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PHENYIE HETEROCYCLES AS CYCLOOXYGENASE-2 INHIBITORS

BACKGBOUND OF THE INVENTION

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

Non-steroidal, antiinflammatory drugs exert most of their
antiinflammatory, analgesic and antipyretic activity 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 corresponding to cyclooxygenase-1 or the constitutive
enzyme, as originally identified 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 distinct 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 readily inducible by a number of agents including
mitogens, endotoxin, hormones, cytokines and growth factors. As
prostaglandins have both physiological 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 physiological functions such as the maintenance of
gastrointestinal integrity and renal blood flow. In contrast, we have
concluded that the inducible form, cyclooxygenase-2, is mainly responsible
for the pathological effects of prostaglandins where rapid induction of the
enzyme would occur in response to such agents as inflammatory agents,
hormones, growth factors, and cytokines. Thus, a selective inhibitor of
cyclooxygenase-2 will have similar antiinflammatory, antipyretic and
analgesic properties to a conventional non-steroidal antiinflammatory drug,
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enzyne is dilsvienpotentialnantiecancer effgaisbitewill havera iminished ability to
induce some of the mechanism-based side effects. In particular, such a
compound should have a reduced potential for gastrointestinal toxicity, a
reduced potential for renal side effects, a reduced effect on bleeding times

> and possibly a lessened ability to induce asthma attacks in aspirin-sensitive
asthmatic subjects.
SUMMARY OF THE INVENTION

The invention encompasses novel compounds of Formula 1

10 seful in the treatment of cyclooxygenase-2 mediated diseases.
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compositions and methods for treatment of cyclooxygenase-2 mediated
diseases comprising the use of compounds of Formula I.
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or pharmaceutically acceptable salts thereof wherein:
X-Y-Z~is selected from the group consisting of:
15 (a) -CH2CHCH>-,
(b) -C(0)CH2CH2-,
(c) -CH2CH2C(0)-,
(d) -CR3(R>")-0-C(0)-,
(e) -C(0)-O-CR3(R5")-,
20 (f) -CH2-NR3-CH3-,
(g) -CR3(R5")-NR3-C(0)-,
(h) -CR4=CR%4'-S-,
(i) -S-CR4=CR¥4-,
(j) -S-N=CH-,
(k) -CH=N-S-,
() -N=CR4-0-,
(m) -O-CR4=N-
r (n) -N=CR4-NH-;
- (0) -N=CR4-S-, and
. 30 | (p) -S-CR4=N-;
() -C(O)-NR3-CR3R>)-;
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(r) -R3N-CH=CH- provided Rlis not -S(0)2Me
(s) -CH=CH-NR3-

provided R1is not -S(0)2Me

when side b is a double bond, and sides a an c are single bonds; and
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X-Y-Z~is selected from the group consisting of:

(a) =CH-O-CH=, and
(b) =CH-NR3-CH=,
(c) =N-S-CH=,

(d) =CH-S-N=,

(e) =N-O-CH=,

() =CH-O-N=,

(g) =N-S-N=,

(h) =N-O-N=,

when sides a and ¢ are double bonds and side b is a single bond;
R1 is selected from the group consisting of

S(0)2CH3,

S(O)2NH?2,
S(O)2NHC(O)CF3,
S(O)YINH)CH3,
S(O)(NH)NH?2,
S(O)YINH)NHC(O)CF3,
P(O)(CH3)OH, and
P(O)(CH3)NH2,

R2 is selected from the group consisting of

C1-6alkyl,

C3, C4, Cs, Cg, and C7, cycloalkyl,
mono-, di- or tri-substituted phenyl or naphthyl wherein the
substituent is selected from the group consisting of
(1) hydrogen,

(2) halo,

(3) Ci-ealkoxy,
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and in addition would inhibit hornone-induced uterine contractions and have
potential anti-cancer effects, but will have a dimnished ability to induce
sone of thgydeghgxei Sm based side effects. In particular, such e R
shoul d have a reduced potential for gastrointestinal toxicity, a reduced
potential for renal side effects, a reduced effect on bleeding tines and
possibly a |l essened ability to induce asthma attacks in aspirin-sensitive
asthmatic subjects. SUMVARY- OF THE | NVENYI ON The invention
enconpasses novel compounds of Fornula 1 usé&ful in the treatnent of
cycLOoxygenase-Z medi at ed di seases.

. (4) Cl-6alkylthio,
. (5) CN, .

(6) CF3,
(7) Ci-6alkyl,
(8) N3,

3 (9) -CO2H,

(10) -CO2-Cj-4alkyl,
(11) -CR3)RE)-OH,
(12) -CR3)R6)-0-Cj-4alkyl, and
(13) -C1-alkyl-CO2-R3;
10 (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,
(2) halo, including fluoro, chloro, bromo and iodo,
. 20 (3) Ci-6akyl,
: (4) Cji-ealkoxy,
(5) Ci-eakkylthio,

15

(6) CN,
(7) ~ CFs,
25 (8) N3,

) -CR3)R6)-OH, and
(10) -C(R5)(R6)-0O-Ci-galkyl;

e (e) benzoheteroary] which includes the benzo fused analogs of (d);
_ R3 is selected from the group consisting of
. 30 - (a) hydrogen,
() CF3,
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(c) CN, :
(d) Ci-ealkyl,
(e) hydroxyCj-6alkyl,
() -C(0)-Ci-6akyl,
(g) optionally substituted
> (1) -C1-5 akkyl-Q,
(2) -Cj-3alkyl-O-C1-3alkyl-Q,
(3) -Cj1-3alkyl-S-Cj-3alkyl-Q,
@) -Ci1-5 alkyl-0-Q, or
(5) -C1-5 alkyl-S-Q,
10 wherein the substituent resides on the alkyl and the substituent
is Cj.3alkyl;
) -Q
R4 and R4’ are each independently selected from the group consisting of
(a) hydrogen,
13 (b) CF3,
(c) CN,
(d) Ci-6akyl,
) . -Q
O -0-Q
20 (g) -S-Q and
(h)  optionally substituted
(1) -C1-5 alkyl-Q,
(2) -0-C1-5 alkyl-Q,
(3) -S-Cj-5 alkyl-Q,
25 (4) -C1-3alkyl-O-Cj.-3alkyl-Q,
(5) -C1-3alkyl-S-Cj1 -3alkyl-Q,
(6) -C1-5 alkyl-0-Q,
(7) -C1-5 alkyl-S-Q,
20 wherein the substituent resides on the alkyl and the substituent
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enconpasses the novel compound of Formula I useful in the treatment of
cycl ooxyggipssigedoedi at ed di seases [err] PCT/CA94/00318
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RS, R5', R6, R7 and R8 are each independently selected from the group
. consisting of
' (@) hydrogen,
(b) Ci-ealkyl,
or RS 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; '

Q is COsH, CO2-Cj.4alkyl, tetrazolyl-5-yl, CR7)(R8)(OH), or
C(R7)(R8)(O-Cj-4alkyl);

10 :
provided that when X-Y-Z is -S-CR4= CR#', then R4 and R#' are other
than CF3. _

_ In one aspect, within this embodiment are the compounds of

formula I

15

20

or pharmacetically acceptable salts thereof wherein:

X-Y-Z- is selected from the group consisting of -C(O)-O-CRS(RS')- when
25 side b is a double bond, and sides a and c are single bonds; and

R1 is selected from the group consisting of

(@) S(0)2CH3,

. (b) S(O)2NH2,
R2 is selected from the group consisting of
. 30 (@) Ci-ealkyl,

(b) C3,C4,Cs5,Ce, and C7, cycloalkyl,
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or pharmaceutically acceptable salts thereof wherein:
fromthe group consisting of:

-C(OCHerr]CHerr]-,
WO 95/00501

(b)

©)
(d)
(e)

X-Y-Z-is sel ected

(a) -CHerr]CHerr]CHerr]-,

PCT/CA94/00318

heteroaryl
benzoheteroaryl
mono- or di-substituted phenyl wherein the substituent is

selected from thé group consisting of

1)
> (2)
3
4)
(5)
(6)
@)
(8)
)
(10)
a1
(12)
(13)

10

15

hydrogen,

halo,
Ci-6alkoxy,
C1-6alkylthio,
CN,

CF3,

C1-6alkyl,

N3,

-CO2H,
-C0O2-Cj -4alkyl,
-C(RS)(R6)-0H,
-C(RS)(R6)-0-C1-4alkyl, and

-Cj-6alkyl-CO2-R5;

R5, RS and R6 are each independently selected from the group consisting

of

(a)
(b)

20

hydrogen,
Ci1-6alkyl,

or RS and R6 together with the carbon to which they are attached
form a saturated monocyclic carbon ring of 3,4, 5,6 or 7
atoms.

25

One genus within the embodiment described above is the

compound of formula I wherein

X-Y—Z~is selected from the group consisting of:
(2) -CH2CH2CH-,
(b) -C(O)CH2CH2-,

30

(c) -CH2CH2C(0)-,

(d) -CR3(R5Y)-0-C(0)-,
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(c). -CHerr]CHerr]C(O-, (d) -CRlerr](Rerr])-0C(o)-
(e) -C(O-OCRerr](Rerr])- () -CI(%L;arr]CR[R[e]rr] CH[err]
- -N -CRlerr] =
(1) -N:CR[err] o, (”')'OCR4:N- (n) -NECR err]-NH;
(o) -N:CR[err]-S-, and (p) -S-CRerr]=N;
-9.

(e) -C(0)-0O-CRARY)-,

(f) -CH2-NR3-CH2-,

(2)"-CR3(R5)-NR3-C(0)-,

(h) -CR4=CR4’.S-, -

(i) -S-CR4=CR4,

(j) -8-N=CH-,

(k) -CH=N-S-,

() -N=CR4-0-,

(m) -O-CR4=N-

(n) -N-CR4-NH-,

(0) -N=CR4-S-, and

(p) -S-CR4=N-,

(g) -C(0)-NR3-CRI(RY)-;
() -NR3-CH=CH- provided R1 is other than -S(0)2Me,
(s) -CH=CH-NR3- provided R1 is other than -S(0)2Me.

Within this genus is the sub-genus of compounds of formula I
wherein

“R1 is selected from the group consisting of

(@) S(0)2CH3,

(o) S(O)2NH2,

(c) . S(O)2NHC(O)CF3,

(d) S(O)NHCH3,

(e) S(O)NHNH2, and

(f) S(O)NHNHC(O)CF3; .

R2 is selected from the group consisting of

(a) Ci-4alkyl,

(b) C3,C4,Cs, Cs, and C7, cycloalkyl,

(c) mono- or di-substituted phenyl wherein the substituent is
selected from the group consisting of
(1) hydrogen,
(2) fluoro, chloro, and bromo,
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(2) -C(O-NRerr]-CRerr] (Rerr])-;
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(3)
“)
)
(6)
)
®)
&)
(10)
(11)
(12)

PCT/CA94/00318
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C1-4alkoxy,

C1 -4alkylthio,

CN’

CF3,

Ci-4alkyl,

N3,

-CO2H,

-CO2-Cj-3alkyl,
-CR3)(R6)-OH, and
-C(RJ)(R6)-0-Cj-3alkyl,

(d) mono- or di-substituted heteroaryl selected from the group
consisting of

(1)
@
(3)
4
(5)
6)
7
€))
&)
(10)
(1)
(12)
(13)
(14)

furanyl,
diazinyl, triazinyl and tetrazinyl,
imidazolyl,
isooxazolyl,
isothiazolyl,
oxadiazolyl,
oxazolyl,
pyrazolyl,
pyrrolyl,
thiadiazolyl,
thiazolyl,
thienyl,
triazolyl, and
tetrazolyl,

wherein said substituents are selected from the group consisting of

his Sheet Has Been Replaced
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(a) hydrogen,

(b) fluoro, chloro, bromo,
(c) Ci-4alkoxy,

(d) Cj-4alkyithio,

(e) .CN,



(r) -Rerr] NNCH=CH provided Rerr]is not -S(Oferr]M (s)
CH:CH-NR[err] provided R err]is not -S(Of[err]Me when side b is a double
bond, .andwi 6960581 an ¢ are single bonds; and X-Y-Z-is sel ectret/¢Amuwnosise

group consi sting of: (a) =CH O CH=, and (b)
=CH NR[ err] - CH, (c) =N-S-CH, (d) =CH-S N,
(e) =N-O CH=, (f) =CH O N=, (g) =N-S-Ne,
-11 -
‘ 5) CF3,
. (6) Ci:4alkyl,
(7) N3,

8) -CR3)RY)-OH,
9 -CR5)RY)-0-C]-4alkyl.

Within this sub-genus is the class of compounds of formula I

wherein
R2 is selected from the group consisting of
(a) cyclohexyl, and
10 (b) mono- or di-substituted phenyl, and

wherein the substitutents are selected from the group
consisting of
(1) hydrogen,

(2) halo,
15 (3) Cji-4alkoxy,
(4) Cj-4alkylthio,
(5) CN,
(6) CF3,
(7) Ci-4alkyl,
20 (8) N3, and

(9) -C(RS)RO)-OH;
R3 is selected from the group consisting of
(a) hydrogen,

(b) CF3,
25 (c) Ci-3akkyl and hydroxyCj-3alkyl,
(d CN,
R4 and R4’ are each mdependently selected from the group consisting of
- (a) hydrogen,
(b) CF3,
. 30 (c) Ci-3akyl,
(d CN,
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(h) =N-O N=, when sides a and c are double bonds and side b is a single

bond; R err] is selected fromthe group consisting of (a)
S(O[err]CH err], (b) S(Of[err]NHerr], (c)

S(O) [ er WOBKHOSILCF[err] , (d) S(O(NHCHerr], PCT/CASTYIRIH)
NH err], (f) S(OQ(NH)NHC(O CF[err], (g0 P(O(CHerr])O, and
(h) -P(O(CH err])NH err] R2 is selected fromthe group consisting of -
(a) derr]alkyl, (b) derr], derr], (err], derr], and (err],
cycl oal kyl, 12

(e) chloro and fluoro; and
R5, RS, RS, are each independently selected from the group consisting of
(a) hydrogen,
" (b) .. methyl or ethyl,
or RS and RO together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms,

Within this class is the sub-class of compounds of formula I wherein
X~-Y—Z-is selected from the group consisting of:
| (a) -CH2-0-C(0)-,
10 (b) -C(0)-0-CH2-, and
(c) -CH2-NR3-C(0)-;
R1 is selected from the group consisting of
(@) S(O)2CH3,
(b) S(O)2NH2,
15 (c) S(O)NHCH3, and
(d) S(O)NHNH2;
R2 is selected from the group consisting of
~mono or di-substituted phenyl wherein the substitutents are
selected from the group consisting of
20 . (1) hydrogen,
(2) halo, selected from the group consisting of fluoro,
chloro and bromo,
(3) Ci-3alkoxy,
(4) Cj.3alkylthio,
25 (5) CN,and
(6) Ci-3alkyl;
R3 is selected from the group consisting of
(a) hydrogen,
(b) CFs,
30 () Ci-3alkyl and hydroxyCj]-3alkyl.
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(c) nono-,

hydr ogen, WO 95/00501

5
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15
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di - or

R2is

R2is

tri-substituted phenyl or naphthyl wherein the
substltuent Is selected fromthe group consisting of

(2) halo, (3) Cerr]al kox’;FT/CAg‘%MlS

-13 -

Within this sub-class is the group of compounds of formula I
wherein

X~Y-Z~is selected from the group consisting of:

(a) -CH2-0-C(O)-, and

(b) -C(0)-0O-CH2-, and

R1 is selected from the group consisting of

(@) S(0)2CH3,

(b) S(O)2NH2,

(¢) S(O)NHCH3, and

(d) S(O)NHNH2;

mono or di-substituted phenyl wherein the substitutents are
selected from the group consisting of

1)
(2)

(3)
“4)

hydrogen,

halo, selected from the group consisting of fluoro,
chloro and bromo,

methoxy, and

methyl.

This group may be more particularly defined as the
compounds of formula I wherein

X-Y-Z~is selected from the group consisting of:

(a) -CH2-0-C(0)-, and

(b) -C(0)-0-CH2-, and

R1 is selected from the group consisting of

(@) S(0)2CH3, and

(b) S(O)2NH2,

mono or di-substituted phenyl wherein the substitutents are
selected from the group consisting of

1)

hydrogen,
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CFlerr],

(4) Jerr]al kylthio,
d err]al kyl,

(7)

(9) -CJerr]H,
C( R erwb)dskpsu1r ] ) - OH,

and

5

i0

15

20

25

30

(2)

(10)

halo, selected from the group consisting of fluoro,

(
qurr] C[err]al(k
(

S5)
8)
yl,

CN,

N err],

(6)

11)
12) - muawu
(13) -Cerr]alkyl- C&ear]qR[Rgﬂ]r]) Rl err]) - BETICAP4IGKy

-14 -

chloro and bromo.

Within the sub-genus escribed above there is the class of compounds

of formula I wherein

R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is
selected from the group consisting of

(1) furanyl,
(2) diazinyl, triazinyl, tetrazinyl,
(3) imidazolyl,
(4) isooxazolyl,
(5) isothiazolyl,
(6) oxadiazolyl,
(7) oxazolyl,
(8) pyrazolyl,
(9) pyrrolyl,
(10) thiadiazolyl,
(11) thiazolyl,
(12) thienyl,
(13) triazolyl, and
(14) tetrazolyl,
wherein the substitutents are selected from the group
consisting of
(a) hydrogen,
(b) fluoro or chloro,
(c) Ci-3alkoxy,
(d) Cj-ealkylthio,
) CN,
(5) CF3,
(6) Ci-3alkyl,
(7) -CRS)RO)-OH:
®) -CRA)RS)-0-C1-4alkyl.
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(d) . mono-, di- or tri-substituted heteroaryl wherein the heteroaryl
I's a nonocyclic aromatic ring of 5 atons, said ring having one

het ero, at ifobosi S S, O or N, and optionally 1, 2, or 3 PCT/CA94/00318
addi ti onal N at ons; or the heteroaryl is a nmonocyclic ring of
6 atons, sald ring havi ng one hetero atomwhich is N, and

opt i onal ly 1, 2, 3, or 4 additional N atons; said substituents
are selected fromthe group consi sting of

(1) hydrogen, (2) bhakg5 including fluoro, chloro,
brono and i odo, (3) derr]alkyl, (4)
[ efr] al koxy, (5 dderr]al kylthio,

(6) CN

‘Within this class there is the sub-class of compounds of
formula I wherein -
R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is
selected from the group consisting of
3 (1) 2-furanyl,
(2) 3-furanyl,
(3) 2-thienyl,
(4) 3-thienyl,
(5) 3-isoxazolyl,
10 (6) 4-isoxazolyl,-
(7) S-isoxazolyl,
(8) 3-isothiazolyl,
(9) 4-isothiazolyl,
(10) S5-isothiazolyl,
15 (11) 2-oxazolyl,
(12) 4-oxazolyl,
(13) S5-oxazolyl,
(14) 2-thiazolyl,
(15) 4-thiazolyl,
20 (16) 5-thiazolyl,
(17) 1,2,3-thiadiazol-4-yl,
(18) 1,2,3-thiadiazol-5-yl,
(19) 1,2,4-thiadiazol-3-yl,
(20) 1,2,4-thiadiazol-5-yl,
25 (21) 1,3,4-thiadiazol-2-yl,
(22) 1,2,5-thiadiazol-3-yl,
(23) 1,2,3-oxadiazol-4-yl,

1

- (24) 1,2,3-oxadiazol-5-yl,
(25) 1,2,4-oxadiazol-3-yl,
. 30 ' (26) 1,2,4-oxadiazol-5-yl,

(27) 1,3,4-oxadiazol-2-yl,

This Sheet Has Been Replaced’
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(7) CFerr], (8) Nerr], (9)
“C(Rlerr])(Rierr])-oH,_and (10)
-C(Rlerr])(Rerr])-OCerr]al kyl; (e) benzoheteroaryl which includes
t he benzgp bs/6w dlanal ogs of (d); R3 is selected fromthe gr®OH/CAOAOPIBI ng of
(a) hydrogen (b) CF3,

- 16 -

(28) 1,2,5-oxadiazol-3-yl,
(29) pyrazol-4-yl,
(30) pyrazol-5-yl,
(31) 1,2,3-triadiazol-4-yl,
(32) 1,2,3-triadiazol-5-yl,
3 (33) 1,2,4-triadiazol-3-yl,
(34) 1,2,4-triadiazol-5-yl,
(35) 1,2-diazinyl,
(36) 1,3-diazinyl,
(37) 1,4-diazinyl,
10 (38) 1,2,3,4-tetrazin-5-yl,
(39) 1,2,4,5-tetrazin-4-yl,
(40) 1,3,4,5-tetrazin-2-yl,and
(41) 1,2,3,5-tetrazin-4-yl.
15 Within this sub-class there is the group of compounds of
formula I wherein the heteroaryl is selected from the group consisting of
(1) 3-isoxazolyl,
(2) 4-isoxazolyl,
(3) 5-isoxazolyl,
20 (4) 3-isothiazolyl,
(5) 4-isothiazolyl,
(6) 5-isothiazolyl,
(7) 2-oxazolyl,
(8) 4-oxazolyl,
25 (9) 5-oxazolyl,
: (10) 2-thiazolyl,
(11) 4-thiazolyl,
(12) 5-thiazolyl,
(13) 1,2,3-thiadiazol-4-yl,
30 (14) 1,2,3-thiadiazol-5-yl,
' (15) 1,2,4-thiadiazol-3-yl,
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- 6- (c) CN,

hydroxyd err]al kyl,
subst i t ut gl 9s/00501
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(d) d err]al kyl, (e)

()
(1)

(16)
a7)
(18)
(19)
(20)
2n
(22)
(23)
(24)
(25)
(26)
27)

-C(O-derr]al kvl . (9) optionally
-Cerr] alkyl-Q PCT/CA94/00318

-17 -

1,2,4-thiadiazol-5-yl,
1,3,4-thiadiazol-2-yl,
1,2,5-thiadiazol-3-yl,
1,2,3-0xadiazol-4-yl,
1,2,3-oxadiazol-5-y],
1,2,4-oxadiazol-3-yl,
1,2,4-oxadiazol-5-yl,
1,3,4-oxadiazol-2-yl,
1,2,5-oxadiazol-3-yl,
1,2-diazinyl,
1,3-diazinyl, and
1,4-diazinyl.

These heteroaryls may be more particularly defined as being

1)
(2)
3
4)
)
(6)
9
®
)
(10)
an
(12)

selected from the group consisting of
3-isothiazolyl,
4-isothiazolyl,
S-isothiazolyl,
2-oxazolyl,
4-oxazolyl,
5-oxazolyl,
2-thiazolyl,
4-thiazolyl,
S-thiazolyl,
1,2-diazinyl,
1,3-diazinyl, and
1,4-diazinyl, and

wherein the substitutents are selected from the group consisting of

1)
(2)
3
“4)

hydrogen,
fluoro or chloro,
C1-3alkoxy,

C1-3alkylthio,
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(2) -derr]lalkyl-Oderr]al kyl-Q (3)

-Cerr]Jalkyl-S-Cerr]al kyl -Q (4) -derr] alkyl-O0Q or

(5) -Cerr] alkyl-S-Q wherein the substituent resides aon the
al kyl - aMeD 95460581ibst i t uent i s ([ err]al kyFCT/CA4/0031§)  _

Rlerr] and Rlerr] are each independently selected fromthe group consisting
of - (a) hydrogen, (b) CF3, (c) CN, (d)
derr]al kyl, (e) -Q (f) -0Q

-18 -

(58) CN,
6) - Cr-3alkyl, and
() -CRS)RO)-OH,
wherein R5 and R6 are each independently hydrogen, methyl
or ethyl.
and may be further particularly
Given these more particularly defined definitions of
heteroaryl, the compounds of formula I includes the group
wherein
X-Y-Z~is selected from the group consisting of:
10 (2) -CH2-0-C(0)-,
(b) -C(0)-0O-CH2-, and
(c) -CH2-NR3-C(0)-;
R1 is selected from the group consisting of -
(a) S(0)2CH3,
13 (b) S(O)2NH2,
(c) S(O)NHCH3, and
(d) S(O)NHNH2, and
R3 is selected from the group consisting of
(a) hydrogen,

20 (b) CF3,
(¢) Ci-3alkyl and hydroxyCj-3alkyl,
(d) CN.

A second genus within the embodiment described above is the
compounds of formula I wherein

25
X-Y—Z~is selected from the group consisting of:
(a) =CH-O-CH=, and
(b) =CH-NR3-CH=,
30 (c) =N-S-CH=,
(d) =CH-S-N=,
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(g9 . -S-Q and (h) optionally substituted - (1)

-Cerr] alkyl-Q (2) -Oderr] alkyl-Q (3)
-S-(err] avwkobdor (4) -derr]al kyl -0 Cerr] al kylpag/CA94/00318
(5) -Cerr]Jalkyl-S-Cerr]al kyl-Q (6) -Cerr] alkyl-0OQ
(7) -derr] alkyl-S-Q wherein the substituent resides on the
al kyl and the substituent Is (Jerr]al kyl, and
-19-
(e) =N-O-CH=,
(f) =CH-O-N=,
) (g) =N-S-N=,
(h) =N-O-N=.
5 Within this genus is the sub-genus of compounds of formula I

wherein
R1 is selected from the group consisting of
(a) S(O)2CH3,
(b) S(O)2NH2,
10 (c) S(O)2NHC(O)CF3, .
(d) S(O)NH)CH3,
(¢) S(O)INH)NH2, and
(f)  S(O)YINH)NHC(O)CF3;
‘R2 is selected from the group consisting of
15 (@) Ci-4akyl,
(b) C3,C4,Cs5,Cg, and C7, cycloalkyl,
(c) mono- or di-substituted phenyl wherein the substituent is
selected from the group consisting of
(1) hydrogen, .
20 (2) fluoro, chloro, and bromo,
(3) Ci-4alkoxy,
(4) Cj-4alkylthio,

(5) CN,
(6) CF3,
25 (7) Ci-4alkyl,
(8) N3,
(9) -CO2H,

- (10) -CO2-Cj-3alkyl,
| (10) -C(RS)(R6)-OH: and
. 30 - (11) -CR3S)R6)-0-C1-3alkyl:
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-7 -. Rerr], Rerr], Rerr], Rerr] and R err] are each independently
sel ected fromthe group consisting of (a) hydrogen,

WO 95/00501 PCT/CA94/00318

-20-

:(d) mono- or di-substituted heteroaryl selected from the group
" consisting of " -
(1) furanyl, _
(2) diazinyl, triaziny! and tetrazinyl,
(3) imidazolyl,
5 (4) isooxazolyl,
(5) isothiazolyl,
(6) oxadiazolyl,
(7) oxazolyl,
(8) pyrazolyl,
10 (9) pyrrolyl,
(10) thiadiazolyl,
(11) thiazolyl,
(12) thienyl,
(13) triazolyl, and
15 - (14) tetrazolyl,
wherein said substituents are selected from the group consisting of
(a) hydrogen,
(b) fluoro, chloro, bromo,
(c) Ci1-4alkoxy,

20 (d) Cji-4akylthio,
(e) CN,
(5) CFs,
(6) Ci-4alkyl,
(7) Ng,
25 (8) -C(RS5)R6)-OH:

(9) -C(R3)(R6)-0-C1-4alkyl.

For purposes of this specification the heretoaryls of this sub-

genus may be more particularly described in any of the manners described
30 above.
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(b) Cerr]alkyl, or Rerr] and R err] or Rerr] and R err] together
with the carbon to which they are attached forma saturated
monocycl i gy odbuzor ri ng of 3, 4, 5, 6 or 7 atonsPCT{(§494/00318
Cerr]H CJerr]-Cerr]alkyl, tetrazolyl-5-yl, C(Rerr])(Rerr])(OH), or
C(Rerr])(Rerr])(Oderr]al kyl); provided that when X-Y-Z is -S-CRlerr]=
CRlerr]', then Rerr] and Rlerr]' are other than CF[err]. I n
one aspect, within this enbodi ment are the conpounds of forrmula I [err]

| - ' Within this sub-genus there is the class of compounds of
formula I wherein R
R2 is selected from the group con51stmg of

(a) cyclohexyl, and . :

(b) mono or di substituted phenyl, and

5 wherein the substitutents are selected from the group
consisting of
(1) hydrogen,
(2) halo,
(3) Cj-4alkoxy,
10 (4) Ci-4alkylthio,
(5) CN,
(6) CF3,
(7) Ci-galkyl,
(8) N3, and
15 (9) -C(RS)RS)-OH;
' R3 is selected from the group consisting of
(a) hydrogen,
() CF3,
(c) Ci-3alkyl and hydroxyCj-3alkyl,
20 @ CN;
RS, RS, R6, are each independently selected from the group consisting of
(a) hydrogen,
(b) methyl or ethyl,
or RS and R6 together with the carbon to which they are attached
25 form a saturated carbon ring of 4, S or 6 atoms.
Within this class there is the sub-class of compounds of
- formula I wherein
X-Y-Z~is selected from the group consisting of:
. 30 (a) =CH-O-CH=,

; (b) =N'S-N=s
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or pharmacetically acceptable salts thereof wherein: X-Y-Z- is selected

fromthe group consisting of -C(O-OCRerr](Rerr])- when side b isa
doubl e bond, and sides a and c are single bonds; and Rl err] is selected

fromt hw(gggwgopon5| sting of (a) S(O[ err] CH[ er r], PCT/CA94/0pY$
S(O[err]NH err], R2 is selected fromthe group consisting of (a)
d err]al kyl, :
-22 -
(c) =N-O-N=;

R1 is selected from the group con51stmg of
(a) . S(O)2CH3, and
(b)  S(O)2NH2;

R2 is selected from the group consisting of

3 mono- or di-substituted phenyl wherein the substitutents are
selected from the group consisting of
(1) hydrogen,
(2) halo, selected from the group consisting of fluoro,

chloro and bromo,

10 (3) Ci-3alkoxy,
(4) Cj-3alkylthio,
(5) CF3,
(6) Ci-3alkyl;

R3 is selected from the group consisting of
15 (a) hydrogen,

(b) CF3,
(¢) Ci-3alkyl and hydroxyCj-3alkyl,
RS and R6 are each selected from the group consisting of
(a) hydrogen,
20 (b) methyl or ethyl,
or R3, RS’ and R6 together with the carbon to which they are
attached form a saturated carbon ring of 5, 6 or 7 atoms.

For purposés of this specification alkyl is defined to include

25 linear, branched, and cyclic structures, with C]-6alkyl including including
methyl, ethyl, propyl, 2-propyl, s- and t-butyl, butyl, pentyl, hexyl, 1,1-
dimethylethyl, cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Similarly, C]-6alkoxy is intended to include alkoxy groups of from 1 to 6

20 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
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(b) .Cerr], Jerr, (err], Jerr], and Cferr], cycloalkyl,
-8 -
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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 illustration, the propylthio group signifies -SCH,CH,CH3.
Heteroaryl includes furan, thiophene, pyrrole, isoxazole,
isothiazole, 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,
pyrimidine, pyrazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,4,5-tetrazine, and
the like. '
Benzoheteroaryl includes the above heteroaryl rings to which
it is possible to fuse a benzene ring.
Exemplifying the invention are:
() 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-
hydroxy-2-propyl)thiophene,
(b) 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)thiophene,
(c) 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-
propyl)thiophene,
(d) 3-(4-(Aminosulfonyl)phenyl)-2-cyclohexylthiophene,
(e) 5-(4-Carboxyphenyl)-4-(4-
(methylsulfonyl)phenylthiophene-2-carboxylic acid,
(f) 4-(4-Fluorophenyl)-2-methyl-5-(4-
(methylsulfonyl)phenyl)thiazole,
(g) 2-(4-Fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2-
cyclopenten-1-one ‘
(h) 4-(4-(Methylsulfonyl)phenyl)-5-(4-fluorophenyl)-
isothiazole,
(i) 3-(4-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)-
. furanone, , '
() 3-(4-Fluorophenyl)-4-(4-(aminosulfonyl)phenyl)-2-(5H)-
furanone,
(k) 3-(4-Fluorophenyl)-4-(4-(methylsuifonyl)phenyl)furan,

{This Sheet Has Been Replacec
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(c) heteroaryl (d) benzoheteroaryl (e) nono- or

di -substituted phenyl wherein the substituent is sel ected from
t he group consi sting of (1) hydrogen, (2) bhalo,
(3) ([ apdloshbsaxy ., (4) derr]al kylthio, PCT/CA94(08318 CN,
(6) CFlerr], (7) dJerr]al kyl, (8 Nerr],
(9) =CderrH,

-24 .

(1) 5,5-Diméthyl-3-(4-fluorophenyl)-4-(4--
- methylsulfonyl)phenyl)-2-(5H)-furanone,
* () 2-(4-(Aminosulfonyl)phenyl)-3-(4-
fluorophenyl)thiophene, and :
(n) 3-(4-(Trifluoroacetylaminosulfonyl)phenyl)-2-(4-
fluorophenyl)thiophene,
(o) 3—(3-Fluorophehy1)-4-(4-(methylsulfényl)phenyl)-2-(5H)—
furanone,
(p) 5,5-Dimethyl-3-(3-fluorophenyl)-4-(4-
methylsulfonyl)phenyl)-2-(5H)-furanone,
10 (@) 5,5-Dimethyl-3-(3-chlorophenyl)-4-(4-
methylsulfonyl)phenyl)-2-(5H)-furanone,
(r) 3-(3,4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,
(s) 3-(3,4-Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
15 (5H)-furanone,
(t) 5,5-Dimethyl-3-(3,4-difluorophenyl)-4-(4-
methylsulfonyl)phenyl)-2-(5H)-furanone,
_(u) 5,5-Dimethyl-3-(3,4-dichlorophenyl)-4-(4-
methylsulfonyl)phenyl)-2-(5H)-furanone,
(v) 5,5-Dimethyl-3-(4-chlorophenyl)-4-(4-
methylsulfonyl)phenyl)-2-(5H)-furanone,
(w) 3-(2-Naphyhyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)-
furanone,
(x) 5,5-Dimethyl-3-(2-naphyhyl)-4-(4-
(methylsulfonyl)phenyl)-2-(SH)-furanone,
(y) 3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(5H)-furanone.

20

25

Furthér illustrating the invention are
(a) 3-(3,4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
30 (5H)-furanone, and

heet Has Been Replaced

R




(10) -Cderr]-Cerr]al kyl, (11) -C(Rerr])(Rerr])-oH
(12) -C(Rerr])(Rerr])-O0Cerr]al kyl, and (13)
-Clerr]alwdoedidserr]-Rlerr]; Rerr], Rerr] and Rl err] are e®CH/CA94/00318

i ndependently selected fromthe group consisting of (a) hydrogen,
(b) derr]alkyl, or Rerr] and R err together with the carbon to
whi ch  they are attached forma saturated nonocyclic carbon
ring of 3, 4, 5, 6 or 7 at ons. One genus within

the enbodi nent descri bed above is the coppgund of fornula | wherein

-

(b) 3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(SH)-furanone,
. ' o - or a pharmaceutically acceptable salt thereof.

Some of the compounds 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."

Within this embodiment the invention encompasses
pharmaceutical 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
inhibiting 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.

10
15
20

25

For purposes of this specification 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.
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X-Y-Zis selected fromthe group consisting of: (a)

-CHerr]CH err]CHerr]-, (b) -C(OCHerr]CHerr]-,
(c) _-C__H[gvrorgs%lgoelrr]C(C»-, (d) ‘CR[err](R[e””é&&S?}/am
-26 -
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The pharmaceutical compositions of the present invention
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 inorganic bases
include 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
tertiary amines, substituted amines including naturally occurring
substituted 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,
glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lysine,
methylglucamine, morpholine, piperazine, piperidine, polyamine resins,
procaine, 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, dysmenorrhea, 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
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Rlerr]- CHEe) ]C(O) O'CR[GI'I'](EQ[)GI’I’]C?Q[ 1 (R ]) N

err err err err err -,
QogImsetr] -S-, (i§J -S-CRlerr]=CR[err] B ICAS]4IOC§18
S N=CH (k) -CHEN-S-, (1) -NeCRerr] -

O CRA=N- (n) - N CR4-NH-,

-27 -

-neoplastic transformations and ‘metastic tumor growth and hence can be
used in the treatment of cancer. Compounds of formula I may also be
useful for the treatment of dementia including pre-senile and senile
dementia, and in particular, dementia associated with Alzheimer Disease (ie
Alzheimer's dementia).

Compounds of formula I will also inhibit prostanmd-mduced
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 antiinflammatory 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 (eg impaired renal function); those prior to
surgery or taking anticoagulants; and those susceptable to NSAID induced
asthma.

10

15

20

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
] 30 including caffeine; an H2-antagonist, aluminum or magnesium hydroxide,
simethicone, a decongestant including phenylephrine,

25
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(o) -N=CR[err]-S-, and (p) -S-CRlerr]-N-, (q)
-C(O-NRerr]-CRlerr](Rerr] )-; (r) -NRerr]-CH=CH provided
Rl-err] is other than -S(O/[err] M, (s) -CH=CH NR[err]- rovided
Rlerr] VOB8MBPLt han -S(O[err] Me. Wthin thi P 8t he
sub- genus of conpounds of fornula I wher ein R[err] IS
sel ected fromthe group consisting of (a) S(Of[err]CHerr],

(b) S(Of[err]NHerr], (c) S(Of[err]NHC(O CF[err], (d)
S(ONHCH err], (e) S(O)NHNH[err]28and

phenylpropanolamine, pseudophedriné, 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 ], optionally co-administered with one or more of
such ingredients as listed immediately above.

10 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)
synthesized in the presence of arachidonic acid, cyclooxygenase-1 or
cyclooxygenase-2 and a compound of formula I. The IC50 values
represent the concentration of inhibitor required to return PGE2 synthesis
to 50 % of that obtained as compared to the uninhibited control.
INustrating this aspect, we have found that the Compounds of the Examples

- are more than 100 times more effective in inhibiting COX-2 than they are
at inhibiting COX-1. In addition they all have a COX-2 1C50 of 1 nM to 1
uM. By way of comparison, Ibuprofen has an IC50 for COX-2 of 1 uM,
and Indomethacin has an IC50 for COX-2 of approximately 100 nM.

For 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 teria parenteral as used herein includes
subcutaneous injections, intravenous, intramuscular, intrasternal injection

15
20
25

30
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(f) S(ONHNHC(O CF[err]; Rerr] is selected fromthe group consisting of

(a) dderr]al kyl, (b) derr], (err], (Jerr], C(err], and (Jerr],
cycl oal Kylwq gsigsor (C)  nono- or di-substituted phenyl whereirCIVGA94/00318
supstituent is selected fromthe group consisting of

(1) hydrogen,
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(2) fluoro, chloro, and brono,

-29 -

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 invention is effective in the treatment of humans.

- As indicated above, pharmaceutical compositions for treating
cyclooxygenase-2 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, com starch, or alginic acid; binding
agents, for example starch, gelatin or acacia, and lubricating agents, for
example, magnesium stearate, stearic acid or talc. The tablets may be
uncoated or they may be coated by known techniques to delay
disintegration and absorption in the gastrointestinal tract and thereby
provide a sustained 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
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- 10 - (3) d err]al koxy, (4) C err]al kyl thi o, (5)
CN, (6) CFlerr], (7) d err]al kyl, (8) N err],

. WO 95/00501 PCT/CA94/00318
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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.

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-propylmethycellulose, 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 ethyl, 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 oily
suspensions may contain a thickening agent, for example beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set forth above,
and flavoring agents may be added to provide a palatable oral preparation.
These compositions may be preserved by the addition of an 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

10
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(9) -Cderr]H (10) -Cderr]-(err]alkyl, (-11)
-C(R[err])(R[er]) OH, and (12) -C(Rerr])(Rerr])-OCerr]al kyl, (d)
mono- or diyo9segdoit ut ed heteroaryl selected fromthe group PCT/CAMMBHEY i ng
of. (1) furanyl, (2) di azinyl, triazinyl and tetrazinyl,
(3) I m dazol yl, (4) | sooxazol yl , (5) I sot hi azol yl ,
(6) . oxadiazolyl, (7) oxazol yl, (8) pyrazol yl,

-3] -
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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 polyoxyethylene 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 aqueous 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
mentioned 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 addition, sterile, fixed
oils are conventionally employed as a solvent or 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 suppositories for rectal administration of the drug. These
compositions can be prepared by mixing the drug with a suitable non-
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(9) pyrrolyl, (10) thiadiazolyl, (11) thiazolyl, (12)

t hi enyl (13) triazolyl, and (14) tetrazolyl, wherein said

substituents are selected fromthe group consisting of (a)

hydr oge (b) -fluoro, chloro, brono, " PCT/CA94/06318

Gerr] aNeY Q3R/00501 (d) Cerr]al kylthio, (e) .
-32.-

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 application shall include mouth
washes and gargles.)

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, preferably 2.5 mg to 1 g per patiént 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 the
age, body weight, general health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the
particular disease undergoing therapy.

Methods of Synthesis
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(5) CF[err],
Nlerr],

(6) dderr]alkyl, (7)
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The compounds of the present invention can be prepared
according to the following methods.

Method A: o
The B-chlorovinylaldehyde III can be obtained from the
ketone II and the Vilsmeier reagent (DMF-POCI3) using the general
method described by Weissenfels (Z. Chem. 1966, 6, 471). The thiophene
compound IV 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 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, CI-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

deoxygenated using the method of Lau. Similarly, the thiophene IX can be
prepared from ketone VIII.
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(8) -CRerr])(Rerr])-0H (9)

-C(Rerr])(Rerr])-O0Cerr]al kyl. Wthin this sub-genus is the
cl ass of conpounds of fornula I wherein R2 is selected
from t hewy sa/gpseonsi sting of (a) cycl ohexyl, and PCTiDA900318 OF
di - substituted phenyl, and wherein the substitutents are
sel ected fromthe group consi sting of
(1) hydrogen, (2) -hal o, (3)
([ err] al koxy, (4) C[e3r4r] al kyl t hi o,
METHOD A
a
R® Q R
DMF-POCI; H |
. 0= R2 1,2-dichloroethane Cl R2
Il R®=-SMe or -SO,Me 1l
Ra

when Ha=802Me

10 d RZ=PhCO,Me
Hs/\( R2 / \ Ré
' OMe S HO"
Py/Et;N IV ( R4=-CO,Me)
’ Ra‘-‘-302Me
15 R2 =PhCO,H
4
when R?is SMe ' R*=COzH

1. m-CPBA/CH,Cl

H2N
2. TFAA
20 HS
qj\ 1.ClL/HOAC
52 / \ Ré

2. NH
| Vi (R‘:COzMe)
25 'V (R*=-CO,Me) HzN .0

1.HO" \%\
2. Cu/quinoline

VIi ( R%=H)

A\

30
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(9 CN, (6) CF[err], (7) derr]alkyl,

(8) N3, and o (9) C(R[err])(R[err]) OH R3 is selected
from the gi@bvfomensi sting of (a) hydrogen, (b) RCAy@A%4[00318
(¢). (err]alkyl and hydroxy(ferr]alkyl, (d) CN, Rerr] and Rerr]’
are each independently selected fromthe group consisting of (a)
hydr ogen, (b) CF[err], (c) Jerr]alkyl,
-35-
METHOD A CONT'D
4+ o R4= Br
VH _..IB_]__. 4
Vil R* = C4-Cgalkyl
R* =CF,
5
1.amidation
VI VI R4=CN
2. TFAA
10 '
MeMgBr
vi g VI (R% = -C(CHg),OH)
R? | RS
7\
— e 4
15 O R1 S R
R2 IX

vill

Method B:

20 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'=0OHor
,s NH?2). Similarly, the other regioisomer XIV can be prepared from ketone
' X1I1.

heet Has Been Replaced

"o




(d) CN - 12 -

. WO 95/00501 PCT/CA94/00318
-36 -
METHOD B
Br.
/\
2 4
5 R g~ R
Xl
1.n-Bulli p
H3C"'.P
2. Me(Cl),PO . X'
10
3. Hzo or NH3 . / \
R? R4
S
15
(@)
R2
(o)
' ' : X
20 XIll

X' = OH or NH,

25 Method C:

Bromination of ketone II gives the a-bromoketone XV which
is then converted to the thiazole XVI after treatment with a thioamide.
Similarly, ketone VIII can be converted to thiazole XVII.

30
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(e) chloro and fluoro; and Rerr], Rerr], Rrr], are each independently

sel ected fromthe group consisting of .(a) hydrogen, ‘W‘?) net hyl
or ethyl, wo9s50050t Rlerr] and Rlerr] together wth the car bo®CTéCARWPLE: hey
ar-e .attached forma saturated carbon ring of 4, 5 or 6 atans,
Wthin this class is the sub-class of conpounds of formula I wherein
X-Y-Z-is selected fromthe group consisting of: (a)
-CHerr]-0C(O) -, (b) -C(O- 7CI—I[err] and (c)
-CHerr]-NR[err]-C(O-; Rlerr] is selecté fromthe group consi sting of
] METHOD C
S
2
s 5 0 R RQ/U\NH
il —_l . )
: Br
Ra
R2 XV
.10
S
R2 [ /)'R“
N
15 XVi
Ra_
S
20 Br, RV”\NHz 7N
; Vil »‘R‘
S
XVii
Method D:
25

Ketone XV can be converted to the imidazole compound
XVII after treatment with formamide using the preparation of Brederick
et al, Chem. Ber. 1953, p. 88.

30
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(a)
S(ONHCH err],
cansi sting of
subst it WwerssH038 e
(1) hydrogen,

fl uoro,

d err] al koxy,

(6) Cerr]alkyl;

and

Method E:

10

S(Oferr]CHerr],

(b)

S(O[err]NHerr],

(c)

(d) S(ONHNH2; R2 is selected fromthe group

nono or di

(2) halo,

-substituted phenyl wherein the

sel ected fromthe group conBGH/CAY/HEI8

chl oro and brono,

(4)

d err]al kyl t hi o,

- 38 -
METHOD D
@) R2
R“)LNHZ
XV —

(3)

(5)

selected fromthe group consisting of

CN, and

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 Cl-CO-lower
alkyl in the presence of a base such as Et3N. Also alkylated products can

be prepared using alkyl halides as reagents with a base such as NaH.

15
METHOD E
20
XIX
25
NH,
HO™
180°C
30
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R3.is selected fromthe group consisting of (a) hydrogen, (b)

CHlerr],

(c) (derr]alkyl and hydroxy(err]alkyl.
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Method F;

The compounds of type XXV can be prepared from readily
available 4-substituted phenylacetyl chlorides XXIa. Reaction of di(3-
butenyl)cadmium with a 4-substituted phenylacetyl chloride provides
ketone XXI. Ozonolysis of XXI affords keto aldehyde XXIb which is
cyclized by base to give cyclopentenone XXII. Addition of arylmagnesium
bromide or aryllithium to XXII gives allylic alcohol XXIV. Oxidation of
XXIV with pyridinium chlorochromate affords the desired 2,3-
disubstituted cyclopentenone XXV. For preparation of compound XXV
(R1=S02Me), 4-methylthiophenyllithium is used followed by oxidation
with the magesium salt of monoperoxyphthalic acid (MMPP) or m-
chloroperoxybenzoic acid (nCPBA) to introduce the required
methylsulfonyl group in XXV.
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- 13 - Wthin this sub-class is the group of conpounds of fornula I

wherein X-Y-Z-is selected fromthe group consisting of: (a)
-CHerr]-00C(O-, and (b) -C(O-OCHerr]- d
sel ect aHOf9SHA50Lhe gr oup consi sting of (a) S(O[er r{kﬁﬁ;ﬁ ‘{’403{?
(b) S(Oferr]NHerr], (c) S(ONHCH err], and
SCONHH err]; R2 is
-40 -.
METHOD F
/U\,Rz ( )2: \/\i,ﬁz 03
Cl - - —
5
' XXia XX|
R1
10
_ , M
o R
O~ AR NaOMe XXl
XXlb XXH
15 '
R1
20 PCC O
i@
O
XXV
25 : 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 introduced at
a later stage via a carbonyl addition reaction, followed by PCC oxidation.
30
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nmono or di-substituted phenyl wherein the substitutents are

sel ected fromthe group consisting of (1) hydrogen,

(2) halo, cﬁ@g%ﬁéag fromthe group consisting of fluoro, PCT/CA94/00318
ch] oro and brono (3) methoxy, and (4) methyl.
This group may be nore particularly defined as the conmpounds of formula I
wherein X-Y-Zis selected fromthe group consisting of: (a)
-CHerr]-00C(O-, and (b) -C(i))l-OCH[err]-, and Rerr] is
sel ected fromthe group consisting of - -

»

METHOD G

5 =
R1 R1

10 D )

1.0 ' | O

—_3 RM o |

2. NaOMe b o R2 ‘

15
R1

20 O
PCC
— R2
=0
| XXVI

25 Method H:

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
(R8=S02Me) or XXVII is treated with excess NH4SCN in refluxing
‘ 30 acetone to provide the corresponding 4,5-disubstituted isothiazoles XXX
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(a) S(Of[err]CHerr], and (b) S(O[err]NHerr], R2is
nono or di-substituted phenyl wherein the substitutents are

sel ect=edw1;)r9(§/r‘r)10§ok11e group consi sting of (1) hydr1(,)Cc1rel&,&94mo318
-42 -
and XXVIII, oxidation of which with hydrogen peroxide yields XXXI and
XXIX.
METHOD H
Me 02 S SOgMe
> Vil
NH,SCN H0,, AcOH
SOzMe) C“O R2
XXV XXVIII
10
SOzMe
MGOZS
NH4SCN
15 R2
It (Ra = SO,Me)
XXIX
20
SOaMe SOzMe
H202, AcOH
R2_/ ' — RZ_/ O
25 S’N :SjNH
| . (®) o
XXX
XXXI
Method I:
30 An appropriately substituted aryl bromomethyl ketone is

reacted with an appropriately substituted aryl acetic acid in a solvent such
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- 14- (2) hal o, selected fromthe group consisting of fluoro,

chloro and brono. Wthin the sub-genus escribed above there is_the
cl ass of owOPS00EIS of fornula | wherein Rlerr] i PE/qBIHHIBE
di~substituted heteroaryl wherein heteroaryl is selected fromthe,
group consisting of (1) furanyl, (2)

di azinyl, triazinyl, tetrazinyl,
-43 -

as acetonitrile in the presence of a base such as triethylamine and then
treated with 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) to afford either the

lactone XXXHI or XXXV.
METHOD |
5 R‘l
R1
R2”CO,H
. —_— 2
10 Base R~
Br 0 ' 0]
o
XXX XXXII!

_ -

15 R! o
R2 /u\/ Br
ettt
2 ~C
Base R~/
20 HOzc . O
XXXIV XXXV
- R?is a mono- or disubstituted phenyl or
25 a mono- or disubstituted heteroaryl
Method J:
. Either of the lactones XXXIII or XXXV in a solvent such as
30 THF is reacted with a reducing agent such as diisobutyl aluminium hydride
. or lithium borohydride at -78°C, to yield the furan XXXVI.
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(3) I m dazol yl, (4) | sooxazol yl, (5)

| sot hi azol yl, (6) oxadi azol yl , (7) oxazol yl,
(8) pyrazol yl , (9) pyrrolyl, (10)
t hi adi azwbyss/00501 (11) thiazolyl, ( 12CH/E6AR4IR0B18
(13) triazolyl, and (14) tetrazolyl, wherein the
substitutents are selected fromthe group consi sting of
-44 -
METHOD J
R1
XXX, 1.DBALH
XXXV
> 2. H* )
R N
\ 0]
XXXVi
10 Method K:

The preparation of lactams XXXVII and XXXIX can be
achieved by the same reaction as described in Method I, except an
appropriate amide XXXVIII is used.

15

20

25

30
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(a) hydr ogen, (b) fluoro or chloro,

(c). d err]al koxy, (d) ( err]al kyl thi o,
(e) CN, wo 95/00501 (5) CFlerr], PCITR)A94/00318
d err]al kyl, (7) -C(Rerr])(Rerr])-0H

(8) -ARerr])(Rerr])-O(err]alkyl.

. - 45 -
. METHOD K
R' R’
5
R2“~CONHR®
Base
Br. 0 R? 4 .
10 NR
XXX 0]
XXXVII
R1
15 1
A O
RZ/U\/ Br
———e Y
Base e
RZ—/

20 CONHR® NR®
Method L:

»s Methyl 2-hydroxy isobutyrate is silylated with TMSCI to give
the TMS ether XLI, which is treated with 4-methylthiophenyllithium to
provide ketone XLII. Desilylation followed by acylation yields keto-ester
XLIV, which can be cyclized to lactone XLV by base catalysis. Oxidation

i of XLV with MMPP or mCPBA affords the desired product XLVI.
. 30
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- 15-

of formul a I

het er oar yl

2-fur anyO 95/00501
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Wthin this class there is the sub-class of conpounds

wherein R err] is a nono- or di-substituted heteroaryl wherein

sel ected fromthe group consisting of PCT/CA94/00318 (1)

- 46 -
METHOD L
SMe

OH OTMS

4\(0“"9 TMSCI %rOMe Li
) imidazole 0

XL XLi

OTMS SMe OH SMe
W N-Bu;NF W .

T T

XLl XLl

XLV SMe XLVI
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(2) 3-furanyl, (3) 2-thi enyl, (4) 3-thienyl,

(5) 3-isoxazol yl, (6) 4-isoxazol yl, éQ
5- i soxazolwd 95/00501 (8)  3-isothiazolyl, (RET/CA94/00318
4-i sot hi azol yl, (10) 5-isothiazolyl, (11) _
2- oxazol yl, (12) 4-oxazolyl, (13) - 5-oxazol yl,
(14) - 2-thi azol yl, (15) 4-thiazolyl,
_ - 47 -
METHOD M
: SMe Aq.base oy SMe
5 org. solvent
Phase
o) transfer o
XLVII catalyst i
10

An alternative preparation of the hydroxy ketone XLIII is the
oxidation of the known (J. Org. Chem. 1991 56, 5955-8; Sulfur Lett. 1991,
12, 123-32) ketone XLVI. A mixture of XLVII, aqueous base, such as
NaOH, organic solvents such as carbon tetrachloride/toluene and a phase
transfer catalyst such as ALIQUAT 336 is stirred in air at room

13 temperature to provide XLII. Compound XLII is also described in U.S.
4,321,118 and Org. Coat. 1986, §, 175-95.
Method N
20 o
'R =o0—R? — > o_ | +
: . solvent, catalyst 2
R o]
25 o] ]
XLvIl XXX11 XXXV

By reacting an acetylene XLVIII with carbon monoxide and
water in the presence of suitable catalysts, a mixture of compound XXXII
30 and its isomer XXXV is obtained. The isomers are separable by standard
procedures in the art such as chromatography or crystallization. Examples
of useful catalysts and conditions are PAdCl2 in aqueous HCI and EtOH,
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(16)
(18)
(20)
(22) -
(24)

(26) -
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5-thi azol yl, (17) 1,2, 3-thiadiazol -4-yl,

1, 2, 3-thi adi azol - 5-yl, (19) 1,2,4-thiadiazol-3-yl,
1, 2, 4-t hi adi azol - 5-yl, (21) 1,3,4-thiadjazo

1WD $5/80501adi azol - 3-yI | (23) 1,2, 3- oxaﬁ?ﬁ’f@lﬁ/ﬁ%}f
1, 2, 3- oxadi azol - 5-yl, (25) 1, 2 4 oxadi azol - 3-yl,
1, 2, 4- oxadi azol - 5-yl, (27) 1,3,4-0xadiazo|-2-y|,

- 48 -

heated at 50-150°C and 50-150 atmospheres of pressure, or Rhq (CO)12
(or Rhe(CO)16) in aqueous THF (or acetone, acetonitrile, benzene,
toluene, EtOH, MeOH) containing a trialkylamine, at 50-150°C and 20-300
atmospheres pressure. See Takahashi et al., Organomettallics 1991, 10,
2493-2498; and Tsuji et. al., J. Am. Chem. Soc. 1966, 88, 1289-1292.

Method O :
SMe
+ M—@— Me OX® =08
2.TMS§3I O
Ms e TMSO
L LI
SMe SMe
Pd(0Ac),/Cu(OAc),, O, o 1,, pyridine

or PIO/TMSNy, n-Bu,NF O |

© LI LIII

S(O),Me

SMe
(HO),BR LIV 10]
—— I R = alkyl, aryt
g R o R
LV LVI

_ 1, 4-Addition to XLIX of 4-methylthiophenyl organometallic
reagents L in the presence of copper salts and the trapping of the resultant .
enolate with trialkyl silyl chloride such as TMSCI or TIPSCI provide the
ketene acetal L1. The ketene acetal can then be oxidized to the substituted
butenolide LTI by the method of Ito using catalytic amounts of Pd2(0AC)2
and Cu(OAc)2 and O2 in MeOH or by the method of Magnus using

s Sheet Has Been Replaced
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- .16 - (28) 1, 2,5-oxadiazol-3-yl, (29)
pyrazol - 4-yl ,
WO 95/00501 : | PCT/CA94/00318
-49 .
‘and Cu(OAc)?2 and O2 in MeOH or by the method of Magnus using
‘ PhIO/TMSN3 and Bu4NF. Introduction of the iodine can be accomplished

by treating LII with I2 in the presence of pyridine to afford LIII.
Palladium catalyzed Susuki or Stille coupling of LIII with the appropriate
aryl or alkyl partner such as the boronic acid LIV provides the butenolide

5 LV. The sulfide can be oxidized to a sulfone by various oxidizing agents
such as peracetic acid, MPPM, MMPP or H202 to give the desired
compound LVI. See Y. Itoet. al., J. Am. Chem. Soc. 1979,101, 494,
and P. Magnus et. al., Ter. Lett. 1992, 2933.

10 Accordingly, in a further aspect the invention is directed to a
process of making a compound of formula XXXIII

R1
15
R%_/
0]
20 ©
XXXl

comprising:

25

30
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(30) pyrazol-5-yl, (31) 1,2,3-triadiazol-4-yl,

(32) 1,2,3-triadiazol-5-yl, (33) 1,2,4-triadiazol-3-yl,
(34) 1,2 4- trladl azol - 5-yl, (35) 1,2-diazin

(36) -1 ve0§5/a0s0 (37) 1 ,4-diazinyl, XQCT’CA“’“(’%’&?)
1,2,34tetra2|n5yl, (39) 1245tetra2|n4yl

(40) ~ 1,3,4,5-tetrazin-2-yl,and (41) 1,2,3,5-tetrazin-4- yI

Wthin this sub-class there is the group of conpounds of

10

15

20

25

30

-50 -
(al) reacting in an organic solvent a compound of formula XXXII'

R1

O
XXXII*

with a bromine reagent to yield a compound of formula XXXII

R1

B
f 0

XXXl

For purposes of this specification the organic solvent shall be
defined to include, but not be limited to methylene chloride, chloroform,
carbontetrachloride and acetic acid. Similarly, the bromine reagent shall
be defined to include, but not be limited to bromine, pyridinium

‘perbromide hydrobromide, CuBr2, and N-bromosuccinimide.

(a2) reacting in a non-aqueous polar solvent a compound of formula
XXXI1

with a compound of formula
R2“CO,H

in the presence of a base to produce a compound of formula A

This Sheet Has Been Rep
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formula | wherein the heteroaryl is selected fromthe group consisting of .
(1) 3-isoxazol yl, (2) 4-i soxazol yl , (3)
5- i'soxazolwb.95/00501 (4) 3-isothiazol yl, PCHCA94/00318
4-isot hi azol yl, (6) 5-1i sot hi azol yl , (7)
2- oxazol yl, (8) 4- oxazol yl , (9) 5- oxazol yl,
(10) - 2-thiazolyl, (11) 4-thiazolyl, (12)
5-t hi azol yl, (13) 1,2,3-thiadiazol-4-yl,
-51 -
R‘I

5 _ O. Q\g/\ﬁz

A
(a3) treating in a non-aqueous polar solvent a compound of formula A with
1o Strong base to yield a compound of formula XXXIII.

For purposes of this specification the non-aqueous polar
solvent shall be defined to include, but not be limited to, acetonitrile
propionitrile, acetone, 2-butanone and tetrahydrofuran. Similarly, the base
is defined to include, but not be limited to a tri-C]-3alkylamine such as tri-

15
ethylamme Moreover, the strong base is defined to include, but not be
limited to, an amidine, a guanidine, lithium dusopropylamlde and
potassium bis-(trimethylsilyl) amide.
20 In an alternative, the invention is directed to a process of
making a compound of formula XXXIII
R1
25
RZ__ />
. o)
o)
30 XXX
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(114 1, 2, 3-thi adi azol - 5-yl, ~ (15) 1,2,4-thiadiazb|-3-y|,

WO 95/00501 PCT/CA94/00318

-52-

comprising: _
(b1) reacting an acteylene compound of the formula XLVIII

5 R Cc=C—R?®
XLVIII _
with carbon monoxide and water in the presence of a suitable catalyst to
10 yield a compound of formula XXXII and XXXV.
R
Ry 2
7
o)
15 d
XXXV
For purposes of this specification suitable catalysts include, but
20 are not limited to Rug(CO)12, Co2(CO)sg or PdCl3 in aqueous THF or
acetone, acetonitrile, benzene, toluene, methyl alcohol or ethyl alcohol.
In a second alternative, the invention is directed to a process of
25 making a compound of formula XXXTII
30

This Sheet Has Been Replace

RN




(16) 1,2, 4-thiadiazol-5-yl, (17) 1,3,4-thiadiazol-2-yl, (18)
1, 25-t hi adi azol -3-yl, (19) 1,2, 3-oxadiazol-4-yl, (20)
1, 2, 3-oxaWaespemiy|l . (21) 1,2, 4-oxadiazol-3-yl, (22) PCT/CA94/00318
1,-2, 4- oxadi azol -5-yl, (23) 1,3, 4-oxadiazol-2-yl, (24)
1, 2, 5-oxadi azol -3-yl, (25) 1,2-diazinyl, (26) 1,3-diazinyl, and (27)
1, 4-di azi nyl
-53-
> R1
]
5 R/
(@)
0
XXX

10 comprising:

(cl) reacting a compound' of formula LIII

SCH4
15
I~¢
o)
20 o
LI

with a reagent of the formula (HO)2BR?2 in an aqueous solvent such as
25 benzene, toluene, THF, MeOH, DME or EtOH and in the presence of a
suitable palladium catalyst to yield a compound of formula LV, and

30
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These heteroaryls may be nore particularly defined as being

sel ected fromthe group consisting of (1) 3-isothiazolyl, (2)
4-4 sot hi azol (3) 5-isothiazolyl, (4) 2-oxazolyl,
4- oxazol Y09 5y°5°(16) 5-oxazolyl,  (7) 2-thiazolyl,  (8) 4”‘%#{.5%‘3‘3?"3?’?
(9) 5-th|azonI (10) 1, 2-di azinyl, (11) 1, 3-diazinyl, and
(12) 1,4-diaziny|, and
-54 -
SCHj
5 R~
0]
®)
LV
10 (c2) oxidizing the compound of formula LV to yield a

compound of formula XXXIII.

For purposes of this specification, the catalyst is defined to
include, but not be limited to palladium catalysts. Similarly, the solvent is
15 intended to include, but not be limited to benzene , toluene, THF, MeOH,
DME or EtOH.

In all of the process alternatives, R] and R2 are as defined -

above for the portion of Detailed Description and Claims directed to the
20 compounds of formula L

Representative Compounds
Tables I and 1I illustrate compounds of formula I.

25

30
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wherein the substitutents are selected fromthe group consisting of
(1). hydrogen, (2) fluoro or chloro, (3) derr]al koxy, (4)
d err] ,al Kyiot95r00501 PCT/CA94/00318

-55.

Table 1

Example Method

5 02NH2 | A
I\
O O F

10 N\

O SO,NH,
15 I\ ° *
Me
20 4 \
C] SO;Me
R
25 [ \ °
HO,C 8 C
CO,H
' O F .
N 6 C
30 )
. 'MeAS‘Q
sSO,Me
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- 18 -

I ncl udes the group

10

15

20

25

30

(5) CN, (6) dJerr]al kyl, and
(7) -CRerr])(Rerr])-0H,
i ndependent |y hydr ogen,
may . be fwiobkessoparticul arly
defined definitions of

wherein R5 and R6 are each
met hyl or ethyl. and
G ven these nore pRACIVCAL4H0BIS

het eroaryl, the conpounds of formula I
wherei n

- 56 -

Table I (continued)

7 F

O F Example Method
(@)

10 I
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X-Y-Z-is selected fromthe group consisting of: (a)

-CHerr]-0CO-, (b) -C(O-OCHerr]-,. and S@%l
-CH err] - NRDeastpsaT( O)-; Rlerr] is selected fromthe group conBFECARY0EHS
(&) -S(Oferr]CHerr], (b) S(Oferr]NHerr], (c) S(ONHCH err],
and (d) SCONHNH err], and R3 is selected fromthe group consisting
of (a) hydrogen, (b) CF3, (c) derr]alkyl and

hydr oxy( err]al kyl , (d) CN. 57 '

Table 1 (continued

Example Method

5
11 J
SO,Me
10
12 L
SO,Me
15
13 A
2 ®
SO,NH,
O SO,NHC(O)CF5
[ M~ 14 A
2 e
F
30
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A second genus within the enbodi mrent descri bed above is the conmpounds of
formula | wherein X-Y-Z-is selected fromthe group consisting of:

(:ﬁz s 8@% Sefoosef N (d) =cH sf R,): =CHNRlerr] - G, PCT/CA94/00513

-58-

Table I (continued

Example Method

I
5 _15
|
10 16
15 17 |
20 . 18 |
25
19 l
30
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19 -
(9) =N-S-Ne,

(e) =N-O CH=,
(h) =N-O N=.

t e sub- gghy§seifsoconpounds of formula |

10

15

20

25

30

-50.

(f) =CH O N,
Wthin this genus is
PCT/CA94/00318

Table 1 (continued)

OMe
o, [
o) O |

SO,Me

This Sheet Has Been R

T

Example Method

20 '

21

22 |
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wherein R err] is selected fromthe group consisting of (a)

S(Oferr]CHerr], (b) S(Of[err]NHerr], (c)

S(O[err]NHC(O CF[err], (d) S(O(NHCHerr], (e

S( O ( NHwb[9si00§01 and (f) S(O (NH) NHC(O) CF[err]; R[erll"(%T/Fémg@?‘&:t ed
fromthe group consisting of (a) (derr]alkyl, (b) derr],
Clerr], derr], Jerr], and Cerr], cycloalkyl, (c) nono- or

di -substituted phenyl wherein the substituent is sel ected
fromthe group consisting of 60(1) hydr ogen,

Table I (continued)

Example’ Method

25 !
10 |
26

15 27 |

F

o)

20 \ Br

o] | X 28 I
Z~80,Me

25 Q \ cl
' 29 |
o) | O

30

eet Has Been Replaced’
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(2) fluoro, chloro, and brono, (3) (Jerr]alkoxy,

(4) derr]alkylthio, (5) CN, (6) CFerr%,
(7) d er rweal9gipp5o1 (8) Nerr], : ( BCT/ICARE/RMB31Y H,
(10)--Cderr]-Cerr]al kyl, (10) -C(Rerr])(Rerr])-0H and

(11) - Rerr])(Rerr])-OCerr]alkyl.

-61 -

Table I (continued)

ci O F Example Method
(@)
5
o \ O 30 l
302Me
Ci Ci :
o I
10 o \ O . 31 |
SOzMe
Cl
o L |
Cl
.15 32 I
SO,Me

20

o 33 |
" "SO.Me
F
25 Q \ cl
o) O 34 l
SO;Me
30
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- 20 - (d) nmono- or di-substituted hetei baryl selected fromthe
group consi sting of (D) furanyl,

WO 95/00501 PCT/CA94/00318

-62 -

Table ] (contimiéd)

O CFs Example  Method
. O
o ) O 35 l
SOgMe
e

oM
o, K
10 \ F l

o] O ' 36
OMe
' o) O
Cl
15 37 |
SOzMe
) O OMe '
20 O Br
o \ 38 |
F
25 . Q O
O \ 39 |
SO,Me

30
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(2) . diazinyl, triazinyl and tetrazinyl, (3) I m dazol yl ,

(4) | sooxazol yl (5) | sot hi azol yl, ' (6)
oxadi azol yWO 95/60501 . (7)  oxazolyl, (8)  pyr dRCH/CA94/00318
(9) - pyrrolyl, (10) thiadiazolyl, (11) thiazolyl,
(12) thienyl, (13) triazolyl, and (14) tetrazolyl,
wherein said substituents are selected fromthe group consisting of

-63 -

Table I (continued

Exarnple M etho q

5 40 l
!
) 41
) 42 I
20
43 I
25
44 |
. 30
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(a) hydr ogen, (b) fluoro, chloro, brono,

(c) d err]al koxy, (d) C err]al kyl thio,

g:[e)er CN WQ 95100501 (5)(7) ol ﬁ{ re]r’r], Pc&-ﬁ%@f}oosls
-C(R[err])(R[err])-OH; (9)
-C(Rlerr])(Rerr])-OCerr]alkyl. For purposes of this

specification the heretoaryls of this sub- genus nay be nore part icularly
described in any of the manners descri bedGeabove

Table I (continued)
. O Br Example Method
O
Br
5
5 \ O 45 i
SO,Me
Cl
o, L
°F
SOzMe :
_Br
o, S
15 47 l
SO,Me

Y« ol
G _49 |

30
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- .21 - Wthin this sub-genus there.is the class of

conpounds of
WO 95/00501 PCT/CA94/00318

- 65 -

Table 1 (continued)

Example Method

)
50 |
10 |
51
15
52 |
20
53 |
25
54 |
30

en Replaced
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formula | wherein Rlerr] is selected fromthe group consisting of

(a) cyclohexyl, and (b) rnono or di substituted phenyl, and
wherein the substitutents are selected fromthe group

consi st WRP5§0501 (1) hydrogen, PCT/CAS4100318 (2)
hal o, (3) (Jerr]al koxy, (4)

d err]al kyl t hi o, (5) CN, (6)
CFlerr], (7) derr]al kyl, (8)
N err], and - 66 -

Table I (continued

Example  Method

F
5 O 55 H
7\
N\S
SOzMe

10 SOzMe

56 L+M
O ) O Cl
O
15
57 L+M
20
58 L+M
25
30
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(9) -C(Rerr])(Rerr])-04 R3 is selected fromthe group consisting of

(a)- hydrogen (b) CF3, (c) derr]al kyl r d
- 3al kyl', WO ssioosoz (d) N Rlerr], Rlerr], Rerr], are e}gﬁ/@Xﬁm‘&ﬁﬁ

i ndependently selected fromthe group consisting of (a) hydrogen,
(b) methyl or ethyl, : or Rerr] and Rerr] together with the -
carbon to which they are attached forma saturated carbon
ring of 4, 5 or 6 atons. Mibin this class there is the
sub-cl ass of conpounds of formula | wherein

-

Table I (continued)

Example  Method

59 L+M

10

60 L+M

15
20
25

30
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II><

-Z-
O

I's selected fromthe group consisting of: 30

CH=,
WO 95/00501

10

15

20

25

30

(b) =N-S-NE,

- 68 -
Table I

(a)

PCT/CA94/00318

i o
SO,NH,
‘ SO,NH, /44

SO,NH,
w&

B O SO,NH, O F
F:C s O i FC /s\ O .
2 2

O SO,NH,

/S\ O OMe

OMe

This Sheet Has
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- 22 - (c)=N-ON=; Rerr] is selected fromthe group

corTS|st|ng (a) S(Of[err]CHerr], and (b) S(O[err]NH err

Rl err] gg{’@%’fmsglfromthe group consi sting of 1: ?4’

di -substltut ed phenyl wherein the substitutents are sel ected
fromthe group consisting of (1) hydrogen, (2)
hal o, selected fromthe group consisting of fluoro,

chl oro and brono, (3) C[err]qlég)xy,

-

Table I (continued)

5 OMe
7\
g
SO,NH,
10
SO,NH, '
U Oy
7\ £
N F"C FaC (A
F S Q |
' SO,NH,
20
o oy
7\ A\
AW e s
OMe OMe
. 30
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(4) Jerr]al kylthio, (5) CFerr], (6)

Cerr]Jalkyl; R3 is selected fromthe group consisting of (a)

hydr ogen, (b) CrFlerr], (c) dderr]al kyl and

hydroxyCweos pdreosbyl , Rlerr] and Rlerr] are each sel ected frogcr/tasgnemip
consi sting of (a) hydrogen, (b) methyl or ethyl, or
Rlerr], Rerr] and R err] together with the carbon to which they are
attached forma saturated carbon ring of 5, 6 or 7 atons. For

pur poses of this specifipation al kyl is defined to include

Table 11 (continued)

10

15

20

. 25

30
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| i.near, branched, and cyclic structures, with Cerr]al kyl :including

I ncluding nethyl, ethyl, propyl, 2-propyl, s- and t-butyl, butyl, pentyl,
hexyl, 1, 1WO 95{088dthy| et hyl , cycl opropyl, cyclobutyl, cycl operRGE/CAR00318
cyclohexyl. Simlarly, Cerr]alkoxy is intended to include al koxy groups
of froml to 6 carbon atons of a straight, branched, or cyclic
configuration. Exanples of [|ower al koxy groups include nethoxy, ethoxy,
propoxy, isopropoxy, cyclopropyloxy, cyclohexyloxy, and the |ike.

Li kewi se, C[err]alkylthio is -71 -

-

Table II (continued

OH
& Pi \
i O SONH, s O e

10
SO,NH,
O SO,NH,
y \ -
/ N
e s (S A
- C
OH .
' . ' OH
20 '
] SO,NH, l
/]
N’ﬁw NN
25 S O S O
SO,NH,
. 30
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- 23 - intended to include alkylthio groups of from1l to 6 carbon atons of
a straight, branched or cyclic configuration. Exanples of lower alkylthio
groups i thyl thio, propylthio, isopropylthio, cycloheptylthjo, etc.
By way OM #ﬁqﬁ’éﬁfati on, the propylthio group signifies PC%LYA“’“!’?’IS
-SCH err]CH err]CH err]. Het eroaryl includes furan, thiophene,
pyrrol e, isoxazole, isothiazole, pyrazole, oxazole, thiazole, imdazole,

1, 2, 3-oxadi azole, 1,2,3- thiadiazole, 1,2,3-triazole, 1,3, 4-oxadiazole,
1,3,4-thiadi azole, 1,3,4- triazole, 1,2,5-o0oxadiazole, 1,2,5-thiadiazole,
pyri di ne, pyridazine, -72 -

Table II (continued)

10

15

20

25

30
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pyrimdine, pyrazine, 1,62 ,4-triazine, 1,3,5-triazine, 1,2,4,5-tetrazine,

and the |ike. Benzohet eroaryl includes the above heteroaryl
rings to wMWQ#ARA0L s possible to fuse a benzene ring. PCT/CA94/00318
Exemplifying the invention are: (a)

3-(4- (Am nosul fonyl ) phenyl ) - 2- (4-f | uor ophenyl ) - 5- ( 2-
hydr oxy- 2- propyl ) t hi ophene, b

3- (4- (Am nosul f onyl ) phenyl-) - 2- (4-fl uor ophenyl ) t hi ophene, (c)
3- (4- (Am nosul fonyl ) phenyl ) - 2- (4-f 1 uor ophenyj3) - 5- ( 2-

propyl )t hi ophene, d

3- (4- (Ami nosul fonyl ) phenyl ) - 2- cycl ohexyl t hi n . (e)
5- (4- Car boxyphenyl ) - 4- (4- .EEBE;fLQEngugzD
(met-hyl sul f onyl ) phenyl ) t hi ophene- 2- car boxylic acid, ()

4- (4- Fl uor ophenyl ) - 2- et hyl - 5- (4-

10

15

20

25
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(et hyl sul fonyl ) phenyl )t hi azol e, (9)

2- (4- Fl uor ophenyl ) - 3- (4- (nethylsulfonyl)phenyl) 2-

cyclopenaﬁn 1- one h

4- (4- (vethY P29 ny 1 ) phenyl ) - 5- (4-f I uor ophenyl ) - PCT/GA4/103180 e,
(i) 3-(4-Fluorophenyl) - 4 (4- (et hyl sul fonyl ) phenyl ) -2-(5H) -

f ur anone,

3- (4- Fl uor ophenyl ) -4-(4- (an1nosu|fony|)pheny|) 2- (5H) -

f uranone,

3- (4- Fl uor ophenyl) - 4- (4- (nethylsulfonyl)pﬁéﬁyl)furan

Table I (continuted)

10

15

20

25

30
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-. 24 - (1) 5,5-Dinethyl-3-(4-fluorophenyl)-4-(4-

met hyl sul f onyl ) phenyl ) - 2- (5H) - f uranone, (m _

2- (4- ¢ Am Wesa/qesity | ) phenyl ) - 3- (4- fl uorophenyl )t hi ophene, angc’(lﬁi)A%lnons
3= (4-(Trifluoroacetyl am nosul fonyl ) phenyl) - 2- (4-

-75 -

Table I (continued)

E cl
g
w i “SONH, " O SO,NH,
SO,NH, | SONH,
N / \
{Z’.F F e O

25 F F ' F

This Sheet Has Been Replaced




fl uor ophenyl )t hi ophene, (0)
3-(3- Fluorophenyl) 4- (4- (et hyl sul fonyl ) phenyl ) -2- (5H) - furanone (p)

5,5-D ne -fl uor ophenyl)-4-(4-
met hyl sul ony??g phenyl ) -2-(5H) -furanone, (q) PCT/CA4/00318
5, 5- Di net hyl - 3- (3-chl orophenyl) - 4- (4-

yl sul f onyl ) phenyl ) -2-(5H) - furanone, (r)
4-Di fl uorophenyl) - 4- (4- (et hyl sul f onyl ) phenyl )-2- (5H)-furanone, (
t

5
met h
3-(3, )
3-(3,4-Di chl orophenyl ) 4- (4- (et hyl sul fonyl7)60_henyl )-2- (5H)-furanone, (
5, 5-
met h '
5, 5-

S
)
D net hyl - 3- (3, 4-di fl uor ophenyl ) - 4- (4-

yl sul f onyl ) phenyl ) -2- (5H) - f ur anone,

Di met hyl - 3- (3, 4-di chl or ophenyl) 'Faﬁ]él](conc]udedl

SO,NH, F B ' SO,NH,
o :
O F O SO,NH, OH |

oNH;

10

. O SONH, {ozme ﬁo
\ (N
15 . O

o) E |

20 . \ SO,Me \ O SO,NH, \ O SO,Me
., YC # C *z C
\ Q SO,NH, \ O SO,NH,
4‘0 o # ®
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met hyl sul f onyl ) phenyl ) -2-(5H) - furanone, (v)

5 5-Dineth 4- chl or ophenyl ) 4- ( 4-

net hyl sul f m%é‘ﬁ%yl) 2- (5H) - furanone, (w) PCT/CA94/00318
3-(2- Naphyhyl)4 (4- (et hyl sul fonyl ) phenyl)-2-(5H)- furanone, (Xx)

5, 5- D net hyl - 3- (2- naphyhyl ) 4- (4- (et hyl sul fonyl ) phenyl) 2-(5H)-fumone, (y)
3- phenyl - 4- (4- (et hyl sul fonyl ) phenyl )-2-(5H)-furanone. Further :
illustrating the invention are (a)

3-(3,4-D fluorophenyl) -4-(4- (et hyl sul fonyl)pheny)-2- (5H)-furanone, and

Table II (conclided)

10

15

20

25
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- 25 - (b)

3- phenyl 4- (4- (et hyl sul f onyl ) phenyl ) - 2- (5H) - f ur anone, or a
pharmaceutically acceptable salt thereof. )
WO 95/00501 PCT/CA94/060318
-78 -

Table II (concluded)

10

15

20

25

30
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Some of the conpounds described herein contain one or nbre asymetric
centers an S give rise to diastereoners and optical i ) g
pr esent invég§¥%%&¢s meant to conprehend such possible diaste?ggﬁéégn)gﬁ
well as their racem c and resolved, enantionerically pure fornms and
pharmaceutically acceptable salts thereof. Sone’ of the
conmpounds descri bed herein contain ol efinic double bonds, and unl ess
specified otherwi se, are neant to include both E and Z geonetric isoners.
In a second enbodi nent, the invention encoﬂﬂﬁ%ses phar maceut i cal
conpositions for inhibiting cycl ooxygenase and for treating cycl ooxygenase
nmedi at ed di seases as di sclosed herein C’Pﬁ@lreiﬁi BgnAuRiags maceut ically
acceptabl e carrier and a non-toxic ther 1 ctive anmount of

conpound of forrmula | as described above. ' : Wthin this
enbodi ment the invention enconpasses
SO,NH
SO,NH, 22

Me

F
E OMe
10
SO,Me SO,Me O SONH,
Me O Me O Me (
' \ \ o)
YO YO &
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phar maceuti cal conpositions for inhibiting cycl ooxygenase-2 and for
treating cycl ooxygenase-2 nedi ated di seases as di scl osed herein conprising
a pharmaceutically acceptable carrier and a non-toxic therapeutically

ef f ecti viwoagsid881 of conpound of fornmula | as described abovBCT/CA94/00318

In a third enbodi nent, the invention enconpasses a nethod of inhibiting
cycl ooxygenase and treating cycl ooxygenase nedi ated di seases,

advant ageously treated by an active agent that selectively i nhibits CEM—Z
in preference to COX-1 as disclosed herein conprising: adnministration to a
patient in need of such treatment of a neQexic therapeutically effective
anount of a conpound of Fornula | as disclosed herein. For
purposes of this specification a conpound is said to selectively inhibit
COX-2 in preference to (I»Gl Jf the ratio of the 1C50 concentration for
COX- 1 i nhi bi t iASSa(yS TOD alod

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

5 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
cyclooxygenase-1). In these assays, 100% activity is defined as the
difference between prostaglandin E2 synthesis in the absence and presence

15

of arachidonate addition. IC50 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 IIl.

20 Representative Rat Paw Edema Assay — Protocol

Male Sprague-Dawley rats (150-200g) were fasted overnight
and were given po either vehicle (5% tween 80 or 1% methocel) or a test
compound at 9 - 10 am. One hr later, a line was drawn using a permanent

25 marker at the level above the ankle in one hind paw to define the area of
the paw to be monitored. The paw volume (Vop) was measured using a
plethysmometer (Ugo-Basile, Italy) based on the principle of water
displacement. The animals were then injected subplantarly with 50 ul of a

20 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 (V3}) was measured and the
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15

20

25
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increases in paw volume{V3p - Von) were calculated. The animals were
euthamzed 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 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, ED3g 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 in Table IV.’
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The . pharmaceuti cal conpositions of the present invention conprise a
conpound of Fornula | as an active ingredient or a pharmaceutically
acceptable salt, thereof, and nmay al so contain a pharnaceutlcally
accept alwe 95500501 er and optional |y other therapeutic i ngredP&HGAIHAI318 or m
“pharmaceutically acceptable salts" refers to salts prepared from
pharmaceutical |y acceptabl e non-toxic bases including inorganic bases and
organi c bases. Salts derived frominorganic bases include alum num
ammoni um cal cium copper, ferric, ferrous, lithium magnesium nanganic
sal ts, manganous, potassium sodi um zi nef2and the Iike. Particularly
preferred are the amoni um cal cium nmagnesi um potassium and sodi um

salts. Salts derived from pharnaceutically acceptable organi c non-toxic
bases include salts of primary

, secondabg 1£q£@ertiary am nes, substituted
am nes including naturally occurring s Bﬂ{ t am.nes, .cyclic am nes, and

basi ¢ i on exchange resins, such as _
Whole Cells Microsomes
Example | Conc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
3 | (@M) | % inhib. | % inhib. | | (@M) | % inhib. | % inhib.
1 100 96 12 100 53 8
2 10 69 0 10 49 25
3 10 42 10 33 19
10 3 100 100 100 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
15 8 10 41 '
8 100 89
9 100 83 100 37 9
10 100 95 100 71 12
11 100 39 100 46 7
20 12 100 - 54
13 10 4] 10 52 7
13 100 84 10 58 10
14 10 73 10 45 29
14 100 89 100 63 0
21 14 1000 101 1000 69 0
30
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argi-nine, betaine, caffeine, choline, N N_-dibenzylethylenediam ne,

di et hyl am ne, 2-diethyl am noet hanol, 2-dimethyl am noethanol, ethanol am ne,
et hyl enedi wia 95#0050%- et hyl nor phol i ne, N-et hyl pi peridi ne, gl ucani’ﬁ'EI,CA94100318
gl ucosam ne, histidine, hydrabam ne, isopropylanm ne, |ysine,

met hyl gl ucam ne, norpholine, piperazine, piperidine, polyamne resins,
procai ne, purines, theobrom ne, triethylamne, trinmethylam ne,

tripropyl am ne, tronetham ne, and the |ike. It will be
understood that in the discussion of nethodg3of treatnent which follows,
refegrences to the conpounds of Fornula | are neant to al so include the

phar maceutically acceptable salts. Ce .The Conpound of Fornul a |
is useful for the relief of pain.  fever-gnd inilaomeiionofravaiioety—of
condi ti ons incllkamplépuGone fE\COX-2yTPCOX-hspqciGord, W t COXi2 uerCeXp1
ﬁgggéc\égalt Ol)?];'eCt [ ons CO(HM? Cob’dmllu W %Cmg.d reckn@l n 9"%&5&"@ @hftﬁub
15 20 39 : :
15 80 76
> 15 160 95
16 20 41
16 40 50
16 160 85
10 17 40 41
17 160 77
18 40 24
18 160 58
19 40 21
15 19 160 59
20 10 70
20 40 91
21 10 S0
21 40 94
20 22 20 39
22 160 98
23 20 50
23 160 88
24 40 43
25
24 160 78
25 160 40
. 26 80 27
26 160 39
. 30 27 20 38
27 160 97
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sprains and strains, nyositis, neuralgia, synovitis, arthritis, including
rheumatoid arthritis degenerative joint diseases (osteoarthritis), gout and
ankyl osi ng spondylitis, bursitis, buns, injuries, follomnng sur cal and
dental pWOCHMIFHs. | n addition, such a compound may i nhi bi tPE€H/ 318

-84 -
Example| Conc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
(nM) | % inhib. | % inhib. (M) | % inhib. | % inhib.
28 20 48 a
28 160 69
5 29 20 78
29 160 85
30 160 30
31 20 49
31 160 87
10 32 5 43
32 10 73
32 40 92
32 80 99
33 160 6
15 34 10 30
34 40 80
34 160 102
35 20 32
20 35 40 57
35 160 83
36 10 11
36 40 S0
36 160 89
25 37 10 53
37 40 82
37 160 93
" 38 10 25
38 40 63
30 38 160 88
39 10 | 17
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- 27- - neoplastic transformati ons and netastic tunor growt h and hence can-
be used in the treatnent of cancer. Conpounds of fornula | may al so be
useful for Wwhasibspat mrent of denentia including pre-senile and getyicla04/00318
denentia, and in particular, denentia associated with Al zhei ner D sease (ie
Al zhei mer's denenti a). Conpounds of fornmula I will also

i nhi bit prostanoi d-induced snooth nuscle contraction by preventing the

synt hesis of contractile prostanoids and hence nay be of use in the

treatment of dysmenorrhea, premature |abor agg asthna. By
virtye of its high cyclooxygenase-2 (COX-2) activity and/or its selectivity
for CyC|Ooxygen&&e—%ﬂyﬁyhj?ﬁﬁiﬁﬁj%ﬁ*ﬁﬁﬁ¥4r{QI)(J\
Example onc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
. (nM) | % inhib. | % inhib. (nM) | % inhib. | % inhib.
39 160 84
40 10 43
s 40 40 72
40 160 96
4]
41
42 20 10
10 42 160 44
43 10 78
43 40 101
44 20 14
44 40 55
15 44 160 106
45 10 16
45 40 61
45 160 101
46 10 76
21 % 40 94
46 160 97
47 10 61
47 40 74
s |47 160 101
48 10 7
48 160 47
. 49 10 53
49 40 91
. 30 49 80 99
50 80 42

ThlS Sheet Has Been Rep

T




as defined above, conpounds of fornula I will prove useful as an
alternative to conventional non-steroidal antiinflamatory drugs (NSAI DS
particularly where such non-steroidal antiinflammtory drugs

cont’r a- i WOI%S&®0%0 such as in patients with peptic ul cers, &QWFX?@““-”IS
regional enteritis, ulcerative colitis, diverticulitis or W|th a recurrent
hi story of gastrointestinal lesions; G bleeding, coagulation disorders

i ncluding anem a such as hypoprot hronmbi nem a, haenophilia or other bleeding
probl ens (including those relating to reduced or inpaired platelet
function); kidney disease (eg inpaired reB@l-function); those prior to
surgery or taking anticoagul ants; and those susgeptable to NSAI D i nduced

bartia or jaﬁmpk G o c?@?ao@omsm(' ohe 3’ [NCots.< | COReTa]aORa [
wherein they are prepermM) cq- %linhibs{ % h|ot@mM) age% inlob. | % inhib.
I ngredi ents. mug1 5 49
51 | 20 95
5 51 40 102
52 10 50
52 40 82
52 160 102
53 10 54
10 53 40 96
53 160 102
54 10 81
54 80 91
54 160 99
15 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,
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.
25
30
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in further aspects, the invention enconpasses pharnmaceutical conpositions
for treating cycl ooxygenase-2 nedi ated di seases as defined above

conpri si nowe 93@osdioxi ¢ therapeutically effective anmount of thpCT/AP94008d8 of
Forrmula | as defined above and one or nore ingredients such as anot her

pain reliever including acetom nophen or phenacetin; a potentiator

i ncl udi ng caffeine; an H2-antagoni st, alum num or nagnesi um hydr oxi de,

si met hi cone, a decongestant including phenyl ephrine,

-87 -
L TABLE IV

D30(m STRUCTURE

SOZMB

O
Y

15 | 510.00 /©/S°2Me
=

20
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30
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- 28 - phenyl propanol am ne, pseudophedrine, oxynetazoline, ephinephrine,
naphazol i ne, xyl onetazoline, propyl hexedrine, or |evo-desoxyephedrine; an
antiitussive including codeine, hydrocodone, caram phen, carbetapentane,
dext r and3YQ85/p¥h; a diuretic; a sedating or non-sedating aﬁﬁrfﬁ"é’g{?mlﬁe In
addition the invention enconpasses a nethod of treating cycl ooxygenase
medi-at ed di seases conprising: admnistration to a patient in need of such
treatment a non-toxic therapeutically effect anmobunt of the

-88 -
1.40
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conpound of Forrmula 1, optionally co-adm nistered with one or nore of such
ingredients as listed i medi ately above. Conmpounds of the present

i nvention %*; &Fh pitors of cyclooxygenase-2 and are thereby Lﬁgf,@b“,@ﬁsm
treatment of cycl ooxygenase-2 nedi ated di seases as enuner at ed ove hi's
activity is illustrated by their ability to selectively inhibit

cycl ooxygenase-2 over cycl ooxygenase-1l. Accordingly, in one assay, the
ability of the conpounds of this invention to treat cycl ooxygenase nedi at ed
di seases -can be denonstrated by neasuring t_t? amount of prostaglandin E2
(PGE2) synthesized in the presence of arachidonic acid, cycl ooxygenase 1 or

cyclboxygenase- Z—and—a—conpod present the
concentration off inhibitor required to return PGE2 synt hesis to (50 % of
that.obt ai ned ag cog_rs)‘%ed tojthe uninhi bited control SO,NH,
/\
5 T
F
10
>3.00 : SOaNHz
3.00
\
. —
15
20
1.10 | O SO,Me
f _
N \
. Q0
F
. 30
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Il'lustrating this aspect, we have found that the Conpounds of the Exanples
are nore than 100 tines nore effective in inhibiting COX-2 than they are at
inhibiting COX-1. In addition they all have a COX-2 I1C50 of 1 nMto 1
[err] M Wy ofs@f conparison, |buprofen has an |1 C50 for CO%p@r/ehodiodses r1 M
and | ndonet hacin has an 1C50 for COX-2 of approximately 100 nM For the
treatnment of any of these cycl ooxygenase nedi ated di seases, conpounds of
formula 1 may be adnministered orally, topically, parenterally, by

i nhal ation spray or rectally in dosage unit formul ations cont ai ni ng

conventional non-toxic pharmaceutically a®@eptable carriers, adj uvant s
and vehi cl es. The term parenteral as used herein includes subcut aneous
i nj ections, IftTavenous; TS TUar, Tt Traster matTyeTtin

> S

SO,NH,
10
0.42
15
20
o, |
25 o
F
30
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- 29 - or infusion techniques.
war m bl ooded ani mal s such as m ce,

rats, horses,

In addition to the treatnent of
cattl e sheep, dogs,

cats,

etc., the camaund of the invention is effective in the treatg@Es9igosis

humans. As indi cated above, pharmaceutical conpositions
treat‘i ng
-91 -
’ 2.03 /@/SOZME
5
o .
F F
10 .
1.49 OSOzMe
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o | F
15 O
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o |
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25
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. 30
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cycl ooxygenase-2 nedi at ed di seases as defined may optionally include one or
nore ingredients as |listed above. The pharnaceutica
conpositions containing the active ingredient may be in a formsuitable for
oral Usvo §96osgxanpl e, as tablets, troches, |ozenges, aquepgs/A94@birE
suspensi ons, dispersible powders or granules enul sions, hard or soft
capsul es, or syrups or elixirs. Conpositions intended for oral use may be
prepared according to any nmethod known to the art for the nmanufacture of
phar.maceutical conpositions and such conpositions nmay contain one or nore
agents selected fromthe group consisting92f- sweetening agents, flavoring
agents, colorlng agent s and preserV|ng agents in order to provide

phar maceut i cgtyetegat iﬂu patratapte-preparattons.  Taprersjcontain the

active ingredient in adm jture with non-toxic pharmaceutical fy acceptabl e

exci pi ents whi ch @r3g suitdble for the many SOAdet abl et s| These
exci pi ents be for

Br

0.90 ' /©/3on9

o |
15 0O
Ci

10

]

o |
25 ‘ © -
30

This Sheet Has Been Repl

M




exanpl e, inert diluents, such as cal cium carbonate, sodium carbonate,

| act ose, cal ci um phosphate or sodi um phosphate; granul ati ng and

di sint egrﬁég nts, for exanple, corn starch, or alginic 20TdCAYI008i8Ng
agents, fo xanp e starch, gelatin or acacia, and lubricating agents, for
exanpl e, magnesium stearate, stearic acid or talc. The tablets may be -
uncoated or they may be coated by known techni ques to delay disintegration
and absorption in the gastrointestinal tract and thereby provide a

sustai ned action over a |longer period. For-88amle, a tinme delay materi al
such as glyceryl nonostearate or glyceryl distearate may be enpl oyed. They
may-~ al so be coafed—by—tire—tqgrhmgue—descrFped T the U S, Patent 4, 256, 108;
4,166, 452; and- §, 265,874 to |form osnotic therapeutlc tablets fqr control

rel ease. 0.8%ornulfati ons for oral e502M80 be pr sented as
hared gelatin chpsules wherdqin the active i @ ent is mxed Wwth an inert
solid
/S~
o |
5
o)
Br Cl
10
0.47
15

20 0.7 1 /@,SOZMG

25

Ci

30
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diluent, for exanple, calcium carbonate, calcium phosphate or kaolin, or as
sof t gelatln capsul es wherein the active ingredients is mxed with water or
an- oi | && /0559 exanpl e peanut oil, liquid paraffin, or olgc4ecgd4i00318
Agqueous s S|ons contain the actlve material in adnlxture W th

exci pients SU|tabIe for the manufacture of aqueous suspensions. Such
exci pi ents are suspendi ng agents, for exanple sodi um carboxynet hyl -
cel l ul ose, nethyl cellul ose, hydroxy-propyl methycel |l ul ose, sodi um al gi nat e,
pol yvi nyl -pyrrolidone, gumtragacanth and gg#_acaci a; di spersing or wetting
agents may be a naturally-occurring phosphatide, for exanple lecithin, or

contlensat i on preduets—ef—anrallart-ene G%#éeAﬁm44+4ﬁﬁ45¢-ae+ds-—47)r exanple
pol yoxyet hyl end stearate, of condensati on products of ethyleneloxide with
| ong chain alipghati | coholjs, for exanple"// adSOydyl ene- ¢xycet anol ,
or eondensati or] products of [et hyl ene oxi de partial esters}derived from
fatty acids and a hexitol sf@ich as pol yoxyethkyl ele sorbit ol
V)
o |
Cl
5
(0]
F
10 _ _
2.17 /©/802Me
T~ _
o |
15 O
CFj
20 0.81 USO?_MG
o |
F
25 0 -
OMe
30
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nonool eate, or condensation products of ethylene oxide with partial esters
derived fromfatty acids and hexitol anhydrides, for exanple polyethyl ene
sorbitan nonool eate. The aqueous suspensi ons nay al so contain one or nore
preservavpwesosof or exanple ethyl, or n-propyl, p-hydroxybe®DTars94/ o038 or
nore col oring agents, one or nore flavoring agents, and one or nore
sweet eni ng agents, such as sucrose, saccharin or aspartane. .

O ly suspensions may be fornul ated by suspending the active ingredient in a
vegetable oil, for exanple arachis oil, olive oil, sesanme oil or coconut
oil, or in mneral oil such as liquid palffin. The oily suspensi ons may

contain a thickening agent,

for exanpl e beeswax,

hard paraffin or cetyl

>

al cohol . SwedTenrtng agentp such as 0S€E S€ or apbove, and fl avoring
agents may b¢ added to prpvide a pal atable oral preparation.|{ These
conposi tions|may (RERpr esef ved by the addi {4 aWMi€ant i - oxi dant such as
ascorbic aci ¢. _
o, |
Cl
5
®)
OMe
10 :
0.16 /©/802Me
o |
=
15 0] |
&
20
~1.00 /©/802Me
o, |
25 '
o)
SMe
30
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Di spersi bl e powders and granul es suitable for preparation-of an aqueous

suspension by the addition of water

provide the active ingredient in

adm xt ur e wé bbyogsotli spersing or wetting agent, suspending ageUT/QA%M/BEES Or
Sui tabl e di spersing or wetting agents

nore preservatives.

-97 -
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- 31 - and suspending agents are exenplified by those al ready nenti oned
above. Additional excipients, for exanple sweetening, flavoring and

col oring agents may al so be present. The pharnaceuti cal conpositions
of " the | 9([)1 may al so be in the formof an oil-in-waterpefehdi/onags The
oi |y phase Tiay be a vegetable oil, for exanple olive oil or arachis oil, or
a mneral oil, for exanple liquid paraffin or m xtures of these. Suitable
enul si fying agents may be naturally-occurring phosphatides, for exanple soy
bean, lecithin, and esters or partial esters derived fromfatty acids and
hexitol anhydrides, for exanple sorbitan_mggnool eate, and condensation
products of the said partial esters with ethyl ene oxide, for exanple

pol yoxyet hyl epe—serbtatf
0.48 /©/'302NH2
o, |
S
o
F
F
10
0.46 /@rsozNHz
o |
15
O
Cl
Ci
20
0.26 /©/SO2M9
o |
25
O
Ci
F
30

This Sheet Has Been Replaced

T




nonool eate. The emul sions may al so contain sweetening and flavouring
agents. Syrups and elixirs may be formul ated with sweeteni ng
agents, fo gl ycerol, propylene glycol, sorbitol or s
fornulatioﬁgggéga%fso contain a denulcent, a preservative and Tz%%%wﬁgﬁgnd
coloring agents. The pharnmaceutical conpositions nmay be in the formof a
sterile injectabl e aqueous or ol eagenous suspension. This suspension may be
formul ated according to the known art using those suitable dispersing or
wetting agents and suspendi ng agents which pg e been nentioned above. The
sterile injectable preparation may al so be a“Sterile injectable solution or

suspension in a pon-toxic parenterallyv-acceptable diluent or _sglvent, for
exanple as a solption in 1, 34butane diol. Anbng the acceptabl e ehicles and
sol vents that may be ggﬁloyec are water, RingeL. s Shimeon and ifsotonic
sodium chl ori de pol ut’tcn. | n jaddition, sterxe
o | |
5
0]
Br
F
10 .
0.25 Q/SO?_Me
o |
15
(@)
Cl
20
0.1-3
25
30
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oils are bonventionally enployed as a solvent or suspending nmedium For
this purpose any bland fixed oil may be enpl oyed including synthetic nono-
or diglycerides. In addition, fatty acids such as oleic acid find use in

t he pr Ry do?(ﬁ of injectables. Conpounds of pefabaodiieay

al so be admnistered in the form of a suppositories for rectal

adm ni stration of the drug. These conpositions can be prepared by m xing
the drug with a suitable non-

- 100 -
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- 32 - irritating excipient which is solid at ordinary tenperatures but
liquid at the rectal tenperature and will therefore nelt in the rectumto
rel’'ease theguglpajghsoSuch materials are cocoa butter and pol yet hylgieaduooss! s.
For~ toplcal use creans, ointnents, jellies, solutions or suspensions,
etc., containing the corrpound of Forrrul a |l are enployed. (For purposes of

t hi s application, topical application shall include nouth washes and
gargles.)

- 101 -

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

6)) all operations were carried out at 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 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
magnetic resonance (NMR) spectrometry or microanalytical data; yields
are given for illustration only; when given, NMR data is in the form of
delta (8) 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. 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.
(melting point), L (liter(s)), mL (milliliters), g (gram(s)), mg

(milligrams(s)), mol (moles), mmol (millimoles), eq (equivalent(s)).
25

10
15

20

The following abbreviations have the indicated meanings:
Ac = acetyl
) Bn = benzyl
DBU = 1,8-diazabicyclo[5.4.0lundec-7-ene
- 30 ~ DIBAL = diisobutylaluminum hydride
DMAP . =. 4-(dimethylamino)pyridine
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Dosage | evel s of the order of fromabout 0.01 ng to about 140 ng/ kg of body
wei ght per day are useful in the treatnment of the above- indicated
conditions, or alternatively about 0.5 ng to about 7 g per patient per day.
For exa Lhofl ammati on nmay be effectively treated by th k &4 tion
of fr_omr@ ?S{Obgﬁm to 50 ng of the conpound per kil ogram o%@%ﬂ@?%ﬁt per
day, or alternatively about 0.5 ng to about 3.5 g per patient per day, -
preferably 2.5 ng to 1 g per patient per day. The amount of
active ingredient that may be conbined with the carrier materials to
produce a single dosage formw || vary dqgandi ng upon the host treated and
the particul ar node of adm nistration. For exanple, a formulation intended
for the oral adm nistration of humans. may contain from0.5 ng to 5 g of
active agent conpoldM&d with=an appr obsNadimethyltarmamidant anount of

carrier material wgEtgN may vary.. triethylamine
LDA = lithium diisopropylamide
m-CPBA = metachloroperbenzoic acid
MMPP = monoperoxyphtalic acid
> MPPM = monoperoxyphthalic acid, magnesium salt
6H20
Ms = methanesulfonyl = mesyl = SO2Me
MsC - = methanesulfonate = mesylate
NSAID = " non-steroidal anti-inflammatory drug
+0 OXONE® = JKHSO5-KHS04-K2504
PCC = . pyridinium chlorochromate
PDC = pyridinium dichromate
Ph = phenyl -
15 Phe = benzenediyl
Pye = pyridinediyl
I.t. = room temperature
rac. = racemic
SAM = aminosulfonyl or sulfonamide or
20 ' : SO2NH2
TBAF = tetra-n-butylammonium fluoride
Th = 2- or 3-thienyl

TFAA = trifluoroacetic acid anhydride
THF = tetrahydrofuran

25 Thi = thiophenediyl
TLC = thin layer chromatography
TMS-CN = trimethylsilyl cyanide
Tz = 1H (or 2H)-tetrazol-5-yl
C3Hs = allyl

30

Alkyl Group Abbreviations
Me =  methyl
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fromabout 5 to about 95 percent of the total conposition. Dosage unit
formse will generally contain between fromabout | ng to about 500 ng of an
active in redl ent typically 25 ng, 50 ng, 100 ny, -200 ng, 3fEr/0894/603(8 ny,
500 ny, 00 ng, or 1000 nyg. It will be understood,
however, that the specific dose | evel

for any particular patient wll
depend upon a variety of factors including the age, body weight, general

health, sex, diet, time of admnistration, route of admnistration, rate
of excretion, drug conbination and the sevyg3gty of the

particul ar di sease
under goi ng t her apy. Met hods of Synthesis
] Et = ethyl
n-Pr =  normal propyl
) i-Pr =  isopropyl
n-Bu = normal butyl
i-Bu = isobutyl
> s-Bu = secondary butyl
t-Bu = tertiary butyl
c-Pr = cyclopropyl
c-Bu = cyclobutyl
c-Pen = cyclopentyl
10 c-Hex = cyclohexyl
15
20
25
30
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The conpounds of the present invention can be prepared

according to the follow ng nethods. Method A
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EXAMPLE 1"

3-(4- Ammosulfonyl)phenyl)-2 (4-ﬂuorophenyl) -5-(2-hydroxy-2-
propyDthiophene o

Step 1: 1-(4-Fluorophenyl)-2-(4-(methyithio)phenylethanone

To 4-fluorobenzaldehyde (5.40 g) in 1,2-dichloroethane
(43.50 mL) were added TMS-CN (4.32 g) and ZnlI2 (44 mg). After0.5h
at r.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). After a 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
NH4O0Ac (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).
IH NMR (CD3COCD3): 6 2.45 (3H, s5), 4.34 (2H, s), 7.19-7.29 (6H, m),
8.14 (2H, q).

tep 2: Cis,trans-3-chloro-3-(4-fluorophenyl)-2-(4-(methylthio)-
phenyl)propenal
To a solution of 1-(4-fluorophenyl)-2-(4-(methylthio)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): 8 2.40 and 2.48 (3H, 2s), 6.90-7.80 (8H, m), 9.55
(11, s). :
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The-[err]-chlorovinyl al dehyde 111 can be obtained fromthe ketone Il and
the Vilsneier reagent (DMF-POCl[err]) using the general nethod described by

Wei'ssenfels (Z. em 1966, 6, 471). The thi ophene conmpound | V. ped
fromITl u‘é’PrPg?"’t“%g general method described by Wéissenfels (Z&@é‘?ﬁ%ﬁign,

13, 57). The thiol conpound V can be obtained after oxidation of conpound
IV (Rlerr] = -SMe) with one equivalent of m CPBA foll owed by treatnent of
the resulting sulfoxide with TFAA at reflux. The sul fonam de group (VI) can
then be fornmed by the nethod of Kharash (J. lgrer. Chem Soc. 1951, 73,
3240). The hydrol ysis of conpound VI and det! boxylation with Cu bronze in
qui ol i ne provi des conpound VII. Conpound VII (R4 = H can be treated with
hal ogenati ng agent such as bromne in acetic acid td allow the preparation

ATy SR, SUL FilRephen A by oy e, o
usi ng t he carboxylic acid methyl ester
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
5  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 HCI, the title product was purified by flash
chromatography (30% EtOAc in hexane) (2.00 g).
1H NMR (CD3COCD3): 8 2.48 (3H, s5), 3.88 3H, 5), 7.11 (2H, 1), 7.21
10 (4H, s), 7.37 (2H, q), 7.80 (1H, s).

Step 4: 5-(4-Fluorophenyl)-4-(4-(methylsulfinyl)phenyl)thiophene-2-
carboxyvlic acid methyl ester -

To a solution of 5-(4-fluorophenyl)-4-(4-(methylthio)phenyl)-
15 thiophene-2-carboxylic acid methy! ester (5.60 g) in CH2ClI2 (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 NaHCO3, dried over Na2S04, filtered and
evaporated to dryness to provide the title compound as a white foam (5.00
20 g). . -
%H NMR (CD3COCD3): 8 2.75 (3H, s), 3.92 (34, s), 7.15 (2H, t), 7.40
(2H, q), 7.52 (2H, d), 7.66 (2H, d), 7.90 (1H, s).

Step 5: 4-(4-(Aminosulfonyl)phenyl)-5-(4-fluorophenyl)thiophene-2-
25 carboxylic_acid methyl ester

" 5-(4-Fluorophenyl)-4-(4-(methylsulfinyl)phenylthiophene-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

. 30 (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
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Wi nreb net hodol ogy (Tetrahedron Letters, 1977, 4171) foll owed by
dehydration with TFAA. The CF[err] group can be introduced at C5 of VI
via the nethod of Grard (J. Og. Chem 1983, 48, 3220). The

I nt r oducty®@bsedsopn al kyl group at G5 can be achi eved via pcrrdaedebzigrafts
reaction on VI (R4 = H and an acyl chloride, d-CO |ower alkyl and a

catalyst such as TiC[err], followed by reduction. For Rerr]=Me, this can
be achieved fromthe ester (Rlerr]=CJerr]M) via a DIBAL-H reduction
fol |l owned by deoxygenation using the nethod of Lau (J. Org. Chem 1986, 51,
3038). Tertiary alcohols (R4= - C(CH3) 20H 0ean be obtained fromVl and
MeMyBr. These tertiary al cohols can al so be deoxygenated using the nethod

of Lau. Sini | oy o (hAY BSBHE).| ASA2H i) BRANht WAYRBFed Wlder

-reduced pressure and after pumping, THF (20.0 mL) was added to the
resulting mass of product. After bubbling NH3 through for a few minutes
at 0°C, the reaction mixture was stirred for 0.5 h at r.t. After extraction
with EtOAc - 25% NH40Ac solution and flash chromatography (30 to

5 40% EtOAc in hexane), the title product was obtained as a white solid
(0.210 g).
1H NMR (CD3COCD3): & 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, s).

10 Step 6: 3-(4-Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-
hydroxy-2-propyDthiophene
To 4-(4-aminosulfonyl)phenyl)-5-(4-fluorophenyl)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
15 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). |
IH NMR (CD3COCD3): 8 1.65 (6H, s), 4.52 (1H, s), 6.55 (2H, bs), 7.09
20 (3H, m), 7.34 (2H, dd), 7.30 (2H, m), 7.43 (2H, d), 7.82 (2H, d). Anal.
- caled. for C19H18FNO3S2; C, 58.31; H, 4.60; N, 3.58. Found: C, 57.94;
H, 4.66; N, 3.44

EXAMPLE 2
25

3-(4-(Aminosulfonyl)phenvl)-2-(4-fluorophenyvl)thiophene

Stepl:  4-(4-(Aminosulfonyl)phenyl)-5-(4-fluorophenyl)thiophene-2-

carboxylic acid

3¢ To a solution of 4-(4-(aminosulfonyl)phenyl)-5-(4-fluoro-
phenyl)thiophene-2-carboxylic acid methyl ester (Example 1, Step 5)
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(0.210 g) in THF (2.0 mL) were added MeOH (1.0 mL), NaOH 1IN (1.0
mL) and a few drops of NaOH 10N. The resulting mixture was heated at
45°C for 2 h and the reaction was then partitioned between EtOAc and HCI
(3N) to provide the title product as a white solid (0.200 g).

1H NMR (CD3COCD3) 6 6.60 (2H, s), 7.15 (2H, 1), 7.35 (2H, q), 7.45
(24, d), 7.82 (2H, d), 7.87 (1H, s).

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

To a solution of 3-(4-(aminosulfonyl)phenyl)-2-(4-
fluorophenyl)thiophene-2-carboxylic acid (0.280 g) in quinoline (4.0 mL)
was added Cu bronze (0.300 g). After 0.5 h at 180°C under nitrogen, the
reaction mixture was extracted with EtOAc and HCl 3N, dried over
Na2S04 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).

Anal. calcd for C16H12FNO2S2;
C, 57.65; H, 3.60; N, 4.20.

. Found:  C, 57.62: H, 3.59: N, 4.15.

EXAMPLE 3

IH NMR (CD3COCD3) 8§ 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).

Anal. calcd. for C19H18FNO2S2.
" C, 60.80; H, 4.80; N, 3.73.
Found: C, 60.59; H, 4.45; N, 3.60.
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EXAMPLE 4
3-(4-(Aminosulfonyl)phenyl)-2-cyclohexylthiophene
1H NMR (CD3)2)CO) 5 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 (15, m), 6.58 (2H, bs), 7.05 (1H, d), 7.37
(1H, d), 7.58 (2H, d), 7.97 (2H, d).

EXAMPLE 5

5-(4-Carboxyphenyl)-4-(4-(methylsulfonyl)phenyl)thiophene-2-carboxylic
acid ' .

Step 1: 4-(2-(4-Methylthiophenyl)-1-oxo-ethyl)benzoic acid methyl

ester

To methyl 4-formylbenzoate (10.30 g) in 1,2-dichloroethane
at r.t. were added TMS-CN (6.58 mL) and ZnI2 (2.00 g), after 0.5 h at
r.t., the solvent was removed in vacuo. To the resulting TMS cyanohyrin
(5.00 g) in THF (22.0 mL) at -78°C was added dropwise a solution of LDA
0.87 M in THF (26.2 mL). After a period of 0.5 h, a THF solution (10.0
mL) of 4-(chloromethyl)thioanisole was added dropwise over 0.5 h. The
temperature was then brought slowly to -20°C then to 5°C for 2 h and
TBAF IM in THF (50.0 mL) was added. After the addition of 25%
aqueous solution of NH40OAc, 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).

tep 2: 4-(1-Ox0-2-(4-(methylsulfonyl)phenyl)ethyl) benzoic acid -
" methyl ester
To 7.10 g of 4-(2-(4-methylthiophenyl)-1-0x0-ethyl)benzoic
acid methyl ester in MeOH (100 mL) was added oxone (21.0 g) in H20
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(20.0 mL) at 0°C. After a few hours at r.t., the reaction mixture 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).

IH NMR (CD3COCD3) 6 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: Cis,trans 4-(1-Chloro-3-0x0-2-(4-(methylsulfonyl)phenyl)-1-
propenylbenzoic acid methylester
To a solution of 4-(1-0x0-2-((4-methylsulfonyl)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 NH4OAc and EtOAc. After
drying over Na2S0O4 and evaporation the title compound was obtained as
an oil and used as such for the next step.

Step 4: 5-(4-(Methoxycarbonyl)phenyl)-4-(4-(methylsulfonyl)-
phenyDthiophene-2-carboxylic acid methyl ester
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) 6 3.13 (3H, s), 3.85 and 3.92 (6H, 2s), 7.50 (2H,
d), 7.55 (2H, d), 7.90 (2H, d), 7.92 (1H, s), 7.92 (2H, d).

Step 5: 5-(4-(Carboxyphenyl)-4- (4-(methy1)sulfony1)phenyl)
thiophene-2-carboxylic_acid
Prepared from 5-(4-(methoxycarbonyl)phenyl)-4-(4-
(methyl)sulfonyl)phenyl) thiophene-2-carboxylic acid methyl ester as for
Example 2, Step 1.
1H NMR (CD3COCD3) & 3.15 (3H, s), 7.50 (2H d), 7.62 (2H, d), 7.95
(2H, d), 7.98 (1H, s), 8.05 (2H, d).

Anal calcd. for C19H1406S2¢0.1 H20:
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Met hod B: Ket one X can be converted to the thiophene conpound XI
usi ng general nethods already described in Method A The thi ophene Xl |
can be prepared by nmetallation of XI with n-BuLi, quenching with nethyl
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C, 56.46; H, 3.51.
Found: C, 56.18; H, 3.51.

XAMPLE 6

5 4-(4-Fluorophenvyl)-2-methvl-5-(4-(methvlsulfonyl)phenvylthiazole

Step 1: 1-(4-Fluorophenvl)-2-(4-(methylsulfonyl)phenyllethanone
To 1-(4-Fluorophenyl)-2-(4-(methylthio)phenyl)ethanone of

Example 1, Step 1 (17.9 g) in a solution of CH2Cl2-MeOH (272.0 mL/27.0
10 ml) at 0°C was added MPPM (28.0 g). The cooling bath was then
removed and the reaction mixture stirred at r.t. for 1 h. At 0°C, additional
MPPM (28.0 g) was added and the reaction mixture kept for 1.5 h at r.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.
1H NMR (CD3COCD3) § 3.13 (3H, s), 3.58 (2H, s), 7.29 (2H, t), 7.55 (2H,
d), 7.88 (2H, 4d), 8.20 (2H, dd).

15

20 Step 2: 2-Bromo-1-(4-fluorophenyl)-2-(4-(methylsulfonyl)phenyl)-
ethanone
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
25 quenched with Na2S204, extracted with CH2Cl2, dried over Na2S04 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, s), 7.05 (1H, s), 7.30 (2H, t), 7.87 (2H,
d), 7.95 (2H, d), 8.25 (2H, dd).

30
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phosphoni ¢ dichloride and addition of water or ammonia (X = OH or NH2) .

Simlarly,

[efr] .

|

the ot her regioisoner XIV can be prepared from ket one Xl
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Step 3: 4-(4-Fluorophenyl)-2-methyl-5-(4-(methylisulfonyl)phenyl)-
thiazole -
To 2-bromo-1-(4-fluorophenyl)-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% NH4OAc and purified by flash
chromatography (50% EtOAc in hexane then 90% Et20 in hexane) to yield
the title compound (0.320 g).
1H NMR (CD3COCD?3) § 2.72 (3H, s), 3.15 (3H, s), 7.09.(2H, t), 7.52 (2H,
dd), 7.60 (2H, d), 7.92 (2H, 4d).
Anal. calcd. for C17H14FNO2S2:
C, 58,78; H, 4.03; N, 4.03.
Found: C, 58.71, H, 4.17; N, 3.85.

EXAMPLE 7

2-(4-Fluorophenyl)-3-(4-(methvlsulfonvl)phenvl)-2-cyclopenten-1-one

Step 1: 1-(4-Fluorophenyl}-5-hexen-2-one
To a suspension of 14.6 g (80 mmol) of CdC12 in 200 mL of

ether cooled to 0°C was added 115 mL of 1.3 M solution of 3-butene-1-
magnesium bromide dropwise. The mixture was refluxed for 1 h and
ether was then removed by distillation. Benzene (500 mL) was introduced,
followed by a solution of 17.5 g (100 mmol) 4-fluorophenylacetyl
chloride. After refluxing for 1 h, the reaction mixture was quenched with
200 mL of saturated aqueous NH4Cl, 50 mL of 1 N HCI, 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.

IH NMR (CDCI3) & 2.40 (2H, t), 2.53 (2H, t), 3.63 (2H, s), 4.90-4.98 (2H,
m), 5.67-5.78 (1H, m), 6.98 (2H, t), 7.13 (2H, m).

il
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Step 2: 1-(4-Fluorophenyl)-5-0x0-2-pentanone S

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 g of triphenylphosphine
and stirred at room temperature for 1 h. The reaction mixture was
concentrated and flash chromatographed with 3:1 hexane/EtOAc to give 8
g of the title ketoaldehyde. '
IH NMR (CDCI3) 8 2.72 (4H, s), 3.71 (2H, s), 6.99 (2H, 1), 7.14 (2H, m),
9.73 (1H, 5).

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

A solution of 8 g of 1-(4-fluorophenyl)-5-oxo-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.
IH 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).

Step 4: 1-(4-(Methylthio)phenyl)-2-(4-fluorophenyl)-2-cyclo-

penten-1-ol

To a solution of 3.86 g (19 mmol) of 4-bromothicanisole in 90
mL of Et20 cooled at -78°C, was added 22 mL of 1.7 M 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 Et20 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
Na2S04, and purified by flash chromatography, eluted with 4:1
hexane/EtOAc to give 3.4 g of the desired product.
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1H NMR (CDCI3) 8 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).

Step S: 2-(4-Fluorophenyl)-3-(4- (methylthlo)phenyl) 2-cyclo-

penten-1-one
To a suspension of PCC (4.5 g, 20.9 mmol) and 10 g of

anhydrous 4 A 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-fluorophenyl)-2-
cyclopenten-1-ol in 20 mL CH2Cl2. The mixture was stirred for 1 h at r.t.
and then diluted with 300 mL of Et20. After filtration and concentration,
the residue was flash chromatographed with 2:1 hexane/EtOAc to gwe 1.5
g of the title product.
1H NMR (CDCI3) 6 2.45 (3H, s), 2.68 (2H, m), 3.00 (2H, m), 7.02 (2H,
=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-(methy]sulfonyl)phenyl)-2—
cyclopenten-1-one

To a solution of 50 mg (0.17 mmol) of 2-(4-Fluorophenyl)-3-
(4-methylthio)phenyl)-2-cyclopenten-1-one in 8 mL of 10:1 CH2Cl2/MeOH
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.
IH NMR (acetone-dg) 8 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).

EXAMPLE 8

4-(4-(Methylsulfonyl)phenyl)-5-(4-fluorophenyl)-isothiazole
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To a solution of 338 mg (1 mmol) of cis,trans 3-chloro-3-(4-
fluorophenyl)-2-(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,

S concentrated and purified by flash chromatography eluted with 3:2
hexane/EtOAc to give 250 mg of the title product.
1H NMR (CDCI3) 6 8.57 (1H, s), 7.93 (3H, d), 7. 50 (2H, d), 7.30 (2H, 1),
7.08 (2H, t).

10 | EXAMPLE

3-(4-Fluorophenvl)-4-(4-(methvlsulfonyl)phenvl)-2-(5 H)-furanone

Step 1: 2-Bromo-1-(4-(methylsulfonyl)phenyllethanone

15 A solution of 197 g of 4-(Methylthio)acetophenone (ref:
JACS, 1952, 74, p. 5475) in- 700 mL of MeOH and 3500mL of CH2Cl2 was
added 881 g of MMPP over a period of 30 min. After 3 h at room
temperature the reaction mixture was filtered and the filtrate was washed
with 2 L of saturated aqueous solution of NaHCO3 and 1 L of brine. The

20 aqueous phase was further extracted with 2 L of CHClp. The combined
extracts was dried over Na2SO4 concentrated to give 240 g of 4-
(methylsulfonyl)acetophenone as a white solid.

To a cooled (-5 °C) solution of 174 g of 4-

(methylsulfonyl)acetophenone in 2.5 L of CHCl3 was added 20 mg of

25 AICl3, followed by a solution of 40 mL of Br2 in 300 mL CHCIl3. The
reaction mixture was then treated with 1.5 L of water and the CHCI3 was
separated. The aqueous layer was extracted with 1 L of EtOAc. The
combim_ad extracts was dried over Na>SO4 and concentrated. The crude
product was recystalized from 50/50 EtOAc/hexane to give 210 g of 2-

30 bromo-1-(4-(methylsulfonyl)phenyl)ethanone as a white solid.
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Step 2: :
.- Tothe 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 IN HCL. The product was extracted with EtOAc, dried over
NaSO4 and concentrated. The residue was purified by flash
chromatography (40% EtOAc in hexane) to yield 150 mg of the title
compound as a solid.

IH NMR (CD3COCD3) 8 3.15 (3H, s), 5.36 (3H, s), 7.18 (2H, J=8.9 Hz, 1),
7.46 (2H, m), 7.7 (2H, J=8.65 Hz, d), 7.97 (2H, J=8.68, d).

EXAMPLE 10

3-(4-Fluorophenvl)-4-(4-(aminosulfonvl)phenvyl)-2- 2H -furanone

1H NMR (CD3COCD3) 3 5.34 (2H, s), 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).

XAMPLE 11
3-(4-Fluorophenyl)-4-(4-(methvlsulfonvl)phenv]furan

tep 1:

Using the product of Example 10, (0.2 g) in THF (5 mL) and
toluene (3 mL) was added slowly at -78°C a solution of DIBAL (0.72 mL,
1M in toluene). After 15 min, the solution was warmed up to 0°C for
another 15 min. This mixture was then poured into a chilled aqueous
solution of sodium potassium tartrate and EtOAc. The organic layer was
stirred for 0.5 h with a few crystals of camphor sulfonic acid. This
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solution was then concentrated and purified by flash’ chromatography to
yield the title compound.

IH NMR (CDCI3) _ 3.1 (3H, s), 7.02 (2H, J=8. 9 t), 7.18 (2H, m), 7.4 (2H,
J=8.8 Hz, d), 7.58 (1H, s), 7.68 (1H, s), 7.85 (2H, J=8.8 Hz, d)

XAMPLE 12

5,5-Dimethyl-3-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2- (SH)-
furanone

Step 1: Methy! 2-trimethylsilyloxyisobutyrate

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
dried over MgSO4, concentrated and passed through a short plug of silica
gel eluted with 9:1 hexane/EtOAc. Evaporation of solvent afforded 1.27 g
of the title compound as a colorless oil. :
1H NMR (CD3COCD3) & 0.08 (9H, s), 1.38 (6H, s), 3.67 (3H, s).

Step 2: 2-Tg'methylsily]oxy-4‘-(methyithio Jisobutyrophenone

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 2.5 M n-BuLi
solution in hexane. After stirring at -78°C for 1 h, a solution of 380 mg
(2.0 mmol) of methyl 2-trimethylsilyloxyisobutyrate in 2 mL of THF was
added. The mixture was stirred at -78°C for 2 h and then quenched with
NH4O0Ac buffer. The product was extracted with EtOAc, dried over
MgS04 and concentrated. The residue was purified by flash
chromatography, eluting with 19:1 hexane/EtOAc to give 95 mg of the title
product.
1H NMR (CD3COCD3) 6 0. 05 (4, s), 1.52 (6H, s), 2 53 (3H, s), 7.33
(2H, d), 8.12 (2H, d).

This Sheet Has

L.



Met hod D

Ket one XV can be converted to the im dazol e conpound

XVI Il after treatnment with formani de using the preparation of Brederick et
- Chem Beorscdfns P- 88 PCT/CA94/00318
- 117 -
Step 3: -Hydroxy-4'-(methylthio)isobutyrophenone

10

15

20

25

30

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 1 M n-
Bu4NF 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 concentrated. The residue was purified by
flash chromatography, eluting with 4:1 hexane/EtOAc to give 25 mg of the
title product. :
1H NMR (CD3COCD3) 8 1.50 (6H, s), 2.54 (3H, s), 4.68 (1H, s), 7.30
(2H, d), 8.15 (2H, d).

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 CH2CI2 were added 0.2 mL of
pyridine and 140 mg (0.81 mmol) of 4-flucrophenylacetyl chloride. The
mixture was stirred at room temperature overnight and then quenched with
NH4OAc buffer. The product was extracted with EtOAc, dried over
MgS0O4 and concentrated. The crude product was purified by flash
chromatography eluting with 8:1 hexane/EtOAc to give 95 mg of the title
product.
1H NMR (CD3COCD3) 5 1.62 (3H, s), 1.67 (3H, 5), 2.48 (3H, 5), 3.79
(2H, s), 7.0-7.3 (6H, m), 7.78 (2H, d).

Step 5: 5,5-Dimethyl- 3-(4-ﬂuorophenyl-4-(4-methylth10phenyl)~2—
(5H)-furanone
To a solution of 95 mg of 2-(4-fluorophenylacetoxy)-4'-
(methylthio)-isobutyrophenone 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,
dried over MgSO4 and concentrated. The residue was purified by flash
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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). |

Step 6: 5,5-Dimethyl-3-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-
2-(5H)-furanone
To a solution of 81 mg of 5,5-dimethyl-3-(4-fluorophenyl)-4-
(4-methyl-thiophenyl)-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, 5), 7.02 (2H, dd), 7.40
(2H, dd), 7.65 (2H, d), 8.03 (2H, d). '

EXAMPLE 13

2-( (4-aminc.)sulfonyl )phenyl )-3-(4-ﬂuorop_-heny'l Jthiophene :

IH NMR (CD3COCD3) 8 6.60 (2H, bs), 7.12 (2H, t), 7.25 (1H, d), 7.35
(24, 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
Found: C, 57.55; H, 3.79; N, 4.03
EXAMPIE 14

3-(4-(Trifluoroacetylaminosulfonyliphenyl)-2-(4-fluorophenylthiophene

This Sheet Has Been Replacec




Met hod E: Pyrol e conpound XX can be obtai ned from di ketone Xl X
usi ng the general procedures of Friedman et al, J. Org. Chem 1965, 30, p.

854, K. Dinroth et al, Ber. 1956, 56, 2602, K Dintoth et al ,
634, 102. WASSOPHE NH of the pyrole can be acylated with O - C@%&ﬁé‘?’ﬁg’liyl
in the presence of a base such as Et3N. Al so al kyl ated products can be .

prepared using al kyl halides as reagents with a base such as NaH.
MVETHOD E _

-119 -

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).

EXAMPLE 15
3-(2. 4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(SH)-furanone

Analysis calculated for C17H12F204S
C, 58.28: H, 3.45: S, 9.15
10 Found: C, 58.27: H, 3.50; S, 9.27

EXAMPLE 16

3-(3.4-Difluorophenyl)-4-(4-(methylsuifonyl)phenyl)-2- -furanone

15 To a solution of 3,4-diflucrophenylacetic acid (ALDRICH
CHIMICAL) (10 g) and 2-bromo-1-(4-(methylsulfonyl)phenyl)ethanone (
Example 9, Step 1) (17.3 g) in acetonitrile (200 mL) 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

20 mL of DBU. After 2 h at 0°C, the mixture was treated with 200 mL of 1IN
HCI and the product was extracted with EtOAc, dried over Na2SO4 and
concentrated. The residue 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.

25
Analysis  calculated for C17H12F204S
C, 58.28; H, 3.45; S, 9.15
- Found: C, 58.02; H, 3.51; S, 9.35
: 30 | EXAMPLE 17
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Analysis  calculated for C;7H12F204S
C, 58.28; H, 3.45; S, 9.15 -
Found: C, 58.18; H, 3.50; S, 9.44

EXAMPLE 18

3-(2.5-Difluorophenyl}-4-(4-(methylsulfonyl)phenyN-2-(S )-furanone

Analysis  calculated for C17H12F204S
C, 58.28; H, 3.45; S, 9.15
Found: C, 58.89; H, 3.51; S, 9.11

EXAMPLE 19

3-(3.5-Difluorophenyl)-4-(4-(methylsulfonvl)phenvl)-2-(5 H)-furanone

 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
-(4-Bro henv-4-(4-(methvlsulfonvl)phenyl)-2-(5 H)-furanone
Analysis  calculated for C17H13BrO4S
C, 51.94; H, 3.33; S, 8.16
Found:  C, 51.76; H, 3.42; S, 8.21

EXAMPLE 21
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3-(4-Chlorophenyl-4-(4-(methylsulfonyl)phenyl)-2-(5 -furanone

1H NMR (300 MHz, CDCl3) 8 7.93 (2H, d), 7.49 (2H d), 7. 35 (4H, m),
5.16 (2H, s), 3.06 (3H, s)

& - EXAMPLE 22
3.(4-Methoxvphenvl)-4-(4-(methvisulfonvl)phenvl)-2-(5H)-furanone

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

EXAMPLE 23

15 3.(Phenyl)-4-(4-(methylsulfonyDphenyl)-2-(SH)-furanone
To a solution of phenylacetic acid (27.4 g, 201 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 temperature 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 HCl (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 MgSQy4, 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/CH2Cly, giving after evaporation of the

30

. solvent and swish in ethyl acetate, 36.6 g (58%) of the title compound.

20

25
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- 39 - Mthod F The conpounds of type XXV can be prepared from
readily avail abl e 4-substituted phenyl acetyl chlorides XXla. Reaction of

di (3- butenyl)cadmumw th a 4-substituted phenylacetyl chloride provides
ket one nolysis of XXl affords keto al dehyde XXl b wgj i l'ized
by base%iaos‘stf;%@1 cycl opentenone XXII. Addition of aryl nagn\é\gdl:ﬁ'}rénAgflgﬁxge or
aryl'lithiumto XXIl gives allylic alcohol XXIV. Oxidation of XXIV with

pyri di ni um chl orochromate affords the desired 2,3- disubstituted

cycl opent enone XXV. For preparation of conpound XXV (R err]=S(err] M),

4- et hyl-t hi ophenyllithiumis used foll o by oxidation with the nagesi um
salt of nonoperoxyphthalic acid (MWP) or m chl oroperoxybenzoic acid

(mCPBA) to i ')Ha‘i%i%e t G A fod C17H1404S
C, 64.95; H, 4.49; S, 10.20
Found: C,64.63; H, 4.65; S, 10.44

EXAMPLE 24
5
3-(2-Chloroghenyl )-4-(4-(methylsulfonylphenyl)-2-(5H)-furanone
Analysis calculated for C17H13Cl04S |
C, 58.54; H, 3.76; S, 9.19
10 Found: C, 58.59; H, 3.80; S, 9.37
EXAMPLE 25
3-(2-Bromo-4-fluorophenyl}-4-(4-(methylsulfonyl)phenyl)-2-(5H)-
15 furanone '
Analysis  calculated for C17H12BrFO4S
C,49.75; H, 2.93
Found: C, 49.75; H, 3.01
20 .

EXAMPLE 26
3-(2-Bromo-4-Chlorophenyl)-4-(4-(methylsulfonylphenyl)-2-(5H)-
furanone

25 '
1H NMR (300 MHz, acetone-dg) 6 7.95 (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
30
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3-(4-Chloro-2-fluorophenyl)-4-(4-(methylsulfonylphenyl)-2-(SH)-
furanone

1H NMR (300 MHz, acetone-dg) 6 8.0 (2H, d), 7.70 (2H, d), 7.50-7.30 (3H,
m), 5.35 (2h, s), 3.15 (3H, s)

EXAMPLE 28

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

Analysis  calculated for C;7H12BrFO4S
C, 49.75; H, 2.93
Found: C,49.44; H, 2.98

EXAMPLE 29
3-(3-Chlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(SH)-furanone

Analysis calculated for C;7H13C104S
C, 58.54; H, 3.76
Found: C, 58.29; H, 3.76

EXAMPLE 30

3-(2-Chloro-4-fluorophenvl}-4-(4-(methvlsulfonyl)phenvyl)-2-(5

furanone

Analysis  calculated for C17H12CIFO4S
C, 55.67; H, 3.30
Found:  C,55.67; H, 3.26
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EXAMPLE 31

3-(2.4-Dichloropheny)-4-(4-(methylsulfonylphenyl)-2-(SH)-furanone

Analysis  calculated for C17H12C1204S
5 C, 53.28; H, 3.16; S, 8.37
Found:  C,52.89; H,3.23; S, 8.58

EXAMPLE 32

10 3 3.4-Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5 H)-furanone

Analysis calculated for C37H12C1204S
C, 53.28; H, 3.16; S, 8.37

Found: C, 53.07; H, 3.32; S, 8.51
15 :

EXAMPLE 33

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

20 Analysis  calculated for C37H12C1204S
C, 53.28; H, 3.16; S, 8.37
Found: C, 52.99; H, 3.22; S, 8.54

XAMPLE 34
25

3-(3-Chloro-4-fluorophenvl)-4-(4-(methylsulfonylphenvi)-2-(5
furanone

1H NMR (300 MHz, acetone-dg) d 8.0 (2H, d), 7.70 (2H, d), 7.60 (1H, d),
30 7.25-7.40 (2H, m), 5.35 (2H, 5), 3.15 (3H, 5)
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EXAMPLE 35

3- 4-Tnﬂuor meth Iphenvyl)-4-(4-(methylsulfonv)phenvl)-2-(5
furanone

IH NMR (CD3COCD3) 6 8.10 (2H, d), 7.82-7.93 (4H, m), 7.75 (2H, d),
5.55 (2H, s), 3.30 (3H, s)

EXAMPLE 36

3-(3-Fluoro-4-methoxyphenyl)-4-(4-(methylsulfonyl)pheny)-2-(5
furanone

Analysis  calculated for C1gH} 5FOs5S
| C, 59.66; H, 4.17
Found: C, 59.92; H, 4.37

XAMPLE 37

3-(3-Chloro-4-methoxyphenyl)-4-(4-(methyvlsulfonyphenyl)-2-(5H)-
furanone

Analysis  calculated for C1gH15ClOsS -

C, 57.07; H, 3.99
Found: C, 57.29; H, 4.15

EXAMPLE 38

3-(3-Bromo-4-methoxyphenyl)-4-(4-( methylsulfonyl )phenyD-2-(SH)-
furanone

Analysis calculated for CigH15BrOsS
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C, 51.08; H, 3.57
Found: C, 51.38; H, 3.62

EXAMPLE 39

5 3-(2-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(SH)-furanone

Analysis  ‘calculated for C17H13F04S
C, 61.44; H, 3.94
Found: C, 61.13; H, 3.85

10 ]
EXAMPLE 40
3-(4-Methylthiophenyl)-4-(4-(meth IsulfonvDphenv)-2-(5 H)-furanone

15 IH 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, s), 3.15 (3H, s), 2.55 (3H, s)

EXAMPLE 41
20 3.(3.Fluorophenyl)-4-(4-(methylsulfonyl)phenvl)-2-(SH)-furanone

IH 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) '

25 EXAMPLE 42

3-(2-Chloro-6-fluorophenyl)-4-(4-(methylsulfonylpheny)-2-(SH)-
furanone

30 1§ 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, 5)
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XAMPLE 43

3-(3-Bromo-4-methviphenv])-4-(4-(methvlsulfonvyl)phenyh)-2-(5
furanone :

Analysis  calculated for C1gH15BrO4S
C, 53.08; H, 3.71
Found: C, 53.06; H, 3.83

EXAMPLE 44

3-(4-Bromo-2-fluorophenyl)-4-(4-(methvlsulfonyl)phenyl}-2-(SH)-

furanone
Analysis calculated for C;7H12BrFO4S
C,49.65;: H,2.94
Found: C, 49.76; H, 3.00
EXAMPLE 45
3-(3.4-Dibromophenyl}-4-(4-(methylsulfonvl)phenvyl)-2-(5H)-furanone

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, s), 3.15 (sH, s)

EXAMPLE 46

3-(4-Chloro-3-fluorophenvl}-4-(4-(methvisulfonvl)phenv-2-(5H)-
furanone

Analysis  calculated for C17H;2CIFO4S
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C, 55.67; H, 3.30
Found: C, 55.45; H, 3.30
EXAMPLE 47

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

Analysis  calculated for C17H12BrFO4S
C, 49.66; H, 2.94; S, 7.80

10 Found: C,49.79; K, 3.01; S, 7.51

EXAMPLE 48

3-(4-Bromo-2-chlorophenyl)-4-(4-(methylsulfonylphenv-2-(5H)-
15 furanone

Analysis calculated for C17H12BrClO4S -
C,47.74; H, 2.83; S, 7.50

Found: C,4792; H,2.84; S, 742
20

XAMPLE 4
-(2-Naphthvl)-4-(4-(methvlsulfonvl)phenvl)-2-(5 H)-furanone
25 Analysis calculated for C21H1604S
 C,69.22; H,4.43
Found: C, 69.22; H, 4.46

XAMPLE 50
30

3-(7-Quinolinyl)-4-(4-(methylsulfonylphenyl-2-(5H)-furanone
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Analysis  calculated for CogH1sNO4S
C,65.74; H, 4.14; N, 3.83
Found: C, 65.34; H,4.40; N, 3.80
M.S. (DCI, CHg) calculated for M+, 365
Found for M++1, 366

XAMPLE 51

3-(3.4-Dichlorophenyl)-4-(4-(aminosulfonyl)pheny!)-2-(2H)-furanone

1H NMR (400 MHz, CD3COCD3) 8§ 7.92 (2H, dd), 7,64 (3H, dm), 7.60
(1H, dd), 7.32 (1H, dd), 6.70 (1H, bs), 5.38 (2H, 5)

EXAMPLE 52

3-(3 4-Difluorophenvl)-4-(4-(aminosulfonvlphenvl)-2-(2 H)-furanone

1H NMR (400 MHz, CD3COCD3) 8 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)

EXAMPLE 53

3-(3-Chloro-4-methoxyphenyl)-4-(4-(aminosulfonyl)pheny-2-(2H)-
furanone

Analysis  calculated for C17H14CINO5S
C,53.76; H, 3.72, N, 3.69.

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

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

Found for M++1, 380
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and XXI X.
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. EXAMPLE 54

3-(3-Bromo-4-methoxyphenvl)-4-(4-(aminosulfonvl)phenyl)-2-(2H)-
furanone

Analysis  calculated for C17H14BINOsS
C, 48.13; H, 3.33, N, 3.30
Found: C, 48.26; H, 3.40, N, 3.28
10 M.S. (DCI, CHy) calculated for M+, 423
Found for M+*+1, 424

EXAMPLE 55

15 3 Phenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5SH)-furanone
Into a 20 ml glass ampule are added 1 g of 2-(4-
(methylsulfonyl)phenyl)phenylacetylene, 20 mg of Rhg(CO)12, 1.5 g of
Et3N, 10 ml of THF, 1 ml of water under nitrogen atmosphere, and the
ampule is placed in a 100-ml stainless steel autoclave. The reaction system

20 s flushed three times with CO then charged at room temperature to a
initial CO pressure of 100 atm. The reaction is carried at 100 °C for S h.
The solution is then diluted with 50 ml of benzene and washed with brine,
IN HCIl. The benzene solution is dried over Na2SO4, and concentrated.

”s The crude products are separated by column chromatography on silica gel

eluted with 2:1 EtOAc/hexane to give the title compound and its
regioisomer.

EXAMPLE 56

30 3_(Phenyl)-4-(4-(methylsulfonyDpheny])-2-(SH)-furanone
Step 1: 2-trimethylsilyloxy-4-(4-(methylthio)phenyl)-3.4-
dihydrofuran
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To a solution of 3.86 g (19 mmol) of 4-bromothioanisole in 90
mL of Et20 cooled at -78°C, is added 22 mL of 1.7 M solution of t-BuLi
in pentane (38 mmol) dropwise. The reaction mixture is stirred for 15
min at -78°C and 3.8 g of Cul is added and the reaction mixture is allowed
to warm to -40 °C over a period of 30 min. A solution of 1.7 g of 2(5H)-
5  furanone in 10 ml of THF is added. After stirring for 1 h, 2 ml of freshly
distilled TMSCI is added dropwise. The reaction mixture is then treated
with 2 ml of Et3N and 50 ml of sat. NaHCO3, and extracted with 100 ml of
ether. The ether layer is dried over Na2SO4 and concentrated to the crude
title compound which is used for the next step without further purification.
10 '

Step2: = 4-(4-(methylthio)phenyl)-2-(5H)-furanone

To a solution of 4 g of PA(OAc)2 in 100 ml of acetonitrile is
added dropwise the crude product from Step 1(5 g) under nitrogen at room
temperature. After 10 h at room temperature, the mixture is condensed
under reduced pressure and the residue is purified by flash

chromatography on silica gel eluted with 2:1 hexane/EtOAc to give the title
compound.

15

20 Step3: -iodo-4-(4-(methylthio)phenv-2-(5 H)-furanone

To a solution of 3 g of the product of Step 2 in 30 ml of
pyridine is added 8.7 g of Io. The mixture is stirred for 24 h and then

diluted with 200 ml of ether, washed with 100 ml of SN HCI and 50 m! of
25 5N Na2S203. The ether layer is dried over Na2SO4 and concentrated to
give the title compound.

Step 4: ~(Phenv])-4-(4-(methvithio)phenyl)-2- -furanone

‘ 30 ' A mixture of 4 g of the product of Step 3, 3.7 g of PhB(OH)3,
0.4 g of Ph3As, 0.4 g of PACIo(PhCN)2 in 100 ml of benzene and 15 ml of
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2N NaOH is refluxed for 6 h. Ether(200 ml) is then added and the mixture
is washed with 100 ml of saturated NaHCO3. The organic layer is dried
over MgSO4 and concentrated. The residue is purified by flash
chromatography on silica gel eluted with 4:1 hexane/EtOAc to give the title
compound.

Step 5: 3-(Phenyl)-4-(4-(methylsulfonyl)phenvy)-2-(5H)-furanone

To a solution of 3 g of the product of Step 4 in 80 mL of 10:1
CH2Cl2/MeOH is added 5.5 g of MPPM. The reaction mixture is stirred at
room temperature for 2 h and then diluted with 100 mL of 1:1
hexane/EtOAc. After filtration and concentration, the residue is purified
by flash chromatography eluted with 2:1 EtOAc/hexane to give the title
product.
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WHATS CLAIMED 1S:

1. A compound of formula I

10

or a pharmaceutically acceptable salt thereof wherein:
X—Y-Z~is selected from the group consisting of:
15 (a) -CH2CH2CH3-,
(b) -C(O)CH2CH2-,
(c) -CH2CH2C(0)-,
(d) -CR3(R5)-0-C(0)-,
(¢) -C(0)-0-CRIRY)-,
20 (f) -CH2-NR3-CH2-,
(g) -CR5(R3)-NR3-C(0)-,
(h) -CR4=CR4'-S-,
(i) -S-CR4=CR¥4",
@) -S-N=CH-,
25 (k) -CH=N-S-,
(1) -N=CR4-0-,
(m) -O-CR4=N-
(n) -N=CR4-NH-,
(0) -N=CR4-S-, and
‘ 30 (p) -S-CR4=N-,
() -C(0)-NR3-CR5(R5)-,
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then treated with 1, ﬁlmm)l“wmﬁ““‘él 0] undec-7-ene (DBU) to afford either

the lactone XXXII|l o METHOD |
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(r) -NR3-CH=CH- provided R! is other than -S(0)2Me,
(s) -<CH=CH-NR3- provided R1 is other than -S(O)2Me,

when side 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
(b) =CH-NR3-CH=,
(c) =N-S-CH=,
1o (d) =CH-S-N=,
(¢) =N-O-CH=,
(f) =CH-O-N=,
(g) =N-S-N=,
(h) =N-O-N=, _
when sides a and ¢ are double bonds and side b is a single bond;
1> RI s selected from the group consisting of
(@) S(O)2CH3,
(b) S(O)2NH2,
() S(O)2NHC(O)CFs3,
20 (d) S(O)YNH)CH3,
(&) S(OYNH)NH2,
(f)  S(O)INNH)NHC(O)CF3,
(g) P(O)(CH3)OH, and
(h) P(O)(CH3)NH2,
R2 is selected from the group consisting of
2 @ Ci-galkyl,
(b) C3,C4,Cs5, Cg, and C7, cycloalkyl,
(c) mono-, di- or tri-substituted phenyl wherein the substituent is
selected from the group consisting of
30 (1) hydrogen,
(2) halo,
3)

C1-ealkoxy,
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(4) Cj-ealkkylthio,
(5) CN,
(6) CF3,
(7) Ci-6alkyl,
(8) N3,
3 9 -CO2m,
(10) -CO2-Ci-4alkyl,
(11) -CRO)R6)-OH,
(12) -CR5)(R6)-0-Cj-4alkyl, and
(13) -Ci1-6alkyl-CO2-R3;
10 (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
15 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,
(2) halo, including fluoro, chloro, bromo and iodo,
20 (3) Ci-6alkyl,
(4) Cj-ealkoxy,
(5) Cj-ealkylthio,
(6) CN,
(7) CF3,
25 (8) Na,
(9) -CRI)RY)-OH,
(10) -CRI)(R)-0-C1-4alkyl;

30

R3 is selected from the group consisting of

- (a) hydrogen,

(b) CFs,
(o0 CN,
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(d Ci-6akyl,

(¢) hydroxyC]-galkyl, and

(f) -C(0)-Ci-6alkyl,

(g) optionally substituted

| (1) -C1-5 alkyl-Q,
> (2) -C1-3alkyl-0-C]-3alkyl-Q,

(3) -C1-3alkyl-S-Cj -3alkyl-Q,
(4) -C1-5 alkyl-0-Q, or
(5) -C1-5 akkyl-S-Q,
wherein the substituent resides on the alkyl and the substituent

10 is C1-3alkyl,

h -Q
R4 and R4’ are each independently selected from the group con51st1ng of

(a) hydrogen,
(b) CF3,

' ©) CN,
(d Ci-6akyl,
e) -Q
® . -0-Q
(g) -S-Q,and

20 (h)  optionally substituted

(1) -C1-5 alkyl-Q,
(2) -0-C1-5 alkyl-Q,
(3) -S-C1.5 alkyl-Q,
(4) -C1-3alkyl-O-Cj1-3alkyl-Q,
25 (5) -C1-3alkyl-S-C]-3alkyl-Q,
(6) -C1-5 alkyl-0-Q,
(7) -C1-5 alkyl-S-Q,
wherein the substituent resides on the alkyl and the substituent
is C1-3alkyl, and
RS, RS' and RS, R7 and R8 are each mdependently selected from the
group consisting of

30
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(a) hydrogen,

(b) Ci-6alkyl,

or R5 and R6 or R7 and R8 together with the carbon to which they
are attached form a monocyclic saturated carbon ring of 3, 4,
5, 6 or 7 atoms;

Q is CO2H, CO2-C1.-4alkyl, tetrazolyl-5-yl, C(R7)(R8)(OH), or
CR7)(R8)(0O-C1-4alkyl),

- provided that when X-Y-Z is -S- CR4- CR#, then R4 and R4’ are other
10 than CF3.

2. A compound according to Claim 1 wherein
X-Y-Z-is selected from the group consisting of:
(a) -CH2CH2CH2-,
135 (b) -C(O)CH2CH2-,
(c) -CH2CH2C(0)-,
(d) -CR3(R5)-0-C(0)-,
(e) -C(0)-0-CRIRY)-,
() -CH2-NR3-CH2-,
20 (8) -CRS(R5)-NR3-C(0)-,
(h) -CR4=CR4"S-,
(i) -S-CR4=CR4",
@) -S-N=CH-,
(k) -CH=N-S-,
25 (1) -N=CR4-0-,
(m) -O-CR4=N-
(n) -N-CR4-NH-,
(0) -N=CR4-S-, and
(p) -S-CR4=N-,
30 (@) -C(O)-NR3-CR3(RYY)-,
() NR3-CH=CH- provided R! is other than -S(0)2Me,
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(s) -CH=CH-NR3-  provided Rl is other than -S(O)2Me,
R1 is selected from the group consisting of
(a) S(0)2CH3,

(b) S(O)2NH2,
(©) S(O)2NHC(O)CF3,
> (d) S(O)NHCH3,

(e) S(O)NHNH2, and
(f) S(O)NHNHC(O)CF3;
R2 is selected from the group consisting of
: (@) Ci-4alkyl,
10 (b) C3,C4, Cs, Cg, and C7, cycloalkyl,
' (c) mono- or di-substituted phenyl wherein the substituent is
selected from the group consisting of
(1) hydrogen,
(2) fluoro, chloro, and bromo,

13 (3) Cj-4alkoxy,
(4) Cj-4alkylthio,
(5) CN,
(6) CF3,
. (7) Ci-4alkyl,
2 @8) . N3,
(9 -CO2H,

(10) -C0O2-Cj-3alkyl,
(11) -CRS5)(R6)-OH, and
(12) -C(RS)(R6)-0-C1-3alkyl,

25 (d) mono- or di-substituted heteroaryl selected from the group
consisting of
(1) furanyl,
(2) diazinyl, triazinyl and tetrazinyl,

30 (3) imidazolyl,

(4) isooxazolyl,
(5) isothiazolyl,
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(6) oxadiazolyl,
(7) oxazolyl,
(8) pyrazolyl,
(9) pyrrolyl,
(10) thiadiazolyl,
> (11) thiazolyl,
- (12) thienyl,
(13) triazolyl, and
(14) tetrazolyl,
wherein said substituents are selected from the group consisting of
10 (a) hydrogen,
(b) fluoro, chloro, bromo,
(c) Cji-4alkoxy,
(d) Cj-4alkylthio,

(e) CN,

15 (5) CFs,
(6) Ci-4alkyl,
(7) N3,

8) -CR3)RE)-OH,
©) -CRA)RY)-0-C1-4alkyl.
20
3. A compound according to Claim 2 wherein
R2 is selected from the group consisting of
(a) cyclohexyl, and
(b) mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group
consisting of
(1) hydrogen,
(2) halo, '
(3) Cj-4alkoxy,
30 ' (4) Cj-4alkylthio,
| (5) CN,

25
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(6) CF3,

(7) Ci-4akyl,

(8) N3, and

(9) -C(RS)RS)-OH;
R3 is selected from the group consisting of
(a) hydrogen,

() CF3,
(c) Ci-3alkyl and hydroxyCj-3alkyl,
(d) CN,

R4 and R4' are each independently selected from the group consisting of
(a) hydrogen, X

(b) CF3,
(c) Ci-3akyl,
(d) CN,

(¢) chloro and fluoro; and
RS, R5', R, are each independently selected from the group consisting of
(a) hydrogen, :
(b) methyl or ethyl,
or RS and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.

4. A compound according to claim 3 wherein

. X~Y-Z-is selected from the group consisting of:

25

30

(a) -CH2-0-C(0O)-, and
(b) -C(0)-0-CH2-, and
R1 is selected from the group consisting of
(@ S(0)2CH3,
(b) S(O)2NH2,
() S(O)NHCH3, and
(d) S(O)NHNH2;
R2is
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mono or di-substituted phenyl wherein the substitutents 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) methyl.

5. A compound according to claim 4 wherein

X-Y-Z-is selected from the group consisting of:

(a) -CH2-0-C(0O)-, and
(b) -C(0)-O-CH2-, and
R! is selected from the group consisting of
(a) S(0O)2CH3, and -
(b) S(O)2NH2,

R2 is _
mono or di-substituted phenyl wherein the substitutents are
selected from the group consisting of '

(1) hydrogen,
(2) halo, selected from the group consisting of fluoro,
chloro and bromo.

6. A compound according to Claim 2 wherein
R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is
selected from the group consisting of
(1) furanyl,
(2) diazinyl, triazinyl, tetrazinyl,
(3) imidazolyl,
(4) 1isooxazolyl,
(5) isothiazolyl,
(6) oxadiazolyl,
(7) oxazolyl,
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(8) pyrazolyl,
(9)  pyrrolyl,
(10) thiadiazolyl,

- (11) thiazolyl,
(12) thienyl,

5 (13) triazolyl, and

(14) tetrazolyl,
wherein the substitutents are selected from the group

consisting of
(a) hydrogen,
10 (b) fluoro or chloro,

(c) Cjp-3atkoxy,
(d) Ci-6alkylthio,

(e) CN,
(5) CF3,
13 (6) Ci-3alkyl,

(7) -CR3S)(R6)-OH:
(8) -C(RI)(R6)-0-C1-4alkyl.

7. A compound according to Claim 6 wherein
the heteroaryl is selected from the group consisting of
(1)  3-isothiazolyl,
(2) 4-isothiazolyl,
(3) S-isothiazolyl,
(4) 2-oxazolyl,
25 (5) 4-oxazolyl,
(6) S-oxazolyl,
(7) 2-thiazolyl,
(8) 4-thiazolyl,
_ (9) 5-thiazolyl,
30 (10) 1,2-diazinyl,
(11) 1,3-diazinyl, and

20
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(12) *1,4-diazinyl, and
wherein the substitutents are selected from the group consisting of
(1) hydrogen,
(2) - fluoro or chloro,
(3) Ci-3alkoxy,
(4) Cj-3alkylthio,
(5) CN,
(6) Ci-3alkyl, and
(7) -CRI)RO)-OH,
wherein RS and R6 are each 1ndependent1y hydrogen, methyl
or ethyl.

8. A compound according to claim 7 wherein
X-Y-Z~is selected from the group consisting of:
(a) -CH2-0-C(0O)-,
(b) -C(O)-O-CH2-, and
(c) -CH2-NR3-C(0)-;
R1 is selected from the group consisting of
(@) S(O)2CH3,
(b) S(O)2NH2,
(c) S(O)NHCH3, and
(d) S(O)NHNH2, and
R3 is selected from the group consisting of
(a) hydrogen,

(b) CF3,
(c) Ci-3alkyl and hydroxyCj-3alkyl,
(d) CN,and

the hetereooaryl is selected from the group consisting of
(1) 3-isothiazolyl,
(2) 4-isothiazolyl,
(3) 5-isothiazolyl,
(4) 2-oxazolyl,

Has Been Replaced

BT



47 - NETHOD M [err]

. WO 95/00501 | I“'“J |||||L| “IMII "IISI " |“| PCT/CA94/00318

- 144 -

(5) 4-oxazolyl,
(6) 5-oxazolyl,
(7) 2-thiazolyl,
(8) 4-thiazolyl,
(9) 5-thiazolyl,

S (10) 1,2-diazinyl,
(11) 1,3-diazinyl, and
(12) 1,4-diazinyl, and

wherein the substitutents are selected from the group consisting of

(1) hydrogen,

10 : (2) fluoro or chloro,
(3) methoxy,
(4) methylthio,
(5) CFs,
(6) | methyl.

15

9. A compound according to Claim 1 wherein

X-~Y-Z~is selected from the group consisting of:
(a) =CH-O-CH=, and
20 (b) =CH-NR3-CH=,
(c) =N-S-CH=,
(d) =CH-S-N=,
(e) =N-O-CH=,
(f) =CH-O-N=,
25 (g) =N-S-N=,
(h) =N-O-N=,
R1 is selected from the group consisting of
(@ S(0)2CH3,
() S(OYNH2,
30 (c) S(O)2NHC(O)CF3,
(@ S(O)NH)CH3,
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An-al ternative preparat| ketone XLIIIl is-the oxidation of
the known (J. O g. Chem jH nawm “ lm Sul fur Lett. 1991, 12, 123-32)
ket one XLWQ 95/00564 xt ur e maqueous base, such as NaOHPCEH/G4/08318

sol vents such as carbon tetrachl oride/toluene and a phase transfer catalyst
such as ALI QUAT 336 is stirred in air at roomtenperature to provide XLIII.
Compound XIlIl is also described in U S. 4,321,118 and Org. Coat. 1986, 6,
175-95. Method N [err] 145

(e) S(O)Y(NH)NHZ, and
(f)  S(OYNH)NHC(O)CF3;
R2 is selected from the group consisting of
(a) Ci-4akyl,
.(b) C3,C4,Cs5,Cg, and C7, cycloalkyl,
5 (c) mono- or di-substituted phenyl wherein the substituent is

selected from the group consisting of
(1) hydrogen,
(2) fluoro, chloro, and bromo,
(3) Cj-4alkoxy,

10 (4) Cj-4akylthio,
(5) CN,
(6) CFs,
(7) Ci1-4alkyl,
| (8) Ns,
15 (9) -CO2H,

(10) -CO2-Cj-3alkyl,
(10) -C(R5)R6)-OH: and
(11) -C(R3)R6)-0-Ci-3alkyls
(d) mono- or di-substituted heteroaryl selected from the group
consisting of
(1) furanyl,
(2) diazinyl, triazinyl and tetrazinyl,
(3) 1imidazolyl,
(4) 1sooxazolyl,
25 (5) isothiazolyl,
(6) oxadiazolyl,
: (7) oxazolyl,
- _ (8) pyrazolyl,

20

(9) pyrrolyl, -
. 30 (10) thiadiazolyl,

(11) thiazolyl,
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By reacting an acetylene XLVIII with carbon nonoxide and water in the

presence of suitabl j Xt ure of compound XXXI'I'l and its isoner
XXXV iSWBE%ﬁﬁi‘- ﬂmmg I ﬂmm |Mpa_r abl e by standard pr A@ﬁmbﬁ t he
art such as chronmat ogr &phy oM cpPystallization. Exanples of "useful catal ysts
and conditions are PdC[err] in aqueous HCO and EtCH, :

- 146 -

(12) thienyl, -

(13) .triazolyl, and

"(14) tetrazolyl,

wherein said substituents are selected from the group consisting of
(a) hydrogen,
5 (b) fluoro, chloro, bromo,

(c) Ci-4alkoxy,
(d) = Cj-4alkylthio,

(e) CN,
(5) CF3,

10 (6) Ci-4alkyl,
(7) N3,

(8) -C(RI)R6)-OH;
9)  -CR)RS)-O-C1-4alkyl.

15 10. A compound according to Claim 9 wherein
R2 is selected from the group consisting of
(a) cyclohexyl, and
(b) mono or di substituted phenyl, and
wherein the substitutents are selected from the group
20 consisting of
(1) hydrogen,
(2) halo,
(3) Cji-4alkoxy,
(4) Ci-4alkylthio,
25 (5) CN,
(6) CF3,
(7)  Ci-4alkyl,
(8) N3,and
(9) -C(RA)(R6)-OH;
30

R3 is selected from the group consisting of
(a) hydrogen,
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-48 - heated at 50-150C and 50-150 atnospheres of pressure, or Rh4

A i MR =55 35738 ™
- * L M S * [

- 147 -
) (b) CFs,
(c) Cj.3alkyl and hydroxyCj-3alkyl,
) (d) CN;

R35, RS, R, are each independently selected from the group consisting of
(a) hydrogen,
5 (b) methyl or ethy],
or RS and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.

11. A compound according to claim 10 wherein

20 X-Y-Z-is selected from the group consisting of:
(a) =CH-O-CH=,
(b) =N-S-N=,
(c) =N-O-N=;
R1 is selected from the group consisting of
15 (@) S(0)2CH3, and
(b) S(O)2NH2;

R2 is selected from the group consisting of

mono- or di-substituted phenyl wherein the substitutents are
selected from the group consisting of

20 (1) hydrogen,
(2) ‘halo, selected from the group consisting of fluoro,

chloro and bromo,

(3) Cj-3alkoxy,
(4) Cj-3alkylthio,

23 (5) CF3,
(6) Ci-3alkyl;

R3 is selected from the group consisting of

- (a) hydrogen,
(b) CFs,
. 30 "~ (¢) Ci-3alkyl and hydroxyC]-3alkyl,

R3 and R6 are each selected from the group consisting of
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at'nospheres pressure. See Takahashi et al., Organonettallics 1991, 10,

2_4,193-2498; and Tsuj i 'III"”"I”III”ﬂI"”mFm Soc. 1966, 88, 1289-1292.
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(a) hydrogen,

(b) methyl or ethyl,

or RS, R5" and RO together with the carbon to which they are
attached form a saturated carbon ring of 5, 6 or 7 atoms.

12. A compound according to claim 11 wherein

X-Y-Z~is =CH-O-CH=;
R1 is selected from the group consisting of

(a) S(0)2CH3, and
(b) S(O)2NH2; -

R2 is selected from the group consisting of

mono- and di-substituted phenyl wherein the substitutents are

selected from the group consisting of

(1) hydrogen,

(2) halo, selected from the group con31st1ng of fluoro,
chloro and bromo,

(3) methoxy or ethoxy,

(4) methyl or ethyl.

13. A compound according to Claim 9 wherein

R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is

selected from the group consisting of
(1) furanyl],
(2) diazinyl, triazinyl, tetrazinyl,
(3) imidazolyl,
(4) 1isoxazolyl,
(5) isothiazolyl,
(6) oxadiazolyl,
(7) oxazolyl,
(8) pyrazolyl,
(9) pyrrolyl,
(10) thiadiazolyl,

This Sheet Has Been Replaced’

[




1, 4-Addition to XLI X of 4-methylthiophenyl organonetallic reagents L in

the presence of copper I ' g ping of the resultant enolate
with trialkyloegsidey!l chl 1“ uﬁ ”ﬂ m| ﬂ”ll or TIPSO provide gdy@casssonsis

- 149 -

(11) thiazolyl,
(12) thienyl,

(13) triazolyl,

(15) pyrdyl, and
(16) tetrazolyl, and

5 wherein the substitutents are selected from the group
consisting of
(a) hydrogen,
(b) fluoro or chloro,
(c) Cj-3alkoxy,
10 (d) Cj-ealkylthio,
(e) CN,
(5) CF3,
(6) Ci-3alkyl,
(7) -CRS3)RS-OH:
15 (8) -C(R3)(R6)-0-Ci-4alkyl.

14. A compound according to Claim 13 wherein
R1 is selected from the group consisting of
(@ S(0O)2CH3, and
20 (b) S(0)2NH2, and
the hetreoaryl is selected from the group consisting of
: (1) 3-isothiazolyl,
(2) 4-isothiazolyl,
(3)  S5-isothiazolyl,
25 : (4) 2-oxazolyl,
(5) 4-oxazolyl,
(6) S-oxazolyl,

@ '_ . (7) 2-thiazolyl,
(8) 4-thiazolyl,
’ 30 (9) . S-thiazolyl,

(10) 1,2-diazinyl,
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ketene acetal LL The ketene acetal can then be oxidized to the substituted
butenolide LIl by the nethod of Ito using catal ytic anmounts of

Pd[err] (OAC)[err] and Cu(OAc)[err] and (JQerr] in MeOH or by the nethod of
MEgNUS  &d 9€00501 PCT/CA94/00318

* C L M S *

- -

(11) 1,3-diazinyl, and
(12) 1,4-diazinyl, and
wherein the substitutents are selected from the group con31st1ng of
(1) hydrogen,
(2) fluoro or chloro,

> (3) methoxy,
(4) methylthio,
(5) CF3,
(6) methyl.
10 15. A compound according to Claim 1 selected from

(1) 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-
hydroxy-2-propyDthiophene,
(2) 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)thiophene,
15 (3) 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-
propyl)thiophene,
(4) 3-(4-(Aminosulfonyl)phenyl)-2-cyclohexylthiophene,
(5) 5-(4-Carboxyphenyl)-4-(4-
(methylsulfonyl)phenyl)thiophene-2-carboxylic acid,
20 (6) 4-(4-Fluorophenyl)-2-methyl-5-(4-
(methylsulfonyl)phenyl)thiazole,
(7) 2-(4-Fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2-
cyclopenten-1-one
(8) 4-(4~(Methylsulfonyl)phenyl)-5-(4-fluorophenyl)-

25 isothiazole,
(9) 3-(4-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(SH)-
furanone,
(10) 3-(4-Fluorophenyl)-4-(4-(aminosulfonyl)phenyl)-2-(5H)-
furanone,

30

(11) 3-(4-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)furan,
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-49 - and Cu(OAc)[err] and Jerr] in MeOH or by the nethed of Magnus using
Phl O TMSN err] and Bu4NF. Introduction of the iodine can be acconplished by
treating LWoO 9s/@50112 in the presence of pyridine to afford LIPFT/CAMOEHS um
catal yzed Susuki or Stille coupling of LIIl with the appropriate aryl or
al kyl partner such as the boronic acid LIV provides the butenolide LV. The

sul fide can be oxidized to a sulfone by various oxidi ZI ﬂ’ﬂgﬂtﬂiﬂﬂlﬂﬂwmtf
peracetic acid, MPPM MWP or H202 to give the desired

Ito et. al., J. Am Chem Soc. 1979, 101, 292l and P. Magnus ‘et® af., s Tet.
Lett. 1992, 2933 Accordingly, in a further aspect the

invention is directed to €12y 5¢3Binpdthyii3- -(4r-flucrophenyt)-4#(4-or mul a XXXI | |

methylsulfonyl)phenyl)-2-(5H)-furanone,

. (13) 2-(4-(Aminosulfonyl)phenyl)-3-(4-
fluorophenyl)thiophene, and
(14) 3-(4~(Trifluoroacetylaminosulfonyl)phenyl)-2-(4-

> fluorophenyl)thiophene,
(15) 3-(2,4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
- (SH)-furanone, _

(16) 3-(3.4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-

(5H)-furanone,
10 (17) 3-(2,6-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,
(18) 3-(2,5-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,
(19) 3-(3,5-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
15 (SH)-furanone,
(20) 3-(4-Bromophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)-
furanoné, ’
(21) 3-(4-Chlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)-
furanone,
20 (22) 3-(4-Methoxyphenyl)-4-(4-(methylsulfonyl)phenyl)-2-

(5H)-furanone,
(23) 3-(Phenyl)-4-(4-(methylsulfonyl)phenyl)-2-(SH)-
furanone,
(24) 3- (2-Chl0rophenyl)-4-(4—(methylsulfonyl)phenyl) -2-(SH)-
furanone,
- (25) 3-(2-Bromo-4-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,
. (26) 3-(2-Bromo-4-Chlorophenyl)-4-(4-
' (methylsulfonyl)phenyl)-2-(5H)-furanone,
. 30 - (27) 3-(4-Chloro-2-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

25
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(28) 3-(3-Bromo-4-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(29) 3-(3- Chlorophenyl)—4-(4-(methylsulfonyl)phenyl)-2-(5H)-
furanone, -

(30) 3- (2-Chloro-4-ﬂuorophenyl) -4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(1) 3-(2,4-Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2—
(5H)-furanone,

(32) 3-(3,4-Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,

(33) 3—(2,6-Dich1orophenyl)—4-(4—(methylsulfonyl)phenyl)-2-
(5H)-furanone,

(34) 3-(3-Chloro-4-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(35) 3-(4-Trifluoromethylphenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(36) 3-(3-Fluoro-4-methoxyphenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(37) 3-(3-Chloro-4-methoxyphenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(38) 3-(3-Fluoro-4-methoxyphenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(39) 3-(2-Fluorophenyl)-4-(4- (methylsulfonyl)phenyl) -2-(5H)-
furanone,

(40) 3-(4-Methylthiophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,

41) 3-(3-Fluorophenyl)—4—(4-(methylsu1fony1)phenyl)—2-(5H)-
furanone,

(42) 3-(2-Chloro-6-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(SH)-furanone,

(43) 3-(3-Bromo-4-methylphenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

-152 -
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(al) reacting in an organic solvent a conpound :of formul a XXXI [

XXX(11! with a brom ne reage

yi'eld a compssmodonf formula XXX | PCT/CAb4i00318
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(44) 3-(4-Bromo-2-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(45) 3-(3,4-Dibromophenyl)-4-(4-(methy1sulfonyl)phenyl)—2—
(5H)-furanone,

(46) 3-(4-Chloro-3-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(47) 3-(4-Bromo-3-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(48) 3-(4-Bromo-2-chlorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(49) 3-(2—Naphthy1-)-4-(4-(methylsulfonyl)phenyl)-Z-(5H)-
furanone,

(50) 3-(7-Quinolinyl)-4-(4- (methylsulfonyl)phenyl) -2-(5H)-
furanone,

(51) 3-(3,4-Dichlorophenyl)-4-(4-(aminosulfonyl)phenyl)-2-
(2H)-furanone,

(52) 3-(3,4-Difluorophenyl)-4-(4-(aminosulfonyl)phenyl)-2-
(2H)-furanone,

(53) 3-(3-Chloro-4-methoxyphenyl)-4-(4-
(aminosulfonyl)phenyl)-2-(2H)-furanone, and

(54) 3-(3-Bromo-4-methoxyphenyl)-4-(4-
(aminosulfonyl)phenyl)-2-(2H)-furanone.

- 153 -

16. A compound which is

(a) 3-(3,4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone, or

(b) 3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(5H)-furanone,
or a pharmaceutically acceptable salt thereof.
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[err] For purposes of this

speci fication the shal I be defined to include, but not be
limted to nethyl en=e Wymlﬂrof orm carbontetrachl or| de and cetic
acid. Svoiokmedey, the br oni n& re t shall be defined to B¢ I%I% not
be limted to brom ne, pyridinium perbronide hydrobronide, CuBr2, and
N- br onosucci ni m de. (a2) reacting in a non-aqueous polar solvent a
conmpound of formula

- 154 -

17. A pharmaceutical composition for treating an
inflammatory disease susceptable to treatment with a non-steroidal
anti-inflammatory agent comprising:

a non-toxic therapeutically effective amount of a compound according
5 toClaml,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15 or 16.

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

10

19. A process of making a compound of formula XXXIII

15
R1
O
O
XXXl
25

or a pharmaceutically acceptable salt thereof wherein:
R1 is selected from the group consisting of

(@ S(0)2CH3,

(b) S(O)2NH2,

() S(O)2NHC(O)CF3,

(d) S(O)NH)CH3,

30
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xxxI | wi th a conpound of formula c[err] I n

the presence of a base to pro mpound of fornmula A
K WO 95/00501 “\“ W‘ ‘\ PCT/CA94/00318
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(e) S(O)NH)NH2, and
()  S(OXNH)NHC(O)CF3,
R2 is selected from the group consisting of
mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group

5 consisting of
(1) hydrogen,
(2) halo,
(3) Cj-4alkoxy,
(4) - Cj1-4alkylthio,
10 (5) CN, -
6) CF3,
(7)  Ci-galkyl,
(8) N3,and
(9) -CRA)R)-OH;
15 RS and RS, are each independently selected from the group consisting of
(@) hydrogen,
(b) methyl or ethyl,
or RS and RS together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms;
20 treating in a non-aqueous polar solvent a compound for formula A
R1
25
o Gl
o]
a
| A
, 30  in the presence of a strong base;
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to yield a compound of formula XXXIII

H‘l

20. A process according to claim 19 comprising:
(a) reacting in a non-aqueous polar solvent a compound of formula

XXX11
R1
Br o
XXXII
with a compound of formula
R2“CO,H

in the presence of a base to produce a compound of formula A
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(-a3) treating in a non-aqueous polar solvent a conpound of fornula A wth
strong base to yield a conpound of formula XXXII. For qE)m)a;)oses

of this smaxpi/eeset i on olar solvent shall b&CAEA
i‘ncl ude, but not be Ii mnmﬂmmﬂﬁﬂmm rile propionitrile, acetone,
2-but anone and tetrahydrofiran. "Sirfildrly, the base is defined to include,

but not be limted to a tri-Cerr]alkylam ne such as tri- ethylam ne.
Moreover, the strong base is defined to include, but not be limted to, an
am di ne, a guanidine, |ithiumdiisopropytdfilde and potassium
bis-(trinmethylsilyl) am de. In an alternative, the invention is
directed to a process of making a corrpokmd of formula XXXIIl [err]

] 5 Ol(\ R2

A
(b) treating in a non-aqueous polar solvent a compound of formula A
with strong base to yield a compound of formula XXXIII

10
R1
15
R%_/
o)
o)
20 XXX
21. A process according to Claim 20 comprising:
(al) reacting in an organic solvent a compound of formula XXXIT'

25
¢
r 30
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O
XXXII'

with a bromine reagent to yield a compound of formula XXXII

H1

B
f 0

XXX
(a2) reacting in a non-aqueous polar solvent a compound of formula
XXX11
with a compound of formula

R27NCO,H

in the presence of a base to produce a compound of formula A
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conpri si ng: (bl) reacting an acteyl ene conpound of the formula

XLVI | M{h ' XLVITT with
carbon no | nd r nce of a suitable cata { i@l d a
corvon roapisnen SR MR ek
- 159 -
¥ R
5
O 2
o YR
O
A
10 (a3) treating in a non-aqueous polar solvent a compound of formula
A .
with strong base to yield a compound of formula XXXIII
15 | R
R%_/
20 o
O
XXX
25 22. A process according to claim 21 wherein
R1 is selected from the group consisting of
(@) S(0)2CH3,
! (b).  S(O)2NH2,
- () S(O)NHCH3, and
- 30 (d) S(O)NHNH2;
R2is
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For purposes of this speC|f|cat|on suitabl e catal ysts include, but are not

limted to Ru[err](CO)[erm\ﬁ )[err] or PdC [err] in aqueous THF or
)

acetone, acetonitril m e, met hyl al cohol or ethyl al cohol.
In a-sd¥@8800501 or nat ‘““ vehtion is directed to a pRGEdAd4M318, ki ng
a conpound of fornula XXX | |

- 160 .-

mono or di-substituted phenyl wherein the substitutents are
selected from the group consisting of
(1) hydrogen,
(2) halo, selected from the group consisting of fluoro,
chloro and bromo,
S (3) methoxy, and
(4) methyl.

23. A compound of formula A

10 R! .

@)
15 o \([)(\Rz

A
wherein
R1 is selected from the group consisting of
20 (a) S(0)2CH3,

(b) S(O)2NH2,

(c) S(O)2NHC(O)CF3,

(d) S(O)YNH)CH3,

(¢) S(O)NH)NH2, and

25 (f)  S(O)YINH)NHC(O)CF3,
R2 is selected from the group consisting of

mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group

| consisting of
30 (1) hydrogen,
(2) halo,
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(3) Ci-4alkoxy,
(4) Ci-4alkylthio, .

(5) CN,

6) CFs,

(7) Ci-gakyl,
5 (8) N3,and

(9 -CRI)RS)-0H;
RS and R, are each independently selected from the group consisting of
(@) hydrogen,
(b) methyl or ethyl,

10 or RS and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.
24. A process of making a compound of formula XXXIII
15 R
RZ_/
20 o
O
XXXIN
wherein
25 . . ..
: R1 is selected from the group consisting of
(@ S(0)2CH3,
, () S(O)}NH,
(© S(0)2NHC(O)CF3,
) 30 (d) S(O)INH)CH3,

(e) S(O)NH)NH2, and
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conpri si ng: (cl) reacting a conpound of fornula LIII
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(®  S(OYNH)NHC(O)CF3,
R2 is selected from the group consisting of
mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group

consisting of
S | (1) hydrogen,
(2)  halo,

(3) Ci-4alkoxy,
(4) Ci-4alkylthio,

(5) CN,

10 (6) CF3,
(7)  Ci-4alkyl,
(8) N3,and

(9) -C(R3)RS)-OH;
RS and RS, are each independently selected from the group consisting of
15 (a) hydrogen,
(b) methyl or ethyl,
or RS and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.

comprising:
20 (b1) reacting an acteylene compound of the formula XLVII
'‘R— c=C—R?
25
XLVIII
with carbon monoxide and water in the presence of a suitable catalyst to
yield a compound of formula XXXIII and XXXV
30 |
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[err] with a reagent of the formula (HOJ[err]BRerr] in an
aqueous sol vent such e, THF, MeOH, DME or EtOH and in the
presence wiossoosor (I ATHNINNN I

* c L M S *
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4
R1
R2
'R
5 R/ J
(0] O
o) o)
XXXIH XXXV
10 :
25. A process of making a compound of formula XXXIII
R1
15
R&_/
@)
O
20 XXXINI
wherein
R1 is S(O)2CH3,
R2 is selected from the group consisting of
25 mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group
: consisting of
K (1) hydrogen,
(2) halo,
! 30 | (3) Cji-4alkoxy,

4) Ci-4alkylthio,
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sui tabl e pal | adi um q»%eghggttHats% y| eI d a conmpound of forula LV, and

Ran— 1] rencusnes.

- 164 -
(5) CN,
6) CFj3,
(7)  Ci-4alkyl,
(8) N3, and

(9) -C(RI)(R)-OH;

5 RS and RS, are each independently selected from the group consisting of
(@) hydrogen,
(b)  methyl or ethyl,
or RS and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.
10 comprising:
(c1) reacting a compound of formula LIII
SCHg
15
~¢
0
20 0
Ll
with a reagent of the formula (HO)2BR?2 in an aqueous solvent and in the
25 presence of a suitable catalyst to yield a compound of formula LV, and
30
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[err] (c2) oxidizing the conmpound of fornmula LV to
y| .eld a conpound of fornmula XXXII1.
WO 95/00501 _ PCT/CA94/00318
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For purposes of this specification, the catalyst is defined to include, but
not be limted to palladiumcatalysts. Simlarly, the solvent is intended
to include, but not be limted to benzene, toluene, THF, MOH %@ Et O+
In all WD S8SME5Mrocess alternatives, Rlerr] and Rerr] are Bet/GAP &{above
for the portion of Detail ed Description and Clalms directed to the

ounds of fomiﬁﬂ;r&eiHastpl%Bléﬁﬂdatlve unds Tables | and

T

27. A pharmaceutically acceptable salt of a compound
of formula (I) as defined in claim 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,
14 or 15.

5 28. A compound of formula (I) as defined in claim 1, 2,
3,4,5,6,7,8,9,10,11, 12, 13, 14 or 15, or a pharmaceutically
acceptable salt thereof for use in treatment of an inflammatory disease
susceptible to treatment with a non-steroidal anti-inflammatory agent.

29. The compound or salt of claim 16 for use in treat-
10 ment of an inflammatory disease susceptible to treatment with a non-
steroidal anti-inflammatory agent.

_ 30. Use of a compound of formula (I) as defined in
claim1,2, 3,4, 5,6,7,8,9,10, 11, 12, 13, 14 or 15, or a pharmaceu-
tically acceptable salt thereof, in the manufacture of a medicament for

15 the treatment of an inflammatory disease susceptible to treatment with
a non-steroidal anti-inflammatory agent.

31. Use of the compourd or salt of claim 16 in the
manufacture of a medicament for the treatment of an inflammatory
disease susceptible to treatment with a non-steroidal anti-inflammatory

20 agent.

32. A non-steroidal anti-inflammatory pharmaceutical
composition comprising an acceptable anti-inflammatory amount of a
compound of formula (I) as definedin claim 1, 2, 3,4, 5, 6,7, 8, 9, 10,
11, 12, 13, 14 or 15, or a pharmaceutically acceptable salt thereof,, in
25 association with a pharmaceutically acceptable carrier.

33. A non-steroidal anti-inflammatory pharmaceutical
comppsmon comprising an acceptable an‘i-inflammatory amount of
the compound or salt of claim 16, in association with a pharmaceuti-
cally acceptable carrier.

This Sheet Has Been

N
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PHENYL HETEROCYCLES AS CYCLOOXYGENASE-2 INHIBITORS

BACKGROUND OF THE INVENTION

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

Non-steroidal, antiinflammatory drugs exert most of their
antiinflammatory, analgesic and antipyretic activity 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 corresponding to cyclooxygenase-1 or the constitutive
enzyme, as originally identified 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 distinct 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 readily inducible by a number of agents including
mitogens, endotoxin, hormones, cytokines and growth factors. As
prostaglandins have both physiological 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 physiological functions such as the maintenance of
gastrointestinal integrity and renal blood flow. In contrast, we have
concluded that the inducible form, cyclooxygenase-2, is mainly responsible
for the pathological effects of prostaglandins where rapid induction of the
enzyme would occur in response to such agents as inflammatory agents,
hormones, growth factors, and cytokines. Thus, a selective inhibitor of
cyclooxygenase-2 will have similar antiinflammatory, antipyretic and
analgesic properties to a conventional non-steroidal antiinflammatory drug,
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and in addition would inhibit hormone-induced uterine contractions and
have potential anti-cancer effects, but will have a diminished ability to
induce some of the mechanism-based side effects. In particular, such a
compound should have a reduced potential for gastrointestinal toxicity, a
reduced potential for renal side effects, a reduced effect on bleeding times

and possibly a lessened ability to induce asthma attacks in aspirin-sensitive
asthmatic subjects.

SUMMARY OF THE INVENTION

The invention encompasses novel compounds of Formula 1
useful in the treatment of cyclooxygenase-2 mediated diseases.

~ The invention also encompasses certain pharmaceutical
compositions and methods for treatment of cyclooxygenase-2 mediated
diseases comprising the use of compounds of Formula 1.
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The invention encompasses the novel compound of Formula I
useful in the treatment of cyclooxygenase-2 mediated diseases

I
or pharmaceutically acceptable salts thereof wherein:
X-Y-Z~is selected from the group consisting of:
- (a) -CH2CH2CH2-,
(b) -C(O)CH2CH2-,
(c) -CH2CH2C(0)-,
(d) -CR5(R5)-0-C(0)-,
(¢) -C(0)-0-CR3 RS-,
(f) -CH2-NR3-CH)-,
(8) -CR3(RS)-NR3-C(0)-,
(h) -CR4=CR#4'-S-,
(i) -S-CR4=CR%4",
() -S-N=CH-,
(k) -CH=N-S-,
(1) -N=CR4-0-,
(m) -O-CR4=N-
(n) -N=CR4-NH-;
(0) -N=CR4-S-, and
(p) -S-CR4=N-;
(@) -C(0)-NR3-CRSRY)-;
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(r) -R3N-CH=CH- provided Rlis not -S(O)2Me
(s) -CH=CH-NR3- provided Rlis not -S(0)2Me

when side 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
(b) =CH-NR3-CH=,
(c) =N-S-CH=,
(d) =CH-S-N=,
(e) =N-O-CH=,
(f) =CH-O-N=,
(g) =N-S-N=,
(h) =N°0'N=s
when sides a and c are double bonds and side b is a single bond;
R1 is selected from the group consisting of
()  S(0)2CH3, ’
(b) S(O)2NH2,
(c) S(O)2NHC(O)CF3,
(d) S(O)NH)CH3,
(©) SO)NHNH,
()  S(O)NH)NHC(O)CF3,
(g) P(O)CH3)OH, and
(h) P(O)CH3)NH2,
R2 is selected from the group consisting of
(@ Ci.-akyl,
() C3,C4, Cs, Cg, and C7, cycloalkyl,
(c) mono-, di- or tri-substituted phenyl or naphthyl wherein the
substituent is selected from the group consisting of
(1) hydrogen,
(2) halo,
(3) Ci.ealkoxy,



- 58 -

ﬁlz@i", (qnm nued)
| | 28FEB W97 :
-5-
(4) Ci-6alkylthio,
(5) CN,.
(6) CFs,
(7) Ci-ealkyl,
(8) N3,
(9 -CO2H,
(10) -CO2-Cj-4alkyl,
(11) -CR)R6)-OH,
(12) -CRS)RS)-0-C1-4alkyl, and

(13) -Ci-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

(a) hydrogen,

() CF3,

(1)
(2)
3)
1C))
(5)
(6)
@
(8
6]

hydrogen,

halo, including fluoro, chloro, bromo and iodo,
Ci1-6alkyl,

C1-6alkoxy,

C1-6akkylthio,

CN'

- CF3,

N3,
-C(R9)(R6)-OH, and

(10) -CRS)R6)-0-C1-4alky};

(¢) benzoheteroaryl which includes the benzo fused analogs of (d)
R3 is selected from the group consisting of
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(c)
(d)
(e)
®
(g)

(h)

CN,

Ci-6alkyl,

hydroxyCj -6alkyl,

-C(0)-C1-6alkyl,

optionally substituted

(1) -C1-5 alkyl-Q,

(2) -C1-3alkyl-0-C1-3alkyl-Q,

(3) -C1-3alkyl-S-Cj -3alkyl-Q,

(4) -Cj1-5 alkyl-0-Q, or

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

wherein the substituent resides on the alkyl and the substituent
is C1-3alkyl;

-Q

R4 and R4 are each independently selected from the group consisting of

(a)
(b)
(©
(d)
(e)
®
(g)

@

hydrogen,
CF3,

CN,
C1-6alkyl,

. -Q,

-0-Q;
-S-Q, and
optionally substituted
(1) -C1-5 akkyl-Q,
(2) -0-C}1.5 alkyl-Q,
(3) -5-C1.5 alkyl-Q,
(4) -C1-3alkyl-0-C1-3alkyl-Q,
(5) -C1-3alkyl-S-Cj-3alkyl-Q,
(6) -C1-5 alkyl-0-Q,
(7) -C1.5 alkyl-S-Q,
wherein the substituent resides on the alkyl and the substituent
is C1.3alkyl, and
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RS, RS, R6, R7 and R8 are each independently selected from the group
consisting of

(a) hydrogen,

(b) Ci-6akyl,

or RS 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; '

Q is CO2H, C0,-C;.4alky], tetrazolyl-5-yl, C(R7)(R8)(OH), or
CR7)(RE)(O-Cjy.galkyl);

provided that when X-Y-Z is -S-CR4= CR#, then R4 and R#4' are other
than CF3 .

In one aspect, within this embodiment are the compouﬁds of

or pharmacetically acceptable salts thereof wherein:
X-Y-Z- is selected from the group consisting of -C(0)-O-CRS(RS')- when
side b is-a double bond, and sides a and c are single bonds; and
R1 is selected from the group consisting of
(@ S(0)2CH3,
(b) S(O)2NH2,
R2 is selected from the group consisting of
(@ Ci-6alkyl,
() C3,(C4,Cs,Cg, and C7, cycloalkyl,
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(c) heteroaryl
(d) benzoheteroaryl

(¢) mono- or di-substituted phenyl wherein the substituent is
selected from thé group consisting of

(1)
(2)
3)
“)
5)
(6)
)
)
)

hydrogen,
halo,
Ci-6alkoxy,
C1-6alkylthio,
CN,

CF3 y
C1-6akkyl,
N3,

-CO2H,

(10) -CO2-Cj-4alkyl,

(11) -CRS)R6)-0H,

(12) -CRS)R6)-0-C1-4alkyl, and
(13) -C1-6alkyl-CO2-R5;

of

R3, RS and R6 are each independently selected from the group consisting

(a) hydrogen,
() Ci-galkyl,
or RS and R6 together with the carbon to which they are attached

form a saturated monocyclic carbon ring of 3, 4, 5, 6 or 7
atoms.

One genus within the embbdiment described above is the
compound of formula I wherein

X—-Y-Z~is selected from the group consisting of:
(a) -CH2CH2CH2-,
(b) -C(O)CH2CH2-,
(c) -CH2CH2C(O)-,
(d) -CRS(R5")-0-C(0)-,
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(e) -C(0)-0O-CR3(RT)-,

(f) -CH2-NR3-CH2-,

(g)'“CR3(R3)-NR3.C(0)-,

(h) -CR4=CR#4'-S-, -

(@) -S-CR4=CR4",

@) -8-N=CH-,

(k) -CH=N-S-,

(1) -N=CR4-0-,

(m) -O-CR4=N-

(n) -N-CR4-NH-,

(0) -N=CR4-S-, and

(p) -S-CR4=N-,

(q) -C(0)-NR3-CR3(R5')-;
() -NR3-CH=CH-  provided R1 is other than -S(0)2Me,
(s) -CH=CH-NR3- provided R1 is other than -S(0)2Me.

Within this genus is the sub-genus of compounds of formula I
wherein |

'R is selected from the group consisting of
(@) S(0)2CH3,
(b) S(O)2NH2,
(c) . S(O)2NHC(O)CF3,
(d) S(O)NHCH3,
(¢) S(O)NHNH2, and
(f) S(O)NHNHC(O)CF3;
R2 is selected from the group consisting of
(a) Ci-4alkyl,
(b) C3,C4,Cs, Cg, and C7, cycloalkyl,
(c) mono- or di-substituted phenyl wherein the substituent is
selected from the group consisting of
(1) hydrogen, .
(2) fluoro, chloro, and bromo,
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(6)
¢)
8
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C1-4alkoxy,
Ci-4alkylthio,
CN,

CF3,
Ci1-4alkyl,
N3 ?

'COZI‘L

(10) -CO2-Cji-3alkkyl,
(11) -CRS)R6)-OH, and
(12) -CR3)R6)-0-C}-3alkyl,
(d) mono- or di-substituted heteroaryl selected from the group
consisting of

0))
@)
3)
4
(5)
6)
)
®)
9

furanyl,

diazinyl, triazinyl and tetrazinyl,
imidazolyl,

isooxazolyl,

isothiazoiyl,

oxadiazolyl,

oxazolyl,

pyrazolyl,

pyrrolyl,

~ (10) thiadiazolyl,
(11) thiazolyl,
(12) thienyl,
(13) triazolyl, and
(14) tetrazolyl,
wherein said substituents are selected from the group consisting of

(@) hydrogen,

(b) fluoro, chloro, bromo,
(c) Ci.4alkoxy,

(d) Cji-4alkylthio,

() .CN,
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(6) Ciu4alkyl,
(M N3,

®) -CR3)R)-OH,
(9) -CRS)R)-0-C1-4alkyl.

Within this sub-genus is the class of compounds of formula 1
) wherein

R2 is selected from the group consisting of
(a) cyclohexyl, and
(b) mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group
consisting of
(1) hydrogen,
(2) halo,
(3) Cj-4alkoxy,
(4) Cj-4akkylthio,
(5) CN,
6) CFs3,
(7) Ci-4alkyl,
(8) N3,and
(9) -CRS)R6)-OH;
R3is selected from the group consisting of
(a) hydrogen,
(b) CFs,
(c) Ci-3alkyl and hydroxyCi-3alkyl,
(@ CN,
R4 and R4’ are each mdependently selected from the group consisting of
(@) hydrogen,
() CFs,
() Ci.3akyl,
(d) CN,
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(e) chloro and fluoro; and
R3, RS, RS, are each independently selected from the group consisting of
(a) hydrogen,
" (b) -. methyl or ethyl,
or R3 and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms,

Within this class is the sub-class of compounds of formula I wherein
X-Y-Z~is selected from the group consisting of:
(a) -CH2-0-C(0)-,
(b) -C(0)-0-CH2-, and
(c) -CH2-NR3-C(0)-;
R1 is selected from the group consisting of
(@) S(0)2CH3,
) S(OpNH2,
(c) S(O)NHCH3, and
(@ S(O)NHNH2;
R2 is selected from the group consisting of
: . mono or di-substituted phenyl wherein the substitutents are
selected from the group consisting of
(1) hydrogen,
(2) halo, selected from the group consisting of fluoro,
chloro and bromo,
(3) Ci.3alkoxy,
(4) Ci-3akylthio,
(5) CN,and
(6) C1-3alkyk;
R3 is selected from the group consisting of
(a) hydrogen,
() CF3, ,
(c) Ci-3alkyl and hydroxyC]-3alkyl.
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Within this sub-class is the group of compounds of formula I
wherein _
X~Y~Z~is selected from the group consisting of:
(a) -CH2-0-C(O)-, and
(b) -C(0)-0-CH2-, and
R1 is selected from the group consisting of
(@) S(0)2CH3, '

(b) S(O)2NH2,
(c) S(ONHCHS3, and
(d) S(O)NHNH2;

R2 is

mono or di-substituted phenyl wherein the substitutents 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) methyl.

This group may be more particularly defined as the
compounds of formula I wherein

X~Y~Z-is selected from the group consisting of:
(a) -CH2-0-C(0O)-, and
(b) -C(0)-O-CH2-, and

R1 is selected from the group consisting of

(@ S(0)2CH3, and

. () S(O)2NH2,

R2is
mono or di-substituted phenyl wherein the substitutents are

selected from the group consisting of
(1) hydrogen,
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halo, selected from the group consisting of fluoro,
chloro and bromo.

of formula I wherein
R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is
selected from the group consisting of

(1) furanyl,
(2) diazinyl, triazinyl, tetrazinyl,
(3) imidazolyl,
(4) isooxazolyl,
(5) isothiazolyl,
. (6) oxadiazolyl,
(7) oxazolyl,
(8) pyrazolyl,
(9) pyrrolyl,
(10) thiadiazolyl,
(11) thiazolyl,
(12) thienyl,
(13) triazolyl, and
(14) tetrazolyl, -
“wherein the substitutents are selected from the group
consisting of
(@) hydrogen,
(b) fluoro or chloro,
() Cj-3alkoxy,
(d) Ci-ealkylthio,
) CN,
(5) Crs,
(6) Cij-3alkyl,
(7) -CRS)RS)-OH:
(8) -CR3)R6)-0-C1-4alkyl.

Met hod
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‘Within this class there is the sub-class of compounds of
formula I wherein
R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is
selected from the group consisting of

(1) 2-furanyl,
(2) 3-furanyl,
(3) 2-thienyl,
(4) 3-thienyl,

"~ (5) 3-isoxazolyl,
(6) 4-isoxazolyl,-
(7) S-isoxazolyl,
(8) 3-isothiazolyl,
(9) 4-isothiazolyl,
(10) 5-isothiazolyl,
(11) 2-oxazolyl,
(12) 4-oxazolyl,

(13) S5-oxazolyl,
(14) 2-thiazolyl,
(15) A4-thiazolyl,
(16) 5-thiazolyl,

(a7 1,2 3-thlad1azol-4-yl
(18) 1,2,3-thiadiazol-5-yl,
(19) 1,2 4-thiadiazol-3-yl,
(20) 1,2,4-thiadiazol-5-yl,
(21) 1,3,4-thiadiazol-2-yl,
(22) 1,2,5-thiadiazol-3-yl,
(23) 1,2,3-oxadiazol-4-yl,
(24) 1,2,3-oxadiazol-5-yl,
(25) 1,2,4-oxadiazol-3-yl,
(26) 1,2,4-oxadiazol-5-yl,
(27) 1,3,4-oxadiazol-2-yl,
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(28)
(29)
(30)
1)
(32)
(33)
(34)
(35)
(36)
(37
(38)
(39)
40)
1)

- 16 -

1,2,5-0xadiazol-3-yl,
pyrazol-4-yl,
pyrazol-5-yl,
1,2,3-triadiazol-4-yl,
1,2,3-triadiazol-5-yl,
1,2,4-triadiazol-3-yl,
1,2,4-triadiazol-5-yl,
1,2-diazinyl,
1,3-diazinyl,
1,4-diazinyl,

1,2,3 4-tetrazin-5-yl,
1 ,2,4,5-tetrazin-4-yl,
1,3,4,5-tetrazin-2-yl,and
1,2,3,5-tetrazin-4-yl.

Exanpl e

Within this sub-class there is the group of compoﬁnds of
formula I wherein the heteroaryl is selected from the group consisting of

1)
)
(3)
4
5)
(6)
)
®)
)
(10)
(11)
(12)
(13)
(14)
(15)

3-isoxazolyl,
4-isoxazolyl,
S-isoxazolyl,
3-isothiazolyl,
4-isothiazolyl,
S-isothiazolyl,
2-oxazolyl,
4-oxazolyl,
S-oxazolyl,
2-thiazolyl,
4-thiazolyl,
S-thiazolyl,
1,2,3-thiadiazol-4-yl,
1,2,3-thiadiazol-5-y1,
1,2,4-thiadiazol-3-yl,
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(16) 1,2,4-thiadiazol-5-yl,
(17) 1,34-thiadiazol-2-yl,
(18) 1,2,5-thiadiazol-3-yl,
(19) 1,2,3-oxadiazol-4-yl,
(20) 1,2,3-oxadiazol-5-yl,
(21) 1,2,4-oxadiazol-3-y},
(22) 1,2,4-oxadiazol-5-yl,
(23) 1,3,4-oxadiazol-2-yl,
(24) 1,2,5-oxadiazol-3-y},
(25) 1,2-diazinyl,

(26) 1,3-diaziny}, and
(27) 1,4-diazinyl.

These heteroaryls may be more particularly defined as being
selected from the group consisting of
(1) 3-isothiazolyl,
(2) 4-isothiazolyl,
(3) 5-isothiazolyl,
(4) 2-oxazolyl,
(5) 4-oxazolyl,
(6) 5-oxazolyl,
(7) 2-thiazolyl,
(8) 4-thiazolyl,
(9) 5-thiazolyl,
(10) 1,2-diazinyl,
(11) 1,3-diazinyl, and
(12) 1,4-diazinyl, and
wherein the substitutents are selected from the group consisting of
(1) Thydrogen,
(2) fluoro or chloro,
(3) Ci-3alkoxy,
(4) Ci-3alkylthio,
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(5) CN,

(6) -Ct-3alkyl, and

(7)  -CR3)RG)-OH,

wherein RS and R6 are each independently hydrogen, methyl
or ethyl.

and may be further particularly

Given these more particularly defined definitions of

heteroaryl, the compounds of formula I includes the group
wherein

X-Y-Z-is selected from the group consisting of:
(a) -CH2-0-C(0)-,
(b) -C(0)-0-CH2-, and
(c) -CH2-NR3-C(0)-;
R1 is selected from the group consisting of -
(a) S(O)2CH3,
(b) S(O)2NH2,
(¢) S(O)NHCH3, and
(d) S(O)NHNH?2, and
R3 is selected from the group consisting of
(a) hydrogen,

(b) CFs3,
() Ci-3alkyl and hydroxyCj]-3alkyl,
(d OCN.

A second genus within the embodiment described above is the
compounds of formula I wherein

X-Y-Z~is selected from the group consisting of:
(a) =CH-O-CH=, and
(b) =CH-NR3-CH=,
(c) =N-S-CH=,
(d) =CH-S-N=,
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(e) =N-O-CH=,
(f) =CH-O-N=,
(g) =N-S-N=,
(h) =N-O-N=,
Within this genus is the sub-genus of compounds of formula I
wherein
R1 is selected from the group consisting of
(@) S(O)2CH3,
(b) S(O)2NH2,
() S(O)2NHC(O)CF3, .
(d) S(O)NH)CH3,
(¢) S(O)YINH)NH2, and
(f)  S(O)YNH)NHC(O)CF3;
-R2 is selected from the group consisting of
' (a) Ci-4akyl,
(b) C3,C4,Cs,Ce, and C7, cycloalkyl,

mono- or di-substituted phenyl wherein the substituent is
selected from the group consisting of
(1) hydrogen, .

(2) fluoro, chloro, and bromo,
(3) Ci-4alkoxy,

(4) Cj-4alkylthio,

S) CN,

(6) CF3,

(7) Ci-4alkyl,

(8) Ns,

9) -CO2H,

(10) -CO2-Cj-3akyl,

(10) -C(RS)(R6)-OH: and

(11) -CR3)RS)-0-C)-3alkyl:
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(d) mono- or di-substituted heterdaryl selected from the group

consisting of " -
(1) furanyl,
(2) diazinyl, triazinyl and tetrazinyl,
(3) imidazolyl,

(4) isooxazolyl,
(5) isothiazolyl,
(6) oxadiazolyl,
(7) oxazolyl,
(8) pyrazolyl,
(9) pyrrolyl,
(10) thiadiazolyl,
(11) thiazolyl,
(12) thienyl,
(13) triazolyl, and
(14) tetrazolyl,
wherein said substituents are selected from the group consisting of
(a) hydrogen,
(b) fluoro, chloro, bromo,
() Ci-4akkoxy,
(d) Cj-4alkylthio,
(e) CN,
(5) CFs,
(6) Ci-4alkyl,
(7) N3,
(8 -CRS)R6)-OH:
(9) -CR3)R6)-0-C1-4alkyl.

For purposes of this specification the heretoaryls of this sub-

genus may be more particularly described in any of the manners described
above.
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- Within this sub-genus there.is the class of compounds of
formula I wherein

R2 is selected from the group consxstmg of
(a) cyclohexyl, and .
(b) mono or di substituted phenyl, and
wherein the substitutents are selected from the group

consisting of
(1) hydrogen,
(2) Thalo,

(3) Cj-4alkoxy,
(4) Cj-4alkylthio,

(5) CN,

6) CF3,

(7) Ci-4alkyl,
(8 N3,and

(9) -CRS)YRS)-OH;
R3 is selected from the group consisting of
(a) hydrogen,

(b) CF3,
(c) Ci.-3alkyl and hydroxyC]-3alkyl,
@ CN;

R3, R, R, are each independently selected from the group consisting of
(a) hydrogen,
(b) methyl or ethyl,
or RS and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, S or 6 atoms.

'Within this class there is the sub-class of compounds of
formula I wherein
X~Y-Z~-is selected from the group consisting of:’

(a) =CH-O-CH=,

(b) =N'S'N=o

30
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(c) =N-O-N=;
R1 is selected from the group consisting of
' (a) . S(O)2CH3, and
(b) S(O)2NH2;
R2 is selected from the group consisting of
mono- or di-substituted phenyl wherein the substitutents are
selected from the group consisting of
(1) hydrogen,
(2) halo, selected from the group consisting of fluoro,
chloro and bromo,
(3) Ci-3alkoxy,
(4) Cj-3akylthio,
(5) CFs,
(6) Ci-3akkyl;
R3 is selected from the group consisting of
(a) hydrogen,
() CF3,
(c) Ci-3alkyl and hydroxyCj].-3alkyl,
R5 and R6 are each selected from the group consisting of
(@) hydrogen,
(b) methyl or ethyl,
or R3, R5' and RS together with the carbon to which they are
attached form a saturated carbon ring of 5, 6 or 7 atoms.

For purposes of this specification alkyl is defined to include
linear, branched, and cyclic structures, with Cj-6alkyl including including
methyl, ethyl, propyl, 2-propyl, s- and t-butyl, butyl, pentyl, hexyl, 1,1-
dimethylethyl, cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Similarly, Cj.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, C1-galkylthio is



- 72 -

fEFRued)

-23 .

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 illustration, the propylthio group signifies -SCHoCH,yCH3.
Heteroaryl includes furan, thiophene, pyrrole, isoxazole,
isothiazole, 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,
pyrimidine, pyrazine, 1,24-triazine, 1,3,5-triazine, 1,2,4,5-tetrazine, and
the like. '

: Benzoheteroaryl includes the above heteroaryl rings to which
it is possible to fuse a benzene ring.
Exemplifying the invention are:
(a) 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-
hydroxy-2-propyl)thiophene,
(b) 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)thiophene,
(c) 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-
propyl)thiophene,
(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)thiazole,
(g) 2-(4-Fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2-
cyclopenten-1-one
(h) 4-(4-(Methylsulfonyl)phenyl)-5-(4-fluorophenyl)-
isothiazole,
(i) 3-(4-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(SH)
furanone, '

(i) 3-(4-Fluorophenyl)-4-(4-(aminosulfonyl)phenyl)-2-(5H)-
furanone,

(k) 3-(4-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)furan,
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(1) 5,5-Direthyl-3-(4-fluorophenyl)-4-(4--

- methylsulfonyl)phenyl)-2-(5H)-furanone,

(in) 2-(4-(Aminosulfonyl)phenyl)-3-(4-
fluorophenyl)thiophene, and

(n) 3-(4-(Tnﬂuoroacetylammosulfonyl)phenyl)-2-(4-
fluorophenyl)thiophene,

(o) 3-(3-Fluorophehyl)—4-(4-(methylsulfényl)phenyl)-Z-(5H)-
furanone,

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

(@) 5,5-Dimethyl-3-(3-chlorophenyl)-4-(4-
methylsulfonyl)phenyl)-2-(5H)-furanone,

@ 3-3 4-Diﬂuorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(SH)-furanone,

(s) 3-(3 4-D1chlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,

5 »5-Dimethyl-3-(3,4-difluorophenyl)-4-(4-
methylsulfonyl)phenyl)-2-(SH)-furanone,

. () 5,5-Dimethyl-3-(3,4-dichlorophenyl)-4-(4-

methylsulfonyl)phenyl)-2-(5H)-furanone,
(v) §,5-Dimethyl-3-(4-chlorophenyl)-4-(4-
methylsulfonyl)phenyl)-2-(SH)-furanone,

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

(x) 5,5-Dimethyl-3-(2-naphyhyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,
) 3-phen_yl-4—(4-(methylsulfonyl)phenyl)—2—(5H)-furanone.

Further illustrating the invention are

(a) 3-(3,4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone, and
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(b) 3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(SH)-furanone,
or a pharmaceutically acceptable salt thereof.

Some of the compounds 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
pharmmaceutical 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.’

Within this embodiment the invention encompasses
pharmaceutical 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
inhibiting 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 1 as disclosed
herein.

For purposes of this specification 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.
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The pharmaceutical compositions of the present invention
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 inorganic bases
include 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
tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines, and basic jon exchange resins, such as
arginine, betaine, caffeine, choline, N,N_-dibenzylethylenediamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol,
ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine,
glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lysine,
methylglucamine, morpholine, piperazine, piperidine, polyamine resins,
procaine, 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, dysmenorrhea, headache, toothache,
sprains and strains, myositis, neuralgia, synovitis, arthritis, including
theumatoid 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
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-neoplastic transformations and ‘metastic tumor growth and hence can be

used in the treatment of cancer. Compounds of formula I may also be
useful for the treatment of dementia including pre-senile and senile
dementia, and in particular, dementia associated with Alzheimer Disease (ie
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 antiinflammatory 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 (eg impaired renal function); those prior to
surgery or taking anticoagulants; 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 decongestant including phenylephrine,
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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)
synthesized in the presence of arachidonic acid, cyclooxygenase-1 or
cyclooxygenase-2 and a compound of formula I. The IC50 values
represent the concentration of inhibitor required to return PGE2 synthesis
to 50 % of that obtained as compared to the uninhibited control.
Illustrating this aspect, we have found that the Compounds of the Examples
are more than 100 times more effective in inhibiting COX-2 than they are
at inhibiting COX-1. In addition they all have a COX-2 IC50 of 1 nM to 1
pM. By way of comparison, Ibuprofen has an IC50 for COX-2 of 1 uM,
and Indomethacin has an IC50 for COX-2 of approximately 100 nM.

For 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
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or infusion teéhniques. In addition to the treatment of warm-blooded
animals such as mice, rats, horses, cattle sheep, dogs, cats, etc., the
compound of the invention is effective in the treatment of humans.

As indicated above, pharmaceutical compositions 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, com starch, or alginic acid; binding
agents, for example starch, gelatin or acacia, and lubricating agents, for
example, magnesium stearate, stearic acid or talc. The tablets may be
uncoated or they may be coated by known techniques to delay
disintegration and absorption in the gastrointestinal tract and thereby
provide a sustained 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
gelatm capsules wherein the active ingredient is mixed with an inert solid
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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.

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-propylmethycellulose, 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 ethyl, 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 oily
suspensions may contain a thickening agent, for example beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set forth above,
and flavoring agents may be added to provide a palatable oral preparation.
These compositions may be preserved by the addition of an 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
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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 polyoxyethylene 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 aqueous 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
mentioned 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 addition, sterile, fixed
oils are conventionally employed as a solvent or 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 suppositories for rectal administration of the drug. These
compositions can be prepared by mixing the drug with a suitable non-
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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 application shall include mouth
washes and gargles.)

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, preferably 2.5 mg to 1 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 the
age, body weight, general health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the
particular disease undergoing therapy.

ethods o hesi
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The compounds of the present invention can be prepared
according to the following methods.

ethod

The B-chlorovinylaldehyde III can be obtained from the
ketone II and the Vilsmeier reagent (DMF-POCI3) using the general
method described by Weissenfels (Z. Chem. 1966, 6, 471). The thiophene
compound IV 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 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, CI-CO-
lower alkyl and a catalyst such as TiCl4, followed by reduction. For
Ré4=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

deoxygenated using the method of Lau. Similarly, the thiophene IX can be
prepared from ketone VIII.
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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
X111.



paw). Three hg—-~+—a*cﬁep———t;{qe—paw, vol une (V3h) was neasured and the
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METHOD B
2 4
R S R
1.n-Bull
HaC-P
2. Me(C)),PO . X
3. HO orNHg - 7\
2 4
R s R
Xll X =O0OHorNH;
Br RZ
o X / \ -
B2 HaC~
(o)
iV
Xl X
X'=OH or NH,

etho.
Bromination of ketone II gives the o-bromoketone XV which

is then converted to the thiazole XVI after treatment with a thioamide.
Similarly, ketone VIII can be converted to thiazole XVII.



increases in paw-volume (Verr] - Vierr]) were cal culated. The animals were
eut | ani zed by:rﬁﬁﬁ}e{{jﬂwlg‘ghy .'f,i;;pn and the absence or presence of stomach

| esi ons scor ed.|*Stomaé 1-é(;ri—;"rs amere expressed as the sumof total |esions
in nm Paw ede g%ger e. cdnpared with the vehicle-control group and

per cent i nhi bi tji ot YeFBUEEF ed tiaking the values in the control group as
100% Since riax.i_.tmm..._(lf._._@_o = 70% i nhi bition (paw edema) was obtained with
standard NSAlDs, EDferr] values were used for conparison. Al treatnent
groups were Coded—+te-e-ininate;observer bigs. Wth this protocol, the ED30
for Indomethacin is 1.0 ng/kg. Representdt+{e results are shown in Table

I'V. METHOD C

S

O
T -1 S < Nib
Br
. -

R Xv
s
R? [ /)*34
N
XV
S R
A
vii B B NH N\
R? S)LR“
XVii

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.
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METHOD D
J
R NH N
XV ——2 RN
R? NH R4

Xvill

Method E:

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 products can
be prepared using alkyl halides as reagents with a base such as NaH.

METHOD E
o .
R? %eo\(o @)
R 0 MeOJI\/N\)LMeO
XIX NaH/DMF O°C to ri
R
NH
HO N\ 2
S _[RY R2
180° C
/
N
ﬁa
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Wol e Cel I's [REP[ 47T

=M crosones Exanpl e Conc. COX- 2 COX-1

Conc. COX- 2+ IO @iy (nM % i nhib. %:inhib. (nM % i nhi b.
% i nhi b. , [ 100~ Tt ob 12 100 53 8 2
10 69 | + €QFEB 1997 lol 49 25 3 10 42

10 33 [ 19 3 | l1o0 100 100 076

12 4 [ e h 10 47 2 5.

10 0 L0 1p 43 31 6 100 78
100 19 16 7 = 100 74 0 1000 58
16 8 10 41 8 100-39- 89 9 100 83
100 37 9

The compounds of type XXV can be prepared from readily
available 4-substituted phenylacetyl chlorides XXIa. Reaction of di(3-
butenyl)cadmium with a 4-substituted phenylacetyl chloride provides
ketone XXI. Ozonolysis of XXI affords keto aldehyde XXIb which is
cyclized by base to give cyclopentenone XXII. Addition of arylmagnesium
bromide or aryllithium to XXII gives allylic alcohol XXIV. Oxidation of
XXIV with pyridinium chlorochromate affords the desired 2,3-
disubstituted cyclopentenone XXV. For preparation of compound XXV
(R1=S02Me), 4-methylthiophenyllithium is used followed by oxidation
with the magesium salt of monoperoxyphthalic acid (MMPP) or m-
chloroperoxybenzoic acid (nCPBA) to introduce the required
methylsulfonyl group in XXV.



10 100 71 12 11 100
39 12 100 54 13
10 41 ! 7 13 100 84
10 58 | o 73 10 45.
29 14 10 89 | 100 .63 0 14
1000 101 T 1000 69 0
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METHOD F
P ava d \/\j\,
2 ( O
XX
2 XX
R1
| : o)
3 —y
O ~CR? NaOMe XXIit
XXl XXl
H1

R—¢)
o

XXV

XXIvV

ethod G:
o The sequence of Method G is the same as in Method F except
R1 containing acid chloride is used as starting material. R2 is introduced at
a later stage via a carbonyl addition reaction, followed by PCC oxidation.



- 83 - Exanpl e —Cone- »—G@Xr—z eﬁﬁ 1 Conc. COX-2 COX-1 % nhi b.
%inhib.  (nM  (RARROEN] .a*iehr%;;r-Bili;_ 15 20 39 15 80 76
15 160 o] — R

28 g‘ tj l/}e
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METHOD G

1.0, |
2. NaOMe '
@
R1
PCC
—T R2
(=0
XXV,
Method H:

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 Il
(R2a=S02Me) or XXVTI is treated with excess NH4SCN in refluxing

acetone to provide the corresponding 4,5-disubstituted isothiazoles XXX



16 20 50 16 160 85 17 40 41
17 160 | 18 160 58 19 40 21 19
160 59 70 20 40 91 21 10 50
21 40 ) 39
-42.
and XXVII], oxidation of which with hydrogen peroxide yields XXXI and
XXIX.
METHOD H
MeO,S $0Me
Vil Cl
—_— ) | NH,SCN H0,, AcOH
(R*=SO;Me) 1 CHO — g2 /g
=N
Xxvi XXV
SOzMe
M902S
ye \Q:[CHO NH,SCN
R~ sZ0 '
' R2~Cl
© It (Ra = SO,Me)
XXIX
SO;Me SO;Me
R2 i R&/
s-N =S-NH
. ' © (o
XXX
XXX
Method I:

An appropriately substituted aryl bromomethyl ketone is
reacted with an appropriately substituted aryl acetic acid in a solvent such



22
43 24
160

160
160
39 27

RELACRITT Sieat

20 7 387
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METHOD |

R1

Br:

XXXII

R1

HO.C
XXXIV

50 23 160
40 26
160 97
-43 -

R2“NCO,H

Base

80

a mono- or disubstituted heteroaryl

88 24

RZ

(‘ R2 is a mono- or disubstituted phenyl or

Method J:

Either of the lactones XXXII or XXXV in a solvent such as

27 26

as acetonitrile in the presence of a base such as triethylamine and then
treated with 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) to afford either the
lactone XXXIII or XXXV.

R1

XXX

R1

XXXV

!

40

THF is reacted with a reducing agent such as diisobutyl aluminium hydride
or lithium borohydride at -78°C, to yield the furan XXXVI.
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(nM
28

Exanpl e | FEMACTMEEHHEET oo 1 Conc.  COX-2
% nhijb.[% i nhi b; M [%inhib. %inhib. 28 20
160 | | BSFLH
-44 -
METHOD J
R‘l
XXX 4 pIBAL-H
or e :
2. H* )
R N
\_o
XXV
Method K:

The preparation of lactams XXXVII and XXXIX can be
achieved by the same reaction as described in Method 1, except an
appropriate amide XXXVIII is used.

COx-1
48



29
20
80
20

[——

20 TR Ly e— o1 85 30 160 30 31
49 31 16%‘1.%%“%‘3;%10 73 32 40 92 32
99 33 160 6|34 10 30 34 ;40 80 34 160 102 35
32 28 FEB 1997 {/
- 45 -
METHOD K
R! R
R2“CONHR3
r—————T—
Base
Br. 0 R2 J
| NR3
XXX o)
XXXV
R1
1 .
i o)
Rz)k,sr
e st
Base (o)
R2 L/
CONHR? NR®
XXVl XXXIX
Method L:

Methyl 2-hydroxy isobutyrate is silylated with TMSCI to give
the TMS ether XLI, which is treated with 4-methylthiophenyllithium to
provide ketone XLII. Desilylation followed by acylation yields keto-ester
XLIV, which can be cyclized to lactone XLV by base catalysis. Oxidation
of XLV with MMPP or mCPBA affords the desired product XLVI.



35 40
50 36

160 93 38
88 39 10

160

i} iﬂ!’ii%(’;l . g 1 ’1

10!1728 FEB 1 ?7 18

[ S

METHOD L

OH
OMe TMSCI

36

et ————

O imidazole
XL

53 37
40

XLl

11 36

40
63 38

OTMS
e ——

XLII

_«@s«ﬂ

SMe
Pyridine, DMAP W

XLlIl

82

40
37
160
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Exanpl e

1 Conc. COX-2 COx-1

% i nhi W % i nhi b.
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METHOD M
i SMe Aq.base OH SMe
org. solvent
4\‘/@/ Phase 4\(@
(o) transfer o)
XLVH catalyst i m

An alternative preparation of the hydroxy ketone XLII is the
oxidation of the known (J. Org. Chem. 1991 56, 5955-8; Sulfur Lett. 1991,
12, 123-32) ketone XLVI. A mixture of XLVII, aqueous base, such as
NaOH, organic solvents such as carbon tetrachloride/toluene and a phase
transfer catalyst such as ALIQUAT 336 is stirred in air at room
temperature to provide XLIII. Compound XLII is also described in U.S.
4,321,118 and Org. Coat. 1986, 6, 175-95.

Method N
a:
Ri
_ R?
/ CO, H,0 o |
R —0=0—R? l +
. solvent, catalyst R g _
o R
XLVl XxXxXm XXXV

By reacting an acetylene XL.VIII with carbon monoxide and
water in the presence of suitable catalysts, a mixture of compound XXXIII
and its isomer XXXV is obtained. The isomers are separable by standard
procedures in the art such as chromatography or crystallization. Examples
of useful catalysts and conditions are PACI12 in aqueous HCI and EtOH,

(nM



39 160
41 41
101 44

16

42

43

84 40 10 40 40 72 40 160 96
{5 'aj \T 4 160 44 43 10 78 43 40
ML ' 55 44 160 106 45 10
-48 -

heated at 50-150°C and 50-150 atmospheres of pressure, or Rh4 (CO)12
(or Rhg(CO)16) in aqueous THF (or acetone, acetonitrile, benzene,
toluene, EtOH, MeOH) containing a trialkylamine, at 50-150°C and 20-300
atmospheres pressure. See Takahashi et al., Organomettallics 1991, 10,
2493-2498; and Tsuji et. al., J. Am. Chem. Soc. 1966, 88, 1289-1292.

Method O
SMe
L QIX(X =CLBY)
[ O
“‘“"‘ ™SO LI
SMe SMe
PA(OAC)/Cul0ACH 03 1. pysidine
o PHO/TMSN nBuNF O | , Q
' |
O (@)
L LI

S(O),Me
o ;(G ;(O
9. R=aligl, s
1, 4-Addition to XLIX of 4-methy1thxopheny1 organometallic
reagents L in the presence of copper salts and the trapping of the resultant
enolate with trialky] silyl chloride such as TMSCI or TIPSCI provide the
ketene acetal LI. The ketene acetal can then be oxidized to the substituted

butenolide LII by the method of Ito using catalytic amounts of Pd2(OAC)2
and Cu(OAc)2 and O2 in MeOH or by the method of Magnus using



45
46
48
49

40

160
10
80

61

97
7
99

_-4-5—————46@—»—»;&:6—1—7 46 10 76 46 40 94
ﬁ?*thtf‘i!zﬁﬁ SHEE®L 47 40 74 47 160 101
43* 16027 | 49 10 53 49 40 91
I
Omrg&@ww 1
i
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and Cu(OAc)2 and O2 in MeOH or by the method of Magnus using
Phl1O/TMSN3 and Bu4NF. Introduction of the iodine can be accomplished
by treating LII with 12 in the presence of pyridine to afford LIII.
Palladium catalyzed Susuki or Stille coupling of LIII with the appropriate
aryl or alkyl partner such as the boronic acid LIV provides the butenolide
LV. The sulfide can be oxidized to a sulfone by various oxidizing agents
such as peracetic acid, MPPM, MMPP or H202 to give the desired
compound' LVI. See Y. Itoet. al., J. Am. Chem. Soc. 1979,101, 494;
and P. Magnus et. al., Tet. Lett. 1992, 2933,

Accordingly, in a further aspect the invention is directed to a
process of making a compound of formula XXXIII

R1

comprising:
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(al) reacting in an organic solvent a compound of formula XXXII'

R1

0
XXX

with a bromine reagent to yield a compound of formula XXXII

R1

Br. o

XXX

For purposes of this specification the organic solvent shall be
defined to include, but not be limited to methylene chloride, chloroform,
carbontetrachloride and acetic acid. Similarly, the bromine reagent shall
be defined to include, but not be limited to bromine, pyridinium
perbromide hydrobromide, CuBr2, and N-bromosuccinimide.

(a2) reacting in a non-aqueous polar solvent a compound of formula

XXX1
with a compound of formula
R2“CO.H

in the presence of a base to produce a compound of formula A



Exanpl e Conc.

Conc. COX- 2 COX-1
i nhib. % i nhib.

% inhib. 51 5 49 51

95 51 40 50 52 40 82 52
102 53 | | 54 B | | 40 96 53 160
10 81 541 | ¢Eggft §§§‘ d1i 54 160 99
S R
' - 51-
R1

o Q\ﬁ/ﬁ\ﬁz
0

A

(nM %
20

160
102 54

(a3) treating in a non-aqueous polar solvent a compound of formula A with

strong base to yield a compound of formula XXXIII.

For purpbses of this specification the non-aqueous polar

solvent shall be defined to include, but not be limited to, acetonitrile

propionitrile, acetone, 2-butanone and tetrahydrofuran. Similarly, the base
is defined to include, but not be limited to a tri-C]-3alkylamine such as tri-

ethylamine. Moreover, the strong base is defined to inchide, but not be

limited to, an amidine, a guanidine, lithium diisopropylamide and
potassium bis-(trimethylsilyl) amide.

In an altemative, the invention is directed to a process of

making a compound of formula XXXIII

HT



55 10 48 55___ ,__,_g.go 59 55 160 65 * In
the whol e cel |l &gsay, It? ds an 1C50 for COX-1 of 1000 nM  and an

| C50 for COX-2 B’E"SGME me rly, Indonethacin has an |C50 f or
COX-l of 100 nM and an ICS OY COX-2 of 10 nM

f
| | %8 FEB WY
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comprising: .
(bl) reacting an acteylene compound of the formula XLVIII

R CcC=C—R?

XLvil _
with carbon monoxide and water in the presence of a suitable catalyst to
yield a compound of formula XXXIII and XXXV.

For purposes of this specification suitable catalysts include, but
are not limited to Ru4(CO);2, Co2(CO)3 or PACl2 in aqueous THF or

acetone, acetonitrile, benzene, toluene, methyl alcohol or ethyl alcohol.

In a second alternative, the invention is directed to a process of
making a compound of formula XXXIII
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RI
R%_/
o
o)
XXX
comprising:

(c1) reacting a compound. of formula LIII

SCHs

~¢
0
O

LIt

with a reagent of the formula (HO)2BR? in an aqueous solvent such as
benzene, toluene, THF, MeOH, DME or EtOH and in the presence of a
suitable palladium catalyst to yield a compound of formula LV, and

STRUCI URE



-3.00

}
i
}
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SCH;4
R~
O
o)
Lv
(c2) oxidizing the compound of formula LV to yield a
compound of formula XXXIII.

For purposes of this specification, the catalyst is defined to
include, but not be limited to palladium catalysts. Similarly, the solvent is
intended to include, but not be limited to benzene, toluene, THF, MeOH,
DME or EtOH.

In all of the process alternatives, R1 and R2 are as defined -

above for the portion of Detailed Description and Claims directed to the
compounds of formula 1.

e tiv d
Tables I and 1I illustrate compounds of formula 1.
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Example Method
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Table I (continueq)

Example Method

0,

\

$!

o O

SO,M
Fooare

S
Ny
SOzMe

“n

0,

o \

9 I
SOQME
F
@)

g \

10 |

Q
T
Q
C
e
C
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able I (continued

Example Method

11 J

SO,Me
12 L

SOzMe
13 A

OzNHC(O)CFa
( A~ 14 A
S

.
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Table 1 (continued)

Example Method

15 |

16

17 |

18 I
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1 tinued

Example Method

20 {

21 |

22 |

23 !

o\ 24 I
@ SO;Me
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le I (continue

Example Method

30 ]

31 !

32 |

33 |

34 l
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able I (conti -éd

Example Maethod

35 !

37 |

38 |

39 |
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le 1

Example

40

41

42

43

44

ntinued

Method
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Table I (continued)

Example  Method

45 |

45

47 |

48 |

49 i
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Table I (continued)

Method
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Table ] (continued)

Example  Method

g
a 55 H
'S
SOZMe

OzMe
56 L+M
Ci
SO,Me
57 L+M

58 L+M
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Table I (continued)

Example  Method

O SOzMe
59 L+M

60 L+M

Apo—--



able
\ " C] SO,NH,
( I\
T L
SO,NH,
;J'fj%
OH
\ O SO,NH, O e
FC /s O . FaC /s\
SO,NH,
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N wll now be illustrated by the foll ow ng
non- limting e {Q’f@lasp h; Tlnl ess stated otherwise: (i) al |
operations were rried-out - at opm or anbient. tenperature, that is, at a

tenperature in fh %1 2- rf] C, evaporation of solvent was carried
out using a rotary € Bg T[% der reduced pressure (600 4000 pascal s:
4.5-30 nm Hg) with.a. bai_h—t-e rature of up to 60[err]C, the course of
reactions was fqllowed by thin Ia‘/er chr omat ogr aphy (TLO)

-69 -

Table II (continued)

\ OMe

s 1)
SO,NH, OH SO,NH,



and reaction |1

ﬁygﬁﬁw_ illustration only; nelting points are
uncorrected am it catastdeconposition; the nelting points given are
those obtai ned for fhé”m”TEﬁThlt prepared as described; pol ynorphi sm may
result in isolfati d8dERiR%rials with different nelting points in sone
preparations; |the ét?ucture'a?dﬁpurity of all final products were assured
by at | east o*e‘ﬁf“ﬂﬁéffﬁrTﬁVIn‘ techni ques: TLC, nmss spectonetry, nuclear
magneti c resomance (NVR) spectrenmetry or microanal ytical data; yields are
given for illustration only: when given, NVR data is in the formof delta
(8) values for mmjor diagnostic protons, given in parts per mllion (ppm
relative to tetramethylsilane (TMS) as Lifiger nal standard, determ ned at 300
MHz or 400 MHz using the indicated solvent; conventional abbreviations used

for signal shape are: s. singlet; d.:ggTbhei; t,. tEipIet; m nultiplet; br.
broad; etc.: in addition "Ar" signifi signal ; chem cal
synbol s have their usual neanings; the foILomﬁng abbrevi ati ons

OH
SO,NH;
) O O SO,NH,
OH
OH SOzNH;
o &~
FaC /s O _-CO.H
SO,NH,

/.\ - 2\
@



have al so been used v (voI _urre)“ w.(weight), b.p. (boiling point), mp.

(nmelting point), %ﬂ‘l "'-:T(!mlllllters) g (granm(s)), ng
(mlligranms(s)), Jotes), gl |(mllinoles), eq (equivalent(s)).
The foll ow ng abbye i ations haye ‘t he indi cat ed neani ngs: Ac
acet yl Bn 28 RER W97 benzyl DBU

1, 8-di azabi cycl o[ b. #. 0] undec- 7- enje | DI BAL =

di i sobutyl al uni nu dritde D?\/AP =

4- (di net hyl ami no) pyri dine 7

Table 11 (continued)

Pyl \

O SO:NH, e s .
Q S0t S
O z

~ OH
SO,NH,
'
i 7 \
. | 0 s O SO,NH,

o



- 102 - N, N- di et hyl f or mam de Et[err]N =
triethyl am nefRi ] AR/ l'ithiumdiisopropylam de m CPBA =
met achl or operjpen
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Table II (continued)

0
© SO,NH,




MWPP = o] ¢ acid MPPM =

nonoper oxypht hal i g REB%E‘EWE?QSS i Slgal t

6H err] O Vs R mgt hanesul fonyl = nmesyl = SO err] Me

M50 = ' r@gtfaﬁﬂaéﬁﬂ?fo ale = mesyl ate NSAID =

non- st eroidal anti-inflammtory dfug OXO\IE[err] =

2KHSO err]. KHSO el r] - K[ ér rTSQ“err{ PCC = pyridini um

chI orochronat e RDC = pyri di ni um di chr omat e Ph
phenyl Phe . = benzenedi yl Pye =

pyr| di nedi yl r.t. = room §gnperature rac. =

racemc

SO,NH,
98 U
HNﬁ N, N\
C 0, L




SAM = am nosul f or sul fonam de or
SO err] NH2 TREF ACFRAENT SHEE t et ra- n- butyl ammoni um f | uori de Th
= 2- fﬂr P lrzﬁFybi‘Ts’{ELT FAA = trifluoroacetic acid
anhydri de H = _ t et rahydr of ur an Thi =
t hi ophenedi yl l Te® FEB 99 | thin |ayer chromatography
TM5-CN = i | trinethyl siil W cyanide Tz = 1H
(or 2H)-tetrazo|i¢5-'yF T {err]Herr] = , allyl A kyl Goup
Abbr evi ati ons L Me e T hyl .
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Table 1T (continuted)
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HERT

n- Pr i ) pr 6ﬁyr'f%Pi = isopropyl n-Bu = normal butyl
i -Bu = |'09§ yl_.s- {? : 1= secondary butyl t-Bu tertiary
butyl c-Pr = ﬁgf Mbpyl c-Bu = cycl obutyl c-Pen =
cyclopentyl d-tex "= cycl. ohfxyl
. i |
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Table II (concluded).

f\ [\ /S ) ' O
’ O F ) O -SozNHz OH |
OaNHz O,_Me OzNHz
O O F O cl > @ cl
. so ,Me SOgNHz SOzMe
o YO ¢
. SO,Me \ SO,NH, - soan2
, ‘“ ! L I
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T GLBLE EXAMPLE 1
Hﬁ@%gﬂfi f | uor ophenyl ) - 5- ( 2- hydr oxy- 2-




Step 1: 1- (45

To 4-fl uorobenz
added TMS-CN (4
was renoved in
(42.0 nmL) at -7
(88.9 nmL). Afte

CATT YT
4B

oy Qirepheny loy (4~ (et hyl t hi o) phenyl ) et hanone
LR

in 1,2-dichloroethane (43.50 nL) were

.32 g). arjd Znl 2i(44 ng). After 0.5 h at r.t., the solvent
vacud.s HbBtIAY rdsyl ting TMS cyanohydrin (9.20 g) in THF

Bllerr] C was adddgd
r a perrod’of 0.5

4- (chl or oret hyl

dropwi se a solution of LDA 0.51Min THF
h, a THF solution (30.0 nL) of

) t hi oani sole (9.93 g) was added dropwi se over 0.5 h. After

18 h at +5C, the resulting mxture was treated with TBAF (57.5 nL) foll owed
by a 25% aqueous solution of NH err] OAc (100 nlL) and extracted with Et CAc
(2 x 150 nL), After evaporation, a 1ggl mixture of Et[err]O and hexane (200
m.) was added to the crude ketone. After stirring for 10 h and filtration,

the title product was obtained a.i.a&eﬁlzti:éjcm/dé‘dﬁltration (2.40 g).

SO,NH,
Me

(o)

O SOMe " O éoaNHz
\ o)
o O 0 O
E cl




1H NVR ( CDYREF] SCEMESRT INERTerr12. 45 (3H, s), 4.34 (2H s), 7.19-7.29 (6H
m, 8.14 (PH—g)f~-Step-2=

Ci sstrans- 8- ¢hl -3; (4=f | tof ophenyl ) - 2- (4- (et hyl t hi 0) -

phenyl ) prope alfé?:&% agébi ( JTo a solution of

1- (4-fl uor ¢pphet .__)_.:_2.:.(_51:___(__[]}‘3t hyl t hi o) phenyl et hanone (2.50 g) in

1, 2-di chl ofoet hane (27.0 m)jwere introduced the Vilsmeier reagent (Aldrich
catal og, 1992-3993)-3-3M{11:6 nL) and DVAP (1.17 g). After a period of 4 h
at 80[err]C, the reaction mxture was extracted with Et OAc and 25% aqueous

solution of NH4OQAc. After evaporatL?g A n vacuo and drying for a few hours,

the title product was used as such for the next step. [err]H NWR

(COerr]jCOCOerr]): [err] 2.40 8 (3H, 2s), 6.90-7.80 (8H, m, 9.55
(1H s). jigglei! Ecg.ncluded}

SO,NH,
Me O Me

SO,NH,

SOzMe

Me
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Assays for betezminigg 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
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
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(Q 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 II.

epresentative Rat Paw Edema Assay — Protocol

Male Sprague-Dawley rats (150-200g) were fasted overnight
and were given po either vehicle (5% tween 80 or 1% 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 (Vop) was measured using a
plethysmometer (Ugo-Basile, Italy) based 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



5-(4-Fl uo& phenyl ) - 4- (4- (rret hyl t hi o) phenyl ) t hi ophene- 2-
car boxyl i ¢ acigkl Fephyd/est { ef To a solution of cistrans
3-chl oro- £4 fl uorophem )EZ (4- (nethylthio)phenyl)propenal (3.00 g) in
pyridine (12-0-nt)y~were added net hyl thioglycolate (1.16 nL) and Et 3N (4. 09
m.). The fesulting mxture as then heated at 80[err]C for 2 h. After
extraction wth Et OAc and washing with 3N HCl, the title product was

purified by flash chromat ography (30% Et OAc in hexane) (2.00 g). [err]H NWR
(COerrjCOCOerr]): [err] 2.48 (3H s), 3.88 (3H, s), 7.11 (2H, t), 7.21
(4H, s), 7.37 (2H, q), 7.80 (1H, s). Ste

5- (4- Fl uor ophenyl ) - 4- (4- (et hyl sul fi nyl )bﬁén'yl ) t hi ophene- 2-
carboxylic acid . nethyl ester .
y increases in paw volume (Vsh - Von) were calculated. The animals were

euthanized by CO2 aphyxiation and the absence or presence of stomach .
lesions scdred Stomach scores were expressed as the sum of total lesmns
in mm. Paw edema data were 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, ED3g values were used for comparison. All
treatment groups were coded to eliminate observer bias. With this
protocol, the ED3g for Indomethacin is 1.0 mg/kg. Representative results
are shown in Table IV.’




.-‘

To a soluti cﬁ\*& *\5 it Jefrerddenyl ) - 4- (4- (et hyl t hi o) phenyl ) -

t hi ophene- 2-la oxyllc aci d Tt yl ester (5.60 g) in CHerr]J]dOJ[err] (84.0 nm)
at 0C was addgqd R&rEEBN9EFEe |miCPBA 50 to 60% (5.39 g). After TLC showed
conpl etion ({50% EtOAc in heXane) the reaction mxture was extracted with
saturated NgHCOerTT: Fed over Na[err]SOerr], filtered and evaporated to

dryness to provide the title conpound as a Wmte foam (5.00 g). [err]H NVR
(COerrjCcoCOerr]): [err]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). Step 5:

4- (4- (Am nosul fonyl ) phenyl ) - 5(4-f 1 uorophenyl ) t hi ophene- 2-
carboxylic acid nmethyl ester

- 82 -
5- (4- Fl uor ophenyl ) -4-( 4- (nethylsulIyI)phenyI)thlophene 2- carboxylic acid

met hyl ester (0.500 g) was dissolved in TPAA (10.0 nl)
TABLE II1*
Whole Cells Microsomes’
Example| Conc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
(nM) | % inhib. | % inhib. (oM) | % inhib. | % inhib.

1 100 96 12 100 33 8
2 10 69 0 10 49 25
3 10 - 42 10 33 19
3 100 100 100 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



and ref | uxeiED o B Tiesbl vent was then removed in vacuo and the

resul ting I’PSEdue vvas co evaporated 10 tinmes with a Et 3N-MeCH sol ution

(1:1) (100.0 ’TL)ZS(EE[EIWUde a; viscous oil after punping for a few hours.
S

The oil was sol ved in c (10.0 nmL) and treated at +10[err]C with
Clerr] in

-83-
Example | Conc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
M) | % inhib. | % inhib. (nM) | % inhib. | % inhib.

15 20 39 | -

15 80 76

15 160 95

16 20 41

16 40 50

16 160 85

17 40 41

17 160 717

18 40 -24

18 160 S8

19 40 21

19 160 59

20 10 70

20 40 91

21 10 50 e
21 40 94

22 20 39

22 . 160 98

23 20 50

23 160 88

24 40 43

24 160 78

25 160 40

26 80 27

26 160 39

27 20 38

27 160 97




(T SHEET]

‘T@ (B“S'HET After 20 mn., the solvent was renoved under
? ?W n‘ﬁ)l ng, THF (20 0 nL) was added to the

resul ting mass of produc r bubbling NH3 through for a few m nutes at

O[err]C, their -n;xtup@ s stirred for 0.5 h at r.t. After

extracti on wijth Et OAc - 25% NH err] OAc solution and flash chromat ography

(30 to 40% Et CAc—TTtes e title product was obtained as a white

solid (0.210 g). [err]H NWVR (CD[err]COCD[err]): [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

S) .

reduced presqurie

-84 -
Example | Conc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
(M) | % inhib. | % inhib. (nM) | % inhib. | % inhib.
28 20 48 .
28 160 69
29 20 78
29 160 85
30 160 30
31 20 49
31 160 87
32 5 43
32 10 73
32 40 92
32 80 99
33 160 6
34 10 30
34 40 80
34 160 102
35 20 32
35 40 57
35 160 83
36 10 11
36 40 S0
36 160 89
37 10 53
37 40 82
37 160 93
~ 38 10 25
38 40 63
38 160 88
39 10 17




:"D

IRED) A

Step 6:
hydr oxy- 2- pr dpy

met hyl
in tol uene-

) thi

HF solution (5.0
a few hoursi_.The reacti.on.

sol uti on,

Qphene ?
4- (4- ami nos IHoH%#ﬁbﬁégyl) 5- (4 f 1 uor ophenyl )t hi ophene- 2-carboxylic acid

)

estef {(0.460 g) in THH (5.70 nL) at O[err]C was added MeMyBr (1.4M
The m xture was then stirred at r.t.

for

quenched by the addition of 25% NH[ err] QAc

extracted with Et OAc and dried over with Na[err] SO err].
title conpound was

The

purified by flash chronatography (40 to 50% Et QAc in

hexane) (0.300 g).. [err]H NWR (CDjerr]COCD{err]): [err] 1.65 (6H, s), 4.52
(1H, s), 6.55 (2H, bs), 7.09 (3H, ny85~34 (2H dd), 7.30 (2H, n), 7.43
(2H, d), 7.82 (2H _d). Anal. calcd. for Clerr]Herr]FNJerr]Slerr]; C,
58.31; H Veffnpld| 3cBRe. HoCOX-% | TORY H 6Bk NcCdxE | cox-i
(nM) | % inhib. | % inhib. (nM) | % inhib. | % inhib.

39 160 84

40 10 43

40 40 72

40 160 96

41

4]

42 20 10

42 160 44

43 10 78

43 40 101

44 20 14

44 40 S5 -

44 160 106

45 10 16

45 40 61

45 160 101 x

46 10 76

46 40 94

46 - 160 97

47 10 61

47 40 74

47 160 101

48 10 7

48 160 47

49 10 53

49 40 91

49 80 99

50 80 42




EXAVPLE 2 3
1: 4- (4-(

carboxylic acjd]

4- (4- (am nosu
acid nethyl e

Step

KR Caen rpngvlff ;f'-'_-'i'-") phenyl ) -2-(4-fl uorophenyl)thi ophene
RSt é f\‘h AWl ) - 5- (4- f1 uorophenyl)thi ophene- 2-
fon?l%%ﬁén?%, EJI (4af IS(tjlolrJE)I Onpﬁfenyl ) t hi ophene- 2-car boxylic
ter (Exanpl e 1,] Step 5)
- 86 -
Example | Conc. | COX-2 | COX-1 Conc. | COX-2 | COX-1
(nM) | % inhib. | % inhib. (nM) | % inhib. | % inhib.

51 5 49

51 20 95

S1 40 102

52 10 50

52 40 82

32 160 102

53 10 54

53 40 96

53 160 102

54 10 81

54 80 91

54 160 99 .

S35 10 48

55 80 59

55 160 65

* In the whole cell assay Ibuprofen has an IC50 for COX-1 of 1000 nM,
and an IC50 for COX-2 of 3000 nM. Similarly, Indomethacin has an 1C50
for COX-1 of 100 nM, and an IC50 for COX-2 of 10 nM.



- 107 - (% i FHEEER. 0 nL) were added MeOH (1.0 ni), NaOH 1IN (1.0
m.) and a fgé:éhggg '{‘Jiﬁ‘: _ﬂ_‘(iLJ,ON The resulting m xture was heated at 45C
for 2 h and tfhe_reacti on was|then partitioned between Et OAc and HC (3N)

to provide {t he 28tHESB A9%du t%as a white solid (0.200 g). [err]H NWR

ZH
e

—rr—l-

(Cerr]CO¢Derr]) [err] 6460 (2H s), 7.15 (2H, t), 735 (2H, q), 7.45
(2H, d), 7.82 (2H, d), 787 (1H, s).

-87 -
TABLE IV

ED30(mg/ke) STRUCTURE

e
O

>10.00 /©,802Me
=
. —




o

Step 2: N Yo, _‘;'_gﬁ;)""‘yl ) phenyl ) - 2- (4-f 1 uor ophenyl )t hi ophene
To a sol utiion =1 dmzhosul fonyl ) phenyl) - 2- (4-

fl uorophen)H )t h; phene 2- Chr boxylic acid (0.280 g) in quinoline (4.0 nl)
was added d:u bré&f&ﬁ@ﬁ 0 g). After 0.5 h at 180C under nitrogen, the
reaction mnxﬁure was extratt bd with Et OAc and HO 3N, dried over

Na[ err] SO err] and purified by flash chromatography (30% Et OAc i n hexane)
to give the title conpoundias a white solid (0.180 g). [err]H NWMR
(COerrjCOCherr]): [err]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). Anal . calcd for
CerrJ]Herr]FNOJ err] S[err]; -88C 57.65; H 3.60; N, 4.20.
Found: C 57.62; H 3.59; N 4.15.

1.40

2.80
(in 1%
methocel)

0.72

0.43 g SO,Me




EXAVPLE 3 Eets A
3-(4-(Am nosul‘!fényl ) phenyl ) - 2t (#-f | uor ophenyl ) -5-(2- propyl )t hi ophene

[err]H NVR (CIY érr3 CPEH 49971 ) [efr] 1.40 (6H, d), 3.25 (1H, septuplet), 6.58

(2H, bs), .05 (1H, s), 7.15¢(2H, t), 7.32 (2H, dd), 7.46 (2H, d), 7.80
(2H, d). Anat--catcdtor" Cierr]Herr]FEFNgJ err] S err].
C, 60.80; H 4.80; N 3.73. TIi:ound: C, 60.59; H 4.45 N 3.60.

~3.00

>3.00 _ SO.NH;,
3.00 /@
W

1.10 | O SO,Me
| Nﬁ
S
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3- (4- (Ani nosul f ok

EXAMPLE 4
AyE) gheﬂyfr)_.'.z Cyplohexylthl ophene
LI :
P 26 FEB WY §.
L
-90 -
<0.30 ! F
/\
T U
SO,NH,
042 /©/802Me
o | '
e
F
0.034 /Q/SOZNHZ
o |
@)
F




m, 1.40-1.56 (2H m,
6.58 (2H, bs), 7.05 (1H,

1.65-1.85 (3H, m, 3.18 (1H ),

d), 7.37 (iH, dj ;7 Sl 797(2H d) .
EXAMPLE 5 ? gf& #‘g‘ﬁ
5-(4- Carboxyphedyn) 4-(4- (nELhytshlfonyl)phenyl)th|ophene 2-carboxylic acid

Step 1: 4-(2- d N@thylthlopheny ) - 1- oxo- et hyl ) benzoi ¢ aci d net hyl
ester L. Fo- He%hyk—ﬂf+oriylbenzoate (10.30 g) in

1, 2-di chl or oet hane at r.t. were added TMS-CN (6.58 nL) and znl2 (2.00 g),
after 0.5 h at .91 -

2.03 /©,302Me
o~

o ]
e
F F

1.49 ’ | /@/SOZMe
V™

o | . F
O
F

0.35 /@/ SOMe
o |




r.t., the sol vent_,__:_ iis)
(5.00 g) in TH % i

0.87 Min THF =2 L) T period of 0.5 h, a THF solution (10.0 nl)
of 4-(chl orone hyl)ip r;l ijs added dropwi se over 0.5 h. The
tenperature was then oug t “slioMy to -20C then to 5C for 2 h and TBAF 1M
in THF (50.0 n1_,) was.- added -Aftert the addition of 25% aqueous sol ution of
NHAOAc, the reaction mixture vvaijextract ed with Et OAc, dried over

NASO err] evaporat-ed—imvacuo and purified by flash chromat ography (20 to
30% Et OAc in hexane) to afford the title conpound as a white solid (7.00
g. Step 2: 4- (1- Oxo- 2- (4- (et hyl sul-famyl ) phenyl ) et hyl ) benzoic acid

nmet hyl ester To 7.10 g of

4- (2- (4-net hyl tfiTophenyTl ) - J- 0X0- €t hyT ) benzol ¢

0.33 /OSOZMe

Br

0.90 '/O/SOzMe
P

vacuo. To the resulting TM5 cyanohyrin
aerr]C was added dropwi se a solution of LDA

0.38 SO Me




aci d net hyl es} _'
-109- :

o 2U[ER 1997
;

S — ) ]

m_) was added oxone (21.0 g)

in H20

0.88

Br cl

0.47

071

Cl




20.0 nl) ge-0E—After
<(axt ract eZ:I a"ﬁhl RCOME ﬁn?lﬁ

to 100% Et CMCFTn hexané)’, tihe

err] H NMR I Eéﬁt;]ﬁ rr

[s) ! . 60 (2‘( ‘d?d”}? (}'3 J])
4- (1 Chl or o 3 ox6-2- £ 4--(-rret' hy
propenyl ) benzoi c acid met hyl

4-(1-0-2- ((Z=methyt=surfTonyryp
1, 2-di chl oroet hane (15.0 )
rrL) and DVAP (0.624 g). The r

hours at r.t., the reaction m xture was
nr]Oto afford after flash chromat ography (50
title product as a white solid (3.20 g).
[err] 3.10 (3H, s), 3.95 (3H, s), 4.65 (2H,

d), 820 (4H, q). Step 3: Ci strans

| sul fonyl ) phenyl) - 1-

ester To a sol ution of

henyl )ethyl) benzoic acid (1.70 g) in

were added the Vilsneier reagent 3.3 M (6.2

esulting n-98ure was heated at 80C for 4 h.

The reaction mxture was then extracted with 25% aqueous sol uti on of

NH err] OAc and [EtOAc. Arte
~1.00 SOzMe
1.85 /@,SOaMe
o)
Cl cl
0.22 SOMe
0.23 /Q/
|
o
Cl




dryi ng over:i “Ngf-e1 Ierr}.;and evaporation the title conmpound was obt ai ned
as an oi |l and used as such ifar the next step. Step 4:

5- (4- ( Met hoxycardibhiB) BR&nyl )i- 4- (4- (met hyl sul fonyl ) -

phenyl )t hi ophene- 2- car boxylji ¢ acid nmethyl ester Prepared from
4- (1-chl or o+ 3= ox0-"2-(4- et hl sjul f onyl )-  phenyl) - 1- propenyl ) benzoi c acid

met hyl estef_ as for Exanple 1, Step 3. [err]H NWR (CD[err]COCDO{err]) [err]
3.13 (3H, s), 3.85 and 3.92 (6H, 2s), 7.50 (2H, d), 7.55 (2H, d), 7.90
(2H, d), 7.92 (1H, s), 7.92 (2H, d). Step 5:

5- (4- (Car boxyphenyl ) - 4- (4- (et hyl ) sul fonybéphenyl ) -

t hi ophene- 2- carboxylic acid " 7Prepared from

5(4- (met hoxycar hanyl )y phenyl) - 4- (4. (ng.h;LL.).su.u_I.n.n;d_)_pha%
t hi ophene- 2- cat pboxyl i c aci d et hyl ester as for

0.43 OSO2MG
VS

2.17 ' /©/802Me

5 |
0
: CFa

0.81 /©/302Me
o, |
F

o

)

OMe




Exanpl e 2, $4@wi Ll é-r’r]H NVR (CD{err]CoCD{err]) [err] 3.15 (3H, s), 7.50
(2H, d), 7. 2;(2H oy, 7.95: (2H, d), 7.98 (1H, s), 8.05 (2H, d). Anal
calcd. for . e;rr]lhi[ieg:g]@prr]&}[err] 0.1 Herr]CO

L N i

r_.__,,..—,

. . -96 -
0.68 Q/SOzMe

OMe

0.16 Q,SOzMe
- [
|

7z

&

~1.00 /@sone
o

SMe

@
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H 3.51. Found: C, 56.18; H 3.51.

- 110-
EXAMPLE 6 4 P- met hyl - 5- (4- (et hyl sul fonyl ) phenyl )t hi azol e
Step 1: 1} P- (4- (met hysul f onyl ) phenyl ) et hone

I-(4-Fluo hyl t hi 0) phenyl ) et hanone of

w033 - | : SO Me
| 273 B e

0.46 Q,sone

10.76 /@,SOzMe




Exanple 1, St %E LAQEN%&&XS qEE sol ution of CH[err]CI[err] MeOH (272.0

nm./ 27.0 nL) al 0C was added MPP (28;0 g). The cooling bath was then
renoved and t he}r 2@ F&Eh W9 xt brg stirred at r.t. for 1 h. At 0C, additional
MPPM (28.0 g) iwas added and thejreaction m xture kept for 1.5 h at r.t. The
i nsol uble matpriar—was Tritered foll owed by evaporation of the solvents;
the residue w racted Wth CHerr]J]d[err]-NaHCO err]. After

evapor ation in vacuo, the resulting solid was washed with ether-hexane
(1:1) and filtered to provide the title conpound 16.8 g. [err]H NWR
(COerrjcoCOerr]) [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). S&%P .

2- Brono- 1- (4- quorophenyI) 2- (4- (et hyl si onyl)phenyl)

et hanone

1- (4- Fuor opheny )-2-(4-(nethy|squonyI)phenyI)ethandne
0.48 /@‘r-sozNHz
. ' o ] :

o
F
F.
o ] |
0O
Cl
cl
0.26 ’J:::],Sodwe
: o3
0O
' Cl
F .




(1.00 g)

m) - was s 4
was quenchedjwidé e
over ‘Na[err}Sf hp
used as sucly For—the—Rext—st
[err] 3.10 (3H._s). 7. 05 (1H,

htaining CHCl [err] (1.0 mL) and CCl[err] (1.0
g). After shining light for 1 h, the reaction
rlderr], extracted with CHerr]dJ[err]dried
prated to yield the title compound whi ch was

ep (1.10 g). [err]H NWMR (CDOerr]COCDl err])

s), 7.30 (2H,-t), 7.87 (2H, d), 7.95 (2H

d), 8.25 (2H ddy.

-99.

0.55

0.25

0.1-3
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4- (4- Fl uorfopReny ) =2z

5- (4- (et hyl sul f onyl ) phenyl ) -

thi azol e 28 FEB 1997
2- br ono- 1-§( 4- f | uor ophenyl )i- 3- (4- (et hyl sul f onyl ) phenyl )- et hanone (1.10 Q)
i n ethanolf ( '

-GG added thi oacetam de (0.266 g) and pyridine (0.300
m.). Afterf refluxing for 2 h, the reaction m xture was extracted with

Et OAc, 259 NAferToRc ama purified by flash chronmat ography (50% Et OAc in
hexane then 90% Et 20 in hexane) to yield the title conpound (0.320 g).

- 100 -

~0.10

0.13

0.07




[err]H N MBNICEHEEL] ) [err] 2.72 (3H s), 3.15 (3H s), 7.09. (2H

t), 7.52 (2fF=ddr—7r-60— d), 7.92 (2H, d). Anal. calcd. for

Cerr]H err] : C, 58,78; H 4.03; N 4.03. Found:
C, 58.71, {H EXAMPLE 7

2- (4- Fl uonop : hyl sul f onyl ) phenyl ) -2-cycl openten- 1 -one Step
1: 1- (4- Fl uor ophenyl) - 5- hexen- 2- one To a suspension of 14.6
g (80 nmol “nmL. of ether cooled to OC was added 115 nL of

1.3 Msolution of 3-butene-1- nagnesium brom de dropwi se. The m xture was
refluxed for 1 h and -101 -

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

@) all operations were carried out at 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 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
magnetic resonance (NMR) spectrometry or microanalytical data; yields
are given for illustration only; when given, NMR data is in the form of
delta (8) values for major diagnostic protons, given in parts per million
(ppm) relative to tetramethylsilane (TMS) as internal standard, deterinined -
at 300 MHz or 400 MHz using the indicated solvent; convegtional
abbreviations used for signal shape are: s. singlet; d. 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.
(melting point), L (liter(s)), mL (milliliters), g (gram(s)), mg
(milligrams(s)), mol (moles), mmol (millimoles), eq (equwalent(s))

The following abbreviations have the indicated meanings:

Ac = acetyl

Bn = benzyl .
DBU = 1,8-diazabicyclo[5.4.0Jundec-7-ene
DIBAL = diisobutylaluminum hydride

DMAP . =

4-(dimethylamino)pyridine



et her wasYZ#s stillation. Benzene (500 nL) was introduced,
fol | owed z .5 g (100 mmol ) 4-fluorophenyl acetyl chloride.
After ref r 9 t reaction m xture was quenched with 200 niL of
sat ur at ed 81]0, 50 nmL of 1 NHO, and extracted wth 200 nL
of 1:.1 hekaphe/ Et OAC The pr

ani ¢ phase was dried over MSQerr] and
concent ed esldue was purified by flash chronat ography eluted with

4:1 hexang/EtOAc to give.dlol g of the title product. [err]H NWR :
(CDC[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 m.
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DMF = N,N-dimethylformamide

Et3N = - triethylamine

LDA = lithium diisopropylamide

m-CPBA- = metachloroperbenzoic acid

MMPP = monoperoxyphtalic acid

MPPM = monoperoxyphthalic acid, magnesium salt
6H20

Ms = methanesulfonyl = mesyl = SOzMe

Ms0 = methanesulfonate = mesylate

NSAID = non-steroidal anti-inflammatory drug

OXONE® = 2KHS05:KHS04°K2504

PCC = pyridinium chlorochromate

PDC = pyridinium dichromate

Ph = phenyl

Phe = benzenediyl

Pye = pyridinediyl

r.t. = room temperature

rac. = racemic

SAM = aminosulfonyl or sulfonamide or
SO2NH2 |

TBAF = tetra-n-butylammonium fluoride

Th = 2- or 3-thienyl

TFAA = trifluoroacetic acid anhydride

THF = tetrahydrofuran ' :

Thi = thiophenediyl

TLC = thin layer chromatography

TMS-CN = trimethylsilyl cyanide

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

C3Hs5 = allyl .

Alky] Group Abbreviations
Me =

methyl
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sol ution g#

CHerr]d][
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ed to -78[err]C and treated with excess

Et
n-Pr
i-Pr
n-Bu
i-Bu
s-Bu
t-Bu
c-Pr
c-Bu
c-Pen
c-Hex

)r ophenyl ) - 5- oxo- 2- pent anone
¢:-3 dor ophenyl ) - 5- hexen-2-one in 200 ni,
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ethyl

normal propyl
isopropyl
normal butyl
isobutyl
secondary butyl
tertiary butyl
cyclopropyl
cyclobutyl
cyclopentyl
cyclohexyl

A
of 3:1



ozone. The resultl LG mvfnr as treated with 15 g of triphenyl phosphi ne
"and stirred q d T G for 1 h. The reaction m xture was
concentrat ed | 2 gt ,graphed with 3:1 hexane/ Et OAc to give 8 g of
the title vo.l dwga r]HiNI\/R (CDC[err]) [err] 2.72 (4H, s), 3.71
(2H, .s), 6.99 (RH&HRy&®/WL; J(‘ltz m, 9.73 (1H, s). Step 3.

2-(4- Fluorophr vl )-2-cycl ope

n-1 -one A solution of 8 g of
1- (4-f | uor ophf nyTy="5- 0X0- 2- pentpnone in 300 nL of MeOH was treated with 2 g
of NaOwe. The

+red for 2 h and then quenched with 5 ni of
HOAc. The sol vent was evaporat ed and the residue purified by flash

chromat ography, eluting with 3:1 hexanel gp§Ac to give. 7 g of the title
product. [err]H NI\/R(CDCI[err]) [err] 2.57 (2H, m, 2.68 (2H, m, 7.04 (2H,

J=8.8 ke, 1), EXAMPLE 1 -

3-(4-Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-hydroxy-2-
propyDthiophene R .

Step l: :(4-Fluoropheny])-2-(4- io)phenylethanone

. To 4-fluorobenzaldehyde (5.40 g) in 1,2-dichloroethane
(43.50 mL) were added TMS-CN (4.32 g) and Znl2 (44 mg). After 0.5h
at r.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). After a 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
NH4OAc (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): § 2.45 (3H, 5), 4.34 (2H, 5), 7.19-7.29 (6H, m),
8.14 (2H, q).

Step 2: Cis trans-3-chloro-3-(4-ﬂuorophenyl)-2-(4-(methylthxo)-
phenyl)propenal
To a solution of 1-(4-fluorophenyl)-2-(4-(methylthio)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): 8 2.40 and 2.48 (3H, 2s), 6.90-7.80 (8H, m), 9.55
(1H, s).




il

>,

7.67 (2ZH, J 7 Tt 7. 77 (1H, n). Step 4

1- (4- (Met hy IfiNp-e5-phaniil SHEEL!f | uor ophenyl ) - 2- cycl o-

pent en- 1- ol Tojafsolution of 3.86 g (19 nmol) of

4- br onot hi ognik soﬁ&& % of Et[err]O cooled at -78[err]C, was added 22

m_ of 1.7 Mis@lution of t-BELf in pentane (38 mvl) dropw se. The reaction
m xt ure \/vas;st‘rw'ed for--+5-mp at -78[err]C and a solution of 2.23 g of

2- (4- Fl uor ophenyl)=2-cycl openfen- 1-one in 10 nL of Et20 was added. After

stirring for 15 /A ar - 78 err]C, the reaction m xture was warnmed to
O[err]C, and quenched with 50 nL of @g NH.err]d . The product was
extracted with 100 nL Et CAc, dried” d0er- Na[err]SO err], and purified by

flash chromat ography, eluted with 4:1 hexane/ EtOAc to give 3.4 g of the
desi.red product. -

Step 3: 5-(4-Fluorophényl):4-(4-(methylthio)phenyl)thiophene-2-
boxylic acid i | este

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 HCI, the title product was purified by flash
chromatography (30% EtOAc in hexane) (2.00 g).
1H NMR (CD3COCD3): § 248 (3H, 5), 3 88 (3H, 5), 7.11 (2H, 1), 7.21
(4H, s), 7.37 (2H, q), 7.80 (1H, s).

o

Step4: 5-(4-1=1uorop‘heny1)-4-(4-(methy1su1ﬁny1)pheny1)tmophene-z-
boxylic acid methyl

To a solution of 5-(4-fluoropheniyl)-4-(4-(methylthio)phenyl)-
thiophene-2-carboxylic acid methyl ester (5.60 g) in CH2Cl2 (84.0 mL) at
0°C was added portionwise m-CPB_A 50 to 60% (5.39 g). After TLC
showed completion (50% EtOAc in hexane), the reaction mixture was
extracted with saturated NaHCO3, dried over Na2S04, filtg{ed and
evaporated to dryness to provide the title compound as a whlte foam (5.00
g)- :
1H NMR (CD3COCD3): 5 2.75 (3H, 5), 3.92 (3H, s), 7.15 (24, 1), 7.40
(2H, q), 7.52 (2H, d), 7.66 (ZH. d), 7.90 (1H, s).

Step 5: .4-(4-(Aminosulfonyl)phenyl)-5-(4-fluorophenyl)thiophene-2-
boxvlic acid methvl
5-(4-Fluorophenyl)-4-(4-(methylsulfinyl)phenyl)thiophene-2-
carboxylic acid methy] 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 C12 in




113 - [ ARRAREHE Bg@i‘t]) [err] 2.12 (1H, s), 234 (2H ), 2.44 (3H,

s), 2.45-2 53t -m— -2.65 (1H, m, 6.37 (1H, m, 6.84 (2H, J=8.7 Hz,
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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 few minutes -
at 0°C, the reaction mixture was stirred for 0.5 h at r.t. After extraction
with EtOAc - 25% NH4OAc solution and flash chromatography (30 to

40% EtOAc in hexane), the title product was obtained as a white solid
(0.210 g).

1H NMR (CD3COCD3): & 3,90 (3H, 5), 6.55 (2H, bs), 7.13 (2H, 1), 7.40 -
(2H, q), 7.46 (2H, d), 7.83 (2H, d), 7.90 (1H, s).

Step 6: 3-(4-Aminosuifonyl)phenyl)-2-(4-fluorophenyl)-5-(2-
-2~ ene
To 4-(4-aminosulfonyl)phenyl)-5-(4-fluorophenyl)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). Anal.

caled. for C19H]18FNO382; C, 58.31; H, 4.60; N, 3.58. Found: C, 57.94;
H, 4.66; N, 3.44

EXAMPLE 2
4-(Aminosulfony)ph - 4- thiophene
Stepl:  4-(4-(Aminosulfonyl)phenyl)-5-(4-fluorophenyl)thiophene-2-
carboxylic acid

To a solution of 4-(4-(aminosulfonyl)phenyl)-5-(4-fluoro-
phenyl)thlophene-2-carboxyhc acid methy] ester (Example 1, Step 5)




___,_._..._.-—.-—o-——————v-'” o

{TE SHERT

(2H, | : ,..».m"gt 7.33 (4H, m. Step 5:

2-(4- Rl Lo(r)ggrbeéglf‘é- - {44 (et hyl t hi o) phenyl) - 2- cycl o-

pent en- 1 To a suspension of PCC (4.5 g, 20.9 nmol) and 10 ¢
of anhydrous 4A molecyl gr sieves in 150 nL of CHerr]C [err] was added a
sol utiforFof—272"g (7.3 rmol ) of :

1-(4-( 019 -2-(4-fluorophenyl)-2- cyclopenten-1-ol in 20 nL
CH err err]. The mixture was stirred for 1 h at r.t. and then dil uted
with 300 nL of Et[err]O After filtration and concentration, the residue
was flash chromatographed with 2:1 hiéflme/EtOAc to give 1.5 g of the title
product [err]H NVR (CDCl [err]) 8 27 (8H, s), 2.68 (2H, rr) 3. 00 (2H, m,

(02 (21 J((?ZIO g) in LI)HF (26 m %were aﬁded R%eOﬂ)(l 0 m]if) ;IaZOBH N 0
mL) and a few drops of NaOH 10N. The resulting mixture was heated at
45°C for 2 h and the reaction was then partitioned between EtOAc and HCI
(3N) to provide the title product as a white solid (0.200 g).
1H NMR (CD3COCD3) 8 6.60 (2H, 5), 7.15 (2H, t), 7.35 (2H, q), 7.45
(2H, d), 7.82 (2H, d), 7.87 (1H, s).

Step 2: 3-(4-(Aminosulfony])pheny)-2-(4-fluorophenylthiophene
To a solution of 3-(4-(aminosulfonyl)phenyl)-2-(4-
fluorophenyl)thiophene-2-carboxylic acid (0.280 g) in quinoline (4.0 mL)
was added Cu 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): 3 6.60 (2H, bs), 7.15 (2H, t), 7.29 (1H, d), 7.35
(24, q), 7.45 (24, d), 7.60 (1H, 4), 7.83 (2H, d). |

Anal. caled for C16H12FNO2S2;
| C, 57.65; H, 3.60; N, 4.20. o
Found:  C,57.62; H, 3.59; N, 4.15.

- EXAMPLE3

- u (= o L= =l Lo jon) e
IH NMR (CD3COCD3) 8 1.40 (6H, d), 3.25 (1H, septuplet), 6.58 (2H, bs),
7.05 (1H, 5), 7.15 (2H, 1), 7.32 (ZH, dd), 7.46 (2H, d), 7.80 (2H, d).

Anal. caled. for C19H18FNO2S2.
" C, 60.80; H, 4.80; N, 3.73.
Found: C, 60.59; H, 4.45; N, 3.60.



Semyiy! ) - 3- (4- (et hyl sul fonyl ) phenyl ) - 2-

; To a solution of 50 ng (0.17 nmol ) of
E&%& ; et hyl t hi o) phenyl ) 2-cyl openten-1-one in 8 nL of
10: 1 CHjerlr] L 97e as added 124 ng (0.2 mml) of MPPM The reaction
m xture jwgs_stirred at nogmtenperature for 2 h and then diluted with 10 nL

f filtration and concentration, the residue was

s onntdgraphy eluted with 2:1 Et OAc/ hexane to give 45 ny
of the title product [err]H NVMR (acetone-d6) 8 2.67 (2H, m, 3.14 (3H, s),
3.16 (2H, m, 7 05- 7.10 (2H, m, 7.20-7.25 (21, m, 7.63 (2H, d), 7.93

(2H, d). - IBBAVPLE 8
EXAMPLE 4
~(4- inosul enyl)-2-cvclo iophene

1H NMR (CD3)2)CO) & 1;24~l.40 (3H, m), 1.40-1.56 (2H, m), 1.65-1.85
(3H, m), 1.90-2.0 (2H, m), 3.18 (1H, m), 6.58 (2H, bs), 7.05 (1H, d), 7.37
(1H, d), 7.58 (2H, d), 7.97 (2H, d).

EXAMPLE 5
5-(4-Carboxyphenyl)-4~(4-(methylsulfonyl)phenyl)thlophene-2-carboxyhc
acid

Step 1: 4-(2-(4-Methylthiopheny!l)-1-oxo-ethyl)benzoic acid methyl
ester
To methyl 4-formylbenzoate (10.30 g) in 1,2-dichloroethane
- atr.t. were added TMS-CN (6.58 mL) and ZnI2 (2.00 g), after 0.5 h at
r.t., the solvent was removed in vacuo. To the resulting TMS cyanohyrin
(5.00 g) in THF (22.0 mL) at -78°C was added dropwise a solution of LDA -
0.87 M in THF (26.2 mL). After a period of 0.5 h, a THF solution (10.0
mL) of 4-(chloromethyl)thioanisole was added dropwise over 0.5 h. The
temperature was then brought slowly to -20°C then to 5°C for 2 h and
TBAF 1M in THF (50.0 mL) was added. After the addition of 25%
aqueous solution 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-Oxo-2-(4-(methylsulfonyl)phenyl)ethyl) benzoic acid
methy] ester
To 7.10 g of 4-(2-(4-methylthiophenyl)-1-oxo-ethyl)benzoic

acid methyl ester in MeOH (100 mL) was added oxone (21.0 g) in H20




4- (4- (Met hys

-fl uorophenyl ) -isot hi azol e
- 114-
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(20.0 mL) at 0°C. After a few hours at r.t., the reaction mixture was

extracted with EtDAc 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) 8 3.10 (3H, s), 3.95 (3H, s), 4.65 (2H, s), 7.60

(2H, d), 7.96 (21, d), 8.20 (4H, q). '

Step 3: Cis,trans 4-(1-Chloro-3-o0x0-2-(4-(methylsulfonyl)phenyl)-1-

propeny|)benzoic acid methy] ester

To a solution of 4-(1-ox0-2-((4-methylsulfonyl)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 NH4OAc and EtOAc. After
drying over Na2S04 and evaporation the title compound was obtained as
an oil and used as such for the next step.

Step 4: 5-(4-(Methoxycarbonyl)phenyl)-4-(4-(methylsnlfonyl)-
ioph id 1
Prepared from 4o(1-chloro-3-oxo-2-(4-metkylsulfonyl)-
phenyl)- -propenyl)benzoxc acid methyl ester as for Example 1, Step 3.
1H NMR (CD3COCD3) 8 3.13 (3H, 5), 3.85 and 3.92 (6H, 2s), 7.50 (2H,
d), 7.55 (2H, d), 7.90 (2H, d), 7.92 (1H, s), 7.92 (2H, d).

Step 5: 5—(4-(Carboxyphenyl)-4-(4~(methy1)sulfonyl)phenyl)-
thiophene-2-carboxylic_acid
Prepared from 5-(4-(methoxycarbonyl)phenyl)-4-(4-
(methyl)sulfonyl)phenyl) thiophene-2-carboxylic acid methyl ester as for
Example 2, Step 1. |
1H NMR (CD3COCD3) 8 3.15 (3H, 5), 7.50 (2H, d), 7 7.62 (2H, d),7 95
(2H, d), 7.98 (1H, 5), 8.05 (2H, d). |

Anal caled. for C19H1406S2¢0.1 H20:



To a solution of 338 n;g__Ql mmol.) of cistrans 3-chl oro-3-(4-

fluorop "*'M' (¢ T | sul fonyl ) phenyl ) propenal in 5 nL of acetone was
added 2RUCIHAMD Uiliey

gt INH[ err] SCN. The reaction m xture was refluxed for

3 h, anp ffen quenched Wikh 20 mL of saturated NaHCO err]. The product was
extractpd %EE&) ¢ [Ft OAc, dried over Na[err]SQerr], concentrated and
~purifieg py flash chronpntjpgraphy eluted with 3:2 hexane/EtOAc to give 250
ng of thekt+tteprodoct. fferr]H NVR (CDCl[err]) [err]8.57 (1H, s), 7.93

(3H, dyfz-50 (2H_d)_7.'BO (2H, t), 7.08 (2H t).
EXAMPLE 9 7 3- (4 Hl uorophenyl) 4- (4- (et hyl sul f onyl ) phenyl ) - 2- (5H) - f ur anone
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C, 56.46; H, 3.51.
Found: C, 56.18; H, 3.51.
EXAMPLEG6
4-(4- - -5-(4-(me u' fo 5 ia

To 1-(4-Fluorophenyl)-2-(4-(methylthlo)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 at r.t. for 1 h. At 0°C, additional
MPPM (28.0 g) was added and the reaction mixture kept for 1.5 h at r.t.
The insoluble material was filtered followed by evaporation of the solvents,
-the residue was then extracted with CH2C12-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.

1H NMR (CD3COCD3) § 3.13 (3H, s), 3.58 (2H, 5), 7.29 (2H, ), 7.55 (2H,
d), 7.88 (2H, d), 8.20 (2H, dd).

Step 2: 2-Bromo-1-(4-fluorophenyl)-2-(4-(methylsulfonyl)phenyl)-
ethanopne ,
To 1-(4-Fluorophenyl)-2-(4-(methylsulfonyl)phenyl)ethanone
(1.00 g) in CH2Cl2 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 Na2S04 and
evaporated to yield the title conmonnd which was used as such for the next
step (1.10 g).
1H NMR (CD3COCD3) 5 3.10 (3H, 5), 7.05 (1H, 5), 7.30 (2H, t), 7.87 (2H,
d), 7.95 (2H, d), 8.25 (2H, dd).




Step 1:
solution o

5475). in.7 and 3500nL of CHerr]d [err] was added 881 g of
MVPP over fin. After 3 h at roomtenperature the reaction
m xture filtrate was washed with 2 L of saturated
agueous s Iutlon of Nchq erfr] and 1 L of brine. The aqueous phase was
further extracted witn 2 of CHerr]d [err]. The conbined extracts was
dried over Na[err]SO err] concentrated to give 240 g of 4-

(et hyl sul fonyl ) acet ophenone as a white I d. . To a cool ed
(-5C) solution of 174 g of 4- (nethylsulf T) acet ophenone in 2.5 L of

B Ler ] 1 300 Siseao [ ordt-Finerabset Dty o (e B shoRdRae -t 1 5 5
L of water and the CHO [ ethijzeles- separated. The aqueous layer was extracted
with 1 L of EtOAc. The  To 2-bromo-1-(4-fluorophenyl)-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% NH4OAc and purified by flash

chromatography (50% EtOAc in hexane then 90% Et20 in hexane) to yield

the title compound (0.320 g).

1H NMR (CD3COCD3) 8 2.72 (3H, 5), 3.15 (3H, s5), 7.09.(2H, ¢), 7.52 (2H,

dd), 7.60 (2H, d), 7.92 (2H, d).

Anal. calcd. for C17H14FNO2S2:

C, 58,78; H, 4.03; N, 4.03.
Found: C, 58.71, H, 4.17; N, 3.85.

AsHET ysul f onyl )pI enyl ) et hanone A

EXAMPLE 7
-Fluo enyl-3-(4-(met ulfnl"e. 1)- clope: -1-one

Stepl: Ui:ﬂumhenxl):ihﬂm_z:m

To a suspension of 14.6 g (80 mmol) of CdClz in 200 mL. of
ether cooled to 0°C was added 115 mL of 1.3 M 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-fluorophenylacetyl
chloride. After refluxing for 1 h, the reaction mixture was quenched with
200 mL of saturated aqueous NH4CI, 50 mL of 1 N HC], and extracted
with 200 mL of 1:1 hexaneIEtOAC. The organic phase was dried over
MgSO4 and concentrated. The residue was purified by flash
chromatography eluted with 4:1 hexaneIEtOAc to give 15 g of the title
product.
1H NMR (CDCI3) 5 2.40 (2H, t), 2.53 (2H, 1), 3.63 (2H, s), 4.90-4.98 (2H,
m), 5.67-5.78 (1H, m), 6.98 (2H, 1), 7.13 (2H, m).

\H



conbi ned ex;ractsl jed over NaJerr] SO err] and concentrated. The crude
pr oduct V\pss rg]yf d §f flom 50/ 50 Et OAc/ hexane to give 210 g of 2-.
br ono- 1- (4( sul T orryl )phenyl )et hnone as a white solid.

- 112 -

Step2: l:(iﬂmmp_nxll-im&mM_ : :
A solution of 14 g of l—(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 g of triphenylphosphine
and stirred at room temperature for 1 h. The reaction mixture was
concentrated and flash chromatographed with 3:1 hexanelEtOAc to give 8
g of the title ketoaldehyde.
1H NMR (CDCI3) 5 2.72 (4H, s), 3.71 (2H, 5), 6.99 (2H, 1), 7.14 (2H, m),
9.73 (1H, s). ‘

A solution of 8 g of 1-(4-fluorophenyl)-5-0x0-2-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 (CDClI3) § 2.57 (2H, m), 2.68 (2H, m), 7.04 (2H, J=8.8 Hz, 1),
7.67 (2H, J=8.8, 5.5 Hz, dd), 7.77 (1H, m).

Step 4: 1-(4-(Methylthio)phenyl)-2-(4-fluorophenyl)-2-cyclo-
penten-1-o] -
To a solution of 3.86 g (19 mmol) of 4-bromothioanisole in 90

mL of Et20 cooled at -78°C, was added 22 mL of 1.7 M 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 Et20 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
Na2804, and purified by flash’ chromatography, eluted with 4:1
hexane/EtOAc to give 3.4 g of the desired product.
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?{ EM@?‘S Y 1 To the product of Step 1 (216 ny) dlssolved in

acetonitriil &
4- | uor opher
of DBU wag 4d

t hen tr eatfed

ded Et3N (0.26 nmL), foll owed by

yld%g Wd (302 ny). After 1.5h at roomtenperature 0.23 nL

e réag¢tifon m xture was stirred for another 45 mn and
1N HCA . The product was extracted with EtOAc,

dried over] Na2SO4 and conceljtrated. The residue was purified by flash

chr omat ogr-

as a solid.
7.18 (2H, J
J=8.68, d).

hexane) to yield 150 ng of the title conpound
err]H NWVR (CD{err]COCD[err]) [err] 3.15 (3H, s), 5.36 (3H, s),

=a[3.sr9 Hz, t), 7.46 (2H, m,.{13-(2H J=8.65 Hz, d), 7.97 (2H,

1H NMR (CDCI3) § 2.12 (1H, s), 2.34 (2H, m), 2.44 (3H, s5), 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).

Step 5: 2-(4-Fluorophenyl)-3-(4-(methylthio)phcnyl)-z-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-fluorophenyl)-2-
cyclopenten-1-ol in 20 mL CH2Cl2. The mixture was stirred for 1 h at r.t.
and then diluted with 300 mL of Et20. After filtration and concentration,
the residue was flash chromatographed with 2:1 hexanelEtOAc to give 1.5
g of the title product.
IH NMR (CDCI3) & 2.45 (3H, s), 2.68 (2H, m), 3.00 (2H, m), 7.02 (2H,
=8.6 Hz, t), 7.11 (2H, J=8.6 Hz, d), 7.15-7.23 (4H, m).

.Step 6: 2-(4-F1uorophenyl)-3-(4-(methylsulfonyl)phenyl)-2—

cyclopenten-1-one S
To a solution of 50 mg (0.17 mmol) of 2-(4-Fluorophenyl)-3-
(4-methylthio)phenyl)-2-cyclopenten-1-one in 8 mL of 10:1 CH2Cl2/MeOH
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) 5 2.67 (2H, m), 3.14 (34, 5), 3.16 (ZH m), 7.05-
7.10 (2H, m), 7.20-7.25 (2H, m), 7.63 (2H, d), 7.93 (2H, d).

EXAMPLES

hylsulfonvl envyl)-5-(4-fluo enyl-isothiazole



EXAVPLE %/GFJ ' BBTA ) - 4- (4- (ani nosul fonyl ) phenyl ) - 2- (2) - f ur anone

[err]H NVRTEF €771 [err] 5.34 (2H, s), 6.67 (2H bd), 7.18 (2H,
m, 7.46 (P I, 7.90 (2H, M. MP. 187-188 [err]C (d).
EXAMPLE 11 vl ) 4(4- (et hyl sul f onyl ) phenyl ) f uran

Usi ng the prpektets et 10, (0.2 g) in THF (5 nL) and
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To a solution of 338 mg (1 mmol) of cis,trans 3-chloro-3-(4-
fluorophenyl)-2-(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 Na2SO4,
concentrated and purified by flash chromatography eluted with 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, 1),
7.08 (2H, ¢). '

A solution of 197 g of 4-(Methylthio)acetophenone (ref:
JACS, 1952, 74, p. 5475) in"700 mL of MeOH and 3500mL of CH2Cl> was
added 881 g of MMPP over a period of 30 min. After 3 h at room
temperature the reaction mixture was filtered and the filtrate was washed
with 2 L of saturated aqueous solution of NaHCO3 and 1 L of brine.. The
aqueous phase was further extracted with 2 L of CH2Cl2. The combined
extracts was dried over NasSO4 concentrated to give 240 g of 4-
(methylsulfonyl)acetophenone as a white solid.

_ To a cooled (-5 °C) solution of 174 g of 4-
(methylsulfonyl)acetophenone in 2.5 L of CHCIl3 was added 20 mg of
AICl3, followed by a solution of 40 mL of Br2 in 300 mL CHCl3. The
reaction mixture was then treated with 1.5 L of water and the CHCIl3 was
separated. The aqueous layer was extracted with 1 L of EtOAc. The
combmed extracts was dried over Na3S04 and concentrated. The crude
product was recystalized from 50/50 EtOAc/hexane to give 210 g of 2-
bromo-1-(4-(methylsulfonylphenylethanone as a white solid.
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- To the product of Step 1 (216 mg) dlssolved 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 IN HCL. The product was extracted with EtOAc, dried over
Na2S04 and concentrated. The residue was purified by flash
chromatography (40% EtOAc in hexane) to yield 150 mg of the title
compound as a solid.

IH NMR (CD3COCD3) 8 3.15 (3H, s), 5.36 (3H, 5), 7.18 (2H, 1-8 9 Hz, t),
7.46 (2H, m), 7.7 (2H, J=8.65 Hz, d), 7.97 (2H, J=8.68, d).

EXAMPLE 10
~(4- (ami fon -2-(2H)-

1H NMR (CD3COCD3) § 5.34 (2H, s), 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).

- en ( e

Step1: :

Using the product of Example 10, (0.2 g) in THF (SmL) and
toluene (3 mL) was added slowly at -78°C a solution of DIBAL (0.72 mL,
IM in toluene). After 15 min, the solution was warmed up to 0°C for
another 15 min. This mixture was then poured into a chilled aqueous
solution of sodium potassium tartrate and EtOAc. The organic layer was
stirred for 0.5 h with a few crystals of camphor sulfonic acid. This
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solution was then concentrated and purified by flash chrom'atogréphy to
yield the title compound.

1H NMR (CDCI3) _ 3.1 (3H s), 7.02 (2H, J=8 9 t), 7.18 (2H, m), 7.4 (2H,
J=8.8 Hz, d), 7.58 (1H, s), 7.68 (1H, s), 7.85 (2H, J=8.8 Hz, d)

EXAMPLE 12

5 5-Dunethyl-3-(4-ﬂuorophenyl)-4-(4~methylsulfonylphenyl)-2-(5]-])-

. furanone

Step 1: Methyl 2-trimethvlsilvloxvisobut

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 TMSCl. The mixture was stirred at
r.t. for 1.5 h and quenched with 20 mL of H20. The organic layer was
dried over MgS04, concentrated and passed through a short plug of silica

gel eluted with 9:1 hexane/EtOAc. Evaporation of solvent afforded 1.27 g
of the title compound as a colorless oil.

1IH NMR (CD3COCD3) 5 0.08 (9H, s), 1.38 (6H, s), 3.67 (3H, 5).

Step2;  2-Trimethylsilyloxy-4'-(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 2.5 M n-BuLi
solution in hexane. After stirring at -78°C for 1 h, a solution of 380 mg
(2.0 mmol) of methyl 2-trimethylsilyloxyisobutyrate 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 concentrated. The residue was purified by flash

- chromatography, eluting w1th 19:1 hexane/EtOAc to give 95 mg of the title -

product.

IH NMR (CD3COCD3) 5 0.05 (9H, s), 1.52 (6H, s), 2.53(3H,s),7.33 -
(2H, d), 8.12 (2H, d).



Step 1: Met ¥ Y rF\§ | oxyi sobutyrate ' To a sol ution of
1.2 nmL (10.4 rn }} “ot—-EtIRA  2- hydroxy- isobutyrate in 50 nL of

CH err]d[enr] vﬁgg% 2g(17.6 mmol ) of imdazole and 2.1 nL (16.6
mrol ) of TMsCI. s stirred at r.t. for 1.5 h and quenched with
20 nL of H érr ct layer was dried over MgSg err], concentrated
and passed hrough a short plpg of silica gel eluted with 9:1 hexane/ Et OAc.

Evapor at i on “ef—selventr—affordtd 1.27 g of the title conpound as a col orl ess
oil. [err]H NVR ( CD3COCD3) [err] 0.08 (9H, s), 1.38 (6H, s), 3.67 (3H s).
Step 2: 2-Trimet hyl silyl oxy-4'-(nethyl {jjQ)sobutyrophenone

A solution of 204 ng (1.0 mmol) of 4-bronothioanisole in 2.5 nL of THF was
cooled to -78[err]Cand treated with 0.42 nL of 2.5 Mn-BuLi solution in

hexane. After StS[“ﬂg at 2:!'58|'!err!£.5 or1 ;illh' :a EOl UtIIOI’l of 380 ny

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 1 M n-
Bu4NF 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 concentrated. The residue was purified by
flash chromatography, elutmg with 4:1 hexane/EtOAc to give 25 mg of the
title product.

IH NMR (CD3COCD3) 5 1.50 (6H, s), 2.54 (3H, 5), 4.68 (1H, s), 7.30
(2H, d), 8.15 (241, d).

Step 4: 2-(4-Fluorophenylacetoxy)-4'-(methylthijo)isobutyrophenone
To a solution of 72 mg (0.34 mmol) 2-hydroxy-4'-
(methylthlo)lsobutyrophenone in 1.7 mL of CH2C]2 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 quenched with

NH4OAc buffer. The product was extracted with EtOAc, dried over
MgS04 and concentrated. The crude product was purified by flash
chromatography eluting with 8:1 hexane/EtOAc to give 95 mg of the title
product.

1H NMR (CD3COCD3) § 1.62 (3H, s), 1.67 (3H, s), 2.48 (3H, 5), 3.79
(2H, s), 7.0-7.3 (6H, m), 7.78 (2H, d).

. Step S: 5,5-D1methyl-3-(4-ﬂuorophenyl-4-(4—methylthlophenyl)-2-
(5H)-furanone
To a solution of 95 mg of 2-(4-fluorophenylacetoxy)-4'-
(methylthio)-isobutyrophenone 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,
dried over MgSO4 and concentrated. The residue was purified by flash
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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).

Step 6: 5,5-Dimethyl-3-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-
2-(5H)-furanone
To a solution of 81 mg of 5,5-dimethyl-3-(4-fluorophenyl)-4-
(4-methyl-thiophenyl)-2-ox0-2H-dihydrofuran in 1.8 mL of CH2ClI2 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, 5), 7.02 (2H, dd), 7.40
(2H, dd), 7.65 (2H, d), 8.03 (2H, d). '

EXAMPLE 13

o o 2. . . e

- IHNMR (CD3COCD3) 8 6.60 (2H, bs), 7.12 (2H, t), 7.25 (1H, d), 7.35
(2H, m), 7.45 (2H, d), 7.65 (1H, d), 7.85 (2H, d).

Analysis  calculated for C16H12ENS202
' C, 57.65; H, 3.60; N, 4.20
Found:  C,57.55; H,3.79; N, 4.03
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To a sol ution of#¥ '1“;, of 2-trinmethylsilyloxy-4'-

(met hyl t hio)i so u';y'r'bgao in 2 nm THF was added 0.2 nL of 1 Mn-
Bu[err] NF in THF. Tt&i - %ﬁlﬂgnxture was stirred for 30 min and then
guenched with 1 of NH err] CAct buffer. The product was extracted with

i 4

Et OAc, dried ovér -MgSTEIT] ~and cpncentrated. The residue was purified by
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IH NMR (300 MHz, CD3COCD3) 8 7.15 (2H, t), 7.30 (3H, m), 7.45 (2H,
d), 7.65 (1H, d), 7.95 (2H, d).

 EXAMPLE 15
| 3-(-2,4-Diﬂugmpheﬁyl)-414-('me:h¥]§ulfonyl)phenyl)-Z—(éﬂ)-furanoge

Analysis  calculated for C17H12F204S
C, 58.28; H, 3.45; S, 9.15
Found: C, 58.27; H, 3.50; S, 9.27

EXAMPLE 16

-(3.4-Diflu \ 4-(met Ifon enyl)-2-

To a solution of 3,4-difluorophenylacetic acid (ALDRICH
CHIMICAL) (10 g) and 2-bromo-1-(4-(methylsulfonyl)phenyl)ethanone (
Example 9, Step 1) (17.3 g) in acetonitrile (200 mL) 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
mL of DBU. After 2 h at 0°C, the mixture was treated with 200 mL of 1IN
HCI and the product was extracted with EtOAc, dried over Na2SO4 and
concentrated. The residue 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.

Analysis  calculated for Cy7H12F204S
C, 58.28; H, 3.45; S, 9.15
Found: C, 58.02; H, 3.51; §, 9.35

EXAMPLE 17



fl ash chromat ogr aphy. _el uti ng with 4:1 hexane/ EtOAc to give 25 ng of the

title product. [qgﬁ EE err]) [err] 1.50 (6H, s), 2.54 (3H,
S), 4.68 (1H, s), V& xt Pty 15 (2H, d). Step 4:

2- (4- Fl uor ophenyliad eggéri%&é gt hyl t hi o) i sobut ophenone ' To a
solutron of 72 ng ({0 )19 hydjoxy-4'- (methylthio)isobutyrophenone in
1.7 nmL of CH[err] [err] were ad(ie 0.2 nL of pyndine and 140 ng (0.81

mol ) of 4-fl uordphenyTacetyT—chl odi de. The nmixture was stirred at room

t enper ature over i ched with NH err] OQAc buffer. The product
was extracted with Et OAc, dried over MgSg err] and concentrated. The crude
product was purified by flash chromat ogrdgfy eluting with 8:1 hexane/ Et OAc

to give 95 ng of the title product.

(4- h h -2-(SH)- ne

Analysis  calculated for C17H12F204S
C,58.28; H, 3.45; S, 9.15 -
Found: C, 58. 18 H, 3.50; S, 9.44

| |

- =2-(SH)- e

Analysis  calculated for Cj7H12F204S
C, 58.28; H, 3.45; S, 9.15
Found: C, 58.89; H, 3.51; S, 9.11

EXAMPLE 19 .
-Difluoroph 4-(methvlsulfo env])-2-(SH)-furanone
Analysis  calculated for C17H12F204S

- GC,5828; H, 3.45; §,9.15
Found: __ C, 58.27; H, 362, S,932 -

EXAMPLE 20
- 4 ' -2~ one

Analysis  calculated for C17H13BrO4S
C, 51.94; H, 3.33; §, 8.16
.Found: . GC,51.76; H, 3.42; S, 8.21

EXAMPLE 21



[err]H NWR (CDjerr]COCDjerr]) [err] 1.62 (3H, s), 1.67 (3H, s), 2.48 (3H,
s), 3.79 (2H, s), 7.0-7.3 (6H, m, 7.78 (2H, d). Step 5:

5, 5-Di net hyl - 3- (4-fl uor ophenyl - 4- (4- net hyl t hi ophenyl ) - 2-

(5H) - f uranone To a solution of 95 ng of

2- (4-f1luorophenyl acet oxy)-4'- (nethylthi.o)-isobutyrophenone in 4 nL of
CHerr]C[err] was added 0.2 niL of 1, 8-di azabicycl o(5. 4. 0)undec-7-ene. The
m xture was stirred for 4 h and diluted with NHAOAc buffer. The product was

extracted wi-th Et OAc, dried over MgSO err] and concentrated. The residue
was purified by flash -121 -

4~ - . h -2 > e

1H NMR (300 MHz, CDCls) 5 7.93 (2H, d), 7.49 (2H, d), 7.35 (4H, m),
5.16 (2H, 5), 3.06 (3H, 5)

- EXAMPLE 22

Analysis  calcnlated for C1gH1605S
C, 62.78 H, 4.68; S, 9.31
Found: C, 62.75; K, 4.72; S, 9.39

To a solutlon of phenylaceuc acid (27 4, 201 mmol) and 2-
‘bromo-1 {Hmeﬂxylsulfonyl)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 temperature 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 1IN 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 MgSQg4, 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/CH2Cl, giving after evaporation of the
solvent and swish in ethyl acetate, 36.6 g (58%) of the title compound.



- 118 - chromator ..... =tng with 20:1 toluene/EtOAc to give 75 ng of
the title p * (CD[err]COCD[err]) [err] 1.58 (6H, s), 2.50
(3H, s), 7. _ Pl —%- 17.35 (4H, m), 7.41 (2H, dd).
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Analysis  calculated for C17H14048
_ - C,64.95; H, 449; S, 10.20
Found: C, 64.63; H, 4.65; S, 10.44

EXAMPLE 24
-2-' henyl)-4-(4-(me ulfonyl)phenvl)- -furanone

Analysis calculated for C37H13ClO4S |
| C, 58.54; H, 3.76; S, 9.19
Found: C, 58.59; H, 3.80; S, 9.37

PLE

=(2- norophenyl)-4-(4-(methylsulf henyl)-2-

furanone

Analysis . calculated for C17H12BrFO4S
C,49.75; H,2.93
Found: C, 49.75; H, 3.01

EXAMPLE 26

-(2- 0-4-Chlorophenyl)-4-(4-(m -2~
one

1HNMR (300 MHz, acetone-dg) 8 7.95 (2H, d), 7.85 (IH 'd), 7.63 (2H,
dd), 7.55 (1H, dd), 7.45 (1H, d), 5.50 (2H, s), 3.15 (3H, 5)

EXAMPLE 27



Step 6: 5,53 § §‘§ET"§' uor ophenyl ) - 4- (4- et hyl sul f onyl phenyl ) -

2- (SH) - f ur anq i A 61a solution of 81 ng of

5, 5-di net hyl {3 (“4 Truor henyl }- 4-

(4-met hyl -t hilophe B8 FEB 1&% AH{hydrofuran in 1.8 nL of CHerr]d[err] and
0.2 nmL of Me was added 250 ing of MPPM:- The reaction m xture was stirred
at room t enpey & ®f—1~1_and then quenched w th aqueous NaHCH err] The
product was ektracted , dried over MgSO4 and concentrated. The
crude product%s-‘p‘trr‘rled by flash chromat ography eluting with 1:1
hexane/ Et QAc to give 73 ng of the title pri@3uct. [err]H NWR

(CD[err]COCD[ err]) [err] 1. 62 (6H s), 3.15 (3H, s), 7.02 (2H, dd), 7.40
(2H, dd), 7.65 (34 8-2D-Fluk e 4-(4 g

EXAMPLE 13

IH NMR (300 MHz, acetone-ds) & 8.0 (2H, d), 7.70 (2H, d), 7.50-7.30 (3H,
m), 5.35 (2h, 5), 3.15 (3H, s)

EXAMPLE 28
-(3- - -(4-(methvl env)-2-(SH)-

furanone

Analysis  calculated for Cy7H12BrFO4S
C,49.75; 1, 2.93
Found: . C,49.44; H, 298
EXAMPLE 29
- en 4-(metf] ulfon =2 - 1]
~ Analysis  calculated for C17H13C104S

C, 58.54;: H, 3.76
Found: = C, 58.29; H, 3.76

EXAMPLE 30
- ul Ny
foranone
Analysis  calculated for C17H12CIFO4S

. C, 55.67; H, 3.30
Found: C, 55.67; H, 3.26



-124 -
EXAMPLE 31

(2. 4-Dic - e ‘ =2-(SH)- e
Analysis caléﬁlat’ed for C17H12C1204S

C, 53.28; H, 3.16; 5, 8.37
Found: C, 52.89; H, 3.23; §, 8.58

-Dj e _ h -2~ - n

Analysis  calculated for C17H12C1h04S
C, 53.28; H, 3.16; S, 8.37
Found: C, 53.07; H, 3.32; S, 8.51

Analysis _ calculated for C17H12C1204S
_ _ C, 53.28; H, 3.16; S, 8.37
Fou_nd: C,52.99; H, 3.22; S, 8.54

furanope

2-((4-am A ﬁj@ﬁg U3- (4-fl uorophenyl )t hi ophene [err]H NMR
(CO er r] CCHEe Y FutrF—8. §0 (2H, bs), 7.12 (2H, t), 7.25 (1H d), 7.35.
(2H, m, 7t 4b ) .85 4 1H, d), 7.85 (2H, d). Analysis calculated
“for -Clerr]H Er £ _e@?:q rir ] C, 57.65; H 3.60; N, 4.20
Found: . E L5755 __H 3491 N 4.03 .

EXAMPLE 14 e '

3-(4-(Tri f kuerepeetylanrrosel f onyl ) phenyl ) 2- (4-f1 uor ophenyl ) t hi ophene

1H NMR (300 MHz, acetone-de) d 8.0 (2H, d), 7.70 (2H, d), 7.60 (1H, d),

7.25-7.40 (2H, m), 5.35 (24, 5), 3.15 (3H, 5)



- 119-

(3H1 n'),

[err
7.

f =gD[err] COCD[ err]) [err] 7.15 (2H, t), 7.
Z&EEB%?
-125 -
--':' .eh -4 -(4- ulfi envl)-2- -
furanone '

1H NMR (CD3COCD3) & 8.10 (2H, d), 7.82-7.93 (4H, m), 1.75 (24, d),
5.55 (2H, 5), 3.30 (3H, 5)

- - e - e enyl)- -

furanone

Analysis  calculated for C1gH)5FOsS
C, 50.66; H, 4.17
Found:  C,59.92;H, 4.37

e [+ 4-(4- e e ;- -
furanone
Analysis  calculated for C1gH1sClOsS -
C,5707;H,399
 Found:; C,57.29;H,4.15
EXAMPLE 38
-(3- -methox ' henvl)-2-(SH)-

furanone

Analysis  calculated for C1gHsBrOsS

30



d), 7.65 (1H, d).Z

95 £ 2—b : EXAMPLE 15
3-(2,4-Difluoro kcm ’N‘Eﬁmﬁ) | sul f onyl ) phenyl ) -2-(5H)-furanone
Anal ysi s cal culjattstor—ter [@érr]F[err]derr]S C, 58.28; H,
3.45; S, 9.15 Faund: 2%; \H, 3.50; S, 9.27
EXAVPLE 16 1" 28 EER. WL | -
3-(3,4-Di fl uorophepyl =4-£4{ | qul f onyl ) phenyl ) -2-(5H)-furanone
To a sol ution off3,4-difluorophenyf acetic acid (ALDRI CH
' e
-126 -
C, 51.08; H, 3.57
Found: C, 51.38; H, 3.62
EXAMPLE 39
=(2- env)-4-(4-(me fi henyl)-2- -furano
Analysis  ‘calculated for C17H13F04S
C, 61.44; H, 3.94
_Found: C, 61.13; H, 3.85
EXAMPLE 40
- e H - -(4-(meth Yohenvl)-2- -furanone

TH NMR (300 MHz, acetone-dg) d 8.0 (2H, d), 7.70 (2H, d), 735 (2H, d),
7.25 (2H, d), 5.35 (2H, 5), 3.15 (3H, 5), 2.55 (3H, 5)

EXAMPLE 41
3-(3-Flu =(4- h '--'_- ne

1H NMR (300 MHz, CDCI3) d 7.93 (2H, d), 7.49 (2H, d), 7.35 (14, m),
7.12 (3H, m), 5.18 (2H, s5), 3.06 (3H, s) '

EXAMPLE 42

=(2- -6-fluorophe: -(4- ul enyl)-2- -

1H NMR (300 MHz, acetone-d6), d 8.0 (2H, d), 7.70 (2H, d), 7.55-7.65
(1H, m), 7.40 (lH,ld), 7.30 (1H, m), 5.60 (2H, s), 3.15 (3H, s)



CH M CAL) 3001 ZxREea- 1- (4- (met hyl sul fonyl ) phenyl ) et banone ( Exanpl e
REHIA '
4

9, Step 1)REIZAGLREE! s nitrile (200 nL) at

slow'y tuif ettryt-amne~{2Z07R ). After I h at roomtenperature,

was cool ed itn 28 FEBRWWFL hiapd treated with 17.4 nL of DBU. After 2 h at
Oferr]C, th

resi due wgds ap'bl ied on top

for Clerr]Herr]F[err]derr]S

Found: C, 58.02;: H 3.51; S, 9.35
EXAMPLE 43
- -4-me hen - ulfo:
furanone '

Analysis calculated for C18H15_Br04S' |
C, 53.08; H, 3.71
Found: C, 53.06; H, 3.83

EXAMPLE 44

- - e -

- furanone
Analysis  calculated for C37H12BrFO4S

C, 49.65; H, 2.94
Found: C, 49.76; 1, 3.00

EXAMPLE 45

1H NMR (300 MHz, act;.tone-ds) 5 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

Analysis  calculated for C17H12CIFO4S

e -

Anal ysi s
C, 58.28; H 3.45; S, 9.15

he;

en

roomtenperature was added

b mxturée was treated with 200 nL of 1IN HO and the product was
extract ed jwt — 2dfover Na[err]SO err] and concentrated. The

f a silica gel plug (sintered glass funnel)

el uted w t'F—5%EtOAC/ Texane, giving after evaporation of the solvent and
swish in ethyl acetate, 10 g of the t-i¥37e- conpound.

the m xture

cal cul at ed



EXAVPLE

17 -120-
3-(2. 6- DREMMEM‘I SHEET k- (net hyl sul f onyl ) phenyl ) - 2- (5H) - f ur anone
| 28 FEB 997
!%—7 e —
-128-
C, 55.67; H, 3.30
Found: C, 55.45; H, 3.30
- EXAMPLE 47
- -3 h (4~ nvyl}-2- -

Analysis  calculated for C17H)2BrFO4S
C, 49.66; H, 2.94; S, 7.80
Found:  C, 49.79; H, 3.01; S, 7.51

EXAMPLE 48

-(4- ~chlorophe el 0 env])-2- -

furanone
Analysis  calculated for C17H12BrCIO4S -

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

EXAMPLE 49

Analysis  calculated for C2;H1604S
. GC,6922;H,443
Found: C, 69.22; H, 4.46

EXAMPLE 50

- inoli ~-(methvisulfo envl)-2- - ne



Anal ysi s Cnlr‘“!at o rlHerr]Flerr]err]S C, 58.28; H,
3.45; S. 9. @ .18; H, 3.50; S. 9.44
EXAMPLE 18 e e

3-(2.5-Difl
Anal ysis ¢

3.45; S, 9. 5;
. EXAMPLE 19 |

(4 (ret hyl sul f onyl ) phenyl ) - 2- (5H) - f ur anone
g@%@?@? Clert]Herr]Flerr]Jerr]S ' C, 58.728;
=58§89; H. 3.51; S, 9.11

- 129 -

Analysis  calculated for CooH3sNO4S

| C, 65.74; H, 4.14; N, 3.83
Found: C, 65.34; H, 4.40; N, 3.80
M.S. (DCI, CH4) calculated for M+, 365

Found for Mj"+1. 366
EXAMPLE 51
4-Dic henyl u henyl)-2- - e

1H NMR (400 MHz, CD3COCi)3) $ 7.92 (2H, dd), 7,64 (3H, dm), 7.60
(1R, dd), 7.32 (1H, dd), 6.70 (1H, bs), 5.38 (2H, s)

EXAMPLE 52
3-(3.4-Di hen'—4'-- inosulfon -2 = ne

- 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, 5)

EXAMPLE 53
-(3- €] ] -(4-(amin
furanone
Analysis  calculated for C17H14CINOsS
C, 53.76; H, 3.72, N, 3.69.

Found: C,53.32; H, 3.84, N, 3.59
M.S. (DCI, CHy4) calculated for M+, 379

Found for M++1, 380



Anal yS| S8BT err1H err]Flerr]derr]S C, 58.28;
H, 3.45; C, 58.27, H 3.62; S, 9.32

EXAMPLES Nyl ) - 4- (4rret hylsulfonyl)phenyl) 2- (5H) - furanone
Anal ysi s 0r Qerr]Herr]Brderr]S C, 51.94: H,
3.33; S.18}16 Found: ,{ 51.76; H 3.42; S, 821

o -130-
. EXAMPLE 54
-4-metho 4-(aminosulf henvl)-2-(2H)-

furanone

Analysis  calculated for C17H14BINO5S
C,48.13; H, 3.33, N, 3.30

Found: C, 48.26; H, 3.40, N, 3.28

M.S. (DCI, CHy) calculated for M+, 423

Found for M*+1, 424
EXAMPLE 55
-(Phenyl)-4-(4-(met IfonyDphenyl)-2- - e

Into a 20 ml glass ampule are added 1 g of 2-(4-
(methylsulfonyl)phenyl)phenylacetylene, 20 mg of Rhq(CO)12, 1.5 g of
Et3N, 10 m! of THF, 1 ml of water under nitrogen atmosphere, and the
ampule is placed in a 100-ml stainless steel autoclave. The reaction system
is flushed three times with CO then charged at room temperature to a
initial CO pressure of 100 atm. The reaction is carried at 100 °C for 5 h.
The solution is then diluted with 50 ml of benzene and washed with brine,
IN HCL. The benzene solution is dried over Na2S0Oj4, and concentrated.
The crude products are separated by column chromatography on silica gel

eluted with 2:1 EtOAc/hexane to give the title compound and its
regioisomer.

EXAMPLE 56
-(Phe; -(4-(me: 0; -fu
Step 1 z_mmum&@-mmﬂmmm_u_



-121 - 3-(4- Cr{RiES KN

il @t hyl sul f onyl ) phenyl ) - 2- (5H) - f ur anone
~28FEB 1997.

-131 -

To a solution of 3.86 g (19 mmol) of 4-bromothioanisole i in 90
mL of Et20 cooled at -78°C, is added 22 mL of 1.7 M solution of t-BuLi

in pentane (38 mmol) dropwise. The reaction mixture is stirred for 15
min at -78°C and 3.8 g of Cul is added and the reaction mixture is allowed
to warm to -40 °C over a period of 30 min. A solution of 1.7 g of 2(5H)-
furanone in 10 ml of THF is added. After stirring for 1 h, 2 ml of freshly
distilled TMSCI is added dropwise. The reaction mixture is then treated
with 2 ml of Et3N and 50 ml of sat. NaHCO3, and extracted with 100 ml of
ether. The ether layer is dried over Na2SO4 and concentrated to the crude
title compound which is used for the next step without further purification.

To a solution of 4 g of PA(OAc)2 in 100 m! of acetonitrile is
added dropwise the crude product from Step 1(5 g) under nitrogen at room
temperature. After 10 h at room temperature, the mixture is condensed
under reduced pressure and the residue is purified by flash

~ chromatography on silica gel eluted with 2:1 hexane/EtOAc to nge the title
. compound.

To a solution of 3 g of the product of Step 2 in 30 ml of
pyridine is added 8.7 g of I2>. The mixture is stirred for 24 h and then
diluted with 200 ml of ether, washed with 100 ml of SN HCl and 50 ml of
SN Na2S203. The ether layer is dried over Na2SO4 and concentrated to

give the title compound.

A mixture of 4 g of the product of Step 3, 3.7 g of PhB(OH)2,
0.4 g of Ph3As, 0.4 g of PACl2(PhCN)2 in 100 ml of benzene and 15 m! of



[err]H NVR (300 w, CDCl [err]) [err]7.93 (2H, d), 7.49 (2H, d), 7.35 (4H,

m, 5.16 (2H, s), 3.06 (3H, s) - EXAWPLE 22 -
3- (4- Met hoxypenyl ) - 4-(4-net hyl ul fonyl) phenyl)-2-(5h)-furanone Analysis
calculated for CJerr]Herr](err]S C, 62.78 H 4.68; S, 9.31
Found: . C, 62.75; H 4.72; S. 9.39 . EXAMPLE-
23 _

o _ -132-

2N NaOH is refluxed for 6 h. Ether(200 ml) is then added and the mixture
is washed with 100 ml of saturated NaHCO3. The organic layer is dried
over MgSO4 and concentrated. The residue is purified by flash

chromatography on silica gel eluted with 4:1 hexane/EtOAc to give the title
compound.

To a solution of 3 g of the product of Step 4 in 80 mL of 10:1
CH2Cl12/MeOH is added 5.5 g of MPPM. The reaction mixture is stirred at
room temperature for 2 h and then diluted with 100 mL of 1:1
hexane/EtOAc. After filtration and concentration, the residue is purified

by flash chromatography eluted with 2:1 EtOAc/hexane to give the title
product.



3- (Phenyl ) - @Mg}@@ﬂﬁ@ ) phevyl ) - 2- (5H) - f ur anome To=a

sol ution of ETTY T3 aqi d (27.4 g, 201 mmol ) and 2-

e G e e (e SRR

mmol , 1.075

triethylamine (30 8- _—1-13 g9.) The m xture was stirred for 20 mn.

room tenperfture and then codled in an ice bath. DBU (60.1 nm., 3 eq.) mas

sl oW y added==A#ter=stFrrrmg-tor 20 min. in the ice bath, the reaction was
conplete and the mxture was acidified with 1N HO (col or changes from dark
brown to yellow). Then 2.4 L of ice and wajgs.were added, stirred for a few
m nutes, then the precipitate was filtered and rinsed mnth wat er (giving 64
g of crude wet pPreA *.u“'u’SMﬁS di ssolved in 750 nL of

di chl or onet hane -"L" ) Mo err], filtered) and 300 g of silica gel

was added. The -sol vent was evaporat ed to near dryness (silica gel a bit

sticky) and the residue wad. Apgompounthof ﬂpnmﬂad S|I|ca gel plug (sintered
gl ass .

(o))

or a2 pharmaceutically acceptable salt thereof wherein:
X~Y-Z~is selected from the group consisting of:
() -CH2CH2CH2-,
~ (b)-C(O)CH2CH2.,
(c) -CH2CH2C(0)-,
(d) -CR5(R5)-0-C(0)-,
(¢) -C(0)-0-CRS(RSY)-,
(f) ’C:HZ‘NR3'CI'12'9
- (8) -CR3(R5")-NR3-C(0)-,
(h) -CR4=CR4'-S-,
@) -S-CR4=CR4'-,
() -S-N=CH-,
. &) -CH=N-S-,
@) -N=CR4-0-,
0nb~4}{ﬂbtdﬂ;
(n) -N=CR4-
(0) -N=CR4-§-, and
(p) 'S’CR4=N’s
(@) -C(0)-NR3-CRS(RS)-,

s Sheet Has Been Relplaced

" n




funnel ) el ut gkt X
t he sol vent Enhpt-"$wiesh

: CH[err]CI [err] giving after evaporati
A Ayl | acetate, 36.6 g (58% of “H“‘“ﬁ““l hﬁﬂﬂ“‘

-134 -

(r) -NR3-CH=CH- provided Rl is other than -S(O)2Me,
(s) -CH=CH-NR3- provided R1 is other than -S(0)2Me,

when side 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
(b) =CH-NR3.CH=,
(c) =N-S-CH=,
(d) =CH-S-N=,
(e) =N-O-CH=,
(f) =CH-O-N=,
(g) =N-S-N=,
(h) =N-O-N=,
when sides a and c are double bonds and side b is a single bond;
R1 is selected from the group consisting of
(@) S(O)2CH3,
(b) S(O)X2NH2,
(c) S(O)2NHC(O)CF3,
(@ S(O)YNH)CH3,
(e) = S(O)YINH)NH2,
) SOXNH)NHC(O)CF3,
() P(O)(CH3)OH, and
(h) P(OXCH3)NH2,
R2 is selected from the group consisting of
@@ Ci-6alkyl,
(b) C3, C4,Cs,Cs, and C7, cycloalkyl,
(c) mono-, di- or tri-substituted phenyl wherein the substituent is
: selected from the group consisting of
(1) hydrogen,
(2) halo,
(3) Ci.ealkoxy,

'\
This Sheet Has

T




I
or JerrJHerr](err]S C, 64.95;

-4 et sl conyt e A Illi\l\lll\\\lllone
Herr]dJerr]S
.$9; H 3.80; S, 9.37

- 122 - Analigss
H 4.49; S, M

EXAMPLE 24
Anal ysi s cal ¢
3.76; S, 9.1

-135 -

(4) Cj.ealkylthio,
5) CN,
(6) CFs,
(7) Ci-6alkyl,
(8) N3,
(9) -CO2H,
(10) -CO2-C1-4alkyl,
- (1) -CR3)RE)-OH,
(12) -C(RS)R6)-0-C1-4alkyl, and
(13) -C1-6alkyl-CO2-RS;

(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 opuonally 1,2,0r3
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, - |
(2) halo, including fluoro, chloro, bromo and iodo,
(3) Ci-6alkyl,

(4) Ci-ealkoxy,

(5) Ci-6akylthio,

6) CN,

(7) - CFs,

(8) Ns,

©) -CR)RO-OH,

(10) . -CR3)RS)-0-C1-4alkyl;
R3 is selected from the group consisting of

- (a) hydrogen.

(b) CFs,

(© CN,

_/
as Been Refaced

" i



EXAMPLE 25 3-(2- Brorm4 fI uorophenyl) 4- (4- (et hyl sul f onyl ) phenyl ) - 2- (5H—

e | ][]
3- (2- Brono- 4- ¢ht ﬂfephenyﬂ- =1 4} (et yl suI fonyl ) phenyl) Hv fur anone
: 28 FEB W97,
-136 -

d) Ci-galkyl,

(e) hydroxyCj-6alkyl, and

(f) 'C(O)'Cl-,ﬁalk)’l,

(g) optionally substituted

(h)

(1) -C1-5 alky-Q,

(2) -C1-3alkyl-O-Cj]-3alkyl-Q,

(3) -C1.3alkyl-S-C1.-3alkyl-Q, .

(4) -C1-5 akyl-0-Q, or

(5)C1-5 alkylS-Q,

wherein the substituent resides on the alkyl and the substituent
is C1-3akkyl, - '

-Q,

R4 and R4’ are each independently selected from the group consmtmg of

(a)

®)

©
(4)]
(e)

® .

()
)

hydrogen,

CF3,

CN,

C1-6alkyl,

-Q.

-0-Q;

-S-Q, and

optionally substituted

: (l) ‘Cl-S alkyl'Qo

(2) -0-C1-5 alkyl-Q,

(3) -8-C1.5 alkyl-Q,

(4) -C1-3alkyl-0-C1-3alkyl-Q,

(5) -C1-3alky1-S-C} 3alkyl-Q,

(6) -C1-5 alkyl-0-Q, -

(7) "Cl-S alkyl'S'Q’

wherein the substituent resides on the alkyl and the substituent
is C]-3alkyl, and

R5,R5' and R6,R7 and R8 are each mdependently selected from the
group consisting of

This Sheet H
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1H NVR (300
(2H, dd), . 7
EXAVPLE 27

=
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(a)

-137 -
hydrogen,

(b) Ci.galkyl,
or RS and R6 or R7 and RS together with the carbon to which they

are attached form a monocyclic saturated carbon ring of 3, 4,

‘5, 6 or 7 atoms;

Q is CO2H, C02-C}-4alkyl, tetrazolyl-5-yl, CR7)R8)(OH), or
CR7)R8)(0-C1-4alkyl),

provided that when X-Y-Z is -S-CR4- CR#', then R4 and R#' are other

than CF3.

2. A compound according to Claim 1 wherein

X-Y-Z-is selected from the group consisting of:

() -CH2CH2CH-,

(b) -C(O)CH2CH?..

(c) -CH2CH2C(O),

(d) CR5(R5)-0-C(O)-,

() -C(0)-0-CR3RSY)-,

(f) -CH2-NR3-CH2-,

(g) -CR3R")-NR3-C(0)-,
(h) -CR4=CR4'-S-,

(i) -S-CR4=CR#4-,

G) 'S'N=CI_'I" |

(k) ‘CII=N‘S"

“ (1) N=CR4-0-,

(m) -O-CR4=N-

(n) 'N°QR4- )

(0) -N=CR#4-S-, and

(@) -S-CR4=N-,

(@) -C(0)-NR3-CR3(R5)-,

() -NR3-CH=CH- provided R1 is other than -S(0)2Me,

s Sheet Has Been Replaced
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- 123 - 3R AR
furanone [jeTs

dy, 7.50-7.
EXAMPLE 28
f uranone

i phenyl ) - 4- (4( met hyl sul f onyl ) phen

\I“)‘Z“(?H)\
SICHCT SR ]
r phenyl ) 4- (4- (et hyl sul f onyl ) pheny |

-138 -

(s) -CH=CH-NR3- provided Rl is other than -S(O)2Me,
R1 is selected from the group cons1stmg of
(@ S(O)2CH3,
(b) S(O)NH2,
(c) S(O)2NHC(O)CF3,
(d) S(O)NHCH3,
(e) S(O)NHNH2, and
() S(O)NHNHC(O)CF3;
R2 is selected from the group consisting of
(@) Ci-4alkyl,
(b) Cs3, C4,Cs, Cg, and C7, cycloalkyl,
(c) mono- or di-substituted phenyl wherein the substituent is
selected from the group consisting of
(1) hydrogen, '
(2) fluoro, chloro, and bromo,
(3) Cj-4alkoxy,
(4) Cj-4alkylthio,
5} CN,
(6) CF3,
(7) Ci-qakyl,
(8) . N3,
(9) -CO2H,
(10) -CO2-Cj.3alkyl,
(11) -CRS)R6)-OH, and
(12) -CRS)R6)-0-C1-3alkyl,
(d) mono- or di-substituted heteroaryl selected from the group
' consisting of
(1) furanyl,
(2) diazinyl, triazinyl and tetrazinyl,
(3) imidazolyl,
(4) isooxazolyl,
(5) isothiazolyl,

-—
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(6) oxadiazolyl,

(7)  oxazolyl,

(8) pyrazolyl,

() pyrrolyl,

(10) thiadiazolyl,

(11) thiazolyl,

(12) thienyl,

(13) triazolyl, and

(14) tetrazolyl,

wherein said substituents are selected from the group conslstmg of
(@) hydrogen,
(b) fluoro, chloro, bromo,
(c) Cj-4alkoxy,
(d Ci-4alkyithio,
(&) CN, '
A . (5) CFS’
: (6) “Ci-galkyl,

(7) N3,
(8) -CRRS)-OH,
) -C(Rs)(RG)-O-Cl-4alkyl.

3 A compound accordmg to Claim 2 wherem
R2 is selected from the group consisting of
(@) cyclohexyl, and
(b) mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group
consisting of
(1) hydrogen,
(2) halo,
(3) Ci-4alkoxy,
(4) Cji-4alkylthio,
(5) CN,
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(6) CF3,
(7) Ci-4akkyl,
(8) N3,and
(9 -CRS)RS)-OH;
R3 is selected from the group consisting of
(a) hydrogen,
(b) CF3,
() Cj-3alkyl and hydroxyCj.3alkyl,
(d CN, . :
R4 and R4’ are each independently selected from the group consmtmg of
(@) hydrogen,
(b) CF3,
(¢) Cj.3alkyl,
@ CoN,
(¢) chloro and fluoro; and ,
R3, R, R6, are each independently selected from the group consisting of
(a) hydrogen,
(b) methyl or ethyl,
or RS and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.

t

4. A compound according to claim 3 wherein

- X~Y-Z~is selected from the group consisting of:

(a) -CH2-0-C(O)-, and
(b) -C(0)-0-CH2-, and
R1 is selected from the group consisting of
(@) S(0)2CH3,
(b) S(O)2NH2,
(c) S(O)NHCH3, and
(d S(O)NHNH2;
R2is

T
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mono or di-substituted phenyl wherein the substitutents are

selected from the group consisting of

(l) hydrogen' '

(2) halo, selected from the group consisting of fluoro,
chloro and bromo,

(3) methoxy, and

(4) methyl.

5. A compound according to claim 4 wherein
X-Y~Z~is selected from the group consisting of:
(a) -CH2-0-C(O)-, and
(b) -C(0)-0-CH2-, and
R1 is selected from the group consisting of
(@ S(0)2CH3, and
(b) S(O)2NH2,

mono or di-substituted phenyl wherein the substltutents are
selected from the group consisting of

(1) hydrogen,
(2) halo, selected from the group consisting of fluoro,
chloro and bromo.

6. A compound according to Claim 2 wherein
R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is
selected from the group consisting of
(1) furanyl,
(2) diazinyl, triazinyl, tetrazinyl,
(3) imidazolyl,
(4) isooxazolyl,
(5) isothiazolyl,
(6) oxadiazolyl,
(7) oxazolyl,
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(8)" pyrazolyl,
(9) pyrrolyl,
(10) thiadiazolyl,
© (11) thiazolyl,
(12) thienyl,
(13) triazolyl, and
(14) tetrazolyl,
wherein the substitutents are selected from the group
consisting of
(a) hydrogen,
(b) fluoro or chloro,
(c) . Ci.3alkoxy,
(d) Ci-sakylthio,
(¢) CN,
(5) CF3,
(6) Ci.3alkkyl,
(7) -CR)RO)-OH:
(8) -CRI)RS)-0-C1-4alkyl.

7. A compound according to Claim 6 wherein
the heteroaryl is selected from the group consisting of -

(1) 3-isothiazolyl,

(2) 4-isothiazolyl,

(3) - S-isothiazolyl,

(4) 2-oxazolyl,

(5) 4-oxazolyl,

(6) S-oxazolyl,

(7) 2-thiazolyl,

(8) 4-thiazolyl,

(9) S-thiazolyl,

(10) 1,2-diazinyl,

(11) 1,3-diazinyl, and
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(12) *:1,4-diazinyl, and :
wherein the substitutents are selected from the group consisting of

(1): hydrogen,

" (2)- + fluoro or chioro,
(3) Ci-3alkoxy,
(4) C1-3alkylthio,

() CN,
(6) Cj.-3alkyl, and
(1) -CRS)RG)-OH,
wherein RS and R6 are each mdependently hydrogen, methyl

or ethyl.

8. A compound according to claim 7 wherein
X-Y~Z-~is selected from the group consisting of:
(a) -CH2-0-C(O)-,
- (b) -C(0)-0-CH2-, and
(c) -CH2-NR3.C(0)-;
R1 is selected from the group cons1st1ng of
(@ S(O)CHS3,
() S(O2NH2,
() S(O)NHCH3, and
(d) S(O)NHNH2, and
R3 is selected from the group consisting of
(a) hydrogen,
(b) CFs,
()  C1-3alkyl and hydroxyCy -3a1kyl
(d CN,and
the hetereooaryl is selected from the group consisting of
. ) (1) 3-isothiazolyl,
(2)  4-isothiazolyl,
. (3)  S-isothiazolyl,
' (4) 2-oxazolyl,
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(5) 4-oxazolyl,
(6) S-oxazolyl,
(7) 2-thiazolyl,
(8) 4-thiazolyl,
(9) S-thiazolyl,
(10) 1,2-diazinyl,
(11) .1,3-diazinyl, and
(12) 1,4-diazinyl, and

wherein the substitutents are selected from the group con51st1ng of
¢} hydrogen,
(2) fluoro or chloro,
(3) methoxy,
(4) methylthio, *
o) CFs, |
(6) " methyl.

9. A compound according to Claim 1 wherein

X-Y-Z~is selected from the group consisting of:
' (a) =CH-O-CH=, and
(b) =CH-NR3-CH=,
- (¢) =N-S-CH=, "
(d) =CH-S-N=,
(e) =N-O-CH=,
(f) =CH-O-N=,
(g) =N-S-N=,
(h) =N-O-N=,
R1 is selected from the group cons1stmg of
(@ S(0)2CH3,
() S(O)2NH2,
(© S(0)2NHC(O)CF3,
(d SO)YNH)CH3,
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~ (¢) S(O)NH)NHZ, and
(f) S(OYNH)NHC(O)CF3;
R2 is selected from the group consisting of
(a) Ci-4alkyl,
.(®) C3,C4,Cs,Cs, and C7, cycloalkkyl,
(c) mono- or di-substituted phenyl wherein the substituent is
selected from the group consisting of
(1)  hydrogen,
- (2) fluoro, chloro, and bromo,
(3) Cj-4alkoxy,
(4) Ci-4akkylthio,
(5) CN,
(6) CF3,
(7) Ci-4akyl,
(9) -CO2H,
(10) -CO2-Ci-3akkyl,
(10) -C(R3)(RG)-OH.: and
(11) -CR3)R6)-0-Cj-3alkyl:
(d) mono- or di-substituted heteroaryl selected from the group
' consisting of
(1) furanyl,
(2) diazinyl, triazinyl and tetrazmyl
(3) imidazolyl,
(4) 1isooxazolyl,
(5) isothiazolyl,
(6) oxadiazolyl,
(7) oxazolyl,
(8) pyrazolyl,
(9) pymolyl, -
(10) thiadiazolyl,
(11) thiazolyl,

_
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(12) thienyl,
(13) triazolyl, and
"(14) tetrazolyl,

wherem sald substituents are selected from the group consisting of

(a) hydrogen,

(b) fluoro, chloro, bromo,

(c) Ci-4alkoxy,
(d) . Cji-4alkylthio,
(e CN,

S) Cr3,

(6) - Ci-4alkyl,

(7) N3,

8) -CRS)RE)-OH:

9) -CRS)RO)-0-C-4alkyl.

10. A compound accdrding to Claim 9 wherein

R2 is selected from the group consisting of
"(a) cyclohexyl, and

(b) . mono or di substituted phenyl, and
wherein the substitutents are selected from the group

- consisting of
(1) hydrogen,
(2) halo,
(3) Ci-4alkoxy,
(4) Ci-4alkylthio,
(5) CN,
(7) Ci-4alkyl,
(8) N3, and
(9) -CRS)RS)-OH;
R3 is selected from the group consisting of
(a) hydrogen,
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(b) CF3, |
(c) Ci-3alkyl and hydroxyCi-3alkyl,
d CN;

RS, RY', RS, are each independently selected from the group consisting of
(a) hydrogen, .
(b) methyl or ethyl,
or RS and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.

11, A compound according to claim 10 wherein
X-Y-Zis selected from the group consisting of:
(a) =CH-O-CH=,
(b) =N-S-N=,
(c) =N-O-N=;
R1 is selected from the group consisting of
(@) S(0)2CH3,and
(b) S(O)2NH2;
R2 is selected from the group consisting of
. mono- or di-substituted phenyl wherein the substitutents are
selected from the group consisting of
(1) hydrogen,
(2) ‘halo, selected from the group consxstmg of fluoro,
chloro and bromo, :
- (@ Ci-3alkoxy,
4y Ci-3akkylthio,
5) CFrs, -
(6) Ci-3akkyl;
R3 is selected from the group consisting of
(@) hydrogen,
(b) CF3,
(¢) Ci-3alkyl and hydroxyCj -3a1ky1
R5 and R6 are each selected from the group consisting of
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(a) hydrogen,

(b) methyl or ethyl,

or RS, RS and R6 fogether with the carbon to which they are
attached form a saturated carbon ring of 5, 6 or 7 atoms.

12. A compound according to claim 11 wherein
X-Y-Z-is =CH-O-CH=;
R1 is selected from the group consisting of

(@) S(0)2CH3,and

(b) S(O)2NH2; -
R2 is selected from the group consisting of

mono- and di-substituted phenyl wherein the substitutents are
selected from the group consisting of

1)
)

3)
C))

hydrogen,

halo, selected from the group con31st1ng of fluoro,
chloro and bromo,

methoxy or ethoxy,

methyl or ethyl.

13. A compound according to Claim 9 wherein
R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is
selected from the group consisting of

(1)
@
(3)
“4)
o)
©
)
)
)
(10)

furanyl,

diazinyl, triazinyl, tetrazinyl,
imidazolyl,

isoxazolyl,

isothiazolyl,

oxadiazolyl,

oxazolyl,

pyrazolyl,

pyrrolyl,

thiadiazolyl,

\
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(11) thiazolyl,
(12) thienyl,
(13) triazolyl,
(15) pyridyl, and
(16) tetrazolyl, and
wherein the substitutents are selected from the group
consisting of
(@) hydrogen,
(b) fluoro or chloro,
(c) Ci-3alkoxy,
- (d) Cj-galkylthio, .
) CN,
S) Crs,
(6) Ci-3alkyl,
(1) -CRS)RE)-OH:
(8) -CR5)RY)-0-Cj-4alkyl.

14. A compound according to Claim 13 wherein
R1 is selected from the group consisting of
(@ S(0)2CH3, and
(®) S(O2NH2,and
the hetreoaryl is selected from the group consisting of

(1) 3-isothiazolyl,
(2) 4-isothiazolyl,
(3) S5-isothiazolyl,

2 -~ (4) 2-oxazolyl,
(5) 4-oxazolyl,
(6) S-oxazolyl,

(7) 2-thiazolyl,

(8) 4-thiazolyl,
(9) S-thiazolyl,
(10) 1,2-diazinyl,
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(11) 1,3-diazinyl, and
(12) 1,4-diazinyl, and
wherein the substitutents are selected from the group con31st1ng of
(1) hydrogen,
(2) fluoro or chloro,
(3) methoxy,
(4) methylthio,
- (5) CF3,
(6) methyl.

15. A compound according to Claim 1 selected from

) 3-(4-(Aminosulfonyl)phenyl)-z-(4-ﬂuorophenyl)-5-(2-

hydroxy-2-propyl)thiophene,

(¢))] 3-(4-(Annnosulfonyl)phenyl)-2-(4-ﬂuorophenyl)thxophene, :
- (3) 3-(4-(Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-

propyl)thiopheiie,

“) 3-(4-(Ammosu1fony])phenyl)-2-cyclohexyltluophene,

(5) 5-(4-Carboxyphenyl)-4-(4-

(methylsulfonyl)phenyl)thiophene-2-carboxylic acid,

(6) 4-(4-Fluorophenyl)-2-methyl-5-(4-

(methylsulfonyl)phenyl)thiazole,

(7) 2-(4-Fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-2-

cyclopenten-1-one : |

(8) 4-(4-(Methylsulfonyl)phenyl)-5-(4-fluorophenyl)-

isothiazole,

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

(10) 3-(4-Fluorophenyl)~4—(4-(a:mnosulfonyl)phenyl)-Z-(SH)-
furanone,

(11) 3-(4-Fluorophenyl)-4-(4-(methylsulfonyl)phenylfuran,
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(12) 5,5-Dimethyl-3 —(4-ﬂuorophenyl)-4-(4-

methylsulfonyl)phenyl)-2-(5H)-ﬁ1ranone

(13) 2-(4-(Ammosulfonyl)phenyl)-3-(4—

fluorophenyl)thiophene, and

(14) 3-(4-(Trifluoroacetylaminosulfonyl)phenyl)-2-(4-

fluorophenyl)thiophene,

(15) 3-(2,4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
- (SH)-furanone,

(16) 3-(3 4-Diﬂuorophenyl)-4-(4-(methylsulfonyl)phenyl)-2—

(5H)-furanone,

(17) 3-(2, 6-D1ﬂuorophenyl)-4-(4-(methylsulfonyl)phenyl)—Z—

(5H)-furanone,

(18) 3-(2, 5-leluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-

(5H)-furanone,

19) 3-(3.5-D1ﬂuorophenyl)-4-(4-(methylsulfonyl)phenyl)—Z-

(SH)-furanone,

(20) 3-(4-Bromophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)-

furanone, °

(21) 3-(4-Chlorbphenyl)—4-(4-(methylsulfonyl)phenyl)-2-(5H)—
furanone,

(22) 3-(4-Methoxyphenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,
(23) 3-(Phenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)-

. furanone,

(24) 3-(2-Chlorophenyl)—4—(4-(methylsulfonyl)phenyl)-Z—(SH)-
furanone,

* (25) 3-(2-Bromo-4-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(SH)-furanone,
(26) 3-(2-Bromo-4-Chlorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,
(27) 3-(4-Chloro-2-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

_
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(28) 3-(3-Bromo-4-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

29) 3-(3-Chlorophenyl)-4-(4-(meﬂ1ylsulfonyl)phenyl)—2-(SH)-
furanone, -

(30) 3-(2-Chloro-4-ﬂuoropheny1)-4-(4- _
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(31) 3-(2,4-Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,

(32) 3-(3,4-Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,

(33) 3-(2, 6-D1chlorophenyl)-4~(4-(methylsulfonyl)phenyl)-2-
(5H)-furanone,

(34) 3-(3-Chloro-4-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(35) 3-(4-Trifluoromethylphenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(36) 3-(3-Fluoro-4-methoxyphenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(37) 3-(3-Chloro-4-methoxyphenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(SH)-furanone,

(38) 3-(3-Fluoro-4-methoxyphenyl)-4-(4-

- (methylsulfonyl)phenyl)-2-(5H)-furanone,

(39) 3-(2-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(SH)-
furanone, -

(40) 3-(4-Methylthlophenyl)-4-(4-(methylsulfonyl)phenyl)-2—
(SH)-furanone,

41) 3-(3-Fluorophenyl)-4~(4-(methylsulfonyl)phenyl)—2-(5H)—
furanone,

(42) 3-(2-Chloro-6-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(43) 3-(3-Bromo-4-methylphenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,
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(44) 3-(4-Bromo-2-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone,

(45) 3-(3,4-Dibromophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(SH)-furanone,

(46) 3-(4-Chloro-3-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(5H)-furanone, -

(47) 3-(4-Bromo-3-fluorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(SH)-furanone,

(48) 3-(4-Bromo-2-chlorophenyl)-4-(4-
(methylsulfonyl)phenyl)-2-(SH)-furanone,

49) 3-(2-Naphﬂ1yl)-4-(4-(methylsulfonyl)phenyl)-Z-(SH)-
furanone,

(50) 3-(7-Qumohnyl)-4-(4-(methylsulfonyl)phenyl) 2-(5H)—
furanone,

(51) 3-(3,4-Dichlorophenyl)-4-(4-(aminosulfonyl)phenyl)-2-
(2H)-furanone,

(52) 3-(3,4-Difluorophenyl)-4-(4-(aminosulfonyl)phenyl)-2-
(2H)-furanone,

(53) 3-(3-Chloro-4-methoxyphenyl)-4-(4-
(aminosulfonyl)phenyl)-2-(2H)-furanone, and

(54) 3-(3-Bromo-4-methoxyphenyl)-4-(4-
(aminosulfonyl)phenyl)-2-(2H)-furanone.

16. A compound which is

(a) 3-3 4-Dxﬂuorophenyl)-4-(4-(methylsulfonyl)phenyl)-Z-
(5SH)-furanone, or

(b) 3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(5H)-furanone,
or a pharmaceutically acceptable salt thereof.
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17. A pharmaceutical composition for treatingan
mﬂammatory disease susceptable to treatment with a non-steroidal
anti-inflammatory agent comprising:
a non-to:nc therapeutically effective amount of a compound according
toClaim 1,2, 3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15 or 16.

18. A method of treating an inflammatory disease
susceptable to treatment with an non-steroxdal anti-inflammatory agent
comprising:
administration to a patient in need of such treatment of a non-toxic
therapeutically effective amount of a compound according to Claim 1 and a
pharmaceutically acceptable carrier.

19. A process of making a compound of formula XXXIII

R1

R%/
o
0
XXX

ora phanmaceutlcally acceptable salt thereof wherein:
R1 is selected from the group consisting of '
(@) S(O)2CH3,
(b) S(O)2NH2,
(c) S(O)2NHC(O)CFs,
(d) S(O)NH)CH3,

This Sheet Has Been Replaced’
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(¢) S(O)YNH)NH2, and
) SO)NH)NHC(O)CF3,
R2 is selected from the group consisting of
mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group

consisting of
(1) hydrogen,
(2) halo,

(3) Cji-4alkoxy,
(4) - Ci-4alkylthio,

(5) CN,

6) CF3,
(7) Ci-4alkyl,
(8) N3,and

@) -CRS)RS)-OH;
RS and R6 are each independently selected from the group conmstmg of
(@) hydrogen, -
(b) methyl or ethyl,
or R3 and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms;
treating in a non-aqueous polar solvent a compound for formula A

R1

O 2
Y R
o
: A
in the presence of a strong base;
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to yield a compound of formula XXXIII

R‘

20. A process according to claim 19 comprising:
(a) reacting in a non-aqueous polar solvent a compound of formula

XXX1
R1
Br. o
XXM
with a compound of formula
R2“COH

in the presence of a base to produce a compound of formula A
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Y R
0 .
A :
(b) treating in a non-aqueous polar solvent a compound of formula A
with strong base to yield a compound of formula XXX
R1
R/
o)
o) .
XXX
21. A process according to Claim 20 comprising: _
- (al) reacting in an organic solvent a compound of formula XXXIT'
_—
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EXANPLE'51f1;;-
3- (3, 4- Di chiifkic

NVR (400 M
(1H, dd),

EXAMPLE 52|

3-(3.4-Difl
NVR (400
7. 45 (2H,

’ }fﬁ“ g e AN AN R

D (1H, bs), 5.38 (2 S)

am nosul f onyl ) phenyl ) -2-(2H) -furanone [err]H
1)[err] 7.92 (2H, dd), 7,64 (2H, dd), 7.30-

)
S s NS 1 I

6. 68 (2H, bs), 5.37 (2H, s)
. -158-

R1

o
XXXIr

with a bromine reagent to yield a compound of formula XXXII

R1

Br: o

XXXl

(a2) reacting in a non-aqueous polar solvent a compound of formula
XXxXn
with a compound of formula

R2“™CO,H

in the presence of a base to produce a compound of formula A
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343- Chl or p+g=nEt yﬁﬁeny* - 4- (4- (am nosul f onyl ) phenyl ) ne
Anal ysis Fa Cﬂ@fﬁ i997., C rrlHerr]d NO[err] S lﬂﬂlﬂfﬂlﬂﬂlﬂsmm
3.72,. N. 8. d. ,153.32; H 3.84, N 3.59 MS&. DG, "CH®err]) .
cal cul ated for Mersl—>37D . Found for I\/[err] +1, 380

- 159 -

R1

o Ojl./\ﬁz.
o

A .
(a3) treating in a non-aqueous polar solvent a compound of formula
A -
with strong base to yield a compound of formula XXXIII

R1

R/
o
o

XXX

22. A process according to claim 21 wherein
R1 is selected from the group consisting of
(a) S(0)2CH3,
(b). S(O)2NH2,
(¢) S(O)NHCH3, and
(d) S(ONHNH2;
R2is -

_
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mono or di-substituted phenyl wherein the substitutents are
selected from the group consisting of

1)
2

(3)
4)

23.

wherein

hydrogen, -

halo, selected from the group consxstmg of fluoro,
chloro and bromo,

methoxy, and

methyl.

A compound of fbxmula A

R .

Y
. o}

A

R1 is selected from the group consisting of
(a) S(O)2CH3,
(b) S(O)2NH2,
(c) S(O)2NHC(O)CF3,
(d S(OYNH)CH3,
(e) S(O)YNNH)NH2, and
() SO)NH)NHC(O)CF3,
R2 is selected from the group consisting of
mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group

consisting of
(1)  hydrogen,
(2) halo,

1This Sheet Has Been Repl
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3- (3- Brono- xi2
Anal ysis c#§

- (4- (am nosul fonyl ) phenyl ) - 2 (2H furanone
rtyJH err]BrNdJ err] S
.g6; H 3.40, N, 3.28 M S.

Found for I\/[err]il 424

et hyl sul f onyl ) phenyl ) -2-(5H)-furanone *
added 1 g of 2-(4-

apyptdcetyl ene, 20 ng of Rh[err](COJferr], 1.5 g of
- 161 -

EXAVPLE 55 §3- (Phenvl) 4- (4!(

Into a 20 n1 FassTEnpul e are
(et hyl sul f do shenyl-}phe

B

(3) Ci-4alkoxy,
(4) Ci-4akkylthio, .
(5) CN,
6) CFs,
(7) Ci-4akyl,
(8) N3,and
(9) -CRS)R6)-OH;
RS and RS, are each independently selected from the group consisting of
(a) hydrogen,
(b) methyl or ethyl,
or R3 and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.

24. A process of making a compound of formula XXXIII

B1
R2_/
o]
(o)
XXM
wherein
R1 s selected from the group consisting of
(a) S(0)2CH3,
(b) S(O)2NH2,
(c) S(O)2NHC(O)CF3,
(d) S(OXNH)CH3,
(¢) S(O)YNH)NH2, and
Thls Sheet Has
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Et[err]N, - ik ; of water under nitrogen atm
anpul e is pl-aced in a 100 mi stainless steel autocl ave E,Jm em
is flushed tihr g8 FEB#99%i tih |CO then charged at roomte 1' I’Jl [
initial CQ pressure of 10 tm The reaction is carried at foot[err

h. Thée sol f ed with 50 nl of benzene and washed with

brine, 1N ution is dried over NaJjerr]Sderr], and

.concentrat € crude products are separated by col um chr omat ography on
silica gel eI uted with 2:1 Et OAc/ hexane to give the title conpound and its

regi oi somer. - EXAMPLE 56
3- (Phenyl) - 4-(4- (et hyl sl fonyl ) phenyl) '21@51'4) furanone Step 1:

2-trinmethylsilyloxy-4-(4-(methylthio)phenyl)-3.4-
' SOXNHINHCOICHs,

R2 is selected from the group consisting of
mono- or di-substituted phenyl, and | '
wherein the substitutents are selected from the group -

consisting of
(1)  hydrogen,
(2) halo,

(3) Ci-4alkoxy,
(4) Cj-4alkylthio,

(5) CN,

6) CFs,

(7)  Ci-4alkyl,
(8) N3,and

9) -CRS)R6)-OH;
R3 and R6, are each independently selected from the group consisting of
(a) hydrogen, '
(b) methyl or ethyi,

or RS and R6 together with the carbon to which they are attached

form a saturated carbon ring of 4, 5 or 6 atoms.
comprising:

(bl) reacting an acteylene compound of the formula XLVIII

‘R—.@—CEC—RZ

XLvHI :
with carbon monoxide and water in the presence of a suitable catalyst to
yield a compound of formula XXXIII and XXXV

\
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25. A process of making a compound of formula XXXm

Rl
R&Z_/
0
(®)
K040
wherein
R1 is S(0)2CH3,

R2 is selected from the group consisting of
' mono- or di-substituted phenyl, and :
wherein the substitutents are selected from the group
consisting of
(1) hydrogen,
(2) halo,
(3) Ci-4alkoxy,
(4) Cj-4alkylthio,

i i eiTlTlﬁl




m $7(19 Mol ) of 4- bronot hi oani sol e W

r]C, is added 22 nL of 1.7 M sol =Buli in
e. The reaction mxture is stirrtﬂ'l"”['n I"I

| is added and the reaction m xture ¢S .
period of 30 min. A solution of 1.7 g of 2(5H)-
I s added. After stirring for 1 h, 2 m of freshly
di sti | | be—FEMSCl—-s—ndded-dr opwi se. The reaction m xture i s then treated .
with 2 M of Et[err]Nand 50 i of sat. NaHCO err], and extracted w th 100
m of ether. The ether layer is dried Q\iqu\la[err]Sqerr] and concentrat ed
to the crude t|tIe conpound which is used for the next step wihout further

purification. t hyl t hi o) phenyl ) - 2- (5H) - f ur anone
To a solution of 4 g of Pd(O%[eéﬂi in 100 mM of acetonitrile is
(7)  Ci-4alkyl,
(8) N3,and
(9) -CRS)RS)-OH;
RS and RS, are each independently selected from the group consisting of
(a) hydrogen, .
(b) methyl or ethyl, '
or RS and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.

war m't Of - [ C over

' comprising:

(cl) reacting a _compound Qf formula LIII

SCHg

4

o
LIt

with a reagent of the formula (HO)2BR2 in an aqueous solvent and in the
presence of a suitable catalyst to yield a compound of formula LV, and

s Sheet Has Been RelpI laced
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added dropwi se the .crude product from Step 1(5 g) un er
tenperature. After 10 h at roomtenperature, the mxt ndensed under
reduced pressure and the residue is purified by flash @"Mj jm””"r
silica gelk=eluied. heszi-4- hexane/ Et OAc to give the titd
Step 3: 'h? QMENK t!hyl t hi 0) phenyl ) - 2- (5H) f ur anone
a solutidnj prroduct of Step 2 in 30 m of pyridine is added
. 8.7 g-of {l[ler xfluqe is stirred for 24 h and then diluted with 200
- m of ether| vzwlgsirgg‘q%ﬁh 100 M of 5N HC}g§nd 50 m of 5N
Na[err]Sger etlher layer is dried over Na[err]SJerr] and
concentrated to give the tlitle conpound.

= SCHa

. | (c2) oxidizing the compound of formula LV to yield a
“compound of formula XXXIII.

26. A process acoordmg to Claim 19, 20, 21, 22 24 or25
wherein the compound of formula XXXIII is
(a) 3-(3,4-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-
(3 H)-furanone, or
(b) 3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(SH)-furanone.

\
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Step 4: 3- (Phenyl ) - 4-4- (met hyl t hi 0) phenyl ) - 2- (5

H=furanone
A mxture of 4 g of the product of Step 3, 3.7 of PhB [err], 0.4 g of
Ph3As 0.4 g of PdCI [err] (PhCN)[err] in 100m of ben ' ”"ﬂ”m””"l

- 166 -

27. A phammaceutically acceptable salt of a compound
of formula (I) as definedin claim 1, 2, 3, 4, 5, 6, 7, 8, 9 10,11, 12, 13,
14 or 15.

| 28. A compound of formula (I) as deﬁned inclaim 1, 2,
3,4,5,6,7,8,9,10,11, 12, 13, 14 or 15, or a pharmaceutically
acceptable salt thereof for use in treatment of an inflammatory disease
susceptible to treatment with a non-steroidal anti-inflammatory agent.

29, The compound or salt of claim 16 for use in treat- |

ment of an inflammatory disease susceptible to treatment with a non-
steroidal anti-inflammatory agent.

. 30. Useofa compound of formula (I) as defined in
claim 1,2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14 or 15, or a pharmaceu-
tically acceptable salt thereof, in the manufacture of a medicament for
thé treatment of an inflammatory disease susceptible to treatment with
a non-steroidal anti-inflammatory agent. |

31. Use of the compound or salt of claim 16inthe -
manufacture of a medicament for the treatment of an inflammatory
disease susceptible to treatment with a non-steroidal anti-inflammatory
agent. .

32. A non-steroidal anti-inflammatory pharmaceutical
composition comprising an acceptable anti-inflammatory amount of a
compound of formula (I) as definedin claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

"11, 12, 13, 14 or 15, or a pharmaceutically acceptable salt thereof, in
association with a pharmaceutically acceptable carrier.

33. A non-steroidal anti-inflammatory pharmaceutical
comppsmon comprising an acceptable anti-inflammatory amount of

the compound or salt of claim 16, in association with a pharmaceutl-
cally acceptable carrier.
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-132- 2N NaO—lls refluxed
m xt ure A=

dried ovehs d

chr omat o%r?ph on silical g
conpound] } St&é FEB W97

3- (Phenyk) 4- (net hyl suf f
sol ution o—S—g—of—ﬁ'rer*p'ro

CHerr]Cllerr]/MeQH i s add

Al «
LI\

for 6 h. Ether(200 m) is then added and the
m of saturated NaHCO err]. The organic layer is

NBéntrated. The residue is purified by flash

bl eluted with 4:1 hexane/ EtOAc to give the title'

pnyl ) phenyl ) - 2- %SH) furanone " To a
duct of Step 2184-80 nlL of 10:1
ed 5.5 g of MPPM The reaction mixture is stirred

at room tenper %%ﬁﬁ [ S%ém%g Aé'é"}éﬂo‘%ﬁgﬁﬁggh_z iNﬂI‘[&lTORS

ABSTRACT

The invention encompasses the novel compound of formula (I) useful in the

treatment of cyclooxygenase-2 mediated diseases. The invention also enconipasses
certain pharmaceutical compositions for treatment of cyclooxygenase-2 mediated
diseases coniprising compounds of formula (I).
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hexane/ Et OAc. After -filtration and concentration, the residue is purified

by fl ash chromatography fI uted V\Ath 2:1 EtOAc/hexane to gi ve the t|tIe
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WHAT IS CLAIMED IS:

$\“'

1. A compound of formula I

R A

. REPLACEMENT SHEET
20 JAN 1999

Hz
A
O

or a pharmaceutically acceptable salt thereof,
wherein X = CH, or 0, and R' is selected from the group
consisting of

() S(O)2CHs,
(b) S(O)2NH2,
{©)  S(O)2NHC(O)CF3,
(d SO)NH)CH3,
() S(OXNH)NH2,
)  SOXNH)NHC(O)CF3,
(8) P(OYCH3)OH,and
() P(OXCH3)NH2,
'R is selected from the group consisting of
(8) Cl-Galkyl,
() C3,C4,Cs,Cs, and C7, cycloalkyl, -
() mono-, di- or tri-substituted phenyl wherein the substituent 1s

selected from the group consisting of
(1)  hydrogen,
(2) halo,

3) Ci-6alkoxy,
4 Ci .salkylthxo,

"(5) CN,

(6) CFs,

(7) Cj-galkyl,

(8) N3,

(9) -CO2H,

) (10) -C02-C1-4alkyls

\
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(11) -CRS)R6)-OH,
(12) -ORS)(RS)-0-Cl-4slkyl, and
(13) -C1-6alkyl-CO2-RS;
(d) - mono-, di- or tri-substituted heteroaryl wherein the heteroaryl
is a2 monocyclic aromatic ring of S atoms, said ring having one
hetero atom which is §, O, or N, and optionally 1,2, or 3
additionally N atoms; or '
the heteroary] is a monocyclic ring of 6 atoms, said sing
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,
(2) halo, including fluoro, chloro, bromo and iodo,
(3) Ci.6alkyl, -
4) Ci-galkoxy,
(5) = Ci-gakylthio,
6) CN,
(7 CF3,
@) N3,
9 -CR3)RE)-OH,
(10) -C(RSYR)-0-Ci.dalkyl;
R* and R® are each independently selected from the group
consisting of
{a) hydrogen,
(b) C,-ealkyl,

or R* and R® together with the carbon to which they are

attached form a monocyclic saturated carbon ring of 3, 4
or 7 atoms.

I} 5 ] 6 .

2. A compound according to Claim 1 wherein R is selected from

the group consisting of
(@) S(0)2CH3,

(®) S(OpNH2,
©) S(O)2NHC(O)CF3,
(d)  S(O)NHCH3,

(¢) S(O)NHNH2, and
() S(O)NHNHC(O)CF3;

—_—
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wherein X= is selected fromthe grobi

(a) S(Of[err CH (b) S(Of[err]NH err], Q[l
di - substltut ﬁ“m!{! l!l t he substituents are sel ¢ct

consi sting of (2) hal o, selected from g

consi sting of quoro chl oro and brono, i?é met hoxy, lar
2. A conmpound according to claim1 Wwh in

R2 is selected from the group consisting of
(a) Cj.4akyl,
() 3, C4, Cs, Cg, and C7, cycloalkyl,
(©) mono- or di-substituted phenyl wherein the substituent is
selected from the group consisting of
(1) hydrogen,
(2) fluoro, chloro, and bromo,
(3) Cj-4alkoxy,
S) CN,
6) Crs,
() Cr4alkyl,
(8. N3, .
(%) -CO2H,
(10) -CO2-Cj.3alkyl,
(11) -CRS)RC)-OH, and -
(12) C(RS)(RG)-O-C1.3alky1

3. A compound according to Claim 2 wherein R® is selected from
the group consgisting of
(a) cyclohexyl, and
(b) mono~or di-substituted phenyl, and
wherein the substitutents are selected from the group
consisting of
(I) Thydrogen,
(2) halo,
(3) Ci.4alkoxy,
(4) Ci-4alkylthio,
(5) CN,
6 CF3,
(1)  Ci-4akyl,
(8) N3,and '
(9) -CRS)RS)-OH;

R?, R® are each independently selected from the group
consisting of '

—_—
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cted fromthe group consisting of

Rlerr] e e
S(%BELIWBW!!L W LB o oD

om t“he rd p
consisting of (1)  ‘'hydroden, (2) halo, selected fromth SuJAN 1998_ ‘
consisting of fluoro, chloro and brono. 3. A conpoupdj according to {

Claim1 selected from - 136 -
: (a) hydrogen, :

(b) methyl or ethyl,
or R’ and R® together with the carbon to which they are
attached form a saturated carbon ring of 4,5 or 6 atoms.

4. A compound according to claim 3 wherein R' is selected from
the group consisting of
(a) S(O)zCH;,
(b) s(0).NH;,
(¢) S(O)NHCH,;, and
{d) S(O)NHNH, and
R’ is mono or di-substituted phenyl wherein the substitutents
are selected from the group consisting of '
(1) hydrogen,
(2) halo, selected from the group consisting of fluoreo, chloro
and bromo, '
(3) C,-C, alkoxy
(4) C;-C4 alkylthio
{(5) CN
(6) C,-C, alkyl.

5. A compound according to claim 4 wherein
R' is selected from the group consisting of
{a) §{0).CH,,
(b) S(0).NH,,
(c) S(O)NHCH,;, and
(@) S (Q)NHNH,
R’ is mono or di-substituted phenyl wherein the substitutents
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) methyl.

6. A compound according to claim 5 wherein
R' is selected from the group consisting of

-
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(a) 8{0).CH,, and
(b) 8(0).NH;,

R’ is mono or di-substituted phenyl wherein the substitutents
are selected from the group consisting of

(1) hydrogen,

(2) halo, selected from the group consisting of fluoro, chloro
and bromo.

o

7. A compound according to Claim 2 wherein R? is a mono- or di-
substituted heteroaryl wherein heterocaryl is selected from the
group consisting of

(1) furanyl,

(2) diazinyl, triazinyl, tetrazinyl,

(3) imidazolyl,

(4) isoaxazolyl,

(5) isothia=zolyl,

(6) oxadiazolyl,

(7) oxazolyl,

{8) pyrazolyl,

(8) pyrrolyl,

(10) thiadiazolyl,

(11) thiazolyl,

(12) thienyl,

(13) triazolyl, and

(14) tetrazolyl, _

wherein the substitutents are selected from the group
consisting of |

(a) hydrogen,

(b) fluoro or chloro,

{c) C,.; alkoxy,

{d) C,¢ alkylthio,

(e) CN,

(5) CF,,

(6) C,.; alkyl,

{7) -C(R’) (R®)-OH;

(8) -C(R®) (R®)-0-C,., alkyl.

—_—
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8. A compound according to Claim 7 wherein R’ is a mono- or di-
substituted heterocaryl wherein the heteroaryl is selected fram
the group consisting of ..
(1) 2-furanyl,
(2) 3-furanyl,
(3) 2'thienY1.
(4) 3-thienyl,
" (5) 3-isoxazolyl,
- (6) 4-isoxazolyl,-
(7) S-isoxazolyl,
(8) 3-isothiazolyl,
(9) 4-isothiazolyl,
(10) S-isothiazolyl,
(11) 2-oxazolyl,
(12) 4-oxazolyl,
(13) S-oxazolyl,
(14) 2-thiazolyl,
(15) 4-thiazolyl,
(16) S-thiazolyl,
L an 1 2.3-thta.dmzol-4-yl
(18) 1,2,3-thiadiazol-5-yl,
(19) 1,24-thiadiazol-3-y1,
(20) 1,24-thiadiazol-5-yl,
(21) 1,3,4-thiadiazo]-2-yl,
(22) 1,2,5-thiadiazol-3-y],
(23) 1,2,3-oxadiazol-4-yl,
(24) 1,2,3-o0xadiazol-5-yl,
(25) 1,24-oxadiazol-3-yl,
(26) 1,24-oxadiazol-5-y},
(27) 1,3,4-oxadiazol-2-y),
(28) 1.2,5-o%adiazol-3-yl,
(29) pyrazol-4.y],
(30) pyrazol-5-yl,
(31) 1,23-triadiazol-4-yl,
(32) 1,2,3-triadiazol-5-yl,
(33) 1,24-triadiazol-3-y],
(34) 1,24-triadiazol-5-yl,
(35) 1,2-diazinyl,
(36) 1,3-diazinyl,
(37) 14-diazinyl,
(38) 1,2,3.4-tetrazin-S-yl, |
(39) 1,24,5-tetrazin-4-yl, Thie
(40) 1,3,4,5-tetrazin-2-yl,and hee

\
(41) 1.2.3.s-umin{-y1. / /’I/I// /III// ///I /’/ /iillaced
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(b) SO rr Rlerr] is nono or di-substitutdd he
substi tk‘i‘ | hw Eﬂaaﬂtd fromthe group consisting of %ﬁ IAN 999 driogen
(2) I t m the group consisting of fluorp,tc or o, and brionp.
conpri si ng (bl) reacting an actf:}/é ene conpound bf k=
XLVI - _

!
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9. A compound according to claim 8, wherein R® is selected from
the group consisting of

(1) 3-isoxazolyl,

(2) 4-isoxazolyl,

(3) Seisoxazolyl,

(4) 3-isothiazolyl,

(5) 4-isothiazolyl,

(6) S-isothiazolyl,

(7) 2-oxazoly},

(8) 4-oxazolyl,

(9) S-oxazolyl,

(10) 2-thiazolyl,

(11) 4-thiazoly),

(12) 5-thiazolyl,

(13) 1,2,3-thiadiazol-4-yl,
(14) 1,2,3-thiadiazol-5-yl,
(15) 1,24-thiadiazol-3-yl,
(16) 1,2,4-thiadiazol-5-yl,
(17) 1,3,4-thiadiazol-2-y],
(18) 1,2,5-thiadiazol-3-yl,
(19) 1,2,3-oxadiazol-4-yl,
(20) 1,2,3-oxadiazol-5-yl,
21) 1.24-oxadiazol-3-y1,
(22) 1,24-oxadiazol-5-yl,
(23) 1,34-oxadiazol-2-yl,
(24) 1,2,5-oxadiazol-3-yl,
(25) 1.2-diazinyl,

(26) 1,3-diazinyl, and
(27) 14-diazinyl.
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10. A compound according to Claim 6 wherein the heteroaryl is

selected from the group consisting of

)]
¢))
3
@

o).

©
Y
®
)

3-isothiazoly],
4-isothiazolyl,
JS-isothiazolyl,
2-oxazoly],
4-oxazolyl,
S-oxazolyl,
2-thiazolyl,

- 4-thiazoly],

S-thiazolyl,

(10) 1,2-diazinyl,
(11) 1,3-diazinyl, and
(12) 14-diazinyl, and
wherein the substitutents are selected from the group consisting of

)
(2
{3)
Q)
(5)
6
()

hydrogen,
fiuoro or chioro,
C1.3alkoxy,

.Cl '3alky1thj0|

CN,

* C]’ -Bamyx, md

-C{R5)RE)-OH,

wherein RS and R6 are each independently hydrogen, methy!

or ethyl.

S
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11. A compound according to claim 10 wherein R’ Esalected
from the group consisting of

(a) S10).CH,,

(b} S(0).NH,,

(c) 8{O)NHCH;, and

(d) S {O)NHNH,

12, A compound according to claim 11 wherein the heterocaryl is
selected from the group consisting of
(1) 3-isothiazolyl, '
(2) 4-isothiazolyl,

{3) 5-iscothiazolyl,

(4) 2-oxazolyl,

(5) 4-oxazolyl,

{6) S5-oxazolyl,

{7) 2-thiazolyl,

(8) 4-thiazolyl,

(9) 5-thiazolyl,

{(10) 1,2-diazinyl,

(11) 1,3-diazinyl, and

(12) 1,4-diazinyl, and

wherein the substituents are selected from the group consisting
of

(1) hydrogen,

(2) fluoro or chloro,

(3) methoxy,

(4) methylthio,

(5) CF,,

(6) methyl.
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13. A compound according to Claim 1 selected from

2- {4-Fluorophenyl) -3- (4~ (methylsulfonyl)phenyl) -2~
cyclopenten-1-cne,

3-(4-Fluorophenyl) -4- (4 (methylsulfonyl}phenyl) -2- (S5H) -
furanone,

3- (4-Fluoropheny1)-4-(4-(aminosulfonyl)phenyl)-2-(SH)-
furanone, and

5,5-Dimethyl~-3- (4~fluorophenyl) -4- (4-
methylsulfonyl)phenyl) -2~ (5H) -furanone.

14. A process of making a compound of formula XXXIII

R%A. 7/
' 0
(o)

KK

or a pharmaceutically acceptable salt thereof wherein:
R1 is sclected from the group consisting of
(@ S(0)2CH3,
(b))  S(O)2NH2,
(©) S(OX2NHC(O)CF3,
(@ SONH)CH3,
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H err Rlerr] is nono or di-substituted phe "Wh‘é'T”éT“nthe
substltimﬁ bw btmd fromthe group consisting of @) gﬁd’
(2) m the group consisting of fluoro, chliofo brom)
conpri si ng: reacting a .conpound of fornula LI ==
[err] : © - 143 -

(e) S(O)}NH)NH2, and
(0 S(O)INNH)NHC(O)CF3,
R2 is selected from the group consisting of
mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group -
consisting of
(1)  hydrogen,
(2) halo,
(3) Cj-4aikoxy,
(4) - Cj-4alkylthio,

©® Cr,
(1)  Cigalkyl,
() N3,and

©) -CR3)RS)-OH;
RS and R6, are each independently selected from the group consisting of
(a) hydrogen, -

(b) methyl or ethyl,

or RS and RS together with the carbion to which they are attached
_ form a saturated carbon ring of 4, 5 or 6 atoms;
treating in a non-aqueous polar solvent a compound for formula A

R‘l

o Y\'F‘Z
. 0

A
in the presence of a strong base;

R

HI|
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136 wth are u‘ formula (HO[err]BRerr] in an agu
andinthe“‘“ \&) *itable catalyst to yield a comjt
LV. 6. i ound %as defined in any of clains 1 to ;
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to yield a compound of formula xxxm

ai

15 - A Pprocess according to claim 14 comprising:
(a) reacting in a hon-aqueous polar solvent a compound of formula

XXxxu
Ri
B
Yo
XXX
with a compound of formula
R co,H

in the presence of a basa to produce a compound of formula A
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t reat ment Iooxygenase medi at ed di seases advant ageousjVLfseaterd :
active age un ly inhibits COX-2 in preference .
A corrpoun ﬁumnl y of claims 1 to 3 for use in t'eat|21QJ&«N1999
i nf | anmat.ory di séas¥ sﬂsceptlble to treatnent with a non-stefloidal anti-
I nfl anmat ory agent. 8. Use of a conmpoynd of any of cl gi T"t6 3 in
the manufacture for a pharnaceuti cal n'p]O tion for the tieatnent of. .an.
i nflammat ory di sease susceptible to treat ment with a non-steroidal
anti-inflammatory agent. R!

il i
O

A

() treating in a non-aqieous polar solvent a compound of formula A
with strong base to yield a compound of formula XXXTII

Rl

R2
0]
(o)

KXXilt

16 A process according to Claim 15 comprising:
(21) reacting in an organic solvent a compound of formula XXXIT'

Thls Sheet Has Been Replaced




9. Use of of clalmslt03|nthema ,?'i»-
phar maceut i caﬂ"m i@” M‘m the treatnment of cycl ooxyggng
di seases adVan#ageou d by an active .agent that sgl éc
i nhi bits COX- 10. A phar maceut i cal conposition for treagi ng@ru

anti-inflammatory agent conprising: a non-toxic therapeut ilcally—etfeetrrie
anount of a conpound according to any of clains 1 to 3 and a
pharmaceutically acceptable carrier. 11gY A pharnmaceutical conposition
for treating cycl ooxygenase nedi at ed

XXXir

fvith a bromine reagent to yield a compound of formula XXX

ni

B
NNp
XXXt
(82) reacting in a non-aqueous polar solvent 2 compound of formula
L)
with a compound of formula

82/\ COZH

in the presence of a base to produce a compound of formula A |
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R1

o Oﬁ(\ R?
0
A

(a3) treating in a nbn-aqueous polar solvent a compound of formula
A .

' with strong base to yield a compound of formula XXXIII

R1

R/
0
o

XXXl

17. A process according to claim 16 wherein
R1 is selected from the group consisting of

(@) S(0)2CH3,

(®).  S(O)NH»,
() S(O)NHCHS3, and
(d) S(O)NHNHg;

R21is
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mono or di-substituted phenyl wherein the substitutents 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) methyl.

18. A compound of formula A

R .

N )2
c Wof‘

A
wherein

R1 is selected from the group consisting of

(@) S(0)2CH3,
(b) S(O)2NH2,
. (©)  S(0)2NHC(O)CF3,
(d) S(O)NH)CH3,
(¢) S(O)NE)NH2, and
(0 SOYNH)NHC(O)CF3,

R2 is selected from the group consisting of
mono- or di-substituted phenyl, and
wherein the substitutents are selected from the group

consisting of
(1) hydrogen,
{2) halo,
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(3) Ci.-4alkoxy,
4) Ci-4akylthip, .
) CN, -
(6) CFs,
(7) Ci.4alkyl,
(8) N3, and
(9) -CR3)RS)-OH;
RS and RS, are each independently selected from the group consisting of
(a) hydrogen,
(b) methyl or ethyl, '
or R3 and R6 together with the carbon to which they are attached
form a saturated carbon ring of 4, 5 or 6 atoms.

19. A proéess of making a compound of formula XXX

XXX

wherein
R1 is selected from the group consisting of
(2) S(0)2CHS3,
(b) S(ORNHy,
(©) S(O)2NHC(O)CF3,
(@ S(OYNH)CH3,
(¢} S(OYNH)NH2, and

\
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(f) S(O)YNH)NHC(O)CF3,
R2 is selected from the group consisting of
mono- or di-substituted phenyl, and
wherein the substitutents are selected from the grOup
consisting of
- (1)  hydrogen,
(2) halo,
(3) Ci.gakkoxy,
(4) Ci.4alkylthio,
(5) CN,
(6) CFs,
(7) Ci-4alkyl,
(8) N3,and
(9) -CRSYRO)-OH:
RS end RS, are each independently selected from the group consisting of
(a) hydrogen,
(b) methyl or ethyl,
or RS and RS together with the carbon to which they are attachéd
form a saturated carbon ring of 4, 5 or 6 atoms.
comprising:

(b1) reacting an acteylene compound of the formula XLVIII

| ‘R—.@—.- =c—Rt

_ XLV
with carbon monoxide and water in the presence of a suitable catalyst to
yield a compound of formula XXXIIT and XXXV

.
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20: A procéss of making a compound of formula XXXI

R1
R%/
o)
(o}
XXX
wherein
Rl is S(0)2CH3,

R2 is selected from the group consisting of

mono- or di-substituted phenyl, and

wherein the substitutents are selected from the group
consisting of
(1) hydrogen, .
(2) halo,
(3) Ci-4alkoxy,
(4) Ci.4alkylthio,

\
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) CN,

(6) CFs,

(7)  Ci-4alkyl,

% -CRS)YR6)-OH;

RS and RS, are each

@ hydrogc:ldependently selected from the group consnstmg of
(b) 5 methyl or ethyl,
or RS and RS together with the carbon to which they are attached

form a
comprising; saturated carb.on ring of 4, 5 or 6 atoms.

(c1) reacting a compound of formula LII

CHs

O
o)

L

with
prese;cr:a:::tszf ﬂ:; formula (HO)2BR2 in, an aqueous solvent and in the
itable catalyst to yield a compound of formula LV, and

p\aﬁed
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2. A compound as defined in any of claims 1 to 13 for use in
the treatment of cyclooxygenase mediated diseases
advantageously treated by an active agent that selectively
inhibits COX-2 in preference to COX-1.

22. A compound as defined in any-of claims 1 to 13 for use in
treating an inflammatory disease susceptible to treatment with
a non-steroidal anti-inflammatory agent.

23. Use of a compound of any of claims 1 to 13 in the
manufacture for a pharmaceutical composition for the treatment
of an inflammatory disease susceptible to treatment with a non-
steroidal anti-inflammatory agent.

24. Use of a compound of any of claims 1 to 13 in the
manufacture of a pharmaceutical composition for the treatment
of cyélooxygenase medlated diseases advantageously treated by
an active agent that selectively inhibits COX-2 in preference
to COx-1.

25. 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 any of claims 1 to
13 and a pharmaceutically acceptable carrier.

26. 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 or a
compound according to any of claims 1 to 13 and a
pharmaceutically acceptable carrier.
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PHENYL HETEROCYCLES AS CYCLOOXYGENASE-2 INHIBITORS

ABSTRACT

The invention encompasses the novel compound of formula (I) useful in the
treatment of cyclooxygenase-2 mediated diseases. The invention also encompasses
certain pharmaceutical compositions for treatment of cyclooxygenase—2 mediated

diseases coniprising compounds of formula (I).

o
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WHAT IS CLAIMED IS :
1. Acompound of formula R! | | H“l“c‘ |||||l “l,!l “llsl “ |“|
RA/
X
wherein o
X=0or CH;

R! is selected from the group consisting of
@ S(0),CHs,
()  S(O):NH;,
R? in inono 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

CY) méthyl.
2. A compound according to claim 1 wherein
X=0 '

R! is selected from the group cons.isting of
(@  S(O)CHs, and
(®  S(O)NHz,
R? is mono or di-substituted phenyl wherein the substituents are selected from the
group consist_ing of
(1) hydrogen, - -
(2)  halo, selected from the group consisting ef fluoro, chloro and bromo.

3. A compound according to Claim 1 selected from
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2-(4-Fluorophenyl) —3-(4-(methylsulfonyl)phenyl)-2-cyclopenten-1-one,
3-(4-Fluorophenyl)-4-(4-methylsulfonyl)phenyl)-2-(JH)-furanone, and
3-(4-Fluorophenyl)-4-(4-aminosulfonyl)phenyl)-2-(3 H)-furanone.

4. A process of making a compound of formula XXXTII
R‘I

RA
-0
0

. KXt
wherein

R! is selected from the group consistirig of

(@  S(0)CHs, and

(b) S(0)NH,
R? is 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.
comprising :

(b1) reacting an acteylene compound of the formula XLVIIT

1R— —~C=C—R?
XLVl

with carbon monoxide and water in the presence of a suitable catalyst to yield a
compound of formula XXXIII and XXXV.
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o a)
XXX XXXV
5. A process of making a compound of formula XXXIII
R |
RA/
O
o)
. XXXl
wherein
Rlis

(@  S(0):CHs, and
(®)  S(O)NH
R? is 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.
comprising :
(c1) reacting a compound of formula LIIT
CHs
7. .
0
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~ with a reagent of the formula (HO);BR? in an aqueous solvent and in the

presence of a suitable catalyst to yield a compound of formula LV.

6. A compound as defined in any of claims 1 to 3 for use in the
treatment of cyclooxygenase mediated diseases advantageously treated by an
active agent that selectively inhibits COX-2 in preference to COX-1.

7. A compound as defined in any of claims 1 to 3 for use in treating an

inflammatory disease susceptible to treatment with a non-steroidal anti-

inflammatory agent.

8. Use of a compound of any of claims 1 to 3 in the manufacture for a
pharmaceutical composition for the treatment of an inflammatory disease

susceptible to treatment with a non-steroidal anti-inflammatory agent.

9. Use of a compound of any of claims 1 to 3 in the manufacture of a
pharmaceutical composition for the freatment of cyclooxygenase mediated

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

10. A pharmaceutical composition for treating an inflammatory disease’
susceptible to treatment with an non-steroidal anti-inflammatory agent
comprising : a non-toxic therapeutically effective amount of a compound

according to any of claims 1 to 3 and a pharmaceutically acceptable carrier.

11. A pharmaceutical composition for treating cyclooxygenase mediated
- diseases advafitageously treated by an active agent that selectively inhibits_ COX-
2 in preference to COX-1 comprising : a non-toxic 'therapeutically effective
amount or a compound according to any of claims 1 to 3 and a pharmaceutically

acceptable carrier.
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PHENYL HETEROCYCLES AS CYCLOOXYGENASE-2 INHIBITORS
ABSTRACT
The invention encompasses the novel compound of formula () useful in the
treatment of cyclooxygenase-2 mediated diseases. The invention also encompasses

certain pharmaceutical compositions for treatment of cyclooxygenase-2 mediated

diseases comiprising compounds of formula (I).
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