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28 July 2006 DESCRI PTI ON PROCESS FOR PRODUCTI ON OF

ETHERS Technical Field The present invention relat %Ju]y2006
to a method of 5 producing ethers, which conprises

subj ecting a conjugated diene conmpound and an al cohol

to a telonerization reactDBESCRIRFIONConposition

having a catal ytic functign wWhi ' for
thi s nethod. EﬂﬁggﬁﬁﬁoEQBe&ﬁ&PQéihéﬁeégn?%P#§§Lion
are useful to for startydwhAPeeii eheid various

pol ynmer, and for internediates of flavors and the

| i ke. BatiegrpresleAtt iAviesitoine i valatesr dactd greidicd of
conj ugat ed di ene conpound neans an oligonerization .
PERAT GBI < BREB) uFIIER A9TRF LA HFTREtpdne conjugated

ek Am HH&LQ%@“JH‘%I&%@&@”EO ROl 2@ £zafion

reaction wherel mol ecul es of butadiene react with
trenmlteioin £ @hdaac eopuersd tiavi npawdngcts vaathlyEbgefunction,

such as, acetic acid and the |ike ive a product
B’Eié-lﬁ:}’aslsl-%‘&e]?ﬁx?§f,d7[}-g’c‘i a’g?’eﬁem?\%g”’%e li ke can 20 be
”E”t!OHg%qéfsiﬁrsae&@dey thdPpragdeHh GoRGion are useful
particularly, "a palladium conplex coordinating

fbas pHisnesi sgometer isdperabrvaripuist podameratangsfor

for teloperizatiqgn__reaction of cqonj,ugat ed di ene
BHSHRA FakeS Pgrf&ﬁﬁﬂﬁﬁxa Eﬁ?lg ﬁﬁ%\Reagents and

Catal ysts, Witten by Jiggci?gdund Akl i shed by John
Wley & Sons, pp. .423-441 (I1995)]. However, use of _a

pal | adi amtedipiexizatidnnaEantiphoefhpnesnidigated diene
catal yst_ for industri.al_ teloner] i i LS :

EOTRAG TRER R RIdBT T pEoBleaeaq D th 35 2 conjugated
BakhadidiRsoRd e¥ peeoiditaté NgE pAospkileeplsiinis peactant.

thermal stability, and when a telonerization groguct .
End sxamnke yst teassiom whereépapaied gfples of butadiene

EEBR S0 R1pEOTY e 7 SERRPIREE AU b v
BoHRloyen GANFIRt abeacetic acid and the like to give a
product such as l-acetoxy-2,7-octadiene and the like can
be mentioned.

It is known that a palladium complex, particularly,
a palladium complex coordinating phosphines shows a
superior activity as a catalyst for telomerization
reaction of a cbnjﬁéﬁﬁéd{diene compound [see, for example,

Palladium Reagents ahdiéé%élysés, Written by Jiro Tsuiji, .

Published by John Wiley & Sons, pp. 423-441 (1995) ] .
However, use of a palladium ccmplex coordinating
phosphines as a catalyst for industrial telomerization
reaction is associated with the following problems. (1) A
palladium complex coordinating phosphines shows poor
thermal stability, and when a telomerization product and a
catalyst component are separated by evaporation, the
complex is decomposed during the step to precipitate

palladium metal. As a result, the catalyst cannot be
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1 28 July 2006 reused easily and the precipitated

nmet al causes problens of piping blockage and the
like. (2) To mmintain thermal stability of the  25July2006

pal | adi um conpl ex coordi nating phosphi nes, the
Fexaabreas kivr andhdilel poee bphtatesk defal awdaat paoblems

hi, 1. atom of , t | | adi ile the .
e A 5 L kR 08 Sttt "EF *Bhos pB nd e AL ER L pghermal
stabiilisy obs | BRePBLIAINE 0BBHE 5O b TP MEing

phosphi nes, it degrades the catalytic activity.
Mbesplemes proheersagidipmnetusasehonlicheontain an excess

trati f.10 ph ine_d h dugt i .
SHSEST o (P adbnins B0 FefH RE st BRI A R i Le
eXeepT NG 8, andedicadad Habah¥t bE dBsHHInANEnkBAces the

li ke occur. Fromthe_ above aspects, a conmpound having
atabdddihatahgtbe opadipdium comphexsgoloras nat @i um

like d.exhi hi ti a 15 tel oneri zat,i on
B8 ebHG ey £E pagh ali de Lo sA IV BIR, =Rty 1 g woreover,
pheppemze st Hed Hodebas aren f epoet ednvRaraidtion of

conju%qted di ene conpound having 4 to 6 carbon atons

RREsebhiBro-dug cohothar progustieren edf | BhopPhdnes awtdefas a
I 0, s I S| | socyani.de LGh is a

foiEho i VOHETHEEIRE S R R R O oS,

deyradegalcamaippci et herivies, dd €xanpirve WSur. From the
3670029]. In Exanples thereof, a telonerization

3he¥ei 8APSCLE 3-p eFAPEHRdaR@ Y IR hanePord ivatding Reperty

. h < y o e

1 MBaRedo e Alp AT T EREMIRIPRLT knibicing o
ybdrobeiybitdacy arvaet { 01001 h@ 0 beasi dahantiedf as a ligand

bi s(1, 5- cycl ooctadi ene)nickel relative to

LERidat B %ﬂﬁpaﬁﬁﬁeby 1- met hoxy- 2, 7- oct adi ene and
3-met hoxymd  §5QCHhAW Y PepBRtaid G dlle fn &t E8nJligated
91:9 (mef&%t ?at%b). 30 V%e%pa ca?%lyst %ysten1 njlgate
dicrpe | sompoand dlestimgnpotnd 6 aatbowcybomseans asadno-

f.or telonerization reaction of a conjugated di ene
AR R BRd SAOBIRA L 2 Rl Pe FAMATCTARES O & catalyst
A} €oh | ¥hhprekile & sopohiaddi Hiranpr P8ugt nbi-phosphine
type ligand, and a nickel compound to give unsaturated
ether [see, for example, USP 3670029]. In Examples
therecf, a telomerization reaction of 1,3-butadiene and
methanol is carried out in the presenée of a. catalyst
system comprising bis(l,5-cyclooctadiene)nickel and
cyclohexylisccyanide [0.001-0.01 equivalent of bis(l,5-
cyclooctadiene)nickel relative to 1,3-butadiene], Whereby
l-methoxy-2,7-octadiene and 3-methoxy-1,7-octadiene are
obtained at a ratio of 91:9 (weight ratio).

When a catalyst system comprising a nickel compound
and isocyanide is used for telomerization reaction of a
conjugated diene compound and alcohol, the terminal-
position selectivity of the alcohol-addition product is

about 90% at the highest. Since the yield of substantial
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about 90t at the highest. Since the yield of

substantial 2 28 July 2006 |-position substituted

ether is low and the catalytic activity is |ow, 28 July 2006
| arge anount of catalyst is necessary, thus )
lrpofsfiitdicent substheuicedusttier et how. and ddwr t¢ahalytic

telgnerization reactiion using a .5 palladi.um.,atal yst
nﬁe? r883&%¥§t 1 Xecessary,

BEMMILE gt i 19 Bgeft- LBFES M carbehe

2803 NN PESPNERe hhoand hasaPeepialereitrd [ see, for
exanpl e, DE 10128144 Al and Angew. Chem Int. Ed.,

vol . 41Inppddizoixbril308 telemErizetivnrbgastdom alsing a
het erocyclic caybepe has high 10 el ectron-d td

B OSBRI HF 5 GONRE ME 0 o hEERPen R £hg
ﬁ@?é@b dINE VEd PbEhe Q@t@xﬁﬂhiﬁwéggﬂﬁﬁﬁ ligand has been

eterocyclic carbene shows a remarkably increased
ebpotrted [devesi tHor Therwpdes, RE phPladildh &dnpingk Angew.

oordi natin ni tr ogen-cont ai ni e CY,Gl A r bepe
§E§§upé£ﬂbmgﬂ$Li;%° heft _IFgfaB£$§€§£§§g é%gW?)a% 4
ﬁ%%b%-%r?éaviﬂ£n§0hb\tletrxbdyrblpé! datbeneatdid iigh
reaction and the |ike. Such palladium conplex is
&hewtiroo-feonstine nropesivaland Hirmoypbiimgls with a metal.

A TFFRc coRFAMI 1A Y L3 olgie it FEREERoH SN (hao

hékerdlylcaaes dDibéxanBhewsPlattémar debals ikreaved. electron
, pp. 50- 64 (2002) and Advances in Organonetallic .,

Teeaityry, Thelrefopse, pp. PadladignoyTpler FeeEaRting

reported that, when hi i a : :
AEPRPEER-G A e BB Br SR 1 GaBEHeN 3 spperior in
Rt baR0| stiibE IGORP| £XdSbhvwsSiglie PioPScpradydtividgtivity in
(TON, turnover nunber), selectivity of . .
exidnbavepasidibirni repetiomhand &R LLkR -pr SGh Baffadium

i zati lectiyi r i i
SORBTEY 33, M £ bR R IR fE:hT RS il ing
AsgenionehericH nis Milzoruvgli-Hekk ppeatfeof8asiz@NAryl
and Journal of 30 Ml ecular Catal ysis A Chenigg*, he 1ik
Glolorids, Syzulis-Miyaur2oGoPpPling (ePRFELPLad o the like

HééQQ @oBaEQ@HﬁfQFOﬁfgﬁfnum Metals Rev., vel. 46, pp. 50—

64 (2002) and Advances in Organometallic Chemistry, vol.

48, pp. 42-47 (2002)). It has been reported that, when
this complex is used as a catalyst of telomerization of
1,3-butadiene and methanol, the complex shows superior
productivity (TON, turnover number), selectivity of
terminal-position of the methanol addition product and
telomerization selectivity, as compared to a palladium
complex coordinating phosphine [see, for example, Angew.
Chem. Int. Ed., vol. 41, pp. 986-989 (2002) and Journal of

Molecular Catalysis A: Chemical, vol. 185, pp. 105-112

(2002)].

In telomerization using a palladium complex
coordinating nitrogen-containing heterocyclic carbene, as

mentioned above, the rate of an oxidative coupling
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coordi nating nitrogen-containing heterocyclic carbene,

as nentioned above, the rate of an oxidative coupl

3 28 July 2006 reaction of 2 nolecules of a 283uly 2006
conj ugat ed di ene conpound increases due to the

ebeetion ddhal imglecopest pfofa tdenj ngategleﬁh@ém Fempgund
heterocyclic carbene, byt the rd&? a reduct 'ﬁf of the
ERERPASESo YR AE? | BReELSHIE W HP P01 BANRACE

rf@%%ﬁ O ?ﬁﬂéﬁfﬂfﬂ AR+ICR - PAsecaeBdnel, 0 it agitiedrate of

um c nplex coordi nati ng
@It:édgernaa@t@lmngathenem@aﬁ1mclaeggmes slow. To enhance

Consequent probl em occurs i that the sta
rﬁaatﬁaru @dﬁvﬁ}rﬁ%ﬁ‘rﬁl’ex%‘o&xtﬂqﬁﬁ s hetd® ¥d'Hs 'ddaed to

fhl' 8376 eas,c}‘érﬁﬁkgﬁt Roamkali et oA DRREregRAPIc It ddn ing

ai ne reover, Is assuned that, when
Edﬁbrb&hwnﬂdzmarbenes |ﬂdmﬂﬂquﬂnydperaopwgghgmjqqﬁyrs in

L ST Lo T LS G U ainacing
&PEESQ!egxg c%fnti £ O 83 o 1 Pk PhAgbBhec kagm dltiebé 0

pr ecl tion o 15 a base and the like will be
s Diteddedireasidly i ondbreprels et siexpesvBgd Fhata when

e

é‘é’cé?? gﬁt@ifﬁﬁlgahgaewcﬂé@sé?ﬁrbﬁéech&ah@tmeaictlv1ty
as a figan 20 Furthernore, a telonerization reactjon

w1 bgba deaizatsdm sntdabpetoutheohl pusc pfnicRryesion of

used as a non-. phos hlne | Lgan S e
{S8e:i0n oAk e, BAvLagstiiihads aB Se By Witarion of
@nbgééwﬁHﬁtﬂHﬂfiﬂkeaw1uQ|@@Hbiﬁ&meédteaahlaﬂdﬂtlonal

3- but adi ene and 25 trlnethylolpropane |s carrlénL
pnobhempp.@s@qqee@teq 1@af:5qa)tsttl'§,sggﬁ1: an ecomes

%@% %1 hen ?gggsgg %)%@% g&lréﬁdto separately

ver

éfﬁﬁﬁ&bi@éWd¥E¥Wé9HO&Bhwwﬂdxﬂﬁaweuarasybﬂaaxnaﬁ@%me to be

and butadi ene used, yield of the product, reaction
LY. -] aﬁda3649ﬁﬁ¢1ke are not described but it has been

ag;yogf Or%§%§£g¥g,cgt@Q&SE&%@Q@%&&%VP§£E¥&E%t@@ing a
palladium catalyst, wherein isocyanide is used as a non-
phosphine ligand, has been reported (see, for example, JP
$48-43327 B, USP 3670032). 1In an Example therein, a
telomerization reaction of 1,3-butadiene and
trimethylolpropane is carried out in the presence of a
catalyst system of tetrakis (triphenylphosphine)palladium
and cyclohexylisocyanide. However, the ratio of

tetrakis (triphenylphosphine)palladium as the catalyst and
butadiene used, yield of the product, reaction time and
the like are not described but it has been only reported
that octadienyldihydroxymethylbutane was obtained as a
main product. The present inventors have found that when
an isocyanide having hydrogen on the carbon at the g~

position thereof is used as a ligand, the hydrogen is
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mai n product. The present inventors have found that

when an isocyani de having hydrogen on the carbon at

the a- position thereof is used as a ligand, the 28 July 2006
hydrogen is 4 28 July 2006 elimnated by a base used
ﬁddmimateﬁohgrazwaan1usﬁdtfon thehmakqmmritagibm reacticn,
the deco sLtlon of .iso anlde andg iJure to

R L B RPor s SRGPRAAAL thed (6 1pFuRpiae dnd a
ANl A0 €5 Snbe! Q@ierl'nztlé'}ﬁj&ét ghyetildda 4S19gand, and the
mar kedl y degraded (bel ownenti oned Conparative anp e

2bjedt1fﬂmmtepnraedaEmaﬁnmsrnnnaqvaatakXEWahmgends1s

con%l%{ ent%%%ﬁ@ 39 i &}rﬁfgaﬂl‘%ﬁgll%g]sggt | p%%%a %?gdﬁg\?glple 2) .

TQURG e D) PRBAAESARIAIL] MbEBolBS  USG Rlydn PgL! adi um
al ready 10 havi ng phosphorus [igands, in that it

snmmuan&nmlzousddnamnhwaﬁpabbcganmd@auakyﬁbyalready having
rkedly | owering,the ate of the reactio
HBGFERSEt el e8i08el olhR, RAPHFTE AREBRG0HS Tave found

Efeba_%ly |d§sé§§8§:b&” Wit Qudrepiboped a @dh¥Calready
anple 3), and therefore, the termnal 15 position

bemm \nhqspho:eusstlmagms «CHet ntBakedtti wupprgsses

lc ddi b Th
Ra68nalien, ok RSRRYBRAME T THEr CPHoTARAAR LG Larering the
gatal Bt te heasbednpearlUtaci fi@esaRRR! MYy TeEwLedtivity of .

or the conversion ratio of butadi ene cannot be
ahepbgdedn tmz:falseplzélé@ommi@m ébeéﬁ@vsﬁmfwsoned

suff client iQcrease | har _
8&%3% am® s’&?%%%?eggf' faﬁléj I%ve:ﬁ? Bhert %e f‘ﬂere?%%g
ﬁ@sﬂ)b]l@@lt sas‘lé&newieﬁen& lef]V@’ﬁramghtocthw Gelectivity of
conposition used for a telonerization 25 reaction of a

2baPhgat adidditelrn cla%@mﬁa 39w -an e opbesenfhiigiyentors have
£i<9£>e§8§§ldh'aggnt°l f‘éﬁ{t& 'V'%ﬁ(% é‘rﬁguﬂ@ &% af fcoéfgeﬁlyst to

an al co on pro Selectivit
berussedl pmsﬁumd;(sﬁéacghho@a:en :S@diﬁcéd\{l o) tie aconversion
| ow cost. 30 Another object of the present invention
ratig of butadiene cannot be increased, because
ceoordination of phosphorus prevents sufficient 1ncreaserin
the charge density on palladium.
Disclosure of the Invention

It is therefore an object of the present invention
to provide a composition used for a telomerization
reaction of a conjugated diene compoﬁnd and an alcohol,
which expresses high catalytic activity, and which affords
an alcohol addition product with high selectivity of
terminal-position (straight chain selectivity) at a low
cost.

Another object of the present invention is to
provide a method of producing ethers industrially
advantageously by a telomerization reaction of a

conjugated diene compound and an alcohol using the above-

menticned composition.
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provi de a nmethod of producing ethers industrially

advant ageously by a tel onerization reaction of a 28 July 2006
conj ugat ed di ene conmpound and an al cohol using the

above- nentioned conposition. 5 28 July 2006

Accor di Agioprdirgpy esthe pressnonineentéont gedates to a

SRR TR LRI T TR et s dsocyanice
g_la res¥ifd bR thB 2canhiR 3(pfe the sane or

ifferent and each is an optionally substituted al kyl
group, RIR8RCONG! | y sukdt) tuted al kenyl group, an

tionall titut | ant i | _
SREERIEL WS R 4 ) QiR e AR g omcn 15
gﬁrgb%faﬂﬁf¥*kgﬁbﬁ&@%ﬁﬂéﬂﬂ%iﬁﬁlrﬁkﬁuﬁ, 13 cHbOEnally

at om bonded t'hereto [hereinafter isis to be .
sebetidad ttegd aslkenyagirdap armh cophenpdpyesatsii tyted aryl

the f I 11). "~ (L 1), wh i M. i | kal i
8P ol af (e Lithaly, s BRECGLAr I S S [ qr two
S ¥ Hep0RRb Al a1 8) eBkmonaldye Fobskil Ubedupitedether with a

group, an optionally substituted al kenyl group, an

oprbonakityms dbxndedt tHexeyo group or an optionally
ubsti.tuted aral kyl . group, when. M is.ap al kal.i .
SShihEnEns ik 18] SIS P iaheR Fo gk tsdBdhice (1,

@hdahi paseadbr@idhted2Byt hale NEdBmiZlal heTgi naf t er
thisis to ge referred to as base (I1H The present

i nvent M{ORE)gt es to (d grpduction nethod of ethers,
WL £84 GOPLI S es, sy efﬁ' {&%t%lforklr?gﬁfg%%%”%ar h metal or
conp f cof 0 a

ound and an a 0 ‘eloner1zztion reaction
am Zhithe Mmesence mfdidgenbavemyenin wiethi 6papdyi substituted

as a_ catalyst to give an_ether. The conposition of

3 Hey pr g5eHP i ArePbhoralpyoihatiwited| awkegal, group, an
SHLEATE G S AR Yol P obel pEEraAt "
substituted aralkyl group, when M is an alkali metal or an
onium, then n is 1, and when M is an alkaline earth metal,
then n is 2,

[hereinafter this is to be referred to as base (II)].

The present invention relates to a production method
of ethers, which comprises subjécting a conjugated diene
compound and an alcochol to a telomerization reaction in
the presence of the above-mentioned coﬁposition as a
catalyst to give an ether.

The composition of the present invention is provided.
at a low cost, expresses high catalytic activity in a
telomerization reaction of a conjugated diene compound and
an alcohol, and affords an alcohol addition product with
high straight chain selectivity.

According to the method of the present invention,

ethers can be produced industrially advantageously from a

conjugated diene compound and an alcohol. According to
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30 an al cohol, and affords an al cohol addition product

with high straight chain selectivity. According to

the nethod of the present invention, ethers can be 28 July 2006
produced industrially advantageously froma _

¢dy mptlkad dpEnsheopxrarhn indinuanilicshomoyeevedi nd ingar

S5EA D EE AL, = TEANA L HEY8i HORPo BRAISE (0 o bBonerminal

2@GLbd pibguEeaNindu s o3k PPy Paadused ddulistyial |y

advant ageousl y. Best Mode for Enbodying the I'nvention
5 The pal | addestcMapgeufdr Embodying thleadnrentiond

o oper TR P AESHR, e B o0 508 Bratifary Limscea
gxaniry #s divaisss nRA IRl ERbLY St BBl hgdb¥Bherty

formate, palladium acetate, palladi um chloride,
p&l Pagisphdrwsi demppainidsdihawe 1andar fomateeranl ¢ adé ushivalent

fatg, | | adi itrate, | L adi )
Ba Bl Fafts ‘Thehiak Gnfiaalihateamess, palladium
deekbeid dpal el bmbehilorsewanpael pakbadiBnide, palladium

di chl oride, sodium tetrachl oropall adate, potassium
carbaslteroped ) badivmasylfiate | jkelladium nitrate, palladium

' hhenzyl i deneace e) pal l.adi u 1. . . .
PR AR R4 EEr R R BB R T 4R 1P Tapgipmy i onloriae,
bysl(eobuagilenmPpdhadeyPaantidinen | dkehtariBR, sodium
mentioned. As the palladi um conpound to be used in
tohbrRbBLCGPRA L rdake spefarisdany | jetaaghigremal ladate and

| @i um ] r .a.0-val ent

B TAKST SR i TRbEn R e Bar 1R

st hbi(dibgnand idehusiceabnaydilpiiladyumandia (1dis~al ent
al | adi um sal t isa:f)arti cularly preferable in view of

tPPetaddene)mal brdivm pnddhetlikeycan ber mengioned.
K@Stﬁéogaﬁghgﬂﬁﬂnc bﬂnaekﬁpﬂé“ﬁggdoina%§ﬁ$ﬁgation with

additio onmerl zation selectivity.
arsoCyaoydeide) (I alsodieddened ral bsdisoncbmplo@andris more

car pyl am ne, .and produced easily and econom cal ]y from

Rt S5 PASpSAATNG AMYRLEPE PREIGIIHR copRpound 4n visw of
éﬁ%&&§f&5£99ei%%ﬁﬁﬂif%§ fhé iBistrial availability, and a
divalent palladium salt is particularly preferable in view
cof superior catalytic activity, selectivity of terminal-
position (straight chain selectivity) of alcohol addition
and telomerization selectivity. _

The isocyanide (I} is also refefred to as isonitrile
or carbylamine, and produced easily and economically from
the corresponding amine.

In the formula (I} representing iscocyanides (1), the
alkyl group for R!, R? or R® may be a straight chain,
branched chain or cyclic alkyl group, and an alkyl group
having 1 to 8 carbon atoms is preferable, such as methyl
group, ethyl group, propyl group, isopropyl group, butyl
group, isobutyl group, s-butyl group, t-butyl group,
pentyl group, 1,l-dimethylpropyl group, hexyl group,
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al kyl group for R, R2 or R3 may be a straight

chain, 30 branched chain or cyclic al kyl group, and

al kyl group having 1 to 8 carbon atoms is preferablzgtjmyzo06
such as nethyl group, ethyl group, propyl group,

heppy0 pg&g@mrchI ybrogpouia,. 1 svpRtyetgeverhyskingyl group,
group, t-butyl group, entyl _group

ayaleapsatmy awrg%agphﬁe%ﬂi IFO: FYSORERFVlFEEOUP,

gfgixkc%gﬁu réﬁﬁy'n@rQHQ’l&kﬁf&:%ﬁftéfﬂgﬁyllg%ﬁﬂp may be a

oup, yclopent yI™ gr oup, cycl ohexyl group;

SYEL OBRPL ¥haghOubrasyhbdoehyigranpecpoli the lkidny 1 Keoup,

al kenyl group may be a straight chain, granched chai n

#hd cyB| pdkemdndreRuPavingng &P of kKeRFPOGr Bl Ravi hg

é}éPe§aBﬁr?O”F%EP@&éﬁb%8f60§ﬁ | &rd&i, eXeMPhe grudy] crotyl
roup, a Fyl group,” crotyl ~grdup,” prenyl group,

&r HER ENP I eBRAUR r Fah £ PE ehpk egvdlyrduap pc6 ehpptenoup,group, 7-

cycl ohexenyl group,_ cycl ooctenyl - ro%gﬁafd the |.ike d
QGFEREL nEROMShe FY STHRERX DK s GAGLePRESPYL FToup an
HEUPPLEPELANY YndiF¥ FoR0al! OFHRSY APk A5288B 5300 alkenyl
or a unctional group on the carbon atom “As the atom
desifesophidheddy dave &or adoanjlesidebahydergaoratom or a
such as fluorine atom chlorine atom q%onlge atom o o cid
FUf RECBRSNETANP tHe FhReC2ERAT 1AM ke RANTHE aTOM Desides

%é@?ﬁdatéfh,t %xlges{&ﬂngiggnal HY 1B n f 2F ofX BTRIHE.a AN

group 's t hoxy group, ethoxy group,
fi ogr bpexygtgmQucidigr ie &tkm, @mamxngbayoahkg ine atom

havi 1to 8 t : ;
D Y aREocy Pt S R0 GROUPY SR L apHERy T RS R
A POXYha 8" ggg@gd tde ékkﬁg?@g g NENkbePedgrddpAsuch as

the aryl gr r R, R2 X3, an aryl group .
ntesthiangy 60 0uR) cartyoty abeeDi s LSeEfraRe¥ e, 95aER afd the like

Grime by BRataT S ePRcBRY TS durto te: FRLEg =toms) ;
P Pgub@ecvdﬁ%(?¥bﬁ e hgﬁﬁdﬁ#lEﬁfbﬁp;aﬁe&bmdgdup (oxo
group having 7 to 20 carbon 25 atons 1s preferable,

gdp as benbykygr@mpuma@ndhyhﬁeﬂﬁﬁe ¢pBube mentioned.
TS LN G TR RPN, grous
having 6 to 20 carbon atoms is preferable, such as phenyl
group, naphthyl group, indenyl group, phenanthryl group,
anthracenyl group, tetracenyl group and the like. As the
aralkyl group, an aralkyl group having 7 to 20 carbon
atoms is preferable, such as benzyl gfoup, naphthylmethyl
group, indenylmethyl group, biphenylylmethyl group and the
like. These aryl groups and aralkyl groups optionally
have an atom besides hydrogen atoms, a substituent or a
functional group on the carbon atom. As the atom besides
hydrogen atoms, for example, a halogen atom such as
fluorine atom, chlorine atom, bromine atom, iodine atom
and the like, and the like can be mentioned. As the

substituent on the ring, for example, an alkyl group

having 1 to B carbon atoms such as methyl group, ethyl
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have an at om besi des hydrogen atons, a substituent or
a functional group on the carbon atom As the atongjmyzmm
besi des 30 hydrogen atons, for exanple, a hal ogen ato
such as fluorine atom chlorine atom brom ne atom
igotiue, apoepyangricup /| | keopropyilhe daue, damtbb group,
menti oned. As the ubstjtuent on the ring
B &Y L 2T arRy| S iﬁlﬁa‘/ hevPHg - 1"12’“8‘- %‘P]“Btoi?x?ntyl
; vl Cgf8u » cyclopentyl
SHIREAS HBLPY! gFoP, lfé;m/ 8g28upl! b ARPP g86aHP v
propyl’ group, isopropyl group; bufyl group, isobuty
gnmnp sepol ghegydugrauputgycjobeptylerdsdup gr oyplooctyl

h . cyel
sestip 45 |Bhsx§ﬁ*(§7-g[?31“paéy€%¥ip COWB: SAPL AR Y 6 carbon
atonns e LBevhiin QYhygr%&%dﬁﬂ”éﬁb€y1°g§oup,

‘carbon , atons sucﬁqés vi nyl group, “allyl" group,

pr@mwlggxmmp ﬁrhmweqykngxoﬁpheﬁehﬂ@ﬁﬁnxk)group. 7-octenyl

6- hept 7-0ct h

G800 Gt OB AP 1o AR R Y RLDOFREEY I PP gPBuFhe
haveng #h ta@rﬁ) ?EBE%” 1alay S61CRo a8 01 NN | a B6MYPsuch as
tolyl group, group, cunenyl group, nesityl

BhQUW1lgﬁbupbsbpiU@yQMQanM Xy bwp, gﬂ&MmJnnum@ﬁmLpgroup,

inden [, grou bj I | grou nyl en )

SR oub SRR FRR AT P BERY 1t SRty FAbh Eny L
QE@H@ ,anthddeyl i §8oupn @r@ﬂ%yyﬂugrbw ngaﬂprt@njﬁﬁenyl
carbon 15 atons such as benzyl group, naphthyl net
groeup, Dihefenytheyhybrgusup, albﬂph@ﬂgmyllrrstmwp .gr*@@bracenyl

he | ngd the Ilke be_ne t i e
E%E i onaﬂ K‘é? oug gef of & )?grﬁﬁ eYl a3l oxy ql ﬁ’; é%c%o carbon
atoiBt BYEh HHUPen i D0YY oiOU ﬂaapl’i@ﬂ?Qﬂ@ﬂlyﬂr Q_i,nr:mqmd

the like (preferably an 20 al koxyl group havi ng
Bn@anwémeét%)qr@ﬂpnobgpmylwa% gﬂogﬁoqﬁ/&r&ythe like,

SLQUPL K g&%/gr%ﬁxg Cyg{ngﬂﬂ' ndPUP A%”ghéh%gg}'cﬁg%‘l %?roup,

nent i one 5al Ky group Tormned
foR 2xangleR Jrd agEkbRy 1Woiddughes106d bas mtewcbqndpdoup,
thereto, for 25 exanple, cyclopropyl group cycl obuty

|
HrBoBY smt:@pemmprfgpeﬁy IEPIR XY | Eheodfke (Rreferably an
éWf&prpb¥BdﬂwﬂgblﬁéchOegt%lcarbon atoms); amino group;

cyano group; hydroxyl group; keto group; carboxyl group
and the like can be mentioned.

As the cyclcoalkyl group formed by two of R', R? and
R’ together with the carbon atom bonded thereto, for
example, cyclopropyl group, cyclobutyi group, cyclopentyl
group, cyclohexyl group, cyclocheptyl group, cyclooctyl
group and the like can be mentioned,

As representative examples of the isocyanide (I),
for example, t-butylisocyanide, 1,1-
dimethylpropylisocyanide, l-methylcyclohexylisocyanide,
1,1,3,3-tetramethylbutylisocyanide, 1,1-
dimethylbenzylisocyanide and the like can be mentioned.
As the isocyanide (I), an iscocyvanide wherein the group

represented by R'R®R’°C- is a tertiary alkyl group having 4
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group and the Iike can be nmentioned. As representative
exanpl es of the isocyanide (1), for exanple,
t-butylisocyanide, 1,1 30 dinethylpropylisocyanide,28July2006
1- net hyl cycl ohexyl i socyani de,
101&3dh1hmmaatbmplwﬁ)pﬁeieyahlée,andbt-butylisocyanide,

ﬁe t ylbenz i soc anlde and_t he I|k an be

HF %ErPﬁgl%ﬁﬁS%ﬁﬂige(l} "bcyanide
W@%&%ﬂéﬁﬁf PYR i slo®R éﬁ%ﬁgeg by mB&Bz% Shfe.
tertiary & group having 4 9 28 July 2006 to 8

car bon amommesi¢mmﬁkaauﬂé) ambWLngtphseodﬂdm4M§s the alkali

1, t hyl I d 1,1, 3,3
fetad Fan o SPEL et S thie. S seddumy @otassium,
Eﬁbqwf%ﬂl|ée§b@M‘Eﬂdb@H%(liﬁe @snt B A ion@aehsl the

for exanple, hi um sodi um potassi um
a&hamuma ezmihnmandluhédnIexammlbe mawgniecriotn , agalpgum,

kal ine earth petal, e magnesi um. cal ¢ci u
S Ot - (AT L ARG RS RS o Do SRoMaTarstheds | he the
5ACumOHHMM OT £ M EQBmﬁW@nﬂéhméﬂﬂﬁﬂ'UEbB%HHiHml”n 10
phosphoni um” oxoni um and t'he |i ke can be nent i oned.

wBOBDBQanM%rnxmnnnmdamﬂnnhandlhﬂ aanohanmentloned
represeﬂte% gy he follo ngeéfe fornul a (III |
7 0 R5®R rhe a ﬂ‘iﬂﬂ“en 18 e T S ‘“ﬁ"é"#“h

%ﬂeseat%&pfb{emsssauao@md{gom af@bmudld @ptipnal ly
ubstituted al group, an optionally substituted

al kenyl group, an optionally substituted aryl group

or an optionally substituted aral kyl group, 20 is
preferabl ep8 As the above-nenti oned sul fonium a
quonlun1|rﬁpresented by the followi ng the fornula

(I\/) S/N me7 (I I I)
RN g

wherein R®, R®, R’ and R® each represents hydrogen atom, an
optionally substituted alkyl group, an optionally
substituted alkenyl group, an opticnally substituted aryl
group or an optionally substituted aralkyl group,
is preferable .

As the above-mentioned sulfonium, a sulfonium

represented by the following the formula (IV)

R11

|
+
RI-SR10 (IV)

wherein R?, R'® and R} each represents hydrogen atom, an
optionally substituted alkyl group, an optionally
substituted alkenyl group, an optionally substituted aryl
group or an optionally substituted aralkyl group,

10
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Rl I +R9"'"S~Ro (Il V) 25 wherein R9. R') and R

each represents hydrogen atom an optionally

substituted al kyl group, an optionally substitutedZSmezoms
al kenyl group, an optionally substituted aryl group

dis greferabadkly substituted aral kyl group, 10 28 July

2006 is preferable. As the above-nentioned

phosphodifurie HPBEBRBANGHHONRSD (RRRFPRENRYM-h&@ Phosphonium
| O + v 13 14

%%}JI@%%%Q%J(RE% ?O(F%\'ﬁ?mgi'&éaﬁ eR'J'J:-Bé:ac-lar Egrr)’esent S

hydrogen atom an optionally substituted al kyl group,

an optionally substituted al kenyl group, an

optionally tituted aryl 10 group or an optionally

substitutedl ral kyl group, 1is preferable . As the

above- ment i gndd goni um an oxoniun1(ﬁ§yresented by

t he folRan‘t"R formula (V) 25 R ‘18716"~O+ 17 (VI

R ~ R wherei ngd36 , R 17 and R16 each represents

hydrogen atom an optionally substituted al kyl group,

an optionally substituted al kenyl group, an ‘

optionally substituted aryl 20 group or an optionally

wheseinuied, aRbl kR ‘gradp R*®i saphefrerats#sent$ nhyeogen atom,

above-nentianed formil a up for 5.6 7

38 9bisned 1y Fusafitieed Sy e Pl el qBtiena kY
suBsYiRutdd fakd&nf105rBup, an optionally substituted aryl
group or an optionally substituted aralkyl group,
is preferable

As the above-mentioned oxonium, an oxonium

represented by the following the formula (VI)

R18

|
+
R16-ONp17 (V1)

wherein R'®, R'” and R'® each represents hydrogen atom, an
bptionally substituted alkyl group, an optionally
substituted alkenyl group, an opticnally substituted aryl
group or an optionally substituted arélkyl gfoup,
is preferable

In the above-mentioned formula, the alkyl group for
RS, RB, R7, RB, RQ' RIO, Rll, R12' R13, RIA' RIS' Rlﬁ' R17 or RlB
is a straight chain, branched chain or cyclic alkyl group,
and an alkyl group having 1 to B carbon atoms such as
methyl group, ethyl group, propyl group, isopropyl group,
butyl group, isobutyl group, s-butyl group, t-butyl group,
pentyl group, hexyl group, heptyl group, octyl group,
cyclopentyl group, cyclcochexyl group, cycloheptyl group,

11
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Is a straight chain, branched chain or cyclic alkyl

group, 25 and an al kyl group having 1 to 8 carbon 28hﬂy2006
atons such as nethyl group, ethyl group, propyl group,

i sopropyl group, butyl group, isobutyl group, s-butyl
gredpodtibutgtogpoapd thentddkeravp, prederajrirp, The alkenyl

gg %%Ing%rno% o%gt XEﬁgﬁg‘ﬁgﬁﬁzyd 0 gg}lﬁe%g j‘fﬁlyn Bpgcyclic

smeﬁ@qt BQrcg.{IS’Upaﬂadahh%llldéﬁ‘?yﬁr&rBﬁﬁf 8634y 2/M€o 8 carbon

kenyl group may be a strai‘ght  chain, brarnched chain
atomwc Isuch s kenihy@r gupupand hhy &l genyb ,granmzshhvgngup ,

Erbtyl GRanp. SSTRERFIYI Spum. texihpEepidgroth  Proctenyl
érgﬁﬁte@#cﬁﬁﬂé&bn?loﬁE%ﬁﬂ A OUPo cE¥ALANSRIMY and the like

group, cycl ooctenyl gfoup and the like ~aré
@refprama;aEMQseTﬁkge gﬂ@wﬁsgmnhp@k@nglaghgnxi groups

opt i ona ave an at hydr ggen ato or
PEHLSPaNAY Jae T pREn BRrared JhydASSeRe Mo St a
bestdesnhl Rdnngesn atABS cahoreXBEBh e, ﬁsh@h@gmﬁ Pesides
such as fluorine atom chlorine atom brom ne atom

hydrogeat erhomend fde ekkvpland & Healogencamope such as
ntioned th functional grou for xanpl
HBRO SgPaTR U852 Ao Ty drotbio8t AELY o siphe atom
AIS@PERBOXY k@, Ohd@neh & hhklek@ah fbé pfieheishey.anas the
al koxyl group having 1 to 8 carbon atons); amno

fgne@‘ploa?én@rgqm.p oy desrpb 1gr.ofn «bk@xgiloaﬁoup such as

up a the lLike ca
HERSE (aBorsr AhoRE phiSe R PRIy BEpy 40 tpe 1ixe
ref&rdBly Bnlellkddpl HrdGp RaWvinmg R'toaB a@agbon atoms) ;
group. having 6 to 20 20 carbon atons such as phenyl

AR, IRABRE hY 3d¥ Ut O UP hd BEFT agrYok 9 X PRR pakefoy 19T oup ;
GOy ELBEAEE I SOUPy oA nghotBngRd [l

group iresnﬂlge?atglzglxcca;rﬁaoﬂorakbnsa%pcm’,asa“o,em%zl R!®, R,

A 0uBue TP LS guB, 25y OEMLIS. o HBiing 6 <o
2Dy 28k &gp%ugﬂggena%kxhggr YHiup OPREPAERYY RthD,
indenyl group, phenanthryl group, anthracenyl group,
tetracenyl group and the like are preferable. As the
aralkyl group, an aralkyl group having 7 to 20 carbon
atoms such as benzyl group, naphthylmethyl group,
indenylmethyl group, biphenylylmethyl Qroup énd the like
are preferable. These aryl groups and aralkyl groups
optionally have an atom besides hydrogen atoms, a
substituent or a functional group on the carbon atom. As
the atom besides hydrogen atoms, for example, a halogen
atom such as fluorine atom, chlorine atom, bromine atom,
iodine atom and the like, and the like can be mentioned.
As the substituent on the ring, for example, an alkyl
group having 1 to 8 carbon atoms such as methyl group,

ethyl group, propyl group, isopropyl group, butyl group,

12
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substituent or a functional group on the carbon atom

As the atom besi des hydrogen atons, for exanpl e,
hal ogen 30 atom such as fluorine atom chlorine atoZSJMyZOWS
brom ne atom iodine atomand the |ike, and the |ike

¢aBbaeyIeritansd. s—Batiile gmdaqﬂtuehutgﬂ greup ngpehtyl
exanpl e, an al kyl group havi ng to 8 carbon atons

QHQHPashI?EN%/IGQ?‘éBp hepiti QQIFQR@ BF b’yh gg’ﬁodubr "éyclopentyl
r e

e S TS e

greup, ahw%hegrpupe hapt 1 kgroplp, gootipl hgvdyyg 2 to 8 carbon

cl opent roup, cycl ohexyl_ group, cycl ohept
@%’@mspsa} c?cﬁ%t‘p%ngr)éEBuﬁ?dyac]?‘ﬁY1lﬂPE°u m & ¥4 group,
h 2 0 ongs_
%fr:%ﬁ l %?f:: 3:1% r%a%g 838? %1’%1@5 ng ﬁé’ §1V'§'}3’clup 7-octenyl
@rb.ﬂpﬁ%ﬂyc@{&i&ke:@yhegﬁrlenpl Wl o&tenyégglrﬁtg:r cnl :pqlk the
cycl ohexenyl group, cycloctenyl group apd the i ke;
hﬁkapyangﬁ@apl K E Bavangh & bof) agﬁ opy@raRs such as
@%@ﬁéh g?@%% tf%f%lgﬁg XWQ@xErQHQupCU@%WHnﬁﬂQ#Poup,
propy phenyl ~ group
m@@ﬁtby:gnmupuxz;@ddm%bopmmgylﬁhgmmhygybugnom@phthyl
enyl en roup, enant rou ant hr ace
@?wa ytle gwrgwguslaﬁﬂﬁevf | gBou %ﬂlﬂeﬂyl
%ﬁou #%$ﬁ¢£k% £80LBON arAl B SHE @ioﬂ%ﬂZWatracenyl

group, 1-5 indenyl nethyl group,
dmrthlan;hyll mbtdnﬂlllga Dupnaaataﬂ.myll igeoupahadvimg |7 Keo cdh carbon

b t t he. f unct |
STOE KERGP GrodeLtich SEoHENn GaF G Y Ao
ié&@wm&h%m&é\gﬁ thephelt 1GAmR i pb! yratp addgte like,

group  having 1t carbon afons); anino group; 20
aydnbhgr daje mﬁnchglmgnﬁmpHGWbto&ﬁ(ﬂkﬁ wRESipmal group,

g%lbr€§g if"l Vg%%cgglergﬁlg |§on ag‘smethoxy group,

dEid &%hmrsmoﬁ@kyag&w@mwm tekea-(preferably an
propyl ammoni um triisopropyl ammonium tetra-n 2-5

Hkgkpimonoum heenizydt ki et By lcarhan iwtaRd) théming group;
cyang grgEBE'%¥%¥oxy1 group; keto group; carboxyl group
and the like can be mentioned.

As representative examples of the ammonium,
tetramethylammonium, tetraethylammonium, tetra-n-
propylammonium, triisopropylammonium, tetra-n-— .
butylammonium, benzyltrimethylammoniumaand thé‘like can be
mentioned.

As representative examples of the sulfonium,
trimethylsulfonium, triethylsulfonium, tri-n-
propylsulfonium, triisopropylsulfonium and the like can be
mentioned.

As representative examples of the phosphonium,
tetramethylphosphonium, tetraethylphosphonium, tetra-n-
propylphosphonium, triisopropylphosphonium ion, tetra-n-

butylphosphonium, benzyltrimethylphosphonium ion,
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As representative exanples of the sulfonium
trimethyl sul fonium triethylsulfonium tri-n- 28 July 2006
propyl sul fonium triisopropyl sul foniumand the |ike

can be 30 nmentioned. As representative exanpl es of

the rpipisphiphosphbatvaretid | phesphéei wan be mentioned.

tetraet hyl phosphoni um ,tetra-n- propyLphpsphoni u
triisopﬁ&pﬁﬁﬂ#%ﬁﬁﬁﬁg%ﬁyﬁoEXQQR#EEng% Qg? o§onfﬂm,
Rt WleRRQSIRAANH M , DeR2 i) YRk &iyt BROSRRANINB iy 1dRonium,

28 July 2006 tetraphenyl phosphonium and the |ike can
be idertiraysd o¥en Lepr asehttite veiksagphedeomeriteioned.

oxoni u trinmet hyl oxoni u triethyl oxoni u
Cri - pRBp S AR Lot KERL oS HSINARE CRRAR Afd vne@d itae alkvl
%f}{su?ﬁe f%fimrt@?ﬁ} pe|f bReafighlandih) shawchedadain or
), as the alKyl group for R4 nay be a straight
chalic rldnchegrohpi naod agydikydl gybugr gy inmdl ako 8

al kyl group havi 1lto ar bon at ons,sych as. et hyl
Srebpn”atinne e, 2pr BeFRY oI BRIBT SBEPYy Py, BLoPYL
GHBMb,gwﬁﬂbrd§§TU§¥bu9ﬂ°W%t§i?ﬁkgﬁb¥|i@bﬁﬂ%yl-é&%ﬁ?. s~
group, pentyl droup, hexyl group, heptyl group, octy
bubyp, geypeipopentlyhtylogpoupy.clrgrkyl ggevip, hexyl group,

| tyl | ooct I d.the |ik
B OC B orie 4Ry 1T RERTE L ol B ALT R s P Foneny)
SRYLBY €yl h&sPPNg2baps iécggcm@é@wml grot Ghdeyhéelike

a 15 straight chain, branch chain or cyclic al kenyl
areuprefExaidies tArrtbe pikerdd IFgUPgranpalienyl group

P Br oy ol S BESRY S e UBAED i hay be

OF PAPgheY ¢heaGt enytaBEREA ahdid herl t¥elithedkealKylgroup.
_groups 20 optionally have an atom

roups and_al kenyl )
ﬁégsmm.eggmy atpedude ¥imiha¥owRr gLéyE GFQHR, crotyl

n As at pn [ oggn f _
GALRR By Sl oL STURERHAPE oS00 OE0L B rous, 7
adtoniyDegabom, hyediskertaml igabiure, atpoloardenydl group and
li ke, and the |ike can be nentioned. As the 25

theclibRal Fhess aldwybx@rpres ardiablksty §r ERTch

&E%ionally have an atom besides hydrogen atoms or a
functional group on the carbon atom. As the atom besides
hydrogen atoms, for example, a halogen atom such as
fluorine atom, chlorine atom, bromine atom, iodine atom
and the like, and the like can be mentioned. As the
functiconal group, for example, an alkdxyl group such as
methoxy group, ethoxy group, 1sOopropoxy group and the like
(preferably an alkoxyl group having 1 to B carbon atoms) ;
amino group; cyano group; hydroxyl group; keto group;
carboxyl group and the like can be mentioned.

As the aryl group for R%, an aryl group having 6 to
20 carbon atoms, such as phenyl group, naphthyl group,
indenyl group, phenanthryl group, anthracenyl group,
tetracenyl group and the like are preferable. As the
aralkyl group, an aralkyl group having 7 to 20 carbon
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nmet hoxy group, ethoxy group, isopropoxy group and the

like 1 (preferably an al koxyl group having 1 to 8 28 July 2006
carbon atons); am no group; cyano group; hydroxyl

group; keto group; carboxyl group and the |ike can be
aeohsosadh 2B Asenbel agybugr,oupplothRlmeshydr girapmoup
having_.6 to 20 carbon_atons, such as phenyl group, .
jngarryreshydp 9T ePRenbEPHLHY ,Ylﬁﬁh%‘%élﬁf hgﬁgu&r_ U'the like
2PL NHACRAY KA OUP TRl £L T BEGHY Pl i & PE 1k RHicups
preferable. the aral kyl group, an aral kyl group
dpwiogalliyo h2reaamoatdd Pe&sides 2pdrogennetomsh a8

benzyl group, napht hyl met hyl. group, i ndepyl net
a1 THEBe A 4 nothSF LERGdy SRRER (2| FRE cgryon atom. As
HETSLER! Be iSRS dkﬁgéﬁuﬁircﬁfbd, aF &t kykaflp2ens a halogen
optionally Rave an At ontbesi des hydr ogen atons, a 5

stdst shoRnksorf lmdriwei ahain, grodup oine hatear, bbroxtigye atom,

As the atom besi des hydrogen atqns, for exanple, a..
irfbenatamopnshdihest FﬁorPﬁQzﬁﬁﬁnl%h?oFFﬁgggtmﬁntloned‘

.38 .QesﬁBgEﬁt%fﬁﬂggnaﬁﬁg‘§ﬂ%df“¥$fk§xaﬂ det h@n iyl

can be nentione t he substituent on the ring, for
exaup| Bavingallikydo 1§ gapbpnhavtioms lsuch gasampshydt @RPUP,

h hy| , hyl | , |
SO0H S35 PORr S B O y9T B p i SRR SEr Bl BBy grour.
H MNPy § - BYbil 9T £ PENG¥bupd! QbuHeXYyretpyPpentyl

heptyl™ gr dup, “octyl group, cyclopentyl froup,
ax@iphekgkydr gupurry chepeply brgueup, oeyyl ogtpyp . 15yclopentyl

roup and the like; an_al kenyl, gro avi 2
Hton e aBeay wE0%n ny FYE et 1 v G, chelggty
AP, andr €AYl 1GNQUD, a®- HEXBAYN @nr@ifp Kabepgedylo 8 carbon

group, 7-octenyl group, cyclohexenyl group,

anam ozt ehy B sgrvdmy argr e we . 2 1liyde . 9%0HRy yFX§EFdp 9TOUP,

havi 6._10_20.carhon af o] uc ) n oup;,_

RN GFBURP X7 oD, SECHENy P aredne Y fodppJpo A -octenyl
AP, @y818hexeprapydpbhepy! cgrdupctaphl hytoupr emd, the .

i ndenyl group, biphenylyl group, biphenylenyl group,
Igfenamnr §rydr gxpumhavieanf| tgr dith, caReRAcRRPNS such as

phenyl group, tolyl group, xylyl group, cumenyl group,
mesityl group, 2,6-diisopropylphenyl group, naphthyl
group, indenyl group, biphenylyl group, biphenylenyl
group, phenanthryl group, anthracenyl group, tetracenyl
group and the like; an aralkyl group having 7 to 20 carbon
atoms such as benzyl group, naphthylmethyl group,
indenylmethyl group, biphenylylmethyl group and the like,
and the like can be mentioned. As the functional group,
for example, an alkoxyl group such as methoxy group,
ethoxy group, isopropoxy group and the like (preferably an
alkoxyl group having 1 to 8 carbon atoms); amino group;
cyano group; hydroxyl group; keto group; carboxyl group
and the like can be mentioned.

As the base (1), for example, lithium hydroxide,

lithium methoxide, sodium hydroxide, sodium methoxide,
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group and the |ike; an aral kyl group having 7 to 20

carbon 25 atons such as benzyl group, naphthylnethyhghﬂyzomS
group, indenyl methyl group, biphenylyl methyl group

and the like, and the like can be nmentioned. As the )
Boddimoriss opr oppxideer sexkinm es-hmtakigeyl spdupnsphinoxide,
as jret hqgx roup, .ethox rou I SQprop roup and

SR PLRFIRFLGPy BT TR Lk AYHEGRIGS nk HF - 0
RetWBANA! OFFY 2 s STLAC eFhAHL de CYPHRa96WM IS AXYbxide,

group; keto ‘group; carboxyl group and the like can be
pemaiseiec ssbyhexbdse (Eloltasdiumekabpltoxilde hipgtassium

i LA 3, G Praronio
E8QRLAP Y o x 541 UBL I RO H RBro 2 PEE UMsRRNP4 R hydroxide,

sodi um bénzyl oxi de, potassi um hydroxi de, potassium

harboni dedpotdsi ubesrhoeitdy, 1 guees shunhysaoptxi de,

ot assi - but oxj de, assi um t - but oxi ot assi um
T R A W S
PHENBXIiGR, GastEmOYAYQAASH iGAk by PYBkabede,
stronti um hydroxi de, ~barium hydroxi de,
tetrabpithaammriwm hduesidds, berty hhsimeitdyicmnen ium
met, hoxi.de, tet.ranget hyl anmoni,um .phenoxi de,
FEOPRRAERy 1 ot T bR Dy P AEETRY Ak i y1 amroni um
Hdf ayhday 1IRHYER 6 DB i arexiidy) bydnexhgeoxonjum
tri met hyl sul f oni um hydr oxi de,

hedraphday Rpitbspionl ke hganokied@entierefyl oxoni um
hydr oxi ge 0d-LRgdd K6, a0 DenTeRLlonath. 5, TBR kAle G resent

above, composition of fhe present nvent ion

DOVPHRt$68 eomdiahsing cpapoadun sesypehAe, (isocdhide (I)
base (11), and expresses a superior catalytic activity .
anf gpeaporddi) zatalsh $¥REEFBASs PstRReTHRT cBAFALVGIsH activity

rati , . e : g
£°40:41 o SRR (Ll e B iy, With cbBosation
mpiyabEnispcaniciat (Ve is phefeaddlally wnithipouhe range of
When_ the conpgsition ratio of isocyanide (1) exceeds

G0l 2o fEPANEd SIS iRTE PTEAE TR I d TAP cBRBOYAd SRS,
A €008 diBathan (Of1 14161 GRNEHARLEhd. When the composition

ratio of isocyanide (I) exceeds 50 equivalents relative to
the palladium compound, the coordination of the conjugated
diene compound to the palladium compound is inhibited by
the isocyanide (I), and the rate of the telomerization
reaction decreases. The composition fétio of the base
(IT) is preferably within the range of 0.1-100000
equivalents, more preferably 1-10000 eguivalents, relative
to the palladium compound.

As the conjugated diene compound to be subjected to
the telomerization reaction in the present invention, for
example, 1,3-butadiene and a 2- and/or 3-substituted
derivative thereof and a mixture therecf can be mentioned.
As the substituent at the 2-position or the 3-position ,

an alkyl group or a halogen atom can be mentioned. The
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di ene conpound to the pall adi um conpound is inhibited

by the isocyanide (1), and the rate of the
telonerizat.ion 25 reaction decreases. The conposit I:lgr{uly2006
ratio of the base (II) is preferably within the range
alk9l1lgr@a@Otnaydoeval entrsighor ecipa dher bvapchetbogoain or

equivalents, relative to the pal]adiumc qQund.

EVE B Pod e ST ERe 2B atha 167 beTtHBpetPId i 1 3P 20
¢hepbh! AR AL O LSaRkkpyl r@fs\%prsaﬁ?& gPeRiP | Propyl
for exanple, 1,3-butadiené and a 2- and/or

Greupst itswiparbmiel | grdupe bodydofgromp a AErbuty lt Erewp, s-

can be nentioned. the substituent at th
@mgi gESNPor nﬂ@J%YAiogrppan AP ygr@FBUp%&de:fyl group,
t ' ) 16 0
IPLOfERy YRS Ny SROpLARY p o U
aycloocalylgmmuup, canlicdndaidyll growp aandi tdel tikemre
car pon ons such, as, net hyl group, £thyl group r I
SretaraP gy, SR AT Lin: of il oLonht 3 BrRAE A Le.
B but ¥l ngiedRn tzduh Y| a9ERUBx 10 YAt & 0UD, pededdble.

group, octadecyl group, cyclopentyl group, cyclohexyl
group, Asyrépoesgntgtie eyampdedei theupcnidgeked diene

Ik f er abl ticul arl th i
st o1 S ins e ey cn ShERney iR FreREon
el ergbl ¢, 31/ ARd EPFEsent 8t i7ve ol 85e of 1t 3

conj ugated di ene conpound, 1,3-butadiene, isoprene,
Pperevadienes- 1didreengloeciagienst eed the like can be

1,3, .7-octatrien 1, 3-. cycl ohexadi ene, _ .
Tk {ORF oot hai S SRPIIEe PP Re BAsT ORI RRB-CYCLic
difth&€ 0pMPahad W@ 0APRYNE, carbdh GyEbms 1sSpdiederable,
conmpound having 4 to 6 carbon atons is preferable,

aatd U, 3-butadieme iis mpee pperdegsele The al cohol to

be used., sent Jd.nv KoRn. i r e : ;
the T ol Tty HECoRBEr e FX ) Po0 PREb B (AL ffnvention is
reharedan 39 by aheolo ekl ygstthet iformel al KYLIYr oup,

an optionally substituted al kenyl group, an

optionally

R'%0H (VII)
wherein R'? is an opticnally substituted alkyl group, an

optionally substituted alkenyl group, an opticnally
substituted aryl group or an optionally substituted

aralkyl group. .
In the above-mentioned formula, the alkyl group for

R'? may be a straight chain, branched chain or cyclic alkyl
group, and an alkyl group having 1 to 8 carbon atoms such
as methyl group, ethyl group, propyl group, isopropyl
group, butyl group, isobutyl group, s-butyl group, t-butyl
group, pentyl group, hexyl group, heptyl group, octyl
group, cyclopentyl group, cyclohexyl group, cycloheptyl
group, cyclooctyl group and the like are preferable. The
alkenyl group may be a straight chain, branched chain or

cyclic alkenyl group, and an alkenyl group having 2 to 8
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substituted aryl group or an optionally substituted

aral kyl group. 25 In the above-nentioned fornul a, t

al kyl group for R19 may be a strai ght chain, brancEgéulyzo06

chain or cyclic alkyl group, and an al kyl group

Vo AtbmsS sees af bnglsyelbupgs aElny | ggeupp, crotyl

et hyl group, propyl group, isopropyl group, butyl _

gpoup; PsebilyIIusup, S0RREPY L1gSFRNP ¢ - G]P?P%eg‘é{l group, 7
r.oup. » pentyl. group, r enlyd1858¥BnyaCigtloup and

%ﬁ?ﬁé&lc9fP§BénfIdﬁﬁégﬁgﬁ¥$cp%%g Y d(oup, ¥ ‘Gtoup

1| pheet ¥re @refaralyTé oocTyesegr alkydndytdepsi hedard kenyl
preferable. The alkenyl group may be a straight
gxealn, obt hABRdd Yo MEVe AN e P%ll&ﬁﬁllh%ﬁi%a?naﬁa:oé‘i‘? or a
| kenyl oup _havi 0 2 y apkemk besid
éi%ﬁﬁgéﬁ%% ggo Shﬁﬂgdﬁg%p?§5#§?I§g#%hp,%%$g%§§ group,eSl s
HYEYde R’ 2UBmsy- e ytamys Dep, abhkdpigay| agonupnch as
octenyl group, cyclohexenyl group, cyclooctenyl %Logpiitom
fAwprime RERA,acd INERS AFel, TRESF A% A T GPoupSUant

aﬁil&el{yé i Eeougn(&)tﬂ.l'f){aiiﬂehé\é?l e MM Pesédes as the

ydrogen-atofs or a unctional group on the carbon
i i dhal hgraupn st desambydr, ogen ltlomey 1f group such as
exanpl e, a hal ogen atom such as fluorine atogbhgnd the like

MEHTR ¥ eTHPBRY BTHANIE SEOWP (i JFORFRYH ARY
i he i ty 1 .
?ﬁ%% e@gg}§ §n Eh§¥%§ﬂ%§§ﬁ%§g’hgﬁqgmLA§ tdeglBarbon atoms) ;

'onal =~ group, an al'’koxyl group such

A ndTejhouy ; gegamo ettmxy; ghpdpoxiysogopuxy K§REQp SHAPP
the like (preferab an kox Iﬁ%ro%P hqg'ngsl to 8
CRHRRFY Bt BRRYP ANHP ¥ IJUPO*X¥yafs WrouP “Hhydroxy

ik OliotAl PRXYL a 9bQYRt HBsEF Qx¥ehsoxyd the like
h%ﬁoup %ﬁ%&ﬂggylgﬁﬁvgfbxyne hoxyygroup, g?hydgoxyethoxy .
{grefesadlyhe hiylkdeoxyaBiexnbl graupy dravdadkdxFP § GaFPon
having 1 to carb atons); an _al ko l ko
G5 s 28 B RORYRUSAY L TbaBE SUSIGIs ot Hibs PR hoy
AMhg hea LEkRokReh:ablgraus! aBd alneoxXyika - $pakfexpbly a Ci-e
group) and the’like can be-nmentioned. 20 As the aryl .
agrkay f@r-s Radkoay largrtoup bupnhatiey leike <20 bgr fsptioned.

at oms SﬁusChtl'?g ggggylgr%ru%u%o?aﬁm,hyaln gé:?)}'f’group having 6 to'
20 carbon atoms such as phenyl group, naphthyl group,
indenyl group, phenanthryl group, anthracenyl group,
tetracenyl group and the like are preferable. As the
aralkyl group, an aralkyl group having;7 to 20 carbon
atoms such as benzyl group, naphthylmethyl group,
indenylmethyl group, biphenylylmethyl group and the like
are preferable. These aryl groups and aralkyl groups
optionally have an atom besides hydrogen atoms, a
substituent or a functional group on the carbon atom. As
the atom besides hydrogen atoms, for example, a halogen
atom such as fluorine atom, chlorine atom, bromine atom,
iodine atom and the like, and the like can be mentioned.
As the substituent on the ring, for example, an alkyl

group having 1 to 8 carbon atoms such as methy]l group,
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i ndenyl group, phenanthryl group, anthracenyl group,
tetracenyl group and the like are preferable. As th
aral kyl group, an aral kyl group having,,7 to 20 car %gr{ulym%
25 atonms such as benzyl group, naphthyl nmet hyl group,

éfEeny h¥ehly, mreppl §iphenylidometdyyl ggooppandutiyl group,
like are preferable. These aryl groups,and aral%yl vl
Ipobpty logmositad | S~ PatELafretEn HedPyb¥l nGEPE an PERTY

at ons, subst j t.uent f [Pnal gy PUB Y@t N yclopentyl
788 §Fé‘ﬁ'1li oS thréggttgr% giesnd e%a%’w():/d?oggrﬁ atams - penty
§PsupXaERca.orrehil ogesupat epcuttemsy | gooiipe aysrhooctyl
chlorine atom brom ne atom iodine atom and Eh%_ g b
gidep and the 133ke capnba liemy lordkpup pR3VARS 2 Tto © carbon

substituent on the ti or .8x% I a [eeiie
?ﬁﬂ?ﬁgsTcgoa§'aégE%% Q?gﬁ%’sﬁgﬁggg ﬁ%?ﬁ@r SF§53F918 2§p'
ﬁt@wzog@ou@i,h)d—mmﬁylpmwp,grmpeptenvﬁopwoug?-oﬂmoctenyl
butyl group, isobutyl group, s-butyl rguE t-bg%¥£ the
group, pEFlphen ﬁé???vgrcé'tfpl,"%%ﬁ?’gl’ gPEaHP |
2L PUD, 8YG egﬁ*&: gﬁ?UEn ¥clihexy! cg¢BHR, atoms such as
CYCT bhept yI *gr aup, %yc ooctyl 5 group and the |ike; an
pﬂt_hgﬁ?yl g@louyh ﬁmim grbop3 c@r]lboh gr¢ops sumnlnarsl group,
vVin roup, a roup, crot roup, ren I
62 ke Ry BTGRGUD, 2 €6 TobL BRPECRIARICTY beOERYP G Y1

he | .gr cl.00 I, gr ndpk ryileivl
O e et b S e
Pheny| phempntintyl group, eyltirapenyl gusslyl tRWRcenyl
mesityl group, 2,6-diisopropyl phenyl group..nagh I
mw,ap%dm IGr%Rip, 2Bi gﬁé 18’1 %’?%‘b%,gﬁ%ﬁgn& te’fnyw20 carbon
S saﬁﬁn%@ etz P1 O?Egu?i@iwﬁﬂﬁmﬂ'lﬂéﬁﬂﬁl group,

tetraceny group and e; an aral kyl group )
radéngliiethy20 groupn bSpheoys wWmethylpghgpp gosugthe like,

ht hyl et hyl i ndenyl , ,
TR Tiks Al b8 menRiREdT T A S Panctiopal group,
%gﬁ&hﬁ&%@ A5 dheokiDChirend Dichpas herhexsnymup,

koxyl group such as net hoxy groug, et hoxy gro%P,
& tshopx P PG X PUQY,0 U eEop vy | areuEpradidr theylake Jdpreferably an

{#%§%¥H 82%%%'%@4{§bllt90880%% rbﬁlgﬂﬁﬁéyéwkmano group;
cyano’group; hydroxyl group; keto group; carboxyl group
and the like can be mentioned.

As representative examples of the alcohol, methanol,
ethanol, l-propanol, 2-propanol, 2—methyl—1—propanol, 1-
butancl, 2-butancl, pentanol, isoamyl‘alcohol, '
cyclopentanol, hexanol, 2-hexanol, cyclohexanol, heptanol,
octanol, 2-octanol, 3-octanol, benzyl alcohol, phenethyl
alcohol, phenol, ethylene glycol, diethylene glycol,
propylene glycocl, ethylene glycol monomethyl ether,
ethylene glycol monoethyl ether, diethylene glycol
monomethyl ether, diethylene glycol monoethyl ether,
propylene glycol monomethyl ether, propylene glycel

monoethyl ether and the like can be mentioned. As the

alcohol, alkyl alcohol having 1 to 8 carbon atoms is
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cyano group; hydroxyl group; keto group; carboxyl

group and the like can be nentioned. As 28 July 2006
representative exanples of the al cohol, nethanol,
et hanol , 1-propanol, 2-propanol, 2-nethyl-I-propanol,

breferaltlanol and- blkgdolalqudm hnbayingoamyo # ¢eopon atoms
cycl opent anol , hexanol 2- hexanol , cycl ohexanol
hephers PrQﬁﬁ fe.o. octanol 3-octanol, benzyl

al cohol ¢ Jﬁgr19£EQB d§3¥¥3n f%hﬁhgnﬁﬁﬂééﬁﬂ invention
dlethylene yco pr opy ene gl ycol, ethyl ene glycol

eneaetrtiydd &imerbysﬁmulmyg m@eglyadiumonomwincb.t hespcyanide

di et hyl ene gl ycol rnononet hyl lixe‘%:{; di et hyl ene %é%/col 1t

ﬁéhoépﬁylbae%efll) piBpePerd GIRRbI 2FoRGAEEHAY fFeFiial to
yl.e 0 l,, £t t i

PR o0 25 CHAFPLca TRPOEREV S |°§F§oh%?dh§5?i°‘f’%

Sonjthaneal alttens &Smﬁauj:td pszomﬁarpxegemamegl%\hd

al kyl al cohol having_ 1 rbon atons_ is d i
pr ef er aBRE. aﬂﬁ?&%ﬂQﬁmﬁF?a?P Y | SANPRY Pﬂn%ﬁ Sfprftsed 1s
LPYRRLLYA v 155 CARL | BAnBW!l O 0T 00 @0 G1 P8l badiodMequivalent,

comnmpoun |socyan|de 57(1) and base (Il) in an al coho
msratgmbﬂqxabﬁprlnlthe rhmgazpﬁa@aOQODﬁéhWyQQQQ&e

speci es, and adding a onj. ugat ed di ene_co
%539??&&% A9512 SRBIHARNRYE of ThE ﬁ%"PS% When the
SRERAYNG £t ‘{ﬂ@dﬁ’%@ﬂaaﬁumm&%ﬁﬁcﬁm& +8 bbeukadefeeds

0. 0000001- 0. 00002 equi val ent 10 nmore preferably in
@ heo paagequfi v DOYOOpe®. aommaw@eﬂ@ensem@pound the

con ated di ene conpound anpunt

SEPh TSP Rarte | BB e b orues VBt doggs T tion becomes
EoHbYakaredPeind €ONLHEaped diffine €D5RObRda trik@luctive
econon1c aspect is degraded and recoverépggeratlon

mmeggl@fcm iralbaddus commRuR ecV t iién Pdustrially
educﬁlve coupllng of the palladi um conmpound, which
YPFRAGERPIG 1y unpreferable. The anount of the

i socyantHe &hbun@® ker usied isocpaafieteab|y) i tothe narge is
of 0.1-50 equivalents, nore

preferably in the range of 0.1-50 equivalents, more
preferably in the range of 1-20 equivalents, per a
palladium compound. The amount of the base (II) to be
used is preferably in the range of 0.1-100000 equivalents,
more preferably in the range of 1-10000 equivalents, per a
palladium compound. The amount of the:.alcohol to be used
is preferably in the range of 0.1-10 eduivalénts, more
preferably in the range of 0.5-5 equivalents, per a
conjugated diene compound.

The telomerization reaction system in the present
invention can use a solvent as long as the reaction 1is not
inhibited. As the solvent, for example, hydrocarbons such
as butane, isobutane, butene, isobutene, pentane, hexane,
cyclohexane, benzene, toluene, xylene and the like;
halogenated hydrocarbons such as dichloromethane, 1,2-

dichloroethane, chloroform and the like; sulfur-containing
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20 preferably in the range of 1-20 equival ents, per a
pal | adi um conpound. The anobunt of the base (11) to 6
used is preferably in the range of 0.1-100000 @%JMyZOO
equi valents, nore preferably in the range of 1-10000

eauipclRiE SsuPkl ad dialdwdiLrewbfipeide., Ehel fobane ahd the
the al cohol to be used 25 is preferably in the ran

dike;1-emhekeomPEHPs w1l 3% cEREABRY ALP AR anggpentyl
£,.0..5-5 8quival . ' d dj.
T AL S e e R G

RegyeentylVesthep, cad phsmyil sethent &d (pengphsl) hether,
reaction is not 30 inhibited. As the solvent,_ for

dxdrpite 1 hidrethe bond idecttoaky but arBe Firs Sutants
BhERRy I £ e tBET S0 (SR fme tBYSEHBIANE ot

Qydroagrebansi metey apheingtl)oreoréhan¢2-thdoroethyl) phenyl
di chl or oet hane, chloroformand the |ike;

stihedn- d@mMhEMeGtRYL2BhANKL BT cotpSurid TRt erERenZEne,
gi geghyl fﬁ@é#?%gﬁ?g?ghgql@?ﬁfﬁmkfgﬁethUﬁ§td¥JEie, 1-

cobnpounds  suc rahydrofuran, dipentyl” ether,
debRsxlyreiiatha éhept 2Hmettherxymaplcthiblenker 1, 2-

hexyl pentyl ether, diphenyl ether, dj(p-tolyl) .ether
SERb thoRyADR Gikene; G AtA gne fbk Bodi hdppiv] Stner,

i l_phe hge & ~di ~di I r m
SLTEH AR oLyl om0 Pl adergpycon o
ethetyl( 2theanped tytdpgdeyle etlhyprol dimethyl ether,

, 2-di net hoxybenzene, . .1, 2, 3-trjnethoxybenzene
$L0r Py TR RO uhd OB R TORS hap FRRREA ome 9lyeol

Zi DELBQxYyRapihat engr; LBy 1detd)ysaphi haltena ether,
di et hyl efie gl ycol diethyl “ether,” 'diethyl ene glyco

tﬁiebpydPWeegﬂanldmethyﬂemiqyycgthqr, ﬁqgnqﬁthylene
glyear BimedBibyrciete ehrrnaiehe ohl st REVE eches,
%lf‘e?ﬂ?lbn@ Rerycdli @ihxcarRa Glonedt daverhye eidkscular

triethylene gl'ycol nethyl vinyl ether, tetraethylene
weight d0Mthyolatéerehylener gdivedlerdine byl @itdtew | (average

Iﬁ% géggggoug?éﬁﬁ‘ﬁﬁbgl¥°8£1$é¥ﬂJ¥%n§tB &cgay%%%¥hyl ether
(average molecular weight 400), polyethylene glycol
divinyl ether (average molecular weight 240), 12-crown-4,
15-crown->5, iS—crown—G, dicyclohexyl-18-crown-6 and the
like; amides such as formamide, acetamide, N-
methylformamide, N-ethylformamide, N,N;diméﬁhylformamide,
N,N-diethylformamide, N-methylacetamide, N-ethylacetamide,
N,N-dimethylacetamide, N,N-diethylacetamide, propionamide,
N-(1-cyclohexenyl) formamide, N-(2-pyridyl)formamide, N-(3-
methyl-2-pyridyl) formamide, N-methyl-N-(2-

pyridyl) formamide, N- (3-methoxypropyl)formamide,
diphenylformamide, l-methyl-2-pyrrolidinone, l-ethyl-2-
pyrrolidinone and the like, and the like can be mentioned.
These solvents may be used alone, or in a mixture of two

or more kinds thereof. While the amount of the solvent to
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wei ght 400), polyethylene glycol dinethyl ethe-r

(average 20 nol ecul ar wei ght 2000), polyethyl ene 28 July 2006
gl ycol diethyl ether (average nol ecul ar wei ght

pol yet hyl ene glycol divinyl ether (average nDIecuIar

bei gited?40y ,ndL- prawionlarily cl omatsd,18tcricvpreferably in
di cycl ohexyl - 18- crown

ik d
FBrerrﬂ:rﬁriﬂee otet afiPde? 0%%?%“??‘?%???&ﬁaege escoanUgaged diene

?}fmmn% N, N- di net hyl f or mam de,
et hyl f or manmi de, N-net hyl acet ani de,
N et hyl atet argatetioh), Ne:dpmtah;dme@éntde telomerization

N, N-di et hy| t d
RFPF; | e )é*éiéﬁg%n?rgpﬂ'&%%ot%m Eaﬁgpl 8)% )Of gr f’f’é’ml QQC' mor?
g‘;“ gﬁlgwlg Py 914 OrgEE sl N eL byt - NiReR0the

mam de, ( 3- met hoxypropyl ) f or mani de,
depberlyolf drerrmeriatutermtshwm&r pyreokedictdon time becomes

t hyl - i dj and the |ik d.th
LaRoms mand Ve ChRodaadihiih: toMy e o Stbian - DY~

?foﬂﬁd%é“fﬁé&@h@é tVWRhi%k WM& Kéaeeibhe Q@%sdﬂé|fs not
he ampunt of the solvent to 21 28 July 2006 be used

parnmt:u;iam]lmulaniyetil andedhe tréacpiehecadl Pg rraxhéed out

ﬁﬁg&g&her%l?égggfg ui val ent S%fepﬁg con uq,_aot ed di ene

ﬁféegﬁwﬂz@ﬂm > fﬁacscba@:tllsnprieé e@éﬁé!‘allflyt hea @@ out
of OOC to 1500C, nore preferably In the range of 200C

wnder0eCprasuTdecreased ot terpezatipe teMRRY2THES -
reaction, tine _becomes,.lon n ti : ;
tenpera?ﬁ?e |§Q1ﬁﬂP E@mepgoduc%S|%¥§%§égga$ﬁgﬁ f%?Ctlon 8

KEACHROR IRAASERT® 1SmARkdlAmRRIit CUs agbyielialillyed ANL-30 hrs,
the reaction can be carried out wthin the range of

profenebdd Grles3@rkree pressurization, the reaction
S GenerALl Yy GUdl e Qlnr iBACL L HESSUE PochBRl 4% Hoth a

a reactron témperatu reaction t
b&toNepiraald«d drediCai 06ntinudmngprpaesscul anl the case of a
limted and it is generally 0.01-30 hrs, preferab
CEntPPURLS. PURCYY BseRPthnde PR ah1BY E@lalcd:ﬂ?'"eoa’%/% a

&E“Elﬁuous stirred tank reactor can be employed and they
may be used in combination.

After the completion of the reaction, a
telomerization reaction product can be separated from the
obtained reaction mixture by a conventional method. For
example, a solvent and an unreacted sfarting material are
separated by distillation and, as necessary, the residue
is purified by distillation, recrystallization,
reprecipitation or column chromatography to give the
object product. These separation methods may be performed
independently or in combination. In addition to the
above-mentioned purification operation, the catalyst is
separated as necessary. As a separation method of the
catalyst, an evaporation method, a thin layer distillation

method, a layer separation method, an extraction method,
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bat ch process and a continuous process. In the case of

a continuous process, both a piston flow reactor a2§JMy20m5
a 20 continuous stirred tank reactor can be enpl oye

and they may be used in conbination. After the

HOPESLEPRiBh WHARCAh@Nthe 1liadeorEré zempboyedact iTorese
product can be separated fromthe obtained reaction

methode bayabeopesrfionnad iBdependaRtlE @Xakpl ompination.

sol vent_and an upreacted startin ri . .
separ at’e®F by*aMBL R & ir(ﬁa%ﬁ ?nagcﬁgé“:essogé yt?é‘?ﬁrélerlzatlon

A& EUEn hecBY¥diP o HYtHeShrbldaldtibn method of the present
recrystal [ization,~ reprecipitation or colum

ichremat ogr apley tlo YilvetadibengbjisciundAeta FREJygated diene
separation netho Slﬁ%f%be performed 30 i ndependently

d
BOURA n P n SFCHT Wdition to the above-nentioned

purification operation, the catalyst is separated as
necessary. As a separation nethod of the catalyst, an

SE3EHAN— BeecHg thi nﬁ;%ﬂ distill@tion nethod,

a Tayer separation nethod, an extraction nethod, 22 28
July 2006 an adsorption nethod and the |like are

enpl oyed. These nethods nmay be perforned

i ndependently or in conbination. For exanple, a

rea i@ug_ pene LopH=EeqTHi-onCRLsoFORMYy (A
to ?Jih?e pro uctic()jrﬁ?rﬁg of the glr-'esent -SCiHr?vention )

when 1, 3-butadi ene is used as a conjugated di ene

compound i s shown bel ow. 2H2C==CH CH~ g+ R190H

H2C- CH CH2- CH2- CH2- CH~CH- CH2- OR g (A) is | +

H2C~CH CH2- CH2- CH2- CH- CH~CH2 (B) 20 IIn the B
abov e-ent O FEECHorip raCHormGHg 6 —3-GosTECHe  (B)
substituted ether (B) is produced in addition to
1-position substituted ether (A). According to the

production nethod of the present _inventian, an eth%n 3-
produm;q/Sh%m%P@Vﬁ'&$Q£%RR® Fglomerlza jon reaction,

position substituted ether (B) is produced in addition to
l-position substituted ether (A). _
According to the production method of the present
invention, an ether product (A) wherein an alcohol is
added to the terminal can be produced with high
regioselectivity {(straight chain Selectivity). Moreover,
the following advantages are afforded. . (1) The
selectivity of telomerization reaction‘is high, and the
production amount of byproducts other than ethers such as
1,3,7-octatriene, 4-vinylecyclohexene and the like is
small. (2) The conversion ratio of the conjugated diene
compound is high, and the yield of the object compound is
high. (3) TOF (turnover frequency) is high, the vield per
unit amount of the catalyst and the yield per reaction
time are high, namely, the catalytic activity is high.

Examples

The present invention is explained in detail by
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15 added to the term nal can be produced with high
regi osel ectivity (straight chain selectivity). 28 July 2006
Moreover, the follow ng advantages are afforded., )
The selectivity of telonerization reaction is high,
2ad etrhel ngr e8UEKamip Fe®nkhdfctbygredoots tot Hee chastrued as
ethers such as 20 1, 3,7-octatriene, 4-vi{$gc cl ohexene

r

lamitativee | 3n EXAMPLes)anfe Coppadadiigte (hxeBpPSes . TOF,
th i.ugat i i s higk o Vi L
Spgypggﬁﬁﬁifgkgbegg yﬁﬁgﬁﬁﬁ%ﬁﬁSf%?ﬁ?g%ﬁ?@ﬂéﬁhyé@iéct1v1ty

ob] ect™ ¢onpoun t urnover

EREqHRNGer Sz &t §8n kka edtalvli perarandefameghtamfiohbows,
catal yst and the yield per reaction 25 tine are high,
naREein e kdt hpyerevactdini%y is high. Exanples The
present phRvention | ph 3| | tALLcP¥didRed (yield of
July 2069% ﬁgfdé&%lin% ?g Exg%p gs@%? ch are not etzio Lye
gonetthwad, s, 7+oothdiiene) H (v FahipbEslaldd 7Gonpar at i ve

Exanpl es, TOF, conversion ratjo o ut adi ene
SFrargnenaId by Rac By iy LT of BRERERSY 1001 %100, 000

RIRRY def f i Yo ;
YRbEA! ol & 8e et ggggﬁgléﬂé Ofd PaBMeERih Yidhohaid
Befbireoyeat: /i @c) Afi ¢he)+(yi el d of

gé?giP?ééé;k%#ﬁéhgqégggg+g¥l%U%éjiéﬁgéZi(number of mol of

1, YL Byl eXsapd 619K A0 (nbBbar okicy ads 1,3~

and pal | adi um conpound 10 before _
besaatiieme 2fte) reavtdismnin /éumbet of mol of 1,3-butadiene
butadiene:H(nunbe{ ?B mol of 1, 3-butadi ene before
beferrokeaGet 1 519801 of 1,3- butadiene after
reacti OQ):}:EG_%'{SQ{h@In ek 1ettivd-tyd poy eoed bef a-enethoxy-2,7-

reaction)]xl 5 straight chain selectivi%yz[(yleld,

ot tadienkelxii- Oy Ve ldcoidiemethqxy 2 d/ ppctadiene) + (yield of
- met hoxy- 2, 7- oct adi.ene) t(,yi. el f. of

%Tﬂﬁgg8f&giﬁz?ﬁT€ﬁgéﬁ8 fiéighelonerization

sel ecti ¥bi ¥k £t toRf sdimBtheity=[{ (yield of l-methoxy-

2, 7-oct adi ene) +(Yi el d of , .
3, frevhorgdiene ot niledde P/ Gyiatipxpolef —octadiene) }/ { (yield

éf"flﬁg¥ﬁéiffff5ﬁgéggéﬁé 5@(%fﬁl&'g?tEgﬁ£fh&§y*1,7—
octadiene) +{yield of 1,3,7-octatriene)+(yield of 4-
vinylcyclohexene} } ] x100

Example 1

To an autoclave having an innerévolume of 100 mL
were successively added bis(dibenzylidéneacetone)palladium
(2.0 mg, 3.5 micromol), methanol (30 mL, 0.74 mol), t-—
butylisocyanide (1.2 mg, 14 micromol), potassium methoxide
(24.5 mg, 0.35 mmol) and 1,2,4-trimethylbenzene (1.0 g.
internal standard) under an argon atmosphere at room
temperature. After feeding 1,3-butadiene (30 mL, 0.35
mol), the mixture was heated to 80°C. After 2 hr and 3 hr,
the obtained reaction mixture was analyzed by gas
chromatography (Shimadzu Corporation, GC-14B). The

results are shown in Table 1.
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oct adi ene) +(yield of 1,3,7-octatriene)+(yield of 4-

vi nyl cycl ohexene) )] xI OO Exanple 1 To an autocl ave 28 July 2006
havi ng an i nner volune of 100 nL 25 were successively

added bi s(di benzyl i deneacetone)palladium (2.0 ng, 3.5

Bk )a nethanol (30 ni, 0.74 nol), t-

butyli socyanide (1.2 ng, 14 mcronol), potassium

net hoxi e (2e5 TeRrcOigs amol JorgxRtion as in Example 1 were

1,2, 4-triethyl b 1.0 g, it | st.and .
O R (L LI
Rt en of eadiNnd1 P- RHbadis@Re (MBPrdhg 8£3%-biRiylisdfpanide.

m xture was heated to 800C. After 2 hr and 3 hr, the
Theabbde imest t Teamc i ohumd Xasr ened § zatady zgsk by gas

chronmat ogr a (Shi madzy .Cor ppration, GC.,14B). T

P ames il whar iR O REE APSEEh o1y THBoE S 37
Shdhe samrgeeetion and operation as in Exanple 1 were
performed except that 1, 1-dimethyl propylisocyanide

Exampley3 14 mcronol) was used instead of

t-butyljsocyanide, 5 The obtain ctio L Xt

anal ycliBy SGHE KR ETROBOPAAnY FAS it BRed ahuaipre 1 were
peerbemeld E:aeéht SRR 1N 1730 B-te t RMERhY 1Bulh issdeyanide

reaction and operation as in Exanple 1 were 10
btr P omged ldxawieremal) was used instead of t-

1 .3-tet t hyl ' ' :
Shr dnder it ey TheYRRBAEHRY YeactidncBixtire yas
o4 dyped bsAGid DIcHthbdtogwaphanedyzednbyopesl above). The

chromat ography (as nentioned above). The results are
x99WhtEnatgblshown 11% ERBASI -4 The same reaction and

?Fg jop as in Exanple | were performed except that
%g %?u%1acetate (0.79ny, 3.5 mcronol) was used

i nst eadribé besedireanzyi ¢tleapdc epera)pan azls uim Ekemple 1 were
obt ai ned reaction : .

performed except that palladium acetate (0.79mg, 3.5
micromol) was used instead of

bis (dibenzylideneacetone)palladium. The obtained reaction
mixture was analyzed by gas chromatography (as mentioned
above). The results are shown in Table 1.

Example 5
The same reaction and operation as in Example 1 were

performed except that palladium acetylacetonate (1.06 mg,
3.5 micromol) was used instead of -

bis (dibenzylideneacetone)palladium. The obtained reaction
mixture was analyzed by gas chromatography (as mentioned
above). The results are shown in Table 1.

Example 6

The same reaction and operation as in Example 1 were
performed except that 1,3-butadiene (60 mL, 0.70 mol) was
used instead of 1,3-butadiene (30 mL, 0.35 mol). The
obtained reaction mixture was analyzed by gas

chromatography (as mentioned above). The results are
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20 m xture was anal yzed by gas chromat ography (as

mentioned above). The results are shown in Table 118me20m5
Exanpl e 5 The sanme reaction and operation as in

Exanple 1 were perforned except that palladi um

ahewyl deetTulsle (1.06 ny, 25 3.5 micronol) was used
i nst ead of bis( d|benzil|deneacetone)palladiun1 The

borparativey B¥YPPLai tt ure was anal yzed by gas
h t h A .t
oo g5t 3804 5. 150 g Ao L Py SRR S 00

shown in T
meeeasu@@emsiwéfyaﬂﬁaedlmMﬁkelrxméﬁyﬁade&unaﬁethmIQ mg,

1, 3-butadiene (60 ni, 0.70 nol)_ was used i.nstead of

1. 3. Biczemadd (smemanelsd%mfa The? 2 oBP& ned
%@@?ﬂ% Febas V52 "R, 2 mPeio1 £ GEREAH Aiine thoxide

as” nenti
thowd ing, T@maﬁihm&bhpandtuve aﬁmmdmﬁﬁhimbamzene (1.0 g,
aut ocl ave having an i nner volunme of 100 wer e

%%E%E%%Fvélt?n&ﬁ%@ RREF a@eanmt%m?gpperg #F Teom
fefogtataml)  AEEALed 2o Atk Bldne! (30 nr, 0.35

I socyani de ( 4%mi drono pot assi um
mel hpxtHe m@%tdiemna@ Béammd)tauﬁb°c After 2 hr and 3 hr,

, 2, 4- trlnethylbenzeneéé I nterna ard
PP EALRRGo T SAGTSIM é"&f’ FodiR® (P %er
dieedhRgod r3ph¥t A £NfehBPoRkd %Bg%éu)r“&ﬂe’régﬁltfhare

m xture Wwas héated to 800C. After 2 hr and 3 hr
sghwn nkol Tebde dn nmi xture was anal yzed by gas

hronato rap ti oned above). The results are
FgTﬁbgéa&mﬁdgﬁgarative Exanpl e 2 15 The same
reacti omha&ngafeerabicet A5 dfd Eéﬁ&'&la%lbd"@@f:@%ﬁ@fnﬁ&@ 1 were

except that cycl ohexylisocyanide (1.53 ng,
jstcBeeigeyaaytel msepged:hafcst@mlghexywmﬂqmy@m dé.5Bhag, 14

mfgfgégy)rgg%th%% fgé%gé S ana&Xﬁ?Qquogygnlde The

obtained reaction mixture was analyzed by gas
chromatography (as mentioned above). The results are
shown in Table 1.

Comparative Example 3
The same reaction and operation as in Example 1 were

performed except that tetrakis triphenylphosphine
palladium (4.04 mg, 3.5 micromol} was gsed instead of

bis (dibenzylideneacetone)palladium. Tﬁe obtained reaction
mixture was analyzed by gas chromatography (as mentioned

above). The results are shown in Table 1.

Comparative Example 4
The same reaction and operation as in Example 1 were

performed except that t-butylisocyanide (24.0 mg, 280
micromol) was used instead of t-butylisocyanide (1.2 mg,
14 micromol). The obtained reaction mixture was analyzed
by gas chromatography (as mentioned above}. The results

are shown in Table 1.
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chromat ogr aphy (as nentioned above). The results are

20 shown in Table 1. Conparative Exanple 3 The samgg uly 2006

reaction and operation as in Exanple | were perforne (f

except thattetrakis triphenyl phosphine palladium
mi{seSEﬁ'hﬁpg_@ls,) was used i nstead of 25

bi s(di benzyl i deneacet one) pal | adi um The obt ai ned

r eact i ofherisang erwaé}téﬁéiﬁl il eReyasienr afatidypmgple 1 were

bt A nede ghoyRl: The ool 33500l s JARhe)

e Sane rea
8Reanad Qi a4 | 04 Exgnplse 5l i Loms?) PeafsOIELE extePéad of bis
that t- butyllsocyanlde (24.0 , 280 mcronol) was

ddddenmtedeneacesong) ipsde @e, (2nd gyclohexylisocyanide

LCEYTR Dy PRLARAG] AACLI o0 T ELUCE sy anal yzed

batY1tisodf£n SHOW THe Tobta ihe@br@8cdtiby 200G ure was
Conparative Exanple 5 The sane reaction and operation
asailyzedhiy egas wehsompdoiaRly eke8piepfdionad rakkeye) -
(bELAnen A ospllhe) n Rabadiim (4,04 M. 3.5
|nstea of " bis
(di benzybwdmwmlaaéaaﬁusmd aml the gas chromatographic
cycl ohexyl i socyanide (1.53 , 14 mcronol) was used
pRslyidcerl (va y#*s'sasyamh@e amd ephR¥PASd deddtbp of
d a a
B Lo O S E RO AUCERL ROLPHRY (R omgrization
481éCEiwdsycalere at elichdaeaddorbded gas. theorgisogr aphi c
anal ytical value after 2 hr, and converS|on ratlo of
BRF IBRERG T AR i g?ﬁax‘:}ﬁ&ﬂﬁaéel"e"c]ﬂ% tyt5RE 3
telonerization selectivity were cal cul ated based on
the gas chromat ographic anal ytical values after 3 hr.
15 Table 1 conversion strai Gableellonerizati on TOF

The

Exanpl e ratio of chain selectivity (h-

)

conversion { straight Telomerization | TOF
Example ratio of chain selectivity (h™h)

butadiene selectivity | (%)

(%) (%)
Example 1 100 98 o8 40,000
Example 2 100 97 98 41,000
Example 3 100 97 98 43,000
Example 4 100 . o8 98 41,000
Example 5 100 97 98 39,000
Example 6 60 98 : 98 40,000
Comparative 3 89 . 90 1,000
Example 1
Comparative 6 88 92 2,000
Example 2
Comparative 23 78 91 8,000
Example 3
Comparative () 81 95 2,000
Example 4
Comparative 1 76 B8 300
Example 5
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but adi ene selectivity M0% Exanple 1 100 98 98 40, 000
Exanple 2 100 97 98 41,000 Exanple 3 100 97 98 43’Qﬁ¥%ﬂy2006
Exanple 4. 100 98 98 41,000 Exanple 5 100 97 98

39,000 Exanple 6 60 98 98 40,000 Conparative 3 89 90

1,000 Exanple 1 Capdui@trialdapplitabiDityExanple 2
Conparative 23 78 91 8,000 Exanple 3 Conparative 6, 81

95 2, 00Fhemaanpes it toppafatihe Presentgisyentdemmpie useful
gszg %%f%ﬁ?é%ogg a'%%&% %fﬁzf@?ghcggbb%ﬁ%-ﬂg¥ a conjugated
conposition o e present i'nventron s useful ~as a

dakaky Yonforend ehAEEENZAIWhdBAacti on of a conj ugat ed
di ene conmpound and an al cohol. 5 The nethod of the

pr esent They @atitord i of epropegsfant Proentiag dsh@mployed for

iall d Ly, of ' '
RBGHEHIGR, S EEY S L BHER S 1 T B By 2 RREGUORTY A
apfli hgatde@dh dNosne 280Rpobdidl AT &nda206B0302243 fil ed

in Japan, the contents of which are incorporated
hereinto by reference. 28 28 July 2006 Cains 1. A

cat al ysty.¢ 9t tel i zat | N NYs. 2003-
a conj%Bg?gg%ﬁ%ﬁégﬁiﬁéogﬁdgg% aﬁﬁg”?%ﬁ%ﬁﬁgm%igh s 0
TOBPTi ags 2003-302243 filed in Japan, the contents of

which are incorporated hereinto by reference.
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s pal I adi um conpound, an isocyani de represented by the
formula (1) RR2 R 3 CNC wherein Rl, R2 and R 3 &}rse.fuIyZOOG
the sane or different and each is an optionally
substituted al kyl group, an optionally substituted io
al kenyl group, an optionally substituted aryl group or
an optionally substituted aFampise group, or two of
them optionally froma cycloal kyl group together with
a carbon atom bonded thereto, and a base represented

1 by thecdtsmpbe cbhposibidhORo# hnt@ﬂbheMﬂﬂaﬂﬂmﬂWﬂehdﬂlon of a
al kali netal, an alkaline earth netal or_an _on

COnIUBAE Ay dRBGER RITROWH 0BEFOrAR | ¢ LSOHSLI t UFEHER | reyrﬂprlses a

pdl TP N BR bgﬂ@|3é§u?§5b?5ﬁ§geal st bRNthe formula
optlonally ubstituted aryl group of an optionally

(Bubstituted aral kyl 20 group, when Mis an alkali
ium then nis and when Mis an
T ERIREREENG o al, then n (D)3 A nethod of
I Hg eth bj ' a ;
BLO0ELE S g SAPIASES SUDNSPELNetand cach i an

ojﬁﬂ@n&&iyabubetzEuEeﬁeaQMyﬂ1grbmme pnesptdensfl Iyhesubstituted

conposition of claim1l1, as cat st to |ve n
aldisryl $roHR: pﬁ&duewbﬂnﬂ@im @? I RS, edfoup or an

ogtheord ol gh$stheRite@ILnt gda by i he ngHdB“ a 6¥| | )tw?t? of them
R190H (V 1 1) wherein R19 is an al Kyl group optionally

omawm@llswbémmuencscloahkallkemupgrt@g@t@@tri ofidill y@ carbon atom
%'% ubstituents, an aryl group 29 28 July 2006
?)? ?? %aV|ng substituents or an aral kyl group
ampta o,uswéé Yrepioysagt SAbisy i thentsSrmdla THEI producti on
nmet hod of ,claim 2, wherein the_alcohol is 5 selected
frorMﬁQFﬁa)nol et hanol , 1- pro@bﬁa, 2- propanol 2-

I-1 propanol 1- butanol ent an
) 1 ool 2 LES ool RN al RS Fahghonetal or an
ﬂMﬁﬁPhﬁxaﬂ§| HT@%d@Eﬂ,aﬂwﬁath o%t@@hﬁﬂ&& substituted alkyl
3-oct anol , benzyl al cohol ,
group, an optionally gsubstituted alkenyl group, an optionally
subgstituted aryl group or an optionally substituted aralkyl
group, when M is an alkali metal or an onium, then n is 1, and

when M is an alkaline earth metal, then n is 2.

2. A method of producing ethers, which comprises subjecting
a conjugated diene compound and an alcohol to a telomerization
reaction in the presence of the composition of claim 1 as a

catalyst to give an ether.

3. The production method of claim 2, wherein the alcohol is

represented by the formula (VII)
R™OH (VI
wherein R is an alkyl group optionally having substituents,

an alkenyl group opticnally having substituents, an aryl group
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phenet hyl al cohol, phenol, ethylene glycol, diethylene
gl ycol, lo propylene glycol, ethylene glyco
nononet hyl ether, ethylene glycol nonoethyl ether, 28 July 2006
di et hyl ene gl ycol nononethyl ether, diethylene glycol
nmonoehtyl ether, propylene glycol mononethyl ether .
opintoprbhy | bavigby colbaritoering ot han. arglBylTigroup optionally
oducti.on nethod of claim2, wherein the palladium
hﬂlg u%%lb"‘f’%l%u%?F/%r ent palladiumsalt. 6. The
producti on nethod of claim2, wherein the anmount of
the‘gﬁgladiun1conpound to be used is within the ran

. ge )
4 of 0PHO8Bep1CD. BEGH%e R VR &R per WBRESEBN[THFatEFohol is
séﬂéﬁﬁédCQHRﬂPnﬁetﬁan%h? Fgéﬁgﬁgipnlf l,ClgLﬂEgpanol, 2-

wherein the anount o the 1 socyani de t e used Ts
maiishi nl tpreopamgk, of 16b0t500125 egburahnedit,s pemtdmel, iscamyl

DAL SRRy T RG0! 00 FELIRLS' LpliBneranor,
hégﬁié*kﬁfﬁlj ZabbeAnbeact inibdtan®l hi n3tbetaasle ®er@YT - alcohol,
pﬁéﬁgéiyfoalcohol, phencl, ethylene glycol, diethylene glycol,
propylene glyceol, ethylene glycol monomethyl ether, ethylene
glycol moncethyl ether, diethylene glycol monomethyl ether,
diethylene glycol monoehtyl ether, propylene glycol monomethyl

ether and propylene glycol monoethyl ether.

5. The production methoed of claim 2, wherein the palladium

compound is a divalent palladium salt.

6. The production method of claim 2, wherein the amount of

the palladium compound to be used is within the range of

0.0000001-0.00002 equivalent per the conjugated diene
compound.

7. The production method of claim 2, wherein the amount of
the isocyanide to be used is within the range of 0.1-50
equivalents per the palladium compound.

8. The production method o©of claim 2, wherein the reacticn
temperature of the telomerization reaction is within the range

of 0°C - 150°C.
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