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dently for each occurrence selected from O or

8; R4, R® and R® each arc independently se-

lected from hydrogen, halogen, OH, CF3, NO;3,

or (a); provided R¢ is not hydrogen, and when Rt

R# and R® are hydrogen, R® may be a hets- -(— NH—-C- CHz‘)—h( (E)
rocyclic moiety selected from the group con- 5 p )

sisting of imidazol-1-yl, morpholinomethyl, N-

methylimidazol-2-yl, and pyridin-2-y1; R¢ and

Re each are independently selected form hydro-

gen, halogen, CF3, NO- or imidazol-1-y1; m, n and p each are independently selected from an integer of O or 1; and Rf and Re each are
independently hydrogen; Ci.4 alkyl; or Rf and RE, taken together with the nitrogen atom to which they are attached, is a heterocyclic moiety
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DIPHENYL HETEROCYCLES AS
POTASSIUM CHANNEL MODULATORS

FIELD OF THE INVENTION

The present invention is directed to novel diphenyl heterocyclic
derivatives which are modulators of the large-conductance calcium-
activated potassium (BK) channels and, therefore, useful in the
protection of neuronal cells, especially in the treatment or prevention of
ischemic stroke. The present invention is also directed to a method of
treatment with the novel compounds and to pharmaceutical
compositions containing them.

BACKGROUND OF THE INVENTION

Stroke is presently recognized as the third leading cause of adult
disability and death in the United States and Europe. In the past
decade, several therapeutic approaches for the minimization of stroke-
related brain damage have been pursued including inhibitors of
AMPA/kainate, N-methyl-D-aspartate (NMDA) and adenosine reuptake
inhibitors. |t is the object of the present invention to provide novel
compounds that will modulate potassium channeis, in particular, targe-
conductance calcium-activated potassium (BK) channels which will be
useful in reducing neurohal damage during ischemic conditions of a
stroke episode.
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Potassium channels play a key role in regulation of cell
membrane potential and modulation of cell excitability. Potassium
channels are themselves regulated by voltage, cell metabolism, calcium
ion and receptor mediated processes. [Cook, N.S., Trends in Pharmacol.

- 5 Sciences (1988), 8, p. 21-28; and Quast, U. and Cock, N.S., Trends in
Pharmaco!. Sciences (1989), 10, p. 431-435]. Calcium-activated
potassium (Kga) channels are a diverse group of ion channeis that share

a dependence on intracellular calcium ions for activity. The activity of
Kca channels is regulated by intracellutar [Ca2t], membrane potential
10 and phosphorylation. On the basis of their single-channel conductances
in symmetrical K+ solutions, Kca channels are divided into three
subclasses: large conductance (BK) > 150 pS; intermediate
conductance 50-150 pS; small conductance < 50 pS. ("pS" stands for

picosiemen, a unit of electrical conductance.} Large-conductance

15 calcium-activated potassium (BK) channels are present in many
excitable cells including neurons, cardiac cells and various types of
smooth muscle cells. [Singer, J. J. and Walsh, J. V., Pfligers Archiv.
(1987) 408, p. 98-111; Bard, ., and Escande, D., Pilligers Archiv. (1989)

20 (1984) 83, p. 227-233].

Potassium ions play a dominant role in controlling the resting
membrane potential in most excitable cells and in maintaining the
transmembrane voltage near the Kt equilibrium potential (Ex) of about -

25 90 mV. It has been shown that opening of potassium channels shifts the
cell membrane potential towards the equilibrium potassium membrane
potential (Ey), resulting in hyperpolarization of the cell. [Cook, N.S.,
Trends in Pharmacol. Sciences (1988), 9, p. 21-28]. Hyperpolarized

cells show a reduced response to potentially damaging depclarizing
30 stimuli. BK channels which are regulated by both voltage and

intraceflular Ca2+ act to limit depolarization and calcium entry and may

be particularly effective in blocking damaging stimuli. Therefore cell
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hyperpolarization via opening of BK channels may resuit in protection of

neuronal cells under ischemic conditions.

The role of potassium channels in the operation of the smooth
muscle of the human urinary biadder is discussed by S. Trivedi, et al. in

Biochemical and Biophysical Research Communications, {1995), 213,
No.2, p. 404-409.

A range of synthetic and naturally occuring compounds with BK
opening activity have been reported. The ayena pyrone extracted from

avena sativa-common ocats has been identified as a BK channel opener
using a fipid bi-layer technique [International Patent application

WO 93/08800, published May 13, 1993]. 6-Bromo-8-(methylamino)
imidazo[1,2-a]pyrazine-2-carbonitrile (SCA-40) has been described as a
BK channel opener on the basis of limited electrophysiclogicai
experiments [Laurent, F. etal., Br. J. Pharmacol. (1993) 108, p. 622-

626]. The fiavanoid, Phioretin has been found to affect the opening of

Ca2+-activated potassium channels in myelinated nerve fibers of
Xenopus faevis using outside-out patches [Koh, D-S., etal.,
Neuroscienge Lett. (1994) 165, p. 167-170].

EPQ 0-435177-A2 published on July 3, 1991, discloses
substituted triazolones of Formula (i)

R _~ | N— N—R,
(R)n . | N/go
CH, (i

ol
Rain—__ {
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wherein

R and Ry are Cy-4 alkyl, C1-4 alkoxy, halogen, or trifluoromethyl and
(R2)m is methylenedioxy;

R1 is hydrogen or G1-4 alkyl; and

5 mandnare0,1o0r2.

These compounds are anticonvulsants. Note that, in Formula (i)
compounds, R cannot be hydroxyl.

10 U.S. 5,331,002 issued to J. A, Miller on July 19, 1994, discloses
compounds of Formula ii;

= N——N—R;
(R)n—OL_& :
T N/KS (it}

t
Ay

15 wherein
R is halogen, trifluoromethyl, Cq.4 alkyl or C1.4 alkoxy;
n=0,1o0r2;
Rz is hydrogen or C1.3 alkyl; and
R4 is C1.3 alkyl.
20
These Formula ii compounds are memory enhancers, Note that
the hetero rings hear only one substituted phenyl moiety in structure ii.
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U.5. 3,971,803 issued to S. Rosenberger and K. Schwarzenbach
on July 27, 1976, relates to compounds of Formula iii:

/N_
cs
¥Y—(c=2 R

(i)

R,
N— CH, OH
Ry
s R
m
5 wherein
Ry is alkyl, cycloalky! or aralkyl;
Ro is hydrogen or Ry;
R3 is hydrogen or Cq-4 alkyl;
‘ Y and Z are independently O or S;
10 Rais either (1), if m=1, Cy.g alkylene, -CxHax-Q-CyHoy- (Qis O or §, x
and y are integers whose sum is 2 to 4), phenylene, diphenylene or
Ry

_N—N—CH;, oH
naphthalene ora —¢* | group;

Y—C=2 Ry 7]
or (2) it m=2, alkylene, alkylene ether, alkylene thioether, diphenylene, or
napthalene. The compounds are antioxidants for organic polymers.

15
EPO 0-533276-A1 published on March 24, 1993, shows
compounds of Formula iv:
i
P\ ?/C\lo ‘
Ne— C. (iv)
20

wherein one of P or Q is an ortho-substituted phenyl group and the other
a substituted benzyl. The Formula iv compounds are miticides and
insecticides.
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U.S. 5,116,858 issued to Y. Hayashi, el al. on May 26, 1992,
discusses 4-imidazolone compounds which have activity as lipid
peroxidase inhibitors. They may be of Formula v:

X4 - R
K —1 e
Q_(CHE)P- FN, - NA <\ ‘.JLRS (v)

wherein X4 is H, halogen, alkyl or atkexy, pis 1103, Y is :C =0 or

=C(OH)-, Ry is (cyclo)alkyl, alkenyl, or aralkyl and Rz and Rz are H or a

variety of hydrocarbon, or hydrocarbonoxy groups.

A.E.Wilder Smith disclosed in Arzneim. Forsch. (1967) 67, No.17,
p. 768-772, the preparation and study of compounds of Formula vi;

OH
(X}

HzN‘©-C’O\c:o

N——N—CH;

wherein X is H or Cland nis 1 or 2. The compounds have tuberculo-
static properties. Formula vi compounds do nct encompass substitution

para to the hydroxyl group.

U.S. 5,436,252 issued to S. M. Sorensen, et al., on July 25, 1985,
describes the treatment of neurodegenerative disorders using 5-aryl-3H-
1,2,4-triazol-3-ones of Formula vii;

N—N_H1

{R)n~ Ar—“\N /go (vii)
I

Rz

PCTIUSY7/14352
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wherein Ar is individually phenyl, naphthy! or an aromatic heterocyclic
group, R is hydrogen or lower alkyl, Rz is lower alkyl, R is individually
alkyl, alkoxy, hydroxy, halogen or triftucromethyl, n is 0-2 or (R)n-Ar
together is methylenedioxyphenyl. Formuia vit does not encompass
diphenyl compounds.

None of these discloses all of the compounds of the invention or

their use as potassium channel modutators.

SUMMARY OF THE INVENTION

The present invention provides novel diphenyl heterocyclic

derivatives having the general formula

a
R OH R

R {CHzYy Het— (CHy) /) 1
2im 2)A \\ . ()

wherein "Het" is a moiety selected from the group consisting of (A)
through (H):

(A) < ~ (D)
Folle o ko
A
z

7=

PCT/US97/14352




‘WO 98/04135 PCTUSY7/14352

-8-

wherein Z is independently for each occurrence selected from O or S; Ra,

Rt and Rt each are independently selected from hydrogen, halogen, OH,

Ri
—{-NH-C- CHQ-); N<

CF3, NO», or © R®: provided RC is not hydrogen; and
when Ra and RE are hydrogen, RC may be a heterocyclic moiety selected
5 from the group consisting of imidazol-1-yl, morpholinomethyl, N-

methylimidazol-2-yl, and pyridin-2-yl; RY and R® each are independently

selected from hydrogen, hatogen, CF3, NO2 or imidazol-i-yl; m, nand p
each are independently salected from an integer of O or 1; and Rf and R8
each are independently hydrogen; Cy.4 alkyl; or Rf and R, taken

10  together with the nitrogen atom to which they are attached, is a
heterocyctic moiety selected from the group consisting of
N-methylpiperazine, morpholine, thiomorpholine, N-benzylpiperazine
and imidazolinone.

15 Nontoxic pharmaceutically acceptable salts, solvates or hydrates
of Formula 1 compounds are also covered by this invention. The
invention provides these compounds as well as compositions and
methods which employ them.

20

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides novel diphenyl heterocyelic
derivatives which are potent openers of the high conductance, caicium-
25 activated K+-channels (BK channel) and which have Formula 1
R, OH -
. o —
R (CHglr Het (CHa)—4\ \'Qne M
R
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wherein "Het" is a moiety selected from the group consisting of (A)
through (H):
{a) © N o)
R ad S
z N N
/N\I( /N\n/ H 7 H N\’)

5] N/ F) @) ~ (H)
T ,) P %H ZN/Z_\(N ?:\NH
N "K"/ H N -~ Y
: z

4

wherein Z is independently for each occurrence selected from C or S; R3,
BP and RC each are independently selected from hydrogen, halogen, OH,

Ve
—£-nH- g— CHE-);N\

Rf

CFs, NO», ar RY . provided R¢ is not hydrogen; and
when R2 and RD are hydrogen, R¢ may be a heterocyclic moiety selected
from the group consisting of imidazol-1-yl, morpholinomethyl, N-
methylimidazol-2-yl, and pyridin-2-yl; R4 and R each are independently
selected from hydrogen, halogen, CF3, NOp or imidazol-1-yl; m, n and p
each are independently seiected from an integer of O or 1; and Rf and RS
each are independently hydrogen; Cy.4 alkyl; or Rf and R, taken
together with the nitrogen atom to which they are attached, is a
heterocyclic moiety selected from the group consisting of
N-methylpiperazine, morpholing, thiemorpholine, N-benzylpiperazine
and imidazolinone.

The present invention also 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 1 or a
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nontoxic pharmaceutically acceptable salt thereof. Preferably, the '
compounds of Formula 1 are useful in the treatment of ischemia,
convulsions, asthma, irritable bowel syndrome, migraine, traumatic brain
injury, male erectile dysfunction, and urinary incontinence and other

5  disorders sensitive to BK channel activating activity.

The term “Z” as used herein and in the claims is independently
selected from O or 3. Itis to be understood that when Z is oxygen the O

atom may be part of an ether link (C-O-C) or a carbonyt (C=0) group;
10 and when Z is sulfur, the S atom may be part of a thioether (C-S-C) or
thiocarbonyl (C=S} moiety.

Optical isomers and other isomers of heterocyclic moieties (A)
through (H) are useful, as are all isomers of Formula 1 compounds in
15 general. Prodrugs and cther forms can be employed.

The term “Cq.4 alkyl” as used herein and in the claims (unless the
context indicates otherwise) means straight or branched chain alkyl
groups such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl,

20  Preferably, these groups contain from 1 to 2 carbon atoms. Unless
otherwise specified, the term “halogen” as used herein and in the claims
is intended fo include bromine, chlorine, iodine and fiuorine while the

term “halide” is intended to include bromine, chloride and iodide anion.

25 The term “Het" as used herein and in the claims (unless the
context indicates otherwise) is intended to include all the heterocyclic
moieties defined by the Formulas (A) through {H} in which each
heterocyclic moiety is disubstituted and attached as indicated by the two
bonds shown in the structural formulas. Furthemmnore, it is to be

30 understood that the attachment of the phenyl groups can be either, for
example, 4,5- or 5,4-disubstituted; 3,5 or 5,3-disubstituted; 1,5 or 5,1-
disubstituted and other isomers of the “Het” moieties (A) through (H}.
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The term "nontoxic pharmaceutically acceptable salt” as used
herein and in the claims is intended to include nontoxic acid and base
addition salts. Suitable acids include sulfuric, phaspharic, hydrochlaric,
hydrobromic, hydroiodic, citric, acetic, benzoic, .cinnamic, fumaric,
mandelic, phosphoric, nitric, mucic, isethionic, paimitic, heptanoic, and
the like. Suitable inorganic bases, such as alkali and alkaline earth
meial bases, include metallic cations such as sodium, potassium,
magnesium, calcium and the like.

Generally, pharmaceutically acceptable salts of the invention are
those in which the counter-ion does not contribute significantly to the
toxicity or pharmacological activity of the salt. In some instances, they

have physical properties which make them more desirable for
pharmaceutical formulations, such as solubility, lack of hygroscopicity,
compressibility with respect to tablet formation and compatibility with
other ingredients with which the substance may be used for
pharmaceutical purposes. The salts are routinely made by admixture of
a Formula 1 compound with the selected acid or base, preferably by
contact in solution employing an excess of commonly used inert solvents
such as water, ether, benzene, methanol, ethanol, ethyl acetate and
acetonittile. They may also be made by metathesis or treatment with an
ion exchange resin under conditions in which the apprepriate ion ot a
salt of the substance of the Formula 1 is replaced by ancther ion under
conditions which aliow for separation of the desired species such as by
precipitation from solution or extraction into a solvent, or elution from or
retention on an ion exchange resin.

Certain compounds of the present invention can exist as solvated
forms including hydrated forms such as monchydrate, dihydrate,
hemihydrate, trihydrate, tetrahydrate and the like. The producis may be
true solvates, while in other cases, the products may merely retain
adventitious solvent or be a mixture of solvate plus some adventitious
solvent. it should be appreciated by those skilled in the art that solvated
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forms are equivalent to unsolvated forms and are intended to be

encompassed within the scope of the present invention.

In the method of the present invention, the term "therapeuticaily
effective amount" means the total amount of each active component of
the composition 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 alons.
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 herain 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 1 may be prepared by various
procedures such as those illustrated hergin in the examples, in the
Reaction Schemes and variations thereof which would be evident to
those skilled in the art.

1.2-Diarvlheterocycles

The triazolenes of type | and It were prepared as outlined in
Reaction Schemes 1 and 2. For instance, phenylacetic acid or benzoic
acids (where n = 0) were activated as their acid chlorides and coupled
with an aniline. The resultant amides [} and IV were treated with
phosphotus pentachioride in benzene at reflux and intermediate iminoyl
chiorides trapped with anhydrous hydrazine to give amidrazones V and
Vi, respectively. Cyclization of the amidrazones by treatment with
carbonyidiimidazole in THF gave the triazolons ring system.

PCT/USY7/14352
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Demethylation was accomplished upon heating the triazolones at 225°C

in the presence of pyridine hydrochloride and the phenols | and Il were
isolated in good overall yields (~45 - 55%).

5 Reaction Schemes 3 - 5 depict the preparation of several related
ring-systems. The triazolothione VIl was prepared from amidrazone v
upon treatment with 1 1'-thiocarbonyldiimidazole in THF, followed by
demethylation with pyridinium hydrochloride (Reaction Scheme 3).
Condensing the same amidrazone V with cyanogen bromide in the

10 presence of sodium bicarbonate lead to the amino triazole VI after
demethylation of the more sensitive amino triazole was performed with

boron tribromide in cald (0°C) methylene chloride.

REACTION SCHEME 1
X R' X R
R? 2
EtsN o R
+ —_—
NH, Ty A THF N h R
CH30 cloc CH30 H
]
(n=0,1)
1) PCls, benzene
R 2} NHzNHp
R2
X
X "'
((Tn R 1) CDI, THF NH e
D N’
N SN 2) Py'HCI, 225°C !
’ 3
OH N N n R
o/>— H cHo M
| v

(PyHC! = pyridine hydrochioride)
15
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REACTION SCHEME 2
o cl CFs
i . (BN
coc! {fTn
CH,0 NHz CH0 ©
n=0,1) v
1) PClg, benzene
2) NH2NH2
¢l
1) CDI, THF CF,
e
2) Py HOI, 225°C Hf")’@
] n
CHO N NES
n vi
REACTION SCHEME 3
CH,0
3
1) S0, THF 1) CN-Br
2) PyHCl, 2y \ BBrg, CHzGl
cl
OH S}—ﬂ oH =N
2
it vl
I
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T
REACTION SCHEME 4
Cl [+]
Q H
N
CHO o, CHO © -

L} v

1) PCls, benzene

2) Aminoacetaldehyde
diethyl acetal

3) p-TsOH, Dean-Stark
4) Py-HCI, 225°C \ .

CF,
cl ci @
@ X =H,CF;
S \5
on = )

OH N
1X
O/ OMeOH
NH, QOHC 2) NaH, TosMic
CHO 3) BBra, CH2Cly OH

Xi
TosMic = Tosylmethylisocyanide

Imidazoles, as illustrated in Reaction Scheme 4, were obtained
when the intermediate iminoy! chiorides il and IV were trapped with
aminoacetaldehyde diethyl acetal. Heating the acetals at reflux in
benzene under Dean-Stark conditions caused cyclizatioh to the

10 imidazole rings which underwent demethylation with pyridinium
hydrochloride to afford systems IX and X. A third imidazole X| was
prepared upon condensation of an aniline with 5-chloro-2-
methoxybenzaldehyde. The intermediate imine was treated with
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tosyimethylisocyanide under basic conditions to generate imidazole [X
after demethylation with BBra,

REACTION SCHEME 5

. cl
* I A
_ NH; THF NN
N=C=0 0 I
CH;O CH,0 o
Xil
cl
1) H;804 0°C
———-
2) BBry CHyCly =
OH N
o H
X
el cl
1) AcOH, HCI
+ EtOH
) BBry ChgC N0
N™  NH, ry CHzCl2
N
CH:0 H 0 OH O}_H
xv

Addition of 2-aminoacetophenone to 5-chloro-2-
methoxyisocyanate as outlined in Reaction Scheme 5 gave a 2-
oxophenethylurea Xl which upon disselution in concentrated sulfuric
acid at 0°C eyclized, and after demsthylation with boron tribromide,

10 provided imidazolone XIlI. An imidazelinedione derivative XIV was
obtained upon condensation of N-(5-chloro-2-methoxyphenyljurea with

phenylgiyoxal followed by demethylation upon exposure to boron
tribromide.
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1-Aryl-3-benzylheterocycles

The synthesis of 1-aryl-3-benzylheterocycles is described in

Reaction Schemes 6 and 8 - 10. Oxadiazolones prepared according to

5 literature methods were alkylated with benzyl bromides in the presence
of potassium carbonate in acetonitrile at reflux. A second methad,
alkylation of oxadiazolones with benzyl alcohols under Mitsunobu
conditions, was also employed to secure the same products. When'Y =
H, boron tribromide mediated demethylation gave product XV.

10 For analogs wherein Y = NHAgc, the methylether derivatives were

hydrolyzed in 10% HCl/ethanol at reflux to give anilines, and
demethylation gave products of structure XVI.

A further analog, chloro derivative XVIi, was prepared upon
15 demethylation and selective chiorination with sulfuryl chioride in the
presence of catalytic dilsobutylamine prior to acetate hydrolysis.
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REACTION SCHEME 6
P " 1) A=Br Rt x oy
R? y KO3, CHCN . s
—_—
N or
R? % _{\NH A A=0OH n? PLLN OH
g o PPha, DEAD 1
OCH 0
o 3 THF R _<\o
2) BBr3, CHaCl»
Xv
NHAc NH.
At Cl - Ccl z
3
R 1) EtOH, HC A
—_———
2 PLN OcH,  2) BBry, CHaCly R /N\ N OH
g o R o4
o a
Xvi
1) BBr3, CHyCly . c N
2) SO,Cly, iBugNH, 8
. Rr3 (&)
toiuene, 70°C
3) E1OH, HCI / M oH
B o4
o
XVl

X' = chioro, 2-pyridinyt, 1-imidazole, 1-methyl-2-imidazole, or 4-

morpholinylmethyt and Y = ethylmethylamino or hydrogen.

In several analogs (i.e., when X' = 2-pyridinyl, 1-imidazole, 1-

methyl-2-imidazole, ethylmethylamino, or 4-morpholinyimethyl) the

precursor benzyl alcohols for the Mitsunobu reaction were not

commercially available. The preparation of these compounds is

illustrated in Reaction Scheme 7.
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REACTION SCHEME 7

in alfl the compounds, the benzy! alcohols were prepared through
reduction of either an aldehyde or ester. The aryl rings were
5 functionalized either through coupling methods or alkylation.

(I-'-Ha (o]
N
\r 1) Nai, THF, Mel o~
OH
CO,CH, 2) LAH THF
HCO H,CO

o
o 1) K2CO3, KI, CH1CN N A
morpholine
2) sec-BuLi, THF, PMDTA

DMF
OCH3 3) NSBHQ, MeOH

OCH,

1) Cul, DMF, 145°C

N
[ 3
imidazole
_—-
COLcH, 2) LiAlH,, THF @ o
OCH;

« )e

OCH;
Br 1) BuLifTHF =
1-methylimidazole CHy”
O'BDMS YZnCl,
3) (Ph3P);Pd (5%) oH
CHs0 4) n-BuyNF/THF
CHy0
Br 1) ‘BuLiTHF T
: 2-bromopyridine N #
2) ZnCly
o'BBNS R
3) (PhgP),Pd (5%) oH
CH0 4) n-BuyNF/THF
CHgO
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REACTION SCHEME 8

Modifications to the aryl ring (i.e., when Ry =F, Rg = CF3 and
Rs = F, R4 = CF3) were affected by ipso substitution of the fluorine with
imidazole to give XVIIl after demethylation with pyridine hydrochloride
{Reaction Scheme 8}.

In one example, the oxadiazolone ring system reacted smoothly
with Lawessaon's reagent to give the thione analog XIX after demethyl-

ation with boron tribromide.

N
¢l (“\7 cl
F\ N 1) NaH, DMF, 80°C N\_\
[ -\ i
YN | Ny, NH YN}
F4€ OCH; ————————— FaC N OH
o\\< 2) Py'HCI, 225°C °~\(
0 o
XVl
Cl ol
E 1) Lawesson's
© ) reagent FC.
N toluefie, reflux
0’ ‘N OGH;  2) BBr, CHaClz ’N'N oH
~ o
o s
XIX
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o NH;
FiC
\Q\()LN OCH,
o4
0
o NH,
FoC.
@Y"KN OCH,
o—{\o

PCT/US97/14352
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Qy

1
N
¢l o
1) BrCOCHzBr, Py
e
2) Qy, KzCO3 CH,eN PG
3) BBrg, CH,Cl
) BBr3, CHyCly N oH
04
XX

1) Phosgene _{IH

mlophosgene F4
2) Ammcacetaldehyde FyC

diethyl acetal
3) Formic acid OH
4) BBrj, CHyClp

(Z=0,8)
xxil

Reaction Scheme 9 outlines the modification of an aniline to

several derivatives upon treatment with bromoacetyl bromide and

5 subsequent alkylation (with Qn = morpholine, thiomorpholine, N-methyl

piperazine, N-pheny! piperazine, N-benzy! piperazine, dimethylamine) to

give product XX after demethylation.

Altematively, conversion of the same aniline to an isocyanate, or

10  isothiocyanate, and addition of aminoacetaldehyde diethyi acetal and

cyclization afforded imidazolone (thicne) XXt
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REACTION SCHEME 10
Y
¢l
RZ 1) NaH, DMF
H R
N.  OC.H; Y; OCH,4 OCH,
N ~
. N
N-N el Br R d
v={
OCH,
XXt
Y
ci
Y = H, NHAc R?
OH
1) EtOH, HCI R M N ‘
2) BBr3, CH;Cl
) BBr3, CHyCly H——{\o

XXIIE (Y = H or NHp)

Triazolone products were prepared as outlined in Reaction

Scheme 10. Alkylation of an ethoxy triazole in sodium hydride DMF

5 gave products XXIl and a regioisomer (not shown) as a mixture (1 : 1).
The products were purified by silica gel chromatography and the ethoxy
triazole subjected to hydrolysis in 10% HCl/ethanol in arder to afford the
triazoione ring system. Hydrolysis of the acetate also occurred under
these conditions (Y = NHAc), and demethylation with boron tribromide

10  gave triazolone products of Formula XXIII.
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1.3-Diarylheterocycles

REACTION SCHEME 11
CFy
H FsC
o N>= NaH, DMF
\©:o ? Br 03% cl N ©
o] >= 0
0
XXIv
ci
NH 0AC CF;
———e
AcGH N@
HO AN
o H
XXV
5 Alkylation of chloroxazone with o'--bromo-4-(trifluoromethyl)-

acetophenone in sodium hydride/DMF gave the benzoxazolone XXIV in
good yield (Reaction Scheme 11). Further treatment with ammaonium
acetate at refiux in acetic acid caused rearrangement to imidazolone

product XXV.
10
REACTION SCHEME 12
- 1) i-BuOCOCI, THF o
” oc "
HN—N R N, N,@
COH H 2 1 R,
__._...__,___._._b-
HO ©
CHsO 3) CDI, THF —ﬁ,
4) HCI, EtOH
Y = H, NHAC "
5) BBrg, CHxCl» xXvi (Y =H or NHz)

Oxadiazolone XXV!, illustrated in Reaction Scheme 12, was
prepared upon acylation of a phenylhydrazine with activated benzoic
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acids. Cyclization of the resultant hydrazide with carbonyldiimidazole
gave the oxadiazolone ring system, and hydrolysis {(as above'when Y =
NHAG) prior to demethylation with boran tribromide gave XXV,

REACTION SCHEME 13
H1
H2
o NHNH,
1 oc COH
R coH + Hs CoHsOH i |
——— RN
R? Rt ¢l NH
R /@/ OCH,
cl
ci R XXVII

1) DPPA, Et;N R R?
toluene
N = R'.
2) BBrg, CHaCl
) BBr3, CHaCly oH /}’_N
g

XXV

REACTION SCHEME 14

HO 0 1) EtOH
NHNH, : NEOR CF,
Q + OMe  2)DPPA, EtsN N
FaC toluene d

el 3) BBrg, CHyCly on 4

A series of triazolones was prepared as depicted in Reaction
Scheme 13. Condensation of glyoxalic acids with phenythydrazines in
refluxing ethanol gave carboxylic acids XXVII. Exposure to
diphenylphosphoryiazide generated isocyanates which were trapped
intramolecularly to give triazolones XXVl after demethylation with boron
tribromide. The regioisomeric triazolone XXIX was prepared in a similar
manner by reversing the substitution pattern of the hydrazine and
glyoxalic acid starting materials as shown in Reaction Scheme 14.
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In one preferred embodiment of the invention, the compounds are
of Formula (1a) or Formula (1b})

R OH
_/ Rd
R® (CH) (CHp) 2 (1a)
"'\N_\( 21 \ \'\Re
R AN
04(‘ N
5 H
R: OH
= e
R®. Cha,  ACHI— N2 (ib)
Ny .
R N. NX o
H

wherein R through Re are as defined above. in preferred compounds of
10 Formula (1a) or Formula (1b), R2 and Rb are H, OH, NH, or Cl; R is CI;

Rd and Re are CFz orH; withm =0andn=0or 1.

In another preferred embodiment of the invention the compounds
are of Formula (1c)
15

R
el
- oh NJ(CHZ)H \\{ﬂe (1c)

o P N
(CHa)m
o]

R

wherein Ra through RE are as defined above. In preferred Formula 1c
compounds, Ra and R? are OH, H, NHz or CI; Reis Cl; RY and Re are H,
20 CFjoerClwithm=0ortandn=0.
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In yet another preferred embodiment, the compounds of the

invention conform to Formula (1d) or Formula (1)

Rd
/é‘.._ne
<
. OH  N=
. N NH (1d)
- hig
o)
RC
Ra
R®. OH
(1e)
RE _N Rd

HNTN\(é\IL_HB
0

5
wherein 2 and RP are hydrogen, hydroxyl, chloro or NHz; R is chloro;
Rd and Re ars hydrogen, trifluoromethyl, fluoro or chloro. It is generally
preferred that at least one of RY and Re be trifluoromethyl or chloro.
10 In still another preferred embodiment of the invention the

compounds have Formula (1f)
Hd

=
R: OH ne(” (CHZ)“_@ ge

g a9
Rb (Gl "
0

RC

Ra, AP and R each are independently selected from hydrogen, halogen,

—+ Nﬂ—g- CHZ—)F r(

Rf

OH, CF3, NO3, or RY . provided RE is not hydrogen;
15 and when R2 and RP are hydrogen, R¢ may be a heteracyclic moiety

selected from the group consisting of imidazo!-1-yl, morphelinomethyl,
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N-methylimidazoi-2-yl, and pyridin-2-yl, Rd and Re each are
independently selected from hydrogen, halogen, CFa, NOp of imidazol-
1-yl; m, n and p each are independently selected from an integer of O or
1: and R and RY each are independently hydrogen; C.4 alkyl; or Rf and
5 A9, taken together with the nitrogen atom to which they are attached, is a
heterocyclic moiety selected from the group consisting of N-
methylpiperazine, marpholine, thiomorpholine, N-benzyipiperazine and

imidazolinone.

10 In yet another preferred embodiment, the compounds of the
invention conform to Formula {(1g)

Rd
A
T =
R‘*@—wwm’“ﬁ(o
Re ©

wherein R& and RP are H, OH, Cl, or NHp; RS is chioro; Rd and Re are H,
CFa or Cf; with m = 1. Itis generally preferred that at least one of Rd and
15 Re be CFg or Clin the (1g) compounds.

In still another preferred embodiment, the compounds of the
invention conform to Formula (1h)
HE
RO OH

_N Be
o, N =
I,r @Re (k)

20  wherein R@ and Rb are hydrogen, hydroxyl, chloro or NHz; R€ is chloro;

HC

Rd and R¢ are hydrogen, trifluomethyl or chioro. !t is generally preferred
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that at least one of Rd and Re be CF3 or Clin the Formula (1h)

compounds.
Preferred compounds include:

4-(5-Chloro-2-hydroxyphenyl)-5-[3,5-bis(triflucromethyl)phenyl]-2,4-
dihydro-3H-1,2,4-triazol-3-one;
4-(5-Chioro-2-hydroxyphenyl}-5-[4-(trifluoromethyl)phenyl}-2,4-dihydro-
3H-1,2 4-triazol-3-one;

10 4-(5-Chloro-2-hydroxyphenyl)-5-{3-(trifluoromethyl)phenyl]-2 4-dihydro-
3H-1,2 4-triazol-3-one;
4-(5-Chloro-2-hydroxyphanyl}-5-(4-fluorophenyt)-2,4-dihydro-3H-1,2.4-

triazol-3-one,

4-[2-Hydroxy-5-(trifluoromethyl)phenyl]-5-[4-(trifluoromethyl}phenyl]-2,4-

15  dihydro-4-3H-1,2,4-triazol-3-one;
4-(5-Chioro-2-hydroxyphenyl)-5-[[(trifluoromethyl)phenyljmethyl]-2,4-
dihydro-3H-1,2,4-triazol-3-one;
4-{5-Chioro-2-hydroxyphenyf)-5-[4-(trifluoromethyl)phenyl]-2,4-dihydro-
3H-1,2,4-triazol-3-thione;

20  4-Chloro-2-[2-[4-(trifluoromethyl) phenyl]-1H-imidazol-1-yllphenol;
5-(5-Chloro-2-hydroxypheny!)-4-[4-(triflucromethyl)phenyl]-2,4-dihydro-
3H-1,2,4-triazol-3-one;
5-(5-Chloro-2-hydroxyphenyl)-4-[[4-(trifluoromethyl)phenyljmethyl}-2,4-
dihydre-3H-1,2 4-triazol-3-one;

25  4-Chloro-2-[1-[4-{trifluoromethyl) phenyl}-1H-imidazo!-2-yl]phenol;
4-Chloro-2-[1-phenyl-1H-imidazol-2-yl]phenai;
4-Chloro-2-[3-amino[5-[4-(triflucromethyfjphenyl]-4H-1,2 4-triazol-4-
ylliphenol;
1-(5-Chloro-2-hydroxyphenyl)-5-[4-(trifluoremethyliphenyl}-1H-

30 imidazole;

{-(5-Chloro-2-hydroxyphenyl)-1 ,3-dihydro-5-phenyl-2H-imidazol-2-one;
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3-{(4-Amino-5-chloro-2-hydroxyphenyl)methyl]-5-[3,4-dichlorophenyl}-
1,3,4-oxadiazol-2(3H)-one;
3-{[4-(Amino)-5-chloro-2-hydroxyphenyljmethyl]-5-[3,5-dichioraphenyl]-
1,3,4-oxadiazol-2{3H)-one;
3-[(4-Amino-5-chioro-2-hydroxyphenylimethyl]-5-{4-{trifluoromethyl)-
phenyll-1,3,4-oxadiazol-2(3H)-one;
3-[2-Hydroxyphenyl)methyl]-5-[4-(trifluoromethyl)phenyl]-1,3,4-
oxadiazol-2(3H)-one;
3-{(5-Chtoro-2-hydroxyphenyi)methyi]-5-[4-(trifluoromethyt)phenyl}-1,3,4-
oxadiazol-2(3H)-one;
3-{[2-Hydroxy-5-chicrophenylJmethyl]-5-{3,5-bis(trifluoromethyl) phenyl]-
1,3,4-oxadiazol-2(3H)-one; -
3-[(5-Chicro-2-hydroxyphenyl)methyl]-5-[4-flucro-3-(triflucromethyl)-
phenyll-1,3,4-oxadiazol-2(3H)-one ;
3-[[2-Hydroxy-5-chlorophenyl}methyl]-5-[2-chlore-5-(trifluoromethyl)-
phenyl]-1,3,4-oxadiazol-2(3H)-one;
3-[[2-Hydroxy-5-chlorephenylimethyl]-5-[3,5-dichlorophenyl}-1,3,4-
oxadiazol-2{3H}-one;
3-[(5-Chloro-2-hydroxyphenylymethyl]-5-[2-fluoro-4-(trifluoromethyl)-
phenyll1,3,4-oxadiazol-2(3H}-one;
3-[(4-Amino-3,5-dichloro-2-hydroxyphenyi)methyl]-5-[3,4-
dichlorophenyl]1,3,4-oxadiazol-2{3H)-one;
3-[(5-Chloro-2-hydroxyphenyl)methyl)-5-[2-{1H-imidazol-1-yl}-4-
(trifluore-methyljphenyl}-1,3,4-oxadiazoi-2(3H)-one;
3-{(5-Chloro-2-hydroxyphenyl)methyl]-5-{4-(1H-imidazol-1-yl)-3-
{trifluoro-methyl)phenyl}-1,3,4-oxadiazol-2(3H)-one;
3-[[2-Hydroxy-5-(4-morpholinyimethyl)pheny!jmethyl}-5-[4-trifluoro-
methyl)phenyl}-1,3,4-oxadiazol-2(3H)-one;
3-[5-Chloro-4-{(ethylmethylamino)-2-hydroxyphenyllmethyi}-6-4-
trifluoromethyl)pheny'i-1,3,4-oxadiazl-2(3H)-one;
3-[[2-Hydroxy-5-(2-pyridinyl)phenylJmethyl]-5-[4-(trifluoromethyl)phenyl}-
1,3,4-oxadiazol-2(3H)-one;
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3-[[5-(1-Methyl-1H-imidazol-2-y1)-2-hydroxyphenyllmethyl}-5-[4-
(trifluoromethyl)phenyl}-1,3,4-oxadiazol-2(3H)-one;
3-[[2-hydroxy-5-(1-methyi-1H-imidazo-2-yl)phenyljmethyl]-5-[3,5-
bis(trifivoromethyl)phenyl]-1,3,4-oxadiazol-2(3H}-one;
3-{[2-Hydroxy-5-(1H-imidazol- 1-yl}phenyl)methyl)-5-[4-(trifluoromethyl)-
phenyl}-1,3,4-oxadiazol-2(3H)-one;
3-[[2-Hydroxy-5-({1H-imidazol-1-yl}phenyl)methyl]-5-[3,5-bis(trifluoro-
methyl)phenyl}-1,3,4-oxadiazol-2(3H)-one,
N-[2-Chioro-4-[[1,5-dihydro-5-0x0-3-{4-{trifluoromethyl)phenyl]-1,2,4-
oxadiazol-1-yllmethyl]-5-hydroxyphenyi]-4-morpholineacetamide;
N-[2-Chloro-4-[[2,3-dihydro-2-oxo-5-{4-(trifluoromethyl)phenyl]-1,3,4-
oxadiazol-3-ylJmethyl]-5-hydroxyphenyi]-4-thiomorphoiineacetamide;
N-{2-Chloro-4-[{2,3-dihydro-2-oxo-5-[4-{trifluoromethyl)phenyl]-1,3,4-
oxadiazol-3-yljmethyi}-5-hydroxyphenyi}-4-methyt-1-
piperazineacetamide;
N-[2-Chloro-4-[[2,3-dihydro-2-oxo-5-{4-(trifluoromethyi)phenyl]-1,3,4-
oxadiazol-3-ylmethyi]-5-hydroxyphenyl]-4-phenyl-1-
piperazineacetamide;
N-[2-Chloro-4-[[2,3-dihydro-2-oxo-5-{4-(triffuoromethyl)phenyli-1,3,4-
oxadiazol-3-yljmethyl]-5-hydroxyphenylj-4-benzyl-1-
piperazineacetamide;
N-2-Chicro-4-[{2,3-dihydro-2-ox0-5-[4-(triflucromethyl)phenyl]-1,3,4-
oxadiazol-3-ylimethyi]-5-hydroxyphenyl]-2-(dimethylaminc)acetamide;
N-[2-Chioro-4-[[2,3-dihydro-2-0x0-5-(1,1>-Biphenyl}-1,3,4-oxadiazol-3-
yljmethy!]-5-hydroxyphenyl}-4-methyl-1-piperazineacetamide;
N-[2-Chloro-4-[[2,3-dihydro-2-oxo-5-[naphth-2-yI]-1,3,4-oxadiazol-3-
ylmethyl]-5-hydroxyphenyl}-4-morpholineacetamide;
3-[(5-Chiloro-2-hydroxyphenyl)methyl]-5-[4-(trifluoromethyliphenyi]-1,3,4-
oxadiazol-2(3H)-thione;
3-[5-Chiloto-4-(2,3-dihydro-2-oxo-1H-imidazol-1-yl)-2-hydroxyphenyi]-
methyl}-5-[4-(trifluoromethyl}phenyl]-1,3,4-oxadiazol-2(3H)-one;
3-[[5-Chlore-4-{2,3-dihydro-2-thio-1H-imidazol-1-yl)-2-hydroxyphenyl}-
methyl]-5-[4-(trifluoromethyl)phenyl}-1,3,4-oxadiazol-2(3H)-one;
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2-[(4-Amino-5-chloro-2-hydroxyphenyl)methyl]-2,4-dihydro-5-[4-
{trifluoromethyliphenyl]-3H-1,2,4-triazol-3-one;
2-[(4-Amino-5-chtoro-2-hydroxyphenyl)methyl}-2, 4-dihydro-5-[3,4-
dichlorophenyl}-3H-1,2,4-triazoi-3-one;

5  2-[(5-Chioro-2-hydroxyphenyl)methyl]-2,4-dihydro-5-[4-(trifluoromethyl)-
phenyl]-3H-1,2,4-triazol-3-one;
5-(4-Amino-5-chloro-2-hydroxyphenyl)-3-[4-(trifluoromethyl)phenyl]-
1,3,4-oxadiazole-2-(3H)-one;
5-(4-Amino-5-chloro-2-hydroxyphenyl)-3-phenyl-1,3,4-oxadiazole-2-

10 {8H)-one;
5-(5-Chloro-2-hydroxyphenyl)-3-[4-(triflucromethyl)phenyl]-1,3.4-
oxadiazol-2(3H}-one;
5-(4-Amino-5-chloro-2-hydroxyphenyl)-3-[3,4-dichlorophenyl]-1,3,4-
oxadiazole-2-(3H)-one;

15 1-(5-Chloro-2-hydroxyphenyl)-3-[4-(trifiucromethyljphenyll-1,2 4(4H)-
triazol-5-oneg;
1-(5-Chloro-2-hydroxyphenyl)-3-[3-(trifluoromethyl)phenyl]-1,2,4(4H)-
triazol-5-one;
1-{5-Chlorc-2-hydroxyphenyl)-3-[2-(trifiuoromethyl)phenyl}-1,2 4 (4H)-

20 triazol-5-cne;

1-(5-Chloro-2-hydroxyphenyl}-3-[3,5-bis (trifluoromethyl) phanylj-
1,2,4(4H)-triazol-5-one;
1-{5-Chloro-2-hydroxyphenyl)-3-[2,4-bis(trifluoromethyl)phenyl]-
1,2,4(4H}-triazol-5-one;

25  1-(5-Chioro-2-hydroxyphenyl)-3-[3-chioro-4-(trifluoromethyl)phenyl]-
1,2,4(4H)-triazol-5-one; and
5-[5-Chloro-2-hydroxyphenyl]-2,4-dihydro-2-{4-(trifluoromethyl)phenyf]-
1,2,4(3H)-triazol-3-one.

in another aspect, this invention provides a method for the

30 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 1
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or a nontoxic pharmaceutically acceptable salt, solvate or hydrate
thereof. Preferably, the compounds of Formula 1 are useful in the
freatment of ischemia, convulsions, asthma, irritable bowel syndrome,
migraine, traurnatic brain injury, male erectile dysfuntion, and urinary

5 incontinence and other disorders sensitive to BK channel activating
activity. Most preferably, the compounds of Formula 1 are useful in the
treatment of cerebral ischemia.

In still another aspect, this invention provides pharmaceutical
10 compositions comprising at least one compound of Formula 1 in

combination with a pharmaceutical adjuvant, carrier or diluent.
Biological Activity

15 Potassium (K*) channels are structurally and functionally diverse
families of K+-selective channel proteins which are ubiguitous in ceils,
indicating their central importance in reguiating a number of key cell
functions [Rudy, B., Neuroscience, 25: 729-749 (1988)]. While widely
distributed as a ¢lass, K+ channels are differentially distributed as

20 individual members of this class or as families. [Gehlert, D.R., et al.,

Neuroscience, 52: 191-205 (1993)]. In general, activation of K+

channels in cells, and particularly in excitable cells such as neurons and
muscle cells, leads to hyperpolarization of the cell membrane, or in the
case of depolarized cells, to repolarization. In addition to acting as an
25  endogenous membrane voltage clamp, K* channels can respond to
important cellular events such as changes in the intraceliular
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.
30 [Cook, N.S., Potassium channels: Structure, classification, function and
therapeutic potential. Ellis Horwood, Chinchester (1990)]. One class of

K+ channels, the large-conductance Ca?+-activated K* channels (BK or
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BK channels), is regulated by transmembrane voltage, intracellular
Ca?+, and a variety of cther factors such as the phosphorylation state of
the channet protein. [Latorre, R., et al., Ann. Bev. Physiol., 51: 385-399
(1989)]. The large, single channel-conductance (generally > 150 pS)
and high degree of specificity for K+ of BK channels indicates that smal!
numbers of channels couid 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 {1894)]. This increase in the opening of individual BK channels

coliectively results in the hyperpolarization of cell membranes,
particularly in depolarized cells, produced by significant increases in
whole-cell BK-mediated conductance.

The ability of compounds described in the present invention to
open BK channels and increase whole-cell outward (K*) BK-mediated
currents was assessed under voltage-clamp conditions by determining
their ability to increase cloned mammalian (mSle or hSlo) BK - mediated
outward current heterologously expressed in Xencpus cocytes [Butler,
A, etal, Science, 261: 221-224 (1993); and Dworetzky, S.1., et al., Mol.
Brain Res., 27: 189-193 (1994)]. The two BK constructs employed
represent nearly structurally identical homologous proteins, and have
proven to be pharmacologically identical in our tests. To isolate BK
current from native {background, non-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
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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
5 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 oocytes and are reported at

concentrations of either 1, 5 or 20uM; the effect of the selected

compounds of Formula 1 on BK current was expressed as the percent of

10 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 (1982));
voltage-clamp protocols consisted of 500-750 ms duration step
depolarizations from a holding potential of -60 mV to +140 mV in 20 mV

15  steps. The experimental media (modified Barth's solution) consisted of
(in mM): NaCl {88), NaHCOC3 (2.4), KCI (1.0), HEPES (10}, MgSO4
{0.82), Ca(NO3)2 (0.33), CaCl2 (0.41); pH 7.5.
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TABLE |
Effect of Selected Compounds on BK Channels

Example increase in
No. BK Current}
25 ++

78 +++
79 +HH+
82 ++**
99 ++
101 ++
118 ++
119 +
131 ++*
140 et
142 ++
143 ++
144 ++

tUnless otherwise noted, concentration of test compound = 20 uh;
expressed as percent of increase over BK current in controls;

* Concentration = 2.5 uM

** Concentration = 1 pM
10 +=100-125%
++ = 125-175%

++4+ = > 175%

To determine the ability of these compounds to reduce cell loss
15 resulting from neuronal ischemia, a standard rodent model of permanent
focal ischemia, involving ccclusion of the middle cerebral artery in the
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spontaneously hypertensive rat (MCAO model) was employed
[Tamura, A., etal., Journal of Cerebral Blood Flow and Metabolism,
Volume 1, 53-60, (1881)].

Selected compounds have been evaluated in the focal stroke
mode! invelving permanent middle cerebral artery occlusion {MCAQ) 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 MCAQ. In the
present test, compounds were administered using an i.v. or i.p.‘ route of
administration at two hours after occlusion. For exampie, in this model,
the compound of Example 82 significantly reduced the cortical infarct
volume by about 14% 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% PGj) control.

The resuits of the above in vitro and in vivo tests demonstrate that
the compounds of the inétant invention are potent openers of the large-
conductance calcium-activated K+ channels (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, irritable bowel syndrome,
migraine, traumatic brain injury, male erectile dysfunction, and urinary
incontinence and other disorders sensitive to BK channel activating
activity. Most preferably, the compounds of Formula 1 are useful in the
treatment of cerebral ischemia.

Therefore, the compounds of Formula 1 or pharmaceutical
compositions therecf are useful in the treatment, alleviation or
elimination of disorders or other disorders associated with the BK
channels. Such disorders include ischemia, convulsions, asthma,
irritable bowel syndrome, migraine, traumatic brain injury, male erectile
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dysfunction, and urinary incontinence and other disorders sensitive to

potassium channél openers.

in another embodiment, this inveniion includes pharmaceutical
5 compositions comprising at least one compound of Formula 1 in

combination with a pharmaceutical adjuvant, carrier or diluent.

In stili another embodiment, this invention relates to a method of
treatment or prevention of disorders responsive to opening of potassium
10 channels in a mammal in need thereof, which comprises administering
to said mammal a therapeutically effective amount of a compound of
Formula 1 or a nontoxic pharmaceutically acceptable salt, solvate or

hydrate thereof.

15 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 mamma! a therapeutically effective
amount of a compound of Formula 1 or a non-toxic pharmacedutically

acceptable salt, solvate or hydrate thersof.

20
For therapeutic use, the pharmacologically active compounds of

Formula 1 will normally be administered as a pharmaceutical
composition comprising as the (or an) essential active ingredient at least
ane such compound in association with a solid or liquid

25 pharmaceutically acceptable carrier and, optionally, with
pharmaceutically acceptable adjuvants and excipients employing

. standard and conventional technigues.

The pharmacsutical compositions include suitable dosage forms
30 for oral, parenteral (including subcutaneous, intramuscular, 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.
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The solid carrier may contain conventional excipients such as binding
agents, fillers, tableting lubricants, disintegrants, wetting agenis and the
like. The tablet may, if desired, be film coated by conventional
techniques. If a liquid cartier is employed, the preparation may be in the
5 form of a syrup, emulsion, soft gelatin capsuie, sterite vehicle for
injection, an agueous or non-aqueous liquid suspensicn, or may be a
dry product for reconstitution with water or other suitable vehicle before
use. Liquid preparations may contain conventional additives such as
suspending agents, emulsifying agents, wetting agents, non-aqueous
'10 vehicle (including edible oils), preservatives, as well as flavoring and/or
coloring agents. For parenteral administration, a vehicle normally will
comprise sterile water, at least in large par, although saline solutions,
glucose solufions and like may be utilized. injsctable suspensions also
may be used, in which case conventional suspending agents may be

15  employed. Conventional preservatives, buffering agents and the iike
also may be added to the parenteral dosage forms. Particularly usetul is
the administration of a compound of Formula 1 directly in parenterai
formulations. The pharmaceutical compositions are prepared by
conventional techniques appropriate to the desired preparation

20 containing appropriate amounts of the active ingredient, that is, the
compound of Formula 1 according to the invention. See, for example,
Remington's Pharmaceutical Scignces, Mack Publishing Company,
Easton, PA, 17th edition, 1985.

25 The dosage of the compounds of Formula 1 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

30 disease concemed. ltis 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 ane
skilled in the art to reflect the relative level of activity. The decision as to
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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 1 or pharmaceutical
composition thereof for a mammal, including man, suffering from, or
likely to suffer from any condition as described herein is an amount of

active ingredient from about 0.1 pg/kg to 100 mg/kg body weight. For

10  parenteral administration, the dose may be in the range of 1 ug/kg to

100 mg/kg body weight for intravencus administration. The active
ingredient will preferably be administered either continuously or in equal
doses from one to four times a day. However, usually a small dosage is
administered, and the dosage is gradually increased until the optimal

15  dosage for the host under treatment is determined.

However, it will be understood that the amount of the compound
actually administered will be determined by a physician, in the light of
the relevant circumstances, including the condition to be treated, the

20  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
25 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.




WO 98/04135 PCT/USY7/14352

-40 -

DESCRIPTION OF SPECIFIC EMBODIMENTS

in the following examples, all temperatures are given in degrees
Centigrade. Melting points were recorded on & Gallenkamp capillary
- 5 melting point apparatus temperatures are uncorrected. Proton magnetic
resonance (*H NMR) was recorded on a Bruker AC 300. Alf spectra
were determined in the solvents indicated and chemical shifts are

reported in & units downfield from the internal standard tetramethylsilane

(TMS) and interproton coupling constants are reported in Hertz (Hz}.

10  Splitting patterns are designated as follows: s, singlet; d, doublet; t,
triplet; g, quartet; m, multiplet; br, broad peak; dd, doublet of doublet; bd,
broad doublet; dt, doubiet of triplet; bs, broad singlet; dq, doublet of
quartet. Infrared (IR) spectra using potassium bromide (K8r) were
determined on a Perkin Eimer 781 spectrometer from 4000 cm-7 to 400

15 ¢omr!, calibrated to 1601 cm-1 absorption of a polystyrene film and
reported in reciprocal centimeters (cm!). Low resolution mass spectra
{MS) and the apparent molecular (MH*) or {M-H)" was determined on a
Finnigen TSQ 7000. High resolution mass spectra was determined on a
Kratos MS50 in FAB mode using cesium iodide/glycercl as internal

20 reference. The element analysis are reported as percent by weight.

The following preparations illustrate procedures for the
preparation of intermediates and metheds for the preparation of praducts
according to this invention. It should also be evident to those skilled in

25 the art that appropriate substitution of both the materials and methods
disciosed herein will produce the examples illustrated below and those

encompassed by the scope of this invention.
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Preparation No. 1
Examples 1 -6

=

o
=
=z %

CH,0
e

Example 1 .
5  N-(5-Chloro-2-methoxyphenyi)-3,5-bis(trifluoromethyl)benzamide

{Ii"; X=Cln=0,Ry=R3=CF3,Ra=H)
5-Chloroansidine (5.6 g, 36.3 mmol) was dissolved in THF (350
mL) and solution of 3,5-bis(triflucromethylibenzoyl chloride (10.1 g, 36.6

mmol), dissotved in THF (85 ml), was added dropwise under Np at 0°C

10 followed by addition of triethylamine (5.3 mL, 1.7 mmol) . The solution
was stirred 18 h at 24°C and filtered to remove EtzN-HCI. Concentration
by rotary evaporation removed the solvent and gave a white solid 13.08
g (90%). Recrystallized from ethanol/water (2 : 1) gave colorless

needles mp 151-163°C; IR(KBr, v =cm-1} 3208, 1654, 1534, 1292, 1276,

15 1188, 1136, 804: H NMR (300 MHz, DMSO-dg) 5 3.83 (3H, s), 7.13 (1H,
d, J = 8.9 Hz), 7.26 (1H, dd, J = 8.8 Hz, 2.7 Hz), 7.76 (1H, d, J = 2.6 Hz),
8.33 (1H, br.s), 8.56 (2H, br.s), 10.25 (1H, br.s); MS(DCImy/z: 398(MH*).
Anal. caled. for C1gH1oCIFgNO2:  C, 48.32; H, 2.64; N, 3.52.

Found: C,48.35; H, 2.57; N, 3.49.
20
The following amides were prepared in a similar manner to

Example 1.
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Example 2
N-(S-Chloro-2-methoxvnhenvl)-4-(triﬂuoromethvl)benzamide

(|”2: X=Cl,n=0,Ri=Rz=H,Re= CF3)

mp 113-115°C
Anal. caled. for CysH11CIFaNO20.1 HoO:  C, 54.34; H, 3.41; N, 4.23.
Found: C, 54.37;H, 3.34 N, 4.18.

Example 3
N-(5-Chloro-2-methoxyphenyl)-3-(trifluoromethylibenzamide

(13; X=Cl,n=0,R;=CF3,Ra=Ra=H)

mp 111-112.5°C
Anal. caled. for C1gHy¢CIFaNOs:  C, 54.65; H, 3.36; N, 4.25.
Found: C,54.62; H, 3.33; N, 4.19.

Example 4
N-(5-Chloro-2-methoxyphenyl)-4-fluorobenzamide

(% X=ClLn=0,R{=R3=H,Re=F)
mp 131.5-134°C

Anal. calcd. for C14H11CIFNQ2:0.05 H20:  C, 59.93; H, 3.89; N, 4.99.
Found: C, 59.86; H, 3.97; N, 4.97.

Example 5
N-(2-Methoxv-5-triﬂuoromeihvlphenvl)-4-triﬂuoromethyl-benzamide

(15 X =CF3,n=0,Ry=Rz=H, Rp=CFy)

mp 132-133°C

Anal. calcd. for C1gH11FgNQO2: C, 52.90; H, 3.05; N, 3.86.
Found: C,52.78, H, 3.04; N, 3.87.

PCT/US7/14352
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Example 6
N-{ 5-Chloro-2-methoxypheny)-4-(trifluoromethyl)benzeneacetamide

(16: X=Cl,n=1,Ri=Rg=H, Rz = CFg)

mp 115-116°C

5 Anal. caicd. for C1gH13CIFaNO2-0.1 HoO:  C, 55.63; H, 3.85; N, 4.06.
Found: C,55.86; H, 3.72; N, 3.98.

Examples 7 and 8

Cl
CFa
e
l n
CH,0 ©
IV?-E

10 Example 7
5-Ch|oro-2-methoxv-N-M-(trifluoromethvl)ohenvl]benzamide

(IV:n=0)
mp 131.5-132.5°C

Anal caled. for Gq5H11CIFaNO2-0.01 Hz0: G, 54.62; H, 3.37; N, 4.25.

15 Found: C,54.61;H, 3.33; N, 4.18.
Example 8
5—Chloro-2-methoxv-N-[4-(trif|uoromethvl)nhenvl]benzeneacetamide
{IV&:n=1)

20 mp 112-113°C
Anal. calcd. for C1gH13CIF3NO2:  C, 55.91; H, 3.81; N, 4.07.
Found: C, 55.97:H,3.78; N, 4.07.
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Examples 9 and 10

R‘I
o Nz a2
N | I R
cHo M
VQ-‘IO

Example 9
N-{5-chioro-2-methoxyphenyl)-3,5-bis(irifluoromethyl)benzene

carbohydrazonamide (V9 X=Cl,n=0,R1=Rz=CF3 Rz=H)

N-(5-Chloro-2-methoxyphenyl)-3,5-bis(triflucromethyl) benzamide
{8 9, 20.1 mmol) was dissolved in benzene (100 ml)-under Np and
phosphorous pentachloride (4.6 g, 22.1 mmol) added. The soluticn was
heated at reflux for 3 h and solvent removed by rotary evaporation. The
residue was taken up in THF (165 ml) and cannulated dropwise into a
solution of anhydrous hydrazine (6.4 mi) in the same solvent (165ml) at
0°C under Np. After being stirred 1 h at 24°C, the reaction mixture was
poured intoc water {200 ml) and extracted with ethyl acetate (2 x 250 ml)
and the organic phase washed with brine and dried over sodium sulfate.
Concentration gave 7.69 g (93%) mp 117-120°C; IR(KBr, v= em-1) 3339,
a5z, 1591, 1510, 1364, 1284, 1255, 1182, 1128; 1H NMR (300 MHz,
CDCl3) 8 3.93 (3H, s), 5.66 (2H, br.s), 594 {1H, br.s), 6.25-6.26 (1H, m),
6.77-6.84 (2H, m), 7.78 (1H, s}, 8.01 {2H, s); MS(DChm/z: 412(MH*).
Anal. caled. for C1gH12CIFgNSO:  C, 46.68; H, 2.94; N, 10.21.

Found: C,46.77; H, 2.83; N, 9.95.

Exampie 10
N-{5-Chlore-2-methoxyphenyl}-4-(trifluoromethylibenzene carbo-
hydrazonamide (V10: X=Cl,n=0, Ry=Rz=H, Ra=CFg)

The titie amidrazone was prepared in a similar manner to

Example 9.
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mp 94-95°C
H. Res. MS calcd. for C15H13CIFaN3Q: 344.0777
Found: 344.077
Dev: 2.2 ppm

Examples 11 - 16

Y
CH,0 )—-NH
0
I11-16
Example 11
4-{5-Chloro-2-methoxyphenyl)-5-[3,5-bis(triflugromethyl)phenyl}-2.4-
10  dihydro-3H-1,2.4-triazol-3-one (I*': X =Ci, n=0,Ry=R3=CF3, Rz=H)
N-{5-Chloro-2-methoxyphenyl)-3,5-bis(trifluoromethyl) benzene

carbohydrazonamide (4 g, 9.7 mmol) was taken up in THF (600 mi)
under Na.and 1,1-carbonyldiimidazole (1.9 g, 11.72 mmol) added. The
solution was stirred for 18 h at 24°C before solvent was removed by

15  rotary evaporation. The residue was taken up in ethyl acetate (400 ml}
and washed with 0.1N HCI solution (100 ml}, water {100 mi) and brine
prior to drying over MgSQO4. Recrystallization from acetonitrile gave 2.92

g (68.6%) mp 205.5 - 207°C. IR(KBr, v = cm1) 3170, 3057, 1726, 1504,

1277, 1128; 1H NMR (300 MHz, DMSO-dg) 5 3.48 (3H, s), 7.15 (1H, d, J
20 =9.0Hz),7.55(1H,dd, J =89 Hz, 2.6 H2), 7.69 (1H,d, J= 2.6 Hz), 7.87
(2H, br.s), 8.17 (1H, br.s), 12.50 (1H, br.s); MS(DCl)m/z: 438(MH?).
Anal. calcd. for C17H1oCIFgNzO2: C, 46.65; H, 2.30; N, 9.60.
Found: C,46.71; H, 2.20; N, 9.60.

25
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The triazolones of Examples 12 through 18 were prepared using

a procedure similar to Example 11.

Example 12
4-(5-Chloro-2-methoxyphenyl)-5-[4-(trifluoromethyl) phenivl}-2.4-dihydro-

3H-1.2 4-triazol-3-one (1’2 X=Cl,n=0,R1=Rz=H, Ra=CF3)

mp 250-253°C
Anal. caled. for C45H11CIF3N302:0.03 H20: C, 51.91; H, 3.01; N, 11.35.
Found: C,52.11;H,297; N, 11.32.

Example 13
4-{5-Chloro-2-methoxyphenyl)-5-f3-(trifluoromethyl)phenyl]-2.4-dihydro-

3H-1,2 4-triazol-3-one (113: X=Cl, n=0, Ry =CF3 Rz=Ra=H)

mp 207.5-209°C
Anal. caled. for CigH11CIF3N3O2: G, 51.98; H, 3.00; N, 11.37.
Found: C,52.12; H, 2.84; N, 11.51.

Example 14
4-{5-Chioro-2-methoxyphenyl-5-(4-flugrophenyl}-2 4-dihydro-3H-1,2 4-

triazol-3-one (1'% X=Cl,n=0,R1=Rs=H, Ra=F)

mp 270.5-273°C

Anal. caled. for C15H44CIFN302-0.02 H20:C, 56.30; H, 3.48; N, 13.13.
Found: C, 56.25; H, 3.39; N, 13.08.

Example 15
4.2 -Methoxy-5-(trifluoromethyl)phenyl}-5-[4-{tifluoromethvi)phenyl]-2.4-

dihydro-3H-1.2 4-triazol-3-one (115: X = CF3, n =0, Ry = Rz = H, R2 = CF3)
mp 255-256°C
Anal. caled. for C7H11FgN3Op:  C, 50.63; H, 2.75; N, 10.42.

Found. C,50.61; H, 2.66; N, 10.45.




WO 98/04135 PCTAUS97/14352

-47 -

Example 16
4-(5-Chloro-2-methoxyphenyl)-[[4-(triflucromethyl)phenyl]methyl]-2.4-

dihydro-5-3H-1,2.4-triazol-3-one (1"6:X=Cl,n=1,Ry=Rgz=H, Rz2=
5 CFa)
mp 154-155°C
Anal, calcd. for C17H13CIFaNaO2: C, 53.21; H, 3.41; N, 10.95.
Found: C,53.10; H, 3.46; N, 10.89.

10 Examples 17 and 18
CFs
cl
((Tn :
N .o
\
CH,yO N-NH
111‘7-18
Example 17

5-(5-Chloro-2-methoxyphenyh)-4-14-{trifluoromethyl)phenyl}-2 4-dihydro-
3H-1,2 4-triazol-3-one (H17: n=0)
15 mp 213-214.5°C

Anal. caled. for C1gH11CIFsN3QO2: C, 51.19; H, 3.02; N, 11.35.
Found: C,51.84;H,2.95; N, 11.28.

Example 18

20  5-(5-Chloro-2-methoxyphenyl)4-[[4-(trifluoromethyliphenyljmethyl]-2.4-
dihydro-3H-1.2 4-triazol-3-one (I8 n=1)
mp 134-136°C

Anal, caled. for C17H13CIF3N302:0.1 HoO: C, 52.94; H, 3.45; N, 10.89.
Found: C,52.94; H, 3.22; N, 10.95.
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Example 12
4-(5-Chloro-2-methoxyphenyl)-8-[4-{triffuoromethyl) phenyi}-2.4-dihydro-

3H-1,2.4-triazol-3-thione (V19

)
CF,
a @
i N ‘1’\1
NH

CH,0O

S

5 vi®®
N-(5-Chloro-2-methoxyphenyl)-4-(triflucromethyl)benzene
carbohydrazonamide (2.5 g, 7.27 mmol) was dissolved in THF (450 ml)
under Ng and 1,1thiocarbonyldiimidazole (1.95 g, 11.0 mmel) added.

The solution was stirred at reflux for 18 h and solvent removed by rotary
10 evaporation. The residue was taken up in ethyi acetate (400 ml) and

washed with 0.1N HCl solution (100 mi), water (100 ml) and brine prior

to drying over MgSOg4. Recrystallization from acetonitrile gave 1.91 g

{68%) mp 275 - 280°C; IR(KBr, v =cm-1) 3080, 3058, 3020, 2916, 1506,

1488, 1322, 1288, 1174, 1130, 1110; 1H NMR (300 MHz, DMSQ-dg) &
18 3.51(3H,s),7.17 (1H, d, J = 9.0 Hz), 7.53-7.57 (3H, m), 7.69 (1H, d, J =
2.6 Hz), 7.77 (2H, d, J = 8.4 Hz.s), 14,28 (1H, s); MS(DChm/z: 386(MH+)
Anal. caled. for
C1H11CIF3N508-0.06 CH3CN:  C, 49.87; H, 2.90; N, 11.04.
Found: G, 50.03; H, 2.94; N, 11.07.
20

Example 20
4-(5-Chloro-2-methoxyphenyl)-5-[4-(trifluoromethyliphenyl]-4H-1.2.4-

triazol-3-amine (VIi20)
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CF,
CI ?
NN
CH,0 =N
H,N

vir®
N-(5-Chloro-2-methoxyphenyl)-4-(trifiuoromethyl)benzene
carbohydrazonamide (1.5 g, 4.36 mmol} was dissclved in 1,4-dioxane (7
ml) and cyanogen bromide (475 mg, 4.48 mmol) was added. A solution
5  of sodium bicarbonate (380 mg in 7 ml of water) was added dropise at
room temperature and the reaciion mixture was stirred for 3h. An
additional 7 mi of water was added to the heterogenous reaction mixture
before filtration and rinse with water. Recrystallization from acetonitrile

gave 922 mg (57.3%) mp 247 - 248°C; IR(KBr, v = cm™1) 3416, 3076,
10 3052, 1652, 1561, 1504, 1322, 1110; 1H NMR (300 MHz, DMSO-dg) &
3.60 (3H, 5), 5.92 (2H, s), 7.22 (1H, d, J = 9.5 Hz), 7.47 (2H, d, 8.3 Hz),
7.54 - 7.57 (2H, m), 7.67 (1H, d, J = 8.4 Hz).; MS(DCm/z: 369(MH*)
Anal. caled. for C1gH12CIF3N4O:  C, 52.12; H, 3.28; N, 15.19.
Found: C,52.19; H, 3.20; N, 15.29.
15

Example 21
1-(5-Chlore-2-methoxyphenyl)-5-[4-(trifluoromethyl) phenyl}-1H-

imidazole (X121)

CFy

58

CH,0 N

x121
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5-Chloroansidine (6.0 g, 38.2 mmol) and 4-ooo-triflucro-

tolualdehyde (6.6 g, 38.2 mmol) were dissolved in methanol fZSO mil}
and stirred for 3 h. The solvent was removed by evaporation and the
residue taken up benzene (200 ml) and the soluticn heated under Dean-
5  Stark conditions to remove traces of methanol prior to distillation of the
benzene. The residue was taken up in DMF and tosylmethylisocyanide
(7.46 g, 3.82 mmol) and DBU (0.5 ml, 3.82 mmol} were added under Na.
The reaction mixiure was stirred at 24°C for 48 h before being diluted

with water {1 vol) and extracted with ethyl acetate. The organic phase
10  was washed with water, brine, and dried. Chromatograhpy, elution with

30% ethyl acetate/benzene, gave 1 g (8%) mp 158 - 159°C; IR(KBr, v =
cm-) 1504, 1462, 1324, 1260, 1176, 1122; TH NMR (300 MHz, CDClg) &
3.49 (3H, s), 6.86 (1H, d, J = 8.9 Hz), 7.20 - 7.24-(3H, m), 7.32 - 7.38 (2H,

m), 7.48 (2H, d, J = 8.2 Hz), 7.60 (1H, s); MS(DCl)m/z: 353(MH*)
15  Anal. caled. for Cq7H12CIFgNoO:  C, 57.88; H, 3.43; N, 7.94.
Found: C, 58.08; H, 3.50; N, 7.91.

Example 22 ‘
20  1-(5-Chloro-2-methoxyphenyt)-2-[4-(trifiucromethyliphenyl]- 1H-

imidazole (1X22)
CFy
Cl Q
QN N
\=/

CH;0

[x22

N-(5-Chloro-2-methoxyphenyl)-4-(triflucromethyljbenzamide
(5.17 g, 15.7 mmol) was dissolved in benzene (100 mi) under Na and
25  phosphorous pentachloride (3.61 g, 17.3 mmof) added. The solution
was heated at reflux for 2.5 h before distillation in_ vacuo to remove
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solvent and phosphorosoxychioride. The residue was taken up in THF
(55 mi) and cannuiated dropwise into a solution of aminoacetaldehyde

diethy! acetai (5 ml, 34.4 mmol) in 50ml of the same solvent at 0°C under

No. After being stirred 18 h at 24°C, the reaction mixiure was diluted with
diethylsther (1.5 vol) and filtered. The filtrate was concentrated by rotary
evaporation to give an oil (7.63 g) which was dissolved in benzene (500
mi). Two equivalents of p-TsOH-H20 (6 g, 30 mmol) was added and the
solution heated at reflux for 2 h under Dean-Stark conditions. The
solution was concentrated by rotary evaporation and the residue was
partitioned between ethyl acetate and water. The agueous phase was
extrated with ethyl acetate and the combined organic layers were
washed with water and brine before drying over MgS0,.
Chromatography on SiO, elution with 10% ethyl acetate / methylene
chloride gave a solid 4.15 g (75%). mp 151 - 152.5°C; IR(KB, v =cm-)
1504, 1464, 1324, 1284, 1246, 1176, 1122, 1108, 1074, 846; 1H NMR
(300 MHz, DMSO-dg) 6 3.48 (3H, s), 7.17 - 7.21 (2H, m), 7.43 (1H, d, J =
1.3 Hz), 7.51 - 7.59 (4H, m), 7.66 (2H, d, J = 8.4 Hz); MS(DCi)m/z:
353(MH+)
Anal. caled. for C17H12CIFsNO: €, 57.89: M, 3.43; N, 7.94.

Found: C,57.74;H, 3.40; N, 7.88.

The imidazoles of Examples 23 and 24 were prepared in a
manner similar to that of Example 22.
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Exampies 23 and 24

X
N
¥
CH,0 N
x23-24

Example 23
9.(5-Chloro-2-methoxyphenyi)- 1-[4-(trifluoromethyi}phenyi}-1H-

5 imidazole (X23: X = CFa)
mp 95-106°C
Anal. calcd. for C17H12CIF3N20:  C, 57.89; H, 3.43; N, 7.94.
Found: C, 58.20; H, 3.56; N, 7.87.

i0  Example 24
2-{5-Chloro-2-methoxyphenyl)-1-phenyl-1H-imidazole {(X24: X = H)

mp 97-102°C

Anal. caled. for C1gH1aCIN20-0.06 HoO:  C, 67.24, H, 4.63; N, 9.80.

Found: C, 67.02; H, 4.56; N, 9.72.
15

Examples 25 -30
R1

Example 25

4-(5-Chloro-2-hydroxvphenyh-5-[3,5-bis{irifiuoromethyl)phenyl]-2,4-
20 dihydro-3H-1,2 4-triazol-3-one (125 X =Cl, n=0, Ry =Ra=CF3 R2=H)
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5-[3,5-Bis(triffuoromethyl)phenyl]-4-(5-chioro-2-methoxy phenyl)-
2,4-dihydro-3H-1,2,4-triazol-3-one {1.6 g, 3.6 mmol) was admixed with
pyridine hydrochloride (6.7 g, 58 mmol) and heated at 225°C for 1 h.
After being cooled, the solid was covered with éthyl acetate (25ml) and
water (15 ml) and subjected to ultrasonication (bath) for severaf minutes
in order to break the solid free from the glass wall. The organic
suspension was diluted with ethyl acetate (100 ml) washed with water
(25 ml), saturated sodium carbonate solution (25 ml), and brine.
Concentration gave a solid 1.46 g (95%) which was recrystallized from

acetonitrile. mp 275 - 278°C. IR(KBr, v =cm1) 31686, 1681, 1314, 1275,

1180, 1140; TH NMR (300 MHz, DMSOg) 5 6.92 (1H, d, J = 8.8 Hz), 7.38
(1H, dd, J = 8.8 Hz, 2.6 Hz), 7.58 (1H, d, J = 2 Hz), 7.91 {2H, 5), 8.17 (1H,
5), 10.45 (1H, s), 10.45 (1H, s), 12.44 (1H, 5); MS(DCHm/z: 424(MH+).
Anal. calcd. for C1gHgCIFsNO2:  C, 45.36; H, 1.90; N, 9.92.

Found: C,45.28; H, 1.89; N, 9.77.

The phenols of Examples 26 through 36 were prepared in a
manner similar to Example 25.

Example 26
4~(5-Chloro-2-hydroxyphenyl)-5-[4-{trifluoromethyl)phenyll-2,4-dihydro-

3H-1.2.4-triazol-3-one {126: X=C|,n=0, Ry =Rz =H, Rp = CFy)

mp 292-294°C

Anal. caled, for C15HgCIF3N3O9:  C, 50.68; H, 2.60; N, 11.73.
Found: C, 51.04;H,2.74; N, 11.55.

Exampie 27
4-(5-Chloro-2-hydroxyphenyl)-5-[3-(trifluoromethyl) phenyl]-2 4-dihydro-

3H-1,2.4-triazol-3-one (I€7: X =Cl,n=0, R{ =CF3, R2=Raz=H)

mp 232.5-233.5°C
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CE,
<l

BN

N N
HO  )-NH
s

\gite
mp 274-276°C
H. Res, MS caled. for: Ci5HgCIF3N30S:  372.0185
Found: 372,0197
5 Dev: 3.2 ppm

Example 32
4-Chloro-2-[2-[4-(trifluoromethyl)phenyl]- 1H-imidazol-1-vljphenol (1X32)
mp 252-254°C

(o]

o =/
10 X

nal. caled. for C1gH10CIFaN20: G, 56.74; H, 2.98; N, 8.27.
Found: C, 56.65; H, 2.94; N, 8.14.

15 Examples 33 and 34
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Exampie 33
5-{5-Chloro-2-hydraxyphenyl)-4-[4-(triflugromethvi) phenyl]-2,3-dihydro-

3H-1.2.4-triazol-3-one (113%: n=0)
mp 236-238.5°C

5 Anal calcd. for C1sHgCIFsN302-0.1 EtOAc: C, 50.75; H, 2.71; N, 11.53.
Found: C, 50.97; H, 2.81; N, 11.32.

Example 34

5-(5-Chioro-2-hvdroxyphenyl)-4-[[4-{trifluoromethvi) phenylimethyl]-2.4-
10  dihydro-3H-1.2 4-triazol-3-one (134 n=1)

mp 217-219°C

Anal. caled. for C1gH11CIF3N302:0.1 H20: C, 51.72; H, 3.04; N, 11.31.
Found: C,51.85; H, 2.90; N, 11.31.

15 Examples 35 and 36
X
Cl @
N
\
HO Nj
x35-36
Example 35
4-Chigro-2-[1-[4-{trif luoromsthyl)phenyl]-1H-imidazol-2-yljphenol
(%35 X = CF3)

20 mp 110-112.5°C

Anal. caled. for C1gH10CIFaN20-0.01 HpQ: €, 56.52; H, 3.01; N, 8.24.
Found: C, 56.68; H, 2.86; N, 8.18.

Example 36
- 25  4-Chloro-2-[1-phenyl-1H-imidazol-2-y[Jphenol (X38: X =H)

_
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mp 137-138.5°C
Anal. caled. for C15H11CIN2O: C, 66.55; H, 4.10; N, 10.35.

Found: C, 66.76; H, 4.24; N, 10.26.

Example 37
4-Chloro-2-[3-amino-[5-[4-{trifluoromethyphenyl]-4H-1,2 . 4-triazol~-4-

yllphenol (VII37)
CF,
. g)
@N L,
HO =N
HyN

37

VHI
4-(5-Chlorc-2-methoxyphenyl)-5-[4-(triflucromethyl}-phenyl}-4H-
1,2,4-triazol-3-amine (1.5 g, 4.1 mmol) was taken up in methylene
chioride (forms suspension), cooled to 0°C under N2, and from 3 to 6 eq.
boron tribromide (25 ml, 1.0M in CH2Clo)} added. The reaction was
stirred at 24°C for 18 h, and 1N sodium hydroxide (80 ml) was added
and the solvent was removed by rotary evaporation and the residue was
taken up in ethyl acetate and enough THF added to complete
dissolution. After being washed with 0.1N HCi solution and brine the
solution was dried over MgSQ4. Chromatography, elution 1% AcOH /
5% methanol in dichloromethane gave 795mg (55%). mp 147-155°C
H. Res. MS calcd. for C15H1gCIFaN4O: 355.0574
Found: 355.0566
Dev: 2.3 ppm

Example 38
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X
HO =N
XISB
The title phenol was prepared by the BBr3 method of Example 37.

mp 220-225°C

Anal. calcd. for C15H1pCIF3N20-0.15 H20: C, 56.06; H, 2.94; N, 8.17.
5 Found: C, 55.65; H, 2.94; N, 7.81.

Preparation No. 2

10 Example 39
N-(5-Chloro-2-methoxyphenyl)-N'-(2-oxo-2-phenylethyljurea (XI139)

Q0

CH,0

xi™®

5-Chloro-2-methoxyphenylisocyanate (5.3 g, 20 mmol) was
dissolved in THF (250 ml) under Nz and heated to 60 °C. To this
15  solution was added 2-aminoacetophenone-HCl (5 g, 29 mmal) foliowed
by triethylamine (3.8 g, 30 mmol). After being stirred 1.5 h, the reaction

mixture was diluted with ethyl acetate (2 vol) and washed with 1N HCI
solution, saturated NaCOj5 solution, and brine before being dried,

MgS0,, Concentration gave a solid which was washed with diethylether
20 69 (65%).mp 171 - 173°C; [R(KBr,v =cm-1) 3336, 1706, 1644, 1600,

1560, 1482, 1262, 1220, 1182, 1126; TH NMR (300 MHz, CDClz) §3.79

(3H, s), 4.84 (2H, d, J = 4.3 Hz), 5.97 (1H, br.s), 6.71 (1H, d, J = 8.7 Hz),
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6.88 (1H, dd, J = 8.7 Hz, 2.5 Hz), 7.97 - 8.00 (2H, m), 8.18 (1H, d, J=25
Hz); MS(DClm/z: 319{MHH)
Anal. caled. for C1gH1sCIN203:  C, 60.29; H, 4.74; N, 8.79.

Found: C, 60.17; H, 4.64; N, 8.70.

Example 40
1-{5-Chloro-2-methoxyphenyl)-1.3-dihydro-2H-imidazol-2-one (XII140)

C1

N
CH,0 /}—NH
0

xnr®?
N-(5-Chloro-2-methoxyphenyl)-N'-(2-oxe-2-phenyiethyl) urea (4

10 g, 12.7 mmol) was added to cold (0°C} concentrated sulfuric acid and

stirred for 3 h. The reaction mixture was poured into ice water (2 vol),
and extracted with ethy! acetate, washed with saturated NaHCO5
solution and brine bafore drying over MgSQ4. Recrystaliization from
diethylether / acetonitrile gave 1.35 g (36%). mp 133 - 134°C; IR(KBr,
15 v=cm!) 2962, 1628, 1576, 1236, 1144, 1130; 'H NMR (300 MHz,

CDCla) 3 3.90 (3H, s), 6.77 (1H, d, J = 8.6 Hz), 6.91 (1H, dd, J = 8.6 Hz,
25Hz), 7.16 (1H, 8), 7.22 - 7.27 (1H, m), 7.35 - 7.40 (2H, m), 7.51 - 7.55
(3H, m), 8.29 (1H, d, J = 2.5 Hz); MS{DCHm/z: 301(MH*)
Anal. caled. for C1sH43CIN2O2:  C, 63.90; H, 4.36; N, 8.31.

20 Found: C, 63.66; H, 4.30; N, 9.21.

Example 41
1-(5-Chloro-2-hydroxyphenyi)-1,3-dihydro-5-phenyi-2H-imidazol-2-one

(X141
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1444, 1426, 1408, 1260, 1190, 1150, 1H NMR (300 MHz, CDCl3) & 3.59
(3H, 5), 5.60 (1H, 5), 6.80 (1H, d, J = 8.8 Hz), 7.14 - 7.37 (7H, m), 8.92
(H, br.s); MS(DChm/z: 317(MH*)
Anal. caled. for C1sH13CIN2Og: G, 60.67; H, 4.13; N, 8.84.

Found: C, 60.47; H, 4.12; N, 8.80.

Example 43
1-(5-Chioro-2-hvdroxyphenyl)-5-phenyl-2,4-imidazolidinedione (XIV43)

Cl

N o]
HO  M-NH
O
xiv4

The title pheno! was prepared according to the BBrz method of
Example 37.
mp 235-236°C
Anal. caled, for C1sH11CIN203: C, 59.51; H, 3.66; N, 9.25.
' Found: C,59.27; H, 3.66; N, 951.

Preparation No. 4

Oxadiazolone starting materials were prepared according to the
procedures set out in M.D. Muilican, et al. J. Med. Chem. 36, 1090
{1893).

PCT/US97/14352




10

15

20

25

WO 98/04135 PCT/U897/14352

-62 -
Examples 44 - 55
o X Y
RB
R2 2N OCH;
R! 0—&
0
XyA+55

Example 44 )
3[4-{ Acetylamino)-5-chigro-2-methoxypheny|methyl]-5-[3.4-dichiore-

phenyll-1.3.4-oxadiazol-2(3H)-one (XV44: X'=Cl Y =NHAc, R1=R4=
H,R2=R3=Cl

5-(3,4-Dichlorophenyl)-1,3,4-oxadiazol-2(3H)-one (2.0 g, 8.66
mmoi), N-[4-(bromomethyl}-2-chloro-5-methoxyphenyljacetamide [JP
49049929] (2.2 g, 8.67 mmol), K2CO3 (1.9 g, 13.8 mmol) and Ki (cat.)
were heated at reflux in acetonitrife (50 ml) for 18 h. After being cooled,

the reaction mixture was poured into water (300 mi), stirred vigourousiy,
and filtered. Recrystaliization from acetonitrile water gave pale yellow

crystals 2.2 g (57.8%). mp 200 - 201.5°C. IR(KBr, v= cm-1) 3340, 1804,

1404, 1014, 850, 736; 'H NMR (300 MHz, CDCl3) §2.21 (3H, s), 3.83
(3H, §), 4.87 (2H, 5), 7.22 (1H, 5), 7.49 (1H, d, J = 8.4 Hz), 7.60 (1H, dd, J
= 8.4 Hz, 2.0 Hz), 7.64 (1H, br.s), 7.86 (1H, d, J = 2.0 Hz), .11 (1H, s);
MS(ESI)m/z: 440(M-H).
Anal, calcd. for G1gH14ClaNgO4: C, 48.84; H, 3.19; N, 9.49.

Found; C, 48.07; H, 3.17; N, 9.61.

The following oxadiazolones were prepared in @ manner similar
to Example 44.

Example 45
3-[[4-(Acetvlamino)-5-chIoro-2-methoxvohenvl]methvﬂ-S-[S.5-dichloro-

phenvil-1.3 4-oxadiazol-2(3H)-ong (XV45: X' =Cl, Y =NHAc, R'=R3=
H, R2 = R4 = Cl)
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mp 144-145°C
Anal. caled. for C1gH14CIaNg04: C, 48.84; H, 3.19; N, 9.48.
Found. C, 48.83;H,3.35 N, 8.72.

Example 46
3-[(4-(Acetvlamino)-5-chIoro-2-methoxvohenvl)methvll—5-[ 4-{trifluoro-

methyliphenyll-1,3,4-oxadiazol-2(3H)-one (Xv46: X'=Cl, Y = NHAc, R1
=R2= R4=H,R3=CFy)

mp 202-205.5°C

Anal. caled. for C1gH15CIFaN4040.1 Hp0-0.1 THF:
C, 51.69; H, 3.58; N, 9.32.
Found: G, 51.71; H, 3.49; N, 6.30.

Example 47
a.i(4-(Acetylamino)-5-chloro-2-methoxyphenyljmethyi]-5-([1,1’-biphenyl]-

4-yl)}-1.3.4-oxadiazol-2(3H)-one (XV47: X'=Cl, ¥ =NHAc, R!=R2= R%
=H, R3=Ph)
mp 203-204°C
Anal. caled. for Co4H20CIN3O3:  C, 64.07; H, 4.48; N, 9.34.
Found: C, 64.02;H, 4.52; N, 8.21.

thalenyli-1,3.4-oxadiazol-2(3H)-one (XV48: X'=Cl, Y = NHAg, Ri=R4=
H. R3 = R4 = -CaHy-)

mp 209-211°C
Anal. caled. for CosH1sCINgQs:  C,62.34; H, 4.28; N, 9.91.
Found; C,62.15; H, 4.37; N, 10.02.

PCT/US97/14352
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Example 49
3.[2-Methoxypheny)methyl]-5-[4-(trifluoromethyliphenyl]-1.3.4-

oxadiazol-2(3H)-one (XV49: X'=H,Y=H,R1=R2= R4=H, R3=CF3).
mp 107.5-108.5°C
Anal. calcd. for C17H13FaN203: C, 58.29; H, 3.74; N, 8.00.

Found: C,58.30; H, 3.61; N, 7.90.

Example 50
3-[(5-Chloro-2-methoxyphenylimethyl}-5-[4-(rifluoromethyl)phenyl]-
1.3.4-oxadiazol-2(3H)-one (XV5%; X' =ClY=H, R1=R?= R4=H,R8=
CF3) ’

mp‘144—145°0

Anal. calcd. for C17H12CIF3N203:0.1 HpO: C, 52.81; H, 3.19; N, 7.25.
Found: C, 53.03; H, 3.20; N, 7.31.

Example 51
3-[(2-Methoxy-5-chlorophenylimethyl]-5-[3.5-bis(tritluoromethyl)phenyl]-
1.3.4-oxadiazol-2(3H)-one (XV5': X'=Cl,Y=H,R!=R3=H RZ=R4=
CFg)
mp 127-128°C
Anal. caled. for C1gH{1CIFgN203: C, 47.75; H, 2.45; N, 6.19.

Found: C, 47.83; H, 2.42; N, 617,

Example 52
3-U2-Methoxv=5-chloroDhenvlimethvl1—5-[2-chloro-S-(trifluoromgthyl)-

phenyll-1.3.4-oxadiazol-2(3H)-one (Xv52: X'=Cl,Y=H,R'=Cl|,R¥=
R2=H, R4=CFa)
mp 151-152°C .
Anal. caled. for C17H11Cl2FaN2O3: C, 48.71; H, 2.64; N, 6.68.
Found: C, 48.39; H, 2.36; N, 6.78.
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Example 53
3-[[2-Methgxy-5-chiorophenyl)methy(]-5-{3.5-dichlorophenyl}-1.3,4-0xa-

diazol-2(3H)-one (XV53; X'=ClY=H, R =CL,R'=R¥=H,R?=R4=
Cly
mp 172-173°C
Anal. caled. for C1gH11CIgN203: C, 49.83; H, 2.87; N, 7.26.
Found: C,48.75; H, 2.86; N, 7.31.

Example 54
3-1{5-Chloro-2-methoxyphenvlimethyll-5-[2-flupro-4-(trifiuoromethyl)-

phenyll1.3.4-oxadiazol-2(3H)-one (Xvs4: X'=Cl,Y=H R'=F, R =R3
=H, R2 = R4 = CFg)
mp 126-128°C
Anal. caled, for C17H11CIF4N20a: G, 50.70; H, 2.75; N, 6.96,
Found: C, 50.55; H, 2.66; N, 7.07.

Example 55
a-[{5-Chloro-2-methoxyphenylymethyl]-5-[4-flucro-3-(trifluoromethyl)-

phenyl]-1.3,4-oxadiazol-2(3H)-one (XV55: X'=CL Y =H, Rl=R4=H,
R2=CF3, R®=F)
mp 118-118°C
Anal. calcd. for C7H11CIF4N203: C, 50.70; H, 2.75; N, 6.96.
Found: C, 50.70; H,2.72; N, 7.01.
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Examples 56 and 57
N

(\_ ® a
N
ﬂ\\ )
S~z N,
FaC N OCH;
o~
4]
XVIISG—57
Example 56
3-[{5-Chloro-2-methoxyphenylmethvi}-5-[2-(1H-imidazol-1-yl)-4-
trifluoromethylphenyl]-1,3.4-oxadlazol-2(3H)-one (XVII5E)
3-[{5-Chloro-2-methoxyphenyl)methyl}-5-{2-fluoro-4-
(trifluoromethyl) phenyl]-1,3,4-oxadiazol-2(3H)-one (1.2 ¢, 2.97 mmol)
and imidazole (269 mg, 3.95 mmol) were taken up in DMF (7 ml} under

No at room temperature and (135 mg, 4.6 mmol) sodium hydride (80%)
was added in portions and the reaction mixture was heated at 80°C for 3
h. The solution was diluted with saturated ammonium chloride solution
and extract with ethyt acetate. The organic phase was washed with
water, brine, and dried over MgSQ4. Concentration ento §iO2, elution
with 15% ethyl acetate / chloroform gave 1.16 g (61%).
mp 143.5-151°C
Anal. caled. for CogH14CIF3N4O3: C, 53.29; H, 3.13; N, 12.43.

Found: C, 53.36; H, 2.95; N, 12.24,

The following imidazole was prepared in a similar manner to
Example 56.

Example 57
3-[(5-Chloro-2-methoxvphenylimethyl}-5-[4-(1H-imidazol-1-yl}-3-

trifluoromethyliphenyll-1.3.4-oxadiazol-2(3H)-one (XV1I57)
mp 148-150°C
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Anal. calcd. for CogH14CIFsN4Q3:  C, 53.29; H, 3.13; N, 12.43.
Found: C, 53.15; H, 3.10; N, 21,24,

Example 58
5 4-{Acetylmethylamino)-5-chloro-2-meth oic acid, methy! ester
Cl hllle
N0
vl
0  QOCH;

4-{Acetylamino)-5-chlore-2-methoxybenzoic acid, methyl ester
(10.0 g, 38.08 mmol) was dissolved in anhydrous THF {250 ml) under N
and 1.23 g of sodium hydride (80%, 41.0 mmol} added in portions.

10 Methy! iodide (2.5 ml, 40.1 mmol) was added and the reaction mixture
heated at reflux for 5 h during which time additional Mel and NaH were
added to drive the reaction to completion. Water was added, and the
solution was concentrated by rotary evaporation and the residue taken
up in ethyl acetate and washed with brine and dried over MgSOa.

15  Chromatography on Si0Os, elution with 55% ethy! acetate / hexanes gave

477 g (45%); mp 105.5-107°C; IR(KBr, v=cm-") 3040, 1712, 1662,
1242: 1H NMR (300 MHz, DMSO-dg) 3 1.72 (3H, 5, 3.07 (3H, 5), 3.79

(3H, s), 3.84 (3H, s), 7.41 (1H, 5), 7.81 (1H, 5); MS(DCl)myz: 272 (MH).
Anal. caled. for C12M14CINO4: C, 53.05; H, 5.1¢; N, 5.15.
20 Found: C, 53.05; H, 5.05; N, 4.96,

Example 59
4-{Ethvimethylamino)-5-chloro-2-methoxybenzenemethanol

et

25 OCH;3
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4-(Acetytmethylamino)-5-chloro-2-methoxybenzoic acid, methyl
ester (2 g, 7.36 mmoel) was taken up in anhydrous THF (50 ml} and 40 ml
of diethylether. Lithium aluminum hydride (558 mg, 14.7 mmol) was
added in portions and the reaction mixture stirred for 2 h before being
cooled to 0°C and quenched with 1N sodium hydroxide solution. The
resulting suspension was filtered and the filtered salts washed
extensively with THF. The filtrate was concentrated by rotary
evaporation to give 1.6 g (89.5%) of an oil found to be a 5 : 1 mixture of
product to 4-(acetyimethylamino)-5-chloro-2-methoxybenzenemethanol.
Product: TH NMR (300 MHz, DMSO-dg) & 1.06 (3H, t, J = 7.03 Hz}, 2.69
(3H, s, 3.01 (2H, g, J =7.0 Hz), 3.77 (3H, 5), 4.3¢ (2H, d, J = 5.7 Hz),
5.01 (1H, %, J = 5.7 Hz), .69 (1H, 5), 7.27 (1H, ).

Example 60
o.Methoxy-5-(4-morpholinyimethyl)benzenemethanol

0

N\

OH
OCH,

Step A: 4-[(4-Methoxyphenyl hyljmorpholine Intetmediate

4-Methyoxybenzylchloride (25 g, 0.16 mol), morpholine (14 g,
0.16 mol), and potassium carbonate (22 g, 0.16 mol) were taken up in
acetonitrile and Ki (8.7 g, 0.04 mol) added. The reaction mixiure was
heated at refiux for 18 h, filtered, and the filtrate concentrated and

azeotropped with benzene fo give 17.5 g (88%) as an oil; IR(fim, v=cm"
1) 2056, 2806, 1514, 1248, 1118, 866; 1H NMR (300 MHz, DMSO-dg) &
2.29 (4H, br. s), 3.35 {2H, 8), 3.58 (4H, t, J = 4.4 Hz), 3.71 (3'H, s), 6.86
(2H, d, J = 8.5 Hz), 7.19 (2H, d, J = 8.5 Hz); MS(DClm/z: 208 (MH*).

PCT/USYT/14352
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Step B: 2-Methoxy-5-(4-morpholinylmethyl}benzenemethanol
4-[(4-Methoxyphenyl)methylJmorpholine (5 g, 24.1 mmol), and co-
solvent N, N, N', N, N'-pentamethyidiethylenetriamine (PMDTA) (5.4 mi,
26.0 mmol) were cooled to -78°C in anhydrous THF under Np and 20 ml
of sec-BulLi (1.3 M, 26.0 mmol) added via syringe. The reaction mixture
was stirred 2 h and DMF (3.5 ml, 40 mmol) was added followed by slow
warming to room temperature. The solution was concentrated and the
residue taken up in ethyl acetate and washed with brine and dried.

The resultant aldehyde was taken up in methanol (500 mf) under
N5 and sodium berohydride (875 mg, 23.0 ml) was added in portions at
roor temperature. After being stirred 4.5 h, water (20 mi) was added
and the solution concentrated by rotary evaporation. The residue was
partiioned between ethyl acetate and water and the organic phase
washed with brine. Chromatography on SiO2, elution with methanol /
ethyl acetate / hexanes (1:2:7) gave 2.3 g {40%) of the alcohol as an

ail; IR(fiim, v=cm-1) 3400, 2810, 1612, 1500, 1250, 11186, 1034; 1H

NMR (300 MHz, DMSO-dg) § 2.30 (4H, br. ), 3.36 (2H, 5), 3.54 (4H, 1, J =

5.6 Hz), 3.73 (3H, 5), 4.46 (2H, d, J = 5.6 Hz), 4.99 (1H, 1, J = 5.6 Hz), 6.85
(1H, d, J = 8.3 Hz) 7.10 (1H, dd, J = 8.2 Hz, 1.6 Hz), 7.30 (1H, s);
MS(DCl)m/z: 238 (MH*).

Example 61
5-{1H-Imidazol-1-yl}-2-methoxybenzoic acid, methyl ester

¥

CO,CH;
OCH,

5-Bromo-2-methoxybenzoic acid, methy! ester (5 g, 20.4 mmol),
imidazole (1.4 g, 20.6 mmol), and potassium carbonate (2.9 g,
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20.7mmol) were heated to 145°C in DMFE under N2 as cuprous iodide
(1.5 g, 7.9 mmol) was édded in portions. The reaction was stirred at this
temperature for 18 h, allowed to cocl, and filtered through a celite plug.
The filtered saits were washed extensively with’ methanol, the filtrate
concentrated in vacug, and the residue taken up in ethyl acetate,

washed with water, brine, and dried. Chromatography on Si0», elution
with methanol / ethyl acetate / hexanes (1 : 1: 3) gave 3 g (63%); IR{KBr,

o= cm-1) 3430, 1726, 1512, 1232, 1068; 'H NMR (300 MHz, DMSO-dg)
§3.80 (3H, s), 3.85 (3H, 5), 7.07 (1H, 5), 7.27 (1H, d, J = 8.8 Hz), 7.69
(1H, ), 7.76 -7.62 (2H, m) 8.18 (1H, s); MS(DCmiz: 233 (MH?).

Example 62
5-(1H-imidazol-1-yl)-2-methox benzensmethanol

o

OH
OCH;
5-(1H-lmidazol-1 -yl)-2-methoxybenzoic acid, methyl ester (2 g, 8.6

mmol) was cooled to 0°C in anhydrous THF under No and LiAIH4 was

added. The reaction mixture stirred for 18 h at 24°C, and water (0.7 ml)

followed 15% sodium hydroxide solution (0.7 mi) and water (0.7 ml) was
sequentially added dropwise. The resultant suspension was filtered and

concentrated to give 1.3g (74%); TH NMR (300 MHz, DMSO-de) &
3.81(3H, 5), 4.52 (2H, d, J = 4.3 Hz), 5.18 (1H, br. 5), 7.04 -7.06 (2H, m)
7.43 (1H,dd, J =87 Hz, 2.8 Hz), 7.52 (1H,d,J=2.8 Hz) 7.58 (1H, s),
8.07 (1H, s); MS(DCm/z: 205 (MH").

Example 63
2-Methoxy-5-(1-methyl-1 H-imidazol-2-ybenzenemethanol
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Step A: [(5-Bromo-2-methoxyphenyl)methoxyldimethyl(1.1-

dimethylethyl)silane

o'BDMS
OCH;

5-Bromo-o0-anisaldehyde (30 g, 0.14 mol} was dissolved in THF
(30 ml) and 500 ml of methanol. Sodium borohydride (8 g, 0.21 mol)
was added in portions over 10 min. and the solution stirred for 3 h and
quenched with 5% HCI solution. The solvent was removed by rotary
evaporation and the residue taken up in ethy! acetate, washed with N
HCI solution, water, and brine befare drying over MgSQ4. Concentration
gave an cil 29.4 g {97.2%).

The alcohol (20.0g, 0.092 mol), t-butyldimethylsilyl chioride (15.28
g, 0.10 mol), and imidazole (13.82 g, 0.20 mol) were stirred in DMF (100
mi) for 18 h. The solution was poured into water (250 ml) and extracted
with hexanes / diethylether (1 : 2). The organic phase was washed with
1N HCI solution, water, brine, and dried over Mg804. Concentration
gave an oil which crystallized on standing 29.9 g (98%); mp 28 - 29.5°C;

IR(KBr, v = cm-") 2954, 2930, 1488, 1464, 1258, 1094; 'H NMR (300
MHz, DMSO-dg) 5 0.06 (6H, s), 0.89 (3H, s), 3.75 (3H, 5), 4.63 (2H, 5),
6.90 (1H, d, J = 8.6 Hz), 7.37 (1H, dd, J = 8.6 Hz, 2.6 Hz), 7.42 (1H,d, J =
2.5 Hz); MS(DChm/z: 331 (MH¥).

nal. caled. for G14H2aBrO2Si: €, 50.75; H, 7.00.
Found: C, 50.89; H, 6.95.
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Step B: 2-Methoxy-5-(1-methyl-1 H-imidazol-2-yhbenzenemethanot

N Na Me

OH
OCH;,

n-Butyllithium (5.2 mL of 2.5 M in hexanes) was added dropwise
to N-methyl imidazole (2g, 24.4 mmol) in THF (26 mL) under Np at -78°C,
and the solution stirred 2.5 h before zinc chloride (3.33 g, 24.4 mmol)
dissolved in 22 mL of the same solvent was added and the cold bath
was removed. After 30 min, tetrakis (triphenylphosphine)palladium (0)
(172 mg, 0.15 mmol) was added followed by a THF solution (14 mi) of
[(5-bromo-2-methoxyphenyl)methoxy]dimethyl(1,1 -dimethyiethyl)silane
(9.7 g, 29.3 mmol). The reaction mixture was stirred at reflux 2 h, cooled
to room temperature, additional zinc chloride (6.77 g, 24.4 mmol)
dissolved in 30 ml of THF added, and the solution brought back to reflux
for 3 h. The solvent was removed by rotary evaporation and a solution of
EDTA disodium salt (56.4 g in 700 ml of water) was added and the pH
adjusted to ~ 8. The product was extrated with chioroform, and the
organic phase washed with water, brine, and dried (MgS0a).
Purification by flash column chromategraphy on Si0s (elution with 35%
THF / benzene) gave 4.32 g (53%).

The material was taken up in THF {45 mi) and 17 mi of tetra-n-
butylammonium fluoride solution (1M in THF, 9.33mol) added dropwise.
The reaction mixture was stirred for 4 h, ammonium chioride solution (5
ml) added followed by saturated NaCO3 solution, and extration into ethyl
acetate. The organic phase washed with brine and concentrated.
Recrystallization from ethyl acetate gave 2,22 g {79%); mp 116.5 -

118°C; IR(KBr, v =cm’) 3170, 1612, 1506, 1478, 1358, 1252, 1054; H
NMR (300 MHz, DMSO-dg) 8 3.69 (3H, 5), 3.81 (3H, ), 4.53 (2H,d, J =
5.7 Hz), 5.16 (1H, 1, J = 5.7 Hz), 6.92 (1H,d, J = 1.1 Hz), 7.01 (1H, d, J =
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8.5 Hz), 7.18 (1H,d,J= 1.0 Hz), 7.50 (1H, dd, J=8.5Hz,2.2 Hz), 7.68
(1H, d, J = 2.2 Hz); MS(DChmy/z: 219 {MH*).
Anal. caled. for C1pH1aN202t C, 66.04; H, 6.47; N, 12.84.

Found: C, 66.13; H, 6.09; N, 12.84.

5
Example 64
2-Methogy—5-tg—gyridinyl)benzenemethangl
| =
-
oH
OCH,

The 2-pyridinyl derivative was prepared in a similar manner, as
10  described in Example 63.

mp 92 - 93°C; IR(KBr, v =cm-1) 3324, 1584, 1562, 1436, 1272, 1042,

782: TH NMR (300 MHz, DMSO-dg) 8 3.82 (3H, s), 4.56 (2H, d, J=57
Hz), 5.13 (1H,t, 4 =57 Hz), 7.02 (1H,d, J = 8.6 Hz), 7.23 - 7.27 (1H. m),
7.77 -7.86 (2H,m), 7.94 (1H, dd, J = 8.6 Hz, 2.4 Hz), 8.17 (1H, d,J =23
15  Hz) 8.59 -8.62 (1H, m); MS(DChm/z: 216 (MH*).
Anal. caicd. for G1gH1aNO2: C, 72.54; H, 6.09; N,6.51.
Found: C,72.66; H, 6.01; N, 6.49.

Examples 65 - 67

20
" Y
R X
RS
R? &N QCH,
R O
[s]
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Example 65
3-[12-Methoxy-5-{4-morpholinylmethyl}phenyljmethyl]-5-[4-trifluoro-

methvliphenyi]-1,3.4-oxadiazol-2(3H)-one {(XV65: X' = morpholinyl-

methyl, Y = H, R =R2 = R*=H, R3=CFj)
5-[4-(Trifluoromethyl)phenyl]-1,3,4-oxadiazol-2(3H)-one (1g, 4.3

mmol), 2-methoxy-{4-morpholinylmethyljbenzyt alcohol (1.05g, 4.3

mmol), and triphenylphosphene (1.1g, 4.3 mmol) were dissolved in THF
(100ml) at 0°C under Nz, Diethylazodicarboxylate (0.68 ml, 4.3 mmol)

was added dropwise and the solution stirred for 18 h at 24°C.
Concentration on Si0,, and elution with 20% THF / benzene gave 1.35 ¢
(70%) crystallized from diethylether. '
mp 124-125°C
Anal. calcd. for CooHaoFsN3O4:  C, 58.80; H, 4.93; N, 9.35.

Found: C, 58.70; H, 4.81; N, 9.16.

The following oxadiazolones were prepared by a Mitsunobu
procedure similar to Example 65,

Example 66
3-[5-Chloro-4-[{ethyimethylamino)-2-methoxyphenyllmethyl]-1.3.4-

oxadiazol-2(3H)-one (XVE8: X' = ethyimethylamino, ¥ =H, Rl =RZ= R4
=H, R3 = CFy)
mp 105-107°C
Anal. caled. for CogH1aCIF3N30s: G, 54.37; H, 4.33; N, 9.51.
Found: C, 54.27; H, 4.32; N, 8.41.

PCT/US97/14352
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Example 67
3-[[2-Methoxy-5-(2-pyridinyl)phenyl]methyl}-5-[4-(trifluoromethyl)-

phenvil-1,3,4-oxadiazol-2(3H)-one (XV67: X' = 2-pyridinyl, ¥ =H, R1 =
R2 = R4=H, R3=CFg)
mp 165-166°C
Anal. caled. for CooH1gF3N30a: C,61.83; H,3.77; N, 9.83.
Found: C, 60.48; H, 3.87; N, 9.66.

Examples 68 and 69

Cl NH;
R4
R
R NN OCH;4
R! 0—&
[8)
XVIGB-69

Example 68

4-dichlorophenyl]-
1.3.4-oxadiazol-2(3H)-one (XVIe8: R1=R4=H, R2=R3=Cl)

N-[2-Chloro-4-[[1 ,5-dihydro-5-ox0-3-[3,4-dichlorophenyl]-1,2,4-
oxadiazol-1-yljmethyl]-5-methoxyphenyljacetamide (1 g, 2.45 mmol) was
taken up in absolute sthanol (110 ml) and concentrated HCI solutien (11
ml) added and the reaction mixture heated at reflux for 1 h. The solvent
was removed by rotary evaporation and the residue taken up in ethyl
acetate (some THF added to dissolve) and washed with NaHCO3
solution, brine, and dried (MgSOy4). Concentration gave 803 mg (92%).
mp 196 - 197.5°C; TH NMR (300 MHz, DMSO-de) 8 3.69 (3H, s), 4.74
{2H, s, 8.57 (1H, 5), 6.68 (3H, Br.s), 7.17 (1H, 8), 7.70 (1H, dd, J = 8.4 Hz,
1.9 Hz), 7.77 (1H, d, J = 8.4 Hz), 7.89 (1H, d, J = 1.9 Hz). 13CNMR (75
MHz, DMSO-dg) 8 156.70, 152.43, 150.49. 144.06, 134.23, 132.23,
131.65, 130.15, 126.90, 125.41, 124.04, 112.81, 109.16, 99.40, 55.63,
44.06; MS(DChmyz: 400(MH}.
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Example 63
3-[(4-Am_iglo-s-chIoro-2—methoxvohenvl\methvl]-s-m-(trifluoromethﬂk

pheny!l-1,3.4-oxadiazol-2(3H)-one, Hvdrochloride Salt (XVI89: R! = R?
5 =R¢=H,R3=CF3)
The title aniline was prepared in a similar manner to Example 68.

mp >190°C (dec).

Anal. caled. for C7H13CIFaN303-1.0 HC!: G, 46.81; H, 3.24; N, 9.63.
Found: C, 46.97; H, 3.19; N, 9.54.

10
Examples 70 - 74
Qn
wd
cl o
FSC

\©\\"N‘N OCH,

o~

fa}

Xlx70-74
Example 70

2.Bromo-N-2-chloro-4-{[1 5-dihydro-5-oxc-3-[4-{trifluoromethyl)phenyl]-
15  1.2.4-oxadizol-1-yljmethyil-5-methoxyphenyliacetamide {XIX70: Qn=
Bt)

3~[(4-Amino-5-chIoro-2-methoxyphenyl)methyl}-S-[4-
(triftuoromethyl) phenyl]-1 3,4-oxadiazol-2(3H}-one (3 g, 7.5 mmol) and
pyridine (0.68 ml, 8.41 mmol) were dissolved in THF (35 ml) under Nz
o0 and cooled to 0°C. Bromoacetyl bromide (0.72 ml, 8.26 mmol) was

added dropwise and the reaction mixture stirred for 18 h at 24°C before
being partitioned between ethyl acetate (400 ml) and 0.1N HCI solution
(50 ml). The organic phase was washed with saturated NaHGCO3
solution and brine, and dried over MgSO4. Active carbon (500 mg) was
95  added and the solution filtered through a plug of Celite. Concentration
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gave 3.8¢ (98%); mp 140 - 182°C (dec); iR(KBr, v= cm-1) 3348, 2972,
1784, 1672, 1594, 1234, 1168, 1066; H NMR (300 MHz, DMSO-de) 3
3.77 (3H, 5), 4.15 (2H, s), 4.90 (2H, ), 7.47 - 7.48 (2H, m), 7.86 (2H, d, J
R = 8.4 Hz), 7.96 (1H, d, J = 8.3 Hz), 9.30 (1H, s}; MS(ESI)m/z: 520(MH")
5  Anal. caled. for C1gH14BrCIF3NgO4: C, 43.83; H, 2.71; N, 8.07.
Found: C, 43.68; H, 2.54; N, 7.77.

Example 71
N-[2-Chioro-4-[[1,5-dihydro-5-0x0-3-[4-{trifluoromethyliphenyl]-1,2,4-

10  oxadiazol-1-ylimethyil-5-methoxyphenyl}-4-morpholineacetamide
(XIX71: Qn= morpheline)
2.Bromo-N-2-chloro-4-[[1,5-dihydro-5-oxo-3-[4-(trifluoro-
methyl)phenyl}-1,2,4-oxadizol-1-yljmethyl]-5-hydroxyphenyl] acetamide

(1 g, 1.9 mmol), morpholine (167 mg, 1.9 mmal), potassium carbonate
15 (262 mg, 1.9 mmol) and Kl (78 mg) were dissolved in acetonitrile (100ml)
and heated at reflux for 3.5 h. The reaction mixture was filtered,

concentrated by rotary evaporation, and the residue taken up in ethyl
acetate and washed with water and brine. Recrystallization from

acetonitrile gave 900 mg (90%). mp 178-179°C; IR(KBr, v =cm-1) 3434,
20 2848, 1772, 1696, 1528, 1324, 1118; H NMR (300 MHz, DMSO-dg) &
2.56 (4H, br. s), 3.18 (2H, s), 3.65 (4H, t, J = 4.3 Hz), 3.78 (3H, ), 4.88
(2H, 5), 7.50 (1H, s), 7.88 (2H, d, J = 8.5 Hz), 7.96 (2H, d, J = 8.4 H),
8.04 (1H, s), 9.84 (1H, 8); MS(ESHm/z: 527 (MH*)
Anal, caled. for CoaHpoCIFaN4Os: G, 52.43; H, 4.21; N, 10.63.
25 Found: C, 52.31; H, 4.08; N, 10.56.

The compounds of Examples 72-74 were prepared in a manner
similar to that of Example 71.
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Example 72
N-r2-Chloro-4-ﬂ2.3-dihvdro-2-oxo-5—[4—(triﬂuoromethvl)ohenvﬂ-1 B.4-

oxadiazol-3-yijmethyl ]-5-methoxyphenyi}-4-methyl-1 -piperazine-
acetamide (XIX72: Qn = N-methylpiperazine)

mp 190.5-192.5°C
Anal. caled. for CoaHasCIFsNsO4: G, 53.39; H, 4.67; N, 12.97.
Found: C,53.34; H, 4.72; N, 12.80.

Example 73
N-[2-ChIoro—4-ﬂ2.Smdihvdro-2-oxo-5-f4~(triﬂuoromethvn phenyl]-1,3.4-
oggdiazoi-3-vllmethvﬂ-5-methoxvphenvl]—4-nhenvl-1 -

piperazineacetamide (XIX73: Qn = M-phenylpiperazine)

mp 228-230°C

Anal. caled. for CogHp7CIFaN504: C, 57.89; H, 4.52; N, 11.63.
Found: C, 57.90; H, 4.54; N, 11.59.

Example 74
N-[2-Chloro-4-[[2 3-dihvdro-2-axo-5-[4-(trifluoromethyphenyl]-1,3.4-

PCT/USS7/14352

pxadiazol-3-yl me:hyl|-§-methgxyghenyll-g-tdimethylaminolacetamide

(XIX74; Qu = dimethylamine)
mp 140.5-143.5°C

Anal. caled. for Ca1HzqCIFaN404-0.1 H20: C, 51.81; H, 4.19; N, 11.51
Found: C,51.42; H, 4.24; N, 10.90.

Example 75 )

3-{( S-Chloro-2-methoxvohenvl)methvl]-S—M-triﬂuoromethvl)Dhenle 3.4-

oxadiazol-2(3H)-thione (XVIII75)
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XV’

3-(5-ChIoro-2-methoxyphenyl)-5—[4-(trifluoromethyl}-phenyl]-1 3,4-
oxadiazol-2(3H)-one (1 g, 2.7 mmol} and Lawesson's reagent (800 mg,
1.98 mmol) were heated at reflux in toluene (50 ml) for 18 h. An
additional 400 mg of reagent was added and the reaction heated at
reflux 48 h. Concentration on SiO2 and elution with 10 % ethyl acetate /
hexanes gave an oil. Crystallization occurred upon standing in
diethylether / ethyl acetate and gave 800 mg (77%). mp 158 - 159°C;

IR(KBr, v=cm') 3456, 1608, 1492, 1450, 1332, 1318, 1250, 1166,
1112; TH NMR (300 MHz, DMSO-dg) 8 3.82 (3H, s), 5.27 (2H, 5), 7.08
(1H, d, J = 8.6 Hz), 7.34 - 7.40 (2H, m), 7.93 (2H, d, J = 8.5 Hz), 8.07 (2H,
d, J =8.3 Hz}; MS(DClm/z: 401 (MH*)
Anal. caled. for C17H12CIF3No028: C, 50.94; H, 3.02; N, 6.99.

Found: C, 50.87; H, 3.00; N, 7.04.

Examples 76 and 77

@ Nu
cl N
X
E,C
0-d
)
Xx76-77

Example 76
3-[[5-Chloro-4-(2.3-dihydro-2-oxo-1H-imidazol-1 -vhi-2-methoxyphenyl]-

methvl]-5-[4-(trifluoromethylphenyl}-1,3.4-oxadiazol-2(3H)-one (XX76:
X=0)

PCT/USY7/14352
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3-{{4-Amino-5-chlero-2-methoxyphenyl)methyl]-5-{4-
(trifluoromethyl) phenyl]-1,3,4-oxadiazol-2(3H)-one (1.14 g, 2.9 mmol)
and triethylamine (1.0 ml, 6.8 mmol) were taken up in anhydrous THF
(20 mi) and transferred dropwise by cannula into a 20% solution of

phosgene in toluene at 0°C under Nz. The reaction was stirred 2.5 h at

24°C, diluted with diethylether (1 vol), and filtered through a celite plug.

Concentrated by rotary evaporation to gave a solid which was dissolved
in dichioromethane (50 ml) under N» and aminoacetaldehyde (0.42 ml,

2.9 mmol) was added. The solution was stirred 3 h and cencentrated to
remove solvent. The residue was taken up in 25 ml of formic acid (88%)

and stirred 18 h at 24°C. The formic acid was removed by rotary

evaporation the residue taken up in ethyl acetate, washed with saturated
NaHCO4 solution and brine, and dried. Concentration on SiOz, and

elution with 45% THF / benzene gave 850 mg (65%). mp 201-202°C;
IR(KBr, v=om1) 3414, 1792, 1694, 1330, 1236, 1136; TH NMR (300

MHz, CDClz) 3.86 {3H, s), 4.97 (2H, 5), 6.38 (2H, br. ), 6.99 (1H, s),

7.40 (1H, 5), 7.71 (2H, d, J = 8.4 Hz), 7.94 (2H, d, J = 8.2 Hz), 10.28 (1H,

br. s); MS(ESI)m/z: 465 (M-H)

Anal. calcd. for CopH14CIFaN404-0.1H20: C, 51.20; H, 3.06; N, 11.94.
Found: C, 51.18; H, 3.10; N, 11.99.

Example 77
3.[{5-Chioro-4-(2.3-dihydro-2-thio-1H-imidazol-1-yl)-2-methoxyphenyl]-

methv(l-5-[4-(trifluoromethybphenyl]-1,3.4-oxadiazol-2(3H)-one (XX77:
X = 8)
The title compound was prepared in a similar manner fo Example

76 using thiophosgene in place of phosgene.

mp 184-185°C
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Anal. caled. for GagH14CIF3N4O3S: C, 48.75; H, 2.92; N, 11.60,
Found: C,4956; H, 2.82; N, 11.53.

Examples 78 - 80

¢l NH
R4
R3
& N OH
R! 0—&
o
X'VI78-80

Example 78
3-{(4-Amino-5-chloro-2-hydroxyphenylymethyl}-5-[3.4-dichlorophenyi-
1.3.4-oxadiazol-2(3H)-one -(XVI78: R1=R4 =H, R2=R3=Cl)
3-{{4-Amino-5-chloro-2-methoxyphenyljmethyl}-5-[3,4-
dichlorophenyl}-1,3,4-oxadiazol-2(3H}-one (903 mg, 2.25 mmol) was

taken up in dichloromethane (55 ml) and cooled to 0°C under Np and 12

ml of boron tribromide (1.0 M in CHaCly) was added. The reaction

mixture was stirred for 18 h at 24°C and poured dropwise into 200 ml of

saturated NaHCOQ3 solution at 0°C with rapid stirring. The product was

extracted with sthyl acetate {some THF added for sclubility), washed with
brine, and dried over MgSQ4. Trituration with bolling methanol gave

853 mg (97%); mp 202-203°C; IR(KBr, v =cm-1) 3364, 3296, 1804,
1166, 738; TH NMR (300 MHz, DMSO-dg) 5 4.72 (2H, s), 5.31 (2H, s),
6.28 (1H, s), 7.04 (1H, 5), 7.71 (1H, dd, J =8.4 Hz, 2.0 Hz), 7.78 (1H, d, J
= 8.4 Hz), 7.90 (1H, d, J = 1.9 Hz), 9.57 (1H, s); MS(EShm/z: 384 (M-H")

* Anal. caled. for C15H10CIgNgOs: G, 46.60; H, 2.61; N, 10.87. . -

Found: C, 46.56; H, 2.52; N, 10.62.

The following phenols, Examples 79 through 107, were prepared
by the BBrg method of example 78.
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Example 79

1,3.4-oxadiazol-:2(3H)-one (XVI7%: R1=R3 =H, R2=R*=C))

mp 219-220°C

Anal. caled. for Cy5H10CIsN303: €, 46.60; H, 2.61; N, 10.87.
Found: C, 46.49; H, 2.80; N, 10.65.

Example 80
3-[{4-Amino-5-chloro-2-hydroxyphenvlimethyl]-5-[4-(trifluoromethyl)-

phenyi]-1.3.4-oxadiazol-2(3H)-one (XVI8%: R1=R2=R4=H, R3=CFg)

mp 210-212°C
Anal. calcd. for C1gH11CIFaN303-0.1 Hz0;-0.1 CH3CN:

C, 49.68; H, 2.96; N, 11.00.
Found: C, 49.68; H,2.73; N, 10.99.

Examples 81 - 87

R _{
RS
’ N OH
R O —Q
o
xv81-87

Example 81
3-12-Hydroxvphenylimethyil-5-[4-(trifluoromethyliphenyil-1,3.4-

oxadiazol-2(3H)-one (XV8': X'=H, Y =H, R'=R2=R4=H, R¥=CF3)

mp 181-182°C
Anal, caled. for GigHy1FaN2Os:  C, 57.15; H, 3.30; N, 8.33.
Found: C,57.14; H,3.35; N, 8.19.

PCT/US97/14352
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Example 82

3-1(5-Chloro-2-hydroxyphenyl)methyl]-5-{4-(trifluoromethyl)pheny(]-1.3.4-

PCT/US97/14352

oxadiazol-2(3H)-one (XV82: X'=Cl,¥=H,R'=R2=R4=H, R3=CFy)
mp 217-218°C
Anal. caled. for C1gH10CIF3N203: C, 51.84; H, 2.72; N, 7.56.

Found: C, 51.88; H, 2.58; N, 7.57.

Example 83
3.1[2.-Hydroxy-5-chlorophenylJmethy(]-5-[3.5-bis(trifiuoromethyl}phenyl]-

1.3 4-oxadiazol-2(3H)-one (XV83: X'=Cl,Y=H,R1=R3=H, R3=
R4 =CFa)
mp 171-172°C
Anal. caled. for C17HgCIFgN2O3: C, 46.54; H, 2.07; N, 6.39.
Found: C, 46.82; H, 2.07; N, 6.30.

Example 84
3-[(5-Chioro-2-hydroxyphenyl)methyl}-5- 4-fluoro-3-(trifluoromethyl)-

phenyl]-1.3.4-oxadiazol-2(3H}-one (Xv84: X'=Cl, Y=H,R= R4=H,
R2=CFa, R4=F)
mp 163.5-165.5°C
Anal. caled. for G1gHgCIF4N203:  C, 49.44; H, 2.30; N, 7.21.
Found: C, 49.15; H, 2.16; N, 7.17.

Example 85
3-1[2-Hydroxy-5-chiorophenyljmethyl]-5-[2-chioro-5-(trifluaromethyl)-

henvll-1.3.4-oxadiazol-2(3H)-one (XV85: X'=Cl Y=H,R1=C| R2=
R3=H, R4=CF3)
mp 177-179°C
Anal. caled. for C1gHgCloFgN203: C, 47.43; H, 2.24; N, 6.91.
Found: C, 47.40; H, 2.24; N, 6.96.
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Example 86
3.[12-Hydroxy-5-chlorophenyljmethyl]-5-[3.5-dichicrophenyl]-1.3.4-

oxadiazol-2(3H)-one (XV86: X'=Cl,Y=H, R1=R3=H,R2=R4=Cl)
mp 207-209°C
Anal. caled. for C15HgClaN2O3: C, 48.48; H, 2.44; N, 7.54.

Found: C, 48.51; H, 2.37; N, 7.61.

Example 87
3-[{5-Chloro-2-hvdroxyphenytimethyl]-5-[2-fluoro-4-(triffucromethyl)-

phenyl]-1.3.4-oxadiazol-2(3H)-one (XV87: X'=Cl, Y =H,R'=F,R2=R*
=H, R3=CFa)
mp 202-204.5°C

Anal. calcd. for C1gHgGIF4N203:0.1 EtOAc: C, 49.55; H, 2.49; N, 7.05.
Found: C, 49.57; H, 2.51; N, 6.91.

Examples 88 and 89

et ias

XVIIBB-89

Example 88
3-(4-Acetylamino)-3.5-dichioro-2-hydroxyphenyl)methyl]-5-[3.4-

dichlorophenyl]1.3.4-oxadiazol-2(3H)-one (XVIIE: Y = NHAc, R' =R4=

H, R2=R3=Cl)
3-[[4-{Acetylamino)-5-chloro-2-methoxyphenyljmethyl}-5-[3,4-

dichlorophenyl}-1,3,4-oxadiazol-2(3H)-one (2 g, 4.3 mmol) was taken up

in dichloromethane (75 ml) and cooled to 0°C under Nz and 20 ml of

boron tribromide (1.0 M in CHaClo) was added. The reaction mixture

PCT/US97/14352
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was stirred for 18 h at 24°C and poured dropwise into 250 ml of

saturated NaHCO3 solution at 0°C with rapid stirring. The product was

extracted with ethyi acetate and THF (added for solubility), washed with
brine, and dried over MgS04 gave 1.9 g (98%).

The resulting phenol (1g, 2.3 mmol) was taken up in toluene

(150mi) and catalytic diisobutylamine (3.5ul} added followed by sulfuryl

chiloride (0.3 ml, 3.7 mmol). The solution was heated at 68°C over a

period of 72 h during which time additional suifuryl chiloride (1.63 ml,
20,3 mmol) was added until the reaction was complete. The precipitate
was filiered, washed with toluene, and dried to give 879 mg (81 %).

Recrystallization gave: mp 246 - 247°C; [R(KBr, v= o) 3379, 3231,

1780, 1657, 1473, 1409, 1134; TH NMR (300 MHz, DMSO-dg} & 2.05

(3H, s), 4.97 (2H, s), 7.45 (1H, s), 7.73 - 7.81 (2H, m), 7.92 - 7.96 (1H, m),

9,81 (1H, s), 10.01 (1H, s); MS(ESI)m/z: 460 (M-H").

Anal. calcd. for C17H141ClaNa04-0.05 HoO: C, 44.01; H, 2.41; N, 9.06.
Found: C, 43.85; H, 2.33; N, 9.23.

The chlorination was performed according to the procedure described in
R. A. Sheldon, et al. Tet. Lett. 36, 3893 (1995).

Example 89

3-[{4-Amino-3,5-dichloro-2-hydroxyphenylimethyl]-5-[3.4-

dichiorophenyl]1,3.4-oxadiazo]-2(3H)-one (XVII8%: Y = NHz, R =R¢=

H,R2=R3=Cl)
3-[(4-Acetylamino)-3,5-dichloro-2-hydroxyphenyl)methyl]-5-[3,4-

dichlorophenyl]-1,3,4-oxadiazol-2(3H)-one (521 mg, 1.1 mmol) was

taken up in absolute ethanal (80 mf) and concentrated HCI solution (12
ml) was added. The sclution was heated at refiux over a period of 22 h
during which time additional hydrochioric acid (6 ml) was added until the
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reaction was complete. After cooling, the precipitate was filtered and
dried to give 299 mg (63%); mp 200.5 - 202°C; IR(KBr, v= cml) 3343,
1780, 1609, 1447, 1289, 1214, 1166; TH NMR (300 MHz, DMSO-dg) &
4.83 (2H, 8), 5.48 (2H, 8), 7.17 (1H, 8), 7.69 - 7.73 (1H, m),7.75-7.78
(1H, m), 7.90 - 7.81 (1H, m), 9.49 (1H, s). MS(ESl)m/z: 418 (M-H").
Anal. caled. for C1sHgClaN304: C, 42.79; H, 2.16; N, 9.98; C}, 33.68.
Found: C, 42.71; H, 2.09; N, 9.77; C|, 34.11.

Examples 90 and 91

N
Y\_ ? a

N

ﬂ\ =

A2 /N_
F.C : “\<N OH
(4]
XV

Example 90
3-(5-Chloro-2-hvdraxyphenyhmethyl}-5-[2-(1H-imidazot-1-yl}-4-

trifluoromethyl)phenyl]-1,3.4-oxadiazol-2(3H)-one  (XVII90: 2-Im, 4-
CFa)
mp 242-243°C
Anal. caled. for C1gH12F3aNaOg: G, 52.25; H, 2.77; N, 12.83.
Found: C,51.9%; H, 2.72; N, 12.46.

Example 91
3-[(5-Chioro-2-hydroxyphenylimethyll-5-{4-(1H-imidazol-1 -yi)-3-

{trifluoromethyl)phenyll-1.3.4-oxadiazol-2(3H)-one (XVII9': 4-Im, 3-CF3)
mp 178-180°C

Anat. caled. for C1gH12F3N4040.25 H0; -0.1 EtOAC:
' C,51.77, H, 2.88; N, 12.45.
Found: C,51.60; H, 2.73; N, 12.44,

PCT/US97/14352
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Examples 92 - 98

! N
RZ!
R Ny OH
R! 0—&
o]
XV92-98

Example 92
3.J[2-Hvdroxy-5-(4-morpholinyimethyliphenylimethyl]-5-{4-trifluoro-

methylphenyl]-1,3.4-oxadiazol-2(3H)-one (XV92: X' = morphalinyl-
methyl, Y = H, R! = R2 = R4 = H, R8=CF3)
Foam.
Anal. caled. for GaqHzgFaNaC4-0.1 HaO; -0.2 CgHs:
C,58.94; H,4.32; N, 9.34. .
Found: C, 58.97: H, 4.44; N, 8.86.

Example 93
3-[5-Chloro-4-[{ethylmethylamino)-2-hydraxyphenyllmethyl]-5-[4-

trifluoromethyliphenyl]-1.3.4-oxadiazl-2(3H)-one (XVe3: X' = ethyl-

methylamino, Y = H, R1 = R2 = R4 = H, R3=CF3)

mp 132-133°C

Anal. calcd. for C1gH17GIFaN3O3: €, 53.34; H, 4.01; N, 9.82.
Found: C, 53.09; H, 3.90; N, 9.82.

Example 94

1.3.4-oxadiazol-2(3H)-one (XV94: X' =2-pyridinyl, Y =H,R1=RZ=R4=
H, R3=CFj)
mp 198-200°C
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Anal. calcd. for Cp1H14FaN303-1.0 H20; -1.0 HCI:
C,53.91; H, 3.66; N, 8.98.
Found: C, 53.65; H, 3.55; N, 9.00.

Example 95
3-[[5-{ 1-Methvi-1H-imidazol-2-y)-2-hydroxyphenylimethyl]-5-[4-

rifluoromethylphenyl]-1.3.4-oxadiazol-2(3H)-one {XV95: X'=1-
methyi-1H-imidazol-2-yl, Y = H, R! = R2 = R4 = H, R3=CFy3)

mp 177-180°C
Anal. caled. for CogHsF3N403:0.15 HoO: C, 57.32; H, 3.68; N, 13.37.
Found: C,57.48: H, 3.66; N, 12.95.

Example 96
3-[12-hvdroxy-5-(1-methyl-1H-imidazo-2-yl)phenylmethyi]-5-[3,5-

bis(trifiuoromethyl)phenyl]-1.3,4-oxadiazol-2(3H)-one (XV9: X'=1-
methyl-1H-imidazol-2-yl, Y = H, R1=R3=H, R2 = R4=CFy)
mp 203-206°C

Anal. caled. for Co1H14FgN4030.1 HoO:  C, 51.82; H, 2.96; N, 11.51.
Found: C,51.63; H, 2.94; N, 11.50.

Example 87
3-{[2-Hydroxy-5-(1H-imidazol-1-yiiphenyljmethyl-5-{4-(trifluioromethyl)-
phenyl]-1,3,4-oxadiazol-2(3H)-one (XV97: X' = 1H-Imidazol-1-yt, Y = H,
R1=R2=R4=H, R3=CFy)
Anal. calcd. for C1gH13F3N4O3: C, 56.72; H, 3.26; N, 13.93.

Found: C, 56.63; H, 3.22; N, 13.80.

Example 98

methyliphenvi]-1,3.4-oxadiazol-2(3H)-one (XV%: X' = 1H-Imidazol-1-yl,
Y =H, R! =R% = H, R2 = R*=CF3)
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mp 209-211°C
Anal. caled. for CopHq2FgN4Oa: C, 51.07; H, 2.57; N, 11.91.
Found: C, 50.87; H, 2.44; N, 12.01.

Examples 99 - 106

sz
a, HNY
F,C
N.
@\(, N OH
o4
0
xx99—106

Example 99

N-{2-Chloro-4-[[1,5-dihydro-5-ox0-3-[4-(trifluoromethylphenyl}-1,2.4-

oxadiazol-1-yllmethyl]-5-hydroxyphenyl]-4-morpholineacetamide

(XX99: Qu = morpholing}

mp 240-241°C

Anal. calcd. for CagHagCIFaN4Qs:  C, 51.52; H, 3.93; N, 10.92.
Found: G, 51.49; H, 3.91; N, 10.80.

Example 100
N-{2-Chloro-4-[[2,3-dihydro-2-oxo-5-{4-(triflucromethyl}phenyl}-1.3.4-

oxadiazol-3-ylimethyl}-5-hydroxyphenyl]-4-thiomorpholineacetamide

{(XX100: Qp = thiomorpholine)

mp 250-252°C

Anal. caled. for CooHagCIFgN404S: C, 49.96; H, 3.81; N, 10.59
Found: C,50.15; H, 3.96; N, 10.35.
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Example 101
N-[2-Chioro-4-[{2,3-dihydro-2-0x0-5-{4-(triftuoromethyl)phenyi]-1.3.4-

oxadiazol-3-ylimethyl]-5-hydroxypheny|]-4-methyl-1-

piperazineacetamide, dihydrochloride salt (XX'01: Qn=N-
methylpiperazine)

mp »220°C (dec)
Anal. caled. for CasHpaClFsN504:2.06 HC!; 0.7 EtOH; -0.2 H20:

C, 46.02; H, 4.70; N, 11.00.
Found: C, 45.97; H, 4.67; N, 10.77.

Example 102
N-[2-Chioro-4-[[2,3-dihydro-2-px0-5-[4-(trifluoromethyl)phenyl]-1.3.4-

oxadiazol-3-ylimethyll-5-hydroxyphenyli-4-phenyl-1-
piperazineacetamide, dihydrochloride salt (00102: Q= N-
phenylpiperazine)

mp 220-235°C

Anal. caled. for CogHosCIFaN504-1.75 HCI; -0.15 Ha0:

C, 51.53; H, 4.17; N, 10.73.
Found: C, 51.81; H, 4.33; N, 9.92.

Example 103
N-[2-Chloro-4-{[2 3-dihydro-2-ox0-5-{4-(trifluoromethyl)phenyl}-1,3.4-

oxadiazol-3-yljmethyi}-5-hydroxyphenyl]-4-benzyi-1-

piperazineacetamide (XX193: Qu = N-benzylpiperazine)

mp 187.5-190°C

Anal. caled. for C2gHz7CIFaNs04:  C, 57.86; H, 4.52; N, 11.63.
Found: C, 57.89; H, 4.36; N, 11.53.

PCT/USY97/14352




10

15

20

25

30

WO 98i04135

L9t -

Example 104
N-I2—Ch|oro-4-ﬂ2.3-dithro-2-oxo-5-I4-(trEfIuoromethvl)nhenviH 3.4-

oxadiazot-3-yljmethyl]-5-hydroxyphenyl -2-(dimethy|amino)acetamide,
hydrochioride salt (XX'1094: Q= dimethylamino)
mp >233°C (dec)

Anal. caled. for CogH1gClIF3N504-1.0 HCY; -0.5 Ho0; -0.1 Et20:
C, 46.79; H, 4.04; N, 10.70.
Found: C, 46.53; H, 3.99; N, 10.64.

Example 105
N-[2-Chloro-4-{[2,3-dihydro-2-oxo-5-{1,1’-biphenyl)-1,3.4-oxadiazol-3-
viimethyl]-5-hydroxyphenyl]-4-methyl-1-piperazineacetamide, bis-

hydrochloride salt (XX195: CF3 =Ph Qn = N-methylpiperazine)
mp 244-247°C
Anal. calcd. CogHagCIN504-2.0 HCI; -0.34H20:

C, 54.86; H, 5.05; N, 11.42.
Found: C, 54.33; H, 4.93; N, 11.10.

Example 106

vilmethyli-5-hydroxyphenyil-4-morpholineacetamide, hydrochioride salt
{XX108; CF3 = benzo, Qn = morpholing)

mp 170.5-176°C

Anal. calcd. for CogHaaCIN4Os-1.0 HCL; -0.5H20:

C, 55.57; H, 4.66; N, 10.37.
Found: C, 55.49; H, 4.59; N, 10.21.

Example 107

3-[(5-Chloro-2-hydroxyphenyl)methyl -5-[4-(trifluoromethyl)phenyl]-1,3.4-

oxadiazol-2(3H)-thione (XIX107)

PCT/US97/14352
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“ N OH
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S
x1x107
mp 192-194°C
Anal. caled. for C1gH1oCIF3N2028: C, 49.69; H, 2.61; N, 7.24,
Found: C,49.82;H,277;N,7.14._
Examples 108 and 1
Qﬂ
N
Cl %
F1C
\El,N»N OH
o4
o
xx1103-109
Exampte 108
3.{[5-Chloto-4-(2,3-dihydro-2-0xo-1H-imidazol-1-yl}-2-hydroxvphenyll-
rmethvl]-5-[4-(trifluoromethyl)phenyl]-1,3.4-oxadiazol-2(3H)-one (XXI108:
X=0)

mp 231-233°C
Anal. caled, for C1gH12CIFaN4Q4: C, 50.40; H, 2.67; N, 12.37.
Found: C, 50.18; H, 2.66; N, 12.27.

Example 109

methyl]-5-[4-(trifluoromethyl)phenyl}-1.3.4-oxadiazol-2(3H)-one (XX1108;
X=5)

mp 201-203°C
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Anal. cated. for C1gH42CIF3N4O38: C, 48.68; H, 2.58; N, 11.95.
Found: C, 48.65; H, 2.54: N, 11.84.

Preparation No. 5

The starting oxadiazoles were prepared according to the
procedure disclosed in D.H. Boschelli, et al. J. Med. Chem, 36, 1802
(1993).

Ry
R,
N.
R, 7 'NH
OFt

Exampie 110
-Ethoxy-5-4-(trifiucromethyl) phenyl]-4H-1,2 4-triazole (Rq1=Ra=H,

Rz = CFa)
5-[4-(Trifluoromethyl)phenyl]1,3,4-oxadiazol-2-amine (10 g,

44 mmol) and potassium hydroxide (7.4 g, 0.132 mol) dissoved in abs.
ethanol (300 ml) were heated at reflux for 3 h. After being cooled to
24°C, the solution was neutralized with acetic acid and concentrated by
rotary evaporation. The residue was taken up in ethyl acetate and
washed with water and brine. Recrystallization from acetonitrile / ether
(2:1) gave 9 g (82%); mp 151 - 152°C; IR(KBr, v =cm-1) 2996, 1534,
1460, 1330, 1162, 1130, 1070; *H NMR (300 MHz, DMS0-dg} 8 1.35
(3H,1,J = 7.1 Hz), 4.38 {2H, g, J =7.0 Hz), 7.82 (2H, d, J = 8.3 Hz), 8.10
(2H, d, J = 8.1 Hz), 13.64 (1H, br. 5); MS(DCmv/z: 258 (MH+)
Anal. caled. for Cq4H1oFaN30O: C,51.37; H, 3.92; N, 16.34.

Found: C,51.40; H, 3.74; N, 16.28.

Example 111
3-Ethoxy-5-3.4-dichlorophenyl]-4H-1,2,4-triazole {Ry=Ra=Cl, Rz =H)
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The title ethoxytriazole was prepared in a similar manner to
Example 110.

mp 165-165.5°C
Anal. calcd. for G1gHgClzN3O: C,46.54: H, 3.51; N, 16.28.
Found: C, 46.49; H, 3.56; N, 16.34.

Examples 112 - 114

al Y
Ra
N,
le N_Z/ oCH;
N=
QEt

XXIITIZ-I!'I

Example 112
N-[2-Chloro-4-[5-ethoxy-3-[[4-(trifluoromethyl)phenyljmethyl]-1H-1.2.4-
triazol-1-yl]-methoxyphenyllacetamide (XXI112: Y = NHAc, Ry =H,
Rz = CF3)

3-Ethoxy-5-[4-(triflucromethyl)phenyl]-4H-1,2,4-triazole (1.76 g,
6.8 mmol) and N-[4-(bromomethyl)-2-chioro-5-methoxyphenyljacetamide
[JP 49049929] (2.0 g, 6.8 mmol) were dissolved in anhydrous DMF at

24°C and 2 eqv. (408 mg, 14 mmol) of sodium hydride (80%) was added
in portions under No. The reaction mixture was stirred 18 h and poured

into water (2 vol) and extracted with ethyl acetate, washed with brine,
and dried. Chromatography, elution with 20% THF / benzene gave

gave 1.2 g (34%) of product, and 1.1 g (33%) of a regioisomer. IR(KBr, v
=cm-1) 3298, 1664, 1560, 1326, 1160, 1114; TH NMR (300 MHz,

DMSO-dg/CDClg) § 1.39 (3H, 1, J = 7.1 Hz), 2.08 (3H, ), 3.75 (3H, s),

453 (2H,q, J = 7.1 Hz), 5.07 (2H, s), 7.15 (1H, 5), 7.47 (1H, 5), 7.75 (2H,
d, J = 8.3 Hz), 8.07 (2H, d, J = 8.1 Hz), 9.48 (1H, 5); MS(ES)m/z: 469
(MR
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Anal. caled. for Co1HzoCIF3N4O3: €, 53.80; H, 4.30; N, 11.95.
Found: C, 53.93; H, 4.44; N, 11.85.

The following products were prepared in a simitar manner to
5 Example 112.

Example 113

1-vi-methoxyphenyljacetamide (XXI112: Y = NHAc, R1 =Rz=Cl)
10 mp 197-198°C
Anal. calcd. for CagH1gCl3N4O3:  C,51.14; H, 4.08; N, 11.93.
Found: C, 51.15; H, 4.17; N, 12.15.

Example 114
15 1-[(5-Chloro-2-methoxyphenyl)methyl]-5-ethoxy-3-[4-(trifluoromethyl)-
phenyl]-1H-1.2 4-triazole (XXI1114: Y =H, Ry =H, Rp = CF3)
mp 74-76°C
Anal. caled. for CgH17CIFaN302:  C, 55.42; H, 4.16; N, 10.20.
Found: C, 55.80; H, 4.43, N; 9.65,

20
Examples 115 - 117

a i

R,
N.
le N OCH;
HN—,
0

XIS
Example 115

-2, 4-dihydro-5.{4-

25  (trifluoromethyliphenyl]-3H-1,2 4-triazol-3-one (XXII15: Y = NHp,
Rt =H, Rz = CFg)
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N-[2-ChIoro-4—[5—ethoxy-3-[[4-(trifiuoromethyl)phenyl]methyl] -1H-
1.2 4-triazol-1-yl}-methoxyphenyljacetamide (1.5 g, 3.2 mmol)'was taken
up in absolute ethanol (100 ml) and 10 ml concentrated HCI solution and
heated at reflux for 20 min. Upon cooling a precipitate formed which
was filtered and suspended in ethyl acetate (some THF added to
dissolve) and washed with NaHCO3 solution, brine, and dried (MgSQa}.
mp > 270°C (subl); IR(KBr, v=cm1) 3442, 3344, 1680, 1622, 1324,
1164, 1128, 1066; 'H NMR (300 MHz, DMSO-dg) 83.70 (3H, s), 4.74
(2H, s), 5.36 (2H, s), 6.4 (1H, 5), 6.89 (1H, 3), 7.83 (2H, d, J = 8.4 Hz),
7.95 (2H, d, J = 8.2 Hz), 12.43 (1H, 5); MS(ESm/z: 397 (M-H')
Anal. calcd. for C17H14CIFgN402-0.1 H20: C, 50.95; H, 3.58; N, 13.98.

Found: C,50.66; H, 3.71; N, 13.44.

The following triazolones were prepared in a similar manner to

Example 115.

Example 116
2.[(4-Amino-5-chloro-2-methoxyphenylimethyl]-2.4-dihydro-5-[3.4-

dichlorophenyl]-3H-1,2 4-triazol-3-one (XXIII116; Y = NHz, Ry = Rz = Cl}

mp 265-268°C

Anal. calcd. for C1gH13ClaN4O2: C, 48.08; H, 3.28; N, 14.02.
Found: . C, 48.71; H, 3.58; N, 13.08.

Exampie 117
2.1{5-Chloro-2-methoxyphenylymethyi}-2 4-dihydro-5-[4-(trifluoromethyl)-

phenyl)-3H-1.2,4-triazol-3-one (XXII117: Y =H,Ry=H, Rz = CFa)

mp 245-246°C

Anal. calcd. for C17H43CIF3N302:  C,53.21; H, 3.41; N, 10.95.
Found: C, 53.15; H, 3.3¢, N; 10.93.
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The following phenols were prepared according to the BBr3

method of Example 78.

Examples 118 - 120’

Cl ¥
Ry
HN
o)
XXIIIIIS-IZU

Example 118
2—[(4-Amino-5-chloro-2-hvdroxvnhenv!)methvl]-z.4-dihvdro-5-[4-

ttrifluoromethviiphenyl]-3H-1.2,4-triazol-3-one (XXIi1t18; ¥ = NHg, Rt =

H, R2 =CF3)

Anal. calcd. for C1gH12CIFaN402:0.5 He0: C, 48.81; H, 3.33; N, 14.28.
Found: C,49.10; H, 3.42; N, 14.05.

Example 119
2.[(4-Amino-5-chloro-2-hydroxyphenylimethyl}-2.4-dih dro-5-[3.4-

dichlorophenyll-3H-1,2 4-triazol-3-one (XXN119: Y = NHp, Ry = Rz = Cl)

mp 290-293°C
Anal. caled. for C1sH11ClaN402:0.1 HoO: C, 46.48; H, 2.92; N, 14.45.
Found: C, 46.94; H, 2.84; N, 14.29,

Example 120
2-( 5-Chloro~2-hvdroxvnhenvhmethvl1-2.4—dihvdro-S-M-(triﬂuoromethvl}-

phenyl]-3H-1.2 4-triazol-3-one (XXII1120; Y = H, Ry =H, Rz = CF3)

mp >280°C

Anal. caled. for C1gH11CIFaN3O2:  C, 51.98; H, 3.00; N, 11.37.
Found: C,52.01; H, 3.04, N; 11.35.
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Preparation No. 6

Exarople 121
5-Chloro-3-[2-oxo0-2-[4-{trifluoromethyl)phenyllethyl]-2(3H)-benzoxa-

zolong (XXiV121)
CFy

a N °
Ty
(4}
XXIVvi2!

Bromine (0.67 mi, 13 mmol) was added dropwise to a solution of
4-{trifluoromethyljacetophenone (2.5g, 13 mmol) in diethylether (20 mi)
and 1,4-dioxane (10 ml) at room temperature. Chlorzoxazone (2.18 g,
13 mmol) was treated with sodium hydride (400 mg, 13 mmol) in DMF for
15 min. under Nz and transferred by cannulation into the freshly
prepared solution of bromide. The reaction mixture was stirred at 60°C
for 3 h, and poured into water (1 vol). The product was extracted with
sthyl acetate, and the organic layer washed with water and brine and

dried. Concentration gave a solid 4.4 g (93%) which was recrystallized
from acetonitrile. mp 188-189°C; |R(KBr, v=cm1) 1776, 1704, 1330,

1226, 1122; TH NMR (300 MHz, DMSO-dg) & 5.64 (2H, s), 7.20 (1H, dd,
J=8.6 Hz, 2.1 Hz), 7.4 (1H, d, J = 8.5 Hz), 7.57 (1H, d, J = 2.1 Hz), 7.99
(2H, d, J = 8.3 Hz), 8.27 (2H, d, J = 8.1 Hz); MS(DChHm/z: 356 {MH*)
Anal. calcd. for C1gHoCIFaNOs: C, 54.03; H, 2.55; N, 3.94.

Found: C,53.73; H, 2.43; N, 3.88.

Example 122
1-(§-Chioro-2-hvdroxyphenyl}-1 3-dihvdro-4-[4-(trifluoromethyl)phenyl-

2H-imidazol-2-one (XXV122)
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5-Chloro-3-[2-oxo-2-[4-(trifluoromethyl}phenyl]ethyl]-2(3H)-
benzoxazolone (1 g, 2.8 mmol) and ammonium acetate (2.1 g, 28 mmaol)
were taken up in acetic acid (100 ml) and heated at 100°C for 2 h. The

solution was poured into water (2 vol) and extracted into dichloro-
methane. Concentration gave a solid which was recrystaliized from

acetonitrile / ACOH (10 : 1). mp 278-279°C; 1R(KBr, v = cm1) 2980,
1668, 1624, 1498, 1328, 1170, 1136, 1066; 'H NMR (300 MHz, DMSO-
dg) §7.01 (1H, d, J =8.7 Hz), 7.26 (1H, dd, J = 8.7 Hz, 2.6 Hz), 7.46 (1H,
d, J=26Hz),752 (1H,d,J=1.6 Hz), 7.72 (2H, d, J = 8.6 Hz), 7.78 (2H,
d, J = 8.5 Hz), 10.27 (1H, s), 11.27 {1H, s); MS(ESI)m/z: 355 (MH*)
Anal. calcd. for C16H1qCIFaN202:  C, 54.18; H, 2.84; N, 7.90.

Found: C,53.98;H,2.89; N, 7.92.

Preparation No. 7

Exampie 123
4-{ Acetylamino)-5-chloro-2-methoxybenzoic acid. 4-(trifiuoromethyl)-

phenylhydrazide (Y = NHAc, Rq= CF3, Rp =H)
cl

Y
N‘N
R
o o o ’
Iso-butylchioroformate (1.6 mi, 16.4 mmel) was added dropwise to

a solution of 4-(acetylamino)-5-chloro-2-methoxybenzoic acid (49, 16.4
mmol) and 4-methylmorpholine (1.8 ml, 16.4mmol) in 400 mi of
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anhydrous THF at 0°C and stirred for 0.5 h at room temperature before

addition of 4-(trifluoromethyljphenylhydrazine (2.9 g, 16.4 mmol)
dissolved in 80 ml of the same solvent. The reaction mixture was stirred
8 h, diluted with ethyl acetate (1 vol), washed with water, saturated
NaHCO3 solution, and brine. Concentration gave a solid which was

recrystallized from acetonitrile 5.7 g (86%); mp 217-21 9°C; IR(KBr,v=

cm-1) 3410, 3286, 1704, 1670, 1500, 1338, 1238, 1104; TH NMR (300
MHz, DMSO-dg) 82.15 (3H, s}, 3.88 (3H, s), 6.88 (2H, d, J = 8.5 Hz), 7.49
{2H, d, J = 8.5 Hz), 7.68 (1H, 8), 7.76 (1H, 5}, 8.61 (1H, br. 8}, 9.62 (1H, br.
s) 10.01 (1H, br. s); MS(ESHm/z: 400 (M-H)
Anal, caled. for Cy7H15CIF3N3Og: G, 50.82; H, 3.76; N, 10.46.

Found: C,50.68; M, 3.79; N, 10.45,

The foilowing hydrazides were prepared using the procedure of
Example 123.

Example 124
4-{Acetvlamino)-5-chloro-2-methoxyvbenzoic acid, phenyihydrazide

(¥ = NHAc, Ri= Ry =H)

mp 180-181°C

Anal. caled. for C1gH16CINgO3; C, 57.58; H, 4.83; N, 12.59.
Found: C, 57.44; H, 4.77; N, 12,72.

Exaraple 125
5-Chloro-2-methoxybenzoic acid, 2-[4-(trifluoromethyl)phenyllhydrazide
(Y =H, R1=CF3, Ra =H)
mp 183.5-184.5°C
Anal. caled. for CisH12CIFaN202:  C, 52.27; H, 3.51; N, 8.13.
Found: C,52.17;H,3.53; N, 8.08.
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Examples 126_- 130
Cl

CH, 0 ©
0
XXVi26-130
Example 126
N-[2-Chloro-4-[4.5-dihydro-5-0xo-4-[4-(irifiuoromethyl)phenyl}-1.3.4-
oxadiazol-2-yl}-5-methoxyphenyl mide (XXVI126: ¥ = NHAG,

Ry =CF3, Ro =H)}

4-{Acetylamino)-5-chioro-2-methoxybenzoic acid, 4-
(triflucromethyl) phenylhydrazide (5.7 g, 14.2 mmol) was dissolved in
THF (500 mi) under No.and 1,1"-carbonyldi-imidazole (2.3 g, 14.2 mmol}
and triethylamine (1.5 ml, 14.2 mmol) added. Tﬁe solution was stirred for
18 h at 24°C before solvent was removed by rotary evaporation. The
residue was taken up in ethyl acetate (400 ml) and washed with 0.1N
HCI solution (100 ml), water (100 mi) and brine prior to dtying over
MgSQa. Recrystaliization from acetonitrile gave 3.3 g (55%}); mp 235 -

236°C. IR(KBr, v=cm-1) 3348, 1772, 1690, 1334, 1234, 1116; TH NMR

(300 MHz, DMSO-dg} §2.18 (3H, s), 3.89 (3H, s}, 7.51 (1H, 8), 7.79-7.93
(3H, m), 8.05 (2H, d, J = 8.5 Hz), 9.67 (1H, br. s); MS(ES)m/z: 426
(M-H)
Anal. caicd. for C1gH13CIFaN304: G, 50.54; H, 3.06; N, 9.82.

Found: C, 50.43; H, 3.01; N, 9.88.

The following oxadiazolones were prepared in a tashion simifar to
that of Example 126.

Example 127
N-[2-Chioro-4-[4.5-dihydrg-5-0x0-4-phenyll-1 3.4-oxadiazol-2-yl}-5-

methoxyphenyljacetamide (XXVI127:Y = NHAc, Ri=Ra = H)
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mp 216-217°C
Anal. calcd. for C17H14CINgO4:  C, 56.76; H, 3.92; N, 11.68.
Found: C,56.52;H, 3.76; N, 11.81.

Example 128
5-(5-Chloro-2-methoxyphenyt)-3-{4-(triflyoromethyliphenvi]-1,3,4-

oxadiazol-2(3H)-one (XXV1'28: Y =H, Ry =CF3,Ra=H)

mp 126.5-128°C

Anal. calcd. for C1gH10CIF3N203: C, 51.84; H, 2.72; N, 7.56.
Found: C, 51.69; H,2.77; N, 7.53.

The following anilines were by hydrolysis of the acetate according
to the procedure described in Example 68.

Example 129
5-{4-Amino-5-chloro-2-methoxyphenyl}-3-phenyl-1,.3,4-oxadiazol-2(3H)-

one (XXVI'29; ¥ =NHgz, Ry =Rg=H)

mp 193-185°C

Anal. caled. for C15H12CINgOs: C, 56.70; H, 3.81; N, 13.23.
Found: C, 56.44; H, 3.91; N, 12.30.

Example 130
5.{4-Amino-5-chloro-2-methoxyphenyl)-3-[3.4-dichloropheny(}-1.3.4-

oxadiazol-2(3H)-one (XXVI130: Y =NHz, Ry =Rz = Cl)

mp 220-221°C

Anal. caled. for C15H10ClaNaOg: C, 46.60; H, 2.61; N, 10.87.
Found: C,46.31; H,2.57; N, 10.65.

The following phenols were prepared according to the BBrg
method of Example 78.
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Examples 131 - 134

@,@

XXVII31-134

Example 131
5-{4-Amino-5-

1,3.4-oxadiazole-2-(3H)-one (XXVI131: Y = NHy, Ry = CF3, Rz =H)

mp 266-268°C

Anal. caled. for C1sHaCIFaNgOz: C, 48.47; H, 2.44; N, 11.30.
Found: C, 48.37; H, 2.38; N, 11.42.

Example 132

(3H)-one (XXV1132: Y =NHp, Ry =Ha=H)

mp 280-282°C

Anal. caled. for C14H10CIN3O3: C, 55.37; H, 3.32; N, 13.84.
Found: C,55.13;H, 3.38; N, 13.74.

Example 133
5-(5-Chloro-2-hydroxyphenyl)-3-[4-({trifluoromethyl)phenyl]-1,3.4-

oxadiazol-2(8H)-one (XXVI'33: Y =H, Ry =CF3, Ro =H)

mp 214-215°C

Anal. caled. for C15HgCIF3N203: G, 50.51; H, 2.26; N, 7.85.
Found: C,50.07;H,2.11; N, 7.96.

Example 134
5.{4-Amino-5-chlore-2-hydroxyphenyl)-3-[3,4-dichlorophenyi]-1,3.4-

oxadiazole-2-(3H}-one (XXVI134: Y = NHy, Ry = Rz = Cl)
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mp > 300°C

Anal. caled. for C14HgClaN303: C, 45.13; H, 2.16; N, 11.28.
Found: C,45.26; H, 2.12: N, 11.13.

Preparation No. 8

Exampie 135

a-Oxo-4-(triflucromethyl)benzensacetic acid, 2-(5-chioro-2-methoxy-

phenyl} hydrazone (XXVII'35: Ry = R3=R4=H, Ro=CF3)

Rl
Rz
CO,H
3 2
R f 1
R N.
NH
OCH,4
Cl
XXVIILEE

A solution of 4-bromohenzotrifluoride (22.5 g, 0.1 mol) in
anhydrous diethylether (30 ml) was added dropwise to a stirred
suspension of magnesium turnings (3.65 g, 0.15 mol) activated with

catalytic amount of dibromoethane {0.5 ml} in ether {30 ml) over 30 min.

The mixture was heated at reflux for 2 h, aliowed to cool, and added
dropwise over 30 min to a cold (-78°C) stirred solution of dry diethyl
oxalate (14.6 ¢, 0.1 mal) in 50 ml of the same solvent . The resultant

mixture was warmed to -20°C over 1 h and maintained at -20°C for 1 hr

before being acidified by slow addition of 1N HCI. The organic layer was
washed with saturated NaHCOjz solution, brine, and dried over NazSOa,

Concentration followed by vacuum distillation gave a liquid 22.1 g

(90%): bp 88-90°C /0.75 torr.
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The oxalate (12.3 g, 0.05 mol) was hydrolyzed upon being stirred
with 3N NaOH (50 mL} in THF (50 mL) while being heated at reflux for 6
hr. The THF was removed by rotary evaporation, and the aqueous
residue was cooled (0°C) and acidified with 6N-HCI. Extraction with
EtOAc, wash with brine, and dry (Na2S0a) afforded [4-(trifluorometiyl)-
phenyl]glyoxylic acid as a golden oil which upon standing under vacuum
solidified to a light yellow solid (10.2 g, 93%): mp 63-65°C.

Neat 5-chloro-2-methoxyphenylhydrazine (1.73g, 10 mmol) was
added portionwise to a stirred solution of [4-(trifluoromethyl)phenyl]-
giyoxylic acid (2.18 g, 10 mmol) in absolute ethanoi and the resultant
bright yellow suspension was stirred at room temperature for 30 min
before heating at reflux for an addtional 30 min. Solvent was removed
by rotary evaporation and the product recrystallized from EtOAc-hexanes
to afford the desired hydrazone carboxylic acid (3.57 ¢, 96%): mp 210-
212°C; IR (KBr, cm1) 3300-2300, 1660, 1230, 1160, 1116; TH NMR
(300 MHz, DMSO-dg) d 3.91 (3 H, 5), 6.98 (1 H, m), 7.10 (1H,d,J=87
Hz),7.44 (1 H,d,J =2.5Hz), 7.75 (2 H, d, J = 8.1 Hz)}, 7.92 (2H d Jd=
8.1 Hz), 12.62 {1 H, brd s); MS m/e 371 (M-H}.

Examples 136 - 138

a R
R! r?
N )
N R
CH0 )/'NH
0
XXVIIT136-138

Exampie 136
1-(5-Chloro-2-methoxyphenyl)-3-{4-(trifluoromethyl)phenyl]-1,2,4(4H)-

triazol-5-one (XXVIII136: Ry =Rg=R4=H, Ra=CFy)

PCT/US97/14352
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Diphenylphosphoryl azide (1.51 g, 5.5 mmol) was added to a
stirred solution of w-oxo-4-(trifluoromethyl)benzeneacstic acid, 2-(5-
chioro-2-methoxy-phenyl) hydrazone (1.86 g, 5 mmol) and triethylamine
(0.77 mL, 5.5 mmol) in dry toluene (60 mL}. The resultant yeillow solution
was heated at refiux for 3 h, diluted with ethy! acetate, and poured into
saturated NaHCOs solution (100 mL) with vigorous stirring. After
separation of the organic layer, the aqueous phase was further
extracted with ethyl acetate and the combined organic extracts were
washed with water, brine, and dried {(NagS04). Evaporation of the
solvents followed by trituration with warm ether gave a white solid 1.68g
(91%): mp 251-253°C; IR (KBr, cm-1) 2800, 1700, 1330, 1290, 1130; 1H
NMR (300 MHz, DMSO-dg} 8 3.79 (3H, s), 7.23 (1H, dd, J = 8.1, 1.2 Hz),
7.51 (1H,d, J =8.1 Hz), 7.53 (1H, d, d = 1.2 Hz), 7.88 (2H, d, J = 8.2 Hz),
12.6 (1H, brs); MS (DCl)m/z: 370 (MH*).

Anal. caled. for CigH11CIFaN302-0.17H20:C, 51.55; H, 3.08; N, 11.27.
Found: C, 51.54; H, 2.94; N, 11.07.

The compounds of the following Examples were prepared
according to the method in Example 136.

Example 137
1-(5-Chlora-2-methoxyphenyl)-3-[3-(trifluoromethyl)phenyl]-1.2 4(4H)-

triazol-5-one  (XXVII137: Ry =CF3, Rz =R3=R4=H)

mp 240-243°C

Anal. calcd. for C1gH11CIFaN302: C, 51.98 H, 3.00; N, 11.37.
Found: C,51.89; H, 3.02; N, 11.43.

Example 138
1-{5-Chioro-2-methoxyphenyl)-3-(3,5-bis(trifluoromethyl)ohenyl]-

1.2 Al4H)-triazol-5-one (XXVIII'38: Ry = Rz=CF3, R2=R4=H)
mp 227-230°C

PCT/US97/14352
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Anal. calcd. for C17H1oClFgN3Os: C, 46.65 H, 2.30; N, 9.60.
Found: C, 46.82: H, 2.23; N, 9.55.

Example 139
5.[5-Chloro-2-methoxyphenyl]-2.4-dihydro-2-[4-(triflucromethviiphenyl]-

1,2 4(3H)-triazol-3-one (XXIX139)

C1
CF,
N. /©/
v N

CH,0 HN

XXIX139

mp 265.5-267.5°C

Anal. calcd. for CgH11CIFgNgO2: C, 51.97; H, 3.00; N, 11.37.
Found: C, 51.90; H, 2.96; N, 11.43.

The foliowing phenols were prepared according to the BBrs
method of Example 78.

Examples 140 - 145

¢l Y
R R?
NS '
}- N
JH

HO

XXVIITH40-145

Example 140

1-(5-Chloro-2-hydroxyphenyl)-3-[4-(trifluoromethyl)pheny(]-1,2,4(4H}-

triazol-5-one (XXVlII"’fU: Ry =R3 = R4 =H, R2 =CF3)

mp 252-255°C

Anal. caled. for C15HgCIF3N302-0.1H20: G, 50.40; H, 2.59; N, 11.75.
Found: C, 50.39; H, 2.46; N, 11.63.

PCT/US97/14352
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Example 141
1-(5-Chloro-2-hydroxyphenyl)-3-[3-(trifluoromethyl)phenyl}-1.2,4(4H)-
triazol-5-one (XXVIN141: Ry = CF3, Rp=R3z=Rs=H).
mp 240-245°C
Anal. caled. for G1sHaCIF3N3Oz: C, 50.65; H,2.55; N, 11.81.

Found: C, 50.21; H, 2.50; N, 11.62.

Example 142
1-(5-Chioro-2-hydroxyphenyl)-3-[2-(triflucromethyljphenyi]-1 2.4(4H)-

triazol-5-one (XXVIII142: By = CF3, R{ =Rz =Ra=H)

mp 167-170°C

Anal. calcd. for C15HgCIFsNa02-0.78H0:  C, 48.72; H, 2.87: N, 11.36.
Found: C,48.73;H,251;N, 11.32.

Example 143
1-(5-0hloro-?,—hvdroxvohenvh-S-IS,5-bis(triﬂuoromethvnDhenyl}-

1.2 4{4H)-triazol-5-one (XXVIll143; Ry = Rz =CF3, R2=Rs=H)

mp 250-253°C

Anal. calcd. for C1sHgCIFeN302:0.56H20: G, 44.41; H, 2.10; N, 9.71.
Found: C, 44.62; H, 2.04; N, 9.61.

Example 144
1-(5-0h10ro—2-hvdroxvnhenvn-3-[2.4—bis(trif|uoromethyl)phenyl|-

{.2.4{4H)-triazol-5-one (XXVIII144: Ry =Rz =H, Ro =R =CFy)
mp 270-275°C
Anal. calcd. for C1sHaCIFsNgO2-1 Ho0-0.25 CH:Clg:
C, 42.16; H, 2.28; N, 9.08.
Found: C, 41.82; H, 2.18; N, 8.91.
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Example 145
1-(5-Chlorg-2-hydroxyphenyl)-3-[3-chloro-4-(trifluoromethyl)phenyil-

1,2 4(4H)-trigzol-5-one (XXVI145; Ry = Cl, Rp=CF3, Ra=Ry =H)

mp 220-224°C

Anal. calcd. for C15HaCizF3zNgO2: C, 46.18; H, 2.07;'N, 10.77.
Found: C, 45.99; H, 2.07; N, 10.54.

Example 146
5-[5-Chioro-2-hydroxyphenyl]-2.4-dihydro-2-[4-(trifluoromethyl}phenyl]-

1.2 4(3H)-triazol-3-one (XX1X146)

cl
CFs
T
4
N .
H

o]

HO

XXIX14
mp > 305°C
Anal. caled. for C15HgCIFgNaO2: C, 50.65; H, 2.55; N, 11.81.
Found: C, 50.66; H, 2.67; N, 11.73.

Reasonable variations, such as those which would occur to a
skilied artisan, can be made herein without departing from the scope of
the invention.
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We ciaim:
1. A compound of the Formula (1)
R OH i
R (CHo)y— Het— (CHgli \—\{Re (1)
R

wherein "Het" is a moiety selected from the group consisting of (A)
through (H):

(A)

(B) ,=( © ~ (] } N/

=’ |
’Nj{z 24(\ W

N:( {G)

(B) T N/ )
[ 2

\N—‘( {H)
\N'N

N - N\“,NH " h /N\n/ NH
z z
wherein
z is independently for each occurrence selected from O or S;
R3, RP
and R¢ each are independently selected from hydrogen, halogen,

OH, CF3, NOp, or
Rf
Ve
- nH-g- on-); N
o} Ao

provided RS is not hydrogen; and when R2 and RP are
hydrogen, R may be a heterocyclic moiety selecied from
the group consisting of imidazol-1-yl, morpholinomethyl, N-
methylimidazol-2-yl, and pyridin-2-yl;




10

15

20

25

30

WO 98/04135 PCT/USYT14352

111 -

Rdand Re  each are independently selected from hydrogen, halogen,
CF3, NOz or imidazol-1-yl;

m, n
and p each are independently selected from an integer of O or 1;

and

Rfand R¢  each are independently hydrogen; C1.4 alkyl; or Rl and RE,
taken together with the nitrogen atom to which they are
attached, is a heterocyclic moiety selected from the group
consisting of N-methyipiperazine, morpholine,
thiomorpholine, N-benzylpiperazine and imidazolinone;

ar a nontoxic pharmaceutically acceptable salt or solvate thereof.

2. A compound of claim 1 in which "Het" is a triazolone moiety of
group (C) or (F) and m=n=0.

3. A compound of ctaim 2 selected from the group consisting of:
1-(5-Chloro—2-hydroxyphenyl)-s-[4-(trifluoromethyt)pheny!]-1 2,4{(4H)-
triazol-5-one;

i -(4—Amino-5-chloro-2-hydroxyphenyl)-3-[4-(trifluoromethyl)phenyl]-
1,2,4(4H)-triazol-5-one;
1~(5—Chloro-2-hydroxyphenyl)~3-[3-(trifluoromethy!)phenyl]—1 ,2,4(4H)-
triazol-5-one;

1 -(5-Chloro-2-hydroxyphenyl)-3-[2-(trif|uoromethyl)phenyi]-1 ,2, 4(4H)-
triazol-5-one;
1-(5-Chloro-2-hydroxyphenyl)-3-[3,5-bis(triﬂuoromethyl)phenyl]—
1,2,4{4H)-triazol-5-one;

1 -(5-ChIoro-2-hydroxyphenyl)-s-[2,4-bis(trifluoromethyl)phenyl]—
1,2,4(44)-triazol-5-one;
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1 -(S—Ch|oro-2-hydroxyphenyl)-3-[3-chIoro-4-(trifluoromethyl)phenyl]-
1,2,4{4H)-triazol-5-one;

5-[5-Chloro-2-hydroxyphenyl}-2,4-d ihydro-4-[4-(triflucromethyfiphenyl]-
1,2,4(3H)-triazol-3-one;
4-(5-Chloro«2-hydroxyphenyl)-5-[3,5-bis(triﬂuoromeihyl)phenyl]—z,4—
dihydro-(3H)-1,2,4-triazol-3-one;
4-(5-Chloro-2-hydroxyphenyl)—5-[4-(1rifluoromethyl) phenyl}-2,4-dihydro-
(3H)-1,2,4-triazol-3-one;
4-(5-Chloro—2-hydroxyphenyl)-5-[3-(trifluoromethyl)phenyl]—2,4-dihydro-
{3H)-1,2,4-triazol-3-one;
4-(5-Chloro-2-hydroxyphenyl)-S-(4-f|uorophenyl)—2,4-dihydro-(Sﬁ)-1 V2,4~
triazol-3-one; and
[2-Hydroxy-s-(triiIuoromethyI)phenyl]-5-[4-(triﬂuoromethyl)phenyl]-2,4~
dihydro-4(3H)-1,2,4-triazol-3-one.

4, A compound of claim 1 in which "Het" is a triazolone moiety of
group {C) or (F),andm=1andn =0orm=0andn=1.

5. A compound of claim 4 selected from the group consisting of:
5-(5-Chioro-z-hydroxyphenyl)-4-[[4-(trifluoromethyl)phenyl]methy|]-2,4-
dihydro-(3H)-1,2,4-triazol-3-one;
2-[(4-Amino-5-chloro-2—hydroxyphenyi)methyi]-2,4—dihydro-5-[4-
(trifluoromethyl)phenyl]-(3H)-1,2,4-triazol-3-one;
2-[(4-Amino—5-chloro-2-hydroxyphenyl)methyl]-2,4-dihydro-5-[3.4—
dichloropheny!]-(3H)-1,2,4-triazol-3-one;
2-[(5-0hloro-2-hydroxyphenyl)methyl]-2,4-dihydro-5-[4-(trifluoromethyl)-
phenyl]-(3H)-1,2,4-triazol-3-one; and
4-(5-Chloro-2-hydroxyphenyl)-5-[[(triﬂuoromethyi)phenyl]methyl]—2,4-
dihydro-(3H)-1,2,4-triazol-3-one.

6. A compound of claim 1 in which "Het" is an oxadiazolone moiety

of group (A); and m=n=0.
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7. A compound of claim 6 seiected from the group consisting of:
5-(4—Amino~5-chloro-2—hydroxyphenyi)-3-[4-(trifluoromethyl)phenyl]-
1,3,4-oxadiazole-2(3H)-one;
5-(4-Amino-5-chioro-2-hydroxyphenyl)-3-phenyl-1 ,3,4-oxadiazole-
2(3H)-one;
5-(5-Chloro—2-hydroxyphenyl)-3-[4—(trifluoromethyl)phenyl]-1 3.4
oxadiazol-2(3H)-one;
5-(4—Amino-5-chIoro-2-hydroxyphenyl)-3-[3,4-dichlorophenyl]~1 3,4~
oxadiazole-2(3H)-one;

8. A compound of ¢laim 1 in which "Het" is an oxadiazolone moiety
of group (A); and m =1 and n=0.

9. A compound of claim 8 selected from the group consisting of:
3-[(4-Amino—5-chIoro-2-hydroxyphenyl)methyl]-5-[3,4-d§chlorophenyl]-
1,3,4-oxadiazol-2(3H)-cne;
3-[[4-(Amino)-5-chloro-2-hydroxyphenyl]methyl]—S-[S,S-dichlorophenyl]-
1,3,4-oxadiazol-2(3H)-one;
3-{(4-Amino-5-chloro-2-hydroxyphenyl)methyl]-s-[4-(triﬂuoromethyl)-
phenyl}-1,3,4-oxadiazol-2(3H)-one;
3-[(5-Chloro-2-hydroxyphenyl)methyl]—ﬁ-[4-(triﬂuoromethyl)_phenyl]-1 ,3,4-
oxadiazol-2(3H)-one;
3-[(5-Chloro-2—hydroxyphenyl)methyl]-5-[3,5—bis(triﬂuoromethyl)phenyl]-
1,3,4-oxadiazol-2(3H)-one;
3-[(5-Ch|oro-2-hydroxyphenyl)methyl]—5—[4-ﬂuoro-3-(triﬂuoromethyI)-
phenyl}-1,3,4-oxadiazol-2(3H)-one ;
3~[[5-Chloro-2—hydroxyphenyl}methyl]—5~[2-chloro-5-(trifluoromethyl)-
phenyl]-1,3,4-oxadiazol-2(3H)-one;
3-[[5-Ch|oro-2-hydroxyphenyl]methyl]—S-{3,5-dich|orophenyl]-1 3,4-
oxadiazol-2(3H)-one,
3-[(5-Ghlor0—2-hydroxyphenyl)methyl]-s-[2-f|uoro-4-(trifluoromethyl)-
phenyl}1,3,4-oxadiazol-2(3H)-one;
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3-[(4-Amino-3,5-dichloro-2-hydroxyphenyl)methyl]—S-[3,4-
dichlorophenyl]1,3,4-oxadiazol-2(3H)-one;
3-[(5-ChIoro-2-hydroxyphenyl)methyl]-s-[2—(1_I-_l-imidazol-1—yI)-4-
(trifluoromethyl)phenyl]-1,3,4-oxadiazol-2(3H)-one;

3-{(5-Chlo ro-2-hydroxyphenyl)methyl}-5-{4-(1H-imidazol-1-yi)-3-
(trifluoromethyl)phenyli-1 ,3,4-oxadiazol-2{3H)-one; '
3-[{2—Hydroxy-5-(4-morpholinyimethyl)phenyl]methyl]-s-[4-trifluoro-

3-{5-Chloro-4-[(ethylmethylamino)-2-hydroxyphenylmethyl]-5-4-
3-[[2-Hydroxy~5-(2-pyridiny!)phenyl]methyl]—5-[4-(trifIuoromethyl)phenyl]-

3-[[5-(1-Methyl-1H-imidazol-2-yl)-2-hyd roxyphenyljmethyl]-5-[4-
(trifiuoromethyl)phenyl]-1,3,4-oxadiazol-2(3H)-one;
3-[[2-Hydroxy-5-(1-methyl-1H-imidazo-2-yl)phenyl]methyl]-5-[3,5-
bis{triflucromethylphenyl}-1,3,4-oxadiazol-2(3H)-one;
3-[[2-Hydroxy-5-(1H-imidazol-1 -yi)phenyllmethyl]-5-[4-{trifluoromethyl)-

3-[[2-Hydroxy-5-(1H-imidazol-1-yl)phenylimethyl]-5-[3,5-bis(trifluoro-

N-[2-Chloro-4-[[1,5-dihydro-5-ox0-3-[4-(trifiuoromethyl)phenyi}-1.2 4-
oxadiazol-1 -y]]methyl]-S-hydroxyphenyl]-4-morpholineacetamide;
N-[2-Chloro-4-[[2,3-dihydro-2-oxe-5-{4-(triflucromethyl)phenyi}-1,3,4-
oxadiazol-3-yljmethyl]-5-hydroxyphenyi]-4-thiomorpholineacetamide;
N-[2-Chloro-4-{[2,3-dihydro-2-oxo-5-[4-(trifluoromethyl)phenyl}-1,3,4-
oxadiazol-3-yllmethyl]-5-hydroxyphenyll-4-methyl-1-

N—[2-Chioro—4-[[2,3-dihydro-2-oxo-5-[4-(iriﬂuoromethyl)phenyl]-1 3.4
oxadiazol-3-yljmethyl]-5-hydroxyphenyl]-4-phenyl-1-

N-[2-Chloro-4-[[2,3-dihydro-2-oxo—5-[4—(trif!uoromethyl)phenyl]-1 ,3,4-
oxadiazoI-S-yllmethyl}-5-hydroxypheny!]-4-benzyl-1 -

5
i methyl)phenyl}-1,3,4-oxadiazol-2(3H)-one;
?
10 trifluoromethyl)phenyl]-1,3,4-oxadiazl-2(3H)-one;
1,3,4-oxadiazol-2(3H)-one;
15
phenyl]-1,3,4-cxadiazol-2(3H)-one;
20  methyl)phenyl]-1,3,4-oxadiazol-2(3H)-one;
25
piperazineacetamide;
30 piperazineacetamide;
piperazineacetamide;
L
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N-[2-Chloro-4-[[2,S-dihydro-2-oxo-5-[4-(triﬂuoromelhyl)phenyl]-1 ,3,4-
oxadiazoi-s-yllmethyI]-5-hydroxyphenyl]-2-(dimethylamino)ac’etamide;
N-[2-Chioro-4-[[2,3-dihydro-2-oxo-5—(1 ,1"-biphenyl)-1 ,3,4—oxadiazoi'-3-
ylimethyl]-5-hydroxyphenyl]-4-methyl-1 -piperazineacetamide;
N-[2-Chloro-4-[[2,3-dihydro-2-0x0-5-[naphth-2-yl]-1 ,3,4-oxadiazol-3-
ylimethyi}-5-hydroxyphenyl]-4-morpholineacetamide;
3-[[5-Chloro-4-(2,3-dihydro-2-oxo-1H-imidazol-1 -ylj-2-hydroxyphenyl]-
melhyl]—5-[4-(triﬂuoromethyl)phenyi}-1,3,4-oxadiazol-2(3_H_)-one; and
3-[[5-Chloro-4-(2,3-dihydro-2-thio-1ﬂ-lmidazoM-yl)-2-hydroxyphenyl]-
methyl]-5-[4-(trifluoromethyl)phenyl]-1 ,3,4-oxadiazol-2(3H)-one.

10. A compound of ciaim 1 in which *Het" is an imidazole moeity of
group (D) or (E), and m=n=0.

11. A compound of claim 10 selected from the group consisting of:
4-Chloro-2-{2-[4-(irifiuoromethyl)phenyl]-1H-Imidazol-1-yl]phenot;
4-Chioro-2-[1-[4-(trifluoromethyl)phenyf]- 1H-imidazol-2-yllphencl;
4-Chloro-2-{1-phenyl-1H-imidazol-2-yljphenal; and 1-(5-chloro-2-
hydroxyphenyl)-5-f4-(trifluoromethyl)phenyl]- 1H-imidazole.

12. A compound of claim 1 selected from the group consisting of:
4-Chloro-2-{3-amino-[5-[4-(trifluoromethy!)phenyl]-1,2,4-triazol-4(4H)-
ylllphenot;
1-(5-Chloro-2-hydroxyphenyl)-1,3-dihydro-5-phenyl-2H-imidazol-2-one;
3-[(5-Chio ro-2-hydroxyphehyl)methyi]-s-[4-(triﬂuoromethyl)ph enyl}-1,3,4-
oxadiazol-2(3H)-thione; and
4-(5-Chloro-2-hydroxyphenyl)-5-{4-(trifluoromethyl) phenyl]-2 4-dihydro-
(38H)-~1,2,4-triazol-3-thione.

13, The compound of claim 1 which is 3-{{5-Chloro-2-hydroxyphenyl)
methyl]-5-[4-(trifluoromethyl)phenyl(l-1 ,3,4-oxadiazol-2(3H)-one.
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14. The compound of claim 1 which is 1-(5-Chioro-2-hydroxyphenyl)-
3-{4-(trifluoromethyl)phenyl]-1,2,4(4H)-triazol-5-one.

15.  The compound of claim 1 which is 3-[[4-Amino-5-chloro-2-
hydroxyphenyl]methyl]-5-[3,5-dichlorophenyl]-1 ,3,4-0xadiazoi-2(3H)-

one.
16. The compound of claim 1 which is 3-[(4-Amino-5-chioro-2-
hydroxyphenyl)methyl}-5-[3,4-dichlorophenyl}-1 ,3,4-oxadiazol-2(3H)-

one.

17.  The compound of claim 1 which is 5-(4-Amino-5-chloro-2-

hydroxyphenyl)-3-[4-{trifluoromethyl)phenyl]-1 3 4-oxadiazole-2(3H)-
one.

18. 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.

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

claim 1.
20. A method of claim 12 wherein said disorder is ischemia,
convulsions, asthma, Irritable bowel syndrome, migraine, traumatic brain

injury, male erectile dysfunction and urinary incontinence.

21. The method of claim 20 wherein the disorder is cerebral ischemia.
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