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application is a continuation-in-part application of U S. Serial NJf&#s oo
68/ 477,047, filed June 7, 1995, which is herein intorporated by reference
inits entirety. The present invention s directed to novel substituted

3- phenyl oxi ndol e derivatives which are nodul ators of the |arge-conductance
cal cium activated potassi um (Maxi-K) channels and, therefore, useful in the
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| argely regul ated by voltage, cell netabolism calciumand receptor
medi at ed processes. [Cook, N. S.; Trends in Pharmacol. Sciences (1988), 9,
21; and Quast, U., et al. Trends in Pharnmacol. Sciences (1989), 10. 431].
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The present invention is directed to novel substituted 3-phenyl
oxindole derivatives which are modulators of the large-conductance
calcium-activated potassium (Maxi-K) channels and, therefore, useful in the
protection of neuronal cells, especially in the treatment or prevention of
ischemic stroke. The present invention aiso provides a method of treatment
with the novel oxindole derivatives and to pharmaceutical compositions
thereof.

Potassium channels play a key role in regulation of cell membrane
potential and modulation of cell excitability. Potassium channels are largely
regulated by voltage, cell metabolism, calcium and receptor mediated
processes. [Cook, N.S.; Trends in Pharmacol. Sciences (1988), 9, 21; and
Quast, U., et al, Trends in Phamacol. Sciences (1989), 10, 431]. Calcium-
activated potassium (Kca) channels are a diverse group of ion channels that
share a dependence on intracellular caicium ions for activity. The activity of
Kca channels is regulated by intracellular [Ca2+], membrane potential and
phosphorylation. On the basis of-their single-channel conductances in
symmetrical K+ solutions, Kc, channels are divided into three subclasses:
large conductance (maxi-K) > 150 pS; intermediate conductance 50-150
pS; small conductance < 50 pS. Large-conductance calcium-activated
potassium (Maxi-K) channels are present in many excitable cells including"



2 neurons, cardiac cells and various types of snooth nuscle cells. [Singer,
J. et al., Pflugers Archiv. (1987) 408, 98; Baro, |I., et al., Pflugers
Archiv (1989) 414 (Suppl. 1), S168; and Ahnmed, F. et al, Br. J Pharnacol.
(1984) 83, 227]. Potassiumions play a Zdominant role in controlling the
resting nmenbrane potential in nost excitable cells and nmaintain the
transmenbrane vol tage near the K+ equilibriumpotential (Ek) of about -90
mv. It has been shown that opening of pota55|un1channels shift the cel
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{Ex), resulting in hyperpolanzatlon of the cell. [Cook, N. S Trends in m
Pharmacol. Sciences {1988), 9, 21]. Hyperpolarized cells show a reduced
response to potentially damaging depolarizing stimuli. Maxi-K channels
which are regulated by both voltage and intracellular Ca2+ act to limit
depolarization and calcium entry and may be particularly effective in
blocking damaging stimuli. Therefore cell hyperpolarization via opening of
Maxi-K channels may result in protection of neuronal cells under ischemic
conditions.

A range of synthetic and naturally occuring compounds with maxi-K
opening activity have been reported. The avena pyrone extracted from
avena sativa-common oats has been identified as a maxi-K channel opener
using lipid bi-layer technique [International Patent application WO
93/08800, published May 13, 1993]. 6-Bromo-8-(methylamino)imidazo[1,2-
ajpyrazine-2-carbonitrile (SCA-40) has been described as a maxi-K
channel opener with very limited electrophysiological experiments
[Laurent, F. et al., Br. J. Pharmacol. (1993) 108, 622-626]. The flavanoid,
Phloretin has been found to increase the open probability of Ca2+-activated
potassium channels in myelinated nerve fibers of Xenopus laevis using
outside-out patches [Koh, D-S., g; al., Neuroscience Lett. (1994) 165,
167-170].

A number of substituted oxindoles have been disclosed as
neuroanaboiic agents by H. Kuch et al in U.S. Patent Nos. 4,542,148,
issued September 17, 1985 and 4,614,739, issued September 30, 1986.
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several therapeutic approaches for the minimization of stroke-related brain

damage have been pursued inciuding inhibitors of AMPA/kainate, N- -
methyl-D-aspartate (NMDA) and adenosine reuptake inhibitors. It is the
object of the present invention to provide novel compounds that will .
modulate potassium channels, in particular, large-conductance caicium-
activated potassium (Maxi-K) channels which will be useful in reducing
neuronal damage during ischemic stroke.

The present invention provides novel oxindole derivatives having the
general formuta

wherein R, R1, R2, R3, R4, RS and RS are as defined below, or a non-toxic
pharmaceutically acceptable salt, solvate or hydrate thereof which are
openers of the large conductance calcium-activated K+ channels also
known as maxi-K or BK channels. The present invention also provides
pharmaceutical compositions comprising said oxindole derivatives and to
the method of treatment of disorders sensitive to potassium channel



nodul at e potassi um channels, in particular, |arge-conductance cal ci um
activated potassium (Maxi-K) channels which will be useful in reducing
-neuronal damage during ischem c stroke. The present invention provides
novel oxindol e derivatives having the deneral forrmula [err] wherein [err]
and [err] are as defined below, or a non-toxic pharnmaceutically acceptable
salt, solvate or hydrate thereof which are openers of the | arge conductance
cal ciumactivated K+ channel s al so known as maxi -K or BK channels. The
present i peRNGHACNiYSYShoas ischeptia,reanyuigionsalasiyngodinangns conpri si ng said

oxi ndol e GRédntinehee anFalmatiodramtiifpgy of treatnent of disorders sensitive
to potassi um channel 4 opening activity such as ischem a, convul sions,

asthma, urinary incontinence and traumatic brain injury. ‘The present

i nvention provides novel oxindole derivatives which are potent openers of
t he hi gh conductance, cal ciumactivated K+-channels (BK channel) and which
have the fornula [err] wherein R is hydrogen, hydroxy or fluoro; [err]
and R4 each are independently hydrogen, [err] al kyl, hal ogen,

The present invention provides novel oxindole derivatives which are
potent openers of the high conductance, calcium-activated K+-channels
(BK channel) and which have the formula

R1

wherein

R s hydrogen, hydroxy or fluoro;
R1, R, R3
and R4 each are independently hydrogen, C1-4 alkyl, halogen,
trifluoromethyl, phenyl, p-methyipheny! or p-
trifluoromethylphenyl; or R! and R2, R2 and R3 or R3 and R4
are joined together to form a benzo fused ring;

RS is hydrogen or C1-4 alkyl; and

RE is chiorine or trifluoromethyi;
or a nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof.

The present invention also provides a method for the treatment or
alleviation of disorders associated with BK channels, especially ischemia,
convulsions, asthma, urinary incontinence and traumatic brain injury, which
comprises administering together with a conventional adjuvant, carrier or
diluent a therapeutically effective amount of a compound of formula | or a
nontoxic pharrnaceutically acceptable salt, solvate or hydrate thereof.



trifluoronethyl, phenyl, p-nethylphenyl or p- trifluoronethyl phenyl; or
[err] and R2, R2 and R3 or R3 and R4 are joined together to forma benzo
fused ring; R5 is hydrogen or [err] alkél; and R6 is chlorine or
trifluoronethyl; or a nontoxic pharmaceatically acceptable salt, solvate or
hydrate thereof. The present invention also provides a nethod for the
treatnment or alleviation of disorders associated with BK channel s,
especially ischem a, convul sions, asthma, urinary incontinence and
traumatic brain injury, which conprises adm nistering together with a
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asymmetric carbon atom at the 3-position of the oxindole ring, the present
invention includes the racemate as well as the individual enantiometric -
forms of the compounds of Formula | as described herein and in the claims.
The use of a single designation such as {(3R) or (3S) is intended to include
mostly one stereoisomer. Mixtures of isomers can be separated into
individual isomers according to methods which are known per se, e.g.
fractional crystallization, adsorption chromatography or other suitable
separation processes. Resulting racemates can be separated into
antipodes in the usual manner after introduction of suitable sait-forming
groupings, e.g. by forming a mixture of diastereosiomeric salts with optically
active sait-forming agents, separating the mixture into diastereomeric saits
and converting the separated salts into the free compounds. The possibie
enantiomeric forms may also be separated by fractionation through chiral
high pressure liquid chromatography columns. Altematively, the optically
active enantiomers of the compounds of Formula { may be prepared by
stereoselective synthetic procedures, some of which are described herein.
The use of optically active reagents in combination with the appropriate
intermediate described-herein would produce the desired enantiomer of the
compound of Formula .

The term “nontoxic pharmaceutically acceptable salt" as used herein
and in the claims is intended to include nontoxic base addition salts with
inorganic bases. Suitable inorganic bases such as alkali and alkaline earth
metal bases include metallic cations such as sodium, potassium,
magnesium, calcium and the like.
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_ effective amount” means the total amount of each active component of the
method that is sufficient to show a meaningful patient benefit, i.e., healing of _
acute conditions characterized by openers of large conductance calcium-
activated K+ channels or increase in the rate of healing of such conditions.
When applied to an individual active ingredient, administered alone, the
term refers to that ingredient alone. When applied to a combination, the

- term refers to combined amounts of the active ingredients that result in the

therapeutic effect, whether administered in combination, serially or
simultaneously. The terms "treat, treating, treatment” as used herein and in
the claims means preventing or ameliorating diseases, tissue damage
and/or symptoms associated with dysfunction of cellular membrane
polarization and conductance.

The compounds of Formula | may be prepared by various
procedures such as those illustrated herein in the examples, in the reaction
schemes and variations thereof which would be evident to those skilled in
the art. The various oxindole derivatives of Formuia | may advantageously
be prepared from isatin intermediates which are generally weli-known and
a general method of preparation is illustrated in Reaction Scheme 1 and a
specific example in Reaction Scheme 2.

In the process for the preparation of isatin intermediates of the
Formuia VIl, a number of commonly known and well-established
procedures may be employed such as those described by Sandmeyer, T.,
Helv. Chim. Acta, 2, 234 (1919); Stolle, R., J. Prakt. Chem., 105, 137 (1922);
and Gassman, P., et al., J. Qrg. Chem., 42, 1344 (1977). However, a more
preferred method for the preparation of isatins of Formuia Vil starting from



Certain of the conmpounds of the present invention can exist in unsolvated
forms as well as solvated forns including hydrated fornms such as
nonohydrate, di hydrate, hem hydrate, trihydrate, tetrahydrate and the |ike.
The products may be true solvates, whif’e in other cases, the products nay
nerely retain adventitious solvent or be a mxture of solvate plus sone
adventitious solvent. It should be appreciated by those skilled in the art
that solvated forns are equivalent to unsolvated forns and are intended to
be enconpthesappropriately substitutedeanitineshof Foaoulat V iisigenenadly desgribed net hod of
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It will be appreciated by those skilled in the art that when the amino
group of an aniline compound of Formula V is suitably protected such as
with N-pivaloyl and N-{tert-butoxycarbonyl) protecting groups, it can direct
metalation to the ortho position. Once the dianions are formed, the reaction
with about 1.2 equivalents of diethyl oxalate at low tempeatures such as
-78 °C may be used to introduce an a-ketoester moiety ortho to the
protected amino group of the aniline derivative to produce the compound of
Formula VI. Removal of the protecting group followed by spontaneous
cyclization will advantageously produce the isatin of Formula Vil. To
elaborate further on the process of Reaction Scheme 1, the dianions of N-



a general nethod of preparation is illustrated in Reaction Schene 1 and a
specific exanple in Reaction Schene 2. In the process for the preparation
of isatin internediates of the Fornula VII, a nunber of commonly known and
wel | - establ i shed procedures nay be errpl%yed such as those described by
Sandneyer, T., Helv. Chim Acts, 2, 234 (1919); Stolle, R, J. Prakt.
Chem, 105, 137 (1922); and Gassnman, P., et al, J. Og. Chem, 42, 1344
(1977). However, a nore &referred nmet hod for the preparation of isatins of
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control. REACTION SCHEME 1 [err] [err] It will be appreciated by those
skilled in the art that when the am no group of an aniline conpound of
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used to i nanddilatedawith ethelr th afford ther competind of Foontila ViheAlthough the
intermediate a-ketoesters of Formula VI may be purified for purposes of
characterization, this step is not necessary and the crude product can be
advantageously deprotected directed to afford the isatins in exceflent
overall yield. Deprotection of the N-(tert-butoxycarbonyl) or pivaloyi
moieties may be carried out using 3N HCY/THF or 12N HCI/DME,
respectively, at reflux temperature. Upon evaporation of the volatile
solvents, the isatins generally precipitated from the aqueous residue and
isolated by filtration.

-

An altemnative method for the preparation of isafins using the method
of Gassman, et al is illustrated in Reaction Scheme 2 for the preparation of
4,6-bis(trifluoromethyl) isatin of the Formula Vlia.
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protected am no group of the aniline derivative to produce the conpound of
Formula VI. Renoval of the protecting group followed by spontaneous
<cyclization will advantageously produce the isatin of Formula VII. To

el aborate further on the process of Redtion Schene 1, the dianions of N
8 pivaloylanilines or N-(tert-butoxycarbonyl) anilines are advant ageously
generated using about 2.2 to 2.4 fold excess of a variety of butyllithium
reagants, such as n-butyl-, s-butyl- and t-butyl-lithiumreagents in THF at
about 0 to -40 Asshdwhdn Reactionn Saherse 2| N-chlogimationl ofp8,6eedur e, neat dry
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evapor at i &Y%?'}l?‘ﬁéﬂ%f{ﬂg BE tedftIHF pave thesdesirad isatin ofr eci pi t at ed
fromthe Fymukewiiasi due and isolated by filtration. An alternative nethod
for the preparation of isatins using the nethod of Gassman, et al is
Illustrated in Reaction Scheme 2 for the preparation of

Isatins of Formula Vi, prepared as described in the above Reaction

Schemes 1 and 2 or by well-known literature procedures, were converted to _
the hydroxyindolones of Formulas lla and lib as shown in Reaction Scheme
3. Addition of a THF solution of either a Grignard or aryllithium reagent
derived in-situ from an anisole, to the sodium salt of the isatin of Formula Vi
conveniently prepared with NaH in THF, gave the desired
hydroxyindolones of Formuia lla. Most of the hydroxyindolones were
purified by either recrystallization or trituration with suitable organic
solvents. Demethylation of the methyl ether moiety of the compound of
Formula lla with BBrg in CH2Clz under carefully controlled conditions from
-78 to 0 °C afforded the desired phenols of Formula lib. It was found that
the reaction should advantageously not be warmed above 0 °C and, after
completion of the demethylation, quenching of the reaction with saturated
NaHCOg3; followed by acidification with dilute HCI is required before
extracting into an organic solvent to afford the hydroxyindolones of
Formula llb.



4,6-bis(trifluoronethyl) isatin of the Formula VIl a. REACTI ON SCHEME 2

[err] 9 As shown in Reaction Schenme 2, N-chlorination of 3, 5-
bis(trifluoronethyl)aniline with freshly prepared tert-butyl hypochlorite
foll owed by consecutive addition of ethyl (nmethylthio)acetate and

triethylam ne gave the am noester which, upon heating in boiling hexanes,
underwent cyclization to afford the (nethylthio)indolone of the Fornula
VIII. Chlorination of the conpound of Forrmula VIII w th N-chlorosuccininide
(NCS) gaveREACTION SCHEME®) [err] - chl oro( net hyl t hi 0) i ndol one whi ch upon
hydrolysis with [err] in THF-[err] gave the desired isatin of Formula VIIa.
| satins of Formula VII, prepared as described in the above Reaction Schenes
1 and 2 or by well-known literature prgicedures, were convegt ed to the
hydr oxyi ndol ones of Foryng, s?_i %nd ] b ags shown in Reactyon gchenme 3.
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An aiternative and more direct approach to the hydroxyindolo_nes of
Formula lib was developed by the addition of magnesium phenolates to
isatins of Formula VIl as illustrated in Reaction Scheme 4.
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Unlike the process described in Reaction Scheme 3 involving
Grignard addition reaction followed by demethylation of the methy! ether
product, the free phenof of Formula b is directly obtained by this alternate
route. The process of Reaction Scheme 4 which involves the reaction of
magnesium phenolates prepared by mixing the desired phenol and ethyl
magnesium bromide with isatins of Formula VI in methylene chloride,
toluene or DMF advantageously afforded the desired hydroxyindolone of
Formula Ilb. Further, it was found that a variety of electron-deficient



-78 to O [err] afforded the desired phenols of Forrmula Ilb. It was found
that the reaction should advantageously not be warned above [err] and,
after conpletion of the denethyl ation, quenching of the reaction with
saturated NaHCO3 fol | owed by acidificalifon with dilute HQ is required
before extracting into an organic solvent to afford the hydroxyi ndol ones of

Formula |1Db. 10 REACTION SCHEME 3 [err] An alternative and nore direct
approach to the hydroxyindol ones of Fornmula |lb was devel oped by the
addi ti on JnagRRsE; Rhanslaas cavldbe gdded to the isating via VHdniam ustrat ed

i n React i qiivaatRBoully d8avehldat ohelfidtredction td disetthkprddueerhacess descri bed

I n Reactiqn Scherr(f 3 nVﬁtvi n@ g:‘l'bl gnard addition reaction followed by
denet hyl at Ygroxyn ‘ﬂ%n?ﬁaf’ P "product, the free phenol of Forrmula IIlb

is directly obtained by this alternate route. The process of Reaction

Scheme 4 whi ch why 'it‘ﬁ&%eﬁ?g%g;?gﬁiﬁ?é‘@imw fullés ?ﬁeéncﬁ’ilﬁpar ed by

m xi ng the desired phena ] nesi um brom de I sat | ns of
For nul a \ithe carespaRdig hydraxyindalone of Feraula ldig-selactivaitgeous! y af f or ded

the desir %hpuﬂwatéadni_raﬁetrgisilaaéraﬁdatriﬂhbroﬁeﬁbfwd (TEAM@s found that a
e

vari ety ofy Zatid H'rasctch Stheme 5.
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The deoxygenation was carried out in refluxing dichloroethane for
several days and additional amounts of TFA were added to replenish any
losses. More preferably, the deoxygenation was carried out in a sealed
tube with neat triethylsilane and TFA at about 110-120 °C. As will be
appreciated by those skilled in the art, the rate of deoxygenation was
dependent upon the electronic nature of the substituents present in the
hydroxyindolone of Formula Ha and unsubstituted and electron-rich
compounds of Formula ila deoxygenated much more readily compared to
electron-deficient compounds of Formula lla. Demethylation of the methy!
ether moiety of the compound of Formula llia with BBrz in CH2Cla under
carefully controlled conditions from -78 °C to 0 °C afforded the
corresponding phenol of Formula {llb.

llia ’ litb



magnesi um phenol ates coul d be added to the isatins of Formula VII in an
advant ageousl y conveni ent one-pot reaction to directly produce the
-hydr oxyi ndol ones of Fornula Ilb. Wien it is desired to prepare the

i ndol ones of Formulas Illa and I11b, th® corresponding hydroxyi ndol one of
Formula Ila is selectively dehydroxylated with triethylsilane and
trifluoroacetic acid (TFA) as illustrated in Reaction Schene 5. REACTI ON

SCHEME 5 [err] The deoxygenation was carried_out in refl uxing

di chl or oet hane IP@N koAl rquts o theyindelans efzemuia Wia whigh Wdﬁvé"l‘% added to

repl eni sh gsa/of snldkbrahdomharmemc dcieat é}aﬂﬁéswﬂmswm'ml ed out in
be with_ neat trieth out 110-.120 rr]. As

led t t
w1 be B éEY%fPEGa&/'St fBRed ¥ Fledfin’ %emg e BheasSreRRted genat 1 on
was dependarﬂeaquon Screme SGHms:trates the preparatiomef audpecificlindolonprafsent in t he
hyd i E |
compounds 'Lk vﬁf%w’"ﬁz%ﬁ’ éﬁéﬁ‘?féq?df%%%ﬁaﬁ"ﬁ%@%ﬂ&ﬂww
el ect ron 1) istﬁto cHhus onsfaammerciallyoayailable atrnemoasv- t he net hyl
et her noi g§Henylacelie aaiurmrsbgcl raiaéua éd.d@awetsncrﬁlefdb-l n [err] under
careful l y €o troéljh%r?yl%&ngqtq@ pvzuch ygs conv[eﬁed]to tthe métﬁ);lréstef fip rded the

cor r espondl®
Formula X using dimethyl sulfate and anhydrous K2CO3 in CH3CN.

Reaction of the potassium enolate of ester of Formula X with 4-fluoro-3-
nitrobenzotrifluoride in the presence of one equivalent of additional
potassium bis{trimethyisilyl)amide (KHMDS) in THF at -78 °C resuited in
formation of a dark blue solution of potassium enolate of Formula X! and
acidic workup of the reaction provided the desired ester of Formula. Xl in
75% yield. Upon reduction of the nitro group in the compound of Formula
X1 with iron in acetic acid, the resultant anilino-ester spontaneously cyclized
to provide the desired indolone of Formula Hic in 84% recrystallized yield.

REACTION SCHEME 6

1. KHMDS (2.1 eqt), THF

CH,COH 1.S0,Cl, AcOH CH,CO,Me

OMe -
2. M504, KoCO5 OMe 2 o NOz
CHyCN
F
78 to 40 °C; 75%
RyC NO, ' RyC H
O coMe O °
Fe, AcOH
oMe OMe
‘ reflux, 1 hr O
Cl C

Xl llic



12 In an alternate route to the indolone of Formula Illa which avoids the
use of triethylsilane and trifluoroacetic acid at tenperatures of 110-120

{err] for several days is illustrated in Reaction Scheme 6. The process
depicted in Reaction Schene 6 illustrafl@s the preparation of a specific
i ndol one of Fornula Illc, wherein [err] and [err] are hydrogen, [err] is

trifluoromethyl and R6 is chloro. Thus, chlorination of commercially
avai | abl e 2- net hoxy- phenylacetic acid with [err] in acetic acid gave
5-chl oro- 2- net Whemitds desived tapeapade tive tiuoraindalones of Edmulat ING theet hy|

ter of F i i - | .
React i on ofoirasPondH MArskyddle oF Fornbla"fly ighaetodgn ° 11 11 [O00) o

ni t r obenzogigthylaginesuliun tifiuorideDARTE as illustratad,in, Reastion, Scheme: 7-onal

pot assi um Pirgferablypetheyreaction withi DIRSTHéYRed butlinfarfbrgafic E6Weht el ted in

formation Qf a dark blue.solution of pot ' | ate, of Formula Xl and
aci di cI wor ?ﬁb“%‘?'y{eﬁ'g 'ﬁ@'@q %tﬁa b’r’BB?' @etﬁ}%'?ggo gs?er{téﬁo la. Xl in
75% yi el d. appreciatedoyt those skilled én the ad thabthe hydrokyindolepewfdFarmutar mul a X
Cthiron i . ; I Pt |

\(,:mycl [ Ized tga;ﬁg%%'e%b?ﬁergg%és??‘gj | nd%l onéﬁiphhor nﬁgﬁ% IO??%%%%Z&{S d
recrystallized yield. REACTI ON SCHEME 6 [err] 13 When it is desired to
prepare the fl ugheisubetantiatly QPurt@nantioneyic fofs?the fikersihddone of

hydroxyi nd?'oﬁ;prﬁlaolw rﬁ%r}%&ly 1',8 obfainéd B§: ?ﬁe Vs\”etpgration of the racemic
mixture using chiral high pressure liquid chromatography methods as
described herein and by other well-known methods.

R ION SCHEME 7
R 1
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When it is desired to prepare the substantially enantiomeric pure
form of the hydroxyindolone of Formulas lla and lib, the corresponding
indolone of Formula lila is selectively oxidized using the appropriate
commerically available chiral (+)-(2R, 8aS})- or (-}-(2S, 8aR)-
(camphorsulfonyl) oxaziridine of Formula iXa or IXb, respectively as
illustrated in Reaction Scheme 8.



di et hyl am nosul fur trifluoride (DAST) as illustrated in Reaction Schene 7.
Preferably, the reaction with DAST is carried out in an organic sol vent
such as nethylene chloride at a tenperature of about -78 to O [err]. It
shoul d be appreciated by those skilledl4n the art that the hydroxyi ndol one
of Formula Ila will thereby produce the correspondi ng fl uoroi ndol one of
Formula IV. The substantially pure enantioneric forns of the fluoroindol one
of Formula IV may readily be obtained by the separation of the racenic

m xt ure usBEAGHOMNSOHEME® essure 1iqui d chronmat ography net hods as

descri bed herein and by other well-known nethods. REACTI ON SCHEME 7 [err]
When it is desired to prepare the substantially enantioneric pure form of
t he hydroxyi ndol oge of Formulas Ila and Ilb, the corresponpging indol one of

Formula I'llads s¢lectyjvely oxhdonmss, 4 propriatg co rically
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oxaziridine of 0 or — 11| ug - &eact i on
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In the process of Reaction Scheme 8, the hydroxylation of the
indolone of Formuia Illa is treated with potassium bis(trimethyisilyl)amide
(KHMDS) in THF and the resulting potassium enclate of the indolone of
Formula llla is oxidized with the chiral oxaziridine IXa or IXb at about -78 °C
followed by gradual warming to O °C and then quenching with glacial acetic
acid gave the desired corresponding hydroxyindolone of Formula lic or lid,
respectively in high yield and high enantiomeric purity as determined by the
application of the NMR chiral-shift solvent (L)-trifluoromethylpheny! carbinol.
in the hydroxylation process of Reaction Scheme 8, it is most preferred to
utilize degassed dry THF under an argon atmosphere to prevent



Formula Illa is oxidized with the chiral oxaziridine | Xa or |Xb at about
-78 [err] followed by gradual warm ng to [err] and then quenching with

gl acial acetic acid gave the desired correspondi ng hydroxyi ndol one of
Formula Ilc or 11d, respectively in hid® yield and high enantiomeric purity
as determ ned by the application of the NVR chiral-shift sol vent
(L)-trifluoronethyl phenyl carbinol. In the hydroxylation process of
Reaction Schene 8, it is nost preferred to utilize degassed dry THF under
an argon ahyopyiationtwittpmolenular oxylfenhard cetairabihigh degreeof ecul ar oxygen
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met hyl , ogen, nd when [err] and [err] are hydrogen,
[err] is phenyl, p-nethylphenyl or trifluoronethyl phenyl; or [err] and
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wherein R1, R2, R3 and R4 each are independently hydrogen, methyl,
halogen, or trifluoromethyl, and when R1, R3 and R4 are hydrogen, R2 is
phenyl, p-methylphenyl or triflucromethyiphenyl; or R and R2, R2 and R3 or
R3 and R4 are joined together to form a benzo fused ring; :
RS is hydrogen or methyt; and RE is chlorine or trifluoromethyl; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

In another preferred embodiment of the invention the compounds of
Formula III have the formula

wherein R1, R2, R3 and R4 each are independently hydrogen, methyl,
halogen, or trifluoromethyl, and when R1, R3 and R4 are hydrogen, R? is
phenyl, p-methylphenyl or trifluoromethylphenyf; or R1 and R2, R2 and R3 or



pharmaceutically acceptable salt, solvate or hydrate thereof. In another
preferred enbodi nent of the invention the conpounds of Fornula IIl have the
-formula [err] wherein [err] and [err] each are independently hydrogen,

met hyl, hal ogen, or trifluoronmethyl, ah@ when [err] and [err] are hydrogen,
[err] is phenyl, p-nethyl phenyl or trifluoronethyl phenyl; or [err] and
[err] and [err] or 16 R3 and R4 are joined together to forma benzo
fused ring; R5 is hydrogen or nethly; and R6 is chlorine or

trifl uor onBBrard Rérare joinad dagethehto foxnea thienzbifused dog: BB lis hydtagensol vat e or
hydrate th J i6l i {diddic of the invention the
conpounds géﬁ%?)rr‘%hﬁgéﬁll%&@@?‘ﬁ?rftgﬂﬁéﬁgﬁ?&??p\?ﬁere| nc[err] and [err] each
are i ndepepbmaceuticaliy, geseptailersalt, splivaty) on hydrate theregbr onet hyl, and when
[err] and R4 are hydrogen, R2 is phenyl, p-nethyl phenyl or trifluoronethyl;

or [err] and R2 and. R3 or. R3 . an 4 are | pined foqgethe forma benzo
fused ring; R5 {%%??%hﬁf RS%‘?"%%& %‘ e@ﬁpt)ﬁ]%'éwgﬁsﬂqq}frﬁ%ﬂfbgm l; or a
nont oxi ¢ pokFomudatiVdwvepthedoreptlabl e salt, solvate or hydrate thereof. In
anot her aspect, this invention provides a nethod for the treatnment of or

protection fromdi sorders which arg nedi ated by opening of the |arge
conduct ance cal ci untacti vat ed Fl§+

chanpels (BK channels) in a mammal in
N

wherein R1, R2, R3 and R4 each are independently hydrogen, methy,
halogen, or trifluoromethyl, and when R1, R3 and R4 are hydrogen, R2 is
phenyl, p-methylpheny! or trifluoromethyl; or R! and R2, R2 and RS or

R3 and R4 are joined together to form a benzo fused ring; RS is C1-4 alkyl;
and RS is chlorine or trifluoromethyl; or a nontoxic pharmaceuticafly
acceptable salt, solvate or hydrate thereof.

In another aspect, this invention provides a method for the treatment -
of or protection from disorders which are mediated by opening of the large
conductance calcium-activated K+ channels (BK channels) in a mammal in
need thereof, which comprises administering to said mammal a
therapeutically effective amount of a compound of Formula | or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof. Preferably, the
compounds of Formula | are useful in the treatment of ischemia,
convulsions, asthma, urinary incontinence and traumatic brain injury and
other disorders sensitive to BK channel activating activity. Most preferably,
the compounds of Formula | are useful in the treatment of cerebral
ischemia.

In still another aspect, this invention provides pharmaceutical
compositions comprising at least one compound of Formula [ in
combination with a pharmaceutical adjuvant, carrier or diluent.



need thereof, which conprises admnistering to said manmal a
therapeutically effective anobunt of a conpound of Formula | or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof. Preferably,
t he conpounds of Formula | are useful {17 the treatnent of ischem a,
convul sions, asthma, urinary incontinence and traumatic brain injury and
ot her disorders sensitive to BK channel activating activity. Most
preferably, the conpounds of Formula | are useful in the treatnent of

cerebral ischemia. In still another aspect, this invention provides
phar maceut ﬁ%@ﬁ%&gs conprising at |east one conpound of Formula I
I n conbi nat1 on a pharnmaceutical adjuvant, carrier or diluent. 17

Bi ol ogi cal Activity Potassium (K+) channels are structurally and
functional ly di Petassidmn(Kit) ehanfiel§-are strteturatly ahdfondtiomally diversehi ch are
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particularly in excitable cells such as neurons and muscle cells, leads to

hyperpolarization of the celi membrane, or in the case of depolarized cells, _

to repolarization. In addition to acting as an endogenous membrane

voltage clamp, K* channels can respond to important cellular events such

as changes in the intracellular concentration of ATP or the intracellular .

concentration of calcium (Ca2+). The central role of K+ channels in

regulating numerous cell functions makes them particularly important

targets for therapeutic development. [Cook, N.S., Potassium channels:

Structure, classification, function and therapeutic potential. Ellis Horwood,

Chinchester (1990)]. One class of K+ channels, the large-conductance

Ca2+-activated K+ channels (maxi-K or BK channels), is regulated by

transmembrane voltage, intracellular Ca2+, and a variety of other factors

such as the phosphorylation state of the channel protein. [Latorre, R., et al.,

Ann. Rev. Pysiol., 51: 385-399 (1989)]. The large, single channel-

conductance (generally > 150 pS) and high degree of specificity for K+ of

BK channels indicates that small numbers of channels could profoundly

affect membrane conductance and cell excitability. Additionally, the

increase in open probability with increasing intracellular Ca2+ indicates

involvement of BK channels in the modulation of Ca2+-dependent

phenomena such as secretion and muscular contraction. [Asano, M., et al.,

J. Pharmacol. Exp. Ther., 267: 1277-1285 (1993}].

Openers of BK exert their cellular effects by increasing the open
probability of these channels [McKay, M.C., et al., J. Neurophysiol., 71:
1873-1882 (1994); and Olesen, S.-P., Exp. Opin. Invest. Drugs, 3: 1181-
1188 (1994)]. This increase in the opening of individual BK channels
coltectively results in the hyperpolarization of cell membranes, particularly



vol tage cl anp, K+ channels can respond to inportant cellular events such as
changes in the intracellular concentration of ATP or the intracellular
-concentration of calcium (Ca2+). The central role of K+ channels in
regul ati ng numerous cell functions nmake& them particularly inportant
targets for therapeutic devel opnent. [Cook, N.S., Potassium channels:
Structure, classification, function and therapeutic potential. Ellis

Hor wood, Chi nchester (1990)]. One class of K+ channels, "the

| ar ge- condnadiepotarizealdells; produeedt by sighifivant indreases it wholdkcelhBKrel s), is

regul at ed voltage, intracellular Ca2+, and a variety of
ot her fact'ﬁ¥g{ag%£%35§n§%gsshosphoryI ation state of the channel protein.
[Latorre, R, et al., Ann. Rev. Pysiol., 51: 385-399 (1989)]. The Iarge,
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particul a
BK) current, the specific and potent BK channel-blocking toxin iberiotoxin

(IBTX) [Galvez, A., et al., J. Biol. Chem, 265: 11083-11090 (1990)] was
employed at a supramaximal concentration (50 nM). The relative
contribution of BK channels current to total outward current was determined
by subtraction of the current remaining in the presence of IBTX (non-BK
current) from the current profiles obtained in all other experimental
conditions (control, drug, and wash). it was determined that at the tested
concentration the compounds profiled did not effect non-BK native currents
in the oocytes. All compounds were tested in at least 5 cocytes and are
reported at the single concentration of 20uM; the effect of the selected
compounds of Formula | on BK current was expressed as the pércent of
control IBTX-sensitive current and is listed in Table |. Recordings were
accomplished using standard two-electrode voltage clamp techniques
[Stuhmer, W., et al., Methods in Enzymology, Vol. 207: 319-339 (1992)];
voltage-ciamp protocols consisted of 500-750 ms duration step
depolarizations from a holding potential of -60 mV to +140 mV in 20 mV
steps. The experimental media (modified Barth's solution) consisted of (in
mM): NaCl (88), NaHCQO3 (2.4), KCI (1.0), HEPES (10), MgSO4 (0.82),
Ca(NO3)2 (0.33), CaCi2 (0.41); pH 7.5.



18 in depolarized cells, produced by significant increases in whole-cel

BK- nedi at ed conductance. The ability of conpounds descriped in the present
invention to open BK channel s and increase whol e-cell outward (K+)

BK- medi at ed currents was assessed undefdSvol t age-cl anp conditions by
determning their ability to increase cloned mammalian (nSlo or hSlo) BK -
medi at ed outward current heterol ogously expressed in Xenopus oocytes
[Butler, A, et al., Science, 261: 221-224 (1993); and Dworetzky, S.I., et
al., Mol. Brain Res., 27: 189- 193 JAB&B 1 The two BK constructs enpl oyed
represent nearly structurally identical honol ogous proteins, and have
proven to be pharmacqloqical identical ip ou asts. .To isolate BK
current fromnative (5 s Y PAUNGS 90 S W1 #peci fic and potent
BK channel - bl ocking toxin iberiotoxin (IBTX) [Galvez, A, et al, J. Biol.
Chem 265: 11083-1 éhzl %@ )] was enpl oyed at %§§$§#$£§“i”a' concentration
(50 nM. The relati ution of BK channel t to total outward
current was determ ned by subtraction of the current remaining in the
presence of |BTX (non-BIf current) fromthe current profiles obtained in al
ot her experi nental condétions (control, drug, and wash). It was determ ned
that at the tested concentration the conpounds profffed did not effect
non-BK native currents #n the oocytes. Al conpounds+were tested in at

| east 5 oocytes and aregreported at the single concgptration of 20[err];
the effect of the selec?ed conpounds of Formula I on BK current was
expressed as the percen? of control |BTX-sensitive durrent and is listed in
Tabl e |I. Recordings werg acconplished using standarggtwo-el ectrode voltage

cl anp techni ques [Stuhq%r, W, et al., Methods in E_*r_lzyrml ogy, Vol. 207:
14

319- 339 (1992)];

15
16
22
25
31
33

SRS EEE:

* at 20 uM expressed as percent of controls;
+ = 100-125%

++ = 125-150%

+++=> 1580%

The compound of Example 3 was also examined with single-channel
inside-out excised patches from both COS cells stably transfected with
mSio and with patches from oocytes expressing hSlo and was found to
effectively increase the open probability in both systems at a concentration
of 1 uyM. Other compounds were examined using whole-cell and single-
channel patch-clamp techniques in HEK 293 cells transiently and stably
expressing hSlo BK channels at high levels, for example, the compounds of
Examples 14, 37 and 38 were found to be very potent and effective openers
of hSlo BK channels under whole-cell and (inside out and outside-out)
excised patch clamp recording conditions.



vol t age-cl anp protocols consisted of 500-750 nms duration step

depol ari zations froma holding potential of -60 nmv to +140 nV in 20 nV

steps. The experinental nmedia (nodified Barth's solution) consisted of (in
NaCl (88), NaHCO3 (2.4), KO (1.0Rp HEPES (10), MgSO™4 (0.82); Ca(N03)2

(0.33), Cad 2 (0.41); pH 7.5. 19 TABLE | Effect of Selected Conmpounds on
BK Channel s Exanpl e No. BK Current* 1

+ 3 ++ 4 6 ) + 7

+ 9 ++ 13 ++ 14

I+ 3i5++ 16 22 14 determine the ability ofthese édrhpétnds to reduce cell ioss
resulting from neuronal ischemia, a standard rodent mode! of permanent
focal ischemia, involving occlusion of the middle cerebral artery in the
spontaneously hypertensive rat (MCAO model) was employed [Tamura, A.,
et al., Journal of Cerebral Biood Flow and Metabolism, Volume 1, 53-60,
{1981)].

" Selected compounds have been evaluated in the focal stroke model
involving permanent middle cerebral artery occlusion (MCAO) in the
spontaneously hypertensive rat. This procedure results in a reliably large
neocortical infarct volume that is measured by means of vital dye exclusion _
in serial slices through the brain 24 hours after MCAO. In the present test,
compounds were administered using an i.v. or i.p. route of administration at
two hours after occlusion. For example, in this model, the compound of
Example 4 reduced the cortical infarct volume by about 18% when
administered intravenously (0.03 mg/kg) and about 26% when’
administered intraparitoneally (10 mg/kg) as a single bolus 2 hours after
middle cerebral artery occlusion as compared to vehicle-treated (2%
DMSO, 98% PG) control. Also, in this model, the compound of Example 14
reduced the cortical infarct volume by about 18% when administered
intravenously (0.3 mg/kg) as a single bolus 2 hours after middle cerebral
artery occlusion as compared to vehicle-treated (2% DMSO, 98% PG)
control.

The results of the above in vitro and in vivo tests demonstrate that the
compounds of the instant invention are potent openers of the large-
conductance calcium-activated K+ channels (maxi-K or BK channels).
Thus, the compounds of the present invention are useful for the treatment of
human disorders arising from dysfunction of cellular membrane polarization
and conductance and, preferably, are indicated for the treatment of
ischemia, convulsions, asthma, urinary incontinence and traumatic brain
injury and other disorders sensitive to BK channel activating activity. Most
preferably, the compounds of Formula | are useful in the treatment of
cerebral ischemia.
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* at 20 [err] expressed as percent of controls; + = 100-125% ++ =125-150%
+++= > 150% The conpound of . Exanple 3 was al so exam ned wi th single-channel
‘i nsi de-out exci sed patches fromboth COS cells stably transfected with nSlo
and with patches from oocytes expres&% hSl o and was found to effectively
I ncrease the open probability in both systens at a concentration of 1
[err]. Ot her conpounds were exam ned usi ng whol e-cell and single- channel
pat ch-cl anp techniques in HEK 293 cells transiently and ‘stably expressing
hSl o BK channel Thetefbiegthé eompeundsof Eoaemplael ot plrarmaceaticals of Exanpl es 14,

37 and 38 ﬁo\%\ﬁﬁﬁg tﬁé}FP?an dﬁ%e fngfglteor?l%ﬁan é‘f' e&l{év)’aglo?l frﬁm%on o BK

channel s un e- ou excl se patch
cl anp recodtgpmyrﬁmmﬂaerowgorders assq@a@ét@mmﬁe anels.t push t hese

conpounds &Eofdié“r'y GRclogée |;sdﬁé?ﬁiar e6mNisioas| astﬁmaeurrmaa) incontiféhée apdst andar d
r odent rmdﬁ 8 r ranent fo |s%csem a @ og% ccl.usi of 't he m ddl e
cer ebral fEmat r?'ﬁ'e'n%‘[%rﬂ %SI?& Wﬁ'&r M7 9 ) was

enpl oyed [O'pmsrs A., i., Journal of Cerebral Blood Fl ow and Met abol i sm

Vol une 1, 53-60, (1981)]. Selected conpounds have been evaluated in the

focal stroke nodel involving permanent mddle cerebral artery occlusion
(MCAO) in the Inanother embodiment, this invention includes pharmaceutical

compositions comprising at least one compound of Formula | in
combination with a pharmaceutical adjuvant, carrier or diluent.

In stilt another embodiment, this invention relates to a method of
treatment or prevention of disorders responsive to opening of potassium
channels in a mammal in need thereof, which comprises administering to
said mammal a therapeutically effective amount of a compound of Formula |
or a nontoxic pharmaceutically acceptabie salt, solvate or hydrate thereof.

-

In yet another embodiment, this invention relates to a method for
treating an ischemic condition in a mammal in need thereof, which
comprises administering to said mammal a therapeutically effective amount
of a compound of Formuia | or a non-toxic pharmaceutically acceptable salt,
solvate or-hydrate thereof.

For therapeutic use, the pharmacologically active compounds of
Formula | will normally be administered as a pharmaceutical composition
comprising as the (or an) essential active ingredient at least one such
compound in association with a solid or liquid pharmaceutically acceptable
carrier and, optionally, with pharmaceutically acceptable adjuvants and
excipients employing standard and conventional techniques.

The pharmaceutical compositions include suitable dosage forms for
oral, parenteral (including subcutaneous, intramuscuiar, intradermal and
intravenous) bronchial or nasal administration. Thus, if a solid carrier is
used, the preparation may be tableted, placed in a hard gelatin capsule in
powder or pellet form, or in the form of a troche or lozenge. The solid carrier
may contain conventional excipients such as binding agents, fillers,
tableting iubricants, disintegrants, wetting agents and the like. The tablet
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spont aneously hypertensive rat. This procedure results in a reliably |arge
neocortical infarct volune that is nmeasured by neans .of vital dye excl usion
i*n serial slices through the brain 24 hours after MCAO. In the present
test, conpounds were administered using2@n iv. or i.p. route of

adm nistration at two hours after occlusion. For exanple, in this nodel,

t he conpound of Exanple 4 reduced the cortical infarct volune by about 18%
when admi ni stered intravenously (0.03 ng/kg) and about 26% when

adni ni st er &Bay.it depised.(kendm coatedbygpnugntiaaaldeshnigues.nifia iquidicanrier af t er
m ddl e cer §9lefipiydd:; 'thie PrEparation nithy BE MBI Lf \Lsyrap Cefmufidre Sdfi2 % DVEO,
98% PG) cont r;ol. Al sci |nH.£§h| rr%gfel . .trf C%E):)ound of Exampl e 14 reduced
the corti cAein PRIUIGH$E ﬁé’"ﬁ QF 'NIBEHAh AR AIAMSSHUYAAHBPYS enousl y
(0.3 ny/ kg)liquid suspension, woimay Be laodryspratitet fonretdinstitutionwith watereory ]

occl usi on ; Lele- L eat (2 0 ntrol. The
results of ﬁépga@ga\[/bzg?’[ﬁﬂﬁﬁp%ﬁéﬁé&?nqx}@g %ég%ﬁg}éﬁo%ﬁag ?é%tgﬁfhat the
conpounds donvaationaltadeitives.auehi as suspensding ageise earulsifiing agents; ge-

conduct anc gyétfihg iagents; norraqubdis vtRoleirclGdiRg iedibl@ cilB)S prBsenatives, Thus,

e COTPOUSwah abi a3 SO IS RoshE ik B ol RSP O on
and conductvehioie aotmally wilbcamprise sterilé mditeraat tedstin lange paeaaithouglof
i ury. and “Siig sOUtRRs, GRESET soltohd'ahd e el e 80 InjeBdBle °, T 71"
Most pr ef erSAEP§NSioRE aisshmayke used,Aprwiich casacenyeetionalisyspaadingeat nent  of
cerebral | agents may be employed. Conventional preservatives, buffering agents

and the like also may be added to the parenteral dosage forms. Particularly

useful is the administration of a compound of Formula 1 directly in parenteral

~ formulations. The pharmaceutical compositions are prepared by

conventional techniques appropriate to the desired preparation containing

appropriate amounts of the active ingredient, that is, the compound of

Formula | according to the invention. See, for example, Remington's

Pharmaceutical Sciences, Mack Publishing Company, Easton, PA, 17th

edition, 1985.

The dosage of the compounds of Formula | to achieve a therapeutic
effect will depend not only on such factors as the age, weight and sex of the
patient and mode of administration, but also on the degree of potassium
channel activating activity desired and the potency of the particular
compound being utilized for the particular disorder of disease concemned. It
is also contemplated that the treatment and dosage of the particular
compound may be administered in unit dosage form and that the unit
dosage form would be adjusted accordingly by one skilled in the art to
reflect the relative level of activity. The decision as to the particular dosage
to be employed (and the number of times to be administered per day) is
within the discretion of the physician, and may be varied by titration of the
dosage to the particular circumstances of this invention to produce the
desired therapeutic effect.

A suitable dose of a compound of Formula | or pharmaceutical
composition thereof for a mammal, including man, suffering from, or likely to



21 Therefore, the conpounds of Formula | or pharmaceutical conpositions
thereof are useful in the treatnent, alleviation or elimnation of

di sorders or other disorders associated with the BK channels. Such

di sorders include ischernia, convul sion23 asthma, urinary incontinence and
traumatic brain injury, and other disorders sensitive to potassium channel
openers. | n another enbodi nent, this invention includes pharnmaceuti cal
conpositions conprising at |east one conpound of Fornmula'l in conbination
wi t h a pharsuffeefroirt ahy adpditiontas described hereiti is mmoum of adtiveanot her

of al sor qenngrediort A abBit °e"en. *"G'%?ot ss. o8y W] it petbn@ray B O"

need t her e®dm 'W?FEH Boﬁﬁr‘? ﬁ"stf’érrﬁﬁget g gzﬁrﬂi)am gaéma

t her apeut | adijht ﬁ?ﬁmévef@uémhls&fatiléncgﬁé%dﬁdegﬁgité@iéﬁﬂ|vﬁ|l lpréfélrﬂ)lvotnt oxi ¢
ar naceut i ca acce e ol vat e, ot rat e e

Dot her - onipEAIBIRSIS B 3qial Abes PRI B08 15 Tolihas Atels JROWRUER fg. an

i schem c cmsdatly arsmall dosagerid administeced, andetive, dogagehisqgragualye s

adm ni Ste“ fﬁhﬁl ’Bﬁma‘i c{u@ﬁé@?&”’fﬂe%étﬁn@eﬁ%ﬁiﬁ@nﬁ@“m of a

bt non-t ox

conpound of ¢ pharmaceuticall’y acceptable salt,
sol vate or ﬂﬂ%ﬂ‘ﬂﬂ@ 1 hereof For therapeutic use, the pharnmacol ogically
active corrpounds of Formula | will nornmally be adm nistered as .a

Pnar odi ont ot | Ut SRS Thete Aia b8 Andu iF ERMple™a or 1 1 qui
phar maceut iactually asimiojsteredewill doer determined mpaiphysidian, inthe Ilghtamfrﬂaeeut ically
accept abl e g@i4Madtcuniéténces including the condition to be treated, the choice of

compound of be administered, the chosen route of administration, the age,

weight, and response of the individual patient, and the severity of the

patient’s symptoms.

The following examples are given by way of illustration and are not to
be construed as limiting the invention in any way inasmuch as many
variations of the invention are possible within the spirit of the invention.

RIPTI E IFIC EM IMENT:

In the following examples, ail temperatures are given in degrees
Centigrade. Melting points were recorded on a Gallenkamp capillary
melting point apparatus and boiling points were measured at specific
pressures (mm Hg) and both temperatures are uncorrected. Proton
magnetic resonance {(1H.NMR) and carbon magnetic resonance
(13C NMR) spectra were recorded on a Bruker AC 300 and fluorine
magnetic resonance (9F NMR) were recorded on a Bruker AM 300,
equipped with a QNP probe. All spectra were determined in the solvents
indicated and chemical shifts are reported in 8 units downfield from the
intemal standard tetramethylsilane (TMS) and interproton coupling
constants are reported in Hertz (Hz). Splitting pattems are designated as
follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad
peak; dd, doublet of doublet; bd, broad doublet; dt, doublet of tripiet; bs,
broad singlet; dgq, doublet of quartet. Infrared (IR) spectra using potassium



°

exci pi ents enpl oyi ng standard and conventional techniques. The

phar maceuti cal conpositions include suitable dosage forns for oral
‘parenteral (including subcutaneous, intranuscular, intradermal and

i ntravenous) bronchial or nasal adnini @4ration. Thus, if a solid carrier is
used, the preparation may be tableted, placed in a hard gelatin capsule in
powder or pellet form or in the fornlof a troche or |ozenge. The solid

carrier may contain conventional excipients such as binding agents,
fillers, t&noraidend<Br)weredetermined onteeBeddn Eimae781 spectyometerdramt he | i ke.

The. tabi et 40002 MR aoperteS cafirardifed 1607 6A! S RS RRTUES ofBRrene | 1 1 e
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Li qui d pr epmiicdtedn L owyesoiutioni massspeah QMS) axddtihe apparentafholeutars pendi ng

bl o of | OYFFRECd-OF W uetdFhingalor S igell TS G o) TR Bleldng genis

For parent analysiscarerreported iasrperaentdsy weightor nal | y Will conprise sterile
water, at least in | arge part al t hough sal i ne sol utions, glucose solutions
and |ike may be ectabl S|ons al so nay. be usef i n which

tilj
onae comvand, Dot salduainabastans Nas T B lusEre, eareBA pea
preservat i prvedards forithe preperatiornoflintértnddidesadrbmethodacfoattked to t he

Ponmound oPreRarifan, 8 H%dwg%{%“gf%ﬂgﬁ 43 3bidntioh. {WEnA0E b ShE!  on of a

evident to those skilled in the art that appropriate substitution of both the -
materials and methods disclosed herein will produce the examples
iltustrated below and those encompassed by the scope of this inveftion.

reparation No. 1

A stirred neat mixture of 3-aminobenzotrifluoride (82.4 g, 0.51 mol)
and (Boc)20 (123 g, 0.56 mol) was heated at 80 °C for 2-3 hours until CO2
evolution was ceased. The mixture was allowed to cool and the tBuOH was
rotary evaporated. The resultant white solid was recrystailized from
hexanes to provide white needles (119 g, 89%) of N-(tert-
butoxycarbonyl)aminobenzotrifiuoride.

Sec-BuLi (338 mL, 0.44 mol, 1.3M in cyclohexane) was added over
20 minutes to a cold (-78 °C) stirred solution of N-Boc-
aminobenzotrifluoride (52.25 g, 0.2 mol) in dry THF (200 mL) under
nitrogen. The resultant yellow partial solution was warmed to -45°-40 °C
and maintained for 2 hrs. The resultant thick yellow slurry of the dianion
was cooled to -78 °C and neat dry diethyl oxalate (35.1 g, 0.24 mol) was
added rapidly. The resuitant orange-brown solution was stirred at -78 °C
for 1 hour. The reaction was diluted with ether (200 mL) and quenched with
3N HCI (150 mL} and then aliowed to warm to room temperature. The



formul ati ons. The pharmaceuti cal conpositions are prepared by conventi onal
techni ques appropriate to the desired preparation containing appropriate
-amounts of the active ingredient, that is, the conmpound of Formula I
according to the invention. See, for eX@nple, Rem ngton's Pharnaceuti cal
Sci ences, Mack Publ-i shing Conpany, Easton, PA, 17th edition, 1985. The
dosage of the conpounds of Fornmula | to achieve a therapeutic effect wll
depend not only on such factors as the age, weight and Sex of the patient
and node ofrgadicilayet was iseparated, washedwithiwatesrine and themdgedm channel
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to cool and the THF was rotary evaporated. The resuitant orange

suspension was allowed to cool. The sofid was filtered, washed with water _
and then air dried ovemight to afford the desired 6-{trifluoromethyl)isatin

(29.6 g, 87%): mp 196-198 °C; IR (KBr, cm-1) 3100, 1750, 1710, 1320,

1170, 1125; TH NMR (300 MHz, DMSO-dg) § 7.09 (1 H, 8), 7.39 (1 H, d, J =
7.7 Hz), 7.68 (1 H, d, J =7.7 Hz), 11.26 (1 H, brd s); MS m/e 216 (MH*).

Anal. calcd. for CgH4F3NO2: C,50.28 H, 1.91; N, 6.47.
Found: C, 50.25; H, 1.87; N, 6.51.

The following isatin was prepared according to a similar procedure.

5-(Trifluoromethyl)-1 H-indol-2,3-dione: mp 188-190 °C

Preparation No. 2
4.,6-bis-(Trifluoromethyl)-1 H-indol-2.3-dione

Freshly prepared 'BuOCl {2.2 g, 20 mmol) was added dropwise to a
stirred cold (-65 °C) solution of 3,5-bis-(trifluoromethyf)aniline (4.58 g, 20
mmol) in anhydrous CH2Cla (25 mL). After 10 minutes, neat ethyl
(methylthio)acetate {(2.68 g, 20 mmol) was added and the mixture stirred at
-65 °C for 1 hr. Triethy!émine (2.68 g, 20 mmol) was added and then the
mixture was allowed to warm to room temperature. The reaction mixture
was quenched with water, the organic layer was separated and then rotary
evaporated. The oily residue (6.35 g) was dissolved in hexanes and boiled



i ngredient fromabout 0.1 [err]/kg to 100 ng/ kg body wei ght. For parenteral
adm ni stration, the dose nmay be in the range of 1 [err]/kg to 10 ny/ kg body
‘wei ght for intravenous adm nistration The active ingredient will preferably
be administered in equal doses fromon&6to four tines a day. However,
usually a small dosage is adm nistered, and the dosage is gradually

I ncreased until the optinal dosage for the host under treatnent is

determ ned. However, it will be understood that the amount of the conpound
actual |y densaverathetrs\and than alloweditoeaobyThe pracipitated beige solidl | i ght  of
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downfield fromd s sfep without further purification.

Neat BF3¢OEty (1.16 mL, 9.4 mmol) was added to a stirred
suspension of HgO in 4:1 THF-H20 (100 mL). A solution of the a-
chlorooxindole (3.56 g} in THF (20 mL} was added and the mixture was
stirred for 2-3 days. The suspension was filtered through a celite pad and
the filtrate was washed with saturated brine and then dried (Naz2S0y4).
Evaporation of THF gave 3.2 g of crude isatin which was recrystallized from
ether to afford pure 4,6-bis-(trifluoromethyl)-1H-indoi-2,3-dione (1.27 g):
mp 200-203 °C ; IR (KBr, cm-1) 1778, 1748, 1278, 1138; 1H NMR (300
MHz, DMSO-dg) 6 7.40 {1 H, s), 7.61 (1 H, s), 11.52 (1 H, s); MS m/e 284
(MH+).

The following isatins were prepared according to known literature
procedures, P.M. Maginnity, et al, J. Am. Chem. Soc., 73, 3579 (1951) and
C.S. Marvel, et al, Organic Synthesis Coll. Vol. 1, 327-330.

4-(Tritluoromethyl)-1 H-indol-2,3-dione: mp 210-212 °C
7-(Trifluoromethyl)-1H-indol-2,3-dione: mp 190-192 °C
4,6-Dichloro-1H-indol-2,3-dione: mp 258-260 °C

The following isatins can also be prepared by the methods in the cited
reference.



I nternal standard tetranethylsilane (TMS) and interproton coupling
constants are reported in Hertz (Hz). Splitting patterns are designated as
follows: s, singlet; d, doublet; t, triplet; q, quartet; m nultiplet; br,
broad peak; dd, doubl et of doubl et; bd27br oad doubl et; dt, doubl et of
triplet; bs, broad singlet; dg, doublet of quartet. Infrared (IR) spectra
usi ng potassi um 24 bromde (KBr) were determ ned on a Perkin El mer 781
spectronmeter from 4000 [err] to 400 [err] , calibrated to 1601 [err]
absor pt i ont H*qub@]iqdnl-ﬁna:-diamt mp 256-258°C (dat.) {Hr Caispebaum, Chem.net er s
(cm1). %ﬁ@é 1iggpp [err] were determned on a Perkin-El mer 41
pol ari et ’ o) ven s indicated. Low resol ution mass spectra (M5) and
t he apparent nol ecular (M+#) or (MH)- was determ ned on a Finnigen TSQ

7000. The pH@enAflindol-2,3tdiond:anp @B0-2581°C(dee) qMEﬁb};\nn@j@g hef foll (r)\WI ng
preparati esentative actual procedures for the
pr epar atlﬁ%m{ﬁéﬁﬁbé’i ﬁzaéﬁbé‘% hods for the preparation of products
according to this invention. It should also be evident to those skilled in

t_he art t re| n[ﬂﬂ@é 83 didhat | sézgsgfocb@feg tgwr 3?%’@"% d net hods

di scl osed kjce t e "exanpl es' 11 1°u W and t hose
encorrpass )k i nvention. Prepar ati on No 1
6- (Trlfluoronethyl) 1H-|ndol 2.3-dione A stirred neat m xture of

wae heat o Enepyl-T B4 3<gdnd; it 290536 pcf I, WP ¥t & Oioiond? ™)

21, 169 (1 956)]

6-lodo-1 H-indol-2,3-dione: mp 196-198 °C [Von. W. Langenbeck, st al., J.
Prakt. Chemie., 4, IV, 136-146 (1956)].

P rati 0.
neral Procedure f ration of ihydro-3-hydroxy-3-{2-
1)-2 H-indol-2-on
R‘
AR
LI =e
R OH

Method A: A solution of the 2-methoxyaryl Grignard reagent (1-2 eqt.} in
THF was added to a stirred cold (-20 °C) solution of sodium salt of the isatin
in THF under nitrogen. The mixture was allowed to warm to room
temperature and maintained until {1-2 hours) the isatin was consumed. The
reaction mixture was diluted with ether, cooled in a ice-bath and then
quenched with 1N HCI. The organic layer was separated, washed with
0.5N NaOH, water, brine and then dried (Na2S0O4). The crude solid
isolated after evaporation of the solvents was triturated with CH2Cls to



evol ution was ceased. The m xture was allowed to cool and the tBuOH was
rotary evaporated. The resultant white solid was recrystallized from
"hexanes to provide white needles (119 89% of N (tert-

but oxycar bonyl ) am nobenzotri fl uori de. c-BuLi (338 niL, 0.44 nol, 1.3Min
cycl ohexane) was added over 20 mnutes to a cold (-78 [err]) stirred

sol ution of N-Boc- am nobenzotrifluoride (52.25 g, 0.2 nol) in dry THF (200
nL) under nitrogen. The resultant yellow partial solution was warned to

- 45[ er r ] - 4affprst preaihB-diydrexBriwiroxy-352kmethoryaryl)ed btindek-2omeskiny el | ow
slurry of ?@-@5‘%%]8?‘ was cooled to -78 [err] and neat dry diethyl oxalate
(35.1 g, 0.24 nol") was added rapidly. The resultant orange-brown sol ution
was stirred at -78 [err] for 1 hour. The reaction was diluted with ether

(200 nL) and qubentethylatidd oB hethy! dtiemoicty ahthd abovebtatuetiwas warm t o room

t enper at ur . : ' 5 | wat er,
brine and ?%@%ggnrl‘fté"ﬁ ﬁ?&%@?ﬁzé?\%gt? g@éﬁ?ﬁr?gfﬁgﬁ@%%%%i; li]'gl den-yel | ow
oi | (80.7 dihydra-SrhydioxySa@methaxvargh24pinsiel-gsene iraanhydrpus (GhiaCle, af f or d
the pure kBBRsZ?éQI.; {4 sclution AreH; Cl%&é dded Ghder ﬁ‘iﬁ%@en.lm 1670, 1540,
1370, 1340, 1250, '1140; 1H NWR, ( 360 er rnp [err] .,4ong3 H t, J=7.1
Hz), 1.51 {péixture was warmgoin an ice Bath and mgjytairted untyl starting matedaly 3 )
(7M7—|2 § 1 2, disagpeareddy-TL.C @-3holrs) HThe) reattiod aslqéndiied with M5 rﬂTa FSES% H
: S e e is

and 3N HC %tgéaggﬁt Aﬁg?%krg{ telb‘(t?p‘t %&&ﬁ%—,% i)'?l (I-Z&h gwpgn]t%@qﬁ#é?dge was
al l oned  soluble in CH2Clp, the organic layer was separated, washed with brine and

then dried (MgSQy). If product is insoluble in CH2Cly, the organic layer

was rotary evaporated at room temperature and the aqueous residue was

extracted with EtOAc. The EtOAc extract was washed with brine and then

dried (Na2SOy4). Evaporation of the organic solvent gave 1,3-dihydro-3-

hydroxy-3-(2-hydroxyaryl)-2H-indol-2-ones. The crude product was purified

by either trituration or recrystallization from a suitable solvent to afford pure

product in 80-95% vyield.

Method B: Bromomagnesium phenolate was prepared by reacting 1
equivalent of the phenol in ether with one equivalent of ethereal solution of
ethyl magnesium bromide at 0 °C and then allowing to wam to room '
temperature. The resultant suspension of the bromomagnesium phenolate
in ether was rotary evaporated at 25 °C to dryness and then dissolved in
anhydrous CH2Cla. A solution of the isatin (1 eqt) in CH2Clz was added to
the bromomagnesium phenolate solution and the mixture stirred at room
temperature until the isatin was fully consumed (1-24 hours). The reaction
was quenched with either saturated NH4Cl solution or 1N HCI and then
extracted with CH2Cla. The crude product was purified by either trituration
or recrystallization from a suitable solvent to afford pure 1,3-dihydro-3-
hydroxy-3-(2-hydroxyaryl)-2 H-indoil-2-ones.



to cool and the THF was rotary evaporated. The resultant orange suspension
was allowed to cool. The solid was filtered, washed with water and then air
‘dried overnight to afford the desired 6-(trifluoronethyl)isatin (29.6 g,
87%: np 196-198 [err]; IR (KBr, [err]$93100, 1750, 1710, 1320, 1170, 1125;
[err] NVR (300 MHz, DVsO-[err]) [err] 7.09 (1 H, s), 7.39 (1 H d, J =17.7
Hz), 7.68(1 H d, J = 7.7 Hz), 11.26(1 H, brd s); M5 me 216 (N%H) Anal .
calcd. for [err]: C, 50.28 H 1.91; N, 6.47. Found: C, 50.25; H, 1.87;
N, 6.51. The following isatin was prepared according to a simlar
procedure. 5-(Trifluoronethyl)- Plepa@onNS-4li one: np 188-190 [err]
Preparation No. 2 4.6-bis-(Trifluoronethyl)-I Hindol-2.3-dione Freshly
prepared t BuOC 20 nnDI) was added dropmnse to a stirred cold (-65
[err]) solGenera edure aratio | Behydroymrgl)}-24 nmol ) in
anhydr ous (3. m) . After 10 n1nutes neat ethyl (et hyl t hi o) acetate
(2.68 g, s added and the m xture stirred at -65 C for 1 hr
Triethytamne (2.68 g, 20 mmol) was added and then the m xture was all owed
to warmto roomtenperature. The red&tion m xture was quenched with water,
the organic | ayer was separated aQdsthen rotary evaporated. The oily
residue (6.35 g) was dissolved in ine)
hours and then all owed to cool . gieNg
and washed with hexanes to afford 3.4

70 oHpur e (et hyl thio)
A neat stirred mixture of 1,3-dihydro-3-hydroxy-3-(2-methoxyaryl)-2H-indoi-
2-one (1 eqt.), triethylsilane (3 eqt.) and trifluoroacetic acid (3 eqt.) was
heated at 110-120 °C in a sealed tube for 1-3 days until deoxygenation was
complete by TLC analysis. Excess Et3SiH and TFA were rotary evaporated
and the residue was flash chromatographed (silica gel/3% MeOH in
CH2Cly) to afford the desired deoxygenated product 1,3-dihydro-3-(2-
methoxyaryl)-2H-indol-2-one (80-90%). Demethylation of the methyl ether

moiety was carried out with BBr3 (3 eqt.) at -78 °C to 0 °C followed by usual
work up as described in Preparation No. 3 to afford the title product.

o

Preparation No. 5
Procedu r preparation of 1,3-dihydro-3-fl -3-(2-
ethoxyary{)-2H-indol-2-
R1
R A
L )=
R F



I ndol one internediate. N-chlorosuccinimde (1.31 g, 9.8 mvl) was added to
a stirred solution of (nethylthio) indolone (2.95 g, 9.4 mmol) in [err]
*(150 nL). The mixture was stirred at roomtenperature for 6.5 hours. The
suspension was filtered, washed with [3r] and the filtrate was rotary
evaporated at 25-30 [err] The residual light-brown oil was dissolved in a
m ni mum volune (- 5- 10 nL) of [err] and kept in an ice bath. The
precipitated | ast traces of succinimde were filtered and washed with
hexanes. ENeatadiethytaminbstlfier tifludrideé {DAST) was addéd dvopwise 16 a &didg) of

Bur i1 car 18 REstifod Bofftpp Grslepbnglth Oh FhRR1,8 Uity SdiGky-
suspensi orRhHindei3-one yndempitrogeo. (Tivd reguitanhmigura was adlpwqdetoauarm
chl or ooxi rté@«t:(’q‘héqxsg}dsa of e é@&tma)wa@fola%eob t"ﬁhé”fr‘e?ébﬁéﬁ was

The 111 tr ORTRNARHRRERd WIBNAIPERLY T MR feyraroch was spliq i~ ™"

EVﬁpor at i d@HaClaT,HRegaganis.ldyer was sepdmted,avashedhwith brine anﬂ:tneu aI | | ze(21 from
ether to 1.27

mp 200- 203{'{"@;&1'&?@ (Kgﬁgb %ér‘ﬁ )‘é W&ﬂ@%@%‘%ﬁ %%&ﬂ?goo M—lg)
DVEO- d6) ®rgamig layerwas yotary evagarated af) room temperature and thaaqyeousss (VH+) .
g?gcfe gtlr g%&aué% é&l;%?é@mh%ﬁﬂ m&mm&:&@cmawdéh%g%wrg D and
C.S. Mar v; “ee%"da%a%d %Y"éa%)ﬁmwe'évép@g}'?" ‘ﬁ?‘e ORgague, é'!B"f stréraea

4- (Tri f 1 udheBealy-1)3-dilydrei3Hiubra-2h-trdol-27pnés. 0TAé 2riide products were

7 ( TB: LLF@J@&EHH{) thl-‘je gﬁiy?%mn ér Fb%}%g@zafg%\ Er89| %ﬁ%bﬁ@&&ﬂrems to

afford the pure products in 90-95 % yield.

Preparation No. 6

Methyl (S-chloro-2-methoxyphenyi)acetate

Neat SO2Clz (30.5 g, 18 mL, 0.225 mol) was added dropwise over
30 minutes to a cold (5 °C) partial solution of (2-methoxyphenyl)acetic acid
(25 g, 0.15 mol) in glacial AcOH {500 mL). The mixture was stirred at room
temperature for 16 hours and then poured into cold water (2.5 L} with
vigorous stirring. The resultant white precipitate was allowed to stand at
room temperature for 2-3 hours, then filtered, washed with water and then
air dried ovemight to afford {5-chloro-2-methoxyphenyl)acetic acid (19.8 g,
66%).

A stirred suspension of (5-chloro-2-methoxyphenyl)acetic acid (10 g,
0.05 mol), anhydrous KoCO3 (8.3 g, 0.06 mol) and dimethyl sulfate (7.6 g,
0.06 mol) in anhydrous CH3CN (60 mL) was heated to reflux under nitrogen
for 2 hours. The reaction mixture was allowed to cool and the excess
dimethyl sulfate was quenched with EtsN (1 mL) and then filtered. - The
filtrate was rotary evaporated and the residue was suspended in water and
extracted with ether, washed with satd. NaHCOg3, water, brine and then
dried (NagS0Qy4). Filtration and evaporation of the ether gave a coloress oil



The follow ng isatins can also be prepared by the nethods in the cited
ref erence. 27 1 H Benz[g]indol-2,3-dione: np 256-259 C (dec.) [H.
"Cassebaum Chem Ber., 90, 2876 (1957)]. 1 H Benz[f]indol -2, 3-dione: np
250-255 [err] (dec.) [A. Etienne et al 31 Bull. Soc. Chem Fr., 6, 743-748
(1954)]. 1 HBenz[e]indol-2,3-dione: np 252-254 C (dec.) [W Wendelin, et
al., J. Het. Chem, 24, 1381 (1987)]. 6-Phenyl-1 Hindol -2, 3-dione: np
230-235 C[P. W Sadler, J. Og. Chem, 21 169 (1956)]. 6-1odo-1

H- i ndol - 2, whidhovas distilld® th vadud ter afforid\methyW\(5-chloge@eck, et al ., J. Prakt.

Chem e., = : Ll el r ure for
preparati éﬂegwg&dﬂﬁégg%tggﬁgh&,g(@gg%9@58?? é?(gégﬁ;] - Mr‘f&gl - 2-ones:
Cert ] et o2a1250. 564508 119380 TH NMRA300 MBz, GDGIsI B 862 Dadet (4 1-2 eqt )
the 1 sat o T B B 13 (B T H T to room

[ in,l u [
terrperatup(é %ﬁ&??ﬁ?ﬁ?ﬁ@é%ﬂ% I\"(S.L""Ze ?Sgr(wqf)he I satin was consuned. The
reaction mxture was diluted with ether, cooled in a ice-bath and then
guenched with 1 N HO. The organic |ayer was separated, washed with

Example 1

- -Chlorg-2-me: envl)-1,3-dihyvdro-3-hydroxy-6-

iflyor f)-2H- indol-2- _

mp 207-210 °C; IR (KBr, cm~1) 3400, 1730, 1320, 1250, 1125, 1170;

1H NMR (300 MHz, DMSO-dg) 5 3.41 (3 H, s), 6.91 (1 H, d, J = 0.73 Hz),
6.94 (1H,s),7.05(2H, m),7.19 (1 H,d,J=8.2 Hz), 7.35 (1 H, dd, J = 8.6
and 2.7 Hz), 7.80 (1 H, d, J = 2.7 Hz), 10.67 (1 H, s); 13C NMR (75 MHz,
DMSO-dg) 8 55.95, 74.25, 105.21. 113.52, 118.45, 122.28, 124.27, 124.46,
126.83, 128.70, 129.47 (q), 131.31, 136.60, 143.88, 154.30, 177.29; MS
m/e 358 (MHH).

Anal. caled. for C1gH11CIF3NOa: C, 53.72; H, 3.09; N, 3.83.
Found: C, 53.43; H, 2.99; N, 3.83.

A stirred suspension of methyl (5-chioro-2-methoxyphenyi)[2-nitro-4-
(trifluoromethyl)phenyljacetate (2.02 g, 5 mmol) and iron powder (1.18 g, 20
mmol) in gla. AcOH (25 mL) was heated to reflux for 1 hour. The
suspension was allowed to cool and then poured into cold water (100 mL)
with vigorous stirring. The product was extracted with ether (2x50 mL),
washed with 6N HCI (50 mL), water, brine and then dried (Na2SOy).
Evaporation of ether gave a beige solid (1.8 g) which was triturated with



0. 5N NaOH, water, brine and then dried [err]. The crude solid isol ated
after evaporation of the solvents was triturated with [err] to 28 afford
“pure 1, 3-di hydro- 3- hydr oxy- 3- (2- met hoxyaryl ) -2Hi ndol - 2-ones in 70-95%
yield. Denethylation of nmethyl ether nBRety of the above product was
carried out with [err] in [err]. To a cold (-78 [err]) stirred solution of
1, 3- di hydro- 3- hydr oxy- 3- ( 2- net hoxyaryl ) -2Hi ndol - 2-one i n anhydrous [err],
BBr3 (3 eqt.; 1 Msolution in [err]) was added under nitrogen. The m xture
was war nmed etheraa affoed the Hesiret pajdma'asm aoffrwihitessalid (1 63 ge85%6):ahp

di sappear ey Bk %ﬁw ST e T
b

R T LS SR A IB s i Cobh oo

(MySO4. | f Hayorloet(2iH; mpsmﬂ lgh &, idy, U&w]?aﬁdlemﬂgﬁmsslzamem)mmﬂot ary

CYane” o (Ehoal " NS 74 Wil Pl lRef S4BAE S Mo B Sprt o

Evapor at i orl 18126, H220t2; 4i24c18; 2603, mmeuaaomg);masszo 130.65,
hydr oxy- 3- (33 dry @wlsh—o”d—l-f ?kﬁ ;ude_ product was purified
ion Trom '

by either trltufatlon or redrysta I|za sui table solvent to
afford pure product in 80-95%yield. Method B: Brononagnesi um phenol ate was

pr epar ed_bareaelédiGodCrgH|GIFSNOZ2T G, 156 241H@ 28/NEsl0Br v th one
equi val ent et hereal sol uti %nu%d eténgs ﬁ%?bﬁ”ﬂlbﬁ%g‘ de at 0 [err] and

then allowng to warmto room

mp 210-213 °C; IR (KBr, cm™1) 3300, 1725, 1320, 1250, 1170, 1140;

TH NMR (300 MHz, DMSO-dg) 5 6.61 (1 H, dd, J = 8.5 and 2.6 Hz), 6.81
(1H,s),7.02,(1H,s),7.05(1H,d J=7.7Hz), 717 (2 H, m), 7.71 (1 H, d,
J=27 Hz),9.72 (1 H, s), 10.60 (1 H, s); 13C NMR (75 MHz, DMSO-dg) &
74.37, 105.17, 116.48. 118.30, 122.34, 124.32, 125.92, 126.84, 128.33,
129.14, 129.26 (q), 136.87, 144.11, 152.37, 177.30; MS m/e 344 (MH+).

Anal. caled. for C15HgCIF3NO3:  C, 52.42; H, 2.64; N, 4.08.
Found: C,52.19;H,2.57;N, 3.97.

A solution of BBr3 (12 mL, 12 mmol; 1M in CH2Cl,) was added to a
stirred cold (-78 °C) solution of (£)-3-(5-chloro-2-methoxyphenyl)-1,3-
dihydro-6-(trifluoromethyl)-2 H-indol-2-one (1.37 g, 4 mmol) in anhydrous
CH2Clz (20 mL). The mixture was allowed to warm to ambient temperature



tenperature. The resultant suspension of the brononagnesi um phenolate in
ether was rotary evaporated at 25 [err] to dryness and then dissolved in
anhydrous [err]. A solution of the isatin (1 eqt) in [err] was added to the
br onomagnesi um phenol ate sol-ution and t33 mixture stirred at room
tenperature until the isatin was fully consunmed (1-24 hours). The reaction
was quenched with either saturated [err] solution or 1IN HCO and then
extracted with CH2Cl 2. The crude product was purified by either trituration
or recryst akhd meaintaindd ton2xheurst Ahecreaitionrwas quemdhediwithisaturateddi hydr o- 3-

D028 (Rabog el st AHS, T GRSl el

Procedure for aration o F OX ol - 2- ones
[err] A nanVa§ ed with water, brne and then dned( g 04 Evaporatlon of CH2Clo

1, 3- di hydr ogavd sflaffwhite S3lidWhithwas tituraled Will® wami-OR {gltoeéﬁora the

t t hyl sil 3 e | d d at
105120 [Slarﬁ"i‘e pormaodhal 1.3 g, 9%, 1 266 2aptoC R (Kt S yae@@f@o& e
conpl et e byl31QE 1254, 1468, 1%éﬁsNMﬁl(§0&WfFDMSQ-de)&4&&(1dda@bﬁazfed and
e e g e R

net hoxyar yl §-6 2 72 (1 Hodpd % 8.00d#)e 7116 Hoﬁv o= 2AHABB2 (et her

noi ety was Has), Iiedzsaut Hys); HsBINMH(G’SEMHz) mnsm&)[semhtm@%eﬁd 840l | owed

by usual wofe 4B #55 955¢54 B5U158 61" TBR'GH, '1¥3.0X 128 41 B0 78 Yddptitle

product .
143.69, 154.26, 176.92. MS m/e 328 (MH*).

Anal. caled. for C1sHgCIF3NO32: C, 54.98; H, 2.77; N, 4.27.
Found: C, 54.84; H, 2.64; N, 4.16.

mp 156-158 °C; IR (KBr, cm-1) 3350, 1740, 1325, 1260, 1160, 1120;

1H NMR (300 MHz, DMSO-dg) § 6.62 (1 H, d, J = 8.5 Hz), 6.80 (1 H, s), 6.98
(1H,d,J=8.1Hz),7.09 (1H,d, J=1.2 Hz), 7.17 (1 H, dd, J = 8.5 and 2.7
Hz), 7.56 (1 H, dd, J=8.1 and 1.2 Hz), 7.73 (1 H, d, J = 2.7 Hz), 9.73 (1 H,
s), 10.72 (1 H, s); 13C NMR (75 MHz, DMSO-dg) 5 74.37, 109.44, 116.52,
120.16, 121.75 (q), 122.37, 126.42, 126.75, 126.93, 128.37, 129.28,
133.33, 146.94, 152.36,.177.56; MS m/e 344 (MH*).

Anal. caled. for C1sHgCIF3NO3: C, 52.42; H, 2.64; N, 4.08.
Found: C, 52.19; H, 2.48; N, 4.13.



Preparation No. 5 General Procedure for preparation of

1, 3-di hydro- 3-fl uoro-3-(2- nethoxyaryl)-2Hindol -2-ones [err] 30 Neat

di et hyl ami nosul fur trifluoride (DAST) was added dropwise to a cold (-78
[err]) stirred solution or suspension 8# the 3-aryl -1, 3-di hydro- 3- hydr oxy-
2H i ndol - 2- one under nitrogen. The resultant m xture was allowed to warmto
O [err]. The progress of the reaction was followed by TLC. The reaction

m xture was quenched with water at 0 [err]. \Wen the product was soluble in
[err] , the organic layer was sepafxa@ple®ished with brine and then dried
[err] If the product is insoluble or partially soluble in [err], the
organi c | afgy & higrioa? hvevoxyphehel)-496 : § Qgﬁgtggueous
resi due mas!eééracted mnth Ef OAc. The Et OAC extract was ma31ed with brine

and t hen SO4). Evaporation of the organic solvent afforded the
3-aryl -1 ,3-di hydro-3-fl uoro- 2H—indo| 2 ones. The crude products were
purified %é‘ﬁés BCI “;pw I{-) t |293 ﬁﬂ%ﬂﬂ soI vents
to afford ur e 0- epar hyI

(5-chl oro- 'ﬁ'ﬁ)(? 1(131 Z‘lage'{ FtthS r(ﬁ]]H (‘gﬁ =51§w" 1(bHe8h 1ol ) was

?gdedtﬂrow 1M, J&QW L7314 01 B, g@lﬂ_@s)hﬁarzn H2p 2.721(1 wlgduwnng "
nme 0oX e, e
ture Wa.@‘?j—@%ﬁr éfjg %0%8 7(12(51 H; s)?13C Nk Uh%ﬁ&aﬁk@o— &5 7400

108.31, 11632 121.22, 122.07, 127.55, 128.20, 128.39, 130.40, 134.05,

146.26, 152.27, 176.89; MS m/e 344 (MH).

Anal. calcd. for C14HgCI3NOg3:  C, 48.80; H, 2.34; N, 4.06. -
Found: C, 48.70; H, 2.35; N, 4.01.

-indol-2-one

mp 205-207 °C; IR (KBr, cm™1) 3250, 1745, 1340, 1240, 1175, 1120;

1H NMR (300 MHz, DMSO-dg) 5 6.59 (1 H, d, J = 8.5 Hz), 6.99 (1 H, t,
J=77Hz),710(1H,d, J=7.1 Hz), 7.16 (1 H, dd, J = 8.5 and 2.7 Hz),
744(1H,d,J=7.8H2),7.72(1H,d, J=27Hz),9.79 (1 H, s), 10.79 (1 H,
s); 13C NMR (75 MHz, DMSO-dg) & 73.41, 110.10 (q), 116.37, 121.43,
122.27, 125.16, 125.61, 126.83, 127.53, 128.30, 129.37, 134.40, 140.72,
152.38, 178.02; MS m/e 344 (MH*);

Anal. caled. for C15HgCIF3NO30.2H20: C, 51.88; H, 2.73; N, 4.03.
Found: C,651.87; H, 2.75; N, 3.98.



tenperature for 16 hours and then poured into cold water (2.5 L) with
vigorous stirring. The resultant white precipitate was allowed to stand at
roomtenperature for 2-3 hours, then filtered, washed with water and then
air dried overnight to afford (5 chl or 852- nethoxyphenyl)acetlc acid (19.8
g, 66% . A stirred suspension of (5-chloro-2-nethoxyphenyl)acetic acid (10
g, 0.05 nol), anhydrous [err] (8.3 g, 0.06 nol) and dinethyl sulfate (7.6
g, 0.06 nol) in anhydrous [err] (60 nL) was heated to reflux under nitrogen
for 2 hours. The reaction m xture viExampleo®ed to cool and the excess
dimethyl sulfate was quenched with [err] (1 nmL) and then filtered. The
filtrate he r, d S suipe ded |nh at er and

extract ed WERRlERHER DGR ORAEA S % : QXY= trtiueromethyba 1 41 i ed
(Na2sO4) . E&%{%ﬂd evapor atlon of the et her gave a colorless oil
31 which was disti In vacuo to afford nmethyl (5-chloro-2-

nmet hoxyphenyl )acetate (10.1 g, 94%: bp 96-98 [err]/0.5 torr, IR (film
[err]) 174mp123®2425°@,132(xﬂr1emmm30m01m 1386y 1250,e1170,3186; (2 H, s),
3.66 (3 H, 5&4@4 D%n%géc}sg%qgéﬂ r@'ﬂ)ﬂewzg tfﬂs(ﬂHZs)‘SHZ) 7.17 (1

H dd, J =_8
(+) - 3- (5- CRIGTB-18. (ﬁéﬂﬁ@)«%ﬁ%ﬁy 11!37@95 h‘}hﬂo@(b%ﬁbﬁﬁ%ﬁ H, s), 10.71
(trifluor opeHhg);)SBS-NMm (78 Wz;msm-a&)mza,@s[anslzs hiRe. OB 18[28,r])

3400, 1730, 1&’?’%% 121%4,13880 (&) 1%7.77, 127.05, 128.76, 129.57, 129.73, 145.00,
152.40, 176.89; MS m/e 344 (MH*).

Apal. calcd. for C1sHgCIF3NO3: C, 52.42; H, 2.64; N, 4.08.
Found: C, 52.16; H, 2.87; N, 4.06.

mp 175-177 °C; TH NMR (300 MHz, DMSO-dg) § 6.77 (1 H, d, J = 8.3 Hz),
7.02-7.09 (2 H, m), 7.19 (1 H, d, J = 7.7 Hz), 7.51 (1 H, d, J = 8.3 Hz), 8.08 (1
H, s), 10.40 (1 H, s), 10.67 (1 H, s); MS m/e 378 (MH*).

Anal. calcd. for C1gHgFgNO3:  C, 50.94; H, 2.40; N, 3.71.
Found: C, 50.85; H, 2.34; N, 3.76.

bis(trifluoromethyl)-2 H-indol-2-one

mp.191-193 °C; IR (KBr, cm-1) 3700-2500, 1740, 1280, 1170, 1130;
1H NMR (300 MHz, DMSO-dg) 5 6.59 (1 H, d, J = 8.5 Hz), 7.06 (1 H, s), 7.15



1 HNW (300 Mz, DVMsO-[err]) [err] 3.41 (3 H s), 6.91 (1 H d, J =0.73
Hz), 6.94(1 H, s), 7.05(2 H m, 7.19(1 H d, J =82 Hz), 7.35(1 H, dd, J
8.6 and 2.7 Hz), 7.80 (1 H, d, J =2.7 Hz), 10.67 (1 H, s); [err] NMVMR (75
MHz, DMSO-[err]) 8 55.95, 7425, 105.21.36113.52, 118.45, 122.28, 124.27,
124. 46, 126.83, 128.70, 129.47 (q), 131.31, 136.60, 143.88, 154.30, 177.29;
M5 me 358 (MH+). Anal. calcd. for [err]: C 53.72; H 3.09; N 3.83.

Found: C, 53.43; H 2.99; N, 3.83. Exanple 2

()-3-(5- ChI(dM&idB#BLS(ME@H;}Y&(f Hyd)(74§(1tl‘|| $) 1,68 d i, 1dy W)= 218 i ndol -
2-one A sti e t I p,[ﬂ,f)rret hoxyphenyl )[2-ni tro-4-
(trifl uororr%%h ﬁggedt?fagﬁ’(%yy?g‘/s?% and iron powder (1.18 g,
20 nmol) in gla AcC]—I (25 nmL) was heated to reflux for 1 hour. The

suspensi on A, edibaior C1gHGOIFENOS0IAHIOD D) 461241HE2 08! N, Bi8er (100 )

wi th vigorous stirring. The product ﬁ%fﬁﬁ?gﬁ"&t'g (2x50 L),
washed with 6N HO (50 nL), water, i ed sA4) .
Evaporati on of ether gave a beige solid (1.8 g) which vvas triturated with
32 ether to afford the desired product as an off-white solid (1.61 g, 95%:
np 210-213 C, IR (KBr, [err]) 3200,1710,1320, 1250, 1170, 1120, 1050; 1H NIVR
(300 MHz, DMBO-[err]) [err] 3.57 (ExamRle 114’91 (1 H s) 7.02 (L H d, J =

8.8 Hz), 7.06 (2 H'm, 7.21, (1 H dd, J =7.7 and 0.6 FE) 7.35 (2 H m,
10. 77

Potassium bis(trimethylisilyljamide solution (2.2 mL, 1.1 mmol, 0.5 M
in toluene) was added dropwise to a cold (-78 °C) stirred solution of (+)-3-
(5-Chloro-2-methoxyphenyl)-1,3-dihydro-6-(trifluoromethyl)-2 H-indol-2-one
342 mg, 1 mmol) in dry degased THF (3 mL) under argon. The resultant
light yellow solution of the potassium enolate was stirred at -78 °C for 30
minutes. A solution of (1S)-(+)-(10-camphorsuifonyljoxaziridine (252 mg,
1.1 mmol) in dry degased THF (2 mL) was added dropwise over 5 minutes
to the enolate solution at -78 °C. The mixture was stirred at -78 °C for 1
hour and then allowed to warm in an ice-bath (0-5 °C). The reaction was
quenched with glacial AcOH (0.1 mL), diluted with ether (25 mL) followed
by addition of a saturated NH4Cl (10 mL) solution. Organic layer was
separated, washed with saturated NaHCO3, water, brine and then dried
(NazS0y4). Filtration and evaporation of solvents gave 0.54 g of crude
product which was triturated with ether to remove the insoluble,
(camphorsuifonyl)imine by-product through filtration. Evaporation of the
filtrate gave 0.39 g of product slightly contaminated with the by-product.
The crude product (0.39 g) was triturated with boiling CH2Cly to afford 230
mg of pure desired hydroxyindalone. Concentration of the mother liquor
followed by re-trituration with CH2Clz gave an additional 72 mg to afford

302 mg (84%) of combined product : mp 244-245 °C; [a]zos -166.78°

(CHClg); IR (KBr, cm™1) 3300-3100, 1722, 1320, 1250, 1125; TH NMR (300
MHz, DMSO-dg) 8 3.42 (3 H, s), 6.90 (1 H, s), 6.93 (1 H, d, J = 8.7 Hz), 7.04
(1H,d,d=7.7Hz),7.05(1H,s), 719 (1 H,d, J=7.7Hz),7.35 (1 H,dd, J =



(1 H s); [err] NMR (75 M1z, DVMSO-d6) [err] 48.25, 56.07, 105.05. 113.58,
118. 26, 122.42, 124.18, 126.03, 127.38, 128.60 (qg), 128.70, 130.65, 134.37,
“143.58, 156.09, .176.73; MS me 342 (M#). Anal. calcd. for [err]: C,
56.24; H, 3.24; N, 4.09. Found: C, 56337; H, 3.25; N, 4.07. Exanple 3
()-3-(5-Chl oro- 2- hydr oxyphenyl ) -1, 3-di hydr o- 3- hydroxy-6-(trifl uoromnethyl) -
2H i ndol -2-one np 210-213 [err]; IR (KBr, [err]) 3300, 1725, 1320,
1250, 1170, 1140; [err] NWR (300 MHz, DVMsSO-[err]) 8 6.61 (1 H, dd, J
and 2.6 HzB,7 &ndB2.7 Biz}\7.79 (1 A, 62J=(2.7|ﬂz)§)0 67.(3H,Lbrl sy MS nveB58 Hz)
7.17(2 H, .71 (1 H d, J =2.7 H), 9.72 (1 H s), 10.60 (1 H, s);
[err] NWMR H%E : DNBC>[err]) [err] 74.37, 105.17, 116.48. 118.30, 122. 34,
124. 32, 125.92, 126.84, 128.33, 129.14, 129.26 (q), 136.87,144.11, 152.37,

177. 30; %_Réﬁgiﬂﬂj Wﬁ)% ﬁ'@#;;N 1Cdcf5§7i€ﬁ im N, 33242, H 2.64; N,
PR A ; 953 dlq}m‘ﬁ’gg:p gﬁfi"uérgéwet hyl ) - 2H i ndol -

()-3-(5-Chl oro-2- hydroxyphenyl
2-one A solution of BBr3 (12 nL, 12 nmol; 1 Min [err]) was added to a
stirred cold (-78 C solution of ()-3-(5-ch| or o- 2- nret hoxyphenyl ) -1, 3-

di hydro-6-(trifluoronethyl)-2Hindol-2-one (1.37 g, 4 mmol) in anhydrous
[err] (20 mL). The mixture was al |Examplegl@arm to ambi ent. tenperature

8.5

A solution of BBr3 (1.4 mL, 1M in CH2Clp) was added dropwise to a
cold (-78 °C) stirred solution of (-)-3-(5-chloro-2-methoxyphenyl)-1,3-
dihydro-3-hydroxy-6-(trifluoromethyl)-2H-indol-2-one [prepared in
Example 11] (170 mg, 0.475 mmol) in anhydrous CHaCla (10 mL). The
resultant mixture was warmed in an ice bath and maintained for 2 hours.
The reaction was quenched with saturated NaHCO3 and then acidified with
1N HCl. The cloudy organic layer was separated, rotary evaporated, re-
dissolved in EtOAc (25 mL) and then combined with the aqueous layer.
The EtOAc layer was separated and washed with water, brine and then
dried (Na2S0Oy). Filtration and evaporation gave 198 mg of crude product
which was flash chromatographed (silica gel/10% MeOH in CHzClp) to
afford 164 mg (100%) of pure title compound as a white solid: mp

200-201 °C; [a}ff +29.90° (CHCHa); IR (KBr, cm-1) 3540, 3350, 1725,
1320, 1160, 1130; TH NMR (300 MHz, DMSO-dg) 8 6.60 (1 H, d, J = 8.5 H2),
6.82(1H,brds), 7.02,(1H,s),7.05(1H,d,J=76Hz),7.17 2 H, m), 7.71
(1H, d, J=2.7 Hz), 9.75{1 H, brd s), 10.61 (1 H, s); MS m/e 344 (MH+).

Anal. calcd. for C15HgCIF3NO3: C, 52.42; H, 2.64; N, 4.08.
Found: C, 52.62; H, 2.48; N, 4.04.



33 and maintained for 2 hours. The reaction was quenched wi th saturated
[err] and then acidified with 1N HO. The organic | ayer was separated,
Washed with water, brine and then dried [err]. Evaporation of [err] gave an
off-white solid which was triturated widh warm[err] to afford the title
conmpound (1.21 g, 93%: np 266-268 C, IR (KBr, [err]) 3320, 1690, 1310,
1250, 1160, 1125; 1H NWR (300 MHz, DMsO-[err])[err] 4.85 (1 H, s), 6.75 (1
H d, J =86 Hz), 7.04 (1 H s), 7.11, (1 H d, J =7.7 Hz), 7.17 (1 H, dd,
J =8.6and 2.6 Hz), 7.22 (1 H, d, Bxamplegi3lr), 7.26 (1 H, d, J = 2.4 Hz),
9.82 (1 H s), 10.73 (1 H, s); [err] NWR (75 Mz, DVSO d6) [err]
48.47,104.94,116.84. 118.16, 122, 27, 124 20 125. 61 126 06, 128. 05,
128. 41, 13d=-}z3:(5<Chl 8-digdros3-hydroxy:6-{trifl thylha) .
cal cd. form_g‘ﬁ_n@% H, 277 N, 4.27. Found C 54.84; H, 2.64; N,
4.16. Example 5
(+)-3-(5- ChI or o- 2- hydroxyg%enyl) 1. 3-di hydr o- 3- hydr oxy-5-(trifl uoronethyl) -
D

2H i ndol - hpel9g200ect aﬂs«@H mmmar, - 3846,B30G32725760, 1160,
1120; [err] &5;0 Lerr 2 ( d, 8.5 Hz), 6.80
(1 H s), slm (1125; Td NMB. (@opw z.D 5&6@6 H, d, mf)aam)vgﬁm dd, J

=8. 5and2. 7 Hd 1 1 J =27
Hz), ag 73 (ﬁbrg)s?@gé 91(1 55'7‘b UBHe?r ﬁ?mz%l@C}?Pezre]v [err]

74.37,109. 414Ji?c H%) G2 (1H, bich3) 7'9 §1f1 Hae)z m/g 244 MHo6 75 " 126. 93,
128.37, 129.28, 133.33, 146.94, 152.36, 177.56: MS me 344 (NMH+). Anal.

cal cd. o L& Liiok: b€ dAsCikanod” o o Ao 2 B o, 5219 H 2480 N

4.13.
Found: C, 52.40; H, 2.59; N, 4.01. -

mp 168-170 °C; IR (KBr, cm-1) 3200, 1734, 1320, 1268, 1132; TH NMR
(300 MHz, CDCl3) 63.53 (3 H, 5), 6.76 (1 H,dd, J=8.7and 1.0 Hz), 7.14
(1H,d, J=20Hz),7.18(1 H,dd, J=78and20Hz),726 (1 H,d, J=7.8
Hz), 7.33 (1 H, dd, J =8.7 and 2.6 Hz), 7.78 (1 H, dd, J = 2.6 and 1.0 Hz),
9.00 (1 H, s). 19F NMR (282 MHz, CDCl3) & -63.10 (6-CF3), -159.87 (3-F);
MS m/e 360 (MH*).

Anal. calcd. for C1gH1gCIF4NO>: C, 53.43; H, 2.80; N, 3.89.
' " -.Found: C,53.44; H, 2.79; N, 3.84.

mp 170-172 °C; TH NMR (300 MHz, DMSO-dg) & 6.58 (1 H, d, J = 8.5 Hz),
6.66 (1 H, s), 7.02 (1 H, d, J = 8.2 Hz), 7.14 (1 H, dd, J = 8.5 and 2.6 Hz),



34 Exanple 6
(+)-3-(5-Chl oro-2- hydroxyphenyl ) -

4 di chl oro- 1. 3-di hydr o- 3- hydr oxy- 2- H
I ndol -2one np 232-235 C (dec.); IR
H

|
KBr, [err]) 3400, 1730, 1275; [err]H NWR
(300 MHz, DVMBO-d6) [err] 6.61 (1 H d,3®=8.5Hz), 6.79 (1 H d, J =1.7
Hz), 6.81 (1 H, s), 6 94 (1H d J=1.7 H), 7.14 (1 H dd, J = 8.5 and
2.7 Hz), 7 71 (1 H, = 2.7 H), 9.71 (1 H s), 10.71 (1 H s);[err] NWR
75 Mz, err er 77, 10 31 116. 32, 121. 22,122, 07
(5 b5 100728 (el )eb[ 85bta07 467,59 Pimy, 36 A3 & = 26 Figh 786 i e 344
(MH+) . Ana(t Headded = 7.2raride2 1] Hz)(¢8. 1@(1&Q,dw-?l§ﬂz)l‘95¢ (9, Braw)d: C  48.70;

H, 2.35; N
()-3-(5- ChI 6#’ é'ﬂ% @%HKSZR%M%M. hydr o- 3- hydroxy-7-(trifl uoromethyl) -
2H-i ndol - 2-one np 205-207 C, IR (KBr, [err]) 3250, 1745, 1340, 1240, 1175,

1120; [err ] 1 5 Hz) 6. 99
(1 H t, @l@?&%@@ﬂ@a@@d&sﬁﬁﬁ q %46 I?F??gé’ T'] Ifzgd J = 8.5 and
2.7 Hz), 7 44 (L H d J =78 H)Foundy (G, 65485 389. o. 79 (1 H,
s), 10.79 (1 H, S); [err] NI\/R(75M—|2 DVSO-[err]) [err] 73.41,1 10.10 (q),
116. 37, 121. 43, 122.27, 125.16, 125.61, 126.83, 127.53, 128.30, 129. 37,
134.40, 140.72, 152.38, 178.02; MS mie 344 (MH); Anal. calcd. for [err]:

C, 51.88;, H 2.73; N, 4.03. Example 16

. 6-
(

mp 221-225 °C (dec.); TH NMR (300 MHz, DMSO-dg) § 6.78 (1 H, J = 9.1
Hz), 6.99 (1 H, d, J = 7.6 Hz), 7.05 (1 H, d, J = 6.6 Hz), 7.12-7.16 (3 H, m),
734 (1H,t,J=7.3Hz),7.44 2H,1,J=7.2Hz),7.58 @ H,d, J = 7.6 Hz),
9.83 (1 H, s), 10.59 (1 H, s); MS m/e 336 (MH+).

Anal. calcd. for CogH14CINO2eHo0: C, 68.29; H, 4.01: N, 3.98.
Found: C, 68.47;: H, 3.81; N, 3.89.

mp 211-215 °C (dec.); TH NMR (300 MHz, DMSO-dg) 5 4.97 (1 H, s), 6.80 (1
H,d,J=8.9Hz),7.10-7.17 3 H, s), 7.46-7.53 (3H, m), 7.87 (1 H,d, J=7.5
Hz), 8.10 (1 H, d, J=8.0 Hz), 8.83 (1 H, s), 11.25 (1 H, s); MS m/e 308
[M-H)].

Anal. calcd. for C1gH12CINOgeH20: C, 65.96; H, 4.31; N, 4.27.
Found: C, 65.87; H, 3.99; N, 3.38.



Found: C, 51.87; H 2.75; N, 3.98. 35 Exanple 8

()-3-(5-Chl oro-2- hydroxyphenyl ) - 1. 3-di hydr o- 3- hydroxy-4-trifl uoronethyl)-
"2Hi ndol - 2-one np 239-242 [err]; IR (KBr, [err]) 3300, 1725, 1330, 1250,
1170, 1140; 1 H NWMR (300 MHz, DVBO- [erﬂﬂ[err] 6.56 (1 H d, J = 8.5Hz),
6.76 (1 H s), 7.07-7.13 (3 H m, 7.39 (1 H t, J=7.9 H), 7.66 (1 H,
s), 9.57 (1 H s), 10.71 (1 H, s); 13C NWR (75 MHz, DVsO-[err])[err] 74.93,
113.23, 116.01, 118.26, 121.60, 121.84,125.50 (q), 127.77, 127.95, 128.76,
129.57, 129.73, 145.00, 152.40, 17EX0npeSi8T e 344 (MH+). Anal. calcd. for
[err]: C, 52.42; H 2.64; N, 4.08. Found: C, 52.16; H, 2.87; N, 4.06.
Exanpl e )

()13D|h" S . EL N B R ; 8
uor oreohel ) - 2H-| ndoI 2-one rrp 175 177 G [err]H NI\/R (300 M—Iz

trifl

( IO[err]) [err] 6.77 (L H d, J =83 H), 7.02-7.09(2 H, n), 7.19 (1 H,
d J =7.7 Hz), 51(1HdJ-83Hz)808(1Hs),1040(1Hs)
10.67 (1 HIF?s(KBl'l\/Gm’ﬂ)eSZOQ, 17385)1338n4266,cH120) 7660698ctH NMR@30804142,; H,
2.40; N, 3. 344 7|\H§)3 7.

()-3-(5- Chl%l?g!@?@ﬁ?éﬁ? s'f(bﬁé 1|Fl'-dzl\jh gro- r-llyfil 1E|X|a§)029141@1|.| d,

en
_23Hz3’ N <70 he), 7ot G 1, w2 gsandzaHz) 7.37
(1H,4d,J=7.0Hz), 7.43 (2 H, m), 7.54 (2 H, d, J = 6.9 Hz), 7.80 (2 H, d,
J =2.5 Hz); 19F NMR (282 MHz, CDClg) 5 -156.62 (3-F); MS m/e 366

M-H)}.

mp 205-210 °C; IR (KBr, cm=1) 3600-3200, 1736, 1266; 1H NMR (300 MHZ,
CDClg) 53.55 (3 H, s), 6.74 (1 H, d, J = 9.8 Hz), 6.80 (1 H, dd, J = 7.8 and
2.5 Hz), 7.26 (1 H, s), 7.28-7.35 (2 H, m), 7.66 (1 H,brd s), 7.74 (1 H,d, J =
2.1 Hz); 19F NMR (282 MHz, CDClg) 5 -28.75(?) (3-F); MS m/e 416 [M-H)].

mp 277-279 °C {dec.); IR (KBr, cm-1) 3200, 1686; TH NMR (300 MHz,
DMSO-dg) $2.32 (3 H, s), 4.78 (1 H, s), 6.81 (1 H, d, J =9.1 Hz), 6.97 (1 H,
d,J=7.7Hz), 7.03 (1 H,d,J =9.1 Hz)), 7.09 (1 H, d, J = 1.4 H2), 7.12-7.16
(2H,m), 724 (2H,d,J=8.5H2),7.47 (2H,d, J=8.1 H2),9.87 (1 H, s),
10.58 (1 H, s); MS /e 348 [(M-H)"].



bi s(trifluoronethyl)-2Hindol-2-one np. 191 -193 C, IR (KBr, [err
3700- 2500, 1740, 1280, 1170, 1130; [err] NWR (300 MHz, DMsO-d[err])[err] 6.59
(1 H d J=285H), 7.06 (1 H s), 7.15 36 (1 H dd, J =8.5 and 2.6
Hz), 7.34 (1 H s), 7.45 (1 H s) 7.68411 H d, J =2.6 H), 9.74 (1 H s),
11.07 (1 H, s); Mo nme 412 (M+). Anal. calcd. for [err]: C 46.24; H,
2.05; N, 3.37. Found: C, 46.24; H, 2.18; N, 3.27. Exanple 11

(-)-3-(5-Chl or o- 2- net hoxyphenyl ) - 1. 3-di hydr o- 3- hydr oxy-6- (trifl uoronet hyl) -
2H i ndol - 2- one Pot assi um bi s(tri meEkainpld g1) am de solution (2.2 nm., 1.1
mml, 0.5 Min toluene) was added dropwise to a cold (-78 [err]) stirred
solution o

( 5- Chl or o- S=irest o REUNSINOXYPN AN € e oMo | - 2- one
342 ng, 1 w degased THF (3 n) under argon. The resultant |ight
yel | ow sol ution of the potassiumenolate was stirred at -78 [err] for 30

m nutes. A solution of (1S)-(+)-(10-canphorsul fonyl)oxaziridine (252 ny,
1.1 nmol) mp 2802883365 R (KBE o 1)ri3230 4 7540 ¢322{ 1818, 4428)tH NMRi nutes to

the enol at '-'I‘z ew{,)si%ags hs? 6‘7§Hfﬁ ﬁﬂ& %tsgk?%é ﬂﬁt[@ﬁr] for 1

hour and t en a nice-b ‘reacti on was

e LHEh 7240 B sh oA (oML e = s rnadt Hr7-58 KoH, oy S TA ot | ners,
addi tion OHzﬁmprﬁtafh&)emﬂs (1R, 8LJ =2l HA)o18F VIR (282 MM CDIRR)
separ at ed. 5 oty i) SR ALER MG e B 1o, 1 <nd {hen dr e¢

Anal. calcd. for C1gH19CIF4NO2: C, 53.43; H, 2.80; N, 3.88.
Found: C, 53.09; H, 2.88; N, 3.78.

4

mp 158-160 °C; TH NMR (300 MHz, DMSO-dg) § 5.17 (1 H, brd s), 6.79
(1H,brds), 7.13 (1 H, d, J = 6.5 Hz), 7.21-7.24 (3 H, m), 7.29-7.31 (2 H, m),
7.83 (3 H, m), 10.63 (1 H, s); MS m/e 308 [M-H)]. i

Anal. calcd. for C1gH13CINO2¢1.25H20: C, 65.07; H, 4.40; N, 4.22.
Found: C, 64.70; H, 4.38; N, 4.08.

mp 193-195 °C; IR (KBr, cm™1) 3200, 1732, 1270, 1216; H NMR (300 MHz,
CDCl3) 52.22 (3H, s),3.53 (3 H, s), 6.74 (1 H, d, J=8.4 Hz), 6.77 (1 H, d, J
=7.5Hz), 6.87 (1 H, ), 7.07 (1 H, d, J = 8.0 Hz), 7.29 (1 H, dd, J = 8.8 and
2.5Hz), 7.77 (1 H, d, J = 2.5 Hz), 8.16 (1 H, brd s); 19F NMR (282 MHz,
CDCl3) 5 -157.38 (3-F); MS m/e 304 [M-H).



%
[err]. Filtration and evaporation of solvents gave 0.54 g of crude product
which was triturated with ether to renove the insoluble,
(canphorsul fonyl )i m ne by-product through filtration. Evaporation of the
filtrate gave 0.39 g of product slightl42contam nated with the by-product.
The crude product (0.39 g) was triturated with boiling [err] to afford 230
nmg of pure desired hydroxyi ndal one. Concentration of the nother |iquor
followed by re-trituration with [err] gave an additional "72 ng to afford
302 ny (84@@ of conbi ned product: np 244-245 C; [err] -166.78[err] [err];

| R (KBr, 0,42 300 MHz, DNBC>d6)
[err] 3.42 %é@%ﬁggﬁ%ﬁf'@% %é%&*ﬁ**%ﬂ”%% 7 H), 7.04 (1 H,
d, 3= 7.7 Hz), 7.05(1 H, s), Fourst1Ci62.67; b, 429 NiA49.7 35(1 H, dd, J=
37 8.7 and 2.7 Hz), 7.79 (1 H, d J =2 7H), 10.67 (L H brds): Msnle
358 (M#). Anal. calcd. for [err]: C, 53.72; H 3.10; N, 3.92. Found: C,
53.77; H, 2.95; N, 3.95. Exanple 12

(+) - 3- (5- Chl or o- 2- hydr oxyphenyl ) - 1. Bxainpled24- 3- hydr oxy-6-(trifluoronethyl)-
2H i ndol - 2-one A sol ution of [err] (1.4 n, 1IMin [err]) was added dropw se
to a cold ( f .

(-)-3-(5-c

LR 12IRAXVYRPNeNys

di hydr o- 3- PMMQW#HI )-2H i ndol - 2-one [prepared i n Exanpl e
11] (170 ng, 0.475 mmol) i1 n anhydrous [errr] (10 niL). The

mp 262-264 °C; IR (KBr, cm-1) 3200, 1750, 1316, 1280, 1202, 1140;

TH NMR (300 MHz, CDCl3) §3.38 (3 H, s), 6.63 (1 H, dd, J = 8.7 and 1.1

Hz),7.21 (1H,dd, J=8.7and 2.5 Hz), 7.29 (1 H, s), 7.33 (1 H, s), 7.63 (1 H,

d, J=2.1 Hz), 10.91 (1 H, brd s); 19F NMR (282 MHz, CDCl3)  -60.00

(CF3), -63.40 (CF3), -163.42 (3-F); MS m/e 426 [M-H)].

Anal. calcd. for C17HgCIF7NO2: C, 47.74; H, 2.12; N, 3.27.
Found: C, 47.58; H, 2.18; N, 3.19.

mp 205-207 °C; IR (KBr, cm™1) 3200, 1732, 1272, 1218, 1144; TH NMR
(300 MHz, CDCl3) 83.53 (3 H, s), 6.75 (1 H, dd, J = 8.8 and 1.1 Hz), 6.78-

6.84 (2 H, m), 6.95-7.02 (1 H, m), 7.31 (1 H, dd, J = 8.7 and 2.6 Hz), 7.75
(1 H, d, J = 2.1 Hz), 8.48 (1 H, brd s); 19F NMR (282 MHz, CDCl3) & -119.53

(5-F), -158.81 (3-F); MS m/e 308 [M-H)"].

Anal. caled. for C1sH1oCIFaNO2: C, 58.17; H, 3.25; N, 4.52.
Found: C, 58.02; H, 3.45; N, 4.41.



resultant m xture was warnmed in an ice bath and maintained for 2 hours. The
reacti on was quenched with saturated [err] and then acidified with 1N HCO .
‘The cloudy organic |ayer was separated, rotary evaporated, re- dissolved in
Et OAc (25 nlL) and then conbined with t#&8 aqueous | ayer. The Et QAc | ayer was
separated and washed with water, brine and then dried (Na2SO4). Filtration
and evaporation gave 198 ng of crude product which was fl ash

chromat ographed (silica gel/10% MeOH in [err]) to afford 164 ng (100% of
pure title compound as a white solid: np 200-201 [err]; [err] + 29.90[err]
[err]; IR (KBr, cm1) 3540, 3350, 0, 1160, 1130; 1H NWVR (300 MHz,
DMSO-d6) 8 6.60 (1 H d, J =8.5 Fé%%é%m%gél H, brd s), 7.02, (1 H s),
7.05(1 H d, J =7.6 Hz), 7 17 (2H m, 7.71 (1 H d, J =2 7 Ft) 9.75 (1
H brd s), {05-8 ; lofd=p Féthd o edy L i

52.42; H,
13
(-)-3-(5-Cnhl oro-2- hydroxyphenyl ) - 1. 3-di hydr o- 3- hydr oxy- 6- (trlfluoronethyl)

2H- i ndol 3540,

3306” Srot %’@%ﬁﬁﬁm%ﬁg i 3205 7. 1EhRL ]‘?éﬂ%% 1B £2: %000,

J = 8.6 HzJH NMBX QMHZbQE 3),6 3.5813 H,15)16.75) (1 H, d5) £B.2\Hz), 6.78= 7.6 Hy)

7.17 (2 H, (qih T, 747 8 B, 8, 7.3 HO a5aejes+,anarziasa 9161 (1 H

S)i M (13ﬁ4d(W32Hg 2l 28" %, ]‘” iﬂz 839(17-?br3s) oFNpik 4 08
(282 MHz, CDClg) § -158.55 (3-F); MS m/e 368 [M-H).

Anal. caled. for C15H10BrCIFNOs:  C, 48.61; H, 2.72; N, 3.78.
Found: C, 48.71; H, 2.36; N, 3.58.

mp 221-225 °C; IR (KBr, cm™) 3278, 1686, 1326, 1276; 1H NMR (300 MHz,
DMSO-dg) 5 4.81 (1 H, s), 6.77 (1 H, d, J = 8.4 Hz), 7.04 (1 H, d, J = 7.6 Hz),
7.10(1 H, d, J= 1.3 Hz),7.14 (1 H, d, J = 2.6 Hz), 7.18-7.23 (3 H, m), 7.77-
7.84 (3 H, m), 9.83 (1 H, s), 10.64 (1 H, s); MS m/e 402 [M-H).

Anal. caled. for Coq H13C|F3N02°0 25H50: C, 61.78; H, 3.33; N, 3.43.
Found: C, 61.97; H, 3.63; N, 3.62.

mp. 256-258 °C; IR (KBr, cm-1) 3300, 3200, 1680, 820, 750; TH NMR (300
MHz, DMSO-dg) 5§ 4.75 (1 H, s), 6.78 (1 H, d, J = 8.6 Hz), 6.85 (2 H, t, J = 8.1
Hz),6.92 (1 H,d, J=7.2Hz),7.08 (1 H,d, J=2.5Hz),7.11-7.17 (2 H, m),



3

Found: C, 52.40; H 2.59; N, 4.01. Exanple 14

()-3-(5-Chl oro- 2- net hoxyphenyl ) - 1. 3-di hydro-3-fluoro-6-(trifluoronethyl)-
2H-i ndol -2-one np 168-170 C, IR (KBr, [err]) 3200, 1734, 1320, 1268, 1132;
[err] NVR (300 MHz, [err]) [err] 3.53 @ H, s), 6.76 (1 H dd, J = 8.7 and
1.0 Hz), 7.14 (1 H d, J =2.0 Hz), 7.18 (1 H dd, J = 7.8 and 2.0 Hz),
7.26 (1 H d, J =7.8H), 7.33 (1 H dd, J =8.7and 2.6 Hz), 7.78 (1 H,
dd, J = 2.6 and 1.0 Hz), 9.00 (1 H, s). 19F NWR (282 MHz; [err]) [err]
-63.10 (6- [saval(istm% ((3&E),,1WMR§®MHWMSOM@)|848@4N09@E [err]:

T5 ()5 (5 GEBIoIZLR 1R 8 AT 7. 12880187004 Zh90 R OB TR o) 1 ndol -

ne np 17682178, 15%.40,; 17741 RNRS(BE0268{MHNESO [err]) 8 6.58 (1 H, d J =

Hz), 6.66 (1 H, s)702(1HdJ—82Hz)714(1H dd, J = 8.5 and

Hz) | 39 7.42 rﬁ}745 ész)776(1Hd
6 Hz)Anal. wcmeHCmUwGNOar 2 G4 75;H,-3.88; !ﬂ. %1 H d J =72 H),

, brd s), 11.03 (1 pog},d I\/Bgﬂ@;@g[%ggm]g,gsnal calcd. for

2-0
8.5
2.6
J =
9.5 H

[ er C, 65.46; H, 3.82; N, 4.24. Found: C, H, 3.60; N, 3.89.

trifluoromethyl)-2 H-indol-2-one -

mp 218-220 °C; IR (KBr, cm-1) 3350, 1730, 1325, 1260, 1150, 1120; 1H
NMR (300 MHz, DMSO-dg) 5 3.41 (3 H, s), 6.88 (1 H, s), 6.93 (1 H, d, J= 8.8
Hz), 7.01 (1 H, d, J =8.1 Hz), 7.09 (1 H, d, J = 1.6 Hz), 7.35 (1 H, dd, J =
8.7 and 2.7 Hz), 7.56 (1 H, dd, J = 8.1 and 1.1 Hz), 7.80 (1 H, d, J = 2.7 Hz),
10.77 (1 H, s); 13C NMR (75 MHz, DMSO-dg) 5 55.97, 74.26, 109.51,

113.61, 120.06, 120.11, 121.8 (m, CF3), 124.50, 126.37, 126.94, 128.72,
131.38, 133.10, 146.70, 154.31, 177.55; MS m/e 358 (MH*).

Anal. calcd. for C1gH11CIF3NO3: C, 53.72; H, 3.10; N, 3.92.
Found: C, 53.51;H, 3.00; N, 3.91.

Example 30

-5-Bromo. ~-chloro-2-meth henvl)-1,3-dihydro-3-hydroxy-2 H-
indol-2-one

mp 245-247 °C; IR (KBr, cm™1) 3450-3200, 1712, 1246; 1H NMR (300 MHz,
DMSO-dg) $3.42 (3 H, s), 6.79 (2 H, d, J = 8.3 Hz), 6.91 (1 H, d, J = 7.1 H2),
6.93 (1 H, s), 7.31-7.36 (2 H, m), 7.76 (1 H, d, J = 2.7 Hz), 10.50 (1 H, s); 13C
NMR (75 MHz, DMSO-dg) 5 55.95, 74.60, 111.25, 112.82, 113.49, 124.41,
126.25, 126.85, 128.59, 131.58, 131.68, 134.62, 142.34, 154.32, 177.12;
MS m/e 370 (MH+).



Exanple 16 ([err])-3-(5-Chl oro-2-hydroxyphenyl)-1

. 3-di hydr o- 6- phenyl - 2H i ndol - 2-one np 221-225 [err] (dec.); [err] NWR (300
‘MHz, DMBO-[err]) [err] 6.78 (1 H J =9.1 Hz), 6.99 (1 H d, J =7.6 Hz),
7.05 (1 H d, J =6.6 H), 7.12-7.16 (8H m, 7.34 (1 H t, J =7.3 Hz),
7.44 (2 H t, J =7.2 H), 7.58 (2 H dJ =7.6 H), 9.83 (1 H s), 10.59 (1
H s); MSme 336 (MH). Anal. calcd. for [err]: C, 68.29; H 4.01; N,

3.98. Found: C, 68.47; H 3.81;, N 3.89. Exanple 17
()-3-(5- dﬂmloeéledym@(ﬁbhq:BﬁlNOaB -Qj 48.88pH28.04¢ IN; [3580.ndol - 2- one np
211-215 C (dec.); 1H NMR (30 \ rl 97 (1 H s), 6.80 (1
H d, J =8.9 H), 7.10-7. 17??“5,6' s%@%g’g’é%mh% 7.87(1 H d, J =
7.5 Hz), 8.10 (1 H d, J =8.0 H), 9.83 (1 H s), 11.25 (1 H, s); Msnle
308 [MH-]. Anal. calcd. for [err]: C, 65.96; H 4.31; N, 4.27. Found:
C, 65.87; H 3.99;. N, 3.88. 40 118
()-3-(5-Chl oro-2-'net hoxyphenyl ) - 1. 3- d| hydi o- 3- f | uor o- 6- phenyl 2H i ndol -
2-one IR (K] 3 rrr] NMVR (300
MHz, [ err P=Rarees : B Rl S 2 ,s),
7.14(1 H, d, J=23Hz) 7.20(1H, d, J=79Hz) 731(1H dd, J = 8.6
and 2.3 Hihp 288540 °C; IR (KBr, cm™') 3400, 1694, 1318; TH NMR (300 MHz,

DMSO-dg) 3 4.83 (1 H, brd s), 6.70 (1 H, brd s), 6.82 (1 H, s), 7.01 (1 H, s),

7.14(1 H,dd, J=8.7 and 2.4 Hz), 7.4 (1 H, brd s}, 9.70 (1 H, brd s}, 10.82 (1

H, s); MS m/e 328 (MH+).

mp 209-211 °C; TH NMR (300 MHz, DMSO-dg) 5 3.42 (3 H, s), 6.62 (1 H, d,
J=7.7Hz),6.73 (1 H,s),691 (1H,d,J=88Hz),7.13 (1 H,d, J = 1.4 Hz),
7.18 (1 H, dd, J = 7.7 and 1.4 Hz), 7.32 (1 H, dd, J =8.8 and 2.7 Hz), 7.75

(1 H, d, J = 2.7 Hz), 10.46 (1 H, s); 13C NMR (75 MHz, DMSO-dg) 5 55.99,
74.34, 94.43, 113.48, 117.55, 124.36, 125.60, 126.76, 128.48, 129.99,
131.75, 132.06, 144.60, 154.33, 177.28; MS m/e 416 (MH*).

Anal. calcd. for C15H11CIlINO3.0.25CH2Cla:  C, 41.93; H, 2.65; N, 3.21.
Found: C,641.98;H, 2.73; N, 3.19.

mp 199-203 °C (dec.); MS m/e 386 (MH*).

Anal. caled. for C14HgCIINO2.H20O:  C, 39.04; H, 2.71; N, 3.14.
Found: C, 38.82; H, 2.40; N, 3.04.



(1 H d, J =7.0Hz), 7.43(2 H m, 7.54(2 H d, J =6.9 H), 7.80(2 H d,
J =2.5 Hz); 19F NWR (282 MHz, [err]) [err] -156.62 (3-F); M5 nle 366
[MH)-]. Exanple 19

([err])-3-(5-Chl oro-2-met hoxyphenyl ) - 148- di hydr o- 3-f | uor o- 6-i odo- 2H-i ndol -
- one np 205-210 C, IR (KBr, [err]) 3600-3200, 1736,1266; 1H NWVR (300 MHz,
[err]) [err] 3.55 (3 H s), 6.74 (1 H d, J =9.8 H), 6.80 (1 H dd, J =
7.8 and 2.5 Hz), 7.26 (1 H s), 7.28-7.35 (2 H m, 7.66 (1 H brds), 7.74
(1 H d, J =2.1Hz); [err] NVR (282 Mz, [err]) [err] -28.75(?) (3-F); M

me 416 [MH)-]. Exanple 20

(+)-3-(5-Chl oro-2-hydroxyphenyl) - 1%35%-6 (4- met hyl phenyl ) - 2Hi ndol -
2-one np 277-279 C (dec.); IR (KBr [err]) 3200, 1686; 1H NVR (300 VHz,
DVSO- d6) [ e4y.4 ’ oF ( 1 1 . = 9

6.97 (1 H 70,

’ ’ g ' =" 1.4
I—|z),712L§6(2Hrr)7.24(2H,d,J:8.5Hz)747(2HdJ—81
Hz), 9.87 (1 H s), 10.58 (1 H, s) MS me 348 [(MH)-]. 41 Exanple 21

157 o 7 ol S053407 % e S B RER o) ﬁ#g | ?% 23 N et e 107 07 Y
1128: [err PM@R-dg) 83.32 (3H, ), 6.79 (1 ), 6.89 ( d J=87Hz), 714 {1 H,

s),7.24 (1H,t,J=7.0Hz),7.32 (1 H,d, J = 2.7 Hz), 7.35-7.41 (2H, m), 7.75

(2 H,t, J=8.5Hz), 7.85 (1 H, d, J =2.7 Hz), 10.71 (1 H, s); MS m/e 357

(M+NH4)+. .

mp 160-165 °C (dec.); IR (KBr, cm-1) 3400, 1706; TH NMR (300 MHz,
CDCI3-CD30D) §6.71 (1 H, dd, J = 7.4 and 1.4 Hz), 7.03 (1 H, s), 7.05 (1 H,
d,J=2.6Hz),7.12(1H,s),7.22(2H,m),7.29 (1H,d, J=8.1Hz),7.38 2
H, t, J = 8.2 Hz), 7.64-7.68 (3 H, m); MS m/e 324 (M-H)~. '

mp 254-256 °C (dec.); IR (KBr, cm-1) 3300, 1690, 1250, 740; TH NMR (300
MHz, DMSO-dg) 54.88 (1 H, s), 6.75 (1 H, d, = 8.6 Hz), 7.15 (1 H, 8), 7.18
(1H,d,J=27Hz), 7.22-7.27 (2 H, m), 7.37 (1 H,t, = 8.1 Hz), 7.42 (1 H,

s), 7.55 (2 H, t, J = 9.4 Hz), 9.75 (1 H, s), 10.77 (1 H, s); MS m/e 308 (M-H)".



»

(300 MHz, [err])[err] 3.52 (3 H s), 6.73 (1 H d, J =85Hz), 7.08 (1 H,
t, 8.1 Hz) 7.24 (1 H s), 7.31 (1 H dd, J =85 and 2.1 Hz), 7.51 (1 H,
d, J =7.4H), 7.62 (1 H brds), 7.76 (1 H d, J =2.1 Hz); [err] NWR
(282 M—Iz, [err]) [err] -61.03 (7-[err] )47 -159.54 (3-F); MSme 358 [MH].
Anal . calcd. for [err]: C 53.43; H 2.80; N, 3.89. Found: C, 53.09; H,
2.88; N, 3.78. Exanmple 22 ()-3-(5-Chl oro-2-hydroxyphenyl)-1

. 3-di hydr o- 2H benz[ e] i ndol - 2- one 158-160Q0 C; [err] NWR (300 MHz,
DVBO-[err]) [err] 5.17 (1 H brd 'g%&mslzl H brds), 7.13 (1 H, d, J =
6.5 Hz), 721724(3H m, 7.29-7.31 (2 H, n') 783(3H m, 10.63 (1 H,
s); M5 nle . d. [ ' ; 4.40; N, 4.22.
Found: C v g

() - 3- ( 5- Chiftnfluctometing)-2 Fkindol-2-ohe3- d| hydro 3-fl uoro-5-net hyl - 2H i ndol -
2-one np 193- 195 C IR (KBr [err]) 3200 1732 1270 1216 1H NWVR (300 MHz,
[err])[err] 2.22(3 H, s), 3.53(3 H, s) 4(1 8.4 Hz), 677(1H
d, J = 7.5 Hz), ldhesracenjic cempoﬂnévf@ﬂmplﬂ 14Jwas gesaﬁz?d Mot 1 H, dd, J =
8.8 and 2. ‘eridatiomeérs Using diChitacdl-OD%aralytidal HPLO colurih (250Ix4.6 ) r] NVR

(282 Miz, | ernrdsé 18§ex433s} ?wggn(a?iﬁg asthe ﬁuﬁgg sLMeFQ aﬂ a flow é%e oPal cal cd.

for [err ]
0.75 mL/min. The detection method employed a HP 1090 UV detector with

diode array at a wavelength of 220 nm. The first enantiomer which eiuted
from the column had a retention time of about 8.22 minutes and was
determined to be the (+)-enantiomer of the title compound. On a
preparative scale, up to one gram of the racemate may be resolved with a
single injection on a 5X50 cm Chiracel-OD preparative HPLC column using
9:1 hexanes/isopropyl aicohol at a flow rate of 85 mL/min with baseline
separation. Recrystallization of the enantiomer from methylene chloride/
hexanes provided crystals suitable for single crystal X-ray analysis. Using
the anomalous scattering from the chiorine atom, the absolute configuration
at the asymmetric carbon atom was established as S for the (+)-enantiomer.
The enantiomer was identical to the racemate with respect to NMR, mass
spectra, TLC and IR. The title compound was found to have a mp = 198-

200 °C and [a]> + 149.84 ° (MeOH).

ifluor 1}-2H-indol-2-on

The racemic compound of Example 14 was separated into its
enantiomers using a Chiracel-OD analytical HPLC column (250 x 4.6 mm)
using 9:1 hexanes/isopropyl aichohol as the eluting solvent at a flow rate of
0.75 mL/min. The detection method employed a HP 1090 UV detector with
diode array at a wavelength of 220 nm.



Found: C, 62.67; H 4.29; N, 4.49. Exanple 24

()-3-(5-Cnl oro- 2- et hoxyphenyl ) - 1. 3-di hydro- 3-fl uoro-4. 6- bi s-
(trifluoromethyl)-2Hindol -2-one np 262-264 [err]; IR (KBr, [err])

3200, 1750, 1316, 1280, 1202, 1140; [err] M®&R (300 MHz, [err]) [err] 3.38 (3 H,
s), 6.63 (1 H dd, J =8.7 and 1.1 Hz), 7.21 (1 H dd, J =8.7 and 2.5 Hz),
7.29 (1 H s), 7.33 (1 H s), 7.63 (1 H d, J =2.1Hz), 10.91 (1 H, brd
s); 19F NWR (282 MHz, [err]) [err] -60.00 (CF3), -63.40 [err], -163.42
(3-F); MSme 426 [MH)-]. Anal. calcd. for [err]: C 47.74; H 2.12; N
3.27. Found: C, 47.58; H, 2.18; N, 3.19. Exanple 25

(+)-3-(5-Chl oro-2-nmet hoxyphenyl)-1.3-dih dro %lfluoro 2H i ndol - 2- one np
205-207 [err]; |ffopkthe e{r@rmntstzewceﬁs eswb%d irpExamples37.1theng@eondoo Mz,

E gf Ir-l] ) [er gdnggu@ﬁ\dr%lth{fdﬂom bhe 5a|€nb d*zbluﬁllﬂ atJa FetBnWorﬁﬁIﬁeJofJaHdl& 11¢ 6587573 72 ?if
L o 5 - ninties and was détefihiney 13be'thel () ERaptioraeronng e sampbing.

-119. 53 (5-0n a preparative(seale, ;upMs oﬂeagmq‘ thejacematesay belresbivédr | er r]:

'cE:xa?rgl 17, 'W:tl’?’a?s't;’nglé' injacfion ohY'5%50 em Ehirdkel-OD prebaratle APEE columh
([err]) 5 Blséﬂﬁ)9’§ hexanasiserropylaiceholatanflow ratesol 85 miymin Withyor - 21 i ndol -

baseline separation. Recrystallization of the individual enantiomer from
methylene chioride/hexanes provided crystals suitable for single crystal
X-ray analysis. Using the anomalous scattering from the chlorine atom, the
absolute configuration at the asymmetric carbon atom was established as R _
for the (-)-enantiomer. The enantiomer was identical to the racemate with
respect to NMR, mass spectra, TLC and IR. The title compound was found

to have a mp = 199-201 °C and [oz]g5 - 149.43 ° (MeOH).



np 206-208 C, IR (KBr, [err]) 3200,1738, 1300, 1262, 1216, 1126, 820; [err] NWR

(300 rsz, [err]) [err] 3.53 (3 H s), 6.75 (1 H d, J =8.2 Hz), 6.78 (1 H,

d, J =7.4 H), 7.17(1 H s), 7.32 (1 H_ dd, J = 8.5 and 2.3 Hz), 7.41 (1

H, d, J = 8.2 Hz), 7.74(1 H, d, J =2.44Bz), 8.37(1 H, brd.s); -19F NVR (‘28‘2
e r]- -1.

MHz, [err] [ 158.55 (3-F); Ms nfe 368 [MH) Anal . calc
C, 48.61; H 2.72; N, 3.78. Found: C, 48.71; H 2.36; ‘) 6“91‘ 7
()-3-( 5Ch|or %p"% ioﬂ‘;phenyl) 1. 3-di hydr o- 6- [4(tr|fl whenyk] -

2H i ndol - 95ferr]; IR (KBr,[err]) 3278, 1686, 1326, 1276
[err] NNR(300 M—lz DIVBOdG) [err] 4.81 (1 H s), 6.77 (1L H d, J =

Hz),704(1 HdJ-13Hz)714(1HdJ:
2.6 C 7,187, 2?5@“}3 “?a“%thﬁf&%‘%‘ﬂ (3H m, 9.83 (1 H s), 10.64 (1
H, s) I\/Sn1e 402 [MH]. Anal. calcd. for [err] C, 61.78; H, 3.33; N, -
3.43. Found: C, 61.97; H 3.63; M' 3.62. Exanple 28

(+)-3-(5-Chl oro-2- hydr oxyphenylg ithydr o- 2H i ndol - 2-one np 256-258 C,
IR (KBr, [err]) 3300, 3200,1680, § Qolerr] NVR (300 MHz, DMSO- d6)
[err] 4.75 (1 H, s), 6.78 (1 H, .6 Hz), 6.85 (2 H t, J = 8.1 Hz),
6.92 (1 H d, J =7.2 Hz), 8“2 . RJog® 2. 5¢ Hz), 7.11-7.17(2 H m),
44 8.78 (1 H, s), 10.46(1H s); [Fg ; \ (75{\/Hz DMSO- d6) 8 48. 04,

109. 09, 8

wherein

R is hydrogen, hydroxy or fluoro;
R!, RZ, R8 |
and R% each are independently hydrogen, C1.4 alkyl, halogen,
trifluoromethyl, phenyl, p-methylphenyl or p- ’
trifluoromethylphenyl; or Rl and R2, R2 and R3 or
R3 and R4 are joined together to form a benzo fused ring;

R3 is hydrogen or C14 alkyl; and

Ré is chlorine or trifluoromethyl;
or a nontoxic pharmaceutically acceptable salt, solvate or hydrate
thereof.

2. A compound of Claim 1 having the formula

wherein
R1, RZ, R3
and R* each are independently hydrogen, C;4 alkyl, halogen, or
trifluoromethyl, and when R1 and R4 are hydrogen, R2 or
R3 is phenyl, p-methylphenyl or trifluoromethylphenyl;
or R! and RZ, R2 and R3 or R3 and R# are joined together
to form a benzo fused ring;
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116.87, 121.31, 122.20, 123.72, 126.61,127.64, 127.99, 130.01, 130. 05,

142. 78, 154.40, 177.17, M5 me 260 (M+). Anal. calcd. for [err]: C 64.75;
H 3.88; N, 5.39. Found: C, 64.63; H, 3.93; N, 5.23. EBxanple29 '~
(+)-3-(5-Chl or o- 2- net hoxyphenyl )-1. 3- dlﬂﬂ/dro 3- hydr oxy- 5
(trifluoromethyl)-2Hindol-2-one nmp 218-220 [err]; IR (Kﬂm’“gmu Jm“)‘“‘
1730, 1325, 1260, 1150, 1120; 1H NWR (300 MHz, DI\/BO[err])[ 3 sH, *s),
6.88 (1 H s), 693 (1 H d, J =8.8 H), 7.01 (1 H d, J 8.1 Hz), 7.09
(1 H d J =16 HR> ?shﬁd(dgeﬁor@.4éﬂ<)8 andind 2.7 Hz), 7. 56 (1 H dd, J
8.1 and 1.1 Hz), 780 (1 d J =27 Hz), 10.77 (1 H s); [err] NNR(75
MHz, DMSO- [err]) [éi ]55cbiprm Qsmﬂggrqmetlmla 61, 120.06,120.11, 121.8 (m
[err]), 124.5Q, 426,3dxit3hadthabdtidall dRepEHId 32 ivaké Orideite 31, 17755
M5 me 358 (M#H). énal calcd. for P,err] C, H 3.10; N, 3.92. Found:

C,53.51; H, 3'¥d®OX, 3.91. Exanple 30
()-5-Brono- 3-(5- chI or o- 2- met hoxyphenyl) - 1. 3- di hydr o- 3- hydr oxy- 2H-

i ndol - 2- one 245424 1712, 1246; [err] NWR
(300 Mz, [erfy °7‘P1 “*‘%Jf@af‘?[fi”’l'%“gé?%@%gﬂﬁ d 312! Hz)] 6. 91
(1H d, J=7.1H), 6.93 (1 H s), 7.31-7.36 (2 H, ,776(1HdJ=
2.7 Hz), 10.50 (1 H, s); [err] NVR (&5 MHz, DMSO-[err]) [err] 55.95, 74. 60,

111. 25, 112.82, '113.49,124.41, 1282 126“ 85, 128.59, 131.58, 131.68,
134,62, 142. 34, 154.32, 177.12; N5 78(dVHt) .

orRS m

wherein
R1, RZ, R3
and R4 each are independently hydrogen, C1.4 alkyl, halogen, or
trifluoromethyl, and when Rl and R4 are hydrogen, R2 or
R3 is phenyl, p-methylphenyl or triflucromethylphenyl;
or Rl and RZ, R2 and R3 or R3 and R# are joined together
to form a benzo fused ring;

R3 is hydrogen or C14 alkyl; and

R6 is chlorine or trifluoromethyl;
or a nontoxic pharmaceutically acceptable salt, solvate or hydrate
thereof.

4. A compound of Claim 1 having the formula
1

N .
2

This Sheet Has Been Re
wherein

ST TR

and R* each are independently hydrogen, C14 alkyl, halogen, or
trifluoromethyl, and when Rl and R# are hydrogen, R2 or
R3 is phenyl, p-methylphenyl or trifluoromethyl; or R!

THIS SHEET HAS BEEN
REPLACED




45 Anal . calcd. for [err]: C, 48.88; H 3.01; N, 380 Found: C, 49.52;

3.03; N, 3.58. Exanple 31 (+)-3-(5-Chloro-2-hydrox

.3-di hydro- 2H i ndol - 2- one np 238-240 C, IR (KBr, iﬂ'ﬂljmﬂlﬂ%ﬁmm

[err] NMR (300 MHz, DVMSO-[err]) [err] 5183 (1 H brd S)

6.82 (1 H, s), 701(1H s), 7.14 (1 H, dd, J 87and24Hz)
(1 H brds), 10.82 (1 H, s); I\/Bnie 328(M—|+). Exanpl e 32

brd s), 9.70

()-3-(5-Chloro-2- nethoxyphenyl 1 3 di hydr o- 3- hydr oxy- 6

2-one np 209-

A,

Ioro 1
1318;
brd s),

7.4 (1 H,

i odo- 2H i ndol -

211 [err] ;afdkRe d[ﬂfsge[pmqémaﬂpexgm 42 (3 H,

s)662(1HdJ—7fZ,nIf{zbe& demg% 6.91 (1 H d, J =28.8
7.18 (1 H, dd, 7

(1 H d, J=
=8.8 and 2.7

MHz, DMSO-[err]) [err]

1.4 H),

H),
and14Hz) 7.32 (1 H, dd, J

7.13

Hz), RS575is(Qitlallgl; ahd= 2.7 Hz), 10.46 (1 H, s); [err] NVR (75

55.99, 74.34, 94.43, 113.48, 117.55, 124.36, 125.60,

126. 76, 128.48, 12R699is dtdoring orl&i’fl@t&orﬂd&y&O, 154.33, 177.28;, M5 mle 416

2%23 /I:\,na!z. , ﬁgngiﬁgp%%%quen%@} acCeptible?salt solVaté of hydtaend:
(+)-3-(5-Cnl dh§f®fhydr oxyphenyl ) - 1. 3-di hydr o- 6-i odo- 2Hi ndol - 2- one np

C1

199-203 [err] (dec.); Ms me 386 (MH). Anal. calcd. for [err]: C, 39.04;

H 2.71; N, 35'1.4.

A compound of Claim 2 wherein R}, R2, R3 and R# each are
independently hydrogen, methyl, halogen or trifluoromethyl; or a
nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof.

6. A compound of Claim 2 wherein R1, R3, R4 are hydrogen and
R? is halogen, trifluoromethyl or phenyl; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

7. A compound of Claim 2 wherein R! and R2, R? and R3 or R3
and R¢ are joined together to form a benzo fused ring; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

8. A compound of Claim 2 wherein R® is hydrogen; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof. -

9., A compound of Claim 2 wherein RS is chlorine; or a nontoxic

- pharmaceutically acceptable salt, solvate or hydrate thereof.

10. A compound of Claim 3 wherein R}, R2, R3 and R4 each are
independently hydrogen, methyl, halogen or trifluoromethyl; or a
nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof.

11. A compound of Claim 3 wherein R1, R3, R4 are hydrogen and
R2? is halogen, trifluoromethy! or phenyl; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

12 A compound of Claim 3 wherein R! and R?, R? and R3 or R3
and R* are joined together to form a benzo fused ring; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.
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Found: C, 38.82; H, 2.40; N, 3.04. 46 Exanple 34
()-3-(5-Chl oro-2- et hoxyphenyl ) - 1. 3- di hydr o- 3- hydr oxy-2H--benz[f] i ndol -

7 C (dec.); IR (KBr, [err]) 3356, 1728 err] NWVR (300
[l 3R D el e (iﬂﬁ)ﬂg/nmmwm

one np 305-30
MHz, DMSO- d6)
Hz), 7.14 (1
7.35-7.41 (2
10.71 (1 H, s

H m, 7.75 (2 H t, J =85 Hz), 7.85 (1 H
); M5 nmle 357 [err] Exanple 35

2.7 Hz),

()-3-(5-Chl oro-2- hydr oxyphenyl ) - 1. 3-di hydr o- 3- hydr oxy- 2H bhenz[ f] i ndol -

c13) 'ARc& unheéf Hée 3%%‘1‘%%(3&5 %E'}:W?o%%@%f%mc}{o%éél [er r]

160- 165 C (de
6.71 (1 H, dd

He), 7.12(1 HPhéfma?e‘mg‘Yﬁ“ﬁ?

8.2 Hz), 7.
() 3-(5-Chl or
254-256 [eTr]
VHz, DMSO-[er

s), 7.18 (1 H,

7.42(1 H s),
me 308 (MH):!

64-7.69 (3 H mM; MSme 324 (MH)-. Exanple 36

'(Splwtewrlwdi‘abe ergof. 7.38 (2 H t, J

552 PEBRRIRR s Ul s PRI B8 000

p mcqqumﬂy&c(:epﬂablesgqlt GolEate briliydtateltherédfs Hz) 7.
2.7 Hz), 7.22-7.27(2 H, ), 737(1H t, J

d, J = 2.
= 72 0.77 (1 H
lg >3 (compoundJof CIga.un i—iz v)hergm Rl 'R (R Ri each a(re
independently hydrogen, methyl, halogen or tnﬂuoromethyl, or a
nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof.

16. A compound of Claim 4 wherein R1, R3, R4 are hydrogen and
R2 is halogen, trifluoromethyl or phenyl; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

17. A compound of Claim 4 wherein R! and R% R? and R3 or R3
and R? are joined together to form a benzo fused ring; or a nontoxic

pharmaceutically acceptable salt, solvate or hydrate thereof.

18. A compound of Claim 4 wherein RS is methyl; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

19. A compound of Claim 4 wherein RS is chlorine; or a nontoxic

. pharmaceutically acceptable salt, solvate or hydrate thereof.

At

20. A compound of Claim 1 selected from the group consisting of:

(#)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-hydroxy-6-
(trifluoromethyl)-2H- indol-2-one;

(¥)-3-(5-chloro-2-methoxyphenyl)-1, 3-d1hydro-6-(tnﬂuoromethy1)-2H—
indol-2-one;

(£)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-3-hydroxy-6-

(trifluoromethyl)-2H-indol-2-one;

_—
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47 Exanpl e 37 (3S)-(+)-(5-Chloro-2-met hoxyphenyl ) -1 B‘WS f 1 uor o- 6-
(trifluoronethyl)-2H1indol-2-one The racenic corrpou was
separated into its enantionmers using a Chiracel - m ol umm
(250 x 4.6 mm) using 9:1 hexanes/isoprB8yl al cohol s e el ttinfg Sol vent
at a flowrate of 0.75 nUmn. The detection nethod enployed a HP 1090 W
detector with diode array at a wavel ength of 220 nm The first enanti oner
whi ch el uted fromthe colymm had a retentlon time of about 8. 2 mnutes and
was det er m nd&)-BdSiehleras2thyrraxypheniin Sdihydrore-{ trifluaremathul)-25-

preparative sfidbp2-die;t 0 one gram of the racemate may be resol ved W|th a
single injection on a 5X50 cm Chiracel -OD preparative HPLC col umm using 9:1
hexanes/i sopropyl al cohol at a flowrate of 85 nmi./mn with baseline

separ ati on. REE8y(Sichidtioz2dhiydroxyphenylledbrdichloro-1i3-dibydrotd-hydeoxshor i de/
hexanes provigledqs §6r?é s suitable for single crystal X-ray analysis. Using
t he anomal ous scatterl ng fromthe chlorine atom the absol ute configuration
at the asynmmetric carbon atom was established as S for the (+)-enantioner.

The enanti ongs Ms.chﬂﬁatz.h J:Ird yl)er8+dih dyé-Bthydeergdt to NVR nass
spectra, TLC H IR &1 #319 qr%gﬁ)nd was?f oundy:o have a np = 198- 200
[err] and [er(é'l‘ ’a%:o Ie 38 _

(3R)-(-)-(5-Chloro- 2 _rret hoxphenyl ) - 1. 3- di hydro- 3-fl uoro- 6-
(trifluoromeibys)sehidddhydiddphenyl)-1,3-dihydro-3-hydroxy-4-
trifluoromethyl)-2H-indol-2-one;

(+)-1,3-dihydro-3-hydroxy-3-[2-hydroxy-5-(triftuoromethyl)phenyl]-6-
(trifluoromethyl)-2H-indol-2-one;

(+)-3~(5-chloro-2-hydroxyphenyl)-1,3-dihydro-3-hydroxy-4,6-
bis(trifluoromethyl)-2H-indol-2-one;

(-)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-hydroxy-6-
(trifluoromethyl)-2H-indol-2-one;

(+)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-3-hydroxy-6-
(trifluoromethyl)-2H-indol-2-one;

(-)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-3-hydroxy-6-
(trifluoromethyl)-2H-indol-2-one;

(#)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-6-
(trifluoromethyl)-2H-indol-2-one;

(3S)-(+)-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-6-
(trifluoromethyl)-2H-indol-2-one;

(3R)-(-)-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-6-
(trifluoromethyl)-2H-indol-2-one;



The racem c¢ conpound of Exanple 14 was separated into its 'enantiorrers usi ng

a Chiracel -0D anal ytical HPLC colum (250 x 4.6 nm
hexanes/ i sopropyl al chohol as the eluting sol vent H!ﬂ tl "i" 0 75
m./ mn. The detection nethod enpl oyed a5#P 1090 UV

array at a wavel ength of 220 nm 48 From t he experinmental process
described in Exanple 37, the second enantioner eluted fromthe sane col um
at a retention tine of about 58 minutes _and was deterrined to be the

(-)-enanti oneft b&(ﬁﬁblqrpﬁ-byémmhmyl)drﬁ ipydrmpdyidrexg@ie, up to one
gram of the r%@ﬁggg]ﬁlm.&eeresol ved with a single injection on a 5X50 cm
Chiracel - OD preparative HPLE col urm usi ng 9:1 hexanes/isopropyl alcohol at
aflowrate of 85 nL/mn with baseline separation. Recrystallization of the

i ndi vi dual en#h)-8-¢Sehldnos2dhydréwyphrenyt)ll Grdibydines6aplkenylr2¥iidddl-2rored; al s
suitable for single crystal X-ray analysis. Using the anonmal ous scattering
fromthe chlorine atom the absol ute confi uration at the asymetric carbon

at om was est abr&feghloror2-hpdraxyphenyl) thypdea-2Hhenziglindpbiwnenas

identical to the racemate W|th respect to NVR, nass spectra TLC and IR

The tithe compauodsveg (OGS NG A 18 i P hubit Hp RSy 2 | -

149. 43 ( MeO—I)
indol-2-one;

(£)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-6-iodo-2H-
indol-2-one;

(2)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-6-(4-methylphenyl)-2H-
indol-2-one;

(£)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-7-
(trifluoromethyl)-2H-indol-2-one;

(£)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-2H-benz[e}indol-2-one;

(+)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-5-methyl-2H-
indol-2-one;

(#)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-4,6-bis-
(trifluoromethyl)-2H-indol-2-one;

(¥)-5-bromo-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-2H-
indol-2-one; |

(£)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-6-[4-
(trifluoromethyl)phenyl}-2H-indol-2-one;

(£)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-2H-indol-2-one;



-3

What we claimis: 1. A conpound of the fornula [err] 5 wherein R __is
hydrogen, hydroxy or fluoro; [err] and R4 each are independently hydrogen,

[err] alkyl, hal ogen, 10 trifluoronethyl, I
p- met hyl phenyl or p- trifluoronethyl pheggl; or [er r]llumﬁmnlumruull% or
R3 and R4 are joined together to forma benzo fused ring; R5 s hydtogen or

[err] alkyl; and R6 is chlorine or trifluoronethyl; 15 or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof. 2. A
conpound of Ci(a)j-8+brohreo-BH§-chiterof 2 methaxyphenylyd, itedro-3-hydroandHR4 each
are i ndependent! é_?yodtgqgen, [err] al kyl, halogen, or trifluoronethyl, and
when [err] an ?1‘ | e hydr ogen, R2 or 25 R3 is phenyl,

p- met hyl phenyl or,trifluoronethyl phenyl; or [err] and R2, R2 and R3 or R3

and R4 are | oipRe (5Q881F3-hydrbRfpRehylRa 40 ichiste-1 8 Rfihydro-2H-indol-2-

one;

(£)-3~(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-hydroxy-6-iodo-2H-
indol-2-one;

(+)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-6-iodo-2H-indol-2-one;

(¥)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-hydroxy-2H-
benz[f]indol-2-one;

(£)-3-(5-chloro-2-hydroxypheny!)-1,3-dihydro-3-hydroxy-2H-
benz[f]indol-2-one; and '

(¥)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-2H-benz[f]indol-2-one.
21. A compound of Claim 20 selected from the group consisting of:

(+)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-6-(trifluoromethyl)-2H- ~
indol-2-one;

(2)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-3-hydroxy-6-
(trifluoromethyl)-2H-indol-2-one;

(£)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-6-
(trifluoromethyl)-2H-indol-2-one;

(3S)-(+)-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-6-
(trifluoromethyl)-2H-indol-2-one;

(3R)-(-)-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-fluoro-6-
_(triﬂuoromethyl)-ZH-indol—Z-one;



50 R5 is hydrogen or [err] alkyl; and R6 is chlorine or trifluoronethyl; or
a nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof. 5

3. A conpound of Claim1 having the for mul a [err] vvhere*rﬂ~10_[err] and R4
each are independently hydrogen, [err] 58 kyl, haI f | uor onet hyl ,
and when [err] and R4 are hydrogen, [err] or R3 | ‘M | phenyl
[err]e

or p-trifluoronethyl phenyl; or [err] and [err] and* are

j oi ned together 15 to forma benzo fused ring; R5 is” hydr ogen

or [err] alkyl; and R6 is chlorine or trifluoronmethyl; or a nontoxic

phar maceutic GLaaBiDls, 1yA13d My dss- @rc;xlyezg.o . 20 4. A
k?P %&Iw err] Wnergil'n [err]

conpound of Tg]lmgglvﬁ@% t he

(£)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-6-phenyl-2H-indol-2-one;
and

(£)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-2H-benz[e]indol-2-one.

22. A pharmaceutical composition for the treatment of disorders
responsive to openers of the large conductance calcium-activated
potassium channels comprising a therapeutically effective amount of a _
compound as defined in Claim 1 in association with a i
pharmaceutically acceptable carrier or diluent.

23. A method for the treatment of disorders responsive to opening
of the large conductance calcium-activated potassium channels in a
mammal in need thereof, which comprises administering to said
mammal a therapeutically effective amount of a compound as defined
in Claim 1.

24. A method of Claim 23 wherein said disorder is ischemia,
convulsions, asthma, urinary incontinence and traumatic brain injury.
25. A method of Claim 23 wherein said disorder is cerebral
ischemia. '

26. A method of Claim 23 wherein said compound is a compound

as defined in Claim 2.

27. A method of Claim 23 wherein said compound is a compound
as defined in Claim 3.

28. A method of Claim 23 wherein said compound is a compound
as defined in Claim 4.
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25 and R4 each are independently hydrogen, [erri- alkyl
trifluoronethyl, and when [err] and R4 are hydroge [err] |S“phenyl
pnet hyl phenyl or p-trifluoromethyl, phenyl or [err yl]i'z am and R3
or R3 and R4 are joined together to forb#a benzo fu m‘“,ﬂzerr]

al kyl; and R6 is chlorine or trifluoronethyl; 5 or a nontoxi"c *
pharnaceutically acceptabl e salt, solvate or hydrate thereof. 5.

conpound of C aim 2 wherein err] and R4 each are independently hydrogen
met hyl , hal o@%n orA methbdof 23 werein| $aid mompound [$arcomponnd al | y
accept abl e S%tdeﬁ@d\/ﬁt%h% Jydrate thereof. 6. A compound of Claim1l
wherein R1, , R4 are hydrogen and R2 is halogen, trifluoronethyl or
phenyl ; or a nontoxic pharmaceutically acceptable salt, solvate or hydrate

thereof. 15 BO. A enethodrof Olairl 24 whereihesad tohgiddndia [@nipownd R3 or

[err] and, [err] t gether to forma benzo fused ring; or a
nont oxi ¢ ﬁharaﬁa%egﬁ}% )§I épt able salt, solvate or hydrate thereof. 20

8. A conpound of Claim 2 wherein [err] is hydrogen; or a nontoxic

phar maceutlcwy %ﬁméail F CRld ZSSWh\éﬁ%:ﬁé}&d%ﬁ{ﬁvﬁ\& {4 eBnpotind A
1Im

conpound of I's chlorine; nont oxi c

—_

———
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pharmaceutically acceptable salt, solvate or hydrate thereof. 25 10. A
wconpound of Caim3 wherein Rl, R2, R3 and R4 each are independently

hydr ogen, methyl, hal ogen or trifluoronmethyl; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof. 1 30 11. A
compound of Claim 1l wherein [err] are hydrogen and R2 is hal ogen,
trifluoronethyl or phenyl; or a nontoxic pharmaceutically acceptable salt,
solvate or hydrate thereof. 12. A conmpound of Claim3 wherein [err] and
R2, R2 and R3 or [err] 35 and R4 aHﬁE§$§M%Qﬂ&ogether to forma benzo fused

ring; or a nontoxic phar paggkrrateD oROMARE AEREVAAYEs asol vate or hydrate
t her eof . 52 Substi m&ﬁﬁgsﬁ‘un—ﬁ%ﬁﬂWA conpound of O aim
3 wherein [err] is hydrogen;= C phar maceutically acceptabl e
salt, solvate or h¥hberetis priowided no%el substitateshfsphemy! okirglelem 3 wherein R6
is chlorine; : tgpéy e RO aRCceutically acceptable salt, solvate or
hydr at e theregélﬁai . ﬁf(?gerrpoun,gﬁof Claim4 wherein R, R2, R3 and R4 each
are i ndependently hydrogen, nethyl, halogen or trifluoronethyl; or a 10
nont oxi ¢ pharmaceutical |y acceptabl é&'salt, solvate or hydrate thereof. 1
16. A conpound of Caim1 wherat S L' are hydrogen and R2 is hal ogen,
trifluoromethyl or phenyl; or a noj I _

wherein

R  is hydrogen, hydroxy or fluoro;
Rl, R?, RS
and R4 each are independently hydrogen, C14 alkyl, halogen,
trifluoromethyl, phenyl, p-methylphenyl or p-
trifluoromethylphenyl; or R and R2, R2 and R3 or
R3 and R* are joined together to form a benzo fused ring;
RS is hydrogen or C14 alkyl; and
RS is chlorine or trifluoromethyl;
or a nontoxic pharmaceutically acceptable salt, solvate or hydrate
thereof, which are openers of the large-conductance calcium-activated

potassium channels and are useful in the treatment of disorders which
are responsive to the opening of the potassium channels.

¥
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phar maceuti cal-l-y-acceptabl g salt, solvate or hydrate thereof. 1&dk7Z cop !
conpound of Caim4 wherein Rl and R2, R2 and R3 or [err] and R4 are joined
together to fo“mm)mﬁmﬂ”!mj ring; or a nontoxic pharnaceutically
accept abl e sal ﬁ";‘r ate theggof. 20 18. A conmpound of Claim 4
wherein [err] is netHyl # of a*nontoxic pharma h ,
sol vate or hydrate thereof 19. A conpound of Claim4 wherein [err] is
chlorine; or a nontoxic pharmaceutically acceptable sal t sol vat e or
hydrate ther eo{, § 2@ Aiscorrpound of Claim1l selec f-r-ofm-t-he—grou
consi sting of: - R3¢ o- 2- net hoxyphenyl ) - 1, 3-d h@rmécﬁ\’ﬂyﬁﬁﬁinG
'(trlfluororrethyl) 2H- I ndol - 2-one; 30

()-3-(5-chl OY?SZ MEA kY 'of the Foftntglr 0-6- (tri fl Jorg_ﬁ? 9% OXYy- J

i ndol - 2- one; 3- (5-chl’or o- 2- hydr oxyphenyl ) - 1, 3-di hiyd 35
(trifluoronethyl)-2Hindol -2-one; :
()-3-(5-chloro-2-hydroxyphenyl)-1, 3- & hquro 6-(trifluoronethyl)-2H
i ndol - 2- one; R '
()-3-(5-chl oro-2-hydroxyphenyl ) 4, 6- =901, 3- di hydr o- 3- hydr oxy- 2-
H i ndol - 2-one; ()-3-(5-chl oro-2- grdihgxypenyl ) - 1, 3- di hydr o- 3- hydr oxy- 7-
OR® |
5 2
wherein
N R  is hydrogen, hydroxy or fluoro;
R1,R2, R3
and R4 each are independently hydrogen, C;-4 alkyl, halogen,
10 trifluoromethyl, phenyl, p-methylphenyl or p-
triffuoromethylphenyl; or R! and R2, R? and R3 or
R3 and R4 are joined together to form a benzo fused ring;
R5 is hydrogen or Cy4 alkyl; and
Ré is chlorine or trifluoromethyl;
15 or a nontoxic pharmaceutically acceptable salt, solvate or hydrate
thereof.
2. A cofmpound of Claim 1 having the formula
st
R1
A
(L=
R
el
20 2
wherein
R1, R2, R3
and R4 each are independently hydrogen, C;.4 alkyl, halogen, or
trifluoromethyl, and when Rl afﬁ’* are hydrogen, R2 or
25 R3 is phenyl, p-methylphenyl or trifluoromethylphenyl;
or R and R2, R2 and R3 or R3 and R# are joined together
to form a benzo fused ring;
ﬁg 1w ¥ — ¢
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i f['uor omet hyl ) - 2H i ndol -,2- one

-(5-chl oro- 2- hydroxyphenyl) 1, 3-di hydr o- 3- hydr oxy- 4-

uor orret hyl ) - 2H i ndol - 2- one;

3-di hydr o- 3- hydr oxy- 3-[ 2- hydr oxy- 5- gpri f | uor onet hyl ) phen - 6-

uor O?!T‘Et hy| ) )2/H_ i n)éo| [2 On)e/ y: Gb Substitute )S/hgept 2 une 1999

5-chl or o- 2- hydroxyphenyl) 1, 3 di hydr o- 3- hydr oxy-4,-6----~

(50 oro- 2 regoypienyt) b o3 v oy mm\\\\\um\wnuu\

| uor onet hyl ) - 2H

g
? (5-chl oro- 2- hyq{ d%ﬂow &t %nﬂhgygﬁgﬂg;lhydroxy 6-
i
%

|
i f

-~ -

| uoronmet hyl ) -2HTn
( 5- chl or coa mpmtexig phampareutically aneeptable B3lirsolyate-or hydrate
| uor omet hygherebf.i Nndol - 2- one;
(5- chlngo 2- met hoxyphenyl ) -1, 3-di hydro- 3-fl uor o- 6-
| uoro hyl ) - 2H i ndol - 2- one;
-(+)-(5-chlairo- 2A tedh of YT Tairh, Bhdvmglltheﬁwrhmlaro 6-
| uor onet hyl ) - 2H-i ndol - 2- one;
(-)-(5-chl oro-2-net hoxyphenyl) -1, 3 dlhydro 3-fluoro-6-
I

uor orret hyl )-- 2H i ndol - 2- one;
3- (5-chl or o- 2- hydr oxyphenyl ) - 1@ |I|
dydrfo- 6- phenyl - 2H-i ndol - 2- one;

g] i ndol - 2- one;

(5-chl or o- 2- hydr oxyphenyl ) - 1,82

(5 chl or o- 2- hydr oxyphenyl ) - 1, 3-dig |l ®ReNEk|[ g] i ndol - 2- one;
Re

rN)- 3- hydr oxy- 2H
o)

wherein
10 R1,R2R3
and R4 each are independently hydrogen, Ci4 alkyl, halogen, or
trifluoromethyl, and when Rl an&}}‘i are hydrogen, R2 or
R3 is phenyl, p-methylphenyl or triflucromethylphenyl;
or R! and R2, R2 and R3 or R3 and R# are joined together
15 to form a benzo fused ring;

R5 is hydrogen or Ci4 alkyl; and
Ré s chlorine or trifluoromethyl;

or a nontoxic pharmaceutically acceptable salt, solvate or hydrate
o thereof.

20
4. A compound of Claim 1 having the formula
R‘
H
R @ L REPLACEMENT SHEET
RS
Rt F ORS TV 28 JUN 1999
[
wherein
R1,R2 R3

25 . and R% each are independently hydrogen, C;4 alkyl, halogen, or
trifluoromethyl, and when R1 an.p_d:. R4 are hydrogen, R? or
This Sheet Has Been R R3 is phenyl, p-methylphenyl or triflucromethyl; or R1
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.():3_(5_Ch oéém%cﬁﬁg@p)%@@ﬁn |)-1, 3-di hydro-3-f|l uorﬂlﬂmmﬂml mlm”"l

I ndol - 2- ong
() - 3- (5- chl ot 0- 2- net hoxyphkeny! ) - 1, 3- di hydr o- 3-f | uor 0*6
i ndol -2-ong; | 28 JUNT 9 51 )
() - 3- (5- chljof o- 2- hydr oxyphény! ) - 1, 3- di hydr o- 6- &bWte/smﬁIw??-J&ﬂLW%
I 'ndol - 2-ong¢; T)-3-(5-chloro- -nethoxyphenyl) 1, 3-di hydro- 3-fl uoro-7-
(trifluoronethyl)-2tindol«2d0ne;

(- 3- (-chl or 0. 2. mot hox ARG B2 @é@ﬁ%ﬁﬁaﬁpﬁﬁeﬁﬁ% iereol
i ndol - 2-one; () - 3-(5- chiform-2bamrzh bxsedrwngi ) - 1, 3- di hydr o- 3- quoro 4, 6- bi s-

(trifluoronethyl)- 2H—|ndol 2- one;
() - 5- br onp- 3- ( 5- chl BPo-i3-Gies Absyianshy | ) - 13d|hydr03fluoro 2H
I nd

;

n
t
) -
([1 :c 2-one; ()-3-( ;P%so?ﬁpz hydr%ﬁﬁ&e%e&\} -di hydro-6-[ 4-
()-
()
n
)
)

N

| uor onet hyl ) ph

- (15- chlbor arZa hyrtoxiy phamthecexﬂncauyl dty.‘eptfabm-balt) dolvate ondrydrate

- br ono- 3- (iSl &m or o- 2- met hoxyphenyl ) - 1, 3- di hydr o- 3- hydr oxy- 2H
I ndol - 2- one; t £
( 5-chl or o- 2- hydr oxyphenyl ) 4, 6-di chl or o- 1, 3-di hydr o- 2H-i ndol - 2- one;
(

5- chl or &5, 2- mef REXYFAGY bF Claitn 9 WheFéin RN RA! R¥un@-ROgac bte
independently hydrogen, methyl, halogen or trifluoromethyl; or a
10 nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof.
N~ L
6. A compound of Claim Z wherein R!, R3, R¢ are hydrogen and
R? is halogen, trifluoromethyl or phenyl; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

NN

15
7. A compound of Claim 2 wherein Rl and R2, R? and R3 or R3
and R4 are joined together to form a benzo fused ring; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

20 8. A compound of Claim 2 wherein RS is hydrogen; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

9. A compound of Claim 2 wherein RS is chlorine; or a nontoxic
N pharmaceutically acceptable salt, solvate or hydrate thereof.

10. A compound of Claim 3 wherein R1, R2, R3 and R4 each are
independently hydrogen, methyl, halogen or trifluoromethyl; or a
nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof.

A
30 11. A compound of Claim # wherein R1, R3, R4 are hydrogen and
R? is halogen, trifluoromethyl or phenyl; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

12. A compound of Claim 3 wherein R! and R2, R2 and R3 or R3
35 and R4 are joined together to form a benzo fused ring; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.



i ndol - 2- one;

()-3-(5-chl oro-2- hydroxyphenyl) 1, 3-di hydr o- 6-i odo- 2H-i ndol - 2- one;
()-3-(5-chl oro- 2- net hoxyphenyl ) -1, 3- dlhydro 3- hydr oxy- 2H
benz[ f]i ndol - 2- one;

heet - 26 J 1999
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()-3-(5-chl oro-2*hy@ir oxypheriyl J- 1, 3- di hydr o- 2Hbenz[ f| i ndol - 2-one. 21. A
conmpound of Cl aim 20 selected fromthe group consisting of:

()-3-(5-chl oro -hyd oxyphenyl ) - 1, 3-di_hydr o- trifluoromnethyl)-2H

i ndol - 2- one; 5’{ flb‘b‘ﬂ/ﬁﬁ@ srejn B(s dwidregen;omg aoakgxis -
(trifluoronet h)ph)ar&léceﬂﬂﬁllﬂ &thable salt, solvate or hydrate thereof.
()-3-(5-chl oro-2- nmet hoxyphenyl ) -1, 3-di hydro 3-fl uoro-6-

(trifluoronethyl)-2Hindol - 2-one;
(39)-(+)-( 55chlld:r o- A eompourshof{lyint 33wlietein RS- 3-dhlorine; & a nontoxic

trifl th

EBrRI) (u;)r(()ge chfforo- ZC%g(tiﬁmfy R‘? le falé, scflﬁatgr téy?li aeo#(l)ergOf'
(trifluoronethyl)-2Hindol - 2-one;

()-3-(5-chl oro18: hyd!remmiwm c):f@laindlihavﬂéﬁuBKiyRﬁCR%'aﬁ&'-R‘i each are

E))eng[ ?]SI Qgﬁlor o!‘g@%%}%%‘ah%%&ei‘ methyl, halogen, ot Hiflusrpmethyl; o1 @ne:  and

nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof.

s 16. A compound of Claim; wherein R1, R3, R are hydrogen and
R2 is halogen, trifluoromethyl or phenyl; or a nontoxic
pharmaceuticaily acceptable salt, solvate or hydrate thereof.

15
17. A compound of Claim 4 wherein Rl and R?, R2 and R3 or R3
and R% are joined together to form a benzo fused ring; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

20 18. A compound of Claim 4 wherein RS is methyl; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

19. A compound of Claim 4 wherein R6 is chlorine; or a nontoxic
pharmaceutically acceptable salt, solvate or hydrate thereof.

20. A compound of Claim 1 selected from the group consisting of:

(+)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-3-hydroxy-6-
(trifluoromethyl)-2H- indol-2-one;

30
(2)-3-(5-chloro-2-methoxyphenyl)-1,3-dihydro-6-(trifluoromethyl)-2H-
indol-2-one;

(#)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-3-hydroxy-6-
35 (trifluoromethyl)-2H-indol-2-one;
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et ‘. :(q
() - 3- (5- chl or o- 2- hydr oxyphenyl ) - 1, 3- di hydr o- 2H benz[ e] i ndol - 2- one’ 27 5 copf
phar maceut i cal conposition ﬂ%@%‘ treat ment of disorders responsi ve to °

openers of the lar H | ci um acti vated pot as

conprising a theramn ective agpunt of a co oﬁm&acﬁmgc@?i“%ﬁn N
Claim1 in associatton W|th a pharmaceutically acceptalhl ¢ carrier or

di luent. 23. The use of a conmpound as defined in cliaijm20iNO\ A9
manuf act ure of a medi canent for the treatment of disordefs responsive to
openi ng of the large conductance cal ci umactivated potassi um channel's | nfa

manmal . _ 24. The use q{s %ﬁﬁg#@?rﬁgam%ﬂ sor del—is—ischenia,
I ne

convul si ons, asthma, urinary ‘1 nc traumat Ic brain inj ury The

use 25. The use of O qqsm ?.53C}%ﬁh§|& &M ok , is cerebral ischem a.
The use 26. The use Claim23 wherein

ound i.s conmpound
as defined in O affi ZonEX P%‘ﬁﬁmﬁ%eé‘ akiia s g%\ﬁ‘é‘f'égﬁv %lﬁhé'ﬁﬁ%nd is a
conpound as defi niéeresf. Cl al m 3. 28. The use of Caim23 wherein said

conpound is agconpound as defined in Caimd4. 57
3. A compound of Claim 1 having the formula
R1
R N

wherein
10 R}, RZR3
and R% each are independently hydrogen, C;4 alkyl, halogen, or
trifluoromethyl, and when R! and R are hydrogen, R? or
R3 is phenyl, p-methylphenyl o'foi'lﬂuoromethylphenyl
or R! and R?, R? and R3 or R3 and R# are joined together
15 , to form a benzo fused ring;

R5 is hydrogen or Ci-4 alkyl; and

Ré is chlorine or trifluoromethyl;
or a nontoxic pharmaceutically acceptable salt, solvate or hydrate

thereof.
20
4. A compound of Claim 1 having the formula
R1
A AN
(-
R F
SO A
2
wherein
Rl, Rzl R3
25 . and R* each are independently hydrogen, Cy4 alkyl, halogen, or

trifluoromethyl, and when R! and R4 are hydro en, R2 or
R3 is phenyl, p-methylphenyl or tr1ﬂuorometh SHR1

Ab 1Dvo €~
2= YA



29. The use of Caim 23 wherein said conpound is a co p@gp@m@@fswﬁq |
Cl airm+20. The use 30. The use of Caim 24 wherein daid-Conrpouhd a
cofrpound as defined in daim21..31. The use of Caimj2 vvherel n said
conpound i s a-eonpound as defined in C ai m21. 2 0 NOV 199

LTI .

(#)-3- (5—chloro-2~hydroxypheny1)~1,3—dihydro—3-hydroxy—2H—
benz[gjindol-2-one;

(£)-3-(5-chloro-2-hydroxyphenyl)-1,3-dihydro-6-phenyl-2H-indol-2-one;
and '

(#)-3~(5-chloro-2-hydroxyphenyl)-1,3-dihydro-2H-benz[e]indol-2-one.

22. A pharmaceutical composition for the treatment of disorders
responsive to openers of the large conductance calcium-activated
potassium channels comprising a therapeutically effective amount of a
compound as defined in Claim 1 in association with a
pharmaceutically acceptable carrier or diluent.

23. A-method The use of a compound as defined in claim 1 in the
mapufacture of a medicament for the treatment of disorders responsive to
opening of the large conductance calcium-activated potassium channels in a

mammal. 4

The use

24.  Armethod of Claim 23 wherein said disorder is ischemia,
convulsions, asthma, urinary incontinence and traumatic brain injury.

The use -
25. Afrme&reé of Claim 23 wherein said disorder is cerebral
ischemia.

The use

26. Aﬁeﬂaed of Claim 23 wherein said compound is a compound
as defined in Claim 2.

The use
27. A-methed of Claim 23 wherein said compound is a compound
as defined in Claim 3.

Jhe use. -
28.  A-method of Claim 23 wherein said compound is a compound
as defined in Claim 4.
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e use

29. , #A-methed of Claim 23 wherein said compound is a compound -
as defined in Claim 20.
The use
30. , A-methed of Claim 24 wherein said compound is a compound
as defined in Claim 21.
' The use

3l. A-method of Claim 25 wherein said compound is a compound
as defined in Claim 21.



