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This invention relates to a process for the 
manufacture of new unsaturated compounds and 
more particularly it relates to the manufacture of 
new Compounds of the general formula 

wherein R, R, R2, R3 and R4 may be hydrogen 
or alkyl groups of not more than 6 carbon atoms, 
the same or different, R5 may be hydrogen, an 
alkyl group of not more than 4 carbon atoms, a 
Vinyl, methylvinyl or dimethylvinyl group, and 
wherein X is a hydroxyl group, an alkoxyl group 
or an acid radical, for example a halogen atom or 
the group -OCOAlkyl. 
According to the invention we bring about the 

isonerisation of dienols of the formula 
CRR'-CR2-CR3(OH)-CH=CR4R5 

to give dienols of the formula 
CRR' (OH)-CR2=CR3-CE-CRAR5 

in both of which formulae R, R, R2, R3, R4 and 
Rhave the significance given above, by a process 
which comprises subjecting the first mentioned 
dienols to the action of an acidic substance of 
the kind hereinafter described. 
The starting-out materials of the formula, given 

above may be obtained, when Ri is hydrogen, by 
the partial hydrogenation of unsaturated ethinya 
carbinols of the formula 

Wherein R,R,R,R3 and R5 have the significance 
given above. Thus vinylethinylcarbino 

CH2ECHCHCOE) (CSCE 
inay be hydrogenated to give divinylcarbinol 

CH2=CHCCO)..CH-Ca 
and propenylethinylcarbino 

CH3CH=CH-CH(OH).C=CH 
may be hydrogenated to give propenylvinylcar 
binol, CH3CH=CH-CH(OH).CH=CH2; similarly 
2-methylpropenylethinyl carbinol (or, as it may 
also be named, 5-methylhexen-4-in-1-ol-3), 
(CH3)2C=CH-CH(OH) .CECH, gives rise to 2 
methylpropenylvinylcarbinol (or, as it may also 
be named, 5-methylhexadien-1:4-ol-3), 

(CH3)2C=CHCH(OH).CH=CH, 
4-ethylocten-4-in-1-ol-3 

CH3CH2CH2CH=CEt.CHCOE). CECH 

2 
gives 4-ethyloctaden-1:4-ol-3 

CHCH2CHCH-CEt,CH(OH)..CH=CH2 
3-methylnonadien-2:7-in-4-ol-6 

5 CH3CH=CHCH(OH).CsC.CMetaCHCH3 
gives 3-methylnonatrien-2:4:7-ol-6 
CH3CH=CHCH(OH) CH-CHCMe=CHCH 

O octadien-1:6-in-3-ol-5 
CHCH-CHCH(OH).C=C.CHECHa 

gives octatrien-1:3:6-ol-5 
CH3CH=CH-CH(OH)..CH=CHCH-CH 

2-methyloctadien-1:6-in-3-ol-5 
CECH-CHCH(O)C=CCMe=Ca 

gives 2-methyloctatrien-i:3:6-ol-5 
CSCH-CHCH(OH). CH-CH.CVe-CEa 

2:7-dimethyloctadien-i:6-in-3-ol-5 
CH3CMe=CH-CHCOH).C=C.CMe=CHa 

gives 2:7-dimethyloctatrien-1:3:6-ol-5. 
CH3CMe-cCHCH(OH). CH-CHCMe=CEa 

2-methyl-6-ethyidecadien-1:6-in-3-ol-5 
CHCH2CH2CHEcCEt,C(O)CE.C.C.We CEa 

gives 2-methyl-6-ethyl-decatrien-l:3:6-ol-5 
OOHCO-CEt,CH(OH) .CHsOH,CMe=OH 

6-ethyldecene 6-in-3-ol-5 
(CCECHCS-CEt,CH(OH).CsCCEaCH3 

gives 6-ethyldecadien-3:6-ol-5 
CECEaCH-CH=CEt,CHCOH)..CH=CHCHaCE: 
and 3:5-dimethylhexen-4-in-1-ol-3 

(CECMecCECMe(OH) CECH 
gives 3:5-dimethylhexaden-:4-ol-3 

CH3CMe=CHCMe(OH) CH=CHa 
All these and other products are suitable for use 
in the process of the invention. The unsaturated 
ethinylcarbinols, from which the above dienols 
used in the process of the invention are obtained 
by partial hydrogenation, may themselves be ob 
tained by known methods, that is to say by cone 
densation of an unsaturated aldehyde or ketone, 
for example acrolein, crotonaldehyde, 2-ethyi 
hexen-2-al-, 2-methylcrotonaldehyde, or mesity 
oxide, with alkali metal acetylides derived from, 
for example acetylene, ethylacetylene, vinylacet 

55 ylene or 1:2-dimethylvinylacetylene, under suit 
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3 
able conditions, as is described for example in 
United States Patents Nos. 2,125,384, 2,108,180, 
2,106,181, and 2,106,182. 
where R is an alkyl radical the starting ma 

terials may not, of course be made by partial 
hydrogenation of an unsaturated ethinylcarbino. 
However they can frequently be made by reduc 
tion of the corresponding ketone. Thus the 
denol. 2:6-dimethylheptaden-2:5-ol-4 

CHCMe=CH-CH(OH)..CH=CMeCH 
may be made by reduction of phorone. 
The acidic substances used in bringing about 

the isomerisation process of the invention are 
mineral acids for example boric acid, phosphoric 
acid, nitric acid, hydrochloric acid, and sulphuric 
acid, acid salts for example potassium hydrogen 
sulphate, and organic acids, for example formic 
acid, acetic acid and tartaric acid. Also esterfy 
ing derivatives of these mineral or organic acids 
may be used, for example their anhydrides, for 
example acetic anhydride. 
The reaction, when using the acids themselves, 

may conveniently be carried out in aqueous me 
dium. An aqueous solution of the acidic sub 
stance may be used, of, for example, 2.5-25% 
strength, weight per volume, but more dilute or 
even stronger solutions may be used. The proc 

O 

5 

25 

ess of the invention may conveniently be carried . 
out for example by enclosing the dienol which it 
is desired to isonerise in a suitable vessel to 
gether with a substantial proportion of an aque 
Ous solution of the acidic substance, the vessel 
being shaken or the contents stirred at, for ex 
ample, atmospheric temperature, for a period 
which may vary from 3 to 100 hours or more or 
less according to the speed at which the reaction 
takes place. A solvent, for example ethanol, may 
be present if desired and this may be added in 
amount sufficient to afford a homogeneous solu 
tion, in which case agitation may be Omitted. 
The speed of isomerisation varies according to 
the particular acidic substance being used and 
also according to the strength of the solution of 
the acidic substance being used when Working 
in aqueous medium. The speed of isomerisation 
also varies according to the temperature at which 
isomerisation takes place and although isomeri 
sation of some of these dienols takes place rapidly 
at room temperature in order to isomerize others 
rapidly it is advantageous to work at a higher 
temperature, for example at 100° C. 

It is not however essential to carry out the 
isomerisation process in aqueous medium and 
when using functional derivatives of acids for 
example, as for instance, acetic anhydride, it is 
of course desirable to avoid the presence of mois 
ture. An anhydrous inert solvent may be used or 
a solvent may be dispensed with. Under these 
conditions the SOmerised dienol is isolated in the 
form of its ester. Thus when using acetic an 
hydride it is isolated in the form of the acetate. 
Also when working in aqueous medium there is 
a tendency for the isomerised dienol to be partly 
or wholly converted to an ester by the isonerising 
acidic substance. Particularly is this the case 
when using certain acidic substances, for ex 
ample hydrochloric acid. Esterification is fa 
voured by high temperature and by high con 
centration of the acidic substance. Thus when 
using hydrochloric acid, if it is desired to avoid 
formation of the ester it is advisable to work 
with a dilute aqueous hydrochloric acid and at 
room temperature but using a stronger acid a 
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sulphuric acid on the other hand isomerisation is 
not accompanied by appreciable esterfication un 
less very high concentrations of acid are used. 
Alternatively again the isonerisation may be 

carried out by using as acidic substance, for ex 
arple concentrated sulphuric acid, in solution in 
an alcoholic solvent, for example methanol, 
ethanol or ethylene chlorohydrin. Under these 
conditions it is found that isonerisation is fre 
quently accompanied by etherification of the 
somerised denol in which case the product is 
isolated in the form of the ether, 
The products obtained according to the inven 

tion are useful as intermediates in the manu 
facture of polymeric materials. 
The invention is illustrated but not limited by 

the following examples in which parts, except 
where otherwise stated, are by weight: 

Raample 1 
210 parts of propenylvinylcarbinol (hexadien 

1:4-ol-3) are added to 550 parts of aqueous sul 
phuric acid (containing per 100 parts by volume 
1 part of sulphuric acid) in a vessel in which the 
air is replaced by nitrogen. The vessel is then 
shaken during 2 hours at 15-20 C. The con 
tents of the vessel are then thoroughly extracted 
with ether. The ethereal extract is washed with 
water and with an aqueous solution of sodium bi 
carbonate until free from acid. It is then dried 
and distilled. There is thus obtained a colour 
less liquid of B. P. 67-68 C./28 mms, and no. 
1.4810. This is butadienylmethylcarbinol (hexa 
dien-1:3-ol-5). With a-naphthyl isocyanate it 
gives an ag-naphthylurethane M. P. 86.5-87.5 C, 

cample 2 

30 parts of propenyvinylcarbinol are added 
slowly to a cold solution of 1 part of concentrated 
sulphuric acid in 81 parts of methanol. The mix 
ture is allowed to stand at 20° C. during 4 days. 
500 parts of water are then added and the mix 
ture is extracted with ether. The ethereal extract 
is washed until free from acid, dried and distilled. 
There is thus obtained a colourless liquid of B. P. 
61-62° C./100 mms. and ni" o.14488. This is 5-methoxyhexadiene-1:3. 

Eacample 3 
50 parts of propenylvinylcarbinol and 55 parts 

of acetic anhydride are mixed together and heated 
in an atmosphere of nitrogen on a steam-bath 
during 2 hours. Water is then added and when 
the acetic anhydride is completely hydrolysed the 
mixture is extracted with ether. The ethereal ex 
tract is washed with water and with aqueous so 
dium bicarbonate until free from acid and is then 
distilled. There is obtained a colourless liquid of 
B.P. 63-66° C./20mms, and n.80'o. 14583. This is 5-acetoxylhexadiene-1:3. 

Erample 4 
116 parts of propenylvinylcarbinol are added 

slowly to a cold solution of 4 parts of concentrated 
sulphuric acid dissolved in 316 parts of absolute 
ethanol. The mixture is allowed to stand for 20 
hours at room temperature, 1500 parts of water 
are then added and the mixture is extracted with 
ether. The ethereal extract is washed with water 
until free from acid, dried and distilled. There 
is thus obtained a colourless, mobile liquid of 
B. P. 620–62.5°C./77 mms. and no. 14484. good yield of ester may be obtained. When using 75 This is 5-ethoxyhexadien-1:3. 
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Eacample 5 
A mixture of 6 parts of 3-methylhexadien-1:4- 

ol-3, 400 parts of aqueous sulphuric acid (con 
taining per 100 parts by volume 0.5 part of sul 
phuric acid) and a trace of hydroquinone is agi 
tated at 20° C. during 25 minutes in an atmos 
pheric of nitrogen. The product is then isolated 
as is described in Example 1 and there is obtained 
4-methylhexadien-3:5-ol-2, B. P. 73-75° C./14 
mms, no c. 14878. This substance when treated 
with maleic anhydride in benzene solution gives 
an addition compound of M. P. 193-194 C. 

Eacample 6 
A mixture of 11.7 parts of divinylcarbinol and 

100 parts of aqueous sulphuric acid (containing 
per 100 parts by volume 1 part of sulphuric acid 
is agitated at 20° C. during 24 hours in an atmos 
phere of nitrogen. The product is then isolated 
by ethereal extraction as is described in Example 
1 and is fractionally distilled. There is obtained 
8 fraction after two distilations B. P. 95-97, 
C./100 mms, no. 14902. This substance is 
pentadiene-2:4-ol-1. When reacted with az 
naphthylisocyanate it gives an a-naphthylureth 
ane M. P. 97.5 C., and with maleic anhydride it 
gives an addition product M. P. 75-176° C. 
When allowed to stand in airpentadiene-2:4-ol-l 
changes slowly yielding a transparent polymeric 
Substance. 

Eacample 7 
A mixture of 10 parts of isopropenylvinylcarbi 

nol, 100 parts of aqueous sulphuric acid (con 
taining per 100 parts by volume 2 parts of Sul 
phuric acid) and a trace of hydroquinone is agi 
tated at 20° C. during 24 hours in an atmosphere 
of nitrogen. Common Salt is then added to the 
mixture until no more will dissolve. The product 
is then isolated by extraction with ether as is 
described in Example 1. There is obtained 2 
methylpentadien-2:4-ol-1 as a colourless liquid 
B. P. 97-99 C./50 mms, 72-74 C/15 mms. 
n13.5 c. 15001. It gives with a-naphthyliso 
cyanate, an or-naphthylurethane M. P. 59-60 C. 
and with maleic anhydride an addition product 
M. P. 181-182 C. 

Eacample 8 
A mixture of 30 parts of propenylvinylcarbinol, 

124 parts of ethylene chlorohydrin and 1 part 
of concentrated sulphuric acid is stored at at 
mospheric temperature during 2-5 days. The 
product is then isolated as described in Example 
1 and there is obtained after fractional distilla is tion, 2-6-chloroethoxyhexadien-3:5, B. P. 79.5 
C./7.5 mms, no.' O. 1.4910. 
We claim: 
1. Process of preparing unsaturated ethers of 

the general formula 
Alkoxy-CRR-CR=CR3-CH=CHR 

wherein R stands for an alkyl group containing 
p to 6 carbon atoms, R,R,R are each selected 

6 
from the group consisting of hydrogen and alkyl 
groups containing up to 6 carbon atoms, and R. 
is selected from the group consisting of hydrogen, 
the vinyl, methylvinyl and dimethylvinyl groups, 

5 which process comprises subjecting a compound 
of the general formula. 

CRR-CR2-CR3(OH)-CECHR 
in which R, R, R, R and R4 have the same 
meaning as above, to the action of a mineral acid 
dissolved in an alcoholic solvent. 

2. Process of preparing unsaturated ethers of 
the general formula 

Alkoxy-CRR-CR=CR3-CH=CH 
wherein R stands for an alkyl group containing 
up to 6 carbon atoms, and R, R and R3 are each 
selected from the group consisting of hydrogen 
and alkyl groups containing up to 6 carbon atoms, 
which process comprises subjecting a compound 
Of the general formula, 

in which R, R2 and R3 have the same meaning 
as above, to the action of concentrated sulfuric 
acid dissolved in an alcoholic solvent. , 

3. Unsaturated ethers of the general formula 
Alkoxy-CRR-CR=CR3-CH=CHR 

wherein R stands for an alkyl group containing 
up to 6 carbon atoms, R, R and R are each 
selected from the group consisting of hydrogen 
and alkyl groups containing up to 6 carbon atoms, 
and R is selected from the group consisting of 
hydrogen, the vinyl, methylvinyl and dimethyl 
vinyl groups, 

4. Unsaturated ethers of the general formula 
Alkoxy-CRR-CR=CR3-CH=CH 

wherein R stands for an alkyl group containing 
up to 6 carbon atoms, and R, R and Rare each 
selected from the group consisting of hydrogen 
and alkyl groups containing up to 6 carbon atoms, 

EWART RAY HERBERT JONES, 
JOHN TALBOT. McCOMBE. . 
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