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WITH ATKOXIDE IONS™
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SUMMARY

Unlike unsubstituted perfluoropropene [1,2] 1-(2-tetra-
hydrofuryl)-pentafluoropropene 1 reacts with sodium alkoxXi-
des in parent alcohol solutions to give 1-alkoxy-1-(2-tetra-
hydrofuryl)~tetrafluoropropenes 2 as major products and
1-alkoxy—2Hf1-(2—tetrahydrofuryl)-pentafluoropropanes 3 as
very minor products. The yield of adducts 3 is, to some ex-
tent, increased by the reduced basicity of the alkoxide ion.
Results are discussed in terms of the supposed properties
of the carbanionic intermediates involved.

NeMeTey MoSe, and i.r. data for, and some chemical pro-
perties of compounds 2, viz., further reactions with sodium
alkoxides and hydrolysis are described.

INTRODUCTION

Nucleophilic reactions of perfluoro- and chlorofluoro-
olefins containing two to four carbon atoms in the molecule
have been reported in numerous publications [1] . These
olefins combine readily, preferably in the presence of basic

* Paper presented at the Fourth Winter Fluorine Conference
{Am.Chem.30¢C. ), Jan.28 - Feb.2, 1979, Daytona Beach,
Florida, Abstracts Book p. 17
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catalysts, with alcohols, thiols, and phenols to give satu-
rated ethers as major or sole products. Functional deriva~
tives of perfluoroolefins, i.e. perfiuoroacryloyl and per-
fluoromethacryloyl fluorides [2 ] and methyl perfluoroacry-
late [3], react likewise with alcohols to give saturated
derivatives formed by a nucleophilic attack on the terminal
CF2 groups of these compounds.

Small amounts of unsaturated ethers formed by replace-
ment of the vinylic fluorine by alkoxy or aryloxy groups
were obtained occasionally in the reactions of alcohols with
low molecular weight fluorcolefins [1] . The tendency of
unsaturated ethers to form at the expense of adducts, obser-
ved in the reactions with perfluoroisobutene [1] , increases
with the rising basicity of the attacking alkoxy anion, viz.,
02H50 <:n—C3H7O <:iso—CJH70 <:n—C4H90 . The reactions of
alcohols with branched higher perfluoroolefins, i.e. dimers
[4]) and trimers [5] of hexafluoropropene recently available,
were reported to give unsaturated ethers exclusively, regard-
less of the nature of the nucleophile., It has been postulated
[6 ] that, in nucleophilic reactions with internally branched
perfluorcolefins, there is a definite tendency to form un-
saturated products as a result of the rising stability of
the carbanionic intermediates involved.

In order to accumulate more experimental data on the
relationship between the structure of the carbanionic inter-
mediates and the ratio of addition and elimination products,
it was deemed of interest to study the nucleophilic reactio=—
ns of fluoroolefins in which the electron-withdrawing power
of at least one vinyl substituent is lower than that of
fluorine of a perfluorcalkyl group.

This paper sets out to describe the results of the
reactions of various alcohols with 1-{2-tetrahydrofuryl)-
pentafluoropropene 1, which is relatively easily avallable
from hexafluoropropene and tetrahydrofuran in a two-step
Processe
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RESULTS AND DISCUSSION

1= (2-Tetrahydrofuryl)-pentafluoropropene 1 was earlier
obtained in 47.2 % yield [ 7 ] by dehydrofluorination of
2H-1=(2~tetrahydrofuryl)-hexafluoropropane, which in turn
can be synthetised in more than 90 % yield by either a free
radical [ 7,8] or a potassium fluoride catalysed [9] addition
of tetrahydrofuran to hexafluoropropene.

In this Laboratory the dehydrofluorination reaction has
been improved by replacing the dry powdered KOH originally
employed by a KOH slurry in diethyleneglycol diethyl ether
or t-butanolic sodium t-butoxide as the dehydrofluorinating
reagent,to give a mixture of geometric isomers of 1 in 70~
-80 % yield.

1=(2-Tetrahydrofuryl)-pentafluoropropene 1 reacted with
sodium alkoxides in parent alcohol solutions to give mixtu-
res of isomers Z and E of 1-alkoxy=-1-(2~tetrahydrofuryl)-
tetrafluoropropenes 2 and diastereoisomers of 1-alkoxy—2H-
~1=-(2-tetrahydrofuryl)-pentafluoropropanes 3.

RONa H H
0 CF=CF.CF ROH 0 C=CF.CF 0 CF.CFH.CFq (1}
3 ] 3 I 3

&

OR OR
1 2 3
2a,3a ¢t R =2C h5 2d,3d : R = cyclo—C5H9—
f R o= ne - . = CF_CH. -
2b,3b ¢ R = n-C,ll, 2e,3e : R = CF,CH,
2c,3¢ ¢ R = 1so-C,H,— 2f t R = (CZHS)ZNCH;_,CHz—

The reactions were conducted with six alcoholic sodium
alkoxides and results are summarised in Table 1, The nucleo-
philic attack of an alkoxide ion proceeded exclusively at
the carbon atom bearing the tetrahydrofuryl substituent and
1,1-disubstituted olefins 2 were formed as the major products
regardless of the nature of the alkoxide ion arnd reaction
conditions. Adducts 3 were always formed as very minor pro=-
ducts, although the tendency for alcohols to add across the
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double bond of the olefin 1 was found to increase to some
extent in the order:

(CZH5)2NCHZCH20H <:Cyclo—C5H90H <:150-C3H7QH <:n-C3H7OH

= C2H5OH <CF3CH20H

i.e. as the corresponding alkoxide ilons become less basic.

TABLE 1

Reactions of 1-(2-tetrahydrofuryl)-pentafluoropropene 1 with

sodium alkoxides

Alkoxide Reaction conditions® Products(g.l.c. yields) 2/E
RO- temp. (°C) time(nrs.) 2 3 ratio
of 2
C, B0~ 25 8 70.0 11.6 3.4
25 24 84,3 11.2 2.7
60 1 32,2 10.9 b
60 3 90 .0 7e6 240
n-C. 1,0~ 25 8 28.6 7.2 .
37 25 24 48 11.0 4,5°
60 1 59.6 13.0 b
60 3 72.6 15.0 Z2ed
iso=C,ll,0~ 25 8 32.0 742 5.82
25 24 65.9 S5e4 4.8C
60 1 6448 5.4 3.74
60 3 73.8 6.6 3,47
30 6 9043 249 3.0
cyclo— 25 8 8.0 0.0 c
CH.O- 25 24 13.0 1.2 3.7¢
579 60 1 1642 3.0 3.20
60 3 3G.4 4.7 3.ic
90 6 G4,4 11 242
CFBCHZO— 60 3 no reaction
20 30 19,0 16.8
(C2H5)2NCH2CH20—
25 1 98.0 0.0

a) 0.01 mole 1 (2/8=1.9), 0,02 mole Na, and 0.2 mole RO

were used in eaeh experiment
19F

b) estimated from integrated n.m.r. spectra

c) g.l.c. estimates
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The relative reactivities of the alkoxide ions followed
a different oxrder:

(Czﬂs)ZNCHZCHZO-(V.high)>> c2H5o-(1.0') > n-C3H7O—(O.4l+) =(

= iso—C3H7O-(O.43) > cyclo-C5H90-—(0.1 ) == CFBCHZO-(V.low)

3)

However, 2-diethylaminoethoxide and 2,2,2-trifluoroethoxide
lons, owing to their respectively highest and lowest bvasici+
ties, were the most and the least reactive, but as is evident
from the reactivity values (in parentheses), calculated as
the ratilos of the total yields of products obtained at 25°
after 8 hours, the reactivities of other alkoxide ions inve-
stigated decrease . as their molecular weights increase.
Since n- and iso~propoxide ions exhibited identical recacti-
vities, the above order can be attributed to the decreasing
miscibility of the reactants in highly viscous reaction mix-—
tures, rather than to steric or electronic factors.

Since by analogy with the corresponding reactions of
rerfluoroolefins [6] sy in the reactions of the olefin 1 with
alcohols the carbanionic mechanism is the most likely to ope~
rate and the unsaturated compounds 2 are formed via elimina=-
tion of the fluoride lon from intermediate carbanions 4,
rather than yig dehydrofluorination of adducts 3.; the dehy-—
drofluorinastion of 3 with parent sodium alkoxides was demon-—
streted in separate experiments to procsed much more slowly
then does the formation of 2 from the olefin 1 .

The reversal of the distribution of products in the pre-
sent reactions as compared with the znalogous reactions of
perfluoropropene, which yield saturated adducts mainly [1,2]
can be rationalised in terms of the relative ablilities of
the possible carbanionic intermediates 4 and 3 to eject the
fluoride ion, rather than of their stabilities.

[n\§ -
o C‘L%F.CFg RO-CF.CF.CFg

‘ s
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However, by recason of the presumed difference in electro-
negetivity betwecn the fluorine s1.d totrehydroefuryl substito-
#nis, cerbanions 4 may be expected to be less stable and
therefore more reactive toward a proton than carbanions 5 but
relatively high electron density on the carbon C-1 in carba-
nions 4 makes elinination of the fluoride ion to be faster
than abstraction of a proton from an aleohol, to give predo-
minantly substitution products 2 . In carbanions 5 the fluo-
rine atoms on the carbon C~1 are bonded strongly enough to
make fluoride ion elimination slower than abastraction of a
proton, whereby addition becomes the favoured reaction. It has
been found [410] that steric factors in carbanions of the
type discuessed do not influence significantly the elimination-
-addition ratio.

The obscrved order (scheme 2) of the increcasing tendency
to form adducts 3 as the electron density on the oxygen atom
of the alkoxy groups is decreased, may be interpreted both in
terms of the decreasing ability of carbanions 4 to eliminate
the fluoride ion and the increased acidity of the corrcsponde
ing alcohols,

This reasoning is not necessorily in conflict with the
known fact that alkoxyfluorocarbanions of the type
RfCF(OR).E'(Rf)2 s where Rp is perfluoroalkyl group, also
stabilise themselves preferentially by fluoride ion elimina-—
tion ; this being accounted for by their low basicity, insu=-
fficient to abstract a proton fromw an alcohol [6] .

1-£1lkoxy-1=(2~tetrahydrofuryl)-tetrafluoropropenes 2
were isolated as mixtures of geometric isomers, whose elemen-
tal analyses and mass spectra (Table 2 and 3) were consistent
with the predicted formulage. The mass spectra of cowmpounds
2a—-¢ exhibited molecular ions [M]+' of low intensities and
fragmentation ions of medium intensities with mass numbers:
200[M-(r-E)]", 183[1~0R]" ana 141[cgi F,]" found characteris-
tic of this group of compounds. Compound 2f also gave a mole—
cular ion 299[M]+ but except for the 2-diethylaminocthyl ion
1OO[C6H14N]+ and the ions formed by its further Tragmentation
no other ions were detected. The presence of a double bond
was evidenced by strong i.r. ebsorption at 1683-1695 cm-1 .
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TABLE 2
Physical properties and elemental analyses of 1=alkoxy—
—1={2=tetrahydrofuryl)-tetrafluoropropenes ga

l

Compd. ?giggng V(c=C) Found (%) Calculated (%)
O¢ (mmitg ) e ¢ ® F C H T
2a 52=54(6) 1685  47.3 5.1 33.2 47.4 5.3 33.3
2b 70-721{6) 1688 49,8 5.6 31.4 49,6 5.8 3.4
2¢ 75=76 (15) 1683 49,6 9.7 31.3 49.6 5.8 3.4
24 78-801(0.5) 1683  53.6 6.1 28.3 53.7 6.0 28,3
2e 60-62 (6) 1695 3843 3.2 47.1 38.3 3.2 47.1
649

2 64=65(0.15) 1687 52,0 .9 25,4 Sa 2 7.0 25.4

) mixtures of isomers Z and B

TABLE 3

Mass spectra of 1-alkoxy-1-(2-tetrahydrofuryl)-tetrafluoro—
propenes 2 and 1-alkoxy-2H=1-(2-tetrahydrofuryl)-pentaflu=
oropropanes 3

Compound m/e_(relative intensity)®

Seonlihy it O S

2a 288(4.6)[M]T", 200(3.2), 183(45.1), 141(33.9),
139(8.9), 131(13.2), 115(17.9), 71(100.0), 69(16.6),
43{64.5), 42190.2), 41(52.0), 39(24.,1), 29(81.1),
27(63.7)
)
8

2b 242 1.8)[M)T, 200(23.2), 183(17.8), 160 (5.8),
141{10.8), 139(17.2), 131(13.4), 71(29.8)}, 69(6.6),
43(100.0), 42(62.8}), #1(56.8), 39(17.7), 29(6.6),
27(37.9)

2¢c 242(1.0)[M]7", 200(29.8), 183(31.0), 160(7.1),

149 (20.1), 139(25.1), 131{19.0), 115(7.1), 71(55,9),
69{11.0), 43(100.0), 42{(98.9), #1(59.6), 39(24.3/,
29(32.0), 27(49,0)

23 26810.9)[M]T", 200(18.9), 183{14.0), 160(5.9),
141(5.0), 139(13.2), 131(9.7), 71(15.4), 69(60.0]},
68132.1), 67(27.0), 43(18.0], 42(69.0), #1(100.0],
39(23.8), 20(6.7), 27(16.4)

(continued on following page)
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TABLE 3 ( continued )
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282(6.8)[M]7, 224(24.2), 213(8.1), 183(100.0),

141 (60.8), 83(30.9), 71168.5), 69(12.4), 43(33.2),
42473,4), 41(35.0), 39(16.0)}, 29{14.9), 27(16.6)

299(1.8)[1]*", 100(7.4), 86(100.0), 5818.0),
56 (7.7), 44(6.3), 42(9.2), 31(5.8), 29(6.9)

22910.3)[1-F]*, 228(0.3), 20310.5), 201(0.5),
14710.7)y 101(2.1), 71(100.0), 69(3.9}), 43(54.4),
42 {10.6), 41(21.0), 39(6.5), 29(26.3), 27(20.7;
243(2.0)[M~F 17, 233(1.3), 203(4.6), 201 (6. o)
16116.5), 133(14.4), 119(6.9), 101{6.4), 91(6.9
72(29.3), 71(87.5), 69(14,5), 51(16.7), 43 96.4

f'C\C./.

)y
)s
)

! Py o i { 3 3

. AY og \
3}y 411100.0), 39{38.0), 29{19.8), 28{3%.3

)
, 69(2. Ve #42(8.5
, 2915.8), 28(4.8), 27118.4)

242\2.6)[M—02H3F] 201(9.07, 189(4.3), 136(15.6),
121{8.6), 111{5.7), 101(20.3), 107{12.2}, 95(31.6),
94(26.2), 93123.4), 82{18.1), &1(17.4), 804(21.7),
79(20.2), 71155.0), 69(45.3), 68(45,.7), 67(65.7),

B7(31.,9), 55(31.4), 54042 ,.4) S48 o» qn{12.,0)

\sie iy VoreT gy TAISeltiy AN i1T e B AR ]

£3(50.3), 4219.5), #1(100.0}, 40{9.0), 39(34.8),
29(28.3), 28(12.8), 27140.5)

28300.3)[1=F]%, 213(4.4), 203(0.4), 201(4.3),
133(3.0), 131(5.1), 10112.5}, 83(27.1), 71(100.0),
69(7e1)y 51(5.7), 43(E8.3), 42{10.9), 41(41,7),
39(10.8), 29111.1), 27{17.6)

a) Spectra of the most abundant isomers are given. All ions

with relative intensities exceeding % % and the most
cheracteristic ions of lower intensities are quoted.
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As expected from the presence of three asymmetric cen-
tres in their molecules, 1=-alkoxy~2H=1~{2-tetrahydrofuryl)-
pentafluoropropanes 3 appeara in four diastereoisomeric
forms distinguished by gas-=liquid chromatography. These
compounds were formed in quantities too amall to be isolated
and were ldentified by g.l.c.~-mass spectra only. However, no
molecular ions were observed and these compounds were identi
fied by following the ions of low intensities : [ M=F]% ,
203[1-or]", 201[u-F-(r-H)1T, [M—CZFQH]+ and 101[C2F4H]+ ,
for each isomer.

Nemer. studies on mixtures of the Z and E isomers of
compounds 2 allowed them to be distingulshed. The °F n.m.r.
spectra of these mixtures (Table 4) consisted of two signals
for CF3 groups (doublets) and two signals for vinylic fluor-
ines. The upper field signels of vinylic fluorines exhibited
long-range coupling to C~2 ring proton (quartets of doublets,
37(FF) = 9.2 - 10.0 Hz, 'J(HF) = 4.0 - 4.6 Hz ), not observed
in the lower field signals (quartets) ; therefore, the formwer
signals were assigned to isomers E,in which this fluorine and
tetrahydrofuran ring are g¢is to each other, and the latter
signals to isomers Z. The vinylic fluorine quartets of isome-
rs Z showed a fine multiplet structure because of the through
space couplings to atoms of substituents RO~ ; compound Ze
exhibited further splitting of the CF3 triplets of the
CFBCHZO— group by the vinylic fluorine (triplet of doublets,
35 HF) = 8.4 iz, 6J(FF) = 2,0 Hz ) in the isomer %, or by the
CF, group ( triplet of quartets, 35(uF) = 8.7 Hz, 'H(FF) = 2.0
Hz )} in the isomer E. It was established from the relative
intensities that the 19F n.m.r. signals due to vinylic fluo-
rines and CF3 groups of isomers Z appeared cheracteristically
at a slightly lower field than those for the E form.

The ratios of the Z and E isomers of compounds 2 were
determined in the crude samples from the intergrated 19F N.Malo
spectra (relative intensities of CF3 group signals } or, if
possible, by g.l.cC.; the isomer Z had shorter retention in the
gas chromatogram of each sample. The Z/E ratio varied with the
nature of the substituent RO~ and the reaction conditions but,
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TABLE 4
19F n.m.r. data of 1-alkoxy-1-(2-tetrahydrofuryl)-tetra-
fluoropropenes 2

I NF | NCF3
OR OR
p4 E
Chemical shift (ppm)? Coupling constant (Hz)
Compound
g (cr,) o (F) 3J(F-CF3) 43 (P-H)
Z 63.4(d) 154, 4(qm) 9.7
2a
E 67.5(d) 160.5(qd) 9.4 445
Z 63.4(d) 155.0 (qm) 9.2
2b
E 67.5(d) 160 . 41 qd) 9.2 4,2
7 62.61(4) 15346 {qm) 9.5
2¢
- B 66.11d) 160.1(qd) 10.0 4.0
Z 62.8(d) 154.8(qm) 9.5
2d
— E 66.5(d) 160.1 (qd) 9.5 4.0
2 64.5()%  149.9 (qm) 9,2
2e c _
E 67.7(dg) 156.3(qd) 9,2 4,0
63.3(d) 154,7{qm) 9.8
2f
E 67.2(d) 16144 (qd) 9.8 4.6

d -~ doublet, t - triplet, g - quartet, m - multiplet
a) positive upfield from CCL,F

b) PICE4CH,) = 75.9(td)

c) PICE4CH,) = 73.4(tq)
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in general, differed from that in the starting olefin 1 to
favour of the isomer Z, even under thermodynamic conditions
(Table 1).

The predominant formation of isomers Z, particularly
under kinetic conditions (25%) and with the resulting comp-
ounds 2 containing bulky substituents RO-, can be interpre-
ted in terms of conformational stability of the carbanionic
intermediates involved:

CFs3

|
THF F ) THF F )
;E—" 2Z ;f——ﬁ 2E
pogi i g
OR

OR

THF = tetrahydrofuryl

Consideration of steric and electronic repulsions
vetween the alkoxy and CF3 groups suggests that the confor-
mation. yielding the isomer Z by trans—elimination of the
fluoride ion should be cecnergetically preferable to that
leading to the isomer E.

However, the stereochemistry of the substitution reac-—
tion is not clear and in the stages far from the completion
the Z/E ratio of products 2 may well be strongly affected
by the excess of the Z form (Z/E = 1.9) in the starting ole-
fin ] especially that the reaction of this isomer with alko-
xide ions was found to be faster than that of the E form:
these facts scem to contribute significantly to the predomi-
nant formation of products 27 under the conditions where a
considerable amount of the olefin 1 remained unreacted.

Compounds 2 were found to be susceptible to furtaer
attack by alkoxide ions, although drastic reaction conditions
had to be applied, e.g. 2a on prolonged treatment with satu-
rated hot ethanolic sodium ethoxide added the alcohol to give
a mixture of diastercoisomers of 1,1-diethoxy—-2H-%1=(2-tetra-
hydrofuryl)~tetrafluoropropane § in 35 % yield.



Compounds 2 are sensitive to acids and, when treated
with concentrated hydrochloric acid at 200, hydrolysed to
give diasterecoisomers of 2-(2,3,3,3~tetrafluoropropionyl)-
~tetrahydrofuran 7 quantitatively.

19

The F n.w.r. spectra of cowpounds & and 7 (see Bxperi-
L e s s . - . - o ] ) 2 s
mental) exhibited typical geminal coupling constants “J(ilF) =

= 48,5 and 4t.0 Hz, respectively, identical for either dia-

stereoisomer. 19F and 1

H n.m.r. spectra of the longer g.l.c.
retention diastereoisomer of compound 7, similarly to compou-
nds 2E, exhibited long range coupling of the CHF fluorine to
the C-2 ring proton (‘7 (HF) = 2.5 Hz) 3 this coupling was
observed neither with the second diastereoisomer of 7 nor

with any diastereoisomer of compound 6.

EXPERIMENTAL

Nemoer. spectra were recorded with a JEOL JHI=-4i1-100
spectrometer; chewical shifts are in p.p.m. from internal
CC13F for 4'9F spectra (positive upfield) and from internal
TMS for 1H spectra (positive downfTield). iiass spectra were
obtzined with an Analytical GCHME System ILKEB-2091 and i.r.
spectra were recorded with a Beckmann 18 4240 spectrometer,
Gel.c. analyses vere performed with a Chromatron GCHF.18.3.4
instrument (G.D.R.) equipped with a polyethylene glycol
adipate (PuGA, 3 %) - on-Chromesorb G column, 3.5 m long.
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Dehydrofluorination of 2l-1=-(2-tetrahydrofuryl,-hexafluorg-
EZI‘O Qane
a} with KOH

2H-1—(2-tetrahydrofuryl)~hexafluoropropane (22.0 g,

0.1 mole), vowdercd KOH (15 g, 0.27 mole), and dry diglyme
(50 sly ooz stirred Lo ot o» b ©10-120% Tor ¢ iours and
the reaction wixture was subjected to distillation. The disti-
llate (boiling range 80—1400) containing the resulting olefin
1, diglyme, and a small amount of water evolved in the react-
ion was diluted with water and the bottom organic layer was
separated and dried over Hg304. Distillation gave 1-(2-tetra-
hydrofuryl)-pentafluoropropene 1, b.p. = 128-130°, (15 g,
sield 75.0 %) of 96.5 % purity (Z/& = 1.9), contaminated with
3.5 % of the unaltsred resctant (g.l.c. estimate).

A similar run at 60-70° for 20 hours gave 1 in 72.7 % yield.

b) with sodium t-butoxide

2i~1-2~tetranydrofuryl)~hexafluoropropane (18.0 g, 0.08
mole) was added to a solution of sodium metal (3.6 g, 0.156
mole) in t-butyl alcohol (90 ml). The reaction mixture was
stirred at 25° for 7 hours than diluted with water and neu-
tralised by hydrochloric acid. The organic layer was separa-
ted, dried over Mgsoq, and distilled to give 13.0 g of a pro-
duct contesining 88.0 % (yield 70.8 5) of the olefin 1 (2/1 =
= 1,19) and 12.0 % of the unaltered reactant.

General procedure for the rsaction of 1-(2-tetrahydrofuryl)-

—-pentafluoropropene 1 with sodium alkoxides

Sodium alkoxide solutions prepsred from sodium metal
(0.5 2, 0.02 mole) and an appropriate alcohol (0.20 wmole)
were warmed up to the required recaction temperature and then
{—\2—tetrahydrofuryl)-pentafluoropropene 1 (2.0 g, 0.01 mole)
was-added as one portion with stirring. In the course of the
reaction, small samples (0.2-0.95 ml) of the mixture were
taken, dilluted with water, acidified with hydrochloric acid
and the separating orgsnic layer was analysed by g.l.C. &
Finally, the reaction mixture was diluted with water,adjusted
with hydrochloric acid to pHd = 7.5, and the organic material
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was extracted with ether. The extract was dried with ug504
the solvent removed and the residue subjected to g.l.c. and
m.s. analyses. Samples of 1-alkoxy—1-{(2-tetrahydrofuryl,-
tetrafluoropropenes 2 (mixtures of Z znd E forms) for clemen-
tal analysis, n.wm.r. and i.r. investigations were prepzred

by distillation; analytical and spectral data are given in
Tables 2, 3, and 4.

2a with sodium ethoxide

1=Ethoxy-1-(2=tetrahydrofuryl)-tetrafluoropropene 2a
(2.4 g, 0.0205 mole) and a saturated sodium ethoxide solution
prepared from 0.6 g (0.026 mole) of =zodium metal and 5 ml of
ethanol were stirred together and heated at 80° for 15 hours
and then worked up as described above. A wixture of the reac-
tion products was shown by g.l.c. to contain 49 % of the unre-
acted 2a, 35 % of diastereoisomers {2 : 1) of 1,1=diecthoxy—-2M-
—1—{tetrahydrofuryl)-tetraflucropropane 6, and 16 % of nigher
molecular weight substances. Distillation gave a fraction
{(b.p. 74—860, 4mmilg) containing 72 % of compound 6.
19 and 'H n.m.r. for diastereoisomer 6A: G(CFJ) = 72.1 ppm{dd),
@CHF) = 204.8 ppmidq), 6(CUF) = 5.22 ppmidq), 2T (HF) = 48.5 liz,
3J(FF) 10.2 Hz, JJ(HF) = 7.4 Hzy for diastereoiseomer 6B:
G\C?B}Zz 7atﬂ—ﬂ‘r\d s ggcgr = 206.2 ppm;dq),\G\CQF) = 5.22ppm
(dqj), “JI{F; = 48.5 JZ, JIFF, = G4 Hz, “JUIF) = 7.4 iz,
Mese : 232(9%)[C el L, 3]+ 2031234 [c I L03]+, 187 (<0% )
[061-171* 0, ]* 186 (120)[ ¢l #,0,17", 157(c75)[C, 1 1'4 0,17, 142(ee0)
[C,iL, o] 11431% [c ];, 71 (100%)[C, 11 o] 9(90:5) [cym, 17

jxla

Hydrolysis of 1-alkoxy—1-(2-tetrshydrofurylj-tetrafluoropro=
penes 2

Compound 2 (0.02 mole) and concentrated hydrochloric acid

{10 ml)} were stirred together at 209 for 18 hours, then neu-
tralised with NaDCOJ,
distilled off and the residue was found by gfel.c. to contain

and extracted with ether. The ether was

two new substances but no unreacted 2. Distillation gave a
mixture of diastereoisomers (10 : 12) of 2-(2,3,3,3-tetraflu~
oropropionyl)—tetrahydrofuran Z of 99 % purity.
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Boiling range 52-55°(6 mmHg). Found: C = 42.3 %, H = 3.7 %,
F = 37.9 %. Calculated for C,lgH, 0, C = 42.0 5y, H - 4.0 %,
F—Jsoh uw.:mﬁ13mm“m],ﬂﬂ17%ﬂ %M%
1 IS /!1 I.r. =
13 {9 ¢ gc IQE] , 71400 [c4 . 0]". r Vjc=o) 1745 cm
F and 'H nem.r. for diastercoisomer 7A: ¢(CE3) = 75.0 ppm(dd),

¢ (CHF) = 208.6 ppmidq), 6(CUF) = 5.33 ppmidq), ZJKHP) = 44,0Hz,

[
7

1

37(FF) = 11.0 Hz, SJ(UF) = 6.7 Hz; for diastcr601%ome 7B :
@g(CFy) = 75.2 ppmldd), ¢(CHE) = 207.3 ppm(dqd), 6 (CHF) = 5.45
ppmidq), ZJ(JF) = 41,0 Hz, 37(FF) = 11.0 Hz, BJ(Jr) = 6,7 lz,
“JHF) = 2.5 Hz

y4=Dinitrohydrazone, m.pe. = 135-136°
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