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6-METHOXY-2-NAPHTHYLACETIC
ACID PRODRUGS

Related Application

This application claims priority from United States Provisional
Application 60/161,864, filed October 27, 1999, the disclosure of which is

incorporated by reference herein in its entirety.

5 Field and Background of The invention

The present invention relates to pharmaceutical compositions useful for
treatment of inflammation in humans utilizing compounds that are prodrugs of
6-methoxy-2-naphthylacetic acid (hereinafter "6MNA").

Various naphthalene derivatives are known to be useful for the

10 treatment of inflammation and for various rheumatic and arthritic conditions.

For example, Naproxen having the formula (I):

CHj
H3CO

as described in U.S. Patent No. 4,009,197 to Fried et al. Compound (I) can,

I

15 however, cause severe irritation of the gastrointestinal tract at dosages only

slightly greater than the excess of the therapeutic dose.
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Another naphthalene derivative is nabumetone having the formula (II):

0]
SO
H3CO

as described in U.S. Patent Nos. 4,061,779 and 4,420,639 to Lake et al.

II

Nabumetone works by inhibiting cyclooxygenase, an enzyme responsible for
making prostaglandins which are mediators of inflammation. Nabumetone is
a prodrug which undergoes hepatic biotransformation to the active

component, 6-methoxy-2-naphthylacetic acid, Formula (111):

H3CO

IIT

(See Haddock, R.E. et al; Metabolism of Nabumetone (BRL 14777 by various
species including man," Xenobiotica; 14(4): 327-337 (1984)). Nabumetone is
commercially available as Relafen® from Smithkline Beecham, Inc. However,
only about 35 percent of orally administered nabumetone is transferred in vivo
into 6MNA.

It is therefore an object of the present invention to provide 6MNA
prodrugs which are more readily transformed into 6MNA than nabumetone. It
is believed that improvement in the body's ability to hydrolyze and solubilize
the prodrug can contribute to this transformation. Thus, it is another object to
improve the hydrolysis and solubility of the prodrug to provide better
transformation to 6MNA.

Another concern with 6MNA and its related prodrugs is that the
presence of the carboxylic acid moiety can cause stomach irritation and/or
ulceration. Thus, it is another object of the present invention that provides

prodrugs of 6BMNA having a reduced propensity to cause stomach irritation.

Summary Of The Invention
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The present invention provides compositions useful for the treatment of
inflammation in humans, and related methods of treatment for the same. In

one embodiment the composition is

OR
(I
H3CO

wherein R is selected from the group consisting of (CH,)mO(CHa)x:
(CH2)m(OC2H4), O(CH2)n; (CH2)m(CHOH)(CHOH)s, and the (R) and (S)
enantiomers, and mixtures thereof; and CHCOR"; wherein m is an integer
from 2 to 4, n and p are integers from 1 to 4 and r and s are integers from 1 to
2, and R’ is selected from the group consisting of C4 to Cg alkyl,

(CH2)m O(CH2)a, CH2 (OC2H4),O(CH2),, and CH; (OC3H,),.

In another embodiment, the composition is

0]

o
R"
I

H;CO

wherein R" is selected from the group consisting of C4 to Cg alkyl,

CHz (OC2H4)n O(CHz)n, CH2(OC2H4),OCHs, (OC2H4)n ONOg, (OCoH4)n
O(CH2)n, (CH2)n(OC2H4)mONO2, (OC2H4)n O(CH2)mOH, NH(CH2)m (OCaH4)n,
NH(CHz)m (OC2H4)m ONO2, NHO(CHy), CH3,, NH(CH2)m(OC2H4),OCH3, and
NH(OC2H,4),OCH3, wherein m is an integer from 2 to 4, and n and p are
integers from 1 to 4.
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In yet another embodiment, the composition is

NHR"
7
H3CO

wherein R™ is selected from the group consisting of hydrogen, O(CH,),CHa,
C1 to Cg alkyl, (CH2)m (OC2Ha4), O(CHz)n, (CH2)m(OC2Ha)p, (CH2)m (OC2H4)n
ONOg2, (CH2)m (OC2Ha4)p O(CH2)mOH, and (CHz)m NHO(CH,), CH3 wherein m
is an integer from 2 to 4, and n and p are integers from 1 to 4.

Additional alternative embodiments are R or R" are therapeutic
moieties. Such compositions can be used in methods of treating

inflammation.

Brief Description of the Drawings

Figures 1 and 2 are schematic drawings of pathways for the synthesis
of 6BMNA prodrugs of the invention.

Detailed Description of the Invention

The present invention will now be described more fully hereinafter with
reference to the accompanying drawings, in which preferred embodiments of
the invention are shown. This invention may, however, be embodied in
different forms and should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the scope of the invention
to those skilled in the art.

The terminology used in the description of the invention herein is for
the purpose of describing particular embodiments only and is not intended to
be limiting of the invention. As used in the description of the invention and the

now

appended claims, the singular forms “a”, “an” and “the” are intended to include

the plural forms as well, unless the context clearly indicates otherwise.
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Unless otherwise defined, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in
the art to which this invention belongs. All publications, patent applications,
patents, and other references mentioned herein are incorporated by reference
in their entirety.

A “therapeutically effective amount” is an amount necessary to prevent,
delay or reduce the severity of inflammation and also includes an amount
necessary to enhance normal physiological functioning.

As used herein, a “pharmaceutically acceptable” component (such as a
salt, carrier, excipient or diluent) of a formulation according to the present
invention is a component which (1) is compatible with the other ingredients of
the formulation in that it can be combined with the 6MNA prodrugs of the
present invention without eliminating the biological activity of the 6MNA
prodrugs; and (2) is suitable for use with an animal (e.g., a human) without
undue adverse side effects, such as toxicity, irritation, and allergic response.
Side effects are “undue” when their risk outweighs the benefit provided by the
pharmaceutical composition.

As discussed above, the present invention provides therapeutically
effective amounts of 6BMNA prodrugs. |t is believed that the various 6MNA
derivatives provide improved properties over existing compositions. For
example, it is believed that the moieties

I ”

O

O\/lk "
]

© ; 0 and 0]
provide improved hydrolysis (and thus improved yield), whereas the R, R" and
R™ groups contribute to improved solubility, and improved resistance to

ulcers.
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Specifically in one embodiment, the pharmaceutical composition is

' OR
(X
H3;CO

wherein R is selected from the group consisting of (CHz)mO(CHa)n.
(CH2)m(OC2Hy), O(CH2)n; (CH2)m(CHOH)(CHOH)s, and the (R) and (S)
enantiomers, and mixtures thereof, and CHCOR’; wherein m is an integer
from 2 to 4, n and p are integers from 1 to 4 and r and s are integers from 1 to
2, and R’ is selected from the group consisting of C4 to Cs alkyl,(CHz)m
O(CHz)n, CH2 (OC2H4)pO(CHa)n, and CH2 (OC2Hy),. Specific preferred
embodiments are when R is CH,CH,OCH3;, CH, CH, OCH, CH, OCHs,
CHCOCH;COCH3, CHCOCH,COCH;3 (OC,H4)OCH3 and
CHCOCH,COCH,0OCHj.

In another embodiment, the pharmaceutical composition is

0

o
R"
DOR

H;CO

wherein R" is selected from the group consisting of C to Cs alkyl,

CHz (OC2H4)n O(CHa)n, CH2(OC2H4),OCH3, (OCzH4)y ONO,, (OC,H4)n
O(CH2)n, (CH2)a(OC2H4)mONO2, (OC2H4)s O(CHz)mOH, NH(CH2)m (OC2Ha4)n,
NH(CHz2)m (OC2H4)m ONO2, NHO(CHz), CH3,, NH(CHa2)m(OC2H4),OCHs3, and
NH(OC2H4),OCHa, wherein m is an integer from 2 to 4, and n and p are
integers from 1 to 4.

PCT/US00/29757
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In yet another embodiment, the pharmaceutical composition is

NHR"
7
H;CO

wherein R™ is selected from the group consisting of hydrogen, O(CH,),CHs,

5  Cyto Cealkyl, (CH2)m (OC2H4), O(CH2)n, (CH2)m(OC2Ha4)p, (CH2)m (OC2H4)n
ONOz, (CHz)m (OC2H4)p O(CH2)mOH, and (CHz2)m NHO(CHy),, CH3 wherein m
is an integer from 2 to 4, and n and p are integers from 1 to 4.

In the above compounds, R and R" can be defined as previousty, or
can be a therapeutic moiety such as

H3;CO

H,N

ocC
‘ ‘ ~OCH;,

10
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B6MNA prodrugs of the present invention may optionally be
administered in conjunction with other compounds useful in the treatment of
inflammation or useful in treatment of other indications associated with
inflammation such as pain. The other compounds may optionally be
administered concurrently. As used herein, the word "concurrently" means
sufficiently close in time to produce a combined effect (that is, concurrently
may be simultaneously, or it may be two or more events occurring within a
short time period before or after each other).

As used herein, the administration of two or more compounds "in
combination" means that the two compounds are administered closely enough
in time that the presence of one alters the biological effects of the other. The
two compounds may be administered simultaneously (i.e., concurrently) or
sequentially. Simultaneous administration may be carried out by mixing the
compounds prior to administration, or by administering the compounds at the
same point in time but at different anatomic sites or using different routes of
administration.

The phrases "concurrent administration," "administration in
combination," "simultaneous administration" or "administered simultaneously"
as used herein, interchangeably mean that the compounds are administered
at the same point in time or immediately following one another. In the latter
case, the two compounds are administered at times sufficiently close that the
results observed are indistinguishable from those achieved when the
compounds are administered at the same point in time.

The present invention is primarily concerned with the treatment of
human subjects, but the invention may also be carried out on animal subjects,
particularly mammalian subjects such as mice, rats, dogs, cats, livestock and
horses for veterinary purposes, and for drug screening and drug development
purposes.

The 6MNA prodrugs disclosed herein can, as noted above, be
prepared in the form of their pharmaceutically acceptable salts.
Pharmaceutically acceptable salts are salts that retain the desired biological
activity of the parent compound and do not impart undesired toxicological
effects. Examples of such salts are (a) acid addition salts formed with

inorganic acids, for example hydrochloric acid, hydrobromic acid, sulfuric acid,
8
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phosphoric acid, nitric acid and the like; and salts formed with organic acids
such as, for example, acetic acid, oxalic acid, tartaric acid, succinic acid, malic
acid, ascorbic acid, benzoic acid, methanesulfonic acid, p-toluenesulfonic
acid, naphthalenedisulfonic acid, polygalacturonic acid, and the like; (b) salts
formed from elemental anions such as chlorine, bromine, and iodine, and (c)
salts derived from bases, such as ammonium salts, alkali metal salts such as
those of sodium and potassium, alkaline earth metal salts such as those of
calcium and magnesium, and salits with organic bases such as
dicyclohexylamine and N-methyl-D-glucamine.

The 6MNA prodrugs described above may be formulated for
administration in a pharmaceutical carrier in accordance with known
techniques. See, e.g., Remington, The Science And Practice of Pharmacy
(9™ Ed. 1995). In the manufacture of a pharmaceutical formulation according
to the invention, the prodrug (including the physiologically acceptable salts
thereof) is typically admixed with, inter alia, an acceptable carrier. The carrier
must, of course, be acceptable in the sense of being compatible with any
other ingredients in the formulation and must not be deleterious to the patient.
The carrier may be a solid or a liquid, or both, and is preferably formulated
with the compound as a unit-dose formulation, for example, a tablet, which
may contain from 0.01 or 0.5% to 95% or 99% by weight of the 6MNA
prodrug. One or more 6MNA prodrugs may be incorporated in the
formulations of the invention, which may be prepared by any of the well
known techniques of pharmacy consisting essentially of admixing the
components, optionally including one or more accessory ingredients.

The formulations of the invention include those suitable for oral, rectal,
topical, buccal (e.g., sub-lingual), vaginal, parenteral (e.g., subcutaneous,
intramuscular, intradermal, or intravenous), topical (i.e., both skin and
mucosal surfaces, including airway surfaces) and transdermal administration,
although the most suitable route in any given case will depend on the nature
and severity of the condition being treated and on the nature of the particular
6MNA prodrug which is being used.

Formulations suitable for oral administration may be presented in
discrete units, such as capsules, cachets, lozenges, or tables, each

containing a predetermined amount of the 6MNA prodrug; as a powder or
9
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granules; as a solution or a suspension in an aqueous or non-aqueous liquid;
or as an oil-in-water or water-in-oil emulsion. Such formulations may be
prepared by any suitable method of pharmacy which includes the step of
bringing into association the 6MNA prodrug and a suitable carrier (which may
contain one or more accessory ingredients as noted above). In general, the
formulations of the invention are prepared by uniformly and intimately
admixing the 6MNA prodrug with a liquid or finely divided solid carrier, or both,
and then, if necessary, shaping the resuiting mixture. For example, a tablet
may be prepared by compressing or molding a powder or granules containing
the 6MNA prodrug, optionally with one or more accessory ingredients.
Compressed tablets may be prepared by compressing, in a suitable machine,
the compound in a free-flowing form, such as a powder or granules optionally
mixed with a binder, lubricant, inert diluent, and/or surface active/dispersing
agent(s). Molded tablets may be made by molding, in a suitable machine, the
powdered compound moistened with an inert liquid binder.

Formulations suitable for buccal (sub-lingual) administration include
lozenges comprising the 6MNA prodrug in a flavoured base, usually sucrose
and acacia or tragacanth; and pastilles comprising the compound in an inert
base such as gelatin and glycerin or sucrose and acacia.

Formulations of the present invention suitable for parenteral
administration comprise sterile aqueous and non-aqueous injection solutions
of the 6MNA prodrug, which preparations are preferably isotonic with the
blood of the intended recipient. These preparations may contain anti-oxidants,
buffers, bacteriostats and solutes which render the formulation isotonic with
the blood of the intended recipient. Aqueous and non-aqueous sterile
suspensions may include suspending agents and thickening agents. The
formulations may be presented in unit\dose or multi-dose containers, for
example sealed ampoules and vials, and may be stored in a freeze-dried
(Iyophilized) condition requiring only the addition of the sterile liquid carrier, for
example, saline or water-for-injection immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from
sterile powders, granules and tablets of the kind previously described. For
example, in one aspect of the present invention, there is provided an

injectable, stable, sterile composition comprising a compound of Formula (1),
10
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or a salt thereof, in a unit dosage form in a sealed container. The compound
or salt is provided in the form of a lyophilizate which is capable of being
reconstituted with a suitable pharmaceutically acceptable carrier to form a
liquid composition suitable for injection thereof into a subject. The unit dosage
form typically comprises from about 10 mg to about 10 grams of the
compound or salt. When the compound or salt is substantially water-insoluble,
a sufficient amount of emulsifying agent which is physiologically acceptable
may be employed in sufficient quantity to emuisify the compound or salt in an
aqueous carrier. One such useful emulsifying agent is phosphatidyl choline.

Formulations suitable for rectal administration are preferably presented
as unit dose suppositories. These may be prepared by admixing the 6MNA
prodrug with one or more conventional solid carriers, for example, cocoa
butter, and then shaping the resulting mixture.

Formulations suitable for topical application to the skin preferably take
the form of an ointment, cream, lotion, paste, gel, spray, aerosol, or oil.
Carriers which may be used include petroleum jelly, lanoline, polyethylene
glycols, alcohols, transdermal enhancers, and combinations of two or more
thereof.

Formulations suitable for transdermal administration may be presented
as discrete patches adapted to remain in intimate contact with the epidermis
of the recipient for a prolonged period of time. Formulations suitable for
transdermal administration may aiso be delivered by iontophoresis (see, for
example, Pharmaceutical Research 3 (6):318 (1986)) and typically take the
form of an optionally buffered aqueous solution of the 6MNA prodrug.

Suitable formulations comprise citrate or bis\tris buffer (pH6) or ethanol/water
and contain from 0.1 to 0.2M active ingredient.

The therapeutically effective dosage of any 6MNA prodrug, the use of
which is in the scope of present invention, will vary somewhat from compound
to compound, and patient to patient, and will depend upon factors such as the
age and condition of the patient and the route of delivery. Such dosages can
be determined in accordance with routine pharmacological procedures known
to those skilled in the art.

The therapeutically effective dosage of any specific compound, the use

of which is in the scope of present invention, will vary somewhat from
11
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compound to compound, and patient to patient, and will depend upon the
condition of the patient and the route of delivery. As a general proposition, a
dosage from about 0.1 to about 50 mg/kg will have therapeutic efficacy, with
all weights being calculated based upon the weight of the 6MNA prodrug,
including the cases where a salt is employed. Toxicity concerns at the higher
level may restrict intravenous dosages to a lower level such as up to about 10
mg/kg, with all weights being calculated based upon the weight of the active
base, including the cases where a salt is employed. A dosage from about 10
mg/kg to about 50 mg/kg may be employed for oral administration. Typically,
a dosage from about 0.5 mg/kg to 5 mg/kg may be employed for
intramuscular injection. The duration of the treatment is usually once per day
for a period of two to three weeks or until the condition is essentially
controlled. Lower doses given less frequently can be used prophylacticaily to
prevent or reduce the incidence of recurrence of the infection.

General pathways for synthesizing the compounds of the invention are
shown in Figures 1 and 2; specific synthesis are described in the non-limiting
Examples.

12
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EXAMPLES

Example 1

Synthesis of (6-methoxy-naphthalen-2-yl)-acetic acid 2-oxo-propy! ester

In a 100-mL round-bottom flask, BMNA (1.00g, 4.65mmol) was
dissolved in anhydrous DMF (50 mi) and Na,COj3 (1.08g, 10.2mmol) was
added with stirring. Chloroacetone (0.407mL, 5.12mmol) was added
dropwise to the reaction mixture and stirring was continued overnight at room
temperature. The DMF was removed under reduced pressure and CH,Cl,
(75mL) was added to the remaining residue. The resulting solution was
washed with water (3 x 100mL) and brine (3 x 100mL). The organic layer was
dried over MgSQy, filtered, and the solvent removed under reduced pressure
to give an off-white solid. Recrystallization from ethyl acetate produced the
desired product as off-white crystals in 57.6% yield (0.729g): mp 122-124°C;
IR (KBr) 2939, 1761, 1731, 1642, 1607, 1513, 1490, 1418, 1395, 1348, 1283,
1236, 1200, 1159, 1053, 1029, 917, 864, 811 cm™; 'H NMR (CDCl;) 2.11
(s, 3H), 3.88 (s, 2H), 3.91 (s, 3H), 4.66 (s, 2H), 7.12 (s, 1H), 7.15(d, J = 2.7
Hz, 1H), 7.40 (dd, J = 1.8, 8.4 Hz, 1H), 7.68 (s, 1H), 7.72 (d, J = 3.9 Hz, 2H);
FABMS (NBA) m/z 272 (M)*.

Example 2

Synthesis of (6-Methoxy-naphthalen-2-yi)-acetic acid 2-(2-nitrooxv-ethoxv)-ethyl
ester

In reaction flask #1: NaH (60%suspension in oil, 0.43g, 0.011mol ) was
suspended under nitrogen in anhydrous DMF and 6MNA (2g, 0.00926mol) in
anhydrous DMF (60 ml) was added dropwise. Reaction mixture was stirred for
1 hours and cannulated into another reaction flask #2, containing solution of
2- bromoethylether 11.07g, 0.027 mol in 30 mil of DMF. Reaction mixture was
stirred overnight (~17hours) at room temperature under nitrogen, then 1 h at
40-50°C. Then deionized water was added and the product was extracted with
methylene chloride several times, then dried over sodium sulfate, filtered,

concentrated via rotovap. Crude material was chromatographed on silica gel

13
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column, using ethyl acetate/hexane solvent mixture and then
chromatographed, using diethyl ether/hexane solvent system as developing
agent. Fractions, containing the product were collected, concentrated,
recrystallized and 2.52 g of the compound was analyzed by IR, NMR. (Yield~
74%).

Example 3

Synthesis of (6-methoxy-naphthalen-2-yl)-acetic acid carboxymethyl ester

Bromoacetyl bromide (0.432mL, 4.95mmol) was dissolved in
anhydrous CHClI, (10mL) and cooled to O°C in an ice bath. Upon addition of
triethylamine (0.829mL, 5.94mmol) to the solution, a precipitate formed. 2-
Trimethylsilylethanol (0.710mL, 4.95mmol) was added dropwise with stirring
to the reaction solution at O°C. After addition was complete, the reaction was
allowed to warm to room temperature and stirred for an additional 20 min.
The reaction mixture was placed in a separatory funnel and washed with 1M
HCI (1 x 50mL), sat'd NaHCO; (1 x 50mL), and brine (2 x 50mL). The organic
layer was dried over MgSOQ;, filtered, and the solvent removed under reduced
pressure to give the desired ester as a brown oil (0.736g, 62.2% vyield). IR
showed complete conversion to the ester; IR (NaCl). 2952, 2899, 1739, 1627,
1421, 1407, 1360, 1249, 1169, 1112, 1043, 983, 944, 844 cm™"; '"H NMR
(CDCl3) 60.017 (d, J = 6.9Hz, 9H), 0.97 (m, 2H), 3.71 (t, J = 8.1 Hz, 2H), 4.24
(t, J=8.1 Hz, 2H).

In a 50-mL round-bottom flask, 6BMNA (0.602g, 2.80mmol) was
dissolved in anhydrous DMF (25ml), and Na,CO; (0.297g, 2.80mmol) was
added with stirring. Bromo-acetic acid 2-trimethylsilanyl-ethyl ester prepared
above (0.736mL, 3.08mmol) was added dropwise to the reaction mixture and
stirring was continued overnight at room temperature. The DMF was
removed under reduced pressure and CH,Cl, (60mL) was added to the
remaining residue. The resulting solution was washed with water (3 x 60mL)
and brine (3 x 60mL). The organic layer was dried over MgSQ;, filtered, and
the solvent removed under reduced pressure to give the desired product as a

dark brown oil (0.630g, 60.3% yield). IR showed complete conversion to the

14
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ester; IR (NaCl): 2951, 2892, 1755, 1672, 1637, 1607, 1507, 1490, 1466,
1413, 1389, 1301, 1218, 1159, 1065, 1042, 936, 894, 847 cm™".

In a 50-mL round-bottom flask, the BMNA ester prepared above
(0.630g, 2.93mmol) was dissolved in anhydrous DMF (20mi) and stirred under
a nitrogen atmosphere. The tetrabutylammonium fluoride (1.0M in THF,
1.70mL, 5.86mmol) was added dropwise to the reaction mixture over a 2 min
period. The reaction mixture continued to stir under an inert atmosphere for
an additional 2h. Dichloromethane (15mL) and water (10mL) were added to
the reaction mixture and the organic layer was washed with water (3 x 60mL),
brine (3 x 60mL), dried over MgSOQ., filtered, and evaporated. The resulting
dark oil was purified by column chromatography (SiO,: ethyl acetate/hexanes
1:2 followed by methanol) to give the desired product as a tan solid in 25.0%
yield (0.117g): mp 190-192°C (dec); IR (KBr) 3310 (br), 2951, 1725, 1602,
1507, 1495, 1431, 1324, 1277, 1224, 1142, 1030, 965, 900, 853, 818 cm™:
FABMS (NBA) m/z 274 (M)".

Example 4

Synthesis of (6-methoxy-naphthalen-2-yl)-acetic acid ethoxycarbonyimethyl
ester

In a 250-mL round-bottom flask, 6MNA (3.00g, 14.0mmol) was
dissolved in anhydrous DMF (100ml) and Na,CO; (1.62g, 15.3mmol) was
added with stirring. Ethylbromoacetate (1.70mL, 15.3mmol) was added
dropwise to the reaction mixture and stirring was continued overnight at room
temperature. The DMF was removed under reduced pressure and CH,Cl,
(100mL) was added to the remaining residue. The resulting solution was
washed with water (3 x 150mL) and brine (3 x 150mL). The organic layer was
dried over MgSQ,, filtered, and the solvent removed under reduced pressure
to give an off-white solid. Purification by column chromatography (SiO.: ethy!
acetate/hexanes1:2) gave the desired product as an off-white solid in 78.9%
yield (3.32g): mp 38-40°C; IR (KBr) 2956, 1749, 1637, 1607, 1500, 1484,
1378, 1266, 1236, 1159, 1059, 1024, 953, 912, 853, 811 cm™; 'H NMR
(CDCls) 61.23 (t, J = 7.2Hz, 3H), 3.87 (s, 2H), 3.91 (s, 3H), 4.19 (m. 2H), 4.63
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(s, 2H), 7.11 (s, 1H), 7.15 (d, J = 2.7 Hz, 1H), 7.40 (dd, J = 1.8, 8.4 Hz, 1H),
7.68 (s, 1H), 7.71 (d, J = 4.5 Hz, 2H); FABMS (NBA) m/z 302 (M)".
Rat Paw Edema and hydrolysis data are provided data are provided in
Tables 1 and 3.
5 TABLE 1
Rat Paw Edema Resulits

Compound Dose % EDs
(mg/kg) Inhibition (mgl/kg)
Nabumetone 79.0 60 35.9
6-MNA 75.0 45
Indomethacin 10.0 51
Example 1 94.3 65 33.9
Example 2 121.0 57
Example 3 94.9 58
Example 4 121.0 38
TABLE 2
Chemical Hydrolysis
PH PH PH
3 7.4 8
Example 1 >25 h 22h 7h
Example 2 >300h ~280 h ~280 h
Example 4 | stable for 3 hours
10
TABLE 3
In Vitro Hydrolysis in Rat Plasma
PH
3
Exampie 1 21% conversion to 6-MNA in ~2h
Example 2 T1/2 >5 min
15 Example 5
Synthesis of (6-Methoxy-naphthalen-2-yi)-acetic acid 3-nitrooxy-2-oxo-propyl
ester
20 In reaction flask #1: NaH(60%suspension in oil, 0.43g, 0.011mol ) was

suspended under nitrogen in anhydrous DMF and 6MNA(2g, 0.00926mol)
was added dropwise. Reaction mixture was stirred for 2 hours and cannulated

into another reaction flask #2, containing solution of dibromoacetone 7.9g,
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0.0379mol in DMF. Reaction mixture was stirred overnight (~17hours) and
TLC was checked. Then deionized water was added and the product was
extracted with methylene chloride several times, then dried over sodium
sulfate, filtered and concentrated. Crude material was chromatographed on
silica gel column, using ethyl acetate/hexane solvent mixture and then
chromatographed, using diethyl ether/hexane solvent system as developing
agent. Fractions, containing the product were collected, concentrated,
recrystallized and compound was analyzed by MS. The compound contained
one bromine atom; that's why it has an M+2 peak almost equal in intensity to
the molecular ion (because of the presence of a molecular ion containing the
81Br isotope ) Mass spectrometry, 350.8 and 352.8.

1.71 mg, 0.203 mmol of this compound was dissolved in acetonitrile
(15 ml) and silver nitrate 79.5 mg, 0.468 mmol solution in 2 ml of acetonitrile
added. The reaction mixture was stirred at 80°C at the dark and then filtered.
From a resulting solution, the solvent was evaporated at a reduced pressure,
and a residue was obtained to which methylene chioride was added. Then the
precipitate was filtered off and methylene chloride phase was concentrated,
passed thorough a silica gel column, using diethyl ether/hexane and then
recrystallysed, washed with hexane and dried via vacuum to obtain the final

product. The final product was analyzed by elemental analysis, IR, MS, NMR.
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Example 6

Synthesis of (6-methoxy-naphthaleon-2-yl)-acetic acid 2-(2-methoxy-ethoxy)-
ethyl ester

In a 10-mL round-bottom flask, 6MNA (1.00g, 4.63mmol) was
suspended in oxaly! chloride (7mL) and the reaction mixture was stirred at
room temperature for 1h during which time the 6MNA dissolved. The oxalyl
chloride was removed by vacuum distillation to yield the 6MNA acid chloride
(2.189, 100% yield) as a red solid. IR showed complete conversion to the
acid chloride; IR (KBr): 3061, 3020, 2949, 2901, 2831, 1800, 1605, 1493,
1393, 1275, 1234, 1128, 1028, 951, 869 cm™; mp 80-82°C.

Diethylene glycol monomethyl ether (1.22g, 10.2mmol) was dissolved
in anhydrous CHCl, (20mL) and added dropwise to a suspension of NaH
(60% in mineral oil, 0.407g, 10.2mmol) in anhydrous CH,Cl, (10mL) at 0°C.
The reaction mixture was allowed to warm to room temperature for and stirred
for 2h at which time 6MNA acid chloride (1.08g, 4.63mmol) in anhydrous
CHCl> (50mL) was added. The resulting reaction mixture was stirred at room
temperature overnight. The reaction mixture was transferred to a separatory
funnel and washed with water (2 x 100mL) and brine (2 x 100mL). The
organic layer was dried over MgSQy, filtered, and the soivent removed under
reduced pressure to give an orange oil. Purification by column
chromatography (SiO,: ethyl acetate/hexanes 2:1) gave the desired product
as an oil in 69.3% yield (1.11g): IR (NaCl) 2939, 2892, 1737, 1636, 1607,
1483, 1454, 1389, 1224, 1035, 858 cm™'; FABMS (NBA) m/z 318 (M + H)".

Example 7

Synthesis of (6-methoxy-naphthalen-2-yl)-acetic acid 2-methoxy-phenyl ester

In a 10-mL round-bottom flask, BMNA (1.50g, 6.94mmol) was
suspended in oxalyl chloride (7mL) and the reaction mixture was stirred at
room temperature for 3h during which time the 6MNA dissolved. The oxalyl
chloride was removed by vacuum distillation to yield the 6MNA acid chloride

(1.63g, 100% yield) as a red solid. R showed complete conversion to the
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acid chloride; IR (KBr): 3061, 3020, 2949, 2901, 2831, 1800, 1605, 1493,
1393, 1275, 1234, 1128, 1028, 951, 869 cm™*; mp 80-82°C.

Guaiacol (0.840mL, 7.64mmol) was dissolved in anhydrous DMF
(30mL) and added dropwise to a suspension of NaH (60% in mineral oil,
0.304g, 7.64mmol) in anhydrous DMF (10mL). The reaction mixture was
stirred at room temperature for 1.5h at which time 6MNA acid chioride (1 .63g,
7.64mmol) in anhydrous DMF (10mL) was added. The resulting reaction
mixture was stirred at room temperature overnight. The DMF was removed
under reduced pressure and CH,Cl, (50mL) was added to the remaining
residue. The resulting solution was washed with water (2 x 50mL) and brine
(2 x50mL). The organic layer was dried over MgSO,, filtered, and the solvent
removed under reduced pressure to give a dark oil. Purification by column
chromatography (SiO,: ethyl acetate’hexanes 1:2) gave the desired product
as an oil which was precipitated by addition of diethyl ether (0.800g, 35.8%
yield): mp 90.5-92.5°C; IR (KBr) 3060, 2966, 2936, 2836, 1757, 1609, 1506,
1463, 1392, 1311, 1267, 1224, 1115, 1028, 952, 854 cm™"; FABMS (NBA) m/z
322 (M + H)".

Example 8

Synthesis of N-(2-methoxy-ethyl)-2-(6-methoxy-naphthalen-2-yi)-acetamide

The 6MNA acid chloride (1.50 g, 6.8 mmol) and 2-methoxyethylamine
was dissolved in anhydrous THF (10mL). Then triethylamine was added and
a precipitate inmediately formed. The reaction mixture was stirred overnight
at room temperature. The crude reaction mixture was dissolved in CH,CL,
(50mL), washed, H,0 (50 mL), sa. NaHCOj3 (2 x 40mL), H,0 (50 mL), dried
(MgSo4), and evaporated to dryness. The crude product was then
recrystallized from CH;Cl/hexanes to afford tan crystals (0.853g, 48% yield):
mp 129 °C; IR (NaCl) 3237 (br), 3065, 2886, 1633, 1613, 1575, 1493, 1460,
1394, 1275, 1229, 1129, 857, 811 cm™; "H NMR (CDCl3) 43.26 (s, 3H), 3.97
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(m, 4H), 3.70 (s, 2H), 3.93 (s, 3H), 7.14 (m, 2H), 7.18 (d, J = 2.4 Hz, 1 H),
7.34 (dd, J = 1.5, 8.7 Hz, 1H), 7.69 (m, 3H); FABMS (NBA) m/z 274 (m + H)".

Example 9

Synthesis of [2-(6-methoxy-naphthalen-2-yl)-acetoamino]-acetic acid methyl
ester

In a 10-mL round-bottom flask, BMNA (1.08g, 5.02mmol) was
suspended in thionyl chloride (7mL) and the reaction mixture was stirred at
room temperature for 1h during which time the 6MNA dissolved. The Thionyl
chloride was removed by vacuum distillation to yield the 6MNA acid chioride
(1.18g, 100% yield) as a red solid. IR showed complete conversion to the
acid chloride; IR (KBr): 3061, 3020, 2949, 2901, 2831, 1800, 1605, 1493,
1393, 1275, 1234, 1128, 1028, 951, 869 cm™; mp 80-82°C.

The 6MNA acid chloride (1.18g, 5.02mmol) was dissolved in anhydrous
DMF (20ml) and added dropwise to a stirring solution of glycine methyl ester
hydrochloride (0.633g, 5.04mmol) and triethylamine (1.55mL, 11.1mmol) in
anhydrous DMF (10mL). The reaction mixture was stirred at room
temperature under a nitrogen atmosphere overnight. The DMF was removed
under reduced pressure and CH2Cl; (40mL) was added to the remaining
residue. The resulting solution was washed with water (3 x 60mL) and brine
(3 x60mL). The organic layer was dried over MgSQ, filtered, and the solvent
removed under reduced pressure to give a brown solid. Purification by
column chromatography (SiO2: ethyl acetate) gave the desired product as an
off-white solid in 30.6% yield (0.441g): mp 118-120°C; IR (KBr) 3222, 3062,
2951, 1739, 1640, 1573, 1441, 1381, 1266, 1215, 1171, 1043, 997, 894, 853
cm™; FABMS (NBA) m/z 288 (M)".
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Example 10
Synthesis of 2-(6-methoxy-naphthalen-2-yl)-acetamide

In a 10-mL round-bottom flask, 6MNA (1.84g, 8.56mmol) was
suspended in oxalyl chioride (7mL) and the reaction mixture was stirred at
room temperature for 3h during which time the 6MNA dissolved. The oxalyl
chloride was removed by vacuum distillation to yield the BMNA acid chioride
(2.00g, 100% vyield) as a red solid. IR showed complete conversion to the
acid chioride; IR (KBr): 3061, 3020, 2949, 2901, 2831, 1800, 1605, 1493,
1393, 1275, 1234, 1128, 1028, 951, 869 cm™'; mp 80-82°C.

The 6MNA acid chloride (2.00g, 8.56mmol) was dissolved in anhydrous
DMF (20ml) and cooled to 0°C in an ice bath. Ammonia (0.5M in dioxane,
34.2 mL, 17.1mmol) was added dropwise to the acid chloride solution with
stirring. Care was taken to keep the reaction temperature at 0°C. Upon
complete addition, the reaction mixture was allowed to warm to room
temperature and continued to stir overnight. Water (20mL) and ethyl acetate
(20mL) were added after which a precipitate formed. The solid was collected
by suction filtration and recrystallization from ethanol produced the desired
product as a tan solid in 65.4% yield (1.20g): mp 234-236°C; IR (KBr) 3364,
3171, 1640, 1490, 1414, 1235, 1162, 1030, 857 cm™; FABMS (NBA) m/z 216
(M + H)".

The foregoing is illustrative of the present invention and is not to be
construed as limiting thereof. The invention is defined by the following claims,

with equivalents of the claims to be included therein.
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That Which is Claimed Is:

1. A pharmaceutical composition useful for treatment of
inflammation in humans comprising a therapeutically effective amount of a

compound of the formula:

OR
(LT
H;CO

wherein R is selected from the group consisting of (CHz)mO(CHz)n;
(CH2)m(OC2H4), O(CH2)n; (CH2)m(CHOH)(CHOH)s, and the (R) and (S)
enantiomers, and mixtures thereof, and CHCOR"; wherein m is an integer
from 2 to 4, n and p are integers from 1 to 4 and r and s are integers from 1 to
2, and R’ is selected from the group consisting of C; to Cs alkyl,
(CH2)mO(CHz)n, CH2 (OC2H4),O(CHz)s, and CH; (OCoH,)p.

2. The pharmaceutical composition according to Claim 1, wherein
R is selected from the group consisting of CH,CH,OCHj3;
CH,CH,0OCH,CH,0OCH3; and CH,CHOHCH,OH.

3. The pharmaceutical composition according to Claim 1, wherein
R’ is selected from the group consisting of CH,COCHp3;
CH,COCH; (OC;H4) OCH3z and CH,COCH,OCHs.
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4. A pharmaceutical composition useful for treatment of
inflammation in humans comprising a therapeutically effective amount of a
compound of the formula:

0]

O\)L
R"
(1

H;CO

wherein R" is selected from the group consisting of C, to Cg alkyl,

CH2 (OC2Ha)n O(CHa)n, CH2(OC2H4),OCH3, (OC2H4)a ONO,, (OC2H4),
O(CHgz)n, (CH2)n(OC2H4)mONOz2, (OC2H4)n O(CH2)mOH, NH(CH2)m (OCaHy)n,
NH(CH2)m (OC2H4)m ONO2, NHO(CHa), CH3,, NH(CH2)m(OC2H4),OCH3, and
NH(OC2H4),OCH3, wherein m is an integer from 2 to 4, and n and p are
integers from 1 to 4.

5. The pharmaceutical composition according to Claim 4, wherein
R" is selected from the group consisting of CH,COCHj3, CH,COCH; (OC2H,),
OCH3; and (CH,COCH,OCHgs.

6. A pharmaceutical composition useful for treatment of
inflammation in humans comprising a therapeutically effective amount of a

compound of the formula:

NHR"
7
H;CO |

wherein R™ is selected from the group consisting of hydrogen, O(CH,),CHs,
C1 to Cs alkyl, (CHz2)m (OC2H4), O(CHz)n, (CH2)m(OC2H4)p, (CH2)m (OC2Ha4)n
ONOg, (CH2)m (OC2H4), O(CH2)mOH, and (CHy)m NHO(CH,), CH3 wherein m
is an integer from 2 to 4, and n and p are integers from 1 to 4.

7. The pharmaceutical composition according to Claim 6, wherein
R™ is hydrogen or methyl.
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8. A pharmaceutical composition useful for treatment of
inflammation in humans comprising a therapeutically effective amount of a

compound of the formula:

OR
(T
H;CO

5 wherein R is a therapeutic moiety.

9. The pharmaceutical composition according to Claim 8, wherein

R is selected from the group consisting of:

H;CO

H,NOC

;and

! ‘ OCH,
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10. A pharmaceutical composition useful for treatment of
inflammation in humans comprising a therapeutically effective amount of a

compound of the formula:

0

o
0
H,CO

5 wherein R" is a therapeutic moiety.

11.  The pharmaceutical composition according to Claim 10, wherein
R" is selected from the group consisting of:

H3CO,

H,NOC

@ :and
! ‘ OCH,

10
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12. A method of treating inflammation comprising administering to a

subject in need thereof, a therapeutically effective amount of a compound of

OR
(I
H;CO

wherein R is selected from the group consisting of (CH2)mO(CHa)n,
(CH2)m(OC2H4)p O(CH2)s; (CH2)m(CHOH)(CHOH),, and the (R) and (S)

enantiomers, and mixtures thereof, and CHCOR’; wherein m is an integer

the formula:

from 2 to 4, n and p are integers from 1 to 4 and r and s are integers from 1 to
2, and R’ is selected from the group consisting of C4 to C¢ alkyl,
(CH2)mO(CHz)n, CH2 (OC2H4),O(CHz2)n, and CH; (OC2H4)p.

13.  The method according to Claim 12, wherein R is selected from
the group consisting of CH,CH,OCH3;
CH,CH,OCH,CH,OCH3 and CH,CHOHCH,OH.

14.  The method according to Claim 12, wherein R’ is selected from
the group consisting of CH,COCHgz; CH,COCH, (OC,H4) OCHj; and

CH>COCH,0CHs.

15. A method of treating inflammation comprising administering to a
subject in need thereof, a therapeutically effective amount of a compound of

the formula:

0]

o
RII
DOR

H;CO
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wherein R" is selected from the group consisting of C4 to Cs alkyl,

CH3 (OC2H4)n O(CHz)n, CH2(OC2H4),0OCH3, (OC2H4)n ONO,, (OCoH4),

O(CHz)n, (CH2)n(OC2H4)mONO2, (OC2H4)n O(CH2)mOH, NH(CHa)m (OC2H4)n,

NH(CHz)m (OC2H4)m ONO2, NHO(CH2), CH3, NH(CH2)m(OC2H4),OCHs, and
5  NH(OC;H4),OCHas, wherein m is an integer from 2 to 4, and n and p are

integers from 1 to 4.

16.  The method according to Claim 15, wherein R" is selected from
the group consisting of CH,COCH3, CH,COCH, (OC;H,4), OCH3 and
(CH2COCH20CH3.

17. A method of treating inflammation comprising administering to a

subject in need thereof, a therapeutically effective amount of a compound of

NHR"
(T
H;CO

5 wherein R" is selected from the group consisting of hydrogen, O(CH,),CHa,
C1 to Cg alkyl, (CHz2)m (OC2H4)y O(CHz)n, (CH2)m(OC2Ha4)p, (CH2)m (OC2Ha)n
ONOg, (CH2)m (OC2H4)p O(CH2)mOH, and (CH2)m NHO(CH,), CHz wherein m

is an integer from 2 to 4, and n and p are integers from 1 to 4.

the formula:

18.  The method according to Claim 17, wherein R is hydrogen or
methyl.

27



WO 01/30334 PCT/US00/29757

19. A method of treating inflammation comprising administering to a

subject in need thereof, a therapeutically effective amount of a compound of

OR
(X
H;CO

5 wherein Ris a therapeutic moiety.

the formula:

20. The method according to Claim 19, wherein R is selected from

the group consisting of:

T

H;CO

H,NOC

A@ ;and
! ‘ OCH,
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21. A method of treating inflammation comprising administering to a

subject in need thereof, a therapeutically effective amount of a compound of

O
oM
OR"
0]
H;CO

5 wherein R" is a therapeutic moiety.

the formula:

22. The method according to Claim 21, wherein R" is selected from
the group consisting of:

o
H;CO
H,NOC
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23 The method of treating inflammation comprising administering to

a subject in need thereof, a therapeutically effective amount of a compound of

NHR"
SOR
H3CO

5 wherein R" is selected from the group consisting of hydrogen, O(CH;).CHs,
C1 to Ce alkyl, (CH2)m (OC2zHa4)p O(CHz)n, (CH2)m(OC2Ha4)p, (CHz2)m (OC2H4)n
ONOg, (CH2)m (OC2H4), O(CH2)mOH, and (CHz)m NHO(CHz),, CHs wherein m
is an integer from 2 to 4, and n and p are integers from 1 to 4.

the formula:

24.  The method according to Claim 23, wherein R is hydrogen or
methyl.

30



WO 01/30334 PCT/US00/29757

e 9
0 — CO

HiCO | HyCO

ut ; Okt Nal/DMF
2, (Xry
HaCQ .

HaCO” ' ' .
BrCH,R/DMF / \ _5'0 /DMF

e ooanas

L

MiGO (), or ()
i
R= CH,OCH,, - CH,0CH,CH;OCHj, C——CHy(OC,H4)nOCH3,
I
CH3(OC,H4)nOCHj3, C—CH,4 C—CH,0CHj4
CHaCH,CH;,

Figure 1



WO 01/30334 PCT/US00/29757

2/2 &

- _OH . LiAIH, OH
(1T -
H4CO HyCO

1) NalH/THF
2) RBr

or [0}

1) sOCl,
2) ROH

Y oY
o)

o

HyCO H,CO

R=- CH2C0C113
- CH,COCH,CH;
- CH,COCH,(0C,H,),0CH;

ONa
(X
HyCO

i
1) CICH,CNRCH,CH,0H

2) BrCH,CH,(OC,H,),OR, / NaH

o
R
0
HaCO

R=HorCH,
R,=H.CH3.orN02

Figure 2



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

