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BACKGROUND OF THE | NVENTI ON This invention relates to

met hods of treating cycl ooxygenase medi at ed di seases and certain
phar maceuti cal conpositions therefor. Non- st er oi dal ,
antiinflamuatory drugs exert nost of their 15 antiinflammtory, analgesic
and antipyretic acti VI ty and i nhi bit hornone- i nduced uterine
contractions andllB N VENEKDNer growt h through I nhibition of

prost agl andi n G/ ‘ ?ESﬂﬁ WQ NS _gy(ﬁl 5 AS Initially,

only one form of W correspondl ng to

cycl ooxygenase- 1 %ﬁﬁ% Sconst itutive enzyne, 20 as originally

i dentified in bovine sem nal ve5| cI es. More recently the gene for a
secend |ndUC|5:>I % YN § gycl ooxygenase 2 (COX- 2) has
been cl oned, 1

, roitiall
muri ne and hurran sour ces. TH d’il B/qqr%rﬂlﬁgpphcau%x 1 which
has been cl oned, Gﬂlﬁﬁﬁﬁdeﬁlahmﬂmbmtﬂ 1966 ahd60/0bk637, filab on February

i ncluding the sheg ﬁh % gg rffy‘ﬁmls hcatlo
;zz'nfzxmsrﬁz.eng@%é? n%&ﬂ%&&f%@ o i

factors. As kﬂostagl and| ns have bot h phy5| ol ogi cal and pat hoI og| cal
rol es, we have cg R y S ‘ mgenzyme COX- 1, is 30

responsible, inT T Or o _ &1‘8 rel.ease of ost a Iand| ns
and hence is inmportant in <HHO elates teame ds of grating cyclooxyg

mai nt enance of gmediated discasasnd carmgn phgrmaceuticaldorhpasitions therefon
contrast, we have concl udegyg- Q@ iHHPahB g,?r %&mdﬁof@kéﬂy
espons b ¢ {gr L el NoL ol S S odt B A o e bl
induced uterine contractions and certain types of cancer growth through
inhibition of prostaglandin G/H synthase, also known as cyclooxygenase.
Initially, only one form of cyclooxygenase was known, this
corresponding to cyclooxygenase-1 (COX-1) or the constitutive enzyme,
20 as originally identified in bovine seminal vesicles. More recently the
gene for a second inducible form of cyclooxygenase, cyclooxygenase-2
(COX-2) has been cloned, sequenced and characterized initially from
chicken, murine and human sources. This enzyme is distinct from the
COX-1 which has been cloned, sequenced and characterized from various
25 sources including the sheep, the mouse and man. The second form of
cyclooxygenase, COX-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, COX-1, is
30 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, COX-2, is mainly
responsible for the pathological effects of prostaglandins where rapid
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-2- I nducti on of—+he—enzyne woul d occur in response to such agents as
i nfl ammat ory agents, hornones, growmh factors, and cytokines. Thus, a
selective inhibitor of COX-2 will have simlar antiinflammtory,

anti pyretic aW®%n4PYesi c properties to a conventi:onal non-%‘i@%&ﬁ‘WS
antiinflammtory drug, and in addition would inhibjt hornone-induced

uterine contractions and have potential anti-cancer effects, but will have
a di mi ni shed ability to induce sone of the mechani smbased side
effects. In particular, such a conpound should have a reduced
potential for gastrointestinal toxicity_ a reduced potential for rena

side effects, a 10 reduced effect on bleeding tines and possibly a

| essened ability tq induc asthma,attacks in aspirin-sensitive
asthmati ¢ subj ectfeuction Of the enzytte W%&Pﬁ‘é‘?‘ﬁ&ﬁ&%@ﬁ%“ﬁ@ﬁﬁ%‘ﬁ&sm 11 also
i nhi bi t prost anoi ibflammatory agents, homnonesygmwih fastars.cand cytokines: dhus; 2 ng
the t1eatment of %%“%*S‘%‘ﬁaﬁ"&df?@%‘?%mﬁ 2ler AR, T hophi |
rel ated di sorder sz_mtiperth:fm g&Fi&P’B_Be’SFsEg@ q%vf’“go't’?lé%ﬁ"ngtﬁ' Wig?ols

Al zhei mer' s di%eaantjinflammatory deug, eadiingddition would inhibit hormohg-induced

post menopausal vioggRigkicofitractions Afid BAVEPitcRliaPAiEeRRLG Htfacte it WAll Hal€ a

botent  al uti P ydininished ahiity e indnes sotpe o g mechanist-brtrdt e efretsy 1 ol e
by John Vane, Nat Inparticular, snwh a eanpoppd shouldhiaye anedaced patentiabforarti cl e
ynpe (515,20, RGBSR el plbpity M i
novel conpount! of rﬁ%ﬁ@l‘\:lg%a on bjeeding, times an EP%ﬁ% 8 lsqsepgg aﬁimj i6 induce
cycl ooxygenase- 2 asthimatasthcks ire aspisin-sensitivergsthmatig sabjectsi st ration to a
patient in need of such tr ofé, sacA¥compound ¥t Giso iahfRiepidstaldid-
effective amount ?Jdu%e Sivo ml%fcleF&;nrwellc?ioln' by reerv[al.llting the synthesis of
contractile prostanoids and hence may be of use in the treatment of
15 dysmenorrhea, premature labour, asthma and eosinophil related disorders.
It will also be of use in the treatment of Alzheimer's disease, for
decreasing bone loss particularly in postmenopausal women (i.e.
treatment of osteoporosis) and for the treatment of glaucoma.
A brief description of the potential utility of
20 cyclooxygenase-2 inhibitors is given in an article by John Vane, Nature,
Vol. 367, pp. 215-216, 1994, and in an article in Drug News and

Perspectives, Vol. 7, pp. 501-512, 1994,

SUMMARY OF THE INVENTION

25 The invention encompasses the novel compound of Formula
I as well as a method of treating cyclooxygenase-2 mediated diseases
comprising administration to a patient in need of such treatment of a non-
toxic therapeutically effective amount of a compound of Formula L.
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al so enconpasses certain pharnmaceuti cal conpositions for treatnent of
cycl ooxygenase-2 nedi at ed di seases conpri sing conpounds of Fornmula I. 5
DETAI LED DESfébiAkbsoN OF THE | NVENTI ON ThePCTICAIO06SR
enconpasses the novel conpound of Formula | as well as a nethod of
treati ng cycl ooxygenase-2 nedi ated di seases conpri sing adm nistration
to a patient in need of such treatnent of a non- 10 toxic therapeutically
effective anount of a compound of Fornmula I. [err] or a

phar maceutical |y acceptable salt thereof wherein: 15 X is selected
fromthe group consisting of (a')3CH[err], (b) CHOH,
(c) €O (d) O 20 (e) S _and (f) N(Rlerr]),
with the proviso that when Rlerr] and Rlerk] are other than

(1) both hydrogen, The invention (aldo &idinpdsseés ¢erbditi Pharhcelhical

(3) oL | 09! Uit BF ESERER I A 3 ocioed iscass
comprising compounds of Formula I.
' 5
D INV _
The invention encompasses the novel compound of Formula
I as well as a method of treating cyclooxygenase-2 mediated diseases
comprising administration to a patient in need of such treatment of a non-

10 toxic therapeutically effective amount of a compound of Formula 1.

/!
e R
v, |
R? wa" R?
1
or a pharmaceutically acceptable salt thereof
wherein:
15 Xis selected from the group consisting of
(a) CH2,
(b) CHOH,
(c) CO,
@ O
20 (e) S,and
® NRI1),
with the proviso that when R3 and R4 are other than
(1) both hydrogen,
(2) both C1-10 alkyl, or
25 (3) joined together with the carbon to which they are

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

X is selected from CO, O, S or N(R15);

Y is selected from the group consisting of



ring of 3, 4, 5 6 or 7 atonms, then Xis selected fromCO O S or

NRerr]); Y is seleeted fromthe group cons._i_sting of WO

97/ 14691 PCT/ CA96/ 00682
-4- (a) (Rerr])(Rerr]), (b) €O (c) O
and wo(od4e® 5 Rlerr] is selected fromthe group RATGAPSNE2 of

(a) Serr]CHerr], (b) SOerr]NRerr]Rerr], (c)
S err] NHC(O CF[err], (d) S(O(NH)NH err], 10 (e)

S(O (NH)NHC(O) CF[ err], ' (f P(O(CHerr])NH err], and

(g0 P(O(CHerr])[err], Rlerr] is selected fromthe group consisting
of (a) derr]al kyl, 15 (Q)- nono-, di- or
tri-substituted phenyl or naphthyl wherein the

substituents are sel ect ed fro roup consisting of

(1) hydrogen, (a) C(R )(R( 23 hal o, (3)

d err]al koxy, 20 (b) CO, (4) dderr]alkylthio, (5)
CN, é r] fluoroal kyl (7) derr]
al kyl , © gqa‘ﬁﬁs 25 (9) -COerr]H,

(10) -CcOerr]-Cerr]akdyl, S (11) -C(Rerr])(Rerr])-0H,

(12) -C(Rerr]s (ARbig SoleSeaifsinias Erdup évitbisting of

10

15

20

25

30

(a) SO2CH3,
(b) SO2NRI6R17,
(c) SO2NHC(O)CF3,
(d S(OXNH)NH2,
() S(O)YNH)NHC(O)CF3,
(® P(O)CH3)NH2, and
(@ P(O)CH3),
R2 is selected from the group consisting of
(@) Ci1-10alkyl,
(b) mono-, di- or tri-substituted phenyl or naphthyl wherein the
substituents are selected from the group consisting of
(1) hydrogen,
(2) halo,
(3 Ci-10akkoxy,
(4) Ci-10alkylthio,
(3) CN,
(6) Ci1-6fluoroalkyl
(7) Ci-10alkyl,
(8) N3,
© -CO2H,
(10) -CO2-Ci-10alkyl,
(11) -C(RI)RS)-OH,
(12) -C(R3)(R6)-O-Cj-4alkyl, and
(13) -Ci-6alkyl-CO2-R3,
(14) benzyloxy,
(15) -O-(Ci-6alkyl)-CO2R5, and
(16) -O-(Ci-6alkyl)-NRSRS,
(c) mono-, di- or tri-substituted heteroaryl wherein the
heteroaryl is a monocyclic aromatic ring of 5 atoms, said



(13) -Jerr]alkyl-COerr]-Rerr], 30
-0-(Jerr]Jalkyl)COerr]R err],

(15)

and

(14) benzyl oxy,
(18)

-0-(Cerr]alkyl)-NR[err]Rerr], (c) nono- , di- or
tri-substituted heteroaryl wherein the heteroaryl is a
nmonocyclic ar | .C.,f1ing of 5 atons, said WO 97/ 146Bdt/ca96/00682

PCT] CAG6! 00682 Phridbor ~5-

ring having one hetero atomwhich is S, O or N, and

optionally 1, 2, or 3 additional N atons; or t he
heteroaryl is a nonocyclic ring of 6 atons, said ring

havi ng one hetero atomwhich is N, and optionally 1, 2, or 3 5

additional N atonms, wherein the substituent®-are sel ected

fromthe group consisting of (1) hydrogen,

(2) halo, ring having ¢1% hetefeatohaiiich isl®, O, or N, and

Egg 8[\1‘” r]al koxy, optionally 1,2, o&%adéiﬁbnal%%%&\g{ &l thio, (8) N3
15 ’ ( 9) the hetegoarylis @penegyclioing of 6 atoms, said ring ’

(10) -C(Rerr]) (R err])-O hbvingloneksterotdm which is N, and optionally 1, 2, 0t B)
C err] fl uoroalgyl ;

contain a carbonyl

erocyc

m thegroyp consisting of 1 or 2

substituents are selected from

(1)

hydr ogen,
10

15

20

25

30

25

@

@
&)
©
(7)
®
®
(10)
(an

ou]
I-IE)Q}kthal 0,

C1-10alkoxy,

C1-10alkylthio,

CN,

CF3,

N3,

-C(R3)R6)-OH, |
-C(R3)(R6)-0-Cj-10alkyl, and
C1-6fluoroalkyl;

. n . | - ﬁ!!B i
benzohet erocyCl e i n which enoﬁgl)N:ﬂofH%, thepé'mﬁ?leg ?ﬁér*lghfégseelle(g?d& or
7-menbered ring which may

chosen independently from O, S,(19r Mydrogen,

group or a s for]%llogroup;
e

het er oat ons

and whi ch may

wherein the
consi sting of

a mono- or di- substituted benzoheterocycle in which the
heterocycle is a S, 6, or 7-membered ring which may contain
1 or 2 heteroatoms chosen independently from O, S, or N
and which may contain a carbonyl group or a sulfonyl group;
wherein the substituents are selected from the group

consisting of

(1) hydrogen,
(2) halo,
(3) Ci-10akkyl,
4) Ci-10alkoxy,
(5) Ci-10alkylthio,
6) CN,

(N CF3,
(8) N3,
© -CRXRS)-0H,
(10) -C(ROR6)-0-C1-10alkyl, and

(11)

C1-6fluoroalkyl;



(3) Jerr]al kyl, (4) derr]al koxy,
(5 derr]al kylthio, - (6) CN, 30
(7) CFerr], (8 Nerr],

(9) C(R er Rerr]) (10)
-C(R[err])(R["L‘“‘ﬂ’)‘fﬂ C[err] al kyl, and - PCT/CAL6(g0682

C err]fluoroal kyl ; WO 97/ 14691 '

PCT/ CA96/ 00682 - 6-

(e) a heterocycloal kyl group of 5, 6 or 7 nenbers which

contains 1 or 2 heteroatons chosen fromO, S, or N and

optional Iy contains a carbonyl group or a sgl.fonyl group. (f) a
nono- or di- substltuted benzocarbocycle in which the 5

Contai s & carbonyl of &E@?@ﬁ?@é%%@ﬁ*f § &° Pienlbers which

sel ected fromthe gr oup Coqam Io4 heteroatoms chosen from O, S, orN pnd

hydr ogen, optionally éo'ﬁtambd carbdsyl imup or a sulfonyl group. (3)
?[5)6 i ]C[a!aqur/i al kyl thi o, &  amono-or di- bibstitdted b} é%ﬁﬁfcyclc in which the

(7) CFlerr], 315 carbocycle is a 5 6) or Rfmembered ring which optionally

(9) -C(Rerr]) ( Rl err]) - Ocontains a carbonyl group, wherein (Hd3ubstituents are

C[CfarRL]e;lrLgcl?[alerk;P oder rle%&%g mi”iﬁ%&”‘ﬂ’r"%ﬂs‘séﬂ‘@s?. tuted bi ((:Iyél) I C
heteroaryl of 8, 9, or 10 20 hydrogen, nenbers, containing 2 to 5

het er oat ons chosen (2) halgidependently from O Sor N and in
whi ch each riypg o Qﬁqri’t | east one heteroatom wherein
t he substituelpts are 3) @fqb

4) Ci-10alkoxy,
(5) Cj-10alkylthio,

(6) CN,
(M Cr3,
15 () N3,

@ -CRI)RO)-OH,
(10) -C(R3)[R)-0-C1-10alkyl, and
(11) Cjp-efluoroalkyl;
(g) a mono- or di-substituted bicyclic heteroaryl of 8, 9, or 10
20 members, containing 2 to 5 heteroatoms chosen
independently from O, S or N, and in which each ring
contains at least one heteroatom, wherein the substituents are
selected from the group cons1stmg of
(1) hydrogen,
25 (2) halo,
(3) Ci-10alkyl,
(4) Cj-10alkoxy,
(5)  Ci-10alkylthio,

(6) CN,
30 (1 CFs,
(8 N3,

9 -CRR6)-OH,
(10) -C(R3)R6)-0-Ci.10alkyl, and
(11) Cp-¢6fluoroalkyl;



selected fromthe group consisting of N (1)

hydrogen, 25 . (2>_hala o (3)
d err]al kyl, (4) C[err]al koxy

(5) C[err]alkylthio, : (6) CN, 30

(7)  CF[err] woorsen (8 -Nerr], PCT/CA96/00682
(9) -CRerr])(Rerr])-0H, (10)
-C(Rerr])(Rerr])-OCerr]al kyl, and (11)
C err]fluoroal kyl ; WO 97/ 14691 o

PCT/ CA96/ 00682 ' -7 -

Rl err] is hydrogen, (err] alkyl, CH[err]O%[err], CN, CH err]CN,

C err]fluoroal kyl, F, CON(R[err])[err]/-nono- or di-substituted
phenyl, nmono or di-substituted benzyl, nono- or di-substituted

heteroaryl, monoR8ris Hiy tct Vi Gelkyl, CHIQQ)R&'? LCRY OIBICN| C ) vdRictonlkivheF,
substituents ar eC%fIlIﬁ?’ )2 ﬂIon%1 %—s%&ﬂﬂ hwg'?S' oho 57 1-f1subst1tuted

(1) hydrogen,
(3) d err]al kyl benzyl, mono- or di-substituted heter()at)yl 1mjoandralitsubstituteal

E ?g _ g[F[e;; ]r i’ﬂ" Kyl hétefoarylmethyl, wherein the s?b§ntuﬁ1[1ts(£% selebted from the group

(9) -C(Rlerr]) (Eousisting o4y 15 (10)
-C(Rlerr])(Rerr])- OC[err]aIk(/l) ahytirogen, (11)
C err]fluoroal kyl ; R4 is (2) halo, (a) hydrogen
(3) Ci-alkyl,
(4) Cj-6alkoxy,
10 (5) Ci-6alkylthio,
6) CN,
(7) CFs,
(8 N3,
(9 -CR3)RS)-OH,
15 (10) -C(R3)(R6)-O-C1-4alkyl, and

(11) Ci-efluoroalkyl;
R4 is

(@) hydrogen

20 () Ci-10alkyl,
() Ci-1palkoxy,
(d Ci-10alkylthio,

(e) -OH,
) -OCOR7,
25 (® -SH,
(h) -SCOR7,
(i) -OCO2RS,
G -SCO2RS,
() OCONRT7),
30 ) SCONR7)2, and

(m) Cj-gfluoroalkyl;
or R3 andR#4 together with the carbon to which they are attached form a
saturated monocyclic carbon ring of 3, 4, §, 6 or 7 atoms;
RS and R6 are each independently selected from the group consisting of



20 (b) derr]alkyl, | (c) C[err]al koxy,

(d) dderr]al kylthio, (e) =OSH— ()
-OCOR[err], 25 (g) -SH, (h) -SCORerr],
(i) -OCOo[err]Rerr], (j) -SCOerr]Rerr],

(k) OCON( R eWOj97Q1¢89t ], 30 (1) SCON(R7)2, and ']CT'CAW"”‘B?

(m derr]fluoroal kyl; or Rlerr] and Rl err] together with the carbon
to which they are attached forma saturated nonocyclic carbon ring of
3, 4, 5 6 or 7 atons; Rlerr] and Rl err] are each independently
selected fromthe group consisting of WO 97/ 14691

PCT/ CA96/ 00682 -8- -8 -

(a) hydrogen, and (b) derr]alkyl, or Rerr] and-
Rlerr] together with t &10 t o _whi h they are attached

forma saturated rmnodg % , 4, 5, 6 or 7 atons; 5 each Rerr]
I s i ndependently sele ed Gl ,group consi sting of (a)
hydr ogen, drRS aﬁaqtﬁi mér with the atom to which the ey hn@éhed

halo. Glerr]alkyl, Cepr]alf® QH‘A‘PRQFM}%““&@%? 56 or 7 atorhs?
CF[err], and cachR is {nilependently selectnd droynithe gronpeconsisting ofvherein t he

substituents (@) hydrogeh be halo, Cerr]alkyl, Cerr]al koxy,
Cerr]al kylthio, CN, o CF[err], or t wo
Rl err] groups taken tﬁ%t h«gl mlt he nitrogen to which they are 15
attached form a saturdicdd rpheoyl ot monoswlstisated phenyl wherein te substituents
optionally containing an agfay behalo, €1-galkyl B} &alkoxy, C1-6alkylthio, CN, or
10 CF3, and
(d) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C1-6alkyl, C1-galkoxy, C]-galkylthio, CN, or
CF3, or
two R7 groups taken together with the nitrogen to which they are
15 attached form a saturated monocyclic ring of 5, 6 or 7 atoms,
optionally containing an additional O, S or NRS;
each R8 is independently selected from the group consisting of
(@ Ci-6akkyl,
(b) phenyl or monosubstituted phenyl wherein the substituents
20 may be halo, C1-6alkyl, Ci-6alkoxy, C1-6alkylthio, CN, or
' CF3, and
(c) benzyl or monosubstituted benzyl wherein the substituents
may be halo, Cj-galkyl, C]-galkoxy, C-galkylthio, CN, or
CF3;
25 R9 and R10 are independently selected from the group consisting of:
(a) hydrogen, and
(b) Ci-7akkyl, or
R and R10 together with the carbon atom to which they are
attached form a carbonyl or thiocarbonyl group;
30 R1l and R12 are independently
(a) hydrogen,
(b) mono- or di-substituted phenyl or mono- or di-substituted
benzyl or mono- or di-substituted heteroaryl or mono- or di-

nmonosubstituted phenyl WhEI‘fEI n ta@c;



each R err] is independently selected fromthe group consisting of

(a) derr]alkyl, (b) _phenyl or mopnosubstit uted—pheryt—wnherein
tfre—substiTuent s 20 may be halo, Cferr]alkyl, C[err]alkoxy,
Cerr]al kylthio, CN, or CF[err], .and (c)

benzyl or %?Hp&{l tuted benzyl wherein the substltuentspc-r,CA%,omm
may be hal o, al kyl, Cerr]al koxy, ([err]al kylthio, CN, or

CF[err]; 25 Rerr] and R[err] are independently selected fromthe group

consi sting of: (a) hydrogen, and (b) (err]alkyl,
or R[err] and Rlerr] together with the carbon atomto which
they are attached form a carbonyl or thiocarbonyl group;
30 Rlerr] and R err] are independently -9- (a) hydrogen,

(b) nono- or di-substituted phenyl or nono- or di-substituted
benzyl or nono- or di-subgjlistitited hefirea8nethyd wheredn tHY subistituents are VWO

97/ 14691 PCT/ CA96/ 00682
-9 - sfﬁlg‘ftPg(ﬁoéﬂ ﬂﬁ%%‘f@aﬁﬂswf wherein the
substituents are (1) hydregamsd from the group consisting of
(1) hydr ogen, (3) C[(2) fluoro( ehlord, lbréin®. andd iodb0. br Om(z)nd i odo,
r

C[err]al koxy5 65 E)('I:ﬁ%%q';sy’C[err]al kyl t hi o,
(6) CN, @) (G1-6alkoxys |, 10 (8)
N ; 5 - amymm OH,
(Eggr!c(R[err])(R[err])-OC[erE'G]:algl,6 r])(R[err]) (11)
C err]fluoroal kyl, or C[err]alkyl CHerr]OR[err], CN,
CH err]CN, Clerr]fluoroal kyl, (7 3,

10 @) N3,

© -CRI3R14)-0H,
(10) -C(R13)(R14)-0-Cj-4alkyl, and
(11) Cjp-efluoroalkyl, or
() Ci-7alkyl, CH20R7, CN, CH2CN, C1-6fluoroalkyl,
15 CON(R7)2, F, or OR7; or
R11 and R12 together with the carbon to which they are attached
form a saturated monocyclic carbon ring of 3,4, 5,6 or 7

atoms;
R13 and R14 are independently selected from the group consisting of:
20 (@ hydrogen,
(b) Ci-7alkyl, or

R13 and R14 together with the carbon to which they are attached
form a carbonyl, -C(=S)-, or a saturated monocyclic carbon
ring of 3, 4, 5, 6, or 7 atoms.

25 RI5 s selected from the group consisting of:

(a) hydrogen,

(®) C1-10alkyl,

(c) mono-, di- or tri-substituted phenyl or naphthyl wherein the
substituents are selected from the group consisting of

30 (1) hydrogen,
(2) halo,
(3) Ci-10alkoxy,
@) Ci-10alkylthio,
(5) CN,



15 CON(R[err])[err], F, or ORlerr]; or R err]
and Rl err] together wth-+he carbon to which they—are attached ™
forma saturated nonocyclic carbon ring of 3, 4, 5, 6 or 7

at ons; Rlerr] and Rl err] are independently selected fromthe group
consi sting of Wogn4s9  (a) hydrogen, _ (b)  C ePETaAIPP6S82 o
Rlerr] and R err] together with the carbon to which they are attached
forma carbonyl, -C(=S)-, or a saturated nonocyclic carbon

ring of 3, 4, 5, 6, or 7 atons. 25 R[err] is selected fromthe group
consi sting of: (a) hydrogen, (b) derr]al kyl,
(c) nrmono-, di- or tri-substituted phenyl ofgnaphthyl wherein the
substituents are selected fromthe group consisting of 30

1) hyd , ' hal 3
E:[)err] A LSE?” (©) C(lgg)ﬂ“ef&‘g}% Iyl thio, (%) (5)
CN, WO 97/ 14691 (7 Ci-10 alkyl,
PCT/ CA96/ 00682 (8) N3, - 10-
Egg (N:%g”}fluoroal kyl ©) ZH'Cqu?iH C[Serr]al kyl , (10)
O err]-derrfal kyl, (10) -CO2-C1-1qalkyl,- C(Rlerr]) (Rlerr])- OH
(12) -A(Rerr])(Rerr])-O @¢yr LeykSIROBIOH, (13)

(15 -0 (CLerrTarkyl)- 00 elARk FRIEH-O-C1-aahiyf) anf "= () 10
-O-(derr]al kyl)-NR err] R €dB), -C1-6alkyl-CO2-R;
(14) benzyloxy,
10 (15) -O~(C1-6alkyl)-CO2R5, and
(16) -O-(C1-6alkyl)-NR3RS,

(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

15 optionally 1, 2, or 3 additional 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, or 3
additional N atoms, wherein the substituents are selected
from the group consisting of
20 (1) hydrogen,
(2) halo,
(3) Ci-10akkyl,
(4) Ci-10alkoxy,
(5) Ci-10alkylthio,

25 (6) CN,
(7) CF3,
(8) N3,

9 -CRS)RY-OH,
(10) -CRS)RY)-0-Ci-10alkyl, and
30 (11) Cji-efluoroalkyl; ,
(e) amono- or di- substituted benzoheterocycle in which the
heteracycle is a 5, 6, or 7-membered ring which may contain
1 or 2 heteroatoms chosen independently from O, S, or N
and which may contain a carbonyl group or a sulfonyl group;



(d) nono- , di- or tri-substituted heteroaryl wherein the
heteroaryl is a nonocyclic aromatic rjing of 5 atows. said
ring having one hetero atomwhich is S, O or N, and 15
optionally 1, 2, or 3 additional N atons; or ' t he
het er oar yl |ﬁv03§7mpcycl ic ring of 6 atons, said ring PCT/CA96/00652
havi ng one hetero atomwhich is N, and optionally 1, 2, or 3
additional N atons, wherein the substituents are sel ected

fromthe group consisting of 20 (1) hydrogen,
(2) bhalo, (3) Jerr]al kyl,
Egg 8[\lerr]al koxy, - CF['M(]S) Cerr]al kylthio, 25
, r
(8) Nerr], (9) -CARerr])(Rerr])-0H,
&10) : fCI( Rl er r} %(( :Q[ err])- Owﬂiaentxlﬂﬁ&ilsybsumaﬂtsm szlected fgox;a tfxetgrcéup (11)
err uor oal ky a nono- or di- substitute
benzohet erocycl e in whi Chcogsm g fh het erocycle is a 5, 6, or
7-menbered ring which may cont &by hydrogen, | 1 or 2 heteroatons
chosen independently fromO0, S{2)or halo, and whi ch may
contain a cardonyl group or a f I ; WO 97/ 14691
PCT/ CA96/ OCB852) %iﬂ "CL relpn t he substituents are sel ected
fromthe group ( )conglls]t (1)
hydr ogen, 3 (€1- lOdhdtth (3)
d err]al kyl, . (6) CT\(,4) d err]al koxy,
(5 dJerr]al kylthio, () CF3 (6) CN,
10 (8 N3,

©) -CR3)RS)-OH,
(10) -C(RS)(RS)-0O-C1-10alkyl, and
(11) Cj-efluoroalkyl;
(f)  aheterocycloalkyl group of 5, 6 or 7 members which
15 contains 1 or 2 heteroatoms chosen from O, S, or N and
optionally contains a carbonyl group or a sulfonyl group.
(g) amono- or di- substituted benzocarbocycle in which the
carbocycle is a 5, 6, or 7-membered ring which optionally
contains a carbonyl group, wherein the substituents are

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

3) Ci-10alkyl,
(4) Ci-10alkoxy,

25 (5) Ci-10akkylthio,
6 CN,
(N CFs,
(8) N3,
9 -C(RO)R6)-OH,
30 (10) -CR3)(R6)-0-C1-4alkyl, and

(11) Cj-6fluoroalkyl;
R16 and R17 are independently selected from the group consisting of
(a) hydrogen
() Ci-10alkyl,



(7) Cr[err], 10 (8 Nerr],

(9) -CRerr])(Rerr])-0H, - (10) )
-C(Rerr])(Rerr])-OCerr]al kyl, and (11)

C err]fluoroal kyl ; (f) a heterocycl oal kyl group of 5, 6 or 7
mermber s whi clwa5871469 contains 1 or 2 het er oat ons PEREA26{096820m O
S, or N and optionally contains a carbonyl group or a
sul fonyl group. (g) a nono- or di- substituted benzocarbocycl e
in which the carbocycle is a 5, 6, or 7-nenbered ring
whi ch optionally contains a carbonyl group, wherein the
substituents are 20 sel ected frpq%Lhe group consisting of

(1) hydrogen, (2) al o,

Egg 33?}3: ll?}i:ihi o, (&)  Ci-10alkanoic acid, (4) (%erg\f" koxy, 25

(7) CFlerr], (@ Ci-10alkyl amifeg) Nerr],
(9 -CO(Rlerr])(Rierr] ) ror_t;% 1 or mo a;)subsututed phenyl whE¥ein the s bstituents

O
PRSI alkyl, G, AR C QRO Ghr e

group consi stisg of 10a1ka(1a§c adiggCogrgalkylamine, CN, O02H or €F3, andy| ,
Y\Dlg_w 14691 C[ er ! rmonosubsn ted benzyl wherega% “%e lent QSFSZ
ani ne, ( e) phéff 2‘8 ainmﬂ,lg@ k-d0akoxy Gy Ithi
substituents Oalkaamc mdoclqaaikylanum, CHN, €G0OH MF}S, or
g[[gm 2: ty: ;h! 0 C[Cﬁ'rr g;r,r ‘j}? ki6BER 16 wifitK they are attached
yrange: ’ a satura onocy ic ring of 5, 6 or 7 atoms,
opuonally containing an additional O, S or NR5.

Within this embodiment there is a genus of compounds

wherein
15 R’and R10 together with carbon atom to which they are attached form a
carbonyl.
Within this genus there is a class of compounds wherein
XisO;
20 YisO;

R1 is selected from the group consisting of
(a) SO2CH3, '_
®) S(0)2NRI6R17, and
(© S(O)NH)NH2;
25 R2is selected from the group consisting of
mono-, di- or tri-substituted phenyl or naphthyl wherein the
substituents are selected from the group consisting of
(1)  hydrogen,

- (2) halo,
30 (3) Ci-galkoxy,
(4) Ci-4alkylthio,
(5) CN,

(6) Cj-3 fluoroalkyl
(7) Ci-4alkyl,



(f) Dbenzyl or nonosubstituted benzyl wherein the substituents

are halo, Cerr]alkyl, Clerr]jalkoxy, Cerrlalkyltsio, Cerc]

[Err]al Kanoi ¢ aci d, C[err]al kyl ani ne, CN, COOH or CF[err], or

Rlerr] and R err] together with the nitrogen to which they are attached 10

forma saturgiggiag@pocyclic ring of 5, 6 or 7 atons, PCT/CA96/00682
optionally containing an additional O S or NR[err].

Wthin this enbodi ment there is a genus of conpounds wherein 15 R err]
and Rlerr] together with carbon atomto which they are attached forma

car bonyl . Wthin this genus there is a class of
conpounds wherein Xis G 20 Yis Q Rlerr] is selected from
t he group consisting of (a) S€ ar'r]CH[err] (b)
S(O[err]NRlerr]Rerr], and (c) S(O)(NH)NH[err]; 25 Rerr] is
selected fromthe group cd8yi stCOpHf nmono-, di- or

tri-substituted phenyl or pht it he
substituents are sel ect ed ?ﬁ@ﬁ%hsu sting of
(1) hydrogen, (3)
Qerr]alkoxy, R3is hydrogen. Cl-6 aliyl, CHIOR? €N, GHICN, C1-4fluoroalkyl F,

(5) CN, 5 CON%zgﬂ@%é) diSubbtitutétPpRENY1Y Inono or di-substituted (7)

err] al kyl, ¢ . . .
S[CT/ C}A\g 6/ 0%682 benzyl, mono- or di-substituted heteroaryl, mono or di-substituted

(8) -CJerr]H  heteroarylmethyl, whereih theGubsticuentd srerskRicted from the group

consisting of
(1)  hydrogen,
10 (2) halo,
(3) Ci-galkyl,
(4) Ci-4alkoxy,
(5) Ci-4alkylthio,
(6) CN,
15 (7) CFs,
(8) -C(RS)(R6)-OH, and
R4 is

(a) - hydrogen

20 (®) Ci-6alkyl,
(¢) Ci-ealkoxy,
(d) Ci-ealkylthio,

(e -OH,
() -OCOR7,
25 (g -SCOR7,
(h) -OCO2RS8, and
(@ -SCO2RS,

or R3 andR4 together with the carbon to which they are attached form a
saturated monocyclic carbon ring of 3, 4, 5, 6 or 7 atoms;
30 RS and RS are each independently selected from the group consisting of
. (a) hydrogen, and
(®) Ci-galkyl,
or RS and RO together with the atom to which they are attached
form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;



(10) -C(R5) (R6)-0H, Rlerr] is hydrogen, CJerr] alkyl, CHerr]ORerr],
CN, CHerr]CN, (err]fltueroal kyl, F, 5 CON(R[err])[err], nmono- or

di - substituted phenyl, nono or di-substituted ...benzyl, nono- or

di -substituted heteroaryl, nono or di-substituted het er oar yl et hyl ,
wherein the swes/4nts are sel ected fromthe group c BRTICADG/06820
(1) hydrogen, 10 (2) halo,

(3) Jerr]alkyl, (4) (err]al koxy,

(5) derr]al kylthio, (6) CN, 15

(7) CFerr], (8 -C(Rerr])(Rerr])-0H, and
Rlerr] is ' (a) hydrogen_ﬁz- (b)

d err]al kyl, (c) dJderr]al koxy (d)

err]al kyl t hi o, . e - OH, L. f
E:[ OCCR][ er r{, o5 eachR7is mdeper\qutly(ss@q@rp]q the group consisting of ( %h)
-OCJerr]Rerr], and (a) hydrogen, (1) -SCgerr]Rerr], - or
Rlerr] and R err] togegpfr % carbon to which they are attached form
a sat ur at ed nonoc |c

ring of .3, 4, 5 6 or 7 ato
Rlerr] and Rlerr] are &kh é}té@ﬂt&%ﬂ@@%@dpbewlmﬂmgwc@sw@msﬁing
of §(a) hydr ogemayabaihalo C1-4alkyl, Qthxalkbry Caldalkylthio, CN, or
or Rerr] and R err] togethep Whﬁ& the atomto which they are attached

forma saturated m)nocycllc rlhq 4.5, 6 _or 7 _atons;
97/ 14691 or monosu'bstltuted benmyit adioroincthe substztuents
-14- may be halo, C1-4alkyl, C1-4alkoxy, C]-4alkylthio, CN, or
CF3
10 each R8 is independently selected from the group consisting of
(a) Cp-qalkyl,

(b) phenyl or monosubstituted phenyl wherein the substituents
may be halo, C1-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or

CF3, and
15 (c) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C1-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or
CF3;
RY and R10 together with the carbon to whlch they are connected form a

carbonyl;

20 RI16 and R17 are independently selected from the group consisting of

| (a) hydrogen
(®) Ci-6alkyl,
(¢) Ci-galkanoic acid,
(d) Ci-galkyl amine,

25 (e) pheny! or monosubstituted phenyl wherein the substituents
are halo, C]-6alkyl, C1-6alkoxy, C1-galkylthio, Ci-
6alkanoic acid, C1-¢alkylamine, CN, CO2H or CF3, and

(f)  benzyl or monosubstituted benzyl wherein the substituents
are halo, C]-galkyl, C1-galkoxy, C1-6alkylthio, C1-

30 6alkanoic acid, C1-galkylamine, CN, CO2H or CF3.

Within this class there is a sub-class of compounds wherein
XisO;
YisO;



each R err] is independently selected fromthe group consisting of

) (b) Jerr]lalkyl s (c)—_phenyl or
nmonosubsti tuted phenyl wherein the substituents 5 may be hal o,
Clerr]al kyl, Cerr]al koxy, Cferr]al kylthio, CN, or:*
CF[err], and WO 9714691 (d) benzyl or nonosubstituted benzyl wherein the
substituents may be hal o, (ferr]alkyl, C["
Cerr]al kylthio, CN, or CF[err] 10 each Rerr] is
i ndependent |y sel ected fromthe group consisting of (a)
d err]al kyl, (b) phenyl or nonosubstituted phenyl wherein the
substituents may be halo, (Jerr]al kyl, {err]al koxy,
Cerr]al kylthio, CN, or k8- and 15 (c) benzyl or
nonosubsti t ut ed beszI wherein the substituents may be
hal o, C[err]al kylR" &% seledtetl froms thébrsup @rsidtidd g OV of
CF3; Rlerr] and(g ergb §t wth 't carbon to which they are
connected form a aréﬁﬁifq err] and R err] are independently
selected fromthe zg[o&lﬁ)cco IHﬁ !) ’ (a) hydrogen
(b) Clerr]al kyl R?is selected fron the giebpldondlskaBiec ac! d. (d)
C err]al kyl agine, 25 moﬁS) orﬁ-en¥»| Ol osuybstituted phenyl wherein
t he substituents S §n§‘|‘§?‘gB en ornaphtliyl whierein|the koxy,

Clerr]alkyl thio, Clerr] Substituents are selected fronj tekgroBpeonsi
Clerr]al kylanine, CN, CJ efl)] Hhydrégdrerr] . and p%ﬁﬂfﬁ?g 0lgenzyl or
nonosubsti tuted benzyl wh I n e substituents are
hal o, Cerr]al kyl, Cerr] oxh&"nb[err] al kylthio, Cerr] 30

[err]al kanoii acid, ([err]\dfky ine, CN, CJerr]H or CF[err].

Wthin this ass there i O s@Fxhags of conmpounds wherein ‘Xis O

Yis O V\097/11t§91 C1-4 alk
- B YI’
PCT/ CA96/ 00682 p3 s hydrogen or Cj.3 alkyl;
R4 is hydrogen or C}.3 alkyl;
R and R10 together with the carbon to whi

: ch th
15 carbonyl. R16 and R17 equal to hydrogen i ey are connected form a

s preferred.

Xis O Within this sub-class there is a goup of compounds wherein
YisO;
20 Rl is selected from the group consisting of
(@ SO2CH3, and
(b) SO2NRI6RI17,
R2 is selected from the group consisting of

mono- or di- substituted phenyl or naphthy] whefein the

25 Subst; . .
(;l)bsttt]l:;:lt; ;:; ’selected from the group consisting of
(2) halo,
(5) CN,
6) CF3,and
30 (7) Cj1-4 alkyl,
R3 is methy] or ethyl;
R4 is methy] or ethyl; and

R? and R10 together with the carbon to

carbomt. which they are connected form a



- 15- Rlerr] is sel ected fromthe group consisting of

(a) Sderr]CHerr], and — (b) SCIerr]NR[err]R[err]

Rlerr] is selected fromthe group consisting of _ nono-
or di- substituted phenyl or naphthyl wherein the

substituents \!Pé‘”éﬁbct ed fromthe group consisting of PCT/CA6/08662

(1) hydrogen, (2) hal o, (5) CN,
10. (6) Cr[err], and (7) derr] alkyl,
Rlerr] is hydrogen or CJerr] alkyl; Rlerr] is hydrogen or Cerr]

al kyl ; Rlerr] and Rlerr] together wth the carbon to which they are
connected forma 15 carbonyl. Rlerr] and_iggerr] equal to hydrogen is
preferred. Wthin this sub-class there is a goup of -
conpounds wherein Xis O Yis O 20 Rerr] is selected
fromthe group consisting of (a) Sgerr]CHerr], and

(b) SOlerr]NRlerr]Rerr]: Within theqaboyeiembadiment there isqnothergenys of

consi sting of compounds wherein mono- or di - substituted phenyl or

napht hyl wherein {he 2 ti.t are selected fromthe
group consi sting gfm seI%ctedfmm the gro& % 3‘sgﬁgéfogen,

(2) halo, 5 CH2and (N, (6) CFlerr], and
30 (7) d @] al kyl, Rlerr] is methyl or ethyl;

Rlerr] is rrethyl err] together with the
carbon to which t L@oﬁﬂ%%ﬁg{’ﬁoﬁ‘lﬂsg"go ar bonyl . WO 97/ 14691

PCT/ CA96/ 00682
O.
10 Rlis selected from the group consisting of
(@ SO2CH3,
(b) SO2NRI6R17, and
() S(OXNH)NH2;
R2 is selected from the group consisting of
15 (@) 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 additional N atoms; or
the heteroaryl is a monocyclic ring of 6 atoms, said ring
20 having one hetero atom which is N, and optionally 1, 2, or 3
additional N atoms, wherein the substituents are selected
from the group consisting of
(1)  hydrogen,
(2) halo,
25 (3) Ci-6alkyl,
4) Cjp-galkoxy,
(5) Ci-ealkylthio,

6) CN,
(D CF3,
30 (8) -C(R3)RS)-OH, and

(b) amono- or di- substituted benzoheterocycle in which the
heterocycle is a 5, 6, or 7-membered ring which may contain
1 or 2 heteroatoms chosen independently from O, S, or N
and which may contain a carbonyl group or a sulfony! group;



- 16- Wthin the above ermbodinent there is another genus

of conpounds wherein - . X is selected fromithe gr oup—conssti-rg—of
5 (a) CHerr], and (b) O “"Yis selected fromth
group consi sting of (a) CHerr], and - (b) O 10
Rlerr] is selwebplefrr om t he group consisting of ' PCRICA96/00682
SOerr]CHerr], (b) SOerr]NRerr]Rerr], and (c)
S(O(NH)NH err]; Rlerr] is selected fromthe group consisting of 15
(a) nono- , di- or tri-substituted heteroaryl wherein the

heteroaryl is a nonocyclic aromatic ring of 5 atons, said
ring having one hetero atomwhich is S Qoﬁr N, and
optionally 1, 2, or 3 additional N atons; Tor’~

heteroaryl is a nonocyclic ring of 6 atoms, said ring 20
havi ng one hetero atom whi wherein the substisgants aee sejected fronp thesgroup
addi tional N atons, whereigofsitingiostituents are sel ected
fromthe group consisting of (1) hydrogen,

t he

(2) halo, 25 () bydp9sem 4 kyl |
(4) derr]al koxy, (2) halo, (5) Cerr]alkylthio,
(6) ©N, 5 (3§ 7) CFkakyl, 30 (8)

-C(Rerr])(Rerr])-0OH, and nono- or di- substituted
benzohet erocycl e i n which the “) C1-6Sﬁ’()ox ? heterocycle is a 5, 6, or

7-nmenmbered ring which may contd®) Ci-10alkylthio, | or 2 heteroatons
chosen independently from O S, (eyr N, _ and whi ch may
contain a carbonyl group or a s(uy form,l;s group;

10 (8) -C(R)(RS)-OH, and

(c) aheterocycloalkyl group of 5, 6 or 7 members which
contains 1 or 2 heteroatoms chosen from O, S, or N and
optionally contains a carbonyl group or a sulfonyl group.

(d) amono- or di- substituted benzocarbocycle in which the

15 carbocycle is a §, 6, or 7-membered ring which optionally
contains a carbonyl group, wherein the substituents are
selected from the group cbnsisting of

(1)  hydrogen,
(2) halo,

20 3) Cr-galkyl,
(4) Ci1-ealkoxy,
(5) Ci-galkylthio,

(6) CN, |
(n CFs,
25 8 -CRS)R6)-OH, and

(e) a mono- or di-substituted bicyclic heteroaryl of 8, 9, or 10
members, containing 2, 3, 4 or 5 heteroatoms chosen
independently from O, S or N, and in which each ring
contains at least one heteroatom, wherein the substituents are

30 selected from the group consisting of
(1) hydrogen,
(2) halo,

(3) Ci-ealkyl,
4 Ci-ealkoxy,



WO 97/ 14691 PCT/ CA96/ 00682

- 17 - —-wherei n the substituents—are selected fromthe
group consi sting of (1) hydrogen,
(2) halo, 5 (3) derr]al kyl,

(4) derr]al R¥RY7714691 (5) ( err]al kyl PRFGA96/00682

(6) CN, (7) Cr[err], 10 (8)
-C(Rerr])(Rerr])-0H, and (c) a heterocycloal kyl group of 5, 6

or 7 menbers which contains 1 or 2 heteroatons chosen from
O S, or Nand optionally contains a carbonyl group or a

sul fonyl group. (d) a nmono- or dig._substituted benzocarbocycle
in which the 15 carbocycle is a 5, 6, or 7-nenbered ring

whi ch optionally co rbonyl group, wherein the

substituents are (5) &i@ﬁ%ﬁ’l t he group consi sting of

(1) hydrogen, (6) CN¢2) hal o,

(3) Jerr]alkyl, D CF3, (4) C[err] al koxy,

(5 dJerr]al kylthio,

(7) CF[err], 25 @ -G %%L%E&ﬁ\[z rr])-OH and
(e) a nono- or i -R3nshydagen, Gll(-:@@lkly& GBeOR oC1e3fluaroalkyl, F,
members, contai ni r‘GofN(Kg)24nﬂfno5 ob gi-3ubstitatsi pHEYEmono or di-substituted

pdependently fr¢ r%wyﬁewwa%ﬁ«-swﬁ@%@ﬁeﬁ%ﬁéogwismﬁpaam-sam@@d

sel ected from t he betergarylmethyl, iwherein the substituents are selected from(thg group

hydr ogen, consisting of (2) bhalo, (3)
d err]al kyl, 10 & 1) 1(1 Amglerr]al koxy,
(2) halo,

(3) Ci-4akkyl,
(4) Cj-galkoxy,
(5) Ci-galkylthio,

15 - (6) CN,
(7 CF3,
8) -CR5R-OH, and
R4 is
20 (a) hydrogen
(b) Ci-4alkyl,
(c) Cji-4alkoxy,
(d) Ci-qalkylthio,
() -OH,
25 () -OCOR7,
(g -SCOR7,

(h) -OCO2RS, and
(i) -SCO2RS,
or R3 andR4 together with the carbon to which they are attached form a
30 saturated monocyclic carbon ring of 3, 4, 5, 6 or 7 atoms;
R5 and R6 are each independently selected from the group consisting of
(a) hydrogen, and
(b) Ci-4alkyl,



WO 97/ 14691 PCT/ CA96/ 00682

- 18- (5)

(6) CN, (7) CFl[err], =

(8 -C(Rerr])(Rerr])-0H, and 5 Rlerr] is hydrogen, Cerr] alkyl,

CH err] OR erylporfddey CH err] CN, Cferr] fluoroal kyl, F, pCOdAsBu683 ) [err ],
nono- or di-substituted phenyl, nono or di-substituted benzyl, nono-
or di-substituted heteroaryl, nono or di-substituted het er oar yl et hyl ,

wherein the substituents are selected fromthe group consi sting of 10
(1) hydrogen, (2) halo,

(3) dderr]al kyl, 64) d err]al koxy,

(5) C[err]alkylthio, 15 -19-"(6) N

(7) CFerr], (8 -C(Rerr])(Rerr])-0oH, and
(R[)e”]q i's | ZPk or RS @af ROyshedgswith the atom to *lwhiclzh t#ey(d?é attaglesd | al kyl ,
c err]al koxy, . .

(6) -OH 25 T fon(\ﬁ satu g}xifgl?é fihglofs! 4! 5,06 or7 atoms;

-SCOR[err], each R/ is independenf]y selegted fromthe grqup ¢onsisting of

(i) -SCJerr]Rerr],(a) hydeogd®y andR4 together with the carbon to which
t hey- are attaghed forg;a _%gmylat ed nonocyclic carbon ring of 3, 4, 5, 6
or 7 atons; R5 (rid are “each i ndependent!|y_sel ected fromthe group
c

consi sting of pheayl aymongsubstitnied phenyl wherein the, substisuents| ky| |
may be halo, C}-4alkyl, C]-4alkoxy, C1-4alkylthio, CN, or

CF3, and
(d) benzyl or monosubstituted benzyl wherein the substituents
10 may be halo, C]-4alkyl, C]-4alkoxy, C1-4alkylthio, CN, or
CF3
each R8 is independently selected from the group consisting of
(@ Ci-galkyl,
(b) phenyl or monosubstituted phenyl wherein the substituents
15 may be halo, C1.-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or
CF3, and
(c) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C1.4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or
_ CF3;
20 R and R10 together with the carbon to which they are connected form a
carbonyl;
R16 and R17 are independently selected from the group consisting of
(a) hydrogen
(b) Ci-6alkyl,
25 (c) Cji-salkanoic acid,

(d) Ci-6alkyl amine,

(e) phenyl or monosubstituted phenyl wherein the substituents
are halo, C1-6alkyl, C]-6alkoxy, C1-galkylthio, C1-
6alkanoic acid, C1-galkylamine, CN, CO2H or CF3, and

30 (f) benzyl or monosubstituted benzyl wherein the substituents
' are halo, C1-6alkyl, C]-galkoxy, Cj-galkylthio, C1-
6alkanoic acid, C]-6alkylamine, CN, CO2H or CF3.

Within this genus there is a class of compounds wherein



WD 97/ 14691
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or R5 and R6 toget her vvlth the atomto which they are attached

forma saturated nonocyclic ring of 3, 4, 5, 6 or 7 atons; each R7 is
i ndependent | y W@9H@#68d from the group consi sti ng of PCT/CAG00682

hydr ogen, 5 (b) dderr]alkyl, (c) phenyl or
nonosubstituted phenyl wherein the substituents may be
hal o, Cerr]alkyl, Cerr]al koxy, C(Jerr]al kylthio, CN, or

CF[err], and (d) benzyl or rmnosubstltut ed benzyl wherein the
substituents 10 may be hal o, 19gal kyl, Cferr]al koxy,

Cerr]al kylthio, CN, or err] each Rerr] is '
i ndependently sel ected fromthe, g |st|n . .(a)
Clerr]alkyl, ﬁlsamqng or, ew?»sgw slezonsyl %{%ﬂhﬁmﬁw%erei n the
substituents 15 selectetbfrohretheagroup Consistinglofl , Cl err] aI koxy,

Cerr]al kylthio, CN, or CF[err], and (c)
benzyl or nonosubstituted b szlfl_’vﬁewléi n the substituents

may be halo, (err]alkyl, C@}r]é’fa%mbﬁlo, Clerr]alkylthio, CN, or

CFlerr]; 20 Merr] and R €8y] imigakzblyl, with the carbon to which they are

connected form a car bg&ryl lsoox 0 err] and R[err] are independently
selected fromthe group consLsti n% (a) hydrogen

(b) derr]alkyl, 25 t@f‘éﬁ’lb’}val kanoi ¢ aci d, (d)

C err]al kyl am ne, (6) (ej;adlahallyyl or nonosubstituted phenyl
wherein the substituents el azalyl, are halo, (err]alkyl,

([ err] al koxy, err]al kyIth| CPerrﬂ [err]al kanoi c
acid, Cerr]al¥yl anm ne, ( epmobfl CF[err], and 30 (f) benzyl
or nonosubstituted benzyl \M(Q) ei pytidgl,substi tuents are

hal o, Cerr]alkyl, Cerr]al I(I[gyypy%f);ﬁ] al kyllt hio, C[err]

(11) tetrazinyl
(12) tetrazolyl.

15 (13) thiadiazolyl,
(14) thiazolyl,
(15) thienyl,
(16) ftriazinyl, or
(17) triazolyl, and the substituents are selected from the

20 group consisting of
(1) hydrogen, |
(2) halo, '

(3) Ci-galkyl,
(4) Ci-galkoxy,

25 (5) Cj-4alkylthio,
(6) CN,and
(7) CFs.
Within this class there is a sub-class of compounds wherein
30 XisO;
YisO;

R1 is selected from the group consisting of
(a) SO2CH3, and
(b) SO2NH2;



[err]al kanoic acid, ([err]al kylam ne, CN, CCIerr]'H_or CFlerr].

Wthin this genus_there is. a class o kerein —WO-97 14691
PCT/ CA96/ 00682 JEN -20 -

Rlerr] is a nono- or di-substituted heteroaryl mhereln heteroaryl is

sel ect ed frowotgia4egt oup consi sting of ( IPCT/GAE/096§3 |

(2) diazinyl, 5 (3) imdazolyl, (4)

i sooxazol yl, (5) isothiazolyl, (6)
oxadi azol yl , (7) oxazolyl, 10 (8)
pyrazol yl , (9) pyridyl, (10) pyrrolyl,
(11) tetrazinyl (12) tetgﬁzolyl 15 (13)
t hi adi azol yl , (14) thiaz (15)

t hi enyl triazin (17)

triazolyl, and tl?@:subnonmmﬂmmtmd&mm wher¢ip hegeroaryl is
group consisting of selectedfromthegrougconsnsnngﬁf hydr ogen,

(2) - hal o, ) £ 1 derr]al kyl,
(4) derr]al koxy, 25 (1)  furany), (5) Jerr]alkylthio,
(6) ON, and (2) diazinyl, (7) CF[err].

. 5 (3) imidazolyl,

(4) oxadiazolyl,
(5) pyrazolyl,
(6) pyridyl,

(7)  pyrrolyl,

10 (8) thiazolyl,
(9) thienyl, wherein the substituents are selected from the
group consisting of -
(1) hydrogen,
(2) halo,
15 (3) methyl,
(4) methoxy, and
(5) CF3;

R3 is hydrogen, C]-6 alkyl, CH2OR7, CN, CH2CN, C1-4fluoroalkyl, F,

mono- or di-substituted phenyl, mono or di-substituted benzyl, mono- or
20  di-substituted heteroaryl, mono or di-substituted heteroarylmethyl,

wherein the substituents are selected from the group consisting of

(1)  hydrogen,
(2) halo,
(3) Ci.3akkyl,
25 (4) Cj-3alkoxy,
(5) (Cji-3alkylthio,
(6) OCN,and
(7) CF3;
) R4is
30
(a) hydrogen
(b) Ci1-3alkyl,

(c) Cji-3alkoxy,
(d) Ci-3alkylthio, and



Wthin this class there is a sub-class of conpounds wherein 30 Xis O

Yis O Rlerr] is selected fromthe group consisting of ~

(a) SJerr]CHerr], and (b) Sqerr]NH[err] WO 97/ 14691
PCT/ CA96/ 00682 -21 Rl err]
is a mono- or WRYA#9Lt i t ut ed heteroaryl wherein heteroaryl PCI/CA96/00682

sel ected fromthe group consisting of (1) furanyl,

(2) diazinyl, 5 (3) imdazolyl, (4)

oxadi azol yl , (5) pyrazolyl, (6)

pyridyl, (7) pyrrolyl, 10 (8) thiazolyl,
(9) thienyl, wherein the substituents are spiected fromthe

group consi sting of (1) hydrogen,

met hoxy, and I s hydrogen,

er
Clerr] alkyl, cH &% kRO tpgetyer wish qadmntq mth&\maéampnect@d orm a
nono- or di - subst idadti®tylphenyl, nmono or di-substituted benzyl, nono- or 20
di -substituted heteroaryl, nono or di-substituted heteroaryl methyl,

(2) halo, 15 © dﬁ)“&wthyl | (4)

wherein the substituents are _sel ected fromthe group consisting of
(1) hydrogen, 3 Within this subrclpss,thege is a group of compounds wherein ( 3)
Clerr]al kyl, 25 XisO: (4) Jerr]al koxy,

Yis O;

R1 is selected from the group consisting of
(a) SO2CH3, and
10 (b) SO2NH2;
R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is
selected from the group consisting of

(1) furanyl,
(2) diazinyl,
15 (3) imidazolyl,

(4) oxadiazolyl,
(5) pyrazolyl,

(6) pyridyl,
(7) thiazolyl,
20 (8) thienyl, wherein the substituents are selected from the
group consisting of
(1)  hydrogen,
(2) ClorF,
. (3) methyl,
25 (4) methoxy, and
(5) CF3;

R3 is hydrogen or C1-3 alkyl;

R4 is hydrogen or C1-3 alkyl;

R? and R10 together with the carbon to which they are connected forma
30 carbonyl.

Within the above embodiment there is another genus
wherein

X is selected from the group consisting of



(5) derr]al kylthio, (6) CN, and

(7) CF[err]: = "Rlerr] is 30 (a). hydr ogen

(b) derr]alkyl, _ (c) derr]alkoxy, (d)
Cerr]al kylthio, and WO 97/ 14691 o

PCT/ CA96/ 006Qz 97/14691 - RX/CA96/00682

(e) -OH and Rlerr] and R err] together with the carbon to which they
are connected form a car bonyl . 5 Wthin this sub-class
there is a group of conpounds wherein Xis O Yis O Rl err]
I's selected fromthe group consisting of (a) SJerr]CHerr],
and 10 (b) SOerr]NHerr]; R[%Br] Is a nono- or di-substituted
het eroaryl wherein heteroaryl is ~47"selected fromthe group

consi sting of él) furanyl, (2)

di azi nyl, 15 (@) CK32)and m dazol yl, (4)

oxadidalzol yl, ® O (ﬁ) pylralzol yl, (8) . (6)I

pyridyl , ) 17) ,thiazo . 20 8) thienyl,
wherein the substf ’tstfélﬂcée%f”?“ggle&fpﬂﬂ ‘%F‘S‘rﬁppﬁé’f

group consisting of (a) CH2,and (1) hydrogen,

5 ® O
R1 is selected from the group consisting of
(a) SO2CH3,
(b) SO2NRI6R17 and
() S(O)INH)NH2;
10 R2is Cj-6alkyl,
R3 is hydrogen, C}-6 atkyl, CH2OR7, CN, CH2CN, C]-4fluoroalkyl, F,
CON(R7)2, mono- or di-substituted phenyl, mono or di-substituted
benzyl, mono- or di-substituted heteroaryl, mono or di-substituted
heteroarylmethyl, wherein the substituents are selected from the group
15 consisting of
(1) hydrogen,
(2) halo,
(3) Ci-4alkyl,
(4) Ci-4alkoxry,

20 (3) Ci-4alkylthio,
6 CN,
() CF3,
: @) -CR)R6-OH, and
R4is
25
(a) hydrogen
(b) Ci-6alkyl,
() Ci-6alkoxy,
(d Ci-6alkylthio,
30 () -OH,
(H -OCOR7,
(8 -SCOR7,

(h) '0C02R89 and
(i) -SCO2R8,



(2) C1 or F, | (3) nethyl, 25 (4)

nmet hoxy, and o ——— (5) CIE[‘eTr] Rl err]™'s hydrogen
or (Jerr] alkyl; Rlerr] is hydrogen or C[err] al kyl ; Rlerr] and
Rlerr] together with the carbon to which they are- connected forma_ 30
carbonyl .  W097/14691 Wthin the above enbodi ment RGTAFALPEE2 0t her
genus wherei n X is selected fromthe group consisting of

WO 97/ 14691 _

PCT/ CA96/ 00682 -23 -

(a) CHerr], and (b) O Y is selected fromthe group

consi sting of (a) CH2, and 5 .24- (b) O Rerr] is

sel ected fromthe group consisting of (a) SJerr]CHerr],

(b) SO err]NRerr err and S N err]
is (Jerr]al kyl, oK g;@eﬁ%ﬂb@gﬁar fé%‘} i‘é‘%%bFHg’ a&-f@‘?‘h’ieé\‘?’ Rif

CH err] CN, (] er rSatira 9Cycl carbon rib@\ef3,e4,15, B{an'F atoms)no- or

di b d
| -substituted peSanl ROBROeAN iftleedehtl %%i:tegonbmezgfb pEBRgisHAk of £

di -substituted heter aiyl a})no or_di-substitu roary
wherein the substituéf d fromthe group 15 consisting of
(1) hydrogen,5 C1-6a1ky1 (2) hal o, (3)

qerr]alkyl, or R5 and R6 together tith fHeCatohftd‘@hich they are attached
form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;
each R7 is independently selected from the group consisting of
(a) hydrogen,
10 (b) Ci-galkyl,
(c) phenyl or monosubstituted phenyl wherein the substituents
may be halo, C1-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or
CF3, and
(d) benzyl or monosubstituted benzyl wherein the substituents
15 may be halo, Ci-4alkyl, C1-4alkoxy, Ci-4alkylthio, CN, or
CF3
each R8 is independently selected from the group consisting of
(@) Ci-4alkyl,
(b) phenyl or monosubstituted phenyl wherein the substituents
20 may be halo, C1-4alkyl, C1.4a1koxy, C1-4alkylthio, CN, or
CF3, and
(c)  benzyl or monosubstituted benzyl wherein the substltuents
may be halo, C]-4alkyl, Ci-4alkoxy, C1-4alkylthio, CN, or

CF3;
25 R9 and R10 together with the carbon to which they are connected form a
carbonyl; '
R16 and R17 are independently selected from the group consisting of
(a) hydrogen
(b) Ci-ealkyl,
30 {c) Ci-ealkanoic acid,

(d) Ci1-6alkyl amine,

(e) phenyl or monosubstituted phenyl wherein the substituents
are halo, C1.6alkyl, C1-6alkoxy, Ci-galkylthio, C1-
6alkanoic acid, C1-galkylamine, CN, CO2H or CF3, and



20 (5 Jerr]al kylthio, (6)
ON, | ___ (7) CFLerr] 8y —
-C(Rlerr])(Rerr])-0OH, and R4 is 25 T (a) hydrogen
(b) derr]alkyl, (c) (Jerr]al koxy,

(d) Ce[rr] algoshigdmo, 30 (e) -OH PCT/CA96/00682 ()
-OCOR[err], (g) -SCOR[err], ' (h)
OCderr]Rerr], and (i) -SCerr]Rerr], WO

97/ 14691 PCT/ CA96/ 00682

-24 - or Rerr] and R err] together with the carbon to which they are
attached forma saturated nonocyclic carbon ring of 3, 4, 5, 6 or 7

at ons; Rlerr] and Rlerr] are each i rrd%i)endently selected fromthe.
group consi sting of (a) hydrogen, and 5 (b

Clerr]al kyl, ()  benzyl er njormsubRjtuted benzybwhereinithe substitaents t o

which they are attached gre halo, Ci-6alkyl, C1f@dRb%y, Cf-galiydthidnopcyclic ring
of 3, 4, 5, 6 or 7 atons; .eachd errl IS Lndw&&aﬂx ﬁ\fect ed from
the group consisting of 6alkanoicacd, Gi-6afkylamipe,! r L3 p)

d err]al kyl, (c) phenyl or nonosubstituted phenyl wherein the

bstit t sthi 3 | k ,
O et 2R oy o Wiin R i gblaablcomeiuns Ko

benzyl or nnnosdﬁ@?‘ﬁ'ht ed benzyl wherein the substituents 15 may
be halo, Cerr] Xkig0O; Clerr]al koxy, (err]alkylthio, CN, or

CFlerr] YisO;
R1 is selected from the group consisting of
10 (@) SO2CH3,
() S(O)2NRI6R17 and
() S(O)NH)NH2;
R2 is C1-4alkyl,
R3 is hydrogen, C1-6 alkyl, CH2OR7, CN, CH2CN, C1-4fluoroalkyl, F,
15 CON(R7)2, mono- or di-substituted phenyl, mono or di-substituted
benzyl, mono- or di-substituted heteroaryl, mono or di-substituted
heteroarylmethyl, wherein the substituents are selected from the group

consisting of
(1) hydrogen,
20 (2) halo,
(3) Ci-4alkyl,
(4) Ci-4qalkoxy,
(5) Cj-galkylthio,
6) CN,
25 () CFs,
8) -C(RS)R6)-OH, and
R4 is
(a) hydrogen
30 (b) Ci-6alkyl,

() Ci-6alkoxy,
(d) Ci-6alkylthio,
(e -OH,

() -OCOR7,



each R err] is independently selected fromthe group consisting of

(a) (err]alkyl, - (b) phenyl or nonosubstituted phenyl wherein
t he substituents 20 may be halo, Cerr]al kyl, Cerr]al koxy,
Cerr]al kylthio, CN, or CF[err], and (c)

benzyl or ror¥@AHYEIk ut ed benzyl wherein the substituents PCT/CA96/00682
may be halo, (Jerr]alkyl, (err]al koxy, (ferr]al kylthio, CN, or
CF[err]; 25 Rlerr] and Rlerr] together with the carbon to which they are

connected form a car bonyl ; Rlerr] and R err] are independently
selected fromthe group consisting of (a) hydrogen

(b) derr]alkyl, 30 (c) (derr]al kanggc acid, (d)
(err]alkyl am ne, (e) phenyl or nonosubstituted phenyl
wherein the substituents are halo, (err]alkyl,

Clerr]al koxy, Clerr]al kyltﬁgl) gpﬁ [ err]al kanoi c
acid, derr]al kyl am ne, CN,(h)Cq R§ apd[ err], and WD 97/ 14691
PCT/ CA96/ 00682 @ -SCO -25 -

(1), beney! or moncoussl i i hang ﬁa@%&ﬁ“ AR 45 et form

[ err] al kanoi ¢ 5ci shtusated lri(niok:yd:hmcalbpndng ﬁij,ett,rﬂ I6mr7 afefms;r | . 5

Wthin this genusph 6 ﬁé&ﬁ?éﬁftl X
is O g( S %%BER e ecf% fromtﬁle ’Sgﬁ?o"ﬁ'gi.g?%’f”f

10 (a) S err]éﬁger (b) S(O)[err]NR[err]R[err] and
(c) S(O)(NH)NH[err] (b -6allqyl,|s Clerr]al kyl,

or RS and RS together with the atom to which they are attached
10 form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;
each R7 is independently selected from the group consisting of
(a) hydrogen,

(b) Ci-4alkyl,
(c) phenyl or monosubstituted phenyl wherein the substituents
15 may be halo, C1-4alkyl, C1.4alkoxy, C1-4alkylthio, CN, or
CF3, and

(d) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C1-4alkyl, C]-4alkoxy, C}-4alkylthio, CN, or

CF3
20 each R8 is independently selected from the group consisting of
(@ Ci1-4alkyl,

(b) phenyl or monosubstituted phenyl wherein the substituents
' may be halo, C1-4alkyl, Ci-4alkoxy, Ci.4alkylthio, CN, or

CF3, and
25 (c) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C]-4alkyl, Cj-4alkoxy, C}-4alkylthio, CN, or
CF3; |
R9 and R10 together with the carbon to which they are connected form a

carbonyl;
30 R16 and R17 are independently selected from the group consisting of
(a) hydrogen
(®) Ci-6alkyl, |
(¢) Cj1-ealkanoic acid,
(d) Ci-6alkyl amine,



Rlerr] is hydrogen, Clerr] alkyl, CHerr]ORerr], CN CH err] CN, :
Clerr]fluoroalkyl, F 15 fTN(PfPrrl sy di - substtuted——-

phenyl, nono or di-substltuted benzyl, nono- or di-substituted
het eroaryl, nono or di-substituted het er oaryl met hyl , wherein the
substi t uent swaoen49 ected fromthe group consi st i ng PET/CA96/00682
(1) hydrogen, 20 : (2) halo, (3)
d err]al kyl, (4) derr]al koxy,
(5 dJerr]al kylthio, (6) CN, 25 =~
(7) CFerr], (8) -C(Rerr])(Rerr])-0H and
Rerr] is. (a) hydrogen.30 (b)
d err]al kyl, (c) (Jerrpdikoxy, (d)
C err]al kyl thio, (e), -OH . C(f)
-OCOR[ err], W) 7/ pheayl or monosubstituted phenyl wherein the substituents
(PC)T/ Cégg;[)%s]z are halo, C1-galkyl, C 6a1ko§§' QIL ealkylthio; € -
g) - err
(1) -SCderr]Rerr], é??’{: aﬁfol F e(; Hrgfé ggﬁibon to

whi ch they are a®ached fcbam onsnmpsubatsutedrbemybwhcmaﬂmsnbawms 3, 4,
5, 6ror 7 atogs; arehaloFtQLe;dlkyM:lB{sﬂkbkngq mlejilﬂnadeqesmmchy agidl, @yed

fromthe group cgn hydr ogen, and (b)
d err]al kyl, %aﬁéyﬁrhﬂ% ﬁiz[%?ﬂnggFI%err] together with the atomto

whi ch they are attached 10 forma saturated nonocyclic ring of
3, 4, 5, 6 or 7 atons; Within this sub-genus there is a class of compounds wherein
Xis O;
10 YisO;

R1 is selected from the group consisting of
(a) SO2CH3, and
(b) SO2NRI6R17;

R2 is propy] or butyl,

15 R3 is hydrogen, C1-6 alkyl, CH2OR7, CN, CH2CN, C1-4fluoroalkyl, F,
mono- or di-substituted phenyl, mono or di-substituted benzyl, mono- or
di-substituted heteroaryl, mono or di-substituted heteroarylmethyl,
wherein the substituents are selected from the group consisting of

(1)  hydrogen,
20 (2) halo,
(3) Ci-3alkyl,
(4) Ci-3alkoxy,
(5) Ci-3alkylthio,

(6) CN,and
25 (7) CFs3;
Réis
(a) hydrogen
() Ci-3alkyl,
30 (c). Ci-3alkoxy,
(@ Ci-3alkylthio, and
(e) -OH;and

R? and R10 together with the carbon to which they are connected form a
carbonyl.



each R err] is independently selected fromthe group consisting of

(a) hydrogen, - (b)) derr]al kyty o - (c) phenyl or
nonosubstituted phenyl wherein the substituents 15 may be hal o,
Clerr]al kyl, Clerr]al koxy, Cferr]alkylthio, CN, or-

CFlerr], and WO97/14691 (d) benzyl or nonosubstituted berPSHCAMEEE n t he

substituents may be halo, (Jerr]al kyl, {err]al koxy,
Cerr]al kylthio, CN, or CF[err] 20 each Rerr] is

i ndependently selected fromthe group consisting of (a)

d err]al kyl, (b) phenyl or nonosubstituted phenyl wherein the
substituents may be hal ggg(err]al kyl, (ferr]al koxy,
Cerr]al kylthio, CN, or CH[err], and 25 (c)

benzyl or nonosubstituted benzyl wherein the substituents

may be halo, (err]alkyl, err]al koxy, Cferr]alkylthio, CN, or .
CFerr]; Rlerr] and Fvathin thisglassshergiis p subclassrofsemepoundsovhensiy ar e
connected forma XisQ;carbonyl; 30 Rerr] and Rerr] are independently
selected fromt he‘glrsch consi sting of (a) hydrogen

(b) derr]alkyl, e (c) derr]al kanoic acid, (d)
C[ err]al kyl arrgneR1 is selectadfrom theaqgroup consisting of

PCT/ CA96/ 00682 (a) SO2CH3, and -27 -

(e) phenyl or nonosubgtiit 7.wherein the substituents
are halo, Cferr]alkyl, err? oxy, {err]alkylthio, ([err]

[err]al kanoi c aci R is[psopyboibutyki ne, CN, COOH or CF[err], and (f)
benzyl or monosub®R3 isthyltogemay Cluhalkeily the substituents 5 are halo,

d err]al kyl, i?ber @is éﬁf@c:]% ytlhio, C err]al kanoic acid, (err]
[err]al kyl am ne, %D%r F&F Co .
RY and R10 together with the carbon to which they are connected form a
carbonyl.

Within this sub-class there is a group of compounds wherein
15 XisO;
YisO; .
R1 is selected from the group consisting of
(a) SO2CH3, and
() SO2NRI6R17;
20 R2is isopropyl,
R3 is methyl or ethyl;
R4 is methyl or ethyl; and
R9 and R10 together with the carbon to which they are connected forma
carbonyl. '
25 _.
For purposes of this specification heteroaryl as in R2: R3, or
R15 is intended to include, but is not limited to optionally mono- or di-
substituted
(1) furanyl,
30 ' (2) diazinyl,
(3) imidazolyl,
(4) isooxazolyl,
(5) isothiazolyl,
(6) oxadiazolyl,



Wthin this sub-genus there is a class of compounds wherein Xis O

10 Yis O Rlerr].is selected fromthe group consisti-hg—ef——
Ta) sgerrJCHerr], and (b) SOerr]NR.err]Rerr]; R err]
is propyl or butyl, 15 Rlerr] is hydrogen, C[err] alkyl, CHerr]ORerr],
CN, CH err ] dlogddesy 11 f | uoroal kyl, F, nono- or di - sipbgicabsdoss:t phenyl ,
nono or di-substituted benzyl, nono- or di -substituted heteroaryl,
nono or di-substituted heteroaryl nethyl, wherein the substituents are
sel ected fromthe group consisting of (1)

hydr ogen, 20 (2) bhalo, (3)
d err]al kyl, (4) __err]al koxy,

(5) derr]alkylthio, -29-" (8) ON, and 25

(7) CFerr]; Rlerr] is (a) hydrogen

(b) derr]alkyl, 30 (7) oxazolyl,(c) ([err]al koxy,

(d) dderr]alkylthio, an (e) -OH and R err] and
Rlerr] together with the car bg%réggllyvl\hi ch they are connected forma

car bonyl . WO 97/ 14 pyndayl,

PCT/ CA96/ 00682 (10) pyrmrolyl, -28 -

Wthin this §I ass there i(ﬂ)a mﬁ{ﬁss of conpounds wherein Xis Q

vis QO (12) tetrazolyl.
(13) thiadiazolyl,
(14) thiazolyl,
(15) thienyl,

10 (16) triazinyl, or
(17) triazolyl.

Similarly, for purposes of this specification cyclic groups
such as a heterocycloalkyl or benzocarbocycle or benzoheterocycle such
15 asinR2 or R15 is intended to include, but is not limited to optionally
mono- or di-substituted
(1) tetrahydrothiopyranyl,
(2) thiomorpholinyl,
(3) pyrrolidinyl,
20 (4) hexahydroazepinyl,
. (5) indanyl,
(6) tetralinyl,
(7) indolyl,
(8) benzofuranyl,
25 (9) benzothienyl,
(10) benzimidazolyl,
(11) benzothiazolyl,



5 HRerr] is selected fromthe group consisting of (a)

SJerr]CHerr], and -—- (b) SOerr]NRerr]Rerr]; “—Rerr] is
propyl or butyl, Rlerr] is hydrogen or CJerr]  alkyl; 1 0 Rerr] is
hydrogen or (Jerr] al kyl; Rlerr] and R err] toget her with the carbon
to whi ch t heyW@pPH¥i46Unnected form a car bonyl . PCT/CA96/00682
Wthin this sub-class there is a group of conpounds wherein 15 X is G
Yis O Rlerr] is selected fromthe group consisting of
(a) SJerr]CHerr], and (b) SJerr]NRlerr]Rerr]; 20 Rl err]
is isopropyl, Rlerr] is methyl or ethyl; Rlerr] is nmethyl or
et hyl; and Rlerr] and R err] toget hej3g\4_t h the carbon to which they
are connected form a carbonyl . 25 For purposes’ of
this specification heterogryl as in Rgrr], Rerr], or R[errJ |s
i ntended to incl udg ut #s not g( it eg.®o op )/ r;gpno gor di §
substituted unagy! , \fn ,@Z| nyl, .
(3) inidazolyl, 02 o n“ (3) i sG@xazM*yd;’ RS (15) S
(5) isothiazolyl, (6) oxadiazol yl , VO 97/ 14691
PCT/ CA96/ 00682 RS - %9 -
(7) oxazol yl , S RS §
L .
(16) N amn o (18) 19} P
o
§ o
‘( E \Q 3
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Similarly, for purposes of this specification bicyclic
heteroaryl as in R2 is intended to include, but is not limited to optionally
5 mono- or di-substituted



(8) pyrazol yl, (9) pyri dyI _ (10)

pyrrolyl, 5 . (11) tetrazinyl --:-:, 2y

Tetrazol yl. (13) thi adi azol yl', . (14)

t hi azol yl , (15 thienyl, 10 N (16)
triazinyl, \?697/14691 (17) tri azol yl . PCT/CA96/00682
Simlarly, tor purposes of this specification cyclic groups such as a

het er ocycl oal kyl or benzocarbocycl e or benzoheterocycle such 15 as in
Rlerr] or Rlerr] is intended to include, but is not limted to optionally

mono- or di-substituted . (1) tetrahydrothiopyranyl,
(2) thi onor phol i nyl , -31- (3) pyrrolidinyl, 20

(4) hexahydroazepi nyl , (5) indanyl,

(6) tetralinyl é (7) i ndolg/l ,

(8) benzofuran nzpt hi enylé

(10) benzi m dqazolyl enzotgu az I
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One preferred genus is directed to compounds of Formula I
wherein R9 and R 10 together with the carbon atom to which they are
5 attached form a carbonyl (ie R9 and R10 together form a double bonded
0).
Another preferred genus is directed to compounds of
Formula I wherein Y is O.
Another preferred genus is directed to compounds of
10 Formula I wherein X is O.



Simlarly, for purposes of this specification bicyclic heteroaryl as in
Rlerr] is intended to +retude, but is not limted to optional l'y™5 nono- or
di - substituted WO 97/ 14691

PCT/ CA96/ 00682 -31 - [err]

WO 97/14691 PCT/CA96/00682

-32-

Another preferred genus is directed to compounds of Formula I wherein
R9 and R10 together with the carbon to which they are attached form a
carbonyl;
Y is O; and

5 XisO.

Another preferred genus is directed to compounds of
Formula I wherein

R2 is a mono-, di- or tri-substituted phenyl wherein the substituents are
selected from the group consisting of
10  (a) hydrogen,
(b) halo,
() CN,
(e) C1.4 alkyl.
15
Another preferred genus is directed to compounds of
Formula I wherein

R2 is mono-, di-, or tri-substituted pyridyl wherein the substituents are
selected from the group consisting of
20 (a) hydrogen,
(b) halo,
() C1-4 alkyl,
(d) C1-4 alkoxy
() C1-4 alkythio,
25 (f)CN,and
(g) CF3.

Another preferred genus is directed to compounds of
Formula I wherein

30 R9 and Rm together with the carbon to which they are attached from a
carbonyl;
Y is O;
X1s O, and



One preferred genus is directed to conmpounds of Fornula I wherein

Rlerr] and Rlerr] together with the carhon. atomtg.which t-hey—a+e—b—o-
attached forma carbonyl (ie Rlerr] and R err] together forma double

bonded 0). Anot her preferred genus is directed to

conmpounds of g gunfi@pmula I wherein Y is O. APkt sopdsef erred

genus is di rec‘%edl to conpounds of 10 Fornmula | wherein X is O. WO

97/ 14691 PCT/ CA96/ 00682
-33-

R2 is a mono-, di- or tri-substituted phenyl wherein the substituents are
selected from the group consisting of
(a) hydrogen,
(b) halo,
S (c) CN,
(d) CF3, and
(e) C1-4 alkyl.

Another preferred genus is directed to compounds of
10 Formula I wherein

R’ and RIO together with the carbon to which they are attached from a
carbonyl,
YisO,
Xis O, and
15 R%isa mono-, di-, or
tri-substituted pyridyl wherein the substituents are selected from the
group consisting of
(a) hydrogen,
(b) halo,
20 (c) C1-4 atkyl,
(d) C1-4 alkoxy,
(e) C1-4 alkythio,
(f) CN, and
- (g) CF3,
25
Another preferred genus is directed to compounds of
Formula I wherein
R2 is a mono- or di-substituted phenyl, naphthyl, heteroaryl,
benzoheterocycle, benzocarbocycle or bicyclic heteroaryl, wherein the
30 substituents are selected from the group consisting of
(a) hydrogen,
(b) halo,
(d) C1-4 alkyl,
(e) C1-4 alkoxy,



- 32 - Anot her preferred genus is directed to conpounds of Formula I

wherein Rlerr] -ard Rferr] together with the—carbon to whichThey are
attached forma car bonyl ; Yis QO and 55 Xis O
Anot her preferred genus is directed to conpounds of Forrmula | wherein
Rlerr] is a wose4469tli - or tri-substituted phenyl wherein tRE/CANSEBE yent s
are sel ected fromthe group consisting of 10 (a) hydrogen, (b)
hal o, (c) CN, (d) CF3, and (e) C1L 4 alkyl. 15
Anot her preferred genus is directed to conpounds of Forrmula | wherein
Rlerr] is nmono-, di-, or tri-substituted pyridyl wherein the substituents
are sel ected fromthe group consistinggqof 20 (a) hydrogen, (b)
hal o, (c) derr] alkyl, (d) derr] al koxy (e) derr]
al kythio, 25 (f) .~ and . (g) CFlerr]. Anot her
preferred genus is inétaéhYQ‘bo’corrpounds of Formula | wherein 30
Rlerr] and Rerr] (go€Nyandwith the carbon to which they are attached from .
a car bonykh) CF3 Yis O Xis O and WO 97/ 14691
PCT/ CA96/ 00682 ’
5 Another preferred genus is directed to compounds of

Formula I wherein

R9 and Rlo together with the carbon to which they are attached from a

carbonyl,and

Y is CH».

10 Another preferred genus is directed to compounds of
Formula I wherein

R3 is hydrogen or C1-10alkyl, particularly a propyl or butyl.

Another preferred genus is directed to compounds of
Formula I wherein

15 R3 is substituted pyridine, particularly a 3-pyridine.

Another preferred genus is directed to compounds of
Formula I wherein R1 is methyl sulfonyl.

Another preferred genus is directed to compounds of
formula I wherein R16 and R17 are each hydrogen.

20 In another aspect the invention also encompasses 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 of formula I

25 and a pharmaceutically acceptable carrier.

In another aspect the invention also encompasses 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:

30 anon-toxic therapeutically effective amount of a compound of formula I
and a pharmaceutically acceptable carrier.

In another aspect the invention also encompasses a method
of treating an inflammatory disease susceptable to treatment with an non-
steroidal anti-inflammatory agent comprising:



- 33 - Rlerr] is a nono-, di- or tri- substltuted phenyl wherein the

substituents are selected f | sti ng—ef——————{2a)

hydr ogen, (b) halo, 5 (c) CN, (d) CF3, and (e)
Cerr] alkyl. Anot her preferred genus is directed to
conmpounds of ki mul a | wherein Rlerr] and Rlerr] gcgeidemsesyi th the
carbon to which they are attached from a car bonyl , Yis O
Xis 0, and 15 Rlerr] is a nono-, di-, or tri-substituted
pyridyl wherein the substituents are selected fromthe group

consi sting of (a) hydrogen, (b) halo, 20 (c) derr]
al kyl , (d) derr] alkoxy, (e) Jerr] alkythio,

(f) CN, and (g) CF[err]. 25 -35- Anot her preferred
genus is directed to conpounds of Formula | wherein Rierr] is

g rmng- or di- fuadtﬁﬁnu&eﬂomheaphuempmdeﬂlof saeh ereatinght, of a non-toxic e 30
t t
enzonet er ocyc emsegﬁgé{%fcgj P%%ép@e%&in%%' n‘gﬁ&-ﬁido&%hnuWPfﬁarh e

substituents are roup, consi (a) '
hydr ogen, P %cqiﬂ ly acceptable ¢ g err] aI kyl, (e) derr]-
al koxy, In another aspect the invention also encompasses a method
) 5 of treating cyclooxygenase mediated diseases advantageously treated by
an active agent that selectively inhibits COX-2 in preference to COX-1
comprising:
administration to a patient in need of such treatment of a non-toxic
therapeutically effective amount of a compound of formula I.
10 In another aspect the invention also encompasses the use of a
compound of formula I or a pharmaceutical composition in the
manufacture of a medicament for the treatment of an inflammatory
disease susceptable to treatment with an a non-steroidal anti-
inflammatory agent.

15
The invention is illustrated by the compounds of the
Examples disclosed herein as well as the compounds of Table 1.
1) Definitions
20
The following abbreviations have the indicated meanings:
AA = arachidonic acid
Ac = acetyl
25 AIBN = 2.2--azobisisobutyronitrile
Bn = benzyl
CHO = chinese hamster ovary
CMC = 1-cyclohexyl-3-(2-morpholinoethyl)
carbodiimidemetho-p-toluenesulfonate
30 COX = cyclooxygenase
DBU = diazabicyclo[5.4.0Jundec-7-ene
DMAP = 4-(dimethylamino)pyridine
DMF = N,N-dimethylformamide

DMSO = dimethyl sulfoxide



WO 97/ 14691 PCT/ CA96/ 00682
- 34- (f) (err] atrkythio, (g)y-€MN, and —(h). CF[err].
5 Anot her preferred genus is directed to conpounds of
Formul a | Wh%ﬁisﬁl . Rlerr] and Rlerr] together with the carbon to which
they are attacheé ¥om a car bonyl , and Y i s CH er wkr/ch96/00682

Anot her preferred genus is directed to conpounds of Formula | wherein

Rlerr] is hydrogen or CJerr]al kyl, particularly a propyl or butyl.

Anot her preferred genus is directed to conpounds of Forrmula | wherein
15 Rerr] is substituted pyridine, particularly a 3-pyridine.

Anot her preferred genus is directed to corp:f%u_nds of Formula | wherein
Rlerr] is methyl sulfonyl. Anot her preferred genus is

directed to conmpounds of Et;N f or nul ay_{egvgvyger ein R16 and R1l7 are each
I €

hydr ogen. 20 n anoth 88MN¢ he | nvention al so

enconpasses a phar maddB8Scal ®onkJaks balanded sdif esthiigy an i nfl anmatory

di sease suscept abl e tHEPESat nentNVilEvaiRafkiier ol dal -

anti-inflammtory agent conpri si y[Q yrox c”@ﬁiajgﬁaélrleﬁ@r“a{%_eut ically

effective ampunt of a co nd of forh‘#ﬁ?@splf%m%@ a pharnmaceutically

acceptabl e cdrrier. = humamwholebloadpect the invention al so

enconpasses a phar madBAt i cal 5059&% ' treating cycl ooxygenase
tregﬁg cég&an active agent that

medi at ed di seases ad gou_sl i
sel ectively i nhi bi ts@&-ﬁg i prit examethyldistlazgne si ng: 30 a
non-toxic therapeutical | yld!Mecti v dithinm diifopropylumaad of formula |

and a pharmaceutically actP$t abl e cangy . I n anot her
ﬂ@f%sﬁg%}lande of treating an

aspect the ipgvention al so asses . .
FR PSRbeRzoig acixh- st er oi dal

I nfl ammat ory di sease suscgﬁ;la e to

anti-inflammtory agent o Psi n@  magnesium monoperoxyphthalate
Ms = methanesulfonyl = mesyl
Ms0 = methanesulfonate = mesylate
NBS = N-bromosuccinimide
15 NCS = N-chlorosuccinimide
NIS = N-iodosuccinimide
NSAID = non-steroidal anti-inflammatory drug
ODCB = o-dichlorobenzene
2 Oxone® = potassium peroxymonosulfate
PCC = pyridinium chlorochromate
PDC = pyridinium dichromate
L.t = room temperature
rac. = racemic
Tf = trifluoromethanesulfonyl = triflv]
25 TFAA = trifluoroacetic anhydrid}; ’
Tf0 = trifluoromethanesulfonate = trifiate
THF = tetrahydrofuran
TLC = thin layer chromatography
2 ;‘:/IPD f N ,N,N',N'-tetramethyl—p-phenylenediamine
= p-toluenesulfonyl = tosyl
TsO = p-toluenesulfonate = tosylate
Tz = 1H (or 2H)-tetrazol-5-yl
SOMe = methyl sulfone ( also SO2CH3)

SO,NH, = sulfonamide



WO 97/ 14691 PCT/ CA96/ 00682

-35_- administration to a patient in need of siuch treatheat—ot—a—
non-t oxi c t herapeutically effective anount of -a conpound of fornula I
and a pharmaceutically acceptable carrier. I n anot her
aspect the | Rygpisgyd al SO enconpasses a nethod 5 of treat poyCA9600682

cycl ooxygenase nedi at ed di seases advant ageously treated by an active
agent that selectively inhibits COX-2 in preference to COX- |

conpri si ng: adm nistration to a patient in need of such treatnment of a
non-t oxi c therapeutically effective anmount of a conpound of forrmula I.
10 I n anot her aspect the inveption al so enconpasses the use
of a conmpound of forrmula | or a phar utical conposition in the

manuf acture of a medi canent for the treatnment of an inflanmmtory

di sease susceptable to treatnent with an a non-steroidal anti-

i nflammat ory age up abbreviati The i ibPpevidtibad Ust rated by the
conpounds of the npl e I'SCTosed ,herern as Well —as hie conmpounds of
Table 1. Me = "me Ui ti oI bis i die = twice dallyro t of | owi ng
abbrevi ati ons haveBthe i=di ethydd neani ngsgid = quater in die = fourdimes a day =

arachi donic agd n.Proni=t’ri P‘e’"“al popyl id = te%ﬁp&i}é':ﬁﬁ‘ee_ﬁr%esad?y Al BN

= 2. 2-azobi si sobut, enzy
CHO = chi neé‘éjrrharﬁ;t e FSORR | CcMC =
1- cycl ohexyl - 3- ( 2- meBphc# i noetthgl butyl :

car bodi i m denet ho- pzgp! ueneggbupat e 30 COX =

cycl ooxygenase

_ = di azabicycl o[ 5. 4. 0] undec- 7- ene
DVAP = 4-(di net fB%niTio) F559 gbuty! DVF =

NN- di et hy! f dilhami ¢dBu tertiary butyl
c-Pr = cyclopropyl
c-Bu = cyclobutyl
c-Pen = cyclopentyl

c-Hex = cyclohexyl
15 :
For purposes of this specification “Alkyl” means linear
branched and cyclic structures, and combinations thereof, containing the
indicated number of carbon atoms. Examples of alkyl groups include
methyl, ethyl, propyl, isopropyl, butyl, s- and t-butyl, pentyl, hexyl,

20 heptyl, octyl, nonyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl,
eicosyl, 3,7-diethyl-2,2-dimethyl- 4-propylnonyl, cyclopropyl,
cyclopentyl, cycloheptyl, adamantyl, cyclododecylmethyl, 2-ethyl-1-
bicyclo[4.4.0]decyl and the like.

For purposes of this specification "Fluoro alkyl” means alkyl

25 groups in which one or more hydrogen is replaced by fluorine. Examples
are -CF3, -CH2CH2F, -CH2CF3, c-Pr-F5, c-Hex-F11 and the like.

For purposes of this specification “Alkoxy” means alkoxy
groups of the indicated number of carbon atoms of a straight, branched,
or cyclic configuration. Examples of alkoxy groups include methoxy,

30 ethoxy, propoxy, isopropoxy, cyclopropyloxy, cyclohexyloxy, and the
like.

For purposes of this specification “Alkylthio” means
alkyithio groups of the indicated number of carbon atoms of a straight,
branched or cyclic configuration. Examples of alkylthio groups include



DMSO = dinethyl sulfoxide WO 97/ 14691

PCT/ CA96/ 00682 - 36 -

Et[err]N = triethylam ne HBSS = Hanks bal anced
salt solution HEPES =

N- [ 2- Hydr oxyeWW4¥ber azi ne- N - [ 2- PCT/CA96/00682

et hanesul foni ¢ aci d] 5 HV\B = human whol e bl ood

| PA = isopropyl alcohol KHVDS = potassium
hexanet hyl di si | azane LDA = |ithium

di i sopropyl am de LPS = |ipopol ysaccharide 10
nMCPBA = netachl oro perbenzoic acid -38- MWP = nmagnesium
nonoper oxypht hal at e = net hanesul fonyl = nesyl
MsO = meth =

N- br onosucci ni m d@%ﬂ%@h{ﬂ %?ayfﬂxﬁ@i&#@ﬁylﬂno, cyclo B‘H’ thxo etﬁéglm wa%lof

NI S = N i ollstration; thedquopylthio group signifies anon- st er oi dal
anti-inflammatory drug For purposes of th@i@chﬁcaﬂonO‘{-wlﬁ’l’thanbﬂ&nBr, or
Oxone[err] = potassium peroxynonosul fate 20

pyri di ni um chl or oChr omat e r|d| ni um

di chromate S Exemplifying thc msmx% mﬁa@mp&es hereinunder which
rac. = racenimlude = trifluoronethanesul f onyl
=triflyl 25 rd &l e} | ' _
o 2 e gS tﬁ'@@appg%%@a 5 dieREE- - RSy pbepy)

= tetrahydrofuran H-furan-2-one, T C = thin layer chromatography
TWMPD = NNN (2 3-(3Imamddmehoxoyps%hmthyll-aan(m&ﬁylsulfonyl) Ts

= p-tol uenesy fonyl = L 5H-furan-2-one, TsO
p-tol uenesul fonat ?3 -g%‘ym uorophenoxy)-5,5-dimethyl-4-(methylsulfonyl) phenyl)-
SH-furan-2-one,
(4) 3-Phenoxy-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-SH-furan-2-
one,
15  (5) 3-(2,4-Difluorophenoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-
SH-furan-2-one,
(6) 3-(4-Chlorophenoxy)-5,5-dimethyl-4-(4-(methylsulfonyl) phenyl)-
SH-furan-2-one,
(7) 3-(3,4-Dichlorophenoxy)-5,5-dimethyl-4-(methylsuifonyl) phenyl)-
20 SH-furan-2-one,
(8) 3-(4-Fluorophenoxy)-5S 5-d1methyl-4-(4-(methylsulfonyl) phenyl)-SH-
. furan-2-one,
(9) 3-(4-Fluorophenylthio)-5 S-dxmethyl—4-(4-(methylsulfonyl)phenyl)-
SH-furan-2-one,
25 (10) 3-(3,5-Difluorophenylthio)-5,5- dunemyl-4—(4-
(methylsulfonyl)phenyl)-SH-furan-2-one,
(11) 3-Phenylthio-5,5-dimethyl-4-(4-(methylsuifonyl)pheny!)-5SH-furan-
2-one,
(12) 3-(N-Phenylamino)-5,5-dimethyl-4-(4-(methylsulfonyl) phenyl)-5H-
30 furan-2-one,
(13) 3-(N-Methyl-N-phenylamino)-35,5-dimethyl-4-(4-
(methylsulfonyl)phenyl)-SH-furan-2-one,
(14) 3-Cyclohexyloxy-5,5-dimethy}-4-(4-(methylsulfonyl)phenyl)-5SH-
furan-2-one,



Tz = 1H (or 2H)-tetrazol-5-yl SOerr] M = net hyl

sul fone (also SOerr]CHerr]) SOerr] NH ecr]l —=

sulfonam de WD 97/ 14691 o

PCT/ CA96/ 00682 -37 - Al kyl
group abbr eyj bgt, Dose Abbrevi ations Me = pcivEA9Eb0682

bid = bis in e—tvmce daily Et = ethyl gid = quater
in die = four tinmes a day 5 n-Pr = normal propyl id =ter indie =
three tines a day i-Pr = isopropyl n-Bu = normal butyl
I-Bu = isobutyl s-Bu secondary butyl 10 t-Bu = tertiary
but yl c-Pr = cycl opropyl c-Bu = cyclobutyl c-Pen =
cycl opentyl c-Hex = cycl ohexyl 1539 - For purposes of
this specification "A kyl" nmeans |inear branched and cyclic

z ]E r g; £ g (r) (ra]s » gn d16» Bt?hmiyﬂuhlm-4t-(¢legreﬂ1ylsulfmtwl)pregylo-lﬁ*l-furan;}nficp ate 3 ! nunber
propyl, i soprmpﬁaﬁr -5)5 ang glgﬁ?ﬂﬁﬁe%tlgf&ylg)herl% 50“ fﬂéﬁ yl, octyl,

nonyl , undecyl , dodé’é‘ﬁ, tridecyl, tetradecyl, pentadecyl ei cosyl
3, 7=di et hyl - 2, 21@) BE(tSWDlﬂAempbpnthdybxymydiybpﬁﬁpdmethylA (dycl opent yl ,
cycl oheptyl, adamant( ﬁéﬁkmmwsﬁng%ﬁyl -1-

n

SpesttLa: .“oﬂ] @B} 3 B A DiBoroheraeylr 3 Srdimethylr b smer ISR TRbeBy Doy o

hydrogen is repl acedHfufan®onas. Exanpl es are -CF[err],
-CHerr]CH err] Sitkthvi-4£ [4HFfad-be | ke.
For purposes of(ﬁtggn ) speyl?:%?tlon)q &4-51[“%&{%%“%50 eh?f) 5H grou%s of the

i ndi cat ed nunber of ®&rbon atons of a straight, br anched
10 (20) 4-(4-(Methylsulfonyl)pheny!)—3-phenoxy-1-oxaspiro[4.4]non-3-en-
2-one,
(21) 4-(4-(Methylsulfonyl)phenyl)-3-phenylthio- 1-oxaspiro{4.4]non-3-
en-2-one,
22) 4-(2—Oxo-3-phenyltlno- -oxa-spiro[4,4]non-3-en-4-yl)
15 benzenesulfonamide,
(23) 3- (4~Fluorobenzyl)-5,5-dimethyl-4-(4-(methylsulfonyl) pheny!)-5SH-
furan-2-one,
(24) 3-(3 4-Dlﬂuorophenoxy)-S-methoxy-S-methyl-4-(4-
(methylsulfonyl)phenyl)-SH-furan-2-one,
20  (25) 3-(5-Chloro-2-pyridyloxy)-5,5-dimethyl-4-(4-
(methylsulfonyl)phenyl)-SH-furan-2-one,
(26) 3-(2-pyridyloxy)-5, 5-chmethyl—4-(4-(methylsulfonyl)phenyl)-SH—
furan-2-one,
(27) 3-(6-Methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-(methylsulfonyl)
25 phenyl)-5H-furan-2-one,
(28) 3-(3-Isoquinolinoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-
5SH-furan-2-one,
(29) 3-(4~-(Methylsulfonyl)phenyl)-2-phenoxycyclopent-2-enone, and
(30) 3-(4-(Methylsulfonyl)phenyl)-2-(3,4-difluorophenoxy)
30 cyclopent-2-enone.

Further exemplifying the invention are
(a) 5,5-Dimethyl-4-(4-methylsulfonylphenyl)-3-(5-
bromopyridin-2-yloxy)-SH-furan-2-one, and



or cyclic configuration. Exanples of al koxy groups include nethoxy, 30

et hoxy, propoxy, isoprepoxy, cyclopropyl oxy, cyclohexyloxy, and the

like. For purposes of this specification "Al kylthio" means
al kyl thi o groups of the indicated nunber of carbon atonms of a straight,
branched or WQ8VI46Siconf i guration. Exanpl es of al kylthio gFSHSAYSEEY qe’

WO 97/ 14691 PCT/ CA96/ 00682
- 38 - met hyl t hi o, propylthio, isopropylthio, cycloheptylthio, etc.
By way of illustration, the propylthio group signifies
-SCH[err]CH[err]CH[err]. For purposes of this
specification "Halo" neans F, C, Br, or _49-1. 5

Exenplifying the invention are Exa | es herei nunder which i ncl ude: -

(1) 3-(3,4-Difluor ophenox@) §§D%%B¥§1Y4-(4‘ xﬁéh&ﬁﬁié&ﬁ&ﬁ)weﬁ%%kfhenyl ) -

5H f ur an- 2- one,

3-(3-Fl uorophenoxy) 5 5- dpmqwl)fzﬂ-(fumpn%my; eul fonyl) 10 phenyl)- .

SH-f ur an- 2- one, hmﬁa’i:butlcaléy acce table salt thereof.
3-(3,5-Di fluor ophenoxy) met hyI 4- (et hyl sul fonyl ) phenyl) -
5H f ur an- 2- one,

(4)
3- Phenoxy- 5, ¥ di met hyl - 4- Ads¢ ses BExamplasolrd0$phenyl ) - 5H- f ur an- 2-
one, 15 (5) Some of the co ‘flponnds described hercm contain one or

3 (2, 4-Difluor OpES&OéWeEgééﬁE&VAn ) thiP Ve e ol RRRIE hnd

5H furan- 2-one
3- (4- Chl or ophenodgtical ispmaerse (The prosent invention isuneantyo coprpsehend such
SH-furan- 2-one, possiblé diastereomers as well as their racemlc and resolved,

S turan o RLOPARTerhally BTE fOhs a6 Phhhibcetucaily b cHER hts 20

5H-f ur an- 2- orie,
3- (4- FI uor ophencthgreds, 5- di net hyl - 4- (4- (met hyl sul fonyl ) phenyl ) - 5H

;Uf Zln FI2 one, ] (9) Some of the com unds described herein contain olefinic
St fur aﬁ”z"ﬁni”yéé*“l? oo BTGB 5 TR SRR o
(et hyl sul f onyl ) #bZ\Bepmetric 4SQmers. one,

15 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
20 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

25 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

30 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.



(11) 3-Phenyl thio-5, 5-dinethyl -4-(4- (rret hyl sul fonyl .) phenyl ) - 5Hfuran-

2- one, (12) 3-(N-Phenyl am no)-5, 5-dinethyl- 4- ( met-hyl-su-foryH)—
phenyl)-5H 30 f uran- 2- one, (13)

3- (N- Met hyl - N- phenyl am no) - 5, 5- di net hyl - 4- (4-

(et hyl sul f oy orplb@py! ) - 5H-f uran- 2- one, (14) PCT/CA96/00682

3- Cycl ohexyl oxy-5, 5-di net hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5H

furan- 2-one, WO 97/ 14691

PCT/ CA96/ 00682 - 39- (15)
3- Phenyl t hi o- 4- (4- (et hyl sul f onyl ) phenyl ) - 5H f ur an- 2- one, (16)
3-Benzyl - 5, 5-di net hyl - 4- (4- (et hyl sul f onyl )Eeenyl ) - 5H f uran- 2-

one, (17) 3-(3, 4-Difluorophenyl hydr ox¢ thyI )-5,5-dinethyl-4-(4- 5

(et hyl sul f onyl ) phenyl ) - 5H f ur an- 2- one, 18) . )
3-(3,4-Difl uorobenzoyl) 5'H:etp}mmimbaﬂeaﬂ@ommismdmmmhepkesemnwehuon

SH furan-2- one, of Formula I activ ent or
s e 3 e I L
4- (4~ (Met hyI s uI f pham)adeeu;zﬂ)y aeq:dmble yafrienaripptitindll¥|other therapeutic

i ?28( Vet hyl sul fo ceuticall accegta?lfs ts" refgrsto salts

en- 2- one, l;'E‘Oéy Wﬂfx msprtem Ses including. - yl) 15
benzenesul f onam ﬂaugamc baSé’s’Sand orgamc bases. Salts denvcd from morgamc bases

3- (4- Fl uor obenzy R LAY latdhs

f uran- 2- one, kﬁc?@%?wg lﬁ“ﬂfl oro henoxgg éﬁﬁéj 024 ?ﬂﬁlﬁi IH 4-

(et hyl sul f onyl )Wﬁ%@ﬂ&%ﬁ aaotassmm. dodium, zinic, and
3- (5-Chl oro- Iprhkdy Damt)nl&lﬁpcbfemdwre dae( ainmomum, calcium, magnesium,

32~ byrt oyt oxy) PERAptn et St alicSele dgih o pharmaceupicall

fur an- 2- one, acéeptable org ~toXic b es mclu e sal of primary, secondary,
and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines, such as arginine, betaine, caffeine,

15 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,

20  procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, and the like, and basic ion exchange
resins.

'T

It will be understood that in the discussion of methods of
treatment which follows, references to the compounds of Formula I are

25 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,

30 toothache, sprains and strains, myositis, neuralgia, synovitis, arthritis,
including rheumatoid arthritis, degenerative joint diseases (osteoarthritis),
gout and ankylosing spondylitis, bursitis, burns, injuries, following
surgical and dental procedures. In addition, such a compound may inhibit
cellular neoplastic transformations and metastic tumor growth and hence



(27) 3-(6-Methyl -2-pyridyl oxy)-5, 5-di net hyl - 4- (4- (et hyl sul fonyl) 25
phenyl ) - 5H f ur an- 2- one; - (28) : : -
3- (3-1soqui nol i noxy) -5, 5-di net hyl - 4- (4- (et hyl sul f onyl ) phenyl ) -

5H f ur an- 2- one, (29)

3- (4- ( Met hyl sWIOf9%#4sP) phenyl ) - 2- phenoxycycl opent - 2- enone, arRf1/CA6/0P683))
3-(4- (Met hyl sul fonyl ) phenyl ) -2-(3, 4-di fl uorophenoxy). 30

cycl opent - 2- enone. Further exenplifying the invention are
(a) 5,5-Di nethyl -4-(4-nethyl sul fonyl phenyl ) -3-(5-
br onopyri di n- 2-yl oxy) - 5H f ur an- 2- one, and WO 97/ 14691

PCT/ CA96/ 00682 <42 - -40 -
(b) 5, 5-Di et hyl -4-(4-met hyl sul f onyl phenyl ) - 3- (2-

pr opoxy) - 5H f ur an-2 one ceutl a t abl e ;sal
t her eof . 5 SedOmApgéregﬁgg%( n‘fﬂ“&g 1 un%clelgay o be OE use§5'ne
of the conpounds the:tmannem angd/or preyentian mfcudmygenasemp&a@@m@tfcnwve

centers and nay t#46rddiySuch &°mh§ cecasirdiaBefé fetiitthathy an@Bith6a¢ | Somers.
The present invention is neant to conprehend such possi bl e

di astereoners as YEPELCSISeir racenic and resolved, 10 enantionerically
pure forns and phar maceut i Eompoundbpillalse inhibitprostanciddnduged smooth

Sore of the co gpg*agﬁag;&%g&htesﬁ Sceléhuf Rl syeleals Of Gontractlélpikandignds.
geonetric i sgrrers nce may be'o mlﬁﬁ%&%‘wﬂﬁ Ogrﬁﬂém%mhe tn‘F&“@\F&m i on

enconpasses hbar,raathma avd leosimopbdirelated:disordersih Ithwill abobp(nfmszyg enase
g o 1 AT ORISR Vot b0 s rtindos g0
t her apeut i cal é@"@@?‘? gatﬂ%/} iaﬂﬁé &feﬂ*'a‘FHLPﬁ EICOMoscri bed 20
above. By virtue of its high cyclooxygenase-2 (COX-2) activity

and/or its specificity for cyclooxygenase-2 over cyclooxygenase-1 (COX-
1), Compound I will prove useful as an alternative to conventional non-
steroidal antiinflammatory drugs (NSAID'S) particularly where such non-
15 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; kldney
20 .disease; those prior to surgery or taking anticoagulants.

Similarly, Compound 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

25 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

30 magnesium hydroxide, simethicone, a decongestant including
phenylephrine, phenylpropanolamine, pseudophedrine, oxymetazoline,
ephinephrine, naphazoline, xylometazoline, propylhexedrine, or levo-
desoxyephedrine; an antiitussive including codeine, hydrocodone,
caramiphen, carbetapentane, or dextramethorphan; a prostaglandin



Wthin this enbodi nent the invention enconpasses phar maceut i cal
conpositions for inhibiting.cvclooxygenase-2 and f.or treating— 0.
cycl ooxygenase-2 nedi at ed di seases as di scl osed her ei n conprising a
pharmaceutically acceptable carrier and a non-toxic 25 therapeutically
effective angigy;ngder cOMpound of fornmula |I. as descri bed PCTAINY6/80682

In a third enbodi nent, the invention enconpasses a nethod of

i nhibiting cycl ooxygenase and treating cycl ooxygenase nedi at ed

di seases, advantageously treated by an active agent that selectively 30
inhibits COX-2 in preference to COX-1 as di scl osed herein conprising:
adm nistration to a patient in need of such_treatnent of a non-toxic
therapeutically effective anmount of a conpéand of Formula | as disclosed
her ei n. WO 97/ 14691

PCT/ CA96/ 00682  including misoprostol, enprostil, rioprostil, ornoprostol or rbsaprostol; a

Th h ti t ;
Coﬁpﬁuﬁg”gﬁego;%uxe?@gg&gﬁhggt r Hon! a8 SAhistbifiel TAddition ARNP | Se @

velnamgd#e rmacut aIIy
accept abl e sal t, MVe@HigBENCOMpasses ang ‘5?49“& cycloo:mép
accept abl e car r| drseasaé comprising] gwdmihistration tapgatient m'aleedr(g'rswheraauneﬁhe

term " phar ma p&r@h from
phar maceutlcaf ce t gi h@aﬁxfl:fﬁcngegﬁﬁlo?fniﬂfﬂﬂéo?npoundﬂfg% ases
PG o gan o bas 2 Opanaly o ARt WHB Qs ompks-obsuch ingledierts 85

al um num ammoni hstedanimedla:elpabq)m ferric, ferrous, lithi um
F?Egesinglgﬁpg?P%;g;al tfre g‘ii tgﬁﬁ a%&@uumyffa‘f IH&Y ?}bem um tbd® 10
potassium and s# propou Aapsnterally,
accept abl e ot@anby inhalation sprayaurasctaﬁgl mdbsag nmtdbnpnlatmnsfconmnnngar Y,

and tertiary am
substituted am nggﬁwmh%gﬁgsci sucﬁ s ar qﬁe@ﬂﬁ%ﬁ%ﬁg"ﬁcaf Ta'hl ne, 15
e

choline, N, N-di b@Rd feDm paTentsr rein jncludes subcutaneous
di et hyl am noet haimjectiény] imteavepons; mtmrmrsnolar, iatriasteriad imjeetion or infusion

et hyl enedi ami ne, t&%ﬁ‘ii&'s Qﬂgitid]ﬁo tNe‘ifé&Yﬂ'nEhf@F WwitmfhloSded Aiiritls such as

gl ucosam ne, lgl Stmlce rats, Pl%rsre%. Gatlle s sheep, %rgg,pé/ms, o eihe %Snlxgoeund 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.

20 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

25 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 ordeér to provide
pharmaceutically elegant and palatable preparations. Tablets contain the

30 active ingredient in admixture with non-toxic pharmaceutically
acceptable excipients which are suitable for the manufacture of tablets.
These excipients may be, for example, inert diluents, such as calcium
carbonate, sodium carbonate, lactose, calcium phosphate or sodium
phosphate; granulating and disintegrating agents, for example, corn



met hyl gl ucam ne, norphol i ne, piperazine, piperidine, polyamne resins, 20
procai ne, purines, theebroetm ne, triethylamne, trinethylam ne,
tripropylam ne, tronetham ne, and the |like, and basic ion exchange
resins. It will be understood that in the discussion of
met hods of wo97468kat ment which foll ows, references to t RETEAMBRHS of
Formula | are 25 neant to also include the pharnaceutically acceptable

salts. The conpound of Fornula | is useful for the relief
of pain, fever and inflammation of a variety of conditions including
rheumatic fever, synptons associated with influenza or other viral

I nfections, common col d, | ow back apnggneck pain, dysnenorrhea,

headache, 30 toothache, sprains and strains, nyositis, neuralgia,

synovitis, arthritis .. i nchkudi rheumatoi d arthritis, nerative
Shint i seaces (BiebaDEAlgipic 43 Bindhe Peﬁyfs"a‘ﬂaempﬁmé SAHANE i o
bursitis, burnsacacig, anddubricatingagenys, for examplg, caagnesium steamtepstodmaeiures. -
I'n adgl tion, Suﬁéid?r(iﬂ%p%wtaﬁlﬁtshﬁyﬁéﬁ%coat%d ﬁﬁﬂie‘y'lﬁﬁy bé%htﬁigb/)/@ L4691

LE?-? &ggfgggggskggwn qgéhafllsnt;\'lgs ttoucigiirxy afs?%egmﬁ%n aned]acbssorptioq in % i can
be used in the gastenintestinalitractrandithercbypsavidela sustained actien overna tonger

the treatnment ageied. Fb?&ﬁ%ﬂhpm”,' aQimeé Yiela3 muaeiad Sech s pRicefyl hehosiedrate Ve
di sorders such as {Tac% 9%E Yearat di agzeél ol etel nog}at Q%Pan tl%]engge{tedb the
angi ogenesi s. 59F E1YCETY Y RfHempigyed; Theymay alsy y
prost anoi d- i nduteshnigueaddscribed imthecUsS.Ratent4:256.408y4,166:452; and t he
Y oatment of dyoiaaa he JAAPOAIOE herapeutk Wbl SR cOmtrol Sefensel > il
rel ated di SLQ dgr s. It w ?ﬁoﬁ?'ﬁﬁﬁw %T’ (ﬁgleuqe ay ’alsot ‘Eeﬁﬁlé%ﬂ@ﬁﬁ’as@p .
Al zhei mer' s di sgelatin capsules whereinthe active ingredieps iemixssbwith an inegaolidnt of
GrLORCLe") ) Rt et oo oo el phospas okl &
SpeciTicity for geESlAH AL ettt %fswg,d‘msi@'&f X Wi pyer
Conpound |~ wi | | opmiseiblessnlventssugh aaprepylene glycob Rifds end ethamol,egran oil
steroi dal an§i i piddiGipEer axaiplepeaht'dill Ijuid Paraffis, of blivelesl e such non- 15
steroi dal antiinflanmat orxqgé&%ssmnﬁgngggﬁéﬁi h@da'cﬁ%qgaéﬂgpinas in
admixture with excipients suitable for the manufacture of aqueous
suspensions. Such excipients are suspending agents, for example, sodium
carboxymethylcellulose, methylcellulose, hydroxy-propylmethycellulose,
20 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
25 example heptadecaethyleneoxycetanol, 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
30 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.




patients with peptic ulcers, gastritis, regional enteritis, ulcerative
colitis, diverticulitis or with st ory of
gastrol ntestinal lesions; G bl eedi ng, coagul ation disorders incl ud| ng
anem a such as hypopr ot hr onbi nem a, haenophilia or other bleeding
probl ens; ki disynibdyy di sease; those prior to surgery or taRCTrGA96/00682

anti coagul ant s. Simlarly, Conpound I, will be useful as
a partial or conpl ete substitute for conventional NSAID S in

preparati ons wherein they are presently co-adm nistered with other
agents or ingredients. Thus in further aspects, the invention
enconpasses pharnmaceutical 25 conpositions, for treating cycl ooxygenase-2
medi at ed di seases as defi ned above cdrﬁil sing a non-toxic
therapeutically effective anount of the conpound of Formula | as
defined above and one or r@ily suspensivnsmay be formulatediby suspending then

reliever includi raauae %Baiéﬁphﬁﬂ vegetﬁblértﬁli%t Bxalﬁple, arachid 611} blivebil,
i ncl udi ng caffel

si met hi cone, ggm% g{lfﬂﬁ'? r&tpﬁxglﬁt[lﬂl*f rﬂ} 1% rrlﬁrﬂe?zﬂagéﬁ@f i’npqﬁma‘i)wnh Vﬂ:i: i de,

phenyl pr opanol ammh' suspensionsmayicontain aythickening agent, for exampig,rheg
naphazoline, syl ¢jged &ﬂlffiﬁ%rc RidoMRL.E SWweRtanifg agémd such as those set forth

desoxyephedri ne; an anti usswe i ncl udi
car am'ypﬁen, car bé”g E’rﬂné*ﬁ @&?ﬁgmﬂ%#&ﬁwﬂ}y@ §$l§%§)§$oral WO
97/ 14691 paratlon These compositions may be preserved by ofamg?2
-43 - I ncl lﬂhn&lwcg%qscoﬁg@wfau |, rioprostil, onoprostol or
rosaprostol; a di ur et Qr

addi Pi on the i nventi o s&‘?ﬁ%ﬁ%&& @&5%@6@%%\’%&??&@@?%@&(&%%
medi at ed 10di aaagueous spspension: byathei additiomof wiaterpraviseithe @ctive need of
such treatment §p ﬁd@ﬂxﬂ@&hﬁxﬁ?@ﬁﬁﬂﬁ&'ﬂi@%&dlﬁ of Wetting gaitDswpeadinghe

conmpound of Formyl a i ona e vmth 0, or nore of
coch e odi ont & Agént and o¢ of iorP Aitservfified ?a*ai?ﬁie ispersing of Wettitlg "0
the treatnment of agentsgind mmtbyglagcngsgm@semwﬁedtwhose alrgady-meationed
Conpound | may bebadsl Nddigorsl excipibivs, forRixapiply, svat@ilhg! flavoring 8nd by

convent i onal lon %%Z%’l@i%ﬁéﬁtﬁ@@&%ﬁ%ﬁ%ﬁ%&eL?;E}"eaE;?P.S ers,  adj uvants
and vehi cl es. The t er m par She pharmaesuticalicorapesitions of thesinvention majkalse
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
20 agents may be naturally-occurring phosphatides, for example, soy bean,
lecithin, and esters or partial esters derived from fatty acids and hexitol
anhydrides, for example, sorbitan monooleate, and condensation products
of the said partial esters with ethylene oxide, for example, polyoxy-
ethylene sorbitan monooleate. The emulsions may also contain
25 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

30 form of a sterile injectable agueous 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-




I njections, intravenous, intranuscular, intrasternal injection or infusion
techni ques. I n additirer—+e—+the treatnent of-warn¥bl ooded ani mal s"such as 15
mce, rats, horses, cattle sheep, dogs, cats, etc.;, the conpound of the
invention is effective in the treatnent of humans.

i ndi cat ed ab®W@P148br maceut i cal conpositions for t r e RGTHgAI6/00682

cycl ooxygenase-2 nedi at ed di seases as defined nay optionally. I ncl ude
one or nore ingredients as |isted above. 20 The
pharmaceutical conpositions containing the active i ngredi ent may be in
a formsuitable for oral use, for exanple, as tablets, troches,

| ozenges, aqueous or oily suspensions, digspglsible pomders or

granul es, enul sions, hard or soft capsules or syrups or elixirs.

Conposi tions inten [o] P y ared a rdi.n 25
R R R M T e e L
conposi ti ons anddiolc Among tis ma;p&hlayehlglﬂsaml soheenss thasmaybe employed
selected fromt hﬁ‘re%%? Rﬁig%k%bmﬁoﬁfaxﬂfissfoam SediaffeRioride seMftionN9 agents,

| .
bhar mcsut P oal | yCarRIYERE Sath 3 olEHiRl, propy ink elyed) & poueifylene gheols mbhe 30 |

active ingred enalsbbeawedx dnaddition smde,tﬁm -0} arermwnnoaall)y employed
$ﬁcept abl e exci paeRkElveRt 61 sl naiugtﬁahﬁuﬁOFgf lﬁﬁs fa’n?flﬁaﬁ& fixeldif s-

car bonat &, Sadi 3maa'§?ﬂo‘%ma[°eved| e b i b .
phosphat e; gr anufaty a@,damlcluasolmawdtﬁmbu prenaramn of injectables.

V\i)497/ 14691 org ompound [ may also be administered in the goﬁ%f Qf\gflc g0682
-44 - | s X . ,

gel atin or 70 tongggoq Wﬁfﬁ@gﬁ‘ b‘gﬂtogqg ﬁ}ﬁe‘;‘“ g
stearate, steari Gan be prepared by mixing thméruganm wm@bleonomm;auw or t hey
may be coated byexci é;itmhﬁ@sélmm ¥rslofes b Gigald rthapekral

absorption in th r}ﬁﬁhﬁ ?rer‘ t her eg%l‘%so%&%
exdlr ay

sustai ned acti on
mat erial such asSge mt9nahmggmhuﬁermdp@yemglycqlsmear ate may be

leJrrgl Oéggenghﬁszgay al so beF@a® %ﬁi&lh&’etdi*@ams, 01nﬁﬂ§rh7lé(§él§ sdm?n%nsmd in the
t her apeutic tabl g?%pgﬁgloﬂgb%@r, istge cggﬁjo%gﬁo mn@?ﬁ@?‘; |0ns for

oral use may als @éplgp@g@ﬂﬁf;@n%gpplgg@on, topical application shall include mouth
washes and gargles.) Topical formulations may generally be comprised

of a pharmaceutical carrier, cosolvent, emulsifier, penetration enhancer,
20 preservative system, and emollient.
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
25 the administration of from about 0.01 to 50 mg of the compound per
kilogram of body weight per day, or alternatively about 0.5 mg to about
3.5 g per patient per day.
The amount of active ingredient that may be combined with
the carrier materials to produce a single dosage form will vary depending
30 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

bt O

»



gelatin capsules wherein the active ingredient is mxed with an inert solid
diluent, for exanple, calcium carbonate calciumsphosphat e—er—kaetr—or

as soft gelatin capsules wherein the active ingredients is mxed with water
or mi scible solvents such as propyl ene glycol, PEGs and ethanol, or an oil

15 nmedium §{@fes5481P! € peanut oil, liquid paraffin, or oldcrrcAvsiboss2
Agueous suspensions contain the active material in adm xture with
exci pients suitable for the manufacture of aqueous suspensi ons. Such

exci pients are suspendi ng agents, for exanple, sodirum

car boxymet hyl cel | ul ose, nethyl cel | ul ose, hydroxy-propyl net hycel | ul ose, 20
sodi um al gi nate, polyvinyl-pyrrolidone, gumtragacanth and gum acaci a;

di spersing or wetting agents nmay be a natuffal’l y-occurring phosphati de,
for exanple lecithin, or condensation products of an al kyl ene oxi de with
fatty acids, forformsnwilbgenerglby gontain betweendzomtaboudd rog o ebout S¢hmg

products of et hyéfﬁﬁafﬁ‘}éjﬁt Yedilnd, Srsically 25 i5U‘ﬁf§.Q09'xﬁ%,Wmf9003§g.
exanpl e hept adec o%c no r’ condpgsati-on pro ucts§f

et thene ogi de mﬁ&#“{%%ﬁ%&é@@@gﬁ@%&)’f F‘&typaci ds_and a hexitol
such. as pol yoxyet hyl ene sdt will be understoedthoweverthatithesspecific dosedevels
T e g e o s
sus%ensi ons may ecgﬂaﬁl‘%‘ ggpe@gﬁgﬁb}ggéﬁgg&mg 0?98?“%‘)? PR

ethyl, or n-propgdute pf hnhinistration,cateeof exaretion,dmg combination andthes, one

or nore flavori Ngevit] OF thpattietifr Aise¥Bé And tHegapygient s, such as
sucrose, saccharin or aspalch ane, K\D 97/ 14691 .

PCT/ CA96/ 00682 e compounds of the present imvention can_b&;)rg:pared

O |y suspensl@®nsacaording todhefiollewingmethadsendi ng t he active ingredient
in a vegetable oil, for exanple, arachis oil, olive oil, sesane oil or
coconut oil, or | ineral oil such as liquid paraffin. The oily
suspensi ons nay Mza t hi ckeni ng agent, for exanple, beeswax, 5 hard

paraffin or cetyl al cohol .Asappropriate]y sybstituted atid helida dsreacted wisht h

above, and fl avogjfsnissRiha BlertSueh 4 ¢hictofvrft ifithedhrogente B 2L SN

pr epar ati on. ) Jhesg, (o QpoRI L DS B e o ARk dhond WhiSH e ©F 2"
hydroxylated with base such as aqueous sodium hydroxide in a solvent
such as carbon tetrachloride with a phase transfer agent such as Aliquat
336. Then treatment with an oxidizing agent such as MMPP in solvents
such as CH2Cl2/MeOH, affords an sulfone which is reacted with an

20  appropriately substituted acetic acid in a solvent such as CH2Cl?2 in the

presence of an esterifying agent such as CMC and DMAP and then
treated with DBU to afford lactone Ia.




Di spersi bl e powders and granul es suitable for preparation of 10 an aqueous

suspension by the addition of water provide the—aetive i ngredi-ent in
adm xture with a dispersing or wetting agent, suspending agent and one
or nore pr eswﬁ% ilves. Sui tabl e di spersing or wetting agents and
suspendi ng agent “re exenplified by those already nmenti ongLT/CA96/008kDOVE.

Addi ti onal excipients, for exanple, sweetening, flavoring and 15 coloring

agents, may al so be present. The pharnaceuti cal
conpositions of the invention may al so be in the formof an
oil-in-water enulsions. The oily phase may be a - vegetable oil, for
exanple, olive oil or arachis oil, or a m al oil, for exanpl e,
liquid paraffin or m xtures of these. Suitable emulsifying 20 agents nmay
be naturally-occurring phosphatides, for exanple, soy bean, | ecit hin,
and esters or partR{l BSters deriveg o@Ment ty aci ds f SMe
anhydri des, for exa (E B an Ieate nends roduct s

of the said partial estlers with et i gHe oxi d6HGlpr exaMe QET Y OXY -

et hyl ene sorbitan mono® eate. The emul si ons may al so cont 25 sweet ening

and flavouring agents. Syrups and elixi
formul ated with sweet eni ng agents, for e

gl ycol, sorbitol or sucrpse. Such °N
denul cent, a preservati vé“?ﬂ&aaﬁ-wori b
phar maceuti cal conpositi & 'NGQHoe HRthd[ 30~ formof a sterile injectable

aqueous or ol eagenous suspension. This ©O suspension may be fornul ated

may be
B8Me gl ycerol, propyl ene
ons may_MMPRPcontain a

according to the known art using thgse sui t abl e di i Wbt t i ng
agents and suspendi ng agg bt g Aav e been_REnt i The
sterile injectable prepa al so KiOQC xsterié |l e
sol ution or suspensi on,_| OXi C paéﬁ@p@ﬁgé,lzyf' .’l 97/ 14691

-%6 -

PCT/ CA96/ 00682
accept abl e diluent or sol verg, for exanple, as a sol ut@on Mp 1, 3- but ane
diol . Anpng the acceptabl e vehicles and sol vents that may & Rfpl oyed

are water, Ringer's solution and isotonic sodiumchloride solutjon.

Cosol vents such as et hanol, propylene glycol or pﬁbyetﬁw ene Bycols my 5
al so be used. In addition, sterile, fixed oils are~xgcgave ally enpl oyed

DBU

la R1=302Me

-



as a solvent or suspending nedium For this purpose any bland fixed oil
may be enpl oyed including synthetic nmona- or diglyceri des—a—addition,
Tafty acids such as oleic acid find use in the preparatlon of injectables.
Conpound | may al so be administered in the formof a 10 suppositories for
rectal adm Qigshadey ON Of the drug. These conpositions PCTICKAY6HSE8PT epar ed

by m xing the drug with a suitable non-irritating exci pient which is
solid at ordinary tenperatures but liquid at the rectal t enperature
and will therefore nelt in the rectumto rel ease the drug. Such
materials are cocoa butter and polyethylene glycols. 15 For
topi cal use, creans, ointnents, gels, solutions or suspensi ons, etc.,
cont ai ni ng the conpound of Fornula | are-~ | oyed. (For purposes of
this application, topical application shall include nouth washes and
gargles.) Topical fornulations may generally be conprised of a

phar maceuti cal %?ﬁ“?h cosol vent, enulsifier, penetration enhancer,
preservative sy d gnol | i ent e | eval S of the

order of from about 0.01 "ﬁ%aPB"m]y substltu%hwpwk%tpngéggcx}gﬁ ht per day
are useful in t it appropriately submtuted acidbhalide innalsalsemcsuchrasi t i ons, or

al t.ernati vel a 'H&f)éeﬂle o?‘%rbasc ,i]c g ﬁ 9 % For

B _
exanple, inflTa t|onna tlve %ﬁ 5 I stration
of from about 09Beines Bcthes reacted Withiam, Pﬁéteysxbs“tﬁeﬂd}j’rc&iﬂr{’bﬂebody

wei ght per day, R?tXHIm arsolvent sbgh abDMFangd with adbasbsuch as sodiufh Bydriger
patient per dayipen treatment with DBU i Q%oﬂ)"é‘ﬁr' Qﬁ(ilpﬁs E&gb:ﬁ&le'ﬁfdgg# Tﬂbgoﬁ@ at nmay

be conbi ned wit e carrier materia uce a si osage
formw |l vary d8pendi ng 30 upon the host treated and the particul ar node
of adm ni stration. For exanmple, a fornulation intended for the oral
adm ni stration of humans may contain from0.5 ng t g Rf active
agent conpounded with an Eﬁép@@)@(ﬁ/éﬁw"&o Rt punt of carrier
mat eri al which nma 3vam‘y ut to about RthBﬁlFt ot al
conmposi ti on. Dosa e -—\AQ—Q—ZJ—HG@;L- 5 an, UV
PCT/ CA96/ 00682 -47 - a2 forns
will generally cont ai @ bet ween f?H Cl dmf tQ abyut 500 ny l:”(Hf an
active ingredient, typically 25 nyg, 50 ny, 100 nmg, 208LB%) 300 ny,
R‘l
3 pe
R DBU
0O CHLCN
O
O
X
*R2 la R'=SO,Me
10 | | X=0, 8, NR'®
Method C

A halo ester of acetic acid is coupled with an appropriately
substituted nucleophile in water with sodium hydroxide to give an
15 appropriately substituted acetic acid which is then reacted as in method A
to afford lactone Ia.



400 ng, 500 ng, 600 ng, 800 ng, or 1000 ng. It will be
under st ood, however, that the specific dose level. .. 5 for any particular

patient will depend upon a variety of factors including t he age body
wei ght, general health, sex, diet, time of admnistration, out e of
adnini strati QYPOWUEM of excretion, drug conbination and t hBCT ’C”"“Q@&erl ty
of the particul ar di sease undergoi ng therapy. The
conpounds of the present invention can be prepared 10 according to the

fol |l ow ng net hods Met hod A An appropriately
substituted acid halide is reacted wth t hi oani sole in a sol vent such
as chloroformin the presence of a Lewis 150acid such as alum num chloride
to afford a ketone which is then hydr oxyl ated with base such as

aqueous sodi um hydroxi de i
wi th a phase transfer age

a sol vent such as carbon trachl ori de
such as Ali aOH336, Therﬁeat nent with
an oxi di zi ng agent such iBrs o vﬂ —‘—Snch a XR
CH err]C[err]/MeCOH, affdrds an sul fone which HyQ reacteg‘vvlth an 20
appropriately substituted acetic acid in a solvent such as CHerr]C[err]

in the presence of an esterifyi ngsagent h.RS CMC and DMAP and t hen
treated with DBU to afford | actone | at R* 97/ 14691
PCT/ CA96/ 00682 METHOD A -48 |

O

la R'=S0O,Me
X=0, S, NR'®



WD 97/ 14691 PCT/ CA96/ 00682

49 Met hod-B . : _ iately substituted
hydr oxyket one i s acyl at ed wi t hn appropriately substituted acid halide
in a solvent such as 5 dichloronethane in the presence of a base such as

pyri di ne. W@ 9pfrisay obtained is then reacted wth ap&%&g)ﬁ“&ate' y
substituted nucl eophile Rlerr] XHin a solvent such as and with a

base such as sodi um hydri de, then treatnent with DBU in a sol vent such
as acetonitrile affords |actone | a. [err] Met hod
C A hal o ester of acetic acid is coupled with an
appropriately substituted nucl eophile in water with sodi um hydr oxi de
to give an 15 appropriately substitut eddcetic acid which is then reacted
as in nethod A to afford | actone |a.

Method D

A halo ester is reacted with an appropriately substituted
amine RZR15NH in a solvent such as toluene to give an intermediate
5  which is then reacted with DBU in a solvent such as acetonitrile to afford

lactone Ia.
R R?
3 R4 HNR15R2 3 R4
o Toluene, A o
o}
(C1,Br,1)

CH,CN




WO 97/ 14691 PCT/ CA96/ 00682

-50 - [err] WO 9#-14691 ST

PCT/ CA96/ 00682 -51 - Met hod D

A halo ester is reacted with an appropriately substituted am ne

Rl err] R err] NMoiswi4950l vent such as toluene to give an i nt RITACKIGDES
which is then reacted with DBU in a solvent such as acetonitrile to afford

| act one 1 a. [err] WO 97/ 14691
PCT/ CA96/ 00682

-52-

Method E

An appropriately substituted bromoketone is reacted with an
appropriately substituted acid in a solvent such as ethanol or acetonitrile
5 in the presence of a base such as diisopropylethylamine or triethylamine
to afford an ester which is then treated with DBU in a solvent such as
acetonitrile to afford lactone Ia.

R! .
w j\/ Amine base
+ XR2
Br HO Solvent, A
o
R‘l
3 Re R!
RE R*
_DBU_
o CH4,CN o | -




- 52 - Met hod E An appropriately substituted

bronoketone is reacted with an appropriately substituted acid.in a .

sol vent such as ethanol or acetonitrile 5 in the presence of a base such as
di i sopropyl et hyl ami ne or triethylam ne to afford an ester which is then
treated mﬁth“QﬁH L..a sol vent such as acetonitrile to tone
la. [err] ke 571 14691 FEHCASnbits

PCT/ CA96/ 00682 _ -53 - Met hod F

An appropriately substituted hydroxyketone is reacted with an

appropriately substituted acid halide in a solvent such as 5

di chl oronet hane and with a base such as pyridine to afford an ester which
is then cyclized using sodiumhydride in a3ixture of THF and DMF to
afford a lactone. The |l actone is then oxidized with an oxidi zi ng agent

such as MWP, nCPBA or OXONE in solvents such as di chl or onet hane and/ or

met hanol to afforﬂMne | a. [err]

An appropriately substituted hydroxyketone is reacted with
an appropriately substituted acid halide in a solvent such as
5 dichloromethane and with a base such as pyridine to afford an ester which
is then cyclized using sodium hydride in a mixture of THF and DMF to
afford a lactone. The lactone is then oxidized with an oxidizing agent
such as MMPP, mCPBA or OXONE® in solvents such as
dichloromethane and/or methanol to afford lactone Ia.

(o) R"’ ; SMe
SMe . 3 R4
w Gt~
HO z CH,Cl,, Pyridine
SMe
CH.Cl,
MeOH

10



WO 97/ 14691 PCT/ CA96/ 00682

- 54 - Met hod G An appropriately substituted

hydr oxyket one is acylated with acetyl brom de or chloride in a sol vent
such as dichl oronethane with a base such as DBU and DVAP. Furt her
treat ment wWa®784@ase such as 5 sodium hydride in a sol VEHEA%42as DVF
effects cyclization to afford the 5-nmenbered | actone. Treatnent of
this lactone with a base such as LDA and an appropriately substituted
acid halide in a solvent such as THF, foll owed by oxidation with a
reagent such as MWPP in solvent such as CHerr]d[err]/MeCOH and
hydrol ysis by a base such as NaOH in a saqlggent such 10 as MeOH THF gi ves
an al cohol Ib which is then oxidized to | actone Ic by a reagent such
as Jone's reageﬁé hndzisolvent such as acetone(the initially formed
ket one is reduc e reaction _and acyl ated, thus requiring

hydrol ysis and re-oxi dat i An appropriately substiwed bydroxyketone:is agylated with
al cohol I'b can 'aeetgbb?&ﬂﬁlé &chletiae inh salvenb ¥ich 52 didRlctenidiRantowith a
IeDIC%c &82%528'2 "Pase gluccﬂc asDBU Iaglld W‘ﬂ? Further Irgét;)lent wigh a base X&% ﬁgggﬁ
An appr opri abel yodivss hydride in asolvent such asiDME effects eyalization e afford the
5-membered lactone. Treatment of this lactone with a base such as LDA
and an appropriately substituted acid halide in a solvent such as THF,
followed by oxidation with a reagent such as MMPP in solvent such as
CH2C12/MeOH and hydrolysis by a base such as NaOH in a solvent such
10 as MeOH/THF gives an alcohol Ib which is then oxidized to lactone Ic
by a reagent such as Jone's reagent in a solvent such as acetone(the
initially formed ketone is reduced in the reaction and acylated, thus
requiring hydrolysis and re-oxidation to obtain ketone Ic). Alternatively,
alcohol Ib can be obtained by using an aldehyde R2ZCHO as the
15 electrophile instead of an acid halide.

: SMe
SMe 3 R4
w _AcCLDBU NaH, DMF
HO DMAP. CHgCIz )\ o
o - o

sMe 1) (Br,Cl)TRZ R!
0

R® R* R® R*
—_LDATHE
o, | 2) MMPP o_ |
NCH ﬁlz R2
3 ,
0 )M*;OH, THF O HO b Rl-5O,Me
R1
rR? Rt
Jone's reagent
Acetone o |

R2
O o

lc  R'-S0,Me



sul foxide with a reagent such as MWP in solvents such as

di chl oronet hane and net hanel fol | owe tissd t h t rdd-uereaeet+€e—5
anhydride, then aqueous sodi um hydroxide. Further _treat ment by Cl[err] in
aqueous acetic acid followed by treatment by an anmine affords an
internmedi ate_sul fonam de. This sul fonam de is then esterifpe®ficAdsholssn
appropri atel %’UB& ?t uted acid in the presence of a reagent such as CMC
and further treatnment with a base such as DBU affords the lactone. In the
10 case where the amine group is protected by an acid | abile group

treat nent with an acid such as trifluoroacetic acid in a solvent such
as di chl or onet hane affords conpound-f5%&.- [err] WO 97/ 14691
PCT/ CA96/ 00682 - 56 - Met hod |

An appropri at eMetho®¥l i t ut ed bronpketone is reacted with an

appropriately substitut with a
5 base such as Et[err]%’%@?#@@%ﬁﬁﬁ%ﬁ%ﬁvze ﬁ%e;rg{) ‘lb%/cgts&gghydroxy
conpound |d. ESwiéexide with ageagent such a5 MIMPP i solveats st in a sol vent
such as THF andichiéronfethét shdsmetharol fallowed by trédyment withitfifluefodcbtic

erls];)t gﬁelngﬁf Fﬁj#n S élﬁlP%ﬁof%‘{e@?ggﬁalﬁﬁlﬁgg@%@el y Slf%@{éa}tﬁ?&qb uc?' eophile 10
conpound I f i s agugQusRsgtic lowed by treatment by an amine affs
: intermediate sulfonarmde This sulfonamide is then estenfied w1th an
appropriately substituted acid in the presence of a reagent such as CMC
and further treatment with a base such as DBU affords the lactone. In the
10 case where the amine group is protected by an acid labile group treatment
with an acid such as trifluoroacetic acid in a solvent such as
dichloromethane affords compound Ia.

SMe 1) MMPP SO,NR' R
3 H4 3 4
2) TFAA R
HO 3) NaOH HO
o) 4)Cl, ° 0
: 5) HNR16R17 2
| Lo YR
CMC, DBU
[2) TFA]
R1
R® R*
o |
X~Rz
O

la R'=SO,NR'6R'”



WO 97/ 14691 PCT/ CA96/ 00682

- 57 - Met hod J — An approprtately substituted nucl eophile
is reacted with an appropriately substituted hal oacetate in a sol vent
such as acetonitrile with 5 a base such as DBU to afford conpound I a.

[err] WOA1459f 14691 PCT/CA96/00682

PCT/ CA96/ 00682 - 58 - Met hod K

An appropriately substituted vinyl ketone is coupled with an
appropriately substituted benzal dehyde with a catal yst such as 3-benzyl- 5
5- (2- hydroxyet hyl ) 4-met hyl t hi azol i um chloride in the presence of a base
such as triethylamne in a sol vent such §§61-’ 4-di oxane to form a di ketone.
The di ketone is cyclized in a solvent such as nmethanol with a base such as
DBU to the final product Ig. Wien Rlerr]=SdJerr]Me, the starting materi al
can al so be a p-nethylthiobenzal dehyde, with the nmethylthio group being
10 oxidized to] Eﬂ eii]l\/e using MVWPP, nCPBA or OXONE[err] in the last step..
[err]

An appropriately substituted bromoketone is reacted with an

appropriately substituted acid in a solvent such as acetonitrile and with a
5 base such as Et3N. Treatment with DBUand then O gives a hydroxy
compound Id. Etherification of this hydroxy with an alcohol in a solvent
such as THF and with an acid such HCIl gives Ie. By oxidation of the
sulfide into a sulfone by a reagent such as m-CPBA and then
displacement of this sulfone by an appropriately substituted nucleophile
10 compound If is obtained.

R1 R® OH
w 1)1 EtN, CH,ON
+ SPh 2) DB
Br HO 3)0, o_ |

SPh
o) " o
R® OR id
o | 2) HXR?, NaOH, DMF
THF SPh
(o)
le
R1
R® OR
o |
X~ 2
R
(o) .
R=C1.ea|kY'

X=0, S, NR"®



WO 97/ 14691 PCT/ CA96/ 00682

- 59- Met hod L . An_appropriatelyssubst Huted—hetrede—+ s
réacted wth a base such as DBU in a solvent such as acetonitrile to
af ford an epoxi de whi ch is then reacted with an appropriately
substi t ut ed fvé:,L, geile in solvents 5 such as DMF and a hearcAseomés ord
| actone la. [er ? Met hod M 10 An
appropriately substituted acid halide is reacted with an appropriately
substituted hydroxyketone in the presence of a base such as pyri di ne
in a solvent such as acetonitrile, further treatment with a base
-57-
Method J

An appropriately substituted nucleophile is reacted with an
appropriately substituted haloacetate in a solvent such as acetonitrile with
5 abase such as DBU to afford compound Ia.

R! R
3 e RE R4
DBU, R2XH
0 1 CHLCN o |
X~ R2
(C1, Br, 1)

la X=0O,S, NR'S



such as DBU gi ves an hydroxyl actone. The hydroxyl actone is reacted _
with an appropriately substi-+uted halide in a solvent such as benzene with

15 a reagent such as Ag[err]CJerr] to afford the lactone I|h. WO
97/ 14691 PCT/-CA96/ 00682

-60 - [err] WO 97/14691 ~Method N PCT/CA960682
appropriately substituted hydroxyketone is reacted with an

appropriately substituted carboxylic acid with an esterifying agent
-58-

Method K
An appropriately substituted vinyl ketone is coupled with an
appropriately substituted benzaldehyde with a catalyst such as 3-benzyl-
5  5-(2-hydroxyethyl)-4-methylthiazolium chloride in the presence of a base
such as triethylamine in a solvent such as 1,4-dioxane to form a diketone.

The diketone is cyclized in a solvent such as methanol with a base such as
DBU to the final product Ig. When R1=S07Me, the starting material can

also be a p-methylthiobenzaldehyde, with the methyithio group being
10  oxidized to SO2Me using MMPP, mCPBA or OXONE® in the last step.

I3 O
o g CHO M’\)_s) cor

e I - (Y -
R? Et;N, Dioxane

R' |
O RS R4 DBU
2
R°X MeOH




5 such as CMC in the presence of DVAP in a solvent such CHerr]dJerr],
followed by treatnent with a base such_as DBU.fo afford a_lactone ester

This Tactone ester is then reacted with a reagent such as the one forned
with piperidine and trinmethylalumniumto afford the |actone Ic.

97/ 14691 PCT/ CA
61 - [erMpomet RANEEboss2

-50.

Method L
An appropriately substituted halide is reacted with a base
such as DBU in a solvent such as acetonitrile to afford an epoxide which

- is then reacted with an appropriately substituted nucleophile in solvents
5 such as DMF and a base to afford lactone Ia.

R' R’
A o4 R® 4
R DBU R
fo) CH4CN o
IO
o)
Cl o
R2XH
DMF/Base
Method M
10 An appropriately substituted acid halide is reacted with an

appropriately substituted hydroxyketone in the presence of a base such as
pyridine in a solvent such as acetonitrile, further treatment with a base
such as DBU gives an hydroxylactone. The hydroxylactone is reacted
. with an appropriately substituted halide in a solvent such as benzene with
15 areagent such as Ag,CO; to afford the lactone Ih.

)



Met hod O An appropriately substituted nucl eophile such as
pentan-3-ol 5 is treated wth a base such-as—sodi um hydride in a sol vent

such as benzene and then reacted with an el ectrophile such as sodi um
chl oroacetate to afford an acid. This acid is then reacted with an
appropri at alyomideat i t ut ed hydr oxyket one wi th an est ecrichsempeszeagent
such as CMC in a solvent such as dichl oronethane to give an ester
which is cyclized upon treatnent with 10 a base such as sodium hydride in
a solvent such as DW to afford | actone WO 97/ 14691
PCT/ CA96/ 00682 _ - 62 - [err]
Met hod P An appropri at el yqﬂsubsti tuted nucl eophile is
reacted with an 5 appropriately substittied hal oacetate al kaline salt
(such as sodium in a sol vent such as benzene and with a reagent such
as Ag[err]CJerr] to give an . erRhhi ch i sYhen hydrol yzed with a
reagent such as NaOH in solgen o
9 R + (Br.Cl N
HO 0
0]
R1
- Ra R4
1.Pyridine, CH;CN
2. DBU, A o |
OH
o)
PhH
A92C03
R2(C\.Br, 1)
R‘l
Ra R4
|
X~R?
O

th R1=302Me
X=0

Method N
An appropriately substituted hydroxyketone is reacted with
an appropriately substituted carboxylic acid with an esterifying agent
5 suchas CMC in the presence of DMAP in a solvent such CH2Cl2,
followed by treatment with a base such as DBU to afford a lactone ester.
This lactone ester is then reacted with a reagent such as the one formed
with piperidine and trimethylaluminium to afford the lactone Ic.



such as water and nethanol to give an acid. The aC| dis then esterified

with an appropriately substi.tuted hydro eagents—sueh—as—10-—
CNMCand DVAP 1 n a sol vent such as dichl oromet hane to give an ester

which is then cyclized with a base such as DBU in a sol vent such as
CH3CN to afford a | actone. The sulfide is then oxidized W tderfdogge@nt
such as MwPP WR%3#0bnt s such as CHerr]CJ[err], MeOH and water to afford

| actone la. 15
PCT/ CA96/ 00682

10

WO 97/ 14691
- 63 - [err]
-6l -
R1
3 n4
R . O. O
HO EtO OH
O
R‘
1. CMC, DMAP, CH,Cl,
2.DBU | OFEt
4 I
M92A|R2
CH,Cl,
H1
R3 R4
o |
X~R?2
0
lc  R'=SO,Me
X=CO

Method O

An appropriately substituted nucleophile such as pentan-3-ol
is treated with a base such as sodium hydride in a solvent such as benzene
and then reacted with an electrophile such as sodium chloroacetate to
afford an acid. This acid is then reacted with an appropriately substituted
hydroxyketone with an esterifying reagent such as CMC in a solvent such
as dichloromethane to give an ester which is cyclized upon treatment with

a base such as sodium hydride in a solvent such as DMF to afford lactone
Ia.



Met hod Q An appropriately substituted acetic acid salt is
reacted wwth a 5 nucleophile such as vinyl magnesi-um brom de 1 n'a sol vent

such as DME to afford a ketone, which is then reacted as in nethod K to
afford cycl opentone |g. WO 97/ 14691
PCT/ CA96/ 006 80 97714691 - - 64peTICA6/00682! I ]
Met hod R 4 Br onot hi oani sole is react ed with a base such as
n-BuLi in
-62-
1. NaH, Benzene o R
R2XH ; 2 3 g

o Ho)‘\/xn

. HO

ONa)k,CI J

A CMC, CH,Cl,
R3
R* R
3
o | NaH,DMF ' R*
XR?
o 3\\
la  R'=SO,Me S
Method P

An appropriately substituted nucleophile is reacted with an
5 appropriately substituted haloacetate alkaline salt (such as sodium) ina
solvent such as benzene and with a reagent such as Ag2CO3 to give an
ester which is then hydrolyzed with a reagent such as NaOH in solvents
such as water and methanol to give an acid. The acid is then esterified
, with an appropriately substituted hydroxyketone with reagents such as
10 CMC and DMAP in a solvent such as dichloromethane to give an ester
which is then cyclized with a base such as DBU in a solvent such as
CH3CN to afford a lactone. The sulfide is then oxidized with a reagent
such as MMPP in solvents such as CH2Cl12, MeOH and water to afford
lactone Ia.
15



5 a solvent such as THF to formthe correspondl ng lithiumreagent which is
then reacted with an appropriately zlactone (Tet+rahedron— —
1984, 40, 1313) to give a hem ketal. The acetal is then cleaved with an
acidic such as p-TsOH in a solvent such as water to give a

hydr oxyket ORgn osffagessul fide is then oxidized with a reagentcroassonss210
Oxone, in the presence of a phase transfer reagent such as Aliquat 336

in solvents such as t-BuCOH and water to give a sulfone. The

hydr oxyketone is then esterified with an appropriately substituted acetic
acid with reagents such as CMC and DVAP in a solvent such as CHerr]dJ[err]
to give an internmediate ester which is cyc&zed with a base such as DBU 15

to give lactone I'm - WD 97/ 14691
PCT/ CA96/ 00682 - 65 - [err] WD 97/ 14691
PCT/ CA96/ 00682 Ag,CO4Benzene, Akt hod &)

An appropri at el yR&xist &t ut gru)\rl_lgp e L8t di azoti zeq ith brl
in an acid such as Herr] er] % er’, foll owed by }a\O/l&N’q(ﬁ

R? NaOH, MeOH
R‘ 3 H4 H20
3
w HO
o : 1§
,
)\\ CMC, DMAP, CH.Cl, HO XR
o XR?
DBU, CH,CN
R'I
R! 3
MMPP, CH,CI
I 2o |
MeOH, H,O XR2
XR?
O o
la  R'=50,Me
Method Q

An appropriately substituted acetic acid salt is reacted with a
5 nucleophile such as vinyl magnesium bromide in a solvent such as DME
to afford a ketone, which is then reacted as in method K to afford
cyclopentone Ig.



neutralization with NaOH af fords an hydroxypyridine which is reacted 5

followng the nethod - J. [err] Method T An
appropriately substituted hydroxylactone is treated with a base such as
KOH in a solvent such as DMF, followed by treatment with 10 an

appropri at el woserhséont ut ed hal opyridine afford |l actone |i. PECHCA96/00682 WO
97/ 14691 PCT/ CA96/ 00682

-67 - Met od" U An appropriately substituted
nitropyridine is reduced with a reagent such as Fe (powder) and

NH err]Cd in solvents such as ethanol and water to give an

am nopyri dine which is diazotized with Na rr] in 5 aqueous HO, the

di azoniumsalt is deconposed with copper salts such as Cud in HO to
give lactone li. [err] .

o "R\‘/k MgBr R® O
R? ™ 2

DME R"

Method R :
4-Bromothioanisole is reacted with a base such as n-BuLi in
5 asolvent such as THF to form the corresponding lithium reagent which is

then reacted with an appropriately substituted lactone (Tetrahedron,
1984, 40, 1313) to give a hemiketal. The acetal is then cleaved with an
acidic such as p-TsOH in a solvent such as water to give a
hydroxyketone. The sulfide is then oxidized with a reagent such as

10 Oxone®, in the presence of a phase transfer reagent such as Aliquat 336®
in solvents such as t-BuOH and water to give a sulfone. The
hydroxyketone is then esterified with an appropriately substituted acetic
acid with reagents such as CMC and DMAP in a solvent such as CH2C12
to give an intermediate ester which is cyclized with a base such as DBU

15 to give lactone Im.



Met hod W An appropriately substituted hal o acetate is

re J(Rlerrt] )NH) in a
sol vent such as CH3CN further treatnent with a base such as NaH in a
sol vent such as DWW affords | actone |a. -+ WD 97/14691

PCT/ CA96/ 00680 97/14691 | -68 - [erﬁd‘rlcmsmossz

-65-

Buli 2
Oy Ree T i ho — L gy
O
” o 7( T

—_ p-TsOH, H,0
A
— ”:, SO Me
)%@’ *™" Aliquat 336® /AKQ’ SMe
HO - ;
o | t-BuOH, Oxone®, H,0 O o
1)HOOCCH,XR?
CMC/CH,Cl,
2) DBU

R1

la R'=SO,Me



Met hod X An appropriately substituted | actone (Tetrahedron,
1984, 5 40, 1313) is treated with a basesuctras.LDA and reacted with

2,2,2- trifluoroi odoethane. Further treatnment with the lithiumsalt of
4- br onot hi oani sol e gi ves the desired hem ketal, which is then reacted
as in MeWeo/IN 0 give the desired lactone Im [err] PCT/CA%S8D7/ 14691
PCT/ CA96/ 00682 -69 - Met hod Y
An appropriately substituted al cohol is reacted with an appropriate
hal oaci d such as bronvacetic acid with a base such as NaH in a sol vent
such as THF to afford an acid ether which is then esterified with 5 an
appropriately substituted hydroxyketone V\AG h reagents such as CMC and

'DMAP in a solvent such as CHerr]C[err] 0 give a ketoester. The ketoester

is then cyclized, i e presence of a base such as DBU and a dehydrating
reagent such as pyl trifluoroacetate in a solvent such as CH3CN to

afford | actone |a. [ &kn hppropriately substituted aminopyrydine is diazotized
with NaNO2 in an acid such as H2SO04 in water, followed by

neutralization with NaOH affords an hydroxypyridine which is reacted
5 following the method J.
R‘l
R3 R
1) H,SO/H,0 HO Method J
o

N
HzNIN;\j 2) NaNO, \E;\j —_— I N=\
‘ OMZ

Z 3)NaOH
i R'=SO,Me
Z=alky!
X=0

Method T _
An appropriately substituted hydroxylactone is treated with a

base such as KOH in a solvent such as DMF, followed by treatment with
10 an appropriately substituted halopyridine afford lactone Ii.

(Br ,C)~_ N

N
R! 1
Z R
R® R* NO, RS R
o | o |
OH KOH, DMF XR?
o)

o

i  R'=SO,Me
R2=pyridine
X=0



WO 97/ 14691 ~ PCT/ CA96/ 00682

- 70 - Met hod Z . 2y subst iHt-eg————
hydr oxyl actone is reacted with an appropriate halide in the presence of
a base such as NaH, with a reagent such as Bu4N in a solvent such as
DVF to afforgglodgdsene Ih. [err] 5 Method A-1  pCTiICA96/00682 AN
appropriately substituted carboxylic acid is esterified with an
appropriately substituted hal oketone in the presence of a base such as
(iPr)2NEt in a solvent such as EtOH; further treatnment with a 10 base such
as DBU and a reagent such as iso-propyl 2,2,2-trifluoroacetate in a

sol vent such as CH3CN affords |actone |a. WO 97/ 14691

PCT/ CA96/ 00682 -67 - - 71 -

Method U
An appropriately substituted nitropyridine is reduced with a
reagent such as Fe (powder) and NH4CI in solvents such as ethanol and
water to give an aminopyridine which is diazotized with NaNO2 in
5 aqueous HC], the diazonium salt is decomposed with copper salts such as
CuCl in HCl to give lactone Ii.

R1
Fe powder
NH,CI, EtOH, H,0 O
Nx A
7 “No,
Me
1)} HCI aq.
2) N8N02
3)CuCt, HCI
or HPFs

i R'=SO.Me
R2=pyridine

Method W
An appropriately substituted halo acetate is reacted with an
10  appropriate secondary amine (RZ(R15)NH) in a solvent such as CH3CN;
further treatment with a base such as NaH in a solvent such as DMF
affords lactone Ia.



[err] Met hod B-1 5 An appropriately

substituted ketone is-+eacted wth a reagent such as TMSCN in the
presence of a Lewis acid such as Znl[err], further treatment with a
nmetal salt of thioanisole followed by hydrolysis affords an

hydr oxyket onewo®zit4bat i on of the sulfide with an oxidi zi ng rREIEEAI/00682 such
as Oxone in solvents such as t-BuOH, EtQAc and water gives the 10 sulfone.
Esterification of the alcohol and an appropriately substituted acetic
acid wth a reagent such as CMC and DVAP in a sol vent such as
CHerr]C[err] followed by treatnment with a base such as DBU gi ves the

| act one I n. WO 97/ 14691 - 68 -

PCT/ CA96/ 00682

R‘I R1
3 R‘ Ra R4
1) R2XH, CHLCN,A
Q 5 o |
)\\ 2) NaH, DMF XR2
o @B °
la  R'=S0,Me
X=N(R'%)
Method X

An appropriately substituted lactone (Tetrahedron , 1984,

5 40, 1313) is treated with a base such as LDA and reacted with 2,2,2-
trifluoroiodoethane. Further treatment with the lithium salt of 4-
bromothioanisole gives the desired hemiketal, which is then reacted as in
method R to give the desired lactone Im.

H
'}Lfo 1)LDA, CFsCH,l, THF ¢ ,,,,}ij@,sm
o
o
7&—0 2) /O/ SMe J
Li 2

Method R

R‘l

im R1=802Me



-72- Jerr] Method CG1 5

appropriately substituted enone is reduced with hydrogen
Such as et hyl
carbon to give an al cohol. This al cohol
group by tr [YeorM t h reagents such as met hanesul f onyl
triethylamne in a solvent such as nethyl ene chloride,
t r eat ment

afford |l actone Ij.

acetate with a catal yst such as pal |l adi um on
was transforned into a

in a solvent such as acetone with a reagent such as
i odide to afford a conmpound which was then reacted as in nethod

An
—ep—a—S0rENT
acti vated
| eavi ng
pCT/CAM/GB6i2de and
10 followed by
[ithium
Mto

-69-

Method Y
An appropriately substituted alcohol is reacted with an

appropriate haloacid such as bromoacetic acid with a base such as NaH in
a solvent such as THF to afford an acid ether which is then esterified with

S an appropriately substituted hydroxyketone with reagents such as CMC
and DMAP in a solvent such as CH2CI2 to give a ketoester. The ketoester
is then cyclized in the presence of a base such as DBU and a dehydrating
reagent such as iso-propyl triflucroacetate in a solvent such as CH3CN to
afford lactone Ia.

OH NaH, THF
R2OH + (.C1.By7 Y : HO
2
o) A W]/\OR
o
R1
HO
CMC, DMAP
CH,Cl,
y
R1 R4 H‘
°p R* DBU, CH,CN 3&)\"/@/
o | A @ o
0H2 O 0)\
° Fsc)Lo/l\ OR?
10 lh  R'=S0,Me



WD 97/ 14691 PCT/ CA96/ 00682

- 73 - Jerr] e —— Met hod D1

5- Ami no- 2- al koxypyridine is converted to the corresponding 5 diazoni um salt
and heated with acetic anhydride at 100-110C. The correspondi ng

5- acet oxy- 2- aWRO¥4$9Y i di ne i s then hydrol ysed with, sodi RETIGA6/80682e t o

gi ve the 5-hydroxy-2-al koxypyridine which is reacted according to nethod
J. [err] 10
-70 -
Method Z

An appropriately substituted hydroxylactone is reacted with
an appropriate halide in the presence of a base such as NaH, with a
reagent such as BugNI in a solvent such as DMF to afford lactone Ih.

R! R!
°R R4 *R R*
NaH, R3(Br, Cl, |
o | ( -G
OH OR?
o) o]

BugNi, DMF, A

5 lh  R'=SOMe

Method A-1

An appropriately substituted carboxylic acid is esterified
with an appropriately substituted haloketone in the presence of a base
such as (iPr)2NEt in a solvent such as EtOH; further treatment with a

10 base such as DBU and a reagent such as iso-propyl 2,2,2-trifluoroacetate
in a solvent such as CH3CN affords Iactone Ia.



WD 97/ 14691 PCT/ CA96/ 00682
-74 - Met hod E-1
Z(RS)-2-Methyl -4, 4, 4-trifluorobutyryl chloride(G&G ~ 2238790-A) is
reacted with thioanisole in the presence of a Lewis acid such as

AlC [err]. (Qﬁ%ﬁ*ﬁgne is then hydroxylated by air in the peeraosies®l 5
potassiumt - de and tri et hyl phosphite, and the sulfide is then
oxidized with m CPBA to the sul fone. The hydroxyketone is then

esterified wwth an appropriately substituted acid in the presence of CMC
and DMAP in a solvent such as CHerr]dJ[err] to give an internedi ate ester

which is cyclized with a base such as DBU to give | actone |o. WO
97/ 14691 -71- PCT/ CA96/ 00682
-75 - [err]
Ri
) R1 3 H4
3o B (iPr) NEt
HO 2 4 R (o)
Y XR j\'(@/ ——— S
Y o} o
XR2
DBU, CH,CN
A
)(3]\ J\
F.C~ O
Ri
3R R4
o, |
XR?
O

la  R'=SO,Me

Method B-1
5 An appropriately substituted ketone is reacted with a reagent

such as TMSCN in the presence of a Lewis acid such as Znl?, further
treatment with a metal salt of thioanisole followed by hydrolysis affords
an hydroxyketone. Oxidation of the sulfide with an oxidizing reagent
such as Oxone® in solvents such as t-BuOH, EtOAc and water gives the

10 sulfone. Esterification of the alcohol and an appropriately substituted
acetic acid with a reagent such as CMC and DMAP in a solvent such as
CH2CI2 followed by treatment with a base such as DBU gives the lactone
In.



WO 97/ 14691 PCT/ CA96/ 00682

-76 - Met hod F-1 Hydr oqui none is reacted—wi-th a

hal osubstituted acetate, chlorinated with sul furyl chloride, nethylated
wi th i odonet hane in the presence of a base and foll owed by hydrolysis
with sodi um hV@Ba468k to 5 give the substituted phenoxy actI/CAY%@68 which
Is reacted according to nmethod A to afford | actone |a.

[err] WO 97/ 14691

PCT/ CA96/ 00682 . =77 - Met hod G 1

An appropriately substituted 3-(4-(1-hydroxy-1-
met hyl ) et hyl phenoxy) - 5Hfuran-2-one is reduggd with NaBH err]CN in the
presence of Znl[err] to give |actone II.

S—
i =
Q SMTO

A musen SMTO on T T ke
CF; ~ znl,

CF, THF HO
t-BuOH, EtOAc
Oxone®
H,0
R HO\(‘ XR? o R!
CF; . o FoC
1 , DMAP, |
o ] ) CMC CH,Cl, HO
XR2 2) DBU
o
in  R'=SO,Me
e -1
S5 An appropriately substituted enone is reduced with hydrogen

in a solvent such as ethyl acetate with a catalyst such as palladium on
activated carbon to give an alcohol. This alcohol was transformed into a
leaving group by treatment with reagents such as methanesulfonyl
chloride and triethylamine in a solvent such as methylene chloride,

10 followed by treatment in a solvent such as acetone with a reagent such as
lithium iodide to afford a compound which was then reacted as in method
M to afford lactone Ij.



[err] Met hod H 1
al kyl (4-thionethyl)phenyl

10 ketone_is.alkylated with

An appropriately substituted

‘brononet hyl cycl opropane usi ng a base such. as
I's oxidized with MWP to the

NaOH and In toluene in
cat al yst g&h%@i&% I quat 336. The

KHVDS. The net hyl sul fide

correspondi ng sul fone and hydroxyl ated by

the presence of a phasrRabsaesnf er
hydr oxyket one is then esterified

with an appropriately substituted acid in 15 the presence of CMC and DVAP

in a solvent such as CHerr]C[err] to give an ,
which is cyclized wwth a base such as J}?U to give

WD 97/ 14691
- 78 - Jerr]

bt o Pd/C.H, NaBH,

Method D-1

i ntermedi ate ester
| act one | p.
PCT/ CA96/ 00682

AR

1) MsCl, Et3N, CHgCIz
2) Lil

i R'=SOMe

5-Amino-2-alkoxypyridine is converted to the corresponding
S diazonium salt and heated with acetic anhydride at 100-110°C. The
corresponding S-acetoxy-2-alkoxypyridine is then hydrolysed with
sodium hydroxide to give the 5-hydroxy-2-alkoxypyridine which is

reacted according to method J.
5
1) HC! s R
H,N 2) NaNO, HO~_xy R Rt
2 | N 3) HPFs 2 | Method J
> 7 o |
5) NaOH N
Z=alkyl e 4
Ik R'=SO.Me
Z= alkyl

10



Met hod -1 5 An appropriately substituted hydroxylactone is

reacted with an -apprepriately substituted-nitropyridine in the
presence of a base such as NaOH in DVF at 100-110[err]C. The nitro
group of the coupling product is then reduced with Fe (powder) and
NH err] C i nwdMdémts such as et hanol and wat er. TheP@HFA up is
di azoti zed and the resulting diazonium 10 salt is deconposed in the
presence of appropiate copper salt such as Cud or CuBr to give

| actone 1q. Alternatively, the diazoniumsalt is treated WO 97/ 14691
PCT/ CA96/ 00682 -79 - HBF[ err]

:)r HPI[:[ er ]r ] to give after heating the fluQmg-substituted |actone pyridine
q. err
Method E-1
2(RS)-2-Methyl-4 4 4-trifluorobutyryl chioride(GB
2238790-A) is reacted with thioanisole in the presence of a Lewis acid
such as AICl3. The ketone is then hydroxylated by air in the presence of
5 potassium t-butoxide and triethyl phosphite, and the sulfide is then
oxidized with m-CPBA to the sulfone. The hydroxyketone is then
esterified with an appropriately substituted acid in the presence of CMC
and DMAP in a solvent such as CH,Cl, to give an intermediate ester
which is cyclized with a base such as DBU to give lactone [o.



5 Met hod J- 1 The lithiumreagent prepared from
4-hr oot hi oani sol e and n-Buli .at - is.reacted_with._

nmet hacrol ein and the resulti'ng product is 10 oxidized with an oxidi zi ng
reagent such as Oxone to the nethyl sul fone. A kinetic resolution by
Shar pl ess epaxb dpigegtn reaction using (+)- di i sopropyl tartrate and

t - butyl hydr%%roxi de provides the (S)-allylic al cohoPCT/&APEAE6825

epoxi di zed by (-)-diisopropyl tartrate and t-butyl hydr oper oxi de. The
al cohol of the epoxy al cohol is protected as an 15 et hoxyet hyl ether and
the epoxide is reacted with dinethyl cuprate(from met hyl I'i t hi um and
copper (1) iodide. The ethoxyethyl ether is then cl eaved and the
resulting diol is treated with (Bu[err]Sn)¥8kr] O and oxi di zed with Br 2
to give the (S)-al cohol. The hydroxyketone is then esterified with an

WD 97/ 14691

PCT/ CA96/ 00682 Fsc\J\n,Cl . S—
_. AIC|
o) ' ©/ : FsC

o

P(OEt);, DMF
t-BuOKA-BuOH

R! ' 2
m-CP BA, CHZCIZ S —
FC ) F c\/‘\,ﬂ
: 3
ov-b on-b

HO
O
o
1) CMC, DMAP, CH,Cl,
2) DBU

H1

XR2

lo  R'=SO,Me



- 80- appropriately substituted acid in the presence of CMC and DVAP

in a sol vent such-as—€Herr]C[err] to—gtve—an internedi ate ester
which is cyclized with a base such as DBU to give lactone Ir.

WO 97/ 14691 PCT/ CA96/ 00682

- 81 - [ ewoP7/14691 WO 97/ 14691 PCT/CA96/00682

PCT/ CA96/ 00682 - 82- Met hod K-1
4-Bronothi oanisole is reacted with isobutyryl chloride in the presence

of alum num chl oride in o-dichl orobenzene(ODCB). The 5 resulting ketone
I's brom nated and oxidized with Na[err]WJ err] and Herr]Jerr] in the

presence of Aliquat 336 to the bronoketonegethyl sulfone. The
bronoketone is then reacted with an appropriate al koxy or aryl oxy acetic
Method F-1

Hydroquinone is reacted with a halosubstituted acetate,
chlorinated with sulfuryl chloride, methylated with iodomethane in the
presence of a base and followed by hydrolysis with sodium hydroxide to

5 give the substituted phenoxy acetic acid, which is reacted according to

method A to afford lactone Ia.
OH o 1) SNaocH. DMF
2)S0,Cl
O NCE g G
HO O 3) Mel, DMF, NaOH
4) NaOH, THF, MeOH
0
HOJJ\/O\@CI
o/
l Method A
R‘l
3H R4
o |
XR?
0O

la R'=SO,Me



acid in the presence DIEA and the ester internediate is cyclized and
dehydrated with DBU in the presence of isopropyl trifl| uor cacetate—te—give

10 Tactone la. [err] WO 97/ 14691 -

PCT/ CA96/ 00682 - 83 - [Jerr] WO 97/ 14691
PCT/ CA96/ 006 - 84- PCTI/CA96/00682
METHOD L-1 Wo 4o Tetronic acid is converted to the

[err]-di azoket one derivative with tosyl azide (see Stachel et al.,

Li ebigs Ann. Chem 1994, P.129 for a 5 simlar preparation). The diazo
conpound is reacted with an appropriately substituted al cohol in the
presence of rhodi um acetate (see Stachel et al., Liebigs Ann. Chem
1994 P. 129) to give an ether. This coﬂﬂO‘undistreated with triflic
anhydride foll owed by a Suzuki type coupling reaction with

4- et hyl t hi ophenMethod&hilc acid (Wng et al., 10 Tetrahedron Lett. 1993,

p. 8237.) The sulfide is tARGpRAHaAY sbbtiuted 3-(4-(1-hydroxy-1-
methyl)ethylphenoxy)-SH-furan-2-one is reduced with NaBH,;CN in the
presence of Znl, to give lactone 1.

1
R1 3 R
RB R4 _ R R4
anz, NaBHacN
o | CH,CICH,CI °
(o) Cantgl (o]
o) 0
OH
5 i R'=80,Me
Method H-1

An appropriately substituted alkyl (4-thiomethyl)phenyl

10  ketone is alkylated with bromomethylcyclopropane using a base such as
KHMDS. The methyl sulfide is oxidized with MMPP to the
corresponding sulfone and hydroxylated by NaOH and CCl, in toluene in
the presence of a phase transfer catalyst such as Aliquat 336%. The
hydroxyketone is then esterified with an appropriately substituted acid in

15 the presence of CMC and DMAP in a solvent such as CH,Cl, to give an
intermediate ester which is cyclized with a base such as DBU to give
lactone Ip.



OXONE to provide Is. [err]

(HO) 2B WO 97/ 14691 —_— PCT/ CA96/ 00682 . .
- 85 - Represent ati ve Conpounds Tables | illustrates
novel conpounds of the present i nventi on. Tabl e
I Exanpl ewo 9714d9t hod [err] 1 PCT/CAI6/00682 | |
2 A
-78 -
S—~  KHmDS
0]
° MMPP
CH,Cl/H0
oy ;
R" Aliquat 336, CCl, R
HO _ Tol., NaOH
o o
1)HOOCCH,XR?
CMC/CH,Cl,
2) bBU
R‘
ALoﬁ(@
X~R?
o
Ip R'=SOMe
e I-
5 An appropriately substituted hydroxylactone is reacted with

an appropriately substituted nitropyridine in the presence of a base such
as NaOH in DMF at 100-110°C. The nitro group of the coupling product
is then reduced with Fe (powder) and NH,Cl in solvents such as ethanol
and water. The amino group is diazotized and the resulting diazonium

10 salt is decomposed in the presence of appropiate copper salt such as CuCl
or CuBr to give lactone 1q. Alternatively, the diazonium salt is treated



[err] 3 A [err] 4 F

[err] 5 ) B WD 97/.14691 i
PCT7 CA96/ 00682 : -86 - Tabl e |
(conti nued) Exanpl e Met hod [err] 6 A
[err] 7 wooeraem A ' PCT/CA96/00682
-79 -
HBF, or HPF; to give after heating the fluoro-substituted lactone pyridine
Iqg.
3 i | 3 R’
4 Ci R 4
R I Ns NaOH,DMF  \ /"
o, | * Z - o |
OH NO, o l Ny
@) 0
Z > No,
NH4C', Fe
EtOH/H,0
R1
3
R 1) NaNO,, HC!
2) CuCl
o | \ -
| O 1) NaNO, P
o |l 2)HPFgorHeF, NH,
(Ci, F)
lg R'=SO,Me
5
Method J-1

The lithium reagent prepared from 4-bromothioanisole and

n-BuLi at -72°C is reacted with methacrolein and the resulting product is

10 oxidized with an oxidizing reagent such as Oxone® to the methyl
sulfone. A kinetic resolution by Sharpless epoxidation reaction using (+)-
diisopropyl tartrate and t-butyl hydroperoxide provides the (S)-allylic
alcohol, which is epoxidized by (-)-diisopropyl tartrate and t-butyl
hydroperoxide. The alcohol of the epoxy alcohol is protected as an

15 ethoxyethyl ether and the epoxide is reacted with dimethyl cuprate(from
methyllithium and copper(I) iodide. The ethoxyethyl ether is then
cleaved and the resulting diol is treated with (Bu;Sn);O and oxidized with
Br, to give the (S)-alcohol. The hydroxyketone is then esterified with an



A [err] 10
err 8 A [err] 9 \ . 00682
E ! WO 97/ 14691 PG, CA96

Tabl e I (continued) Exanpl e
Mt hot 11 A ( [err] 12 D
Met hod [\66 914691 o PCT/CA96/00682
-80-

appropriately substituted acid in the presence of CMC and DMAP in a
solvent such as CH,Cl, to give an intermediate ester which is cyclized
with a base such as DBU to give lactone Ir.



[err] 13 D [err] 14 E [err] 15
E WO 97/14691

PCT/ CA96/ 00682 - 88 - - |
Table I (continued) Exanpl e Met hod . [err] 16
F WO 9/RiE0 | 17 G [err] 18pcT/cA96/0068F
-81 -
1
1) Li—@-—S\ | R
. H THF
- 2) Oxone ® OH
Ti{OiPr),
R Kinetic resolution
Ti(OPr), R’
HO,.
\O—/
CSA, CH,Cl,

(BU3S|'|)20, CHsz
BI’2,

HOII,_

o}
HOJK,RZ

1) CMC, DMAP




[err] 19a
20

PCT/ CA96/ 00682
Tabl e |

[err]

10

(conti nued)
21 WO 9714681

G | [err] _._[err]

| 9b G
WO-97/ 14691 ’

-89 -

Exanpl e Met ho

d
[err]  PCHOAIEMOGE2

-82-
Method K-1

4-Bromothioanisole is reacted with isobutyryl chloride in the
presence of aluminum chloride in o-dichlorobenzene(ODCB). The
resulting ketone is brominated and oxidized with Na,WQO,and H,0, in the
presence of Aliquat 336 to the bromoketone methyl sulfone. The
bromoketone is then reacted with an appropriate alkoxy or aryloxy acetic
acid in the presence DIEA and the ester intermediate is cyclized and
dehydrated with DBU in the presence of isopropyl trifluoroacetate to give
lactone 1a.

0]
>—c00|
Q 8% HC)
———————i St Y
MeS AICH MeS
ODCB
O
Br
Br Na2WO4
2 Aliquat 336
- MeS —_—
Cyclohexane H,0,
EtOAc
(o)
ODCB Br
r——
hexane

H,Owashes MeO.S

o)
)k/ XR2 0 o
HO ~ MeO,8 "Qj}_g(()--u\/XFl2
EtOH

Me Me
1.7 equiv. DIEA



[err] 23 F [err] 24a I

[ecr] 24b L [err] 24c
1 WO 97/ 14691 PCT/ CA96/ 00682
- 90 - Tabl e | (continued)
Exanpl e Widhizh 91 [err] 25 J PCT/CA96/00682
-83-
CH,S(O OH Me
DBU 35(0),
Me
CF4CO,i-Pr H
°RX
0
- -
2
R
CH,S(0) 1
3 2
Y 0]
M 0
e
Me



[err] 26 J - [err] 27 J

[err] 28 e [err] 29 K
WO 97/ 14691 - PCT/ CA96/ 00682
-91 - Table I (continued)
Exanple  Mwnoad4es [err] 30  PCT/CA96/04582
-84 -
METHOD -]

Tetronic acid is converted to the o-diazoketone derivative

with tosyl azide (see Stachel et al., Liebigs Ann. Chem. 1994, P.129 for a
5 similar preparation). The diazo compound is reacted with an
appropriately substituted alcohol in the presence of rhodium acetate (see
Stachel et al., Liebigs Ann. Chem. 1994 P. 129) to give an ether. This
compound is treated with triflic anhydride followed by a Suzuki type
coupling reaction with 4-methylthiopheny! boronic acid (Wong et al.,
10  Tetrahedron Lett. 1993, p. 8237.) The sulfide is then oxidized with

OXONE® to provide Is.

(0 O OH
o;j TsNy o;;t Rh(OAc) og
Nz . OR?
o o R%H,130°C
1) 1,0, iPLNEL,CH,Cl,
2) Pd(Phg)s

/@, SMe
(HO),B

SO,Me SMe
OXONE
| o |
OR? CH,Cl,, MeOH, H,0 OR?
0

o)
O




[err] 31 J [err] 32 J [err] 33

WO 97/14691 — PCT/ CA96/ 00682

-92 - Table I (continued) -

Exanpl e Met hod [err] 35 [err] 36

[err] 37 woomassy [err] 38 J PCT/CA96/00682
-85 -

Representative Compounds

Tables I illustrates novel compounds of the present
invention.

Table 1

SO,Me Example Method

ST

Fso,Me
4 F
o, |
0
o
SO,Me



WD 97/ 14691
- 93 - o
Exanpl e Met hod
41
97/ 14691 WO 97714691
- 94- Tabl e |
Exanple Method [err] 43
SO;Me
o |
ge!
O
Ci
SOzMe
o |
L,
O
Cl
802M9
o |

PCT/ CA96/ 00682

Tabl e | (conti nued)
[err] 40 [err]
[err] 42 VO

(conti nued)

- 86 -

Table I (continued)

PCT/ CA96/ PO1¥8R96/00682

Example  Method
6 | A
7 A
8 A
9 A
10 c



[err] 44 [err] 45 [err] 46
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Conmpounds are tested as inhibitors of cyclooxygenase 10 activity in whole
cell cyclooxygenase assays._.Both of these assays === neasure

prostagl andin E2 synthesis in response to arachidonic acid, using a
radi oi nmunoassay. Cells used for these assays are human ost eosar coma
143 cells (Whiwevra@eei fically express COX-2) and human peTiEddosse! | S
(which specifically express COX-1). In these assays, 100% 15 activity is

defined as the difference between prostaglandin E2 synthesis in t he
absence and presence of arachi donate. Whol e Cel | Assays
For cycl ooxygenase assays, osteosarconma cells are cultured 20 in 1 nL of

media in 24-wel |l multidishes (Nunclon) untlt confluent (1-2 X 10[ err]
cells/well). U937 cells are grown in splnh ! -f1asks and resuspended
to a final density of 1.5 x 10[err] cells/nm in 24-well multidishes

(Nuncl on) . Fol | owi ng washi ng and r esliabded<comtimied)st eosar cona and
U-937 cells in 1 nmL of HBSS, 1 [err]L of a DMSO sol ution of test
conmpound or DMSO 25 vehicle is added, and sanples gently m xed. Al assays

are perforned in
PCT/ €A96/ 00682
tripldicate. Sanpl
pri or to the a
(peroxi de-free,
solution in ethanol &d
of 10 [err]L of this diluteo
final arachidonic acid c

VD 976081 Example Method  1oa .

kel | ncubated for or 15 mnutes at 37[err]C,
ion of arachidonic &Zpd Ar actB-8oni ¢ aci d
'Enlcal) is prepared as a 10 nmM st ock
urther diluted 10-fold in HBSS. An aliquot
solution is added to the cells to give a
©eCHgn of 10 [err]M Control sanples

are incubated wt han ehicle instead of arachi doni c aci d.
Sanpl es are agai n gen xed and |ncubated.}Pr a A further 10 mn. at
37[err] C. For osteos | Lp, reactions are then st opped by the
addition of 100 [err] Eggziggl, with mxing and by the 10 rapid renoval
of the solution from<Tell gyers. For U-937 cells, reactions are
stopped by the addition of 10Q [err]L of 1IN HCO, wth m xing. Sanpl es
are then neutralized by tg# | Hen of 100 [err]L of 1IN NaOH and

PCE2 | evel s nmeasur ed Dy oi Munoassay.
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15 Whol e cell assays for COX-2 and COX-1 using CHO transfected cell

I i nes Chi nese hanster ovary-(CHO cell Iines which have
been stably transfected with an eukaryotic expression vector pCDNAII I
20 containing either the human COX-1 or COX-2 cDNA'S are used for the
assay. These O%148hes are referred to as CHO [ hCOX-1] an 96/00682

[ hCOX-2], respectively. For cyclooxygenase assays, CHJ hCOX-1 ] cells

from suspensi on cultures and CHJ hCOX-2] cells prepared by

trypsini zation of adherent cultures are harvested by centrifugation (300 Xx
25 g, 10 mn) and washed once in HBSS containing 15 mM HEPES, pH 7.4,

and resuspended in HBSS, 15 nM HEPES, pH 7 f% at a cell concentration

of 1.5 x 106 cells/m . Drugs to be tested <1:1 “dissolved in DMSO to 66. 7-

fold the highest test drug concentration. ﬁrrpounds_ are typically tested
at 8 concentrations in duplicate using sek (- ial dilutions in
30 Dwvs0 of the highest drug concentration. Cells (0.3 x 106 cells in 200
[err]1) are preincubated with 3 [err]l of the test drug or
15 mn at 37[err] G~\WS0iMg sol uti obEXampleer MétHggf ree AA (5.5
[err]Mand 110 [e AA for the CHO [ hCOX- 1] and CHO [ COX- 2]
assays, respectivel are prepared b ﬁ 10-folg dilution of a
concentrated AA sol ¥\ido i WO 97/ 14

PCT/ CA96/ 00682 o | - 125 -

et hanol into HBSS coﬂt ai ni ng mM HEPES, pH 7.4. Cells are then

chal l enged in the presence o§§ﬁ_ﬁnce of drug with the AA/ HBSS

solution to yield a fin @M Bation of 0.5 [err]M AA in the CHJ hCOX-
1] assay and a fina ration of 10 [err[MAA in the CHJQ hCOX-2] 5
assay. The reactiong sjternm nated by the adgi#ion of 40 [err]1 1 N HCG
foll owed by neutrali ¥ h 20 [err]l of 0.5 N Na The sanples are

DVSO vehicle for ~

centrifuged at 300 xOg at 10 m n,

rr]C for

and an aliquot of the

is appropriately diluted for the determ nation

clarified super nat ant

of PCGE2 |evels usi aSOgMeyne- | i nked i munoassay for PGE2 (Correl ate

PGE2 enzyne 10 i @ kit, Assay Designs, Inc.). Cycl ooxygenase
activity in the 178 C-1
0 a
SO,Me
JoX
SOQMe
o | =N 180 D-1
g O/ Ome
302M8
o, | N= 181 J
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absence of test conpounds is determined as the difference in PGE2

| evel s of cells challenged with arachidonic acid versus the PGE2 levels in
cell s nmock-chal l enged with ethanol vehicle. Inhibition of PGE2

synthesis by test compounds is cal culated as a percentage of the activity
15 in the Roasgewe of drug versus the activity in the pQiddbodest I Ol

sanpl es. Assay of COX-1 Activity from U937 cell mcrosones

U 937 cells are pelleted by centrifugation at 500 x g for 5 20 nmn and
washed once wi th phosphate-buffered saline and repelleted. Cells are
resuspended i n honogeni zati on buffer consisting of 0.1 M Tris- HC1,

pH 7.4, 10 mM EDTA, 2 [err]g/m leupeptin, 2 [err]g/m soybean trypsin
inhibitor, 2 [err]g/m aprotinin and 1 -rriviﬁ)henyl met hyl sul fonyl fluoride.
The cell suspension is sonicated 4 tinmes for 10 sec and is centrifuged at

25 10,000 x g for 10 mn at 4[err] C Trablelbeompiuedy is centrifuged at
100, 000 x g for 1 hr at 4 C. The 100,000 x g mcrosomal pellet is
resuspended in 0.1 MTris-HO, pH 7.4, 10 nM EDTA to approxi mately 7
ng protein/m and st @gﬂat -80 C Example Method M cr osonal

?ely prior to 30 use, subjected to a brief
ed_to a protein concentration of 125
Y s- HCl Butfer, pH 7.3820ont ai ni ng 10 mM EDTA, 0.5

preparations are thawe
soni cation, and th
[err]g/mM in 0.1

nmM phenol, 1 nMre 'u"t, ione and 1 [err]M hematin. Assays are
performed in dupliq;teln\ finmal volune of 250 [err] 1. Initially, 5
[err]1 of DMSO vehicle or drug in DMSO are added to 20 [err]| of WO
97/ 14691 SO,Me ' PCT/ CA96/ 00682
-126- 0.1 MTyis 1 buffer, pH 7.4 containing 10 mM EDTA in wells
of a 96- deepy

a0l ypropyl ene titr@apl ate. 200 [err]1 of the
m crosonmal prepar-abj and pre-incubated for 15 mn at

— are then adde
roomtenperature be or@—@—@ddition of 25 [err]l of 1 Marachidonic acid
in 0.1 MTris-HO &hd 10 5 "EDTA, pH 7.4. Sanples are incubated for 40
mn at roomtenperature SO.Méd the reaction is stopped by the addition

of 25 [err]1l OE‘%N Cl an‘p‘fes are neutralized with 25 [err]l of 1
N NaOH prior to3quadLi ongof PGE[err]
o |

184 E-1
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content by radioi mmunoassay (Dupont-NEN or Anmersham assay kits).

Cycl ooxygenase activity—-+s—defined as the dif+erence between PCGE[ err]

| evel s 10 in sanples incubated in the presence of arachidonic acid and

et hanol vehi cl e. Assay of the activity of purified human COX- 2

The enzyne NOPYI4% i s neasured using a chronpgeni ¢ assay PCP/CAbGsoes: on t he

oxidation of N,NN ,N -tetranethyl - p- phenyl enedi am ne (TMPD) during

the reduction of PG err] to PG by COX-2 (Copel and et - al. (1994)

Proc. Natl. Acad. Sci. 91, 11202-11206). Reconbi nant

human COX-2 is purified fromSf9 cells as previ ously descri bed

(Percival et al (1994) Arch. Biochem Bi oqﬁgs 15, 20 111-118). The assay

m xture (180 [err]L) contains 100 mM sodi um phosphate, pH 6.5, 2 mM

genapol X-100, 1 [err]Mhematin, 1 nmg/m %ﬁuatiz ) : 80- 100 units of

purified enzyme (One unit of enzyme is def anount of

enzyne required to produce an O D. change of 0.001/mn at 610 nm and.

4 [err]L of the test conpound in DMSO. The_m xture is pre- 25 incubated at-"

roomtenperature (22C) fq BOgMeit es pri oExample) t iMethod of t he

enzymati c reactkpg_gy ggﬂmﬂtlon of 20 [err]L of a sonicated solution of

1 mM ar achi doni ci ¢ and 1 mM TMPD i nqggsay bufF (wi t hout

enzyne or hematin). Qpdl enz tic activity |s nmeasured by estimtion of

the initial velocity Bf m@malatuon over the first 36 sec of the 30

reaction. A non- specﬁ?lc rate of oxidation is observed in the absence of

enzyne (0.007 - 0.010 O D /rgé)q_ggd is subtracted before the cal cul ation
2

of the %lnhl bition. ] are derived from4-paraneter |east
on anal ysis of the | og-dose vs % inhibition

pl ot . WO 97/ 189 R
PCT/ CA96/ 00682 o—@— i - 127 -
HUVAN VWHOLE BLOOD ASBAY I§ati onal e 5 Human whol e
bl ood provi des a protein and cell-rich mlieu
SOzMe
o | _ 180
o<
6 Wk
SOgMe
191
o, |
o
SOzMe

o | 192
o
O : :
SOgMe

o, | N= 193



appropriate for the study of biochem cal efficacy of anti-inflammtory
campaunds _such as selective QOX-2 inhibitors. Studies have_shown that

normal human bl ood does not contain the COX-2 enzyme. This is

consistent with the observation that COX-2 inhibitors have no effect on 10
PCGE2 product ivwastmenor mal bl ood. These inhibitors are acti vercabgoosdt er

i ncubation of human whol e bl ood with LPS, which induces COX-2. This

assay can be used to evaluate the inhibitory effect of selective COX-2

i nhibitors on PGE2 production. As well, platelets in whole blood contain

a large amount of the COX-1 enzyne. Immediately follow ng blood 15
clotting, platelets are activated through 1a)[thr onbi n- nedi at ed nmechani sm
This reaction results in the production of i onboxane B2 (TxB2) via
activation of COX-1. Thus, the effect of test conpounds on TxB2 |evels

fol | owi ng bl ood clotting can be exani ned kablekfeonsinued)i ndex for COX-

| activity. Therefore, the degree of selectivity by the test conpound can
20 be determned by neasuring the levels of PGE[err] after LPS induction
(COX-2) and TxB2 foll ow ng\blsgué! otting Egamply i Méthedsane assay.

Met hod A. COX-2 nduced PGE2 production) 25 Fresh
bl cod is collected i ni t ubes by 194 veni puncture from bot h

mal e and fenal e vol e subjects hav% no appar ent

i nfl ammat ory condi ti ofis © e not taken any NSAIDs for at least 7
days prior to bl ood &l | ect . Plasma is imedi ately obtained froma
2m. bl ood aliquot to use as blank (basal |evels of PGE2). The 30

remai ni ng bl ood is incub GH4 PS (100 [err]g/mM final concentration,

Si gma Chem #L-2 0 coli; diluted in 0.1% BSA (Phosphat e

buffered saline) for 1 5 at roomterrpqg ture. F'H_/{a hundred [err]L

al i quots of blood ar d'_with ei t her ?err]L of vehicle (DMVMSO) or
2[err]L of a test cogpoundNat/final concentrations varying fromlOnMto

WD 97/ 14691 PCT/ CA96/ 00682
- 128 - 30[err]Mfq ZZijéMéS at 37[err]C. At the end of the

i ncubation, the bl ad , centrifuged at 12,000 x g for 5 mnutes to
obtain plasma. A 100}

196 J
197 J
198 J

199 J



aliquot of plasma is mxed with 400[err]L of nethanol for protein
preci pitation. The supematamt—is obtai ned and is assayed for PCGE[efr] using

5 a radi oi munoassay kit (Amersham RPA#530) after  conversion of PCE2
toits nmethyl oximate derivative according to the manufacturer's
procedur e. WORM4bX- 1 (C otting-i nduced TxB[err] productPongads@oss2

Fresh blood is collected into vacutai ners containing no

anticoagul ants. Aliquots of 500[err]L are inmediately transferred to
siliconized mcrocentrfuge tubes preloaded with 2[err]L of either DVMSO or
a test conmpound at final concentrations varying fromlOnMto 30[err]M

The tubes are vortexed and incubated at 37[erPgC for 1 hour to allow bl ood
to 15 clot. At the end of incubation, serum obt ai ned by centrifugation

(12,000 x g for 5 mn.). A 100[ efr LI i quot of serumis mxed with
400[ err]L of net hanol for f tation The supernatant is
obtained and is assayed for TxB2 usi nzynme i mmunoassay kit

2Met o t he t ur dMethodnst ructi on. 20
Mal e Sprague-Dawl ey rats (150-200
and are givepoopo, eitjher vehicle (1%
%ﬁ conpound. One hr later, alineis
t the | evel above the ankle in one
w to be nonitored. The paw
volume (V[err]) is asur- ng ) d?ethysnnneter 30 (Ugo-Basile, Italy)
based on the princi'p  waer di spl acenent. The animal s are then
i njected subplantarly thH 50 jegr] !l of 1@?@hrrageenﬁn solution in
saline (FMC Corp, Maine)/nri cb{$§§»ﬂ§M/u5|ng an insulin syringe with a
25-gauge needle (i.e. 58D [err carrageenan per paw). Three hr
| ater, the paw volunme (V|

WO 97/ 14691 —_
PCT/ CA96/ 00682

(Cayman, #519031)

RAT PAW EDEVA ASSAX
g) are fasted over
met hocel or 5% Twee
drawn using a perm
hi nd paw to define the area

B0, Meneasured and the increases in paw
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volunme (V[err] - V[err]) are calculated. The animals are sacrificed by C02
asphyxi ation and the absence or presence af stomach | esions—seored—-

Data 1s conpared with the vehicle-control val ues and percent inhibition
calculated. Al treatnent groups are coded to elimnate observer bias. 5
NSAI D- I N JAAROPATHY | N RATS Rati onal e PCT/CA96/00682 The
maj or side effect of conventional NSAIDs is their ability 10 to produce
gastric lesions in man. This action is believed to be caused by
inhibition of Cox- 1 in the gastrointestinal tract., Rats are particularly
sensitive to the actions of NSAIDs. In fact, rat nodels have been used
comonly in the past to evaluate the gastrointestinal side effects of
current conventional NSAIDs. In the preseh23assay, NSAI D- i nduced 15
gastrointestinal damage is observed by neasuring fecal [err]Cr excretion
after systemic injection of [Eablé Ucdmivgledd red bl ood cells. Fecal [err]Cr
excretion is a well-established and sensitive technique to detect
gastrointestinal integgit Wkeunnals Enample). Méthotiet hods

Mal e Sprague Dawl ey . 1 0 - 200 g) are adm' ni stered orally a test
compound either oOR¢ acut e dosi ng) or é? ?j 5 days (chronic
dosi ng). | nmedi agel 91 | on o]

af t t he adm ni st he | ast dose, t he
rats are injectedyVirg-xtail vein with 0.5 nL of [err]Cr-1abeled red bl ood
25 cells froma®@lonor rat. The animals are placed individually in
met abol i sm cages WMddMgod and water ad lib. Feces are collected for
a 48 h period : [erT] O fecal excretion is calculated as a percent

of total injected. dg [err]Cr-1 ppgl ed rgdibl ood cells are prepared

using the foll ov@ng]Wures. Ten nmL of blood is collected in
hepari ni zed tubes)Vi e vena cava from30 a donor rat. Plasma is renoved
by centri fugatloro and repl eni shed with equal volunme of HBSS. The red
bl ood cel | s are Agaybfbredbtitn HBi a]l Activitysodi um [err] chromate for 30
mn. at 37C. At the end o , red bl ood cells are
washed twice with 20 nL HBSS to remgve free WO 97/ 14691

PCT/ CA96/ 00682 - The compound of Formula I can be tested using the

5 following assays to determine their cyclooxygenase-2 inhibiting activity.
INHIBITI CY N ACTIVITY

Compounds are tested as inhibitors of cyclooxygenase
10 activity in whole cell cyclooxygenase assays. Both of these assays
measure prostaglandin E2 synthesis in response to arachidonic acid, using
a radioimmunoassay. Cells used for these assays are human
osteosarcoma 143 cells (which specifically express COX-2) and human
U-937 cells (which specifically express COX-1). In these assays, 100%
15 activity is defined as the difference between prostagiandin E synthesis in
the absence and presence of arachidonate.

Whole Cell Assays
For cyclooxygenase assays, osteosarcoma cells are cultured

20 in 1 mL of media in 24-well multidishes (Nunclon) until confluent (1-2 x

103 cells/well). U-937 cells are grown in spinner flasks and resuspended

to a final density of 1.5 x 106 cells/mL. in 24-well multidishes (Nunclon).

Following washing and resuspension of osteosarcoma and U-937 cells in

1 mL of HBSS, 1 pL of a DMSO solution of test compound or DMSO
25 vehicle is added, and samples gently mixed. All assays are performed in



- 130- sodium[err]chromate. The red blood cells are finally

reconstituted in 10 -————HBSS and 0.5 nL of the solution (about 20 G)
s injected per rat. PROTEI N- LOSI NG GASTROPATHY | N SQUI RREL MONKEYS

5 Rat i onal e Protein-losing gastropath (yrranl f ested
as appear anc¥08114691  circul ating cells and pl asma prot ei FEF ?‘:H‘

tract) is a significant and dose-limting adverse response to standard
non-steroidal anti- 10 inflammatory drugs (NSAIDs). This can be
guantitatively assessed by i ntravenous adm ni stration of

[err]CrC[err] solution. This isotopic ion can avidly bind to cell and
serum gl obins and cell endoplasmc reticul yoy. Measur enment of

radi oactivity appearing in feces collected for 24 h after

adm ni stration of .the isqtope th ve 15
i ndex of protei nq‘B]é ZE? 8 p? g# £h fi u%%%ﬂéﬁﬁn%sﬁ a@‘ﬁ‘é ﬁr%f
Groups of nale sther dmomo&ylsa donic acid. Mk@gludnmcmsh(momde-frm gavage .
with either 1% me Vrepa®d dsh TBHMatbek solutiafl if SHanslahdi . d.)

'nt v avenous FEP??@' %%f e‘ﬁ% lbnf?’}& i H@%%ﬁa@tﬁﬁépﬂémwu@? "(PB9))

i s admi ni st er8d Isoh:tmxgrad pd to the cellstg/ give adinal amchidonig atisteencentration
col | ected for 24 of 0N, "€l ¢ l@@ﬁkﬁi&dbﬁﬁ:ﬁ%ﬁﬁéﬂfaﬁbl%ﬁﬁ:ﬁﬁﬂtéﬂ@f

0t g dose. and pARGHES Vi }Fﬁ%?aﬁ et il psbppdR fofd' 25
Represent ative Biforthet tdminaat:37°C. Forosteosarcomacenbrrpwnmzsaxethm present
I nvent  on ar e | nigdyarsy e siiticn ef 200YI7BRSR ﬁCﬁ:\gletﬁﬁﬁxﬁﬁ?WBylﬁriﬂ ul in
above. The aélpl Vlrpplgsrem()@aiggﬁqgﬁgaﬁgﬂigﬁﬁ é§ gye ?%532332#%?3 may be
seen in the reactiomssage stopped byctbel additiomoh 10Q pbyvof NHGb with mixing.

i nhibition is detﬁiﬂﬁl@@ﬁremenneh&a[ﬁéébi;ltﬁ & allBRiGABIIT0 pLarmMnrw&un E2

é&efaggygf)gg' 2$GEY 1¢Ks measured ¥y fhdiditimanoassay.

15 Whole cell assays for COX-2 and COX-1 using CHO transfected cell
lines

Chinese hamster ovary (CHO) cell lines which have been

stably transfected with an eukaryotic expression vector pCDNAII

20 containing either the human COX-1 or COX-2 cDNA's are used for the
assay. These cell lines are referred to as CHO [hCOX-1] and CHO
{(hCOX-2], respectively. For cyclooxygenase assays, CHO[hCOX-1]
cells from suspension cultures and CHO[hCOX-2] cells prepared by
trypsinization of adherent cultures are harvested by centrifugation (300 x

25 g, 10 min) and washed once in HBSS containing 15 mM HEPES, pH 7.4,
and resuspended in HBSS, 15 mM HEPES, pH 7.4, at a cell concentration
of 1.5 x 106 cells/ml. Drugs to be tested are dissolved in DMSO to 66.7-
fold the highest test drug concentration. Compounds are typically tested
at 8 concentrations in duplicate using serial 3-fold serial dilutions in

30 DMSO of the highest drug concentration. Cells (0.3 x 106 cells in 200
ul) are preincubated with 3 pl of the test drug or DMSO vehicle for 15
min at 37°C. Working solutions of peroxide-free AA (5.5 uM and 110
UM AA for the CHO [hCOX-1] and CHO [COX-2] assays, respectively)
are prepared by a 10-fold dilution of a concentrated AA solution in



- 131 - presence of arachidonic acid, cyclooxygenase-1 or

cycl ooxygenase-2 and _a putative inhibitorThe | err}—valdes—
represent the concentration of putative inhibitor 5 required to
return PGE2 synthesis to 50% of that obtained as conpared to t he

uni nhi bi t ed yPéthaddh - The resul ts feer/cassionesn of the
bi ol ogi cal assays may be seen in Tables 11, IIl and I V.

Table I'l 10 Rat Paw Edenm Exanpl e

EDf err] (mg/ kg) 1 0.14 2 2.4

6 7.65 25 0.74 WO 97/ 14691
PCT/ CA96/ 00682 -132-

Table 111 COX-2 (1 C50) - 1280 1- (1C50) Exanmpl e TMPD
CHO H\B U937 CHO HWB uM uM uM uM uM
uM 1 1. lethandl iotw HBSSoamtaining 15 mNMOHEPES, pH 7.4 Qellsag then 0. 074

>50 3 1. challenBedth thedpréSence or absencedéF drugiwith the ALHFBSS- 01 0. 04
>0 " solution to yield a final concentration of 0.5 tM AA in the CHO[hCOX-
1] assay and a final concentration of 10 uM AA in the CHO[hCOX-2]

5 assay. The reaction is terminated by the addition of 10 ul 1 N HCI1
followed by neutralization with 20 ul of 0.5 N NaOH. The samples are
centrifuged at 300 x g at 4°C for 10 min, and an aliquot of the clarified
supernatant is appropriately diluted for the determination of PGE? levels
using an enzyme-linked immunoassay for PGE) (Correlate PGE2 enzyme

10 immunoassay kit, Assay Designs, Inc.). Cyclooxygenase activity in the
absence of test compounds is determined as the difference in PGE2
levels of cells challenged with arachidonic acid versus the PGE? levels in
cells mock-challenged with ethanol vehicle. Inhibition of PGE2
synthesis by test compounds is calculated as a percentage of the activity

15 in the presence of drug versus the activity in the positive control samples.

-1 Activi 7 cell

U 937 cells are pelleted by centrifugation at 500 x g for 5
20 min and washed once with phosphate-buffered saline and repelleted.
Cells are resuspended in homogenization buffer consisting of 0.1 M Tris-
HCI, pH 7.4, 10 mM EDTA, 2 pg/ml leupeptin, 2 g/ml soybean trypsin
inhibitor, 2 1g/ml aprotinin and 1 mM phenyl methyl sulfonyl fluoride.
The cell suspension is sonicated 4 times for 10 sec and is centrifuged at
25 10,000 x g for 10 min at 4° C. The supernatant is centrifuged at 100,000
x gfor 1 hrat4°C. The 100,000 x g microsomal pellet is resuspended in
0.1 M Tris-HCI, pH 7.4, 10 mM EDTA to approximately 7 mg protein/ml
and stored at -80° C.
Microsomal preparations are thawed immediately prior to
30 use, subjected to a brief sonication, and then diluted to a protein
concentration of 125 pg/ml in 0.1 M Tris-HCI buffer, pH 7.4 containing
10 mM EDTA, 0.5 mM phenol, 1 mM reduced glutathione and 1 pM
hematin. Assays are performed in duplicate in a final volume of 250 pl.
Initially, 5 j11 of DMSO vehicle or drug in DMSO are added to 20 pi of



5 3.3 0. 02 0. 04 6 2.0 0.01 0.02 7 1.4

0. 009 8 4.6 0.02 - <0.41 9 0.5 0.19 0.906--- 10

4.9 18.6 11 0.6 0. 09 1.53 >50 12 14. 7 3.52
4.5 13 64. 4 0.118 2.65 14 10.8 0.1 <0. 04 >50
15 0.22 WOg811469L3( >50 16 1.8 PCT/CA96/00682 17
>100 .30 18 5.51 >30 19b 16.9 0. 57 0.84
>50 20 0.44 0. 03 0. 23 4.68 21 0. 47 0. 23 1.04
22 0.2 9. 66 23 1.33 .9 1.53 >50 24c
3.0 0.03 <0.41 25 4.7 0.02 <0.41 24 26 35
0.12 0.12 >100 - 27 14 014%6- 2.3 >100 29
3.6 0.015 1.0 WO 97/ 14691 .

PCT/ CA96/ 00682 . . . . - -

Table 1V 0.1 M Tris-HC buff&b)glé("'l'tfg’rl m“ﬁelPrff'M EPTA@@%_/q?_ifs °f3_96‘
Rat Paw deepwell polypropylene titre plate. 200 ul of the microséinel ptepatatior] M
Edena B then added andii?eShEhtb4tBd 80 15 min at F¥GHRbMperatifdbefold ©
HA\B

addition 625 il of 1'M arathidénic 44id'$h 0.1 M Tris-HCI and 10 mM
5 EDTA, pH7.4. Samples are incubated for 40 min at room temperature
and the reaction is stopped by the addition of 25 ul of 1 N HClL. Samples
are neutralized with 25 pl of 1 N NaOH prior to quantitation of PGE,
content by radioimmunoassay (Dupont-NEN or Amersham assay kits).
Cyclooxygenase activity is defined as the difference between PGE, levels

10 in samples incubated in the presence of arachidonic acid and ethanol
vehicle.

: f ivity of purified | COX-2
The enzyme activity is measured using a chromogenic assay

15 based on the oxidation of N,N,N’,N’-tetramethyl-p-phenylenediamine
(TMPD) during the reduction of PGG, to PGH, by COX-2 (Copeland et
al. (1994) Proc. Natl, Acad. Sci. 91, 11202-11206).

Recombinant human COX-2 is purified from Sf9 cells as

previously described (Percival et al (1994) Arch. Biochem. Biophys. 15,

20  111-118). The assay mixture (180 L) contains 100 mM sodium
phosphate, pH 6.5, 2 mM genapol X-100, 1 M hematin, 1 mg/ml gelatin
» 80-100 units of purified enzyme (One unit of enzyme is defined as the
amount of enzyme required to produce an O.D. change of 0.001/min at
610 nm) and 4 pL of the test compound in DMSO. The mixture is pre-

25 incubated at room temperature (22°C) for 15 minutes prior to initiation of
the enzymatic reaction by the addition of 20 UL of a sonicated solution of
1 mM arachidonic acid (AA) and 1 mM TMPD in assay buffer (without
enzyme or hematin). The enzymatic activity is measured by estimation of
the initial velocity of TMPD oxidation over the first 36 sec of the

30 reaction. A non-specific rate of oxidation is observed in the absence of
enzyme (0.007 - 0.010 O.D. /min) and is subtracted before the calculation
of the % inhibition. IC5( values are derived from 4-parameter least
squares non-linear regression analysis of the log-dose vs % inhibition
plot.
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3.7 0.02 0.03 >50 0. 68 109 11 0.04
0.4 >50 0.8 - 4127 - 11 >5 3.0

- 111 >100 >5 15 112 28 0.03 0.04
8.0 113 8.7 0.03 <0.41 -

115 22 0 13ymMANWHOLE BLOOD ASSAY : 116 15
0.34- <0.41 = 117 0. 95 0.02 0.02
1.0 118 2.2 0.008 0. 05 1.4

119 . >100 0. 4Ratioslet1 VO 97/ 14691
.Fr)gy SA?S/ E)Oggﬁ ' d Human whole blood prgy ca?ﬁ rotein d cel %/%ﬁ mﬂggx_
Rat Paw appropriate for the study of biochemi 1cacy of' an ;r@&agpmptoryer (1M
Edema compounds such as selective COX-2 inhibitors. Studies have shown that

ED[ err](mo/ k9)4 . normit A af blodd'HBes n&'&ntmﬁ\@ﬁe -2 e i 128 45
10 122  congistent withthe ol@eggmon that COX-Z ibitors vg no el ect on

10 PGE2 production in normal blood. These inhibitors are active only after
incubation of human whole blood with LPS, which induces COX-2. This
assay can be used to evaluate the inhibitory effect of selective COX-2
inhibitors on PGE2 production. As well, platelets in whole blood contain
a large amount of the COX-1 enzyme. Immediately following blood

15 clotting, platelets are activated through a thrombin-mediated mechanism.
This reaction results in the production of thromboxane B2 (TxB2) via
activation of COX-1. Thus, the effect of test compounds on TxB2 levels
following blood clotting can be examined and used as an index for COX-
1 activity. Therefore, the degree of selectivity by the test compound can

20 be determined by measuring the levels of PGE? after LPS induction
(COX-2) and TxB2 following blood clotting (COX-1) in the same assay.

Method
A. COX-2 (LPS-induced PGE, production)

25 Fresh blood is collected in heparinized tubes by
venipuncture from both male and female volunteers. The subjects have
no apparent inflammatory conditions and have not taken any NSAIDs for
at least 7 days prior to blood collection. Plasma is immediately obtained

- from a 2mL blood aliquot to use as blank (basal levels of PGE2). The

30 remaining blood is incubated with LPS (100 pg/ml final concentration,
Sigma Chem, #1.-2630 from E. coli; diluted in 0.1% BSA (Phosphate
buffered saline) for 5 minutes at room temperature. Five hundred uL
aliquots of blood are incubated with either 2pL of vehicle (DMSO) or
2L of a test compound at final concentrations varying from 10nM to
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0.9 150 30uMfor 24 hpuys at 3’6062 At the end of the mcubauon, the blood is

31

7.5 0. 37centfiffed at 12,000 x g for 5 minutes to obtain plasma AqoouL 24
2'09? CAQg) 33682 aliquot of plasma is mixed with 4@69]., &f #isihol for proteip,

Table |V - cont' dprecipitation. The supernatant iscbtained @pdis assayed fm’GEzo)sing

Rat Paw 5 aradioimmunoassay kit (Amersham, RPA#530) after(ddavefdibn b€r 11 M
Egggl e Twep POE2 to s methyl oxjmate derivative according to the mfggﬂc‘?&lre}'%”g/ kg)
0.07 0.26 procedure. - 160 3.20 0.35 3.6
- 161 >100 2.9 1.7 162
8.0 0. 06 0. 62B. COX-1 (Clotting-inducéd TxB juction)

10 Fresh blood is collected into vacutainers containing no

anticoagulants. Aliquots of SOOML are immediately transferred to
siliconized microcentrifuge tubes preloaded with 2uL of either DMSO or
a test compound at final concentrations varying from 10nM to 30pM.
The tubes are vortexed and incubated at 37°C for 1 hour to allow blood to
15 clot. At the end of incubation, serum is obtained by centrifugation
(12,000 x g for 5 min.). A 100uL aliquot of serum is mixed with 400puL
of methanol for protein precipitation. The supernatant is obtained and is
assayed for TxB, using a enzyme immunoassay kit (Cayman, #519031)
according to the manufacturer's instruction.
20

RAT PAW EDEMA ASSAY

Protocol]

25 Male Sprague-Dawley rats (150-200 g) are fasted overnight
and are given, po, either vehicle (1% methocel or 5% Tween 80) or a test
compound. One hr later, a line is 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 (V() is measured using a plethysmometer

30 (Ugo-Basile, Italy) based on the principle of water displacement. The
animals are then injected subplantarly with 50 jul of 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) is measured and the increases in paw
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Table |V - cont' Batais compared with the vehiclewcontrpf velues apd Hegpqxf&u itionoy_ 1
Rat . Paw calculated. All reatment groups are coded to eliminatd bbjerverd biaserr] M
Edena 5 ED[ err] (ng/ kQ) Exanpl e TWMPD
CHO H\B O 4 i 6.5 188
0.02 0.09 AL A Ll NI4T I8N 0.05 0. 28

191 0. 98 4.3 - 192

0.02 <0.41 Rationale -
The major side effect of conventional NSAIDs is their ability
10 to produce gastric lesions in man. This action is believed to be caused by
inhibition of Cox-1 in the gastrointestinal tract. Rats are particularly
sensitive to the actions of NSAIDs. In fact, rat models have been used
commonly in the past to evaluate the gastrointestinal side effects of
current conventional NSAIDs. In the present assay, NSAID-induced
15 gastrointestinal damage is observed by measuring fecal 31Cr excretion
after systemic injection of 31Cr-labeled red blood cells. Fecal 31Cr
_excretion is a well-established and sensitive technique to detect
gastrointestinal integrity in animals and man.

20 Methods
Male Sprague Dawley rats (150 - 200 g) are administered
orally a test compound either once (acute dosing) or b.i.d. for 5 days
(chronic dosing). Immediately after the administration of the last dose,
the rats are injected via a tail vein with 0.5 mL of 31Cr-labeled red blood
25 cells from a donor rat. The animals are placed individually in metabolism
cages with food and water ad /ib. Feces are collected for a 48 h period
and S1Cr fecal excretion is calculated as a percent of total injected dose.
51Cr-labeled red blood cells are prepared using the following procedures.
. Ten mL of blood is collected in heparinized tubes via the vena cava from
30 adonorrat. Plasma is removed by centrifugation and replenished with
equal volume of HBSS. The red blood cells are incubated with 400 Ci of
sodium 31chromate for 30 min. at 37C. At the end of the incubation, the
red blood cells are washed twice with 20 mL HBSS to remove free
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-137- The invention will now be illustrated by the

foll owi ng non- limting exanples in which, unless stated otherw se:

5 (i) all operations were carrj fgq]_out at room or anbi ent
tenperature, that is, at a tenperature in the range 18-25[err]C

(ii) evaporation gf s ent was.carrj ut using a_rotary , )

evapor at or und@dg%%ﬁm@% uTﬁe (%{)Sfoiﬁdﬁlgﬁﬁ n§11y4'legm¥st1tuted in 10

30 nm Hg) with mIbHBSS ang 05l ef the sopution @hout 2D Ci) idinjected pefrdti) the -
course of reactions was followed by thin |ayer

chr omat ogr aphy AcLion ',;-. are..qi )
i1lustration onkh (AR RRPATHY AN SQOUIRREL MONKENS| and ' d' ~
I ndicates 5§ deconposition; the nelting points given are

t hose obt ai ned s ynal for the materials prepared as descri bed;
pol ynor phi sm n& . . result in isolatiqn of materials with
different nelting points Protein-losing gasmpathyr(ﬂ@@héswaéam? of

(v) the struct cireulating gells apd plasaid pfoteins ipthelGi tract)is e significanit anyd
el ﬁtﬁu&ﬁhﬁ WdPérsk FESHAINIL 16 stahbird AGKT-Stefidal anti-

spect ot 140 or iflamsatery fves (VSATES). This carf be qupmgciyotyapsessed by ven 1o

spectronetr -y 3
1s 1sotopicC 10n can

illustrati on onintravenous administration of 31CrCl3 solution.
avidly bind to cell and serum globins and cell endoplasmic reticulum.
Measurement of radioactivity appearing in feces collected for 24 h after
administration of the isotope thus provides a sensitive and quantitative
15 index of protein-losing gastropathy.

Methods
Groups of male squirrel monkeys (0.8 to 1.4 kg) are treated
by gavage with either 1% methocell or 5% Tween 80 in H20 vehicles,

20 (3mL/kg b.i.d.) or test compounds at doses from 1 - 100 mg/kg b.i.d. for 5
days. Intravenous 51Cr (5Ci/kg in 1 ml/kg phosphate buffer saline
(PBS)) is administered 1 h after the last drug/vehicle dose, and feces
collected for 24 h in a metabolism cage and assessed for excreted S1Cr
by gamma-counting. Venous blood is sampled 1 h and 8 h after the last

25 drug dose, and plasma concentrations of drug measured by RP-HPLC.

Compounds of the present invention are inhibitors of
30 cyclooxygenase-2 and are thereby useful in the treatment of
cyclooxygenase-2 mediated diseases as enumerated above. The activities -
of the compounds against cyclooxygenase may be seen in the
representative results shown below. In the assay, inhibition is determined
by measuring the amount of prostaglandin E2 (PGE2) synthesized in the



(vii)' when given, NVR data is in the formof delta ([err]) values for

mej or di agnostic protons, given in parfs per mllion (ppm—25
relative 1o tetramet hyl silane (TMS) as internal standard,

determ ned at 300 MHz or 400 MHz using the indicated

sol vent; copwafideenal abbreviations used for signal shapecr/ca96/00682
are: s. singlet; d. doublet; t. triplet; m nultiplet; br. broad,
etc.: in addition "Ar" signifies an aromatic signal; 30 (viii)
chem cal synbols have their usual neanings; the foll ow ng

abbrevi ati ons have al so been used v (volune), w (weight),

b.p. (boiling point), MP. (nelting poi ni%’( L (liter(s)), nL

(mililiters), g (granm(s)), mg (mlligram{s)), mol (noles),

mol (mllinoles), eq (equivalent(s)). WO 97/ 14691

PCT/ CA96/ 00682 presence of arachidonic acid, cyclooxygenase-1 or cycloexygsnase-2 and
EXAMPLE 1 a putative 1nh1b1tor The IC?o values represent the concentration of

3-(3,4-Difl uoroghenox f di met h (4- (et hyl sul fonyl ) phenyl )-5H 5
furan- 2- one ‘P‘ 2- I\/bthyl-l-(4 (met hyl t hi o) phenyl ) - propan-1 -one
To, a suspensi on of aI um num chloride (136 g, 1.02 nol) in chl orof orm
Eilg h)_ C‘iofi gdré@u@o[ﬁfdxh@GEE% yAGHESTS t8r509of %&Qabmﬁea%)ébﬁiﬁii’é&fd de

p%lt Isole (100 m., O. nol ) was added
dr opwi se. Upon dition the reactl on was allowed to
proceed at r.t. for 1 . 5h. Trherresults for cesmin of thecbiplogical|assaysdnay e
quenched by adﬁééd.i ﬂ&eg\/ﬁq {1 snd®@7 L) . The organic | ayer was

separ ated, washe wat ér (2 x 500 %’)Jb’l iﬁturat ed NaHCJ err] 15
solution(2 x 500 nL), brine (1 x 500 mYBMi§

then dried over

Na[ err] SO #0r] . After concentration in vacuo., the resulting crude
product crystallized UporRsf Pad RA er high vacuumfor 30 mn to
give the titl eEcx%r'Tﬁ%nd %Dgﬂgh%)so lid :

1 0.14

2 24

6 7.65

25 0.74



20 Step 2: 2- Hydr oxy- 2- met hyl - 1- (4- (et hyl t hi o) phenyl ) propan- 1- one

To a solution of 2-nethyt—1 (4-(nethylthio)phenyl)propan- “T-one (28.5
g, 147 mmol, Step 1), Aliquat 336 (11.0 nL, 24 nmol) and car bon
tetrachloride (21 nL, 218 mml) in toluene (43 nL) was added sodi um
hydr oxi de (1%0974d6%he| | ets, 322 nmol ). The reaction was stHGT&ES*YE682%¢ 15 C
for 2h and then at r.t. for 16h. The reaction was diluted with wat er
(100 nL), brine (100 nm.) and Et OAc (300 nli). The aqueous phase was
acidified with 1 N HC and extracted with EtOQAc (100 nl). The conbi ned
organic layers were dried over Na[err]SO err] and concentrat ed. The
crude product was purified by silica gel ~.qBpanmat ography eluted with 30
15% Et OAc in hexane to give the title conpound as a thick syrup. Step
3: 2- Hydr oxy- 2- met hyl - 1- (4- (et hy | ) phenyl ) pr opan- 1-

one WO 97/ 14691 ﬁmw

PCT/ CA96/ 00682 - 139.

To athI ﬁ (4 L 1] O sqlogXopedsey- hydr oxy- 2- n(g(pxl% ) I
s P Vol TP, SR s W 0837, GO o | AR
)

(194 g, 316 I n WétuMT(i. M).ITraMesuI N sudmMisi on|{uds stiffred 5
fayers were soppkate E%_wtim RTINS TR
- 250 nL). The coldi ned nic 1&028rs dQ4ri ¢d over |Ndlerr] g err] fand

concentrated infyacuo. |jyp cruflgodr odygiigwes {li ssol vgdgpn di gthyl etjer
(250 nlL), hexangrwas—ag 5P T Teproduct sSwrsired—or—JL0 2h.
The product was 4(11 | pptb‘gz\y i 0 ntirx)- |110u o _the tli> Qe C
a yellow solid.}5 $3p 4: 10.02 0.04
ooy ) 5 for o oz T BT ;@%m?“”"”y”
> ﬁ-(cjiirl;l(uorzo?rgte 1'bi<y?c(ezi1c4atcihd .Oﬂfgég, I = 73n 1) rcTTng T-one (O 5
RS CRERIE AR (I AR .

10 4.9 18.6

11 0.6 0.09 1.53 >50

12 14.7 3.52 4.5

13 644 0.118 2.65

14 10.8 0.1 <0.04 >50

15 0.22 0.81 >30 >50

16 1.8 2.6

17 >100. .30

18 5.51 >30

19b 16.9 0.57 0.84 >50

20 0.44 0.03 0.23 4.68

21 047 ° 1023 1.04

22 0.2 9.66

23 1.33 ) 1.53 >50

24c 3.0 0.03 <0.41

25 4.7 0.02 <0.41 24

26 35 0.12 0.12 >100

27 14 041 2.3 >100

29 3.6 0.015 1.0




0. 10mml ) in dichloronethane (12mM) was stirred at r.t. for 18 hrs. Then,
.DBU (0.63m, 4.2mml) was added and the reactionm xture was—20—ef-txed
for 3 h. After cooling to r.t.the mixture was extracted with ethyl
acetate and washed successively with water, IN HCl and brine. The

organi c | ayerwednsoi ed over MgSH4, fil tered and t he sol vermcreosgso0ast ed
under vacuum The residue was triturated in a mxture of ethyl acetate and
hexane affording the title conpound as a solid. MP.: 93-95 [err]C. 25
[err]H NVMR (CD3COCD3) [err] 1.77 (6H, s), 3.15 (3H, s), 6.93-6.97 (1H, m,

7.12-7.29 (2H, m, 7.92 (2H d), 8.04 (2H d). Anal ysis cal cul ated for
Cerr]Herr]Ferr]Jerr]S: C, 57.86; H, 43%3

Found: C, 57.77; H, 4.28 WO 97/ 1469 -

PCT/ CA96/ 00682 -140-

EXAMPLE 2 Table IV

3- (3- Fl uor ophenoxy) - 5, 5-di et hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5H

Ilﬁrea[]l t2I gne ° orrpound‘vj:.gI Ma?gg LELW
136- . 138[ erjr] C. [err]H NVR (CDO[ err]
3.15.(3H, s), 6.185-694 ( 31, 795u|-|
(2H,d). 10 Example TMPD CHO | HWB
3- (3, 5D| f I uor oghen@gy) - 5§ 52d0 ngt @‘(I)%ﬁ (g,ﬁnlst hyLsgLigf;ﬂﬂZghfgyl )n; I—I—I o1
the tit1e . dompding whe RbHatba f [oded. g di Pratbr onenoxyacet 4 acid.
'(Vlesﬁ; | s)ltagé. 17 (QWT%L Y A N e S 83).
20 Analysis calfcul 80%ed fpg 3 erjr |0-P2r | hidgerrf O err]S: |C, 57.86; H] 4.09;
45 11 >5 1.8 -
48 33 004 | 0.08 -
49 7.8 02 0.61 -
51 >100 | 0.67 | 0.26 -
53 47 >5 30 -
55 43 1.8 12 -
56 >5 4.8 -
57 54 20 23 -
58 64 0.04 | 0.08 >50 0.32
108 3.7 002 | 0.03 | >50 0.68
109 11 0.04 04 >50 0.8
110 11 >5 3.0 -
111 >100 >5 15
112 28 003 | 0.04 8.0
113 8.7 0.03 | <041 -
115 22 0.18 0.9 ' -
3 116 15 034 | <041 -
117 095 | 002 | 0.02 10
118 22 10.008 { 0.05 14
119 >100 | 047 | <041 -




Found: C, 57.66; H, 4.30 EXAMPLE 4 25
3- Phenoxy- 5. 5-di net Iory-l ~4~—(—4 (met hyl sul fonyl ) phenyl ) - 5H f ur an=2=one

Step 1: 3- Phenoxy- 5, 5- di net hyl - 4- (4- (et hyl t hi o) phenyl ) - 5H-f ur an-
2-one FoI | owi ng the procedure described for exanple 1,
Step 4, theveDI¥NIeIe conpound was prepared from phenoxyacBET€AMWOIN2and
2- hydr oxy- 2- nmet hyl - 1- (4- (et hyl t hi o) phenyl ) pr opan- 1-one (exanple 1,
Step 4). [err]H NVR (CDjerr]COCDj err]) [err] 1.79 (6H, s), 2.51 (3H,
s), 7.03-7.10 (3H, m), 7.30-7.37 (4H, m, 7.72 (2H, d). VO
97/ 14691 PCT/ CA96/ 00682

- 141- Step 2: _lgr .

3- Phenoxy- 5, 5-di net hyl - 4- (4- (et hyl sul f ony % phenyl ) - 5H

furan- 2- one The co din Step 1 (150 ny,

0. 46mmol ) was stirred in dichl gf%ﬁ E&Cgﬁt) wi th

3-chl oroperoxybenzoic acid (250 5 no. 1.38mol) for 18 hrs. The reaction -
m xture was di [uted w tH etﬂ'ﬂx.Z(ICm,ch)ate VERXet W t hRaaPawat sodi um

bi carbonate, bfine, dridgd over (mﬁrl@m)and B! vent

evapor at ed under vacuum} The resi due was trituraf g rk]Oto )
afford the tit T P - IR

(COf er 1] CocD| el EXa _ﬁlm HONHWE | JCHO, b os 2 M. 10

7.28-7.30 (2H, n)lz (Zﬁfvd , 8.03 ( ] ) . Ahal ysis cal cl ated for
C[err]H[err]q<=rrJ 31 &/, - 40, - 9D,

Found: C, I—]I:ZIS 1d. g% 03 1°0.45 10 EXAMPLE
5 122 4 6 0.15 0.38 1.2

3-(2,4-Df| uor epPrred ey t ||:t:|_ylou:f g‘n_ylf) phcru'JnA} 5H
f uran- 2-one T’ ﬁg{j’ép 1 11 2 Bpmoécgﬁi“cl hci d, -

2-net hyl - 1- (4- (metpd sullrogy ) | 0.03 | <0.41 -
125 >100 >5

127 5.8 004 | 0.04 -

128 1.7 0.01 | <041 _ 5.0
129 54 0.15 | <041 -
130 7.9 003 | <04 -
133 7.1 0.04 | <041 -
134 004 | 0.08 0.9
136 1.3

137 0.55 5.2 -
140 0.12 | 054 4.6
141 0.03 | <0.41 -
143 3.1 <0.41 -
144 2.9 <0.41 -
146 0.10 -
147 0.11 -
148 001 | 0.14 1.2
149 5.6 0.02 | 0.07 0.9

150 2.1 | 001 | 0.02 -
31 75 | 037 | 0.66 .
50 24 | 009 | 024 -




20 phenyl ) propan- 1- one ester To a Of[err]C
sol ution of 2-hydroxy-2-nethyl-1-(4-.
(et hyl sul fonyl ) phenyl ) propan-1-one (4.0g, 16.5mmol, exanple 1, Step

3) in dichloronethane (100n) was added pyridine (23.5nm, 291mmmol) and
bromoacet yl Ky@8i/fgor( 24. 9L, 285.3nmmml ) portionwise over 2 POTECAREBO68IThe
reaction mxture was allowed to warmto r.t. and stirred for a further

hour. The m xture was diluted with dichloromethane, washed with 1N

HCl, brine, filtered through cotton and the sol vent was evaporat ed under
vacuum Purification by silica gel chromatography (40% Et OAc/ Hex.)

provided 3.50g of the title conpound. 30 ég%NI\/R (CDOlerr]COCD[err]) [err

1.75 (6H, s), 3.20 (3H, s), 4.00 (2H, s),” 5 (2H, m, 8.25 (2H, m.
Step 2: 2-(2,4-D fluorophenoxy)acetic acid 2-nmethyl -1-(4-

(et hyl sul f onyl ) phenyl ) pr opan- | - one- 2I'gbled¥ econt'd WO 97/ 14691

PCT/ CA96/ 00682 - 142-

Sodi um hydri de, gtspgrst | T th
hexane, suspend¢d in 7n1_qof ' N
suspensi on was @dded 2, 4-|di f1 uor oph - : pr 5

m nutes at O er llC_2-hrdomacet] : LS

(et hyl sul f onyl } pEsamiple rid3dRD) | )

was added and the rgs@ti dn 285xt &ir 9.0a9 0.26r ¢

Di chl or onmet hane cded—aaa—t ' AorS-R-e-a—w . and
t he organic sol ent 19fs evgbzoa e er cyium The r¢si due~was

di ssol ved in 25§ 1 EL QT - AN IN NaoH) water. (2XJ§ 10
brine and dri edjover Serr] IAfter ¥iltraflion and evaporation of the
sol vent under vgcuubb270ny 810t he0td6 ||le ®62pPund was olpt ai ned. [err]H
NVR (CD[ err] o nttH TSR 3203+ —s) . ~—1%), 6.60
(1H, m, 6.75 (1H, ; 7.OBB(qH, H)W 3&0?2 , m, 8. 2& ngﬁ, % 5 Step

3: 3-(2, 4-D f}l uoygphenoxnos | SoR0E Y5544 (4- (net hylfsul T ongl)
phenyl ) -5H f ur aj—2-0ne-
165 >100 20 4.5 -

166 65 | 0.05 | 0.28 49
167 0.11 | 021 64
168 30 | 005 | L1 79 1.0
169 20 | 005 | <041 46
170 033 | 20 .
171 0.46 .
173 <041 -
174 58 | 002 | <041 | 16

175 9.5 0.05 23 -
176 22 | 003 | 0.08 -
177 6.5 0.04 | <0.41 -

178 0.04 | <0.41 - -
. 179 2.7 -

180 041

181 <0.41 -

184 0.04 | <041 -

185 0.39 22 -




To a solution of 2-(2,4-difluorophenoxy)acetic acid 2-

nmet hyl - 1- (4- ( met hyl sul feryt)yphenyl ) propan- 1-one-2-yl. ester (Step 2)

(470 ng, 1.14mmol) in acetonitrile (7nm) was added DBU (187[err]L, 20
1.25mmol ) and the resulting solution was heated at 50[err]C for \%ﬁ rq'nutes.
After cool i ng™MOP™4681 i chi or onet hane was added and the mi HUFEAEYS
washed with 1 N HC1, brine, filtered over cotton and the sol vent

evapor at ed under vacuum Purification by silica gel chronmatography
followed by a swish in EtOQAc/Et[err] O afforded 122 ng of the title 25

conmpound. [err]H NVMR (CD3COCD3) 8 1.70 (6H, s), 3.15 (3H, s), 6.90
(1H, m, 7.10 (1H, m, 7.30 (1H, M, -438%> (2H, m, 8.00 (2H, m.

WO 97/ 14691 PCT/ CA96/ 00682
-143- s '

3-(4- Chl or ophenoxy) - 5, 5- di et hyl - 4- ( 410008 mﬁ‘ﬁo‘gw ) phenyl ) - 5H
furan-2-one 5 Eaollow ng the procedure described for exanple
1, the title conpoungl WESOX-2(&le gINI) om }4- E80XrbpHendRgtRawi c |aci d.
MP.: 113-114 [err]C [err]H NMR (CIN @G}, M ler r Bdehsr r] }1. 77
(6H, s), 3.15(3iH, s), 7.41 (2H, d), 7.31 (2H, d),w), 8.04
(2H, d) 10 EXY

3-(34-DCh| or op Exam le m Cf (}!%Wgnil Lhylomf\uyf)’phcuy:) 3H
furan-2-one 15 Foll oWwngjtepriocedure ddscribed for Jexanpl e

1, the title cdg8oundl was dpé2ey 0109 |3, 4- di chl gr ophenoxyacdti c
acid. MP.: 144- ASerri€ e .2‘ “ﬁwﬁ—(-ee[-er [err]
1.78 (6H s), 3.hs 8% <1 7 14 093 [1D28)] 7 45-7.36 (1H 1s), 7.49
(1H, d), 7.92 (2H dPl1 8. ¢4 (2H[ 0.982p 4.3 -

192 0.02 | <041 -
195 0.02 | <041 -
196 0.04 | 048 | -
197 0.02 | <0.41 .
198 0.06 | 0.17 -
199 — [ o011 [ 0.87 -
200 0.16 | 0.13 | .
201 14 | 007 | 0.18 | 2.7
202 13 | 0.04 | <041 '- 5.4

203 0.17 | 0.94




EXAMPLE 8
3- (4- Fl uor ophenoxy) -5, 5-di nethyl - 4- (4- (net byl sulfonyl ) phenyl)}-5-

furan-2-one 25 ' Fol | owi ng the procedure described for exanpl e
1, the title conmpound was prepared from 4-fl uorophenoxyacetic acid.
[err]H NMR (GUSofde®) 8 1.76 (6H, s), 3.14 (3H, s), 7.02-7.PCI/CAs#068)) ,

7.91 (2H, d), 8.01 (2H, d). WO 97/ 14691

PCT/ CA96/ 00682 -144-

EXAMPLE 9

3- (4- Fl uor ophenyl t hi 0) - 5, 5- di net hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5H
furan-2-one 5 Fol | owi ng t he Efﬁcedure descri bed for Exanple
1, the title conmpound was prepared fr - f 1 uorophenyl t hi oacetic aci d.
[err]H NWVR (CDCl[err]) [err] 1.55 (6H, s), 3.08 (3H, s), 6.85 (2H, m, 7.26
(2H, m, 7.35 (2H, d) 7.94 (2H, d) 10

EXAMPLE 10 mventlon will now be illustrated by the followmg non-

3-(3,5-Di fluorophenyl thio fonyl ) phenyl ) -

5H f ur an- 2- one bt miting exa)mlﬁesx %%W%&Fﬁ%ﬁhﬁg' 31 | uor ot hi ophenol
(1.0g) and nethyl 15 bronoacetate (1.2g) in methanol (20ni) was added 2ni
of a.sol utiongof ROl Bp&iRions weke Nairieokt frobit 6F dmbidig M xture was

stirred for |h, t hen 2ni I\P.C]—I adde and .t he X tirred
for anot her hour. TheTIRETAMT \%@ lévﬁtp% G e rangs, %J?éoé’ey due
taken in wat er an{filvasnaporation citspbvmqtua&meéouummgdx wtary 1N HCO
and extracted 20 wth et h@\FapoTﬂ%rﬁhhéfre@&E:é@ resdbfe (BOOLL000 pastal i £5-

giving Bsomg o 5.5 Wrmdeiwiia %%ﬁ&é%b% e o °ﬁ%{5§”§”f‘ﬁe&ala°“”m
reacted as i d0Step 1 t@iikf fthe course of reactians|wascfollosvadoby thin layer
chromatography (TLC) and reaction times are given for
illustration only;
(iv) melting points are uncorrected and *d' indicates
decomposition; the melting points given are those obtained
15 for the materials prepared as described; polymorphism may
result in isolation of materials with different melting points
in some preparations;
(v) the structure and purity of all final products were assured by
at least one of the following techniques: TLC, mass
20 spectrometry, nuclear magnetic resonance (NMR)
spectrometry or microanalytical data;
(vi) yields are given for illustration only;
(vii) when given, NMR data is in the form of delta (3} values for
major diagnostic protons, given in parts per million (ppm)
25 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;
s etc.: in addition "Ar" signifies an aromatic signal;
30 (viii) 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)).




[err]H NWVR (CDCl[err]) [err] 1.60 (6H, s), 3.10 (3H s), 6.60-6.80 (3H m,
7.45 25 (2H, d), 8.00 (2H, -d). — EXAMPLE
11

3- Phenyl t hi o- 5. 5- di net hyl - 4- (4- ( et hyl sul f onyl )phenyl ) 5H-furan-2-one 30
Fol | owi ng t hé¥@PUW6Hur e described for exanple 1, the tit| ePCTCAM6HH0uNd
was prepared from phenylthioacetic acid. MP.: 98-114[err]C 1H NWR
(COerrjcoCOerr]) [err] 1.61 (6H, s), 3.16 (3H, s), 7.21-7.30 (5H, m,
7.61 (2H, d), 7.96 (2H, d). Anal ysis cal cul ated for
Cerr]JHerr]err]Serr]: C 60.94; H 4.84; S, 17.12; WO 97/ 14691
PCT/ CA96/ 00682 -138 - - 145 -

Found: C, 61.01; H, 4.90: S, 16.94

EXAMPLE 12 5

3- (N-Phenyl am no) - 5, 5-di met hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5H-

f ur an- 2- one Step 1: 2- Phenyl am aci d

2-met hyl - 1- (4- (et hyl sul f onyl) phenyl ) pr opan- 1- one est er

agl ng aniline_t héF@A m‘@g}#&&% Hg*%g %uﬁf%%ﬁiﬁm@e@met ﬁpﬁﬁﬁxﬁpﬁg’nﬁ-g?[-l but

(CD[err]cocD[&rrfyraped-pne1 70 (6H <) 3 15 (3H ) 305 (2H_ hr g) 5.15
(1H, br s), 6.40 (2H, r‘r) 6.55 (1H, ), 700(2H nm, 8.00 (2H, n), 8.25

(2H, m. 15
3- N- Phenyl am no- M‘i rret
phenyl) - 5H-f ur an- 2- one

i n exanpl e 13 St eRlofofttin (1.0 L)Wk & 1060, veds itRiéGQirb wiel d

g o ggg B% l:l s ig bfg#o:%w&ﬂgﬁh& ?f’fﬂ"}ﬂL 1290 npolf p‘i‘ﬂen tl?l@gmggltee(rl ob QﬁLt 0 %Be
mol) was added dropwise. Upon completion of addition the reaction was
allowed to proceed at r.t. for 1.5h. The reaction was cooled to 10 °C and
quenched by addition of water (750 mL). The organic layer was
separated, washed with water (2 x 500 mL), saturated NaHCO3

15 solution(2 x 500 mL), brine (1 x 500 mL), and then dried over Na2SO4.

After concentration in vacuo., the resulting crude product crystallized
upon standing under high vacuum for 30 min to give the title compound
as a brown solid.

20 Step2: 2-Hydroxy-2-methyl-1-(4-(methyithio)phenylipropan-1-one
To a solution of 2-methyl-1-(4-(methylthio)phenyl)propan-

1-one (28.5 g, 147 mmol, Step 1), Aliquat 336 (11.0 mL, 24 mmol) and
carbon tetrachloride (21 mL, 218 mmol) in toluene (43 mL) was added
sodium hydroxide (12.9 g, pellets, 322 mmol). The reaction was stirred

25 at 15 °C for 2h and then at r.t. for 16h. The reaction was diluted with
water (100 mL), brine (100 mL) and EtOAc (300 mL). The aqueous
phase was acidified with 1 N HC! and extracted with EtOAc (100 mL).
The combined organic layers were dried over Na2SO4 and concentrated.
The crude product was purified by silica gel chromatography eluted with

30 15% EtOAc in hexane to give the title compound as a thick syrup.

Step 3: 2-Hydroxy-2-methyl-1-(4-(methylsulfonyl)phenyl)propan-1-
one




[err]H NWR (CDjerr]COCDjerr]) [err] 1.65 (6H, s), 3.05 (3H, s), 6.70 (3H,
m, 6.95 (2H_m_, 7. 25 (AH br s). 7,50 (2H ), 7.Z5 (2H m
"EXAMPLE 13 25

3- (N- Met hyl - N- phenyl am no) - 5, 5- di net hyl - 4- (4- ( met hyl sul f onyl ) -

phenyl ) - SH-{y&yo3Ragds ONE Step 1: 2- (N- Phenyl - N- et hyd-noassppaazet i C
acid 2-nmethyl-1-(4- 30 (met hyl sul fonyl ) phenyl ) pr opan- 1- one ester
To a solution of 2-bronmpacetic acid 2-nethyl-1-(4-

(met hyl sul fonyl ) phenyl ) propan- 1-one ester (exanple 5, Stepl) (1.0g,
2.75mmol ) in toluene (2.5nL) was added N-nethylaniline (3.0nL,

27.5mmol ) and the resulting solution was 1hgegat ed at 115[err]C for 16 hrs.

WD 97/ 14691 PCT/ CA96/ 00682
- 146 - After cooling tor.t. the reaction mxture was washed wth
brine and filtered flloaogld (do‘i(f)osoluﬁ’m of 2ehydroxy+2ymethyleb-(4el

chromat ography (methyRhit “ }‘ QIerﬁepﬁln%tb‘ﬁ%l
e oy, O 0w L o o PRONETY, 1,

2- 5 hN— lohci\nzll4 N- n(5119|4tl a’it&m)mﬂ)aln wamrl (d 4L). The resulting suspensmn was surred

met hy me

1.80mmmol ) i nj ac ‘I%n?‘wr |§}g g?&gug ﬁ%c he
resulting sol ut ["QPF?'@ exg'pp@g q 1‘ t.

di chl or onet haneZSQmIahldeb comibirned cmganwlaymsvmm warrNaIS%and

brine and fil teé&ﬂ:ehﬁ“a d?zfa%b ré&’&éf 68&‘2;5’@?&@%
vacuum Purific yS|I|ca ¥w§hds |n
Et OAc/ Hex. affo cherane t Ry swished for

(CD[ err] COO® er2h.) 'Iherprpdﬂctmaq -ﬁcﬂleck)d b9 fﬂ&aﬁ@ﬁm ngeahe Fitle3¢démpoundiag’ 0
(1H m, 6.80 (25elkrsolidl0 (2H m, 7.85 (2H m, 7.90 (2H m

Step 4: 3-(3,4-Difluorophenoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)

15 A solution of 3,4-difluorophenoxyacetic acid (0.51g, 2.73
mmotl), 2-hydroxy-2-methyl-1-(4-(methylsulfonyl)phenyl)propan-1-one
(0.5g, 2.1mmol, Step 3), CMC (1.13g, 2.73mmol) and DMAP (15 mg,
0.10mmol) in dichloromethane (12ml) was stirred at r.t. for 18 hrs. Then,
DBU (0.63ml, 4.2mmol) was added and the reaction mixture was

20  refluxed for 3 h. After cooling to r.t.the mixture was extracted with ethyl
acetate and washed successively with water, IN HCI and brine. The
organic layer was dried over MgSO3, filtered and the solvent evaporated
under vacuum.The residue was triturated in a mixture of ethyl acetate and
hexane affording the title compound as a solid. M.P.: 93-95 °C.

25 1HNMR (CD3COCD3) 5 1.77 (6H, s), 3.15 (3H, 5), 6.93-6.97 (1H, m),
7.12-7.29 (2H, m), 7.92 (2H, d), 8.04 (2H, d).
Analysis calculated for C19H]16F20sS: C, 57.86; H, 4.09;

Found: C, 57.77; H, 4.28




EXAMPLE 14 20

3- Cycl ohexyl oxy- 5, 5- di-rrethyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5Hfuran-
2-one Step 1:

2- Brono- 2- et hyl - 1- (4- (et hyl sul f onyl ) phenyl ) propan- 1-

2- et hyl - 1- (4- (et hyl t hi o) phenyl ) pr opan- 1-one (exanple, 1, Step 1)
(417.94q9) in ethyl acetate (1.2L) and cycl ohexane (1.7L) was added
brom ne (110nL) portionw se. After stirring for 10 mn the m xture was
washed with water, saturated sodi um bi carbonate and brine. To this

m xture was then added sodi umtungstate_3Q@g4{6.7g), Aliquat 336 (25g) and.
water (200 nlL). The m xture was then heated to 50[err] C and hydrogen

peroxi de (30% 600nL) was added sl ovmggzﬁ%mmhyl acetate and water were
then added to the m xture and the or | ayer separated, washed with

wat er, dried over sodiumsulfate, filtered and the title conpound

talized and St diniathyi-4194 :
g rc¥}s czg |6 /280632 3\(3-F1a6tdphehetly ), 5 diniethyl-44 -(methylsulf&’n?l?{iﬁé;@ﬂjdﬂ

2. 2. 0ycl oh A2 N iy T ety ST oy
phenyl ) pr Opé]- 1- one est e.rFOHOWlng the procedure dess ngf@hexﬁmple , the title
2- cycl ohexyl oxyemapbandad prépatéd frohd Brflhdrophenoxyacetic acid. M.P.: 136-
2- br ono- 2- net hy}%%rd 4- (et hyl sul f onyl ) phenyl') propan- 1- one (3. 05g,

7o) 2 S RO G LT oo B S AL

Step

was refluxed fo

di ssol ved i n waya1-A86 (2H, mil; 798 (RH,)EBQAc(2Hydphed with 5% HO ,

sat urat ed sggli um bi carbonate, brine and dried over MgSO err], filtered and
10 the solvent evaporated under vacuum Purification by silica gel
chromat ography afforded 3.0g of the tﬁ&&%nd. Step 3:

3- Cycl ohexyl oxy- 5, 5-di et hyl 4- ( 4-

(met hyl sul f onyl 3nReYS; 1 oképhshaRy 25 3 Gimethyl-4-(4-(methylsulfonyl)phenyl)-5H-

15 Following the procedure described for example 1, the title
compound was prepared from 3,5-difluorophenoxyacetic acid. M.P.: 159-
161°C. : :
1H NMR (CD3COCD3) § 1.80 (6H, s), 3.17 (3H, s), 6.78-6.84 (3H, m),
7.96 (2H, d), 8.06 (2H, d).

20  Analysis calculated for C19H]6F205S: C, 57.86; H, 4.09;

Found: C, 57.66; H, 4.30

EXAMPLE 4
25  3-Phenoxy-5.5-dimethyl-4-(4-(methylsulfonylphenyl)-5H-furan-2-one

Step 1: 3-Phenoxy-S,5-dimethy!-4-(4-(methylthio)phenyl)- SH-furan-
2-one_
Following the procedure described for example 1, Step 4, the
30 title compound was prepared from phenoxyacetic acid and 2-hydroxy-2-
methyl-1-(4-(methylthio)phenyl)propan-1-one (example 1, Step 4).
IH NMR (CD3COCD3) § 1.79 (6H, ), 2.51 (3H, 5),
7.03-7.10 (3H, m), 7.30-7.37 (4H, m), 7.72 (2H, 4).




15 A solution of the ester fromthe previous step (492 ng,
1.29mpl ) and DBU (1nl) in 5nl of acetonitrile.was. heated

for 15h.. To the cool ed solution was added 5% HCl and the m xture was
extracted with Et OAc, washed with a saturated sol ution af ammoni um

chl ori de andwdydrgagespver MgSO4, filtered and the sol vent eve@UCsw6®E8aNder 20
vacuum Purification by silica gel chromatography afforded the title

conpound. M P.: 143-144[err]C [err]H NVR (CD{err] COCD[ err]) [err]
1.20-1.35 (3H, nm), 1.40-1.50 (3H, m, 1.66 (6H, s), 1.60-1.70 (2H m,
1.85-1.95 (2H, m, 3.20 (3H, s), 4.85 (1H, : 8.00-8.10 (4H, m 25

Anal ysi s cal cul ated for C[err]H[err]CIerr]ﬁIC 62.62; H, 6.64;
Found: C, 62.28; H, 6.57 EXAMPLE 15 30
3- Phenyl t hi 0- 4- (4- (et hyl suI fonyl )g)henyl - 5H-f ur an-

At O[err]C tricitep2ani ne3(Bem ﬁtdlnlﬁbylaﬂ'&édme@hﬁsﬂﬁowmbhﬂﬂﬁ) -SH-

t hi ophenoxyacetic acid (1% brono- 1- (4-

(methyl sul fonyl ) phenyl ) ethanone (27 Step
1) in 5nL of acetonitrile fi&© ?@@%ﬁ?ﬁﬁéoﬁgﬁyﬂ?@%‘@s

WO 97/ 14691 stirred i in dichloromethane (SmL) with 3-chloroperoxybenzoi¢anid€259/ 00682
- 148- Ke AL .annm)wus 1465 TheeBactivtl Rk tufe waSldiitddowathietU (265

err]L) was err]C
gnd vaa?s guenche was—i!f?d\"{tﬁ f‘ﬁ?@%@&“{‘ bf%é"ﬁﬁ%%u?ﬁh%a ??%[ct ed] W th
Et OAc, dried oveMgSO4, filtared and the selvenhevaporatedundepvacyumag The residugs gel
chromat ogr aphy. whe trfturated s Etp0a6 @ffordake tidle conipiunde MIP.o 185t 13K Cexane
ferr] 3 10 (on  NMR (CORTGEDR) 3118381, §), 3.4 ﬁéﬁrﬁ)‘ 393708 Gty |
8.03 (2H, d)l10 728%30&3&@::1%2@%@%8:0 JdH err]qerr]Slerr]: C
58.94; H, 4.07; Afalysis calculated for C19H]1805S: C, 63.67; H5106; S(8.958. 88; H,

4.18 Found: C, 64.02; H, 5.10: S, 8.84

EXAMPLE 5
15 -
3-(2,4-Difluorophenoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-SH-
furan-2-one

Step 1: 2-Bromoacetic acid, 2-methyl-1-(4-(methylsulfonyl)

20 ) -1-0 r

To a 0°C solution of 2-hydroxy-2-methyl-1-(4-

(methylsulfonyl)phenyl)propan-1-one (4.0g, 16.5mmol, example 1, Step
3) in dichloromethane (100mL) was added pyridine (23.5mL, 291mmol)
and bromoacetyl bromide (24.9mL, 285.3mmol) portionwise over 2 hrs.

25 The reaction mixture was allowed to warm to r.t. and stirred for a further
hour. The mixture was diluted with dichloromethane, washed with IN
HC], brine, filtered through cotton and the solvent was evaporated under
vacuum. Purification by silica gel chromatography (40% EtOAc/Hex.)

. provided 3.50g of the title compound.

30 1HNMR (CD3COCD3) § 1.75 (6H, s), 3.20 (3H, s), 4.00 (2H, s), 8.05

(2H, m), 8.25 (2H, m).

Step 2: 2-(2,4-Difluorophenoxy)acetic acid 2-methyl-1-(4-
e 1fi opan-1-one-2-yl ester



EXAMPLE 16
3-Benzyl - 5. 5- di net hyl =4=—(4-{-net hyl sul f onyl yphenyt) - 5H f ur an- 2-one 15
Step 1. 3- Phenyl propanoi ¢ acid 2-methyl -1-(4-(methylthio)phenyl)

pr opan-| - 2- ester To a -30 [err] C sol ution of

2- hydroxy 2- H’é%ﬁ?f”'l (4- (et hyl t hi 0) phenyl ) pr opan- PEIri960968% 5
exanple 1, Step 2) in 20 dichloronehane (20nlL) was added 3-phenyl propi onyl
chl oride (1.68Q) i n dichl oronet hane (10 nL) foll owed by pyridine
(791mg) and the m xture was allowed to warmup slowy to 25[err]C and
stirred for 12 h. Et hyl acetate was added to the m xture and it was
washed with IN HCO , brine, dried overj4gagnesiumsulfate filtered and

t he sol vent was 25 evaporated under vacuum Purification by silica gel

n " ve HNI\/R
PRI ) St (8 S oompol

2. 75-2. 85( 2H, tl)m e;@“?,ﬁl-}spm pTQ thls
3-Benzyl - 5, 5-di nﬂtsbﬁhsxén (was(added\2 Mﬂlﬂl)lmiwh;hb} QRO[U; 3(79mmol). After S

2- one t _ester fromthe
previ ous step (1mil}lu atﬁ_‘tazﬂ 1 nm.) was added sodi um

hydri de (120r offmetg lsulfggtyé,)@ﬂ Eﬁoﬂﬁ?‘ E!et-"ﬁéf (ﬁtﬁpdaézmgsﬂﬂﬁmoﬂor 2 h
at 25[err] C. Thewas added aRd thepreacton migture syasistinhéd for30 midutest ed with

et hyl acetate, t |
SCT] CASE DOBED Dctitbftiithane was add 344 S ixture was washed pith IN HCl, ayer

was washed with 3Rd the organicsolygntavaseyaporaiesuader vagwum.tEhesresidue was
evapor at ed under dissalvediin 258 E©QA offt? @andowashedewlith y Ns NaQH, water (2X)

chr omat Ograp{U fé 4ha ArpdS SO4C Alte Wﬁ @eya Ofithd! N
(7C?E,)([)eEr7L e”g}; tﬁrr?@maﬁrﬁ&fmrggg? g t\gteoc:mp?mncz‘i\]agizza(ﬁ)'J;1< d} " 05_ >
3- Benzyl - HINMR((]):{G@CM)@I f75r(¢l-l),|s)1éh%03§5ls) 4.80 (2H, s),660

(1H, m), 6.75 (1H, m), 7.00 (1H, m), 8.05 (2H, m), 8.20 (2H, m).

15 Step3: 3-(2,4-Difluorophenoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)
phenyl)-SH-furan-2-ope
To a solution of 2-(2,4-difluorophenoxy)acetic acid 2-
methyl-1-(4-(methylsulfonyl)phenyl)propan-1-one-2-yl ester (Step 2)
(470 mg, 1.14mmol) in acetonitrile (7mL) was added DBU (187uL,

20 1.25mmol) and the resulting solution was heated at 50 °C for 20 minutes.
After cooling to r.t. dichloromethane was added and the mixture was
washed with 1 N HC], brine, filtered over cotton and the solvent
evaporated under vacuum. Purification by silica gel chromatography
followed by a swish in EtOAc/Et20 afforded 122 mg of the title

25 compound.
1H NMR (CD3COCD3) 8 1.70 (6H, s), 3.15 (3H, s), 6.90 (1H, m), 7.10
(1H, m), 7.30 (1H, m), 7.85 (2H, m), 8.00 (2H, m).




furan- 2- one To a O[err]C solution of the lactone fromthe
previous step 10 (596ny) .in dichloronethane (10.mM) and nethanol (5m) was
added porti onwi se MWP (2x590ng) and the mi xture was allowed to slowy
warmup to 25[err]C. After 2h. at 25C the m xture was partitioned between
di chl or onet aay@naeddl water, the organic |ayer was washed wétrchésoiss:

dried over MgSerr], filtered and the sol vent evaporated under vacuum 15
The residue was swished in ether to yield 530ng of the title conpound.

Anal ysis cal cul ated for C20H2004S: C, 67.40; H, 5.65;

Found: C, 67.28; H 5.78 EXAMPLE 17 20
3-(3,4-Di fluorophenyl hydroxynet hyl ) -5, 5-dj net hyl - 4- (4-

(et hyl sul fonyl ) phenyl ) -5H furan-2-one -~ 143 - Usi ng a procedure
simlar to the Steps 1, 2 and 3 of exanple 19 but using

3, 4-di fl uor obenzal dehyde as an el ect rﬁm&&é title 25 conpound was

obt ai ned. [err]H NMR (CD[err]COCD[err]) [err] 1.45 (6H, s), 3.15 (3H,
fl)) ‘;’ 8g glg 5 ?@,{,4- ggophenoxﬁ'-?ﬁ-glst)méﬂlgl- §(4§(1?1gthg'fs|;|1’lfo(pyl)pégp' 0)(01@17%?-28( gg ’

3-(3,4-Difl uor B S-dinethyl-4-(4-(nethylsul fonyl)phenyl)-5H
fur-anl- 2-3385 4 usi Followi imgeo 'Elgfé?&ék’c bell Tot 8% 1&,%12?@1%{. N
g)(;?rpnguﬁd mgn ob%%bﬁ@d“d was preew%eg%& o%pril%nokgacee)éiacrg)ci . l\jil.P.: 115-114 °©
PCT/ CA96/ 00682 1;1 - 150-

[err]H NVR (CDf WBsUOCD?,D'E]I.fI?;éHB@):L3.FS( ﬁ,-%)??.(ﬁfbm) ) 2(335-7- 45
1H m, 7.85- 7. 7. 15:7.90 (2H, 0 7195-8705 (2H d).
Uil 6,191 O Blatk 0 | i 0

EXAMPLE 7

-(3.4-Dichlorophen -S.3-dimethy]-4- cthylsulfonyl)phenyl)-5H-
furap-2-one
15 Following the procedure described for example 1, the title

compound was prepared from 3,4-dichlorophenoxyacetic acid. M.P.: 144-
145°C.

1H NMR (CD3COCD3) § 1.78 (6H, s), 3.15 (3H, s), 7.12-7.15 (1H, mj,
7.35-7.36 (1H, s), 7.49 (1H, d), 7.92 (2H, d), 8.04 (2H, d).

20
EXAMPLE 8
3-(4-Fluorophenoxy)-35 ,9-dimethyl-4-(4-(methylsulfonyl)phenyl)-5H-
furan-2-one
25 Following the procedure described for example 1, the title

compound was prepared from 4-fluorophenoxyacetic acid.
1H NMR (CD3COCD3) & 1.76 (6H, s), 3.14 (3H, s), 7.02-7.13 (4H, m),
7.91 (2H, d), 8.01 (2H, d).



5 3- Benzoyl - 5. 5- di net hyl -4-(4- (et hyl sul fonyl ) phenyl ) - 5H-f ur an- 2- one

Step 1: Acetic aetd—2-methyl - 1-(4-nmethylthi ophenyl) propan-1-on-2-
yl ester 10 To a O[err]C solution of 2-hydroxy-2- rret hyl - 1- (4-
(et hyl t hi o) phenyl ) propan-1-one (150g, exanple 1, Step 2), 2179)

and DVAP ( 7gWOOHMEPhi or onet hane (850nL) was added acetyl "Eﬁc&l’

(112.2g) dropwi se and the m xture was stirred for 6 h. at 25[err]C. More
DBU (32.5g) was added and the m xture was stirred an additionnal 16 h. 15
The reaction m xture was poured over 2N HC (800m.) and the organic

| ayer was separated, washed with a saturated solution of NaHCO err], dried
over MgS err], filtered and the sol vent _ywgg .evapor ated under vacuum The
resi due was swished in Et[err]OQ then 25% ethyl acetate in hexane, then
filtered and dried giving 74g of the t{¢l und. 20 [err]H NWR
(COerrjCOCOerr]) [err] 1.60 (6H, s),w s), 2.55 (3H, s), 7.30
(2H, d), 8.00 (2H, d). Step 2: _ -
5. 5- D net hyl - 4- (3L¢4-FPhidrophénylitiop-9)3-dithethyl-d4a@-@nethglsulfonyl)phenyl)-5H-  To a
0- 5[err]Csqut|(o te, es}?er ?r)(?mthe grewoﬁg s? Z)f) 5y)|n DVF
(1.2L) was added=RaH*CIt FSPET ST ye e e xture
was stirred Sor 3 h. Sat uFQu@Wlw proxeauTe %@M@@W‘Fl theuﬂeThe
mixture was thenguips ewﬁaneatnﬁora Réryithieasktioaiced.. t he

| t f d
ond the e so’|HvW ”o'?atﬂe el OW(ES’E‘u%? i mhes it R A
in 30% 30 et hylmibc'b3at@ﬁ, ﬁbxa%(zﬂ. 9) eI d the title conpound (38g).

[err]H NMR (CDjerr]COCDjerr]) [err] 1.70 (6H, s), 2.55 (3H, s), 6.40 (1H,
s), 7.40 (2H, d), 7.70 (2H, d). 7/ 14691

PCT/ CA96/ 0061292 EM‘M - 151 -

3. 5, 5- D net hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 3-

(pheny] hydr 0XynE3%3,5)D5ﬂl‘tzdm5hmﬁﬂﬁb}‘-5 y- dlmethyl-4 -(4-(methyBu¥onyDphényl§-

solution of the ng) obtained in th

Step

To a mixture of 3,5-difluorothiophenol (1.0g) and methyl
15 bromoacetate (1.2g) in methanol (20mL) was added 2mL of a solution of
NaOH (0.69mL of 10N in 3mL of water), the mixture was stirred for 1h,
then 2mL of 10N NaOH was added and the mixture stirred for another
hour. The solvent was evaporated under vacuum, the residue taken in
water and washed with Et20, then acidified with 1N HCI and extracted
20  with ether. The ether extract was washed with water, dried over MgSQO4,
filtered and the solvent evaporated under vacuum giving 850mg of 3,5-
difluorophenylthioacetic acid. This acid was reacted as in Step 1 to afford
the title compound.
1H NMR (CDCl13) 8 1.60 (6H, s), 3.10 (3H, ), 6 60-6.80 (3H, m), 7.45
25 (2H, d), 8.00 (2H, d).

30 Following the procedure described for example 1, the title
compound was prepared from phenylthioacetic acid. M.P.: 98-114°C.
1H NMR (CD3COCD3) 8 1.61 (6H, s), 3.16 (3H, s), 7.21-7.30 (5H, m),
7.61 (2H, d), 7.96 (2H, d).
Analysis calculated for C19H1804S2: C, 60.94; H, 4.84; S, 17.12;



previous step in THF was added 0.67M LDA (9.25nL) and the m xture 5 was

reacted for 5mn. Benzoyl chloride (913nmy) was then added at—~e———mand

after 15 mn the m xture was poured over icy 1N HCl. The organic

material was extracted with ethyl acetate, washed with brine, dried with

MySO err], fiwbangsennd the sol vent was evaporated under vaRmMOAIEIN0682

- residue was dissolved in dichloronethane (I nm) and nethanol (1On) 10 and
the solution cooled to O[err]C. MWP (4.99) was added and the m xture

warnmed and stirred at 25[err]C for 2h. The m xture was poured over icy

wat er and the organic | ayer was dried over MgSO, filtered and the

sol vent evaporated under vacuum The resid was purified by silica gel

chromat ography to yield 190 ng of conpounaliaﬁl ch was dissolved in 15

met hanol (2nmL) and THF (1nli), cooled to Q[err] C and aﬁggyé rmunt of

NaOH was added. The mi xture was poured Fﬁ“ﬂéy% 1 t with

ethyl acetate, the organic |ayer was washed with brine, dried over

MySO'err], filtered and the sol vent ev%m#%der vacuum 20 Step 4:

3-Benzoyl - 5, 5-di net hyl - 4- (4- (et hyl sul ) - 5H

f ur an- 2- one The residue was di ssolved in acetone (3nL), and Jone's

reagent (3M 5  3-{NQPlesnylaming)ss,5<binkthylbe (4i(ietylsuton piphersd)-5H- | h.

then poured over wat er and extracted with et hyl acetate, the
organi c | ayer m%@%ﬁmﬁm@mﬁrmred and

the solvent was evaporated under vacuum The residue was sw shed in

ether to yield t i1t e cQrRenvib moacéﬁaSﬁﬂ)2—methyl-1\r(44-(m?ethylsalfonyb)t ed
for (Jerr]Herr] err]S: Con§ :
Found: C, 64.63; H 5.23 38 B\ SR

PCT/ CA96/ 00648 Followmg the proceclure described in examplsy13 Step 1 but

AEfX'(A\Z/PI(_EEtZg sul f usmls aniline the title compound was obtained. |
sul fo eﬁg agyiqr 0 e
Using a prgcedure i W@P@CQ 23&)’76;1(3151 §P3 ijg}é 9 99%% Br¥)5.15
H, brs), 6.40 (2H, m), 6.55 (1H, m), 700(2H m),800 (2H, m), 8.25
(2H, m).

15
Step 2: 3-N-Phenylamino-5,5-dimethyl-4-(4-(methylsulfonyl)-
phenyD)-SH-furan-2-one
Following the procedure described in example 13 Step 2 but
using 2-phenylaminoacetic acid 2-methyl-1-(4-(methylsulfonyl)phenyl)
20 propan-1-one ester the title compound was obtziit_xed.
1H NMR (CD3COCD3) 8 1.65 (6H, s), 3.05 (3H, s), 6.70 (3H, m), 6.95
(2H, m), 7.25 (1H, br s), 7.50 (2H, m), 7.75 (2H, m).

EXAMPLE 13
25

3-(N-Methyl-N-phenylamino)-5,5-dimethyl-4-(4-(methylsulfonyl)-
-SH- 2-0

Step 1: 2-(N-Phenyl-N-methylamino)acetic acid 2-methyl-1-(4-
30 (methylsulfonyDphenyDpropan-1-one ester
To a solution of 2-bromoacetic acid 2-methyl-1-(4-
(methylsulfonyl)phenyl)propan-1-one ester (example 5, Step1) (1.0g,
2.75mmol) in toluene (2.5mL) was added N-methylaniline (3.0mL,
27.5mmol) and the resulting solution was heated at 115°C for 16 hrs.




5 using (1-hydroxycycl opentyl)-(4-(nethyl sul fonyl)phenyl)net hanone
fromexanple 21, Step 3 and phenoxyacetic acid the title conpound was
obt ai ned. [err]H NVR (CDCl[err]) [err] 1.80-2.30 (8H, n), 3.04 (3H,
s), 6.95-7.35 7.75 (2H, d), 7.95 (2H, d)

EXAVPLE 21 W°"$"“9! (4- (Met hyl sul f onyl ) phenyl ) - 3- phenylth.]5 ICAS6/00682

1- oxaspi r o[ 4. 4] non- 3-en- 2- one 15 Step 1:

Cycl opentyl - (4- (et hyl t hi 0) phenyl ) met hanone To a

suspensi on of anhydrous al um num chl oride (9.3 g, 69.6 mmol) in 58 nL
CHCl[err] at O [err]C was added dropw se cycl opent anecar bonyl chl oride
(10.0 g, 75.4 nmmol ), followed by 20 thipsmisole (7.21 g, 58.0 mmol). The

i ce bath was renoved and the m xture was stirred at roomtenperature

for 2h£ \é\atea ddolin ért thel‘égﬁ?éhmliﬁrf%kt he&@ﬁt%@é gnwere?) 50
o e conni flre theough payenFiiieation by Hlica el ssﬁ;y”] T

m.). The conbi filtered .
and concentr at pdovﬂbéSSGmgbblmnleZ&mphmtdmt ographed on silica gel (4%

Et OAc/ hexane) to give 11.9 g of the title ketone (93% [err]H .
NVR 4 6. (d,. 2 9 1 2.56
(5 3 2. 80. SERE 1y E@;ﬁ] Myt Npeaglaniyols S %%MZ @

(1- Hydroxycycl opentyl) (et . ) i To

a solution of the ket 0“5'1‘6 ra%?ﬁhﬁkﬁpofiﬂ(ﬂ ﬁhéhgt 6 tﬂ‘gl)itﬁmbﬁ‘acetlg acid2/ m

Ccd d 9. 1 0 nmol
and[ S(r)\r/\lle?gd Nmm th‘ G“ %glﬁ%ﬁ %ﬂf"ﬂ@a‘h <P %s%‘gm‘)m& stirred foz
16h at r.t. To 1t.$0mtnod)mn mexmmndewamla)dwwaddnd PBU(2. lead.8 Ommol) amb

97/1 é3691 10 _the resulting solution was heated at 60°C for 1 b, After oS g0, 00682
organi c I %@ﬁg TORBe %&?@Mﬁnﬂﬁ?ﬁgﬁ HﬁrFé‘@scW#' mgwdfl | tered
and brine and filtered through cotton and the solvent was evaporated under

vacuum. Purification by silica gel chromatography followed by swish in
EtOAc/Hex. afforded 266mg of the title compound.

15 1H NMR (CD3COCD3) 8 1.70 (6H, s), 3.05 (3H,s), 3.15 (3H, s), 6.70
(1H, m), 6.80 (2H, m), 7.10 (2H, m), 7.65 (2H, m), 7.90 (2H, m)

EXAMPLE 14
20 3-Cyclohexyloxy-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-SH-furan-
2-one
Step 1: 2-Bromo-2-methyl-1-(4-(methylsulfonyl)phenyl)propan-1-
25 %solution of 2-methyl-1-(4-(methylthio)phenyl)propan-

1-one (example, 1, Step 1) (417.94g) in ethyl acetate (1.2L) and
cyclohexane (1.7L) was added bromine (110mL.) portionwise. After
stirring for 10 min the mixture was washed with water, saturated sodium
bicarbonate and brine. To this mixture was then added sodium tungstate

30 (6.7g), Aliquat 336 (25g) and water (200 mL). The mixture was then
heated to 50°C and hydrogen peroxide (30%, 600mL) was added slowly.
Ethyl acetate and water were then added to the mixture and the organic
layer separated, washed with water, dried over sodium sulfate, filtered
and the title compound crystalized and was collected by filtration.



concentrat ed. Chromat ography on sili ca gél (20% Et OAc/ hexane) gave 5.4
i 0,

g of the title conpound as _a whit 5 -
(Cb3C0CD3) 8 8.11 (d, 2H), 7.31 (d, 2H), 4.63 (s, 1H, di sappears by
D20 wash), 2.56 (s, 3H), 2.24 (m 2H), 1.89 (m 4H), 1.71 (m 2H).
Step 3: ( 1-whtyshrageicycl opentyl ) - (4- (et hyl sul f onyl ) phenyl peTi@96/00682

nmet hanone The sulfide obtained in Step 2 (56g) was

di ssolved in di chl oronet hane (800 ni) and net hanol (200 nm.) and
treated with MWPP (139 g) and stirred for 3 h. The organic |ayer was
diluted with di chl or onet hane, washed with water and brine, dried over
MpSOH, 15 filtered and the sol vent evaporatgﬂ to afford the title conpound.
Step 4: 4- (4- (Met hyl sul fonyl ) phenyl )-3=B nyl t hi o-1 - oxaspiro

[ 4. 4] non- 3- en- 2- one The hydroxyketone fromthe previous
step was reacted with 20 phenylthioacetic acid as in the procedure for
exanple 1, Step 2af f or sl Cyclohd %ydcefic @eiP 2 ficthyl- 1-(4-(rRéthiydulidiyl
(CDCl[err]) [err . 70-2.0 yé:o mo%y.OG ?ZH s), 7.le- ‘ZIgd(l.'}SJH r’r),y)
7.35 (2H, d), 7.90 (2H, d)& propan-1-one este — EANPHE 22
4- ( 2- Ox0- 3- phenyl t hi o- | - oxA-sotutien of 2j0yslolexyloxyagetio acid|(le74g, 11mmol),

sul fonami de 5 2 promo-2-methyl01-(4-{Rlctiy1ut Syl ﬂm zﬁwl&{ﬁiﬁ.gﬁ.'(“' 30
thylth h I t 52 le.21 X
(200" Ry O Gy ”»Bﬁr@m @%ﬁé '%‘Hﬁﬁé f ot stidgale

(619).  Aft erwastiefluxad fooi5 8. Khetsolvent wasevaporated endithe residued wi t h
o oG e o Al ot Sl MmO g ot oy e
TFAA (100.0 ni) AARTE sodi%bé%rﬁggg% Blifie Whi dhied dver%ggﬁi, iR 4
PCT/ CA96/ 00649 the solvent evaporated under vacuum. Purification by silicvgel

chromatography afforded 3.0g of the title compound.

Step 3: 3-Cyclohexyloxy-5,5-dimethyl-4-(4-
1 envD)-SH- -2-one
15 A solution of the ester from the previous step (492 mg,
1.29mmol) and DBU (I1mL) in SmL of acetonitrile was heated at reflux
for 15h.. To the cooled solution was added 5% HCI and the mixture was
extracted with EtOAc, washed with a saturated solution af ammonium
chloride and dried over MgSO4, filtered and the solvent evaporated under
20 vacuum. Purification by silica gel chromatography afforded the title
compound.M.P.: 143-144°C
1H NMR (CD3COCD3) § 1.20-1.35 (3H, m), 1.40-1.50 (3H, m), 1.66
(6H, s), 1.60-1.70 (2H, m), 1.85-1.95 (2H, m), 3.20 (3H, s), 4.85 (1H, m),
8.00-8.10 (4H, m) :
25 Analysis calculated for C19H2405S: C, 62.62; H, 6.64;
Found: C, 62.28; H, 6.57

EXAMPLE 15

30 3-Phenylthio-4- ethylsulfon -SH-furan-2-one
At 0°C, triethylamine (335 tL) was added to a solution of
thiophenoxyacetic acid (161 mg) and 2-bromo-1-(4-
(methylsulfonyl)phenyl) ethanone (272 mg, WO 9500501, example 9,
Step 1) in SmL of acetonitrile and the mixture was stirred at 0°C for 1h.



refluxed for 3 h. The m xture was cooled to O[err]C and 10N NaCH (24nl),
was added dropw se and under nitrogen. After vigorous stirring for O0.5h,
acetic acid (100nL) and water (20nL)was added. The mi xture was cool ed
to O[err]C and chlorine gas was bubbl ed for 20m n. The exce ori ne
was renoved WRBM4Lcuum and the ni xture was poured over |§ﬁc‘\5”'m\%ter and
extracted with ethyl acetate. The extracts were washed with wat er,
saturated NaHCO3 and brine . The organic | ayer was cooled to O[err]C

and t-butylam ne (I10nmL) was added and stirred for | h. The reaction

m xture was diluted wth water and neutralized with 6N HCO, washed 10 wth
brine, dried over MySOerr] filtered and-48-sol vent evaporated under
vacuum The residue was sw shed |n et her. This hydroxyketone (325nD)

was then react edl‘l?éréa?u&ﬁi geg wtagze@%htmmslﬂ)a&w

200 t
R A U ﬁéﬁwmrﬁ o @6 724°G 8 Wag quenched; by

sol vents were t ruddlnwmpﬁdHHﬂllu'ﬁhepmémnmmmd with BEtOA o dsied over

(D err f" o ZeSrI S it puid by oS P Efiimomraphy The | M
m, 7. 55 L WS TecEyy 1z’edrFrom% A exane to ;fford %(AI\/PLE
23 compound as a solid

3- (4-Fl uorobenzylmm¢M§y834rd$H @tanS(QH QR 2ITEIW (SH o), 11930
2-one g_ﬁ proced’ure simlar to the one for exanple 16
but 25 using 3 z!flfq)Um rﬁz xq:)l pr opi onyI chloride the tide conpound was
obt ai ned. aﬂymsmlm(lmpgo Cact40432: CebB8P41 H;d.0BH, s), 3.15 (3H,
s), 4.45 (2 s) . 05- 7.15 (2H, 0 0 d), 7.85-7.95
(2h m 7 308 s’ (2H d). 30 Fdund’: €958 880H, 3118 EXAVPLE 24
3-(3,4-D fl uorophenoxy) - 5- net hoxy- 5- net hyl - 4- (4- (et hyl sul f onyl ) -

phenyl ) - 5H- f ur an- 2- one WO 97/ 1EX0AMPLE 16

PCT/ CA96/ 00682

-Benzyl-5.5-di -4- ~-SH- -2-one

15

Step 1: 3-Phenylpropanoic acid 2-methyl-1-(4-(methylthio)phenyl)
_ To a -30 °C solution of 2-hydroxy-2-methyl-1-(4-

(methylthio)phenyl)propan-1-one (1.05g, example 1, Step 2) in

20 dichloromethane (20mL) was added 3-phenylpropionyl chloride (1.68g)
in dichloromethane (10 mL) followed by pyridine (791mg) and the -
mixture was allowed to warm up slowly to 25°C and stirred for 12 h.
Ethyl acetate was added to the mixture and it was washed with 1N HCI,
brine, dried over magnesium sulfate filtered and the solvent was

25 evaporated under vacuum. Purification by silica gel chromatography
afforded 1.36g of the title compound.
14 NMR (CD3COCD3) & 1.65 (6H, s), 2.50 (3H, 5), 2.55-2.65 (2H, 1),
2.75-2.85( 2H, t), 7.10-7.40 (7H, m), 7.90-8.00 (2H, d)

30 Step2: 3-Benzyl-5,5-dimethyl-4-(4-(methylthio)phenyl)-5SH-furan-
2-one
To a 0°C solution of the ester from the previous step (1.14g)
in DMF (10mL) and THF (2mL) was added sodium hydride (120mg of
80% dispersion) and the mixture was stirred for 2 h at 25°C. Then it was
35 poured over icy 1N HCI and extracted with ethyl acetate , the organic




- 155- Step 1: 2- Brono- 1- (4- (et hyl sul f onyl ) phenyl ) propan-1 - one

Fol lowing a procedure simlar to the one used. in.exanple-1, Step-1 but
using propionyl chloride, 1-(4-(nethylsulfonyl)phenyl)propan- 1-one
was obtained. A solution of this conpund (163.4g) in chloroform 5 (2.2L)
was then coglcesnkg@iOlerr] C and treated wi th brom ne (40nlpcvcRdots2

. CHCl[err]) and concentrated HBr (10nmL). The reaction m xture was washed
with water, saturatd sodi um bi carbonate and brine, dried over sodium
sulfate, filtered and the sol vent evaporated under vacuum The residue

was swi shed in ethyl acetate: hexane 1:1 to g| ve the title conpound 10
(1919). Step 2: 5- Hydr oxy- 5- net hlyi (4- (met hyl sul fonyl ) phenyl) - 3-
phenyl t hi o- 5H f ur an- 2- one 91'0 a m xture of

2- brono- 1- (4- (et hyl sul fonyl ) phenyl) 15 propan 1-one (6.0 20. 6mmol ) and
t hi ophenoxyacetlayerwias weshed with waterzbanendnied averdMigdtl4 an the ghwent vas

dded t t hyl dat r.t.
for ah TL & aé"h%%f‘fﬂ%“““ Wﬁg@ﬁﬁén B 00) vas
added. The m xt a| r was bubbl ed
t hr.ough the ni xtH NME(CM@IGDZBZ@ 1.80u6H, 83,1255 (BH.s), 3:50(2H, a7 H5- t he

m xture was xt-yggtqfll\eﬂ(?tltyg_%(zﬂ gThe Et OAc extract was washed with 1N

aquous HO , r| ne, drr over MgS err], filtered and the sol vent
evapor at ed under vacuum The residue was swi shed in Et[er r;O to give
the title conpofitep 3:6. Ogﬁ-Bsnwlfﬁ.SshmﬂlyivA (4-(meghylsulfongiphényl)-FH-NVR
(CD[err]COCD[err]) [err] 316(3H s), 6.86 (1H, s), 7.35
(5H, m, 7.78 (2H, d),

5- Met hoxy- 5- met hy| - 4- (4 §8ﬁ¥ °§°m‘h°1"°"‘°“s step

phenyl t hi o-HM-f clﬂm'omethane (10 mh)sand mﬁthﬂnquSBtj.,) wasadddd from

L—

the previous Stf&d@ﬁﬁvseMMPPS 5905hg) hndRhE diture W Hllowdd o §RWTY) and
concentrated H i géﬁg 0l er C for_ 24 hn&ﬁ &l coollng

to O[err]C the E’P‘ggl‘mhagt)c %ﬂe’fhgﬁ‘ré TE Vas pARLG fhanol
and dried underdichtoromethane andgfatas,th@rgamcelamwmsh@dugghbmq yel | ow

sol id. Watiéd o¥é6RMgSO4, filtered and the solvent evaporated under vacuum.
PCT/ CA96/ 00P82 ppe residue was swished in ether to yield 530mg of the title compound.
Analysis calculated for C20H2004S: C, 67.40; H, 5.65;

Found: C, 67.28; _H, 5.78
EXAMPLE 17
20
3-(3,4-Difluorophenylhydroxymethyl)-5,5-dimethyl-4-(4-
: 1 -5H- -2-0

Using a procedure similar to the Steps 1, 2 and 3 of example
19 but using 3,4-difluorobenzaldehyde as an electrophile the title
25 compound was obtained.
1H NMR (CD3COCD3) & 1.45 (6H, s), 3.15 (3H, s), 5.00 (1H, bs), 5.50
(1H, bs), 6.45-6.55 (2H, d), 7.00-7.30 (3H, m), 7.95-8.05 (2H, d).

EXAMPLE 18
30

3-(3,4-Difluorobenzoyl)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-5H-
furan-2-one

Using a procedure similar to Step 4 of example 19 and using
the compound obtained in example 17, the title compound was obtained



- 156- [err]H NWMR (CDjerr]COCDjerr]) [err] 1.65 (3H, s), 3.15 (3H,
s), 3.40 (3H, s), 7.18- 7.40 (5H, m, 7.88 (2H, d), 7.98 (2H, d).
Step 4: . 3-(3,4-Difluorophenoxy)-5-nmet hoxy-5-nmethyl -4-(4- 5

(met hyl sul f onyl ) phenyl ) - 5H-f ur an- 2- one To_a sol ution of
t he conpounyO8H#4¥Phed in the previous step (2.0g, 5P

di chl oronet hane (100nL) at r.t. was added nCPBA (4.0g, Aldrich 57-86%
[err]16mmol ). The m xture was stirred at r.t. for 3h and nore nMCPBA
(2.0g) was added. After stirring for another hour the 10 m xture was
washed with IN NaOH, brine, dried and concentrated under vacuum to
yield a disulfone as a white foam (2.0g)150e a solution of 3,4-

di fl uorophenol (2.0g, 14.9mmol) in DVF was added 10N NaCH (I ni,

10mmol ). After g v
I n DVF was addeégwg @ﬁgﬁﬁ;@g&g eﬁ]&}i‘aﬁﬂ gd@ﬂﬁ?’?@$?ﬁ?€[gﬁ mZm) ter 15
cooling the mi %65-4.70EH, A 71H-Ti%0N (2 tm), 7.9580c(2H, d). t h Et OAc, the ]
organi c extracts were washed with 1IN NaCOH, IN HC, brine, dried over

MgSO err], filtered and the sol vent m&iﬂtﬁl—gunder vacuum Purification

by silica gel chromatography afforde conpound as a white solid
(600ny) . 205[err]H NI\/R(CD[err]COCD[err]) [err] 1.86 (3H, s) 3. 16(3H

s), 3.40 (3H,

EXAMPLE 25 25 T '
3-(5-Chl oro- 2- pyridyl oxy) -5, 5-di net hyl - 4- (4- (rrethylsulfonyl)phenyl)

5H- f ur an- 2- one : Acetic acid Tﬂnethyl-it(érmeﬂfylmmphenry yprepane 1 som-2+

2- met hyl - 1- (4- (rre Ifonyl )phenyl )propan | -one ester (1.0g, 3.13

mmol , prepared ar y t g%? 5, otep 1) and
20 nL) was added

5-chl or o- 2-%Yyri di nol
DBU (1.5 niL, 1((1mthylﬂno)phtn))|)m'opan-tl -oneméy()g; axaunplw\b.sStsp WwBRBU 178}, t hen
heated at 65- 704,py DNPAqu g)in dlchmoniémaﬁ@dm Wwal HaddPacteyrcHIGnay ed in
vacuo. The reskﬂg (f rrat%uaphed r\ll-ee&fs'éh%}ﬁeb %Rd el ut ed
wi th hexane: Et é PW‘SG an e was st oroh. a
(32 5g) was added and the mixture was stirred an additionnal 16 h.
15 The reaction mixture was poured over 2N HCl (800mL) and the organic
layer was separated, washed with a saturated solution of NaHCO3, dried
over MgS04, filtered and the solvent was evaporated under vacuum. The
residue was swished in Et20, then 25% ethyl acetate in hexane, then
filtered and dried giving 74g of the title compound.
20 1H NMR (CD3COCD3) 8 1.60 (6H, s), 1.90 (3H, 5), 2.55 (3H, 5), 7.30
(2H, d), 8.00 (2H, d).

Step 2:

To a 0-5°C solution of the ester from the previous step (74g)

25 in DMF (1.2L) was added NaH (9g, 80% dispersion) portionwise and the

mixture was stirred for 3 h. Saturated aquous NH4Cl was added slowly .

The mixture was then partitioned between ethyl acetate and water, the

organic layer was washed with water, dried with Na2SO4, filtered and the

solvent was evaporated under vacuum. The residue was swished in 30%
30 ethyl acetate/ hexane to yield the title compound (38g).

1H NMR (CD3COCD3) 8 1.70 (6H, s), 2.55 (3H s), 6.40 (1H, 5), 7.40

(2H, d), 7.70 (2H, 4).



WO 97/ 14691 _ _ PCT/CA96/00682

-157 - vield a colorless aily ¢ : S swshed—+na—+Etferr] O
to provide the title corrpound as a white povvder (230nM) . [err]H
NVR (CDO{err]COCD{err]) [err] 1.80 (6H, s), 3.20 (3H, s), 7.18 (1H, d), 7.94
(3H, n), 8.GEobiidesrd), 8.19 (1H, d). 5 PCT/CA96/00682
EXAMPLE 26

3- (2- pyridyl oxy) -5, 5-di net hyl - 4- (4- (net hyl sul f onyl ) phenyl ) - 5H f ur an- 2-

one 10 Fol l owi ng the procedure described for exanple 25, the
title conpound was prepared from 2- hydroxypyri di ne. [err]H NWR

(CD[err]jCOCD[err]) [err] 1.78 (6H, s), 3.}?1(3H, s), 7.00-7.20 (2H, m,
7.80-8.20 (6H, m. 15 EXAMPLE 27

3-(6-Methyl-2-pyrid ony) 5 5 di et hyl 4- (4- (et hyl sul phenyl) -
5H f ur an- 2- one : mﬁbﬂr@mﬁﬁgﬂlﬂlﬁéﬂmﬁ@bﬂﬂﬁﬁ scri bed for

exanple 25, the title 20 ,:’ g pethvEp-SHfu
(o 610 (3 4y 6. Toa Zﬁcg%ﬁf%%"% 5&9% Gpea e 7,
(2H, d), 8.00 (mwg)lé step in 'l(HFwasadded067MLDA . 25nﬂ.)andgjagmn_x@nz8 25

f (3-1 goqw n§l i Reasyreadted for m:hyBeﬂszchlmidw(gals nyhs tearndded2u-78°C |
ur an- 2-one exampl e
25, “the title andafier 5 mineBias Ep%hgﬁw@rﬁ?%? sﬁﬁﬁﬁo@g@ﬁc 0

[err] H NVR ( CD| anatpialowps extracted with ethyd acefpte, wash: :m brine dried; with 8 10
(9H m, MBS0y} Altersd and the solvent was evaporated under vacuum.The

residue was dissolved in dichloromethane (10mL) and methanol (10mL)

10 and the solution cooled to 0°C. MMPP (4.9g) was added and the mixture
warmed and stirred at 25°C for 2h. The mixture was poured over icy
water and the organic layer was dried over MgSO4, filtered and the
solvent evaporated under vacuum. The residue was purified by silica gel
chromatography to yield 190 mg of compound which was dissolved in

15 methanol(2mL) and THF (1mL), cooled to 0°C and a catalytic amount of
NaOH was added. The mixture was poured in icy water and extracted
with ethyl acetate, the organic layer was washed with brine, dried over
MgS0y4, filtered and the solvent evaporated under vacuum.

20 Step4: 3-Benzoyl-5,5-dimethyl-4-(4-(methylsulfonyl)pheny!l)-5H-
furan-2-one _
The residue was dissolved in acetone (3mL), and Jone's reagent (3M,
150ul.) was added. The mixture was stirred for 1h. then poured over icy
water and extracted with ethyl acetate, the organic layer was washed with
25  brine, dried over MgSQ4, filtered and the solvent was evaporated under
vacuum. The residue was swished in ether to yield the title compound
(123mg).
Analysis calculated for C20H1805S: C, 64.85; H, 4.84;
Found: C, 64.63; H, 5.23

30



WD 97/ 14691 PCT/ CA96/ 00682
-158- EXAMPLE 29

3-(4- (Met hyl sul fonyl ) phenyl) - 2- phenoxycycl opent - 2- enone 5 Step 1:

1- (4- (Met hyl t hi o) phenyl ) - 5- phenoxypent a- 1. 4- di one To a

m xture contV™PATMEM - phenoxybut - 3- en- 2- one (1. 0g) ( RCHCAYYN6/% ; R D,
Lucci, WY. Fu, MH Berger, J. Erhardt and WK Hagmann, J. Aner.
Chem Soc. 100, 2150, (1978)), 4- (et hyl t hi 0) benzal dehyde (0.62g) and
triethylamne (0.343n) in 1,4- 10 dioxane (20 nL) was added

3- benzyl - 5- (2- hydr oxyet hyl ) - 4- met hyl t hi azol i um chl ori de (110nm).
After stirring 4h. at 100[err]C the - {§action m xture was extracted
with Et OAc, dried over MgSO err], filtered and the sol vent evaporated

under vacuum The residue was purifiewi | i ca gel chronatography
(20% Et OAc/ Hexane) to afford 140ng of tl e conpound as an oil.

Step 2: 3-(4- (Met hyl t hi ol phenyl) - 2- phenoxycycl opent - 2- enone

To the di ket one 40f4-8viethyislfciiiphens] i -3-ed2lefie DBU
(0.1 m). The resulting XL ure eal [ Or The
met hanol was then evapor aerﬁél aﬁﬁgd'.ﬁ%e l&g&p %Pxﬁfr 181 e&% eie e

sat urat ed aqfeowsingichydrexysyelopertyDr-{4=(methylsulfonyDpheayhmethanoned

with Et OAc, the frsiaRafnple2e! S1p3 alid pHesssyachliSatiadrthe titlel donspdishd wasl t he
sol vent evapor at gg .Hgaer vacuum The residue was purified by silica gel
N

O e AN KPS0k G ok b SRR o,

Step 3: (4-(I\/E]t1‘ﬁ
To the conmpound Ps§ @2Hed), 79521, &). (60ng) in di chl oronet hane (4.5nL)

and net hanol 0(2.4n1_) was added Oxone[err] (450mg) in water (1nmi) and

t he reactior‘ m xture was stirred for 1.30 h.\Water was added to the m xture
whi ch was then extracted with JdEXAMBLE 2 ane, the organi c | ayers

wer e conbi ned and dried over MgSO err], filtered and the sol vent
evapor at ed under L] | . Sk i . aoh
oF f 8r ded the tit -gﬂ%oﬂgglffbﬁﬂlﬁﬁén%-}phenymos-i-dx(ﬁgplg&fwﬁgbﬁfﬁreﬂg- y

one

15

Step 1: Cyclopentyl-(4-(methylthio)phenyDmethanone
To a suspension of anhydrous aluminum chloride (9.3 g,

69.6 mmol) in 58 mL CHCI3 at 0 °C was added dropwise
cyclopentanecarbonyl chloride (10.0 g, 75.4 mmol), followed by

20 thioanisole (7.21 g, 58.0 mmol). The ice bath was removed and the
mixture was stirred at room temperature for 2h. Water (200 ml) was
added with cooling, the layers were separated and the aqueous layer was
extracted with CHCI3 (3 x 50 mL). The combined aqueous layers were
dried over MgSO4, filtered and concentrated. The residue was

25 chromatographed on silica gel (4% EtOAc/hexane) to give 11.9 g of the
title ketone (93%).
IHNMR (CD3COCD3) 8 7.94 (d, 2H), 7.36 (d, 2H), 3.79 (q, 1H), 2.56
(s, 3H), 2.00-1.71 (m, 4H), 1.70-1.50 (m, 4H).

30 Step2: (1-Hydroxycyclopentyl)-(4-(methylthio)phenyl)methanone
To a solution of the ketone from Step 1 (7.2 g, 32.7 mmol) in
4.7 ml CCl4 and 9.6 ml toluene was added Aliquat 336 (2.11 g, 5.20

mmol) and powdered NaOH (2.88 g, 71.9 mmol) and the mixture was
stirred for 16h at r.t. To the brown mixture was added 100 ml of 5% aq.



WO 97/ 14691 PCT/ CA96/ 00682

- 159- [err]HNMR (CDlerr]COC err ) Loesd—2-65 (2H, —+—3~4+53t+—5),
320 (2H, t), 7.05- 7.35 (5H, m), 8.10 (4H, m.

EXAMPLE 30 5

2- (3. 4-di f| uwvegmsxy) - 3- (4- et hyl sul f onyl phenyl ) - cycl ope REVEAMKIERE

Step 1: 3.4-Di fl uorophenoxynet hyl vinyl ketone To a
suspensi on of 3, 4-difluorophenoxy acetic acid (5.00 g, 10 25.7 mol)
lithiumsalt in DME (20 nL) was added to a 1M THF sol ution of vinyl
magnesi um brom de (38 nmol). After a period of 18h, the resulting

cl ear solution was poured over 1N HO (67 . The aqueous phase was
then extracted with Et[err]O. The ethereal ase was washed with

byapor at i on ah oHGIgdAAragEd Wi EIOAC gi‘%tﬁioe@iisfﬂaeﬁ “Qﬁ% Mt "t ep.

(?;gloo;z)ent 22eg§nhmmmwmmm;@m?$g8% in
Chromat:

T T R -

[err] 2.60 (28, HNWKOMGOQDZJBSMI 2H 731(;1121—1).46:1&341 7.15 (

1H, , 7.25 (IH
L I\/g)LE 7 (1 Higahpedts YYBHD widh), 236 (s, 3H), 2.24 (m, 2H), 1.89 (m, 4H), 1.71

3(5- Benzot hi opheﬁ%gﬂ)) 5, 5-di met hyl - 4- (4- (et hyl sul fonyl') phenyl) -

5H f ur an- 2- one Fol | ow ng the procedure descri bed for
Exanpl e 25, the j )
5 hydr oxyben @m&%},g%&%gﬁ?ggfgﬂe e rl}){-l)?\lhenyl)
CD[err] rr]) [err @msg—s-eg-eaa—s-)-——:—g—&n—dd)

.32 (1H, d), 7.56 (1H, d)ThesWifidedBtainpd in St 2 (F6gPwasdissolved inn) .

' dichloromethane (800 mL) and methanol (200 mL) and treated with
MMPP (139 g) and stirred for 3 h. The organic layer was diluted with
dichloromethane, washed with water and brine, dried over MgSO4,

15 filtered and the solvent evaporated to afford the title compound.

Step 4: 4-(4-(Methylsulfonyl)phenyl)-3-phenylthio-1-oxaspiro
4 ~3-en-2-one
The hydroxyketone from the previous step was reacted with
20 phenylthioacetic acid as in the procedure for example 1, Step 4 to afford
the title compound.
1H NMR (CDCI3) 8 1.70-2.05 (8H, m), 3.06 (3H s), 7.10-7.25 (SH, m),
7.35 (2H, d), 7.90 (2H, d).

25 - EXAMPLE 22

4-(2-Oxo-3-phenylthio- 1-oxa-spiro[4,4Inon-3-en-4-yl)benzene-
sulfonamide
To a solution of 1-(hydroxycyclopentyl)-(4-

30 methylthiophenyl) methanone (52g, example 21, Step 2) in CH2Cl2 (400
mL) and methanol (200mL) at 0°C was added portionwise MMPP (61g).
After stirring for 3 h the reaction mixture was washed with water, dried
over Na2S804, filtered and evaporated to dryness to provide the sulfoxide
intermediate which (7.56g) was dissolved in TFAA (100.0 mL) and




WO 97/ 14691 PCT/ CA96/ 00682

- 160- EXAMPLE 37

5, 5-di et hyl - 4- (4- met hyl sul f onyl - phenyl ) - 3- (pyri di n-4-yl oxy)-5Hfuran- 5
2-one To a R T solution of 2-chloroacetic acid

2- et hyl - | -wa9714691 (et hyl sul f onyl ) phenyl ) propan- 1- one BSTEA08483 ngy, 1
nmml) in DMF (5 m.) was added 4-pyridone (380 ng, 4.0 mmol) foll owed
by DBU ( 623 ng, 4.1 mmol) and the mi xture was slowy warned up to
RT. for 16 hrs 10 and then to 60-70 [err]C for 1-2 hours. The m xture was
cooled to R T. and poured on icy dilute NHerr]d and EtQAc; the
organi c | ayer was separ ated and t hejggueous further extracted with

Et OAc. The conbi ned organic | ayers were washed with brine, dried with

Na[err] SO err] aiJ a5 €00 t\be I due was
PR il e

3.15(3H s), 7. Qeetic 4G02H0OmLY afld water (20mLwWi¥¥ldedS Thefnixtdid wds 20
EXAMPLE 38

5, 5- di met hyl - 4°‘€9‘°ﬁé9®?§6\dr¢dﬂ unj)ﬁ@%wa)sbgbtj fog2(min, The eXcess, ¢ yr an-

2-one 5 chlorine was femov olaguw miadtuneaampouredcnv@r feyret hyl -
éI\/(F4£525 (m%'t X @WMM%{WQ THe tial F&h dlwitho! ) 'bn
DB | s, SarditatEl a0 b Eﬁaggﬁe"gmﬂ%%‘?ﬂﬁl# % BT
for 16 handafhmyllaannc @ol.) svasaadded andrstitred foo dhsThemeaationt ur e was
g?g;ﬁ?ct FaR T. mixture Wwa‘diRfEd At Watdtand dewt@lidel oitH 6N BCY washed: \chteh
 onc.  ThetBonsiuprife, ﬁg@é‘%‘%ﬁ%ﬁ%ﬁﬁ§%“#@‘*&§§ﬂ@&‘i€ﬁ{'ﬁ% felabefly " ¢
Na[ err] ST er r] vacaumh&he residue pias smwishegeine emihishydroxgiketone (B25mghi due
was purified oma&nheﬁeeméd as in exfﬁﬂﬁl@”lﬁméﬁ ARRING PhénylisiBheatRs dqiuene) to
provide the ti t(bGOmOSEB glve an intermediate (300mg) which was stirred in

dichloromethane (2mL) and trifluoroacetic acid (8mL) for 18h. The

15 solvents were then evaporated under vacuum and the residue was

recrystallized from ethanol to afford the title compound.

1H NMR (CD3COCD3) 8 1.65-2.20 (8H, m), 6.68 (2H, br s), 7.25 (5H,

m), 7.55 (2H, d), 7.95 (2H, d).

20 EXAMPLE 23

3-(4-Fluorobenzyl)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-SH-furan-
2-one

Using a procedure similar to the one for example 16 but
25 using 3-(4-fluorophenyl)propiony! chloride the title compound was
obtained.
1H NMR (CD3COCD3) 8 1.50 (6H, s), 3.15 (3H, s), 4.45 (2H, s), 7.05-
7.15 (2H, m), 7.50-7.60 (2H, d), 7.85-7.95 (2H, m), 7.95-8.05 (2H, d).

30 EXAMPLE 24

| 3-(3,4-Difluorophenoxy)-5-methoxy-5-methyl-4-(4-(methylsulfonyl)-
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- 161 - Anal ysis calculated for ClerrlHerr] NJ err}S—C—60-16—H,
4.77; N, 3.90. Found: C, 60.01; H, 4.81;
N, 3.90. EXAMPLE 39 5

3- (2- Met hyl woroRNigefly! OXY) - 5, 5- di net hyl - 4- (4- (et hyl sul f onpdIvrcsdemess: ) -

5H furan- 2- one Fol | ow ng the procedure described for
Exanpl e 25, the title conmpound was prepared using 5-hydroxy-2-mnet hyl
pyridine MP.: 168 - 10 169[err]C. [err]H NVMR (CD[err]COCD err])
[err] 1.77 (6H, s), 2.41 (3H, s), 3.15 (3H, s), 7.14 (1H, d), 7.37

(1H, dd), 7.93 (2H, d), 8.03 (2H, d), 8. %?5(1H, d. 15
EXAMPLE 44

3(2-Fl uoro-4- trlfluororrethyl)phenox -4 (4- n'eth Isulfonyl)phenyl) 5, 5-
di net hyl - 5H f uiStep 2: one 2-E i deoniére for

T oro a1 o o T Lot Pﬁ%ﬁw%%%hwsdmwl
d 1.78 (6H, s),. ig’r‘r‘? éli 'Wénw‘?!‘ 124 Cggthylsult yii R g Hz)
7.95 (2H, d, J l=oﬁb sramp):tmﬂeomsA(salqnm; of]ttns compund (163.4g) mdﬂymﬁenn
gil ¢ g ! aL edsfsgrz (81214 dehlcobfed oW ahdPiretieddwith brofiling (4Tt A 200mMIC.
3 (5- Onl or o- 2- ShCke 308 ¥ posnistd JBE 10mL. The e sulﬁﬁﬁjoniﬁy fewheyashed,
furan-2-one 30 with water, sammdlwdluigbumbpm@ﬁd dmdbs@rSodluEXarrpl e 25,
the title SsHFARY fieré® and HRPSG196nt’ evaiporated hder vadiiig Pherskd

was swished in ethyl acetate: hexane 1:1 to give the title compound

10 (191g).

Step 2 5-Hydroxy-5-methyl-4-(4-(methylsulfonyl)phenyl)-3-
ey .
To a mixture of 2-bromo-1-(4-(methylsulfonyl)phenyl)

15 propan-1-one (6.0g, 20.6mmol) and thiophenoxyacetic acid (3.8g,
22.6mmol) in acetonitrile (60mL) was added triethylamine (4.0mL,
28.8mmol). The mixture was stirred at r.t. for 3h. T.L.C. showed no
bromoketone remaining and DBU (4.0mL) was added. The mixture was
stirred at r.t. for 1h., then air was bubbled through the mixture for another

20 hour. After dilution with water, the mixture was extracted with EtOAc.
The EtOAc extract was washed with 1N aquous HCI, brine, dried over
MgSO04, filtered and the solvent evaporated under vacuum. The residue

" was swished in Et20 to give the title compound (6.0g) as a pale yellow
powder.

25 1H NMR (CD3COCD3) 8 1.68 (3H, s), 3.16 (3H, s), 6.86 (1H, s), 7.35
(5H, m), 7.78 (2H, d), 7.98 (2H, d).

Step 3: S5-Methoxy-S-methyl-4-(4-(methylsulfonyl)phenyl)-3-

30 The alcohol (2.5g, 6.6mmol) from the previous step was
dissolved in methanol (100mL), THF (20mL.) and concentrated HCl
(SmL) and heated at 70°C for 24 h. After cooling to 0°C the precipitate
formed was filtered, washed with methanol and dried under vacuum to
give the title compound (2.0g) as a yellow solid.




[err]H NMR(CD[err] COCD[ err]) [err] 1.70(6H, s), 3.20(3H, s), 7.38(1H, d),

7.72(3H, ), 8.06(2H, d),8.42(1H m. WD 97/ 14691
PCT/ CA96/ 00682 - 162-
EXAMVPLE 46

2- (3. 5-Di {1 ¥8°Ehoxy) - 3- (4- net hyl sul fonyl phenyl ) - cycl of ST e 5
Using simlar protocol described for Exanple 29 but using

1- (3, 5-di fl uorophenoxy) but-3-en-2-one the title conpound was obt ai ned.
[err]H NWR (CD[err]COCDjerr]) [err] 2.60 (2H, t), 3.15 (3H, s), 3.20 (2H,
t), 6.60 to 6.85 (3H, m, 8.10 (4H, 2d). 10

EXAMPLE 47 - 156 -

3-(2-Pyrimdi noxy) 5, 5-di net hyl - 4- (4- et hyl sul f onyl ) phenyl - 5K f ur an-

the title 15 oo m@ RIRP15 Fli %a&@&i S A LSk Iom oo oe.

[err]H NI\/R(CD[ar (ﬁ@mﬁ;?ﬁﬁ B d), 1.98 €2 HHd 3.18(3H, s), 7.34(1H t),
7. 40( 2H, 8.06(2H, d), 8. 68(2H d) . 20

EXAVPLE 48

3-(3- Met hyl - 2- é}wéw oxy$<3-4sDiflporopbenoxy)s3-methoxt-armsih bty | - sH

furan-2-oneS 2 Step 1{methylsuifonyhphenyhi-SH-furap-2-onee

;0 1?;’? ?queogs H[ egr 180 'gbra] domi%ﬁT ﬂﬁtheﬂéc?ﬁ &,@d@mmmﬁd:ﬁe vieus ste
S L o o b DD i Bk v
(4.0g, Aldrich 57-86%, ~16mmol). The mixture was stirred at r.t. for 3h
and more mCPBA (2.0g) was added. After stirring for another hour the
10 mixture was washed with 1N NaOH, brine, dried and concentrated under
vacuum to yield a disulfone as a white foam (2.0g). To a solution of 3,4-
difluorophenol (2.0g, 14.9mmol) in DMF was added 10N NaOH (1mL,
10mmol). After 30min. a solution of the above disulfone (2.0g, 4.7mmol)
in DMF was added. The mixture was heated at 80-85°C for 1.5h. After
15 cooling the mixture was diluted with water, extracted with EtOAc, the
organic extracts were washed with 1N NaOH, 1N HCl], brine, dried over
MgSO04, filtered and the solvent evaporated under vacuum. Purification
by silica gel chromatography afforded the title compound as a white solid
(600mg).
20 1HNMR (CD3COCD3) § 1.86 (3H, s), 3.16 (3H, 5), 3.40 (3H, s), 6.95-
7.40 (3H, m), 8.08 (2H, d), 8.16 (2H, d).

EXAMPLE 25

25 3-(5-Chloro-2-pyridyloxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-

SH-furan-2-one
To a mixture of 2-chloroacetic acid 2-methyl-1-(4-

{(methylsulfonyl)phenyl)propan-1-one ester (1.0g, 3.13 mmol, prepared
similarly to the compound of example 5, Step 1) and 5-chloro-2-pyridinol

30 (0.41g, 3.16 mmol) in CH3CN (20 mL) was added DBU (1.5 mL, 10.0
mmol) at r.t.. The mixture was stirred for 1h, then heated at 65-70°C for
3h. The volatile solvents were removed in vacuo. The residue was
chromatographed over silica gel and eluted with hexane:EtOAc (1:1) to




dropwi se over a period of 15 min. The m xture was further stirred and 30
warnmed to rt over | h. _The pH was then_adjusted-to 6-7 by the—-addition—-of—
10N aqueous NaOH. The whol e mixture was then extracted with CHC [err],
washed with Herr]O dried (anhydrous MgSg err]) and concentrated in vacuo.
The crude mat Wdﬁl WRs swished with Et[err]Oto give the tipépcasutioend

(2.5g9, 429 as V\/m te solid. WO 97/ 14691

PCT/ CA96/ 00682 - 163-

[err]H NMR(CD[err]COCD[ err]) [err] 2.02(3H, s), 6.10(1H, nm), 7.30(2H, ).
Step 2: 3- (3- Met hyl - 2- pyri dyl oxy) -5, 5-di nethyl 4-(4- 5

nmet hyl sul f onyl) phenyl - 5H-f ur an- 2- one Fol | ow ng the
procedure described for Exanple 25, the ti 1187 - conpound was prepared
from 2- hydr oxy- 3- net hyl pyri di ne. [err]H NMR(CD[err] COCD[ err]) [err]

1.78(6H, s), 2. 30()3&!«1 §holoilciélbﬁyi resiflue WHISK &ids stfished in Et)€ (d providle the

7. 95(3H, , 8.02 EXAMPLE 49

e T ot
uran- 2- one e ’ r

Exampl e 25, the t d

2- 2Wo$o 5- hyd%xly(?giraln(}? r§e06Q2Hp&)Jl8de\Q§{pd)9parlt737[gflr]n% 20 [err]H NWR

(CO err] COCOl e

1) [err] 1.79 (6H, s), 3.16 (3H , 7.70 (1H, m, 7.96
(2H, d), 8.05 (2H d), 8.33 (1H, d), s.mmg
EXAMPLE 51 25 3-(3-( 1
2,5 Thi adi azol'y| )fﬁ pynd(yfo:(yrf% BYdit t{lﬂ—X—(AQ rEl¥)|(l;fll?t)n31‘1—_’l)phenyl)-'5H-furanw.'7.-
one
10 Following the procedure described for example 25, the title
compound was prepared from 2-hydroxypyridine.
1H NMR (CD3COCD3) 8 1.78 (6H, s), 3.15 (3H, s), 7.00-7.20 (2H, m),
7.80-8.20 (6H, m).

15 EXAMPLE 27

3-(6-Methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-
SH-furan-2-one
Following the procedure described for example 25, the title
20 compound was prepared from 2-hydroxy-6-methylpyridine.
1H NMR (CD3COCD3) 8 1.75 (6H, s), 3.14 (3H, s), 6.85 (1H, d), 7.00
(1H, d), 7.70 (1H, t), 7.90 (2H, d), 8.00 (2H, d).

EXAMPLE 28
25
3-(3-Isoquinolinoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-5H-
furan-2-one

, Following the procedure described for example 25, the title
compound was prepared from 3-hydroxyisoquinoline.
30 1H NMR (CD3COCD3) 3 1.80 (6H, s), 3.14 (3H, s), 7.40-8.10 (9H, m),
9.00 (1H, s).



di et hyl - 5H f ur an- 2- one Fol |l owi ng the procedure for

exanpl e 25, the titl e-cenpound was prepared from 3-hydroxy-

1,2,5-thiadiazol; mp.: 127-129. 30 [err]H NWR (CD[err]COCD[err]) [err]

1. 78 (6H, s), 3.16 (3H, s), 7.92 (2H, d, J = 8.6 Hz), 8.06 (2H, d, J
8.6 Hz), Woi®gest, s). Anal ysi s cal cul ated for PCT/CA96/00682

C[err]H[err]N[err]CIerr]S[err] C, 49.17; H, 3.85; N, 7.65; Found: C,

49.01, H, 3.84; N, 7.37 ‘WO 97/ 14691

PCT/ CA96/ 00682 -164-

EXAMPLE 52

3-(5-1soqui nol i noxy) -5, 5-di net hyl - 4-(4- ey ggl sul f onyl ) phenyl - 5H f ur an-

2-one 5 Fol | owi ng the procedtre described for Exanple 25,

the title conpound was prepared oxyi soqui nol i ne.

[err]H NVMR(CD[err] COCD[err]) d 1.80(6k (3H, s), 7.38(1H, d),

7.55(1H, t), 7.85(1H, d), 7.95(4H nm), 8. 04( 1H d) 8. 58( 1H, d) 9. 30( 1H,
10 s). / . i .

3- (6- Ami no- 2- py ; Terr nyT ) phenyl)- 15
5H f uran- 2- one FoI I OWI ng the procedure descrl bed for
Exanpl e 25, tshe Steplle ; i

2- hydr oxy- 6- am nopyri di ne
( CD%/er r] >(IZQ:D[ er réiié %rqh ﬁtﬁ %&yi’%aﬁ?ﬁ g) , br),
6.17 (1H, d), Bergery §. Erhardt afsiﬁ@ﬁ 2H d).
EXAMPLE 54 . Hagmann, J Amer Chem Soc. 100 2150 (1978)), 4-
(methylthio)benzaldehyde (0.62g) and triethylamine (0.343mL) in 1,4-
10 dioxane (20 mL) was added 3-benzyl-5-(2-hydroxyethyl)-4-
methylthiazolium chloride (110mg). After stirring 4h. at 100°C the
reaction mixture was extracted with EtOAc, dried over MgSO4, filtered
and the solvent evaporated under vacuum. The residue was purified by
silica gel chromatography (20% EtOAc/Hexane) to afford 140mg of the
15 title compound as an oil.

To the diketone of Step 1 (120mg) in methanol (80mL) was
added DBU (0.1mL). The resulting mixture was heated at 60°C for18 h.
20 The methanol was then evaporated and to the crude mixture was added
saturated aqueous ammonium chloride, the mixture was then extracted
with EtOAc, the organic layer was dried over MgSQ4, filtered, and the
solvent evaporated under vacuum. The residue was purified by silica gel
chromatography (20% EtOAc/hexane) to afford the title compound.
25
Step3d:  (4-(Methylsulfonvlphenyl)-2-phenoxvcyclopent-2-enone
To the compound obtained in Step 2 (60mg) in
dichloromethane (4.5mL) and methanol (2.4mL) was added Oxone®
(450mg) in water (1mL) and the reaction mixture was stirred for 1
30 h.Water was added to the mixture which was then extracted with
dichloromethane, the organic layers were combined and dried over
MgSO4, filtered and the solvent evaporated under vacuum. Purification
by silica gel chromatograohy afforded the title compound.



25 3-(3-Chl oro-4-fluoro)phenoxy-4-(nethyl sul fonyl) phenyl) -5, 5-di net hyl -

5H f uran- 2- one Fol |l owi ng _the procedure faor Exanple 25
the title conpound was prepared from 3-chl oro-4-fluorophenol; mp.:
130-132[err]C. 30 1H NMR (CD[err]COCD[err]) [err] 1.76 (6H, s), 3.14 (3H,
s), 7.10 (1H 24 (1H, t, J = 9Hz), 7.30 (1H, H d, J
='8.5 Hz), 8‘?’8?’(‘2 d, J = 8.5 Hz). VO 97/ 1 69&‘7"‘99'8“6622

PCT/ CA96/ 00682 - 165 -

EXAMPLE 55

3- (6- Qui nol i noxy) -5, 5-di net hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5H-f ur an-

2-one 5 Fol | ow ng the procedure described for Exanple 25,
the title conpound was prepared usi rgl3Hhydroxyqui noline. MP.:
171-172C. [err]H NWVR (CDjerr]COCDerr]) [err] 1.82 (6H, s), 3.08 (3H,

5). 7.46 (1M M IgABR (CD3COCDY) 8285 (2, ] 395 (3, 1 3081aHDn, Foss (1R

m, 8.80 (1H n).
3-(5-Nitro-2- pyr7-§§|(§k§)‘n25,851(b(4ﬁ«tw-l -4- (4- et hyl sul fonyl ) phenyl - 5H

furan-2-one 15 Fol | owi ng the procedure described for Exanple
25, .the title conmpound was prepar ydr oxy-5-nitropyridi ne.
[err] H NVR( err]COCDjerr]) [err] 1. 3 . 3.18(3H, s), 7.38(1H, d),
7.92(2H, d), 8.05(2H, d), 8.66(1H, m, 9.05(1H, m. 20

EXAMPLE 57 -(3.4-di -3-(4- Isu -CYC -2-

3-(2-Thi azol yl thio)-5,5-di net hyl -4-(4-(net hyl sul fonyl ) phenyl)-5H-f ur an-
Step 1: 3.4-Difluorophenoxymethyl vinyl ketone
To a suspension of 3,4-difluorophenoxy acetic acid (5.00 g,
10 25.7 mmol) lithium salt in DME (20 mL.) was added to a 1M THF
solution of vinyl magnesium bromide (38 mmol). After a period of 18h,
the resulting clear solution was poured over 1N HCl (67 mL). The
aqueous phase was then extracted with Et20. The ethereal phase was
washed with H20, 1M K2CO3 then H2O. After drying over MgSO4 and
15 evaporation an orange oil was obtained and used as such for the next step.

Step 2: 2-(3.4-diflnorophenoxy)-3-(4-methylsulfonylphenyl)-
cyclopent-2-enone -
Following the procedure described in Example 29 but using
20 the compound obtained in the previous step the title compound was
obtained.
1H NMR (CD3COCD3) § 2.60 (2H, ), 3.15 (3H, s), 3.20 (2H, t), 6.90
(1H, m), 7.15 ( 1H, m), 7.25 (1H, Q), 8.10 (4H, 2d).

25 EXAMPLE 32

3-(5-Benzothiophenyloxy)-35,5-dimethyl-4-(4-(methylsulfonyl) phenyl)-

Following the procedure described for Example 25, the title
30 compound was prepared from 5-hydroxybenzothiophene.

M.P.: 150-152°C 1H NMR (CD3COCD3) & 1.78 (6H, s), 3.08 (3H, s),
7.17 (1H, dd), 7.32 (1H, d), 7.56 (1H, d), 7.68 (1H, d), 7.92 - 7.99 (5H,
m).



2-one 25 Fol I owi ng the procedure described for Exanple 25, the

title conpound was prepared using 2-nercaptothiazole. MP.: 174-176C.

[err]H NVR (CO{err]J]COCD{err]) [err] 1.67 (6H, s), 3.19 (3H, s), 7.59 (1H,
7.68 (1H, d), 7.74 (2H, d), 8.07 (2H, d). 30 WO 97/ 14691

PCT | CA96/ 00 v 97114691 - PEBCA96/00682

EXAMPLE 58

3-(3-Fluro-5-pyridyl oxy)-5, 5-di met hyl - 4- (4- (et hyl sul fonyl ) phenyl) -

5H furan-2-one 5 Fol | owi ng the procedure described for

Exampl e 25, the title conmpound was prepared using

5-fl uoro- 2- hydroxypyridine MP:. 157 - _1659[err]C [err]H NMR

(COerrjCOCDerr]) [err] 1.76 (6H, s), g(SH s), 7.16 (1H, m, 7.74 10

(1H n), 7.92 (2H d), 8.03 (2H, d), 8.07 (1H ).
EXAVPLE 109a

5. 5-Di net hyl - 4- (4- net hyl sul f onyl pheny BXAMPEB3Ipoxy) - 5H f ur an- 2- one 15
Step 1 5. 5- Di et hyl - 3- hydr oxy- 4- (4- et hyl sul f onyl phenyl ) - 5H

Beampie 1 Step %S(Qmeshﬂo‘r(&mqtng%%%ry Pherlycrlmmisbotylonsy SHitat

pyridine (25 51)2-9one8 _ acetoxyacetyl chloride (25 g, 183 mmpl). After a’

eriod of 7h at r.t. xture

ther a period Owgiﬂ %LW“MQ&H&SQ éﬁ?loniﬁmﬁﬁé
added. The react {methylsulfomy ope eg@{ 13mgd ct i on
m xture was al | omls) was added 4-pyridone (380 mg, 4.0 mmol) followed by DBU ( 623

mg, 4.1 mmol) and the mixture was slowly warmed up to R.T. for 16 hrs

10 and then to 60-70 OC for 1-2 hours. The mixture was cooled to R.T. and

poured on icy dilute NH4Cl and EtOAc; the organic layer was separated

and the aqueous further extracted with EtOAc. The combined organic

layers were washed with brine, dried with Na2SO4 and the solvents were

removed in vacuo. The residue was purified on silica gel chromatography
15 (1/1, Acetone/toluene) to provide the title compound.

IH NMR (CD3COCD3)3 1.8(6H,s), 3.15(3H,s), 7.05-7.15(2H,m), 7.9-
8.1(4H,AB), 8.4-8.5(2H,m).

20 _ EXAMPLE 38

5,5-dimethyl-4-(4-methylsulfonyl-phenyl)-3-(pyridin-3-yloxy)-SH-furan-
2-one

To a R.T. solution of 2-chloroacetic acid 2-methyl-1-(4-

25 (methylsulfonyl)phenyl)propan-1-one ester (318 mg, 1 mmol) in DMF (5
mL) was added 3-hydroxypyridine (95 mg, I mmol) followed by DBU (
623 mg, 4.1 mmol) and the mixture was slowly warmed up to R.T. for 16
hrs and then to 60-70 OC for 1-2 hours. The mixture was cooled to R.T.
and poured on icy dilute NH4Cl and EtOAc; the organic layer was

30 separated and the aqueous further extracted with EtOAc. The combined
organic layers were washed with brine, dried with Na2SO4 and the
solvents were removed in vacuo. The residue was purified on silica gel
chromatography (1/1, Acetone/toluene) to provide the title compound.



25 cool to r.t. The m xture was poured onto ice-water (2.5L) containing 100
nL of concentrated HO . The brown solid was collected and-dissolvedin—

hot acetonitrile and was filtered through a plug of silica. The sol vent was
evaporated and the resultant solid was swished in EtOQAc to give the title

conmpound (2 (ig, 8a”9 . 30 Step 2 3 PCTICA96/00682

5. 5-Di net hyl-4= (‘Zf net hyl sul f onyl ) phenyl ) - 3- (- 2- pr opoxy) -

5H f ur an- 2- one To a suspension of the alcohol of Step 1
(18.16 g, 64.4 35 mol) in benzene (350 nL) were added an excess of

2-1 odopropane (19.3 WO 97/ 14691

PCT/ CA96/ 00682 -167- m.)
and Ag2C33 (53.3 g, 1.06 nmmol). After stidbilrg for 18h, the reaction
m xture was filtered and the filtrate was washed wi th hot Et OAc. After

evaporation, theagalysis cﬁmmaeaQoiﬂ@qgmﬁNaf;;st Qy60.165H, 4.77;, X/3.90Rt ogr aphy
(35% to 40% Et OAc/ hexane, fol |l owed yFach_ m L 5 8??/ [exr]C[err]) to
provide 19 g of the title conpound. oun 'tq' ‘? M *eTT{"COCD[ err])
[err] 1.25 (6H, d), 1.70 (6H, s), 3.20(3H,5s), 5.20(I H, septet), 8.05

(4H, s). 10 WNPLE 109b
5. 5- Di net hyl - 4- (4- met hyl sul f onyl phenyl'J=3-(Z-pr Opoxy) - 5H-f ur an- 2- one
Step 1: 5,55- Di net hyl - 3- hydr oxy- 4- (4- net hyl sul f onyl phenyl )-5H 15

furan-2-one 3-(2-Methyl-5-pyridyloxy)-3 $-diméthyl-fi4s@hethylsulfonyl)phenytlohol  of
Exanple 1, Step §. _ .0 g, 57.8 mmol) in CH3CN (180 nL) were added
pyridine (10.0 acet gxyacetyl _chrorgd . {0 : ol )
after a period of 7h at r?‘?’ﬁ?wmga’é/m%'l@. Sﬁﬂ’“ﬁé’ﬁﬁ%@ le 'ttﬁﬁt'rt action
m xture. After acompown whs prepaded usingfchydroxye2miethyl pyndinefMIBU16860. 0 nl)
was added. Tge rggyeQ on

1H NMR (CD3COCD3) 8 1.77 (6H, s), 2.41 (3H, 5), 3.15 (3H, 5), 7.14
(1H, d), 7.37 (1H, dd), 7.93 (2H, d), 8.03 (2H, d), 8.25 (1H, d).

15 EXAMPLE 44

3(2-Fluoro-4-trifluoromethyl)phenoxy-4-(4-methylsulfonyl)phenyl)-5,5-
dimethyl-5H-furan-2-one
Following the procedure for Example 25, the title compound
20  was prepared from 2-fluoro-4-trifluoromethylphenol; m.p.: 192-194.
1H NMR (CD3COCD3) d 1.78 (6H, s), 3.16 (3H, s), 7.49 (2H, m), 7.64
(1H,d,J=11.6 Hz), 7.95 (2H, d, = 8.3 Hz), 8.05 (2H, d, ] = 8.5 Hz).
Analysis calculated for C20H16F4058S: C, 54.06; H, 3.63; Found: C,

54.09, H, 3.72.
25
EXAMPLE 45
3-(5-Chloro-2-pyridylthio)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl-SH-
furap-2-one
30 Following the procedure described for Example 235, the title

compound was prepared from 5-chloro-2-mercaptopyridine.

1H NMR(CD3COCD3) & 1.70(6H, s), 3.20(3H, s), 7.38(1H, d),
7.72(3H, m), 8.06(2H, d), 8.42(1H, m).



m xture was kept at 80[err]C for 18h. The reaction m xture allowed to cool
tor.t. The mxture was di+uted with Et OAc (500 nmL.) and Herr] O (500 m.)
and acidified with 6NHC . After the addition of brine (100 nmL), the
aqueous phase was extracted 2 tines with Et OAc. The organi c phase was 25
evaporated towoewMdee a brown residue. To the solid was addBCI/EA5/08682

m xture of CHerr]Cl[err] - toluene (150 nL). The solid was filtered and
washed with CHerr]C [err] - toluene to provide 7.0 g of the title
conmpound. Step 2

5, 5- Di net hyl - 4- (4- met hyl sul f onyl ) phenyl ) - 3- (- 2- propoxy) - 30

5H furan- 2- one To a 3 spensi on of the al cohol of
Step 1 (100 ny, 0.354 mmol ) in benzeﬁé ?5.0 m.) were added an excess
of 2-iodopropane (105 nL) and Ag[err]CJerr] (294 ng, 1.06 mmol).
After a period of 18h at 45[err]C, the reaction m xture was filtered
over celite and washed with 35 CHerr] GXAMRBLEAKt er evaporation, the

crude conpound was purified by flash WO 97/ 14691
PCT/ CA96/ 00682 .

chromat ogr aphy ( 35«48 e i Ald i€ S
conpound. Slerr]H AR LEBI leﬂllmibafdbl )leidtttfehf&;rEi 29)buti1siﬁg (6H,
E&AI\/%L EO 1(18 H S) PR3, 9-d1ﬂuomﬂﬂeﬁox§%1ﬁe§—}:n-28oﬂé thetitie 8dmpotind was obtained.

5. (3-Tri 1 uor omet hYHIPMB:(EDIEQGDR 612160 2H 113, BH G 5. 3.9 GH, 1, 6.60 t0.

di met hyl - SH-f ur an-@.85(8H] &n), 8.10 (4H, 2d)Fol | owi ng the procedure described for
Exanpl e 25, the title conmpound was prepared from

3-trifluoromethyl phenol . [err]H N A err CG:D[err]) [err] 1.79
(6H, s), 3.14 H s), 7.41 (3H m, 7. m, 7.95 (2H, dd, J
=2,6.6 Hz), 8.03 (2H, dd, J =2,6.7 Hz). Anal yS|s cal cul ated for

Clerr] et r] Fl er 1] §hstgginidinony)-34idibherflylR4ia FRURisufFony Dphefy 23 firart 01
2-one

Following the procedure described for Example 25, the title
15 compound was prepared from 2-hydroxypyrimidine hydrochloride.

TH NMR(CD3COCD3) 8 1.78(6H, s), 3.18(3H, s), 7.34(1H, t), 7.40(2H,
d), 8.06(2H, d), 8.68(2H, d).

20 EXAMPLE 48

3-(3-Methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl-5H-
uran-2-one

25 Stepl:  2-Hydroxy-3-methylpyridine
| To 10% aqueous H2S04(90mL) at 00C was added 2-amino-

3-methylpyridine (6.0g, 56mmol). The mixture was stirred at 00C for
30mins and a solution of 4N aqueous NaNO2 (13mL) was added
dropwise over a period of 15 min. The mixture was further stirred and

30 warmed to rt over 1h. The pH was then adjusted to 6-7 by the addition of
10N aqueous NaOH. The whole mixture was then extracted with CHCI3,
washed with H20, dried (anhydrous MgSO4) and concentrated in vacuo.
The crude material was swished with Et20 to give the title compound
(2.5g, 42%) as a white solid.



EXAMPLE 111

5. 5-Di net hyl - 4- (4- (net hyl sul f ony| ) phenyl)-3- (piperidi ne- | —carbery)—5—20
H T ur an- 2- one. Step 1 '

5. 5-Di et hyl - 4- (4- (et hyl sul fonyl') phenyl ) - 2- oxo- 2. 5-

di hydr of ur anyy4akdeeXxy! i ¢ acid ethyl ester PCT/CA96/00682 A

m xture of 2-hydroxy-2-nethyl-1-(4- 25 (methylsulfonyl)

phenyl ) propan-1-one (2.87 g, 11.8 mml), ethyl hydr ogen nal onat e
(2.02 g, 15.3 nmol), CMC (6.51 g, 15.4 mmol) and DVAP (0.35 g, 2.8
mmol ) was dissolved in 100 nmL of CHerr]Cl[err]. The m xture was
stirred for 14h at roomtenperature, then DBU (4 nL, 27 nmol ) was

added, stirred I h, then partitioned betvveerl@:lﬂ[err]Cl[err] and |M 30

HCl. The organi c Iayer was washed with brine, filtered through cotton

and evaporated. Purification by flash chromatography (90% et her/ Hex)
provided 2.50 g d %) ;%) H, s), bSro(lH 7 H COCD[err])
[err] 8.09 (2H, mmkgcpzﬁw ®ﬂ02§3 s) B 0;5 HMR (m Eﬂ) , 1.58
(6H, s), 0.96 (3H, t). Step 2

5. 5-Di net hyl - 4- ( Btép@t hyI sm(ﬁdwytl'))ﬂ#ﬁepyhﬁlylbxy)é 5-d1methyl-4-(4—

(pi perdine-1- §ar bonyl ) - 5H £

PCT/ CA96/ 0068 ) X

To a room tenperature sol uFP]éﬂwag Hﬁd@'ﬁ’m‘ﬂ'& Qeggqb%for Examgle@%’:'v thetitle;

CHerr]d[err] (‘woumpowsl wdspreparedifromy 2diydeoxy-3r-pethylpyridine. hexane, 1.7
m., 3.4 mmol). After 15 mn, the product from Step 1 (310 ng, 0.92

mol ) was added i t t for
o) ves added, | SAARAPAGACHE 4 Db 412 MBS £ a5 5L,

evol ution). Tife anyah6S(1Hayn), ARS(3HRhy8.02@H, )i ne, filtered t hr ough
cotton and evaporated. Purification by flash chromatography (80%

Et OAc/ Hex) provided 175 ng of the titl % [err]H NMR
(COerrjCOCDerr]) [err] 8.08 (2H, , : , 3.49 (2H, m, 10 3.35
(2H, m, 3.17 (3H, s), 1.65 (6H, s), 1.55 (2H, m, 1.40 (4H m.

3-(3-Chloro-5-pyridiloxy)-5,5-dimethyl-4-(4-(methylsulfonyl) phenyl)-
15 - -2-0on
Following the procedure described for Example 235, the title
compound was prepared using 2-chloro-5-hydroxypyridine. M.P.: 176 -
177°C.

20 1HNMR (CD3COCD3) § 1.79 (6H, s), 3.16 (3H, s5), 7.70 (1H, m), 7.96
(2H, d), 8.05 (2H, d), 8.33 (1H, d), 8.40 (1H, d).

EXAMPLE 51

25  3-(3-(1,2,5-Thiadiazolyl)oxy)-4-(4-(methylsulfonyl)phenyl)-5,5-
imethy]-SH- -2-
Following the procedure for example 25, the title compound
was prepared from 3-hydroxy-1,2,5-thiadiazol; m.p.: 127-129.

30 1H NMR (CD3COCD3) 8 1.78 (6H, s), 3.16 (3H, 5), 7.92 (2H, d, ] = 8.6
Hz), 8.06 (2H, d, ] = 8.6 Hz), 8.49 (1H, s).
Analysis calculated for C15H14N20582: C,49.17; H, 3.85; N, 7.65;
Found: C, 49.01, H, 3.84; N, 7.37.



EXAMPLE 112
5. 5- D net hyl - 3- ( 2- butoxyy~4- (4- met hyl sul f onyl phenyl ) - 5Hf ur an- 2- one 15
Step 1 5. 5-Di et hyl - 3- ( 2- but oxy) - 4- (4- et hyl sul f onyl ) phenyl ) -

5H-furan- 2- one To a suspension of the al cohol of
Exanpl e 109WOSt/t46911 (300 ng, 1.06 mmol) in benzene PEHCA%NRIB2er e
added 2-iodobutane 20 (300 [err]L) and Ag[err]CJerr] (400 ng, 3.27 mmol).
After a period of 4h at 45C, the reaction mxture was filtered over
celite and washed with CH err]C [err]. After evaporation, the crude
product was purified by flash chromat ogr aphy (35% Et QAc i n Hexane) to
give 150 ng of the title conpound asjgg White solid. 25 1H NWR

(COerrjCOCO err]) [err] 0.09 (3H, t) 120(3H d, 1.65 (6H, s), 3.20

(3H s), 500 (IH m, 8.00 (4H ). py iy P97/ 14691
PCT/ CA96/ 00682 - 170-
EXAMPLE 113

5. 5- Di met hyl - 4- @ h%lih&ﬁi%,B%%Yéﬁxyﬁ#@-rﬂéﬂh&@ﬂﬁon?ﬁphﬁﬁ% SA-Righ- 5

Step 1 Pen y - 3- xyacetlc acid a sol utlon
of 3-pentanol (4% Y e e e — 20— — s —areh et

(6.0 g, 400 5mol). After Hdluloamng the procedurq:dttscnba éot Exampl:b gwha rhﬂ@al t

(25.6 g, 200 MBhy ﬁda\qg ﬁ-eab‘fbms- Mugyisgqﬁxmmbure After a period
of 2hr. at refl ux, the rea |on m xture 0 was pourred in H20 and acidified

wth HO. The nlxture was extracted wth CH e g B , dried over
MSQerr], filtcHRMREDIOOQEDE) atild8(Gbbiskhi0 ). After

evaporation of ?fssq?ﬂ Ly t%(lﬂedj I199(4@prmymm§ d) 8.580H, | &), 9BOIYH,
distillatiop,(5 Pént yl -'3-0xyacetic acid
2- met hyl - m nﬁ)fhyl sul fonyl phenyl ) propan- 1- one-yl ester

EXAMPLE 53

3-(6-Amino-2-pyridyloxy)-5,5-dimethyl-4-(4-(methylsulfonyl) phenyl)-
15 - -2-one
Following the procedure described for Example 25, the title
compound was prepared from 2-hydroxy-6-aminopyridine.

M.P.: 165-166°C. IH NMR (CD3COCD3) 8§ 1.74 (6H, s), 3.14 (3H, 5),
20 5.52(2H, s, br), 6.17 (1H, d), 6.24 (1H, d), 7.41 (1H, t), 7.90 (2H, d),
8.02 (2H, d). '

EXAMPLE 54

25  3-(3-Chloro-4-fluoro)phenoxy-4-(methylsulfonyl)phenyl)-5,5-dimethyl-
- ) 4 CF
Following the procedure for Example 25, the title compound
was prepared from 3-chloro-4-fluorophenol; m.p.: 130-132°C.

30 1H NMR (CD3COCD3) § 1.76 (6H, ), 3.14 (3H, 5), 7.10 (1H, m), 7.24
(1H, t, } =9Hz), 7.30 (1H, m), 7.92 (2H, d, ] = 8.5 Hz), 8.03 (2H, d,J =
8.5 Hz).



The title conpound was obtai ned using simlar prot ocol as descri bed
for _Exanple 1 Step 3 20.. Step 3 :
5. 5- Di et hyl 4- (4- et hyl sul fonyl phenyl ) - 3-(3-

pentyl xy) - 5H f ur an- 2- one. To a solution of the
ester of St epwg ﬁ'li-’&g' ng, 1.35 mmol) in DV (2.5 nl) vwaspegddesssilaH (50
ng, 1.6 ‘F reaction mxture was heated gently to give an

or ange mxture After 25 standard extractive workup procedure (EtOAc), the
crude m xture was purified by flash chromat ography (35% EtOAc in
hexane to afford 115 ng of the title conmpound by filtration in

Et [ err] O hexane. [err]H NWVR (CD[err]COCD[err]) [err] 0.85 (6H, t),
1.60 (4H, m, 1.65 (6H, s), 3.20 (3H1§§‘ 4.90 (1H, quintet), 8.05
(4H, s). 30 VO 97/ 14691

PCT/ CA96/ 00682 EXAMPLE 55 - 171 -

EXAMPLE 115

2- (5~ ChI or o- 2- pyr i.di_ngx 4- cl.opent

enone 66‘6 i’;lqlmgty)w% QX &B{l @ &é’hg‘ﬂ%ﬁhﬂ‘eﬂgﬂg“ﬁ"but
usi ng 1-(5-cB rid I-2 ox but 3-en-2-one the title oun

bt d. H NVR
g),alsnio (2H, ?[e”?] 10 ( éa{;ﬁ e dbegféggég’:l 2@‘
dd), 8.05 (1H, d) compound was prepared using oxy uinoline.r Irl

3- (4- Met hyl - 2- pyri dyl oxy) -5, 5 di met hyl - 4- (4- net hyl sul f onyl) phenyl -
furan-2-one 15 14 NMR (C §9.9 H”s? $08/(SHIS5.7.46°¢ pl e
25, the title 76COO un %g % lo?gﬁ Plyén),éSO (lrﬁtﬁHf pyr':)bé;g .

EXAMPLE 56

10

3-(5-Nitro-2-pyridyloxy)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl-SH-
-2-one
15 Following the procedure described for Example 25, the title
compound was prepared from 2-hydroxy-5-nitropyridine.

1H NMR(CD3COCD3) 5 1.80(6H, s), 3.18(3H, s), 7.38(1H, d), 7.92(2H,
d), 8.05(2H, d), 8.66(1H, m), 9.05(1H, m).
20
EXAMPLE 57

3-(2-Thiazolylthio)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-5H-furan-

2-one '
25 - Following the procedure described for Example 25, the title

compound was prepared using 2-mercaptothiazole. M.P.: 174-176°C.

1H NMR (CD3COCD3) § 1.67 (6H, 5), 3.19 (3H, 5), 7.59 (1H, d), 7.68
(1H, d), 7.74 (2H, d), 8.07 (2H, d).
30



[err]H NMR(CD[err] COCD[ err]) [err] 1.76(6H, s), 2.36(3H s), 3.15(3H, s),

6. 90( 1H, s), 6.98(1H, d), 7.89(2H, d), 7.98(1H, d), 8.02(2H d). 20
EXAMPLE 117 (5R) - 3- (3, 4-Di fl uor ophenoxy) - 5- et hyl - 5- et hyl - 4- (4-

met hyl sul f onyl ) phenyl - 5H-f ur an- 2- one 25 Step 1:

2-(S)-t-but WOF4p8- et hyl - 4- hydr oxy- 5- net hyl 4- (4- PCT/CA96/00682

(et hyl t hi o) phenyl ) -1. 3- di oxpl an- 4- one To a solution of

4- br onot hi oani sole (27.3 g, 134 mmol) in 300 m of anhydrous THF at
-72C was added 2.5 M n-BuLi in hexanes 30 (54 ml, 135 mmol) at such a rate
as to maintain the internal tenperature bel ow -55C and the m xture was

stirred at -72C for an hour. A solution _qgg .0f
2-(S)-t-butyl-5-(R)-ethyl-5-nethyl -1, 3-di oxol an-4-one (16.8 g, 90

mol , Tetrahedron, 1984, 40, 1313) in M was added dr opwi se
and the m xture was stirred at -72C f ' s. Acetic WO
97/ 14691 PCT/ CA96/ 00682

- 172- aci u:%c) m'ﬂtl?ﬂ A red for
anot her 10 dé{i %?ﬁ H %S)ﬁgqgeact | ﬁ(ﬁg“‘g&a"’mﬁ&o&’m‘ﬁﬁ%‘ % aq.
NH[ err] QAc at b fureir 2.0 S NEHFFF

product was &xtract ed in Fellowmg ﬁle@mcedllreehbsmhﬂd ftia'[lixarilﬁﬂﬁ the atld )
purified by fla B gﬁy . 5 and 5%
to yield 22.4 gs& of gg It etPﬁsmESﬂbeéfﬁ-ﬁyd}&@ﬁﬁQm 1[err],
m xture of 2 di oisoners 1.8:1) d 0.58, 1.52, 1.68 and 2. 05 (2H,
4m, 0.70 and 1. 36 (3H, 2s), 0.73 and 0.98 (3H, 2T) 1.00 (9H, 23)

(Zﬁ (2 3;4 2s), 2114NME'(@D§Cd¢ﬁ ?881 76 (BH, ¢, 3063, %) P16, 1), 728 -

2-(R)- hyolrox‘3‘5 2(‘@%’ 19% P @iy)%&m (1H,.m).

but anone A m xture of the product of step 1 (32.0 g, 103
mol ), p- EXAMPLE 109a
-Di 4- fo -3-(2- -SH- -2-one
15
Step 1 -Dj =3-hydroxy-4-(4-methylsulfi 1-SH-
furan-2-one

To a 0°C solution of the alcohol of Example 1, Step 3 (29.5

20 g, 122 mmol) in CH3CN (350 mL) were added pyridine (25 mL) and
acetoxyacetyl chloride (25 g, 183 mmol). After a period of 7h atr.t.,
DBU (31 mL) was added to the reaction mixture. After a period of 1h at
809C, a second portion of DBU (35 mL) was added. The reaction
mixture was kept at 80°C for 18h. The reaction mixture was allowed to

25 cool tor.t. The mixture was poured onto ice-water (2.5L) containing 100
mL of concentrated HCL. The brown solid was collected and dissolved in
hot acetonitrile and was filtered through a plug of silica. The solvent was
evaporated and the resultant solid was swished in EtOAc to give the title
compound (21.2g, 62%).

30

To a suspension of the alcohol of Step 1 (18.16 g, 64.4
35 mmol) in benzene (350 mL) were added an excess of 2-iodopropane (19.3



15 toluenesulfonic acid (900 ng) and 35 m of water was heated to refl ux
for an _hour. The title product was extracteduin 200—m—ef—E+-CAc—ahd
t he solution used as such in the next step.’ Step 3:

2- (R) - hydr oxy 2-met hyl - 1- (4- (et hyl sul f onyl ) phenyl )-1- 20

but anone- | - 9.6,““ ~To-the product of Step 2 dcicA36odek2 Of
EtQAc in an |ce (to maintain the tenperature of the reaction

bel ow 25C) was added 100 m of t-BuCH, 2.3 g of Aliquat 336[err] and
a solution of 73.1 g of Oxone (238 nmmol KHSO err]) in 450 m of water
and the m xture was stirred at r.t. 25 overnight. It was then neutralized
with 10N NaCH The title product was extracted in i-PrOAc, dried over
Na[err] SO err], and purified by flash - 1&hr omat ogr aphy on silica with
Et OAc/tol uene 20 & 40%to yield 23.8 g of a colorless oil. NWR

experinments with ile el AghCON ¢(53.3 gabO6miiol). After 6tifring fomiBlcahed an

0.5 CHG [ err] ?C??esacﬁgﬂ?%i@?#ﬂeﬁ%ﬂ?@éfﬁsﬂl%%avaévzfm b B0~

(3H, s), 1.93 (2HAfter de compoynd vqsipurifigd b 2H, d), 8.13
é é"_'/ C%G/ 0068 V\Elu%?ﬂaitééﬁi})hy (35% to 40% EtOAc/hexane, followed b addxtlon of o

- ep
4: © (5R)-3- (gs PRGN L3 % s vaevAY LY ‘$‘d% 1289 the title ‘ﬁ°‘f’2°'(“ld
met hyl sul f onyl )ph&ﬁl -5H f ur an- | owi ng the
procedure describ @D3§§elp251(6ﬁhé) 1.70 (6Hi S)l,éi’&ﬁaﬁaﬁ)nd was
prepared from 3, 45 (ﬁd(iHcyegggiyrg)gymt §¢ acid and 5

(2R) - 2- hydr oxy- 2- et hyl = 17 (4~ et hyl sul‘f onyl ) phenyl - but an-1 - one.

[[err]]D = +9 6[err](c09 acet one). M(qu”]me”])
[err] O. 95(3H1 1. 80( 3H, s) 2. 12( 2H, s —10 s), 6.95(1H m,
7.14(1H, m, 7. 30 . 2H, , 13- 0 , .

EXAVPLE 118
(5R) - 3- (4- Chl or ophenoxy) - 5- et hyl - 5- net hyl - 4- (4- net hyl sul f onyl ) phenyl -
Step 1: 5,5-Dimethyl-3-hydroxy-4-(4-methylsulfonylphenyl)-5H-
15 furan-2-one
To a 0°C solution of the alcohol of Example 1, Step 3
(14.0 g, 57.8 mmol) in CH3CN (180 mL) were added pyridine (10.0 mL)
and acetoxyacetyl chloride (12.7 g, 93.0 mmol) after a period of 7h at r.t.,
DBU (15.0 mL) was added to the reaction mixture. After a period of 1h
20 at 80°C, a second portion of DBU (20.0 mL) was added. The reaction
mixture was kept at 80°C for 18h. The reaction mixture allowed to cool
to r.t. The mixture was diluted with EtOAc (500 mL) and H20 (500 mL)
and acidified with 6NHCI. After the addition of brine (100 mL), the
aqueous phase was extracted 2 times with EtOAc. The organic phase was
25 evaporated to provide a brown residue. To the solid was added a 2:1
mixture of CH2CI2 - toluene (150 mL). The solid was filtered and
washed with CH2Cl2 - toluene to provide 7.0 g of the title compound.

Step 2 5,5-Dimethyl-4-(4-methylsulfonyl)phenyl)-3-(-2-propoxy)-
30 SH-furan-2-one
To a suspension of the alcohol of Step 1 (100 mg,
0.354 mmol) in benzene (5.0 mL) were added an excess of 2-iodopropane
(105 mL) and Ag2CO3 (294 mg, 1.06 mmol). After a period of 18h at
45°C, the reaction mixture was filtered over celite and washed with
35 CH2CL). After evaporation, the crude compound was purified by flash




15 5H-furan-2-one Fol |l owi ng the procedure described for
Exanpl e 117, the titl-e - conmpound was prepared from

4- chl or ophenoxyacetic acid and (2R)-2-

hydr oxy- 2- met hyl - 1- (4- et hyl sul f onyl ) phenyl - butan- 1-one. 20 [err]H
NVR(CDO[err] @@CGPfeson]) [err] 0.93(3H, t), 1.78(3H, s), 2. 1EQTXCA9680682 3. 15( 3H,
s), 7.11(2H, d), 7.35(2H, d), 7.92(2H, d), 8.03(2H, d).

EXAMPLE 119 25

3-(2- Met hyl - 3- pyri dyl oxy) - 5, 5- di net hyl - 4- (4- et hyl sul f onyl ) phenyl -

f uran- 2- one Fol I owi ng the procedure described for Exanple
25, the title conmpound was prepar ed E om 3- hydr oxy- 2- et hyl pyri di ne.
30 [err]H NVR(CDlerr]COCD{err]) [err] '}? s), 248(3H s), 3.14(3H,

s), 7.08(IH, 3 3 8.0 16( 1H, :
W)D 97/ 14&391 chromaiographyg (lfgg% 2)40@0%6%@ to prov1dc % mg o?mp@ggé, 006?2
-174- compound EXAMPLE 120

3- (4- Met hyl - 5- ni Iy NNGIRPYCDICOTDS) 8 ?29'('6?% '1‘9‘0(( HTES, 326 BBHC8Y 520
o L gy AT

met hyl sul f ony ) phenyi - 5H-furan 2-one(1l.5g, 5.3muvl, Exanple 109 step

1), 2-chloro-4-nethyl-5-nitropyridi neww) and powder ed
KOH( 300ng, 5. 4mm|) in DI\/F(20n1_) was heat ed at 100C for 12h. Af ter
G 16k e "y

cooling to r.t. 2d with 10
Et CAc. The EtOA ;

toosive the fz”ﬁﬁﬂpéﬁn g‘e%%‘éreepmﬁ ﬁ%«?’?efgé éfe"zs”“tfne tffer by 1
NVR ( CD[ er r ] COCOjampdynd was prepased fiem §)tnfﬁ1038m§t:hylpl)qno'k. 16(3H, s),
, 1H NMR (CD3COCD3) & 1.79 (6H, s), 3.14 (3H, s), 7.41 (3H, m), 7.55
(1H, m), 7.95 (2H, dd, J = 2, 6.6 Hz), 8.03 (2H, dd, ] = 2, 6.7 Hz).
Analysis calculated for C;0H17F30sS: C, 56.34; H, 4.02; Found: C,
15 56.21,H, 4.01.

20

Step 1 -Di -4-(4-(methylsulfonyl -2-0X0-2.5-
i ic acid ethyl est
A mixture of 2-hydroxy-2-methyl-1-(4-

25 (methylsulfonyl) phenyl)propan-1-one (2.87 g, 11.8 mmot), ethyl
hydrogen malonate (2.02 g, 15.3 mmol), CMC (6.51 g, 15.4 mmol) and
DMAP (0.35 g, 2.8 mmol) was dissolved in 100 mL of CH2Cl12. The
mixture was stirred for 14h at room temperature, then DBU (4 mL, 27
mmol) was added, stirred 1h, then partitioned between CH2Cl2 and 1M

30 HCL The organic layer was washed with brine, filtered through cotton
and evaporated. Purification by flash chromatography (90% ether/Hex)
provided 2.50 g of the title compound.
1H NMR (CD3COCD3) & 8.09 (2H, m), 7.68 (2H, m), 4.05 (2H, q), 3.16

(3H, s), 1.58 (6H, 5), 0.96 (3H, 1).
35

Step2  5.5-Dimethyl-4-(4-(methylsulfonyliphenyl)-3-

-1-carbonyl)-SH-furan-2-one



15 7.20(1H s), 7.90(2H d), 8.05(2H d), 8.85(1H ).
EXAMPLE 121 -

3- (5-Cnhl or o- 4- net hyl - 2- pyr| dyl oxy) - 5, 5- di net-hyl - 4-(4- met hyl sul fonyl )- 20
phenyl - 5H f ur an- 2- one Step 1:

3-(5- Amno | - 2- pyri dyl oxy) - 5, 5-di net hyl - 4(4-

nmet hyl sul f o ?P?I‘E%'nyl 5H furan- 2- one A"%’&Ct‘ﬁ?"é“‘%ﬁ
3-(4-nmethyl -5-nitro-2-pyridyloxy)-5,5- 25

di met hyl - 4- (4- net hyl sul f onyl ) phenyl - 5H f ur an- 2- one(1. 4g, 3. 3nmmol ),

I ron powder (l.5g, 27mmol) and NH err] d (150ng) in 67% aqueous

Et OH(45nL) was refluxed for Ih. The hot mxture was filtered through
celite. Volatile solvent was evapor at ed-il®%+acuo. The resi due was
suspended in water, filtered and dried under vacuumto give the title

fOWD]OUEdg?Ga br own pOWder(l 8. ar%éﬂ%temperaturekémhbh offfipefdine @%ge”])
err ?

s). 7.50(1H, s)f?’%'é’é‘f) 5@2 L éadeﬁ%&%a& %B M irP

PCT/ CA96/ 00682 hexane, 1.7 mL, 3.4 mmol). Aftcr 15 min, the product from fStep 1 (310

Step 2: 3- (Omég! @2anhdl)?W&§|adac@m bfi¥ lpoition and il niktiré whshéated to
rethyl sul fony!) B ior 30! 5 }es3iPE solution was cooled and oA PR O O

3- (5- -
di Eret ﬁ;'} “2 ( 4- nHCh ¢ gasevalution) hEhg prganie layen wasowashed owigh bringnfiliered 5 i n

gMuggﬂgom;NCHIC:ag ipbotutand bv qgloﬁ&ﬁg eggﬁgblgdrgértogfr']a hen
p(rqem pitate fori@%ﬁﬁm E;ﬁg iuh’ n‘h‘i € HPPBIPGat i on nj xture was
added to a solu .)m),ﬁ? 80 62Hhmad 49 @H.mh )

at O[err] C10 hen35¢3He¢n J 3. lm('m[gr 165 (681, s§,0n55 (2HoA)e¥.40(4H,!m).and

diluted with 10 H20 and dried under vacuum Recrystal [ization from

Et OH Acet one yleldedthetltlemmallght yel | ow
soli1d(360ny, 57%.

15

Step 1 -Dimethyl-3-(2- -4-(4-methylsulf -

To a suspension of the alcohol of Example 109, Step 1

(300 mg, 1.06 mmol) in benzene (20.0 mL) were added 2-iodobutane

20 (300 uL) and Ag2CO3 (400 mg, 3.27 mmol). After a period of 4h at
45°C, the reaction mixture was filtered over celite and washed with
CH2Cl2. After evaporation, the crude product was purified by flash
chromatography (35% EtOAc in Hexane) to give 150 mg of the title
compound as a white solid.

25 1HNMR (CD3COCD3) § 0.09 (3H, 1), 1.20 (3H, d), 1.65 (6H, s), 3.20
(3H, s), 5.00 (1H, m), 8.00 (4H, s).



1H NWVR (CD[err]COCD[err]) [err] 1.76(6H, s), 2.40(3H, s), 3.16(3H, s),

7.10(1H, ~s), 7.90(2H—d), 8.05(2H, d), 8.10(1H, s). 15
EXAMPLE 122

3- (5- Fl uor o- 4- net hyl - 2- pyri dyl oxy) - 5, 5-di et hyl 4- (4- et hyl sul fonyl ) -
phenyl - 5H-f umaon97a4eme 20 : To a suspensi on of PCT/CA%6/00682

3- (5-am no- 4- net hyl - 2- pyri dyl oxy) - 5, 5-

di et hyl - 4- (4- net hyl sul f onyl ) phenyl - 5H-f ur an- 2- one(650ny, 1. 68nmol ,

Exanpl e 121 step 1) in 6M aqueous HC (4nmL) at O[err] C was added

dropwi se a solution of 4M aqueous NaN( err] (450nL, 1.8mmol). After
stirring at O[err]C for 30m n, 60% aqueous F6(2m.) was added and the 25
m xture was further stirred for 30min. The precipitate was coll ected,

washed with Herr]0 and dried under VW 850ny of di azoni um
salt. The di azoni um n heated with a propane
torch until the conpound started to decorrpose The dark brown residue -

was 30 di ssol ve@.2sumethysé-(4 ROy Ipheny ) cpenta StHduran-24oneed
W th hexanes: Et CAc(2:3) to prow de the t|tIe corrpound as a pal e

yel | ow Sol igtepQ0y, Péfifyl-3-oxyacetifaeidl’/ 14691
PCT/ CA96/ 00682 [err]H
NVR (CDBOOCDS) 8 1 72(6H T%ﬂ(‘?ﬁ‘“"&aglf%pfgiﬁé%“gﬁl ﬁéf?e mmoDin © 7,
7.90(2H, d), 7. QZhepmengi O(Bnﬂé(vzasadgedN (6.0 g, 400 mmol). After lhatr.t.,
EXAMPLE 123 5  chloroacetic acid sodium salt (25. 8 ég 200 mmol) was added to the

2

T ane b one” 2 PY g phixture: AR d'Pbrica bf 2HF 't YAk, (BB YeadkidR Mbionid

furan-2-one
3- (3-Ni t r o- 2-10yr i wgs poyyed i HpOrand pridified; with HEL.. The mixture was extracted
sul f onyl ) phenyl - Svith CHPCE?, dried over MgSO4, filtered overilidivaeidf30% EOAc in
3-hydroxy-5, 5-di ngt eyt After evaporation of the solvents the title compound was

purified by distillation (5.0 g).
15 Step2 Pentyl-3-oxyacetic acid 2-methyl-1-(4-methylsulfonyl

-yl este
The title compound was obtained using similar protocol as
described for Example 1 Step 3.

20 Step3 3.5-Dimethyl-4-(4-methylsulfonylphenyl)-3-(3-

To a solution of the ester of Step 2 (500 mg, 1.35
mmol) in DMF (2.5 mL) was added NaH (50 mg, 1.6 mmol). The
reaction mixture was heated gently to give an orange mixture. After

25 standard extractive workup procedure (EtOAc), the crude mixture was
purified by flash chromatography (35% EtOAc in hexane to afford 115
mg of the title compound by filtration in EtO/hexane.
1H NMR (CD3COCD3) 8 0.85 (6H, 1), 1.60 (4H, m), 1.65 (6H, s), 3.20
(3H, s), 4.90 (1H, quintet), 8.05 (4H, s).

30



met hyl sul f onyl ) phenyl - 5H f uran- 2-one(1.5g, 5.3mvol), 2-chloro-3-
nitropyridine(l.0g, 6. 3mpl) and powdered KOH(220nm 5. 7ol )—k-
DMF(20nmL) was heated at 100[err]C for 12h. After cooling tor.t., the 15

m xture was diluted with H20, extracted with Et OAc. The Et OAc extract -
was washed mﬁ% ?g dri ed(anhydrous MyS™) and CPAFRRgaERd I N
vacuo. Chro d zﬂ)hy over silica gel and elution with

hexanes: Et QAc(l :1) gave a solid residue. The residue was swi shed with

EtOH to provide 1.69(73% of title conpound. 20 [err]H NWR
(COerrjCOCDerr]) [err] 1.82(6H, s), 3.18(3H, s), 7.50(1H m,

8.00(4H, m, 8.50(1H, m, 8.60(1H, d). Step 2:

3- (3- Ami no- 2- pyri dyl oxy) - 5, 5- di net hyl - 4-{471 -25

met hyl sul f onyl ) phenyl - 5H-f ur an- 2- one A m xture of

3-(4-nmethyl -4-nitro-2-pyridyl OXy)_S’%éMELE%u

di met hyl - 4- (4- nmet hyl sul f onyl ) phenyl uran-2-one(1.5g, 3.7mmol),

i ran powder (1 .59, 27mmmol) and NH[err Cl (150 ) i n 67% agueous

Et OH(45nL) was 2e¢3-Ghiofor2pyridinoy-F+id-methy ulsfomlplweny eyslopamtdigh 30

cel.ite. Volatil Lvent was evaporat ed in vacuo. The residue was

suspended in er, 111te d’ and un (14l e
conmpound as é br own ovvde 34% CE f& fibed Yot K%Y%?yh%gimg

PCT/ CA96/ 00682 1-(5-c oropyndyl- oxy)but-3-en—2—one the title compound was

[err]H NIVR(CD[ btdipegDl err]) [err]1.76(6H s), 3.18(3H, s),4.88(2H, brs),

el ook il o . s10cico. 1
net hyl sul f onyl )F(thle -BBOK2Had),’7.80 €2H, d), 7.85 (1H, dd), 805’611'«1 dlspensi on of
3- (3-am no- 3gpyri dyl oxy) -5, 5-di net hyl -

4- (4- met hyl sul f onyl ) phenyl - 5H-f ur an- ml' 7mmol ) in 6M
aqueous HC (3nmL) at OC was added dro i on of 4M aqueous
NaNJ err] (500nt, 2.0nmol). After stirring for 30mn, the diazotization 10
m xture was addegi(4-mMethyRRLpyridyleky)sS-dithéthyl-4440metiylsulfonyl)phenyl-5H-
furan-2-one
15 Following the procedure described for Example 235, the title
compound was prepared from 2-hydroxy-4-methylpyridine.

1H NMR(CD3COCD3) 8 1.76(6H, s), 2.36(3H, s), 3.15(3H, s), 6.90(1H,
s), 6.98(1H, d), 7.89(2H, d), 7.98(1H, d), 8.02(2H, d).
20
EXAMPLE 117

(S5R)-3-(3,4-Difluorophenoxy)-5-ethyl-5-methyl-4-(4-
-SH- -2-one

25
Step 1: 2-(S)-t-butyl-5-(R)-ethyl-4-hydroxy-S-methyl-4-(4-
(methylthio)phenyl)-1.3-dioxolan-4-one
To a solution of 4-bromothioanisole (27.3 g, 134 mmol) in
300 m! of anhydrous THF at -72°C was added 2.5 M n-BuLi in hexanes
30 (54 ml, 135 mmol) at such a rate as to maintain the internal temperature
below -55°C and the mixture was stirred at -72°C for an hour. A solution
of 2-(S)-t-butyl-5-(R)-ethyl-5-methyl-1,3-dioxolan-4-one (16.8 g, 90
mmol, Tetrahedron, 1984, 40, 1313) in 50 ml of THF was added
dropwise and the mixture was stirred at -72°C for 15 minutes. Acetic




concentrated HC (2nm) at 0C, then heated to 70-80C for 10m n, cool ed
tor.t., diluted with Herr]O and extracted with Et OAc. Chromat ogr aphy
over silica gel and elution with hexanes: EtOAc(l:1) to give a solid
resi due(l 00ngy). Recrystallization fromEtOH provided the pure title 15

conpound( 90nowo 824591 [err]H NVMR (CD[err] COCD{ err]) [PET/CAI6100683( 6H,

s), 3.16(3H, s), 7.20(1H, m, 7.94(2H, d), 7.98(1H, n), 8.05(2H, d),
8.10(1H, m. 20 EXAMPLE 124

3- (4- Fl uor ophenoxy) - 5- et hyl - 4- (4- net hyl sul f onyl ) phenyl - 5- propyl -

f uran- 2- one Fol |l owi ng the procedure described for Exanple

25, the title 25 conpound was prepared fra(ryzz hydr oxy- 2- nmet hyI 1-(4-
met hyl sul f onyl ) phenyl - 1- pent anone and 4-fl ophenol . [err]H

NVR 0.94(3 78 2H,
m gcﬂ(eg,ﬂ] CS)CD[ %({;]@((11 mls,%v -ﬂgngl(zegq’lp& prjlg (tgwm fure ggrrg'}jor ax)uwyr ?8 (

97/ 14691 min. at -72°C, 'I‘he reaction was quenched wnth 25% ag@QVHIAL @0682

o doct e it |
gtmepn)o)l-S, 5- zdkg?te%éﬁlg‘ 2@%}( h{%?‘ﬂﬂ%ﬂ?!ﬁ%sr)e °

phenyl) propars - 1silicaevith E;(I)Ae&teaane 2.5 and 5% to yield 22 Aqg 80%pof aevhiwr at ure
sol ution of 2-chl cetlc acid 2-

rechyi 1 (e R e R onen s cnec 2 1 25t a (0 00, o
15.7 mol ). The rasd2i05n@H; dm}, 0070 and 136033 2s), B03 and]0®8 BHBTHduB. The

reaction mxture ygiy £305 a9 (R, 2807047 HHE 2 K A 4.86 J8E % 0B Eirteen
10 2s),7.20 (2H, 2d), 7.45 (2H, 2d).

Step 2: 2-(R)-hydroxy-2-methyl-1-(4-(methylthio)phenyl)-1-
butanone
A mixture of the product of step 1 (32.0 g, 103 mmol), p-
15 toluenesulfonic acid (900 mg) and 35 ml of water was heated to reflux for
an hour. The title product was extracted in 200 mL of EtOAc and the
solution used as such in the next step.

Step 3: 2-(R)-hydroxy-2-methyl- -(4-(methy1sulfonyl)phenyl)—1-
20 -1-
_ To the product of Step 2 in 200 ml of EtOAc in an ice bath
(to maintain the temperature of the reaction below 25°C) was added 100
ml of t-BuOH, 2.3 g of Aliquat 336® and a solution of 73.1 g of Oxone®
(238 mmol KHSO5) in 450 ml of water and the mixture was stirred at r.t.
25 ovemight. It was then neutralized with 10N NaOH. The title product
was extracted in 1-PrOAc, dried over Na2S04, and purified by flash
chromatography on silica with EtOAc/toluene 20 & 40% to yield 23.8 g
of a colorless oil. NMR experiments with the chiral shift reagent Eu
(hfc)3 indicated an enantiomeric excess superior than 94%. [0]D25 = -
30 11.2°(c=0.8,CHCl3).
1H NMR (CDCl3) 8 0.87 (3H, ), 1.57 (3H, s), 1.93 (2H, m), 3.07 (3H, 5),
3.53 (1H, s), 8.00 (2H, 4d), 8.13 (2H, d).




di chl oronet hane and water. The organic | ayer was separated, washed
with brine, filtered through cotton and the-solvent-was evaperated—uhrder
vacuum Purification by silica gel chronmatography (80% Et OAC/ Hex.) 15

provided 1.70 g of the title conpound. [err]H NVMR (CD[err]COCD err])
[err] 0.85 (Biolakmeeds 70 (6H, s), 2.37 (4H, q), 3.15 (RH/cA96 06T
(2H,s), 8.00 - 8.07 (2Hm), 8.15- 8.22 (2HmM. Step 2: 3- (Diethyl
am no) -5, 5- dinethyl-4-(4-(nethyl sul fonyl) 20

phenyl ) -5H fur an- 2- one Sodi um hydri de, 60% di spersi on
(0.478 g, 11.96 nmol) was washed i n hexane and suspended in DVF
(5mL). This suspension was added to a %'err] C solution of 2-(diethyl
am no) acetic acid 2-nethyl- 1-(4- (mé yl sul fonyl) phenyl) propan

-1- one-2- yl ester (1. 70 g, 4.78 m*rol&II in DMF (20 nL). The resulting

m xture was war me@tep4RT f ofSR)S3-(3,4-Ditlworopbenofyjes5-ethyltf-metbyl-4i(Aut ed with
ethyl acetate and quenched HeRvl-SH furd g; | ayer was washed
with-brine, dried over MySQ . and 0 _dr S

resi due was purified by swi 5 pydurerb(éscxﬁtégggﬁgsé E#clg i‘ﬁbﬂﬁ
crystalline soli dmleq‘ompmudwnsp&pe{redﬁ]mﬂ&md(ﬁn}{reph?mpem prid and |

0.95_.(6H, t 4 v, " TA 13- 2H, ,
0.3, (8 - %ZHsn) LRy Shydrdx 927%%1 134 methylsulfdn3tiphenyilbéfan/1-68e( 2H M

PCT/ CA96/ 00682 -179-
EXAMPLE 127 [o)B-= #8409, acetonsdny | sul f onyl - phenyl) 3
-(3,5-dichloro-pyridin-2- yl oxy) - 5H f ur an- 2- one To a

R T. solution of
(et hyl sulfonyl)pﬁ g@@fﬁ%dﬁqf@%eé@?gbﬁ GH, Mru@?a 13 18CGH, 25)
in acetonitrilil@ 1R sm)dBd4( 1H 5ndi TE0CH, 18)705@Fhead) 8X6(2H, d). 4.0
nmol ) foll owed by DBU (2 28 g, 15 mmol) and the mxture was sIovay
warmed up to gentle reflux for 2 hours. ' e was cooled 10 to 25C

the volatiles were renoved in vacuo. T srotre—was purified on
silica gel chromatography (1/1, EtOAc/ Hexanes then 100% Et OAc))

(5R)-3-(4-Chlorophenoxy)-5-ethyl-5-methyl-4-(4-methylsulfonyl)phenyl-
15 = ~2-one
Following the procedure described for Example 117, the title
compound was prepared from 4-chlorophenoxyacetic acid and (2R)-2-
hydroxy-2-methyl-1-(4-methylsulfonyl)phenyl-butan-1-one.

20 1H NMR(CD3COCD3) § 0.93(3H, t), 1.78(3H, s), 2.12(2H, q), 3.15(3H,
s), 7.11(2H, d), 7.35(2H, d), 7.92(2H, d), 8.03(2H, d).

EXAMPLE 119

25  3-(2-Methyl-3-pyridyloxy)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl-5H-
furan-2-ope

Following the procedure described for Example 23, the title
compound was prepared from 3-hydroxy-2-methylpyridine.

30 1HNMR(CD3COCD3) 8 1.77(6H, 5),2.48(3H, s), 3.14(3H, 5), 7.08(1H,
- m), 7.33(1H, d), 7.93(2H, d), 8.02(2H, d), 8.16(1H, m).



to provide the title conpound. Anal ysi s cal cul ated for
CerrJ]Herr]Cerr]NdJerr]S: C 50.48; H 3-53; -N 3.27. 15
Found: C, 50.53; H, 3.49; N, 3.21.

EXAMPLE 128

(5R) - 3- (4- Bvowppleanoxy) - 5- et hyl - 5- net hyl - 4- (4- met hyl sul f 8AVCARIMNEEBZ] - 20

5H f uran- 2- one Fol | ow ng the procedure described for
Exanpl e 117, the title conmpound was prepared from 4-bronophenoxyacetic

acid and (2R)-2-

hydr oxy- 2- met hyl - I - (4- et hyl sul f onyl ) phenyl but an-1-one. 25 [err]H
NVR(CD[err] COCD[ err]) [err] 0.93(3H, t), ]]778(3H s), 2.12(2H, q), 3.15(3H,
s), 7.05(2H, d), 7.50(2H, d), 7.94(2H, d), 48 05(2H, d).

EXAMPLE 129 30

(5R) - 3- (4- Met hoxyphenoxy) - 5- et hy! - 5- REAMPLE20met hy sul fony! ) -

phenyl - 5H f ur an- 2- one Fol | ow ng the procedure described ,

for Bxanple 25 sllevieliyiSsni ﬁﬁfﬂ}%fw) 35 dphARYI- 494l tylsulfonyl)-

(2R) - 2-chl or oaceﬂox -2
met hyl sul f on§| ) phenyl but ak-niixeure df}i—hpdlmgf-isﬁrdltrmﬂhyl-4-é4-t he conpound

PCT/ CA96/ 00682 186 .
of Exanple 5 st &,L %@&g& %15 plel 9steP

NVR 14 3H,
L it i vy e el ot g 8
EXAMPLE 130 KOH(300mg, 5.4mmol) in DMF(ZOmL) was heated at 100°C for 12h

(5R) - 3- (5- Chl or aferRioolifle!ter ), the ke whs(dihiied WithsHbOo exiradteg Rith 5-

10 EtOAc. The EtOAc extract was washed with brine, dried(anhydrous
MgSO4) and concentrated in vacuo. The residue was swished with EtOH

to give the title compound as a pale yellow solid(1.7g, 77%).

1H NMR (CD3COCD3) 3 1.80(6H, s), 2.68(3H, s), 3.16(3H, s),
15 7.20(1H, s), 7.90(2H, d), 8.05(2H, d), 8.85(1H, s).

EXAMPLE 121

3-(5-Chloro-4-methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-methylsulfonyl)-
20 phenyl-SH-furan-2-one

Step 1: 3-(5-Amino-4-methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
_SH-furan-2-
A mixture of 3-(4-methyl-5-nitro-2-pyridyloxy)-5,5-

25 dimethyl-4-(4-methylsulfonyl)phenyl-5SH-furan-2-one(1.4g, 3.3mmol),
iron powder(1.5g, 27mmol) and NH4Cl(150mg) in 67% aqueous
EtOH(45mL) was refluxed for 1h. The hot mixture was filtered through
celite. Volatile solvent was evaporated in vacuo. The residue was
suspended in water, filtered and dried under vacuum to give the title

30 compound as a brown powder(1.2g, 94%).

1H NMR (CD3COCD3) 8§ 1.72(6H, s), 2.20(3H, s), 3.15(3H, 5),4.42(2H,
brs), 6.75(1H, s), 7.50(1H, s), 7.90(2H, d), 8.00(2H, d).



10 (2.2.2-trifluoroethyl)-5H furan-2-one Step 1:

2-(S)-t-butyl-5- (R -pethyl-5:(2.2 2-trifluorgethyl)- 1, 3-
di oxol an- 4- one To a solution of lithiumdiisopropylam de
(prepared from13 15 nl of diisopropylamne and 54 nl of 1.6 Mn-BuLi in

hexanes in qu gi,,{“?l of anhydrous THF at O[err]C) at -7Zqt¢dokoopes added

slowy 2-(s)- 5-(s)- met hyl - 1, 3- di oxol an- 4-one (12. 95 g, 81.9
nmol Tetrahedron 1984, 40, 1313) at such a rate as to maintain the

i nternal tenperature bel ow - 60C and the m xture was aged at -72C for
an hour. 1,1,1-Trifluoro-2- 20 iodoethane (25 g, 119 mmvol) was added

qui ckly, the reaction tenperature I ncreased to -45C and the m xture
was aged at -72C for 45 mn. and thenld¥Fowed to warmup to -20C over
20 mn. Saturated ag. NH err] Cl was t hen added and the product was
extracted in i-PrSfg2dri ecB-()S-ﬂhloro-4-méﬂ@594pyﬁ@yiony)-5Eﬁ-dﬂnellhtyl-dl-(slt-| Il ed
under reduced pressure to aff hanvE SB-fitafRdRe 01 | BP 90C/ 20 nm
Hg. [err]H NVR (CDCILErT] Xtare. o A g—-0. 97
(9H, 2s), 1.50 and 112 symnsmo é-(égammcrmethxlﬂzaxrﬂylom- -

Step.2: 2-(R)- MeMﬂmmdMlsﬁﬁéﬂywﬂmdws&{ﬂfﬁmﬂ-mb@ﬁﬁﬂrhg, 1. Bﬁ\mol)

4.4.4-trifluor ‘PB sH l(3mL)at0°Cw S a ﬂlﬁxs RSOt atioT of 4
S & 117 o e o bl A S ot St
(1H, m, 2.98 (lHprevipitate@ormadi, After stirrirsp for3085in( flid diagotizatior) nnJEtuEBw(aBH

d), 8.14 (I H d).
P)CT | CA6/ 00682 added to a\éﬂu%lyn]o%&CIQOOmg, 3.0mmol) in concentra ted HC1(2mL)St ep

3. (2R)- 2- Chl or 8k0RE othpn:heatad i 70-80%C for KQmin, caoled fo r.t. and diluted with
phenyl - 4. 4. 4- 18i f HgO ant dried-undemevacuum. Recrystallizatiod fromtEtQH oAcetone

(2R) - 2- hydr oxy- 2-
rechysul ony ) prd e HEAEE )?M*S;f MO, 17
chl oroacetic aci . 0g, o g no an
H NMR (CD3COCD3) 6 1.76(6H, s), 2.40(3H, s), 3.16(3H, s), 7.10(1H,

s), 7.90(2H, d), 8.05(2H, d), 8.10(1H, s).

15
EXAMPLE 122
3-(5-Fluoro-4-methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-methylsulfonyl)-
phenyl-5H-furan-2-one
20 To a suspension of 3-(5-amino-4-methyl-2-pyridyloxy)-5,5-

dimethyl-4-(4-methylsulfonyl)phenyl-SH-furan-2-one(650mg, 1.68mmol,
Example 121 step 1) in 6M aqueons HCI(4mL) at 00C was added
dropwise a solution of 4M aqueous NaNO2(450mL, 1.8mmol). After
stirring at 00C for 30min, 60% aqueous HPF6(2mL) was added and the
25 mixture was further stirred for 30min. The precipitate was collected,
washed with H20 and dried under vacuum to give 850mg of diazonium
salt.
The diazonium salt was then heated with a propane torch
until the compound started to decompose. The dark brown residue was
30 dissolved in acetone and chromatographed over silica gel, eluted with
hexanes:EtOAc(2:3) to provide the title compound as a pale yellow
solid(100mg, 17%).



DVAP(100mg) in CHerr]Cd[err](50m) was stirred at r.t. for 2h. TLC showed
the esterification conpleted. The m xture was washed with H20(2x)-

dri ed(anhydrous MgSO err]) and concentrated i n vacuo. Chronatography 10
over silica gel and elution with hexanes: Et OAc(l:|) gave 6.09(92% of

the title conw@yiieed an oil . [err]H NVR(CD[ er r ] COCD[ B¢/ FA96[08682 |
1.98(3H, s), 3.18(3H, s), 3.28(2H, m, 4.35(2H, m, 8.08(2H, d),
8.28(2H, d). 15 Step 4: (5R) - 3- (5- Chl oro- 2- pyri dyl oxy) - 5- net hyl 4- (4-
met hyl sul f onyl ) phenyl -5-(2,2,2-trifl uoroethyl)-5Hfuran-2-

one Fol l owi ng the procedure described for Exanple 25, the

title 20 conpound was prepared from (2R) - 2-jefgl or oacet oxy- 2- net hyl - 1- (4-
met hyl sul f onyl ) phenyl -4, 4, 4-tri fl uoro-butan-1-one and 5-chl oro- 2-

0" 5 24(2H ), IOV (BB3CHEDs) oo 156 $ 30t . a5l eculoa Rl
8.16(1H, m. ‘m), 7.90(2H, d), 7.94(1H, s), 8.02(2H, &yXAMPLE 133 '
3- (5-Chl or o- 2- pyri dyl oxy) - 5- met hyl - 4- (4- met hyl sul f onyl ) phenyl - 5- 30

propyl - 5H-furan- 2-one Eoll owi ng_ the procedure descri bed
for Exanple 25, the title comound%ﬂ&éd from
2-chl or oacet oxy§ 2- net hyl - 1- (4- met hyl sul f onyl ) phenyl - | - pent anone
SFep 1 2 and 3) ang S-CHPE-2byridyibafh.s,s-diméiy 454 BB PhERYL St
PCT/ CA96/ 00682  furan-2-one 182.
[err]H NMR(CD[err]COCD{err]) [err] 0.93(3H, t), 1.42(2H, m, 1.76(3H, s),
523' ggg lzﬂ " M Sga(fH Sk (3INER6D pyflyloky) ¥ $ dimEity1-8- QL frethy1d)
' 710 ulfo 1-SH-furan-2-one
A mixture of 3-hydroxy-5,5-dimethyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one(1.5g, 5.3mmol), 2-chloro-3-
nitropyridine(1.0g, 6.3mmol) and powdered KOH(320mg, 5.7mmol) in
DMF(20mL) was heated at 100°C for 12h. After cooling to r.t., the
15 mixture was diluted with H20, extracted with EtOAc. The EtOAc
extract was washed with brine, dried(anhydrous MgS04) and
concentrated in vacuo. Chromatography over silica gel and elution with
hexanes:EtQAc(1:1) gave a solid residue. The residue was swished with
EtOH to provide 1.6g(73%) of title compound.

20 :
IH NMR (CD3C0éD3) 3 1.82(6H, s), 3.18(3H, s), 7.50(1H, m),
8.00(4H, m), 8.50(1H, m), 8.60(1H, d).

Step 2: 3-(3-Amino-2-pyridyloxy)-5,5-dimethyl-4-(4-

25 methylsulfonyDphenyl-SH-furan-2-one

' A mixture of 3-(4-methyl-4-nitro-2-pyridyloxy)-5,5-

dimethyl-4-(4-methylsulfonyl)phenyl- SH-furan-2-one(1.5g, 3.7mmol),
iron powder(1.5g, 27mmol) and NH4Cl(150mg) in 67% aqueous
EtOH(45mL) was refluxed for th. The hot mixture was filtered through

30 celite. Volatile solvent was evaporated in vacuo. The residue was
suspended in water, filtered and dried under vacuum to give the title
compound as a brown powder(1.4g, quantitative).




5 EXAMPLE 134

3-(1-Cycl opropyl - et hoxy) -5, 5-di net hyl - 4- (4d-pethyl..sul f onyl Ipheryr———-
SHFTuran-2-one 10 Step 1: (1-cycl opropyl - et hoxy) acetic acid

To a suspension of NaH (80%in oil) (15.7 g, 523 mmol) in THF (180 i)
at O[err] C wehenigsied bronmpacetic acid (28.0 g, 203 nmol ) PCT/CA96#0882

a- net hyl cycl opropane net hanol (10.0 g, 116 mmol). The resulting

m xture was then stirred at 70[err]C. After a period of 18 h, the reaction
15 mxture was poured over cold Herr]O and the H err] O phase was

extracted once with Et[err] O The water phase was acidified with HC
and extracted twce with Et[err] QO Th ther was dried over MgSH4,
filtered and evapor at ed under reduced Pressure. The crude oil was then
purified by fl ash chronot ography (40% Et OAc in hexane to 40% Et QAc in
ge?ina/ 2:) + Acld'H NMR'(@D}IEOGDB)@IOTQBHE s),i 3.1 83, )AB8(2H, brs), Step 2:

- (1- Cycl opropy - 1-

met hyl sul f onyl )pﬁgﬁg p&@pz{r]iﬁ ﬁgh&')’?g?'kigt ‘g&’ §'68(4H’ m). A m xture

of (1 -cyclopropyl-ethoxy) acetic acid (1.0 g, 6.90 25 nmol; Exanple 134,

Step 1) 2 by oxgugel yi3-(3Chioro 2-pyridy i), sxamnyﬁm@nyl)

propan | - oneréjl 5.78 i X CMC (8.90 g,

8 mmol) a Dl\/AP(lOO g, t ] 1 00 nl)
vvas left at r.t. for a permsmpeyswn 2 (3-@mnpr2rgyndyloxya1&5 dimethyd-
par titioned bet wesug Gifiphanyl-SH. Airah O-bee(7D0mEN 4. AGml) IP6M: phase
was dried over e
pressure. The rglgﬁg(ﬁ% g(;?kth)e:{t\mgaﬁ% %&%%qﬁg&%ﬁuﬂm ogﬁ%%ﬁeg)glfap hy -
(35% Et OAc i n heNaNQ Apenstirring fari30min, the diagatization

WO 97/ 14691 10 mlxture was added toasolutlon ofCuCl(4 § 4.0mmol iiir/ CA96/ 00682

" 183 - i § LOAS AU LI o 7S T Mk, Boted
met hyl sul fonyl) p%@'ﬁ‘iﬁ diluted wul?i‘{%o éﬁggextra:ted with E(t)OAc. Chromat(:graphy )

over silica gel and elution with hexanes:EtOAc(1:1) to give a solid
residue(100mg). Recrystallization from EtOH provided the pure title
15 compound(90mg, 13%).

1H NMR (CD3COCD3) & 1.80(6H, s), 3.16(3H, s), 7.20(1H, m),
7.94(2H, d), 7.98(1H, m), 8.05(2H, d), 8.10(1H, m).

20 EXAMPLE 124

3-(4-Fluorophenoxy)-5-methyl-4-(4-methylsulfonyl)phenyl-5-propyl-SH-

-2-0)

Following the procedure described for Example 25, the title
25 compound was prepared from 2-hydroxy-2-methyl-1-(4-
methylsulfonyl)phenyl-1-pentanone and 4-fluorophenol.

1H NMR(CD3COCD3) 5 0.94(3H, 1), 1.38(2H, m), 1.78(3H, s), 2.05(2H,
m) 3.14(3H, s), 7.08(4H, m), 7.92(2H, d), 8.02(2H, d).
30



To a solution of 2-(1-cycl opropyl -ethoxy)acetic acid 2-

nmet hyl - 1- (4- (et hyl sul f-enyl ) phenyl) propan-1-one-2-yl ester (590 ng, 5
1.60 mmol ; Exanple 134, Step 2) CH3CN (20 nlL) were added i sopr opyl
trifluoro acetate (294 nmL, 2.07 nmol) and DBU (782 ng, 5.14 mol ) .
After a perwolomiesi8 h at 70[err]C. The reacti ng m xture RERCA6/00682
evapor at ed under reduced pressure and purified by flash chronatography
(30% EtOAc in toluene) to provide 270 ng of the title conpound. 10 [err]H
NVR (CDO[err]COCD{err]) [err] 0.20 to 0.50(5H, m, 0.90 (IH m, 1.35(3H,
d, 1.65 (6H s), 3.20 (3H, s), 4.35 (1H, quintet), 8.10 (4H m.

EXAMPLE 136 15 =

5- Met hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 3- (é %propoxy) 5-(2, 2,2-
trifluoroethyl)-5Hfuran-2-one Fol | owi ng the procedur e
described for Exanple 109, using EXAMPLE 125

2- hydr oxy- 2- net wl(methil amino)-5,5+ am;wmtmemylsulfdwmwnsn- one
the title conpo %bt ai ned. 20

3- hydr oxy- 5- net = -\z-

trifluoroethyl)- 5H—furan 2-one [err]H NMR

(C{ err] COCDiser fSLﬁ%{ler r] Z-(aﬂetﬁﬂ'&mﬂl@) acétxc%@cxﬂiﬁ#nﬁﬁyé)- B(ﬂmemylsulf&kjd) s),

3.15 to 3.40 (2H .
EXAMVPLE 140

5(R) - 5- et hyl - 5- met hyI 4- ( Fo@woony temaperaire selutiop of chloreacetis,agid 214
furg(l- Z-Fne 30 methyl-1-(4-methyldiii€onyl Dpespuic- Maher2-a @t ( ais)()oge,zczl4 bed
In a e -
o oame 63 %m &g@a&ﬂﬁ% et ST L
conpound of lé< n!.lll?) gesnlting iselution t@60%C for 16 haprse Th

109, Step 1. reacndiﬁrﬁiﬁﬁéﬁ&k cooled to room temperature and partitioned between
PCT/ CA96/ 00682 gichioromethane and water. The organic layer was separ&t%ﬂ washed
with brine, filtered through cotton and the solvent was evaporated under
vacuum. Purification by silica gel chromatography (80% EtOAC/ Hex.)
15 provided 1.70 g of the title compound.
1H NMR (CD3COCD3) 8 0.85 (6H,t), 1.70 (6H, s), 2.37 (4H, q), 3.15
(3H,s) 3.27 (2H,s), 8.00 - 8.07 (2H,m), 8.15- 8.22 (2H,m).

Step 2: 3- (Diethyl amino)-5,5- dimethyl-4-(4-(methylsulfonyl)

20 phenyl}-SH-furan-2-one

Sodium hydride, 60% dispersion (0.478 g, 11.96 mmol) was

washed in hexane and suspended in DMF (5mL). This suspension was
added to a 0°C solution of 2-(diethyl amino) acetic acid 2-methyl-1-(4-
(methylsulfonyl) phenyl) propan -1- one-2- yl ester (1.70 g, 4.78 mmol)

25 in DMF (20 mL). The resulting mixture was warmed to RT for 15
minutes. The mixture was diluted with ethyl acetate and quenched with
water. The organic layer was washed with brine, dried over MgS0O4 and
concentrated to dryness. The residue was purified by swishing in ether/
hexanes to give S00 mg of crystalline solid on filtration.

30 1HNMR (CD3COCD3) 8 0.95 (6H, t), 1.45 (6H,s), 3.07 (4H.q), 3.17
(3H,s), 7.65-7.70 (2H,m), 7.97- 8.05 (2H,m).




[err]H NVR (CDO{err]COCD{err]) [err] 0.80 (6H, 2d), 1.60 (3H, s), 2.00 (2H,
mM.—3.15 (3H_s), 5. 20.(1H quintet) 8 00 (4H. s). 5

EXAMPLE 141 :
5, 5- D net hyl - 3- (2, 2- di net hyl propyl oxy) - 4- (4- (et hyl sul fonyl ) phenyl) -

S5H-fur an- 2- or‘g 711469 To a m xture of PCT/CA96/00682

5, 5-di net hyl - 3- ﬁydroxy 4-(4- 10 (nethylsul fonyl)phenyl-5Hfuran-2-one (500
ng, 1.77 mmol, Exanple 109, Step 1) in DMF (6 nmL) were added NaH (65
ng, 1.2 eq.), and neopentyl iodide (585 [err]L). After a period of 18
h at 70 [err]C, the reaction m xture was diluted wwth Et CAc. The

m xture was washed with H20 and the organi c phase separated, dried
over MgSO4 and evapor ated under 15 reduced B} essure. The resul ti ng oil was
purified by flash chronmat ography to provide the title conpound (124
ng) as a white solid after preci EXAMPIEW27h Et[err] O [err]H
NVR (CD{err]COCD[err]) [err] 0.95 (9H, s), 1.65 (6H, s), 3.15 (3H, s), 4.00
20 (2H, s), 8.00_(4H, MPLE 143
SCR) 3. (1 Eycl opr SSydinathik g demetujrulfanyaheny)-3-43 Sriichiaro-pyridin >

sul fonyl ) phenyl - W_Q@ Step 1: (1-cycl opropyl et hoxy) acetic

acid.2(R) -nmet hyl -1-(4- _ - -
(et hyI sul f onyl ) phe RT sqzluflono 2-chloroacetic acid 2 methylrl (4 e

conpound was pr ep@%%yg’%gmgaﬁm PaR>; E esier Q%‘hnﬁ'@p“'@‘ﬂs%@npie
(1 -cycl opropyl et h25yracetomitrilei (1S anH) ¥a8added B5-dichi@ro-2-pyridone (656 mg,

nmet hyl - 1- (4- (methx @i&?g@ﬁ% P qsf w ’hpﬁ aﬁ _Step
NI L e s e b g i e

PCT/ CA96/ 0068H)  to 25°C the volatiles were removed in vacuo. The residue was punﬁed
on silica gel chromatography (1/1, EtOAc/Hexanes then 100% EtOAc))
to provide the title compound.

Analysis calculated for C18H15CI2NOsS: C, 50.48; H, 3.53; N, 3.27.
15 Found: C, 50.53; H, 3.49; N, 3.21.

EXAMPLE 128

(5R)-3-(4-Bromophenoxy)-5-ethyl-5-methyl-4—(4-methylsulfonyl)phenyl-
20 SH-furan-2-ope
Following the procedure described for Example 117, the title
compound was prepared from 4-bromophenoxyacetic acid and (2R)-2-
hydroxy-2-methyl- 1-(4-methylsulfonyl)phenylbutan-1-one.

25 1HNMR(CD3COCD3) 8 0.93(3H, t), 1.78(3H, s), 2.12(2H, q), 3.15(3H,
s), 7.05(2H, d}, 7.50(2H, d), 7.94(2H, d), 8.05(2H, d).

EXAMPLE 129

30  (5R)-3-(4-Methoxyphenoxy)-5-ethyl-5-methyl-4-(4-methylsulfonyl)-

- - o /o

Following the procedure described for Example 23, the title
compound was prepared from (2R)-2-chloroacetoxy-2-methyl-1-(4-




- 185- The title conmpound was prepared as described in

Exanpl e 134 Step 3. — [err]H NMR (CD[err]COCD[err]) [err] 0.1-0.4
(44, m, 0.75 (2H, m, 1.00 (1H, m, 5 1.40 (3H, dd), 1.70 (3H, s), 2.05
(2H, m, 3.20 (3H, s), 4.50 (1H, m, 8.05 (m 4H).

EXAVPLE 144wo0 3914681 S) PCT/CA96/00682
5- Et hyl - 5- et hyl - 4- (4- (et hyl sul f onyl ) phenyl - 3- ( 2- pr opoxy) - 5H
furan- 2- one Step 1:

2- Met hyl - | - (4- met hyl sul f onyl phenyl ) - pr op- 2- en- 1- ol To a
sol ution of 4-bronothioanisole (51 g) in THF (600 n.) 15 cooled to
-72[err] C was added dropw se a solution -Oi8(5]1 BuLi (120 nm, 2.4 Min

hexane) over a period of 30 min. The m xture was stirred at -78[err]C

for 2 h and then sol yr i on of t hacyolein (20.3.9).,in T 50 nL) .was
added over a peM® Y@ng“)ﬁﬁﬂg"’mﬁg“ﬁa@a@f’% @W&ﬂe:ﬁf%ﬂ%\}ég@v@ﬁﬁﬁ%omq [err]C
over a period ofbfExaniple Sestep | hand 4emmethoxyphendl. sat urated NH err]d (200 20
m.) and H20 (200 mL). The product was extracted with 500 nmL of 1:1

h / Et CAc, ' '

e oo 18 BMRICBEOLET SRS, TG, sl of DS b ¢ o, -
2 ([err])52- ByhyAGH, $)46.88(2H) &), GIHRHp s TB9CH, af); 29962H; d). 25 -
To a solution of the product fromStep 1 (55 g., crude) in MeOH (1L)

cooled to O[err] C was added a sol uti Mrr] (190 g in 700 mL
H20) over a period of 2 h. The m xtur ' d at 5[err]C for an
additional -3 h and then filtered. The filtrate was concentrated to renove
e posane® | SIS RMEE USRS S A4 S5l Sy
concent r at ed¥ THéZedRHHQIOR PP ea—ge SRS gFapRy
eluted with 3:2 hexane/EtOQAc to give the title conmpound (22 g) as a
colorless oil. gtep1: 2-(S)-t-butyl-5-(R)-methyl-5-(2,2 2-trifluorcethyl)-1,3-
dioxolan-4-one '
To a solution of lithium diisopropylamide (prepared from 13

15 ml of diisopropylamine and 54 ml of 1.6 M n-BuLi in hexanes in 200 ml
of anhydrous THF at 0°C) at -72°C was added slowly 2-(s)-t-butyl-5-(s)-
methyl-1,3-dioxolan-4-one (12.95 g, 81.9 mmol, Tetrahedron , 1984, 40,
1313) at such a rate as to maintain the internal temperature below -60°C
and the mixture was aged at -72°C for an hour. 1,1,1-Trifluoro-2-

20 iodoethane (25 g, 119 mmol) was added quickly, the reaction temperature
increased to -45°C and the mixture was aged at -72°C for 45 min. and
then allowed to warm up to -20°C over 20 min. " Saturated aq. NH4Cl was
then added and the product was extracted in i-PrOAc, dried over

, Na2S04, concentrated and distilled under reduced pressure to afford 7.51

25 gof abrown oil BP 90°C /20 mm Hg.
1H NMR (CDCI3, mixture of distereoisomers 3.2:1) d 0.97 (9H, 2s), 1.50
and 1.54 (3H, 2s), 2.59 (2H, m), 5.22 (1H, 2d).

Step 2: 2-(R)-hydroxy-2-methyl-1-(4-(methylsulfonyl)phenyl)-
30 4,4.4-tri -]1-butan
Using the procedures of Example 117 step 1, 2 and 3, the
product of Step 1 was converted to the title compound.
1H NMR (CDCI13) 8 1.68 (3H, 5), 2.72 (1H, m), 2.98 (1H, m), 3.08 (3H,
s), 3.35 (1H, br s, OH), 8.03 (2H, d), 8.14 (1H, d).




WD 97/ 14691

PCT/ CA96/ 00682 - —=18&. Step
3: (S)-2-Methyl -1-(4-net hyl sul fonyl phenyl ) - pr op- 2-en- 1-ol

To a solution of dry 4A nol ecul ar sieves (20 g), and Ti

(Aerr]Pr)[ kébidagst- 8 M) in CHerr]Cl[err] (IL) cool ed t @cT#AbatossC Was

added dropw se (+)-diisopropyltartrate (22.4 nL). After stirring at
-25[err]Cfor 30 mn., a 5 solution of
()-2-met hyl -1-(4-net hyIsquonyI phenyl)-prop-2-en-1-ol (21 g) in 500 nL

of CHerr]Cd[err] was added dropw se, followed by a solution of

t-butyl hydroperoxide (20 nL, 5Min decane). The reaction m xture was
stirred at -25[err]C for 5 h and then quel with 500 mL of 10% aqueous
solution of tartaric acid. After stirring for 1 h, the CHerr]C[err] |ayer
was 10 separated, dried over MgSOH and concentrated. The residue was

fied b : f
ﬁg;:anle?Et QAc ys% ng\ggi% h e J ' Ehﬁg lg %Zﬁ%[ﬁgfsp}ftafl% )corrpound

as a white solid & tap-1-g
(R)- (2- Met hyl oxi ran- 2- yI )Amlmb@ﬁ@m'ﬂ@wdmh?ﬂ‘hiethyl- -(4-

met hanol g _; in Step 3
using 15 g 3 mthyAi\ulf r}ylgﬂfn? rf}g‘\’-etgm 'Selrgg?g T )' 12.4 nL
of Ti(QPr)4, 11€ Oroacetlcmzl ;mmelap { §&r22*am@1) n1_ of 5M t BuUOOH

in decane and 9. BMA?OlOmﬁg)hECHzﬂQﬁﬂmemaStsap‘eﬂatu'hefmm Tl showed (7.6
g, white solid)

L nite s ; rg%d.xeldf mhxtf&\‘“eoz washed with H20(2x),
({17t o SRS e ooy o 4
(7.2 g) and 10 ovatshl)!d:a/geiydmbﬁlhaon(vﬁﬂl hiexanes:XUA ¢ : Df gdvie] 0g{92% Fof |

cooled to O[err] Vﬁfe?&ﬂ ng of canphorsul fonic acid. The
reaction mxture&;v?/as S |rpg%ndPsan%Ql for 20 mn. and then treated

with 1 mb of Et3N, concentrated to give the crude title conpound
(9g). 30 salNMR(CDBGQGms]! B-1E93(3H; 31 110 3(BH,3)nBL2BY2H m)44.35(2H,
met hyl sul f onyl ph To a suspensi on of
Cul (20 g) in Cﬁ?}’g%ﬂﬁ{lﬁl cool eo(zq d). -40[ err] C was added dropw se a
sol ution of L| (150 M., 1.4 Min Et[err]O.

Step 4: (5R)-3-(5-Chloro-2-pyridyloxy)-5-methyl-4-(4-
methylsulfonyl)phenyl-5-(2,2,2-trifluoroethyl)-5H-furan-2-
one
Following the procedure described for Example 25, the title

20 compound was prepared from (2R)-2-chloroacetoxy-2-methyl-1-(4-
methylsulfonyl)phenyl-4,4,4-trifluoro-butan-1-one and 5-chloro-2-
pyridinol.

1H NMR(CD3COCD3) 8§ 1.94(3H, s), 3.16(3H, s), 3.24(2H, q), 7.20(1H,
25 d), 7.95(1H, m), 7.98(2H, d), 8.04(2H, d), 8.16(1H, m).

EXAMPLE 133

3-(5-Chloro-2-pyridyloxy)-5-methyl-4-(4-methylsulfonyl)phenyl-5-
30 -SH- -2-

Following the procedure described for Example 25, the title
compound was prepared from 2-chloroacetoxy-2-methyl-1-(4-
methylsulfonyl)phenyl-1-pentanone (prepared in a fashion similar to that
of the compound in example 1 step 1,2 and 3) and 5-chloro-2-pyridinol.
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After stirring at -40[err]C for 20 mn., a solution of the crude product
from Step 7 (9 g) in 50 nL of Et[err] O was added. The reaction

m xture was WO9146%1i rred at -40[err]C for 30 min. and t heRCHGAMOBSE with
20 mL of MeOH and 300 nL of saturated NH err]d solution. Air was
bubbled into the mxture 5 wth stirring at r.t. for 1 h. The resulting
m xture was then extracted with 400 nL of Et[err]O and the Et[err]O
extract was dried over MgSO err] and concentrated to give the crude
title conpound (10 g) which was used for -182 . hext step w t hout further
purification. 10 Step 7:

(R S)-2-Methyl - 1- (4- net hyl sul f onyl phenyl ) - but ane- 1. 2- di ol

A solution of the crude product from Step 8 (10 in 200 mL of THF,
50 nL of AcOH and HNMR(ED3ICOCRS) M&Bé&lat).m H]m)f b76(3H, s), 295(2HThe

m xture was then | ' nd ( 7 g
Whi ch vas used 1 00 SAPCHPER Y, SALEL U5, TI0CRIHAR S03EL ), §16CPRYTC (o
(S)-2-Hydroxy-2-net hyl -1-(4-nmet hyl sul f onyl phenyl ) - but an-

1- one 5 To a sol uti onEXAMREEC134le product from Step 7 ( 7 °
g) and (Bu3sSn)20 (30 nlL) in 150 nL of CH err]C[err] cool ed at

10[err] C was add 0,sol utj on of, Br 9. in 30.m. o err [err]).
After stirring ate:;q ﬁf’ﬁyq‘?ﬂr%ﬂ'e OXY)‘E?i'd&Pﬁéy ﬁ'ﬁ?@ﬂ?’@ §“&Pﬂ)ﬂéﬂlﬁih a
sol ution of KF (S3H-futan-2édneand 500 m_of Et[err]O The solid
generated was renoved by filtration and the filtrate was separat ed.

The organic layer,wag drie concentrated. The
resi due was ﬁif&ﬁgjby Si eluted with 1:1

hexane/ Et OAc to give 5 g oﬁ‘otdmxsp’e:nien r( imoil) (15.7 ge 523 mmol).in

[err]H NVR (acet opgrd rl?& Lteﬁqdv@réidglé’d‘b 0a ﬁg%cﬁn 8.0k, 2 gglmg H s),
3070 g o, dnd %(%%h 1%??clo’5}¢paln'e‘°’x%e anol 0.0%; 6 39&:1).5 egl?esu i %H’ R

5- et hyl - S- net hy| -mixtare was thensstirteshat JONEE nakter 8 pegiod of 18 h, the reaction
propoxy) - SH- 1§ anméxt@fewas poured over cold H20 and the H20 phase was extracted

once with Et20. The water phase was acidified with HCI and extracted

twice with Et20. The ether was dried over MgSO4, filtered and

evaporated under reduced pressure. The crude oil was then purified by

flash chromotography (40% EtOAc in hexane to 40% EtOAc in Hexane
20 + AcOH) to provide 5.0 g of the title compound.

Step 2: 2-(1-Cyclopropylethoxy)acetic acid 2-methyl-1-(4-
thylsu n -1-one-2-vl es
A mixture of (1-cyclopropyl-ethoxy) acetic acid (1.0 g, 6.90

25 mmol; Example 134, Step 1) 2-hydroxy-2-methyl-1-(4-

(methylsuifonyl)phenyl) propan-1-one (1.37 g, 5.76 mmol; Example 1,

Step 3), CMC (8.90 g, 20.8 mmol) and DMAP (100 mg, 0.820 mmol) in

CH2C12 (100 ml) was left at r.t. for a period of 18h. The resulting

mixture was partitioned between NH4OAc¢ (20%) and CH2Cl2. The
30 organic phase was dried over MgSO4, filtered and evaporated under

reduced pressure. The resulting mixture was purified by flash

chromatography (35% EtOAc in hexane) to provide 590 mg of the title

compound.
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- 188- The. title. Wredﬁw
Exanmple 1 Step 4 using 2- propoxyacetlc acid and 2(S)
2- hydr oxy- 2- net hyl - 1- (4- (et hyl sul f onyl )phenyl ) butan-I-one. 5

H NVR 0.80 (3H, t 1.30 (6 s/d0680 ( 3H,
[S)err]Z 10 ( Z’H‘LF@D{ erZ(r)] %3I[-|er ;% 5. 25( (1H, Z’r) 8. 05((???’39 o (

EXAVMPLE 146 AND 147 10 3-(1-cycl opropyl et hoxy) -5, 5-dinethy|-4l(4-(nethyl
sul fonyl ) phenyl ) - 5H furan-2-one (146) and
3-(1-cycl opropyl et hoxy) -5, 5-di net hyl -4- (4-

(met hyl sul fonyl ) phenyl ) - 5H f ur an- 2- one (147% The racenate
of Exanple 134 was separated on a HPLC 1834 RALPAK AD (Daicel) colum
with 10% i sopropanol in hexane. 15 EXAMPLE
148 3- (cy@tepBopy! nﬁ-t(m@y@loﬁr@yihthaxy)fﬁ Md(rﬁethybﬂ#(ﬂl-sul fonyl)

phenyl - furan- 2- ope

3- (¢yc|opropy|nethoxy) 5, 5= 0T IE

phenyl - 5H- f ur an- 2- one To a solution of ' AsIYPReelisacH 2pared as
descri bed i n Exammeéthyl-1-(4-(nidthylisulfignyl)phenyl) propan— 1-one-2-yl ester (590 mg,

5, 5-di et hyl h Y E&dﬂﬂﬂ | 2- d
(bron;)xt hgl )gyclylg%(?opaéré( E'l33455‘§i59§ ( i? err]n 0 gBe(zZiu
» ;'5101)3m

M), 0.55 (2H n) isapropyl trifluosp acetate)(294 8)mgy5d4 (oH
3)5 g 00t g4:—1 35% -mmdf). After a period of 18hat7?°C There thd® was _
i me i
The title zzlonpoungg&g}a%dbnéer'(e%dgg&% gg%@yﬁ@wwrhéﬁcm%ﬁtﬁawg
5, 5- di net hyl - 3- hy a 4n(t O ms, f theitle compound.

10 '1H NMR (CD3COCD3) 80.20 to 0.50 (SH, m}, 0.90 (1H, m), 1.35 (3H,
d), 1.65 (6H, s), 3.20 (3H, s), 4.35 (1H, quintet), 8.10 (4H, m).

EXAMPLE 136

15 5-Mcthyl-4-(4-(methylsulfonyl)phenyl)—3—(2-(§mpoxy)-5-(2, 2,2-
triflu H- -2-one
Following the procedure described for Example 109, using
2-hydroxy-2-methyl-1 -(4-methylsulfonyl)phenyl)-4-tnﬂuorobutan—l-one
the title compound was obtained.
20
Step 2: 3—hydroxy-5-methyl-4-(4-(methylsulfonyl)phenyl -5-(2-
1H NMR (CD3COCD3) 3 1.30 (6H, 2d), 1.80 (3H, s), 3.15
(3H, s), 3.15 to 3.40 (2H, m), 5.30 (1H, quintet), 8.10 (4H, m).
25

EXAMPLE 140

5(R)-5-ethyl-5-methyl-4-(4-(methylsulfonyl)phenyl)-3-(2-propoxy)-5H-
furan-2-one

30 The title compound was prepared as described in Example
109, Step 2 using (SR)-5-ethyl-3-hydroxy-5-methyl-4-(4-
methylsulfonyl)phenyl-5H-furan-2-one, which was prepared from the
compound of Example 117, Step 3 following the procedure of Example
109, Step 1.




35 furan-2-one and 1-brono-2-nethyl propane. WO 97/ 14691
PCT/ CA96/ 00682 -189=—

[err]H Nl\/R(CD[err]COCD[err]) [err] 0.90 (6H, d), 1.65 (6H, d), 1.95 (IH,
m

3.20 (3H, s), 4.10 (2H, d), 8.00 (4H, m. 5
EXAMPLE 150 woO 97/14691 PCTICA96/00682
3- (4- Bronophenoxy) - 5, 5-di net hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5H
furan- 2-one Fol |l owi ng the procedure described for
Exanple 1, the title 10 conpound was prepared from bronophenoxy acetic
aci d. M P.: 150-152[err]C [err]H NVR (CD[err]COCD{ err]) [err] 1.77
(6H, s), 3.15 (3H, s), .07 (2H, d), 184&6 (2H, d), 7.92 (2H, d), 8.02
(2H, d). XAMPLE 53 15

3-(6-Am no- 2- pyri dyl oxy) -5, 5-di net hyl - 4- (4- (et hyl sul fonyl) phenyl) -
5H f uran- 2-one Fol |l owi ng the procedure described for
Exanpl e 25, the 1HINMR (CD3COCH3)d 086 (6gleﬂdbeld6$|(3ﬁ; s), 2.00 (2H, m), 3.15

2- hyd - 6- am iy A9 . 166 C H NVR k
(ol er oo o r (21 P RO0E ipte0l BOO R ERl 1 & LT R s, br).
6.17 (1H, d), 6.24 (1H, d), 7.41 (1H, t), 7.90 (2H d), 8.02 (2H, d).
25 5 EXABXAMBLE 141

3- (2- Qui nol i noxy) -5, 5-di et hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5H f ur an-

2- 25,
the title 30 conpeiRimsy é-@%’@a*eﬂﬁéﬁ#‘ﬁﬁﬂ% ¢S R ROy E pRERY -

141-142[err] C.

To a mixture of 5,5-dimethyl-3-hydroxy-4-(4-

10  (methylsulfonyl)phenyl-SH-furan-2-one (500 mg, 1.77 mmol, Example
109, Step 1) in DMF (6 mL) were added NaH (65 mg, 1.2 eq.), and
neopentyl iodide (585 UL). After a period of 18 h at 70 °C, the reaction
mixture was diluted with EtOAc. The mixture was washed with H,O and
the organic phase separated, dried over MgSO4 and evaporated under

15 reduced pressure. The resulting oil was purified by flash chromatography
to provide the title compound (124 mg) as a white solid after
precipitation with Et,O.

'H NMR (CD,COCD;) 8 0.95 (9H, s), 1.65 (6H, s), 3.15 (3H, s), 4.00
20 (2H, s), 8.00 (4H, m).

EXAMPLE 143

5(R) 3-(1-cyclopropyl-ethoxy)-5-ethyl-5-methyl-4-(4-(methyl
25 sulfonyliphenyl-SH-furan-2-one

Step 1: (1-cyclopropylethoxy)acetic acid 2(R)-methyl-1-(4-
(methylsulfonyDphenyllbutan-1-one-2ylester
The title compound was prepared as described in Example
30 134 Step 2 using (1-cyclopropylethoxy)acetic acid and 2(R) 2-hydroxy-2-
methyl-1-(4-(methylsulfonyl)phenyl)butan-1-one from Example 117,
Step 3.

Step 2: 5(R) 3-(1-cyclopropylethoxy)-5-ethyl-S-methyl-4(4-
35 (methylsulfonylpheny)-5H-furan-2-one




[err]H NNR(CD[err]COCD[err]) [err] 1.83 (6H, s), 3.11 (3H, s), 7.26 (1H,
. 22 3 =—8~02{5H—m,

M 270 (IH m 7 77 (1- .. 7.9
8 39(1H S) . WO 97/ 14691 _
PCT/ CA96/ 00682 . - 190-
EXAMPLE 50 PCT/CA96/00682
3-(2-Chl oro- § pyrr dyI oxy) -5, 5-di net hyl - 4- (4- (et hyI sul fonyl ) phenyl ) -
5H furan-2-one 5 Fol |l owi ng the procedure described for
Exanmpl e 25, the title conmpound was prepared using
2- chl or o- 5- hydr oxypyri di ne. MP.: 196-197[err]C [err]H NWR

(CD[err]jCOCD[err]) [err] 1.78 (6H, s), 3.16 (3H, s), 7.33 (1H m, 7.68 10

(1H, m, 7.94 (2H d), 8.04 (2H, d), 8.141B3H m.

EXAMPLE 159

3- (6- benzot hi azol yl oxy) - SThe titlerionypouhd was préipayedas destyibedindixampleH 15

furan 2-one 134 St Fol | ow ng the procedure described for Exanple
.the title eBrrpound was prepared from 6-hydroxybenzot hiazole MP. :

2120 [err]H NVR (CO[err]COCD{err]) [err] 1.79 (6H, s), 3.10 (3H,

s),. 7.34 (1H, s)IH NMR @D3COCDg) & 071-934 (418, f), 0.55/(2H), m) 1280 (1H, m3,) .

S b o oro- 3 o AR .70 GRG0 TR0 (2 P10 Uftmn 805,

5H f uran- 2- one m, 4 Fol | owi ng t he procedure described fro
Exanpl e 25, the trtle conpound was prepared from
6- chl or o- 2- hydr oxypyridine MP.: 119- herr]C.

10  5(S) 5-Ethyl-5-methyl-4-(4-(methylsulfonyl)phenyl-3-(2-propoxy)-5H-

furan-2-one
Step 1: +) 2- -1-(4- Isulfi - 2-en-1-0

To a solution of 4-bromothioanisole (51 g) in THF (600 mL)
15 cooled to -72°C was added dropwise a solution of n-BuLi (120 mL, 2.4
M in hexane) over a period of 30 min. The mixture was stirred at -78°C
for 2 h and then a solution of methacrolein (20.3 g) in THF (50 mL) was
added over a period of 5 min. The reaction mixture was warmed to -20°C
over a period of 20 min. and then quenched with saturated NH4Cl (200
20 mL)and H20 (200 mL). The product was extracted with 500 mL of 1:1
hexane/EtOAc, and dried over MgSO4. The extract was filtered and
concentrated to give the title compound as a yellow oil (55 g).

Step 2: - -1-(4- 1-prop-2-en-1-o

25 To a solution of the product from Step 1 (55 g., crude) in
MeOH (1L) cooled to 0°C was added a solution of Oxone® (190 gin 700
mL H20) over a period of 2 h. The mixture was stirred at 5°C for an
additional 3 h and then filtered. The filtrate was concentrated to remove
MeOH and the remaining aqueous mixture was extracted with 1L of 2:1

30 EtOAc/hexane. The extract was dried over MgSO4 filtered and
concentrated. The residue was purified by silica gel chromatography
eluted with 3:2 hexane/EtOAc to give the title compound (22 g) as a
colorless oil.



30 [err]H NMVR (CD3COCD3) d 1.78 (6H, s), 3.15 (3H, s), 7.10 (1H, d), 7.25

(1H, d), 7.89 - 8.06 5H—m. WO 97/ 14691

PCT/ CA96/ 00682 - 191 -

EXAMPLE 161 .

3- (4- Qui nazoiwg smyee 5, 5- di et hyl - 4- (4- (et hyl sul f onyl ) phersdTycA9ki00682
furan-2-one 5 Fol | ow ng the procedure described for Exanple
25, the title conmpound was prepared from 4-hydroxyqui nazoline. MP.:
174 - 177C. [err]H NWR (CD[err]COCDj err]) [err] 1.76 (6H, s), 3.12
(3H, s), 7.58 (1H, t), 7.67 (1H, d), 7.76 (2H, d), 7.85 (1H, t), 8.03
(2H, d), 8.16 (1H, d), 8.22 (1H, 10 5s). - 186

EXAMPLE 162 B

(5R) - 3- (5-Fl uoro- 2- pyri dyl oxy) - - 5~ et hyl - 5- rrethyl 4-(4- msthylsulfon 1)- 15
phenyl - 5H—furan-§1§mi FAI\ 3-IDE uifenyliphs S =Qbr i bed

for Exanmple 25, the tlt'eToasoltﬂmmﬂm?mmdlé&ﬂafﬁévéi(ﬂ()g),andﬁ

(prbpar cd i m 1 2 ﬁf)?*‘i%"?ﬁé% HhicH2Ct (ALY RNZPD w40 Wil 7 |

the 2-(R) conpouft)-diisoprappltartrate(22:¢ aplpoAftey samng at -25°C for 30 min., a

E l\/]lc?l l(J(C):E)E)eI’ZI’ ]hY.f)” oXdhieohi of| (3-2-Methyl-1-(G-méthifsulfory ?ﬂ&nﬂyﬂﬂﬂbp—z-en— -o} r r] H
i (L7 TR R0t o Ay o e dfe ety € i
EXAVPLE 163 t-butyl hydroperoxide (20'mi., 5M in decane). The reaction mixture was
(SR) - 3- (4- Fl uor ogtifreday }25°Cfdn3 handrhéry quéndhed®ith 500 4hL @TI0% aqueous
phenyl - SH-f uran- g50fion of tartaric acid. After stirring for 1 h, the CH2CI2 layer was

10 separated, dried over MgSO4 and concentrated. The residue was purified
by silica gel chromatography eluted first with 3:1 hexane/EtOAc
followed by 1:2 hexane/EtOAc to give the title compound as a white solid
@2

15 Step4: (R)-(2-Methyloxiran-2-yl)-{(4-methanesulfonylphenyl)-
methanol
Following the same procedure described in Step 3 using 15 g
of 4A molecular sieves, 500 mL of CH2Ci2, 12.4 mL of Ti(OiPr)4, 11.2
mL of (-)-diisopropy! tartrate, 20 mL of SM tBuOOH in decane and 9.8 g
20 of the product from Step 3, the title compound (7.6 g, white solid) was
obtained.

Step S: (R)-[(1-Ethoxy-ethoxy)-(4-methanesulfonylphenyl)-methyl]-
2-methyloxirane

25 To a solution of the product from Step 4 (7.2 g) and
ethylvinyl ether (50 mL) in 200 mL of CH2C12 cooled to 0°C was added

50 mg of camphorsulfonic acid. The reaction mixture was stirred at r.t.
for 20 min. and then treated with 1 mL of Et3N, concentrated to give the

crude title compound (9g).

30 :
Step 6: (R,S)-1-(1-Ethoxy-ethoxy)-2-methyl-1-(4-
methylsulfonyiphenyl) -butan-2-of
To a suspension of Cul(20 g) in EtO (450 mL) cooled at
-40°C was added dropwise a solution of MeLi (150 mL, 1.4 M in Et20).




Fol l owi ng the procedure described in Exanple 1, Step 4, the 30 title
conpound was prepared using (2R)-2-hydroxy-2. J’:r_‘e,]‘_h_yJ -1- (A-

met hyl sul f onyl ) phenyl but an-1 - one (Exarrpl e 117, Step 3) and 4-

fl uor ophenoxy acetic acid. MP.: 96.8 - 97.4 [err]C. WO 97/ 14691
PCT/ CA96/ 008821460 pCTIELo6/0682
[err]H NMR err1COCD[err]) [err] 0.92 (3H, t), 1.77 (3H, s), 2.11 (2H,
q), 3.14 (3H, s), 7.08 - 7.11 (4H, m, 7.9 (2H, d), 8.02 (2H, d).

EXAMPLE 164 5

(5R) - 3- (5- Fl uor o- 2- pyri dyl oxy) - 5- met hyl - 4- (4- nmet hyl sul fonyl ) phenyl - 5-
(2.2.2-trifluoroethyl)-5Hfuran-2-one Fol | ow ng the
procedure described for Exanple 25, the +187e conpound was prepared
from (2R) - 2-chl oroacet oxy-2-net hyl -1-(4- 10

met hyl sul f onyl ) pfeetStinAng af =409C For20hith 2 a-sbltivh 6!52!1%"@1 26ducBifim 3)
TN AN ?ﬁ@f i 303fiL o g‘%‘ﬁo‘“{"gaf}h%%"(' fit! % it
7.98 - 8. 07 (5Hsti +40°C for 30 min. and then quenched with 20 mL pfkMgQH arsh ’
3-(1-1soqui nol i BﬂOQﬁL)of&aﬁrrdwdaﬂPMlekolmmyAMﬁgbubblaaeﬂw the hhibxtien-

2- 20 Eol bed th
title 8o gé% etpg‘?’ 118, TR g BRI N s itn drifltied widy, ,"°
193.5 - 194.5 400 mLofiE sfmwéﬁéwdpm}dgﬁ%avw s), 3 12
(3H, s), 6.57 (l:UnccSﬁtratZd o gn%'ihe(cirhﬂe dile c?)nﬁfbund?l@%)(vﬁl’fich ri)as &e@&o{‘ZH

d), 8.24 (1H dhexe step without further purification.

10 Step7: -2- -1-(4-methylsulfonylphenyl)-butane-1.2-dio
A solution of the crude product from Step 8 (10 g) in 200
mL of THF, 50 mL of AcOH and 50 mL of H20 was heated at 50°C for
15 h. The mixture was then concentrated ta give the crude title
compound ( 7 g) which was used for next step with further purification.
15
Step 8: (S)-2-Hydroxy-2-methyl-1-(4-methylsulfonylphenyl)-butan-
l-one
To a solution of the crude product from Step 7 ( 7 g) and
(Bu3Sn)20 (30 mL) in 150 mL of CH2CI2 cooled at 10°C was added a
20  solution of Br2 (9.3 g in 30 mL of CH2Cl2). After stirring at r.t. for 30
min. the mixture was diluted with a solution of KF (500 mL, 3N) and 500
mL of Et20. The solid generated was removed by filtration and the
filtrate was separated. The organic layer was dried over MgSO4 and
concentrated. The residue was purified by silica gel chromatography
25 eluted with 1:1 hexane/EtOAc to give 5 g of the title compound as a
yellow oil.

1H NMR (acetone-dg) 8 8.31 (2H, d), 8.00 (2H, d), 4.67 (1H, s), 3.18
", (3H, s), 2.00 (1H, m), 1.30 (1H, m), 1.50 (3H, s), 0.90 (3H, 1).
30

Step 9: 5(S) 5-ethyl-S-methyl-4-(4-(methylsulfonyl)phenyl)-3-(2-




(5R) - 3-(4-fl uorophenoxy) - 5- net hyl - 4- (4- net hyl sul f onyl ) phenyl -5-(2,2,2- 30
trifluoroethyl)-5Hfwran-2-one Fol | owm ng the-procedure
described in Exanple 1, Step 4, the title conpound was prepared

usi ng 2-(R)-hydroxy-2-nethyl -1- (4-

(et hyl sul f swydpésanyl ) -4, 4, 4-trifl uoro-1-but anone (Exanpbex/a6/00682 ep

2) and 4-fl uorophenoxyacetic acid. MP.: 104.7 - 107.0C WO 97/ 14691
PCT/ CA96/ 00682 -193-

[err]H NVR (CDjerr]COCDerr]) [err] 1.94 (3H, s), 3.15 (3H, s), 3.27 (2H,
m, 7.07 - 7.13 (4H, m, 7.98 - 8.04 (4H, m, MS.: (C, CH4) nlz 463
(MtH+ 5 LE 167

3- (3- Fl uoro- 2- pyri dyl oxy) - 5, 5- di net hyl - 4-(2°mret hyl sul fonyl ) phenyl -

furan- 2- one Fol | owi ng. t he procedure descr.ibed for Exarrpl e
5, the title 10 conpound RQU&MM%W%PWWWWG snExample de
MP.: 156 - Step AAising 2 oxyaceher&i&hﬁﬂ&ﬂ)@h&dfdx@%&hﬂ-l-@er r] 1.78
(6H, s), 3.14 (ianetg%'l’sulzfﬁ )19 ylmmtaz dne. 7.917(2H, d), 7.96
(1H, d), 8.03 ( g EXAI\/PLE 168 _

(5R) - 3- (3, 4-di fl uor ophenoxy) - 5- et hyl - 4- (4- et hyl sul fonyl ) phenyl -
(2.2.2-trifl Gor I INMR (EDRQOED3) 5i(:8Q (BH, 1), 1.30 (6H, 1), 170 (3H\45)gZIl|®e -

d d [ d d
vtk SCC CRUARBEIR, 5 O 485 s oo s o

met hyl sul f onyl ) phenyl -4, 4, 4-trifl uorobutan-1-one (Exanple 130, Step 3)
and 3, 4-difl uorophenol EXAMPLE 146 AND 147

10  3-(1-cyclopropylethoxy)-5,5-dimethyl-4-(4-(methyl sulfonyl)phenyl)-5H-
furan-2-one (146) and 3-(1-cyclopropylethoxy)-5,5-dimethyl-4-(4-
(methylsulfonyDphenyl)-SH-furan-2-one (147)

The racemate of Example 134 was separated on a HPLC
CHIRALPAK AD (Daicel) column with 10% isopropanol in hexane.

15
EXAMPLE 148
3-(cyclopropylmethoxy)-5,5-dimethyl-4-(4-(methylsulfonyl) phenyl-SH-
-2-0ne
20
Step 1: 3-(cyclopropylmethoxy)-5,5-dimethyl}-4-(4-(methylsulfonyl)
-furan-2-one

The title compound was prepared as described in Example
141 using 5,5-dimethyl-3-hydroxy-4-(4-(methylsulfonyl) phenyl-SH-
25 furan-2-one and (bromomethyl)cyclopropane.

1H NMR (CD3COCD3) 8 0.30 (2H, m), 0.55 (2H, m), 1.15 (1H, m), 1.60
(6H, s), 3.20 (3H, s), 4.20 (2H, d), 8.00 (4H, s).

30 EXAMPLE 149

~di -3-(isobut -{4-(me - n-2-
. The title compound was prepared as described in Example
141 using 5,5-dimethyl-3-hydroxy-4-(4-(methylsulfonyl) phenyl-5H-
35 furan-2-one and 1-bromo-2-methylpropane.



25 EXAMPLE 169
(SR)-3-(5-chloro-2-pyridyloxy)-5-ethyl-5-methyl-4-(4- met hyl sulfonayl)——

phenyl - 5H f ur an- 2- one To a solution of

2- (R) - hydroxy-2-net hyl -1-(4- 30 (nethyl sul fonyl)phenyl)-I-butanone (800
ng, 30 nmol %vo%gg?l e 117, Step 3, in 24 nL of acet gppichbdifespes added
chl oroaceti ¢ ac 383 nmg), CMC (1.7 g) and DVAP (20 ng). The m xture
was then stirred at r.t. for 4 hours. Then 5-chl oro-2-hydroxypyridi ne
(602 ng) and DBU (1.85 nl) wer e added and the m xture was stirred for
18 hours. Water was then WO 97/ 14691

PCT/ CA96/ 00682 -194- added

to the mxture which was extracted with €H2rr]C [err], then washed
with 1IN Hcl, brine, dried over MgSO err], filtered and the sol vent
evapor at ed under vacuum purification by flash chromatography on silica

e RO UUSGRE dp D

(A=8.00 (4H.m). - 7. 93 (3H, n)(] 8.03 (2H, d),

8.16 (1H d). EXAMPLE 170 10

3- (3, 4-di flugrophenoxy) - 5-net hyl - 5- trﬂwﬁl-&(&

met hyl sul f onyl ) phenyl - 5H-f ur an- 2- one

2-Trifluoronethyl-2-trinmethylsilyl oxypropionitrile 15 A m xture
of 1,1,1-triflucepBeémaphéno nis-cﬁnietnym 4-(meth Ikﬁlﬂaﬁy pheiyl)-5Ekani de
(13.3 m., 0.1 ?ﬁ gl nc )I%,O)dl de (5 _X ( y rrlgd fo)‘r 18 hours,

to afford the ti otrTes

2- Hydr oxy- | - (4- met hyl t hi ofpll@w;ngmetprppcdmg;dssmb@ﬁ)r Example 1, the title
propanone 10 compound was prepafedfioni bfiméphehoRiyaeRtiBlagRIi sol e (19 g, 94
mol) in THE  aMp. 150-152°C 1H NMR (CD3COCD3) & 1.77 (6H, s), 3.15 (3H, s),

7.07 (2H, d), 7.46 (2H, d), 7.92 (2H, d), 8.02 (2H, d).

EXAMPLE 53
15

3-(6-Amino-2-pyridyloxy)-5,5-dimethyl-4-(4-(methylsulfonyl) phenyl)-
SH-furan-2-one

Following the procedure described for Example 25, the title
compound was prepared from 2-hydroxy-6-aminopyridine.

20 _
M.P.: 165-166°C. 1H NMR (CD3COCD3) & 1.74 (6H, s), 3.14 (3H, s),

5.52 (2H, s, br), 6.17 (1H, d), 6.24 (1H, d), 7.41 (lH t), 7.90 (2H, d),
8.02 (2H, d).

25 EXAMPLE 31

3-(2-Quinolinoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-5SH-furan-
2-one

Following the procedure described for Example 25, the title
30 compound was prepared from 2-hydroxyquinoline. M.P.:141-142°C.

1H NMR (CD3COCD3) 8 1.83 (6H, s), 3.11 (3H, s), 7.26 (1H, m), 7.52
(1H, m), 7.70 (1H, m), 7.77 (1H, m), 7.93 - 8.02 (5H, m), 8.39 (1H, s).



(200 nL) at -78[err]C was added 1.33 Mn-Butyl lithium (71 nmL, 94 mmol).
The m xture was stirred—for—1 hr at -78[err]C then 10g (47 nmmol) of the
conmpound from Step 1 was added and the m xture was left to warmto r.t. 25
The reaction m xture was quenched with 25% NH err] OAc extracted with

Et OAc, washewam7tiesobri ne, dried over MgSO err], filtered REI/EAN08? vent

evaporated to afford 9.7 g of the title conpound. Step 3:

2- Hydr oxy-1 - (4-met hyl sul fonyl ) phenyl -2-trifl uoromethyl 30

pr opanone Fol |l owi ng the procedure described in Exanple
117, Step 3, and using the conpound fromthe previous step, the title
conpound was obt ai ned. WO 97/ 34491

PCT/ CA96/ 00682 -195- Step 4:
3-(3, 4-di fl uorophenoxy) -5-net hyl -5-tr Iéj@ gﬂg hg/d 4- (4-

met hyl sul f onyl ) phenyl - 5H f ur an- 2- one Fol | ow ng the
procedure described in Exanple 1, Step 4, and usi ng the conpound

obtained in the pf ﬂﬁ‘éi'lgr P.
154. 1[err] C FF?ZJCJHW@FIE iagCDFerr]) qerr]%ﬁ%ﬁfﬂﬁ,@ﬂﬂ? 1%11(3H
s), 6.98 (1H, s)®& - 2H,
dg .10 ( 5 ) Followmg the pmxedmnlziesmibed for Example 25, the titlt(e -

3-(3,4-Difl UOfOp%mwd %Fégaréd {16ing RERORS-S-hdboky pYisdine) - S-

propyl - 5H- f ur an-

2- Met hyl - 1- (4- rret h]r ﬂgﬁ ) - pent an- 1- one Fol | owi ng
t he procedure descri bed for Exarrpl el Step 1, the title conpound was
prepar ed from 2- nEggINVIR @erm@an s), 3. 1I{3HN)SPBS. (1K n), 78&P 2:
2-Hydroxy-2- rﬁi“yéu% i 7”65 ﬁtlﬂ %pé‘ft’ih)d)"%“ff‘&'ﬁ'mﬁ‘e
EXAMPLE 159

3-(6-benzothiazolyloxy)-5,5-dimethyl-4-(4-(methylsulfonyl) phenyl)-5SH-
15 furan-2-one

Following the procedure described for Example 25, the title
compound was prepared from 6-hydroxybenzothiazole M.P.: 212°C.

1H NMR (CD3COCD3) & 1.79 (6H, s), 3.10 (3H, 5), 7.34 (1H, 5), 7.86
20 (1H,d), 7.93 - 8.00 (5H, m), 9.15 (1H, s).

EXAMPLE 160

3-(6-Chloro-2-pyridiloxy)-5,5-dimethyl-4-(4-(methylsulfonyl) phenyl)-
25 - -2-

Following the procedure described fro Example 235, the title
compound was prepared from 6-chloro-2-hydroxypyridine M.P.: 119-
121°C.

30 1H NMR (CD3COCD3)d 1.78 (6H, 5), 3.15 (3H, 5), 7.10 (1H, d), 7.25
(1H, d), 7.89 - 8.06 (5H, m).



Fol |l owi ng the procedure described for Exanple 1, Step 2, the title

conpound was prepared fromthe product ohtained.in Step -l St-ep- 3:
(3, 4-Di fluorophenoxy)-acetic acid | -nethyl-1-(4- 25

met hyt hi obenzoyl butyl ) ester- A sol ution of

3,4-difl uozﬁﬁg gﬁgyacet ic acid (0.38 g), the pr odudcictid OdhdREDP 2
(0.24 9), ?’ g), and DVAP (100 ng) in 5 nL of CHerr]dJerr]
was stirred at r.t. for 15h. The reaction m xture was then treated

with saturated solution of NaHCO3 (20 nL) and extracted with 30 1:1
Et OAc/ hexane (100 nlL). The organic layer was dried over MyS( err ]
filtered and concentrated to give the crude product which was used for
next step w thout further purification. = 191- wo 97/ 14691

PCT/ CA96/ 00682 - 196 -

Step 4: (3, 4-D fl uorophenoxy) - acelBEXAMPUENIGIet hyl - 1- (4-

nmet hysul f onyl benzoyl butyl ester A sol ution of the crude
product from Step .3 in 50 of 2101 CH err] C r OH ) was
treated with MV%F(“(Q!IU“’Q?I.Y %'ﬁijsxm%hﬁbﬁ'@i(m@l’)’féhﬁr&nkbp ?‘iyls‘\f/{# 30 min.
and then dil ut efuraniZonat ur at ed NaHCO3 solution (50 m). The nixture
was extracteg with EtCAc vﬁink ' hed over
MmySd err], f?jl tered an clf)olrilg)en %tpfg?r?zedurehgﬁ:%r{g/egqﬁhéﬂ)i‘ zyézg;gl?e;ﬁ}g as a
white solid. 160MPOHpdasvas prepare m 4-hydroxyquinazoline. M.P.: 174 - .

3-(3,4-D fl uorophenoxy) - 5- et hy- 4- (4- (et hyl sul f onyl)

phenyl )-5-propyli @D 1.76 (6H, 5), 3.12 3%% 1168 eTHOD), ¥l Product
HEETRR v e b 8 e RN

r.t. treatetiQw gh ACOH (1 nL) and 15 concentrated. The residue was
di ssolved in 2:1 Et OAc/ hexane (20 nl) and filtered through a pad of

silica gel. The filtrate was concent r&z&ﬁgﬁ_}% the residue was stirred
at 5[err]C 5:1 hexane/ Et QAc (10 nl) f : ' title conpound was
I solated by filtration as a white solid (380 ng).
(5R)-3-(5-Fluoro-2-pyridyloxy)-5-ethyl-5-methyl-4-(4-methylsulfonyl)-
15 phenyl-SH- -2-one
Following the procedure described for Example 25, the title
compound was prepared from (2R)-2-chloroacetoxy-2-methyl-1-(4-
methylsulfonyl)phenylbutan-1-one (prepared similarly to the compound
of Example 5, Step 1 but using the 2-(R) compound of Example 117, Step
20 3) and 5-fluoro-2-hydroxy-pyridine. M.S.: (CI, CH4) m/z 392 (M+H)*

1H NMR (CD3COCD3) 3 0.95 (3H, 1), 1.76 (3H, s), 2.12 (2H, m), 3.15
(3H, 5), 7.18 (1H, m), 7.73 (1H, m), 7.91 (2H, d), 8.02 - 8.07 (3H, m).

25 EXAMPLE 163

(5R)-3-(4-Fluorophenoxy)-5-ethyl-5-methyl-4-(4-methylsulfonyl)
henyl-SH-furan-2-o
Following the procedure described in Example 1, Step 4, the
30 title compound was prepared using (2R)-2-hydroxy-2-methyl-1-(4-
methylsulfonyl)phenylbutan-1-one (Example 117, Step 3) and 4-
fluorophenoxy acetic acid. M.P.: 96.8 - 97.4 °C.




20 f[err]H NWR (acetone-d[err]) [err] .8.04 (2H, d), 7.93 (2H, d), 7.28 (1H,
m, 7.12 (1H, m, 6-92 (1H, m(, 3.15 (3H, s), 2.06 (2H, m, 1.79
(3H, s), 1.80 - 1.96 (2H, nm), 0.92 (3H, t).

EXAMPLE 174 25

3- Cycl obut y| wo784681 di net hyl - 4- (4- met hyl sul f onyl phenyl - 5HKTGA6/00682

one Fol | ow ng the procedure described for Exanple 14,
the title conpound was obtai ned using cycl obutyl oxyacetic acid. MP.
111 - 30 112[err]C M (O, CH4) mz 337 (MtH)+;, anal, calcd for
Cerr]J]Herr]Jerr]S: C 60.70; H, 5.99; S, 9.53; found: C, 60.39; H,
6.05; S, 9.60. WD 97/ 14691 -192 -

PCT/ CA96/ 00682 - 197 -

EXAMPLE 175

3- (1- I ndanyl oxy) -1 NMR(GBICOCP2) § 092 (3R s bAJIGHaeh2-11 @H: @k 3nld-

one 5 (3H,5¥7. oswnglltm-l,nm,cpgt(zﬂ d38:02 p2H, dpr Exanple 14, the
title conpound was obtai ned usi ng 1-indanyl oxyacetlc acid. Mp. 128 -
129C, Ms (A, CH4) mlz 398 (MtH) +; and _anal . calcd. for - C22H2205S: C,
66.31; H, 5. 56 S, 8.05; found: C, 66.BXAMPLE 164 5, 8.34. 10
EXAMPLE 176

3-(2-1 ndanyl -4-(4-oet hylsul f
T o GRy %kﬁ‘éﬁg-ﬁ‘w gVl eyl 4*%5&%5# Eé‘gk{}m}'éfiﬁ
title conpouyel.detnliuoresth ifurans2iomne
142-143C, VB (CI CH[ Fbﬂbv)mgg ﬁlé’pl%&tﬂﬁﬂb"&drseﬁbéd fcﬁ*@*amﬁl%@ﬂj thé tfle
C22H22055: € 66. (?’o%npound was prepared i’r%%pleRj:Z-c% betoky%-methyl-l (4-

10  methylsulfonyl)phenyl-4,4,4-trifluorobutan- 1-one (Example 130, Step 3)

and 5-fluoro-2-hydroxypyridine.

1H NMR (CD3COCD3) 8 1.94 (3H, s), 3.15 (3H, 5), 3.24 (2H, q), 7.20
(1H, m), 7.75 (1H, m), 7.98 - 8.07 (5H, m).

15
EXAMPLE 165
3-(1-Isoquinolinyloxy)-5,5-dimethyl-4-(methylsulfonyl)phenyl- SH-furan-
2-one
20 Following the procedure described for Example 23, the title

compound was prepared using 1-hydroxyisoquinoline.
M.P.: 193.5-194.5

1H NMR (CD3COCD3) § 1.75 (6H, 5), 3.12 (SH, s), 6.57 (1H, d), 7.27
25 (1H,d),7.50-7.76 (5H, m), 8.02 (2H, d), 8.24 (1H, d).

EXAMPLE 166

(5R)-3-(4-fluorophenoxy)-5-methyl-4-(4-methylsulfonyl)phenyl-5-(2,2,2-
30  wifluoroethyl)-5H-furan-2-one
Following the procedure described in Example 1, Step 4, the
title compound was prepared using 2-(R)-hydroxy-2-methyl-1-(4-
(methylsulfonyl)phenyl)-4,4,4-trifluoro-1-butanone (Example 130, Step
2) and 4-fluorophenoxyacetic acid. M.P.: 104.7 - 107.0°C




20 EXAMPLE 177

3- Cycl opent yl oxy-5, 5-di nethyl - 4- (4- pet hyl sulfoaylphenyl ) SH-t-efr—=—"

one ~ Fol [ owi ng t he procedure described for Exarrpl e 109 the
title 25 conpound was prepared fromcycl opentyl bromde. MP.: 121 - 122C.
[err]H NVR (Qld@rnidfOCD{ err]) [err] 1.55 - 1.85 (8H, n), 1rGBCABHN6SE), 3.15

(3H, s), 5.43 (1H, m, 7.98 - 8.07 (4H, m. 30

EXAMPLE 178

3- (3, 3-Di et hyl cycl opent yl oxy) - 5, 5-di net hyl - 4- (4- met hyl sul f onyl -

phenyl ) -5H fur an- 2- one WO 97/ 14691

PCT/ CA96/ 00682 | 193 -198- Step
1 3, 3-Di et hyl cycl-opent anol - B To a sol ution of

4, 4- Di met hyl - 2- cycl opent en- 1-one (1.65 g, 15 mmol ) in EtOAc (50 nl)
was added pal | adium on activated carbon (270 mg). The resulting

ﬁ us pensrl_ﬁn was ;/ i dBF NMR)(G):;(EO&IDWQ@%H 55), BylF (B s)aB AT m), ﬂdW 22
our:s e reacti u I
filtered on a padogrwgapgh{a? % washe % ébg({:m')]rq/z qﬂl s vvere

renmpved by distillation under at rmspherl c pressure usi ng a 15 cm
Vigreux columg The distillation resi d%%mg_@ ved in MeCOH (50
m.) cooled to O[err]C and sodi um borohydride (304 ng, 8 mvl) 10 was added
and te reaction mxture was stirred at r.t. for 24 h. The reaction

was diluted with JKAdAeowg2-pysidylexy)ahd-di mmbﬂrﬁhme@wwonyl) phenyiSH-
organi c | ayer vvasﬁgm{_r@g dried over MgSO4 and concentr at ed.

Purification by silica ge 0 | ded
1.14 g of the title conpouﬁ@hégj@é%@ﬁ%gé‘% i %SHT&RE&H{%W%R
(cOf er r] cocD ¥} r | gompeynd was prepared yping I uemr hydroxypyriding M.R.oH 56y |

1.55 - 1.63 (2H, 1§7°C..67 (1H, dd), 1.85 - 1.95 (1H m, 3.42 (1H d), 4.27

1H NMR (CD3COCD3) b 1.78 (6H, s), 3.14 (3H, 5), 7.23 (1H, m), 7.72
(1H, m), 7.91 (2H, d), 7.96 (1H, d}, 8.03 (2H, d).

15
EXAMPLE 168

(5R)-3-(3,4-difluorophenoxy)-5-methyl-4-(4-methylsulfonyl) phenyl-5-

20 Following the procedure described for Example 25, the title
compound was prepared from (2R)-2-chloroacetoxy-2-methyl-1-(4-
methylsulfonyl)phenyl-4,4,4-trifluorobutan-1-one (Example 130, Step 3)
and 3,4-difluorophenol.

25 EXAMPLE 169

(5R)-3-(5-chloro-2-pyridyloxy)-5-ethyl-5-methyl-4-(4-methylsulfonyl)
enyl-SH- -2-one
To a solution of 2-(R)-hydroxy-2-methyl-1-(4-

30 (methylsulfonyl)phenyl)-1-butanone (800 mg, 30 mmol), Example 117,
Step 3, in 24 mL of acetonitrile was added chloroacetic acid (383 mg),
CMC (1.7 g) and DMAP (20 mg). The mixture was then stirred at r.t. for
4 hours. Then 5-chloro-2-hydroxypyridine (602 mg) and DBU (1.85 mL)
were added and the mixture was stirred for 18 hours. Water was then




(1H, m. 20 Step 2: 3-1odo-I1.I-di nethyl cycl opent ane

To a O[err] C sol uti orr—ef—33- D net hyl cycl opentanol (Step 1) (1.14 g,
10 mol) and triethylamne (2.0 nL, 14.3 muol) in di chl or onmet hane was
added dropw se net hanesul fonyl chloride (1.0 ni, 12.9 mmol ). The

reacti on waswodmmesd to proceed for 30 min. at Oferr]C,  2BCT/CAWQ0682 was
diluted with water and extracted twce with CHerr]dJ[err]. The

conbi ned organic layers were dried over MgSO4 and concentrated in

vacuo. The resulting residue was dissolved in acetone (50 nmL), cooled to
O[err]Cand lithiumiodide (6.68, 50 mvbl) was added). The resulting
suspension was stirred at r.t. for 20 hour Most of the solvent was 30
renmoved i n vacuo, the residue was taken in EtOAc and washed tw ce

with water. The or ic,layer was,dried over S entrate

Thi's crude produdg R@ %F’F%‘B"B’P‘fh y@ﬁ"ﬁﬂ?ﬁ%ﬁ%gﬁ%ﬁ 40
= } err] Q pent ane with ngHcl ibmtel, dhedmangﬁOé,sﬁheredlamdlthesohaeht

97/ 14691

2ee B T g 5@?%29%3%%@ (31
s), 1.38- 1.46 (ﬁq le gpmppund. 2.06 -
2.16 (2H, M, 52. 29(1H , 438(1H qui nt et) 58tep3 -
Foll owi ng the prd t ound
was pr epgr ed fPom od7r iIESI 3!‘06{/’3( eﬁlggglo Ste2 ?ZH m), 3l(\llﬁnp

99- 100[err]C. Bk 18i( rr%} 'én),]%o% H]db (34 dks) 0. 99
(3H, s), 1.32 - 140(1H m, 1.48 - 1.62 (2H, m, 1.65 (6H s), 1.74
(1H, dd), 1.78 - 1.88 (1H, m), 1.93 Miﬁﬁém r’r), 3.17 (3H, s),

5.90 (IH m, 8 02 (4H dnm. EXAMPLE 179
15
3-(3,4-difluorophenoxy)-5-methyl-5-triflnoromethyl-4-(4-
If -SH- -2-0n
Step 1: -Tri -2-tri i i
15 A mixture of 1,1,1-trifluoroacetone (8.9 mL, 0.1 mmol),

trimethylsilylcyanide (13.3 mL, 0.1 mmol) and zinc iodide (5 mg) was
stirred for 18 hours, to afford the title compound.

Step 2: 2-Hydroxy- 1-(4-methylthio)phenyl-2-trifluromethyl}

20 propanone

To a solution of 4-bromothioanisole (19 g, 94 mmol) in THF

(200 mL) at -78°C was added 1.33 M n-Butyl lithium (71 mL, 94 mmol).
The mixture was stirred for 1 hr at -78°C then 10g (47 mmol) of the
compound from Step 1 was added and the mixture was left to warm to r.t.

25 The reaction mixture was quenched with 25% NH4OAc extracted with
EtOAc, washed with brine, dried over MgSO4, filtered and the solvent
evaporated to afford 9.7 g of the title compound.

Step 3: 2-Hydroxy-1-(4-methylsulfonyl)phenyl-2-trifluoromethyl

30 propanone

Following the procedure described in Example 117, Step 3,

and using the compound from the previous step, the title compound was
obtained.




3- 1 sopropoxy- 5-net hyl - 4- (4- nmet hyl sul f onyl phenyl ) - 5- propyl - 5H f ur an-

2-one ~Follow ng the praocedure _descri bed—er—bxarpte—171,
“The title conpound was prepared from i sopropoxyphenyl acetic acid.

MP.: 95 - 20 96C. “ [err]HNWR (CDOerr]COCD{err]) [err] 0.88 (3H,

t), 1.12 -woeddscoH m, 1.28 (6H, 2d), 1.67 (3H mMT/CAAHOGSE2H, ),

3.17 (3H, s), 5.22 (1H, heptet), 8.04 (4H, s). 25

EXAMPLE 180

3- (2- Met hoxy- 5- pyri dyl oxy) - 5, 5-di met hyl - 4- (4- et hyl sul f onyl ) phenyl -

5H-furan-2-one 30 Step 1: 5- Hydr oxy- 2- met hoxypyri di ne

To 6M aqueous HO (20nL) at 00C was added ?Sam' no- 2-

met hoxypyri di ne(3. 1g, 25mmol), stirred Tg) I0m n and a solution of 4M
aqueous NaNJ err](7m., 28nmmol) was added dropwi se over a period of

WO 97/ 14691  Step 4: 3-(3.4- ﬂuorophenoxy)-S-methyl-S-tnﬂuorometh&ifﬁtéAg6/ 00682
- 200 - 10m n. Af t@ethvik SH-hftan306he, 60%IPF6(2nl) was

added and Hzoﬁgsn;"a;é Sl el ABEE SekeritlE i EREHOR 1 9ep L BRES 1 |
H20(3x) and dr usingiheésomposndrebtaingdin thnermw%stppnmertglwmpmwas sal t

as brown pogdeiphtfinddl, MP¥154.1°C The above diazoniumsalt in
acetic anhydri de(25m_) vvas heat ed at 100 11GCC for Ih. Solvent was

evaporated in \iacuo resgdue was diluted with H20 and extracted

with Et20 Sol | ﬂMéRoﬁ@3COClRa}s 206 GH.cs)add 5 (L ed6OB IR, 8)ef (HHs

separ at ed, washgyl ‘26 (1142ddY, FIEO2E, d)28.02NPHLE@,. bri ne, dried(anhydrous
MySO™4) and conceﬁtrat gld 4 (row)(ajle the 5-acet oxy- 2- met hoxypyri di ne as

a brown oil (600
1000 EXAMPLE 171

3-(3,4-Difluorophenoxy)-5-methyl-4-(4-(methylsulfonyl)phenyl)-5-
ropyl-SH-furan-2-on

15 Stepl: -Methyl-1-(4- i - n-1-one
Following the procedure described for Example 1, Step 1,
the title compound was prepared from 2-methyvaleryl chloride and

thioanisole.

20 Step2: - ~2- -1-(4-me iophenvl)-peptan-1-on
Following the procedure described for Example 1, Step 2,
the title compound was prepared from the product obtained in Step 1.

Step 3: (3.4-Difluorophenoxy)-acetic acid lémethyl— 1-(4-
25 i zoylbutyle .
A solution of 3,4-difluorophenoxyacetic acid (0.38 g), the
product from Step 2 (0.24 g), CMC (1.0 g), and DMAP (100 mg) in 5 mL
of CH2Cl2 was stirred at r.t. for 15h. The reaction mixture was then
treated with saturated solution of NaHCO3 (20 mL) and extracted with
30 1:1 EtOAc/hexane (100 mL). The organic layer was dried over MgSO4
filtered and concentrated to give the crude product which was used for
next step without further purification.




1H NVMR(CD[err]COCD{ err]) [err] 2.26(3H, s), 3.85(3H, s), 6.78(1H, d),

7.48(1H, dd), 7.92(1H, d). 15 To a solution of the
5- acet oxy- 2- net hoxypyri di ne( 600nyg, 3.59mMmmol ) in MeOH(I OnL) was added
1M agq. NaOH(IOni, |Omol). After stirring at r.t. for 30mn, volatile
sol vent was M™MQBUHEY n vacuo, acidified with HOAC anBCECAMO6R Wit h
CHO 3(3x). The conbined 20 CHC1l3 extracts were washed wth H20,

dri ed(anhydrous MgS™4) and evaporated to give the title conmpoud as a
brown oil (240nmg, solidified on st andi ng) . [err]H
NVR(CD[err]COCD[err]) [err] 3.78(3H, s), 6.60(1H, d), 7.20(IH dd), 25
7.70(1H, d), 8.20(1H, br s). Step 29 6-

3- (2- Met hoxy- 5- pyri dyl exy) - 5, 5- di net hyl - 4- (4-

met hyl sul f onyl ) phgn I-5H-f on ng the
procedure descri WOP“%“%Y)T"&%‘% aﬁ%gfﬁﬁytvg\ghpr epar ed from
5- hydr oxy- 2- net hoxypyr| d| nnets .

1. 75(6HS). 3.16(3H ). A &i6Abh of the Efgbkuct from S&€371n45ﬂl;dﬂs ofi£0:1
Z’C'?'/O (Cig é / 823682 QSéHECIQ)Meél-PfUIgWaQ }reated with Mﬁlﬁ;( % %fmxture was
EXAMPLE 181 5  stirred at r.t. for 30 min. and then diluted with saturated NaHCO3

3- (5-Met hyl - 2- Py $oliti6n (50 M. CTRS ixturé wad eXBrabiedSiith TIDACFO ML) akd

Lglr ?ngngnte he pr 0@3&??&5&8&%% ‘éﬁ% %‘? W&-ﬁ%‘?‘ga‘@ concentrqtﬁcg 19 de
conpound was pr epgivedhe tighmcompriund & pivbiteisoid. 10 [err]H

NVR(CD[err]COCD[err]) [err] 2.05(3H, s), 6.36(1H, d), 7.24(1H, d), 7.35(1H,
10  Steps: 3-(3,4-Difluorophenoxy)-5-methy-4-(4-(methylsulfonyl)
-5- -SH- -2-one
A solution of the product from Step 4, CF3CQ2iPr (0.5 mL)

and DBU (0.2 mL) in CH3CN (30 mL) was heated to reflux for 30 min.

The mixture was then cooled to r.t. treated with ACOH (1 mL) and
15 concentrated. The residue was dissolved in 2:1 EtOAc/hexane (20 mL)

and filtered through a pad of silica gel. The filtrate was concentrated and

the residue was stirred at 5°C 5:1 hexane/EtOAc (10 mL) for 15 h. The

title compound was isolated by filtration as a white solid (380 mg).

20 1H NMR (acetone-de) 3 8.04 (2H, d), 7.93 (2H, d), 7.28 (1H, m), 7.12
(1H, m), 6.92 (1H, m)(, 3.15 (3H, s), 2.06 (2H, m), 1.79 (3H, s), 1.80 -
1.96 (2H, m), 0.92 (3H, t).

EXAMPLE 174
25 '
3-Cyclobutyloxy-5,5-dimethyl-4-(4-methylsulfonylphenyl-SH-furan-2-
one

~ Following the procedure described for Example 14, the title
compound was obtained using cyclobutyloxyacetic acid. M.P. 111 -
30 112°C; Ms (Cl, CH4) m/z 337 (M+H); anal, calcd for C17H2005S: C,
60.70; H, 5.99; S, 9.53; found: C, 60.39; H, 6.05; S, 9.60.



dd). Step 2: 3- (5- Met hyl - 2- pyri dyl oxy) - 5, 5- di met hyl - 4- (4-
F

nmet hyl sul f onyl ) phenyl -S5H.furan-2-one 15 :

procedure described for Exanple 25, the title conpound was prepared

from 2- hydr oxy- 5- net hyl pyri di ne. [err]H NVMR(CD[err] COCD[ err]) [err]

1. 75(6H, s) woe7a%sm 3. 16(3H, s), 6.98(1H, d), 7. 68( 1HpcTHGA96/086800( 2H,

d, 7.96(1H, d), 8.04(2H, d). 20 EXAMPLE

184

(5RS) - 3-(3, 4-Di fl uor ophenoxy) - 5- net hyl - 4- (4- net hyl sul f onyl ) phenyl - 5-

(2.2.2-trifluoroethyl)-5H furan-2-one 25 Step 1: 2(RS) - 2- Met hyl -1
- (4- (et hyl t hi o) phenyl)-4,4,4-trifluoro 1- but anone

Fol | owi ng the procedure described for exaﬂﬁ7 step 1, the title

conpound was prepared from 2(RS)-2-nethyl-4,4, 4 trifluoro-butryl 30

chl ori de(GB 2238790-A) and t hi oani sol r]H NVR(CD3COCD3) [err]

1.22(3H, d), 2.30(1H, m, 2.52(3H, s), 2.82(1H, m, 3.88(1H m,

Z,C%‘_’gges / 8)0’68; -Elz-ll_'ndé.jr?yloxy)-S 5-divn\%tg}zf—&-ﬁ?&nethylsulfonyl)phgn)gb—;H_—furan-Z- St ep

2: .  2-(RS)-2- ] ]

trifluoro-1-RButanone edescnbed for Example 14, the title
2- (RS) - 2- hydr oxy- 2 met ﬂ%t h; ] EPCX’ 1
4,4, 4-trifiuoro-9OPRA IB“ ¥ ?tFﬁ/?c‘Sthﬁhl 12§('I 6m.) 5
in DVF(250nL) at 29f€<:M§s( ) m/z:398 M+ F andiamatocglcd BuCH and
air was bubbl ed CRY9055heC, 6681 H, 556; Shsasftfeﬁnaumwmn 5474610 2.5M
aq. HOAc(20nL), mxture was diluted wth F20, extracted wt
Et[err] QO Thl% et al extract was washed with H20(2x),

PLE 1

3-(2-Indanyloxy)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl)-5H-furan-2-
one '

15 Following the procedure described for Example 14, the title
compound was obtained using 2-indanyloxyacetic acid. M.p. 142-143°C;
Ms (Cl, CH4) m/z 3.99 (M+H)*; anal. calcd. for C229H2205S: C, 66.31;
H, 5.56; found: C, 66.50; H, 5.64.

20 EXAMPLE 177

3-Cyclopentyloxy-5,5-dimethyl-4-(4-methylsulfonylphenyl)SH-furan-2-
onc '

Following the procedure described for Example 109 the title
25 compound was prepared from cyclopentyl bromide. M.P.: 121 - 122°C.

1H NMR (CD3COCD3) & 1.55 - 1.85 (8H, m), 1.65 (6H, s), 3.15 (3H, 5),
5.43 (1H, m), 7.98 - 8.07 (4H, m).

30 . EXAMPLE 178

3-(3,3-Dimethylcyclopentyloxy)-5,5-dimethyl-4-(4-methylsulfonyl-
enyD)-5H- -2-




0.5M aq. NaCOH, dried(anhydrous MgSd err]) and concentrated. 10
Chr omat ogr aphy over sttica gel and elution with hexanes: Et OAc(4: 1)

gave the title conpound as a yellow oil (6.0g, -90% pure). [err]H
NVR( CD[ err] errl]) [err] 1 62(3H, s), 2.54(3H, s), 2.70-3.20(2H _m,
7.32(2H, d),™® ‘3‘(‘2 Step 3: PCTICA96/00682

2- (RS) - 2- Hydroxy rret hyI -I (4- (met hyl sul fonyl ) phenyl) -
4.4.4-trifluoro-1-butanone To a solution of

2- (RS) - 2- hydr oxy- 2- net hyl - 1- (4-

(et hyl t hi o) phenyl )-4,4,4-trifluoro-1-butanone(6.0g, 21.6mmol) in 20

CH err]d (200n.) was added nCPBA(12g, Al dcijo®-27,303-1, 57-86% at
Oferr]C. The mixture was slowy warnmed to r.t. over a period of |h, washed
with 1M aq. NaCH Lbringa @& S err]) and

concentrated. Ch ograp OVE ' el ution wth -
hexanes: Et OAC(2: 1) provi dé8 &3p b4 oG 322 -oy¥clopenten-1rone (1. 65gﬁerr] H-
NMVR( COJ er r] COCD{ elril]n)ndl@! in EtQAGqSOHnL} Mas&dﬂed palladiih omacti®ated cathon

5.35(1H,
??SRS) 3( (3, 45?:) fI 296 eno fgﬁ&{g%;ffﬁ 2.Va%, vigofdiflly'stirred under an
met hyl sul fonyl5) P 98331 atmasphere hgﬂhpxswmygs diluted with

one CH2Clx (1 SQ)ml.n)gmdﬁltmdmm ad dﬁsﬁm_algzhwashecbmmﬂ&)Ap. step
4, the tit "ﬁx{@@%}# Teltloved bytibaItifioh didbr AmBEMREIR Prakanet | C
acid and 2-

PCT/ CA96/ 00682 usingal igreux column. The distillation residue,was dissolved in

(RS) - 2- hydr oxy- 2 NhOHKS(lnﬁé}c(dtﬁedl;d ewmnwmmmtohy&ﬁcztaommg WBrmdh

but anone. ind gﬁg; 4%3 j?f 1}@8'1'}13 °
3-(3-Cnl orol\@ nwrzllg wi ﬂ'ﬁi‘ 5?5, 25‘9Ew extrac%/w)nh EtOAc.

Thc organic layer was separated, dried over MgSO4 and concentrated.

Purification by silica gel chromatography (50% Et20/pentane) provided
1.14 g of the title compound as a colorless liquid.

15 _
1H NMR (CD3COCD3) 8 0.94 (3H, 5)1.07 (3H, s). 1.25 - 1.4 (2H, m),
1.55 - 1.63 (2H, m), 1.67 (1H, dd), 1.85 - 1.95 (1H, m), 3.42 (1H, d), 4.27
(1H, m).

20 Step2: 3-lodo-1.1-dimethylcyclopentane
To a 0°C solution of 3,3-Dimethylcyclopentanol (Step 1)
(1.14 g, 10 mmol) and triethylamine (2.0 mL, 14.3 mmol) in
dichloromethane was added dropwise methanesulfonyl chloride (1.0 mL,
12.9 mmol). The reaction was allowed to proceed for 30 min. at 0°C,

25 then it was diluted with water and extracted twice with CH2Cl2. The
combined organic layers were dried over MgSO4 and concentrated in
vacuo. The resulting residue was dissolved in acetone (50 mL), cooled to
0°C and lithium iodide (6.68, 50 mmol) was added). The resulting
suspension was stirred at r.t. for 20 hours. Most of the solvent was

30 removed in vacuo, the residue was taken in EtOAc and washed twice
with water. The organic layer was dried over MgSO4 and concentrated.
This crude product was purified by flash chromatography eluted with 40
Et20/pentane to give the title compound as a colorless oil.



phenyl - 5H-f ur an- 2- one Step 1: 3- Chl or o- 4- net hoxyphenoxyaceti c acid
10 To a mixture of hydroquinone(24g, 0.22ml) and ethyl

bronvacet ate(24nl, 0.22nol) in DVF(300nL) was added | OM ag. NaOH( 22,
0.22nol). The m xture was stirred at OC for |h, diluted wi th H20,
acidified \%‘%97 20. HA and extracted with Et OAc. The pericabbédsez extract
was dried(an yérous MgSO err]) and concentrated in vacuo. 15 The residue
was swi shed with Et20 to give ethyl 4-hydroxyphenoxy- acet ate(5.8g) as
a white powder. Et hyl 4-hydr oxyphenoxyacet ate(1. 5g,
7.6mmol ) was reacted with SO[err]C[err](1.5m) to give ethyl

3-chl or o- 4- hydr oxyphenoxyacet at e (700ny, [err]80% pure) as a white
powder. To a solution of ethyl 3-chloro-¥¥®-4-hydroxyphenoxyacet at e( 700ny,
3.0mmol ) and Mel (0. 280nL, 4.5mmol ) in DVMF(5nL) at 0C was added 10M

aq. NaOH( 0. 320nL1g NMR 3CBYCOCD3)§0.98XBH, 8),"E$4 $3H! §£d.38 - 1.46 (1HD'm},2h,

e o1 o4 ok b LA m, 1K GHE B B0 v 1845HT D, 23PN S o

et hyl 3-chl or o- 438« kG qumitetjoxyacet at e (700ngy) was hydrolysed with 1M
ag, NaOH in THF-MeOH (30 ni, 2:1) to provide the title conpound as a
whi t e powder _[err]H NVR(CD3COCD3) 8 3.84(3H, s), 4.70(2H, s),
6.85-7. 10(3H il Step 2:

3- ( 3- Chl or o- 4- met hoxy pherRollowinigthel praxeidyre degotibed for Example 109, the title

met hyl sul f onyl) . =T PR o -d; Yind® .
procedure descr@%ﬁ?@gﬂ# P e tﬁg?gplo ,0-% ’hledlmethy lcly Fﬁﬂgﬂcorrpg)%ﬂr%g 2\R/as
prepared from 3 b A%al oxyphenoxyaceti c WO 97/ 14691

PCT/ CA96/ 00682 - 204 - acid

and 2- hydr ory- 21FENVR (EDHCORTY) S0/95BH, /099 (3H A2+ 1.40 (M, m),
onelexamle L 148" 12 (H, m), 1.65 (6H,s), 1.74 (1H, dd), 178 - 1.8 (1H, m), 1.93
-2.02 (1H, m), 3.17 (3H, s), 5.90 (1H, m), 8.02 (4H, dm).

EXAMPLE 179
15
3-Isopropoxy-S-methyl-4-(4-methylsulfonylphenyl)-5-propyl-5H-furan-
2-ope

Following the procedure described for Example 171, the title
compound was prepared from isopropoxyphenyl acetic acid. M.P.: 95 -
20 96°C.

1H NMR (CD3COCD3) 5 0.88 (3H, 1), 1.12 - 1.32 (2H, m), 1.28 (6H,
2d), 1.67 (3H, s), 2.00 (2H, m), 3.17 (3H, s), 5.22 (1H, heptet), 8.04 (4H,
s). :

25 EXAMPLE 180

3-(2-Methoxy-5-pyridyloxy)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl-

- N=2-

30 Stepl: 3-Hydroxy-2-methoxvpyridine

To 6M aqueous HCI(20mL) at 00C was added 5-amino-2-
methoxypyridine(3.1g, 25mmol), stirred for 10min and a solution of 4M
aqueous NaNO2(7mL, 28mmol) was added dropwise over a period of



e

[err]H NNR(CD[err]COCD[err])'“f?err] 1.75(6H, s), %-14(3H s), 3.84(3H s),
6.95- 5 7.20(3H, n), 7.86(2H d), 8 00(2H d).

EXAMPLE 186 (5R) - 3- ( 3- Chl or o- 4- net hoxyphenoxy) - 5- et hyI 5- et hyl - 4- (4-
10 net hyl sul f onyl ) phenyl - 5H f ur an- 2- one Fol | ow n% t he
procedure de¥@PTHEY for Exanple 1, step 4, the titl ePEHEANMEFEnas
prepared from 3-chl oro- 4- net hoxyphenoxyaceti c . acid and

(2R) - 2- hydr oxy- 2- et hyl - 1- (4- net hyl sul f onyl ) phenyl - but an- 1- one
(Exampl e 117, Step 3). 15 1H NVR(CD3COCD3) "8 0.94(3H, t), 1.76(3H,
s), 2.10(2H, q), 3.15(3H, s), 3.85(3H, s),-6.95-7.20(3H, nm), 7.90(2H,
d), 8.00(2H, d). : EXAMPLE 188 20

- 200 -
(5R) - 3- (4- Chl orophenoxy)-5-(2, 2, 2- trlfluoroethyl) 5- mathyl 4- (4-

met hyl sul f onyl )pi@@/ % %IZ %gg 0 60% N ovm n
procedure descri Ifo g“‘gﬁ * «58’2 min, ﬂﬂfﬁ{? 9
prepared from 4- precipitate Eormed ¥d Thegmigure was St!ﬂ'ﬁ@i@b]( -
iéxgﬂ Ihgl 150(48{7320(5&#113)@&%&&“ mg fr\da'd%ﬂected wastiéd With | - gn(eBH
s), gp 15 (3H, s)ﬁa??@ ) Lﬁ?"llgac &‘g%%%gﬁ%'l‘i“}g%%%" H02 (4H,

n). 30 Analys¥s &lt@mbmvaupowde 6:5g} %r)r]ClF[err]qerr]s C, 52 13: H,

3@587/ 14691 The above diazonium ibeibenk e(%CB;T/ 96/ 00682
205 - heated at 100-1100C for 1h. Solyent\yas-evaporated in vacuo.

(5R) - 3- ( 4- Br onopresidne was dilatedowith H20tand extracted with E20h Solid (esldue
met hyl sul f onyl') phag filtezéd hivd B éthefal layer was separated, washed with saturated
10 aq. NaHCO?3 brine, dried(anhydrous MgS0O4) and concentrated to
provide the 5-acetoxy—2-meﬂ10xypyridine as a brown oil(600mg).

1H NMR(CDBCOCD3) 8 2.26(3H, s), 3. 85(3H s), 6.78(1H, @), 7.48(1H,
dd), 7.92(1H, d).
15 .

To a solution of the 5-acetoxy-2-methoxypyridine(600mg,
3.59mmol) in MeOH(10mL) was added 1M aq. NaOH(10mL, 10mmol).
After stirring at r.t. for 30min, volatile solvent was removed in vacuo,
acidified with HOAc and extracted with CHCI3(3x). The combined

20 CHCI3 extracts were washed with H20, dried(anhydrous MgSO4) and
evaporated to give the title compoud as a brown 011(240mg, solidified on
standing).

1H NMR(CD3COCD?3) & 3.78(3H, s), 6.60(1H, d), 7.20(1H, dd),
25 7.70(1H, d), 8.20(1H, brs).

Step 2: 3-(2-Methoxy-5-pyridyloxy)-5,5-dimethyl-4-(4-
Following the procedure described for Example 25, the title
30 compound was prepared from S-hydroxy-2-methoxypyridine.

TH NMR(CD3COCD3) 8 1.75(6H, s), 3.16(3H, 5), 3.85(3H, s), 6.66(1H,
d), 7.47(1H, dd), 7.90(2H, d), 7.95(1H, d), 8.04(2H, d).



5 Fol l owi ng the procedure described for Exanple 1, Step 4,
the title conpound wa xyacet |_c;—ae+-d—a-nd—-—

(2R) - 2- hydroxy -2-nethyl - |-(4- rrethylsulfonyl)phenyl 4,4, 4-trifluoro-
butan-1-one (Exanple 130, Step 2). 10 [err]H NVMR(CD[err]COCD[err]) [err]
1.94 (3H, S)woowkém(3H, s), 3. 25 (2H, m, 7.07 (2H, erricAoéudes22H, d)
8.02 (4H, m. EXAMPLE 195 15

5- Cycl opropyl met hyl - 3- (3, 4-di f | uor ophenoxy) - 5- net hyl - - (4-

met hyl sul f onyl ) phenyl - 5H-f ur an- 2- one Step 1:

2- Cycl opr opyl net hyl - 2- et hyl - 1- (4-t hi onet hyl ) phenyl -

propan-1-one 20 To a cold (- 58 [err]C) solution of

1- (4-thi onet hyl ) phenyl - pr opan- | - one 20300 rrg 5 mol) in dry THF (15
m.) was added a solution of KHVDS (5.5 11 nmL). The m xture was
warmed to r.t. for 5 mn andtheMEJ&IO[err]C.

Br ononet hyl cycl opropane (810 ng, 6 nmol ) was added. The m xture was

naded. The' m xt ort>-Mehbt b aiadonrs Samalie e arinthatesns sl

crude extract ! ) 2 ; ted
with 20% Et O&c/ hexane) to g| ve 435 (37% of the title conpound.

30 Step 2: 5 %cl opr | get hyl - 2- h lal - (4-net hyl sul fonyl )phenyl
propan- 1-one o f the product of step 1 (435
mg, 1.87 nmmol) in aFoilammgtlm‘pmMm]stﬂibed f(}t(Exz(mplen‘tS stepil,

nmet hanol (10 rrL) ﬁﬂm@’“ dwasW gg%gajﬂlmlﬁcdlih@ portions . The

mxture was stirred at r
PCT/ CA96/ 00682
H20 was addel@ arkH NMR(CRBCOCR3) & 21053He8), 6. 36( 1H, d)c7 24(1191‘1 d),7 35(11“1

dd).
Step 2: 3-(5-Methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
ulf enyl-SH- -2-
15 Following the procedure described for Example 25, the utle

compound was prepared from 2-hydroxy-S-methylpyridine.

IH NMR(CD3COCD3) § 1.75(6H, s), 2.28, 3.16(3H, s)‘, 6.98(1H, d),
7.68(1H, dd), 7.90(2H, d), 7.96(1H, d), 8.04(2H, d).
20 . '
EXAMPLE 184
(3RS)-3-(3,4-Difluorophenoxy)-5-methyl-4-(4-methylsulfonyl)phenyl-5-

25
Step 1: 2(RS)-2-Methyl-1-(4-(methylthio)phenyl)-4,4,4-trifluoro-1-
butanope
Following the procedure described for example 1, step 1, the
title compound was prepared from 2(RS)-2-methyl-4,4,4-trifluoro-butryl
30 chloride(GB 2238790-A) and thioanisole.

1H NMR(CD3COCD3) 6 1.22(3H, d), 2.30(1H, m), 2.52(3H, s),
2.82(1H, m), 3.88(1H, m), 7.35(2H, d), 7.92(2H, d).



extracts were washed with Herr]O and brine, dried and concentrated to an
oil. The crude oil was purified by chromatography on silica get—(el uted
wi th 30% Et OAc/ hexane) to give 363 ng (83% of the title conpound. 5
Step 3: - Cycl opr opyl net hyl - 2- hydr oxy- 2- net hyl - 1- ( 4-

met hyl sul f onWo)Sp#48Y/| - pr opan- 1- one To a MCHGAE00682 t he
product of step 2 (310 ng, 1.16 mmol), Cll[err] (268 ng, 1.74 mol),
Aliquat 336[err] (75 ng, 0.185 mml) and 10 toluene (293 ng, 3.19 mmol)
was added powered NaOH (102 ng, 2055 mol ) in portions. Agqueous

NH err] Cl solution was added. The m xture was neutralized with 1N HC
and extracted with Et OAc and the concentr; qazj crude extract was
purified by chrorratography on silica gel (e uted with 30%

5 Oyol opt opyl et SR (3, 2RIV e Huimcapehy L fRietyiiorpheny)-£ 44 *
(4- met hyl sul f onyl ) pheny! - 3Hfluore-i-Butanene Fol |l owi ng_the

procedure described for Exﬁf@lékgl)lfh %‘; ﬂﬂld}@ﬁ Rpar ed

1-1- (450N )
f h d |
T 5 s L ) o i et
0.51 (1D nMdZS(OhIi) ap-, IOICBQas( aldeds;M &Bﬁ@K(ﬂ&nIdmmmomn(tiH .
d;j) 3.15 ( BdOH JandGiPwas blibblEd: M%&é'ﬂu@%& 38, Afesr Guenchifle (4H.
. p WE
(55075 (2.1 vor o204 6. BOASCOmEM ot s ok ] vl iotheny

Exanpl e 25, the C I rophenol and
(2R) - 2 chl or O'SMth NaOH &i@d’ﬁ?ﬁﬂy&ﬁﬁlsﬂﬂ LS ?gﬂflfcﬁﬁhé’n&dté@

- but an- | - one?aceg%‘ﬁ t%garappyoversn Wﬂ%th%&%@%%%l)

PCT/ CA96/ 00682  gave the title compound as a yellow 0il(6.0g, ~90% pwreR07 -

1H NMR(CD3COCD3) 8 1.62(3H, s), 2.54(3H, s), 2.70-3.20(2H, m),
7.32(2H, d), 8.15(2H, d).
15
Step 3: 2-(RS)-2-Hydroxy-2-methyl-1-(4-(methylsulfonyl)phenyl)-
4,4.4-trj - e
To a solution of 2-(RS)-2-hydroxy-2-methyl-1-(4-
(methylthio)phenyl)-4,4,4-trifluoro-1-butanone(6.0g, 21.6mmol) in
20 CH3Cl(200mL) was added mCPBA(12g, Aldrich 27,303-1, 57-86%) at
0°C. The mixture was slowly warmed to r.t. over a period of 1h, washed
with 1M aq. NaOH(2x), brine, dried(anhydrous MgSO4) and
concentrated. Chromatography over silica gel and elution with
hexanes:EtOAc(2:1) provided the title compound(4.0g, 60%).
25
1H NMR(CD3COCD3) § 1.66(3H, s), 2.70-3.20(2H, m), 3.13(3H,
$),5.35(1H, s), 8.04(2H, d), 8.30(2H, d).

Step 4: (5RS)-3-(3,4-Difluorophenoxy)-5-methyl-4-(4-
30 methylsulfonyl)phenyl-5-(2,2,2-trifluoroethyl)-SH-furan-2-
one
Following the procedure described for example 1, step 4, the
title compound was prepared from 3,4-difluorophenoxyacetic acid and 2-




1H NVR(CD3COCD3) 8 0.93 (3H, t); 1.79 (3H, s), 2.13 (2H, q), 3.15 (3H,
s), 6.89 (3H m, 7.46 (IH q). 7 93 (2H_dy 8 05-(2H dj-

LE 197 5 .
(5R) - 3- (4- Chl or 0--3-f | uor ophenoxy) - 5- et hyl - 5- et hyl - 4- (4-
met hyl sul f onwodaRegy! - S5H-f ur an- 2- one Fol | peT/Q496/00682
procedure described for Exanple 25, the title conpound was prepared
from 4-chl oro- 3-fl uorophenoxyacetic acid and 10 (2R)-2-chl oroacetoxy
- 2-net hyl - 1- (4- et hyl sul f onyl ) phenyl - but an- 1- one. [err]H

NVR(CD[err] COCD[err]) [err] 0.94 (3H, t), 180(3H s), 2.13 (2H, q), 3.15
(3H, s), 6.95 (1H, m, 7.20 (1H, m, 7.48 égﬁ 7.94 (2H, d), 8.04 (2H,
15 d). WPLE 198

(5R) - 3- ( 3- Phenoxy) - 5- et hyl - 5- n'eth I-4 (4 net hyl sul f onyl ) phenyl - 5H 20
f uran- 2- one )-2-hydroxy-2 {w&'@ou K % driforesdanpl e
25, the title butﬁiﬁﬂ%O‘NMthﬁEﬁﬂél’cﬁﬂl G‘wﬂiﬁ‘ﬁmélﬂﬁlfixample 168.

(2R)- 2- chl or oacet oxy - 2- met hyl - 1- (4- et hyl sul f onyl ) phenyl but an- | - one,

prepared as in Exarrple 162. 25 [err]'H NMR(CD[err] COCD[ err]) [err]
0.94 (3H, t), 1.78 (3H, s), 2.15 (2H, me (3H, s), 7.09 (3H m,
7.33 (2H, rr)q57 93 (2H, d), 8.01 (2H, d). Anal ysi s cal cul ated for
%5;&] H[Qer g]?) gir r’:L(Sj-Q;g & :‘_’nQeth x@ggﬁxﬁ%gg-dlmethyl-4-(4-methylsulfonyl)-

PCT/ CA96/ 00682  phenyl-SH-furan-2-one -_208 -

10 To a mixture of hydroquinone(24g, 0.22mol) and ethyl
bromoacetate(24mL, 0.22mol) in DMF(300mL) was added 10M aq.
NaOH(22mL, 0.22mol). The mixture was stirred at 0°C for 1h, diluted
with H20, acidified with 6M ag. HCl and extracted with EtOAc. The
'EtOAc extract was dried(anhydrous MgSO4) and concentrated in vacuo.

15 The residue was swished with Et20 to give ethyl 4-hydroxyphenoxy-
acetate(5.8g) as a white powder.

Ethyl 4-hydroxyphenoxyacetate(1.5g, 7.6mmol) was reacted
with SO2CI2(1.5mL) to give ethyl 3-chloro-4-hydroxyphenoxyacetate
(700mg, ~80% pure) as a white powder. To a solution of ethyl 3-chloro-

20 4-hydroxyphenoxyacetate(700mg, 3.0mmol) and Mel(0.280mL,
4.5mmol) in DMF(5mL} at 0°C was added 10M aq.NaOH(0.320mL,
3.2mmol). The mixture was stirred at r.t, for 12h, then diluted with H2O
and extracted with EtOAc to give ethyl 3-chloro-4-methoxyphenoxy-
acetate (700mg).

25 The above ethyl 3-chloro-4-methoxyphenoxyacetate
(700mg) was hydrolysed with 1M aq. NaOH in THF-MeOH (30 mL, 2:1)
to provide the title compound as a white powder.

1H NMR(CD3COCD3) § 3.84(3H, s), 4.70(2H, s), 6.85-7.10(3H, m).
30
Step 2: 3-(3-Chloro-4-methoxyphenoxy)-5,5-dimethyl-4-(4-
Following the procedure described for example 1, step 4, the
title compound was prepared from 3-chloro-4-methoxyphenoxyacetic




EXAMPLE | 99 (5R) - 3- (4- Chl or o- 3- net hyl phenoxy) - 5- et hyl - 5- net hyl - 4- (4-
nmet hyl sul f onyl ) phepy~5H-f4ur an- 2-one 5 Fol | ow ng the
procedure described for Exanple 25, the title conpound was prepared
from 4-chl oro- 3- met hyl phenol and (2R)- 2- chl or oacet oxy

- 2- et hyl - Iwo47m#s9hy| sul f onyl ) phenyl - but an- 1- one, PRTCAR6M882s i n
Exanpl e 162. 10 [err]H NMR(CDjerr]COCD{ err]) [err] 0.93 (3H, t), 1.78
(3H, s), 2.12 (2H, q), 2.30 (3H, s), 3.15 (3H, s), 6.91 (1H, dd),
7.04 (1H, d), 7.30 (1H, d), 7.92 (2H, d), 8.02 (2H, d).

Anal ysis calculated for (JQerr]Herr]Cderr]S: C 59.93; H 5.03. 15

Found: C, 59.59; H, 5.02. -204 - EXAMPLE 200

3- (4- Chl or o- 3- net hyl phenoxy) - 5- 5-di et hyl -4- (4- 20 .

met hyl sul f onyl ) phenyl ¢ fur.ans 2- gne Fallow ng the
procedure descr gﬁ‘gd*‘pj' ﬁml' -r&%g,yl-llF{g—g\ep}yésulfonyl)p@ﬁ%ﬁm% . prepared
f rom 4- chl or o- 3onefexamplehostopddt i ¢ aci d and :
2- chl or oacet oxy- 2- net hyl - 1- (4- ( net hyl sul f onyl ) phenyl ) pr opan- 1- one. 25 )

[err]H NVMR(CD[ e Ef) h g ,6,. 's,9. ;, 51_58(85,
s), 6.92 gm@gm&% 1 &#?;%ﬁ\(?’]%ﬂ%%égﬁ’?hG i)

(2H, d). 5 adhB.OQRHDrrIHerr]A gerr]S: C 59.04; H
4. 71. Found: C, 59.18; H 4.78. 30
EXAVPLE 201
(5R) - 3- ( 5- br ono- 2- pyr i dyl oxy) - 4- ( 4- neePMEEEIRY pheny! ) - 5- met hyl - 5-
(2.2.2-trifluoroethyl)-5Hfuran-2-one WO 97/ 14691
PCT/ CA96/ 00682 (5R)-3-(3-Chloro-4-methoxyphenoxy)-5-ethyl-5-methyl-4-(4-
10 ul -SH- -2-
Following the procedure described for Example 1, step 4, the
title compound was prepared from 3-chloro-4-methoxyphenoxyacetic
acid and (2R)-2-hydroxy-2-methyl-1-(4-methylsulfonyl)phenyl-butan-1-
one (Example 117, Step 3).
15
IH NMR(CD3COCD3) 8 0.94(3H, t), 1.76(3H, s), 2.10(2H, q), 3.15(3H,
s), 3.85(3H, s), 6.95-7.20(3H, m), 7.90(2H, d), 8.00(2H, d).
EXAMPLE 188
20

(5R)-3-(4-Chlorophenoxy)-5-(2, 2, 2-trifluoroethyl)-5-methyl-4-(4-

Following the procedure described for Example 1, Step 4,

the title compound was prepared from 4-chlorophenoxyacetic acid and

25 (2R)-2-hydroxy -2-methyl-1-(4-methylsulfonyl)phenyl-4,4,4-trifluoro-
butan-1-one (Example 130, Step 2).

IH NMR(CD3COCD3) 6 1.95 (3H, s), 3.15 (3H, 5), 3.25 (2H, m), 7.12
(2H, d), 7.36 (2H, d), 8.02 (4H, m). .
30  Analysis calculated for C20H16CIF3058S: C, 52.13; H, 3.50.
Found: C, 52.27; H, 3.63.



- 209 - Step 1:

(5R -4-methyl -4-(2.2.2-trifluoroethyl)-5. (4. ncg_g_hy_]_g_u_[fonyl
phenyl ) - 3. 6- di oxabi cycl o[ 3. 1. 0] hexan- 2- one To a 0 [err]C
solution of the chloroacetate(l.16 g, 3 mol) from 5 step 3, Exanple 130,
i n acetonitriygéifagsil) was added DBU(O0.491 i, 3. 3 mMmpx/cAnGioossze

m xture was warned up to 25 [err]C. After 2 hours, t he m xt ure was
poured on icy IN HCO and ethyl acetate; the organic |ayer was
separated and the aquous further extracted once with ethyl acetate.

The conbi ned organic | ayers were washed with brine, dried wwth MgSO err] 10
and the solvents were renoved in vacuo to y.eld the essentially pure title
conmpound( 0. 930 g). 1H NWVR (CDj err] err]) [err] 1.60-1.70(3H, 2s),

2.50-3.05(2H, m, 3.13(3H, Ss), 4.40-4.30(1H, 2s), 7.95-8.05(4H, 2d).
15 Step 2: (5R) - 3- (5- brono- 2- pyEMMﬁLﬁﬁl_&E4- met hyl sul f onyl phenyl ) -
5-met hyl -5-(2.2.2-trifluoroethyl)-5H furan-2-one To a 0

eyt or e QOO EHEHRspEgef e 3 M atode - Bt ot assi um

sal t, of 5-br ono- 2nBthigin 3 ZAoNe om 5- hr omm- 2-

[‘yd(rjoxypy“ di th] ?nf' one qub%l%b»‘iﬂ%dﬁﬁ ﬁiﬁeﬂﬂéd&bhﬁ&&%ﬂxﬁh@l@l%ﬂj

0 dryness W Rﬁ}e an | acuum ng4-

the m xture was b‘%&?’"?’%p‘ieg?‘%ﬁw b e:?(pcxﬁggn | ed
to room t enper at qlm)ah&ydmx}e&-mthyiyl-dﬂmethyhmwl)phmyw Ade trifldorrs

et hyl acetate; aﬂhf(tm 1eE3) gigﬁggt ed and the aquous further

extracted ounce W|t acet 'I’he coibi ned organl c layers were

washed with brine drledvm I\(/ga% and the solvents were renoved in
vacuo to yielld alerNMRGGDBGQ 38 Is 4(35 $eB(160Rhsat DR /(BB 1) d)0% he

titl d CD3COCD3) 8 1.90( 3H,
3|. 15?3?33?“?) 1&0%23%’81()87 SO?QH . 8 g‘mﬁmﬁ (7 95- 8. 12)(5H m, (8 2&8321H d).

WO 97/ 14691 ) PCT/ CA96/ 00682
EXAMPLE 195
15 5-Cyclopropy1methyl-3—(3,4;diﬂuorophenoxy)-5-methyl-—(4-
methylsulfonylphenyl-SH-furan-2-one
Step 1: 2-Cyclopropylmethyl-2-methyl-1-(4-thiomethyl)phenyl- |
propan-l-one
20 To a cold (-78 °C) solution of 1-(4-thiomethyl)phenyl-

propan-i-one (900 mg, 5 mmol) in dry THF (15 mL) was added a
solution of KHMDS (5.5 mmol, 11 mL). The mixture was warmed to r.t.
for 5 min and then cooled to 0 °C. Bromomethylcyclopropane (810 mg, 6
mmol) was added. The mixture was warmed to r.t. and stirred for 20 h.

25 Aqueous NH4CI solution was added. The mixture was extracted with
EtOAc and the concentrated crude extract was purified by
chromatography on silica gel (eluted with 20% EtOAc/hexane) to give
435 mg (37%) of the title compound.

30 Step2: 2-Cyclopropylmethyl-2-methyl-1-(4-methylsulfonyl)phenyl-

propan-l-one
To a solution of the product of step 1 (435 mg, 1.87 mmol)
in a mixture of CH2CICH2Cl (10 mL) and methanol (10 mL) was added

MMPP (2.3 g 3.7 mmol) in 2 portions . The mixture was stirred at r.t. for




-210 - EXAMPLE 202

(5R) - 3- (5- brono- 2- pyri dyl exy) - 4- (4- net hyl sul f onyl phenyl ) - 5- et hyl - 5-

nmet hyl - 5H furan-2-one 5 Step 1: To a 25[err]C

m xture of (2R)-chl oroacetic acid 2-nethyl-I-(4-

(met hyl sul f¥@YTI4§Meny| ) but an-| - one ester(0.896 g, 2.7 mMBFTEAMFRY as

I n Exanpl e 162) and 5-brono-2- hydr oxypyri di ne(0.560 g, 3.2 mmol) in 10
acetonitrile(20 nL) was added DBU(1l.5 nlL) and the m xture was war med
up to 70-80[err]C for 2 hrs. The volatils were then renoved in vacuo

and the mxture purified on silica gel (10% acetone/toluene) to yield the

title compound(0.587 g) 15 [err]H NVR (gggerr]CoC{err]) [err]
0.90-1.0(3Ht), 1.75(3H,s), 2002 15 2Hm) 3. 15(3H, s)

EUPLE 203 2f 7{*@%%98?@3 %\?} b srg9ted Wit EiQAR, e (4.

net hyl sul f onyl )epnm;q were washed v;utbrlézo and briig:, elsied:and concentrated to an

3-(5-Nitro-6-ng} E E'dﬂb’%ﬁ&‘?ﬁnﬁcéb@' élﬁ’bﬁi&oﬁaﬁﬁy on gilica gel (eluted

met hyl sul f onyl) n- si1 on, made of
T o e AL s s g 3 (SR o £ oo -
3-nitro-6-cl oro-2-picoline[C A 70: 114970s](2.06 g, 12 mmol ) and 10N

NaOH(1.l1nmL) in 35 ML)OVER ];]ﬁﬂ, 3 . t]C for 8 hrs. It
was t hen cool ea%ﬁtraoomt Y@ﬁ ﬂﬁﬂlﬂaﬂﬁ)xy(f metia?ﬁﬁ-le(?y H20 and et hyl

acetate. The pH was adj ustes e R Lo A 0 as
separated and the aqueoug'dmmnmgﬁthcapmcmnep 2 @B10angy1.16 mmol)acet at e.

Thg conbi ned orgem (%dswsgr q wr:ﬁnms uid 336®f(75't?n g, . l@ﬂn&ﬁl?!) and
S e L Y oot 398 e 18 sBh) s peT Sowered NeOHL R 58,205 4. 150
g). 35 mmo 1) in portions. Aqueous NH4C1 solution was added. The mixture was

neutralized with 1N HCI and extracted with EtOAc and the concentrated

crude extract was purified by chromatography on silica gel (eluted with

30% EtOAc/hexane) to give 124 mg (38%) of the title compound.

15
Step 4: 5-Cyclopropylmethyl-3-(3,4-difluorophenoxy)-S-methyl-4-
4- 8 1 -SH- -2-
Following the procedure described for Example 117, the title
compound was prepared from the product of step 3 and 3,4-
20 difluorophenoxyacetic acid.

1H NMR(CD3COCD3) 8-.01 (1H, m), 0.19 (1H, m), 0.42 (1H, m), 0.51
(1H, m), 0:71 (1H, m), 1.82 (3H, s), 1.87 (1H, dd), 2.26 (1H, dd), 3.15
(3H, s), 6.95 (1H, m), 7.14 (1H, m), 7.29 (1H, q), 8.05 (4H, q).

25
EXAMPLE 196
(5R)-3-(3-Fluorophenoxy)-5-ethyl-5-methyl-4-(4-methylsulfonyl)phenyl-
- = - e -
30 Following the procedure described for Example 25, the title

compound was prepared from 3-fluorophenol and (2R)-2-chloroacetoxy-
2-methyl-1-(4-methylsulfonyl)phenyl -butan-1-one, prepared as in
Example 162.



WO 97/ 14691 PCT/ CA96/ 00682

-211 - [err]H NMR (CD[err]COCD{err]) [err] 1. 75(6H.s) —2-70(3H-s),

3. I5(3Hs), 7.15- 7.20(1H,d), 7.85-8.05(4H, 2d), 8.45-8.55(1H, d).

Step 2; 3-(5- Am no- 6- net hyl - 2- pyri dyl oxy) -5, 5-di nethyl -4-(4- 5

met hyl sulfoa I,),,En@pyl 5H- f ur an- 2- one A wapitAvsnosst t he
conmpound fromthe previous step(3.19g, 7.6 mmmol ), ammoni um

chl oride(0.250 g) and iron powder(3 g) in et hanol (50 nL) and H20(20
m.) was warned up to reflux for 1.5 hrs after what it was filtered
qui ckly, while hot, over celite. To the filtrate 10 was added water (250
m.) and ethyl acetate. The organic |ayer was separated and the aquous
further extracted ounce with ethyl acet a287 -The conbi ned organic

| ayers were washed vvlth brine, dried with MpSO™ and t he solvents were

renoved in vacug NMR Y8093 GH, |t5;n] 29 (3H 5),2.18 (2H, ) 3LE8 hyl

ether the titl o) % SOCDO err])
[err] 1.75(6H, i?ﬁ"%%?%% m)g’ f@@ﬁﬁ) 79572H, 805 \H, ?;H bs)

6. 65-6. 70(1Hd), 7.00-7.05(1H,d), 7.80-8.00(4H, 2d). Step 3:

3-(5-chl or o- 6- net hyl - 2- pyri dyl oxy) - W4 (4- 20

met hyl sul f oyl ) phenyl - 5H f ur an- 2- one Sodl umnitrite(0. 152
g, 2.2 mol )y in HO(1 nL) was added dropwi se to LNrr]C suspensi on
of the corrpoundGR)%FGQ-@hIOmﬁ%ﬂmphenoxyOf%eﬂty&é mespylr%( HA (4 L) and
the m xture wa ; ! e hr. It was then transfered
dropwi.se into a Q

u TZ2N The
reaction nixture was war dﬁpnﬁgg_fornExamp@ﬁg%

cool ed to 25[ ercqmpoméwnsmpamd\m:mé a-fluorophenoxyacetie acid and pH

adj usted t qer. q2R)-RchittBaitbyy -2HRIBYE1 {3 mediieshifolyfpheagitutayer

was separ at ed Z(n(ltl;ét he aquous%rther extracted”ounce vmgthh gt hyl acetate.
The conbi ned or({ﬁfnlc | ayers were washed with brine, dried with MgSO err] 30
and the solvents were renoved in vacuo to yield after purification by

swi sh in di et hyl HNMR(CID§COCDS )som@m&m 3018Hy 5), 2.13 (2H, {;)23154 NVR

(T AR . .S b,

E PLE

(5R)-3-(3-Phenoxy)-5-ethyl-5-methyl-4-(4-methylsulfonyl)phenyl-SH-
20 furan-2-ope
Following the procedure described for Example 25, the title
compound was prepared from phenol and (2R)-2-chloroacetoxy -2-
methyl- 1-(4-methylsulfonyl)phenylbutan-1-one, prepared as in Example
162.

25 '.
1H NMR(CD3COCD3) $0.94 (3H, ), 1.78 (3H, s), 2.15 (2H, ), 3.14
(3H, s), 7.09 (3H, m), 7.33 (2H, m), 7.93 (2H, d), 8.01 (2H, d).

Analysis calculated for C20H20058S: C, 64.50; H, 5.41.
30 Found: C, 63.94; H, 5.48.
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- 212 - S EXAMPLE 207

3- (1- Cycl opropyl et hoxy) - 4- (4- met hyl sul f onyl ) phenyl ) - 5H furan-2-one 5

Step 1: 3-Di azo-2. 4-(3H. 5H)-furandi one To tetronic
acid (5.00 WO¥®68 ol ) in CH2A [err] (250 nl) at FCECAPEOMEr ¢ added
Et3N (8.3 nL, 59.6 mmol) and tosyl azide (7.37 g, 37.4 nmmol ). After a
period of 2 h at r.t., the reaction m xture was partitioned 10 between
NHAOAc (25% and CH err]C 2. The organi c phase was dried over Na2SO4,
filtered and evaporated under reduced pressure. The resulting m xture
was purified by flash chromatography (200/%% 35% EtOQAC in Hexane) to
provide 1.4 g of the title conpound as a Ite solid. 15 Step 2:
3-(1-cycl opropyl et hoxy) - 4- hydr oxy- 2( To the
m xture of 3-diazo-2,4-(3H, 5H)-fura 2.38 mmol ; Exanpl e
207, Step 1) and a-net hyl cycl opr opanenet hanol (2 0 nL) was added .

rhodi um acet at e@l_ﬁp.g,r(g).(:hiﬁig ﬁmﬁh&l@hmﬁeﬁbﬂﬂlﬁmeﬂl 1-4-8lerr]C for a

period of 18 | eyapor at ed under 20 reduced
pressure and t h&=Fe

chr omat ogr apBy ( 10% to 20 xallmmg them@duredpmnqe}i fpbﬁmmplda%ﬁlerfglm
the title conpogbthpound wasy m 4-chloro-3-meth 1 henol and (2R) 2-

3- (1-cycl opropy! Eiomaggto%-f}nﬁ;&%i-gﬂ L&y?sﬂ%&nyf)phenyla%utan- 1-one,

2-one

3- (I - cycl opr opy Ipeepased ps in Exampls/ 162. (5H) furanone (50 ng, 0.27 mol ;
Exanpl e 207, Step 2) and di i sopropyl et hyl am ne (0.066 nL, 0.38 mmol)

CH
(1, GrLer ] Coper thy AR Chlactbepa) 5 098088 1) 6 WIS 2 o 920
period of 5 nin(3Hss), @I%f:ﬂ'ﬁ@), 61d (réia&d)o’hoﬂf\(iﬁude 74Q (1H, d),ut-82 63, t o

Oferr] C then togd), 8.02{2H, @action m xture was partitioned between
NHAOAc (25% and CH2CO 2. "The or gani ¢ phase was dried over Na2SO4,

pur i 11 od by 11 ackPPaSaIOIEd RE (o1 HRsCIOBSaE: 950 s Bt eri ol
15

Found: C, 59.59; H, 5.02.

EXAMPLE 200

3-(4-Chloro-3-methylphenoxy)-5-5-dimethyl-4-(4-
20 methylsulfonylphenyl-SH-furan-2-one
Following the procedure described for Example 108, the title
compound was prepared from 4-chloro-3-methylphenoxyacetic acid and
2-chloroacetoxy-2-methyl-1-(4-(methylsulfonyl)phenyl)propan-1-one.

25 1H NMR(CD3COCD3) & 1.76 (6H, s), 2.79 (3H, s), 3.15 (3H, 5), 6.92
(1H, dd), 7.06 (1H, d), 7.28 (1H, d), 7.92 (2H, d), 8.02 (2H, d).

Analysis calculated for C21H19Cl0s58S: C, 59.04; H, 4.71.

Found: C, 59.18; H, 4.78.
30

EXAMPLE 201

(5R)-3-(5-bromo-2-pyndyloxy)-4 (4-methylsulfonylphenyl)-5-methyl-5-
2-tri -furan-2-one
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-213 - Step 4:

3- (1-cycl opropyl et hoxy) - 4- (4- met hyl sul f onyl ) phenyl ) - 5H
furan- 2- one To a m xture of 3-(1-cycl opropyl et hoxy)-4-(4-
5 net hyl t hi aypbeiags) - SH-furan-2-one (30 ng, 0.10 mmol; ExPEFICAENES2

Step 3) in CH2A 2 ((1.0 nmL) MeOH (3.0 nm.) were added an excess of

OXONE (150 ng). After the TLC showed conpletion, the reaction m xture
was extracted with Et OAc. The organi ¢ phase was dried over Na2SO4
filtered and evaporated under reduced pressure. The title 10 conpound was
purified by flash chronmatography to pI’OVI de}&@ ng of mat eri al .

[err]H NVR (CD[err]COCDjerr]) [err] (4H,m, 1.10 (1HM, 1.45
(3H,d), 3.20 (3H,s), 4.50 (1Hrr) 5 30 (2H, s) 8.10 (4H, m. 15
EXAMPLE 208

3- (1- Cycl opropy! rgaepaxy) - 4(5m)mamym(mymmwe gksi(ztrmeﬂ@lsm&mym The
title conpound was prepareg 3 a8 3 one [err]H NMR
(CD3COCD3) [err]0.40 - 0.6%%¥A e T w ', “heava 200 y A—30

.
(2H.d), 5.30 (2H s). 8. 0Fo(aWOCre 16 g, 3 mmol) from
PCT/ CA96/ 00683  step 3, Example 130, in acetomtnle(lS mL) was added DBU(0.491 mL,
3.3 mmol) and the mixture was warmed up to 25 OC. After 2 hours, the
mixture was poured on icy 1N HCI and ethyl] acetate; the organic layer
was separated and the aquous further extracted once with ethyl acetate.
The combined organic layers were washed with brine, dried with MgSO4
10 and the solvents were removed in vacuo to yield the essentially pure title
compound(0.930 g).

1H NMR (CD3COCD3) 8 1.60-1.70(3H, 2s), 2.50-3.05(2H, m), 3.13(3H,
s), 4.40-4.30(1H, 2s), 7.95-8.05(4H, 2d).

15
Step 2: (5R)-3-(5-bromo-2-pyridyloxy)-4-(4-methylsulfonylphenyl)-

= -5-(2.2.2-trifluor -SH- -2-one
To a 0 °C mixture of the epoxide(0.930 g) from step 1 in

dimethylformamide(3 mL) and isopropanol(12 mL) was added the

20 potassium salt of 5-bromo-2-hydroxypyridine, prepared from 5-bromo-2-
hydroxypyridine and one equivalent of 8N KOH followed by evaporation
to dryness with toluene and high vacuum drying, (0.742 g, 3.5 mmol) and
‘the mixture was warmed up slowly to reflux for 16 hrs. It was then cooled
to room temperature and poured on icy dilute ammonium chloride and

25 ethyl acetate; the organic layer was separated and the aquous further
extracted ounce with ethyl acetate. The combined organic layers were
washed with brine, dried with MgSO4 and the solvents were removed in
vacuo to yield after purification on silica gel(10% acetone/toluene) the

- title compound (0.380 g).
30
- 1H NMR (CD3COCD3) § 1.90(3H,5), 3.15(3H,5), 3.15-3.30(2H,AB),

7.15(1H,d), 7.95-8.10(5H,m), 8.25(1H,d).



-214 - VWHAT IS CLAI MED | S: 1. A conpound of Fornul a

Il [err] -————-=af—a pharnmaceutically acceptable salt -t-hereof
wher ei n: X is selected fromthe group con5|st| ng of 10

CH err], (b) CHOH, (c)

(e) S, andva®neem ~ "ty N(Rerr]), W|th t he provrgyggmga\hen
Rlerr] and R err] are other than (1) both hydrogen,

(2) both Cerr] alkyl, or (3) joined together with the
carbon to which they are 20 attached forma saturated
nonocycl i c carbon ring of 3, 4, 5 6 or 7 atons, then
Xis selected fromCO O S or N(Rerr])>210- Y is selected fromthe group
consi sting of (a) C(Rerr])(Rerr]), 25 (b) CO
(c) O and (d)y S Mml ected fromthe group

consi sting of

(5R)-3-(5—bromo-2-pyridyloxy)-4-(4-methylsulfony1phenyl)-5-ethyl-5—

Step 1:

To a 25°C mixture of (2R)-chloroacetic acid 2-methyl-1-(4-
(methylsulfonyl)phenyl)butan-1-one ester(0.896 g, 2.7 mmol prepared as
in Example 162) and 5-bromo-2-hydroxypyridine(0.560 g, 3.2 mmol) in

10 acetonitrile(20 mL) was added DBU(1.5 mL) and the mixture was
warmed up to 70-80°C for 2 hrs. The volatils were then removed in vacuo
and the mixture purified on silica gel(10% acetone/toluene) to yield the
title compound(0.587 g)

15 1H NMR (CD3COCD3) 8 0.90-1.0(3H,t), 1.75(3H,s), 2.00-2.15(2H,m),
3.15(3H,s) 7.10-7.15(1H,d), 7.85-8.05(4H,2d), 8.20-8.30(1H,d).

EXAMPLE 203

20  3-(5-Chloro-6-methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-

Step 1: 3-(5-Nitro-6-methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-

25 A suspension made of the alcohol(2.82 g, 10 mmol) from
step 1 Example 109, 3-nitro-6-chloro-2-picoline{C.A.70:114970s}(2.06 g,
12 mmol) and 10N NaOH(1.1mL) in DMF(35 mL) was warmed up to to
105°C for 8 hrs. It was then cooled to room temperature and poured on
icy H20 and ethyl acetate. The pH was adjusted to c.a. 8 then the organic

30 layer was separated and the aqueous further extracted ounce with ethyl
acetate. The combined organic layers were washed with brine, dried with
MgSQ4 and the solvents were removed in vacuo to yield after
purification on silica gel(10% acetone/toluene) the title compound (4.180

g).

35
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-215 - (2 _SOerr]lCHerr] (b)
SJerr]NRlerr]Rerr], (c) Sderr]NHC(OCF[err],

(d) S(O(NANHerr], 5 (e) S(O (NHNHC(O CF[err], ()
P(O (CH err] wWédraueh, and (g) P(O (CH err])[ ePeT/CA6/00682R2 i s
sel ected fromthe group consisting of (a) derr]alkyl, 10

(b) nono-, di- or tri-substituted phenyl or naphthyl wherein the
substituents are selected fromthe group consisting of

(1) hydrogen, : (2) halo, (3)

d err]al koxy, 15 ' 4) (derr zillkylthlo (5)

CN, - (6) C[err] quoroaIR%rl (7)

d err]al kyl, N err] (9)

((1:o§ err] H " IH NMR (CDBCQ(CDB) 50[?.55(@'1 SI Qr?(Kél—kg)l, 3.15(3H,s), 7.15-
-C(Rerr

‘&R er  CR o ﬁf@l@ dﬁ 85 805(4H ), 8.45-8. 55(1R)d). (13)

-Cerr]Jalkyl-COerr]-Rerr], 25 (14) benzyl oxy,

(15): -O ( Cl err] al§tep2: CO eB¥(5Fihnnnd>—6-medlyl-2-pyndyloxy)-5 5-dimetig)l-4-(4-

-O-((err]al kw)-NRSR6, B IG Rk tr| substituted

het eroaryl whérein the ' -'o.'i
aromatic ring of 5 atons, ﬁmx@geofthecompouq

which is S, 0, or7, GImnmi) ammonium chloride(0. 2§0tg1)<andhi'qn ﬂowﬂer(ﬁrg)?.naddl t i onal

N atoms;, or  ethanol(50 mL) arHﬁz 265199 eEQJin&’
atons, said ring aV| n one ero atom tﬁ fJ i and
optional ly 1, 2, afterswhat it was filtered quickly, while ot over cehte e filtrate

10 was added water(250 mL) and ethyl acetate. The organic layer was
separated and the aquous further extracted ounce with ethyl acetate. The
combined organic layers were washed with brine, dried with MgSO4 and
the solvents were removed in vacuo to yield after purification by swish in
diethyl ether the title compound (3.0 g).

15
IH NMR (CD3S0CD3) 8 1.75(6H,s), 2.10(3H,s), 3.25(3H,s), 4.75-4.85
(2H,bs), 6.65-6.70(1H,d), 7.00-7.05(1H,d), 7.80-8.00(4H,2d).

Step 3: 3-(5-chloro-6-methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
20 Isulf nyl-SH- -2-

Sodium nitrite(0.152 g, 2.2 mmol) in H20(1 mL) was added
dropwise to a 0°C suspension of the compound(0.776 g) from the
previous step in 6N HCI(4 mL) and the mixture was stirred at 0°C for 0.5

: hr. It was then transfered dropwise into a CuCl(0.396 g, 4 mmol) solution
25 in 12N HCI(3 mL). The reaction mixture was warmed up to 80°C for c.a.
10 min. then cooled to 25°C. The mixture was poured on icy H20 and the
pH adjusted to c.a. 4-5 then ethyl acetate was added. The organic layer
was separated and the aquous further extracted ounce with ethyl acetate.
The combined organic layers were washed with brine, dried with MgSO4
30 and the solvents were removed in vacuo to yield after purification by
swish in diethyl] ether the title compound (0.310 g).

1H NMR (CD3COCD3) 8 1.75(6H,s), 2.40(3H,s), 3.15(3H,5),6.90-
7.00(1H,d), 7.75-7.85(1H,d), 7.85-8.05(4H,2d).
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- 216- addi tional N atons, wherein the substituents are

sel ected fromthe group consisting of

(1) hydrogen, (2) halo, 5

(3) ( err] Nxsmae9 (4) ( err] al koRGTACA96/00682

(5 dderr]al kylthio, (6) CN,

(7) CrF[err], 10 (8 Nerr],

(9) -&Rerr])(Rerr])-0H, (10)
-C(Rerr])(Rerr])-OCerr]al kyl, and (11)

C err]fluoroal kyl ; (d) a nopgqzQr di- substituted

benzohet erocycl e in which the 15 heterocycle is a 5, 6, or
7-menbered ring which may contain 1 or 2 heteroatons
chosen i ndependently fromQO, S, or N 207 and which may
contain a carbonyl group or a sul fonyEXéMgEaE—l wherein the
substituents are sel ected fromthe group consi sting of 20
(1) hydrogen, 3=(1- 1 -(4- henyl)-5H-furan-2-one

(3) (err]abkyl, (4) derr]al koxy, -
(5 derr]al kylmz 25 2_Diazo- : CN,

(8 SR GT) (Rierr])- O tetronic acid (5.00 g, 499 mhiol) in GH2CI2 (250 mL) at

-C(R err]) (R er (°C Wers addedE©NL(8.3miL.359.6 mmol) and tosyl azide (7.371g,)37.4

Clerr]fluoroal kythinol). After a periodf 2 B ab 8. SHRGEEGH intkn@é MR fihtiGondl O 7

menbers Whl G petween NHAOAC (25%) and CH2CI2. The organic phase was dried over
Na2S04, filtered and evaporated under reduced pressure. The resulting
mixture was purified by flash chromatography (20% to 35% EtOAc in
Hexane) to provide 1.4 g of the title compound as a white solid.

15 Step2: -(1-c
To the mixture of 3-diazo-2,4-(3H, 5H)-furandione (300 mg,
2.38 mmol; Example 207, Step 1) and a-methylcyclopropanemethanol
(2.0 mL) was added rhodium acetate (30 mg). The mixture was heated at
130°C for a period of 18 h. The excess of alcohol was evaporated under
20 reduced pressure and the resulting crude mixture was purified by flash

chromatography (10% to 20% MeOH in CH2CI2) to provide 50 mg of
the title compound.

Step 3: 3-(1-cyclopropylethoxy)-4-(4-methylthio)phenyl)-5H-furan-
25 2-one
To a mixture of 3-(1-cyclopropylethoxy)-4-hydroxy-2-
(SH)furanone (50 mg, 0.27 mmol; Example 207, Step 2) and
diisopropylethylamine (0.066 mL, 0.38 mmol) in CH2CI2 (2.0 mL) at
-20°C was added trifluoromethanesulfonic anhydride (0.060 mL, 0.36
30 mmol). After a period of 5 min. at -20°C, the reaction mixture was
brought to 0°C then to r.t. The reaction mixture was partitioned between
NH40OAc (25%) and CH2CI2. The organic phase was dried over
Na2S04, filtered and evaporated under reduced pressure. The title

compound was purified by flash chromatography to provide 30 mg of
35 material.




contains 1 or 2 heteroatons chosen fromQO, S, or N and

optionally contains a carbonyl group _or_a sulfonyl. group. WD

97/ 14691 PCT/ CA96/ 00682

- 217 - (f) a nmono- or di- substituted benzocarbocycle in
which the  wo9mason carbocycle is a 5, 6, or 7-nmenkey/esd6onssy whi ch
optionally contains a carbonyl group, wherein the
substituents are selected fromthe group consisting of 5
(1) hydrogen, (2) halo,

(3) derr]al kyl, (4) (derr]al koxy,

(5 derr]alkylthio, 10 2 (6) CN,

(7) CFerr], (8) PN err],

(9) -&Rerr])(Rerr])-0H, (10)
-C(Rerr])(Rerr])-O0err]al kyl, and 15 (11)

heteroaryl of 8, 9, , containing 2 to 5

Clerr]fluoroal ky : 3-(1-cyélaprepylethoxypd-@-metiydsilfotiyd )pHeng Y5 He
or 10 I nenber s

het er oat ons chosen : T ; - din
whi ¢ch each ring To a mixture ®f 3= Ireyeloprepplethory)-Heler oat om wher ei n
the subst it uesit syfkigyl@fio)phenyl)-SH-furan-2s6he@Rae! 090 bfIg ERUMPIODETSt i Ng
ﬁ;l o Step 3) in CH2 % 93 %I(Egﬂ mL) were added an excess oi( 2)

(4)  derr]al koxPXONE® (150 mg). After the TLC shopedajampletionytherreaction

E gg ﬁ{\l’er . mixture was extracted withEtGFA¢.©The organic phase was dried over

Na2S04 filtered and evaporatgg hindef Feduetd bidsshi. "The Hife
10 compound was purified by flash chromatography to provide 6 mg of
material.

1H NMR (CD3COCD3) 8 0.20 - 0.60 (4H,m), 1.10 (1H,m), 1.45 (3H,d),
3.20 (3H,s), 4.50 (1H,m), 5.30 (2H, s), 8.10 (4H, m).
15

EXAMPLE 208
-(1-Cyclopropylmethoxy)-4-(4-methylsulfonyl)phenyl)-5SH-furan-2-on
20 The title compound was prepared as described in Example 207.

1H NMR (CD3COCD3) § 0.40 - 0.65 (4H,m), 1.30 (1H,m), 3.20 (3H,s),
4.30 (2H, d), 5.30 (2H, s), 8.05 (4H, m).



(1) Gerr] 1 uoroal kyl i~ REor ] 15 bye ogen, Clorr] at Edhllﬂlﬁﬂl\lll\l ||I|I I

CHerr]OR[err], CN, CHerr]CN, C(ferr]fluoroalkyl, F, CON( R[%er 1) [ err]
nono- or di-substituted phenyl, nono or di-substituted p benze;l nono-

or di-substitWP&H46 er oaryl, nono or di-substituted 691
PCT/ CA96/ 00682 -218 -
het er oaryl met hyl , wherein the substituents are selected fromthe group
consi sting of (1) hydrogen,
(2) halo, 5 (3) derr]al kyl,
(4) derr]al koxy, -034 -Clerr]al kylthio,
(6) CN, (7) CFlerr], 10 (8)
N err], W%'C(R[e”])(me”])'m1
(10) -C(Rerr])( = |, and (11)
C err]fluoroal kyl ; R4 is 15 (a) hydrogen .
(b) Qerr]alkyl, 1. AcompeinddRFeimiledxy, ()
Cerr]al kylthio, 20 (e) -OH, (f) -OCCOR[err],
(9) -SH (h) -SCORerr], (1)
-O0[err]Rerr], 25 (1) -SCCIerr]E[,err],
(k) OCON([err])[err], s

R3 R

Y, |

X-R?
5 RQ R10

I

or a pharmaceutically acceptable salt thereof

wherein:
X is selected from the group consisting of
10 (a) CH2,
(b) CHOH,
) CQ,
@ O,
(¢) S,and
15 ® NRI),
- with the proviso that when R3 and R4 are other than

(1) both hydrogen,
(2) both C1-10 alkyl, or
(3) joined together with the carbon to which they are
20 attached form a saturated monocyclic carbon
ring of 3, 4, 5, 6 or 7 atoms, then
X is selected from CO, O, S or N(R15);
Y is selected from the group consisting of
@ CRINRI2,

25 ® CO,
(c) O,and
@ S

R1 is selected from the group consisting of



o] Gt B et ngahec i ihe cacnoa o s ch' o) NGB

forma 30 saturated nonocyclic carbon ring of 3, 4, 5, 6 or 7 &
Rlerr] and Rlerr] are each independently selected fromthe group COI’ISI sting

of wo $7aks9y dr ogen, and (b) d err]al kptrcassmoss2 WO
97/ 14691 PCT/ CA96/ 00682
-219 - or Rerr] and R err] together with the atomto which
they are attached forma saturated nonocyclic ring of 3,
4, 5, 6 or 7 atons; each R7 is independently selected fromthe group
consi sting of (a) hydrogen, 2 (b) dderr]alkyl,

(c) phenyl or nonosubstituted phenyl wher H‘l't he substituents

may be halo, (err]alkyl, err]al koxy, Cerr]alkylthio, CN, or

CF3, and ) 3,or nonosubstituted benzyl wherein the
substituents 10 (b) SOPNRISRIF o, Cerr]alkyl, Cerr]alkoxy,

d err]al kyl thio, CF[err], or t wo
Rl err] groups taken tg:%et ﬁe?qu%(q)ﬁ:F% trogen to which they are
attached forma satur -r|ng of 5, 6 or 7 atons,

optional Iy coftaini ng(egn ESiQ))(NH)NH@(O)EBj NR[err]; 15 each Rerr] is

i ndependent |y sel ecte Fﬂocoagl sting of (a)
Clerr]al kyl, % nosubstituted phenyl wherein the
substituents (2 P( )( be halo, (err]alkyl, C[err]alkoxy,
C err]al kyl t hi o, R@Ns serected fmmthe oupcons1§ﬁﬁ of] . and 20 (c) benzyl
or nonosubstituted be C"T‘;ib he substi tuent S may
be hal o, C[err]alkyl Clerr]alkylthio, CN, or
CFlerr]; 0 Rerr](® nd RpReT, -ametn-mmdmheyylset paphshiy} wherein gheyr oup
consi sting Of substituehitsdire Gelectsd frorbthe group consisting efer rl al kyl ,
or (1) hydrogen,

(2) halo,

. (3) Ci-10alkoxy,
15 (4 Cji-10alkylthio,
(5) CN,

(6) Ci-6 fluoroalkyl
(1) Ci1-10alkyl,
(8> N3,
20 (9) -CO2H,
(10) -CO2-C1-10atkyl,
a1 -CRHRS)-OH,
(12) -CRHR6)-0-C]-4alkyl, and
(13) -C1-6alkyl-CO2-R3,
25 (14) benzyloxy,
(15) -0-(C1-6alkyl)-CO2R5, and
(16) -O-(C1-6alkyl)-NRSR6,
(c) mono-, di- or tri-substituted heteroaryl wherein the
heteroaryl is a monocyclic aromatic ring of 5 atoms, said
30 ring having one hetero atom which is S, O, or N, and
- optionally 1, 2, or 3 additional 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, or 3
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are independently (a) hydrogen, 30 “morto- Lor™

di - substituted phenyl or nono- or di-substituted benzyl

or nmono- orW@%A4MLtituted heteroaryl or nono- or di- PCT/CA96/00682

substituted heteroaryl nethyl, wherein the substituents are

sel ected fromthe group consisting of (1)

hydr ogen, WO 97/ 14691

PCT/ CA96/ 00682 - 220 -

(2) fluoro, chloro, brono and i odo, -216 - (3)

Clerr]al kyl, (4) derr]al koxy,

E% Cl(::[[ g; H al kyl thio, S additional N atonts8 wl'ﬁf%lprtilg %ubs%‘uents are selected

(9) -C(Rer r] ) (R err]) - Ofrom the group consxstmg of (10) -
-C(Rlerr])(Rerr])-OCerr]al gyl , é[ (11) )

C err]fluoroal kyl, or ) ﬁzﬁ% err]al kyl, CHerr]OR err], CN,

CH[err]CN C5[err]fluoroalkyl CO\I(R[err])[err] F, or

OR[err]: Rl er r {3andC eyl oget her with the carbon to which

they are attached (4 Ciipalkexysat urat ed nonocyclic carbon ring

of 3, 4, 5, 6 or 7 15 ﬁiﬁl@ R13 and R14 are

I ndependently selected fromt Fme) groél | 5?1 ng of: (a)

hydr ogen, (b) [ ef®) al QN?, or Rlerr] and R[err]

together with the carbon to W{fxh ClFgy are attached 20 form
a car bonyl ,hOC(:S)-, or a sa;gg)at eﬂ[?,m)nocycl i ¢ carbon

ring of 3, 4, 5, 6, or 7 ato Is selected fromthe group
consi sting of: 9 -C(RﬂRg)-b H, |

(10) -CR(RH)-0-C1-10alkyl, and
(11) Cjp-gfluoroalkyl;
(d) amono- or di- substituted benzoheterocycle in which the
15 heterocycle is a 5, 6, or 7-membered ring which may contain
1 or 2 heteroatoms chosen independently from O, S, or N
and which may contain a carbonyl group or a sulfonyl group;
wherein the substituents are selected from the group

: consisting of
20 (1) hydrogen,
(2)  halo,

(3) C1-10alkyl,
(4)  Ci-10alkoxy,
(3  Ci-10alkylthio,

25 ©® CN,
(M CF3,
(8) N3,

(9 -CR3)R6)-OH,
(10) -C(RY)(RS)-0-C}-}0alkyl, and
30 (11) Cj-efluoroalkyl;
(e) aheterocycloalkyl group of 5, 6 or 7 members which
contains 1 or 2 heteroatoms chosen from O, S, or N and
~ optionally contains a carbonyl group or a sulfonyl group.



'E?I)SB%S{ iotgﬁ'?éd phenyl or nég%}t h;:l[ e\r/\ma?lnikﬁlih? f(cz Im"m"m“ﬂ“lm"l“l
* c L M S *

substituents are selected fromthe group consisting o

(1) hydrogen, (2) halo, (3)

C err] al koxywo s#14691 (4) dderr]al kylthio, PCT/CA96/00682

(5 CN, (6) (err] fluoroalkyl (7)
Cerr] alkyl, (8 Nerr], WO 97/ 14691

PCT/ CA96/ 00682 -221 -

(9) -Cderr]H, (10) -Cgerr]-derr]alkyl,

(11) -C(R5) (R6)-0H, (12

“C(Rlerr])(Rerr])-0derr]al kyl, and 5 -217- (13)
-Cerr]alkyl-CJerr]-Rerr]; (14) benzyl oxy,

(15) -O (d err] al kyl (HCO amaom-@rdi- substituted benzocarbocycle in whigh the

-O-((err]al kyl)-NR err] Regtbblycle is a 5, 6, or 74flémbéRsdring which optionally
tri-substituted heteroaryl erein L

he .10 . heteroaryl  is a
nonocyclic aromatic ring 5?’%“3@0%, oy} group, w?u:fem the substi%u;rftﬁ avi ng one
het:ero atom which is S, Cseleeted framdhe group consistingof optionally 1, 2, or

3 ‘addi tional §N atons; or (1) hydrogen, the heteroaryl is a nmonocyclic
ring of 6 atons, said ring hal havi ng one hetero at om which
is N, and optionally 1, 2, or @)15 o, additional N atons,
wherein the substituents are s@)ectlet+10alkyl, fromthe group
consi sting of 4) Ci-10alkoxlyydr ogen,
(2) bhalo, }3) t]lal kyl, 20
(4) Qerr]al koxy, () Croafiyfiic,
10 6) CN,
(7) CFs,
8) N3,

© -CR)RO)-OH,
(10) -CR3)(RH)-0-C1-10alkyl, and
15 (11) Cji-efluoroalkyl;
(g) a mono- or di-substituted bicyclic heteroaryl of 8, 9, or 10
 members, containing 2 to 5 heteroatoms chosen
independently from O, S or N, and in which each ring
contains at least one heteroatom, wherein the substituents are

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

(3) Ci1-10alkyl,
(4) Ci-10alkoxy,

25 (5 Ci-10alkyithio,
(6) CN,
(7) CF3,
(8) N3,
(9) -CR3)R6)-OH,
30 (10) -CR3)(R6)-0-Ci-10alkyl, and
- (11) Ci-6fluoroalkyl;

R3 is hydrogen, C1-10 alkyl, CH20R7, CN, CH2CN, C1-6fluoroalkyl, F,
CON(R7)2, mono- or di-substituted phenyl, mono or di-substituted
benzyl, mono- or di-substituted heteroaryl, mono or di-substituted
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“C(Rierr]) (Rerr])-oH

1~~~
O ~ O1

)
)
)

C(Rerr])(Rer r]) Oderr]al kyl, and 11

C err]fl uor ¥4 K6y (e) a nono- or di- substi‘f‘l’ft’%‘ﬁ“’s""‘2
benzohet erocycl e in whi ch the het erocycle is a 5, 6, or
7-menbered ring which may contain 30 1 or 2 heteroatons
chosen i ndependently fromQO, S, or N and whi ch may
contain a carbonyl group or a sulfonyl group; wherein the
substituents are selected fromthe groupg1g. consi sting of

(1) hydrogen, WO 97/ 14691

(Pgl‘/ Cﬁgles£)00682 heteroarylmethyl, wherem( t\?fe S“Efté‘i‘ﬂe]‘%ﬁ g |selected from t?le group

(4) ( err] al koggnsisting of (5) Clerr]alkylthio 5 .
(6) CN, ) (7hydghﬁrr (8)
Nerr], R[err])(R[err]) OH, .

(10) -C(Rlerr]) (Rl err])- oqer(? a|¥2 " (11)

J err]fluorodl kyl ; El’-ocycl oal kyl group of 5, 6 or 7 -
menber s whi ch (4);oan|_ éxpr 2 heteroatons chosen from O

S, or N and nglogl ﬁkgﬁﬂl ains a carbonyl group or a
sul fonyl group. ) substituted benzocarbocycl e
in which the 15 hrb&N/,clelsaS 6, or 7-menbered ring
whi ch optionally (7) P ains a carbonyl group, wherein the
substi t uent foare (8) Naj ected fromthe group consisting of

9) -CR)NRO)-OH,
(10) -C(R5)(R6)-0-C1.4alkyl, and
(11} Cjp-efluoroalkyl;

R4 is
15
(a) hydrogen
(b) Ci-10akyl,
(c) Ci-10alkoxy,
(@ Ci-10alkylthio,
20 () -OH,
() -OCOR7,
(g) 'SHs
(h) -SCOR7,
@i -OCO2RS,
25 () -SCO2RS8,

(k) OCONR7)2,
() SCON(R)2,and
(m) Cji-efluoroalkyl;
or R3 andR4 together with the carbon to which they are attached form a
30 saturated monocyclic carbon ring of 3, 4, 5, 6 or 7 atoms;
R3 and R6 are each independently selected from the group consisting of
(a) hydrogen, and
(b) Ci-10alkyl,



(1) hydrogen, : (2) bhalo, 20

(1 hydrogen, _ car>Goee) ar koxy, | I RERRRL AL
(B5) (err]alkylthio, (6) CN, eroms e
(7) Cr[err], (8) N3, (9)
-C([err]) (R worgrhaéor, : (10) PCT/CA96/00682
-C(Rerr])(Rerr])-Oerr]al kyl, and - (11)

C err]fluoroal kyl ; Rlerr] and Rl err] are independently selected from

t he group consisting of 30 (a) hydrogen (b) (err]alkyl,
(c) (err]al kanoi c acid, (d) err]al kyl am ne, WO

97/ 14693 PCT/ CA96/ 00682

- 223 - (e) phenyl or m)nos'u%]sgl'tut ed phenyl wherein the

substituents

Jerr]al kyl thio, d erofR3 and RO together with the atom ko whic
Clerr]alkylam ne, CN, CJ goihtd

are halo, C[err]alkyl, err] al koxy,
ke theyi are attached

turak ﬁfohocga‘i’c ring of 3, 4,5, 60r)7 atBfizzy! or

Jsubstituted b Wh ﬁl&ﬁtt t e hal o, -
?:[D Qf]f]u ?Ekgll? aeeﬁqﬁ%ﬁﬁ ;‘;Pn‘i’ E@Fitﬁhﬁ%%@? gfoup consising of are hato
err,] al kanoi ¢ aci d, rr ne, ' err or err], or
Rlerr] and Rigrr] tog@)hercw;ﬁtahqqhe nitrogen to which they are attached
rl Pg
h

form a saturated m)no&écl [
optional |l y contai ni ng\*dn

g{on“ré:sugstﬁ{uqa;@;e%y wherein the substituents >

A conpound according to Cmaybe hateyGl-6alkyl, Crreatkoxy G sabeylthio GN; per
with carbon atomto which ¢hgyaif € attached forma carbonyl. 15

3. A conpound accor&bng to

10

15

20

25

30

benzy or rrplo%o\éﬁggnetlu&d benzyl wherein the substituents
may be halo, C1-galkyl, C1-galkoxy, Ci-galkylthio, CN, or
CF3, or :

two R7 groups taken together with the nitrogen to which they are
attached form a saturated monocyclic ring of 5, 6 or 7 atoms,
optionally containing an additional O, S or NR3;

each R8 is independently selected from the group consisting of

(@) Ci-galkyl,

(b) phenyl or monosubstituted phenyl wherein the substituents
may be halo, C1.6alkyl, C]-6alkoxy, Ci-6alkylthio, CN, or
CF3, and

(c) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C1-6alkyl, C1-6alkoxy, Ci-ealkylthio, CN, or
CF3; '

RY and R10 are independently selected from the group consisting of:

(a) hydrogen, and ' -

(b) Ci-7akkyl, or

R9 and R10 together with the carbon atom to which they are
attached form a carbonyl or thiocarbonyl group;

R11 and R12 are independently

(a) hydrogen, :

(b) mono- or di-substituted phenyl or mono- or di-substituted
benzyl or mono- or di-substituted heteroaryl or mono- or di-
substituted heteroarylmethyl, wherein the substituents are
selected from the group consisting of

(1) hydrogen,



z(bi) > Scl)?l et ede rgmsfalhgc?ed—f—r—oroup C%ntSIth Igpgugf consi sting of(% ﬂ'ﬂ“mﬂm“" "III " IIII

CH err], and
consi sting of

SO[ er r ] NR[ er rw&pmrasd:,

(b) O Rlerr] is selected fromthe groups =
(a) SJerr]CHerr], (b)
and 25 (c) S(O(NHNH err]; PCT/ICRPGIOSE2 i s

sel ected fromthe group consisting of (a) C[err]al kyl ,

(b) nono-, di- or tri

substituents are selected fromthe group consisting of 30 (1)
hydr ogen, . (2) bhalo, (3) (Jerr]al koxy,
(4) dderr]alkylthio, (ShZOCN WO 97/ 14691

PCT/ CA96/ 00682 - 224 -

(6) derr]fluoroal kyl r] al kyl,

(8) -COerr]H, 2) 9)ﬂ“°f8tf%‘PF?’- El%‘%ff@" 5

(10) -C(Rlerr])(Rerr])- (3) Ci-eakyl, (11)

-C(Rerr])(Rerr])-0Ce ]alky(4) and1 -galkoxy, (12)
-Cerr]alkyl-CJerr]-Rerr], G C1-galkylthio ) _

-O(derr]al kyl) - CCIerr]R[err] Qnd - *(c) nono- , di- or
tri-substitutéed het er oaryl V\/ner€6)n tGN, 10 heteroaryl is a -
nmonocyclic aromatic ring of 5 atpns,Cpsi d ri ng havi ng one
hetero atomwhich is S, O or N(s)andN optionally 1, 2, or
3 additional N atons; or 3

10

15

20

25

30

©)

-substituted phenyl or naphthyl wherein the

© -CRI3)R14-OH,

(10) -C(R13)(R14)-0-C1-4alkyl, and

(11) Cj-gfluoroalkyl, or
Ci1-7alkyl, CH20R7, CN, CH2CN, C1-¢fluoroalkyl,
CON(R7)2, F, or OR?. or

R11 and R12 together with the carbon to which they are attached

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

R13 and R14 are independently selected from the group consisting of:

(a)
(b)

hydrogen,
Ci-7alkyl, or

R13 and R14 together with the carbon to which they are attached

form a carbonyl, -C(=S)-, or a saturated monocyclic carbon
ring of 3, 4, 5, 6, or 7 atoms.

R15 is selected from the group consisting of:

(a)
®)
(©

hydrogen,

Ci-10alkyl,

mono-, di- or tri-substituted phenyl or naphthyl wherein the
substituents are selected from the group consisting of
(1) hydrogen,

(2) halo,

(3) Ci-10alkoxy,

(4) Cji-10atkylthio,

(5) CN,

(6) Ci1-6 fluoroalkyl

(7 Ci-10alkyl,

(8) N3,



havi ng one het er o atom wnych 1s N “and onitasai 1y 1. 2 —ar AN NN

additional N at ons, wherein the substituents are sel ect ed *
fromthe group consisting of (1) hydrogen,
(2) hal o, woomi469 (3) (Jerr]al kyl, 20 pcT/CcAY6/00682
(4) derr]al koxy, (5 derr]alkylthio,
(6) CN (7) Crlerr], (8)
-C(Rerr])(Rerr])-04, and 25 (d) a nono- or di- substituted
benzohet erocycle in which the heterocycle is a 5, 6, or
7-menbered ring which may contain 1 or 2 heteroatons
chosen i ndependently fromQO, S, or N -221- and whi ch may
contain a carbonyl group or a sulfonyl group; wherein the
substituents are sel ect 6@)f r e@Q2H, group 30 consi sting of
(1) hydrogen, . - hal o,
(3) dJerr]alkyl, (10) C025C1 6103“&i (4) Jerr]al koxy, WO
977 14691 (11) -C(RIKR®)-OH, PCT/ CA96/ 00682
- )225 - (12) -C(R5p(®6)e@£1muml and o,
(6) CN, - IDEjOj (8)
-CtRerr])(Rerr])-0H, a(i) %Cl églky a heterocycl oal kyl group of 5, 6
or 7 menbers which enzyloxycont ains 1 or 2 heteroatoms chosen from
O S, or N and (15) -O-(Cpigaticd)4CO2RAs anchs a carbonyl group or a
sul fonyl group. (f i 6 subst I tut ed benzocar bocycl e
in which the (16) bé@p (i) N ﬂR% tHbered ring
which optionally (d) mono-,di-or tn- stituted eteroaryl wherem

10 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 additional 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, or 3

15 additional N atoms, wherein the substituents are selected
from the group consisting of

(1) hydrogen,
(2) halo,
(3) Ci1-10alkyl,

20 (4) Ci-10alkoxy,
(5) Ci-10alkylthio,
(6) CN,
(7) CF3,
(8) N3,

25 9 -CR3)R6)-0H,

(10) -CR3)(R6)-0-C]-10alkyl, and
(11) Cj-efluoroalkyl;
(e) amono- or di- substituted benzoheterocycle in which the
heterocycle is a 5, 6, or 7-membered ring which may contain
30 1 or 2 heteroatoms chosen independently from O, S, or N
- and which may contain a carbonyl group or a sulfonyl group;
wherein the substituents are selected from the group
consisting of
(1) hydrogen,



10 contains a carbonyl group, wherein the subs‘ “m Mjmm I“l
sel ected fromthe group-tormsisting of

(2) hal o, (3) dJerr]al kyl, 15

(4) C[err]al ko (5) C[err]al kyl

(6) ON, XJﬁgl : (7) CF[err], rtct}ébsmssz (8)
-C(R[err])(Rerr])-0H, and 20 (g) a nmono- or di-substituted bicyclic
het eroaryl of 8, 9, or 10 menbers, containing 2 to 5

het er oat ons chosen i ndependently fromO S or N, and in
whi ch each ring contains at | east one heteroatom wherein
the substituents are seR22ted fromthe group consisting

of 25 (1) hydrogen, (2) hal o,
(3) Jqerr]alkyl, (2) halo, (4) derr]al koxy

(5 dJerr]alkylthio, 30 3) C (6)

(7) CF[err], 1- Qﬁlkyb(R[err])(R[err]) oH, and

Rlerr] is hydrogen, Cerr] al k(y‘l) @-[-éﬂal]‘Werr] CN, CH err]CN,
Cerr]fluoroal kyl, F, er(r;j_)l\[AD ]th,dmno- or di-substituted _
phenyl, nono or di - substltuted 7/14691

PCT/ CA96/ 00682 6 CN, - 226 - -

benzyl, nono- or di- substltutea)het@b.aryl nono or di-substituted
heteroaryl methyl, wherein the @ybstiguents are sel ect ed fromthe group

consi sting of g ogen
2) halo, ® %
E4§ C[ae(r)r] al koxy, (10) g§§5 )'O-Cl 10?1116’l and

10 (11) Cj-¢fluoroalkyl;

: (f)  aheterocycloalkyl group of §, 6 or 7 members which
contains 1 or 2 heteroatoms chosen from O, S, or N and
optionally contains a carbonyl group or a sulfonyl group.

(g) amono- or di- substituted benzocarbocycle in which the
15 carbocycle is a 5, 6, or 7-membered ring which optionally
contains a carbonyl group, wherein the substituents are
selected from the group consisting of
(1) hydrogen,
(2) halo,
20 (3) Ci-10akkyl,
4) Ci-10atkoxy,
(5) Ci-10alkylthio,

(6) CN,
(7) CF3,
25 (8) N3,

9) -CRS)R6)-OH,
(10) -C(RS5XR6)-0-C1-4alkyl, and
(11) Cj-¢fluoroalkyl;
R16 and R17 are independently selected from the group consisting of
30 (a) hydrogen

() Ci-10akkyl,

(c) Ci-10alkanoic acid,

(d Ci-10alkyl amine,



(A Gen (o) oife)), crcor MR AR R

R4 is (a) hydrogen 15 Cl*er rf] alkyt,

(c) (Jerr]al koxy, (d)y derr]al kylthro

(e) -OH  wo09714691 (f) -OCOR[err], 20 PCTATA96/00820R] err]
(h) -OCO[err]Rerr], and (i) -SCJerr]Rerr],

Rlerr] and Rlerr] together with the carbon to which they are att ached form
saturated nonocyclic carbon ring of 3, 4, 5, 6 or 7 atons; 25 R err]
and R[err] are each independently selected fromthe group consisting of

(a) hydrogen, and (b) derr kyl, or Rlerr] and
Rlerr] together with the atomto vvhrcht are attached

forma saturated nonocyclic ring of ,. 6 or 7 ataonms; 30 each R7 is

i ndependent |y sel ect@ frnhwwhergwwgubssﬁme@mhﬂgybwherem the substitpegts

hydr ogen, ( b)are Bhlw, Qe galkyl, C1-10alkiRy9T111G4kylthio, C1-

PCT/ CA96/ 00682 x
(c) phenyl or rmnosubstrlroﬁ’%kaé‘m%amd C&ﬁé@“‘“‘#ﬁ“’r‘f&esu St |(P nﬁ'?éF&and
may be hal o,  err] affkyl benzgler  BIOROR stmg lmzxywhnmn thp\suhﬁtltuems

CFg,tfi?d t S . (d) arbhalyICr10 ihiv, @ t he
supstituents Y,
ot vl thi e, o, _op 10alkandici? a‘?ﬁl atht/cofzi%ﬁéﬁéw

R16 and R17 together w1th the nitrogen to which they are attached
form a saturated monocyclic ring of 5, 6 or 7 atoms,
optionally containing an additional O, S or NRS.

10
2. A compound according to Claim 1 wherein
R9 and R10 together with carbon atom to which they are attached form a
carbonyl.
15 3. A compound according to Claim 2 wherein
X is selected from the group consisting of
(a) CH2,and
® O,
Y is selected from the group consisting of
20 (a) CH2,and
® O
R1 is selected from the group consisting of
(a) SO2CH3,
(®) SO2NRI16R17, and
25 () S(O)YNH)NH2;
R2 is selected from the group consisting of
(a) Ci-palkyl,
(b) mono-, di- or tri-substituted phenyl or naphthyl wherein the
substituents are selected from the group consisting of
30 (1) hydrogen,

g (2) halo,
() Ci-6alkoxy,
(4) Ci-galkylthio,
Gy CN,



each Rerr] is mdependently selected fromthe group consi

(a) derr]alkyl, - (b) phenyl or m)nosubstltutﬂll'mmnu“m"slm
t he substituents 10 may be halo, Cerr]alkyl, Cerr{alkoxdy, s =
Cerr]al kylthio, CN, or CF[err], and (c)
benzyl or noMS:¥HeBt ut ed benzyl wherein the subst it uents PCT/CA96/00682

may be halo, (Jerr]alkyl, (err]al koxy, (ferr]al kylthio, CN, or

CF[err]; 15 Rlerr] and Rerr] together with the carbon to which they are

connected form a car bonyl ; Rlerr] and R err] are independently
selected fromthe group consisting of (a) hydrogen

(b) derr]alkyl, 20 (c) (err]al kegmjc acid, (d)
(err]alkyl am ne, (e) phenyl or monosubst i t ut ed phenyl
wherein the substituents are halo, Cerr]alkyl,

C err]al koxy, C[err]alkyl t(mo C‘érﬁiqujoroalkyl [err]al kanoi c acid,
C[err]al kyl ani ne, CN, CO 4} ] HQ1|'6@ﬂ$3drr] and 25 (f) benzyl or
nonosubstituted benzyl vvh g8 n..C H;ubst ituents are
hal o, Cerr]alkyl, C[err]ei?; Mhlo Cerr]

[ err]al kanoi c aC|d Jerr] err]H or CF[err].

4. A conpoundSaccording tdl Q)ar-G(R m&)ﬂ 30 Xis Q Yis Q

g[qerr]]lus_l[sel]ectedfromtf(g]gg)o@%{éﬁ{( (_% |!_Q[;,md] | (a) "o
err err rr err an
97/ 14691 (12 C ﬁé& PCT/ CA96/ 00682

- 228 - (c) S@B) N-INCE- 6alkY1)'§(&R5] and sel ected fromthe group
consisting of = (c) mono-,di00f tri-sibstitbied héRlaPPl whitel!tneny! of
napht hy eggin 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 additional 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, or 3

15 additional N atoms, wherein the substituents are selected
from the group consisting of
(1) hydrogen,
(2) halo,
(3) Ci-galkyl,
20 (4) Ci-ealkoxy,
(5) Ci-galkyithio,
(6) CN,
(7) CF3,
- (8) -C(RS)R6)-OH, and
25 (d) amono- or di- substituted benzoheterocycle in which the

heterocycle is a 5, 6, or 7-membered ring which may contain
1 or 2 heteroatoms chosen independently from O, S, or N
and which may contain a carbony! group or a sulfony! group;
wherein the substituents are selected from the group

30 consisting of
(1) hydrogen,
(2) halo,

(3) Ci-10akyl,
(4) Ci-10alkoxy,



ﬁ;gf;icéﬁ?ms are selected fr?rzn‘thgalglrloup consisting of 5 (3) “!’l!!'r"”}l“ymj“lm

(4) dderr]al kylthio, (5 OCN, 10

C err]fluoroal kyl (7) der] alkyl, (8)
-CJerr]H  wo9orm4emn (9) -CJerr]-Cerr]alkyl,  pcTiICA96/00682

(10) -C(R[err])(Rerr])-0H, 15 Rerr] is hydrogen, (err] alkyl,

CH err]OR[err], CN, CHerr]CN, C(err]fluoroal kyl, F, CON(R[err])[err],
nono- or di-substituted phenyl, nono or di-substituted benzyl, nono-
or di-substituted heteroaryl, nmono or di-substituted het er oar yl met hyl ,
wherein the substituents are selected fro tshe group consi sting of 20
(1) hydrogen, ¢ Thal (():t al k

(3) Jerr]alkyl, 4) err]al koxy,

(5) derr]alkylthio, 25 (5) Cl-loalkyltﬂno,( 6) CN,

(7)., Crlerr], _ 6) CN, (8)  -C(Rerr])(Rerr])-0H, and
Rlecr] is 30 (a) ?})jdr(@ﬁg (b) derr]alkyl,
(c) (Jerr]al koxy, ’%d()R err]al kyl t hi o,

(e). -OH, WO 97/ 14691 (8) -C(RI)R6)-OH, and

PCT/ CA96/ 00682 (e) aheterocycloalkyl group of 5, 6 or 7 members WRRH

contains 1 or 2 heteroatoms chosen from O, S, or N and

optionally contains a carbonyl group or a sulfonyl group.
(f) amono- or di- substituted benzocarbocycle in which the

carbocycle is a 5, 6, or 7-membered ring which optionally

10 contains a carbonyl group, wherein the substituents are
selected from the group consisting of
(1)  hydrogen,
(2) halo,
(3) Ci-6alkyl,
15 : (4) Cji-galkoxy,
(5) Ci-10alkylthio,
(6) CN,
(7) CFs3,
(8) -CRI)R6)-OH, and
20 (g) a mono- or di-substituted bicyclic heteroaryl of 8, 9, or 10

members, containing 2 to 5 heteroatoms chosen
independently from O, S or N, and in which each ring
contains at least one heteroatom, wherein the substituents are
selected from the group consisting of
25 (1) hydrogen,
(2) halo,
() Ci-6alkyl,
4 Ci-10alkoxy,
(5) Ci-10alkylthio,
30 6) CN,
(7 CFs, |
(8) -CR3YRS)-OH,and
R3 is hydrogen, C1.6 alkyl, CH20R7, CN, CH2CN, C]-4fluoroalkyl, F,
CON(R7)2, mono- or di-substituted phenyl, mono or di-substituted



orgerr e, ana—— @ 70" o erry e [TRMM TN
and Rlerr] together with the carbon to which they are attach®ed “forfm

sat ur at ed m)noc_ycllc carbon ring of 3, 4, 5, 6 or 7 atons; err] and
Rlerr] are M¥@¥4Yependent!iy sel ected fromthe group conBF¥EN ?fd’%?

(a) hydrogen, and (b) derr]alkyl, 10 or Rerr] and
Rlerr] together with the atomto which they are attached
forma saturated nonocyclic ring of 3, 4, 5, 6 or 7 atons; each R err]
is independently selected fromthe group consisting of (a)
hydr ogen, (b) derr]alkyl, 1226- (c) phenyl or
nonosubstituted phenyl wherein the substituents may be
hal o, Cerr]alk al r
CF[err], and %Enzﬁ[ E{Jdot(;l %%ubﬂtnf%ﬁéﬁt%ﬁ#ggﬂbﬂ}on[g\# ecg ?‘é’ﬁ‘z‘ te“;l/\,her ein the
substituents heteroarylme Whﬁ@}nﬂ'te sgtuegf%m}e]sg gejed from: SMORBxy,
d err]al kyl t hi ocoﬁ}isugg each Rerr] is
i ndependently selected from t wardrﬁma stl ng of (a) )
d err]al kyl, (b) en nmbnosubstituted phenyl wherein the
substi t uent s3 B@ hal o, Cerr]alkyl, ([err]al koxy,
C[err]alkylthio, CN, or 25 (3) C1.4a1kyl CF3, and (c) benzyl
or nonosubstituted benzyl wher )n ituents may be
hal o, Cerr]al kyl, (err]al kox Cgregi& lthio, CN, or
CF3; R err] and Rerr] t h Kb carbon to which they are
connected forma 30 carbonyl (6) CN{16 and R17 are independently sel ected
fromthe grqgp consisti ng of ):‘ (a) hydrogen (b)
d err]al kyl, (c) (%; rr] 0ol Cl d WO 97/ 14691
PCT/ CA96/ 00682 % )(Rﬁg -OH, an

R4is

(a) hydrogen

15 (b) Cj-ealkyl, .
(C) C 1-6alk°xy,
(d) Cl '6alky lthio’

(e) -OH,
(f -OCOR7,
20 (g@ -SCOR7,
(h) -OCO2RS, and
(i) -SCO2RS,

or R3 andR4 together with the carbon to which they are attached form a
saturated monocyclic carbon ring of 3, 4, §, 6 or 7 atoms;
25 RS and R6 are each independently selected from the group consisting of
(a) hydrogen, and
(®) Ci-ealkyl,
or R and RS together with the atom to which they are attached
form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;
30 each R7 is independently selected from the group consisting of
(a) hydrogen,
(b) Cj-galkyl,



- 230 - (d) Jerr]al kyl am ne, (e)
nonosubsti tut ed phenyl wherein the substituents ) ““l“""l"fum “IllllH“l
CrerrTarkyr, (err]alkoxy, Cerr]alkylthio, (err] » Lt hs
[err]al kanoic acid, C[err]al kylamne, CN, COOH or CF3, and 5 (f)

benzyl or noweryhigdes t ut ed benzyl wherein the substituents PCT/CA%r08682al o,

Cerr]Jal kyl, Cerr]alkoxy, Cerr]Jalkylthio, (Jerr]al kanoic acid, ([err]

[err]al kyl ami ne, CN, COCH or CF[err]. 5. A conpound
according to Caim4 wherein 10 X is O Yis O Rerr] is
selected fromthe group consisting of (a) SJerr]CHerr], and

(b) SOerr]NRlerr]Rerr]; 15 Rerr] is sel ed fromthe group consisting
nono- or di- substitut*d phenyl wherein the

substltuents are . sel ected fromthe group consisting of
(1) hydrogen, (c) phenyl or ponosuhstituted phenyl wherein thesgubstituents

d err] al koxy, may be halé) C a kKYalkvixy, C1-4alkylthio, CN,or  (5)
CN, (6)C e? % l}(c);?'anL 4 9, Claaty (7) derr]
al kyl, 25 (8) r]H,

Cq_er r]-derr]al kyl ,(d) benzylsmmonesub,sunngd henq]ewhqrem ﬂ;el substituents
CHerr]OR{erry, CN, CH er méy\be hhky, Q1f-4alkibaC kWalkdxy, C1-4alkyhhiv, CN, or

di -substituted phenyl, no r di-substituted benzyl, nono- or
di -substituted heterogryl, no or di-substituted het eroaryl met hyl, 30
wherein the subseachRfisindependensly selected frarh sheygronp consisting ofy of
(D) hydrogelnk I (a) Ci-galkyl, (2) hal o, k
(9“;’3 M%Srlr] al kvt (b) phenylor monosubsthteb pgenyf sz%ere% 682
10 may be halo, C1-4alkyl, C1-4alkoxy, C1.4alkylthio, CN, or
CF3, and

(c) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C1-4alkyl, C1-4alkoxy, C]- 4a1ky1thxo CN, or
CF3;
15 R9 and R10 together with the carbon to which they are connected form a
carbonyl;
R16 and R17 are independently selected from the group consisting of
(a) hydrogen
(b) Ci-6alkyl,
20 (c¢) Ci-6alkanoic acid,
(d Cji-6alkyl amine,
(e) phenyl or monosubstituted phenyl wherein the substituents
are halo, C1-6alkyl, C1-galkoxy, C]-6alkylthio, C]-
6alkanoic acid, C1-galkylamine, CN, CO2H or CF3, and
25 (f)  benzyl or monosubstituted benzyl wherein the substituents
are halo, C}-6alkyl, C1-galkoxy, C1-6alkylthio, C1-
ealkanoic acid, C1-6alkylamine, CN, CO2H or CF3.

4. A compound according to Claim 3 wherein
30 XisO;
Y is O;
R1 is selected from the group consisting of
(@ SO2CHj3,
®) S(O}NRI6R17 and



() oy and e S wer R ) MRV

(a) hydrogen (b) derr]alkyl,

d err] al koxy, (d) C[err]alkylthro and 1 (e)
-OH, and WP and Rlerr] together with the carbon tg%f%w“ﬁaﬁey are
connected form a car bonyl . 6. A conpound
according to Caim5 wherein 15 X is O Yis O Rlerr] is

sel ected fromthe group consisting of (a) SJerr]CHerr], and

(b) SJerr]NRerr]Rerr]; 20 R2 is selected fromthe group consisting of
nmono- or di- substituted phenyl or naphthyR28kerein the
substituents are selected fromthe group con3| sting of

(1) hydrogen, (5 CN,

(6) CF[err], and ) © (O)(Nﬁ)ﬁl?i err al_kyl, Rlerr] is
hydrogen or (] er R issejected from e groppiconsis Q@n or (Jerr] alkyl; 30
R[err] and Rlerr] toget hermwnbhdxhern'&sbbsumtedvﬁhenmbhnaplﬁhylwhaﬂmﬂwl form:

P - CAgg?ngggl VQubélititits are selected from the group consisting of
5 (1) hydrogen,
(2)  halo,
(3) Ci-galkoxy,
(4) Cj-galkylthio,

(5) CN,

10 (6) (1.3 fluoroalkyl
(M C1-4alkyl,
(8) -CO2H,

9) -CO2-Ci-10alkyl,
(10) -CRS)RS)-OH,

15 R3is hydrogen, C1-6 alkyl, CH20R7, CN, CHoCN, Ci-4fluoroalkyl, F,
CON(R7)2, mono- or di-substituted phenyl, mono or di-substituted
benzyl, mono- or di-substituted heteroaryl, mono or di-substituted
heteroarylmethyl, wherein the substituents are selected from the group

consisting of
20 (1) hydrogen,
(2) halo,
(3) Ci-galky),
@) Cialkoxy,
(5 Cj-4alkylthio,
25 6) CN,
(1 CFr3,
(8) -C(R3)(R6)-OH, and
R4 is
30 {a) hydrogen
(b) Ci-6alkyl,

(¢) Ci-6alkoxy,
(d Cj-6alkylthio,
(e) '0H1



;< |2§20 Yis Q YRferrf\ .angce)fjggr 2¢C1C?£glmn?hfaoggoﬁ:o ﬂmmnm‘"“lmn

(a) Sgerr]CHerr], and (b) SJerr]NRlerr]Rerr]

Is selected fromthe group consisting of mono- or d|
substi t ut ed yabeimske;or napht hyl wherein the PCT/CABEEIES2L LENT S
are selected fromthe group consisting of 10 (1) hydrogen,

(2) hal o, (5) CN, (6) CF3, and

(7) derr] alkyl, 15 Rerr] is nethyl or ethyl; Rlerr] is nmethyl or
et hyl; and Rlerr] and R err] together wi th the carbon to which they
are connected forma car bonyl . 8. A conpound
according to Caim3 wherein X |s se?'%%ted fromthe group consisting
of (a) CH2, and _ (b) O, Y is selected fromthe
group consisting of 25 (f) (@COW, and (b) O, Rlerr]
Is selected fromthe grOl(g .611.7‘ of (a) SOerr]CHerr],
(b).SO[err]NRlerr] Rl err] sqﬂd(c) S(O(NH)NH err]; Rl err]
is selected fromthe grOL(B coﬁ 2R (a) mono- , di- or
tri;substituted heteroaryb vx/naS@()zRg heteroaryl is a

monocycl i ¢ ag ongf RS gridhaH Qlgethe? VAT the’@dron to whicl ey arb4fiththed form a

PCT/ CA96/ 00632
saturated monocyclic carbon ring of 3, 4, 5, 6 or 7 atoms;

RS and R6 are each independently selected from the group consisting of
(a) hydrogen, and
(b Ci-ealkyl,
10 or RS and RS together with the atom to which they are attached
form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;
each R7 is independently selected from the group consisting of
(a) hydrogen,

(b) Ci-qalkyl,
15 - (c) phenyl or monosubstituted phenyl wherein the substituents
may be halo, C].4alkyl, C1-4alkoxy, C]-4alkylthio, CN, or
CF3, and

(d) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C1.4alkyl, C1-4alkoxy, Ci-4alkylthio, CN, or

20 CF3
each R8 is independently selected from the group consisting of
() Ci-4alkyl,

(b) phenyl or monosubstituted phenyl wherein the substituents
may be halo, C1-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or
25 CF3, and
(c) benzyl or monosubstituted benzyl wherem the substituents
may be halo, C}-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or
CF3;
R9 and R10 together with the carbon to which they are connected form a
30 carbonyl; |
R16 and R17 are independently selected from the group consisting of
(a) hydrogen
() Ci-calkyl,
¢) Ci-6alkanoic acid,



- 233 - ring having one hetero atom whi

and optionally 1, 2, or 3 additional N aﬂmuﬂ““l“mmmn
the heteroaryl is a monocyclic ring of 6 atoms, said ring * ¢ - * % °
having one hetero atomwhich is N, and optionally 1, 2, or 3 5

additional WOHB#E! wherein the substituents are sel ect edPCT/CA96/00682
fromthe group consisting of (1) hydrogen,

(2) halo, (3) dJerr]alkyl, 10
(4) (derr]al koxy, (5) d(derr]al kylthio,

6 CN, (7) CFerr], (8)
-C(Rerr])(Rerr])-04, and 15 (b) -23p0m0no- or di- substituted
benzohet erocycl e i n which the heterocycle is a 5, 6, or
7-menbered ring whi C | O 1 or 2 heteroatons
chosen i ndependent | gﬁbf fg@&ﬁi@ %hrmﬁ’

) . and which may contain
a carbonyl group or (&) suphenyliorgnengsubstituted phenyl wherein ghesubstitugats :

substituents are sel ect edrefhialo) ChspalikylyQ126alkoxy, C1-6alkylthio @si sting of
(1) hydrogen, s\ and ,
(3) derr]al kyl, galkanoic acid, Cl‘é@’{l 2 Qg CE3; and
(5) derr] & kyfhio, benzyl or monosubstituted berzy] whenein the substituents
(7) CF[err], arehalo, Cj-6alkyl, C1.6alkoxy, &)1 -calkyRhiv, Q)-68kanoic) acil), Cand
(c) a heter ocﬂgﬁaﬁ*h?%ﬁu (56}1501. éF r 7 menbers which 30

‘o’ C

contains 1 or eroa osen fromQ S, or N and
optionally contains a carbonyl group or a sul fonyl group. (d) a

nono- or di- substitut edSbenZAQﬁfrbp&m&doﬁdﬁ‘{gitﬁfﬂhhﬁ4wherein
car bocycl e llos axfisdi or 7-nmenbered ring which optionally

Y is O;
R1 is selected from the group consisting of
(a) SO2CH3, and
(b) SO2NRI16R17;
15 R2is selected from the group consisting of
mono- or di- substituted phenyl wherein the substituents are

selected from the group consisting of
(1) hydrogen, '

(2) halo,

20 (3) Ci-qalkoxy,
4) Cj-galkylthio,
(5) CN,
(6) Cji-3 fluoroalkyl
(7 Ci-4alky),

25 8 -CO2H,

9) -CO2-Ci-10alkyl,
R3 is hydrogen, Ci-6 alkyl, CH20R7, CN, CH2CN, C-4fluoroalkyl, F,
mono- or di-substituted phenyl, mono or di-substituted benzyl, mono- or
di-substituted heteroaryl, mono or di-substituted heteroarylmethyl,
30 wherein the substituents are selected from the group consisting of
(1) hydrogen,
(2) halo,
(3) Ci-3alkyl,
(49) Ci-3alkoxy,



Y\!2)3491-7{ 14091 contains a car honvl group, wher ei. “lnmmﬂﬂ“" Wﬂﬂlll

substituents are sel ected fromthe group cénsfstind off *
(1) hydrogen, (2) halo, 5

(3) derr] ¥&naem (4) d err] al kORET/CA96/00682

(5 derr]al kylthio, (6) CN,

(7) CrF[err], 10 _ (8) -C(Rerr])(Rerr])-0oH, and

(e) a nono- or di-substituted bicyclic heteroaryl of 8 9, or 10
menbers, containing 2, 3, 4 or 5 heteroatons chosen
i ndependently fromQ S or N and in whi %each ring
contains at | east one heteroatom wherei” e substituents are 15

sel ected fromthe group consisting of (1)

?:%/dro]gelnk . ) @2933“5&1!%[0’ » - (3)
err]a err]al koxy,

(5). d er?/] al kyl t hi o, _ Eg; (é;l ,&ﬂh ]6) CNy

(7) CFlerr], 3 (8) -c(Rerr])(Rerr])-oH and

Rerr] is hydroB.érxs Cerr] alkyl, CHerr]OR err], CN, CH err]CN,
C[err]fluorcgllkyl F, 25 CO\I(R[err])[err] nmono- or di-substituted phenyl,

mono or di - subst i t ut ed g nono- or di-substituted heteroaryl,
mono or di-substituted @ hBY | methyl, wherein the substituents are
selected fromthe group (b) €Edn3alkyl.ng of (1)
ra/dro]gelni( ?0 () Ci-3alkéky, Zal OCe[ al k (3)
err]al kyl, rr] al koxy,
(5) Cerrjalkylthio, @ Ci- 3alkylthic and (6) ON,
10 (¢) -OH;and
R and R10 together with the carbon to which they are connected form a
carbonyl.

: 6. A compound according to Claim 5 wherein
15 XisO;
Yis O;
R1 is selected from the group consisting of
(a) SO2CH3, and
(b) SO2NRI6RIT;
20 R2 is selected from the group consisting of
mono- or di- substituted phenyl or naphthyl wherein the
substituents are selected from the group consisting of
(1) hydrogen,

(2) halo,

25 (5) CN,
(6) CF3,and
(7) Ci-aalkyl,

R3 is hydrogen or C1-3 alkyl;
R4 is hydrogen or C1-3 alkyl;

30 RS9 and R10 together with the carbon to which they are connected form a
carbonyl.



g (1) o3, | AR A

-C(Rerr])(Rerr])-H, and Rlerr] is 5 *(a& thydroden*
(b) derr]alkyl, (c) (Jerr]al koxy,

(d) O err] &YR§WumeI 0, (e)  -OH, 10 PCT/CA96/0p48}
-OCOR[err], (g) -SCORerr], (h)
-OCderr]Rerr], and (i) -SCerr]Rerr], or R3
andR4 together with the carbon to which they are attached forma 15

sat urat ed nonocyclic carbon ring of 3, 4, 5, 6 or 7 atons; Rlerr] and
Rlerr] are each independently selected frpsmithe group consisting of

(a) hydrogen, and (b) derr]alkyl, or R5 and R6
together with the atomt o, whi gh . forma
saturated nonocyclic ri n87'of ?:cﬁlg%?ﬂ@gs?‘;@ﬁggf‘éfﬁmﬁw@a%‘ﬁ R7 is

| ndependently s 8@ed fromthe group consi sting of (a) :
hydr ogen, YisQ; (b) (err]alkyl, (c) phenyl or

E‘;PS?“?:FLL?i’éﬁﬁﬁq“%%ftefﬁlﬁfr§ggg§%%§§#??é%i&@ﬁ?h?o?SCN, or b
CF[err] and? or nonosubstituted benzyl wherein the

substituents (b) 02NR e halo, C(ferr]alkyl, C[err]alkoxy,
d err]al kyl t hi o i’,o each R8 i s i ndependently

selected from t rsgfp&t%doﬁg&ﬂeﬁogp consxs&ﬁg C{er r]al ktﬁ
(b) phenyl or nonosubstim@nedopdie ﬁ?bsmphﬁm&fﬂmw wderein the

may be halo, C[err]alkyl,sublseituehtd &r@selectédfrohptheygrotip eonéibling of
GF3, and 49 (1) hydrogen,

(2) halo,
(5) CN,
(6) CF3, and
(7) Ci-4alkyl,
15 R3is methyl or ethyl;
Réis methyl or ethyl; and
R and R10 together with the carbon to which they are connected form a
carbonyl.
20 8. A compound according to Claim 3 wherein
X is selected from the group consisting of
(@) CH2,and
(b) O’
Y is selected from the group consisting of
25 (a) CH2,and
® O,

R1 is selected from the group consisting of
(a) SO2CH3,
() SO2NR16R17 and
30 ()  S(O}NH)NH2;
R2 is selected from the group consisting of
(a) mono-, di- or tri-substituted heteroaryl wherein the
heteroaryl is a monocyclic aromatic ring of 5 atoms, said
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(c) benzyl or nonosubstituted benzyl wherein the su stltuent*s c
may be halo, Cerr]alkyl, (err]al koxy, C[err]al kylthio, CN, or

CFlerr]; wodlassi] and Rl err] together with the carbon eoTrAd&ieeszhey are
connected forma 5 carbonyl; Rlerr] and R err] are independently

sel ected fromthe group consisting of (a) hydrogen

(b) derr]alkyl, (c) derr]al kanoic acid, 10 (d)

C err]al kyl am ne, (e) phenyl or nonosubstituted phenyl
wherein the substituents 23:,’are hal o, ([ err]alkyl,

Cerr]al koxy, C[err]alkylthio, Cerr]
Clerr]alkylamne, CN, CJerr]H or CFlerr], and = I\Sf benzyl or
nonosubstituted benzyl aving one bistarpatemiwhich is S, O, or N, angt e hal o,

[C[er ]r] i’ilkkyl Cler (r]I ] aICFOX nGhﬁnyllaBkMiB*auanu&IaﬁNhoms or
err] al kanoi ¢ aci errgda a er I
9. A conpound accordin b Wg WQFXBIC nhg)?? gg’h'f %“élcf"?g om t he

[err]alkan0|c aci d,

graqup consisting of 20 aVlng@l)ehwl[@a‘O]m which is N, andopnonﬂbyl 2,or3 Y
is selected §romthe groudditivial N attng) wherein the substlﬁléhts%%érektedand

(b) 0, 25 Rerr] is selefcteqh;romthe rL.ou onsi sting of (a)
SJerr]CH err], and rom Merr]R[err] Rlerr] is
sel ected fromthe group consi §1) ng yﬂrogen, mono- , di- or
tri-substituted heteroaryl whezei nhilae 30 heteroaryl is a
nmonocyclic aromatic ring of 5(§\)t On’ﬁ’l ri ng having
one hetero atomwhich is S, optionally 1,

2, or 3 addlQional N at ons: 0(4) Ci- 6a1k0xy,
(5) Ci-salkylthio,

6 CN,
(7) CF3, |
(8) -C(R)R6)-OH, and
15 (b) a mono- or di- substituted benzoheterocycle in which the

heterocycle is a 5, 6, or 7-membered ring which may contain
1 or 2 heteroatoms chosen independently from O, S, or N
and which may contain a carbonyl group or a sulfonyl group;
wherein the substituents are selected from the group

20 consisting of
(1)  hydrogen,
(2) halo,
(3) Ci1-6alkyl,
(4 Cj-ealkoxy,
25 (5 Ci-10alkylthio,
(6) CN,
(7 CF3,

(8) -C(R3)R6)-OH,and
(c) aheterocycloalkyl group of 5, 6 or 7 members which
30 contains 1 or 2 heteroatoms chosen from O, S, or N and
optionally contains a carbonyl group or a sulfonyl group.
(d) amono- or di- substituted benzocarbocycle in which the
carbocycle is a 5, 6, or 7-membered ring which optionally



having one hetero atomkich is N and optionally L 2. o M IIIIHlI;IIIl l

97/ 14691 PCT/CA36/ 80682 *
- 237 - additional N atons, wherein the uents are
sel ected  WO97/14691 fromthe group consisting of FricAiRbdehd
(1) hydrogen, (2) halo, 5
(3) Jerr]alkyl, (4) (Jerr]al koxy,
(5) derr]al kylthio, (6) CN,
(7) Cr[err], 10 (8 -C(Rerr])(Rerr])-0oH, and
Rlerr] is hydrogen, Cerr] alkyl, CHercep@R.err], CN, CH err]CN,
C err]fluoroal kyl, F, CC]\I(R[err])[err] nono- or di-substituted
phenyl, nono or d| substg it ed
heteroaryl mono or di- (Eistl cagboﬁ’gﬂ@rﬁh*wero in Hie ﬂiqsﬁtl%?%ér ern the
substituents are sel ect eﬁF TARPePnSISLg | ng of
(1) hydrogen, ¢)) hydrogem) hal o,
(3) Jerr]alkyl, (2) halo (4) Jerr]al koxy, 20
(5) derr]al kylthio, 3 C ’ (6) CN,
(7) CFlerr?P, () Ci- C(R[err])(R[err]) oH, and
Rlerr] is 25 (4)(aX1-6 (b)
Cerr]al kyl, (c 8&&5& koxy. (d)
d err]al kyl t hi o, EZ; )gll\] fhi’dv
(7 CF3,
10 (8) -C(R3)RS)-OH, and

(e) a mono- or di-substituted bicyclic heteroaryl of 8, 9, or 10
members, containing 2, 3, 4 or 5 heteroatoms chosen
independently from O, S or N, and in which each ring
contains at least one heteroatom, wherein the substituents are

15 selected from the group consisting of
(1)  hydrogen,
(2) halo,
(3) Ci-galkyl,
(4) Ci-ealkoxy,
20 (5) Ci-ealkylthio,
(6) CN,
(1 CF3,

(8) -CR5)}R6)-OH, and
R3 is hydrogen, C1-6 alkyl, CH20R7, CN, CH2CN, C1-3fluoroalkyl, F,
25 CON(R7)2, mono- or di-substituted phenyl, mono or di-substituted
benzyl, mono- or di-substituted heteroaryl, mono or di-substituted
heteroarylmethyl, wherein the substituents are selected from the group
consisting of
(1) hydrogen,
30 (2) halo,
(3) Ci-4alkyl,
(4) Ci-4alkoxy,
(5) Ci-4alkylthio,
(6) CN,



(o) -scomers]” (1) __coxterBrer] -,r]HIIlIII|||Il|||||||||||||||||

(r) -SCJerr]Rerr], WO 97/ 14691

PCT/ CA96/ 00682 ' - 238 -

R3 andR4 toged fssetd th the carbon to which they are att aclrewchosovss
saturated nonocyclic carbon ring of 3, 4, 5 6 or 7 atons; R5 and R6
are each independently selected fromthe group consisting of (a)
hydr ogen, and 5 (b) dderr]alkyl, or Rerr] and R err]
together with the atomto which they are attached forma
saturated nonocyclic ring of 3, 4, 5, 6 ?é}i at ons; each Rerr] is

i ndependent|y selected fromthe group co Ting of (a)

hydr ogen, 10 (b) derr]alkyl, (c) phenyl or
monosubstituted phenyl wherei §7X heCEBbst i t uent s may be
hal o, ([ err]alkyl, C[err]al ko ﬂ 6 d CN, or

CF3, and 4; beng) @qg)nosu g‘?t%’t ed benzyl wherein the
substituents 15R7IS may be halo, ([err]alkyl, Cerr]al koxy,
Clerr]alkylthio, CN or CF3 each Rlerr] is

I ndependent Ig sel ected fr t iy ﬁ_&; p consisting of (a)

d err]al kyl, 2 ) or nonosubstituted phenyl wherein the
substltuents 20 Cerr]al kyl, Cerr]al koxy,

Cerr]alkylthio, CN, or {(c) C1.4a1koxy, CFlerr], and (¢c)
benzyl or nonosubstitutedgd en |_4uik9tthid) the substituents

may be halo, (Cerr]alkyl, | kdbxy, C[err]alkylthio, CN, or

CF[err]; 25 Rerr] and R[‘@ r] ether with the carbon to which they are
connected fb@m a ca(tfbonyOCOR",

(8 -SCOR7,
(h) -OCO2RS, and
(@ -SCO2RS,
or R3 andR4 together with the carbon to which they are attached form a
15 samrated monocyclic carbon ring of 3, 4, 5, 6 or 7 atoms;
R3 and RO are each independently selected from the group consisting of
(a) hydrogen, and

(b) Ci-4alkyl,
or RS and R6 together with the atom to which they are attached
20 form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;

each R7 is independently selected from the group consisting of
(a) hydrogen,

(b) Ci-galkyl,
(c) phenyl or monosubstituted phenyl wherein the substituents
25 may be halo, C1-4alkyl, C]-4alkoxy, C1-4alkylthio, CN, or
CF3, and

(d) benzyl or monosubstituted benzyl wherein the substituents
may be halo, Cj.-4alkyl, C1-4alkoxy, Ci-4alkylthio, CN, or
CF3

30 each R8 is independently selected from the group consisting of

(@) Ci-qalkyl,

(b) phenyl or monosubstituted phenyl wherein the substituents
may be halo, C}-4alkyl, C1-4alkoxy, C]-4alkylthio, CN, or
CF3, and



Rlerr] and Rl err] are mdependently sel ected fromthe gro “u il
(a) hydrogen ~ (b) derrlalkyl, 30 (c) Wlﬂlﬂﬂlui il |||
aci d, (d) derr]alkyl amne, phenylt ot S
nonosubstituted phenyl wherein the substituents are

hal o, O] err] WO8469Y err]al koxy, C[err]alkylthio, Cerr] FPCT/CAI/0682
[err]al kanoic acid, Cerr]Jal kylamne, CN, CJerr]H or CF[err], and

WO 97/ 14691 PCT/ CA96/ 00682
- 239 - (f) Dbenzyl or nonosubstituted benzyl wherein the
substituents are halo, Cerr]alkyl, Cerr]alkoxy,
Cerr]al kylthio, ([err] [ al kanoi c acid,
Cerr]al kylamne, CN, CJerr]H or CFerr]. 5
conpound according t i tuted
het er oaryl wherein hgfgr k%%l@%ghgsubsuthQ#@@ggR&?%hsgbﬁﬁ {
consi sting of may be halo, Gis4alkyl, C1-4alkoxy, C1 L
di azinyl, 10 i m dazol yl , (4)
i sooxazol yl, )
oxadi azol I R9 and R10 togeth% %nth gg%%{by\%%lch they are connect(eg)foﬁg
pyrazolyl, 5 carbonyl; (9) pyridyl, (10) pyrrolyl,
(11) tetrazinyl R16 and R17 are inde ddéntlyeﬁdlait@dfﬂom&fégmup consisting of (13)
t hi adi azol yl, , (a) 4) thiazolyl, %15)
t hi enyl (b) ?’_ Jiky ll azinyl, or
(¢) Ci-galkanoic acid,
10 (d) Ci-ealkyl amine,

(e) phenyl or monosubstituted phenyl wherein the substituents
are halo, C1-galkyl, C]-galkoxy, C1-galkylthio, C1-
6alkanoic acid, C]-galkylamine, CN, CO2H or CF3, and

() benzyl or monosubstituted benzyl wherein the substituents

15 are halo, Ci.galkyl, Ci-galkoxy, C1-6alkylthio, C1-
6alkanoic acid, Ci-galkylamine, CN, CO2H or CF3.

9. A compound according to Claim 8 wherein
X is selected from the group consisting of

20 (@) CH2,and
® O, __
Y is selected from the group consisting of
(a) CH2,and :
® O

25 Rl is selected from the group consisting of
(a) SO2CH3, and
(b) SO2NRI6RI7,
R2 is selected from the group consisting of
mono- , di- or tri-substituted heteroaryl wherein the
30 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 additional 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, or 3



(17) triazolyl, and the substituents are sel ected frothe
g oup_consi sting of 3)—byaroger, ] IIIIlllllllllllllllllllll

(2) halo, (3) C[err]a ky

(4) Jerr]al koxy, 30 (5) C[err]al kylthlo

(6) CN, andwo 9714691 (7) CF3. WO POTn900682

PCT/ CA96/ 00682 - 240 -

11. A conpound according to Caim 10 wherein Rlerr] is a nono- or

di -substituted heteroaryl wherein heteroaryl is - selected from
t he group consisting of (1) furanyl, 5 (2)
di azi nyl, (3) imdazoly, v (4)

i sooxazol yl , (5) isothi<azolyl, (6)

oxadi azolyl, 10 ... (7). oxazoly

pyrazol yl , additianal )N)gtomsy |where1n the substituents arg 5g c;gd( rolyl,
(11) thiazolyl, 15 from the graddp’¢ondistitip/bf wherein the substituents are
sel ected fromthe ) h%!%lé consi sting of

(1) hydrogen, ?3 hal o,

(3).dJerr]alkyl, 20 (2) halo, (4) (err]alkoxy,

(7) Crlerrls (3) Ci-6alkyl,

(4) Ci-ealkoxy,
(5) Ci-ealkylthio,

(6) CN,
(M CFRs,
10 (8) -C(R5)YR6)-OH, and

R3 is hydrogen, C1-6 alkyl, CH20R7, CN, CH2CN, C1-3fluoroalkyl, F,

CON(R7)2, mono- or di-substituted phenyl, mono or di-substituted

benzyl, mono- or di-substituted heteroaryl, mono or di-substituted

heteroarylmethyl, wherein the substituents are selected from the group
15 consisting of

(1) hydrogen,

(2) halo,
(3) Ci-4alkyl,
| (4) Cj-galkoxy,
20 (5) Cj}-4alkylthio,
'(6) CN,
(7 CFs,
(8) -C(RS)R6)-OH, and
R4 is
25
(a) hydrogen
(b) Ci-qalkyl,
() Cji-galkoxy,
. (d) Cj-galkylthio,
30 (¢) -OH,
(f) -OCOR7,
(g -SCOR7,

(h) -OCO2RS, and
i -SCO2RS,



Rlerr] i s ool octed £rom the group consiSting of ol!ﬂﬂﬂilllllfllﬂl |Iﬂ |IL!||
| i

SJerr]CH err], and (b) SJerr]NH err]; err] s A

or di-substituted heteroaryl wherein heteroaryl is 30 lected from
the group CHRng of (1) furanyl, PCTICASGDsE

(2) diazinyl, (3) imdazolyl, (4)
oxadi azol yl , WO 97/ 14691 '

PCT/ CA96/ 00682 - 241 -

(5) pyrazolyl, (6) pyridyl, (7)
pyrrolyl, (8) thiazolyp38-5 (9) thienyl,
wherein the substituents are selected fromthe group

(C(Z))n i ﬁ;: gg Of or R3 andR# together with tlz%?ér%ﬁgttﬂi(ﬂ%?@@{%y are attached form a (4)

met hoxy, and saturated monocyclic carbon ripgpf 304 3r6 pr 7 atoms;Rl err] is hydrogen;

Cerr] alkyl, R sid RORireehth ifdipenditmly $dbbie@ifaim id priupaddnsisting of

nono- or di-substityted phenyl ag&no or di-substituted bénzyl, nono- or
Ry diRgsr,

di - substituted hetelFva di -substituted heteroaryl nethyl, 15
wherei n t heSsubsti t (®Ont sSChvdalkedy ect ed from the group consi sting of

(1) hydr Ogelni( oo RS and RO together with(tRe atdid'té which they are attached
(3) derr]alkyl, form a saturated monocyf:ﬁlg rin(g:[oefri ]4?55 867 atoms;

each R7 is independently selected from the group consisting of
(a) hydrogen,
10 (b) Cj-4alkyl,
(c) phenyl or monosubstituted phenyl wherein the substituents
may be halo, C]-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or
CF3, and
(d) benzyl or monosubstituted benzyl wherein the substituents
15 may be halo, C]-4alkyl, Ci-4alkoxy, C1-4alkylthio, CN, or
| CF3
each R8 is independently selected from the group consisting of
(a) Ci-galkyl, -
(b) phenyl or monosubstituted phenyl wherein the substituents
20 may be halo, C}.4alkyl, C]-4alkoxy, C1-galkylthio, CN, or
CF3, and
(¢) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C1-4alkyl, C]-4alkoxy, C1-4alkylthio, CN, or

CF3;
25 R9Y and R10 together with the carbon to which they are connected form a
carbonyl; :
R16 and R17 are independently selected from the group consisting of
(a) hydrogen
(®) Ci-ealkyl,
30 (c) Ci-ealkanoic acid,

(d) Ci-6alkyl amine,

(e) phenyl or monosubstituted phenyl wherein the substituents
are halo, C1-galkyl, C1-6alkoxy, C1-6alkylthio, C1-
6alkanoic acid, C1-galkylamine, CN, CO2H or CF3, and



20 (5 Jerr]al kylthio,

s

d err] al koxy, ' (d) dderr]al kylthio, and

(e) -OH amb@sbdierr] and R err] together with the carbearicassasesszh t hey

are connected forma car bonyl . WO 97/ 14691

PCT/ CA96/ 00682 - 242 -

13. A compound according to Caim 12 wherein Xis O Yis O

Rlerr] is selected fromthe group consisting of 5 (a) '

SJerr]CHerr], and ' (b) S errlLyHerr]; Rlerr] is a nono-

or di-substituted heteroaryl wherein hef aryl is sel ected from

the group consi sti n% of (tec} furanyl, 10 . (2)

di azi nyl , benzy]orimerpsubstituted benzyl wherein the substituents

%a.di azol yl, () are halo{ €)-galkyl; @vbalkoxy, C1-galkylthio, C1(6) V\ﬁyrl dyl,
erein

the substituents are sel ﬁ‘%‘x racxd.tgé-ﬁalkylamme,CN( @Oﬂtﬂ&w gr oup

consi sting of (1) hydrogen,

(2) Br, d & F, 10. 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,
10 (3) imidazolyl,

(4) isooxazolyl,
(5) isothiazolyl,
(6) oxadiazolyl,
(7) oxazolyl,

15 (8) pyrazolyl,
9 pyridyl,
(10) pyrrolyl,
(11) tetrazinyl
(12) tetrazolyl.

20 (13) thiadiazolyl,
(14) thiazolyl,
(15) thienyl,
(16) triazinyl, or
(17) triazolyl, and the substituents are selected from the

25 group consisting of
(1) hydrogen,
(2) halo,

(3> Ci-4alkyl,

(4) Ci-4alkoxy,
30 (5 Cj-4alkylthio,

(6) CN,and

(7) CFa.



zzagd %) (r5r§3t @Iél?, Rerr] is hydrogHI ‘&}'"m m" l“l
ecr|u

al kyl ; Rlerr] is hydrogen or CJerr] alkyl; 25 R err]

t oget her with the carbon to which they are connected form a car bonyl
14. A conpoWRi9d6dr ding to Cl aim 13 wherein X i's O PGHCASSPES2
Rlerr] is selected fromthe group consisting of (a)
SJerr]CH err], and (b) SJerr]NH err]; WO 97/ 14691
PCT/ CA96/ 00682 - 243 -

R2 is a nono- or di-substituted pyridyl, wherein the
substituents are selected fromthe group ggnsi sting of
(1) hydrogen, (2) B, d or F, 5

Egg (r;el;{ g)r”r] ; R err] W{‘ﬁ% cdggﬁ%quqﬂ Wh""relg['err] S
hydrogen or eR?]lSalmwlﬁ- mtﬂl-sqb@thte@hqterqmwl wmwammm the carbon to-
whi ch they are connegiqsfed fioft the groupGahbisting of _ 15. A
Rerr] s selected from tﬁi;“ 1?%%“6%3%2. sting of © ey
S err]CH er¥], and diazinyl,

(3) imidazolyl,

(4) 1isooxazolyl,

(5) isothiazolyl,

(6) oxadiazolyl,

10 (7) oxazolyl,

(8) pyrazolyl,

©) pyridyl,

(10) pyrrolyl,

(11) thiazolyl,

15 (12) thienyl, wherein the substituents are selected from the
group consisting of
(1)  hydrogen,
(2> halo,
| (3) Ci-3alkyl,
20 (4) Cj-3alkoxy,
(7) CFs.
12. A compound according to Claim 11 wherein
Xis O;
25 YisO;

R1 is selected from the group consisting of
(@) SO2CH3,and
(b) SO2NH2;
R2 is a mono- or di-substituted heteroaryl wherein heteroaryl is
30 selected from the group consisting of
(1) furanyl,
(2) diazinyl,
(3) imidazolyl,
(4) oxadiazolyl,



ety antt " *° Rlerr] and B erc] togerher uith the carbon {INNINRTRAMITIN

are connected forma car bonyl . 16.: A*cofrpotnd® 3
according to Caim1l selected fromthe 25 group consisting of (1)
3-(3,4-D fl| woreakenoxy) - 5, 5-di net hyl - 4- (4- (et hyl sul f onyl pcT/CA96/00682
phenyl ) -5H f ur an- 2- one, (2)

3- (3- Fl uor ophenoxy) - 5, 5-di et hyl - 4- (4- (et hyl sul f onyl ) phenyl ) -
5H furan- 2-one, 30 (3)

3-(3,5-D fluorophenoxy) -5, 5-di net hyl - 4- (et hyl sul f onyl )

phenyl ) -5H f ur an- 2- one, (4)

3- Phenoxy- 5, 5- di net hyl - 4- (4- (et hyl sul fo%l)'phenyl) 5H

f uran- 2- one, (5)

3-(2, 4- Di f| uor ophenoxy) - 6)5 opyrezdyl,- 4- (4- (et hyl sul fonyl) VO
97/ 14691 dyl PCT/ CA96/ 00682
- 244 - phenyl) H-fura - one, (6)

3- (4- Chl or ophenoxy) - 5, 5- SI mstmg}'lr 2(4-(met hyl sul fonyl)
phenyl ) - 5H fur an- 2- one, (8) thiazplyl,

3- (3, 4- Di chisor ophenoxy) - {9)5- dhieylywhéreinthe $ilbstitieiy hde selected from the
phenyl ) - 5H f ur an- 2- one,

3- (4- Fl uor ophenoxy) - 5, 5- &1‘%’[7@ I"@4“( met hyl sul f onyl )
phenyl ) - 5H- f ur an- 2- one, ( hydrogen,
3- (4- Fl uor ophenyl t hi o) - 5, 5- di gt h)ﬂai& (4- (met hyl sul fonyl)

phenyl ) -5H furan-2-one, 10 (1Q

3-(3.5-Di fl uor ophenyl t hi o) - 5, &di ﬁi!?ﬁ‘ﬂﬂ 4- (4-

(et hyl sul f1hyl ) phenyl ) - 5Hfuﬁ4an znaﬁhexy,and ( 11) 3-Phenylthio-5
, 5-di met hyl - 4- (4- (et hyl sul f oggyl ) ORgy! ) - SH furan- 2-one,

( 12) 3-(N Phenyﬁglgg Hf?aroieﬁ é'l @Lﬁ%i dﬂ&éﬁ{mﬁﬁybﬁi@l@ r%h 24fluoroalkyl, F,
mono- or di-substituted phenyl, mono or di-substituted benzyl, mono- or
di-substituted heteroaryl, mono or di-substituted heteroarylmethyl,

15  wherein the substituents are selected from the group consisting of
(1) hydrogen,
(2) halo,
(3) Ci-3alkyl,
(4) Cj-3alkoxy,

20 (5) Cji-3alkylthio,
(6) CN,and
(7) CF3;
R4 is
25 (a) hydrogen
(b) Ci-3alkyl,

(¢) Ci-3alkoxy,
(d) Ci-3akkylthio, and
(e) -OH;and
30 R9 and R10 together with the carbon to which they are connected form a
carbonyl.



15 phenyl ) - 5H f ur an- 2- one, - (13)
e onepy aeepe sy ante |

3- Oycl ohexyl oxy- 5, 5- di et hyl - 4- (4- (et hyl sul f onyl ) phenyl )-

5H-f ur an- 2- 3¥RIHE! (15) PCT/CA96/00682

3- Phenyl t hi o- 4- (4- (et hyl sul f onyl ) phenyl ) - 5H f ur an- 2- one, (16)
3-Benzyl - 5, 5-di et hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5H f uran- 2- one,
(17) 3-(3,4-Di fluorophenyl hydroxynet hyl ) -5, 5-di net hyl - 4- (4-

(et hyl sul fonyl ) phenyl ) - 5H fur an- 2-one, 25 (18)

3-(3,4-D fluorobenzoyl)-5, 5-di rret hyI 4- (Dgoret hyl sul fonyl)
phenyl ) - 5H f ur an- 2- one,

3- Benzoyl - 5, 5- di net hyI (3.4 (KeéorXp&ﬂJ:J Qc%rb&%etnyél)angl_fz wherein

furan- 2-one,
4- (4- (Met hyl suIKdﬂ)Q.)phenyI) 3- phenoxy- 1- oxaspiro[ 4.4] 30 -
non- 3-en-2-one, Y is O: (21) 4-(4-(Methyl sul fonyl) phenyl)-3-phenylthio- 1

R L o gt )
benzenesul f ohani de. (@)

(23) 3-(4-Fl uorobenzw)) ESGQNHE;'[ hyl - 4- (4- (et hyl sul f onyl )
phenyl ) -5H fura

3-(3, 4-Di fl uor og‘n éﬁ% ong- %q%%aé}tﬁ%pﬁﬁmqgl yherein heteroaryl is
(met hyl sul f onyl ) pherselgctedifiom the groypeonsisting of ( 25)

3- (5-Chl oro-2- pyri dyl oxy)i¥p. 5 Ihyl 4- (4-
(et hyl sul f yI ) phenyl) mg?%f ur J0n€, (26)
3-(2-pyri dy xy) -5, 5-di yI -4 rret hyl sul f onyl )phenyl ) -

5H f ur an- 2- one, hyl 2- pyridyl oxy) -5, 5-di net hyl - 4- (4-

10 (et hyl sul fonyl) F(hynyb)(aéidzél?n]an 2- one, (28)
3- (3-1soquinolinoxy)-5,5 (gbmsbw - d-(4- (met hyl sul fonyl)
phenyl ) -5H furan- 2-one,

3- (4- (Met hyl sul f onyl )pher(@) PYp¥hoxycycl opent - 2- enone, and (30)
3- (4- (Met hylSul f onyl ) pher(@)) - ThiagoMd,di f | uor ophenoxy)

(8) thienyl, wherein the substituents are selected from the
group consisting of
(1) hydrogen,
(2) Br,ClorF,

- 245 -

20 (3) methyl,
(4) methoxy, and
S) CF3;

R3 is hydrogen or C1-3 alkyl;
R4 is hydrogen or C1-3 alkyl;

25 R9 and R10 together with the carbon to which they are connected form a
carbonyl.

14. A compound according to Claim 13 wherein
X1s0O;
30 YisO;
R1 is selected from the group consisting of
(@) SO2CH3, and
(b) SO2NH2;



(]3-(5)n‘pOSi t?g(r:ll ?g(rant r ggﬂ?inggeén i nf | anmat ory é?éeaseAsgggtra naum ‘I“ “lll “l“l

tTEatrment with a non-sterol dal anti - i nf | anmat ory agent

non-toxic therapeutically effective amunt 20 of a conpound of for rrul a
(1), or a ph@br;%;&g; i cally acceptable salt thereof, mwmmszo Claim
1, 2, 3, 4, 8, 9, 10, 11, 12, 13, 14, 15 or 16, and
pharmaceutically acceptable carrier. 18. A
pharmaceutical conposition for treating cycl ooxy- 25 genase nedi at ed

di seases advantageously treated by an active agent that sel ectively

I nhibits COX-2 in preference to COX-1 co I.Sing a non-toxic
therapeutically effective anmount of a coggéarrd of formula (1), or a pharna-
ceutically acceptable salt thereof according to daiml, 2, 3, 4, 5 6, 7,

8 9, 20 10, 11, 12, 1R21§é,méa%-%rdiﬁsub%ﬁdnéd¥ﬁﬂ yhoehéreiraibicy ac?:ept abl e
carrier.
effective anmount of a conpouncpugégépk{?%br% 38?(‘6@%4] %i({h% é&ﬁé?@ﬂyfshﬁg dfy

phar maceutical |y acceptabl e cdldi ehydpogen, preparation of a nedi canent

for treating an Br,Clor F, - 246-
i nf ['ammat orysdl sease suscepti bzz tq t e tment with a non-steroidal anti-
i nfl amrat ory~“agent in a subject’i n ™M ’t her eof . 20. A use

of a non-toxic ther apeutlcally(4éffeneﬁl%)'amdmt of a compound 5 accordi ng
to daimlin a preparatlon of (3 m‘(cln >ament for treating cycl ooxygenase

nedi at ed di seas ted by an active agent that

sel ectively inhi )I eference to COX-1 in a subject in need
t her eof . is hydlpgenm'ﬁ:lcamyé!lnd according to Claim3 wherein

X is selectqgf rl@%haqzm ORte? Wit e '€arBbn 16 which they ax(af&)nneéan foRnc
(b) 0, |§ sell ected fromthe group consisting of

15. A compound according to Claim 14 wherein
Xis O;
IS YisO;
R1 is selected from the group consisting of
(a) SO2CHS3, and '
(b) SO2NH2;
R3 is methyl or ethyl;
20 R4 is methyl or ethyl; and
R9 and R10 together with the carbon to which they are connected form a
carbonyl.

16. A compound according to Claim 1 selected from the
25 group consisting of
(1) 3-(3 4—D1ﬂuorophenoxy)—5 S-dimethyl-4-(4-(methylsulfonyl)
phenyl)-SH-furan-2-one,
(2) 3-(3-Fluorophenoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)
: phenyl)- SH-furan-2-one,
30 (3) 3-(3,5-Difluorophenoxy)-5,5-dimethyl-4-(methylsulfonyl)
phenyl)-5H-furan-2-one,
(4) 3-Phenoxy-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-SH-
furan-2-one,
(5) 3-(2,4-Difluorophenoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)



group coneisting or - —— (9 Sterrcferny.”  (HHIAGAITIN
c Fr|=

SO[err]NR[err] R err], and (c) S(O(NH)NH err]*
is CJerr]alkyl, 20 R err] is hydrogen, (err]alkyl, CH[err]O?[err] CN,
CH err] CN, GFePVi#9uoroal kyl, F, CON(Rlerr])[err], REFIGAIGHN0082

di -substituted phenyl, nono or di-substituted benzyl, nono- or di-
substituted heteroaryl, nono- or di-substituted heteroaryl nethyl, wherein

t he substituents are selected fromthe group consisting of

(1) hydr ogen, 25 (2) hal o, (3)

d err]al kyl, (4) e al koxy, (5)
C[err]al kyl thi o, (6) , 30 (7)

CFlerr], WD, 97/
PCT/ CA96/ 00682 Phenyl)SH furan-2-one, 247 -

(8) -C(Rerr])( R[ d6) By(deChlogophenoxy)ySidimethyl-4-(4-(methylsulfonyd) hydr ogen
S enﬂ)eSHlﬁkMane, (c) Clerr]alkoxy,

oo er ] 208” : $3-03.4-nji Pl}lomygwg? SSUime-a-(uethylsufonyy (V)

~oco[err]R{ebr], ahe¢nyl)-5H-furan-2-one (i) -SCo[err]Rerr], or Rlerr]
d t th 1 f

21 L] o 0y iy g e e o

(9) 3-(4-Fluorophenylthio)-5 5-d1methyl-4-(4-(methylsulfonyl)
phenyl)-5H-furan-2-one,

10 (10) 3-(3,5-Difluorophenylthio)-5,5-dimethyl-4-(4-
(methylsulfonyl)phenyl)-5SH-furan-2-one,

(11) 3-Phenylthio-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-5H-
furan-2-one,
(12) 3-(N-Phenylamino)-5,5-dimethyl-4-(4-(methylsulfonyl)

15 phenyl)-SH-furan-2-one,

(13) 3-(N-Methyl-N-phenylamino)-5,5-dimethyl-4-(4-

(methylsulfonyl)phenyl)-SH-furan-2-one,

(14) 3-Cyclohexyloxy-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-
- 5H-furan-2-one,

20 (15) 3- Phenylth10-4-(4-(methylsulfonyl)phenyl)—SH-furan-Z—one,
(16) 3-Benzyl-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-5SH-
furan-2-one,

(17) 3-(3,4-Difluorophenylhydroxymethyl)-5,5-dimethyl-4-(4-
(methylsulfonyl)phenyl)-5H-furan-2-one,

25 (18) 3-(3,4-Difluorobenzoy!)-5,5-dimethyl-4-(4-(methylsulfonyl)
phenyl)-5H-furan-2-one,

(19) 3-Benzoyl-S,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-SH-
furan-2-one,
(20) 4-(4-(Methylsulfonyl)phenyl)-3-phenoxy- 1-oxaspiro[4.4]

30 non-3-en-2-one,

(21) 4-(4-(Methylsulfonyl)phenyl)-3-phenylthio- 1 -oxaspiro[4.4]
non-3-en-2-one,

(22) 4-(2-Oxo-3-phenylthio-1-oxa-spiro[4,4]non-3-en-4-yl)
benzenesulfonamide.



15 R5 and R6 are each independently selected fromthe grou hSial
(a) hydrogen, and (b Cerrlalkyl, - : nmmmﬂnﬁmml
together with the atomto which they are attached A s
saturated nonocyclic ring of 3, 4, 5, 6 or 7 atons; 20 each R7 is

i ndependent {yb k@t €d fromthe group consisting of PCT/CA96/00682
hydr ogen, (b) dderr]alkyl, (c) phenyl or
nonosubstituted phenyl wherein the substituents may be

hal o, Cerr]alkyl, Cerr]al koxy, CJerr]al kylthio, CN, or 25

CF[ err] g — d) benzyl or nonosubstituted benzyl wherein the
subst i t 7S SHEET HAS BEEN may be halo, Cerr]alkyl, {err]al koxy,

C err] aljkyl t hREPLACED or - 2453 each R8 is independently
sel ecte consi sting of 30 (a) derr]alkyl,

(b) phenyl or non@E(4-Fmerdbpizyl)S,vdenethyl-4het-tmbtiyisulforyd)
may be halo, (er rb S ‘E‘ri‘lﬁbhgxy, Cerr]al kylthio, CN, or
CFlerr], and j t f? ?
PCT/ CA96/ 00682 (24) 3-(3,4-Difluorophenoxy)-5-methoxy-5-methyl-4-(44g -
(c). benzyl or nono¢mbgtylsulfary)phenyl)-SHdueam2tde, substi t uent s
may be hal o, err leg __;}i.&g;[ It ke hi@a, CN, or
CFlerr]; SC[R[ eriﬁ)g}yn > elrsﬁ ht ?/ égr‘%\nstsaéﬁéemtggb(%n to which they are
connected forma ﬁqyl phen Er rfuratrd-9%r ] are i ndependent |y
sel ected from t he @6&UP-(2q@ysidyloxyd-55-dimethyl-4-(4-(miezhylsylfongidphenyl)-
(b) (err]alkyl, sH-furan-2-one(C) Clerr]al kanoic acid, 10 (d)
C err]al kyl am ne, (e henyl . qr nosubstj t uted phenyl wherein
the substituents (27) 3—(GMethyl-(Z-gxyggyengMg-gé-gogfxgé\yf-ér{gy| , Cerr]al koxy,
Jerr]al kyl ti) o, Ckmethiylsulfonyl) phenyl)-5H-furan-2-one,
(28) 3-(3-Isoquinolinoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)
phenyl)-SH-furan-2-one,
(29) 3-(4-(Methylsulfonyl)phenyl)-2-phenoxycyclopent-2-enone, and
(30) 3-(4-(Methylsulfonyl)phenyl)-2-(3,4-difluorophenoxy)
15 cyclopent-2-enone.

17. A pbarmaceutical composition for treating an
inflammatory disease susceptible to treatment with a non-steroidal anti-
inflammatory agent comprising a non-toxic therapeutically effective amount

20 of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
according to Claim 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 or 16, and
a pharmaceutically acceptable carrier.

18. A pharmaceutical composition for treating cyclooxy-
o5 gemase mediated diseases advantageously treated by an active agent that
selectively inhibits COX-2 in preference to COX-1 comprising a non-toxic
therapeutically effective amount of a compound of formula (I), or a pharma-
ceutically acceptable salt thereof, according to Claim 1, 2, 3, 4, 5,6, 7, 8,9,
10, 11, 12, 13, 14, 15 or 16, and a pharmaceutically acceptable carrier.

30 19. A method of treating an inflammatory disease
susceptible to treatment with a non-steroidal anti-inflammatory agent

This Sheet Has Been Replaced
j
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57 bansar e memssubuet rured boneyt” wheren e sunet &l AL AN
are halo, (err]Jalkyl, Cerr]al koxy, C[err]al kylthio, C[err]
[err]al kanoi ¢ aci d, C[err]alkylamne CN, CJerr]H or CF|

22. A conpol¥@ SN di ng tq-Gna-t-m—Q-l—wl-reEE' Xis , 1%”‘“9“?5 O
Rlerr] is selected fromthe 'ﬂil&ﬁﬂﬁf&r’%& | of (a)
(b) SEBLAGED

SHerr]CHerr], rr]R[err], and (c)
S(O (NH) NH[err]; 25 R err yl, R[err] i s hydrogen,
Cerr] alkyl, CHerr]OR err], CN, CH[err]CN Cerr]fluoroal kyl, F,
CON(R[err])[err], mono- or di-substitutedggenyl, nono or di- substituted
benzyl, nono- or d| substituted heteroaryl, mono or di-substituted

het er oar yl net hyl n are | egt d fr roup 30
consisting of compns adxﬁnfsﬂaﬁgnioépgueﬁ 8(@ ?Cp RSP

(2) hal o, toxic therapeutically effective(amount gt-‘ a p@mpqund according to Claim 1
(4) (err]al koxyand a pharmatédtitally 46&tptable carrier. _
PCT/ CA96/ 00682 - 249 -

(5) derr]al kylthio,

A meth ase mediated
(R[7)er ﬂ:[ ?; "I diseases advantage%p}y trﬁuy gp, act:ve ageﬁ}za se ecﬁm%ﬂsd
C err]al kyl, COX-2 in preference (o0JOX<] eomprisihgadministration to a patient in
need of such treatment of a non-toxic therapeutically effective amount of a
compound according to Claim 1.

a1

10

21. A compound according to Claim 3 wherein
X is selected from the group comnstmg of
(@ CH2,and
® O,
15 Y is selected from the group consisting of
(a) CH2,and

b)) O
R! is selected from the group consisting of
(a) SO2CH3,
20 (b) SO2NRI6RI7, and

(©  S(O)}NH)NH2;
R2 is C}-galkyl,
R3 is hydrogen, C1-6 alkyl, CH20R7 CN, CH2CN, C1-4fluoroalkyl, F,
CON(R7)2, mono- or di-substituted phenyl, mono or di-substituted
25 benzyl, mono- or di-substituted heteroaryl, mono or di-substituted
heteroarylmethyl, wherein the substituents are selected from the group
consisting of
(1) hydrogen,
(2)  halo,
30 (3) Cil-4alkyl,
(4) Cj-4alkoxy,
(5) Cj-galkylthio,
(6) CN,
(1 CF3,

is Sheet Has Been Reﬁaced
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10 (d) derr]al kylthio, _ (er ﬁm
(1) _-cooerr]. cor—scomera— NN HIKIRLIN
-OC0[err]R err], and 15 (i) -SCerr]Rerr], = ¢ ar esr|*
and Rlerr] together with the carbon to which they are attached form a

sat urated noweeymsdsdc carbon ring of 3, 4, 5, 6 or 7 atons;PCT/CAY/PS682r]| and
Rl err] are each independently selected fromthe group consisting of

(a) hydrogen, and 20 (b) derr]alkyl, or Rerr] and
Rlerr] together with the atomto which they are attached

forma saturated nonocyclic ring of 3, 4, 5, 6 or 7 atons; each Rl err]
IS i ndependently selected fromthe group _%n,s_l sting of (a)

hydr ogen, 25 (b) derr]alkyl, (c) phenyl or
nonosubstituted phenyl wherein the substituents may be
hal o, (Jerr]alkyl, derr]al kox{8) C[-&(R%&( O, @ndCN, or

CHlerr], and R4 is (d) benzyl or nonosubstituted benzyl wherein the
substituents 30 may be halo, Cerr]al kyl, Cerr]al koxy,
Cerr]al kylthio, CN, or CFlerr] each Rerr] is

i ndependent |y sel ected fréap t hhydpogep consisting of (a)
Clerr]al kyl, § WO 97(BY169€C1-galkyl,

PCT/ CA96/ 00682 C X ‘ - 250 -

(b) phenyl or nnnosubsti"f?t ed ﬂh@ﬁg‘l’ %.her ein the substituents

may be halo, C[err]alkyl, (@ er€fah XWIOC[err]aI kylthio, CN, or

CF[err], and (@) bepgy! or nmonosubstituted benzyl wherein the
substituents 5 Bay %CEﬁU) Cerr]al kyl, Cerr]al koxy,

Cerr]al kylthio, CN, or ( - ' CFlerr]; Rlerr] and R err]

toget her wi tH} the carbon {g) \/\h+S£BOR7€ are connected form a
() -OCO2RS, and
(@ -SCO2RS,
or R3 andR# together with the carbon to which they are attached form a
saturated monocyclic carbon ring of 3, 4, 5, 6 or 7 atoms; '
15 RS and R6 are each independently selected from the group consisting of
(a) hydrogen, and
() Ci-galkyl,
or RS and R6 together with the atom to which they are attached
form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;
20 each R7 is independently selected from the group consisting of
(@) hydrogen,
() Ci-alkyl, |
(c) phenyl or monosubstituted phenyl wherein the substituents
may be halo, C1-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or
25 ' CF3, and _
(d) benzyl or monosubstituted benzyl wherein the substituents
may be halo, C1-4alkyl, C1-4alkoxy, Cj-4alkylthio, CN, or

CF3
each R8 is independently selected from the group consisting of
30 (a) Ci-4alkyl,

(b) phenyl or monosubstituted phenyl wherein the substituents
may be halo, C1-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or
CF3, and



car bonyl ; Rlerr] and Rl err] are independently sel ected

consi sting of 10 (a)}-—hydrogen (b (J err]Hlmnmmllﬂ“ﬂ ﬁ“l
(c) (derr]al kanoi ¢ aci d, (d) dderr]al kyl am nes*

(e) phenyl or nonosubstituted phenyl wherein the substituents 15

are hal o, CJWePVMsRy |, CJerr]al koxy, (Jerr]al kylthio, (] ePFf/CAIM00652

[err]al kanoic acid, (err]al kylam ne, CN, COOH or CF[err], and ()
benzyl or nonosubstituted benzyl wherein the substituents are hal o,
Cerr]al kyl, Cerr]al koxy, Cerr]Jalkylthio, (Jerr]al kanoic acid, Cerr]
[err]al kyl am ne, CN, COCH or CF3. 20 23. A conpound
according to Claim22 wherein Xis Ongs - Yis O Rerr] is
selected fromthe group consisting of 25 (a) Sqerr]CH[err] and

(b) SJerr]NRlerr] R ery] é i's
§1 opnayt pridiigspbidifidbatizyf wa%9 #ythe sybs 5&
R SRR o v vcmiistidion g o i

m’)no- or 30 di- substltuteaﬂ3¢teroaryl nmono or di - substltuted
het er oar y1 met hy! RO RIOYAGefeP o b U5 Rty 35k EFhekabd P8R Qe :

(2) halo, 5 arbonyl; (3) Jerr]alkyl, WO 97/ 14691
PCT/ CA96/ 00682 R16 and R17 are independently selected from the ]group coﬂéiitmg of

(4) derr]al koxy, (a hydrogen C errJal kyl thio,
(6) CN, and ® Cigalkyl, (7) CF[ err]
(¢) Ci-6alkanoic acid,
10 (d) Ci-6alkyl amine,

(e) phenyl or monosubstituted phenyl wherein the substituents
are halo, C1-6alkyl, Cj.ealkoxy, Ci.galkylthio, C1-
ealkanoic acid, C1-6alkylamine, CN, CO2H or CF3, and

(f)  benzyl or monosubstituted benzyl wherein the substituents

15 are halo, C1-6alkyl, Ci.galkoxy, C1.ealkylthio, Ci-
ealkanoic acid, Ci-galkylamine, CN, CO2H or CF3.

22. A compound according to Claim 21 wherein
X is O;
20 YisO;
R1 is selected from the group consisting of
(@) SO2CH3, .
(b) S(O)2NR16R!7, and
(c) S(O)YNH)NH2;
25 R2isCj-4alkyl,
R3 is hydrogen, C1-6 alkyl, CH2OR7, CN, CH2CN, C]-4fluoroalkyl, F,
CON(R7)2, mono- or di-substituted phenyl, mono or di-substituted
benzyl, mono- or di-substituted heteroaryl, mono or di-substituted
heteroarylmethyl, wherein the substituents are selected from the group
30 consisting of
(1)  hydrogen,
(2) halo,
(3) Ci-4akkyl,
4) Cj-4alkoxy,



5 Rerr] is

3 Yoo 10 J |If|ﬂ!||ﬂ§il|l Il
Riedrrc am eyrl*

Cerr]al kyl,
Cerr]alkylthio, and (e) -OH and
together with the carbon to which they are connected forma - carbonyl .
15 _ wo,-m“gfl A conpound according to O ai m 23 wheencheeooesz X i s
O Yis Rlerr] is selected fromthe group consisting of
(a) Sqerr]CH[err] and 20 (b) SOerr]NRerr]Rerr]; Rlerr] is
propyl or butyl, Rlerr] is hydrogen or CJerr] alkyl; Rlerr] is
hydr ogen or C[err] al kyl ; Rlerr] and R[err] together with the carbon
to which they are connected forma 25 carp 25. A
conmpound according to C aim24 wherein '24 |s O Yis O 30 Rerr]
Is selected fromthe group consisting of (a) SJerr]CHerr],
and (b) SO err] NR€)r] F(Dp.rqa]kylthio, Rlerr] is isopropyl,
Rlerr] is nmethyl or ethyl; 6 . - 252
- R4 is nethyl or ethyl; éﬂd R[err] and Rlerr] together with the
carbon to which they are connetted CE3m car bonyl .
(®) -C(R5)(R6)—OH and
5 Réis
(a) hydrogen
(b) C1’6alky11
() Cj-6alkoxy,
10 (d) Cj-galkylthio,
(e) 'OH’
® -OCOR7,
(g -SCOR7,
(h) -OCO2R8, and
15 () -SCO2RS,
or R3 andR4 together with the carbon to which they are attached form a
saturated monocyclic carbon ring of 3, 4, 5, 6 or 7 atoms;
R3 and R6 are each independently selected from the group consisting of
(a) hydrogen, and
20 () Cji-ealkyl,
or RS and RO together with the atom to which they are attached
form a saturated monocyclic ring of 3, 4, 5, 6 or 7 atoms;
each R7 is independently selected from the group consisting of
(@) hydrogen,
25 () Ci-qakkyl,
(c) phenyl or monosubstituted phenyl wherem the substituents
may be halo, C1-4alkyl, C1_4alkoxy, C}-4alkylthio, CN, or
CF3, and
(d) benzyl or monosubstituted benzyl wherein the substituents
30 may be halo, C1-4alkyl, C1-4alkoxy, C1-4alkylthio, CN, or

CF3

each R8 is independently selected from the group consisting of
(@ Ci-4alkyl,



5 26. A conpound according to C aim25 wherein

Rl err] are each hydrogen. _ 27. A conpound acH“mmﬂ“i“"i‘!HI“l
Claim 26 wherein Rlerr] is SJerr]CHerr]. 10

A compound according to Caim1l selected fromthe group consi sting of
(a) 5, 5-Di met WpI9744604- et hyl sul f onyl phenyl ) - 3- (5- PCT/CA96/00682

br omopyri di n- 2-yl oxy) - 5H f ur an- 2-one, and 15 (b)

5, 5- Di et hyl - 4- (4- met hyl sul f onyl phenyl) - 3- ( 2-

pr opoxy) - 5Hf ur an- 2- one, or a pharmaceutically acceptable salt

t her eof . 29. A conpound according to Caim1l1 which is 20
5, 5- D net hyl - 4- (4- net hyl sul f onyl phenyl ) - 3: ?

propoxy) - 5Hfuran- 2-one, or a pharnmaceuti ca ?y accept abl e salt

h f
i nfl ammat ory di sease g@sce@?ﬂyf\ggf‘irlﬁ%ﬁ nnfel iy '%éﬁ%ﬁéﬂk%tifﬁaﬁ' ntie
25 inflammtory agent coniaydedhalo, C1-4alkylof-1t4alkexy.fet-obixithies C, or

ef fective anmount of a conpQRF gaﬁ@cordl ng to Claim 29 and a
pharmaceutical ly acceg t.abl rier
By Bengd]

hon- toxi ¢ ther apeut | ¢ 5 Bronpsubstitited hgnzyl ngame aﬁﬁ%ma?'na to
Cl ai m 29 Sand a phar ma@@ﬂtb ﬁ&e&ﬂbﬂa@l&@&ﬂﬂ i4aligylthio, CN, or -

preparation of a medi camanCFEg)r treating an inflammat ory di sease
suscept 1bLe £, (EBhRRR0cs Do Al Byl ppich BBy UohALIBS Bl 3
PCT/ CA96/ 00682  carbonyl; - 253 -
32. A conpound aqrlf ghd R Ioarelindepehdently seRetdd fo6ini the group consisting of
10 (a) hydrogen

() Ci-ealkyl,

(c) Ci-ealkanoic acid,

(d) Cj}-ealkyl amine,

(e) phenyl or monosubstituted phenyl wherein the substituents

15 are halo, C1-galkyl, C]1-galkoxy, C1-6alkylthio, C}-
6alkanoic acid, C1-6alkylamine, CN, COOH or CF3, and
4] benzyl or monosubstituted benzyl wherein the substituents
are halo, C1-6alkyl, C1-6alkoxy, C1-galkylthio, C1-galkanoic acid, C1-
6alkylamine, CN, COOH or CF3.
20
23. A compound according to Claim 22 wherein
Xis O;
YisO;
R1 is selected from the group consisting of
25 (@ SO2CH3,and
(b) SO2NRI6R17;
R2 is propy] or butyl,

R3 is hydrogen, C1-6 alkyl, CH2OR7, CN, CH2CN, C}-4fluoroalkyl, F,
mono- or di-substituted phenyl, mono or di-substituted benzyl, mono- or
30 di-substituted heteroaryl, mono or di-substituted heteroarylmethyl,
wherein the substituents are selected from the group consisting of
(1) hydrogen,
(2) halo,
(3) Ci-3alkyl,



group consisting of: 5 (1)

2-(3,4-difluorophenoxy)-3-(4-nethylsul fonvl phenyl)-cycl opent_- jlll“l "IllH“ﬂrHIII " |I||
(2) 3-(5-Benzot hi ophenyl oxy) -5, 5-di met hyl - 4- (4- (et hyl sul fonyl')3 e L w5 &
phenyl ) -5H f ur an- 2- one, 3

5, 5-di net hyl - Ayo47ag@biny! sul f onyl - phenyl ) - 3- (pyri dyl 4- oxy) - SipcTAfA9s/00682
furan- 2-one, (4) '

5, 5-di et hyl - 4- (4- met hyl sul f onyl - phenyl ) - 3- (pyri dyl - 3- oxy) - 5H

f ur an- 2- one, (5)

3- (2- Met hyl - 5- pyri dyl oxy) -5, 5-di net hyl - 4- (4- (et hyl sul f onyl)

phenyl ) -5H furan-2-one, 15 (6)

3(2-Fluoro-4-trifluoromnethyl )phenoxy-4-(4-'r‘r%5l1yl sul f onyl ) phenyl ) -

5, 5-di nmet hyl - 5H f ur an- 2- one, (7)

3-(5-Chl oro-2-pyridyl t hio)-5, 5- @et €gL3alk¢xty,met hyl sul f onyl ) phenyl -

5H f ur an- 2- one, (8) _ :
2-(3,5-Di fl uor ophenoxy) - 3- ( 4- met(%l sé}l‘{%alnlﬂ%wghyl )-cycl opent-2- 20 enone,
(9) 3-(2-Pyrinidi noxy) -5, 5-di mrel® -&N.an8et hy| sui f onyl ) phenyl - 5H

f uran: 2- one, (10) 3-(3-Metlfy) - 2€pgc i dyl oxy) - 5, 5-di net hyl - 4- (4-

met hyl sul f onyl § phpayk- 5H f uran- 2- one, 25 (11)

3-(3-Chl oro-5-pyri1dyloxy)-5, 5-di net hyl -4-(4-(net hyl sul fonyl)

phenyl ) -5H f uran- 2- one, (12)

3-(3-(1, 2, 5-Thi adi azol yl ) oXg) - 4hydrdgent hyl sul f onyl ) phenyl ) -5, 5-

di net hyl - 5H f ur an- 2- one, (b) (?- 1

3- (5-1soqui nol i noxy) -5, 5-di ngt h i -’met hyl sul f onyl ) phenyl -5H 30
furan-2-one, (14) (c 1-3alkoxy,

3- (6- Anmino-2-Wri dyl oxy) - 5,(8) di @1t-3alkylthio}-aqdet hyl sul f onyl )

phenyl) - 5H f ur an- 2- one, e)

(1% .
3-(3-Chl oro-4-fl uQguo “4- (nmef’ sul f onyl ) phenyl ) -5, 5-
di Enst hyl - 5H f ur anﬁ? %ﬁ'&?mt gethélvgl ¥ qsed)pnyto)vehichythf):yareconneCted form a

PCT/ CA96/ 00682 carbonyl. - 254 -
15 24. A compound according to Claim 23 wherein
XisO;
Yis O;

R1 is selected from the group consisting of
(@) SO2CH3, and

20 (b) SO2NRI6R17,

R2 is propyl or butyl,

R3 is hydrogen or C1-3 alkyl;

R4 is hydrogen or C1-3 alkyl;

RO and R10 together with the carbon to which they are connected form a
25 carbonyl.

25. A compound according to Claim 24 wherein
Xis O;
YisO;
30 Rl is selected from the group consisting of

(a) SO2CH3, and

(b) SO2NRI6RI17;
R2is isopropyl,
R3 is methyl or ethyl;



furan 2 one, (AT A e sul Ton! )p“ﬁlﬂllll I

3-(5-Nitro-2-pyridyl oxy) -5, 5-di met hyl - 4- (4- net hyl sul f onyl ) phtny
5H furan-2-one, 5 18)
3-(2- Thi azol ﬂ?ﬁ’l"d? 5, 5- di net hyl - 4- (A(aethyl sul f onyl phen§F}/CAlg/00682

furan- 2-one, (19 THIS

3-(3-Chl oro-5-pyridyl oxy) -5, 5-di net iyl - -SHEE&%%\bShBEEshL fonyl)
phenyl ) -5H f uran- 2- one, (20)
5, 5- Di met hyl 4- (4- et hyl sul f onyl phenyl ) - 3- (2- propoxy) - 5H furan- 10 2-one,
(21) 3-(3-Trifluoronethyl )phenoxy 4- (4- metdwpl sul fonyl ) phenyl) -5, 5-

di et hyl - 5H f ur an- 2- one

5, 5- D net hyl f henyl ) - 3- (pi peri di ne- 1-
car bonyl ) - 5- H-fu& orleéﬁ %E

5, 5- Di et hyl - 3- (R oge@haermg yhsqanbonyomiénbtbemefmncmdfonna one,
(24) 5,5-D net hyéaﬁoﬁﬂ met hyl sul f onyl phenyl ) - 3- ( 3- pent oxy) - 5H f ur an-
2- one, (25

2- (5- Chl or 0- 2- pyri dyl oxy) - 3- (4- net hyl sulfot&:ﬂ)phenyl cycl opent-2- 20 enone,

(26) 3-(4-Methyl - 2- pyri dyl26xyA <o g ta Claim 25 wherein
met hyl sul f onyl ) phd6 7 Ytk (27)

(5R)-3- (3, 4- 5 PR é%‘ﬁ‘?ﬁﬁxy) S%tﬂhsyﬂliog rreth 4- (a-

met hyl sul f onyl ) phenyl - 5H-f ur an- 2- one, (28)

(5R) - 3- (4- Chl or ophenoxy) - a7etmcmﬁp0mldh;dcondl(1gm Claim 26 wherein
met hyl sul f onyl ) phenyl R$lik SQIZQH - one, (29)

3- (2- Met hyl - 35~ pyri dyl oxy) -5, 5- rrethyl 4- (4-

met hyl sul f onyY) phenyl - 5H-f ur an- 2- one,

3-(4-Met hyl -5-nitro-2- pynZS/I owgzompeuudnecm;ﬁngqm(@lalmol selected from the
met hyl sul fonyl ) p 2- one, (31

3-(5-Chl oro-4-methyl™- 2 pyr

4-
met hyl sul f onyl ) phenyl - 5H @ 5’?@%[5‘1 Q'(”ES Isulfonylphenyl)— 3-(5-
3- (5- Fl uor o- 4- et hyi - 2- py rhresmopyyidin- ki furan{2one, and

met hyl sul f ony$) phenyl - 5H- fgay 8515213ﬁﬁahy1-4~(4-me@@l§ﬂfolﬂl§}ienyl) 3-(2-
PCT/ CA96/ 00682 propoxy)-5SH-furan-2-one, or

a pharmaceutically acceptable salt thereof.

29. A compound according to Claim 1 which is
20 5,5-Dimethy}-4-(4-methylsulfonylphenyl)-3-(2-
propoxy)-SH-furan-2-one, or a pharmaceutically acceptable
salt thereof.
30. A pharmaceutical composition for treating an
inflammatory disease susceptable to treatment with an non-steroidal anti-
25 inflammatory agent comprising:
a non-toxic therapeutically effective amount of a compound according to
Claim 29 and a pharmaceutically acceptable carrier.

31. A method of treating an inflammatory disease
30 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 29
and a pharmaceutically acceptable carrier.
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et byl sul f onyl ) phenol “ais fucan o pae o pagy o 0 M Hlﬂlllllllll||||||||||l|||||
3- (4- Fl uor ophenoxy) - 5- et hyl - 4- (4- net hyl sulfonyl)p eny

propyl - 5Hfuran-2-one, 5 (35) 3-

(NN- Di et hyl aggwhaée 5- d| met hyl - 4- (4- (et hyl sul fonyl ) phenyPGF/CA6/00682
5H f ur an- 2- one,

5, 5-di et hyl - 4- (4- et hyI sul f onyl - phenyl ) - 3- (3, 5-di chl oro- 2-

pyri dyl oxy) - 5H-f ur an- 2- one, (37)

(5R) - 3- (4- Bronmophenoxy) - 5- et hyl - 5-net hyl -4-(4- 10
nmet hyl sul f onyl ) phenyl - 5H f ur an- 2- one, 38)
(5R) - 3- (4- Met hoxyphenoxy) - 5- et hyl - 5- net hylz-5 -(4-
met hyl sul f onyl ) phenyl - 5H-f ur an- 2- one, (39)

(5R) - 3- (5- Chl or 0- 2- pyri dyl oxy) - 5- net hyl - 4- ( 4-

net hyl sul fonyl) phenyl - 5- (322p2cénhP6hh@h€é&ﬁﬁi t&ﬁlﬁﬂfﬂﬁeﬁc&ﬂ%&&he(m)
3-(5- Chl or o- 2- pymgﬁl oxg; rrgt y met hyT sul f onyl ) phenyl - 5-
propyl - 5H f ur an-SFOBR goNsIsting

3- (1- Cycl opropyl - et hoxy) - 5 5- d| rret hyl - 4- (4- nmet hyl

sul fonyl) phesy! 1§t SitidorepRenoxy ). 3(Aethylsulfony Iphens])-cyclopent-2-
5- Met hyl - 4- (?y(me? sul fony pﬁ%%x) -(ze( rs(‘)‘pg)‘(‘%l’_ cn ?’2 cye open
trifluoroethyl)-S8Pyr an- 2- one,

S(R)-5-ethyl - 5- @) ByﬂS-BenmmmhmkxmybtﬁaMmM%(%(wlwlaﬂmb

5H- f ur an- 2- one, thyI 3 (2 2- di met hyl propyl oxy) - 4- (4-

e g i o5

sulfonyl)phdﬂll -farar-2rane, 2- one, (46) 5(9S)

5- Et hyl - 5- met hy|(4§5(SldirﬁBﬁﬂYJﬁM—Mﬂr&ﬂ!&ﬂﬁl-pﬁeﬂﬁ)@f@?ﬁ&ﬁé-oxy)-SH-
5H f ur an- 2 one

3-(1-cycl opropylfé‘m nes 5-di rreth é élrret hyl sul f onyl ) phenyl
5H f ur an- 2- one, (8) 3-(2- yl-5-pyridy oxy)- ,3-dimethyl-4-(4-(methy sulfony)

3-(1-cycl opropyllﬁ;dﬁgw5ﬂ5ﬁ§aﬁl_|zna§é1yl 4- (4- (et hyl sul fonyl ) phenyl) -
5H- f ur an- 2-

3-(cycl opr og&e rre@&@)ﬁgo A .tﬂﬂpﬂgrmﬁth@@pbﬁgpmﬁ—(ﬁ }l}gtml)sulgWhenyl)-

5H f ur an- 2- one, 5,5-dimefiyls§Hifussn-2-one,
PCT/ CA96/ 00682 (7) 3-(5-Chloro-2-pyridylthio)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl-
5H-furan-2-one,
(8) 2-(3,5-Difluorophenoxy)-3-(4-methylsulfonylphenyl)-cyclopent-2-
20 enone,
(9) 3-(2-Pyrimidinoxy)-5 5-d1methyl-4~(4-methylsulfonyl)phenyl-5H—
furan-2-one,
(10) 3-(3-Methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one,
25 (11) 3-(3-Chloro-5-pyridyloxy)-5,5- dunethyl-4-(4-(methylsulfonyl)
phenyl)-5H-furan-2-one,
(12) 3-(3-(1,2,5-Thiadiazolyl)oxy)-4-(4-(methylsulfonyl)phenyl)-5,5-
dimethyl-SH-furan-2-one,
(13) 3-(5-Isoquinolinoxy)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl-SH-
30 furan-2-one,
(14) 3-(6-Amino-2-pyridyloxy)-5, 5-d1methyl-4—(4-(methylsulfonyl)
phenyl)-SH-furan-2-one,
(15) 3-(3-Chloro-4-fluoro)phenoxy-4-(methylsulfonyl)phenyl)-5,5-
dimethyl-SH-furan-2-one,



5,5-i methyl -3 (1 20but oxy) - 4 (4- (et yt sul tonyl ) phenyl ) -5+ 1 SHH ARV
2- one, (51) * ¢ L M s =

3- (4- Bronophenoxy) - 5, 5- di net hyl - 4- (4- (et hyl sul f onyl ) phenyl ) -
5H- f ur an- 2- o 97/§691( 52) P%T’C”m
. 3-(2-Qui nol i noxy) -5, 5-di met hyl - 4- (4- (et hyl sul fonyl ) phenyl ) - 5H

f uran- 2- one, (53) 3-(2-Chl oro-5-pyridyl oxy)-5, 5-di net hyl - 4- (4-
(et hyl sul f onyl ) phenyl ) - 5H f ur an- 2- one, (54)

3- (6-benzot hi azol yl oxy) -5, 5-di net hyl - 4- (4- (rret hyl sul fonyl) 10
phenyl ) -5H f ur an- 2- one, (55)

3- (6-Chl or o- 2- pyri dyl oxy) -5, 5-di net hyl - 4- (4 (rret hyIsquonyI)

h |)-5Hf

511 QUi naol y o 3 SE QURREATRYS SRR astsyfanpbepyd-St-

furan- 2-one, 2'@9?9 3-(5-Fl uoro-2-pyridyl oxy) - 5-et hyl - 5- et hyl - 4- (4-
t hyl sul f I ETY3-(54Nitto- y)-5,5-difrdethyl-4-(4-methylsulfonyl)phenyl-

?Ef?,yf’sgf‘f ‘él“ﬁfiﬁ“ ) F%l?*' ?‘r?yVZF‘.“é’."“‘"net’hyl 4‘(4-” (-methylsulfonylpheny

(5R)- 3- (5- Fl U3 38@8%@1( piasolybioves Syimetiyiod-44 (methylsulfonylyphenyl)-SH-

met hyl sul f onyl ) piferan-2%one?, 2, 2-tri fl uoroet hyl ) - S5Hf ur an- 2- one, (60)

Pl soaut nol by )(3%ﬁo%%%ﬁ&yléx&fﬁté‘&iﬂéth&%’(ﬁ(m&ﬂyisuﬁa“nyl)

f uran- 2- one,
(5R) - 3-(4-fl uororﬂh@ﬂ ﬁﬂéum%;nnea (4- net hyl sul f onyl ) phenyl - 5-

gz(g Z tor o ;or O@gﬁ g?)ﬂn E yre hyl liﬂ{ Zﬁ%{lﬂwgg | %mp)oxy)'m'fum-
phenyl - 5H—furan

Por Y5 (5 v 1,(3i)))g‘r(énm)IOWMDPMDQ’W'ﬁt(f‘ﬂyf-"@wl%f?}ly})l)henyl)-5 5.
phenyl - 5- (2, 2, 2- tdiinethyl+3Hdfaydn)}-2onef ur an- 2- one, (64)

gfﬁyfsfj F f gg'ylo; gr@zg?fs @l'rngﬁ-(g-@»&ihﬁsﬂ?ﬁ:{}?g}éﬁﬁﬁ!&-@&peﬁdine—1-

3-(3, 4-di fl uorop )"' 25006 £ | uor onret hyl - 4- (4-

net hyl sul f onjl5) pi(@BY 5;5Bifnetleyl-32(2>Butoxy)-4-(4{hi€thylsulfonylphenyl)-5H-furan-2-
3-(3,4-D fl uorophgpoxy) - 5- et hyl - 4- (4- (et hyl sul f onyl ) phenyl ) - 5-

propyl - 5Hf ur an- 2-qf

29)'5,5-Dimethyl-4-(4-methylsulfonylphenyl)-3-(3-pentoxy)-SH-furan-
2-one,
(25) 2-(5-Chloro-2-pyridyloxy)-3-(4-methylsulfonyl)phenylcyclopent-2-
20 enone,
(26) 3-(4-Methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
methylsulfonyl)phenyl-5H-furan-2-one,
(27) (5R)-3-(3,4-Difluorophenoxy)-5-ethyl- 5-methy1-4-(4-
methylsulfonyl)phenyl-5H-furan-2-one,
25 (28) (5R)-3-(4-Chlorophenoxy)-5-ethyl-5-methyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one,
(29) 3-(2-Methyl-3-pyridyloxy)-5,5-dimethyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one,
(30) 3-(4-Methyl-5-nitro-2-pyridyloxy)-5,5-dimethyl-4-(4-
30 methylsulfonyl)phenyl-SH-furan-2-one,
(31) 3-(5-Chloro-4-methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one,
(32) 3-(5-Fluoro-4-methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
methylsuifonyl)phenyl-SH-furan-2-one,



gL - LT

3- Cycl obut yl oxy- 5, 5-di met hyl - 4- (4- net hyl sul f onyl phenyl - 5H f u

2- one, (68)

3- (1- I ndanyl ox o7as81di net hyl - 4- (4- (net hyl sul f onyl ) phenyl ) - BAF/CA96/00682
furan- 2-one, 5 (69

3- (2- 1 ndanyl oxy) - 5, 5- di net hyl - 4- (4- et hyl sul f onyl ) phenyl ) - 5H

f ur an- 2- one, (70)

3- Cycl opent yl oxy-5, 5-di net hyl - 4- (4- et hyl sul f onyl phenyl ) 5H

furan- 2-one, (72)

3-(3, 3-Di et hyl cycl opent yl oxy) - 5, 5-di et hyl -2—(4 met hyl sul f onyl - 10
phenyl ) -5H furan-2-

3- | sopr opoxy- 5- rret(ﬁgt):lgi(f’(qmr?é?ﬁymééﬁ%il)&ﬁw ébn%ﬁ%'f’ﬂ’gl Qﬁ)yl 5H

f ur an- 2- one, methylsulfonyBphenyleSHefuyart-2pgmé,dy| oxy) - 5, 5- di net hyl - 4- (4-
t hyl sul f ) ph - -5-

e ( ny N;Jhyfng I)o)r;rft 43 gﬁk gd}aﬁaagw me?gfl -4-{4-fethylsulfonyl)phenyl-5

met hyl sul f onyl ) phd®¥QPY.
(5RS) - 3- (3, 4- Dif 1(65;)BheN;N-sDteﬁ}ylmnh)d)-Sl,Sedhmethyl-4-&l-(meﬂ1ylsulfonyl) phenyl)-

mathylsulfonyl)ph?y ?S 2- trlfluoroethyl) 5H f ur an- 2- one,

76) 3-(3-Chl oro-4; ‘T; 4-

ﬁret )hyl sfu f onyl )ph ithe 'gﬂf-§¥e9ﬁaeﬁlﬁsu oyip "I% 3-(3,5-dichloro-2-
(5R) - 3-(3-Chl oro- épymiﬂoxy)sﬁﬂnfmm)-%em hyl - 5- rret hyl - 4- ( 4-

nmet hyl sul f onyl h -5 -
(5R) 3. (4- Ch%/ozgph m? Eﬁe% )-ethy i;{-g4nlyl'4'(4
met hyl sul f onyifh qnyaiphznx °“ ’79

(5R) - 3- ( 4- Br om)phe(rs&)(5R5—3t—(r4|-Malhox5q1hepbx§)-ﬁeethyl-ﬁ-mdﬁ1yl-4-(4-

met hyl sul f onyl ) ph gmé ‘h%n? -furan-2-one, (80)

5- I | met hy],. - |

o 25{?%&@% Rt S

(5R) - 3- (3-Fl uor ophmemglsulﬁerqﬂ)phenyl-ﬁe(ﬂ@ lZ-mﬂuoroethyl)SSI-I-furan-Z-one,

met hyl sul f onyl he )s_ —
(5R) - 3-(4-Chl 01?‘% 3- t%:%l%g )p?g-ﬁ g’}(f]@% 3 meth}gly""_(fl?eﬂlylsulfonyl)p eny
‘met hyl sul f onyl ) phePf

(5R) - 3- Phenoxy- 5 e(ﬂgl&ﬂ—ﬂyclqpropykaﬂmy)rﬁl.ﬁ-dim -ﬁp@eﬂﬁhyil—l-
furan-2-one, sulfonyl)phenyl)-5H-furan-2-one,

(42) 5-Methyl-4-(4-(methylsulfonyl)phenyl)-3-(2-(propoxy)-5-(2-
20 trifluoroethyl)-SH-furan-2-one, '
(43) S(R)- 5-ethy1—5-methy1-4-(4—(methylsulfonyl)phenyl)—S -(2-propoxy)-
S5H-furan-2-one,
(44) 5,5-dimethyl-3-(2,2-dimethylpropyloxy)-4-(4-
(methylsulfonyl)phenyl)-SH-furan-2-one,
25  (45) 5(R) 3-(1-cyclopropyl-ethoxy)-5-ethyl-S-methyl-4-(4-(methyl
sulfonyl)phenyl-5H-furan-2-one,
(46) 5(S) 5-Ethyl- 5-methyl-4-(4-(methylsulfonyl)phenyl -3-(2-propoxy)-
5H-furan-2-one,
(47) 3-(1-cyclopropylethoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-
30 5H-furan-2-one,
(48) 3-(1-cyclopropylethoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-
5H-furan-2-one,
(49) 3-(cyclopropylmethoxy)-5,5-dimethyl-4-(4-(methylsulfonyl) phenyl-
SH-furan-2-one,




Y\ngg/ -14691 (84) (5R)--3-(4-Chl oro- 3-net hyl(ph;anoxy) 5-et thllmmmmﬁrm“l

met hyl sul f onyl ) phenyl - 5H-f ur an- 2- one,
3-(4-Chloro- 3- rret%l phenoxy) - 5- 5- di net hyl - 4- (4-

net yl sul f ony f-5Hfuran-2-one, 5 (86) PCT/CA6/00682
(5R) - 3- (5- brono- 2- pyri dyl oxy) - 4- (4- net hyl sul f onyl phenyl ) - 5-

met hyl -5-(2,2,2-trifluoroethyl)-5H furan-2-one, (87)

(5R) - 3- (5- br ono- 2- pyri dyl oxy) - 4- (4- met hyl sul f onyl phenyl ) - 5- et hyl -

5- et hyl - 5H f ur an- 2- one, (88)

3- (5-chl or o- 6- net hyl - 2- pyri dyl oxy) -5, 5- didl@sgw! -4- (4- 10

met hyl sul f onyl ) phenyl - 5H-f ur an- 2- one, (89)

3-(5-cycl opropyl ) -

et hyl 2ul fony! ) pé@ ﬁ?ﬂp 3 ?sone 5(?5—@@4—@’%tﬂylsulfonyl)phenyl) 5H-furan-
3-(1-cycl opropyl y) 4- (4 rret hyl sul f onyl ) phenyl - 5H-f ur an- 2- one,

and 15 (91) 3- (¢S50 bm-msthrqhbnuxy)-a,sedxmmhw-s(mmmthynsplfenyl)pmw);r an- 2-
one. &\ conpound according to C a| m1, 5 6, 7, 21, 23 _
24 wh It |y hyd 20

AP R EHPH I B IS
Rlerr] is SO errhﬁ!dha-ohe, -
t t abl |t of
‘g’gﬁ i d%?%‘.‘ﬁ‘&%p 3, 4,5, 6, 7, 8

259 -
conpound of (5?) 3-2 -
9, 10, 11, 12, 1§me 1?011 '0023 24, 25, 26, 27, 28, 32, 22
or 34. (54) 3- (6-benzotluazolyloxy)—5 5-d1methyl-4-(4-(methylsulfonyl)
10  phenyl)-5H-furan-2-one,
(55) 3-(6-Chloro-2-pyridyloxy)-5 5-dlmethyl-4-(4-(methylsulfonyl)
phenyl)-SH-furan-2-one,
(56) 3-(4-Quinazolyloxy)-5,5-dimethyl}-4-(4-(methylsulfonyl)phenyl)-5H-
furan-2-one,
15 (57) (SR)-3-(5-Fluoro-2-pyridyloxy)-5-ethyl-5-methyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one, |
(58) (5R)-3- (4-Fluorophenoxy)-5-ethyl-5-methyl-4-(4-
methylsulfonyl)phenyl-5SH-furan-2-one, :
(59) (5R)-3- (5-Fluoro—2—pyndyloxy)—5-methyl-4-(4—
20. methylsulfonyl)phenyl-5-(2,2,2-trifluoroethyl)-SH-furan-2-one,
(60) 3-(1-Isoquinolinyloxy)-5,5-dimethyl-4-(methylsulfonyl)phenyl-SH-
furan-2-one,
(61) (5R)-3-(4-fluorophenoxy)-5-methyl-4-(4-methylsulfonyl)phenyl-5-
(2,2,2-trifluoroethyl)-SH-furan-2-one,
25 (62) 3-(3-Fluoro-2-pyridyloxy)-5,5-dimethyl-4-(4-methylsulfonyl)
phenyl-SH-furan-2-one,
(63) (SR)-3-(3,4-difluorophenoxy)-5-methyl-4-(4-methylsuifonyl)
phenyl-5-(2,2,2-trifluoroethyl)-SH-furan-2-one,
(64) (5R)-3-(5-chloro-2-pyridyloxy)-5-ethyl-S-methyl-4-(4-
30 methylsulfonyl)phenyl-SH-furan-2-one,
(65) 3-(3,4-difluorophenoxy)-5-methyl-5-trifluoromethyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one,
(66) 3-(3,4-Difluorophenoxy)-5-methyl-4-(4-(methylsulfonyl)phenyl)-5-
propyl-SH-furan-2-one,



36. A conpound of fornula (1), or a pharmaceutically 5
salt thereof, as defined in Cdaiml 2 3.4 5 6 7 8, 9, ﬂl[j lﬁ”'l““
12, 13, 14, 15 16, 21, 22, 23, 24, 25, 26, 27, 28, 32, 22 or 1S

A

in treating an mflammtory di sease,
conmpound of f@Pmﬁ,{I) or a pharmaceutically accept ak&-;ecm}oﬁssz
thereof, as defined In Cdaiml, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 10 12,

13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 27, 28, 32, 22 or 34, for use in

treati ng cycl ooxygenase nedi ated di seases. 38. Use
of a compound of formula (1), or a pharmaceuti- . cally acceptable salt
thereof, as defined in daiml, 2, 3, 4, 5.6, 7, 8, 9, 10, 11, 12,13,

14, 15, 16 21, 22, 23, 24, 25, 26, 27, 28, 32,22 o284 in the 15 manuf acture of a
medi cament for the treatnent of |nflammt ory di sease.

39. An ant i - i (67) 3rGutlobutyloxy-F55-dimethyl-4eGhneshylsulfonylphenylr M furag an

accept abl e, ant @ gl anmat ory anount of a conpound of formula (1), as
defined in C ai 7, 8 1 4, 15,

16, 21, 22, 23, &8)34- fWYWY)%S dsweﬂu?%;i&meﬁmsé&w@mwn-mh a 20
phar paceuti cal I yfurare2pomey| e carrier. 40. A conpound
accordi ng to _ _ - -

di et hyl - E E% onypkﬁé’fqg%m(e g‘ [}F%éoxysthgﬁupongﬂpae%% ~SH

41. A corrpou Rfsng to claim1 which is a pharmaceutical ly
accept abl e salt (@0)3: Gydiupentwbxyﬂ—S(ﬁ-dlmbﬂnyl-stb(tlf-meylhylsﬂionylphenyl)SH-
phenyl ) - 3- (2- pr opg. furan 2-one. : A corrpound
according to cIa ég r 4 use in tre i.nfl or

di sease. '(3 3%‘“‘“‘3}]&1 °{°PR“%%%\.‘§F§ @%ﬁﬁ"ﬂ‘g 'Beg'}yzh Emitl 40 or

41 for use 10 phtﬂyﬂ)eéﬂ-ftgan—;&-bmxygenase rredl at ed di seases.

- 260 - & ¥ 29, 40
or 41 in t he(7n%m§sog{o r eyo? méirfflghlq%:(anen or tlﬁﬂﬁﬂé@l?%ﬁp@* an '
i nfl ammat ory di sBAER®

(73) 3-(2-Methoxy-5-pyridyloxy)-5,5-dimethyl-4-(4-

methylsulfonyl)phenyl-5H-furan-2-one,

15  (74) 3-(5-Methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
methylsulfonyl)phenyl-5H-furan-2-one,
(75) (5RS)-3-(3,4-Difluorophenoxy)-5-methyl-4-(4-
methylsulfonyDphenyl-5-(2,2,2-trifluoroethyl)-5H-furan-2-one,
(76) 3-(3-Chloro-4-methoxyphenoxy)-5, 5-d1methy1-4-(4-

20 methylsuifonyl)phenyl-5SH-furan-2-one,
(77) (S5R)-3-(3-Chloro-4-methoxyphenoxy)-5-ethyl-S-methyl-4-(4-
methylsulfonyl)phenyl-5SH-furan-2-one,
(78) (SR)-3-(4-Chlorophenoxy)-5-trifluoroethyl-5-methyl-4-(4-
methylsulfonyl)phenyl-5SH-furan-2-one,

25  (79) (5R)-3-(4-Bromophenoxy)-5-trifluoroethyl-5-methyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one,
(80) 5-Cyclopropylmethyl-3-(3, 4-dxﬂuorophenoxy)-s-methyl—(4-
methylsulfonyl)phenyl-SH-furan-2-one, '
(81) (5R)-3-(3-Fluorophenoxy)-5-ethyl-5-methyl-4-(4-

30 methylsulfonyl)phenyl-SH-furan-2-one,
(82) (5R)-3-(4-Chloro-3-fluorophenoxy)-5-ethyl-5-methyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one,
(83) (SR)-3-Phenoxy-5-ethyl-5-methyl-4-(4-methylsulfonyl)phenyl-5H-
furan-2-one, '



45. An anti-inflammatory pharmaceutical conposition 1
acceptabl e, anti-inflanmmatory anount of a conpound of 5 «clai nﬂmmum nﬂ”ﬂll “I"I
41, in association with a pharnmaceutically acceptable carritr.© t M s »
AVENDED SHEET

WO 97/14691 PCT/CA96/00682

-258- -

(84) (5SR)-3-(4-Chloro-3-methylphenoxy)-5-ethyl-5-methyl-4-(4-
methylsulfonyl)phenyl-SH-furan-2-one,
(85) 3-(4-Chloro-3-methylphenoxy)-5-5-dimethyl-4-(4-
methylsulfonyl)phenyl-5H-furan-2-one,
5 (86) (SR)-3-(5-bromo-2-pyridyloxy)-4-(4-methylsulfonylphenyl)-5-

methyl-5-(2,2,2-trifluoroethyl)-5H-furan-2-one,
(87) (5R)-3-(5-bromo-2-pyridyloxy)-4-(4-methylsulfonylpheny!)-5-ethyl-
5-methyl-5SH-furan-2-one,
(88) 3-(5-chloro-6-methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-

10  methylsulfonyl)phenyl-SH-furan-2-one,
(89) 3-(5-cyclopropyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
methylsulfonyl)phenyl-5H-furan-2-one,
(90) 3-(1-cyclopropylethoxy)-4-(4-methylsulfonyl)phenyl-5H-furan-2-
one, and

15 (91) 3-(cyclopropylmethoxy)-4-(4-methylsulfonyl)phenyl-SH-furan-2-
one. '

33. A compound according to Claim 1, 5, 6, 7, 21, 23 or 24
wherein R16 and R17 are each simultaneously hydrogen.
20

34. - A compound according to Claim 1, 5, 6, 7,21, 23 or 24
wherein R1 is SO2CH3.
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35. A pharmaceutically 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,
15, 16, 21, 22, 23, 24, 25, 26, 27, 28, 29, 32, 22 or 34.

36. A compound of formula (), or a pharmaceutically
acceptable salt thereof, as defined in Claim 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 27, 28, 29, 32, 22 or 34, for use in
treating an inflammatory disease.

37. A compound of formula (I), or a pharmaceutically
acceptable salt thereof, as defined in Claim 1,2, 3,4, 5,6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 27, 28, 29, 32, 22 or 34, for use in
treating cyclooxygenase mediated discases.

38. Use of a compound of formula (I), or a pharmaceuti-
cally acceptable salt thereof, as defined in Claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 27, 28, 29, 32, 22 or 34 in the
manufacture of a medicament for the treatment of inflammatory disease.

39. An anti-inflammatory pharmaceutical composition
comprising an acceptable, anti-inflammatory amount of a compound of
formula (1), as defined in Claim 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16, 21, 22, 23, 24, 25, 26, 27, 28, 29, 32, 22 or 34, in association with a
pharmaceutically acceptable carrier.

heet Has Been Re laced "
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(23) 3-(4-Fluorobenzyl)-5,5- dxmethyl-4 (4-(methylsulfonyl)
phenyl)-5H-furan-2-one,

(24) 3-(3,4-Difluorophenoxy)-5-methoxy-5-methyl-4-(4-
(methylsulfonyl)phenyl)-5H-furan-2-one,

(25) 3-(5-Chloro-2-pyridyloxy)-5,5-dimethyl-4-(4-
(methylsulfonyl)phenyl)-SH-furan-2-one,

(26) 3-(2-pyridyloxy)-5,5-dimethyl-4-(4-(methylsulfonyl)phenyl)-
SH-furan-2-one,

(27) 3-(6-Methyl-2-pyridyloxy)-5,5-dimethyl-4-(4-
(methylsulfonyl) phenyl)-SH-furan-2-one, '
(28) 3-(3-Isoquinolinoxy)-5,5-dimethyl-4-(4-(methylsulfonyl)
phenyl)-SH-furan-2-one,

?uT*/

(01 €

(29) 3-(4-(Methylsulfonyl)phenyl)-2-phenoxycyclopent-2-enone, and

(30) 3—(4~.(Methylsulfonyl)phenyl)-Z-(S,4-diﬂuorophenoxy)
cyclopent-2-enone.

17. A pharmaceutical composition for treating an
inflammatory disease susceptible to treatment with a non-steroidal anti-
inflammatory agent comprising a non-toxic therapeutically effective amount
of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
according to Claim 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15 or 16, and
a pharmaceutically acceptable carrier.

18. A pharmaceutical composition for treating cyclooxy-
genase mediated diseases advantageously treated by an active agent that
selectively inhibits COX-2 in preference to COX-1 comprising a non-toxic

therapeutically effective amount of a compound of formula (I), or a pharma-

ceutically acceptable salt thereof, according to Claim 1, 2, 3,4, 5,6, 7, 8, 9,
10, 11, 12, 13, 14, 15 or 16, and a pharmaceutically acceptable carrier.

19. A tise of a non-toxic therapeutically
effective amount of a compound according to Claim 1
and a pharmaceutically acceptable carrier in a
preparation of a medicament for treating an
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inflammatory disease susceptible to treatment with a non-steroidal anti-
inflammatory agent in a subject in need thereof.

20.  Ause of a non-toxic therapeutically effective amount of a compound
according to Claim 1 in a preparation of a medicament for treating cyclooxygenase
mediated diseases advantageously treated by an active agent that selectively inhibits
COX-2 in preference to COX-1 in a subject in need thereof.

21. A compound according to Claim 3 wherein
X is selected from the group consisting of

(@ CH,, and
® O,
Y is selected from the group consisting of
(a) CH,, and
® O,

R! is selected from the group consisting of

@  SOCH,,

() SO,NR™RY, and

(©)  S(O)(NH)NH,;
R? is C, qalkyl,
R3 is hydrogen, C,qalkyl, CH,OR’, CN, CH,CN, C,_fluoroalkyl, F, CONR’),,
mono- or di-substituted .phenyl, mono or di-substituted benzyl, mono- or di-
substituted heteroaryl, mono- or di-substituted heteroarylmethyl, wherein the
substituents are selected from the group consisting of

)] hydrogen,

@ balo, REPLACEMENT SHEET |
(3)  Cyaalkyl, - |
4  C,.alkoxy, 1 26 JAN 999 I ‘
(5)  C,.alkylthio, |
©6 CN, e

(M CF,
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R4 is methy] or ethyl; and
R9 and R10 together with the carbon to which they are connected form a
carbonyl. '

26. A compound according to Claim 25 wherein

" R16 and R17 are each hydrogen.

27. A compound according to Claim 26 wherein
Rl is SO2CH3.

28. A compound according to Claim 1 selected from the °
group consisting of '
(a) 5,5-Dimethyl-4-(4-methylsulfonylphenyl)-3-(5-
bromopyridin-2-yloxy)-SH-furan-2-one, and
(b) 5,5-Dimethyl-4-(4-methyl$ulfonylphenyl)-34(2-
propoxy)-5SH-furan-2-one, or
a pharmaceutically acceptable salt thereof.

29. A compound according to Claim 1 which is
5,5-Dimethyl-4-(4-methylsulfonylphenyl)-3-(2-
propoxy)-SH-furan-2-one, or a pharmaceutically acceptable

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

a non-toxic therapeutically effective amount of a compound according to
Claim 29 and a pharmaceutically acceptable carrier.

31. A use of a non-toxic therapeutically
effective amount of a compound according to Claim 29
and a pharmaceutically acceptable carrier in a
preparation of a medicament for treating an inflammatory
disease susceptible to treatment with a non-steroidal
anti-inflammatory agent in a subject in need thereof.
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