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Dehydroiodination
of 2-iodo-3-(polyfluoroalkyl)propoxymethyloxiranes
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Dehydroiodination of 2-iodo-3-(polyfluoroalkyl)propoxymethyloxiranes upon treatment
with 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) afforded (polyfluoroalk-2-enyl)oxymethyl-
oxiranes as F- and Z-isomers in ratio depending on the nature of the fluoroalkyl substituent.
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Earlier,! we performed an addition of polyfluoroalkyl
iodides to allyl glycidyl ether under mild conditions.
A specific feature of the functionalized fluorine-contain-
ing glycidyl ethers consist in the possibility of its further
chemical transformations with the oxirane ring retention.
The present work is aimed at the synthesis of unsaturated
glycidyl ethers by dehydroiodination of derivatives 1a—d
(Scheme 1).

Scheme 1

2a—e
(73—87%)

RF = F(CF,)3 (a), F(CF5)4 (b), F(CFy)g (c), CI(CFy)g (d),
C3F7OCF(CF3)CF,OCF(CF3) (e)

Reagents and conditions: ;. DBU, CH,Cl,, ~20 °C.

It is known? that triethylamine, tributylamine, and
pyridine, used as the dehydroiodination agents for 1-iodo-
1,1,2,2-tetrahydroperfluoroalkanes, allow one to synthe-
size terminal alkenes in 82, 80, and 12% yield, respec-
tively. In similar conditions, the action of these agents
(including diisopropylethylamine) on compounds 1la—d
led to the resinification of the reaction mixture.

The use of DBU as the base, which often shows high
effectivity and selectivity in elimination reactions under
mild conditions,3—% allowed us to successfully solve the

indicated problem. In our experiments, the dehydro-
iodination of compounds la—d with DBU afforded the
target compounds 2a—d in high yields (see Scheme 1).
It was reasonable to carry out the process in dichloro-
methane, which allowed one to control the reaction tem-
perature and decreased the resinification.

In the IR spectra of (polyfluoroalk-2-enyl)oxy-
methyloxiranes 2a—d, a characteristic absorption band in
the region 1680 cm™!, responsible for the C=C bond vi-
brations, was registered. The 'H NMR spectra of com-
pounds 2a—d have a number of features due to the pres-
ence of the internal double bond together with the ep-
oxide ring. In contrast to the oxirane ring protons, having
only one set of signals, the rest of the protons have two
sets of signals, responsible for the E- and Z-isomers. The
assignment of isomers was made on the basis of the spin-
spin coupling constant values of olefin protons, equal
to 15.8 and 12.5 Hz for E- and Z-isomers, respec-
tively.” (Polyfluoroalk-2-enyl)oxymethyloxiranes 2a—d
were formed predominantly in E-configuration (ratio
E:Z=10:1).

In order to study the influence of the nature of
polyfluoroalkyl substituent on the isomeric composition
of the dehydroiodination products, compound 1e was syn-
thesized, the subsequent treatment of which with DBU
led to product 2e. Compound 2e is also a mixture of
E- and Z-isomers in ratio 50 : 1, which confirms a deci-
sive influence of sterical factor on the isomeric composi-
tion of the products obtained.

In conclusion, dehydroiodination of 2-iodo-3-(poly-
fluoroalkyl)propyl glycidyl ethers 1a—e upon treatment
with DBU, possessing strong basicity and low nucleophi-
licity, allowed us to synthesize the earlier unknown
(polyfluoroalk-2-enyl)oxymethyloxiranes 2a—e, which
may serve as promising monomers for the synthesis of
functional fluorinated polymers.
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Experimental

IR spectra were recorded on a Perkin—Elmer Spectrum
One spectrometer for neat samples. 'H and ’F NMR spectra
were recorded on a Bruker DRX 400 spectrometer in CDCl;
(400.1 ('H) and 376.5 MHz ('°F)) relatively to Me,Si and C¢F¢
as the internal standards, respectively.

Compound 1e was synthesized according to the known pro-
cedure.! The 'TH NMR spectrum of glycidyl ether 1e is similar to
the spectra of compounds 1la—d.! Yields, boiling points, and
elemental analysis data of compound 1e are given in Table 1.

Synthesis of compounds 2a—e (general procedure). 1,8-Di-
azabicyclo[5.4.0]Jundec-7-ene (12.2 g, 0.08 mol) was slowly
added to a solution of compound la—e (0.08 mol) in CH,Cl,
(30 mL). The mixture was stirred for 20 min at ~20 °C, after
this, water (100 mL) was added, the organic layer was sequen-
tially washed with 2 M aqueous H,SO,4 and Na,CO; aqueous
solution, dried with MgSO,, and concentrated. Individual com-
pounds 2a—e were isolated by distillation in vacuo.

Yields, boiling points, and elemental analysis data of com-
pounds 2a—e are given in Table 1, 'H and YF NMR spectro-

scopy data, in Tables 2 and 3.

Table 1. Yields, boiling points, and elemental analysis data of compounds 1e and 2a—e

Compound Yield B.p./°C Found % Molecular
(%) (p/Torr) Calculated formula
C H F
6-Todo-8,11-bis(trifluoromethyl)-8,10,10,11,13,13,14,14,15,15,15-un- 79  119—120 (5) 24.42 1.51 46.80 C4H(F{7104
decafluoro-1,2-epoxy-4,9,12-trioxapentadecane (1le) 24.30 1.46 46.66
(4,4,5,5,6,6,6-Heptafluorohex-2-en-1-yl)oxymethyloxirane (2a) 75  83—84 (10) 38.28 3.15 47.02 CyHyF;0,
38.31 3.22 47.13
(4,4,5,5,6,6,7,7,7-Nonafluorohept-2-en-1-yl)oxymethyloxirane (2b) 73 89—90 (5) 36.29 2.78 51.55 CyHgFy0,
36.16 2.73 51.48
(4,4,5,5,6,6,7,7,8,8,9,9,9-Tridecafluoronon-2-en-1-yl)oxymethyl- 85 109—110 (10) 33.38 2.15 57.26 C,H¢F;0,
oxirane (2c¢) 33.35 2.10 57.15
(9-Chloro-4,4,5,5,6,6,7,7,8,8,9,9-dodecafluoronon-2-en-1-yl)oxy- 87 120—121 (10) 32.20 2.09 50.96 C,,HCIF,0,
methyloxirane (2d) 32.13 2.02 50.82
8,11-Bis(trifluoromethyl)-8,10,10,11,13,13,14,14,15,15,15-undeca- 82 110—111(5) 29.93 1.63 57.41 C4H¢F;0,
fluoro-1,2-epoxy-4,9,12-trioxapentadec-6-ene (2e) 29.80 1.61 57.24
Table 2. '"H NMR spectroscopy data of compounds 2a—e
Com- Iso- 8 (J/Hz)
b T H) HE) H) H(4) HGS)  H©O  HO  HE)
2a E  2.62(dd, 2.82 (dd, 3.18 (tdd, 3.41 (dd, 3.85 (dd, 4.21 (m) 6.45 (dm, 5.95 (m)
11’2 = 50, J1,2 = 50, 11,3 = 27, J2v3 = 42, J3v4 = 61, J4’5 = 116, J7,8 = 158)
.]1’3 = 27) J2,3 = 42) .]3,4 = 61, .]5’3 = 26) J4,5 = 116) J5’3 = 26)
Z 2.62(dd, 2.82 (dd, 3.18 (tdd, 3.38 (dd, 3.78 (dd, 4.35 (m) 6.30 (dm, 5.60 (m)
J12=50, J2,=50, Ji53=27,/,3=42, J45=6.0, Jys5=11.4, J;3=12.5)
11’3 = 27) J2v3 = 42) J4v3 = 60, JS,3 = 28) J4v5 = 114) J5’3 = 28)
2b E  2.62(dd, 2.82 (dd, 3.18 (tdd, 3.41 (dd, 3.85 (dd, 4.22 (m) 6.46 (dm, 5.96 (m)
11’2 = 50, J1,2 = 50, 11,3 = 27, J2v3 = 42, J3v4 = 61, J4’5 = 116, J7,8 = 158)
.]1’3 = 27) J2,3 = 42) .]3,4 = 61, .]5’3 = 26) J4,5 = 116) J5’3 = 26)
Z 2.62(dd, 2.82 (dd, 3.18 (tdd, 3.39 (dd, 3.78 (dd, 4.27 (m) 6.30 (dm, 5.61 (m)
J12=50, J2,=50, Ji53=27,/,3=42, J45=6.0, Jys5=11.4, J;3=12.5)
11’3 = 27) J2v3 = 42) J4v3 = 60, JS,3 = 28) J4v5 = 114) J5’3 = 28)
2c E  2.62(dd, 2.82 (dd, 3.18 (tdd, 3.41 (dd, 3.85 (dd, 4.22 (m) 6.45 (dm, 5.96 (m)
11’2 = 50, J1,2 = 50, 11,3 = 27, J2v3 = 42, J3v4 = 61, J4’5 = 116, J7,8 = 158)
.]1’3 = 27) J2,3 = 42) .]3,4 = 61, .]5’3 = 26) J4,5 = 116) J5’3 = 26)
Z 2.62(dd, 2.82 (dd, 3.18 (tdd, 3.39 (dd, 3.78 (dd, 4.35 (m) 6.30 (dm, 5.61 (m)
.]1’2 = 50, Jl,2 = 50, .]1,3 = 27, J2,3 = 42, J4,3 = 60, J5’3 = 28, J7,8 = 124)
11’3 = 27) J2v3 = 42) J4v3 = 60, JS,3 = 28) J4v5 = 114) J4’5 = 114)

(to be continued)
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Table 2 (continued)

Com- Iso- 8 (J/Hz)
v H®) HQ) H() H(4) H)  H6)  H(T)  HE)
2d E  2.62(dd, 2.82 (dd, 3.18 (m) 3.41 (dd, 3.85 (dd, 4.22 (m) 6.45 (dm, 5.94 (m)
J1,=50, J;,=5.0, Jy3=06.1, Jys=11.6, J73=15.8)
Ji3=27) J3=42) Jys=11.6)  J53=2.7)
Z  2.62(dd, 2.82 (dd, 3.18 (m) 3.39 (dd, 3.77 (dd, 4.35 (m) 6.29 (dm, 5.63 (m)
J1,2 = 50, 11’2 = 50, J4’5 = 114, J4v5 = 114, J7,8 = 124)
J1,3 = 27) J2’3 = 42) J4’3 = 61) JS,3 = 28)
2e E  2.61(dd, 2.81 (dd, 3.18 (dm, 3.41 (dd, 3.85 (dd, 4.22 (m) 6.50 (dm, 6.01 (m)
Sr1=49, =49, Js53=2.56) J34=06.5, Jys =117, J75=15.8)
Ji3=27) J3=42) Jys=117)  Js3=2.6)
Z 2.61(dd, 2.81 (dd, 3.18 (dm, 3.37 (m) 3.64 (dd, 4.37 (m) 6.40 (m) 5.60 (m)
JZ,] = 49, J2,1 = 49, J5’3 = 52) JS,3 = 52,
J1,3 = 27) J2’3 = 42) JS,4 = 118)
Table 3. 19F NMR spectroscopy data of compounds 2a—e
Com- RF Isomer 8 (J/Hz)
pound
2a CF%,CFb,CF?, E 34.40 (m, 2 F®); 43.39 (m, 2 F?); 81.69 (t, 3 F¢, Jea=42)
Z 34.03 (m, 2 F%); 53.27 (m, 2 F?); 81.69 (t, 3 F¢, Jea=42)
2b CF4,CF¢,CF>CF?, E 36.44 (m, 2 F°); 37.95 (m, 2 FY); 50.25 (m, 2 F?); 81.03 (tt, 3 F9,
Jd,a = 97, Jd,b = 33)
Z 36.17 (m, 2 F°); 37.56 (m, 2 Fb); 54.11 (m, 2 F2); 81.03 (tt, 3 Fd,
Jaa=9.7,J4p=3.3)
2c CFf,CF¢,CFY,CF*,CF?,CF?, E 35.92 (m, 2 F®); 38.75 (m, 2 F9); 39.22 (m, 2 F); 40.48 (m, 2 F°);
50.35 (m, 2 F?); 81.16 (tt, 3 Ff, Jie =107, Jp g = 2.4)
A 35.92 (m, 2 F®); 38.75 (m, 2 F9); 39.22 (m, 2 F); 40.48 (m, 2 F°);
54.17 (m, 2 F?); 81.16 (tt, 3 F', Jre =107, Jp g = 2.4)
2d CICFf,CF¢,CF4,CF¢,CF?,CF?, E 35.54 (m, 2 F®); 38.64 (m, 2 FY); 40.27 (m, 2 F®); 41.57 (m, 2 F°);
50.16 (m, 2 F?); 93.96 (t, 3 F, Jr o = 13.5)
Z 35.54 (m, 2 F®); 38.64 (m, 2 F4); 40.27 (m, 2 F®); 41.57 (m, 2 F°);
54.04 (m, 2 F?); 93.96 (t, 3 Ff, Jro =13.5)
2e CF",CFe,CF,O0CFY(CF?;)CF,0CF*(CF?,) E, Z 17.10 (m, 2 F9); 32.57 (m, 2 F&); 33.54 (m, 2 FY); 77.23 (m, 2 F°);

80.05 (m, 2 Ff); 80.81 (m, 3 FM); 82.19 (m, 6 F?)
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