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-TITLE OF INVENTION
¥
. RETINOID-LIKE COMPOUNDS

This is a co?tihﬁation—in~part applicatiigi
08/306,092 filed September 19, 1994, which\ig)s

continuétion-inaggrt application of U.S.S. 087721 7 4

"filed.Mérch~23f-1§94, which in turn is a continuation-

in-part of U.S.S.N. 08/176,746 filed January 3, 1994;
all previous applications are herein incorporated by
reference in their entirety.

The present invention provides compounds having
retinoid-like activity. More specifically, the
compounds of the present invention are useful for
preventing and/or treating various skin disorders,
such as, but not limited to, acne, psoriasis and
damage from irradiation. Further, they have antitumor
and antiarthritic activites.

Retinoic acid and its natural and synthetic analogues
(retinoids) exert a wide array of biological effects.

G s g N COOH

They have been shown to affect cellular growth and
differentiation and are promising drugs for the
treatment of several cancers. Roberts, A.B. and
Sporn, M.B. in "The Retinoids," Sporn, M.B., Roberts,
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A.B., and Goodman, D.S., eds, 1984, 2, pp. 209-286,
Academic Press, New York; Lippman, S.M., Kessler,
J.F., and Meyskens, F.L., Cancer Treat. Rep., 1987,
71, p. 391; ibid., p. 493; Hong, W.K. et al., N. Engl.
J. Med., 1990, 323, p. 795; Huang, M. et al., Blood,
1988, 1;) p. 567. Retinods have also been shown to be
useful in treating rheumatic diseases, see for
example: J.W. Coffey et al., Retinoids as Potential
Antirheumatic Agents, Chemistry and Biology of
Synthetic Retinoids, pp 520-537, CRC Press Inc., M.
I. Dawson and W.H. Okamura Ed. (1990)

. A few retinoids are already in clininal use in
the treatment of dermatological diseases such as acne
and psoriasis. For example, isotretinoin is used
clinically for oral therapy of severe acne, and
etretinate is particularly useful in the treatment of
psoriasis. Orfancos, C.E., Ehlert, R., and Gollnick,
H., Drugs, 1987, 34, pp. 459-503.

COOC,Hs

ISOTRETINON ETRETINATE
| O/coou
4 Y
Ris
II III

Other examples of retinoid compounds include arotinoid
of formula II and retinobenzoic acid of formula III,
in which Q equals -NHCO-, -CONH-, -COCH=CH-,
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-CH=CHCO-, -COCH,-, etc.

See for example: Loeliger, P., Bollag, W., and Mayér,
H., Eur. J. Med. Chem. 1980, 15, pp. .9-15; Kageghika,
H. et al., J. Med. Chem., 1988, 31, No. 11, pp. 2182-
2192. ' ‘

The present invention relates to a compound of formula
T _

Rm
x .
99 o
N ~ps
R2 RK

or a nontoxic pharmaceutically acceptable salt,
physiologically hydrolyzable ester or solvate thereof,
in which

X is -0-CO-, -NH-CO-, -CS-NH-, -CO-O-, -CO-NH-,
-COS-, -SCO-, -SCH,-, -CH,-CH,-, -C=C-,
~CH,-NH-, -COCH,-, -NHCS-, -CH,S-, -CH,0-,
-OCH,-,. ~NHCH,- or -CRS=CRS®-;

R" and R* are.independently hydrogen, halogen,
Ci¢alkyl, hydroxy, C,.¢alkyloxy or nitro;

n is zero or one; ‘

R* is -(CH,).~Y, C,.¢alkyl, or C,.cycloalkyl;

" R! is -CO,Z, C,calkyl, CH,0H, -CONHRY, or CHO;
R? and R? are independently hydrogen or C,.salkyl;
R* and R® are independently hydrogen or C,.salkyl;
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but when n is one, R* and R® together can
form a radical of the formula

o

Y is naphthyl or phenyl, both radicals can be
optionally substituted with one to three
same or different C, calkyl or halogen;

7 is hydrogen or C;.salkyl;

R%, R® and R¥ are independently hydrogen or
Ci¢alkyl; and

t is zero to six.

Also provided by this invention are methods for
preventing and/or treating tumors, arthritis, and non-
malignant skin disorders comprising administering a
compound of formula I to a mammal. Further provided
is a pharmaceutical formulation (composition)
comprising a compound of formula I in admixture with
(a) pharmaceutically acceptable excipient(s).

Figure 1, 2 and 3 are the cytotoxicity dose response
curves for lung line L2987.

Figure 4 is a dose response curve for collagen-induced
arthritis.
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The present invention relates to a compound of formula

Rm

R1

RK

or a nontoxic pharmaceutically acceptable salt,
physiologically hydrolyzable ester or solvate thereof,
in which

X is -0-CO-, -NH-CO-, -CS-NH-, -CO-0-, -CO-NH-,
-C0S~-, -SCO-, -SCH,-, -CH,-CH,-, -C=C-,
-CH,-NH-, -COCH,-, -NHCS-, -CH,S-, -CH,O-,
-OCH,-, -NHCH,- or -CRS=CRS-; |

R® and R* are independently hydrogen, halogen,
Ci.¢alkyl, hydroxy, C,.alkylokxy or nitro;

n is zero or one; o

R* is -(CH,;)~Y, C,.¢alkyl, or C;,cycloalkyl;

R! is -C0,%, C,..alkyl, CH,0H, -CONHRY, or CHO;

R? and R® are independently hydrogen or C,.calkyl;

R* and R® are independently hydrogen or C, calkyl;
but when n is one, R* and R® together can
form a radical of the formula

C

Y is naphthyl or phenyl, both radicals can be
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optionally substituted with one to three
same or different C,alkyl or halogen;

Z is hydrogen or C, calkyl:;

R°, R® and R¥ are independently hydrogen or
C;.salkyl; and '

t is zero to six.

In the instant application, the numbers in subscript
after the symbol "C" define the number of carbon atoms
a particular group can contain. For example, C; . alkyl
refers to straight and branched chain alkyl groups
with one to six carbon atoms and such groups include
methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl,
n-pentyl, n-hexyl, 3-methylpentyl, or the like alkyl
groups; C;.,cycloalkyl refers to cyclopropyl,
cylcobutyl, cyclopentyl, or cyclohexyl; and halogen
refers to fluorine, chlorine, bromine, or iodine. 1In
the instant application all symbols once defined
retain the same meaning until they are redefined.

Some compounds of formula I may also form
pharmaceutically acceptable metal and amine salts in
which the cation does not contribute significantly to
the toxicity or biological activity of the salt.
These salts are also part of the present invention.
Suitable metal salts include the sodium, potassium,
calcium, barium, zinc, and aluminum salts. The sodium
or potassium salts are preferred. Amines which are
capable of forming stable salts group include
trialkylamines such as triethylamine, procaine,
dibenzylamine, N-benzyl-f-phenethylamine, 1-
ephenamine, N,N'-dibenzylethylenediamine,
dehydroabietylamine, N-ethylpiperidine, benzylamine,
dicyclohexylamine, or the like pharmaceutically
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When compounds of formula I contains carboxy groups,
it can form physiologically hydrolyzable esters which
serve as prodrugs by being hydrolyzed in the body to
yield formula I compounds per se. They are preferably
administered orally since hydrolysis in many instances
occurs principally under the influence of the
digestive enzymes. Parenteral administration may be
used where the ester per se is active, or in those
instances where hydrolysis occurs in the blood.
Examples of physiologically hydrolyzable esters of
compounds of formula I include C,.,2lkyl, benzyl, 4-
methoxybenzyl, indanyl, phthalidyl, methoxymethyl,
C;-salkanoyloxyC,.,alkyl, e.g. acetoxymethyl,

. pivaloyloxymethyl or propionyloxymethyl,

C;-¢alkoxycarbonyloxyC,;.calkyl, e.g.
methoxycarbonyloxymethyl or ethoxycarbonyloxymethyl,
glycyloxymethyl, phenyllecyloxymethyl, (5-methyl-2-
oxo~-1l-3-dioxolen-4-yl) -methyl and other well-known
physiologically hydrolyzable esters used, for example,
in the penicillin and cephalosporin arts. Such esters -
are prepared by conventional technigues known in the
art.

The structural formulae as drawn in the instant
application are believed to best represent the
structures of compounds of the present invention.
However, some combounds within the scope of the
invention may exist as other tautomeric forms, in
which hydrogen atoms are transposed to other parts of
the molecules and the chemical bonds between the atoms
of the molecules are consequently rearranged. It
should be understood that the structural formulae
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represent all tautomeric forms, insofar as they may
exist.

The synthesis of a compound of formula I can be
accomplished by a wide variety of methods using’
conventional starting materials and processes. The
synthetic descriptions and specific examples that
follow are only intended for the purpose of
illustration, and are not to be construed as limiting
in any manner ways to make compounds of the present
invention by other methods.

Typically a compound of formula I can be made by
employing one of the processes or obvious variations
thereof as depicted in Schemes I to XXII. All the
steps in Schemes I to XXII are standard processes
which can be easily practiced by anyone skilled in the
art. The specific examples that are provided after
the Schemes are intended to illustrate specific
conditions which may be employed to carry out certain
steps in the Schemes and are not to be construed as
limiting the conditions in any way.

In the Schemes, R’ is a conventional carboxy protecting
group; it is preferably C, ,alkyl or phenyl; even more
preferably R’ is phenyl, methyl, ethyl or t-butyl. When
R’ radical is t-butyl, it can be removed by
trifluoroacetic acid.

In Step (a) of Scheme IV, a compound of formula XVIII
is reacted with at least two equivalents of RSLi in
which R’ is as previously defined, but preferably
primary C,alkyl. (When a compound of formula XIX in
which R’ is hydrogen is desired, it is preferable to
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employ a reducing agent which converts a carboxylic
acid residue to an aldehyde on a compound of formula
XVIII. Many such reducing agents are well known in
the art.) Subsequently, an anion of p-

[ (diethoxyphosphoryl)methyllbenzene derivative of
formula XX can be reacted with a compound XIX in a
routine Horner-Wadsworth-Emmons reaction (see: Org.
React., 25, 73-253 (1977); Stec, Acc. Chem. Res., 411-
417 (13983)) to afford additional compounds of formula
I5. Subséquent hydrolysis yields a compound of formula
I¢. Alternatively, a compound within the scope of
formula If can be made by a process of Scheme IVa. 1In
Scheme V, R® is a phenolic hydroxy protecting group,
such as t-butyldimethylsilyl which can be removed by
tetrabutylammonium fluoride (TBAF).

Starting compounds of general formula XVIII in Schemes
III, IV, VI, VII, XI, XII and XIII can be prepared by
a wide variety of methods using conventional starting

‘materials and processes. The syntheses of certain

compounds within the scope of formula XVIII are
illustrated in Schemes XIX to XXII.
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Scheme VII
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Scheme X
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Scheme XY
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Scheme XII
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Scheme XIII
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Scheme XIV
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DESCRIPTION OF SPECIFIC EMBODIMENTS

The specific examples which follow illustrate the
synthesis of representative compounds of the instant
invention and are not to be construed as limiting the
invention in sphere or scope. The methods may be
adapted to variations in order to produce compounds
embraced by this invention but not specifically
disclosed. Further, variations of the methods to
produce the same compounds in somewhat different
fashion will also be evident to one skilled in the
art.

All temperatures are understood to be in Centigrade
(C) when not specified. The nuclear magnetic
resonance (MMR) spectral characteristics refer to
chemical shifts () expressed in parts per million
(ppm) versus tetramethylsilane (TMS) as reference
standard. The relative area reported for the wvarious
shifts in the proton NMR spectral data corresponds to
the number of hydrogen atoms of a particular
functional type in the molecule. The nature of the
shifts as to multiplicity is reported as broad singlet
(bs), broad doublet (bd), broad triplet (bt), broad
quartet (bq). singlet (s), multiplet (m), doublet (4d),
quartet (q), triplet (t), doublet of doublet (d4dd),
doublet of triplet (dt), and doublet of quartet (dq).
The solvents emplaved for taking NMR spectra are DMSO-
d¢ (perdeuterodimethylsulfoxide), D,0 (deuterated
water), CDCl; (deuterochloroform) and other
conventional deuterated solvents. The infrared (IR)
spectral description include only absorption wave.
numbers (cm™) having functional group identification
value.
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Celite is a registered trademark of the Johns-Manville
Products Corporation for diatomaceous earth.

The abbreviations used herein are conventional
abbreviations widely employed in the art. Some of
which are:

MS : mass’ spectrometry
HRMS : high resolution mass spebtrometry
Ar : aryl
DCI : desorption (or direct) chemical
ionization
Hex : hexane(s)
tBu ) . tertiarybutyl
h : hour(s)
min’ : minute(s)
Ph : phenyl
Y : vield
THF : tetrahydrofuran
T£,0 : triflic anhydride
(trifluoromethanesulfonic
anhydride) _
SEMC1 : 2-(trimethylsilyl)ethoxymethyl
chloride '
EXAMPLE 1
5.5-Di -di -2-on v

A solution of ethyl lewvulinate (50.0 g, 0.345 mole) in
anhydrous ethyl ether (200 mL) and anhydrous benzene
(200 mL) was treated with methylmagnesium bromide (3.0
M solution in diethyl ether, 121.0 mL, 0.365 mole)
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dropwise at 0°C over 30 minutes. At this time the
ether was removed by slow distillation and the
resulting benzene solution was heated at reflux for 2
hours. An ice cold solution of 20% phosphoric acid
(500 mL) and ethyl acetate (500 mL) were then added at
0°C. The organic phase was then separated, washed with
brine (1 x 300 mL), dried over anhydrous magnesium
sulfate, filtered and concentrated in vacuo. The
resulting crude oil was purified by distillation
(b.p., 43°C, 0.35 mm Hg) yielding 26.0 g of the title
furan-2-one (Y: 66%); H-NMR (CDCl,): & 2.62 (t, J=8.5
Hz, 2H), 2.05 (t, J=8.5 Hz, 2H), 1.42 (s, 6H).

EXAMPLE 2

To a solution of anhydrous aluminum chloride (0.446
mmol, 59.36g) in anhydrous benzene (94.0 mL) at 5°C
was added over a period of 45 minutes 5,5-dimethyl-
dihydrofuran-2-one (0.149 mole, 17.0 g). The reaction
mixture was then slowly warmed to 90-100°C. After 3
hours, the mixture was quenched with ice water, 1N HCl
and ethyl acetate at 0°C. The organic phase was then
separated and concentrated in vacuo. The residue was
chromatographed (eluted with 3% ethyl acetate in
hexane) on silica gel to give 18.70g (Y: 72%) of 4,4-
dimethyl-l-tetralone; 'H-NMR (CDCl,): & 8.01 (m, 1H),
7.50 (m, 1H), 7.41 (m, 1H), 7.28 (m, 1H), 2.72 (t,
J=7.0 Hz, 2H), 2.02 (t, J=7.0 Hz, 2H), 1.39 (s, 6H);
MS (DCI) m/e: 174 (MH')

Anal. calcd. for C;;H,,0,: C, 81.77; H, 9.14. Found: C,
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81.70; H, 9.12.

EXAMPLE 3
4-Dimet -7-nitro-l-tetralone (V

The title compound was prepared by Procedure of Heck &
Winstein, J. Org. Chem., Vol. 37, No. 6, 1972, p. 825;
‘H~-NMR (CDCl,): & 8.84 (4, J=2.5 Hz, 1lH), 8.36 (d4d,
J=7.0 Hz, 2.5 Hz, 1H), 7.62 (4, J=7.0 Hz, 2H), 2.80
(¢, J=7.0 Hz, 3H), 2.08 (t, J=7.0 Hz, 3H), 1.45 (s,
6H); MS (DCI) m/e: 220 (MH").

EXAMPLE 4 |
-pi -7-amino-1-tet

The title compound was prepared by procedure of Heck &
Winstein, J. Org. Chem., Vol. 37, No. 6, 1972, p. 825;
'H-NMR (CDC1;): & 7.28 (4, J=8.5 Hz, 1H), 7.21 (4, _
J=2.5 Hz, 1H), 6.86 (dd, J=8.S5, 2.5 Hz, 1H), 3.73 (bs,’
2H), 2.70 (t, J=7.0 Hz, 2H), 1.97 (t, J=7.0 Hz, 2H),
1.37 (s, 6H); MS (DCI) m/e: 190 (MH").

EXAMPLE 5
-[[(5,6.7.8-Tetrahvdro-5,5-di 1-8-ox0-2-
htha ino n enzoic aci met te
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CO,Me

A solution of monomethyl terephthalate (VIIIa) (2.86g,
15.89 mmoles) in thionylchloride (50 mL) with 2 drops
of N,N-dimethylformamide was allowed to stir at room
temperéture. The mixture became homogeneous within 30
minutes and was then concentrated in vacuo. The
residue was then taken up in 30 mL of anhydrous

'pyridine and treated with 4,4-dimethyl-7-amino-1-

tetralone (3.00 g, 15.9 mmoles). After 16 hours at
room temperature 1N HCl was added to the mixture. It
was extracted with ethyl acetate, washed with 1N HCl
(4 x 200 mL) and washed with saturated sodium
bicarbonate (2 x 200 mL). The organic phase was then
separated, dried over magnesium sulfate, and
concentrated in vacuo to give 5.07g (¥: 91%) of the
title compound; H-NMR (CDCl;): & 8.27 (dd, J=8.7, 2.5
Hz, 1H), 8.19 (bs, 1H), 8.14 (d, J=8.4 Hz, 2H), 7.95
(d, J=8.4 Hz, 2H), 7.91 (4, J=2.5 Hz, 1H), 7.46 (4,
J=8.7 Hz, 1H), 3.94 (s, 3H), 2.70 (t, J=7.0 Hz, 3H),
2.00 (t, J= 7.0 Hz, 3H), 1.38 (s, 6H); MS (DCI) m/e:
352 (MH").

EXAMPLE 6

-[2- (Trimethvlsilyl) ethoxvmethyl]-4-[[(5.6.7.8-

t dro-5,5-di hyl-8-oxo-2-
naphthalenyl)aminolcarbonvlibenzoic acid, methv]l ester
{Xa)
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N

o)

A solution of 4-([(5,6,7,8-tetrahydro-5,5-dimethyl-8-
oxo-2-naphthalenyl)amino] carbonyllbenzoic acid, methyl .
ester (5.07 g, 14.4 mmol) in anhydrous N,6N-
dimethylformamide (75 mL) at 0°C was treated with 80%
sodium hydride (477 mg, 15.9 mmoles). When hydrogen
evolution ceased 2-(trimethylsilyl)ethoxymethyl
chloride (3.61 g, 21.7 mmol) was slowly added. After
16 h at room temperature, the mixture was diluted with
a 10% sodium bicarbonate solution (100 mL) and
extracted with diethyl ether. The organic phase was
concentrated in vacuo and the residue chromatographed
(eluted with 20% ethyl acetate in hexane) over silica
to give 4.24 g (Y: 61%) of the title product; MS (DCI)
m/e: 482 (MH'); H-NMR (CDCl,;): & 7.90 (4, J=7.5 Hz,
2H), 7.82 (s, 1H), 7.45 (4, J=7.5 Hz, 2H), 7.25 (m,
2H), 5.22 (bs, 2H), 3.93 (s, 3H), 3.67 (t, J=8.0 Hz,
2H), 2.69 (t, J=7.0 Hz, 2H), 1.98 (t, J=7.0 Hz, 2H),
1.33 (s, 6H), 0.96 (t, J=8.0 Hz, 2H), 0.00 (s, 9H).

EXAMPLE 7
~-[{2- th etho et -4- 7.8-
e =5.5-~ thyl-8-e -8- =2-
ale o} r 1 oic aci me £
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CHLOCH,CH,SHCHY,
-]
HO_ _CHOH, I\T/[::j/DQM
N
: o]

To a solution of compound Xa (1.07g, 2.22 mmol) in
anhydrous tetrahydrofuran (15 mL) at -78°C was added
ethyl magnesium bromide (3.0 M solution in diethyl
ether, 1.05 mL, 3.15 mmol). After 10 minutes, the
reaction mixture was allowed to warm to room
temperature. After 3 hours at room temperature, the
reaction mixture was diluted with ethyl acetate (100
mL) and washed with water (100 mL). The organic phase
was evaporated and the residue chromatographed on
silica gel (eluted with 20% ethyl acetate in hexane)
to give 103 mg (Y: 9%) of the title product; *H-NMR
(CpCl;): 8 7.87 (m, 2H), 7.40 (m, 2H), 7.20 (m, 1H),
7.10 (m, 2H), 5.40 {(m, 1H), 5.20 (m, 1H), 3.90 (s,
3H), 3.75 (m, 2H), 2.00 (m, 1H), 1.78-1.42 (m, 5H),
1.27 (s, 3H), 1.25 (s, 3H), 1.05 (t, J=8.0 Hz, 3H),
0.95 (m, 2H), 0.00 (s, 9H); MS (DCI) m/e: 494 (MH" -
H,0) .

EXAMPLE 8
4- 6-Di - -di -8-e -2-
ngpghglggzlzgmigélcarbgnxl]benzgig acid, methvl ester

{I'a)
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CO,Me

23X

To a solution of compound XIa (169 mg, 0.33 mmol) in
toluene (10 mL) was added p-toluenésulfonic acid
(pTsOH) monohydrate (a few crystals). After heating at
75°C for 5 minutes, the reaction mixture was
concentrated in vacuo and the residue chromatographed
on silica gel (eluted with 15% ethyl acetate in
hexane) to give 34 mg (Y: 28%) of the title compound;
H-NMR (CDCl,): & 8.20 (d, J=8.5 Hz, 2H), 7.95 (4,
J=8.5 Hz, 2H), 7.50 (m, 2H), 7.35 (4, J=7.0 Hz, 1H),
5.80 (t, J=4.4 Hz, 1H), 3.95 (s, 3H), 2.50 (g, J=7.0
Hz, 2H), 2.20 (d, J=4.4 Hz, 2H), 1.25 (s, 6H), 1.10
(t, J=7.0 Hz, 3H).

To a stirred solution of compound I'a (34 mg, 0.094
mmol) in an ethanol and tetrahydrofuran solution (5
mL, 1:1) was added 10 N NaOH (1.0 mmol, 0.1 mL) at
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room temperature. After 72 hours an excess of 1N HCl
(20'mL) was added. The precipitate was collected by
vacuum filtration, washed with 1N HCl, water, and air
dried to give 21 mg (Y: 64%) of the title compound; 1H-
NMR (DMSO-dg): & 10.32 (s, 1H), 8.05 (s, 4H), 7.67 (m,
2H), 7.27 (4, J=9.0 Hz, 1H), 5.78 (t, J=4.4 Hz, 1H),
2.41 (g, J=7.0 Hz, 2H), 2.13 (4, J=4.4 Hz, 2H), 1.18
(s, 6H), 1.12 (t, J=7.0 Hz, 3H); BC-NMR (DMSO-d;):
166.79, 164.63, 164.55, 140.30, 138.64, 136.99,

136.75, 133.50, 133.26, 129.26, 127.84, 123.94,

122.48, 119.13, 115.43, 38.06, 32.86, 28.23, 25.13,
13.22; MS (DCI) m/e: 350 (MH'); IR (KBr): 2962, 1700,
1652, 1532.

Anal. caled. for Cp,H,0.N,-0.74 H,0: C, 72.80; H, 6.80;
N, 3.86. Found: C, 72.49; H, 6.56; N, 3.74.
EXAMPLE 10

~[2~-{Tri i h e -4-[1[(5,6,7.8-

- - -8- -2- -

To a solution of compound Xa (438 mg, 0.91 mmol) in
anhydrous tetrahydrofuran (10 mL) at -78°C was added
methylmagnesium bromide (3.0 M solution in diethyl
ether, 0.43 mL, 1.30 mmol). After 10 minutes at -78°C
the reaction mixture was allowed to warm to room
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temperature. After 3 hours at room temperature, the
reaction mixture was diluted with ethyl acetate (100
mL) and washed with water (100 mL). The organic phase
was evaporated and the residue chromatographed on
silica gel (eluted with 20% ethyl acetate in hexane)
to give 90 mg (Y: 20%) of the title compound; *H-NMR
(CDC1;): & 7.90 (m, 2H), 7.40 (m, 2H), 7.25 (m, 2H),
7.10 (m, 1H), 5.25 (m, 2H), 3.90 (s, 3H), 3.70 (m,
2H), 1.90 (t, J=7.0 Hz, 2H), 1.75 (t, J=7.0 Hz, 2H),
1.30 (s, 3H), 1.29 (s, 3H), 1.27 (s, 3H), 1.00 (t,
J=8.0 Hz, 3H), 0.00 (s, 9H); MS (DCI) m/e: 480 (MH'-
H,0) .

To a solution of compound XIb (218 mg, 0.44 mmol) in
toluene (10 mL) was added p-toluene sulfonic acid
monohydrate (70 mg, 0.37 mmol). After heating at 75°C
for 15 minutes, the reaction mixture was concentrated
in vacuo and the residue chromatographed on silica gel
(eluted with 20% ethyl acetate in hexane) to give 28
mg (Y: 18%) of the title product; H-NMR (CDCl;): &
8.20 (4, J=9.0 Hz, 2H), 7.95 (4, J=9.0 Hz, 2H), 7.90
(bs, 1H), 7.50 (m, 2H), 7.35 (4, J=8.5 Hz, 1H), 5.80
(m, 1H), 3.95 (s, 3H), 2.25 (m, 2H), 2.10 (4, J=1.4
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Hz, 3H), 1.30 (s, 6H); MS (DCI) m/e: 350 (MH').

EXAMPLE 12

4- -Dihvdro- 8-trime -2-naphthalen -
in r b oi id 2

CH Y \'H@/ .
i j N
o

To a stirred solution of compound I')b (0.097 mmol, 34
mg) in a 1:1 ethanol and tetrahydrofuran solution (5
mL) was added 10N NaOH (1.0 mmol, 0.1 mL) at room
temperature. After 72 hours, an excess of 1N HCl (20
mL) was added. The precipitate was'collected by vacuum
filtration, washed with 1N HCl, water, and dried to
give 14 mg (Y: 43%) of the title compound; H-NMR
(DMSO-d¢): & 10.32 (s, 1H), 8.04 (s, 4H), 7.66 {d4d,
J=8.3, 2.1 Hz, 1H), 7.62 (4, J=2.1 Hz, 1H), 7.27 (4,
J=8.3 Hz, 1H), 5.80 (m, 1H), 2.14 (m, 2H), 2.01 (d,
J=1.4 Hz, 3H), 1.18 (s, 6H); ’C-NMR (DMSO-d;): &
166.79, 164.64, 139.95, 136.96, 134.15, 130.84,
129.27, 127.85, 124.41, 123.84, 119.30, 115.72, 38.25,
32.96, 28.42, 19.18; MS (DCI) m/e: 336 (MH'); IR (KBr):
3422, 2962, 1700, 1652, 1532.

Anal. calCd for C21H21N103‘1.5. Hzo: C, 69.60,’ H, 6.68;
N, 3.86. Found: C, 69.53; H, 6.97; N, 3.76.
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EXAMPLE 13
N-[2- (Trimethvlsilyl)ethoxvmethvl]-4-[[(5.6.7.8~-
etral 0-5,5-dim ~-8-ph -8- -2-
naphthal inolcaxbo benzoic acid, methvl e
{XIc)
CHOCH,CH,Si(CHy)y
L}
on \]/J::::rAI%M
N
0
To a solution of compound Xa (595 mg, 1.24 mmol) in

anhydrous tetrahydrofuran at -78°C was added
phenylmagnesium bromide (3.0 M solution in diethyl
ether, 0.59 mL, 1.76 mmol). After 10 minutes at
-78°C, the reaction mixture was diluted with ethyl

acetate (100 mL) and washed with water (100 mL). The

organic phase was evaporated and the residue

chromatographed on silica gel (eluted with 20% ethyl

acetate in hexane) to give 449 mg (Y: 67%) of the

title compound; 'H-NMR (CDCl,): & 7.85 (d, 2H), 7.20-

6.80 (m, 10H), 5.20 (m, 2H), 3.95 (s, 3H), 3.65 (m,
2H), 2.20-2.00 (m, 2H), 1.85 (m, 1H), 1.50 (m, 1H),
1.40 (s, 3H), 1.30 (s, 3H), 0.95 (m, 2H), 0.00 (s,
9H); MS (DCI) m/e: 542 (MH'-H,0).

EXAMPLE 14

4-1[(5,6, -Dihvdro-5,5-dimethv]-8-phenyvl-2-

naphthalenyl)aminolcarbonyllbenzoic acid, methy]l ester

(IIQ)
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CO.Me
Ph M

22X

To a solution of compound XIc (as monohydrate, 449 mg,

0.83 mol) in toluene (10 mL) was added p-toluene
sulfonic acid (190 mg, 1.0 mmol). After heating at
75°C for 0.5 hour, the reaction mixture was diluted
with ethyl acetate (100 mL) and washed with saturated
sodium bicarbonate solution (100 mL). The organic
phase was concentrated in vacuo and the residue
chromatographed on silica gel (eluted with 15% ethyl
acetate in hexane) to give 162 mg (Y: 48%) of the
title compound; 'H-NMR (CDCl;): & 8.15 (4, J=8.5 Hz,
2H), 7.90 (4, J=8.5 Hz, 2H), 7.90 (m, 1H), 7.65 (m,
1H), 7.40 (m, SH), 6.90 (m, 1H), 6.05 (t, J=4.6 Hz,
1H), 3.95 (s, 3H), 2.40 (4, J=4.6 Hz, 2H), 1.40 (s,
6H); MS (DCI) m/e: 412 (MH").

EXAMPLE 15
- - - - e -— P - - -
bon o) c 2

ccind

To a stirred solution of compound I*¢ (0.21 mmol, 86
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nmg) in a 1:1 ethanol and tetrahydrofuran solution (5
mL) was added 10 N NaOH (2.1 mmol, 0.21 mL) at room
temperature. After 72 hours, an excess of 1N HC1l (20
mL) was added, the precipitate collected by vacuum
filtration, washed with 1N HCl, water, and dried to
give 74 mg (Y: 89%) of the title compound; H-NMR
(DMSO-dg) : & 10.29 (s, 1H), 7.98 (m, 4H), 7.76 (d4d,
J=8.4, 2.1 Hz, 1H), 7.35 (m, 7H), S5.97 (t, J=4.6 Hz,
1H), 2.89 (4, J=4.6 Hz, 2H), 1.27 (s, 6H); 3C-NMR
(DMSO-d;) : 166.70, 164.58, 140.46, 140.33, 138.81,
138.62, 136.78, 133.39, 133.10 129.16, 128.42, 128.35,
127.89, 127.18, 126.83, 124.04, 119.84, 118.03, 38.41,
32.99, 28.04; MS (DCI) m/e: 398 (MH'); IR (KBr): 3056,
2958, 1700, 1652, 1532.

Anal. calcd for C,¢H,;0,N; - 1.54 H,0: C, 73.45; H, 5.81;
N, 3.29. Found: C, 73.05; H, 5.53; N, 3.22.

To 4,4-dimethyl-7-amino-l-tetralone (15.10g, 79.89
mmol) was added fluoboric acid (27.86 mL) diluted with
water (27.86 mL).- at 0°C. A cold solution of sodium
nitrate (13.75 g,. 199 mmol) in water (27.86 mL) was
added slowly while keeping the temperature at about
10°C. The mixture was then cooled to 0°C, filtered and
washed with 5% fluoboric acid (200 mL) and dried in
vacuo to give 20.5 g (¥: 89%) of the title compound;
'H-NMR (DMSO-d¢): & 9.15 (4, J=2.5 Hz, 1H), 8.75 (d4d,
J=8.5, 2.5 Hz, 1H), 8.20 (4, J=8.5 Hz, 1H), 2.87 (t,
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J=7.0 Hz, 2H), 2.07 (t, J=7.0 Hz, 2H), 1.43 (s, 6H);
MS (DCI) m/e: 193 (MH® - N,BF,).

-Dimethv1-7-h -1- one

Compound XIITI (1.19g, 4.13 mmol) was added to an
already boiling solution of sulfuric acid (3.0 mL) and
water (30 mL). After 1 hour at reflux the reaction
mixture was cooled and extracted with ethyl acetate (2
x 50 mL). The combined organic phases were
concentrated in vacuo and the residue chromatographed
on silica gel (eluted with 20% ethyl acetate in
hexane) to give 690mg (Y: 88%) of the title compound;
H-NMR (CDCl;): & 7.48 (d, J=2.5 Hz, 1H), 7.33 (4,
J=8.5 Hz, 1H), 7.05 (dd, J=8.5, 2.5 Hz, 1H), 2.75
(t,dJ= 7.0 Hz, 2H), 2.00 (t, J=7.0 Hz, 2H), 1.38 (s,
6H) .

EXAMPLE 18

4, 4-Dime -7-trifluoromethanesu ate-l-tetralone

To a solution of compound XIV (690 mg, 3.63 mmol) in
anhydrous pyridine (10 mL) was added
trifluoromethanesulfonic anhydride (4.42 mmol, 0.74
mL) at 0°C. The reaction mixture was then allowed to
warm to room temperature. After 16 hours, 1IN HC1l (25
mL) was added and the mixture was extracted with ethyl
acetate (2 x 50 mL). The combined organic phases were
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dried over anhydrous magnesium sulfate and
concentrated in vacuo to give 1.17g (Y: 100%) of the
title compound; H-NMR (CDCl,): & 7.88 (d, J=2.8 Hz,
iH), 7.52 (4, J=8.7 Hz, 1H), 7.40 (dd, J=8.7, 2.8 Hz,
1H), 2.76 (t, J=7.0 Hz, 2H), 2.04 (t, J=7.0 Hz, 2H),
1.40 (s, 6H); MS (DCI) m/e: 323 (MH").

To a solution of compound XV (1.15g, 3.57 mmol) in
methanol (10.8 mL) and dimethyl sulfoxide (10.8 mL)
was added triethylamine (1.09 mL, 7.82 mmol) palladium .
(IT) acetate (24 mg, 0.11 mmol) and 1,3- '
bis(diphenylphosphino)propane (44 mg, 0.11 mmol). The
reaction mixture was then saturated with carbon
monoxide at room temperature and heated to 70°C under
a balloon of carbon monoxide for 3 hours. After
cooling to room temperature, the reaction mixture was
poured into water and extracted with ethyl acetate.
The organic phase was then concentrated in vacuo and
the residue chromatographed on silica gel (eluted with
15% ethyl acetate in hexane) to give 692 mg (Y: 93%)
of the title product; 'H-NMR (CDCl;): & 8.66 (d, J=2.0
Hz, 1H), 8.18 (dd, J=8.3, 2.0 Hz, 1H), 7.52 (d, J=8.3
Hz, 1H), 3.92 (s, 3H), 2.76 (t, J=7.0 Hz, 2H), 2.04
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(t, J=7.0 Hz, 2H), 1.41 (s, 6H); MS (DCI) m/e: 233
(MH") .

"EXAMPLE 20

5,5-Di -8- -8~ -5,6.7.8-tetra -
e-2-c Ie) i ci ste

OCH,

To a solution of compound XVIa (167 mg 0.72 mmol,) in
tetrahydrofuran (5 mL) at -78°C was added
phenylmagnesium bromide (3.0 M solution in diethyl
ether, 1.08 mmol, 0.35 mL). After warming to room
temperature (2 hours), the reaction mixture was
concentrated and the residue chromatographed on silica
gel (eluted with 10% ethyl acetate in hexane) to give.
152 mg (Y: 68%) of the title product; H-NMR (CDCI,):
6 7.95 (ad, J=8.3, 2.0 Hz, 1H), 7.85 (4, J=2.0 Hz,
1H), 7.50 (4, J=8.3 Hz, 1H), 7.25 (m, SH), 3.82 (s,
3H),72.20 (m, 2H), 1.85 (m, 1H), 1.60 (m, 1H), 1.43
(s, 3H), 1.38 (s, 3H); MS (DCI) m/e: 311 (MH").

EXAMPLE 21

=Di - -di -8-phenv] -naphthalene-2-
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To a solution of compound XVIIa (150 mg, 0.484 mmol)
in toluene (7 mL) was added a few milligrams (2-4 mg)
of p-toliuenesulfonic acid. After heating at 70°C for §
minutes, the reaction mixture was cooled and
concentrated in vacuo. The residue was then dissolved
in ethyl alcohol (7 mL) and treated with 10 N NaOH
(7.5 mmol, 0.74 mL) at room temperature. After 16
hours, an excess of 1N HCl (30 mL) was added and the
precipitate collected by vacuum filtration to give 135
mg (¥Y: 99%) of the title compound; H-NMR (DMSO-&.): @&
7.95 (d4d, J=2.0, 8.5 Hz, 1H), 7.75 (4, J=2.0 Hz, 1H),
7.47 (4, J=8.5 Hz, 1H), 7.38 (m, S5H), 6.05 (t, J=4.6
Hz, 1H), 2.40 (4, J=4.6 Hz, 2H), 1.40 (s, 6H); MS
(DCI) m/e: 279 (MH').

A solution of compound XVIIIa (135 mg, 0.485 mmol) in
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thionychloride (5 mL) with 2 drops of N,N-
dimethylformamide was allowed to stir at room
temperature. The mixture became homogeneous within 1
hour and was then concentrated in vacuo. The residue
was dissolved in anhydrous pyridine (5 mL) to which
was added methyl 4-aminobenzoate (Aldrich, 0.534 mmol,
81 mg). After 16 hours at room temperature, the
mixture was diluted with 1N HCl, extracted with ethyl
acetate (100 mL), washed with 1N HCl (3 x 100 mL) and
washed with saturated sodium bicarbonate (2 x 100 mL).
The organic phase was then separated, dried over
magnesium sulfate and concentrated in vacuo to give 68
mg (Y: 34%) of the title compound; H-NMR (CDCl;): & |
8.05 (4, J=7.0 Bz, 2H), 7.75 (m, 2H), 7.65 (4, J=7.0
Hz, 2H), 7.50 (m, 1H), 7.40 (m, 5H), 6.08 (t, J=4.6

Hz, 1H), 3.90 (s, 3H), 2.45 (d, J=4.6 Hz, 2H), 1.40
(s, 6H); MS (DCI) m/e: 412 (MH*).

To a stirred solution of compound I%a (0.165 mmol, 68
mg) in ethanol (5 mL) was added 10N NaOH (.165 mL,
1.65 mmol) at room temperature. After 72 hours, an
excess of 1IN HCl (30 mL) was added. The precipitate
was collected by vacuum filtration, washed with 1IN HC1l




10

15

20

25

52

and water, and air dried to give 45 mg (Y: 69%) of the
title compound; 'H-NMR (DMSO-d¢): & 10.42 (s, 1H),
7.83 (m, 5H), 7.52 (d, J=8.0 Hz, 1H), 7.38 (m, 6H),
6.05 (t, J=4.6 Hz, 1H), 2.33 (d, J=4.6 Hz, 2H), 1.30
(s, 6H); C-MMR (DMSO-d¢): 166.91, 166.00, 148.26,
143.25; 143.14, 139.86, 138.29, 133.36, 132.48,
130.17, 128.55, 128.31, 127.41, 127.31, 126.84,
125.40, 125.00 123.95, 119.38 119.30, 37.99, 33.52,
27.75; MS (DCI) m/e: 398 (MH*) ; IR (KBr): 2958, 1688,
1596, 1522. : '

Anal. calcd for CnH,N,0,-0.5 H,0: C, 76.83; H, 5.95; N,

' 3.45. Found: C, 76.47; H, 6.00; N, 3.22.

OCHy

Using a method analogous to the preparation of the 8-
phenyl derivative'xzzlg, 490 mg (2.11 mmol) of
compound XVIa gave 130 mg (Y: 24%) of the title
compound.



53

EXAMPLE 25
6-Dihvdro-8- - -dim =2=
i .
CHCH, O

Using a method analogous to the the preparation of 8-

10 phenyl derivative XVIITa, 130 mg (0.49 mmol) of
compound XVIIb gave 113 mg (Y: 100%) of the title
product; H-NMR (DMSO-d¢): & 7.98 (4, J=2.0 Hz, 1H),
7.95 (dd, J=8.5, 2.0 Hz, 1H), 7.40 (4, J=8.5 Hz, 1lH),
5.83 (t, J=4.6 Hz, 1H), 2.55 (q, J=7.5 Hz, 2H), 2.15

15 (4, J=4.6 Hz, 2H), 1.27 (s, 6H), 1.18 (t, J=7.5 Hz,
3H).

20

25

Using a method analogous to the preparation of the 8-
phenyl derivative I’a, 113 mg (0.491 mmol) of compound
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XVIIIb gave 163 mg (Y: 92%) of the title compound;
IH-NMR (CDCl,): & 8.08 (4, J=8.5 Hz, 2H), 7.95 (bs,
1H), 7.79 (4, J=2.0 Hz, 1H), 7.75 (d, J=8.5 Hz, 2H),
7.65 (dd, J=8.0, 2.0 Hz, 1H), 7.40 (4, J=8.0 Hz, 1H),
5.88 (t, J=4.6 Hz, 1H), 3.90 (s, 3H), 2.55 (g, J=7.5
Hz, 2H), 2.25 (4, J=4.6 Hz, 2H), 1.30 (s, 6H), 1.18
(t, J=7.5 Hz, 3H); MS (DCI) m/e: 364 (MH").

EXAMPLE 27

Using a method analogous to the preparation of the 8-
phenyl derivative I'a, 163 mg (0.45 mmol) of compound
I’b gave 128 mg (Y: 92%) of the title compound; !H-NMR
(DMSO-d,) : & 10.46 (s, 1H), 7.91 (m, 4H), 7.77 (m, 2H),
7.45 (4, J=7.9 Hz, 1H), 5.84 (t, J=4.6 Hz, 1H), 2.52
(q, J=7.4 Hz, 2H), 2.17 (4, J=4.6 Hz, 2H), 1.21 (s,
6H), 1.11 (t, J=7.4 Hz, 3H); BC-NMR (DMSO-dg): 166.97
166.133, 148.61,_143.33, 136.36, 133.27, 132.54,
130.19, 126.72, 125.52, 123.95, 122.80, 122.11,
119.50, 119.41, 37.62, 33.42, 27.94, 24.65, 12.86; MS
(DCI) m/e: 350 (MH'); IR (KBr): 2964, 16950, 1596,
1524.

Ahal. calcd. for C,H,0.N,-0.75 H;0: C, 72.81; H, 6.80;
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N, 3.86. Found: C, 72.84; H, 6.61; N, 3.86.

EXAMPLE 28

8-Hydroxy-5,5,8~-trimethvl-5,6,7 8-

tetr tha -2- cid, met es
(XVIIc)

OCH,

Using a method analogous to the préparation of the 8-
phenyl derivative XVIIa, 292 mg (1.26 mmol) of
compound XVIa gave 188 mg (Y: 60%) of the title
product; *H~NMR (CDCl,): & 8.29 (4, J=2.0 Hz, 1H), 7.85
(dd, J=8.0 Hz, 2.0 Hz, 1H), 7.38 (4, J=8.0 Hz, 1H),

3.90 (s, 3H), 2.0 (t, J=7.0 Hz, 2H), 1.87 (t, J=7.0

Hz, 2H), 1.60 (d, J=1.3 Hz, 3H), 1.38 (s, 6H).

EXAMPLE 29

lnaphthalene-2-
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Using a method analogous to the preparation of the 8-
phenyl derivative XUIIIa, 188 mg (0.76 mmol) of
compound XV5IIc gave 154 mg (Y: 94%) of the title
compound; H-NMR (DMSO-d¢): & 7.96 (m, 2H), 7.40 (4,
J=8.0 Hz, 1H), 5.87 (m, 1H), 2.27 (m, 2H), 2.17 (4,
J=1.3 Hz, 3H), 1.27 (s, 6H).

Using a method analogous to the preparation of the 8-

phenyl derivative I%a, 154 mg (0.713 mmol) of compound -
XVIIIc gave 90 mg (Y: 36%) of the title product; H-NMR
(CDC1;): & 8.05 (d, J=8.5 Hz, 2H), 7.90 (bs, 1H), 7.75
(d, J=8.5 Hz, 2H), 7.75 (4, J=2.0 Hz, 1H), 7.65 (dd,
J=8.0, 2.0 Hz, 1H), 7.43 (d, J=8.0 Hz, 1H), 5.87 (m,
1H), 3.92 (s, 3H), 2.27 (m, 2H), 2.18 (d, J=1.3 Hz,

3H), 1.30 (s, 6H); MS (DCI) m/e: 350 (MH').

EXAMPLE 31
- 5.,6-Dij -5 ~trimethyl-2-
n thalen a aminolbe i cid

(I'c)
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CH, 0 /O/cozﬂ

N
H

Using a method analogous to the preparation of the 8-
phenyl derivative Ifa, 90 mg (0.26 mmol) of compound
I3c gave 70 mg (Y: 81%) of the title compound; 'H-NMR
(DMSO-dg): & 12.72 (bs, 1H), 10.46 (s, 1H), 7.89 (m,
SH), 7.79 (ad, J=8.0, 2.0 Hz, 1H). 7.72 (4, J=2.0 Hz,
1H), 7.45 (4, J=8.0 Hz, 1H), 5.85 (m, 1H), 2.17 (m,
1H), 2.09 (d, J=1.3 Hz, 3H), 1.22 (s, 6H); MS (DCI)
m/e: 336 (MH'); IR (KBr): 2958, 1674, 1656, 1416;
BC-NMR: 166.93, 166.13, 148.21, 143.38, 133.98,
132.58, 130.63, 130.22, 126.89, 125.36, 124.90,
123.83, 122.48, 119.48, 119.39, 37.84, 33.54, 28.14,
19.12.

Anal. calcd for C,H,N,0,: C, 75.20; H, 6.31; N, 4.1..
Found C, 74.90; H, 6.36; N, 3.99.

-
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To a stirred solution of compound XVIIIa (816 mg, 2.94
mmol) in diethyl ether (15.0 mL) at -78°C was added
methyllithium (1.4 M solution in diethyl ether, 4.19
mL, 5.88 mmol). After 1 hour at room temperature, 1N
5 HCl (50 mL) was added. The organic phase was '
separated, washed with brine (50 mL), 1N NaOH (50 mL),
dried over anhydrous magnesium sulfate and
concentrated to give 600 mg (Y: 74%) of the title
compound; ' H-NMR (CDCl,): & 7.83 (dd, J=8.0, 1.7 Hz,

10 1H), 7.63 (4, J=1.7 Hz, 1lH), 7.46 (4, J=8.0 Hz, 1H),
7.37 (m, SH), 6.05 (t, J=4.7 Hz, 1H), 2.44 (s, 3H),
2.37 (4, J=4.7 Hz, 2H), 1.35 (s, 6H); MS (DCI) m/e:
277 (MH').

15 ' EXAMPLE 33

Methyl p-[(diethoxyphosphoryl)methyllbenzoate (1.02 g,
3.40 mmol, prepared as in Liebigs Ann. Chem. 1985,

25 929) was added to a 1M dimsyl anion solution in
dimethylsulfoxide (3.09 mL, 3.09 mmol, prepared by
warming sodium hydride in dimethylsulfoxide for 1 hour
at 65°C). After 30 minutes, the mixture was added to a
solution of compound XIXa (595 mg, 2.16 mmol) in

30 dimethylsulfoxide (6.50 mL) at room temperature. After
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3 hours at room temperature, a 2 M solution of sodium
ethoxide in ethanol (1.74 mL, 3.48 mmol) was added.
After 16 hours at room temperature, the mixture was
diluted with 5% sodium bicarbonate (50 mL) and
extracted with diethyl ether (50 mL x 3). The combined
organic phases were .concentrated in vacuo and the
residue chromatographed on silica gel (5% ethyl
acetate in hexane) to give 159 mg (Y: 18%) of the
title compound. NMR indicated a mixture of isomers
(E:2) (4:1).

To a stirred solution of compound I%a (159 mg, 0.388
mmol) in ethanol (15.0 mL) at room temperature was.
added a 10 N NaOH solution (0.39 mL, 3.90 mmol). After
48 hours, the mixture was diluted with an excess of 1N
HC1l (40.0 mL) and then filtered. After washing with
water and drying, the solid was recrystallized from
ethanol to provide 60 mg (Y: 40%) of the title
compound; 'H-NMR (DMSO-d¢): & 7.91 (4, J=8.3 Hz, 2H),
7.42 (m, 9H), 7.06 (4, J=1.7 Hz, 1H), 6.70 (s, 1H),
6.03 (t, J=4.6 Hz, 1H), 2.34 (4, J=4.6 Hz, 2H), 2.12
(s, 3H), 1.31 (s, 6H); “C-NMR (DMSO-d¢): 144.42,
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140.58, 140.14, 138.94, 138.72, 133.12, 129.26,
129.07, 128.47, 128.35, 127.32, 126.71, 125.89,
125.32, 124.07, 123.06, 38.25, 33.16, 27.94, 17.38;
MS (DCI) m/e: 395 (MH'); IR (KBr): 2958, 1680, 1602,
1292.

Anal. calcd. for C,;H,0,: C, 84.78; H, 6.85. Found: C,
84.98; H, 6.66.

To a solution of compound XIV (2.00 g, 10.5 mmol) in
dimethylformamide (16 mL) was added tert-
butyldimethylsilyl chloride (1.90 g, 12.6 mmol) and
imidazole (1.79 g, 26.3 mmol) at room temperature.
After 5 hours, 5% NaHCO; (50 mL) was added and the
mixture was extracted with hexane (2 x 75 mL). The
combined organic phases were dried over anhydrous
magnesium sulfate and concentrated in vacuo to give
3.22 g (Y: 99%) of the title compound; 'H-NMR (CDCI,):
6 7.44 (4, J=2.8 Hz, 1H), 7.29 (4, J=8.7 Hz, 1H), 7.01
(ad, J=8.7, 2.8 Hz, 1H), 2.71 (t, J=7.0 Hz, 2H), 1.99
(¢, 3=7.0 Hz, 2H), 1.36 (s, 6H), 0.98 (s, 9H), 0.20
(s, 6H); MS (DCI) m/e: 305 (MH").
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EXAMPLE 36
- -B dj - - o- -
met -8-trifluorom f 1napht ITa
Q
|
OSCF,

To a solution of compound XXIa (2.73 g, 8.98 mmol) in
tetrahydrofuran (80.0 mL} at -78°C was added sodium
bis(trimethylsilyl)amide (1.0 M solution in
tetrahydrofuran, 9.88 mmol, 9.88 mL) and N-(2-
pyridyl)triflimide (9.88 mmol, 3.54 g). After
stirring for 1 hour at -78°C and 1.5 hours at room
temperature, the reaction mixture was concentrated in
vacuo and the residue chromatographed on silica gel
(eluted with 10% ethyl acetate in hexane) to give 2.26
g (¥: 58%) of the title product; 'H-NMR (CDCl;}: 8 7.15
(d, J=8.4 Hz, 1H), 6.85 (4, J=2.5 Hz, 1H), 6.78 (d4d,
J=8.4 Hz, 2.5 Hz, 1H), 5.94 (t, J=4.8 Hz, 1H), 2.38
(d, J=4.8 Hz, 2H), 1.27 (s, 6H), 0.98 (s, 9H), 0.20
(s, 6H); MS (DCI) m/e: 437 (MH').

EXAMPLE 37
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To a solution of compound XXIIa (2.26 g, 5.18 mmol) in
l1-methyl-2-pyrrolidinone (25.0 mL) at room temperature
was added triphenylarsine (300 mg, 0.980 mmol),
tris(dibenzylideneacetone) dipalladium (O) (147 mg,
0.16 mmol), and tributylphenyltin (4.18 g, 11.4 mmol).
After stirring at 85°C for 16 hours, water (50 mL) and
ethyl acetate (50 mL) were added. The organic phase
was separated and stirred over an agquecus saturated
potassium fluoride solution for 30 minutes. The
organic phase was again separated, concentrated in
vacuo and the residue chromatographed on silica gel
{eluted with 100% hexane) to give 1.10 g (Y: 58%) of
the title product; !H-NMR (CDCl;): & 7.10 (m, 5H), 6.97
(d, J=8.4 Hz, 1H), 6.41 (dd, J=8.4 Hz, 2.5 Hz, 1H),
6.20 (4, J=2.5 Hz, 1H), 5.68 (t, J=4.8 Hz, 1H), 2.05
(d, J=4.8 Hz, 2H), 1.02 (s, 6H), 0.60 (s, 9H), 0.00
(s, 6H); MS (DCI) m/e: 365 (MH').

EXAMPLE 38
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To a solution of compound XXII¥a 1.10 g, 3.02 mmol) in
tetrahydrofuran (10.0 mL) at room temperature was
added tetrabutylammonium fluoride (1.0 M solution in
tetrahydrofuran, 3.32 mL, 3.32 mmcl). After 5 minutes
the reaction mixture was concentrated in vacuo and the
residue chromatographed on silica gel (eluted with 10%
ethyl acetate in hexane) to give 575 mg (¥: 76%) of
the title product; H-NMR (CDCl;): & 7.36 (m, SH),
7.23 (&, J=8.3 Hz, 1H), 6.71 (a&d, J=8.3, 2.7 Hz, 1lH),

- 6.49 (4, J=2.7 Hz, 1H), 5.99 (t, J=4.6 Hz, 1H), 2.34

(d, J=4.6 Hz, 2H), 1.32 (s, 6H); MS (DCI) m/e: 251
(MH") .

EXAMPLE 39

__{ﬂjjoﬁ'

To a solution of terephthaloylchloride (2.00 g, 9.85
mmol) in dry pyridine (25.0 mL) was added tert-butyl
alcohol (803 mg, 10.8 mmol). After 16 hours at 85°C
water (75.0 mL) was added and the solid filtered. The
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solid was dissolved in diethyl ether (40 mL) and
washed with saturated sodium bicarbonate (2 x 75 mL).
The organic phase was then dried over anhydrous
magnesium sulfate and concentrated in vacuo to give
1.15 g (Y: 42%) of the title compound; H-NMR (CDCl,):
6 8.01 (s, 4H), 1.60 (s, 18H).

EXAMPLE 40

Ayt

To a solution of potassium hydroxide (255 mg, 4.55
mmol) in 4.0 mL terthutyl alcohol with 0.5 mlL of
water added for solubility was added compound XXVI
(1.15 g, 4.14 mmol) in tert-butyl alcohol (5.5 mL).
After 3 hours at 50°C, diethyl ether (35 mL) was added
and the reaction mixture filtered. The solid was
dissolved in water (35.0 mL), extracted with methylene
chloride (2 x 50 mL), and then acidified with 1N HC1.
The precipitate was then collected to give 270 mg (Y:
30%) of the title compound; *H-NMR (CDCl;): & 8.02 (m,
4H), 1.56 (s, 9H); MS (DCI) m/e: 223 (MH").

EXAMPLE 41
- =Dihvdro-5,5-dimethyvl -8~ -2-

c enzoi id, tert- 1

ester (I'a)
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To a solqtion of compound XXVII (107 mg, 0.480 mmol)
in methylene chloride (5 mL) at 0°C was added oxalyl
chloride (0.15 mL) and dimethylformamide (2 drops).
After 2 hours at room temperature, the reaction
mixture was concentrated in vacuo to give the
corresponding acid chloride (compound leyg). To a
solution of compound XXIVa (0.480 mmol) in dry
pyridine (5 mL) was then added compound XXVa (120 mg,
0.48 mmol) . After 16 hours at room temperature, the
mixture was diluted with 1N HCl, extracted with ethyl
acetate (100 mL), washed with 1IN HCl (4 x 100 mL), and
washed with saturated sodium bicabonate (2 x 100 mL).
The organic phase was then separated, dried over
magnesium sulfate and concentrated in vacuo to give
137 mg (Y: 63%) of the title compound; *H-NMR (CDCl,) 5 -
8.16 (4, J=8.4 Hz, 2H), 8.06 (d, J=8.4 Hz, 2H), 7.35
(m, 6H), 7.07 (dd, J=8.4 Hz, 2.4 Hz, 1H), 6.84 (4,
J=2.4 Hz, 1H), 6.04 (t, J=4.6 Hz, 1H), 2.38 (d, J=4.6
Hz, 2H), 1.61. (s, 9H), 1.36 (s, 6H); MS (DCI) m/e:
455 (MH").
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To a stirred solution of compound I’'a (137 mg, 0.30
mmol) in'methylene chloride was added trifluoroacetic
acid (0.270 mL) at room temperature. After 72 hours,
1IN HCl (30 mL) was added. The precipitate was
collected by vacuum filtration, washed with 1IN HC1,
and air dried to give 85 mg (Y: 71%) of the title
compound; !H-MR (CDCl;): & 13.39 (bs, 1H), 8.15 (4,
J=7.6 Hz, 2H), 8.05 (4, J=7.6 Hz, 2H), 7.38 (m, 6H),
7.18 (4, J=8.4 Hz, 1H), 6.73 (s, 1lH), 6.06 (t, J=4.2
Hz, 1H), 2.35 (4, J=4.2 Hz, 2H), 1.32 (s, 6H); *C-NMMR
(CDC1,) : 166.48, 163.99. 148.51, 142.55, 139.77,
138.17, 35.24, 134.59, 132.45, 131.61, 130.01, 129.66,
129.48,128.57, 128.28, 127.63, 127.41, 125.24, 120.74,
118.36, 67.39, 38.24, 38.07, 33.12, 28.37; MS (DCI)
m/e: 399 (MH'); IR (KBr): 2964, 1738, 1698, 124s6.

Anal calcd. for C,H,,0, - 0.5 H,0: C, 76.64; H, 5.69.
Found: C, 76.66; H, 5.89.

EXAMPLE 43

- oic ‘acid tert- 1 ter IIIa
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To a solution of 4-hydroxybenzoic acid (2.00 g, 14.5
mmol) in 1,4-dioxane (10.0 mL) saturated with
isobutylene at -78°C in a metal bomb was added
concentrated sulfuric acid (0.150 mL). The bomb was
sealed and warmed to room temperature. After 72 hours
at room temperature, the reaction mixture was cooled
to -78°C, poured into saturated sodium bicarbonate
{30.0 mL) and extracted with diethyl ether (2 x 50.0
mL). The combined organic phases were concentrated and
the residue chromatographed on silica gel (eluted with
5% methanol in methyléene chloride to give 290 mg (Y:
10%) of the title product; H-NMR (CDCL,): & 7.89 (4,
J=8.8 Hz, 2H), 6.83 (d, J=8.8 Hz, 2H), 1.57 (s, 9H).

EXAMPLE 44
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To a stirred solution of compound XVIIIa (200 mg,
0.720 mmol) in dry methylene chloride (7.00 mL) at 0°C
was added oxalyl chloride (0.075 mL) and
dimethylformamide (2 drops). After 2 hours at room
temperature, the mixture was concentrated in vacuo. To
the residue in anhydrous pyridine (5.00 mL) was added
compound XXVIIIa (154 mg, 0.792 mmol). After 2 hours
at room temperature, the mixture was diluted with 1N
HCl, extracted with ethyl acetate (50 mL), washed with
1IN HC1l (4 x 100 mL) and washed with saturated sodium
bicarbonate (2 x 100 mL). The organic phase was then
separated, concentrated in vacuo and the residue
chromatographed on silica gel (eluted with 3% ethyl
acetate in hexane) to give 203 mg (Y: 61%) of the
title product; H-NMR (CDCl,): & 8.05 (m, 3H), 7.85,
(d, J=1.7 Hz, 1H), 7.51 (4, J=8.1 Hz), 7.38 (m, 6H),
7.18 (4, J=8.6 Hz, 1H), 6.07 (t, J=4.6 Hz, 1H), 2.40
{d, J=4.6 Hz, 2H), 1.59 (s, 9H), 1.38 (s, 6H); MS
(DCI) m/e: 455 (MH').

EXAMPLE 45

To) z' 3 10

To a solution of compound I’a (203 mg, 0.480 mmol) in
methylene chloride (5.00 mL) was added trifluoroacetic

30 acid (0.400 mL) at room temperature. After 16 hours,
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1IN HC1l (30 mL) was added. The precipitate was
collected by vacuum filtration, washed with 1IN HCl and
air dried to give 133 mg (Y: 75%) of the title
compound; 'H-NMR (DMSO-d¢): & 8.05-7.31 (m, 12H), 6.10
(t, J=4.6 Hz, 1H), 2.39 (d, J=4.6 Hz, 2H), 1.34 (s,
6H); IR (KBr): 2962, 1742, 1684, 1602; MS (DCI) m/e:
399 (MH*).

Anal. calecd.. for CpHpO, - 0.850 H,0: C, 75.47; H, 5.77.
Found: C, 75.52; H, 5.43.

To a solution of compound XVIa (297 mg, 1.28 mmol) in
tetrahydrofuran (7.0 mL) at -78°C was added 2-
fluorophenylithium [0.35 M solution in THF, 1.93 mmol,

5.50 mL; prepared by treating 2-fluo:o-bromobenzene
(552 mg, 3.15 mmol) in tetrahydrofuran (5.0 mL) with
t-butylithium (1.7 M solution in pentane, 2.41 mmol,
4.09 mL) at -78°C. After 5 minutes at -78°C, 5.50 mL
was transferred via syringe to the solution of
compound XVIa]. After warming to room temperature (1
hour), the reaction mixture was concentrated and the
residue chromatographed on silica gel (eluted with 10%
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ethyl acetate in hexane) to give 280 mg (Y: 67%) of
the title product; !H-NMR (CDCl,;): (dd, J=8.4, 1.7 Hz,
1H), 7.72 (4, J=1.7 Hz, 1H), 7.50 (m, 2H), 7.18 (m,
1H), 6.96 (m, 2H), 3.80 (s, 3H), 2.50 (m, 1H), 2.40
(d, J=2.8 Hz, 1H), 2.05 (m, 2H), 1.60 (m, 1H), 1.43
(s, 3H), 1.35 (s, 3H). MS (DCI) m/e: 329 (MH").

EXAMPLE 47

“ OH

Using the method given for the preparation of 8-phenyl
derivative XVIIIa, 280 mg (0.85 mmol) of compound

XVIId gave 209 mg (Y: 83%) of the title product; H-NMR -

(DMSO-d,) : & 7.81 (dd, J=8.0, 1.8 Hz, 1H), 7.55-7.25
(m, 6H), 6.09 (t, J=4.5 Hz, 1H), 2.38 (4, J=4.5 Hz,
2H), 1.32 (s, 6H); MS (DCI) m/e 297 (MH').
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A solution of compound XVIIId (200 mg, .676 mmol) in
anhydrous methylene chloride (5.0 mL) was treated with
oxalyl chloride (0.20 mL, 2.29 mmol) and 2 drops of
N,N-dimethylformamide at 0°C. The reaction mixture was
then allowed to stir at room temperature. After 2
hours, the mixture was concentrated in vacuo. The
residue was dissolved in anhydrous pyridine (5.0 mL)
to which was added methyl 4-aminobenzoate (Aldrich,
102 mg, 0.68 mmol). After 2 hours at room temperature,
the mixture was diluted with 1N HCl, extracted with
ethyl acetate (100 mL), washed with 1N HC1l (3 x 100
mL) and washed with saturated sodium bicarbonate (2 x
100 mL). The organic phase was then separated and
concentrated in vacuo. The residue chromatographed on
silica gel (eluted with 20% ethyl acetate in hexane)
to give 226 mg (¥Y: 78%) of the title compound; H-NMR
(CbCl,): & 8.02 (d, J=8.7 Hz, 1H), 7.71 (m, 1H), 7.64
(&, J=8.7 Hz, 1H), 7.48 (4, J=8.0 Hz, 1H), 7.40-7.10
(m, 7H), '6.11 (t, J=4.5 Hz, 1lH), 3.90 (s, 3H), 2.42
(4, J=4.5 Hz, 2H), 1.39 (s, 6H). MS (DCI) m/e: 430
(MH") .



10

15

20

25

30

72

EXAMPLE 49

(ol

Using the method given for the preparation of the 8-
phenyl derivative I'a, 226 mg (0.527 mmol) of compound
I)g gave 180 mg (Y: 82%) of the title compound; *H-NMR
(DMSO-&¢) & 12.73 (s, 1H), 10.43 (s, 1H), 7.89-7.78 (m,
5H), 7.53 (d, J=8.0 Hz, 1H), 7.48-7.19 (m, 5H), 6.10
(t, J=4.5 Hz, 1H), 2.38 (4, J=4.5 Hz, 2H), 1.33 (s,
6H); C-NMR (DMSO-d;): & 166.89, 165.80, 161.12,
147.85, 143.24, 133.08, 132.95, 132.57, 131.54,
130.18, 129.93, 129.48, 126.91, 125.37, 124.88,
124.29, 123.86, 119.42, 119.33, 115.75, 115.46, 37.89,
33.48, 27.75. |

MS (DCI) m/e: 416 (MH').
IR (KBr): 2962, 1688, 1594, 1520.

Anal. calcd. for: C,;¢H,,N,0,F, - 0.25 H,0: C, 74.36; H,
5.40; N, 3.34. Found: C, 74.50; H, 5.40; N, 3.17
EXAMPLE 50

~Dimethvl-8-oxo-5,8-di ona halene-2-carbao ic

acid, methvl ester (XXXa)
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A mixture of a compound of formula XVI (Scheme XXI) in
which R’ is methyl (2.00 g, 8.60 mmol),
chlorotrimethylsilane (TMS-Cl, 1.12 g, 10.3 mmol) and
1,8-diazabicyclo[5.4.0]undec-7~ene (DBU, 1.70 g, 11.2
mmol) in 10 mL of anhydrous methylene chloride was
stirred at reflux for 1 hour. The mixure was diluted
with 75 mlL of diethyl ether, washed with 20 mL of 0.1
N of HCl, 20 mL of water, and dried over magnesium
sulfate. The solvent was evaporated and the residue
was dried in vaccum. To the residue was added 30 mL
of acetonitrile and palladium acetate (2.12 g, 9.50
mmol). After stirring for 16 hours, additional
palladium acetate (1.06 g, 4.75 mmol) was added, and
the resulting mixture was stirred for 16 hours. The
mixture was filtered through a pad of celite, and
washed with acetonitrile. The filtrate collected was
evaporated and the residue was diluted with water (30

. mL) and extracted with ether (30 mL x 3). The

combined extracts were dried over magnesium sulfate,
filtered, and evaporated. The residue was purified by
flash chromatography on silica gel (eluted with EtOAc
: hexane, 1:20 to 1: 5) to give 1.42 g (64% yield) of
the title compound as a solid; 'H-NMR (CDCl;) § 1.S0
(s, 6 H), 3.94 (s, 3 H), 6.41 (4, T = 10.2 Hz, 1 H),
6.94 (4, J = 10.2 Hz, 1 H), 7.62 (4, J = 8.2 Hz, 1 H),
8.22 (dd, J = 2.0, 8.2 Hz, 1 H), 8.82 (d, J = 2.0 Hz,
1 H); MS (DCI) m/e: 321 (MH").
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6-Tri -8~ -5.6,.7. 8- a; -2-
a 1
O
COOMe

To a suspension of cuprous cyanide (724 mg, 8.08 mmol)
in 40 mL of anhydrous ether was slowly added methyl
lithium (1.4 M in ether, 11.5 mL, 16.2 mmol) at -50 °C.
After stirring for 1 h, the solution was cooled to -78
°C and boron trifluoride etherate (573 mg, 4.04 mmol)
was added followed by slow addition of enone ester
XXa (930 mg, 4.04 mmol) in 10 mL of ether. After
stirring for 45 min, the reaction was quenched with
saturated ammonium chloride solution (30 mL). The
mixture was extracted with ether (30 mL x 3). The
combined ether extracts were dried over maganesium
sulfate, filtered, and evaporated. The residue was
purified by flash chromatography on silica gel (eluted
with hexane : EtOAc, 20:1 to 5:1) to give 251 mg (25%
yield) of the title compound as a solid; H-NMR (CDC1,;)
§1.05 {(d, J = 6.9 Hz, 3 H), 1.30, 1.44 (s, 3 H each),
2.15-2.30 (m, 1H), 2.55 (44, J = 9.3, 17.5 Hz, 1 H),
2.81 (4d, J = 4.5, 17.5 Hz, 1 H), 3.93 (s, 3 H), 7.55
(d, 3 = 8.3 Hz, 1.H), 7.69 (44, J = 1,9, 8.3 Hz, 1 H),
8.66 (d, J =1.9 Hz, 1 H); MS (DCI) m/e: 247 (MH").

Anal. Calcd. for C;;H;;0, : C, 73.15; H, 7.37. Found: C
72.78; H, 7.31. '
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EXAMPLE 52

To a solution of compound XXXTIa (390 mg, 1.58 mmol) in
10 mL of anhydrous tetrahydrofuran was added
phenylmagnesium bromide (3.0 M in ether, 1.05 mL,
3.15 mmol) at -30 °C. After stirring for 10 min, the
solution was raised to 0 °C and stirred for 20 min.
The reaction was quenched with 20 mL of saturated
ammonium chloride and extracted with ethyl acetate (25
mL x 3). The combined extracts were washed with water
(20 mL), dried over magnesium sulfate, filtered and
evaporated. To the residue was added 20 mL of
anhydrous benzene and p-toluensulfonic acid (50 mg).

The solution was stirred at reflux for 30 min and then
evaporated. The residue was purified by flash

chromatography on silica gel (eluted_with EtOAc :
hexane, 1:20 to 1: 10) to give 380 mg (78% yield) of
the title product as a light vellow oil; !H-NMR (CDCl,)
$ 1.01 (4, ¥ =7.1 Hz, 3 H), 1.29, 1.36 (s, 3 H each),
2.35-2.43 (m, 1 H), 3.82 (s, 3 H, 5.94 (&, J=5.0
Hz, 1 H), 7.33-7.42 (m, 5 H), 7.43 (d, J = 8.1 Hz, 1
H), 7.69 (4, J =1.8 Hz, 1 H), 7.90 (a4, J = 1.8, 8.1
Hz, 1 H); MS (DCI) m/e: 307 (MH').

Anal. CaICd- for C21H2202 : C, 82.32: H, 7.24- Found: C
82.10; H, 7.32.
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EXAMPLE 53

A solution of compound XXXIIa (224 mg, 0.73 mmol) and
2N NaOH (3.7 ml, 7.4 mmol) in 7 mL of terhydrofuran
and 7 mL of methanol was stirred at 60 °C for 1.5
hours. The mixture was concentrated under reduced
pressure and acidified with 10 mL of 1 N HCI,
extracted with EtOAc (20 mL x 3). The combined
extracts were washed with water (10 mL), dried over
magnesium sulfate, filtered, and evaporated. The
residue was crystallyzed from ether-hexane to give 220
mg of the product (quantative vield) as a solid; H-NMR
(CbCl,;) &8 1.02 (4, 3 = 7.1 Hz, 3 H), 1.31, 1.37 (s, 3 H
each), 2.35-2.45 (m, 1 H), 5.95 (4, J = 5.1 Hz, 1 H),
7.30-7.40 (m, S H), 7.46 (4, J = 8.1 Hz, 1 H), 7.73

(d, J =1.9Hz, 1 H), 7.94 (dd, J = 1.9, 8.1 Hz, 1 H);
MS (DCI) m/e: 293 (MH*).

Anal. Calcd. for C20H2002°0.125 HZO: C, 81-537 H, 6.93.
Found: C 81.68; H, 6.86.

naphthalenvl)carbonvllaminolbenzoic acid, methvl ester
11%8)
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To a solution of compound XVIITe (206 mg, 0.71 mmol)
in 4 mL of methylene chloride was added oxalyl
chloride (179 mg, 1.41 mmol) and 1 drop of
dimethylformamide at 0 °C. The solution was stirred at
0 °C for 2 hours and at room temperature for 1 hour.
The solvent was evaporated and the residue was dried
in vaccum. To the residue was added methyl p-
aminobenzoate (128 mg, 0.85 mmol) and 4 mL of anydrous
pyridine. The mixture was stirred at room temperature
for 18 hours. The solvent was evaporated, and the
residue was diluted with 1 N HC1 (20 mL) and extracted
with EtOAc (20 mL X 3). The combined extracts were
dried over maganesium sulfate, filtered, and .
evaporated. The residue was purified by flash
chromatography on silica gel (eluted with hexane :
EtOAc, 10:1 to 5:1) to give 234 mg (78% yield) of the
title compound as a foam; 'H-NMR (CDCl;) & 1.03 (4, J =
7.1 Hz, 3 H), 1.30, 1.37 (s, 3 H each), 2.35-2.45 {(m,
1 H), 3.90 (s, 3 H), 5.98 (&, J = 5.0 Hz, 1 H), 7.30-
7.41 (m, S H), 7.46 (4, T = 8.1 Hz, 1 H), 7.51 (4, J
1.8 Hz, 1 H), 7.65 (d, g = 8.7 Hz, 1 H), 7.72 (&4, J
1.8, 8.1 Hz, 1 H), 7.97 and 8.00 (s over d, J = 8.7
Hz, 3 H); MS (DCI}) m/e: 426 (MH")

COOMe

Anal. Calcd. for C,H,NO,-0.5 H,0 : C, 77.39, H, 6.50;
N, 3.22. Found: C, 77.34; H, 6.19; N, 3.33. '
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EXAMPLE 55

a ino i i ‘a
Ph Q .
ool

A mixture of compound I3d (224 mg, 0.53 ml) and 2 N
NaOH (2.65 mL, 5.30 mmol) in 5 mlL of tetrahydrofuran
and 5 mL of methanol was stirred at room temperature
for 16 hours. The resulting solution was acidified
with 1 N HCl and. concentrated under reduced pressure.
The residue was diluted with 20 mL of water and
filtered. The collected solids were trituated in
ether to give 127 mg (59% yield) of the title product
as light yellow powder; H-NMR (DMSO-d,) & 0.97 (4, J =
7.1 Hz, 3 H), 1.26, 1.31 (s, 3 H each), 2.37-2.41 (m,
1H), 5.98 (d, J = 5.0 Hz, 1 H), 7.31-7.45 (m, 6 H),
7.54 (4, J =8.1Hz, 1 H), 7.79-7.89 (m, 6 H), 10.43
(s, 1 H), 12.72 (s, 1 H); MS (DCI) m/e: 411 (MH").

COOH

Anal. Calcd. for C,;H,gNO,;-0.5 H,0: C, 77.12, H, 6.23; N,
3.33. Found: C, 77.41; H, 6.05; N, 3.26.

EXAMPLE 56
5 7-Trimet -8-0x0-5,6.7_ .8~ dr. thalene-2-

carboxvlic acid, methvl ester (XXXVa)
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To a solution of a compound of formula XVI (Scheme
XXII) in which R’ is methyl (0.60 g, 2.58 mmol) in 10
mL, of anhydrous tetrahydrofuran and 1 mL of
hexamethylphosphoramide (HMPA) was added lithium
bis(trimethysilyl)amide (LHMDS, 1 M in hexane, 2.71
mL, 2.71 mmol) at -78 °C under a nitrogen atmosphere.
After strring for 2 hours, the solution was warmed to
-40 °C and methyl iodide ( 0.73 g, 5.16 mmol) was
added. The reaction was stirred for 2.5 hours, and
quenched with saturated ammonium chloride solution (20
mL). The mixture was extracted with EtOAc (20 mL x 3)
and the combined extracts were dried over magnesium
sulfate, and evaporated. The residue was purified by
flash chromatography on silica gel (eluted with EtOAc
: hexane, 1:30 to 1:10) to give 516 mg (81l% yield) of
the title product as a white solid; !H-NMR (CDCl,) &
1.27 (d, J = 6.6 Hz, 3 H), 1.40, 1.45 (s, 3 H each),
1.91 (4, J = 2.0 Hz, 1 H), 1.94 (s, 1H), 2.78-2.91 (m,
1 H); 3.93 (s, 3 H), 7.50 (4, J = 8.2 Hz, 1 H), 8.16
(éd, J = 1.9; 8.2 Hz, 1 H), 8.64 (d, J = 1.9 Hz, 1 H);
MS (DCI) m/e: 247.

Anal. Calcd. for CpHy;0y: C, 73.15, H, 7.37. Found: C,
73.15; H, 7.51.
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EXAMPLE 57

st

Ph
. « ' I ,COOMe

To a solution of ketone XXXVa (500 mg, 2.03 mmol) in
20 mL of tetrahydrofuran was slowly added phenyl
magnesium bromide (3.0 M in ether, 1.35 mL, 4.06 mmol)
at 0 °C. The red mixture was stirred at 0 °C for 1
hour, and quenched with saturated ammonium chloride
solution (20 mL). The mixture was extrated with EtOAc
(25 mL x 3). The combined extracts were dried over
magnesium sulfate, and evaporated. To the residue was

.added benzene (10 mL) and p-toluenesulfonic acid (0.1

g), and stirred at reflux for 30 min. The solvent was
evaporated and the residue was purified by flash
chromatography on silica gel (eluted with EtOAc :
hexane, 1:30 to 1:10) to give 380 mg (61% yield) of .
the title product; H-NMR (CDCl,) & 1.35 (s, 6 H), 1.73
(s, 3 H, 2.31 (s, 2H), 3.77 (s, 3H), 7.17 (4, T = 6.8
Hz, 2 H), 7.29-7.45 (m, 5 H), 7.80 (dd4, J =1.8, 8.0
Hz, 1 H); MS (DCI) m/e: 307.

EXAMPLE 58
5,5,7-Trimethvl-8-phenvl-5,6-dihvdronaphthalene-2-

a ic i T
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=

A solution of ester XXXVIa (180 mg, 0.62 mmol) and 1 N
NaOH (1.22 mL, 2 mmol) in 5 mL of tetrahydrofuran and
2 mL of MeOH was stirred at 60 °C for 3 hours. The
solution was concentrated to approximate 3 mL under
reduced pressure and diluted with 1 N EC1l (10 mL),
extracted with EtOAc (30 mL x 2). The combined
extracts were washed with water (10 mL), dried over
magnesium sulfate, and evaporated to give 150 mg of
the title acid (83% yield) as a solid;
H-NMR (CDC1;) & 1.35 (s, 6 H), 1.73 (s, 3 H), 2.32 (s
2H), 7.15 (4, J = 6.7 Hz, 2 H), 7.32 (4, 0 = 1.6 Hz,

1 H): 7.35-7.45 (m, 4 H), 7.86 ( dd, J = 1.6, 8.0 Hz,
1 H); MS (DCI) m/e: 293 (MH').

Anal. Calcd.' for C'onzoOz'O.ZS Hzo C, 80-91, H, 6-96.
Found: C, 81.01; H, 6.82.
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To a solution of acid XVIIIf (171 mg, 0.59 mmol) in 4
nl. of methylene chloride was added oxalyl chloride
(150 mg, 1.18 mmol) and 1 drop of dimethylformamide at
0 °C. The solution was stirred at 0 °C for 1 hour and
at room temperature for 16 hours. The solvent was
evaporated and the residue was dried in vaccum. To
the residue was added methyl p-aminobenzoate (98 mg,
0.65'mmol) and 3 mlL of anhydrous pyridine. The
mixture was stirred at room temperature for 18 hours.
The solvent was evaporated, and the residue was
diluted with 1 N HCl1 (20 mL) and extracted with EtOAc
(20 mI X 3). The combined extracts were dried over
maganesium sulfate, filtered, and evaporated. The
residue was purified by flash chromatography on silica
gel (eluted with hexane : EtOAc, 20:1 to 5:1) to give
149 mg (78% yield) of the title compound as an oil; H-
NMR (CDCl,;) &6 1.37 (s, 6 H), 1.75 (s, 3 H), 2.34 (s,
2H), 3.90 (s, 3 H), 7.09 (4, J = 1.8 Hz, 1 H), 7.18
{bd, g = 6.8 Hz, 2 H); 7.33-7.46 (m, 4 H), 7.60 (4, J
= 8.8 Hz, 2 H), 7.65 and 7.67 (d over bs, J = 1.9 Hz,
1 H), 8.00 (4, J = 8.7 Hz, 2 H); MS (DCI) m/e: 426
(MH") .
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A mixture of compound I’e (97 mg, 0.23 ml) and 2 N NaOH
(1.15 mL, 2.30 mmol) in S5 mL of tetrahydrofuran and S
mL of MeOH was stirred at room temperature for 12
hours. The resulting solution was acidified with 1 N
HC1l and concentrated under reduced pressure. The
residue was diluted with 10 mL of water and extracted
with EtOAc (1S mL X2). The combined extracts were
dried over magnesium sulfate, filtered, and
evaporated. The residue was triturated with Et,0-
hexane to give 77 mg (82% yield) of the product as
white solids; !H-NMR (DMSO-d&¢) & 1.33 (s, 6 H), 1.69
(s, 3 H), 2.31 (s, 2H), 7.02 (s, 1 H), 7.15 (4, T =
7.9 Hz, 2 H), 7.33-7.49 (m, 4 H), 7.75 (d, J = 8.4 Hz,
1H), 7.79 (4, T = 8.6 Hz, 2 H), 7.87 (d, J = 8.6 Hz,
2 H): MS (DCI) m/e: 412 (MH").

Anal. Calcd. for C,H,¢NO,;-0.25 H,0: C, 77.95, H, 6.18;
N, 3.37. Found: C, 77.93; H, 6.01; N, 3.27.

O

I I I COOMe
A solution of enone XXXa ( 500 mg, 2.17 mmol) and
aluminum chloride (260 mg, 1.95 mmol) in 10 mL of
anhydrous toluene was saturated with 1,3-butadiene at

-78 °C. After stirring at room temperature for 18
hours, the mixture was diluted with 20 mL of 1 N HCl
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and extracted with EtOAc (30 mL X3). The combined
extracts were washed with water (20 mL), saturated
sodium chloride and dried over magnesium sulfate. The
solvent was evaporated and the residue was purified by
flash chromatography on silica gel (eluted with
EtOAc:hexane, 1:20 to 1:5) to give 638 mg (quantative
yield) of the title product as an oil; H-NMR (CDCl;) &
1.45, 1.49 (s, 3 H each), 1.60-1.75 (m, 1 H), 2.10-
2.30 (m, 3 H), 2.99-3.06 (bd, J = 18 Hz, 1 H), 3.29
(bs, 1 H), 3.91 (s, 3 H), 5.53-5.58 (m, 1 H), 5.70-
5.76 (m, 1 H), 7.46 (d, J = 8.2 Hz, 1 H), 8.16 {(dd, J
=1.8, 8.2 Hz, 1 H), 8.64 (d, J = 1.8 Hz, 1 H); MS
(DCI) m/e: 285 (MH').

Anal. Calcd. for CjHyO,: C, 76.03, H, 7.09. Found: C,
75.73; H, 7.25. | -

0,10-Di -9~ -5 - -

' Ph
ﬂll'ii."lii COOMe
To a solution of.éompound XXXVIIa (600 mg, 2.11 mmol)
in 5 mL of anhydrous tetrahydrofuran was slowly added
phenylmagnesium bromide (3.0 M in ether, 1.76 mL, 5.28
mmol) at -30 °C. After stirring for 15 min, the

mixture was slowly warmed to O °C in 20 min. The
reaction was quenched with saturated ammonium chloride

 solution (30 mL) and extracted with EtOAc (30 mL X 3).
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The combined extracts were dried over magnesium
sulfate, filtered, and evaporated. The residue was
partially purified by flash chromatography on silica
gel (eluted with EtOAc:hexane, 1:20 to 1:5) to give
520 mg of a crude alcohol. To the alcohol was added
anhydrous benzene (10 mL) and p-toluenesulfonic acid
(50 mg). The resulting solution was stirred at reflux
for 3 hours. The solvent was evaporated and the
residue was purified by flash chromatography on silica
gel (eluted with EtOAc:hexane, 1:20 to 1:5) to give
265 mg (36% yield) of the title compound as an oil; !H-
NMR (CDC1,) & 1.34, 1.44 (s, 3 H each), 1.92-2.05 (m, 1
H), 2.25-2.45 (m, 2 H), 2.65-2.80 (m, 2 H), 3.78 (s, 3
H), 5.55-5.78 (m, 2 H), 7.16 (4, J = 6.8 Hz, 2 H),
7.31 (4, J=1.7 Hz, 1 H), 7.30-7.50 (m, 6 H), 7.82
(dd, g = 1.7, 8.0 Hz, 1 H).

Ph A
(™
A solution of compound XXXVIIIa (260 mg, 0.75 mmol)
and 3 N NaOH (2.5 mL, 7.5 mmol) in 10 mL of methanol
was stirred at 80 °C for 3 hours. The solvent was
evaporated, and the residue was acidified with 1 N
HCl, extracted with EtOAc (30 mL X3). The combined

extracts were washed with water (20 mL), dried over
magnesium sulfate, filtered and evaporated to give 235
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mg (95% yield) of the title compound; H-NMR (CDCl,;) &
1.34, 1.44 (s, 3 H each), 1.93-2.05 (m, 1 H), 2.25-

2.37 (m, 1 H), 2.41 (dd, J = 5.0, 11.9 Hz, 1 H), 2.65-
2.80 (m, 2 H), 5.60-5.70 (m, 2 H), 7.14 (4, T = 6.7

Hz, 2 H), 7.32 {4, J = 1.8 Hz, 1 H), 7.36-7.46 (m, 4
H), 7.85 (dd, J = 1.8, 8.0 Hz, 1 H); MS (DCI) m/e: 331
(MH") .

Anal. Calcd. for C,H,,0,: C, 83.61, H, 6.71. Found: C,
83.25; H, 6.86.

To the solution of acid XVIIIg (225 mg, 0.68 mmol) in
4 mL of methylene chloride was added oxalyl chloride
(172 mg, 1.36 mmol) and 1 drop of dimethylformamide at
0 °C. The solution was stirred at 0 °C for 2 hour and
at room temperature for 1 hour. The solvent was
evaporated and the residue was dried in vaccum. To
the residue was added methyl p-aminobenzoate (122 mg,
0.81 mmol) and 2 mL of anydrous pyridine. The mixture
was stirred at room temperature for 16 hours. The
solvent was evaporated, and the residue was diluted
with 1 N HC1 (20 mL) and extracted with EtOAc (30 mL X
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3). The combined extracts were dried over maganesium
sulfate, filtered, and evaporated. The residue was
purified by flash chromatography on silica gel (eluted
with hexane : EtOAc, 20:1 to S5:1) to give 210 mg (67%
yvield) of the title compound; H-NMR (CDCl,) 8 1.36,
1.45 (s, 3 H each), 1.95-2.05 (m, 1 H), 2.33 (dt, J =
4.6, 16.1 Hz, 1 H), 2.44 (44, J = 5.1, 12.0 Hz, 1 H),
2.65-2.82 (m, 2 H), 3.89(s, 3 H), 5.60-5.73 (m, 2 H),
7.09 (d, 3 =1.9 Hz, 1 H), 7.18 (bd, J = 6.7 Hz, 2 H),
7.33-7.47 (m, 4 H), 7.59-7.65 (m, 3H), 7.70 (bs, 1 H),
8.00 (4, J = 8.8 Hz, 2 H); MS (DCI) m/e: 464 (MH").

A solution of ester I3f (210 mg, 0.45 mmol) and
dibutyltin oxide(228 mg, 0.92 mmol) in 5 mL of
anhydrous toluene was strirred at reflux for 2 days.
The mixture was added 1 N HCl1l (20 mL) and extracted
with EtOAc (20 mL.X3). The combined extracts were
washed with water (10 mL), and concentrated to
approximate 20 mL. The solution was then stirred with
10 mL of 20% potéésium fluoride solution for 30 min.
The mixture was extracted with EtOAc (20 mL X2). The
combined extracts were dried over magnesium sulfate,
filtered, and evaporated. The residue was purified by
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flash chromatography on silica gel (eluted with MeOH:
CHCl,, 1:100 to 1:5) to give 72 mg (35% yield) of the
title product as a yellow solid; !H-NMR (DMSO-d) &
1.30, 1.41 (s, 3 H each), 1.85 (bt, 0 = 12.1 Hz, 1l H,
2.28-2.35 (m, 1H), 2.41 (44, J = 5.0, 11.5 Hz, 1 H),
2.55 (bd, J = 19.1 Hz, 1 H), 2.75 (bd, J = 19.1 Hz,
1H), 5.60-5.80 (m, 2 H), 7.02 (4, J = 1.9 Hz, 1 H),
7.12 (4, J = 6.9 Hz, 2 H), 7.35-7.48 (m, 4 H), 7.73
(dd, 3 =1.9, 8.2 Hz, 1 H), 7.77 (d, J = 8.8 Hz, 2 H),
7.86 (d, J = 8.8 Hz, 2 H), 10.35 (s, 1 H); MS (DCI)
m/e: 450 (MH').

Anal. Calcd. for C;H,;NO,-0.75 H,0: C, 77.81, H, 6.20;
N, 3.02. Found: C, 78.09; H, 5.99; N, 3.14.

To a solution of 4,4-dimethyl-7-amino-1l-tetralone

(XII) (1.82 g, 10.0 mmol) in concentrated hydrochloric-'

acid {4.69 mL) was added ice cold water (3.13 mL). The
reaction mixture was then cooled to 0°C by use of an
ice-salt bath. The reaction mixture was then
diazotized by the dropwise addition with stirring of a
solution of sodium nitrite (0.76 g, 11.0 mmol) in
water (3.13 mL) keeping temperature between 0-5°C.
After stirring for 15 minutes, the reaction mixture
was added to a solution of potassium iodide (3.63 g,
21.9 mmol) in water (18.8 mL). After standing for 30
minutes, the dark gum was extracted with ethyl'acetate

(1 x 100 mL). The organic phase was then concentrated

in vacuo and the residue chromatographed on silica gel



10

15

20

25

89

(eluted with 5% ethyl acetate in hexane) to give 1.56
g (Y: 54%) of the title product; H-NMR (CDCl;): & 8.33
(8, J=2.0 Hz, 1H), 7.82 (4d, J=8.3, 2.0 Hz, 1lH), 7.17
(d, J=8.4 Hz, 1H), 2.72 (t, J=6.8 Hz, 2H), 2.01 (t,
J=6.8 Hz, 2H), 1.37 (s, 6H); MS (DCI) m/e: 301 {MH').

EXAMPLE 67

I

To a solution of 4-vinylbenzoic acid (Aldrich, 2.18 g,
14.7 mmol) in anhydrous acetonitrile (14.0 mL) was
added 1.8-diazabicyclo [5.4.0]Jundec-7-ene {Aldrich,
2.46 g, 16.2 mmol) and iodomethane (Aldrich, 3.13g,
22.1 mmol) at 0°C. The reaction mixture was then
warmed to rooﬁ temperatue and allowed to stir for 3 h.
Ethyl acetate (100 mlL) was added to the mixture and
the solution was washed with brine (50 mL). The
organic phase was then separated and concentrated in
vacuo. The residue was chromatographed on silica gel
(eluted with 5% ethyl acetate in hexane) to give 1.05g
(Y: 44%) of the title product; H-NMR (CDCl,): & 8.00
(d,3=8.4 Hz, 2H), 7.47 (4, J=8.4 Hz, 2H), 6.76 (m,
1H), 5.87 (4, J=17.6 Hz, 1H), 5.38 (d, J=11.0 Hz, 1lH),
3.91 (s, 3H); MS (DCI) m/e: 163 (MH').

¢
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EXAMPLE 68
- - 6.7.8~ ~5.5-di -8-0x0) -2~
v id e

To a solution of 4,4-dimethyl-7-iodo-l-tetralone
(BZXIX) (1.55 g, 5.17 mmol) and methyl 4-vinylbenzoate
(1.67 g, 10.34 mmol) in dimethylformamide (16.0 mL)
was added palladium (II) acetate (Aldrich, 58 mg,
0.259 mmol), tetrabutylammonium chloride hydrate
(Aldrich, 1.49 g, 5.17 mmol) and sodium bicarbonate
{(Mallinckrodt, 1.09 g, 12.9 mmol). The reaction
mixture was heated to 70°C for 4 h and then allowed to
stir at room temperature for 16 h. Ethyl acetate (S0
mL) was added to the mixture and the solution was
washed with brine (50 mL). The organic phase was
concentrated in vacuo and the residue chromatographed
on silica gel (eluted with 10% ethyl acetate in
hexane) to give 1.29 g (Y¥: 75%) of the title compound;
'H-NMR (CDCl,): & 8.19 (d, J=1.7 Hz, 1H), 8.04 (4,
J=8.2 Hz, 2H), 6.69 (4d, J=8.1, 1.7 Hz, 1H), 7.57 (4,
=8.2 Hz, 2H), 7.45 (4, J=8.1 Hz, 1H), 7.21 (s, 2H),
3.93 (s, 3H), 2.76 (t, J=6.8 Hz, 2H), 2.05 (t, J=6.8
Hz, 2H), 1.41 (s, 6H); MS (DCI) m/e: 335 (MH").



o1

EXAMPLE 69

Using the method for the preparation of the 8-phényl
10 derivative XVIIa, 1.29 g, (3.86 mmol) of compound XLa
gave 1.39 g (Y: 87%) of the title compound; ‘H-NMR
(CDC1;): & 7.98 (4, J=8.1 Hz, 2H), 7.48 (m, 5H), 7.31
(s, SH), 7.03 (m, 2H), 3.91 (s, 3H), 2.22 (m, 2H),
1.85 (m, 1H), 1.60 (m, 1H), 1.40 (s, 3H), 1.35 (s,
15 3m).

25 To a solution of compound XLIa (1.38 g, 3.35 mmol) in
toluene (20 mL) was added p-toluenesulfonic acid (p-
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TsOH, 20 mg). After heating at 70°C for 0.5 h, the
reaction mixture was cooled and concentrated in vacuo.
The residue was then dissoved in a 1:1 ethyl alcohol
tetrahydrofuran solution (20.0 mL) and treated with 10
N NaOH {33.7 mmol, 3.37 mL) at room temperaturel After
16 hours, an excess of 1N HCl (75 mL) was added and
the precipitate collected by vacuum filtration to give
1.23 g (Y: 97%) of the title compound; !H-NMR (DMSO-
ds): & 12.87 (s, 1H), 7.85 (4, J=8.4 Hz, 2H), 7.63 (4,
J=8.4 Hz, 2H), 7.58 (dd, J=8.1, 1.7 Hz, 1H), 7.47-7.24
(m, 7H), 7.07 (m, 2H), 6.00 (t, J=4.5 Hz, 1H), 2.30
(4, J=4.5 Hz, 2H), 1.28 (s, 6H); PC-NMR (DMSO-d,)
167.02, 145.09, 141.35, 140.16, 138.59, 134.22,
133.52, 130.96, 129.66, 129.23, 128.52, 128.33,
127.31, 126.87, 126:65, 126.45, 125.30, 124.69,
124.46, 38.23, 33.29, 27.89; MS (DCI) m/e: 381 (MH');
IR (KBr): 2922, 2818, 1684, 1604 cm™.

Anal. calcd for C,,H,,0,-0.65 H,0: C, 82.69; H, 6.50.
Found: C, 83.00; H, 6.41.

EXAMPLE 71

12

To a solution of compound XVIIIa (119 mg, 0.430 mmol)
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in anhydrous methylene chloride (5.0 mL) was added
oxalyl chloride (0.13 mL, 1.5 mmol) and 2 drops of
N,N-dimethylformamide at 0°C. The reaction mixture was
allowed to stir at room temperature for 2 hours. The
reaction mixture was then concentrated in vacuol_The
resultant residue was dissolved in arnhydrous pyridine
(5.0 mL) to which was added 4-mercaptobenzoic acid
(Apin, 66 mg, 0.43 mmol). After 3 hours at room
temperature, the mixture was diluted with 1 N HC1,
extracted with ethyl acetate (50 mL), washed with 1N
HCl (3 x 50 mL) and washed with saturated sodium
bicarbonate (2 x 100 mL). The organic phase was then
separated, concentrated in vacuo and the residue

. chromatographed on silica gel (eluted with 5% methanol

in methylene chloride) to give 40 mg (Y: 23%) of the
title product; 'H-NMR (DMSO): 8 7.98 (d, J=8.3 Hz, 2H),
7.91 (&4, J=8.1, 2.0 Hz, 1H), 7.62 (d, J=8.2 Hz, 1H),
7.56 (&, J=8.2 Hz, 2H), 7.48-7.27 (m, 6H), 6.11 (t,
J=4.5 Hz, 1H), 2.38 (d, J=4.5 Hz, 2H), 1.33 (s, 6H);
MS (DCI) m/e: 415 (MH'); IR (KBr): 3440, 2962, 1684,
1594 cm™. |

Anal. calcd for C,eH,,0,S,-1.2 H,0: C, 71.60; H, 5.64.
Found: C, 71.65, H, 5.44.
EXAMPLE 72

- 7.8-Tetr -5, 5-dimethyl-8-ox0)-2-
h o) s rbonvllb oic acid, t-but
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To a solution of mono-tert-butylterephthalate (122 mg,
0.550 mmol) in anhydrous methylene chloride (5.0 mL)
was added oxalyl chloride (0.17 mL, 1.95 mmol) and 2
drops of N,N-dimethylformamide at 0°C. After being
stirred at room temperature for 2 hours, the mixture
was concentrated in vacuo. The residue was dissolved
in anhydrous pyridine (5.0 mL) to which was added 4,4-
dimethyl-7-mercapto-l-tetralone (XLIII) (113 mg, 0.550
mmol) . After 2 hours at room temperature, the mixture
was diluted with 1IN HCl, extracted with ethyl acetate
(50 mL), washed with 1IN HC1 (3 x 50 mL) and washed
with saturated sodium bicarbonate (2 x 50 mL). The
organic phase was then separated and concentrated in
vacuo. The residue was chromatographed on silica gel
{eluted with 10% ethyl acetate in hexane) to give 80
mg (Y: 35%) of the title product; 'H-NMR (CDCIl,): &
8.16 (4, J=1.8 Hz, 1H), 8.11-8.03 (m, 4H), 7.67 (44,
J=8.3, 2.1 Hz, 1H), 7.54 (d, J=8.5 Hz, 1H), 2.77 (t,
J=6.8 Hz, 2H), 2.06 (t, J=6.8 Hz, 2H), 1.63 (s, 9H),
1.44 (s, 6H); MS (DCI) m/e: 355 (M-CH, + H)".

EXAMPLE 73

4((71(5.6.7.8-Tetrahvdro-5,5-dimethyl-8~phenyl-8-
hvdroxv) -2-naphthalenvl]sulfamvllcarbonvllbenzoic

aci - a
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Using the method for the preparation of the 8-phenyl
derivative XVIIa, 80 mg (0.19 mmol) of compound XLIVa
gave 46 mg (Y: 50%) of the title product; H-NMR
(CDC1,): & 8.03 (m, 4H), 7.52 (d, J=8.2 Hz, 1H), 7.43
(dd, J=8.2, 2.1 Hz, 1H), 7.20 (m, 6H), 2.30-2.10 (m,
3#H), 1.90 (m, 1H), 1.63 (s, 9H), 1.45 (s, 3H), 1.37
(s, 3H); MS (DCI) m/e: 471 (MH").

To a solution of-éompound XLVa (46 mg, 0.094 mmol).in
toluene (5.0 mL) was added a few milligrams (~ 3 mg)
of p-toluenesulfonic acid. After being heated at 70°C
for 0.5 h, the reaction mixture was cooled and
concentrated in vacuo. The residue was then dissolved
in methylene chloride (2.0 mL) to which was added
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trifluoroacetic acid (0.08 mL) at room temperature.
After 16 hours, the reaction mixture was diluted with
ethyl acetate (20 mL) and washed with 1N HCl (20 mL).
The organic phase was separated, dried over anhydrous
magnesium sulfate and concentrated in vacuo to give 34
mg (¥: 87%) of the title product; *H-NMR (DMSO-d;): 3§
8.03 (m, 4H), 7.53 (d, J=8.1 Hz, 1H), 7.43-7.30 (m,
6H), 6.96 (d, J=1.9 Hz, 1H), 6.07 (t, J=4.5 Hz, 1H),
2.36 (4, J=4.5 Hz, 2H), 1.18 (s, 6H); MS (DCI) m/e:
415 (MH'). IR (KBr): 3432, 2962, 1680, 1202.

Anal. calcd. for C25H2203SI'0-35 HzO:-C, 74.21; H, 5.44.
Found: C, 74.18, H, 5.22.

EXAMPLE 75

To a stirred solution of compound I¥®a (118 mg, 0.290
mmol) in toluene (7.0 mL) was added 5% palladium on
calcium carbonate, poisoned with lead (Aldrich,
Lindlar catalyst, 15 mg) at 45 psi of H,. After 16 h,
the reaction mixture was filtered through a pad of
celite and the filtrate concentrated in vacuo to give
60 mg (Y: 50%) of the title compound; H-NMR (CDCl,): §

7.93 (4, J=8.1 Hz, 2H), 7.30 (m, 6H), 7.18 (d, J=8.1
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Hz, 2H), 7.05 {ad, J=7.9, 1.8 Hz, 1H), 6.81 (4, J=1.8
Hz, 1H), 5.97 (t, J=4.5 Hz, 1H), 4.38 (q, J=7.1 Hz,
2H), 2.84 (m, 4H), 2.34 (4, J=4.5 Hz, 2H), 1.42 (t,
J=7.1 Hz, 3H), 1.33 (s, 6H); MS (DCI) m/e: 411 (MH‘).

EXAMPLE 76

(L

To a solution of compound 4-{[(5,6~dihydro-5,5-
dimethyl-8-phenyl)-2-naphthalenyl]ethyl]benzoic acid,
ethyl ester (60mg, 0.146 mmol) in ethyl alcohol (5.0
nL) was added 10 N NaOH (2.0 mmol, 0.20 mL). After 1h
at 70°C an.excess of 1IN HCl1l (20 mL) was added and the
precipitate collected by vacuum filtration to give 59
mg (¥: 99%) of the title product; H-NMR (DMSO-d,); &
7.79 (4, J=8.2 Hz, 2H), 7.38-7.29 (m, 3H), 7.25 (4,
J=8.2 Hz, 2H), 7.21-7.10 (m, 4H), 6.62 (4, J=1.7 Hz,
1H), 5.93 (t, J=4.5 Hz, 1H), 2.78 (m, 4H), 2.25 (4,
J=4.5 Hz, 2H), 1.24 (s, 6H). MS (DCI) m/e: 383 (MH');
IR (KBr): 2956, 1688, 1610, 1422 cm™.

Anal. calcd. C,;H,;0,: C, 84.78; H, 6.85. Found: C,
84.53; H, 6.81.
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EXAMPLE 77

- -D4 - -di 1-8- -2
a 1 io bonvl i b oi ci methyl

O e
3 o

To a solution of compound I*a (285 mg, 0.693 mmol) in
tetrahydrofuran (6.0 mL) was added phosphorus
pentasulfide (Aldrich, 205 mg, 0.461 mmol). After 0.75
h at reflux, the mixture was concentrated down,
diluted with methylene chloride (50 mL) and washed
with 5% sodium carbonate (2 x 50 mL). The organic
phase was then concentrated in vacuo and the residue
chromatographed on silica gel (eluted with 10% ethyl
acetate in hexane) to give 88 mg (Y: 30%) of the title
product; *H-NMR (CDCl,): & 8.92 (s, 1H), 8.05 (d,  J=8.6
Hz, 2H), 7.74 (44, J=8.2, 1.8 Hz, 1H), 7.43 (d, J=8.1
Hz, 1H), 7.33 (m, 8H), 6.07 (t, J=4.5 Hz, 1H), 3.92
(s, 3H), 2.38 (4, J=4.5 Hz, 2H), 1.36 (s, 6H); MS .
(DCI) m/e: 428 (MH').

ester

EXAMPLE 78

4- -Di -5, 5-dimethyl-8-phenvl) -2-
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Using the method given for the preparation of the 8- ,
phenyl derivative I%a, 80 mg (0.186 mmol) of 4-[[[(5,6-
dihydro-5, 5-dimethyl-8-phenyl) -2-
naphthalenyl] thiocarbonyl]amino]lbenzoic acid, methyl

ester gave 69 mg (Y: 90%) of the title product; !H-NMR

(DMSO-dg): 6 12.88 (s, 1H), 11.89 (s, 1H), 7.87 (m,

4H), 7.60 (a4, J=8.0, 1.7 Hz, 1H), 7.47 (4, J=8.1 Hz,

1H), 7.35 im, 6H), 6.07 (t, J=4.5 Hz, 1H), 2.35 (4,

=4.5 Hz, 2H), 1.32 (s, 6H); MS (DCI) m/e: 414 (MH");

IR (KBr): 2922, 1688, 1606, 1514 cm™.

Anal. calcd. for C;¢H,0,N,S;-0.5 H;0: C, 73.91; H, 5.73;
N, 3.31. Found: C, 73.60; H, 5.76; N, 3.21.
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EXAMPLE 79

To a solution of compound XIXa of EXAMPLE 32 (2.73 g,
9.89 mmol) in anhydrous methylene chloride (10.0 mL)
was added 1,8-diazabicyclo [5.4.0)}undec-7-ene

(Aldrich, 1.80 g, 11.87 mmol) and |
chlorotrimethylsilane (1.18 g, 10.9 mmol). The
reaction mixture is allowed to reflux gently for 2h
and stirred at room temperature for 16 h. Pentane (100
mL) is added to the mixture and the solution is washed
with 0.1 N HC1l (50 mL) and dilute sodium bicarbonate
(50 mL). The organic phase is then dried over
anhydrous magnesium sulfate and concentrated in wvacuo
to give 3.17 g (Y: 92%) of the title product; H-NMR .
(CDCL,): & 7.45 (a4, J=8.0, 2.0 Hz, 1H), 7.39-7.24 (m,
7H), 5.99 (t, J=4.5 Hz, 1H), 4.74 (4, J=1.6 Hz, 1H),
4.30 (d, J=1.6 Hz, 1H), 2.35 (d, J=4.5 Hz, 2H), 1.34
(s, 6H), 0.14 (s, 9H).

EXAMPLE 80
4-[([(5.6-Dihvdro-5,5-dimethyvl-8-phenvl-2-

naphthalenvl]carbonvlimethyvlibenzoic acid, methvl
ester (I*a) ' '
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To a solution of compound LVIa (864 mg, 2.48 mmol) and
methyl 4-bromobenzoate (Aldrich, 355 mg, 1.65 mmol) in
anhydrous- benzene (10.0 mL) was added tributyltin
fluoride (Aldrich, 806 mg, 2.61 mmol) and PdCl;(P(o-
CH;C¢H,) 1), [(59 mg, 0.074 mmol) made from
bis({acetonitrile)palladium (IX) chloride (Aldrlch
0.074 mmol, 19.3 mg) and tri-o-~-tolylphosphine
(Aldrich, 0.149 mmol, 45.3 mg)]. After 4 h at reflux,
the reaction mixture was diluted with ethyl acetate
(50 mL) and washed with 1N NaOH (50 mL). The organic
phase is then chromatographed on silica gel (eluted
with 5% ethyl acetate in hexane) to give 265 mg (Y:
39%) of the title product; H-NMR (CDCl,): & 7.92 (d,
J=8.5 Hz, 2H), 7.87 (dd, J=8.2, 2.0 Hz, 1H), 7.63 (4,
J=2.0 Hz, 1H), 7.44 (4, J=8.2 Hz, 1H), 7.41 (m, 3H),.
7.29 (m, 2H), 7.17 (4, J=8.0 Hz, 2H), 6.03 (t, J=4.5
Hz, 1H), 4.12 (s, 2H), 3.90 (s, 3H), 2.37 (4, J=4.5

Hz, 2H), 1.35 (s, 6H); MS (DCI) m/e: 411 (MH").
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To a solution of compound I%*a (200 mg, 0.488 mmol) in
anhydrous toluene was added dibutyltin oxide (Aldrich,
364 mg, 1.46 mmol). After 16 h at reflux, the reaction
mixture was concentrated in vacuo and the residue
chromatographed on silica gel (eluted with 5% methanol
in methylene chloride) to give 70 mg of impure product
(tin by-products present). A second purification by
preparative thin layer chromatography afforded 10 mg
(Y: 5%) of the title product; *H-NMR (DMSO-d;): & 7.99
(dd, J=7.9, 1.9 Hz, 1H), 7.82 (4, J=8.0 Hz, 2H), 7.54
(d, 3=8.0 Hz, 1H), 7.49 (s, 1H), 7.42 (m, 3H), 6.05
{t, J=4.5 Hz, 1H), 4.30 (s, 1H), 4.28 (s, 1H), 2.34
(d, J=4.5 Hz, 2H), 1.31 (s, 6H); MS (DCI) m/e: 397
(MH") ; High res. M.S. Calcd.: 397.1804. Found:
397.1816, 3.0 ppM deviation.

EXAMPLE 82

6-Di 0-5,5-dimethyl-2- -8-

A solution of 95% lithium aluminum hydride powder
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(LAH, 40 mg, 1.0 mmol) in anhydrous diethyl ether (5.0
mL) was allowed to reflux until most of the hydride
dissolved. A solution of compound XVIIIa (485 mg, 1.66
mmol} in anhydrous diethyl ether (5.0 mL) was then
slowly added. After 0.5 h, ethyl acetate (20 mL) and 1
N hydrochloric acid (20 mL) were added. The organic
phase was separated, dried over anhydrous magnesium
sulfate and concentrated in vacuo to give 368 mg (Y:
84%) of the title compound; 'H-NMR (CDCl,;): & 7.36 (m,
6H), 7.26 (m, 1H), 7.02 (4, J=1.8 Hz, 1H), 5.99 (t,
=4.5 Hz, 1H), 4.55 (s, 2H), 2.05 (d, J=4.5 Hz, 2H),
1.34 (s, 6H); MS (DCI) m/e: 247 (M'-OH).

EXAMPLE 83

(0

To a solution of carbon tetrabromide (Aldrich, 1.36g,

-4.09 mmol) and triphenylphosphine (Aldrich, 1.07g,

4.09 mmol) in anhydrous diethyl ether (20 mL) was
added compound LVIIa (900 mg, 3.41 mmol). After 16 h
at room temperaﬁﬁre, the reaction mixture was filtered
and the filtrate was concentrated in vacuo. The
residue was chromatographed on silica gel (eluted with
3% ethyl acetate in hexane) to give 790 mg (Y: 71%) of
the title product; H-NMR (CDCl;): & 7.39 (m, 6H), 7.27
(dd, J=8.1, 1.8 Hz, 1H), 7.04 (4, J=1.8 Hz, 1H), 6.01
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(t, J=4.5 Hz, 1H), 4.39 (S, 2H), 2.35 (d, J=4.5 Hz,
2H), 1.34 (s, 6H); MS (DCI) m/e: 327 (MH').

To a solution of ethyl 4-hydroxybenzoate (Aldrich, 152
mg, 0.917 mmol) in ethylene glycol dimethy ether (6.0
mL) was added 60% sodium hydride (1.05 mmol, 43 mg) at
room temperature. After 0.15 h, compond LVIIIa (330
mg, 1.01 mmol) was added. After 16 h the reaction
mixture was diluted with ethyl acetate (50 mL) and
washed with 1IN hydrochloric acid (2 x 50 mL). The
organic phase was concentrated in vacuo and the
residue chromatographed on silica gel (eluted with 10%
ethyl acetate in hexane) to give 64 mg (¥: 17%) of the
title product; ‘H-NMR (CDCl,): & 7.97 (d, J=8.8 Hz,
2H), 7.36 (m, 7H), 7.06 (s, 1H), 6.92 (d, J=8.8 Hz,
2H), 6.01 (t, J=4.5 Hz, 1H), 4.96 (s, 2H), 4.34 (q,
J=7.2 Hz, 2H), 2.36 (d, J=4.5 Hz, 2H), 1.40 (t, J=7.2
Hz, 3H), 1.35 (s, 6H); MS (DCI) m/e 413 (MH').



10

15

20

25

105

EXaMPLE 85

Using the method given for the preparation of the 8-
phenyl derivative I‘a, 64 mg (0.155 mmol) of compound
I%a gave S0 mg (Y: 84%) of the title product; H-NMR
(DMSO-d¢) : & 12.59 (s, 1H), 7.83 (4, J=8.8 Hz, 2H),
7.33 (m, 7H), 6.97 (4, J=8.9 Hz, 2H), 6.96 (s, 1H),
5.99 (t, J=4.5 Hz, 1H), 5.04 (s, 2H), 2.30 (4, J=4.5
Hz, 2H), 1.27 (s, 6H); MS (DCI) m/e: 385 (MH"); IR
(KBr): 2958, 1682, 1604, 1252 cm™.

Anal. calcd. for C,H,,0,-0.25 H,0: C, 80.28; H, 6.35.
Found: C, 80.41; H, 6.23.

4- 6-Dihvdro-5,5-di -8- 1)-2-

To a solution of compound XXVa OF EXAMPLE 38 (193 mg,




10

15

20

25

30

106

0.772 mmol) in ethylene glycol dimethyl ether (5.0 mL)
was added 60% sodium hydride (36 mg, 0.888 mmol) at
room temperature. Methyl 4-(bromomethyl)benzoate
(Aldrich, 195 mg, 0.848 mmol) was added after 15
minuteé, After 16 h at room temperature, 60% sodium
hydride (36 mg, 0.888 mmol) was added again. After 24
h. at reflux, the reaction mixture was diluted with
ethyl acetate (50 mL) and washed with 1 N bhydrochloric
acid (2 x 50 mL). The organic phase was concentrated
in vacuo and the residue chromatographed on silica gel
(eluted with 5% methanol in methylene chloride) to
give 170 mg of impure material. The crude material was
dissolved in ethyl alcohol (3 mL) and 1N hydrochloric
acid (20 mL) was added. The precipitate was collected
by vacuum filtration. 50 mg (¥Y: 16%) of the title
product was isolated; !H-NMR (DMSO-d¢): & 12.95 (s,
iH), 7.89 (4,J=8.3 Hz, 2H), 7.42 (4, J=8.3 Hz, 2H),
7.39-7.21 (m, 6H), 6.88 (ad, J=8.5,2.7 Hz, 1H), 6.44
(8, J=2.7 Hz, 1H), 5.97 (t, J=4.5 Hz, 1H), 5.04 (s,
2H), 2.27 (4, J=4.5 Hz, 2H), 1.24 (s, 6H); MS (DCI)
m/e: 385 (MH'); IR (KBr): 3442, 1682, 1282 cm™e.

Anal. CalCd. for C25H2403'0.5 HzO: C, 80.59; H, 6.50-
Found: C, 80.31; H, 6.26.

EXAMPLE 87
5,5-Dimethvl-8-hydroxy-8-(2,4-dimethviphenvl)-5,6,7, 8-
tra ro-naphthalene-2-c lic aci thvl e

(XVIIe)
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Using the method given for the preparation of the 8-
(2-fluorophenyl) derivative XVIId, 311 mg (1.34 mmol)
of compound XVIa gave 284 mg (Y: 63%) of the title
compound; H-NMR (CDCl,): & 7.91 (dd, J=8.3, 1.8 Hz,
1H), 7.66 (s, 1H), 7.49 (4, J=8.3 Hz, 2H), 7.02
{(4,3=8.0 Hz, 1H), 6.93 (s, 1H), 3.80 (s, 3H), 2.76 (m,
1H), 2.34 (m, 1H), 2.32 (s, 3H), 2.08 (m, 1H), 1.63

{m, 1H), 1.55 (s, 3H), 1.42 (s, 3H), 1.35 (s, 3H); MS
{DCI) m/e: 339 (MH').
EXAMPLE 88
5.5-Dimethyl-~ ~di o-8-(2,4-di envl) -
=-2=-carbo C I
o
oM

Using the method given for the preparation of 8-phenyl
derivative XVIIIe, 311 mg (1.34 mmol) of compound
XVIIa gave 285 mg (Y: 63%) of the title product; *H-NMR
(CDC1,): & 7.78 (44, J=8.0, 1.7 Hz, 1H), 7.48 (4, J=8.0
Hz, 1H), 7.18 (4, J=1.6 Hz, 1H), 7.06 (m, 3H), 5.86
(¢, J=4.5 Hz, 1H), 2.35 (m, 2H), 2.33 (s, 3H), 1.99
(s, 3H), 1.39 (s, 3H), 1.28 (s, 3H); MS (DCI) m/e: 307
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(MH*) .
EXAMPLE 89
4~ 5.6-Di o= -dime -8-(2 4~
di en ~2-naphthal 1lcarbon aminolbenzoic

Using the method given for the preparation of the 8-
(2~fluorophenyl) derivative I3g, 221 mg (0.722 mmol) of
compound XVIIIh gave 67 mg (Y: 21%) of the title

product; *H-NMR (CDCl,;): & 8.00 (4, J=8.7 Hz, 2H), 7.77

(s, 1H), 7.68 (4d, J=8.2, 1.7 Hz, 1H), 7.63 (d, J=8.7
Hz, 2H), 7.47 (4, J=8.0 Hz, 1H), 7.15 (d, J=1.7 Hz,
1H), 7.06 (m, 3H), 5.93 (t, J=4.5 Hz, 1H), 3.90 (s,
3H), 2.43 (m, 2H), 2.36 (s, 3H), 2.08 (s, 3H), 1.45
(s, 3H); MS (DCI) m/e: 440 (MH").

EXAMPLE 90

he ~-2-naphtha arbonvllaminolb oic

acid (T*h)
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O./Q/w

H

Using the method given for the preparation of the 8-
phenyl derivative I%a, 67 mg (0.153 mmol) of compound
I’h gave 61 mg (Y: 94%) of the title product; H-NMR
(DMSO-d¢): &6 12.72 (s, 1H), 10.40 (s, 1H), 7.87 (d,
J=8.8 Hz, 2H), 7.80 (m, 3H), 7.52 (d, J=8.0 Hz,
1H),7.04 (m, 4H), 5.88 (t, J=4.5 Hz, 1H), 2.38 (m,
2H), 2.31 (s, 3H), 1.99 (s, 3H), 1.41 (s, 3H), 1.29
(s, 3H); MS (DCI) m/e: 426 (MH'); IR (KBr): 2960,
1688, 1594, 1518 cm™.

Anal. calecd. for C;H,N,0;-0.5 H,0: C, 77.39; H, 6.50;

N, 3.22. PFound: C, 77.57; H, 6.50; N, 3.22.

EXAMPLE 91

-Dim -8- - (4-me 1 -5,6.7,.8-
t -n 1 -2-ca ;' i et est

Using the method given for the preparation of the 8-
(2-fluorophenyl) derivative XVIId, 260 mg (1.12 rmmol)
of compound XVIa gave 189 mg (Y: 52%) of the title
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product; 'H-NMR (CDCL,): & 7.92 (dd, J=8.4, 1.7 Hz,
1H), 7.84 (d, J=1.7 Hz, 1H), 7.47 (4, J=8.4 Hz, 1H),
7.10 (s, 4H), 3.82 (s, 3H), 2.34 (s, 3H), 2.18 (m,
2H), 1.80 (m, 1H), 1.60 (m, 1H), 1.39 (s, 3H), 1.34
(s, 3H); MS (DCI) m/e: 325 (MH"). '

EXAMPLE 92

5-Di =5.6-di -8~ (4-methviph -

paphthalene-2-carboxvlic acid (XVIIIi)

Using the method for the preparation of 8-phenyl
derivative XVIIIa, 189 mg (0.583 mmol) of compound

XVIIf gave 155 mg (Y: 91%) of the title product; H-NMR
(CDCL,): & 7.81 (dd, J=8.0, 1.7 Hz, 1lH), 7.51 (4, J=1.7

Hz, 1H), 7.49 (d, J=8.0 Hz, 1H), 7.23 (m, 4H), 6.00
(t, J=4.5 Hz, 1H), 2.35 (s, 3H), 2.33 (d, J=4.5 Hz,
1H), 1.30 (s, 6H); MS (DCI) m/e: 293 (MH").

- EXAMPLE 93
4- -Di 0-5,5-dimethyl-8-(4-methvliphenvl)]-
a envl]carbonvl ino zoic i e 1 este
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o /I::j/“*“

H

Using the method given for the preparation of the 8-
(2-fluorophenyl) derivative I%g, 155 mg (0.531 mmol) of
compound XVIIIi gave 143 mg (Y: 63%) of the title
product; 'H-NMR (CDCl,): & 8.02 (d, J=8.8 Hz, 2H), 7.74
(s, 1H), 7.72 (44, J=8.0, 1.8 Hz, 1lH), 7.66 (d, J=8.8
Hz, 2H), 7.53 (d, J=1.8 Hz, 1H), 7.49 (4, J=8.0 Hz,
1H), 7.23 (m, 4H), 6.06 (t, J=4.5 Hz, 1H), 3.90 (s,
3H), 2.40 (s, 3H), 2.39 (4, J=4.5 Hz, 2H), 1.54 (s,
3H), 1.37 (s, 3H); MS (DCI) m/e: 426 (MH').

Using the method given for the preparation of the 8-
phenyl derivative I'a, 143 mg (0.336mmol) of compound
I’i gave 123 mg (Y: 89%) of the title product; H-NMR
(DMSO-dg) : & 12.72 (s, 1H), 10.42 (s, 1H), 7.85 (m,
5H), 7.52 (4, J=8.0 Hz, 1H), 7.44 (4, J=1.8 Hz, 1H),
7.21 (s, 4H), 6.02 (t, J=4.5 Hz, 1H), 2.33 (s, 3H),
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2.33 (d, J=4.5 Hz, 2H), 1.31 (s, 6H); ¥C-NMR (DMSO-
d;): 166.90, 166.06, 148.77, 143.28, 138.16, 136.93,
136.60, 133.49, 132.48, 130.19, 129.12, 128.21,
126.75, 125.35, 125.03, 123.92, 119.38, 119.29, 37.98,
33.52, 27.75, 20.79; MS (DCI) m/e: 412 (MH'); IR
(KBr): 2960, 1688, 1594, 1518 cm™.

Ana.l. CalCd for C21H25N103‘0.25 Hzo: C, 77-96,' H, 6.18,
N, 3.37. Found: C, 77.73; H, 6.09; N, 3.29.

EXAMPLE 95
4,4-Dimethv]l-7-bromo-l-tetralone (XLVIII)

To a cooled (10°C) stirred solution of sodium nitrate
(2.18 g, 13.92 mmol) in concentrated sulfuric acid
(28.4 mL) and glacial acetic acid (26.27 mL) [prepared
by adding sodium nitrate to cooled (10°C) concentrated
sulfuric acid, heating to dissolve, recooling and then
adding glacial acetic acid] was added a solution of
4,4~dimethyl-7-amino-l-tetralone (XII) (5.0 g, 26.46
mmol) in glacial acetic acid (89 mL) over 10 mintues.
The resulting solution was added slowly (over 10
minutes) to a heated (60°C) solution of coppér (I)
bromide (16.66 g) in concentrated hydrobromic acid
(159 mL) . The mixture was warmed to 90°C for 10
minutes, cooled, diluted with water (250 mL) and
extracted with ethyl acetate (2 x 200 mL). The
combined organic phases were concentrated in vacuo and
the residue chromatographed on silica gel (eluted with

3% ethyl acetate in hexane) to give 1.95 g (Y: 29%) of

the title compound; !H-NMR (CDCl,): & 8.13 (d,J=2.3 Hz,
1H), 7.62 (dd4, J=8.5, 2.3 Hz, 1H), 7.31 (4, J=8.5 Hz,
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1H), 2.73 (t, J=7.0 Hz, 2H), 2.01 (t, J=7.0 HZ, 2H),
1.38 (s, 6H); MS (DCI) m/e: 253 (MH').

EXAMPLE 96

4-Di -7-trimethylsi wl-1-t
(IL)

To a deaerated solution of compound XLVIII (1.53 g,
6.04 mmol), palladium (II) acetate (Aldrich, 15.4 mg,
0.975 mmol) and triphenylphosphine (31 mg, 0.118 mmol)
in anhydrous triethylamine (30 mlL) was added
(trimethylsilyl)acetylene (Aldrich, 3.0 mL, 21.23
mmol) and ﬁeated-QQ 100°C over 0.5 h. After 4 h at
100°C the reaction mixture was cooled to room
temperature (16 h). The reaction mixture was then
filtered and the filtrate concentrated in vacuo. The
residue was chromatographed on silica gel (eluted with
3% ethyl acetate in hexane) to give 1.24 g (Y: 76%) of
the title product; *H-NMR (CDCl;): & 8.11 (d, J=1.8 Hz,
1H), 7.58 (dd, J=8.2, 1.8 Hz, 1H), 7.36 (d, J=8.2 Hz,
iH), 2.72 (t, J=7.0 Hz, 2H), 2.01 (t, J=7.0 Hz, 2H),
1.37 (s, 6H), 0.24 (s, 9H); MS (DCI) m/e 271 (MH').

EXAMPLE 97
4,4-Dimethyl-7-ethvnyl-l-tetralone (L)

To a solution of compound IL (1.24 g, 4.59 mmol), in
absolute ethyl alcohol (8.0 mL) was added anhydrous
potassium carbonate (170 mg, 1.21 mmol) at room
temperature. After 2 h the reaction mixture was
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concentrated in vacuo, diluted with saturated sodium
bicarbonte (25 mL) and extracted with methylene
chloride (2 x 25 mL). The organic phases were
combined, concentrated in vacuo and the residue
chromatographed on silica gel (eluted with 5% ethyl
acetate in hexane) to give 694 mg (Y: 76%) of the
title product; 'H-NMR (CDCl;): & 8.15 (d, J=1.9 Hz,
1H), 7.62 (d4,J=8.2, 1.9 Hz, 1H), 7.39 (4, J=8.2 Hz,
1H), 3.07 (s, 1H), 2.73 (t, J=7.0 Hz, 2H), 2.02 (t,
J=7.0 Hz, 2H), 1.39 (s, 6H); MS (DCI) m/e: 199 (MH").

A solution of compound.L (153 mg, 0.773 mmol), ethyl
4-iodobenzoate (Lancaster, 160 mg, 0.58 mmol),
bis(triphenylphosphine) palladium (II) chloride
(Aldrich, 923 mg, 0.013 mmol) and copper (I) iodide
(Aldrich, 4.5 mg, 0.02 mmol) in anhydrous
triethylamine (3.0 mL) was allowed to stir at room
temperature for z'h; The reaction mixture was diluted
with ethyl acetate (25 mL) and washed with water (1 x
25 mL). The organic phase was concentrated in vacuo
and the residue chromatographed on silica gel (eluted
with 10% ethyl acetate in hexane) to give 183 mg (¥:
91%) of the title product; 'H-NMR (CDCl;): § 8.20 (4,
J=1.8 Hz, 1H), 8.04 (d, J=8.3 Hz, 2H), 7.67 (44,
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J=8.2, 1.8 Hz, 1H), 7.58 (d, J=8.3 Hz, 2H), 7.44 (4,
J=8.2 Hz, 1H), 4.39 (q, J=7.1 Hz, 2H), 2.76 (t, J=6.8
Hz, 2H), 2.04 (t, J=6.8 Hz, 2H), 1.41 (t, J=7.1 Hz,
3H), 1.41 (s, 6H); MS (DCI) m/e: 347 (MH').

Using the method for the preparation of the 8-phenyl
derivative XVIIa, 183 mg (0.529 mmol) of compound LIa
gave 177 mg (¥Y: 79%) of the title compound; H-NMR
(CDC1;): & 7.98 (4, J=8.3 Hz, 2H), 7.50 (4, J=8.3 Hz,
2H), 7.47-7.26 (m, 8H), 4.37 (g, J=7.0 Hz, 2H), 2.20
(m, 2H), 1.89 (m, 1H), 1.60 (m, 1H), 1.41 (s, 6H),
1.39 (t, J=7.0 Hz, 3H); MS (DCI) m/e: 425 (MH").

EXAMPLE 100

S-dimet
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To a solution of compound LIIa (177 mg, 0.42 mmol) was
added a few milligrams (~ 10-20 mg) of p-
toluenesulfonic acid. After heating at 70°C for 0.5 h,
the reaction mixture was cooled and concentrated in
vacuo to afford 4-[[(5,6-dihydro-5,5-dimethyl~8-
phenyl) ~2-naphthalenyl]ethynyllbenzoic acid, ethyl
ester (I¥a). The residue was then dissolved in ethyl
alcohol (5.0 mL) and treated with 10 N NaOH (6.5 mmol,
0.65 mL) at 70°C. After 0.5 h, an excess of 1N HC1l (20
mL) was added and the precipitate collected by vacuum
filtration to give 142 mg (Y: 90%) of the title
product; H-NMR (DMSO-d¢): & 13.13 (s, 1H), 7.90 (4,
J=8.4 Hz, 2H), 7.58 (4, J=8.4 Hz, 2H), 7.39 (m, 6H),
7.30 (4, J=6.6 Hz, 1H), 6.99 (s, 1H), 6.03 (t, J=4.5
Hz, 1H), 2.33 (4, J=4.5 Hz, 2H), 1.29 (s, 6H); PC-MMR
(DMSO-dg) : 166.64, 146.14, 139.79, 137.96, 133.75, .
131.50, 130.98, 130.37, 129.48, 128.63, 128.38,

127.88, 127.60, 127.49, 126.54, 124.69, 119.23, 91.96,
88.11, 37.98, 33.40, 27.75; MS (DCI) m/e: 379 (MH'); IR
(KBr): 2958, 1684, 1604, 1420 cm™.

Anal. calcd. for C,;H,0, - 0.15 H,0: C, 85.08; H, 5.90.
Found: C, 85.06; H, 5.97.
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EXAMPLE 101

To a solution of 4,4-dimethyl-7-hydroxy-l-tetralone
(XIV) (3.07 g, 16.16 mmol) in water (10.77 mL)
containing potassium H&droxide (904 mg) cooled below
10°C was added N,N-dimethylthiocarbamoyl chloride
(2.67 g, 21.6 mmol) in tetrahydrofuran (4.30 mL); the
reaction temperature kept below 12°C. After 10
minutes, reaction mixture is made basic by the
addition of a 10% agueous KOH solution (5.39 mL).
Product is extracted with ethyl acetate (2 x 50 mL),
organic phases concentrated in vacuo and the residue
chromatographed on silica gel (eluted with 10% ethyl
acetate in hexane) to give 3.74 g (Y: 84%) of title
product; H-NMR {(CDCl1,;): & 7.68 (d, J=2.6 Hz, 1H), 7.45
(d, J=8.5 Hz, 1H), 7.27 (44, J=8.5, 2.6 Hz, 1H), 3.46
(s, 3H), 3.34 (s, 3H), 2.73 (t, J=6.8 Hz, 2H), 2.04
(t, J=6.8 Hz, 2H), 1.41 (s, 6H); MS (DCI) m/e: 278
(MH") .

EXAMPLE 102

= =1~ -1- n

Compound XLII (3.74 g 13.50 mmol) under nitrogen with
a gas outlet was heated at 270-275°C for 0.75 h in a
salt bath (1:1 mole mixture of potassium nitrate and
sodium nitrite). After cooling, potassium hydroxide
{1.13 g) in water (1.35 mL) and ethylene glycol (10.0
mL) was added to the reaction mixture and it was
refluxed for 1 h. The cooled reaction mixture was then
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poured onto ice (30 g). The mixture was washed with
methylene chloride (2 x 50 mL), made acidic with 1 N
HCl and extracted with methylene chloride (2 x 50 mL).
The organic phase is concentrated in vacuo and the
residue chromatographed on silica gel (eluted with 5%
ethyl acetate in hexane) to give 1.22 g (Y: 44%) of
the title product; 'H-NMR (CDCl;): & 7.91 (4, J=2.2 Hz,
1H), 7.41 (44, J=8.2, 2.2 Hz, 1H), 7.30 (d, J=8.2 Hz,
1H), 3.48 (s, 1H), 2.71 (t, J=6.8 Hz, 2H), 2.00 (t,
J=6.8 Hz, 2H), 1.37 (s, 6H); MS (DCI) m/e: 207 (MH').

EXAMPLE 103

A solution of 4,4-dimethyl-7-mercapto-l-tetralone
(XLIII) (262 mg, 1.27 mmol), methyl 4-
(bromomethyl)benzoate (Aldrich, 291 mg, 1.27 mmol) and
diisopropylethylamine (Aldrich, 179 mg, 1.38 mmol) in
anhydrous methylene chloride was allowed to stir at
room temperature. After 1.5 h the reaction mixture was
concentrated in vacuo and the residue chromatographed
on silica gel (eluted with 5% ethyl acetate in hexane)
to give 402 mg (Y: 89%) of the title product; H-NMR
(CDC1;): 8 7.98 (d, J=2.1 Hz, 1H), 7.95 (4, J=8.5 Hz,
2H), 7.38 (44, J=8.3, 2.1 Hz, 1H), 7.38 (d, J=8.5 Hz,
2H), 7.29 (4,J=8.3 Hz, 1H), 4.17 (s, 2H), 3.90 (s,
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3H), 2.71 (t, J=6.8 Hz, 2H), 1.99 (t, J=6.8 Hz, 2H),
1.36 (s, 6H); MS (DCI) m/e: 355 (MH").

EXAMPLE 104

- 7.8-T ahvdro-5,5-dimet -8- -8~
d -2-napthale ulf t i

Using the method for the preparation of the 8-phenyl
derivative XVIIa, 400 mg (1.13 mmol) of compound XLVIa
gave 415 mg (Y: 85%) of the title compound; H-NMR
(CDC1,): &6 7.87 (4, J=8.2 Hz, 2H), 7.30-7.18 (m, 9H),
7.02 (4, J=2.0 Hz, 1H), 3.97 (s, 2H), 3.91 (s, 3H),
2.22-2.08 (m, 3H), 1.85 (m, 1H), 1.36 (s, 3H), 1.28
(s, 3H); MS (DCI) m/e: 433 (MH').

EXAMPLE 105

LY

Using the method for the preparation of compound 4-
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{(E)-(5,6,-dihydro-5,5~-dimethyl-8-phenyl-2-
naphthalenyl)vinyllbenzoic acid (Ia), 415 mg (0.96
mmol) of-compound XLVIIa gave 365 mg (Y: 95%) of the
title compound; H-NMR (DMSO-d;): & 12.87 (s, 1H), 7.78
(d, J=8.2 Hz, 2H), 7.37 (m, 3H), 7.29 (s, 1H), 7.25

(d, J=8.2 Hz, 2H), 7.25 (d, J=8.1 Hz, 1H), 7.13 (m,
2H), 6.67 (d, J=1.9 Hz, 1H), 5.85 (t, J=4.5 Hz, 1H),
4.09 (s, 2H), 2.27 (4, J=4.5 Hz, 2H), 1.24 (s, 6H); MS
(DCI) m/e: 401 (MH'); IR (KBr): 2956, 1684, 1610, 1422,
1286 cm™. '

Anal- CalCd. for Cstz‘Ozsz . 0-5 H20: C, 76-25; H, 6.15.
Found: C, 76.20; H, 6.15.

To a solution of compound XVIIIa (1.04 g, 3.74 mmol)
in anhydrous methylene chloride (15.0 mL) was added
oxalyl chloride (0.39 mL, 4.49 mmol) and 2 drops of
N,N-dimethylformémide at 0°C. The reaction mixture was
then allowd to stir at room temperature. After 2
hours, N,O-dimethylhydroxylamine hydroxychloride
(Aldrich, 401 mg, 4.11 mmol) and anhydrous pyridine
(650 mg, 0.665 mL) were added at 0°C. After 2 hours at
room temperature, the reaction mixture was
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concentrated in vacuo, diluted with ethyl acetate (50
mL) washed with brine (2 x 50 mL), dried over
anhydrous magnesium sulfate and concentrated in vacuo
to give 1.13 (Y: 94%) of the title product; H-NMR
(CDC1ly): & 7.55 (dd, J=8.0, 1.9 Hz, 1H), 7.39 (d, J=8.0
Hz, 1H), 7.37 (m, SH), 7.32 (d, J=1.8 Hz, 1H), 6.01

(¢, J=4.5 Hz, 1H), 3.49 (s, 3H), 3.27 (s, 3EH), 2.37

(8, J=4.5 Hz, 2H), 1.35 (s, 6H); MS (DCI) m/e: 322
(MH") .

EXAMPLE 107

To a solution of compound LIIIa (1.13 g, 3.52 mmol) in
tetrahydrofuran (32 mL) at -78°C was added '

‘diisobutylaluminum hydride (DIBAL, 1.0 M solution in

hexanes, 5.28 mmol, 5.28 mL). After 1 h, the reaction
mixture was diluted with 5% HCl in ethyl alcohol (10
mL) and brine (10 mL). Mixture was then extracted with
ethyl acetate (2 x 40 mL). The organic phases were
éombined, dried over anhydrous magnesium sulfate and
concentrated in vacuo to give 720 mg (Y: 78%) of the
title product; *H MMR (CDCl;): & 9.86 (s, 1H),7.76 (d4d,

' J=8.0, 1.7 Hz, 1H), 7.54-7.52 (m, 2H), 7.52-7.26 (m,

SH), 6.07 (t, J=4.5 Hz, 1H), 2.40 (4, J=4.5 Hz, 2H),
1.38 (s, 6H); MS (DCI) m/e: 263 (MH').
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EXAMPLE 108

To a solution of methyl 4-aminobenzocate (505 mg, 3.35
mmol) in a 1% glacial acetic acid methyl alcohol
solution (6.0 mL) was added LIVa (720 mg, 2.75 mmol)
in a 1% glacial acetic acid methyl alcohol solution
(6.0 mL). Sodium cyanoborohydride (174 mg, 2.75 mmol)
was then added over an one hour period (6 x 29 mg
portions every 10 minutes). After 16 h at room
temperature, the reaction mixture was concentrated in
vacuo and the residue chromatographed on silica gel
(eluted with 10% ethyl acetate in hexane) to give 856
mg (Y: 78%) of the title product; H-MMR (CDCl,): &
7.83 (4, J=8.9 Hz, 2H), 7.34 (m, 6H), 7.21 (44, J=7.8,
2.0 Hz, 1H), 6.99 (d, J=2.0 Hz, 1H), 6.52 (4, J=8.9
Hz, 2H), 5.99 (t, J=4.5 Hz, 1H), 4.37 (m, 1H), 4.23
(d, J=5.5 Hz, 2H), 3.84 (s,k 3H), 2.35 (t, J=4.5 Hz,
2H), 1.34 (s, 6H); MS (DCI) m/e: 398 (MH").

EXAMPLE 109
4- 6-Dj 0-5,5-dimethv]-8-phenvl)-2-

naphthalenvlimethyllaminolbenzoic acid. hvdrochloride
(I%%a)
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¢ A

To a solution of compound I%*a (197 mg, 0.496 mmol) in
ethyl alcohol (5.0 mL) was added 10 N NaOH (22.0 mmol,
S 2.2 mL). After 4 h at reflux, an excess of 1N HCl (40
mL) was added and the precipitate collected by wvacuum
filtration to give 175 mg (Y: 92%) of the title
product; H-NMR (DMSO-d¢): 8 7.60 (4, J=8.8 Hz, 2H),
7.32 (m, 4H), 7.20 (m, 3H), 6.90 (4, J=1.6 Hz, 1H)},
10 6.49 (4, J=8.8 Hz, 2H), 5.96 (t, J=4.5 Hz, 1H), 4.16
(s, 2H), 2.27 (4, J=4.5 Hz, 2H), 1.24 (s, 6H); MS
(DCI) m/e: 384 (MH'); IR (KBr): 3418, 2960, 1672,
1602, 1176 cm™. ]

15 Anal. calcd. for CuH,O.N,-1.0 HCl: C, 74.36; H, 6.24;
N, 3.34. Found: C, 74.39; H, 6.19; N, 3.29.

EXAMPLE 110
20
- 6-Di ~5,5~dimethyl-8-phenvl) -2~
t enyl in ioc le) benzoi ci et

25
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Using the method given for the preparation of 4-
({[(5,6-dihydro-5, 5-dimethyl-8-phenyl)-2-
naphthalenyl]thiocarboﬁyl]amino]benzoic acid, methyl
ester, 190 mg (0.462 mmol) of compound I'c gave 104 mg
(Y: 52%) of the title product; !H-NMR (CDCl,}: & 8.84
(s, 1H), 8.05 (d, J=8.2 Hz, 2H), 7.91 (dd, J=8.8, 2.4
Hz, 1H), 7.81 (d, J=8.2Hz, 2H), 7.44 (4, J=8.8 Hz,
1H), 7.35 (m, 5H), 7.13 (d, J=2.4'Hz, 1H), 6.04 (t,
J=4.5 Hz, 1H); 3.94 (s, 3H), 2.38 (d, J=4.5 Hz, 2H),
1.35 (s, 6H); MS (DCI) m/e: 428 (MH").

EXAMPLE 111

4- 5 . 6-Dihvdro-5,5-di -8-phenyl) -2-
i thio b ic i 19

Using the method given for the prepération of the 8-
phenyl derivativg I‘a, 104 mg (0.240 mmol) of compound
4-{({[(5,6~dihydreo~5,5-dimethyl-8-phenyl)-2-
naphthalenyl]lamino] thiocarbonyllbenzoic acid, methyl
ester gave 80 mg (Y: 80%) of the title product; H-NMR
(DMSO-ds) ¢ & 11.80 (s, 1H), 7.93 (d, J=8.4 Hz, 2H),
7.77 (4, J=8.4 Hz, 2H), 7.7S (s,.lH), 7.43 (d, J=8.4
Hz, 1H), 7.34 (m, 6H), 6.02 (t, J=4.5 Hz, 1H), 2.33
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(d, J=4.5 Hz, 2H), 1.30 (s, 6H); MS (DCI) m/e: 414
(MH*); IR (KBr): 2958, 1694, 1490, 1410 cm™.

Anal- caICd for C25H2302N131'0.5 HZO: C, 73.91,’ H, 5-73,
N, 3.31. Found: C, 73.78,; H, 5.55; N, 3.22. )

EXAMPLE 112

1 4-ner tobenz e

LI

To a solution of 4-mercaptobenzoic acid (Apin, 1.72 g,
11.17 mmol) in anhydrous methyl alcohol (20.0 mL) was
added concentrated sulfuric acid (0.43 mL). The
reaction mixture is then warmed to reflux for 16 h,
concentrated in vacuo, diluted with ethyl acetate (100
mL) and washed with saturated sodium bicarbonate (2 x
100 mL). The organic phase is then separated, dried
over anhydrous magnesium sulfate and concentrated in
vacuo to give 712 mg (Y: 38%) of the title product; !H-
NMR (CDCl;): & 7.89 (4, J=8.7 Hz, 2H), 7.29 (d, J=8.7
Hz, 2H), 3.90 (s, 3H), 3.60 (s, 1H).

EXAMPLE 113
4-[1[(5,6-Dihvdro-5-5-dimethvl-8-phenvyl)-2-

a ale met s llbenzoic acid ethv]l ester

[;2451
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Nl

To a solution of methyl 4-mercaptobenzoate (89 mg,
0.528 mmol) in ethylene glycol dimethyl ether (3.0 mL)
was added 60% sodium hydride (0.607 mmol, 24 mg) at
room temperature. After 0.15 h compound LVIIIa (190
mg, 0.581 mmol) was added. After 2 h the reaction
mixture was diluted with ethyl acetate (50 mL) and
washed with 1N hydrochloric acid (2 x 50 mL). The
organic phase was concentrated in wvacuo and the
residue chromatographed on silica gel (eluted with 10%
ethyl acetate in hexane) to give 30 mg (¥: 13%) of the
title product; *H-NMR (CDCl,;): & 7.88 (4, J=8.5 Hz,
2H), 7.28 (m, 9H), 6.98 (4, J=1.4 Hz, 1H), 5.98 (t,
J=4.5 Hz, 1H), 4.07 (s, 2H), 3.90 (s, 3H), 2.33 (4,
J=4.5 Hz, 2H), 1.32 (s, 6H); MS (DCI) m/e: 415 (MH').

EXAMPLE 114

4- 6-Di 0-5.5~-dim 1-8- =-2-
t e S e ic j I3%a

-'SQ*‘*

Using the method given for the preparation of the 8-
phenyl derivative I%a, 30 mg (0.07 mmol) of compound
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I3 gave 21 mg (Y: 72%) of the title product; *H-NMR

(DMSO-d) : & 12.87 (s, 1H), 7.77 (4, J=8.5 Hz, 2H),

7.35 (m, 7H), 7.28 (d, J=1.8 Hz, 1H), 7.19 (4d, J=7.9,

1.8 Hz, 1H), 6.90 (d, J=1.5 Hz, 1H), 5.95 (t, J=4.5

Hz, 1H), 4.19 (s, 2H), 2.27 (d, J=4.5 Hz, 2H), 1.24

(s, 6H); MS (DCI) m/e: 401 (MH'); IR (KBr): 3436, 2960, 3
1688, 1592 cm™. g

Anal- calCd. for C25H240351'H20: C, 76-93; H, 6.11.
Found: C, 76.91; H, 6.03.

EXAMPLE 115

To a solution of 4,4~dimethyl-7-nitro-~l-tetralone (VI)
(2.4 g, 10.96 mmol) in tetrahydrofuran (10 mL) at |
-78°C was added lithium bis(trimethylsilyl)amide (1.0
M solution in hexane, 12.05 mmol, 12.05 mL) and then
N-(2-pyridyl)triflimide (12.05 mmol, 4.30 g) at ~78°C.
After 0.5 h at -78°C the reaction mixture was diluted
with water and extracted with ethyl acetate (2 x 50
mL) . The organic phases were combined and concentrated
in vacuo. The residue was chromatographed on silica
gel (eluted with 5% ethyl acetate in hexane) to give
2.68 g (Y: 70%) of the title product; *H-NMR (CDCl1,;): &
8.20 (m, 2H), 7.49 (d, J=8.2 Hz, 1H), 6.15 (t, J=4.5
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Hz, 1H), 2.50 (d, J=4.5 Hz, 2H), 1.37 (s, 6H); MS
(DCI) m/e: 352 (MH").

To a solution of compound LXI (2.68 g, 7.64 mmol)-in.
anhydrous l-methyl-2-pynolidinone (30.0 ml) was added
triphenvlarsine (442 mg, 1.44 mmol), tris
(dibenzylideneacetone) dipalladium (0) (217 mg, 0.237
mmol) and tributylphenyltin (6.17 g, 16.78 mmol) in
anhydrous l-methyl-2-pyrrolidinone (5.0 ml). After 16
h. at 60° C the mixture was diluted with water and
extracted with ethyl acetate (2 x 100 ml). The
organic phases were combined, stirred over a saturated
agqueous solution of potassium fluoride for 0.5 h.,
separated and concentrated in vacuo. The residue was
chromatographed on silica gel (eluted with 20% ethyl
acetate in hexane) to give 1.93 g (Y: 90%) of the
title product; 'H-NMR (CDCl;): & 8.07 (dd, J=8.5, 2.5
Hz, 1H), 7.87 (4,  J=2.5 Hz, 1H), 7.50 (4, J=8.5 Hz,
1H), 7.36 (m, 5H), 6.12 (t, J=4.5 Hz, 1H), 2.41 (4,
J=4.5 Hz, 2H), 1.39 (s, 6H); MS (DCI) m/e: 280 (MH').

EXAMPLE 117
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To a solution of compound LXIIa (1.75 g, 6.27 mmol) in
benzene (15 mL) was added ferric chloride (33%, 2.94
mL) and water (11.8 mL). The reaction mixture was
heated to reflux and iron (3.50 g) was added over a
period of 1.5 h in four equal aliquots. The resulting
mixture was then refluxed for 16 h. After cooling to
room temperature, the reaction mxiture was filtered
through a pad of celite. The organic phase was
separated, dried over anhydrous magnesium sulfate and
concentrated in vacuo to give 1.56 g (Y: 99%) of the
title product; *H-NMR {(CDCl;): & 7.35 (m, S5H), 7.15 (4,
J=8.1 Hz, 1H), 6.57 (dd, J=8.1, 2.5 Hz, 1H), 6.37 (d,
J=2.5 Hz, 1H), 5.95 (t, J=4.5 Hz, 1H), 3.45 {(bs, 2H),
2.31 (4, J=4.5 Hz, 2H), 1.30 (s, 6H); MS (DCI) me/:
250 (MH'). '

EXAMPLE 118

4- 6-Dihvdro-5-5-di -8-phenyl)-2-

naphthalenv]llaminolmethvllbenzoic acid, methvl ester
(Izea ) :
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Using the method for the preparation of 4-[[[(5,6~
dihydro-5,5-dimethyl-8-phenyl) -2~
naphthalenyl]methyl]amino]benzoic acid, methyl ester
(I*a), 1.35 g (5.38 mmol) of compound LXIIIa and
methyl 4-formylbenzoate (Aldrich, 723 mg, 4.41 mmol)
gave 1.38 g (¥: 79%) of the title product; 'H-NMR
{CDC1;): & 7.95 (4, J=8.5 Hz, 2H). 7.29 (m, 7H), 7.16
(d, J=8.3 Hz, 1H), 6.47 (dd, J=8.3, 2.6 Hz, 1lH), 6.29
(d, J=2.6 Hz, 1H), 5.94 (t, J=4.5, 1H), 4.53 (s, 2H),
3.91 (s, 3H), 2.30 (d, J=4.5 Hz, 2H), 1.29 (s, 6H); MS

(DCI) m/e: 398 (MH).

To a solution of compound I?®a (1.38 g, 3.48 mmol) in a
1:1 mixutre of ethyl alcohol/tetrahydrofuran (15.0 mL)
was added 10 N NaOH (35.0 mmol, 3.5 mL) at room
temperature. After 16 h an excess of 1IN HC1l (100 mL)
was added and the precipitate collected by vacuum
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filtration to give 1.28 g (Y: 96%) of the title
product as a hydrochloride salt; 'H-NMR (DMSO-d¢): &
7.84 (4, J=8.2 Hz, 2H), 7.36 (4, J=8.2 Hz, 1H), 7.31
(m, SH), 7.15 (m, 4H), 6.99 (bs, 1H), 6.36 (bs, 1H),
5.90 (t, J=4.5 Hz, 1H), 4.32 (s, 2H), 2.21 (4, J=.5
Hz, 2H), 1.19 (s, 6H); MS (DCI) m/e: 384 (MH"); IR
(KBr): 3420, 2958, 1694, 1606 cm™.

Anal. caled. for C,H,N,0,-1.0 HCl: C, 72.80; H, 6.34;
N, 3.27. Found: C, 72.98; H, 6.09; N, 3.14.

EXAMPLE 120

To a solution of 3,3-dimethylindan-l-one (LXIV) (16.3
g, 50.9 mmol) (Harms, W. M. and Eisenbraum, E. J.

Org. Prep. Proc. Int. 1972, 4, 67-72) in 56 mL of
sulfuric acid was slowly added 4.18 mL of 70% nitric
acid in 20 mL of sulfuric acid at 0-5 °C. After being
stirred for 1 hour, the reaction mixture was poured
into 600 g of ice. The precipitates was filtered and
washed with water. The solids collected were
dissolved in 600 mL of ethyl acetate and washed with
NaHCO, (80 mL X 2), dried over magnesium sulfate, and
evaporated. The residue was triturated with methanol
to give 22.2 g of the title compound as yellow solids;
'H-NMR (CDCl;) & 1.49 (s, 6 H), 2.71 (s, 2 H), 7.68 (4,
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J = 8.4 Hz, 1 H), 8.48 (ad, J = 2.0, 8.4 Hz, 1 H),
8.53 (4, J = 2.0 Hz, 1 H); MS m/e 206 (MH").

Anal. calcd. for C,H;;)NO,: C, 64.38; H, 5.40; N, 6.83.
Found: C, 64.33; H, 5.33; N, 6.86. )

EXAMPLE 121

-Amino-3, 3-dimethyl i =1-0

NH,

3,3-Dimethyl-6-nitro-indan-l-one (22.2 g, 54.1 mmol)
and platinum oxide (0.44 g, 1.94 mmol) in 30 mL of
ethyl acetate and 60 mL of methanol was hydrogenated
on a Parr Shaker for 40 min. The mixture was filtered
through a pad of celite. The filtrate was evaporated
and the residue was triturated with hexane to give '
18.4 g (97% yield) of the title product as yellow
solids; H-NMR (CDCl,) & 1.38 (s, 6 H), 2.56 (s, 2 H),
6.98 (d, J = 2.3 Hz, 1 H), 7.02 (44, J = 2.3, 8.2 Hz,
1H), 7.30 (d, J = 8.2 Hz, 1 H); MS m/e 176 (MH").

Anal. calcd. for C11H11N03: C, 75.40; H, 7.48; N, 7.99.
Found: C, 75.07; H, 7.45; N, 7.94.
EXAMPLE 122

6-Hydroxy-3,3-dimethvl-indan-l-one (LXVI)
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A solution of sodium nitrite (14.8 g, 214 mmol) in 30
mL of water was slowly added to the solution of 6-
amiho-3,3-dimethyl-indan—1-one (14.0 g, 85.8 mmol) in
30 mL of 48% tetrafluoroboric acid and 30 mL of water
at 0-5 °C. After being stirred for 30 min, the mixture
was filtered, and the solids were washed with cold 5%
tetrafluoroboric acid and dried in vacuum. The solids
were then added in several portions into a boiling
solution of S0 mL of sulfuric acid in 0.5 liter of
water. After refluxing for 1 hour, the solution was
cooled to room temperature and extracted with ethyl
acetate (100 mL X 3). The combined extracts were
dried over magnesium sulfate and evaporated. The
residue was purified by flash chromatography
(EtOAc:hexane = 1:10 to 1:2) to give 7.60 g (50%
yield) of the title compound as a solid; H-NMR (CDCl,)
8§ 1.40 (s, 6 H), 2.64 (s, 2 H), 7.13 (s, 1 H),7.18 (4,
J=8.2Hz, 1 H), 7.39 (4, J = 8.2 Hz, 1 H); MS m/e
177 (MH').

Anal. caled. for C;;H,,0,: C, 74.98; H, 6.86.
Found: C, 74.81; H, 6.76.

EXAMPLE 123
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To a solution of 6-hydroxy-3,3-dimethyl-indan-l-one
(4.01 g, 24.4 mmol) and 4-dimethylaminopyridine (DMAP,
5.97 g, 48.9 mmol) in 30 mL of methylene chloride was
slowly added triflic acid anhydride (9.65 g, 34.2
mmol) at -78 °C. After stirring at room temperaﬁure
for 1 hour, the mixture was diluted with methylene
chloride (60 mL), washed with 1 N HCl (10 mL X 2) and
water (10 mL), dried over magnesium sulfate, and
evaporated. The residue was purified by flash
chromatography (EtOAc:hexane = 1:10 to 1:5) to give
5.58 g (74% yield) of the title compound; 'H-NMR
(CDC1;) & 1.46 (s, 6 H), 2.67 (s, 2 H), 7.51 (&4, J =
2.3, 8.4 Hz, 1 H), 7.57 (4, J = 2.3 Hz, 1 H), 7.60 (4,
J= 8.4 Hz, 1 H); MS m/e 309 (MH").

Anal. calecd. for C,H;;F;0,S: C,46.75; H,3.60.
Found: C,46.83; H, 3.58.

EXAMPLE 124

A solution of trifluoromethanesulfonic acid 1,1-
dimethyl-3-oxo-indan-5-yl1 ester (3.08 g, 10.0 mmol),
triethylamine (2.02 g, 20.0 mmol), palladium acetate
(0.11 g,.0.50 mmol) and 1,3-

bis (diphenylphosphino)propane (dppp, 0.21 g, 0.50
mmol) in 30 mL of anhydrous dimethylsulfoxide and 20
mL of methanol was saturated with carbon monoxide for

10 min, and then stirred under a balloon filled with
carbon monoxide at 65-70 °C for 2 hours. Methanol was
evaporated, and the resulting solution was diluted
with 50 mL of water, extracted with ethyl ether (40 mL
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X 4). The combined extracts were dried over magnesium
sulfate and evaporatea. The residue was purified by
flash chromatography (EtOAc:hexane = 1:20 to 1:5) to
give 1.98 g (91 % yield) of the title compound as
light yellow solids; H-NMR (CDCl,) & 1.45 (s, 6 H),
2.65 (s, 2 H), 3.94 (s, 3 H), 7.58 (4d, J = 8.1 Hz, 1
H), 8.30 (d&d, J = 1.6, 8.1 Hz, 1 H), 8.36 (d, J = 1.6
Hz, 1 H); MS m/e 219 (MH").

Anal. caled. for Cy;H,0,: C,71.54; H, 6.47.
Found: C,71.71; H,6.46.

EXAMPLE 125

To a solution of mefhyl 1,1-dimethyl-3-oxo-indan-5-
carboxylate (0.90 g, 4.12 mmol) and 2,6-di-tert-butyl-
—methylpyrldlne (1.10 mg, 5.36 mmol) in 10 mL of
methylene chlorlde was added triflic acid anhydrlde
(1.39 g, 4.94 mmol) at -78 °C. After being stirred at

room temperature for 16 hours, the mixture was diluted

with 70 ml. of ethyl ether, washed with 1 N HC1 (20
mL), dried over magnesium sulfate, and evaporated.
The residue was purified by flash chromatography

(EtOAc:hexane = 1: 20 to 1:5) to give 1.23 g (85%
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yield) of the title compound; H NMR (CDCl,;) & 1.41 (s,
6 H),3.95 (s, 3 H), 6.30 (s, 1 H), 7.44 (d, J 7.8
Hz, 1 H), 7.99 (s, 1 H), 8.06 (4, J = 7.8 Hz, 1 H);

MS m/e 351 (MHﬂ.

EXAMPLE 126

~-dime =-3- nyl-1H-3 -5-carbo at

Methyl 1,1-dimethyl-3-(trifluoromethanesulfonyloxy)- -
1H-indene-5~carboxylate (580 mg, 1.86 mmol),
tris(dibenzylideneacetone)dipalladium (0) (Pd,dba,, 17
mg, 0.02 mmol), triphenylarsine (46 mg, 0.15 mmol),
lithium chloride (240 mg, 5.59 mmol) and
phenyltributyltin (680 mg, 1.86 mmol) in 5 mL of 2-
methyl pyrrolidinone were stirred at 55 °C for 1.5
days. The mixture was diluted with water (30 mL), and
extracted with ethyl ether (30 mL X 3). The combined

 extracts were dried over magnesium sulfate and

evaporated. The residue was purified by flash
chromatography (EtOAc:hexane = 1: 20 to 1: 5) to give
0.43 g (83 % yiela) of the title compound as a white
solid; *H-NMR (CDC1;) & 1.41 (s, 6 H), 3.91 (s, 3 H),
6.48 (s, 1 H), 7.39-7.62 (m, 6 H), 7.99 (d, J = 6.8
Hz, 1 H), 8.14 (s, 1 H); MS m/e 279 (MH').

Anal. CalCd. for C19H1802- 0-25 Hzo: C, 80-68; H, 6-49-
Found: C, 80.76; H,6.41.
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EXAMPLE 127

- -Di hyl-3- -1H-indene-S-
a i nzoate

S U
. N
H
Methyl 1,1-dimethyl~3-phenyl-l1H-indene-5-carboxylate

(315 mg, 1.13 mmol) was stirred with 10 N NaQH (1.1
mL, 11.0 mmol) in 5 mL of methanol and 10 mL of

COMe

. tetrahydrofuran at 60 °C for 1.5 hours. The solution

was concentrated under reduced pressure and acidified
with 1 N HC1l (15 mL), extracted with ethyl acetate (15
mL X 3). The combined extracts were washed with water
(10 mL), dried over magnesium sulfate, and evaporated.
The residue was dried in vacuum and dissolved in 2.5
mL of methylene chloride. To the solution was added
oxalyl chloride (348 mg, 2.74 mmol) and 2 drops of
dimethylformamide at 0 °C. The solution was stirred at
0 °C for 30 min and at room temperature for 30 min.
The mixture was evaporated and dried in vacuum. The
residue was stirred with methyl 4-aminobenzoate (181
mg, 1.32 mmol) in 2 mL of anhydrous pyridine for 18
hours. Excess pyridine was evaporated and the residue
was diluted with 20 mL of 2 N HCl, extracted with
ethyl ether (30 mL X 4). The combined extracts were
washed with water (10 mL), dried over magnesium
sulfate and evaporated. The residue was purified by
flash cHromatography (EtOAc: hexane = 1: 20 to 1: 5)
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to give 372 mg (85% yield) of the title compound as a

glassy mass; 'H-NMR (CDCl,) & 1.43 (s, 6 H), 3.91 (s, 3
H), 6.52 (s, 1 H), 7.40-7.50 (m, 4 H), 7.59-7.61 (m, 2
H), 7.72-7.75 (m, 3 H), 7.96 (s, 1 H), 8.00 (bs, 1 H),
8.05 (d, J = 8.7 Hz, 2 H): MS m/e 398 (MH"). '

An.al- CalCd. for C25H23N03- 0-125 HzO: C,78.12; H' 5.93;
N, 3.50.
Found: C, 77.97; H, 5.50; N, 3.24

EXAMPLE 128

e o. 3 30

20

Methyl 4-[(1,1-dimethyl-3-phenyl-1H-indene-5-
carbonyl)aminolbenzoate (359 mg, 0.90 mmol) was
stirred with 4.5 mL of 2 N NaOH in 5 mL of methanol
and 5 mL of tetrahydrofuran for 10 hours. The
solution was acidified with 1N HCl and concentrated
under reduced pressure. After addition of 15 mL of
water, the mixture was extracted with ethyl acetate
(15 mL. X 3). The combined extracts were washed with
water (10 mL), dried over magnesium sulfate, and

evaporated. The residue was triturated in ether-
hexane to give 326 mg (94 % vield) of the title
compound as solids; !H-NMR (DMSO-4,) & 1.39 (s, 6 H),
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6.68 (s, 1 H), 7.39-7.53 (m, 3 H), 7.64-7.68 (m, 3 H),
7.85-7.97 (m, 6 H), 10.54 (s, 1 H), 12.75 (bs, 1 H);
MS m/e 384 (MH').

Anal. calcd. for C,H,NO,. 0.25 H,0: C 77.39; H, 5.46;
N, 3.61.
Found: C, 77.26; H, 5.51; N, 3.52

To a solution of 3,3-dimethyl-6-nitro-indan-l-one
(LXIX) (1.00 g, 4.65 mmol) and 2,6-di-tert-butyl-4-
methylpyridine (1.19 g, 5.80 mmol) in 10 mL of
methylene chloride was added triflic acid anhydride
(1.57 g, 5.58 mmol) at -78 °C. After being stirred at
room temperature for 16 hours, the mixture was diluted
with 1 N HCl (20 mL) and extracted with ethyl ether

(30 mL X 3). The combined extracts were washed with
water (20 mL), dried over magnesium sulfate, and
evaporated. The residue was purified by flash
chromatography (EtOAc: hexane = 1: 20 to 1:10) to give
1.37 g (87% yield) of the title compound as an oil; H-
NMR (CDC1,) & 1.45 (s, 6 H), 6.43 (s, 1 H), 7.53 (4, g
='8.3 Hz, 1 H), 8.15 (4, J = 2.0 Hz, 1 H), 8.24 (a4, J
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= 2.0, 8.3 Hz, 1 H); MS m/e 338 (MH").

Anal. calcd. for CH;,F;NO;S: C, 42.73; H, 2.99; N,
4.15. '

Found: C, 42.70; H, 2.80; 4.10.

EXAMPLE 130

-Dimethvl-5-nit 0-3-' e ~1H~-indene (LXXa

Ph .
[egn
1,1-Dimethyl-5-nitro-3-(trifluoromethanesulfonyloxy) -
1H-indene (1.32 g, 2.89 mmol).,
tris(dibenzylideneacetone)dipalladium (0) (21 mg, 0.02
mmol), triphenylarsine (70 mg, 0.23 mmol), lithium
chloride (0.37 g, 8.67 mmol) and phenyltributyltin
(1.06 g, 2.89 mmol) were stirred at 60 °C for 48 hours.’
The mixture was diluted with water (30 mL), extracted
with ethyl ether (30 mL X 3). The combined extracts
were dried over mégnesium sulfate and evaporated. The
residue was purified by flash chromatography (EtOAc:
hexane = 1: 25 to 1: 5) to give a solid which
recrystallized from hexane to give 575 mg (75 % yield)
of the title compound as light yellow crystals;
H-NMR (CDCl;) & 1.44 (s, 6 H), 6. 58 (s, 1 H), 7.40-

7.60 (m, 6 H), 8.18 (d, J = 2.0, 8.2 Hz, 1 H), 8.32
(4, § = 2.0 Hz, 1 H); MS m/e 266 (MH").

Anal. calcd. for C,;H;sNO,: C, 76.96; H, 5.70; N, 5.28.
Found: C, 76.71; H, 5.69; N, 5.22.
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EXAMPLE 131

To a mixture 6f'l,1-dimethyl-5-nitro-3-phenyl-lH-
indene (0.56 g, 2.11 mmol) in 'S mL of benzene was
added 33% ferric chloride (1 mL) and 4 mL of water.
The mixture was stirred at reflux and iron powder (
1.00 g, 5.28 mmol) was added in four portions during 2
hours. The resulting mixture was stirred at reflux
for additional 18 hours. The mixture was diluted with
20 mL of water and 20 mL of ethyl acetate, and
filtered through a pad of celite. The filtrate was
extracted with ethyl acetate (26 mL X 3). The
combined extracts were dried over magnesium sulfate to
give 0.49 g (98% yield) of the crude title compound '

-which was not further purified and used in the next

reaction; 'H-NMR (CDCl;} & 1.37 (s, 6 H), 6.40 (s, 1
H), 6.71L (dd, J = 2.0, 7.9 Hz, 1 H), 6.93 (4, J = 2.0
Hz, 1 H), 7.19 (4, J = 7.9 Hz, 1 H), 7.36-7.58 (m, 5
H); MS m/e 236 .(MH'). |

EXAMPLE 132

-{1,1-di -3-phenvl-1H-inden-5-
vl)aminolcarbonvllbenzoate
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CO,Me
Ph H
(I 1
5-Amino-1,1-dimethyl-3-phenyl-1H-indene (0.49 g, 2.06
mmol) and terephthalic monomethyl ester chloride (0.49
g, 2.47 mmol) were stirred in S mL of pyridine for 18
hours. The solvent was evaporated and the residue was
diluted with 1 N HCl1 (20 ml), extracted with ethyl
acetate (20 mL X 3). The combined extracts were
washed with saturated NaCl solution, dried over
magnesium sulfate, and evaporated. The crude product
was purified by flash chromatography (EtOAc:hexane
=1:10 to 1l:5) to give 772 mg (94% yield) of the title
compound which crystallized from EtOAc-hexane to give
720 mg of crystals; !H-NMR (CDCl,) & 1.41 (s, 6 H),
3.96 (s, 3 H), 6.47 (s, 1 H), 7.37-7.60 (m, 7 H), 7.68

(s, 1 H), 7.84 (s, 1 H), 7.94 (d, J = 8.3 Hz, 2 H),
8.16 (d; J = 8.3 Hz, 2 H); MS m/e 398 (MH").

Anal. calcd. for C,H,NO, : C, 78.57; H, 5.83; N, 3.52.
Found: C, 78.45; H, 5.76; N, 3.41.

EXAMPLE 133
4-71(1,1-Dimethvl~3-phenv]l-1H-inden-5-

1 inolcarbon enzoic aci 1y
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Ph H

(XTI
Methyl 4-{((1,1-dimethyl-3-phenyl-1H-inden-5-
yl)amino]carbonyl]benzoate (325 mg, 0.82 mmol), 4.1 mL
of 2 N NaOH in 10 mL of tetrahydrofuran and 10 mL of :
methanol were stirred for 2 hours. The mixture was i
concentrated and acidified with 1 N HC1l (20 mL),
extracted with ethyl acetate (35 mL X 2). The
combined extracts were washed with water (10 mL},
dried over magnesium sulfate, and evaporated. The
residue was triturated in ether-hexane to give 246 mg
(78 % yield) of the title compound as white solids; H-
NMR (DMSO-d¢) & 1.35 (s, 6 H), 6.58 (s, 1 H), 7.38-7.70
(m, 7H), 7.73 (d, J = 7.9 Hz, 1 H), 7.90 (s, 1H),

8.04 (s, 4 H), 10.38 (bs, 1 H), 13.25 (bs, 1 H); MS
m/e 384 (MH").

Anal- CalCd. for C25H21N03 . 0-25 Hzo: C, 77.40; H, 5.59,'
N, 3.61.
Found: C, 77.24; H, 5.33; N, 3.41.

EXAMPLE 134
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- o \/@/ o

6-Hydroxy-3,3-dimethyl-indan-l-one (0.72 g, 4.37 mmol)
in 5 mL of dimethylformamide was added sodium hydride
(0.16 g, 6.55 mmol) at 0 °C. After stirring for 30
min, methyl 4-bromomethylbenzoate (1.00 g, 4.37 mmol)
was added. The resulting mixture was stirred at 0° C
for 1 hour and at room temperature for 2 hours. The
mixture was cooled to 0 °C and acidified with 1 N HCl.
The solvent was evaporated and the residue was
acidified with 20 mL of 1 N HC1l and extracted with
ethyl ether (30 mL X 3). The combined extracts were
dried over magnesium sulfate and evaporated. The
residue was purified by flash chromatography (EtOAc:
hexane = 1: 20 to 1: 4) to give 0.68 g (48% yield) of
the title compounds as a solid; !H-NMR (CDCl,;) & 1.41
(s, 6 H, 2.61 (s, 2 H), 3.93 (s, 1 H), 5.15 (s, 2 H), :
7.18 (d, J = 2.5 Hz, 1 H), 7.30 (d, J = 2.5, 8.4 Hz, 1
H), 7.42 (d, §J = 8.4 Hz, 1 H), 7.51 (d, J = 8.3 Hz, 2
H), 8.07 (4, J 8.3 Hz, 2 H); MS m/e 325 (MH').

Anal. caled. for C,H;0, : C, 74.06; H, 6.21.
Found: C, 73.99; H, 6.24.

EXAMPLE 135
h 4-11,1-dimet =3-

(txifluoromethanesulfonvloxy)-1H-indene-5-
vlioxymethyllbenzoate
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To a solution of methyl 4-(1,1-dimethyl-3-oxo~indan-5-
yloxymethyl)benzoate (675 mg, 2.08 mmol) and 2,6-di-
tert-butyl-4-methylpyridine (534 mg, 2.60 mmol) in S
mL of methylene chloride was added triflic acid
anhydride (705 mg, 2.50 mmol) at -78 °C. After being
stirred at room temperature for 16 hours, the mixture
was diluted with 1 N HC1l (20 mL), extracted with ethyl
ether (20 mL X 3). The combined extracts were dried
over magnesium sulfate and evaporated. The residue
was purified by flash chromatography (EtOAc: hexane =
1: 20 to 1:10) to give 849 mg (95% yield) of the title
compound as a solid; 'H-NMR (CDC1;) 8 1.37 (s, 6 H),
3.93 (s, 1 H), 5.15 (s, 2 H), 6.24 (s, 1 H), 6. 90-
6.94 (m, 2 H), 7.25 (d over CHCl,, J = 8.8 Hz, 1 H),
7.53 (4, J = 8.7 Hz, 2 H), 8.08 (4, J = 8.7 Hz, 2 H);
MS m/e 457 {MH').

Anal. calcd. for C21H19F30533 C, 55-26; H, 4.20.
Found: C, 55.39; H, 4.08.

EXAMPLE 136

vioxyvmethvl)benzoate



10

15

20

25

30

146

Methyl 4-(1,1-dimethyl-3-
(trifluoromethanesul fonyloxy) -1H-indene-5-
vloxymethyl]lbenzoate (838 mg, 1.84 mmol),
tris(dibenzylideneacetone) dipalladium (0) (17 mg,

0.02 mmol), triphenylarsine (64 mg, 0.20 mmol),

lithium chloride (234 mg, 5.51 mmol) and
phenyltributyltin (676 mg, 1.84 mmol) were stirred at
60 °C for 18 hours. The mixture was diluted with water
(30 mL), extracted with ethyl ether (30 mL X 3). The
combined extracts were dried over magnesium sulfate
and evaporated. The residue was purified by flash
chromatography (EtOAc: hexane = 1: 25 to 1: 10) to
give a product which recrystallized from EtOAc-hexane
{1:20 to 1:10) to give 454 mg (64 % yield) of the
title compound as crystals; H-NMR (CDCl,) & 1.38 (s, 6
H), 3.93 (s, 1 H), 5.13 (s, 2 H), 6. 44 (s, 1 H), 6.86
(dd, § = 2.2, 8.1 Hz, 1 H), 7.11 (&, J = 2.2 Hz, 1 H),
7.27-7.55 (m, 8 H), 8.06 (d, J = 8.1 Hz, 2 H); MS m/e
385 (MH').

Anal. calcd. for C,H,O, 0.125 H,0: C, 80.75; H, 6.32.
Found: C, 80.76; H, 6.19.

EXAMPLE 137
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r ST

Methyl 4-(1,1-dimethyl-3-phenyl-1H-inden-5-
yloxymethyl)benzoate (300 mg, 0.78 mmol) and 3.9 mL
of 2 N NaOH in 5 mL of tetrahydrofuran and 5 mL of
methanol were stirred at room temperature for 16
hours. The mixture was concentrated and acidified
with 1 N HC1l (10 mL), extracted with ethyl acetate (20
mL X 3). The combined extracts were washed with water
(10 mL), dried over magnesium sulfate, and evaporated.
The residue was crystallized from ether-hexane to give
247 mg (85% yield) of the title compound as white
crystals; H-NMR (DMSO-dg) 8 1.31 (s, 6 H), 5.20 (s, 2
H), 6. 57 (s, 1 H), 6.89 (dd, J = 1.1, 8.2 Hz, 1 H),
7.02 (4, § = 1.1 Hz, 1 H), 7.36-7.57 (m, 8 H), 7.95
(d, J = 8.3 Hz, 2 H), 12.94 (bs, 1 H); MS m/e 371
(MH") .

Anal. calcd. for C,H,;0, 0.25 H,0: C, 80.08; H, 6.05.
Found: C, 80.17; H, 5.86.

EXAMPLE 138

£ -Bromo- -di 1 -in -l1-on L v



10

15

20

25

148

Br

To aluminum chloride (4.16 g, 31.2 mmol) in a flask
was added 3,3-dimethyl-l-indan-l-one (2.00 g, 12.5
mmol) at. 90-100 °C. After stirring for 15 min,
bromine (2.39 g, 15.0 mmol) was slowly added. The
mixture was stirred at 100 °C for 1 hour and then
quenched with ice-water (200 g), extracted with ethyl
acetate (40 mL X 3). The combined extracts were dried
over magnesium sulfate and evaporated. The residue
was purified by flash chromatography (EtOAc: hexane =
1l: 20 to 1:15) to give a crude product which
recrystallized from MeOH~EtOAc to give 1.23 g (41 %
vield) of the title compound as colorless crystals; H-
NMR (CDCl;) & 1.42 (s, 6 H), 2.61 (s, 2 H), 7.39 (4, J
= 8.2 Hz, 1 H), 7.72 (d4, J = 2.0, 8.2 Hz, 1H), 7.82
(d, J = 2.0 Hz, 1 H); MS m/e 239 (MH').

Anal. calcd. for C,H,;;Bx0O,: C, 55.26; H, 4.64.

Found: C, 55.19; H, 4.61.

EXAMPLE 139

Methvl 4-lz—gl,1-dimgtgzl-3-oxofingan-s-yl)vinzll-
benzoate (LXXVa)
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6-Bromo-3, 3-dimethyl-indan-1-one (1.20 g, 5.02 mmol),
methyl 4-vinylbenzoate (1.63 g, 10.0 mmol), palladium
acetate (56 mg, 0.25 mmol), tetrabutylammonium
chloride hydrate (1.53 g, 5.52 mmol), and sodium
bicarbonate (1.05 g, 12.6 mmol) were stirred in 10 mL
of anhydrous N,N-dimethylformamide at 80-100 °C for 8
hours. The mixture was diluted with water (100 mL),
extracted with methylene chloride (50 mL X 3). The
combined extracts were dried over magnesium sulfate
and evaporated. The residue was purified by flash
chromatography (CH,Cl,: hexane = 1: 1 to 1:0, then
CH,C1,:EtOAc = 10:1) to give 1.12 g (70 % yield) of the
title compound as a yellow solid; H-NMR (CDCl,) & 1.45
(s, 6 H), 2.64 (s, 2 H), 5.30 (s, 3 H), 7.18 (4, J =
16.5 Hz, 1 H), 7.26 (d, J = 16.5 Hz, 1 H), 7.52 (d, J
= 8.1 Hz, 1 H), 7.58 (4, J = 8.5 Hz, 2 H), 7.78 (4, J
=1.7, 8.1 Hz, 1 H), 7.86 (4, J = 1.7 Hz, 1 H), 8.05
(d, 3 = 8.5 Hz, 2 H); MS m/e 321 (MH").

Anal. calcd. for C,H,0,: C, 78.18; H, 6.32.
Found: C, 78.22; H, 6.26.
EXAMPLE 140

Meth 2~ -dimethyl-3-
(trifluoromethanesul fonvloxv)-1H-indene-5-
vllvinvllbenzoate :
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To a solution of methyl 4-(2-(1,1-dimethyl-3-oxo-
indan-5-yl)vinyl]benzoate (450 mg, 1.40 mmol) and 2,6-
di-tert-butyl-4-methylpyridine (345 mg, 1.68 mmol) in
S mL of methylene chloride was added triflic acid
anhydride (434 mg, 1.54 mmol) at -78 °C. After
stirring at room temperature for 16 hours, the mixture
was diluted with 1 N HCl (20 mL), extracted with ethyl
ether (20 mL X 3). The combined extracts were dried
over magnesium sulfate and evaporated. The residue
was purified by flash’chromatography (CH,Cl,; hexane =
1: 2 to 1:1) to give 606 mg (95% yvield) of the title
compound as a solid; H-NMR (CDCl;) & 1.41 (s, 6 H),
3.94 (s, 3 H), 6.27 (s, 1 H), 7.15 (4, J = 16.3 Hz, 1~
H), 7.27 {(d, §J = 16.3 Hz, 1 H), 7.37 (d, J = 8.2 Hz, 1"
H), 7.49 and 7.50 (d over s, J = 8.2 Hz, 2 H), 7.59
(d, J = 8.4 Hz, 2 H), 8.05 (4, J = 8.4 Hz, 2 H); (MS
m/e 453 (MH).

Anal. calcd. £for C,,H,,F;0sS: C, 58.40; H, 4.23.
Found: C, 58.38; H, 4.00.

EXAMPLE 141

vinvllbenzoate
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Methyl [2-[1,1-dimethyl-3-
(trifluoromethanesulfonyloxy)-1H-indene-5-
vllvinyllbenzoate (590 mg, 1.30 mmol),
tris(dibenzylideneacetone)dipalladium (0) (48 mg, 0.05
mmol), triphenylarsine (64 mg, 0.20 mmol), lithium
chloride (166 mg, 3.91 mmol) and phenyltributyltin

- (525 mg, 1.43 mmol) were stirred at 95 °C for 16 hours.

The mixture was diluted with water (75 mL), extracted
with ethyl acetate (20 mL X 2) and ethyl ether (20 mi
X 2). The combined extracts were dried over magnesium
sulfate and evaporated. The residue was purified by
flash chromatography (EtOAc: hexane = 1: 25 to 1: 10)
to ine a product which recrystallized from EtOAc-
hexane to give 311 mg (63 % yield) of the title
compound as yellow solids; *H NMR (CDCl,) 8 1.42 (s, 6
H), 3.93 (s, 3 H), 6.45 (s, 1 H), 7.11 (4, & = 16.3
Hz, 1 H), 7.29 (4, J = 16.3 Hz, 1 H), 7.41-7.65 (m, 10
H), 8.02 (4, J = 8.4 Hz, 2 H).

EXAMPLE 142

benzoic acid (I*3a)
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Methyl 4-[2-(1,1-dimethyl-3-phenyl-1H-inden-5-yl)-~
vinyllbenzoate (294 mg, 0.77 mmol) and 0.77 mL of 10 N
NaOH in 7 mL of tetrahydrofuran and 5 mL of methanol
were stirred at reflux for 1 hour. The mixture was
concentrated and acidified with 1 N HC1 (10 nlL),
extracted with ethyl acetate (30 mL X 2). The
combined extracts were washed with water (10 mL),
dried over magnesium sulfate, and evaporated. The
residue was triturated in hot methanol to give 276 mg
(90 % yield) of the title compound which contained a
molecule of methanol; H-NMR (DMSO-d,) & 1.34 (s, 6 H),
3.14 (s, 3 H), 6.58 (s, 1 H), 7.25 (d, J = 16.4 Hz, 1
H), 7.37-7.71 (m, 11H), 7.90 (d, J = 8.3 Hz, 2 H); MS
m/e 367 (MH").

Anal. calcd. .for CyH,0,. CH,OH: C, 81.38; H, 6.58.
Found: C, 81.18; H, -6.78.

EXAMPLE 143

N-(2-pyridvlitriflimide
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x SCF.
N/" 3
I (o]
0=8=0
CF,

The title compound was prepared by procedure of Comins
& Dehghani, Tetrahedron Lett., Vol. 33, No. 42, 1992,
p. 6299. M NMR (CDCl;): & 8.66 (m, 1H), 7.95 (m, 1H),
7.56 (m, 1H), 7.48 (4, 1H). MS (DCI) m/e: 359 (MH").

Example 144

- . - -5,5- -8~ -2
arbo inol]-2- y Ao}
h t I34

.

Using the method given for the preparation of the 8-
(2-fluorophenyl) derivative I%g, 230 mg (0.83 mmol) of
compound XVIIIa and phenyl 4-aminosalicylate (Aldrich;
190 mg, 0.83 mmol) gave 193 mg (Y: 48%) of the title
product; H-NMR (CDCl,): & 8.03 (d, J=9.3 Hz, 1H),
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7.75-7.71 (m, 2H), 7.51-7.19 (m, 13H), 6.09 (t, J=4.5
Hz, 1H), 2.40 (4, J=4.5 Hz, 2H), 1.38 (s, 6H); MS
(DCI) m/e: 490 (MH").

Example 145

£ (o] inol -2 -hvdroxvbenzoic id

(IGj ) : -

0 e
o

Using the method for the preparation of the 8-phenyl
derivative I%a, 193 mg (0.39 mmol) of compound I®j
gave 135 mg (Y: 83%) of the title compound; 'H-NMR
(DMSO-d,) : & 11.33 (bs, 1H), 10.38 (s, 1H), 7.83 (44,
J=8.0, 1.7 Hz, 1H), 7.71 (d, J=8.7 Hz, 1H), 7.54 (d,
J=8.0 Hz, 1lH), 7.45-7.29 (m, 7H), 7.24 (44, J=8.7, 1.8
Hz, 1H), 6.06 (t,-J=4.5 Hz, 1H), 2.35 (d, J=4.5 Hz,
2H), 1.32 (s, 6H); MS (DCI) m/e: 400 (MH'); IR (KBr):
2960, 1668, 1600, 1508.

Anal. calcd. for C,H,;N,0, - 0.5 H,0: C, 73.92, H, 5.73;
N, 3.32. Found: C, 73.91; H, 5.73; N, 2.99.
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Example 146

COH

A solution of 2-fluoro-4-nitrotoluene (3.95 g, 25.5
mmol, Janssen) in water (200 mL) was treated
portionwise with potassium permanganate (24.6 g, 0.15
mmol) at 80°C. After 2h the reaction mixture was

10 filtered hot, acidified with 5N hydrochloric acid and
extracted with ethyl acetate (2 x 100 mL). The extract
was dried over anhydrous sodium sulfate and
concentrated in vacuo to give 1.15 g (Y: 24%) of the
title compound; *H-NMR (DMSO-d,): & 8.21 (4, J=10.5 Hz,

15 1H), 8.16-8.08 (m, 2H); MS (DCI) m/e: 186 (MH').

Example 147
20 - -4-ni zoic d s
coy
o) F

To a solution of 2-fluoro-4-nitrobenzoic acid (1.15 g,
6.22 mmol) in absolute ethyl alcohol (20 mL) was added
25 p-toluenesulfonic acid monohydrate (100 mg). After 16
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h at reflux, the reaction mixture was concentrated in
vacuo and the residue chromatographed on silica gel
(eluted with 5% ethyl acetate in hexane) to give 770
ng (Y: 58%) of the title product; 'H-NMR (CDCl;): &
8.16-8.00 (m, 3H), 4.45 (g, J=7.1 Hz, 2H), 1.43 (t,
J=7.1 Hz, 3H). MS (DCI) m/e: 214 (MH').

Example 148

cor N\

A solution of 2-fluoro-4-nitrobenzoic acid ethyl ester
(770 mg, 3.62 mmol) in methyl alcohol (15 mL) was
treated with platinum (IV) oxide (75 mg) at 40 psi of
H,. After 0.5 h the reaction mixture was filtered
through celite and concentrated in vacuo to give 700
mg {¥: 99%) of the title product; *H-NMR (CDC1;): &
7.76 (t, J=8.3 Hz, 1H), 6.42 (4, J=8.5 Hz, 1lH), 6.35
(4, J=12.9 Hz, 1H), 4.33 (g, J=7.1 Hz, 2H), 4.20 (bs,
2H), 1.36 (t, J=7.1 Hz, 3H); MS (DCI) m/e: 184 (MH').

Example 149

L thalen o] i -2-fluorobenzoic aci
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Using'the method given for the preparation of the 8-
(2-fluorophenyl) derivative I3g, 250 mg (0.90 mmol) of
compound XVIIIa and 2-fluoro-4-aminobenzoic acid ethyl
ester (181 mg, 0.99 mmol) gave 240 mg (Y: 60%) of the
title product; H-NMR (CDCl;): & 7.91 (t, J=8.5 Hz,
i), 7.72 (4, J=10.1 Hz, 1H), 7.66 (d, J=1.8 Hz, 1H),
7.51-7.48(m, 1H), 7.44-7.35 (m, 6H), 7.20 (4, J=8.6
Hz, 1H), 6.08 (t, J=4.5 Hz, 1lH), 4.37 (q, J=7.1 Hz,
2H), 2.40 (d, J=4.5 Hz, 2H), 1.38 (t, J=7.1 Hz, 3H),
1.37 (s, 6H); MS (DCI) m/e: 444 (MH").

Example 150

4~ =Di o~ -dimet -8-phenvl) -2~
e lo) inol-2- zoi i 4
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Using the method given for the preparation of the 8-
phenyl derivative I%a, 240 mg (0.54 mmol) of compound
I’k gave 175 mg (¥: 78%) of the title compound; H-NMR
S (DMSO-dg¢): & 12.98 (bs, 1H), 10.58 (s, 1H), 7.89-7.77

(m, 2H), 7.73 (4, J=1.5 Hz, 1H), 7.54 (4, J=8.1 Hz,
1H), 7.44-7.30 (m, 7H), 6.06 {(t, J=4.5 Hz, 1H), 2.34
(d, J=4.5 Hz, 2H), 1.31 (s, 6H). MS (DCI) m/e: 416
(MH"); IR (KBr): 2960, 1692, 1596, 1526.

10 .

Anal. calcd for C,¢H,N,0.F, - 0.25 H,0: C, 74.36; H,

5.40; N, 3.34. Found: C, 74.16; H, 5.74; N, 3.13.

15 Example 151

A,

20 A solution of 4-methyl-3-nitroaniline (3.60 g, 23.7
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mmol) in acetic anhydride (28 mL) was allowed to stir
at room temperature. After 16 h, the reaction mixture
was concentrated in vacuo, diluted with ethyl acetate
(25 mL), washed with saturated sodium bicarbonate (2 x
50 mL), dried over anhydrous sodium sulfate and ¢
concentrated in vacuo to give 4.20 g (¥: 99%) of the
title compound; 'H-NMR (CDCl;): & 8.10 (d, J=1.7 Hz,
1), 7.75 (4d, J=8.5, 1.7 Hz, 1H), 7.38 (bs, 1H), 7.29
(d, J=8.5 Hz, 1H), 2.56 (s, 3H), 2.21 (s, 3H); MS
(DCI) m/e: 195 (MH').

Example 152

L
/n\ﬁ NO,

A solution of N-(4-methyl-3-nitro-phenyl)acetamide
(4.20 g, 23.6 mmol) in water (200 mL) was treated
portionwise with potassium permanganate (22.77 g,
0.144 mmol) at 80°C. After 2 h the reaction mixture
was filtered hot, acidified with SN hydrochloric acid
and extracted with ethyl acetate (2 x 100 mL). The
extract was dried over anhydrous sodium sulfate and
concentrated in vacuo to give 1.80 g (Y: 34%) of the
title compound; 'H-NMR (CDCl,): & 10.63 (s, 1H), 8.19
(d, J=1.7 Hz, 1H), 7.85 (d, J=8.5 Hz, 1H), 7.78 (dd,
J=8.5, 1.7 Hz, 1H), 2.10 (s, 3H); MS (DCI) m/e: 225
(MH") .
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Example 153
- -2- b c e
5
coy ™
NO,

A solution of 4-acetylamino-2-nitrobenzoic acid (1.80
g, 8.0 mmol) in 12 N hydrochloric acid (14 mL) and
absolute ethyl alcohol (10 mL) was heated to 90-100°C
10 for 5 h. Concentrated down in vacuo to remove ethyl
alcohol only, adjusted pH to 4 with IN sodium
hydroxide and filtered off precipitate to give 140 mg
(Y: 8%) of the title compound; 'H-NMR (CDCl,): & 7.61
(4, J=8.5 Hz, 1H), 6.82 (d, J=2.1 Hz, 1lH), 6.74 (d4d,
15 J=8.5, 2.1 Hz, 1lH), 6ﬂ52 (bs, 2H), 4.17 (q, J=7.1 Hz,
2H), 1.21 (t, J=7.1 Hz, 3H); MS (DCI) m/e: 211 (MH').

Example 154

20
4- 5, 6-Di 0~5,5-di -8 1)-2-
htha bon inol=-2-nitr nzoi id

th ter 3



10

15

161

Using the method given for the preparation of the 8-
(2-fluorophenyl) derivative I’g, 199 mg (0.71 mmol) of
compound XVIIIa and 140 mg (0.78 mmol) of 4-amino-2-
nitrobenzoic acid ethyl ester gave 155 mg (¥: 46%) of
the title product; *H-NMR (CDCl,): & 8.15 (s, 1H), 7.84
(s, 1H), 7.79 (s, 1H), 7.73 (44, J=8.1, 1.9 Hz, 1H),
7.52-7.49 (m, 2H), 7.41-7.26 {(m, SH), 6.09 (t, J=4.5
Hz, 1H), 4.36 (g, J=7.2 Hz, 2H), 2.40 (d, J=4.5 Hz,
2H), 1.37 (s, 6H), 1.34 (t, J=7.2 Hz, 3H); MS (DCI)
m/e: 471 (MH").

Example 155

a inol-2-nitro zoic aci I4

()
W,
2
Z
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Using the method given for the preparation of the 8-
phenyl derivative I%a, 155 mg (0.33 mmol) of compound
I'1 gave 105 mg (Y: 72%) of the title compound; H-NMR
(DMSO-dg): &6 13.65 (bs, 1H), 10.76 (s, 1H), 8.31 (d,

5 J=1.7 Hz, 1H), 7.99 (dd, J=8.3, 1.7 Hz, 1H), 7.90-7.84
(m, 2H), 7.55 (4, J=8.3 Hz, 1H), 7.47 (4, J=1.7 Hz,
1H), 7.44-7.30 (m, SH), 6.07 (t, J=4.5 Hz, 1H), 2.33
(d, J=4.5 Hz, 2H), 1.31 (s, 6H); MS (DCI) m/e: 443
{MH*); IR (KBr): 2960, 1702, 1542, 1518.

10 :
Anal- ca].Cd- for CstzzNzOs - 0.5 Hzo: C, 69.17, H, 5-14,
N, 6.20. Found: C, 69.55, H, 4.93, N, 5.94.

15 ' . Example 156

20

I G R

Using the method for the preparation of the 8-(2-
fluorophenyl) derivative I’g, 415 mg (1.49 mmol) of
compound XVIIIa and 297 mg (1.64 mmol) of methyl 4-

25 amino-2-methoxybenzoate (Apin) gave 570 mg (Y: 90%) of
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the title product; 'H-NMR (CDCl,;): & 7.82 (d, J=8.5 Hz,
1H), 7.77 (4, J=1.7 Hz, 1H), 7.73 (s, 1lH), 7.70 (4,
J=1.9 Hz, 1H), 7.51 (m, 1H), 7.48 (s, 1H),7.41-7.33
(m, 4H), 6.80 (4d, J=8.5, 1.9 Hz, 1H), 6.08 (t, J=4.5
Hz, 1H), 3.92 (s, 3H), 3.87 (s, 3H), 2.39 (4, J=4.5
Hz, 2H), 1.38 (s, 6H); MS (DCI) m/e: 442 (MH').

Example 157
- -Dih - -dimet -8-phe -2-
a 1 inol-2-methoxvbenzoic acid

I G R
Pt

Using the method given for the preparation of the 8-
phenyl derivative I‘a, 135mg (0.31 mmol) of compound
I’m gave 100 mg {Y: 77%) of the title compound; H-NMR
(DMSO-d¢) : & 12.32 (bs, 1H), 10.36 (s, 1H), 7.85 (44,
J=8.1, 1.7 Hz, 1H), 7.79 (s, 1H), 7.64 (d, J=1.7 Hz,
1H), 7.53 (4, J=8.1 Hz, 1H), 7.44-7.30 (m, 7H), 6.06
(¢, J=4.5 Hz, 1H), 3.76 (s, 3H), 2.34 (4, J=4.5 Hz,
2H), 1.31 (s, 6H); MS (DCI) m/e: 428 (MH'); IR (KBr):
2960, 1718, 1592, 1524.
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Anal. calecd. for C,;H;N,0, - 0.25 H,0: C, 75.07; H,
5.95; N, 3.24. Found: C, 75.04; H, 5.86; N, 3.04.

Example 158

= .
SIS
:@

Starting from compound XVIa the title compound was
made from a method analogous to the. preparation of the
8-(2-fluorophenyl) derivative I‘g; 'H-NMR (DMSO-d): &
12.69 (s, 1H), 10.41 (s, 1H), 7.95-7.88 (m, 5H), 7.85
(d, J=8.7 Hz, 2H), 7.77 (4, J=8.7 Hz,2H), 7.57-7.40
(m, SH), 6.20 (t, J=4.5 Hz, 1H), 2.40 (d, J=4.5 Hz,
2H), 1.35 (s, 6H); MS (DCI) m/e: 448 (M¥'); IR (KBr):
2960, 1686, 1596, 1518.

An.al. caICd- for C3°H2503N1 - 0-90 Hzo: C: 77-70; H,
5.83; N, 3.02. Found: C, 78.10; H, 5.55; N, 3.13.
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Example 159

e
aU

Starting from 6-methoxy tetralone the title compound
was made from a method analogous to the preparation of
the 8-(2-fluorophenyl) derivative I'g; H-NMR (DMSO-
dg): & 12.73 (s, 1H), 10.42 (s, 1H), 7.91-7.81 (m, SH),
7.55-7.25 (m, 7 H), 6.18 (t, J=4.5 Hz, 1H), 2.86 (t,
J=7.6 Hz, 2H), 2.41-2.34 (m, 2H); MS (DCI) m/e: 370
(MH") ; IR (KBr): 2950, 1680, 1648, 1518.

Anal. calCd. for Cz4H19N103 H C, 78.03; H, 5.18: N, 3-79.
Found: C, 77.61; H, 5.14; N, 3.81.

Example 160

Methvl 4-[[(5.6-dihvdro-5,5-dim _g- o
ol lenvllc nvllamino]-3-fluorob ate (13
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Irz

Using the method given for the preparation of the 8-
(2-fluorophenyl) derivative I?g, compound XVIIIa (300
mg) and methyl 3-fluoro-4-aminobenate (245 mg) gave
320 mg (69% yield) of the title compound as a glassy
mass; ‘H~-NMMR (CDCl;) & 1.38 (s, 6 H), 2.40 (4, T = 4.7
Hz, 2 H), 3.90 (s, 3 H), 6.08 (t, J = 4.7 Hz, 1 H),
7.32-7.42 (m, S H), 7.49 (4, J = 8.0 Hz, 1 H), 7.56
(&, J=1.9 Hz, 1 H), 7.73 (4, J =1.9, 8.0 Hz, 1 H),
7.74 (4, J = 1.8, 11.5 Hz, 1 H), 7.84 (44, J = 1.8,
8.5 Hz, 1 H), 8.11 (bd, J= 3.8 Hz, 1 H), 8.55 (t, J=
8.5 Hz, 1 H).

Example 161

- 6-Dih -5, 5-dimethyl-8- -2~
naphthalenvl)carbonvllaminol~3-fluorchenzoic acid (I'p)
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Using the same method given for the preparation of the
8-phenyl derivative I*a, 310 mg of compound I’p gave
170 mg (54% yield) of the title compound; H-NMR(CDC1,)
8 1.23 (s, 6 H), 2.39 (4, T = 4.7 Hz, 2 H), 6.07 (£, J
= 4.7 Hz, 1 H), 7.30-7.42 (m, 5 H), 7.49 (4, J = 8.1
Hz, L H), 7.52 (&, J = 2.0 Bz, 1 H), 7.72 (&, J = 2.0,
8.1 Hz, 1 H), 7.79 (4, 0= 1.8, 11.4 Hz, 1 H), 7.90 (4,
J =8.5 Hz, 1 H), 8.06 (bd, J = 4.2 Hz, 1 H), 8.59 (t,
J = 8.6 Hz, 1 H); MS m/e 416 (MH").

Anal. Calcd. for CyH,,FNO;: C, 75.17; H, 5.34; N,
3.37. Found: C, 74.96; H, 5.53; N, 3.33.

Example 162

Methvl 4-([(5 6-dihvdro-5,5-dimethyl-8-phenyl~2-

tha bo inol-3-met enzoate 3
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Using the method given for the preparation of the 8-
(2-fluorophenyl) derivative I’g, compound XVIIIa (300
mg) and methyl 3-methyl-4-aminobenate (319 mg) gave
305 mg (66 % yield) of the title compound as a glassy
mass; H-NMR (CDC1,;) 8 1.39 (s, 6 H), 2.20 (s, 3 H),
2.41 (4, J = 4.7 Hz, 2 H), 3.89 (s, 3 H), 6.09 (t, g
= 4.7 Hz, 1 H), 7.30-7.45 (m, S H), 7.48 (4, J = 2.0
Hz, 1 H), 7.51 (4, § = 8.0 Hz, 1 H), 7.68 (s, 1 H),
7.7 (4, § = 2.0, 8.0 Hz, 1 H), 7.85 (s, 1 H), 7.91

(dd, § = 2.0, 8.5 Hz, 1 H), 8.31 (d, J = 8.5 Hz, 1 H); _

MS m/e 426 (MH').

Anal. Calcd. for C,H,NO, 0.125 H,0: C, 78.61; H, 6.42;
N, 3.27. Found: C, 78.51; H, 6.46; N, 3.26.

Example 163
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Using the same method given for the preparation of the
8-phenyl derivative I4a, 280 mg of compound I3q gave
223 mg (82 % yield) of the title compound; H-NMR
(CDCL,) & 1.37 (s, 6 H), 2.20 (s, 3 H), 2.39 (d, J =
4.7 Hz, 2 H), 6.07 (t, J = 4.7 Hz, 1 H), 7.30-7.42 (m,
5H), 7.45 (4, J = 2.0 Hz, 1 H), 7.51 (4, J = 8.1 Hz,

. 1H), 7.68 (s, 1 H), 7.78 (d, g = 2.0, 8.1 Hz, 1 H),

7.80 (s, 1 H), 7.96 (dd, J = 1.9, 8.6 Hz, 1 H), 8.36
(d, J = 8.6 Hz, 1 H); MS m/e 412 (MH').

Anal. Calcd. for C,H,NO,: C, 78.81; H, 6.12; N, 3.40.
Found: C, 78.68; H, 6.12; N, 3.40.
This invention is further illustrated by the following

bioclogical tests, which are illustrative only.

Rhino Mouse Studf

Representatives from compounds of formula I were

tested for their effect on utriculi reduction on rhino
mouse and directly compared to all-trans retinoic
acid.
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Six to nine week old female hairless rhino mice
(hr™/hr™) were produced in the Bristol-Myers Squibb
colony. Test retinoids in ethanol vehicle (50ul) were
applied to the dorsal area (approximately 1.5 x 3 cm?)
of rhino mice once daily for 5 days (Monday to
Friday). For various retinoids, a dose response was
obtained with concentrations ranging from 0.00033 mM
to 16.5 mM. The animals were sacrificed on the
following Monday by CO, inhalation. A 7/8" full
thickness punch was taken from the central dorsal area
of each animal. The epidermis of the biopsy was
removed from the dermis after incubation in 0.5%
acetic acid overnight at 4°C. The separated epidermis

was then fixed in formalin, dehydrated with ethanol,

and cleared in xylene. To determine the utriculi
diameter, each epidermis sheet was placed on a glass
slide in xylene. For each specimen, the diameter of
40 utricules was measured with an image analysis
system (IBM PC, Image Measure program and Olympus
microscope with video camera). % Utriculi reduction
was calculated as

1 - utrdculi diameter in the test group X 1009
utriculi diammeter in the ethanol control group 00%

Since the maximum effect in this assay is
approximately 60% utriculi reduction, the activity of
various test compounds is reported as ED,, in Table 1,
the concentration to reach 30% (half-maximum) utriculi
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reduction.

Table 1
“ Compound* ED;, (mM) “
I 1a 1.25 |
I‘a 0.931 - II
- Ife 0.123 . u
d I‘f 0.038 u
|| 1303 2.35 '"

* The following compounds were not active in this
Rhino mouse model: I2¢, I¥a, 1Ia, 1I'fa, I™a,
I3, 1I‘p and I‘g

The following biological test indicates that the
compounds of the instant invention possess
cytotoxicity activity normally associated with
retinoids. Thus in one aspect, the invention provides
a method of treating various tumors.

Cytotoxicity Result

The cytotoxicity assay was set up similar to those run
by the National Cancer Institute (D.A. Scudiero, et
al, "Evaluation of a Soluble Tetrazolium/Formazan
Assay for Cell Growth and Drug Sensitivity in Culture
Using Human and Other Tumor Cell Lines*, Cancer
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Research, 48, 4827-4833, September 1, 1988; M. C.
Alley, et al, "Feasibility of Drug Screening with
Panels of Human Tumor Cell Lines Using a Microculture
Tetrazolium Assay", Cancer Research, 48, 589-601,
February 1, 1988) with the exception that the new
vital stain alamarBLue™ was used to determine cellular
viability. Briefly, the assayed involved plating 1000
cells per well in a volume of 120 uL in a 96 well
flat-bottom dish (Corning) on day -1. Twenty-four
hours later the appropriate dilution of a compound of
formula I was added in a volume of 30 uL complete
medium (final volume 150 uL). The plates were sealed
with a plate sealer (Dynatech Labs) to prevent
evaporation. On day 5 the mylar film was removed and
15 uL of sterile alamarBlue was added to each well and
the cells were incubated 370C 5% CO, for two hours.
Using a Vmax plate reader the optical density for each
well was determined having the ODy,, subtracted from
the ODgo. The 100% signal was determined for cells
grown in complete medium containing only 0.5% DMSO.
All wells were set-up in triplicate and the mean
values were plotted in Figures 1, 2 and 3. The IC,,
values were determined for the second experiment and
are listed in table 2.
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TABLE 2

IC,, values for L2987 experiment 2

5 [ - ri:ompound _ ICs, (M) "
ﬂ All trans retinoic acid 68
I‘a 51

I 47 n
l[ I'g 38
I‘d _ 28
I%a " 60

d 1%a 48 1

15

20

25

Antiarthric Test

Compound IMa was also evaluated in a classical animal
model for rheumatoid arthritis, i.e. in the collagen
induced arthritis (CIA) model as described by Trentham
et al in Collagen arthritis as a relevant model for
rheumatoid arthritis. Evidence pro and con, Arthritis
Rheum 25: 911-916. (1982); and Autoimmunity to type II
collagen: an experimental model of arthritis. J. Exp.
Med 146: 857-868 (1977).

In our protocol, drug treatment began three days prior
to the first intradermal injection of 100 ug of type
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II collagen in Freund's complete adjuvant. At day 7,
a second booster injection of collagen was given.
Typically, animals begin to manifest symptoms of
arthritis,-éuch as joint swelling, around day 30.
Daily i.p. administration of compound Ia at a
concentration of 10 mg/kg and 30 mg/kg in a volume of
10 ml/kg were given. <Clinical score by visual
assessment of three parameters (swelling, joint
deformation, and ankylosis) was performed daily to
determine the onset of symptoms (see Figure 4). At
the end of the experiment period (day 70), animals
were sacrificed and the joints were evaluated for
histological changes. These changes were graded as 1
for synovial hypertrophy, 2 for pannus erosion into
cartilage, 3 for pannus erosion into bone, and 4 for
loss of joint integrity.

As shown in Figure 4, the mean clinical score per
animal remains normal until about day 30. In vehicle
treated animals, the clinical score increases linearly
to about 2.5 (maximum of 4.0) at day 65 indicating
well established arthritis in these animals. By
contrast, animals treated with compound I'*a showed a
marked reduction in the mean clinical score over the
same time period. At day 65, the mean score was 0.6
with a’ small number of animals exhibiting joint
swelling (grade 1) as the only obvious clinical
symptom. However, most of the limbs evaluated were
normal in appearance.

Preliminary data in this model with 30 mg/kg showed
complete absence of disease at the visual and
histological levels.
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The compounds of formula I may be used topically or
systemically, as anticancer agents and in the
treatment, amelioration, or prevention of the skin
disorders for which retinoic acid and other retinoids
are useful. In this regard, they may be used for
therapy in animals, including humans, for premalignant
epithelial cell lesions, as a prophylaxis against
tumor promotion in epithelial cells and treatment for
dermatoses such as ichthyoses, follicular disorders,
benign epithelial disorders, and other proliferative
skin diseases (nonmmalignant conditions of the skin
that are characterized by epidermal cell proliferation
or incomplete cell differentiation) such as acne,
psoriasis, eczema, atopic dermatitis, nonspecific
dermatitis and the like. The compounds of formula I
may also be used in reversing and preventing the
effects of irradiation damage to skin. The compounds
of formula I may also be used to treat rheumatic
illnesses, including but not limited to, rheumatoid
arthritis, psoriatic arthropathy, Reiter's disease,
and cutaneous lupus erythematosus. The compounds of
formula I have an additional use in the treatment of
osteocarthritis.

When used for the above treatments they will usually
be formulated with a pharmaceutically acceptable
liquid, semi-solid, or solid carrier. A
pharmaceutically acceptable carrier is a material that
is nontoxic and generally inert and does not affect
the functionality of the active ingredients adversely.
Such materials are well known and include those
materials sometimes referred to as diluents or
vehicles (excipients) in the pharmaceutical
formulation art. The carrier may be organic or
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inorganic in nature. Examples of pharmaceutically
acceptable carriers that may be used to formulate a
compound of formula I are water, gelatin, lactose,
starch, mineral oil, cocoa butter, dextrose, sucrose,
sorbitol, mannitol, gum acacia, alginates, cellulose,
talc, magnesium stearate, polyoxyethylene sorbitan
monolaurate, and other commonly used pharmaceutical
carriers. In addition to a compound of formula I and
carrier, the formulation may contain minor amocunts of
additives such as flavoring agents, coloring agents,
thickening or gelling agents, emulsifiers, wetting
agents, buffers, stabilizers, and preservatives such
as antioxidants.

The dosages and qosage regimen in which the compounds
of formula I are administered will vary according to
the dosage form, mode of administration, the condition
being treated and particulars of the patient being
treated. Accordingly, optimal therapeutic
concentrations will be best determined at the time and
place through routine experlmentatlon.

In the treatment of dermatoses, it will generally be
preferred to administer the drug topically, though in
certain cases such as treatment of severe cystic acne,
oral administration may also be used. If the compounds
according to the invention are used topically, it will
be found that they exhibit a good activity over a very
broad range of dilution; in particular, concentrations
of the active compound or compounds ranging from
0.0005% to 2% by weight can generally be used. It is
of course possible to use higher concentrations if
this should become necessary for a particular
application; however, the preferred concentration of
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active principle are from 0.002% to 1% by weight.

For topical administration the compounds of formula I
are conveniently provided in the form of unguents,
gels, creams, ointments, powders, dyeing compositions,
solutions, suspensions, emulsions, lotions, sprays,
adhesive plasters and impregnated pads. The compounds
according to the invention can be mixed with inert
nontoxic, generally liquid or pasty, bases suitable
for topical treatment. Preparatibn of such topical
formulations are well described in the art of
pharmaceutical formulations as exemplified, for ex-
ample, Remington's Pharmaceutical Science, Edition 17,
Mack Publishing Company, Easton, Pa. Other
medicaments can be added to such topical formulation
for such secondary purposes as treating skin drymess,
providing protection against light; other medications
for treating dermatoses, preventing infection,
reducing irritation, inflammation and the like.

The compounds according to the invention can also be
used enterally. Orally, the compounds according to the .
invention are suitably administered at the rate of 2
Hg to 100 mg per day per kg of body weight. The
required dose can be administered in one or more
portions. For oral administration, suitable forms
are, for'example, tablets, pills, dragees, syrups,
suspensions, emulsions, solutions, powders and
granules; a preferred method of administration
consists in using pills containing from 0.1 mg to
about 1 mg of active substance.

U.S. Patent No.4,876,381 issued on October, 24, 1989
to Lang et al. provides examples of formulations
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constituting gel, unguent, powder, cream, etc. for a
retinoid compound. The aforesaid U.S. Patent can be
used as a guide to formulate a compound of formula I
and is herein incorporated by reference in its
entirety. ’

Isotretinoin (Accutane®) and etretinate (Tegison®) are
used clinically to treat severe recalcitrant cystic
acne and severe recalcitrant psoriasis, including the
erythrodermica and generalized pustular‘types,
respectively. Their mode of use is amply illustrated
in the Physician's Desk Reference, 47th Edition, 1993,
published by Medical Economics Data. The compounds of
formula I may also be used to treat severe
recalcitrant cystic acne or severe recalcitrant
psoriasis. In so doing, the compounds of the present
invention'may be used in a similar fashion to
isotretinoin and etretinaté; thus, the relevant
sections on isotretinoin and etretinate in the
Physician's Desk Reference will serve as a convenient
guide which will obviate the need for any undue
experimentation.

The compounds according to the invention can also be
administered parenterally in the form of solutions or
suspensions for intravenous, intraperitoneal or
intramuscular perfusions or injections. In that case,
the compounds according to the invention are generally
adninistered at-the rate of about 2 ug to 100 mg per
day per kg of body weight; a preferred method of
administration consists of using solutions or
suspensions containing approximately from 0.01 mg to 1
mg of active substance per ml.
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Several retinoids have been found to possess anti-
tumor properties. Roberts, A.B. and Sporn, M.B. in
*The Retinoids," Sporn, M.B., Roberts, A.B., and
Goodman, D.S., eds, 1984, 2 pp. 209-286, Academic
Press, New York: Lippman, S.M., Kessler, J.F., and
Meyskens, F.L., Cancer Treat. Rep., 1987, 11, p. 391;
ibid., p. 493. As used herein, the term "anti-tumor"”
includes both chemopreventative (prophylactic or tumor
promotion inhibiting) and therapeutic (curative) use.
For example, all-trans retinoic acid can be used to
treat acute promyelocytic leukemia. Huang, M. et al.,
Blood, 1988, 72, p. 567. 1Isotretinoin has been shown
to be useful in prevention of second primary tumors in
squamous-cell carcinoma of the head and neck. Hong,
W.K. et al., N. Engl. J. Med., 1990, 323, p. 795.

The compounds of formula I can also be used in
substantially the similar manner to retinoids for
treating (both éhemopreventively and therapeutically)
various tumors. For the compounds of this invention,
the anti-tumor dose to be administered, whether a
single dose, multiple dose, or a daily dose, will of
course vary with the particular compound emploved
because of the varying potency of the compound, the
chosen route of administration, the size of the
recipient, the type of tumor, and the nature of the
patient's condition. The dosage to be administered is
not subject to definite bounds, but it will usually be
an effective amount, or the equivalent on a molar
basis of the pharmacologically active free form
produced from a dosage formulation upon the metabolic
release of the active drug to achieve its desired
pharmacological and physiological effects. An
oncologist skilled in the art of cancer treatment will
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be able to ascertain, without undue experimentation,
appropriate protocols for the effective administration
of the compounds of this present invention, such as by
referring to the earlier published studies on
retinoids found to have anti-tumor properties. For
example, for the prevention of second primary tumors
with a compound of formula I in squamous-cell
carcinoma of the head and neck, an oncologist may
refer to the study by Hong, W.K. et al. in N. Engl.
J. Med., 1990, 323, p. 795. For treating acute
promyelocytic leukemia, s/he may refer to the study by
Huang, M. et al. in Blood, 1988, 72, p. 567.
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What we claim is:

1. A compound of formula I

Rt RM
BOSH
I
(Rb R!
N{~ps
R2 RK

or a nontoxic pharmaceutically acceptable salt,
physiologically hydrolyzable ester or solvate thereof,

in which

X is -0-CO-, -NH-CO-, -CS-NH~, -CO-0-, -CO-NH-,

-COS-, -SCO-, -SCH,-, -CH,-CH,-, -C=C-,
~CH,-NH-, -COCH,-, -NHCS-, -CH,S-, -CH,0-,
-OCH,-, -NHCH,- or -CR®=CR®-;

R® and R* are independently hydrogen, halogen,

C,.¢alkyl, hydroxy, C,..alkyloxy or nitro;

n is zero or one;

R* is -(CH,).~Y, C,.calkyl, or C,.cycloalkyl;

R! is ~-C0,Z, C,alkyl, CH,0H, -CONHRY, or CHO;

R? and R? are independently hydrogen or C,  alkyl:;
R* and R® are independently hydrogen- or C,.salkyl;

but when n is one, R® and Ri’ together can
form a radical of the formula

ok

Y is naphthyl or phenyl, both radicals can be

optionally substituted with one to three same

A
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or different C,  alkyl or halogen;
2 is hydrogen or C, ,alkyl:;
R%, R® and RY are independently hydrogen or
C,.¢alkyl; and '
t is zero to six.

2. A compound of claim 1 in which R! is -CO,H; n is
one; R? and R’} are independently methyl or hydrogen;

and R* and R® are independently hydrogen or C,..alkyl.

3. The compound of claim 2 that is 4-([(5,6-dihydro-
5,5-dimethyl-8-ethyl-2~
naphthalenyl)amino]carbonyllbenzoic acid.

4. The compound of claim 2 that is 4-[[(5,6-dihydro-
5,5,8~-trimethyl-2-naphthalenyl) amino] carbonyllbenzoic
acid.

5. The compound of claim 2 that is 4-[[(5,6~dihydro-
5,5-dimethyl-8-phenyl-2-
naphthalenyl)amino]carbonyllbenzoic acid.

6. The compound of claim 2 that is 4-({((5,6-dihydro-
5,5-dimethyl-8-ethyl-2-
naphthalenyl)carbonyl]laminolbenzoic acid.

7. The compound of claim 2 that is 4-[[(5,6~dihydro~
5,5,8-trimethyl-2-naphthalenyl) carbonyl]aminolbenzoic
acid. )

8. The compound of claim 2 that is 4-(E)-[2-(5,6-
dihydro-5, 5-dimethyl-8-phenyl-2-naphthalenyl)-1-
propenyllbenzoic acid.

L L I '
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9. The compound of claim 2 that is 4-[[(5,6-dihydro-
5,5-dimethyl-8-phenyl-2-
naphthalenyl)oxylcarbonyl]benzoic acid.

10. The compound of claim 2 that is 4-[[(5,6~dihydro—
5,5~dimethyl-8-phenyl-2-
naphthalenyl)carbonyl]amino]lbenzoic acid.

11. The compound of claim 2 that is 4-([(5,6-
dihydro-5,5-dimethyl-8-phenyl-2- _
naphthalenyl)carbonyl]oxylbenzoic acid.

12. The compound of claim 2 that is 4-[[[5,6-dihydro-
5,5-dimethyl-8~(2-fluorophenyl)-2- '
naphthalenyl]lcarbonyl]amino]lbenzoic acid.

13. The compound of claim 2 that is 4-[[(5,6~dihydro-
5,5,6~trimethyl-8-phenyl-2-
naphthalenyl)carbonyl]laminolbenzoic acid.

14. The compound of claim 2 that is 4-[[(5,6-dihydro-
5,5,7-trimethyl-8-phenyl-2-
naphthanenyl)carbonyl]aminolbenzoic acid.

15. The compound of claim 2 that is 4-[[(E)-(5,6, -
dihydro-5,5-dimethyl-8-phenyl)-2-
naphthalenyl]vinyl]benzoic ac¢id.

16. The compound of claim 2 that is 4-[[[(5,6,-
dihydro-5,5~dimethyl-8-phenyl) -2~
naphthalenyl]carbonyl]sulfamyl]lbenzoic acid.

17. The compound of claim 2 that is 4-[[[(5,6-
dihydro-5, 5-dimethyl-8-phenyl)-2-

e
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naphthalenyl]sulfamyl]carbonyl]lbenzoic acid.

18. The compound of claim 2 that is 4-[{(5,6-dihydro-~
S,S-dimethyl-B-phenyl)-2—naphthalenyl]ethyl]benzpic
acid.

19. The compound of claim 2 that is 4-[[[(5,6-
dihydro-5, 5-dimethyl-8~phenyl) -2-
naphthalenyl] thiocarbonyllaminolbenzoic acid.

20. The compound of claim 2 that is 4-(([[(5,6-
dihydro-5, 5~-dimethyl-8-phenyl) -2~
naphthalenyl]carbonyl]lmethyl]benzoic acid.

21. The compound of claim 2 that is 4-[[[(5,6-
dihydro-5,5~-dimethyl-8-phenyl) -2-
naphthalenyl]methyl]loxylbenzoic acid.

22. The compound of claim 2 that is 4-[[[(5,6~
dihydro-5,5-dimethyl-8-phenyl)~2-
naphthalenyl]oxylmethyl]benzoic acid.

23. The compound of claim 2 that is 4-[{[[[5,6~
dihydro-5,5-dimethyl-8-(2,4-dimethylphenyl)]}-2-
naphthalenyl]carbonyl]aminolbenzoic acid.

24. The compound of claim 2 that is 4-(([[5,6~
dihydro-5, 5-dimethyl-8~ (4-methylphenyl) ] -2~
naphthalenyl]carbonyl]amino]lbenzoic acid.

25. The compound of claim 2 that is 4-[[(5,6—dihydr6—
5,5-dimethyl-8-phenyl) ~2~naphthalenyl]lethynyllbenzoic
acid. '

*= ¢ L M s x
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26. The compound of claim 2 that is 4-[(([(5,6-
dihydro-5, 5-dimethyl-8-phenyl)-2-.
naphthalenyl]sulfamyl]methyllbenzoic acid.

27. - The compound of claim 2 that is 4-[[(S,6-dihydro-
S.5-dimethyl-8-phenyl) -2~
naphthalenylimethyl]aminolbenzoic acid.

28. The compound of claim 2 that is 4-[[[(5,6-
dihydro-5, 5~-dimethyl-8-phenyl) -2-
naphthalenyllamino] thiocarbonyllbenzoic acid.

29. The compound of claim 2 that is 4-({([(5,6-
dihydro-5, 5-dimethyl-8-phenyl) -2~
napthalenyl]methyl]lsulfamyllbenzoic acid.

30. The compound of claim 2 that is 4-[[[(5.,6-
dihydro-5,5-dimethyl-8-phenyl) -2-

'naphthalenyl}amino]methyl]benzoic acid.

31. The compound of claim 2 that is 4-[[[(5,6-dihydro~
S,S—Qimethyl—s-phenyl)-2-naphthalenyl]carbonyl]amino]-
2-hydroxybenzoic acid.

32. The compound of claim 2 that is 4-[[[(5,6~ |
naphthalenyl]carbonyl]aminol-2-fluorobenzoic acid.

33. The compound 6f claim 2 that is 4-[[([(5,6-dihydro-
5,5-dimethyl-8-phenyl)-2-naphthalenyl]carbonyl]amino] -

2-nitrobenzoic acid.

34. The compound of claim 2 that is 4-[[[(5,6~-dihydro-
5,5-dimethyl-8-phenyl)-2-naphthalenyl]carbonyl]amino] -

* €t L M s x|
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2-methoxybenzoic acid.

35. The compound of claim 2 that is 4-[[[(5,6-dihydro-
5, 5-dimethyl-8-(2~-naphthalene)]-~2-
naphthaleny]carbonyl]amino]lbenzoic acid.

36. The compound of claim 2 that is 4-[[(5,6-dihydro-
8-phenyl-2-naphthalenyl)carbonyl]amino]lbenzoic acid.

37. The compound of claim 2 that is 4-(([(5,6-dihydro-
5,5-dimethyl-8-phenyl-2-naphthalenyl)carbonyl]lamino] -
3-fluorobenzoic acid.

38. The compound of claim 2 that is 4-[[(5,6~-dihydro-
5,5-dimethyl-8~phenyl~2-naphthalenyl)carbonyl]amino] -~
3-methylbenzoic acid.

39. A compound of claim 1 in which R! is -COH; X is
~-CONH-; R? and R® are methyl; and R* and R® together
form a radical of the formula

C

40. The compound of claim 39 that is 4-[[(5,8,10,10a-
tetrahydro-10, 10-dimethyl~9-phenyl-2~-

-anthracenyl)carbonyl]aminolbenzoic acid.

41. A compound of claim 1 in which R! is ~-CO,H; n is
zero; and R? and R® are methyl.

42. The compound of claim 41 that is 4-{{(1,1-
dimethyl-3-phenyl-1H-inden-5~yl)aminoc]carbonyl]lbenzoic

* [+ L M S *
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acid.

43. The compound of claim 41 that is 4-[(1,1-
dimethyl-3-phenyl-1H-inden-5-yloxymethyl)benzoic acid.

44. The compound of claim 41 that is 4-(2-(1,1-
dimethyl-3-phenyl-1H~inden-5-~yl)vinyl]benzoic acid.

45. The compound of claim 41 that is 4-[(1,1-
dimethyl-3-phenyl-1H-indene-5-carbonyl)amino]benzoic

acid.

46. A pharmaceutical composition comprising a

compound as claimed in claim 1.

47. A method of treating tumor in a mammal comprising
administering a therapeutically effective amount of a
compound as claimed in claim 1.

48. A method of treating rheumatoid arthritis in a-
mammal comprising administering a therapeutically
effective amount of a compound as claimed in claim 1.

49. A method of treating rheumatoid arthritis as
claimed in claim 48 for 4-[[(E)-(5,6,-dihydro-5,5-
dimethyl-8-phenyl)-2-naphthalenyl]vinyllbenzoic acid.
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