater.

‘The pharmaceutical compositions of the present mvenuon
comprise a compound of Formula I as an active ingredient or a
pharmaceutically acceptable salt, thereof, and may also contain a
pharmaceutically acceptable carrier and optionally other therapeutic
ingredients. The term “pharmaceutically acceptable salts" refers to salts
prepared from pharmaceutically acceptable non-toxic bases including
inorganic bases and organic bases. Salts derived from i inorganic bases

Jinclude aluminum, ammonium, calcium, copper, ferric, ferrous, lithium,
magnesium, manganic salts, manganous, potassium, sodium, zinc, and
the like. Particularly preferred are the ammonium, calcium; magnesium,
potassium, and sodium salts. Salts derived from pharmaceutically
acceptable organic non-toxic bases include salts of primary, secondary,
and tertlary amines, substituted amines mcludlng naturally occurring
substltuted amines, cyclic amines, and basic ion exchange resins, such as
arginine, betaine, caffeine, choline, N ,N--dibenzylethylenediamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol,
ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine,
glucarmne glucosamine, histidine, hydrabamine, isopropylamine, lysine,

15°
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querr]-C[err]aIkyI, tetrazolyl-5-yl, C(R7)(Rerr])(0OH, or

Qis CJerr]H,

C(Rerr])(Rerr])(Oderr]alkyl); provided that when X-Y-Z is -S-CR err]=
CR[err], then Rerr] and Rl err] are other 5 than CF3. One Class within
this enbodi ment are the conpounds of Fornula | [err] or pharnmacetically
acceptabl e salts thereof wherein: X-Y-Z- is selected fromthe group
consisting of -C(O-OCRerr](Rerr])- side b is a double bond, and
sides ‘a and ¢ are single bonds; and 20 "R“%rr] is selected fromthe group
consisting of: (a) S(O[err]CHerr], (b) S(O[err]NHerr], R is selected
fromthe group consisting of: (a) (err]alkyl, 25 (b) derr],

Cerr], C errmnethyRlacamars] hdbgplidline; pipeaking, pipenidines pelyanifle resits,

benzo het er Oa.r iﬁ'c)caine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, and the like.

It will be understood that in the discussion of methods of
treatment which follows, references to the compounds of Formula I are
meant to also include the pharmaceutically acceptable salts.

The Compound of Formula I is useful for the relief of pain,
fever and inflammation of a variety of conditions including rheumatic
fever, symptoms associated with influenza or other viral infections,
common cold, low back and neck pain, dysmenorihea, headache,
toothache, sprains and strains, myositis, neuralgia, synovitis, arthritis,

- including rheumatoid arthritis degenerative joint diseases (osteoarthritis),
gout and ankylosing spondylitis, bursitis, burns, injuries, following
surgical and dental procedures. In addition, such a compound may
inhibit cellular neoplastic transformations and metastic tumor growth and
hence can be used in the treatment of cancer. Compounds of Formulal
may also be useful for the treatment of dementia including pre-senile and
senile dementia; and in particular, dementia associated with Alzheimer
Disease (i.e., Alzheimer's dementia). :

Compounds of Formula I will also inhibit prostanoid-
induced smooth muscle contraction by preventing the synthesis of

* contractile prostanoids and hence may be of use in the treatment of
dysmenorrhea, premature labor and asthma.

By virtue of its high cyclooxygenase-2 (COX-2) activity

-and/or its selectivity for cyclooxygenase-2 over cyclooxygenase-1 (COX-
1) as defined above, compounds of Formula I will prove useful as an
alternative to conventional non-steroidal antiinflammatory drugs -
(NSAID'S) particularly where such non-steroidal antiinﬂa,nimatory drugs
may be contra-indicated such as in patients with peptic ulcers, gastritis,
regional enteritis, ulcerative colitis, diverticulitis or with a recurrent
history of gastrointestinal lesions; GI bleeding, coagulation disorders
including anemia such as hypoprothrombinemia, haemophilia or other
bleeding problems (including those relating to reduced or impaired
platelet function); kidney disease (e.g., impaired renal function); those
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(&) nbno- or di-substituted phenyl wherein the substituent is selected

fromthe group consisting of: 30. (1) hydrogen, (2) halo, (3)
Clerr]al koxy, (4) CJlerr]Jalkylthiol, (5) CN, (6) CF[err], (7)
Cerr]alkyl, (8 'Nerr], (90 -CJerr]H 5 '

-Cgerr]-C-err]al kyl, (11) C(R[err])(R[err]) H, (12)
-C(Rerr])(Rerr])-O(err]alkyl, and (13f3 Clerr]alkyl-CJerr] - R[err];
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prior to surgery or taking antxcoagulants and those susceptable to NSAID
induced asthma.

Similarly; compounds of Formula I, will be useful as a
partial or complete substitute for conventional NSAID'S in preparations
wherein they are presently co-administered with other agents or
ingredients. Thus in further aspects, the invention encompasses
pharmaceutical compositions for treating cyclooxygenase-2 mediated
diseases as defined above comprising a non-toxic therapeutically
effective amount of the compound of Formula I as defined above and one
or more ingredients such as another pain reliever including
acetominophen or phenacetin; a potentiator including caffeine; an H2-
antagonist, aluminum or magnesium hydroxide, simethicone, a
decorigestant including phenylephrine, phenylpropanolamine,
pseudophedrine, oxymetazoline, ephinephrine, naphazoline,
xylometazoline, propylhexedrine, or levo-desoxyephedrine; an
antiitussive including codeine, hydrocodone, caramiphen, carbetapentane,
or dextramethorphan, a diuretic; a sedating or non-sedating antihistamine.
In addition the invention encompasses a method of treating
cyclooxygenase mediated diseases comprising: administration to a
patient in need of such treatment a non-toxic therapeutically effect
amount of the compound of Formula I, optionally co-administered with
one or more of such ingredients as listed immediately above.

Compounds of the present invention are inhibitors of
cyclooxygenase-2 and are thereby useful in the treatment of
cyclooxygenase-2 mediated diseases as enumerated above. This activity
is illustrated by their ability to selectively inhibit cyclooxygenase-2 over
cyclooxygenase-1. Accordingly, in one assay, the ability of the |
compounds of this invention to treat cyclooxygenase mediated diseases
can be demonstrated by measuring the amount of prostaglandin E2
(PGE2) sy:nthesized in the presence of arachidonic acid, cyclooxygenase-
1 or cyclooxygenase-2 and a compound of Formula I. The IC5( values
represent the concentration of inhibitor required to return PGE2 synthesis

'to 50% of that obtained as compared to the uninhibited control.

Iustrating this aspect, we have found that the C&mpounds'of the



Rlerr], Rerr] and R err] are each independently selected fromthe group 10
consisting of: (a) hydrogen, (b) d{err]alkyl, or Rlerr] and R err]
together with the carbon to which they are attached forma saturated
nmonocyclic carbon ring of 3, 4, 5, 6 or 7 15 _ atons. For
purposes of this specification alkyl is defined to include linear,

branched, and cyclic structures, with C[e% Lalkyl I ncl udi ng i ncluding

nmet hyl , ethyl,propyl 2-propyl, s- and t-butyl, butyl, pentyl, 20 hexyl,.
1, 1- di met hyl et hyl cyclopropyl cycl obutyl, cyclopentyl and cycl ohexyl .
Simlarly, - C[err]alkoxy i's intended to include al koxy groups -of from1l to 6
carbon at ons xaanpbsa\rg meorepthanckittimes mpre effective iigunhibiting GOX! es of

L;ﬁgpﬁgggﬁgx%wgﬁ %t r?gt L ’fld§ zvfnmssﬁw err g( I2kyl thio
i s intended t §q5ﬁc{ ﬁéﬁ‘?@xﬁm OIPPBH'Fqn»t Upre éﬁ Oof a
strai ght, brafoh@OXr2 ofd pM,cond Imimneulmm EasanlI€5ofor COX-270ky! t hi o
groups i ngl ude el b ity 108 %iyll-t’ ' the treatment of any of these cyclooxygenase
' mediated diseases, compounds of Formula I may be administered orally,
topically, parenterally, by inhalation spray or rectally in dosage unit
formulations containing conventional non-toxic pharmaceutically
.acceptable carriers, adjuvants and vehicles. The term parenteral as used
herein includes subcutaneous injections, intravenous, intramuscular,
- intrasternal injection or infusion techniques. In addition to the treatment
of warm-blooded animals such as mice, rats, horses, cattle sheep, dogs,

cats, etc., the compound of the i 1nvent10n is effecuve in the treatment of
humans.

10

15 As indicated above, pharmaceutical composmons for

treating cyclooxygenase—Z mediated diseases as defined may optionally
include one or more ingredients as listed above.

The pharmaceutical compositions containing the active
ingredient may be in a form suitable for oral use, for example, as tablets,
troches, lozenges, aqueous or oily suspensions, dispersible powders or
granules, emulsions, hard or soft capsules, or syrups or elixirs.
Compositions intended for oral use may be prepared according to any
method known to the art for the manufacture of pharmaceutical
compositions and such compositions may contain one or more agents
selected from the group consisting of sweetening agents, flavoring
agents, coloring agents and preserving agents in order to provide
pharmaceutically elegant and palatable preparations. Tablets contain the

- active ingredient in admixture with non-toxic pharmaceutically-
acceptable excipients which are suitable for the manufacture of tablets.
These excipients may be for example, inert diluents, such as calcium
carbonate, sodium carbonate, lactose, calcium phosphate or sodium
phosphate; granulating and disintegrating agents, for example, corn
starch, or alginic acid; binding agents, for example starch, gelatin or
acacia, and lubricating agents, for example, magnesium stearate, stearic
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i'sopropyl thio, cycloheptylthio, etc. By way of illustration, the propyl thio
group signifies -SCH err]CH err]CH err]. 30 Het eroaryl i ncludes
furan, thi-ophene, pyrrole, isoxazole, isothiazole, pyrazole, oxazole,
thlazole i m dazol e, 1,2, 3-oxadi azole, 1,2, 3-thiadiazole, 1,2,3-triazole,

1, 3, 4- oxadi azol e, 1, 3, 4-t hi adi azol e, 1,3,4-triazo|e,_1,2,5-oxadiazole,

1, 2,5-thiadiazol e, pyridine, pyridazine,_1g5_-9 - pyrimdine, pyrazine,
1,2,4-triazine, 1,3,5-triazine, 1,2,4,5-tetrazine, and the like. _
Benzohet er oar yl includes the above heteroaryl rings to which it is possible
to fuse a benzene ring Exenplifying the invention are:

(a) 3- ( 4-( Aaﬁlddmal% nThPFtabl@j?S ynay-be unceatedrdhelymay be-coated by
hydr oxy- 2- pr oRibwhl Hﬁi?}ﬁs tHela disinte atmﬁx anﬁ abs%%non in the
3- (4 (Am nos UIg;sO I 1n)t£srgienn | act ere y pro%rll ea sulstamed action over a longer
period. For example, a time delay material such as glyceryl monostearate
or glyceryl distearate may be employed. They may also be coated by the
technique described in the U.S. Patent 4,256,108; 4,166,452; and
4,265,874 to form osmotic therapeutic tablets for control release.
Formulations for oral use may also be presented as hard
gelatin capsules wherein the active ingredient is mixed with an inert solid
diluent, for example, calcium carbonate, calcium phosphate or kaolin, or
as soft gelatin capsules wherein the active ingredients is mixed with

water or an oil medium, for example peanut oil, liquid paraffin, or olive
oil. '

10

Aqueous suspensions contain the active material in
admixture with excipients suitable for the manufacture of aqueous
suspensions. Such excipients are suspending agents, for example sodium
carboxymethyl-cellulose, methylcellulose, hydroxy-propylmethy-
cellulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and
gum acacia; dispersing or wetting agents may be a naturally-occurring
phosphatide, for example, lecithin, or condensation products of an
alkylene oxide with fatty acids, for example polyoxyethylene stearate, or
condensation products of ethylene oxide with long chain aliphatic
alcohols, for example heptadecaethylene-oxycetanol, or condensation
products of ethylene oxide with partial esters derived from fatty acids and
a hexitol such as polyoxyethylene sorbitol monooleate, or condensation
products of ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example, polyethylene sorbitan monooleate. The
aqueous suspensions may also contain one or more preservatives, for
example qthyl, or n-propyl, p-hydroxybenzoate, one or more coloring
agents, one or more flavoring agents, and one or more sweetening agents,
such as sucrose, saccharin or aspartame.

Oily suspensions may be formulated by suspending the
active ingredient in a vegetable oil, for example, arachis oil, olive oil,
sesame oil or coconut oil, or in mineral oil such as liquid paraffin. The
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C 3- (4- (Ani nosul fonyl ) phenyl ) - 2- (4-f I uor ophenyl ) - 5- (2- 10 _
é?épyl)tgioghene, (d) _y3-(4-(Aninosulfonyl)phenyl)-2-cyclohexylth|ophene,
(e) 5- (4- Car boxyphenyl ) - 4- (4- (et hyl sul f onyl ) phenyl ) - -
t hi ophene- 2- carboxylic acid, (f) . .

4- (4- Fl uor ophenyl ) - 2- net hyl - 5- (4- (et hyl sul f onyl ) phenyl )- 15

thiazole, (g) - 2-(4-Fluorophenyl)-3-(4-{pgthyl sul fonyl)phenyl)-2-

cycl openten-1-one (h)  4-(4-(Methyl sul fonyl)phenyl)-5-(4-fl uorophenyl) -
I sot hi azol e, 20 . (i) S
3- (4- Fl uoroephepy] ) -4-( 4- (et hyl sul f.onyl ).phenyl )-2-(5H) - furanone, (j)

3- g 4- Fl uor op.hg)ﬂléll %qsp_e ﬁlmﬁﬁﬂmm%&@mpg-mﬁh examplonbeegwax,
3- (4- FI uor ophéayd pasaffinr oreety} Iaicdlfalmﬂ»)/@éileﬁmg égﬁrlﬁﬁ suéR as those sét'forth

>, > Dimethyl - abpte] ab@ AR dgéhts Tdl be'%aded td Provide a palatable oral

-2-(5 . .ps
phenyl) - 2-( H)preparation. These compositions may be preserved by the addition of an
5 '

anti-oxidant such as ascorbic acid. _ :
Dispersible powders and granules suitable for preparation of

an aqueous suspension by the addition of water provide the active

. ingredient in admixture with a dispersing or wetting agent, suspending
agent and one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those already mentioned
above. Additional excipients, for example, sweetening, flavoring and
coloring agents, may also be present. :

The pharmaceutical compositions of the invention may also
be in the form of an oil-in-water emulsions. The oily phase may be a
vegetable oil, for example olive oil or arachis oil, or a mineral oil, for
example, liquid paraffin or mixtures of these. Suitable emulsifying
agents may be naturally-occurring phosphatides, for example, soy bean,
lecithin, and esters or partial esters derived from fatty acids and hexitol
anhydrides, for example sorbitan monooleate, and condensation products
of the said partial esters with ethylene oxide, for example, polyoxy-
ethylene sorbitan monooleate. The emulsions may also contain
sweetening and flavouring agents. '
| Syrups and elixirs may be formulated with sweetening

agents, for example, glycerol, propylene glycol, sorbitol or sucrose. Such
formulations may also contain a demulcent, a preservative and flavoring
and coloring agents. The pharmaceutical compositions may be in the

~ form of a sterile injectable aquecus or oleagenous suspension. This
suspension may be formulated according to the known art using those
suitable dispersing or wetting agents and suspending agents which have
been ment:ioned above. The sterile injectable preparation may also be a
sterile injectable solution or suspension in a non-toxic.parenterally-
acceptable diluent or solvent, for example as a solution in 1,3-butane diol.
Among the acceptable vehicles and solvents that may be employed are
water, Ringer’s solution and isotonic sodium chloride solution. In
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‘2- (4- (Am nosul fonyl ) phenyl ) - 3- (4-fl uor ophenyl ) t hi ophene, and (n)
3-(4-(Trifluoroacetyl am nosul f onyl ) phenyl)-2-(4- .30
fl uor ophenyl )t hi ophene, (0).
3-(3- Fl uorophenyl) - 4- (4- (nethylsulfonyl)phenyl) 2- (5H)- furanone, (p)
- 5,5-Di net hyl -3-(3-fl uorophenyl ) -4-(4- nethylsulfonyl) '
phenyl) - 2-(5H) - f uranone, -10- (q) . 17 -
5, 5- Di met hyl - 3- (3- chl oroophenyl ) - 4- (4- et hyl sul fonyl ) -
phenyl) - 2- (SFD furanone, (r)
3-(3, 4-Di.f1 uor ophenyl") - 4- ( 4- (nethylsulfonyl)phenyl) 2- éSFD furanone, 5
(s) 3-(3,4- mdcﬁﬂonoﬁna&q,l fixed oils @ane conventionally eniployed aga sobvéntfer anone,

suspending medium. For this purpose any bland fixed oil may be
employed including synthetic mono- or diglycerides. In addition, fatty
acids such as oleic acid find use in the preparation of injectables.
Compounds of Formula I may also be administered in the
form of a supp031tones for rectal administration of the drug. These
compositions can be prepared by mixing the drug with a suitable non-
irritating excipient which is solid at ordinary temperatures but liquid at
the rectal temperature and will therefore melt in the rectum to release the
“drug. Such materials are cocoa butter and polyethylene glycols.
' For topical use, creams, ointments, jellies, solutions or
suspensions, etc., containing the compound of Formula I are employed.

(For purposes of this application, topical apphcatmn shall include mouth
washes and gargles.) '

10

15

Dosage levels of the order of from about 0.01 mg to about
140 mg/kg of body weight per day are useful in the treatment of the
above-indicated conditions, or alternatively about 0.5 mg to about 7 g per
patient per day. For example, inflammation may be effectively treated by
the administration of from about 0.01 to 50 mg of the compound per
kilogram of body weight per day, or alternatively about 0.5 mg to about
3.5 g per patient per day. -

The amount of active ingredient that may be combined with
the carrier materials to produce a single dosage form will vary depending
upon the host treated and the particular mode of administration. For
example, a formulation intended for the oral administration of humans
may contain from 0.5 mg to 5 g of active agent compounded with an
appropriate and convenient amount of carrier material which may vary
from about 5 to about 95 percent of the total composition. Dosage unit
forms will  generally contain between from about 1 mg to about 500 mg
of an active ingredient, typically 25 mg, 50 mg, 100 mg, 200 mg, 300 mg,
400 mg, 500 mg, 600 mg, 800 mg, or 1000 mg. -

It will be understood, however, that the specific dose level
for any particular patient will depend upon a variety of factors including

20

25

30



(t) 5,5-Dinmethyl-3-(3,4-difluorophenyl)-4-(4- rrethylsulfonyl)
phenyl)-2-(5H) - furanone, (u)

5, 5-Di et hyl - 3- (3, 4-di chl orophenyl ) - 4- (4- et hyl sul fonyl) -
phenyl)-2-(5H)-furanone, (v) -

5, 5- Di et hyl - 3- (4- chl or ophenyl ) - 4- (4- net hyl sulfonyl) _
phenyl) - 2-(5H) - f uranone, . .

- 3-(2- Naphyhyl )-4-(4- (et hyl sul f onyl )phe"n%)'- 2-(5H)- furanone, 15 (x)
5, 5- D net hyl - 3- (2- naphyhyl ) - 4- (4- (et hyl sul f-onyl ) phenyl ) - 2-(5H) - furanone,
(y) 3-phenyl -4-(4- (et hyl sul fonyl) phenyl ) - 2- ( 5H) - f ur anone. Sonme of the :
conpounds deshe agefbody eveightgeneraldrenli, séR, dnenmmeacsﬂadmimstmnen;ers and

Mvention'i s TRESE %@m@% ' iwix‘iﬁﬁ'sﬁofé?%s%% ug OBl MBS
their racem seyerity of the partiailandiseass undengping thempyns and
phar maceutical |y accept able salts thereof. 25 Sonme of the

conpounds descri.be ein contain olefinic
P 3 SM ho&js ote nt es?s

The compounds of the present irivention can be prepared
accordlng to the following methods.

Method A: - | .
 The B-chlorovinylaldehyde III can be obtained from the

ketone I and the Vilsmeier reagent (DMF-POCI3) using the general
method described by Weissenfels (Z. Chem. 1966, 6, 471). The
thiophene compound 1V is obtained from III using the general method
described by Weissenfels (Z. Chem. 1973, 13, 57). The thiol.compound
V can be obtained after oxidation of compound IV (R2 = -SMe) with one
equivalent of m-CPBA followed by treatment of the resulting sulfoxide

- with TFAA at reflux. The sulfonamide group (VI) can then be formed by
the method of Kharash (J: Amer. Chem. Soc. 1951, 73, 3240). The
hydrolysis of compound VI and decarboxylation with Cu bronze in
quinoline provides compound VII. Compound VII (R4 = H) can be
treated with halogenating agent such as bromine in acetic acid to allow
the preparation of the 5-bromothiophene (VII, R4 = Br). When it is
desired to have a nitrile group at C-5, this can be accomplished from VI
via amide formation using the Weinreb methodology (Tetrahedron

25 Letters, 1977, 4171) followed by dehydration with TFAA. The CF3

group can be introduced at C-5 of VII via the method of Girard (J. Org.

Chem 1983, 48, 3220).

The introduction of an alkyl group at C-5 can be achieved
via a Friedel-Crafts reaction on VII (R4 = H) and an acyl chloride, Cl-
CO-lower.: alkyl and a catalyst such as TiCl4, followed by reduction. For
R4=Me, this can be achieved from the ester (R4=CO2Me) via a DIBAL- -
H reduction followed by deoxygenation using the method of Lau (J. Org.
Chem. 1986, 51,3038). Tertiary alcohols (R4= - C(CH3)20H) can be
obtained from VI and MeMgBr. These tertiary alcohols can also be

10

15

20

30



doubl e” bonds, and unl ess specified otherwi se, are neant to include both E
and Z geonetric.isoners. In a second enbodi nent, the invention enconpasses
pharmaceuti cal conpositi-ons for-inhibiting cyclooxygenase and for 30
treati ng cycl ooxygenase nedi ated di seases as di scl osed herein conprising a
pharmaceutically acceptable carrier and a non-toxic therapeutically

ef fective anmount of conpound of Fornula | ;@s descri bed above. Wthin
thi s embodi ment the invention enconpasses “phar maceutical conpositions for

i nhi biting cycl ooxygenase-2 and for treating cycl ooxygenase-2 nedi at ed

di seases as di sclosed herein conprising a pharmaceutically acceptable
carrier and a deoxygenated hsingrthetmethodyoftLw.c Simélazlygehe tisiophere dXhdamw'
Formula | .as dﬁ%ﬁg@gﬁgd%&%&et&ﬂe%’ﬁﬂi rd enbodi nent, the invention

enconpasses a _
METHOD A

5 R?
Ra
DMF-POCl; H
- 07 - 1,2-dichloroethane CI— "R?
Il R2=-SMe or -SO,Me i
10 :
when R?=SO,Me
and R%=PhCO,Me
HS /\(0 2.
15 OMe HO-
Py/EtgN IV (R*=-CO,Me) .
. Ra=SOZMe
_ R2.=PhCO,H
- p4_
20 when R?is SMe : R™=CO,H
A-CPBA/CH Cbh  H.N_.O
2. TFAA - ¢ 278
o)
1.Cl/HOAC :
25 . / ) ‘R2 / \ 4
2. NH, o s” R
V ( R*=-CO,Me)
30 |

1.HO"

VI

2. Cu/quinoline

Vil ( R*=H)



of inhibiting cycl ooxygenase and treating cycl ooxygenase nedi at ed di seases,
advant ageously treated by an active agent that selectively 10 inhibits
COX-2 in preference to COX- 1 as disclosed herein conprising: '

adm ni-stration to a patient in need of such treatnment of a non-toxic

t herapeutically effective anpbunt -of a conpound of -Formula | as discl osed
herein. For purposes of this specificati o(r? conpound is said to 15
selectively inhibit COX-2in preference { X-1 if the ratio of the 1C50
concentration for COX-1 inhibition to COX-2 inhibition is 100 or greater.
The pharnmaceuti cal conpositions of the present invention conprise a L
conpound of- For nmul MEJIIE@DAA GONTR i ngredient or a pharmaceutically
acceptable salt, thereof, and may al so contain a 20 pharmaceutically
acceptabl e carrier and ‘optionally other thérapeutic ingredients. The term
"pharnmaceutical |y acceptabl e salg#t refers to salts-prepa from .
phar maceutical | y accept ab\d! n@n—[-&gei—@ bases i ncL( di ng’ g:p?;g,dni c bases and
organi c bases. Salts derived frominorganic bas i ncl E&e% uiFealir

ammoni um cal cium copper, ferric, ferrous, lithium ZER“cT&g[Drégi um mangani c
salts, manganous, potassium sodium zinc, and -

1.amidation -
'/ R*=CN
. 2. TFAA
10
MeMgBr 4. -
| v - VI (R* = -C(CHg),0H)
. . _ R2
15 _ R , )
. R? . IX
' Vil : :
20

] Method B:

. Ketone X can be converted to the thiophene compound XI
using general methods already described in Method A. The thiophene
XII can be prepared by metallation of XI with n-BuLi, quenching with |
methyl phosphonic.dichloride and addition of water or ammonia X' =
OH or NH2).. Similarly, the other regioisomer XIV can be prepared from
ketone XIII.

25
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the | i"ke. Particularly preferred are the amoni um cal ci um magnesi um
potassium- and sodiumsalts. Salts derived from pharnaceutical |y acceptabl e
organi ¢ non-toxi c bases include salts of primary, secondary, and tertiary
am nes, substituted am nes including naturally occurring 30 substituted
am nes, cyclic am nes, and basic ion exchange resins, such as arginine,
bet ai ne, caffeine;, choline, N Ndibenzylethyl enedianine, diethylanine,

2- di et hyl anmi noet hanol , 2-di net hyl ani noet'h@hol, et hanol am ne,

et hyl enedi am ne, N-ethyl norpholine, N ethylpiperidine, glucam ne,

gl ucosam.ne, histidine, hydrabam ne, isopropylam ne, |ysine, . -12-

met hyl gl ucam ne, MEPHOID Be, pi perazi ne, piperidine, polyam ne resins,
proocai ne, purines, theobronmne, triethylamne, trinethylam ne,

tripropyl am ne, tronetham ne, d Bre like. It understood that in
t he di scussion of nethods of treatment which f , referéences to the
conpounds of Formula | are ' ' '
0= ~R? g~ "R*
X o XI
9 |
1.n-BulLi /i
H3C'—P
10 2. Me(CI),PO X'/
3. H20 Or'NHa / \
_ R -
S
15
20
X' =OH or NH,
25

Method C: - :
Bromination of ketone II gives the oi-bromoketone XV
which is then converted to the thiazole XVI after treatment with a

thioamide. . Similarly, ketone VIII can be converted to thiazole XVIL.
30



meant to al so include the pharmaceutically acceptable salts. The Conpound
of Formula | is useful for the relief of -pain, fever and inflammtion of a
variety of conditions including rheumatic fever, synptons associated with
i nfl uenza or other viral infections, common cold, |ow back and neck pain,
dysnenorrhea, headache, toothache, sprains and strains, nyositis,

neural gia, synovitis, arthritis, includingsrheumatoid arthritis
degenerative joint diseases (osteoarthrif%@%ﬂ gout and.ankyl osi ng
spondylitis, bursitis,. buns, injuries, follow ng surgical and dental
procedures.- In addition, such a conpound may 15 inhibit cellular

neopl astic transfMETWIODCG and netastic tunor growh and hence can be used
in the treatment of cancer. Conpounds of Formula | may al so be useful for
the treatment of denentia including pre-senile and senile dementia and in
particul ar, denentia associated with Al zhei mer Di sease (i.e., Al zheiner's
denentia). 20 Conmpounds of Fornmula | will-also inhibit
prostanoi ¢- induced snooth nuscle contraction by prevezgit? t he synt hesis

of contractile prostanoi ds and hence ey be R?. use inRt treat ment of

dysnenorrhea, prenahure Iabg& and ast hna. 2
' Br
Ra
10 XV
15
XVI
. R2
. | | g
.20 ” /[LNH . _
R* g~ ~pe
| XVIi

25 Method D:

Ketone XV can be converted to the imidazole compound

XVIII after treatment with formamide using the preparation of Brederick
et al, Chem. Ber. 1953, p. 88. '

30



By virtue of its high cycl ooxygenase-2 (COX-2) activity 25 and/or its
selectivity for cycl ooxygenase-2 over cycl ooxygenase-1 (COX- 1) as defined
above, conpounds of Forrmula I will prove useful as an alternative to
conventional non-steroidal antiinflamuatory drugs (NSAID S) particularly
where such non-steroidal antiinflamatory drugs may -be contra-indicated
such as in patients with peptic ulcers, tritis, 30  regional

enteritis, ulcerative colitis, diverti cil¥dis or with a recurrent hi story
of gastrointestinal |esions; A bleeding, coagulation disorders including
anem a such as hypoprot hronbi neni a, haenophilia or other bleeding problens
(i ncluding those rel at iMETHOD gduced or inpaired platelet functi.on); Kkidney

di sease (e.g., inpaired renal function); those -13- prior to surgery or
taki ng anticoagul ants; and those suscgptable to Al D i nduced ast hna.
Simlarly, compounds of Fornula I, V\nj?\l be uB& :
: 4
5 xy B NH, l;l .
NH
XVl
Method E:
10

- Pyrole compound XX can be obtained from diketone XIX
using the general procedures of Friedman et al., J. Org. Chem. 1965, 30,
p- 854, K. Dimroth et al., Ber. 1956, 56, 2602, K. Dimroth et al., Ann,
1961, 634, 102.. The free NH of the pyrole can be acylated with CI-CO-
lower alkyl in the presence of a base such as Et3N. Also alkylated

15 products can be prepared using alkyl halides as reagents with a base such
as NaH. ' '
' METHODE
20 O ' 0.
S
| No _
R o MeOJk/ \/”\Meo
XIX NaH/DMF O°Ctor.t
25.
‘NH
R
30 | | /N
N
R3



partial or conplete substitute for conventional NSAID S in preparations 5
wherein they are presently-co-adm nistered with other -agents or-
ingredients. Thus in further aspects, the invention enconpasses

phar maceutical conpositions for treating cycl ooxygenase-2 nedi ated di seases
as defined above conprising a non-toxic therapeutically effective anount of
t he conmpound of Formula | as defined abov§%€nd one 10 or nore ingredients

such as another pain reliever including acéton nophen or phenacetin; a

‘potentiator including caffeine; dan H2- antagonist, alum num or magnesi um
hydr oxi de, -si net hi cone, a decongest ant i ncl udi ng phenyl ephri ne,
phenyl pr opanol t seudophedri ne, oxynetazoline, ephinephrine,

ero-Gesonyepnes oo crriecaREnd SAUROXRY Ui nerepartrore el
~ carani phen, ca?‘f?_él hle Arsikstitutedphenylacetyb chlorrdesaXXilar Réaction 6RAHBL ng or
Pty A i & a0 MO0 SRRSO T
2 20 “pat ot KSIORESERT; Ungiio ysis atokad atford koo aldeftydledIbiwhiclyiser T ect
amount of the eyolizedrby basé-to givercyclopehiendak XXID- AUHifds or €d Wi th
arylmagnesium bromide or aryllithit_mi to XXII gives allylic alcohol
XXIV. Oxidation of XXIV with pyridinium chlorochromate affords the
desired 2,3-disubstituted cyclopentenone XXV. For preparation of
10 -compound XXV (R1=802Me), 4-methylthiophenyllithium is used |
- followed by oxidation with the magesium salt of monoperoxyphthalic
acid (MMPP) or m-chloroperoxybenzoic acid (mCPBA) to introduce the
required methylsulfonyl group in XXV.

15
20
25

30



one or nore of such ingredients as listed i nediately above. Conpounds of
the present invention are inhibitors of cycl ooxygenase-2 and are thereby
useful in the treatment of 25 cycl ooxygenase-2 nedi ated di seases as
enuner at ed above. This activity is illustrated by their ability to

sel ectively inhibit cycl ooxygenase-2 over cycl ooxygenase- 1. Accordingly,
in one assay, the ability of the conpounds_of this invention to treat
cycl ooxygenase nedi at ed di seases can be d8%onst r at'ed by neasuring the
anount of prostaglandin E2 30 (PGE2) synthesized in the presence of
arachi donic acid, cyclooxygenase- 1 or cycl ooxygenase-2 and a conpound of
Fornmula I. The | CETHODH YRS represent the concentration of inhibitor
required to return PGE2 synthesis to 50% of that obtained as conpared to
the uninhibited control. Illustrating this aspect, we have found that the

Compounds of the -14- Exanples are nore than 100 tinmes nore effective in
i nhi biting COX-2 ' '

O s | O
T R (Mgd NN

XXla XXl
J -
10 - | : R R!
_ _ 0
| O~ AR NaOMe XXl
XXlb XXl
20
R1
| - )
25 .
R2 0
o
30 XXV - XXV
Method G:

The sequence of Method G is the same as in Method F
“except R1 containing acid chloride is used as starting material. R2 is



“than they are at inhibiting COX-1. In addition they all have a COX-2

1 Cferr] of -1 nMto 1 [err]M By way of conparison, |buprofen has an I C[err]
for COX-2 of 1 [err]M and Indonethacin has an I err] for COX-2 of 5
approximately 100 nM For the treatnent of any of these cycl ooxygenase

medi at ed di.seases, conpounds of Fornmula | nmy be adm nistered orally,
topically, parenterally, by inhalation spray or rectally in dosage unit
fornmul ati ons contai ni ng conventi onal non=#8Xi ¢ pharmaceutically acceptable
carriers, adjuvants and vehicles. The term parenteral as used 10 herein

i ncl udes subcut aneous injections, intravenous, intranuscular, intrasternal

i nj ection or iinfroduced acaflatetistige Via #d8ionyl additidye rédctiin)Tolloed by -
war m bl ooded @’@Pﬁﬁﬁﬂ as mce, rats, horses, cattle sheep, dogs,” cats,
etc., the.con%f)g “invention is effective in the treatnment of
humans. 15 [fé i ndi cat ed above, pharmaceutical conpositions for
treating cycl ooxmmg -Z nedi ated di seases as defined may optionally

i ncl ude oge or nore ingredients as |listed above. The pharmaceuti cal-

conposi tions containing the active ingredient may be in a fofm suitable for
oral use, for exanple, as tablﬁ{s, '

ST e AL '

10
_ R . ' R!
15 1.0 O - O |
_‘—>3 ' R2M HO
_ 2. NaOMe '
Bl o s S
20

R1

PCC ! |
-—>R2

25 .
Do

XXVI

Method H:

30 ' . The 4,5-disubstituted isothiazoles and isothiazol-3(2H)-one-
1,1-dioxides can be prepared by the general method described by B.
Schulze et al., Helvetica Chimica Acta, 1991, 74, 1059. Thus, aldehyde
III (R2=SO2Me) or XX VII is treated with excess NH4SCN in refluxing
acetone to provide the corresponding 4,5-disubstituted isothiazoles XXX



20 troches, |ozenges, aqueous or oily suspensions, dispersible powders or
granul es, - enul si ons, hard or soft capsules,. or syrups or elixirs.
Conpositions intended for oral use may be prepared according to any mnethod
known to the art for the manufacture of pharnmaceutical conpositions and '
such conpositions may contai'n one or nore agents 25 selected fromthe -
group consi sting of sweetening agents, flsyoring agents, coloring agents
and preserving agents in order to providéfzﬁarnaceutically el egant and
pal at abl e preparations. Tablets contain the active ingredient in adm xture
wi th non-texic pharmaceutically acceptabl e excipients which are suitable
for the manuf and KXV teatidation ofovhithewithdwadrpgenperoxidebydelds Xahp! e,

i nert diluentﬁn %EX&X?S cal ci um carbonate, sodi um carbonate, | actose,

cal ci um phosp a?e or sodi um phosphate; granul ati ng and -di si ntegrati ng
agents, for exa 840634 " starch, or alginic acid; binding agents, for
exanpl e starch, gel'at.in or acacia, and lubricating agents, for exanple,
nmagnesi ung st ear at e, stearic

Meozs ' Sone'
Vil H,0,, AcOH
— . o
10. (R%=S0,Me) . RS
XXVIi =N
XXVIII
SO,Me -
13 MGOzs .
CHO NH,SCN
//O ' | -
2 LA
_ R 8= R27 ¢l
20 NH
' o)
lil (Ra = SO,Me)
XXIX
s ~ SO,Me S SO,Me -
_ H202, AcOH .
o R2 o 2 0
R/ R2-_/
30 : .
. SrN S‘NH
0=\
XXX



-15- acid or talc. The tablets may be uncoated or they nmay be coated by
known techni ques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a |onger
period. For exanple, a tine delay material such as glyceryl nonostearate 5
or glyceryl distearate nmay be enpl oyed. They nmay al so be coated by the
techni que described in the U S, Patent 4,256, 108; 4,166, 452; and 4, 265, 874
to formosnotic therapeutic tablets for CTé&MtTol rel ease. Formul ations for
oral use may also be presented as hard gel atin capsul es wherein the active
ingredient -is mxed with an inert solid 10 diluent, for exanple, calcium
carbonat e, calNetiwd psphate or kaolin, or as soft gelatln capsul es wherein

the active |n redients i medi ym,_ for exanple
peanut oil, | |gqU| ddpar af‘?P?PP{S?PB? e@%m%wt“&ﬂ‘l%ﬂ rgmﬁ&yd@mmm n the -
act i ¥e mat er i ]fﬂeacw WlthaamappmpﬂaEhyFslﬁ)sutmbdrﬁryl aceticbtid inaf s%l'%nt such
manuf acture o saé&qgﬂﬁl [ suspen agents,
for exanplse so%l um,C Sgéigpr&eazal%g?:%ﬁsafgsglég ﬁ@#ﬁ%i’é‘gﬂml R QH

hydr oxy- pr opyl'ﬁ%"‘! g witt icyclo[5.4.0]undec-7-ene (DBU) to afford either
the lactone XXXIII or XXXV.
METHOD |
10 R!
R2“ > CO,H
——————————
Base
15 . Br o |
XXXl
1
: R1 R
.20 0
' Ré )l\/ Br
R ,
- Base R/ ©
25 ) |
XXXV XXXV
R?is a mono- or disubstituted phenyl or
_ a mono- or disubstituted heteroaryl
30 )
Method J:

Either of the lactones XXXIII or XXXV in a solvent such as
THEF is reacted with a reducing agent such as diisobutyl aluminium
hydride or lithium borohydride at -78°C, to yield the furan XXXVI.



cel lul'ose, sodium al gi nate, polyvinyl-pyrrolidone, gumtragacanth and gum
acaci a; dispersing or wetting agents nay be a naturally-occurring 20
phosphatide, for exanple, lecithin, or condensation products of an alkylene
oxide with fatty acids, for exanple pol yoxyet hyl ene stearate, or :
condensation products of et hyl ene oxide with |Iong chain aliphatic alcohols
for exanpl e .hept adecaet hyl ene- oxycet anol 8r condensat i on products of

et hyl ene oxide with partial esters derlvea fromfatty acids and 25 a

hexi tol such as pol yoxyet hyl ene sorbitol nopnool eate, or condensation
products .of ethylene oxide with partial esters derived fromfatty acids and
hexi tol anhydrides, forpeEpqoDey Pol yet hyl ene sorbitan nonool eate. The
agueous suspensions may al so contain one or nore preservatives, for exanple
ethyl, or n-propyl, p-hydroxybenzoate, one or nore colorRlg 30 agents, one
or nore flavoring agents, and one or nore sweetening age ts, such as

sucrose, saccharin or aspaxxpne. O li 6“ gen5|ons nay Ryr nmul at ed by

suspendi ng the active ingregient in kbl e oil, danpl e, arachis
oil, olive oil, sesame oixxRy coconur—orT>or |nrnnera 61| such as liquid
paraffin. The , 2 H* SR
. . B2
\ o)
XXXVI
10
Method K: : . :
The preparation of lactams XXX VII and XXXIX can be
achieved by the same reaction as described in Method I, except an
appropriate amide is used.
15 '
20
25

30



-~ 16- oily suspensions nmay contain a thickening agent, for exanple, _
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those
set forth above, and flavoring agents nay be added to provide a pal atabl e
oral preparation. These conpositions may be preserved by the addition of an
anti - oxi dant such as ascorbic acid. D spersible powders and granul es -
suitable for preparation of an aqueou5'su38ension-by the addition of water .
provi de the active ingredient in adm xtureYwith a di spersing or wetting
agent, suspendi ng agent and one or nore preservatives. Suitable dispersing
or - wetting- 10 agents and suspendi ng agents are exenplified by those o
al ready nentioned alEFHQDA ti onal excipients, for exanple;, sweetening, -
flavoring and col oring agents, may al so be present. The pharmaceutical .

conpositions of the invention may also be in the formof an oil-in-water
enul sions. The oily phase may be a 15-. vegetable oil, for exanple olive
oil or arachis oil, or a mgneral oil, for _ " R!?
5
R2“~CONHR®
————————e e . -
~ Base
Br. o R2.__/ |
' 3
. 10 NR
XXX O
- XXXVII
R‘l
- 15 R1

Raj\_,B"
 ———

_ Base o)

20 CONHR® - NR3

XXXV | XXXIX

Method L: -

Methyl 2-hydroxy isobutyrate is silylated with TMSCI to

25 give the TMS ether XXXXI, which is treated with 4-methylthiophenyl-
lithium to provide ketone XXXXII. Desilylation followed by acylation
yields keto-ester XXXXIV, which can be cyclized to lactone XXXXV by -
base catalysis. Oxidation of XXXXV with MMPP or mCPBA affords the

- desired product XXXXVI.
30 : '



exanpl'e, liquid paraffin or m xtures of these. Suitable enulsifying agents
may be naturally-occurring phosphatides, for exanple, soy bean, lecithin,
and esters or partial esters derived fromfatty acids and hexitol

anhydri des, for exanpl e -sorbitan nonool eate, and condensati on products 20 .
of the said partial esters with ethyl ene oxide, for exanple, polyoxy-

- et hyl'ene sorbitan nonool eate. “The enulsiogg may al so contain sweetening and
flavouring agents. Syrups and elixirs may-be fornul ated w th sweetening
agents, for exanple, glycerol, propylene glycol, sorbitol or sucrose. Such
25 formulations may al so contain a denulcent, a preservative and flavoring
and col ori ng agentMETH®@Dpjhar maceuti cal conpositions may be in the form of
a sterile injectabl e agueous or ol eagenous suspension. This suspension nay
be formul ated according to the known art using those suBMebl e di spersing or
wetting agents and suspendi ng agents whi ch have 30 begn nentioned above.
The sterile injectable preparation nay al so be a sterj ]njectable

sol uti on suspens in a non-toxic par@rigally- a jabl e diluent or
sol vent, for exanpl g\ as a sol yti in 1,3{butane di ol png t he accept abl e
vehi cl es and sol vett's ena Enpl o arOMe Li
O : lmldgzole ) o
XXXX — XXXXI
10
OTMS
W NBu4NF 4\’/©/
15 - XXXX" . xxxxm

F

+ 20 CF Q : C SMe
Pyridine, DMAP 4\/@
| o)

25

- DBU -

30




~water,” Ringer's solution-and isotonic sodiumchloride solution. In -17-
addition, sterile, fixed oils are conventionally enployed as a sol vent or
suspendi ng medi um For this purpose any bland fixed oil nay be enpl oyed
i ncl udi ng synthetic nono- or diglycerides. In addition, fatty acids such as
oleic acid find use in the preparation of injectables. Conmpounds of Fornula
| may al so be adm nistered in the formof_ a suppositories for rectal
admi nistration of the drug. These conposi32ens can be prepared by mixing:
the drug with a suitable non- irritating excipient which is solid at
ordinary tenperatures but liquid at the rectal tenperature and w ||
therefore nelt in the rectumto rel ease the 10 drug. Such materials are
cocoa butter and pohmgfﬁtkfnp gl ycols. For topical use, creans, ointnents,
jellies, solutions or suspensions, etc., containing the conpound of Formula

| are enployed. (For purposes of this application, topical application
shal | include nouth '

_ SMe Aqg.base OH SMe
5 org. solvent
4\‘/0 - Phase — |

o) - transfer o)
catalyst

XXXXIV XXXXIN

10
An alternative preparation of the hydroxy ketone XXXXIII

is the oxidation of the known (J. Org. Chem. 1991 56, 5955-8; Sulfur
Lett. 1991, 12, 123-32) ketone XXXXIV. A mixture of XXXXIV,
aquous base, such as NaOH, organic solvents such as carbon

15 tetrachloride/toluene and a phase transfer catalyst such as ALIQUAT
336 is stirred in air at room temperature to provide XXXXIII. Compound
XXXXIII is also described in U.S. 4,321,118 and Org. Coat. 1986, 6,
175-95. -

20 Representative Compounds |
Tables I and 11 illustrate compounds of Formula 1.

25

30



washes and gargles.) 15 Dosage |levels of the order of fromabout 0.01 ng to
about 140 ngy/ kg of body weight per day are useful in the treatnment of the
above-indi cated conditions, or alternatively about 0.5 ng to about 7 g per
patient per day. For exanple, inflammtion may be effectively treated by 20
the admi nistration of fromabout 0.01 to 50 ng of the conpound per kil ogram
of body weight per day, or alternatively out 0.5 ng to about 3.5 g per
pati ent per day. The anount of active ingfedient that.nmay be conbined with
the carrier materials to produce a single dosage formwi |l vary dependi ng
25 upon.the host treated and the particular node of adm nistration. For
exanple, a fornulation intended for the oral. adm nistration of humans may
contain from0.5 ng to 5 g of active agent conpoTablkdl with an appropriate
and conveni ent anount of carrier materi al mhich may vary from about 5 to
about 95 percent of the total conposition. e unkt 3 g&PrnB wi ||
generally contain between from about 1 to a ?ngge ngd active

ingredieng, typically 25 ny, 200 ngy, 300 ng,

1 A
10
. 2 A
15
3 A
20 4 A
25 5 A
30



400 ng, 500 ng, 600 ng, 800 ngy, or 1000 ng. It will be understood, however,
that the specific dose |level for any particular patient wll depend upon a
vari ety of factors including -18- the age, body wei ght, general health,
sex, diet, tine of adm nistration, route of adm nistration, rate of

- excretion, drug conbination and the severity of the particular disease
under goi ng therapy. 5 Met hods of Synt hesi3 The conpounds of the present

i nvention can be prepared.according to the foll owi ng nethods. Method A: 10
The [err]-chlorovinyl al dehyde 111 can be obtained fromthe ketone Il and

the Vil snei-er reagent (DVMF-POClI[err]) -using tﬂglgeggral.netﬁod descri bed by
Wei ssenfels (Z Chem 1966, 6, 471). The thiop V i s obtained
fromlll using the general nethod

. O F _ Example Method
5 O | -
7 F
10 8 H
15
9 I
20 |
10 |
25

30



descri bed by Weissenfels (Z. Chem 1973, 13, 57). The thiol conmpound 15 V
can be obtained after -oxidation of conpound IV (Ra = -SMe) wth one

equi val ent of m CPBA followed -by treatnent of the resulting sulfoxide with
TFAA at" refl ux. The sul fonam de group (VI) can then be formed by the method
of Kharash (J. Amer. Chem Soc. 1951, 73, 3240). The hydrol ysis of conpound
VI and decarboxylation with Cu bronze in %gﬁ qui nol i ne provi des conpound )
VI1. Compound VI1 (R4 = H) can be treated?wi"th hal ogenati ng agent such as
bronmine in acetic acid to allow the preparation of the 5-bronothi ophene
(VIl, R4.=Br). Wen it is desired to have a nitrile group at C5, this can
be. acconpl i shed from VI via anmide fornmati onrélﬂgrlg'cgﬁ%n%{&':{]r eb net hodol ogy
(Tetrahedron 25 Letters, 1977; 4171) followe y denydrati on with TFAA
The CF3 group can be introduced at C5 of VII via t'he met hod of Grard (J.
Org. Chem 1983,48, 3220). The introductionl_ff anl meéﬁrgup at C5 can be
achi eved vi a a Friedel-Crafts reaction on Vi an acyl

chl ori de, - 30 CO- | ower al kyl and a catal yst such as Tid[err],

f ol | owed By reduction. For R4=Me, this can be achieved fromthe ester
(Rlerr] qurr]Nb) via a Dl BAL- :

J
10

L
15
20 A
25 A.

30



H reduction foll owed by deoxygenati on using the nethod of Lau (J. Og.

Chem 1986, 51, 3038). Tertiary alcohols (Rlerr]=- C(CHerr])[err]0OH can
be obtained fromVl and MeMyBr. These tertiary al cohols can al so be -19-
deoxygenat ed using the nethod of Lau. Sinmilarly, the thiophene | X can be
prepared fromketone VIII. NETHOD A [err] -20 - METHOD A CONT D [err] 20
Met hod B: : 36 '

- Tablel (continued)

10

15

20

25

30



Ket oné X can be converted to the thiophene compound Xl using general

net hods al ready described in Method A The thiophene XII can be prepared by
nmetal lation of XI with n-BuLi, quenching with nethyl phosphonic dichloride
and addition of water or ammonia (X =25 OH or NHerr]). Simlarly, the
ot her regi-oi somer XV can be prepared fromketone X II. 30 -21- METHOD B
[err] 25 Method C. Brom nation. of ketone Il gives the a-bronoketone. XV
which is then converted to the thiazole X3 after treatnent with a
thioamde. Simlarly, ketone VIII can be converted to thiazole XVII..

Table I (continued) .

Example Method

20 -
10 | |
21. .
15 : _
22 |
20 .
23 ]
25

24 l

30



30

converted to the im dazole conmpound XVI |
using the preparation of Brederick et

22 . METHOD C 5

METHOD D [err]

10

15

20

25

30

[err] 25 Method D:. Ketone XV can be
after treatnent with formam de
al, Chem Ber. 1953, p. 88. 30

-38 -

. Table I (continued)

25

26

27

28

29

Example’ Method

-23



Met hod E: Pyrol e conpound XX can be obtained from di ket one XI X using the
general procedures of Friedman et al., J. Org. Chem 1965, 30, p. 854, K
Dinroth et al., Ber. 1956, 56, 2602, K Dinroth et al., Ann. 1961, .634, 102.
The free NH of the pyrole can be acylated with C-CO |ower alkyl in the
presence of a base such as Et[err]N. Also alkylated 5 products can be
prepared using al kyl halides as reagents with a base such as NaH METHOD E
[err] -24 - Method F: The conpounds of 3®ype XXV can be prepared from
readi |y avail abl e 4-substituted phenyl acetyl chlorides XXla. Reaction of

di (3- butenyl)cadmumw th a 4-substituted phenyl acetyl chloride provides

. Table 1 {continued)

Example Method

5

30 !
10

31 |
15

32 o
20

33 . |
25

30



5 ketone XXI. Ozonolysis of XXI affords keto al dehyde XXIb which is
cyclized by base to give cyclopentenone XXII. Addition of aryl nagnesi um
brom de or aryllithiumto XXIl gives allylic alcohol XXIV. Oxidation of
XXI'V wi th pyridiniumchlorochromate affords the desired 2, 3-disubstituted
cycl opent enone XXV. For preparation of conpound XXV (R err]=S( err].M),
4-met hyl t hi ophenyllithiumis used foll owed by oxidation with .the nagesi um
salt of nonoperoxyphthalic acid (MVPP). or 40 ¢hi or oper oxybenzoi c acid
(mCPBA) to introduce the required nethylsul fonyl group in XXV. 15 20 25 30
-25 - METHOD F ' ‘ :

Table I .'( continued)

Example Method

5

35 B
10

36 B
15

37 l
20

38 |
25

39 I

30



[err] Method G The sequence of Method Gis the same as in Method F except

Rlerr] containing acid chloride is used as starting material. R2 is - 26
- introduced at a later stage via a carbonyl addition reaction, followed by
PCC oxidation. METHOD G5 [err].- Method H 30 The

4,5-di substituted isothiazoles and isothiazol-3(2H)-one- 1, 1-di.oxi des can
be prepared by the general nethod described by B. Schul ze et al., Helvetica
Chim ca Acta, 1991, 74, 1059. Thus, alde 1] (Ra=SO err]Me) or XXVII is
treated with excess NHASCN i.n refluxing

Table I continued

Example Method

5
' 40 I
10
I

41
15 _

42 o
20 ‘

43 I
25

44 |

30



acetone to provi de the correspondi ng 4, 5-di substituted isothiazoles XXX
-27 - and XXVII1, oxidation of which with hydrogen peroxide yields XXXl and
XXI' X. METHOD H [err] -28 - Method |I: An appropriately substituted aryl
brononet hyl ketone is reacted with an appropriately substituted aryl acetic
acid in a solvent such as acetonitrile in the presence of a base such as

triethylamne and then 5 treated with 1,§-diazabicyclo[5.4.0]undec-7-ene'
(DBU) to afford either - ?‘

Table I (continued)

Example ' Method

5
45 |
10
46 '
15
47 |
20
48 |
25 '
| o [
o ) O 49 |

OzMe.
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the lactone XXX Il or XXXV. METHOD 1 10 [err] ( Rlerr] is a nono- or
di substituted phenyl or) a-nono- or disubstituted heteroaryl 30 Method J:

Either of the lactones XXXII1 or XXXV in a solvent sucth as THF is reacted
with a reduci ng agent such as diisobutyl alum nium hydride or lithium
borohydride at -78[érr]C, to yield the furan XXXvi. - ~-29 - METHOD J [err]

10 Method K _ -43 -

- Table I (continued)

Example Method

5
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10
51 !
15
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The preparation of lactans XXXVI1 and XXXI X can be achi eved by the sane
reaction as described in Method |, except an appropriate amide is used. 15
20 25 30 -30- METHOD K [err] Method L: Methyl 2-hydroxy isobutyrate is
silylated with TM5C to 25 give the TMS ether XXXXI, which is treated with
4- et hyl t hi ophenyl - lithiumto provide ketone XXXXI|I. Desilylation foll owed
by acyl ation yields keto-ester XXXXIV, V\/ﬂiﬂ’l can be cyclized to | actone
XXXXV by - : -84 - _ _

Table I (continued)

Example Method

5

55 - . H
.10

56- L+M
15

57 L+M
20

58 - L+M
25

30



base catalysis. Oxidation of XXXXV with MWPP or nCPBA affords the desired
product XXXXVI. 30 -31 - METHOD L [err] -32 - METHOD M [err] 10 An
alternative preparation of the hydroxy ketone XXXXI'I|l is the oxidation of
the known (J. Org. Chem 1991 56, 5955-8; Sulfur

-45.-

Table I (continued). :

Example Method

S

59  L+M
10

60 L+M
15
20
25

30



- [ett. 1991, 12, 123-32) ketone XXXXIV. A mixture of XXXXIV, aquous base,
such as NaOH, organic solvents such as carbon 15 tetrachloride/toluene and
a phase transfer catal yst such as ALI QUAT 336 is stirred in air at room

tenperature to provide XXXXI11. Conpound XXXXIII is also described in US.
4,321,118 and Org. Coat. 1986, 6, 175-95. 20 Representative Conpounds
Tables | and Il illustrate conpounds of zgrnula . 25 30 - 33 - [err}]

Table II
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“34- [err] -35 - [err] -36 - [err] -37 - .te”]

-47 -

Table II (continued)
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-38 - [Ler r']

10

15

20

25

30

-39 - [err]

-40 - [err]’ - 41-

-48 -

Table II (continued)



[err] " _-42 - Terr] -43 - [err] - 44- [err]

9~

~ Table II (continued)
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45 - [err] -46 - [err] -47 - [err] -48 - [err]

-50-

Table I1 (co_n-tinued)

10
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-49 - [err]

- 20

10

15 -

25 .

30

. 50- [err]_

-51-

[err]
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Table II (continued)



252 - -.-[err] .- 53 - [érr] -54 - [err] - 55 [err]
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Table II (continuted)
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56 - [err] - 57 - [err] - 58 - Assays for Deternining Biological
‘Activity The conpound of Formula | can be tested using the follow ng assays
to determine their cycl ooxygenase-2 inhibiting activity. 5 Inhibition: of
Cycl ooxygenase Activity Conmpounds were tested -as inhibitors of :
cycl ooxygenase

-53-

Table II (continued)
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activity in whole cell and mcrosonmal cyclooxygenase assays. Both of these
assays neasured prostaglandln E2 (PCGE2) synthesis in response to
arachidonic acid, using a radi oi munoassay. Cells used for whole cell 10
assays, and fronlmhlch m crosones were prepared for m crosomal assays, were
human ost'eosarcoma .143 cells (which specificaldy express cycl ooxygenase- 2)
and human U-937 cells (which specifically-g4press cyclooxygenase-1). In
t hese assays, 100% activity is defined as the difference between
prostagl andin E2 synthesis in the absence and 15 presence of arachi donate
caddition. .1-Cferr] values represent the concentration of putative inhibitor
required to return PGE2 synthesis t ddfledbfcorncluded) ai ned as conpared to
the uninhibited control. Representative results are shown in Table III. 20.
Representative Rat Paw Edena Assay - Protocol Mal e Spr ague- Daw -qhﬁg

i 20

(150-200 g) were fasted\oveSOLMPL, and wepe~gixen po either
@o a“test conpd t 9 - 10 am | ater,

tween 80 or 1% net hog
line was s
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15 -
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drawn using a permanent marker at the | evel above.the ankle in one hind 25
paw to define the area of the paw to be nonitored. The paw vol'une (VOh) was
measured using a pl ethysnoneter (Ugo-Basile, Italy). based on the principle
of water displacenent. The animals were then injected subplantarly with 50
ul of a 1% carrageenan solution in sali n§5('FNC Corp, Maine) into the paw
using an insulin syringe with a 25-gauge 30 needle (i.e. 500 ug carrageenan
per paw). Three hr later, the paw volunme (V3h) was neasured and the
increases in paw volunme (V[err]h - Vﬂiﬁlewg%nﬁﬂl&ﬂhat ed. The ani mal s ‘were
eut hani zed by CJ err] aphyxiation an r presence of stomach

| esi ons scored. Stomach scores were expressed as the sumof total |esions
in mm Paw edema data were - 59 - conpared with the vehicle-control
group -and percent inhibiti Q§02-NH2 SO,NH,

10

1S5

20

25

30°



calcul ated taking the values in the control group as 100% Since a naxi num
of 60 - 70% i nhibition (paw edena) was obtained wth standard NSAI Ds, ED30
val ues were used for conparison. Al treatment. groups were coded to

el i mnate observer bias. Wth this protocol, the EDerr] for I|Indomethacin

Is 1.0 ng/ kg. Representative results are_shown in Table IV. Table Il1*
Whol e Cell s, ' M ¢rosong “Exanpl e Conc. COox-2 - COX- 1
Conc. COX- 2 COX- 1 (nM % i nhib. % i nhib. _ % inhib. %
inhib. 1 - 100 . 96 12 100 - 53 8 2 )
10 89. 0 | 10 Ta¥le Il (concluded)> 3 10 42
10 33 19 3 100 100 76
12 4
0 - 0
100 19

5

10

15

20

- 25

30




7 . 100

41 8 100
9 25 10
100. 39
10 41

10 58

45 29 14
1000 101
COX-2 COX-1

i nhib. % i nhib.

10

15

20

25

30

74 o 1000 B8 16 8 10 -

899 100 83 100 37
100 95 100 71 1211
100 46 .7 12 100 - 54 13
_ 10 - 52 7 13 100 84
10 30. 14 10-57- 73 - 10
100 89 100 . 63 0 14

1000 -60 - Exanple Conc.

. 69 0
Conc. COX- 2 COX- l['a(brfMI [cc%icilﬂgé 5 % i nhi b. (nM %

/_\>' <

) <

»

2
o



15

20
17
40

21
160

20
41 16
160
21 19
10
98

5 15 80 .76 15 160 - 95 16.
28 50 10 16 160 85 17 40 41
77 18 40 24 18 - 160 - 58 15 19-
160 59 20 10 70 20 40 : 91
94 22 20 39 22

-50 20 21 40
B -38-

Assays for Determining Biological Activity

The compound of Formula I can be tested using the
following assays to determine their cyclooxygenase-2 inhibiting activity.

Inhibition of Cyclooxygenase Activity =

Compounds were tested as inhibitors of Cyclooxygenase
activity in whole cell and microsomal cyclooxygenase assays. Both of
these assays measured prostaglandin E2 (PGE2) synthesis in response to

. arachidonic acid, using a radioimmunoassay. Cells used for whole cell

10

assays, and from which microsomes were prepared for microsomal

. assays, were human osteosarcoma 143 cells (which specifically express
- cyclooxygenase-2) and human U-937 cells (which specifically express

15

20

cyclooxygenase-1). In these assays, 100% activity is defined as the
difference between prostaglandin E2 synthesis in the absence and

- presence of arachidonate addition. IC5( values represent the

concentration of putative inhibitor required to return PGE2 synthesis to
50% of that obtained as compared to the uninhibited control.
Representative results are shown in Table III.

Representative Rat Paw Edema Assay — Protocol

| Male-Sprague-Dawley rats (150-200 g) were fasted

- overnight and were given po either vehicle (5% tween 80 or 1%

25

methocel) or a test compound at 9 - 10 am. One hr later, a line was
drawn using a permanent marker at the level above the ankle in one hind
paw to define the area of the paw to be monitored. The paw volume

- (VOh) was measured using a plethysmometer (Ugo-Basile, Italy) based

30

on.the principle of water displacement. The animals were then injected
subplantarly with 50 ul of a 1% carrageenan solution in saline (FMC
Corp, Maine) into the paw using an insulin syringe with a 25-gauge
needle (i.e. 500 ug carrageenan per'paw). Three hr later, the paw volume
(V3h) was measured and the increases in paw volume (V3 - VOh) were

calculated. The animals were euthanized by CO2 aphyxiation and the

absence or presence of stomach lesions scored. Stomach scores were
expressed as the sum of total lesions in mm. Paw edema data were



23"
160
39 27
COX- 2

(nM

50 23

20 160 88 25 24 40 43 24
78 25 160 40 26 . 80 27 30 26
20 38 27 160 - 97 -61 - Exanple Conc.
COx- 1 Conc. COX- 2 COX- 1 (nM % inhib. %inhib,.
% inhib. %inhib. 28 20 _g59. 48 28 160 69

10 -

15

20

25

compared with the vehicle-control group and percent inhibition

calculated taking the values in the control group as 100%. Since a

maximum of 60 - 70% inhibition (paw edema) was obtained with
standard NSAIDs, ED3( values were used for comparison. All treatment.
groups were coded to eliminate observer bias. With this protocol, the
ED3( for Indomethacin is 1.0 mg/kg. Representative results are shown

30

in Table IV. .
- Table III*
Whole Cells Microsomes
Example | Conc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
(M) | % inhib. | % inhib. (@M) | % inhib. | % inhib.

1 100 9 | 12 100 53 8 |
2 10 69 0 10 49 25
3 10 42 10 33 19
3 1000 | 100 100 76 12
4 : ' 10 47 - 2
5 10 0 0 10 43 31
6 100 | 78 100 19 16
7 100 74 0 1000 58 16
8 10 41 |
8 100 89. -
9 100 83 100 37 9
10 100 95 100 71 12
11 100 39 100 46 7
12 100 |- 54
13 10 41 - 10 52 7
13 100 | 84 10 58 10
14 10 73 | 10 45 29
14 100 89 100 63 0
14 1000 - | 101 1000 69 0

160



29
20
32
10
32
i1 36

20 78 29 160 85 30 160 30 10 31
49 3 1 160 .87 32 ‘5 43 32 10
40 92 15 32 80 99 33 160 6 34
30 .34 40 80 34. 160 102 20 35 20
. 35 40 57 35 _60 - 160 83 36 10
40 50
Example| Conc. | COX-2 | COX-1 || Conc. | cOX-2 | COX-1
(M) | % inhib. | %inhib. || (M) | % inhib. | % inhib.
15 20 39
> s 80 76
15 | 160 95 )
16 20 41
16 40 . 50
10 16 160 | 85
17 40 41
17 160 | 77 ]
18 40 24
18 160 58
15 19 40 21
19 160 59
20 10 70
20 40. 91
21 10 50
- 20 21 40 - 94
22 © 20 39
22 160 98
23 20 50
,s |23 160 88
24 40 43
24 | - 160 78
25 160 40
26 80 27
30 1 26 160 39
27 20 38
27 160 | 97




25 36‘ 160 - - 89 37 - 53 37 40 82 37
160 93 30 - 38 .10 25 38 40 63 38
88 39 10 17 -62 - Exanmple Conc. COX-2 COX-1 Conc.
COX-2 COX- 1 (nM  %inhib. %inhib. (nM  %inhib. %inhib. 39
160 84 40 10 43 40 —-61—40 72
‘Example | Conc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
(nM) | % inhib. | % inhib. (nM) | % inhib. | % inhib.
28 20 48
> 28 160 - | 69
29 20 78
29 160 85
30 160 30
1o 31 | 20 49
: 31 |- 160 87
32 5 43
32 10 73
- 32 40 92
15 32 80 99
1 33 160 6
34 10 30 .
34 40 80
34 160 | 102
20 35 " 20 32
35 40 57
35 160 83
36 10 11
’s 36 40 50
36 160 89
. 37 10. 53
37 40 . 82
37 160 93
30l 38 | 10 25
38 | 40 63 -
38 160 . 88
39 17

10

10




40
43
40
20
160

© 160

96 41 10

10 42

41 42 20 - 160
10 78 43 40 101 15 44 - 20 14 44
55 44 160 106 45 10 16 45 40 61
45 160 101 46 10 76 46 ' 40 94 46
97 47 10 61 25
L -62 -
Example | Conc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
(nM) | % inhib. | % inhib. (M) | % inhib. | % inhib.
39 160 -| 84
> 40 10 | 43
40 40 72
40 160 96
41 L
10 41
42 20 10
42 160 44
43 10 78
43 40 101
15 | 44 1 20 14
44 40 55
. 44 160 106
45 io | 16
1 45 40 | 6l
20 45 160 101
46 10 76
46 40 94
. 46 160 - | 97
’s 47 10 61
_ 47 40 74
47 160 101
48 10 7
48 160 - 47
30 49 10 53
49 - 40 01,
49 80 99
50 80 42

44



a7 Y40 74 47 160 101 48 10 7 48 160

47 30 49 . . 10 53 49 - 40 91 49 80 99 50

80 42 .63 - Exanple Conc. COX-2 COX- 1  Conc.” COX-2

COX- 1 (nM. %inhib. % i.nhib. (nM.  %inhib. %inhib. 51 - 5

49 5 - 51 20 95 51 - 40 102 52 10 50
: _ -63 - .

Example| Conc. | COX-2 | COX-1 | Conc. | COX-2 | COX-1
(M) | % inhib. | % inhib. { | (M) | % inhib. | % inhib.
51 | 5 49 i |
> st | 20 | 95
51 40 - | 102
52 10 50
52 40 82
0 52 160 .| 102
- 53 10 54
53 40 | 96
53 160 102 .
54 10 | 81
15 54 80 91
1 54 160 | 99
55 10 48
55 | 80 | 59
55 160 65
20
* In the whole cell assay Ibuprofen has an IC50 for COX-1 of 1000 nM, '
25 and an IC50 for COX-2 of 3000 nM. Similarly, Indomethacin has an |

IC50 for COX-1 of 100 nM, and an IC50 for COX-2 of 10 nM.

30



5% 40 82 52 160 102 53 10 54

_ 53 40 - - 96 53 160 .102 54 10 81 15 54
80 .91 54 160 99 55 10 48 55 80 59
the whol e cell assay |buprofen has an 1C50 for

" 55 160 65 20 * |
COX- 1 of 1000 nM and an |

n
C50 for COX-2 of 3000 nM Simlarly,
| ndonet haci h has an 25 I

C50 for COX-1 of 100 nM and an I C50 for COX-2

.of 10 nM 30 -64 -
+ Table IV
. ED3Q(mg/kg) E STRUCTURE .
~3.00
10
15

>10.00

' _ SO,Me
Wem
R A _
- —

25

30



-64 - Table IV ED30(ng/ kg)

>10. 00 20

10

15

20

25

30

STRUCTURE 5 ~3.00 [err] 10 15

[err]

- 65 -

25 30

-65 - 1.40

1.40

2.80
(in 1%
methocel)

0.72

0.43




[érr] 5 10 2.80 (in 1% 15 met hocel ) [err] 0.72 20 0.43 25
[err] 30.. - 66 - ~3.00 [err] 5

- 66 -

~3.00

10

>3.00

| SO,NH
= - 3.00 | O 22
| | ~ .

20 F

1.10 _ -

30




16 >3.60 3.00 15 20 1.10 25 [err] 30 -67- <0.30 [err] 5 10 0.42
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30

- 67 -

<0.30

0.42

0.034




[err] 0.034 [err] 30

[err] 30

10

15

20

25.

30

-68 - 2.03 [err] 5 10 1.49 [err] 15 0.35 25

-68 -

2.03

1.49

0.35




- 69 - 0.33

[err] 15 0.38 25

-70 - 0.47 [err] 15

10

15

20

25

30

[err] 10 0.90

- 69 -

0.33

0.90

0.38

[err]
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0.71 25 [err] 30 -71- ~1.00 [err]

5 10 1.85 [err] 15 25 '0.23 30

-70 -

0.88

5
e

10

0.47
15
20

0.71
25
30




72 - 0.43 [err] 5 10 2.17 [err] 15 20 0.81 25

[err] 30 - 73 - 0.68
-7
~1.00
5 _
10
1.85
15
20
- 0.22
25 0.23
30




15

10

15

20

25

30

[err] é 10 0.16 [err] 20 25

~1.00 [err] 30
[err]

-72 -

-74 - 0.33 [err] 10 0. 46

- 043

2.17

0.81




20 25 0.76 [err] 30  -75 - 0.48 [err] 10 0.46 15 0. 46
[err] 25 25 0.26 [err]

-73 -
0.68
5
10
0.16
15
20
25 ~1.00 '
i SO,Me
o
« | e
‘ : SMe _




30 F  -76 - 0.55
‘[err] 15 20 EDerr]< 0.30

30

10

15

20

25

30

[err]

-74 -

10 0.25
[err] ED[err]= 1.47 25

0.33

0.46

0.76




77 - 0.1-.3 [err] 5 -0.10 15 S
[err] 10 0.07 15

[err] 20 25.30 -78 - 0.13
[err] ,
-75 -
0.48
5
10
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15
20
25 o
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20 25 - The invention wll now be illustrated by the follow ng
non- limting exanples in which, unless stated otherw se: (i) al |
operations were carried out at roomor anbient tenperature, that is, at a
tenperature in the range 18-25[err]C, evaporation of 30 solvent was
“carried out using a rotary evaporator under reduced pressure (600-4000
pascals:-4.5-30 nmHg) with a bath tenperature of up to 60[err]C, the
course of reactions was followed by thin [ayer chronatography (TLC) .and

reaction tines are given for illustration onl§; melting points are
uncorrected and 'd' indicates deconposition;-¥6e nmelting points given are
- those obtained for the materials prepared as descri bed; pol ynorphi sm -79
- may result in isolation of materials with di.fferent mel ti ng points in
'sone preparationsf the structrgre andpurity of—aH—H-ral—products were
assured by at |eapt one of thg follow ng techni quesSOT C, mass
spectrometry, 0.55
5
10
.0025
15
20
ED30p< 0.30
ED50= 1.47
25

30



~.nucl ear magnetic resonance (NVR) spectronmetry or mcroanal ytical data;
yields are given for illustration only; when given, NVR data is-in the form
of delta ([err]) values for major diagnostic protons, given in parts per
mllion (ppn) relative to tetranethylsilane (TMS) as internal standard,
determ ned at 300 MHz or 400 MHz using the indicated sol vent; conventi onal
abbrevi ations used f'or signal shape are: s. singlet; d. 10 doublet; t.
triplet; m nultiplet; br. broad; etc.: ingaddition "Ar" signifies an
aromatic signal; chem cal synbols have their usual meanings; the follow ng
abbrevi ati ons have al so been used v (volune), w (weight), b.p. (boiling

point), mp. (peHingpoint) L (liter(s)), nl (mlliliters), g (gran(s)),
ng (mlligranms{s)), nol (mgles), nmmol (mllinoles), eq 15 (equivalent(s)).
The foll ow ng abbbgﬂﬁ?tions.have t he i ndi cated neanings: Ac = '
acetyl Bn =" henzyl 20 DBU  so.Ms :
1, 8-di azabi cyc| o[ 5. 4. 0] undgc- 7- ene DI BAL 2 di i sobutgyl al um num
hydri de DVAP | = 4- (di met hwyam ridine '

S

O
10

~0.10
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20

25
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DVF T = N, N- di et hyl f or mani de Et 3N = triethyl am ne
25 LDA = l'ithiumdiisopropylamde mCPBA =
. met achl or oper benzoic acid MWPP = nonoper oxyphtal i c acid MPPM
' nonoper oxypht haI ic acid, magnesiumsalt 6Herr]O 30 (V¥

'met hanesul f onyl
mesyl ate NSAID

= mesyl = SJerr]Me MO - = met hanesul f onat e

= non-steroidal anti-inflanmmtory drug OXCJ\IE[ err]

= : 2KH8qerr][err]Kquerr][err]Kggrr[Sqerr] PCC - =

di chromat e Ph

10

pyri di ni um chl orochromate - - 80 - PDC pyr|d|n|um
phenyl
0.13
0.07

15 .

20

25

30

‘The invention will now be illustrated by the following non-
limiting examples in whi_ch, unless stated otherwise:

(i) ' all operations were carried out at 1 room or ambient
temperature that is, at a temperature in the range 18-25°C; evaporation of
solvent was carried out using a rotary evaporator under reduced pressure
(600-4000 pascals: 4.5-30 mm Hg) with a bath temperature of up to
60°C; the course of reactions was followed by thin layer chromatography
(TLC) and reaction times are given for illustration only; melting points
are uncorrected and 'd’ indicates decomposition; the melting points given
are those obtained for the materials prepared as described:; polymorphism



Phe ' = - benzenedl yl Pye = pyridinediyl r.t. =

roomtenperature rac. racem c SAM =

am nosul fonyl or .sul fonam de or SO err] NH[ err] TBAF = _

tetra-n-butyl ammoni um fl uoride Th = 2- or 3-thienyl 10 TFAA
= trifluoroacetic acid anhydride THF = tetrahydrof uran
Th| o= ~thi ophened| yl TLC = thin [ ayer

chromat ography TM5-CN = trimet hyl7§| I yI cyani de Tz =

1H (or 2H)-tetrazol-5-yl Cerr]Herr] = allyl Al kyl G oup
Abbrevi ati ons Me = met hyl Et = et hyl

‘may result in isolation of materials with different melting points in some
preparations; the structure and purity of all final products were assured by
at least one of the following techniques: TLC, mass spectrometry,
nuclear magnetlc resonance (NMR) spectrometry of microanalytical data;

> yields are given for illustration only; when given, NMR data is in the

form of delta (3) values for major diagnostic protons, given in parts per
- million (ppm) relative to tetramethylsilane (TMS) as internal standard,

determined at 300 MHz or 400 MHz using the indicated solvent:

conventional abbreviations used for signal shape are: s. singlet; d.

10 doublet; t. triplet; m. multiplet; br. broad; etc.: in addition "Ar" signifies
an aromatic signal; chemical symbols have their usual meanings; the
following abbreviations have also been used v (volume) w (weight), b.p.
(boiling point), m.p. (meltmg point), L (liter(s)), ‘mL (milliliters), g
(gram(s)), mg (milligrams(s)), mol (moles), mmol (millimoles), eq

15 (equlvalent(s))

The following abbreviations have the indicated meanings:
" Ac - = acetyl
Bn = benzyl
20 DBU = 1,8-diazabicyclo[5.4. 0]undec-7-ene
DIBAL = diisobutylaluminum hydride
DMAP = 4-(dimethylamino)pyridine
DMF = N,N-dimethylformamide
Et3N = triethylamine
25 LDA = lithium diisopropylamide
m-CPBA = - metachloroperbenzoic acid
MMPP = monoperoxyphtalic acid
MPPM = monoperoxyphthalic acid, magnesium salt
__ 6H20. :
30 Ms: = methanesulfonyl = mesyl = SOpMe
- Ms0 = methanesulfonate = mesylate
NSAID = non-steroidal anti-inflammatory drug
OXONE® = 2KHS05°KHSO04°K2S04
- PCC = pyridinium chlorochromate



n-Pr ° = normal propyl i-Pr n-Bu =
I -Bu = | sobutyl 25 s-Bu = secondary butyl t-Bu
butyl c-Pr = cycl opropyl c-Bu = cycl obutyl c-Pen
cycl opentyl c- Hex = cycl ohexyl -81 - EXAMPLE 1

= | sopropyl

3- (4- Am nosul f onyl ) phenyl ) - 2- (4-f | uor ophenyl ) - 5- ( 2- hydr oxy- 2-
propyl)thlophene ‘

10

15

20

25

30 -

PDC
. Ph
Phe
" Pye
r.t.
rac.
SAM
TBAF
Th
TFAA
THF
Thi
TLC

TMS-CN

Tz
C3Hs

,'-80-

pyridinii;m dichromate

phenyl

benzenediyl

pyridinediyl

room temper ature

racemic

no

r mal but yl
tertiary

aminosulfonyl or sulfonamide or SOzNH_z

tetra-n-butylammonium fluoride
2- or 3-thienyl

trifluoroacetic acid anhydride

tetrahydrofuran

thiophenediyl
thin layer chromatography -

trimethylsilyl cyanide

1H (or 2H)-tetrazol-5-yl

allyl

Alkyl Group Abbreviations

c-Bu
c-Pen
¢c-Hex

methyl
ethyl
normal propyl

. isopropyl

normal butyl
isobutyl
s'econdary_ butyl
tertiary butyl
cyclopropyl
cyclobutyl
cyclopentyl
cyclohexyl



5°Step’ 1: 1- (4- Fl uor ophenyl ) - 2- (4- (et hyl t hi o) phenyl ) et hanone To
4-f 1l uorobenzal dehyde (5.40 g) in 1,2-dichloroethane (43.50 nL) were added .
TM5-CN (4.32 g) and Znl2 (44 ng). After 0.5 h at r.t., the solvent was '
renoved in vacuo. To the resulting TM5S 10 cyanohydrln (9.20 g) in THF
(42.0 mL) at -78[err]C was added dropwi se a solution of LDA 0.51Min THF
(88:9 ). After a period of 0.5 h, a THF solution (30.0 nL) of _
4- (chIoronethyl)throanlsole (9.93 g) was agqed dropwi se over 0.5 h. After
18 h at +5[err]C, the resulting mxture was treated with TBAF (57.5 nl)
fol | oned by a 25% aqueous solution of 15 NHerr]QAc (100 ni) and :
extracted with EtOAc (2 x 150 nL). After evaporation, a 10:1 m xture of

Et 20 and hexane (200 nL) was added tc>§ﬂ§£ﬂﬁﬁﬁd§lketone. After stirring for
10 h and filtration, the title product was obtalned as a solid by

N i INETIER e I

C strans- 3- chI grop$hHiobhen eophenyl )-2-(4- (met hyl t hi 0) - phenyl ) pr openal

Step 1: 1-(4-Fluorophenyl)-2-(4-(methylthio)phenyl)ethanone
To 4-fluorobenzaldehyde (5.40 g) in 1,2-dichloroethane

(43.50 mL) were added TMS-CN (4.32 g) and ZnlI2 (44 mg). After 0.5h
. atr.t., the solvent was removed in vacuo. To the resulting TMS
cyanohydrin (9.20 g) in THF (42.0 mL) at -78°C was added dropwise a
solution of LDA 0.51M in THF (88.9 mL). Aftera period of 0.5 h, a
THF solution (30.0 mL) of 4-(chloromethyl)thioanisole (9.93 g) was
added dropwise over 0.5 h. “After 18 h at +5°C, the resulting mixture was
treated with TBAF (57.5 mL) followed by a 25% aqueous solution of
15 NH40Ac (100 mL) and extracted with EtOAc (2 x 150 mL). After
evaporation, a 10:1 mixture of Et20 and hexane (200 mL) was added to -
the crude ketone. After stirring for 10 h and filtration, the title product
was obtained as a solid by filtration (2.40 g).
1H NMR (CD3COCD3) 0245(3H, ), 4.34 (2H s), 7.19-7.29 (6H, m),
20 3.14 (2H, g).

10

. Step 2: Cis,trans-3-chloro-3-(4-fluorophenyl)-2-(4-(methylthio)-
phenyl)propenal
To a solution of 1- (4-ﬂuorophenyl) 2-(4—(methylth10)phenyl
ethanone (2.50 g) in 1,2-dichloroethane (27.0 mL) were introduced the
Vilsmeier reagent (Aldrich catalog, 1992-1993) 3.3M (11.6 mL) and
DMAP (1.17 g). After a period of 4 h at 80°C, the reaction mixture was
extracted with EtOAc and 25% aqueous solution of NH4OAc. After
evaporation in vacuo and drying for a few hours, the title product was
used as such for the next step.
1H NMR (CD3COCD3): § 2.40 and 2.48 (3H, 2s), 6.90-7.80 (8H, m)
9.55 (1H, s).

25

30



C ol ution of 1-(4-fluorophenyl)-2-(4-(nethylthio)phenyl 25 ethanone
;I'g. gosgae-:-lji n 1, 2-di cgﬂ or oet hage (27.0 nmL) were introduced the Vil sneier
reagent (Al drich catalog, 1992-1993) 3. 3M (11.6 nL) and DVAP (1.17 g%]. oA
After a period of 4 h at 80C, the reaction mixture was extracted wt t CAc
and 25% aqueous solution of NH err]QAc. After evaporation in vacuo and |
drying for-a few hours, the title product was 30 used as such, for the next
step. [err]H NWVR (CD[err]COCD[err]): [err] 2.40 and 2.48 (3H, 2s),
6.90-7.80 (8H m, 9.55 (1H s). - 82- "R«p 3 _ _ »

5- (4- Fl uor ophenyl ) - 4- (4- (et hyl t hi o) phenyl ) t hi ophene-2- carboxylic aci .
.methyl ester To a solution of cis,trans 3-chl oro-3-(4-fluorophenyl)-2-(4-

(met hyl t hi o) pheStep r opensH(4(RludPopheryl) M (4-Lhitthy RRid)pHéAy G SpRIES-
| - carboxylic acid methyl ester i |
To a solution of cis,trans 3—chloro-3-(4-ﬂuorophenyl)-2-(4—
(methylthio)phenyl)propenal (3.00 g) in pyridine (12.0 mL) were added
> methyl thioglycolate (1.16 mL) and Et3N (4.09 mL). The resulting
mixture was then heated at 80°C for 2 h. After extraction with EtOAc
and washing with 3N HCl, the title product was purified by flash -
chromatography (30% EtOAc in hexane) (2.00 2). o
IH NMR (CD3COCD3): §2.48 (3H, s), 3.88 (3H, 5), 7.11 (2H, 1), 7.21
10 (@H,s),7.37 (2H, q), 7.80 (1H, s).

Step 4: 5'—(4-Fluorophenyl)-4—(4-(methylsulﬁnyl-)phenyl)thiophene-'
| 2-carboxylic acid methyl ester
To a solution of 5-(4-fluorophenyl)-4-(4-(methylthio)-

phenyl)thiophene-2-carboxylic acid methyl ester (5.60 g) in CH2CI2
(84.0 mL) at 0°C was added portionwise m-CPBA 50 to 60% (5.39 g).
After TLC showed completion (50% EtOAc in hexane), the reaction
mixture was extracted with saturated N aHCO3, dried over Na2SO4,
filtered and evaporated to dryness to provide the title compound as a
20 white foam (5.00 g). | -

1H NMR (CD3COCD3): § 2.75 (3H, s), 3.92 (3H, s), 7.15 (2H, t), 7.40

(2H, q), 7.52 (2H, d), 7.66 (2H, d), 7.90 (1H, s). -

15

Step 3: 4~(4-(Am_inosulfonyl)phenyl)—S-(4—ﬂuorophenyl)thiophene-

25 2-carboxylic acid methyl ester :
5-(4-Fluorophenyl)-4-(4-(methylsulﬁnyl)phenyl)thiophene-

2-carboxylic acid methyl ester (0.500 g) was dissolved in TFAA (10.0
mL) and refluxed for 0.5 h. The solvent was then removed in vacuo and
the resulting residue was co-evaporated 10 times with a Et3N-MeOH
solution (1:1) (100.0 mL) to provide a viscous oil after pumping for a few
hours. The oil was dissolved in HOAc (10.0 mL) and treated at +10°C
with CI2 in HOAc (1.9M) (3.5 mL). After 20 min, the solvent was
removed under reduced pressure and after pumping, THF (20.0 mL) was
added to the resulting mass of product. After bubbling NH3 through for a

30



‘ : [ 16 . The resulting
: “hyl thioglycolate (1.16 nL) and Et3N (4.09 nl) The _
ﬁixtlrjnre:ahzvas theg %eated at 80[err]C for 2 h. After.extractmln .vmhth Et CAc
and washing with 3N HO, the title product was purified by EDgls )"[err]-
- chromat agraphy (30% Et QAc .in hexane) (2.00 g). [err]H NWR ( : SCIYIDBZH. \
2.48 (3H, s), 3.88 (3H, s), 7.11 (2H, t), 7.21 10 (4H s), 7.37.(2H, q),
H s). Step 4: . . , . .
Z)._ (82 I(:I[ &r)n)phengll ) - 4-(4- (et hyl sul f:clnyl )IOh%BYJ I)';hldfo?ze?rer;at ﬁyIC?LPS;(yl |lg acid
ter To a-solution of 5-(4-fluorophenyl)-4-(4- _ _ _
gﬁte%:)ﬁ\i ophene- 2-carboxylic acid.nethyl ester (5.60 g) in CHerr]dJerr]

gty 60%,(5.39 g). After TLC
(84.0 n.) at Ogeﬁg@deg%ﬁgﬁ, ',gﬁ%‘féa;‘iéﬁ' %E@lrgg&gm@mdi(fm Orehwts.texAftect ed
showed conpl eti 6 070 Bt OAC . ] 6 labdlr nd evapor at ed
with sat urat ed SHRACUOR Withdd Ghker 25N LEAeslutioh b pabyand_eva 0.
to dryness to @h???%?gﬁ@p&i(?bet gﬁﬁ%@@%ﬁgaﬂexgpp%. gditlesproduct wasl5 (-2H,
%?rr]7H4'8W(R2|(4CD[ otained as(@white)solid €52(0Qig). d), 7. 90 (1H ). Step s:
4- (4- (Ani nssul (lEhNDAR €ODICOCT). B B00RHYY)) EYLPINSs), 7.13 (21, 1), 7.40

(2H, q), 7.46 (2H, d), 7.83 (2H, d), 7.90 (1H, s).

Step 6: 3-(4-Aminosulfonyl)phenyl)-2-(4-ﬂ-uorophenyl)-5-(2-
hydroxy-2-propyDthiophene
To 4-(4-aminosulfonyl)phenyl)-S-(4—ﬂ_'uorophenyl)-
thiophene-2-carboxylic acid methyl ester(0.460 g) in THF (5.70 mL) at
0°C was added MeMgBr (1.4M) in toluene-THF solution (5.00 mL). The
mixture was then stirred at r.t. for a few hours. The reaction was '
quenched by the addition of 25% NH40Ac solution, extracted with
EtOAc and dried over with Na2S04. The title compound was purified by
{flash chromatography (40 to 50% EtOAc in hexane) (0.300 g).
1H NMR (CD3COCD3): 8 1.65 (6H, s), 4.52 (1H, s), 6.55 (2H, bs), 7.09
(3H, m), 7.34 (2H, dd), 7.30 (2H, m), 7.43 (2H, d), 7.82 (2H, d). |

10
15

20 Analysis  caled. for C19H18FNO3S2 .

C, 58.31; H, 4.60; N, 3.58
Found: C, 57.94; H, 4.66; N, 3.44

EXAMPLE 2 .

3-(4-( Aminosulfony] )phenyl)-2-( 4-fluoropheny] )thibphene

Step 1: 4-(4-(Aminosul'-fonyl.)phenyl)-5—(4-ﬂuorophenyl)thiophene-
~ 2-carboxylic acid | ] .

: " Toa solution of 4.-(4-(aminosulfonyl)phenyl)-S-(4—ﬂuoro-
phenyl)thiophene-2-carboxylic acid methyl ester (Example 1, Step 5)
(0210 g) in THF (2.0 mL) were added MeOH (1.0 mL), NaOH IN (1.0 -
mL) and a few drops of NaOH 10N. The resulting mixture was heated at

25

30



25 ) 2-carboxylic acid methyl ester

5- (4-Fl uor ophenyl ) - 4- (4- (met hyl sul fi nyl) phenyl )t hi ophene- 2-carboxylic acid
nmet hyl ester (0.500 g) was dissolved in TFAA (10.0 nlL) and refluxed for 0.5
h. The sol vent was then renoved in vacuo and the resulting residue was
co-evaporated 10 times wth a Et 3N-MeOH 30 solution (1: 1) (100.0 nL) to
provi de a viscous oil after punping for a few hours. The oil was dissol ved
in HOAc (10.0 nmL) and treated at +10C with g[err] in HOAc (1.9M (3.5 nl).
After 20 mn, the solvent was renoved undeP¥reduced pressure and after

punpi ng, THF (20.0 nlL) was added to the resulting nmass of product. After
bubbl ing NH3 through for a - 83 - fewmnutes at Oferr]C, the reaction

m xture was st A45°€dfdr® hand theataction wils thenepdrtitioned betivebn EtOXc and5%
Nerr] Ohc ol HEPMRYth blovitle e i SRUGRYYs ke sbfid [3.206 £) ")
°1H NMR (CD3COCD3) 5 6.60 (2H, ), 7.15 (2H, 1), 7.35 (2H, q), 7.45
(2H, d), 7.82 (2H, d), 7.87 (1H, 5).

Step 2: 3-(4-(Aminosulfonyl )phenyi )-2-(4-fluorophenyl )thiophene

To a solution of 3-(4-(aminosulfonyl)phenyl)-2-(4-
ﬂuorophenyl)thi'ophene—Z—carboxylic acid (0.280 g) in quinoline (4.0 mL)
was added Cq bronze (0.300 g). After 0.5 h at 180°C under nitrogen, the -
reaction mixture was extracted with EtOAc and HCI 3N, dried over -
Na2504 and purified by flash chromatography (30% EtOAc in hexane)
to give the title compound as a white solid (0.180 g).
1H NMR (CD3COCD3): § 6.60 (2H, bs), 7.15 (2H, t), 7.29 (1H, d), 7.35
(2H, q), 7.45 (2H, d), 7.60 (1H, d), 7.83 (2H, d).

5

10

15
~ Analysis  caled for C16H12FNO2S?

| C, 57.65; H, 3.60; N, 4.20
Found: C,57.62;H,3.59; N, 4.15

20 EXAMPLE 3

1H NMR (CD3COCD3) § 1.40 (6H, d), 3.25 (1H, septuplet), 6.58 (2H,
bs), 7.05 (1H, s), 7.15 (2H, t), 7.32 (2H, dd), 7.46 (2H, d), 7.80 (2H, d).

25

Anéllysis calcd. for C19H18FNO2S>
C, 60.80; H, 4.80; N, 3.73

20 Found: C, 60.59; H, 4.45; N, 3.60



obtained as a white solid (0.2 10 g). 5

[err]H NMR (CD3COCD3): [err] 3.90

(3H, s),"6.55 (2H, bs), 7.13 (2H t), 7.40 (2H q), 7.46 (2H, d), 7.83 (2H,

d), 7.90 (1H,

Ss).

Step 6: _

3- (4- Am nosul fonyl ) phenyl ).- 2- (4-f | uor ophenyl ) - 5- ( 2-

hydr oxy- 2- propyl t hi ophene 10 - To

4- (4-am nosul fonyl ) phenyl ) -5-(4-fl uorophenyl)- thiophene-2-carboxylic acid

met hyl ester (0.460 g) in THF (5.70 nL) at O[err]C was added MeMyBr (1.4M

in toluene-THF solution (5.00 nm.). The m xture was then stirred at r.t. for
a few hours. The reaction was quenched by tB8 -addition of 25% NH[ err] OAc

extracted with 15 Et OAc and dried over with Na[err] SO err]. The

sol ution,
title conpound was purified by flash chronmatography (40 to 50% Et OAc in
hexane) (0.300 g). [err]H NWVR (CD3 il k- 65 (6H, s), 4.52 (1H, s),
6.55 (2H, bs), 7.09 (3H, m, 7.34 (2H, N g 2H, nj, 7.43 (2H, d),

' rr]S[err] C, 58.31;

7.82 (2H, .d).

H 4.60; N, 3. 58

10

15

20

25

30

20

Apal ysis calcd. for

Clerr]Herr] FNJ e

evithiopheri:

1H NMR (CD3)2)CO).§ 1.24-1.40 (3H, m), 1.40-1.56 (2H, m), 1.65-

1.85 (3H, m), 1.90-2.0 (2H m), 3.18 (14
» m), 1.90-2, » ), 3, » m), 6.58 (2H, bs), 7. '
7.37 (1H, d), 7.58 (2H, d), 7.97 (2H, d). ( TSR, O,

EXAMPLE 5

5-(4-Carboxypheny1)-4-(4’-(m_eth}"lsulfonyl)phenyl)thiophene-Z-

ic acid

Step 1: 4-(_2-(4-(l\/Ie'thylthio)phenyl)-l-oxo-emyl)benzoic acid

-methyl ester _ :
To methyl 4-formylbenzoate (10.30 g) in 1,2-dichloroethane

:11:: r.:i1 Weri: added TMS-CN (6.58 mL) and ZnI (2.00 g), after 0.5 h at
.£., the s? vent was removed in vacuo. To the resuIting TMS cyanohyrin
SD(f g) in THF (22.0 mL) at -78°C was added drof)wise a solut)i,on ofy
0.87 M in THF (26.2 mL). Aftera period of 0.5 h, a THF solution
(10.0 mL) of #-(chloromethyl)thioanisole was added dropwise over 0.5 h
The temperature was then brought slowly to -20°C then to 5°Cfor2 h -
and TBAF 1M in THF (50.0 mL) was added. After.the addition of 25%
aqueous s?luuon of NH4OAc, the reaction mixture was extracted with
EtOAc, dried over NASO4, evaporated in vacuo and purified by flash
chromatography (20 to 30% EtOAc in hexane) to afford the title
compound as a white solid (7.00 g). '

Step2 - 4-(1-Ox0-2-(4-(methylsulfonylphenyl)ethyl) benzoic acid

methy] ester . .
To 7.10 gof 4-(2-(4-(methy1thio)pheny1)'-l-oxo-ethyl)

benzoic acid methyl ester in MeOH (100 mL
. nL) was added oxone (21.0
in H20 (20.0 mL) at 0°C. After a few hours at r.t., the reaction mixturge)



25 3-(4- (Ani nosul fonyl ) phenyl ) -2(4-f1 uorophenyl )t hi bphene Step 1:

4- (4- (Am nosul f onyl ) phenyl ) - 5- (4-fl uor ophenyl )t hi ophene- 2-carboxylic acid
30 To a solution of 4-(4-(am nosul fonyl)phenyl)-5-(4-fl uoro-

phenyl )t hi ophene- 2-carboxylic acid nmethyl ester (Exanple 1, Step 5). (0.210
g) in THF (2.0 nL) were added MeOH (1.0 nL), NaCOH 1IN (1.0 nmL) and a few
drops of NaOH 10N. The resulting m xture was heated at -84 - 45C for 2 h
and the reaction was then partitioned between Et OAc and HGO (3N) to provide
the title product as a white solid (0.200 g)8 Jerr]H NWVR (CD3COCD3) [err]
6.60 (2H, s), 7.15 (2H, t), 7.35 (2H, 0q), 7.?5 (2H, d), 7.82 (2H, d), 7.87
(1H, s).- 5 ' . :

was extracted with EtOAc and H20 to afford after flash chromatography
(50 to 100% EtOAc in hexane), the title product as a white solid (3.20 g).
1H NMR (CD3COCD3) §3.10 (3H, 5), 3.95 (3H, 5), 4.65 (2H. 5), 7.60
(2H, d), 7.96 (2H, d), 8.20 (4H, q).

- Step3: - Cis,trans 4~ 1-Chloro-3-0xo0-2-(4-(methylsulfonyl)phenyl)-
1-propenyl)benzoic acid methyl ester
To a solution of 4-(1~oxo-.2-'((4-methy1sulfonyl)phenyl)-
ethyl) benzoic acid (1.70 g) in 1,2-dichloroethane (15.0 mL) were added
the Vilsmeier reagent 3.3 M (6.2 mL) and DMAP (0.624 g). The
resulting mixture was heated at 80°C for 4 h. The reaction mixture was
- then extracted with 25% aqueous solution of NH40Ac and EtOAc. After
drying over Na2S04 and evaporation the title compound was obtain'ed as
an oil and used as such for the next step.

10 .

15

Stepd: 3-(4-(Methoxycarbonyl)phenyl)-4-(4-(methylsulfonyl)-
iophene-2-carboxvlic aci
. Prepared from 4-(1-chloro-3-0x0-2-(4-methylsulfonyl)-
phenyl)-1-propenyl)benzoic acid methyl ester as for Example 1, Step 3.
1H NMR (CD3COCD3) §3.13 (3H, s), 3.85 and 392 (6H, 2s), 7.50 (2H,

d), 7.55 (2H, d), 7.90 (2H, d), 7.92 (1H, s), 7.92 (2H, d).

20

Step S: 5-‘(4-(Carboxyphenyl)-4-(4-(methylsulfonyl)phenyl)-
_ o - acid _ Y
Prepared from 5-(4-(methoxycarbonyl)phenyl)-4- (4-
(methyl)sulfonyl)phenyl) thiophene-2-carboxylic acid methyl ester as for
Example 2, Step 1. | o
1H NMR (CD3COCD3) § 3.15 (3H, s), 7.50 (2H, d), 7.62 (2H, d), 7.95
(2H, d), 7.98 (1H, 5), 8.05 (2H, d). | - o

25

30

Analysis  calcd. for C19H140652+0.1 H20
| C, 56.46; H, 3.51
Found: C, 56.18; H, 3.51



i By o ST o) 4t g b To
fsflug'; ggﬂeﬁgl ft Elﬁ;)éﬁ?ng- 2- carboxylic agi g 510658888)0 Lgdgtji 2?“236“. ?hreﬂ_)

' \rlvgzc??gﬁquitmgn\igs(g%(f)?gctg)e_'q @Hﬁr Et OAC atnd HS h3N,( 385/; E?Og\\éeirn hexane)
to give the 11t o compound as’a 'mﬁfggci‘éf;f%g?_gf %ngg% NERLL S
' (70520(0(2::33) d)[er7r]606(?g (3? 28233 (72H él). '15 Anal ysi s cal cd for

CerrJ]Herr]FNOJ err] S[err] C, 57.65; H 3.60; N, 4.20 Found: .G 57.. 62;
H 3.59; N 4.15 20 EXAMBRRMPLE 3 ) thi oohene
3- (4-( Ani nosul fonyl ) - phenyl ) - 2- (4- f | uor ophenyT ) - 5- ( 2- propyl ) t hi op

N AL RPN Fulfor
g gg Egﬂ (21)5 nai ysi s calcd. for err]Herr[FNJ err L
C3 Step 1: 1-(4-Fluorophenyl)-2-(4-(methylsulfonvl)phen lethanone
To 1-(4-Fluorophenyl)—2—(4-(methylthio)phenyl)ethanone of
. Example 1, Step 1 (17.9 g) in a solution of CH2CI2-MeOH (272.0 -
mL/27.0 mL) at 0°C was added MPPM (28.0 g). The cooling bath was
then removed and the reaction mixture stirred atr.t.for 1 h. At0°C,
additional MPPM (28.0 g) was added-and the reaction mixture kept for
1.5hatr.t. The insoluble material was filtered followed by evaporation
of the solvents, the residue was then extracted with CH2Cl2-NaHCO3.
After evaporation in vacuo, the resulting solid was ':washed_ with ether-
" hexane (1:1) and filtered to provide the title compound 16.8 g -
15 1HNMR (CD3COCD3) 8 3.13 (3H, s), 3.58(2H, s), 7.29 (2H, v), 7.55
(2H, d), 7.88'(2H, d), 8.20 (2H, dd). |

6H, d), 3.25 (1H, septuplet),
dfi)thiazbfe (2H d),

10

Step 2: 2—Bromo-1-(4—ﬂuorophenyl)—2-(4-(methylsulfonyl)phenyl)-
| ethanone | y
To 1-(4-Fluorophenyl)-2—(4-(methylsulfonyl)phenyl)-
ethanone (1.00 g) in CH2CI2 containing CHCI3 (1.0 mL) and CCl4 (1.0
mL) was added bromine (0.614 g). After shining light for 1 h, the
- reaction was quenched with Na2S204, extracted with CH2Cl2, dried
over Na2504 and evaporated to yield the title compound which was used
as such for the next step. (1.10 g).
1H NMR (CD3COCD3) §3.10 (3H, ), 7.05 (1H, s), 7.30 (2H, ©), 7.87
(2H, d), 7.95 (2H, d), 8.25 (2H,.dd). ' .

20

25

Step 3: 4-(4-Fluoropheny1)-2—methyl-5-(4-(methylsulfonyl)phenyl)-
thiazole '
To 2-bromo-1-(4—ﬂuoropheny1)—2-(4—(methylsulfonyl)—
phenyl)-ethanone (1.10 g) in ethanol (15.0 mL) were added
thioacetamide (0.266 g) and pyridine (0.300 mL). After refluxing for 2 h,
the reaction mixture was extracted with EtOAc, 25% NH40Ac and

30




" 60 80 2 59; 5: N, 3.60 30 - 85
; 4.80; N, 3.73 Found: C, 60.59; H 4.45; N,
_C’ E?(g\I\/I%EE 2 3- (4( Ami nosul f onyl ) - phenyl ) - 2- c?;;:l ogez%l tlhggp?tzaae ﬁ) 1[ g&r;r] H
err])COferr] 1.24-1.40 (3H, , 1.40-1. ) , 1.

T’\./BRS((CQ[H,H%?[L 9]022.)0[(.2H, m, 3.18 (1H, m, 6.58 (2H, bs), 7.05 (1.H, d), |
7.37 (1H,d), 7.58 (2H, d), 7.97 (2H, d). EXAMELE 5 10 , o boxl i
5'. (4- Car boxy’phenyl ) - 4- (4- (et hyl sul fonyl ) phenyl ) t hi ophene-2- ¢ o é i hyl
acid Step 1: 4- (2- (4- (Met hyl t hi o) phenyl)gd - oxo- et hyl ) benzoic a |
ester _

purified by flash chromatography (50% EtOAc in hexane then 90% Et70O
in hexane) to yield the title compound (0.320 g).

1H NMR (CD3COCD3) §2.72 (3H, 5), 3.15 (3H, 5), 7.09 (2H, 1),.7.52
(2H, dd), 7.60 (2H, d), 7.92 (2H, d).

5
Analysis  caled. for C 17H14FNO2S2
S C, 58,78; H, 4.03; N, 4.03
Found: C,58.71,H, 4.17; N, 3.85
10 -

EXAMPLE 7

2-( 4-Fluorqnhenv1)—3-( 4-( methvlsulfonvl)Dhenvl)-2-_cvclonf_:nten- 1-one

Step 1: -51-(4-Fluorophenyl )-5-hexen-2-one R :
15

To a suspension of 14.6 £ (80 mmol) of CdC12 in 200 mL of
ether cooled to 0°C was added 115 mL of 1.3M solution of 3-butene-1-
magnesium bromide dropwise. The mixture was refluxed for 1 hand
ether was then removed by distillation. Benzene (500 mL) was
introduced, followed by a solution of 17.5 g (100 mmol) 4-fluorophenyl-
acetyl chloride. After reﬂuxing for 1 h, the reaction mixture was
quenched with 200 mL of saturated aqueous NH4CI, 50 mL of 1N HCl,
and extracted with 200 mL of 1:1 hexane/EtOAC. The organic phase
was dried over MgSO4 and concentrated. The residue was purified by

flash chromatography eluted with 4:1 hexane/EtOAc to give 15 g of the
title product.

1H NMR (CDCI3) §2.40 (2H, t), 2.53 (2H, t), 3.63 (24, s), 4.96-4.98
(2H, m), 5.67-5.78 (1H, m), 6.98 (2H, t), 7.13 (2H, m). '

Step 2: | . 1(4-Fluorophenyl )-5-0X0-2-pentanone

30 : A solution of 14 g of 1-(4-fluorophenyl)-5-hexen-2-one in
200 mL of 3:1 CH2Cl2/MeOH was cooled to -78°C and treated with
excess ozone. The resulting mixture was treated with 15 gof

triphenylphosphine and stirred at room temperature for 1 h. The reaction

20

25



To nethyl 4-fornyl benzoate (10.30 g).in 1, 2-dichl oroethane at r.t. were
added TM5-CN (6.58 nlL) and zZnl2 (2.00 g), after 0.5 h at r.t., the sol vent
was renoved in vacuo. To the resulting TM5 cyanohyrin (5. 00 g) in THF (22.0
m) at -78[err]C was added dropwi se a solution of 20 LDA 0.87 Min THF
(26.2 m). After a period of 0.5 h, a THF solution (10.0 ni) of

4- (chl or onet-hyl ) t hi oani sol e was added dropwi se over 0.5 h. The tenperature
was then brought slowy to -20C then to SC or 2 h and TBAF 1M in THF (50.0
m.) was added. After the addition of 25%a eous sol ution of NH err] OAc,
the reaction mxture was extracted with 25 EtOAc, dried over NAS(err],
evaporated in vacuo and purified by flash chromatography (20 to 30% Et OAc

in hexane) to aﬂfxrmﬂ: thmntémrawnkmlmﬂaQSCBrmat raphed with8919) . Step 2:

T - DT e
_ yl) benzoic
2‘3?3%??];?%; n%eépczs 7;%(@13 cai 29 (2H) t), .14 @H] O

(20.0 L) at O(;n),@qgr(lpl S§w hours at r.t., the reaction m xture
5 .

Step 3: 2-(4-Fluorophenyl)-2-cyclopenten-1-one

' A solution of 8 g of 1-(4-fluorophenyl)-5-0xo-2-pentanone
in 300 mL of MeOH was treated with 2 g of NaOMe. The mixture was
stirred for 2 h and then quenched with 5 mL of HOAc. The solvent was
evaporated and the residue purified by flash chromatography, eluting
with 3:1 hexane/EtOAc to give 7 g of the title product.
1H NMR (CDCI3) §2.57 (2H, m), 2.68 (2H, m), 7.04 (2H J=8.8 Hz, t),
7.67 (2H, J=8.8, 5.5 Hz, dd), 7.77 (1H, m). :

10

15 Step 4: 1-(4;(Methylthid)phehyl)-Z-(4—ﬂuorophenyl)—2-cydlo—

penten-1-ol

To a solution of 3.86 g (19 mmol) of 4-bromothxoanlsole in
90 mL of Et20 cooled at -78°C, was added 22 mL of 1.7M solution of t-
BuLi in pentane (38 mmol) dropwise. The reaction mixture was stirred
for 15 min at -78°C and a solution of 2.23 g of 2-(4-Fluorophenyl)-2-
cyclopenten-1-one in 10 mL of Et2O was added. After stirring for 15
min at -78°C, the reaction mixture was warmed to 0°C, and quenched
with 50 mL of sat. NH4Cl. The product was extracted with 100 mL
EtOAc, dried over Na2SO4, and purified by flash chromatography, eluted
with 4:1 hexane/EtOAc to give 3.4 g of the desired product.
1H NMR (CDCI3) §2.12 (1H, s), 2.34 (2H, m), 2.44 (3H, s), 2.45-2.52
(1H, m), 2.56-2.65 (1H, m), 6.37 (1H, m), 6.84 (2H, J=8.7 Hz, t), 7.17
(2H, J=8.3 Hz, d), 7.24-7.33 (4H, m).
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30 Step'S:_ 2-(4-Fluorophenyl)-3- (4—(methylth10)phenyl)—2—-cyclo—

penten-1-one

- To a suspension of PCC (4.5 g, 20.9 mmol) and 10 g of
anhydrous 4A molecular sieves in 150 mL of CH2Cl2 was added a
solution of 2.2 g (7.3 mmol) of 1-(4- (methylthio)phenyl)-2-(4-




-*86 - was extracted with EtOAc and H20 to afford after flash

chromat ography (50 to 100% Et OAc i n hexane), the title product as a Wmte

solid (3.20 g). [err]HNWR (CDOerr}jCOCDerr]) [err] 3.10 (3H, s), 3 95 (3H,

s), 4.65 (2H, s), 7.60 (2H, d), 7.96 (2H, d), 8.20 (4H, q). Step 3:

C s,trans 4-(1-Chloro-3-o0x0-2-(4-(nethyl sul fonyl)phenyl) -

1- propenyl)benzm c acid nethyl ester To a solution of

'4 (1 0Xx0- 2- ((4- nmet hyl sul fonyl ) phenyl ) - et h;dd benzoic acid (1.70 g) in
2-di chl oroethane (15.0 nmL) were added 10 ““ the Vil sneier reagent 3.3 M

'(6 2 mL) and DVAP (0.624 g)..The resulting mxture was heated at 80[err]C

for ‘4 h. The reaction m xture was then extracted with 25% aqueous sol ution

of NH[ err] QAc EOQWYIMfoCIGPWND“Mﬂn RE[ mir CHIECHY. ]Thédrmmﬁj[ on
Step.. tl'sesf cp 4 MecTr I H B0 Sndnef Alod Wil 3P0 AT, S BD AR ony ) -
filtration and concentration, the res1due was flash chromatographed with
2:1 hexane/EtOAc to give 1.5 g of the title product.
> 1HNMR (CDCI3) 52.45 (3H, s), 2.68 (2H, m), 3.00 (2H, m), 7.02 (2H,
- J=8.6 Hz, t), 7.11 (2H, J=8.6 Hz, d), 7.15-7.23 (4H, m).

Step 6: 2-(4 -Fluorophenyl)-3- (4 (methylsulfonyl)phenyl) 2-
cyclopenten-1-one '
-To a solution of 50 mg (0.17 mmol) of 2- (4-Fluorophenyl)—
3- (4-methy1thlo)pheny1) -2-cyclopenten-1-one in 8 mL of 10:1
CH2C12/MeQH was added 124 mg (0.2 mmol) of MPPM. The reaction
mixture was. stirred at room temperature for 2 h and then diluted with 10
mL of 1:1 hexane/EtOAc. After filtration and concentration, the residue

was purified by flash chromatography eluted with 2:1 EtOAc/hexane to
give 45 mg of the title product.

1H NMR (acetone-dg)’ 8 2.67 (24, m), 3.14 (3H, s), 3.16 (2H, m) 7. 05—
- 7.10 (2H, m), 7.20-7.25 (2H, m), 7.63 (2H, d), 7.93 (ZH d).

20

10
15

EXAMPLES

4-(4-(Methylsulfonyl )phenyl )—5—(4_;ﬂuorophény1 )-isothiazole

To a solution of 338 mg (1 mmol) of cis,trans 3-chloro-3- 4-

ﬂuorophenyl)-z-(4-(methylsulfonyl)phenyl)propenal in 5 mL of acetone
- was added 230 mg (3 mmol) of NH4SCN. The reaction mixture was

refluxed for 3 h, and then quenched with 20 mL of saturated NaHCO3.
The product was extracted with 100 mL of EtOAc, dried over Na2S04,
concentrated and purified by flash chromatography eluted W1th 3:2
hexane/EtOAc to give 250 mg of the title product.
1H NMR (CDCI3) § 8.57 (1H, s), 7.93 (3H, d), 7.50 (2H, d), 7.30 (2H, t)
7.08 (2H, t).

25
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. Ythi [ [ from
| ) t hi ophene-2-carboxylic acid nmethyl ester Prepared ' _ _
2??2¥c%loroP3-oxo-2-(4-nEthyIsulfonyl)- phenyl) - 1- propenyl ) benzoic acid
met hyl ester as for Exanple 1, Step 3. [err]H NWR (_CD[err]COCD[err]7)9E)err2L
3.13 (3H, s), 3.85 and 3.92 (6H, 2s), 7.50 (2H, d), 7.55 (2H, d), 7. (2H,
7.92 (1H, "s), 7.92 (2H, d). Step 5: - : _
c51)(4 (Car E)ox'yphZanyI )-4-(4-(met hyl sul fonyl) ) phenlyl) )A EZI ophene- 2- car boxylic
id Prepared from 5-(4-(methoxycarbonyl)p nyl)-4-(4- )
((a?r:st hyl )gul fonyl ) phenyl ) thi ophene-2-car boggl ic acid methyl ester-as 1‘7or50
Exanple 2, Step 1. [err]H NWR (CD[err]COCDO{err]) [err] 3.15 (3H, Z),l 'is
- (2H, d), 7.62 (2H, d), 7.95 (2H, d), 7.98 (1H, s), 8.05 (2H,_d). 3nglys
calcd. for Jerr]Herr]Jerr] Serr][eBXAMPHRE9r]0 C, 56.46; H 3.
Found:  C, .56.18; H, 3.51

Step 1: 2-Bromo-1-(4-(methylsulfonyl)phenyl)ethanone

A solution of 197 g of 4-(Methylthio)acetophenone (ref:
JACS, 1952, 74, p. 5475) in 700 mL of MeOH and 3500 mL of CH2Clp
was added 881 g of MMPP over a period of 30 min. After 3 h at room
temperature t:he reaction mixture was filtered and the filtrate was washed
with 2L of saturated aqueous solution of NaHCO3 and 1L of brine. The
aqueous phase was further extracted with 2L of CH2CI2. The combined
extracts was dried over Na2SO4 concentrated to givie 240 gof4-
(methylsulfonyl)acetophenone as a white solid. -
' To a cooled (-5°C) solution of 174 g of 4-(methylsulfonyl)-

. acetophenone in 2.5L of CHCI3 was added 20 mg of AICI3, followed by
a solution of 40 mL of Br2 in 300 mL CHCI3. The reaction mixture was
then treated with 1.5L of water and the CHCI3 was separated. The
aqueous layer was extracted with 1L of EtOAc. The combined extracts

. was dried over Na2S04 and concentrated. The crude product was
recystalized from 50/50 EtOAc/hexane to give 210 g of 2-bromo-1-(4-
(methylsulfonyl)phenyl)ethanone as a white solid.

10

15

20

Step 2: _ ‘ :

- To the product of Step 1 (216 mg) dissolved in acetonitrile
(4 mL) was added Et3N (0.26 mL), followed by 4-fluorophenylacetic
acid (102 mg). After 1.5 h at room temperature 0.23 mL of DBU was
added. The reaction mixture was stirred for another 45 min and then.
treated with 5 mL of 1N HCL. The product was extracted with EtOAc,
dried over Na2SO4 and concentrated. The residue was purified by flash
chromatography (40% EtOAc in hexane) to yield 150 mg of the title
compound as a solid.
1H NMR (CD3COCD3) 83.15 (3H, s), 5.36 (3H, s), 7.18 (2H, J=8.9 Hz
t), 7.46 (2H, m), 7.7 (2H, J=8.65 Hz, d), 7.97 (2H, J=8.68, d).

25
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- 87 - EXAMPLE 6 , - o

- 4- (4- Fl uor ophenyl ) - 2- met hyl - 5- (4- (et hyl sul f ony) phenyl )t hi azol e -5 Step 1:
1- (4- Fl uor ophenyl) - 2- (4- (et hyl sul fonyl ) phenyl ) et hanone To

1- (4- Fl uor ophenyl ) - 2- (4- (et hyl t hi o) phenyl ) et hanone of Exanple 1, Step 1
(17.9 g) in a solution of . CHerr]C[err]-MeCH (272.0 nL/27.0 nm.) at 0OC was
added MPPM (28.0 g). The cooling bath was then renoved and the reaction

m xture stirred at r.t. for 1 h. At 0C, 10 addi tional MPPM (28.0 g) was
added and the reaction mxture kept for 1.§2h at r.t. The insoluble
material was filtered followed by evaporation of the solvents, the residue
was then extracted with CHerr]dJ[err]-NaHCO err]. After evaporation in
vacuo, the resulting solid was washed,yj et her- hexane (1:1) and filtered
‘to provide the title conmpound 16.8 g. LA NVR (CD3COCD3) [err]3.13
(3H, s), 3.58 (2H, s), 7.29 (2H, t), 7.55 (2H, d), 7.88 (2H, d), 8.20 (2H,

dd). Step 2: wﬂﬁf el - 2- (4. (et hyl sul f onyl ) phenyl ) -
et hanone 20 A=t op henyl ) -

5 1HNMR (CD3COCD3) § 5.34 (H | '
‘ _ 34 (2H, 5), 6.67 (2H, bd), 7.18 (2H, m), 7.46
(2H, m), 7.61 2H, m), 7.90 (2H, m), )
M.P. 187-188°C (d),

10

. Using the product of Example 10, (0.2 g)i '
toluene (3 mL) was added slowly at -78‘1’)C a solitiof )olanTI'II_Blil(.s(g%; e
mL, 1M in toluene). After 15 min, the solution was warmed up to 0°C

- for ar.lother 15 min. This mixture was then poured into a chilled aquéous :
sqlutlon of sodium potassium tartrate and EtOAc. The organic layer was
stirred for 0.5 h with a few crystals of camphor sulfonic acid, This

solution was then concentrated.and puri ; : -
. -and purified by flash chromat
yield the title compound. Y ography to

1H NMR (CDCI13) §3.1 (3H, 5), 7.02 (2H, J=8.9, 1), 7.18 (2H, mj, 7.4
(2H, J=8.8 Hz, d), 7.58 (1H, ), 7.68 (1H, s),7.85 (2H, J=8.8 Hz, d).

25 : o
EXAMPLE 12

5,S;Doimeth}?-'B-(4-ﬂuorophen-’y1)—4—(4~(methyléulfonyl)phenyl)—Z-(5H)—I

3 0 . '. o
S_LQpJ_L | 2-trimethylsilyloxyisobutvrate
. _To a solution of 1.2 mL (10.4 mmol) of methyl 2-hydroxy-
isobutyrate in. 50 mL of CH2Cl2 were added 1.2 g (17.6 mmol) of

imidazole and 2.1 mL (16.6 mmol) of TMSCI. The mixture was stirred at
r.t. for 1.5 h and quenched with 20 mL of H20. The organic layer was

15

20




et hanone (1.00 g) in CHerr]dJ[err] containing CHO [err] (1.0 nL) and .
-CO[err] (1.0 nm.) was added bromne (0.614 g). After shining light for 1 h,
the reaction was quenched with NaJerr]S[err](err], extracted with

CH err]d[err], dried over Na2SO4 and evaporated to yield the title
conpound whi ch was used 25 as such for the next step (1.10 g). {err]H NW\R
(COerrjCOCOerr]) [err] 3.10 (3H, s), 7 05 (1H, s), 7.30 (2H, t), 7.87
(2H, d), 7.95 (2H, d), 8.25 (2H, dd). p?$

4- (4- Fl uor ophenyl ) - 2- met hyl - 5- (4- (et hyl sulf onyl ) phenyl )- 30

thiazole To 2-brono-I-(4-fluorophenyl)-2- (4- (et hyl sul fonyl ) -

phenyl ) - et hanone, (1 10 g) in ethanol (15.0 nlL) were added thi oacetam de
(0.266 g) and cancenpiatesd and passachthrougha short plug efisilican

s ﬁhrﬁzafég:e%hﬂ By O Blanot a1

the title compound as a colorless oil.
1H NMR (CD3COCD?3) 6 0.08 (9H, s), 1.38 (6H, s), 3.67 (3H, s).

Step 2: ZQTrimethylsilyloxyA'-g methylthio )isobutyrophenone
A solution of 204 mg (1.0 mmol) of 4-bromothioanisole in

2.5 mL of THF was cooled to -78°C and treated with 0.42 mL of 2.5M n-

. BuLi solution in hexane. After stirring at -78°C for 1 h, a solution of 380

~ mg (2.0 mmol) of methyl 2- tnmethylsﬂyloxylsobutyrate in 2 mL of THF

was added. The mixture was stirred at -78°C for 2 h and then quenched
with NH4OAc buffer. The product was extracted with EtOAc, dried over |
MgSO4 and ¢oncentrated. The residue was purified by flash
chromatography, eluting with 19:1 hexane/EtOAc to give 95 mg of the
title product.
1H NMR (CD3COCD3) § 0.05 (9H, s), 1.52 (6H, s), 2.53 (3H, s) 7.33
(2H, d), 8.12 (2H, d).

10

15

- Step 3: 2-Hydroxy-4'-(methylthio)isobutyrophenone
20 To a solution of 40 mg (0.14 mmol) of 2-trimethylsilyloxy-
4- -(methylthio)isobutyrophenone in 2 mL THF was added 0.2 mL of 1M
n-BugNF in THF. The resulting mixture was stirred for 30 min and then
quenched with 10 mL of NH4OAc buffer. The product was extracted.
with EtOAc, dried over MgSO4 and eoncentrated. The residue was
purified by flash chromatography, eluting with 4:1 hexane/EtOAc to give
25 mg of the title product.
1H NMR (CD3COCD3) & 1.50 (6H, s), 2.54 (3H, s), 4.68 (1H, s), 7.30
(2H, d), 8.15 (2H, d).

- 25

30 Step 4: 2-(4-Fluorophenylacetoxy)-4'-(methylthio)isobutyrophenone

To a solution of 72 mg (0.34 mmol) 2-hydroxy-4'-
(methylthio)isobutyrophenone in 1.7 mL of CH2Cl12 were added 0.2 mL
of pyridine and 140 mg (0.81 mmol) of 4-fluorophenylacetyl chloride.
The mixture was stirred at room temperature overnight and then



Bt

in hexane) to yield the title compound (0.320 g). [err]H NWR
(CD[err]cocD{err]) [err] 2.72 (3H, s), 3.15 (3H s), 7.09 (2H, t),.7.52
(2H, dd), 7.60 (2H, d), 7.92 (2H, d). 5 Analysis calcd. for
Cerr]Herr]FNJ err]S[err] C, 58,78, H 4.03; N, 4.03 Found: C, 58.71,
H 4.17; N, 3.85 10 EXAMPLE 7 '

2- (4- Fl uor ophenyl.) - 3- (4- (net hyl sul fonyl ) phenyl ) - 2-cycl opent en- 1-one Step
1 1- (4- Fl uor ophenyl) - 5- hexen- 2- one 15 To a suspensi on of
14.6 g (80 nmml) of CdC[err] in 200 nL of.gf ber cooled to O[err]C was"
added 115 nL of 1.3M solution of 3-butene-1- magnesi um brom de dropw se.
The m xture was refluxed for 1 h and et her was then renoved by
distillation, Benzer}quSSO d?fl foll owed-by a solution of

17.5 g (100 mmoty glat empducwasmractedzmdmﬁ@ﬁmr 1 -
h, the react i ondried ovee MgSO4 and concentrated ‘The crude product was purified by

flash chromatography eluting with 8:1 hexane/EtOAc to give 95 mg of
the title product.

> . THNMR (CD3COCD3) § 1.62 (3H, s), 1.67 (3H, s), 2.48 (3H, s), 3.79
(2H 8),7.0-7.3 (6H, m), 7.78 (2H, d).

Step 5: 5, 5-Dunethyl—3-(4-ﬂuorophenyl-4-(4-(methy1t1uo)phenyl)-2-
' (SH)-furanone

10 To a solution of 95 mg of 2-(4-ﬂuorophenylacetoxy)-4’
(methylthlo)-lsobutyrophenone in 4 mL of CH2Cl2 was added 0.2 mL of
1,8-diazabicyclo(5.4.0)undec-7-ene. The mixture was stirred for 4 h and
diluted with NH4OAc buffer. The product was extracted with EtOAc,

/s dried over MgSO4 and concentrated, The residue was purified by flash -

chromatography, eluting with 20:1 toluene/EtOAc to give 75 mg of the
title product. .

1H NMR (CD3COCD3) § 1.58 (6H, s), 2.50 (3H, s), 7.03 (2H, dd), 7.25-
7.35 (4H, m), 7.41 (2H, dd).

20 Step 6: 5,5-Dimethy1-3-(4-ﬂ'uorophenyl)-4—(4-(methy1sulfony1)-
To a solution of 81 mg of 5,5- dlmethyl-3-(4-ﬂuorophenyl)-4-(4-(methyl-
thio)phenyl)-2-ox0-2H-dihydrofuran in 1.8 mL of CH2CI2 and 0.2 mL of
MeOH was added 250 mg of MPPM. The reaction mixture was stirred at |
room temperature for 1 h and then quenched with aqueous NaHCO3.
The product was extracted with EtOAc, dried over MgSO4 and
concentrated. The crude product was purified by flash chromatography
eluting with 1:1 hexane/EtOAc to give 73 mg of the title product.
1H NMR (CD3COCD3) § 1.62 (6H, s), 3.15 (3H, s), 7.02 (2H, dd), 7.40
(2H, dd), 7.65 (2H, d), 8.03 (2H, d). |

5,5-Dimethyl-3-(3-fluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone was prepared in an analogous manner (m.p. 172.7° C)
Analysis: Calculated: C, 63.32; H, 4.75;

Found: C, 63.50; H, 4.79;

25
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guenched with 200 nL of saturated aqueous NH err]d, 50 nL of 1N HO, and
extracted with 200 nL of 1:1 hexane/ Et OAC. The organi ¢ phase was dried over
MySO4 and concentrated. The residue was purified by flash chromatography
eluted with 4:1 hexane/ EtQAc to give 15 g of the title product. [err]H NWR
(CoC[err]) [err] 2.40 (2H, t), 2.53 (2H t), 3.63 (2H, s), 4.90-4.98 (2H,
m, 5.67-5.78 (1H, nm, 6.98 (2H, t), 7.13 (2H, nm. Step 2:

1- (4- Fl uor ophenyl ) - 5- oxo- 2- pent anone 30 -95. A solution of 14 g of
1- (4-fl uorophenyl)-5-hexen-2-one in 200 nL (S)f 3:1 CHerr]d[err]/MeOH was .
cooled to -78C and treated with excess ozone. The resulting nmixture was _
treated with 15 g of triphenyl phosphine and stirred at roomtenperature for
1 h. The reaction - 89 - mixture bRt I3t ed and fl ash '
chromat ographed with 3:1 hexane/ EtOAc to give 8 g of the title

ket oal dghyde. 2—.( (4-aminosulfonylphenyl )-3-(4-fluorophenyl)thiophene

5. IHNMR (CD3COCD3) § 6.60 (2H, bs), 7.12 (2H, ), 7.25 (1H, d), 7.35
.(2H, m), 7.45 (2H; d), 7.65 (1H, d), 7.85 (2H, d).

Analysis  calculated for C16H12FNS202
| . C,57.65; H, 3.60; N, 4.20
10 Found: C, 57.55;H, 3.79; N, 4.03.

EXAMPLE 14
15
| 1H NMR (300 MHz, CD3COCD3) §7.15 (2H, t), 7.30 (3H, m), 7.45
(2H, d), 7.65 (1H, d), 7.95 (2H, d). - N
o EXAMPLE 15

3-(2.4-Difluorophenyl)-4-(4-( mgthvlsulfbnvl)phenvl)-Z-( 2H)-furanone
Analysis  calculated for Ci7H 12F204S

s C,58.28; H, 345; S, 9.15
Found: C,58.27; H, 3.50; S, 9.27

EXAMPLE 16

3-( 3.4-Dif_luorophenyl)-4—(4—(methvlsulfonvl)Dhenvl)-Z-( S H)-furanone

To a solution of 3,4-difluorophenylacetic acid (ALDRICH
CHIMICAL) (10 g) and 2-bromo-1-(4-(methylsiulfonyl)phenyl)ethanone
(Example 9, Step 1) (17.3 g) in acetonitrile (200 InL) at room temperature
was added slowly triethylamine (20.2 mL). After 1 h at room |
temperature, the mixture was cooled in an ice bath and treated with 17.4

30



[err]H NVR (CDCl [err]) [err]2.72 (4H, s), 3.71 (2H, s), 6.99 (2H, t), 7.14
(2H, m, 9.73 (1H, s). 5 Step 3: 2- (4- Fl uor ophenyl) - 2-cycl opent en- 1- one
A solution of 8 g of 1-(4-fluorophenyl)-5-o0xo0-2-pentanone in 300 nL of MeCH
was treated with 2 g of NaOVe. The mixture was stirred for 2 h and then
quenched with 5 nL of HOAc. The sol vent was 10 evaporated and the residue
purified by flash chromat ography, eluting with 3:1 hexane/EtQAc to give 7 ¢
of the title product. [err]H NVR (CDO [err é [err] 2.57 (2H, n), 2.68 (2H,
m, 7.04 (2H, J=8.8 Hz, t), 7.67 (2H J=878775.5 Hz, dd) 7.77 (1H, m. 15
Step 4: 1- (4- (Met hyl t hi o) phenyl)-2-(4-fl uorophenyl) 2-cycl o- penten-1-ol
- To a solution of 3.86 g (19 mmol) of 4-bronothioanisole in 90 nL of EtZO
cool ed at - 78Cmhenf BBI&d Afterr? hoft 0°C, Mhe ghixtifHwak tcatéd With noe%ﬁL

mol ) dropw se. 8C and

a sol ution of Zlggfcgrgﬁﬁzﬁfﬁr@ﬁt%%ﬁ%?&eg @ﬁg}ﬁﬁ’té‘ﬂeg °8ﬁ§ m. of

Et 20 was added andfeancentiated.nFheaesidne was applied on top of a silica gel plug
(sintered glass funnel) eluted with 75% EtOAc/hexane giving after

evaporation of the solvent and swish in ethyl acetate, 10 g of the title
compound.

5

‘Analysis  calculated for C17H12F204S
- C,58.28; H,3.45; S, 9.15
10 Found: C, 58.02; H, 3.51; S, 9.35

EXAMPLE 17

15

Analysis - calculated for C17H12F204S
C, 58.28; H, 3.45; S, 9.15
Found: - C,58.18;H, 3.50; S, 9.44

20

EXAMPLE 18

'Analysis calculated for C17H12F204S8
C, 58.28; H, 3.45; S, 9.15
* Found: C, 58.89; H, 3.51; S, 9.11

25
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mn at' -78C, the reaction mixture was warmed to OC, and quenched with 50 nlL
of sat; NHAC . The product was extracted with 100 nL Et OAc, dried over
Na[err]SOerr], and purified by flash chromatography, eluted 25 wth 4:1
hexane/ Et OAc to. give 3.4 g of the desired product. [err]H NVR (CDCl [err])
[err] 2.12 (1H, s), 2.34 (2H, m, 2.44 (3H, s), 2.45-2.52 (1H, m,
2.56-2.65 (1H, m, 6.37 (1H m, 6.84 (2H J=8.7 Hz, t), 7.17 (2H J=8.3
Hz, d), 7.24-7.33 (4H, n). 30 Step 5: _

2- (4- Fl uor ophenyl ) - 3- (4- (net hyl t hi o)pheny‘lg’Z 2-cycl o- penten-1l-one To a
suspension of PCC (4.5 g, 20.9 mmol) and 10 g of anhydrous 4A nol ecul-ar
sieves in 150 nL of CHerr]dJ[err] was added a solution of 2.2 g (7.3 mml) -
of 1-(4-(methylthio)phenyl)-2-(4- EXOAMPIEor®phenyl ) - 2- cycl opent en- 1- ol
in 20 mL CHerr]dJ[err]. The mxture was stirred for 1 h at r.t. and then
diluted with 300 nL of Et[err]O After ' '

3-(3.5-Difluorophenyl)-4-(4-( methylsulfony‘l )phenyl)-2-(5H)-furanone

5 Analysis calculated for C17H12F204S
’ C, 58.28; H, 3.45; S, 9.15
Found: C,58.27;H, 3.62; S, 9.32

EXAMPLE 20
10

3- 4—Brdmo henyl)-4-(4-(methylsulfonyDpheny])-2-(5H)-furanone

Analysis  calculated for C17H13BrO4S
| C,51.94; H, 3.33; S, 8.16
15 Found:  C,51.76;H,3.42; S, 8.21

: EXAMPLE 21
3-(4-Chlorophenyl)-4-(4-(methylsulfonyl)phenvyl)-2-(5SH)-furanone
20
1H NMR (300 MHz, CDC13) & 7.93 (2H, d), 7.49 (2H, d) 7 35 (4H, m),
5. 16 (2H, s), 3.06 (3H, s).
EXAMPLE 22
25

3-(4-MethoxyphenyD-4-(4-(meth lsu_lfon Dphenyl -2-. SH)-furanone

Analysis .calculated for C1gH1605S
C, 62.78; H, 4.68; S, 9.31
3% Found: C, 62.75; H, 4.72; S, 9.39



filtrati on and concentration, the residue was flash chromat ographed with
2:1 hexane/EtOAc to give 1.5 g of the title product. 5 [err]H NMR

(CDO [err]) [err] 2.45 (3H, s), 2.68 (2H, m, 3.00 (2H, m, 7.02 (2H J=8.6
Hz, t), 7.11 (2H, J=8.6 Hz, d), 7.15-7.23 (4H, n). Step 6:

2- (4- Fl uor ophenyl ) - 3- (4- (rret hyl sul f onyl ) phenyl )-2- cycl openten-1-one To a
solution of -50 ng (0.17 mmol )" of 2-(4-Fl uorophenyl)

3- (4- net hyl t hi o)-phenyl)-2-cyc|openten-l Onﬁ‘ﬁrl) of 10: 1

CH err]C[err]/MeCH was added 124 ng (0.2 1) of MPPM The reaction

m xture was stirred at.roomtenperature for 2 h and then diluted with 10 nL
of 1:1 hexane/EtOAc. After filtration and concentration, the residue 15 was
purified by.-flash chromatography el utBXAMPLE 28 Et OAc/ hexane to. give 45 ny

of the'title product. [err]H NWR (acetone-d6) [err] 2.67 (2H, m, 3. 14(3H,'
s), 3.16 (2H, m, 7.05- 7,10 (2H m, 7.20-7.25 (2H m, 7.63 (2H d), 7.93
(2H -d). 20 - 3-(Phenyl )-4-§4~(methylsulfoMl&Z-lSﬁ l-furanone

4-(4- (Met hyI sul fonyl) phefyl 4 sorutitn’ o BRARNGEE abRPEY 420201 mmol) and 2-
bromo-1-(4-(methylsulfonyl)phenyl)ethanone (Example 9, Step 1) (60 g, -
216 mmol, 1.075 eq.) in acetonitrile (630 mL) at 25°C was added slowly
triethylamine (30.8 mL, 1.1 eq.). The mixture was stirred for 20 min at
room -terhperature and then cooled in an ice bath. DBU (60.1 mL, 3 eq.)
was slowly added. After stirring for 20 min in the ice bath, the reaction
was complete and the mixture was acidified with 1N HCI (color changes
from dark brown to yellow). Then 2.4 L of ice and water were added,
stirred for a few minutes, then the precipitate was filtered and rinsed with
water (giving 64 g of crude wet product). The solid was dissolved in 750
mL of dichloromethane (dried over MgSQy, filtered) and 300 g of silica
gel was added. The solvent was evaporated to near dryness (silica gel a .
bit sticky) and the residue was applied on top of a silica gel plug (sintered
glass funnel) eluted with 10% EtOAc/CH,Cly, giving after evaporation

of the solvent and swish in ethyl acetate, 36.6 g (58%) of the tltle

. compound.
20

10

15

Analysis  calculated for C17H1404S
: C,64.95; H, 4.49; S, 10.20
Found: C, 64.63; H, 4.65: S, 10.44

25 EXAMPLE 24

Analysis calculated for C17H13Cl04S
30 C,58.54; H,3.76; S, 9.19 -
Found: C, 58.59; H, 3.80; S, 9.37



To a solution of 338 ng (1 mmol ) of cis,trans 3-chl oro-3-(4-

fl uorophenyl)-2-(4-(net hyl sul fonyl ) phenyl)propenal in 5 nL of acetone 25
was added 230 ng (3 nmol) of NH err] SCN. The reaction m xture was refluxed
for 3 h, and then quenched with 20 nL of saturated NaHCOJ err]. The product
was extracted with 100 nL of EtOAc, dried over Na2SO4, concentrated and
purified by flash chronmatography eluted with 3:2 hexane/ Et OAc to gi ve 250
ng of the title product. 30 [err]H NMR (%)Cl[err]) [err] 8.57 (1H, s),
7.93 (3H, d), 7.50 (2H, d), 7.30 (2H, t),” 7708 (2H, t). -91 - EXAMPLE 9
3- (4- Fl uorophenyl) - 4- (4- (et hyl sul f onyl ) phenyl-) - 2- (5H) -furanone 5 "Step 1:
2- Brono- 1- (4- (et hyl sul f onyl ) phenyl ) et hanone A sol ution of 197 g of

4- (Met hyl t hi o) acet ophenone (ref: JACSEXIQNPLESS P 5475) in 700 nL of MeOH
and ‘3500 ni of CH[err]O[err] . '

3-(2-Bromo-4- ﬂuorophenyl)—4-(4—(methylsulfonyl)phenyl)-Z (5H)-

furanone
5 .
Analysis  calculated for C17H12BrFO4S
C,49.75; H, 2.93
Found: C, 49.75; H, 3.01
10
EXAMPLE 26
3- (2-Bromo 4-Ch10rophenyl)—4—(4—(methylsulfonyl)phenyl)-2 -(5H)-
furanone
15 1H NMR (300 MHz, acetone-dg) 57.95 (2H, d), 7.85 (1H, d), 7.63 (2H,
dd), 7.55 (1H, dd), 7.45 (1H, d), 5.50 (2H, s), 3.15 (3H, s).
EXAMPLE 27
20
3-(4-Chloro-2 -ﬂuorophenyl)-4—(4-(methylsulfonyl)phenyl) 2- (5H)-
_ furanone
1H NMR (300 MHz, acetone-dg) & 8.0 (2H, d), 7 .70 (2H, d), 7. 50 7.30
’s (3H, m), 5.35 (2h, s), 3.15 (3H, s).
EXAMPLE 28
3- (3-Bromo-4—ﬂuorophenyl)—4—(4—(methylsulfonyl)phenyl)-2 (5H)- '
-30 _furanone

“Analysis  calculated for C 17H12B1FO4S
' C,49.75; H, 2.93
Found: C,49.44; H,2.98



was added 881 g of MWPP over a period of 30 min. After 3 h at room
tenperature the reaction mxture was filtered and the filtrate was washed
10 with 2L of saturated aqueous solution of NaHCJ err] and 1L of brine. The
aqueous phase was further extracted with 2L of CHerr]C[err]. .The conbi ned
extracts was dried over Na2SO4 concentrated to give 240 g of 4-

(met hyl sul fonyl ) acet ophenone as a white solid. To a cooled (-5[err]C)

- solution of 174 g of 4-(nethylsulfonyl)-_Xpo- acetophenone in 2.5L of

CHO [err] was added 20 ng of AlIC [err], foIIovved by a solution of 40 niL of -
Br[err] in 300 nL CHCl [err]. The reaction m xture was then treated with
1.5L of water and the CHCl[err] was separated. The aqueous | ayer was
extracted with 1L of EtOAc. The comiw

concentrated. The crude pr oduct was 20 recystal i zed from 50/ 50

Et OAc/ hexane t g 18
asavx/mtesol S ‘ oSSt
acetonitrile 25 (4 L) vvas added Et 3N (0. 26 m_) foIIovved by

-4-f 1 uor ophanyl Zoedlysis  calculated for C17H13C104S
- C_, 58.54; H, 3.76
Found:.  C,58.29; H, 3.76

EXAMPLE 30
10

| 3—(2-Chloro-4-_ﬂuor0phcnyl)-4—(4-(methylsulfonyl)phenyl)-Z-(5H)-
furanone

Analysis . calculated for C17H12CIFO4S
15 - C, 55.67;H, 3.30
Found: C, 55.67; H, 3.26

EXAMPLE 31

20

Analysis  calculated for C17H12C1204S
C,53.28;H,3.16;S,837
Found: C, 52,89_; H, 5.23; S, 8.58

25
EXAMPLE 32

3-(3.4-Dichlorophenyl)-4-(4-(methylsulfonyDphenyl)-2-( SH)-furanone
30 Analysis calculated for C17H12Cl204S -

C,53.28; H, 3.16: S, 8.37
Found: C, 53.07;H, 3.32; S, 8.51

was dried over Na2SO4 and -



acid (102 ng). After 1.5 h at roomtenperature 0.23 nlL of DBU was added.
The reaction mxture was stirred for another 45 mn and then treated with 5
mL of 1IN HO .. The product was extracted with Et QAc, dried over Na2SO4 and
concentrated. The residue was purified by flash 30 chromat ography (40%
Et OAc in hexane) to yield 150 ng of the title conpound as a solid. [err]H
NVR (CD{err]COoCD{err]) [err] 3.15 (3H, s), 5.36 (3H, s), 7.18 (2H, J=8.9
Hz, t), 7.46 (2H m, 7.7 (2H, J=8.65 Hz, gy .7.97 (2H J=8.68, d). -92
- EXAMPLE 10 3-(4-Fl uorophenyl)-4-(4-(am nosul fonyl ) phenyl )-2-(2H)-furanone
[err]H NWMR (CDjerr]COCD{err]) [err] 5.34 (2H, s), 6.67 (2H, bd), 7.18 (2H,
m, 7.46 (2H, m, 7.61 (2H, m, 7.90 (2H, . MP. 187-188C (d).

EXAMPLE 33

>  Analysis calculated for C17H12C1204S -
C,53.28; H, 3.16; S, 8.37
Found: C,52.99; H, 3.22; S, 8.54
N EXAMPLE 34
10

3-(3-—Chloro-4—ﬂuorophenyl)-4—(4-(methylsﬁlfonyl)phenyl)-2—(5H)—
furanone '

1H NMR (300 MHz, acetone-dg) d 8.0 (2H, d), 7.70 (2H, d), 7.60 (1H,
15 d),7.25-7.40 (2H, m), 5.35 (2H, 5), 3.15 (3H, s).

EXAMPLE 35

3- (4-Tr1ﬂuoromethylphenyl)-4—(4-(methylsulfonyl)phenyl)—Z-(5H)—

20 furanone

1H NMR (CD3COCD3) 6 8.10 (2H, d), 7.82-7.93 (4H, m), 7.75 (2H, d),
5.55(2H;s),330 (3H,s).

25 EXAMPLE 36

3- (3-Fluoro-4-meﬂ10xyphenyl)-4—(4—(methylsulfonyl)phenyl) 2-(5H)-
furanone

30 Analysis  calculated for C1gH15FO5S
C, 59.66; H, 4.17
Found: C,59.92; H, 437



EXAMPLE- 11 10 3 - (4-Fl uor opheny1l)-4- (4- (net hyl sul fonyl ) phenyl)furan Step 1:
Usi ng the product of Exanple.10, (0.2 g) in THF (5 nL) and toluene (3 nL)
was added slowy at -78[err]C a sol ution of DIBAL (0.72 nL, 1Min toluene).
After 15 mn,.the solution was warnmed up to O[err]C for another 15 mn.
This mixture was then poured into a chilled aqueous solution of sodium
potassiumtartrate and Et OAc. The organic layer .was stirred-for 0.5 h with
a few crystals of canphor sulfonic acid. Tpg3-20 solution was then
concentrated and purified by flash chromatography to yield the title.
conpound. [err]H NNR(CDCI[err]) [err] 3.1 (3H, s), 7.02 (2H, J=8.9, 1),
7.18 (2H, m, 7.4 (2H, J=8.8 Hz, d), 7.58 (1H, s)7, 7.68 (1H, s), 7.85 (2H,
J=8.8 Hz, d). 25 - EXAMPLEDIE 12 5,5

- Di et hyl , - 3- (4-f | uor ophenyl- ) 4- (4- (et hyl sul fonyl ) phenyl) - 2- (5H) - furanone
1: h I
30 step 3- (3'\@{10:0-3 r;létlhr(r)e;(ty erslﬂri 7% ?ﬁyf thy Fonyl)phenyl) 2-(5H)-

furanone
5 .
Analysis 'c'alculate'd‘for C18H15C_1058
C, 57.07; H, 3.99
- Found: C,57.29;H, 4.15
10 - EXAMPLE 38

3-(3-Bromo-4-methoxyphenyl)- 4-(4»(methylsu1fonyl)phcnyl)-2—(5H)-
furanone _

15  Analysis = calculated for C1g8H15BrO5sS
: ' C, 51.08; H, 3.57
Found:  C,5138;H,3.62

EXAMPLE 39
20

3-(2-Fluorophenyl)-4-(4- rﬁeth lsql'fon Dphenyl)-2-(5H)-furanone

Analysis  calculated for C17H13FO04S
. C,61.44; H, 3.94
25 Found: C,61.13; H, 3.85

EXAMPLE 40

3-(4-Methylthiophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)-furanone .
30 . .

1H NMR (300 MHz, acetone-dg) d 8.0 (2H, d), 7.70 (2H, d), 7.35 (2H,
d), 7.25 (2H, d), 5.35 (2H, 5), 3.15 (3H, 5), 2.5 (3H, ).



T6 a solution of 1.2 nL (10.4 mmol) of nethyl 2-hydroxy- isobutyrate in 50
m. of CHerr]C[err] were added 1.2 -g (17.6 mmol) of im dazole and 2.1 niL
(16.6 mmol ) .of TMSCl. The m xture was stirred at r.t. for 1.5 h and
quenched with 20 nL of -H20. The organic |ayer was -93 - dried over
MySO4, concentrated and passed through a short plug of silica gel eluted
with 9:1 hexane/ Et OAc. Evaporation of solvent afforded 1.27 g of the title
conpound as a colorless oil. [err]H NMR (%err]COCD[err]) [err] 0.08 (9H, .
s), 1.38 (6H, s), 3.67 (3H, s). 5 Step 2r

2-Trimet hyl silyl oxy-4"-(net hyIth| 0) i sobut yrophenone A solution of 204 ny
(1.0 mmol ) of 4-bronothioanisole in 2.5 nL of THF was cooled to -78[err]C-
and treated. with 0.42 nL of 2.5M n- BRKAMPLE #N in hexane. After stirring

at -78[err]Cfor 1 h, a solution of 380 nmg (Z. 0 mrol ) of net hyl
2-trimethylsilyl oxyi sobutyrate in 2. of THF

5  1H NMR (300 MHz, CDCI3) d 7.93 (2H, d), 7.49 (2H, d), 7.35 (1H, m),
: 7.12 (3H, m), 5.18 (2H, s), 3.06 (3H, s).

EXAMPLE 42

10 3_(2-Chloro-6-fluorophenyl)-4-(4- (methylsulfonyl)phenyl) 2- (5H)—
furanone

1H NMR (300 MHz, acetone-d6), d 8.0 (2H, d), 7.70 (2H, d), 7.55-7.65

: (1H, m), 7.40 (1H, d), 7.30 (1H, m), 5.60 (2H, s), 3.15 3H, s).
15 .

"EXAMPLE 43 .
3- (3-Bromo—4-methy1phenyl)—4—(4-(methylsulfonyl)phenyl)-2 (5H)-
furanone
20 ,

Analysis  calculated for C1gH15BrO4S

C, 53.08; H, 3.71
Found: . C, 53.06; H, 3.83

23 o EXAMPLE 44

3- (4-Bromo-2—ﬂuorophenyl)—4—(4-(methylsulfony1)phenyl)-2 (5H)-
furanone

30 Analysis  calculated for C17H]12BrFO4S
C, 49.65; H, 2.94
Found:  C,49.76; H, 3.00



was added. The nmixture was stirred at -78[err]C for 2 h and then quenched
with NH err] CAc buffer. The product was extracted with Et OAc, dried over
MySO err] and concentrated. The residue was purified by flash

chr omat ogr aphy, eluting with 19:1 hexane/ EtOAc to give 95 ng of the title-
‘product . [err]H NMR (CD3COCD3) [err] 0.05 (9H, s), 1.52 (6H, s), 2.53 (3H,
s), 7.33 (2H, "d), 8.12 (2H, d). Step 3:

2- Hydr oxy-4' - (net hyl t hi 0) i sobut yr ophenone_ ?Q To a solution of 40

ng (0.14 mmol) of 2-trinethylsilyloxy- 4 et hyl t hi 0) i sobut yr ophenone in 2
mL THF was added 0.2 nL of 1M n-Bu4NF in THF. The resulting m xture was

stirred for 30 mn and then quenched with 10 nL of NH err] QAc buffer. The
product was extracted with Et OAc, dri cBXAMPINEAS and concentrated. The

residue was 25 purified by flash chromatography, eluting with 4:1

hexane/ Et OAc to_give 25-ng of the t|tIe proil ) _ cocDj err])
[err] 1.50 (6H, 3<3.4-Dibromophenyl)-4-(ds(methylsultonyliphenyl) BIHEIRER, ).
30 Step 4: - 2- (4- Fl uor ophenyl acet oxy) 4" - (et hyl t hi o)|sobutyrophenone

5 1H NMR (300 MHz, acetone-dg) 6 8.0 (2H, d), 7.80 (1H, d), 7.75 (3H,
m), 7.25 (1H, d), 5.35 (2H, s5), 3.15 (sH, s)

EXAMPLE 46

10 3 (4-Chloro-3- ﬂuorophenyl)—4—(4—(methylsulfonyl)phenyl)—2 -(SH)-

furanone

Analysis  calculated for C17H12CIFO4S
. C, 55.67; H, 3.30 |
15 Found:  C,5545;H,3.30

EXAMPLE 47

3-(4-Bromo- 3-ﬂuorophenyl)—4-(4 (methylsulfonyl)phenyl)-2 (5H)-

20 furanone

Aﬁalysis calculated for C17H12BrFO4S
' C, 49.66; H, 2.94; S, 7.80
Found: C, 49.79; H, 3.01; S, 7.51

25 .

‘EXAMPLE 48

3—(4—Bromo—2-chlorophenyl)-4-(4-(methylsulfonyl)phenyl)-Z—(SH)-
furanone

30
| Analysis  calculated for C17H12BrClO4S

- C,47.74; H, 2.83; S, 7.50
Found: C,47.92;H, 2.84; S, 742



To a solution of 72 my (0.34 mml) 2- hydroxy-4' -

- (et hyl t hi o) i sobutyr.ophenone in 1.7 nL of CHerr]CJ[err] were added 0.2 nL
of pyridine and 140 ng (0.81 mmol) of 4-fluorophenyl acetyl chloride. The

m xture was stirred at roomtenperature overnight and then -94 -
guenched with NH err] OAc buffer. The product was extracted wth EtQAc,
dried over MgS err] and concentrated. The crude product was purified by
flash chronmat ography eluting with 8:1 hexane/ EtQAc to give 95 ng of  the
title product. 5  [err]H NWR (CDerr]COCDf@ggcr]) [err] 1.62 (3H, s), 1.67
(3H, s), 2.48 (3H, s), 3.79 (2H, s), 7.0-7.3 (6H, nm, 7.78 (2H, d). Step 5
5, 5- Di net hyl - 3- (4-f| uor ophenyl - 4- ( 4- (nethylthlo)phenyl) 2- (5H)-furanone 10

To a solution of 95 ng of 2-(4- quoropgggébagiiiéé)
(et hyl t hi 0)-i sobut yrophenone in 4 nL [err] was added 0.2 nL of

5  Analysis calculated for C21H16.04S
- C,69.22; H, 4.43
‘Found: C, 69.22; H, 4.46

10

Analysis - calculated for C20H15NO4S

' C, 65.74; H, 4.14; N, 3.83

15 Found: C, 65.34; H, 4.40; N, 3.80
M.S. (DCI, CHg) calculated for M+, 365

Found for M++1, 366
3-(3.4-Dj 1)-4-(4-(amin henyl)-2-
- IHNMR (400 MHz, CD3COCD3) § 7.92 (2H, dd), 7,64 (éH dm), 7.60
,s (LE:dd, 7.32 (1H, dd), 670 (1H, bs), 5.38 (2H, 5).
30 1H NMR (400 MHz, CD3COCD3) §7.92 (2H, dd), 7,64 (2H, dd), 7.30-

7.45 (2H, m), 7.22 (1H, m), 6.68 (2H bs), 5.37 (2H, s).



1, 8-di azabi cycl o(5. 4. 0) undec-7-ene. The mixture was stirred for 4 h and
diluted with NH err] OAc buffer. The product was extracted with Et OAc, dried
over MgSO err] and concentrated. The residue was purified by flash 15 '
chromat ography, eluting with 20:1 toluene/EtOAc to give 75 ng of the title
-product. [err]H NWR (CD[err]COCD[err]) [err] 1.58 (6H, s), 2.50 (3H, s),
7.03 (2H, dd), 7.25- 7.35 (4H, m, 7.41 (2H, dd). 20 Step 6: '
5, 5-Di net hyl - 3-(4-fl uor ophenyl) - 4- (4- (net hyl sul fonyl) -
phenyl)-2-(5H)-furanone To a solution of 8]0y of

. 5,5-dinet hyl -3-(4-fl uorophenyl)-4-(4-(methyl - -

t hi o) phenyl ) - 2- oxo- 2H-di hydrofuran in 1.8 nmL of CHerr]dJ[err] and 0.2 nL
of MeOH was added 250.ng of MPPM The i ] xture was stirred- at 25
roomtenperature for 1 h and then queaneous NaHCO err]. The
product was extracted with EtOAc, dried over MgSJ err] and concentr at ed.
The crude prod i f+d ¥ _ghmomat.ogr a | utin i 1:1
hexane/ Et OAc 1331( ??/gﬁ%%%tn% %?ﬂltoﬁtﬁp?llk 1@9 %%o@m%[sgﬁhp}\l‘ﬁﬁlﬂbﬂnyfs'ﬁ(tﬁf)'
(qurr]cqg)[erﬁiﬁﬂ?g&% 162 (6H sy 3 15 (3H s), 7.02 (2H, dd), 7.40

Analysis  calculated for C17H 14CINO5S
C, 53.76; H, 3.72, N, 3.69

Found: C, 53.32; H,3.84, N, 3.59 -

M.S. (DCI, CH4) calculated for M+, 379

10 Found for M++1, 380
EXAMPLE 54
3-(3-Bromo-4-methoxyphenyl)-4-(4-(aminosulfon Dphenyl)-2-(5H)-
15 ) . yl)phenyl) (H)
‘Analysis  calculated for C17H 14BrNOs5S
C,48.13; 4, 3.33, N, 3.30
”0 Found: C, 48.26; H, 3.40, N, 3.28
M.S. (DCI, CHyg) calculated for M+, 423
Found for Mt+1, 424
25

30



30 (2H, dd), 7.65 (2H, d), 8.03 (2H, d).

5, 5- Di net hyl - 3- (3-fl uorophenyl ) -4- (4- (et hyl sul.fonyl ) phenyl) - 2-

(5H) -furanone was prepared in an anal ogous manner (mp. 172.7[err]C).

Anal ysis: Calculated: C, 63.32; H 4.75; Found: C, 63.50; H 4.79; -95 -
EXAMPLE 13 2-((4-am nosul fonyl ) phenyl)-3-(4-fluorophenyl)thi ophene 5. 1H

NVR (CD{ err]COCDerr]) [err] 6.60 (2H, bs), 7.12 (2H—+}—2.25 (1H d),

7.35 (2H, m), 7.45 (2H, d), 7.65-(1H d), 7.85'(2H,”m, Anal ysi s

calculated for err]Herr]FNS[err]Jerr} 107 57. 65; H”,”("’Im"m 10

Found: C, 57.55; H 3.79; N, 4.03 EXAMPLE 14 i
3-(4-(Trifluoroacetyl am nosul fonyl ) phenyl ) - 2- (4-fl uor ophenyl Yt h§ ophene

WHAT IS CLAIMEDIS: -

1. A compound selected from the group consisting of:
. (a) 3-(2,4—Diﬂuorophenyl)~4-(4-(methylsulfonyl‘)phenyl)-2-
. - (5H)-furanone, _
(b) 3-(3_,4-Diﬂuorophenyl)-4—(4-(methy'lsulfony_l)phenyl)-Z—- :
(5H)-furanone, . _
(c) - 3-(2,6-Diﬂuorophenyl)-‘4—(4-(methylsulfonyl)phenyl)-Z- '
Lo (5H)-furanone, o . '
' (d) 3-(2,5—Diﬂuoroph'enyl)-4-(4-(methylsulfonyl)phenyl)-Z-
- (5H)-furanone, ' |
(e) 3-(3,5—Diﬂuorophenyl)—4-(4-(methylsulfonyl)phenyl)-Z-
(5H)-furanone, '
® 3-(4-Bromophenyl)-4—(4—(methylsulfonyl)phenyl)-Z-_(SH)-

15 furanone, o
(2) 3-(4-Methoxyphenyl)-4—(4-(methy_lsulfonyl)phenyl)-Z-(5H)—
: _ furanone, : '
(h) 3—(Phenyl)-4—(4-(methylsulfonyl)phenyl)-Z-(5H)-furanone,
2o @ '3'-(2-Chlorophenyl)-4-(4-'(methylsulfonyl)phcnyl)—Z-(SH)-

furanone, _
) _3-(2-Bromo-4—ﬂudrophenyl)-4-(4-(methylsul'fonyl)phenyl)-
2-(5H)-furanone, . :
k) 3-(2-Bromo-4-Chlorophenyl)-4-(4-(methylsulfonyl)pheny-l)—
s 2-(5H)-furanone, | : o
| ¢)) 3—(4-Chloro-2-ﬂuorophenyl)-4-(4—(me_thyIsulfonyl)phenyl)- |
2-(5H)-furanone, '
(m) 3-(3-Brom9-4-ﬂuorophenyl-)-4’-(4—(methylsulfonyl)phenyl)-
2-(5H)-furanone, |
(n) : 3-(3-Chlorophenyl)-4-(4-(methylsuIf0nyl)phenyl)-2-(5H)-
" furanone, S
(0) 3-(2-Chloro_—4-ﬂuorophehyl)-4—(4-(methyl—sulfonyl)phenyl)-
_ 2-(5H)-furanone, ‘ '
(P 3-(2,4-Dichloropheny1)-4-(4-(methylsulfony.l)phenyl)—Z—
(5H)-furanone, . T —_—

30
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15 [erF]H NMR (300 MHz, CD[err]COCD[err]) [err] 7.15 (2H, t), 7.30 (3H m,
7.45 (2H, d), 7.65 (1H, d), 7.95 (2H, d). EXAMPLE 15 20 '
3-(2.4-Difluorophenyl)-4-(4-(met hyl sul fonyhenyl)-2-(5Hfuranone Analysis
calculated for CJerr]Herr]F[err]err]S C, 58.28; H, 3.45; S, 9.15 25
Found: . C, 58.27; H, 3.50; S, 9.27 EXAWPLE 16° Hllllllmllllﬂu;ml”ul
3-(3.4-Di fluorophenyl)-4-(4-(net hyl sul fonyl ) phenyl) - 2- a
sol ution of 3,4-difluorophenylacetic acid bALDRI CH CHI M CAL) '(1(5' g) and

2- br ono- 1- (4- (et hyl sul f onyl ) phenyl ) et hand®8 {Exanpl e 9, Step 1) (17.3 g)
in acetonitrile (200 nL) at roomtenperature was added slowy triethylam ne
(20.2 m.). After 1 h at roomtenperature, the mixture was cooled in an ice

bath and treated wi {dq) 1734(3,4-Dichlorophenyl)-4—(4-(methylsulfonyl)phenyl)—Z-

(3H)-furanone, _ ' :

() 3-(2,6-Dichlorophenyl)-4-—(4—(methylSulfonyl)phenyl)-Z-

5 ' (5H)-furanone, . T '
- (8) 3-(3-Chloro—4—ﬂuorophenyl)—4—(4-(methylsulfonyl)phenyl)-
. 2—(5H)-furanone, '
® 3-(4-Triﬂuoromethylphenyl)~4—(4—(methylsulfonyl)phenyl)—
2-(5H)-furanone, ' :
(u) 3-(3-Fluoro-4-met_hoxyph'enyl)-4—(4-(methylsulfonyl)-

10 phenyl)-2-(5H)-furanone, .
) 3—(3-Chloro-4¥methoxypheny1)-4—(4-(methyl‘sulfonyl)-
- phenyl)-2-(SH)-furanone, .
(w) 3_-(3-Bromo—4-methoxyphenyl)-4—(4-(methylsu1f6nyl)-
s phenyl)-2-(5H)-furanone, |
| (x) 3-(2-F1uorophenyl)—4—(4-(methy1sulfonyl)phcnyl)-Z-(SH)-
. - . furanone, . |
) 3-(4-Methylthiophenyl)-4—(4-(methylsulfonyl)phenyl)—Z-
(5H)-furanone, ' o
20 (z) 3-(3-Fluorophenyl)-4—(_4-(methylsulfonyl)phenyl)-Z-(SH)-

- furanone,
(aa) 3-_(2—Chloro—ﬁ-ﬂuorophenyl)-4-’(4-(methylsulfonyl)phenyl)-
2-(5H)-furanone, o
(bb) 3-(3-Bromo—4-methylphenyl)—4—(4-(methylsulfonyl)'—
’s - phenyl)-2-(SH)-furanone, ' :
: (cc) 3-(4-Bromo-2-ﬂuorophenyl)-4—(4-(methylsulfonyl)phenyl)-
_- 2-(5H)-furanone, o ‘
(dd) 3-(3,4-Dibromophenyl)-4-(4-(methylsulfonyl)phenyl)-Z—
(5H)-furanone, o .

(ee_): 3-(4-Ch'loro-3-ﬂuorophenyl)-4-(4-(methylsulfony])phenyl)-
' 2-(SH)-furanone, . :
_(_ff) 3—(4-Bromo-3-ﬂuorophényl)-4—(4—(methylsulfonyl)phényl)—
2-(5H)-furanone, : |
(g2) 3.-(4—Bromo-2-chlorophenyl)-4-(4-(methy1sulfonyl)-phenyl)-
. 2-(5H)-furanone, | —

i

30



-96 - nL of DBU. After 2 h at O[err]C, the mxture was treated with 200 ni
of 1IN HCl and the product was extracted with Et OAc, dried over Na2SO4 and
concentrated. The residue was applied on top of a silica gel plug (sintered
gl ass funnel) eluted wth.75% Et OAc/ hexane, giving after ' of
t he solvent and swish in ethyl acetate, 10 g of the titl

Analysis <calculated for CerrJ]Herr]Ferr]Jerr]S C, dmmmimmm”m
9.15 10 Found: C, 58.02; H 3.51; S,_ S EXAMPLE 7 ¢ v W s a

3- (2. 6-Di fl uorophenyl ) -4- (4- (et hyl sul fonyl )phenyl ) -2-(5H) - furanone 15
Analysis calculated for CerrJHerr]Flerr]dJerr]S C, 58.28; H 3.45; S,

9. 15 Found: C, 5%111'1?; H _3.50; S, 9.44 20
EXAVPLE 18 3-(2-Naphthyl)-4-(4-(methylsulfonyl)phenyl)-2-(SE)-
| furanone, o
(1) 3-(7-QUin01inyl)-4-(4-(methylsulfonyl)phenyl)-Z-'(SH)—
. _ furanone, : )
| i) 3*(3,4-DiChlorophenyl)-4-(4-(aminosulfonyl)phenyl)-Z—

~ (2H)-furanone, :
(kk) 3-(3,4-Diﬂu-orophenyl)-‘4—(4-(aminosulfonyl)phenyl)-Z-(ZH)-
furanone, _ :
¢1))] 3-(3-Chloro-4-methoxyphenyl)—4—(4-(aminosulfonyl')-
| phenyl)-2-(2H)-furanone, and
(mm) 3-(3-Bromo-4—methoxyphenyl)-4-(4—(aminosulfonyl)-

phenyl)-2-(2H)-furanone, or a pharmaceutically
acceptable salt thereof.

10

| 2. Acom lected fr isting
5@ 24 Diuoropheni (o008 of
' (5H)-furanone,
. (b). ?;S),ilf-lﬁ;ﬂzg:phenyl)-4-(fl-(methylsulfonyl.)phenyl)-Z-
y (c) | ?;g),_i—lﬁiil’llgg:’)phenyl)-4-(4—(methylsulfonyl)phen)rl)_—Z- |
(d ?;%?Egiggzz?phenyl.)-4—(4-(mcthylsulfonyl)phen&l)—?-
(e) ?;%-Sf-lgigzzz?pllexlyl)-4-(4-(methylsulfonyl)phenyl)—2—

25 () 3-(4-Bromophenyl)-4-(4-(methy] :
_ - sulfonyl -2- -
.furanon'e’ : y ulfony )phenyl)-2 (SH)
(8)  3-(4-Methoxyphen |
. y1)-4-(4-(methylsulfonyl)ph -2- '
| Forenome, y iifony )phenyl)-2-(5H)-
" (%1) 3-(Phenyl)-4-(4—(met'hylsulfonyl)phenyl)-Z—(SH)-furanone
) 3-(2-Chlorophenyl)-4-(4-(methy1sulfonyl)phehyl)—Z-(SH)—
. furanone, '

G 3-(2-Bromo-4—ﬂtjbrophenyl)-4-(4—(methylsulfonyl)phenyl)--

2-(5H)-furanone, S
. - _N\

T



3- (2 5 Di f | uorophenyl) - 4- (4-(net hyl sul fonyl ) phenyl ) - 2- (5H)\fura‘rr0ﬂe\c_r
Anal ysis calculated for Cerr]JHerr]Ferr]Jerr]S 25 U”’ C, 58.2
H, 3.45; S. 9.15 Found: C, 58.89; H 3.51; S, 9.11 3 '%ME
19 3-(3.5-Di fluorophenyl)-4-(4-(nmethyl sulf | ) phenyl ) - 2% (5H) - Oy '
Anal ysis cal cul ated for C[err]H[err]F[erlJ]q@/err]S C, 58.28; H 3.4

9. 15 Found: C, 58.27; H 3.62; S, 9.32 EXAWPLE 20 10

3- (4- Bronophenyl ) - 4- é4 (met hyl sulfonyl)phenyl) 2- (5H) - furanone Anal ysi s

calculated for CJerr{l)er B}(&-Hremd—&-Chlorophcnyl) 4-(4-(methylsulfonyl)phenyl)- -
2-(5H)-furanone,
(1)  3-(4-Chloro-2-fluorophenyl)-4-(4- (melhylsulfonyl)phenyl)~
2-(5H)-furanone,
5 (m) 3-(3-Bromo-4- ﬂuorophenyl)-4-(4-(methylsulfonyl)phenyl)- '
2-(5H)-furanone,
(n)  3-(3-Chlorophenyl)-4-(4- (methylsulfonyl)phenyl) 2-(5H)-
furanone,
(o) 3- (2-Chloro—4-ﬂuorophenyl)-4 -(4-(methylsulfonyl)phenyl)-
© 10 2-(5H)-furanone,
P 3- (2,4~D1chloropheny1)—4—(4-(methylsulfonyl)phenyl)-z-
(5H)-furanone,
@ 3-G, 4-Dichlor0phenyl)—4-(4—(mcthylsulfonyl)phenyl)-Z-
| - (SH)-furanone,
15 ® 3-2, 6-Dichlorophenyl)-4-(4- (methylsulfonyl)phenyl) 2-
: _ (5H)-furanone,
(s) 3-(3- Chloro-4-ﬂuorophenyl)-4-(4—(methylsulfonyl)phenyl)-
2-(3H)-furanone, '
] ® 3-(4-Trifluoromethylphenyl)-4-(4- (methylsulfonyl)phenyl)—
20 2~(5H)-furanone,
(w 3-3- ~-Fluoro-4-methoxyphenyl)-4- (4 -(methylsulfonyl)-
- phenyl)-2-(5H)-furanone, _
(v)  3-(3-Chloro- -4-methoxyphenyl)-4-(4- (methylsulfonyl)
phenyl)-2-(5H)-furanone,
25 (w) 3- (3-Bromo—4—mcthoxyphcnyl)-4—(4—(methylsulfonyl)-
phenyl)-2-(5H)-furanone,
(x)  3-(2-Fluorophenyl)-4- (4 (methylsulfonyl)phenyl) 2-(5H)-

furanone,
y) 3- (4—Methylth10phenyl) 4-(4- (methylsulfonyl)phenyl) 2-
30 (5H)-furanone, :
() - 3- (3-Fluorophcnyl)-4—(4 (methylsulfonyl)phcnyl)—Z-(SH)-
furanone,

(aa) - 3-(2-Chloro-6- ﬂuor0phenyl) 4-(4—(methylsulfonyl)phenyl)-
2-(5H)-furanone,
35 . . (bb) 3- (3-Br0mo—4—methylphenyl) -4-(4- (methylsulfonyl)-
: phenyl)-2—(5H) furanone,
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C, 51.94; H 3.33; S, 8.16 15 Found:' C, 51.76; H 3.42; S, 8.21 EXAMPLE
21 3-(4-Chl orophenyl) -4-(4- (et hyl sulfonyl)phenyl) 2- (5H) - f uranone 20

[err]H NVR (300 MHz, CDCl [err])[err] 7.93 (2H, . 7.49 (2H, d), 7.35 (4H,
m, 5.16 (2H, s), 3.06 (3H, s). EXAWPLE 22 25 ”“'m Mmu“uull]

3- (4 et hoxyphenyl ) - 4-'(4- (et hyl sul f onyl Yigenyl ) - 2- (5 si's
calculated for Clerr]Herr](err]S C, 62.78; H, 4. 68 S, *Folind:
C, 62.75; H 4.72; S, 9.39 - 98 - EXAMPLE 23

(cc) 3- (4-Bromo-2—ﬂuorophenyl) -4- (4 (mcthylsulfonyl)phenyl)-'
. 2-(5H)-furanone,
(dd) 3-(3,4-Dibromophenyl)-4-(4- (mcthylsulfonyl)phenyl)—Z-
(§H)-furanone,
5 (ee) 3-(4-Chloro-3-fluorophenyl)-4-(4- (mcthylsulfonyl)phenyl)-
' - 2-(5H)-furanone,
(ff) 3-(4-Bromo-3- ﬂuorophenyl)-4-(4—(methylsulfonyl)phenyl)-',
2-(5H)-furanone,
(gg) 3- (4-Bromo—2—ch101ophcnyl)-4—(4 -(methylsulfonyl)-phenyl)

10 - 2-(5H)~furanone,
(hh) 3- (2-Naphthyl)-4 (4-(mcthy1su1fonyl)phenyl)-Z (SH)-
furanone,
(i) (7-Qumol1nyl)-4-(4-(meﬂlylsulfonyl)phenyl) -2-(5H)-
* furanone,
15 Gj)  3-(3,4-Dichlorophenyl)-4-(4-(aminosulfonyl)phenyl)-2-
~ (2H)-furanone,
(k) 3-3 4—D1ﬂuorophenyl)-4—(4—(ammosulfonyl)phenyl)—Z—(ZH)-
: furanone,
_ ()  3-(3-Chloro-4-methoxyphenyl)-4-(4-(aminosulfonyl)-
20 phenyl)-2-(2H)-furanone,

(mm) 3-(3-Bromo-4—methoxyphenyl)-4—(4-(ammosulfonyl)
phenyl)-2-(2H)-furanone, and
(nn) 5,5-Dimethyl-3-(3-fluorophenyl)-4-(4-
methylsulfonylphenyl)-2-(SH)-furanone, or a
25 _ pharmaceutically acceptable salt thereof.

3. A compound selected from the group consisting of:

—

—
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3- (Phenyl) - 4- (4- (et hyl sul fonyl ) phenyl) - 2- (5H) - furanone To a sol ution of
phenyl acetic acid (27.4 g, 201 mol ) and 2-
brono- 1- (4- (net hyl sul f onyl ) phenyl ) et hanone (Exanple 9, —Step—I) (60 g, 216
mol, 1.075 eq.) in acetonitrile (630 nm.) at 25[err]C
triethylamine (30.8 nl, 1.1 eq.). The mixture was stirr mﬁﬂL !mm“!mm
room tenperature and then cooled in an ice bath. DBU (6
slowy added. After stirring for 20 mn in-tijhe i-ce bath, the reaction 10
was conplete and the mxture was acidified with 1N HC (color changes from

dark brown to yellow). Then 2.4 L of ice and water were added, ‘stirred for
a few mnutes, then the precipitate was filtered and rinsed mnth wat er

(giving 64 g of crude wet product). The sol i g~asSOM®l ved in 750 nL of
iia;}
Q.

di chl oronet hane (dried over MgSO err], filt - and 300 g of silica 15

gel was added. The sol vent was evaporaged t) aAr dryness (silica gel a bit
sticky) and the residue was applied. ohytog a silica-gel plug (sintered
gt ass funnel) eluted with 10% Et OAc/ CH ]Clerr], _giving after
evaporationsof the solvent and sw sh M ot T 3 8 36.6 g (58% of the
title conpound. 20
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Anal ysfs calculated for CJerr]Herr]err]S C, 64.95; H 4.49; S, 10.20
Found: = C, 64.63; H, 4.65; S, 10.44 25 . : EXAMPLE

24 3-(2-Chl orophenyl) - 4-(4-(net hyl sul fonyl ) phenyl ) -2-(5H) ~furanone Anal ysis
calculated for CJerr]JHerr]Clerr]Jerr]S 30 C, 58.547—H-3.76; -
S, 9.19 Found: C, 58.59; H 3.80; S, 9.37 -99 - EXAVIEEY

3-(2-Brono-4-fl uorophenyl)-4-(4-(met hyl sul fonyl ) phenyl) - 2- ”I’ﬂ]mlﬁ
o e g T I]/

Anal ysis calculated for err]Herr]BrFJerr]S C, 49.75;
- : - 113 -

4. A compound selected from the group éonsisting of:

10

15
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1H NVR (300 MHz, acetone-d[err]) [err] 7.95 (2H d), 7. ”"

(2H, dd), 7.55 (1H dd), 7.45 (1H, d), 5.50 (2H, s), 3. ’g@fLE
27 20 3- (4- Chl or o- 2-f | uor ophenyl ) - 4- (4- (rrethylsulfonyl)phen | )¥2-
furanone 1H NWVR (300 MHz, acetone-d6) [err] 8.0 (2H, d), 7.70 (2H, d),
7.50-7.30 (3H, m, 5.35 (2h, s), 3.15 (3H, p)s 25 EXAMPLE 28

3- (3-Brono- 4-fluorophenyl)-4-(4-(nethyl sul fonyl) phenyl)-2-(5H furanone 30 -
Analysis calculated for Jerr]Herr]BrFO4S C, 49.75; H, 2.93

SOzN H 2 SOzMe
Me Me

Found: ~ C, 49.75; H 3.01 10 \WMQLF\me\l
3-(2- Brom) 4- Chl or ophenyl ) -4- (4- (et hyl sulfonyl)phenyl) QSH)- furan

- SOZNHZ

Me
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Found C, 49.44; H 2.98 -100- EXAMPLE 29

3-(3-Chl orophenyl ) - 4- (4- (et hyl sul f onyl ) phenyl ) -2-(5H) - furanone 5
Analysis calculated for JerrJ]Herr]Oderr]S C, 58.54; H, 3.76 Found:
C, 58.29; H 3.76 EXAMPLE .30 10 .
3-(2-Chl oro-4-fl uorophenyl)-4-(4-(nmethyl sul fonyl ) phenyl)-2-(5

sl vels ool viated Tor dlerr]err] AEqer]S 15 HIIlIIHHiﬂ“HHW“m

SO,Me SO,NH,

10

15
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20 3- (2, 4-Di chl or ophenyl ) - 4- ( 4- (met hyl sul f onyl ) phenyl ) - 2- (5H) f uranone
Anal ysis ~calculated for Clerr]Herr]C[err](err]S C, 53. 3.16; S,
8. 37 Found: C, 52.89; H 3.23; S, 8.58 25 EXAMPLE 32

3-(3,4-Di chl orophenyl ) - 4- (4- (et hyl sul fonyl ) phenyl )-2-(5 MM)

Analysis calculated for err]Herr]d[err](err]S C, 53. WI/
8.37 Found: -+ C; 53.07;H, 3.32; S. 8.51 - 101 - EXAMPLE 33 ¢ II/

3- (2. 6-D chl orophenyl ) -4-(4- (et hylsulfony#’gghenyl) 2- (5H) - furanone 5
Analysis calculated for Cerr]Herr]([err err]S C, 53.28; H 3.16; S,

8. 37
SO,NH,

‘Me

5

10
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o : VPLE 34 10 |

! D C, 52.99; H 3.22; S, 8.54 EXA M
gOl(JgdChl or o- 4-fl uor ophenyl ) -4- (4- (et hyl sul f S?yl ;pggnzll 2-( 5
[err]H NMR (300 MHz, acetone-d6) d 8.0 (2H, d), 7.70 immﬁi@wﬁm

, . . - , 3.15 (3H, s). B
g) ( 4-7;|'r2;51: rhg?ogﬁhy%heﬁyﬁf- El-2|(_L4' ?zmt hyl 5”|(f°ny| )phgayl ?j) z (75?2?7_ 93 (4H,
fijganone [err]H NVR (CD[err]COCD{ err]) I[_lern)i'y&zéo (2H, , 7.8
M, 7.75 (2H d), 5.55 (2H s), 3.30 (3H s). 25 | A
-2 - fu
gﬁil\fllz:zug?o- 4- met hoxyphenys) - 44 &hg@ﬁ@g%ﬁéﬁ;@ﬁg@@ﬁ%l %»d&clggz 17 Found:
30 Analysis calcul ated f3Qf3,ﬂﬁfdJor£ﬁmenyl) ~(4-(methylsulfonyl)pheny)-2-
C 59.92; H 4.37 (5H)-furanone, or -

- a pharmaceutically acceptable salt thereof.
5

6. ° A compound according to Claim 1 which is
.3-phenyl-4:-(4-(methylsulfonyl)phenyl)-z-_(5H)—furanone, or
a pharmaceutically acceptable salt thereof.
10 | 7- A pharmaceutical composition for treating an
| inflammatory disease susceptable to treatment with an non-steroidal anti-
inflammatory agent comprising: a non-toxic therapeutically
effective amount of a compound according to Claim 1, 2. 3,
4, 5 or 6 and a ph-armaceu'tica_lly acceptable carrier

15

8. A pharmaceutical composition for treating
cyclooxygenase mediated diseases advantageously treated by an active
agent that selectively inhibits COX-2 in preference to COX-1
comprising: a non-toxic therapeutically effective amount
of a compound according toClaim 1, 2, 3, 4, 5 or 6 and
a pharn'laceutically acceptable carrier.

20

9. A method of treating an inflammatory disease
susceptable to treatment with an non-steroidal anti-inflammatory agent
comprising: | o | S '
administration to a patient in need of such treatment of a non-toxic
therapeutically effective. amount of a compound accordin g to Claim 1 and
a pharmaceutically acceptable carrier.

25

30 10. A method of treating cyélodxyéenase mediated

diseases advantageously treated by an active agent that selectively
inhibits COX-2 in preference to COX-1 comprising:

administration to a patient in need of such treatment of a non-toxic
therapeutically effective amount of a compound according to Claim 1.

SUBSTITUTE SHEET  misiecruane
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. 103 C LE 37 - ‘ .
3-%g?ChIE?ﬁyz-nethoxyphenyl)-4-(4-(nethy|sulfonyl)pggn%7_ SH LgLﬁn?ne
SNHWQS_CMCMMeﬁOFqu]WeH]GQeH]S%%Eé87 I .. |
5 (5 Brot Hzl p. 3ﬁoi0phenylljé4-(4-(rret hyl sul fohy17) phenyl ) - 2% gﬂw]""g”’iéﬂﬂﬂd
?é(SAE;FSg;S-ngalcurated for errJHerr]BrJerr]S C"51'08i H, 3._7 ound:

C, 51.38; H,'3-62 EXANVPLE %g.l A pharmacéutically acceptable salt of a
compound ‘of claim 1, 2, 3, 4, 5, or 6.

12. A compound as défined in claim 1, 2, .3, g,
5 or Gﬂ_pr a pharmaceuticallylacceptable salt thereof,
5 for use in the treatment of cyclooxygenase mediated
diSeasés-advantageously treated by an active agent that
selectively inhibits COX-2 in preference to Cox-1.

13. a compound as defined in claim 1, 2, 3, 4,
5 0r 6, or a phafmaceutically acceptable salt thereof,
10 for use in treating an inflammatofy disease suscebtible
- to treatment with a non-steroidal anti-inflammatory
agent.

14. Use of a compound of claim 1, 2, 3, 4, S
or 6, or a pharmaceutically acceptable salt thereof, in
.15 the manufacture of a medicament for the treatment of an
inflammatory disease susceptible to treatment with a
non-steroidal ahti-inflammatory agent.

"15. Use of a compound of claim 1, 2, 3, 4, 5
or 6, or a Pharmaceutically acceptable salt thereof, in
20 the manufacture of a medicament for the treatment of
cycloqugenase mediated diseases advantagedusly treated
by an active agent that selectively inhibits COX-2 in
preference to COx-1. '

16. a non-steroidal anti—inflammatory'

25 pharmaceutical composition comprising an acceptable
nonftoxic, anti-inflammétory amount of a compound of
claim 1, 2, 3, 4, Sor 6, or a pharmaceutically
acceptable salt thereof, in aésociation with a
pharmaceutically acceptable carrier.

30 , 17. A selective COX~-2 inhibitor pharmaceutical
composition comprising an acceptable, non-toxic,
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2048- (2 Fluorophenyl) 4- (4- (nethylsulfonyl)phenyl) 2- (5H) - furanone Anal ysi s
calculated for (JerrJHerr]FJerr]S C, 61.44; H, ;94~25—_EQQHQ‘~____-‘
61.13; H, 3.85 EXAMPLE 40 '

3- (4- Met hyl't hi ophenyl) - 4- (4- (nethylsulfonyl}pﬂenyl) 2
NVR (300 MHz, acetone-d6)’ d 8.0 (2H, d), 7.70 (2H, d), . @@ Q”jﬂ[
(2H, d), 5. 35 (2H, s), 3.15 (3H s), 2.55 (3H, S). _"103-
3-(3-FIuorophenyl)-4-(4-(nethy|sulfonyl)phenyl) 2'(5FD .furanone 5 [err]H
NVR (300 MHz, CDA3) d 7.93 (2H, d), 7.49 (2H d), 7.35 (1H m, 7.12 (3H,
m, 5.18 (2H, s), 8heéBapéticsdLly effective amount of a compound of claim’

1, 2, 3, 4, 5 or 6 or a pharmaceutlcally acceptable

salt thereof, in association with a pharmaceutlcally
5 acceptable carrler.

MW



EXAIVPLE 42 10 :
3-(2-Chl oro-6-fl uorophenyl)-4-(4-(nmet hyl sul f onyl ) phenyl ) -2-(5H) - furanone
1H NWR (300 MHz, acetone-d6), d 8.0 (2H, d), 7.70.-(2H, d), 7.55-7.65 (1H,
m, 7.40 (1H, d)., 7.30 (1H m, 5.60 (2H, s), 3.15:(3H, s). 15 EXAMPLE 43
3- ( 3- Br onp- 4- net hyl phenyl ) - 4- (4- (net hyl sul f onyl ) phenyl ) - 2- (5H) - furanone 20
Analysis -calculated for errJ]Herr]Br(Jerr]S C, 53.08; H, 3.71 Found:
C, 53.06; H, 3.83 25 : - 12B6XAMPLE44
.:3-(4-Brono- 2-fl uorophenyl ) - 4- (4- (et hyl sul f onyl ) phenyl ) -2-(5H)- furanone 30
Analysis calculated for Jerr]Herr]BrFQerr]S C, 49.65;, H, 2.94

" ] .

ABSTRACT OF THE INVENTION
The invention encompasses the novel compound of Formula
I useful in the treatment of cyclooxygenase-2 mediated diseases.

10

15 .

The invention also encompasses certain pharmaceutical
composmons for treatment of cyclooxygenase-2 mediated diseases
comprising compounds of Formula L. |

20

25

30




Found: C, 49.76; H’ 3.00 - 104- EXAMPLE 45 Tezvet-o

3- (3. 4- Di bronophenyl ) - 4- (4- (et hyl sul f onyl ) phenyl ) -2-(5H)-furanone 5

[err]H NVMR (300 MHz, acetone-d[err]) [err] 8.0 (2H, d), 7.80 (1H, d), 7.75
(3H, m, 7.25 (1H, d), 5.35 (2H, s), 3.15 (sH s) EXAMPLE 46 10

3-(4-Chl oro-3-fl uorophenyl ) -4- (4- (net hyl sul fonyl ) phenyl )-2-(5H) - furanone
Analysis <calculated for errJ]Herr]OQFJerr]S C, 55.67; H 330 15 Found:
C, 55.45; H, 3.30 EXAWVPLE .47

3- (4- Brono- 3- f | uor ophenyl ) - 4- (4- (et hyl sl +8fyT) phenyl ) - 2- (5H) - 20 fur anone

"~ PHENYL HETEROCYCLES AS COX-2 INHIBITORS

ABSTRACT OF THE INVENTION

5 The invention encompasses the novel compound of Formula
I useful in the treatment of cyclooxygenase-2 mediated diseases.

RI

- 10
g
c
. ax-Y
15 .

The invention also encompasses certain pharmaceutical
compositions for treatment of cyclooxygenase-2 mediated diseases
comprising compounds of Formula I. |
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Anal&éfé;
Found

Anal ysi's | calgul
Found:
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(a)
®)
©
d
©
®
®)

M)
@

0)
(k)
M
(m)

@) .

(o)

(p)

calculated for Jerr]Herr]BrFQerr]S -C, 49.66; H, 2.94; ety g0
C..49.79; H 3.01; S, 7.51 25 EXAMPLE 48
3:(4- Br onp- 2-:chk; orophenyl) - 4=

(4= (gethyl sul f onyl ) phenyl ) - 2- (5H) - furanone 30
(]—~H£-£’f rieedgerr]s G 41‘h1:,4xs ihe r8pl889m5m shed
4%‘ 5 -105- EXAMPLE 4

v )phenyl ) - 2- (5H) - furanon% L?(VW ySi s

e - 107 - \
....... g gy

WHAT IS CLAIMED I8S:

1. Acompound selected from the group consisting of: .
3-(2, 4-D1ﬂuorophenyl) 4- (4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,

3-(3 4-D1ﬂuorophenyl)-4-(4—(methylsulfonyl)phenyl)-2-=
(5H)-furanone,

3-2, 6-D1fluorophenyl)—4-(4-(methylsulfonyl)phenyl)-?.—
(5H)-furanone, .

3-2, 5-D1ﬂuorophenyl)—4-(4 -(methylsulfonyl)phenyl)-2-
(5H)-furanone,

3-(3,5-Difluorophenyl)-4-(4- (methylsulfonyl)phenyl)-2-
(5H)-furanone,
3-(4-Bromophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(SH)-
furanone,

3-(4-Methoxyphenyl)-4-(4- (methylsulfonyl)phenyl)-Z-(SH)-
furanone,

3- (Phenyl)-4~(4-('methylsulfonyl)phenyl)-2—(5H) furanone,
3- (2—Chlorophenyl)—4-(4 (methylsulfonyl)phenyl)-?.—(SH)-
furanone, -

3- (2—Bromo-4-ﬂuorophenyl)-4—(4 (methylsulfonyl)phenyl)
2-(5H)-furanone,

3- (2-Bromo-4-Chlorophenyl)-4—(4-(mcthylsulfonyl)phenyl)-
2-(5H)-furanone,

3-(4-Chloro-2- ﬂuorophenyl)-4—(4 (methylsulfonyl)phenyl)-
2-(5H)-furanone,

3-(3- Bromo-4-ﬂuorophenyl)-4-(4-(methylsulfonyl)phenyl)-
2-(5H)-furanone,

3-(3- Chlorophenyl)-4 4- (methylsulfonyl)phenyl) -2-(5H)-
furanone,

3- (2-Chloro-4—ﬂuorophehyl)—4-(4-(methylsulfonyl)phenyl)—
2-(5SH)-furanone,

3-(2,4- Dichlorophenyl)-4—(4-(methylsulfonyl)phenyl)-Z—
(SED ﬁnanone

REPLACED 5H

.--;f: G
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C - 69.22; H 4.43 Found: |
i nol i - -2-(5H)-furanone Anal ysis

3-(7-Quinolinyl)-4-(4-(nethyl sul fonyl)phenyl)-2-( _ .
cal(cuIQeJlt ed for err]Herr]NJerrTS C, 65.74; H, 4.qu49 isNheFeBiacdment EReetd:

C, 65.34; H, 4.40,
for Merr]+l, 366

C, 69.22; H, 4.46 EXAMPLE 50 10

R

ated for M+, 365 Found

- -Di 1 )= 4-%4+(ati n® u‘tfonyl)phenyl)-&ﬁtQSI—D'-“r’ T}Tﬁ%ne [err]H
%N(R?,(jogl (liﬂrjllz?r(églgp?/])cmg[(erg?).[]efr] 7.92 (2H, dd), 7,64 (I3 dm, 7.60

(1H, dd), 7.32 (1H, dd),

6.70 (1H, bs), 5.38 (2H, s). 25 EXAMPLE 52

3-(3.4-D fluorophenyl) -4-(4-(am nosul f onyl )_qbgrlyl )-2-(5H)-furanone

10
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(s)
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(u)
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(w)
x)
»
€]
(a2)
(bb)
(005

(dd)

(ee).
J 2—(5H)-fliranone,

()

(g2)

3-(3,4—Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)—2—
(5H)-furanone,
3-(2,6-Dibhloropheny1)—4—(4-(methy1sulfonyl)phenyl)-Z—
(5H)-furanone,
3-(3-Chloro-4-ﬂuorophenyl)-4—(4-(methylsulfonyl)phenyl)-

. 2-(5H)-furanone,

3-(4-Triﬂ_uoromethylphenyl)—4-(4-(mcthylsulfonyl)phenyl)-
2-(5SH)-furanone, : _
3-(3-Fluoro-4-methoxyphenyl)-4-(4-(mcthylsulfonyl)-
phenyl)-2-(SH)-furanone,
3-(3-Chloro-4—methoxyphenyl)-4-(4-(methylsulfonyl)-
phenyl)-2-(5H)-furanone,
3-(3-Bromo-4-methoxyphenyl)-4-(4—(methylsulfony1)-
phenyl)-2-(5H)-furanone,
3-(2—Fluoropheny1)—4—(4-(mcthylsulfonyl)phenyl)-Z-(SH)-
furanone,

3-(4-Methylthiophenyl)-4- (4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,
3-(3-Fluoropheny1)—4-(4-(methylsulfonyl)phenyl)-Z-(SH)—
furanone, ' ' '
3-(Z-Chloro-6-ﬂuorophenyl)-4-(4-(methylsulfonyl)phenyl)-
2-(5H)-furanone, ‘ o
3-(3-B.romo-4-methylphenyl)-4-(4—(methylsu1fonyl)'—
phenyl)-2-(5H)-furanone, : :
3-(4-Brom0—2-ﬂuor0phenyl)—4—(4-(mcthylsulfonyl)phenyl)—
2-(5H)-furanone, ‘ ‘
3-(3,4—Dibromophenyl)—4-(4-(methylsulfonyl)phényl)-2-
(5H)-furanone,
3-(4-Chloro-3-ﬂuorophenyl)-4-(4-(methy1sulfonyl)phenyl)—

3-(4-Bromo-3 —ﬂuorophenyl)-4—(4—(rr;ethylsulfonyl) phenyl)-
2-(5H)-furanone,
3-(4-B romo-2—chlorophenyl)—4-(4-(methylsulfonyl)-phenyl)-
2-(5H)-furanone,
I —
~ This Sheet Has Been Reraced

il



‘ 7,64 (2H,
30 [-err]H NMR (400 MHz, CD[ rr]COCD[err]) [err] 7.92 (2H, dd), 7,¢
dd), [7 3%) 7. 45((2H m, 7.22 (14 m, 6.68 (2H, bs), 5.37 (2H s). tsl;éﬁ
106 - EXAMPLE 53 s th lacement .
3- (3- Chl or 0- 4- met hoxyphenyT ) -4- (4 (ani nosul f onyl )pheﬁyf")l z‘?éf‘lﬁ’ furanone 5

"N, 3.69
Anal ysis cal cul at JANJerr]S C, 53.76; g. . '
Founé: C, 53. 321“‘"%]’&“’"“ MS. (DC, CH[erwdtb.t: Ioﬁl g,\t%“e{d for M,
379 10 ¢ Fbunw +1, 380 EXAVPLE 5

3- ( 3- Brono- 4- net hoxyphenyl ) - 4- (4 (am nosulf88yl)phenyl) 2-(5H) - 15
furanone |

(hh) 3-(2-Naphthyl)-4- (4-(mcthylsulfonyl)phenyl) 2—(5H)—

furanone,
@iy 3-(7- Qumolinyl)-4—(4—(meth'ylsulfonyl)phcnyl)—Z-(SH)—
. furanone,
3 Gy 3-@3, 4-Dichlorophenyl)-4-(4-(aminosulfonyl)phenyl)-2-

(2H)-furanone,

(kk) 3-(3,4-Difluorophenyl)-4- (4—(ammosulfonyl)phenyl) 2—(2H)-
furanone,

a 3- (3-Chloro—4-methoxyphcnyl)-4—(4-(aminosulfonyl)-
phenyl)-2-(2H)-furanone,

(mm) 3-(3-Bromo-4-methoxyphenyl)-4-(4-(aminosulfonyl)—
phenyl)-2-(2H)-furanone, and

(nn) 5,5-Dimethyl-3-(3- -fluorophenyl)-4-(4-methyl
sulfonylphenyl)-2-(5H)-furanone.

10

15 2. A compound selected from the group
consisting of : :
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Anal ysis calculated for Jerr]Herr]BrNJerr]S- C, T2i8.1a $he replacersentighent 30
Found: C, 48.26; H 3.40, N, 3.28 20 MS. (DCI e err].L; bméhggﬁg“for
M+, 423 Found fer—M-er+i+——424—25 30 -107 - MHAT IS CLAINED IS 1. A

conpound sel ect consisting of: (a)

3-(2,4-Difluoro Wmm“n hyl sul f onyl ) phenyl| Y2ate: 5} ‘—f} /9y
(5H) - f ur anone, uor ophenyl ) - 4- (4- (et hyl sul{f gnyl )phenyl ) =2-
(5H) -furanone, (c) 3-(2, 6 Di f1 uor ophenyl) - 4- (4- (et hyl sul f onyl ) phenyl ) - 2-

-110-
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H) -.f ur anone, 3- (2

ES (d) Di fl uor ophenyl)-4-(4-(met hyl sul fonyl ) phenyl bbi - 2-
5H) - f uranone,- (e 3-(3,5-Difl h |)-4-(4- t.h épmdemﬁié 2-
(5|I:I)D f uranone, Efg ( vorophenyl)-4-( (nﬁ‘ XA&R“

3-(4- Brom)phenyl) 4- (4 (et hyl sul fonyl ) phenyl )-2-(5H)- 15
f

f

(

f

uranone, (Q) hoxyﬁﬁéﬁyl ) - 4-(4- (et hyl sul pag )"}IJ% i)lg{ 2- (5H) -
uranone, (h) Phe ( met hyl sul fonyl ) phenyl ) - furanone,
i) 3-(2- Chl“““‘ MM‘l yet hyl sul fonyl ) phenyl ) -2-(5H)- 20
uranone, (j) *fl uor ophenyl ) - 4- (4- (net hyl sul f onyl ) phenyl ) -

2- (5H) - furanone,”

3-(2-Brono- 4- Chl orophenyl) 4- (4- (et hyl sulfo'hlyllﬁ'phenyl)- 2- (5H) - f ur anone,

25 (1) 3-(4-Chl oro-2-fl uorophenyl ) -4-(4-(net hyl sul fonyl ) phenyl ) -
2- (5H) - f ur anone,

3. A compound selected from the group consisting of:

SOzMe O SOzNHa

S
R

o :01 -0, O Cl

10 -
| | ‘ soutte \ 'sogNHz \ O SO,Me
\

15 : | ’O : 7?:
20
25
30
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(m .3-(3-Brono-4-fluorophenyl ) - 4 (4- (rrethylsulfoT){‘I) phenyl )

2- (5H) - furanone, (n) is is the replacement sheet
3-

f

( 3- Chl or ophenyl ) - 4- net hyl suI fonyl ) phenyl)-2-(5H)- 3 y’f
uranone, (0) 3-(2- ChI or o-4-fluorop enyl ) - 4- (4- (dgeé,hyl ) phenyl ) -
2- (5H) f ur anone, (p)‘ l |
3-(2,4-Dichl oropheny Im,”mu, wd fonyl ) phenyl)-2- (5H)-furanone,
108 - (9) 3-(3,4-Di %chl‘or 8pheny 4 (4- (et hyl sul fonyl ) phenyl ) - 2-

(5H) - furanone, (r)
3-(2, 6-Di chl orophenyl ) - 4- (4- (et hyl sul f onyl ) phaayl ) -2- (5H)-furanone, 5
(s) 3-(3-Chl oro-4-fl uorophenyl)-4-(4-(met hyl sul fonyl ) phenyl) -

2- (5H) - f ur anone,
SOzNHz SOZNHz
Me O Me

SOzMe
' Me

10

15

20

25

30
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(t) 3-(4-Trifluoronethyl phenyl)-4-(4-(methyl sul fonyl ) phenyl) -

2- (5H) - furanone, 10 (w) 3-(3-Brono-4-nethoxyphenyl).-4-(4- t hyl sul fonyl ) -
phenyl ) 2. (5H) fur anone, 15 ( ) Jﬂ)ns 1S Qhe genﬁaceyme L{ Shﬂﬂy
3- (4- Met hyl t hi ophenyl) - 4- (4- (et hyl sul f onyl) phenyl) - 2- (SE!g],f Yr/anone, (z2)

3- (3- Fl uor ophenyl) " ' onyl ) phenyl ) - 2p&fts) -/ 71-'
furanone, (aa) jmllmml[m Hlnr rophenyl ) - 4- (4- %met hyl{suf fonyl ) phenyl) -
2- (5H) -furanone, (bB) ¢ 3t (3 Brsonu- 4- net hyl phenyl) - 4- (4- (et hyl sul f onyl ) -

phenyl)-2-(5H)-furanone, 25 | (cc)
3-(4-Brono-2-fl uorophenyl ) -4-(4-(met hyl sul f enygB} phenyl)- 2-(5H)-furanone,
(dd) 3-(3, 4-D bronophenyl ) -4-(4-(net hyl sul fonyl ) phenyl)-2- (5H)-furanone,

SO,NH,

10

15

20

25

30
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(ee) . 3-(4-Chl oro-3-fluorophenyl)-4-(4-(met hyl sul fonyl)phenyl)- 30
2- (5H) - furanone, (ff) This is the replacement sheet
3-(4- Bronp- 3-f | uorophenyl ) - 4- (4- (et hyl sul fonyl ) phenyl')- 2-(5H)-furanone,
(99) 3-(4-Brono-2-chl orophenyl)-4-(4-(methyl sul fonyl) - pt} j(z‘ ?/

Date:

2- (5H) - f ur anone, 109 AR m il 3:(3 7
, 4- Di chl or ophenyl )-4-(4”!mmmslllumﬂuhenyl )-2- (2H)-furanone, (kk)

(3, 4-Di fl uor ophenyl ) - 4~ (4% (dmi fosdl f ényl ) phenyl ) -2- (2H) - furanone, (11)
(3-Chl or o- 4- et hoxyphenyl ) - 4- (4- (am nosul fonyl ) - phenyl)-2-(2H)-furanone,
mm) 3- (3- Brono- 4- net hoxyphenyl ) - 4- (4- (am r_ui)ﬂl_l fonyl) -
henyl ) - 2- (2H) - f uranone, and

3
3
(
P

. SOzMe
Me

SO,NH,

SO,NH,
| Me
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(nn) 5, 5- Di met hyl - 3-13-ttorephenyl)=4- (4-nethyl |

NCHRPRRGeRRheShas!
sul T onyl phenyl)anfgmmmmﬁuﬂliﬁ" ESTS I PE A A e
t roup consi u‘ . :
]]::’.gmthg grOUp consis L !l s % - Date: 7?)9/ T?

~115-

4. A compound accordin_g to Claim I which is
3-(3,4—Diﬂuorophenyl)—4-(4:(methylsulfqnyl)phenyl)-2-
(5H)-furanone.

5. ° A compound according to Claim 1 which is
3-phenyl-4-(4—(mcthylsulfonyl)p‘hcnyl)-2-(5H)-furanoum

10 6. A pharmaceutical composition for treating an

inflammatory disease susceptable to treatment with an non-steroidal anti-
inflammatory agent comprising: a non-toxic therapeutically
effective amount of a compound according to Claim l, 2, 3,

4 or 5 ané a pharmaceutically acceptable carrier.
15 ’

7. A pharmaceutical composition for treating
cyclooxygenase mediated diseases advantageously treated by an active
agent that selectively inhibits COX-2 in preference to COX.-1
comprising: a non-toxic therapeutically effective amount

20 of a compound according toClaim 1, 2, 3, 4 or § and

a pharmaceutically acceptable carrier.

effective amount of a compound according to Claim 1
25 and a pharmaceutically acceptable carrier in the
30 9. A use of a non-toxic therapeutically

by an active agent that selectively inhibits COX-2 in
preference td COX-1 in a subject in need thereof.

This Sheet Has Been Reﬂlaced
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; - -115- d according
-112- [err -113- [err] -114- [err] 115- 4. A conpoun
to d ai[ m 1] which is 3-(3,4-Di f rophenyl) - 4- (4- (et byl siuhf@nypiaedraant $hept

L L — o, #5[17

S
e - -116-

lo . A compound as defined in claim 1, 2, 3, 4
or 5
5 for use in the treatment of cyclooxygenase mediated
disgases advantageously treated by an active agent that
selectively inhibits COX-2 in preference to COX-1.

11 . A compound as defined in claim 1, 2, 3, 4
or 5 .
10 for use in treating an ihflammatofy disease susceptible
- to treatment with a non-steroidal anti-inflammatory
agent.

_ 12 . Use of a.compound of claim 1, 2, 3, 4
or 5 in
.15 the manufacture of a medicament for the treatment of an
inflammatory disease susceptible to treatment with a
non-steroidal anti-inflammatory agent.

13. Use of a compound of claim 1, 2, 3, 4
or 5 in
20 the manufacture of a medicament for the treatment of
cyclooxygenase mediafed diseases advantageously treated
by an active agent that selectively inhibit; cdx—z in
' preference to COX-1. :

14. A non-steroidal anti-inflammatory
25 pharmaceutical composition comprising an acceptable
non-toxic, anti-inflammatory amount of a compound of
claim 1, 2, 3, 4 or 5
in association with a
pharmaceutically acceptable carrier.

30 15, A selective COX~2 inhibitor pharmaceutical
composition comprising an acceptable, non-toxic,




(5H) furanone. 5 5. A conmpound according to Claim1l which IS
3- phenyl 4- (4- (et hyl sul f onyl ) phenyl) - 2- (5H) - f uranone- 6. A pharnaceuti cal

conposition for eating an inflammatory di sease susce‘%’t'sa!ﬁ the; rgplacement sheet
wi th an non- stem\lm‘nl‘\agmt ory agent conprising: a Ron tOXI C
t herapeutically a conpound accor dlD‘%eI ollplzaz 2, 3,

e anou
4 or 5 and a ﬂy ccept abl e carrik¥’- 15 rmaceutl cal
conposition for treatl genase nmedi at ed di seases advant ageously
treated by an active agent Fh selectively inhibits COX-2 in preference to
COX- | conprising: a non-toxic therapeutically effective anobunt 20 of a
conpound accor di ngt oC &hardpeuticlii har maceutical ly
acceptable carrier. 8.3, A L§se4ofo aﬂnéoﬂfe'?gi‘l'eg at"ﬁ('—'?f’gp‘é{ut"i C8MPyurd fofc el aem
anount of a conpound accor di ng to ' Claim 1

in association with a

pharmaceutj
5 acceptable carrler tcally

\\\ “




.25 and a pharmaceutically acceptable carrier in the manufacture of a

medi cament for the treatnment of an inflammtory di sease susceptible to
tteatnent with a non-steroidal anti-inflanmatory agenThisris éhe tdyjlacament stesl
t hereof. 30 9. A use of a non-toxic therapeutically effective
amount of a conpound according to Caim1 in the manuf act‘ugga géqy

nmedi canent for the treatnent of cycl ooxygenase nedi at Pale; se

advant ageously treated by an. active agent that selectively inhibits COX-2

in preference to COX-1 in a subject in need thereof. -116- 10 . A
conpound as defined in claiml1, 2, 3, 4 or 55 for use in the treatnent of
cycl ooxygenase nedi at ed -118-

PHENYL HETEROCYCLES AS COX-2 INHIBITORS

ABSTRACT OF THE INVENTION

S The invention encompasses the novel compound of Formula
Y useful in the treatment of cyclooxygenase-2 mediated diseases.
Ri
a0
c
.R2 z
. {
ax=Y
15 .

The invention also encompasses certain pharmaceutical
compositions for treatment of cyclooxygenase-2 mediated diseases
comprising compounds of Formula L.

20
25
30
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di seases advant ageously treat ed by an acti. VTMﬁMﬂ“l‘Iﬂ“ﬂ[ﬁuﬁ?t i ve| yTes=2
inhibits COX-2 in preference to COX-1. 11. o ined in claim
L 2, 3, 4 or 5 ating an. infl t of y. i Sease susceptlble
to treatnent wi REBLA‘ N@‘@‘rs} ET

anti-infl ammat; Orry -agent: 12 Use of ay
conpound of claijm{l, 2, 3, 4 or ;

in 15 the manuflagt 46 AJG P%ed c nent for the tréi'ﬂt'me
di sease susceptilblle to treatnenf Wth a non-steroi da
agent. 13. Use df compound of cllaim -1, ﬁl 3, 4 £ e R A s
in 20 the manuflacture of a_pedicanment f orlUihe’ tir trrent of~ v @oxygené:sé-
nedi at ed di seases advant ageously treated by an actlve agent t hat
selectively inhibits COX-2 in preference to COX—l AR X

WHAT IS CLAIMED IS:
1. '_ A compound selected from the group consisting of:
(@) 3-(2,4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
> (5H)-furanone,

() 3-(3,4-Difluorophenyl)-4-(4- (methylsulfonyl)phenyl)-Z—
(5H)-furanone,
(¢©) 3-(2,6-Difluorophenyl)-4- (4-(methylsulfonyl)phenyl) -2-
(5H)-furanone, _
10 (d) 3-(2,5-Diﬂhorophényl)-_tl-(4-(methy1sulfonyl)phenyl)-?,-
* (5H)-furanone, '
(e)  3-(3,5-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,

(f)  3-(4-Bromophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(SH)-
15

furanone,
(g) 3-(4- Methoxyphcnyl) -4-(4- (methylsu1fony1)phenyl) 2—(5H)
furanone,
(h)  3-(Phenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)-furanone,
(i)  3-(2-Chlorophenyl)-4-(4- (mcthylsulfonyl)phenyl)—Z—(SH)
20

furanone,
G 3- (2-Bromo 4-fluorophenyl)- 4-(4-(methylsulfonyl)phenyl)-
2-(5H)-furanone,
(k) 3-(2-Bromo-4- Chlorophenyl)-4—(4—(mcthylsulfonyl)phenyl)—
2-(5H)-furanone,
25 (1)  3-(4-Chloro-2- ﬂuorophenyl)—4-(4 (methylsulfonyl)phenyl)-
2-(5H)-furanone,
(m) 3-(3-Bromo-4- ﬂuorophenyl) -4-(4-(methylsulfonyl)phenyl)-
2-(5H)-furanone,
(n). 3-(3- Chlorophenyl)—4-(4-(methylsulfonyl)phenyl)—Z-(S_H)—
" furanone,
(0) 3-(2-Chloro-4- ﬂuorophcnyl) -4-(4-(methylsulfonyl)phenyl)-
2-(5H)-furanone, -
(p) 3-(2,4-Dichlorophenyl)-4-(4- (mcthylsulfonyr)phenyl) -2-
- (5H)-furanone,

30




14. A non-steroidal

conpti sing an acceptabl e non- tOXIC

anti -i nfl ammat ory 25 pharmaceutical conposition

of claim1l1, 2, 3,
carrier. 30
conposi tion conpri

ef fecti.ve anount of

a pharmaceutically
of formula XXXIII

anti-inflammatory anmount of a conpound

m@g\&ﬁﬁ Al on with a pharmaceutical-ly acceptable
jye COX-2 inhibitor pharnaceuti cal

Ilng an acce tatle, non-t oxi c, TI7 therapeutically
4 6 cllarm1, 2, 3, 4 or mlu with
cept abl e carri gr. 5 16. A proces HI“ME‘“E“ ound

- 108 -

@

L
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(s)
®

(w)

®)
@
(ea)
(bb)

(cc)

(dd)-

(ee).
* 2-(5H)-furanone, -

(ff)

- (gg)

3-(3,4-Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,
3-(2,6-Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,

3-(3-Chloro-4-fluorophenyl)-4-(4- (methylsulfonyl)phenyl)—
2-(5H)-furanone,

3- -(4-Trifluoromethylphenyl)-4-(4-(methylsulfonyl)phenyl)-
2-(SH)-furanone,

3-(3-Bromo-4-methoxyphenyl)-4-(4-(methylsulfonyl)-
phenyl)-2-(5H)-furanone,

3- -(4-Methylthiophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,
3-(3- FIuorophenyl)-4—(4-(mcthylsulfonyl)phenyl)-Z (SH)
furanone,

3-(2-Chloro-6-fluorophenyl)-4-(4- (methylsulfonyl)phenyl)
2-(5H)-furanone,

3-(3-Bromo-4-methylphenyl)- 4-(4-(methylsulfonyl)-
phenyl)-2-(5H)-furanone,
3-(4-Bromo- -2-fluorophenyl)-4-(4- (mcthylsulfonyl)phenyl)
2-(5H)-furanone,
3-(3,4-Dibromophenyl)-4-(4- (methylsulfonyl)phenyl) 2-
(5H)-furanone,
3-(4-Chloro-3- ﬂuorophenyl)—4-(4 -(methylsulfonyl)phenyl)-

3-(4-Bromo-3- ﬂuorophenyl)-4 (4-(methylsulfonyl)phenyl)-
2-(5H)-furanone,’
3-(4-Bromo-2-chlorophenyl)-4-(4-(methylsulfonyl)-phenyl)-
2-(5H)-furanone,

-~



[err] Rerr] is S(O)[err]CH[err], Rlerr] is phenyl or 3, 4 difluorophenyl;

treating in a non-aqueous polar solvent a conpound 15 for fornmula A
Ferr] in the presence of a strong base; 20 to yield a conmpound of
formula XXXI'I'I [err] 17. A  process according to claim 16

conprising: (a) reacting in a non-aqueous pol ar solvent -a—eoefrpound of

formula XXXI'1 30 118 _
REPLACEMENT SHEET| | o 0NN N \\l\l 1l
16 AUG 1999
5 (i) 3-(3.4-Dichlorophenyl)-4-(4- (ammosulfonyl)phenyl) -2-

(2H)-furanone,
(k) 3-(34- Dlﬂuorophcnyl)—4—(4—(aminosulfonyl)phenyl)-2-(2H)-
furanone,
()  3-(3-Chloro-4-methoxyphenyl)-4-(4-(aminosulfonyl)-
10 phenyl)-2-(2H)-furanone,
(mm) 3-(3-Bromo-4—mcﬂ1oxyphenyl)—4-(4—(aminosulfonyl)—
phenyl)-2-(2H)-furanone, and

{nn) 5,5-Dimethyl-3-(3-fluorophenyl)-4-(4-methyl
sulfonylphenyl)-2-(5H)-furanone.

15 2. A compound selected from the group
consisting of :



[err] With a conpound of forrmula [err] in the presence of a base.to produce
a conpounhd of 1Q formula Aferr] (b) treating in a non-aqueous polar
sol vent a conpound of fornmula A with strong base to yield a conmpound of
formula XXXI'1l. [err] 18. A  process accordi ng to Claim 17
conprising: 25 M-@a,L.)—-r_eaz;u-qg In an organic solvent & ound of
formula XXXI'1' [er }&E@%ﬁﬁ’gﬁm}“t?fsi {1 bromni ne reagent

conpound of fornmuf ag XXX ) tQ //III’/J?I/””////I/I///II/
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119 [efr] (a2) reacting in a non-aqueous pol ar solvent a conpound of
formula XXXIl| with a conpound of formula [err] in the presence of a base to
produce a conpound Qf—forii-a-A-ferrl]l.(a3) treating in a non-aqueous pol ar

sol vent a conpound cﬁﬁ?ﬁﬁmm‘%ﬁﬁﬁ’fstrong base to yield a conpound of
formula 20 XXX 1§ [ferri~285—1 }19. A process according to claim1I18

wherein Rierr] s sqi actg depsphe ofoup consisting of | I
_ _ _ % ¢ L M § %

=111~

3. A compound selected from the group consisting of:

. SOame
9

10

15

20

25




(a) S(Of[err]CHerr], (b) S(O)[err]NH[err] (c) S(ONHCH err], and 30
(d) S(O NHNH err]—Rl-errl]is nono or di - substituted phenyl

wher ei n the

(1) hydrogen,
chl oro and brono, {3 QBtME{ggganc ( 4) methyl. 10

substﬁwgﬁ?ﬁ?@@ %{@E@( ted fromthe group consisting of 5

(2){ hato—setectediftomthe group consisting of f| uoro,

R AR

-1l12-

SOzMe

SO,NH,
wo,

10

15




20. A compound of forrmula A [err] Rlerr] is selected fromthe group
consisting of (a) S(Of[err]CHerr], (b)) S(Of[err]NHerr], 20

S(0 NHEE S(O (NH) CH , '
oy (D OGN @%&’@Ef. o Lo el eE?EB]frW. g

of 25 nono- -substituted phenyl, and whep \
substituents are s Iefrbé&ﬂﬁf'}%?n t he}j group consi sting of g‘
hal o, 30 (3) Jerit]lal koxy, 1(14:5‘) Clerr] k)FIthl o, (5) CN,

SO,NH,

15




(9)
and 5

N[err]’

Lerr] alkyl (8)

. ( \ C

CF[erH

121 (6)

dent|y
h indepen

are eac

Rerr],

W“-’

EVENT'S

rr REPL%

1) (Ree

-C (Rlerr

hyl,
or et
t
b) me re a
en, ( they
hydr og whi ch
a) to
IOLI ) tLe( Car bon
tp—eons
t he EA 18%6
om
cel oot e(rj]f;nd R[ er ] poﬁ%r qg
er
or R

//71//1///////111////1//////1/

10

15
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4. A compound according to Claim 1 which is
3-3,4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone.

5. A compound according to Claim 1 which is
3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(5H)-furanone ..

6. A pharmaceutical composition for treating an
inflammatory disease susceptable to treatment with an non-steroidal anti-
inflammatory agent comprising: a non-toxic therapeutically

effective amount of a compound according to Claim 1, 2, 3,
4 or 5 and a pharmaceutica}ly acceptable carrier.

7. A pharmaceutical composition for treating
cyclooxygenase mediated diseases advantageously treated by an active
agerit that selectively inhibits COX-2 in preference to COX-1
comprising: a non-toxic therapeutically effective amount
of a compound.according toClaim 1, 2, 3; 4 0or 5 and
a pharmaceutically acceptable carrier.

8. A use of a non-toxic therapeutically
effective amount of a compound according to Claim 1
and a pharmaceutically acceptable carrier in the
manufacture of a medicament for the treatment of an
inflammatory disease susceptible to treatment with a
non-steroidal anti-inflammatory agent in a subject in
need thereof. '

9. A use of a non-toxic therapeutically
effective amount of a compound according to Claim 1
in the manufacture of a medicament for the treatment of
cyclooxygenase mediated diseases advantageously treated
by an active agent that selectively inhibits COX-2 in
preference td COX-1 in a subject in need thereof.
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10.. A compound as defined in claim 1, 2, 3, 4
or 5
for use in the treatment of cyclooxygenase mediated
disegges advantageously treated by an active agent that
selectively inhibits COX-2 in preference to COX-1.

11 . A compound as defined in claim 1, 2, 3, 4
or 5 )
for use in treating an inflammatory disease susceptible

- to treatment with a non-steroidal anti-inflammatory

agent.

12 . Use of a‘compound of claim 1, 2, 3, 4
or 5 : in
the manufacture of a medicament for the treatment of an
inflammatory disease susceptiblé to treatment with a
non-steroidal anti-inflammatory agent.

13. Use of a compound of claim 1, 2, 3, 4

or S . . i . in
the manufacture of- a medicament for -the tfea}ment of
cyclooxygenase mediated diseases advantageously treated

by an active agent that selectively inhibits COX-2 in

' preference to COX-1l.

14. A non-steroidal anti-inflammatory
pharmaceutical composition comprising an acceptable
non-toxic, anti-inflammatory amount of a compound of
claim 1, 2, 3, 4 or 5 '

 in association with a
pharmaceutically acceptable carrier.

S

15. A selective COX-2 inhibitor pharmaceutical
composition comprising an acceptable, non-toxic,
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therapeutically effective amount of a compound of
claim 1, 2, 3, 4 or 5 in association with a

pharmaceutically acceptable carrier.

16. A process of making a compound of formula

XXXIII

R is S(0).CHs,
R? is phenyl or 3, 4 difluorophenyl;
treating in a non-aqueous polar solvent a compound

R‘l
for formula A

o e
I

A
in the presence of a strong base;
to yield a compound of formula XXXIII Rt
. R
- o

Q

TR

17. A process according to claim 16

comprising:
(a) reacting in a non-aqueous polar solvent a

compound of. formula XXXII
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in the presence of a base to produce a compound of

formula A Al

Q

A

treating in a non-aqueous polar solvent a

compound of formula A with strong base to yield a

(b)

compound of formula XXXIII. /Y.
R&/
) XX
o)
o)
i8. A process according to Claim 17
comprising:

(al) reacting in an organic solvent a compound
of formula XXXII' Rt

ol

with a bromine reagent to vyield a compound of
formula XXXII
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B
o

XXXt

(a2) reacting in a non-agueous polar solvent a
compound of formula XXXII '
with a compound of formula
R2NCOH
in the presence of a base to produce a compound of

formula A - R

Y
A
(a3) treating in a non-aqueous polar solvent a
compound of formula A

with strong base to yield a compound of formula
XXXIII R -1

RA 2™
Q XXX

i

%) .
19. A process according to claim 18 wherein

R' is selected from the group consisting of
(a) s(0)2CHs,

(b) S(0)2NH;;

_( c) S{O)NHCH;, ahd

(d) S(O)NHNHz;

R? is
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mono or di-substituted phenyl  wherein the
substituents are selected from the group consisting
of

(1) hydrogen,

(2) halo, selected from the group consisting

of fluoro, chloro and bromo,
(3) methoxy, and .
(4) wethyl.

20. A compound of formula A

o '\g/\“’
wherein A
R' is selected from the group consisting of
(a) 8(0).CHs,
(b) S(0).NH,, .
(c¢) S8(0).NHC (0)CF,,
(d) s(0) (NH)CHs,
(e) 8(0) (NH)NH,, and
(£) s(0) (NH)NHC (O)CF;.

R*> is selected from the group consisting of
mono- or di-substituted phenyl, and whgrein the
substituents are selected from the group consisting
of

(1) hydrogen,

_(é) halo,
(3) C ;.4 alkoxy,
(4) C ;4 alkylthio,
(5) CN, '



I

SRR [T

(6) CF;,
(7) C 1.4 alkyl,
(8) N3, and
5 (9) -C(R®) (R®) -OH;
R® and R®, are each independently selected
from the group consisting of
(a) hydrogen,
(b) methyl or ethyl,
10 or R° and R® together with the carbon to
which they are attached form a saturated carbon

ring of 4, 5 or 6 atoms.
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- PHENYL HETEROCYCLES AS COX-2 INHIBITORS

ABSTRACT OF THE INVENT{ON

5 The invention encompasses the novel compound of Formula
I useful in the treatment of cyclooxygenase-2 mediated diseases.

10

15 .
The invention also encompasses certain pharmacentical
compositions for treatment of cyclooxygenase-2 mediated diseases
comprising compounds of Formula L
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