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PROCESS FOR PRODUCING 7-OCTEN-1-AL

BACKGROUND OF THE INVENTION
iel e 1 io)

The present invention relates to a process for
producing 7-o¢ten-1.al by igomerizing 2,7.0ctadien-1.01,7-
Octen-l-al, which containg a terminal double band and an
aldehyde group with high reactivity, is very useful as a
ptarting material for various l.ndustrial chemicals.

For instance, T7-octen-l-al is converted into 1,9-
nonanedial by hydrofoarmylation, which can give various
starting materials f&r synthesizing polymers, such as 1,9-
nonanedio.l, azelaic .aid and 1,9-nonanediamine. Also, 7-
octen-1-al can be converted, by oxidation with oxygen. in
the presence of 2 catalyst such as & cobalt salt, a
manganege _nlt. a -nickel salt, a copper salt or an iron
salt, into 7.octenic acid,. Fﬁrthermore. 7-octen-l-al ecan
be converted by reduction into 7-octen-l-.0l oz l-occtanol,
or can be converted, by reduction of the double bond and
ox:dation of the aldehyde group, into capric acid.

D ipti e i r

Japanese Patent Publication No, 6037871987 and
Jipanesé Patent Application Laid-openm No., 118535/1988
discloae a proceas for producing 7-octen-1l-al, which
comprise isomerizing 2,7-octadien-1l.0l in the presence of

a catalyat selected from the groﬁp congisting of copper

SG

1 REPLACED SHEETS .

Sheet Has Been Replaced : ) nZ/ Descnptlon :_paged doto paged Dl .....
_ Claim(s) :paged 33‘ to paged ..7......

'] Prawing(s) : paged ........ to paged ....m...

Abstract  : paged 2310 paged T........




catalysts and chromium catalysts. Japanese Patent
Application Laid.-open No. 218838/1990 (Patent
No.2565561) diecloses a process far producing 7-octen-l-
al, which compriges isomerizing, at a temperature of 180
to 250° C, 2.7_-oetadien-1-ol in the co-presence of at least
one compound selected from the group consisting of n-
oetangl, 3-0ctanol and 7.octen-l-0l in an amount of 50 to
200% by weight based on the weight of 2,7-0ctadien-1-0l
~and in the presence of a metal oxide catalyst containing
at leagt two metals selscted from the group consisting of
copper, chromium and zinec.

The process described in Japanese Patent
Publication No. 60878/1987 and Japanese Patent
Application Laid-open No. 11853511983 has the problems
that 'there is inevitably byproduced 2,7.0ctadien-1-al from
which {t .is .diffic.ult to separate by distillation the
product T.octen-1-al aand that the byp'roduced 2,7
octadiensl-al, which is a catalyat poisom for
hydroformylation, decreases, on hydroformylation of the
obtained 7-octen-l-al to form 1,8-nonanedial, the yield of
the 1,9.nonanedial. This fact 1is clear from the
description in Japanese Patent Apglication Laid-open No.
218688/1990¢ that when the reaction is conducted in
accordance with the procedure given in Examples of
Japanese Patent Puﬁlication No. 60378/1987 with

repaated use of the same catalyst, there tends to occur a
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gradual increase of byproduced 2,7-octadien-l.al. The
process described in Japanege Patent Application Laid-
open No. 218638/1990 gurely decreases the amount of 2,7-
octadien-1-al byproduced, to a low level, Its Example 2
shows oaly 0.7%, which is the largest figure in the
Examples, of the byproduct after 7-haur <reaction.
However, with this process, n-octanol and 3-octanal,
which are used aes sources for generating hydrogen, are
necessarily converted, by dehydrogenation during the
reaction, into n-oetylaldehyde (boiling poinmt: 173° C/760
mmHg) and 8-0ctanone (boiling point: 168" C/760 mmHg)
respectively, ecach having a boiling point very close to
that (174' C/760 mmHg) of the desired product 7-octen-1-
al. As a result, the process degcribed in Japanese Patent
Application Laid-open No. 218838/1990 -haa the problem
that it is:very diffic;xlt to separate the desired product
fraom _thése byproducts by distillation.

In order to solve the abave problem of the process
deacribed i‘n Japanese Patent Application Laid-open No.
218638/1990, it ie necessary to develop a process which
does not use n-octancl, §-octanol or T7-occten-1-01 that
should form the above-mentioned byproddcta. The present
inventors have therefore studied in detail the mechanism
of formation of'7-octon-1-_al from 2,7-octadien-1-0l. They
then found that the reaction is a formal isomerization

reaction which comprises dehydrogenation of the allyl
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alcohol part of 2,7-0octadien-1-0l1 to form 2,7-actadien<1-al
and the succeeding hydrogenation of the carbon-carbon
double bond conjugating with the aldehyde group to form
7-octen-1-al. Thua, the byproduction of 2,7-cctadien-1-al
in this reaction is caused by the fact that the hydrogen
having formed on dehydrogenation is consumed, not only
for hydrogenation to form 7-octen-1-al, but for various
byproduction, thereby causing a part of the intermediate
product 2,7-octadien-1-al to- remain in the reaction zone.
Indeed, the present inventora conducted isomerization in
accordance with the procedufes given in Comparative
Examples 1, 8, 4 and 5 in the instant specification to
confirm that 2,7-octadien-1-al was byproaduced in a large
amount., The present inventors have also found that, on a
long-period isomerization, as shown in Comparative
Example 8 of the in.sta.nt specification, the amount of 2,7-
octadien-1-al byproduced increases and, at the same time,
the conversion of 2,7.0ctadien-1-01 decreases, so that the
gelectivity to T-.octen-l-al decreases. In summary, ths
serious problem found ia that 2,7-gctadien-1-a]l decreaaes
the catalytic activity for the isomerization of the present
invention, | |
Furthermore, where the reaction is eonducted by a
reaction-distillation method, whiech is rega.rded as 8
particularly preferred embodiment in Japanese Patent

Publication No. 60878/1887, Japanese Patent Application

-
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Laid.open No. 118535/1983 and Japanese Patent
Application La_id-open _No. 218688/1990, there occurs
unotl}er problem that there inevitably accumulates high-
boiling byproducts originating from the aldehydes formed
by the reaction, which leads to a decrease in the yield.

It is therefare important, in order to conduct the
reaction operation cver a long period of time, to suppress
not only the formation of 2,7-0ctadien-1-al that decreases
the catalytic. activity but also that of high-boiling
byproducts. As described above, the mechanism involved
in the formation of 7-.o0cten-1-al from 2,7-octadien-1-0l ie
a formal isomerization which comprises dehydrogenation
of the allyl alcchol parﬁ ef 2,7-0ctadien-1-0l to form 2,7«
octadien-l1-al and the succeeding hydrogenation of the
carbon-carboa double bond conjugating with the aldehyde
group to form 7-o-cten-1-al. The byproduction of 2,7.
octadien-1-al results from the fact that the hydrogen
formed on the above dehydrogenation is comsumed, not
only for the hydrogenation to 7-.octen-1-al, but for
.;arious gide 'reacltions, which renders insufficient the
hydrogenation of 2,7-octadien.1-al and thus causing this
aldehyde to remain in the reaction zone. Hydrogenation
of the remaining 2,7-0ctadien-l.al by adding hydrogen,
which is inexpeusive, to the reaction zome could reduce

the content of 2,7.0ctadien-l-al in the final reaction
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decided to study the hydrogelnttion conditions in detail.
The specification of Japanese Pateat Publication No.
60378/1987 describes  "The isomerization reaction is
preferably carried out in an atmosphere of a gas which is
inert under the reaction condition. The whﬁle or part of
the inert gaes may be replaced with hydrogen gas. When
the ;’eaction is carried out in the co-presence of hydrogen,
-the hydrogen partial pressure iz preferably kept below 10
atmospherea. At a hydrogen partial pressure-2xceeding
10 atmosphereas, the hydrogenation reactien prevails,
unfavorably causing decreasgse in the 'selectivir.y toward 7.
octen-1-al.” and the same description is disclosed in
the specification of Japanese Patent Application Laid-
open No. 118635/1988. Howeaver, the specification of
Japanese. Patent Publication No. 60878/1987 only gives,
in its Examples 2 and 4, the results that thé ratioe. of
teomerization to _'7-octen-1-al under & hydrogen
atmosphers were'ts% and 78%, reapectively, and gives no
description about the amount of hydrogen added. The
specification of Japanese Patent Application Laid-opean No.
11863571983 only gives, in its Examp.les 4 and 6,
the results that the selectivity taoward 7-octen-l-al
under the flow of hydrogen gas were 92% and 79%,
:eapectively. The present ianventors have studied
this reaction and found the selectivifcy toward 7-

octen-1-al s low, that is, the bypraoduction of the
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other hydrogenation prqducta prevails in this
reaction, and the activity of the catalyst decreases
as the reaction proceeds, shown in Comparative
Example 7 of this specification. By the way, the
catalysts disclosed in tﬁese prior art literature are
known catalysts used for hydrogenation. It is then easily
expected that addition of hydrogen to the reaction zone
causes various hydrogenation side reactions and, in some
cases, may cause the produet 7.octen-l-al to be further
hydrogenated, thereby decreasing the selectivity to 7-
octen-1-al. However, these prior art literature give no
co'ncrete description about the effect of the a&diﬁ_ion of

hydrogen to suppress byproduction of 2,7-0ctadien-1-al.

SUMMARY OF THE INVENTION

Ag a:result of. an extengive study on the method and
amount used and the like of hydrogen addition, the
present inventora have found, surprigingly, that it is
possible, by conduc¢ting the reaction in the presence of a
copper catalyst, while controlling the ratio between the
amounts of %,7-octadien-l-0l and hydrogen within a
specific range, 'to suppress the byproduction of 2,7.
octadien-1-a]l] without decreaging the selectivity to the
product 7-o0cten-l-al and that conducting the reactian im
the gaseous phase, which facilitates rapid removal of the

product from the reaction zone, can suppress formation of
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high-boiling byproducts, whereby stable reaction
operation becomsas _possible over a long period of time.
The present invention hag been completed based on the
above findinga.

The. present invention provides a process for
producing T-octen-l-al by isomerization of 2,7-0ctadien-1-
al into - 7-octen-1-a1,' which comprises feeding 2,7-
octadien-1-0l and hydrogen.to the reaction zone in the
presence of a copper catalyst, while controlling the molar
ratio of 2,7-0c¢tadien-1-0l to hy;lrogen within a range of
99/1 to 75/25, and effecting isomerization in the gaseous

phaage.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the p.reaené invention, tﬁe amount of hydroge'n to
‘be fed together with 2,7-octadien-1-0l is, in terms of the
molar ratie of 2,7-octadien-l-0l te hydrogen, within a
range of 99/1 to 75/25., This range correaponds to 1 to 28§
mole % of hydrogen in the resulting mixture of 2.7-.
octadien-1.0! and hydrogen, The molar ratio of 2,7-
octadien-1-0l to hydrogen is preferably within a range of
97/3 to 80/20. If hydrogen isa used in 2 molar .rat'io of 2,7-
octadiene to hydrogen exceeding 99/1, i.e. in less than 1
mole % of hydrogen in the mixture consisting of the two

components, there will be produced only a small effect of
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suppressing byproduction of 2,7-octadfen-1-al. On the
other hand, ude of hydrogen in e iolar ratio of 2,7-
octadien-1.0] to hydrogen of less than 75/25, i.e. in an
amount exceeding 25 mole % of hydrogen in the mixture
consisting of the two <components decreases the
selectivity to 7-octen-1-.al.

Examples of the copper catalyst used in the process
oftﬁe present invention are reduced copper, Raney copper,
copper-zinc oxide, copper-chromium oxide, copper-
aluminum oxide, copper-iron-aluminum  oxide, copper-
zine-aluminum oxide and copper-zinc-titanium oxide,
These metal catalysts, which are commercially produced
and readily available, ¢can also be prepared in aceordance
with the processes described in, for example, “Shokubai
Kogaku Kogza 10; List of Element-Based Catalyets -8 7_
" jasued on Februlary 25, 1967 from Chijin Shokan Co.,
Ltd, These catalysts may be partially modified with
other metal components seleeted. from tungsten,
molybdenum, thenium, zirconium, manganese, titanium,
barium or the like. These catalyats may also be used in a
-form ecarried om a carrier such as alumina, silica or
diatomaceous earth. These c¢atalystse may have theix
surfaces been pretreated with an alkali metal and/or an
alkali ?arth metal before use, These catalysts may be
used aingly or in combination of 2 or more.

It is deairable to activate the catalyst by treating
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with hydrogen before use, which ensures development of
higher catalytic activity.

In.the proceas of the presant invention, on .feeding
2,7-0actadien-1.0l and hydrogen, there may bhe fed,
together with the 2,7-o0ctadien-1-0l, a primary or
secondary alcohol represented by the general formula (I)

RIR2CH.OH (1)
wherein R} and R? each represents a hydrogen atom, or an
alkyl, alkenyl, aryl or cycloalkyl group which may be
substituted; or R! and R? together represent a cycloalkyl
group formed by binding R! and R$%, which may be
substituted.

More concretely, R* and R? in the formula (I) each
representa a hydrogen atom, a linear or branched alkyl
having 1 to 10 carbon atoms, or an alkenyl, aryl or
cycloalkyl group which may be substitutled- with a lowe.r
- alkyl group having 1 to 3 carbon atoms or phenyl group;
or R! and R? together represent a cycloalkyl group which
may be subatit'uted with a lower alkyl group having 1 to 3
carbon group.

Examples of the primary or eecondary alcohol which
may be wused in the present invention are saturated
primary alcohols, e.g. methanol, ethanol, n-propancl, =n-
butanol, isobutyl aleohol, u-éentanol. isopentyl alcohol,
2.methyl-1-butanol, neopentyl alcohol, n-hexanol, 2.

methyl.1-pentanol, 2.ethyl-1-butanel, n-heptanol, n-

10
This Sheet Has Been RTlaced

AT




octanol, zl-et.hyl-l-hexan_ol, n-nonanol, 3,5,5-trimethyl-1.
hexanol and n-decanol; unsaturaied primary alcohols, e.g.
allyl alcohol, methallyl alecohol, ¢rotyl alcohol, 4-penten-
1-0l, 8-methyl.-8-buten.1-0l, 8.-methyl-2-buten-1.0l1, B5-
hexen-l-0l and 7-octen-1.0l; aralkyl primary aleohols, e.g.
benzyl alcohol; lihear- secondary alcohol, e.g. 2-propanoel,
2.butanol, 2;pentanol, 3-pentanol, 4-methyl-2.pentanol,
2-heptanol, 2-octanol, 8-octanol and diisobutylcarbinel;
and <c¢yclic secondary alcohols, e.g.-. cyclopentanol,
eyclohexanol and methyl-cyclohexanol. These alcohole
may be uged singly or in combination of 2 ar more.

The process of the preaent invention ¢can be carried
out under atmospheric pressure, under a pregssure or
under a reduced pressure. As the reaction apparatus, for
example the wusual fixed bed {flow-system reaction
apparatus.can be used. Use of the flow-ayﬁtem reaction
facilitates-rapid removal of the product from the reaction
zone, thereby ouppreseing formation of high boiling
byproducis from aldehyde group-containing compounds.

In carrying out the process of the present inveation,
it is desirable, while mixing 2,7-octadien-1-0l and
hydrogen and, if desired, a primary or secondary alohol,
with an inert carrier gas, to contact the mixed gas with a
copper catalyst. However, the use of such an inert
carrier gas is not essential in the process of the present

invention. Thue, 2,7.-0c¢tadien-1-0l may be aimply mixed
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with hydrogen and, if desired, a primary or secondary
alcohol and the obtained mixed gas may be used as the
gaseous astarting material., Nitrogen is advantageously
used as the inert carrier gas usable in the process of the
present invention.

The reaction temperature is preferably in # range of
100 to 260° C, more preferably in a range of 160 to 240°C.
At & temperature lower tixan 100° C..t.he reaction tends to
proceed very slowly. On the other hand,l at a temperature
highei than 280°' C, there occurs sintering of the catalyst
nsed, so that the catalyst is degraded with metallic
.copper precilpitating on the surface, thereby decreasing
both the selectivity andlcatalyst life.

The process of the prgaent invention can be carried
out over a2 wide range of the liquid hourly space velocity
(LHSV) of 2,7-oct'ad.ien-1-ol. The preferred range of LHSV.
is from 0.01 to 20 hre, and a range of 0.5 to 10 hrt is
more preferred. An LHSYV of less than 0.01 hr-!, which
leads to a very low productivity of 7-octen-1-al, cannot be
uged on a commercial scale. On the other hand, an LHSV
exceeding 20 hr-l! decreases the conversion of 2,7-
octadien.1-0l, | |

The 7-0cten-1-al that forms hy- the reaction can be
separated from the reaction mixture by i:he ugual
distillatien,

Otheor fgatures of the inventiorn will become
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apparent in the course of the following detailed
descriptions of exemplary embodiments whiech are given
for illustration of the invention and are not intended to
be limiting thereof. In the Examples and Comparative
Examples that follow, the following abbreviations are
used. |

GHSV: gas hourly space velocity (hr-!); defined as:

[Volume per hour of feed gas passing the total

volume of catalyst)/[total volume of catalyst)

LHSV: .liquid hourly space ve'lo_city {hr-1); defined as:
[Volume por hour of feed liguid paassing the total
volume of catalyat]/[total volume of catalyst]

There were used following reaction apparatua, ai
well as the following quantitative analysis, catalyst
activation treatment and reaction procedure.

. o )

A quartz glass tube having an inner diameter of 24
mm and a total length of 720 mm and equipp;d in its
ingide a th-ermometer sheath tube was packed with 2§ ml
of a copper catalyst. The copper catalysts used were all
m.olded pellets and had a length of catalyst layer of about
65 mm. The bottom part of the tube benegth the catalyst
layer was packed with glass beada having an average
particle diameter of 5§ mm, and on the top thereof with
the same glass beads over a heiéht of about 150 mnm,

which conatituted a pre-heating zone. The catalyst and
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glass beads portions were heated in a cylindrical electric
oven and the temperature of the catalyst layer, which was
reaction temperature, was measured and adjusted to a
prescribed temperature. The bottom part .ot' the reaction
tubs was fitted with.a tooling device, sampler, recevoir
and cold trap, so that the distilled reaction mixture was
recoverable. A met_eri.ng feed pump was used to feed 2,7-
octadien-l-0l at a prescribed rate and a gas mixer capable

of adjusting the composition and flow rate was used to

feed nitrogen and hydrogen.

The distillate was sampled at a prescribed interval
and subjected to gas chromatography by using capillary
columas (DB-WAX, 80 m, diameter: 0.25 mm, film: 0.25 2
m) made by J & W Beientific Company and with Triglyme
us an internal atanaard aubgcvance.

Analvtical. 1iti -
.-Injection tel.nperature and detection tem'perature:
280°C

Temperature elavation program: 100° C (kept for

2 minutes)= 6'C/min— 240°'C (kept for 5§ minutes)

After the inside of the reaction apparatus packed
with the catalyat had been sgufficiently replaced by
nitrogen, the catalyst layer was gradually heated while

nitrogen was fed at GHSV = 800 hr-t. After the

———
@ ——m

——

-
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temperature of the catalyst layer had exceeded 120°C, a
nitrogen/hydrogen mixed gas containing 8% of hydrogen
was introduced. The mixing ratio of hydrogen was
gradually increased, while care wae taken tc-: keep the
catalyst layer temperature from eiceedi_ng 220 ° C to
prevent vigorous heat generation. When heat generation
was no longer observed, the temperature of the catalyst
layer was maintained at 200 to 220" C for 4 teo 5 houras,
while only bydrogen wae fed at GHSV = 300 hr-!.
Reaction procedure

After complet;ion of the activation treatm;nt of
catalyst, the.tnmperature of the reaction layer was, while
hydrogen was‘continuously introduced, adjusted to about
20° C lower than the inteaded reaction temperature. The
feed gas wae then changed to a mixed gas having a
preurlhed-nitrogeﬁlhydrogen ratio, which was fed at a
prescribed .GHSV. Thereafter, 2,7-octadien.l.0l was fed
at a prescribed LHSV and the heating was adjusted to
achieve the desgired temperature. While the reaction
temperature was kept consgtant, the distillate was

sampled at a prescribed time and subjected to analysis.

Reactions were carried out with various copper

catalysts, with the LESV of 2,7-octadien-1.0l set at 1.5

hr-? and with various reaction temperatures and
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compositions of mixed nitrogen/hydrogen gases. Table 1
shows the compositions of the copper catalysts used and

Table 2 the reaction results after 2-hour reaction.

Table 1 Copper Catalyst Used

{all made by Nikki Kagaku Co. Ltd.)
—Code Composition (% by weieht)

N20o2D Cu0: 38.5 Cre0s: 35.8 MnOg: 2.0
N202E CuO: 89.8 Cra0as: 41.1 MnO3: 1.9 BaO: 1.7
E26L Cu: 23.7 Fe : 20,9 Al : 18.8 Zn : 1.8

Ng11 Cu0: 49.0 Zn0 : 43.6

Average diameter of pellets: ¢5x5 (N202D, N202E, E26L)
$6x6 (N211)

The results of Examples 1 through 5 and
Comparative Examples 1 through § clearly show that, in
the reactions producing 7-octen-1-al with various copper
catalysts, oo-presaﬁce of hydrogen reducee the amount of
2.7-octadien-1-al-byprod.uced. It is also understood from
the .rnulta of Comparative Example 2, that the amount of _
the co-present hydrogen exceeding the range specified in
the inastant gpecification reduces the gelactivity to the

desired 7-0cten-l-al,

e
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Table 2

Cony.
Catalyst No/He ODA/H; Temp. Selectivitv(%]) to

P o opa
(vol)  maler ratio o) (%) oD OL 7-OEL.  ODL OA. 7-0EA  HB.
Ex.1 N202D 96/5 90.679.5 240 87.1 3.0 18.0 71.4 3.6 1.2 6.4 0.6
# 2 N202D 90/10 B2.7117.3 240 96.8 3.t ‘1.7 6849 2.2 1.9 11.6 0.4
# 3 E26L  95/5 90.5/9.6 200  '95.3 2.5 2.8 8.5 5.0 0.3 8.7 1.3
s« 4 N2IL  95/5 80.5/8.6 240 85.4 2.0 6.7 67.6 6.9 1.1 10.2 4.7
» & N20ZE 90/10 82.7/17.8 240 94.3 4.1 125  63.6 3.6 1.4 7.5 6.2
%‘;‘"‘;' N202D 100/0 - 240 86.4 1.6 7.4 70.2 125 0.5 4.7 0.7
s 2 N202D 80/20 70.7/28.8 240 97.4 3.7 9.4 58.8 1.1 3.2 19.3 1.8
s» 3 N202E 100/0 - 240 74.0 2.4 7.2 52.6 13.9 0.6 6.3 13.9
» 4 E2L 100/0 - 200 93.8 2.4 £.8 77.2 9.8 0.2 4.0 1.0
» 5§ N2l1 100/0 - 240 87.1 1.7 5.4 67.9 1L.5 0.6 5.9 5.6

GHSV: 480 (hr -*), LHSV of ODA: 1.5 ¢hr-?)

Codine

0D: actadienes, ODA: 2,7-0c¢tadien-1-0l, OL: 1-octanal, 7-OEL: 7-octen-1-al, ODL: 2,7-octadien-1-al,

7-OEA: 7-oeten-1-0l, OA: 1-octanol, H.B.: high-boiling compounda



Example 6

Reaction was carried out with a catalyst of copper-
iron-alumisum catalyst (EzeL; made by Nilkl:i Kagaku Co.,
Ltd.) at a reaction temperature of 220° C and by feeding
2,7-0ctadien-1-0l at an LHSV of 1.5 hr‘! and a 95/5 by
volume gitrogenlhydrogen mixed gas at a GHSYV of 480hr 2.
The above volume ratio corresponds to & molar ratio of
2,7-0octadien-1.0l to hydrogen of 90.56/9.5. Tbe change
with time of the reaction results is shown in Table 3. It
is undernoo.d that good reaction results were obtained
even 200 hours after continuation of the reaction

operation.

Table 8
Reaction Conversion of : Selectivity to

time 2,7-0ctadien-1-01 T-octen-1-al 2,7-0ctadien-1-al

(he) % (%) )

5 L 80.0 - 76.8 8.8

50 ' 95.8 78.2 3.1

100 96.1 7.4 3.3

200 95,5 18.7 3.7

tiv
Reaction was carried out with a catalyst of copper-
iron-aluminum catalyst (E26L; made by Nikki Kagaku Co.,
Ltd.) at a reaction temperature of 220' C and by feeding
2,7-octadien-1.0l at an LHSV of 1.5hr'! and nitrogen gas

at a GHSV of 480 hr-!. The change with time of the
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resaction results is shown in Table 4, It is understood
that the c_ondilt.ions employed here without presence of
hydrogen led to a significant byproduction of 2,7-
octadien.l-al and a decrease in both of the cqnversioﬁ

and the selectivity,

Table 4
Reaction C'unversion of __Selactivity ta
time 2,7-octadiea-1-0l 7-octen-1-al 2,7-octadien-1.al
{hr) {%) (%) _ {36)
S 93.6 76.0 10.0
60 a7.5 ' 73.8 115
100 76,6 722 13.1

Example 7

Reaction was carried out with 2 catalyst of copper-iron-al
uminum catalyst (E268L; made by Nikki Kagaku Co., Ltd.)
at & reaction t'empe'rature of 220°C and by feeding a 90/10
by moles 2,7.0ctadien-1-01/7-0cten-1-0l mixed gas at an L
HSV of 1.7 f;r'l and # 98/2 by volume nitrogen/hydrogen m
ixed gas at a GHSV of 480 hr-l. The above volu;mo ratic ¢
orreaponds to a molar ratio of 2,7-0ctadien-1-0l to hydrog
en of 96/4, The c'hange with time of the reaction results i
s shown in.'l‘able 5., It is understood thﬁt no change oceur
red at all in the catalytic activity even after a time elaps

e 0f 100 hours.
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_Table 5

Reaction Conversion of Selactivity tq

time 2.7-octadien-1-0l 7-octen-1-al 2,7-octadien-1-al
(hr) {96). (%) {%)
5 887 85.6 0.6
50 99.0 | 85.2 0.7
100 _985 851 0.8
ativ ) i

A 100-ml three-necked t‘lasﬁ. which was connected ta
a distillation apparatus, equipped with an
electrom.agnetic stirrer, an inlet for liquid aad .an
aﬁother inlet for gas, was charged with 80 ml of 2,7-
octadien-1-0l and 2.0 g of Raney-copper(made by Kawaken
Fine Chemical Co., Ltd.) end was immersed in an oil-bath,
whose temperature was maintained at 205 ° C. With
vigorous stirring nf the mixture in this flask, hydrogen
gas was introduced into the flask at the rate of 30 1l/hr,
and 2,7-octadien-1-0l was continuously introduced at the
rate of 170 mlihr. As the distillate was collected at the
rate of 170 ml/hr, the volume of the content in the
reaction flask wae controlled to maintain about 30 ml.
After stating the reaction, the distillate was periodically
analyzed by the same method decribed-above. The result
is ahow;i in Table 6. It is understood that the selectivity
toward 7-octen-1-ai is low and the activity of the

catalyst decreases as the reaction proceeds.
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Table 6

Converaion of

Reaction _Selectivity to
time 2,7-0ctadien.1-0l 7-octen-1-al 2,7-octadien-1-al
{hr) (%) (%) | (%)
5 83.1 9.1 0.2
10 86.8 8.9 0.6
20 592 8.5 1.1
In Tables 2 through 8, the selectivities were

caleculated based on the starting material ODA.

Obviously, numerous variations and modifications of

the invention are possible in light of the above teach-inge.

It is therefore to be understood that within the scope of

the appended c¢laims,

the

invention may be practiced

otherwise than as specifically deacribed herein.
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1. A proceses for producing 7-octen-1-al by isomerization

What is ¢laimed is:

of 2,7.-0ctadien-1-p]l into 7.octen-1-al, which comprises
feeding 2,7.-octadien-1-01 and hydrogen to the reﬁction
zone in the presence of a copper <catalyst, while
controlling the molar ratio of 2,7-octadiem-1.01 to
hydrogen within_ a range of 99/1 to 75/25, and effecting
iscmerization in _the gaseous phase.

2. The process for producing 7-octen-1-al according to
Claim 1, wherein the molar ratio of 2,7-octadien-1-0l1 to
hydrogen within a range of 97/3 to 80/20.

8. The process for producing T-octen-1-al according te
either Claim 1 or 2, wherein 2,7.0c¢ctadien-l-0l and
hydrogen are, while being mixed with a carrier gas inert
to the reaction, fed to the reaction zone.

4. The process for producing 7-ccten-l-a]l acecording to
Claim 3, wherein said inert carrier gas is nitrogen.

8. The process for producing 7-octen-l1-al according to
any one of Claims 1 through 4, wherein said isomerization
ig effected at a temperature in a range of 100 to 260°C.

6., The process for producing 7-octen-1-al aécording to
any one of Claims 1 through 5, wherein said 2,7-octadien-
1.0l in f.ed to the reaction zone at an LHS.V (liguid hourly

space velocity) of 0.01 to 20 hr-l.
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