ISOLATED COMPOUNDS FROM TURMERIC OIL AND METHODS OF USE

[0001] This application claims the benefit of and priority to U.S. provisional patent
application serial no. 61/438,916, filed on February 2, 2011, which is hereby incorporated by

reference in its entirety.

SUMMARY

| [0002] The present imvention-disclosure provides, infer alia, compounds and methods
for preparation thereof useful for the inhibition, treatment, and/or abatement of cognitive
decline. In a method called “chemical conditioning”, certain compounds of the present
g disclosure invention-are derived from naturally occurring compounds, such as those found in
turmeric (Curcuma longa). The chemical conditioning process described herein is applicable
to a large variety of biological extracts and may be used to create compound arrays for
screening for potential new drug candidates. Further, in general, compounds derived by the
chemical conditioning process are chemically stable and structurally diverse, and good
candidates for use in drug screenings for pharmaceutical activity. In some embodiments,
compounds derived from turmeric oil are provided. According to some embodiments of the
| mventionpresent disclgsure, compounds derived from turmeric oil by the chemical
E conditioning process described herein are provided. In another embodiment, the invention

present disclosure provides a method of preparing an array of novel chemical compounds from

turmeric oil. In some other embodiments, novel compounds useful for the inhibition,

treatment, and/or abatement of cognitive decline are prepared by chemical synthesis.

[0062al In a first aspect of the present disclosure, there is nrovided a compound

comprising formula [-0

or pharmaceutically acceptable salt thereof, wherein:

—ToTTToT ig selected from a sinele bond and a double bond:




R is selected from CHs, CHy, F, Cl, Br, CFs, O-alkyl. and OCF3;

R, is selected from CH,C(CH3),OH and CH=C(CHjs),; and

Rs is NHCH,CH(CH, ).

1060062b] In a second aspect of the present disclosure. there is provided a compound

comprising forimula I-1

or pharmaceutically acceptable salt thereof. wherein:

TTooooot s selected from a single bond and a double bond;

R, is selected from CHi, CHy, F. Cl, Br, CFs, O-alkvl, and OCFs;

R, is selected from CH,C(CH3),OH and CH=C(CHa),: and

10002¢] In s third aspect of the present disclosure. there is provided a compound

comprising formula [-2

Py

orerd

-2

or pharmaceutically acceptable salt thereof. wherein:

-------- is selected from a single bond and a double bond:

R, is selected from CHs, CH,. F. Cl, Br, CF,. O-alkyl. and OCFs;

R, is selected from CHoC(CH;3)»0OH and CH=C(CHs),: and

la



Rs is NHCH,CH(CHa),.

[00024] In a fourth aspect of the present disclosure, there is provided a pharmaceutical

composition comprising a therapeutically effective amount of a compound of formula -0

wherein:

-------- is selected from a single bond and a double bond;

R is selected from CHs, CHs, F, Cl. Br, CF3, O-alkyl, and OCFs;

R 1s selected from CHyC(CH;)»CH and CH=C(CHjs), and

R is NHCH,CH(CHs)» or a pharmaceutically acceptable salt thereof: and a

pharmaceutically acceptable carrier.

{0002e] In a fifth aspect of the present disclosure, there is provided a pharmaceutical

commosition comprising a therapeutically effective amount of a compound of formula [-1

P[—(
i

wherein:

ToooTTTC is selected from a single bond and a double bond;

R is selected from CH;, CH,. F. Cl, Br, CF3, O-alkyl, and OCF;;

R, is selected from CHyC(CH3OH and CH=C(CHas),; and




Rz is NHCH,CH(CH3), or a pharmaceutically acceptable salf thereof: and a

pharmaceutically acceptable carrier.

1000211 In a sixth aspect of the present disclosure, there is provided a pharmaceutical

composition comprising a therapeutically effective amount of a compound of formula I-2

-
-

T
(8

wherein:

ToooTIoI is selected from a single bond and a double bond;

Ry is selected from CHs, CH». F, Cl, Br, CF3, O-alkyl, and OCFs;

R3.is NHCH,CH(CHs), or a pharmaceutically acceptable salt thereof: and a

nharmaceutically acceptable carrier.

j00020] In a seventh aspect of the present disclosure, there is provided a

pharmaceutical composition comprising a mixture of a therapeutically effective amount of 4-

isobutvlamino)-2-meth

1-6-p-tolyvlheptan-2-ol and a therapeutically effective amount of 4-

(isobutylamino)-2-methvi-6-(4-methvlevclohexa-1.3-dienyhheptan-2-0l _or pharmaceutically

acceptable salts thereof, and a pharmaceutically acceptable carrier.

10002k} In an eighth aspect of the present disclosure, there is provided a

pharmaceutical composition comprising a mixture of a therapeutically effective amount of

(6S)-4-(isobutvlamino)-2-methvl-6-p-tolylheptan-2-ol and a therapeutically effective amount
-6~

of (65)-4-(isobutylamino}-2-meth 4-methvicvcelohexa-1.3-dienyvhheptan-2-0l or

pharmaceuticallv acceptable salts thereof, and a pharmaceutically acceptable carrier.

10002i] In a ninth aspect of the present disclosure, there is provided a use of a

compound of formula I-0




in the manufacture of a medicament for treating coenitive decline and/or Alzheimer’s disease

in a patient, wherein:

TTooITIT s selected from a single bond and a double bond:

Ry is selected from CHs, CH,, F. Cl, Br, CFs3, O-alkyl, and OCF;;

Rj is selected from OH and NHCH>CH(CHs)» or a pharmaceutically acceptable salt

thereof, and a pharmaceutically acceptable carrier,

[0002i] In a tenth aspect of the present disclosure, there is provided a use of a

compound of formula I-1

in the manufacture of a medicament for treating cognitive decline and/or Alzheimer’s disease

in a patient, wherein:

Tooooot is selected from a single bond and a double bond:

Ry is selected from CHj, CH,, F, Cl. Br, CFs, O-alkyl, and OCF;:

Ry is selected from CHC(CH3),OH and CH=C(CH;),: and

Rs is selected from OH and NHCH,CH(CHs), or a pharmaceutically acceptable salt

thereof, and a pharmaceutically acceptable carrier.




[0602Kk] In an eleventh aspect of the present disclosure. there is provided ause of a

compound of formula I-2

2

or pharmaceutically acceptable salt thereof in the manufacture of a medicament for treating

cognitive decline and/or Alzheimer’s disease in a patient, wherein:

is selected from a single bond and a double bond:

-

R is selected from CHi, CH,. F. Cl, Br, CF;, O-alkyl. and OCFs;

{00021 In a twelfth aspect of the present disclosure, there is provided a use of a

pharmaceutical composition comprising a mixture of a therapeutically effective amount of 4-

(isobutylamino)-2-methvl-6-p-tolytheptan-2-0l and a therapeutically effective amount of 4-

(isobutvlamino)-2-methvl-6-(4-methvicvelohexa-1.3-dienyhheptan-2-ol or pharmaceutically

accentable salts thereof in the manufacture of a medicament for treating cognitive decline

and/or Alzheimer’s disease in a patient.

1000211 In a thirteenth aspect of the present disclosure, there is provided ause of a

pharmaceutical composition comprising a mixture of a therapeutically effective amount of

{68)-4-(isobutviamino)-2-methvl-6-p-tolviheptan-2-ol and a therapeutically effective amount

of (68)-4-(iscbutylamine)-2-methvi-6-(4~-methvicyclohexa-1.3-dienyhheptan-2-0l or

pharmaceuticallv acceptable salts thereof in the manufacture of a medicament for treating

cognitive decline and/or Alzheimer’s disease in a patient.

[0003] In some embodiments, the present disclosure invention-provides compounds of

Formula [-0:



I-0

or pharmaceutically acceptable salts thereof, wherein: T=27272 is selected from a single bond

and a double bond; R is selected from CHs, CHj, F, Cl, Br, CF3, O-alkyl, and OCF3; R; is



selected from CH,C (CH3),OH and CH=C (CHs),; and Rj is selected from OH and NHCH,CH
(CHs3),. In some embodiments, R, is selected from CH3 and CHo.

[0004] In some embodiments compounds are selected from: 2-methyl-6-p-tolylhept-2-
en-4-o0l; 2-methyl-6-(4-methylcyclohexa-1,3-dienyl)hept-2-en-4-ol; 2-methyl-6-p-tolylheptane-
2,4-diol; N-isobutyl-2-methyl-6-(p-tolyl)hept-2-en-4-amine; 4-(isobutylamino)-2-methyl-6-p-
tolylheptan-2-ol;  4-(isobutylamino)-2-methyl-6-(4-methylcyclohexa-1,3-dienyl)heptan-2-ol
and pharmaceutically acceptable salts thereof.

[00605] In some embodiments, the present disclosure inventien—provides compounds of

Formula I-1:

I

1

or pharmaceutically acceptable salts thereof, wherein: “Z277777 is selected from a single bond
and a double bond; R is selected from CHs, CHy, F, Cl, Br, CF3, O-alkyl, and OCF;; R; is
selected from CH,C (CH3),OH and CH=C (CHj3),; and R is selected from OH and NHCH,CH
(CHs3)z. In some embodiments, R is selected from CH; and CH,.

[0006] In some embodiments compounds are selected from: (6S)-2-methyl-6-p-
tolylhept-2-en-4-ol; (6S)-2-methyl-6-(4-methylcyclohexa-1,3-dienyl)hept-2-en-4-ol; (6S)-2-
methyl-6-p-tolylheptane-2,4-diol; (6S)-N-isobutyl-2-methyl-6-(p-tolyl )hept-2-en-4-amine;
(6S)-4-(isobutylamino)-2-methyl-6-p-tolylheptan-2-0l;(6S)-4-(isobutylamino)-2-methyl-6-(4-
methylcyclohexa-1,3-dienyl)heptan-2-ol and pharmaceutically acceptable salts thereof.

[0007] In some embodiments, the present disclosure nvention-provides compounds of

formula I-2:

N
ro



‘What is claimed:

1. A compound comprising formula I-0

or pharmaceutically acceptable salt thereof, wherein:

........ is selected from a single bond and a double bond;

R, is selected from CH3, CH,, F, Cl, Br, CF;, O-alkyl, and OCFj3;
R; is selected from CH,C(CH;3),OH and CH=C(CH3);; and

Rj is selected-Hom-OH-and- NHCH,CH(CHj3),.

2. The compound of claim 1 selected from:

N-isobutyl-2-methyl-6-(p-tolylYhept-2-en-4-amine;
4-(isobutylamino)-2-methyl-6-p-tolylheptan-2-ol;

4-(isobutylamino)-2-methyl-6-(4-methylcyclohexa-1,3-dienyl)heptan-2-ol and
pharmaceutically acceptable salts thereof.

3. A compound comprising formula I-1

67



I-1

or pharmaceutically acceptable salt thereof, wherein:

........ is selected from a single bond and a double bond;
R, is selected from CHj;, CHy, F, Cl, Br, CF3, O-alkyl, and OCFj3;
R is selected from CH,C(CH;3),OH and CH=C(CH3),; and
R; is selested-from-OH-and NHCH,CH(CH;),.

4. The compound of claim 3 selected from:
ES3-Zmethvd-6-(dmethylevelohera-13dienybhept-2-en-d-ol:
(6S)-N-isobutyl-2-methyl-6-(p-tolyl)hept-2-en-4-amine;

(6S)-4-(isobutylamino)-2-methyl-6-p-tolylheptan-2-ol;

(6S)-4-(isobutylamino)-2-methyl-6-(4-methylcyclohexa-1,3-dienyl )heptan-2-0l and

pharmaceutically acceptable salts thereof.

5. A compound comprising formula I-2

—_

-2

or pharmaceutically acceptable salt thereof, wherein:
T====== is selected from a single bond and a double bond;

R, is selected from CHj, CHy, F, Cl, Br, CF;, O-alkyl, and OCFj3;
Ry is selected from CH,C(CH;3),OH and CH=C(CH3),; and

Rj is selectedFrom-OH-and-NHCH,CH(CHj),.
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6.

7.

The compound of claim 5, selected from:
(485,6S)-N-isobutyl-2-methyl-6-p-tolylhept-2-en-4-amine;

(4R,65)-N-isobutyl-2-methyl-6-p-tolythept-2-en-4-amine and pharmaceutically
acceptable salts thereof.

A pharmaceutical composition comprising a therapeutically effective amount of a

compound of formula -0

I-0

wherein:

TTITTIC s selected from a single bond and a double bond;
R, is selected from CHs, CH;, F, Cl, Br, CF3, O-alkyl, and OCFj3;
R; is selected from CH,C(CH3),OH and CH=C(CHj), and

R3 is selected-from-OH-and- NHCH,CH(CHj3), or a pharmaceutically acceptable salt

thereof; and a pharmaceutically acceptable carrier.

8.

The pharmaceutical composition of claim 7, wherein the compound is selected from:

- bl 6 (A methdevelol 3 dienylhept-2-c .

N-isobutyl-2-methyl-6-(p-tolyl)hept-2-en-4-amine;
4-(isobutylamino)-2-methyl-6-p-tolyltheptan-2-ol;

4-(isobutylamino)-2-methyl-6-(4-methylcyclohexa-1,3-dienyl)heptan-2-ol and

pharmaceutically acceptable salts thereof.

9.

A pharmaceutical composition comprising a therapeutically effective amount of a

compound of formula I-1
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P;-d
fa—y

wherein:

-------- is selected from a single bond and a double bond;
R is selected from CHj, CHy, F, Cl, Br, CF;, O-alkyl, and OCFj3;
R, is selected from CH,C(CH3),0H and CH=C(CHj3),; and

R; is selected-from-OH-and-NHCH,CH(CHj3), or a pharmaceutically acceptable salt
thereof; and a pharmaceutically acceptable carrier.

10.  The pharmaceutical composition of claim 9, wherein the compound is selected from:
6S)-2-methyl-6-p-tolylhept-2-en-4-ok

(6S)-N-1sobutyl-2-methyl-6-(p-tolylYhept-2-en-4-amine;

(65)-4-(isobutylamino)-2-methyl-6-p-tolylheptan-2-ol;

(65)-4-(isobutylamino)-2-methyl-6-(4-methylcyciohexa-1,3-dienylYheptan-2-ol and
pharmaceutically acceptable salts thereof.

11. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula [-2

N
B
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wherein:

........ is selected from a single bond and a double bond;
R, is selected from CHj3, CH,, F, Cl, Br, CF3, O-alkyl, and OCF;;
R; is selected from CHyC(CHj3),0OH and CH=C(CH3);; and

R; is seleetedfrom-OH-and- NHCH,CH(CHjs), or a pharmaceutically acceptable salt
thereof; and a pharmaceutically acceptable carrier.

12. The pharmaceutical composition of claim 11, wherein the compound is selected from:
(4S,6S)-N-isobutyl-2-methyl-6-p-tolylhept-2-en-4-amine;

(4R,6S)-N-isobutyl-2-methyl-6-p-tolylhept-2-en-4-amine and pharmaceutically
acceptable salts thereof.
13. A pharmaceutical composition comprising a mixture of a therapeutically effective
amount of 4-(isobutylamino)-2-methyl-6-p-tolylheptan-2-ol and a therapeutically effective
amount of 4-(isobutylamino)-2-methyl-6-(4-methylcyclohexa-1,3-dienyl)heptan-2-ol or

pharmaceutically acceptable salts thereof, and a pharmaceutically acceptable carrier.

14. A pharmaceutical composition comprising a mixture of a therapeutically effective
amount of (6S)-4-(isobutylamino)-2-methyl-6-p-tolylheptan-2-ol and a therapeutically
effective amount of (65)-4-(isobutylamino)-2-methyl-6-(4-methylcyclohexa-1,3-
dienyl)heptan-2-ol or pharmaceutically acceptable salts thereof, and a pharmaceutically

acceptable carrier.
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