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1. 
This invention relates to-and has for its Ob 

ject--a process for the preparation of mixtures of 
isomeric diacyloxydecadienes, which have the 
general formulas, 
R-COO C-C-CH=CH-CH-CH-CH=CH-CH-CH-OCOR 

(I) 
RCOOC-(CH-CH=CH-CH2-CH-CH=CH 

CH-CH.0 COR 
(II) 

in which R, represents a hydrogen atom or - a 
Inlethyl group or an ethyl group. 
The process comprises reacting finely divided 

iron with a chloropentenyl ester or a mixture of 
isomeric chloropentenyl esters, having the gen 
eral formula, 

RCOOC5H8-Cl 
in which R, as above, is a hydrogen atom or a 
methyl or ethyl group. The products of the re 
action are iron chloride and a mixture of isomeric 
diacyloxy decadienes having the above general 
formulas. 
The chloropentenyl esters which are essential 

reactants in the process of this invention are 
themselves prepared most conveniently by react 
ing butadiene, hydrogen chloride, formaldehyde 
and either formic, acetic or propionic acid in the 
presence of an acidic catalyst according to the 
process described in application for Letters Pat 
ent, Serial No. 319,407, filed of even date. That 
process gives rise to mixtures of isomeric chloro 
pentenyl esters which can be separated and then 
subjected individually to the process of this in 
vention. Alternatively, mixtures of the isomeric 
esters can be employed in the instant process. In 
all cases, however, a mixture of the two isomeric 
diacyloxydecadienes is obtained, even when the 
starting material is a single chloropentenyl es 
ter. Furthermore, the straight-chain diacyloxy 
decadiene (I, above) is always formed in pre 
dominant amount. 
The reaction of a chloropentenyl ester with 

finely divided iron is carried out at a temperature 
from about 10° C.-or preferably 20 C-to the 
refluxing temperature of the reaction mixture. 
The use of a solvent is strongly recommended 

in order to facilitate the reaction. Alcohols, in 
general, are good solvents and of these ethanol 
appears to be most satisfactory. The use of other 
alcohols has been studied and it has been found 
that those containing One to seven carbon atoms, 
such as butyl, hexyl and benzyl alcohols, have an 
advantage over the higher alcohols in that they 
can be more readily and cleanly separated from 
the reaction mixture by distillation. Other pre 
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2 
ferred solvents include acetonitrile, dimethyl 
formamide, propionitrile, butyronitrile and di 
Oxane. 
The iron should be in a finely divided form. 

While coarse metal filings can be used, it is found 
that the yield of the diacyloxydecadienes is rel 
atively low and the yield of by-products is ob 
jectionably high. Therefore, in order to assure 
best results, the iron should be so finely divided 
as to pass through a No. 140 U. S. Standard sieve. 
Since the oxides of iron inhibit the reaction, it is 
most desirable that the metal be pure. Pyro 
phoric or hydrogen-reduced iron is recommended. 
At least one-half mole of iron is employed per 
mole of chloropentenyl ester and, in fact, it is 
advantageous to use an excess of the order of 
10-50%. The maximum amount of iron which 
can be used is limited only by considerations of 
economy and mechanical operation. 

It has also been found that the rate of reac 
tion can be increased and the quantity of by 
products can be reduced when a finely divided 
metal or a salt of a metal which is below iron in 
the electromotive series is employed. In view of 
the influence which these materials exert in con 
junction with the iron coupling agent, they are 
called activators. 
The metals which are employed as Such or in 

the form of Salts together with the iron and 
Which are below iron in the electromotive series 
are cadmium, cobalt, nickel, tin, lead, palladium, 
copper, mercury, silver, gold and platinum. 
While all of these serve as activators in the in 
stant invention in conjunction. With iron, it is 
preferred for reasons of economy and efficiency to 
employ metallic copper, nickel, cobalt and mer 
cury and the salts of these elements. All of the 
salts of the metals listed above are operable 
that is, the water-soluble or the water-insoluble 
salts of organic and inorganic acids. Actually, 
the salts of the strong inorganic acids, typified by 
chlorides, sulfates, nitrates and phosphates are 
preferred but others such as acetates, formates, 
oxalates, benzoates and phthalates can be used. 
The amount of the activator should be within 

the range of 1 to 15%-or preferably 2 to 8%- 
calculated as metal and based on the weight of 
the iron. Thus if a salt is employed, that amount 
of the Salt is taken which provides 1 to 15% of 
the metal in the salt, based on the iron. 
The reaction can be carried out under normal, 

super-, or sub-atmospheric pressure; but for rea 
sons of efficiency it is preferred to employ normal 
or Superatmospheric pressures. 
The following examples, in which all parts are 



3 
by weight, serve to illustrate the process of this 
invention. 

Eacample 1 
A mixture of i20 parts of acetonitrile, 25 parts 

of hydrogen-reduced iron powder (Mallinckrodt), 
5 parts of hydrated nickel sulfate, and 74.3 parts 
(0.5 mole) of chloropéntenyl formaté was stirred 
and heated at refluxing temperature for two 
hours. The chloropentenyl formate was the iso 
merhaving the formula, 

HCOOCH2CH2CH-eCHCH2C 
At the end of this time, the grey color of the re 
action mixture gradually turned green and heat 
ing was continued for three more hours. Then 
200 parts of water was added. After cooling, the 
organic layer was taken up in 100 parts of ether. 
The ether Solution was washed with water, dried 
and fractionally distilled. The fraction which 
boiled at 114-122 C./0.5 mm. weighed 36 parts 
and represented a 64% yield of a mixture of di 
form.Oxydecadienes, whose composition was con 
firmed by analysis. The straight-chain isomer, 
conforming to general formula I above, was pres 
ent to the extent of about three times the amount 
of the other isomer conforming to general for 
mula II above. The product was hydrogenated 
and saponified to yield 74.3% of the theo 
retical amount of decamethylene glycol (M. P. 
70°,-72. C.). 

Eacample 2 
By the procedure of Example 1 above, a mix 

ture of 74.8 parts (0.46 mole) of chloropentenyl 
acetate, having the formula. 

CH3COOCH2CH2CH=CHCHCl 
24 parts of hydrogen-reduced iron powder, 120. 
parts of acetonitrile and 0.5 part of nickel sulfate 
Was refluxed for five hours, extracted with ether 
and fractionally distilled. In this manner, a. 
69.5% yield was obtained of a mixture of di 
acetoxydecadienes which boiled at 120°-155° 
C/0.6 mm. Here again the amount of straight 
chain decadiene predominated. The composition 
of the product was confirmed by analysis; and 
after being hydrogenated and saponified, the 
product gave a 75% yield of decamethylene glycol 
(M. P. 71-74° C.). 

Eacample 3 
By the same procedure, a 69% yield of a mix 

ture of dipropoxydecadienes was obtained from 
chloropentenyl propionate. - 

Eacample 4 
The procedure described in Example 1 above 

was followed several times with one exception, 
namely, that 74.3 parts (0.5 mole) of a mixture 
of isomeric chloropentenyl formates, having the 
formulas 

HCOOCH2CH2CH=CHCH2Cl 
and 

HCOOCH2CH2CHCC1) CH=CH2 
was used. In all cases, the yield of the mixture 
of diformoxydecadienes was between 60 and 80%. 
As shown above, the diacyloxdecadienes are 

readily converted into glycols, predominantly dea. 
camethylene glycol. The decamethylene glycol 
in turn is easily oxidized to sebacic acid. Thus, 
the products of this invention constitute an ex 
cellent source of dihydric alcohols and dicar 
boxylic acids, all of which are widely used for 
the manufacture of organic plasticizers, alkyd 
resins and linear polyesters. Furthermore, the 
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diacyloxydecadienes and mixtures of their iso 
mers can be Saponified to produce isomeric un 
Saturated glycols of the general formula, 

HOC10H16OH 
particularly 3,7-decadiene-1,10-diol, which are 
believed to be new compounds. 
I claim: . 
1. A process for preparing a mixture of iso 

meric diacyloxydecadienes having the formulas, 
R-C OO CE2-CH-CH=CH-CH2-CH-CH=CH-CH-CH-OCOR 

15 

and 
RoooeH-CH-CH=CH-CH-CH-CH=CH, CH-CH,0cor 

in which R is a member of the class consisting of 
a hydrogen atom, a methyl group and an ethyl 
group, which comprises reacting a chloropentenyl 
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ester of the formula, 

in which R has the significance described above, 
in the presence of a solvent for the chloropen 
tenyl ester, with finely divided iron at a temper 
ature from 10° C. to the refluxing temperature 
of the reaction mixture, said iron being present: 
in an amount equal to at least one-half mole per 
mole of Said chloropentenyl ester. 

2. The process of claim 1 in which the iron is 
So finely divided as to pass through a No. 140 
U. S. Standard sieve. 

35 

40. 

50 

55 

70. - - - - formate with finely divided iron at a temperature. 

75. 

3. A process for preparing a mixture of di 
acyloxydecadienes having the formulas, 
R-COOCH-CH-CH=CH-CH-CH-CH=CH-CH-CH-OCOR 
and 

RCOO CH-CH-CH=CH-CH-CH-CH=CH, CH-CHO COR 

in which R is a member of the class consisting of 
a hydrogen atom, a methyl group and an ethyl 
group, which comprises reacting a chloropentenyl 
ester of the formula, 

- RCOOC5H3Cl. 

in which R has the significance described above 
with finely divided iron at a temperature from 
10° C. to the refluxing temperature of the re 
action mixture in the presence of a solvent for 
the chloropentenyl ester and an activator, said 
iron being present in an amount equal to at least 
one-half mole per mole of said chloropentenyl 
ester and said activator being a member of the 
class consisting of (a) the metals below iron in 
the electromotive series and (b) the salts of said 
metals and strong inorganic acids and said acti 

, vator being present in such an amount as to pro 
vide 1-15% metal based on the weight of said 
iron. 

4. A process for preparing a mixture of di 
formoxydecadienes having the formulas 
HCOOCH2CHCH=CHCH2CHCH=CHCHCHOCOH 
and 

HCoo CHCH-CH=CHCH.gHCH=CH, 
CH-CHocoh 

which comprises reacting a chloropentenyl for 
mate of the formula, 

. HCOOC5HaCl - . . . . 

in the presence of a solvent for the chloropentenyl 
from 10° C. to the refluxing temperature of the 
reaction mixture, said iron being present in an 
amount equal to at least one-half mole per mole 
of said chloropentenyl formate. 
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5. A process for preparing a mixture of di 
acetoxydecadienes having the formulas, 
CH3COO CH2CH2CH=CHCH2CH2CH=CHCH2CH2O CO. C. 
and 

CH3COO CEL2CH2CH=CHCCHCH-CH2 
CECHO COCEIs. 

which comprises reacting a chloropentenyl ace 
tate of the formula, 

in the presence of a solvent for the chloropen 
tenyl acetate with finely divided iron at a tem 
perature from 10° C. to the refluxing temperature 
of the reaction mixture, said iron being present 
in an amount equal to at least one-half mole per 
mole of said chloropentenyl acetate. 

6. A process for preparing a mixture of dipro 
pOXydecadienes having the formulas, 
CECH2COO CECHCH 

&HCHCHCH 
&HCHCH.o CO CHCH 

and 

CH3CH2CO. O. CHCHCH-CHCCHCH-CH 
&H,Choc OCH2CH3 

which comprises reacting a chloropentenyl pro 
pionate of the formula, 

in the presence of a solvent for the chloropentenyl 
propionate with finely divided iron at a tempera 
ture from 10° C. to the refluxing temperature of 
the reaction mixture, said iron being present in 
an amount equal to at least one-half mole per 
mole of said chloropentenyl propionate. 

7. As a new composition of matter, a mixture of 
isomeric diacyloxydecadienes having the formu 
las, 

O 
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R-COOCH-CH-CH=CH-CH-CH-CH=CH-CHCH-O COR 
and 

R. COO CEI-CE-CH=CH-CH-CH-CHs-CE 
CH-C H2O COR 

in which R, in all occurrences, is the same mem 
ber of the class consisting of a hydrogen atom, a 
methyl group and an ethyl group. 

8. As a new composition of matter, a mixture 
of the isomeric diformoxydecadienes having the 
formulas, 
HCOO CHCH CEs-CECHCHCs-CCCO COH 

and 

HCOO CECECH=CHCHCHCH-CH 
CHCH.o COH 

9. As a new composition of matter, a mixture 
Of the isomeric diacetOxydecadienes having the 
formulas 
CH3COO CH2CECH=CHCHCH2CE-CECHCEO COCEI. 
and 

CH3COO CECHCH-CHCH2CHCH-CE 
th.CHO CO CHs 

10. As a new composition of matter, a mixture 
of the isomeric dipropoxydecadienes having the 
formulas 
CHsCEICO OCH2CHCH 

&HCHCHCH 
&HCHCHoc OCICE 

and 

CHCHCOO ch.ch.ch-chchigh CH-c H 
CICO CO CICH 

RICHARD S. URBAN, 

No references cited. 


