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BASIC AMINOACID SALTS OF POLYPHENOLS

TECHNICAL FIELD:

The present disclosure relates to the basic amino acid salts of polyphenols that are having
the general formula (I) with improved stability, solubility and pharmacological properties
over parent polyphenols. More particularly, the present disclosure relates to L-Arginine
salts of resveratrol and the methods of preparations thereof. The present disclosure also

describes improved oral bioavailability of polyphenol derivatives.

PP . RA‘)LOH

NH-
@)
The present disclosure also provides a process for the preparation of the above said

compounds of the general formula (I).

BACKGROUND OF DISCLOSURE AND PRIOR ART
Polyphenols such as resveratrol exhibits a wide variety of biological activities and are

widely used as anti aging agent and also it is widely exploited as an antioxidant.

These classes of compounds are highly susceptible to degradation by exposure to heat or
light. Oral bioavailability of polyphenols is low because it is rapidly metabolized in

intestines and liver into conjugated forms - glucuronate and sulfonate.

Because of this inherent instability of this class of compounds, the true scope of its utility
has not yet fully been realized. Compositions containing unprotected polyphenols are not
likely to deliver their complete biological potential and the provision of protective
packaging or special handling necessary to preserve their activity is too costly to be
commercially feasible on a large scale. Thus, there continues to be a need for polyphenol-

containing compositions with improved stability and enhanced biological activity.
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WO 2005/000780 A1 describes about to compounds of general formula (I) having a trans

configuration: wherein: R is selected from COOH and a group of formula (II):
OR;

R1 ﬁ\v R H : i

HO Rz . [ j OR

(In

3

R; is H, OH or R;, and R; is independently selected from OH, linear or branched 0- (Cl-
C6) alkyl optionally substituted with a group selected from OH or O- (CI-C6) alkyl; Rj is
independently selected from H and linear or branched (C1-C6) alkyl optionally substituted
with a group selected from OH or O- (CI-C6) alkyl.

The aforesaid compounds-hydroxy stilbenes with R = an aromatic radical and hydroxy
cinnamic acids with R = COOH-have a delocalised phenolic or carboxylic type acidic
group and may hence form a piperazinium salt.

As per this patent the piperazinium salts of hydroxycinnamic acids and hydroxy stilbenes

are stable with respect to the trans/cis isomerisation of said compounds.

US 2009 /0215881 A1 describes about A bioprecursor having the structural formula:

[A]s—PP—[B]n

in which: PP is a polyphenol radical in which each hydroxyl function is protected by a
group A or a group B;

A is a substituted or unsubstituted, saturated or unsaturated alkyl radical having from 1 to
20 carbon atoms, which is bonded to the polyphenol by: a carboxylic ester function on a

hydroxyl function of the said polyphenol; or by means of an A’ spacer, in which A is
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bonded to A’ via a carboxylic ester function, and A’ is bonded to the polyphenol via a
carboxylic ester function on a hydroxyl function of the said polyphenol,

n is an integer greater than or equal to 1;

B is a precursor of a biologically active molecule which is bonded to the polyphenol by: a
carboxylic ester function on a hydroxyl function of the said polyphenol; or by means of a
B’ spacer, in which B is bonded to B’ via a carboxylic ester function, and B’ is bonded to
the polyphenol via a carboxylic ester function on a hydroxyl function of the said
polyphenol;

and m is an integer greater than or equal to 1.

The present disclosure provides a information about polyphenolic derivatives which are

more water soluble and enhanced in their activity.

STATEMENT OF DISCLOSURE

Accordingly the present disclosure provides a compound of formula (I)

0
PP - R OH
NH-
@
wherein PP is polyphenol and R is selected from a group comprising;
N NH N
HZNJLHN%{ HN/\///

(a) (b) (c)

a process of preparation of compound of formula (I)

PP . RA‘)kOH

NH,
ey

wherein PP is polyphenol and R is selected from a group comprising
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HzN\A%/ NH /N L%l/
HaN A ”N&%{ H<Nj
(a) (b) (c)

comprises acts of a) adding amino acid solution to a solution of polyphenol to obtain a
mixture, b) heating the mixture to obtain the compound of formula (I) and c¢) optionally
adding with pharmaccutically acceptable excipients; a composition comprising a
compound of formula (I) along pharmacecutically acceptable excipients(s) to the compound

of formula (I) to obtain a composition.,

NH,

wherein PP is polyphenol and R is selected from a group comprising

HN._ o~ % NH N~
HzNJLHNE: H< j
(a) (b) (c)

and a method for delaying the release of polyphenol to improve half life and bioavailability
of polyphenol said method comprising contacting an animal in need thercof with a
compound of formula (I) or a pharmacecutical composition comprising compound of

formula (I).

BRIEF DESCRIPTION OF ACCOMPANYING FIGURE:

The features of the present disclosure will become more fully apparent from the following
description and appended claims, taken in conjunction with the accompanying
figures. Understanding that these figures depict only several embodiments in accordance

with the disclosure and are; thercfore, not to be considered limiting of its scope, the
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disclosure will be described with additional specificity and detail through use of the

accompanying figures:

Figure 1: shows comparison of pharmacokinetics paramecters of Resveratrol and
Resveratrol-L-Arginine salt.

Figure 2: provides a graph of Resveratrol standard calibration curve at & y,x 306nm.

Figure 3: provides a graph Resveratrol-L-arginine salt standard calibration curve at & y,x 306nm.

DETAILED DESCRIPTION OF DISCLOSURE

Accordingly the present disclosure provides a compound of formula (I)

0
PP - R OH
NH,
@)
wherein PP is polyphenol; and
R is selected from a group comprising
HoN. o NH (Nj -
HoN HN?{ HN
(a) (b) (c)

In an embodiment of the present disclosure, the polyphenol is Resveratrol and the R is

OH
o ¥ NH
OH
Resveratrol H2N H/\}{
R)

The present disclosure is also in relation to a process of preparation of compound of

formula (I)
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6
0

PP - R OH

NH-
@)
wherein PP is polyphenol; and
R is selected from a group comprising
HoN. -~ %~ NH </N i

HZNJLHNE: HNJ
(a) (b) (c)

comprises acts of
a) adding amino acid solution to a solution of polyphenol to obtain a mixture,
b) heating the mixture to obtain the compound of formula (I); and
¢) optionally adding pharmaceutically acceptable excipients to the compound of
formula (I) to obtain a composition.
In still another embodiment of the present disclosure, the amino acid is a basic amino acid,
selected from a group comprising Arginine, Lysine and Histidine.
In yet another embodiment of the present disclosure, the amino acid solution is a solution
in a solvent selected from a group comprising water, methanol, cthanol, propanol and
butanol or combination thercof.
In yet another embodiment of the present disclosure, the polyphenol solution is a solution
in ethanol.
In yet another embodiment of the present disclosure, the addition of amino acid solution is
carricd out at a temperature ranging from about 20°C to about 30°C, preferably at about
25°C.
In yet another embodiment of the present disclosure, the heating is carried out at a
temperature ranging from about 60°C to about 80°C preferably at about 70°C.
The present disclosure is also in relation to a composition comprising a compound of

formula (I) along with pharmacecutically acceptable excipients.

NH,



10

15

20

25

WO 2011/104667 PCT/IB2011/050737

7
@
wherein PP is polyphenol; and
R is selected from a group comprising
e as
HaN Hmﬁ: HN
(a) (b) (c)

In yet another embodiment of the present disclosure, the pharmaceutically acceptable
excipients are sclected but not limiting to a group comprising binders, disintegrants,

diluents, lubricants, plasticizers, permeation enhancers and solubilizers.

In yet another embodiment of the present disclosure, the composition is in a form selected
but not limiting to a group comprising tablet, capsule, powder, syrup, solution, aerosol and

suspension.

The present disclosure is also in relation to a method for increasing the bioavailability of a
polyphenol said method comprising an act of contacting an animal in need thercof with a
compound of formula (I) or a pharmaceutical compositioncomprising compound of

formula (I).

In yet another embodiment of the present disclosure, the polyphenol is Resveratrol and

the R are;
OH
o
OH NH
Resveratrol HZNJ\ N/\}{

(R)
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The present disclosure provides a compound of formula (I);

PP . RA‘)LOH

NH,

Wherein PP represents polyphenols and polyphenols like Resveratrol, Quercetin, Luteolin,

Curcumin as given below and each of them may be optionally substituted.

OH O OH
O H3CO S OCHj
o) o L,
OH
Resveratrol Curcumin

OH O OH ©

Quercetin Luteolin

Wherein R is selected from basic amino acid side chain such as:

HZNmL%{ NH /N .
HZNJL ”Nif H<Nj
(a) (b) (c)

In an embodiment of the present disclosure the relates various derivatives, analogs,

tautomeric forms, stereo isomers, polymorphs, solvates, intermediates and metabolites of
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the compound of present disclosure. The poly phenols and amino acid may be optionally

substituted with various substitutions possible for a person skilled in the art.

In an embodiment of the present disclosure the compound of formula (I) is particularly

arginine salt of Resveratrol.

In an embodiment of the present disclosure the compounds are useful for methods for
improving antioxidant propertics by increasing the oral bioavailability of resveratrol
andsolubility. The disclosure also provides a method of delayed release of resveratrol as

derivatives which can improve half life and bio availability of resveratrol.

Another embodiment of the present disclosure provides a method for rendering water-
soluble an insoluble resveratrol which comprises salts of the insoluble polyphenol to an

extent sufficient to render the polyphenol water-soluble.

The present disclosure is also in relation to a pharmaceutical composition, comprising a
compound of formula (I) along with pharmaceutically acceptable excipient selected but not
limiting to a group comprising of binders, disintegrants, diluents, lubricants, plasticizers,

permeation enhancers and solubilizers.

In yet another embodiment of the present disclosure, the composition is in the form
selected but not limiting to a group comprising of tablet, capsule, powder, syrup, solution,

acrosol and suspension.

Reference now will be made in detail to the embodiments of the disclosure, one or more
examples of which are set forth below. Each example is provided by way of explanation of
the disclosure, not limitation of the disclosure. In fact, it will be apparent to those skilled in
the art that various modifications and variations can be made in the present disclosure

without departing from the scope or spirit of the disclosure.
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For instance, features illustrated or described as part of one embodiment can be used on
another embodiment to yield a still further embodiment. Thus, it is intended that the
present disclosure cover such modifications and variations as come within the scope of the
appended claims and their equivalents. Other objects, features and aspects of the present
disclosure are disclosed in or are obvious from the following detailed description. It is to
be understood by one of ordinary skill in the art that the present discussion is a description
of exemplary embodiments only, and is not intended as limiting the broader aspects of the

present disclosure.

Abbreviations and Definitions

The term 'optionally substituted’ means that substitution is optional and therefore it is
possible for the designated atom or molecule to be unsubstituted. In the event a substitution
is desired, then such substitution means that any number of hydrogens on the designated
atom is replaced with a sclection from the indicated group, provided that the normal
valency of the designated atom is not exceeded, and that the substitution results in a stable

compound.

Pharmacecutically acceptable salts include base addition salts such as alkali metal salts like
Li, Na, and K salts; alkaline earth metal salts like Ca and Mg, salts of organic bases such as
lysine, arginine, guanidine, dicthanolamine, O-phenylethylamine, benzylamine, piperidine,
morpholine, pyridine, hydroxyethylpyrrolidine, hydroxyethylpiperidine, choline,
ammonium or substituted ammonium salts, aluminum salts. Salts also include amino acid
salts such as glycine, alanine, cystine, cysteine, lysine, arginine, phenylalanine, guanidine.
Salts may include acid addition salts where appropriate, which are sulphates, nitrates,
phosphates, perchlorates, borates, hydrohalides, acetates, tartrates, maleates, citrates,
succinates, palmoates, methanesulphonates, tosylates, benzoates, salicylates,
hydroxynaphthoates, benzenesulfonates, ascorbates, glycerophosphates, ketoglutarates.
Pharmacecutically acceptable solvates may be hydrates or comprising of other solvents of

crystallization such as alcohols.
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The term analog includes a compound, which differs from the parent structure by one or
more C, N, O or S atoms. Hence, a compound in which one of the N atoms in the parent

structure is replaced by an S atom is an analog of the former.

The term stercoisomer includes isomers that differ from one another in the way the atoms
are arranged in space, but whose chemical formulas and structures are otherwise identical.
Stereoisomers include enantiomers and diastercoisomers. The term tautomers include

readily interconvertible isomeric forms of a compound in equilibrium.

The term polymorphs include crystallographically distinct forms of compounds with

chemically identical structures.

The term pharmaceutically acceptable solvates includes combinations of solvent molecules
with molecules or ions of the solute compound. The term derivative refers to a compound
obtained from a compound according to formula (I), an analog, tautomeric form,
sterecoisomer, polymorph, hydrate, pharmaceutically acceptable salt or pharmaceutically
acceptable solvate thereof, by a simple chemical process converting one or more functional

groups, such as, by oxidation, hydrogenation, alkylation, esterification, halogenation.

The term pharmacological properties includes but not limited to antioxidant propertics,
Type II diabetes or hyperglycemia, cancers including skin, breast, cervix, colon, lung,
liver, lymphoma, prostate. heart discases, optic neuritis and retinal degeneration,
ncurodegeneration, stroke and cardiac arrest, osteoporosis, kidney dysfunction and

albuminuria, cataracts, inflammatory bowel diseases (e.g. colitis), COPD (emphysema).

The compounds of this disclosure may be prepared by the following process.

The present disclosure is provided by the examples given below, which are provided by the

way of illustration only, and should not be considered to limit the scope of the disclosure.
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Variation and changes, which are obvious to one skilled in the art, are intended to be

within the scope and nature of the disclosure, which are defined in the appended claims.

Example 1

Preparation of Resveratrol-L-Arginine salt.

To a solution of resveratrol (10.0 g, 43.8 mmol) in ethanol (150 mL) is added drop wise
solution of L-arginine (7.63 g, 43.8 mmol) in water (50 mL) at room temperature over a
period of 10 min. The mixture is allowed to stir at 70 °C over a period of 1h. Then volatiles
were evaporated under reduced pressure to obtain crude product. The crude product was

suspended in ethyl acetate and filtered to obtain product as brownish solid (15.2 g, 86%).

'H NMR (300 MHz, CD;0D) & (ppm): 1.63-1.66 (m, 4H), 3.15-3.18 (m, 2H), 3.31-3.32 (m, 1H),
6.16-6.17 (m, 1H), 6.45 (d,.J = 2.1 Hz, 2H), 6.76-6.99 (m, 4H), 7.36 (d, J = 8.4 Hz, 2H).

Example 2:

Oral pharmacokinetics studies in Sprague dawley male rats.

The oral pharmacokinetics studies of Resveratrol-L-arginine salt carried out in male
Sprague dawley rats after obtaining the institution animal cthics committee (IAEC)
permission. The objective of the study was to evaluate the oral absorption characteristics of
Resveratrol derivatives as compared to parent Resveratrol.

Animals: Rats aged 7 to 8 weeks and weighing around 200 to 225 g were used. Animals
were fasted overnight with free access to water. Animals were administered test substance
by p.o (oral gavage) route with a dose of 0.25 mM/kg body weight (in a suitable
formulation and dose volume). Feed was given 3 hrs post dosing to all animals. Blood
samples (150-200 ul) were collected in a suitable anticoagulant at 0.25, 0.5, 1, 2, 4, 6 and
24 hr post dosing. The plasma separated from the blood samples were used to quantify the
Resveratrol using LC-MS-MS (API 3200 Q Trap). The pharmacokinetics parameters were

calculated using WinNonlin 5.2 software.

Table 1: Example of pharmacokinetics parameters of Resveratrol and Resveratrol-L-
arginine salt
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Resveratrol and Resveratrol-L-arginine salt Mean Plasma PK Paramaters-Oral
Pharmacokinetics Studies in Rat (0.25 mM/Kg)

Parameters Resveratrol Resveratrol-L-arginine
Dosc (mM) 0.25 0.25

Cmax (nM) 1712 11289

Tmax (h) 0.25 0.25

AUClast (hr*nmol) 3817 17947

AUCinf (hr*nmol) 6562 24008

AUC % Extrap (%) 27 9.0

Resveratrol-L-Arginine salt showed about 6 times higher Cmax and about 5 times higher
AUC as compared to parent Resveratrol

As per above information, Resveratrol salt showed about 6 times increase in the maximum
plasma concentrations (Cmax) and about 5 times increase in the AUC.

The figure 1 provides the comparative analysis of Resveratrol and Resveratrol-L-arginine
salt.

Example 3:
Intrinsic solubility of Resveratrol and Resveratrol-L-arginine salt.

The test compound was allowed to saturate in an aqueous medium (Milli-Q water)
and were equilibrated for about 8 hrs at 25° C. The equilibrated solution was
centrifuged at 5,000 rpm for 15 min at 25° C and the supernatant was analyzed by
UV spectrometer. A standard linearity curve was obtained at A max using UV

spectrometer. The information is tabulated in table 2.

Table -2
Aqueous Solubility
Si. No. | Compound Solubility (ng/mL)
| Resveratrol 31.548.3
2 Resveratrol-L-arginine salt 1401.2+£53.6

The figures 2 and 3 further explains the information provided above.
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WE CLAIM
l. A compound of formula (I)
O
PP - R OH
NH,
@)
wherein PP is polyphenol; and
R is selected from a group comprising
e b T
HoN ”mﬁj HN
(a) (b) ().

2. The compound as claimed in claim 1, wherein the polyphenol is Resveratrol and the R is

OH
2y
o)
oH NH
Resveratrol H2N N/\}LL
H
R).
3. A process of preparation of compound of formula (I)
0
PP . RA‘)L OH
NH-
@)
wherein PP is polyphenol; and
R is selected from a group comprising
T | CTe
HzN ”mﬁj HN
(a) (b) (c)

comprises acts of

a) adding amino acid solution to a solution of polyphenol to obtain a mixture;
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b) heating the mixture to obtain the compound of formula (I); and
¢) optionally adding pharmacecutically acceptable excipients(s) to the compound

of formula (I) to obtain a composition.

4. The process of preparation as claimed in claim 3, wherein the amino acid is a basic
amino acid, selected from a group comprising Arginine, Lysine and Histidine.

5. The process as claimed in claim 3, wherein the amino acid solution is a solution in a
solvent selected from a group comprising water, methanol, ethanol, propanol and butanol
or combination thereof.

6. The process as claimed in claim 3, wherein the polyphenol solution is a solution in
cthanol.

7. The process as claimed in claim 3, wherein the addition of amino acid solution is carried
out at a temperature ranging from about 20°C to about 30°C, preferably about 25°C.

8. The process as claimed in claim 3, wherein the heating is carried out at a temperature
ranging from about 60°C to about 8§0°C, preferably about 70°C.

9. A composition comprising a compound of formula (I) along with pharmaccutically

acceptable excipients

NH»

@
wherein PP is polyphenol; and
R is selected from a group comprising

HoN \mﬁgf )Nf </N ]}%‘/

(a) (b) (c)
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10. The composition as claimed in claim 9, wherein the pharmaceutically acceptable
excipients are sclected but not limiting to a group comprising binders, disintegrants,

diluents, lubricants, plasticizers, permeation enhancers and solubilizers.

11.The composition as claimed in claim 9, wherein the composition is in a form selected
but not limiting to a group comprising tablet, capsule, powder, syrup, solution, aerosol and

suspension.

12. A method for increasing bioavailability of a polyphenol said method comprising an act
of contacting an animal in need thercof with a compound of formula (I) of claim | or a

pharmaceutical composition of claim 9.

13. The method for delaying the release of polyphenol as claimed in claim 12, wherein the

polyphenol is Resveratrol and R is

OH
2,
HO
7 "
Resveratrol H 2N HNH:

(R)
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received by the International Bureau on 26 July 2011 (26.07.11)

1. A compound of formula (I)

PP - R OH
NH,

ey

wherein PP is Resveratrol; and
OH

Vel

OH

Resveratrol

wherein R is;

NH

HQNJLNNE:
H
(R).

2. A process of preparation of compound of formula (I)

NH5

wherein PP is Resveratrol; and
OH

o)

OH

Resveratrol

wherein R is;

NH

HQNJLNNZ{
H
R)

AMENDED SHEET (ARTICLE 19)
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said process comprising acts of:
a) adding amino acid solution to a solution of Resveratrol to obtain a mixture;
b) heating the mixture to obtain the compound of formula (I); and
c¢) optionally adding pharmaceutically acceptable excipient to the compound of
formula (I) to obtain the compound of formula (I).
3. The process as claimed in claim 2, wherein the amino acid is Arginine, preferably L.-
Arginine.
4. The process as claimed in claim 2, wherein the amino acid solution is a solution in a
solvent selected from a group comprising water, methanol, ethanol, propanol and butanol or
any combination thereof.
5. The process as claimed in claim 2, wherein the Resveratrol solution is a solution in
ethanol.
6. The process as claimed in claim 2, wherein the addition of amino acid solution is carried
out at a temperature ranging from about 20°C to about 30°C, preferably about 25°C.
7. The process as claimed in claim 2, wherein the heating is carried out at a temperature
ranging from about 60°C to about 80°C, preferably about 70°C.
8. A composition comprising a compound of formula (I) along with pharmaceutically

acceptable excipient

0
PP - R OH
NH»
(D
wherein PP is Resveratrol; and
OH
o (O,
OH

Resveratrol

wherein R is;

AMENDED SHEET (ARTICLE 19)
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NH

HZNJLN/V&L{
H
(R).

9. The composition as claimed in claim 8, wherein the pharmaceutically acceptable excipient
is selected from a group comprising binders, disintegrants, diluents, lubricants, plasticizers,

permeation enhancers and solubilizers or any combination thereof.

10.The composition as claimed in claim 8, wherein the composition is in a form selected

from a group comprising tablet, capsule, powder, syrup, solution, aerosol and suspension.
11. A method for increasing bioavailability of Resveratrol said method comprising an act of

contacting an animal in need thereof with a compound of formula (I) of claim 1 or a

pharmaceutical composition of claim 8.

AMENDED SHEET (ARTICLE 19)
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