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NOVEL COMPOUNDS

FIELD OF THE INVENTION

This invention relates to novel compounds which sre thyroid receptor ligands, and to
methods of preparing such compounds and to methods for using such compounds such as
in the regulation of metabolism.

BACKGROUND OF THE INVENTION

While the extensive role of thyroid hormones in regulating metabolism in humans is well
recognized, the discovery and development of new specific drugs for improving the
treatment of hyperthyroidism and hypothyroidism has been slow. This has also limited
the development of thyroid agonists and antagonists for treatment of other important
clinical indications, such as hypercholesterolemia, obesity and cardiac arrhythmias.

Thyroid hormones affect the metabolism of virtually every cell of the body. At normal
levels, these hormones maintain body weight, metabolic rate, body temperature and
mood, and influence blood levels of serum low density lipoprotein (LDL). Thus, in
hypothyroidism there is weight gain, high levels of LDL cholesterol, and depression. in
hyperthyroidism, these hormones lezd to weight loss, hypermetabolism, lowering of
serum LDL levels, cardiac arrhythmias, heart failure, muscle weakness, bone loss in
postmenopausal women, and anxiety.

Thyroid hormones are cumrently used primerily as replacement therapy for patients with
hypothyroidism. Therapy with L-thyroxine retums metabolic finctions to normal end
can easily be monitored with routine serum messurements of levels of thyroid-
stimulating hormone (TSH), thyroxine (3,5,3',5'-tetraiodo-L-thyronine, or Ta4) and
triiodothyronine (3,5,3"-triiodo-L-thyronine, or T;). However, replacemsnt therapy,
pasticularly in older individuals;- »may E restricted by certain detrimental effects from
thyroid hormones. ..

, CONFIRMATION COPY
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In addition, some cffects of thyroid hormones may be therapeutically usefu! in non-
thyroid disorders if adverse effects can be minimized or eliminated. These potentially
useful influences include weight reduction, lowering of serum LDL levels, emelioration
of depression and stimulation of bone formation. Prior sttempts to utilize thyroid
hormones pharmacologically to treat these disorders have been limited by manifestations
of hyperthyroidism, and in particular by cardiovascular toxicity.

Furthermore, useful thyroid agonist dmgs should minimize the potential for undesired
consequences due to locally induced hypothyroidism, i.e. sub-normal levels of thyroid
hormone activity in certain tissues or organs. This can arise because increased circulating
thyroid hormone agonist concentrations may cause the pituitary to suppress the secretion
of thyroid stimulating hormone (TSH), thereby reducing thyroid hormone synthesis by
the thyroid gland (negative feedback control). Since endogenous thyroid hormone levels
are reduced, localized hypothyroidism can result wherever the administered thyroid
agonist drug fails to compensats for the reduction in endogenous hormone levels in
spocific tissues. For example, if the thyroid agonist drug does not penetrate the blood-
brain barrier, the effects of TSH suppression can lead to CNS hypothyroidism and
associated risks such as depression.

Development of specific and selective thyroid hormone receptor ligends, particularly
agonists of the thyroid hormone receptor could lead to specific therapies for these
common disorders, while avoiding the cardiovasculasand other toxicity of native thyroid
hormones. Tissue-selective thyroid hormone agonists may be obtained by selective tissue
uptake or extrusion, topical or local delivery, targeting to cells through other ligands
attached to the agonist and targeting receptor subtypes. Tissue selectivity can also be
achieved by selective regulation of thyroid hormone responsive genes in a tissue specific
manner.

Accordingly, the discovery of compounds that are thyroid hormone receptor ligands,
particularly selective agonists of the thyroid hormone receptor, may demonstrate 2 utility
for the treatment or preventm@w or disorders essociated with thyroid hormone
activity, for example: (1) replecement therapy in elderly subjects with hypothyroidism

4% TorNTmica
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who are at risk for cardiovascular complications; (2) replacement therapy in elderly
subjects with subclinical hypothyroidism who sre at risk for cardiovascular
complications; (3) obesity; (4) hypercholesterolemia due to elevations of plasma LDL
levels; (5) depression; and (6) osteoporosis in combination with a bone resorption
inhibitor.

SUMMARY OF THE INVENTION
In accordance with the illustrative embodiments and demonstrating features of the

present invention, compounds are provided which are thyroid receptor ligands, and have
the general formuls I:

R R R Ry R
o
Ry—O X CH;);-('I:—N l-Ru
b Iilz 7
Ry Ry
I .

or a pharmaceutically acceptable salt thereof, whersin:

R; is selected from a group consisting of hydrogen, halogen, and C, to Cg alkyl;

R is selected from the group consisting of halogen, C, to Cs alkyl, C; to Cg alkenyl, C; to
Cs alkynyl, C4 to C; cycloalkenyl, C; to C; cycloalkoxy, SO:(NR 4R;s), N(R;)SO:R 7,
SRi7, SOR 7, SO:R 7, COR 6, and CR;s(OR¢)R;s; Or Ry is hydrogen when R, is alkyl
and R, is halogen;

Ry is selected from the group consisting of hydrogen, alkyl, benzyl, aroy}, end alkanoyl;

»

-

~rucipd 5l
R4 is halogen, cyano or alkyl; -
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Rs and R¢ are independently selected from hydrogen, halogen; cyano, C4 alkyl, C; to C¢
cycloalkyl; where at least one of Rg and Ry is not hydrogen;

Ry and Ry are independently selected from hydrogen, halogen, aryl and alkyl, end Ry and
Rio may be joined so as to comprise a chain of 2 to 6 methylene groups to form a ring of
3 to 7-membered in size;

Rg and R, are each independently selected from the group conaisting of hydrogen,
halogen, alkoxy, hydroxy (OH), cyano, and alkyl;

provided that not more than one of Rz, Ry, Ry and Ry are hydrogen;
Ry) is hydrogen, halogen or alkyl;
Rz is hydrogen or alkyl;

Ry is carboxylic acid (COOH) or esters thereof, phosphonic and phosphinic acid or
esters thereof, sulfonic acid, tetrazole, hydroxamic acid, thiazolidinedione,
acylsulfonamide, or other carboxylic acid surrogates known i the art;

Ry4 and Rys for each occurrence are each independently selected from the group
consisting of hydrogen, alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl,
and Ry and R;s may be joined so a3 to comprise a chain of 3 to 6 methylene groups to
form a ring of 4 to 7-membered in size;

Rys is selected from a group consisting of hydrogen, alkyl, cycloalkyl, aryl, heteroaryl,
arylalkyl and heteroarylalkyl;

~ypdpd &5-
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5 Ryyis selected from a group consisting of alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl and
heteroarylatkyl;

Ris and Ryy for each occurrence are each independently selected from the group

consisting of hydrogen, alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl;
10
n is an integer of 0, l or 2;

X is selected from: -O-, -CHz-, -CF3-, -Se-, -NH-, -§-, -§O-, -SOz- and -CO-;

15 The definition of formula ! above includes all prodrugs, stereoisomers and
pharmaceutically acceptable saits of formula 1.

The compounds of formula I are thyroid hormone receptor ligands and include

compounds which ere, for example, selective agonists, partial agonists, antagonists or
20 partial antagonists of the thyroid receptor. Preferably, the compounds of formula 1
r posussactivitynagonimdﬂwthymidmepmr.mdmybgundinlhetrutmmtof

diseases or disorders associated with thyroid receptor activity. In particular, the
compounds of formula 1 may be used in the treatment of diseases or disorders associated
with metabolism dysfunction or which are depmden: upon the expression of a T
25 regulated gene, such as obesity, hypercholesterolemia, atherosclerosis, cardiac
arthythmias, depression, osteoporosis, hypothyroidism, goiter, thyroid cancer, glaucoma,
skin disorders or diseases and congestive heart failure.

The present invention provides for compounds of formuia I, pharmaceutical compositions
30  employing such compounds and for methods of using such compounds. In particutar, the
present invention provides for a pharmaceutical composition comprising a therapeutically

effective amount of a mpomd of formula 1, alone or in combination with a
pharmaceutically acceptable cnner‘h

.)C

rman



4

WO 2004007430 PCT/EP2003/067333

20

25

Further, in accordance with the present invention, & method is provided for preventing,
inhibiting or treating the progression or onset of discases or disorders associated with the
thyroid receptor, such as the diseases or disorders defined above and hereinafter, wherein
a therapeutically effective amount of a compound of formula I is administered to a
mammalian, ¢.g., human patient in need of treatment.

The compounds of the invention can be used alone, in combination with other
compounds of the present invention, or in combination with one or more other agent(s)
active in the therapeutic areas described herein.

In addition, a method is provided for preventing, inhibiting or treating the diseases as
defined above and hereinafier, wherein a therapeutically effective amount of a
combination of a compound of formula I and another compound of the Invention and/or
ancther type of therapeutic agent, is administered to  memmalian petient in need of
treatment,

Compounds of the invention include, but are not limited to, ﬂ1e. following:
'N-[3,S-DichIoM-(4-hydroxy-3—isopmpyl—5—melhyl|innoxy)hmmyl] glycine (E1);

-

N-[!l.5-Dichlom-4-(3-bromo-4—hydmxy—5-inopmpylphemxy)benmyl] glycine (E2);
e Cl
H

HO

Cl
N-[3,S-Dichlwwws-impmpylphmmy)bmmyl] glycine (£3);
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Me
Ct
HO ¢
H E
5 Br Cl
N-{3,5-Dichloro-4-(3-chioro-4-hydroxy-S5-isopropylphencaty)benzoyl) glycine (E4);
M & Cl
H
HO
H
d

N-{3,5-Dichloro-4-(3-cyano-4-hydroxy-S5-isopropylphencxy)benzoyl] glycine (ES);

10 N-[3,5-Dichloro-4-(3-fluoro-4-hydroxy-S5-isopropylphenoxy)benzoyl] glycine (E6);

Me
a
H
—COO0H
H :
cl

N-{3,5-Dichloro-2-methyl-4-(3-methyl-4-hydroxy-S-isopropylphenoxy)benzoyl] glycine
E);

M' . g
M Cl Me

H
H H—E—COOH
Cl
15 N-[S,S-Dibromo-2-methyl-4-(3-meﬂ1yl4-hydmxy—5—isopmpylphmoxy)bmyl] glycine
(E9).
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N-[3,5-Dimethyl-2-methyl-4-(3-methyl-4-hydroxy-S-isopropylphenoxy)benzoyl] glycine

E9).
Me

Me Mo
H
HO%—O N I!I—G)OH

L-N-[3,5-Dibromo-4-(3-fluoro-4-hydroxy-5-isopropylphenoxy)phenylacetyl] valine

(E10).
Me
M By,

Mn\FMe
M ,-E-H—E-ooon

D-N-{3,5-Dibromo-4-(3-chloro-4-hydroxy-S-isopropylphenoxy)phenylacetyl]

phenyiglycine (E11)
g“' ,.; QO
. !

adon ]

L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)phenylacetyl] valine

(E12)
Me
g 3'; Me. d. Me
H ,-g—ﬁ-g—ooou
BY
Y s
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L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropyl-S-methylphenoxy)phenylacetyljphenyl

mﬁ?m

L-N-[3,5-Dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylecetyilphenylglycine

it

DETAILED DESCRIPTION OF THE INVENTION

The following definitions apply to the terms as used Ihrougho!nt this specification, unless
otherwise limited in specific instances.

The term “thyroid receptor ligand™ as used herein is intended to cover any moiety, which
binds to a thyroid receptor. The ligand may act as an:agonist, an antagonist, a partial
agonist or a partial antagonist. Another term for “thyroid receptor tigand™ is
“thyromimetic”™.

Unless otherwise indicated, the term "alkyl" as employed herein alone or as part of
another group includes both straight and branched chain hydrocarbons, containing | to 12
carbons (in the case of alkyl or alk), in the normal chein, preferably | to 4 carbons, such
as methyl, ethyl, propyl, isopropyl, butyl, t-butyl, or isobutyl, pentyl, hexyl, isohexyl,
heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethyipentyl, nonyl, decyl, undecyl, dodecy!.
Ag defined and claimed haghi_*gs Jerm "alkyl” includes alkyl groups as defined above
optionally substituted with.1 to 4 substituents which may halo, for example F, Br, Cl or I

‘9.




WO 2004/007430 PCT/EP2003/067333

15

35

or CF3, alkyl, alkoxy, aryl, aryloxy, aryl(aryl) or diaryl, erylalkyl, arylalkyloxy, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkylalkyloxy, optionally
substituted amino, hydroxy, hydroxyalkyl, acyl, oxo, alkanoyl, heteroaryl, heteroaryioxy,
cycloheteroalkyl, arylheteroaryl, arylalkoxycarbonyl, heteroarylalkyl, heteroarylalkoxy,
aryloxyalkyl, aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino,
alkoxycarbonyl, alkylaminocarbonyl, nitro, cyano, thiol, haloalkyl, trihaloalkyl, alkylthio
or carboxyl(or alkyl ester thereof).

Unless otherwise indicated, the term “cycloalkyl™ as employed hezein alone or as part of
another group includes saturated cyclic hydrocarbon groups or partially unsaturated
(containing | or 2 double bonds) eyclic hydrocarbon groups, contsining one ring and a
total of 3 to 8 carbons, preferably 3 to 6 carbons, forming the ring. As defined and
claimed herein, the term "cycloalkyl" includes cycioalkyl groups as defined above
optionally substituted with 1 or more substituents, such as those defined for alkyl,

The term “aryl” or “Ar” as emplayed herein alone or as part of another group refers to
monocyclic and bicyclic aromatic groups containing 6 to 10 carbons in the ring portion
(such as phenyl or naphthyl including l-naphthyl and 2-naphthyl). As defined and
claimed herein, the term "aryl” includes aryl groups as defined above optionally
substituted through any available carbon atom(s) with 1 or more substitusnts, such as
haio, alkyl, haloalkyl, atkoxy, haloalkoxy, alkenyl, trifiuoromethyl, trifiuoromethoxy,
alkynyl, hydroxy, amino, nitro, cyano, carboxyl(or alkyl ester thereof) or any of the other
substituents described for alkyl. ' P

Unless otherwise indicated, the term "heteroaryl” or "heteroaromatic” es used herein
alone or as part of another group rofers to 8 5- or 6-membered aromatic ring which
includes 1, 2, 3 or 4 hetero atoms such as nitrogen, oxygen, or sulfur, and such rings
fused to an aryl, cycloalkyl, heteroaryl or cycloheteroalkyl ring (e.g. benzothiophenyl,
indole), and includes possible N-oxides. A “substituted heteroaryl” group includes a
heteroaryl optionally substituted with one or more substituents such as any of the alkyl or
aryl substituents set out above. As defined and claimed herein, the term "heteroary!”
includes heteroaryl groups as ﬁfﬂg above optionally substituted through any available

-10-
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carbon atom(s) with | or more substituents, such es any of the substituents described for
alky! or aryl.

Unless otherwise indicated, the term "alkenyl” as used herein by itself or as part of
another group refers to straight or branched chain radicals of 2 to 20 carbons, preferably 2
to 12 carbons, and more preferably 2 to 8 carbons in the normal chain, which include one
or more double bonds in the normal chain, such as vinyl, 2-propenyl, 3-butenyl, 2-
butenyl, 4-pentenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 3-heptenyl, 4-
heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl, 3-undecenyl, 4-dodecenyl, 4,8,12-
tetradecatrienyl, and the like. As defined and claimed herein, the term "alkenyl” includes
alkenyl groups as defined above optionally substituted through any available carbon
atom(s) with 1 or more substituents, such as any of the substituents described for alkyi or
aryl. .

Unless otherwise indicated, the term "alkynyl” as used herein by itself or as pert of
another group refers to straight or brenched chain radicals of 2 to 20 carbons, preferably 2
to 12 carbons and more preferably 2 to 8 carbons in the normal chain, which include one
or more triple bonds in the normal chain, such as 2-propynyl, 3-butynyl, 2-butynyl, 4-
pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl, 3-heptynyl, 4-heptynyl, 3-
octynyl, 3-nonynyl, 4-decynyl,3-undecynyl, 4-dodecynyl and the like. As defined and
claimed herein, the term "alkyny|” includes alkynyl groups as defined ebove optionally
substituted tiwough any available carbon atom(s) with 1 or more substituents, such as eny
of the substituents described for alkyl or aryt. "

The term “cycloalkenyl” as employed herein alone or as part of another group refers to
cyclic hydrocarbons containing 3 to 12 carbons, preferably 5 to 10 carbons and 1 or 2
double bonds. Exemplary cycloalkenyl groups include cyclopentenyl, cyclohexenyl,
cyclohexadienyl, and cycloheptadienyl, which may be optionally substituted as defined
for cycloalkyl. As defined and claimed herein, the term "cycloalkenyl” includes
cycloalkenyl groups as defined above optionally substituted through any aveilable carbon
atom(s) with 1 or more substituents, such as any of the substituents described for atkyl or
II'YL L
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The term “halogen” or “halo” as used herein alone or as part of another group refers to
chlorine, bromine, fluorine, and iodine as well as CF;, with chlorine or bromine being
preferred.

The term “alkanoyl” as employed herein alone or as part of another group is alkyl or
cycloalkyl linked to a carbonyl group.

The term “aroyl” as employed herein alone or as part of another group is aryl or
heteroaryl linked to a carbonyl group.

Unless otherwise indicated, the terms "alkoxy”, "aryloxy" or "heteroaryloxy” as
employed herein alone or as part of another group includes any of the above alkyl, aryl or
heteroaryl groups linked thorough an oxygen stom.

The term "cyano," as used herein, refers to a -CN group.

The term “arylalkyl” and "heteroarylalkyl" as employed herein alone or &s part of another
group refer to alkyl groups as described above having en aryl or heteroaryl substituent,
Representative examples of arylalkyl include, but are not limited to, benzyl, 2-
phenylethyl, 3-phenylpropyl. '

Unless otherwise indicated, the terms "arylalkoxy" and "cycloelkoxy" as employed herein
alone or as part of another group include and aryl cycloalkyl groups linked thorough an
oXygen atom.

The term “carboxylic acid™ or "carboxyl”, as used herein, refers to a -COOH group.

The term "benzyl" as used herein refers to -CH:CgHs, which may optionally be
substituted as defined above for alkyl.

mecompoundsoffomth;g‘bymnas salts, which are also within the scope of
this invention. Pharmaceutically scceptable (i.e., non-toxic, physiologically acceptable)

-12-
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salts are preferred. 1f the compounds of formula I have, for example, at least one basic
center, they can form acid addition saits. These are formed, for example, with strong
inorganic acids, such as mineral acids, for exemple sulfuric acid, phosphoric acid ora
hydrohalic acid, with strong organic carboxylic acids, such as alkanecarboxylic acids of 1
to 4 carbon atoms which are unsubstituted or substituted, for example, by halogen, for
example acetic acid, such as saturated or unsaturated dicarboxylic acids, for example
oxalic, malonic, succinic, maleic, fumaric, phthalic or terephthalic acid, such as
hydroxycarboxylic acids, for example ascorbic, glycolic, lactic, malic, tartaric or citric
acid, such as amino acids, (for example aspartic or glutemic acid or lysine or arginine), or
benzoic acid, or with organic sulfonic acids, such as (C,-Cy) alkyl or arylsulfonic acids
which are unsubstituted or substituted, for example by halogen, for example methyl- or p-
toluene- sulfonic acid. Comesponding acid addition salts can also be formed having, if
desired, an additionaily present basic center. The compounds of formula I having at least
one acid group (for example COOH) can also form salts with bases. Suitable salts with
bases are, for example, metal salts, such as alkali mets! or alkaline carth metal salts, for
example sodium, potassium or magnesium salts, or salts with ammeonia or an organic
amine, such as morpholine, thiomorpholine, piperidine, pyrrolidine, a mono, di or tri-
lower alkylamine, for example ethyl, tertbutyl, diethyl, diisopropyt, triethyl, tributyl or
dimethyl-propylamine, or a mono, di or trihydroxy lower alkylamine, for example mono,
di or tricthanolamine. Corresponding intemal salts may furthermore be formed. Salts that
are unsuitable for pharmaceutical uses but which can be employed, for example, for the
isolation or purification of free compounds of formula | or their pharmaceutically
acceptable salts, are also included. Preferred salts of;the compounds of formula [ which
contain a basic group include monohydrochlaride, hydrogensulfete, methanesuifonate,
phosphate or nitrate. Preferred salts of the compounds of formula I which contain an acid
group include sodium, potassium and magnesium salts end pharmaceutically acceptable
organic amines.

The compounds of formula [ may also heve prodrug forms. Any compound that will be
converted in vivo to provide the bioective agent (i.e., the compound of formula I) isa
prodrug within the scope and spirit of the invention.

i A S
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Various forms of prodrugs are well known in the art. A comprehensive description of
prodrugs and prodrug derivatives may be found in: (i) The Practice of Medicinal
Chemistry, Camille G. Wermuth et al., Ch 31, (Academic Press, 1996); (ii) Design of
Prodrugs, edited by H. Bundgaerd, (Elsevier, 1985); and (iii) 4 Textbook of Drug Design
and Development, P. Krogsgaard-Larson and H. Bundgaard, eds. Ch 5, pgs 113 - 191
(Harwood Academic Publishers, 1991). Said references are incorporated herein by
reference.

Embodiments of prodrugs suitable for use in the present invention include lower alkyl
esters, such as ethyl ester, or acyloxyalkyl esters such as pivaloyloxymethyl (POM) of &
carboxylic acid group for R;3.

Embodiments of prodrugs suitable for use in the present inveation include prodrugs
which mask the free phenolic hydroxyl group present in formula I, as depicted in the
structure below where the prodrug aroyl or alkanoyl group is the moiety, R-CO-, in
which R is alkyl, heteroaryl or aryl.

n—&-oiﬁi}— ﬁ—qcu,)rc—n R,

Furthermore, embodiments of prodrugs suitable for masking the phenolic hydroxy! group
discussed above include phenolic alkyl ethers, such as depicted in the structure below
where R = atkyl. Metabolic hydroxylation of the carbon of the alkyl group R that is
attached to the phenolic oxygen leads to an intermediate capable of further decomposition
to release the free phenol form of compounds of formulz 1.

R, R

3t

All stereoisomers of the mﬁgugmpf the instant invention are contemplated, either in
admixture or in pure or_substantially pure form. The compounds of the present invention

-14.-
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can have asymmetric centers at any of the carbon atoms including any one or the R
substituents. Consequently, compounds of formula I can exist in enantiomeric or
diestereomeric forms or in mixtures thereof. The processes for preparation can utilize
racemates, enantiomers or diastereomers as starting materials. When diastereomeric or
enantiomeric products are prepared, they can be separated by conventional methods for
example, chromatographic or fractional crystallization.

An administration of a therapeutic agent of the invention includes administration of a
therapeutically effective amount of the agent of the invention. The term “therapeutically
effective amount” as used herein refers to an amount of a therapeutic agent to treat or
prevent a condition treatable by administration of a composition of the invention, That
amount is the amount sufficient to exhibit a detectable therapeutic or preventative or
ameliorative effect. The effect may inchude, for example, treatment or prevention of the
conditions listed herein. The precise cffective amount for & subject will depend upon the
subject’s size and health, the nature and extent of the condition being treated,
recommendations of the treating physician, and the therapeutics or combinetion of
therepeutics selected for administration. Thus, it is not useful to specify an exect
effective amount in advance.

The compounds of formula I may be prepared by the exemplary processes described in
the following reaction schemes, as well as relevent published literature procedures that
are used by one skilled in the art. Exemplary reagents and procedures for these reactions
appear hereinafter and in the working Examples. Protection and deprotection in the
Schemes below may be carried out by procedures generally known in the art (see, for
example, T. W. Greene & P. G. M. Wuts, “Protecting Groups in Organic Synthesis”, 3"
Edition, Wiley, 1999),

Scheme 1
R, 1 * BF, 'D&:ln
O =¢ 1(x-0)
1 N e a

—
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The iodonium salt methodology depicted in Scheme 1 is amply described in the literature
for the synthesis of thyroid hormone analogs (“Novel Thyroid Receptor Ligands and
Methods, Y.-L. Li, Y. Liu, A. Hedfors, J. Malm, C. Mellin, M. Zhang, PCT Int. App. WO
9900353 A1 990107; D. M, B. Hickey et al., J. Chem. Soc. Perkin Trans. 1, 3103-3111,
1988; N. Yokoyama et al,, J. Med. Chem., 38, 695-707, 1995), and to diaryl ethers in
general (E. A. Couladouros, V. I. Moutsos, Tetrahedron Lett., 40, 7023-7026, 1999). The
reaction of an iodonium salt 1 with an appropriate hydroxy benzoic acid intermediate 2
provides the diaryl ether product 3 which may be readily converted by those of normal
skill in the art to compounds of formula I in which X = O.

Scheme 2

Ry
Ra H ¥
R||+ B

4 5{(Y=F, | BrorC) -]
Scheme 2 depicts another general synthetic approach to compounds of formula I for
which X = O. An appropriately substituted phenol 4 is alkylated with an appropristely
substituted intermediate 5, in which Y is a displaceable group such as fluoro, chloro, iodo
or bromo and the activating group B is one that both activates the group Y towards
nucleophilic displacement and is capable of being subsequently transformed to a
carboxylic acid (such as formyl (CHO) or nitro (NO), to provide the intermediste 6. The
activating group B in intermediate 6 is then ll.lblﬂll_gﬂ! transformed to a carboxylic
acid or derivative which can then be further converted to compounds of formula I for
which X = O. Such activating functional groups and their means of conversion are well-
known to those skilled in the art. For example, when B is a nitro function in intermediate
6, the nitro group can be reduced to an amino group by methods well known in the art,
such as the use of catalytic hydrogenation in the presence of, for example, Raney nickel
or palladium on charcoal catalyst, in a polar solvent such as glacial acetic acid or ethanol.
Altematively, the reduction can be accomplished using iron powder in aqueous glacial
acetic acid at ambient temperatures. The resulting aryl amine can be converted to the
corresponding diazonium salt by the use, for example, of 2 mixture of sodium nitrite and
sulfuric acid in approprla}e SBIVEE The resulting diazonium group cen then be
converted to a formyl group'(CHO) by the reaction with carbon monoxide catalyzed by

-16-
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an appropriate palladium catalyst such as pelladium acetate. Aftef coupling to the
intermediate 5, subsequent protecting group and functional group manipulation provides
the desired compounds of formula [ in which X = O. Another activating group is formyl
(B =-<CHO). After coupling to the second eromatic ring, the sldehyde group cen be
oxidized to a carboxylic acid, then converted to the compounds of formula I in which n =
0. Furthermore, the same resulting carboxylic acid can be homologated to an zcetic acid
group by well known means such as the Arndt-Eistert homologation to uitimately provide
examples of | for which n = 1. The approach depicted in Scheme 2 for the general
synthesis of diaryl ethers for thyromimetics is well precedented in the literature (P. D.
Leeson, J. C. Emmett, J. Chem. Perkin Trans. 1, 3085-3096, 1988; N. Yokoyama etal., J.
Med. Chem., 38, 695-707, 1999).

Further means for synthesizing compounds of formula I in which X =0, NH, S, CO or
CH; are generally described in the literature (for X =0: D. M. B. Hickey et al., J. Chem.
Soc. Perkin Trans. 1, 3097-3102, 1988; Z.-W. Guo et al,, J, Org. Chem., 62, 6700-6701,
1997; D. M. T. Chan et al., Tetrahedron Lett., 39, 2933-2936, 1998; D. A. Evans et al.,
Tetrahedron Lett, 39, 2937-2940, 1998; G. M. Sulemonczyk et al., Tetrahedron Lett., 38,
6965-6968, 1997, 1.-F. Marcoux, J. Am. Chem. Soc., 119, 10539-10540, 1997, A. V.
Kalinin et al., J. Org. Chem., 64, 2986-2987, 1999; for X =N: D. M. T. Chan et al.,
Tetrahedron Lett., 39, 2933-2936, 1998; J. P. Wolfe ct al,, J. Am. Chem. Soc., 178, 7215,
1996; M. 8. Driver, J. F. Hartwig, J. Am. Chem. Soc., 118, 7217, 1956; see references in
the review by C. G. Frost, P. Mendonca, J. Chem. Soc. Peckin I, 2615-2623, 1998; for X
=$: C.R. Harrington, Biochem. J., 43, 434-437, 1948; A. Dibbo et al,, J. Chem. Soc.,
2890-2902, 1961; N. Yokoyama et al., United States Pztent 5,401,772, 1995; for X = CO
or CHy: L. Homner, H. H. G. Medem, Chem. Ber., 85, 520-530, 1952; G. Chiellini <t al.,
Chemistry & Biology, J, 299-306, 1998; and for X = CF2, see G. S. Lal etal., J. Org.
Chem,, 65, 4830-4832, 2000).

Methods applicable to the synthesis of compounds of formula I in which X = O and R,
and R, are independently varied as hydrogen, halogen and alkyl are described in “Novel
Thyroid Receptor Ligands and Methods, Y.-L. Li, Y. Liu, A. Hedfors, J. Malm, C.
Mellin, M. Zhang, PC'l‘.lnt._"_)}__pg.‘y_p 9900353 Al 990107.
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Scheme 3

"0 Ee 2 2 o

2 (Rqy = Me; Ry = H; n= 0)
Scheme 3 deucnbes the synthesis ofmmrmedma 2 in which Rs = R¢ =Br or Cl, Ry = Me,
Ry=H,R=Hand n=0. Acctophenone 7 (commercially available) is subjected to
haloform reaction conditions with sodium hypochlorite or hypobromite to simultaneously
convert the acetyl function to carboxyl and to halogenate the two positions ortho to the
phenolic hydroxyl group. Esterification gives the target intermediate 2 which is

employed in the chemistry described in Scheme 4.
) E E

Scheme 4

e = gy £
_"",;IE;

5(Y =1, B=CHO)
Scheme 4 describes the use of intermediate 2 for the synthesis of intermediate 5 in which
Y=1and B =CHO. Intermediate ester 2 is reduced to aldehyde 9 by reducing agents
such as diisobutylaluminum hydride (DiBAI-H), Compound 9 is converted to triflate 10
by the use of triflic anhydride and an organic amine base such as tricthylamine. Reaction
of triflate 10 with sodium iodide provides the target aryl iodide aldehyde § which can be
utilized in the chemistry described in Scheme 2 above.
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Scheme 5

Y B e 0
wz&rm Ko

(R| R1-|=H Ry =iPr,

demeSdesmbuthuynﬂm:sofmtmnedm4mwhmhR| andR" =H,R;=
isopropyl and R; is an acetyl protecting group (<COCH;). Phenol 11 is oxidized to
quinone 12, which upon reduction with sodium hydrosulfite (N&;$;05) is converted to
hydroquinone 13. Acetylation of 13 under standard conditions gives bis-acetate 14 which
provides the desired target compound 4 after treatment with 1 equivalent of sodium
hydroxide to remove the least hindered ecetete group to provide the compound 4 which
can be utilized in the chemistry described in Scheme 2 above.

Scheme 6

1§ |
Scheme 6 describes an approach to the synthesis of compounds of formula I in which the
group R, is a lower atkyl group, such as methyl or ethyl. Aryl bromide intermediate 15 is
obtained by bromination of the corresponding free phenol (R; = OH; obtained by
procedures such as those described in Scheme 1 and Scheme 2), followed by installation
of a protecting group (PG) on the phenolic hydroxyl. The group Ry is introduced by
coupling the aryl bromide intermediate 15 with an alkyl boronic ecid in the presence of
an appropriate palladium catalyst, such as [1,1-bis(diphenylphosphino)-
ferrocene]dichloropalladin(ii) @Hasada et al, Synlett, 1995, 283). The aryl bromide
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intermediate 15 may be substituted by the corresponding aryl iodide or aryl trifiate and
undergo the same transformation.

Scheme 7
A
7.1 R,
Ryy
16

(7.2) Altematively 18 — | {R¢=Me)

2 H;0; or 1,3-propane
diol

3 EL8H

Scheme 7 depicts two procedures for the specific introduction of a methyl group in the R,
position. Both methods proceed by (1) hydroxymethylation ortho to the phenolic
hydroxy! group (R) in intermediate 16 (obtained by following procedures such as those
described in Scheme 1 and Scheme 2, followed by (2) reduction of the hydroxymethyt
group to a methyl group using a lupnt such as tricthylsilane. In reaction 7.1,
hydroxymethylation is achieved by the use of hexamethylenetetramine in the presence of
triflucracetic acid. In reaction 7.2, the hydroxymethylation step is promoted by the use of
benzene boronic acid which complexes the initial adduct in the form of a dioxaborin
intermediate. The desired hydroxymethyl compound is liberated cither by exchange with
ethylene glycol or reaction with hydrogen peroxide (Nagata et al, Synthesis, 1979, 365).

Other means are known to those of normal skill in the art for installing a methyl group on
an aromatic ring. For example: (1) aryl bromides and jodides may be methylated by
treatment with Me,Sn (tetramethyltin) in the presence of palladium catalyst (Tet Lett,
1999, 40, 2719-2722); (2) ary! triflates are methylated by treatment with Me,In
(trimethylindium) in the presence of pelladium catalyst (Org Lett, 1999, 7, 1267-1269;
(3) aryl triflates are converted to aryl methyl compounds by treatment with MeyAl
(trimethylaluminum) in the presence of palladium catalyst; (4) aryl triflates are also
methylated by treatment with-methykboronic acid in the presence of palladium catalyst
(Synlett, 1995, 283-284), *-
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UTILITIES & COMBINATIONS

UTILITIES: The compounds of the present invention are thyroid receptor ligands, and
include compounds that are, for example, selective agonists, partial agonists, antagonists
or partial antagonists of the thyroid receptor. Preferably compounds of the present
invention possess activity as agonists of the thyroid receptor, preferably sclective agonists
of the thyroid receptor-beta, and may be used in the treatment of diseases or disorders
associated with thyroid recoptor activity. In particular, compounds of the present
invention may be used in the treatment of diseases or disorders associated with
metabolism dysfunction or which are dependent upon the expression of a T; regulated
gene.

Accordingly, the compounds of the present invention can be administered to mammals,
preferably humans, for the treatment of a variety of conditions and disorders, including,
but not limited to hypothyroidism; subclinical hyperthyroidism; non-toxic goiter;
atherosclerosis; thyroid hormone replacement therapy (e.g., in the elderly); malignent
tumor cells containing the thyroid receptor; papillary or folliculer cancer; maintenance of
muscle strength and function (¢.g., in the elderly); reversal or prevention of frailty or age-
related functional decline (“ARFD”) in the elderly (e.g., sarcopenia); treatment of
catabolic side effects of glucocorticoids; prevention and/or treatment of reduced bone
mass, density or growth (e.g., osteoporosis and osteopenis); treatment of chronic fatigue
syndrome (CFS); accelerating healing of complicated fractures, e.g. distraction
ostecogenesis; in joint replacement; eating disorders (e.g., anorexia); trestment of obesity
and growth retardation associated with obesity; treatment of depression, nervousness,
irritability and streas; treatment of reduced mental energy and low self-esteem (e.g.
motivation/assertiveness); improvement of cognitive function (e.g., the treatment of
dementia, including Alzheimer's disease and short term memory loas); treatment of
catabolism in connection with pulmonary dysfunction and ventilator dependency;
treatment of cardiac dysfunction (¢.g., associated with vaivular disease, myocardial
infarction, cardiac hypertrophy or congestive heart failure); lowering blood pressure;
protection against ventricujar dysflmuon or prevention of reperfusion events; treatment
of hyperinsulinemia; mmulq:on of osteoblnu bone remodeling and cartilage growth;
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regulation of food intake; treatment of insulin resistance, including NIDDM, in mammals
(¢.g., humans); treatment of insulin resistance in the heast; trestment of congestive heart
failure; treatment of musculoskeletal impairment (e.g., in the elderly); improvement of
the overall pulmonary function; skin disorders or diseases, such as glucocorticoid induced
dermal atrophy, including restoration of dermal atrophy induced by topical
Blucocorticoids, and the prevention of dermal atrophy induced by topical glucocorticoids
(such as the simultaneous treatment with topical glucocorticoid or a pharmacological
product including both glucocorticoid and a compound of the invention), the
restoration/prevention of dermal atrophy induced by systemic treatment with
glucocorticoids, restoration/prevention of atrophy in the respiratory system induced by
local treatment with glucocorticoids, UV-induced dermal strophy, dermal atrophy
induced by aging (wrinkles, etc.), wound healing, keloids, stria, cellulite, roughened skin,
actinic skin damage, lichen planus, ichtyosis, acne, psoriasis, Dernier’s disease, eczema,
atopic dermatitis, chloracne, pityriasis and skin scarring.

The term treatment is also intended to include prophylactic treatment. In addition, the
conditions, discases, and maladies collectively referenced to as "Syndrome X" or
Metabolic Syndrome as detailed in Johannsson J. Clin. Endocrinol, Metab., 82, 727-34
(1997), may be treated employing the compounds of the invention.

COMBINATIONS: The present mventmn Includes within its scope pharmaceutical
compositions comprising, as an active mgredlent, a therapeutically effective amount of at
least one of the compounds of formula , alone or in combination with a pharmaceutical
carrier or diluent. Optionally, compounds of the present invention can be used zlone, in
combination with other compounds of the invention, or in combination with one or more
other therapeutic agent(s), e.g., an antidiabetic agent or other pharmaceutically active
material,

The compounds of the present invention may be employed in combinetion with other
modulators and/or ligands of the thyroid receptor or other suitable therapeutic agents
useful in the treatment of the aforementioned disorders including: anti-diabetic agents;
anti-osteoporosia agents; anti-obesity agents; growth promoting agents (including growth
hormone lecretngom).;nﬁ-mﬂmmm agents; anti-anxiety agents; anti-depressants;
anti-hypertensive agent: cqﬂﬁymnds cholesterol/lipid lowering agents; eppetite
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suppressants; bone resorption inhibitors; thyroid mimetics (including other thyroid
receptor agonists); anabolic agents; and anti-tumor agents.

Examples of suitable anti-diabetic agents for use in combination with the compounds of
the present invention include biguanides (e.g., metformin or phenformin), glucosidase
inhibitors (¢.g,. acarbose or miglitol), insulins (including insulin secretagogues or insulin
sensitizers), meglitinides (e.g., repaglinide), sulfonylureas (e.g., glimepiride, glyburide,
gliclazide, chlorpropamide and glipizide), biguanide/glyburide combinations (e.g.,
Glucovance®), thiazolidinediones (e.g., troglitazone, rosiglitazone and pioglitazone),
PPAR-alpha agonists, PPAR-gamma agonists, PPAR alpha/gamma dual agonists, SGLT2
inhibitors, glycogen phosphorylase inhibitors, inhibitors of fatty acid binding protein
(aP2), glucagon-like peptide-1 (GLP-1), and dipeptidyl peptidase TV (DP4) inhibitors.

Examples of suitable anti-osteoporosis agents for use in combination with the compounds
of the present invention include elendronate, risedronate, PTH, PTH fragment, raloxifene,
calcitonin, RANK ligand antagonists, calcium sensing receptor antagonists, TRAP
inhibitors, selective estrogen receptor modulators (SERM) and AP-1 inhibitors.

Examples of suitable anti-obesity agents for use in combination with the compounds of
the present invention include aP2 inhibitors, PPAR gamma antagonists, PPAR delta
agonists, beta 3 adrenergic agonists, such as AJ9677 (Takeda/Dainippon), L750355
(Merck), or CP331648 (Pfizer) or other known beta 3 agonists as disclosed in U.S. Patent
Nos. 5,541,204, 5,770,615, 5,491,134, 5,776,983 and, 5,488,064, a lipase inhibitor, such
as orlistat or ATL-962 (Alizyme), a serotonin (and dopamine) reuptake iphibitor, such as
sibutramine, topiramate (Johnson & Johnson) or axokine (Regeneron), other thyroid
receptor beta drugs, such as a thyroid receptor ligand as disclosed in WO 97/21993 (U.
Cal SF), WO 99/00353 (KaroBio) and GB98/284425 (KaroBio), CB-1 (cannabinoid
receptor) antagonists (see G. Colombo et al, "Appetite Suppression end Weight Loss
After the Cannebionid Antagonist SR 141716", Life Sciences, Vol 63, PL 113-117
(1998)) and/or an anorectic agent, such as dexamphetamine, phentermine,
phenylpropanolamine or mazindol.

|

"-‘.'-.x-"bi-ﬂ;'

m—
-




25

35

WO 2004007430 PCT/EP2002/007333

The compounds of the present invention may be combined with growth promoting
agents, such as, but not limited to, TRH, diethylstilbesterol, theophyliine, enkephalins, E
series prostaglandins, compounds disclosed in U.S. Petent No. 3,239,345, e.g., zeranol,
and compounds disciosed in U.S. Patent No. 4,036,979, e.g., sulbenox or peptides
disclosed in U.S. Patent No. 4,411,890.

The compounds of the invention may also be used in combination with growth hormone
secretagogues such as GHRP-6, GHRP-1 (as described in U.S. Patent No. 4,411,890 and
publications WO 89/07110 and WO 89/07111), GHRP-2 (as described in WO 93/04081),
NN703 (Novo Nordisk), LY444711 (Lilly), MK-677 (Merck), CP42439] (Pfizer) end B-
HT920, or with growth hormone releasing factor and its analogs or growth hormone and
its analogs or somatomedins including IGF-! and IGF-2, or with alpha-adrenergic
agonists, such as clonidine or serotinin 5-HTp agonists, such s sumatriptan, or agents
which inhibit somatostatin or its release, such as physostigmine and pyridostigmine. A
still further use of the disclosed compounds of the invention is in combination with
parathyroid hormone, PTH(1-34) or bisphosphonates, such as MK-217 (alendronate).

A still further use of the compounds of the invention is in combination with estrogen,
testosterone, a selective estrogen receptor modulator, such as tamoxifen or raloxifene, or
other androgen receptor modulators, such as those disclosed in Edwards, J. P. et 2l., Bio.
Med. Chem. Let., 9, 1003-1008 (1999) and Hamann, L. G. ct &l., J. Med. Chem., 42, 210-
212 (1999).

. g
A further use of the compounds of this [nventlon is in combination with steriodal or non-
steroidal progesterone receptor agonists (“PRA”), such as levonorgestrel,
medroxyprogesterone acetate (MPA).

Examples of suitable anti-inflammatory agents for use in combination with the
compounds of the present invention include prednisone, dexamethasone, Enbrel®,
cyclooxygenase inhibitors (i.e., COX-! and/or COX-2 inhibitors such as NSAIDs,
aspirin, indomethacin, ibuprofen, piroxicam, Naproxen®, Celebrex®, Vioxx®), CTLA4-
Ig sgonists/antagonists, CD40 I ‘_nnugonim. IMPDH inhibitors, such as
mycophenolate (Callcipi__ﬂ;.)_, infegrin antagonists, alpha-4 beta-7 integrin antagonists,
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s cell adhesion inhibitors, interferon gamma antagonists, ICAM-1, tumor necrosis factor
(TNF) antagonists (e.g., infliximab, OR1384), prostaglandin synthesis inhibitors,
budesonide, clofazimine, CN1-1493, CD4 antagonists (¢.g., priliximab), p38 mitogen-
activated protein kinase inhibitors, protein tyrosine kinase (PTK) inhibitors, IKK
inhibitors, and therapies for the treatment of irritable bowel syndrome (e.g-, Zelmec® and

10 Maxi-K® openers such as those disclosed in U.S. Patent No. 6,184,231 B1),

Example of suitable anti-anxicty agents for use in combination with the compounds of
the present invention include diazepam, lorazepam, buspirone, cxazepam, and
hydroxyzine pamoate. .

15
Examples of suitable anti-depressants for use in combination with the compounds of the
present invention include citalopram, fluoxstine, nefazodone, sertraline, and paroxetine.

r For the treatment of skin disorders or diseases as described above, the compounds of the
20 present invention may be used alone or optionally in combination with a retinoid, such as
3 tretinoin, or & vitamin D analog.

Examples of suitable anti-hypertensive agents for use in combination with the
compounds of the present invention include beta edrenergic blockers, calcium channel
25  blockers (L-type and T-type; ¢.g. diltiazem, verapamil, nifedipine, amlodipine and
mybefradil), diuretics (e.g., chlorothiazide, hydrochlerothlezide, flumethiazide,
hydroflumethiazide, bendroflumethiszide, methylchjorothiazide, trichloromethiazide,
polythiazide, benzthiazide, ethacrynic scid tricrynafen, chlorthalidone, furosemide,
musolimine, bumetanide, triamtrenene, amiloride, spironolactone), renin inhibitors, ACE
30 inhibitors (e.g., captopril, zofenopril, fosinopril, enalapril, ceranopril, cilazopril, delapril,
pentopril, quinapril, ramipril, lisinopril), AT-1 receptor antagonists (e.g., losarten,
irbesartan, valsartan), ET receptor antagonists (e.g., sitaxsentan, atrsentan and
compounds disclosed in U.S. Patent Nos. 5,612,359 and 6,043,265), Dual ET/All
antagonist (e.g., compounds disclosed in WO 00/01389), neutral endopeptidase (NEP)
35 inhibitors, vasopepsidase inhibitors (dual NEP-ACE inhibitors) (2.g., omapatrilat and

gemopatrilat), and nitrates.:~ "

[
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Examples of suitable cardiac glycosides for use in combination with the compounds of
the present invention include digitalis and ouabain.

Examples of suitable cholesterol/lipid lowering agents for use in combination with the
compounds of the present invention include HMG-CoA reductase inhibitors, squalene
synthetase inhibitors, fibrates, bile acid sequestrants, ACAT inhibitors, MTP inhibitors,
lipooxygenase inhibitors, an ileal Na'/bile acid cotransporter inhibitor, cholesterol
absorption inhibitors, and cholesterol ester transfer protein inhibitors (e.g., CP-529414).

MTP inhibitors which may be employed herein in combination with one or more
compounds of formula I include MTP inhibitors as disclosed in U.S. Patent No.
5,595,872, U.S. Patent No. 5,739,135, U.S. Patent No. 5,712,279, U.S. Patent No.
5,760,246, U.S. Patent No. 5,827,875, U.S. Patent No. 5,885,983 and U.S. Patent No.
5,962,440 all incorporeted herein by reference.

A preferred MTP inhibitor is

9-[4-[4-[[2-(2,2,2-Trifluoroethoxy)benzoyl]amino]}- | piperidinylJbutyl}-N-(2,2,2-
trifluoroethyl)-9H-fluorene-9-carboxamide:

(l,xg

The HMG CoA reductase inhibitors which may be employed in combination with one or
more compounds of formula | include mevastatin end related compounds as disclosed in
U.S. Patent No. 3,983,140, lovastatin (mevinolin) and related compounds as disclosed in
U.S. Patent No. 4,231,938, pn?fmnn and related compounds such as disclosed in U.S.
Patent No. 4,346,227, simyastatin and releted compounds as disclosed in U.S. Pgtent
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Nos. 4,448,784 and 4,450,171. Further HMG CoA reductase inhibitors which may be
employed herein include fluvastatin, disclosed in U.S. Patent No. 5,354,772, cerivastatin
disclosed in U.S. Patent Noa. 5,006,530 and S,177,080, atorvastatin disclosed in U.S.
Patent Nos. 4,681,893, 5,273,995, 5,385,929 and 5,686,104, pyrazole analogs of
mevalonolactone derivatives as disclosed in U.S. Patent No. 4,613,610, indene analogs of
mevalonolactone derivatives, as disclosed in PCT application WO 86/03488, 6-{2-
(substituted-pyrrol-1-yl)-alkyl)pyran-2-ones and derivatives thereof, as disclosed in U.S.
Patent No. 4,647,576, Searle’s SC-45355 (a 3-substituted pentanedioic acid derivetive)
dichloroacetste, imidazole analogs of mevalonolactone, as disclosed in PCT application
WO 86/07054, 3-carboxy-2-hydroxy-propane-phosphonic acid derivetives, as disclosed
in French Patent No. 2,596,393, 2,3-disubstituted pymole, furan and thiophene
derivatives, as disclosed in European Patent Application No. 0221025, naphthy! analogs
of mevalonolactone, as disclosed in U.S. Patent No. 4,686,237, octahydronaphthalenes,
such as disclosed in U.S. Patont No. 4,499,289, keto analogs of mevinolin (Jovastetin), as
disclosed in European Patent Application No.0,142,146 A2, as well as other known HMG
CoA reductase inhibitors.

The squalene synthetase inhibitors which may be used in combination with the
compounds of the present invention include, but are not limited to, a-phosphono-
sulfonates disclosed in U.S. Patent No. 5,712,396, those disclosed by Biller et sl, J. Med.
Chem., 1988, Vol. 31, No. 10, pp 18691871, including isoprenoid
(phosphinylmethyl)phosphonates, terpenoid pyrophosphates disclosed by P. Ortiz de
Montellano et al, J. Med. Chem., 1977,.20, 243-249; the famesy] diphosphate analog A
and presqualene pyrophosphate (PSQ-PP) anslogs as disclosed by Corey and Volante, J.
Am. Chem. Soc., 1976, 98, 1291-1293, phosphinylphosphonates reported by McClard,
R.W. etal, J.A.CS., 1987, 109, 5544 and cyclopropanes reported by Capson, T.L., PhD
dissertation, June, 1987, Dept. Med. Chem. U of Utah, Abstract, Table of Contents, pp
16, 17, 40-43, 48-51, as well as other squalene synthetase inhibitors as disclosed in U.S.
Patent No. 4,871,721 and 4,924,024 and in Biller, 5.A., Neuenschwander, K., Ponpipom,
M.M., and Poulter, C.D., Current Pharmaceutical Design, 2, 1-40 (1996).

Bile acid sequestrants whlch'm Y. be used in combination with the compounds of the
present invention mclude eholestymnme. colestipol and DEAE-Sephadex (Secholex®,

-
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Policexide®), as well as lipostabil (Rhone-Poulenc), Eisai E-5050 (an N-substituted
ethanolamine derivative), imanixil (HOE-402), tetrahydrolipstatin (THL),
istigmastanylphos-phorylcholine (SPC, Roche), aminocyclodextrin (Tanabe Seiyoku),
Ajinomoto AJ-814 (azulene derivative), melinamide (Sumitomo), S8andoz 58-035,
American Cyanamid CL-277,082 and CL-283,546 (disubstituted urea derivatives),
nicotinic acid, acipimox, acifran, neomycin, p-aminosalicylic acid, aspirin,
poly(diallylmethylamine) derivatives such as disclosed in U.S. Patent No. 4,759,923,
quaternary amine poly(diallyldimethylammonium chloride) and ionenes such as disclosed
in U.S. Patent No. 4,027,009, and other known serum cholesterol lowering agents.

ACAT inhibitors suitable for use in combination with compounds of the invention
include ACAT inhibitors as described in, Drugs of the Future 24, 9-15 (1999),
(Avasimibe); “The ACAT inhibitor, CI-1011 is effective in the prevention and regression
of sortic fatty streak area in hamsters”, Nicolosi et al, Atherosclerosis (Shannon, Irel).
(1998), 137(1), 77-85; “The pharmacological profile of FCE 27677: a novel ACAT
inhibitor with potent hypolipidemic activity mediated by selective suppression of the
hepatic secretion of ApoB100-containing lipoprotein®, Ghiselli, Giancarlo, Cardiovasc.
Drug Rev. (1998), 16(1), 16-30; “RP 73163: a bioavailable alkylsulfinyl-
diphenylimidazole ACAT inhibitor”, Smith, C., et al, Bioorg. Med. Chem. Lett. (1996),
6(1), 47-50; “ACAT inhibitors: physiologic mechanisms for hypolipidemic end enti-
atherosclerotic activities in experimental animals®, Krause et &l, Editor(s): Ruffolo,
Robert R., Ir.; Hollinger, Mannfred A., Inflammation: Mediators Pathways (1995), 173-
98, Publisher: CRC, Boca Raton, Fla;; “ACAT inhibitors: potential anti-atherosclerotic
agents”, Sliskovic et al, Curr. Med. Chem. (1994), 1(3), 204-25; “Inhibitors of acyl-
CoA:cholesterol O-acyl transferase (ACAT) as hypocholesterolemic agents. 6. The first
water-soluble ACAT inhibitor with lipid-regulating activity. Inhibitors of acyl-
CoA:cholesterol acyltransferase (ACAT). 7. Development of a series of substituted N-
phenyl-N’-[(1-phenyicyclopentyl)methyljureas with enhanced hypocholesterolemic
activity”, Stout et al, Chemtracts: Org. Chem. (1995), 8(6), 359-62.

Examples of suitable cholesterol ahsorption inhibitor for use in combination with the

compounds of the invmtion_'_iqﬂgdj_scmml {Schering-Plough), as well as those
disclosed in Athml_qosig [15, 45-63 (1995) and J. Med. Chem. 41, 973 (1998).

-28-
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Examples of suitable ileal Na'/bile acid cotransporter inhibitors for use in combination
with the compounds of the invention Include compounds &s disclosed in Drugs of the
Future, 24, 425-430 (1959).

Examples of suitable thyroid mimetics for use in combination with the compounds of the
present invention include thyrotropin, polythyroid, KB-130015, and dronedarone.

Examples of suitable anabolic agents for use in combination with the compounds of the
present invention include testosterone, TRH diethylstilbesterol, estrogens, P-agonists,
theophylline, anabolic steroids, dehydroepiandrostercne, enkephalins, E-series
prostagiadins, retinoic acid and compounds as disclosed in U.S. Pat. No. 3,239,345, e.g.,-
Zeranol®; U.S. Patent No. 4,036,979, e.g., Sulbenox® or peptides as disclosed in U.S.
Pat. No. 4,411,890,

The aforementioned patents and patent applications are incorporated herein by reference.

The above other therapeutic agents, when employed in combination with the compounds
of the present invention, may be used, for example, in those amounts indicated in the
Physicians' Desk Reference (PDR) or as otherwise determined by one of ordinary skill in
the art.

Where the compounds of the invention are utilized in combination with one or more other
therapeutic agent(s), either concurrently or sequentially, the following combination ratios
and dosage ranges are preferred:

When combined with a hypolypidemic agent, an antidepressant, a bone resorption
inhibitor and/or an appetite suppressant, the compounds of formula | may be employed in
a weight ratio to the additional egent within the range from about 500:1 to about 0.005:1,
preferably from about 300:1 to about 0.01:1.

3z Xk 422
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Where the antidiabetic agent is a biguanide, the compounds of formula [ may be
employed in a weight ratio to biguanide within the range from about 0.0L:] to about 100:,
preferably from ebout 0.5:1 to about 2:1.

The compounds of formula 1 may be employed in a weight ratio to 8 glucosidase inhibitor
within the range from about 0.01:1 to ebout 100:1, preferably from about 0.5:1 to about 50:1.

The compounds of formula 1 may be employed in a weight ratio to & sulfonylurea in the
range from about 0.01:1 to ebout 100:1, preferably from about 0.2:1 to about 10:1.

The compounds of formula I may be employed in a weight ratio to a thiezolidinedione in
an amount within the range from about 0.01:1 to about 100:1, preferably from about 0.5:1 to
about 5:1. The thiazolidinedione may be employed in amounts within the range from
about 0.0! to about 2000 mg/day, which may optionally be administered in single or
divided doses of one to four times per day. Further, where the sulfonylurea and
thiazolidinedione are to be administered orally in an amount of less than about 150 mg,
these additional agents may be incorporated into a combined single tablet with &
therapeutically effective amount of the compounds of formula I.

Metformin, or salt thereof, may be employed with the compounds of formula I in
amounts within the range from about 500 to about 2000 mg per day, which may be
administered in single or divided doses one to four times daily.

- dr
The compounds of formula | may be employed in a weight ratio to a PPAR-alpha agonist,
a PPAR-gamma agonist, a PPAR-alpha/gamma dual agonist, an SGLT2 inhibitor and/or
an aP2 inhibitor within the range from about 0.01:1 to about 100:1, preferably from about
0.5:1 to about 5:1..

An MTP inhibitor may be administered orally with the compounds of formule I in an
amount within the range of from about 0,01 mg/kg to about 100 mg/kg and preferably
from about 0.1 mg/kg to about 75 mg/kg, one to four times daily. A preferred oral dosage
form, such as tablets or capsd contain the MTP inhibitor in an amount of from
about | to about 500 mg, proferd ly from about 2 to about 400 mg, and more preferably
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from about S to about 250 mg, administered on a regimen of one to four times daily. For
parenteral administration, the MTP inhibitor may be employed In an amount within the
range of from about 0.005 mg/kg to about 10 mg/kg end preferably from about 0.005
mg/kg to about 8 mg/kg, administered on a regimen of one to four times daity.

A HMG CoA reductase inhibitor may be administered orally with the compounds of
formula I within the range of from sbout 1 to 2000 mg, and preferably from about 4 to
about 200 mg. A preferred oral dosage form, such as tablets or capsules, will contain the
HMG CoA reductase inhibitor in an amount from about 0.1 to about 100 mg, preferably
from about § to about 80 mg, and more prefierably from about 10 to about 40 mg.

A squalene synthetase inhibitor may be administered with the compounds of formula 1
within the range of from about 10 mg to about 2000 mg and preferably from about 25 mg
to about 200 mg. A preferred oral dosage form, such as tablets or capsules, will contein
the squalene synthetase inhibitor in an amount of from about 10 to about 500 mg,
preferably from about 25 to about 200 mg.

The compounds of formula I of the invention can be administered orally or parenterally,
such as subcutaneously or intravenously, as well as by nasal application, rectally or
sublingually to various mammalian species known to be subject to such maladies, e.g.,
humans, in &n effective amount within thadosngennge of abut 0.01 pg/kg to about 1000
pg/kg, preferably about 0.1 pg/kg to 100 ug/kg, more prefiecably about 0.2 pg/kg to about
50 pg/kg (or form about 0.5 to 2500 mg, preferably fypm about 1 to 2000 mg) in a
regimen of single, two or four divided daily doses.

The compounds of the formula I can be administered for any of the uses described herein
by any suitable means, for example, orally, such as in the form of tablets, capsules,
granules or powders; sublingually; bucally; parenterally, such as by subcutaneous,
intravenous, intramuscular, or intrasternal injection or infusion techniques (e.g., as sterile
injectable aqueous or non-aqueous solutions or suspensions); nasally, including
administration to the nasal membranes, such &s by inhalation spray; topically, such as in
the form of a cream or o : or rectally such as in the form of suppositories; in
dosage unit formulations cggitammg non-toxic, pharmaceutically acceptable vehicles or
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diluents. The present compounds can, for example, be administered in a form suitable for
immediste release or extended release. Immediate release or extended release can be
achieved by the use of suitable pharmaceutical compositions comprising the present
compounds, or, particularly in the case of extended release, by the use of devices such as
subcutaneous implants or osmotic pumps. The present compounds can also be
administered liposomally.

Exemplary compositions for oral administration include suspensions which can contain,
for example, microcrystalline cellulose for imparting bulk, eiginic acid or sodium
alginate as a suspending agent, methylcellulose as & viscosity enhancer, and sweeteners
or flavoring agents such as those known in the art; and immediate release tablets which
can contain, for example, microcrystalline cellulose, dicalcium phosphate, starch,
magnesium stearate and/or lactose and/or other excipients, binders, extenders,
disintegrants, diluents and lubricants such as those known in the art. The compounds of
formula I can also be delivered through the orel cavity by sublingual and/or buccal
administration. Molded tablets, compressed tablets or frecze-dried tablets ere exemplery
forms which may be used. Exemplery compositions include those formulating the
present compound(s) with fest dissolving diluents such as mannitol, lactose, sucrose
and/or cyclodextrins, Also included in such formulations may be high molecular weight
excipients such as celluloses (avicel) or polyethylene giycols (PEG). Such formulations
can also include an excipient o aid mucosal adhesion such as hydroxy propy! cellulose
(HPC), hydroxy propyl methyl cellulose (HPMC), sodium carboxy methyl cellulose
(SCMC), maleic anhydride copolymer (e.g., Gantrez),-and agents to contro! release such
as polyacrylic copolymer (e.g. Carbopol 934). Lubricants, glidants, flavors, coloring
agents and stabilizers may also be added for ease of fabrication and use.

Exemplary compositions for nasal acrosol or inhalation administration include solutions
in saline, which can contain, for example, benzyl alcohol or other suitable preservatives,
absorption promoters to enhance bioavailability, and/or other solubilizing or dispersing
agents such as those known in the art.

Exemplary oomposltionsfo@ﬂl_\l administration include injectable solutions or

suspensions which can contain, for example, suitable non-toxic, parenterally acceptable
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diluents or solvents, such as mannitol, 1,3-butanediol, water, Ringer’s solution, an
isotonic sodium chloride solution, or other suitable dispersing or wetting and suspending
agents, including synthetic mono- or diglycerides, and fatty acids, including oleic acid, or
Cremephor.

Exemplary compositions for rectal administration include suppositories which can
contain, for example, a suitable non-irritating excipient, such as cocoa butter, synthetic
glyceride esters or polyethylene glycols, which are solid at ordinary temperatures, but
liquify and/or dissolve in the rectal cavity to release the drug.

Exemplary compositions for topical administration include a topical carrier such as
Plastibase (mineral oil gelled with polyethylene).

It will be understood that the specific dose level and frequency of dosage for any
particular subject can be varied and will depend upon a variety of factors including the
activity of the specific compound employed, the metabolic stability and length of action
of that compound, the species, age, body weight, general heaith, sex and diet of the
subject, the mode and time of administration, rate of excretion, drug combination, and
severity of the particular condition.

EXAMPLES - -

The following Examples represent preferred embodiments of the present invention.
However, they should niot be construed as limiting the invention in any way. The 'H
NMR spectra were consistent with the assigned structures. Mass spectra were recorded
on a Perkin-Elmer, API 1 50Ex spectrometer, with turbo “ion sprey” on negative ion
mode (ES-1) or positive (ES+1), using a Zorbax SB-C8 column (LC-MS). Appropriete
procedures for the preparation of methyl{3,5-chloro-4-(4-methoxy-3-isopropylphenoxy)]
benzoate and methyi- N-[3,5-dighloro-4-(4-methoxy-3-
isopropylphenoxy)benzoyljgtycine can be found in: “Novel Thyroid Receptor Ligands

-33-
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and Methods.” Li, Y.-L.; Liu, Y.; Hedfors, A.; Malm, J.; Mellin, C.; Zhang, M.
W099/00353, PCT/EP98/04039 and “Novel diphenyl ether derivatives which are thyroid
hormone beta-receptor ligands useful for treating metabolic disorders.” Hangeland, J.;
Zhang, M.; Caringal, Y.; Ryono, D.; Li,Y.-L.; Maim, J,; Liu, Y.; Garg, N; Litten,C.;
Garcia Collazo, A. M.; Koehler, K. W000/039077, PCT/IB99/02084, respectively.
Procedures for the preparation of 3,5-dichioro-2-methyl-4-(4-hydroxy-3-
isopropylphenoxy)-benzoic acid can be found in “Benzamide ligands for the thyroid
receptor”. Ryono, Denis E.. W001/94293, US6395784.

(2) Nitric acid (2.84 mL, 65 %) was added to a stirred solution of methyl[3,5-dichioro-4-
(3-isopropyl-4-methoxyphenoxy)] benzoate (2.84 g, 7.64 mmol) in benzene (200 mL).
The resulting yellow reection mixture was stirred at room temperature for three hours and
then poured out in sodium hydrogencarbonate (saturated solution). The resulting organic
and aqueous pheses was separated and the aqueous phase was extracted with ethyl
acetate. The combined organic phases was dried over sodium sulfste and concentrated to
give 2.40 g of a light yellow solid. The solid was solved in Ml {150 mL, 95.5 %),
sodium dithionite (Ne2S;04, 85% purity, 7.12 g, 35.0 mmol) was added and the reaction
mixture heated to reflux. After 16 hours, a second I;afch of sodium dithionite (3.00 g,
14.7 mmol) was added to the reaction mixtire. After three hours, the reaction mixture
was cooled down to room temperature, neutralized with sodium hydrogencerbonate
(saturated solution) and concentrated. The residue was diluted with ethyl acetate (75 mL)
and washed with water (50 mL). The organic phase was dried over anhydrous sodium
sulfate and concentrated to give a light yellow solid. The yellow solid was filtered
through a short plug of silica, to give 2.2 g (75 %) of methyl(3,5-dichloro-4-(3-amino-5-
isopropyl-4-methoxyphenoxy)] benzoate.
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(b) A solution of sodium nitrite (0.30 g, 13 mmol) in water (S mL) was added to a
vigorously stirred mixture of methyl[3,5-dichloro-4-(3-emino-5-isopropyl-4-methoxy-
phenoxy)] benzoats (1.1 g, 2.86 mmol), methanol (100 mL) and hydrochloric acid (75
mL, 37 %). The reaction mixture was stirred for one hour and then a solution of
potassium iodide (1.43 g, 8.6 mmol) in wster (5 mL) was added and the reaction mixture
was stired for 30 minutes. The temperature wes kept et 0°C inside the flask during the
whole course of reaction. After attaining room temperature the brownish reaction mixture
was extracted with chloroform (3x 50 mL), the combined organic phases washed with
sodium hydrogensulphate (saturated solution) followed by sodium thicsulphate (saturated
solution). The organic phase was concentrated to give a dark red oily residue which was
purified on column (silica gel, n-heptane/ethyl acetate 95:5), to give 0.78 g (71 %) of
methyl[3,5-dichloro-4-(3-iodo-5- isopropyl-4-methoxyphenoxy)] benzoate as a pale

yellow mass,

(c) Methyl[3,5-dichloro-4-(3-iodo-S-isopropyl-4-methoxyphenoxy)] benzoate (0.500 mg,
1.01 mmol), tripotassium phosphate (1.07 g, 5.05 mmol), methyl boronic acid (0.303 mg,
5.05 mmol) and dioxane was mixed in a Schlenk tube under nitrogen gas. PdCla(dppf)
was added to the tube under nitrogen gas and the reaction mixture was heated at 100°C
for 16 hours. The reaction mixture was filtered through a short pad of silica and
concentraded. The dark residue was purified on eolum_?r(silliu gel, m-heptane/ethyl
acetate 95:5) to give a 85:15 mixture of methyl[3,5-dichloro-4-(3-isopropyl-4-methoxy-
S-methylphenoxy)] benzoete and methyl[3,5-dichloro-4-(3-isopropyl-4-
methoxyphenoxy)] benzoate. The mixture was obtained as a white solid mass (0.250 mg,
55 %) and was used without further purification in the next step.

(d) The mixture of methyl[3,5-dichloro-4-(3-isopropyl-4-methoxy-S-methylphenoxy))
benzoate and methyl([3,5-dichloro-4(3-isopropyl-4-methoxyphenoxy)] benzoate above
(250 mg) was solved in tetrshydrofuran (15 mL) and lithium hydroxide (1 N, 15 mL) was
added. After 90 minutes strrfi af room tempersture, the reaction mixture was acidified
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with hydrochloride (1 N) and the aqueous and organic phase separated. The organic
phase was dried over sodium sulfate and concentrated to give 0.250 g of & white solid
mass, which was mixed with glycine methyl ester (164 mg, 1.30 mmol), 3-ethyl-1-[3-
(dimethylamino)- propy!]carbodiimide hydrochloride (EDCI) (118 mg, 0.978 mmol) and
N N-dimethyl- formamide (20 mL). The reaction mixture was stirred for 10 minutes at
room temperature, whereafter and 1-hydroxybenzotriazole hydrate (HOB) (150 mg,
0.978 mmol) and tricthyl- amine (0272 mL, 1.96 mmol) was added. After 48 hours at
room temperature, the reaction mixture was poured out in water (150 mL) and neutralized
with sodium hydrogencarbonate. The aqueous phase was extracted with ethyl acetate (4x
100 mL), the collected organic phases dried over magnesium sulfate and concentrated.
The residue was purified on column (silica gel, gradient elution: n-heptane/ethyl acetate
from 7:3 to 5:5). This gave 165 mg (60 %) of methyl-N-[3,5-dichlcro-4~(S-isopropyl-4-
methoxy-3-methylphenoxy)benzoyl]glycine as a white solid mass.

(¢) Boron trifluoride dimethy] sulfide (1.48 mL, 13.7 mmol) was added at4°Ctoa
stirred solution of methyl-N-{3,5-dichloro-4-(5-isopropyl-4-methoxy-3-methylphenoxy)-
benzoyl] glycine (155 mg, 0.352 mmol) and dichloromethane (15 mL). The reaction
mixture was stirred at room temperature for 24 hours and then trested with ice-water (30
mL), extracted with ethyl acetate and concentrated. The residue was purified on column
(MPLC, silica gel, chloroform/methancl/acetic acid, gndlent elution from 1/0/0 to

95/5/0.5) to give 110 mg (76 %) of N-[S,S-dlclﬂoro-4-(4-hydroxy-3-lsopmpyl-5-
methylphenoxy)benzoyl] glycine. LC-MS (ES-1): m/z 410.

(a) Borontribromide (1 N, in dichloromethane) was added to a solution of methyl- N-
3y 5-dlchloro-4-(4-methox¥-3rlsopropylphmoxy)bmyl]glyclne (114 mg, 0.267 mmol)
in dichloromethane (S mL) s 745, The resulting brown reaction mixture was left at -
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25°C for 16 hours and at 4°C for two hours. A mixture of methanol (5 mL) and water (5
mL) was added at -70°C, the reaction mixture concentrated and diluted with ethyl acetate.
The organic phase was washed with water, dried over sodium sulfate and concentrated.
This gave 107 mg of methyl-N-[3,5-dichtoro-4-(4-hydraxy-3-
isopropyiphenoxy)benzoyl]giycine as a beige solid mass,

(b) Bromine (33 pL) was added dropwise to a well stired mixture of methyl-N-[3,5-
dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]glycine (240 mg, 0.582 mmol),
acetic acid (4 mL), sodium acetate (88 mg, 0.64 mmol) and = few drops of water. The
reaction mixture was stirred at room temperature for 16 hours, sodium thiosulfate
(saturated) was added and the yellow mixture concentrated. The residuc was diluted with
ethyl acetate and washed with water. The aqueous phase was extracted with
dichloromethane, the combined organic phases washed with brine and dried over sodium
sulfate. After concentration, 330 mg of a yellow sodid was obtained that was purified on
column (silica gel, n-heptanc/cthyl acetste, gradient elution from 100 % n-heptane to a
mixture of 20 % n-heptane and 80 % ethyl acetate). This gave 200 mg (70 %) of methyl-
N-[3,5-dichtoro-4-(3-bromo-4-hydroxy- S-isopmpylphmoxy)he_nmyllglycine 8s & white
solid mass.

(c) Lithium hydroxide (1 N, 9 mL) was added at room wmperamre to & mixture of
melhyl-N-[3,S-dmhlom-4-(3-bmmo-4—hydroxy-5—lmpropylphenmy)bmzoyl]glycme
(150 mg, 0.305 mmol) and tetrahydrofuran (9 mL). After 15 hours, the reaction mixture
was acidified with hydrochloric acid (1 N) and extracted with ethyl acetate. Filtration
through a pad of silica gave N-[3,5-dichloro-4-(3-bromo-4-hydroxy-5-
isopropylphenoxy)benzoyi]- glycine in quantitative yield as & light yeliow solid. LC-MS
(ES-1): m/z 476.
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(a) Bromine (13 pl, 0.26 mmol) was edded dropwise to a well stirred mixture of methyl-
N-[3,S-diehloro-4-(4-lned|oxy-3-isopropylphenoxy)ben:oyllglycine (50 mg, 0.12 mmol),
acetic acid (1.0 mL), sodium acetate (35 mg, 0.26 mmol) and a few drops of water. The
reaction mixture was stlmed at room temperature for three hours, heated at 40°C for 90
minutes and finally left at room temperature for 16 hours. Sodium acetate (17 mg) and
bromine (6 uL) was added and the reaction mixture heited to 40°C for two hours. The
reaction mixture was left at 4°C for three days. Sodium thiosulfate (saturated) was added
and the yellow mixture concentrated. The residue was diluted with ethyl acetate and
washed with water. The aqueous phase was extracted with dichioromethane, the
combined organic phases washed with brine and dried over sodium sulfate. After
concentration, the residue was purified on column (hplc, Cg, acetonitrile/water/formic
acid, gradient elution from 20/80/0.5 to 100/0/0) to give 1.0 mg (2 %) of methyl-N-{3,5-
dichloro-4-(2-bromo-4-methoxy-5- isopropylphenoxy)benzoyl]glycine.

(b) Boron trifluoride dimethy sulfide (10 L, 80 umol) was added at room temperature
to a stirred solution of methyl-N-[3,5-dichloro-4-(2-bromo-4-methoxy-S5-
isopropylphenoxy)benzoyl] glycine (1.0 mg, 2.0 umol) and dichloromethane (0.50 mL).
The rezction mixture was stirred at room tempersture for 8 hours end then treated with
ice-water, extracted with ethyl acetate and washed with water. The organic phase was
dried over sodium sulphate and concentrated to give arilrigh,l yellow solid. The solid was
purified on column (MPLC, silica gel, chloroform/methanol/acetic acid, gradient elution
from 1/0/0 to 95/5/0.5) 1o give 0.90 mg (%4 %) of N+{3,5-dichloro-4-(2-bromo-4-

hydroxy-5-isopropyiphenoxy)benzoyl] glycine. LC-MS (ES-1): m/z 476.

(a) Methyi[3,5-dichloro-4(3-isopropyl-4-methoxyphenoxy)] benzoate (664 mg, 1.8
mmol) dissolved in acetone (ﬂ_m}z).ﬁwu added during 5 minutes at 0°C to a stirred
mixture of calcium hypochlorite (5 IS.mg, 3.6 mmol), water (10 mL) and acetic acid (4
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s mL). The reaction mixturc was stirred at 0°C for 30 minutes and then 30 minutes at room
temperature. The reaction mixture was poured out in water, extracted with ethyl acetste
(3x 50 mL), the combined organic phases washed with water (4x 30 mL) and
concentrated. The residue was purified on column (silica gel, n-heptane/ethyl acetate,
gradient elution from 98:2 to 90:10) to give 240 mg (60 %) of methyl[3,5-dichloro-4-(3-
10  chloro-S-isopropyl-4-methoxyphenoxy)] benzoate. The calcium hypochlorite used in this
step could be exchanged to t-buty! hypochlorite.

(b) Methyl[3,5-dichloro-4-(3-chloro-5-isopropyl-4-methoxyphenoxy)} benzoate,
methanol (25 mL) and sodium hydroxide (6 N, 4 mL) was stimmed at room temperature for

15 8 hours. The reaction mixture was neutralized with equeous hydrochloric acid and
extracted with ethyl acetate (3x 30 mL). The combined organic phases were washed witi:
water, concentrated and the residue titurated with a-heptane. This gave 133 mg (58 %) of
3,5- dichioro-4-(3-chloro-5- isopropyl-4-methoxyphenoxy)benzoic acid obtained as a
white solid.

(c) Glycine methyl ester hydrochloride (83 mg, 0.66 mmol) and tricthylamine (100 mg,
0.99 mmol) was added to a stirred mixture of 3,5-dichloro-4-(3-chloro-S-isopropyl-4-
methoxyphenoxy)benzoic acid (130 mg, 0.33 mmol), EDCI (88 mg, 0.46 mmol), HOBt
(86 mg, 0.56 mmol) and N,N-dimethylformamide (15 mL). The reaction mixture was

25 stimed for 48 hours at room temperature, poured out in a mixture of hydrochloric acid (1
N, 5.0 mL) and water (50 mL), and extracted with ethyl scetate (4x 20 mL). The
collected organic phases dried was washed with water (4x 15 mL), the organic phase
concentrated and the residue purified on column (silice gel, »-heptane/ethy! acetate,
gradient elution from 90:10 to 75:25). This gave 90 mg (59 %) of methyl-N-[3,5-

30  dichloro-4-(3-chloro-5-isopropyl-4-methoxy- phenoxy)benzoyl] glycine.

(d) Boron trifluoride dlmethyl sulfide (1.0 mL) was added at room temperature to 8
stirred solution ofmeﬂnyl-N-[?ﬁ“cﬁm-4-(3-eh|m-s-mpmpyl-4-
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methoxyphenoxy)benzoyl] glycine (90 mg) and dichloromethane (10 mL). The reaction
mixture was stirred at room temperature for 24 hours, poured out in water and extracted
with ethyl acetate (3x 30 mL). The combined organic phases were washed with water (4x
20 mL), concentrated and the resulting residue purified on column (silica gel,
chloroform/methanol/acetic acid 94:6:0.65). This geve 53 mg (63 %) of N-[3,5-dichloro-
4-(3-chloro-4-hydroxy-S5-isopropylphencxy)benzoyl] glycine. LC-MS (ES+1): m/z 434,

(a) Methyl {3,5-dichloro-4-(3-iodo-5-isopropyl-4-methoxyphenaxy)) benzoate (for
preparation sce ex.] a-b) (200 mg, 0.40 mmof), copper cyanide (50 mg, 0.56 mmol) and
DMF (4ml) was heated to 120°C for 16h. After attaining room temperature, the dark
reaction mixture was quenched by saturated sodium hydrogencarbonate solution and
extracted with ethyl acetate. The organic phase was dried over sodium sulfate and
concentrated. The residue was purified on column (MPLC, silica gel, gradient elution: »-
heptane/ethy) acetate from 1:0 to 9:1) to give 65 mg (41 %) of methy! [3,5-dichloro-4-(3-
cyano-5-isopropyl-4-methoxyphenoxy)] benzoate.

(b) Boron tribromide (1 N in dichloromethane, 0.93mL) was added to a solution of
methyl [3, S-dlchlom-4-(3-cymo-5-mopropyl-4-|nethoxyphenoxy)] benzoate (32 mg,
81pumol) in dichloromethane (0.75mL) et -78°C. Aflaer 20h at -25°C and 16h et room
temperature, the reaction mixture was quenched by ice water at 0°C and the organic
solvent was removed by evaporation. The residue was acidified by hydrochloric acid (1
N) and extracted by ethyl acetate. The organic phase was dried over sodium sulfate and
filtrated through a pad of silica. The resulting yellow solid was mixed with glycine
methyl ester (23 mg, 0.18 mmol), EDCI (35 mg, 0.18 mmol) and N,N-
dimethylformamide (1 mL). The reaction mixture was stirred for 10 minutes at room
temperature, where after HOBt (28 Ag. 0.18 mmol) end wricthylamine (38uL, 0.27 mmol)
was added. After 16 hours at room tanpmmrn.dlemctlonmmwupoundoutm
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water (5 mL) and neutralized with sodium hydrogencarbonate. The aqueous phase was
extracted with cthyl acetate (2x 10 mL) and the collected organic phases was dried over
sodium sulfiate and concentrated. The residue was purified on column (MPLC, silica gel,
gradient elution: »-heptane/ethyl acetate from 9:1 to 7:3), This gave 15 mg (42 36) of
methyl-N-[3,5-dichloro-4-( 3-cyano-4-hydroxy-5-isopropyiphenoxy)benzoyl)glycine as
white solid mass.

(c) Boron tribromide (1 N in dichloromethane, 0.11mL) was added to a solution of
methyl-N-{3,5-dichloro-4-( 3-cyano-4-hydroxy-5-isopropyiphenoxy)benzoyl]glycine (7
mg, 16pmol) in dichloromethane (0.5mL) at -78°C. The resulting reaction mixture was
stirred at room temperature for 16h and thereafter quanched by ice weter. The organic
solvent was removed with evaporation and the remaining residue was scidified by
hydrochloric acid (1 N) and extracted by ethyl acetate. Drying over sodium sulfate,
concentration and purification on a silica SPE column (0.5g, 3mL, gradient elution:
chloroform/methanol/acetic acid from 1:0:0 to 98:2:0.5) gave 3 mg (44%) of N-{3,5-
dichloro-4-( 3-cyano-4-hydroxy-5-isopropyl-phenoxy)benzoyllglycine. LC-MS (ES-1):
m/z 421.

e 0
(a) To a solution of methyl [3,5-dichloro-4-(3-isopropyl-4-methoxyphenoxy)] benzoate

(2.0 g, 5.4 mmol) in benzene (200 ml), nitric acid (2.07 mi, 65%) was added drop wise.
The mixture was further stirred for 1h at room temperature. The reaction was monitored
by TLC (65:35 n-heptane/ethyl acetate) and the mixture was quenched with saturated
aqueous solution of sodium hydrogencarbonate. The resulting organic and aqueous
phases were separated and the agueous phase was extracted with ethyl acetate. The
combined organic phase was washed with water, brine, znd the organic phase was dried
over megnesium sulfate, and wgﬁed The crude product was crystallize from
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methanol to give 1.8g, (80%) of methyl(3,5-dichloro-4-(5-isopropyl-4-methoxy-3-
nitrophenoxy)] benzoate.

(b) To the solution of methyl[3,5-dichloro-4-(5-isopropyl-4-methoxy-3-nitrophenoxy))
benzoate (500mg, 1.21mmol) in tetrahydrofuran (10mL), lithium hydroxide (SmL, 1M)
was added. The mixture was stirred over night at room temperature. The reaction mixture
was ecidified with hydrochloric acid (1 N) and the aqueous and organic phase sepzrated.
The aqueous phase extracted with ethyl acetate. The combined organic phase was
washed with water and dried over magnesium sulfate and concentrated. The crude
product was purified on column (silica gel, chioroform/methanol/acetic acid 98: 2: 0.3) to
give 418mg (86%) of 3,5-dichloro-4-(5-isopropyl-4-methoxy-3-nitrophenoxy) benzoic

(c) Glycine methyl ester hydrochloride (262mg, 2.08 mmol) and triethylamine (317 mg,
3.13 mmol) was added to a stirred mixture of 3,5-dichloro-4-(5-isopropyl-4-methoxy-3-
nitrophenoxy)] benzoic acid (418mg, 1.04mmol)), (401mg, 2.08mmol), HOBt
(320mg, 2.08 mmol) in N, N-dimethylformamide (50 mL). The reaction mixture was
stirred for 24 hours at room temperature, poured out in a mixu;le of hydrochloric acid (1
N, 10 mL) and water (50 mL), and extracted with ethyl acetste. The collected organic
phuesdﬁedwaswuhedwiﬂlm.ﬂl_e__omnicph?_ec?nmwed and the residue wzs
purified on column (silica gel, n-heptane/ethyl acetate, gradient elution from 98:2 to
60:40) to give 380 mg (78 %) of methyl-N-[3,5-dichioro-4-(S-isopropyl-4-methoxy-3-
nitro-phenoxy)benzoyl] glycine.

{(d) A mixture of methyl-N-[3,5-dichloro-4-(5-isopropyl-4-methoxy-3-nitro-
phenoxy)benzoyl] glycine (380 mg, 0.81 mmol) and PtO; (40 mg) in ethy} acetate (10
mL) was stirred at room temperature under hydrogen (atmospheric pressure) for 24h, Pt
catalyst was removed by ﬁltmlon through celite and the filtrate was concentrated, which
was purified on column (sll S 38 mheptanelethyl acetate, gradient elution from 98:2 o

—-—
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60:40) to give 320mg (89%) of methyl-N-{3,5-dichloro-4-(3-amino-5-isopropyl-4-
methoxyphenoxy)benzoyl] glycine.

{e) A solution of nitrosonium tetrafluoroborate (5Smg, 0.47mmol) in dichloromethane
(SmL) was cooled to 0 °C and methyl-N-[3,5-dichloro-4-(3-amino-5-isopropyl-4-
methoxyphenoxy) benzoyl] giycine (189mg, 0.43mmol) was added. The reaction mixture
wag further stirred at 0 °C for 1h. Dichloromethane was removed from nitrogen and o-
xylene (10mL) was added to the reaction mixture. The reaction mixture was refluxed for
{h and the solvent was removed. The crude reaction mixture was purified on column
(silica gel, n-heptane/ethy] acetate, gradient elution from 98:2 to 60:40) to give 50mg
(26%) of methyl-N-[3,5-dichioro-4-(3-fluro-5-isopropyl-4-methoxyphenoxy)benzoyl)
glycine.

(f) Boron trifluoride dimethyl sulfide (2.0 mL) was edded at room temperature to a stirred
solution of methyl-N-[3,5-dichloro-4-(3-fluoro-5-isopropyl-4-methoxyphenoxy)benzoyl)
glycine (50 mg, 0.1 immeol) and dichloromethane (8 mL). The reaction mixture was
stirred at room temperature for 24 hours, poured out in water and extracted with ethyl
acetate. The combined organic pheses were washed with weter, concentrated and the
resulting residue purified on column (HPLC, ACE-C;, acetonitrile/).05%formic acid in

water, gradient elution from 5/95 to 60!40) to give § mg (20 %) of N-[3,5-dichloro-4-(3-
fluoro-4-hydroxy-5-isopropylphenoxy)benzoyl] glyclne LC-MS (ES-1): m/z 414,

(a) A suspension of benzyltrimethylamonium tribromide (2.2 g, 5.63 mmol) and CaCO,
(028 g, 2.82 mmol) was stirred for 2 hr at 20°C in a 1:1 MeOH/CH:C); solution (10 mL)
containing 3,5-dichloro-2-methyl-4-(4-hydroxy-3-isopropylphenoxy)-benzoic ecid (1.0 g,
2.32 mmol). Once HPLC lmlym indicated that conversion to the desired
monobrominated phenol wuﬁpﬁl’ the reaction was quenched by addition of 15 mL of

T+
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IN HCl. After removal of the organic solvents under vacuum using a rotary eveporator,
the aqueous suspension was extracted twice with EtOAc. After drying the combined
EtOAc layers over MgSO,, the salts were filtered prior to removal of the EtOAc under
vacuum. The resulting residue after purification by gradient elution from a reverse phase
C18 column employing MeOH/H;O containing 0.1% TFA yielded 3,5-dichloro-2-
methyl-4-(3-bromo-4-hydroxy-S5-isopropylphenoxy)benzolc acid (400 mg).

(b) HC! gas was bubbled through a solution of 3,5-dichloro-2-methyl-4-(3-bromo-4-
hydroxy-5-isopropylphenoxy)benzoic acid (375 mg, 0.86 mmol) in MeOH (20 mL) for 5
min. Upon stirring at 20°C for 22 hr, HPLC analysis revealed esterification was
complete. After removal of the solvent under vacuum end dissolution of the residue in
EtOAc, the BtOAc layer was washed 2x with H;O then with brine prior to drying over
MgSO,. Removal of the volatiles yiclded 391 mg of crude methyl 3,5-dichloro-2-
methyl-4-(3-bromo-4-hydroxy-S-isopropylphenoxy)benzoate as a brown solid which wes
not further purified.

(c) A stirred suspension of powdered anhydrous KyPO, (473 mg, 2.23 mmol) and
methylboronic acid (133 mg, 2.23 mmol) in & dioxane solution (5 mL) containing methyl
3,5-dichloro-2-methyl-4-(3-bromo-4-hydroxy-5-isopropylphenoxy)benzoate (263 mg,
0.59 mmol) was flushed with Ar for 15 mm prior to addmon of Pd(dppf)Cl; (168 mg,
0.21 mmol). After refluxing for 3 hr, lhe reaction wn cooled. diluted with EtOAc, and
filtered. The residue remaining after removal of the volat!les was chromatographed on
silica gel. Progressive elution with 1:1 and then 3:1 CH;Cly/hexane eluted 125 mg of
methyl 3,5-dichloro-2-methyl-4-(3-methyl-4-hydroxy-S-isopropylphenoxy)benzoate as
an orange foam.

(d) A solution of methyl 3,5-dichloro-2-methyl-4-(3-methyl-4-hydroxy-5-
uopropylphenoxy)bumﬂe (125 mg. 0.33 mmol) and LiOH H;O (68 mg, 1.63 mmol) in
e 5:1 THF/H20 (6 mL) wu‘stmed ovemght 8t 20°C under N;. The solution was
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concentrated under vacuum and acidified to pH 1 with IN HCI The resulting tan solid
was collected by filtration, washed with H20 end air dried to yicld 114 mg of 3,5-
dichloro-2-methyl-4-(3-methyl-4-hydroxy-S-isopropylphencxy)benzoic acid.

(¢) To a stirred DMF solution (5 mL) of crude 3,5-dichloro-2-methyl-4-(3-methyl-4-
hydroxy-S-isopropyiphenoxy)benzoic acid (114 mg, 0.31 mmol) under N; was added
sequentially EDCI (83 mg, 0.43 mmeol), HOBT (80 mg, 0.53 mmol), methyl glycinate
hydrochloride (78 mg, 0.62 mmeol) and E,N (0.13 mL, 0.93 mmol). After stirring for 21
hr at 20°C, detection of starting benzoic acid by LCMS amalysis prompted addition of 8
mg of methy! glycinate hydrochloride and 13 mL of Et3N. The reaction was terminated 3
hr lster by dilution with 3 mL of IN HCl and 25 mL of H;O. After extracting the
aqueous phase 3x with EtOAc, the combined EtOAc layers were washed 2x with H,0
and 1x with brine prior to drying over MgSO4. Concentration yiclded 163 mg of crude
glycinamide which was chromatographed on silica gel; 1:4 EtOAc/hexane eluted 96 mg
of desired methyl N-(3,5-dichloro-2-methyl-4-(3-methyl-4-hydroxy-5-
isopropylphenoxy)benzoyl)glycinate as a beige solid.

(f) A solution of methyl N-(3,5-dichloro-2-methyl-4-(3-methyl-4-hydroxy-S-
isopropylphenoxy)benzoyl)glycinate (96 mg, 0.2 mmol) and LiOH H0 (46 mg, 1.09
mmol) in a 5:1 THF/H,0 (6 mL) was stirred overnight at 20°C under N. The solution
was concentrated under vacuum and acidified to pH 1'with IN HCL. After extracting the
aqueous phase 3x with EtOAc, the combined EtOAc layers were dried over MgSO,.
Concentration yielded 92 mg of crude glycinamide which was purified by reverse phase
chromatography (C18 column). Gradient elution with MeCN/H;0 containing 0.1% TFA
eluted 72 mg of desired N-(3,5-dichloro-2-methyl-4-(3-methyl-4-hydroxy-5-
isopropylphenoxy)benzoy!)glycinic acid.

8: N-3.5-Di 1-4-(3- xy-5-
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Example EE8 is prepared by a procedure similar to that described for Example E7.

-[3.5-Di 1-2 =3-

(8) To a solution of methyl[3,5-dibromo-4-(3-isopropyl-4-methoxyphenoxy)phenyl]
acetate (1.0 g, 2.12 mmol) in benzene (150 mL), nitric acid (0.81 mL, 65%) wes added
drop-wise. The mixture was further stirred for § hour at room temperature. The reaction
was monitored by TLC (65:35 n-heptane/ethyl acetate) and the reaction mixture was
quenched with a saturated aqueous solution of sodium hydrogen carbonate. The resulting
organic and aqueous phases were separated and the agueous phase was extracted with
ethyl acetate. The combined orgenic phase was washed with water, brine, and the
organic phase was dried over megnesium sulfate, and concentrated. The crude product
was crystallized from methanol to give 1.1 g, (99%) of methyl[3,5-dibromo-4~(3-
isopropyl-4-methoxy-3-nitrophenaxy)phenyl] acctate. '

(b) Methyl[3.5-d|bromo4-(5-|sopropyl-4-meﬂwxy-3-nm'ophemy)phenyll scetate (1.1
g, 2.12 mmol) was dissolved in ethlnol (50 mlL) a.nd sodlum hydrosulfite (1.85 g, 10.6
mmol) was added. The reaction mixture was heated at reflux for 48 hours. The reaction
monitored by TLC (65:35 n-heptane: EtOAc) and when complete, diluted with cthyl
acetate and washed with water and brine. The organic layer was dried over MgSO, and
concentrated. The residue was purified on column (silica gel, n-heptane/ EtOAc 1:1) to
yield methyl[3,5-dibromo-4-(3-amino-5-isopropyl-4-methoxyphenoxy)phenyl] acetate
(457 mg, 44%).

Y NE
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(c) A solution of nitrosonium tetrsfluoroborate (121 mg, 1.03 mmol) in dichloromethane
(10 mL) was cooled to 0 °C and methyl{3,5-dibromo-4-(3-&mino-5-isopropyl-4-methoxy-
phenoxy)phenyl] acetate (457 mg, 0.94 mmol) wes added. The reactior mixiure was
stirred at 0 °C for one hour. Dichloromethane wes removed by flushing of nitrogen ges
and o-xylene (10 mL) was added to the residue. The reaction mixture was heated at reflux
for one hour and the organic phase concentrated in wacuo. The residue was purified on

column (silica gel, n-heptane/ethyl acctate, gradient clution from 98:2 to 60:40) to give

205 mg (44 %) of methyl{3,5-dibromo-4-(3-fluorc-5-isopropyl-4-methoxyphenoxy)-
phenyl] acetate.

(d) To a solution of methy![3,5-dibromo-4-(3-fluoro-S-isopropyl-4-methoxyphenoxy)-
phenyl] acetate (205 mg, 0.42 mmof) in tetrahydrofuran (30 mL), lithium hydroxide (30
mL, IN) was added. The reaction mixture was stirred over night at room temperéture,
acidified with hydrochloric acid (1 N) and the aqueous and organic phase separated. The
aqueous phase extracted with ethyl acetate. The combinad organic phase was washed
with water, dried over magnesium sulfate and concentrated in vacuo. The residue was
purified on column (silica gel, chloroform/methanol/acetic acid 98:2:0.3) to give 210 mg
(99%) of 3,5-dibromo~4-(3-fluoro-S-isopropyl-4-methoxyphenoxy)phenylacetic acid.

(e) L-valine methyl ester hydrochloride (I4B mg, 0. IB mmol) and triethylamine (134 mg,
1.32 mmol) wes added to a stirred mixture of 3,5-d|bmo-4—(3-ﬂuoro-5-mpropyl-4-
methoxyphenoxy)phenylacetic acid (216 mg, 0.44 mmol)), EDCI (169 mg, 0.88 mmol),
HOBt (135 mg, 0.88 mmol) in N,N-dimethylformamide (25 mL). The reaction mixture
was stirred for 24 hours at room temperature, poured out in & mixture of hydrochloric
acid (1 N, 5 mL) and water (30 mL), end extracted with ethyl acetate. The collected
organic phases were dried, the organic phase concentrated and the residue purified on
column (silica gel, n-heptane/ethyl ecetate, gradient elution from 98:2 to 60:40) to give
224 mg (86 %) nf bmethyl-N-[!,S-dlbmo-4-(3-ﬂuom-5-lsoprnpyl-4-methoxy-
phenoxy)pheaylacetyl] v.no‘-'E

-47-
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(f) Boron triftuoride dimethyl sulfide (4.0 mL) wes added ar room temperature to a stirred
solution of L-methyl-N-[3,5-dibromo-4-(3-fluoro-5-isopropyl-4-methoxy-phenoxy)-
phenylacetyl] valine (224 mg, 0.38mmol) in dichloromethane (25 mL). The reaction
mixture was stirred &t room temperature for 24 hours, poured out in water and extracted
with ethyl acetate. The combined organic phases were washed with water, concentrated
and the resulting residue purified on column (silica gel, chioroform/methanol/acetic acid
98:2: 0.3) to give 93 mg (44 %) of L-N-[3,5-dibromo-4-(3-fluoro-4-hydroxy-5-
isopropylphenoxy)phenylacetyl] valine.

(2) To a stirred solution of 3,5-dibromo-4-(3-isopropyl-4-methoxyphenoxy)phenylacetic
acid (1.5 g 3.4 mmol) in acetic acid (40 mL) 2t room temperaiure was added benzyl-
trimethylammonium tetrachloroiodate (1.42 g, 3.4 mmol). The resction mixture was
stirred for one hour and was filtered. The filtrate was concentrated, and the product was
extracted with ethyl acetate, washed with saturated NaHCO; (aq), NaCl (aq), and dried
over MgSO, and concentrated /n vacuo, The residue was puriﬁed on column (silice gel,
chloroform/methanol/acetic acid 98:2:0.3) to give 802 mg (50 %) of 3,5-dibromo-4-(3-
chloro-4-hydroxy-5-isopropylphenoxy)phenylacetic !cid.

(b) D-phenylglycine methyl ester hydrochloride (674 mg, 3.34 mmol) and triethrylamine
(507 mg, 5.02 mmol) was added to a stirred mixture of 3,5-dibromo-4-(3-chloro-4-
hydroxy-S-isopropylphenoxy)phenylecetic ecid (800 mg, 1.7 mmol), EDCI (641 mg, 3.34
mmeol), HOBt (512 mg, 3.34 mmol) in N,N-dimethylformamide (100 mL). The reaction
mixture was stirred for 24 hours at room temperature, poured out into a mixture of
hydrochloric acid (1 N, 5§ mL) and water (30 mL), and extracted with ethy! acetate. The
collected organic phases wemdned, the organic phase concentrated and the residue
purified on column (sﬂlca g;*‘gfqnnuemyl acetate, gradient elution from 98:2 to
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60:40) to give 800 mg (75 %) of D-methyl-N-[3,5-dibromo-4-(3-chloro-S-isopropyl-4-
methoxyphenoxy)phenylacetyl] phenylglycinate.

(¢) Boron trifluoride dimethyl sulfide (10 mL) was added &t room temperature to a stirred
solution of D-methyl-N-[3,5-dibromo-4-(3-chloro-S-isopropyl-4-methoxyphenoxy)-
phenylacetyl) phenylglycinate (800 mg, 1.3 mmol) and dichloromethane (80 mL). The
reaction mixture was stirred at room temperature for 24 hours, poured out in water and
extracted with ethyl acetate. The combined organic phases were washed with water,
concentrated and the resulting residue purified on column (silica gel,
chloroform/methanol/acetic acid 98:2:0.3) to give 350 mg (44 %) of D-N-{3,5-dibromo-
4-(3-chloro-4-hydroxy-5-isopropylphenoxy)phenylscetyl} phenylglycine.

acetyl] valine (E12)

(a) Methyl[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenyl) acetete (2.0 g, 4.4
mmol), SnCls (25 ul, 0.2 mmol), trioctyl amine (0.77 mL, 1.76 mmol) and toluene (15
mL) were mixed in a reaction vial. After 20 minutes stirring at room temperature,
paraformaldehyde (0.264 g, 8.8 mmol) was added to the reaction solution. The reection
vial was sealed and the temperature increased to 105°C. After 20 hours stirring. the
reaction was quenched with jce-water and acidified mth hydrochloric acid (1 N).
Extraction with ethyl acetate, washing with brine, drymg over Na;SO, and concentration
gave the crude product. The residue was purified on column (silica, gradient elution: »-
heptane/ethy] acetate from 1:0 to 4:1) to give 1.08g (51 %) of methyl[3,5-dibromo-4-(3-
formyl-4-hydroxy-5-isopropylphenoxy)phenyl] acetate.

(b) Tricthylsilane was added to a mixture of methyl{3,5-dibromo-4-(3-formy!-4-hydroxy-
S-isopropylphenoxy)pheny!] acetate (243 mg, 0.5 mmol) and triftuoroecetic acid (10 mL)
at room temperature. After 12 hours stirring, the reaction mixture was concentrated vig
co-evapomad with tolume.\'ﬁ%“hue was purified on column (silica, gradient elution:
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n-heptane/ethyl acetate from 9:1 to 7:3) to give 197 mg (84%) of methy![3,5-dibromo-4-
(4-hydroxy-3-iaopmpyl-s-medwlphonoxy)phenyll scetate.

() A mixture of methyl [3,5-dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)-
phenyl] acetate (194 mg, 0.41 mmol) and lithium hydroxide (20 mL, 1 N) in
tetrehydrofuran (10 mL) was stirred for 10 hours at room temperature. The reaction
mixture was neutralized with cold aqueous hydrochloric acid followed by extraction with
ethy! acetate (3x30 mL). The combined orgenic layers were washed with water (4x25
mL) and co-evaporated with acetonitrile. The residuc was purified on column (gilice,
gradient clution: chioroform/methanol/acetic acid from 1:0:0 to 90:10:1) to yield 169 mg
(90 %) of 3,5-dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)pheny] acetic acid.

(d) A mixture of compound 3,5-dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)-
phenylacetyl] acetic acid (0.44g, 0.96mmol), L-vatine methylester (322 mg, 1.92 mmol),
3-ethyl-1-[3-(dimethylamino)propyl]carbodiimide hydrochloride (EDCI) (174 mg, 1.4
mmot) and N)N-dimethyl- formamide (9 mL) was stirred for 5 minutes at room
temperature, where after 1-hydroxybenzotriazole hydrate (HOB) (220 mg, 1.44 mmol)
and tricthylamine (0.401 mL, 12.88 ml_l_lo_l) were added. After 16 hours
bromotripyrrolidinophosphonium hexafluorophosphete (0.2 g, 0.43 mmol) was added.
After 1.75 hours of stirring at room temperature the obtained reaction mixture was diluted
with water (10 mL) and hydrochloric acid (10 ml, 1'N), the aqueous layer extracted with
ethyl acetate (3 x20mL) and the combined organic layers washed with brine (40 mL).
After drying over Na:SO,, filtration and concentration the crude product was filtrated
through a short silica pad. Purification on & chromatotron (silica, 4 mm, n-heptane/ethyl
acetate 6:4) gave 240 mg (44%) of L-methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropyi-
5-methylphenoxy)phenylacetyl] valinate.

(¢) To a stirred solution of compound L-methyl-N-{3,5-dibromo-4-(4-hydroxy-3-
isopropyl-s-methyl-phqiéky)phmylwetyll valinate (240 mg, 0.42 mmol) and

59



15

30

S

WO 2004/007430 PCT/EP2003007333

tetrahydrofursn (4 mL) was added lithium hydroxide (4 mL, IN). After one hour stirring
the pH of reaction was adjusted to 1 with hydrochloric acid (1 N). The organic phase was
concentrated in vacuo. The residue was extracted with ethy! acetate and the combined
organic phases were dried over N2;SO, and concentrated. The residue was purified on
column (MPLC, silica, gradient elution: chloroform/methanol/acetic acid from 1:0:0 to
98:2:0.3) to yield compound L-N-[3,5-dibromo-4-(4-hydroxy-3-isopropyl-5-methyl-
phenoxy)phenylacetyl] valine s a white solid (0.14 g, 60 %). LC-MS (ES-1): m/z 554.

(a) A solution of 3,5-dibromo-4-{4-hydroxy-3-isopropyl-S-methylphenoxy)phenylacetic
acid (18 mg, 0.04 mmol), diisopropylethylamine (33 pl, 02 mmol), bromotri-
pyrrolidinophosphonium hexafluorophosphate (22 mg, 0.05 mmol), 1-hydroxybenzo-
triazole hydrate (7 mg, 0.05 mmol), D-phenylglycine methylester (16 mg, 0.08 mmol)
and dichloromethane (1 mL) was stirred for 30 minutes et room temperature. There after
was the reaction washed with hydrochloric acid (2ml, 1 N) and the equeous layer was
extracted with chloroform (3 x2 mL). The combined orgenic layers were dried over
Na;SO, and concentrated in vacuo. Purification on a column (.silica. gredient elution: »#-
heptane/ethyl acetate from 4:1 to 7:3) yielded 16 mg (74%) of L-methyl-N-[3,5-dibromo-
4-(4-hydmxy-3-isopropyl-5-methylphq§oxy)phmylfl}:l] phenylglycinate.

(b) L-Methy}-N-[3,5-dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)phenylacetyl]
phenylglycinate (15 mg, 0.025 mmol) was dissolved in tetrahydrofuran (0.5 mL) and the
resulting solution was treated with aqueous lithium hydroxide (0.5 mL, 1 N) for | hour at
room tempersture. The reaction wes ecidified with hydrochloric acid (1 N) and the
organic phase was removed in vacuo, The residue was extracted with ethyl acetate (3 x5
mL) and the combined organic phases were dried over Na; SO, before concentration in
wacuo. The residue was guriﬁed on column (HPLC, C8, gradient elution: acetonitrile/
water (0.5% formic acid) ffom 154 £ 1:0) to give L-N-{3,5-dibromo-4-(4-hydroxy-3-

-§1-
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isopropyl-S-methylphenoxy)phenylacetyl] phenylglycine as a white solid (6 mg, 41 %).
LC-MS (ES-1): m/z 588.

(e) Bis{4-methoxyphenyl) iodonium tetrafiuoroborate (5.48 g, 12.8 mmol) and cupper
powder (1.25 g, 19.6 mmof) was suspended in dichloromethane (25 mL) and the resulting
suspension was cooled to 0°C, While stirring, & solution of methyl(3,5-dibromo-4-
hydroxyphenyf) acetate (3.19 g, 9.8 mmol), triethylemine (1 64 mL, 11.8 mmol) and
dichloromethane (35 mL) was added to the suspension covered by aluminum foil. After
20 hours stirring in the dark at room temperature the crude reaction mixture was washed
with hydrochloric acid (1 N) and a phase separator (IST) was used to scparate the two
phases. The remaining acidic aqueous phase was extracted by chloroform and the
collected organic phases were concentreted in vacwo. The residue was purified on column
(MPLC, silica gel, gradient elution: n-heptanc/cthy] acetate from 1:0 to 4:1)to give 2.5 g
(45 %) of methyl[3,5-dibromo-4-(4-hydroxyphenoxy)phenyl] acetate.

(b) BF;-SMes (24 mL, 228 mmol) was added 10 a stirred solution of methyl[3,5-
dibromo-4-(4-methoxyphenoxy)phenyl] scetate (2.5 g, 5.8 mmol) and dichloromethane
(50 mL) at 0°C. The reaction mixture was stirred fo|;‘_20hnurs st room temperature and
subsequently quenched with ice water (50 mL). The two lsyers were seperated with a
phase scparator and the remaining water phase was extracted with ethyl acetate, Filtration
through a silica pad gave the crude 3,5-dibromo-4-(4-hydroxyphenoxy)phenylacetic acid.
The residue was dissolved in methanol (40 mL) and thionyl chloride (4 mL) was edded
carefully to the reaction. After 1.5 hours of heating at reflux, the organic phase was
removed in vacuo and the residue was dissolved in chloroform. The organic phase wes
washed with water and concentrated to give methyl[3,5-dibromo-4-(4-hydroxyphenoxy)-
phenyl] acetate as beige ww 3}75 %).
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(c) Hexamethylenetetramine (262 mg, 1.87 mmol) was added to & solution of methyl[3,5-
dibromo-4-(4-hydroxyphenoxy)phenyl) acetate (370 mg, 0.89 mmol) and trifluoroacetic
acid (1.5 mL). The reaction mixture was stirred for 16 hours at 95°C before cooling to
room temperature. Hydrochloric acid (3 mL, 2 N) was added and the reaction mixture
was stirred for one hour and extracted with chloroform. The organic phase was
concentrated in vacuo snd dissolved in ethyl acetate. The organic phese was washed with
hydrochloric acid (2 N), water and brine, dried over NeaSO4 and concentrated. The
residue was purified on a column (MPLC, silica, gradient sluent: n-heptane/ethyl acetste
from 1:0 to 4:1) to give yielded methyl[3,5-dibromo-4~(3-formyl-4-hydroxyphenoxy)-
phenyl] acetate es a white solid (150 mg, 38 %)

(d) A mixture of compound methyl{3,5-dibromo-4-(3-formyl-4-hydroxyphenoxy)-
phenyl] acetate (250 mg, 0.56 mmol) and trifluoroacetic acid (5.5 mL) was treated with
triethylsilane (0.34 mL, 2.13 mmol) and the reaction mixture was stirred for 16 hours at
room tempersture. The reaction wes concentrated and co-evaporated (toluene,
dichloromethane), which gave a residue that was filtrated through a pad of silica.
Purification on a column (MPLC, silica, gradient elution: n-heptane/ethyl acetete from
1:0 to 4:1) gave 110 mg (46 %) of methyl[3,5-dibromo-4-(4-hydroxy-3-methyl-
phenoxy)phenyl] acetate.

(¢) A solution of methyl[3.5-dibmo-4-(4—hydmxy-'3-methyl-phmoxy)phanyl] acetate
(110 mg, 0.26 mmol), hexamethylenctetramine (77 mg, 0.55 mmoi) and trifluoroacetic
acid (2.5 mL) was stirred at 100°C for 20 hours. The reaction solution wes diluted with
hydrochloric acid (5 mL, 2 N) and the resulting mixture was stirred at room temperature
for 30 minutes before it was extracted with chloroform. The organic phase was
concentrated and diluted with ethyl acetate, and washed with hydrochloric acid (2 x10
mL, 2 N), water (10 mL) and brine (10 mL). The organic layer was dried over NagSOs,
concentrated and filtrated ﬂiw &!_siliu ped to give 60 mg (50 %) of methyl[3,5-
dibromo-4-(3-formyl-4-hydroxy-S-methylphenoxy)phenyl) acetate.

-53.
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(f) To a stirred mixture of methyl[3,5-dibromo-4~(3-formyl-4-hydroxy-5-methyl-
phenoxy)phenyl] acetate (60 mg, 0.13 mmol) and triflucroacetic ecid (1.5 mL),
triethylsilane (62 p!, 0.39 mmol) was added, The reaction mixture was stirred at room
temperature for 20 hours, the organic phase concentrated and the residue was co-
evaporated (toluene) to give 60 mg of crude methy(3,5-dibromo-4-(3,5-dibromo-4-
hydroxyphenoxy)phenyl] acetate The crude product was used in next step. Lithium
hydroxide (1.5 ml, IN) was added to & stirred solution of crude methyl[3,5-dibromo-4-
(3,5-dibromo-4-hydroxyphenoxy)phenyl) acetate and tetrahydrofuran (1.5 mL). The
resulting mixture was stirred for 2 hours at room temperature, acidified with hydrochloric
acid (1 N) and extracted with ethyl acetate. The organic phasc was dried over N&;SO4 and
concentrated in vacuo. The residue was purified on column (HPLC, C8, gradient eluent:
acetonitrile/water (0.5% formic acid) from 1:4 to 1:0) to give 16 mg (14 % for both steps)
of 3,5-dibromo-4-(3,5-dibromo-4-hydroxyphenoxy)phenylecetic ecid.

(g) 3,5-Dibromo-4-(3,5-dibromo-4-hydroxyphenoxy)phenylacetic acid (16 mg, 0.037
mmol), diisopropylethyl amine (33 pl, 0.2 mmol), bromotripyrrolidinophosphonium
hexafiuorophosphate (21 mg, 0.044 mmpl), 1-hydroxybenzotriazole hydrate (7 mg, 0.05
mmol), D-phenylglycine methylester (15 mg, 0.074 mmof) and dichloromethane (0.5
mL) were mixed and stirred for 1 hountroomlmnpermre, and thereafter stored et 4°C
for 20 hours. The reaction mixture was washed with hydmchlonc acid (1 N) and the
remaining aqueous layer extracted with chloroform. The combined organic layers were
concentrated in vacuo and the residue was purified on 2 column (silica, eluent:
chioroform) to give 10 mg (47 %) of L-methyl-N-[3,5-dibromo-4-(3,5-dimethyl-4-
hydroxyphenoxy)phenylacetyl]phenylglycinate .

(h) L-Methyl-N-{3,5-dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylacetyl}-
phenyiglycinate (10 mg, 0.0 IJmmoI) was dissolved in tetrahydrofueran (0.25 mL) and
lithium hydroxide (0.25 ml, i ﬁ; was edded. The reaction mixture wes stirred for | hour
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5  atroom temperature and 1 M hydrochloric acid (1 N) was added subsequently until pH
reached 1. The obtained mixture was extracted with ethyl acetate and the combined
organic layers were dried over Na;SO,. After concentration and purification on
preparative TLC (silica, eluent: chloroform/methanol/ecetic ecid 9:1:0.1), 5 mg (52%) of
L-N-[3,5-Dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylacetyllphenylglycine was

10  obtained. LC-MS (ES-1): m/z 560.

The compounds of Examples 1-6 exhibit binding affinities to the thyroid receptor beta in
the range of ICsg of 1.0 to 100 nM.
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CLAIMS

A Compound of the general formula:
Ry R

~o—§:}r -P—«cu,).—c—ﬂ—?:tn.,

or a pharmaceutically acceptable ull'. thereof, wherein:
R, is selected from a group consisting of hydrogen, halogen, and C, to Cg alkyl;

R is selected from the group consisting of halogen, C, to Cs alkyl, Cato C¢
alkenyl, C; to Cq alkynyl, C, to C; cycloallenyl, Cs to Cy cycloalkoxy,
SO2(NRy4R1s), N(R16)SOaR 7, SR13, SOR7, SOaR17, CORy¢, and CR14{OR )R 19;
or R; is hydrogen when R4 is alkyl and R, is halogen;

R; is selected from the group consisting of hydrogen, alkyl, benzyl, aroyl, and
alkanoyl; .

Ry is halogen, cyano or alkyl;

Rs and Rg arc independently selected from hydrogen, halogen; cyano, Ci.s alkyl,
G; to Cg cycloalkyl; where at lcast one of Rs and R; is not hydrogen;

R7 and R, are independently selected from hydrogen, helogen, aryl and alkyl, and
R and R may be joined so as to comprise & chain of 2 to 6 methylene groups to
form a ring of 3 to 7-membered in size;

R and R, are each independently selected from the group consisting of hydrogen,
halogen, alkoxy, hydroxy (OH), cyano, and alkyl;

. " é
provided that not-mort'than one of Rz, Ry, Ry and Ry are hydrogen;
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Ry is hydrogen, halogen or alkyt;

R,z is hydrogen or alkyl;

Ry is carboxylic acid (COOH) or esters thereof, phosphonic and phesphinic acid
or esters thereof, sulfonic acid, tetrazole, hydroxamic acid, thiazolidinedione,
acylsulfonamide, or other carboxylic acid surrogates known in the art;

Ry« and R; for each occurrence are each independently selected from the group
consisting of hydrogen, alkyl, cycloalkyl, aryl, hetercaryl, arylalkyl and

heteroarylalkyl, and Ry, and R;s may be joined so as to comprise & chain of 3to 6
methylene groups to form & ring of 4 to 7-membered in size;

Ry is selected from a group consisting of hydrogen, alkyl, cycloalkyl, aryl,
heteroaryl, arylalkyl and heteroarylalkyl;

Ryy is selected from a group consisting of atkyl, cycloalkyl, aryl, heteroaryl,
arylalkyl and heteroarylaikyl;

R,s and Ry for each occurrence are ezch independently selected from the group
consisting of hydrogen, alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl and
heteroarylatkyi; ) .

n is an integer of 0, ! or 2;

X is selected from: -O-, -CH;-, -CF3-, -Se-, -NH-, -S-, -SO-, -80;- and -CO-;

and pharmecsutically acceptable salts, prodrug forms and sterecisomers thereof.

A compound according to claim 1, which has one or more asymmetric centers
and can exist in the Torm-d6+ademates, single and multiple enantiomers, &s
individual dinteru_:!lféts, with all possible isomers, and mixtures thereof.
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(E2);

(E3);

(E4);

(E6).

A compound according to claim | or 2 said compound being:
N-[3,5-Dichloro-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)benzoyl] glycine
(E1);

N-[3,5-Dichloro-4-(3-bromo-4-hydroxy-5-isopropylphenoxy)benzoyl] glycine

N-[3,5-Dichloro-4-(2-bromo-4-hydroxy-5-isopropylphenaxy)benzoyl] glycine
N-[3,5-Dichloro-4-(3-chloro-4-hydroxy-5-isopropylphencxy)benzoyl] glycine
N-[3,5-Dichloro-4-(3-cyano-4-hydroxy-S-isopropylphenoxy)benzoy] glycine
N-{3,5-Dichloro4-(3-fluoro4-hydroxy-5-isopropylphenaxy)benzoyl] glycine

N-[3,5-Dichloro-2-methyl-4-(3-methyl-4-hydroxy-S-isopropylphenoxy)benzoyl]
glycine (7).
L-N-[3,5-Dibromo-4-(3-fluoro-4-hydroxy-S-isopropylphenoxy)phenylacety!]
valine (IE19)
D-N-[3.5-leronno-4-(3-chloro-d-hydroxy-s-wpmpylphmoxy)phenylwetyl]
phenylglycine (E11)
L-N-[3,5-D|bromo-4-{4-hydmxy-3-uopropyl-5-methylplmoxy)phenylacetyl]
valine (E1.1)
L-N-3,5-Dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)phenyl-
acetyljphenviglycine (E13)
L-N-{3,5-Dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylacetyi]-
phenylglycize (E14)

N-[3,5-Di:romo-2-methyl-4-(3-methyl-4-hydroxy-5-isopropylphenoxy)benzoyl]
glycine (0532).
N-[3,5-D.. :«shyl-2-methyl-4-(3-methyl-4-hydroxy-S-isopropylphenoxy)benzoyl]
glycine (£5).

- ~~eiid &3
A compout:.4 eccording to any one of claims 1 to 3 for use in medical therapy.
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(E2);
(E3);
(E4);
ES);

(E6).

A compound according to claim | or 2 said compound being:
N—[3,5-DichIoro-4-(4-hydroxy-3-isopmpyl-5-meﬂ1ylphenoxy)benmyl] glycine
(E1);

N-[3.S-Dichlom-4-(3-bmmoA-hydroxy-S-isopropylphmoxy)benmyl] glycine

N-{3,5-Dichloro-4-(2-bromo-4-hydroxy-5-isopropylphenaxy)benzoyl} glycine
N-{3,5-Dichtoro-4-(3-chloro-4-hydroxy-5-isopropylphencxy)benzoyl] glycine
N-[3,5-Dichloro-4-(3-cyano-4-hydroxy-5-isopropylphenoxy)benzoyl] glycine
N-[3,5-Dichloro-4-(3-fluoro-4-hydroxy-S-isopropylphencxy)benzoyl] glycine

N-[3,5-Dichloro-2-mddtyl-4—(3-m¢lhyl—4-hydmxy-s-isopmpylphmoxy)bmmyll
glycine (E7).
L-N-[3.5-Dibromo-4-(3-ﬂuom-4-hydroxy-5-lnopmpylphemxy)phenylacetyl]
valine (E10)
D-N-[3.5-Dibmmo-4-(3-chloro-4-hydroxy-5—isopmpylphenoxy)plmylacetyl]
phenylglycine (E11) '
L-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropyl-S-methylphenoxy)phenylacetyl]
valine (E12)
L-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)phenyl-
acctyl]phenylglycine (E13)
L-N-[3,5-Dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylacetyl}-
phenylglycine (E14)

N-{3,5-Dibromo-2-methyl-4-(3-methyl-4-hydroxy-5-isopropyiphenoxy)benzoy!]
glycine (EB).
N-[3,5-Dimethyl-2-methyl-4-(3-methyl-4-hydroxy-5-isopropyiphenoxy)benzoyl]
glycine (E9).

i~

h ]

it
Aoompoundnc_e_ordingtomyoneot‘cllimlm3ﬁ:rusein medical therapy.
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A pharmaceutical composition comprising en effective amount of a compound
according to claim 1 to 3 or a pharmaceutically effective salt thereof, together
with a pharmaceutically acceptable carrier.

A process for making a pharmaceutical composition comprising combining a
compound according to any one of claims 1 to 3 and a pharmaceutically
acceptable carrier.

A pharmaceutical composition comprising a compound according to any one of
claims 1 to 3 and at least onc additional therapeutic agent selected from the group
consisting of other compounds of formula L, anti-diabetic agents, anti-
osteoporosis agents, enti-obesity agents, growth promoting agents, anti-
inflammatory agents, anti-anxiety egents, anti-depressants, anti-hypertensive
agents, cardiac glycosides, cholesterol/lipid lowering agents, appetite supressants,
bone resorption inhibitors, thyroid mimetics, anebolic agents, anti-tumor agents
and retinoids.

The pharmaceutical composition of claim 8 wherein said additiona! therapeutic
agent is an antidiabetic agent sglected from the group consisting of a biguanide, a
glucosidase inhibitor, a meglitinide, a sulfonylures, a thiazolidinedione, a PPAR-
alpha agonist, a PPAR-gamma agonist, a PPAR alpha/gamma dual agonist, an
SGLT2 inhibitor, a glycogen phosphorylase irhibitor, an aP2 inhibitor, a
glucagon-like peptide-1 (GLP-1), a dipeptidyl peptidase IV inhibitor and insulin.

The pharmaceutical composition of claim 8 wherein said additional therzpeutic
agent is an antidiabetic agent selected from the group consisting of metformin,
glyburide, glimepiride, glipyride, glipizide, chlorpropamide, gliclazide, acarbose,
miglitol, troglitazone, pioglitazone, englitazone, darglitazone, rosiglitazone and
insutin.

The pharmaceutical cy_;n#g_on of claim 8 wherein said additional therapeutic
agent is an anti-obosity agent is selected from the group consisting of an aP2
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12.

13.

14.

15.

16.

inhibitor, a8 PPAR gamma antagonist, a PPAR delta agonist, a beta 3 adrenergic
agonist, a lipase inhibitor, a serotonin reuptaks inhibitor, a cannabinoid-1 receptor
antagonist and an anovectic agent.

The pharmaceutical composition of claim 8 wherein said additional therapeutic
agent is a hypolipidemic agent selected from the group consisting of a
thiazolidinedione, an MTP inhibitor, a squelene synthetase inhibitor, an HMG
CoA reductase inhibitor, a fibric acid derivative, an ACAT inhibitor, a cholesterol
absorption inhibitor, an ileal Na'/bile cotrensporter inhibitor, @ bile acid
sequestrant and a nicotinic acid or a derivetive thereof.

A method for preventing, inhibiting or treating a disease which is dependent on
the expression of a T; regulated gene or associated with metabolic dysfunction,
which comprises sdministering to a patient in need of treatment a therapeutically
effective amount of a compound as defined in claims 1 to 3.

A method for treating or delaying the progression or onset of obesity,
hypercholesterolemis, atherosclerosis, depression, osteoporosis, hypothyroidism,
subclinical hyperthyroidism, non-toxic goiter, thyroid cancer, reduced bone mass,
density or growth, cating disorders, reduced cognitive function, thyroid cancer,
glaucoma, cardiac arrhythmia, congestive heart failure or & skin disorder or
disease, which comprises administering to mammelian patient in need of
treatment a therapeutically effective amount of a compound as defined in claim 1.

The method as defined in claim 13, wherein the said disease is obesity,
hypercholesterolomia, atheroscierosis, depression, osteoporosis, hypothyroidism,
goiter, thyroid cancer, glaucoma, cardiac arthythmia, congestive heart failure, or
skin disorders.

The methed according to claim 14, wherein the skin disorder or disecase is dermal
atrophy, post lurgiu! bruising caused by laser resurfiacing, keloids, stria, cellulite,
roughened skin, actinic_skin.damage, lichen planus, ichtyosis, acne, psoriasis,
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K

17.

19.

20.

21.

Dernier's disease, eczema, atopic dermatitis, chloracne, pityriasis and skin
scarring.

The method according to claim 13 further comprising administering, concurrently
or sequentially, a therapeutically effestive amount of at least one additional
therapeutic agent selected from the group consisting of other compounds of
formula I, anti-disbetic agents, anti-osteoporosis agents, anti-obesity agents,
growth promoting agents, anti-inflammatory agents, anti-anxicty agents, anti-
depressants, anti-hypertensive agents, cardiac glycosides, cholesterol/lipid
lowering agents, appetite supressants, bons resorption inhibitors, thyroid
mimetics, anabolic agents, anti-tumor agents and retinoids.

A method of treating or delaying the progressicn or onset of 2 skin disorder or
disease which comprises administering to 8 mammalian patient a therapeutically
effective amount of & compound as defined in claim 1 in combinetion with a
retinoid or a vitamin D analog.

A method for treating or delaying the progression or anset of obesity which
comprises administering to mammalian patient in need of treatment a
therapeutically effective amount of 8 compound as defined in Claim 1.

A method according to claim 19 further comprising edministering, concurrently or
sequentially, a therapeutically effective amount of at lcast one additional
therapeutic agent sclected from the group consisting of an anti-obesity agent and

an appetite suppressant.

A method according to claim 20 wherein said enti-obesity egent is selected from
the group consisting of aP2 inhibitors, PPAR gamma antagonists, PPAR delta
agonists, beta 3 adrenergic agonists, lipase inhibitors, serotonin (and dopamine)
reuptake inhibitors, cannabinoid-1 receptor antagonists, other thyroid receptor
agents and anorectic agents.

RRETPPY
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23.

25.

27.

28.

The use of a compound according to any of claims 1 to 4 In the preparation of a
medicament to inhibit or treat a disease which is dependent on the expression of &
Ty regulated gene or associated with metabolic dysfunction.

The use according to claim 22, wherein said disease is selected from aobesity,
hypercholesterolemia, atherosclerosis, depression, osteoporosis, hypothyroidism,
subclinical hyperthyroidism, non-toxic goiter, thyroid cancer, reduced bone mass
density or growth, cating disorders, reduced cognitive function, thyroid cancer,
glaucoma, cardiac arthythmia, congestive heert failure or a skin disorder or
disease.

The use according to claim 23, wherein the skin disorder or disease is selected
from dermal atrophy, post surgicel bruising caused by laser resurfcing, keloids,
stria, cellulite, roughened skin, actinic skin damege, lichen planus, ichtyosis, acne,
psoriasis, Demier’s disease, eczema, atopic dermatitis, chloracne, pityriasis and
skin scarring.

Use according to claim 22 in combination with at least one additional therapeutic
agent selected from the group consisting of other compounds of formula I, anti-
diabetic agents, anti-osteoporosis agents, anti-obesity agents, growth promoting
agents, anti-inflammatory agents, anti-anxiety agents, anti-depressants, enti-
hypertensive agents, cardiac glycosides, cholesterol/lipid lowering agents,
appetite supressants, bone resorption inhibitors, thyroid mimetics, anabolic
agents, anti-tumor agents and retinoids.

Use according to ¢lzim 22 in combination with a retinoid or & vitamin D analog
wherein said disease is 2 skin disorder or disease.

Use according to cleim 22 wherein said disease is obesity.

Use eccording to claim 27 in combinetion with at least one edditional therapeutic
sgent selected from tlie group consisting of en anti-obesity agent and an appetite
suppressant. .,
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30.

. Somemp £

Use according to claim 28, wherein said anti-obesity agent is selected from the
group consisting of aP2 inhibitors, PPAR gamma antagonists, PPAR delta
ggonists, beta 3 adrenergic agonists, lipase inhibitors, serotonin (and dopamine)
reuptake inhibitors, cannabinoid-1 receptor antagonists, other thyroid receptor
agents end anorectic agents.

A pharmaceutical composition which functions as a selective agonist of the
thyroid hormone receptor comprising a compound as defined in claim 1.

éa



WO 2004/007430 PCT/EP2003/007333

Titulo: COMPUESTOS NOVEDOSOS

Resumen: Esta invencién se refiere a compuestos novedosos, los cuales son ligandos
de receptores tiroideos, y a los métodos para la preparacién de dichos compuestos.
Adicionalmente, es proporcionado un método para la prevencién, inhibicibn o
tratamiento de enfermedades o ftrastornos asociados con una disfuncién del
metabolismo o que dependen de la expresion de un gen regula!do por T3, en donde un
compuesto de acuerdo con lo aqul descrito administ;ado en una cantidad

terapéuticamente efectiva.
CAMPO DE LA INVENCION
Esta invencion se refiere a compuestos novedosos los cuales son ligandos de
receptores tiroideos, y a los métodos para la preparacién de dichos compuestos y a los
métodos para el uso de dichos compuestos tales como la regulacién del metabolismo.
ANTECEDENTES DE LA INVENCION
Mientras que el papel extenso de las hormonas tiroideas en la regulacion del

metabolismo en humanos es ampliamente reconocido, el descubrimiento y desarrollo de

nuevos medicamentos especificos para mejorar el tratamiento de hipertiroidismo e
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hipotiroidismo han sido lentos. Esto también ha limitado el desarrollo de agonistas y
antagonistas para el tratamiento de otros sintomas clinicos importantes, tales como

hipercolesterolemia, obesidad y arritmias cardiacas.

Las hormonas tiroideas afectan el metabolismo de virtualmente cada célula del cuerpo.
En niveles nomales, estas hormonas mantienen el peso corporal, el indice metabdlico,
la temperatura corporal y el humor, e influye en los niveles de lipoprotelnas de baja
densidad (LDL) del suero sanguineo. Asl, en el hipotiroidismo hay una ganancia de
peso, altos niveles de colesterol LDL y depresion. En el hipertiroidismo, estas
hormonas conducen a la pérdida de peso, hipermetabolismo, disminucién de los niveles
de LDL del suero, amitmias cardiacas, insuficiencia cardiaca, debilidad muscular,

pérdida de masa 6sea en mujeres post-menopadsicas y ansiedad.

En la actualidad las hormonas tiroideas son utilizadas principalmente como una terapia
de reemplazo para pacientes con hipotiroidismo. La terapia con L-tiroxina retona las
funciones metabdlicas al estado nommal y puede ser facilmente monitoreada con
mediciones rutinarias en el suero de los niveles de hormona estimulante de la tiroides
(THS, por sus siglas en ingles), tiroxina (3,5,3',5-tetrayodo-L-tironina, o T4) Yy
triyodotironina (3,5,3'-triyodo-L-tironina, o Ts). Sin embargo, la terapia de reemplazo,
particularmente en individuos més viejos, puede ser restringida por ciertos efectos

perjudiciales de Ia.s hormonas tiroideas.
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Adicionalmente, algunos efectos de las homonas tiroideas pueden ser
terapéuticamente Gtiles en trastomos no-tiroideos si los efectos nocivos pueden ser
reducidos al minimo o eliminados. Estas consecuencias potencialmente dtiles incluyen
reduccién de peso, disminucién de los niveles de LDL en el suero, mejoramiento de la
depresion y estimulacién de la formacién de huesos. Los intentos anteriores de utilizar
hormonas tiroideas para tratar farmacolégicamente estos trastornos han sido limitados

por manifestaciones de hipertiroidismo y en particular por toxicidad cardiovascular.

Ademas, los medicamentos (itiles agonistas de la tiroides deben minimizar el potencial
de consecuencias indeseadas debido a un hipotiroidismo localmente inducido, i.e.
niveles sub-normales de la actividad de la hormona tiroidea en ciertos tejidos u 6rganos.
Esto puede presentarse debido a que el incremento en las concentraciones del agonista
de la hormona tiroidea circulante puede causar que la pituitaria suprima la secrecion de
hormona estimulante de la tiroides (TSH), en consecuencia reduciendo la sintesis de la
hormona tiroidea por la glandula tiroides (control de retroalimentacién negativo). Dado
que se reducen los niveles endégenos de la hormona tiroidea, el hipotiroidismo
localizado puede resultar donde quiera que el medicamento agonista de la tiroides
administrado no pueda compensar la reduccién en los niveles endégenos de la
hormona en tejidos especlficos. Por ejemplo, si la droga agonista de la tiroides no
penetra la bamera de sangre del cerebro, el efecto de la supresién de TSH puede

conducir a hipotiroidismo del SNC y a riesgos asociados tales como depresion.

El desarrollo de ligandos especificos y selectivos del receptor de la hormona tiroidea,

particularmente agonistas del receptor de la hormona tiroidea podria conducir a terapias
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especificas para estos trastomos comunes, al tiempo que evita la toxicidad
cardiovascular u otra de [as hormonas tiroideas nativas. Los agonistas tejido-selectivos
de la hormona tiroidea pueden ser obtenidos mediante la compresién o extrusién de
tejido selectivo, administracién tépica o local, alcanzando a la célula a través de otros
ligandos unidos al agonista y alcanzando subtipos de recepior. La selectividad del
tejido también puede ser obtenida mediante regulacién selectiva de los genes de

respuesta de la hormona tiroidea en una forma especifica del tejido.

Por consiguiente, el descubrimiento de compuestos que son ligandos del receptor de la
homona tircidea, particularmente agonistas selectivos del receptor de la hormona
tiroidea, podria mostrar una utilidad para el tratamiento o prevencién de enfermedades
o trastomos asociados con la actividad de la hormona tiroidea, por ejemplo: (1) terapia
de reemplazo en sujetos de edad avanzada con hipotiroidismo, los cuales estin en
riesgo de complicaciones cardiovasculares; (2) terapia de reemplazo en sujetos de edad
avanzada con hipotiroidismo subclinico los cuales estdn en riesgo de complicaciones
cardiovasculares; (3) obesidad; (4) hipercolesterolemia debida a elevaciones de los
niveles de LDL del plasma; (5) depresién y (6) osteoporosis conjuntamente con un

inhibidor de la resorcidon dsea.

RESUMEN DE LA INVENCION

%3
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De acuerdo con el modo de realizacién ilustrativo y demostrando caracteristicas
destacadas de la presente invencién, son proporcionados compuestos los cuales son

ligandos de receptores tircideos, y tienen la formula I:

Ryo
)
Cl{z)rﬁ“l}""?"ﬂls
O RnpRy

Ry Ry

0 una sal farmacéuticamente aceptable de este, en donde:

R, es seleccionado de un grupo que contiene hidrégeno, halégeno y alquilo de C; a Cg;
Rz es seleccionado del grupo que contiene halégeno, alquilo de C, a Cs, alquenilo de C;
a Cg, alquinilo de C, a Cs, cicloalquenilo de Cs a C;, cicloalcoxi de C; a Cy,
S02(NR14R15), NR1gSOzR17, SR17, SOR¢7, SO2R17, COR1s ¥ CR1s(OR16)R1e: © Rz €8
hidrégeno cuando R, es alquilo y R, es halbégeno;

R3 es seleccionado del grupo que contiene hidrogeno, alquilo, bencilo, aroilo y alcanoilo;

R4 es halégeno, ciano o alquilo;
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Rs y Re son independientemente seleccionados de hidrégeno, halégeno; ciano, alquilo

de C,., cicloalquilo de C3 a Cg; en donde al menos uno de Rs y Rg no es hidrégeno;

Rz y R1o 80n independientemente seleccionados de hidrégeno, halégeno, arilo y alquilo,
¥ Rr ¥ Rio pueden ser unidos para integrar una cadena de 2 a 6 grupos metilenos para

formar un anillo de 3 a 7 miembros de tamafio;

Rs y Re son cada uno independientemente seleccionados de hidrégeno, halégeno,

alcoxi, hidroxilo (OH), clano y alquilo;

con la condicién de que no mas de uno de Rz, R4, Rg y Ry son hidrégenos;

R1, es hidrégeno halégeno o alquilo;

Ri2 es hidrégeno o alquilo;

Ri3 es dcido carboxilico (COOH) o ésteres de este, acido fosfonico o fosfinico o ésteres

de estos, acido sulfénico, tetrazol, dcido hidroxamico, tiazolidindiona, acilsulfonamida, u

otros substitutos de acido carboxilico conocido en el estado del arte;

Ris Y Ris para cada caso son cada uno seleccionados independientemente del grupo
que contiene hidrégeno, alquilo, ciclocalquilo, arilo, heteroarilo, arilalquilo y
heteroarilaiquilo y R4 ¥ Rss pueden ser unidos para integrar una cadena de 3 a 6

grupos metilenos para formar un anillo de 4 a 7 miembros de tamaiio;
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Ris es seleccionado de un grupo que contiene hidrégeno, alquilo, cicloalquilo, arilo,

heteroarilo, arilalquilo y heteroarilalquilo;

Ri7 es seleccionado del grupo que contiene alquilo, cicloalquilo, arilo, heteroarilo,

arilalquilo y heteroarilalquilo;

Ris ¥ Rip para cada caso son cada uno seleccionados independientemente del grupo
que contiene hidrégeno, alquilo, cicloalquilo, arilo, heteroarilo, arilalquilo y

heteroarilalquilo;

nesunesterode0, 102;

X es seleccionado de:-O-, -CHz-, -CF2-, -Se-, -NH-, -S-, -SO-, -§0,-y -CO ;

La definicién de la formula | presentada anteriormente incluye todos los profarmacos,

estereocisdmeros y sales farmacéuticamente aceptables de la formula I.

Los compuestos con la formula | son ligandos del receptor de la hormona tiroidea e
incluyen compuestos los cuales son, por ejemplo, agonistas selectivos, agonistas
parciales, antagonistas ¢ antagonistas parciales del receptor tiroideo. Preferiblemente,
los compuestos con la férmula | poseen actividad como agonistas del receptor tiroideo,
y pueden ser usados en el tratamiento de enfermedades o trastomos asociados con la

actividad del receptor tiroideo. En particular, los compuestos con la férmula | pueden ser
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usados en el tratamiento de enfermedades o trastornos asociados con una disfuncion
del metabolismo o aquellas que dependen de la expresion de un gen regulado por T,
tales como obesidad, hipercolesterolemia, aterosclerosis, amitmias cardiacas,
depresion, osteoporosis, hipotiroidismo, bocio, cancer de tiroides, glaucoma, trastornos

o enfermedades en la piel e insuficiencia cardiaca congestiva.

La presente invencién prevé para los compuestos con la férmula |, formulaciones
famacéuticas que empleen tales compuestos y los métodos de uso para tales
compuestos. En particular la presente invencion prevé una formulacidn famacéutica
que contiene una cantidad terapéuticamente efectiva de un compuesto con la férmula |,

solo o combinado con un vehiculo famacéuticamente aceptable.

Ademas, de acuerdo con la actual invencién, es proporcionado un método para la
prevencion, inhibicién o tratamiento del avance o inicio de enfermedades o trastornos
asociados con el receptor tiroideo, tales como las enfermedades o trastomos definidos
anteriormente o a continuacién, en donde una cantidad terapéuticamente efectiva de de
un compuesto con la férmula | es administrado a un mamifero, e.g., un paciente

humano en necesidad del tratamiento.

Los compuestos de la invencién pueden ser usados solos, conjuntamente con otros
compuestos de la presente invencion o conjuntamente con otro(s) agente(s) activo(s) en

las dreas terapéuticas aqui descritas.

X
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Adicionalmente, es proporcionado un método para la prevencién, inhibicibn o
tratamiento de enfermedades como las definidas anteriormente y a continuacién, en
donde una cantidad terapéuticamente efectiva de una combinacion de un compuesto
con la formula | y otro compuesto de la invencién y/u otro tipo de agente terapéutico, es

administrado a un paciente mamifero en necesidad del tratamiento.

Los compuestos de la invencion incluyen, pero no estén limitados a, los siguientes:

N-{3,5-Dicloro-4-(4-hidroxi-3-isopropil-5-metilfenoxi)benzoil] glicina (E1);

Me
Me Cl
HO H—COOH
Er

Ct

N-{3,5-Dicloro-4-(3-bromo-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E2);

Me
Me a
H
HO =N~C=COOH
H

N-{3,5-Dicloro-4-(2-bromo-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E3);

Me
M Cl

H
HO -~N=C—CCOH

Br CI
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N-[3,5-Dicloro-4-(3-cloro-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E4);

Me
Cl
H
H =N=C—COOH
H oy
a c

N-[3,5-Dicloro-4-(3-ciano-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E5);

Me
M Cl

H
HO OH

¢ Hpy
NC a

N-[3,5-Dicloro-4-(3-fluoro-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (EB);

Me
Cl
HO 7
—N—QF—COOH
L
cl

N-[3,5-Dicloro-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E7);

Me
Cl Me

v
et
:

M Cl

N-[3,5-Dibromo-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (EB);
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HO 5 H-E—coon

By

N-[3,5-Dimetil-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E9);

5 -

L-N-[3,5-Dibromo-4-(3-fluoro-4-hidroxi-5-isopropilfenoxi)fenilacetil] valina (E10);

Me

By Me !'lMe
) g Hgrooon
Br

D-N{3,5-Dibromo-4-(3-cloro-4-hidroxi-5-isopropilfenoxi)fenilacetil] feniiglicina (E11);

5wt

L-N-[3,5-Dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenilacetil] valina (E12);
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Mﬂ H
Br, Me. i Me
-c-“n—(i\T-COOF
B 2
& =®
o

L-N-[3,5-Dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenilacetil] feniliglicina (E13);

o @

HO ,-r“:—ﬁ—(‘l.‘-cooﬁ
O H
Me Br

L-N-3,5-Dibromo-4-(3,5-dimetil-4-hidroxifenoxi)fenilacetil] fenilglicina (E14);

w ow ®
HO H,-g.—ﬂ—f:-ooon
0O H
Me Br

DESCRIPCION DETALLADA DE LA INVENCION

Las siguientes definiciones aplican para los términos de acuerdo con su uso a través de
esta especificacion, a menos que sean limitados en otro sentido en instancias

especificas.

El término “ligandos de receptores tiroideos” tal como es usado aqul es pensado para

cubrir cualquier parte de una molécula, la cual se enlaza a un receptor tiroideo. El

)
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ligando puede actuar como un agonista, un antagonista, un agonista parcial o un
antagonista parcial. Otro término para “ligandos de receptores tiroideos™ es

“tiromimético”.

A menos que ofra cosa lo indique, el t&rmino "alquilo® tal como es empleado aqul solo o
como parte de ofro grupo incluye cadenas de hidrocarburos lineales y ramificadas, que
contienen de 1 a 12 carbonos (en el caso de alquil o alqu), en la cadena normal
preferiblemente de 1 a 4 carbonos, tales como metilo, etilo, propilo, isopropilo, butilo,
t-butiio o isobutilo, pentilo, hexilo, isohexilo, heptilo, 4,4-dimetilpentilo, octilo,
2.2 A-trimetilpentilo, nonilo, decilo, undecilo, dodecilo. @Como esta definido y
reivindicado aqul, el término “alquilo® i|_1cluye grupos alquilo como los definidos
anteriomente substituidos de manera opcional con 1 a 4 substituyentes los cuales
pueden ser halégenos, como por ejemplo F, Br, Cl o |, o CF3, alquilo, alcoxi, arilo,
ariloxi, aril(aril) o diarilo, arilalquilo, arilalcoxi, alquenilo, alquinilo, cicloalquilo,
cicloalquenilo, cicloalquilalquilo, cicloalquilalcoxi, opcionalmente amino, hidroxilo,
hidroxialquilo, acilo, oxo, alcanoilo, heteroarilo, heteroariloxi, cicloheteroalquilo,
arilheteroarilo, arilalcoxicarbonilo, heteroarilalquilo, heteroarilalcoxi, ariloxialquilo,
ariloxiarilo, alquilamido, alcanoilamino, arilcarbonilamino, alcoxicarbonilo,
alquilaminocarbonilo, nitro, ciano, tiol, halogenuro de alquilo, trihalogenuro de alquilo,

alquiltio o carboxilo (el alquiléster de este) substituidos.

A menos que otra cosa sea indicada, el término “cicloalquilo® como es empleado aqul
solo o como parte de otro grupo incluye grupos de hidrocarburos ciclicos saturados o

grupos de hidrocarburos ciclicos parcialmente insaturados (que contienen 1 o 2 dobles
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enlaces), que contienen un anillo y un total de 3 a 8 carbonos, preferiblemente 3 a 6
carbonos, que forman un anillo. Como es definido y reivindicado aqul, el término
“cicloalquilo” incluye grupos cicloalquilo como los definidos anteriormente substituidos
de manera opcional con 1 o mas substituyentes, tales como aquellos definidos para

alquilo.

El t&érmino "arilo® o "Ar" como s empleado aqul solo o como parte de otro grupo se
refiere a grupos aroméaticos monaciclicos o biciclicos que contienen de 6 a 10 carbonos
en la fraccion que forma parte del anillo (tales como fenilo o naftilo que incluye 1- natftilo
y 2- naftilc). Como es definido reivindicado aqul, el término "arilo® incluye grupos arilo
como los definidos anteriormente substituidos de manera opcional en cualquier atomo o
dtomos de carbono disponible(s) con uno a mas substituyentes, tales como halégeno,
alquilo, halogenuro de alquilo alcoxi, halogenuro de alcoxi, alquenilo, trifluorometilo,
trifluorometoxi, alquinilo, hidroxilo, amino, nitro, ciano, carboxilo (o alquil éster de este) o

cualquiera de los otros substituyentes descritos para alquilo.

A menos gue otra cosa sea indicada, el término “heteroarilo® o “heteroaromético” como
es empleado aqul solo o como parte de otro grupo se refiere a un anillo aromético de
5- o 68- miembros el cual incluye 1, 2, 3 o0 4 hetero 4tomos tales como nitrégeno,
oxigeno o azufre, y a tales anillos fusionados a un anillo arilo, cicloalquilo, heteroarilo,
cicloheteroalquilo, (e.g. benzotiofenilo, indolilo), e incluye los N-6xidos posibles. Un
grupo “heteroarilo substituido® incluye un grupo heteroarilo substituido de manera
opcional con uno o mas substituyentes tales como cualquiera de los substituyentes del

alquilo o arilo especificados anteriomente. Como es definido y reivindicado aqul, el
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término “hetercarilo® incluye grupos heteroarilo como los definidos anteriormente
substituidos de manera opcional en cualquier &tomo o &tomos de carbono disponible(s)
con uno a mas substituyentes, tales como cualquiera de los substituyentes descritos

para alquilo o arilo.

A menos que otra cosa sea indicada, el t¢rmino "alquenilo” como es empleado aqul por
si mismo o como parte de otro grupo se refiere a una cadena de radicales lineales o
ramificados de 2 a 20 carbonos, preferiblemente de 2 a 12 carbonos, y con mayor
preferencia e 2 a 8 carbonos en la cadena normal, la cual incluye uno o mas dobles
enlaces en la cadena nomal, tales como vinilo, 2-propenilo, 3-butenilo, 2-butenilo,
4-pentenilo, 3-pentenilo, 2-hexenilo, 3-hexenilo, 2-heptenilo, 3-heptenilo, 4-heptenilo,
3-octenilo, 3-nonenilo, 4-decenilo, 3-undecenilo, 4-dodecenilo, 4,8,12-tetradecatrienilo y
los similares. Como es definido y reivindicado aqul, el término "alquenilo” incluye grupos
alquenilo como los definidos anteriormente substituidos de manera opcional en
cualquier atomo o atomos de carbono disponible{s) con uno a mas substituyentes, tales

como cualquiera de los substituyentes descritos para alquilo o arilo.

A menos que otra cosa sea indicada, el término “alquinilo” como es empleado aqul por
si mismo o como parte de otro grupo se refiere a una cadena de radicales lineales o
ramificados de 2 a 20 carbonos, preferiblemente de 2 a 12 carbonos, y con mayor
preferencia e 2 a 8 carbonos en la cadena normal, la cual incluye uno o mas triples
enlaces en la cadena normal, tales como 2-propinilo, 3-butinilo, 2-butinilo, 4-pentinilo,
3-pentinilo, 2-hexinilo, 3-hexinilo, 2-heptinilo, 3-heptinilo, 4-heptinilo, 3-octinilo,

3-noninilo, 4-decinilo, 3-undecinilo, 4-dodecinilo y los similares. Como es definido y
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reivindicado aqui, el término “alquinilo® incluye grupos alquinilo como los definidos
anteriomente substituidos de manera opcional en cualquier atomo o &étomos de
carbono disponible(s) con uno a més substituyentes, tales como cualquiera de los

substituyentes descritos para alquilo o arilo.

El témino “cicloalquenilo” como es empleado aqul solo o como parte de ofro grupo se
refiere a hidrocarburos ciclicos que contienen de 3 a 12 carbonos, preferiblemente de 5
a 10 carbonos y con 1 o dos dobles enlaces. Ejemplos de grupos cicloalquenilos
incluyen ciclopentenilo, ciclohexenilo, ciclohexadienilo y cicloheptadienilo, los cuales
pueden ser substituidos de manera opcional como se definié para cicloalquilo. Como es
definido reivindicado aqul, el término “cicloalquenilo” incluye grupos cicloalquenilo
como los definidos anteriormente substituidos de manera opcional en cualquier atomo o
atomos de carbono disponible(s) con uno a mas substituyentes, tales como cualquiera

de los otros substituyentes descritos para alquilo o arilo.

El término “halégeno” o “halogenuro” como es empleado aqul solo o como parte de otro
grupo se refiere a cloruro, bromuro, fluoruro y yoduro as! como a CF3, siendo preferidos

cloruro y bromuro.

El tdrmino "alcanoilo” como es empleado aqul solo o como parte de otro grupo es

alquilo o cicloalquilo unido a un grupo carbonilo.

El término “aroilo” como es empleado aqul solo o como parte de otro grupo es arilo o

heteroarilo unido a un grupo carbonilo.
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A menos que ofra cosa sea indicada, los términos “alcoxi®, "ariloxi®, “heteroariloxi* como
son empleados aqul solos o como parte de otro grupo incluyen cualquiera de los grupos
alquilo, arilo o heteroarilo seflalados anteriormente que se encuentra unido a través de

un atomo de oxigeno.
El t&rmino “ciano™ como es empleado aqul, se refiere a un grupo -CN.

El término "arilalquilo® o “heteroarilalquilo® como es empleado aqul solo 0 como parte de
otro grupo se refiere a grupos alquilo como los descritos anteriormente que tienen un
arilo o heteroarilo como substituyentes. Ejemplos representativos de arilalquilo

incluyen, pero no estan limitados a bencilo, 2-feniletilo, 3-fenilpropilo.

A menos que otra cosa sea indicada, los términos “arilalcoxi” y "cicloalcoxi" como son
empleados aqul solos o como parie de otro grupo incluyen grupos arilo y cicloalquilo

que estén unidos a través de un atomo de oxigeno.

EL témino “acido carboxilico” o “carboxilo”, como es empleado aqui, se refiere al grupo

—COOH.

El término "bencilo” como es empleado aqul se refiere a —CH.CgHs, el cual puede estar

opcionalmente substituido como se defini6é anteriormente para alquilo.



WO 2004/007430 PCT/EP2003/007333

Los compuestos con la formula | pueden ser presentados como sales, las cuales
también estdn dentro del alcance de la presente invencién. Son preferidas las sales
farmacéuticamente aceptables (i.e., no-téxicas, fisiolégicamente aceptables). Si los
compuestos de la féormula | tienen, por ejemplo, al menos un centro basico, estos
pueden formar sales con algin acido adicionado. Estas son formadas, por ejemplo, con
acidos inorgéanicos fuertes, tales como écidos minerales, por ejemplo écido sulfirico,
acido fosférico o un 4cido halohidrico, con 4cidos organicos carboxilicos fuertes, tales
como écidos alcano carboxilicos de 1 a 4 &tomos los cuales pueden estar o no
substituidos, por ejemplo, por un halégeno, por ejemplo acido acético, tales como
acidos dicarboxilicos saturados o insaturados, por ejemplo acido oxélico, malénico,
succlnico, maleico, fumarico, ftalico o tereftilico, tales como acidos hidroxicarboxilicos,
por ejemplo acido ascoérbico, glicolico, lactico, malico, tartarico o citrico, tales como
aminodcidos , (por ejemplo dcido aspartico o glutamico o lisina o arginina), o acido
benzoico, o con #&cidos sulfénicos organicos, tales como &acido (C4-C,) alquil o
arilsulfénicos los cuales no estdn o estan substituidos con, por ejemplo halégeno, por
ejemplo Acido metil- o p-toluen- sulfénico. La sal correspondiente del acido adicionado
también puede ser formada teniendo, si se desea, un centro basico adicional presente.
Los compuestos con la férmula | que tienen al menos un grupo écido carboxllico (por
ejemplo COOH) pueden también formar sales con bases. Sales convenientes con
bases son, por ejemplo, sales de metales, tales como metales alcalinos o sales de
metales alcalinotémecs, por ejemplo sales de sodio, potasio 0 magnesio, o sales con
amoniaco o una amina orgénica tales como morfolina, tiomorfolina, piperidina,
pirolidina, una mono, di o tri-alquilamina de cadena corta, por ejemplo etil, terbutil,

dietil, diisopropil, ftrietil, tributi o dimetil-propilamina, una mono, di o tri- hidroxi

1
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alquilamina de cadena corta, por ejemplo mono, di o trietanolamina. Ademéas pueden
ser formadas las sales intemas correspondientes. También estén incluidas, sales que
son inadecuadas para usos farmacéuticos pero las cuales pueden ser empleadas, por
ejemplo, para el aislamiento o purificacién de compuestos puros con la férmula | o sus
sales farmacéuticamente aceptables. Sales preferidas de los compuestos con la
férmula | los cuales contienen un grupo bdasico incluyen monoclorhidrato, bisulfato,
metanosulfonato, fosfato o nitrato. Sales preferidas de los compuestos con la férmula |
los cuales contienen un grupo acido incluyen sales sodio, potasio y magnesio y aminas

organicas farmacéuticamente aceptables.

Los compuestos con la fdrmula | pueden estar también en forma de profdrmaco.
Cualquier compuesto sea transformado in vivo para proporcionar el agente bioactivo
(i.e. el compuesto con la formula 1) es un profarmaco incluido dentro del alcance y

esplritu de la invencién.

Varias formas de profarmacos son bien conocidas en el estado del arte. Una amplia
descripcion de profarmacos y derivados de profamacos puede ser encontrada en: (i)
The Practice of Medicinal Chemistry, Camille G. Wermuth et al., Capitulo 31, (Academic
Press, 1898); (ii) Design of Prodrugs, editado by H. Bundgaard,(Elsevier, 1985); y (i) A
Textbook of Drug Design and Development, P. Krogsgaard-Larson y H. Bundgaard, eds.
Capiltulo 5, pgs 113-191 (Harwood Academic Publishers, 1991). Dichas citas son

incorporadas aquf por referencia.
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Formas de ejecucion de profarmacos adecuadas para el uso dentro de la presente
invencién incluyen alquil ésteres de cadenas oorfas. tales como etil ésteres, o
aciloxialquil ésteres tales como pivaloiloximetil (POM) de un grupo acido carboxilico

para Rqa.

Formas de ejecucion de profarmacos adecuadas para el uso dentro de la presente
invencién incluyen aquellos profarmacos que enmascaran el grupo hidroxilo fendlico
libre presente en la formula |, como se muestra en la estructura a continuacién en
donde en el profarmaco esté la fraccion, R-CO, grupo aroilo o alcanoilo, en la cual R es

alquilo, heteroarilo o arilo.

Rip
R—(’:—O Cﬂﬂn—C—N—é—Rl 3
Ryz Ry

Ademas, formas de ejecucién de profarmacos adecuadas para enmascarar el grupo
hidroxilo fendlico discutida anteriormente incluyen éteres alquil fendlicos, tal como es
rapresentac_io en la estructura a continuacién donde R = alquilo. La hidroxilacion
metabdlica de el carbén de el grupo alquilo R que esta unido al oxigeno fenblico da
paso a un intermediario capaz de descomponerse alin mas para dejar expuesta la

forma de fenol libre que tienen los compuestos con la férmula 1.
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R R Rs Ry R
10
R—O X CHJ—C—N—CR)3
o Au Ry
Rn Rs Ry

Todos los esterecisdmeros de los compuestos de la presente invencion son
contemplados, ya sea en foorma de mezcla o puros o substanciaimente puroa.a. Los
compuestos de la presente invencion pueden tener centros asimétricos en cualquiera
de los atomos de carbono incluyendo cualquiera de los substituyentes R. En
consecuencia, los compuestos de la férmula | pueden existir en formar enantioméricas o
diastereoméricas o en mezclas de estos. El proceso de preparacion puede utilizar como
materiales de partida racematos, enantiomeros o diastereomeros. Cuando son
preparados productos diastereoméricos o enantioméricos, estos pueden ser separados

mediante métodos convencionales por ejemplo, cromatograficos o cristalizacién

fraccionada.

La administracibn de un agente terapéutico de |la presente invencién incluye la
administracién de cantidades terapéuticamente efectivas del agente de la invencién. El
témino “cantidad terapéuticamente efectiva® como es empleado aqul se refiere a una
cantidad de un agente terapéutico para tratar o prevenir una condicion tratable
mediante la administracién de una formulacion de la invencién. Esta cantidad es la
cantidad suficiente para exhibir un efecto terapéutico o preventivo o de mejoria
perceptible. El efecto puede incluir, por ejemplo, el tratamiento o la prevenciotn de las
condiciones aqul enumeradas. La cantidad efectiva precisa para un sujeto dependera

del tamafio y salud del sujeto, la naturaleza y el grado de la condicién que sea fratada,
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las recomendaciones del médico que atiende el caso y del tratamiento terapéutico o
combinacién de tratamientos terapéuticos seleccionados para la administracion. De tal

forma, no resulta Util especificar una cantidad efectiva exacta por adelantado.

Los compuestos con la formula | pueden ser preparados mediante los procesos
propuestos como ejemplos descritos en los siguientes esquemas de reaccion, asi como
los procedimientos pertinentes publicados en la literatura que son utilizados por la
persona calificada. Los reactivos y procedimientos demostrativos para estas reacciones
aparecen a continuacion y en los ejemplos de trabajo. La proteccion y desproteccion en
los siguientes esquemas abajo se pueden realizar mediante procedimientos conocidos
de manera general en el estado del arte (ver, por ejemplo, T. W. Greene & P. G. M.

Wuts, "Protacting Groups in Organic Synthesis", 3ra Edicién, Wiley, 1988).

Scheme 1
R, Re R & R
2
Ry 8 5, — "o =& 1(X=0)
1 .2 3

La metodologla de la sal de yodonio representada en el esquema 1 estd ampliamente
descrita en la literatura para la sintesis de analogos de ia hormona de tiroidea ("Nove/
Thyroid Recepior Ligands and Methods”, Y. -L. L, Y. Liu, A. Hedfors, J. Malm, C. Mellin,
M. Zhang, PCT Int. App. WO 8900353 A1 9880107; D. M. B. Hickey et al., J. Chem. Soc.
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Perkin Trans.1,3103-3111,1988; N. Yokoyama et al., J. Med. Chem., 38, 685-707,1985),
y para diaril éteres en general (E. A. Couladouros, V.1. Moutsos, Tetrahedron Lett., 40,
7023-7026,1998). La reaccidon de la sal de yodonio 1 con un acido hidroxi benzoico
apropiado (intermediario 2) genera el diaril éter (producto 3) el cual puede ser
convertido facilmente por aquellos con el entrenamiento adecuado en el estado del arte

en los compuestos con la férmula | en los cuales X = O.

Scheme 2

S - 2

4 5(Y=F,| BrorCi)

El esquema 2 presenta otra aproximacion sintética general a los compuestos con la
féormula | para los cuales X = O. Un fenol substituido de manera apropiada 4 es
alquilado con un intermediario apropiadamente substituido 5, en el cual Y es un grupo
saliente tal como fluoruro, cloruro, ioduro o bromuro y el grupo activante B es tal que
activa el grupo Y favoreciendo el desplmiénto nucleofilico y es capaz de ser
posteriomente transformado en un &cido carboxilico (tal como formilo (CHO) o nitro
(NO2)), para proporcionar el intermediario 6. Entonces el grupo activante B en el
intermediario 8 es subsecuentemente transformado en un acido carboxilico o un
derivado que puede ser transformado entonces ain mas y convertido en los
compuestos con la férmula | para los cuales X = O. Tales grupos funcionales activantes

y los métodos para su conversion son bien conocidos por los expertos en la materia.
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Por ejemplo, cuando B es la funcidn nitro en el intermediario 6, el grupo nitro puede ser
reducido a un grupo amino por los métodos bien conocidos en el estado del arte, tales
como el uso de hidrogenacion catalitica en la presencia de, por ejemplo, niquel Raney o
catalizador de paladio soportado en carbdn activado, en un solvente polar tal como
acido acético glacial o etanol. Alterativamente, la reduccién se puede llevar a cabo
usando hierro en polvo en acido acético glacial acuoso a temperatura ambiente. La aril
amina resultante puede ser convertida a la sal de diazonio comrespondiente mediante el
uso de, por ejemplo, una mezcla del nitrito de sodio y acido sulfirico en solventes
apropiados. El grupo diazonio resultante puede ser convertido entonces en un grupo
formilo (CHO) por la reaccién con mondxido de carbono catalizada por un catalizador de
paladio apropiado tal como acetato de paladio. Después de unirse al intermediario 5, la
proteccion del grupo y la manipulacion funcional del grupo subsecuentes proporciona
los compuestos objetivo con la férmula | en los cuales X = O. Otro grupo activante es el
formilo (B = -CHO). Después de acoplarse al segundo anillo aromatico, el grupo
aldehido puede ser oxidado a Aacido carboxllico, y entonces ser convertido en los
compuestos de la férmula | en los cuales n = 0. Ademés, el mismo acido carboxllico
resultante puede ser homologado para obtener un grupo acido acético mediante
métodos bien conocidos tales como la homologacién de Amdt-Eistert para proporcionar
en Ultima instancia ejemplos de | para los cuales n = 1. La aproximacion presentada en
el esquema 2 para la sintesis general de diaril éteres para tiromiméticos cuenta con
suficientes precedentes en la literatura (P. D. Leeson, J. C. Emmett, J. Chem. Perkin

Trans.l, 3085-3096,1988; N. Yokoyama et al., J. Med. Chem. 38, 695-707,1985).
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Otros métodos para la sintesis de compuestos con la férmula | en los cuales X = O, NH,
S, CO o CH2 estdn descritos de forma general en la literatura (para X = O : D. M. B.
Hickey et al., J. Chem. Soc. Perkin Trans. I, 3097-3102,1988 ; Z. -W. Guo et al., J. Org.
Chem., 62, 6700-8701, 1897; D. M. T. Chan et al. , Telrahedron Lett., 38, 2933-
2936,1998 ; D. A. Evans et al., Tetrahedron Leif., 39, 2937-2940, 19988; G. M.
Salamonczyk et al., Tetrahedron Letf., 38, 6965-89688, 1987; J.-F. Marcoux, J. Am.
Chem. Soc., 118, 10539-10540, 1897; A. V. Kalinin et al., J. Org. Chem., 64, 2086-2987,
1999; para X = N: D. M. T. Chan et al., Tefrahedron Lett., 39, 2933-2936, 1998; J.P.
Wolfe et al., J. Am.Chem.Soc., 118, 7215, 1996; M. S. Driver, J. F. Hartwig, J. Am.
Chem. Soc., 118, 7217, 1996; ver referencias en la revisién de C. G. Frost, P.
Mendonca, J. Chem. Soc. Perkin 1,2615-2623, 1998; para X = S: C. R. Halrington,
Biochem. J., 43, 434-437, 1848; A. Dibbo et al., J. Chem. Soc., 28980-2902, 1961; N.
Yokoyama et al., United States Patent 5,401,772, 1995; for X = CO o CH;: L. Homer, H.
H. G. Medem, Chem. Ber., 85, 520-530, 1952;'G. Chiellini et al., Chemistry & Biology, 5.
299-308, 1988, y para X = CF;, ver G. S. Lal et al., J. Org. Chem., 85, 4830-4832, 2000.

Métodos aplicables para la sintesis de compuestos con la férmula | en los cuales X =0
Y Rz y Rs son modificados independientemente con hidrégeno, halégeno y alquilo son
descritos en “Novel Thyroid Receptor Ligands and Methods, Y-L. Li, Y. ULI, A. Hedfors,
J. Malm, C, Mellin, M. Zharng, PCT Int. App. WO 9800353 A1 890107.

%
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Scheme 3

Ry Re
Me NaOX Me ROH HO Me
Pt =BrorCl acid
O[E"' —_— &jglg"’" ———t :t:["“
7 8

2{Rg=Me;Rg=H;n=0)

El esquema 3 describe la sintesis del intermediario 2 en la cual Rs = Rg = Bro Cl, Rg =
Me, Rg=H, R=Hyn=0. Laacetofenona 7 (comercialmente disponible) es sujeta a
las condiciones de la reaccién del haloformo con el hipoclorito o el hipobromito de sodio
para convertir simultdneamente la funcién del acetilo a carboxilo y para halogenar las
dos posiciones orto al grupo hidroxilo fenélico. La esterificacion da el intermedio objetivo

2 que es empleado en la quimica descrita en el esquema 4.

Scheme 4 % &
R
Re  DiAMH Ry ("%F':so,), CF Re
R - Ry H— Re H
2 ] 10
Re
Nal | Fe
ree— Re H
5(Y=1 B=CHO)

El esquema 4 describe el uso del intermediario 2 para la sintesis del intermediario § en
la cual Y = | y B = CHO. El éster, intermediario 2, es reducido al aldehido 9 mediante

agentes reductores tales como hidruro de diisobutil aluminio (DiBAI-H). El compuesto 8
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es convertido al triflato 10 por el uso del anhidrido triflico y una amina orgénica bésica
tal como trietilamina. La reaccién del triflato 10 con yoduro de sodio genera el aril
yoduro aldehido 5 objetivo que puede ser utilizado en la quimica descrita anteriormente

en el esquema 2.

Scheme §

Me Me
Ilvk@}” #ﬂ' THE W NeS;0, m’S?ﬂH
——t —_—a
Py DMAP ”’5(?’“‘ 1x NaOH ~j?0

4, (R1 =Ry =H, Ry= P,
Ry = -COCHy)

El esquema 5 describe la sintesis del intermediario 4 en la cual Ry y Ry = H, Rz =
isopropilo y Ry es un grupo acetilo protector (-COCH3). El fenol 11 es oxidado a la
quinona 12, que durante la reduccién con hidrosulfito de sodio (NazS204) es convertido
en la hidroquinona 13. La acetilacién de 13 bajo condiciones estdndares da el bis-
acetato 14 que genera el compuesto objetivo deseado 4 después del tratamiento con 1
equivalente de hidréxido de sodio para remover el grupo acetato menos impedido para
generar le compuesto 4 el cual puede ser utilizado en la quimica descrita anteriormente

en el esquema 2.
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Scheme 6
. Re 1 Re-B(OH),
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El esquema 6 describe una aproximaciéon para la sintesis de los compuestos con
férmula | en los cuales el grupo R4 @8 un grupo alquilo de cadena corta, tal como metilo
o etilo. El bromuro de arilo, intermediario 15, es obtenido mediante la bromacién del
fenol libre correspondiente (R3 = OH; obtenido por procedimientos tales como los
descritos en el esquema 1 y el esquema 2), seguida por la instalacion de un grupo
protector (PG) en el hidroxilo fendlico. El grupo R, es introducido acoplando el bromuro
de arilo, intermediario 15, con un Acido alquil borénico en presencia de un catalizador
de paladio apropiado, tal como [1, 1-bis(difenilfosfino)- ferroceno] dicloro paladio (lI)
(Harada et al, Synlett, 1995, 283). El bromuro de arilo, intermediario 15, puede ser
substituido por el yoduro de arilo o el aril triflato comespondiente y llevar a cabo la

misma transformacion.

q
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Scheme 7
(7.1)

[} b (Ry=Me)
1 CHO, ackd
Ar-B(0OH);
(7.2) Altematively 18 —= | {Ry=Mej
2 Hy0, or 1,3-propane
diol
3 EigSiH

El esquema 7 presenta dos procedimientos para la introduccién especifica de un grupo
metilo en 1a posicién R,. Ambos métodos proceden mediante (1) la hidroximetilacion en
la posicion orto al grupo hidroxilo (Rs) en el intermediario 18 (obtenido siguiendo
procedimientos tales como aquellos descritos en los esquemas 1 y 2), seguido por (2) la
reduccién del grupo hidroximetilo a metilo usando un reactivo tal como trietilsilano. En
la reaccibn 7.1. la hidroximetilacién es llevada a cabo mediante el uso de
hexametilentetramina en presencia de &cido trifluoroacético. En la reaccién 7.2. el
paso de hidroximetilacién es p'romovido mediante el uso de écido becen borbnico el
cual acompleja el aducto inicial en la forma de un intermediario dioxaborino. El
compuesto hidroximetilado objetivo es liberado por el intercambio con etilenglicol o la

reaccion con peréxido de hidrégeno (Nagata et al, Synthesis, 1979, 385).

A continuacién son enunciados otros métodos que son conocidos por personas con la
experiencia estandar en el estado del arte, para la insercion de un grupo metilo en un

anillo aromético. (1) los bromuros de arilo y yoduros de arilo pueden ser metilados por
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el tratamiento con Me,Sn (tetrametilestafio) en presencia de catalizador de paladio (Tet
Left, 1998, 40.2719-2722); (2) los aril triflatos son metilados por el tratamiento con
Mesln (trimetilindio) en presencia de catalizador de paladio (Ory Leff, 1999,1, 1267-
1269; (3) los aril triflatos son convertidos a compuestos aril metllicos por el tratamiento
con MesAl (trimetilaluminio) en la presencia de catalizador de paladio; (4) los aril triflatos
también son metilados por el tratamiento con el acido metil borénico en la presencia de

catalizador de paladio (Synlett, 1995, 283-284).

USOS Y COMBINACIONES

USOS: Los compuestos de la presente invencién son ligandos de receptores tiroideos,
e incluyen los compuestos que son, por ejemplo, agonistas selectivos, agonistas
parciales, antagonistas o antagonistas parciales del receptor tiroideo. Preferiblemente
los compuestos de la presente invencién poseen actividad como agonistas del receptor
tiroideo, preferiblemente agonistas selectivos del receptor tiroideo-beta, y pueden ser
utilizados en el tratamiento de enfermedades o trastomos asociados con la actividad del

receptor tiroideo. En particular, los compuestos de la presente invencion pueden ser

q9
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utilizados en el tratamiento de enfermedades o trastornos asociados con una disfunciéon

del metabolismo o que dependen de la expresién de un gen regulado por Ta.

De acuerdo con lo anterior, los compuestos de la presente invencién pueden ser
administrados a mamiferos, preferiblemente seres humanos, para el tratamiento de una
variedad de condiciones y trastornos, que incluyen, pero no estin limitados al
hipotiroidismo; hipertiroidismo subclinico; bocio no téxico; aterosclerosis; la terapia de
reemplazo de la hormona tiroidea (e. g., en ancianos); la presencia de células de tumor
maligno contenidas en el receptor tiroideo; céncer papilar o folicular; el mantenimiento
de la fuerza y funcion muscular (e. g., en ancianos); la revocacidbn o prevencion de
debilidad o disminucién funcional relacionada con la edad ("ARFD" por sus siglas en
ingles) en los ancianos (e. g., sarcopenia); el tratamiento de efectos catabdlicos
secundarios de glucocorticoides; la prevenciéon y/o tratamiento de la reduccion de la
masa, densidad o crecimiento éseo (e. g., osteoporosis y osteopenia); el tratamiento del
sindrome de fatiga cronica (SFC); la aceleracibn de la curacion de fracturas
complicadas, e. g., distraccion osteogénica; el reemplazo de articulaciones; trastomos
alimenticios (e. g., anorexia); el tratamiento de la obesidad y retrasos en el crecimiento
asociados con obesidad; el tratamiento de la depresion, nerviosismo, imitabilidad y
estrés; el tratamiento de la disminucion de la energia mental y de la baja autoestima
(e. g., motivacién/asertividad); el mejoramiento de la funcién cognoscitiva (e. g., el
fratamiento de la demencia, incluyendo la enfermedad de Alzheimer y perdidas
temporales de la memoria); el tratamiento de catabolismo relacionado con disfuncidn

puIEnonar y dependencia ventilatoria; el tratamiento de disfuncién cardiaca (e. g.,
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asociado con una enfermedad valvular, infarto miocardico, hipertrofia cardiaca o
insuficiencia cardiaca congestiva); la disminucién de la presion arterial; la proteccion
contra la disfuncién ventricular o prevencién de eventos de repercusion; el tratan.ﬁento
de hiperinsulinemia; la simulacién de osteoblastos, la remodelacion ésea y el
crecimiento cartilaginoso; la regulacién de la ingesta de alimentos; el tratamiento de la
resistencia de insilina, incluyendo NIDDM, en mamiferos (e. g., humanos); el
tratamiento de la resistencia de insulina en el corazén; tratamiento de la insuficiencia
cardiaca congestiva; el tratamiento de la deficiencia musculoesquelética (e. g., en
ancianos); el mejoramiento de la funcién pulmonar global; enfermedades o trastomos
en la piel, tales como atrofia démmica inducida por glucocorticoide, incluyendo la
restauracion de la atrofia dérmica inducida por glucocorticoides topicos y la prevencion
de atrofia démmica inducida por los glucocorticoides topicos (tales como el tratamiento
simultdneo con glucocorticoide tépico o un producto farmacolégico incluyendo
glucocorticoide y un compuesto de la presente invencién), la restauracién/prevencién de
atrofia démmica inducida por el tratamiento sistémico con glucocorticoides, la
restauracién/prevencién de atrofia en el sistema respiratorio inducida por tratamientos
locales con glucocorticoides, atrofia dérmica inducida por radiacion UV, atrofia dérmica
inducido por envejecimiento (arrugas, etc.), cicatrizacion de heridas, queloides, estrias,
celulitis, piel dspera, dafios actinicos de la piel, liquen plano, ictiosis, acné, soriasis, la
enfermedad de Dernier, eccema, demmatitis atopica, cloracne, pitiriasis y cicatrices en la

piel.

o\



WO 2004/007430 PCT/EP2003/007333

El témino tratamiento es también previsto para incluir tratamientos profildcticos.
Adicionaimente, las condiciones, enfermedades y trastornos referidos colectivamente
como el "Sindrome X" o Sindrome Metabdlico segln lo detallado en Johannsson J.
Clin. Endocrinol. Metab., 82, 727-34 (1997), pueden ser tratadas empleando los

compuestos de la invencion.

COMBINACIONES: La presente invencién incluye dentro de su alcance formulaciones
famacéuticas que contienen, como ingrediente activo, una cantidad terapéuticamente
efectiva de al menos uno de los compuestos de [a formula |, solo o combinado con un
vehiculo o un diluyente farmacéutico. Opcionaimente, los compuestos de la presente
invencion pueden ser utilizados solos, combinados con ofros compuestos de la
invencién, o combinados con otro u otros agentes(s) terapéutico(s), e.g., un agente anti-

diabético u otro material famacéuticamente activo.

Los compuestos de la presente invencion pueden ser empleados en combinacién con
otros moduladores y/o los ligandos de los .receptores firoideos u ofros agentes
terapéuticos convenientes utiles en el tratamiento de los desérdenes ya mencionados
incluyendo: agentes anti-diabéticos; agentes anti-osteoporosis; agentes anti-obesidad,;
agentes promotores de crecimiento (incluyendo secretagogos de la hormona de

crecimiento), agentes anti-inflamatorios; agentes anti-ansiedad; anti-depresivos;

agentes anti-hipertensivos; glicdsidos cardiacos; agentes reductores de colesterolipido;
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supresores de apetito; inhibidores de la resorcién ¢sea; miméticos tiroideos (incluyendo

otros agonistas de receptores tiroideos); agentes anabdlicos y agentes antitumorales.

Ejemplos de agentes anti-diabéticos convenientes para el uso combinado con los
compuestos de la presente invencion incluyen biguanidas (e. g., metformina o
fenformina), inhibidores de la glucosidasa (e. g. acarbosa o miglitol), insulinas
(incluyendo secretagogos de insulina o sensitizadores de insulina), megiitinidas (e. g.,
repaglinida), sulfonilureas (e. g., glimepirida, gliburida, gliclazida, clorpropamida y
glipizida), combinaciones de biguanida/gliburida (e. g., Glucovance®), tiazolidindionas
(e. g., troglitazona, rosiglitazona y pioglitazona), agonistas de la PPAR-affa, agonistas
de la PPAR-gama, agonistas duales PPAR alfa/gama, inhibidores del SGLT2,
inhibidores de la glicbgeno forforilasa, inhibidores de la protelna enlazante de &cido
graso (aP2), peptido-1 similar al glucagén (GLP-1, por sus siglas en ingles), y los
inhibidores de la dipeptidil peptidasa IV (DP4).

Ejemplos de agentes anti-osteoporosis convenientes para el uso combinado con los
compuestos de la presente invencién incluyen alendronato, risedronato, PTH,
fragmentos de PTH, raloxifeno, calcitonina, antagonistas ligando RANK (receptor
activador del factor nuclear Kappa B), antagonistas del receptor detector de calcio,
inhibidores de la TRAP (fosfatasa acida tartrato resistente), moduladores selectivos del

receptor estrogénico (SERM, por sus siglas en ingles) e inhibidores AP-1.
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Ejemplos de agentes anti-obesidad convenientes de la para el uso combinado con los
compuestos de la presente invenciéon incluyen inhibidores aP2, antagonistas de la
PPAR gama, agonistas de la PPAR delta, agonistas de los adrenérgicos beta 3, tales
como AJ9677 (Takeda/Dainippon), L750355 (Merck), o CP331648 (Pfizer) u otros
agonistas beta 3 conocidos como los divuigados en las Patentes de Estados Unidos
Nos. 5,541, 204, 5,770,615, 5,491,134, 5,776,983 y 5,488,084, un inhibidor de la lipasa,
tal como orlistat o ATL-862 (Alyzime), un inhibidor de la recaptacion de Ila serotonina (y
dopamina), tal como sibutramina, topiramato (Johnson y Johnson) o axokina
(Regeneron), otros medicamentos del receptor beta de la tiroides, tales como ligandos
de receptores tiroideos como los divulgados en WO 97/21993 (U. Cal SF), WO
99/00353 (KaroBio) y GB88/284425 (KaroBio), antagonistas CB-1 (receptor
cannabinoide) (ver G. Colombo et al, "Appetite Suppression and Weight Loss After the
Cannabionid Antagonist SR 141716", Life Sciences, Vol 63, PL 113-117(1898) ) y/o un

agente anoréxico, tal como dexamfetamina, fentermina, fenilpropanolamina o mazindol.

Los compuestos de la presente invencion pueden ser combinados con agente
promotores de crecimiento, tales como, pero no limitado a, TRH, dietilestilbesterol,
teofilina, encefalinas, prostaglandinas de la serie de E, los compuestos divulgados en la
Patente de Estados Unidos No. 3,238, 345, e. g., zeranol, y los compuestos divulgados
en la Patente de Estados Unidos No. 4,036, 979, e. g., sulbenox o los peptides
divulgados en la Patente de Estados Unidos No. 4,411, 890.

Tal
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Los compuestos de la invencién pueden ser también utilizados combinados con
secretagogos de la hormona del crecimiento tales como GHRP-8, GHRP-1 (segun lo
descrito en la Patente de Estados Unidos 4,411,890 y las publicaciones WO88/07110 y
WO 89/07111), GHRP-2 (segun lo descrito en WO 93/04081), NN703 (Novo Nordisk),
LY444711(Lilly), MK-877 (Merck), CP424391 (Pfizer) y B-HT920, o con el factor que
libera la hormona de crecimiento y sus analogos o somatomedinas que incluyen IGF-1 y
IGF-2, o con los agonistas de los alfa-adrenérgicos, tales como agonistas de clonidina o
serotinina 5-HTp, tales como sumatriptano, o agentes que inhiban la somatostatina o su
liberacién, tales como fisostigmina y piridostigmina. Inclusive otro uso adicional de los
compuestos divuigados en esta invencién es su combinacién con la hormona

paratiroidea, PTH(1-34) o bisfosfonatos, tales como MK-217 (alendronato).

Inclusive ofro uso adicional de los compuestos divulgados en esta invencién es su
combinacién con estrogeno, testosterona, un modulador selectivo del receptor
estrogénico, por ejemplo tamoxifen o raloxifeno, u otros moduladores de receptores
androgénicos, tales como aquellos divulgados en Edwards, J. P. et al., Bio Med. Chem.

Let., 9.1003-1008 (1999) y Hamann, L. G. et al., J. Med. Chem., 42, 210- 212 (1999).

Otro uso de los compuestos de esta invencién es su combinacién con los agonistas
esteroidal o no esteroidal del receptor de la progesterona ("PRA", por sus siglas en

ingles), por ejemplo el levonorgestrel, acetato de medroxiprogesterona (MPA).

.
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Los ejemplos de los agentes anti-inflamatorios convenientes para el uso combinado con
los compuestos de la presente invencién incluyen prednisona, dexametasona, Enbrel®
(D, inhibidores de la cyclooxygenasa (i.e., inhibidores COX-l y/o COX-2, tales como
NSAIDs, aspirina, indometacina, ibuprofeno, piroxicam, Naproxen®, Celebrex®,
Viox®), agonistas/antagonistas de la CTLA4-lg, antagonistas ligandos de CD40,
inhibidores de la IMPDH, tales como micofenolato (CellCept®), antagonistas de la
integrina, antagonistas de la integrina alfa-4 beta-7, inhibidores de la adhesion celular,
antagonistas del gama interferén, ICAM-1, antagonistas del factor de necrosis tumoral
(TNF, por sus siglas en ingles) (e. g., infliximab, OR1384), inhibidores de sintesis de
prostaglandina, budesonida, clofazimina, CNI-1493, antagonistas CD4 (e. g., priliximab),
inhibidores de los mitbgenos p38 que activan la protein quinasa, inhibidores del protein
tirosina quinasa (PTK por sus siglas en ingles), inhibidores de la IKK, y las terapias para
el tratamiento del sindrome intestino imritable (e. g., Zelmac® y Maxi-K® agentes de

apertura tales como los divuigados en la Patente de Estados Unidos No. 6,184,231 B1).

Ejemplos de agentes anti-ansiedad convenientes para el uso combinado con los
compuestos de la presente . invencién incluyen diazepan, lorazepam, buspirona,

oxazepan y pamoato de hidroxicina.

Ejemplos de anti-depresivos convenientes para el uso combinado con los compuestos
de la presente invencién incluyen el citalopran, fluoxetina, nefazodona, sertralina y

paroxetina.
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Para el tratamiento de trastornos o enfermedades de la piel como los descritos
anteriormente, los compuestos de la presente invenciéon pueden ser utilizados solos u
opcionalmente en combinacién con un retinoide, tal como tretincina, o un analogo de la

vitamina D.

Ejemplos de agentes anti-hipertensivos convenientes para el uso combinado con los
compuestos de la presente invenciéon incluyen a bloqueadores beta adrenérgicos,
bloqueadores del canal del calcio (tipo-L y tipo-T; e.g. diltiazen, verapamil, nifedipina,
amlodipina y mibefradil), diuréticos (e.g., clorotiacida, hidroclorotiacida, flumetiacida,
hidroflumetiacida, bendroflumetiacida, metilclorotiacida, triclorometiacida, politiacida,
benztiacida, é&cido etacrinico, tricrinafeno, clortalidona, furosemida, musolimina,
bumetar-lida. triamtrenena, amilorida, espironolactona), inhibidores de la renina,
inhibidores de la ACE (e. g., captopril, zofenopril, fosinopril, enalapril, ceranopril,
cilazopril, delapril, pentopril, quinapril, ramipril, lisinopril), antagonistas del receptor AT-1
(e. g., losartan, irbesartan, valsarian), antagonistas del receptor ET (e. g., sitaxsentan,
atrsentan y los compuestos divulgados en las Patentes de Estados Unidos. 5,612,359 y
6,043,265), antagonista dual de ET/All (e. g., compuestos divulgados en WO 00/01388),
inhibidores de la endopeptidasa neutral (NEP, por sus siglas en ingles), inhibidores del
vasopepsidasa (inhibidores duales NEP-ACE) (e.g., omapatrilat y gemopatrilat), y
nitratos.

\OX
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Ejemplos de glicdsidos cardiacos convenientes para el uso combinado con los

compuestos de la presents invencién incluyen la digitalis y ouabaina.

Ejemplos de agentes reductores de colesterolipido convenientes para el uso
combinado con los compuestos de la presente invencién incluyen inhibidores de la
HMG-CoA reductasa, inhibidores de la esqualeno sintetasa, fibratos, secuesirantes de
écido biliar, inhibidores de la ACAT, inhibidores de la MTP, los inhibidores del
lipooxigenasa, inhibidores del co-transportador ileal de Na+/acido biliar, inhibidores
absorcion del colesterol, y los inhibidores de protelnas de transferencia de ésteres de

colesterol (e. g., CP-529414).

Inhibidores de la MTP que pueden ser empleados en combinacién con uno o mas
compuestos con la férmula | incluyen inhibidores de la MTP como los divulgados en las
Patentes de Estados Unidos No. 5,595, 872; 5,739, 135; 5,712, 279; 5,760, 246; 5,827,
875; 5,885, 983 y 5,862, 440 todos incorporados aqui por referencia.

Un inhibidor de la MTP preferido es 9-[4- [4- [ [2- (2, 2,2-Trifluoroetoxi) benzoillamino}-1-
piperidinil] butil]-N-(2,2,2-trifluoroetil)-8H-fluoreno-8-carboxamida:
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Inhibidores de la HMG CoA reductasa que pueden ser empleados en combinacién con
unos 0 mas compuestos con la férmula | incluyen mevastatina y compuestos
relacionados como los divuigados en la Patente de Estados Unidos No. 3,983,140,
lovastatina (mevinolina) y compuestos relacionados como los divulgados en la Patente
de Estados Unic_ios No. 4,231,938, pravastatina y compuestos relacionados tales como
los divuigados en la Patente de Estados Unidos No. 4,348,227, simvastatina y
compuestos relacionados como los divuigados en las Patentes de Estados Unidos Nos.
4,448,784 y 4,450,171. Otros inhibidores de la HMG CoA reductasa que pueden ser
empleados aqul incluyen fluvastatina, divulgada en la Patente de Estados Unidos No.
5,354,772, cerivastatina divulgada en las Patentes de Estados Unidos Nos. 5,006,530 y
5.177,080, atorvastatina divuigada en las Patentes de Estados Unidos Nos.
4,681,893, 5, 273,995, 5,385,929 y 5,686,104, andlogos del pirazol de derivados de
mevalonolactona como los divulgados en la Patente de Estados Unidos No. 4,613, 610,
andlogos del indeno de derivados de mevalonolactona, como los divuigados en la

solicitud PCT WO 86/03488, 6-[2-(pirrol-1-il-subtituidos)-alquil)piran-2-onas y derivados
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de estos, como los divulgados en la Patente de Estados Unidos No. 4,847,576,
SC-45355 (un derivado del acido pentanodioico 3-substituido) dicloroacetato de Searle,
andlogos del imidazole de derivados de mevalonolactona, como los divulgados en la
solicitud PCT WOB6/07054, derivados del acido 3-carboxi-2-hidroxi-propano-fosfénico,
como los divuigados en la Patente Francesa No. 2.586,393, derivados de pirrol 2,3-
disubstituido, furano y tiopheno, como los divulgados en la solicitud de Patente Europea
No. 0221025, analogos del naftaleno de derivados de mevalonolactona, como los
divulgados en las Patentes de Estados Unidos No. 4,686,237, octahidronaftalenos, tales
como los divuigados en las Patentes de Estados Unidos No. 4,499, 289, analogos ceto
derivados de la mevinolina (lovastatina), como los divulgados en la solicitud de

Patentes de Europea No. 0,142.148 A2, asl como ofros inhibidores conocidos de la
HMG CoA reductasa.

Inhibidores de la escualeno sintetasa que pueden ser utilizados en combinacién con los
compuestos de la presente invencién que incluyen, pero no se limitan a, los a-fosfono-
sulfonatos- como los divulgados en la Patente de Estados Unidos No. 5,712,396,
aquellos divuigados por Biller et al., J. Med. .Chem, 1988, vol. 31, No. 10, p. 1869-1871,
incluyendo fosfonatos isoprenoides (fosfinilmetil), pirofosfatos terpenocides como los
divulgados por P. Ortiz de Montellano et al., J. Med. Chem., 1977, 20, 243-248, andlogo
A del famesil difosfato y andlogos del preescualeno pirofosfato (PSQ-PP) como los
divulgados por Corey y Volante, J Am. Chem. Soc., 1978.98, 1291-1293,
fosfinilfosfonatos reportados por McClard, R. W. et al., J. A. C. S., 1987.109, 5544 y

ciclopropanes reportados por Capson, T. L., tesis de Doctorado, junio de 1987, Dept.

(2
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Med. Chem. U of Utah, resumen, tabla de contenido, pg. 16, 17, 40-43, 48-51, asl
como otros inhibidores de la escualeno sintetasa como los divulgados en las Patentes
de Estados Unidos No. 4,871,721 y 4,924,024 y en Biller, S. A., Neuenschwander, K.,

Ponpipom, M. M., y Pouiter, C. D., Current Pharmaceutical Design, 2.1-40 (1996).

Secuestrantes de 4cidos biliares que pueden ser utilizados en combinacién con los
compuestos de la presente invencion incluyen colestiramina, colestipol y DEAE-
Sefadex (Secholex®, Policexide®), asl como lipostabil (Rhone-Poulenc), Eisai E-5050
(un derivado n-sustituido de la etanolamina), imanixil (HOE-402), tetrahidrolipstatina
(THL), istigmastanilfos-forilcolina (SPC, Roche), aminociclodextrina (Tanabe Seiyoku),
Ajinomoto AJ-814 (derivado del azuleno), melinamida (Sumitomo), Sandoz 58-035, CL-
277,082 y CL-283,548 American Cyanamid (derivados disubstituidos de la urea), acido
nicotinico, acipimox, acifran, neomicina, 4cido p-aminosalicilico, aspirina, derivados del
poli{dialiimetilamina) tales como los divulgados en las Patentes de Estados Unidos No.
4.759,923, 1a sal de amonio cuatemaria poli(dialildimetil cloruro de amonio) y ionenos
tales como los divulgados en la Patente de Estados Unidos No. 4,027,009 y otros

agentes conocidos que reducen el colesterol en el suero.

Inhibidores de la ACAT que pueden ser empleados en combinaciéon con unos o mas
compuestos con la formula | incluyen los inhibidores de la ACAT como los descritos en,
Drugs of the Future 24, 9-15 (1899), (Avasimibe);"The ACAT inhibitor, CI-1011 is

effective in the prevention and regression of aortic fatty streak area in hamsters”,
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Nicolosi et al., Atherosclerosis (Shannon, lIrel). (1998), 137(1), 77-85; "The
pharmacological profile of FCE 27677: a novel ACAT inhibitor with potent hypolipidemic
activity mediated by selective suppression of the hepatic secretionof ApoB 100-
containing lipoprotein”, Ghiselli, Giancarlo, Cardiovasc. Drug Rev. (1888), 16(1), 16-30;
"RP 73163: a bioavailable alkylsulfinyl-diphenylimidazole ACAT inhibitor", Smith, C., et
al., Bioorg. Med. Chem. Letf. (1896), 6(1), 47-50; "ACAT inhibitors: physiologic
mechanisms for hypolipidemic and anti- atherosclerotic acftivities in experimental
animals", Krause et al., Editor(es): Ruffolo, Robert R., Jr.; Hollinger, Mannfred A.,
Inflammation: Mediators Pathways (1995), 173- 98, Publisher: CRC, Boca Raton, Fla. ;
"ACAT inhibitors: potential anti-atherosclerotic agents”, Sliskovic et al., Curr. Med.
Chem. (1994), 1 (3), 204-25 ;"Inhibitors of acyl- CoA: cholesterol O-acy! transferase
(ACAT) ashypocholesterolemic agents. 6. The first water-soluble ACAT inhibitor with
lipid-regulating aclivity. Inhibitors of acyl- CoA: cholesterol acyitransferase (ACAT). 7.
Development of a series of substituted N- phenyl-N'- [(1-phenyicyciopentyl) methyl]
ureas with enhanced hypocholesterolemic activity”, Stout et al, Chemtracts: Org. Chem.
(1995), 8 (6), 359-62.

Ejemplos de inhibidores de la absorcién del colesterol convenientes para el uso
combinado con los compuestos de invencion incluyen SCH484681 (Schering-Plough),
asl como aquellos divulgados en el Atherosclerosis 115, 45-63 (19895) y J. Med. Chem.
41, 973 (1998).
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Ejemplos de inhibidores del co-transportador ileal de Na+/acido biliar convenientes para
el uso combinado con los compuestos de la presente invencién incluyen compuestos

como los divulgados en Drug of the Future, 24, 425-430 (1999).

Ejemplos miméticos tiroideos convenientes para el uso combinado con los compuestos

de la presente invencién incluyen tirotropina, politiroide, KB-130015 y dronedarona.

Ejemplos de agentes anabdlicos convenientes para el uso combinado con los
compuestos de la presente invencion incluyen testosterona, TRH, dietilestilbesterol,
estrogenos, P-agonistas, teofilina, esteroides anabdlicos, dehidroepiandrosterona,
encefalinas, prostaglandinas de la serie de E, acido retinoico y compuestos como los
divulgados en la Patente de Estados Unidos No. 3,239, 345, e. g., Zeranol ®; en la
Patente de Estados Unidos No. 4,036, 979, e. g., Sulbenox® o peptides como los
divulgados en la Patente de Estados Unidos No. 4,411,880.

Las patentes y las solicitudes de patentes antes mencionados son incorporadas aqui

por referencia.

Los otros agentes terapéuticos antes mencionados, cuando son empleados en

combinacion con los compuestos de la presente invencién, pueden ser utilizados, por

Y
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ejemplo, en las cantidad indicadas en el Physician's Desk Reference (PDR) o
determinadas por otra manera por alguien con la experiencia ordinaria en el estado del

arte,

En los casos donde los compuestos de la invenciéon son utilizados en combinacién con
uno o mas de los otros agentes terapéuticos, de forma concurrente o secuencial, las

siguientes relaciones de combinacion e intervalos de dosificacion son preferidos:

Cuando estan combinados con un agente hipolipidémico, un antidepresivo, un inhibidor
de la resorcion 6sea y/o un supresor de apetito, 10s compuestos con la férmula | pueden
ser empleados usando una relacién en peso con respecto al agente adicional dentro del
intervalo comprendido desde alrededor de 500: 1 hasta aproximadamente 0.005: 1,

preferiblemente desde alrededor de 300: 1 hasta aproximadamente 0.01:1.

En los casos donde el agente anti-diabético es una biguanida, los compuestos con la
formula | pueden ser empleados usando una relacibn en peso con respecto a la
biguanida dentro del intervalo comprendido desde alrededor de 0.01:1 hasta
aproximadamente 100:1, preferiblemente desde alrededor de 0.5:1 hasta

aproximadamente 2:1.

W
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Los compuestos con la férmula | pueden ser empleados usando una relacién-en peso
con respecto a un inhibidor de la glucosidasa dentro del intervalo comprendido desde
alrededor de 0.01:1 hasta aproximadamente 100:1, preferiblemente desde alrededor de

0.5: 1 hasta aproximadamente 50:1.

Los compuestos con la formula | pueden ser empleados usando una relacion en peso
con respecto a una suffonilurea dentro del intervalo comprendido desde alrededor de
0.01:1 hasta aproximadamente 100:1, preferiblemente desde alrededor de 0.2: 1 hasta

aproximadamente 10:1.

Los compuestos con la fdrmula | pueden ser empleados usando una relacién en peso
con respecto a una tiazolidindiona dentro del intervalo comprendido desde alrededor de
0.01:1 hasta aproximadamente 100:1, preferiblemente desde alrededor de. 0.5: 1 hasta
aproximadamente 5:1. La tiazolidindiona puede ser empleada en cantidades dentro del
intervalo comprendido desde alrededor de 0.01 hasta aproximadamente 2000 mg/d(a,
las cuales pueden ser administradas opcionalmente en una dosis individual o dividida
en una a cuatro veces por dla. Ademds, en los casos donde la sulfonilurea y la
tiazolidindiona son administrados oraimente en una cantidad menor que
aproximadamente 150 mg, estos agentes adicionales pueden ser incorporados en una
tableta individual combinados con una cantidad terapéuticamente efectiva de los

compuestos con la formula I.
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Metformina, o una sal de esta, puede ser empleada con los compuestos con la férmula |
en cantidades dentro del intervalo comprendido desde alrededor de 500 hasta
aproximadamente 2000 mg/dia, las cuales pueden ser administradas una dosis

individual o dividida en una a cuatro veces por dia.

Los compuestos con la férmula | pueden ser empleados usando una relacién en peso
con respecto un agonista de la PPAR-alfa, un agonista de la PPAR-gama, un agonista
dual de la PPAR alfa/gama, un inhibidor del SGLT2 y/o un inhibidor de la aP2 dentro
del intervalo comprendido desde alrededor de 0.01:1 hasta aproximadamente 100:1,

preferiblemente desde alrededor de 0.5: 1 hasta aproximadamente 5:1.

Un inhibidor de la MTP puede ser administrado oralmente con los compuestos de la
férmula | en una cantidad dentro del intervalo comprendido desde alrededor de 0.01
mg/kg hasta aproximadamente 100 mg/kg y preferiblemente desde alrededor de 0.1
mg/kg hasta aproximadamente 75 mg/kg, de una a cuatro veces por dia. Una forma de
dosificacion oral adecuada, tal como tabletas o capsulas, puede contener el inhibidor de
la MTP en una cantidad que va desde alrededor de 1 hasta aproximadamente 500 mg,
preferiblemente desde alrededor de 2 hasta aproximadamente 400 mg, y adn con
mayor preferencia desde alrededor de 5 hasta aproximadamente 250 mg, administrados
en un régimen de una a cuatro veces por dla. Para la administracién parenteral, el
inhibidor de la MTP puede ser empleado en una cantidades dentro del intervalo
comprendido desde alrededor de 0.005 mg/kg hasta aproximadamente 10 mg/kg
preferiblemente desde alrededor de 0.005 mg/kg hasta aproximadamente 8 mg/kg,

administradas en un régimen de una cuatro veces por dia.
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Un inhibidor de la HMG CoA reductasa se puede administrar oraimente con los
compuestos de la fdormula | dentro del intervalo comprendido desde alrededor de 1
hasta 2000 mg, y preferiblemente desde alrededor de 4 hasta aproximadamente 200
mg. Una forma de dosificacion oral adecuada, tal como tabletas o capsulas, contendra
el inhibidor de la HMG CoA reductasa en una cantidad dentro del intervalo comprendido
desde alrededor de 0.1 hasta aproximadamente 100 mg, preferiblemente desde
alrededor de 5 hasta aproximadamente 80 mg, y ain con mayor preferencia desde

alrededor de 10 hasta aproximadamente 40 mg.

Un inhibidor de la escualeno sintetasa puede ser administrado con los compuestos de la
formula | dentro del intervalo comprendido desde alrededor de 10 mg hasta
aproximadamente 2000 mg y preferiblemente desde alrededor de 25 mg hasta
aproximadamente 200 mg. Una forma de dosificaciéon oral adecuada, tal como tabletas

o capsulas, contendra el inhibidor de la escualeno sintetasa en una cantidad desde

airededor de 10 hasta aproximadamente 500 mg, preferiblemente desde alrededor de |

25 hasta aproximadamente 200 mg.

Los compuestos con la féormula 1 de la invencién pueden ser administrados oral o
parenteraimente, tales como por via subcutdnea o intravenosa, asi como por aplicacién
nasal, rectal o sublingual a varias especies de mamiferos que se sabe estén sujetos a

trastomos como los ya mencionados, e. g., humanos, en una cantidad efectiva dentro

WA
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del intervalo comprendido desde alrededor de 0.01 pmg/kg hasta aproximadamente
1000 umg/kg y preferiblemente desde alrededor de 0.1 umg/kg hasta aproximadamente
100umg/Kg, atn con mayor preferencia desde alrededor de 0.2 umg/kg hasta
aproximadamente 50 umg/kg (o desde alrededor de 0.5 hasta 2500 mg, preferiblemente

desde alrededor de 1 hasta 2000 mg) en un régimen de una, dos o cuatro dosis por dia.

Los compuestos de la formula pueden ser administrados para cualquiera de los usos
descritos aqui mediante cualquier método conveniente, por ejemplo, oralmente, por
ejemplo en forma de tabletas, cépsulas, granulos o polvos; sublinguaimente;
bocalmente; parenteraimente, por ejemplo mediante técnicas subcutdneas,
intravenosas, intramusculares, o de inyeccién intraesternal o de infusién (e. g., como
soluciones o suspensiones estériles inyectables acuosas o no acuosas); nasalmente,
incluyendo la administracién a las membranas nasales, por ejemplo mediante la
inhalacién de un spray; tGpicamente, por ejemplo en la forma de una crema o unglento;
o rectalmente, por ejemplo en la forma de supositorios; formulaciones de dosis unitaria
que contienen vehiculos o diluyentes no-téxicos, farmacéuticamente aceptables. Los
compuestos en cuestidn pueden ser, por ejemplo, administrados en una forma
conveniente para la liberacién inmediata o extendida. La liberacibn inmediata o
extendida se puede alcanzar mediante el uso de formulaciones farmacéuticas
convenientes que contienen los compuestos en cuestion, o, particularmente en el caso
de la liberacion extendida, por el uso de dispositivos tales como implantes subcutineos
o bombas osméticas. Los compuestos en cuestién también pueden ser administrados

en forma de liposoma.
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Formulaciones ejemplares para la administracién oral incluyen suspensiones que
pueden contener, por ejemplo, celulosa microcristalina para impartir volumen, écido
alginico o alginato de sodio como agente que promueve la suspension, metilcelulosa
para aumentar la viscosidad, y agentes endulzantes o saborizantes tales como aquellos
conocidos en estado del arte; y tabletas de liberacion inmediata las cuales pueden
contener, por ejemplo, celulosa microcristalina, fosfato dicalcico, aimidon, estearato del
magnesio y/o lactosa y/u otros excipientes, aglutinantes, cargas, disgregantes,
diluyentes y lubricantes tales como aquellos conocidos en el arte. Los compuestos con
la formula | pueden también ser administrados a través de la cavidad oral por la
administracién sublingual y/o bucal. Tabletas moldeadas, tabletas comprimidas o
tabletas liofilizadas son las formas ejemplares que pueden ser utilizadas. Formulaciones
ejemplares incluyen ésos que formulan el(los) compuesto(s) en cuestidn con diluyentes
de disolucién répida tales como manitol, lactosa, sucrosa y/o ciclodextrinas. También
pueden estar incluidos en tales formulaciones excipientes con alto peso molecular tales
como celulosas (Avicel) o polietilen glicoles (PEG). Tales formulaciones también pueden
incluir un excipiente para ayudar a la adherencia a las mucosas tal como hidroxi propil
celulosa (HPC), hidroxi propil metil celulosa (HPMC), carboxi metil celulosa sédica
(SCMC, por sus siglas en ingles), un copolimero de anhidrido maleico (e. 9., Gantrez), y
agentes para controlar la liberacién tal como copolimero poliacrilico {e. g. Carbopol
934). Lubricantes, deslizantes, sabores, agentes colorantes y estabilizadores también

pueden ser adicionados para facilitar la fabricacion y uso.

1
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Formulaciones ejemplares para la administracion por aerosol nasal o inhalacién
incluyen soluciones salinas, que puede contener, por ejemplo, alcohol bencllico u otros
preservativos convenientes, promotores de absorcibn para aumentar Ia
biodisponibilidad, y/o otros agentes solubilizantes o dispersantes tales como aquellos

conocidos en el estado arte.

Formulacién ejemplares para la adminisiracién parenteral incluyen soluciones o
suspensiones inyectables las cuales pueden contener, por ejemplo, diluyentes o
solventes convenientes, no txicos, parenteraimente aceptables, tales como manitol,
1,3-butanodiol, agua, solucién de Ringer, una solucién isoténica de cloruro de sodio, u
otro agente conveniente dispersante o humectante y de suspension, incluyendo mono-

o di-gliceridos sintéticos, y dcidos grasos, incluyendo el écido oleico, o Cremaphor.

Formulaciones ejemplares para la administracion rectal incluyen supositorios que
pueden contener, por ejempio, un excipiente conveniente no-irritante, tal como manteca
de cacao, los ésteres glicéridos sintéticos o polietilen glicoles, que son sélidos a
temperaturas ordinarias, pero que se vuelven liquidos y/o.se disuelven en la cavidad

rectal para liberar el medicamento.

Formulaciones ejemplares para la administracién tépica incluyen un vehiculo tépico tal

como Plastibasa (aceite mineral gelificado con polietileno).
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Sera entendido que el nivel y la frecuencia de las dosis especificas para la dosificacién
de cualquier sujeto particular pueden ser variados y dependerdn de una variedad de
factores que incluyen actividlad del compuesto especifico empleado, estabilidad
metabdlica y amplitud de accién de dicho compuesto, la especie, edad, peso corporal,
salud general, sexo y dieta del sujeto, el modo y periodo de administracion, velocidad

de excrecion, combinacion del medicamento, y severidad de la condicién particular.

EJEMPLOS

Los siguientes ejemplos representas formas de ejecucion preferidas de la presente
invencién. Sin embargo, no deben ser interpretados en ninglin caso como limitantes de
la invencién. Los espectros de 'H RMN fueron consistentes con las estructuras
asignadas. Los espectros de Masas fueron registrados en un espectrdmetro Perkin-
Elmer, APl 150Ex, usando electrospray asistido por turbo nebulizacién con modo de ion
negativo (ES-1) o positivo (ES+1), usando una columna de Zorbax SB-C8 (LC-MS).
Procedimientos apropiados para !a preparacién de [3,5-dicloro-4-(4-metoxi-3-
isopropilfenoxi)] benzoato de metilo y  metil-N{3,5-dicloro-4-(4-metoxi-3-
isopropilfenoxi)benzoil] glicina pueden ser encontrados en: "Novel Thyroid Recepior
Ligands and Methods.” Li, Y. -L.; Liu, Y.; Hedfors, A.; Malm, J.; Mellin, C.; Zhang, M.

Y4
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W099/00353, PCT/EP98/04039 y "Novel diphenyl ether derivatives which are thyroid
hormone beta-receptor ligands useful for lreating metabolicdisorders.” Hangeland,
J.;Zhang, M.; Caringal, Y.; Ryono, D.; Li, Y. -L. ; Maim, J.; Liu, Y.; Garg, N.; Litten, C.;
GarciaCollazo, A. M.; Kohler, K. WO00/038077, PCTAB99/02084, respectivaments.

Procedimientos para la preparacibn del &acido 3,5-dicloro-2-metil-4-(4-hidroxi-3-
isopropilfenoxi)-benzoico puede ser encontrados en "Benzamide ligands for the thyroid

receptor”. Ryono, Denis E.. W001/84293, US6395784.

(a) Acido nitrico (2.84 ml, 65 %) fueron adicionados a una solucién agitada [3,5-dicloro-

4-(3-isopropil-4-metoxifenoxi)] benzoato de metilo (2.84 g, 7.64 mmol) en el benceno
(200 mi). La mezcla de reaccién amarilla que resultaba fue agitada a la temperatura
ambiente por tres horas y después vertida sobre bicarbonato de sodio (solucion
saturada). Las fases orgénica y acuosa resultantes fueron separadas y la fase acuosa
fue extraida con acetato de etilo. La combinacién de las fases organicas fue secada
sobre el sulfato de sodio y concentrada para dar 2.40g de un sélido amarillo claro. El
solido fue disuelto en etanol (150 ml, 95.5 %), fue adicionado hidrosulfito de sodio
(NazS204, 85% de pureza, 7.12 g, 35.0 mmol) y la mezcla de reaccién fue calentada al
reflujo. Después de 18 horas, una segunda porcién de hidrosulfito de sodio (3.00 g, 14.7

mmol) fue adicionado a la mezcla de reaccién. Después de tres horas, la mezcla de
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reaccion fue enfriada a la temperatura ambiente, neutralizada con bicarbonato de sodio
(solucién saturada) y concentrada. El residuc fue diluido con acetato de etilo (756 ml) y
lavado con agua (50 ml). La fase organica fue secada sobre el sulfato de sodio anhidro
y concentrada para dar un soélido amarillo claro. El sélido amarillo fue filtrado a través
de una pequefia capa de silica, para dar 2.2 g (75 %) de [3,5-dicloro-4-(3-amino-5-

isopropil-4-metoxifenoxi)] benzoato de metilo.

(b) Una solucién de nitrito de sodio (0.30 g, 13 mmol) en agua (5 ml) fue adicionada a
un mezcla vigorosamente agitada de [3,5-dicloro-4-(3-amino-5-isopropil-4-metoxifenoxi)]
benzoato de metilo (1. 1 g, 2.86 mmol), metanol (100 ml}) y acido clorhidrico (75 ml, 37
%). La mezcla de reaccidn fue agitada por una hora y entonces una solucion de yoduro
de potasio (1.43 g, 8.6 mmol) en agua (5 ml) fue adicionada y la mezcla de reaccién fue
agitada por 30 minutos. La temperatura fue mantenida a 0°C dentro del frasco durante
el curso entero de la reacciéon. Después de alcanzar la temperatura ambiente la mezcla
de reaccién con tonalidad pardusca fue extralda con cloroformo (3x 50 ml), La
combinaciéon de las fases orgdnicas fue lavada con bisulfato de sodio (solucién
saturada) seguido por tiosulfato de sodio (solucién saturada). La fase orgénica fue
concentrada para dar un residuo aceitoso rojo oscuro que fue purificado usando una
columna (sflica gel, n-heptano/acetato de etilo 95:5), para dar 0.78 g (71 %) de [3,5-

dicloro-4-(5-isopropil-4-metoxi-3-yodofenoxi)] benzoato de metilo como una masa

amarilla palida.
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(c) [3,5-dicloro-4-(5- isopropil-4-metoxi-3-yodofenoxi)] benzoato de metilo (0.500 mg,
1.01 mmol), fosfato tripotasico (1.07 g, 5.05 mmol), 4cido metil bordnico (0.303 mg, 5.05
mmol) y dioxano fueron mezclados en un balén de Schienk bajo atmdsfera de
nitrtégeno. PdCl, (dppf, siglas en ingles del 1,1-Bis(difenilfosfino)ferroceno) fue
adicionado al bal6n con atmésfera de nitrdgeno y la mezcla de reaccién fue calentada
100°C por 18 horas. La mezcla de reaccién fue filtrada a través de una pequefia capa
de la silicona y luego concentrada. E! residuo oscuro fue purificado en columna (silica
gel, n-heptano/acetato de etilo 95:5) para dar una mezcla 85:15 de [3,5-dicloro-4-(3-
isopropil-5-metil-4-metoxifenoxi)] benzoato de metilo y [3,5-dicloro-4-(3-isopropil-4-
metoxifenoxi)] benzoato de metilo. La mezcla fue obtenida como una masa sélida

blanca (0.250 mg, 55 %) y fue utilizada sin purificacion adicional en el paso siguiente.

(d) La mezcla [3,5-dicloro-4-(3-isopropil-5-metil-4-metoxifenoxi)] benzoato de metilo y
[3,5-dicloro-4-(3-isopropil-4-metoxifenoxi)] benzoato de metilo del paso anterior (250
mg) fue disuelta en tetrahidrofurano (15 ml) e hidroxido del litio (1 N, 15 ml) fue
adicionado. Después de 80 minutos de agitacién a temperatura ambiente, la mezcla de
reaccion fue acidificada con acido clorhidrico (1 N) y las fases acuosa y organica fueron
separadas. La fase organica fue secada sobre el sulfato de sodio y concentrada para
generar 0.250 g de una masa sélida blanca, que fue mezclada con el éster metllico de
la glicina (164 mg, 1.30 mmol), clorhidrato de 3-etil-1-{3-(dimetilamino)-dimetilamino)-
propil] carbodiimide (EDCI) (118 mg, 0.878 mmol) y N,N-dimetil-formamida (20 ml). La
mezcla de reaccién fue agitada por 10 minutos a temperatura ambiente, tras lo cual 1-

hidroxibenzotriazol hidrato (HOBt) (150 mg, 0.978 mmol) y trietil-amina (0.272 mi, 1.6
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mmol) fueron adicionados. Después de 48 horas a temperatura ambients, la mezcla de
reaccion fue vertida en agua (150 mi) y neutralizada con bicarbonato de sodio. La fase
acuosa fue extralda con acetato de etilo (4x 100 ml), las fases orgdnicas recolectadas
fueron secadas sobre sulfato de magnesio y concentradas. El residuo fue purificado en
columna (silica gel, n-heptano/acetato de etilo, gradiente de elusién desde 7:3 hasta
5:5). Esta operacién dio 165 mg (80 %) de metil-N-{3,5-dicloro-4-(5-isopropil-3-metil-4-

metoxifenoxi)benzoil] glicina como una masa sélida blanca.

(e) El complejo trifluoruro de boro y sulfuro de dimetilo (1.48 ml, 13.7 mmol) fue
adicionado a 4°C a una solucién agitada de metil-N-[3,5-dicloro-4-(5-isopropil-3-metil-4-
metoxifenoxi)benzoil] glicina (155 mg, 0.352 mmol) y diclorometano (15 ml). La mezcla
de reaccion fue agitada a temperatura ambiente por 24 horas y después tratada con el
hielo-agua (30 ml), extraida con acetato de etilo y concentrada. El residuo fue purificado
en columna (MPLC, sllica gel, cloroformo/metanol/acido acético, gradiente de elusién
desde 1/0/0 hasta 95/5/0.5) para dar a 110 mg (76 %) de N-[3,5-dicloro-4-(4-hidroxi-3-
isopropil-5-metilfenoxi)benzoil] glicina. LC-MS (ES-1): m/z 410.

Elemplo_2: N-3,5-Dicloro-4-{3-bromo-4-hidroxi-S-isopropilfenoxi)benzoll] glicina
(E2)

(a) Tribromuro de Boro (1N, en diclorometano) fue adicionado a una solucién metil-N-
[3,5-dicloro-4-(4-metoxi-3-isopropilfenoxi)benzoil] glicina (114 mg, 0.267 mmol) en

diclorometano (5 ml) a -78°C. La mezcla de reacciébn marmmén que resultaba fue dejada

NP
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en 25 C °C por 16 horas y a 4 °C por dos horas. Una mezcla del metanol (5§ ml) y agua
(5 ml) fue adicionada a -70°C, la mezcla de reaccién concentrada y diluida con el
acetato de etilo. La fase orgénica fue lavada con agua, secada sobre sulfato de sodio y
concentrada. Esto dio 107 mg de  metil-N{3,5-dicloro-4-{(4-hidroxi-3-

isopropilfenoxi)benzoil] glicina como una masa sdlida amarillenta.

(b) Bromo (33 pl) fue adicionado gota a gota a un mezcla bien agitada de metil-N-[3,5-
dicloro-4-(4-hidroxi-3-isopropilfenoxi)benzoil] glicina (240 mg, 0.582 mmol), é&cido
acético (4 ml), acetato de sodio (88 mg, 0.64 mmol) y algunas gotas de agua. La
mezcla de reaccidn fue agitada a la temperatura ambiente por 16 horas, tiosulfato de
sodio (saturado) fue adicionado y la mezcla amarilla fue concentrada. El residuo fue
diluido con el acetato de etilo y lavado con agua. La fase acuosa fue extraida con
diclorometano, las fases organicas reunidas lavadas con una solucién acuosa de
cloruro de sodio y secadas sobre sulfato de sodio. Tras su concentracion, 330 mg de
un sdlido amarillo obtenido fue purificado en columna (sflica gel, n-heptano/acetato de
etilo, gradiente de elusién desde 100 % n-heptano hasta una mezcla de 20 % n-
heptano y 80 % acetato de etilo). Este procedimiento da 200 mg (70 %) metil-N-[3,5-
dicloro-4-(3-bromo-4-hidroxi-5-isopropilfenoxi)benzoil] glicina como una masa sdlida

blanca.

(c) Hidrdxido de litio (1 N, 9 ml) fue adicionado a temperatura ambiente a una mezcla de

metil-N-{3,5-dicloro-4-(3-bromo-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (150 mg, a
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0.305 mmol) y tetrahidrofurano (9 ml). Después de 16 horas, la mezcla de reaccion fue
acidificada con acido clorhidrico (1 N) y extraida con el acetato de etil. Filtrado a través
de una capa de sllica para dar N-3,5-dicloro-4«(3-bromo-4-hidroxi-5-
isopropilfenoxi)benzoil] glicina con un rendimiento cuantitativo un sélido amarillo claro.

LC-MS (ES-1):m/z 476.

(a) Bromo (13 pl, 0.26 mmol) fue adicionado gota a gota a un mezcla bien agitada de

metil-N{3,5-dicloro-4-(4-metoxi-3-isopropilfenoxi)benzoil] glicina (50 mg, 0.12mmol),
acido acético (1.0 ml), acetato de sodio (35 mg, 0.26 mmol) y de algunas gotas de agua.
La mezcla de reaccion fue agitada a temperatura ambiente por tres horas, calentada a
40°C por 90 minutos y finaimente dejada a temperatura ambiente por 16 horas. Acetato
del sodio (17 mg) y bromo (6 ul) fueron adicionados y la mezcla de reaccién calentada a
40°C por dos horas. La mezcia de reaccidn fue dejada a 4°C por tres dias. Tiosulfato
de sodio (saturado) fue adicionado y la mezcla amarilla concentrada. El residuo fue
diluido con el acetato de etilo y lavado con agua. La fase acuosa fue extralda con
diclorometano, la fase organica combinada lavada con una solucién acuosa de cloruro
de sodio y secada sobre sulfato de sodio. Tras su concentracién, el residuo fue
purificado en columna (HPLC, Cs, acetonitrilolagualécido férmico, gradiente de elusion
desde 20/80/0.5 hasta 100/0/0) para dar 1.0 mg (2%) de metil-N-[3,5-dicloro-4-(2-

bromo-4-metoxi-5-isopropilfenoxi)benzoil] glicina.
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{b) El complejo trifluoruro de boro y sutfuro de dimetilo (10 ul, 80 umol) fue adicionado a
temperatura ambiente a una solucion agitada de metil-N-[3,5-dicloro-4-(2-bromo-4-
metoxi-5-isopropilfenoxi)benzoail] glicina (1.0 mg, 2.0 pmol) y diclorometano (0.50 ml). La
mezcla de reaccion fue agitada a temperatura ambiente durante 8 horas y entonces
tratada con hielo-agua, extralda con acetato de etilo y lavada con agua. La fase
organica fue secada sobre sulfato de sodio y concentrada para dar un sélido amarillo
claro. El sélido fue purificado en columna (MPLC, sllica gel, cloroformo/metanol/acido
acético, gradiente de elusién desde 1/0/0 hasta 85/5/0.5) para dar 0.90 mg (94 %) de N-
[3,5-dicloro-4-(2-bromo-4-hidroxi-5-isopropilfenoxi)benzoil] glicina. LC-MS (ES-1): m/z
476.

(a) [3,5-dicloro-4-(3-isopropil-4-metoxifenoxi)] benzoato de metilo (664 mg, 1.8 mmol)

disuelto en la acetona (40 ml), fue adicionado durante 5 minutos a 0°C a una mezcla
agitada de hipoclorito de calcio (515 mg, 3.6 mmol), agua (10 ml) y acido acético (4 ml).
La mezcla de reaccion fue agitada a 0°C por 30 minutos y entonces 30 minutos mas a
temperatura ambiente. La mezcla de reaccion fue vertida en agua, exiralda con acetato
de etilo (3x 50mL), La combinacién de las fases organicas fue lavada con agua (4x 30
ml) y concentrada. El residuo fue purificado en columna (sflica gel, n-heptano/acetato de
etilo, gradiente de elusiéon desde 98:2 hasta 90:10) para dar a 240 mg (60 %) [3,5-
dicloro-4-{3-cloro-5-isopropil-4-metoxifenoxi)] benzoato de metilo. El hipoclorito de calcio

usado en este paso puede ser intercambiado con hipoclorito de t-butilo.
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(b) [3,5-dicloro-4-(3-cloro-5-isopropil-4-metoxifenoxi)] benzoato de metilo, metanol (25
ml) e hidréxido del sodio (6 N, 4 ml} fueron agitados a temperatura ambiente por 8
horas. La mezcla de reaccién fue neutralizada con acido clorhidrico acuoso y extralda
con acetato de etilo (3x 30 ml). La combinacién de las fases orgénicas fue lavada con
agua, concentrada y el residuo triturado con n-heptano. Esto dio a 133 mg (58 %) acido
[3.5-cloro-4-(3-cloro-5-isopropil-4-metoxifenoxi)] benzoico obtenido como un sdlido

blanco.

(c) El clorhidrato del éster metilico del glicina (83 mg, 0.68 mmol) y trietilamina (100 mg,
0.99 mmol) fueron adicionados a una mezcla agitada de acido [3,5-cloro-4-(3-cloro-5-
isopropil-4-metoxifenoxi)] benzoico (130 mg, 0.33mmol), EDCI (88 mg, 0.46 mmol),
HOBt (86 mg, 0.56 mmol) y N,N-dimetilformamida (15 ml). La mezcla de reaccion fue
agitada por 48 horas a temperatura ambiente, vertida en una mezcla de acido
clorhidrico (1 N, 5.0 ml) y agua (50 ml), y extralda con acetato etilo (4x 20 ml). Las fases
organicas fueron recolectadas, lavadas con agua (4x 15 ml) y secadas, la fase organica
fue concentrada y el residuo purificado en columna (sllica gel, n-heptano/acetato de
etilo, gradiente de elusion desde 90:10 hasta 75:25). Esto dio 80 mg (59 %) de metil-N-

[3,5-dicloro-4-(3-cloro-5-isopropil-4-metoxifenoxi)benzoil] glicina.

(d) El complejo trifluoruro de boro y sulfuro de dimetilo (1.0 ml) fue adicionado a

temperatura ambiente a un solucién agitada de metil-N-[3,5-dicloro-4-(3-cloro-5-
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isopropil-4-metoxifenoxi)benzoil] glicina (90 mg) y diclorometano (10 ml). La mezcla de
reaccién fue agitada a temperatura ambiente por 24 horas, vertida en agua y extraida
con acetato etilo (3x 30 ml). Las fases organicas combinadas fueron lavadas con agua
(4x 20 ml), concentradas y residuo resultante purificado en columna (sllica gel,
cloroformo/metanol/dcido acético 94: 6:0.65). Este procedimiento da 53 mg (63 %) de
N-[3,5-dicloro-4-(3-cloro-4-hidroxi-5-isopropilfenoxi)benzoil] glicina. LC-MS (ES+1):m/z
434,

(a) [3,5-dicloro-4-(5-isopropil-4-metoxi-3-yodofenoxi)] benzoato de metilo (para su

preparacién ver ex.1 a-b) (200 mg, 0.40 mmol), cianuro de cobre (50 mg, 0.56 mmol) y
DMF (4 ml) fueron calentados a 120°C por 16h. Después de alcanzar la temperatura
ambiente, la mezcla de reaccién oscura fue detenida usando una solucién de saturada
de bicarbonato de sodio y extraida con acetato de etilo. La fase organica fue secada
sobre sulfato de sodio y concentrada. El residuo fue purificado en columna (MPLC,
silica gel, n-heptano/acetato de etilo, gradiente de elusién desde 1:0 hasta 9:1) para

dar 85 mg (41 %) de [3,5-dicloro-4-(3-ciano-5-isopropil-4-metoxifenoxi)] benzoato de

metilo.

(b) Tribromuro de boro (1 N en el diclorometano, 0.83mL) fue adicionado a una solucién

[3.5-dicloro-4-(3-ciano-5-isopropil-4-metoxifenoxi)] benzoato de metilo (32 mg, pmol 81)

P
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en diciorometano (0.75mL) a -78°C. Después de 20h a -25 °C y 16h en la temperatura
ambiente, la mezcla de reaccién fue detenida usando hielo agua a 0°C del hielo y el
solvente orgénico es removido por evaporacion. El residuo fue acidificado con écido
clorhidrico (1 N) y extraldo usando acetato de etilo. La fase organica fue secada sobre
sulfato de sodio y filtrada a través de una capa de sllica. El sdlido 'amarillo resultante
fue mezclado con el éster metilico de la glicina (23 mg, 0.18 mmol), EDCI (35 mg, 0.18
mmol) y N,N-dimetiformamida (1 ml). La mezcla de reaccién fue agitada por 10 minutos
a temperatura ambiente, tras lo cual HOBt (28 mg, 0.18 mmol) y trietilamina (38 pl, 0.27
mmol) fueron adicionados. Después de 16 horas en la temperatura ambiente, la mezcla
de reaccion fue vertida en agua (5 ml) y neutralizada con bicarbonato de sodio. La fase
acuosa fue extralda con acetato etilo (2x 10 ml) y las fases organicas recolectadas
fueron secadas sobre el sulfato de sodio y concentradas. El residuo fue purificado en
columna (MPLC, silica gel, n-heptano/acetato de efilo, gradiente de elusion desde 9:1
hasta 7:3) Esto dio a 15 mg (42 %) de metil-N-[3,5-dicloro-4-(3-ciano-4-hidroxi-5-

isopropilfenoxi)benzoil] glicina como masa sdlida blanca.

(c) Tribromuro de boro (1 N en diclorometano, 0.1 ml) fue adicionado a una solucién de
metil-N-[3,5-dicloro-4-(3-ciano-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (7 mg, 16,
pmol) en diclorometano (0.5 ml) a -78°C. La mezcla de reaccion resultante fue agitada a
temperatura ambiente por 18h y después detenida usando hielo agua. El solvente
organico fue mﬁmdo mediante evaporacion y el residuo resultante fue acidificado con
acido clorhidrico (1 N) y extraldo mediante acetato de etilo. Secando sobre suffato de

sodio, concentrando y purificando con una columna de silica SPE (siglas en ingles de

\ 0



WO 2004/007430 PCT/EP2003/007333

extraccion en fase sélida) (0.5g, 3 mil, gradiente de elusi6n: cloroformo/metanol/acido
acético desde 1:0:0 hasta 98:2:0.5) dio 3 mg (44%) de N-[3,5-dicloro-4-(3-ciano-4-
hidroxi-5-isopropilfenoxi)benzoil] glicina. LC-MS (ES-1):m/z 421.

(a) A una solucién de [3,5-dicloro-4-(3-isopropil-4-metoxifenoxi)] benzoato de metilo

(2.0 g, 5.4 mmol) en benceno (200 ml), fue adicionado &cido nifrico (2.07 ml, el 65%)
gota a gota. La mezcla fue agitada por 1 h mas a temperatura ambiente. El desarrollo
de la reaccion fue seguida usando TLC (85:35 n-heptano/acetato de etilo) y la mezcla
de reaccién fue detenida con la solucién saturada acuosa de bicarbonato de sodio. Las
fases organica y acuosa resultantes fueron separadas y la fase acuosa fue extralda con
acetato etilo. La combinacién de las fases organicas fue lavada con agua, una solucién
acuosa de cloruro de sodio, y la fase orgénica fue secada sobre el sulfato del magnesio,
y concentrada. El producto crudo fue cristalizado en metanol para dar 1.8g, (80%) de

[3,5-dicloro-4-(5-isopropil-4-metoxi-3-nitrofenoxi)] benzoato de metilo.

(b) A la solucion de [3,5-dicloro-4-(5-isopropil-4-metoxi-3-nitrofenoxi)] benzoato de
metilo (500 mg, 1.21 mmol) en tetrahidrofurano (10 mi), hidroxido de litio (5 ml, 1N) fue
adicionado. La mezcla fue agitada durante toda la noche a temperatura ambiente. La
mezcla de reaccién fue acidificada con acido clorhidrico (1 N) y las fase acuosa y

"orgénica fueron separadas. La fase acuosa fue extraida con el acetato efilo. La

Ov
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combinacién de las fases orgdnicas fue lavada con agua y secada sobre sulfato
magnesio y concentrada. El producto crudo fue purificado en columna (sllica gel,
cloroformo/metanol/acido acético 98:2:0.3) para dar 418 mg (86%) de acido 3,5-dicloro-
4-(5-isopropil-4-metoxi-3- nitrofenoxi)-benzoico.

(c) El clorhidrato del éster metilico de la glicina (262 mg, 2.08 mmol) y trietilamina (317
mg, 3.13 mmol) fueron adicionados a una mezcla agitada de &cido [3,5-cloro-4-(5-
isopropil-4-metoxi-3-nitrofenoxi)] benzoico (418 mg, 1.04 mmol), EDCI (401 mg, 2.08
mmol), HOBt (320 mg, 2.08 mmol) y N,N-dimetilformamida (50 ml). La mezcla de
reaccion fue agitada por 24 horas a temperatura ambiente, vertida en una mezcia de
dcido clorhidrico (1 N, 10 ml) y agua (50 ml), y extralda con acetato etilo. Las fases
organicas fueron recolectadas, lavadas con agua y secadas, la fase organica fue
concenirada y el residuo purificado en columna (sllica gel, n-heptano/acetato de etilo,
gradiente de elusion desde 98:2 hasta 60:40). Esto dio 380 mg (78 %) de metil-N-[3,5-
dicloro-4-(5-isopropil-4-metoxi-3-nitrofenoxi)benzoil] glicina.

(d) Un mezcla de metil-N-{3,5-dicloro-4-(5-isopropil-4-metoxi-3-nitrofenoxi)benzoil]
glicina (380 mg, 0.81 mmol) y PtO; (40 mg) en acetato de etilo (10 ml) fueron agitados a
temperatura ambiente en atmésfera de hidrégeno (a presion atmosférica) por 24h. El
catalizador de Pt fue removido por la filtracién a través de celite y el filtrado fue

concentrado, y luego purificado en columna (sllica gel, n-heptano/acetato de etilo,

X!,
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gradiente de elusién desde 98:2 hasta 60:40) para dar 320 mg (89%) de metil-N-[3,5-
dicloro-4(3-amino-5-isopropil-4-metoxifenoxi)benzoil] glicina.

(e) Una solucién de tetrafluoroborato de nitrosonio (66mg, 0.47mmol) en diclorometano
(5 m)) fue enfriada a 0°C y metil-N-[3,5-dicloro-4-(3-amino-5-isopropil-4-
metoxifenoxi)benzoil] glicina (189mg, 0.43mmol) fue adicionada. La mezcla de reacciéon
fue agitada por 1h mas a 0°C. El diclorometano fue removido en nitrdgeno y o-xileno
(10 ml) fue adicionado a la mezcla de reaccion. La mezcla de reaccion fue sujeta a
reflujo por 1 h y el solvente fue removido. La mezcla de reaccién cruda fue purificada
en columna (sllicg gel, n-heptano/acetato de etilo, gradiente de elusibn desde 98:2
hasta 60:40) para dar 50 mg (26%) de metil-N-[3,5-dicloro-4-(3-fluoro-5-isopropil-4-

metoxifenoxi)benzoil] glicina.

(/) El complejo trifluoruro de boro y sulfuro de dimefilo (2.0 ml) fue adicionado a
temperatura ambiente a una solucién agitada de metil-N-{3,5-dicloro-4-(3-fluoro-5-
isopropil-4-metoxifenoxi)benzoil] glicina (50 mg, 0.11 mmol) y diclorometano (8 ml). La
mezcla de reaccion fue agitada a temperatura ambiente por 24 horas, vertido en agua y
extraida con el acetato de etilo. La combinacién de fases orgénicas fue lavada con
agua, concentrada y el residuo resultante purificado en columna (HPLC, C,,
acetonitrilo/0.05% acido férmico en agua, gradiente de elusién desde 5/85 hasta 60/40)
para dar 5 mg (20%) de N{S.5-dicloro-4—(3—ﬂuoro-4-'hidroxi-5-isopmpill’enoxi)benzoil]
glicina. LC-MS (ES-1): m/z'414.

X
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(a) Una suspension de tribromuro de benciltrimetilamonio (2.2 g, 5.63 mmol) y CaCO;
(0.28 g, 2.82 mmol) fue agitada por 2 h a 20°C en una solucidn 1:1 de MeOH/CH.CI;
(10 ml) que contiene acido 3,5-dicloro-2-metil-4-(4-hidroxi-3- isopropilfenoxi)-benzoico
(1.0 g, 2.82mmol). Una vez que el andlisis HPLC indicé que conversién al fenol
monobromado objetivo fue éptima, la reaccién fue detenida mediante la adicién 15 mi
HCI 1 N. Después de la remocién de solventes organicos bajo vacio usando un
rotaevaporador, la suspension acuosa fue extralda dos veces con EtOAc. Después de
secar las fases combinadas EtOAc sobre MgSO4, las sales fueron filtradas previa
remocién de EtOAc usando vacio. El residuo resultante después de la purificacion por
gradiente elusidn obtenido de una columna C18 en fase reversa empleando
MeOH/H20 que contiene 0.1 % TFA produjo écido 3,5-dicloro-2-metil-4-(3-bromo-4-
hidroxi-5-isopropitfenoxi) benzoico (400 mg).

(b) HCI fue burbujeado a través de un solucién de acido 3,5-dicloro-2-metil-4-(3-bromo-
4-hidroxi-5-isopropilfenoxi) benzoico (375 mg, 0.86 mmol) en MeOH (20 ml) por 5
minutos. Una vez fue agitado por 22 h a 20°C, el andlisis del HPLC reveld que la
esterificacion fue completa. Después de la remocién de solvente al vacio y disolucién
del residuo en EtOAc, de la fase de EtOAc fue lavada dos veces con H20 y entonces
con una solucién acuosa de NaCl para luego ser secado sobre MgSO;,. El retiro de los

voldties produjo 391 mg de 3 5dicloro-2-metil-4{(3-bromo-4-hidroxi-5-

>
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isopropilfenoxi)benzoato de metilo crudo como un sélido marrdn que no fue sometido a

procesos de purificacion adicionales.

(c) Una suspension KsPO, anhidro en polvo (473 mg, 2.23 mmol) y acido metilborénico
(133 mg, 2.23 mmol) en una solucién de dioxano (5 ml) que contenia 3,5-dicloro-2-metil-
4-(3-bromo-4-hidroxi-5-igsopropilfenoxi)benzoato de mefilo (263 mg, 0.59 mmol) fue
purgada Ar por 15 minutos antes de la adicion de Pd(dppf)Cl. (168 mg, 0.21 mmol).
Después de ser someterse a reflujo por 3 horas, la reaccién fue enfriada, diluida con
EtOAc, y filirada. El residuo resultante después de ser retirados los volatiles fue
purificado por cromatografia en sllica gel. La elusién progresiva con CHzClz/hexano 1:1
y entonces 3:1 generd 125 mg de 3,5-dicloro-2-metil-4-(3-metil-4-hidroxi-5-

isopropilfenoxi)benzoato de metilo como una espuma anaranjada.

(d) Una solucién 3,5-dicloro-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoato de
metilo (125 mg, 0.33 mmol) y LiOH (68 mg, 1.863 mmol) en THF/H20 5:1 (6 ml) fue
agitada durante toda la noche a 20°C bajo Nz. La solucién fue concentrada al vaclo y
acidificada hasta pH 1 con HCI 1N. El sélido anaranjado resultante fue recolectado por
filtracién, lavado con H;0 y secado con aire para producir 114 mg de acido 3,5-dicloro-

2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi) benzoico.
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(e} A una solucibn agitada de acido 3,5-dicloro-2-metil-4-(3-metil-4-hidroxi-5-
isopropilfenoxi) benzoico (114 mg, 0.31 mmol) crudo en DMF (5 ml) bajo N2 fueron
secuenciaimente adicionados EDCI (83 mg, 0.43mmol), HOBT (80 mg, 0.53mmol),
clorhidrato de glicinato de metilo (78 mg, 0.62 mmol) y EtsN (0.13 mil, 0.83 mmol).
Después de agitar por 21 h a 20°C, la deteccién del acido benzoico inicial mediante
analisis LCMS incitd la adicion de 8 mg de clorhidrato de glicinato de metilo y de 13 mi
de EtaN. La reaccion fue terminada 3 h después por la dilusibSn con 3 mide HCI1 Ny
25 m!| de H20. Después de la extracciéon de la fase acuosa tres veces con EtOAc, las
fases combinadas de EtOAc fueron lavadas dos veces con H20O y una vez con solucién
acuosa de NaCl antes de ser secado sobre MgSO,. La concentracién produjo 163 mg
de glicinamida cruda que fue purificada por cromatografla en sflica gel;, 1.4
EtOAc/hexano lo que gener6 86 mg de N-(3,5-dicloro-2-metil-4-(3-metil-4-hidroxi-5-

isopropilfenoxi) glicinato de metilo objetivo como un sélido beige.

() Una solucidn de N-(3,5-dicloro-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi) glicinato
de metilo (968 mg, 0.22 mmol) y LiOH (486 mg, 1.09 mmol) en THF/H20 5:1 (6 ml) fue
agitada durante toda la noche a 20°C bajo N,. La solucién fue concentrada al vacio y
acidificada hasta pH 1 con HCI 1N. Después de la extraccion de la fase acuosa tres
vaces con EtOAc, las fases combinadas de EtOAc fueron secadas sobre MgSO,. La
concentracién produjo 92 mg de glicinamida cruda la cual fue purificada por
cromatografia en fase reversa (columna C18). Gradiente de elusion con MeCN/H.O
que contiene 0.1% TFA produjo 72 mg del acido N-(3,5-dicloro-2-metil-4-(3-metil-4-
hidroxi-5-isopropilfenoxi) glicinico objetivo.

S
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glicina (ES8)

El ejemplo E8 es preparado por un procedimiento similar al descrito para el ejemplo E7.

glicina {ES)

El ejemplo E9 es preparado por un procedimiento similar al descrito para el ejemplo E7.

Ejemplo 10: L-N-3,5-Dibromo-4-{3-fluoro-4-hidroxi-5-lsopropiifenoxiifenilacet
valina (E10)

(a) A una solucién de [3,5-dibromo-4-(3-isopropil-4-metoxifenoxi)fenil] acetato de metilo
(1.0 g, 2.12 mmol) en benceno (150 ml), acido nitrico (0.81 ml, el 65%) fue adicionado
gota a gota. La mezcla fue agitada por 1 h mas a temperatura ambiente. El desarrollo
de la reaccién fue seguida usando TLC (85:35 n-heptano/acstato de etilo) y la mezcla
de reaccion fue detenida con la solucién saturada acuosa de bicarbonato de sodio. Las
fases organica y acuosa resultantes fueron separadas y la fase acuosa fue extralda con
acetato etilo. La combinacidn de las fases organicas fue lavada con agua, una solucion
acuosa de cloruro de sodio, y la fase organica fue secada sobre el sulfato del magnesio,
y concentrada. E! producto crudo fue cristalizado en metanol para dar 1.1g, (88%) de
[3,5-dibromo-4-(5-isopropil-4-metoxi-3-nitrofenoxi)fenil] acetato de metilo.
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(b) [3,5-dibromo-4-(5-isopropil-4-metoxi-3-nitrofenoxi)fenil] acetato de metilo (1.1 mg,
mmol 2.12) fue disuelto en el etanol (50 ml) e hidrosulfito de sodio (1.85 g, 10.6 mmol)
fue adicionado. La mezcla de reaccion fue calentada usando refiujo por 48 horas. El
desarrollo de la reaccién fue seguida usando TLC (65:35 n-heptano/acetato de etilo) y
cuando fue completado, fue diluido con acetato de etilo y lavado con agua y una
solucion acuosa de cloruro de sodio. La fase organica fue secada sobre MgSO, y
concentrada. El residuo fue purificado en columna (sllica gel, n-heptano/EtOAc 1:1)
para producir [3,5-dibromo-4-(3-amino-5-isopropil-4-metoxifenoxi)fenil] acetato de metilo
(457 mg, 44%).

c) Una solucién de tetrafluoroborato de nitrosonio (121 mg, 1.03 mmol) en
diclorometano (10 ml) fue enfriada a 0°C y [3,5-dibromo-4-(3-amino-5-isopropil-4-
metoxifenoxi)fenil] acetato de metilo (457mg, 0.94 mmol) fue adicionada. La mezcla de
reaccion fue agitada por 1 hora més a 0°C. El diclorometano fue removido purgando en
atmésfera de nitrégeno y o-xileno (10 ml) fue adicionado al residuo. La mezcla de
reaccion fue sujeta a reflujo por 1 h y la fase organica fue concentrada al vaclo. El fue
purificado en columna (silica gel, n-heptano/acetato de etilo, gradiente de elusién desde
98:2 hasta 60:40) para dar 205 mg (44%) de [3,5-dibromo-4-(3-fluoro-5-isopropil-4-

metoxifenoxi)-fenil] acetato de metilo.
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(d) A una solucién de [3,5-dibromo-4-(3-fluoro-5-isopropil-4-metoxifenoxi)-fenil] acetato
de metilo (205 mg, 0.42 mmol) en tetrahidrofurano (30 ml), hidréxido de litio (30 ml, 1N)
fue adicionado. La mezcla de reaccion fue agitada durante la noche a temperatura
ambiente, acidificada con acido clorhidrico (1 N) y la fase acuosa y organica separadas.
La fase acuosa extraida con acetato de etilo. La combinacion de las fases organicas fue
lavada con agua y secada sobre sulfato magnesio y concentrada al vaclo. El residuo
fue purificado en columna (sflica gel, cloroformo/metanol/acido acético 88:2:0.3) para
dar 210 mg (98%) de &cido 3,5-dibromo-4-(3-fluoro-5-isopropil-4-metoxifenoxi)
fenilacético.

(e) El clorhidrato del éster metilico de la L-valina (148 mg, 0.88 mmol) y trietilamina (134
mg, 1.32 mmol) fueron adicionados a una mezcla agitada de acido 3,5-dibromo-4-(3-
fluoro-5-isopropil-4-metoxifenoxi) fenilacético (210 mg, 0.44 mmol), EDCI (169 mg, 0.88
mmol), HOBt (135 mg, 0.88 mmol) y N,N-dimetiiformamida (25 mi). La mezcla de
reaccion fue agitada por 24 horas a temperatura ambiente, vertida en una mezcla de
acido clorhidrico (1 N, 5 ml) y agua (30 ml), y extralda con acetato etilo. Las fases
organicas fueron secadas, la fase orgénica fue concentrada y el residuo purificado en
columna (sllica gel, n-heptano/acetato de etilo, gradiente de elusion desde 98:2 hasta
60:40) para dar 224 mg (86 %) de L-N-[3,5-dibromo-4-(3-fluoro-5-isopropil-4-

metoxifenoxi)fenilacetil] valinato de metilo.

(f) El complejo trifluoruro de boro y sulfuro de dimetilo (4.0 ml) fue adicionado a
temperatura ambiente a una solucién agitada de L-N-[3,5-dibromo-4-(3-fluoro-5-

isopropil-4-metoxifenoxi)fenilacetil] valinato de metilo (224 mg, 0.38 mmol) en
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diclorometano (25 ml). La mezcla de reaccion fue agitada a temperatura ambiente por
24 horas, vertida en agua y extraida con acstato de efilo. La combinacién de las fases
organicas fue lavada con agua, concentrada y el residuo fue purificado en columna
(sllica gel, cloroformo/metanolfacido acético, 98:2:0.3) para dar 93 mg (44 %) de L-N-

[3,5-dibromo-4-(3-fluoro-4-hidroxi-5-isopropilfenoxi)fenilacetil] valina.

fenilglicina (E11)

(a.) A una solucibn agitada de 4cido 3,5-dibromo-4-(3-isopropil-4-
metoxifenoxi)fenilacético (1.5 g, 3.4 mmol) en 4cido acético (40 ml) a temperatura
ambiente fue adicionado tetracloroyodato de benciltrimetilamonio (1.42 g, 3.4 mmol). La
mezcla fue agitada por 1 h y fue filtrada. El filtrado fue concentrado, y el producto fue
extraldo con acetato de etilo, lavado con una solucién saturada de NaHCOj3; (aq), NaCl
(aq), secado sobre MgSO, y luego concentrado al vaclo. El residuo fue purificado en
columna (silica gel, cloroformo/metanol/acido acético, 98:2:0.3) para dar 802 mg (50 %)
de acido 3,5-dibromo-4-{3-cloro-4-hidroxi-5-isopropilfenoxi)fenilacético.

(b) El clorhidrato del éster metilico de la D-fenilglicina (674 mg, 3.34 mmol) y trietilamina
(507 mg, 5.02 mmol) fueron adicionados a una mezcla agitada de éacido 3,5-dibromo-4-
(3-cloro-4-hidroxi-5-isopropilfenoxi)fenilacético (800 mg, 1.7 mmol), EDCI (841 mg, 3.34
mmol), HOBt (512 mg, 3.34 mmol) y N,N-dimetilformamida (100 ml). La mezcla de

reaccion fue agitada por 24 horas a temperatura ambiente, vertida en una mezcla de

W\
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écid6 clorhidrico (1 N, 5 ml) y agua (30 ml), y extralda con acetato etilo. Las fases
organicas fueron secadas, la fase organica fue concentrada y el residuo purificado en
columna (sllica gel, n-heptano/acetato de etilo, gradiente de elusion desde 98:2 hasta
60:40) para dar 800 mg (75 %) de D-N-[3,5-dibromo-4-(3-cloro-5-isopropil-4-

metoxifenoxi)fenilacetil] fenilglicinato de de metilo.

(c) El complejo trifiuoruro de boro y sulfuro de dimetilo (10 ml) fue adicionado a
temperatura ambiente a una solucién agitada de D-N-{3,5-dibromo-4-(3-cloro-5-
isopropil-4-metoxifenoxi)fenilacetil] fenilglicinato de de metilo (800 mg, 1.3 mmol) y
diclorometano (80 ml). La mezcla de reaccién fue agitada a temperatura ambiente por
24 horas, vertida en agua y extraida con acetato de etilo. La combinacién de las fases
organicas fue lavada con agua, concentrada y el residuo fue purificado en columna
(silica gel, cloroformo/metanol/dcido acético, 88:2:0.3) para dar 350 mg (44 %) de D-N-

[3,5-Dibromo-4-(3-cloro-4-hidroxi-5-isopropilfenoxi)fenilacetil] fenilglicina.

valina (E12})

(a) [3,5-dibromo-4-(4-hidroxi-3-isopropilfenoxi)fenil] acetato de metilo (2.0 g, 4.4 mmol),
SnCl, (25 pl, 0.2mmol), trioctilt amina (0.77 ml, 1.76 mmol) y tolueno (15 ml) fueron
mezclados en un vial de reaccién. Después de un periodo de agitacion de 20 minutos a
temperatura ambiente, paraformaldehido (0.264 g, 8.8 mmol) fue adicionado a la

solucion de reaccion. E! vial de reaccion fue sellado y la temperatura incrementiada a

N 1%
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105 °C. Después de 20 horas de agitacién, la reaccion fue detenida con hielo-agua y
acidificada con 4cido clorhidrico (1 N). La extraccién con acetato de etilo, el lavado con
una solucién acuosa de NaCl, el secado sobre Na,SO, y la concentracién dan el
producto crudo. El residuo fue purificado en la columna (silica gel, gradiente de elusion:
n-heptano/acetato de etilo; desde 1:0 hasta 4:1) para dar 1.08g (51 %) de [3,5-dibromo-
4-(3-formil-4-hidroxi-5-isopropilfenoxi)fenil] acetato de metilo.

(b) Trietilsilano fue adicionado a una mezcla de [3,5-dibromo-4-(3-formil-4-hidroxi-5-
isopropilfenoxi)fenil] acetato de metilo (243 mg, 0.5 mmol) y acido trifluoro acético (10
mi) a temperatura ambiente. Después de 12 horas de agitacién, la mezcla de reaccién
fue concentrada via co-evaporacién con tolueno. El residuo fue purificado en columna
(sllica, gradiente de elusion: n-heptano/acetato de etilo, desde 9:1 hasta 7:3) para dar a
197 mg (84%) de [3,5-dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenil}] acetato de
metilo.

(c) Una mezcla de [3,5-dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenil] acetato de
metilo (194 mg, 0.41 mmol) e hidréxido del litio (20 ml, 1 N) en tetrahidrofurano (10 ml)
fueron agitados por 10 horas a temperatura ambiente. La mezcla de reaccion fue
neutralizada con 4cido clorhidrico acuoso frio seguida por la extraccién con acetato de
etilo (3x30 ml). Las fases organicas combinadas fueron lavadas con agua (4x25mL) y

co-evaporadas con acetonitrilo. El residuo fue purificado en la columna (sflica, gradiente
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elusién: cloroformo/metanol/acido acético desde 1:0:0 hasta 90:10:1) para producir 169

mg (90 %) acido [3,5-dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenil] acético.

(d) Una mezcla del compuesto écido [3,5-dibromo-4-(4-hidroxi-3-isopropil-5-
metilfenoxi)fenil] acético (0.44 g, 0.96 mmol), éster metilico de la L-valina (322 mg, 1.92
mmol), clorhidrato de 3-etil-1-[3-(dimetilamino)-dimetilamino)-propil] carbodiimide (EDC!)
(174 mg, 1.44 mmol) y N,N-dimetil-formamida (8 ml) fue agitada por 5 minutos a
temperatura ambiente, tras lo cual 1-hidroxibenzotriazol hidrato (HOBt) (220 mg, 1.44
mmol) y frietil-amina (0.401 mi, 12.88 mmol) fueron adicionados. Después de 18 horas
fue adicionado hexafluorofosfato de bromotripirrolidinfosfonio (0.2 g, 0.43 mmol). Tras
1.75 horas de agitacidn a temperatura ambiente la mezcla de reaccién obtenida fue
diluida con agua (10 ml) y acido clorhidrico (10 ml, 1 N), la fase acuosa fue extralda con
acetato de etilo (3x 20 ml), la combinacién de las fases orgédnicas fue l[avada con una
solucién acuosa de NaCl (40 ml). Después de fue secado sobre Na;SO,, filtrado y
concentrado el producto crudo fue filtrado a través de una capa corta de sllica.
Purificacion en un cromatotrdon (cromatografia circular) (silica, 4 milimetros, n-
heptano/acetato de efilo 68:4) dio 240 mg (44%) de L-N-[3,5-dibromo-4-(4-hidroxi-3-
isopropil-5-metilfenoxi)fenilacetil] valinato de metilo.

(e) A una solucién agitada del compuesto L-N-{3,5-dibromo-4-(4-hidroxi-3-isopropil-5-
metilfenoxi)fenilacetil] valinato de metilo (240 mg, 0.42 mmol) y de tetrahidrofurano (4

ml), hidréxido de litio (4 ml, 1N) fue adicionado. Después de una hora de agitacion el

o



WO 2004/007430 PCT/EP2003/007333

pH de reacci6n fue ajustado llevado a 1 con &cido clorhidrico (1 N). La fase organica
fue concentrada al vacuo. El residuo fue extraldo con el acetato de etilo y la
combinacién de las fases orgénicas fue secada sobre Na;SO, y concentrada. El residuo
fue purificado en columna (MPLC, sllica, gradiente de elusi6n: cloroformo/metanol/dcido
acético, desde 1:0:0 hasta 98:2:0.3) para producir (0.14 g, 60 %) de L-N-3,5-Dibromo-
4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenilacetil] valina como sélido blanco. LC-MS (ES-
1): m/z 554.

fenilglicina (E13)

(a) Una solucion de acido 3,5-dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi) fenilacético
(18 mg, 0.04mmol), diisopropiletiiamina (33 pl, 0.2 mmol), hexafluorofosfato de
bromotripirrolidinfosfonio (22 mg, 0.05 mmol), 1-hidroxibenzotriazol hidrato (7 mg, 0.05
mmol), éster metilico de la D-fenilglicina (16 mg, 0.08 mmol) y diclorometano (1 ml) fue
agitada por 30 r:ninutos a temperatura ambiente. Después de esto la reaccion fue lavada
con éacido clorhidrico (2 ml, 1 N) y la fase acuosa fue extraida con cloroformo (3 x2 mi).
La combinacién de las fases orgénicas fue secada sobre Na;SO, y concentrada al
vaclo. La purificacién en columna (sflica, gradiente de elusion: n-heptano/acetato de
etilo desde 4:1 hasta 7:3) produjo 16 mg (74%) de L-N-[3,5-dibromo-4-(4-hidroxi-3-

isopropil-5-metilfenoxi) fenilacetil] fenil glicinato de metilo.

N
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(b) L-N-[3,5-dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi) fenilacetil] fenil glicinato de
metilo (15 mg, 0.025 mmol) fue disueltos en tetrahidrofurano (0.5 ml) y la solucién
resultante fue tratada con hidroxido de litio acuoso (0.5 ml, 1 N) por 1 hora a
temperatura ambiente. La reaccién fue acidificada con acido clorhidrico (1 N) y la fase
organica fue removida al vacio. El residuo fue extraido con el acetato de etilo (3 xXo ml) y
la combinacién de las fases orgdnicas fue secada sobre Na;SO, antes de ser
concentrada al vaclo. El residuo fue purificado en columna (HPLC, C8, gradiente de
elusién: acetonitrilo/agua (0.5% écido férmico) desde 1:4 hasta 1:0) para dar L-N-[3,5-
dibromo-4-{4-hidroxi-3-isopropil-5-metilfenoxi) fenilacetil] fenil glicina como un sélido
blanco (8 mg, 41 %). LC-MS(ES-1)-MS(ES-1): m/z 588.

(a) Bis-(4-metoxifenil) tetrafluoroborato de yodonio (5.48 g, 12.8 mmol) y cobre en polvo

(1.25 g, 18.6 mmol) fueron suspendidos en diclorometano (25 ml) y la suspensién que
resultante fue enfriada a 0°C. Durante la agitacién, una solucién de (3,5-dibromo-4-
hidroxifenil) acetato de metilo (3,19 g, 9.8mmol), trietilamina (1.64 ml, 11.8 mmol) y
diclorometano (35 ml) fue adicionada una solucién a la suspensién cubierta por papel
de aluminio. Después de 20 horas de agitacidn en la oscuridad a temperatura ambiente
la mezcla de reaccion cruda fue lavada con acido clorhidrico (1 N) y un separador de
fases (IST) fue utilizado para separar las dos fases. La fase acuosa acida remanente

fue extraida con cloroformo y las fases orgénicas recolectadas fueron concentradas al

W6
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vacio. El residuo fue purificado en columna (MPLC, sllica gel, gradiente de elusion: n-
heptano/acetato de etilo, desde 1:4 hasta 4:1) para dar 2.5 g (45 %) de [3,5-dibromo-4-
(4-hidroxifenoxi)fenil] acetato de metilo.

(b) BF3-SMe; (24.0 ml, 228 mmol) fue adicionado a una solucién agitada de [3,5-
dibromo-4-(4-hidroxifenoxi)fenil] acetato de metilo (2.5 g, 5.8 mmol) y diclorometano (50
ml) a 0°C. La mezcla de reaccién fue agitada a temperatura ambiente por 20 horas y
subsecuentemente detenida con hielo-agua (50 ml). Las dos fases fueron separadas
con un separador de fases y la fase acuosa remanente fue extraida con acetato de
etilo. La filtracion a través de una capa de sllica dio el acido 3,5-dibromo-4-(4-
hidroxifenoxi)fenil acético. El residuo fue disuelto en metanol (40 ml) y cloruro de tionilo
(4 ml) fue adicionado cuidadosamente a la reaccion. Después de calentar 1.5 horas
bajo reflujo, la fase orgdnica fue removida al vaclo y el residuo fue disuelto en
cloroformo. La fase orgénica fue lavada con agua y concentrada para dar [3,5-dibromo-

4-(4-hidroxifenoxi)-fenil] acetato de metilo como un sélido beige (1.8 g, 75%).

(c) Hexamstilentetramina (262 mg, 1.87 mmol) fue adicionada a una solucioén de [3,5-
dibromo-4-(4-hidroxifenoxi)-fenil] acetato de metilo (370 mg, 0.89 mmol) y é&cido
trifluoroacético (1.5 ml). La mezcla de reaccién fue agitada por 16 horas a 95°C antes
de ser enfriada a temperatura ambiente. Acido clorhidrico (3 ml, 2 N) fue adicionado y
la mezcla de reaccion fue agitada por una hora y extralda con cloroformo. La fase

organica fue concentrada al vaclo y disuelta en acetato de etilo. La fase orgénica fue

\_ﬂ ‘
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lavada con #cido clorhidrico (2 N), agua y una solucién acuosa de NaCl, secada sobre
Na;SO, y concentrada. El residuo fue purificado en una columna (MPLC, silica,
gradiente de elusion; n-heptano/acetato de etilo desde 1:4 hasta 4:1) para producir [3,5-
dibromo-4-(3-formil-4-hidroxifenoxi)-fenil] acetato de metilo como un sélido blanco (150
mg, 38 %).

(d) Una mezcla del compuesto [3,5-dibromo-4-(3-formil-4-hidroxifenoxi)-fenil] acetato de
metilo (250 mg, 0.56 mmol) y 4cido trifluoroacético (5.5 ml) fue tratada con trietilsilano
(0.34 ml, 2.13 mmol) y la mezcla de reaccién fue agitada por 16 horas a temperatura
ambiente. " La reaccién fue concentrada y co-evaporada (tolueno, diclorometano), lo
cual dio un residuo que fue filtrado a través de una capa de sflica. La purificacién en
columna (MPLC, silica, gradiente de elusién: n-heptano/acetato de etilo desde 1:0 hasta
4:1) dio 110 mg (48 %) de [3,5-dibromo-4-(4-hidroxi-3-metilfenoxi)fenil] acetato de

metilo.

(e) Una solucion de [3,5-dibromo-4-(4-hidroxi-3-metilfenoxi)fenil] acetato de metilo (110
mg, 0.28 mmol), hexametilentetramina (77 mg, 0.55 mmol) y &cido trifluoroacético (2.5
mi) fue agitada a 100°C durante 20 horas. La solucién fue diluida con é&cido clorhidrico
(5 ml, 2 N) y l]a mezcla resultante fue agitada a temperatura ambiente por 30 minutos
antes de ser extralda con cloroformo. La fase organica fue concentrada y dilulda con
acetato de efilo y lavada con acido clorhidrico (2x10 ml, 2 N), agua (10 ml) y una

solucién acuosa de NaCl (10 ml). La fase orgénica fue secada sobre NazSO; y filtrada

od
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a través de una capa de silica para dar 60 mg (50 %) de [3,5-dibromo-4-(3-formil-4-
hidroxi-5-metilfenoxi)fenil] acetato de metilo.

( A una mezcla agitada de [3,5-dibromo-4-(3-formil-4-hidroxi-5-metilfenoxi)fenil]
acetato de metilo (60.0 mg, 0.13 mmol) y écido trifluoroacético (1.5 ml), trietilsilano (62
ul, 0.39 mmol) fue adicionado. La mezcla de reaccion fue agitada a temperatura
" ambiente por 20 horas, la fase orgdnica concentrada y el residuo co-evaporado
(tolueno), para dar 60 mg de [3,5-dibromo-4-(3,5-dibromo-4-hidroxifenoxi)fenil] acetato
de metilo crudo. El producto crudo fue utilizado en el siguiente paso. Hidréxido de litio
(1.5 ml, 1 N) fue adicionado a una solucién de [3,5-dibromo-4-(3,5-dibromo-4-
hidroxifenoxi)fenil] acetato de mefilo crudo y tetrahidrofurano (1.5 ml). La mezcla
resultante fue agitada por 2 horas a temperatura ambiente, acidificada con acido
clorhidrico (1 N) y extraida con acetato de etilo. La fase organica fue secada sobre
Na;SO, y concentrada al vaclo. EIl residuo fue purificado en columna (HPLC, C8,
gradiente de elusién: acetonitrilo/agua (0.5% acido férmico) desde 1:4 hasta 1:0) para

dar 16 mg (14 % para ambos pasos) de acido 3,5-dibromo-4-(3,5-dibromo-4-
hidroxifenoxi)fenilacético.

() Acido 3,5-dibromo-4-(3,5-dibromo-4-hidroxifenoxi)fenilacético (16 mg, 0.037 mmol),
diisopropiletilamina (33 ul, 0.2 mmol), hexafluorofosfato de bromotripirrolidinfosfonio (21
mg, 0.044 mmol), 1-hidroxibenzotriazol hidrato (7 mg, 0.05 mmol), éster metllico de la

D-fenilglicina (15 mg, 0.074 mmol) y diclorometano (0.5 ml) fueron mezclados y

N4
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agitados por 1 hora a temperatura ambiente, y después de esto aimacenados a 4°C por
20 horas. La mezcla de reacci6n fue lavada con écido clorhidrico (1 N) y la fase acuosa
remanente extraida con cloroformo. La combinacion de las fases orgénicas fue
concentrada al vaclo y el residuo fue purificado en columna (silica, eluyente: cloroformo)
para dar 10 mg (47 %) de L-N-[3,5-dibromo-4-(3,5-dimetil-4-hidroxifenoxi)fenilacetil]
fenilglicinato de metilo.

(h) L-N{3,5-dibromo-4-(3,5-dimetil-4-hidroxifenoxi)fenilacetil] fenilglicinato de metilo (10
mg, 0.017 mmol) fue disuelto en tetrahidrofurano (0.25 ml) e hidréxido de litio (0.25 ml, 1
N) fue adicionado. La mezcla de reaccion fue agitada por 1 hora a temperatura
ambiente y 1 M de &cido clorhidrico (1 N) fue adicionado posteriormente hasta alcanzar
pH 1. La mezcla obtenida fue extralda con el acetato de etilo y la combinacion de las
fases orgdnicas fue secada sobre Na;SO,. Tras la concentracion y purificacion
mediante TLC preparativa (sllica, eluyente: cloroformo/metanol/acido acético 8:1:0.1), 5
mg (52%) de L-N-{3,5-dibromo-4-(3,5-dimetil-4-hidroxifenoxi)fenilacetilffenilglicina fue
obtenido. LC-MS (ES-1): m/z 560.

Los compuestos de los ejemplos 1-6 exhiben afinidades de unién al receptor beta de la

tiroides en el intervalo de ICsp de 1.0 a 100 nM.
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REIVINDICACIONES

1. Un compuesto con la férmula general:

Rlo
CI{z)rC—-N—C—RB
Ria R‘r

o una sal farmacéuticamente aceptable de este, en donde:

R; es seleccionado de un grupo que contiene hidrégeno, haldgeno y alquilo de

Ci1aCe;

R: es seleccionado del grupo que contiene halégeno, alquilo de C; a Cg,
alquenilo de C: a Cg, alquinilo de C; a Cs, cicloalquenilo de C4 a C,, cicloalcoxi de
Cs a C;, SOz(NRiRis), NR1gSOzR17, SRi7z, SORy7, SORy7, CORis ¥y

CR;s(OR1s)R4g; 0 Rz es hidrégeno cuando R4 es alquilo y R4 es halégeno;

R; es seleccionado del grupo que contiene hidrégeno, alquilo, bencilo, aroilo y

alcanoilo;

\5\;
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R4 es haldgeno, ciano o alquilo;

Rs y Re son independientemente seleccionados de hidrégeno, halégeno; ciano,
alquilo de C1., cicloalquilo de C3 a Cg; en donde al menos uno de Rs y Rg no es

hidrégeno;
Ry ¥ R1o son independientemente seleccionados de hidrégeno, halégeno, arilo y

alquilo, y R; y Ryo pueden ser unidos para integrar una cadena de 2 a 8 grupos

metilenos para formar un anillo de 3 a 7 miembros de tamafio;

Rs ¥ Re son cada uno independientemente seleccionados de hidrégeno,

halégeno, alcoxi, hidroxilo (OH), ciano y alquilo;

con la condicién de que no mas de uno de Rz, Rs, Rg Y R son hidrégenos;

R, es hidrégeno halégeno o alquilo;

Rs2 es hidrégeno o alquilo;

Ri3 es acido carboxlilico (COOH) o ésteres de este, dcido fosfonico o fosfinico o

ésteres de estos, acido sulfénico, tetrazol, dcido hidroxamico, tiazolidindiona,

acilsulfonamida, u otros substitutos de acido carboxilico conocido en el estado

del arte;
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Ri4 ¥ R1s para cada caso son cada uno seleccionados independientemente del
grupo que contiene hidrégeno, alquilo, cicloalquilo, arilo, heteroarilo, arilalquilo y
heteroarilalquilo y Ri4 ¥y Rys pueden ser unidos para integrar una cadenade 3 a 6

grupos metilenos para formar un anillo de 4 a 7 miembros de tamafio;

Rie es seleccionado de un grupo que contiene hidrégeno, alquilo, cicloalquilo,

arilo, heteroarilo, arilalquilo y heteroarilalquilo;

R17 es seleccionado del grupo que contiene alquilo, cicloalquilo, arilo, heteroarilo,

arilalquilo y heteroarilalquilo;

Ris Y R para cada caso son cada uno seleccionados independientemente del

grupo que contiene hidrégeno, alquilo, cicloalquilo, arilo, heteroarilo, arilalquilo y

heteroarilalquilo;

nesunesterode(, 102;

X es seleccionado de:-O-, -CHz, -CFz, -Se-, -NH-, -8-, -SO-, -SO-y -CO -;

y sales farmacéuticamente aceptables, formas profarmaco y estereoisémeros de

estos.
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2. Un compuesto acorde con la reivindicacién 1, el cual tenga uno o més centros
asimétricos y pueda existir en la forma de racematos, uno o miultiples
estereoisdmeros, como diastereomeros individuales, con todos los isémeros
posibles y mezclas de estos.

3. Un compuesto acorde con la reivindicacién 1 o 2 donde dicho compuesto sea:

N-[3,5-Dicloro-4-(4-hidroxi-3-isopropil-5-metilfenoxi)benzoif] glicina (E1);
N-[3,5-Dicloro-4-(3-bromo-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E2);
N-[3,5-Dicloro-4-(2-bromo-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E3);
N-[3,5-Dicloro-4-(3-cloro-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E4);
N-[3,5-Dicloro-4-(3-ciano-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (ES5);
N-{3,5-Dicloro-4-(3-fluoro-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E6);
N-[3,5-Dicloro-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E7);
L-N-[3,5-Dibromo-4-(3-fluoro-4-hidroxi-5-isopropilfenoxi)fenilacetil] valina (E10);
D-N-[3,5-Dibromo-4-(3-cloro-4-hidroxi-5-isopropilfenoxi)fenilacetil] fenilglicina
(E11);

L-N-{3,5-Dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenilacetil] valina (E12);
L-N-[3,5-Dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenilacetil] fenilglicina
(E13);

L-N-3,5-Dibromo-4-(3,5-dimetil-4-hidroxifenoxi)fenilacetil] fenilglicina (E14);

4, N-[3,5-Dibromo-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoif] glicina (E8);
N-[3,5-Dimetil-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (ES);
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Un compuesto acorde con cualquiera de las reivindicaciones 1 a 3 para uso en

terapia meédica.

Una formulacién farmacéutica que contiene una cantidad efectiva de un
compuesto acorde con las reivindicaciones 1 a 3 o una sal farmacéuticamente

efectiva de este, junto con un vehiculo farmacéuticamente aceptable.

Un proceso para elaborar una formulacién farmacéutica que contiene la
combinacién de un compuesto acorde con cualquiera de las reivindicaciones 1 a

3 y un vehiculo farmaﬁéuticamente aceptable.

Una formulacién farmacéutica que contiene un compuesto acorde con cualquiera
de las reivindicaciones 1 a 3 y al menos un agente terapéutico adicional
seleccionado del grupo que consia de otros compuestos con la formula 1,
agentes anti-diabéticos, agentes anti-osteoporosis, agentes anti-obesidad,
agentes promotores de crecimiento, agentes anti-inflamatorios, agentes anti-
ansiedad, anti-depresivos, agentes anti-hipertensivos, glicésidos cardiacos,
agentes reductores de colesterollipido, supresores de apetito, inhibidores de la
resorcion 6sea, miméticos tiroideos, agentes anabdlicos, agentes antitumorales y

retinoides.

La formulacién farmacéufica de la reivindicaciéon 8 en donde dicho agente

terapéutico adicional es un agente anti-diabético seleccionado del grupo que



WO 2004/007430 PCT/EP2003/007333

10.

1.

12.

consta de una biguanida, un inhibidor de la glucosidasa, una meglitinida, una
sulfonilurea, una tiazolidindiona, un agonista de la PPAR-alfa, un agonista de la
PPAR-gama, un agonista dual PPAR alfa/gama, un inhibidor del SGLT2, un
inhibidor de la glicogeno fosforilasa, un inhibidor de la aP2, un peptido-1 similar al

glucagén (GLP-1), un inhibidor de la dipeptidil peptidasa IV e insulina.

La formulacibn farmacéutica de la reivindicacion 8 en donde dicho agente
terapéutico adicional es un agente anti-diabético seleccionado del grupo que
consta de metformina, gliburida, glimepirida, glipirida, glipizida, clorpropamida,
gliclazida, acarbosa, miglitol, troglitazona, pioglitazona, englitazona, darglitazona,

rosiglitazona e insulina.

La formulacién farmacéutica de la reivindicacidn 8 en donde dicho agente
terapéutico adicional es un agente anti-obesidad seleccionado del grupo que
consta de un inhibidor de la aP2, un antagonista de la PPAR gama, un
antagonista de la PPAR delta, un agonista de los adrenérgicos beta 3, un
inhibidor de la lipasa, un inhibidor de la recaptacién de la serotonina, un

antagonista del receptor canabinoide-1 y un agente anoréxico.

La formulacion famacéutica de la reivindicacibn 8 en donde dicho agente

terapéutico adicional es un agente hipolipidémico seleccionado del grupo que
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13.

14,

consta de una tiazolidindiona, un inhibidor de la MTP, un inhibidor de la
escualeno sintetasa, un inhibidor de la HMG-CoA reductasa, un derivado del
acido fibrico, un inhibidor de la ACAT, un inhibidor de la absorcion del colesterol,
un inhibidor del co-transportador ileal de Na+/acido biliar, un secuestrante de

éacido biliar y un &cido nicotfnico o un derivado de este.

Un método para prevenir, inhibir o tratar una enfermedad que depende de la
expresiébn de un gen regulado por Ta o asociada con una disfuncién del
metabolismo, que consiste en administrar a un paciente que requiera de
tratamiento una cantidad terapéuticamente efectiva de un compuesto como los

definidos en las reivindicaciones 1 a 3.

Un método para tratar o retrasar la progresiébn o el inicio de obesidad,
hipercolesterolemia, aterosclerosis, depresién, osteoporosis, hipotiroidismo,
hipertiroidismo subclinico, bocio no tdxico, cancer de tiroides, masa, densidad o
crecimiento dseo redlllcido. trastormnos alimenticios, funcién cognoscitiva reducida,
cancer de tiroides, glaucoma, arritmia cardiaca, insuficiencia cardiaca congestiva,
o trastomos o enfermedades de piel, el cual consiste en administrar a un
paciente mamifero que requiera de tratamiento una cantidad terapéuticamente

efectiva de un compuesto como los definidos en la reivindicacion 1.

i
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15.

18.

17.

El método que fue definido en la reivindicacién 13, en donde dicha enfermedad
es obesidad, hipercolesterolemia, aterosclerosis, depresion, osteoporosis,
hipotiroidismo, bocio, céncer de tiroides, glaucoma, arritmia cardiaca,

insuficiencia cardiaca congestiva o trastornos de piel.

El método acorde con la reivindicacién 14, en donde el trastorno o la enfermedad
de la piel es atrofia dérmica, lesion post quinirgica causada por resurfacing laser,
queloides, estria, celulitis, piel aspera, dafio actinico de la piel, Ifquen plano,
ictiosis, acné, soriasis, la enfermedad de Demier, eccema, demmatitis atdpica,

cloracne, pitiriasis y cicatrices en la piel.

El método acorde con la reivindicacion 13 que ademas incluye la administracion,
concurrente o secuenciaimente, de una cantidad terapéuticamente efectiva de al
menos un agente terapéutico adicional seleccionado del grupo que consta de
otros compuestos con la formula |, agentes anti-diabéticos, agentes anti-
osteoporosis, agentes anti-obesidad, agentes promotores de crecimiento,
agentes anti-inflamatorios, agentes anti-ansiedad, anti-depresivos, agentes anti-
hipertensivos, glicosidos cardiacos, agentes reductores de colesterol/lipido,
supresores de apetito, inhibidores de la resorcidon dsea, miméticos tiroideos,

agentes anabdlicos, agentes antitumorales y retinoides.
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18.

10.

20.

21.

Un método para tratar o retrasar la progresion o el inicio de un trastomo o
enfermedad de l[a piel el cual consiste en administrar a un paciente mamifero una
cantidad terapéuticamente efectiva de un compuesto como los definidos en la

reivindicacion 1 en combinacién con un retinoide o un andlogo de la vitamina D.

Un método para tratar o retrasar la progresion o el inicio de obesidad el cual
consiste en administrar a un paciente mamifero una cantidad terapéuticamente

efectiva de un compuesto como los definidos en la reivindicacion 1.

Un método acorde con la reivindicacion 19 que ademas incluye la administracién,
concurrente o secuencialmente, de una cantidad terapéuticamente efectiva de al
menos un agente terapéutico adicional seleccionado del grupo que consta de un

agente anti-obesidad y un supresor de apetito.

Un método acorde con la reivindicacién 20 en donde dicho agente anti-obesidad
es seleccionado del grupo que consta de inhibidor de la aP2, antagonista de la
PPAR gama, agonista de la PPAR delta, un agonista de los adrenérgicos beta
3, inhibidor de la lipasa, inhibidor de la recaptaciébn de la serotonina (y
dopamina), antagonista del receptor canabinoide-1, ofro agente receptor tiroideo

y agente anoréxico.
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22,

23,

24,

25.

El uso de un compuesto acorde con cualquiera de las reivindicaciones 1 a 4 en la
preparacién de un medicamento para inhibir o tratar una enfermedad que
depende de la expresion de un gen regulado por Ty 0 asociada con una

disfuncion del metabolismo.

El uso acorde con la reivindicacion 22, en donde dicha enfermedad es
seleccionada entre obesidad, hipercolesterolemia, aterosclerosis, depresién,
osteoporosis, hipotiroidismo, hipertiroidismo subclinico, bocio no téxico, cancer
de tiroides, masa, densidad o crecimiento 6seo reducido, trastomos alimenticios,
funcién cognoscitiva reducida, cancer de tiroides, glaucoma, arritmia cardiaca,

insuficiencia cardiaca congestiva, o trastormos o enfermedades de piel.

El uso acorde con la reivindicacién 23, en donde el trastomo o enfermedad de la
piel es seleccionado entre atrofia dérmica, lesién post quinirgica causada por
resurfacing laser, queloides, estria, celulitis, piel &spera, dafio actinico de la piel,
liquen plano, ictiosis, acné, soriasis, la enfermedad de Dernier, eccema,

dermatitis atdpica, cloracne, pitiriasis y cicatrices en la piel.

Uso acorde con la reivindicacion 22 en combinaciébn con al menos un agente
terapéutico adicional seleccionado del grupo que consta de otros compuestos

con la fbrmula |, agentes anti-diabéticos, agentes anti-osteoporosis, agentes anti-
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26.

27.

28.

29.

obesidad, agentes promotores de crecimiento, agentes anti-inflamatorios,
agentes anti-ansiedad, anti-depresivos, agentes anti-hipertensivos, glicdsidos
cardiacos, agentes reductores de colesterolllipido, supresores de apetito,
inhibidores de la resorcion Osea, miméticos tiroideos, agentes anabdlicos,

agentes antitumorales y retinoides.

Uso acorde con la meivindicacidon 22 en combinacién con un retinoide o un
andlogo de la vitamina D en donde dicha enfermedad es un trastomo o

enfermedad de la piel.

Uso acorde con la reivindicacién 22 en donde dicha enfermedad es obesidad.

Uso acorde con la reivindicacién 27 en combinacién con al menos un agente
terapéutico adicional seleccionado del grupo que consta de un agente anti-

obesidad y un supresor de apetito.

Uso acorde con la reivindicacién 28, en donde dicho agente anti-obesidad es
seleccionado del grupo que consta de inhibidor de la aP2, antagonista de la
PPAR gama, agonista de la PPAR delta, agonista de los adrenérgicos beta 3,
inhibidor de la lipasa, inhibidor de la recaptacién de la serotonina (y dopamina),
un antagonieta del receptor canabinoide-1, otro agente receptor tiroideo y un

agente anoréxico.
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30.

Una formulacién farmacéutica la cual funciona como un agonista selectivo del
receptor de la hormona tiroidea que contiene un compuesto como los definidos

en la reivindicacion 1.



1

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

icant Ta e reference Notficaion of Tranemitiad of Intemational Search

Applicant®s or sgenre FOR FURTHER 0 Moo o wor as, where appicatie, ism 5 beiow.
XB523PCT/DGB ACTION

inemational appiication No. Inemational ing dais (dmsmonthyear) | (Eaiest) Priarty Data (day/monthyear)
PCT/EP 03/ 07333 08/07/2003 10/07/2002
Applicant

KARO BIO AB

This Intsmational Gearch Raport has been prepared by this Intemational Saarching Autharity and Is tranamitied to the appicant
according 1o Articie 18. A copy Is being tranamiitad 10 the intamational Bureau.

This international Bsarch Raport conaisis of a toial of [ sheets.
it I aiso accompanied by a copy of each prior art document ciied In this report.

1. Basia of the report
a With regerd to the language, the inlemational search was casmied out on the basie of the intemationad appilcation In the
language In which it was filed, unisas otherwiss indicaied under this ltem.
D the intermational esarch was carvied out on the basis of a transiation of the Intsmational appiication fumished o this
Authority (Fae 23.1(b)).

b. mmmmnmmdeﬂwmdﬂmﬂhmlmmwm.mmmu-uh
was carvied out on the basis of the sequence Bsting :

contained in the inlemational appfcation In writen form.

fiad togather with the intamationsl application In computer readable form.
fumished subsecuenily to this Authority in written form.

furnished subsecuanily io this Authority In computar readbie form.

the siatsment that the subsecquenty furnished written saquence listing does not go beyond the disciosurs in the
intemational appiication as filad has baen furnishad.

mmnmtmmmmdmmmdhmmmmuwuummnmmm

Cariain cialms were found unssarcheble (Ses Box I).
UnRy of Invention is lacking (ese Box It).

OF O GCOO0O0

4. With regard i the title,
[] thextis approved as submited by the appiicant.
[X]  the vxthas bean establshed by this Authority to read as follows:
BENZAMIDE OR PHENYLACETAMIDE DERIVATIVES USEFUL AS THYROID RECEPTOR LIGANDS

5. With regard 10 the abstract,
the taxt I approved as submitted by the applicant

D the ¥ext has besn establishad, acconding to Rule 38.2{b), by this Authority s it appears in Box 1ll. The apphicant may,
within one month fram the date of maling of this Intemational ssarch report, submit commants o this Authority.

6. The figurs of the drawings o be publishec with the abstract 18 Figure No, -
[[] ensuggesied by the appicant [ oneotihe figures.
[] because the appicant felled 1 suggest a figurs.
[]  because this Agure better characterires the Inventon.

Form PCT/ISBA/210 {firet sheet) (July 1888)



4

International application No.
INTERNATIONAL SEARCH REPORT PCT/EP 03/07333

Box! Obasrvations where certain ciaims were found unssarchable (Continuation of Bem 1 of firat shest)

This Intermnational Search Raport has not been estabished In respact of certein clalme under Articla 17(2)(a) for the following reasona:

1. m Claims Nos.:
because they relate to subject matier not required to be esarched by this Authority, namely:
Although claims 13-21 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition which have been searched.

2. [X] ciaime nos. 1,2,5-12,22-30 al1 partially

becausa they relais to parts of the intemational Application that do not comply with the prescribad requirements to such
an extent that no meaninglul Intemational Sserch can be carTied out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

a D Claime Nos.:
because they ars dependent ciakns and are not drafied in accordance with the sscond and third sentences of Fade 6.4(a).

Box I Observations whers unity of invention Is lacking (Continuation of item 2 of first shesf)

This Intamational Bearching Authortty found multiple inventiona In this intemalional application, &s follows:

1. D Aa all required addiional saarch fass were timely paid by the appiicant, this international Search Repart covers all
ssarchahie cdaims.

2. [ ] As it searchasis cisime couid be searched without effort justiying an ackiional tee, this Authorhy cid nat invite payment
of any additional fee.

3, L__l As only soms of the required addltonal ssarch fess were timely paid by the applicant, this ntermational Search Report
covers only those claime for which fees were paid, specifically clalma Noa.:

4 No red addiional search fees the loant, Consaguemty, thia Inlemational Saasch Report la
Dnﬂdbhlmﬂﬂﬂmmﬁﬁeﬂlhﬂﬂﬂﬂhnhu . o

Romark on Protest Dmmmummwmmm

D No protest accompanied the paymant of addtional search fees.

Form PCTASA210 {continuation of firet sheet (1)) {July 1988)



INTERNATIONAL SEARCH REPORT

international Applicstion No

PCT/EP 03/07333

e C0TC235/52  COTC235/34

A61K31/195

A61P5/16

According to International Puient Classification (IPC) or to both national classification and IPC

A. FIELDS SEARCHED

Mininum docurmsnistion

searched
IPC 7 CO7C A61K

‘sysiam followed by Casnification symbois)

Docunantation ssarchod other than minknirn documaniation to the extani that such documents ae included in the lieids searchad

EPO-Internal, CHEM ABS Data

Elncironic dain base consulied during the Intemational ssarch (name of data base snd, whem praclical, saarch lems usad)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catagory * | Clation of documant, with indication, whare approprists, of the mlvard passages Relevan! 1 cialm No.

X WO 01 94293 A (SQUIBB BRISTOL MYERS CO 1,2,
-RYONO DENIS E (US)) 5-12,
13 December 2001 (2001-12-13) 22-30
the whole document

X WO 00 39077 A (GARG NEERAJ ;LI YI LIN 1,2,
(SE); XAROBIO AB (SE); KOEHLER KONRAD b-12,
(SE):) 6 July 2000 {2000-07-06) 22-30
the whole document

P,X WO 02 094319 A (HAYASHI MORIMICHI ;KISSEI 1,2,
PHARMACEUTICAL (JP); NISHIMURA TOSHIHIRO) 5-12,
28 November 2002 (2002-11-28) 22-30
abstract; pages 18-25; claims

A

m Further documents sm listed in the continuation of hax C.

D Patan! tamlly membars are listed In ennex.

"E" oarlier docwmant but aher hw intamational
per oo publishad on or

Rl g by A
chation or other specis! reason (s

‘0" document raferving o an orel disclosure, usa, mdhibiion or
other means

L mprﬂn;bhw fling dute bant

* Spacial calagories of Zied documants : o ?Wﬁﬁ“m'w 1:'
'A mw&l‘w“ﬂﬂ an which s not ul bm!hMU undarying the

o
cannot ba considared nove! or cannot ba conaidersd 1o
iwoive an invantive step whan the document Is taian sions
" document of iar relevancs; tha claimed

pasticu irvention
cannet ba considered 1o involve an lwentive siep whan the
documant s cambined with ons or mom other such docu=—

"5" document mambar of the same palent family

Date ol tha actssi compiation of the inlemational asarch Duis of maling of the Inarmnational search report
1 December 2003 16/12/2003
Name and maliing address of tha [BA Authortnd officar
Europaan Pateni Office, P.B. G818 Patantiaan 2
NL - 2280 HV Pllswiik
;: (&fl;%ﬂ-ﬂ%h 31851 eponi, Rufet , J

Fasm PCTASA/10 {asoand shest) Chuly 1002)

page 1 of 2



INTERNATIONAL SEARCH REPORT

imamsiional Application No

PCT/EP 03/07333

C.{Contimution) DOCUMENTS CONSIDERED TO BE RELEVANT

Cutagory *

Ciation of document, with Indication whare appropriate, of the relevant passages

abstract no. 8493g,
JEAN ROCHE ET AL.: "Synthesis of new
derivatives of 1odothyroacetic acid, the
{odothyroacetiglycines.”
page 8493; column 1;
XP002263402
abstract
& BULL. SOC. CHIM. FRANCE,
1959, pages 1547-1550,

Ralovani 1o clalm No.
X CHEMICAL ABSTRACTS, vol. 57, no. 7, 1,2,
1 October 1962 (1962-10-01) 5-12,
Columbus, Ohio, US; 22-30

Form PCTABAZVO (oontinuaiion of seacnd sheet) (huly 1062)

page 2 of 2

L?



Intemational Application No. PCTEP 03 07333

FURTHER INFORMATION CONTINUED FROM PCTASA/ 21(

Continuation of Box I.2
Claims Nos.: 1,2,56-12,22-30 all partially

Present claims 1, 2, 5-12, 22-30 relate to an extremely large number of
possible compounds/compositions/uses. Support within the meaning of
Article 6 PCT and/or disclosure within the meaning of Article 5 PCT is to
be found, however, for only a very small proportion of the
compounds/products/apparatus/methods claimed. In the present case, the
claims so lack support, and the application so lacks disclosure, that a
meaningful search over the whole of the claimed scope 1s impossible.
Consequently, the search has been carried out for those parts of the
clatms which appear to be supported and disclosed, namely those parts
relating to the compounds according to formula (I) of claim 1 wherein:

R3 is hydrogen,

X is 0,

R13 is COOH,

R7 1s H and R10 1s H, halogen phenyl or an alkyl group,

the other substituents are defined according to the corresponding
definitions given in ¢laim 1 whereby expressions 1ike "alkyl, aroyl,
alkanaoyl, aryl, ester thereof, carboxylic acid surrogates known in the
art, heteroaryl, arylakyl, heteroarylalkyl, etc... " have not been
considered, as far as they have been supported by examples, since those
expressions are speculative and 1t 1s not reasonable to predict that all
variants covered by such expressions have the alleged effect.

It 1s stressed that the compounds of claims 3 and 4 are not comprised by
the scope of claim 1 due to the proviso concerning R2, R4, R8 and R9.

The applicant’'s attention is drawn to the fact that claims, or parts of
claims, retating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority 1s normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.




INTERNATIONAL SEARCH REPORT

Information on patent family members

internationsl Application Ne
PCT/EP 03/07333

Patent document Publication Paient family Publication

ched In saarch report dake member(e) dale

WO 0194293 A 13-12-2001 AU 6813201 A 17-12-2001
CA 2411062 Al 13-12-2001
EP 1292568 A2 19-03-2003
WO 0194293 A2 13-12-2001
us 6395784 Bl 28-05-2002

K0 0039077 A 06-07-2000 AU 758202 B2 20-03-2003
AU 1885500 A 31-07-2000
BR 9916851 A 16-10-2001
CA 2356319 Al 06-07-2000
CN 1337953 T 27-02-2002
o & 20012204 A3 14-11-2001
EP 1144370 A2 17-10-2001
HU 0104666 A2 28-03-2002
WO 0039077 A2 06-07-2000
JP 2002533432 T 08-10-2002
NO 20012931 A 21-08-2001
TR 200101834 T2 21-12-2001

NO 02094319 A 28-11-2002 WO 02094319 Al 28-11-2002

Farm PCTABAZRO jamtent family arvwsc) (uly 1902)

b



% '\')1

, (12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organtzation

Iniernational Burean IHIEINENINEE RN
(43) International Publication Date | (10) Internationa! Publication Number
13 December 2001 (13.12.2001) PCT WO 01/94293 A2

{S) Iaternatiensi Patent Classification™  CO7C 23500 (81) Desiguated Statil {national): AE, AG, AL, AM, AT
AZ, BA, BB, BG, BR, BY, BZ, CA, CH,CN, CR, CU, CZ,
o DE, DK, DM, DZ, BE, ES, FI, GB, GD, GB, GH, GM, HR,
{(21) luternational Application Number: PCTAUSO1/17742 HU, ID. L. IN, IS, JP, KE, KG. KP. KR, KZ, LC. LKLR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SR, 8G, 81, SK, SL, TJ, T™,
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW,

(22) Tateruaticaal Fillag Dute: 1 June 2001 (01.06.2001)

(2% Filiog Language: Bnglish
{84) Designated States (regional}: ARIPO patent (GH, GM,
(26) Fublication Language: English KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Earasian
patent (AM, AZ, BY, KG, KZ, MD, RtJ, T1, TM), Earopean
(30) Priority Datx: putent (AT, BE, CH, CY, DE, DK, ES, FL, FR, GB, GR, IE,
21010 7 June 2000 (07.062000) US IT, LU, MC, NL, PT, SE, TR), OAPI patmt (BF, BJ, CF,

CG, C1, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

(71) Applicaat (for uil designated Staies excepy US): BRIS-
TOL-MYERS SQUIBB COMPANY [US/US]; Rome Publilshed:

206 und Provinceline Road. PO. Box 4000, Princeton, NJ —  Withou! international search report and to be republished
ORS43-1000 (US), kpon receipt of that report
(72) Inveator: and For two-leiter codes and other abbreviations, refer to the "Guid-

(75) luventor/Applicant (for US only): RYONO, Deals, E.  9nc¢ Notes an Codes and Abbreviations” appearing at the begin-
|USAUS|: 28 Marion Road West, Princeson, NI 08340 (US).  ng of each regular ssue of the PCT Gazetie.

(74) Agents: KILCOYNE, John, M. et al; Bristol-My-
ors Squibb Company, PO. Box 4000, Princeton, NJ
08543-4000 (US).

(54) Title: BENZAMIDE LIGANDS FOR THE THYROID RECEPTOR

{57) Abstract: New thyrold recepuwr ligands are provided
which have the genaral formuia () In which: X is -0-, -S-,

Ra CH2-, -CO-, or -NH-; R, is halogen, triflooromethyl, or

Ry X Ry alkyl of 1 10 6 carbons ar cycloalkyl of 3 to 7 carbons; R; and
| n ()] R; wre the same or different end are hydrogen, halogen, alkyl

R /-'Ra IR. of 1 10 4 carbons or cycioalkyl of 3 ... § carboas, at least one

of R; and R, being other than hydr -.on; R, is methyl, ethyl,

n-propyl or wiflooromethyl; R, is . ;drogen or lower alkyl;

Re is carboxylic acid, or esters or . .drugs; R, is bydrogen

or an alkanoyl u. n aroyl. In addition, a method fs prov d for preventing, inhibiling or treating . lseasa amsocinted with

metsbolism dysfunction or which is dependent upon the expreasion of a Ty regulated genie, whersin a compound as described above

 is administered i~  therapeutically effoctive amount. Exam ‘s of such discases aaocisted with meta™..ljsm dysfanction or are

dependent upon expression of a Ty regulated gone inclu. ubosity, hypercholesterolemia, atheroscly: - - .is, cardiac arthythmiss,
depression, osteor: -osis, bypothyroidism, goiter, thyroid canc * as well as glancoma, congessive heart fiit ;.2 and skin disorders,
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BENZAMIDE LIGANDS FOR THE THYROID RECEPTOR

This invention relates to novel compounds which are
thyroid receptor ligands, and. are preferably selective
for the thyroid hormone receptor §, and to methods of
preparing such compounds and to methods for using such
compounds such as in the regulation of metabolism.

While the extensive role of thyroid hormones in
regulating metabolism in humans ig well recognized, the
discovery and development of new specific drugs for
improving the treatment of hyperthyroidiem and
hypothyroidism has been slow. This has also limited the
development of thyrold agonists and antagonists for
treatment of other important clinical indications, such
as hypercholesterolemia, obesity and cardiac arrhythmias.

Thyroid hormones affect the metabolism of virtually

.every cell of the body. At normal levels, these hormones
- maintain body weight, the metabolic rate, body

temperature, and mood, and influence serum low density
lipoprotein (LDL) levels. Thus, in hypothyroidiasm there
is weight gain, high levels of IDL cholesterol, and
depression. In excess with hyperthyroidism, these
hormones lead to welght loss, hypermetabolism, lowering
of perum LDL levels, cardiac arrhythmias, heart failure,
muscle weakness, bone loss in postmencpausal women, and
anxiety.

Thyroid hormones are currently used primarily as
replacement therapy for patients with hypothyxroidism.
Therapy with L-thyroxine returns metabolic functions t
normal and can easily be monitored with routine serum
measurements of levels of thyroid-stimulating hormone

IS00CID: <WCO_0184203A2 )_>
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(TSH) , thyroxine (3,5,3',5'-tetraiodo-L- ~thyronine, r T,)
and triiodothyronine (3,5,3'-triiodo-L-thyronine, or T,).
However, replacement therapy, particularly in older
individuals is limited by certain'of the deleterious
effects of thyrold hormones.

In addition, some effects of thyroid hormones. may
be therapeutically useful in non-thyrold disorders if
adverse effects can be minimized or eliminated. These
potentially useful influences include weight reduction,
lowering of serum LDL levels, amelioration of depression
and stimulation of bone-formation. Prior attempts to
utilize thyroid hormones pharmacologically to treat these
disorders have been limited by manifestationa of
hyperthyroidism, and in particular by cardiovascular
toxdcity. - .
Development of specific and selective thyroid
hormone receptor agonists could lead to specific
therapies for these common disorders while avoiding the
cardiovascular and other toxicities of native thyroid
hormones. Tissue-selective thyroid hormone agonists may
be cbtained by selective tissue uptake or extrusion,
topical or local delivery, targeting to cells through
other ligands attached to the agonist and targeting
raceptor subtypes. Thyroid hormone receptor agonista that
interact selectively with the P-form of the thyroid
hormone receptor offers an especlally attractive method
for avoiding cardio-toxicity.

Thyroid hormone receptors (TRs) are, like other
nuclear receptors, single polypeptide chains. The
various receptor forms appear to be products of two
different genes o and B. Further isoform differences are
due to the fact that differential RNA processing results
in at least two isoforms from each gene. The TRa,, TRP,
and TRP, isoforms bind thyroid hormone and act as ligand-
regulated transcript:ion factors. In adults, the TRP,
isoform is the most prevalent form in mos!: tissues,
egspecially in the liver and muscle. The ""Ret; isoform is

Al
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prevalent in the pituitary and ther parta of tha central
nervous system, does not bind thyroid hormones, and acts
in many contexts as a transcriptional repressor. The TRa,
igoform is also widely distributed, although its levels
are generally lower than those of the TRP, isoform. This
isoform may be especially important for development.
Whereas many mutations in the TRf gene have been found
and lead to the syndrome of generallzed resistance to
thyroid hormcne, mutations leading to impaired TRa
function have not been found.

A growing body of data suggest that wmany or most
effects of thyroid hormones on the heart, and in
particular on the heart rate and rhythm, are mediated
through the a-form of the TRm, isoform, whereas most
actions of the hormone such as on the liver, muscle and
other tissues are mediated more through the fi-forms of
the receptor. Thus, a TRB-selective agonist might not
elicit the cardiac rhythm and rate influences of the
hormones but would elicit many other actiomns of the
bhormones. It is believed that the a-form of the recept r
is the major drive to heart rate for the following
reasons:

1) tachycardia is very common in the syndrome of
generalized resistance to thyroid hormone in
which there are defective TRp-forms, and high
clrculating levels of T, and T;;

2) there was a tachycardia in the only described
patient with a double deletion of the TRB gene
(Takeda et al, J. Clin. Endrocrinol. & Metab.
1992, Vol. 74, p. 49);

3) a double knockout TRa gene (but not f-gene) in
the mouse has a slower pulse than control mice;
andl'

4) western blot analysis of human myocardial TRs
show presence of the TRx,, TRa, and TRP,
proteins, but not TRf,.
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If these indications are correct, then it may be
P ssible that a TRB-selective agonist could be used t
mimic a number of thyroid hormone actions, while having a
lesser effect on the heart. 8uch a compound may be used
for: (1) replacement therapy in elderly subjects with
hypothyroidism who are at risk for cardiovascular.
complications; (2) replacement therapy in elderly
subjects with subclinical hypothyroidism who are at risk
for cardiovascular complications; (3) cbesity;
(4) hypercholesterolemia due to elevations of plasma LDL
levels; (5) depression; and, (6) osteoporosis in
combination with a bone resorption inhibitor.

In accordance with the present invention, compounds
are provided which are thyroid receptor ligands, and have
the general formula I:

I
Rz
;";:@r")én;u
Re
R Rs Y
R
in which:

X is oxygen (-0-), sulfur (-8-), methylene (-CH,-),
carbonyl (-CO-)}, or di-substituted nitrogen (-NH-);

R, is halogen, trifluoromethyl, or alkyl of 1 to 6
carbons or cycloalkyl of 3 to 7 carbong;

R, and R, are the same or different and are
hydrogen, halogen, alkyl of 1 to 4 carbons or cycloalkyl
of 3 to 6 carbons, at least cna of R; and R, being other
than hydrogen;

R, is methyl, ethyl, n-propyl or trifluoromethyl;

Ry is hydrogen or lower alkyl;

Re is carboxylic acid, or an ester thereof
(preferably an alkyl ester), or a prodrug thereof;

R, is hydrogen or an alkanoyl cr aroyl (such as
acetyl or bemz.yl) or other group carable of

1_0104009A2_|_»
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bioconversion t generate the free phenol structure
(wherein R, = H);

including all stereolsomers thereof, prodrug esters
thereof, and pharmaceutically acceptable salts thereof.

In addition, in accordance with the present
invention, a method for preventing, inhibiting or
treating a disease assoclated with metabolism dysfunction
or which is dependent upon the expression of a T,
regulated gene is provided, wherein a compound of formula
T is administered in a therapeutically effective amount.
The compound of formula I is preferably an agcnist that
is preferably selective for the thyroid hormone receptor-
beta. Examples of such diseases assoclated with
matabolism dysfunction or are dependeant upon the
expression of a T, regulated gene are set out hereinafter
and include obesity, hypercholesterolemia,
atherosclerosis, cardiac arrhythmias, depression,
or+eoporosis, hypothyroidism, goiter, thyrold cancer as
well as glaucoma and congestive heart fallure.

The following definitions apply to the terms as
used throughout this specificatipn, unless otherwise
limited in specific instances.

The term "thyroid receptor ligand” as used herein
is intended to cover any moiety which binds to a thyroid
receptor. The ligand may act as an agonist, an
antagonist, a partial agonist or a partial antagonist.
Another term for “thyroid receptor ligand” is
“thyromimetic”.

Unless otherwise indicated, the term "lower alkyl"”,
malkyl” or "alk" as employed herein alone or as part of
another group includes both straight and branched chain
hydrocarbons, containing 1 to 12 carbons (in the case of
alkyl or alk), in the normal chain, preferably 1 to 4
carbons, such as methyl, ethyl, propyl, isopropyl, butyl,
t-butyl, or isobutyl, pentyl, hexyl, lsohexyl, heptyl,

EDOCID: WWO_0104203A2. | _»
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4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl,
decyl, undecyl, dodecyl, which may be optionally
substituted with 1 to 4 substituents which may include
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, hetercaryl,
bydroxy, cyano, nitro, amino, halo, carboxyl or alkyl
ester thereof and/or carboxamide, substituted or
unsubstituted.

The term "aryl"™ as employed herein alone or as part
of another group refers to monocyclic and bicyclic
aromatic groups containing 6 to 10 carbons in the ring
portion (such as phenyl or naphthyl inciuding 1l-naphthyl
and 2-naphthyl) and may be optionally substituted through
available carbon atoms with 1, 2, or 3 groups selected
from hydrogen, halo, alkyl, haloalkyl, alkoxy,
haloalkoxy, alkenyl, trifluoromethyl, trifluoromethoxy,
alkynyl, hydroxy, amino, nitro, cyano and/or carboxyl r
alkyl ester thereof.

The term "heterocaryl” or “heteroaromatic moiety” as
used herein alone or as a part of another group refers to
a 5~ or 6-membered arcmatic ring which includes 1, 2, 3
or 4 heteroatoms, one of which must be a nitrogen atom;
the other atoms when present may be nitrogen, oxygen or
sulfur, and such rings may be fused to another aryl or
hetercaryl ring, and includes possible N-oxides. The
heteroaryl group may opticnally include 1 to 4
substituents such as aryl, alkyl, alkenyl, alkynyl,
cycloalkyl, hydroxy, cyano, nitro, amino and/or carboxyl,
or alkyl ester thereof.

Unless otherwise indicated, the term "lower
alkenyl"” or "alkenyl" as used herein by itself or as part
of another group refers to straight or branched chain
radicals of 2 to 12 carbons, preferably 2 to 5 carbons,
in the normal chain, which include one to six double
bonds in the normal chain, such as vinyl, 2-propenyl, 3-
butenyl, “-butenyl, 4-pentenyl, 3-pentenyl, 2-hexenyl. 3-
hexenyl, :-heptenyl, 3-heptenyl, 4-heptenyl, 3-octeny..,

DOCIX <WO__0104203A2 | »
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3-nonenyl, 4-decenyl, 3-undecenyl, 4-dodecenyl, and the
like, which may be substituted as in the case of “alkyl”.

Unless otherwise indicated, the term "lower
alkynyl™ or “alkynyl" as used herein by itself or as part
of another group refers to straight orx branched chain
radicals of 2 to 12 carbons, preferably 2 to 8 carbons,
in the normal chain, which include one triple bond in the
normal chain, such as 2-propynyl, 3-butynyl, 2-butynyl,
4-pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl,
3-heptynyl, 4-heptynyl, 3-octynyl, 3-nonynyl, 4-
decynyl, 3-undecynyl, 4-dodecynyl and the like, which may
be substituted as in the case of “alkyl”.

The term “alkanoyl” as employed herein alone or as
part of another group is alkyl linked to a carbonyl
group.

The term “aroyl” as employed herein alone ox as
part of another group is aryl linked to a carbonyl group.

Unless otherwise indicated, the term “cycloalkyl”
as employed herein alone or as part of another group
includes saturated cyclic hydrocarbon groups or partially
unsaturated (containing 1 or 2 double bonds) cyclic
hydrocarbon groups, containing one ring and a total of 3
to 7 carbons, preferably 3 to 6 carbons, forming the
ring, which includes cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclopentenyl and
cyclohexenyl, , which may be substituted as in the case
of *alkyl”.

The term “halogen” or “halo* as used herein alone
or as part of another group refers to chlorine, bromine,
fluorine, and ilodine as well as CFj, with chlorine or
bromine being preferred.

The compounds of formula I can be present as salts,
in particular pharmaceutically acceptable salts. If the
compounds of formula I have, for example, at least one
pbasic center, they can form acid additiom salts. These
are formed, for example, with strong inorganic acids,
such as mineral acids, for example sulfuric acid,
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phosphoric acid or a hydrohalic acid, with strong rganic
carboxylic acids, such ag alkanecarboxylic acids f 1 to
4 carbon atoms which are unsubstituted or substituted,
for example, by halogen, for example acetic acid, such as
saturated or unsaturated dicarboxylic acldg, for example
oxalic, malonic, succinic, maleic, fumaric, phthalic or
terephthalic acid, such as hydroxycarboxylic acids, for
example ascorbic, glycolic, lactic, malic, tartaric or
cltric acid, such as amino aclds, (for example aspartic
or glutamic acid or lysine or arginine), or benzoic acid,
or with organic sulfonic acids, such as (C1-C4) alkyl or
arylsulfonic acids which are unaubstituted or
substituted, for example by halogen, for example
methanesulfonic acid or p-toluenesulfonic acid.
Corresponding acid addition salts can also be formed
having, 1if degired, an additionally present basic center.
The compounds of formula I baving at least ocme acid group
(for example COOH) can also form salts with bases.
Suitable salts with bases are, for example, metal salts,
such as alkall metal or alkaline earth metal salts, for
example sodium, potassium or magnesium salts, or salts
with ammonia or an organic amine, such as morpholine,
thiomorpholine, piperidine, pyrrolidine, a mono, di or
tri-lower alkylamine, for example ethyl, tertbutyl,
diethyl, diisopropyl, triethyl, tributyl or dimethyl-
propylamine, or a mono, di ox trihydroxy lower
alkylamine, for example mono, di or triethanolamine.
Corresponding internal salts may furthermore be formed.
Balts which are unsuitable for pharmaceutical uses but
which can be employed, for example, for the isolation or
purification of free compounds I or their
pharnaceutically acceptabla salts, are also included.
Preferred salts of the compounds of formula I which
include a basic group include monochydrochlorida,
hydr>gensulfate, methanesu.fonate, phosphate or zitrate.
Freferred salts of :-aie compounds of formu.a I which
inclnde an acid group include sodium, potassium and
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magnesium salts and pharmaceutically acceptable rganic
amines.

Carboxylic acid prodrugs and prodrugs in general
are described in standard references such as Chapter 31,
written by Camille G. Wermuth et al., in “The Practice of
Medicinal Chemistry”’, ed. C. G. Wermuth, Academic Press,
1996 (and the references contained therein).

Preferred prodrugs include lower alkyl esters such
as ethyl ester, or acyloxyalkyl esters such as
plivaloyloxymethyl (POM).

Preferred are compounds of the invention of formula
I wherein X = O.

Further preferred compounds are those of formula I
wherein X = O;

R, is halogen, trifluoromethyl, or alkyl of 1 to &
carbons;

R, and R, are independently bromo, chloro or methyl;

R, is wethyl or trifluoromethyl;

R, is hydrogen;

Ry 1s carboxyl; and

R, 18 hydrogen.

Most preferred compounds of the invention are those
of formula I wherein X = O;

R, 1s alkyl of 1 to 6 carbons;

R, and R, are independently bromo, chloro or methyl;

R, is methyl;

R, 1s hydrogen;

R, 18 carboxyl; and

R, 1s hydrogen.

Thus, preferred compounds of the invention will
have the structures:

SOOCTD: <WO_014AR >
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or an alkyl ester thereof.
Preferred compounds have the structures:

H Cl ““iOH
nPr
H cl u"jtoﬂ
Me
AL,
5
or alkyl esters thereof such as the methyl or ethyl ester
thereof.
The most preferred compounds of the invention have
the structurea:
10

or alkyl esters ther.of such as the methyl or ethyl
ester.

- 10 -
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The compounds of formula I may be prepared by the
exemplary processes described in the following reaction
schemes, as well as relevant published literature
procedures that are used by one skilled in the art.
Exemplary reagents and procedures for these reactions
appear hereinafter and in the working Examples.
Protection and deprotection in the Schemes below may be
carried out by procedures generally known in the art
(see, for example, T. W. Greene & P. G. M. Wuts,
wprotecting Groups in Organic Synthesis”, 3™ Edition,
Wiley, 1999).

Scheme 1 depicts a general synthetic approach to
compounds of formula I for which X = O that utilizes the
coupling of an appropriately substituted ilodonium salt 1
to the appropriate phenol 2 to provide intermediate 3.
In structure 1 and all other applicable structures
contained in further schemes described below, PG refers
to a protecting group appropriate for the functional
group indicated (in this instance, for a phenolic
oxygen). The specific protecting groups for each
particular intermediate are well understood by those
versed in the art (see also the reference, “protecting
Groups in Organic Synthesis”, cited above). Subsequent
protecting group and functional group manipulation
provides the desired compounds of formula I. 1In
structures 2 and 3, the group A represents a functional
group that is a carboxylic acid or derivative (such as an
ester, COOR), or another functional group which can be
subsequently converted to a carboxylic acid, and further
manipulations provide compounds of formula I. Such
functional groups and their means of conversion are well-
kxnown to those skilled in the art. For example, A may be
a formyl group (CHO) which can be oxidized to a
carboxylic acid (COOH) by the use any one of many known
oxidizing agents capable of effecting such a
transformation.

- 11 -
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Ra
BE; Ry Ry Ry
g - = o
* Ry Rd
1 2 3

The iodonium salt methodology depicted in Scheme 1
is amply described ip the literature for the synthesis of
thyroid hormone analogs (“Novel Thyroild Receptor Ligands
and Methods, Y.-L. Li, Y. Liu, A. Hedfors, UJ. Malm, C.
Mellin, M. Zhang, PCT Int. App. WO 9900353 Al 990107; D.
M. B. Hickey et al., J. Chem. Soc. Perkin Trans. I, 3103-
3111, 1988; N. Yokoyama et al., J. Med. Chem., 38, 695-
707, 1995), and to diaryl ethers in general (E. A.

Couladouros, V. I. Moutsos, Tetrahedron Lett., 40, 7023-
7026, 1999).

Scheme 2 depicts another general synthetic approach

to compounds of formula I for which X = O in which an
appropriately substituted phenol 4 is alkylated with an
appropriately substituted intermediate 5 (for which Y is
fluoro, chloro, iodo or bromo) to provide the
intermediate 6. In structures 5 and 6, the group B
Tepresents a functional group such as nitro or formyl
that is capable of activating the aryl halide (Y= P, I
Br or Cl) to displacement. The activating group B is
then subsequently transformed to a carboxylic acid or
derivative which can then be further convexrted to
compounds of formula I for which X = 0. Such functional
groups and their means of conversion are well-known to

those skilled in the art. For example, when B is a nitro .

function in intermediate 6, the nitro group can be
reduced to an amino group by methods well known in the
art, such as the use of catalytic hydrogenation in the
presence of, for example, Raney nickel or paliadium on
charcoal catal--st, in a polar solvent such as glacial
acetic acid or =thanol. Alternative’ y, the reduction can
be accomplishe:i using iron powder in aqueous glacial

~ 12 -
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acetic acid at ambient temperatures. The resulting aryl
amine can be converted to the corresponding diazonium
salt by the use, for example, of a mixture of sodium
nitrite and sulfuric acid in appropriate solvents. The
resulting diazonium group can then be converted to a
formyl group (CHO) by the reaction with carbon monoxide
catalzyed by an appropriate palladium catalyst such as
palladium acetate. BSubsequent protecting group and
functional group manipulation provides the desired
compounds of formula I in which X = O.

207200 ~ DO -

The approach depicted in Scheme 2 for the general
synthesie of diaryl ethers for thyromimetics is well

precadented in the literature (P. D. Leeson, J. C.
Emmett, J. Chem. Perkin Trans. I, 3085-3096, 1988; N.

Yokoyama et al., J. Med. Chem., 38, 695-707, 1995) .

Purther means for synthesizing compounds of formula
I in which X = O, NH, 8 , CO or CH, are generally
described in the literature (for X = O: D. M. B. Hickey
et al., J. Chem. Soc. Perkin Trams. I, 3097-3102, 1988;

Z.-W. Guo et al., J. Org. Chem., 62, 6700-6701, 1997; D.
M. T. Chan et al., Tetrahedron Lett., 39, 2933-2836,
1998; D. A. Evans et al., Tetrahedron Lett., 39, 2937-
2940, 1998; G. M. Salamonczyk et al., Tetrahedron Lett.,
38, 6965-6968, 1997; J.-F. Marcoux, J. Am. Chem. Soc.,
119, 10539-10540, 1997; A. V. Kalinin et al., J. Oxg.
Chem., 64, 2986-2987, 1999; for X = N: D. M. T. Chan et
al., Tetrahedron Lett., 39, 2933-2936, 1998; J. P. Wolfe
et al., J. Am. Chem. Soc., 118, 7215, 1996; M. 8. Driver,
J. F. Hartwig, J. Am. Chem. Soc., 118, 7217, 1996; see

references in the review by C. G. Frost, P. Mendonca, J.
Chem. Soc. Perkin I, 2615-2623, 1998; for X = 8: C. R.

- 13 -
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Harrington, Bi chem. J., 43, 434-437, 1948; A. Dibbo et
al., J. Chem. 8 c., 2890-2902, 1961; N. Yokoyama et al.,
United States Patent 5,401,772, 1995; for X = CO or CH,:
L. Hormer, H. H. G. Medem, Chem. Ber., 85, 520-530, 1952;

G. Chiellini et al., Chemistry & Riology, 5, 299-306,
1998) .

Metlhods applicable to the synthesis of compounds of
formula I in which X = O and R; and R; are independently
varied as hydrogen, halogen and alkyl are described in
“Novel Thyroid Receptor Ligands and Methods, Y.-L. Li, Y.
Liu, A. Hedfors, J. Malm, C. Mellin, M. Zhang, PCT Int.
App. WO 9900353 Al 950107.

Scheme 3 shows an example of the approach described
in Scheme 1 wherein the group A is a carboxylic ester
function and Rz = Ry = Br, Cl or I. Readlily available
meta-OH substituted alkyl benzene compounds can be
acetylated to give the intermediate O-acetyl phenol 7
vwhich undergoes a Fries rearrangement (Shine, “Aromatic
Rearrangements”, American Elsevier, 72-82, 365-368, 1967)
to provide the acetophenone intermediate 8. Intermediate
8 is converted to carboxylic acid 9 using the haloform
reactlon (Chakrabarty, “Oxidation in Organic Chemistry”,
part C, ed. Trahanovsky, Academic Press, New York, 343-
370, 1978). Esterification of acld 9 to methyl ester 10
is accomplished by standard means (such as the use of
methanol saturated with HCl). Alternatively, other ester
protecting groups can be used. The resulting ester 10 is
coupled to iodonium salt 11 to give the diphenyl ether
intermediate 12. Conversion of the ester group back t
the carboxylic acid 1s followed by coupling to an amine
HNRsR¢ using standard reagents such as
dicyclohexylcarbodiimide with HOAt catalyst to give,
after removal of protecting groups, the compound of
formula T in which R; = R; = Br, Cl or I.

- 14 -
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Scheme 3
Ma
jroj[:j’ HQWE:Ii[n. —_— -
7 B (Ry=Ry=Br,Clorl)
o
a
H Ry 11 Ry R

PG = Ma or banzyl R

10(R;=Ry=Br,Clorl) 12(R;=Rs=Br, Clorl)

1. NaOH )
2. HyO+
N‘D’#R& == I(Ra=Ry=Br, Clor)

13 (R, = Ry = Br, Clor})

All stereoisomers of the compounds of the instant

5 1invention are contemplated, either in admixture or in
pure or substantially pure form. The compounds of the
present invention can have asymmetric centers at any of
the carbon atoms including any one or the R substituents.
Consequently, compounds of formula I can exist in

10 enantiomeric or diastereomeric forms or in mixtures
thereof. The processes for preparation can utilize
racemates, enantiomers or diastereomers as starting
materials. When diastereomeric or enantiomeric products
are prepared, they can be separated by conventional

15 methods for example, chromatographic or fractional
crystallization.

The compounds of the invention are agonists, that
are preferably selective for the thyroid hormone
receptor-beta, and as such are useful in the treatment £

20 obesity, hypercholesterolemia and atherosclerosis by
lowering of serum LDL levels, alone or optionally in
combination with a lipid wmodulating drug such as an HMG-
CoA reductase inhibitor, fibrate, MTP inhibitor, squalene

- 15 -
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synthetase inhibitor and/or ther hypolipidemic agent
and/or optionally in combination with an antidiabetic
agent; useful in the amelioration of depression, alone or
optionally in combination with an antidepressant such as
fluoxetine and desipramine; and useful in the stimulati n
of bone formation to treat osteoporosis, alone or
optionally in combination with any known bone resorpti n
inhibitor such as alendronate sodium. In addition, the
compounds of the invention may be useful as replacement
therapy in elderly patients with hypothyroidism or
subclinical hypothyroidism who are at risk for
cardiovascular complications, in the treatment of the
elderly to provide a sense of well-being, and in the
treatment of non-toxic goiter; in the management of
papillary or follicular thyroid cancer (alome or with
T4); in the treatment of skin disorders such as
psoriasis, glaucoma, cardiovascular disease such as in
the prevention or treatment of atherosclerosis, and
congestive heart fallure.

The compounds of the invention may be employed
alone or in combination with an appetite suppressant such
as sibutramine, and/or in combination with anti-obesity
agents such as orlistat, and/or in combination with a B3
agonist, for treating obesity.

The compounds of the invention may also be used to
treat skin disorders or diseases involving dermal atrophy
such as glucocorticoid induced dermal atrophy, including
restoration of dermal atrophy induced by topical
glucocorticoids, the prevention of dermal atrophy induced
by topical glucocorticoids (such as the simultaneous
treatment with topical glucocorticoid or a
pharmacological product including both glucocorticoid and
a compound of the invention), the restoration/prevention
of dormal atrophy induced by systemic treatment with
glucncorticolds, restoratisn/prevention of atrortyy in the
Tresi ratory system induce:s by local treatment w::-h
glucaocorticoids, UV-induced dermal atrophy, or rarmal

- 16 -
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atrophy induced by aging (wrinkles, etc.), wound healing,
keloids, stria, cellulite, roughened skin, actinic skin
damage, lichen planus, ichtyosis, acne, psoriasis,
Dernier's disease, eczema, atoplic dermatitis, chloracne,

5 pityriasis and skin scarring.

In treating skin disorders or diseases as described
above, the compounds of the invention may be used alone
or optionally in combination with a retinoid such as
tretinoin or a vitamin D analog, employing amounts as

10 disclosad ln the PDR.

The hypolipidemic agent which may be optionally
employed in combination with the compounds of formula I
of the invention may include thiazolidinediones, MTP
inhibitors, HMG CoA reductase inhibitors, squalene

15 synthetase inhibitors, fibric acid derivatives, ACAT
inhibitors, cholesterol absorption inhibitors, ileal
Na*/blle acid cotransporter inhibitors, bile acid
sequestrants, and/or nicotinic acid and derivatives
thereof.

20 MTP inhibitors employed herein include MTP
inhibitors disclosed in U.S. Patent No. 5,595,872, U.S.
Patent No. 5,739,135, U.S. Patent No. 5,712,279, U.S.
Patent No. 5,760,246, U.3. Patent No. 5,827,875, U.8.
Patent No. 5,885,983 and U.S. Application Serlal No.

25 09/175,180 filed October 20, 1998, now U.S. Patent No.
5,962,440. Preferred are each of the preferred MTP
inhibitors disclosed in each of the above patents and
applications.

All of the above U.S. Patents and applications are

30 incorporated herein by reference.

Most preferred MTP ilnhibitors to be employed in
accordance with the present invention include preferred
MTF inhibitors as set out in U.S. Patent Nos. 5,739,155
and 5,712,279, and U.S8. Patent No. 5,760, 246.

35 The most preferred MTP inhibitor is

- 17 -
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The hypolipidemic agent may be an HMG CoA reductase

inhibitor which includes, but is not limited to,
mevastatin and related compounds as disclosed in g.8.
Patent No. 3,983,140, lovastatin (mevinolin) and related
compounds as disclosed in U.S. Patent No. 4,231,938,
pravastatin and related compounds such as disclosed in
U.8. Patent No. 4,346,227, simvastatin and related
compounds as disclosed in U.8. Patent Noe. 4,448,784 and
4,450,171. Other HMG CoA reductase inhibitors which may
be employed herein include, but are not limited to,
fluvastatin, disclosed in U.S. Patent No. 5,354,772,
cerivastatin disclosed in U.8. Patent Nos. 5,006,530 and
5,177,080, atorvastatin disclosed in U.3. Patent Nos.
4,681,893, 5,273,995, 5,385,929 and 5,686,104, pyrazole
analogs of wmevalonolactone derivatives ag dieclosed in
U.8. Patent No. 4,613,610, indene analogs of
mevalonolactone derivatives as disclosed in por
application WO 86/03488, 6-[2- (substituted-pyrrol-1-yl) -
alkyl)pyran-2-ones and derivatives thereof as disclosed
in U.8. Patent No. 4,647,576, Searle's 8C-45355 (a 3-
substituted pentanedioic acid derivative)
dichlorocacetate, imidazole analogs of mevalonolactone as
disclosed in PCT application WO 86/07054, 3-carboxy-2-
hydroxy-propane-phosphonic acid derivatives as disclosed
in French Patent No. 2,596,393, 2,3-disubstituted
pyrrole, furan and thicphene derivatives as disclosed in

European Patent Appl:i:ation No. 0221025, n.. hthyl analogs

of mevalonolactone a. disclosed in U.8. Paiant No.
4,686,237, octahydro..iphthalenes such as d-iclosed in

- 18 -
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U.S. Patent No. 4,499,289, ket analogs of mevinolin
(lovastatin) as discl eed in European Patent Application
No.0,142,146 A2, as well as other known HMG CoA reductase
inhibitors.

In addition, phosphinic acid compounds useful in
inhibiting HMG CoA reductase suitable for use hereln are
disclosed in GB 2205837.

The squalene synthetase inhibitors suitable for use
herein include, but are not limited to, a-phosphono-
gsulfonates disclosed in U.8. Patent No. 5,712,396, those
disclosed by Biller et al, J. Med. Chem., 1988, Vol. 31,
No. 10, pp 1869-1871, including isoprenoid
(phosphinylmethyl)phosphonates as well as other squalene
synthetase inhibitors as disclosed in U.8. Patent No.
4,871,721 and 4,924,024 and in Billex, B8.A.,
Neuenschwander, K., Ponpipom, M.M., and Poulter, C.D.,
Current Pharmaceutical Design, 2, 1-40 (1.996).

In addition, other squalene synthetase inhibitors
guitable for use herein include the terpenoid
pyrophosphates disclosed by P. Ortiz de Montellano et al,
J. Med. Chem., 1977, 20, 243-249, the farnesyl
diphosphate analog A and presqualene pyrophosphate (PSQ-
PP) analogs as disclosed by Corey and Volante, J. Am.
Chem. Soc., 1976, 98, 1291-1293, phosphinylphosphonates
reported by McClard, R.W. et al, J.A.C.8., 1987, 1089,
5544 and cyclopropanes reported by Capson, T.L., PhD
dissertation, June, 1987, Dept. Med. Chem. U of Utah,
Abstract, Table of Contents, pp 16, 17, 40-43, 48-51,
Summary . '

Other hypolipidemic agents sultable for use herein
include, but are not limited to, fibric acid derivatives,
such as fenofibrate, gemfibrozil, clofibrate,
bezafibrate, ciprofibrate, clinofibrate and the like,
probucol, and related compounds as disclosed in U.S.
Patent No. 3,674,836, probucol and gemfibrozil being
preferred, bile acid sequestrants such as chclestyramine,
colestipol and DEAE~Sephadex (Secholex®, Policexide®), as

- 19 =~
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well as lipostabil (Rhene-Poulenc), Eisai E-5050 (an N-
substituted ethanolamine derivative), imanixil (HOE-402),
tetrahydrolipstatin (THL), istigmastanylphos-
phorylcholine (SPC, Roche), aminocyclodextrin {(Tanabe
Selyoku), Ajinomoto AJ-814 (azulene derivative),
melinamide (Sumitomo)}, Sandoz 58-035, American Cyanamid
CL-277,082 and CL-283,546 (disubstituted urea
derivatives), nicotinic acld, acipimox, acifran,
neomycin, p-aminosalicylic -acid, aspirin,
poly(diallylmethylamine) derivatives such as disclosed in
U.8. Patent No. 4,759,923, quaternary amine
poly(diallyldimethylammonivm chloride) and ionenes such
as disclosed in U.S. Patent No. 4,027,009, and other
known serum cholesterol lowering agents.

The other hypolipidemic agent may be an ACAT
inhibitor such as disclosed in, Drugs of the Future 24,
9-15 (1999), (Avasimibe); “The ACAT inhibitor, Cl-1011 is
effective in the prevention and regresaion of aortic
fatty streak area in hamsters”, Nicolosi et al,
Atherosclerosis (Shannon, Irel). (1998), 137(1), 77-85;
“The pharmacological profile of FCE 27677: a novel ACAT
inhibitor with potent hypolipidemic activity mediated by
selective suppression of the hepatic secretion of
ApoBl100-containing lipoprotein”, Ghigelli, @Giancarlo,
Cardicvasc. Drug Rev. (1998), 16(1), 16-30; “BP 73163: a
bloavailable alkylsulfinyl-diphenylimidazole ACAT
inhibitor”, smith, C., et al, Bloorg. Med. Chem. Lett.
(1996), 6(1), 47-50; “ACAT inhibitors: physiologic
mechanisms for hypolipidemic and anti-atherosclerotic
activities in experimental animals”, Krause et al,
Editor(s) : Ruffolo, Robert R., Jr.; Hollinger, Mannfred
A., Inflammation: Mediators Pathways (1995), 173-98,
Publisher: CRC, Boca Raton, Fla.; “ACAT inhibitors:
potential anti-atherosclerotic agents”, Sliskovic et al,
Curr. Med. Chem. (1994), 1(3), 204-25; “Inbhibitors of
acyl-CoA:cholest ~rol O-acyl transferas« (ACAT) as
hypocholesterolenic agents. 6. The Firsat water-goluble

- 20 -
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ACAT inhibitor with lipid-regulating activity. Inhibitors

f acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N'-[(1-
phenylcyclopentyl)methyl]ureas with enhanced
hypocholesterolemic activity”, Stout et al, Chemtracts:
Org. Chem. (1995), 8(6), 359-62.

The hypolipidemic agent may be a cholesterol
absorption inhibitor preferably Schering-Plough's
SCHAB461 as well as those discloged in Atheroscleroceis
115, 45-63 (1995) and J. Med. Chem. 41, 973 {(1998).

The hypolipidemic agent may be an ileal Na‘'/bile
acid cotransporter inhibitor such as disclosed in Drugs
of the Future, 24, 425-430 (1999).

Preferred hypolipidemic agents are pravastatin,
lovastatin, simvastatin, atorvastatin, fluvastatin and
cerivastatin.

The above-mentioned U.S. patents are incorporated
herein by reference. The amounts and dosages employed
will be as indicated in the Physician’s Desk Reference
and/or in the patents set out above.

The compounds of formula I of the invention will be
employed in a weight ratio to the hypolypidemic agent,
the antidepressant, and/or bone resorption inhibitor
and/or appetite suppressant (where present), within the
range from about 500:1 to about 0.005:1, preferably from
about 300:1 to about 0.01:1.

The antidiabetic agent which may be optionally
employed in combination with compounds of formula I of
the invention may include biguanides, sulfonyl ureas,
glucosidase inhibitors, th;azolidinadionea and/or aP2
inhibitores and/or PPAR a agonists, PPAR y agonists or
PPAR a/y dual agonists, and/or SGLT2 inhibitors, or
meglitinide.

The antidiabetic agent may be an oral

antihyperglycemic agent preferably a biguanide guch as
metformin or phenformin or salte thereof.

- 21 -
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Where the antidiabetic agent 1s a biguanide, the
compounds of structure I will be employed in a weight
ratio to biguanide within the range from about 0.01:1 to
about 100:1, preferably from about 0.5:1 to about 2:1.

The antidiabetic agent may also preferably be a
sulfonylurea such as glyburide (also known ag
glibenclamide), glimepiride (disclosed in U.8. Patent N .
4,379,785), glipizide, gliclazide or chlorpropamide,
other known sulfonylureas or other antihyperglycemic
agents which act on the ATP-dependent channel of the B-
cells, with glyburide and glipizide being preferred.

The compounds of structure I will be employed in a
welght ratio to the sulfonyl urea in the range from about
0.01:1 to about 100:1, preferably from about 0.32:1 to
about 10:1,

The oral antidiabetic agent may also be a
glucosidase inhibitor such as acarbose (disclosed in U.s.
Patent No. 4,904,769) or miglitol (disclosed in U.S.
Patent No. 4,639,436), which may be administered in a
Beparate oral dosage form.

The compounds of structure I will be employed in a
weight ratio to the glucosidage inhibitor within the
range from about 0.01l:1 to about 100:1, preferably from
about 0.5:1 to about 50:1.

The compounds of structure I may be employed in
combination with a thiazolidinedione oral anti-diabetic
agent or other insulin sensitizers (which has an insulin
sensitivity effect in NIDDM patlents) such as
troglitazone (Warner-Lambert's Rezulin®, discliosed in
U.8. Patent No. 4,572,912), rosiglitazone (SKB),
pioglitazone (Takeda), Mitsubishi's MCC-555 (disclosed in
U.8. Patent No. 5,594,016), Glaxc-Welcome's GI-262570,
englitazone (CP-68722, Pfizer), or darglitazone (CP-
86325, Pfizer).

The compounde of structure X will be employed ir a
weight rat:i- to the thiazolidinecions in an amount wit: .in

-~ Ol <WO__o1eemmag | »
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the range from about 0.01:1 t about 100:1l, preferably
from about 0.5:1 t about 5:1.

The sulfonylurea and thiazolidinedione in amounts
of less than about 150 mg oral antidiabetic agent may be
incorporated in a single tablet with the compounds of
structure I.

The compounds of structure I may also be employed
in combination with a non-oral antihyperglycemic agent
such as insulin or with glucagon-like peptide-1 (GLP-1)
such as GLP-1(1-36) amide, GLP-1(7-36) amide, GLP-1(7-37)
(as disclgsed in U.S. Patent No. 5,614,492 to Habener,
the disclosure of which 1s incorporated herein by
reference), which may be administered via injection,
inti1anasal, or by transdermal or buccal devices.

¥Where present, metformin, the sulfonylureas, such
as glyburide, glimepiride, glipyride, glipizide,
chlorpropamide and gliclazide and the glucosidase
inhihitors acarbose or miglitol or insulin may be
employed in formulations as described above and in
amounts and dosing as indicated in the Physician's Desk
Referance.

Where present, metformin or esalt thereof may be
employed in amounts within the range from about 500 to
about 2000 mg per day which may be administered in single
or divided doses one to four times daily.

Where present, the thiazolidinedione anti-diabetic
agent may be employed in amounts within the range from
about 0.01 to about 2000 wg/day which may be administered
in single or divided doses one to four times per day.

Where present insulin may be employed in
formulations, amounts and dosing as indicated by the
Physiclan's Desk Reference.

Where present GLP-1 peptides may be administered
in oral buccal formulations, by nasal administration or
parenterally as described in U.S. Patent Nos. 5,346,701
{TheraTech), 5,614,492 and 5,631,224 which are
incorporated herein by reference.

- 23 -
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The antidiabetic agent may also ba a PPAR a/y dual
agonist such as disclosed by Murakami et al, “A Novel
Insulin Sensitizer Acts As a Coligand for Peroxisome
Proliferation - Activated Receptor Alpha (PPAR alpha) and
PPAR gamma. Effect on PPAR alpha Activation on Abnormal
Lipid Metabolism in Liver of Zucker Fatty Rats”, Diabetes
47, 1841-1847 (1998).

The antidiabetic agent may be an aP2 inhibitor
such as disclosed in U.S. application Serial No.
09/391,053, filed September 7, 1999, and U.S. provisional
application No. 60/127,745, filed April 5, 1999 (attorney
file LA27*), employing dosages as set out herein.

The antidiabetic agent may be an SGLT2 inhibitor
such as disclosed in U.S. provisional application
60/158,773 filed October 12, 1999 (Attorney file
LAOD49%) ,

The compounds of formula I will be employed in a
welght ratio to the PPAR o agonist, PPAR Y agonist, PPAR
Y/a dual agonists, SGLT2 inhibitor and/or aP2 inhibitor
within the range from about 0.01:1 to about 100:1,
preferably from about 0.5:1 to about 5:1.

The dose administered must be carefully adjusted
according to age, weight and condition of the patient, as
well as the route of administration, dosage form and
regimen and the desired result.

The dosages and formulations for the hypolipidemic
agent and antidiabetic agent will be as disclosed in the
various patents and applications discussed above and in
the PDR.

The dosages and formulations for the other
hypolipidemic agent, antidepressant, bone resorption
inhibitor, appetite suppressant and anti-cbesity agent to
be employed, whare applicable, will be as set out in the
latest edition of the Physicians’ Deask Reference.

For oral administrati:.n, a satisfactory res:lt
may b: obtained employing t-s MTP inhibitor in ar
amoun- within the range of “rom about 0.01 mg/kg “o
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about 100 mg/kg and preferably from about 0.1 ng/kg
t about 75 mg/kg, ne to four times dally.

A preferred oral dosage form, such as tablets or
capsules, will contain the MTP inhibitor in an amount of
from about 1 to about 500 mg, preferably from about 2 t
about 400 mg, and more preferably from about 5 to about
250 mg, one to four times daily.

For parenteral administration, the MTP inhibitor
will be employed in an amount within the range of from
about 0.005 mg/kg to about 10 mg/kg and preferably from
about 0.005 mg/kg to about B8 mg/kg, one to four times
daily.

For oral administration, a satisfactory result may
be obtained employing an HMG CoA reductase inhibitor, for
example, pravastatin, 1ovasta£in, simvastatin,
atorvastatin, fluvastatin or cerivastatin in dosages
employed as indicated in the Physician's Desk Reference,
such as in an amount within the range of from about 1 to
2000 mg, and preferably from about 4 to about 200 mg.

The squalene synthetase inhibitor may be employed
in dosages in an amount within the range of from about 10
mg to about 2000 mg and preferably from about 25 mg to
about 200 wmg.

A preferred oral dosage form, such as tablets or
capsules, will contain the HMG CoA reductase inhibitor in
an amount from about 0.1 to about 100 mg, preferably from
about 5 to about 80 mg, and more preferably from about 10
to about 40 mg.

A preferred oral dosage form, such as tablets or
capsules will contain the squalene synthetase inhibitor
in an amount of from about 10 to about 500 mg, preferably
from about 25 to about 200 myg.

The compounds of formula I and the hypolipidemic
agent, antidepressant or bone resorption inhibitor may be
employed together in the same oral dosage form or in
separate oral dosage forms taken at the same time.
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The compositions described above may be
administered in the dosage formes as described above in
8ingle or divided doses of one to four times daily. It
may be advisable to start a patlent on a low dose
combination and work up gradually to a high dose
combination.

The preferred hypolipidemic agent is pravastatin,
simvastatin, lovastatin, atorvastatin, fluvastatin or
cerivastatin.

Tha compounds of formula I of the invention can be
administered orally or parenterally such as
subcutaneously or intravenously, as well as by nasal
application, rectally or sublingually to various
mammalian species known to be sublect to such maladies,
e.g., humang, cats, dogs and the like in an effective
amount within the dosage range of about 0.]1 to about 100
mg/kg, preferably about 0.2 to about 50 mg/kg and more
preferably about 0.5 to about 25 mg/kg (oxr from about 1
to about 2500 mg, preferably from about 5 to about 2000

mg) on a regimen in single or 2 to 4 divided daily doses.

Tha active substance can be utilized in a
composition such as tablet, capsule, olntment,
hydrophilic ointment, cream, lotion, solution or
suspension or in other type carrier materials such as
transdermal devices, lontophoretic devices, rectal
suppositories, inhalant devices and the like. The
compoBition or carrier will contain about 5 to about 500
ng per unit of dosage of a compound of formula I. Thay
may be compounded in conventional matter with a
physioclogically acceptable vehicle or carrier, excipient,
binder, preservative, stabllizer, and flavor, as called
for by accepted pharmaceutical practice.

e
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The following working Examples represent preferred
embodiments of the present invention.

5
Example 1
|
H cl H‘iOH
N-[3,5-dichloro-4-[4-hydroxy-3-(1-methylethyl) phenoxy]
benzoyl]glycine
10

Compound lA:

[From P. F. Juby et al.,, J. Med. Chem., 11, 111-117,
1968; and P. F. Juby, US Patent 3,294,813]

15 To a solution of sodium hypochloxrite (120 mL) in
H0 (150 mL) cooled with an ice-water bath was added 4'-
hydroxy-2'-methylacetophenone. After 30 min of cooling,
the mixture was allowed to stir at RT for 30 min, and
then it was heated to 40°C and maintained at this

20 temperature for an hour. A solution of NaHS0, (10 g in 100
mL H,0) was added to the mixture. The mixture was
acidified to pH 2 with concentrated HCl. The precipitates
formed were filtered off. The wet filter cake was taken
up in EtOAc (400 mL) and then washed with brine (2 x 100

25 mL). The EtOAc extract was dried (Na,80,), filtered,
concentrated and dried in vacuo to give 8.826 g of crude
3,5-dichloro-4-hydroxy-2-methylbenzoic acid as a yellow
solid (78% desired product by analytical HPLC analysis).

A solution of the crude 3,5-dichloro-4-hydroxy-2-

30 methylbenzoic acid (1.5 g) in methanolic HC1 (50 ml) was

heated to 80°C and maintained at this temperature

- 27 -

BUOCI: <WO._DI1a03A2 | »



p 2

WO 0194293 PCT/USO/17742

10

15

20

25

30

135

overnight (ca. 15 h). The mixture was cool d down to RT
and concentrated in vacuo. The crude product was purified
by chromatography (100 g silica gel, 20¥% EtOAc in hexane
as eluent) to give 1.1033 g of purified methyl ester as
product (69% yield for the two steps).

‘H NMR (500 MHzZ, CDCl,, 8) 7.89 (s, 1H), 6.23 (s, 1H),
3.87 (s, 3H), 2.65 (s, 3H). '

MS BESI™ [MH] ™ = 233, 235, 237 (100:64:10').

Compound 1B:

To a stirring mixture of bis(3-isopropyl-4-
methoxyphenyl) iodonium tetrafluorcborate (4.36 g, 8.51
mnol) and copper (0.54 g, 8.50 mmol) in CH,Cl, (10 mL) was
added a solution of compound 1A (1.00 g, 4.25 mmol) and
triethylamine (1.2 wh, 0.87 g, 8.61 mmol) in CH,Cl, (10
mL). The mixture was stlrred at ambient RT in the dark
for 3 days under N,. The mixture was filtered through a
short pad of celite. The filtrate was concentrated in
vacuo. The crude product was purified by chromatography
(250 g of silica gel, 3% EtOAc in hexane as eluent) to
give 1.56 g (95%) of desired product as a white solid.

‘H MR (500 MHz, CDCl,, B) 7.89 (s, 1H), 6.845 (d, 1H, J =
3.3 Hz), 6.§8 (d, 1H, T = 8.8 Be), 6.395 (dd, 1H, J =
8.8, 3.3 Hz), 3.92 (s, 3H), 3.77(s, 3H), 3.27 (sBeptet,
1H, T = 7 Hz), 2.64 (s, 3H), 1.165 (d, 6H, J = 7.1 Hz).

Compound 1C:

To a solu-ion of compound 1B (.88 g, 2.30 mmol) in
anhydrous CH,Cl. (23 mL) cooled with #. ice-H,0 bath was
added boron tr:.romide (5.83 g, 2.2 r.., 23.27 mmol). The

800CID: <.  __019423A3 | >
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mixture was allowed t warm up t RT. After 2 h, the
nixture was slowly poured into a flask containing ice-H,0
(100 mL) . After 15 min of stirring, EtOAc¢ (100 mL) was
added. The organic layer was separated and the HO layer
was extracted with EtOAc (50 mL). The combined organic
extracts were washed with brine (100 mL), dried (Na,80,),
filtered, concentrated and dried in vacuo to give 0.83 g
of slightly brownish solid product (94% pure by HPLC
analysis).

'H NMR (500 MHz, CD,0D, 8) 7.91 (8, 1H), 6.665 (d, 1H, J =
3.3 Hz), 6.62 (d, 1H, J = 8.8 Hz), 6.295 (dd, 1H, J =
8.8, 3.3 Hx), 3.23 (septet, 1H, J = 7 Hz), 2.63 (s, 3H),
1.155 (4, 6H, J =« 7.1 Hz).

LC M8 ESI™ [M-H] ™ =353, 355, 357 (100:64:10).

Compound 1D:

N

AL AT

To a stirring mixture of compound 1C (0.83 g, 2.34
mmol), methyl glycine ester hydrochloride (0.58 g, 4.62
mnol) , 1-[3-(dimethylamino)propyl] -3-ethylcarbodiimide
hydrochloride (0.66 g, 3.44 mnmol) and 1-
hydroxybenzotriazole (0.46 g, 3.44 mmol) in CH,Cl, (20 mL)
and DMF (3 mL) cooled with an ice-H,0 bath was added N-
methylmorpholine (0.55 g, 0.6 mL, 5.46 mmol). The mixture
was allowed to warm up to RT and left to stir overnight
(ca. 18 h) under N,. CH,Cl, was removed in vacuo and the
residue was taken up in BtOAc (75 mL) and H,0 (25 mL). The
EtOAc extract was washed successively with 1N HCl (2 x 50
mbh) , saturated agqueous NaHCO, (2 x 50 mL), and brine (2 x
50 mL). The EtOAc extract was dried (Na,80,), filtered and
concentrated in vacuo to give 1.17 g of crude product as
an orange solld. The crude product was purified by
chromatography (50 g silica gel, 40% BEtOAc in hexane) t
give 0.87 g (88.7% yield) of mlightly pinkish solid as
purified product.
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‘H NMR (500 MHz, CDCl,, 8) 7.44 (s, 1H), 6.825 (d, 1H, T =
3.3 Hz), 6.60 (d, 14, T = 8.8 Hz), 6.325 (dd, 1H, T =
8.8, 3.3 Hz) 6.30 {t, 14, J = 5 Hz), 4.76 (s, 1H), 4.235
(d, 2H, J = 5.5 Hz), 3.82 (8, 3H), 3.16 (septet, 1H, T =
7 Bz), 2.47 (8, 3H), 1.225 (d, 6H, J = 7.1 Hiz).

Lo NMR (8) 170.00, 167.95, 150.74, 149.03, 148.19,
136,22, 135.47, 134.27, 131.94, 126.99, 126.82, 115.64,
114.00, 111.98, 52.66, 41.61, 27.39, 22.39, 17.34

MS ESI- [M-H]" = 424, 426, 428 (100:64:10).

Example 1:
Ma

AL,

To a solution of compound 1D (0.8 g, 1.88 mmol) in
THF (12 mL) was added IN aqueocus lithium hydroxide
golution (6 mL, 6 mmol). After 2 h, the mixture was
acidified with 1N HCl and then extracted with EtOAc (75
mL) . The EtOAc extract was washed with brine (2 x 25 ml),
dried (Na,80,), filtered, concentrated and dried in vacuo
to give 0.71 g of example 1 (92% yleld).
H NMR (500 MHz, CD,0D, 8) 7.53 (8, 1H), 6.645 (d, 1H, J =
3.3 Hz), 6.62 (d, 1H, J = 8.8 Hz), 6.335 (dd, 1H, T =
8.8, 3.3 Hz), 4.07 (s, 2H), 3.25 (septet, 1H, Jd = 7 Hz),
2.46 (s, 3H), 1.145 (4, 6H, J = 7.1 Hx)
Ve NMR {8) 172.59, 170.91, 151.39, 150.91, 150.10,
137.57, 136.44, 132.52, 128.34, 127.98, 116.36, 114.06,
113.15, 42.09, 28.21, 22.88, 17.45.
MS EBI". [H-H]'_ = 410, 412, 414 (100:64:10)

Examples 2 - 28

By appropriate application of the procedures
described above combined with t:ose described for

analogous axamples found in “Nc¢.2l1 Thyrold Receptor
Ligands a-.4 Methods, Y.-L. Li, ~’. Liu, A. Hedfors, J.
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Malm, C. Mellin, M. zZhang, PCT Int. App. WO 9900353 A1
990107, the Examples 2 - 28 described in the table balow

are prepared.

HB0OGID «<WO__0154283A2 | >

BEx. R1 R2 R3 R4 RS R6 R7
2 i-Pr Me Me Me H COOH H
3 i-Pr Me Bxr Me H COOH H
4 i-pr Me Cl Me H COOH H
5 i-Pr Me I Me H COOH H
6 1-Pr Br Cl Me H COOH H
7 i-Pr Br I Me H COOH H
8 i-Pr Bx Br Me H COOH H
9 i-Pr Cl I Me H COOH H

10 i-Pr I I Ma H COOH H
11 i-Px H Me Me H COOR H
12 i1-Pr H Br Me H COOH H
13 i-Pr H Cl Me H COOH H
14 1-Pr H X Me H COOH H
15 i-Pr Cl Cl CP3 H COOH H
16 i-Pxr Br BT CF3 H COOH H
17 i-pr Cl Cl Et H COOH H
18 i-Pr Br Br Et H COOH H
19 1-pr Cl Cl n~-Pr H COOH H
20 i-Pr Bx Br n-Pr H COOH H
21 Br Cl Cl Me H COOH H
22 Me Br Br Me H COOH H
23 n-Bu Cl Cl Me H COOH H
24 | HA | a cl Me B | coom H
25 i-Pr Cl Ccl Me Me COOH H
26 1-Pr Br Br Mea Me COOH H
27 i-Pr Cl Cl Me H COOEL H
a8 i-Pr Br Br Me H COOEt H
29 i-Pr Cl Cl Me H COOH | Acetyl
- 31 -
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What is clalmed is:

1. A compound of the formula

et

wherein .

X is oxygen (-0-), sulfur (-8-), carbonyl (-CO-)},
methylene (-CH,-), or dlsubstituted nitrogen (~NH-);

R, is halogen, trifluoromethyl, or alkyl of 1 to 6
carbons or cycloalkyl of 3 to 7 carbons;

R, and R, are the same or different and are
hydrogen, halogen, alkyl of 1 to 4 carbons or cycloalkyl
of 3 to 6 carbons, at least one of R, and R, being other
than hydrogen;

R, is methyl, ethyl, n-propyl or trifluoromethyl;

R; is hydrogen or lower alkyl;

R, is carboxylic acid, or ester thereof, or a
prodrug thereof;

R, 1s hydrogen, or an alkancyl or aroyl group, or
other group capable of bioconversion to generate the free
phenol structure (wherein R, = H);

including all stereoisomers thereof, a prodrug
thereof, or a pharmaceutically acceptable salt thereof.

2. The compound as defined in Claim 1 wherein X is
oxygen.

3. The compound as defined in Claim 2 wherein R,
is hydrogen.

4. The compound as defined in Claim 3 wherein R,
is iropropyl.

- 32 -
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5. The compound as defined in Claim 3 wherein R,
and R, are each independently halogen.

6. The compound as defined in Claim 3 wherein R,
5 and R, are each independently an alkyl group.

7. The compound as defined in Claim 3 wherein one
of R, and R, 18 halogen and the other is an alkyl group.

10 8. The compound as defined in Claim 3 wherein one
of R, and R, is halogen and the other is hydrogen.

9. The compound as defined in Claim 3 wherein one
¢l % enud R, 18 alkyl and the other is hydrogen.,
15
10. The compound as defined in Claim 3 wherein R,
and R, are independently Cl, Br, methyl or ethyl.

11. The compound as defined in Claim 3 wherein R,
20 is trifluoromethyl or methyl.

12. The compound as defined in Claim 3 wherein R,
is methyl.

25 13. The compound as defined in Claim 1 wherein
X = 0O;

R, is halogen, trifluoromethyl, or alkyl of 1 to 6
carbons;

R, and R, are independently bromo, chloro or methyl;
30 R, is methyl or trifluoromethyl;

Ry, is hydrogen;
R; 18 carboxyl; and
R, is hydrogen..

35 14. The compound as defined in Claim 13 wherein R,
i alkyl of 1 to 6 carbons.

- 33 -
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15. The compound as defined in Claim 3 having tha
structure

3 or an alkyl ester thereof.

16. The compound as defined in Claim 1 having the

DO, O
SO0, O,

JOOCC, O,

Sodeis, Sonde,

or or an alkyl ester thereof.

17. The compound as defined in Claim 1 having the
structure
15

- 34 -
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or an alkyl ester thereof.

18. The compound as defined in Claim 1 which is

19. A method for preventing, inhibiting or
treating a disease associated with metabolism
dysfunction, or which is dependent on the expression of a
T, regulated gene, which comprises administering to a
patient in need of treatment a therapeutically effective
amouni uvi a compound as defined in Claim 1.

20. The method as defined in Claim 19 wherein the
digease associated with metabolism dysfunction or which
is dependent on the expression of a T, regulated gene 1is
cbesity, hypercholesterolemia, atherosclerosis,
depression, ostecporosis, hypothyroidism, goiter, thyroid
cancer, glaucoma, cardiac arrhythmia, congestive heart
failure, or a skin disorder or disease.

21. A pharmaceutical composition comprising an
effective amount of a compound according to Claim 1 or a
pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable carrier.

22. The method according to Claim 20 in which the
skin disorder or disease is dermal atrophy, post surgical
bruising caused by laser resurfacing, keloids, stria,
celluvl te, roughened skin, actinic skin.damage, lichen

- 35 -



W 0154293 PCT/US01/17742

10

15

25

30

35

planus, ichtyosis, acne, ps riasis, Dernler's disease,

eczema, atopic dermatitis, chl racne, pityriasis and
skin scarring.

23. A method to treat skin disoxder or disease by
the use of a compound of Claim 1 in combination with a

retinoid oFr a vitamin D amAlog. - ~ T 7 s—— - S

24. A pharmaceutical combination comprising a
compound as defined in Claim 1 and a hypolipidemic agent,
an antidiabetic agent, an antidepressant, a bhone

resorption inhibitor, an appetite suppressant and/or an
anti-obesity agent.

25. The combination as defined in Claim 25 wherein
the hypolipidemic agent is a thiazolidinedione, an MIP
jnhibitor, a squalene synthetase inhibitor, an HMG CoA
reductase inhibitor, a fibric acid derivative, an ACAT
inhibitor, a cholestarcl absorption inhibitor, an ileal
Na‘/bile cotransporter inhibitor, a bile acid sequestrant
and/or nicotinic acid or a derivative thereof.

26. The combination as defined in Claim 24 wherein
the hypolipidemic agent is pravastatin, simvastatin,
lovastatin, atorvastatin, fluvastatin or cerivastatin.

27. The combination as defined in Claim 24 wherein
the compound is present in a weight ratio to the
hypolipidemic agent or antidiabetic agent within the
range from about 0.01:1 to about 300:1.

28. The combination as defined in Claim 24,
wherein the antidiabetic agent is a biguanide, a
sulfonylurea, a glucosidase inhibitor, a
thiagolidined‘cne, an insulin sensi-izer, a glucagon-like
peptide-1 (GLT-1) or insulin.

- 36 -
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29. The combination as defined in Claim 28 wherein
the antidiabetic agent is metformin, glyburide,
glimepiride, glipyride, glipizide, chlorpropamide,
gliclazide, acarbose, miglitol, troglitazone,

5 piloglitazone, rosiglitazone, and/or insulin.

- 237 -
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NOVEL TH S

Eield of the Invention
This invention relates to novel compounds which are thyroid receptor ligands. and
are preferably selective for the thyroid hormone receptor 8, to methods of preparing such
5 compounds and to methods for using such compounds such as in the regulation of
metabolism.

Background of the Invention

While the extensive role of thyroid hormones in regulating metabolism in humans is
well recognized, the discovery and development of new specific drugs for improving the

10 treatment of hyperthyroidism and hypothyroidism has been slow. This has also limited the

@:cvelopment of thyroid hormone agonists and antagonists for trearment of other important
clinical indications, such as hypercholesterolemia, obesity and cardiac arrhythmias.

Thyroid hormones affect the metabolism of virtually every cell of the body. At
normal levels. these hormones maintain body weight, the metabolic rate. body temperature.

15 and mood. and influence serum low density lipoprotein (LDL) levels. Thus. in
hypothyroidism there is weight gain. high levels of LDL cholesterol, and depression. In
excess with hyperthyroidism, these hormones lead to weight loss. hypermetabolism, lowering
of serum LDL levels, cardiac arrhythmies. heart failure, muscle weakness. bone loss in
postmenopausal women. and anxiety.

20 Thyroid hormones are currently used primarily as replacement therapy for patients
with hypothyroidism Therapy with L-thyroxine returns metabolic functions to normal and
can easily be monitored with routine serum measuremems of ievels of thyroid-stimulating
hormone (TSH). thyroxine (3,5.3".5'-tetraiodo-L~thyronine, or T,) and miiodothyronine
(3,5.3'-triiodo-L-thyronine. or T;). However, replacement therapy, particularly in older

25 individuais is limited by certain of the deleterious effects of thyroid hormones.

In addition. some effects of thyroid hormones may be therapeutically useful in
non-thyroid disorders if adverse effects can be minimized or eliminated. These potentiaily
useful influences include weight reduction. lowering of serum LDL levels. amelioration of
depression and stimulation of bone formation Prior attempts to utilize thyroid hormones

30 pharmacologically to treat these disorders have been limited by manifestations of
hyperthyroidism. and in particular by cardiovascular toxicity.

Development of specific and selective thyroid hormone receptor agonists could lead
to specific therapies for these common disorders while a voiding the cardiovascular and czner
toxicities of native th¥roid hormones. Tissue-selective <ayroid hormone agonists may be

35 obtained by selective ::5sue uptake or extrusion, topica: >r local delivery, targeting to ceis
through other ligands auached to the agonist and targeting receptor subtypes. Thyroid

S00CID: «<WO__003007TAZ |_>



10

15

20

25

30

35

WO 00739077 PCT/IB9902084
-2 -

hormone receptor agonists that interact selectively with the p-form of the thyroid hormone
receptor offers an especially attractive method for avoiding cardio-toxicity.

Thyroid hormone receptors (TRs) are, like other nuclear receptors, single
polypeptide chains. The verious receptor forms appear to be products of two different genes
a and p. Further isoform differences are due to the fact that differential RNA processing
results in at least two isoforms from each gene. The TRa, TRB; and TR, isoforms bind
thyroid hormone and act as ligand-regulated transcription factors. In adults. the TRp, isoform
is the most prevalent form in most tissues, especially in the liver and muscle. The TRa,
isoform is prevalent in the pitnitary and other parts of the central nervous system, does not
bind thyroid hormones, and acts in many contexts as a transcriptional repressor. The TR,
isoform is also widely distributed. although its levels are gencrally lower than those of the
TR, isoform. This isoform may be especially important for development. Whereas many
mutations in the TRP gene have been found and lead to the syndrome of generalized
resistance to thyroid hormone. mutations leading to impaired TRa function have not been
found.

A growing body of data suggest that many or most effects of thyroid hormones on
the heart, and in particular on the heart rate and rhythm, are mediated through the c-form of
the TRal isoform, whereas most actions of the hormone such as on the liver, muscle and
other tissues are mediated more through the p-forms of the receptor. Thus, a TRp-selective
agonist might not elicit the cardiac rhythm and rate influences of the hormones but would
elicit many other actions of the hormones. It is belicved that the a-form of the receptor is the
major drive to heart rate for the following reasons:

1) tachycardia is very common in the syndrome of generalized resistance to thyroid
hormone in which there are defective TR-forms, and high circulating levels of T. and Ts;

2) there was a tachycardia in the only described patient with a double deletion of the
TRP gene (Takeda et al, J. Clin. Endrocrinol. & Metab. 1992, Vol. 74, p. 49);

3) a double knockout TRa gene (but not B-gene) in the mouse has a slower pulse
than control mice; and,

4) western blot analysis of human myocardial TRs show presence of the TRa,, TRa;
and TRP; proteins, but not TRP,.

If these indications are correct, then a TRP-selective agonist could be used to mimic
a number of thyroid hormone actions, while having a lesser effect on the heart. Such a
compound may be used for: (1) replacement therapy in elderly subjects with hypothyroidism
who are at risk for cardiovascular complications; (2) replacement therapy in elderly subjects
with subclinical hypothyroidism who are at risk for cardiovascular complications; (3) obesity;
(4) hypercholesterolemin due to

BD0CID: «WO__omgor7AL_ | »



3 PCT/iB99A2084

clevations of plasma LDL levels; (5) depression; and, (6) osteoporosis in combination with a
bone r.sorption inhibitor.

Description of the ! .
In accordance with the present invention, compounds are provided which are
5 thyroid receptor ligands. and have the general formula :

I
R;
RN Nemy M
in which:

n is an integer from 0 to 4;
, R, is halogen, trifluoromethyl, or alkyl of 1 to 6 carbons or cycloalkyi of 3 to 7
carbons;
R; and R, are the same or different and are hydrogen, halogen, alkyl of | to 4
carbons or cycloalkyl of 3 to 5 carbons, at least one of R; and R; being other than hydrogen;
R4 is a heteroaromatic moiety which may be substituted or unsubstituted and is
15 linked to (CH:), via a nitrogen atom or a carbon atom; an amine (NR'R™), including those in
which the amine is derived from an alpha amino acid of either natural (L) or unnatural (D)
stercochemistry; an acylsulphonamide (CONHSO:R") or a carboxylic acid amide
(CONR'R") in which the amine portion of the carboxylic amide can be derived from an
achiral or a L or D alpha amino acid such as when the general structure -CONR'R™ can be
20 represented by

and R’, R, R'"" and R*'"* are the same or different and are independently selected from
hydrogen, alkyl, aryl and heteroaryl, substituted or unsubstituted, and R* may be hydrogen,
alkyl, aryl and heteroaryl, substituted or unsubstituted, and may also be any of the side chains

25 found in the naturally occuring alphs-amino acids end their analogs, including those examples
wherein R’ and R* are connected to form 4 to 8-membered rings (such as when R’ and R*
comprise corsecutive -(CH;)- groups to form proline or homoproline); and with the proviso
that when n =.juals zero (n = 0), then R, can oriy be a carboxylic acid amide or =n
acylsulphonamide.

30 R+ is hydrogen or an acyl (such as -etyl or benzoyl) or other group :::pable of
bioconversion to generate the free phenol structure (wherein R; = H);

{EDOTID: <WO__PIamTAR | >



WO 00/35077 PCT/IB99/02084
- 4 -

including all stereoisomers thereof, prodrug esters thereof, and pharmaceutically
acceptable salts thereof.
In addition. in accordance with the present invention, a method for preventing,
inhibiting or treating a disease associated with metabolism dysfunction or which is dependent
5 upon the expression of a T regulated gene is provided, wherein a compound of formula I is
administered in a therapeutically effective amount. The compound of formula [ is preferably
an agonist that is preferably selective for the thyroid hormone receptor-beta. Exampies of
such diseases associated with metaboliam dysfunction or are dependent upon the expression
of a T regulated gene are set out hereinafter and include obesity, hypercholesterolemia,
10 atherosclerosis, cardiac arrhythmias, depression, osteoporosis, hypothyroidism, goiter, thyroid
cancer as well as glaucoma and congestive heart failure.

The following definitions apply to the terms as used throughout this specification.
unless otherwise limited in specific instances.

15 The term "thyroid receptor ligand" as used herein is intended to cover any moiety
which binds to a thyroid receptor. The ligand may act as an agonist. an antagonist, & partial
agonist or a partial antagonist.

The term "aliphatic hydrocarbon(s) as used herein refers to acyclic straight or
branched chain groups which include alkyl, alkenyl or alkynyl groups.

20 The term "aromatic hydrocarbon(s) as used herein refers to groups including aryl
groups as defined herein.

The term "heteroaryi” or “heteroaromatic moiety” as used herein alone or as a part
of another group refers to a 5- or 6-membered aromatic ring which includes 1, 2, 3, or 4
heteroatoms. one of which must be a nitrogen atom; the other heteroatoms when present may

25 beniuogmoxygmoraﬂﬁu.mdmhﬁngsmybefusedmmthﬁaryimhemylﬂng.
and includes possible N-oxides. The heteroaryl group may optionally include 1 to 4
substituents such as aryl, alkyl, alkenyl, alkynyl, cycloalkyl, hydroxy, cyano, nitro, amino
and/or carboxyl, and including the following

A A N -"'\,
oD O O

o P Y

30 and the like.
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Unless otherwise indicated. the term "lower alkyl", "alkyl" or "alk" as employed
herein alone or as part of another group includes both straight :1:d branched chain
hydrocarbons. containing 1 to 12 carbons (in the case of alkyl or 1lk), in the normal chain,
preferably | to 4 carbons. such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl, or isobutyl,
pentyl. hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl,
undecyl, dodecyl. which may be optionally substituted with 1 to 4 substituents which may
include alkyl. alkenyl, alkynyl, aryl, cycloaikyl, heteroaryl, hydroxy, cyano. nitro, amino
and/or carboxyl.

The term "aryl" as employed herein alone or as part of another group refers to
monocyclic and bicyclic aromatic groups containing 6 to 10 carbons in the ring portion (such
as phenyl or naphthyl including |-naphthyl and 2-naphthyl) and may be optionally substituted
through available carbon atoms with 1, 2, or 3 groups selected from hydrogen, halo, alkyl,
haloatkyl. alkoxy. haloalkoxy, alkenyl, trifluoromethyl, trifluoromethoxy, alkynyl, hydroxy,
amino. nitro. cyano and carboxylic acids.

Unless otherwise indicated. the term "lower alkenyl” or "alkeny]” as used herein
by itself or as part of another group refers to straight or branched chain radicals of 2 to 12
carbons, preferably 2 1o 5 carbons, in the normal chain, which include one to six double
bonds in the normal chain. such as vinyl, 2-propenyl, 3-butenyl, 2-butenyl, 4-pentenyl,
3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 3-octenyl, 3-nonenyl,
4-decenyl, 3-undecenyl, 4-dodecenyl, and the like, which may be substituted as in the case of
“alkyl”.

Unless otherwise indicated, the term "lower alkynyl" or "alkynyl" as used herein .
by itself or as part of another group refers to straight or branched chain radicals of 2 to 12
carbons, preferably 2 to 8 carbons, in the normal chain. which include one triple bond in the
normal chain, such as 2-propynyl, 3-butynyl, 2-butynyl, 4-pentynyl, 3-pentynyl, 2-hexynyl,
3-hexynyl, 2-heptynyl, 3-heptynyl, 4-heptynyl, 3-octynyl, 3-nonynyl, 4-decynyl,3-undecynyl,
4-dodecyny] and the like. which may be substituted ag in the case of “alkyl”.

Unless otherwise indicated, the term “cycloalkyl” as employed herein alone or as
part of another group includes saturated cyclic hydrocarbon groups or partially unsaturated
(containing 1 or 2 double bonds) cyclic hydrocarbon groups, containing one ring and a total of
3 to 7 carbons, preferably 3 to 5 carbons, forming the ring, which includes cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentenyl and cyclohexenyl, , which
may be substituted as in the case of “alkyl”.

The term “halogen” or “halo” as used herein alone or as part of another group
refer; to chlorine, bromine, fluorine, :.:d iodine as well as CF;, with chicrine or bromine
beir:;, preferred.
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The compounds of formuia 1 can be present as salts, in particular pharmaceutically
acceptable saits. If the compounds of formula I have, for example, at least one basic center,
they can form acid addition salts. These are formed, for example. with strong inorganic acids,
such as mineral acids, for example sulfuric acid, phosphoric acid or a hydrohalic acid, with
strong organic carboxylic acids, such as alkanecarboxylic acids of 1 to 4 carbon atoms which
are unsubstituted or substituted, for example, by halogen, for example acetic acid, such as
saturated or unsaturated dicarboxylic acids, for example oxalic, malonic, succinic, maleic,
fumaric, phthalic or terephthalic acid. such as hydroxycarboxylic acids, for example ascorbic,
glycolic, lactic. malic, tartaric or citric acid, such as amino acids, (for example aspartic or
glutamic acid or lysine or arginine), or benzoic acid, or with organic sulfonic acids, such as
(C:-C,) alky] or arylsulfonic acids which are unsubstituted or substituted, for example by
halogen, for example methyl- or p-toluene- sulfonic acid. Corresponding acid addition salts
can also be formed having, if desired, an additionally present basic center. The compounds of
formula I having at least one acid group (for example COOH) can also form saits with bases.
Suitable salts with bases are, for example, metal salts. such as alkali metal or alkaline earth
metal salts, for example sodium, potassium or magnesium salts, or salts with ammonia or an
organic amine, such as morpholine, thiomorpholine, piperidine, pyrrolidine. 8 mono, di or
trilower alkylamine, for example ethyl, tertbutyl, diethyl, diisopropyl, triethyl, tributyl or
dimethyl-propylamine, or a mono, di or trihydroxy lower alkylamine, for example mono, di or
triethanolamine. Corresponding intemal salts may furthermore be formed. Salts which are
unsuitable for pharmaceutical uses but which can be employed, for example, for the isolation
or purification of free compounds I or their pharmaceuticaily acceptable salts, are also
included.

Preferred salts of the compounds of formula I which include a basic groups
include monohydrochloride, hydrogensulfate, methanesulfonate, phosphate or nitrate.

Preferred salts of the compounds of formula I which include an acid group include
sodium, potassium and magnesium salts and pharmaceutically acceptable organic amines.

Preferred are compounds of the invention of formula I wherein R, is isopropyl;

R, and R; are independently halogen such as bromo or chloro; or

R; and R; are each methy! or one is methyl and the other is ethyl;

or one of R; and R, is halogen such as bromo or chloro, and the other is alkyl such
as methyl, or hydrogen; and

nisO.lor2;

R, is carboxylic acid derivative of the type: amides, acylsulphonamides or an
amide formed from an amino acid residue; and

Rs is hydrogen.
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The most preferred compounds have the structures:

CH, Lo ]
B H 0
R a “CHj n
0
H, r
H 0

hecnde,,
i

0
R,
N
R; TcH;
o

and other preferred compounds of the invention have the structures:

for example

wherein R, = isop-opyl, methyl, ethyl, tertiary-buty’, cyclopentyl, cyclohexyl; Ra
and R; may be independentl:- selected from Br, Cl and Me; R* may be hydrogen, alkyl,
cycloalkyl, aryl and heteroary!; * denotes either D or L stereochemistry; and R* and is
selected from hydrogen, lower alkyl, especially ethyl and metiyl or where the group COOR’
!0 represents prodrug ester forrs known in the art such as pivalo loxymethyl or
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dioxolenylmethyl. Such prodrug esters are described in stendard references such as Chapter
31, written by Camille G. Wermuth et al., in “The Practice of Medicinal Chemistry”, ed. C.
G. Wermuth. Academic Press, 1996 (and the references contained therein).

The compomdsoffomulalmaybemdbymeexemphrypmmdmﬂbed
in the following reaction schemes. Exemplary reagents and procedures for these reactions
appear hereinafier and in the working Examples.

Compounds of formula I of the invention can be prepared using the sequence of
steps outlined in Schemes 1 to 5 set out below.

Scheme 1 depicts a synthesis of compounds of formula I in which R4 = an amino
acid. aniline derivative or aza containing heterocyclic ring, which through their nitrogen atom
is connected 1o the aromatic ring by an intervening (CH,). group.

In Scheme 1. the amino acid. aniline derivative or aza containing heterocyclic ring,
dissolved in a suitable solvent, is treated with 1-3 molar equivalents of an appropriate base.
such as potassium carbonate, cesium carbonate, potassium bydroxide or sodium hydride. The
resulting anion is then alkylated with the substituted iodide 5. Other combinations of
elkylating agents or bases may be employed and are known to those skilled in the art. The
reaction mixture is stirred at room temperature or heated until the starting materials are
consumed. Afier standard work-up and purification, the methyl ether function is removed by
treatment with 3-6 molar equivalents of a strong acid such as boron tribromide at 0°C to 25°C
in an inert solvent such as dichloromethane. The reaction mixture gives after standard
work-up and purification, the end products 6. Numerous altemative methodologies for the
conversion of intermediates such as 3 and 4 to products 6 are well known to those skilled in
the art

Scheme 1 also outlines the preparation of the intermediate iodide 5, the sequence
similar to what is employed in: “Novel Thyroid Receptor Ligands and Methods. Li. Yi-Lin:
Liu, Ye; Hedfors, Asa; Malm, Johan; Mellin, Chariotta; Zhang, Minsheng. PCT Int. Appl., 40
pp. CODEN: PIXXD2. WO 9900353 Al 990107". An anisole-derived iodonium salt 2 and
copper bronze in an inert solvent such as dichloromethane are mixed at room temperature. A
mixture of the appropriate phenol ester | and & base such as triethylamine in an inert solvent
such as dichloromethane was added to the mixture, generally using 2 molar equivalents each
of the phenol and base, and 3 molar equivalents of iodonium salt 2. Afiter stirring ovemnight
at room tempernture, the reaction mixture is purified via chromatography on silica gel, to give
biaryl ether products 3. Other methods exist in the literature for the synthesis of diaryl ethers,
forph,twomfermmdi:ecﬂynpplymﬂiesymhﬁisofthymidhormonemdogs: D. A
Evans et al., Tet. Letters, volume 39, 2937-2940 (1998) and G. M. Salamonczyk ct al., Tet.
Letters, volume 38, 6965-6968 (1997). The carboxylic acid ester can be hydrolyzed with a
mixture of agueous sodium hydroxide and methanol. The methyl ether function can be
removed by treatment of the free acid product of the previous procedure with 4-6 molar
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equivalents of & strong acid such as boron tribromide at 0°C in an inert solvent such as
dichloromethane. Other combirutions of protecting groups for the carboxylic acid present in 1
and phenolic hydroxyl in iodonium salt 2 can be employed, and thcir usage is known to those
skilled in the art (references describing protecting group strategy include, for example,

5 “Protecting Groups in Organic Chemistry™, J. F. W. McOmie, Plenum Press, London, New
York, 1973, and “Protective Groups in Organic Synthesis”, T. W, Greene, Wiley, New York,
1984).

The intermediate ester product 3 is reduced by treatment with an appropriate
reducing agent such as diisobutyl aluminium hydride in an inert solvent such as

10 tetrahydrofuran at 0°C. If R; and R, are alkyl, then lithium aluminum hydride may be
employed without the risk of reducing away halogen substituents at those positions. Standard
work-up and purification yields the desired alcohol product 4. Other reducing agents may be
employed and are known to those skilled in the art.

Intermediate 4 in Scheme 1 is finally converted to the intermediate iodide 5 by

15 treatment of alcohol 4 with 2 molar quivalents of sodium iodide, phosphorous pentaoxide
and phosphorous acid, and heated at 120°C for 15 minutes. Numerous other methodologies
for conversion of simple hydroxyl groups to the corresponding alkyl iodides are well known

to those skilled in the art.
20 Schemel .
B "
R, ® -}
+ BFy ——
R; (CH” ’ CH, ocH,
I b 1 -
R
nl *
J 1 — —
07 N Ry T (cHp” PN
3 4
R; R;
OO0, — OO0
I -
Ry ) H R; ™
5 6
Ry=amino achl, anlline, hetsrocyclic ring
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Scheme 2 depicts a synthesis of compounds of formula I in which R. is a tetrazole
ring. Phenylacetonitrile 7 is readily prepared from benzylic iodide 5 by standard means such
as reaction with sodium cyanide in a solvent mixture such as water/ethanol. Reaction of
phenylacetonitrile 7, with sodium azide and ammonium chloride in dimethylformamide at

5 elevated temperatures gives tetrazole derivatives 8 (Example 1 and 2), after standard work-up
and purification procedures. In Example 2 this step was followed by a standard demethylation
procedure, as above, in order to remove the protecting group.

Examples of substituted tetrazoles that can be prepared by further chemistry are
also depicted in Scheme 2. Tetrazole derivative 8 can for instance be treated with an

10 appropﬁmbmmnhassodimnhydmgmcarbomteinacemm.foﬂowedbyN-dkyhﬁon
with methy! iodide to afford derivatives 9 and 10, after standard work-up and purification
pmcedum.Otheralkylnﬁngagentsmdhasesm:ybeploydmdmknowntoﬂ)m

skilled in the art.
15 Scheme 2
R; Rq
Ry R, -N
N

R; (cn,;.’c H R; CH)" N
7 8 H

R=H or CH, R

=isoprepyl
Emmple 1, p=l, RyRy=CH,
Examphe 2, w=1, Ry=R;=C}

|
R
:;Cr::é\tcnn(t:ﬂ-c“’ + :"Ij:n‘m/{}

CH,

Examples of compounds of formula I in which R, is an amide produced by
coupling to an amino acid are shown in Scheme 3. The following procedures all involve the
coupling of benzoic or acetic acid derivative 11 (n= 0 or 1), with its phenolic hydroxyl group

20 either protected by a methyl, left unprotected or bound to a resin, with various protected
amino acids, to afford the corresponding amides 10 of 3,5-dihalo-4-(4-hydroxy-3-isopropyl-
phenoxy) carboxylic acids. The carboxylic acids 11 are readily obtained, for example, by
hydrolysis of the corresponding esters 3.
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In one procedure, a mixture of 11 with R=Me, a coupling reagent such as
3-ethyl-1-[- (dimethylamino)propyl]carbodiimide hydrochloride (EDCI), and a base such as
1-hydroxybonzotriazole hydrate (HBT) in dichloromethane is stirred at room temperature.
The appropriate protected amino acid and N-methylmorpholine is added. The reaction
mixture yields after work-up and purification by either chromatography or recrystallization
the corresponding coupled material, which after standard demethylation and hydrolysis
procedures, gives the desired final amide products (Example 87).

Several examples of coupled products, employing different protecting groups for
the carboxylic acid group was also prepared and isolated (Examples 29, 57, 71-72, 75, 77,
80-82. 84). Alternatively, amide end-products -which contain free carboxylic acid groups can
be re-esterified by standard procedures by, for instance, hesting them in a mixture of
refluxing methanol and thionyl chloride, to give the corresponding alky] acid ester derivatives
(Example 82).

In another more fruitful modification of the same procedure as above, 11 is kept
unprotected (R=H) from the beginning of the sequence to give, after basic hydrolysis or
treatment with a Lewis acid as BBr,, and standard work-up and purification procedures. other
examples of carboxylic acid amides (Example 3-24, 25-28, 56, 73-74, 76, 78-79, 83, 85-86,
203, 207-208).

An amide library can also be prepared by solid phase synthesis (Examples 30-55).
In this procedure a methyl ester of intermediate 11 is loaded on a resin such as a Mexrifield
resin by standard procedures, well known to those skilled in the art. The resulting resin is then

.treated with sodium hydroxide in methanol to provide the resin-bond free carboxylic acid

form of 11. Each resin pin is then filled with a solution of the corresponding aminoacid ester,
PyBOP (benzotriazole-1-yl-oxy-tris-pyrrolidino phosphonium hexafluorophosphate). HBT.
and N.N-diisopropylethylamine (Hunig’s base, DIEA) and an inert solvent such as
dichloromethane and is stirred at room temperature for days. Other combinations of base and
coupling reagents can be employed here with successful results. After treatment of each of the
individual pins with an appropriate base such as aqueous potassium hydroxide and washing of
the resin. the amides are disassembled from the resin by treatment of a mixture of
trifluoroacetic acid, dimethylsulfite and water.

Several other related methodologies exist for the coupling of amino acids with
aromatic, as well as non-aromatic, carboxylic acids in solution or solid phase and are known
to those skilled in the art.

The amino acid product 12 can reduced by treatment with an appropriate reagent
such as sodinm borohydride in an polar solvent such as ethanol at room temperature. If R; and
R; are alky:, then lithium aluminum hydride :.ay be employed without the risk: of reducing
the haloge: .ubstituents at those positions. S.:ndard work-up and purificatior -ields the
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desired alcohol product. Other reducing agents may be employed and arc known to those

skilled in the art.
Scheme 3
BORS "
—-
coon (J I
RO R; (CHy” HO R; (CH)” n
1 12
R= Me, H or resin ' Ry=lsopropyl, Ry~ cl_'h'-" ncid
Example 30-35, 207, p=0, Ry=Ry=Br
Example 3-24, 25-28, 56, 73, 76, 78-79,
Example 74, n=1, Ry=Ry=CI
Esample 86-87, 203, 208, n=§, Ry=R;~Cl
5 Scheme 4 depicts a synthesis of compounds of formula I in which Rs is an
acylsulphonamide. Similar procedures as for the coupling of amino acids above are
employed.

In one procedure, 13 is kept unprotected (R=H), mixed with a base such as DIEA
and the appropriate sulphonamide in dichloromethane. Dimethylformamide is added to the

10 mixture if the sulphonamide does not dissolve completely. Treatment of the mixture with a
base and coupling reagent combinations such as HOBt and PyBOP, gives after heating and
subsequent mild acid treatment during work-up and purification by HPLC, the desired
acylsulphonamides (Example 58-70).

In an exemplified procedure, a mixture of 13 with R=Me, a coupling reagent such

15 as 3-ethyl-1-[3-(dimethylamino)propyljcarbodiimide hydrochloride (EDCI), and a base such
as dimethylaminopyridine (DMAP) and the appropriate sulphonamide in dichloromethane is
stirred at room temperature, The reaction mixture yields after work-up and purification by
cither chromatography or recrystallization the corresponding coupled material, which after
standard demethylation procedures, yiclds yet other acylsulphonamides.

20 Other combinations of protecting groups and procedures can be employed. For
example, applying similar chemistry as above , but with R= Si(CHy)t-Bu, gives further
examples of acylsulphonamides after removal of the protecting silyl group with ammonium
fluoride (Examples 88-91).

Scheme 4
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fa Ry
) fl
—
RO Ry 4 (CH:)-/COOH . l'laﬁ“: C"I)n,n‘
13 14

R= Me, H, Si(CH;),#-Ba Ry~isopropyl, Ra'ﬁ"“m'
Ry=Ry=Br 0
Ezample 535-70, »=0
Example 88-91, =]

The procedures described in Scheme 5 further exemplify methods for the synthesis
of compounds of formula I. Several structurally diverse amides, primary as well as secondary,
were prepared as outlined in Scheme 5. Many alternative procedures for the coupling of
amino acids above can be employed and are well known to those skilled in the art.

For example, in one procedure secondary diacetic acids amides are obtained
through the treatment of 15 by dimethyliminodiacetate and EDCI in dimethylformamide or
dichloromethane, followed by standard work-up procedures and final basic hydrolyszis of the
ester function (Example 206).

10 In another procedure, aromatic amides were obtained by  similar procedure as in
Example 3-24 above (Example 192-202).

A library comprising 100 diverse primary and secondary amides was aiso prepared

in an automated fashion, using standard literature methods (Exampie 92-191).

Scheme §
R R,
e — X0
e s
RO R; (CH,); HOD:. .,./"4
18 16
R=Me.H Rymlsoprupyl, ReCNRR"
o
Example 92-191, p=1, Ry=Rg=Br
15 Example 192-202, n=0, Ry=Ry=Cl

With respect to the above reaction schemes, although the various R), Ry, Ry, Rs and
n muieties are specifically defined, u.:iess otherwise indicated, it is to v« understood that R,,
Ra, &3, and Ry may be any of the grou:s encompassed thereby and n m>v be 0, 1,2, 3 or 4.
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The compounds of the invention are agonist that are preferably selective for the
ﬂunoklhonnnmaumzpknﬂuﬂmandasmmﬂ:umlucﬁﬂinthehndmn:ﬂofobeﬁgg
hwpenﬂuﬂennnﬂenﬁaandaﬂummmhnuﬂsbylo“mﬁngofsannnIJ)Llevehhakmmuwin
combination with a lipid modulating drug such as an HMG-CoA reductase inhibitor, fibrate,
thiazolidinedione, or MTP inhibitor, amelioration of depression alone or in combination with
an antidepressant, and stimulation of bone formation to treat osteoporosis in combination
with any known bone resorption inhibitor such as alendronate sodium. In addition, the
compounds of the invention may be useful as replacement therapy in elderly patients with
hypothyroidism or subclinical hypothyroidism who arc at risk of cardiovascular
complications, in the treatment of the elderly to provide a sense of well-being, and in the
treatment of non-toxic goiter; in the management of papillary or follicular thyroid cancer
(alone or with Ts); in the treatment of skin disorders such as psoriasis, glaucoma,
cardiovascular disease such as in the prevention or treatment of atherosclerosis, and
congestive heart failure.

The compounds of the invention may also be used to treat skin disorders or
diseases involving dermal atrophy such as glucocorticoid induced dermal atrophy, including
restoration of dermal atrophy induced by topical glucocorticoids. the prevention of dermal
atrophy induced by topical glucocorticoids (such as the simultaneous treatment with topical
glucocorticoid or a pharmacological product including both glucocorticoid and a compound
of the invention), the restoration/prevention of dermal atrophy induced by systemic treatment
with glucocorticoids, restoration/prevention of atrophy in the respiratory system induced by
local treatment with glucocorticoids, UV-induced dermal atrophy, or dermal atrophy induced
by aging (wrinkles, etc.), wound healing, keloids, stria, cellulite, roughened skin, actinic skin
damage, lichen planus, ichtyosis. acne. psoriasis, Dernier’s disease. eczema. atopic dermatitis,
chloracne, pityriasis and skin scarring.

In treating skin disorders or diseases as described above, the compounds of the
invention may be used in combination with a retinoid or a vitamin D analog.

The compounds of the invention can be administered orally or parenterally such as
subcutaneously or intravenously, as well as by nasal application, rectally or sublingually to
various mammalian species known to be subject to such maladies, e.g., humans, cats, dogs
and the like in an effective amount within the dosage range of about 0.1 to about 100 mg/kg,
preferably about 0.2 to about 50 mg/kg and more preferably about 0.5 to about 25 mg/kg (or
from about | to about 2500 mg, preferably from about 5 to about 2000 mg) on & regimen in
single or 2 to 4 divided daily doses.

The active substance can be utilized in a composition such as tablet, capsule,
ointment, hydrophilic ointment, cream, lotion, solution or suspension or in other types of
carrier of materials such as transdermal devices, iontophoretic devices, rectal suppositories,
inhalant devices and the like. The composition or carrier will contain about 5 to about 500
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mg per unit of dosage of a compound of formula I. They may be compounded in
conventional raatter with a physiologically acceptable vehicle or carrier, excipient, binder,
preservative. stabilizer. flavor, etc., as called for by accepted pharmaceutical pre-tice.

The following working Exampies represent preferred embodiments of the present
invention. Appropriate procedures for the preparation of starting materials can be found in:
“Novel Thyroid Receptor Ligands and Methods. Li, Yi-Lin; Liu, Ye; Hedfors, Asa; Malm,
Johan; Mellin, Cherlotta; Zhang, Minsheng. PCT Int. Appl., 40 pp. CODEN: PIXXD2. WO
9900353 Al 990107". The 'H NMR spectra was all consistent with the assigned structures.

Example ]
3,5-Dimethyl-4-(4-hydroxy-3-isopropylphenoxy)benzyltetrazole.

To a stirred solution of 3,5-dimethyl-4-(4-hydroxy-3-isopropylphenoxy)-
phenylacetonitrile (154 mg) in 6.3 ml of dimethyl formamide, ammonium chloride (297 mg,
521 mmol) and sodium azide (339 mg, 5.21 mmol) was added at reflux. After 4.5 hours the
reaction mixnre was concentrated, treated with 6 M hydrochloric acid and extracted several
times with ethyl acetate. The combined organic phases were dried over magnesium sulphate,
filtered and concentrated. The residue was purified by column chromatography (silica gel,
96:4:1 chloroform/methanol/acetic acid) to give 68 mg (37%) of the title compound.

Example 2
3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzyltetrazole.

() To a stirred solution of 3,5-dichloro-4-(4-methoxy-3-isopropylphenoxy)-
phenylacetonitrile (160 mg) in 3.0 ml of dimethy] formamide, ammonium chloride (500 mg)
and sodium azide (600 mg) was added at reflux. After 2 hours the reaction mixture was
concenirated, treated with 6 M hydrochloric acid and extracted several times with ethyl
acetate, The combined organic phases were dried over magnesium sulphate, filtered and
concentrated. The residue was purified by column chromatography (silica gel, 96:4:1
chloroform/methanol/acetic acid) to give 60 mg (34%) of 3,5-dichloro-4-(4-methoxy-
3-isopropylphenoxy)benzyltetrazole.

(b) A reaction mixture of 3,5-dichloro-4-(4-methoxy-3-isopropylphenoxy)-
benzyitetrazole (60 mg), BFv.Me;S (0.5 ml) and CH;Cl; (6 m!) was stirred at room
temperature over night. The yield after purification was quan: tative.

Examples 3:24
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Br

Geperal Procedyre

A mixture of 3,5-dibromo-4-{4-hydroxy-3-isopropylphenoxy)phenylacetic acid (222
mg), 3-cthyl-1-[3-(dimethylamino)propyl]carbodiimide hydrochloride (EDCI), (95 mg),
1-hydroxybenzotriazole hydrate (HBT), (91 mg), in dichloromethane (5 ml) was stirred under
ugonatroommmpmfoﬂhlnnmﬂmhtheappmpﬁmmm
triethylamine (100 mg) and 5 mi of dichloromethane was stirred for 1 h under N;. The two
mixtures were combined and the reaction mixture stirred at 40C over night. When the starting
carboxylic acid was consumed, the organic phase was removed in vacuo and the residue
dissolved in methanol (20 ml) and 1N NaOH (10 ml). The reaction mixture was stirred at 40C
for 24 h and evaporated. The residue was subjected to semi-preparative HPLC, using gradient
clution as outlined below. The amine part “R™, and the stereochemistry of the aminoacids is
indicated in the table below.

'HPLC retention time in minutes and gradient method. Reverse phase HPLC analyses
performed on Zorbax-C8-5u-4.6x50 mm analytical columns, flow rate 3 ml/min, detection at
220 nm, and a 10 minute gradient elution by solvent A (10 % CH;CN+10 mmol HOOH) and
B (CH;CN + 10 mmol HOOH). Gradient elution was done in the following way: 0-1 min
90% A, 1-7 min to 100% B, 7-9 min 100% B and 9-10 min return to 10% A. Purification of
the Examples were done using & Zorbax-C8-5u-21.5x50 mm semi-preperative column, flow
rate 25 ml/min, detection at 220 nm, using the same gradient as for the analytical column.
2MS result obtained on a PESciEx AP1150EX using electrospray, both positive and negative

ion modes.
Exampie R Mol Formel | M8 miz (M+H)'] HPLC®
3 L-Val C22H25Br2NO5 | 544.0 8.10
4 L-Val C22H26Br2N05 544.0 8.07
5 L-Tyr C20H25Br2NO8 | 608.5 567

$3D0CID: «WO__OOWS077AZ. >
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8 "Ln oM C23H27Br2NO5 558.1 8.03
H g W
S\Q
7 C27H27Br2NO5S 638.2 549
H 0 (L
B —Dieu C23H27Br2NO5 558.1 5.38_|
9 D-Tyr C26H258r2N0O8 6082 5.00
10 D-Tip C28H28Br2N205 631.3 538 |
1" LAy C23H28Br2N406 | 601.3 4.54
12 L-Abu C21H23Br2NO5 ~530.2 8.22
-.‘l" OH
13 N C20H21Br2NO5 516.1 aT7
Y
14 A ,\J\ C20H21Br2NO5 518.1 4,81
H OH
15 Ldieu C23H278r2NOb 558 1 5.38
18 C25H23Br2NO5 578.2 5.23
A E LOH
N
0O (L
17 D-Pro C22H23Br2NO5 5422 4.92
18 L-lle C23H27Br2NO5 558.1 5.38
OH
19 *,L% C23H25Br2NO5 556.3 5.23
(D)
20 L-Phe C26H25Br2NO5 502.0 5.48
21 iiys C23H28Br2N205 573.1 N 14
22 -,LNE C23H25Br2NOS 558.0 5.30
L)
23 L-Pro :22H23Br2NO5 542.2 184

000 <WO_0NI077AR | »
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24 C25H23Br2NO5 578.2 5.30

0 O

Example 25
D-N-[3 .S-Dibmmo-4-(4—hydmxy—3-isopropylphenoxy)phmylmetyl]meﬂﬁorﬁne

(a) A solution of 3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid
5 (222 mg), 3-cthyl-1 -[3-(dimethylamino)propyijcarbodiimide hydrochloride (EDCT), (106
mg), 1-hydroxybenzotriazole hydrate (HBT), (101 mg) in dimethyl formamide (5.5 mi) was
stirred at room temperature for 0.5 h followed by addition of a solution of D-methionine
methyl ester hydrochloride (298 mg) and triethylamine (111 mg) in dimethy! formamide (2.2
ml).Aﬁnsﬁrﬁngfmonehom.ﬂwmixmmpmﬁﬁonedbetweenWmdchlomfom.

10 The organic phase was dried, filtered and concentrated. The residue was subjected to column
chromatography (Silica gel, gradient elution with 20% to 40% ethy] acetate in petroleum
ether), to give 256 mg (87%) of D-methyl-N-3,5-dibromo-4-(4-hydroxy-3-isopropyl-
phenoxy)phenylacetyl] methionate. LC-MS (clectrospray): m/z 590 (M-+H).

(b) D-Methyl-N-[El.S-ditn'omo-4-(4-hydroxy-3-isopropylphenoxy)phnnylacetyl]-

15 methionate (88 mg) was hydrolyzed by treatment with 1 M aqueous sodium hydroxide (1 ml)
in methanol (2.25 ml), to give 81 mg (94%) of the title compound after column
chromatography (Silica gel, gradient elution with chloroform, methanol and acetic acid).
LC-MS (electrospray): m/z 574 (M-H).

Example 26
20 L-N-[3,S-DibmmJ—(4—hyd:oxy-3-isopropylphenoxy)phmyhnetyl]me&ﬁo:ﬁm

(@ 3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (222 mg) was
coupled with D-methionine hydrochloride (298 mg) using the method described in Example
25(a), to give 236 mg (80%) of L-methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropyl-
phenoxy)phenylacetyljmethionate after column chromatography. (Silica gel, gradient elution

25 with 20% to 40% ethyl acetate in petroleum ether). LC-MS (clectrospray): m/z 590 (M+H).

E00CID: ND.___00W0T7AT ) >
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(b) D-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropyl-phenoxy)phenylacetyl]-
methionate (24 mg) was hydrolyzed using the method described in Example 25(b) to give 20
mg (87%) of the ii:le compound after column chromatography (Silica gel, gradient e..ition
with chloroform, inethanol and acetic acid). LC-MS (clectrospray): m/z 574 (M-H).

Example 27
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl] a-methylalanine

(8) 3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)phenylacetic acid (222 mg) was
coupled with D-a-methylalanine hydrochloride (238 mg) using the method described in
Example 25(a), to give 269 mg (92%) of D-t-butyl-N-[3,5~dibromo-4-(4-hydroxy-3-
isopropylphenoxy)phenyiacetyl] a-methylalanine after column chromatography (Silica gel.
gradient elution with 20% to 40% ethyl acetate in petroleum ether). LC-MS (electrospray):
m/z 586 (M+H).

(b) D-t-Butyl-N-[3,5-dibromo-4-{4-hydroxy-3-isopropylphenoxy)phenylacetyl]
a-methylalanine (88 mg) was was treated with boron tribromide (1 M in dichloromethane, 2.3
ml) at 0°C. The mixture was stirred overnight at room temperature before ice/water was
added. The layers were separated and the water layer was extracted with dichloromethane.
The combined organic layer was dried. filtered and concentrated, to give 46 mg (58%) of the
title compound after column chromatography (Silica gel, gradient elution with chloroform.
methanol and acetic acid). LC-MS (electrospray): m/z 528 (M-H).

Exampic 28
D-N-{3,5-Dibromo-4+(4-hydroxy-3-isopropyiphenoxy)phenylacetyllaspargine.

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (444 mg) was
mixed with 10 ml thiony] chloride and heated at reflux for 3 h. The reaction mixture was
co-evaporated with toluene to give the crude 3,5-dibromo-4-(4-hydroxy-3-isopropyl-
phenoxy)phsnylacetyl chloride, N,O-bis(trim:=thylsilyl)acetamide (670 mg) wes added at 0 °
C, under ni:rogen atmosphere, to a mixture ::; D-Aspargine (225 mg) and 10 m: acetonitrile.
The reacti::: mixture was further stirred at r-om temperature and a solution o: 3,5-dibromo-
4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl chloride in 10 m! acetonitrile was added.

S00CID: <WO___0ase077AZ |~
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After stirting for 16 h, the reaction mixture was poured into water and the solid filtered off.
The solid was dissolved in methanol and the organic phase removed in vacuo. The residue
was purified by HPLC to give 76 mg (14%) of D- N-[3,5-dibromo-4-(4-hydroxy-
3-isopropylphenoxy)phenylacetyl]aspargine. LC-MS (electrospray): m/z 557 (M-H).

5 Example 29
L-Methyl-N-[3.5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyljalanine

3.5-Dibromo—4-(4-hydmxy-3-isopmp3.rlphenoxy)plu|ylnetic acid (200 mg) was
coupled with L-methyl alanine hydrochloride (126 mg) using the method described in
Example 25(a). to give 140 mg (60%) of the title compound. LC-MS (electrospray): m/z 530
10 (M+1).

Loading of the resin with 3,5-dtbromo-4-(4-hydroxy-3-isopropylphenoxy benzoic acid.

A mixture of methyl 3,5-dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzoste (7.6g,

15 17.1mmol), Merrificld resin (5g, |.2mmol/g) and sodium hydride (432 mg, 18 mmol) in 100
mi of dimethyl formamide was stirred in 2 250 mi round flask at 50 °C for 40 hours. After
cooling, the mixture was filtered and the resin was washed with water (3x 10 ml), dimethyl
formamide (3x10 mi), ethyl acetate(3x10 ml) and dichloromethane(3x10 ml). The resuiting
resin was dried in vacuum ovemight to give 8.54g of resin, loaded with the methyl ester.

20 To the resin was added methanol (100 ml) and an agueous solution of sodium
hydroxide (100 ml, 1M). The suspension was stirred under at 80°C for one day, cooled to
room temperature and filtered. The resin was washed with water (3x10 ml), tetralrydrofuran
(3x10 ml), ethyl acetate (3x10 ml) and dichloromethane(3x10 mi). After drying under
vacuum, 5.94 g of resin loaded with the title compound was obtained.

25 Determination of the loading capacity of the resin:
The resin (100 mg) was treated with a mixture of trifluoroacetic acid, dimethyl
sulphite and water (85:15:5). The mixture was stirred at room temperature for two days. The

resin was removed by filtration and the organic phase was collected and concentrated under
vacuum. The resulting residue was chromatographed on silica gel (methanol/chloroform/

4800CID: <WO__0008a77A2_|_»
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acetic acid 10:90:1). The pure fractions were pooled and concentrated affording 17.5 mg
(51%) of 3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoic acid as white solid. The
loadir:; rate was estimated as 0.04 mmol (17,5 mg) per 100 mg of loaded resin.

Coupling of 3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy) benzoic acid to different amino
acids

DIVERSOMER® 8-100 synthesizer was used for syntheses and Savant SpeedVac®
system for concentration.

To each of eight PINs was added 100 (+5) mg of the loaded resin (17.5 mg /100 mg;
0.04 mmol/100 mg). The resin-filled PINs were placed in the holder block. Eight vials (12
ml) were placed into the reservoir rack, equipped with a magnetic stir bar and filled with a
mixture consisting of the corresponding aminoacid ester (0.4 mmol), PyBOP (104 mg, 0.2
mmol), HBT (27 mg, 0.2 mmol), DIEA (52 mg, 0.4 mmol) and dichloromethane (S ml). The
holder block was assembled with the reservoir rack. The reaction was carried out at room
temperature with stirring for two days. The reservoir rack was disassembled from the holder
block. Each resin in the PINs was dispended with 2 mi each of dimethyl formamide, water,
ethyl acetate and dichloromethane. The washing procedure was repeated twice. The resin in
PINs was finally dried by pressed air-flow.

Eight new vials (12 ml) were placed into the reservoir rack and each vial was
equipped with a magnetic stir bar. The holder block was assembled with the reservoir rack. A
methanolic 'solution of potassium hydroxide (5 mi, 2 M) was in 1 ml increments down
through the inside of each PIN. The apparatus was allowed to stand in & fume hood with
stirring for two days. The synthesizer was disassembled and the resins were washed with
water (4x2 ml), methanol (4x2 mi) and dichloromethane (4x2 ml). The resin in PINs was
dried by pressed eair-flow.

The holder block was reassembled from the reservoir mck. A 50 ml stock solution of
triflucroacetic acid/dimethyl sulphite/water(85:15:5; v/v) was prepared. The solution (5 ml)
was added to each of the eight PINs in 1 ml increments. The apparatus was allowed to stand
in a fume hood with stirring for 2 days. The resercoir rack and the holder block was
disassembled. Each PIN was washed with 1 ml of the above solution. The contents of the 8
reservoir vials were concentrated to dryness. Each vial was partitioned between aqueous
hydrochloric acid (1 ml, 1 M) and ethyl acetate (2 ml). The content of the eight reservoir vials
were carefully transferred into the eight drying cartridges (Chem elute CE1003, VARIAN),
c:;uipped with test tubes undemnea::. The cartridges were allowed to drain by gravity, rinsed
with ethyl acetate (3x1.5 ml) after * min and finally forced to drain :ader reduced pressure.
"¢ organic layer was collected ar-.! concentrated to give the follow.::g products in the yields
mentioned below.

SBOOCID: SNO___ ", JUTTAZ_) >
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Examplc 30
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]valine
12.2mg (57.7%)

5 Example3]

D-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl}leucine

20.1mg (92.5%)

Example 32
L-S-Benzyl, N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoylcysteine

10 14.9mg(60%)

Example 33
D-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]tyrosine

5.9mg(24.8%)

Example 34
15 L-N-8-(22.5,7,8-Pentamethylchroman-6-sulfonyl),
N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoylJarginine

10.7mg(31%)

Example 35
L-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]aminobutyric acid
20 15.6 mg(75,5%)

Example 36
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]valine

19.7 mg (93%)

BOOCIO; <WO___00Mar7AZ | >



WO 00/39077 PCT/Y:59/02084

-23-

L-N-[3,S-Dibromo—4—(4-hy'droxy—3-isupmpylphenoxy)bmmyl]lwcinc

14.8 mg (68%)

Example 3¢

L-N-[3 .5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]proline
S 8.6 mg(41%)

Example 39
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]cysteine
2.88 mg (13.5%)

Example 40

10 N-[3,5-Dibromo-4-{4-hydroxy-3-isopropylphenoxy)benzoyl] glycine
15.8 mg (81%)

Example 41
L-N-a-[3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl]iysine
23.5 mg (105%)

15 Example 42

D-N-a-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyi]lysine

24.9 mg (112%)

Example 43
N-[3,5-Dibromo-4-{4-hydroxy-3-isopropylphenoxy)benzoylJaminoisobutyric acid

20 6.72 mg (32.6%)

Example 44
L-N-{3 5-Dibromo-4-(4-hvdroxy-3-isopropyiphenoxy)benzoyl]phenylgiycine

7.1 mg (31%)

Example 45

80" WO OOR0TTAR |_>
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D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]phenylglycine
15.1 mg (67%)

Example 46
N-[3,5-Dibmmo-4—(4—hydmxy-B-isopmpylpbuwxy)bmmyl]sarcosinc

5 6.7 mg(33.4%)

Example 47
DL-N-[3 ,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl}-a-methylphenylalanine
7.4 mg (31.4%)
Example 48
10 L-N-[3,S-Dibromo-4—(4—hydmxy—3-isopropylphmoxy)bcnzoyl]isoleucine
16.1 mg (70%)
Example 49
D-N-[3 ,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyljmethionine
11.7 mg (52%)
15 Example 50

L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyljmethionine

13.2 mg (58.6%)

Example 51
L-N-[3 ,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]phenylalanine

20 9.7 mg (41.9%)

Example 52
D-N-[3.S-Dibromo-4-(4-hydroxy-3-isopmpylphenoxy)bemoyl]phcnylaluﬁne

S00CID: «WO._ OOSe0TTAZ >
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12.2 mg (52.9%)

Example 53
L-N-[3,5- Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyljcyclohexylalanine

10.1mg(43.7%)

Example 54
L-N-e~(Benzyloxycarbonyl), N-a-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)-
benzoyl]lysine .

10 mg (36%)

Example 55

D-N-e<(Benzyloxycarbonyl), N-a-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)-
benzoyl]lysine -

24.4 mg (88%)

Example 56
L-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]alanine

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-methyl alanine hydrochloride (126 mg) using the method described in
Example 25(a) and subsequently hydrolyzed using the method described in Example 25(b).
The crude mixture was purified by semi-preparative HPLC, to give 40 mg (21%) of
L-N-[3,5-dibromo-4—(4-hydroxy-3-isopropylphenoxy)phenylacetyl Jalanine. LC-MS
(electrospray): m/z 516 (M+H).

Example 57
L-Dimethyl-N-[3,5-dibromo-4-{4-hydroxy-3-isopropylphenoxy)phenylacetyljglutamate

3,5-Dibror::0-4~{4-hydroxy-3-isopropylphen:xy)phenylacetic acid (200 mg) v
coupled with L-dimethyl glutamate hydrochloride (© 90 mg) using the method described in
Example 25(a). The crude mixture was purified by semi-preparative HPLC, to give 150 mg
(55%) of the title “ompound. LC-MS (electrospray,. m/z 601 (M+1).

PCT/IB9902084
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Example 58
3,5-Dibromo-4~(4-hydroxy-3-isopropylphenoxy)benzoyl-5-hydroxy- 1 -naphthalenesulphon-

amide

To a stirred mixture of 5-hydroxy-1-naphthalenesulphonamide (0.175 mmol) in
5 dichloromethane (0.2 ml) was added a solution of

3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoic acid (0.035 mmol), DIEA (0.175
mmol) and dichloromethane (0.2 ml). dimethyl formamide was added to the solution if the
sulphonamide not dissolved completely in dichloromethane. After 15 minutes PyBOP (0.042
mmol) and HOBt (0.001 mmol) in dichioromethene (0.3 ml) was added. The reaction

10 mixture was heated at 50°C for 20 hours. After cooling to room temperature,
dichloromethane (1 ml) and citric acid solution (5%, 1ml) was added and stitrred vigorously
for 30 min. The organic phase was dried, concentrated and the residue was finally subjected
to semi-preparative HPLC (Silica column: 250x20mm, ethyl acetate/n-heptane (both with
0.5% acetic acid). Gradient: first 2min 15% ethyl acetate, then over 13min to 100% ethy!

15 acetate, then additional 5 min 100% ethyl acetate) to give 12 mg (54 %) of the title
compound.

Examplc 59
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-toluenesulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
20 with toluenesulphonamide (0.175 mmol) using the method described in Example 58.
Purification on HPLC of the residue gave 14 mg (69 %) of the title compound.

Example 60
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyi-4-nitrobenzenesulphonamide
3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (, 0.035 mmol) was coupled

25 with 4-nitrophenylsulfonamid (0.175 mmol) using the method described in Example 58.
Purification on HPLC of the residue gave 8 mg (37 %) of the title compound.

Example 61
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl sulfamide

SDOCTD: WO, _ OOS7TAR | >
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3,5-Dibromo-4-(4-me:hoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was couplec
with sulfamide (0.175 nmol) using the method described in Example 58. Purification on
HPLC of the residue pave 13 mg (73 %) of the title compound.

Example 62
5 3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-5-dimethylamino-1-naphthalene-
sulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropyiphenoxy)benzoic acid (0.035 mmol) was coupled
with 5-dimethylamino-1-naphthalenesulphonamide (0.175 mmol) using the method described
in Example 58. Purification on HPLC of the residue gave 8 mg (34 %) of the title compound.

10 Exsmple 63
3.5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl-4-aminobenzenesulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 4-aminobenzepesulphonamide (0.175 mmol) using the method described in Example 58.
Purification on HPLC of the residue gave 7 mg (34 %) of the title compound.

15 Example 64
Methyl-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-sulphonamide] benzoate

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with methyl 2-sulphonamide benzoate (0.175 mmol) using the method described in Example
58. Purification on HPLC of the residue gave 12 mg (55 %) of the titie compound.

20 Exampie 65
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-aminobenzenesul phonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled

with 2-aminobenzenesulphonamide (0.175 mmol) using the method described in Example 58.
Purificat'vn on HPLC of the residue gave : | mg (54 %) of the title compouud.

25 E-ample 66
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-toluenesulphonamide
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3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 2-toluenesulphonamide (0.175 mmol) using the method described in Example 58.
Purification on HPLC of the residue gave 15 mg (74 %) of the title compound.

Example 67

5 3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-(2-aminoethyl)benzenesulphonam
ide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 4-(2-aminoethyl)benzenesulphonamide (0.175 mmol) using the method described in
Example 58. Purification on HPLC of the residue gave 10 mg (47 %) of the title compound.

10 Example 68
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-(2-aminomethyl)benzenesulphona
mide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (, 0.035 mmol) was coupled
with 4-(2-aminomethyl)benzenesulphonamide (0.175 mmol) using the method described in
15 Example 58. Purification on HPLC of the residue gave 16 mg (76 %) of the title compound.

Example 69
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-3-nitrobenzenesulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 3-nitrobenzenesulphonamide (0.175 mmol) using the method described in Example 58.
20 Purification on HPLC of the residue gave 7 mg (33 %) of the title compound.

Example 70
3, 5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-chlorobenzenesuiphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled

with 4-chlorobenzenesulphonamide (0.175 mmol) using the method described in Example 58.
25 Purification on HPLC of the residue gave 13 mg (62 %) of the title compound.

Example 71
L-Dimethyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamate
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3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)phenylacetic acid (200 mg) was
coupled wiih L-dimethyl glutamate hydrochloride (190 mg) using the method described in
Example 25(a). The crude mixture was purified by semi-preparative HPLC, 1o give 150 mg
(55%) of the title compound. LC-MS (electrospray): m/z 601 (M+H).

Example 72

L«O-tert-butyl)methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]
glutamate '

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-(O-fertbuthyl)methyl glutamate hydrochloride (228 mg) using the method
described in Example 25(a). The crude mixture was purified by semi-preparative HPLC, to
give 70 mg (24%) of the title compound. LC-MS (electrospray): m/z 643 (M+H).

Example 73
L-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl}glutamic acid

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-dimethyl glutamate hydrochloride (190 mg) using the method described in
Example 25(a) and subsequently hydrolyzed using the method described in Example 25(b).
The crude mixture was purified by semi-preparative HPLC, to give 62 mg (31%) of the title
compound. LC-MS (electrospray): m/z 574 (M+H).

Example 74
L-N-[3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]aspartic acicd.

(a) A solution of 3,5-dichloro-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (50
mg), 3-ethyl-1-[3-(dimethylamino)propyllcarbodiimide kydrochloride (EDCI), (30 mg),
1-hydroxybenzotriazole hydrate (HRT), (28 mg) in dimethyl formamide (1 ml) was stirred at
room temperature for 0.5 h followe-. by addition of a solution of L-d:-+-buty] aspartate
hdrochloride (52 mg) and triethyiamine (32 mg) in dimethyl formar:ide (1 ml). After stirring
fo- three days, the mixture was pa::,rioned between water and ethyl ~-:=tate. The organic
phase was washed with brine and th:en dried, filtered and concentrated. The residue was
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chromatograpbed on silica gel eluted with ethyl acetate/light petroleum ether (1:4). Pure
fractions were pooled and concentrated to give L-di-r-butyl N-[3,5-dichloro-4
(4-hydroxy-3-isopropylphenoxy)phenylacetyl]aspartate (68 mg, 83%).
(b) The above ester (48 mg) was hydrolyzed using the method described in Example
5 25(b)to give L-N-[3,5-dichloro-4-{4-hydroxy-3-isopropylphenoxy)phenylacetylJaspartic acid
(27 mg, 70%).

Example 75
D-di-tert-butyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyljglutamate

3,5-Dibromo-4-{4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
10 coupled with D - difertbuthyl glutamate hydrochloride (266 mg) using the method described
in Example 25(a). The crude mixture was purified by semi-preparative HPLC, to give 170
mg (70%) of the title compound. LC-MS (electrospray): m/z 685 (M+H).

Example 76
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenyiacetyl]glutemic acid

15 3.5-Dibromo-4-{4-hydroxy-3-isopropylphenoxy)phemnylacetic acid (200 mg) was
coupled with D-di~tert-buty] glutamate hydrochloride (190 mg) using the method described in
Example 25(a) and subsequently hydrolyzed using the method described in Example 25(b).
The crude mixture was purified by semi-preparative HPLC, to give 60 mg (23%) of the title
compound. LC-MS (electrospray): m/z 574 (M+H).

20 Example 77
L-O-tert-Butyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyljgiutamine

3.5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was coupled with

L-O-tert-buthyl glutamine hydrochloride (230 mg) using the method described in Example

25(a). The crude mixture was purified by semi-preparative HPLC, to give 100 mg (44%) of
25 the title compound. LC-MS (electrospray): m/z 629 (M+H).

Example 78
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyljglutamine
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3,5-Dibromo-4-{4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-rerr-buty glutamine hydrochloride (230 mg2) using the method described in
Example 25(a) and subsequently hydrolyzed using the method described in Example 25(b).
The crude mixture was purified by semi-preparative HPLC, to give 40 mg (15%) of the title
5 compound. LC-MS (elctrospray): m/z 574 (M+H).

Example 79
D-N-[3.S-Dibromo-4-(4-hydmxy-3-isopmpylphenoxy)phmylmtyl]gluumim

3.5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)phenylacetic acid (200 mg) was
coupled with D-glutamine hydrochloride (163 mg) using the method described in Example
10 25(a) and subsequently hydrolyzed using the method described in Example 25(b). The
reaction mixture was concentrated in vacuo. The residue was subjected to semi-preparative
HPLC, to give 30 mg (12%) of the title compound. LC-MS (electrospray): m/z 574 (M+H).

Example 80
L-O-Benzyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]aspartic acid

15 3.5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-O-Benzyl aspartic acid (266 mg) using the method described in Example
25(a). The crude mixture was purified by semi-preparative HPLC, to give 140 mg (38%) of
the title compound. LC-MS (clectrospray): m/z 650 (M+1).

Exampie 81
20 L-O-tert-Butyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropyiphenoxy)phenylacetyl]asparagine

3,5-Dibromo-4-{4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-O-tert-butyl asparagine hydrochloride (170 mg) using the method described in
Example 25(a). The crude m.xture was purified by HPLC, to ive 40 mg (16%) of the title
compound. LC-MS (electro:oray): m/z 558 (M+H).
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Exampic §2
L-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetylJhomoserine.

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)phenylacetic acid (134 mg) was

coupled with L-homoserine (36 mg) using the method described in Example 25(a). The crude
residue was dissolved in MeOH and heated at reflux with SOCI, for 2 h. After evaporaton of

the solvent, the residue was chromatographed on column (silica gel, CHCly/MeOH 97:3).
Pure fractions were pooled and concentrated to give 100 mg (64%) of the title compound.

Examplec 83
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetylJhomoserine

L-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]-
homoserine (100 mg) was hydrolyzed using the method described in Example 25(b). The
crude product was purified by HPLC to give 30 mg (30%) of L-N-[3,5-dibromo-4-(4-
hydroxy-3-isopropyl-phenoxy)phenylacetyl Jhomoserine

Exemple 84
D-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetylJhomoserine.

3.5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)phenylacetic acid (140 mg) was

coupled with L-homoserine (36 mg) and re-esterified using the method described in Example

82. This gave 100 mg (64 %) of D-methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropyl-
phenoxy)phenylacetylJhomoserine.

Example 83
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetylJhomoserine

D-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]-
homoserine (100 mg) was hydrolyzed using the method described in Example 25(b). The
crude product was purified by HPLC to give 30 mg (30%) of D-N-[3,5-dibromo-4-(4-
hydroxy-3- isopropyl-phenoxy)phenylacetylJhomoserine.
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Example 86
N-[3,5-Dich:oro-4-(4-hydroxy-3-isopropylphenoxy)benzoyljglycine

(8) A stirred mixture of 3,5-dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoic acid
(9.56 g, 28.02 mmol), methyl glycine ester hydrochloride (528 g, 42.05 mmol),
1-[3-(dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (6.45 g, 33.64 mmol),
1-hydroxybenzotriazole (4.54 g, 33.60 mmol), CH;Cl; (260 mL) and DMF (20 mL) was
cooled with an ice-H;O bath. N-methylmorpholine (5.7 g, 6.2 mL, 56.35 mmol) was added
under N, and the reaction mixture was allowed to attain room temperature. After 18 b,
CH;,Cl, was removed in vacuo and the residue partionated bectween EtOAc (300 mL) and
H,O (150 mL). The organic phase was successively washed with IN HC1 (2 x 150 mL),
saturated aqueous NaHCOs (2 x 150 mL), and brine ( 2 x 150 mL). The organic phasc was
dried (N&;SO4), filtered and concentrated in vacuo to give 11.5 g of crude product as an
orange solid. The crude product was purified by chromatography (Silica gel, 40 % EtOAc in
hexane) to give 9.76 g (84 % yield) of slightly yellowish solid. 'H NMR (500 MHz, CDCl,): &
7.82 (s, 2H), 6.78 (d, 1H, J =2.7 Hz), 6.63 (d, 1H, J= 8.8 Hz), 6.61 (t, IH, ] =4.9 Hz), 6.38
(dd,1H, J = 8.8, 3.3 Hz), 4.65 (5, 1H), 4.24 (d, 2H, ] = 5 Hz), 3.82 (s, 3H), 3.16 (heptet, 1H,
6.6 Hz), 1.22 (d, 6H, ] = 6.6 Hz); "C NMR: 8 170.18, 164.65, 150.66, 148.36, 136.26,
131.63, 130.57, 128.10, 115.76, 113.94, 11228, 52.69, 41.87, 27.34, 22.38; MS-ESTI
[M-HI= 410, 412, 414 (100:64:10).

(b) To a solution of methyl N-[3,5-dichloro-4-(4-hydroxy-3-isopropylphenoxy)-
benzoyl] glycinate (7.30 g, 17.71 mmol) in THF (106 mL) was added 1 N aqueous lithium
hydroxide solution (53 mL, 53 mmol). After 2h, the mixture was acidified with 1 N HC] and
extracted with EtOAc (200 mL). The organic phase was washed with brine (2 x 75 mL), dried
(Na;SO,), filtered and concentrated in vacuo. The concentrate was triturated with CH,Cl(100
mL) end the white solid material obtained was dried in vacuo to give 6.85 g of the title
product (97% yield). 'H NMR (500 MHz, CD;OD): 5 7.82 (s, 2H), 6.78 (d, 1H, J = 2.7 Hz),
6.63 (d, 1H, J = 8.8 Hz), 6.61 (t, 1H, ] = 4.9 Hz), 638 (dd,1H, J = 8.8, 3.3 Hz), 4.65 (s, 1H),
4.24 (4, 2H, J = 5 K=, 3.16 (heptet, 1H, 6.6 Hz), 1.2= id, 6H, ] = 6.6 Hz); "CNMR: &
172.88, 167.20, 157 .31, 151.34, 151.13, 137.67, 133.-0, 131.39, 129.63, 116.41, 114.1>,
113.28, 42.27, 28.19, 22.85; MS-ESI' [M-H]=396. 398, 400 (100:64:10).
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Example 87
N-[3,5-Dichloro-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl]sarcosine

(2) To a solution of 3,5-dichloro-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (60
mg, 0.169 mmol) in CH,Cl; (10 mL) cooled with an ice-H,O bath was added sarcosine
methyl ester hydrochloride (35.4 mg, 0.253 mmol), 1-[3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (38.9 mg, 0.203 mmol) and 1-hydroxy-7-azabenzotriazoie
(27.6 mg, 0.203mmol) and N-methylmorpholine (34.2 mg, 37 uL, 0.338 mmol). The mixture
was allowed to warm up to RT and left to stir overnight (ca. 18h). The mixture was taken up
in EtOAc (50 mL) and H,O (20 mL). The organic layer was separated and then it was washed
successively with 1N HCI (2 x 25 mL). saturated NaHCO, aqueous solution ( 2 x 25 mL) and
brine ( 2 x 25 mL). The organic extract was dried (N2;SO.), filtered and concentrated in
vacuo. The crude product was purified by chromatography (25 g silica gel. 30% EtOAc in
hexane) to give 41 mg of purified material (55% yield). Satisfactory proton and LC-MS were
obtained.

(b) To a solution of the product above (30 mg, 0.068 mmol) in anhydrous CH;Cl, (3
mL) cooled with an ice-H;O bath was added boron tribromide (0.7 mL, 1.0 M in CH:.Cl,, 0.7
mmol). After 2h, the mixture was poured into ice-H;O (25 mL). After 15 min of stirring, the
product was extracted with EtOAc (50 mL). The organic extract was washed with brine (2 x
25 mL), dried (MgSOy), filtered and concentrated in vacuo. The crude product. a mixture of
free acid and methyl ester , was dissolved in THF (2 mL) and IN lithium hydroxide aqueous
solution (1 mL) was added. After an hour, the mixture was acidified with IN HCl and then
extracted with EtOAc (25 mL). The EtOAc extract was washed with brine (2 x 15 mL), dried
(NesSO), filtered and concentrated in vacuo to give 35 mg of crude product. The crude
product was purified by prep HPLC to give 12.3 mg of slightly yeliowish solid as purified
material (44% yield). Satisfactory proton and mass spectra were obtzined.

Example 88
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl-5-dimethylamino-1-naphthalen
esulphonamide
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To a solution of the 3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid
(50 mg, 0.09 mmol), dimethylaminopyridine (4 mg, 0.018 m:mot) and 5-dimethylamino-
1-naphthalenesulphonamidc (45 mg, 0.18 mmol) in 50% dic::loromethane in dimethryl
formamide (0.2 ml) was aided a solution of 1-(3-dimethylsuiinopropyl)-3-ethylcarbodiimide
hydrochloride (28 mg, 0.13 mmol) and diisopropylethyl amine (17 mg, 0.13 mmol) in 50%
methylene chioride in dimethyl formamide (0.2 ml). The reaction mixture was vortexed and
allowed to stand at room temperature for 6 hours. A solution of ammonium fluoride (0.5 M in
methanol: 0.4 ml) was added. After 16 hours, the reaction mixture was evaporated to
dryness, re-dissolved in a solvent mixture containing 90% methanol, 10% water and 0.1%
trifluoroacetic acid (2 ml) and purified by preparative HPLC (YMC S5 ODS 30 x 250 mm:
50-100% solvent B in 30 min: solvent A - 90% water, 10% methanol, 0.1% trifluoroacetic
acid; solvent B — 10% water, 90% methenol, 0.1% trifluoroacetic acid: flow rate 25 ml per
min; detection 220 nm). The yield was 10.1 mg (16%).

Example 89-91
msec;;mpoundswuepwpamdmdpmiﬁedinasimilurmmnunbovejora
table of Examples 88-91 comprising the coupled sulphonamide, retention times and mass
spectra, see Scheme below.

Exampie R MS (ESH) R, {min)'
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o1 K[:?—-N}__ 648 49

'YMC ODS 4.6 x 50 mm: 50-100% solvent B in 8 min: solvent A - 90% water, 10%
methanol, 0.2% phosphoric acid; solvent B — 10% water, 90% methanol, 0.2% phosphoric
acid: flow rate 2.5 ml per min: detection 220 nm

Examples 92-19]

Me Br

Procedures for the synthesis of the library compounds indicated in the Table below are
described in Lawrence, R.M.; Biller, S.A.; Fryszman, O.M.; Poss, M.A. Synthesis 1997, 553.

THPLC retention time in minutes and gradient method. Reverse phase HPLC analyses
performed on YMC S5 ODS 4.6 x 50 mm analytical columns, detection at 220 om, and 4
minute gradient elutions by cither: method &, 0% B, 100% A to 100% B, 0% A; or method b,
20% B, 80% A to 100% B, 0% A, where solvent A is 90% water, 10% methanol, 0.2%
phosphoﬁcacidmdsolvemBile%wmr,%mettho.Z%phosphoﬁcacid.

2MS result obtained on a Micromass Platform I using electrospray, both positive and
negative ion modes.

3Method A examples were prepared by synthesis procedure A in the reference cited above. In
these examples, a second basic nitrogen is present in the amine coupling partner. However,
only one nitrogen is capable of giving the normal acylation product. Method B exampies
were prepared by procedure C in the reference cited above.

pia -NR'R” |JHPLC' [MS? Formuia

3HAMINOMETHYL)PYRIDINE | 2.76,a| m/z 534.84 (M+H) C23H22Br2N203
Z-Q-AMINOEI'I-IYHFYRIDINE 2.73,! m/z 548.83 (M+H) | C24H24Br2N203
HZ-AMINOETFNLIPYRIDINE 2.73.a| m/z 548.82 (M+H) | C24H24Br2N203
2-{AMINOMETHYL)PYRIDINE | 2.84,a| m/z 534.85 (M+H) | C24H30Br2N203
4-{AMINOMETHYL)PYRIDINE | 2.74.a] m/z 534.82 (M+H) | C24H30Br2N203

1{4-METHOXYPHENYL)PIPE| 3.33,a| m/z 818.81 (M+H) | C28H32Br2N203
RAZINE DIHYDROCHLORIDE

3882385
>>>>>>§
vl
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88 | 1(z-FLUOROPHENYL)PIPER | 3.53,a( 7vz 807.16 (M+H) | C34H32Br2N203 | A
AZINE

89 |2z (AMINOMETHYL)PHENY | 4.42,a| :\/z 671,87 (M+H) | C3TH20Br2NO<S | B
LTH'Q)BENZYL ALCOHOL | .

100 | 2{(i-CYCLOHEXENYL)ETHY [ 4.56.a] m/z 551.08 (M+H) | C25H28Br2NO= | B
LAMINE

101__| 2-AMINOINDAN 4.44.a| m/z 660,88 (M+H) | C26H258r2NO3 | B

102 | 2-AMINOMETHYLBENZODIO [ 4.38,a] m/z 501.93 (M+H) | C26H25Br2NO5 | B
XAN

103__| 3PHENYL-1-PROPYLAMINE | 4.44.a| n/z 560.00 (M-H) | C26H27Br2NO3_[ B

104 | 2{P-TOLYL)JETHYLAMINE __| 4.48,a| m/z 550.95 (M-H) | C28H27Br2NO3_| B

106 | 1-{3-AMINOPROFYL)}-2-PYR [ 3.97.a| m/z 588.87 (M+H) | C24H2BBr2N204 | B
ROLIDINONE _ |

108 | BETA-ALANINE 4.52,8] m/z 670.88 (M+H) | C31H30Br2N205 | B
4-METHOXY-BETA-NAPHTHY
|LAMIDE _

107__ | 2-CHLOROBENZYLAMINE | 4.38.a| m/z 612.98 (M+7) | C24H22Br2CINO3| B

108 | 2-AMINOMETHYL-3-CHLORO/ 4.65,a| m/z 660.08 (M+H) | C30H26Br2CINO4| B
DIPHENYLETHER

100 | DL-ALPHA-AMINO-EPSILON- | 4.03,a| m/z 664.88 (M+H) | C23H26Br2N204 | B
CAPROLACTAM

110 | L.PHENYLALANINOL 4.22 8| miz 577.92 (M+H) | C26H27TBrNO4_| B

111 | 4(1.23-THIADIAZOL-4-YL)B | 4.21,a| m/iz 617.80 (M+H) | C26H23Br2N303 | B
ENZYLAMINE _ s

112 | 2-AMINOMETHYLTHIOPHEN | 4.21,a| m/z 530.84 (M+H) | C22H21Br2NO3S | B
E B ———————— A— — e ———

113 | 1{1-NAPHTHYL)ETHYLAMIN | 4.54.8| m/z 597.83 (M+H) | C2BH27Br2NO3 | B
E

114 | 3-CHLORO-4-METHYL 4,53,a| m/z 581.80 (M+H) | C25H24Br2CINO3| B
BENZYLAMINE

115 | TETRAHYDROFURFURYLAMI 4.07 a| m/z 527.90 (M+H) | C22H25Br2NC4 | B
INE

116 | 2,4-DICHLOROPHENETHYLA| 4.68,a} m/z 615.73 (M+H) | C25H23Br2C2NO| B
MINE 3

117 | ETHYL 4.21,a| m/z 589.05 (M+H) | C25H30Br2N205 | B

. 4-AMINO-1-PIPERIDINECARB

OXYLATE L

118 lz',B-DIFLUOROBENZYLAMIN 4.25,a| miz 500.82 (M+H) | C24H21Br2F2NO | B
E 3

119 | 24ODOBENZYLAMINE 4.46,a] m/z 650.45 (M+H) | C24H22Br2INO3 | B

120 | 2-METHYLBENZYLAMINE | 4.38.a) m/z 547.89 (M+H) | C25H25Br2NO3 | B

121 | BENZYLAMINE 4,27 a| m/z 533.85 (M+H) | C24H23Br2NO3 | B

122 [SMETHYLBENZYLAMINE | 4.38,8] m/z 547.89 (M+H) | C25H25Br2NO3_| B

123 | 2-METHOXYPHENETHYLAMI | 4.41,a| miz 577.81 (M+H) | C26H27Br2NO4 | B
NE

124 | 3METHOXYPHENETHYLAMI| 4.35.a| miz 577.87 (M+H) [ C28H27Br2NO4 | B
NE

125__ | 2-ETHOXYBENZYLAMINE | 4.42.a} m/z 577.88 (M+H) | C26H27Br2NO4 | B

125 | (RH--1-CYCLO-HEXYLETHY : 4.56,a| m/z 563.90 (M+H) | C25H1Br2NO3 | B
LAMINE h

127 | 4-METHOXYPHENETHYLAM.  4.32.a| m/z 577.83 (M+H) | C26H°7BI2NO4 | B
NE |

12%__ | 2FLUOROBENZYLAMINE _ : 4.27 a| m/z 551.85 (M+H) | C24H..2Br2FNQ3 | B

129 | 2-CHLORO-8-METHYLBENZ I4.41!.:: mi/z 581.85 (M+H) | C25H24Br2CINO3[ B
YLAMINE

WOORD: <WO__ 003807 ">~ )_»



WO 00395077 PCT/IB9902084

-38-

[ Example [ NRR" HPLC'[MS? [Formula —[Method]
730 | 4-CHLOROBENZYLAMINE _ | 4.42,8] m/z 567.83 (M+H) | C24H22Br2CINO3| B
131 | BETAMETHYLPHENETHYLA | 4.43,8) miz 581.88 (M+H) | C26H27Br2NO3 | B

MINE
732 | 1,1-DI(P-ANISYL)METHYLAM | 4.47,a| m/z 660.88 (M+H) | C32H31Br2NO5 |B
INE
133__ | MAYBRIDGE BTB 12133 4.18.a| m/z 623.84 (M+H) [ C27H20Br2NOE | B
134 | DL-2-AMINO-1-PENTANOL _| 4.12.a] miz 520.91 (M+H) | C22H27Br2NO4_| B
135 | L-PHENYLALANINE 4.58,a[ m/z 711.88 (M+H) | C32H20Br2N306 | B
P-NITROANILIDE .

136 | ETHYL 3 AMINOBUTYRATE | 4.16,8| m/z 557.85 (M+H) | C23H27Br2NOS | B

137 | (1S.2R){+)-2-AMINO-12-DIP | 4.28,a| m/z 630.82 (M+H) | C31H28Br2NO4 |B
HENYLETHANOL

138 | 2-FLUOROPHENETHYLAMIN | 4.37,a| mvz 565.90 (M+H) | C25H24Br2FNO3 |8 |
E

139__ | 2.ETHYLHEXYLAMINE 4.70.a| m/z 555.93 (M+H) | C25H33Br2NO3 | B

140 | 3-FLUOROPHENETHYLAMIN | 4.36,a| m/z 585.85 (M+H) | C25H24Br2FNO3 | B
E __ NN

141 | (15.25){+)-2-AMINO-3-METH | 4.19,a] m/z 807.88 (M+H) | C27H28Br2NO5 | B
OXY-1-PHENYL-1-PROPANO
L

142__| NONYLAMINE 4.88,8| m/z 569.96 (M+H) | C28H3SBr2NO3 | B

743 | 2,5-DICHLOROBENZYLAMIN | 4.49,a| m/z 801.72 (M+H) | C24H21Br2C2NO| B
E 3

744 | 2METHYLCYCLOHEXYLAMI | 4.44.8[ miz 538.81 (M#H) | C24H20Br2NO3 | B
NE

145 | 3-METHYLCYCLOHEXYLAMI | 4.51,a| mz 538.80 (M+H) | C24H20Br2NO3 | B
NE — I I

146 | 3-N-PROPOXYPROPYLAMIN | 4.30,a] miz 543.90 (M+H) | C23H20Br2NO4 | B
E

147 iz.s—mMETHYLBENZYLAMIN 4.48,a| m/z 561.91 (M+H) | C26H27Br2NO3 [ B
E

148 | 3.CHLOROBENZYLAMINE __| 4.40,a| m/z 567.70 (M+H) | C24H22Br2CINO3| B

148 | 4 TERT-BUTYLCYCLOHEXY | 4.80,a[ m/z 581.87 (M+H) | C27H35Br2NO3 | B
LAMINE

180__| (15.2S){+} THIOMICAMINE _| 3.04,a( m/z 630.80 (M+H) | C27TH20Br2NOSS | B

151 | 2.4 DIMETHYLBENZYLAMIN | 4.40,a m/z 561.88 (M+H) | C26H27Br2NO3 | B
E

152 | 2-AMINOETHYL PHENYL | 4.44,8| m/z 570.83 (M+H) | C25H258r2NO3S | B
SULFIDE _

153 | PHENETHYLAMINE 4.36.a| m/z 547.87 (M+H) | C25H25Br2NO3_ | B

154 | TYRAMINE 4.04,a vz 563.86 (M+H) | C25H25Br2NO4 | B

155 |L-TYROSINE METHYL 4.01,a| m/z 621.97 (M+H) | C27H27Br2NO8 | B
ESTER

156 | BENZHYDRYLAMINE 4.52 a| m/z 609.82 (M+H) | C30H27Br2NO3 | B

157 | &-METHOXYBENZYLAMINE | 4.25 a| m/z 563.85 (M+H) | C25H25Br2NO4 | B

158 | 2,3-DICHLOROBENZYLAMIN | 4.52,8| miz 601.71 (M+H) | C24H21Br2Ci2NO| B

E 3

159 | GLYCINE N-BUTYL ESTER | 4.03,b| m/z 557.85 (M+H) | C23H27Br2NO5 |B
HYDROCHLORIDE _ _

180 | O<-)}-ALPHA-PHENYLGLYCIN| 4.11,b] miz 805.84 (M+H) | C2TH27Br2NO5 | B
E ETHYL ESTER
HYDROCHLORIDE

181 | 4CHLORO-2-FLUOROBENZ | 4.27,b| m/z 585.80 (M+H) | C24H21Br2CIFN | B
YLAMINE HYDROCHLORIDE 03

162 | TRANS-2-PHENYLCYCLOPR | 4.22,b| m/z 550.86 (M+H) | C26H258r2N03 | B
OPYLAMINE
HYDROCHLORIDE

SDOCKY: «WO__00I8077A2 |_»
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 Exampie -NRR* HPLC'[MS? Formula Method®
183 | ETHYL 4-AMINOBUTYRATE | 3.87,b| m/z 557.85 (M+H) | C23H27Br2NO5 | B
HYDROCHLORIDE : |
184 | DL-HOMOCYSTEINE 3.65,b| m/z 543.80 (M- H) | C21H21Br2NO4S [B |
THIOLACTONE
____|HYDROCHLORIDE ___ _
185 | 4-NITROBENZYLAMINE 3.68,b| m/z 578.85 (M+H) | C24H22Br2N205 | B
HYDROCHLORIDE
166 | NORPMHENYLEPHRINE | 3.60,b| m/z 570.84 (M+H) | C25H25Br2NO5 | B
HYDROCHLORIDE ]
167 | GLYCINE ETHYL ESTER 3.71,b| miz 520.87 (M+H) | C21H23Br2NO5 | B
HYDROCHLORIDE
168 | DL-ALANINE ETHYL ESTER | 3.83,b| m/z 543.88 (M+H) | C22H25Br2NO5 | B
HYDROCHLORIDE _ ]
169 | SARCOSINE ETHYL ESTER | 3.78,b| m/z 543.62 (M+H) | C22H25Br2NO5 | B
HYDROCHLORIDE
170 | ANITRO-N-PROPYLBENZYL [ 4.28,b| m/z 620,80 (M+H) | C27TH2BBr2N205 | B
___|AMINE HYDROCHLORIDE _
171__| PIPERIDINE 3.88,b| miz 511.93 (M+H) | C22H25Br2NO3 | B
172 | 3METHYLPIPERIDINE 4.14.b| m/z 526.91 (M+H) | C23H27Br2NO3_| B
173 | 3A{HYDROXYMETHYL)-PIPE | 3.06,b[ m/z 541.80 (M+H) | C23H27Br2NO4 | B
RIDINE
174 ':l.%a.;-ETETRAHYBROlSOQU 4.23,b| m/z 550.85 (M+H) | C26H2EBr2NO3 | B
175 | 2-ETHYLPIPERIDINE 4.25 b] miz 530,80 (M+H) | C24H28BraNC3_| B
_175_‘3.4-01""‘?:' IE.OR-O-N-ETHYLB-'__EN' 4.54,b| m/z 620.75 (M+H) ?f:zs H258r2C2NO[ B
177__| 2-METHYLPYRROLIDINE __| 3.89,b| m/z 511.80 (M+H) | C22H25Br2NO3_| B
176__| N-ETHYL-N-PROPYLAMINE | 4.11.b| m/z 513.89 (M+H) | C22H27Br2NO3_| B
179 | &METHYLPIPERIDINE 4.15,b] miz 525.91 (M+H) | C23H27Br2NO3_|B_
180 | (SH+)-2(METHOXYMETHYL | 3.90,b| m/z 641.90 (M+H) | C23H27Br2NO4 | B
PYRROLIDINE . e
181 __| N-BENZYLETHANOLAMINE | 4.01,b| mvz 577.86 (M+H) | C26H27Br2NO4 | B
162 | DIBENZYLAMINE 4.56.,b| m/z 623.70 (M+H) | C31H20Br2NO3_ | B
183 | 4BENZYL4-HYDROXYPIPE |4.12,b| m/z 817.88 (M+H) | C26H31Br2NO4 | B
RIDINE
184 | (R)(-}-2-BENZYLAMINO-1-BU | 4.18,b| m/z 805.83 (M+H) | C28H31Br2NO4 | B
TANOL
185 | N{N-ETHYLAMINOACETYL)- | 4.00,b| m/z 632.68 (M+H) | C26Ha2Br2N204 B
2 8-DIMETHYLANILINE
186 N-ETll:IYE'L-O-METHOXYBENZ 4.35b| m/z 581.63 (M+H) | C27H29Br2NO4 | B
187 | MAYBRIDGE NRB 01961 4.40,b| m/z 647.88 (M+H) | C30H33BrZNO5 | B
188 | 2{(N-ETHYLAMINO)METHYL | 4.05,b| m/z 622.80 (M+H) | C26H26BrZN208 | B
+4-NITROPHENOL
180 | MAYBRIDGE SEW 01484 4.48.b| m/z 871.89 (M+H) [ C31H28Br2NO4S [ B
190 | 3-AZABICYCLO-{3.2.2]NONA | 4.28,b| m/z 551.80 (M+H) | C25H20Br2NO3 [ B
NE
181 | N{2-METHOXY-ETHYL)ETH |3.80,b] m/z 520.88 (M+H) | C22H27Br2NC4 | B
YLAMINE
Examples 192-203
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3.5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoic acid was coupled with the
appropriate amino scid. using the general procedure outtined for Examples 3-24. The residue
was subjected to semi-preparative HPLC. using the same gradient elution as outlined for
Examples 3-24. The amine part “R” and the stereochemistry of the aminoacids is indicated in
the table below. Retention times, yields and the mass of the individual products are also given

below.
Example R Yiod (%) | M8 m/z (M+H]'| HPLC
£ ENH
192 NN 64 407.3 7.3
- H
183 I'I‘H’\/" 61 426.1 71
O
N
194 & ,v[ > 56 4352 8.8
N
| H
195 R 40 440.1 8.7
H
198 ?LH,\/E"? 88 452.3 6.8
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O |
197 ""‘H"\’ 76 w2 87
!
198 ?LH/\/OH 7 4532 85
190 * H’\’LO 3p 480.1 78
200 " H'\/\O’ 55 4879 67
201 [ H’\’H‘& 31 5063 | 7.5
NO,
202 71“ ,O{\O 7 514.4 7.0
~
203 ,LH,TO- 52 4732 8.0
Example 204

2-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzyl]-4-thiazole acetic acid

(a) A reaction mixture of 3,5-dibromo-4-(4-methoxy-3-isopropylphenoxy)phenyl
5 acetamide (150 mg) and Lawesson’s reagent (100 mg) in dioxane (3 mL) was stirred at room
temperature for 15 hours. The resulting suspension as filtered and poured onto ice-water and
stired. The water phase was extracted with EtOAc (3x7 mL) and the combined organic
phases were washed with water. The organic phase was dried over Na;SO,. concentrated and
gave 153 mg of crude 5.5-dibromo-4-(4-methoxy-3-isopropylphenoxy)phenyl thicamide. “'ie
10 crude product was use:: directly in the next step.
(b) To a susper...on of 3,5-dibromo-4-(4-methoxy--3-isopropylphenoxy)phenyl
thioamide (30 mg) in ©20OH (2 mL), ethylchloroacetoace:onate (0.03 mL) was added. The

«.2 YICID: <WO___DOBSOTTAZ_|_»
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mixture was stirred in a closed tube at 75 C for 2 h. The reaction mixture was concentrated
and EtOAc and water was added. The water phase was extracted with EtOAc (3x5 mL) and
the combined organic phases were washed with NaHCO; (sat. solution). The organic phase
was dried over Na;SO.. concentrated and purified by chromatography (silica gel, 15 %
5 EtOAc/p-cther). This gave 80 mg (86%) of cthyl-2-[3,5-dibromo-4-(4-hydroxy-3-
isopropylphenoxy)benzyi]-4-thiazole acetate.
(c) BF1.Et, (0.06 mL) was added slowly to a solution of the ethyl ester (60 mg) in
CH:Cl, (4 mL). The reaction mixture was stirred at room temperature for 2 days. Water was
added. The water phase was extracted with EtOAc (3x5 mL) and the combined organic
10 phases were washed with an aqueous solution of HC1 (IN). The organic phase was dried over

Na,SO., concentrated and purified by semi-preparative HPLC. This gave 20 mg (37 %) of the
title compound.

Example 205
2-f3 5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzyl}-4-methylthiazole

15 (8) 3,5-dibromo~4~(4-methoxy-3-isopropylphenoxy)phenyl thicamide (70 mg) in
EtOH (2 mL) was reacted with ethylchloroacetoacetonate (0.014 mL) using the method
described in Example 204(b). The crude product was purified by chromatography (silica gel,
15 % EtOAc/p-ether). This gave 60 mg (78 %) of 2-[3,5-dibromo-4-(4-methoxy-3-
isopropylphenoxy)benzyl]-4-methylthiazole.

20 (b) The above methoxy compound (50 mg) was demethylated with BFx.Et (0.06 mL),
usingthemcthoddescﬁbedabow.Thecmdenﬁxﬂnempmiﬁedbysemi-pmpamﬁw
HPLC. This gave 20 mg (41 %) of the title compound.

Example 206
3,5-Dichloro-4(4-hydroxy-3-isopropylphenoxy)phenyiformylimino diacetic acid

25 (a) To a solution of 3,5-dichloro-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (60
mg, 0.169 mmol) in CH,Cl, (10 mL) cooled with en ice-H;O bath was added
diethyliminodiacetate (35.4 mg, 0.253 mmol), 1-[3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (38.9 mg, 0.203 mmol) and 1-hydroxy-7-azabenzotriazole
(27.6 mg, 0.203mmol) . The mixture was allowed to warm up to room temperature and left to

BDOCK:: <WO__0mgn77AZ | >
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stir overnight (ca. 18h). The mixture was taken up in EtOAc (50 mL) and H,0O (20 mL). The
organic layer was separated and then it was washed successively with IN HCI (2 x 25 mL),
saturated NaHCO, aqueous solution ( 2 x 25 mL) and brine (2 x 25 mL). The organic extract
was dried (Na;SO,), filtered and concentrated in vacuo. The crude product was purified by
chromatography (25 g silica gel,15% EtOAc in hexane) to give 31 mg of purified material
(35% yicld). Satisfactory proton and L.C-MS were obtained.

(b) To a solution of above ethyl ester (25 mg, 0.047 mmol) in anhydrous CH:Cl; (3
mL) cooled with an ice-H;O bath was added boron tribromide (0.7 mL, 1.0 M in CH;Cl,, 0.7
mmol). After 2h, the mixture was poured into ice-H;O (25 mL). After 15 min of stirring, the
product was cxtracted with EtOAc (50 mL). The organic extract was washed with brine (2 x
25 mL). dricd (MgSO.), filtered and concentrated in vacuo. The crude product, a mixture of
free acid and methy! cster , was dissolved in THF (2 mL) and 1IN lithium hydroxide aqueous
solution (1 mL) was added. After an hour, the mixture was acidified with IN HC] and then
extracted with EtOAc (25 mL). The EtOAc extract was washed with brine (2 x 15 mL), dried
(Na;SOy), filtered and concentrated in vacuo to give 27.7 mg of crude product. The crude
product was purified by prep HPLC to give 9.2 mg (38 %) of of the title compound as a
slightly yellow solid. Satisfactory proton and mass spectra were obtained.

Example 207
N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]-beta-alanine

() 3.5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoic acid (50 mg, 0.116
mmol), beta-alanine methyl ester hydrochloride (70 mg, 0.42 mmol), and hydroxy-
benzotriazole (78 mg, 0.57 mmol) were dissolved in dichloromethane (0.6 mL),
N,N-dimethylformamide (0.2 mL) and tricthyl amine (0.12 mL, 0.58 mmol). The solution
was cooled to 0 "C and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrogen chloride
(110 mg, 0.58 mmol) was added. The reaction was warmed to room temperature and stirred
for 12 hours. The reaction was diluted with dichloromethane (100 mL) and washed with
water (2 x 150 mL). The organic layer was washed once with brine (100 ml), dried over
sodium sulfat~ and concentrated in vacuo. The mathyl ester (50 mg, 90 % yield) “~as purified
by chromathograpby (silica gel, 7:3 hexanc/ethy) acetate).

(b) The crude ester was dissolved in 1.0 mL of methanol and 0.4 mL of 1 N sodium
hydroxide. Th= hydrolysis was complete in 2 b-.«s. The methanol was removed =ad the

dE0OGD: «WO___OmecrTAl ) >
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aqueous layer was acidified with aqueous hydrochloric acid (1 N). The aqueous layer was
extracted with ethyl acetate (3 x 100 mL). The combined organic layers were washed with
brine (2 x 75 mL) and dried over sodium sulfate. The organic layer was concentrated in
vacuo. The title compound (51 mg, 98%) was obtained without further purification.
Satisfactory 'H-NMR, "C-NMR and mass spectra was obtained for the title compound.

Example 208
N-[S,S-Dichloro-4-(4-hydmxy-3-isopmpylphmxy)bmmyl]-bm-almine

(8) The ester was prepared by adding the reagents to the reaction in the manner
described in Example 207. The starting acid (122 mg, 0.356 mmol), B-alanine methyl ester
hydrochloride, and hydroxybenzotriazole (240 mg, 1.76 mmol) were dissolved in triethyl
amine (0.6 mL, 2.5 mmol), dichloromethane 1.2 mL, and 0.8 mL of dimethylamide. Thel-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrogen chloride (110 mg, 0.58 mmol) was
added in the manner as described above. The ester (75 mg, 50 %) was isolated without further
purification.

(b) The ester was dissolved in 3.0 mL of methanol and 1.6 mL of 1 N sodium
hydroxide using the procedure described for title acid. The title acid (72 mg, 98 % yield) was

' obtained from the reaction. The acid was further purified by preparative HPLC using a YMC

ODS 20 x 100 mm column which yielded 53.6 mg (74 % yield) of the purified acid.

Example 200
L-N-[:!.S-Dichlom—4—(4—hydroxy-3-isopmpylphmoxy)bunmyl]su'ine

3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoic acid (122 mg) was coupled
with L-serin methyl ester hydrochloride using the method described in Example 207(a) and
subsequently hydrolyzed using the method described in Exampie 207(b). The crude mixture
was purified as above. Satisfactory "H-NMR, 13C-NMR and mass spectra was obtained for the
title compound.

Example 210
D-N-[3,5-Dichloro-4-(4-hydroxy-3 -isopropyiphenoxy)benzoyi]serine
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3,5-Dichloro-4-(4-hydroxy-3-isopropyiphenoxy)benzoic acid (122 mg) was coupled
with D-serin methyl ester hydrochloride using the meinod described in Example 207(s) and
subscquently hydrol\zed using the method described in Example 207(b). The crude mixrure
was purified as above. Satisfactory 'H-NMR, “C-NMR and mass spectra was obtained for the
5 title compound.

Examples 211-228

Thecompomdsindimmdinmemblebélowmﬂlexmplesofﬁnthﬂmmpmmds.
that can readily be prepared via the synthetic procedure described in Example 86.

Ry
R| L)
J etk
HC Ry N7 "\)Lou
0
Example ;RL & Ro
211 Isonropvl Me Me |
__212 _Isopronvl | Me Br
_213 Jsopronvl Me Cl
PR 214 Isoproovt |} . Me 1
__215 I1sooroovl 1 I
216 Isooronvl I Cl
217 _Isonroov] I _Br
218 _Isoproovi | Br Cl
219 I Me Me
220 1 Me Br
221 1 Me Cl
222 ] Me I
_ 3 1 I 1
224 1 Br Cl
225 1 Br Br
226 I Cl Cl
227 1 1 Br_
10 228 | 1 Cl
Examples 229-231

N-[3,5-Dichloro-4-(4-hydroxy-3-bromop:enoxy)benzoyli]glycine

N-[3,% -"ichloro-4-(4-hydroxy-3-methy’ -‘enoxy)benzoyljglycine
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N-[3,5-Dichloro-4-(4-hydroxy-3-ethylphenoxy)benzoyi]glycine

These compounds were all prepared by a method analogous to that used in Example 86.
Satisfactory 'H-NMR, "C-NMR and mass spectra were obtained for all three compounds.
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What is claimed is:

1. A compound havir.g the formula

wherein

n is an integer from 0 to 4;

R, is halogen, trifluoromethyl, or alkyl of 1 to 6 carbons or cycloalkyl of 3 to 7
carbons;

Rz and R; are the same or different and are hydrogen, halogen, alkyt of 1 to 4
carbons, at least one of Ra and R; being other than hydrogen;

R, is a heteroaromatic moiety which may be substituted or unsubstituted and is
linked to (CH,), via a nitrogen atom or a carbon atom; an amine (NR'R"), including those in
which the amine is derived from an alpha amino acid of either natural (L) or unnatural (D)
stereochemistry; an acylsulphonamide (CONHSO;R"); or a carboxylic acid amide
(CONR'R”") with the proviso that when n equals zero (n = 0), then R, can only be a
carboxylic acid amide or an acylsulphonamide;

Rs is hydrogen or an acyl (such as acetyl or benzoyl) or other group capable of
bioconversion to generate the free phenol structure (wherein Rs = H); _

including all sterecisomers thereof, prodrug esters thereof, and pharmaceutically
acceptable salts thereof.

2. A compound as defined in Claim 1 where Ry is a carboxylic acid amide
(CONR'R™) in which the amine portion of the carboxylic amide can be derived from an
achiral or a L or D alpha amino acid such as when the general structure -CONR'R"* can be
represented by

A A

: andR’, R”, R and R are -:i¢ same or different and are inder-ndently selected from

hydrogen, alkyl, ary! and heter<iaryl, substituted or unsubstituted. and R* may be hydrogen,
alkyl, eryl and heteroaryl, subs: :uted or unsubstituted, and may ::0 be any of the side chains
found in the naturally occuring alpha-amino acids

SDOCID: <.+ - _O0S0N77AR_|_»

X



10

15

25

WO 00/39077 PCT/IB995/01034
-48 -

3. The compound as defined in Claim 2 where R’ and R* are connected to form a
4 to 8-membered ring.

4. The compound as defined in Claim 2 where R’ and R* comprise consecutive
+(CHz)- groups to form proline or homoproline.

5. The compound as defined in Claim 1 wherenis O or 1 or 2.

6. The compound as defined in Claim 1 wherein R; and R; are each independently
halogen.

7. The compound as defined in Claim 1 wherein R; and R, are each independently
an alkyl group.

8. The compound as defined in Claim 1 wherein one of R; and R, is halogen and
the other is an alkyl group.

9. The compound as defined in Claim | wherein one of Rz and R, is halogen and
the other is hydrogen.

10. ‘The compound as defined in Claim 1 wherein one of R; and R, is alkyl and
the other is hydrogen.

11. The compound as defined in Claim 1 wherein R, and R are independently Cl,
Br, methyl or ethyl.

12. The compound as defined in Claim 1 wherein R, is isopropyl.

13. The compound as defined in Claim 1 wherein Ry is heteroaromatic
hydrocarbon. carboxylic acid amide, or an acylsulphonamide.

14. The compound as defined in Claim 1 wherein R, is hydrogen.

15. The compound as defined in Claim 1 which is
3 5-Dimethyl-4-(4-hydroxy-3-isopropyiphenoxy)benzyltetrazole,
3,5-Dichloro-4-(4-hydroxy-3-isopropyiphenoxy)benzyltetrazole,
2-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzyl]-4-thiazole acetic acid,

H8DOCID: <WO. _0XIe0T7TAZ | >
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2-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzyl]-4-methyithiazole,

16. The cormpound as defined in Claim 1 which is
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl- 5-hydroxy- 1-naphthalenesulphon-
amide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-toluenesulphonamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-nitrobenzenesulphonamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl sulfamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl-5-dimethylamino-1-naphthalenesulp
honamide, '
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-aminobenzenesulphonamide,
Methyl-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-sulphonamide] benzoate,
3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl-2-aminobenzenesulphonamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl-2-toluenesulphonamide,
3,5-Dibromo-4-{4-hydroxy-3-isopropylphenoxy)benzoyl-4-(2-aminocthyl)benzenesulphonam
ide,
3,5-Dibromo-4-{4-hydroxy-3-isopropylphenoxy)benzoyl-4-(2-aminomethyl)benzenesulphona
mide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-3-nitrobenzenesulphonamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-chlorobenzenesulphonamide,

and the compounds shown below,

17. The co:upound as defined in Claim 1 wh:ch is in the table below,
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Me
- ;
HO @ Cl O R
0
R=
*AHJ::"“ ,LH,\,HY

% M

‘#u/\/g ‘LH O
‘;"-H/\/\Q ‘AH/\,“\G\
OO

and the compounds indicated in the table below,

Br
“ 10U
> -R
HO Br hll
nl
[(NRR" Formula

3{AMINOMETHYL)PYRIDINE C23H22Br2N203
2-(2-AMINOETHYL)PYRIDINE C24H24Br2N203

SBEDOCID: <WO___00300TTAR | >
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3, 2-AMINOETHYL)PYRIDINE C24H24Br7N203
"2-{AMINOME THYL)PYRIDINE C24H30Br2N203
[4-(AMINOMETHYL)PYRIDINE C24H30BrZN203

[1-(4-METHOXYPHENYL)PIPERAZINE. DIHYDROCHLORIDE

C20H32Brz2N203

SHDOCID: WO, __OMROTTAR |_»

1-2-FLUOROPHENYL)PIPERAZINE C34H32Br2N203
2-(2-(AMINOMETHYL)PHENYLTHIO)BENZYL ALCOHOL __| C31H28Br2NOAS _|
2-(1-CYCLOHEXENYL)ETHYLAMINE [C25H29Br2NO3__|
[ 2-AMINOINDAN [C26H25B2N03
2-AMINOMETHYLBENZODIOXAN C26H25Br2NO6__
3 PHENYL-1-PROPYLAMINE _ C28H2TBr2NO3
2{P-TOLYLIETHYLAMINE ___ C2BH27Br2NO3
1{3-AMINOPROPY1.}| 2-PYRROLIDINONE C24H2BBrZN204
BETAALANINE 4METHOXY-BETA-NAPHTHYLAMIDE ___| C31H30Br2N205
3-CHLOROBENZYLAMINE | C24H22Br2CINO3 |
2-AMINOME THYL-3-CHLORODIPHENYLETHER C30H26Br2CINOA_
DL-ALPHA-AMINO-EPSILON-CAPROLACTAM C23H28Br2N204 _|
L-PHENYLALANINOL C26H2TBr2NO4
[4-(1.2,3- THIADIAZOL4-YL)BENZYLAMINE C26H23Br2N3038
2-AMINOMETHYLTHIOPHENE C22H21Br2NO3S __
1-{1-NAPHTHYL)ETHYLAMINE C20H27TBr2NO3
3-CHLORO-4-METHYL BENZYLAMINE C25H24Br2CINO3 |
TETRAHYDROFURFURYLAMINE C22H268r2NO4 |
2, 4-DICHLOROPHENETHYLAMINE C25H23Br2CENO3 |
"ETHYL 4-AMINO-1-PIPERIDINECARBOXYLATE | C25H30Br2N205 _|
2 6-DIFLUOROBENZYLAMINE C24H21Br2F2NO3 |
[2ODOBENZYLAMINE _____ C24H22B2INO3__
[2-METHYLBENZYLAMINE C25H25Br2N03
‘BENZYLAMINE C24H23Br2NO3
3-METHYLBENZYLAMINE C26H25Br2N03
[2-METHOXYPHENETHYLAMINE _ C26H27Br2NC4

" S-METHOXYPHENETHYLAMINE C26H27Br2NO4
(2-ETHOXYBENZYLAMINE __ C26H2TBr2NO4
(R){-}-1-CYCLO-HEXYLETHYLAMINE G26H31Br2NO3
A-ME THOXYPHENETHYLAMINE C26H2TBr2NO4
2-FLUOROBERZYLAMINE C24H22Br2FNO3
(2-CHLORO-6-METHYLBENZYLAMINE _ C25H24Br2CINO3_
"4 CHLOROBENZYLAMINE __ C24H22Br2CINO3
 BETA-METHYLPHENETHYLAMINE C28H27Br2NO3
1,1-DI{P-ANISYL)METHYLAMINE _ Ca2H31Br2NO5 |
MAYBRIDGE BTB 12133 C27H28Br2NOB
DL-2-AMINO-1-PENTANOL C22H27Br2NO4
L-PHENYLALANINE P-NITROANILIDE C32H20Br2N308 |
ETHYL 2-AMINOBUTYRATE C23H27Br2NO6___
(15.2R}{+)-2-AMINO-1,2-DIPHENVLETHANOL [C31H29Br2NO4__|
2-FLUOROPHENETHYLAMINE C25H24Br2FNO3_
2-ETHYLHEXYLAMINE C26H33Br2NO3
3-FLUOROPHENETHYLAMINE C25H24Br2FNO3

(1S 25)1{+}-2-AMINO-3-METHOXY-1-PHENYL-1-PROPANOL| C27H28Br2NO5
NONYLAMING C28H36Br2NO3
2,6-DICHLOF OBENZYLAMINE _ C24H21Br2CI2NO3 |
2-METHYLC - SLOHEXYLAMINE C24H20Br2NO3
3-METHYLC ~GLOHEXYLAMINE C24H29Br2NO3
3-N-PROPO. (PROPYLAMINE_ C23H20Br2NO4 |
2.3-DIME THYLBENZYLAMINE C26HZTBr2NO3
3-CHLOROR:NZYLAMINE C24H22Br2CINO3
4-TERT-BU " LCYCLOHEXYLAMINE C27H3EBr2NO3 '
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|-NRR" Formula
(1S,28){+) THIOMICAMINE CZTH20Br2NOSS
24-DIMETHYLBENZYLAMINE C26H2TBr2NO3
2-AMINOETHYL PHENYL SULFIDE C25H258r2NO38
PHENETHYLAMINE C25H258r2NO3
TYRAMINE C25H258r2NO4
L-TYROSINE METHYL ESTER C2TH27BI2NO8
BENZHYDRYLAMINE C30H27Br2NO3
4-METHOXYBENZYLAMINE C25H25Br2NO4
2 3-DICHLOROBENZYLAMINE C24H21Br2CI2NO3
GLYCINE N-BUTYL. ESTER HYDROCHLORIDE C23H27Br2NOS
DH{-}ALPHA-PHENYLGLYCINE ETHYL ESTER C27TH27Br2NOS
JHYDROCHLORlDE

4-CHLORO-2-FLUOROBENZYLAMINE HYDROCHLORIDE | C24H21Br2CIFNO3
TRANS-2-PHENYLCYCLOPROPYLAMINE C268H25Br2NO3
HYDROCHLORIDE
ETHYL 4-AMINOBUTYRATE HYDROCHLORIDE C23H27Br2NO5
DL-HOMOCYSTEINE THIOLACTONE HYDROCHLORIDE | C21H21Br2NO4S
4-NITROBENZYLAMINE HYDROCHLORIDE C24H22Br2N205
NORPHENYLEPHRINE HYDROCHLORIDE C26H25Br2NOS
GLYCINE ETHYL ESTER HYDROCHLORIDE C21H23Br2NO5
DL-ALANINE ETHYL ESTER HYDROCHLORIDE C22H26B12NO5
SARCOSINE ETHYL ESTER HYDROCHLORIDE C22H25Br2NOb
4-NITRO-N-PROPYLBENZYLAMINE HYDROCHLORIDE C27H28Br2N205
PIPERIDINE C22H25Br2NO3
3-METHYLPIPERIDINE C23H278r2NO3
3{HYDROXYMETHYL)-PIPERIDINE C23H27Br2NO4
1,2 3 4- TETRAHYDROISOQUINOLINE C26H25Br2NO3
2-ETHYLPIPERIDINE C24H20B12NO3
3,4-DICHLORO-N-ETHYLBENZYLAMINE C26H28Br2Ct2NO3
2-METHYLPYRROLIDINE C22H25B12NO3
N-ETHYL-N-PROPYLAMINE C22H27BI2NO3J
4-METHYLPIPERIDINE C23H27Br2NO3

SH{+ ETHOXYMETHYL)PYRROLIDINE C23H278r2NO4
N-BENZYLETHANOLAMINE C268H278r2NO4
DIBENZYLAMINE C31H20Br2NO3
4-BENZYL-4-HYDROXYPIPERIDINE C28H31Br2NO4

-}-2-BENZYLAMINO-1-BUTANOL C28H31Br2NO4

N-{N-ETHYLAMINOACETYL)-2 6-DIMETHYLANILINE

N-ETHYL-O-METHOXYBENZYLAMINE C27H20Br2NO4__|
MAYBRIDGE NRB 01881 C30H338r2NO5
2-{{N-ETHYLAMINO)METHYL ITROPHENOL C28H28Br2N206
MAYBRIDGE SEW 01484 C31H28Br2NO4S
3-AZABICYCLO-[3.2.2INONANE C25H298r2NO3 |
N-(2-METHOXY-ETHYL)ETHYLAMINE C22H27Br2NO4

C28H32Br2N204

18. The compound as defined in Claim 1 which is
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl}valine,
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]leucine,
L-S-Benzyl, N-[3,5-dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl]cysteine,
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]tyrosine,

H00CT: <WQ__ SREGTIAZ >
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L-N-d(2,2,5,7,8-Pentamethylchroman-6-sulfonyl),
N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl jarginine,
L-N-[3,5-Dibromo-4~(4-hydroxy-3-isopropyiphenoxy)benzoyl]aminobutyric acid,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzcyl}valine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl]leucine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]proline,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]cysteine,
N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]glycine,
L-N-a-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]lysine,
D-N-&-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]lysine,
N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyt Jaminoisobutyric acid,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]phenylglycine,
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]phenylglyciae,
N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]sarcosine,
DL-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl}-s-methylphenylalanine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl}isoleucine,
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyljmethionine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]methionine,
L-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]phenylalanine,
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoylJphenylalanine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyljcyclohexylalanine,
L-N-e-(Benzyloxycarbonyl), N-a-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)-
benzoyl]lysine,

D-N-e(Benzyloxycarbonyl), N-a-{3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)-
benzoyl]lysine,
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoylJhomoserine,
N-[3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl)glycine,
N-[3,5-Dichloro-4-(4-ydroxy-3-isopropylphenoxy)benzoyl]sarcosine,

3, 5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)phenylformylimino diacetic acid,
N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]-beta-alanine,
N-{3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]-bets-alanine,
D-N-[3,5-Dichloro-4-(4-hydroxy-3-isopropyiphennoxy)benzoyljmethionine.
L-N-[3.5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]serine
D-N-[3,5-Dichloro-4-{4-hydroxy-3-isoy-opylphenoxy)benzoyi]serine
N-[3,5-Dichloro-4-(4-hydroxy-3-bromophenoxy)benzoyl]glycine
N-[3,5-Dichloro-4-(4-hydroxy-3-methyighenoxy)benzoyljgycine
N-[3.5-Dichloro-4-(4-hydroxy-3-ethrylr:enoxy)benzoyi]glycine
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19. The compound as defined in Claim 1 which is
D-N-3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacctyljmethionine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropy!phenoxy)phenylacetyljmethionine,
D-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl] a-methylalanine,
D-N-[3,5-Dibromo-4~(4-hydroxy-3-isopropylphenoxy)pheaylacetyl]aspargine,
L-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]alanine,
L-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]alanine,
L-Dimethyl-N-{3,5~dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamate,
L-Dimethyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl] ghitamate,
L~(O-tert-butyl)methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]
ghutamate,

L-N-[3,5~dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]giutamic acid,
L-N-{3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl jaspartic acid,
D-di-tert-butyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]ghitamate,
D—N-[3,5-Dibmmo-4-(4—hydmxy-3-isopmpylphmoxy)phmyhcetyl]glutmﬁc acid,
L-O-tert-Butyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamine,
L-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamine,
D-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamine,
L-O-Benzyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]aspartic acid,
L-O-tert-Butyl-N-{3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacctyljasparagine,
L-Methyl-N-[3,5-dibromo-4~(4-hydroxy-3-isopropylphenoxy)phenylacetyi jhomoserine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetylJhomoserine,
D-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl)homoserine,

and the compounds showed in the table below,

e Br
M 0
H Br R
R Mol Formal

L-val C22H25Br2NOS
L-Val C22H25Br2NOS
L-Tyr C28H258r2NO8

C23H27Br2NO5

BOOCID: WO ___ poa00v7AS | >
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..ILH OH
G ((B)
s\/O
C27H27Br2NO5S
‘,iu OH
o @
D-Leu C23HZTBr2NOG |
D- C28H25Br2NOB |
D-Trp C28H28BrZN206
L-Arg C23H28Br2N405 |
L-Abu C21HZ3Br2NO6 |
‘IL OH
N C20H21Br2NO5
Y
s ,\j\m C20H21Br2NO5
i
L-ieu C23H27Br2NO5 |
C25H23Br2NO5
-‘i OH
N
0 M
D-Pro C22HZ3812NO5
) C23H27Br2NO5 |
OH
o C23H25Br2NOS
)
L-Phe C26H25Br2N05
Liys C23H28Br2N205 |
OH
e C23H25Br2NOS
w
_LPro C22H23 " 2NO5 _
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C25H23Br2NOb6

or a pharmaceutically acceptable salt or ester(s) thereof.

5 21. The compounds as defined in Claim 1 having the structures

S00GID: WO__OmeaT7AZ_| >
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or a pharmaceutically accept=ule salt or ester(s) thereof.

22. The compounis as defined in Claim | having the structures

whaanFW.methyl,ahyl;RundR;mybehdepmdnmlysdeaedﬁmBr,Cl

5 and Me; n=0 or 1; R* may be hydrogen, alkyl, cycloalkyl, aryl and heteroaryl; * denotes
either D or L stereochemistry when R* is not hydrogen; R is hydrogen; and R’ is selected
from hydrogen, lower alkyl, especially ethyl and methyl.

23. A method for preventing, inhibiting or treating a disease associsted with
meuboldysﬁmdimmwhinhisdcpendeMontheamuﬁonofaT;mgulﬂedgem.
10 which comprises administering to a patient in need of treatment a therapeutically effective
amount of a compound as defined in Claim 1.

24. The method as defined in Claim 23 wherein the disease associated with
metabolism dysfunction or which is dependent on the expression of a T; regulated gene is
obesity, hypercholesterolemis, atherosclerosis, depression, osteoporosis, hypothyroidism,

15 goiter, thyroid cancer, glaucoma, cardiac arthythmia, congestive heart failure, or skin
disorders.

25. The use of a compound according to Claim 1 in the preparation of 8
medicament for the treatment of a disease or disorders which is dependent on the expression
of a T regulated gene.

20 26. The use of & compound according to Claim 1 in which the disease or disorder
is selected from hypothyroidism, hypercholesterolemia, obesity, skin disorders, glancoma,
mﬂiovumﬂudimu,mpﬁwhnﬂﬁﬂmemdutherendocﬁnedisordmmlﬂedm
thyroid hormone.

27. A pharm::ceutical composition comprising -a effective amount of a

25 compound according to laim 1 or a pharmaceutically effe-:tive salt thereof, together with 2.
pharmaceutically acceptable carrier.

€. WO 000007742 | >
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28. The method according to Claim 24 in which the skin disorder or disease is
dermal atrophy, post surgical bruising caused by laser resurfacing, keloids, stria, cellulite,
roughened skin, actinic skin damage, lichen planus, ichtyosis, acae, psoriasis, Dernier’s
disease, eczema, atopic dermatitis, chloracne, pityriasis and skin scarring,

5 29. A method to trest skin disorder or disease by the use of a compound of Claim
1 in combination with a retinoid or a vitamin D analog.

SDOCID: «WO _ OUI0077A2_1_>
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IEEHECIBREN. EREOANFERPPE I TRZOHRTRISOBRER
DI TERNADEFASh TS, ZOEDFNMOT = IIEMNH
DD DFRTHAONBRIFINTNS,
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 BRBIUSY RO ROMRN,. TRNE—REREZOARMNBICREL, X
5 IZILDAK, DEH. KOS & 0L hERIBEICOR ERE
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RRCHFETSHERMEBIN € OEEETHS3, 5, 3' —hJa—R-
L=Y%4n0=l (T3) B BAOPRERFIVEREE. (TR) CHET 3.
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EVHEEERN (TRE) LFxhsd,. TIHERETFOIOE—5—HRICH
BLl. CORETORREBELCEILRNMNTS. RREFIVECBRTIEE
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Ledda-Columbane QISX., 5 v M LEREEFINIKBWT, 3, 5, 3°
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TEHROERPHINESIPEDONTRAHATH S, £, BREBKNVEY
TOBDOEHRBONMAEL THATIZ LIX, ¢OLHERAEZLT. M
IR - FEREMHS MMRETES. HEOER, HROBRLIEOUYAIRED
CEMHENTNA D, HETHILBFXSNTNS.
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JP06/1722756kKKR. ®WIRELE. 77— ERRRELEDTFEE
ERARICHARATORERENE, “YBERMAENYNRI>ELTEHTIE
RERM. BIUSERMEONBFEAMRINTVS. ThsOMRR.
FHEHANT T, TOLNPEL L TRAINS.
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(REFADMR) :
ERHAE ST, ML ORRRFIEBRET I=X PicoWTHR L
R, 53AOPRMENVE > REETI=X b, FFLX O > ZXIVE
FIXAT2S—YORBAVRIEETEE, I5ZOHOSI/OBON
FRAI NI FZ o DERERPEEICEERHLE,
IAMOFANEKISA725—¥ (EST) 3. REMEMICBITT
AbOYOBRIEEMGTIERTHD. FOHMIL. RURBI-BITST
Z MDY AR ORMBALHRT B 2 LN KOTYZDRINSH6HMic
ENTWS (Bndocrinology, 2001, 142(12):5342-5350E) . TX ko4 >M
FREICH L CIMIMIZERT A T &%, ZERBEICHERTHEIZZDIZCY
CEHEENICEFHINTNSZ &S (Medical Hypotheses, 2000, 55(4):
348-360F) . FXA POY > ANKFS AT 25— VYORAENWT 2H
A, FREOCMMIZAATHILELEND, £k, FAINSF4Y (G
SH) OETFIZDOWTIL, Huang 2164, ERFICHERTIFMIES (hepatoce
lular carcinome) TRIZNYFARVSHNL. FRBENTIE. ORIz
. MRS F4 > OSRYBERBMERLLTWS T E2RELTED
(FASEB J., 2001, 15(1): 19-21W) . YN F3  SREETIHIMN
. TTRRELAFEY o—HRONMENNT S 2T FE0HERE
HWTa&BELE5N05,

EROM<., HEFRIRBIZTHERT5BHOS< NAEICST T &N
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BOBZ EERML. The DRRICESEERBETRL A,

Tizbb, ZRAR. FIZ FOYFPRNE FSSRT = 5—ERADME
RAEAL. BELRESRFINIFAVETRAEHT 5 FRMENE Y

KRBT I beRAYPRL & LTEH T SIFMO T E I EE A
75,

ARFAOHHARSTHSIFRMINVE REET I FOFEL WBH#tE
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(XHPoDOL., Q°, R% R20 R, T WBLUZRMEL:HL
EkEDHD)
et (XL) &, WEAFLSOBEP,. PUIFNISENITN
FOBREANT, A OTC~ERERT1I~4 8RRMBET S &EITED.,
{t&th (XXd) #RB5Nd.

ME—ER (XVI) TEINIEAWR. ANOFEICBUTHETSC
ENTES, AXE, —BX (XLIV)

L
LIV
0

%0
(RHOL, Y BIUZ  RNEEMURKEDD) TRENZTx) )
EREE LR (MU TNAOTEFN) STREBELES, EERRORE
37K EREAVWTLAETAZEICLDEGRT BT LTRSS,
ME—MR (XVI ) TRINSEAWE. ANOHECECTHES
BT EMTES, AR ME—R (XXI) TRXh3LANE, m—-2
DNDBREEREDERA-BREHANT,. Baeve-—~Villiger#
HTICBEL. B5hE - MIXFIEMKIMLAE:, BRIECTM. S.
Newmanb5®DAE (J. Org. Chem., Vol. 31, pp. 39
80—-3984 (196 3)) KMUTFA 7/ .. BRE~ERTSZE

BOOGID: W0 T VRANIAAY | »
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CEDRETI T eMNTES, ¥ MHE—BRX (XX1) TREINSEEWI.
AL, —B (XLV)

L1

(RFEOLC, YOBXURZARMELALENKESD) TRINSTx)

—VBIMKE, DY DOAFNAFIIT ) EBEEFS > EMNTHII
b MBI EickDIETE T M TR S,

MWE—RE (X 1X) TRINBLAME. AROF LB THRTSE
EMTRS, PR WIRNNFTISME—®R (XVII) THRih
BLEWE R ZNAORY S RNEREKSLTIAFMEL LS. N—
AFHEOY R, YAFIERIVAT I REOFBESES, NDY LY F

10 YAORETIBINET 5 LItk DIBT AT EMTES, M, NE—8
R (XVII) THINSEAML. AT —B% (XLVI)

R
H—W"’D\H” aLvDp
Hﬂ

(XPDR?, R, RBIUW'RNELRUEKZDD) THRIND
Zx/)—IVRMEXRFA 7 . /) - VBMEeRR-TR. M) 200N
~HERF PV IARVRF I 7AF0RIBR O AGD= b OfA
16 ZEAWTZ=bhOL, HRIKEBECTM. S. NewmanbOAEk (J. Or
g. Chem., Vol. 31, pp. 3980—3984 (1966) ) I
BRETIx/)—IBRREEFA 7 ) —IVBREAERTD - EIc L DT
BT ENTRE. - |
MiE—B (XX I 1) TEEINSEEMT. AAOFECBUTHETS
0 TE&NTES. AR NE—ER (XIX) THINZEAWE BR T
F)=l: BRIFN, FPIERO7ZS580EK+®R, RIEBSPNSDOY
LABREEMIRE L TANWTEMKRENICE DBETLAR. 73 /X100
RRABEERECLIDBATHI LItk VMBI 2tTED,
ME—BX (XXXV) TRIh5/Lawmil. wE—B (XXXVI) ¢
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RENDEAWE. Ay /—)l. BREOEENES, KREEYERF Py
LEORRAERAWTREL. MSNATIa-MERF S ROTSI,
HWEAFV AEOWESD, HRLHRE M) 722 KAT 4 SSEANTN
DY AEERDBTEREONOS ARERAS, LI EOBEH, Ry
TENVRAT 4 VERBERBTEICEDIET AT LTRSS,

LRSS ERICBWTAWShEAREST I ) ZOEEEIZOVNTIE. #
A, TProtective Groups In Organic Sy

nthesis)] T.W. Greene et al., Wiley (199"

9) KERII TS, RERECAUTHERRL TRET S LN TES,
MWESESE BN TASNALANI. REOHBERTES2IERS

B Z0% P57 —RAVENNE, BREHHESICS D MBNNTS T
etTas,

ERAOHPERA THINE—B (1) TEINSLAWIT. ok,
TORBELNITHEINBZRETIZENTES, ZOLSREEL T, &
B SUEARER. 2U{0KRER. BN, RER U B S ORME O Rng,
TR, B, ATZANEVB RAEANVEIR. D— M VIV ANEY
B TOEFR JIVR ONIR. BER. 77VR. BB oYW,
ROVR TLTVR LR U TR, B YIIDM TANRSGEY
!Gwﬁﬂ!tmﬁmﬁ.fbuvbﬂ‘ﬂuvbﬂ‘ﬁﬂywbﬁﬁmﬁﬂ
HEEOH. TV¥Z>, YD), FOV YT I REONMEX S OMNER
D EMNTES,

ERFOAURA THINE—RE (1) THINBEAWICIE. KRS
LY ) —-VEOERREL THEI IR ONRIM b ENS,

ARFOHPEITHEIME—ME (1) TRINDLAWCBNT, FHF
BORNTRTFEET 584, REROLEAY. SEROEAWBLUEORAH
DNThLETD., IRERPOAPRATHSME—L (1) THRIh3E
BWITBNT, BTEREAKEETSHE, CABLIUFSAEROE 3
WONThbet.,

A FEP DIFM 6P R 5 IXE SN B RE: DR BT NSRS, ARics

CHRLOHNBOE DPBOEAREEONICE S3N3, cokS5hMEe:
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TIRAAIL. B, WEN. WSS, RS ay M. 9. BT
SOBOA, EARENN. BKEA. S5 SERZZOFEOREETST
ENTES,

Th s DERERYIE. TOoRBICHECTHLTREBA. WHRA. MON,
pigel. WNl. WP, AEAEhA, MR, WML, BEA. RMLA.
B, SRR EOERSENWERRL. YN TRAAOH IR
STHATAZERED, NETHZLNTESD,

BBME LTI, AR LS. 8, D—->=bk—N To7 a—
YARY—F, Mo —AxZOARBBA. BIUERNKER. U R
AN T A, BRANYI LB EOKBRRBHERTSZ LRATES. MRA
ELTR. A AFT7UM AFTURRIXRIUA ATTU/R
FMUOA, WD, SOUNRT FUTA, STUIMRT IR T A,
SOKEEM L EBTITENTED, BMAMLL TR, AR, EROFYT
a¥ieio—R. EROF TN AFIEZIO—-X, RYEZIEDY
Ry, ®Z70d—). PSETILK,. EIFREVETENS,

MEAE L TR, AR, oA N A0—AFFUT A, BIRPIAF
WAF—FF bUTA, I-2AF—F, BRRUEZNEOU R EEE
WaritTES,

BAE LTI, #XIE BNAK. 73— AR =¥/, 70
NI=N, £VFan/—=n, 1, 2=-7aebrZVa-ik¥ , ¥/no
)b, I, FYEDIIH. FU—TH, ETVHRERETENS,
EEMBM S LT, WA, BVFLYUa-)y, Fubydya-
W D=2=b—). /=), PULF/)—NTI2, BRFFUTA,
JIVBFNUGARERETSNS, BRMEREL TR, HAR SOUN
HRFNIDA, SOUNTI/ SO R AFTUNNIZS ) —NT
T HERNA=O L, HERA oD ABEOREREN. BLT
RUE=NTNI=N, RUEZHEOU B AVREPAFIRIVO-R
FRUOA, AFNENO—R, EROFVAFIIENIO-X, EROFIT
Fhvo—R, tRoFIoeien—2ARE0RKERI TR ERE

BOOCT: <WO_OEDI1BA1_L >
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wehs.

SEREMEL T, AR, 7RO, D—VIVE . B{EF YDA,
kU, D= b=Vn 8NS5, BN EL TR A,
UV, W, R, O I Tr & OB ERETE RS, SN
ERELTR, AR, RODNTHa-NirEasfohs, BERELT
i AN, NTTFIRABMRIATIVR, RPNV TNIA-)N, T2XF
VZNha—)y, FeRofm. VIECREERRToNnS,

MERRRAA & LT AXE, Yo BV FPUDA, PANNT—D, A
FETREOHEM. JIOM. EER. USIMEZORKN. BIULE
Vv FLh FLID AV M= EOBRERTI Lt TRS,

X, BRI, PRSI, BEICBEUTHYZRBN. RN ZEMm
X KBRTBCECIOMBTEENTRS,

S5, PRSI, BEICEUTHMZRBA. DA, Mad. SR
RBREERNUEMEBISCERIDMMTD Z&NXTRD. I5ITEMTH
RIZBUT, MEI-F4 78U, 74)0A0— Mg, Bk Wl s
BEREITTHIENTES, '

A 7M. AYRAIC. BECSCTEDTREBM,. FRALS2MA,
E<BRILEH. HBNEX, BEIID. PN INWTHE LS, 3D
nh7t»tﬁﬂT5:tElDﬂﬂTb:tﬁTié.

ERHAOENRERMERMOBMIZANDIER. COHPRLTHSUE—
B (1) TREINAMEAWEARFOREEN ICHFEINIRORNSRITE
HOER, K3, 4R, KEBLIUEBRROBESICIDHEREZ NI, B
ORSORERA1BY 20BNl 1 g~10 0mgDEHAT. FEORED
WA RALBYZOBR0. 1ueg~30mgO¥ET, —EZARNKE

KB TEERET 5 LNTES,

ERFOHYPRITHIME—K (1) TREIhSEAWHELTEONE
ERCHE-Xh5lE. 129 —7x1t.7a,. NIK-383, BXFINY
FAFID-RMERRENDDIE< 2 1AL ERSADE TR SEXKL.
CNSDFYRD L ITKAERARIC, REXNIZTHEIhIREA. Nk

BDOCID:; <WQL_CRORa1aA1_I_»
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., MARL. WRA, BN, BN, SBLA. BEM. ENA. TLLH.
AH0H. RELR. BRBHALELHAL. BEXERNE L TRO ST
BORICHETEZENTES, TOLEAYRDENL AL LES.
BIXITEHEL b D& S ARICRFMR S EAVWTREL TRET B D 20
TEIN, NLICHALLALOE, Baic, FRC, EAIINREBNT
A—MRIHELTOIWN,
ARFAOHDRATHSHE—B (1) TRINSEAWEAREONE
ENITHEINIEE. 1 9—Jxz0>a. NIK—-33838. BEXUYNY
FAFLI- VP SMREINE DL ED 1 MEERIADETE SEKIC
BNT. BAOEAKIR. BROEN. H5. BIUAR. BR. L58M.
AL, RSHE BHORIEDRISICED, REBRT ST LNTRS,
*RAOEKERWIL. FREOVAZOS55E XX, BELLLI
CRUFFSY 1 IV A ERMERTSS, EMITFRRR ) CEETIHE. H50i
FsRnng ROk, SENTS ) —VEAME. FRIREERE, BE0
147 RRERELRE) RICFEOEBD) X703 5BEAOHAICKIC
FHTH5.
(R &KW 57D DM B DBBE)
ARAONEEUTOBHN., HAABLIURRATSE &iCBMICBAT 3
2. ERAREOARICREXTNSDO TN,
(s 1)
SEEHEHRR
EHMRTRIALE. BETHEIEAL FRREEVES S8k a T~ 8
(Miyamoto T5, I Biol Chem, 272 (12) 7752-8, (1897))%. 0. 4M KC
1, 1lmM MgCl,;, 10mM Tris—HCI, 1mM dithi
othreltol (pHS. 0) OB+ T. L-3, 5, 3" — [125
I]-Triiodothyronine ( [***I] —T3, 0. 86nM,
160C1/mmol, NENOERNERMNMEES 1 gmadTITHRRLT
FR) BLUFEMEORYEE b, H5AHREERNTO. 5mL/ ¢t
ubeT XEB#H, 16—48MMSL > Far—kLE, £2F2X— T

!

SDOCID: «WO_0200M318A1_)_>»
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%, LEREMICENL AT XRsE (BE{E%, Dowex 1-X8,
80mg./mL) £, 0. 5mL/tubeTini. RREEHALYE. B
MLEMT 20/ ->T. MREEISIT2EARICARDEL. 1 TKHRALE
DARM (KUBOTA, 8800) 1000 rpm. b2MELLE, L
MO. 5ml EFOFa—-TRBL. v AT Y —TLELWFOBNEEERNE
L. 2BEkicHaLET SORENELE. 28, AM4RRICAVIRET

R EREBRVESSEEORIE. BRAOKRRICBNT. SRRNED

RAREEEHRED SN UHERKL. T 3OMAENENREEREENT S
NETREBAY RSN SRESALR.

T3DKAMIZ., ['*°1] —-T3IDRKERLIUTHSRENEL. B
ERiCLEMS>TAFyyFr—R70y FRITFWENRIESNTRHLE, &
BB TIOK I HiE, aBLUBRBKITHLTENEN. 0. 268n
MBXU0. 304nMThoix.

KiSONHIX, #8001 C,, 05, ETOMERICK>TERL.
TOMRETEOR1ITRLE,

Ki (oM = [IC“] /S (1+Kd/0. 95)
1)
BRBKIHTD | aREHIHTS
COWBR | vimom | K1 (M
39 0. 69 20. 41
RS 2)

FINIFZ ek, FIAMOS 2 ANKIS A7 25— ERBR. B
Uit T 4 MR OXERRHERR

F344/N (REXLINI X —KAeH) Sy MEIHRERAW, ¥WE1H1
H 2 Qe s L. XWX, 0. 15M NaCl, 0. 01M NaO
H. 40X /—)lcRL . 30nmol/kg. 1 ml/kgTH
T2E5L, NRBCRSKkeERZLE. 2AHORROHEATRIT, T—F)

FETTHEARRLVSOAROL, BERONERLIREL T, LHO 3,

EHDOCID: <WO_02D4318- = »
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5, 3", 5' =FF53—F-L-Y10= (T4) 22X EHEOER
ELTHRDOSIDPFLL) 7oA Fy b (RPHER. 1-AC16) ERWTRIE
LA, ' :
FRFOINTFX (GSH) ORER. 0. 2~0. 5gD5v NFR
KNL, BRO20ED5XAYY Rw/v)ENX. F70YOREI ;A
Y—TREI T X, TROZNSFAREFY F (I LS L, Cat N
0. 35410 EAWTHROT =27 M- TERL~.

=, FRPIA MY ANKP I AT7 25— (EST) ORBEIL.
EST&#I—-F3ZmRNARBRERME LU TETOLSICRELE, 5w
FOR50~100mg&#HML., ImLOTAVSY> (REHEK) (=v
RIDV-2) FTFALA=IFY— (BRGR) (v a2, o #2BWT
FREZFM XLk, 0. 2onloZuafViENiS. 1 5PMBLER
WL, ERICSHMBES. 12000XgT1650M,. 4CKTRLLR.
EMEMBL., 0. SmLOTYV7an/—)vEMX. 5~1 0 QM=K
BLER, 12000Xg. 104M. 4TIcTROLAE., EiNeikL., 2L
BC1mLD70%IY /) —IvEMA. M¥BRLE®. 7500Xg. 549M.
ACTRLLE. XMEAKL. 0. SEmLOMIRA—IFILIIF7I I HEE
RRRIEN (pHS. 0) ISR L. BBRNAMEE Lt RNAMSMDOIRIER (2605 X2
80 o) BREL. #Y>7N%%kD100ngORAEANTYRTERE -1
YASG—EF A YRE RT-PCR) KiEEfro k. RT-PCREEIL. K DGene
Awp (CBERIR) RT-PCREY b (—F>Ihv—) £l KiCERTSH
DAL, MR =27 IIVERE> T k. RIRBIZ. v MRS >
AAFYI—8 TS5 —L L THWE., £, PCRREER. 5° ~GGAT
ATCCGAAGAGAAGTTGTGAAGC-3" 8XU5’ —TCAG
AGCTCTGCTCTAAATTTCACAGG-3' 073147 —&HW
T, F9PIAPOFPLANER RS AT725—H 3" KD 2 9 5HEND
NASMEL X, PCREAESL. 1. 2%X7H0—X5NICTHREL. MK
SNERBNEN S FEEARFER (FVFD-S TNFIA—Vr—
(BRGERD . 1259 F) TTRIFTS 27 BRNAKCEENST

SDOCI: «WO._QXE4310A1 | >
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APBSYRVE R 5 RT 25— eI~ BT SmRNADENROEE

Lk,
CNEOMRER2ITRLE.
(#®2)
§ HRAGSH&E. FEST#a— FTZmRNARBRE. 05T 408N
- GSH EST T4
(nmol/g) (arbitrary unit) (pg/dL)
oyt 6966122 1218108 3. 8410, 25
{LEri69 5650+ 146" 788+135"* 2,410, 14**
AW 5324-178* 620+28** 2.29%0. 20 *
{E2W17 5869::166* 505::80** 2.56£0,11**
{EHm78 49571+143"* 460+39** 2.03+0.08*"
{E&%19 6291275 S10£7 3.26£0.17*
T3 5853+ 207" 6841+133* 0. 67+0.03**

FCAl - SN+ IRIE e .
*, &5 BRI 444 P<0.05, 0.01 BETK 0.001 vs MM (Student's tif
JE)
COXS EFRAMLEAWR. FRNGSHESRELUNE S TRERER
10 WETXEDMN 2MEER DIRBRTHEMBPT 4 ADEWITED TERT
BD. FRBIRNZERERLE,

(KR 3)
1 > E b ORI N¢E R
15 EMFERRHe pG 22 CKAEMM) %, 24X7L—hic1 0 Mk
/U TIVTHREL. M1 0% FCSEQUDMEMTRELA, &R
EEWBLUA >y —7 0V a (RAZI 7202300 “BEHEK | AXI0K)
EMETHERLUTHAL = 2~3HMMTREWES TH38RBEFLNDOD
IKXRUEHE, 12B TEREMRLE. SRRTFC, EMONEERE

HOOCID: <W . 2004310A1 | »
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L. 0. 5mLOXRLAEY TRy RN (PBS) T—EKME.
FY T EMATHRRE L — FRSHNLIER. PUNRS T —RhERT
o T, ERENEMNLE. BRERIITRLE.
(%3) |

5 He pG2NMNGEHERM

" G5 g
(10*MEML/9b)

R 33.5+0.76
AW 10uM 24.8+1.54*""
IFN 100 1U/aL 28.240.64***
IFN 1000 10/ml 21.6+2.13**

" IFN 10000 1U/mL 11.1+1,28%**
{E&8970 104 M + IFN 100 10/nL 18.4+2.81%** *
{L24970 102 M + IFN 1000 1U/mL 13.4£1.02%*- *
{LE4170 102 M + IFN 10000 1U/aL 5.6£0.44°*" *

Pk : PG RPER
st BLY s3%: PC0.01 BXRTL 0.001 vs HERER
# : P<0.001 vs {EEWTONRL

10 (BHRA4)
I w hFRETER
BOI4vy—F8445vy AW, TARRITIIFI=POYES
(DEN. 150mg/kg) ¢RENENSHSLE. 9ARRLD2-TE
FNFTI)INALY (2—AAF, 7. 5mg/kg) 22AMRUEDR
| 4L, 2-AAFRSSRHO 1 0ABRIC 2/ 3B FORERL TFIRE
EWMRLE. ChEDT v FEHRRRPRSRBLUNRE (H81L/W) K
BV L. BRKGESRICIZEREDE0. 5 XANRFIAFIEIB—
AKESHICEBLEbO240, 100BXU250u8/ kg DRARERS
XSC1 6 ML D SAMBORE L, MMIZ0. SXANRFIAFI

_ SDOCID: <WO_Se00aaAt_|»
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i O—Z K ERE L. NERELE.
ERRYB BB IUCNERORSMME BLURTHICKRENEL, #
BHEBLURTBCNAN 50 ARERENEL N,
FORRITEORABLIURS ICRTEI THD. XRFAOLEWIZER
b IKERESXT. EAEERENRICHMEER,

(F&4)
#R
- 5 Mk H BE5¥%TH
%R (g) #X (g)
b b 260.41:12.2 | 273.4%18.1
{EaWT0 40 pg/kg | 269.4+12.2 | 282.8+15.0
&40 100 pe/kg | 260.1:10.0 | 284.65+11.7
{70 260 pg/kg | 269.810.4 | 284.3%11.7
PCAH : SEI54+ BRI
(%5)
10 ik
- #5288 ek Wbk H
Rk (g) ik (g)
xRS 16.6%+1.4 16.6£1.7
{LEWMT0 40 pg/kg 14.8+1.2 17.4%1.5"
{20 100 pg/kg 15.7£1.0 17.5+1.0°
&0 260 pg/ks 16.011.4 17.6+1.1°
PAH : SRS+ IR ' '
*:p<0.05

BRELEBAK 2TOSy MEEKRL. FEE10%) YREARRILITY >~
HICTEELYE. —OFREREICEVWS T ¢ Al oy &L, FiliE'2
16 BNVIFFS—bPS53RA725—¥ (GSTP) bitk ( RAHESEY

' OID<NO CNERM3IBAY | »
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RPHNAT kD EAEREENRAYREENLE. ZhEDYWRIKEDWT,
GSTPRERRMEBIUGS TPREXRAROERILETRICREHRAL
~ (ZENERMRITERLUZEXS ; &Xa#t=1>) . BREE6IZRL

 rll
S— z)_GSTPnﬁt;un
GST AKX B/ cm”) = P
GS TPRERERAOBER
GSTPREXRROEHRE (%) = FROBEH

(%6)
GS TPREXRREBLUGS T PIHEI R ORTNEE

GSTPRHMERAK | GSTPRMHEXRM
RaLURR (#/ cm?) DEME (%)
MR 59.4+10.4 62.1%11.1
a0  40ug/kg 47.2+3.1 40.7+8.9""
{£A&r870 100 g/Kg 84.3+3.5*" 87.2+11.3**
{L&W70 260 2a/Kg 32.9+3.0*" 31.6+7.7**
o SRS X LU
**.p<0. 01

10 COEIRERROLASWREZ A RNENEOT—I—HRTHSGS T
PHRALAZRAKDBLIUERLEEFEICET S H~.

S MR ARRL DIRIL, MHEDT F=>FI ) b5 VRATx .
—¥ (ALT) . ZWVAVEA775— (ALP) . AREAREENR

16 (LDH) BXUr—INFENPS5AT725—¥ (GGT) R&7150
BEBSRE (DXLMAR) EAVTAELE, MRERTICRLA,

HEDOCID: WO _GRIMI10AT | »
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(®ET7)
- " ALT ALP LDH GGT
(U/1) (U/1) (U/1) (1U/1)
' 107.76 1126.88 94313 48.50
o)k
+28. 60 +99.49 +342. 22 +12.27
{410 102. 50 1163.38 596. 50 15.T6
260 pg/kg +186. 45 +83. 20 +284. 93* +5. 09"
BAl PG I
® ':p<0.05, **:p<0.001

COXSIRERFHOESWIRLDH, BLAUEE~AINMREBRTHNT S0
b FOT—N—ERTHE5GCGTENRIETEYE, ALTBIUALPICES
Liziro Ie,
COED CERFOEAWR. AR, RERBIUHREBECRERESXD
CERL<AETHBEOBERERLUE,

10 (RE®WAS)
DIHEBR
E¥VistarS > FEGARICHL T, ¥WEL THR{ILAWBIUTIE]L
H1E1 4 BMEDHRSL, RRAKEOBE I, T—F)FR T TR
gk, DRENHLRRENELE, KWIZ. 5XTH/—. 0. 5%
15 REYAFIEIO—R (CMC) HBMERTEMLT5mL/k g TR
L. HESICEEERS L, MRERBIRLE,

20

BDOCID: <ND EERGI1BAY | »
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(#&8)
LERE
. LEE
BBl SR (uiol/kg) R %)
{L&#70 0 0.307 = 0.008
fL&M70 5 0.310 + 0.008
{£LAW0 16 0.321 £ 0.014
{E&WT0 60 0.333 + 0.012
L&®w0 150 0.334 % 0.010
A0 6500 0.316 = 0.017
T3 0 0.822 + 0.011
T3 10 0.314 £ 0.012
T3 30 0.338 =+ 0.008
T3 100 0.369 £ 0.008%
T3 300 " 0.426 = 0.007*

SOl - WS4+ AN
#¢ BEY #14: PC0.01 BX 0.001 vs MIME (Student’'s tHUE)

b COXIKT 3100 mol/kgd D A REFNDLEREOMMERLREDIT
MU, ERAOEEMILBAOERLED TR TH .

(BB 6)
AERERHR
10 6HERDICRYUARSEITHNL T, HMEMEO. 5XVNIRFIATF
ea—A, 6% /—-NcERLTEORSL. 56, 3 1RSI
ELRAORRERRL .
TOMRBTEORITRITEITHD. XRFADLEWIEL 00meg 'k

g DARTECHNSSNT. EDTHRLMEERLE.
15

800GCID: <WO_0Xe4310A1_1>
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(%9)
&% RS Rk (mg/kg) L qm. |
70 100 0/5
(BEM1)

1—RIDNART -2 -1V TR
2—A4vV7aeh7xz/—)v21. 8g&7Ebr=FJJL100mL iz¥kHh
L. RVNMTOIR18. SmLERRIUTA227TgE®MA. 2 9RMIN
REML . RERAWEREREL. SohERECKENL, BRIFI
THIHLE. FREE 1mo 1. /LARES MU TLAKEN, K, SRIAHK
THERNRL. SKRRTY XYL TERS, MEREL. 1 -X2VNF
F—2—1V7OCNR 35, Tgifllk.
l1H—-NMR (CDC1,) 6 ppm:1.24 (6H, d, J=6.9Hz), 3.42 (IH, h
eptet, J=6.9Hz), 5.08 (2H, s), 6.88-6.97 (2H, m), 7.12-7.17 (I, m), 7.
22-1.25 (1H, m), 7.30-7.47 (6K, m

(BHH2)
BHEN L LMROBEIZED. BITFTOEEHMEARLE.
2, 8—IRIVNFFRITEINIZ) Y '
lH—-NMR (CDC1,) 8 ppm:2.50 (3H s), 5.09 (4H, s), 6.60
(2H, d, J=8.4Hz), 7.19 (1H, t, J=8.4Hs), 7.23-7.46 (10H, m)

1-RIUNAEL-5, 6, T, 8—FFFEKOFTIILY

'H-NMR (CDC1,) 4 ppm:1.68-1.90 (48, w), 2.60~2.90 (4H,
w, 5.06 (26, s), 6.65-6.78 (2H, m), 6.98-7.12 (1H, m), 7.22-7.563 (GH,
n)

(E:5M3)
2, 3, 6—RpUZuop—4—=—+wO7x/)—)

ED0CID: <WO  D2ORMATEA1 - -
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b4

2, 8, 6—-hYSopo7x/—N3. 58g&PUTIFUNR] 5mL
CERXY. EERFFUDA4. 02gEMA. XBRT—-RERLE. K
5&%&&**1 OOmL EHEAFL 10 0mLORBAMICN.., XEiC
T2RMRELE. FRRAESRL., KNEEEAF L ITHEHLE. Fik
MeEabid. MUREKTRRL. BANRY VXU ATERSE. RERE
L. BENABREERRIFNEATHLOBBEL. 2, 3, 6~k
soo—4-=-pd07x/—)V3. 28 g&Mlt.

IH—-NMR (CDC1,) 6 ppm:6.47 (18, s), 8.01 (I, )

(BEH4L)
$HH3 LAROFERICLD. UTOaWESRLE,
2, 3, 6—MPUAFN—-4—-—Z=bOTx/)—)

1H-NMR (CDC1,) 6 ppm:2.24 (35, s), 2.27 (3H s), 2.42(3
H, s), 6.13 (1H, s), 7.61 (1H, s)

(BHM5)

4—-3—k—8, 5~=IAFN=ba ¥ _
PUTNATRY ANVEK M2, 6 —PAFN—4—=bo7x=)V9.
15g&8N, N=SAFNT7TELT7IRIOmLIZERML., 3UEUFIAL
2. 3gEMX. PIIBEAKXT150TIET3. 5HMMRLE. RAER

SWEKRTHRL, FRIFITHEHLE. HiREE2K, SNAEKTERXE

BLAES, EENTLREL. HKEKRT/XTLATERS. RERSELE.
SNAERBICAFYEMATHALL, 4—2—R-3, 5-IAFH=

FORAE/E. 21 gk,

'H-NMR (CDC1,) 6§ ppm:2.68 (68H s), 7.89 (2H, s)

($%6)
4-3—-RK-3, 5-PRAFNT=V >
4—-3—R-3, 5—PAFI=hbaRI¥ 4. 5B gEHRIFN1S
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mLIZHML, B{EES (IV) 458mg#hX. ZRICTKARBEETE
ET3IRMMBLE. FEWEARL., 2MEMTFRMEL, 4—-3—1t—3,
S5—=PAFNT=VU>4. 06 gttt

'H-NMR (CDC1,;) 8 ppm:2.37 (68, s), 3.56 (2H, brs), 6.46
(24, s)

(BERAT)
3—m-hMUNTaCF RAFN
B—AFWRLXTNVTERS, TTg&RANR/ BRI AFIV1 2mL
E7POERR7S20mLICENMAL, KO TAHUDAter t—7 by
k9. 99 g&MEKAVTRAL. 7N BHATERIC T—RIERL A,
EERSHEKTHERL. ERIFNTHHLE, XML 2mo 1 /LKE
£ P U D AKENL. K. BRAKHKTEXRS L. BAHRT X ILT
KRS, MEBRRL. 3—m—-NIITFZUNRAFIVLIO. 8ghfi.
SRS —m—FINTIUIBRAFIIG. 28 g2HRIFN20mLIcH
WU, 10%NSDTLGERNKMEG 3 5mgEMi. BT TARBESTE
ET—RSBLE. FEWEsEL. sHEREREL. 3—m—FUJTO
T BRAFIVE6. 30 gERE.
'H-NMR (CDC1,) 6 ppm:2.32 (30, s), 2.62 (2H, t, 1=7.0H
z), 2.91 (2H, t, J=7.9Hz), 3.67 (3H, s), 6.97-7.03 (36, m), 7.13-7.21
(15, m)

(SHEMAB)

3—7O0E—-3— (8—7OEAFNT7xI)V) 7O BAFI
3—m-bUNTOEFBRAFNL. 16gEN—-TOERAIVI1IR

1. 32g&Mmf{ERRLI SmLITIML. 4RMMPERL A, KA

EERITHIIR. FHHEIRL., SHENERNE. . S5hEREES Y

ATNAS LA DT 5T 4 — (BHEK : BRIV —AFTY) CTH

BL. 3-70®—-3— (3—TuEAFNT7z=N) 70X IBAFIS
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1 9mg &Mk,

IH—-NMR (CDC1,) 6 ppm:3.21 (1H, dd, J=6.1, 16.3Hz), 3.34
(14, dd, 1=9.0, 16.3Hz), 3.71 (3H, s), 4.48 (2H, s), 5.38 (iH, dd, J=6.
1, 9.0Hz), 7.31-7.40 (3H, m), 7.44 (1H, brs)

(BHM9)

(FFIEROES>—4—1TUFY) BRIFN
RAR/HRMIFN1I0. TmLEFFILEROT751 5mLiCHh
L. BUdAhtert—7b*¥R7. 26 g&MA. 7T BEATER
T HomieLE. REEEWICFFSEROES—4—-225. 0mL
EMA. PHVIBEET 6 0TI T—RIBRLE. RERESWEREREL .
BNEREBEVASNISLAIOT RIS T 4— (BHEE :: FRIFI
—AFYY) RTHNRL. (FFSERDES—4—-1UF>) BRIFII
2. 72g¥&fr,
1H—-NMR (CDC1,) § ppm:1.23-1.82 (36, m), 2.31~-2.36 (ZE,
n), 3.00-3.06 (26, »), 3.73-3.8f (4H, m», 4.11-4,20 (2H, m), 5.87-5.99
(i1, n)

(BHM10)
4—-F M ROESZIERIF)IV
(FFSERDES—4—-1TUF)) BRIFN2. T28%85T PSR
O075715mLIZEMAL. 10%/3530L0KME (50 X2KkE) 42
AmgEMX. ZRCTARZHATRET—RFLE. FTHWESERL.
AMENERML. 4—FTFSEROESSNERIFINE. 97 g8k,
'lH—NMR (CDC1,) 6 ppm:1.26 (3 t, J=7.1Hz), 1.28-1.40
(24, w, 1.61-1.69 (2H, w), 1.96-2.07 (1H, m), 2.21-2.28 (2H, m), 3.36
-3.46 (20, m), 9.92-3.97 (20, m), 4.14 (26, q, J=7.1Hs)

(BHM1 1)

HDOCID: <WO_02004218A1_I»
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b7

4—-FhSEROES=IVER

4-FhrSERRESZIVEBRLILFNG., 90gRIy/—)20mL &1
mo 1 /LAR{EFFUTLAKEE2 OmLENX. 7II/BHEXT60T
T2 02MMRLE. REBAWERTAML. BohARBECKENX.
PIFNI-FNTHRELE, KREREIMRTHAL, AANARKENL, D
IFNI—FICTHEHLE., FREE2KHR TSR LTERE. RER
L. 4-FPFSEFOUSIVER2. 23 g &Rk,

'H—-NMR (CDC1l,) 6 ppm:1.31-1.43 (28 »), 1.63-1.73 (2H,
m, 1.97-2.10 (16, m), 2.27-2.32 (2H, m), 3.37-3.45 (24, w), 3.91-3.99
(26, m), 9.5-11.2 (1H, brs)

(BHHML 2)

4-FrFeROBSZNTRFNIOUR

" 4—FFSERFOESZIEER2. 23 gitE{EFI=)V3. 4amLENX.
5 0CIZT2 04MERL A, RKISHEHAWEREREL. SohEREICR
IEMA. RERER. RONCRECTHE NI ENA. RERNML.
4—-FhIERBESSNTEFIIOUR2: 44 gEflit.

!H-NMR (CDC1,;) 6 ppm:1.32-1.42 (20, mn), 1.64-1.78 (2H,
mw, 2.06-2.20 (1H, »), 2.80-2.86 (2H, m), 3.37-3.46 (2H, m), 3.92-4.01
(25, w

(M1 3)

BEN1 2 LAROGEIZED. BETOESWESRLE.
SIONETNTEFHOY B
IH-NMR (CDC1l,;) 6 ppm:0.90~1.40 (GH, m), 1.59-2.00 (6H,
m, 2.76 (26, d, J=6.9Hz)

(BHH1 4)
4 —=RIPNFH*y -3~ ROF IR AXTITER

6" "l SNO_GIRaMaAT_]_»

i
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3, 4—JLFOFIRIXTFINTER175. 0g&BBHIUIAL17S.
08N, N—PAFIEINATIR600mL ICHBBL. XHTHREL A,
REBEWMIIRINTOIR15 0mL8NTL. EET6HMEEL .,
RABRGWIIHEREMAMEEL. WHWESRLAR, PIFVT—FI
THEBL, 4 —ROPITFI~3-EROFIRIXPIVFERLITI. 0
g &Rk,

H-NMR (CDC1,) 8 ppm:65.21 (2H s), 5.82 (IH, s), 7.04
(1H, d, J=8.3Hz), 7.83-7.52 (7H, »), 9.84 (1H, s)

(PHM15)
2=RIINAFV—56— (1, 8~-DFFVYS—-2—-14N) 72—
4RI FF—-3 - ROFIR I AXTFITER2. 38gE¥RIY
15mLITWRL. TFVIZVa—N6. 578&Dp— M VLI ZNVEY
R198mgEMR, KeRELENS, 7T/ BRET—RINMERL ™,
ERETHHE. REHSWEENBMART N U AKEN. SRtk
HRERLE, ABRRAERKER TR TLTERS. REREL. 2 -~
YINFFY—-6— (1, 3—PAFYS—-2~1N) 7x/-N2. 70
g &Mk,
'H-NMR (CDC1,;) 8§ ppm:3.96-4.04 (20, m), 4.06-4.14 (2H,
m), 5.12 (2H, s), 6.68 (1H, s), 6.78 (1E, s), 6.91 (1H, d, J=8.3Hz), 8.
96 (1H, dd, J=2.0, 8.3Hz), 7.08 (1H, d, J=2.0Hz), 7.33-7.45 (5H, m)

(8541 6)

2- (A-REVNAFT—3~ (4-7WART2)%Y) 7z=0) —1,
1PV
2~RIVNAFI—5— (1, 8—-IUAFYSI>—2—4N) Tz)—)
506mg. PERO%Y (4-70F07z=)) #5>260mg. R

M (II) 338mEgRUELFa25->—TZ4A (1/16) 500mg

REEAFL>19mLE M IFATI]. 30mLeMA. ERICT—

EDOOD: «<WO_OXEM31BA1_|_»
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Mﬂ#bt.Eﬁﬁ%b&ﬂEﬂﬂb-ﬁshkaﬂévuﬂfwwﬁban
REIS57 14— (BHEE : BRIFV—FY9>) CTHHRL, 2- (4-—
&vat#y—a—(4—7»tn7:/#9)7::»]—1.3—?1
Y535 6mgEli.

'H~NMR (CDC1,) § ppm:3.95-4.06 (20, n), 4.05-4.15 (3E,
w, 5.10 (28, s), 5.70 (1H, s), 6.85-7.06 (GH, w), 7.10-7.40 (7H, ®)

(BHAL 7)
4—RIDPNFFT~3— (4—-7)WF0T7x)%Y) ROXTIFE R
2= (4~RIPNFFY~-3— (4—TNARTxIFY) Tx=))) —
1, 3~UF*Y5366megeFhoLRknI5>20mLiclhL. 1
mo | /L2 OmL &R, 7T REAMT 6 0CICT3 05 MMEL
n.Emﬁewenn:f»rmmum.waneamﬁnm:fbuvam
Eﬁ.ﬂﬂtﬂ*?l&ﬁ#b.ﬁ*ﬂ!?ﬁ*??b?ﬁu&.ﬂEiﬁb.
4-RIDNFFT~-3— (4-TWADT2 I FY) ROZXTFNFLRS 4
Omg &7,
'H-NMR (CDC1,) 6 ppm:6.20 (2, s), 6.90-7.06 (4F, m), 7.
13 (15, d, 1=8.4Hz), 7.22-7.38 GGH, m), 7.48 (1H, d, J=2.0Hz), 7.61 Q1
H, dd, J=2.0, 8.4Hz), 9.88 (iH, s)

(BHM18) .

4-RIVNFFY-3~ (4-FhSEROVSoNIF) ROZTIF
kR

FrIEFOES -4 —-F—T7170LEbUTzoNEXT4>8.
156g&7FSERO7520mLiciL. 7T BEKTICT. K
TFA40XDIFNTIDHINREY S O MVIVEMS. 44mLBLY
4=NZVNVFFV-3-EROFIVZXTINFER2. 29 g8 NAN,
THAERETERIC T—RINES. TEESWERTREL. £5htR
BEVAYNASAZOR IS5 74— (BHEK : BRIFI - ATH

S00CD: <WO  004318A1 | »
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) KTHRL. 4=RYPNFF—8— (4—-FFFEFROESZNTF
) RYXTIHTER1. 16 g&RiE,

IH-NMR (CDC1l,) 8 ppm:1.80-1.90 (20, m), 1.98-2.06 (ZH,
n), 3.53-3.58 (26, m), 8.95-4.04 (26, w), 4.52-4.61 (1H, m), 5.22 (2§,
g), 7.06 (16, d, J=8.2Hz), 7.30-7.48 (7H, w), 9.84 (IE, s)

(BHM1 9) |
4—RIYINVEAFV—-3— (4—-7)NFA0T7x/)FY) 7x/)—N
4—-RYDVAFY—8— (4—=7NWFOTx)FY) RYATNTFER2
40mgeEEEEAFL>1 0mLiICHHIL., RRAKRIFFITJAIT7 5mE.
m—2o008%AER2 5 Tmeg &M, ERICT-RRRLE. KRS
EATHRL. HEAFLTHEHLE. FRBEK. WARRKRT YUY
LK. AIAHOK TR L., AR XD ATERE. RER
HLE. RENEREETLSY /) 3mLiZEML. 2mo | /LKER{ET b
Y AKEM2mLENL. 7VTBEET 6 0TIZT 3 0 4MiRRLA,
RKEESWEREREL. RE5NLEANIZ2mo 1 /LEREMX THRALLA.
REESWESRNENWATRRL. SHEAFL > THELE. WREERRR
Bkt U U AKEHTERSRL. HKHERTYXID LA TERE RERK
L. BohrREEUAFNVNRIOR NS 74— (RRMEEK: ANFY>
~MRIFN) RTARL. 4-RIDNFFY-3—- (4-7)4F0D7x)
*3) 7x/-)v141mgEik.
IH-NMR (CDC1,) 6 ppm:4.62 (15 s), 5.02 (20, s), 6.48
(18, dd, =3.0, 8.8Hs), 6.52 (1H, d, 1=3.0Hs), 6.89 (1§, d, J=8.8Hx),
6.88-7.08 (4H, m), 7.20-7.44 (58, n)

(BEH20)

$HH1 9 LMROLEICLD. BToLawEaklk.
4—RIUDNAFY—3— (4—=FhSERBESZNAFY) T /)
'H-NMR (CDC1,) 6 ppm:1.78-1.88 (26 n), 1.95-2.04 (2H,

SR AMTY EARIATRAY | >
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W, 3.50-3.58 (20, m), 3.95-4.02 (26, m), 4.41-4.47 (1H, u), 4.69 (1A,
s), 5.03 (20, s), 6.35 (IH, dd, J=2.9, 8.6Hz), 6.50 (1H, d, J=2.9Hz),
6.81 (1H, d, J=8.6Hz), 7.27-7.47 (5, m)

(BEM2 1)
PAFNFAHINNI ERO- (2, 6—VAFV—a4—-=hrOTx=)))
2, 6=DAFN—4-=baT7x/—)V20. 0 g&EN, N-IJRAFI K
WATIFSmLEKHSMRL, XEMRTFTRIIFLOYFI26. 88,
AFNFAAVNRELNIOUR22. 2g8MX. 75CT300MMLL
k. BB, KEBAWICKL 0 0mLEMXA. REWESHLE, ki
PIFNI—FITHR R BRL. PAFVFTHNNI RBRO— (2, 6
—PRAFN—4-Zbnrx)l) 25, 0 g,
'H—NMR (CDC1,) 6 .ppm:2.26 (66, s), 3.41 (35 s), 3.49
(3H, s), 7.98 (2H, s)

(BHHA2 2)
VXf»T#h»REF!S—(Z.6—9%?»—4—:bn7:=k)
PAFNFAAIIL RO — (2, 6 —JAFI—4—=roTz=J))
25. 0g2180TCKKTHMML. 1 O0RMRRELE, K%, SAFIFE
AV FRS— (2, 6—DAFN—4—=bOF7x=)) 25. 0g
.
'H—~NMR (CDC1,) 8 ppm:2.52 (68, s), 3.02 (3H, brs), 8.19
(38, brs), 7.99 (2H, s)

(BEHM2 3)

2, 6—IAFN—4~=parRI¥rFd—)
PRAFIWVFERIVNRI ERS - (2, 6 —PAFN—4—khOT7x2)))
2%. 02%#2mo 1 /LARFFUTAKERZ 0 0m™ BLUAY J—

W200mLICEBL. 90T CORMMIRLAE. Ko, KERASHIT1m
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ol /LEREMARELL, BRIFILCHELE. HiRNERAABKT
AL, KRR TLATERS REREL. RSNEREES VD
FWHSAIOT R IIT 4 — (WK : NF9—FRIFI) THRL.
2, 6—IAFIN—4—=baXIEIFA—-I1 2. 0 g &k,
IH~-NMR (CDC1,) 8 ppm:2.43 (65 s), 3.68 (18, 8), 7.91
(2H, s)

(BHN2 4)

5— (2, 6—PAFN—4—=bRT7x/)FY) —2-R FRIRIXT N
FE Rk

3, 5-VAFN—4—~ (4—AFNFFLT7x/%Y) ZbORIEYS.
85g: VPO RAFIAFNI—TNE. 8 7TmL 2H{EAFV,50mL
ICIRL. KRR TEEEFSY 4. TOmLATLE. FHIBHET
HEICT2 0BMteL#. RERAWIIKKS 0 0mL £W>< DA,
ER LTI U, 2 RRMEOKET R U T AKEM, RnAEDK
TRHOKER L. SRR YR TLTERS. REMIL. RoNERES
AFYY5 0mL BLUSTIFNI—FII6mL TEREdE. FEWES5
WS, AFYTHBL., 5— (2, 6 —VAFN—-4-=bOTxz/FY)
—~2—APFIRVAXFNTERS. 56 &R,
'H—NMR (CDC1,) 6 ppm:2.20 (6§, s), 3.92 (38, s), 6.93-T.
16 (3H, m), 8.01 (2H, s), 10.40 (1H, s)

(BEW25)

BEH 2 4 LHBOHEITKD, BRTFOABEREGRLE,
4—-RIPVAFY—-3—1VTRUIRIXTITER
1H—NMR (CDC1,) 6 ppm:1.27 (88 d, J=6.9Hs), 3.42 (1H, h
eptet, J=6.9Hz), 6.18 (26, 8), 7.01 (18, d, J=8.4Hz), 7.33-7.47 (5H,
), 7.69 (1E, dd, T=2.1, 8.4Hz), 7.80 (I1H, d, I=2.1Hz), 9.88 (1H, 8)
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(BHR2 6)

FrI7NAORTIREX (4—RINAF¥—-3 -4V 77z
V) 3—RZUA

AR TRKERSS. ImLICRERR20. 2mLEWTFLE, KB
BEWiKIUR18. 78g®#MA. RKMUZNAURR3 4. 2mL &¥
T, ZRICT1RMREL. REREBLE. f5NEREICOKNTRKER
450mLBEUL —RIDPNAFY—-2 -1V TOENRIE100. 5
EEMALEZ. FUZNAORERI 7. 5mLEWTL., 4TIZT2 4FFMH
L. EEESHERERNEL. REIZAY /) —)V250mL. 10 %5
BA¥FFUDLAKSK200mL, 2MFFST70AORIBF hUTAK
W1 25 0mLEEXNA. 2RMRRLE. LLRWYVERL SR, LB
ERELE. REEAFYTHRRXE, RSREARL. \+Y9 2 THPE.
MET40CTERL. FrSZNIANRIBER (4—ROINFTFI-3

=Y TOEN7z))) 3—R=UA5 5. 96 g&Mk,

lH-NMR (CDC1,) 8 ppm:1.20 (124, d, 1=6.9Hz), 3.356 (2H,
heptet, I=6.9Hz), 6.11 (4H, s), 6.96 (2H, d, J=8.9Hz), 7.26~7.53 (i0H,
n), 7.69 (26, d, J=2.4Hz), 7.78 (2H, d, J=2.4, B.89Hz)

(BHM2 7)

BEP 2 6 LFAMOFEICLD. BTOLaWESRLE, :
TFEITNAORIYRER (3-FTEFINV—2, 4—=DRIDNFIFY 7z
W) —RZDL _

'H-NMR (CDC1l,) & ppm:2.49 (6H, s), 4.98 (4H, s), 6.1l

(48, s), 6.73 (28, d, J=9.1Hz), 7.31-7.45 (206, m), 7.48 (2H, d, J=9.1
Hz)

FRSINATEIRE R (4—ROVNAFES—5. 6, 7, B—FhIE
Ra—1-3F7F)) =—RZDh
'H-NMR (CDC1l, 6 ppm:1.56-1.90 (8 w), 2.56-2.90 (EE,

. SX0R10At__ >

RAN
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64

m), 5.08 (4H, s), 8.78 (2H, d, J=8.9Hz), 7.17-7.58 (10H, w, 7.78 (ZH,
d, J=8.9Hz)

(BHM28)
1-=RDONVAFI—4— (2, 6—DAF)N—4~-=bnT7x/%Y) -5,
6, 7, 8—FbFEROFTIFIV> _

2, 6—DAFNV—4—-=bn7x/)-v4bmg. FrS7NFO0RIR
EX (4 —-RPNFF¥—5, 6, 7. B—FF;eRO—-1-FIFI))
F—R=oA 200mg. RHEKS 4mg&ﬂﬁl:‘l‘ﬂﬂ:}5‘v>l OmL
KHENZE, BT MIZFATI0. 1mLERA. BHICT4 AN
L. FBMESRL. SHENRERELE, ROSNAREBESUAFINVDHS
LR bS5 T7 44— (FHEE: AFH-BRIFN) THRL. 1-RX
YIONEF~4—- (2, 6—DAFN—4—=burx/*3) -5, 6,
7, 8—FFIERO}TIFL64. 4amg e,

'H-NMR (CDC1,) 6 ppm:1.70-1.94 (4H, ), 2.18 (6H, s), 2.
68-2.95 (46, m), 4.87 (20, s), 5.94 (1K, d, J=8.8Hz), 6.48 (18, d, I=8.
8Hz), 7.20-7.60 (5H, m), 8.00 (2H,.s)

(BHA29)

SEMN2 8 LMMOBGEICLD, UTOELSWEARL .
4- (4-ROONFFY-3-1V QNI /FY) —2, 8, 6—F
Voo baRy
'H-NMR (CDC1,) 5§ ppm:1.22 (8H, d, J=6.9Hz), 3.39 (1H, h
eptet, J=6.0Hz), 5.03 (2B, s), 6.42 (1H, dd, J=3.1, 8.8Hz), 6.78 (iH,
d, J=8.8Hz), 6.89 (1H, d, J=3.1Hz), 7.29-7.57 (5H, w), 7.95 (iH, s)

4— (4—RIDONFHV-8—avVTONT7z)FY) -8, 5—37n
i el 3 = g,
'H-NMR (CDC1,) 6 ppm:1.22 (6H d, J=6.9Hz), 3.40 (IH. h

SEDOCID; «WOL_ORM31BA1_L »
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eptet, J=6.9Hz), 5.04 (2H, s), 6.43 (1H, dd, J=3.1, 8.9Hz), 6.80 (lH,
d, J=8.9Hz), 6.86 (1H, d, ]=3.1Hz), 7.32-7.46 (5H, m), 8.51 (2H, s)

4— (4-RIPNFFY—-3—AVTOENT ) *¥) -2, 3, 65—}
YRAFh=bORE

IH-NMR (CDC1,) 6 ppm:1.20 (6H, d, J=6.9Hz), 2.14 (3E,
s), 2.16 (3H, s), 2.41 (38, s), 8.38 (iH, heptet, J=6.9Hs), “6.01 (2,
s), 6.28 (1§, 4d, J=3.1, 8.8Hz), 6.74 (1H, d, J=8.8Hz), 6.79 (1H, d, ]
=3.1Hz), 7.28-7.47 (GH, w), 7.58 (IH, s)

1- (2, 6—-IRIVNFFY—3— (2, 6—PAFI—4—=b0Tx
IFY) 7220 xHF I

1H—NMR (CDC1l,) 6§ ppm:2.26 (66, s), 2.45 (3H s), 6.00
(2H, s), 5.21 (28, s), 6.28 (1H, d, J=9.0Hz), 6.50 (1H, d, J=9.0Hs), 7.
27-7.43 (8H, m), 7.43-7.47 (2, m), 8.02 (2H, 9)

1=RIINAF—4-—- (2, 3, 6—bUpun—-4-=-pu7x/*
) -5, 6, 7, 8—FrFEKUFIFLY
IH-NMR (CDC1l,) 8 ppm:1.77-1.88 (48, m), 2.73-2.82 (2H,
w, 2.87-2.93 (26, m), 4.99 (26, s), 6.04 (1H d, J=8.8Hz), 6.53 (1E,
d, J=8.8Hz), 7.28-7.44 (5H, m), 7.94 (1H, s)

3—-rupn—-6— (56— (2, 6—PAFN—-4—Z=bOTx/)FY) —2-
ARRIRIDN) BUFD

'H-NMR (CDC1,) 8§ ppm:2.18 (8H, 3), 3.77 (3H, s8), 4.27
(2H, s), 6.51 (1B, dd, J=3.1, 8.9Hz), 6.76 (1H, d, J=8.9Hz), 6.78 (1H,
d, J=3.1Hs), .30 (1H, d, J=8.8Hz), 7.0% (IH, d, I=8.8Hsz), 7.99 ("9,
8)

3DOCTD: <WO_REEMMSAL >
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(BHH|3 0)
1— (6—RIPNFHY—8—~ (2, 6—DAFN—4—-=bn7x/%F
V) —2-bROF7xN) THF Y

1— (2, 6 —IRIDNFF—38— (2, 6—PAFI—4-=}bn>
T/FY) 722N TH )08, T9giRPUINAIOER/ K/ PAFIN
ANV74K (7:3:1) BAM1omLENX. XRicT—RtRLE. K
BHEASWERERRL. RONEBREICKERNL,. H{GAF L THELUE.
R & AT RRK IR T b U LAk, R AHUK TRURNENR L. Sk
RITRIDAICTERS. REREL. RONAREICAFY ENXMRIL
Ly 1= (6 —RIVNFFY—38— (2, 6-PAFN—4-=FATx)
F¥) —2-cROFTTIN) IH/ 1. 81 gEMBk.
'H-NMR (CDC1,;) 8 ppm:2.24 (68, s), 2.67 (3H, s), 5.07
(%H, s), 6.25 (1H, d, J=0.0Hz), 6.43 (1H, d, ]=8.0Hz), 7.33-7.46 (5H,
m), 8.00 (2H, s), 13.87 (1H, 8)

(BHHW3 1)
1= (6 -RIPNEFV—3— (2, 6—PAFN—4-—=burxz/F
Y) —2-RARESTZZN) THIS

1— (6 —RIPNFFS—8— (2, 6 —FAFN—4-=baogx/F
¥) —2-eROF¥7xz)V) TH/ V1. 81g&FFSERDIS ]
SmLIZEML., XKD TERES DAL, 59g&MA. QUEAFND. 5
6mLEDPLTDONTLE. 7INIBHIATERICT—RIRRSR, REES
WEREREL. BoNAREICHRIFIVS OmL EnX 3 0 2MIERL A,
71 FBRITTRENESER. SHEREREL. 1 - (6 —X>2N2
F—3—- (2, 6=PAFIN—4—-=haT7x/)FY) —2—-Ab*xiTx
=MV I3)1. 87 gAY,
'H-NMR (CDC1,) 6§ ppm:2.23 (68, s), 2.57 (3H, s), 4.02
(38, s), 5.00 (2H, s), 6.20 (1H, d, J=8.0Hz), 6.48 (1H, d, 1=9.0Hz), 7.
28-7.40 (5H, m), 8.02 (2H, s)
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(BHHM3 2)
1- (8= (4-73I/-2, 6—-DAFNT /%) —6—RIINA%
Y=2-RAb¥¥TzoN) TH I

1— (6 —RIZNFHFP—3— (2, 6—DPAFIN—4—=}bprx/)%*
¥) —2-RAMFYTIIN) IH) 1. 87 gEMMIFING OmLich
ML, 5XES—RRME 20 0mgEMA. R TARBEAFRET
6 RMMIPLL L. THWEAER, SMERERML. 1— (3~ (4—73
=2, 6=DAFNTLIFY) —6—-RIVNFEL—2—ARFLTx
=N IZ) 1. TAglie.
'H-NMR (CDC1,) 6 ppm:2.12 (&, s), 2.55 (30, 8, 4.00
(3, s), 4.98 (2, s), 6.18 (IH, d, J=0.0Hz), 6.45 (3, brs), 6.47 (IE,
d, 1=0.0Hz), 7.26-7.39 (58, m)

(BH413 3)
1—- (6 —RIPNAFV—8— (4—IPRIYDINFTZI)—2, 6—IDRARF)
2z)7%Y) —2—AbX 72N ¥

1— (83— (4—-73/-2, 6=PAFNT/F) —6-ROINF
FU—2-APFT7xz) IF I %1, T4gEN, N=IAFIEN
A7IR30mLICIL. RDNTOIR]1. 6 2mL. BRIV AG.
14 gRUKSHEAUILZ 2 6mg A, ZIIBEAKTS80TICTT
RMBEL . KEEAWEKTERL. BRIFITHHELE. HREEX.
PRTRHUK TR L. AR TR TATERSE,. MERELE. B
REVATNIESIHAIOR MY S 74— (BHMEE : BRIF V- F9
) KTRBL, 1—- (6 —RIUPNAFV-3— (4—-DRISNTFI)—
2, 8—VRAFNTz)FY) —2-AM¥TTz=N) TH /1. 858
2Rk,
1H~NMR (CDC1,) 8 ppr2:2.01 (6H s), 2.54 (3H. s), 4.00
(3H, s), 4.680 (4H, s), 4.97 (2H, s), 6.32 (1H, d, J=0.0Hz), &.45 (18,

DD WD CHIMII0AT | >
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d, J=0.0Hz), 6.47 (24, s), 7.22-7.38 (IGH, ®)

(BHHM3 4)
SHEMN3 3 LARKROAEICLD., AToOLAWeEaRL X,
N, N=DRUP—4—-F—R=-3, 5=JAFNT=VU >
IH-NMR (CDC1,) 8 ppm:2.34 (6H, s), 4.59 (48, s), 6.52
(26, s), 7.20-7.27 (6H, m), 7.27-7.86 (4H, w

(%P3 5)

(4—RIDNAFY~3—1VTRENTZN) (4=IRIDNTI)
-2, B=DAFNITxZI) AFI—N

N, N=PRIDI—4-3—R—3, 5-DAFNT=U659mg#¥
ERTFSERDTIS5 5mlicliMrL. —100CTKTL1. 6M tert
—TFWUFULADN—RIF B ]1. 44mLERAL. TOEX104
MRS, 4 —RVONFFV -3 —AVTRENRIXTNTERI 92m
gOFNSERO7S 5 mLEMENTLA, TOXEX]1 52NNk, =
EETRELA. HEHESNEXTHRL. BRIFITHHLE. BRAE
FAMRT IR U LTERSR. MEREL., (4-ROINVTHF—-3-4
7ozl (4=DORIDVFR) -2, 6= AFNITxZN)
A¥ /-9 6 4mg ERE,

IH-NMR (CDC1,) 6§ ppm:1.17-1.28 (6H, m), 2.00 (1H, d, J=
4.0Hz), 2.16 (6H, s5), 3.34-3.44 (1H, m), 4.61 (48, s), 6.056 (2B, s), 6.
22 (1H, d, J=4.0Hz), 6.44 (2H, s), 6.80 (1H, d, J=8.4Hz), 6.87-6.92 (1
H o), 7.22-7.46 (166, m)

(B5M3 6)

$EM3 5 LHROFGEITE D, BTOLEWEARLE,

(4=IRIDPNFI) -2, 6—DAFNT2Z)) (4—AbFTxz=
W) A& 7=l
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'H~NMR (CDC1,) & ppm:1.89 (18, d, J=3.9Hz), 2.1 (6H,
s), 3.79 (3K, s), 4.61 (4H, brs), 6.21 (IE, d, J=3.9Hz), 6.43 (2E, 3),
6.82-6.86 (2H, m), 7.18-7.36 (12, m)

(4—RIDONZFV-8— (4-TNFOT2)FY) Jx=0) (4—-
RIDNFTI) =2, 6=DAFNTZIN A¥)—))

'H~NMR (CDC1,) 6 ppm:1.96 (15, d, I=3.8Hz), 2.14 (6L,
3), 4.60 (48, s), 5.04 (ZH, s), 6.17 (IH, d, J=3.8Hz), 6.40 (2, 3), 6.
82-6.88 (2H, m), 6.90-7.00 (4H, m), 7.06 (1, d, J=1.1Hz), 7.14-T.38
(168, w)

(4—RIINFF—-3—- (4=FFSEROVIoNARY) T2o)
(4=—DRIDNTI) -2, 6—DRAFNT=N) A¥I—)
'H~NMR (CDC1,) 4 ppm:1.73-1.83 (26 ®), 1.89-1.96 (28,
W, 2.12 (16, brs), 2.13 (6E, s), 3.43-3.50 (2W, m), 3.93-3.99 (2, m),
4.30-4.44 (16, w), 4.60 (4H, s), 6.07 (20, ), 6.16 (IH, d, J=3.2Hs),
6.42 (26, s), 6.72-6.76 (IE, m), 6.84-6.86 (1H, m), 7.01-7.03 (15 m),
7.22-7.87 (13, w), 7.39-7.44 (0, w)

(BHM3 7)

4— (A4-RIINAFV—-38—- (4-IhFOT7x /%) Tz )%3) —
3, 5—IJAFI=_barRI >

4 —RIPNAFI—3— (4-7)0F07x/)%Y) 7x/)—-)141m
g&4—rno~3, 5—-IAFN=baRIT101mgEN, N—DA
FIFEF7IR3mLICHNL, BRIVDALS SmegEmA. PILL>
HEAT150CIKT—MiteLE. REEAWEKTERL. FRIFILT
SHUE. FREEK, SR CHEKTIRARSL. SRR TATE
Aafh, MEBEL., SoheBEE YIS VRS OR Y574 — (BE
B AT -RRIFN) CTHML. 4— (4—RODNAFEL—3 -

BDOCID: «WD OROBL: w3 1 >
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(4—70FB7x)%Y) 7273%FY) =8, 5—IAFh=pax¥Er
12 7Tmg%lk.

1H-NMR (CDC1,) § ppm:220 (6H, s), 5.01 (26 s), 6.36
(18, dd, )=3.0, 9.0Hz), 6.52 (1§, d, J=3.0Hz), 6.85-6.95 (3H, m), 6.96
-7.02 (20, w,.7.17-7.20 (26, W), 7.283-7.31 (36, ), 7.98 (24, s)

(%M 3 8)

SHN3 7 LAROAEICLD., BTOLEWESRLE.

4— [4—RIYDNAFV-83~ (4—FhISEROQESIZNAFY) T/
*¥) —3, 6—VAFN=baRIEY

1H-NMR (CDC1,) 0ppm:1.75-1.85 (28, n), 1.95-2.00 (2H, m),
2.21 (6, s), 3.50-3.56 (26, m), 3.95-4.02 (2H, w), 4.42-4.48 (1H, W,
6.04 (20, s), 6.12 (1B, dd, J=3.0, 8.8Hs), 6.66 (1M, d, I=3.0Hz), 6.8
1 (18, d, J=8.8Hs), 7.28-7.44 (5H, m), 7.99 (IH, s)

(43 9) _
(4—RYDNAFV—-3—aVTRENT ) (4—IRIIDPNTI)
-2, 6=VAFNTxN) AT/ >

(4 —RIINAFY—-3—4VTOENT I (4—=IDRPIT I
J=2, 6=VAFINTx=N) A¥ /-85 8megElEAFL>10m
Lic#d L, —mie> A5, 36 g&mi. HBicT3 EMEAL <HPL
. FMWESER, SMERTEMBL. (4 —XIINAFV-3-1C1VT
QENTz=N) (4-DRIUDNTI)—2, 6—IAFNT7xZ)V) AS
J>736mgERE. .
1H-NMR (CDC1,) 6§ ppm:1.25 (6H, d, J=6.9Hz), 2.02 (6H,
s), 3.39 (1H, heptet, J=6.9Hz), 4.64 (4B, s), 6.13 (2H, s), 6.44 (24,
s), 6.85 (18, d, J=8.6Hz), 7.23-7.46 (158, m), 7.60 (1B, dd, J=2.0, 8.
6Hz), 7.91 (1H, d, I=2.0Hz)
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( #4540)
6= (5— (2, B=VAFIH—4—=bRT2/%Y) —2—RAPFIRY
) ~2H-CUH¥D/—3-F2

3—rnn—6-— (56— (2, 6—VAFN—4—-=bO7x/FY) -2
—APFYRITIN) RUFD1. 3T7giMMFFUDAS Omg SN0
10mLE#mMX. ZHVIVBEST 2HMNNEEL~. REERSGWIZKL 0
mLENX. 3 0MiRL A%, H{EAF L THELE, FRRE 1Mo
1 /LABMEF b U AKNEM, K. SRAHOKTHRTRSL. SKGR<S
X LATERS. MEMML, 6— (65— (2, 6—JAFN—4—=}DO
2 )¥Y) —2—ARFIRIVI) ~2H-BUFDZ—3-F> 29
Omg 287%.
1H~NMR (CDC1,) 8§ ppm:2.19 (6§, s), 3.78 (3L, s), 3.88
(2H, s), 6.50 (I, dd, J=2.8, 8.8Hz), 6.68 (i, d, J=2.8Hz), 6.76 (IE,
d, 7=8.8Hz), 6.83-6.87 (IE mw), 7.14-7.18 (1, w), 8.00 (ZH, 9)

(BHM4 1)

6— (5— (2, 6—VAFN—4—=bOT7x/)FY) —2-EROFINR
YY) —2H-BYFD -3 -3

68— (65— (2, 6—VAFN—4—-=baTx)FY) —2-RAbFIR
YUN) —2H-PUFDY—3-F-290mgEER1 OmLIiT#E»,L,
4 BYNLARRL OmL EMA. 7T BERAT 2 AMMMRELE. K
ERAWEKTHRL, HEAFL Tl L. WiRMEK, KEENEE
AOBESEETERER L. SKHRYYXTATERS. RIEREL. 6
— (65— (2, 6—VAFN—4—-=bBTx)F) —2-ERAFIRY
DN -2H~PUFS>—3—4 %18 9Imghk.
'H-NMR (CDC1,+CD,OD) 6 ppm:2.19 (66 s), 3.86 (2,
s), 6.4 (1H, dd, J==.0, 8.8Hz), 6.61 (18, d, :=3.0Hz), 6.73 (1H, d,
]=8.8Hz), 6.86-6.92 (:f, m), 7.26-7.32 (1§, w, 7.99 (28, s)

BO0CHY: «Y* . _0MMBIBA1_|_>
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(B4 2)

5— (2, 6—VAFN—4-=bOTx)%Y) —2—EROFVRIXT
VFEE _
5= (2, 6—YAFN—4-ZFOTz /%) —2-ARFIRIXT
JIFERS. 56 gREEAFL > 40 0mL MR, KAMET 1 MSH#
LRI ROBUEAF L M9 SmLEMTFL, HRICT2 4RMRLA,
KRIHET. REESWICAY /- E1 OmLATFL. FEREML. HR
IFVTHIBLL, HRNERRAEATESL. HARRT YDA TH
R, WERML. 5— (2, 6-PAFN—4-=bOTz)¥3) —2-

EROFSROX7NFERY. 5 1gaMk,

'H-NMR (CDC1,) 8 ppm:2.23 (85 s), .77 (15, d, J=.0H
»). 6.98 (16, 4, J=0.1H2), 7.10 (15, dd, 1=0.1, 3.0Hs), 8.04 (2, s),
9.76 (1, ), 10.72 (1H, s)

(BHM4 3)
2-RIDPNAFL—5— (2, 6—VAFN—4~=FAT2/F) RS
X7 NFE R .

5— (2, 6—VAFI—4-=baTx)%Y) —2~L ROFIRX
FAIFER4. 85gLBMAYIL2. 33g&N, N=DAFNKIAT
T R25mLEEAL. X TiRLA, REBESWICRIINTOI R2.
40mLENTL, EET2 4HMRELE. RERSWICHERE NI RE
L. FRIFITHHLE. FRASBARMOK TR L. KARRTX
UL TERS. NERSLL. RENAREELVIFNASAIAT Y
574 — (WS : AF9>-BRIFIL) THNL. 2-KROINFE3
-B— (2, 6~VAFN—4—-=tOTx)%Y) RYXTFNFEKGE. 2
0 g &/,

'H-NMR (CDC1,) & ppm:2.19 (68, s), 5.17 (20, 3), 6.97-T.
16 (36, m), 7.30-1.50 (56, w), 8.01 (2H, s), 10.47 (IH, s)
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(BHM4 4)
(2=RIDIAFI—5—- (2, 6—VAFN—4—=bOT2)F) 7
x2)) AZ -l

KB FARERIRFPUYA 662megRFFEROTI>20mL
CBBL., 2-RIVNFFT—5— (2, 6—-VAFN—4—-=baTz)
F) RYXTFNFERS. 6 gemArts, A¥/—)ES5mLMTFL, &
ECoRmMteLE. KERAWICHEMEMAMESL,. BRIFLTHH
L. M EMAAEUKTES L. HANRTY X0 ATERSE. RER

#L. (2—-RUSNFFY-5—- (2, 6~PAFN—4—-=bO7z/)F

) 7xo)V) A¥J—)6. 50 gefik, ,
1H—NMR (CDC1,) 8 ppm:2.21 (8H, s), 467 (2K, s), 5.08
(28, s), 6.66 (1H, dd, J=8.1, 8.8Hz), 6.77-6.88 (2H, m), 7.31-7.47 (GH,
0, 8.00 (2H, s)

(BHM45)

BERN4 4 EMOLEIZEYD, BTOLEESWESELE. ,

(6— (2, 6—PAFN—4—=bOT7x/)FY) —2-RbFIT7x=
W) R& 7=l

1H—-NMR (CDC1,) 8 ppm:2.21 (66, s), 2.28 (IH, t, J=5.3H
z), 3.83 (3H, s), 4.63 (2H, d, )=5.3Hz), 6.56 (1H, dd, J=3.1, 8.9Hz),
6.76 (1M, d, 1=8.9Hz), 6.78 (14, d, J=3.1Hz), 8.01 (2H, s)

(BH14 6)
2—RIIINF=—5— (2, 6—DAFNH—4—-Z=b0Tx)FY) ~Y
Yoy R
(2—-RIDPNFFY—5~ (2, 6—=SAFN—4-=baT7x/FY)
TN A =95 0mgESTFN2—F)3 0mL iITHBR, %
BB TEEFA NV 1mLENTL. ZRIZ cRMERLE, REBA 12
REREL. REickemi. SxFlr—7 oL, HikEE RO

JOGID: <WO__GIE4318A1_I _»
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HATHRRL. BMKERVIEXIVLATEMRSR. RERML. 2 -R>IVNF
F¥=5— (2, 6—PRAFN—-4-=b a7z )F) RN OYRS
4 5mg 2R/,

'H—NMR (CDC1,) 8 ppm:2.21 (6H, s), 4.62 (26, s), 5.08
(26, s), 6.80 (1H, dd, J=3.1, 8.9Hs), 6.79-6.89 (2H, m), 7.30-7.47 (GH,
w, 8.01 (26, s)

(BHA4AT)

BHENA4 6 2 HBOHEICLD., B TOLSWEARLE.

5— (2, 6—JAFIN—4—=hOT)FY) —2—-APFIRIINY
oy Rk

'H—-NMR (CDC1,) § ppm:2.21 (66 s), 3.84 (3H, ), 4.58
(26, ), 6.62 (18, dd, 1=3.1, 8.9Hs), 6.78 (1H, d, J=8.9Hz), 6.83 (IH,
d, J=3.1Hz), 8.01 (24, s)

(B%HM48)
(2—RUDNFAFI—6—- (2, 6 —DAFN—4-=b0aT7x/FY) R
Pl MUZzZNERARZoLAZOU R

2= RYVNAFI—Db6— (2, 6—DAFN—4—-=bDT7x/FY) R
ZrayYyRrRs. 22g& M7 NVEXT7 46, 0g&8MIKI10
OmLiEEEE, 12RNMMEKL .. Bas,. FrhwEAsRL, DxF
NWI—FITHRELT. (2—-RIDONVFFV~5- (2, 6—IDAFI—4
—=bBZx/FY) RPN MITxZRAKT=TAZOURE. 47
g &k,

'H-NMR (DMSO—d,) 4 ppm:1.95 (60, s), 4.60 (2H, s), 4.
93 (2H, d, J=14.9Hs), 6.23-6.33 (1H, m), 6.89-7.02 (26, m), 7.10-7.18

(28, m), 7.27-7.38 (3H, m), 7.46-7.70 (12H, m), 7.79-7.92 (3H, m), 8.0
4 (28, s)

SEDOGID: «WO_02004318A1_)_>
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BHM49)

S5 4 8 LRROFEICELD, UFOLAEWESRLE.

(5— (2, 6—PAFN—4—=hOTT/EY) —2— R FFIRLD
M MU TroRAR=DAZOY R

'H-NMR (CDC1,) & ppm:2.03 (6B, s), 3.19 (3L, 3), .47
(2, d, I=14.4Hs), 6.50-6.5¢ (14, m), 6.64-6.67 (1L, m), 6.70-6.73 (IE,
w, 7.56-7.62 (68, w), 7.67-7.78 (OH, m), 7.90 (28, )

(BEM50)
4= (2-RIINZFY~b- (2, 6—PAFI—4—=bO7z/%
¥) RYDYFY) FRSEROES Y
(2-RIDNFFY—5- (2, 8—DAFN—4—-=bDOTx) %)
RIIN) PUTZZNERAFZTAZ DY R500meg #YAFVA k%
YESOmLICENEE, HEICTARES FUDLSOmMgEMA. 154
ML, RERAWIZT FSEROYS>—4—-420. I1mLnx. =
ATORMMMLE. KEEAWCHEMENTLE2REEL, BRTF)
THHLE, FREEENAEDKTHRR L. FARMT Y X279 A TERS.
MEBRRIL. RENEREES VIS NASAZIOT IS T4 — (MM
B NFY-RRIFN) THEL., 4- (2-ROINFFL-5— (2,
6—PAFN—4-=bRT7x)FY) RIDUFY) FRSEROYS> 2
0 2mg &M,
'H—NMR (CDC1,) 8 ppm:2.21 (64, s), 2.31-2.44 (4H, m), 3.
61 (28, t, J=5.6Hz), 3.76 (2H, t, J=6.5Hz), 6.03 (2H, s), 6.33 (IH, s),
6.47 (14, dd, J=3.1, 8.9Hs), 6.60 (1H, d, J=3.1Hs), 6.80 (1i[ d, J=8.
9Hs), 7.26-7.48 (5H, m), 8.00 (2H, s)

BEH 5 1)
BP0 LHBROLGRICLD., Bl WESRLE,
4— (4—APFS—3— (2=APFYRFUN) 7x/%3) -8, 5-—

BDOCID: «<WO  0204318At | »
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PAFIZ FORIAY

'H-NMR (CDC1,) 4 ppm:2.00 (6§, s), 3.69 (3, 5), 3.83
@, ), 6.17 (1§, d, J=3.0Hs), 6.63-6.75 (SH, m), 6.80-6.84 (1B, w),
6.53-6.98 (15, W, 7.11-7.16 (IE, w, 7.81 (2L, )

(BHAS 2)

4— (4-F3I)-2, B=DAFN7x7FY) —2—(2- (3—-FFT
ERO75=0V) TFN) T /=N

TN RY 72 NEAR=UATUI R376mgE®T MFERO7
5%20mLicHlsE, EERTtert-7rFAUVALL 2mg#
mi. 159MmiteLr, REBEWI2 —RVNAFV-5— (2, 6—
DAFI—4—=b0T7x2/FY) RYAZVSTER25 0megEHA, - 4|
ToRNNELA. RERAWICHEAMENTLREIREEZL. FHRIFILT
FH L. WRMESANKEIKTRSL. WKHMRT VX0 ATERE. W
ERSILE. BRSNEREEVIFNASLAZOINIFTT74— (BN
i AFY—BERIFIN) TREL, T 74 420 5mgERt. #5
AV 74 LY )—) 1 0mL., BERIF)V2mL OBEEEKICHNS
L. XRF10%/5 Y A0KMIE] 0 0mg #MA. ERICTAREESA
TFTRET2 ABMRLE, FMBESESR. SHEREREL. RENER
BREUBSNEIAIOT RIS T 40— (BHEK : AFY-HFRIF
V) THELUT, 4— (4—F73)-2, 6—=DAFNT/)FY) —2-
(2- (3—-FF5ERO75=)0) TFN) 7x/—N120mgERik.
'H—-NMR (CDC1,) 6 ppm:1.48-1.74 (3H m), 1.98-2.12 (78,
n), 2.14-2.27 (16, n), 2.48-2.66 (20, w), 3.38-8.42 (i€, w), 3.53 (24,
brs), 3.69-3.79 (1, w), 3.81-3.96 (2§, m), 5.05-6.30 (1H, w, 6.32
(\H, dd, ]=2.8, 8.TH3), 6.39-6.52 (3§, w), 6.680 (1H, d, J=2,8Hz)

(BHM5 3)
4— (4—-RIDNAFY-3 -1V TRENTZZNANT7ZN) -8,

JOTVITS AN OrRAIaAt |
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m

E—IJAFNT =YY

3, B—URAFN—4—=+aRIEIFA—) 6. 0. ThIT7IZ
OxYBRER (4 —RIDONTFFV~3—-4VTOEITZ)N) 3—RZD
128. 3g, WMK2. 71gEMRRTRAEAFL 10 0mL MR
., MBEFrUTFITI6omL k. ERICTS HMNELE. Ty
25%L. SREMERELE. ASNERELHRIFIN3 0 0mL ITHHE
#%. 1mo 1 /LEM. 1mo | /LAER{ETF b U T AKEN. SMEMRANR
F 1} U D AKEN. RASDK TR L. NS EARRT Y XD b
TERS. REREL. RV 7o VkefRlk, ROENEANT ViR
27—=)y100mL EEERIFIL2 OmL OMEEEITERL, XBT10%
NIDYLABRMIE 2. 0 g 2XHICATIA, XRICTKREENTRE
T2 4RMRRLAE. FRBESES. SHERERNL. REIEREECE
BTV ICHMR. SRBMART U U LK. MRAHDRTRAER L
7. KRBT RHAKRT /R ULTERS. REBEL, S50 ERER>
UASNIIAIOR ST 4 — (BHEE : AFY-FRIFN) TR
MWL, 4— (4—RODONFFI—3 -1V TBENTZZNANT 72))
-8, B—VAFNTF=U>3. 7T1ge&Bk.

'H—-NMR (CDC1,) 6 ppm:1.16 (68, d, J=6.9Hz), 2.34 (6H,

s), 3.32 (1H heptet, J=6.9Hsz), 3.67 (2H, brs), 4.88 (2H, s), 6.49 (2H,
), 6.57 (18, dd, 3=2.0, 8.6Bz), 6.70 (1H, d, J=8. 5Hz), 6.96 (1H, d,
J=2. 0Hz), 7.26-7.50 (GH, m)

(BHH5 4)
2-yranExvl-1—- (6- (2, 6—IAFI—4—-=buazz/*
) —2—EROFITzoMN) ¥V BEU2 - IOAFVN—1—
[5—(2.6—9}?»—4—:§u7:}#9)—2—}b#97::
V. X¥ v

1, 5—UAFN—4— (4-ArFYTx/FY) ZhaARIESE5. 0
EEYTUAFYNTEFNIOYRT. 35 gRMLAFL>25mLicE

SDOGCID: #WO  EXRM31D-" -
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ML, XNBETEEEFS 1 0mLRTLE, 7T SANTERICT
2 ORiMRL %, RIBRSWKAEY-><DMA. BRI FILTHIBL
k. ARMERABBKRT F )T AKEHE, SNAHATHAERL. X
BRI X0 LTERS. MERMILE, SE5NEREES Y AYNESA
20X bS5 7 40— (BHEE . AFY-BRTFV) THERL, KicHEE
LEZS023&00. 69gD2-unxylh—1- (65— (2, 6
—PAFN—-4-Z=bO7x)FY) —2-bROF¥7z=N) XY )%
R BICBHLETIS O a2 ED2, 748D 220 AFYN—-1~
(6—- (2, 6—JAFN—4—=bOTx/)%Y) —2-AbFyT7x=
N 5 ) ek,

2=aAFoN—-1—- (56— (2, 6—PAF)~-4—=bOa7x/%F
¥) —2-cROFy7xN) ¥/

'H-NMR (CDC1,) 6 ppm:0.77-1.35 (5H, m), 1.60-1.95 (6H,
w, 2.23 (6H, s), 2.67 (2M, d, J=6.THz), 6.84-7.00 (26, m), 7.07 (1H,
d, J=2.6Hz), 8.04 (2H, s), 12.07 (18, s)

2=-20AFIN—-1—- [5—- (2, 6 —PRAFN—-4—-=bO7x/.F
V) —2-AMFIIx=N]) XIF >

'H-NMR (CDC1,;) § ppm:0.88-1.36 (50, m), 1.45-2.00 (6H,
w, 2.20 (6H, s), 2.81 (2H, d, J=6.7Hz), 3.86 (8H, s), 6.82 (1H, dd, )
=3.1, 9.0Hz), 6.87 (1H, d, J=9.0Hz), 7.01 (1H, d, J=3.1Hz), 8.00 (2H,
s)

($EM5 5)

BEN S 4 LABOHEKIZED. BITOAWESRLE,

(6— (2, 6—-YAFN—-4-=bD7x /%) ~2-RPFyT7x=
N (2—RARFPIz=)V) A '

'H-NMR (CDC1,) 4 ppm:2.32 (68, s), 3.60 (3H, s), 3.66
(38, s), 6.77-6.84 (2H, m), 6.88-6.93 (2H, x), 6.96-7.03 (IH, m), 7.40

SDOCID «<WO  CRIEAT | »
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-7.47 (14, o), 7.51~7.656 (1H, m), 7.99 (2H, S)

($EHI5 6)

(5— (2, 6—=JAFN—4—=bn7x/FY) —2—-ROFIT7xZ
M (2=APFIYTx=V) AF I BEU (65— (2, 6 —=IAFN~
4—=—hku7x/FY) —2—-bRuaFy7z)) (2—-bROFI Tz
W AFIY

(56— (2, 6 —VAFN—4A-=bPOT72/)FY) —2—RA+FIT7xZ
M (2=-ARF¥7zxz)) A¥/>1. 01 g&#HMEAFL>30mLiK
WAL, KATF 1 MEHERTROREAF L il 2mL EWTUAR,
R iI-T—-RIEELE, REEASEXK2 0 0mL EH{EAFL 5 0mL
ORSHICMA, ERICT-RMELE. FRAEIWL, KRERLAFTV
YTHELE. FRRESDYE, MABEUKRT b YU AKEN. ERAdK
THEXRER L, EKHERTYRITLATERS. REBELE. BR5HhEARE
BB NS LT N T 74— GBHEE . RIFI—AFY)
THRL. (56— (2, 6 —PAFI—4-—=bur7z/F¥) —2-ER
O%> 7o)l (2=AREI 7o) AFIE (66— (2, 6—FR
Fh—-4—=ba7x/%) —2-eRoF¥7x=))) (2-EROFY
Txo)V) A¥ I OBEW (38:62) 148mgEfk.

[5—(2.6—9%?»—4-:bu7:/#9)—2—tFn#97::'

W (2—=RAbFIT7x20) AT/ >

IH-NMR (CDC1,) & ppm:2.23 (6H, 3), 3.73 (3H, s), 6.72
(14, d, J=3.0Hz), 6.78-6.86 (2H, m), 6.87-7.05 (2§, m), 7.27-7.32 (IH,
0, 7.43-7.53 (15, »), 8.00 (2B, s), 11.99 (IE, 3)

(6— (2, 8—DPAFN—4—=bO7x/FY) —2-EREFI Tz
N (2-eROFT 2N AF )Y

1H—NMR (CDC1,) 8 ppm:2.23 (68, s), 6.77-6.92 (20, w, 6.
95-7.06 (38, m), 7.39-7.54 (26, m), 8.00 (2H, s), 10.08 (1E, s), 10.60

SOOI «WC © JBM31EA1 | »
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(1H, s)

(BHN5 7)

2= FIN—1- (56— (2, 6—PAFN—4~=bO7x/%
¥) —2-tvRoFyrx=N) THI Y

2=20AFV)N—-1—- (56— (2, 6—JAFN—4—-—bpTx %
¥) —2-RAMFPTXZN) IH) 2. 628 MEAFL>100mL
AR, JKMET 1 M=HLEHRIROBMAF LMK 3. 2mL &8
TL. ZRIZT2 4RMMRLE. XRRERTREBSWICAY /—)$10
mLATR, FEMEDX, FERIFILTHELE. FiRESHAAHA TSR
BL. RAHRT XSO ATERS. RERNEL. 2->0A2I)-1
— (6- (2, 6-VAFN—4—=bDT7x /%) -2—-kkpRL Iz
SN I5)2. 45BN,
'H-NMR (CDC1,) 8 ppm:0.77-1.35 (6H, m), 1.60-1.96 (6H,
w, 2.23 (6H, s), 2.67 (26, d, J=6.7Hz), 6.84~T.00 (24, ll) 7.07 (18,
d, J=2.6Hz), 8.04 (2H, s), 12.07 (i, s)

(BHM5 8)
2= (2=20BAFINIFN) —4— (2, 6—-DAF)—4—=}n7
xI¥Y) 7 )N

2= 0AFUN~-1— (6— (2, 6—DAFN—4—=bnIx/*
V) —2-eROFITxN) XI5 /2. 60gEHIEAFLY50mL
. ERMET U7 FuRR]1 OmLBIUKFYIFILSY 5.
SmLEWTL. HRIZT2 4MMLLE. REBEWRKTRRL. R
LFNTHE LR, HiREEBRNERART DUy AKER. SUSEATH
kﬁ#b.ﬁ*ﬂl?ﬁ*yvbfﬁﬂﬁ.ﬂElﬂb.ﬁBhkﬁﬁE?U
AFNASAI AT T S5T 44— (MHEE : AFY>2-BRIFI) TR
L. 2~ (2= 2OAFINIFN) —~4— (2, 6~ Jx?»—4—_b
Q7x/%Y) 72z/-N2. 0g¥ k.
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'H—NMR (CDC1l,) 8 ppm:0.80-1.01 (26, m), 1.07-1.35 (4K,
w, 1.37-1.50 (2E, u), 1.57-1.80 (5, w, 2.21 (68, ), 2.45-2.60 C2E,
), 4.56 (18, s), 6.39 (16, dd, J=3.0, B.6Hz), 6.53 (18, d, J=3.0Hz),
6.65 (1H, d, J=8.6Hz), 8.00 (I, s)

(B%M69)

BEH S 8 LRBOLEIZLD, PTokSsMESRLE.
4— (2, 6—VAFN—4a-—=bn7z)FY) —2— (2~ (4—-FFT
ERO¥SIZI) TFN) T/
'H-NMR (CDC1,) 8 ppm:1.27-1.38 (2H, w), 1.47-1.56 (3H,
m), 1.81-1.68 (2H, m), 2.21 (6H, s), 2.53-2.60 (2H, m), 3.32-3.40 (2H,
w, 3.93-3.99 (2H, m), 4.62 (1H, s), 6.38 (1H, dd, J=3.0, 8.6Hz), 6.5
6 (1H, d, J=3.0Hz), 6.63 (1H, d, I=8.6Hz), B.00 (2H, s)

(B%5456 0)
2— (6 —RIDNAFV—3— (A—DRIDNTI)—2, 6—TAF)
Zx/FY) —2=RARF7N) Tanr—2—-3—))

1= (6 —RIVNEIHV—3— (4—DRIDNTI)—2, 6~IDAF
NIz /)FY) —2—-AMFy7x220V) TH) 1. 32g@85Fh5E RO
7532100mLicrL. PNIBEET—78CIKTL. 14MAFIN
VFUADPIFNI—5F M4, 0 5mL EREMTITNEAE. FTOE
3 0MMEE. RSBASWEY-KDEERITRELUE. REBAWICH
AT ESOLAKEMA4A 0mL 20X, 1 00MERLAR. KRIF)
THIHLR. FENEATAHUKTRESL., BAMERY VXY A TERE.

MEBEL, 2~ (6—-ROVNFFI—3— 4—-IRIVITI)-2,

6 —IAFNT2/)FY) —2-AbF¥TxN) Fanr—-2-F—N1.
37 g &k,

'H-NMR (CDC1,) 3 ppm:1.72 (60, s), 2.02 (6H, s), 4.93
(3H, s), 4.61 (48, s), 5.00 (2H, s), 6.25 (1E, d, J=9.1Hz), 6.47 (24,

+ "OCID: «WO__C»ed1BA1 | >
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s), §.53 (18, d, J=9.1Hz), 7.22-7.42 (156, m)

(BHM6 1)
N, N-PRIDN— (4— (4-RIDNARY—- 3 -4V TOR=N— 2
—AMEYTXIHY) —8, B-VAFN) F=U

2= (6—RIVNAFY—3— (4—DRIVWVTFI)—2, 6—DAF
WZ2x)FY) —2—-AbFo7z2)) Tans—-2-F—)vl. 37g%
HEAFL Y2 0mL ML, MR OmL #mA. ML < 2 02
L. REBANEINL. KEEHEAFL > CHELE. FRREEDE.
2mo 1 /LAKR{ET b U DAk, SANSHEKTERAESL. KKERY
FRIOLTERS. REMEL. RONERERSUIFNHTLIOTE
757 4— (HEE : BRIFIV—AFH) TTHHEL. N, N—=DR>
P (4— (4—RIDNFFI—3 -1V TOR=V—2—-AFFITx
J%Y) ~8, 5—PAFN) 7=V 8 0 8ma &Mk,
'H-NMR (CDC1,) 8 ppm:2.03 (6H, s), 2.12 (3H, s), 3.95
(36, ), 4.60 (4H, 5), 4.97 (25, s), 4.99 (IH s), 6.35 (15, s), 6.22
(B, d, J=9.0Hz), 6.44 (15, d, J=0.0Hr), 6.47 (2, s), T.23-T.44 (15H,
»)

(BHN6 2)

4- (2, 6—PAFN—4—=baT7x/)%Y) TJx)—-)

4— (4—RAbFT7x/FY) =38, 5—DAFN ORI 20
3mg¥EEAFL 2 5mLicRL., — 7 8TIRT1IM=E=RERTRDOE
EAFLBM150 u LEMTLES SRICT—RERLE. RBREAEW
eXK5 O0mLiTinA. 1RMEERLASR, KERSWERLATFV Tl
L. HiRMEMAINEART MU AKESNEBAREKD 1 : 1 B8N
THEL. BKERT /XYL TERR. REBRL. ROSNERELHE{
AFV 2 EAFHRTRERLEL, 4— (2, 6 -PAFI—4—-=bOTx
/¥Y) 7x./)—)8 4mg e fllk.

HDOCHD: <WD GER4II0A1 | »



10

16

26

WO 02094319 PCTAIP02/04601

'H~NMR (CDC1,) 6 ppm:2.21 (68, 3), 4.49 (1H, s), 6.58-6.
86 (2H, o), 6.72-6.78 (2H, w), 8.00 (2H, s)

(BHH6 3)

3— (3-(4—- (2, 6—DPRAFN—4—=bO7x/)F>) 72 )FIR
FN) ZxZN) TOUIRAFN

4— (2, 6—VAFN—4—=POT72/FY) 7x7—-N400mgk
3—-70¥—-3— (3-TREAFNT7xZIN) O BAFIHE 1 4m
EZ7ER/40mLITERL., BRRAVDAT O OmegEMX. 3 HMinm
BELE. REESGWERERRL. AONEREICKEMA, BHRIFLT
SHU %2, FRESAANAEAKTHERL. SKER<T 720 ATERE, B
EREL. RoNEREEUNSNVESAIOI WIS 70— (¥R :
BRIFN—AFT) CTHBL. 3- (3— (4— (2, 6—DAFN—
4—==b0T7x)FY) F)FVAFN) Z=20) FZUNBAFIVG O
4mg &8k,
'H-NMR (CDC1l,) § ppm:2.21 (6H, s), 3.81 (35, s), 5.02
(2H, s8), 6.46 (1H, d, J=16.0Hz), 6.65-6.80 (2H, m), 6.85-6.90 (2H, m),

7.37-7.50 (38, w, 7.57 (1H, brs), 7.70 (1H, d, I=16.0Hz), 8.00 (2H,
s)

(BEHM6 4) :
3— (83— (56— (2, 6—IAFN—4-—=-buox/¥¥) —2—-kEn
FIRIINY 72N TIVIVRAFN

3— (8- (4- (2, 6—UAFN—4—Z=bO72 /%) 72 /%Y
AFN) ZxZh) FOUNRAFIVG 0 Omgic PU 7 F0fR4mL ¥
mA. —RERBREL . KERS® ISR T b U LK E R
IFNENXA. SRICT1RMEEEL >, IEESHE/EL. AXJETRT
FITHEHLLE, FREESDE, HAAKTRSL. HKEETRIY
ATHHME. RERELYE. B5hREEI YIS NVESLIOINSST

$8D0CID: WO GIRS310AY | »
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4 — CHSHNNK : RRIF L —AFH>) TRBL. 3— (3- (5— (2,
6—IAFN—4-Zb07x/)FY) —2-EROFIRIVN]) Tx=
W) THUMBAFIK2 0 4mg &ABY.

'H-NMR (CDC1,) 6 ppm:2.19 (66, s), 3.81 (3H, s), 3.94
(28, s), 6.38 (1H, d, J=16.0Hz), 6.45 (18, dd, J=3.0, 8.7Hz), 6.56 (1H,
d, J=3.0Hz), 6.68 (IE, d, J=8.THz), 7.18-7.40 (4H, w), 7.64 (1, d, ]
=18.0Hz), 7.98 (2H, s)

( #HM65)

83— (83— (6- (4-73/-2, 6—VAFNTIx/%Y) —2—-kKn
FURIDN] TxZ)) Tudm _

83— (3—-(5- (2, 6—VAFN—4—=bu7x/)FY) —2—-ER
OQF RPN 7x20) Z2UNBRAFN204megdTFFSERRTS
30mLiCEML. 2mo | /LAKREF R TAKSMZ2ZmLENX. 7
WAVBEAT S OCRT—HitRL A, KERSWERERML. Sohi
R¥IC2mo | /LERENX. ERIFII - THELE. FiRREEEDAHIK
THSL. BKUMT TRV LATERS, RERBL. 3— (3—- (5— -
(2, 6—FPAFN—4—=bOT7x/FY) —2-EROFIRIJN) 7
X)) TZ7UNR198mg &R, ASNE3— (3— (56— (2, 6—
PAFN—4-ZbOTx/FY) —2—-ROFIRXIDN) 7220 7
JUMBRERW, TEOSEM 6 6 LHROLEICLD, 3— (3—- [6—
(4—73X /-2, 6=PAFNT2)FY) —2~-ROFIRIIN) 7
x=)V) o iReaRlk.

'H-NMR (CDC1,) 4 ppm:2.00 (6H, s), 2.57 (2H, t, J=7.8H
3), 2.88 (2H, t, J=7.8Hz), 3.87 (2H, s), 6.42 (2H, s), 6.43-6.48 (2H,
n), 6.66 (1H, d, J=8.THz), 7.00-7.05 (34, w), 7.15-7.18 (1H, m)

($%M6 6)
4— (4=73)-2, 6=JAFN7x/)¥¥) ~2—- (4~FP5kkn
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ESZVAFN) Tz)—N

4— (2-RIDNAFY—5- (2, 6-VAFN—4—=bOT7x)F
) RYPUFY) FRSERBES52202mg&T¥ /-1 0mL, B
BRIFN2mLOBENKRICHEREL. XKBT10XT T ABNRMIKS Om

g EREIRAVTHXA. SRTCTAREBBATRET2 4RMRLLE. FTiE

WESEE. SHEREREL. RSNEREE VA NVASLAIOR NS
574— (EHIE: AFY-BRTF)) TRRL, 4— (4—-F3 /)~
2, 6—VAFNTLIFY) —2— (4—-FRFSEROESZAAFN) 7
m/—»llémgéﬁt.

IH-NMR (CDC1l,) 6 ppm:1.26-1.41 (2, w), 1.49-1.61 (20,
w), 1.74-1.88 (18, w), 2.03 (6H, s), 2.42-2.52 (26, m), 3.26-3.40 (2E,
m), 3.55 (26, brs), 3.89-4.00 (26, m), 5.30 (IH, brs), 6.31 (1H, dd,
1=3.0, 8.6Hs), 6.39-6.48 (H, m), 6.56 (IH, d, J=3.0Hz)

(BEM6 7)

BEH6 6 LMROFGEICLD. A TFTOAWMESELE.

1- (66— (4=72)-2, 6=IAFNT7x)FY) —2-kROoFy7T
=) —2-oandxv NIy ) >

*H—NMR (CDC1,) 6 ppm:0.76-1.38 (5H, m), 1.45-1.95 (6H,

m, 2.04 (6H, s), 2.67 (2H, d, I=6.7Hz), 3.64 (2H, brs), 8.44 (2H, 3),
6.87 (1H, d, I=9.0Hz), 6.94 (I1H, dd, J=2.9, 9.0Hz), 7.07 (1H, d, J=2.
9Hz), 12.00 (iH, )

4— (4-7T3)—-2, 6—VAFNTzI)FY) —2— (2-vIuAxy
WIFNY Zx)—)

'H-NMR (CDC1,;) 6 ppm:0.85-0.98 (28 m)., 1.08-1.33 (4§,
m, 1.40-1.60 (2H, w). 1.55-1.81 (GH, m), 2.03 (6H, s*, 2.48-2.68 (2H,
w, 3.60 (2H, brs), +4.52 {!H, brs), 6.38 (1H, ad, 1=3.1, 8.6Hz), 6.42
(2H, s), 6.56 (1H, d, I=8.6Hz), 6.68 (1H, d, J=3.1Hz)

CID: <W. " 0R0RMN: .1 ] >
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4~ (4-72)-2, 6—PAFNTIx)FY) ~2—-14VTOPNH—3—
ArF72)-N

'H-NMR (CDC1,;+CD,OD) 8 ppm:1.39 (68, d, J=7.1Hs),
2.06 (6H, s), 3.55 (1H, heptet, I=7.1Hz), 3.96 (3H, s), 6.02 (iH, d, ]
=8.8Hs), 6.24 (1H, d, J=8.8Hz), 6.47 (2H, s)

4~ (4—APFY—3— (2~ (2-APFITxN) ITFN) 7%
¥} =8, 5=VRAFNT=UY

'H-NMR (CDC1,) 6 ppm:2.01 (6H s), 2.80-2.90 (48, m), 3.
48 (2H, brs), 3.76 (3H, s), 3.80 (3H, s), 6.41 (20, s), 6.44 (1H, dd,
J=3.1, 8.8Hx), 6.59 (I1H, d, J=3.1Hz), 6.67 (1H, d, J=8.8Hz), 6.82-6.85
(20, m), 7.03-7.06 (1H, m), 7.12-7.18 (IR, m)

(4~-737-2, 6—DAFN7x=)) (4—-EROFP-3-1YTn
EWVZzZN) AZ )Y B
'H~NMR (CDC1,) 6§ ppm:1.22 (68, d, J=6.9Hz), 2.03 (6H,
s), 3.26 (1H, heptet, J=6.9Hz), 6.40 (2H, s), 6.64-6.68 (IH, m), 7.34-
7.41 (16, w), 7.81 (1H, brs)

4— (4-T3)-2, 6 —JAFNWRID)) —2—-4YTONTx/)—
y 2

!H~NMR (CDC1,) 8 ppm:1.19 (66, d, J=6.9Hz), 2.15 (6H,

s), 3.08 (20, brs), 3.21 (1M, heptet, I=6.9Hz), 3.86 (2H, s), 6. 45(21{.
s), 6.61-6.59 (20, m), 6.89-6.92 (IH, w

4— (4=APFIRUDN) -8, 5—DRFIT=UY
'H~NMR (CDC1,) 8 ppm:2.14 (6H, s), 3.48 (2H, brs), 3.76

(3, s), 3.88 (20, 8), 6.43 (2H, s), 6.74-6.78 (2, m), 6.90-6.93 (ZH,
m)

SDOCH:; <WO._SRDL310A1_I_>
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4— (4-TX/)-2, 6—=PRAFNI7z/)FY) —2—- (4—-7)An7=x
¥V 727N

lH—NMR (CDC1,+CD,OD) & ppm:2.00 (6H, s), 8.34-6.41
(26, n), 6.37 (28, s), 6.86 (1H, d, J=8.7Hz), 6.93-7.06 (48, n)

4— (4-T73)-2, 6—PAFNI7z)*Y) —2— (4—-FF5kRn
B3NV AXY) 72 /-

'H—NMR (CDC1l,) 6 ppm:1.73-1.83 (36, m), 2.01-2.07 (%,
w), 2.04 (6H, s), 3.53 (26, brs), 3.53-3.60 (2H, w), 3.95-4.00 (2H, m),
4.38-4.46 (15 W, 5.24 (5, brs), 6.14 (IE dd, I=2.8, 8.7H), 6.14
(28, ), 6.49 (1H, d, J=2.8Hz), 6.76 (1H, d, J=8.7Hs)

4— (4-T=2X)-2, 6—=DRAFIRIPN) —2— (4—-Fr5k Rl
FENERY) T /=N

'H-NMR (CDC1,+CD,OD) 4 ppm:1.72-1.80 (20, m), 1.97
-2.04 (26, m), 2.14 (6H, s), 3.48-3.57 (2B, m), 3.85 (2H, s), 3.93-4.0
0 (2H, m), 4.33-4.60 (1H, =), 6.456 (26, s), 6.45-6.50 (1H, w), 6.54-6.
66 (1H, »), 6.76-6.80 (1H, m)

(HM6 8)
1— (4-T3)—-2, 6—VAFNIL)FY) —4-RIDNFFY-5,
6, 7. 8—~FhrIekarryL> _
1=RIDNFFV—4— (2, 6—VAFN—-4—=bn7z/%Y) —
5, 6, 7, 8—~FbFFLROF7HVL>15. 5mgBXY/)—5mL.,
FRIERRI S 1mLOBEAEKICEML. XAT1 0%HEMRMES
mg&#/ECHT TR, BRICTARSEETZET2 4RMIEELE. F
B EsKR, SHEMEREL. RSNEREE YIS NVASTA 7O
J574— (BHEE: TV -HRCoFI) THNRL, 1—- (4-73)

8000, JND  CHDEBIGAT | >
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—2, 6—-DAFNTTIFY) —4-RVNAFY—-5, 6, 7, 8-F
FSEROFTIIL14. Ome Bk,

'H~NMR (CDC1,) 8 ppm:1.70-1.94 (45 m, 2.04 (6L, s), 2.
68-2.95 (4H, m), 3.47 (2, s), 4.96 (26, s), 6.02-6.12 (1H, m, 6.38-6.
64 G, m), 7.20-7.50 (3H, w)

(BHHM6 9)

BEFI6 8 LRBOFH®ICL D, BITOMSWESEKL™,
4— (4—RIINAFY—3—4YTOCNT)F*Y) —2, 3, 6—F
yrooy=y>

'H-NMR (CDC1,) 8 ppm:1.21 (8H, d, J=6.9Hz), 3.37 (IE, h
eptet, J=6.9Hz), 4.19 (2, brs), 6.0l (3, s), 6.42 (1H, dd. J=3.1, 8.
§Hz), 6.76 (1E, d, J=8.8Hs), 6.82 (IH, s), 6.88 (1H, &, J=3.1Hz), 7.29
-1.47 (GH, ®)

4~ (4-ROVNAFY—3—4VYTUENTI L) F3) — 38, 6—DF0
Try=y

IH-NMR (CDC 1) 3 ppm:1.21 (6H, d, J=6.9Hz), 3.37 (18, h
eptet, J=6.9Hz), 3.7 (2H, brs), 5.01 (20, s), 6.45 (iH, dd, J=3.1, 8.
9Hz), 6.77 (1H, d, I=8.9Hz), 6.85 (1H, d, J=8.1Hz), 6.90 (2H, s), 7.28
~1.45 (E, m)

4— (4—-RUDNFFV—-3 -1V TUENIZ)FY) —2, 3, B—h
YRAFNT =Y > '

'H—NMR (CDC1,) 6§ ppm:1.19 (6H, d, J=6.9Hz), 2.03 (3H,
8), 2.06 (8H, s), 2.08 (3, s), 3.36 (IH, heptet, J=8.9Hz), 3.46 (2H,
brs), 4.99 (2!{. s), 6.33 (1H, dd, J=3.0, 8.8Hz), 6.46 (1H, ), 6.72 (1
H, d, J=8.8Hz), 6.80 (18, d, )=3.0Hz), 7.27-7.46 (6H, m)

EDOCK: «WO_OIND4318A1_)_»
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4— (4—RYDNAF—5, 6, 7, 8—FhFeRO—1-FIFNF
F*¥) -2, 3, 6—-hUSponFzY >

'H—-NMR (CDC1,) 8 ppm:1.75-1.88 (48, m), 2.74-2.80 (2H,
m), 2.87-2.95 (26, w), 4.18 (25, s), 4.98 (ZH, s), 6.10 (iH, d, J=8.8H
1), 6.52 (15, d, J=8.8Hz), 6.82 (IH, s), 7.28-7.45 (6H, m

6— (66— (4—73/)-2, 6—JRAFN7x2/F¥) —2—EROFIR
¥IN) —2H—-BUSI—3—-F

lH-NMR (CDC1,+CD,0D) o ppm:2.01 (6H, ), 3.84 (2H,
s), 6.43 (2H, s), 6.60 (1H, dd, J=3.0, 8.7Hz), 6.66 (1H, d, J=3.0Hz),
8.70 (18, d, J=8.THs), 6.86 (1H, d, J=9.7Hz), 7.26 (1§, d, I=9.7Hz)

4— (4-F3I)-2, 6—IJAFNTIHY) —2— (2— (4~F}5
ERBES=A) IFN) Tz /-

IH-NMR (CDC1,) 6 ppm:1.23-1.36 (20, m), 1.45-1.56 (3H,
x), 1.60-1.68 (26, m), 2.04 (6, ), 2.52-2.568 (28, m), 2.73 (3H, s).
3.31-3.40 (2B, w), 3.91-3.98 (2, m), 6.39 (IH, dd, J=3.0, 8.THz), 6.4
4 (28, 5), 6.54 (1H, d, 1=3.0Hs), 6.59 (1H, d., I=8.THz)

4—- (4—RIDPNFFV—8—AVYTONTI2)F) —8, 5—VRAF
N7=y>

'H-NMR (CDC1l,) 86 ppm:1.19 (6H d, J=6.9Hz), 2.04 (6H,

), 3.38 (1H, heptet, J=6.9Hz), 4.99 (2H, s), 6.38 (iH, dd, J=3.0, 8.8
Hz), 6.42 (24, s), 6.73 (18, d, J=8.8Hz), 6.79 (IH, d, J=8.0Hz), 7.23-
1.48 (0, m)

(BHM7 0
N— (4= (4 =RZIONFAFV-3 -1V TN T2 )F3) —3, 65—
PAFNZ =) ARSI FRIFN

HDOCHE <43 CERMIBAT | »



10

15

WO 02094319 PCT/JP02/04601

4— (4—ROVNARY—-3—AVTOVNT2IFY) —3, 5-DXR
FNF=U>1. 37 geBEAFL >3 0mLICHML, PUDL0. 07
6mLEMA . XKAMETI/OuRBRIFIO0. 04 7TmLEWTFL. 3
MEETRRLE. REESHICHER SmL X, MRIFILTHBHLE,
AT AT BRART b U oK. SRR TR L. KRR
RITXVULTERS. RERRL. REZVASNVASLAIOR NS
4 — (EHEE : AP —-FRIFN) TTHRL. N— (4- (4R
INAFY—3—4YTOEN T2 %Y) —8, 5-DAFNTz=M) &
VIRZ KRIFINL. 47 gk,

IH-NMR (CDC1,) 8 ppm:1.19 (6, d, J=6.0Hs), 1.82 (3E, t,

J=T.18z), 2.11 (6H, ), 3.37 (IH, heptet, J=6.9Hz), 4.23 (M, q, I=T.
1Hz), 5.00 (2, s), 6.36 (iH, dd, 1=3.0, 8.8fz), 6.50 (1H, brs), 6.73

(18, d, 1=8.8Hz), 6.78 (1H, d, J=3.0Hs), 7.11 (2!1..- s), 7.28-7.48 (bH,
n)

(BEHT 1)

N— (4— (4=RIPNAFY—-8—VYTOCI I IFY) — 27N
A0-3, 5—TAFINT7x2ZN) HII RBRIFI

N— (4— (4—-RUPNFF¥—-3~1VTOENT/)F) —3, 5
—DAFNT =N ANVNRIKRIFNT48. 6mgEl, 2—20n
IF50mLIZEML. N—7)lF0—-6— (FUZNFaiAFIL) PUD
=UA-2—-AEX—FEMALSK. HRT15HMMEL. Ficl 2N
ML . Bet, KREAWICHERE 2 OmL 2. B FILTH
HUA, FRNEMRREKTRRL, SKRRTY X0 ATERS, RE
REL. RER VAP NISLAIOR NS T4 — (MEHEE : AFY—
FERIFN) ICTHML. N— (4—- (4—RIINFF¥-3—V 7Ot
WIx)HY) —2=70F0—-3, 5—JRAFN7x2=0) ANV RBL
FN348. OmgERE,

'H-NMR (CDC1,) 8 ppm:1.19 (66, d, J=6.9Hs), 1.34 (38, t,
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J=T.1Hz), 1.96-2.20 (6H, m), 3.36 (1H, heptet, J=6.9Hz), 4.28 (zﬂ; q,
J=1.1Hz), 5.00 (2H, s), 6.34 (1H, dd, 7=3.1, B.8Hz), 6.66-6.84 (2H,
n, 7.16-7.53 (BH, m), 7.73-7.92 (18, m

(BEBWT 2)

4— (4—-RIPNAFY-3 -4V T/OENT2)FY) —2-TNFO-
3, S—VAFNTV

N— (4— (4—RIPNAFV-83—aVTONTIFY) —2-~-7
MAo—-38, 5—=IAFN7xz=N]) AIVNRI FRIFN3I 40mgRIY/
=1 0mLIEEML. 1mo 1 /LAKRET FUTLAKEMBmML €MX,
9 0 TCTIRMIELE. HEHESWEKTHRL. ERIFNLTHEHLE,
HIRME MRS TRS L. SKRRT X7 LATERS. MERRL.
REZUISNVASAIOT NI 574 — (BHER : \FY5—HRTF
) IETHNRL, 4— (4—-RIPNAFV-3—av7oeNT7x)%)
—2=7)F0—-38, b—PAFNTZ=V>200mgERE.

1H—-NMR (CDC1,) 6 ppm:1.19 (6H, d, J=6.9Hz), 1.93-2.10
(6H, m), 3.36 (1H, heptet, J=6.9Hz), 3.57 (2H, brs), 5.00 (2H, s), 6.3
6 (1H, dd, J=3.1, 8.8Hz), 6.51 (iH, d, J=9.9Hz), 6.73 (1H, d, J=8.8Hsz),
8.77 (1H, d, J=3.1Hz), 7.20-7.54 (GH, m) °

(BHHAT7 3)

(4—F37-2, 6—DAFNTzN) (A—RIDNFFY—-8—qY
FOUNT =) AT )Y

(4~73)-2, 6—IJAFNTx=N) (4—bROF-3-4VT
a7l A 86megdFbIRO7521 smLicEhL,
KA TRBRES A IMgERITUNTOIR3 6 u L BINX. FHIB
AETIRCT—RRELE. REDEARER. SHERERN:". 50O
REEUISNVERIOT RS 77 — (RS : AFY /—FRIF
V) KTHMLT,. (4-73/)-2, 6=PAFN7N) (4D

HOOCID: ND  QEBA310AT | »
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ARy —-3—-4VTOUNT W) A¥ /)2 8mg e Rk,

TH—-NMR (CDC1,) 6 ppm:1.24 (68, d, J=6.9Hz), 2.04 (6H,
s), 3.39 (1H, heptet, J=6.9Hz), 3.66 (2H, brs), 5.13 (2, s), 6.39 (2H,
s), 6.83-6.88 (1H, m), 7.32-7.44 (SH, m), 7.48-7.53 (1H, m), 7.88 (1H,
brs)

(BEMT 4)
2, 2, 2-pYZhAO0—-N— (4— (4—APFIRVN) -3, 65—
DAFNZ7xz2)) FERFR R

4— (4—APFIRIDN) -8, 5—=PAFNT=VU 662mg#&
BWEAFL >3 0mLiTEML, CUD 266 uLEMARS. XBTICT
PUZNAORMREKE4 2 0 o LEMA, ERICT-REMRLE. KBRS
SEXTHRL. BRIFI CHEHLE. HFRREK. SAARRKRSNU D
AN, MAKEUKTEREERL. KR /X207 ATERR. RER
#L. 2, 2, 2-BPUTNFO-N- (4— (4—RAPFIRIDN) -3,
§—VAFN 7)) PEA7IR83 6mgiBE.
'H-NMR (CDC1,) 4§ ppm:2.25 (6H, s), 3.76 (3H, s), 3.97
(28, s), 6.75-6. 83 (28, m), 6.86-6.92 (2H, =), 7.27 (2H, 8). 7.73 (18,
brs)

(BHN7 5)
2, 2, 2-PUZNZFO-N- (4— (3— (4—-TNFORV1N) —
4 -t RAFIRIDN] —8, b=IAFNTxZN) TEFTIF

2, 2, 2-pPUZHF0-N— (4— (4—RAPFIRID)) -3, b
=PRAFNZ7xZNV) ZEFTIR836mg Bl AFL > 5mLICHML,
4 =703 uRVAINIO) RT0p LERETNI=UALL ImgEM
A, SR TRERLE, RESHICK2 OmLEMA, 3 05NERK
THRLES, REBGWEREAF V- THRELE. FREEK, ETDR
ART BT LKBMTRRESR L, KRS XDT LATERS. RER

SDOCID: <WO_SRa18A1_)_>
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#L. RohiREEVASNVERI ORI 5T7 4 — (BRMBE : NFY
—KBRIFN) ITTHRLT, 2, 2, 2—-M)7FDO—-N- (4- (3
— (4-7NFax V1) —4— ROFIRIV)] —3, 5—-FJAF
7z )) 7ERT7XIR48meg &Rk,

IH-NMR (CDC1,) 8 ppm:2.22 (6H, s), 3.94 (2H, s), 6.98
(1, d, J=8.6Hz), 7.07-7.20 (46, m), 7.26 (20, s), 7.85-7.61 (2H, m),
7.76 (1H, brs), 11.68 (1H, 8)

BHHT 6)

(56— (4=F3I/)—2, 6—-DAFIRIIN) —2-bLROFS Tz
V) (4=-INFaT7=lN) AF ) >

2, 2, 2-MUZNAB-N— (4—- (33— (4—70FaXV/1N)
—4-EROFIRIDN) —8, 5—DAFNTxz=)) PEFTI 46
mg&r¥/—-)y3mLicEM. 1mo 1 /LKER{EF MU AKEMIm
LEmA, ZHI BEKTF6 0CIIT3 0 2MMRLA, KSEAWERE
ML, BONAREEKICHNAL, BEAFL > THHLUE. FHREEN
BURANEF R U AN, SRAEUKCHERES L, MAMRTZRITA
TERS. REBEL. (5- (4—F73 /-2, 6-JAFNRIIN) -
2—EROFL T2l (4-TNFOT7zo0) A¥ )22 6me &Mk,
IH-NMR (CDC1,+CD,OD) 8§ ppm:2.11 (6§ s), 3.8 (K,
s), 6.42 (2H, s), 6.95 (1§, d, J=8.6Hz), 7.10-7.17 (26, w), 7.16 (IE,
d, J=2.08z), 7.22 (18, dd, J=2.0, 8.5Hz), 7.57-7.64 (ZH, W)

BERATT)
4— (4—-F3)-2, 6 —IAFNTx)FY) —2— (2—YranFy
V—=1-ktRaFxIFlV) 7x=/)-N

XKBETARLEFIXR LU TAS. 6mgdFF7LEa752>1 0mLic
BBL. 1-(5—-(4—7F3)-2, 6 —IAFNT7)¥¥) —2—ER
OF7xN) —2—-2anFINIF /)52, 3mgEMA. ZAT

H00CID .AD G- TR 1>
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R MMAL . FERAWEKTRRL. FHRTFITHHLE, FiRAE
BAAEKTHRSL, BKHRT /X TLATERS. RMERKL. REE
VASNASLIOTNSTT 4 — (BHEER : AF52-BRIFN) T
WYL, 4— (4-73/-2, 6—=DAFNTx2)F) ~2— (2—-'?/9_
ONF YNV —-1-eRaFxyIFN) 7x/-560. OmgERit.
'H—NMR (CDC1,) 6 ppm:0.73-1.94 (138, n), 2.03 (68, 3),
3.58 (2H, brs), 4.75-4.93 (16, m), 6.30-6.50 (3H, ), 6.50 (18, d, J=8.
8Hz), 6.60 (1H, d, J=2.8Hs), 7.29 (IH, d,- J=3.1Hs)

(BBA7 8)
(6— (4=73/-2, 6—DAFN7x=/%Y) —2-ERDOFV Tz
W} (2-RApFST2)) AF )Y, BXUY (56— (4—-P73/)-2, 6
—PAFNTx/FY) —2—-bROFP7xzo))) (2-kEROFT 7=
W) AFI—)

(65— (2, 6-VRAFI—4-=bOTz/%) —2-LEOFLTx
SN (2—RAbR¥Tx=N) RF )& (56— (2, 6—DAF)—4-—
—ha7z/%Y) —2-EROF¥7x=)) (2-EROFYT7z=0)
A ) DREW (38:62) 148mageRRIFIN20mLICEHML.
REBS (IV) 1 7mgéni. ERICTARSESTRET 2RMERL
e FWESRL. SHEREREL. BOSNEAEES YN NEES O
RT3 74— (RN NEY-BRIFN (3:1) ) CTHRILT.

(6— (4-73/-2, 6-—?);‘3‘)#?:::/4‘-:’/) —2-btRo*xyyx=
V) (2-RA+F>T7x=M) A¥/v42megd (5— (4—-73/-2,
6—IAFNTx /%) —2-EROFI 7)) (2-EROFIPTIx
=) A¥ =7 2mg e,

(6~ (4-F732/)-2, 6-VAFNT72/%) —2-LROFST2=
V) (2=RXAbFoTx=)) XS

'H-NMR (CDC1,) & ppm:2.06 (85, s), 3.48 (25, brs), 8.71
(3H, s), 6.40 (20, s), 6.68-6.72 (1H, m), 6.77-6.84 (I, m), 6.87-6.91
(2H, w), 6.98-7.03 (1, m), 7.32-7.36 (1§, m), 7.43-7.49 (1H, m), 12.

{800CTD: «WO__ONS4310A1_L »
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08 (1H, s)

(56— (4-727-2, 6=-JAFINT2)FY) —2-k KD T7x=
V) (2= RaFy7x=)V) Ay -l

'H-NMR (CDC1,;) 6 ppm:2.04 (6H, s), 3.48 (2H, brs), 3.86
(1H, brs), 6.11 (1H, brs), 6.38 (2H, s), 6.43-6.46 (1H, m), 6.54-6.57
(18, m), 6.68-6.73 (1H, m), 6.81-6.85 (20, m), 6.88-6.92 (1L, m), 7.1
8-7.26 (1H, mw)

(BHRT 9)

1- (66— (2, 6—=YXFN—-4—=bn7x/%¥) —2—-ROF>y
2] —2—- (4=FFSERRESZN) 257> _

4— (4= AMFI 72 )FY) —8, 5—=IDAFN=baRI 199
mgER/EAFV>1 5mLIENML., 4—F S ROCS=SNTEFNY
ODUR473mgEdmX,. MEEFY 2. 6mLENTLAS. ZBI=T?2
AR, BEREWEXKL 0 0mLicdi. BEAFL Y3 0mLe
MAT2 00 ML x, EBESWEIKL . KNEHEAFL > THEL
k. AREESDE. 1mo | /LEM. K. ARRIBEEKXTF kU AKESK,
BAREUKTERRS L. MK/ ATERES MERMIL. 85
NERBREVLTNERZOT TS5 74— (ROBIR : A5 —FRL
F) KTHHELT, 1- (56— (2, 6—JAF)—4—-=bnu=z/F
¥) —2-FoFP7xo)l) —2- (4—-FFSEROVSZL) x4
&9 6mgMik.

'H—-NMR (CDC1{,) 6 ppm:1.33-1.43 (20, =), 1.60-1.70 (28,
m, 2.14-2.28 (16, m), 2.23 (6H, s), 2.77-2.82 (2H, m), 3.38-3.47 (2H,

w), 3.92-3.97 (2H, o), 6.86 (1H, dd, J=3.0, 9.1Hz), 6.97 (1H, d, J=9.

1Hz), 7.15 (1€, d, J=3.0Hz), 8.04 (2H, s), 11.%8 (1H, )

(B5M8 0)

277
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4— (4-73)-2, 6=-VAFNRIIN) —2— (4—F)yFBTx )
F) 7). BEUEG— [ (4-73I/—2, 6 —DAFNT =)
ERFOFZAFN] —2- (4-70F072)3FY) 9270
(4-RIPNFFS—-8— (4~70F0T7x)FY) TF2=N) (4—
DROPDNTI) =2, 6=PRAFINTI=N) A¥ )6 6mg&FF>
ERB7510mLiTEML. 10%8F7DTAR¥MIE (50 %K)
66mgEMA, REKTARSHATRET—REIELA, REHE2EL.
SWEREREL. BRENEREEIUNYIVERIOI NS 74— (BE
B AFS-FRIFI (1:1)) CTHNRLT. 4~ (4-73/—
2, 6—JAFIRIDN) —2— (4=7NA T2 )% Jx )1
2mged— ((4-73/)-2, 6~JAFNTx=N) EROFIAF
N —2— (4—TNA07x)FY) 72 /- 3mg R,
4= (4-73)-2, 6=JRAFWRIDN) —2—- (4—70NF0Tx)
F) 7))
'H~NMR (CDC1,+CD,OD) 8 ppm:2.11 (60, s), 3.81 (24,
s), 6.41 (28, s), 6.56-6.57 (1H, m), 6.62-6.66 (IH, m), 6.83-6.95 (3H,
m), 6.96-7.06 (28, m)

4—- ((4=-73)-2, 6=JAFNT7z=)) EROFTAFI) —2 -
(4-TNF07x)F) 7))

1H—NMR (CDC1,) 8 ppm:1.94 (1H, brs), 2.15 (6H, s), 3.56
(2H, brs), 5.46 (1H, brs), 6.13 (10 s), 6.34 (26, s), 6.77-6.82 (IH,
B), 6.92-7.03 (6H, m)

(BH618 1)
4~ (4~RYDNFFY~3—AVYTOEIRIVLN) —3, 5§—DAF
7)) RRIFN _

(4-72)<2, 6—-DAFINT2=)) (4 ~RIIPNFF—-3—4
V7BENTZIZ)) AF /22 TmeEF NS ROT75 > 3mLiCHRL.

EDOCTD: <WO_020Ba310A1_ |, >
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PO TeLEMAR, XKSRRETIFNVTONIOURL1I0 2 LERT
L. ERkT—RERLE. REESWICImo | /LERSmLEMX. B
BRIFITHIHLE, FREEK, SNEERKRT YD LHKER. STl
KTHEEALENEL. BARRT /XTI LATERE. MERRL., 4— (4R
IONAFI—3—AVTOENRISTI) =8, 5—DAFHTOIT
) RRIZF)) 3 8mpg &%, '

l1H—-NMR (CDC1,) 6 ppm:1.24 (6H d, J=6.98z), 1.34 (38, t,
J=7.1Hz), 2.12 (GH, s), 3.39 (iH, heptet, J=6.9Hsz), 3.49 (2H, s), 4.2
8 (28, q, J=7.1Hz), b.14 (20, s§), 6.83-6.88 (l1H, m), 7.30 (2H, s), 7.3
1-7.50 (6H, m), 7.88 (1H, brs), 9.25 (1H, brs)

(BHHSB 2)

SHHM8 1 LARDAGEICKD. LTOLEEWESKLE.
4— (4—RIDARY—83—MVTOCN T /) FY) — 83, B~V RAF
rvar7=y FRLFN

'H—~NMR (CDC1,) 6 ppm:1.19 (68, d, J=6.9Hz), 1.34 (34, t,
J=7.1Hs), 2.12 (6H, s), 3.36 (1H, heptet, J=6.9Hz), 3.47 (2H, s), 4.2
7 (2H, ¢, J=T.1Hz), 5.00 (2H, s), 6.35 (1H, dd, J=3.0, B8.8Hz), 6.73 (1
H, d, J=8.8Hz), 6.78 (1H, d, J=3.0Hsz), 7.20-7.50 (7H, m), 9.14 (I, s)

4— (4—RIDONAFV—-5, 6, 7, 8—FPrFROo—1-3T7FNF
*) -8, 5—YAFNTOLTZU RRIFII

!H-NMR (CD,OD) 6 ppm:1.33 (3H t, J=7.1Hz), 1.70-1.%4
(48, n), 2.09 (6H, s), 2.686-2.98 (4H, w), 3.47 (2K, s), 4.26 (28, q, ]
=7.1Hz), 4.96 (2H, s), 6.01 (18, d, J=8.8Hsz), 6.47-(1H, d, J=8.8Hz), 7.
18-7.62 (TH, m), 9.11 (1H, s)

4= (4—RIINFFY—8—AVTTINZZNAINT 7Z)V) —3,
5—=IJAFNar7T=U RRIFN

EDOCKY «<WD 02004318A1 | »

(’;L’V
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'H-NMR (CDC1,) 6 ppm:1.16 (68, d, J=6.9Hs), 1.34 (3H, t,
J=7.1Hz), 2.42 (6H, s), 3.31 (iH, heptet, J=6.9Hz), 3.47 (2K, s), 4.2
7 (28, q, J=T.1Hs), 5.00 (28, s), 6.50 (1H, dd, J=2.4, B.4Hs), 6.71 (1
H, d, J=8.4Hz), 8.97 (1H, d, J=2.4Hz), 7.20-7.40 (7H, w, 9.23 (1H, s)
2-7hFANn~4— (4-RIOIVNFFV—-3—AVTOCN T2 FY) —
3, 5-YAFNIOIT=YU KRIFN

'H-NMR (CDC1,) 6§ ppm:1.19 (66, d, J=6.8Hsz), 1.34 (31, t,
J=1.1Hs), 1.95-2.18 (6H, m), 3.386 (iH, heptet, J=6.9Hz), 3.52 (2H, s),
4.28 (26, q, J=7.1Hs), 5.00 (2H, s), 6.35 (1E, dd, J=3.0, 8.8Hs), 6.7
4 (I8, d, J=8.8Hs), 6.77 (1H, d, J=3.0Hz), 7.10-7.56 (GH, m), 8.01 (iE,
d, J=8.6Hz), 9.40 (1H, s)

4— (4—RIIPVEH%¥—5, 6, 7, 8—FFrSERD—1—-FTFNF
*¥) —2, 3, 6—MUrOuvwnr7=Y RRIFI

'H-NMR (CDC1,) 6§ ppm:1.35 (30, t, J=7.1Hz), 1.72-1.88
(48, m), 2.73-2.80 (2H, m), 2.87-2.93 (2H, m), 3.56 (2H, s), 4.31 (W,
q, J=1.1Hz), 4.98 (2H, s), 6.06 (1H, d, J=8.8Hz), §.51 (1H, d, J=B.8H
2), 1.27-7.45 (58, m), 8.59 (1H, s), 10.03 (IH, s)

4= [(4—APFP-8—(2— (2—APF¥TIx=0W) IFN) Jx)F
¥)] =38, 5—VAFNTnrT=) RRIF)

'H-NMR (CDC1,) 4 ppm:1.34 (38, t, J=7.1Hz), 2.07 (6H,

s), 2.79-2.89 (48, m), 3.47 (2H, s), 3.76 (3H, s), 8.79 (3H, s), 4.27

(2H, q, J=7.1Hz), 6.43 (1H, dd, J=3.1, 8.8Hz), 6.66 (1H, d, J=3.IHs),

6.67 (1H, d, J=8.9Hz), 6.80-6.85 (2H, m), 7.00-7.06 (1H, m), 7.12-T.18
(15, m, 7.28 (2, s), 9.13 (1H, s)

4= (4—RUIINVFFY-3 -~y Tahrz/%Y) —2, 8, 5-.—}~
Vyoogo7=l) RRIFI

EOCD; <WO_GNEO1A1 | »
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IH—-NMR (CDC1,) 6§ ppm:1.21 (6H d, J=6.9Hz), 1.35 (3H, t,
J=1.1Hz), 3.36 (1H, heptet, J=6.9Hz), 3.66 (2H, s), 4.31 (2H, q, J=T.
18z), 6.02 (26, s), 6.41 (1H, dd, J=3.1, 8.9Hz), 6.76 (1H, d, J=8.9Hz),
6.87 (1B, d, J=3.1Hz), 7.29-7.47 (5H, m), 8.60 (IH, s), 10.06 (iH, s)

4— (4—RYINVIFY-3—-4VTOENTZ)FY) -2, 3, 5—F
JAFHIOLT =) RRIFI

IH—NMR (CDC1,) 8 ppm:1.20 (6H, d, J=6.9Hz), 1.34 (3N, t,
1=7.1Hz), 2.09 (6H, s), 2.20 (3H, s), 3.36 (IH, heptet, J=6.9Hz), 3.5
1 (2, s), 4.28 (%M, q, J=T.1Hz), 4.99 (26, s), 6.31 (1§, dd, J=3.0, 8.
§Hz), 6.71 (1B, d, J=8.8Hz), 6.82 (1§, d, J=3.0Hz), 7.27-7.44 GH, ),
7.51 (14, s), 9.03 (1H, brs)

(@A 1)
4— (3— (4—70ARRIY/1IN) —4—-EROFIT7x/%3) -8,
B—YAFIRU>F7=Y RRTFI (kédl)

(5— (4—73/)-2, 6—JAFNTzI%Y) —2—-tkaFIIx
=) (4—o0Fnzxc)l) A9 /)28, 88g&MEAFL100
OmL&FFSEROTS> 70 0mL OEANIZNRL, YUDT. 3
1mLEmMAE, XBETFIFIlI~Oo-) 2y R11. 0 5mLZRTFL.
2BMEE TIE L, KERAMWICHEMS3 0 0mLEMA. MRIFILT
HH L. AR AEAREKRT FU T LAKESE, SRKEKTERESRL.
FKRRT XD LTERS. RERIL. BER2VISNASLIOR
ST 40— (EHNE: AT —BRRIFIN) KTHHEL, 4- (83—

(4=7WFARRIV1N) —4—EROFY T IFY) -8, 5—DAF
r=ol 7y RRIFII38. 20 geflik.

IH—NMR (CDC1l,) § pp-:1.33 (3§ t, J=1.1Hz), 2.10 (6,

s), 3.47 (M, s), 4.27 (%W, q, J=7.Hz), 6.94-6.88 (3H, w), 7.11-7.17
(26, m). 7.28 (2B, s), 7.64-7.69 (24, m), 9.17 (1H, s), 11.42 (1H, s)

YA D eIk | »
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(BLEH 2)

BLEN 1 ERMROAGEIZLD. BFottWmESRLE.
4— [(3—- (2= I0AFINIFN) —4-ROFSTx/FY) -3,
§—IAFNROTZY RRIFN (et 2)
'H-NMR (CDC1,;) 6 ppm:0.77-1.00 (28, =), 1.08-1.50 (SH,
w, 1.56-1.80 (5H, m), 2.10 (6H, s3), 2.46-2.82 (2H, m), 3.47 (2H, ),
4.26 (2H, q, J=7.1Hz), 4.67 (1H, s), 6.39 (1H, dd, J=3.0, B.7Hz), 6.55
(1H, d, J=3.0Hz), 6.62 (IH, d, J=8.7Hz), 7.28 (ZH, s), 9.15 (I1H, s)

4— (3- (2-3PDAFIN—1-EROFVIFN) —4—L KOS
Z7x)FY) =8, 5-IAFHNIOYT=YU RRIFIN {L&i3)
IH—NMR (CDC1,) & ppm:0.77-1.80 (16K =), 2.10 (65, s),
3.47 (20, 3), 4.27 (2H, q, J=T7.2Hz), 4.76-4.88 (1K, m), 6.36 (1H, 4, J
=2.8Hz2), 6.55 (1B, dd, J=2.8, 8.8Hz), 6.74 (1H, d, J=8.8Hz), 7.29 (2H,
8), 1.47 (14, s), 9.14 (1, s)

4— (4-EROF¥—-3—- (4-FrFEROESZIVAFN) 7%
V] =3, 5=VAFNIOT=U RRIFN (LA 4)

'H-NMR (CDC1,) 6 ppm:1.26-1.40 (68, m), 1.60-1.60 (28,
w. 1.73-1.89 (i€, m), 2.08 (6H, s), 2.48 (2H, d, J=T.1Hz), 3.28-3.40
(28, w), 3.48 (28, s), 3.88-4.00 (26, m), 4.26 (28, q, J=7.1Hz), 5.76
(1H, brs), 6.38 (18, dd, }=2.9, 8.6Hz), 6.50 (1H, d, J=2.9Hs), 6.61 (1
H, d, J=8.6Hz), 7.28 (2H, s), 9.20 (IH, s)

4— [(4-ROFy-3- (2—- (3—=FrFEROTZS=N) TFN) 7

. T/FY) -3, 5-PAFITOrTY FRIFN (LAWS5)

'H-NMR (CDC1,) ¢ ppm:1.34 (3H t, J=7.1Hz), 1.48-1.74
(8H, m), 1.98-2.27 (8H, ®, 2.45-2.65 (26, m), 3.32-3.42 (1K, m), 8.47

JRIYTE Y AN EYRIRIRAY | »
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(20, s), 3.68-3.80 (1H, m), 3.82-3.95 (20, m), 4.27 (2H, q, I=7.1Hsz),
4,78 (18, brs), 6.40 (1H, dd, J=3.0, 8.6Hz), 6.55 (1B, d, J=3.0Hz), 6.
60 (1H, d, J=8.6Hz), 7.29 (28, s), 9.16 (iH, 8)

4—- (4—tRoFy—-83— (6—FFV—-1, 6—JERDBUYI-3
~AIWAFN) Zx)F] —3, 5—PAFIenr7lU FRIFIIN (b
W 6) '
'H-NMR (CDC1,) 6 ppm:1.33 (36, t, J=7.1Hz), 2.08 (6H,
8), 3.47 (2H, s), 3.85 (2H, s), 4.26 (28, q, J=T.1Hz), 6.48 (1H, dd, I
=3.0, 8.THz), 6.53 (1H, d., J=3.0Hz), 6.70 (14, d, J=8.7Hz), 6.87 (IE
d, J=8.7Hz), T.27 (26, s), 7.28 (14, d, J=9.THs), 9.32 (IH, s)

4— (4—EROFY—3— (2=RARFIRIVAN) Tz)F3) -3,
5§—JAFNTOLT=Y RFRIFN (k& 7)

1H-NMR (CDC1,) & DDm:l.33_ (3H, t, I=7.1Hz), 2.13 (6H,
s), 3.46 (2H, s), 3.72 (3H, s), 4.26 (20, q, J=7.1Hz), 6.71 (IH, d, J=
3.0Hz), 6.77-6.92 (30, m), 6.99-7.03 (2H, m), 7.29 (2H, s), 7.44-7.48
(15, m), 9.13 (1IN, s8), 12.05'(1H, %)

4— (4-kRoFy—3— ((2—-EROF¥T7z)V) EROFVAF
V) 72)%3) =3, b=-PAFNTRTY FRIFN (LA%S8)
H-NMR (CDC1,) 8 ppm:1.32 (38 t, J=7.1Hz), 2.02 (6H,
s), 3.4 (4, s), 4.26 (2H, q, J=1.1Hz), 6.08 (1H, s), 6.38 (1E, d, IJ=
3.0Hz), 6.54 (1B, dd, J=3.0, 8.7Hz), 6.76 (1H, d, J=8.7Hz), 6.77-6.90
(38, m), 7.10~7.20 (18, m), 7.19% (20, s), 9.16 (IH, s)

o - [4—1:!*1:#—9-—5— 22— (4—FbhIFE ko Z)y) TFN) 7
)% —3, 5—VAFIRAST=Y RISV (La#9)
'H-NMR (CDCl,) 6§ ppm:1.25-1.35 (25, w), 1.33 (3K, t, J=

dED0OD M) SV >
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7.1Hz), 1.45-1.56 (3H, ®), 1.61-1.66 (2H, m), 2.09 (6H, s), 2.52-2.58
(26, w), 3.32-3.40 (2H, m), 3.47 (2H, s), 3.92-3.98 (20, m), 4.26 (2N,
q, J=T.1Hz), 5.31 (1H, s), 6.38 (1H, dd, J=3.0, 8.7Hz), 6.54 (1H, d,
J=3.0Hz), 6.61 (1H, d, J=8.7Hz), 7.28 (2H, s), 9.17 (iH, s)

4— (A—-EROF¥~-3—1VTOENRITN) -3, 5—-IAFIIO
7= RBRTFNV ({t&d10)

1H-NMR (CDC1,) ¢ ppm:1.21 (66, d, J=6.9Hs), 1.33 (3H, t,
J=7.1Hz), 2.22 (6H, s), 3.15 (1H, heptet, J=6.9Hz), 3.46 (2H, s), 3.9
2 (26, s), 4.26 (2H, q, J=7.1Hz), 4.77 (14, s), 6.54 (1H, dd, J=2.0, 8.
18z), 6.58 (1B, d, J=8.1Hz), 6.91 (I1H, d, J]=2.0Hz), 7.26 (28, s), 9.08
(15, s)

4— (8= (4=7NFuxRJLN) —4—EROFIRID)N) -8, 5
—PAFITO7=Y RRIFN (el 1)

'H-NMR (CDC1,) 8 ppm:1.34 (38, t, J=7.1Hz), 2.19 (8H, -
s), 3.47 (2H, s), 3.81 (2H, s), 4.27 (2H, q, J=T7.1Hz), 6.96 (IE, d, J=
8.68z), 7.08-7.13 (3H, w), 7.20 (1H, dd, J=2.0, 8.5Hz), 7.26 (2H, s),
7.54-7.60 (2H, m), 9.11 (1H, s)

4- (83— (4—-70hF07x/FY) —4-EROFYT7/FY) -3,
S—IAFNTOTY RRIFII (LAl 2)

'H—-NMR (CDC1,) 6 ppm:1.32 (34, t, J=7.1H3), 2.08 (6H,
s), 3.44 (2H, s), 4.26 (2H, q, J=7.1Hs), 5.30 (1H, s), 6.32-6.37 (2H,
n), 8.88 (1H d, J=9.3Hz), 6.93-6.98 (2K, m), 6.98-7.03 (28, m), 7.25
(28, s), 9.09 (IH, s)

4- ( (83— (4—7NAO7x2/FY) —4-bRaFy 7o) b RO
FUAFN) —3, 5-VRAFI~Or7Y RRIFN (LWl 3)
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'H-NMR (CDC1,) 8 ppm:1.33 (3 t. J=7.1Hs, 2.06 (I8, d,
1=3.8Hz), 2.23 (68, s), 3.45 (2, ), 4.26 (2,  J=7.1Hs), 5.50 (I,
s), 6.19 (16, d, J=3.9Hz), 6.73-6.78 (1L, m), 6.91-7.04 (6E, w, 7.22
(2H, s), 9.14 (1H, 8)

4~ (83— (4=7NF0T7x/)F*Y) —4—-ERAFIRIDN) -3, 5
—PAFINTOYT =Y KRTFN (A1 4)

lH-NMR (CDC1,) 6§ ppm:1.33 (35, t, J=7.1Hz), 2.18 (GH,
8), 3.456 (2H, s), 3.87 (2B, s), 4.26 (2H, q, J=7.1Hz), 5.41 (14, s), 6.
§8 (1H, d, J=2.0Hz), 6.61 (1H, dd, J=2.0, 8.2Hz), 6.88 (1H, d, J=8.2H
%), 6.88-6.96 (26, w), 6.97-7.05 (20, w), 7.23 (2H, s), 9.07 (1H, s)

4— (4—-ERFRoF¥—3— (4—FrSROES=NAFY) JxF
¥) =8, 5—-YAFITULTY FRIFN (k&M 15)

'H-NMR (CDC1,) 8 ppm:1.34 (38, t, J=7.1Hz), 1.73-1.83
(28, », 2.02-2.08 (2H, w, 2.11 (6H, s), 3.47 (2H, s), 3.63-3.60 (2H,
n), 3.94-4.01 (2H, w), 4.27 (2H, q, J=7.1Hz), 4.38~4.46 (1H, W), 6.27
(18, s), 6.12 (1H, dd, J=2.7, B.8Hz), 6.48 (1H, d, J=2.THz), 6.76 (1A,
d, J=8.8Hz), 7.29 (2H, s), 9.15 (IH, s)

4— (4-EROF>—-3— (4—FFFERBESSNAFY) RPN
-3, 5=YRAFITarT=U RBIFIV (AWl 6)

'H—-NMR (CDC1,) 8 ppm:1.33 (3, t, J=7.1Hs), 1.70-1.80
(28, m), 1.96-2.08 (H, m), 2.22 (6H, s), 8.47 (2H, s), 8.50-3.58 (2H,
w, 3.92 (26, s), 3.90-3.97 (26, m), 4.26 (2, q, J=T.1Hz), 4.383-4.40
(16, m), 5.51 (16, s), 6.47 (1H, brd, J=8.1Hz), 6.52 (1H, brs), 6.79
(16, d, J=8.1Hz), 7.5 (2H, s), 9.09 (1§, s)

4— (4—-cRaFy—3—-1Y7/QEN—-2 - AFNAFV I/ FV) —

EDOCID: ==Y QEEMIIEAT | >
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3, 5—VAFIeOrFT=Y RBIFN (bWl 7)

'H-NMR (CDC1,) 6 ppm:1.26 (38, t, J=7.1Hz), 1.39 (6H, d,
J=1.1Hz), 2.08 (6H, s), 3.47 (2H, s), 3.56 (1H, heptet, J=7.1Hz), 3.9
6 (3H, s), 4.26 (28, q, J=7.1Hz), 5.29 (1H, brs), 6.95 (1H, d, I=8.8H
3), 6.26 (1E, d, J=8.8Hz), 7.27 (20, s), 9.16 (IH, s)

($:EA 3)

4- (4-EROFY—3—1VTOVNTTIFY) -8, 5E—FAFNT
ox7=Y RBRIF) (LAl 8)

4— (4—-RUPNAFY—-83—41VTOaPINTI2 /%) —3, 5-IR
FIOT7U RBRIFNE 7. 3g M) WA DER-DAFIVANT
4R—%K (95:5:10) OBEANKLOOmMLICHML, ZET1 205M
BRL7%E, EERETICHES. REEUIX¥NASAIOTR ST 4
— (I : A - F)) KTHRML, 4— (4—EROxy—
3—AVFOENTx)FY) —8, 5—VAFIIOST=Y KRTF) 2
2. 1g%f@k. ' '

'H-NMR (CDC1,) 8 ppm:1.20 (86 d, J=6.9Hz), 1.33 (3H t.

J=1.1Hz), 2.09 (6H, s), 3.18 (IH, heptet, J=6.9Hs), 3.47 (2H. s5), 4.2
8 (20, q J=7.1Hz), 6.14 (1§, s), 6.27 (16, dd, J=8.0, 8.6Hz), 6.59 (1
B, d, J=8.6Hz), 6.72 (1H, d, J=3.0Hz), 7.28 (2H, s), 9.16 (1§, s)

(SLam4)

LM 3 EFHIRDHEICLD., BTOAWEARLE.
2=7hFu—4—- (4-EROFY~-3-1TVIOENT)FY) -8,
S§=IAFNTO 7Y RRIFIN (kE#W19)

'H-NMR (CDC1l,) 8 ppm:1.21 (6H, d, J=6.9Hz), 1.34 (3H, t,
J=1.1Hz), 2,00-2.13 (GH, w), 3.16 (IH, heptet, J=6.9Hsz), 3.62 (ZH, s),
4.28 (2, q, J=1.1Hz), 6.29 (1H, dd, J=3.0, 8.8Hz), 6.59 (1H, d, J=8.
6Hz), 6.71 (1H, d, J=3.0Hs), 7.99 (1H, d, J=8.8Hz), 9.41 (1H, 8)

SDOCID: «<WO_GECRAN1BA1_|_»
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4— (4—-RpDF>—-3—qVS 72NV ANVZFYZ)) —8, 65—
PAFNIOTZY FRIFI {492 0)

lH-NMR (CDC1,) 6 ppm:1.18 (6H, d, J=6.9Hz), 1.33 (3H, f{,
J=T.1Hz), 2.40 (6H, s), 3.13 (1H, heptet, I=6.9Hz), 3.47 (2H, s), 4.2
6 (26, q, J=7.1Hz), 6.50 (1H, dd, J=2.0, 8.3Hz), 6.67 -(1H, d, J=8.3Hz),
6.94 (1H, d, J=2.0Hz), 7.38 (2H, s), 9.25 (IH, s)

4— (4~ RoFx¥-5, 6, 7, 8—FrFSERO—1—FT7FNAF
V) -3, 5—=YAFITar 7Y RRIFI (ka2 1)

'H-NMR (CD,0D) 4 ppm:1.33 (30 t, I=7.1Hz), 1.74-1.92
(48, =), 2.07 (6H, s), 2.60-2.73 (2H, m), 2.89-2.95 (2H, m), 3.47 (2H,
8), 4.26 (2, q, J=7.1Hz), 4.86 (14, s), 6.95 (iH, d, J=8.6Hz), 6.39
(18, d, J=8.6Hz), 7.28 (2H, s), 9.16 (1H, s)

2, 3, 5—hUnpn—4—- (4-tROF¥-3—aV7OEh7z/F
) vul 77U RRIFN (Eaw2 2)

'H-NMR (CDC1,) ¢ ppm:1.23 (6H d, J=5.9Hz), 1.356 (38, i,
J=7.1Hz), 3.18 (1H, heptet, J=6.9Hz), 3.56 (2H, s), 4.30 (2H, q, J=1.
1Hs), 4.88 (1H, s), 6.37 (1H, dd, J=3.0, 8.7Hz), 6.63 (1§, d, J=8.THz),
6.81 (1B, d, J=3.0Hz), 8.58 (1E, s), 10.07 (iH, s)

4— (44— RFpFY—-3—a1V/OEENT/FY) -2, 3, 5—PUR
Fh=rOory7=Y RRIFN (L& 2 3)

lH-NMR (CDC1,) 3 ppm:1.22 (68, 4, J=6.9Hz), 1.34 (3H, t,
J=7.1Hz), 2.08 (6H, s), 2.20 (3H, s), 3.17 (1A, heptet, I=6.9Hz), 3.5
1 (28, s), 4.23 (2H, q, J=1.1Hs), 4.45 (1%, 8). 6.26 (1H, dd, J=3.0. 8.
6Hz), 6.57 (1H, d, j=8.6Hsz), 6.75 (1H, d. J=3.0Hz), 7.60 (1H, s), 5.04
(18, s)

<0001 ND CHDENBAL ] >
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2, 83, 5—MV2Jop-4—- (4-EROF¥-5. 6, 7, 8—FF5E
FO—=1~-}7FNFFY) 0 720 RRIFV (EAW2 4)
'H-NMR (CDC1,;) 6 ppm:1.35 (38, t, J=7.1Hz), 1.79-1.91
(48, m), 2.63-2.72 (20, m), 2.87-2.94 (2H, m), 3.56 (2H, s), 4.30 (2N,
q, J=7.1Hs3), 4.53 (IH, s), 6.02 (1H, d. )=8.7Hz), 6.44 (14, d, I=8.7H
z), 8.67 (14, s), 10.01 (1H, s)

(BLEMN 5)

4— (4-EROFY—-3—VYTOUNRIEIANEZ)) -8, 5—
AFNTOr7YU FRRIFN ((EAW25)

4— (4—EROFY -8 -1V TOUECN Iz NVANTY=N) —8, 5
—IAFNITRITZY) RRIFIIVE Omg EHERAFL > 2 0mL ITEMRL .
m—ZO0ORENERG 5meg i, HHICT 2 OFFMILLE. FBiES
EL. HSMICENRART MU TAKEEKENE, BHRIFILCHBRLE. &
REEENEWAK,. K. SOAHKTERESL. BRI TLTE
M. MEREIL, REESUIFNASLIOT I T T 40— (RN :
AFH-BRIFN) ITTHML. 4— (4—-tROFI-3—-1YV 7OV
WRAEZZVEZIN) -3, 5—VAFHTOS7=Y RRIFI51mg
&R,

'H~NMR (CDC1,) 8 ppm:1.20 (68, d, J=6.9Hs), 1.32 (35, t,

J=1.1Hz), 2.61 (6H, s), 3.21 (1H, heptet, J=8.9Hz), 3.47 (2, s), 4.2
6 (20, q, J=7.1Hz), 6.30 (1H, brs), 6.74 (1H, d, J=8.5Hz), 7.830-7.44
(36, w), 7.64 (1H, d, J=2.3Hz), 9.44 (1H, s)

(2861 6)

- 4= (8- ((4-7hFu7x=)V) EROFTAFI) —-4-EROFY

Zx/)FY) ~3, 5=PAFHTOYT=U RRIFI (ka%26)
AKREFTRIFT P TAMEEF M EROTZT0. SmLiCBNIHE,

SED0CAD: <WOL_CEXRM31BAT | »
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HR22uLEmMX, SRICT1RFMERERLE, RERSWIZ4—- (3- (4
—-7Z0FaRV1N) —4—-kRoF7x)F3) -3, 5—-_?)%?)9?
OY7=Y FRIFN23megd5F b RO7532mLsNENL, il
KTl 3RMARLE. RERESWEMNBIRKRT M) D ANKTHRL.
5 EBERIFIIITHIEHLE, FREEHEAKET MU D AR BRREKD
1: LESHNTHRRL. BKERTXTLATERSE. NEREL. #5
NEREZUASVERIOR I 5T7 14— (REWSE: AFT -0
FI) ICTHNMELT, 4— (3— ( (4-70F07=z=)) ERFOFYRF
W —4-kROFY72)F%Y) -3, 5-JAFITOITY RRIF
10 J18mg#&ERk.
'H-NMR (CDC1,) 4§ ppm:1.32 (30, t. J=1.1Hz), 2.04 (6H,
), 3.42 (2H, s), 3.52 (1H, d, J=3.GHz), 4.26 (2H, q, I=T.1Hs), 5.84
(18, d, I=3.5Hz), 6.36 (1H, d, J=3.0Hz), 6.51 (1H, dd, J=3.0, 8.8Hs),
8.73 (1H, d, J=8.8Hz), 6.98-7.03 (2H, m), 7.23 (2K, s), 7.28-7.38 (IH,
16 w, 7.50 (1, 8), 9.17 (1H, 8)

(BBEAT)

BEH 6 ERBOFEICLD. UTOLAWESELE.
4— (3— ((4—7AFAO7x=)) EROFIAFI) —4 - ROF

@ n <YV -3, 5-VAFNIOST=Y RBIFN {(L&H27)
lH-NMR (CDC1,) 86 ppm:1.33 (36 t, J=7.1Hz), 2.16 (6H,
$), 3.14 (16, brs), 3.45 (28, s), 3.85 (26, s), 4.26 (2H, q, J=T.1Hs),
5.87 (1H, s), 6.46 (1H d, J=1.8Hsz), 6.76 (IH, d, J=8.3Hz), 6.81 (IE,
dd, J=1.8, 8.3Hs), 6.98-7.04 (28, w), 7.21 (26, s), 7.25-7.31 (26, w),
25  7.56 (18, brs), 9.08 (IH, s)

(BLEF 3)

4—- (3 - (4-=-7)NFar>P)) -4-RoFxyT7x/%: ! -3, b
—-PAFNTOT7Y FRIFIIN (ke 2 8)

SETVUCY AW AOrReiahd |
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4- (3- ((4-7)0F07x)) EROFZAFN) —4—-EROF
Y72x)F%Y) -8, 5=IAFITOITFURRIFIT1I3. 5me#
LH /=1 0mLIHRL. XKSRBET1L10XNTIULARNRME 700
mg&EMX, ERICTKRBEATRET 2 4RMIRLE. Rilge 55k,
SHMENERBL. 4— (3— (4—7)0F0RID)) —4—EROFYT
x/¥*Y) —8, 5—-YRAFIIOLT=U RRIFING6 2 0mg &A%,
'H-NMR (CDC1,) 6 ppm:1.33 (3H t, J=7.1Hz), 2.08 (6H,
s), 3.48 (20, s), 3.87 (2H, s), 4.26 (2H, q, J=7.1Hz), 6.41 (16, dd, ]
=3.0, 8.7Hz), 6.56 (1H, d, J=3.0Hz), 6.684 (1H, d, J=B.THz), 6.88-7.01
(26, m), 7.08-7.28 (2H, m), 7.27 (24, s), 9.15 (IH, s)

(BLEM9)

4— (4—-RFOFy-3—- (2—-ERBFIRIV/TN) 7x/F%Y) —3,
E—VAFNTO TV R (L&W29)

4— (4-EROFY—-3— (2—RPFYRIV1N) 7 /%) -3,
§—JAFITOPURRIFN S 9mg #REAFL 1 OmLICENR
U, =7 8TCKTIMEMMERIROEEAFL /EBME 00 u LENTLRE
8. ERICT-RIPLE. ERESWIOKENA. 1RMSLES, Hit
AFVTHELE. FREE 2mo | /LERICTRPLAR. 2mo 1/
LAKRE; bUDLAKENTHIBLE, KREBELEAFVTHREFL, XKER
HEMICTREICLAS, HEAFV A5/ (20 : 1) BEBETH
HUE. FREERKERT Y XS ATERS. RERBL. 4- (4-1
FOF¥—3— (2-ERAFIRIVIN) 72/)FY) -8, 5—DAF
ary7=U RR2 4mg &8k,

'H-NMR (CDC1,) 8 ppm:2.15 (60 s), 3.52 (2H, s), 6.83-6.
87 (1H, w), 6.93 (1H, brs), 7.01 (2H, brs), 7.02-7.08 (2H, w), 7.26 (2
H, s), 7.46-7.54 (20, w, 8.20 (1E, s), 10.06 (1H, s), 10.67 (1H, s)

($B611 0)

SDOCID: <D  EDI4IIBAY | »
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4- (4-EROFXY—-3—-(2—- (2-ERDFYT7xZ) IFN) 7
J%Y) —38, 5—IAFHROST=Y KB {243 0)

4— (4—AMF¥—38— (2— (2—RAPF7xN) TFN) 72x)
F¥) =38, 6=YRAFNIOSTYU FRIFINE 5megEREAFL > 2
mLEEAL, —78CRTIM=MMERTROMEAFL iS00 1 L
EWTLES, SRICT—RIRRLE, RIBEAWICTSY ) —)20mL &M
Akt RERELY. RohEREEAY /) —)3mLIZERLAR. 1m
o 1 /LAR{EF M) U AKMMIMLEMA, 6 0CIKTS 03MIRLE,
RAEEAWERTREL,. RSNARECKENL, BFRIFLTHRELA,
AKRiZilmo | /LER. SAKMEAKERA. FERIFITHIE L. BAHR
RIXVOATERE. RERSL. 4— (4-EROF>Y—-3- (2- (2
—eROFI 7o) IFN) 7z)F%3) -8, 5-IAFIIOITZ
VURFR28mg &Rk,

IH—~NMR (CDC1,+CD,OD) 6§ ppm:2.09 (66, s), 2.70-2.83

(48, m), 3.46 (2H, 3), 6.44-6.52 (26, m), 6.72 (1H, d, J=8.4Hz), 6.78
~6.86 (20, w), 7.07-7.12 (26, m), 7.26 (2H, s)

(3eEM1 1)
4— (44— ROFI—-3—-1VYTRENT=/FY) —8, 5—VAFIT
B7=Y RRAFN (&3 1)
4— (4—=7=2)-2, 6—DAFN7x/)FY) —2—4V 707z
J=188mgeROMIUAFING20mgEL 1l OTCIKT—HRiEL .
RISBEEWERTREL. REL/VAISVASLAIOT R S74— (B

W ATY S -ERIFN) CTHEL. 4— (4—-ERDFI-8—-qY

TaeNTz)*¥Y) —8, 5—VAFNIOYTU KBRAFI153mg
2

1“J—NMR (CDCl,) 8 ppm:1.21 (58, d, I=6.9Hs), 2.10 (6H.
s), 3.17 (1H, heptet, J=6.9%z), 3.49 (s, 2H), 3.81 (s. 3, 4.81 (s, 1
K, 6.29 (1H, dd, J=3.0, B.6Hz), 6.59 (1H, d, J=8.6Hz), 6.72 (1H, d, J

Wt P A ATRAT S B
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=3.0Hz), 7.28 (2H, s), 9.09 (IH, s)

(BEp1 2)

BUEH 1 1 LRROFEICL D, UToLeweaRLE.
4= (4-EROF>-3—q1VTOUENT)FY) -8, B5—IAFINT
O>7=l RRR>DN (kw3 2)
'H-NMR (CDC1,) 8 ppm:1.21 (66, 4, J=6.9Hz), 2.10 (6H,
s). 3.16 (18, heptet, 1=6.9Hz), 3.52 (2H, s), 4.55 (1H, s), 5.24 (%M,
s), 6.30 (1H, dd, J=3.0, 8.6Hs), 6.59 (1H, d, J=8.6Hz), 6.72 (1, d, J
=3.0Hz), 7.26 (2H, s), 7.33-7.42 (5H, m)

4— (83— (3— (2—-HNBFLVIFN) RIIN) —4—EROFLTx
JFY) -3, 5—=IAFITOIT=YU RRMAFI ({L&43 3)
IH~-NMR (CDC1,) 8 ppm:2.07 (66 s), 2.61 (26 t, J=7.8H
z), 2.89 (2, t, J=T.BHs), 3.48 (ZH, s), 3.80 (36, s), 3.86 (2H, s), 6.
48 (16, d, J=3.0Hs), 6.48 (1H, dd, J=3.0, 8.3Hs). 6.65 (1H d, J=8.3H
5), 7.00-7.02 (3, w), 7.16-7.21 (1, u), 7.24 (2B, s), 9.09 (1§, s)

(BLEHM1 3)
4—- (4-bROFY=-3—aYTOaIRIVLIN) —8, 5—-IJAFIT
O>7=Y RBRIFI)N {(LAWS3 4)

4~ (4—RYTINFFZ—-3—MVTOEIRIV/TI) -3, 6~FA
FIRO 77U RRIFII SmgERRIFN1I OmLICHML, 10%
RITTLBERME (5 0 %X8KE) 3 8mgdNA. ZBMITAREHEKT
RETIRMRRLE. FWESIESK. SHERERRL. 4— (4-L R
OFY—8—AV7aRISTLIN) —8, 6=IAFNTOYT7=U KR
IFNE2 8mgBit.
1H-NMR (CDC1,) 8§ ppm:1.26 (6H, d, J=6.9Hz), 1.34 (8H, t,
J=1.1Hs), 2.08 (BH, s), 3.23 (1H, heptet, J=6.8Hz), 3.50 (2H, s), 4.2

RHI AN NONRAAIAAT | »
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'H-NMR (CDC1,;) § ppm:1.20 (6H d, J =8.9Hz), 1.32 (3H,
t, J=7.1Hz), 3.20 (1H, heptet, I]=6.9Hz), 3.49 (2H, s), 4.26 (2H, q, J=
T.1Hz), 4.80 (1H, brs), 6.35 (1H, dd, J=3.0, 8.7H3), 6.64 (1H, d, J=8.
THz), 6.78 (1H, d, J=3.0Hz), 7.86 (2H, s), 9.49 (IH, 3)

(BLEM 1 6) '

(=) —4—- (3= ((4—=7NFO7x=)) EROFVRAFI) —4—-L
FRFII7x/¥Y) -8, 5—PAFNw0r7=U FRIFIN (Le&th 3
7)

(=) —B-7OOYAVEI A TzA VRT3, TgeFhSERn

7536mLICHMRL,. —15TCICTRETF. EUP1. 8 TmLEWTFL
. RERAWIZ4— (3— (4-70F0RVT1)) —4—EROFT T
/%) -8, §-PAFNTOITY RBRLFN2. 28gDF LT
Foz5> BMemLENTL. XRIZT1 6 ML L L. RERAWE—
1 5CICTH#RL. 8 0 %BRR{LARKEML EMTLAE. RERSWEKT
FRL, FRTFIITHE L. FREE L 0 XERHBOKNET b U D AKEWE,
A BRIREUK TR L. FANRT 2T ATERE, RERILE.,
REEVATSNASAIOT RIS 74— BHEH : A9 —BRIF
V) KTHHEL., (<) —4—- (33— ((4—-ZhF0a7z=W) EROFY
AFN) —4—EROXPTx)FY) -8, 5-IAFNTOIToU R
IF)0. 315gafMk,

'H-NMR (CDC1,) 6 ppm:1.33 (38 i, J=T.1Hz), 2.06 (6H,
$), 3.45 (5, 3), 4.26 (28, o, J=T.1H0), 6.87 QIE, s), 6.36 (1F, d, J=
3.2Hz), 6.54 (IH, dd, 1=3.2, B8.8Hz), B.76 (iH, d, J=8.8Hz), 6.97-7.08
(2H, w, 7.22-7.39 (48, m), 9.12 (I1H, )

BGEA1 7)

SUEM 1 6 CHBICLT. . (+) —B—20ad{ V¥ I a7z VRS
YEHWTHUTOaWEaRLE.

(+) —4— (8= ((4—7hF0T7x=)) EROFTAFI) —4—L

HDOCID: «W 0209431841 | »
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8 (2H, q, J=1.1Hz), 6.32 (1H, brs), 6.72 (1H, d, J=8.3Hz), 7.27 (28,
8), 7.32 (1H, brs), 7.86 (IH, brs), 9.30 (1H, s)

(BLEM 1 4)

4— (3— (4-70F0RUIN) —4-LROFIRYI)) -3, 65—
DAFNTHST=YU KRIFN (L& 35)

4— [(3- (4=-70FORIVAI) —4—-EROFIRIDN) —3,
5—DAFNTR 7Y RRIFNOImg @H{EAF LV 3mLICEML.,
_l‘ YUXFN53156. 6 uLBEUMIZNFOMRImL EMA XL, 7
VABESTERCT—RIEALE, REESPICK] OnL2NA, xR
KT 1 6 MIR LS. FSRSWRELAFL > CHEILE. RiREER
RBRART M)Ak, SSNAEKTRR%S L. SKRERT T2
LATERS. RERRIL. R5NERESIVISNVERI DN ST 4—
(RO : A+5>—IRIFN) KTHELT. 4— (3~ (4—7)F
ARYDN) —4—-EROFIRIIN] —8, 5—DAFAIOFYUR
BRIFI4meg e, _
1H—NMR (CDC1l,) 6 ppm:1.33 (3H, t, I=7.1Hz), 2.20 (6H,
8), 3.46 (20, s), 3.87 (2H, s), 3.90 (28, s), 4.26 (2H, q, J=7.1Hz), 4.
62 (14, s), 6.63 (1H, d, J=B.2Hz), 6.89 (1H, dd, J=2.1, 8.2Hz), 6.74
(1H, 4, J=2.1Hs), 6.93-6.96 (28, m), 7.09-7.13 (2H, mw), 7.26 (2H, s),
8.07 (1H, brs) )

(BLEM 1 6)

3, 6—-¥7/nE—4—- (4-kROF¥-3—aVTOaisTx/ %) T
ar7=Y RRIF)N ({LAW36)

4— (4—-RIVNFFY—-3—4V a7 )F%Y) -3, 5—7
ODET U240 0mg: 2RV, HEN 1 ZUMES 3 ERAROAFKRITED.
N— i3, 6—Y70¥—4— (4-EROFY-2—-q4YyTnirz)*
) wO 7Y RRILFI]1 1 9mg i,

YAy -~ Mokt |«
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RRFYTx/FY) -3, 5~TAFITOT7Z) RRILFN (kE&#H3
8)

'H-NMR (CDC1,) 6 ppm:1.33 (30 ¢, J=1.1Hz), 2.06 (6H,

8), 3.44 (2H, s), 4.26 (28, q, J=7.1Hz), 5.87 (1H, s), 6.36 (1H, d, I=
3.2Hz), 6.54 (1H, dd, J=3.2, 8.8Hz), 6.75 (18, d, J=8.8Hz), 6.97-7.08
(H, »), 7.22-7.39 (48, ®, 9.14 (IE, s)

(BB 1 8)

4— (3— ((4-TNWF07=2))) L ROFVAFII) —4—-k RpFy
7x/)¥%¥) -3, 5—=IRAFIHTOCT=U KR ({L&W3 9)

4— (3— ((4—-7NF0T7x=)) EROFIVAFII] —4—-ERoF
¥T7x)FY) —8, 5=PRAFIInFTURRIFIINLI. 40gicTHy
J=l20mL&limo |l /LAKR{EFFUTLAKESEKZ2 OmL 20X, 7
IBEAT 6 0TICT3 0AMMRLE. KERAMERERKL. #5h
EREICKEME, PIFNI—TFNTHRERLE, KEIC1lmo 1 /LERE

fERANKEMA . FRIFIITHEHLE. FRNERAKERT XS TAT

KR, REBMEL. 4— (83— ( (4—70AD7x=)) EROFIRATF
V) —4-eROFPT7xz/FY) —3, 5§—IAFHIOIT7Y ERL.
31geflk.

'H—NMR (DMSO—d,) 8§ ppm:2.01 (60, s), 3.33 (2H, s), 6.
70 (18, d, J=4.0Hz), 5.87 (1H, d, J=4.0Hz), 6.40 (1H, dd, J=3. 2, 8.8H
z), 6.64 (1H, d, J=8.8Hz), 6.84 (1H d, I=3.2Hz), T7.01-7.13 (28, m), 1.
23-7.43 (4H, m), 9.07 (18, s), 10.03 (1H, s), 12.60 (1H, brs)

(&M 1 9)

SUAM 1 8 LRAMROLEIZLD. DITOEWMESRKLE.

2, 3, 5—-hU 700-4¢~—~ (4~ RO v—3—-qVTOCL T+
¥) IOXT7=Y @ (k&4 0)

'H-NMR (CDC1,+CD,0OD) 6 ppm:1.18 (60, d, J=6.9Hz,,

WA AN Onatast | w

V4
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3.21 (1H, heptet, J=6.9Hz), 3.44 (2H, s), 6.26 (1H, dd, J=3.0, 8.7Hz),
6.66 (18, d, J=8.THz), 6.80 (1H, d, J=3.0Hz), 8.40 (1H, brs)

3, 5—-Y78%-4- (44—t ROF¥-3—aV7ONT2IF>) v
27U FR (k&4 1)

'H~NMR (CDC1,+CD,0OD) 8 ppm:1.20 (6§, d, I=6.9Hs),

3.22 (18, heptet, J=6.9Hz), 3.47 (28, s), 6.36 (1H, dd, J=3.0, 8.THz),
6.63 (18, d, J=B.7Hs), 6.77 (1H, d, J=3.0Hz), 7.86 (2H, s)

4- (4—ERBFY~3—AYTOEATZIFY) —2, 3, 5—PUR
Fior7=) RR {L&i4q 2)

'H~NMR (CDC1,+CD,0OD) 8 ppm:1.19 (66, d, J=6.98s),

2.07 (6H, s), 2.18 (3H, s), 3.24 (1L, beptet, J=6.9Hs), 3.49 (2, 3),

6.21 (1B, dd, J=3.0, 8.6Hz), 6.63 (1§, d, J=8.6Hz), 6.7t (IH, d, 1=3.0
Hz), 7.40 (1H, s)

4- (4-EROFY—-83—IVYTON-2—R P FIT72 %) -8,
S—PAFNTOL7=Y KB (k&4 3)

'H-NMR (CDC1,+CD,OD) 8 ppm:1.39 (68, d, J=7.1Hz),
2.09 (6H, s), 3.46 (28, s), 3.56 (1H, heptet, J=7.1Hz), 8.96 (38, s),
6.93 (iH, d, J=8.8Hz), 6.25 (1H, d, J=8.8Hz), 7.29 (2H, 3)

2, 3, 5-MYPppo—-4- (4—-tRa*y-5, 6, 7, 8—FFk5k
RO—-1-37FNFFY) va 7= KR (ka4 4)

'H~-NMR (CDC1,+CD,0OD) 6 ppm:1.70-1.856 (4, m), 2.60
-2.72 (26, n), 2.78-2.88 (26, m), 3.42 (2H, s), 5.92 (1§, d, J=8.THs),
8.34¢ (18, d, J=8.THz), 8.36 (1H, s)

4— (4-tROFy-8— (6—F4FYV—-1, 6-VEROUSV—3
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—AVAFN) T )FY) -3, 5-VAFITOLT=Y R (bA%4
5) '

'H—NMR (CDC1,+CD,OD) 6 ppm:2.07 (68, s), 3.45 (2,
8), 3.85 (2H, S_). 6.46-6.53 (3H, m), 6.70 (1H, d, J=8.6Hz), 6.85 (IH,
d, 1=9.7Hz), 7.25-7.30 GE, m)

4— (4-tEROF¥—3—- (2—- (4~F+rF RS- TFN) 7
r/F¥Y) —3, 5—IAFivR7=U Rl ((k&W4 6)

IH—~NMR (CDC1,) 6§ ppm:1.28-1.34 (26, m), 1.46-1.53 (3H,
w, 1.61-1.68 (28, W), 2.10 (6B, s), 2.51-2.57 (2, w), 3.32-3.40 (24,
m), 3.46 (2, s), 3.92-3.98 (26, m), 6.38 (1H, dd, J=3.0, 8.THz), 6.5
2 (1E, d, J=3.0Hz), 6.61 (18, d, J=8.7Hz), 7.29 (2E, s)

4— (4—-EROFI—3—AVYTOBIRIVIIN) -3, E—JAFNT
nx7=YUFm (tLEih4 7) '

'H~NMR (CDC1,+CD,OD) 8 ppm:1 22 (6H, d, J=6.9Hz),
2.10 (6H, s), 3.27 (1H, heptet, J=6.9Hz), 3.46 (2H, s), 6.73 (1H, brd,
J=8.4Hz), 7.28 (2H, s), 7.35 (18, brs), 7.79 (I1H, brs)

14— (4-EROFY-3—VTORIRIDN) —8, 5—VAFHTDO
Y7=U R ({t&#48)

'H-NMR (CDC1,+CD,OD) 8 ppm:1.19 (6§, d, J=6.9Hs),
2.21 (68, s), 3.19 (IH, heptet, J=6.9Hz), 3.46 (28, s), 3.81 (2, s),

8.61 (IH, dd, -J=2.0, B.1Hz), 6.58 (1€, d, J=8.1Hz), 6.91 (1H, d, J=2.0
Hz), 7.23 (2H, 3)

4— (83— (4—-7)ARIYVA);: —4—-EROFIRIIN) —8, 5

—VAFNRTOITZU KR (LA 1 9)

'H—NMR (CDC1,) 8§ ppm:2.20 (6H, s), 3.53 (28, s), 3.92

ITYTHT JAT) NARANIRAL | -~
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(24, s), 6.97 (I1H, d, I=8.5Hz), 7.07-7.17 (38, m), 7.15-7.23 (3H, m),
7.63-7.62 (28, m), 8.25 (1H, brs), 11.68 (1H, s)

4—- (83— ((4—-70FO07xZ))) EROFIVAFII] —4—ERDOFY
RIZN) —8, 5=IAFNhTar7=l Rt ({L&#H50)

'H-NMR (CDC1,+CD,OD) 8 ppm:2.15 (6H s), 3.43 (2§,
s), 3.85 (2H, s), 5.84 (1H, s), 6.51 (1H, d, J=1.4Hz), 6.72 (1H, d, J
=8.3Hz), 6.76 (1H, dd, J=1.4, 8.3Hz), 6.96-7.03 (2H, m), 7.20 (2H, s),
7.25-7.33 (20, m)

4— (83— (4-70FarRUV)) —4—EROFIRID)N) -8, 5

JAFIIOSTZY KR (ERMS 1)

'H-NMR (CDC1,+CD,0D) 6§ ppm:2.19 (6H s), 3.44 (2H,
8), 3.87 (4, s), 6.63 (20, s), 6.70 (1H, s), 6.90-6.96 (2H, m), 7.10
.17 (8, W, 1.28 GE, 3

4— (83— (4-7NAD7x2/F¥) —4—ROFI T2 /F*Y) -3,

B—YRAFNTOIT=U KR {LA¥SE 2)

'H—NMR (CDC1,+CD,OD) & ppm:2.04 (65, brs), 3.40 (2
H, brs), 6.27-6.38 (26, w), 6.80-7.03 (5§, w), 7.20-7.30 (2, brs)

4—- ((3—- (4-ThF07x2/)%FY) —4—-EROF¥7x)) ERD
FYAFN] -3, B=VRFhTOIFT=U RR ({E&WS5 3)
1H—NMR (CDC1,+CD,OD) & ppm:2.23 (60, s), 3.43 (2H,

s), 6.17 (1H, s), 6.76-6.79 (1H, m), 6.89-8.93 (4H, ®), 6.93-7.01 (2H,

m), 7.19 (20, s)

4—- (3— (4—7)F07x2/)%Y) —4—-EROFIRIIN) -3, b
—DAFN=OLT7=) KR ({L&W5 4)

E00CID: <D  OOBEBAY | »
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1H-NMR (CDC1,+CD;OD) & ppm:2.19 (6H s), 3.42 (2H,
s), 3.87 (2H, s), 6.55 (IH, d, J=2.0Hz), 6.60 (1H, dd. IJ=2.0, B.3Hz),
6.86 (tH, d, J=8.3Hz), 6.86-6.92 (2H, m), 6.94-7.02 (2H, m), 7.22 (2H,
8)

4— (4-bROFY—3— (4-FFILRBEI=NFFY) 7x/%
) =8, 5=IJAFHTOT=U KR (LAW55)

'H-NMR (CDC1,+CD,OD) 8 ppm-=1.73-1.84 (2, », 2.02
-2.10 (26, ®), 2.11 (GH, s), 3.45 (28, s), 3.54-3.61 (26, m), 3.95-4.0
3 (2, »), 4.38-4.47 (IH, m), 6.12 (1H, dd, J=2.8, 8.7Hz), 6.48 (15, d,
J=2.8fz), 6.76 (18, d, J=8.7THz), 7.29 (2E, s)

4— (4-tRFOoFy—-8— (4—-FIFSERDESFZNFF) RIDN)
-3, 5-YAFNTOTU Kt ({(E&W56)

'H-NMR (CDC1,) § ppm:1.88-1.78 (24, mw), 1.93-2.02 (ZH,
n), 2.21 (6H, s), 3.46 (26, s), 3.50-3.56 (2H, m), 3.92 (2H, s), 3.93-
3.99 (2H, m), 4.33-4.38 (1H, m), 6.46 (1H, brd, J=8.2Hz), 6.52 (I1H, br
s), 6.78 (1H, d, J=8.2Hz), 7.26 (2H, s)

4— [(4-EROFY—3— (2—RARFIRIVIN) 7z /%) -3,
E—IAFIIva>F7=Y Rk ({L&#W5 7) -
'H-NMR (CD,OD) 6§ ppm:2.11 (6H, s), 3.41 (2H, ), 3.T1
(3H, s), 6.68 (1E, d, J=3.0Hz), 6.78-7.00 (38, m), 7.02-7.12 (1H, ®),
7.23-7.37 (3H, w), 7.44-1.56 (1, m)

4— (83— (8— (2—-HNVREYIFN) RODN) ~4—k ROFSTx
J V) =8, 5-PAFNaT=URE ((L&W5 8

'Y -NMR (CD,0OD) 6 ppm:2.02 (6H s), 2.53 (20 1, J=7.TH
z), 2.83 (25, t, J=1.7Hsz), 3.82 (2, s), 6.31 (1, d, )=3.0Hs), 6.4l

WYVIN- A AL .
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(1H, dd, J=3.0, 8.6H3), 6.67 (IH, d, J=8.6Hz), 6.93-7.05 (3H, m), 7.08
-7.18 (18, m), 7.26 (28, )

4— (4—-tROF¥-5, 6, 7, 8—FhSERO—1—FI7FNAF
) —8, 5—IAFNTOYT=U FR ({L&%W59)

"1H-NMR (CD,OD) 8 ppm:1.73-1.88 (45 W), 2.05 (6E, s), 2.

69-2.61 (2H, m), 2.78-2.88 (2H, m), 3.42 (2H, s), 6.86 (1H, d, J=8.7H
), 6.35 (1H, d, J=B.THz), 7.30 (2H, s)

4— (83— (2-7pAFVNVIFN) —4-EROFVY7x/FY) —3,
§—DAFITOr7=Y) e (L4886 0)

'H-NMR (CD,OD) 6 ppm:0.81-0.98 (20, m), 1.08-1.47 (6H,
w, 1.56-1.80 (6H, m), 2.08 (6H, s), 2.51 (2H, t, J=7.8Hz), 3.43 (2N,
8), 6.37 (I1H, dd, J=3.0, 8.6Hs), 6.42 (1H, d, J=3.0Hz), 6.62 (1B, d, J
=8.6Hz), 7.31 (2H, )

4— (83— (4—-7)AFarR>PN) —4—-RoOF7=/%>) -3, 5
—PAFIIOTY RB ({LA&W6 1) :
'H—NMR (DMSO-d,) 8 ppm:1.99 (6§ s), 3.32 (2, 1), 3.
79 (26, s), 6.82 (1H, dd, J=3.1, 8.6Hz), 6.53 (iH, d, J=3.1H:z), 6.68
(IR, d, I=8.6Hz), 7.00-7.13 (2H, m), T.14-7.27 (23H, w), 7.32 (24, s), .
9.06 (1H, brs), 10.07 (1H, s)

4— (83— (4—=70FuxR>/1N) —4~ELFOFI T )FY) -8,
S—=IJAFIIOT=Y KR ({(LA6 2)

'H-NMR (DMSO-d,) 6§ ppm:2.06 (68, s), 3.82 (20, s), 6.
62 (1H, d, J=2.7Hz), 6.80-6.96 (2H, m), 7.25-7.42 (4H, w), 7.68-7.82
(22, o), 8.82 (18, s), 10.04 (1H, s), 12.61 (IH, s)
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4~ (3— (2—-320AFIN—-1-EROFZIFN) —4-EROFY
7x/¥%¥) -3, 5—IJAFITOLTYU R ({LAis6 3)
*H—NMR (DMSO-d,) 4 ppm:0.76-1.85 (13, x), 2.02 (6H,
s), 3.33 (28, s), 4.78-4.93 (14, m), 6.38 (1H, dd; J=3.2, 8.7Hz), 6.62
(18, d, J=8.7Hz), 6.70 (1H, d, J=3.2Hz), 7.33 (2H, s), 8.86 (1H, 3),
10.02 (1, s), 12.61 (1H, brs) '

2-7hF0—-4— (4—EROFI-3—aAVYTOENTI=/FY) -8,
B—JAFNTO7=U Rt (k&6 4)

'H-NMR (CD,OD) 8 ppm:1.15 (66, d, J=6.9Hz), 1.96~2.12
(6H, m), 3.23 (1H, heptet, J=6.9Hz), 3.51 (2H, s), 6.28 (I1H, dd, J=3.0,
8.4Hz), 6.56-6.68 (2H, w), 7.69 (1H, d, J=8.0Hz)

4- (4-bROF>P—8— (4—FFSEROEVSZNAFI) 7%
¥) -3, 5=JRAFNIOr7=U KR ({LAW6 5)

'H—NMR (DMSO—d,) 6 ppm:1.06-1.28 (26, m), 1.37-1.50
(26, ), 1.66-1.80 (18, m), 2.02 (6H, s), 2.38 (26, d, J=7.1Hs). 3.11-
3.26 (26, m), 3.33 (20, s), 8.70-3.85 (26, m), 6.34 (1, dd, J=3.1, 8.
THz), 6.42 (1H, d, J=8.1Hz), 6.66 (1H, d, J=B.THz), 7.33 (2H, s), 8.86
(18, s), 10.09 (1B, s), 12.55 (15, brs)

4— (4—kbkoF¥-3-(2- (é—i-lﬁl:an?:M IFN) 7
r/F) =3, 6—PAFNTOLTV FR (k&6 6)

'H—-NMR (DMSO—d,) § ppm:1.36-1.61 (30 m), 1.84~2.15
(8H, =), 2.30-2.66 (24, m), 3.12-3.26 (1H, m), 8.33 (2H, s), 3.48-3.80
(3H, m), 6.32 (iH, dd. J=3.1, 8.7Hz), 6.48 (1H, d, J=3.1Hz), 6.656 (1H,
d, J=8.THz), 7.33 (2, s), 8.8% (1H, s), 10.03 <iH, s), 12.83 (iH, br
8)

JATIrYy A ArRsnakt ).



10

16

20

WO 02094319 PCT/IP02/04601

120

4— (4-RFOFY—-8—V7O0EN 72 NVANZP=N) —3, 65—
PAFNVTOTZU KR ({t&%H6 7)

'H-NMR (DMSO—d,) § ppm:1.07 (6H, d, J=6.9Hz), 2.34 (6
H, s), 3.11 (1E, heptet, J=6.9Hz), 3.35 (2H, s), 6.50 (1H, dd, J=2.4,
8.4Hz), 6.63 (1H, d, )=8.4Hz), 6.83 (IH, d, J=2.4H:), 9.26 (1H, s), 10.
16 (14, s), 12.60 (1H, brs)

4— (4—tROF—3—-AYVTOUENRIVTIANE=N) —3, 5—D
AFITar7=l RR ({t&4#6 8)

'H-NMR (DMSO-—d,) 8 ppm:1.15 (6H, d, J=6.9Hz), 2.53 (6
H s), 3.20 (lH.. heptet, J=6.5Hz), 3.36 (2H, s), 6.956 (1H, d, J=8.G5Hz),
7.34-7.50 (36, m), 7.56 (1H, d, I=2.4Hz), 10.37 (1B, s), 10.51 (1R,
8), 12.65 (1H, brs)

4- (4-ROFY—-3~14VYTOENZ2/)FY) -8, 5—DPRAFII
Br7=U R ((E&#W6 9)

lH-NMR (CDC1,+CD,0OD) 8 ppm:1.90 (68, d, J=6.9Hz),
2.10 (6H, s), 3.21 (1H, heptet, J=6.9Hz), 3.48 (2H, s), 6.26 (IH, dd,
J=3.0, 8.7Hz), 6.69 (1H, d, I=8.7Hz), 6.71 (1H, d, )=3.0Hz), 7.27 (2R,
3)

SUaA 2 0)
4- (3-((4—-7)Fu7=zV) EROFVAFI) —4—-E ROF>
Jx)%Y) —3, 5-VAFNOLT=YU RBF UYL (LAWTO)
4- (3- ((4—70Fn7xz=)V) EROFVYAFI) —4~ERDF
$7x)%Y) -8, B-VDAFNIOALT=U RRIFN2. 28g&R%Y
J=N20mLKEML. 1mo l /LAREFMIUAKEKZ OmL €
A. 50CTIMMMELE. RERSWICKESIFII-FNERNR, X
MEAPL, 1mo | /LERENMATFAL. HRIFILTHIEHLE. Hl

JAETTUO ADY AARANIast | .
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RERARBRT XY ATERL. BEERETCERLLE, BEC2mo
1 /LARMEF FUTAKNSNA. 3mLMA. WREREFEL, 4~ (3
- [ (4=T0FO7x=l) EROFVAFN) —4—-EROFT I )F
3] =8, 5—VYRAFNIOST=U RBFRUDAL. 53 gafr,
'H—NMR (DMSO-d,) 6 ppm:1.99 (6E s), 2.87 (2, s), 5.
86 (IH, s), 6.37 (18, dd, J=3.0, 9.0Hz), 6.84 (1H, d, J=9.0Hs), 6.80
(18, d, J=3.0Hz), 6.98-7.12 (2H, m), 7.20-7.38 (4H, m), 12.23 (IH, s)

(BGEM2 1) _

BLEM 2 0 EMROFEIED,. Bl FTOAMESRLE.
4- (8- ((4-7hFa7x=V) EROFVAFN) —4—-EROFD
T7x /%] —8, 5—~-UAFITOLT=U RRIUIA (LE&W7 1)
'H-NMR (DMSO—-d,) § ppm:1.99 (6H, s), 2.84 (24, s), b.
88 (1H, s), 6.38 (1H, dd, J=8.1, 9.0Hz), 6.67 (1H, d, J=9.0Hz), 6.84
(16, d, J=3.1Hz), 7.00-7.15 (2H, m), 7.24~7.40 (48, m), 12.48 (1L s)

(-) —4—- (83— { (4—=TNh#AD7z=))) EROXRTAFI) —4—k
ROFL7x /%) -3, 5-IAFITOCT7=U KRF MDA (B
#W72)

'H—NMR (DMSO-d,) 4 ppm:1.99 (68, s), 2.90 (H, s), 5.
71 (18, s), 6.87 (1§, s), 6.39 (1H, dd, J=3.1, 8.6Hz), 6.66 (I1H, d, J=
8.6Hz), 6.84 (1H, d, J=3.1Hz), 7.00-7.15 (26, m), 7.28-7.40 (4H, m), 9.
22 (1H, brs), 12.14 (1H, brs)

(+) —4—- (3= ((4=INFOT72=)) EROFTAFN) —4—L
RUuF7x /%) ~8, 5—=VAFITOOT=Y RRF PUD A {La&
W73)

'H~NMR (DSO—-d,) 6 ppm: (.99 (6H, s), 2.93 (%M, s), 3.
" (5, 5), 6.8/ (15, s), 6.39 (1, dd, j=3.1, 8.6Hs), 6.66 (1E, d, I=

TNl JAD  (ETRETTART | »
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8.6Hz), 6.84 (1H, d, J=3.1Hz), 7.00-7.15 (2H, w), 7.23-7.40 (4, m), 9.
18 (1H, brs), 11.99 (1H, brs)

(BLEH 2 2)

X (4— (3= ((4—-70F07x=)) EROFVAFIN] —4—-ER -
O¥37x /%) — 3, 5—-VAF0r7=U KM ANy Ih (kE
#74) '

4—- (3—- ((4-=7Z)FD7xz)) EROFTAFIV) —4~-EROF
¥7x)%Y) -8, b—VAFNTOXT=YKRO. 358 gtkiR{tb
AoUA30mEgEAY /=)L 3 0mLICMA. ERICT 2HMELE, K
BESHERERMEL. YX (4— (3—- ((4-7)0FA07x2)k) EED
FYAFI) —4-LRoFITx/FY) -8, 5—VAFhTO T
KW #9800, 370 géRie.
1H-NMR (DMSO—-d,) 6 ppm:1.99 (68 s), 3.04 (2H, s), &.
71 (18, s), 5.87 (1H, s), 6.40 (14, dd, J=3.1, 8.6Hz), 8.65 (1E, d, J=
B.6Hz), 6.82 (1H, d, J=3.1Hz), 7.00-7.15 (2H, m), 7.23-7.43 (4, m), 9.
17 (18, brs), 11.21 (1H, brs)

(BLEM 2 3)
4— (3—- (L (4=-70hF07x2)) EROFVAFN) —4—-EROFY
T7x/¥%¥) -8, 5=IAF)IT07=Y) RRAFII ({L&W#75)

4— (3— ((4—-7)F07 ) EROFVAFIN) —4—-ERpF
YI7x)¥Y) -3, 5—IAFHTOLToURRFIMIIALTSSmEg#
10mLORAY /J—)izHhUL, VEAFIO0. 123mLERNX. 40T
KT—RONERL L. ERSWEXTHERL., BRIFI THELE &
MEEK. RABIRANRT b U LAKEN, MUK TERYCSRL. Rk
BYZ2IULATERS. WEREL. SR5NEREES UL IVERI O
rI574— (REENK: \F0>—BRIFI) CTHHLT, 4- (3-
((4-7HF07z)) EROFVYRAFN) —4~bROFY T/ F
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¥) -8, 5—UAFNIOLT=U KRAFIES 5mglt,

IH-NMR (CDC1,) 8 ppm:2.04 (66, s), 3.30 (16, d, J=3.3H
7), 3.46 (26, 3), 3.81 (3K, s), 5.86 (1E, d, J=3.3Hz), 6.36 CIE, d, )=
3.0Hz), 6.53 (1H, dd,” J=3.0, 8.88z), 6.75 (1, d, J=8.8Hs), 6.98-7.04
(7B, w), 7.26 (26, s), 7.28-7.34 (2, m), 7.38 CIH, s), 9.07 (1H, s)

(BEH 2 4)

(+) —4— (83— ((4a—-7hFuT7xz=))) EROFVAFIL) —4—E
ROFII7x/Fd) —3, 5—IAFNTO7Y RRL-FOII73
R (k&% 76)

(+) ~4—- (3= ((4—-70F0T7x2=))) EROFIAFN) —4—~

EROFIT7x)F—3, 5—SAFNOCT=UKRRFMNIDAL. O
gBLUL—-FUL 7IREMEO. 51g2Kk20mLicBRxH. 6
OCRKTHME L. EEICTHEDRARL. THMEAWMLT. (+) —4-—
(83— ((4—-TNFA07x=)l) EROFVAFIV] —4—ERoxy o
JFY] =3, 5-PRAFIOTURRL-FaI > 7IRE1. 11
g &k,
'H—~NMR (DMSO—d,) 6 ppm:2.00 (66, s), 2.60-2.70 (IE,
»), 2.81-2.92 (1§, w), 3.16 (2H, s), 3.45-3.57 (1§, m), 6.71 (1H, brs),
5.87 (18, s), 6.39 (IH, dd, J=3.2, 8.6Hz), 6.80-6.80 (3H, w), 6.8¢ (1
H, d, J=3.2Hz), 6.97-7.44 (10H, n), 7.50 (1H, s), 9.14 (1H, brs), 10.8
3 (1B, brs)

(BB 2 5)
8, 5-Y/uE—-8" - (6-FFY—-1, 6—PROrY¥>O>-3
—AIWVAFN) —L—910=r {L&W77)

&% 77%. JP61/1676 L3RRI NFAMHM3 3 ~FRICL
TREL -,

JEDOCI: WO | -
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N—[4—[3—[(4—7»tn7;:»)tFn#v}?»];4—t
KaFxs7x/FY] -3, 5—=DAFNT )] FFUI FRIFIN (&
4%78)

2w 78%, JP06/172275KEREN~EM2 0 LARICLTH
&KL,

N- [3, 65—V AFN—4—- (4-EROFY—-3—aVTOENTx)
F) RANVIN] JUs > (La¥#79)

{LEW79%. WO00/3907 TRhERINAREM2 1 1AL
THEL X,

(EESR b ORI TTHRAE)

ARFOAYRA THSPRBENEBEET I=X . FiCHE—ER
(1) TRINSEAWELRENS OXKBLYICHEX NS, FTX b
Y YANKI S VA7 25— LORAEETIHSHAEN L. HELIN
EAEOT—H—BRTHIRBUI NI FE S-S YRAT25—¥ (G
STP) MREELAHERR. BIUEELRNERECHANT S 0RO
h—BRTBD7—INIINIFFIAT7xT—Y (GGT) EHWICET
¥ @ShrFReEnseER e 5. S5tk add. FRAY VYT
YEREETIHE. FENROMMENMTHHEALA TS, A5 UBEE
@13, FRBFINVEZERDShIEEANEMTH D, EDTHRLKER

AT, BoTHUBEAWIE. FEOPHELIERNHMNE L TEDTHAT
HD.

EDOCKY: <WO.__BH0FA10A1 | >
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ROME

1. FIAMOSIANKRFS AT 25— VYRENBERAEETHRIE
FIEREBETAA N eHYPRD ELTEEFTD, FEOFEEIIER
5 HpiEA.

2. HERRBREVERBERT I 8. ISRV F AETHE
RERT S, BRH 1 CEROFEO T 2 i1 E NN,

.'m 3. MERREIVE2EETI=Z Mt IFO—B% (1) -

X R A
Y:Q\vj?rn’ ®
y2

G,

RIBLURZ. ThEhINILT. C, ,FA3NE. MUIAFOAF
V& NS RTFEERVT IAEBERL ;

R, AREF. C, ;Th*NE. FUIZNARAFNESERINDS
16 KRTexl;

Wi, -0—-, -S—, —CH,—, ~CH (OH) —. —CO—. —SO
—. ERi—-SO,-#HL ;
Xkt ARE, ERi—BA-NH-G-VTRINIELEL ;
Gi. -CO-. —SO—, —S0,~. ~CS—-NH-%&R—CO—-N
20 H-&®L;
Vid, Ci o 7VENE. Cu g7 NFNE, 55 NITHERENM
BR7 V- ER2EL ; '
YiE. C,_, ,7h+NE& MNITNFQXAFIE. C,_,>oO7NENE&
s FRREEERTV-NE. —S (0) ,NR*RE, —< (O) NR*RS®
% . —S (0) ,R% 6—F%V—1, 6—YEROPYTL —B8—AJLAF)N
X 6-FFV—1, 6—DEROVUSI Y~ 3 IWAFNBERE—B

000X JWO  QREEENT1 - »



WO 024094319 PCT/JPO2/4601

126

R-Q-TTRINZEERTH, BHVIZXEYH—MIcE>T, —-NH-
C=C (R") —&®BRL ;
RYBIURSI, ENENMMLT, KRETF. C,_, , TH+I&. C,_,
YOOTNFNE, Cy 707 VENC, TIhFEIE. BIVWIRFERKR
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Vol.._ 53 (192) 1a-01

Synthesis of new derivatives of iodothyreacetic acid, the

iodothyroacetylglytines. Jean Roche,.Raymond Michel, .

and Gaetano Salvatore (Coll. de-France, Paris). Bull. Soc.
Chim. France 1959, 15647-50; cf. Harington and Pitt-Rivers,
CA 48, 3303b. 3,5,4-1y(p-HOCH.O)CeH,CH,COR. (I)
(R = NHCH,CO;H) (Ia) was prepd. from I (R = OH) (Ib)
(3,6-dilodothyroacetic acid) in 5 steps. .Ib (990 mg.) re-
fluxed 10 min. in 22.5 ml. abs, EtOH while the mixt. was
satd. with HCI gas, the mixt. filtered, and the filtrate taken
to dryness ¢n vacuo gave 950 mg. I (R = OEt) (Ic), needles,
m. 157°, which did ‘not migrate under electrophoresis.
Similarly were prepd. the Et ester (II) of the 3’-iodo deriv.
"(I1II) of Ib, and the Me esters of Ib and III. Ic (708 mg.)
in 7.2’ ml: EtOH, refluxed 90 rnin. with 1.8 ml. 509, (NHjz),.-
HC], acidified with 2N HCI to pH:3.5 gave 8648 mg. I (R =
NHNH,) (IV), m. 2756°. :Similarly, I gave the hydrazide
of III. IV-(612 mg.) in 9.9 ml. HOAc and 2.1 ml. N HCI,
.treated at 0° with 4.8 ml. aq. 0.275M NaNO,, gave.280
mg. I (R = Nj) (V), decompd. between .100 and 120°, sol.
in EtOH, MeCO, or Et;0-HOAc.: EtOyCCHiNHy,,
prepd.-from 70 mg. of its HC1 salt, in 2 ml. Me,CO, treated
with 260 mg. V in 8 ml. Me;CO, the pH maintained at 7.5—
8.5 24 hrs., thie mixt. filtered, and the filtrate acidified to
pPH 4.5 with HCl gave 250- mg. I (R = NHCH,CO:Et)
(VI), which was. partially hydrolyzed. VI (200 mg.),

heated 2 hrs. at 37° in 2 ml. EtOH and 2 mil. NaOH; acidi- .

fied to pH 4 with 2N HCl, and kept several hrs. at 0° gave
quant. impure Ia, which, purified several times by soln. in
NH,OH, pptn. in HCI, washing with 19 HOAc, recrystns.
from abs. EtOH and abs. MeOH, gave 80 mg. Is, m. 234

°. The overall yield of V to Ia was 32%. Ia, hydrolyzed
aith baryte, gn.wne.r Ib and glycine. Ia was treated in NH,
soln. with amts. of iodine enriched with 13!, from 0.5 to
6 moles, and the mixts. chromatographed on paper to flet'..
the optimum conditions for prepn. of 1II and the 3’,6'-
diiodo deriv. {VII) of Ib. Six moles of I produced the max.
amt. of VII (80%) and ‘the min. of III, while 1.5 moles of I
produced the most III. III, m. 121-3° (EtOH) was prepd.
in this manuer. R, values for Ia, 11, and V1I were given
for 5 solvent mixts. Ia, III, and VII were displaced 5.0,
5.5, and 8 cm., resp., in & hrs. (25 ma., 500 v.} in paper
electrophoresis with an 0.06M (NH):CO; buﬁer.J March
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From the Farnagtsr. | P 10-%_{,&_
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY I o TR el

To:

BANNERMAN, Devid G.

‘é"&ﬂ*.'ri':suﬁu??e RS NOTIFICATION OF TRANSMITTAL OF

2 Hays Lane e .+ ey  THE INTERNATIONAL PRELIMINARY
| London SE1 2HW o kY EXAMINATION REPORT-.__. .

GRANDE BRETAGNE L # o (PCT Rule 71.1)

bl =t Y Far
- 18.10.2004

Applicant's or agent's flls reference

KB523PCTDGB IMPORTANT NOTIFICATION

intemational applicaion No. international filng dute (deymonthjesr) Priortly date (dayinontiviear)

PCTEP 0307333 08.07.2003 10.07.2002

Appicant

KARO BIO AB et al.

1. The applicant is hereby notifled thet this Intemational Praliminary Examining Authority transmits herewith the
intemational preliminary examination report and its annexes, if any, established on the international

application.

2. A copy of the report and Its annexss, It any, is being transmitted to the intemational Bureau for
communication to all the slected Offices.

3. Where required by any of the elected Offices, the Intarnational Bureau will prepare an English transtation of
the report (but not of any annexes) and will transmit such transiation to those Offices.

4. REMINDER

The applicant must enter the national phase before each elecied Office by performing certain acts {filing
transiations and paying natlonal feea) within 30 months from the priority date’(or later n some Offices)
(Article 39(1)) (see also the reminder sent by the Intemational Bureau with Form PCTABS01 )

Where a transiation of the international appfication must be fumished to an elected Office, that translation
must contain a transiation of any annexes to the international preliminary axamination report. It is the
applicant's responalbility to prepare and furnish such translation directly to each slected Office concemned.

For further details on the applicable time limits and requirements of the elected Offices, see Volume ii of the
PCT Applicant's Gulde.

The applicant's attention Is drawn to Article 33(5), which provides that the criteria of novelly, inventive step
and industrial applicabllity described in Article 33(2) to (4) merely serve the purposes of intemational
preliminary examination and that "any Contracting State may apply additional or different criteria for the

rposes of declding whether, in that State, the claimed Invertions is patentable or not" (see alao Article
27(5)). Such additional criteria may relate, for éxample, to axamplions from patentability, requirements for
enabling disciosure, clarity and support for the claims.

Nana and mafing address of the Intemational Authorized Officer
preliminary ning authority: ,,.—-"\.
“——w European Patent Office - Gitachiner Str. 103 Koster, A s \
3 Tl e85 oeao1 -0 Tel. +49 30 25801-728 { /
Fax;: +49 30 25001 - 840 Yo

Form PCTAPEA/418 (January 2004)



PATENT COOPERATION TREATY A

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
' plicant's or agent's fe refarence Sae Notification of Transmitial of inlemational
- 3523PCTDGB—- -—— + EOMHHEH.AGUQH_WW.WMW
intemational appication No, international fling date (dey/nonthyear) Priority date (deyinonihiwan
PCT/EP 0307333 08.07.2003 10.07.2002
Intemational Patent Classification (IPC) or both netional classification and IPC
CO7C23552
Applicant
KARO BIO AB et al.

1. This intemnational preliminary examination report has been prepared by this Intemational PreAminary Exami
Ammbﬁ':nhdhmempmmmmmw rosnary e

2. This REPORT consists of a total of & sheels, including this cover sheet.

B  Thia report is also accompanied by ANNEXES, l.e. sheets of the deacription, ciaims andior drawings which have
Mnmnmm“mmmmbmammmwmmmmmm
(se® Rule 70.18 and Section 807 of the Administrative Instructions under the PCT).

Thess annaxea consist of a fotal of 8 shects.

3. This raport contalins indications relating o the following iternsa:

) Basls of the opinion
B O Priomy
il & Non-estabishment of opinion with regard to novelty, invertiive step and industrial appliicablity
IV 0O Lackof unlty of invention
V B Resasoned statsment under Rule 66.2(a)() with regard to novelty, inventive step or industrial appiicabiiity;
citations and explanations supporting such statement
VI O Certain documents cited
Vi O Certain defects In the Intemational application
Vi O Certain observations on the Intemational application
Dats of submission of the demand Date of completion of this report T
02.02.2004 18.10.2004
Name and malling addreas of the intemnational Authorized Officer
preliminary examining authortly: f"""\
European Patent Office - Gltschiner 8tr. 103 h \
’ D-10968 Borin Rufet, J {
Tel. +40 30 25001 - 0 /]
Faix +49 30 25801 - B40 Telaphone No. +46 30 25901-332 e

* arm PCTAPEA/409 (Caver Shest) {January 2004)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCT/EP 0307333

. Basis of the report

. Nith regard to Mn_m_d_mmmamﬂmmMMMv&M-Mm
the recelving Office in response 1o an invitation under Article 14 are referred io in this report as "originally fled”
mmmmmmwmwwmmm{m 70.16 and 70.17))

Description, Pages

1-56 as originally flled

Cialms, Numbers

1-30 flled with telefax on 27.09.2004

2. With regard to the language, all the slaments marked above were avallable or fumished to this Authority In the
language In which the Intemational application was flled, uniess otherwise Indicated under this item.

These elements were avallable or fumished to this Authority in the following language: , which is:

0O the language of a translation furnished for the purposes of the Intemational search (under Rule 23.1(b)).
O the language of publication of the intemational application {(under Rule 48.3(b)).

O the language of a transiation fumished for the purposes of intemational preliminary examination (under
Rule 55.2 andbr 55.3).

3. thmgammanymduﬂd.andbrunholddnqunnudhdmodlnmahmbmlapplhaﬂm.ﬂn
intemational preliminary examination was camied out on the basis of the sequence listing:

contained in the intemational application in written form.

filed together with the intemational application in computer readable form.
fumished subsequently to this Authority in written form.

fumnished subsequently to this Authority in computer readable form.

The statement that the subsaquently fumished written sequence listing does not go beyond the disclosure
In the intemnational application as filed has been fumished.

The statemsnt that the Information recorded In computer readable form Is identical to the written aequence
listing has been fumished.

4. The amendments have resulted in the cancelation of:

O ODoooano

the description, pages:
the claims, Nos.:
the drawings, sheets:

This report has been established as if (some of) the amendments had not been made, since they have
besn considered to go beyond the disclosure es filed (Rule 70.2{(c)).

(Anyrjplaaamantahaatwmaimhgsuah amendments must be referred to under item 1 and annexad to this
report.

B OD0O0O

see separate shest
6. Additional observations, if necessary:

Form PCTAPEA/ 409 {January 2004)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/AP 0307333

i Non-establishment of opinion with regard 10 noveity, inventive step and industrial applicabiiity

1. The questions whether the claimed Invention appeara to be novel, to involve an inventive step (to ba non-
obvious), or to be Industrially applicable have not been examined in respect of:

o
=

O

the entire intemational application,

claims Nos. 10-18 with respect to ind. applicabillity
because:

the sald international application, or the said claims Nos. relate to the following subject matter which does
not require an intemnational preliminary examination {(specify):

the description, ciaime or drawings (indicate particuiar elements below) or saki claims Nos. are sc unclear
that no meaningiul opinion couki be formed (specify):

the claims, or said claims Nos. are so Inadequately supported by the description that no meaningful opinion
could be formed.

nolntam?nt‘l'onal search report has been established for the sald claims Nos. 10-18 with respect to Ind.

2. A meaningful international praliminary examination cannot be carried out due to the fallure of the nucleotide and/
IOI' ammm sequence listing to comply with the standard provided for in Annex C of the Administrative
nstru M

O
O

the written form has not been fumished or does not comply with the Standard.
the computer readable forrn has not been fumniashed or does not comply with the Standard.

. Reasoned statament under Article 35(2) with regard to novelty, inventive step or Industrial appliicabliity;

citations and explanations supporting auch statement

1. Statement
Novalty (N) Yes: Claime 1-30
No: Claims
Inventive stap (IS) Yes: Claims
No: Claims 1-30
Industrial applicability {LA) Yes: Claima 1-8,19-30
No: Claims 10-18
2. Citations and explanations
see separate shest

Form PCTAPEA/400 (January 2004}
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INTERNATIONAL PRELIMINARY Intemational application No. PCT/EP 03/07333
EXAMINATI N REPORT - SEPARATE SHEET

Be Item |
The new set of claims 1-30 filed with telefax dated 27 September 2004 is based on the

Ra ltem 1l

Non-establishment of opinion with regard to novelty, Inventive step and Industrial
applicabllity

1. Claims 10-18 relate to subject-matter considered by this Authority to be covered by
the provisions of Rule 67.1(iv) PCT. Consequently, no oplnion will be formulated with
respect to the industrial applicability of the subject-matter of this claim (article 34(4)(a)(l)
PCT).

Re itoam V
Reasoned statement with regard to novelty, inventive step or industrial

applicabllity; citations and explanations supporting such statement

D1: WO 01 94283 A (2001-12-13)

D2: WO 00 38077 A (2000-07-086)

D3: WO 02 094319 A (2002-11-28)

D4: CHEMICAL ABSTRACTS, vol. 57, no. 7, 1962, abstract no. 8493g

It should be noted that document D3 indicated in the search report as a P-document
has not been taken into consideration for the evaluation of novelty and inventive step,
because the priority document has been assumed to be valid (see Official Joumnal EPO,
11/2001, p. 539-542, especially item 13).

1. The documents D1, D2 and D4 refer to structurally very close thyrold hormone
receptor ligands, which differ at least from the claimed compounds by the presence of 2
substituents on the phenoxy group instead of 3 for the claimed compounds; see
especially D1, example 1 of p. 27 and D2, p. 7, I. 1-16 and claims 20-22.

2. According to the application (see especially page 2, last paragraph) the problem
underlying the invention is to provide compounds which are thyroid hormone receptor
ligands and useful in the treatment and prevention of diseases assoclated with thyroid
hormone activity.

D2 and D1 are considered to represent equally the closest prior ar, since those
documents refer to structurally very close thyroid hormone receptor ligands.

In view of the information given in p. 55, |. 12-13 it is credible that the problem as
defined above has actually been solved by the technical features of the claimed

Form PCT/Beparate Sheet408 (Sheet 1) (EPO-Aprll 1887)



INTERNATIONAL PRELIMINARY International application No. PCT/EP 03/07333
EXAMINATION REP RT - SEPARATE SHEET

compounds.
However in view of the technical information gliven especially in D2 (see examples and
laims 20-22) and D1 (see example 1) the proposed solution to the abovementionad

From D2 (see claims 20-22) and D1 (example 1) the skilled person already knows that
4-hydroxyphenoxybenzamide derivatives or 4-hydroxyphenoxy phenyl acetamide
derivatives having one substituent (isopropyl) in ortho position of the 4-hydroxyphenoxy
group are thyroid hormone receptor ligands useful in the treatment and prevention of
diseases assoclated with thyroid hormone activity.

The skilled person also knows from D1-D2 (see especially claim 1, the definition of R2,
R3) that hydrogen atom, halogen atom and C1-C4 alkyl groups are equivalent
substituents for a phenyl ring. He would have therefore, with expectation of success,
considered the replacement of the hydrogen atom in ortho position of the 4-
hydroxyphenoxy moiety by a G1-C4 alkyi group or a halogen atom as an aitemnative, if
he wanted to produce further thyroid hormone receptor ligands. It is pointed out that
such derivations belong to the common practice within the field of chemistry. In
abeence of truly comparative data showing an unexpected effect of the claimed
compounds over the closest compounds of the prior art D1-D2 an inventive step for the
claimed subject-matter cannot be acknowledged.

Form PCT/Separale Shaat/409 (Sheet 2) (EPO-Aprll 1997)



The demand hﬁmuﬁkmwmm:IM' A moare Authorities are competen:,
uiﬁﬂ-an::thqphl mﬂmwwﬁdthhi&::;ka;m:
PEA/ EPO

PCT CHAPTER II

DEMAND

under Atrticle 31 of the Patent ion Treaty:
The undersigned requests that the international ication gpecified below be the subject of
Treaty.

international preliminary examination to the Patent Cooperation

For Internationsl Preliminary Examining Authority use only

Identification of [IPEA | Date of receipt of DEMAND

BoxNo.I  IDENTIFICATION OF THE INTERNATIONAL APPLICATION | ‘APplicant’s or agent's file reference

DGB/KB523PCT
International application No. International filing dutc (dawimonth/year) | (Esrlicst) Priority date (dayimonth/year)
PCT/EP03/07333 08/07/2003 10/07/2002
Title of invention

Novel Compounds

Bex No.TI APPLICANT(Y)

N N s v st S o fr 2 el el ofcel et | Telephore No.
Karo Bio AB '?:limileNo.
Novum
SE-141 57 Huddinge Teleprinter No.
Sweden
Applicant's registration No. withthe Office
State fthat is, country) of nationality: State (that iy, country) of residence:
SE SE
Name and address: (Fanily name flisved by giv nowes; for o kepad eveity, fiull oficiol designation. The arkdrers must inclisls postal code and nome of cowsry,)
Bristoi-Myers Squibb Company
P O Box 4000
Princeton
NJ 085434000
USA
State (vhar is, country) of nationality: State (that is, country) of residence:
us us

Name and sddress: (Fandy aame follownd by given nans; for a legel antie, fll official dexignation. The address must include postal code and name of counsry)
GARG, Neeraj

Barkvagen 15

147 52 Tumba

Sweden

State (that iv, country} of nationality: State (that is, couniry) of residence;
| SE
—— ————— 4___———____,________:

[¥] Funher spplicants are indicated on & contimstion sheet.

Form PCT/IPEA/401 (first shect) (January 2004) See Notes to the demand form




International application No.

SheatNo. 2. PCT/EP03/07333

Continustionof Bex No. Il  APPLICANT(S)
If none of the following sub-bexes is uyed, thiz sheet should not be inchuded in the demand.

Name and address: (Fansdly name followed by given name; for o logal ensity, sl official devignation. The addrexy st includs postal code and nane of coursry )

GADIM, Mahmoud Rahimi
Gréndalsvigen 170, 5 tr
117 69 Stockholm
Sweden

State (that s, coumtry) of nationality: State fthat is, country) of residence:
SE

Name and address: (Family nawe tiowsd by given nome; Jor o legal enthty, fil officiel deslpmtion. The cckdress waust include postel code and nane of country)

ERICSSON, Thomas Anders Wilson
Stjdma 1132

150 23 Enhéma

Sweden

Swte fthar is, cauntry) of nationality: State fthat is, country) of residence:
SE

Nmnﬂlﬁul:Mmeﬂ-mﬁlhdmﬂﬂ“ The adkdrexs wast inchals ol cods aud neme of cowry)
MALM, Lars Johan

Bridgevagen 9B

142 66 TrAngsund

Sweden

State (Hhar ix, country) of nationality: State fthat is, coumery) of residence:
SE

Neme and address: (¥awily nowe filowad by given name; Jor a lepal entity, sl affcial devignation, The axkrens suitt inchade posial code and name of couniry )
RYONO, Denis Evan

28 Marion Road West

Princeton

New Jersey 08540

LUSA

State (that is, country) of natiorality: Seate (that s, country) of residence:
us us

|:] Fusther applicants are indicated on another continnation gheet.

Form PCT/IPEA/401 (continuation sheet) (Jamuary 2004) See Notes to the demand form



Imternational application No.

Shet No. . PCT/EP03/07333

Box No.III AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following perwon is agent [} common represcutative
and has been appointed esrlier and represents the applicant(s) also for imternational preliminary examination.
D is hereby appointed and mny earlier sppointment of (an) ageni(s)/common representative is hereby revoked.

[] is hemeby appointed, specifically for the procedare before the International Preliminary Examining Authority, in addition to
the agent(s representative appointed earlier.

Name and address: (Fomily nome followed by given name; for a logal endty, full officlal devignation, | Telephone No.
ﬁ.&mmmmmaﬁwmqumm +44 (0) 20 7663 3500

BANNERMAN, David Gardner Facaimile No.

WITHERS & ROGERS +44, (0) 20 7663 3550

GOLDINGS HOUSE Teleprinter No.

2 HAYS LANE

LONDON, SE1 2HW Agent'sregistration No. with the Office

UNITED KINGDOM

D mul-bouilulﬂmmdmindiahlwiﬂddl—nm' eu::lpnndnu be pent.

Box No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statrment concerning smesdments:*

1. The applicant wishes the intemnational preliminary sxsmination to start om the hasis of:
the international spplication s originally filed
the description as originally filed

as amended under Article 34

the claims an originally filed

as amended under Article 19 (together with any accompanying statemant)
a3 amended under Article 34

the drawings a3 originally filed

as amended under Article 34

0000 OOk O

2, D The applicant wishes any amendment to the claims under Article 19 to be considered as reversed.
i The icant wishes the start of the intemational preliminary examination to be postposed until the expiration of the
] lpplmﬁmelimitmdn'lﬂeﬁﬂ.l(d).

4. The i expressly withes the imernational preliminary examination to siart eariler than at the expimtion of the
D Ippl'. le time limit under Role 54bis. 1(a). et ? = “ i

. Whuennclut-bmhmhd.hmﬁmﬂmlﬁnhqmimﬁmwﬂlmnmﬂmbnhoﬂhﬁmuuﬁmﬂmliuﬁm
a8 origimal ﬁhdm.whmucqz:fmﬂmumhdumm&rmﬁde 19 snd/or amendments of the international application
under Article 34 are received by

International Preliminary ining Autharity before it has begun to draw up a written opinion
or the international preliminary examination report, as 50 amended. ®

[] which is the language in which the international application was filed.

L] which is the language of & translation furnished for the purposes of international scarch,

] which is the language of publication of the international application.

D which is the language of the translation (to be) furnished for the purposes of international preliminary examination.

Box No.V ELECTION OF STATES

The filing of this demand congtitutes the clection of all Contracting States which are designated and are bound by Chapter II of the
PCT.

Form PCT/APEA/401 (sccond sheet) (January 2004) Ses Notes to the demand form



Sheet No. . 4 International application No.
o PCT/EP03/07333
Boz No. VI CHECK LIST
The demand is eccompanied by the following clements, in the language referred to in For Intemational Preliminary
Bax No. LV, for the purposes of international preliminery examination: Examining Authority use only
recsived not received
" 1. translation of international spplicaticn sheets O O
2. amendments under Article 34 sheets (| (|
3. copy (or, where required, tranalation) of
amendments under Article 19 sheety C O
4. copy (or, where required, transistion) of
tatement under Article 19 sheets (| a
5. letter sheets O O
6. other (specif) shects | |
The demand is also accompanied by the iten(s) marked below:
1. ] fee calculntion sheet 5.[] statement explaining lack of signature
2.[] original scparate power of attomey 6.[] sequence listing in computer readable frm
3.[] original general power of attomey 7.[] tnbles in computer readable form related to a
4.[] copy of genomal power of sttomey; listing
reference mmber, if any: 8.1 other (specify:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
N:mn-ﬂn:pumhﬂihmdﬂ-mmdﬂna‘-ﬂ;hMlhmlhnﬂ'ldﬂpbh”ﬂbﬂﬁmmﬂb'ﬂlhﬂi).

)

\Aw-\
David G. Bannerman - European Patén mey
28 January 2004
For International Preliminary Examining Authority use only
1. Date of actual receipt of DEMAND:

2. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

3.[] The date of receipt of the demand is AFTER the 6. [] The date of receipt of the demand is AFTER the

expiration of 19 months from the priority date and expimtion of the time limitunder Rule S4bis. 1(s) and
itemn 4 or 5, below, does not spply. item 7 or 8, below, does not apply.

[[] Theapplicant kas been informed accardingly. 7. [] Thedateofreceiptofthe demandis WITHIN the time

limit under Rule S42is.1(a) as extended by virtue of

4[] Thedstzofreceiptafthedemand is WITHIN the time Rule 80.5.
limit of 19 months from the pricrity date as extended
by virtue of Rule 80.5. 8. [[] Althoush the date of receipt of the dermand is after the
5.[] Althoughthe dute of raceipt of the demand is after the e e e e B ey Rale S4bi. L(a),the
expiration of 19 months the priority date, the delay i mrrival is EXCUSED pursusnt to Role 82

delay in arrival is EXCUSED pursuant to Rule 82.

For Intemnational Bureau we only

Demand received from IPEA on:

Form PCT/IPEA/40] (last sheef) (January 2004) See Notes 1o the demand form




CHAPTERII

PCT

FEE CALCULATION SHEET
Annex to the Demand
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111

N-[3,5-Dichloro-4-(4-hydroxy-3-isopropyl-S-methylphenoxy)benzoyl] glycine

(E3);

$ B¢

(K1)
N{3,5-Dichloro-4-(3-bromo-4-hydraxy-5-isopropyiphenoxy)benzoyl] glycine

N-{3,5-Dichloro-4-{2-bramo-4-hydraxy-5-isopropylphencuy)benzoyl) glycine
N3,5-Dichloro-4-{3-chloro4-hydroxy-5-isopropylphenaxy)benzoy] glycine
N-{3,5-Dichloro-4-(3-cyano-4-hydroxy-5-isopropy|phenoxy)benzoyl) glycine
N-{3,5-Dichloro-4-(3-Buoro-4-hydroxy-S-isopropyiphcnoxy)benzoyl] glycine

N{3,5-Dichloro-2-methyi-4-(3-methyl-4-hydroxy-5-isopropylphenaxy) benzoy!}
glycine (E7).
L-N-[3,5-Dibromo-4-(3-fluoro-4-hydroxy-5-isopropyiphenoxy)phenylacetyl]
valine (E10)
D-N-{3,5-Ditvromo-4-(3-chloro-4-hydroxy-5-isopropylphenoxy)phenylacetyi)
phenylglycine (E11)
L-N-{3,5-Dibromo-4-{4-hydraxy-3-isopropy}-S-methryiphenoxy)phenylacetyl]
valine (E12)

- L-N-3,5-Dibromo-4-{4-hydroxy-3-isopropyl-5-methylphenoxy)phenyl-

acetyl]pheayiglycine (E13)
L-N-3,5-Dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylacetyl]-
phenylgiycine (E14) . _
N-[:l,5-Dihnmo-2-mdhyl4—(3—meﬂ1yl+hydmy—5-ilnpmpylphenoxy)bumyl]
glycine (ES).
N-{3,5-Dimethyl-2-methyl-4-(3-methyl-4-hydroxy-S-isopropylphenoxy)benzoyi]
giycine (E9).

A compound according to clatm 1 for use in medical therapy.
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A pharnaceutical composition comprising an effective amount of a compound
accordingtoclaim 1  ora pharmacemically effective salt thereof, togeiher
with a pharmaceutically accepiable carrier.

A process for making a phmnmeuuul composition comprising combining a
compound according to claim 1 and a pharsaceutically acceptable
carrier. .

A pharmaceutical composition comprising a compound according to

claim 1  and at least one additional therapeutic agent selected from the group
congisting of other compounds of formula 1, anti-disbetic agents, anti-
osteoporosis agents, anti-obesity agents, growth promoting agents, anti-
inflammatory agenta, anti-anxiety agents, anti-depressants, anti-hypertensive
agents, cardiac glycosides, cholesterol/lipid lowering agents, appetite supressants,
bone resorption inhibitors, thyroid mimetics, anabolic agents, anti-tumor agents
and retinoids.

The pharmaceutical composition of claim 5 wherein said additional therapeutic
agent is an antidiabetic agent selected from the group consisting of a biguanide, a
glucosidase inhibitor, a meglitinids, a sulfonylurea, a thiazolidinedione, a PPAR-
alpha agonist, a PPAR-gamma agonist, a PPAR alpha/gamyma dual agonist, an
SGLT2 inhibitor, a glycogen phosphorylase inhibitor, an aP2 inhibitor, a
glucagon-like peptide-1 (GLP-1), a dipeptidyl peptidase IV inhibitor and insulin.

The pharmaceutical composition of claim5 wherein said additional therapeutic

-agent is an antidiabetic agent selected from the group consisting of metformin,

glyburide, glimepiride, glipyride, glipizide, chlorpropamide, gliclazide, acarbose,
miglitol, troglitazone, pioglitazone, englitazone, darglitazone, rosiglitazone and
insulin.

The pharmaceutical composition of claim5 wherein said additional therapeutic
agent is an anti-obesity agent is selected from the group consisting of an aP2
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12.

13.

inhibitor, a PPAR gamsmna antagonist, a PPAR delita agonist, a beta 3 adrenergic
agonist, a lipase inhibitor, a serotonin reuptake inhibitor, a cannabinoid-1 receptor
antagonist and an anorectic agent.

The pharmaceutical composition of claim5 wherein said additional therapeutic
agent is a hypolipidemic agent selected from the group consisting of a
thiazolidinedione, an M TP inhibitor, a squalene synthetase inhibitor, an HMG
CoA reductase inhibitor, a fibric acid derivative, an ACAT inhibitor, a cholesterol
absorption inhibitor, an ileal Na*/bile cotransporter inhibitor, a bile acid
sequestrant and a nicotinic acid or a derivative thereof.

A method for preventing, inhibiting or treating a disease which is dependent on
the expression of a Ty regulated gene or associated with metabolic dysfunction,
which comprises administering to a patient in need of treatment a therapeutically
effective amount of a compound as defined in claim 1.

A method for treating or delaying the progression or onset of obesity,
hypercholesterolemia, atherosclerosis, depression, osteoporosis, hypothyroidism,
subclinical hyperthyroidism, non-toxic goiter, thyroid cancer, reduced bone mags,
density or growth, eating disorders, reduced cognitive function, thyroid cancer,
glaucoma, cardiac arthythmis, congestive heart failure or a skin disorder or
disease, which comprises administering to mammalian patient in need of
treatment a therapeutically effective amount of a compound as defined in claim 1.

The method as defined in claim 10 wherein the said diseass is obesity,
hypercholesterolemia, atherosclerosis, depression, osteoporosis, hypothyroidism,
goiter, thyroid cancer, glaucoma, cardiac arthythmia, congestive heart failure, or
skin disorders.

The method according to claim 11 whesein the skin disorder or disease is dermal
atrophy, post surgical bruising caused by laser resurficing, keloids, stria, cellulite,
roughened skin, actinic skin damage, lichen planus, ichtyosis, acne, psoriasis,
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17.

18.

Demier’s discasc. eczema, atopic dermatitis, chlorecne, pityriasis and skin
scarring.

The method according to claim10 further eompEsing dminisi;riﬂé. concurrently
or sequentially, a therapeutically effective amount of at least one additional
therapeutic agem selected from the group consisting of other compounds of
formula 1, anti-diabetic agents, anti-osteoporasis agents, anti-obesity agents,
growth promoting agents, anti-inflammatory agents, anti-anxicty agents, anti-
depressants, anti-hypertensive agents, cardiac glycosides, cholesterolNipid
lowering agents, appetite supressants, bone resorption inhibitors, thyroid
mimetics, anabolic agents, anti-tumor agents and retinoids.

A method of treating or delaying the progression or onset of a skin disorder or
disease which comprises administering to a8 mammalian patient a therapeutically
effective amount of a compound as defined in claim | in combination with a
retinoid or a vitamin D analog.

A methaod for treating or delaying the progression or onset of obesity which
comprises administering to mammalian patient in need of treatment a
therapeutically effective amount of a compound as defined in Claim 1.

A method according to claim 1§ further comprising administering, concurrently or
sequentially, a therapeutically effective amount of at least one additional
therapeutic agent selected from the group consisting of an anti-obesity agent and
an appetite supprossant.

A method according to claim17 wherein said anti-obesity agent is selected from
the group consisting of aP2 inhibitors, PPAR gamma antagonists, PPAR delta
agonists, beta 3 adrenergic agonists, lipase inhibitors, serotonin (and dopamine)
reuptake inhibitors, cannabinoid-1 receptor antagonists, other thyroid receptor
agents and anorectic agents.
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24.

The use of a compound according to ¢1aim 1 in the preparation of a
medicament to inhibit or treat a disease which is dependent on the expression of a
T; reguiated gene or associated with metabolic dysfunction.

The use according to claim 19, wherein said disease is selected from obesity,
hypercholesterclemia, atherosclerosis, depression, osteoporosis, hypothyroidism,
subclinical hyperthyroidism, non-toxic goiter, thyroid cancer, reduced bone mass
density or growth, eating disorders, reduced cognitive function, thyroid cancer,
glasucoma, cardiac arrhythmia, congestive heart fhilure or a skin disorder or
disease.

The use according to claim20, wherein the skin disorder or disease is selected
from dermal atrophy, post surgical bruising caused by laser resurfacing, keloids,
stria, cellulite, roughened skin, actinic skin damage, Jichen planus, ichtyosis, acne,
psoriasis, Demier's disease, eczema, atopic dermatitis, chloracne, pityriasis and
skin scarring.

Use according to claim 19 in combination with at least one additional therapeutic
agent selected from the group consisting of other compounds of formula I, anti-
diabetic agents, anti-osteoporosis agents, anti-obesity agents, growth promoting
agents, anti-inflammatory agents, anti-anxiety agents, anti-depressants, anti-
hypertensive agents, cardiac glycosides, cholesterol/lipid lowering agenta,
appetite supressants, bone resorption inhibitors, thyroid mimetics, anabolic
agents, anti-tumor agents and retinoids.

Use according to claim19 -in combination with a retinoid or a vitamin D analog
.wherein said disease is a skin disorder or disease.
Use according to claiml9 wherein said disease is obesity.

Use according to claim 24 in combinstion with at least one additional therapeutic
agent selected from the group consisting of an anti-obesity agent and an appetite
suppressant.
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26. Use according to claim 25 wherein said anti-obesity agent is selected from the
group consisting of aP2 inhibitors, PPAR giffims antagonists, PPAR defta™
agonists, beta 3 adrenergic agonists, lipase inhibitors, serotonin (and dopamine)
reuptake inhibitors, cannsbinoid-1 receptor antagonists, other thyroid receptor

10 agents and anorectic agents.

30. A pharmaceutical composition which functions ss a selective aganist of the
thyroid hormone receptor comprising a compound as defined in claim 1.
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PAGINA ENMENDADA
28 SEP 2004

REIVINDICACIONES (enmendadas)

1. N-{3,5-Dicloro-4-(4-hidroxi-3-isopropil-5-metilfenoxi)benzoil] glicina (E1);
N-[3,5-Dicloro-4-(3-bromo-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E2);
N-[3,5-Dicloro-4-(2-bromo-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E3);
N-[3,5-Dicloro-4-(3-cloro-4-hidroxi-S-isopropilfenoxi)benzoil] glicina (E4);
N-[3,5-Dicloro-4-(3-ciano-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E5);
N-[3,5-Dicloro-4-(3-fluoro-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E8);
N-[3,5-Dicloro-2-metil4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E7);
L-N-[3,5-Dibromo-4-(3-fluoro-4-hidroxi-5-isopropilfenoxi)fenilacetil] valina (E10);
D-N-{3,5-Dibromo-4-(3-cloro-4-hidroxi-5-isopropilfenoxi)fenilacetil] fenilglicina
(E11);

L-N-{3,5-Dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenilacetil] valina (E12);
L-N-[3,5-Dibromo-4-(4-hidroxi-3-isopropil-5-metilfenoxi)fenilacetil] fenilglicina
(E13);

L-N-[3,5-Dibromo-4-(3,5-dimetil-4-hidroxifenoxi)fenilacstil] fenilglicina (E14);
N-[3,5-Dibromo-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (E8);
N-3,5-Dimetil-2-metil-4-(3-metil-4-hidroxi-5-isopropilfenoxi)benzoil] glicina (ES);

2. Un compuesto acorde con la reivindicacién 1 para uso en terapia médica.
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Una formulacién famacéutica que contiene una cantidad efectiva de un
compuesto acorde con las reivindicacién 1 o una sal farmacéuticamente efectiva

de este, junto con un vehiculo farmacéuticamente aceptable.

Un proceso para elaborar una formulacidon farmacéutica que contiene la
combinacién de un compuesto acorde con la reivindicacién 1 y un vehiculo

farmacéuticamente aceptable.

Una formulacion famacéutica que contiene un compuesto acorde con la
reivindicacion 1 y al menos un agente terapéutico adicional seleccionado del
grupo que consta de otros compuestos con la formuia 1, agentes anti-diabéticos,
agentes anti-osteoporosis, agentes anti-obesidad, agentes promotores de
crecimiento, agentes anti-inflamatorios, agentes anti-ansiedad, anti-depresivos,
agentes anti-hipertensivos, glicosidos cardiacos, agentes reductores de
colesterollipido, supresores de apetito, inhibidores de la resorcibn oésea,

miméticos tiroideos, agentes anabdlicos, agentes antitumorales y retinoides.

La formulacion farmacéutica de la reivindicacibn 5 en donde dicho agente
terapéutico adicional es un agente anti-diabético seleccionado del grupo que
consta de una biguanida, un inhibidor de la glucosidasa, una meglitinida, una
sulfonilurea, una tiazolidindiona, un agonista de la PPAR-alfa, un agonista de la

PPAR-gama, un agonista dual PPAR alfa/gama, un inhibidor del SGLT2, un

9\-‘7



WO 2004/007430 PCT/EP2003/007333

inhibidor de la glicégeno fosforilasa, un inhibidor de la aP2, un péptido-1 similar al
glucagdn (GLP-1), un inhibidor de la dipeptidil peptidasa IV e insulina.

La formulacibn fammacéutica de la reivindicacion 5 en donde dicho agente
terapéutico adicional es un agente anti-diabético seleccionado del grupo que
consta de metformina, gliburida, glimepirida, glipirida, glipizida, clorpropamida,
gliclazida, acarbosa, miglitol, troglitazona, pioglitazona, englitazona, darglitazona,

rosiglitazona e insulina.

La formulacion farmacéutica de la reivindicaciobn 5 en donde dicho agente
terapéutico adicional es un agente anti-obesidad seleccionado del grupo que
consta de un inhibidor de la aP2, un antagonista de la PPAR gama, un agonista
de la PPAR delta, un agonista de los adrenérgicos beta 3, un inhibidor de la
lipasa, un inhibidor de la recaptacién de la serotonina, un antagonista del

receptor canabinoide-1 y un agente anoréxico.

La formulacién farmacéutica de la reivindicacién 5 en donde dicho agente
terapéutico adicional es un agente hipolipidémico seleccionado del grupo que
consta de una tiazolidindiona, un inhibidor de la MTP, un inhibidor de Ila
escualeno sintetasa, un inhibidor de la HMG-CoA reductasa, un derivado del

acido fibrico, un inhibidor de la ACAT, un inhibidor de la absorcién del colesterol,
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10.

1.

12.

un inhibidor del co-transportador ileal de Na+/dcido biliar, un secuestrante de

acido biliar y un acido nicotinico o un derivado de este.

Un método para prevenir, inhibir o tratar una enfermedad que depende de la
expresion de un gen regulado por Tz 0 asociada con una disfuncién del
metabolismo, que consiste en administrar a un paciente que requiera de
tratamiento una cantidad terapéuticamente efectiva de un compuesto como los

definidos en la reivindicacién 1.

Un método para tratar o retrasar la progresiébn o el inicio de obesidad,
hipercolesterolemia, aterosclerosis, depresién, osteoporosis, hipotiroidismo,
hipertiroidismo subclinico, bocio no téxico, céncer de tiroides, masa, densidad o
crecimiento 6seo reducido, trastornos alimenticios, funcién cognoscitiva reducida,
céancer de tiroides, glaucoma, anritmia cardiaca, insuficiencia cardiaca congestiva,
o trastomos o enfermedades de piel, el cual consiste en administrar a un
paciente mamifero que requiera de fratamiento una cantidad terapéuticamente

efectiva de un compuesto como los definidos en la reivindicacioén 1.

El método que fue definido en la reivindicacién 10, en donde dicha enfemedad

es obesidad, hipercolesterolemia, aterosclerosis, depresioén, osteoporosis,

'70
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13.

14.

13.

hipotiroidismo, bocio, cancer de tiroides, glaucoma, aritmia cardiaca,

insuficiencia cardiaca congestiva o trastomos de piel.

El método acorde con la reivindicacion 11, en donde el trastomo o la enfermedad
de la piel es atrofia dérmica, lesién post quinirgica causada por resurfacing laser,
queloides, estria, celulitis, piel aspera, dafio actinico de la piel, liquen plano,
ictiogis, acné, soriasis, la enfermedad de Dernier, eccema, dermatitis atdpica,

cloracne, pitiriasis y cicatrices en la piel.

El método acorde con la reivindicacion 10 que ademas incluye la administracion,
concurrente o secuenciaimente, de una cantidad terapéuticamente efectiva de al
menos un agente terapéutico adicional seleccionado del grupo que consta de
otros compuestos con la formula |, agentes anti-diabéticos, agentes ant-
osteoporosis, agentes anti-obesidad, agentes promotores de crecimiento,
agentes anti-inflamatorios, agentes anti-ansiedad, anti-depresivos, agentes anti-
hipertensivos, glicésidos cardiacos, agentes reductores de colesteroMipido,
supresores de apetito, inhibidores de la resorcidn 6sea, miméticos tiroideos,

agentes anabdlicos, agentes antitumorales y retinoides.

Un método para tratar o retrasar la progresiéon o el inicio de un trastomno o

enfermedad de la piel el cual consiste en administrar a un paciente mamifero una

A\
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16.

17.

18.

cantidad terapéuticamente efectiva de un compuesto como los definidos en la

reivindicacion 1 en combinacién con un retinoide o un andlogo de la vitamina D.

Un método para tratar o retrasar la progresién o el inicio de obesidad el cual
consiste en administrar a un paciente mamifero una cantidad terapéuticamente

efectiva de un compuesto como los definidos en la reivindicacion 1.

Un método acorde con la reivindicacién 16 que ademads incluye la administracion,
concurrente o secuencialmente, de una cantidad terapéuticamente efectiva de al
menos un agente terapéutico adicional seleccionado del grupo que consta de un

agente anti-obesidad y un supresor de apetito.

Un método acorde con la reivindicaciéon 17 en donde dicho agente anti-obesidad
es seleccionado del grupo que consta de inhibidor de la aP2, antagonista de la
PPAR gama, agonista de la PPAR delta, un agonista de los adrenérgicos beta
3, inhibidor de la lipasa, inhibidor de la recaptacién de la serotonina (y
dopamina), antagonista del receptor canabinoide-1, otro agente receptor tiroideo

y agente anoréxico.
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19.

20.

21.

22.

El uso de un compuesto acorde con la reivindicacién 1 en la preparacion de un
medicamento para inhibir o tratar una enfermedad que depende de la expresién

de un gen regulado por T30 asociada con una disfuncién del metabolismo.

El uso acorde con la reivindicacibn 19, en donde dicha enfermedad es
seleccionada entre obesidad, hipercolesterolemia, aterosclerosis, depresion,
osteoporosis, hipotiroidismo, hipertiroidismo subclinico, bocio no téxico, cancer
de tiroides, masa, densidad o crecimiento dseo reducido, trastomos alimenticios,
funcion cognoscitiva reducida, cancer de tiroides, glaucoma, arritmia cardiaca,

insuficiencia cardiaca congestiva, o trastomos o enfermedades de piel.

El uso acorde con la reivindicacién 20, en donde ei trastorno o enfermedad de la
piel es seleccionado entre atrofia dérmica, lesién post quirirgica causada por
resurfacing laser, queloides, estria, celulitis, piel aspera, dafio actinico de la piel,
liquen plano, ictiosis, acné, soriasis, la enfermedad de Demier, eccema,

dermmatitis atdpica, cloracne, pitiriasis y cicatrices en la piel.

Uso acorde con la reivindicacion 18 en combinacién con al menos un agente
terapéutico adicional seleccionado del grupo que consta de otros compuestos
con la férmula |, agentes anti-diabéticos, agentes anti-osteoporosis, agentes anti-
obesidad, agentes promotores de crecimiento, agentes anti-inflamatorios,
agentes anti-ansiedad, anti-depresivos, agentes anti-hipertensivos, glicésidos

cardiacos, agentes reductores de colesterollipido, s'upresores de apetito,
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23.

24,

25.

26.

inhibidores de la resorcidon dsea, miméticos tiroideos, agentes anabdlicos,

agentes antitumorales y retinoides.

Uso acorde con la reivindicacion 19 en combinacién con un retinoide o un
andlogo de la vitamina D en donde dicha enfermedad es un trastorno o

enfermedad de la piel.

Uso acorde con la reivindicacion 19 en donde dicha enfermedad es obesidad.

Uso acorde con la reivindicacién 24 en combinacién con al menos un agente
terapéutico adicional seleccionado del grupo que consta de un agente anti-

obesidad y un supresor de apetito.

Uso acorde con la reivindicacién 25, en donde dicho agente anti-obesidad es
seleccionado del grupo que consta de inhibidor de la aP2, antagonista de la
PPAR gama, agonista de la PPAR delta, agonista de los adrenérgicos beta 3,
inhibidor de la lipasa, inhibidor de la recaptacién de la serotonina (y dopamina),
un antagonista del receptor canabinoide-1, otro agente receptor tiroideo y un

agente anoréxico.
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30.

Una formulacion farmacéutica la cual funciona como un agonista selectivo del
receptor de la hormona tiroidea que contiene un compuesto como los definidos

en la reivindicacién 1.
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Como resultado del examen de forma, realizado con fundamento en el articulo 38
de la Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del
Tratado de Cooperacién en Materia de Patentes (PCT), regla 51 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le
comunica que:

« La solicitud no contiene copia del documento en que consta la cesion del
derecho de patente del inventor al solicitante 0 a su causante (Art. 26-k)
Decisién 486).

e La solicitud no contiene el poder debidamente otorgado, con el lleno de
requisitos exigidos por los articulos 63 y subsiguientes del Cddigo de
Procedimiento Civil. Adicionalmente deberd presentar el documento que
acredita la existencia y representacién legal de la sociedad solicitante,
cuando éste fuere una persona juridica.

o El solicitante debe presentar un nuevo titulo, que permita identificar la materia
de la cual trata la solicitud, ya que el relacionado no se encuentra con la
precisién necesaria para identificar claramente el objeto de la solicitud de
patente (Regla 4.3 PCT, Art. 27, 27 Decisi6n 486, Circular Unica 5.2.9).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

del capitulo quinto del titylo primero de ia Circular Unica N° 10 de 2001.

Notifiquese el presente ofjcio MQ a lo dispuesto en el numeral 5.2, literal e),

ALIX CARMENZA EDES DE VERGEL
Jefe de la Divisién,de Nuevas Creaciones.
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