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The present invention relates to new condensa-
tion products and to the process of preparing the
same,

The so-called ‘‘diene-synthesis’’ resides in the
addition of compounds containing two conjugated
C=C double linkages with such compounds con-
taining an ethylene or acetylene group wherein
the said unsaturated linkage is likewlse con-
jugated with another double bond. In general,
the “diene-synthesis” proceeds in the following
manner.
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it being to be understood that in the reaction
component deslgnated by symbol B the unsatu-
rated linkage is activated by another double bond
as stated above. Examples for compounds of
type B are 1.3-dienes, «.g-unsaturated aldehydes,
ketones, carboxylic ecids and carboxylic acid
nitriles.

The present invention is based on the observa-
tion that the “diene-synthesis” 1s not restricted to
the situations as deflned above. We have found
that certaln unsaturated compounds containing
a single C=C double linkage which is not acti-
vated by another unsaturated bond, are likewise
capable of forming addition products of the char-
acter described, if reacted upon with compounds
containing two conjugated C—=C double linkages.
Starting materials of the first type are vinyl esters
of organic acids, vinyl halogenides, dihalogen and
trihalogen ethylenes. Compounds of the latter
type are those commonly employed in the diene-
synthesis such as butadiene-1.3, 1soprene, 2.3-di-
methylhutadiene-1.3, cyclopentadiene, cyclohexa-
diene and anthracene.

The reaction 1s performed by simply heatlng
the mixture of the starting materials, preferably
In a closed vessel. As a matter of fact care must
Le taken that the reaction is performed under
such conditlons as to prevent any substential
polymerization. To this end, polymerization In-
hibitors such as hydroguinone, pyrogallol and the
like may be added to the reaction mixture, par-
ticularly in case of working with butadienc-1.3,
isoprene and 2.3-dimethylbutadiene. As stated
above, the reaction Is performed at an elevated
temperature, it being impossible to give definite
lower and upper limits, since the optimum reac-
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tion conditions depend on the nature of the start-
ing materials and on the tendency of the buta-
dienes and the like to form dimeric products. In
general, the dimerization process occurs more
slowly than the addition of the 2 reaction com-
ponents. On the other hand, some of the dimeric
products may be split up inte the monomeric
products at a high temperature, whereas the addi-
tion products formed by the Interaction of the 2
rer¢tion components are stable at such tempera-
tures. Thus, In case of cyclopentadiene the re-
action is preferably performed at 180° C as at this
temperature the dimerics gre split up so that the
addition process is nearly gquantitative. Other
dienes such as anthracene do not show any tend-
ency to form dimerics at the usual reaction tem-
perature.

This application is a dlvisional of our applica-
tion Ser. No. 246,492, filed December 17, 1938,

The following examples illustrate the present
invention without, however, restricting it there-
to, the parts being by weight unless otherwise
stated:

Ezample 1

100 parts of freshly dlstilled monomeric cyclo-
pentadiene and 150 parts of vinyl acetate are
heated in an autoclave for 14 hours to 180-190°,
After distilling off at normal pressure the excess
vinyl acetate, the reaction mixture is subjected
to distillation in vacug. At 11 mm pressure the
following three fractions are obtained:

Parts
I T3=TT e e e 100
IT: 3-140° e 10
I 140-1580° o e 48

Fraction I represents the addition produet of the
components in the proportion 1:1. It has an in-
tensively ester-like smell and corresponds to the
following constitution of & A*-norbornylene-ol-1-

acetate:
CH
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By saponification there is obtained the hitherto
unknown alechol, viz. the A3-norbornylene-ol-1 of
the melting point 108-109°. The hydrotriazole
prepared therefrom by the addition of phenyl-
azide hes the melting point 147-148°. By hydro-
genation of the alcohol in an acetic acid solution
with platinum ozide the z-norborneol is obteined
which is described In Annalen der Chemile, Vol
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512, 172 (1934). Fractlon ITI represents the addl.
tion product of 2 mols of cyclopentadiene and 1
mol of vinyl acetate. The sald compound corre-
sponds to the following constitution:
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By saponification with methylaleoholic potas-
slum hydroxide there is obtained therefrom the
corresponding unsaturated alcohol of melting
point 83°, which ylelds with phenylazide a hydro-
triazole of melting point 194-195°,

Ezample 2

When replacing in the preceding example the
150 parts of vinyl acetate by 100 parts of vinyl
formiate and working under the same conditions,
the formiates of the two alcohols are obtained
in form of colorless olls of bolling polnt 75-80°
(at 20 mm pressure) or 140-143° (at 20 mm pres-
sure) respectively,

Ezample 3

When heating equal] parts by volume of buta-
diene-1.3 and viny! acetate with the addition of
polymerization inhibitors for 12 hours in an
autoclave and distlling off the reaction mixture
in vacuo, there is ohtalned hesldes some un-
changed vinyl acetate and dimeric butadiene the
addition product of the components, 1. e, the
A3-cyclohexane-ol-l-acetate In form of a color-
less oll of bolling point 173-175° which corre-
sponds to the followlng formula:

CI,

HC CHy

HC $H—0—C O0—CHa
C'H;/

This compoungd, if subjected to catalytic hy-
drogenation takes up the amount of hydrogen
corresponding to one double linkage, cyclohex-
anol acetate belng formed thereby. By saponi-
fication with alcoholic potassium hydroxide the
cyclohexanol of bolling polnt 155-156° 15 obtalned
therefrom, the phenyl urethane of this alcohol
showing a melting polnt of 82°.

Ezample 4

When replacing in Example 3 the butadiene by
2.3-dimethyl butadiene and working up in the
usual manner there 183 obtained the 3.4-dimethyl-
A3-cyclohexene-ol-1-acetate In form of a color-
less oil of an Intensively ester-like smell which
on saponification with methylalecholie potassium
hydroxide {8 converted Into the corresponding al-
cohol (phenyl urethane of melting point 112° C),

Example 5

By the addition of Al3-cyclohexadlene and
vinyl acetate there is obtalned, when working
according to the preceding examples, the bicycllc
acetate of the following constitution:

CH
HC/ (IJH:\C Hy
H \ém éH—ofco-—cm
H

which s converted into the corresponding unsat-
urated alcohol (phenylurethane of melting point
125-126°) by saponification with methylalcoholic
potassium hydroxide.
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Example 6

10 parts of anthracene in 120 parts of xylene
are heated In an sutoclave for 18 hours to 220-
230° with the addition of 20 parts of vinyl ace-
tate. The reaction belhg complete, the solvent
and the excess vinyl acetate are evaporated
whereby the residue partly crystallizes; on suck-
ing off and rinsing with methanol the precipitate
proves to he identical with unchanged anthracene
(1 part).

After a short time the methanol containing
mother llquor forms a mass of crystals which rep-
resent the addition product of the components.
On dissolving from alcohol colorless crystals of
melting point 101° C are ohtalned which prob-
ably correspond to the folowing constitution:
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On saponlficatlon the ester ylelds the correspond-
ing alcohol of meiting point 142°.

Example 7

80 parts of vinyl chloride and 80 parts of cyclo-
pentadiene are heated in an autoclave for 15
hours to 170-180°. On distilling off the un-
changed vinyl chloride the residue is fractlonated

in vacuo. At 11 mm pressure the following two
fractions are obtalned:

Parts

I 4647 o e 73

II; 128-131° o e __ 28

Fraction I represents the chloride of the fol-
lowing constitution:
The hydrotriazol which 15 obtalned therefrom by

/CH\
HC i CH;y
| CH:

H.Cl

e
the addition of phenylazide melts at 115-116°.
Practlon II represents the addition product of

2 mols cyclopentadiene and 1 mol of vinyl chlo-
ride ¢f the following constitution:

/CH\ CH
HC J} ‘CH/ L \cH.
I Ha Hs é
HC J, H (l; H.Cl
AN H/ N H/
With phenylazide a hydrotriazol of melting point
195° 15 obtained.
Example 8
By a 15 hours’ heating of 175 parts of 1.2-di-
chloroethylene with 125 parts of cyclopentadiene
in an autoclave and after distilling off the reac-
tlon product in vacuo at 11 mm pressure as de-
scribed In example 7, there are obtalned the: fal-

lowing two addition products of 1 or 2 mol of cy-
clopentadiene and 123-dichloroethylene: .

CH
\CE.CJ
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of bolling point 74-76° at 11 mm pressure; the
hydrotriazel shows the melting point 148°;
and

s H\ /ClI
CH (L \CH.C]

(I; H | Hj
| /CH\J} . H.Cl

CH H

of hoillng point 146-148° at 11 mm pressure; the
hydrotriazol shows the melting point 210°.

Example 9

When adding trichloro-ethylene to cyclopen-
tadiene while heating the components in an au-
toclave at 175-185° the addition product of 2 mols

of the latter and the trichloroethylene of the fol-
lowing constltution s obtained:

C
” ]IC/ \CH/’ \C/
l Cl
CHa CH:
J‘ Cl1
n \(.,H/ L.H/ \Cl

This compound represents & colorless oil which
boils in vacuo at 11 mm pressure at 158-160°,
With phenylazide it yields a hydrotriazole of
melting point 225-226°,
15 KURT ALDER.
HANS-FERDINAND RICKERT.



