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PROCESS FOR PRODUCING 7-0CTEN·l·AL 

BACKGROUND OF THE INVEN:TION 

Field pf the lnyepUon 

The. present invention relatea to a proceu for 

produain1 7-octen·l-al by homerizin1 2,7•octaclien·l·ol.7· 

Oahn·l-a.l, which cont.aina a terlllin&l double bond and an. 

aldeh7de rroup ~ith high reactivity. ia very useful as a 

1tartin1 lliaterial for various industrial chemical&. 

Fo?' instance, 7-octen·l·al h converted. into 1,9· 

nonanedial by hydrofo:m1lation 1 which can gi'l7e varioua 

at:u•ting materials £or 1yntheshin1 polymers, such a• 1,9-

no.nuudiol, azelaic aid and l,9·nonanediamine. Also, 7· 

octen·l•al can be converted> by oxidation with oxyren in 

the preaenee of a catalyst such as a cobalt ealt, a 

1r1an.gane1e salt, a nickel salt, a copper salt or an iron 

eah, into. 7·octenic acid, Furthermore, 7·octen·l·al can 

be converted by reduction into 7-octen·l·ol ot l·octa:nol, 

or can be converted. by red.u.ction of the double bond and 

oxidation of the aldehyde group, into capdc: acid. 

Deauiption of the Prior Ar~ 

Japanese Patent Publication No. 60378/198'7 and 

Japauese Pat.ent Application Laid-open No. 118585/1968 

disclo1e a proc:e1e for producing 7·octen·l·al, which 

comp.rise isomerizinr 2.'7-oatadien·l·ol in the presence of 

a catal71t 1elected from the group consisting of copper 
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catalyata •nd chroniium c:atalyata. Japaneae Patent 

Application Laid·OJ>en No. 218838/1990 (Patent 

Na.2585581) di1clos11 a proceaa £or producing 7·octen·1· 

al, which oomprhea iso:iuerizing, at a temperature of 180 

to 2&0° C, 2,7-octadien·l·ol in the co-presence of at lean 

one compound aelected from the grou.p consisting of n• 

octanol, 3-ootanol and 7-octen·l·ol in an amount of 50 to 

200% b7 weight ~aaed on the weight of 2,7-octadien·l·ol 

and in the presence of a m~tal oxide catalyst containinr 

at leaat two metals selected from the group conaist.inr of 

coppel', chromium and zinc. 

The process descl'ibed 

Publication No. 6087811987 

in 

and 

Japanese Patent 

Japane1e Patent 

Application Laid·open No. 11858511983 has the problema 

that there h inevitably byprod.~ced 2,7-oct.adien·l·al from 

which it h clilf'icult to separate by distillation the 

product ?'·och:o.·l·al and that the bypl'oduced 2,7· 

octadien•l·al, which is a catalyst poiaon tor 

hydroformylation, decrea1et, on byd:roformylation af the 

obtained 1·octen-l·al to lotm 1,9-nozi.anedial, the yielcl of 

the 1,9•nonanedial. Thh £act h clear from the 

description in Japanese Patent Application Laid-open No. 

218688/1990 that when the reaction is conducted. in 

accordance with the procedure gi1ren in Examplee of 

Japaneae Patent P\lblicatio11 No. 60378/1981 with 

repeated 1ue of the same catalyst, there tends to occul' a 
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gradual 111cr1aee of byproduced z.7-octadien·l·al. Tht 

procaia deac:rlbed in Japanese Patent Applic:aUoo. Laid· 

open No. 218838/1990 aurely decreases the amo'llnt of 2,7· 

octadien·l·al byproduced, to a. low level. Ita Example 2 

ahowa only 

Example a. 

0.7%, which ia. the la.rge1t figure in the 

of the byproduct alter 1-houl' reaction. 

However, . with thie proceu, n·octanol and 8·octanol, 

which are 'lUecl aa aourcee for 1eneratin1 hydroren, are 

n e c e 88 a r Hy c o a v e r t e d , b y d e h y d r o 1 e n a ti o n d u r in-; the 

reaction, ilito n-octylaldehyde (boilinir point: 178 • 0/780 

mmHg) and S·octanone (boiling point: 168. C/"/80 mmBg) 

respectively, each having a boiling point very close to 

t'hat (174' 0/760 :mmHr) of the deaired product 7-octen·l· 

al. As a result, the process described in Japanese Patent 

Appliea'ti.on Laid-open No. 218838/1990 ha1 the problem 

that it h : v n· 1 a i Hi c ~ lt to 1 e p a r a t e th e d e sir e d p :r o du ct 

tram theae byprod.ucta by distillation. 

In order to eolve the above problem of the pl'oceee 

described in Japan.e1e Patent Application. Laici•open No. 

21868811990, it i8 ueceaaary ta develop a pl'oceae which 

does not uae n-octanol. 8-octanol or 7-octen-l·ol that 

ahould form the above-mentioned byproducts. The present 

inventors have therefore studied in detail the mechanh:rn 

of formation of·7-ochn·l·al from 2,7-octadien·l·ol. They 

then found that the :reaction ii a formal iaomerhlation 

reaction which comprises dehydtoren-tion of the allyl 
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alc:ohol part ot l,1·octadien•l·ol to t'orm 2,7·octadien·l·al 

and the auceeedinc hydrogenation of the carbon-carbon 

double bond conjugating with the aldehyde rroup to form 

7-octen·l·al. Thus, the byproduction of 2,7·octadien·l·al 

in thh reaction ia caused by the fact. that the hydrogen 

havins formed on dehydrogenation ie consumed, not onl1 

for hychorenation ta form 7-octen·l·al, but for varioua 

byproduct.ion. th~reby causing • part or the intermediate 

p r o chfc t 2 , 7 • o c t a d ie n • 1 • a I t o re m a i n i n th e re a c ti o A z o n e . 

Indeed, the present inventors c~nducted iaomeri:ution in 

acc:ordanca with the procedure• given in Comparative 

Exaniples 1 1 8, 4 and 5 in the inetant specification to 

confirm that 2,7-octadien·l·al was byproduced in a large 

amount. The present inventors have also found. thai, on a 

lour-period homerization, as shown in Comparative 

lxamp le 8 of the hut ant ap ecific a tio n, the amount of 2, 1.· 

octaclien·l·al byproduucl increases and, at the same ti111.e, 

the converaion of 2,7•octadien·l-ol decreases, 10 that. the 

selectivity to 7-octen·l·al 4ecreaaea. ID IUDUUary, the 

1eriou1 problem. found ia that Z,7-octadien·l·al dec:reaaes 

the catalytic activity for the i.aomerization of the preaent 

ia.venUon . 

.Furthermore, where the reaction ii conducted by a 

reaction-dhtillation 111ethod, which ia regarded as a 

partioulal'l)' preferred embodiment in Japanese Patent 

Publication No. 80378/1987, Japanese Patent Application 
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Laid·open No. 11863611983 and Japanese Patent 

Application Laid-open No. 218688/1990, there occur• 

another p:oblem that there inevitably accumulate& high· 

boilinr byproducts originating trom the aldehydes formed 

by the reaotion, which leads to a decrease in the yield. 

It h therelare important, in order t.o conduc:t the 

reaction operation over a long period of time, to suppioeae 

not only the formation of 2,7•octad.ien·l·al that dec:reasee 

the cata~7tic activity but also that of hirh-boiling 

byproduch. As deac:ribed above, the JlUChanism involved. 

in the formation or 7-octen·l·al from i,7·octadien-1-ol h 

a formal ieomerization which comprises dehydrogenation 

of the allyl alcohol part af 2,7-octadien·l·ol to fotm 2,7• 

octaclien.·l·al aud. the &\\cceeding hydrogenation of the 

carbon-carbon double bond conjugating with th• aldehyde 

group to torm 7-octen·l·al. The byproduction of 2,7· 

octadien·l·al re1uh1 from the fact that the hydrogen 

fo:rmed on the above dehydrogenation ia conaumed, not. 

only for the hydrogenation to 'l·octen·l-al, .but for 

.vario1u aide reactiona, which reQdera inautficient the 

hydrogenation of 2,7•octad.ien-l-al and thus ca'1111inr this 

ald·eh;yde to remain in the reaction zone. Hydrocenation 

0£ the remaining Z,7-octadien·l·al by adding hydrogen, 

which is inexpensive, to the reaction zone could 1'educe 

the content of 2,7-octadien·l·al in the final reaction 

mixture. From thia viewpoint the present inventors 
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dedded to etudy the hydrogenation condit.iona in detail. 
' 

Th a 1 p e c i f'i cation o l J .a pane a e Patent Publication No. 

609'78/1987 describes "The iaome?ization reaction ia 

preferably ca:uied out in an atmosphere of a gas which ia 

inert under the reaction condition. The whole or part of 

the inert gas may be replaced with hyd.rogen gas. When 

the reaction is carried out in the co-presence of hydror•n. 

the hyd.roren par.tial preaaure ia preferably kept below 10 

atmosphere•. At a hydroren partial pressure ·exceedinr 

10 atJnoepberea, the hychorenation reaction ·prevails, 

unfavorably causing decrease in the selectivity toward 7· 

octen·l·al." and the same description h diacloaed. iQ 

t'he specification of Japanese Patent Application Laid· 

open No. 118585/1988. However, the specification of 

Japaneae. Patent Publication No. 60878/1987 only rives, 

in ite Ex·amplee 2 and -4, the results that the ratio• of 

ieom erh a ti on to 7-octen•l·al under a hydrogen 

atmoaphere were 48% aiid 789', teape<:t:ively, and givea no 

deaeription about the amou~t of hydroren added. The 

1peclficatio:n ot Japanese Patent Application Laid·open No. 

118635/1983 only rives, in its Examples 4 and 6t 

the reaulte that the 1ehc:tivity toward 7-octen·l·al 

unclett tht flow of hydre>gen gas were 92% aiid 79%, 

rtapectively. The pre1ent i:aventors have studied 

this reaction and found the selectivity towu•d 7· 

octen·l·al h law, that is, the bypraduction of the 
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other hydrogenation product& prevails in this 

decreaeea reaction., aud the activity of the catalyet 

as the react.ion proceeds, ehown 

Ezample 7 of this apecification. 

c:atalyata disclosed in theae prior 

in Compal'ative 

By the way, the 

art literature are 

known c:ataly1ta uaed fo:r hydroirenation. It ii then eaaily 

expected that addition 0£ hydrogen to the reaction sane 

c:au1ee variou1 hydrogenation side reactions· and, in some 

cases, may cauae thi pr.oduct 7•octen·l·al to be further 

hydro1enatecl, thereby dec.readng the 1electivit7 to 'f· 

octen·l·al. However, these prior art literature rive uo 

concrete deac:ripUon about the effect of the addition of 

hydrogen to suppress byproduction o! 2,7-octadien-l·al. 

SUMMARY OF THE INVENTION 

Aa a ·result: of an extensive 1tudy on the method a:nd 

amount uaed and the like of hydrogen addition., the 

present inventors have found, surpridugly, that 1t ia 

posaible, by conducting the reaction ha the presence of a 

copper catalyat, while con.trolling the :ratio betweeD the 

am.ounta of 1,1-octadien·l·ol and hyd:roren within a 

1peci£ic 1'an1e, to auppresa the byprod1.1ction of 2,7-

octadien·l·al without decreasing the selectivity to the 

product 7-octua.·l·al and. that conducting the reaction ill 

tbt raaeo'u phase, which facilitates rapid removal of the 

product f:rom the reaction i.o.ne, can suppress formation o! 
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hi1h·boililll whereby •table reaction 

operation become1 pos•ible over a lonr period of Ume. 

The pre1ent invention hat been completed baaed on the 

above find in 1 a. 

The.. present invention prQvidea a procesa tor 

:producing 7-acten-1-al by hamerization of 2,7-octadien-1-

al into 7·octen-1-al, which comprises teedi111 2,7• 

octadien-1-ol an~ hydrogen to the reaction zone in the 

preeence or a coppel' catalyst, while controllinr t.he molar 

ratio of 2,7•actadien·l·ol t.o hydrogen within a ta.nae of 

99/1 to 75/25, ·and effecting isom~rization in the r•ueoua 

phase. 

DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Jn the pre1ent invention, the amount o! hydrogen to 

. be led together with B,'7-octadien·l·ol is, in terms or the­

moh.r ratio of a.7-actadien·l·ol to hychogen, within • 

range of 9911 to 75/215. Thia range correspond• to 1 to JS 

mole % of hydrogen in the resulting mh:tu?e of 1,7· 

octadien·l·ol and hydrogen, The molar ratio of 2,7· 

oc:taclien-1-ol to hydrogen is prehrably within a ranre of 

91/3 to 80120. If hydrogen is used in a ra.olar ratio of 2,'1· 

octadiene to hydrogen exceeding 99/l, i.e. in less tha.n 1 

mole % of hydrogen in the mixture consisting o! the· two 

components, there will be prod&lc:ed only a small effect of 

----------
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auppre11inr b;yproduction of 2,7-octildten·l·al. On the 

other hand, use of hydroge:n in a iflohr ratio of 2,'7· 

octadit11•l·ol to hycltoren of leu than 7512&, i.e. in an 

a.mount exceeding 26 mole % of hydrogen in the mixture 

can.1htln1 of the two components decreases tht 

aelectivity to 7-octen·l·al. 

Examples of the copper catalyst used in the proceu 

or the present in.vention are reduced coppu•, Raney copper, 

copper·zino oxide, co p p e r • e h_r o m i u m oxide, copper· 

alu:aiinum oxide, copper·il'.Oll.•aluminum oxide, copper• 

zinc-aluminum oxide and copper-zinc-tit.anium oxide. 

Theee metal catalysts, which ate commercially produced 

and readily available, can also be prepared in accordance 

'with the processes described in, for example, •sbokuhal 

Kocaku Koga 10; Lht of Elemezit·Based Catalysts ass.agT 

11
, issued .on February 25, 1967 trom. Chijin Shokan Co., 

Ltd. The1e catalysta may be partially modified with 

other metal components selected from 

m.ol7bdenum. :henium. zirconium, man1an1ae, 

tungaten. 

Utuaium, 

barium. or the like. Theu cataly1t1 may sho he uaed Jn a 

form cal"ried an a carrier such as alumina, silica or 

cllatom.ac:eo\la earth. These catalysts may have their 

•urfaces been pretreated with an alkali metal and/or an 

alkali earth metal before use, These catalysts may be 

used 1in1l1 or in combination of 2 or more. 

It h desirable to act.ivate the catalyst by t?eating 
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with hyd:rogen before q~e, which enauree development of 

hi1her catalytic activity. 

In the proceas of the preaant invention. on feeding 

s.7-octadien·l·ol and hydrogen. there ma:y be led. 

together ,rith the 2.7-ac:tadiea.·l·ol, a primary or 

secondary alcohol represented by the general formula (l) 

(I) 

' 
wherein Rl and R• each repreeents a hydrogen atom, or an 

alkyl,_ alkenyl, aryl or cycloalkyl 1raup which may be 

eubatUuted; or Rl and Rll together represent a cycloalkyl 

group formed by bindinr 1t1 and Rt, which may ht 

aubatltuted. 

More concretely. lt. 1 and R• in the formula (I) each 

repreaenta a hydrogen atom, a linear or branched alk1l 

havhig 1 to 10 carbon atoms, or an alken7l, aryl or 

cycloalkyl .. 1roup which may be substituted with a lower 

alkyl 'roup havin1 1 to 3 caibon atoms or phenyl group; 

or a1 and R• together represent a cycloalkyl gtoup which 

may be 11ub1Ututed with a lower alkyl group havin1 1 to a 

carbon croup. 

Examples of the primary or secondary alcohol which 

~ay be used in the pre1ent invention are saturated 

p:rim.ary alcohols, e.g. methanol, ethanol, 1\·propanol. n· 

butanol, isohutyl alcohol, n·pentanol, iaopentyl alcohol, 

2-methyl·l·butanol, neopentyl alcohol, n·hexanoL 2• 

methyl-1-pentanol, 9-ethyl·l·buta~ol, n·heptanol. n-
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oatanol, Z~et.hyl·l·hexanol, n·nonanol. 3,6,6·trimethyl-1· 

htxauol and n-decanol; unaatu?ated p?imary alcohols, e.g. 

a 11y1 al c o ho 1, m e th a 11y1 a 1 c o h o 1, c r o t y 1 a le o ho l , 4-· p e n t e n • 

1-ol, 8-m.eth,yl·S·buten·l·ol, 3·methyl·2·huten-1·ol, 5· 

hexen·l·ol and 7•octen·l·ol; aralkyl prima.ry alcohols, e.1. 

ben11l alcohol: linear secondar;,r alcohol, e.g. 2·propanol, 

.2·butanol, 2·pentanol, 3-penta.nol, 4·methyl-2-pentanol. 

l·heptanol. l·oc~anol, S·oc:tanol ancJ diiaobutylaarblnol; 

a:nd cyclic aeconda.ry alcohols, e.g ... cyclopentanol, 

cyclohexanol and methyl-cyclohexanol.. Theae alcohole 

may be \Uld ain.gly or in combination of 2 or more. 

The proceee of the present invention can be carried 

out under atmospheric pressure, under a pre11ure or 

under a reduced. pressure.· As the reaction apparahu, tor 

example the utual fixed bed flow·ayatem reacUon 

apparatua:-can be used.. Uae of the flow-ayatem reaction 

fa c il U a h e '.rap i cl r e m oval o f th e p r o d. u c t fr o m the r e a e ti on 

zone, thereby 1uppre1ain1 formation of high boilinr 

b7proclucta from. aldehyde group-containing compound&. 

In carrying out the process of the pre1ent invention, 

it ii deeirahle, while mixing 2,'7-octadien·l·ol and 

hydrogen and, it desired, a primary or secondary alohol, 

with an inel't carrier sas, to contact the mixed ras with a 

copper cataly1t. However, the uae of auch an inert 

carder , •• h Jlot essential in the process or the present 

invention. Thu1 1 .2,7•octadien-l·ol may be simply mixed 
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with hydrogen and, it deahed, a priJnaty or eecondary 

alcohol and the obtained mixed ras may be used aa the 

raaeou1 atartinr material. Nitrogen ia advaa.tageouely 

uaed. a11 the inert catrier gaa usable in the proceu of the 

present invention. 

The reaction temperatu·re ia preferably in a :range of 

100 to 2eo· C, more preferably in a range of 160 to 240" C • 

. At a temperatUZ"t_ lower than 100· C, the reaction hnds to 

proceed vu•y alowJ:y. On. the othu· hand, at a temperature 

higher than 2eo· 0, there occurs si~tering of the catalyst 

uaed, so that the cate.lyst is de;rachd with metallic 

copper P1'tcipitating on the sur!ace, thereby decreasing 

hath the aelectivity and catalyat life. 

The proceu ot the preae:nt invention can be carried 

out over a wide ranee of the liquid hourly spa.c• velocity 

(LHSV) of l,'f-octadien·l·ol. The p·relerred ranre of LHSV. 

h ho m O . 0.1 to 2 0 hr· 1, and a ran g e o t O. S to 1 o b r · 1 h 

mo.re preferred. An .LHSV of less than 0.01 hr-1, which 

Ieade to • very low productivity of 7-octen-1-al, cannot be 

used on a commercial scale. On the other hand, an L~SV 

exceeding 20 h:r·l dec.reaaee the conversion of 2,7· 

octadien•l·ol. 

The 7-octen·l·al that !orma by the reaction can be 

separated from the reaction mLcture by tbe ueual 

dhtillatian, 

Other features 0£ the invention will become . 
---------------



appa:rent in the courae o! the following detailed 

d1ac:ription1 of exemplary embodiiuenta whieh a.re given 

for illustration of the invention a~d are not intended to 

b1 liDliting thereof'. In the Examples and Comparative 

Examples that follow, the following abbreviation.• are 

11aed. 

GHSV: gas hourly apace velocit.y (hr.J); defined aa: 

[Volume per _hour of feed gae paasinr the total 

v o l u :m. e o f c·a t a 1 y a t] I (to t a 1 v o 1 u m e o f c·a ta 1 y • t J 

LHSV: liquid hou:ly space velocit.y (hr·t); defined as: 

[Volume per hour of hed liqtdd passing the total 

volurce of cataly1t]/(total volume of catalyst) 

There we:i:e used followlnr reaction apparatua, u 

well aa the following quantitative analyaia, catalyst 

ac:ti v·a ti on tr ea tme n t and. reaction pro ce d. ur e. 

Reaetip_p apparatua 

A qua,_rtz 1laaa tube havin1 an inner diameter of 24 

:m:in and a total len1th of 720 mm and equipped. in itt 

lnaicle a thermometer ahe•th tube waa packtd. with 26 ml 

of a copper catalyst. The copper eatalysta u1ed were all 

molded pellete and had a length of catalyst layer of about 

65 mm. The bottom part of the tube beneath the eatalyat 

lay e r w a a p a ck e d w it h gl at s b e a d a h. a vi n g a n av e r a g e 

particle dhmetel' ot 5 m~. and on the top thereat with 

the tame rlase beach over a height of about 1~0 .mm, 

which COJutituted a pre·heating zone. The catal1st and 
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glan beach portions were heated ln a cylindrical electric 

oven and the temperature of t.he catalyat layer, which wa1 

reaction te:mperature, was meaa\ired and adjuat.ed to a 

p:reuribed tetnperature. The bottom pa:rt of the reaction 

tube waa fiUed with a coolinr device, •ampler, recevoir 

ancl cold trap, ao that the distilled :reaction. mixture waa 

recove:rable. A metering feed pump waa used to feed 2.,7. 

octadien·l·ol at ~ preacribed. rate and a 1as mixer capable 

ot adjusting the composition and £low :rate was used to 

feed nitroren ancl hydrogen. 

An&lvtia and quantitative analvsia pf reactign mixture 

The d.htillate waa 1ampled. at a prescribed interval 

ai:id subjected. to gaa chromatography by uaing capillar1 

colunuu (DB·WAX, 80 m. diameter: 0.25 mm, fillSI.: 0.16 ll 

m) m.ad.e by J & W Scientific Comp an1 and with Triglyme 

as an inta:rn.al ahndard. auhuance. 

AnalyHeal · cqnditions 

Injection temperature and detection temperature: 

2so·c 
Temperature thvation program: 100· C (ke_pt tor 

2 minutea)- e· O/min- 240• c (kept for 5 minute a) 

Acti•ation of u.taly§t by treating with hydrogen 

After the in.aide of the reaction apparatu1 packed 

with the catalyet had been eu££iciently replaced by 

nitrogen, the catalyst layer was gradually heated while 

11itrogen was fed at GHSV = 800 hr•l. After the 
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tempertture or the catalyat layet had e&c:eeded 120· c, a 

nitrogen/hydrogen mixed gaa containing 8% ot hydrogen 

wa1 introd1:1ced. The 111ixing ratio of hydrogen waa 

cradually increased, while care waa taken to keep the 

catalyst la7er temperature. from exc:eed.intr 220 ' C to 

prevent vigorous heat reneration. When heat generation 

waa no lon1el' observed, the temperature of the catalyst 

layer was maintained at 200 to 220• C lor 4 to 5 houra, 

while o:aly hydrogen wae :fed at GHSV =·aoo hr.s. 

Reagtigg procedure 

After completion of th• activation tre•tment of 

catalyst, the t1mpetature of the reaction layer was, while 

hychogen waa continuously introduced, adjusted to about 

10· C lower than the intended reaction temperature. Tht 

feed 1aa waa then changed to a mixed gas having a 

preaulbed nitrogen/hydrogen ratio. which was hd at a 

prescribed .. GHSV. There after, 2., T·octadie n• 1 • ol w aa fed 

at a p~eacribed. LHSV and the heating was adjuated ta 

achieve the desired temperature. While the reaction 

umperature was kept congtant., the dhtillate wa1 

a a mph d at a p r 1 1 c r lb e d ti m. e an d s u b j e c t a d to a n a 1 y sh . 

Examples 1 thrpugh § and ComparaSiye Examples 1 

th.rough ~ 

lh ac ti 0 D I W e t e C a r r i e d 0 U t W it h V a r i O U 8 C op p tr 

catalyst&, with the LHSV of 2,7-octadien·l·ol set at 1.5 

hr·l and with va2'ious reaction temperatures and 
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eompoaitio:a1 of mixed nttroren/hyd.rogen gaaea. Table 1 

ahowa the corAPO•itione of the copper catalysts uaed and 

Table 2 the reaction resulta a£'tet" 2·hou.r reaction. 

Table 1 Copper Catalyst Used 

(a 11 made by Nikki Kagaku Co,, Ltd.) 

Cgcle Compoaition (" by weight) 

N202D CuO: 38 .5 CraO.a: 35. 6 Mn Os: 2.0 

N202lil CaO: 39.8 OraOa: 41. l Mn01: 1.9 BaO: 1.1 

E28L Cu: 23. 7 Fe 20. 9 ~l : 1s. e Zn . 1.3 I 

Nil 1 CuO: 49.0 ZnO 4316 

Average diameter of pellets: ti> 5x5 (N202D, N202E, E2SL) 

tb6x6 (N2ll) 

Tht resulte 0£ Examples l thl'OU.gh 15 and 

Comparative Examples l through Ii clearly show that, in 

the reacUone producing 7-octeu·l·al with varioua copper 

cat1ly1ts, ao·presence of hydroren redueee the amount of 

2,7-octad.ien·l·al b:yproduced, It is aho understood ham 

th• resulte of Cont.paratlve Example 2, that the amount o! 

the ca-present hydrogen exceedln1 the range 1pecified in. 

the inatant specification redu.cea the aelectivity to tht 

desired 7-octen·l-al. 
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Table 2 

CataJ.yat Nt/H1 ODA/lb Temp. 
Con.•. 

Selecth1:it'!'C%l to 
of ODA 

(vol) molar ratio (C) (") OD OL '1.0RL ODL OA 7-0EA H.B. 

Ex. I N202D 96/5 90.5#9.5 240 97.l 3.0 13.0 71.4 3.6 1.2 6.4 0.6 

" 2 N202D 90/10 82.1/17.3 240 96.8 3.1 11.'1 68
1

.9 2..2 1.9 11.6 0.4 

• 3 E26L 96/6 90.5/9.6 200 '95.3 2.5 2.9 '18.5 fi.O 0.3 8.7 1.3 

" 4 N2ll 95/5 90.619.5 240 85.4 2.0 6.'1 67.6 6.9 1.1 10.2 4.1 

" 6 N202E 90110 82."7117.S 240 94.3 4.1 1a.s 63.6 3.6 1.4 7.5 ·6.2 -.--. 
Comp. N202D 100/0 - 240 86.4 l.G '1.4 '10.2 12.5 0.5 4.. '1 0.1 Ex.1 

" 2 N202D 80/20 70.7129.3 240 91.4 S.7 9.4 58.8 1.1 3.2 19.3 1.8 

..., I " 3 N202E 100/0 - 240 14.0 2.4 1.2 52.G 13.9 0.6 6.3 13.9 I -=-_111 

-en I II 4 E26L 100/0 - 200 93.8 2.4 4.8 '17.2 9.8 0.2 ..(,0 1.0 !!!!!!!! ::r 
~g - ..... 
iiiiiiiii ::c: ! • 5 N211 100/0 - 240 87.1 l. 7 5.4 67.9 11.5 0.6 5.9 S.6 -II) -Ill =tc 

I GHSV; 480 (hr ·•). LHSV of ODA: 1.5 (hr ·I) -g 
-~ .,,, I Codine 
!!!!!!!!~ 

a. I 00: octadienes. ODA: 2.,'l•odadien-1-ol, OL: 1-oetanal. 7-0EL: '7-oeten-1-al. ODL: 2. T-octadieu-1-al. 

7-0EA: 'l·oden·l-ol, OA: 1-octanol, H.B.: high-boilinr compounda 



lh;1mplt e 

.Re a c ti on w a • c a r r i e d o u t w it h a ·c a t a 1 y 11 t o f ca p p e r • 

iron.·alumiuum catalyst (E2SL; made by Nikki Kagaku Co., 

Ltd.) at a reaction temperature of ~uo• C and by teedinr 

2,7•octacliu1.·l·ol at an LHSV of 1.5 hr·t and a 95/5 by 

volume nitrogen/hydrogen mi_xed gas at a GHSV of 480hr·t. 

The above volume ratio co:rreep1n1d1 to a molar ratio of 

2,7-octadien-l-ol to h1d.:ragen of 90.5/9.5. The change 

with tim.e of the :reaction result1 is sho!ln in Table 8. It 

h understood that good reaction results were obtained. 

even 200 hour& after continuatio?l of the react.ion 

operation. 

Tat?Ie a 

Reaction Con.version of Selectivity to 

time .Z.1·octadien·l·ol T·oc:ten-1-al 2, '1-octadien· 100al 

Chr> 00 (%1 (%) 

5 99.0 "16.8 s.s 

50 95.8 78.2 3.1 

100 96.l 7'1.4 3.3 

200 95.G 76.7· 3.7 

Qomparativt Example 6 

Reaction wa1 carried out with a catalyst ot copper· 

ir o n·· a l a m l n u m c at a 1 y a t ( E 2 6 L; m a cl e b y N i k k i K a g a k u C o . , 

Ltd.) at a Teaction temperature or 220· c and by feedinr 

2,7•octadien·l·ol at an LHSV of 1.5hr.1 end nitro1en gaa 

at a GHSV 0£ 480 h%'·t. The ehange with time of the 

----·--- I 8 



rtaation reaulta ii ahown in Table 4. It is unde:ratoocl 

'hat the conditions employed here without. preaeuc• of 

hydro11n led to a significant byproduc:tion ol 9,1· 

octadien·l·al aricl a decreaae in both ot the conversion 

and the 1electivit7. 

Table 4 

Reaction Conversion of Selectivity tg 

time 2, 7·oct_adiezi·l·ol 1·octen·l-al 2, 7-octadien·l·al 

<ht) (%) (%) (%) 

G ta.a 76.0 10.0 

50 87.5 73.6 11.5 

100 76.6 72.2 13.1 

Examph 7 

Reaction was carried out with a catalyst. of copper-iron-al 

uminum catalyst (E26L; made by Nikki Kagaku Co., Ltd..) 

at a reaction temperature of 220° C and b1 feedinr a 90/10 

b )' ZQ o le I 2., 7 • o ct ad ie n • l ·a 11 '1 • o ct en· l • o 1 mixed gas at an L 

HSV of 1.'7 hr·l and a 9812 by volume nitro1en/bydrogen m. 

ixed. gae at a GHSV of.,80 hr·l. The abov·e vohame ratio c 

arreaponda to a molar ratio of 2,7-octadien-1-ol to h1dro1 

en of 96/4, The change with tiDu of the reaction reaults i 

e ahown i:n Table 5. It ia understood that no chanre occur 

red at all in the catalytic activity even after a time elapt 

e of 100 hours. 
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Table 5 

Reaction Conversion of Se}ectiyity to 

time 2, 7·oc:tadlen·1 ·ol 

(hr) (%) 

5 98.7 

50 99.0 

100 98.5 

Cqmpa.rativa Example 'j 

7°octen·l·al 

(%) 

85.8 

85.2 

85.1 

2, '1·octadien·1 ·al 

(%) 

0.6 

0.7 

0.8 

A lOO·ml three·necked tlask, which was connected t:a 

a distillation apparatus. equipped with an 

electrom.arnetic stirrer, an inlet for liquid and. an 

anothel' inlet for gas, was charged with SO ml of 2.'7· 

octadien·l·ol and 2.0 g of Raney.copper(made by Kawaken 

Fine Ohemic:al Co., Ltd.) and was immersed in an oil·bat:h, 

wlloae tem.peratui-e was 1X2.ain.tained at 205 • C. With 

Ti r o r o u a a th r in. r o t th e m. ix t u r e in th i e f'l a s k , h y d r o g e n 

ga• waa introd'2oed into t.he f'laek at the rat.e ~f 80 llhr. 

and 1,7-octaclien-l·ol was continuously lntroduc~cl at the 

rate of 1?0. ml/hr. As the distillate wae collectecl at the 

rate of l'TO ml/hr, th.e volu11:1e of the content in the 

reaction. fla1k wae controlled to maintain about 80 ml. 

Aftel' etaUng the reaction, t.he diatillate was periodically 

analyzed by the aame method described above. The result 

is ahown in Table 8. It ii understood that the aelect.lvity 

toward 7-octen• l-al is low and the activity of the 

catalyat decrea••• as the reaction proceeds. 
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.Reaction 

time 

Chrl 

s 

10 

20 

Conversion of 

2, 7-octadien·l·ol 

(%) 

93.l 

86.8 

59.2 

Table 6 

Selectivity to 

7·octen·1-al 

(%> 

9.1 

8.9 

8.$ 

2, 7•octadien·l·al 

{%) 

0.2 

0.5 

1.1 

In Tables 2 thro:ugh 6, the selectivities were 

calculated based on the starting material ODA. 

Obvioualy, numerous variations and moditications of 

the invention are possible in light of the above teachings, 

It i.1 th•r•fare to be u.ndel'stood that within the scope or 
the appended claims, the invention may be practiced 

otherwise than aa specifically described herein. 
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What is claimed is: 

1. A proct11 for producing 7-octen·l-al by iaomerization 

of 2,7-octadien-l·al izito 7-octen·l·al, which comprhee 

teeding 2,7°octadien·l·ol and hydrogen to the reaction 

zone in the presence of a copper catalyst. while 

controlling the molar ratio of 2,7-octadien·l·ol to 

hydrogen within a range of 99/l to 71>/25, and effecting 

iaoJDerization in the gaseoua phase. 

J. The p"roceea for producinr 7-octen·l·al according to 

Claim 1, whel'ein the molar ratio of 2,7-octadien•l·ol to 

hydrogen within a range of 97/S to 80/20. 

3. The proceea for producing 7-oete.n·l-a.l according to 

eit:he:r Claim l or 2, wherein Z,7•octadien·1·ol and 

hydrogen are, while being mixed with a carrier gas inert 

to the reaction, feel to the reaction zone. 

4. 'I'he pro~e•• for prociucinr 7-octen-l-al accorcling to 

Claim 3, wherein aaid inert carrier gas h nitrogen. 

a. The procesa for producinr '7-octen-l·al according to 

any o.ne of Chima l throurh 41 wherein said isomerhation 

ie effected at a temperature in a range of 100 to 2eo• C. 

6. The proceas for producing 7-oeten·l-al according to 

any one of C 1 aim 11 1 th r o u g h 5 , w her e i n e·a i d 2, 7 • o ct ad ie n • 

i .. 01 i1 fed to the reaction zone at an LHSV (liquid hourly 

apact valocHy) of 0.01 to 2Q hr·1. 

2 2 
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