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Development of functional molecules and polymer materials based on the
integration of fluorinated alcohols

Shida, Naoki

2,200,000

In this study, we have investigated the synthesis and properties of
fluorinated alcohols, which are functionalized with fluorine functional groups, as a key framework.
Fluorinated alcohols are unique in that they have high oxidation resistance due to the high content
of electron-withdrawing fluorine groups and very strong hydrogen bond donating ability due to the
large polarization of the alcohol group. While there are many reports on the use of commercially
available fluorinated alcohols as solvents and additives in organic reactions, there are only a few
examples of the application of fluorinated alcohols as functional groups in the design of functional

molecules and materials. In this study, we synthesized fluorinated alcohol-integrated functional
molecules and investigated their molecular functions.
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Table 1. Association constants (Ka) for the binding of compounds 1-4 to various anions (as BusN salts)

in CD3CN at 25°C.

Anion 1 2 3 4
F3C¥©\ﬁCF3 K@ Fi “ -0 2200 ¢ - Ild ¢
FJC CF,

OH OH OH OH cr 310 nd. ¢ 84 24
| ) Br 46 11 14 <10
NO;~ 19 <10 <10 <10
H,PO, 66° 660" 24° nd.
[:1ﬁ< [:Iﬁ HCO; ’ . 54" - n.d.
CF .
CFs OAc™  >10" 290" 3100  nd.’
OH OH c e e
OBz >10* 160 n.d. n.d.
3 4 2

SO, > 10* 1400°  1800° nd.”

@ Added as the trihydrate (BuNF -3H20). * Most likely deprotonation of both hydroxyl groups occurs
upon addition of anion. ¢ Broadening of the OH signal occurred and association constants were
determined from the change in chemical shift of the ortho-CH. ¢ Data suggests that deprotonation of the

receptor occurs upon addition of anion (most likely mono deprotonation). ¢ Unable to determine chemical
shift./ Added as EtN salt.
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Scheme 3. Synthesis of HFIP-integrated molecules.
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Figure 2. Job plot for Ets«NCl and HFIP-derivatives traced by CH or OH proton. (a) HFIP, (b)
MonoHFIP, (c) BisHFIP, (d) TrisHFIP, (e) TetrakisHFIP.
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Table 2-2. Association constants (Ka) for the binding of receptors to various anions (as BusN-salts) in

CDCls at 25 °C.

Donorl) HFIP

number Anion CH/OH MonoHFIP BisHFIP TrisHFIP TetrakisHFIP
High cr e 6029 /n.d.’ 78 563 1577 1029
: Br ¢ 2392 /2838 71 154 478 601
1 213 /255 35 40 92 141
TsO 293 /n.d.” 77 285 613 884
TfO ™ - /nd. b 31 52 122 194
Clos~ - /nd’ 179 135 126 111
BFs 142 /n.d.” 45 55 69 141
v PFs 33/ 159 177 334 269 131
Low TFSI - /nd.” 152 214 173 111

All results were fitted to a 1 : 1 model. * Added as the EtsN-salts. > Most likely due to the complete
deprotonation of OH group. ¢ No changes in chemical shift.
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