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Abstract

Two soft biocompatible cationic surfactants from the amino acid arginine, 1, 2
dilauroil-3-acetylarginyl-rac-glycero  (1212RAc) and 1,2  dimirystoil-3-
acetylarginyl-rac-glycero (1414RAc), were prepared. Their physicochemical
properties show that they can be classified as multifunctional surfactants with
self-aggregation behavior comparable to that of short-chain lecithins. The two
surfactants can simultaneously stabilize water-in-oil droplets and oil-in-water
droplets, forming multiple emulsions. They have antimicrobial activity similar to
that of conventional cationic surfactants and are as harmless as amphoteric
betaines. These surfactants constitute an interesting alternative to the

diglycerides and lecithins in formulations that require antimicrobial properties.
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thermostatic bath. Samples were analysed for 160 hours by HPLC under the

conditions described above.
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2.6.3.Emulsions
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The progress control of the reaction showed that 00RAc was first esterified with

1 mol of acyl chloride to give either 120RAc or 140RAc. With a molar ratio acid

chloride/00RAc (1:3), the main reaction products were 1212RAc and 1414RAc

with conversions higher than 98%.

For the two compounds synthesized, two peaks - a main peak and a minor

peak- were observed on the HPLC chromatogram at the end of the reaction. In
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the case of the 1212RAc compound, the retention times were 20.61 and 21.22

min,
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the main product formed was
the diacylated compounds in
good yields (85-90%) with a
starting compound conversion
higher than 98%. The product
obtained by this method
consisted in a mixture of two
positional isomers
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The analytical data and elemental analysis for 1212RAc and 1414RAc are .
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For chemical assignments see Figure 1. A similar spectrum was obtained for

1414RAc. The mass spectrum of the compounds showed a molecular ion peak
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The structure of the surfactant molecule affects micellization. The balance

between the character of the hydrophilic head group and the hydrophobic tail
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form lamellar liquid crystals depends on the relationship between the cross
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One of the widest applications of surfactants is to solubilise or disperse water-

insoluble substances (generally organic compounds) in water in the form_of

emulsions. In a two-phase emulsion, one liquid is dispersed into another in the

form of droplets. They are called oil-in-water (O/W) emulsions if the continuous

phase is water; the opposite arrangement is called a water-in-oil emulsion
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Table 3. Composition of the tested emulsions and morphological

characteristics

Sample Water content* Oil content’  Surfactant content! Dominant Emulsion
codg (weight fraction) (weight fraction) (weight fraction) droplet size type
(um)
E1 0.5 0.5 decane 0.00223, 1212RAc 5/50 2 W/O/W
aggregates
E2 0.5 0.5 decane 0.00223, 1414RAc 5/502 W/O/W
E3 0.09 0.91 decane 0.00022, 1212RAc 5/503 O/W/O
E4 0.5 0.5 decane 0.0023, DLPC 20 o/w
E5 0.77 0.23 squalane 0.02 Span20+ 10/10 O/W and
0.00045 RAC 1212 W/O
E6 0.77 0.23 squalane 0.01, Span 20 10 o/w
E7 0.5 0.5 decane 0.025, Lecithin 10 W/O

' The rounded weight fraction sum more than unity

2 The first figure corresponds to water droplets within oil which droplet size

corresponds to the second fiqure.

3 The same as note 2 with oil and water roles reversed.
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toxicity, high biodegradability and compatibility with many pharmacy products
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from the oil fraction, on dry basis). Cosmetics and medicine industries use

lecithines as surfactants.
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washing the solution with water. After that, the product was purified by
silica acid flash chromatography using graded chloroform/methanol as

eluent.
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The fractions containing the desired product were pooled and crystallized
twice from methanol/acetone. The precipitated was dissolved in water and
dried in the freeze dryer yielding a white solid with a purity of 99.6 or

higher.

Pagina 10: [37] Eliminado aurora 23/08/2002 18:18:00

L/D ratio: The relationship between hemolysis (HC50) and the
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The surfactants were classified in accordance with the following criteria:
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Samples for conductivity measurements were prepared by weight in Millipore
ultrapure water. The dispersions (0.1% w/v in H,O) were prepared with the
flowing protocol. First the dispersion was hand shaken for about 1min. Then it
was sonicated for 15 min in a sonicator bath (Branson Cleaning Equipment Co.,
Shelton, Connecticut). Dispersed particles were removed from the samples by

filtering them two times with 0.2 um Nucleopore membranes.
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Samples for conductivity measurements were prepared by weight in Millipore
ultrapure water.

The dispersions (0.1% w/v in H,O) were prepared with the flowing protocol.
First the dispersion was shaken by hand for aprox. 1min then sonicated for 15
min in a sonicator bath (Branson Cleaning Equipment Co., Shelton,
Connecticut). Dispersed particles from samples were removed filtering the

samples two times using 0.2 zm Nucleopore membranes.
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Isolation and purification of the desired isomer was carried out by two steps:
The control of the reaction by HPLC showed that the 3-acetylarginyl-glycerol
was first esterified with 1 mol of acyl chloride to give either 1212RAc or
1414RAc1-acyl-3-acetylarginyl-rac-glycerols. With a convenient acyl chloride
excess, conversions of the starting compound conversions were

superiorshigher than to 98%. was obtained.

Injections of each compound in the HPLC showed two peaks: The main peak
with a retention time of 20.61 min, and a small peakh (pick area equal to 7% of

the main pick area) with a at there was a little peak (retention time of 21.22



min., 7%) together to Tthe main peak ( retention time 20.61 min). Isolation of
thhe main peak was isolated in two steps. fFirst we applied chromatography
possible by chromatography with aon silica gel column chromatography (
Chromagel 60 A CC, 70-230 mesh) using as eluent a gradient from chloroform
to chloroform/methanol. Then and finally, a crystallization of the compounds
were crystallized in methanol/acetone. RMN studies showed that the smallminor

peak correspondsed to the positional isomer 1,3-diacyl-2-acetylarginyl-rac-

glycerol.
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(Ref: Laughlin, R.G., The Aqueous Phase Behaviour of Surfactants,

Academic Press, New York (1972)).
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Surfactants molecules are amphiphilic, normally having a polar hydrophilic head
group attached to a nonpolar hydrophobic portion. This leads to a diverse
solution and phase behavior, including the formation of aggregates and other
microstructures with water (Ref: Laughlin, R.G., The Aqueous Phase Behaviour
of Surfactants, Academic Press, New York (1972)).The mass spectrum of the
compounds showed a molecular ion peak corresponding to the [M]+

without the counterion Chloride.
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The formation of lamellar phases has been also described for other
surfactants from arginine, but they need higher temperatures to form this
type of structures. The main difference of these compounds with the
other arginine surfactants is that they can form easily vesicles due that

their chemical structure is similar to those of lecythins.

Stability

In order to Know the application conditions of these compounds we have
study the stability of them as a function of the temperature and solvents.
At 25°C in agqueous solutions, the compounds decompose in very low

percentage ( 2-4%). As expected the hydrolysis percentage is higher when



the temperature increases reaching a 50% in the case of the 1414RAc at
50°C. On the other hand, when we add to the solution a low volume of
organic solvent (ethanol o DMF), the hydrolysis is also higher du to the
better solubility of the surfactants in these mediums. The decompositions
of these compounds is due to the presence in the molecules of a week
acid group, the protonated guanidine group. Due that, the pH of the
aqueous solutions of these surfactants is slowly acid (pH=4) , at these pH
values some of the ester linkages of the molecules can be

hydrolisehydrolyzed.
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It is well know that the antimicrobial activity of homologues surfactants with
different alkyl chain length reaches a maximum for a given chain length (CAL
UNA REFERENCIA) [12]. This behaviour can be attributed to the combination of
several physicochemical properties like hydrophobicity, CMC, water solubility, etc.

In our case, as expected, tlt is well Know that the antimicrobial activity of



homologues surfactants with different alkyl chain length reaches a maximum for a
determinated chain length. This can be attributed to the combination of several

physicochemical parameters: hydrophobicity, CMC, aqueous solubility, etc

hee antimicrobial activities of 1212RAc and 1414RAc are smaller than that of
their dicationic homologues with 8 and 10 carbon atoms in the alkyl chain, but
similar to those reported for diglyceride surfactants from arginine with two ionic
charges in the polar group and the same alkyl chain [8]. (CAL UNA

REFERENCIA).
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the same This maximum is lower than those of monoalkyl surfactants from

arginine( 12 carbons atoms in the alkyl chain) and also than those reported
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same category of betaines, that is, they surfactants are moderate irritants,
such as betaine in contrast to the very irritant action of other commercially
available  surfactants, say (SDS, benzalkonium  chloride, or

cetyltrimethylammonium chloride[16])".

There is a considerable difference between the hemolytic potency of 1212RAc
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than that of MonoQuats, cationic surfactants these new surfactants and that of
those with a quaternary group in the polar head (Okamoto 1999), . MonoQuats
are capable of inducing lysis of erythrocytes at low concentrations as low as
(0.05 -0.1 pumg/mLL)?*" [16] whereas 1212RAc and 1414RAc only these
surfactants show hemolytic effects at concentrations higher than ranges
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In summary we can conclude that the biological activity of diglyceride
surfactants from arginine is not affected for the number of ionic charges in the
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Pagina 29:

[285] Eliminado

RMN

04/03/2003 16:20:00

Pagina 29:

[285] Eliminado

RMN

04/03/2003 16:19:00

Pagina 30:

[286] Eliminado

Man209

18/03/2003 16:23:00

Pagina 30:

[286] Eliminado

Man209

(1,9)

18/03/2003 16:21:00

Pagina 30:

[286] Eliminado

Man209

18/03/2003 16:24:00



Pagina 30: [286] Eliminado Man209 18/03/2003 16:21:00
(0,2)
Pagina 30: [286] Eliminado Man209 18/03/2003 16:26:00
)
Péagina 30: [286] Eliminado Man209 18/03/2003 16:26:00
E)
Péagina 30: [287] Con formato Man209 17/03/2003 16:56:00
Centrado, Interlineado: sencillo
Pagina 30: [288] Con formato Man209 17/03/2003 16:56:00
Interlineado: sencillo
Pagina 30: [289] Eliminado Man209 18/03/2003 16:23:00
)
Pagina 30: [289] Eliminado Man209 18/03/2003 16:24:00
)
Péagina 30: [289] Eliminado Man209 18/03/2003 16:26:00
E)
Péagina 30: [289] Eliminado Man209 18/03/2003 16:26:00
)
Pagina 30: [290] Con formato Man209 17/03/2003 16:56:00
Centrado, Interlineado: sencillo
Péagina 30: [290] Con formato Man209 17/03/2003 16:56:00
Interlineado: sencillo
Pagina 30: [291] Eliminado Man209 18/03/2003 16:23:00
E)
Pagina 30: [291] Eliminado Man209 18/03/2003 16:24:00
)
Péagina 30: [291] Eliminado Man209 18/03/2003 16:25:00
)
Pagina 30: [291] Eliminado Man209 18/03/2003 16:27:00
)
Pagina 30: [292] Con formato Man209 17/03/2003 16:56:00
Centrado, Interlineado: sencillo
Pagina 30: [293] Con formato Man209 17/03/2003 16:56:00

Centrado, Interlineado: sencillo



Pagina 30: [294] Eliminado

aurora

23/08/2002 14:18:00

Moderado

Pagina 30: [294] Eliminado aurora 23/08/2002 14:17:00

Irritante

Pagina 30: [294] Eliminado aurora 23/08/2002 14:19:00
Moderado

Pagina 30: [294] Eliminado aurora 23/08/2002 14:19:00
Moderado

Pagina 30: [295] Con formato Man209 17/03/2003 16:55:00

Interlineado: sencillo
Pagina 31: [296] Eliminado Man209 05/11/2003 13:53:00

Sample  Water content  Oil content and Surfactant content Dominant Emulsion
code name and name droplet size type
E1 0.5 0.5 0.00223, Rac 50pum/5um W/O/W
decane 1212RAc agregates
E2 0.5 0.5 0.00223, Rac 50um/5um W/O/W
decane 1414RAc
E3 0.09 0.91 0.00022, Rac 50um/5um O/W/O
decane 1212RAc
E4 0.5 0.5 0.0023, DLPC 20um O/W
decane
E5 0.77 0.23 squalane 0.02 Span20+ 10um/10um  O/W and
0.00045 Rac 1212 W/O
EG 0.77 0.23  squalane 0.01, Span 20 10pum/10um Oo/W
E7 0.5 0.5 0.025, Lecithin 10um W/O




decane aggregates

Pagina 35: [297] Eliminado 11/12/2002 9:50:00
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