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Abstract: Adamantane containing polyfluorine containing ethers have been obtained by the interaction of 1,3-
dehydroadamantane and polyfluorinated alcohols H(CF5),CH,OH, where n=2,4. The yield achieved was within the range of 68-
77%.
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Polyfluorinated dialkyl ethers are low-toxic (IV class of danger) and ozone friendly compounds, which can be
used as foaming agents, high-temperature heat-carriers, dielectrics, as effective compression, motor, vacuum,
lubricating oils and additives [1-4]. The introduction of adamantane radical into the molecule of polyfluorinated
ether can significantly improve their exploration characteristics. There is not much information on such ethers
[5], researches on both synthesis and properties of such ethers has not been done.

Authors [5] obtained polyfluorine containing ethers of adamantane by the reaction of 1-hydroxiadamantane
and polyfluoroalkylchlorosulfites:

NaOH

+ H(CF),CH;08(0)C1 ————r>
on -NaCl, NaHSO, OCH.(CF,).H

n=2, 4

The reaction was carried out in dioxane over sodium hydroxide for 5-6 hours. The yield of reaction was 76%.

The reaction of 1-bromoadamantane and alcoholytes of polyfluorinated alcohols is known [5]:

+ H(CF;),CH,ONa ———== + NaBr
Br OCH,(CF,),H
n=2

The reaction was carried out in benzene for 5-6 hours. The yield of reaction was 73%.

Those reactions are passing in several stages and are characterized by long duration of 5-6 hours and difficult
isolation of products.

We have developed a convenient and one-stage method to obtain such ethers using reaction of 1,3-
dehydroadamantane (DHA) and polyfluorinated alcohols (PA) with common formula H(CF,),CH,OH, where
n=24.

2,2,3,3-Tetrafluoropropyl 1 and 2,2,3,3,4,4,5,5-octafluoropentyl 2 alcohols were used as initial reagents.

The synthesis was carried out in the medium of tetrahydrofuran (THF), in the atmosphere of dry, purified
from oxygen nitrogen at temperature of 70°C for the period of 30 min at molar ratio equal to 1:2.
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n=2 (1), 4 (2) 0 (CFp)H

n=2 (3), 77%
n=4 (4), 68%

In the molecules of polyfluorinated alcohols H(CF,),CH,OH there are several reaction centres, via which
interaction with DHA can take place. These are hydroxyl group, methylene group CH, (CH-acidic centre), and
C-F bonds as well.

Using chromate-mass-spectrometry it has been stated, that the DHA reaction with PA passes preferably by
hydroxyl group of the initial alcohol. Apparently, it can be explained by high acidity of polyfluorinated alcohols
(for alcohol 1 pk,=12,7 [6]), and also by easy protonation of DHA molecule [7].

The DHA interaction products of C-F bond have not been found in the reaction mass. The similar events
have been observed earlier in the reaction of DHA with ethyl ether of fluoroacetic acid [8], while ethyl ethers
of other halogen containing acids reacted in such conditions [8, 9]. Analogous events have been observed in
the reactions with B-dicarbonyl compounds containing trifluoromethyl and difluoromethyl groups [10]. It is
interesting, that 1,3-dehydroadamantane interacted along the C-Hal bond with compounds containing atoms of
other halogens (Hal = ClI, Br, I) forming 3-Hal-1-R disubstituted derivatives of adamantane [11-15], and only
along C-F- bond reactions did not pass like that. Apparently, this can be explained by small interatomic
distance of C-F bond, and also higher energy of bond exceeding the energy of C - H and C - Hal ( Hal = Cl, Br, 1)
bonds.

The formation of DHA reaction products along the C-H acidic center of polyfluorinated alcohols should have
also been supposed, as C-H acidity of CH,-methylene group must be rather high, due to presence of two
electron seeking substituents: hydroxyl and polyfluoromethylene ones. It seems like the significantly higher O-
H acidity of hydroxyl group and steric difficulties for the attack of methylene group lower the probability of
DHA reaction passing by that group. It should be noted, that the interaction of DHA with polyfluorinated
alcohols passes without catalyst in short time period (30 min), while the analogous reaction with peroxialcohols
[16] of common formula HO-(CH,),,-OO-Bu-t, passes over acidic catalyst in a comparatively longer period of
time (180 min), that can be explained by the difference in the acidity of PA as well. As a result of dissociation
of hydroxyl group of PA in a solution of THF the forming proton attacks DHA forming adamantly-cation, which
easily recombinates with hydroxyl anion of PA forming ether bond.

Thus, DHA selectively reacts with PA by hydroxyl group forming simple ethers: 1-adamantyl-2,2,3,3-
tetrafluoropropyl (3, 77%) and 1-adamantyl-2,2,3,3,4,4,5,5-octafluoropentyl (4, 68%), which have been isolated
by vacuum distillation. This allows us to speak, that the reaction of DHA with PA is a convinient preparative
method to obtain polyfluorine containing ethers of adamantane by joint position allowing obtaining similar
compounds in one stage without formation of side and concurrent compounds. The isolation of reaction
products is significantly simplified and is driving to the distillation and vacuum distillation of products, that
decreases the number of stages and, therefore, the loss of product.

The composition and structure of synthesized compounds are confirmed by NMR lH-spectroscopy and
chromate-mass-spectrometry. Properties of compounds 3 and 4 corresponded to literature data [5].

The presence of peak of corresponding adamantylcation with m/z 135 with intensity of 37% is a
characteristic particularity of mass-spectra of synthesized compounds. At that, most intensive ones are the ions
of weight equal to 209 (3) and 309 (4), which correspond to fragment [M-C4Ho]™. This means, that
disintegration of adamantane backbone is the main direction for fragmentation of 3 and 4.

The analysis of data from H NMR-spectrum confirms the passing of O-adamantylation, in 1H NMR-
spectrum the signal of proton of hydroxyl group is absent.

Experimental Part
The composition of reaction mass had been studied at chromate-mass-spectrometer «Varian WS».

NMR 1H-spectrum had been obtained at «Varian» with operational frequency of 300 MHz. DMSO-dé was
used as solvent.



Synthesis of Adamant-1-yl-2,2,3,3-tetrafluoropropyl! Ether 3.

To the solution of 3,2 g (0,029 mole) of 2,2,3,3-tetrafluoropropyl alcohol in 20 ml of tetrahydrofuran at room
temperature the solution of 2,0 g (0,015 mole) of freshly distilled 1,3-dehydroadamantane in 20ml of
tetrahydrofuran was added drop by drop. The solution was kept for 30 min at T=70°C. The solvent was
distilled, the product was isolated by vacuum distillation. We obtained 3,1 g (77%), colorless liquid, b.p.
62°C/1mm, n9 5 = 1,4428. Literature data n9,g = 1,4440 [5]. Mass-spectrum, m/z (intensity, %): 266, 35% [M]*;

209, 100% [M-C4Hol*; 151, 1% [AdO]*, Ad - 1-adamantyl; 135, 37% [Ad]*; NMR 1H-spectrum, &, ppm:
1,44 1,73 m (12H, Ad); 2,11 s (3H, Ad); 3,69 s (2H, CH,CF,): 5,7 s (1H, HCF»).

Synthesis of Adamant-1-yl-2,2,3,3,4,4,5,5-octafluoropentyl Ether 4.

Analogously, to the solution of 7,3 g (0,03 mole) of 2,2,3,3,4,4,5,5-octafluoropentyl alcohol in 20ml of
tetrahydrofuran we added the solution of 2,1g (0,016 mole) of freshly distilled 1,3-dehydroadamantane in 20
ml of tetrahydrofuran. The solution was kept for 30 min at T=70°C. The solvent was distilled, the product was
isolated by vacuum distillation. We obtained 3,9 g (68%), colorless liquid, b.p. 810C/1 mm, nd15 = 1,4434.
Literature data nd20 = 1,4442 [5]. Mass-spectrum, m/z (intensity, %): 366, 28% [M]*; 309, 100% [M-C4sHo]*;
151, 2% [AdO]*; 135, 37% [Ad]*.

Physical and chemical properties and parameters of NMR 1H-spectra of synthesized compounds correlate

with the ones listed in the work [2].
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