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1,4-disubstituted 1H-1,2,3-triazole with a hydrophobic and hydrophilic moiety were synthesized by using Cu(I)
catalyzed alkyne-azide 1,3-dipolar cycloaddition reaction. The hydrophilic moiety was p-galactopiranosyl or L-
galactitoyl while an alkyl chain of eight to sixteen carbons corresponds to the hydrophobic portion. All com-
pounds were characterized by NMR and mass spectrometry. Partition coefficient was experimentally determinate
by HPLC ranging from 0.7 to 4.5. Compounds with the lowest partition coefficient showed self-aggregation in

water leading to supramolecular structure, with size ranging from 108 to 588 nm.

1. Introduction

Cu(l) catalyzed alkyne-azide 1,3-dipolar cycloaddition reaction
(CuAAC) is an example of “click reaction” and was quickly introduced in
organic chemistry since it was first described by Sharpless and Meldal in
2002 [1].

The main advantages of CuAAC are to process at middle tempera-
ture, the use of a widely type of solvent, different pH, the high efficiency
and atom economy [2].

In addition, CuAAC was employed for the assembly of hydrophilic
and hydrophobic polymeric moieties leading to amphiphilic supramo-
lecular structures [3,4]. Synthetic glycolipids as non-ionic detergents
were also obtained by CuAAC [5,6].

In this context, the purpose of this study is the synthesis of small
amphiphilic molecules based on 1,4-disubstituted 1H-1,2,3-triazole with
a hydrophilic moiety (p-galactopiranosyl or 1-galactitoyl) and a hydro-
phobic moiety (alkyloxy methylen) as well as to perform a preliminary
physical characterization that might help to figure up future applica-
tions for the proposed compounds.

All compounds were synthesized by CuAAC reactions performed
under microwave irradiation at 80C during 40 min and the products
were obtained with generally satisfactory yields.

Fig. 1 depicts the synthesis of the final compounds.

The synthesis of precursors was performed using methodologies
previously reported in literature. Briefly, on one hand alkyl alcohol

(octanol, decanol, dodecanol, tetradecanol and cetyl alcohol) was
treated with NaOH and propargyl bromide to yield the different alkyl-
propargylether [7]. On the other hand, 6-deoxy-6-azido-p-galactose
was synthesized from 1,2:3,4-di-O-isopropylidene-6-O-tosyl-a-p-gal-
actopyranose treated with NaN3 and later deprotected in acidic media
[8,9]. The reduction of 6-deoxy-6-azido-p-galactose with NaBH, yielded
the 1-deoxy-1-azido-1-galactitol [10,11]. The synthesis of precursors is
detailed in the supplementary information section.

2. Results and discussion

CuAAC reactions were easily confirmed by NMR due to the appear-
ance of diagnostic signal corresponding to the resonance of triazole
produced (*H NMR § = 7.95 ppm; '>C NMR § = 125.0 ppm and 148.5
ppm, expressed as an average for all compounds). 'H and '3C NMR
spectra as well as their assignations of all compounds are shown in the
supplementary information section.

The full mass spectrum (ESI-MS) of each compound revealed that the
principal adduct correspond to [M + Na] * but [M + H]" intensity is
increased by adding formic acid. Fragmentation pattern was studied for
each compound by selecting the [M + H]" or [M + Na]" ion and
applying different collision energy to get the product ions. Sodium ad-
ducts resulted more stable than proton adducts as higher energies are
required to get products ions. Fragmentation pathways of each com-
pound were different depending on both the carbohydrate moiety
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present and the selected adduct as it is summarized in Fig. 2. In the case
of sodium adducts from compounds with galactopiranosyl moiety frag-
mentation leads to fragments that keep the alkyl chain (pathway a). On
the other hand, compounds with galactitoyl moiety leads to one com-
mon fragment (pathway c). Fragmentation of proton adducts is pro-
duced by pathway b, which lead to a common fragment, for both type of
carbohydrate moiety and by pathway c which is remarkable in com-
pounds with the galactitoyl moiety (Fig. 2). Mass spectra and proposed
fragmentation mechanism are shown in the supplementary information
section.

Logarithms of octanol/water partition coefficient (Log P) were esti-
mated by HPLC according to previous procedure as a measure of lip-
ophilicity. Experimental logarithms of capacity factor (log K) and
calculated Log P from known compounds were employed as a calibra-
tion model and Log P from synthesized compounds were estimated by
comparison of their experimental log K in the calibration model (see
supplementary information).

As depicted in Fig. 3 a linear correlation between estimated Log P
and the number of methylene groups present in the alkyl chain was
found. A similar correlation is found when the theoretical values from a
computational approach (ChemDraw, PerkinElmer, Waltham, Massa-
chusetts, United Estates) are used. For compounds 6-10, individual Log
P values from experimental and computational approaches show a dif-
ference, the later one reports the lowest values. It is worth noting that
the computational approach also predicts higher Log P values for com-
pounds with p-galactopiranosyl moiety than compounds with galactitoyl
residue with the same alkyl chain. However, the experimental approach
predicts similar Log P values for both compounds with p-galactopir-
anosyl or galactitoyl moiety with the same alkyl chain.

The aggregation structures assembled in water for compounds 1, 6
and 7 were studied by dynamic light scattering (DLS) by means of dis-
persions in water as solvent at 25° C. The resulted suspensions showed a
slight turbidity due to Tyndall effect which might point to self-
assembled nanoparticles. Conversely the other compounds resulted
highly water insoluble or not dispersible.

Hydrodynamic diameter (Dh) for self-assembled structures derived
from compound 1 showed a bimodal distribution of Dh of 108 nm and
588 nm (Fig. 57S). On the contrary for compounds 6 and 7 Dh was 201
and 246 nm respectively and the corresponding size distribution curve
exhibit a unimodal distribution, polydispesity index were lower than 0.3
(Fig. 58S, 59S). This last observed size difference can partially be
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Fig. 2. Principal mass spectra fragmentation pathway proposed.

attributed to the difference in the molecular weight. Those experimental
hydrodynamic diameters suggest that the architecture of the formed
supramolecular structures for compound 1, 6 and 7 correspond to self-
assembled nanoparticles and not classical micelles [12].

3. Conclusion

The synthetic pathway by CuAAC provided a simply and versatile
approach to connect the hydrophobic and hydrophilic moieties, both
coming from renewable biomass. Experiments conducted by DLS
showed that compound 1, 6 and 7 has the capacity to self- aggregate into
nanoparticles when dispersed in water. This information will be useful
in forthcoming proposed applications for the synthesized compounds.
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Fig. 1. Schematic synthesis of proposed compounds. CuAAC: Cu(l) catalyzed alkyne-azide 1,3-dipolar cycloaddition reaction. MW: microwave.
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Fig. 3. Estimated Log P for synthesized compounds by experimental and computational approach. The dependence of Log P and the number of methylene in the alkyl

chain (n) is shown. A) compounds 1-5. B) compounds 6-10.
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