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The present invention relates to valuable soft-
ening agents more particularly to those of the
general formula:

H:C———CHy HaC CH:
Hy H--alkylene—R-~alkylene—H Hy
0 0
o
&,

whereln R stands for a member of the group con-
sisting of a methine group and a methine group
being a member of the cyclohexane ring and Ri
stands for a radicle selected from the aliphatic
and benzZene serles.

The new softenlng agents are obtained by con-
densing two molecular proportions of furfural
with one molecular proportion of an allphatic or
cycloallphatic ketone contalning reactive alkyl-
groups, entirely hydrogenating the formed con-
densation products and esterifying the secondary
alcohols thus obtalned by means of carboxylic
acids of the aliphatic and benzZene serles or their
reactive derlvatives. -

The present new ester compounds exhlbit an
excellent softening effect on the various thermo-
plastic compounds of a high molecular weight
and the artificlal masses obtalned therewith, such
as highly polymerised vinyl compounds, poly-
acryllc acid esters and mixed polymerisation
products therefrom, moreover cellulosic deriva-
tives,

In order to further llustrate my present in-
vention the following examples are given, the
parts being by welght and all femperatures in
degrees Centigrade.

Example 1

A mixture of 10 parts of 1.5-ditetrahydrofuryl-
3-hydroxypentane and 6.6 parts of acetic acld
anhydride 1s heated for about 2 hours In an ap-
paratus provided with a reflux condenser. Then
the formed acetle acld Is removed by fractional
distillation. Subsequently the reaction product
of the formula:

HyC—-—CHj

Hy ‘\ H—CH—CH~-CH—CH;—CH:—H ,
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passes over at 1.5mms pressure at 180 to 185° as a
colorless and odourless oll, which is not miscible

with water,

H;C——CHs
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Corresponding products are obtained when re-
placing the acetic acld by other aliphatic aclds
such as caprolc, caprylic or capric acld.

Example 2

A mixture of 228 parts of the alcohol as used
In example 1 and 250 parts of benzole acid anhy-
dride is slowly heated at 200 to 220°, When the
esterification has been finished the reactlon
product is digested with a dllute sodium carho-
nate solution in order to remove the formed ben-
zolc acld. Then the residue ls distilled in vacuo.
‘The ester thus obtained of the formula:

CHg HyC———CIIy
H—CHs—COHr—CH—CHy—CH—H Hy
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H,C
Hy

bolls at 1 mm pressure at 200 to 210° as a viscous,
colorless and odourless oil.

Corresponding esters are obtained when esteri-
fying with derlvatives of benzolc acid being sub-
stituted by methylgroups or halogen.

Example 3

50 parts of the alcohol as used in the foregoing
examples are mixed with 40 parts of a mixture
of carboxylic aclds of acid number 324, obtain-
able by oxdising the higher alcohols, which are
well known by-products of the methanocl syn-
thesis. The mixture Is slowly heated to 200 to
250° while Introducing nitrogen into the reaction
vessel. With the nitrogen which passes through
also water is removed,

The same ester ls obtalned according to the
following method: A mixture of equal quanitities
of the alcohol and the aforesald mixture of car-
bhoxylic aclds 1s subjected in the presence of tol-
uenhe as assistant liguor and & small amount of
benzene sulfonic acid to the aceotropic distilla-
tion. When the splitting off of water has been
finished the reaction product 1s isolated as de-
scribed In example 2.

‘The formed mixture of esters boils at 7T mms
pressure at 180 to 240° as a colorless and odour-
less ofl,
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Example 4

When esterifylng by means of adipic acid the
formed diester of the formula:

HiC——CH, H:C——CH,
2 H-CH:CH—CH—CH:CIIr—H Hi
(8] 0
o
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_[[gC/ \CH—CH:C]Iz—-(!HI—CHzCH:—HC/ \CHn
Hz(ll—(l]Hz I O0——CH;

is an odourless oil boiling above 300° at 1.5 mms
pressure.

Instead of adipic acid other dicarbuaxylic aclds
such as succinic acid may be used as esterifying
agent.

In the manner as described in the foregoing
examples other entirely hydrogenated condensa-
tion products of furfural with suitable ketones
such as methylethylketone, diethylketone, cyclo-
hexanone and its alkylated derivatives such as
isooctyleyclohexanone yield valuable products by
esterification.

Example 5

A mixture of 246 parts of 1.5-ditetrahydrofuryl-
3-hydroxypentane and 116 parts of Ischeptoxy-
acetic acid is heated for about 6 hours at about
140° in a vacuo of 20 to 25 mms pressure, the
formed water distilling off. Then the tempera-
ture is increased during about 8 hours to 180°
and the reaction mixture is held at this tempera-
ture for 12 hours. The formed ester is igolated
by fractionating distillation. The yield is nearly
theoretical,

formula:
o,C CH; 11,C—CII;
IIg(],‘- H~-CH:Cll—CH--CH;CH:—H CHy
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is.a colorless and .odourless oil, which is not.mis-
cible with water and boils at 1 mnm pressure at
210 to 215°,

When replacing the ispheptoxyacetic acid by
other ethercarboxylic acids derived from alcohols
of a lower or higher number of carbon atoms,
such as from «-ethyleyclohexanole or from the
higher alcohols, which are well known as by-
products of the methanol synthesis, very similar
estors are obiained.

Example 6

A mixture of 248 parts of 1.5-ditetrahydrofuryl-
3-hydroxypentane and 152 parts of phenoxyacetic
acld is heated at reduced pressure.

The ester thus obtained of the’
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most theoretical yield by fractlonal distillation
the formed ester of the formula:

H:C——CH;s H.C
H; CH—-CH:CH:—CH—CHQCHR—-HC\
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is obtained as a colorless and odourless oll, which
balls at 223 to 226° at 0.7 mm pressure and Is not
miscible with water.

A simlilar ester 1s ohtained when using the
phenoxy propionic acid as esterifying agent.

Example 7

By condensing the alkali metal compound of
glycolmonobutylether with the sodium salt of
monochloroacetic acid there is obtained the di-
etheracetic acid of the formula:

CH—0—CH—COOH
CIl:—O—-CH—CH;—CH—CH,
boiling at 15 mms pressure at 163 to 165°.

176 parts of this acid are mixed wlth 246 parts
of 1.5-ditefrahydrofuryl-3-hydroxypentane and
the mixture 1s heated at reduced pressure. With
an almost theoretical yleld the ester of the
formula:
H,C——CH;

m /CH—CH:CHrCH—CHgCHer\

O
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6—0 H:r-CHy0-CH:-CH-CHy-CH,

is obtained as a colorless and odourless oil, whigh
is not miscible with water and bolls at 0.5 mms
Jpressure at 215 {0 220°.

The .ethercarboxylic acid derived from glycel-
monephenylether yields an ester of similar prop-
erties.

CHj
Hy

H;C—CH,
Hy

Erample &

300 perts of 2.B-ditetrahydrofurfuryl-eyelo-
hexanol obtainable by hydrogenating the vellow
cendensatien preduct of {wo molecular prepor-
ilons of furfural and one molecular proportion ef
cyelohexenone are mixed with 400 parts of acetic
acld anhydride and the mixture is heated under
reflux for about 3 hours. By a fractionating dis-
tillation with an almost theoretical yleld the
formed ester of the formula:

(ll 0CH;

;

C
/
H-CH:CH;-HC

Hj z——c H,
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H;C—CHs
CH-CH:CH,-HC A1t
Hs 0/
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is obialned as a colorless oil bailing. at 0.8 mm
pressure st 190 to 20p°.
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