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'H NMR (500 MHz; CDCl): § [1.27 (s), 1.32 (s), 12 H], 1.69 (s, 4 H), 2.09 (s, 3 1),
3.81 (5,3 H), 6.96 (d, J = 8.3 Hz, 1 H), 7.10 (s, 1 H), 7.14 (5, 1 H), 7.39 (d, T=2.0 Fiz,

1 H), 7.56 (g, J = 8.3 Hz, T=2.0 Hz, 1 H), 8.11 (s, 1 H).
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gooaoano

'H NMR (500 MHz; CDCL): 8 1.26 (s, 6 H); 1.32 (s, 6 H); 1.70 (s, 4 H); 2.08
(s, 3 H); 3.89 (s, 3 H); 7.06 (d, T = 8.5 Hz, 1 H); 7.09 (s, 1 E); 7.16 (5, L H); 7.71 (d, T =
2.0 Hz, 1 H); 7.88 (dd, ;= 2.0 Hz, J,= 8.5 Hz 1 H), 9.91 (s, 1 H).
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H), 1.70 (s, 4 H), 2.09 (s, 3 H), 3.85 (s, 3 H), 7.09(s, 1 H), 7.16 (s, 1 H), 7.26 (s, 1 H),
7.35(d, T="7.5 Hz, 1 H); 747 (s, | H), 7.50 (d, ] = 7.5 Hz, 1 H), 10.02 (s,

1 H).
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8.0Hz J,=2.0 Hz, 1 H), 8.84 (d, Y =2.0 Hz, 1 H), 10.10 (s, 1 H).
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'H NMR (500 MHz; CDCl3): 3 1.26 (s, 6 H), 1.32 (5, 6 H),

- 1.69 (s, 4 H),2.07 (s, 3 H), 3.85 (5, 3 H), 7.07 (d, = 8.8 Hz, 1 H), 7.07 (5, L ), 7.19
[ (s, 1 H), 7.90 (t, T= 8.8 Hz, 1 H), 10.25 (s, 1 H).
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(500 MEz, CDCl): 5 2.21 (s, 3 B, 6.73 (4, J=8.1 Hz, 1 H), 6.94 (4, J=8.1 Hz, L H),

9.36 (brs, 1 H).
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'H NMR (500 MHz; CDCly): 5129 (s, 6 H), 131 (s, 6 H), 1.70 (5,4 H), 2.15 (5, 3 H},
3.90 (s, 3 H), 7.20 (s, 1 H), 7.27 (s, 1 H), 7.37 (@, F = 8.5 Hz, L H), 8.00 (4, =85 Hz,

1 1), 10.04 (s, 1 H).
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(323321 (m, 2H), 402 ( EE ,J=65Hz, 1H),4.08( F ,T=65Hz, 1 H), 644
. (4, J=8.0Hz, 1 H), 6.49 (s, 1 H), 6.56 (d, T = 8.1 iz, 1 H).
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'H NMR (500 MEz; CDCL): 8 1.14 (d, I = 6.6 Hz, 6 H), 1.20 (d, ] = 6.8 Hz, 6 H), 2.01
(s, 3 H), 3.19-3.17 (m, 2 H), 3.27-3.25 (m, 2 H), 3.86 (s, 3 H), 3.99 (&% ,J =661z
1H),4.11( &% ,J=6.6Hz, 1 H),6.47 (s, 1 H),651 (s, 1 H),7.03 (d, ] =8.7 Hz, 1
H), 7.72 (d, = 1.9 Hz, 1 H), 7.84 (dd, = 8.3 Hz, ] = 2.0 Hz, 1 H), 9.90 (5, 1 H).
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"H NMR (500 MEz; CDCL): 8 1.28 (s, 6 H), 1.33 (s, 6 H), 1.70 (s, 4 H), 2.08 (s, 3 H),

3.84 (s, 3 H), 6.51 (s, 1 H), 7.07 (s, 1 {I), 7.15 (s, L H), 7.31 (5, 1 H), 9.73 (s, 1 ),

11.53 (s, 1 H).
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[ I NMR (500 Mz, CDCL): § 126 (s, 6 H), 1.31 (s, 6 H), 1.69 (s, 4 H), 2.06 (5,3 H),
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'H NMR (500 MHz; CDCh): § 1.28 (s, 6 H); 1.31 (s, 6
H); 170 (s, 4 H); 3.35 (5, 3 H); 3.73 (s, 3 H); 7.14 (dd, J1= 1.5 Hz, J,=8.5 Hz, 1 H);
7.15 (dd, J;=2.0 Hz, ]= 8.5 Hz, 1H); 7.30 (d, = 8.0 Hz, 1H); 7.36 (4, ] = 1.5 Hz,
1H); 745 (d,
7=80Hz, 1 1), 7.95 (br, L H).
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"H NMR
(500 MHz; CDCL): § 1.29 (s, 6 H); 1.32 (5, 6 H); 1.72 (5,4 H); 3.37 (5, 3 H); 3.83 (5,3
H); 6.83 (d,7=9.0 Hz, 1 H); 7.14 (dd, );=2.0 Bz, =85 Hz, 1 H); 7.33 (4, J = 8.0
Hz, 1H);7.36 (s, 1 H); 7.85 (d, J=8.5 Hz, 1 H); 10.29 (s, 1 H).
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[ {1 NMR (500 MHz; CDCly): 8 1.10 (s, 3 H); 1.1 (s, 3 H); 1.81 (m, 2 H); 2.20 (s, 3 H);
E 2.64 (m, 2 H); 3.0.8 (m, 2 H); 3.5 (m, 1 H); 6.94 (s, 1 H); 6.54 (s, 1 H); 7.08 (s, 1 H).
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'H NMR (500 MHz; CDCly) 8
126 (s, 6 H), 1.32 (s, 6,H), 1.71 (s, 4 H), 2.10 (s, 3 H), 5.46 (5, 1 H), 7.11 (d, T =8.3
Hz, 1 H), 7.13 (s, 1 H); 7.26 (s, 1 H); 7.69 (d, T = 1.8 Hz, 1 H); 7.83 (dd, I;= 6.8 Hz, J,=
1.8 Hz, 1 H), 9.89 (s, 1 H).
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'"H NMR (500 MHz; CDCls) § 1.48 (s, 18 H), 3.93 (s, 3 H), 5.30 (s, 1 H), 7.08 (d, 1 =

[
[
. 8.0Hz, 1 H), 7.36 (s, 2 H), 7.80-7.85 (m, 2 H), 9.94 (s, 1 H).
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'H NMR (300 MHz; DMSO) & 1.22 (s, 3H); 1.28 (s, 3H); 1.29

(s, 3H); 1.31 (s, 3H); 1.69 (s, 4H); 2.07 (5, 3H); 2.64 (s, 6H); 6.93 (d, T = 8.4 Hz, 1H);
7.13 (s, 1H); 7.15 (s, 1H); 7.58 (d, T =2.4 Hz, 1H); 7.75 (dd, i = 8.7Hz, J,=2.1 Hz,

1H); 9.80 (s, 1H).
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'H NMR (300 MHz;
CDCl;) 5 1.40 (t, 3H); 4.37 (q, 2H); 7.52 (d, J= 8.1 Hz, 1H); 7.91 (dd, J; = 8.4 Hz, =
1.8 Hz, 1H); 8.28 (d, J = 1.8 Hz, 1H).
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'H NMR (300 MHz; CDCl;) '"H NMR

[
- (300 MHz; CDCls) 8 7.65 (d, J = 8.1 Hz, 1H); 7.78 (dd, J; = 8.4 Hz, Jo= 2.1 Hz, 1H);
¢ 8.12(d, J=2.1 Hz, 1H).
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'HNMR (300 MHz; DMSO) 6 1.18 (s, 3H); 1.20 (s, 3H); 1.24 (s, 3H); 1.26 (5, '
3H); 1.36 (s, 4H); 1.98 (s, 3H); 7.04 (s, 1H); 7.23 (s, 1H); 7.75 (d, T = 7.8 Hz, 1H);
7.80 (4, T=1.8 Hz, 1H); 7.88 (dd, J,=7.8 Hz, Jo= 1.8 Hz, 1H); 9.99 (s, 1H).
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"H NMR (300 MHz;
CDCls) 5 1.25 (s, 6H); 1.32 (s, 6H); 1.70 (s, 4H); 2.08 (s, 3H); 7.06 (5, 1H); 7.18 (s,
1H); 7.48 (dd, J;=8.4 Hz, ),=1.5 Hz, 1H); 7.84 (4, ] = 2.0 Hz, 1H); 7.88 (dd, J;= 2.0
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'H NMR (500 MHz; CDCL) 8 [1.25 (), 1.31 (s), 12 HJ, 1.70 (s, 4H); 2.08 (s,

3H); 4.73 (5, 2 H), 7.07 (s, 1 H), 7.15 (s, 1H), 7.30-7.40 (m, 2 H), 7.38 (dd, J,=2.0 Hz,
J,= 8.9 Hz 1H).

Oooo0goood

OO0 ooooooQgogooo
OO0 oooooogogogooo
OO0 oDooDooogogogoao
Ooo0ooooooogogooao
oo ooooooQgogooo
OoooooooQgooao
OoooooogogQgogooao
Oooooooggogoao
OoooooooogoooOoao
Ooooooooogoooao
OoooooogooQgooao
OoooooogQgooao
Oooooooggogooao
OO0 oDoDoooggogoao
OooooooooQgoooao
OoooooooQogooao
OoooooogogQgooao
Oooooooggogooao
O O ogoB
OooooooooQoooOoao
Oooooooogooao
OoooooogogoQgooao
OoooooogogQgogooao
OO0 ooooogQgogoao
Ooooooooogoooo
OooooooooQgooao
OoooooogoQgooao
Ooooooogoggooao
OO0 ooooggogooao
OoooooooogooOoao
OooooooooQogooo
OooooogoQgoao
OooooogogQgoao
Ooo0oooggogao

TH NMR (500 MHz; CDCly) 5 [1.25 (8),
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[ ' NMR (300 MHz; CDCL): 0.92 (d, J= 6.9 Hz, 6 H), 1.36 (s, 6 H), 1.84 (m, 1 H),
E 247 (d,J="7.5 Hz, 2 1), 422 (s, 2 H), 6.92 (d, J=4.8 Hz, 2 H), 7.46 (4, J=1.5Hz
5.508.7 Hz, 1 H), 7.90 (4d, J= 2.1 Hz 540 8.7 Hz, 1 H), 8.03 (4, /= 2.1 Hz, 1 1),
[ 10.03 (s, I H).
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H), 6.98 (d, J= 2.1 Hz, 1 H),7.33 (d, J=2.1 Hz, 1 H).
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[ 'H NMR (300 MHz; CDCLa3): 0.90 (d, J = 6.6 Hz,
" 6 H), 133 (s, 6 H), 1.81 (m, 1 H), 2.43 (d,J=7.5 Hz, 2 1), 4.28 (s, 2 H), 5.86 (br s, 2
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'H NMR (300 MHz;

E CDCL): $0.90 (d, J= 6.3 Hz, 6 H), 1.33 (s, 6 H), 1.77 (m, 1 H), 2.39 (4, J="7.5Hz, 2
. H),4.30 (s, 2H), 6.80 (d, J=1.5Hz, 1 H),7.05 (4, /=15 Hz, 1 H),
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[ 'H NMR (300 MHz; CDCly): 8 0.90 (d,
E J=63Hz, 6 H), 1.32 (s, 6 H), 1.79 (m, 1 H), 2.40 (d, J=6.9 Hz, 2 H), 420 (s, 2 H),
. 6.68 (4d,J=12Hz $40 7.5 Hz, 1 H), 6.87 (m, 2 H).
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[ 'H NMR (300 MHz; CDCls): § 0.77

L (d,J=6.6 Hz, 3 H), 0.90 (d, J=6.6 Hz, 3 H), 1.33 (s, 6 H), 1.95 (m, 1 H), 4.23 (5,2
EH),4.28(d,J=7.2Hz,2H), 6.72(d, J=8.4Hz, 1 H),7.03(dd, J=8.1Hz 510 1.8

. Hz, 1H),7.06 (d, J=1.5Hz, 1 H).
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" NMR (300 MBz; CDCl): 8 1.43 (s, 6 H), 3.82 (s, 3 H), 3.93 (s,

2 H), 6.75 (dd, J= 2.4 Hz 640 7.2 Hz, 1 H), 7.32 (m, 2 H).
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E Hz, J» = 8.7 Hz, 1 H), 847 (d,J= 1.8 Hz, 1 H), 10.05 (s, 1 H).
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YH NMR (300 MHz; CDCL): 1.35 (s, 6 H), 2.11 (5, 3 H), 2.55 (5, 2 H), 3.35 (s,
3H), 6.79 (s, 1 H), 7.20 (s, 1 H), 7.54 (dd, /=3 54U 8.4 Hz, | H), 7.85 (d, /= 2.7 Hz,
1 H), 7.90 (dd, J=2.1540 8.7 Hz, 1 H), 10.04 (s, 1 H).
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[ 'H NMR (500 MHz; CDCL): 8 1.79 (s,
" 6 H); 2.08 (s, 9 H); 6.01 (s, 2 H); 7.00 (&, J=2.0 Hz, 1 H); 7.04 (d, 7=2.0 Hz, 1 H);

[

. 7.68 (4, J=8.1Hz 2 H); 791 (4, /= 8.1 Hz, 2 H); 10.03 (5, 1 H).
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OXIME DERIVATIVES FOR THE TREATMENT OF DYSLIPIDEMIA
AND HYPERCHOLESTEREMIA

RELATED APPLICATIONS
This application claims priority to the U.S. Provisional Application Serial
Number 60/313,199, filed August 17, 2001, the disclosure of which application is

hereby incorporated in its entirety by this reference.

BACKGROUND OF THE INVENTION

‘Western diets that are rich in fats combined with sedentary lifestyles have led to
increased risks for the development of a number of metabolic disorders including
dyslipidemia, hypercholesteremia and obesity. Obesity has reached epidemic
proportions in the U.S. and other developed countries and even in several developing
countries. While approximately 10% of the obese population eventually develops Type
2 diabetes, a significantly larger percentage of obese persons have elevated levels of
blood lipids, including elevated fatty acids, triglycerides and cholesterol. These
dyslipidemic or hyperchiolesteremic patients are at risk for a number of diseases
including artherosclerosis and heart disease. Well balanced diets, restricted calorie
intake and exercise have been well accepted as effective approaches to the
reversal/t of these disord At the same time, it has become apparent that

these simple “natural” regiments canmot be successfully employed or managed by a
majority of the obese population. Drugs that are safe and effective in controlling
dietary or genetically based dyslipidemia or hypercholesteremia are therefore the only
alternative solution to prevent and counteract serious disease development or
progression in the affected patients. While anti-dyslipidemic drugs (for instance the
fibrates) and cholesterol lowering drugs have been developed, they either do not have
optimal safety profiles, or lack in efficacy for the control of dietary induced and

dependant or genetically based dyslipidemia and hypercholesteremia. Thus, there is a
need in the art for new drugs for the treatment of diseases such as dyslipidemia and

hypercholesteremia.

JP 2005-500379 A 2005.1.6
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RY O TION

In accordance with the purposes of this invention, as embodied and broadly
described herein, this invention, in one aspect, relates to compositions and methods
related to metabolism.

Additional advantages of the invention will be set forth in part in the description
which follows, and in part will be obvious from the description, or may be learned by
practice of the invention. The advantages of the invention will be realized and attained
by means of the elements and combinations particularly pointed out in the appended
claims. It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not

restrictive of the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the total cholesterol levels in HSD Rats maintained on an

atherogenic diet after treatment with Compound 1.

Figure 2 shows the LDL cholesterol levels in HSD Rats maintained on an
atherogenic-diet after treatment with Compound 1.

Figure 3 shows the improvement of glucose tolerance in Zuker Fatty Rats
treated for one week with Compound 1.

Figure 4 shows representative examples of methods for the synthesis of

compounds disclosed herein.

DETAILED DESCRIPTION
Definitions

In the specification and Formulae described herein the following terms are
hereby defined.

The term “alky]” denotes a saturated hydrocarbon radical. Alkyl radicals may
be branched or unbranched, and ate structurally similar to a non-cyclic alkane
compound modified by the removal of one hydrogen from the non-cyclic alkane and
the substitution therefore of a non-hydrogen group or residue. Alkyls comprise a
noncyclic, saturated, straight or branched chain hydrocarbon residue having from 1 to

12 carbons, 1 to 9 carbons, 1 to 8 carbons, or 1 to 6 carbons. Lower alkyl radicals have

2
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1 to 4 carbon atoms. Examples of alkyl and lower alky] radicals include but are not
limited to methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, +-butyl, amyl, +-amyl,
n-pentyl, n-hexyl, i-octyl, n-nonyl and like radicals.

The term “alkeny]” denotes an unsaturated hydrocarbon radical containing at
least one carbon-carbon double bond. Alkenyl radicals are structurally similar to a non-
cyelic alkene compound modified by the removal of one hydrogen from the non-cyclic
alkene and the substitution therefore of a non-hydrogen groﬁp or residue. Alkenyl
radicals may havel to 12 carbons, 1 to 9 carbons, 1 to 8 carbons, or 1 to 6 carbons.
Lower alkenyl radicals have 1 to 4 catbon atoms. Examples include but are not limited
to vinyl, allyl, 2-butenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl, 3~
hexenyl, 4-hexenyl, 5-hexanyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-
heptenyl and the like. The term “alkenyl” includes dienes and trienes of straight and
branch chains.

The term “alkynyl” denotes a hydrocarbon radical containing at least one triple
bond. Alkynyl radicals may havel to 12 carbons, 1 to 9 carbons; 1 to 8 carbons; or 1 to
6 carbons. Lower alkynyl radicals have 1 to 4 carbon atoms.Examples include but are
not limited to ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-
pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-
hexynyl, 5-hexynyl and the like. The term “alkynyl” includes di- and tri-ynes.

The term “substituted alkyl” denotes an alkyl radical bonded to one or more
organic o inorganic substituent radicals. Substituted alkyls are an alkyl radical as
referenced in the above definition that is further substituted with one, two, or more
additional organic or inorganic substitutuent groups. Suitable organic and inorganic
substituents include but are not limited to hydroxyl, halogen, cycloalkyl, amino, mono-
substituted amino, di-substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted
dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, thioafkyl, thiohaloalkyl, alkoxy,
substituted alkoxy or haloalkoxy. When the alkyl is substituted with more than one
group then they may be the same or different.

The term “substituted alkenyl” denotes an alkenyl radical bonded to one or
more organic or inorganic substituent radicals, or preferably one, two, or more such

substitutents, Suitable organic and inorganic substituents include but are not limited to
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halogen, hydroxyl, cycloalkyl, amino, mono-substituted amino, di-substituted amino,
acyloxy, nitro, cyano, carboxy, carboalkoxy, alkylcarboxamide, substituted
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, alkylsulfonyl,
alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, substituted alkoxy or haloalkoxy. When
the alkenyl is substituted with more than one group then they may be the same or
different.

The term “substituted alkynyl” denotes an alkynyl radical containing I to &
carbons bonded to one or more organic or inorganic substituent radicals. Suitable
organic and inorganic substituents include but are not limited to halogen, hydroxyl,
cycloalkyl, amino, mono-substituted amino, di-substituted amino, acyloxy, nitro,
cyano, carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide,
dialkylcarboxamide, substituted dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl,
thioalkyl, thichaloalkyl, alkoxy, substituted alkoxy or haloalkoxy. When the alkynyl is
substituted with more than one group then they may be the same or different.

The term “cycloalkyl” denotes a carbocyclic radical which is structurally similar
to a cyclic alkane compound modified by the removal of at least one hydrogen from the
cyclic alkane and substitution therefore of a non-hydrogen group or residue. Cycloalkyl
groups, or residues radical may contain 1 to 8 ring carbons, 2 to 7 ring carbons, 3 to 6
ring carbons, 4 to 5 ring carbons, 3 to 18 ring carbons, 4 to 12 ring carbons, or 5 to §
ring carbons. A cycloalkyl radical may refer to an exocyclic radical fused to an aryl or
heteroaryl ring, in which case the number of carbon atoms excludes the aromatic
carbon atoms that are part of the aryl or heteroaryl ring.
containing 3 to 8 ring carbons. Examples include but are not limited to cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentyl, cyclohexyl, cycloheptyl and the like.

The term “substituted cycloalkyl” denotes a cycloalky! as defined above bonded
to one or more organic or inorganic substituent radicals. Suitable organic and inorganic
substituents include but are not limited to halogen, alkyl, hydroxyl, alkoxy, substituted
alkoxy, carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide,
dialkylcarboxamide, substituted dialkylcarboxamide, amino, mono-substituted amine
or di-substituted amino. When the cycloalkyl is substituted with more than one group,

they may be the same or different.
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The term “cycloalkenyl” denotes a cycloalkyl radical as defined above
additionally having at least one double bond in the ring. If the cycloalkenyl ring is
fused o an aryl or heteroaryl ring, the double bond is in addition to the “double” bond
of that is integral to the aryl or heteroaryl ring. Examples include but are not limited to
cyclopropenyl, 1-cyclobutenyl, 2-cyclobutenyl, 1-cyclopentenyl, 2-cyclopentenyl, 3~
cyclopentenyl, 1-cyclohexyl, 2-cyclohexyl, 3-cyclohexyl and the like.

The term “substituted cycloalkenyl” denotes a cycloalkenyl radical bonded to
one or more organic or inorganic substituent radioals. Suitable organic and inorganic
substituents include but are not limited to halogen, alkyl, ﬁydroxyl. alkoxy, substituted
alkoxy, haloalkoxy, carboxy, carboalkoxy, alkylearboxamide, substituted
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, amino, mono-
substituted amino or di-substituted amino. When the cycloalkenyl is substituted with
more than one group, they may be the same or different.

The term “alkoxy” as used herein denotes a substituent radical comprising an
oxygen atom with an alkyl radical bound thereto. Examples include but are not limited
to methoxy, ethoxy, #-propoxy, iso-propoxy, n-butoxy, ¢-butoxy, iso-butoxy and the
like.

The term “substituted alkoxy” denotes an alkoxy radical as defined above
bonded to one or more organic or inorganic substituent radicals. Suitable organic and
inorganic substituents include but are not limited to hydroxyl, cycloalkyl, amino, mono-
substituted amino, di-substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted
dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy,
substituted alkoxy or haloalkoxy. When the alkoxy is substituted with more than one
group is present then they may be the same or different.

The term amino denotes a substituted or unsubstituted trivalent nitrogen-
containing radical or group that is structurally related to ammonia (NHj) by the
substitution of one or more of the hydrogen atoms of ammonia by a substitutent group
or radical.

The term “mono-substituted amino” denotes an amino substituted with one
radicals selected from alkyl, substituted alkyl or arylalkyl wherein the terms have the

same definitions found herein.
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The term “di-substituted amino” denotes an amino substituted with two radicals
that may be same or different selected from aryl, substituted aryl, alkyl, substituted
alky! or arylalkyl wherein the terms have the same definitions as disclosed herein.
Examples include but are not limited to dimethylamino, methylethylamino,
diethylamino and the like.

The term “haloalkyl” denotes an alkyl radical, as defined above, substituted
with one or more halogens, such as fluorine, chlorine, bromine, or iodine preferably
fluorine. Examples include trifluoromethyl, pentaflucroethyl and the like.

The term “haloalkoxy” denotes a haloalkyl, as defined above, that is directly
attached to an oxygen to form trifluoromethoxy, pentafluorosthoxy and the like.

The term “acyl” denotes a radical containing a carbonyl (-C(O)-R group)
wherein the R group is hydrogen or has 1 to 8 carbons, such as, for example, formyl,
acetyl, propionyl, butanoyl, iso-butanoyl, pentanoyl, hexanoyl, heptanoyl, benzoyl and
the like.

The term “acyloxy” denotes a radical containing a carboxyl (-O-C(O)-R) group
wherein the R group comprises hydrogen or 1 to 8 carbons. Examples include but are
not limited to acetyloxy, propionyloxy, butanoyloxy, iso-butanoyloxy, benzoyloxy and
the like.

The term “aryl” denotes a radical comprising at least one unsaturated and
conjugated six membered ring analogous to the six memebered ring of benzene. Aryl
radicals having such unsaturated and conjugated rings are also known to those of skill
in the art as “aromatic” radicals. Preferred aryl radicals have 6 to 12 ring carbons.
Aryl radicals include but are not limited to aromatic radicals comprising phenyl and
naphthyl ring radicals.

The term “substituted aryl” denotes an aromatic radical whose aromatic ring is
bonded to one or more organic or inorganic substituent groups, radicals, or residues.
Suitable organic and inorganic substituents for aryl radicals include but are not limited
1o hydroxyl, cycloalkyl, aryl, substituted aryl, heteroaryl, heterocyclic ring, substituted
heterocyclic ring, amino, mono-substituted amino, di-substituted amino, acyloxy, nitro,
cyano, carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide,
dialkylcarboxamide, substituted dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl,
thioalkyl, alkoxy, substituted alkoxy or haloalkoxy radicals, wherein the terms are
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defined herein. When an aryl radical is substituted with more than one substituent
group radical, or residue then they may be the same or different.

The term “halo” or “halogen™ refers to a fluoro, chloro, bromo or iodo group.

The term “alkylsulfonyl” refers to a sulfone radical containing 1 to 8 carbons,
linear or branched. Examples include but are not limited to methylsulfonyl,
ethylsulfonyl, isopropylsulfonyl having the structures CHyS(O)2~, CHzCH28(0)z-,
(CH;3)2CHS(O),- respectively and the like.

The term “alkylsulfinyl” refers to a sulfoxide radical containing 1 to 8 carbons,
tinear or branched. Examples include but are not limited to methylsulfinyl,
ethylsulfinyl, isopropylsulfinyl having the structures CH3S(0)-, CH;CHz5(0)-,
(CH;),CHS(0)- respectively and the like,

The term “thioalky!” refers to a sulfide radical containing 1 to 8 carbons, linear

or branched. Examples include but are not limited to methylsulfide, ethyl sulfide,

isopropylsulfide having the structures CHsS-, CH;CH;S-, (CH3)CHS- respectively and

the like.

The term “thiohaloalkyl” denotes a thicalkyl radical wherein the alkyl moiety is
substituted with one or more halogens. Examples include but are not limited to
trifluoromethylthio, 1,1-difluoroethylthio, 2,2,2-trifluoroethylthio and the like.

The term “carboalk;my” refers to an alkyl ester of a carboxylic acid, wherein
alkyl has the same definition as found above. Examples include but are not limited to
carbormethoxy, carboethoxy, carboisopropoxy and the like.

The term “alkylcarboxamide” denotes a radical having the structure

~N(R)-C(0)- or -C(0)-N(R)- wherein a single alkyl group R is attached to the
nitrogen atom of an amide, i.c. . Examples include but are not limited to N-
methylcarboxamide, N-ethylcarboxamide, N-(iso-propyl)carboxamide and the like.

The term “substituted alkylcarboxamide” denotes a residue having “substituted
alkyl” group attached to the nitrogen atom of an alkylcarboxamide residue.

The term “dialkylcarboxamide” denotes two alkyl or arylalkyl R groups that are
the same or different attached to the nitrogen atom of a carboxamide (-C(O)-NR)(R™))
radical. Examples include but are not limited to N,N-dimethylcarboxamide, N-methyl-
N-ethylcarboxamide and the like.
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The term “substituted dialkylcarboxamide” denotes dialkylearboxamide resicue
having two alkyl groups attached to the nitrogen of the dialkylcarboxyamide residue,
whete one or both groups is a “substituted alkyl”, as defined above. It is understood
that these groups may be the same or different. Examples include but are not limited to
N,N-dibenzylcarboxamide, N-benzyl-N-methylcarboxamide and the like.

The term “alkylamide” denotes a residue comprising an acyl radical attached to
the nitrogen of an amine or monoalkylamine residue, wherein the term acyl has the
same definition as found above. Examples of an alkylamide include but are not limited
to acetamido, propionamido and the like.

The tetm “alkylene” denotes an acyclic or cyclic hydrocarbyl radical containing
one to nine carbons that bridges two groups, such as, for example, Ar; and Ar, to give
Arj-alkylene-Ar,. Examples of alkylene radicals include but are not limited to:

2o 0 Q0
and the like.

1
CHy, -CH,CHy, -CH-, 6= 3¢ >e» >,
CH, CH,

The term “substituted alkylene” denotes an alkylene radical defined above
containing one to nine carbons that is further substituted with at least one additional
group, selected from but not limited to hydroxyl, cycloalkyl, amino, mono-substituted
amino, di-substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted
dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy,
substituted alkoxy or haloalkoxy. When the alkylene is substituted with more than one
group then they may be the same or different.

The term “heterocyclic ring” is a radical that comprises at least a five-
membered or six-membered ring that are completely or partially saturated and comprise
at least one ring heteroatom but no more than three ring heteroatoms, selected from
nitrogen, oxygen and/or sulfur, Bxamples include but are not limited to morpholino,
piperidinyl, piperazinyl, tetrahydrofuranyl and the like.

The term “substituted heterocyclic ring” refers to a heterocyclic ting bonded to
one or more organic or inorganic substituent radicals. Suitable organic and inorganic

substituents include but are not limited to halogen, hydroxyl, alkyl, substituted alkyl,
8
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haloalkyl, pheny!, substituted phenyl, heteroaryl, amino, mono-substituted amino, di-
substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy, alkylcarboxamide,
substituted alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide,
alkylsulfony), alkylsulfinyl, thioalkyl, alkoxy, substituted alkoxy or haloalkoxy. When
the heterocyclic ring is substituted with more than one group then the groups may be
the same or different.

The term “heteroaryl” is an aromatic radical that comprises at least a five-
membered or six-membered unsaturated and conjugated ring containing at least two
ting carbon atoms and 1 to 4 ring heteroatoms selected from nitrogen, oxygen and/or
sulfur. Such heteroaryl radicals are often alternatively termed “heteroaromatic” by
those of skill in the art. In some embodiments the heteroaryl radicals have from two to
twelve ring carbon atoms, or alternatively 4 to 5 ring carbon atoms in the heteroaryl
ring. Examples include, but are not limited to, pyridinyl, pyrimidinyl, pyrazinyl,
pyrrolyl, furanyl, tetrazolyl, isoxazolyl, oxadiazolyl, benzothiophenyl, benzofuranyl,
quinolinyl, isoquinolinyl and like radicals or residues.

The term “substituted heteroaryl” denotes a heteroaryl radical as defined above
wherein the heteroaryl ring is bonded to one or more organic or inorganic substituent
radicals. Suitable organic and inorganic substituent radicals for heteroary! radicals
include but are not limited to hydroxyl, cycloalkyl, aryl, substituted aryl, heteroaryl,
heterocyclic ring, substituted heterocyclic ring, amino, mono-substituted amino, di-
substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy, alkylcarboxamide,
substituted alkylcarboxamide, dialkylearboxamide, substituted dialkylcarboxamide,
alkylsulfonyl, alkylsulfinyl, thioalkyl, alkoxy, substituted alkoxy or haloalkoxy
radicals, wherein the terms are defined herein. When the heteroaryl is substituted with
more than one substituent group then they may be the same or different. The organic
substituent radicals may each comprise between 1 and 18 carbon atoms, 1 and 12
carbon atomns, 1 and 6 carbon atoms, or between 1 and 4 carbon atoms.

The term “amide” as defined hereby and used in the instant specification refers
1o a functional group or residue that contains a carbonyl (CO) group bound to a

nitrogen atom, i.e. a residue having the formula:

JP 2005-500379 A 2005.1.6



—
L T e T e T e T e T e T e T e B e N s T e T e T e, T e T e TR e, T e, TR e T e, T e T e T e T e T e TR e T e T e B e |

(94)

WO 03/016267 PCT/US02/26476

15

20

C-——N\‘;ﬁd

The term radical, as used in the specification and concluding claims, refets to a

%ﬁ%

fragment, group, or substructure of an organic compound regardless of how the
compound is prepared, or the presence of other substituent groups on the radical. For
example, certain embodiments of the invention comprise 5,6,7,8-tetrahydro-2-naphthyl
radicals, i.e. fragments having the structure:

A 5,6,7,8-tetrahydro-2-naphthyl radical itself further comprises a benzene
radical and a cyclohexene radical, or may be further substituted with one or more other
substitutent groups or tadicals, including, for example, methy! or other radicals, as
disclosed elsewhere herein. The term “radical” as used herein is not to be confused with
certain reactive chemical compounds having unpaired electrons, known to those of skill
in the art as “free radicals.

A residue of a chemical species, as used in the specification and concluding
claims, refers to the moiety that is the resulting product of the chemical species in a
particular reaction scheme or subsequent formulation or chemical product, regardless of
whether the moiety is actually obtained from the chemical species. Thus, an ethylene
glycol residue in a polyester refers to one or more —QCH2CH20- repeat units in the
polyester, regardless of whether ethylene glycol is used to prepare the polyester.

By the term "effective amount" of a compound or composition as provided
herein is meant a nontoxic but sufficient amount of the compound or composition to
provide the desired function, such as the inhibition or activation of a particular enzyme,
a regulation of gene expression, or the treatment of a disease condition. The exact
amount required will vary from subject to subject, depending on the species, age, and
general condition of the subject, the severity of the disease that is being treated, the
particular compound used, its mode of administration, and the like. Thus, itis not

possible to specify an exact veffective amount. However, an appropriate effective

10
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amount may be determined by one of ordinary skill in the art using only routine
experimentation.

It must be noted that, as used in the specification and the appended claims, the
singular forms "a," "an" and "the" can include plural referents unless the context clearly
dictates otherwise. Thus, for example, reference to "an aromatic compound" includes

mixtures of aromatic compounds.

Compositions
Some disclosed embodiments of the invention relate to compounds of Formula
®:
R1
Ary=rA AT, -<
1-{- -]: ‘ N—O—Rz
@
whereinnis 0 or 1;

Ary is a substituted or unsubstituted aryl radical or a substituted or unsubstituted
heteroaryl radical;

Ar, is a substituted or unsubstituted aryl radical or a substituted or unsubstituted
‘Theteroaryl radical;

A is a substituted or unsubstituted bridging radical comprising a connected
chain of atoms comprising from one to nine carbon atoms and optionally comprising
one or two heteroatoms selected from O, S and N, wherein N is further substituted with
hydrogen, alkyl or substituted alkyl;

R, is hydrogen, a substituted or unsubstituted amino radical, or a substituted or
unsubstituted organic radical comprising from one to 12 carbon atoms; and

Ry is hydrogen, or a substitted or unsubstituted organic radical comprising
from one to 12 carbon atoms;

or a pharmaceutically acceptable salt thereof.

In some embodiments, the Ar; radicals may comprise an aryl or heteroaryl
radical optionally substituted with hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, halogen, cyano, nitro, hydroxyl,
acyloxy, alkoxy, substituted alkoxy, acyl, amino, mono-substituted amino, di-

substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted

11
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alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide,
alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, arylcarbamate,
heteroaryl, haloalkoxy, alkylsulfonyl, alkylsulfinyl, thioalkyl or thiohaloalky radicals.

In other embodiments, the Ar; radical may comprise a substituted aryl or
heteroaryl radical wherein two substituents together with the aryl or heteroaryl ring of
At form a cycloalkyl, substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl
optionally comprising 1 or 2 heteroatoms selected from O, S, SO, SOz and N, wherein
N is further substituted with hydrogen, alkyl or substituted alkyl. In these
embodiments, Ar; may be optionally substituted with hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, cyano, nitro,
hydroxy], acyloxy, alkoxy, substituted alkoxy, acyl, amino, mono-substituted amino,
di-substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide,
alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, arylcarbamate,
heteroaryl, haloalkoxy, alkylsulfonyl, alkylsulfinyl, thioalkyl or thichaloalkyl radicals.
The organic substituent radicals may each independently comprise between 1 and 18
carbon atoms, 1 and 12 carbon atoms, 1 and 6 carbon atoms, or between 1 and 4 carbon
atoms.

Certain embodiments of the invention relate to compounds whereinn is 0 ot 1;
i.e. the bridging “A” group may be either present or absent, so as to give compounds of

the structures indicated below.

R, R4
Ary ——Arz—< or An—A _A'2'<
N—0O—R; N—O—R;
n=0 n=1

The bridging A groups may comprise an alkylene or substituted alkylene group
or radical optionally comprising 1 or 2 heteroatoms selected from O, S and N, wherein
the heteroatoms are substituted for a carbon atom of an A group. N atoms may be
further substituted with a variety of substituent groups, including hydrogen, alkyl or
substituted alkyl.

Examples of bridging “A” radicals having heteroatoms therein include, for

example:
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NH
SO O (Q [\) and the like.

C C C.
(I3Ha » _H/ ~> SN ZNg—

In some embodiments, the Ar, radical of the compounds of the invention may
be an aryl or heteroaryl optionally substituted with hydrogen, alkyl, substituted alkyl,
afkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, cyano, nitro,
hydroxyl, acyloxy, alkoxy, substituted alkoxy, hydroxyl, acyl, amino, mono-substituted
amino, di-substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide,
alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, arylcarbamate,
heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, alkylsulfonyl, alkylsulfinyl,
thioalkyl or thiohaloalkyl.

In some embodiments, the R; radical may be hydrogen, or a substituted or
unsubstituted organic radical comprising from one to 12 carbon atoms, from one to 6
carbon atoms, or from one to four carbon atoms. Suitable radicals include but are not
limited to an alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, amino, mono-
substituted amino or di-substituted amino radical..

In some embodiments, the R, radical may be hydrogen, or a substituted or
unsubstituted organic radical comprising from one to 12 carbon atoms, from one to 6
carbon atoms, or from one to four carbon atoms. Suitable radicals include but are not
limited to an alkyl, substituted alkyl, cycloalkyl or substituted cycloalkyl. In some
embodiments, the R, radical is hydrogen.

In still other embodiments Ary is an aryl or pyridyl radical optionally substituted
with hydrogen, alkyl, substituted alky, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, halogen, cyano, nitro, hydroxyl, acyloxy, alkoxy, substituted alkoxy, acyl,
amino, mono-substituted amino, di-substituted amino, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted

dialkylcarboxamide, alkylsulfonamide, arylsulfonamide, alkylurea, arylurea,
alkylcarbamate, arylcarbamate, heteroaryl, haloalkoxy, alkylsulfonyl, alkylsulfinyl,
thioalky! or thiohaloalkyl.

1n some other embodiments two substituents together with Ary bonded thereto
form a cycloalkyl, substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl

13
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optionally comprising 1 ot 2 heteroatoms selected from O, 8, SO, SOz and N, wherein
N is further substituted with hydrogen, or an organic radical having between 1 and 12,
or 1 and 6, or 1 and 4 carbon atoms. N- radicals comprising an alkyl or substituted
alkyl, haloalkyl, acyl, alkylsufonyl, aryl, substituted aryl, heteroaryl, or substituted
heteraryl radical may be beneficial in some embodiments.

In many embodiments, the Ar; aryl or heteroaryl ring and/or the additional
cyclic ring radical bonded thereto may have 1,2, 3,4, 5, 6, or 7 non-hydrogen
substituent radicals bonded to one or more ring atoms of the aryl, heteroaryl, or
additional cyclic ring radicals. In many embodiments, the additional cyclic ring radical
may have between 2 and 5 non-hydrogen substituent radicals bonded thereto.

In many embodiments Ar; and its substitutent groups together comprise a total
of between 6 to 30 carbon atoms, or 8 to 25 carbon atoms, or 10 to 20 carbon atoms,

In one embodiment the two substituents bonded to Ar are ortho with respect to
each other thereby forming a fused ring with Az, one specific example is shown in
Formula (II):

Rs Rg

A
Rz
(Ir)
wherein: Rs and Re together with the aromatic ring form a cycloalkyl, substituted
cycloalkyl, cycloalkenyl or substituted cycloalkenyl optionally comprising 1 or 2
heteroatoms selected from O, S, SO, SOz and N, wherein N is further substituted with
hydrogen, alkyl or substituted alkyl; and R7 and Rg are independently or together
hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, halogen, cyano, nitro, hydroxyl, acyloxy, alkoxy, substituted alkoxy, acyl,
amino, mono-substituted amino, di-substituted amino, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted
dialkylcarboxamide, alkylsulfonarnide, arylsulfonamide, alkylurea, arylurea,
alkylcarbamate, arylcarbamate, heteroaryl, haloatkoxy, alkylsulfonyl, alkylsulfinyl,
thioalkyl or thichaloalkyl.
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In one embodiment related to Formula (II), Rs and Rg together with the aromatic

ring bonded thereto form a 5,6,7,8-tetrahydro-2-naphthyl radical:

In another embodiment related to Formula (II), Rs and Re together with the
aromatic ring bonded thereto form a 5,6,7,8-tetrahydro-2-napthyl radical substituted
with alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
‘halogen, cyano, nitro, hydroxyl, acyloxy, alkoxy, substituted alkoxy, acyl, amino,
mono-substituted amino, di-substituted amino, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted
dialkylcarboxamide, alkylsulfonamide, arylsulfonamide, alkylurea, arylurea,
alkylcarbamate, arylcarbamate, heteroaryl, haloalkoxy, alkylsulfonyl, alkylsulfinyl,
thicalkyl or thichaloalkyl.

In other embodiments related to Formula (IT) Rs and Re together with the
aromatic ring bonded thereto form a cycloalkyl or substituted cycloalkyl, such asa
polycyclic radical; wherein Ry is methyl, ethyl, trifluoromethyl, methoxy or
dimethylamino; and Ry is hydrogen. In some embodiments the polycyclic radical is:

1) 3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl,

2)

3)
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4) 3-methoxy-5,5.8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl, or

3)

In one embodiment, Rs and Rg together with the Ar of Formula () form a
substituted cycloalkyl with to give the 5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-
naphthyl radical:

10 and in still another embodiment, Rs and Rg together form a substituted cycloalkyl with
the Ar; of Formula (I) optionally comprising 1 or 2 nitrogen heteroatoms to give 1-

isopropyl-7-methyl-1,2,3 4-tetrahydro-6-quinolinyl radical;

In other embodiments related to Formula (II), at least one of Rs, Rs and Rg is an
bulky organic substituent, such as an alkyl, a substituted alkyl, a cycloalkyl, a

16
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substituted cycloalkyl, a heterocyclic, a substituted heterocyclic, a heteroaryl, a
substituted a heteroaryl, an aryl, or a substituted aryl radical. In some preferred
embodiments, at least one the Rs, Rs and Rs substituents are sterically bulky alkyl or
substituted alkyl radicals have the formula

‘?20

g —'?—'Rm

Rz
wherein Rao, Ra1, and Ry, can be independently selected from hydrogen, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocyclic or substituted
heterocyclic ring. Preferably, at least two of the Rag, Ra1, and Ra» substifuents have
carbon atoms bound to the central carbon atom, and no more than one of Rap, Ray, and
Ry, are hydrogen, so as to form at least a secondary Ry, group. For example, Rag and
Ry may both comprise alkyl groups, while R;; is hydrogen. Alternatively, Ry and Ry
may, together with the illustrated carbon atom, form a cycloalkyl, substituted
cycloalkyl , heterocyclic or substituted heterocyclic ring, while Ry, is an independent
substitutent as defined abo\}e, In another embodiment, Rzo and Rg; together with the
carbon atom may form an aryl, a substituted aryl, a heberoaryl, or a substituted
heteroaryl ring, and Ry, would be absent.

Even more preferably, none of Rag, Ry, and Ry are hydrogen, and Ry therefore
comprises a tertiary carbon atom and/or a tertiary group. In many embodiments, the
Rs, Rs and Ry groups comprises at least 4 carbon atoms, or may comprise between 4
and 15 carbon atoms, or between 4 and 12 carbon atoms.

The bulky substituent radical may be a substituted radical of the Formula:
ann

Roo

Ras TRp

wherein:

Rao, Ro1 and Ry, are at any position on the ring radical and are independently
hydrogen, halogen, alkyl, hydroxy, carboxyl, alkylcarboxamide or dialkylcarboxamide,
In one embodiment Rzo, Rz and Ry, are hydrogen, such that the substituted cycloalkyl

is an adamantyl radical of the Formula :
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Some embodiments of the invention relate to compounds wherein the bulky

substituent radical is a substituted heterocyclic radical of the formula:

ann
Ros Rag )
Ros Rao/m
N
Ry Ros
Ros
wherein:
misOor1;

Ras, Ros and Ryg can be attached to any carbon on the substituted
heterocyclic radical except for the carbons beating Ry and Ras or Ryg and Rso
and are independently hydrogen, halogen, alkyl, hydroxy, carboxyl,
alkylcarboxamide or dialkylcarboxamide;

Ry and Ryg are independently hydrogen, halogen, or hydroxy; or Rz7
and Rag together form a carbonyl radical;

Ry and Ry are independently hydrogen; or Rop and Rso together form a
carbonyl radical.

In certain preferred embodiments, the bulky substituent group is a phenyl, a 2-
pyridyl, a 3-pyridyl, a 4-pyridyl, a 1-alkylcyclohexyl, or an adamantyl residue.

Additional disclosures regarding non-oxime compounds having bulky
substitutents for the Ar; groups desctibed in the preceeding several paragraphs are
described in co-pending U.S. Utility Application Serial No. 10/094,142, filed March 7,
2002, which is hereby incorporated herein by this referene, in its entirety, for its
additional disclosures relating to the structures of similar bulky substituents for Az,
and for methods of making precursors and compounds containing such substructure

fragments.

18
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In the compounds of the invention, the Arz aryl or heteroaryl aromatic group
bearing the oxime sustituent radical may be unsubstituted, or substituted with 0, 1,2, or
3 additional non-hydrogen substituent groups. Examples of suitable substituent
radicals for Ar, include one or more of alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, halogen, cyano, nitro, hydroxyl, acyloxy, alkoxy,

substituted alkoxy, acyl, amino, mono-substituted amino, di-substituted amino,

carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide,
dialkylcarboxamide, substituted dialkylcarboxamide, alkylsulfonamide,
arylsulfonamide, alkylurea, arylurea, alkylcarbamate, arylcarbamate, heteroaryl,
haloalkoxy, alkylsulfonyl, alkylsulfinyl, thioalkyl or thiohaloalkyl radicals. The
organic substituent radicals may each independently comprise between 1 and 18 carbon
atoms, 1 and 12 carbon atoms, 1 and 6 carbon atoms, or between 1 and 4 carbon atoms.

In some embodiments, Ar1 is a residue of Formula (200):

I:H B:Ar———s
J—K
(200)
wherein:
a) the B, H, I, J and K residues are independently selected from —C(0)-, -C(S)-,
-0-, -S-, NR101)--N(R102)-, -CRi103)(R104)-» -C(Ruos}Ri06)-, 0 -CR107)(Rigg)-

residues, and from zero to two of the B, H, I, J or K residues may be absent;

wherein:

i) Rio1> Ruoz Rioz, Rioss Ries, Rios, Rio7 and Rugs are independently selected
from hydrogen, hydroxyl, a halogen, amino, or an organic residue
comprising 1 to 12 carbon atoms; or two of the Rio1, Ri02, Rioss Rigs,
Rios, Rigs, Rig7 and Rygs Tesidues may be connected together to form an
exocyclic substituent residue comprising 1 to 6 ring carbon atoms and
from O to 3 optional ring heteroatoms selected from O, S, or N; and

ii) B, H, L, J and K together with the Ars form a ring containing at least one

amide residue having the formula
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Ry
_N\/\
wherein Ry is a Ryo; or Rigz residue.
In some embodiments B, H, I, J and K together with Ar; form a ring containing
at least one amide residue having the Formulae (205a-k) and Ar, is an aryl or
5 substituted aryl:

R101 R Ri12 Rw1 Ri11 R R1D1 R111
\ 12 R112
N
R
O 103
/) Rw;;g/\, Rigg
Ris g R R
104 110 , R R 105 R11o
104 Rips Rigs 110 2 Rios Ryg, Rios
(2052) (205b) 2050
Riot Rm Rea R1°‘ Rm R112 Rio1 Rinn g

o= 1(}—% o= L YXL\{—é

Ri10 R110 Rio R
Rmz > 4 Rios Rips '™°
(205d) (205¢) (2056
Riot Ryqy R1
Ri11 Rypa o ! ’ Ri12 Q R Ry12
X/, N,
o. Rigz~! I \,J ,)
RioR R11u Riog Ryjg M08 Ris R
1083404 Rios R105R‘°5 s Rioa Rags 108 110
(205¢) (205h) (2051)
R
" Ru Ry12 101 Rm an
~/7
j: I,\) Riog j/\,
R1oz Ri1o Rm R110
(205)) (2051:)

10 wherein Rios, Riozs R103, Rios, Ruos, Rugss Rior, Rios, Rito, Ruit or Rygz may be
independently selected from inorganic substitutents, which include but are not limited
to inorganic substitutents such as hydrogen, halogen, cyano, nitro, hydroxyl, or amino.
Altemnatively, Rio1, Rigz, Rios, Rio4, Rios, Rios, Rioz, Ros; Rizo, Rypr or Rizmay
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comprise an organic residue. Examples of suitable organic residues include but are not
timited to an alkyl, substituted alkyl, haloalkyl, alkenyl, substituted alkemyl, alkynyl,
substituted alkynyl, acyloxy, amino, mono-substituted amino, di-substituted amino,
alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylearbamate, arylcarbamate,
aryl, heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thicalkyl, thiohaloalkyl,
carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide,
dialkylcarboxamide or substituted dialkylcarboxamide residue. In some embodiments,
preferred Ryo, Rioz, Rios, Rios, Rios, Rios, Riors Rios, Rutg, Run or Rypz groups are an
alkyl, substituted alkyl, haloalkyl, alkoxy, substituted alkoxy, or haloalkoxy residues,
particularly those comprising from 1 to 6 carbons, or 1 to four carbons.

Additional disclosures regarding non-oxime compounds having aromatic
substructure fragments analogous to the At groups described in the preceeding several
paragraphs are described in co-pending U.S. Provisional Application Serjal No.
60/362,732, filed March 8, 2002, which is hereby incorporated herein by this referene,
in its entirety, for its additional disclosures relating to the structures of similar aromatic
substructure fragments for Ary, and for methods of making precursors and compounds
containing such substructure fragments.

In some other embodiments, Ary is a residue of the formula
N—M
A

Raosf

Raeo
wherein:

ay Raoo, Raor and Rapz are independently selected from hydrogen, hydroxyl,
a halogen, amino, or an otganic residue comprising 1 to 12 carbon
atoms;

b) N, arc the number of heteroaryl ring nitrogens selected from 0, 1 or2;

c) L, M, N, Q and T residues are independently selected from -C(O)-, -
C(8)-, -O-, -S-, “N(R203)~-N(Ra04)-, -C(Ra0s)(Raoe)-> ~C(Rz07)(Rag)-, or -
C(Rap)(Rz10)- residues, and from zero to two of the L, M, N, Q or T
residues may be absent;

wherein:

21
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i) Rz, Rao1, Raoz, Raas, Raos, Roos, Raos, Rao7, Raos, Racs, and Reip are
independently selected from hydrogen, hydroxyl, a halogen, amino, or an organic
residue comprising 1 to 12 carbon atoms; or two of the Raos, Rao4, Ra0s, Raos, Rao7, Raos,
Rago and Rajp residues may be connected together to form an exocyclic substituent

5 residue comprising 1 to 6 ring carbon atoms and from 0 to 3 optional ring heteroatoms
selected from O, S, or N.
For example, L, M, N, Q and T together with a substituted or unsubstituted aryl

may form a ring having the Formulaes (305a-k):

00 >
o (305d) (305¢)
5206 Raos ;?206 Raos

R; R
20 20 _ R203
Raog a Ragg N

& e Rt "N &

Raoi /’\‘/ Rao7 S Rao{ 5
R0z Rao2 Rao3
Raoo ’ Raoo 4 Rago
(305¢) (305h) (3050)
Rags Raos R
206
Rapr ~Raoa Raps
Rogg N Q
0.
Raoi™ N ) 1, “ &
/ /
Raoi o/ Rao 5
R2n2/ Rzoz/
Rago R Reoo
(305%) (305K)
22
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wherein

Ra00, Rao1, Ragz, Raoz, Raos, Raos, Raos, Rao7, Raos, Raoo, and Rayg are
independently or together hydrogen, alkyl, substituted alkyl, haloalkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, halogen, cyano, nitro, hydroxyl,
acyloxy, amino, mono-substituted amino, di-substituted amino, alkylsulfonamide,
substituted alkylsulfonamide, arylsulfonamide, heteroarylsulfonamide, alkylurea,
alkylthiourea, arylurea, acyl, substituted acyl, alkylcarbamate, arylcarbamate,
alkylthiocarbamate, substituted alkylthiocarbamate, arylthiocarbamate, heteroaryl,
substituted heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thicalkyl, alkylsulfoxide,
alkylsulfonyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted
alkylcarboxamide, dialkylearboxamide or substituted dialkylcarboxamide sustituent
radicals.

Additional disclosures regarding non-oxime compounds having aromatic
substructure fragments analogous to the A groups described in the preceeding several
paragraphs are described in co-pending U.S. Provisional Application Serial No.
60/362,702, filed March 8, 2002, which is hereby incorporated herein by this referene,
in its entirety, for its additional disclosures relating to the structures of similar aromatic
substructure fragments for Ary, and for methods of making precursors and compounds
containing such substructure fragments.

In many embodiments Ar, ring and its substitutent groups together comprise a
total of between 4 to 20 carbon atoms, or 4 to 15 carbon atoms, or 5 to 10 carbon
atoms.

In some embodiments of the invention Ar, is of the following formulas:

R
# Z >
A S
(Illa) (IITb) (o)
Ryg Ris Ris
Xy X IL
e OEIC
/- e F
Ris > " Rig Rig
23
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va) Ivb) Ive)

wherein wherein Ny is 1 or 2 and the nitrogen atoms are unsubstitated ring atoms, Rys,
Ry and Ry7 are independently or together hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, halogen, cyano, nitro, hydroxyl,
acyloxy, alkoxy, substituted alkoxy, acyl, amino, mono-substituted amino, di-
substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted
alkylearboxamide, dialkylcarboxamide, substituted dialkylcarboxamide,
alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, arylcarbamate,
heteroaryl, haloalkoxy, alkylsulfonyl, alkylsulfinyl, thioalkyl or thiohaloalkyl.

Formulaes (IVa), (IVb) and (IVc) represent different nitrogen containing
heteroaryl tadicals for Ar;,wherein one or two ring nitrogens are present and can be at
any position not already substituted with another group. By way of an example, when
one ting nitrogen is present in Formula (IVb) the following structures are within the

scope of the invention:

Rig Rig Rig
Yh\f S
VN > /x)%4 or /\)§:‘
Ris Ris Ris

Similarly, when two ring nitrogens are present in Formula (IVb) the following

structures are within the scope of the invention:

R€/\ R(a
i/N)\f g /*)\f miml " E)/\)\f
(X1I) X1v) Xv) XVI)

and Rys and Ry have the same definition as above.

1t is understood that the Formulaes disclosed herein are general structures and
where applicable can represent more than one bonding orientation with respect to other
tadicals in Formula (I) and other embodiments disclosed herein, such as, for example,

Formula (X), can represent either Formula (XT) or Formula (XID):
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R1\5 R\15
P i
Ar e R Ar. . A R
1TA / N/km 1 1~[A / N 1
h Ris n Ris | R
~o—Re o
(X1 (X
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wherein Ar; A, n, Ry and Rs have the same meaning as defined above.

In other embodiments n is 1 and A is an alkylene optionally comprising 1 or 2
heteroatoms selected from O or N, wherein N is further substituted with hydrogen or
alkyl.

In one embodiment R; is hydrogen, alkyl or substituted alkyl.

In another embodiment R; is hydrogen, alkyl or substituted alkyl.

In still another embodiment R; or R, are hydrogen.

This invention also relates to a pharmaceutical formulation comprising one or
more compounds disclosed herein in an admixture with a pharmaceutically acceptable
excipient.

Certain compounds disclosed herein (especially the oxime and oxime
derivatives of the invention) may exist in either the pure sy# or pure an#i configuration
or a mixture of syz and anti configurations. Both configurations and/or mixtures
thereof are within the scope of the invention.

The compounds disclosed herein may also include salts of the compounds, such
as salts with cations. Cations with which the compounds of the invention may form
pharmaceutically acceptable salts include alkali metals, such as sodium or potassium;
alkaline earth metals, such as calcium; and trivalent metals, such as aluminum. The
only constraint with zespect to the selection of the cation is that it should not
unacceptably increase the toxicity. Also, compounds disclosed herein may include
salts formed by reaction of a nitrogen contained within the compound, such as an
amine, aniline, substituted aniline, pyridyl and the like, with an acid, such as HCI,
carboxylic acid and the like.

The present invention provides, but is not limited to, the specific compounds set
forth in the Examples as well as those set forth below, and a pharmaceutically
acceptable salt thereof:

25
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3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
methoxybenzaldehyde oxime,
0.

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

5 trifluoromethoxybenzaldehyde oxime,

FiC-o
e,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
dimethylaminobenzaldehyde oxime,

10 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-4-

methoxybenzaldehyde oxime,

5-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-6-methoxy-3-

15 pyridinecarboxaldehyde oxime,

6-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-methoxy-2-
pyridinecarboxaldehyde oxime,

26
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3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6-
hydroxybenzaldehyde oxime,

3-(3,5.5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6-
dimethoxybenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6-
dihydroxybenzaldehyde oxime,

3-(1,4-Diisopropyl-6-methyl-1,2,3 4-tetrahydro-7-quinoxaliny1)-4-

methoxybenzaldehyde oxime,

A

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4-
dimethoxybenzaldehyde oxime,

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

methoxybenzaldehyde oxime,
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3-(1-Isopropyl-7-methyl-1,2,3,4-tetrahydro-6-quinolinyl)-4-

methoxybenzaldehyde oxime,

3-(3.5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthy1)-4,5-
dimethoxybenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
hydroxybenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-5-

fluorobenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-2,5-

difluorobenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

chlorobenzaldehyde oxime,
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<.

Neoy

ﬁ;o

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthy1)-4-

methylbenzaldehyde oxime,

Cln

"OH

()
W,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
ethylbenzaldehyde oxime,

4,

3-(3,5,5,8,8-Pentamethy1-5,6,7,8-tetrahydro-2-naphthyl)-4-
trifluoromethylbenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthy1)-4-
ethoxybenzaldehyde oxime,

‘O "OH

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-ethoxy-2-

fluorobenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethy-5,6,7,8-tetrahydro-2-naphthy1)-4-

isopropoxybenzaldehyde oxime,
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~

0.

Ao eron

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

methylamino-5-bromobenzaldehyde oxime,

H Br

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

aminobenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

acetamidobenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-ethoxy-2,5-

difluorobenzaldehyde oxime,

3-(3-Methoxy-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

triflucromethoxybenzaldehyde oxime,
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3-(3-Dimethylamino-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-
4-trifluoromethoxybenzaldehyde oxime,
FaC-0.

3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrabydro-2-
naphthyl)-4-methoxybenzaldehyde oxime,

3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-
naphthyl)-4-methylbenzaldehyde oxime,

n

CF3

"OH

<
§9

3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-
naphthyl)-4-ethylbenzaldehyde oxime,

q

CF3

§

N‘OH

@,
W,

3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2~
naphthyl)-4-trifluoromethoxybenzaldehyde oxime,
F3C~q,

>N-on

CF3
3-(3-Dimethylamino-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-

4-dimethylaminobenzaldehyde oxime,
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3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-
naphthyl)-4-chlorobenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

acetoxybenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-4-
hydroxybenzaldehyde oxime,

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-(1-propen-3-
yl)-benzaldehyde oxime,

D

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthy1)-4-hydroxy-5-
fluorobenzaldehyde oxime,
F

¢

N

3

HO.
O “OH

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-hydroxy-2,5-

difluorobenzaldehyde oxime,
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3-(3,5,5,8, 8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-2,6-
difluorobenzaldehyde oxime,
0 F

5 3-(3,5,5,B,S-Pentamethyl—s,6,7,8-teI:rahydro-z—naphthyl)-4—meﬂ10xy-5,6-

diflucrobenzaldehyde oxime,

3-(3-Trifluoromethyl-5, ,5,8,8-tetramethy1-5,6,7,8-tetrahydro-2-
naphthy!)-4-dimethylaminobenzaldehyde oxime,

3-(3,5-Di-t-butyl-4-hydroxyphenyl)-4-methoxybenzaldehyde oxime,

@ Mo

3-(3-Bthyl-5,5,8,8-tetramethyl-5,6,7,8-tetralydro-2-naphthyl)-4-
trifluoromethoxybenzaldehyde oxime,
FiC~0,

v

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3-

methoxybenzaldehyde oxime,
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OH
4-[3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

trifluoromethoxy-benzyloxy] benzaldehyde oxime

5 or
4-[2-(Methyl-pyridin-2-yl-amino)-ethoxy] benzaldehyde oxime

L
NNO
! \©\;N.OH

Making the Compositions
10 Various synthetic methods may be employed by those of skill in the art in the

production of the compounds and intermediates disclosed herein. For example, the
many known methods of organic chemistry may be employed to provide precursor

carbonyl compounds as shown below,

Ry Ry
Ar1——Arz—< or Arn—A—Arn -<
(o] o}

15 wherein Ay, Arz, and/or Ry may be as described in any of the embodiments herein,
These precursor carbonyl compounds could be prepared, for example, by acylation of
the corresponding aromatic compounds, or other alternative methods. The precursor
carbonyl compounds could then be treated with hydroxylamine, or a derivative thereof,
to provide the desired oxime or oxime derivative compounds of the invention

20 A representative set of synthetic pathways are shown in Figure 4 whenn =0 (i.e
10 bridging A group is present. One method, for example, includes coupling a boronic
acid of Formula (XX), Ri4 = H, with a carbonyl-containing aryl bromide of Formula
(XXI), R;s = Br, to give biaryl (XXIV) that is substituted with a carbonyl group, such
as, for example, a formyl group (i.e., R = H). Alternatively, boronic acid (XX) may be
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coupled with aryl bromide (XXV), Ris = Br, to give biaryl (XXVI) that is subsequently
formylated using techniques known in the art, such as the Vilsmeier or the Vilsmeier-
Haack reaction, the Gatterman reaction, the Duff reaction, the Reimer-Tiemann
reaction or a like reaction. Coupling reactions such as that described for the formation
of Biaryl (XXIV) and (XXVI) may also be conducted using boronic esters, such as
where Ris together with the boron form a pinacol borate ester (formation of pinacol
esters: Ishiyama, T., etal., J. Org. Chem. 1995, 60, 7508-7510, Ishiyama, T, etal.,
Tetrahedron Letters 1997, 38, 3447-3450; coupling pinacol esters: Firooznia, F. et al.,
Tetrahedron Letters 1999, 40, 213-216, Manickam, G. et al., Synthesis 2000, 442-446;
all four citations incorporated herein by reference). In addition, Rys may also be I, Cl
or triflate (derived from a phenol). Biaryl (XXVI) may also be acylated, for example
by the Friedel-Crafts Acylation reaction or the like. In one embodiment, the biaryl
(XXVI) is formylated. Alternatively, in a two step manner, biaryl (XXVI) is
formylated by first performing a halogenation step to give biaryl (XXVII), such as a
bromination, followed by a halogen-metal exchange reaction using an alkyl lithium and
reaction with DMF or equivalent known in the art to give biaryl (XXIV) where R is H.
The carbonyl group of biaryl (XXIV) may subsequently be condensed with a
hydroxylamine derivative to give biaryl (XV). In one embodiment the hydroxylamine
derivative is hydroxylamine (i.e., R = H).

In an alternative manner, the coupling may take place between aryl (XXII), such
as, for example, where Rys = Br, and boronic acid (XXIII, Ris = H) to give the above
mention biaryl (XXIV). Also aryl (XXII) may be coupled with boronic acid (XXXI) to
give biaryl (XXVI). Employing the same strategy as described above biaryl (XXVI)
may be either formylated or acylated to achieve biaryl (XXIV).

Aryl (XX) can be readily produced by reaction of Ar;-Halide, such as bromide,
with an alkyl lithium to give the Ar)-lithium that is subsequently allowed to react with a
borate ester and hydrolysized to give aryl (XX) wherein Ry4 is hydrogen. In another
method, aryl (XX) can be prepared by reacting Ary-Triflate with a pinacoldiboron in the
presence of a pallidium catalyst, such as, dppf, to give the corresponding aryl (XX)
wherein the two Ry groups together with the boron form a pinacol ester. In another
embodiment, aryl (XXIII) can be readily obtained by first protecting the carbonyl group

using methods known in the art, such as, for example, an acetal or ketal, and then
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reacting the halide, such as a bromide, with an alkyl lithium to give the Ar,-lithium that
is subsequently allowed to react with a borate ester and hydrolysized to deprotect the
carbonyl group and give aryl (XXIII) wherein Ry4 is hydrogen. In another method, aryl
(XXIII) can be prepared without protection of the carbony] group by reacting Ar,-
Triflate with a pinacoldiboron in the presence of a palladium catalyst, such as, dppf, to
give the corresponding aryl (XXIII) wherein the two Ri4 groups together with the boron
form a pinacol ester.

Some embodiments of the invention relate to compound of Formula (XV):

Ry

Ar—aAry
N—O—R;
V)
and processes for their preparation, wherein:

Arj is a substituted or unsubstituted aryl radical or a substituted or unsubstituted
heteroaryl radical; )

Ar, is a substituted or unsubstituted aryl radical or a substituted or unsubstituted
heteroary] radical;

A is a substituted or unsubstituted bridging radical comprising a connected
chain of atoms comprising from one to nine carbon atoms and optionally comprising
one or two heteroatoms selected from O, S and N, wherein N is further substituted with
hydrogen, alkyl or substituted alkyl;

R; is hydrogen, a substituted or unsubstituted amino radical, or a substituted or
unsubstituted organic radical comprising from one to 12 carbon atoms; and

R; is hydrogen, or a substituted or unsubstituted organic radical comprising
from one to 12 carbon atoms;

or a pharmacentically acceptable salt thereof;

comprising the steps of:
i) coupling an Ar; precursor compound with an Ar, precursor compound to

givea biaryi carbonyl containing compound; wherein:

Ar1—§

(1) the Ary precursor compound has the structure:
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(2) and the Ar, precursor compound has a carbonyl group and has the
structare:
Ri

!

(3) and wherein the biaryl carbonyl containing compound has the structure:
Ri
Ar—Ar,
5 O ;and

ii) condensing the biaryl carbonyl containing compound with a hydroxylamine

derivative having the structure:
H.N—OQ
2
10 to give a compound of Formula (XV), or a pharmaceutically acceptable salt
thereof.

In another embodiment of the invention relates to a process wherein the Ar;
radical is of the Formula:

Rg Ra

Ry
15 In still another embodiment of the invention relates to a process wherein the
hydroxylamine derivative is of the formula:
H2N—-'O\RZ
wherein R; is hydrogen.
The various organic group transformations utilized herein may be performed by
20  anumber of procedures other than those described above. References for other
synthetic procedures that may be utilized for the synthetic steps leading to the
compounds disclosed herein may be found in, for example, March, I., Advanced

Organic Chemistry, 5% Edition, Weiley-Interscience (2001); or Larock, R. C.,

Comprehensive Organic Transfor ions, A Guide to Fi ional Group Preparations,
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2™ Fdition, VCH Publishers, Inc. (1999), both incorporated herein by reference, for
their disclosures of the known reaction and methods of organic chemistry that might be
employed to make the compounds of the invention.

One embodiment of the invention relates to the processes for making
compounds of Formula I, wherein n is 0, which comprises coupling two aromatic rings
fo give a biaryl wherein one of the aryl rings contains a carbonyl moiety, in another
embodiment the carbonyl moiety is an aldehyde. The resulting biaryl product may be
subsequently condensed with an hydroxylamine derivative, such as hydroxylamine to
give a compound of Formula (I).

In another embodiment of the invention, wherein n is 0, relates to the process of
making compounds of Formula (I) which comprises coupling two aromatic rings to
give a biaryl wherein one of the aryl rings, such as Ar,, contains an oxime moiety to
give a compound of Formula (I). In this embodiment the condensation with the
hydroxylamine derivative takes place prior to the coupling of two aromatic rings.

Coupling of two aryl rings may be conducted using an aryl boronic acid or
esters with an aryl halide (such as, iodo, bromo, or chloro), triflate or diazonium
tetrafluoroborate; as described respectively in Suzuki, Pure & Applied Chem., 66:213-
222 (1994), Miyaura and Suzuki, Chem. Rev. 95:2457-2483 (1995), Watanabe,
Miyaura and Suzuki, Synlett. 207-210 (1992), Littke and Fu, dngew. Chem. Int. Ed.,
37:3387-3388 (1998), Indolese, Tetrahedron Letters, 38:3513-3516 (1997), Firooznia,
et. al.,, Tetrahedron Letters 40:213-216 (1999), and Darses, et. al., Bull. Soc. Chim. Fr.
133:1095-1102 (1996); all incorporated herein by reference. According to this
coupling reaction, precursors such as (XX) and (XXI) may be used or in another

embodiment of the invention (XXa) and (XXI) may be used:

OR1g R1
4
A, Ris—An~
ORy4 ¢}
XX) (XXT)
38
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Rs IRG
OR14
A
= Ria
Ry
(XXa)

10

wherein Ry4 is either alkyl or hydrogen and Rys is a halide (such as, iodo, bromo, or
chloro), triflate or diazonium tetrafluoroborate. Alternately, it is understood that the
coupling groups may be reversed, such as, for example, the use of (XXIla) and (XXIII),
or, in another embodiment, (XXIIb) and (XXIII) to achieve the same coupling product:

RO Rq
Ar—Rys Ay
Ry,0 o
(XXIIa) (XX1Im)
Rs @
Ry’ /N Ris
Rz
(XXIIb)

wherein Ry4 and Rys have the same meaning as described above. The preparation of the
above mentioned precursors may be prepared by methods readily available to those
skilled in the art. For example, the boronic ester may be prepared from an aryl halide
by conversion into the corresponding aryl lithium, followed by treatment with a trialkyl
borate. Preferably, the boronic ester is hydrolyzed to the boronic acid.

The coupling of the two aromatic rings may be accomplished in a similar
manner using compound (XXXa) and compound (XXa) or (XXb) to give a compound
of Formula (I) wherein n = 0. Alternatively, compound (XXXb) and compound
(XXIIa) or (XXIIb) may be coupled to give a compound of Formula (I) wherein n = 0.
In this process, the condensation takes place prior to the coupling of the two aromatic

rings.
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Ris—An— B
N—Q Rud N—0
Rz Ry
(XXXa) (XXXb)
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The coupling reaction may also be conducted between an arylzinc halide and an
aryl halide or triflate. Alternately, the coupling reaction may also be executed using an
aryl trialkyltin derivative and an aryl halide or triflate. These coupling methods are
reviewed by Stanforth, 7 etmlzedron‘ 54:263-303 (1998) and incorporated herein by
reference. In general, the utilization of a specific coupling procedure is selected with
respect to available precursors, chemoselectivity, regioselectivity and steric
considerations.

Condensation of the biaryl catbonyl containing derivatives (e.g., Figure 4,
compound (XXIV)) with a suitable hydroxylamine derivative, such as, hydroxylamine,
may be accomplished by the use of methods known in the art. For example, the biaryl
carbonyl product from the coupling reaction may be condensed with a hydroxylamine
derivative to give a compound of Formula (T). This type of condensation may be
solvent and pH dependent and it is understood that routine experimentation may be
necessary fo identify the optimal solvent with a particular base, for example, pyridine,
triethylamine and thelike, and a solvent such as an alcohol, for example, ethanol and

the like; or mixtures thereof.

Using the Compositions
The compounds disclosed herein can function, for example, as antidiabetic

molecules, modulators of lipid metabolism, and/or carbohydrate metabolism. This
activity can be demonstrated in animal models of dyslipidemia and type 2 diabetes,
such as in the Zuker fatty rat or the KKAY mouse. In these models a compound is
considered active if it is able to exhibit the ability to reduce glucose or increase glucose
tolerance compared to controls. Compounds disclosed Therein can be useful, for
example, to modulate metabolism (such as, for example, lipid metabolism and
carbohydrate metabolism) and can be used to treat type 2 diabetes, Modulation of lipid
metabolism could also include a decrease of lipid content intracellulatly or

extracellularly. Modulation of lipid metabolism could also include the increase of one
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type of lipid containing particle such as high density lipoprotein (HDL) and or
simultaneous decrease in low density lipoprotein (LDL). In one suitable animal model

to measure such activity in vivo, young Sprague Dawley rats fed a high cholesterol diet.

Modulation of metabolism may occur directly for example, through binding of the
compounds disclosed herein with its cognate nuclear receptor, which directly affects an
increase or decrease in lipid content by up-regulation or down-regulation of a gene
involved in lipid metabolism. Modulation, for example, could be an increase in lipid
metabolism, such that lipid metabolism is greater than that of 2 control. Modulation,
also includes, for example, an increase in lipid metabolism, such that the lipid
metabolism approaches that of a control. Likewise, modulation of lipid metabolism
could be a decrease in lipid metabolism, such that the lipid metabolism is less than or
decreasing towards a control. Carbohydrate metabolism can also be up-regulated or
down-regulated to either approach the level of carbohydrate metabolism in a control or
to deviate from the level of carbohydrate metabolism in a control. Changes in
carbohydrate metabolism can directly or indirectly also result in changes of lipid
metabolism and, similarly, changes in lipid metabolism can lead to changes in
carbohydrate metabolism. An example is type 2 diabetes where an increase in free
fatty acids in the patients leads to decreased cellular uptake and metabolism of glucose.

It is understood that a variety of lipid molecules can be modulated. The
compounds disclosed herein can modulate a single type of lipid molecule, such as
cholesterol, or the compounds disclosed herein can modulate multiple types of lipid
molecules. The compounds disclosed herein can also modulate a single or variety of
carbohydrate molecules. The compounds disclosed herein can modulate metabolism
disorders, such as dylipidemia. Metabolism can be modulated by the compounds
disclosed herein by, for example, decreasing the serum cholesterol and/or the serum
triglyceride levels, relative to a control having seram cholesterol and/or triglyceride
levels indicative of a mammal having dyslipidemia or hypercholesteremia. It is

1 ized that any d in serum cholesterol and/or triglyceride levels can benefit

the mammal having dyslipidemia.
These compounds may be characterized by their low molecular weights and
physiological stability, and therefore, represent a class that can be implemented to

prevent, alleviate, and/or otherwise, treat disorders of lipid and carbohydrate
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metabolism, such as obesity, dyslipidemia, type 2 diabetes and other diseases related to
type 2 diabetes. It is understood that treatment or prevention of type 2 diabetes can
involve modulation of lipid or carbohydrate metabolism, such as the modulation of
serum glucose or serum triglyceride levels.

An embodiment of the invention relates to the use of the compounds disclosed
herein. The compounds disclosed herein can be either used singularly or plurally, and
pharmaceutical compositions thereof for the treatment of mammalian diseases,
particularly those related to humans. Compounds disclosed herein and compositions
thereof can be administered by various methods including, for example, orally,
internally, parentally, topically, nasally, vaginally, ophthalinically, sublingually or by
inhalation for the treatment of diseases related to lipid metabolism, such as

dyslipidemia and hyp emia, carbohy metabolism, lipid and carbohydrate
metabolism such as polycystic ovary syndrome, syndrome X, type 2 diabetes, including
disorders related to type 2 diabetes such as, diabetic retinopathy, neuropathy,
macrovascular disease or differentiation of adipocytes. Routes of administration and
dosages known in the art may be found in Comprehensive Medicinal Chemisiry,
Volume 5, Hansch, C. Pergamon Press, 1990; incorporated herein by reference.

Although the compounds described herein may be administered as pure
chemicals, it is preferabfe to present the active ingredient as a pharmaceutical
composition. Thus another embodiment of the disclosed compounds is the use of a
pharmaceutical composition comprising one or more compounds and/or a
pharmaceutically acceptable salt thereof, together with one or more pharmaceutically
acceptable carriers thereof and, optionally, other therapeutic and/or prophylactic
ingredients. The carrier(s) must be 'acceptable’ in the sense of being compatible with
the other ingredients of the composition and not overly deleterious to the recipient
thereof.

Pharmaceutical compositions typically include those suitable for oral, enterable,
parental (including intramuscular, subcutaneous and intravenous), topical, nasal,
vaginal, ophthalinical, sublingually or by inhalation administration. The compositions
may, where appropriate, be conveniently presented in discrete unit dosage forms and
may be prepared by any of the methods well known in the art of pharmacy. Such

methods include the step of bringing into association the active compound with liquid
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carriers, solid matrices, semi-solid carriers, finely divided solid catriers or combination
thereof, and then, if necessary, shaping the product into the desired delivery system.

Pharmaceutical compositions suitable for oral administration may be presented
as discrete unit dosage forms such as hard or soft gelatin capsules, cachets or tablets
each containing a predetermined amount of the active ingredient; as a powder or as
granules; as a solution, a suspension or as an emulsion. The active ingredient may also
be presented as a bolus, electuary or paste. Tablets and capsules for oral administration
may contain conventional excipients such as binding agents, fillers, lubricants,
disintegrants, or wetting agents. The tablets may be coated according to methods well
known in the art., e.g., with enteric coatings.

Oral liquid preparations may be in the form of, for example, aqueous or oily
suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry
product for constitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents,
emulsifying agents, non-aqueous vehicles (which may include edible oils), or one or
mote preservative.

The compounds may also be formulated for parenteral administration (e.g., by
injection, for example, bolus injection or continuous infusion) and may be presented in
unit dose form in ampules, pre-filled syringes, small bolus infusion containers or in
multi-does containers with an added preservative. The compositions may take such
forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and may
contain formulatory agents such as suspending, stabilizing and/or dispersing agents.
Alternatively, the active ingredient may be in powder form, obtained by aseptic
isolation of sterile solid or by lyophilization from solution, for constitution with a
suitable vehicle, e.g., sterile, pyrogen-free water, before use.

For topical administration to the epidermis, the compounds may be formulated
as ointments, creams or lotions, or as the active ingredient of a transdermal patch.
Suitable transdermal delivery systems are disclosed, for example, in Fisher et al. (U.S.
Patent (No. 4,788,063, incorporated herein by reference) or Bawa et al. (U.S. Patent
No. 4,931,279, 4,668,506 and 4,713,224; all incorporated herein by reference).
Ointments and creams may, for example, be formulated with an aqueous or oily base

with the addition of suitable thickening and/or gelling agents. Lotions may be
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formulated with an aqueous or oily base and will in general also contain one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
agents, or coloring agents. The active ingredient may also be delivered via
iontophoresis, e.g., as disclosed in U.S. Patent Nos. 4,140,122, 4383,529, or 4,051,842;
incorporated herein by reference.

Compositions suitable for topical administration in the mouth include unit
dosage forms such as lozenges comprising active ingredient in a flavored base, usually
sucrose and acacia or tragacanth; pastilles comprising the active ingredient in an inert
base such as gelatin and glycerin or sucrose and acacia; mucoadherent gels, and
mouthwashes comprising the active ingredient in a sujtable liquid carrier.

When desired, the above-described compositions may be adapted to provide
sustained release of the active ingredient employed, e.g., by combination thereof with
certain hydrophilic polymer matrices, e.g., comprising natural gels, synthetic polymer
gels or mixtures thereof.

The pharmaceutical compositions according to the invention may also contain
other adjuvants such as flavorings, coloring, antimicrobial agents, or preservatives.

It will be further appreciated that the amount of the compound, or an active salt
or derivative thereof, required for use in treatment will vary not only with the particular
salt selected but also with the route of adminisiration, the nature of the condition being
treated and the age and condition of the patient and will be ultimately at the discretion
of the attendant physician or clinician.

In general, one of skill in the art understands how to extrapolate in vivo data
obtained in a model organism, such as mouse, rat and the like, to another mammal,
such as a human. These extrapolations are not simply based on the weighis of the two
organisms, but rather incorporate differences in metabolism, differences in
pharmacological delivery, and administrative routes. Based on these types of
considerations, a suitable dose will, in alternative embodiments, typically be in the
range of from about 0.5 to about 100 mg/kg/day, from about 1 to sbout 75 mg/kg of
body weight per day, from about 3 to about 50 mg per kilogram body weight of the
recipient per day, or in the range of 6 to 90 mg/kg/day, or typically in the range of 15 to

60 mg/kg/day.
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The compound is conveniently administered in unit dosage form; for example,
in alternative embodiments, containing typically 0.5 to 1000 mg, 5 to 750 mg, most
conveniently, or 10 to 500 mg of active ingredient per unit dosage form.

One skilled in the art will recognize that dosage and dosage forms outside these
typical ranges can be tested and, where appropriate, be used in the methods of this
invention.

In separate embodiments, the active ingredient may be administered to achieve
peak plasma concentrations of the active compound of from typically about 0.5 to about
75 uM, about 1 to 50 pM, or about 2 to about 30 pM. This may be achieved, for
example, by the intravenous injection of a 0,05 to 5% solution of the active ingredient,
optionally in saline, or orally administered as a bolus containing about 0.5-500 mg of
the active ingredient. Desirable blood levels may be maintained by continuous infusion
to provide about 0.01-5.0 mg/kg/hr or by intermittent infusions containing about 0.4-15
mg/kg of the active ingredients. .

The desired dose may conveniently be presented in a single dose or as divided
doses administered at appropriate intervals, for example, as two, three, four or more
sub-doses per day. The sub-dose itself may be further divided, e.g., into a number of
discrete loosely spaced administrations; such as multiple inhalations from an insufflator
or by application of a plurality of drops into the eye.

‘While the invention has been described in connection with specific
embodiments thereof, it will be understood that it is capable of further modifications
and this application is intended to cover any variations, uses, or adaptations of the
invention following, in general, the principles of the invention and including such
departures from the present disclosure as come within known or customary practice
within the art to which the invention pertains and as may be applied to the essential
features hereinbefore set forth, and as follows in the scope of the appended claims.

The following examples are given to illustrate the invention and are not

intended to be inclusive in any manner:

EXAMPLES
Example 1: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

methoxybenzaldehyde oxime, also referred to Compound 1 herein:
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To a solution of 4-methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8~
tetrahydronaphthylen-2-yl)benzaldehyde (0.300 g, 0.89 mmol, 1 eq) in ethanol (10 mL)
was added hydroxylamine hydrochloride (0.065 g, 0.89 mmol, 1 eq) and pyridine
(0.300 mL, approximately 5 eq). The resulting solution was heated to reflux for 2
hours. The solution was cooled to room temperature and the solvent was removed
under reduced pressure and the residue was chromatographed on silica gel (9:1, hexane:
EtOAc) to give 0.180 g (57% yield) of 3-(3,5,5,8,8-pentamethyl-5,6,7,8~tetrahydro-2-
naphthyl)-4-methoxybenzaldehyde oxime; mp 152°C.

'H NMR (500 MHz; CDCL): 3 [1.27 (s), 1.32 (s), 12 H], 1.69 (s, 4 H), 2.09 (s, 3 H),
3.81(s,3 H), 6.96 (d, ] = 8.3 Hz, 1 H), 7.10 (s, 1 H), 7.14 (s, 1 H), 7.39 (4, T= 2.0 Hz,
1H),7.56 (q,J=83 Hz, ]=2.0Hz, 1 H),8.11 (5, 1 H).

The intermediate 4-methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-
tetrahydronaphthalen-2-y1)t ldehyde was prepared as follows:

a. 3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) boronic acid.

The (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-y1) boronic acid,

was prepared in an analogous manner as reported by Dawson et al. (J. Med. Chem.
1995, 38, 3368-3383).

b. 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)-4-methoxy-
benzaldehyde.

A mixture of 3-bromo-4-methoxybenzaldehyde (19.0 g, 88.4 mmol), (3,5,5,8,8-
pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) boronic acid (23.8 g, 97.2 mmol) and
potassium carbonate (48.8 g, 353.6 mmol) in 1,2-dimethoxyethane (500 mL) and water
(40 mL) was degassed with argon for 60 minutes. Tetrakis(triphenylphosphine)
palladium(0) (5.0 g, 4.3 mmol) was added and the mixture heated at reflux under argon
for 16 hours. The solution was cooled to room temperature, diluted with ethyl acetate
(200 miL) and washed successively with water (100 mL) and brine (100 mL), dried over
anhydrous magnesium sulfate, filtered and evaporated. The residue was
chromatographed on silica gel (eluent: ethyl acetate/ hexane, 1:9) to give 26.8 g of 3-
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-y1)-4-methoxy-benzaldehyde
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(90%). 'H NMR (500 MHz; CDCl): 5 1.26 (s, 6 H); 1.32 (s, 6 H); 1.70 (s, 4 H); 2.08
(s, 3 H); 3.89 (s, 3 H); 7.06 (d, ] = 8.5 Hz, 1 H); 7.09 (s, 1 H); 7.16 (5, 1 H); 7.71 (d, I =
2.0 Hz, 1 H); 7.88 (dd, J;= 2.0 Hz,, J,= 8.5 Hz 1 H), 9.91 (s, 1 FD).

Example 2: 4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3-methoxy
benzaldehyde.

0

~,

o,

may be prepared in a similar manner to Example 1 using 3-methoxy-4-
(3.5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-yl)benzaldehyde.
The intermediate 3-methoxy-4-(3,5,5,8,8-pentamethyl-5,6,7,8-

(%)

tetrahydronaphthalen-2-yl)benzaldehyde was prepared as follows:

a. To a solution of vanillin (1.0 g, 6.57 mmol) in dichloromethane (50 mL)
was added pyridine (0.6 mL, 7.76 mmol) and the solution cooled to 0°C. Triflic
anhydride (1.3 mL, 7.76 mmol) was added slowly and the reaction mixture warmed
slowly to room temperature and stirred overnight at room temperature. The solution
was washed successively with water and brine, dried over anhydrous magnesinm
sulfate, filtered and evaporated. The residue was purified on silica gel (eluent: ethyl
acetate/ hexane, 1:9) to give 1.38 g of 3-methoxy-4-trifluoromethanesulfonyl

benzaldehyde (yield 74%). "H NMR (500 MHz; CDCl) §4.00 (s, 3 H); 7.41 (4,7 =8.0

Hz, 1 H), 7.50 (dd, I; = 2.0 Hz, J»= 8.0 Hz, 1 H), 7.56 (d,J = 2.0 Hz, 1 H), 9.98 (s, 1H)."

b. A mixture of 3-methoxy-4-trifluoromethanesulfonyl benzaldehyde (0.50
£, 1.76 mmol), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) boronic acid
(0.43 g, 1.76 mmol) and potassium carbonate (0.97 g, 7.04 mmol) in 1,2-
dimethoxyethane (15 mL) and water (1 mL) was degassed with argon for 30 minutes.
Tetrakis(triphenylphosphine)palladium(0) (0.20 g, 0.17 mmol) was added and the
mixture heated at reflux under argon for 5 hours. The solution was cooled to room
temperature, diluted with ethyl acetate and washed successively with water and brine,
dried over anhydrous magnesium sulfate, filtered and evaporated. The residue was

chromatogtaphed on silica gel (Biotage, eluent: 0-30% ethyl acetate in hexane) to give
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0.40 g of 4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3-
methoxybenzaldehyde (67 %). 'H NMR (500 MHz; CDCl3) 8 1.27 (s, 6 H), 1.32 (s, 6
H), 1.70 (s, 4 H), 2.09 (s, 3 H), 3.85 (s, 3 H), 7.09(s, 1 H), 7.16 (s, 1 H), 7.26 (s, 1 H),
7.35(d, J = 7.5 Hz, 1 H); 747 (s, 1 H), 7.50 (d,J = 7.5 Hz, 1 H), 10.02 (s,

1H).

Example 3: 2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-
pyridinecarboxyaldehyde oxime;

N

e Neonm

may be prepared in a similar manner to Example 1 using 2-(3,5,5,8,8-
pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-yl)pyridine-53-carboxaldehyde.

The intermediate 2-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-
yl)pyridine-5-carboxaldehyde was prepared as follows:

a. 2-Bromo-pyridine-5-carboxaldehyde.

To a suspension of 2,5-dibromopyridine (10.28 g, 0,043 mol) in dry ether (150
mL) cooled to ~78°C under argon was added dropwise a solution of #-BuLi (17.4 mL,
0.043 mol, 2.5 M in hexanes) while maintaining an internal reaction temperature below
—78°C. The resulting dark red suspension was stirred for 30 min. and a solution of
DMEF (4.0 mL, 0.0521 mol) in 5 mL dry ether was added dropwise. After 45 min. the
bath was removed and the mixture was allowed to warm to RT. The mixture was
cooled to 0°C and 1 N HC! was added and stirred for 15 min. The resulting layers were
separated and the aqueous layer washed with ether (twice) and combined with the
original organics. The organics were washed with water, brine and dried (MgSO4).
The mixture was filtered and evaporated to give a solid that was purified by column
chromatography (silica gel, CH>CL) to afford the product as a white solid, 5.23 g
(64.8% yield). "H NMR (300 MHz; CDCls) 8 7.69 (d, J = 8.0 Hz, 1 H), 8.03 (dd, J, =
8.0 Hz, J, = 2.0 Hz, 1 H), 8.84 (d, T = 2.0 Hz, 1 H), 10.10 (s, 1 H).

b. 2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-yDpyridine-3-
carboxaldehyde.
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A mixture of 2-Bromo-pyridine-5-carboxaldehyde (0.50 g, 2.69 mmol),
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) boronic acid (0.795 g, 3.23
mmol) and potassium carbonate (0.745 g, 5.38 mmol) in toluene (SmL), EtOH (1 mL)
and water (0.75 mL) was degassed with argon for 30 minutes. Tetrakis(triphenyl-
phosphine)palladium(0) (0.062 g, 0.054 mmol) was added and the mixture heated at
reflux under argon until complete consumption of starting material. The solution was
cooled to room temperature, diluted with ethyl acetate and washed successively with
water and brine, dried over anhydrous magnesium sulfate, filtered and evaporated. The
residue was chromatographed on silica gel (Biotage, eluent: 10% ethyl acetate in
hexane) to give 0.744 g of 2-(3,5,5,8,8-p thyl-5,6,7,8-tetrahydro-naphthalen-2-
yl)pyridine-5-carboxaldehyde (93 %).

Example 4: 4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3-
hyrdoxybenzaldehyde oxime;

o

HO OH
may be prepared in a similar manner to Example 1 using 3-hydroxy-4-(3,5,5,8,8-
pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-yl)benzaldehyde.

The intermediate 3-hydroxy-4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-
naphthalen-2-yT)benzaldehyde was prepared as follows:

a. To a solution of 3-methoxy-4-(3,5,5,8,8-pentamethyl-5,6,7,8-
tetrahydronaphthalen-2-ylybenzaldehyde (2.0 g, 5.94 mmol, prepared as described in
Exanuple 1) in dichloromethane (60 mL) cooled to -78°C was added BBr; (1.12 mL)
under argon. The solution was slowly warmed to RT and poured into iced-water. The
mixture was extracted with EtOAc, washed with water and brine, dried (MgSOs),
filtered and evaporated to give the crude product. The crude product was taken up into
DMEF (15 mL) and NaOAc (2.5 g) and the solution was heated to reflux and the
temperature maintained overnight. The solution was cooled to RT, diluted with EtOAc
and washed successively with water and brine, dried (MgSO4), filtered and evaporated.
The residue was purified on silica gel (eluent: ethyl acetate/ hexane, 1:9) to give 1.19 g
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of 3-hydroxy-4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-
yl)benzaldehyde (yield 62%).

Example 5: 4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3-
cthoxybenzaldehyde oxime;

may be prepared in a similar manner to Example 1 using 3-ethoxy-4-(3,5,5,8,8-
pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-yl)benzaldehyde.

The intermediate 3-ethoxy-4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)benzaldehyde was prepared in a similar manner as described in
Example 2:

a. 3-Ethoxy-4-trifluoromethanesulfonyl benzaldehyde.

To a solution of 4-hydroxy-3-ethoxybenzaldehyde (5.0 g, 30.09 mmol) in
dichloromethane (100 mL) was added pyridine (2.92 mL, 36.11 mmol) and the solution
cooled to 0°C. Triflic anhydride (6.01 mL, 36.11 mmol) was added slowly and the
reaction mixture warmed slowly to room temperature and stirred overnight. The
mixture was washed successively with water and brine, dried over anhydrous
magnesium sulfate, filtered and evaporated. The residue was purified on silica gel
(eluent: ethyl acetate/ hexane, 5:95) to give 4.89 g of 3-ethoxy-4-
trifluoromethanesulfonyl benzaldehyde (yield 58%).

b. 3-ethoxy-4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-naphthalen-2
yDbenzaldehyde.

A mixture of 3-methoxy-4-trifluoromethanesulfonyl benzaldehyde (0.51 g, 1.81
mmol), (3,5,5,8,8-per thyl-5,6,7,8-tetrahydronaphtalen-2-yl) boronic acid (0.534 g,
2.17 mmol) and potassium carbonate (0.50 g, 3.62 mmol) in toluene (5 mL), EtOH (1
mL) and water (0.75 mL) was degassed with argon for 30 minutes. Tetrakis(triphenyl-
phosphine)palladium(0) (0.042 g, 0.036 mmol) was added and the mixture heated at

reflux under argon overnight. The solution was cooled to room temperature, diluted

with ethyl acetate and washed successively with water and brine, dried over anhydrous
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magnesium sulfate, filtered and evaporated. The residue was chromatographed on
silica gel (Biotage, eluent: 10% ethyl acetate in hexane) to give 0.40 g 0f4-(3,5,5.8,8-
pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3-ethoxybenzaldehyde (67 %).

Example 6: 4-(3,5,5,8,8—Penfamethy1—5,6,7,8-tetrahydro~2—naphthy1)—3-
methylbenzaldehyde oxime;

CIC -

may be prepared in a similar manner as described in Example 1 using the intermediate
3-maﬂ1yl-4-(3,5,5,8,8»pen1amet‘ny1—5,6,7,S-tetrahyd:o-naphmalen-Z-y1) benzaldehyde.
The intermediate 3-methyl-4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-
naphthalen-2-yl)benzaldehyde was prepared in a similar manner as described in
Example 2 utilizing 4-hyroxy-3-methylbenzaldehyde; step a) 3-methyl-4-
trifluoromethanesulfonyl benzaldehyde (vield 47%) and step b) 3-methyl-4-(3,5,5,8,8-
pentamethyl-S,6,7,8—tetrahydro-naphthalen-2-y1)benza1dehyde (yield 83%).

OH

Example 7: 5-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthy])-6-methoxy-3-
pyridinecarboxaldehyde oxime;

may be prepared in a similar manner as described in Example 1 using 2-methoxy-3-
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-. -yl)pyridine-5-carboxaldehyde.

The intermediate 2-methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-
tetrahydronaphthalen-2-yl)pyridine-5-carboxaldehyde was prepared as follows:

a. 5-Bromo-2-methoxy-pyridine.

To a suspension of 2-methoxypyridine (10.00 g, 0.09 mol) and sodium acetate
(8.27 g, 0.10 mmol) in 30 mL of glacial acetic acid was added a solution of bromine in

20 mL glacial acetic acid while maintaining the reaction temperature below 50°C.
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After 3 hours, 100 mL of H,O was added and the resulting solution neutralized with
cold 2.5 M NaOH. The suspension was extracted with ether (2 x 200 mL), the
combined organics were dried over MgSOsa, filtered and evaporated. The crude
material was purified on silica gel (eluent: hexane to hexane:ethyl acetate 97:3) and
distilled (34-36.5°C/0.05 mm Hg) to give 8.84 g (51.3%) of 5-bromo-2-methoxy-
pyridine as a clear colorless liquid.

b. 2-methoxy-pyridine-5-carboxaldehyde.

To a solution of 5-bromo-2-methoxy-pyridine (8.50 g, 45.2 mmol) in 100 mL
dry ether under argon at -64°C was added 1.6 M n-Buli in hexanes. The resulting
mixture was stirred at -64°C for 40 minutes and allowed to warm to -35°C. To the
resulting suspension was added 7.0 mL of dry DMF over 10 minutes. After 15
minutes, the mixture was allowed to warm to 0°C and 75 mL of 5% NH4Cl was added.
The resulting mixture was separated and the aqueous layer extracted with EtOAc (3 x
75mL). The organics were combined, dried (MgSOx), filtered and evaporated under
vacuum to give 2-methoxy-pyridine-5-carboxaldehyde as a tannish solid (recrystallized
from hexane), 3.76 g (60.6%); m.p. 48.5-50°C.

c. 2-methoxy-3-bromo-pyridine-5-catboxyaldehyde.

To a suspension of 2-methoxypyridine-5-carboxyaldehyde (3.50 g, 25.5 mmol)
and sodium acetate (2.30 g, 28.1 mmol) in 15 mL of glacial acetic acid was added a
solution of bromine (1.45 mL, 28.1 mmol) in 20 mL glacial acetic acid and the
resulting mixture heated to 100°C for 18 hours under argon. The mixture was cooled ,
diluted with water (50 mL) and neutralized with 2.0 M NaOH. The resulting mixture
was extracted with ether (4 x 200 mL), the combined organics dried (MgSQy), filtered
and evaporated. The crude material was purified on silica gel [gradient, hexane:ethyl
acetate (99:1) to hexane:ethyl acetate (92:8)] to give 2-methoxy-3-bromo-pyridine-5-
carboxyaldehyde as a white solid, 0.97 g (17.6%). 'H NMR (500 MHz, CDCL;): & 4.11
(s, 3 H), 8.29 (4, ] =2.0 Hz, 1 H), 8.56 (4,  =2.0 Hz, 1 H),9.92 (5, 1 H).

d. 2-Methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-
yl)pyridine-5-carboxaldehyde.

A mixture of 2-methoxy-3-bromo-pyridine-5-carboxyaldehyde (319 mg, 1.48
mmol), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-y1) boronic acid (545
mg, 2.22 mmol), potassium carbonate (817 mg, 5.91 mmol) and water (2 mL) in

52

JP 2005-500379 A 2005.1.6



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(137)

WO 03/016267 PCT/US02/26476

10

25

anhydrous 1,2-dimethoxyethane (30 mL) was degassed with argon for 15 minutes prior
to the addition of tetrakis(triphenylphosphine)palladium (0) (342 mg, 0.30 mmol). The
reaction mixture was heated under reflux for 15 hours, allowed to cool to Toom
temperature and extracted with ethyl acetate (2 x 100 mL). The organic extracts were
successively washed with water (100 mL), a saturated aqueous solution of NH,C1 (100
mL), a saturated aqueous solution of NaCl (100 mL), dried over MgSOy and filtered.
Removal of the solvent under reduced pressure gave an oil which was purified by
column chromatography, using a Biotage 12M cartridge, eluting with 5% ethyl
acetate/95% hexane. The title compound was isolated in quantitative yield.

IH NMR (500 MHz, CDCly): 3 1.24 (s, 6 H), 1.27 (5, 6 H), 1.70 (s, 4 H), 2.09 (5,3 1),
4.09 (s, 3 H), 7.07 (s, 1 H), 7.17 (s, 1 H), 7.94 (d, /= 2.0 Hz, | H), 8.64 (4, J=2.0Hz,
1 H), 10.01 (s, 1 H).

Example 8: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetralydro-2-naphthyl)-2-fluoro-4-

methoxybenzaldehyde oxime;

may be prepared in a similar manner as described in Example 1 in a 57% yield using 3-
(3,5,5,8,8-Pentamethyl—5,6,7,8-tetmhydm—2-naphthyl)—2—ﬂuoro-4—
methoxybenzaldehyde.

The intermediate 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-
fluoro-4-methoxybenzaldehyde was prepared as follows:

a. 2-Fluoro-3-hydroxy-4-methoxybenzaldehyde.

To a heated solution (80°C) of hexamethylenetetramine (2.8 g, 20 mmol) in
trifluoroacetic acid (10 mL) was added dropwise over a 50 minutes period 2-fluoro-6-
methoxyphenol (1.42 g, 10 mmol) in trifluoroacetic acid (10 mL). The mixture was
heated for an additional 1 hour, concentrated and water (50 mI) was added. The
solution was stirred for 10 minutes and solid potassium carbonate was added until the

solution was neutral. The solid that formed was collected to afford 1.1 g of 2-fluoro-3-
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‘hydroxy-4-methoxybenzaldehyde (65%). 'H NMR (500 MHz; DMSO-dg): § 3.90 (s, 3
H); 6.98 (4,7 = 8.5 Hz, 1 H); 7.31 (,J = 8.5 Hz, 1 H); 9.66 (br, 1 H); 10.02 (s, 1 H).

b. 2-Fluoro-4-methoxy-3-trifluoromethanesulfonyl benzaldehyde.

To a solution of 2-fluoro-3-hydroxy-4-methoxybenzaldehyde (1.1 g, 6.47
mmol) in dichloromethane (50 mL) was added pyridine (0.6 mL, 7.76 mmol) and the
solution cooled to 0°C. Triflic anhydride (1.3 mL, 7.76 mmol) was added slowly and
the reaction mixture warmed slowly to room temperature and stitred overnight at room
temperature. The solution was washed successively with water and brine, dried over
anhydrous magnesium sulfate, filtered and evaporated. The residue was
chromatographed and silica gel (eluent: ethy] acetate/ hexane, 1:4) to give 1.21 g of 2-
fluoro-4-methoxy-3-trifluoromett Ifonyl benzaldehyde (62%). "H NMR (500
MHz; CDCls): 8 4.03 (s, 3 H), 6.95 (d, ] = 8.0 Hz, 1 H), 7.89 (dd, h=8.0 Hz, ,=9.0
Hz, 1 H), 10.20 (s, 1 H).

c. 2-Fluoro-4-methoxy-3-trifluoromsthanesulfonyl benzaldehyde.

A mixture of 2-fluoro-4-methoxy-3-trifluoromethanesulfonyl benzaldehyde
(1.21 g, 4.01 mmot), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yi) boronic
acid (1.08 g, 4.41 mmol) and potassium carbonate (2.22 g, 16.04 mmol) in 1,2~
dimethoxyethane (30 mL) and water (2 mL) was degassed with argon for 30 minutes.
Tetrakis(triphenylphosphine)palladium(0) (0.23 g, 0.2 mmol) was added and the
mixture heated at reflux under argon for 16 hours. The solution was cooled to room
temperature, diluted with ethyl acetate and washed successively with water and brine,
dried over anhydrous magnesium sulfate, filtered and evaporated, The residue was
chromatographed on silica gel (Biotage, eluent: ethyl acetate/ hexane, 0.5:8.5) to give
0.87 g of 4-methoxy-2-fluoro-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-
1) benzaldehyde (62%). 'H NMR (500 MHz; CDCL): 5 1.26 (s, 6 H), 132 (s, 6 H),
1.69 (s, 4 H), 2.07 (s, 3 H), 3.85 (s, 3 H), 7.07 (d, T = 8.8 Hz, 1 H), 7.07 (s, 1 H), 7.19
(s, 1 H),7.90 (1, J=8.8 Hz, 1 H), 1025 (s, 1 H).

Example 9: 6-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-methoxy-2-

pyridinecarboxaldehyde oxime;
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may be prepared in a similar manner as described in Example 1 using 6-(3,5,5,8,8-
pentamethyl-S,6,7,8<tctrahydronapht}m1en-2-y])-5nmc‘lhoxy-pyridine-2—carboxaldehyde.

The intermediate 6-(3,3.5,8.8-Pentamethyl-5,6,7,8-tetrahydronaphth-2-y1)-5-
methoxy-pyridine-2-carboxaldehyde was prepared as follows:

a. 2-Bromo-3-hydroxy-6-methyl-pyridine.

To a solution of 5-hydroxy-2-methylpyridine (8.80 g, 80.6 mmol) in 125 mL of
pyridine was added a solution of bromine (14.18 g, 88.7 mmol) in 50 mL pyridine
dropwise. The temperature of the reaction mixture rose to 40°C upon completion of
addition. After 1 hour the pyridine was removed under vacuum and the resulting solid
was suspended into water (200 mL) and stirred overnight. The solid was collected and
dried to give the desire product as a brownish solid (8.05 g, 53.1% yield). THNMR
(500 MHz, CDCLy): 3221 (s, 3 H), 6.73 (d, 1= 8.1 Hz, L H), 6.94 (d, J=8.1 Hz, 1 H),
9.36 (brs, 1 H).

b. 2-Bromo-3-methoxy-6-methyl-pyridine.

A stirred mixture of 2-bromo-3-hydroxy-6-methyl-pyridine (7.89 g, 42.0
mmol), potassium carbonate (11.60 g, 83.9 mmol) and iodomethane (8.93g,62.9
mmol, 3.92 mL) in acetone (100 mL) was heated under reflux overnight. The mixture
was filtered, evaporated and purified on silica gel (hexane:ethyl acetate, 95:5 to 9:1) to
give the desired product as a white solid (7.49 g, 88.3%). "H NMR (500 MHz, CDCL):
246 (s, 3 H), 3.87 (5, 3 H), 7.04 (5, 2 H).

c. 5-Methoxy-6-bromo-pyridine-2-carboxaldehyde.

A stirred mixture of 2-bromo-3-methoxy-6-methyl-pyridine (2.00 g, 9.9 mmol),
Cu(Tl) sulfate pentahydrate (2.47 g, 9.9 mmol), and potassium peroxydisulfate (8.03 g,
29,7 mmol) in 80 mL of acetonitrile/F,O (1:1) was heated under reflux. After 1 hour,

the dark green mixture was cooled to room temperature and CH>Cl, was added. The
layers were separated and the aqueous layer further extracted with CECl,. The
organics were combined, dried (MgSOx), filtered and evaporated. The resulting crude
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product was purified on silica gel [Biotage, hexane:ethyl acetate (4:1)] to give a white
solid (0.51 g, 24% yield).

d. 6-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydronaphth-2-y1)-5-methoxy-
pyridine-2-carboxaldehyde.

A mixture of 6-bromo-5-methoxypyridine-2-carboxaldehyde (512 mg, 2.37
mmol), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-y1) boronic acid (700

mg, 2.84 mmol) and potassium carbonate (1.31 g, 9.5 mmol) in 1,2-dimethoxyethane
(22 mL) and water (2 mL) was degassed with argon. Tetrakis(triphenylphosphine)
palladium(0) (550 mg, 0.48 mmol) was added and the mixture heated under reflux
under argon for 24 hours. The solution was cooled to room temperature, diluted with
ethyl acetate and washed successively with water and brine, dried over anhydrous
magnesium sulfate, filtered and evaporated. The residue was chromatographed on
silica gel (Biotage hexane:EtOAc 9:1) to give 603 mg (75% yield) of 6-(3,5,5,8,8-
pentamethyl-5,6,7,8-tetrahydronaphth-2-yl)-5-methoxy-pyridine-2-carboxaldehyde.
'H NMR (500 MHz; CDCl): § 1.29 (s, 6 H), 1.31 (s, 6 H), 1.70 (5, 4 H), 2.15 (5,3 H),
3.90 (s, 3 H), 7.20 (s, 1 H), 7.27 (s, L H), 7.37 (d, J= 8.5 Hz, 1 H), 8.00 (d, T = 8.5 Hz,
1H), 10.04 (s, 1 H).

Example 10: 3-(1,4-Diisopropyl-6-methyl-1,2,3,4-tetrahydro-7-quinoxalinyl)-4-

eSS

[N O #Non
A

methoxybenzaldehyde oxime;

may be prepared in a similar manner as described in Example 1 using 3-(1,4-
diisopropyl-6-methyl-1,2,3 4-tetrahydro-7-quinoxalinyl)-4-methoxybenzaldehyde.

The intermediate 3-(1,4-diisopropyl-6-methyl-1,2,3 ,4-tetrahydro-7-
quinoxalinyl)-4-methoxybenzaldehyde was prepared as follows:

a. 6-Methyl-1,2,3,4-tetrahydroquinoxaline.

To a solution of 6-methylquinoxaline (2 g, 13.87 mmol) and nickel (II) chloride
hexahydrate (6.6 g, 27.74 mmol) in anhydrous methanol (70 mL) was added in
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portions, sodium borohydride (10.5 g, 277.43 mmol) while maintaining the temperature
between 0°C and 5°C. The reaction mixture was stirred at 0°C for 20 minutes and at
rocom temperature for 4 hours. Removal of the solvent under reduced pressure was
ensued by acidification of the residue with 2N HC1 (600 mL). The mixture was stirred
at room temperature for 16 hours and filtered. The green filtrate was made basic (pH
10-11) using concentrated NH4OH (150 mL) and extracted with diethylether (3 x 200
mL). The ethereal extracts were successively washed with water (2 x 300 mL), a
saturated aqueous solution of NaCl (150 mL), dried over MgSOy and filtered. Removal

. of the solvent under reduced pressure gave 6-methyl-1,2,3 4-tetrahydroquinoxaline as a

solid (880 mg, 43%).
'"H NMR (500 MHz; CDCls): 8 2.17 (s, 3 H), 3.39-3.40 (m, 4 H), 6.41-6.33 (m, 3 H).

b. 1,4-diisopropyl-6-methyl-1,2,3 4-tetrahydroquinoxaline.

A mixture of 6-methyl-1,2,3,4-tetrahydroquinoxaline (851 mg, 5.75 mmol),
potassium carbonate (3.18 g, 23 mmol) and 2-iodopropane (4.6 mL, 46 mmol) in dry
dimethylformamide (10 mL) was heated under reflux for 19 hours, allowed to cool to
room temperature prior to the addition of water (100 mL) and extracted with ethyl
acetate (2 x 75 mL). The organic extracts were successively washed with a saturated
aqueous solution of NH4CI (100 mL), a saturated aqueous solution of NaCl (100 mL),
dried over MgSOy and filtered. Removal of the solvent under reduced pressure gave a
dark orange oil which was purified by column chromatography, using a Biotage 40S
cartridge, eluting with 5% ethyl acetate / 95% hexane, to give 1,4-diisopropyl-6-
methyl-1,2,3,4-tetrahydroquinoxaline as a solid (870 mg, 66%).

'H NMR (500 MHz; CDCls): 8 1.19-1.16 (m, 12 H), 2.24 (s, 3 H), 3.16-3.14 (m, 2 H),
3.23-3.21 (m, 2'H), 4.02 (quintet, T = 6.5 Hz, 1 H), 4.08 (quintet, ] = 6.5 Hz, 1 H), 6.44
(d, T=8.0 Hz, 1 H), 6.49 (s, 1 H), 6.56 (d, = 8.1 Hz, 1 H).

c. 7-Bromo-1,4-diisopropyl-6-methyl-1,2,3,4-tetrahydroquinoxaline.

A mixture of 1,4-diisopropyl-6-methyl-1,2,3,4-tetrahydroquinoxaline (516 mg,
2.22 mmol) and tetrabutylammonium tribromide (1.18 g, 2.45 mmol) in anhydrous
dichloromethane (20 mL) was stirred at room temperature for 4 hours. The solution
was washed successively with a saturated aqueous sotution of NaHCOj; (150 mL),
water (150 mL), a saturated aqueous solution of NaCl (150 mL), dried over MgSO, and

filtered. Removal of the solvent under reduced pressure gave a solid which was
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purified by column chromatography, using a Bjotage 408 cartridge, eluting with 5%
ethyl acetate / 95% hexane, to give 7-bromo-1,4-diisopropyl-6-methyl-1,2,3,4-
tetralydroquinoxaline as a white solid (480 mg, 70%).
'H NMR (500 MHz; CDCLs): 8 1.16-1.15 (m, 12 H), 2.25 (s, 3 H), 3.16 (5, 4 1), 3.95
(quintet, J = 6.6 Hz, 1 H), 4.00 (quintet, J = 6.6 Hz, 1 H), 6.47 (s, 1 H), 6.73 (s, 1 B).

d. 3-(1,4-Diisopropyl-6-methyl-1,2,3 4-tetrahydro-7-quinoxalinyl)-4- .
methoxybenzaldehyde.

A mixture of 7-bromo-1,4-diisopropyl-6-methyl-1,2,3 4-tetrahydroquinoxaline
(469 mg, 1.51 mmol), 2-methoxy-5-formylphenylboronic acid (407 mg, 2.26 mmol),
potassium carbonate (834 mg, 6.03 mmol) and water (2.5 mL) in anhydrous 1,2-
dimethoxyethane (30 mL) was degassed with argon for 15 minutes prior to the addition
of tetrakis(triphenylphosphine)palladium (0) (349 mg, 0.30 mmol). The reaction
mixture was heated under reflux for 8.5 hours, allowed to cool to room temperature and
extracted with ethyl acetate (2 x 100 mL). The organic extracts were successively
washed with water (100 mL), saturated aqueous NH,4C1 (100 mL), saturated aqueous
NaCl (100 mL), dried over MgSOy and filtered. Removal of the solvent under reduced
pressure gave an oil which was purified by column chromatography, using a Biotage
408 cartridge, eluting with 10% ethy! acetate / 90% hexane. The title compound was
isolated as bright yellow solid (315 mg, 57%).
'HNMR (500 MHz; CDCly): 8 1.14 (d, J = 6.6 Hz, 6 H), 1.20 (d, J = 6.8 Hz, 6 H), 2.01
(s, 3 H), 3.19-3.17 (m, 2 H), 3.27-3.25 (m, 2 H), 3.86 (s, 3 ), 3.99 (quintet, J = 6.6 Hz,
1H),4.11 (quintet, J = 6.6 Hz, 1 H), 6.47 (5, 1 H), 6.51 (5, 1 H), 7.03 (d, ] = 8.7 Hz, 1
H),7.72(d,J=1.9 Hz, 1 H), 7.84 (dd, J = 8.3 Hz, ] = 2.0 Hz, 1 H),9.90 (s, 1 H).

Example 11: 3-(3,5,5,8,8-Pentamethyl-5, ,6,7,8-tetrahydro-2-naphthy1)-4-methoxy-6-
hydroxybenzaldehyde oxime;
OH

/0
O Kot

58

JP 2005-500379 A 2005.1.6



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(143)

WO 03/016267 PCT/US02/26476

20

25

may be prepared in a similar manner as described in Example 1 using 3-(3,5,5,8.8-
pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6-hydroxybenzaldehyde.

The intermediate 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthy1)-4-
methoxy-6-hydroxybenzaldehyde was prepared as follows:

a. 3-Bromo-6-hydroxy-4-methoxy-benzaldehyde.

A mixture of 2-hydroxy-4-methoxy-benzaldehyde (3.04 g, 20 mmol) and
tetrabutylammonium tribromide (6.40 g, 20 mmol) in anhydrous dichloromethane (200
mL) was stirred at room temperature for 24 hours. The solution was washed
successively with a saturated aqueous solution of NaHCOs (150 mL), water (150 mL),
a saturated aqueous solution of NaCl (150 mL), dried over MgSO4 and filtered.
Removal of the solvent under reduced pressure gave a solid which was purified by
column chromatography, using a Biotage 40M cartridge, eluting with 5% ethyl acetate /
95% hexane to give 3-bromo-6-hydroxy-4-methoxy-benzaldehyde as a white solid
(3.50 g, 76%).

H NMR (500 MHz; CDCl): 5 3.94 (s, 3 H), 6.47 (s, 1 H), 7.67 (s, 1 H), 9.68 (s, 1 H),
11.43 (s, 1 H).

b. 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6-
hydroxybenzaldehyde.

A mixture of 3-br 6-hydroxy-4 thoxy-t Ildehyde (2 g, 8.66 mmol),
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-y1) boronic acid (3.18 g, 12.99
mmol), potassium carbonate (4.79 g, 34.63 mmol) and water (4 mL) in anhydrous 1,2-
dimethoxyethane (140 mL) was degassed with argon for 15 minutes prior to the
addition of tetrakis(iriphenylphosphi Tladium(0) (2.0 g, 1.73 mmol). The reaction

mixture was heated under reflux for 15 hours, allowed to cool to room temperature and
extracted with ethyl acetate (2 x 100 mL). The organic extracts were successively
washed with water (100 mL), a saturated aqueous solution of NH,C1 (100 mL), a
saturated aqueous solution of NaCl (100 mL), dried over MgS80, and filtered. Removal
of the solvent under reduced pressure gave an oil which was purified by column
chromatography, using a Biotage 40M cartridge, eluting with 5% ethyl acetate / 95%
hexane, to give 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6-
hydroxybenzaldehyde as a white solid (2.2 g, 73%).
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'HNMR (500 MHz; CDCls): 8 1.28 (5, 6 H), 1.33 (s, 6 H), 1.70 (s, 4 H), 2.08 (s, 3 F),
3.84 (s, 3 H), 6.51 (s, 1 H), 7.07 (s, 1 H), 7.15 (5, 1 H), 7.31 (5, 1 H), 9.73 (s, 1 HD),
11.53 (s, 1 H).

Example 12: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6-
dimethoxybenzaldehyde oxime;

|
_o o

oot

may be prepared in a similar manner as described in Example 1 using 3-(3,5,5,8,8-
pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6-dimethoxybenzaldehyde.

The intermediate 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6-
dimethoxybenzaldehyde was prepared as follows:

To a solution of 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
methoxy-6-hydroxybenzaldehyde (1.04 g, 2.95 mmol) in acetone (20 mL) was added
dimethylsulfate (0.37 mL, 3.84 mmol) and potassium carbonate (490 mg, 3.55 mmol).
The teaction mixture was stirred at room temperature for 15 hours and extracted with
ethyl acetate (2 x 50 mL). The organic extracts were successively washed with water
(100 L) and a saturated aqueous solution of NaCl (100 mL), dried over MgSOs and
filtered. Removal of the solvent under reduced pressure gave 3-(3,5,5,8,8-pentametiyl-
5,6,7,8-tetrahydro-2-naphthyl)-4,6-dimethoxybenzaldehyde (1.05 g, 97%).

'HNMR (500 MHz; CDCL): § 1.26 (s, 6 H), 1.31 (s, 6 H), 1.69 (s, 4 H), 2.06 (s, 3 H),
3.87 (s, 3 H), 3.99 (s, 3 H), 6.50 (s, 1 H), 7.05 (s, 1 H), 7.13 (s, 1 H), 7.67 (s, 1 ),
10.35 (s, 1 H).

Example 13: 3-(5,5,8,8-Telrameﬂ1y1—5,6,7,8—tetrahydro-2—naphthyl)—2,4—

dimethoxybenzaldehyde oxime;
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may be prepared in a similar manner as described in Example 1 using 3-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydronaphthylen-2-yl)-2,4-dimethoxy-benzaldehyde.

The intermediate 3-(5,5,8,8-tettamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4-
dimethoxy-benzaldehyde was prepared as follows:

a. 6-(2,6-Dimethoxyphenyl)-1,1,4,4-tetramethy-1,2,3,4~
tetrahydronaphthlene. '

A mixture of 2,6-dimethoxy-phenylboronic acid (1.0 g, 5.48 mmol), 6-bromo-
1,1,4,4 tetramethy1,2,3,4-tetrahydronaphthalene (0.73 g, 2.74 mmotl) and potassium
carbonate (1.50 g, 10.96 mmol) in 1,2-dimethoxyethane (20 mL) and water (1.0 mL)
was degassed with argon for 15 minutes. Tetrakis(triphenylphosphine)patladium(0)
(0.60 g, 0.54 mmol) was added and the mixture heated at reflux under argon for 5
hours. The solution was cooled to room temperature, diluted with ethyl acetate and
washed successively with water and brine, dried over anhydrous magnesium sulfate,
filtered and evaporated. The residue was chromatographed on silica gel (eluent: ethyl
acetate/ hexane, 1:9) to give 0.92 g of 6-(2,6-Dimethoxyphenyl)-1,1,4,4-tetramethy-
1,2,3,4-tetrahydronaphthlene.

b. 6-(5-Bromo-2,6-dimethoxyphenyl)-1,1,4,4-tetramethy-1,2,3,4-
tetrahydronaphthlene.

To a solution of 6-(2,6-dimethoxyphenyl)-1,1,4,4-tetramethy-1,2,3.4-
tetrahydronaphthlene (340 mg, 1.05 mmol) in dichloromethane (10 mL) was added
pyridinium tribromide (335 mg, 1.05 mmol) and the reaction mixture stirred at room
temperature overnight. The solution was diluted with ethyl acetate and washed
successively with water and brine, dried over anhydrous ma, gnesium sulfate, filtered
and evaporated. The residue was purified on silica gel (eluent: ethyl acetate/ hexane,
0.5:9.5) to give 0.24 g (57%) of 6-(5-bromo-2,6-dimethoxypheryl)-1,1,4,4-tetramethy-
1,2,3,4-tetrahydronaphthlene. "H NMR (500 MHz; CDCL): 8 1.28 (s, 6 H); 1.31 (s, 6
H); 1.70 (5,4 H); 3.35 (s, 3 H); 3.73 (5, 3 H); 7.14 (dd, 11 = 1.5 Hz, 1= 8.5 Hz, 1 H);
7.15 (dd, J;= 2.0 Hz, J;=8.5 Hz, 1H); 7.30 (d, T = 8.0 Hz, 1H); 7.36 (4, T = 1.5 Hz,
1H); 745 (d,

J=8.0Hz, 1 H), 7.95 (br, 1 H).
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c. 3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4-dimethoxy-
benzaldehyde.

To a solution of 6-(5-bromo-2,6-dimethoxyphenyl)-1,1,4,4-tetramethy-1,2,3,4-
tetrahydronaphthlene (0.24 g, 0.55 mmol) in anhydrous THF (6 mL) was added at~
78°C under argon n-BuLi (1.6 M in hexane, 0.7 mL, 1.1 mmol). The solution was
stirred for 5 minutes at —78°C and N,N-dimethylformamide (0.13 mL, 1.65 mmol) was
added. The reaction mixture was stirred 2 hours at —78°C then quenched with aqueous
ammonium chloride and brought to room temperature. The solution was diluted with
ethyl acetate and washed successively with water and brine, dried over anhydrous
magnesium sulfate, filtered and evaporated. The residue was chromatographed and
silica gel (eluent: ethyl acetate/ hexane, 1:9) to give 0.14 g (72%) of 3-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4-dimethoxy-benzaldehyde. THNMR
(500 MHz; CDCls): 8 1.29 (s, 6 H); 1.32 (s, 6 H); 1.72 (5, 4 H); 337 (5, 3 H); 3.83 (5,3
H); 6.83 (4, 7=9.0 Hz, 1 H); 7.14 (44, J; = 2.0 Hz, J,=8.5 Hz, 1 H); 7.33 (d, I = 8.0
Hz, 1 H); 7.36 (s, 1 H); 7.85 (d, T = 8.5 Hz, 1 H); 10.29 (s, 1 H).

Example 14: 3-(1-Isopropyl-7-methyl-1,2,3 4-tetrahydro-6-quinolinyl)-4-

o
O O Neon

may be prepared in a similar manner as described in Example 1 using 3-(1-Isopropyl-7-

methoxybenzaldehyde oxime;

N

methyl-1,2,3,4-tetrahydro-6-quinolinyl)-4-methoxybenzaldehyde.

The intermediate 3-(1-Isopropyl-7-methyl-1,2,3,4-tetrahydro-6-quinolinyl)-4-
‘methoxybenzaldehyde was prepared as follows:

a. 1-Isopropyl-7-methyl-1,2,3 4-tetrahydro-6-bromoquinoline.

To a cooled solution of 7-methyl quinoline (5.00 g, 35 mmol) and nickel (I1)
chloride hexahydrate (1.40 g, 6 mmol) in methanol (130 mL) was added sodium
‘borohydride (5.50 g, 140 mmo) portionwise. The reaction mixture was stirred at 0°C
for 1 hour and then at room temperature for 3 hours. Hydrochloric acid (2N, 200 mL)

was added to the black residue and the mixture stirred at room temperature until
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disappearance of the black precipitate. The acidic solution was neutralized with
concentrated ammonium hydroxide and extracted with ether. The organic layer was
washed with brine and dried over anhydrous magnesium sulfate, filtered and
evaporated to give 5.28 g of 7-methyl-1,2,3,4-tetrahydro-quinoline (100%), used
without further purification. A mixture of 7-methyl-1,2,3,4-tetrahydro-quinoline (1.20
£, 8.2 mmol), potassium carbonate (2.3 g, 16.4 mmol) and isopropy! iodide (3.3 mL,
32.8 mmol) in N,N-dimethylformamide (10 mL) was heated at 60°C with stirring for 24

hours. The solution was cooled to room t e and washed ively with

‘water and brine, dried over anhydrous magnesium sulfate, filtered and evaporated to
give 1.28 g (82%) of 1-isopropyl-7-methyl-1,2,3,4-tetrahydro-quinoline. To a solution
of 1-isopropyl-7-methyl-1,2,3,4-tetrahydro-quinoline (1.04 g, 5.5 mmol) in
dichloromethane was added tetrabutylammonium tribromide (2.65 g, 5.5 mmol) and the
solution stirred at room temperature for 5 hours. The solution was washed successively
with water and brine, dried over anhydrous magnesium sulfate, filtered and evaporated.
The residue was chromatographed and silica gel (ethyl acetate/ hexane, 1:9) to give
1.00 g of 6-bromo-1-isopropyl-7-methyl-1,2,3 4-tetrahydro-quinoline (67%).
'H NMR (500 MHz; CDCls): 8 1.10 (s, 3 H); 1.11 (s, 3 H); 1.81 (m, 2 H); 2.20 (s, 3 H);
2.64 (m, 2 H); 3.0.8 (m, 2 H); 3.5 (m, [ H); 6.94 (s, 1 H); 6.54 (s, 1 H); 7.08 (s, 1 H).

b. 3-(1-Isopropyl-7-methyl-1,2,3,4-tetrahydro-6-quinolinyl)-4-
methoxybenzaldehyde.

A mixture of 6-bromo-1-isopropyl-7-methyl-1,2,3,4-tetrahydro-quinoline (0.85
g, 3.16 mmol), 2-methoxy-5-formyl boronic acid (1.13 g, 6.31 mmol) and potassium
carbonate (1.70 g, 12.64 mmol) in 1,2-dimethoxyethane (30 mL) and water (1.5 mL)
was degassed with argon for 15 minutes. Tetrakis(triphenylphosphine)palladium(0)
(0.80 g, 0.63 mmol) was added and the mixture heated at reflux under argon for 35
hours, The solution was cooled to room temperature, diluted with ethyl acetate and
washed successively with water and brine, dried over anhydrous magnesium sulfate,
filtered and evaporated. The residue was chromatographed and silica gel (eluent: ethyl
acetate/ hexane, 1:9) to give 0.81 g of 3-(1-isopropyl-7-methyl-1,2,3 4-tetrahydro-6-
quinolinyl)-4-methoxybenzaldehyde (79%). "H NMR (500 MHz; CDCly): 8 1.18 (s, 3
H); 1.20 (s, 3 H); 1.94 (mn, 2 H); 2.06 (s, 3 H); 2.72 (m, 2 H); 3.18 (m, 2 H); 3.85 (s, 3
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H); 4.16 (m, 1 H); 6.57 (s, 1 H); 6.78 (s, 1 H); 7.02 (d, 1 H); 7.69 (d, 1 H); 7.34 (s, 1
H); 7.84 (m, 1 H); 9.89 (s, 1 H).

Example 15: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,5-
dimethoxybenzaldehyde oxime;

o/

D,

O

(I

may be prepared in 2 similar manner as described in Example 1 using 3-(3,5,5,8,8-
pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,5-dimethoxybenzaldehyde prepared from
3-bromo-4,5-dimethoxybenzaldehyde.

The intermediate 3-bromo-4,5-dimethoxybenzaldehyde was prepared as
follows: |

To a solution of 5-bromovanillin (2.00 g, 8.65 mmol) in acetone (50 mL) was
added potassium carbonate (1.4 g, 10.38 mmol) and dimethylsulfate (1 mL, 10.38
mmol). The solution was stirred at room temperature for 16 hours. The reaction
mixture was diluted with ethyl acetate and the organic layer was washed successively
with water and brine, dried over anhydrous magnesium sulfate, filtered and evaporated
to afford 1.88 g of 3-bromo-4,5-dimethoxybenzaldehyde (89%).

Example 16: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

o oo

may be repaired in a similar manner as described in Example 1 using 4-hydroxy-3-
(3.5.5,8,8-pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-yl)benzaldehyde.
The intermediate 4-hydroxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-

tetrahydronaphthalen-2-yl)benzaldehyde was prepared as follows:

hydroxybenzaldehyde oxime;
HO.
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To a solution of 4-methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-
yhbenzaldehyde (0.30 g, 0.89 mmol) in anhydrous dichloromethane (10 ml) at-78°C
under argon was added boron tribromide (0.17 mL, 1.78 mmol). The solution was
slowly warmed to room temperature and stirred for 24 hrs. The solution was carefully
poured onto ice water and extracted wi\‘héthyl acetate. The organic layer was further
washed with water and brine, dried over anhydrous magnesium sulfate, filtered and
evaporated. The residue was chromatographed on silica gel (Biotage, eluent: ethyl
acetate/ hexane, 1:9) to give 0.24 g of product (84%). 'HNMR (500 MHz; CDCL) 8
1.26 (s, 6 H), 1.32 (s, 6,H), 1.71 (s, 4 H), 2.10 (s, 3 H), 5.46 (s, 1 H), 7.11 (d, T=8.3
Hz, 1 H), 7.13 (s, 1 H); 7.26 (s, 1 H); 7.69 (d, J= 1.8 Hz, 1 H); 7.83 (dd, J;= 6.8 Hz, I,=
1.8 Hz, 1 H), 9.89 (s, 1 H).

Example 17: 3-(3,5-Di-¢-butyl-4-hydroxyphenyl)-4-methoxybenzaldehyde oxime;

0
SRae

may be prepared in a similar manner as described in Example 1 using 3-(3,5-di-t-butyl-

HO'

4-hydroxyphenyl)-4-methoxybenzaldehyde.

The intermediate 3-(3,5-di-t-butyl-4-hydroxyphenyl)-4-methoxybenzaldehyde
was prepared in a manner similar to the procedure described in Example 1 b using 4-
bromo-2,6-di-z-butylphenol (0.50 g, 1.75 mmol), 2-methoxy-5-formylpheny] boronic
acid (0.315 g, 1.75 mmol), tetrakis(triphenylphosphine)palladium(0) (0.20 g, 0.175
mmol), K,CO; (0.95 g, 7.0 mmol), dimethoxyethane (15 mL) and H20 (1 mL); 367 mg,
61 % yield.
I NMR (500 MHz; CDCly) 8 1.48 (s, 18 H), 3.93 (s, 3 H), 5.30 (s, 1 H), 7.08 (d, T =
8.0 Hz, 1 H), 7.36 (s, 2 H), 7.80-7.85 (m, 2 H), 9.94 (s, 1 H).

Example 18: 3-(3,5 ,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyt)-4-
dimethylaminobenzaldehyde;
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may be prepared in a similar manner as described in Example 1 using 4-
dimethylamino-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-
yl)benzaldehyde.

The intermediate 4-dimethylamino-3-(3,5,5,8,8-pentamethyl-5,6,7,8-

tetrahydronaphtalen-2-y)t Idehyde was prepared as follows:

a. 3-Bromo-4-(dimethylamino)-benzaldehyde.

To a solution of 4-(dimethylamino)-benzaldehyde (10.0 g, 67.03 mmol) in
dichloromethane (250 mL) was added pyridinium tribromide (21.4 g, 67.03 mmol).
The reaction mixture was stirred at room temperature overnight. The solution was
washed successively with water and brine, dried over anhydrous magnesium sulfate,
filtered and evaporated. Choromatography on silica gel (15% EtOAc in hexane)
afforded 14.06 g of 3-bromo-4-(dimethylamino)-benzaldehyde (92%).

b. 4-Dimethylamino-3-(3,5,5,8,7-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-
yl) benzaldehyde.

To a solution of 3-bromo-4-(dimethylamino)-benzaldehyde (5 g, 21.92 mmol),
(3,5,5,8,8-pentamemyl—S,6,7,8-tetrshydronaphtalen—l—yl) boronic acid (6.5 g, 26.30
mmol) in a mixture of toluene (50 mL), ethanol (10 mL) and water (7.5 mL) was added
potassium carbonate (6.0 g, 43.83 mmol). The sclution was degased with argon for 30
minutes. Tetrakis(triphenylphosphine)palladium(0) (0.50 g, 0.438 mmol) was added
and the mixture heated at reflux under argon overnight. The solution was cooled to
room temperature, diluted with ethyl acetate and washed successively with water and
brine, dried over anhydrous magnesium sulfate, filtered and evaporated. The residue
was chromatographed on silica gel (8% ethyl acetate in hexane) to give 7.08 g of 4-
dimethylamino-3-(3,5,5,8,7—pentamethyl—5,6,7,8-tetrahydronaphlalen—2-yl)
benzaldehyde (92 %). 'H NMR (300 MHz; DMSO) 8 1.22 (s, 3H); 1.28 (s, 3H); 1.29
(s, 3H); 1.31 (s, 3H); 1.69 (s, 4H); 2.07 (s, 3H); 2.64 (s, 6H); 6.93 (4, T= 8.4 Hz, 1H);
7.13 (s, 1H); 7.15 (s, 1H); 7.58 (&, T=2.4 Hz, 1H); 7.75 (dd, Ji = 8.7 Hz , = 2.1 Hz,

1H); 9.80 (s, 1H).
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Example 19: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

O 2Ny

chlorobenzaldehyde oxime;
Cl

(I

may be prepared in a similar manner as described in Example 1 using 4-chloro-3-
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl)benzaldehyde.

The intermediate 4-chloro-3-(3,5,5,8,8-pentamethyl-5,6,7,8-
tetrahydronaphtalen-2-yl)benzaldehyde was prepared as follows:

a. Ethyl 3-bromo-4-chlorobenzoate.

To a solution of 3-bromo-4-chlorobenzoic acid (3.00 g, 12.74 mmol) and
cesium carbonate (6.23 g, 19.11 mmol) in acetonitrile (70 mL) was added iodoethane
(5.1 mL, 63.7 mmol). The reaction mixture was heated at reflux overnight. After
cooling to room temperature, the solution was extracted with ethyl acetate. The organic
layer was washed successively with water and brine, dried over anhydrous magnesium
sulfate, filtered and evaporated. Choromatography on silica gel (biotage, 5% EtOAc in
hexane) afforded 3.5 g of ethyl 3-bromo-4-chlorobenzoate (97%). "HNMR (300 MHz;
CDCLs) 5 1.40 (t, 3H); 4.37 (q, 2H); 7.52 (d, T = 8.1 Hz, 1H); 7.91 (dd, i = 8.4 Hz, T, =
1.8 Hz, 1H); 8.28 (d, J = 1.8 Hz, 1H).

b. 3-Bromo-4-chloro-benzyl alcohol,

To a solution of ethyl-3-bromo-4-chlorobenzoate (3.25 g, 12.34 mmol) in
toluene (70 mL) was added, at -78°C under argon, diisobutylaluminum hydride (1.5M
in toluene, 24 mL, 37.01 mmol). The reaction mixture was stirred at -78°C for 1 hr then
methanol (9 mL) and water (18 mL) was added. The solution was warmed up to room
temperature and extracted with ethyl acetate. The organic layer was washed
successively with water and brine, dried over anhydrous magnesium sulfate, filtered
and evaporated to give 2.73 g of 3-bromo-4-chloro-benzyl alcohol.

c. 3-Bromo-4-chloro-benzaldehyde.

To a solution of 3-bromo-4-chlorobenzyl alcohol (2.73 g, 12.34 mmol) in

dichloromethane (75 mL) was added, at room temperature, pyridinium chlorochromate
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(2.66 g, 12.34 mmol). The reaction mixture was stirred at room temperature for 1 hr
then filtered over celite. The solvent was removed under reduced pressure and the
residue chromatographed on silica gel (10% ethyl acetate in hexane) to afford 2.52 g of
3-bromo-4-chloro-benzaldehyde (93% yield). 'H NMR (300 MEz; CDCl;) 'H NMR
(300 MHz; CDCls) 8 7.65 (d, J = 8.1 Hz, 1H); 7.78 (dd, J;= 8.4 Hz, J»=2.1 Hz, 1H);
8.12(d, J=2.1 Hz, 1H).

d. 4-chloro-3-(3,5,5,8,7-pentamethyi-5,6,7,8-tetrahydronaphtalen-2-yl)
benzaldehyde.

To a solution of 3-bromo-4-chlorobenzaldehyde (2.5 g, 11.39 mmol), (3,5,5,8,8-
pentamethyl-5,6,7,8-tetrahydronaphtalen-2-y1) boronic acid (3.1 g, 12.53 mmol) in a
mixture of toluene (25 mL), ethanol (5 mL) and water (4 mL) was added potassium
carbonate (3.15 g, 22.78 mmol). The solution was degased with argon for 30 minutes.
Tetrakis(triphenylphosphine)palladium(0) (0.26 g, 0.23 mmol) was added and the
mixture heated at reflux under argon overnight. The solution was cooled to room
temperature, diluted with ethyl acetate and washed successively with water and brine,
dried over anhydrous magnesium sulfate, filtered and evaporated. The residue was
chromatographed on silica gel (biotage: eluant: ethyl acetate/ hexane, 5:95) to give 3.0
g of 4-chloro-3-(3,5,5,8,7-pentamethyl-5,6,7,8-tetrahydr htalen-2-y1) t ldehyde
(77%). "H NMR (300 MHz; DMSO0) 8 1.18 (s, 3H); 1.20 (s, 3H); 1.24 (s, 3H); 1.26 (5,
3H); 1.36 (s, 4H); 1.98 (s, 3H); 7.04 (s, 1H); 7.23 (s, 1H); 7.75 (d, 1 =7.8 Hg, 1H);
7.80 (d,J = 1.8 Hz, 1H); 7.88 (dd, J;=7.8 Hz,, )= 1.8 Hz, 1H); 9.99 (s, 1H).

Example 20: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-

trifluoromethoxybenzaldehyde oxime;

may be prepared in a similar manner as described in Example 1 using 4-
trifluoromethoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-y1)
benzaldehyde.
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The intermediate 4-trifluoromethoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8-
tetrahydronaphthalen-2-y1) benzaldehyde was prepared as follows:
a. 3-Bromo-4-trifluoromethoxybenzaldehyde.

To a solution of 4-trifluoromethoxyt Idehyde (215 g, 1.13 mol) in a mixture
of TFA (300 mL), CH2Cl, (300 mL) and H>SO4 (150 mL) was added at room
temperature N-bromosuccinimide (402 g, 2.26 mol) in equal portion over 7 hours. The
reaction mixture was stirred for 4 days at room temperature, poured into ice-water and
extracted with CH,Clp, The organic layer was washed with water then treated with
saturated NaHCO3 (1.5 L) for 2 hrs. The layers were separated and the organic layer
further washed with water and brine, dried over MgSOs, filtered and evaporated. The
residue was triturated with hexane and filtered. After evaporation of the solvent, the
residue was distilled to give 3-bromo-4-trifluoromethoxybenzaldehyde (190.2 g, 31°C,
1.0 mmy/Hg, 62%).

b. 4-Trifluoromethoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8-
tetrahyd hthalen-2-y1) t 1dehyde.

To a solution of 3-bromo-4-trifluoromethoxybenzaldehyde (10.0 g, 37.2 mmol),
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-y!) boronic acid (11 g, 44.68
mmol, 1.2 eq) in a mixture of toluene (100 mL), ethanol (20 mL) and water (15 mL)
was added potassium carbonate (10.28 g, 74.4 mmol, 2 eq). The solution was degassed
with argon for 40 mi Tetrakis(triphenylphosphi Nadium(0) (0.86 g, 0.74
mmol, 0.02 eq) was added and the mixture heated at reflux under argon for 22 hours.
The solution was cooled to room temperature, diluted with ethy! acetate and washed

successively with water and brine, dried over MgSOy, filtered and evaporated. The
residue was chromatographed on silica gel (silica: 70-230 mesh, 60A, 400 g, eluant:
ethyl acetate/ hexane, 5:95) to give 4-trifluoromethoxy-3-(3,5,5,8.7-pentamethyl-
5,6,7,8-tetrahydronaphthalen-2-y1) benzaldehyde (11.1 g , 76 %). 'H NMR (300 MHz;
CDCly) 8 1.25 (s, 6H); 1.32 (s, 6H); 1.70 (s, 4H); 2.08 (s, 3H); 7.06 (s, 1H): 7.18 (s,
1H); 7.48 (dd, J; = 8.4 Hz, J,= 1.5 Hz, 1H); 7.84 (d, ] = 2.0 Hz, 1H); 7.88 (dd, J;=2.0
Hz, J,= 8.5 Hz 1H), 9.91 (5, 1H).

Example 21: 4-[3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
trifluoromethoxy-benzyloxy] benzaldehyde oxime;
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may be prepared in a similar manner as described in Example 1 using 4-[3-(3,5,5,8,8-
pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-trifluoromethoxy-benzyloxy]
benzaldehyde.

The intermediate 4-[3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- )

triflioromethoxy-benzyloxy] benzaldehyde was prepared as follows:

a. 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
trifluoromethoxy benzyl alcohol.

To a solution of 4-trifluoromethoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8-
tetrahydronaphthalen-2-yl) benzaldehyde (1.76 g, 4.51 mmol, see Example 20) in
methanol at 0°C was added NaBH; (0.170 g, 4.51 mmol) portionwise. After 30
minutes, the reaction was quenched with 10% acetic acid and the resulting mixture was
extracted with ethyl acetate. The organics were washed sequentially with NaHCO3,
water and brine, dried over MgSQ4 and filtered. After evaporation, the residue was
purified on silica gel (9:1 to 7:3, hexane:ethyl acetate) to afford 0.400 g (22%) of 3~
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-trifluoromethoxy benzyl
alcohol. 'H NMR (500 MEz; CDCL3) & [1.25 (s), 1.31 (s), 12 H], 1.70 (s, 4H); 2.08 (s,
3H); 4.73 (s, 2 H), 7.07 (s, 1 H), 7.15 (s, 1H), 7.30-7.40 (m, 2 H), 7.38 (dd, J;=2.0 Hz,
J,=8.9 Hz 1H).

b. 4-[3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
trifluoromethoxy-benzyloxy] benzaldehyde.

To a solution of 3-(3,5,5,8,8-p thyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
trifluoromethoxy benzyl alcohol (0.400 g, 1 mmol) in DMF was added NaH (0.30 mg,
80% in mineral oil). After the evolution of hydrogen gas had stopped then 4-fluoro
benzaldehyde (0.128 mL, 1.2 eq) was added and the mixture heat at 80°C for 4 hours.
The solution was cooled to room temperature and diluted with ethyl acetate and washed

successively with water and brine, dried over MgSQOy, filtered and evaporated. The

residue was purified on silica gel (hexane to 7:3 hexane:ethyl acetate) to afford 0.80 g
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(16%) of 4-[3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
trifluoromethoxy-benzyloxy] benzaldehyde. 'H NMR (500 MHz; CDCL3) 8 [1.25 (),
1.31 (s), 12 HJ, 1.70 (s, 4H); 2.06 s, 3); 5.17 (s, 2 H), 7.08 (d, J;= 9.0 Hz, 2 H), 7.08
(s, 1 H), 7.16 (s, 1H), 7.30-7.40 (m, 2 H), 7.4 (dd, ;= 3.0 Hz , J,= 8.5 Hz 1H), 9.90
(s, 1 H).

Example 22: 4-[2-(Methyl-pyridin-2-yl-amino)-ethoxy] benzaldehyde oxime;

L
N N’\/O
1 2N

may be prepared in a similar manner as described in Example 1 using 4-[2-(methyl-

OH

pyridin-2-yl-amino)-ethoxy] benzaldehyde.

The intermediate 4-[2-(methyl-pyridin-2-yl-amino)-ethoxy] benzaldehyde was
prepared as described by Cantello, et al., Bicorganic & Medicinal Chemistry Letters,
1994, 4, 1181-1184).

Example 23: 2-(3,5,5,8,8-Pentamethyl-3,6,7,8-tetrahydro-2-naphthyl)-3-

methoxybenzaldehyde oxime;

N

. OH

may be prepared in a similar manner as described in Example 1 using 3-methoxy-2-
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)benzaldehyde.

The intermediate 3-methoxy-2-(3,5,5,8,8-pentamethyl-5,6,7,8-
tetrahydronaphthalen-2-yl)benzaldehyde was prepared as follows:

a. To a solution of o-vanillin (0.5 g, 3.28 mmol; i.e., 3-methoxy-2-
hydroxybenzaldehyde) in dichloromethane (20 mL) was added pyridine (0.3 mL, 1.2
eq) and the solution cooled to 0°C. Triflic anhydride (0.65 mL, 1.2 eq) was added
slowly and the resulting reaction mixture was allowed to warm slowly to room
temperature and stirred for 3 hr. at room temperature. The solution was washed

successively with water and brine, dried over anhydrous magnesium sulfate, filtered
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and evaporated. The residue was purified on silica gel (ethyl acetate/ hexane, 1:9) to
give 0.437 g of 3-methoxy-2-trifluoromethanesulfonyl benzaldehyde (vield 47%). The
produoct was used without further purification.

b. A mixture of 3-methoxy-2-frifluoromethanesulfonyl benzaldehyde
(0.430 g, 1.51 mmol), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) boronic
acid (0.740 g, 3.00 mmol) and potassium carbonate (0.835 g) in 1,2-dimethoxyethane
(20 mL) and water (1 mL) was degassed with argon for 15 minutes. To this mixture
was added tetrakis(iriphenylphosphine)palladium(0) (0.35 g, 0.3 mmol) and the
resulting mixture was heated at reflux under argon for 4 hours. The solution was
cooled to room temperature, diluted with ethyl acetate and washed successively with
water and brine, dried over anhydrous magnesium sulfate, filtered and evaporated. The
residue was chromatographed on silica gel (ethyl acetate/ hexane, 1:9) to give 0.48 g of
3-methoxy-2-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydrc hthalen-2-yD)b ldehyde.

Example 24: Oral Administration of Compound 1 in the Treatment of
Hypercholesterolemia in Sprague Dawley Rats Maintained on a High Cholesterol
Atherogenic Diet
METHODS

Animals and Housing

Six week-old male Sprague Dawley rats (HSD, Harlan) were housed in a fixed
12-12- hr artificial light-dark cycle, and maintained on a high cholesterol, atherogenic
diet ad libitum (# C13002, Research Diets, NJ).

Animals were maintained on this diet throughout the course of the study.
Dosage Groups and Treatment

Following six days of maintenance on the high cholesterol diet, the animals
were bled from the tail vein (100-200 pL of whole blood) and serum levels of total
cholesterol were measured in duplicate (Infinity Cholesterol Kit; Sigma, St. Louis,
MO). Based on these initial measures, animals were sorted into groups with
approximately the same average serum cholesterol levels. Once sorted, the animals

were housed three per cage and maintained on the high cholesterol diet ad libitum.

Experiment I: (Compound 1)
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‘Treatment groups(n=6/group):
1) Lean Sprague Dawley control (sesame oil)
2) High cholesterol fed control (sesame oil)
3) Compound 1 in sesame oil (10mg/kg; once daily)
Drug is prepared by mixing Compound 1 in sesame oil, and administered to
animals in a volume of 3mbkg/dose. Drug is administered by oral gavage daily
for five consecutive days.
Serum Measurements
To monitor the effect of Compound 1, animals were bled from the tail vein five
days after commencement of oral treatment. Serum cholesterols were measured in
duplicate. The blood is kept at room temperature to allow coagulation, after which the
serum is separated and assayed for total cholesterol and low density lipoprotein
cholesterol levels. As shown in Figure 1, Compound 1 significantly reduced total
serum cholesterol compared to control animals maintained on the same atherogenic diet
(ANQVA, Fisher’s Least significant difference test, p<0.01). Similarly, compound 1
reduced LDL cholesterol levels (Figure 2) compared to controls (ANOVA, Fisher’s
Least significant difference test, p<0.01).

Example 25: Oral Administration of Compound 1 in the Treatment of obese, ghucose
intolerant Zucker Fatty Rats (fa/fa).
METHODS

Animals and Housing

Ten week-old male Zucker Fatty Rats (fa/fa; Harlan) were housed in a fixed 12-
12- hr artificial light-dark cycle, and maintained on a standard diet provided ad libitum.
Animals were allowed two days to acclimate in this experimental environment prior to
the initiation of the study.

Dosage Groups and Treatment
Prior fo initiation of treatment, the animals were bled from the tail vein (100-

200 pL of whole blood) and serum levels of triglycerides were measured in duplicate
(Infinity kits; Sigma, St. Louis, MO). Based on these initial measures, animals were

sorted into groups with approximately the same average serum triglyceride levels.
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Once sorted, the animals were housed one per cage and provided standard rodent diet
ad libitum.

Treatment groups (n=>5/group):

1) Control (sesame oil)
2) Compound 1 in sesame oil (10mg/kg once daily)

Drug is prepared by mixing Compound 1 in sesame oil, and administered to
animals in 2 volume of 3mVkg/dose. Drug is administered by oral gavage once daily.
Serum Measurements

To monitor the effect of Compound 1, animals were tested in a glucose
tolerance test. One day prior to the tolerance test, the animals were fasted overnight
(12hr fast). Animals were then bled at 0 hours to establish baseline glucose levels.
Following this initial bleed the animals were given 2g/kg glucose administered in a
40% glucose solution by oral gavage. The animals were then bled 0.5, 1, and 2 hours
later and serum glucose levels were measured in duplicate. The blood is kept at room
temperature to allow coagulation, after which the serum is separated and assayed for
glucose levels. As shown in Figure 3, Compound 1 produced a significant increase
glucose clearance rate following 1 week of treatment (*p<0.05 and *¥p<0.01; ANOVA
and Fisher’s Least Significant Difference; Figure 3).

Example 26: 3-(5-Isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-
trifluoromethoxy-benzaldehyde oxime

o

on
2 7

A mixture of 3-(5-isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran-7-y1)-4-
triffuoromethoxy-benzaldehyde and hydroxylamine sulfate is reacted in a basic solution
to form the illustrated compound, as a mixture of syn and anti isomers.

The intermediate 3-(5-isobuty]-3,3-dimethyl-2,3-dihydro-benzofuran-7-yl)-4-
trifluoromethoxy-benzaldehyde was prepared as follows:
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a. 3-(5-isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran-7-y1)-4-
trifluoromethoxy-benzaldehyde.

A mixture of 3-bromo-4-triflucromethoxy benzaldehyde (4.24 g, 15.75 mmol),
5-isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran-7-boronic acid (4.3 g, 17.33 mmol)
and potassium carbonate (4.35 g, 31.5 mmol) in toluene (39 mL), ethanol (7.5 mL) and
water (2.5 mL) was degassed with argon for 15 minutes.

Tetrakis(triphenylphosphine)palladium(0) (0.728 g, 0.63 mmo}) was added and
the mixture heated at reflux under argon for 20 hrs. The solution was cooled to room
temperature, diluted with ethyl acetate and washed successively with water and brine,
dried over anhydrous magnesium sulfate, filtered and evaporated. The residue was
purified on silica gel (0 to 5% ethyl acetate in hexane) to give 5.76 g of 3-(5-isobutyl-
3,3-dimethyl—Z,3-dﬂlydru-bEnzofuran—7-yl)-4-triﬂu0romeﬂ10xy-benzaldehyde {93 %).
'H NMR (300 MHz; CDCls): 0.92 (d,J= 6.9 Hz, 6 H), 1.36 (s, 6 H), 1.84 (m, 1 H),
247(d, J=7.5Hz, 2 H), 422 (s, 2 H), 6.92 (d, J=4.8 Hz, 2 H), 7.46 (dd, J=15Hz
and 8.7 Hz, 1 H), 7.90 (dd, J=2.1 Hz and 8.7 Hz, 1 H), 8.03 (d,J= 2.1 Hz, 1H),
10.03 (s, 1 H).

b. 5-isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran-7-boronic acid.

To a mixture of 7-bromo-5-isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran (9.9
g, 34.96 mmol) in THF (50 mL) cooled to —78°C under an atmosphere of argon was
added #-BulLi (25.17 mL, 2.5 M, 62.93 mmol) dropwise. The reaction mixture was
stirred for 5 minutes and triisopropylborate (24.2 mL, 104.87 mmol) was added
dropwise. The mixture was stirred at —50°C for 2 hours then warmed up to room
temperature and stirted overnight at room temperature. 1.0 N HCI (100 mL) was slowly
added to the reaction mixture. After 1 hour the mixture was diluted with ethyl acetate
and the layers separated. The organic layer was further washed with water, brine, dried
(Mg2SO0y), filtered and evaporated. The residue was chromatographed on silica gel (0 to
20% ethyl acetate in hexane) to give 4.3 g of 5-isobutyl-3,3-dimethyl-2,3-dihydro~
benzofuran-7-boronic acid (46 %). 'H NMR (300 MHz; CDCL3): 0.90 (d, J = 6.6 Hz,
6 1), 1.33 (s, 6 1), 1.81 (m, 1 H), 2.43 (4, J="7.5 Hz, 2 H), 4.28 (5,2 H), 5.86 (br's, 2
H), 6.98 (4, /=2.1 Hz, 1 H), 7.33 (d, /= 2.1 Hz, 1 H).

c. 7-bromo-5-isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran.
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To a solution of 5-isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran (1.59 g, 7.78
mmol) in dichloromethane (40 mL) was added pyridintum tribromide (2.49 g, 7.78
mmol) and the reaction mixture stirred at room temperature overnight. The solution
was washed with water and brine, dried (Mg2SO4), filtered and evaporated. The
residue was purified on silica gel (0% to 2 % ethyl acetate in hexane) to give 1.51 g of
7-bromo-5-isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran (68 %). "HNMR (300 MHz;
CDCL): 8 0.90 (d, J= 6.3 Hz, 6 H), 1.33 (s, 6 H), 1.77 (m, 1 H), 2.39 (d,J=7.5Hz, 2
H), 4.30 (s, 2 H), 6.80 (d, J = 1.5 Hz, 1 H), 7.05 (d, J= 1.5 Hz, 1 H).

d. 5-isobutyl-3,3-dimethyl-2,3-dihydro-benzofuran.

To a cold solution (0°C) of 1-(3,3-dimethyl-2,3-dihydro-benzofuran-5-yl)-2-
methyl-propan-1-ol (1.97 g, 8.93 mmol) in dry dichloromethane (40 mL) was added
trie.thylsilane (2.85 mL, 17.86 mmol). After 10 minutes, trifluoroacetic acid was the
reaction mixture stirred at 0°C for 30 minutes. Water was poured into the reaction
mixture and the layers separated. The organic layer was further washed with water,
aqueous NaHCOj; and brine, dried (Mg2SO4), filtered and evaporated. The residue was
purified on silica gel (0% to 5 % ethyl acetate in hexane) to give 1.6 g of S-isobutyl-
3,3-dimethyl-2,3-dihydro-benzofuran (87 %). "H NMR (300 MHz; CDCLy): § 0.90 (d,
J=6.3Hz, 6 H), 1.32 (s, 6 H), 1.79 (m, 1 H), 2.40 (d, /= 6.9 Hz, 2 H), 4.20 (s, 2 H),
6.68 (dd, J=1.2 Hz and 7.5 Hz, 1 H), 6.87 (m, 2 H).

e. 1-(3,3-dimethyl-2,3-dihydro-benzofuran-5-y1)-2-methyl-propan-1-ol.

To a solution of 5-bromo-3,3-dimethyl-2,3-dihydro-benzofuran (2.03 g, 8.93
mmol) in dry THF (10 mL}) at —78°C, under argon, was added dropwise n-BuLi (1.6 M
in hexane, 13.4 mmol, 8.38 mL). The mixture was stirred for 5 minutes then
isobutyraldehyde (1.22 mL, 8.38 mmol) was added and the mixture was slowly warmed
up to room temperature and stirred overnight at room temperature. Aqueous ammonium
chloride was added and the solution extracted with ethylacetate and the organic extract
was dried (Mg2SQs), filtered and evaporated. The residue was purified on silica gel
(0% to 20 % ethyl acetate in hexane) to give 1.97 g of 1-(3,3-dimethyl-2,3-dihydro-
benzofuran-5-yl)-2-methyl-propan-1-o0l (100 %). "HNMR (300 MHz; CDC1): § 0.77
(d, J= 6.6 Hz, 3 H), 0.90 (d, = 6.6 Hz, 3 H), 1.33 (s, 6 H), 1.95 (m, 1 H), 4.23 (5,2
H),4.28(d,J=72Hz, 2 H), 6.72 (d, J=8.4 Hz, 1 H), 7.03 (dd, J=8.1 Hz and 1.8
Hz, 1H),7.06(d, J=1.5Hz, 1 H).
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f. 5-bromo-3,3-dimethyl-2,3-dihydro-benzofuran

A mixture of 4-bromo-2-(2-chloro-1,1-dimethyl-ethyl)-1-methoxy-benzene (65
2, 0.234 mol), pyridine hydrochloride (121.8 g, 1.054 mol) and quinoline (110.67 mL,
0.936 mol) was refluxed at 164°C-167°C under argon for 5 hrs. After cooling to room
temperature the reaction mixture was treated with ice-cold 6N HCI and extracted twice
with ether. The organic layers were combined, dried (Mg2SOa), filtered and evaporated.
The residue was purified on silica gel (10 % ethy] acetate in hexane) to give 52 g of 5-
‘bromo-3,3-dimethyl-2,3-dihydro-benzofuran (98 %). "HNMR (300 MHz; CDCL):
51.32 (s, 6 H), 4.23 (s, 2 H), 6.67 (d, J= 8.1 Hz, 1 H), 7.19 (m, 2 H).

8. 4-bromo-2-(2-chloro-1,1-dimethyl-ethyl)-1-methoxy-benzene.

Sulfuric acid (2 mL, 0.033 mol) was added dropwise under argon to 4-
bromoanisole (14.6 mL, 0.117 mol). The mixture was warmed to 40-43°C (warm water
bath) and 3-chloro-2-methyl propene was added dropwise in 4 equal portions over 2
hrs. After 2 hrs at 40-43°C the solution was diluted with dichloromethane and washed
successively with water, saturated aqueous NaHCO3, water and brine, dried (MgzSO4),
filtered and evaporated. The residue was crystallized from hexanes to give 14.1 g of 4-
bromo-2-(2-chloro-1,1-dimethyl-ethyl)-1-methoxy-benzene. The mother liquor was
further purified on silica gel (10% ethyl acetate in hexane) to afford additional 4.8 g of
product. 58 % yield. "H NMR (300 MEz; CDCL): 8 1.43 (s, 6 H), 3.82 (s, 3 H), 3.93 (s,
2 H), 6.75 (dd, J=2.4 Hz and 7.2 Hz, 1 H), 7.32 (m, 2 H).

Example 27: 3-(1,4,4,6-Tetramethyl-2-ox0-1,2,3,4-tetrahydro-quinolin-7-y1)-4-
trifluoromethoxy-benzaldehyde oxime.

! F3CO.

[ N O zN.oy

A mixture of 3-(1,4,4,6-Tetramethyl-2-0x0-1,2,3,4~tetrahydro-quinolin-7-yl)-4-
trifluoromethoxy-benzaldehyde and hydroxylamine sulfate is reacted in a basic solution
to form the illustrated oxime compound,

The intermediate 3-(1,4,4,6-tetramethyl-2-0x0-1,2,3 4-tetrahydro-quinolin-7-
yl)-4-trifluoromethoxy-benzaldehyde was prepared as follows:
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a. 3-(1,4,4,6-Tetramethyl-2-0xo0-1,2,3,4-tetrahydro-quinolin-7-yl)-4-
trifluoromethoxy-benzaldehyde.

A mixture of 3-formyl-6-trifluoromethoxy-1-phenyl boronic acid (3.14 g, 13.42
mmol), 7-bromo-1,4,4,6-tetramethyl-3,4-dihydro-1H-quinoline-2-one (3.15 g, 11.19
mmol) and potassium carbonate (3.1 g, 22.38 mmol) in toluene (35 mL), ethanol (11.8
mL) and water (7.3 mL) was degassed with argon for 15 minutes.
Tetrakis(triphenylphosphine)palladium(0) (0.259 g, 0.02 mmol) was added and the
mixture heated at reflux under argon overnight. The solution was cooled to room
ternperature, diluted with ethyl acetate and washed successively with water and brine,
dried over anhydrous magnesium sulfate, filtered and evaporated. The residue was
purified on silica gel (20 to 30% ethyl acetate in hexane) to give 2.34 g of 3-(1,4,4,6-
tetramethyl-2-oxo-1,2,3,4-tetrahydro-quinolin-7-yl)-4-triftuoromethoxy-benzaldehyde
(54 %). "H NMR (300 MHz; CDCL): 1.35 (s, 6 H), 2.11 (5, 3 H), 2.55 (5,2 H), 3.35 (5,
3 H), 6.79 (s, 1 H), 7.20 (s, 1 H), 7.54 (dd, J=3 and 8.4 Hz, 1 H), 7.85 (d,J=2.7 Hz,
1 H), 7.90 (dd, /=2.1 and 8.7 Hz, 1 H), 10.04 (s, 1 H).

b. 3-formyl-6-trifluoromethoxy-1-phenyl boronic acid.

To a mixture of 2-(3-bromo-4-irifluoromethoxy-1-phenyl)-1,3-dioxolane (7.20
£, 22.9 mmol) in THF (70 mL) cooled to —78°C under an atmosphere of argon was
added n-BuLi (13.8 mL, 2.5 M, 34.4 mmol) dropwise. The resulting suspension was
stisred for 5 minutes and triisopropylborate (15.9 mL, 68.7 mmol) was added dropwise
via syringe. The mixture was stirred at —50°C for 2 hours then warmed up to room
temperature and stirred overnight at room temperature. 1.0 N HCI (50 mL) was slowly
added to the reaction mixture. After 3 hours the mixture was diluted with ethyl acetate
and the layers separated, the aqueous layer was extracted once with ethyl acetate and
the two organic layers combined. The resulting organic layer was washed with water,
brine and dried (Mg2SO4). The mixture was filtered, evaporated and the residue stirred
in hexane. The resulting white suspension was filtered and the white solid dried under
‘high vacuum to afford 3.00 g of 3-formy!-6-trifluoromethoxy-1-phenyl boronic acid
(56 %). "H NMR (300 MHz; CDCL3): 5 7.42 (d,J="7.0 Hz, 1 H), 8.07 (dd, /; =2.1
Hz, J; = 8.7 Hz, 1 H), 8.47 (d,J= 1.8 Hz,, 1 H), 10.05 (s, 1 H).

c. 2-(3-bromo-4-trifluoromethoxy-1-phenyl)-1,3-dioxolane.
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To a solution of 3-bromo-4-trifluoromethoxyt Ildehyde (20 g, 74.0 mmol) in
toluene (200 mL) was added ethylene glycol (82.6 mL, 1.48 mol) and p-toluenesulfonic
acid monohydrate (0.84 g, 4.44 mmol). The reaction mixture was heated at reflux
overnight and the water was removed using a Dean Stark apparatus. The solution was
cooled to room temperature, poured into aqueous potassium carbonate (10%) and
extracted with ethyl acetate. The organic layer was washed with water, brine and dried
(Mg2SO4). The residue was purified on silica gel (eluent: 10% ethyl acetate in hexane)
to give 15.4 g of 2-(3-bromo-4-trifluoromethoxy)-1,3-dioxolane (66 %). 'H NMR (500
MHz; CDCls): § 4.05 (m, 2 H), 4.11 (m, 2 H), 5.79 (s, 1 H), 7.32 (d, 1 H), 7.43 (d, 1
H), 7.77 (d,J= 1.1 Hz, 1 H).

d. 7-bromo-1,4.4,6-tetramethyl-3,4-dihydro- 1 H-quinoline-2-one.

A mixture of powdered KOH (14.06 g, 0.250 mel) in DMSO (150 mL) was
stirred at 0°C for 10 min. 7-Bromo-4,4,6-trimethyl-3,4- dihydro-1H-quinoline-2-one
(33.59 g, 0.125 mol) was added cautiously, followed immediately by the addition of
methyl iodide (39 mL, 0.625 mol). The reaction mixture was kept at 0°C for 30 min
then slowly warmed up to room temperature and stirred overnight at room temperature.
The reaction mixture was poured into water and extracted with dichloromethane
washed with water and brine, dried (MgzSOy), filtered and evaporated to give 35.74 g
of 7-bromo-1.4,4,6-tetramethyl-3,4-dihydro-1H-quinoline-2-one (99%) and used
‘without further purification in the Suzuki coupling (step a). "H NMR (300 MHz;
CDCL): 1.27 (s, 6 H), 2.37 (s, 3 H), 2.48 (5, 2 H), 3.35 (5,3 H), 7.12 (5, 1 H), 7.16 (s, 1
H).

e. 7-bromo-4,4,6-trimethyl-3,4-dihydro-1H-quinoline-2-one.

To a solution of 3-methyl-but-2-enoic acid (3-bromo-4-methyl-phenyl)-amide
(70.0 g, 261 mmol) at 90 °C was added portion wise, under argon, with vigorous
stirring aluminum chloride (52.3 g, 391 mmol) over 1.5 hr. The reaction mixture was
stirred for 2 hours at 110-120 °C. The reaction mixture was cooled to room temperature
and ice-water was carefully added. The solution was extracted with dichloromethane
and the organic washed with 2N HCI, water, saturated aqueous NaHCO3, water and
brine, dried (Mg»SOy), filtered and evaporated. The residue was crystallized from
dichloromethane/hexane to give 46 g of 7-bromo-4,4,6-trimethyl-3,4- dihydro-1H-
quinoline-2-one. The mother liquor was further chromatographed on silica gel(20%
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ethyl acetate in hexane) to give 6.2 g more of product. (75%). *H NMR (300 MHz;
CDCl3): 1.30 (s, 6 H), 2.33 (s, 3 H), 2.46 (s, 2 H), 7.07 (5, 1 H), 7.10 (s, 1 H), 9.87 (brs,
1H).

f. 3-Methyl-but-2-enoic acid (3-bromo-4-methyl-phenyl)-amide.

To a biphasic mixture of 3-bromo-4-methylaniline (50 g, 0.269 mol), 10%
NaOH (270 mL) and dichloromethane (160 mL) was added dropwise over a period of 2
hours 3,3-dimethylacryloyl chloride (36 mL, 0.322 mol) in dichloromethane (95 mL).
The solution was stirred at room temperature for 48 hours then diluted with water (100
mL). The aqueous layer was further extracted with dichloromethane. The organic layers
were combined and washed with water and brine, dried (MgzSOy), filtered and
evaporated. The white solid was triturated with hexane and collected to give 70 g (97
%) of 3-Methyl-but-2-enoic acid (3-bromo-4-methyl-phenyl)-amide. 'H NMR (300
MHz; CDCLy): 1.89 (5, 3 H), 2.21 (s, 3 H), 2.33 (s, 3 H), 5.68 (5, 1 H), 7.14 (d, /= 8.0
Hz, 1 H), 7.17 (br s, 1 H), 7.33 (d, /= 8.0 Hz, 1 1), 7.79 (s, 1 H).

g 3-bromo-4-methylaniline.

To a solution of 2-bromo-4-nitrotoluene (50 g, 0.231 mol in ethylacetate (330
mL) and Bthanol (150 mL) was added Tin(IT)chloride dihydrate (208 g, 0.924 mol)
portionwise. The reaction mixture was stirred at room temperature overnight. The
solution was then treated with potassium carbonate until pH=7 and filtered over celite.
The filtrate was washed with water, aqueous NaHCO3, water and brine, dried
(Mg280y), filtered and evaporated to give 42.71 g (100 %) of 3-bromo-4-methylaniline.
"H NMR (300 MHz; CDCly): 2.27 (s, 3 H), 3.57 (br s, 2 H), 6.54 (dd, J = 2.7 Hz and
8.1 Hz, 1H), 6.90(d, /J=2.1Hz, 1 H), 6.98 (d, /= 8.1 Hz, L H).

Example 28: 4-Dimethylamino-3-(1,4,7-trimethyl-2,3-dioxo-1,2,3,4-tetrahydro-

quinoxalin-6-yl)-benzaldehyde oxime.
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The compound is prepared by reacting 4-Dimethylamino-3-(1,4,7-trimethyl-2,3-
dioxo-1,2,3,4-tetrahydro-quinoxalin-6-y1)-benzaldehyde and hydroxylamine sulfate in a
basic solution.

The intermediate 4-Dimethylamino-3-(1,4,7-irimethyl-2,3-dioxo-1,2,3.4~
tetrahydro-quinoxalin-6-yl)-benzaldehyde was prepared in a similar manner to example
33 using 6-dimethylamino-3-formyl-1-phenyl boronic acid (example 3b) and 6-bromo-
1,4,7-trimethyl-1,4-dihydro-quinoxaline-2,3-dione (18%). "H NMR (300 MHz;
CDCL): 2.12 (s, 3 H), 2.69 (s, 6 H), 3.65 (5, 6 H), 7.1-7.6 (m, 5 H), 9.84 (s, 1 H).

a. 6-bromo-1,4,7-trimethyl-1,4-dihydro-quinoxaline-2,3-dione.

To a solution of 1,4,6-trimethyl-1,4-dihydro-quinoxaline-2,3-dione (0.66 g, 3.2
mmol) in acetic acid (40 mL) was added bromine (0.52 g, 3.2 mmol) and the solution
stirred at 50 °C overnight. The reaction mixture was cooled to room temperature and
poured into water. The solution was neutralized with aqueous NaOH to Ph=7,
extracted with dichloromethane and washed with brine, dried (Mg2SOs), filtered and
evaporated to give 0.9 g of 6-bromo-1,4,7-trimethyl-1,4-dihydro-quinoxaline-2,3-dione
used without further purification in the Suzuki coupling (step a). "HNMR (300 MHz;
CDCly): 247 (5, 3 H), 3.64 (s, 6 H), 7.09 (s, 1 H), 7.40 (s, 1 H).

b. 1,4,6-trimethyl-1,4-dihydro-quinoxaline-2,3-dione.

To a solution of 6-methyl-1,4-dihydro-quinoxaline-2,3-dione (5.3 g, 30 mmol)
in THF (150 mL) was added, at 0 °C under argon, sodium hydride (3.68 g, 80% in
mineral oil, 120 mmol) followed by methyl iodide (7.5 mL, 120 mmol). The solution
was stirred at O °C for 3 hrs and at room temperature overnight. The reaction mixture
was cooled to O °C and acidified with 1N HCI. The solution was extracted with
dichloromethane washed with brine, dried (Mg2S04), filtered and evaporated. The
residue was chromatographed on silica gel (10 to 25% acetonitrile in dichloromethane)
to give 1.1 g of 1,4,6-trimethyl-1,4-dihydro-quinoxaline-2,3-dione (18 %). "HNMR

(300 MHz; CDCl3): 2.44 (s, 3 H), 3.66 (s, 6 1), 7.06-7.15 (m, 3 H).

c. 6-methyl-1,4-dihydro-quinoxaline-2,3-dione.

3,4-Diaminotoluene (24.4 g, 0.2 mmol) was dissolved in 2N HCI (300 mL),
oxalic acide dihydrate (27.7 g, 0.22 mmol) was added and the mixture was heated at
reflux for 3.5 hrs. The reaction mixture was cooled to room temperature, filtered,

washed with water, dried (Mg,SO,), filtered and evaporated to give 34 g of 6-methyl-
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1,4-dihydro-quinoxaline-2,3-dione (96 %). "H NMR (300 MHz; CDCls): 2.25 (s, 3 H),
6.87-6.99 (m, 3 H), 11.87 (br s, 2H).

Example 29: 4-(7-Adamantan-1-yl-benzo[1,3]dioxol-5-yl)-benzaldehyde oxime

(z O O Sn-OH
e

A solution of 4-[3-(1-adamantyl)-4,5-methylenedioxyphenyl]-benzaldehyde and
hydroxylamine sulfate is reacted to produce the illusirated compound.

The intermediate 4-[3-(1-Adamantyl)-4,5-methylenedioxyphenyl]-
benzaldehyde was prepared as follows:

a 4-[3-(1-Adamantyl)-4,5-methylenedioxyphenyl]-benzaldehyde.

A mixture of 3~(1-adamantyl)-4,5-methylenedioxy-1-bromobenzene (2.00 g,
5.97 mmol), 4-formylphenylboronic acid (1.07 g, 7.16 mmol) and potassium carbonate
(1.86 g, 13.42 mmol) in 1,2-dimethoxyethane (50 mL) and water (2.5 mL) was
degassed with argon for 30 minutes. Tetrakis(triphenylphosphine)palladium(0) (0.34 g,
0.298 mmol) was added and the mixture heated at reflux under argon overnight. The
solution was cooled to room temperature, diluted with ethyl acetate (200 mL) and
washed successively with water (100 mL) and brine (100 mL), dried over anhydrous
magnesium sulfate, filtered and evaporated. The residue was purified on silica gel
(eluent: hexane:ethyl acetate, 95:5) to give 1.82 g of 4-[3-(1-Adamantyl)-4,5-
methylenedioxy phenyl]-benzaldehyde (85 %). "H NMR (500 MHz; CDCls): 5 1.79 (s,
6 H); 2.08 (s, 9 H); 6.01 (s, 2 H); 7.00 (d, J=2.0 Hz, 1 H); 7.04 (d, J=2.0 Hz, 1 H);
7.68 (d, /= 8.1 Hz, 2 H); 7.91 (4, /=8.1 Hz, 2 H); 10.03 (s, 1 H).
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b. 3-(1-Ad 1)-4,5-methylenedioxy-1-bromobenzene.

To a mixiure of 3,4-methylenedioxy-1-bromobenzene (5.00 g, 24.87 mmol) and
1-adamantanol (3.79 g, 24.87 mmol) in CHyCl (50 mL) under an atmosphere of argon
was added sulfuric acid (2.0 mL) at room temperature. After stirring for 3 days the
resulting mixture was diluted with CH;Cl, and washed with water. The aqueous layer
was extracted with CHaCl, and the combined organics were washed successively with
water, brine and dried (MgSO,). The mixture was filter, evaporated and the residue
purified on silica gel (hexane) to give 4.41 g of 3-(1-adamantyl)-4,5-methylenedioxy-1-
bromobenzene (53 %) as a white solid, mp 135.5-136.0°C.

It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the scope or
spirit of the invention. Other embodiments of the invention will be apparent to those
skilled in the art from consideration of the specification and practice of the invention
disclosed herein. It is intended that the specification and examples be considered as
exemplary only, with a true scope and spirit of the invention being indicated by the

following claims.
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We claim:

1) Compounds of the formula

2)

3

Ri

Arj——Ary -—~<

N

\OR2

wherein

a,

&

Ar comprises a substituted aryl or heteroaryl ring wherein two substituents
together with the aryl or heteroaryl ring of Ar together form an additional
cycloalkyl, substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl ring
radicals optionally comprising 1 or 2 ring heteroatoms selected from O, S, SO,
S0, and N, wherein N is further substituted with hydrogen, alkyl or substituted
alkyl;

b) A is a substituted or unsubstituted aryl radical or a substituted or unsubstituted

Z

heteroaryl radical;

C,

<

R;yis hydrogen, a substituted or unsubstituted amino radical, or a substituted or

unsubstituted organic radical comprising from one to 12 carbon atoms; and

d) Rgis hydrogen, or a substituted or unsubstituted organic radical comprising
from one to 12 carbon atoms;

or a pharmaceutically acceptable salt thereof.

The compound of claim 1, wherein the Ar; aryl or heteroaryl ring and the additional

cyclic ring radical bonded thereto have 1, 2, 3, 4, 5, 6, or 7 non-hydrogen

substituent groups, and Arl and its substitutent groups together comprise between 6

and 30 carbon atoms.

The compound of claitn 2, wherein the non-hydrogen substitutent groups are

independently selected from the group consisting of an alkyl, substituted alkyl,

alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, hydroxyl,

acyloxy, alkoxy, substituted alkoxy, acyl, amino, mono-substituted amino, di-

substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted

alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, or

alkylsulfonamide radical.
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4) The compound of claim 1, wherein the additional cycloalkyl, substituted cycloalkyl,
cycloalkenyl or substituted cycloalkenyl ring radical bonded to the aryl or

heteroaryl ring of Ar; comprises from 1 to 8 additional ring carbon atoms exocyclic

to the aryl or heteroaryl ring.
5) The compound of claim 1, wherein Ar; has the formula:
Rg TB
B\ %
Ry

wherein: Rs and Rg together with the aromatic ring form a cycloalkyl,
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl optionally
comprising 1 or 2 heteroatoms selected from O, S, SO, SO, and N, wherein N is
further substituted with hydrogen, alky! or substituted alkyl; and Ry and Rg are
independently or together selected from the group consisting of hydrogen,
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, halogen, hydroxyl, acyloxy, alkoxy, substituted alkoxy, acyl, amino,
mono-substituted amino, di-substituted amino, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide,
substituted dialkylcarboxamide, and alkylsulfonamide radical.

6) The compound of claim 1, wherein Ar; comprises a substituted or unsubstituted

ring radical of the formula:

2

o

7) The compound of claim 1, wherein Ar; has one of following the formulas:

85

JP 2005-500379 A 2005.1.6



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(170)

WO 03/016267 PCT/US02/26476

8

9

=

The compound of claim 1, wherein the Ar, aryl or heteroaryl ring has 0, 1,2, or 3
non-hydrogen substituent groups, and Ar, and its substitutent groups together
comprise between 4 and 20 carbon atoms.

The compound of claim 8, wherein the non-hydrogen substituent groups are
independently selected from the group consisting of an alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, hydroxyl,
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acyloxy, alkoxy, substituted alkoxy, acyl, amino, mono-substituted amino, di-
substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, and
alkylsulfonamide radical.
10) The compound of claim 1, wherein Ar; has one of the formulas:
Ris  Riz Rig Rz R¢s AL‘

4] 17

Rﬁ/ f '77 R{5/ JS‘II ’\Rm
wherein Rys, Rys and Ry7 are independently selected from the group consisting
of a hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, halogen, hydroxyl, acyloxy, alkoxy, substituted alkoxy,
acyl, amino, mono-substituted amino, di-substituted amino, carboxy,
carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide,
dialkylearboxamide, substitnted dialkylcarboxamide, and alkylsulfonamide

radical.

11) The compound of claim 1, wherein Ar; has one of the formulas;

R1g Rig Ris
[ DEIOE
LBl A

Ris > " Ris Rig

wherein Ny is 1 or 2 and the nitrogen atoms are unsubstituted ring atoms, Rys,
R6 are independently selected from the group consisting of a hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
halogen, hydroxyl, acyloxy, alkoxy, substituted alkoxy, acyl, amino, mono-
substituted amino, di-substituted amino, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide,
substituted dialkylcarboxamide, and alkylsulfonamide radical.

12) The compound of claim 1, wherein Ar, has one of the formulas:
Rig Rie Ris
()., 1) >
IO I //\J\;
Ris Ris Ris
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wherein R)s, and Rys are independently selected from the group consisting of a
hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, halogen, hydroxyl, acyloxy, alkoxy, substituted alkoxy,
acyl, amino, mono-substituted amino, di-substituted amino, carboxy,
carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide,
dialkylcarboxamide, substituted dialkylcarboxamide, and alkylsulfonamide
radical.
13) The compound of claim 1, wherein R; is hydrogen, alkyl or substituted alkyl.
14) The compound of claim 1, wherein R; is hydrogen.
15) The compound of claim 1, wherein Rz is hydrogen, alkyl or substituted alkyl.
16) The compound of claim 1, wherein Ry and Rp are hydrogen.
17) A compound having the formula:
3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
methoxybenzaldehyde oxime,
3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
trifluoromethoxybenzaldehyde oxime,
3-(3,5,5.8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-
dimethylaminobenzaldehyde oxime,
3-(3,5,5,8,8-Pentamethyl-5,6,7,3-tetrahydro-2-naphthyl)-2-fluoro-4-
methoxybenzaldehyde oxime,
5-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-6-methoxy-3-
pytidinecarboxaldehyde oxime,
6-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-methoxy-2-
pyridinecarboxaldehyde oxime,
3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6-
hydroxybenzaldehyde oxime,
3-(3,5,5,8,S-Pentamethyl—s,6,7,8-teh'ahydro-2-naphthyl)-4,6~
dimethoxybenzaldehyde oxime,
3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6-
dihydroxybenzaldehyde oxime,
3-(1,4-Diisopropyl-6-methyl-1,2,3,4-tetrahydro-7-quinoxalinyl)-4-
methoxybenzaldehyde oxime, or
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a pharmaceutically acceptable salt thereof.
18) A process for preparing a compound having the formula:
R

Ar1-—-Ar2-<

N—0—R;
Formula (XV)

wherein:

a) Ar comprises a substituted aryl or heteroaryl ring wherein two substituents
together with the aryl or heteroaryl ring of Ary together form an additional
cycloalkyl, substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl ring
radical optionally comprising 1 or 2 ring heteroatoms selected from O, S, SO,
SO, and N, wherein N is further substituted with hydrogen, alkyl or substituted
alkyl;

b) An is a substituted or unsubstituted aryl radical or a substituted or unsubstituted

=

heteroaryl radical;

¢) Ryis hydrogen, a substituted or unsubstituted amino radical, or a substituted or

&

unsubstituted organic radical comprising from one to 12 carbon atoms; and
d) Ry is hydrogen, or a substituted or unsubstituted organic radical comprising
from one to 12 carbon atoms;
comprising the steps of:
i) coupling an Ar precursor compound with an Atz precursor compound to

give a biaryl carbonyl containing compound; wherein:

Ary —5

(1) the Ar precursor compound has the structure:

(2) and the Ar precursor compound has a carbonyl group and has the

Ry
_—
[¢]

structure:

(3) and wherein the biaryl carbonyl containing compound has the structure:

89

JP 2005-500379 A 2005.1.6



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(174)

WO 03/016267 PCT/US02/26476

Rq

Ari—Ary —<

O ; and

ii) condensing the biaryl carbonyl containing compound with a hydroxylamine
derivative having the structure:
HoN—0O
2! \Rz
to give a compound of Formula (XV), or a pharmaceutically acceptable salt
thereof.

19) The process of claim 18 wherein one of the Arj or Ar, precursor compounds is an
aryl boronic acid or ester, and the other Ari or Ar; precursor compound is an aryl
halide, triflate, or diazonium tetrafluoroborate.

20) The process of claim 18, wherein the coupling is conducted in the presence of a
palladium catalyst.

21) A pharmaceutical composition comprising one or more compounds of claim1and a
pharmaceutically acceptable carrier, for administration in mammals for modulating
lipid metabolism, carbohydrate metabolism, lipid and carbohydrate metabolism, or
adipocyie differentiation.

22) A pharmaceutical composition of claim 21 wherein the administration treats type 2
diabetes, polycystic ovary syndrome or syndrome X.

23) A method of modulating lipid metabolism, carbohydrate metabolism, lipid and
carbohydrate metabolism, or adipocyte differentiation in a mammal, comprising
administering the pharmaceutical composition of claim 21 to a mammal in an
amount that is effective to change the ate of lipid or carbohydrate metabolism, or
change the rate of adipocyte differentiation, as compared to the rate of lipid or
carbohydrate metabolism, or the rate of adipocyte differentiation that occurs in the
absence of the pharmaceutical composition.

24) The method of claim 23 wherein the mammal is a human.

25) A method of treating type 2 diabetes comprising administering to a mammal
diagnosed as having type 2 diabetes an amount of the pharmaceutical composition
of claim 21 that is effective to treat the type 2 diabetes.

26) The method of claim 25 wherein the mammal is a human.

90

JP 2005-500379 A 2005.1.6



JP 2005-500379 A 2005.1.6

(175)

PCT/US02/26476

WO 03/016267

1 omSiy

(191p AmaT0I>)E J0 TONEIAT 1313E SKep 9)

107054 “50°0>d4
MU BILY, JO sAB(

s Aeq 0 AeQ@

1/4

(@/Bmo1) 1 punodwo) [
Tenuo) |

ok

191(] STUISOIIY)Y UL U0 PIURIUTEIA]
S1ey (SH Ul S[PA9T [013)S9[0Y) [BI0 ],

Lo L L L L L L L L L L L L L L L L L L L L L L L L L L L



JP 2005-500379 A 2005.1.6

(176)

PCT/US02/26476

WO 03/016267

7 onBig

“c005dx QaIp S1UP019Y}E JO UORE{IuY I3 SKED 0)
Jusuyesa ], 3o sieq

s &eq

r 001

I 002

2/4

1 punodmo) [ I 00e M

[onuo) m

00S

009

J9I(] JTUIS0IIT)Y UE U0 PIUTEIUICIA
S1ed dSH UI S[PAITY [0193S9[00) TA'T

Lo L L L L L L L L L L L L L L L L L L L L L L L L L L L



JP 2005-500379 A 2005.1.6

177)

€ oSy

PCT/US02/26476

(feao .wv_\wﬂv uonddfu1 95053 I9)Fe Moy

=

4 4 1 1 S0

=)

2 .
wn

(@I/Bw)T)T punoduwo) —g—

[OTUO) —@—

o
©
-

rr
1/
2 8% 8
o0 &0 ~ N
(Tp/Sw) 9s0IN[) WNIIG
3/4

(=3
=1
<

1 punodwio)) [IIs Yoo o:O 10J pajRaI], S1vY
Ayje ] J9INZ Ul 3DURII0], 350IN[5) Jo JuduraAoxdury

WO 03/016267

L T T T T S N T T T (|



JP 2005-500379 A 2005.1.6

(178)

°
2
-
2
Q
o
Z ¥ omdLy
2
3
& “ AXY) o
%m0 " H—Cy—2y \ozm
Ny H~iy—g Shy—hy
[Ny \ hY

WAXX)
opleH—Ay—b1y Q T
et Sy
x® o
2
w_/O\ N°H <
~
STE
wa?uOOO .lEo owoig—"
0—N
/v.mm:\lmf o (A
2y (axxx) o Vlmeql:(
\ h
o—| oy &
%m:TA xx)
_Nm 0:! SKO/
)
Vs
(178 +9) aAx® ©0
-—

apieH—2iy—"1y

H—=Ey—Shy

WO 03/016267

L T T T T S N T T T (|



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(179)

gbooogbodaoan

INTERNATIONAL SEARCH REPORT International application No.
PCTIUS02/26476

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) : CO7C 249/08, 251/48; CO7D 213/30, 215/06, 215/14, 241/42, 307/81, 317/54, 471/02; AOLN 33/24, 43/08,
43/30, 4340, 43/58, 43/60.
USCL 544/353; 546/122, 158, 165, 166, 338; 549/442, 467; 514/249, 323, 351, 466, 469, 640; 564/259, 265.

e 2 970202 IR0/ s, 1909, 100, 00, 298, JRRAZ, 207; 2147247, B23, 331, 400, 469, 640; 564/259, 265. |
B. _ FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. ; 544/353; 546/122, 158, 165, 166, 338; 549/442, 467; 514/249, 323, 351, 466, 469, 640, 564/259, 265,

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CAPLUS on STN

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E Database CAPLUS ou STN, Acc. No. 2002:716245, PFAHL et al., '"RXR agonists, 1-26
computer-based method for their selection, and their use in treatment of diabetes,
atherosclerosis, and hypercholesteremia.’ WO 2002072543 (abstract).

X Database CAPLUS on STN, Acc. No. 2000:790350, GRUBB et 4l., ‘Preparation of 1,2,4,5,810, 13-15
i 1,3"-indoline] derivatives and analogs as receptor
antagonists.” WO 2000066167 (abstract).

[_] Further documents are ised in the continuation of Box C. || See patent family annex,

+ Special caregoriss of cited doeumenis: T Yaier document published afier the Iteraational TLing date o priority
date and 1ot in confliet with the application but cited to understand the
“A”  dosument defining the general statc of Gie art which is not considered 10 be principle or theory underlying the invention
of particulr relevance
“X* document of particular relevance; the claimed invention canaot be
“B*  carlier application or patent published on or afier the imemational fling date considered novel or canaot be considered 10 invalve an iventive step

‘when te document is taken alone
“L*  document which may tirow doubts on priority claim(s) ar which is cited to

establish the publication date of anodier citation or uther special reason @s *Y” docament of pacticular relevance; the claimed Invention cannot be
specified) comsidered (o involve an inventive step when the document is
«combined with one ar more ather such documents, such combination
“0”  dooument referring to an oral disclosure, usc, exhibirion or ether means. ‘being obvious to a person skilled in the art
“P*  document published prior to the intemational filing date bt fater than the & document member of the saine patent family
priority date claimed
Pate of the actual completion of the international search Date of mailing of the imamﬁn/ai sﬁrﬁ! Ceyzlb 02 !
11 November 2002 (11,11.2002)
Name and mailing address of the ISA/US Apthorized officer . )
Comissiones of Patents nd Trademarks A Ur}l;/u,( (Be-Hathes.
Box PCT rian J, Davis /
Washingion, D.C. 20231
Facsimile No. (703) 305-3230 Telephone No. (703) 308-0196

Form PCI/ISA/210 (second sheer) (July 1998)

JP 2005-500379 A 2005.1.6



(180)

JP 2005-500379 A 2005.1.6

goooddg

G1Int.Cl.’
0ooQ
oooQ
oooQ
0ooo
oooQ
0ooQ
0Dooo
oooQ
0ooQ
oooQ
oooQ
0ooo
oooQ
0ooQ
0Dooo
oooQ
0ooQ

good

31/4418
31747
3174704
317498
3/00
3/06
3/10
15/08
213/53
213/64
213/74
215/14
215/22
241/42
241/44
307/81
317/58

ad

oood
good
good
oood
good
good
good
good
oood
good
good
oood
good
good
good
good
oood

31/4418
31747
31/4704
317498
3/00
3/06
3/10
15/08
213/53
213/64
213/74
215/14
215/22
241/42
241/44
307/81
317/58

ooon
gooo
goon
ooon
gooo
gooo
ooon
goon
ooon
gooo
goon
ooon
gooo
gooo
ooon
goon
ooon

gobooooooon
ooooggd
gooood
goood
ooooggd
gobooo
goood
oooggd
goooad
ooooggd
gooood
goood
ooooggd
gobooo
goood
oooggd
goooad
ooooggd

@éGnoooooono  AP(GH,GM,KE,LS,Mw,Mz,SD,SL,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP(AT,
BE,BG,CH,CY,CZ,DE,DK, EE,ES,FI ,FR,GB,GR, IE, IT,LU,MC,NL,PT,SE,SK, TR) ,OA(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,
ML,MR,NE,SN,TD,TG),AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,EC,EE,ES,
FI,GB,GD,GE,GH,GM,HR,HU, ID, IL, IN, IS, JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD, MG, MK, MN , MW, MX,MZ ,N
0,Nz,0M,PH,PL,PT,RO,RU,SD, SE, SG,SI,SK,SL, T, TM, TN, TR, TT, TZ,UA, UG, UZ, VN, YU, ZA, ZM, ZW

(72000

(72000

(72000

oooooooooo

gobooboooobooobooobooobooobooooboooobooobooobooboo

goood

oooooooooooo
goboobooboooboooboobooobooobboooboooboobooobooboo

O

gooooooooooooboooo
gboboobboooboooboobooobooobooooboooboooboooboooboa

O

0000 @o) 4C022 CA07
OooOg OO 4C031 BAO6
ooog OO 4C037 PAO3
0obO0 OO 4C055 AAOL

ooog oo CAO08
ooog OO 40086 AAOL
oooo oo NA14

Ooog OO 4C206 AAOL
Oo00 OO 4Ho06 AAOL

EAO8

BAO2
CA30
AAO2
ZA81
AAO2
AAO3

BAO8
CB15
AAO3
ZC33
AAO3
AB20

BA42
DAO1
AAO4
ZC35
AAO4
AB23

BA52

BAOG

HAO8
AB27

BBO2 BBO8 CAO1 CAO2 CAO3

BC17 BC28 BC52 MAO1 MAO4

MAO1 MAO4 ZA81 ZC33 ZC35



	bibliographic-data
	abstract
	claims
	description
	drawings
	international-document-image-group
	search-report
	overflow

