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DESCRI PTI ON PROCESS FOR PRODUCTI ON OF ETHERS
Technical Field The present invention relates to a
nmet hod of 5 producing ethers, which conprises

subj ecting a conjugated diene congound and an al cohol
to a telomerization reactDB¥CREREIANCoNosition

havi ng a catal yij cLLan ' ' for
t hi s met hod. E%%ﬁ%gogggegngwcﬁg%ﬁe‘ggntﬁelaﬁ\f}gt ion
are useful 10 for startidthibé£li Rieldl vari ous

polymer, and for internediates of flavors and the £
|i ke. BAhiegrouesientt investomn el 2bRSr &8cd HiFod ©

conj ygat ed diene_ conpound IHQver { @t §0Bonjugated
PEHAEH e LR Gy LT GO EaE8 SHIANFLAG b oBongug
ditedke bmBotizal apphidr GYEessdéBnto Bortecamgit Ezation
reaction wherein 2 nol ecul es of butadi ene react

w.th .
Yepmi teicen e @ﬂdaac§mﬂggﬁp¢ﬁg@nﬁagﬁngbﬁ\Rgt %Fbﬁeﬁunctlon,

such .as. acetig _agi LkRakPoli ve a product

§’t‘l?&t$r%\slsl- %e%%x;ﬁ-s%,c’?&goc]{ 2%?%%@ gng the like can 20

be nent imnagks | prbdukeawbst htie appabkadi imveoripiex, are useful

particularly, a palladiumconplex coordinatin d for

Siogs priarebiBEOMS tE T idfere br VAR L PYRL PoIY e bat APYs

f.or_ tel onerjzati,@n rqu:%'o af tReCanjriat ed di ene

g%ﬁﬁﬁ%? égé? grfgfhnp %,955 PaFIadiun1Reagents and

Catal ysts, Witten by Ji Backgxouynd RAbti shed by John

Wley & Sons, pp.. 423-441 (1995)]. wever. .. use .
%’i%é&ﬂ&i"na‘i‘?‘%"gti ’I’loggﬁﬁné:s? ﬁé'su(%atgé diene

pal | adi dm ke

f hadust rdal PIBRZdh Gradbshi 68 BSconjugated
gﬁﬁﬂﬁ%ﬁ%dﬂéf?ﬁ ?%Eq%}?%ﬁéng problenms. (1) A 30

) dreeli evmps opHe xpoooridi tek € ngf proowid keepkshbhs peaFtant.
thermal stability, and when a_tel oneri zat] r Qdu :
&TF £*TpaPyst %&ﬁﬁﬁkﬁﬂ gpgrséaaﬁg ég%%ﬁﬁhg 88!Blicadiene
eVANOr at{ PR, 1t BB 1 U eXf i & derpoResEhaliinggahhective
step to precipitate palladiumnetal. As a result, the

. totdatogen canobt alse acetic acid and the like to give a
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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 cbnjﬁ&éféd:diene compound [see, for example,

Palladium Reagents ahd‘CéﬁéIYst, Written by Jiro Tsuji, .

Published by John Wiley & Sons, pp. 423-441 (1995)].
However, use of a palladium complex coordinating
phosphines as a catalyst for industrialltelomerization
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 reused easily and the precipitated netal causes
probl ens of piping bl ockage and the like. (2) To
mai ntain thermal stability of the palladi um conpl ex

coordi nati ng _phosphi nes, the reaction mxture_should
A 2R gﬁSégaé§§d4ygﬁmﬂﬁgc&pl&aﬁﬁ#%qﬁyigrciugggmgﬁoblems

t [ [ e e of (an 2EQWNtth 1
6p?Hﬁgé%ﬁgngﬁgﬁ%%%%géa%ﬁetﬂétgggﬁﬁty g? fﬁiqgngadiumt erne
corg £Xi egobdi naid e 1 phdsphi cesiplidx degprdénathiag

catal ytic activity. Mreover, problens ch_as_.
RRIBRBENGFE -t RO TIRFNE BB BAXGITRD ot ighdadn gn excess
(o PEOIEL LA i HIOSPOLNE LML AS fhe 98Ul ook Ne While

oxI di'zat 1 on cess phosphine, degraded
el ytegencki Gift amnektbes| phevadc of phosphhne gphances the

ts, d hayi i nat | Lyt
AR bl - 5HCRA AL NS BB 25 Hd SPRE 1S kS SFECSRRTBIE ng

%éﬁ%éﬁiﬂggﬁiéﬁ“dgq#éﬁﬁéi¥hEYCQ%%ﬂ¥¥¥bd§BEEG&@yaS Moreover,

replaci ng phosphine. A nmethod has been
apssl edsweech msa dorregacedf dibenecenepotraAThaR ©F 4

to 6 b t d - al h ' , i Z
IO S L P g L R
SOcyppl g8, tWal Sk il i £a P98 PBES RN &ex do$Pe bhoaplinnd

a nickel conmpound to give unsaturated ether [see, for
alesgupt ded USRT3AF0020]acthvERanpings theelbbe, ogcur. From the

tel onerization reaction of .1, 3-hutadie

BT EAeBOR | 7 BT aSnbA R 4 S PR na BT R eperty
QR i pbpE1bistch B )oh DOSEAAMERG)NI e 1 Bkd and exhibiting a
cycl ohexyl i socyani de [0.001-0.01 equival ent of )
Hiesldmer i g pthovc teedi ahey htEKBR S dlean depgnded as a ligand

1, 3-put adi enel , ereby 1-nmethoxy-2, 7-octadi ene and
FsARsEhy T PEosRiTS

Iehe are obtained at a rati o of

91: 9 (wei ghéthatli Bhs HraMerepoettd ydtersyist ean conjugated
conprising a nickel conpound and isocyanide is used _
fdrene| epEPPEaG SRHinEt 4 oRPof £aAXRRY REPRY 8Pgng mone

SETEANDS, B RS, L LoDy o cataLyat
system comprising isocyanide, which is a non-phosphine
type ligand, and a nickel compound to give unsaturated
ether [see, for example, USP 3670029}. 1In Examples
thereof, a telomerization reaction of 1,3-butadiene and
methanol is carried out in the presence of a catalyst
system comprising bis (1,5-cyclooctadiene)nickel and
cyclohexylisocyanide [0.001-0.01 equivalent of bis(1l,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 90% at the highest. Since the yield of
substantial 2 1-position substituted ether is | ow and
the catalytic activity is low, a |large anount of
catal yst is necessary, _thus insufficient ;g}the

Lneestit ian neehesl tHY S AR, 12 L8FoAS Z4tT gre ety tie
reacti.qn usjn I [ al ¥s 481 1§ ,
LAY AT, o PR HRIALCLE KA S100 necensany
ReNsp e feci égand nhahdeenduseporiledetdard . f or
exanpl e, DE 10128144 Al and Aqgemn . Chem | nt.. Ed. sing a
vol . 41Inppddinnenzod FePgriz@t el 6§85 ¢S5 A Hihg

48" i e | On gk eeliedn-cianed ing
?&g@?ﬁéﬁ%ndaﬁggﬁs3 g?ﬁggh“??%&anﬁgtal. A netal e
Be@kedidiid e Wk bbehe rig rogeonephbaphiime ligand has been

heterocyclic carbene shows a r ly A0

SRESIA Lens { SOrTRERIRNS; SEpADRABIAY dompray Angeu.
£aQndl Ngld Nggg Ni t RgeN-LONtgh Ni Nggbehanacycos2 Fat bene
rs—stperror—T—15 t hermal® stability and shows superi or
aattalogdrc-ashtai hynign hebe macy ediaddiarbene & i BAIENd

the like. Such palladium_ conplex_i,s_known :

e o deRar bgs PrObap FRY £ B anaids fich a metal.

ﬂ@f&%Aé@@kdiﬁﬁ%@dﬂ“#EﬂmgtﬁéYhit&Wqﬁﬂ4hbntaining
uzuki - M yaura coupli'ng reaction and the |ike 20 [see,
hert emcangt Bi c Pearbeme Mitows Reyemaydablys ingreagedgglectron

2002) and Advances in _or L] ] :
Bena gy o THETSBRSFT. 3 Pas Geah FoRba 1o Rhgine
hhis- E¥ntaiHIed e teratatyst ekrimroners zaupenior in
of 1,73-butadi ene and met hanol, the conplex shows - .
shpamizor 252t bdtyt AN NN, SURPAGPET GRirkYy1C activity in
sel.ectivit f...term nal -positi t th i
S&dﬂ%ﬁo}?’%?/%‘gﬂi};?lgﬁ‘d retaec[%h%lrli égtﬁi g%leseqe]{(;gte'i Viaét‘lgcl::hagalladlum
cOMRAISd 19 Rnbahl ad we woaplexasoar diaiygt of coupling
phosphi ne [see, for exanple, Angew. Chem Int,_ Ed.
w@actﬂgn@psuggeagququgglaﬁgcyogpﬁﬁt%ﬂnG%Flng akyl

l.ecul ar talysi s, A ] . . ; . 5 ike
R B e e T
[see, for example, Platinum Metals Rev., vol. 46, pp. 50-

64 (2002) and Advances in Orqpnometallic 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. 986-98% (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 coupling

3 reaction of 2 nolecules of a conjugated di ene

conpound increases due to the electron-donagtin

peeperiton off t hemoheendgen ok EPRAYIRELS SRRIT ccompound

carbene, but the rate of UGt | celd o ' h

T BECEAE DTS EBR, TS I Ehcaob iRy PPty of the
ﬁ&ftwg@}pyco@@afﬁsﬁashtéaes&e;me@sieocaebmme,d mot the rate of
pal I adi um conpl ex coordi nati ng nitrogen-conéﬁining

hetredusyive ehibbnetiomKapehiry PECOHFGS emPhoyrke enhance
in that the_stability of adi
EGF YR | lﬁ%??&génﬁgbn%g$%%%gghgggﬁggg%fﬁg)J%?b%ﬁgEd £e

€RRNQa 106 dDuMBE Binpilead cRastd ynadbngonditrdgen-scontaining
assufmed that, when such telomerization i

i's .

hedesadye}ic perrbered af@nIRAVRAELYysP PEORTFY QFEYTs 1

for reyse,_the. | i 1] ' Hegsseednati

SR O R PR b1 Has SOt o b Shumy CompiR A G 8thating

hea&ifen-RiPhDgihkngkage altrecy ol peeciapbieats orawio15ba

base and the like will be produced. . An additkgnqgat ﬁhen

pedbiterined expedlEd | HomfAYehe thstSof SFUdH B bhed

QLR RecAURe, PEURIA SILRQScE2AUNGe el SaRed akally the

§y esize nritrogen-contal ni ng heterocyclic carbene to

batalsart abs achrgandte2D far t henserethe (@ brkY P16t RERLIVILY

reaction using a_ palladiumcatalyst, wherein .

widdy dim degsagedd 8% sr?o?ﬁ-"‘bﬁo?%ﬁ#’r}?rqsl goa%foﬁlégsmn of

%§$36§§§9r#ggcga €'pE$HJ&§QﬁP$8kaéB d8 43 PreBipbRtion of
. Tn an anpl'e therein, a telonerization,

bedciseoramd 4ha- hikadivaridl drel pSotpicest-hy Al dphReonsl

carried out in the presence of cataly

PEORHE™ (1F | %ﬁeﬁﬁFﬁﬁogﬁhifﬁki‘BaFﬁSdFﬁr%ac Y, PIGARY Bbcomes

EAGHOnexYL L soc¥ankda1 Homayerarkhe ekpliiiedito separately

tetraki s(tri phenyl phosphi ne) pal | adi um as t he catal yst

aiyoh t e Brlé end tusgen-dasith bhipge hetedRayc ke cFpgRene to be

time, and 30_the |.ike are not described but it has been
8592 ha t 2898PRat oct adi eny1di hydr oxynet hyl but ane

was obt ginedh &Smdre, a telomerization reaction using a
palladium catalyst, wherein isocyanide is used as a non-
phosphine ligand, has been reported (see, for example, JP
848-43327 B, USP 3670032). In 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 q-

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 havi ng hydrogen on the carbon at
the (X- position thereof is used as a ligand, the
hydrogen is_4 elimnated by a base used._for the

t BlLémermiatad dav r 8abasSEn usath &OF eklift TR OMPRiRATion reaction,
d L0 of isogyani . fail e st

| GORaY Ry A7 AR A SLe 1 B U feRSYMiNAR and

f fadtliuae aso ashewoarr intendrd afystthivgaed iss Bigand, and the

mar kedl y degraded (bel ow nmenti oned Conparati ve anpl. e,
zyblencﬁyt%?%b%éa Bx & S Frb? LB eF trﬂ?éfcifaﬁ%g?@ 1s
Lo Vg G |d@¢?§§g&”kﬂe§ etk Hoheat ebidla A BAdYExample 2) .

c

havi ng hospnhorus |igands. The present inventors have
f oundheprrepemsedsEramatled wditedher ysé seicyargae atlé um
al ready havi ng n that it

hosph | i ds, i .
SEPPFUSEEI T b OM P AarRon 6f RELAhI o CatRdvey already having
NBHES Y duwer | fgnbbe Tﬁ%?#?@ééﬁ%rfﬁGEhQBrsamive found

degrades the regi osel ectivi of - al cohol in .

npcbbdehis iasseatated whdhowhernsened aCpaddradiwe already
ample 3), and therefore,, the termnpal 15 positio

SHRER RS, HiphetUs; Fabahiscnam ShrBori mep R £

ab6eheli naddidi obr beseRRa N1, Hiee PEBFEALIKREY X Swering the

have also found a problemin that the amount of a .

cuatkyof ttde beeasbioper ang stfgrrdeanibe pediarrlRctivity of .

or,th onversio rati.Q of but.adi en nno! .

hipa et L ukTheo BB g ST G T S of PERgan st oned
PreMpakStSWd imtanbl £NGl caseid nthd hef6har, gehdetsd tyi wal -
pal I adium Disclosure of the Invention It is therefore,
aposbtdom cfekewrtbybs¥nt ii-fremtniohd phRadTgSetectivity of
c .tiaon, yused f l.omer.| zat tig

OB R che Boh g0 TP L " R8 £ < LEAR R e nave

expsesFeauri gh wasBl ¥hi ¢ nadhad tyhe aadovhitclofafd aralsalyst to
an al cohol addition product with high selectivity of .
teeniAgr e thwredienai garnHaile sepderprdit PF dthe conversion

| PUEERShy BHELNALAE QRRBE! Y $ACr RLERAN" HeRiRINd O
coordination of phosphorus prevents sufficient increase in
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 compound and an élcohol,
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 alcohel using the above-

mentioned composition.
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provi de a nmethod of producing ethers industrially
advant ageously by a tel onerization reaction of a
conj ugat ed di ene conmpound and an al cohol using the

above- nentioned conposition. 5 Acqordiqgj , th

present Regerdisglvel dthe PEE§eNEoHIOER 'Jo%“cﬁﬁ'g?itﬁsnd:o a

a pall adiym ca . LS ide. ed . i d
P R PR AR TR A GORPORRRE At dsocyantae
aFSptbeentp® Wy difé efenmhuaad (@dch is an optionally

substi tute a&kyl group, ?n optionally substituted
al kenyl R}&FD,CNCopti onal Iy substituted aryl group

%%%P%%gt kmnakby?ﬁabﬁbigyge@hﬁ;%mé OF OYPF£Qr MO artl each is

i onal orma cycl oa group together with
an 28ptabhan 13t emiboniledtelerdtay ) herenpaf apr opffiionaslly

to be referred to as_isocyanide (1)], _a ? a %&ﬁg%. ted arvl
reppesihuEe o YhRNY br FEPHPEI AR %ag Y15 ifyre 'Y

j n_al kal i { liis t I

A R T ST
wbsthént egtiainallyrbopn ancoptlicenkkyy gubupi tggarher with a

al kenyl group, an ptionally substituted aryl group
(ﬁa%koﬁpPFGWah%Pd%ﬁbg??FEFBd aral kyl group, when Mis

ﬁhé%gﬁbéfqgkmtﬂ¥safs 28I 4B AdIy Fed Std, agnd swhgariMde (1)1,

is an alkaline earth netal, 2D then n is 2,

[dred ea nRbter delpiresentedbbyr dher farmolas (bdse (11)].
The present _jpvention rel ates to a production nethod
of et he?&oﬂhﬂch con‘pt(ilsd@ subj ecting a conj ugat ed

di18dee 1 AOMPQWNG AN Ry 2l pekall t @2 AEk@DBheZakbirath metal or
reaction in 25 the presence of the above-nentioned

compositinenRisia acdvainegenoagprve @ amiekonghiy substituted

CEIPEL bFBeD! bl PR s et P QYR Yo, an
tShOIBRETIAY QR LAckE 08d0hrglCYdigRt e sheoe tdamedilingd
zﬁﬁ%stituted 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 alcohol 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
produced industrijally advant ageously from

EbR) BEHIRA PENENEORFSRRT tank ‘éﬁ%}@&hol“‘."%‘c‘b‘b‘?’ar ngiPger
?t&%%é“ﬂ efﬁm%ﬁ%oﬂgi '%ﬁ&f!ﬁﬁ&hoﬁddga*¥ﬁ“¥he terminal

i near ethers erein alc ave been added to the
taenmbralpredncéd pnddisced d Ny sadiahlty oedeentageousl y.

Best Mode for Enbodying the I.nvention The pal | adi um
conpoundissaﬂﬁtpﬁPﬁPc%Q£jﬁFb?i¥iﬁg tg? &ﬁ%}%ﬁf%?

does nobpRave, 1514 @DGmCeRMhHRAId NOs PhoRephYtidhlarly limited
phosphorus cConpounds have and, for exanple, a divalent

pal latiguasal t sdeashnas e vends tuehigr wetosd ined § bip uproperty
acetg&;, aIIadiun1chI%{ig$, %alﬁadi m _brom_ d e divalent
pal P AR T af BBRALE Sl 3 Hdi A sulPar &P T2t T
gb&ﬁ@tﬁ.’unp?ééﬁgé ugl: cRC alsy L ACeL D984/, formate, palladium

I s(benzonitrile)palladiumdichloride, ' _
bicetatisut ya kbaganindchdaidials urpall s RlduMdHr gbiiem palladium

tetrachl oropal | adgte. pot.assiumtetrachl or te :
AP0 | G0P L P AL Ao BRI HoncRRet BRABar I e 1521 Ladiun
hEbgdidkanzyld ¢eneps at(ere)d et + adk Yk 10iaHilind-dichloride,
cycl ooct adi ene) pal I adium and the |i ke can be i
hiatitotarty 1 sochianpdel) adilim Sbapodhghle el Qs stP ¢ hum

onbi_nat.i on. W an_i socyani de (1 hval

SFP et inatle nart ¥adton, tprabni¥ sl Lpdare and
pBk! adiken I eaiEehByliiQmia 2dtanth paldaldiven,

stability and industrial availabjility, and a divalent
puirddithanza tidenpareitoneddipak badiM e Bif Vi e of

yperi.ar. cat al vii VLY, thyl f t ] =
SYBEbCEr LR A pf Tl Y d FLEE, 1YY B 4 It soned.
Agdithieoma JAH 1 @h ogempaanidot s abechbetdt n 2ombimation with
i socyanide (]) is also referred to_as .isonitrile r

*Rr bypsyatd dant! br oduddyadant ypahi2ddyRoRmaqyny r b, more
épgfggﬁg§gxgggﬁgaaHngi%ﬂ%tﬂﬁ?ﬁ&&ﬂHRaCGHbound‘in view of
epresenting 1 socyani des , the

antioxidative stability and industrial availability, and a
divalent palladium salt is particularly preferable in view
of superior catalytic activity, selectivity of terminal-
position (straight chain selectivity) of alcohol addition
and telomerization selectivity. _

The isocyanide (I) is also refeffed to as isonitrile
or carbylamine, and produced easily and economically from
the correspondihg amine,

In the formula (I) representing isocyanides (I), 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, l1lsobutyl 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 R 3 may be a strai ght chain,

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

group having 1 to 8 carbon atons is preferable, such

as nethyl group, ethyl group, propyl group, isopropyl

Jrenipy 1 bytplip , gty l igobupy| 1glodp,3stefekgreghydputyl group,

- but yl , | , 1-di hy| rou
FPRERY L GEou - CHaboYRRyoss R v S 8ty group,
?}%?%%éa{?&gg%h@'lm Vih&l O¥Re. CYGeORANKemyUrgupup may be a

exy oup, cycl oheptyl group, cyc]ooct¥l gr.oup
arrahghti kbaifhe atderyédgebep ey myaliagt pdkghyl group.

hain, branched chai li g alk

Ahhl ARG L RaPYp SRR Pav B2, b dh c SheHP a8 d s

gfzeéf AR e  FOR XN 1Y} nvhng&owgmmﬁu yAlDybugroup, crotyl
r

oty group, prenyl group, 5-hexenyl grou
Gy e enpkegydu@ronup oct ehgkegydugr QR o@.@ﬁgﬁypnyl group, 7-

group, cycl ooctenyl_ Qgr.ou n [ 4
Bt onE 15 onese SadhieFelne axdt s Sy FPERRgenya, oroup an
HHd onakbLY cBaV e Amai ol hesl desheydr edisty Btgnoopsaand alkenyl
functional group on the carbon atom As the

tom
stuies ohydrogdd athaNe fon aRaNpIRes Hes| BEEROGEgmaton of

such as fluorine ato h ' t brom a i
i Eapah SR (T [ TRE CRRERR, H R PR PRetEn besides
TR+ 0884, ahont he dr Sekamplieonal hgrimyen f atomxamghe as

an al koxyl group such as nethoxy group, ethoxy.grQu
iBopropoRy 2§osUp AP T HeS | fEEM /( é?rl{é?rf@r 2] "g‘zta’l“ko%?ﬂd%’% atom
garrg)%ptﬁav?jrj]&el P Gfd bpiyal QIR) be HeAPighedh: avaithe
roup; ﬁy roxyl “group; keto group (oxo group);
CRIDOXYbnEL0gR cail, ther | ekempde bearmet koxpd. gZOuURs such as

the aryl group for R, R2 or R.3 , an aryl group .
TR hXB GE0BE ¢ ABRR G BFRUPs (AARAORIEY gHeRPpand the like

gggk?ﬁg%?Qpaf¥§¥§2¥%ﬁ8ﬁ8uﬂaJﬂHE”W|tSr@UEarbon atoms) ;

Y
phehan group, racenyl group, tetracenyl
wmlpo agdoube |dykmo Asrohp; avaldopy Hraupupankersl iggoup (oxo

group having 7 to 20 carbon 25 at is preferahle,.
S%%%ugg;bgﬁfﬂo&yknﬁfo%gpﬁpﬂyFﬁ&j%& eg?%ﬂp;e %%d%loned.

ihdenleE§h¥hegPQgﬂ’ iplenybyl gt hit geonp, and kgl group
l'i ke. These ary roups and aral kyl groups optionally

having 6 to 20 carbon atoms is preferable, such &s 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 éfalkyl groups optionally
have an atom besides hydrogen atoms, a substituent or a
functional groﬁp 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

8



10

15

20

25

30

have an at om besi des hydrogen atons, a substituent or

a functional group on the carbon atom As the atom
besi des 30 hydrogen atons, for exanple, a hal ogen atom
such as fluorine atom_ chlorine atom bromne ato
podiupe APy Androne | iLEOPERRY 1 hETPPRe &’éﬂ:igle group.
mentiqned. As the it on.t i1n 1
éi&#ﬁ%iieﬁF%TRyls_%ﬁQ lié%ﬁﬁ% +LBELYINGrd¥5, penty

grou "17to 8 carbon ‘at ons
SRS HeiPY| gebaph. heigtyl Sgpeapp, oprydylgmrump, cyclopentyl
I'sopropyl group, butyl group, ISObUtﬁL roup, s-bftglt 1
growp,, tcyehgheyydugropdht yFYCHPREBLY >%g?-‘|°‘t¥?ou‘b¥c oocty
heptyl Qqrou 0 l..grqQu p : 2 8 b
Brornalt Shaus ke orih sy PRt SOy 2 jto 8 carbon

@R Atk hesl vkaylagmidgenyal iy bugrieay ngeXotyl Bgroup,

carbon atons such as vinyl rou 1yl roou crot
gremyl gRamyl groeFenyihGEoRp. oFoRsP eI EhgYP, 1 octenyl
[ 1= [0 cl u d th
0o B, (Rt Sl dIn g ") GPEXBBLddiRizoup and the
6ike ;2Qcaibph grom® Suoiimms @0tph@fylcagphnmp,ateny| such as
, [yl , I i tyl
Bt o’ St G, i S g
ﬂrgwﬁ%#?%¥@@¥|yb,%“@ﬂ%séﬁf%ﬁ?!bﬁ@ﬁbl!ﬂfﬁﬁp, naphthyl
p r g

ena bup,” ant’hracenyl” group, tetracenyl

growp anchdéryli gepuan drigitkehy §y dugriean .ndwpg%nzéenyl

carbon 15 atons_such as benzyl grou aph me

GEOWP - W@%ﬁwﬁ‘éﬁﬁy TR, X%Fﬁﬁéﬁ%f“%qne‘%%‘gy% yr {%E%B‘acenyl

g?%qﬂ“%ﬂ$k€he RGt.NG 1 i deea TCRP1 DgriRR inethgA® tbe20 carbon
I ona

unc group, for exanple, an al koxyl group such
asomet hoxgh gasubenzetth@aoup oup2PhEbyIHRBEY 4 r 3t End

the like (preferably an 20 al koxyl p 100, 1at ike,
BAs3Y %ﬁky, gﬁpﬁg'g&&ﬁ%en%§¥%ge%% umd¥%%#o§§ﬁ e like

AnRURh el Pk 8T BHR: beaikaiyiogéquUp Aandhiche dridei caal bgroup,

nmenti oned. As the cycloal kyl group forned by two of

Rbr Rxample R3anogdkiesy WidroEReSEETH@P MDMDHRIEHOUP -
S ot SR L AR Bt s el BbueabLy an
MK RNEPt Yt o GpOHBw iGXE11006d Y8 carbon atoms); amino group;
cyano group; hydroxyl group; keto group; carboxyl group
and the like can be mentioned.

As the cycloalkyl group formed by two of R!, R? and
R3 together with the carbon atom bonded thereto, for
example, cyclopropyl group, cyclobutyi gfoup, cyclopentyl
group, cyclohexyl group, cycloheptyl group, cyclooctyl
group and the like can be mentioned.

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

As the isocyanide (I), an isocyanide wherein the group

represented by R'R®R3C- 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 dinethyl propylisocyanide,

1- net hyl cycl ohexyl i soc

1;301,%,‘33’f}é@¥a?{_§9f?§| Bl?t }/ﬁal{lj%g%%m_ae? af’dl_t-butylisocyanide,
q @M@&%&kggg&% Angadhel hke gan be

meént i oned. i'socyani de (1), an i socyanide
weairainre t el o oy i soeyyragsicie edrbymRrRz RIGLegakle.

tertiary alkyl group_having 4 .9 tp 8 carbon ons_ LS :
preferaﬁl%,t%dg?pﬂﬂllﬁl i(§<}gyaﬁﬁ%"é}ng BESEONIY) O Mas Sthe alkali

ékéﬁrfﬁéy pr eByl isQeyand dey i thiud,3sodium, potassium,

etrame utyl'isocyani de are nore preferable. In the
ok aurg ) | geshomi egcbases (11ke aent e Maaitionsdapps the

for M. for exapple, lithium sodium pat ' :
Pl AR SREFANTEE L ne 9T KBXaRR he MEANTHEaT aSoEsdum:

alikald g Rar b riBkaland Ofh &XBIREE caff e sierm icnkdi umAs the
strontium baritumand the |ike can be nentioned. As

ine unonf omm Mer bl feorampdsp| @nmands urfY kPR 6RPam 10
hosphoni ym oxoni um

QSRIORLYE . n@ﬁf:p&%aagr%ﬂﬁel hK@ LA PG, IEBRLLELREHed.

i um ~an anmbni um

represenf Loy LB8vECkhleoW itthd deahmbatium ,( 1dd )arfn@nium
5~-N---,,1111 RV 6 R 15 wherein R5, R6, R 7 and R
& eparts empedsbyt $hiey drogkew brgnithen fdmyhal £ 1)
substituted al kyl group, an optionally substituted

al kenyl group, an optionally substituted aryl group
or an optionglly substituted aral kyl group, 20 is

pref erabl e R®°As the above-nentioned sul fonium a

sul foni um depresented by the foII?q|¥3fTe formul a

(V) 5 N7
R ‘HQS

wherein R®, R®, R’ and R® each represents hydrogen atom, an
optionally substituted alkyl group, an opticnally
substituted alkenyl group, an cptionally 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

|
+

wherein R?, R!® and R each represents hydrogen atom, an
optionally substituted alkyl group, an optionally
substituted alkenyl group, an coptionally substituted aryl
group or an optionally substituted aralkyl group,
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Rl 1~-+ R9~-S" Rio 25 (I V) wherein RO, R O and R’
each represents hydrogen atom an optionally
substituted al kyl group, an optionally substituted
al kenyl group, an optionally substituted aryl group
of-Sa® qml‘?y substituted aral kyl group, 10 is

f er ablyg. : ' | i
pref erable. A tmoéggkﬁgngg_%%eggg&ﬁ?o ABA2DIMa Shasphonium

phosphoni’'um ~represente ng t
(YepREserbt I 269 theR¥4 IR (NG vher ormhlz R13, R14
and R15 each represents hydrogen atom an optionally
substituted al kyl group, an optionally substituted
al kenyl group, an optionally substituted aryl 10 group
or an optiong@ly substituted aralkyl group, is
preferable . |A§'_the above- nenti oned oxoni um an

By

oxoni um {é¥%$% e by the follow ng (fWg formula (V)
15 R18 R R17 (V| ) wherein R16, R17 and Rte
each represent RHydrogen atom an optionally
substituted al kyl group, an optionally substituted

al kenyl group, an optionally substituted aryl 20 group

O sBledp 052 b PSSl alol GhoMenc b Shvgrpgen aton,
05RUBpkQfonally substituted alkyl group, an optionally
substituted alkenyl group, 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

l
+
R"’*‘/O\R" (V1)

wherein R'®, R'? and R'® each represents hydrogen atom, an
6ptionally substituted alkyl group, an optiocnally
substituted alkenyl group, an optionally substituted aryl
group or an optiomally substituted arélkyl group,
is preferable

In the above-menticned formula, the alkyl group for
R®, RS, R’, R®, R°, R!®, R'!, R'?, R'3, R'*, R'®, R!'%, RY or R®
is 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,
cycleopentyl group, cyclohexyl group, cycloheptyl group,
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R5, R6, R7, Re, RO, R10, R11, R12, R13, R14, R15, R16,
R17 or Rte is a straight chain, branched chain or
cyclic al kyl group, 25 and an alkyl group having 1 to
8 carbon atons such as _nethyl group, ethyl group

BYSRPIOCibliG T PR PRBFY LG duidke BEeyPLELEFRDiSobutye alkenyl
%Eg%% m-kngglag%gggi b DWWV 5 97 0P A cRERJ Wh HPUPr cyclic
EXY gr&hp, hepty ngup, oct'yl ‘group, cyclopentyl

glrepylcytahexyhngr amp alieiwhept yhpghawvingl2 to 8 carbon
C¥C|OOCty| group_and the like are preferable. The
atrBSy ISUG A Yh)Ybe 95 03 ai htY LhEFAUPer SFHeH: cHEPHP -
| | keay : n al 10 i N9—octenyl

Shefid hafh “Srhslenyd AULPY FHASRr IR AR, [8-octeny
geouy, @yvatibhéxenedylgrgnpyp,chebesenghydr gumup and the like
6-heptigyl roup, 7-octen%I group, cycl heﬁﬁgyl 1
gFsupredrd enyFRgESuB L&Y (HPYPReANG g1 ERY L groups

18038, hesean! Kibnd RS 800nglikeREn Fiums
g%?ﬁ%#%%%?tﬁéi?a%ﬁa%%ﬁpgégggéé hyd?oge% gtons or %r 2 _
funetiioma 1 grooyp oont kec ardxdyomt ahomAs Ale titeotom besides

besi des 10 hydrogen atons, for exanple, a_hal ogen .atom
RydRogen f"’%’i%?? neESFoﬁf‘aEIﬂlcﬁ"i n%xréggﬂ?eﬁr 5‘%"%9‘:‘3{%‘}1 as
b8 ndt YR oRNdch DB rhiinke o 1A, thEohike @ddnDe iodine atom

menti oned. As the ~functional group, for exanple, an
ahHdoxple drikm, sam@l sbe Adtkworgamyrbepnestiengdr ods the

. SOpPr Qpox roup and the like 11 ref erabl n
BT R o, B rndoF B3 oS bonEf o ReRy Y fibup such as
HEOHBxyC YA E! O8BhoRYILPep I DEPpr pbRYJIAURIp and the like

car boxyl "group and the I'i ke can be nentioned. As the
dpyefgreln f ;n RE1k@8y IRgroRmp HFOvirgolrte, 8 m@rbenzatoms);

RIA RI5, Rib R or H8 ! ,
T 02 B8R oriey Sae nIRe BeANCHPELD, SRABRUMI® 1 CGpoP
£898BYk 191 p PARAaBKBN Vi kK Qs B8t heaedmyledyr oup,

tetracenyl group and the like are preferableg. Ag thg
ar al kyl Agr she, anyhrgrkyp §esuR haR ngR7-t B 20RcarBon R

AT echies RNl BRI, GE0UB, a9 ing 6 co
Pokeardon Miaimes abheh dbkepheatiyl @roups aaghatKydgroup,
gégggil 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 methyl group,

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

12



optionally have an at om besi des hydrogen atons, a
substituent or a functional group on the carbon atom
As . the atom besi des hydrogen atons, for exanple, a

halogen 30 atom such as fluorine atom l ori ne ato vl
bwnbﬁéy&t Qmounodﬁﬂléu‘éi’énﬁ’§ﬁéFH-hetTlP‘P<EY afg°PRe HYE-Y
can be ne nt hg rloid J 1 t
e%%? lgf}iougiohgs o?L"&t?o %eg%?bgrf a yelopen

SPEGups @mwh@rpvpgroﬂphyby@ﬂmmapwbpgmgpouwclooctyl
I sopropyl group, butyl grou 12 |sobuty% nogp, 8 b
sgmupl agfode tlﬁmylaﬁréégenﬁént‘%ﬁ"uﬁr a% Zy|to 8 carbo

d ﬁ%'rg SF:thylasger:L lotg%‘ gr%‘i LYGEOREN ¥hrotg 0Wkoup,
cyc ﬁexy group, cl dhep y gr&bp cyc ooctyl grogy
aitle h @ bﬁb@lp am-a?éx;eeyylggm:mrnma\ﬁ-ﬂgeﬁter;y8 garchahy octen
atons such as viny roup, a rou ot rou

| HERYP . gFEEE O IR ygrﬁl‘lBup,c%f(? ﬁﬁwi P%&bl% At the
1 PEL engb F%@%P E§Wﬁlﬂggéﬁﬁy%§¥dnﬂb QXEBQQCEQ@ﬂs such as

group’an an aryl” group having 6 to

qam@ﬁmat;amp;s,uc&bml phenpl, gmupl yodyb, gcuwnyxly@:roup.
roup, cumenyl grou nmesi t
10 zn%sawéosﬁwrpr?en@r gﬁaasr°ﬁ§plﬁqh%‘lfolg%°ﬁpf AERRYRYL
Pgﬂg B@@%Qﬁ” £E@#E bR bRReAMIENYdro8pQUBiphenylenyl
enant hryl oup, racenyl “group, tetracenyl
gyrmupan@hemaﬂﬁﬂmylagrauahkwnihnﬁmﬁMHilE@OFH«)Eﬁﬁracenyl
carbon ato as benz up,. naph h yl
GEOBP 359 ey 1S by RrgRBaR bl RGPy PREERS: s o2
andohBeshiche as AuhiPe LirkapGamdih teptineang.l @e:ddre
functional group, for exanple, an al koxyl group such
15ZﬁmdenbémyumMiugromphohypgﬁ@niyl@gﬁhbbogyogpb@yq”ﬁpe like
the. li preferably an Iko r v
c‘%ﬁ‘%oﬁhﬁt gﬂ'éc) Cﬁﬁn% SH% &cygrﬁéjg%lg%pjfgﬁ lcrflib%al81 group.

OF OHPexkBba &g QUP; aP%h?KYbr@iﬁiJPau@lﬁldafs hﬁeftihlcenﬁmdﬂﬂ?
menti oned. As representative exanples of the ammp

tethanyt bylapvoni 3PP eRPKe SRARTAR uRfiet dike. n(Prefgrably
R BYARTORE L BERLYI0 Frsthgl SRRt Solo] fe e 9rouP:

20 C3yaR8 group: hydroxyl 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- -

25 putylammonium, benzyltrimethylammoniumﬂand'the like can
mentioned.

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

30 mentioned.

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

butylphosphonium, benzyltrimethylphosphonium ion,

13
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menti oned. As representative exanples of the

sul fonium trinethylsulfonium triethylsulfonium

tri-n- propylsulfonium triisopropylsulfoniumand the

i ke can be 30 nentioned. As representative exanples
e tirephrmg bhbasphon i ramdt BhepRdkshGfturke mentioned.

tetraet hyl phosphoni um .tetra-n- L
{TL | oo ST ERS AR A g PO PRSP Mt
RuiivlAasDBRSh Ui, benaskiny ek Bxh phos pirdrinspiopy 1é%onium,

t et raphenyl phosphoni um and the |ike can be nentjoned.
A iigsosepy hekoplumamiichste 1hkeogsm g mentioned.

trimet hyl oxqgni u t riethylgxon
tri-n- p%&pﬁi‘t&oﬁ%ﬁrﬁ?igt :li}iilgopgr}%py %%oﬁ?ﬁr% a(nIdI )t'heaT [ Elée alkyl
?&%uliﬁ‘ fEntROnedy Bel 8 thedfigmulehéih) Sraniampdaseain or
1), as the alkyl group for R4 may be a straigh
eNgili,c tﬁuﬁzheqreﬁai,naac? &y i kYAl BFoUGH élfp‘,’l%%d ako 8
ALl 070U, avl g Lol Gudn F 2! 800uBL O IYC Ty ASu Pt BYopy 1
group, e JP groap, propy group, i sopropyl™ group,
Batoydp ,9rsdpropebubgrougy Ot el 1§rbupyl igrauptyl - puoyp, s-
roup, pentyl group, hexyl group, heptyl gr qup, fct¥I
grlawpl, aERYBpehthRtylodF oW | BREEY! Sy, Rexyl group,
l.Qhe ro y yl t ke cPE2ohexyl
%%%ftg)}a%?%é.’ul%% Fggyg'l %eny ’gr%g%;gugr? gﬁ’%enlber);l&gh;éoupﬁ _ Y
haviupg Zyoléhepthdn gatcons, i syplebertatll grovp chndayhle like
a 15 straight_chain, branched chain or cyclic é#kenyl rou
grsupreiseables tAsr &be iadiSRE vIRGPPgr 80 2 dtFiY+ 9TouP
g%@&%g‘¥(¥a|8 85PHBn RIt&INd 05 O0HPe fara®NNY I wiWi @4Pmay be a

hept®enyl group, 7- octenyl group, cycl ohexenyl
gtaa,ghcy ocdlonit enipl agrodugsd arite inher| iclyslitheskkenky| group.

BLo0RS AnckaLken \arqupe. 20,001 0mLly IR FRARH. crowy
SECARN, By gty smatepars pRussno prmnylossos, 7-
ckiterniyie grtomp , begnilodextenyl | 9dpnp . acomlagrtepel group and
khﬁelilg{trE éééeaiﬁ§1b%£§¥5é°gﬁ 'afiéﬂyi groups
optionally 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
functional group, for example, an alk&xyl 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 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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25 functional group, for exanple, an al koxyl group
such as nethoxy group, ethoxy group, isSopropoxy group
and the like (preferably an al koxyl group having 1 to
8 carbon atons); am no group; cyangQ group; ydrox§l
‘be

@rious  %ech geobsnzyar®exyP - gPaRH Y HEY + kKXY

mentioned.  30.As the ar far : I 0 like
RS B 72038 B ey Byie iy e Gl afothe

RN FEF8BDe . | THYWE HrpUpgrphesanrint ydrygtbyp, groups

ant hracenyl group, tetracenyl group and the |ike are
mpﬁigaﬁﬂﬁy veh@n HERyPeFiegs, PAFTRITKYPCGPSup®

hayvi ng. .7 2Q_car ; y Patom. As
R Taelry Profo b L GhRTPaTHER, B HEVCasho

hinkhepydny | et hvle sgmaur egein t Beohiske foar eexparepbeabbehalogen
These aryl groups and aral kyl gr ups, optional#¥ have £
@$Qﬂ(ﬁ#%%sﬁée§lﬁﬂﬁ%ﬁﬁﬁﬁ%ﬁ%ns,hﬁ@?%ﬁﬁnﬂ??%En gpige atom.

@gﬁiﬁ rﬁ%agrgﬂﬁ %ﬁérfiféfbgﬂdang Pke tPEnab@Mnentioned.
es fy

besi rogen atons, for exanple, a halogen atom
ich s $hbetinaecattomn cther rhegat dmr Exampeeat 8Mm alkyl
iodine atomand the |ike, and the |ike .can

b
FERIB AV InES It f® SUIRATRRRNE LERS MG e ToFhYl grove.

%%ﬁ?ﬂ al kyl Hyl PHPp haykBg rb £GhPPNbaLYIs group,
suc aggﬁ§?39I5§P p,ggethyf gro%g;F%?bgil d?gup, e
iisamnwopyl group, suthdtyk ompeubi,sdbdaty jraupuPs - BERHY
group, t-butyl group, .pent roup, hex [ ,

. el sZetd oty ¢, el £ AfOUE. cvelopentyl
%@?X&rc%&ﬁu& 1034394&h19Et ¥ cAbBeR LY G PeEbY! c¥looctyl
group and the |I¥é; an al kenyl group having 2 to 8

carchqn amdobbesddhkens an nglkgnydp grnaulyIhay bag, 2cker f carbon

roup, renyl gr.oup, 5-hexenyl .gr.0 - he

A R T
?ﬂ%ﬂ?TtEFthgr@W&éﬁéh}hegroubhkﬁkhﬁpﬁﬁUWlggndpp, 7-octenyl
aving 6°to carbon atonjs such as 20 phenyl grou

totgup gronplokekeinygh ARPUER uNERFIL ORBRIY L nBEPHE and the
i i
Pant hgybupl OwR 1 @ANtdF SEENY kydyAUyrdigh f acemghyl 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 dgroup,
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 menticned.

As the base (II), 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, naphthyl net hyl
group, indenyl methyl group, biphenylyl methyl group
and the like, and _the |ike can be nentjoned.

FeﬁépmbﬁﬁoﬁﬁQmﬁﬁldﬁors@@%ﬁﬂgﬁ“%ﬂtgﬁ&gfw iﬂQ%ﬁ@ggﬁﬁnoxide,
PROTRN Benl PUR1 pCt RUSLAUIUR, nySEORIRGLY i 004

nathex ialey) ¢ tags hamgedlex i dy aAnpo gessgunhyidrexyppoxide,
group;.ketgﬁgéoup;_carboxyl rpﬁﬁ apd the like can_be
RERESGISE FOPhexpgse PARESTHY egaﬁﬁrcg,xa G hikfprasstam
gﬁghgﬁfﬁ% (éé{QéHﬂhHEE@@9§¥bx§@gLUEhEWﬁEHﬂFkydroxide,
odi'um nmet‘hoxi de, 15 sodi um’i sopropoxi de, sodi um .
sebiuoxildair coiidem phdrduinddyy dsoxli dm, berradnsdwe, hydroxide,
ot assi um hydr oxi de, potassi.u met hoxi de, potassi um
EROXT&Y ’é%@?uthEJﬁW%?‘“B&Pﬁ‘sgﬂyﬁ%o“ s
$aRUbLa 08,1 ARhES S hethd:d e, + BekaaethP ammonium
phenoxi de,” pot assi um benzyl oxi de, rubi di um hydroxi de,
phsnomiltedr oxé teame dhyilammprdvwoR i denzyioeritdesm
hydr oxi de,. bari um hydroxi de, tetranethyl.a ' :
REar g Lo bite: By EEmRh it ARERL e iy tRmon um
hehirasaidy | anPpRt EAYy180aner den hearagedky| ammoni um
benzyl oxi de, 10 t et rabut yl anmoni um hydr oxi de, )
benrpihenEipiy sphonium hydroside, Erimetiy ¥ IDHrFAm

YRRt A U CnyaRSki0R: i THECL RS can be
ment i ongd. A% HRNYd @NEP0RBQVahd omeePosibhowfoftiiepresent

present 15 invention conprises a palladi um conpound,

i pvepadicte qanpr baesbas @3UYadiyndceRpPEsses kpocyanide (1)
supetior. c lytic.act it | n, a d Zaki O+ 3 tivit
FHHCHeRe PGk Shncsiibinhad o =bERRTRE WEBycig ectivity

{h) al Selrpfearbdyivht beddtieon asgeteh. O0TheS@omposition
equi val ents, nore preferably 1-20 equival ents, 20 £
racapi of tigqaaphfpadildmicorher aph¥n Wik in the range o
0 itio ratjp_of isac ' exceqds lents,
gng§§| S ‘?ae?é\%?'\‘q/é 's %t ?ﬁbg:rgpgﬁ‘é\%%ﬁm corrpm?ﬁ%,‘tat h%n ®
£00adiiRal ity e theliadivgatempound. 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 fatio of the base

(II) is preferably within the range of 0.1-100000
equivalents, more preferably 1-10000 equivalents, 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 thereof 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
tel onerization 25 reaction decreases. The conposition

ratio_of the base (I1) is preferably within he r
Albyl- 300000 mas ke af ehtFalgdite Girater aBF 9P ERESD ain or

CEELERT Bk SRR ah G TRE R B 15 20

tdwerbehoatbim&gatdunth r£aciethyiln grveimpy esenyll gremtp ,0opropyl
for exanple, 1,3-butadiene and a 2- and/or
BEQBR} | LSOBFRI] VEEPYR . t BEEYIF HHRPR: nt X PRPEYENSRBIP ., S

on b t he
PPt FEBupS T bufPL QEoRRhS ontfllafbubl Cdodecyl grou,
tuﬁt@@ecgnogmmﬂpkmnwmhbpenegl'Enaﬁﬁ,a¢kylogeawa Eoup ,
be a stralght chai n, branched chain or alig Mﬁgﬁﬁn?
FrRboCaRY ﬁreﬂqam S OHPIRSELH, ﬂwllzoa B8
Pl 852 Ehy% §£b¥| Qrm@%hﬂﬁC§W$upgiQUBreferable

isopropy gro group, Isobutyl™group, s

kAHythgrha@p@eﬂnﬁ@dmgrmuphlocwﬂegﬁtmm 1don§eﬁbrable

group, octadecyl grou cycl o cycl ohex

ar oup. c¥%BEF§P%§PJ5p ?ﬁaﬂsécﬁgfrgfﬁg%p W?ﬁé)éd diene
éﬁbéﬁﬁd pﬁe%@Eﬂﬂéﬁléﬁ%t'EHB@Qéhefiﬁﬁﬁéfylﬂh@Upzl%—

preferable As the hal ogen atom a ‘Cchlorine atomis
rﬁxﬁemhblel Bo b adrre enl abi, Ve coxteartpt benei Lhé-

at ed di ene oun 3-hut adi en SOpr.
P ReRaatsE drltayrlaosantanmn che TikEcan be
%éﬁﬂi@ﬁé@tr|ﬁgethb:%o %Fﬁ@ﬁé&aﬂh%m% compound, a non-cyclic
1, 3-cycl ooct adi ene and t like can be nentioned. As

tdﬂeem@nq:q@ape@ddlh@wm@otmd 6 sarhenyRtems 16sdpagderable,

n 4 to 6 carbon_at referabl e,
QP ngPﬁag lﬁnﬁ%?%rgfg amabfgﬁe al cohol to
be used TI{thEcBheieFﬂo igwané é@nihs theepesasiedihyention is
the followng the formula (VIl1) 20 R1I90H (V |
weR s seREodi byakhepti ohbevingusse tiaay b k;‘/VIéﬂ oup,

an

R'°0H (V1)
wherein R'? is an optionally substituted alkyl group, an
optionally substituted alkenyl group, an optionally
substituted aryl group or an optionally substituted
aralkyl group. :

In the above-mentioned formula;-the alkyl group fdr
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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optionally substituted al kenyl group, an optionally
substituted aryl group or an optionally substituted

aral kyl group. 25 In the above-nentioned fornmula, the

al kyl group for R 19 may be a straight chain,
hmmmﬂmxht@msnsuchcpd|vnmﬂkygrogpouﬁlkﬁkiQﬁP%PkyFr°tY1

h l1to 8 t h -
GO g%ggwraga%?é‘%&e%?% g opiTeRYenyt oxove. 7
R n P : PbSOE§EWoﬁH£Bﬁ&ngEBhE @¥BMbo¢tén?&lg3@up and

pe y e

group, group, hexyl ‘group, group, octyl
@m@pl.lloycanpeptyelfegmmm cythenexal ﬁo@ﬁfoups and” alkenyl

%ﬁgug]%ézl.orr%ig cl ooa‘égm%%%%@.ed%}d k%)%wr&hgﬁ dk%ms or a

‘fliha'l &Eéﬂcaﬁgugh@rﬁ e €¥Ebbe alieanyl pgsrottl'pe ahdmabesides
eny group having 2 to 8 17 carbon atons suc

WyQﬁoggmuptomBLIfqywﬁﬁﬁmml%tyﬁ Wﬁ%ﬁﬂ?npﬁ%EWIsﬂFguﬁs
gyefxenﬁ %roup, g tenyl 9&0U8r651ﬁ¥“5¥@% gieaene atom

ooc enyl group and thel

ahfy Peied e1 aRbe. afldestenl Kike geanpbeambrat kemgd . 5 gsompe
optionally have an atom besi des hydr ogen atfns W as
ffmmtmmalggsgppon fide eXaBBheat 6/ e a?BﬂPP such a

e e

i'ne atom bronm ne atom

i @i PATYy andallh®idy kegrang hbeiridel cam becarbon atoms) ;
nmenti oned. As the 10 functlonal roup, for nglegr%u
@lmcmqflgg%np §N@W°a§rmho§y P, %‘Hb&y S g Pr

IS%&;O r% ﬂgﬁ J%kéik@xyﬁpb%gﬂﬁﬂgdbﬁna§|kOXW
group Hg n at ofrs am no group; cyano
%mmaxmdtnwly grrmup mmygrougethmnboxwugrggg the like

droxyalkoxyl up such as dro met hox roup,
ze/ & %GR HORY mikorel oRb R Y Hdpt, b8 ¢ carbon

Ptpy R gﬂxplk% LK D991 ob &Mt@@ 2 ke TRpixy@thoxy

oxyal koxyl ~group as” 2- met hoxyet hoxy group
Xyt Bokyp xyeiipandotbepl ekd (Ghefkibel ypae€erably a Cie

al koxy Cl_$ aIkoxyI and the like can. he
o120 1A e ErRPY: BF e FIBKS anehr PE BERfoned-

having 6,{0tpe 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
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,
jodine 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,
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20 carbon atonms such as phenyl group, naphthyl group,

i ndenyl group, phenanthryl group, anthracenyl group,
tetracenyl group and the like are preferable. As the

aral kyl group, an aral kyl group having; 7 to 20 carbon
éﬁhy1oq&oa@qhpxbﬁmngtogpougsqnﬂnnm | GEORP HPFHE ITOUP.

75ntyle gplunts bt xRoge o el R ey
%&ﬁﬁs h%&?l}bﬁéﬂphaﬂgpﬂﬁlab@lﬂxﬁﬁSI&@ﬁyﬂ]ydtwm cyclopentyl

tuent or a functional group on th 1
§B6HPN a;ty@momsan gheuatomy@dsahmtlﬁ%dgagéﬁvatCé!rFleOCtY
for exanmple, a h gen

%%P. A8 tHA b ket e atoREr s adug, HAVARG B 48 8 carbon
EﬁP andyf hes |\|':Eﬁyfaar@ ap el Bfedgrodd,t keotyl group,
Supsti

tuent on t ring, or exanpl e, an aIkyI %1 up_ .t 1
baghRd ];rtcml:B, cﬁ-rﬂneneab@mm -hePhenydr GFpURg /-octeny
et hyl gro grou p land th
8 A M e o e A

PEREY! andtQMPL HESYD ﬁhﬂ}lil?bg repwlzgroawbom:ct@ﬁor@s otpch as
cyclopentyl ~ ‘group, cycl ohexyl ﬁ%fUp’ cl ohept vyl ou
phengl cychgnctydlBlggseprandyhel | §kevban A group.

|
BrpRu e of P-GRaSEb- BhEmneLrs, pE ot peny:
g+8ue, @ﬂH§H§TYérSﬁ99pbibﬂﬂﬁy&wl ggpopp, biphenylenyl

cycl ohexenyl “group, cycl oocte roup.and the
ﬂnoapyl P@Twmmaggsow-2@%%?5%#55&@%% Abifacenyl

I LQu ey | u carbon
?P quﬁf'ﬁb g E d?lgb%ﬁﬁ%% %e%%gﬁgrgﬁp, naﬁ%?ﬁ?lpo
g?gﬁ@ s hengiéhgé?upﬁogl an¥lwépbﬁhyémfgl e
up, up, u
gatﬂegwé%ﬁthsgl o@%oa%d ﬁgr&h%fk Y eikgﬁkﬁ‘p“’“r%uand the like,
ha) % gocggrggn k3l Qi SUCHs aEnBC T Grangl grovp,
group, enyl net hyl group,
bbgh@mgmﬁxeyhah a&&uﬁﬁﬂubnéuplsheh agn M ROXY KSTRUR /

be mentioned. As the functional group., for,.exa
& H D0 I O oUpS SRERPAX Y FRARY aP§ 5Pe eth ok %y %gﬁerably an

LIPR ﬁoxa/rgﬁguﬂa@@gxgt Re {d k¢ £REBHEr alomsAn; amino group;
cyanc group; hydroxyl group; keto group; carboxyl group
and the like can be mentioned.

As representative examples of the alcohol, methanol,
ethanol, l-propancl, 2-propanol, 2-methyl-l-propanel, 1-
butanocl, 2-butanol, pentanol, isoamyl alcohol, -
cyclopentanol, hexanol, 2-hexanol, cyclohexanol, heptanocl,
octanol, 2-octanol, 3-octanol, benzyl alcohol, phenethyl
alcohel, phencl, ethylene glycel, diethylene glycol,
propylene glycol, ethylene glycol monomethyl ether,
ethylene glycol monoethyl ether, diethylene glycol
monomethyl ether, diethylene glycol moncethyl ether,
propylene glycol monomethyl ether, propylene glycol
monoethyl ether and the like can be mentioned. As the

alcohol, alkyl alcohol having 1 to 8 carbon atoms is
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20 al koxyl group having 1 to 8 carbon atons); am no

group; cyano group; hydroxyl group; keto group;

carboxyl group and the like can be nentioned. As
representative exanples of the al cohol, nethanol,
ahaferablepr epahai 1kpl prépahell havisidyl - Fophofaflon atoms
1- 25 butanol_, 2-hutanol, pentanol, isoanyl alcohol,

% I BpERt RAGITE ol , 2-hexanol, cycl ohexanol

hept anol the 0€baBRler iZ0€1 GMOFeadtaeinanial ,tibengyksent invention
al cohol, phenethyl al cohol, phenol, ethylene glycol, ,
di st bgkehedglopdolby T wpyLeRe PRLlas 1umt RYFBRETGy dFiocyanide

T hEhanEage cin) nonb: Aarodiors (rEEs Th, Fidtdzial o
neseRt BY ba@khefti caI Dpyheteve!l weric imnpnehdybddiler a

propyl ene glycol nonoethyl ether and the Iike,c%p be

meon] oaetedadine cprpABRd ASK\ETAIEOPSI TREFTAG T to

8 carbon,atons is.19 por r gohgl p d i
havi ng 2“?% %Egg?lbtor?fgt@{ré glggiﬁg?g%p?eﬁ%ﬁe. Thee nsed 8
el OFBERBaAY QM MeRctiSNgenofhe .[riesdd 1 +Bveadioén eqsivalent,
carried out by mxing a palladiun1coq£o§$$ is§§%® j de

mqgne nAafbasdlM 130 wbanrargsh@t & LEAPPEAE - PYOMS al

to catal.ytjc ' RELd ESompBAnaddi RGen th
6%'?£gé?é§tdi%%gyé%ﬁ%%%%gaggbﬁféﬁﬁing n%?grigl. The ©
aftiiih £ 06 £t k& epqld b diumoopoproirid he leedsied exceeds

preferably in the range of 0.0000001-0.00002
f V&P enpauivelfste ?’éfersewq%wg 3nge gpmpound, the

(éégggg%éoa%gﬁgﬁhgﬂQid@bfgaedp%hdifé&&#gﬁyegp@ﬁﬂﬁion becomes

conpoun anount of the pal | adi um conpound
teomel isadedx cerdsto Ot BE0PReedpiivid winn pey & reductive

G RALRSaRd ooVt BRLE FORTRIee 1 5o BokR fsiugF T a1 Ly
19 %nggggcipitation by a reductive coupling of
t he pal I'adi um conmpound, which is industrially .
unpr ef erBibé eamdhe tamdurthef i sheyesddganide ¥¢)bPeouged is
lﬁ?ﬁfégably in the range of 0.1-50 equivalentsh 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 2
conjugated diene compound.

The telomerization reaction system in the present
invention can use a solvent as long as the reaction is 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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preferably in the range of 0.1-50 equivalents, nore

20 preferably in the range of 1-20 equival ents, per a

pal | adi um conpound. The anmount of the base (11) to be

used is preferably in the range of 0.1-100000

eeeirparadss suaibras piémethyily s«qalﬁcr?élqiangéua.ff ofargpgnd the

L val en el adiym._co nt of
CERRAP bR, BB o0 SBETER RS AT, e
EtRet; 181@1@6@\&&'@6&&& natk Bepitsilerether| ndﬁbetyan@etnﬁr

0.5-5 eqU|vaIents per a conjugated diene conp
ey bpensilz &EhAT r edtPheRydy SRT n @héppt:eééfrlrt) ether

YGRLERDGIN 96 2, 58] YENEAAS g As: L gy Tipasti on s

or~ éxanpl é
twﬂﬁ@ﬁnympn&anh @shétl age, (2| $elmtn&nﬂ;tybphene,l) ether,
I sobut ene, pentane,_hexane cl ohexane, . benzen
1 (Rnd, SXyFréﬁ@tstml%enwkeet ogAataloroethyl) phenyl

3%%%?%?22?E§5§Mgﬁﬁﬁyf %ﬂgﬂ ?ﬂﬁﬂf ﬂ Z ~dimethoxybenzene,

Su) % p3 - tﬁﬂh&tﬁdxyﬁﬁhxeneouads ﬁwﬂrrmetm@nyhpuuene, 1-
sul f oxi de, sulfolane and the 1|ike; ether compoynds

%W%%YP@PP&W&%% %*metﬁeﬁmaphet enQy héxyl

:L‘r@éth gﬁgh)ﬁlt e, ?Q‘c}i&l%tn*ée 1y885y!:1@e%x;|1 ether,
et er, p-tol yl) Her, 5
diemhplghk gﬂ@mal(ﬁixsbptypylemhmerdiQQeBhylene glycol di-

g}i_(nkg}w}/ispt?t?e:gy t'h%t%eﬁ[a?ﬁY}é’é?hQ yrée(st}h henéﬁty?)'gg‘ﬁgﬁyl

op¥ Zeheomasidyil )phenybrebhar ether, dipropylene glycol
-di'net hoxybenzene, 1,2,3-1fineth oxybenzene,

ﬁmkﬁ%bmtnﬁthmhyumlﬁﬁﬁgtnylenﬁeummanwmlmatbﬁé ether,
- met hox na ht hal ene, 1,.2-_di net ox ht
reﬁt';t e Sl metRv A Koy 1 e hstRRs Ly Lene
VROPT ORYheeh ,eﬂhéihY£€B§a€ lerf -gDyByliydiethyl ether,
ether di propyle glyco di met hy ether di propyl ene

gﬂlqﬂmtmm@oprq@ydcodt mmeﬁhpioWﬂl@fre ga%mgesmo ecular
e T LS 8BSl B RS (averase
gﬂtﬁ\qﬂef‘é}ﬁuﬂéﬁekéibh%t Beyoo )t et;saepethgﬂergé )@Dj/cdﬂ. eHhLbéh:hyl ether
(average molecular weight 400), polyethylene glycol
divinyl ether (average molecular weight 240), 1l2-crown-4,
15-crown-5, 18-crown-6, dicyclohexyl-18-crown-6 and the
like; amides such as formamide, acetamide,-N—
methylformamide, N-ethylformamide, N,N;dimethylformamide,
N,N-diethylformamide, N-methylacetamide, N-ethylacetamide,
N,N-dimethylacetamide, N,N-diethylacetamide, propionamide,
N-(l-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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pol yet hyl ene gl ycol dinethyl ether (average nol ecul ar
wei ght 400), pol yethylene glycol dinethyl ether
(average 20 nol ecul ar wei ght 2000), pol yethyl ene
| ycol diethyl ether (average nolecul ar wei ght 400), ,
3@# yesRil dfe Tey RATtEFVLAYL Yetiat ted er e ifoPESficably in

Y crafes, pad Jaarfog Gy hRe Haf (8 Pchingared atene

fosmpouda,. acetam de, N 25 nethyl f or man de,
N- et hyl f ormam de, N, N-di net hyl f or mani de, . .
N, N-di et Byef sPAEFicaR TewReFILUEE: &F Jdie telomerization

F R b TR B AR T 0 o 350, more

WwAdfeyebolhexenwhd oramgedef BOEZ- pyr ildylof.or Wherdethe
N-(3- nmethyl-2-pyridyl)forpam de, N—neth¥l-N-%2 30
FRAEYLPRoLAEREFR TIN§ 31 Fret RYxy 5 IS3 oF HaRi §dme becomes
i | f ] = RV i gy : igh. bv-—
%C@?ﬁ% o Snel s FHEPEOLL TR ‘{%‘,ﬁgﬁgf?héﬂ Pegh e by
b dectentnerethse Thatiei sel vbat sewmt ben ysedsalivre is not
or in a mxture of, two re kinds, thereof, Wile

. or, _
AT GHBRNE IO (A ISR FEGt 5he1 TRARKARR | GaRobe carried out
Q?:Lr'% £4! @ﬁ%%écla'ﬂaé@f $1ohSnBrRiar 3lyssiiret B8 range

of 0.001- equi val ents per a conjugated diene

qoreposariz e omgadthenreaopéeat use gfnehelly carried out
telonmerization 5 reaction.is _preferably in_the range

FRAE: £ oPTBH0ET S ke2 b3t BEAB f 43F IR BRUBSGR SO0

to 1100GndMeaathe on 8aGHd OB L EHBCRU W ¥ 524 ©¥bnt BRaction is
reaction tinme becones |onger, and when the reaction

trertpep at i euleriiyghl ivitedr addctis i rgeneralihy| 8 -Ode30 hrs,
reacti on Ere S Lié §820t 1.0 particularly limted and
FHEeRRPEENcandfe B5Fried out within the range of

from norrmd pPreserke itryerPf BSSUEhAAbOhe dErmi€aACihoboth a
is generally carried out wunder a pressure created at

dateivtpoaceespanst i ecOThENREHSt PHPAS HR- of [RhEhe case of a
(T aRn ProcE¥rmdratty 2 oBd b W s hbter, apd @
QGorZnldSs 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 starting 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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The present invention can be perfornmed in both a

batch process and a continuous process. In the case of

a continuous process, both a piston flow reactor and

a 20 continuous stirred tank reactor can be enpl oyed

and adegrphignbreided iand orbenddken 244 tapipaged. These

comul etion of . the reactio a teI tion.re ' ;

%}&45 JARY pRes BSA A refa r bRPERE %ﬂ&f}ﬁeé r%écgs}nb‘?ﬁatlon.
”‘Xtureﬁ@&fkﬁémﬁfét|%nﬁedﬁﬁiwﬂ sEREmMES ofXaigll®nefization
sol vent and an unreact ed starting material are

FeFer et ol ®9C9r§tllnlg &d orheanerogycidess gihodhef the present

r.esi due. uri d.b st [

SIS T yRERod SRR e ol Rse @ ppooniugated diene
chiymingr a9hyhbandibea dwie obj ect product. These

separation methods nay be perforned 30 independently

or in conmbination. In addition to the above-nentioned
purlflcatlon %ﬁfratlo the catalyst is separated as
Serfeat ton REYOHA of—ttre>cat al yst, an
evaporatlon met hod, a thin layer distillation nethod,
a |l ayer separation nmethod, an extraction nmethod, 22 an
adsorption nethod and the |ike are enployed. These
nmet hods may be perfornmed i ndependently or in 19
combiHp FerCHFor Clleam ., —a GCldr—s&tme—@Hz—OR (A)
telonerization reaction according to the productlon
met hod of the present 5 invention when 1, 3-butadiene
is used as a conjugated diene con‘pounong shown
bel ow. 2H2C=CH CH-CH2 + R'' OH

CCaNCHEEE S i vl @

above-nentioned tel onerization reaction, 3 posi tion
substituted ether (B) is produced in addition to

1-posi tiggn Subsindvi edeftOnddtelomerization reaction, 3-
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 alcochol 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 reactiongis'high, and the
production amount of byproducts other than ethers such as
1,3,7-octatriene, 4-vinylcyclohexene 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 freguency) is high, the yield per
unit amount of the catalyét 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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According to the production nethod of the present

i nvention, an ether product (A) wherein an al cohol is
15 added to the term nal can be produced w th high
regi osel ectivity (straight chain selectivit

. y) .
refeswsing theExaimmvehg WBdah &ed BPE éﬁo‘?’%eﬂf’n@ﬁrued as

he . _sel ectivi f tel rizati r j i i
1&8Hﬁﬁ§iﬁ%ducﬁﬁoﬁﬁﬂﬂﬁﬁ§E2$ﬁ§yE?@&ﬁﬁ%ﬁﬁn e?ﬁ?ﬁgggs' TOE,
ebReks sSush Bsti800%, Butmliaide | eseraight chain selectivity

4-vinyl cycl ohexene and the like is small. (2) The
sodvaedicorerbzablon sked S \UyRY 8T 8i Qﬁgl“?dirﬁmﬁo%%ows’
high, .and it yi el t j ect conpound is high.

PaF e (%’Lﬁfhﬁ vi? ?‘Pg’é’a‘enq?y?‘b-.s high, the yield per

uni t anpgpt= [Of (§ 1el @absl Ystneitbihe2 y7 ebdtpdd emadct ([pheld of

2-5 tinme are high, namely, the catalyti ctivity is

Ri-tie thomesmid tsoghadaeasdrtt (¥ +&4dht PEn 1ir§r Xpl ai ned in
detail_.b 3 i t,0 3 | Ne/1®61%000,000
BE - asratda [ TR R VAR LB e 100
Caspakatiasci Exafpl e3-blid@adi emavandi pa liladiomfcompound
but adi ene, straight chain selectivity and

beforer irm%hoggf@ct(hﬂ)ty are defined as follows, 5

whereincéggé%gf Shpya; pn % ﬁg?%ﬁiéﬁéﬁﬁq(ﬁhmber of mol of

1- met hox oct adi ene) +(yi e
3-, Bebhad lerfe ook Adirenajes(gti sdn) of nupper of mol of 1,3-

octatriene)+(yield of | _ :
BGPASTIR | S ERENEF RO 0O BERE S n8fal a3 by 3-Putadiene
bedod adi ; 87§11 Ralplpadi um conpound 10 before

reaction /g Ehr? conversion rati o of i

but adi esezfa{ilghmbehadh sellesftiviRydil #dpdde Hfeflgrrethoxy-2,7-

tj.on)-(number .of 1ol of 1.3- byt adi f ,
eSS L oy S b B 24 svsena o
B]?ﬁ%tdhfasaﬁxllpﬁaéétﬁa&@'r@t} pheop sel ectivity=[(yield

of 1-methoxy-2,7- octadiene)/{(yield of
1- et hoxplamp i atiene ped@ati by=[{ (yield of 1-methoxy-

BT s P GERTI 4 ARG8T A Bl ane) 1/ (yiena
of 1-methoxy-2,7-octadiene)+(yield of 3-methoxy-1,7-
octadiene) + (yield of 1,3,7-octatriene}+(yield of 4-
vinylcyclohexene) } ]1x100

Example 1

Te an autoclave having an innerivolume of 100 mL
were succesgsively added bis(dibenzylidéneacetone)palladium
(2.0 mg, 3.5 micromol), methanol (30 mL, 0.74 mol), t-
butylisocyanide (1.2 mg, 14 micromel), 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_l.
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2, 7-oct adi ene) +(yi el d of

3-net hoxy-1, 7-octadiene)}/{(yield 20 of

1- met hoxy- 2, 7- oct adi ene) +(yi el d of 3-nmethoxy-1,7
oct adi ene) +(yield of 1,3,7-octatriene)+(yield of 4-
\Exampyel ahexene) }] x| 00 Exanpl e 1 To an aut ocl ave
havi ng an inner volunme of 100 nL 25 were success'xel

added bi 5@ Bef2y FiedsiicR2t 3Rd) PREFZFAR §2. HP nf* !
' hanol 1 -8 Jprépyli ide (1.4
%%??gg%?a%?ge (1.*21{%8, Eﬂﬁ %léfec;dryé% )I?r p%¥aé§i08r¥1anl e !
et ok daict2hdd Ingrad. 85edminstaedl of t-butylisocyanide.
1.2, 4-trinethyl benzene (1,0 g, internal, standard)
it roBR2ARGEN TaAL PR BLEE DTS, MEs ARThEFaRLPY, 92

i 3wt A 0 35 i@ Yeshhe
g%(ﬁ?éﬁﬁggg%g te(ﬁjoﬁ%%g%sn%fa t earIHQZV ér?r and 3 h?’,s tr?e are
ctiiewmeinr Eabtlieorl . xt ure was anal yzed by gas
chromaiogaaphy (Shi madzu Corporation, GC-14B). The
EXaMRLe 38 shown in Table 1. 24 Exanple 2 The same
reacti onppdds QREr #llaQt @5n | An&X8pRh@ticieres perinemdde 1 were
except that 1, 1-dinethyl propylisocyanide (1.4 n%h 14 )
mer orohdnescepdd st ehdl of , B hettameeyrhbusy 14 spryanide

oht 3 ned reacti,on m xture_was anal.yzed b S, _
cﬁ#g%dT%grzgthﬁi?Wégﬁi%ﬁ%dugﬁgséﬁStﬁﬁgrgguFts are

o { Sodghhe dl. B! so8a Theds ael dwiant imhxdude was
operation as in Exanple 1 were 10 perforned exce%tiwe) The

tater LMz e 3b3- gatsr atetand begYRPEyCcy@f deentionefya

m croml ) _was used i.nst f.t- butylisocyanide. The

&ﬁ%ﬁ#@% ?530?%8#%ﬁ%(Lﬁ%g%gsl'analyzed by gas

XLl egaaphy (as nentioned above). The results are

shown in Table 1. 1-5 Exanple 4 The sane reaction and

oper at i Fih@iss aReEXgReItd on 2@ CBErRIAMEY &k cHptEXpRPle 1 were

'ﬁ%éf%@&&&asﬁkgb%(%hJPWBalfaéium acetate (0.79mg, 3.5

micromeol) was used instead of

e 1 were

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
cbtained reaction mixture was analyzed by gas

chromatography (as mentioned above). The results are
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m cronol ) was used instead of

bi s(di benzyl i deneacet one) pal | adi um The obt ai ned
reaction 20 mixture was anal yzed by gas

chromat ogr aphy (as nmentioned above). The results are
shown iim Tebbell.Exanpl e 5 The sane reaction and

eration as npl,e 1 were perforned except that
gEPPé'dﬁadiﬁ‘é%efF 3 date (1.06 my, 25 3.5 nicronol)

Was USG@O‘@H‘%&E&Elave having an inner volume of 100 mL
bi s(di benzyl i deneacet one) pal | adi um The obt ai ned

weast ismreces xive bywasidashinidee bya gasvdrcaRantaphy- 2 mg.
éag nent|oq%Pboabogg§&gy1 g&g&its ane ﬁnﬁgnlon Tabl e

act| oh and oper as in

Eﬁ%ﬁmf%dbgﬁﬁﬁdep¢&erﬂﬁﬂ QWDQ@ictbﬁbllu3ﬁmﬁ&EB£mm methoxide
(60 m., O used i nstead of 1, 3-butadi ene

(286 . 5L ma, 3b. wrymomeawoﬂm %eﬁ-téwﬁt@w%%&%ﬁ%ewéé 0 g,

SRECYE50, 0853560 RERRSF AR 459 RGP 208 choo,

EsapRiradurd®. anapuéockavdiiayingamtadéeneol (Bte m, 0.35
100 nmL were successively added ni ckel acet Iacgt&ﬁa h
©e19 mghe sngcsuﬁecwéﬁolh)eam hb®oP078e nkftery ygnd 3 hr,

Eh?uto\b l%e{ggfgscélog gg’ gaagwgh)aayw@w Uk s

hox

¢h2 ohaftfdqeiplyy beazementliched abotve)nal Theandsnd)ts are
under an argon at m)sphere at room tenperature. After
fBedng ™ TRIbL® abli ene (30 L, 0.35 10 nol) , the
EEEE 1502BOCC. After 2 hr and 3 hr, the
I'ned reactio n1xture was anal yzed by gas
chr omat Theapiand aseaehi boneddalpeyatiibe pesdint Sxanple 1 were

SO Joble L CRTRRISLLS, Sl oht iopnt a1
fXeeRmdNaty £¥ Ghob8x Y histeepnd flec (Bued 1iBocknide. 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 ?sed instead of
bis (dibenzylideneacetone)palladium. The 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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m cronol ) was used instead of t-butylisocyanide.

The

obt ai ned reaction m xture was anal yzed by gas

chromat ogr aphy (as nmentioned above).
20 shown in Table 1.

except that
(4.04 ndﬁg

Jecde

RaLe,

I'nstea

&

The results are
Conpar ative Exanple 3 The same
empasative Bxampkerdas in Exanple 1 were

tetrakis tr.i

3. 3IRPCFSRAY

per f or med

@ié}(ﬂbhﬁQQYEk@@ﬁﬁ:ﬁlQﬂ{éﬂﬂeﬁ@ﬂkhthU Mt rishoby Bpbhedphine)
yzed by %as chr omat ogr aphy

reaction

m xture was ana

Est hadinendd - 04bo) . 3T$|€‘“%§§9F“Pél

1&38[‘ a&%f&ﬁ&?e%@él}e )4?

4082830

wer e

tfiats3 xbgtynnsmqmmm)( 24a 9 ﬁEedZ&letféaxlOﬂﬁl): -was

used instead of t-butylisocyanide (1

HHU&W 9CcYFREAEht aiThed TRiedined

LS TR, B or e JFRLRGE B

res

ﬁﬁm@rbva%l%awzgas
LR 1 018

nparative

above)

anpl e

Fekhel sain@reecabbwan iandrapkealion as in Exanple 1 were

per f ormed except that tetrakis (tri

FRE #22 f8lcyletat RAsey
i 1 @&iﬂé{’fnwhhgeg%%e}logeﬂeal 5@1%

I SOCyanl

pal | adi

cycl ohexy

henylphos
s tH&e @3

was used

aé!frgizg%mple 1 were

art? & HpTwdi Fan?z}ﬁlaéi of bis

0 peﬁ o%ﬂ%gggﬁé P

l&socyanlde

The

gg%%%%gpographic

@8n€ﬂ¥%1on ratio of

m cr onol

ibesttaechice ¢ tstbaughnsmnﬁnmdselibelmmnyr&nﬂrbetomemlzation

ture, was

anal yz
SOkt BhoveFe ?ﬁg

gas.ch

e P

aPEe AR, 44

%Ie 1.

éﬂr%%g?ﬁr&ahsel ah%qmsc%dl 0Pa i 8 s9aF W ot ogr aphi c

anal yti
but adi ene,

telonmerization selectivity rf c
chr omat ogr aphi c anéﬂ%? Ba

val ue after

and conversion rati o of

strai ght chaln select|V|ty and
| cul at ed based on

t he gas val ues after 3 hr.
conversion |straight Telomerization | TOF
Example ratio of chain selectivity (h™1)
butadiene |selectivity | (%)
{%) (%)
Example 1 100 98 98 40,000
Example 2 100 97 98 41,000
Example 3 100 97 98 43,000
Example 4 100 98 98 41,000
Example 5 100 97 98 39,000
Example 6 60 98 98 40,000
Comparative 3 89 g0 1,000
Example 1
Comparative 6 88 92 2,000
Example 2
Comparative 23 78 91 8,000
Example 3
Comparative 6 Bl 85 2,000
Example 4
Comparative 1 76 88 300
Example 5

27




10

15 Tabl e 1 conversionstrai ght Tel oneri zati onTOF

Exanpl erati o of chai nsel ectivity(h-1)

but adi enesel ectivity($) (% ($) Exanpl e 1100989840, 000

Exanpl e 2100979841, 00Q Exanpl e 3100979843, 000 Exanpl e
4100989841, 000 Exarndustobsrodepldariddhitye

660989840, 000 ConparatijVv 01, . ;

Conpar a?Ei e%‘g‘?bﬁgghxgﬁglg% F%g%%%g??\%%f%%bol%,%)%Ouserl
Exanplea th Gpgpapat hv el e DPdt Esanpleaction of a ¢
Conpar ati vel7688300 Exanple 5 27 Industri al

Ajsiniec sisnpeyndhandogFoA ke bf the present invention

is usefyl S cataLy 0 ' Is rs j

of a co#jhl?ga ee%m%i %%e%c}:lgn%gﬁengd%ﬁgﬂé{ﬁég}tégﬁl Il%agéd'lllﬁgoyed for
pebliediafg téeheresendustendi by advenlageeh sy from a
produci ng ethers industrially advanta%F%H%!y froma
soRjvgHRtRr dltarec SRR R R AN 8SRFOMO IThi s

application is based on application Nos. 2003- 10

11847 and 2003-302243 filed in Japan, the contents of

whi ch am@iiscppbt adedoherias Masdy oef eppideatdpn Nos. 2003-

onjugated

11847 and 2003-302243 filed in Japan, the contents of

which are incorporated hereinto by reference.
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CLAIMS 1. A conposition conprising a palladi um

conpound, an isocyanide represented by the fornul a

(1) 5 R RRR3CNC (I) wherein Rl, R2 and R 3 are the
same or different and each is an optionally
substituted al kyl group, an &HAXM3I |y substituted

al kenyl group, an optionally substituted aryl group

or an optionally substituted aral kyl group, or two 10
af. thespapbseraldny ddipr 8s el aaldenllioup tegpbbed, an
with a carbon atom bonded thereto, and a base
riepresenidd bepries dnredi by (the figporle " (1 1)
wherein_i s an al kal i rrg(ﬁb an al kaline earth netal

or 15 BnRORUMNRR 4 i s drogen atom an optionally
sistd fnt gY  BY kKyhd ORDUPre aBhePisaialdy Sibsérknuttednd each is
al kenyl group, an optionally substituted aryl group

&N HPobenahall pubsiibisty teded lkyal IBHOUR ouPD RH%H°Mai131Y

st s 8 T GPOIET o Bh s Dy B MR M ary

GYNGeSi d+ 0anobptlidina 1l y Wheb ekl titedal tallkvin group, or two
conpound is a divalent palladiumsalt. 25 3. The ,
ednpdiem | eptépnaldivmEormhar eV E logd ko JEPRReTPgether with a
selected fr - but yl.i ide, 1,1-

SRS ar Rl Phuses pRedRa 0%, 513

aqid adreth dyk bukplrieseayasd dey 8Red fokmm leonpDE) ti on of

claiml whegein the conposition ratio of the
isocyanW@Rs)nwithi n {Aelrange of 0.1 - 50

%ﬂgf@ﬁfﬂﬁsigegﬁﬂdfiééi&ﬁ@tgﬁtlQ | YMCONPeandareh Heal or

conmposition of claim ereln the conposition 29
feat ionpdm} hR® i scyahydedgemidthom, t ke pprigersEllly -sebstituted

equi valents relative to the pal|adi,um.coppoyund. 6. The
@g'rﬁ)@s!Q¥‘_6'ﬁPof a8 QPRI HhEY ePH ?ﬁétbﬁgee&?%ﬂgeg%&e&r&&‘p' an
oA dAd D Y pdieatfited | AP UBBREN QY dh §PEiUARLLY
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. The composition of claim 1, wherein the palladium

compound is a divalent palladium salt.

3. The composition of claim 1, wherein?the isocyanide is
selected from t-butylisocyanide, 1,1-
dimethylpropylisocyanide and 1,1,3,3-
tetramethylbutylisocyanide.

4, The composition of claim 1, wherein the composition
ratio of the isocyanide is within the range of 0.1 - 50

equivalents relative to the palladium compound.

5. The composition of claim 4, wherein the composition
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hydr oxi de, sodi um net hoxi de, sodi um i sopropoxi de,
sodi um s-butoxi de, sodi um phenoxi de, sodi um
benzyl oxi de, potassi um hydroxi de, potassi um

met hoxi de, potassium et hoxi de, ggtassium
recdoopoki tee peraysinifs-butekthén thepdiangepf 1 - 20

t - but oxi de, potassi.um phe ' '
bayAa s PPRERSAIR farhe (2ot RELERH Whnnound.
cal cium hydroxi de, strontium hydroxi de, barium

hydr oxi de, tetranethyl anmoni um hydr oxi de, ,
fet Theettympoabhion afetHadmel . t BhEERdTHIRERAT Bt S

henoxi de, . 15 t i b l:Qxi : i
B e RS | SR8 b T B e e o ifychextde, sodium
Rydrr@siides, $sdRhhetld0ideim sydioni dsopropoxide, sodium
tetrapQggylphosphoniun1 hydr oxi de and trineth%#gx ni um

By&udardede 20s 791 pRe PEGHSISIEE onSBALEMRRATEY LRkt €Fn

he ¢ it .atl 0. : DASE 5l N Abea£anon
éf’%&s%%%dﬁ)’é‘gg‘éa‘%%él a6 dRoficch o idy 'paIISI adi um
eq@mpRXINTk, polhestanpdsidpspotidbai motassiemei s-bhgoxide,
conposition 25 ratio of the base is within the range
BPtasEdoun Erhrtarédts RAATILP P ﬁ@ﬂﬁ%#%mﬁ?ﬁ#as tum

£20RQHNd, 5 fe A&HEEB&%ﬁﬁﬁﬁyfﬁwfagg eLhars MWUuEbxkide, calcium

conprises slbjecting a nj ugated di ene cornpound and
agdalcoaihid , t9otac8@itvel dnpitaetiden beadtimomydrenide,

presence of_ the conpositjon . of claim.1 catal ys

B Chee iy MRBPRLYE. PG Gt it F B RSO ST AT i
efn t hy1 4 £PhRsSsaked\ud he formul a

l2)1\P7It| %%18&%9%%t?éﬁ%‘%ﬁﬂym]hég?ﬁn R19§i s an al kyl_ group,

optriramad iy hanonog 1 ugu betri 2yulers e an tetiadpy t wkayponium
opt.i onal avin sybstituents, an_aryl. grou
Bgﬁﬁﬂﬁﬂ4%'E%?Pﬁgl§ﬁ&9ﬁ§qﬁ;ﬁ@@%n6Pma#&%é§€%§bgroup

ORL bR Vs hE¥bAgumUBSidAdiend s, ﬁétrﬁ?@ﬁeﬁi’ﬂ@ﬂ%épﬂonium |

met hod of claim9, wherein the alcohol is selected
hydmonsitdmnohd erhmedhy Loxrmbamohy dzoxddshanol |
2-nmet hyl -1 -propanol, 1-butanol, 2-butanol,

7. The composition of claim 1, wherein the composition
ratio of the base is within the range of 0.1-100000

equivalents relative to the palladium compound.

8. The composition of claim 7, wherein-the'composition
ratio of the base is within the range of 1-10000

equivalents relative to the palladium compound.

9. A method of producing ethers, which comprises
subjecting a conjugated diene compound and an alcochol to a
telomerization reaction in the presence of the composition

of claim 1 as a catalyst to give an ether.

10. The production method of claim 9, wherein the alcchol

is represented by the formula (VII)

30



10

15

20

25

30

10 pentanol, isoanyl alcohol, cyclopentanol, hexanol,
2- hexanol, cycl ohexanol, heptanol, octanol,
2-octanol, 3- octanol, benzyl al cohol, phenethyl
alﬁphol, phenol, ethylene glycol, diethylene glycol,
R ofyHene gl ycqiv I dthyl ene gl ycol nononet hyl ether,
ethyl ene gisycal 15 oet hyl . ether,. di I .qlyco
Ry eiter®™ BT Ry PERaTy et hEL LY, 3F18c
RGN Ehee gt ¥GOobn BB hYdretpebpridialdpy | leaeing
gl ycol nonoethyl ether. 12. The production nethod of |
Gugish Dtuerbsei ANt BEYANSIFRUP 20P61 ofRd 1Y At ngospestituents
ed..|s a 0 - :
fReSab b iRkl HREHE R e By p i R AR T eREs
met hod of claim 12, wherein the anount of the al coho
to be used is within the range of 0Q.5-5 25 equjval ents

per (e RRpdyatéandmeidednpbufdaimg 9 T eretiicthgnalcohol
t Em.9, i th Ladi d i

s e S e S e S

peliethal, ctanetBylwleaiopdhel anbubutasfol he2-butanel,

pal | adi um conmpound tQ be used is_wthin the ragge ﬁf
BeOGEOU- O 9PB0Y LeddicPlithn  PEFLPRENEENUyatReFdN8he 2

RGN, cigheggﬁogﬂmﬂégﬁ§@cﬂ?tB%@dﬂbfﬂEﬁl%ééanol, 3-
t he "pal |

whereln the anount o adi um conpound to be
begancsl Wikbdnnylheleahgd , Fhénéohpllal.c@deil?, phenol,

equi val ent per the conjugated djene., compound. 5 17.

SREY IR TR0 bt AGE WS L7 rF b7 Cither SRR EHE TG OEAT oL
gk hiN@r S sYRRs dembRohe tSed éEndkt heRnteda b1
0.1-50 equivalents per the palladi um conpound. 10 18.
be oprtdduict¢ tine et Hoe tdfy leres ng 1¥ ¢ owhmogiome thy hnether,

f the . ide.to b i ithin th f
S S alrs L LhPeL  BrRrt ISl | Slhhy  BrsBaHtS G Pega
ﬁ]@ﬁ%@tﬂr@n nethed ahdclkaidgpenbegeiBolihiciButiyl 18ther.

of the base to be used is within the range of
0. 1- 100000

12. The production method of claim 9, wherein the amount
of the alcohol to be used is within the range of 0.1 - 10

equivalents per the conjugated diene compound.

13. The production method of claim 12, wherein the amount
of the alcohol to be used is within the range-qf 0.5~5

equivalents per the conjugated diene compound.

14. The production method of claim 9, wherein the

palladium compound is a divalent palladium salt.

15. The production method of claim 9, 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.
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equi val ents per the pall adi um conpound. 20. The

production nmethod of claim 19, wherein the anmount of

the base to be used is within the range of 1-10000 20
equi val ents per the palladi um conpound. 21. The

dréod Uit ¢ opr oduledd cof mﬁthmdgpfwhéﬁ@m1l&mewhatﬁianthe amount

atur of, . the tel oneri,z reaction is
e a1 fagent critonng 3y B b3 F vErkihhe rence
fr of ah v Fd1-vhendion té@uwaeht%etxermeé awﬁgeug&tte@e diene
telonerization reaction'is wthin the range of 20C -

T owged.

17. The production method of claim 9, wherein the amount
of the isocyanide to be used is within the range of 0.1-50

equivalents per the palladium compound.

18. The production method of claim 17, wherein the amount
of the isocyanide to be used is within the range of 1-20

equivalents per the palladium compound.

19. The production method of claim 9, wherein the amount
of the base to be used is within the range of 0.1-100000

equivalents per the palladium compound.

20. The production method of claim 19, wherein the amount
of the base to be used is within the range of .1-10000

equivalents per the palladium'cdmpound.

21. The production method of claim 9, wherein the reaction
temperature of the telomerization reaction is within the

range of 0¢C - 150°C.
22. The production method of claim 21, wherein the

reaction temperature of the telomerization reaction is

within the range of 20°C - 110°C.
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