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Hydrogen bonds play an important role in determining the three- £,
dimensional structure of chemical and biological systems because A ntteo
of their specificity and directionalityyIn contrast to covalent bonds, 0 uﬂf“\q'\/ﬁfﬁfj,
which are stable under normal conditions and can only be broken CYUCINE R i o
by providing sufficient energy, the formation of hydrogen bonds C*Ci:.'io'ﬁiﬁ/‘v"‘lr"]é" S
is reversible and their strength depends on the chemical environ- S ‘.‘;r
ment, such as the solvent or temperature. Further, stable supramo- 5 i S i
lecular assemblies can also be obtained in more polar solvents, such @ *
as chloroform or acetonitrile, that are bound together by the Raw supraTES Gel
combination of several such weak interactions in binding motifs o, 3
with multiple hydrogen bonds. o et Ve P
Motivated by a self-assembling ADAD array of quadruple B o™ ‘e br::>" =
hydrogen-bonding donor (D) and acceptor (A) skésye synthe- ¢ e i TV . * ¢
sized a novel supramolecular organosilane (supraTES), 2-(3- st & 150 1050
(triethoxysilyl)propylaminocarbonylamino)-6-methyl-4[1H]pyrim- Absorbance 3150 \1."1 /
idinone, having quadruple hydrogen bonds (Figure 1) that can be (au) | 334 ’l‘z"
applied as a functional coating material via hydrolysis and poly- \.
condensation, resulting in a superhydrophobic coating. Recently, a c
superhydrophobic surface having a water contact angle greater than
150 has attracted much attention both in fundamental research and
practical applicationd.Conventionally, the wettability of a solid a0 @00 3000 S— “000
surface can be controlled by both the chemical composition and Wavenumber(cm’)

the geometrical microstructure of the surface; the wettability can fgigure 1. Possible structure of a synthesized supramolecular organosilane
be decreased by creating a local geometry with a large geometric(supraTES) in solution (A) and the FTIR spectra of raw supraTES (C) and
area relative to the projected area. This effect can be observed ina gelated one (D) (hydrogen-bonded NH: 3216, 3150'¢inee NH: 3343,
nature on the leaves of the sacred Idtus Si—0: 1080, and S+O—Si: 1050, 1150 cm?). (B) Schematic of the inner
. L . ) . structure of supraTES in the interconnected granular structure duriag sol
In this communication, we describe a novel method to fabricate ge| process.
a superhydrophobic surface by the simple-gg#| process at room

temperature using a supramolecular organosilane having quadrupleyists in a dimerized state. In this study, we investigate the use of
hydrogen bonds. This supramolecular organosilane is present in a5 supramolecular organosilane as a functional coating material,
phase-separated state in solution and even after th@ebprocess, i.e., a superhydrophobic coating with an intrinsically phase-
because considerable stabilization results from the dimerization thatseparated structure.

occurs due to the linear array of four hydrogen bondikis unique An interconnected granular structure is obtained by casting the
property of the supramolecular organosilane means that in-a sol  g,praTES solution (ultrasonically dispersed in a volatile polar
gel process it provides a simple phase-separation method that doeglyent such as ethyl acetate withoutdy onto a flat solid surface,

not require any other hardening process or additives. as shown in Figure 2A; the diameter of the granules in this structure

The supraTES was synthesized in a single step from com- a5 found to be approximately 500 nm. We were also able to obtain
mercially available starting materials, (3-triethoxysilyl) propyliso-  {ne same interconnected granular structure by evaporating the

cyanate and 2-amino-4-hydroxy-6-methyl-pyrimidine (see Support- go|yent mixture. This kind of phase-separated granular structure
ing Information). Figure 1C shows the FTIR spectra of the  can also be obtained with alkylsilanes by a-sgél phase-separation
supraTES. The bands at 3216 and 3150 tare assigned to the  yqcess. However, the method requires some kind of hardening
hydrogen-bonded NH groups of pyrimidinohén the *H NMR process to freeze a phase separation.

spectrum ofsupraTES in CD{kee Supporting Information, Figure Compared with other template syntheses, this approach to
S1) the NH proton signals at 13.15, 11.86, and 10.15 ppm are tapricating a phase-separated continuous material is a very simple
indicative of extensive hydrogen bondihgince they have_ the way of producing a superhydrophobic coating and is made possible
strong quadruple hydrogen bonds, these supraTES can trigger the,y the supramolecular characteristics of our novel organosilane.
phase separation in any kind of polar solvents. As reported by he faprication procedure involves a single step in which the
Meijer and co-workers, this supraTES in concentrated solution  g;praTES solution is cast onto a solid surface and a small amount

* Pohang University of Science and Technology. of low molecular weight poly(dimethyl siloxane) (PDMSYI{ =
* Rensselaer Polytechnic Institute. 583 g/mol) is added to the supraTES solution to minimize the
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present in the troughs between the strings of granules. The surface
of this supraTES can therefore be regarded as a composite surface
consisting of interconnected granules and air.

Figure 2D shows an image of a water droplet (diameteB
mm) on the surface of the phase-separated supraTES; the water
contact angle is more than 150This is in stark contrast to the
PDMS with a smooth surface, on which a water contact angle of
only (109+ 0.8) is observed. These results indicate that the phase-
separated structure due to the supramolecular characteristics of our
organosilane with a quadruple hydrogen bonding is responsible for
the superhydrophobicity. This topographical effect on superhydro-
phobicity corresponds well to the Wenzel and Cassie mdéiéls.

In conclusion, we synthesized a supramolecular organosilane
having quadruple hydrogen bonds, and the fabrication of a
superhydrophobic surface was achieved by using this material and
low molecular weight PDMS. The supramolecular organosilane

' : possesses an intrinsically phase-separated structure in solution,
Figure 2. SEM (A, B) and TEM (C) images of a phase-separated supraTES. which is retained even in the gel state. To the best of our knowledge,
(A) As cast with supraTES/ethyl acetate solution onto a glass. (B, C) thjs js the first attempt to fabricate a superhydrophobic surface using

Suprates foam made by supraTES/ethyl acetate/HOWPDMS mixture . . .
via sol-gel process. (D) Shape of water droplet (diamete8 mm) on B. a supramolecular organosilane material through a simplegs|
process.
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