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Abstract

The subject of the invention is a method of manufacturing 3-(4-hydroxyphenyl)propanoic acid amide and its appli-
cation in the preparation of anti-aging compositions. Due to the biological properties of phloretamide, it is used
in the preparation of skin care composition that has excellent anti-aging effect in preventing skin wrinkles.
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State of the art

One of the most common dermatologic concerns
among patients is skin aging. In a culture that is often
called “youth-obsessed”, individuals increasingly look for
creams and procedures that can improve the appearance
of their skin. According to Mintel (a market research
company), the US anti-aging skin care market generated
about 2.11 billion U.S. dollars in 2013 (Choi and Berson
2006).

Studies have extensively focused on the appearance
of unpleasant, observable marks on the skin’s surface;
this is due to the proteolysis of cutaneous elastic fibers,
which results in reduced cell functions. Skin aging can
be divided into two types based on the physiological and

environmental factors, respectively-intrinsic aging or
chronological aging (inevitable phenomenon) and ex-
trinsic or premature or photoaging (evitable phenome-
non) (Braverman and Fonferko 1982; Montagna et al.
1989; Warren et al. 1991). Clinical signs of photoaging
include dryness, irregular and dark/light pigmentation,
sallow skin, either deep furrows or severe atrophy, tel-
angiectasias, premalignant lesions, laxity, and a leathery
appearance (Yaar et al. 2002). The primary cause of skin
damage is oxidative stress caused by UVA light. UVA is
absorbed by chromophores present in the skin (e.g.
trans-urocanic acid), which generate various reactive
oxygen species (ROS) that cause oxidative damage to
nucleic acids, cellular proteins, and lipids (Hanson and
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Simon 1998). The ROS triggers a host of cytokine casca-
des that result in photoaging and photocarcinogenesis.
One of the primary effects of UVA oxidative damage is
ROS-induced synthesis of a series of matrix metalloprotei-
nases that cause collagen degradation resulting in wrin-
kles (Fisher et al. 2001). Chronologic skin aging, in con-
trast, is characterized by laxity and fine wrinkling, as well
as development of benign growth such as seborrheic kera-
toses and angiomas, but it is not associated with increased
pigmentation or deep wrinkles that characterize photo-
aging (Yaar et al. 2002). It is also important to note that
the genetic program of intrinsic aging differs per indi-
vidual in terms of rate and severity of effect.

Skin care, and particularly anti-aging strategies, is
a substantial and growing industry that encompasses
a range of disciplines such as cosmetic, pharmaceutical,
and physical therapy. As the population ages, they wish
to maintain a youthful vigor and appearance; employing
anti-aging strategies is an option for an individual to re-
tain youthful appearance. A large portion of this anti-
aging strategy is skin treatment, the skin being the most
visible indicia of aging. As a result, consumer constantly
focus on the newest compositions and methods to defy
the effects of skin aging, counteract wrinkles, acquire
a smooth and bright skin, and obtain additional anti-
aging benefits (Ganceviciene et al. 2012).

Surgery is one strategy to achieve a relatively fast
improvement in the skin’s appearance. However, surgery
is expensive, dangerous, and has obvious drawbacks.
A more popular approach is to apply a cosmetic formu-
lation to the skin to counter the effects of aging (Bau-
mann 2007). Treatments designed to prolong or promote
youthful appearance include topical applications of cos-
metic preparations, lotions and moisturizers, electrical
stimulation, and collagen injections (Tabata et al. 2000).
Several cosmetic ingredients, such as Botox® (botulinum
toxin), have been used to improve the appearance of the
skin via their skin-beneficiary effects that include skin re-
surfacing, skin wrinkle reduction, and anti-aging effects.
Such cosmetic ingredients typically are applied directly
to the skin. However, these topical formulations require
a consistent and extended regimen before results are ob-
served. These formulations also can be invasive and gene-
rate side effects (Dessy et al. 2007; Rzany et al. 2007).

Small molecules are one of the novel agents that are
most promising and hence could be subjected to use in
cosmetology and dermatology. Kinetin (N6-furfurylade-

nine) is a cosmeceutical agent that is used in the preven-
tion and treatment of skin aging. It is a naturally occur-
ring plant growth factor that retards senescence in
plants and has been found to have anti-aging effects on
human adult skin fibroblasts in vitro (Barciszewski et al.
1999; Rattan and Clark 1994). Kinetin appears to be
both a direct anti-oxidant and a signaling molecule that
stimulates the maintenance and repair pathways in cells
(Olsen et al. 1999; Verbeke et al. 2000). Extended treat-
ment with kinetin was well tolerated and did not cause
irritation. Other small molecules obtained from plants
may also be useful in the prevention, intervention, and
therapy of aging (Rattan and Sodagam 2005).

Phenolic compounds are secondary plant metabo-
lites produced in response to various stresses such as
infections, wounding, UV irradiation, and exposure to
ozone and pollutants. They are the most abundant and
biologically active phytonutrients, which reduce inflam-
mation, inhibit tumor growth, have pro-apoptotic and
anti-angiogenic properties, possess anti-microbial, anti-
viral, and anti-aging properties, modulate immune sy-
stem, increase capillary resistance, protect cardiovas-
cular and neurological systems, limit weight gain, pro-
mote wound healing, and so on (Munin and Edwards-
Levy 2011). One of these compounds, 3-(4-hydroxyphe-
nyl)propanoic acid amide, possesses a wide range of
biological properties. Low-molecular-mass compounds in
plant juices play a very significant role in the growth and
development of plant shoots. The pulp of Malus domes-
tica (cv. Lobo ) was shown to contain 3-(4-hydroxyphe-
nyl)propanoic acid amide, also called phloretamide
(No. CA 23838-70-2), identified by mass spectrometry
and NMR spectroscopy (Rybicka 1984). The important
point to note is that secreted plant juice has a much
higher concentration of phloretamide than the internal
plant juices (Rybicka 1996). Structurally similar com-
pounds, such as hydroxycinnaminic acids, are some of
the major phenolic compounds that occur in plants.
In particular, p-hydroxycinnamic acid is a common com-
ponent that occurs in higher plants (Bearder 1980).
Hydroxycinnamic acids were determined to possess di-
verse biological properties such as the following: they
possess antioxidant, anti-apoptosis, anti-aging, anti-carci-
nogen, anti-inflammation, and anti-atherosclerosis pro-
perties; provide cardiovascular protection; improve
endothelial function, and inhibit angiogenesis and cell
proliferation activity (Han et al. 2007).
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Fig. 1. Synthesis of 3-(4-hydroxyphenyl)propanoic acid amide

To date, all the methods that have addressed the
problems of improving the appearance and condition of
aged skin have their own drawbacks. Therefore, there
remains a need in the art for skin-care compositions that
are capable of maintaining or restoring a youthful ap-
pearance in aging skin and/or improving the condition
and appearance of aging skin. The goal of the present
invention was to develop a method to manufacture 3-(4-
hydroxyphenyl)propanoic acid amide and its further ap-
plication in the cosmetic and pharmaceutical industries
in the preparation of an anti-aging composition, which
has an excellent anti-aging effect that prevents the sag-
ging of skin and loss of luster.

The patent’s claims

C A method of manufacturing 3-(4-hydroxyphenyl)pro-
panoic acid amide characterized that the synthesis of
3-(4-hydroxyphenyl)propanoic acid amide is perfor-
med using active 4-nitrophenyl ester where the con-
centration of 3-(4-hydroxyphenyl)propanoic acid is
0.12-0.0012 mol, where the reaction is performed
with ammonia at room temperature, and the 4-nitro-
phenol in ethyl acetate is supplemented with N,N-

dicyclohexylocarbodiimide, then the reaction mix-
ture is stirred, the N,N-dicyclohexylurea precipitate
is then filtered out and dried under vacuum, the re-
mainder is supplemented with anhydrous methanol
saturated with ammonia (10 cm3) and the reaction
mixture is stirred and evaporated until dry, then the
remainder is loaded onto a silica gel chromatography
column, and the latter is washed with chloroform-
methanol (50 : 1, v/v), whence the chromatographi-
cally clean product is crystallized from methanol and
then dried in a vacuum dessicator over phosphorus
pentoxide yielding 3-(4-hydroxyphenyl)propanoic acid
amide. The method of manufacturing 3-(4-hydroxy-
phenyl)propanoic acid amide is presented in Figu-
re 1.

C Preferentially, 0.5-5 g of 3-(4-hydroxyphenyl)propa-
noic acid solution is used, with 0.5-5 g 4-nitrophenol
in ethyl oxide, 5-15 times excess N,N-dicyclohexyl-
carbodiimide in relation to 4-nitrophenol, and the
anhydrous methanol saturated with ammonia is be-
tween 5 and 30 cm3, wherein the reaction mixture is
mixed in a temperature range 0-10EC for 10-50 min,
whereafter it is mixed at room temperature for
1.5-3 h, then the precipitated N,N -dicyclohexylurea
is filtered out and washed in 2-15 cm3 ethyl acetate.

C Application of 3-(4-hydroxyphenyl)propanoic acid
amide in the manufacture of anti-aging compositions.

C A cosmetic or pharmaceutical composition compri-
sing 3-(4-hydroxyphenyl)propanoic acid amide at
a concentration between 1 and 500 μmol.

Conclusions

A series of experiments carried out on the short-
term effects of phloretamide on human skin fibroblasts
indicate that this compound has significant beneficial
anti-aging effects. At concentrations of 40 and 80 μM,
enhanced cell attachment (10-20%) along with stimula-
tion of cell growth was observed through a one-step
growth-curve analysis (up to 11 days).
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