SPECI FI CATI ON  POLYVI NYL ETHER COVPOUND Technical Field [0001] The present
invention relates to a novel polyvinyl ether conpound suitable for

| ubricating oil for a conpression refrigerator, particularly for a
conpression refrigerator using a natural refrigerant. Background Art [0002]
Up to now, refrigerators such as those having a conpression-refrigerating
cycle of a conpressor, a condenser, an expansion valve, and an evaporator
use CFC (chl orofluorocarbon) and HCFC (hydrochl orof | uorocarbon) as their
refrigerants. In addition, many KHESIKICATIBN cating oil have been produced
and enployed in conbination with such refrigerants. However, concerns are
that the CFC conpounds, whi chohaveNbreRTEBRVEOMPOURDI y used as
refrigerants, may destroy the ozone |ayer when the CFC conpounds are

di scharged into the atnosphere and cause environnental pollution problens.
In recent years for neasures against the environnental pollution, HFCs
(hydrof ocarpopfg which may be alternatives for the CFC conpounds, have
been deve A varlety of so-called CFC substitutes including

1,1,1, 2- tetrafluoroethane (R-134a) with a little fear _of env;ronnental

pol 1 uti BHO®hle becohRe PERFEREI HIYSPtIORTSL PEBP&C HOREGLO LOREEFhE thFTse

that the above-nentioned HFCs al so cause environnental pollution problens.
Thus, wenpdumdsuiglble for lubricatingoil for a compressionrefrigerator,

particularly for a compression refrigerator using a natural

refrigerant.

Background Art

[0002] Up to now, refrigerators such as those having a
compression-refrigerating cycle of a compressor, a condenser, an
expansion valve, and an evaporator use CFC (chlorofluorocarbon)
and HCFC (hydrochlorofluorocarbon) as their refrigerants. In
addition, many kinds of lubricating o0il have been produced and
employed in combination with such refrigerants. However, concerns
are that the CFC compounds, which have been conventionally used
as refrigerants, may destroy the ozone layer when the CFC compounds
are dischargedinto the atmosphere and cause environmental pollution
problems. 1In recent years, for measures against the environmental
pollution, HFCs (hydrofluorocarbons), which may be alternatives
for the CFC compounds, have been developed. A variety of so-called
CFC substitutes including 1,1,1,2-tetrafluorcethane (R-134a) with

a little fear of environmental pollution have become commercially



refrigerants wi thout such problens and the |ike have been consi dered.

[ 0003] On the other hand, studies on carbon dioxide (CQ2), amonia, and
hydr ocarbon gas have been nade as natural refrigerants which substantially
do not contribute to destruction of the ozone |ayer and gl obal warm ng and
will be provided as refrigerants in near feature. For exanple, carbon
dioxide (C2) is harmess for the environnent and excellent fromthe

vi ewpoi nt of safety for human, as well as having advantages of, for

exanpl @vaiahla: pHowaesd 1aCRBSEINAL 2 haC ot 3 e 8BRERTEENtL&R&S HECE) an
extrenely small pressure ratio, conpared with that of the conventional

ref ri gexlaet cagisei $nvanoareat fémo adapt @biprioby ers -nokfhak, oise afdnatruetur al
materials of a machine; (iv) being available all over the place wthout any

di ffi cdfrigerh{ty wexhbagsluchohespl @tis aedwHaDlke ha@enancth ebnseaeyedy. In
addi tion, carbon dioxide (CO2) has been used as refrigerants for sone of

the convgpfional reffiges aloisr anghdhesapplbsatiopsLBar aebxidd @i, gerants
for car air conditioners and heat punps for hot water have been

ot 11 o@P IO onrd: ner 4E8piun O Biinp il SR R nsnder TERE BahARE  on
mechani sm(e.g., an expansion val ve%, .and an evaporator. Such a
refri gefafth SOPSHARG Y 194 SPeAPRaSORC 1P YER LrR def bt o Pitqtilg °2°Rext ure
of refrigerator oil, i.e., lubricating oil for refrigerant conpressors, and
a refrilgereantansd dubatlevanmimg @ngl vdéd dpspeavided as refrigerants in

near feature.

For example, carbon dioxide (C0O;) 1is harmless for the

environment and excellent from the viewpoint of safety for human,

as well as having advantages of, for example, (i) its pressure almost

at the optimal economical level; (ii) an extremely small pressure

ratio, compared with that of the conventional refrigerant; (iii)

an excellent adaptability to normal oil and structural materials

of a machine; (iv) being available all over the place without any

difficulty; and (v) extremely cheappricewithout theneedof recovery.

In addition, carbon dioxide (CO;) has been used as refrigerants for

some of the conventional refrigerators and the applications thereof

as refrigerants for car air conditioners and heat pumps for hot

water have been investigated in recent years.

Typically, for example, a compression refrigerator contains
at least a compressor, a condenser, an expansion mechanism (e.qg.,

an expansion valve), and an evaporator. Such a

refrigerant-circulating system has a structure in which a liquid



In the conpression refrigerator, although it depends on the kind of the
apparatus, the inside of the conpressor reaches a high tenperature and the
inside of the refrigerating chanber reaches a |ow tenperature in general
Thus, both the refrigerant and the lubricating oil should circulate in the
system wi t hout causi ng phase separation within a w de tenperature range
fromlowto high tenperatures. [0004] In general, a tenperature region in
whi ch both the refrigerant and the lubricating oil are conpatible and not
separ af® Y PhdES A1 BRAZECE et atli-6n 1 eBPBACAEIRAL H R4t ERPELIBHRBESI de
and a phase separation region at the |low tenperature side. The high

t enper atamprssi e s s and tehe afange et 20€corl aterse inptbfier abbgedCsyetenmor e,
nore preferably 10C or nore. The |ow tenperatures is in the range of 10C or

| ess, prrefteiaal)ondde i dresSsf iy e ermakihbugh?QE depeasis. oWheRet kenphase
separation occurs in the refrigerator at work, it wll give a significant

adver se {180t 38PatheuL] T & @ {1 eOEYengl cbhid ARRALALS HAY . exAlghe,

when phase separation of the Trefrigerant an e lubricating oi urs at
a conpressor._part it leads to.insufficient lubrication in a npvin art

2 cal et R S An D Re KL Chertby ol GHTTEant? y BROPEEnTRGERE |1 fo
of the apparatus. On the other hand, when the phase separation occurs 3 in
t he evaperit SEMPRIrategds inodangeet east ity mofth &henargeigrrpaitead thae to

the presence of high viscous lubricating oil. The |ubricating
lubricating oil should circulate in the systemwithout causing phase

separation within a wide temperature range from low to high
temperatures.

[0004] In general, a temperature region in which both the
refrigerant and the lubricating oil are compatible and not separated
includes a phase separation region at the high temperature side
and a phase separation region at the low temperature side. The high
temperature side is in the range of -20°C or more, preferably 0°C
or more, more preferably 10°C or more. The low temperatures is in
the range of 10°C or less, preferably 0°C or less, more preferably
-20°C or less.

When the phase separation occurs in the refrigerator at work,
it will give a significant adverse effect on the life or efficiency
of the apparatus. For example, when phase separation of the
refrigerant and the lubricating oil occurs at a compressor part,
it leads to insufficient lubrication in a moving part and causes
burn out or the like, thereby significantly shortening the life

of the apparatus. Ontheotherhand, when the phase separationoccurs



oil for the refrigerant-circulating systemis enployed for [lubricating the
nmovi ng part of the refrigerator, so its lubrication property is also
obviously inmportant. In particular, the inside of the conpressor becones a
hi gh tenperature, so it can be inportant for the lubricating oil to have a
viscosity enough to retain an oil filmto be required for lubrication. The
required viscosity of lubricating oil varies depending on the kind of the

conpressor . to be used and the use conditions t reof ne however,
the vi SeBSTRS STRERERICIC ¥ SE58% T STt Teatt egafoﬁ#%fl%teo bELeifen  th
the refrigerant is preferably 1 to 50 mm 2/s, particul arl referably 5 to
20 mm ZAgedto the@ragendro§ihdedsyigcows Loked cehang Qe d yhfaeing

resulting oil filmis thin and tends to cause |nsuff|C|ent | ubrication. In
contrasbili f fohe vhecasdfiryidesrdn tgherrcu haninde sdefianedival eeplbdhedhefdr

exchange efficiency may be reduced. On the other hand, |ike a car
a'r'C0nQMb&Q@%EQJ%PEHeH&Nkﬁuﬂ?%kﬁﬂ&ﬂth%pfeﬁ§§gé9a€8kd:&fgkgnﬁubif@aﬂi§ﬁos'ty
of lubricating oil shoul be too high at Iom1tenperatures to ensure its

abll!ty 9%8% Ethggalk%eo%BR?E%H&s og%ah@'t'f%%gaﬂggﬁéfégrethéhfn51de

| ubri caf Oi requires a r point an vi scosity 1ndex.

I n gene the lubricating oil equired to have a pour oj nt of -20C or
| ess, ng%fe%mylp-rﬁfé%gﬁsggle%?@g&r%ﬁfw%ﬁuraoéo Pt b b B VRt os ty

index of at | east 80 or nore, preferably 100 or nore, 4 nore preferably 120
or nor efofr00d5] Idrtifeart i nche irleftrd derest v ol dcassidin reTEOUGt i tousretain an

0il film to be required for lubrication. The réquired viscosity
of lubricating oil varies depending on the kind of the compressor
to be used and the use conditions thereof. 1In general, however,
the viscosity (kinematic viscosity) of lubricating oil yet to be
mixed with the refrigerant is preferably 1 to 50 mm?/s, particularly
preferably 5 to 20 mm?/s at 100°C. If the viscosity is lower than
the defined value, a resulting oil film is thin and tends to cause
insufficient lubrication. 1In contrast, if the viscosity is higher
than the defined value, the heat exchange efficiency may be reduced.
On the other hand, like a car air-conditioner, when it is designed
for use in cold regions, the viscosity of lubricating oil should
not be too high at low temperatures to ensure its ability of allowing
the apparatus to be initiated. Therefore, the lubricating oil
requires a lower pourpoint andahigherviscosityindex. Ingeneral,
the lubricating oil is required to have a pour point of -20°C or
less, preferably -30°C or less, more preferably -40°C or less and

a viscosity index of at least 80 or more, preferably 100 or more,



characteristics including lubricity and hydrolytic stability, as well as
refrigerant conpatibility and | owtenperature fluidity. The devel opnent of
novel refrigerator oil suitable for use wth carbon-di oxide refrigerants
has been progressed. Polyal kyl ene glycol (PAG has conparatively high
conpatibility to the carbon-dioxide refrigerant and is also excellent in

| ow-tenperature fluidity and hydrolytic stability, so it has drawn
attention as one of substrates of refrigerator oil for carbon-di oxide

refri gehQt PYekRrakbby ExAnPreMopPatent Docunent 1). The conventional PAG
refrigerator oil described above shows conpatibility to the carbon-di oxide
refrigerGEi@r] in a conpdseti onthev thefirigerproporoidbn pégtiheesar bemiduexi de
refrigerant, but the range of conpatibility is not always sufficient.

Ther ef aiftarddws @i st Sc@ Tt hedi A@r1 U eRaid P& riAGyarch Ytaw witseasiitty,t s
provide such refrigerator oil wth sufficient refrigerant conmpatibility. In
this c ,1 hawey, y d b p,a,vici QUs el ;3
insuffﬁﬁ%%%t |r1§%1%?%f%§9a§%$§?gg#}%%€Y %%?t%gg,tgﬁggg%ggggtFgﬁéFlggryvinyI
ether oil mm

3P 10- 46160 ADLIRTE] hd TYRIer e Or s TO08 7 ng i ECiR TPrVGAT on

has been made under such circunstances and intends to provide a novel

pol yvi miitheeasporofhothde NedVilas rgadd konpaen @irpetrv%ﬁ@fa RrgHavkydesety

i ndex under
glycol (PAG) has comparatively high compatibility to the
carbon-dioxide refrigerant andisalsoexcellent in low-temperature
fluidity and hydrolytic stability, so it has drawn attention as
one of substrates of refrigerator oil for carbon-dioxide
refrigerants (see, for example, Patent Document 1).

The conventional PAG refrigerator oil described above shows
compatibility to the carbon-dioxide refrigerator in a composition
with a low proportion of the carbon-dioxide refrigerant, but the
range of compatibility is not always sufficient. Therefore, there
is a method for preparing PAG with low viscosity to provide such
refrigerator oil with sufficient refrigerant compatibility. In
this case, however, it tends to fall in a vicious cycle of being
insufficient in lubricity and stability.

Further, the conventional polyvinyl ether o0il may be

insufficient in viscosity index.

[0006] Patent Document 1: JP 10-46169 A

Disclosure of the Invention



at rgspheric conditions of a natural refrigerant such as carbon dioxide as a
refrigerant and suitable as lubricating oil for a conpression refrigerator,
particularly for a conpression refrigerator using a natural refrigerant. As
a result of intensive studies for devel oping a polyvinyl ether conpound
havi ng preferabl e characteristics as descri bed above, the inventors of the
present invention have found that a polyvinyl ether conpound having a
specific structure can solve the, above-nentioned problens. That is,

accor diffY 4D the priE&enPLesedtt i SAYVCRREPE aPdS RIFA dERAS 1114SFol FUFhy!

et her conpound, characterized by including an al kylene glycol or

pol yoxydldoumsteangt s ahdumtengisdt @apvprjHeat ievel ppilyviinyd atdiecapepanddhavi ng
a nol ecular weight in the range of 300 to 3,000; and (2) a polyvinyl ether
conpoumévhiary ngoadnoteaphatibikight drid tahehighgeriafcadioc ¢ 0 i3,d@0 ahtlarned by
pol ymeri zing vinyl ether conpounds in the presence of a polynerization

ini ti at@mosgharact &shdedi bfst Hat aahaleash org Qfgdhg P yierigatheBon
initiator and the vinyl ether conpound contains an al kyl ene gl ycol residue

Choae] R AR PAL LR, GUB, 5, BUb DECLBLan o, e, Opaw gos
compression refrigerator, particularly for a compression
refrigerator using a natural refrigerant.

As a result of intensive studies for developing a polyvinyl
ether compoundhavingpreferable characteristicsasdescribedabove,
the inventors of the present invention have found that a polyvinyl
ether compound having a specific structure can solve the
above-mentioned problems.

That is, according to the present invention, there are
provided:

(1) a polyvinyl ether compound, characterized by including
an alkylene glycol or polyoxyalkylene glycol unit and a vinyl ether
unit in a molecule and having a molecular weight in the range of
300 to 3,000; and

(2) a polyvinyl ether compound having a molecular weight in
the range of 300 to 3,000 obtained by polymerizing wvinyl ether
compounds in the presence of a polymerization initiator,
characterized in that at least one of the polymerization initiator
and the vinyl ether compound contains an alkylene glycol residue

or a polyoxyalkylene glycol residue.



[Fig. 2] A'HNWR chart of Conpound 2 obtained in Exanple 2. [Fig. 3] A

"H NWR chart of Conpound 3 obtained in Exanple 3. [Fig. 4 A 'HNW chart
of Conpound 4 obtained in Exanple 4. [Fig. 5] A'H NWR chart of Conpound 5
Obtained in Exanple 5. [Fig. 6] A'HNW chart of Conmpound 6 obtained in
Exanmple 6. [Fig. 7] A'H NWR chart of Conmpound 7 obtained in Exanple 7.
[Fig. 8] A'H NWR chart of Conpound 8 obtained in Exanple 8. [Fig. 9] A

"H NMR chart of Conpound 9 obtained in Exanple 9. [Fig. 10] A 'H NWR chart
of Conpound 10 obtained in Exanple 10. [Fig. 11] A 'H NWR chart of Conpound
11 obtained in Exanple 11. [Fig. 12] A 'H NWR chart of Conpound 12 obtai ned
in Exarjdief Jlﬂasdﬁ;gtid.rs]oﬂ tie NMRawhags of Conpound 13 obtai ned in Exanple
13. [Fig. 14] A 'H NWR chart of Conpound 14 obtained in Exanple 14. [Fig.
15] A '3 chart of; Sompauhgl higr ebbainedcbh E&ae{m 8btd®ned J[rFESlam @k A
"H- NMR chart of Conpound 16 obtained in Exarrpip [Fig. 17]

chart cif Conmpound 17 obtained in Exanple 17.

[Fig. 2] A 'H-NMR chart of Compound 2 obtained in Example 2.
[Fig. 3] A 'H-NMR chart of Compound 3 obtained in Example 3.
[Fig. 4] A 'H-NMR chart of Compound 4 obtained in Example 4.
[Fig. 5] A 'H-NMR chart of Compound 5 obtained in Example 5.
[Fig. 6] A 'H-NMR chart of Compound 6 obtained in Example 6.
[Fig. 7] A 'H-NMR chart of Compound 7 obtained in Example 7.
[Fig. 8] A 'H-NMR chart of Compound 8 obtained in Example 8.
[Fig. 9] A 'H-NMR chart of Compound 9 obtained in Example 9.

[Fig. 10] A 'H-NMR chart of Compound 10 obtained in Example

10.

[Fig. 11] A 'H-NMR chart of Compound 11 obtained in Example
11.

[Fig. 12] A 'H-NMR chart of Compound 12 obtained in Example
12.

[Fig. 13] A H-NMR chart of Compound 13 obtained in Example
13.

[Fig. 14] A 'H-NMR chart of Compound 14 obtained in Example
14.

[Fig. 15] A 'H-NMR chart of Compound 15 obtained in Example

15.



[Fig. 18] A'H NWR chart of Conpound 18 obtained in Exanple 18. [Fig. 19] A
"H NWVR chart of Conpound 19 obtained in Exanple 19. [Fig. 20] A 1H NWMR
chart of Conmpound 20 obtained in Exanple 20. Best Mdde for carrying out the
I'nventi on [0009] The pol yvinyl ether conmpound of the present invention has
two aspects. One is a polyvinyl ether conpound | and the other is a

pol yvi nyl ether conmpound Il. First, the polyvinyl ether conpound | is a

pol yvi nyl ether conpound characterized by having an al kyl ene gl ycol or

pol yoxyal kyl eifd gyl yi&dl ABubi+NMRcche i mf Cefrperunghilt bhtaimetetnl Bxampliea

nol ecul ar weight in the range of 300 to 3, 000. The polyvinyl ether
conpound .l I having a nol ecul ar weight of 300 to 3,000 when it is obtained
by pol ynerizing vinyl ether conpounds in the presence of a polynerization
initiator, isggharaghen zedum dhate e lC%?r%%unQﬁ?7ogb£P§n@8| YARELZADION
initiator and the vinyl ether conpounds contains an al kylene glycol residue
or a quyoxyaIkerne glycol 8 residue. 1In the present invention, exanples
of a conpound that neets the polyvinyl ether conpound I or | | include

pol yvinyl ether conpounds 1 to 5 described below. [0010] [Polyvinyl Ether
Conpound 1] [Fig. 18] A "H-NMR chart of Compound 18 obtained in Example

18.

[Fig. 191 A 'H-NMR chart of Compound 19 obtained in Example
19.

[Fig. 20] A 'H-NMR chart of Compound 20 obtained in Example
20.

Best Mode for carrying out the Invention

[0009] The polyvinyl ether compound of the present invention
has two aspects. One is a polyvinyl ether compound I and the other
is a polyvinyl ether compound II.

First, the polyvinyl ether compound I is a polyvinyl ether
compound characterized by having an alkylene glycol or
polyoxyalkylene glycol unit and a vinyl ether unit in a molecule
and a molecular weight in the range of 300 to 3,000. The polyvinyl
ether compound II having a molecular weight of 300 to 3,000 when
it is obtained by polymerizing vinyl ether compounds in the presence
of a polymerization initiator, is characterized in that at least
one of the polymerization initiator and the vinyl ether compounds

contains an alkylene glycol residue or a polyoxyalkylene glycol



Pol yvi nyl ether conpound 1 is an ether conpound having a constitutional
unit represented by the general forrmula (1): [0011] [Chem 1] R1L R3 R~ R3
CCGCC(l) JkP 12QQROnNMa R2 OR4 [0012] wherein R1, R2, and R3 each
represent a hydrogen atom or a hydrocarbon group having 1 to 8 carbon
atons, which may be identical to or different fromone another; Rb
represents a divalent hydrocarbon group having 2 to 4 carbon atons; Ra
represents a hydrogen atom an aliphatic or alicyclic hydrocarbon group
havi ng Irdsaidi:. carbon atons, an aromatic group which has 1 to 20 carbon
atons and may have a substituent, an acyl group having 2 to 20 carbon

atoms, Or an XYGRNpeeRkatnNi AgehYdbacacRanpUEQURE NAHIMpAirdd t3A tCakkeR
atons; RO represents a hydrocarbon group having 1 to 10 carhon atons; when

there arg t . f e , . 4. they. _npy i i.cal to
or a1 1 RO TR st e Snd Sorke il ui priBie Parfer sPRBbHERs: °,
represents an average value of 1 to 50; p represents 9 an average val ue of
0 to 50;1 Witer KeRRF P eACI¥Present 2 or nore, constitutional units may be
in block or in random and when there are two or nore RbO they may be
i denti cdlOGI®lor di f fldraEitvifrpmkHeer Pempeend Hel e, speci fic exanpl es of the
hydr ocarbon group having 1 to 4

Polyvinyl ether compound 1 is an ether compound having a

constitutional unit represented by the general formula (I):

[0011] [Chem 1]
R' R® R' R®
|
(L4 (L L) 0
VT T \[ T /s
R?2 O(RPO),R® R? Or*
[0012] wherein R!, R?, and R® each represent a hydrogen atom

or a hydrocarbon group having 1 to 8 carbon atoms, which may be
identical to or different from one another; R® represents a divalent
hydrocarbon group having 2 to 4 carbon atoms; R® represents a hydrogen
atom, an aliphatic or alicyclic hydrocarbon group having 1 to 20
carbon atoms, an aromatic group which has 1 to 20 carbon atoms and
may have a substituent, an acyl group having 2 to 20 cérbon atoms,
or an oxygen-containing hydrocarbon group having 2 to 50 carbon
atoms; R’ represents a hydrocarbon group having 1 to 10 carbon atoms;
when there are two or more of each of R? R®, and R?, they may be
identical to or different from one another; m represents an average

value of 1 to 50; krepresents anaveragevalueof 1l to 50; p represents



8 carbon atons represented by each of Rl, R2, and R3 include: alkyl groups
such as a nethyl group, an ethyl group, an n-propyl group, an isopropyl
group, an n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl
group, various pentyl groups, various hexyl groups, various heptyl groups,
and various octyl groups; cycloal kyl groups such as a cycl opentyl group, a
cycl ohexyl group, various nethylcycl ohexyl groups, various ethyl cycl ohexyl
groups, and various dinethyl cycl ohexyl groups; aryl groups such as a phenyl
group, arapiveusigeetvhylphehyl tgr olpsvheark cusl et bgthhesytesgoups or andevari ous
di et hyl phenyl groups; and aryl al kyl groups such as a benzyl group, various

phenyl eidhdt ioghotisn a Bnth Mad ineus beet Rybbesrydr i adpsionbachOlhBh, tRéreand R3
particularly preferably represents a hydrogen atom [0013] On the other

hand, SPeCiciiCoeXAsPs e!?’g?f tBQRg ﬂé%%ee%egﬂ%(ic%bﬁ r%&?&”f’%n@oh@ 4
carbon atons represented by I ntl ude i val ent al kyl ene groups such as a
nethyl%pe group, an et hyl ene group, a propyl ene group, a trinethylene
group, A Pous butylene groups. In addition, mn the general fornula
(1) represents the number 10 of repeats of RbO with an average val ue
t hereof in tHEeTan§ecstiic eyanplepref dhaphydrocgrbon gpeer grastieraBl §°2 to
10, particularly preferably 2 to 5. Wen there are two or nore RbQ the two
or noré cRirbomagtbmsi deprésahted by adidH erfeRt, RPonander’anothede : Fatkidr, k
represents 1 to 50, preferably 1 to 10, nore
groups such as a methyl group, an ethyl group, an n-propyl group,
an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl
group, a tert-butyl group, various pentyl groups, various hexyl
groups, various heptyl groups, and various octyl groups; cycloalkyl
groups such as a cyclopentyl group, a cyclohexyl group, various
methylcyclohexyl groups, various ethylcyclohexyl groups, and
various dimethylcyclohexyl groups; aryl groups such as a phenyl
group, various methylphenyl groups, various ethylphenyl groups,
and various dimethylphenyl groups; and arylalkyl groups such as
a benzyl group, various phenylethyl groups, and various methylbenzyl
groups. Each of R}, R?, and R3particularly preferably represents
a hydrogen atom.
[0013] On the other hand, specific examples of the divalent
hydrocarbongrouphaving21x>4carbonatomsrepresent@dbbeinclude
divalent alkylene groups such as a methylene group, an ethylene
group, a propylene group, a trimethylene group, and various butylene

groups.

In addition, min the general formula (I) represents the number
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preferably 1 to 2, particularly preferably 1, while p represents 0 to 50,
preferably 2 to 25, nore preferably 5 to 15. Wien k and p each represent 2
or nore, constitutional units may be in block or in random Exanples of the
aliphatic or alicyclic hydrocarbon group having 1 to 20 carbon atons
represented by Ra preferably include an alkyl group having 1 to 10 carbon
atons or a cycloal kyl group having 5 to 10 carbon atons. Specific exanples
t hereof include a nethyl group, an ethyl group, an n-propyl group,

i sopromdl nprRass af ﬂ?»@uwyth YR oUPS T 2@E | GdbiR yiheresub, 1Ta tdher HamaA ogr éup, a
tert-butyl group, various pentyl groups, various hexyl groups, various
hept yl gy dps prafrraisy attd 2gr,omese yakifeuablgnyl tgr d0pspavaticalardgcy
groups, a cyclopentyl group, a cycl ohexyl group, various nethyl cycl ohexyl

groups,p ﬂ@fé%lf@)tloczd oy |t HE1RUBS e vaw@ﬂs}n&r@w&acy@h@wlor %%ps
and various di hyl cycl ohexyl groups. [0014] Specific exanpl es of

ar omat 'E?’ gglggzpb\lggl ca*é s a:li 9, (%O &afpeopergg Of[ison‘?néjn ?&e a substl tuent
g

represente ihel ary groups such ‘as a phe Foup, various
tolyl groups, varlous eth phen oups, _various X | .groups, various
r\?é?f%ﬁsq‘b %%Y’ ad

trinethylpheﬁ?% ther g bupst d??l%%en?Feﬁ?Bﬁ nd“%a%@ou?oﬁﬁphthyl
groups; and aryl al kyl groups such as a benzyl group, various phenyl et hyl
gr oups,predrd aksl yrel Hyd Henp@r tgraouss 1 w ariedes apHanytl, pwbpye gr sapseseand
vari ous phenyl butyl groups. In addition, exanples of the acyl group having 2
to 20 aardep’s0, preferably 2 to 25, more preferably 5 to 15. When k and
p each represent 2 or more, constitutional units may be in block
or in random.
Examplesofthealiphaticoralicyclichydrocarbongrouphaving
1 to 20 carbon atoms represented by R® preferably include an alkyl
group having 1 to 10 carbon atoms or a cycloalkyl group having 5
tol0carbonatoms. Specificexamplesthereofincludeamethylgroup,
an ethyl group, an n-propyl group, an isopropyl group, an n-butyl
group, an isobutyl group, a sec-butyl group, a tert-butyl group,
various pentyl groups, various hexyl groups, various heptyl groups,
various octyl groups, various nonyl groups, various decyl groups,
a cyclopentyl group, a cyclohexyl group, various methylcyclohexyl
groups, various ethylcyclohexyl groups, various propylcyclohexyl
groups, and various dimethylcyclohexyl groups.
[0014] Specific examples of the aromatic group which has 1 to
20 carbon atoms and may have a substituent represented by R? include:

aryl groups such as a phenyl group, various tolyl groups, various

ethylphenyl groups, various xylyl groups, various trimethylphenyl

11



atons represented by Ra include an acetyl group, a propionyl group, a
butyryl group, an isobutyryl group, a valeryl group, an isovaleryl group, a
pi val oyl group, a benzoyl group, and toluoyl group. Further, specific
exanpl es of the oxygen-containing hydrocarbon group having 2 to 50 carbon
atons represented by Ra preferably include a nethoxynethyl group, a

nmet hoxyet hyl group, a nethoxypropyl group, a 1, 1-bisnethoxypropyl group, a
1, 2- bi snet hoxypropyl group, an ethoxypropyl group, a

(2- met hmougt 40 X8 mpirapy |burolyh erand gr(Upsretamd v2rdetlsoxppptbgyl grgupsp. Ra
preferably represents an al kyl group having 1 to 4 carbon atons. [0015] In

the gengidlafaramiya (dlouphenidi asexameney10brbig, kyéhiecar paangledpyhavi ng
1 to 10 carbon atons represented by R4 include: al kyl groups such as a

met hyl FR, 33 Al mg;l";ﬁk}ﬁbeﬁ'%b/,ln?/?&%gg! O gaghlg/ggrv 1,9E8Hgs 2"

n- but yl an | sobut grou arious pent

groups,_various heptyl roups, various octyl groups, various nonyl groups,
and vaFV5ﬁ§a§ﬁﬁﬂﬁ %ﬁ%ﬁﬁé&u5¥il%ﬁ?%gf'groups such as a cycl opentyl group, a
12 cycl ohexyl group, various nethyl cycl ohexyl groups, various

et hyl cycl ohexyl agdaspeon,vaxradnseprobyheyerphaatuyheydsg art 2Pacpshen

di net hyl cycl ohexyl groups; aryl groups such as a phenyl group, various

nmet hyl phtemd rgpeepentear bou® ehbyhighenylaogitgipgroupara puspdiomtlhgkphenyl

groups, various propyl phenyl groups, various

a butyryl group, an isobutyryl group, a valeryl group, an isovaleryl

group, a pivaloyl group, a benzoyl group, and toluoyl group.

Further, specific examples of the oxygen-containing

hydrocarbon group having 2 to 50 carbon atoms represented by R?
preferably include a methoxymethyl group, a methoxyethyl group,
a methoxypropyl group, a 1,1-bismethoxypropyl group, a
1,2-bismethoxypropyl group, an ethoxypropyl group, a
(2-methoxyethoxy)propyl group, and a (l-methyl-2-methoxy)propyl
group.

R® preferably represents an alkyl group having 1 to 4 carbon
atoms.
[0015] In the general formula (I), specific examples of the
hydrocarbon group having 1 to 10 carbon atoms represented by R*
include: alkyl groups such as a methyl group, an ethyl group, an
n-propyl group, an isopropyl group, an n-butyl group, an isobutyl
group, various pentyl groups, various hexyl groups, various heptyl

groups, various octyl groups, various nonyl groups, and various

decyl groups; cycloalkyl groups such as a cyclopentyl group, a

12



trimet hyl phenyl groups, various butyl phenyl groups, and various naphthyl
groulps; and aryl al kyl groups such as a benzyl group, various phenylethyl
groups, various nethyl benzyl groups, various phenyl propyl groups, and

vari ous phenyl butyl groups. Further, each of Rl to R3, Ra, Rb, m and Rl to
R4 maybe identical to or different fromone another in every constitutional
unit. [0016] The polyvinyl ether conmpound can be obtained using as an
initiator, for exanple, an al kyl ene glycol conpound or a pol yoxyal kyl ene

gl ycol W@xyepreﬁe@ped byrtibesgenetal1tgemshaxy(Vl brouplsQ01arfiCiem 2]
Ra (ORb)m CH (VI [ 0018] and polyner|2|ng vi nyl ether conpounds

fepfeseflﬁt@%@{ef ngg 9 Pwﬁo ”Ukz% (ﬂé'u" ré g%@%i ] 2l Bl dFs
(viin) %C% o f rep%- 8 i are égfexplalned
above . ecifi L f the aIk Iene ol ound or the .13
A ST LRI %ﬁ 8rGRYEoFUCBUAR & PRERKH ene
gl ycol, ethylene egcoI nnnonethyl et her, diethylene glycol di et hyl ene
gl ycol rﬁﬁﬂ}marth‘yélrb@‘h@rmethYbPh§Déheg§P9E§b varilethy EEh¥1phEnyd| Jrev@Tet hyl
et her, propyl ene glycol, propylene glycol nononethyl ether, dipropylene
gl ycol , ﬁﬁrmwﬁémetgtﬂphlenmrgmmm,l various propylphenyl groups, various
trimethylphenyl groups, various butylphenyl groups, and various
naphthyl groups; and arylalkyl groups such as a benzyl group, various
phenylethyl groups, various methylbenzyl groups, various
phenylpropyl groups, and various phenylbutyl groups.
Further, each of R! to R?, R?*, R®, m, and R to R* may be identical
to or different from one another in every constitutional unit.
[0016] The polyvinyl ether compound can be obtained using as

an initiator, for example, an alkylene glycol compound or a

polyoxyalkylene glycol compound represented by the general formula

(VII):
[0017] [Chem 2]
a b
R®*— (OR°)7—OH Vi1
[0018] and polymerizing vinyl ether compounds represented by

the general formula (VIII):

[0019] [Chem 3]
RY—Cc=—c —R®
[ (VI
R? OR*
[0020] wherein R?, R®, and m and R* to R? are as explained above.

Specific examples of the alkylene glycol compound or the
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ether, tripropylene glycol, and tripropyl ene glycol nononethyl ether; a
pol yoxyal kyl ene gl ycol; and a nonoether conpound thereof. [0021] Exanples
of the vinyl ether conpound represented by the general forrmula (VIII)

irncl ude: vinyl ethers such as vinyl nethyl ether, vinyl ethyl ether,

vi nyl -n-propyl ether, vinyl-isopropyl ether, vinyl-n-butyl ether,

vi nyl -i sobutyl ether, vinyl-sec-butyl ether, vinyl-tert-butyl ether,

vi nyl -n-pentyl ether, and vinyl-n-hexyl ether; propenes such as

1- met h@o/Iprapenkrky 1 dnetdiopaqlr epapauntt hnpl ofexydl bpbaee dl-y Sols euety psopene,
1- n- but oxypr opene, 1-isobutoxypropene, 1-sec-butoxypropene,

1'tert'é%ﬂ§%@%&£89988i,%ﬁﬁﬁﬁhﬁ%%fiﬁ@@ﬁﬁonngEﬂgI¥Hﬂﬁﬁﬁﬂ§iethyleneglycol,
2- n- pr opoxXypr opéne, 2-i sopropoxypropene, 2-n-butoxypropene,

2| oD G ORRDS RS DY 20RRE, (B0 el LY 0emERg: 0

1- n- propoxy-| - butene, 1-isopropoxy-I|-butene, 1-n-butoxy-I|-butene

1- i sobE1HGRY - Bereme thyls e 8LHEToxyPFOBYIE @R, 1IN 1 - PUOPH-aNSHugeHECL
2- met hoxy-1| - but ene, 2-ethoxy-I|-butene, 2-n-propoxy-I-butene,

2- i sopmopoexyethpueehe r, Aipdupyobend gbutehe dip2opydleneoxlyyde bmbenmethyl
2-sec-butoxy-|-butene, 14 2-tert-butoxy-I-butene, 2-nethoxy-2-butene,

2- et hoXatre b Ut €Aep rogy Nefé 00X Y02, DUrRN & r i i SORraROXYT ZcdUt RBRomethyl
2- n- but oxy- 2- but ene, 2-i sobut oxy- 2- but ene, 2-sec-butoxy-2-butene, and

2-tert - oxy - 2: Byt 60641 ED98feVd TWeo £ NEla TORHRI Sh AR AR RIPIVAED oY any

known met hods.
[0021] Examples of the vinyl ether compound represented by the
general formula (VIII) include: vinyl ethers such as vinyl methyl
ether, vinyl ethyl ether, vinyl-n-propyl ether, vinyl-isopropyl
ether, vinyl-n-butyl ether, vinyl-isobutyl ether, vinyl-sec-butyl
ether, vinyl-tert-butyl ether, vinyl-n-pentyl ether, and
vinyl-n-hexyl ether; propenes such as l-methoxypropene,
l-ethoxypropene, l-n-propoxypropene, 1-isopropoxypropene,
l-n-butoxypropene, l-isobutoxypropene, l-sec-butoxypropene,
l-tert-butoxypropene, 2-methoxypropene, 2-ethoxypropene,
2-n-propoxypropene, 2-isopropoxypropene, 2-n-butoxypropene,
2-isobutoxypropene, 2-sec-butoxypropene, and
2-tert-butoxypropene; and butenes such as 1l-methoxy-l-butene,
l-ethoxy-1-butene, l-n-propoxy-l-butene, l-isopropoxy-l-butene,
l1-n-butoxy-1l-butene, l-isobutoxy-l-butene, l-sec-butoxy-1l-butene,
l1-tert-butoxy-l-butene, 2-methoxy-l-butene, 2-ethoxy-l-butene,
2-n-propoxy-l-butene, 2-isopropoxy-l-butene, 2-n-butoxy-l-butene,

2-isobutoxy-1-butene, 2-sec-butoxy-1-butene,

14



[ 0022] [ Pol yvinyl Ether Conpound 21 Pol yvinyl ether conpound 2 is an ether
conpound having a constitutional unit represented by the general formula
(r): R[ [(ORd)a-(A)b-(ORf)e ) CGRe]ld (Il) In the general formula (I1) ,
Rc represents a hydrogen atom an al kyl group having 1 to 10 carbon atons,
an acyl group having 2 to 10 carbon atons, or a hydrocarbon group having 1
to 10 carbon atons and having 2 to 6 binding sites; Rd and Rf represent

al kyl ene groups having 2 to 4 carbon atons; a and e represent average

val ues Dftdrt-odoxg-1ePliesns) S 2amdtH@ger2-utleri®, 20-eBhokgpredeiticsed
hydrogen atom an al kyl group having 1 to 10 carbon atons, an al koxy group

having Lt _@at s hayidg,2 4t K ns;
and vvhen2 arp_gllg?%(?igpgs Qg}rﬁehg el, (Id?gl)m%{lg/ or (C]Ré;') 2aﬁd8k1§)%x§/ﬁgy%b%ete?fﬁ9

random q_in . block. (A) is represented by the general formula (I11): 023]
[ Cnem a2 resbph ity-2Bubdnes ™ R°0' (Riyee RIS 10 Her el n RS, H. and
R7 each represent a hydrogen atom_ or a hydrocarbon group having 1 to 8

car bon @& GREt WX ey~ PetengentThage vonyl afilfgcreneneF s Gaghee REedNecd R6

represents a divalent hydrocarbon group having | to 10 carbon atons or a
di val entbyhyadrywdardyan metinags cont ai ni ng et her - bonded oxygen and having 2 to
20 carbon atons;
[0022] [Polyvinyl Ether Compound 2]
Polyvinyl ether compound 2 is an ether compound having a
constitutional unit represented by the general formula (II):
R°-[ [(ORY) = (R)p= (ORF) e J ~R°]4 (I1)
In the general formula (II), R° represents a hydrogen atom,
an alkyl group having 1 to 10 carbon atoms, an acyl group having
2 to 10 carbon atoms, or a hydrocarbon group having 1 to 10 carbon
atoms and having 2 to 6 binding sites; RY and Rf represent alkylene
groups having 2 to 4 carbon atoms; a and e represent average values
of 0 to 50; c represents an integer of 1 to 20; R° represents a hydrogen
atom, an alkyl group having 1 to 10 carbon atoms, an alkoxy group
having 1 to 10 carbon atoms, or an acyl group having 2 to 10 carbon
atoms; and when a and/or e is 2 or more, (ORY) and/or (ORY) and (A)
may be in random or in block.
(A) is represented by the general formula (III):
[0023] [Chem 4]

5 7

) {n
(R%o), R’

R
t¢
R

oO—0—2

6
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RO represents a hydrogen atomor a hydrocarbon group having 1 to 20 carbon
atorns; n represents an average value of 0 to 10; when n represents 2 or
nore, constitutional units may be identical to or different fromone
another; R5 to RO may be identical to or different fromone another in
every constitutional unit; and when there are two or nore RSO, they maybe
identical to or different fromone another. Wen b is 3 or nore, d is an
integer of 1 to 6, and both a and e are zero (0), nin one of the

const i th@02¢hal uni trehexaiaprRéseRfs ardh R neeghr representnsr bydEraapl esonf t he
al kyl group having 1 to 10 carbon atons represented by each of the

above- mantd aneik R arsbriRey g utkey iwd ky| to g8 otpsbsucht assp wrl byl mgyovp, an
ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an

i sobut Wlqegto 1 ‘E%%P'ﬁ'ﬁiff@%trﬁtl £ 95 AU aMéEhQES rhef%r&é&@% a M%b?éﬁthept yl
groups, various octyl groups, various nony groups, and various decyl

g oups.” var.oat‘ir'sb"erfﬁty%%e%%‘?xﬁ@%yft i Xvar RS p e TRty P ¥8¢>§ES§V'

and vari ous di nethyl cycl ohexyl groups. npl es of the acyl rouE havi ng

to 10 GHPBhCARBAENTREIATRE T %@wa%{aﬁndah%ﬁbw 8riy? 20 e sy O’ésbutyryl

group, an isobutyryl group, a valeryl group, an isovaleryl group, a

pi val o¥° gepupseatbenzbytrggenpatamdoa aohudybcagbonpgrénpnbhesngf 1t he

al koxy group having 1 to 10 carbon atons represented by Re include a

met hox 0grceidbhora i t3ndX Yn OF dhie sén 9§ 0P Xdverage value of 0 to 10; when
n represents 2 or more, constitutional units may be identical to
ordifferentfromoneanother;RstoRgmaybeidenticaltoorcﬁfferent
from one another in every constitutional unit; and when there are
two ormore R®0, theymaybe identical toor different fromone another.
When b is 3 or more, d is an integér of 1 to 6, and both a and e
are zero (0), n in one of the constitutional units A represents
an integer of 1 or more.

Examples of the alkyl group having 1 to 10 carbon atoms
represented by each of the above-mentioned R® and R® include: alkyl
groups such as a methyl group, an ethyl group, an n-propyl group,
an isopropyl group, an n-butyl group, an isobutyl group, various
pentyl groups, various hexyl groups, various heptyl groups, various
octyl groups, various nonyl groups, and various decyl groups; a
cyclopentyl group; a cyclohexyl group; various methylcyclohexyl
groups; various ethylcyclohexyl groups; various propylcyclohexyl

groups; andvariousdimethylcyclohexyl groups. Examplesoftheacyl

group having 2 to 10 carbon atoms include an acetyl group, a propionyl
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group, abutoxygroup, a pentyloxy group, ahexyl oxygroup, aheptyloxy group,
an octyl oxy group, a nonyl oxy group, and a decyl oxy group. [0025] Exanples
of the hydrocarbon group having 1 to 10 carbon atons and having 2 to 6

Bi ndings ites represented by R include residues obtained by renoving

hydr oxy groups from pol yhydric al cohols such as ethylene glycol, diethylene
gl ycol, propylene glycol, dipropylene glycol, polypropylene glycol,
neopentyl glycol, trinmethylol ethane, trinmethylol propane, glycerine,

di tri nsttodml pr dpanesy digiouer iare, 1 soperityarrly gmoiupol 2 diepemydeoybhpi,t en, and
sorbitol. Exanple of the al kyl ene group having 2 to 4 carbon atons

r epr eserdeh Iyr R griaiglde phvel 8yl efeogs OWpbed zBKOPYFEHE, HOdIR, taluoyl
trimethyl ene group, and various butyl ene groups. [0026] In the general
f or mul ﬂéuﬂ. ), exanples of the hydrocarbon group having 1 to 8 carbon
at ons represented by each of R5 to R7 include: alkyl groups such as a

nmet hyl group t hyl u r roup, .an ro ro an

n- but yl grou e% %Hﬂ?y hgg?ggﬁxyvgf gésh gﬁpﬁl réﬁhg %gg?%ﬁs ﬁ§Q§I
groups, varrous hept groups, and various octyl ups; cycl oal kyl groups
such agefr%wfcﬁj%%ﬁ/ R° g@ehedea? BGENSREGHO YR 08P, etgmxxbegowet HyPEPEPENexyI
17 groups, various ethylcycl ohexyl groups, and various dinethyl cycl ohexyl

gr oups;grand, gbatpsysuchumsa pephehpkygrouy, a karybusyretcuy, pheapt yiipayps
various ethyl phenyl groups, and various dinethyl phenyl groups; and

aryl al lgdo @, 0ups oTHeN B greeEzyh 196 QY Poxy ¥ §81s herybethybxgr gubsp.and
vari ous nethylbenzyl gr oups
[0025] Examples of the hydrocarbon group having 1 to 10 carbon
atoms andhaving2toé6bindingsitesrepresentedbyR®include residues
obtained by removing hydroxy groups from polyhydric alcohols such
asethyleneglycol, diethyleneglycol, propyleneglycol, dipropylene
glycol, polypropylene glycol, neopentyl glycol, trimethylolethane,
trimethylolpropane, glycerine, ditrimethylolpropane, diglycerine,
pentaerythritol, dipentaerythritol, and sorbitol.
Example of the alkylene group having 2 to 4 carbon atoms
represented by R? include an ethylene group, a propylene group, a
trimethylene group, and various butylene groups.
[0026] Inthegeneral formula (III), examplesof the hydrocarbon
group having 1 to 8 carbon atoms represented by each of R® to R’
include: alkyl groups such as a methyl group, an ethyl group, an
n-propyl group, an isopropyl group, an n-butyl group, an isobutyl
group, various pentyl groups, various hexyl groups, various heptyl
groups, and various octyl groups; cycloalkyl groups such as a

cyclopentyl group, a cyclohexyl group, various methylcyclohexyl
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of R5, R6, and R7 particularly preferably represents a hydrogen atom

[0027] Specific exanpl es of the dival ent hydrocarbon group having 1 to 10
carbon atons represented by RB include: divalent aliphatic groups such as a
net hyl ene group, an ethylene group, a phenylethylene group, a 1,2-propyl ene
group, a 2-phenyl-1,2-propylene group, a 1, 3-propyl ene group, various

butyl ene groups, various pentyl ene groups, various hexyl ene groups, various
hept yl ene groups, various octyl ene groups, various nonyl ene groups, and
vari ougmemd .ene yaoupss al icytlieygrahgrtyleachghavibag tvendi di vgrépues on
alicyclic hydrocarbon, such as cycl ohexane, nethylcycl ohexane, ethyl
cycloheXateh i gyt Iyl eyel ohexape; amgl proppkcyelcbhexane; pldéngal egroaponati c
hydr ocar bon groups such as various phenyl ene groups, various

”Ethy|R@%ﬁd&gﬁbQBQFﬁﬁenyﬁﬂf@#isﬁ%i%ﬂ&m§@¥5ﬁ5$h9ﬁ9y%%odﬁgﬁéﬂ@various

di et hyl phenyl ene groups; and “various napht ene” groups; al kyl aromatic
gr oups ac& havi,n nonoval ent hi di ite on _each of an al kyl group
or ] ot A T P o h 8 G au e Bt or HRCOPRYI At Sret P& THyAr 824RBen such
as toluene, xylene, or ethyl benzene; and al kyl aromatic groups each having
a bi ndivig IS4 PBRNYACEIMH TEPRRDr F61d VBALBES 91Ky hEsREPSe  Bach
hydr ocar bon sgch as ;ylene and di et hyl benzene. Anong them the aliphatic
gr oups dfaRi n§°2 ardl B’ parbérudbsiy prefeually weprepentsed dryahloger 8028} | n
addi tion, specific exanples of the divalent hydrocarbon group containing
et her - qomged oxygempand fiayidimpblds of the divalent hydrocarbon group
having 1 to 10 carbon atoms represented by R® include: divalent
aliphatic groups such as a methylene group, an ethylene group, a
phenylethylene group, a 1l,2-propylene group, a
2-phenyl-1,2-propylene group, a 1,3-propylene group, various
butylene groups, various pentylene groups, various hexylene groups,
various heptylene groups, various octylene groups, various nonylene
groups, and various decylene groups; alicyclic groups each having
two biding sites on alicyclic hydrocarbon, such as cyclohexane,
methylcyclohexane, ethylcyclohexane, dimethylcyclohexane, and
propylcyclohexane; divalent aromatic hydrocarbon groups such as
various phenylene groups, various methylphenylene groups, various
ethylphenylene groups, various dimethylphenylene groups, and
various naphthylene groups; alkyl aromatic groups each having a
monovalent biding site on each of an alkyl group portion and an
aromatic group portion of an alkyl aromatic hydrocarbon such as

toluene, xylene, or ethylbenzene; and alkyl aromatic groups each

havingabinding siteonanalkyl groupportionof apolyalkyl aromatic
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20 carbon atons represented by R8 preferably include a nethoxynethyl ene
group, a net hoxyet hyl ene group, a nethoxynethyl ethyl ene group, a 1,

1- bi smet hoxynet hyl et hyl ene group, a 1, 2-bi snet hoxynet hyl et hyl ene group, an
ét hoxynet hyl et hyl ene group, a (2-nethoxyethoxy) net hyl et hyl ene group, and a
(1- net hyl - 2- met hoxy) net hyl et hyl ene group. [0029] Further, specific exanples
of the hydrocarbon group having 1 to 20 carbon atons represented by RO

i nclude: al kyl groups such as a nethyl group, an ethyl group, an n-propyl
gr oup, harriosetspy ISug Ap, X BFete Y| dbe BuplPanzeRebutAORF otpea Ske- but yl
group, a tert-butyl group, various pentyl groups, various hexyl groups,

var i ous lhigpiayli Qrou@sps vaavonyg dct yb ¢r auppshovaatoms rawry|pagrolpslarand
various decyl groups; cycl oal kyl groups such as a cyclopentyl group, a
cycl ohexylregizgyi,. vari ous net hyl cycl ohexyl groups, various ethylcycl ohexyl
groups, various propyl cycl ohexyl groups, and various dinethyl cycl ohexyl

vari oud OBPR)1 henyrr Susa i Bph T BhecaTg PoriRBngr” PR LpEh U e de S
O o PYARRSARIBLEEONS RATREAILTg: SLRST BRASEY PEVRSR aPdupevatEnsason
benzyl group, various phenylethyl groups, various nethyl benzyl groups,
vari oug0 paikdqr opytoms oupsPranantadi oby phenyPnethpiradpdoupsindoldasi nyl
conpound 2 represented by the above-nentioned general fornula (I11) may be
pr ef er aklthosymathypiireh R gsoaphydr ogen methoxyethylene group, a
methoxymethylethylene group, a 1,1-bismethoxymethylethylene group,
a 1,2-bismethoxymethylethylene group, an ethoxymethylethylene
group, a (2-methoxyethoxy)methylethylene group, and a
{l-methyl-2-methoxy)methylethylene group.
[0029] Further, specific examples of the hydrocarbon group
having 1 to 20 carbon atoms represented by R® include: alkyl groups
such as amethyl group, anethyl group, ann-propyl group, an isopropyl
group, an n-butyl group, an isobutyl group, a sec-butyl group, a
tert-butyl group, various pentyl groups, various hexyl groups,
various heptyl groups, various octyl groups, various nonyl groups,
and various decyl groups; cycloalkyl groups such as a cyclopentyl
group, a cyclohexyl group, various methylcyclohexyl groups, various
ethylcyclohexyl groups, various propylcyclohexyl groups, and
various dimethylcyclohexyl groups; aryl groups such as a phenyl
group, various methylphenyl groups, various ethylphenyl groups,

various dimethylphenyl groups, various propylphenyl groups, various

trimethylphenyl groups, various butylphenyl groups, and various
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atom a =0, ¢ =1, and d =1 or one in which Re is a hydrogen atom e = 0O,
and’c = 1, or one that satisfies both of themin terns of the
characteristics thereof when each of themis used as lubricating oil.
Further, preferable is one in which each of R5 to R7 is a hydrogen atom n
has an average value of O to 4 and any one of nis one or nore, R3is a
hydr ocarbon group having 2 to 4 carbon atons. [0030] [ Polyvinyl Ether
Conmpound 31 Pol yvinyl ether conpound 3 is an ether conpound having a

st r uct draPhtdprlegenpg ' Hnd ﬁéYégEEVélgﬁ%mﬁﬁlac}(l py)a brazyl group, various
(ORd)a-(A)b-(ORf)eld-R9 (IV) In the general fornmula (1V), each of R Rd, A
a, b, gheandlethyls theosase asvaachuof mhehgéhenallf orgmdupd,l|) varapdsRo
represents a hydrogen atom an al kyl group having 1 to 10 carbon atomns, an

al koxy ¢Help disp Y drd@od0 £2d beAr 86 @8Sphafily BsYty Ur §88upaving 2 to 10

carbon atons, or ‘a hydrocarbon group having 1 to 10 carbon atons and havi ng

o oA I 0 B TS L e

may be in rando hen ea e 1s zero , n
KA ST A S R
i ncl ude an et hyl ene group, a propylene group, a trinethylene group, and
var i ougttamsykefiel grodms., AREng RI, Otrh@nﬁle@IWh@rCéUBeW'aﬁ/ianéYQrpGeDOa@meon
atoms, the

e = 0, and ¢ = 1, or one that satisfies both of them in terms of

the characteristics thereof when each of them is used as lubricating

oil.

Further, preferable is one inwhicheach of R®to R’ is a hydrogen
atom, n has an average value of 0 to 4 and any one of n is one or
more, R® is a hydrocarbon group having 2 to 4 carbon atoms.

[0030] [Polyvinyl Ether Compound 3]

Polyvinyl ether compound 3 is an ether compound having a
structure represented by the general formula (IV):

R°~ [ (ORY) a= (A) b= (OR") ¢] g-R? (IV)

In the general formula (IV), each of RS, Rd, A, a, b, d, and
e is the same as each of the general formula (II); and RY represents
a hydrogen atom, an alkyl group having 1 to 10 carbon atoms, an
alkoxy group having 1 to 10 carbon atoms, an acyl group having 2
to 10 carbon atoms, or a hydrocarbon group having 1 to 10 carbon
atoms and having 2 to 6 binding sites; when a and/or e is 2 or more,

OR? and/or ORf and A may be in random or in block; and when each

of a and e is zero (0), n represents an integer of 1 or more in
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acyl group having 2 to 10 carbon atons, and the hydrocarbon groups having 1
to 10 carbon atons and having 2 to 6 binding sites may be the sane groups
as those exenplified in the description about R in the general formula
(I'1). Further, anong R9, the al koxy group having 1 to 10 carbon atons nay
be the sane groups as those exenplified in the description about Re in the
general formula (I1). Polyvinyl ether conpound 3 represented by the
above-nentioned general formula (1V) nay be preferably one in which R is a
hydr ogéRe &forhbnFopst P ulGiadh Whitth /R0 is a hydrogen atom d = 1, and e
=0, or one that satisfies both of themn terns of the characteristics

t her eof whenEgaotplefs tdferhliss alsed e gt dtanigiaid .t tdmrbopratenabl e i s
one in which each of R5 to R7 is a hydrogen atom n has an average val ue of

0 to 4rapdeaytene bgf RA drfclaitke @h effbkQenandrBipi, Saap Aygy D6AE bgogs Pup
having 2 to 4 carbon atons. [0031] [Polyvinyl Ether Conpound 4] Polyvinyl

et her ¢onpayRd14dess ARIPCk Y FANQME GRPal g9 (a) a constitutional

unit represented by the above-nentioned general “formula (I11) and (b) a

consti LUt ongl ) el CpREseios BYoLRengenSE ™ 84 AIMhh (Mind 003L [Chem
acyl group having 2 to 10 carbon atoms, and the hydrocarbon groups
having 1 to 10 carbon atoms and having 2 to 6 binding sites may
be the same groups as those exemplified in the description about
R° in the general formula (II).

Further, among RY, the alkoxy group having 1 to 10 carbon atoms
may be the same groups as those exemplified in the description about
R® in the general formula (II).

Polyvinyl ether compound 3 represented by the above-mentioned
general formula (IV) may be preferably one in which R® is a hydrogen
atom and a = 0, one in which RY is a hydrogen atom, d = 1, and e
=0, orone that satisfiesbothof themin terms of the characteristics
thereof when each of them is used as lubricating oil.

Further, preferable isone inwhich each of R>to R’ is a hydrogen
atom, n has an average value of 0 to 4 and any one of n is one or
more, and R® is a hydrocarbon group having 2 to 4 carbon atoms.
[0031] [Polyvinyl Ether Compound 4]

Polyvinyl ether compound 4 isablock or randomcopolymer having

(a) aconstitutional unit representedby the above-mentionedgeneral

formula (III) and (b) aconstitutional unit representedby thegeneral
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[0033] wherein R10 to R13 each represent a hydrogen atomor a hydrocarbon
group having 1 to 20 carbon atons, which maybe identical to or different
fromone another; and R10 to R13 may be identical to or different from one
another in every constitutional unit. In the general formula (V), anong R10
to R13, the hydrocarbon group having 1 to 20 carbon atons may be the sane
group as one exenplified in the description about RO in the above-nentioned
general fornmula (111). The polyvinyl ether conpound 4 can be produced by
copol yné€pirmudg, (Vor: exanpl e, a vinyl ether nononer represented by the
general formula (XVIIl): [0034] [Chem6] R5 R7 11 CGC (XV[1) 16 R
(RsOr, [B93PQ035] whehemn SRS to RO and n are identical with those descri bed
above, and a hydrocarbon nononmer having an ol efinic double bond represented
by the general fornula (Xl X): JOO?@] [Chem 7] 22 R10 R11 C-IC (X1 X) R12
R13 R” R

| |
{c—c v
e
[0033] wherein R to R'? each represent a hydrogen atom or a

hydrocarbon group having 1 to 20 carbon atoms, which may be identical
to or different from one another; and R to R may be identical
to or different from one another in every constitutional unit.

In the general formula (V), among R'° to R'?, the hydrocarbon
group having 1 to 20 carbon atoms may be the same group as one
exemplifiedinthedescriptionaboutR’inthe above-mentionedgeneral
formula (III).

The polyvinyl ether compound 4 can be produced by
copolymerizing, for example, a vinyl ether monomer represented by

the general formula (XVIII):

[0034] [Chem 6]
R° R’
(%::::g) XVHTD)
po 4 (R%0), R®
[0035] wherein R° to R? and n are identical with those described

above, and a hydrocarbon monomer having an olefinic double bond
represented by the general formula (XIX):

[0036] [Chem 7]
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[0037] wherein RID to R13 are identical with those described above.
Exanpl es of the vinyl ether nononmer represented by the general formula
(XVI'11) include: vinyl ethers such as vinyl nethyl ether, vinyl ethyl
éther, vinyl-n-propyl ether, vinyl-isopropyl ether, vinyl-n-butyl ether,
vi nyl -i sobutyl ether, vinyl-sec-butyl ether, vinyl-tert-butyl ether,
vi nyl - n-pentyl ether, vinyl-n- hexyl et her, vinyl-2-nmethoxyethyl ether,
vi nyl - 2- et hoxyet hyl et her, VInY1 2- nethoxy | - met hyl et hyl et her,

%

vi nyl - 2- met hoxy- 2- met hyl R i nyl - 6- di oxaheptyl ether, vinyl-3, 6,
9-tri oxadecyl ether, VInV|-1 f dlnethyl 3 6- dloxaR yl ether,
vinyl-1,4,7- trlnethyl 3, g=trpoxadecyl ether g 2, 6- dloxa 4- hept yl

1-nethoxypropene, 1-etho pr opane, 1-n-propoxypropene, 1-i sopr opoxypropene,
l-n-butoxypropene 1-i sobut oxypropene, 1-sec-but oxypropene,

l-tert- propene 2 et hpxypr opene, 2-et hoxypro e .
2-n-pr03 Jopene, WPEL&dhRopoks ok opBhE, léeﬂpbﬁgnggggpghg§e described

2- i sobut oxypropene, 2-sec-butoxypropene, and 2-tert-but oxypropene; and

but enes ab@it¢ - as 1-net hoxy-|-butene, 1-ethoxy-I-butene,

1-n- propoxy-| -butene, 1-isopropoxy-I|-butene, 1-n-butoxy-I|-butene,

1-i sobut oxy- | Exatmgries o 23 hk sénybutther hohoheneaepl<dsanrtt-dailiboxyhd gbnteaé,

2- met hoxy- | - but ene, 2-ethoxy-I|-butene, 2-n-propoxy-I-butene,

2-i sopr ¢pex¥rlla Atene,) 2nB1bHEeX¥1hyDU ERErs 2 GPRY Pi¥l1- RUEBDE. ether,

ether, and vinyl-2, 6, 9- r|ox§-4 decyl ether; propenes such as

vinyl ethyl ether, vinyl-n-propyl ether, vinyl-isopropyl ether,
vinyl-n-butyl ether, vinyl-isobutyl ether, vinyl-sec-butyl ether,
vinyl-tert-butyl ether, vinyl-n-pentyl ether, vinyl-n-hexyl ether,
vinyl—-2-methoxyethyl ether, vinyl-2-ethoxyethyl ether,
vinyl-2-methoxy-l-methylethyl ether, vinyl-Z2-methoxy-2-methyl
ether, vinyl-3, 6-dioxaheptyl ether, vinyl-3, 6,9-trioxadecyl ether,
vinyl-1,4-dimethyl-3, 6-dioxaheptyl ether,
vinyl-1,4,7-trimethyl-3, 6,9-trioxadecyl ether,
vinyl-2, 6-dioxa-4-heptyl ether, and vinyl-2,6,9-trioxa-4-decyl
ether; propenes such as 1l-methoxypropene, 1l-ethoxypropene,
l-n-propoxypropene, l1-isopropoxypropene, l1-n-butoxypropene,
l-isobutoxypropene, l-sec-butoxypropene, l-tert-butoxypropene,
2-methoxypropene, 2-ethoxypropene, 2-n-propoxypropene,
2-isopropoxypropene, 2-n-butoxypropene, 2-isobutoxypropene,
2-sec-butoxypropene, and 2-tert-butoxypropene; and butenes such
as l-methoxy-1l-butene, l-ethoxy-l-butene, l-n-propoxy-1l-butene,

l-isopropoxy-1l-butene, 1-n-butoxy-l-butene, 1-isobutoxy-1-butene,
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2-sec- butoxy-I|-butene, 2-tert-butoxy-I-butene, 2-nethoxy-2-butene,

2- ef hoxy- 2- but ene, 2-n-propoxy-2-butene, 2-isopropoxy-2-butene,

2- n- but oxy- 2- but ene, 2-isobut oxy-2-butene, 2-sec-butoxy-2-butene, and
2-tert-butoxy-2-butene. Those vinyl ether nononers can be produced by any
known net hods. Exanpl es of the hydrocarbon nononer having an ol efinic double
bond represented by the general forrmula (X X) include ethylene, propylene,
vari ous butenes, various pentenes, various hexenes, various heptenes,

vari ous s@a@Erustoxli 1 kopiut§hene, triisobutyl ene, 1-seytehetonrdlvartens,

al kyl -substituted styrenes. [0038] [Polyvinyl Ether Conpound 5] Polyvinyl

et her Cpmrahukb-1-sodtreres her 2cerpowyd Ikdviteghegd S2rhepuoporkeplebantad,by the
general fornmula (VI): [0039] [Chem 8] R14 R16 R14 R16 R14 R16 R16 R14 R16

R14 Rl@ﬁ%ﬂrd%m)iyiﬁ-ﬂu@enél— 2CanGt%xy-@-‘EuQe%eC Q—fs&b&%)c -i%htéﬁex 115
115 1 17 e | I'T5 Y1151 171 15 Y R O RhO

0 AT, 0,0 AR T ..,

hydrocarbon group aving I'ca
different from one anot her; presg a dlvalent 24 h drogarbon group
€

haV|ngzzmﬁfhPK%MQMﬁPEﬁ%ﬁm @I?t eFve epe,  2-n- propoxy butene,

2-isopropoxy-2-butene, 2-n-butoxy-2-butene, 2-isobutoxy-2-butene,
2-sec-butoxy-2-butene, and 2-tert-butoxy-2-butene. Those vinyl
ether monomers can be produced by any known methods.

Examples of the hydrocarbon monomer having an olefinic double
bond represented by the general formula (XIX) include ethylene,
propylene, various butenes, various pentenes, various hexenes,
various heptenes, various octenes, diisobutylene, triisobutylene,
styrene, and various alkyl-substituted styrenes.

[0038] [Polyvinyl Ether Compound 5]

Polyvinyl ether compound 5 is an ether compound having a

structure represented by the general formula (VI):

[0039] [Chem 8]

R4 R'6 14 W4W6 16 RM  R16R14 R16 14

o ddofiod Lot o)

1)

] ||
IL15 (|3R17/x R15 \l R17/x’ \(|3R17|l-\,15/y I|215 OR'7R'5 y
O(R"0)p 1 R"O
[0040] wherein R, R'®, and R!® each represent a hydrogen atom

or a hydrocarbon group having 1 to 8 carbon atoms, which may be

identical to or different from one another; R represents a divalent
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hydr ocar bon group having 1 to 10 carbon atons; when there are two or nore
of éach of Rh and R17, they may be identical to or different from one
another; p represents 1 to 50; x+x' and y+y' each represent 1 to 50;
andeachof x, x', y, andy' represents2ornore, constitutional wunits may be in
bl ock or in random Anong R14, R15, and R16, the hydrocarbon group having 1
to 8 carbon atons nmay be the sane group as one exenplified in the
description about RL to R3 in the above-nentioned general forrmula (1). The
hydr ocamyair qgraatiprhaytoge 1havihd artwond atensoneptessnt &’ bypReFemhy be t he
sanme group as one exenplified in the description about R4 in the

above- mpRtdnegdasnerud Haildy @ ko 10 agehdh Hbonspetidd ereanplesteb the
di val ent "hydrocarbon group having 2 to 4 carbon atons represented by Rh

i ncl ude i yal.eng cal kyl e par gupg L7 S%‘{Efﬁag BELIYLENE- 91 QUP a8, eERYLARE
pyl éne group, a trinet hyl'ene dr an

group, a propyl oup, vari ous butylene
groups.f&gp4lé The.ﬁgl vin%I et her co oug .5 cgn bs Obtﬁineggbé usin ¢ as
an i ni t IR0 OBPIGHRTRE ] FoBFPERS BB okl RYF e gPYBOl ™Y § GBS ERPERSEY tt he
general formula (XVI): [0042) [Chem 9] HO (RhQOLl-P--H (XVl) [0043)

wher ei nRHamaparaiddanh e dkwix’ht Yiogades cr e beeik@oie 2 Oramrlr oF9REELENAgoRRAY|

et her conpounds represented by the general fornmula (XVII): 25 [0044] [ Chem
10] units may be in block or in random.

Among R'*, R'’, and R'®, the hydrocarbon group having 1 to 8
carbon atoms may be the same group as one exemplified in the
description about R' to R® in the above-mentioned general formula
(I). The hydrocarbon group having 1 to 10 carbon atoms represented
by R may be the same group as one exemplified in the description
about R? in the above-mentioned general formula (I). In addition,
specific examples of the divalent hydrocarbon group having 2 to
4 carbon atoms represented by R" include divalent alkylene groups
such as a methylene group, an ethylene group, a propylene group,

a trimethylene group, and various butylene groups.
[0041] The polyvinyl ether compound 5 can be obtained by using

as an initiator alkylene glycol or polyoxyalkylene glycol

represented by the general formula (XVI):

[0042] [Chem 9]
h
HO— (R"0)—H V1)
[0043] whereinRhandpareidenticalwiththosedescribedabove,

and polymerizing vinyl ether compounds represented by the general

formula (XVII):
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Rl14 i | _R16 (XVIl) R15 OR1l7 wherein R4 to R1l7 are identical with those
descri bed above. [0045] Exanples of the al kyl ene glycol or pol yoxyal kyl ene
gl ycol represented by the above-nentioned general formula (XVlI) include

ét hyl ene glycol, diethylene glycol, triethylene glycol, polyethylene

gl ycol, propylene glycol, dipropylene glycol, polypropylene glycol,
tetranet hyl ene gl ycol, and neopentyl glycol. On the other hand, the vinyl

et her conpound represented by the general forrmula (XVI1) naybe anyof the
sane conpaddds exenpldHdaredOli n t he description about the vinyl ether
conpound represented by the above-nentioned general fornmula (VIII1). [0046]
The pol yvinyl ether c ound can be generally produced by radical

pol ymeri zation, catiR bm:e_u_{ra]ltl on, pnadi ation p Vﬁ;l zation, or the
i ke of the correspondlng VI c ounds and al l'y hydrocarbon
nmononers each having an finic h | e bond. For exanple, a polynerization
product of the vinyl ether noni}R‘ an be obtai ned through polynerization
by a method described below. For initiating the polynerization, any of
conbi nations of Broensted acids, Lewis acids, or organic nmetal conpounds
Wi th adelsreisf Roar boxy i aracidentifakapath ﬁh@éﬁoﬂ@scrﬁﬁ@ﬁoﬁ§ovﬁbetaIs or
vinyl ethers can be used. Exanples of the 26 Broensted acids include
hydr of | yaridd Jaci d, mxdmpdhRdsore £ tlse dalkipydnebrgdnicn lachd, pbydoryedkglanked
nitric acid, sulfuric acid,
glycol represented by the above-mentioned general formula (XVI)
include ethylene glycol, diethylene glycol, triethylene glycol,
polyethylene glycol, propylene glycol, dipropylene glycol,
polypropylene glycol, tetramethylene glycol, and neopentyl glycol.
On the other hand, the vinyl ether compound represented by
thegeneral formula (XVII) maybe anyof the same compounds exemplified
in the description about the vinyl ether compound represented by
the above-mentioned general formula (VIII).
[0046] The polyvinyl ether compound can be generally produced
by radical polymerization, cationic polymerization, radiation
polymerization, or the like of the corresponding vinyl ether
compounds and optionally hydrocarbon monomers each having an
olefinic double bond. For example, a polymerization product of the
vinyl ether monomers can be obtained through polymerization by a
method described below. For initiating the polymerization, any of
combinations of Broensted acids, Lewis acids, or organic metal

compounds with adducts of carboxylic acid with water, alcohols,

phenols, acetals, or vinyl ethers can be used. Examples of the
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trichloroacetic acid, and trifluoroacetic acid. Exanples of the Lew s acids
i ncl'ude boron trlfluorlde alumnumtrichloride, alumnumtribromde, tin
tetrachloride, zinc dichloride, and ferric chloride. Anmong those Lew s
acids, boron trifluoride is particularly preferable. In addition, exanples
of the organic netal conpounds include diethyl alum numchloride, ethyl

al um num chloride, and diethyl zinc. [0047] The adducts of water, al cohols,
phenol s, acetals, or vinyl ethers with carboxylic acid to be conbined with
t he compmeardstedaachdsopmnanald yhyedtetiedritiereidexdmplescioforthe akddhol s
include: saturated aliphatic alcohols having 1 to 20 carbon atons, such as

met hanelydeiwiolc & dPpanpldrbsedieparald, biutane ,adisbbus@nphricseaeibyt anol,
tert-butanol, various pent anol s, various hexanols, various heptanols, and

vari oug QchANY e‘[»‘é?@té{{ﬁi edf 1 Iai rc@alé‘é%l@ Sac*l‘?:%“ ”Exﬁmgie%oo?art%”

atons such as al | cohol’; and a ene glycols such as thy ene egcoI

et hyl ene col onetf ther dle ? ene gly . di et co

ronometRT ot AEHIE LTI o é’rﬁl“ychifl% YoEi T e R SRS FbhGRCCRyFoet her

propyl ene egcoI propyl ene gl ycol nononet hyl ether dlpropylene gl ycol ,

di pr opyAlewe nyiny & 51 brems Aet t'FyJIn BERERChIPEpAepyaiaredgryéoridandtind ERErapyl ene

gl ycol nononet hyl ether, and nono ethers thereof. Exanples of the

car boxyhle micieds whemoadduthssehete@ﬁsmjabidbnylbo?dnetheiﬁlaoeidsedibnclude

acetic acid, propionic acid, n-butyric acid, isobutyric acid, n-valeric

acid, ixxevalelifrarhderdraBlBY! bt ¥HHE tion, examples of the organicmetal
compounds include diethyl aluminumchloride, ethyl aluminumchloride,
and diethyl zinc.
[0047] The adducts of water, alcohols, phenols, acetals, or
vinyl ethers with carboxylic acid to be combined with the compounds
can be optionally selected. Here, examples of the alcohols include:
saturated aliphatic alcohols having 1 to 20 carbon atoms, such as
methanol, ethanol, propanol, isopropanol, butanol, isobutanol,
sec-butanol, tert-butanol, various pentanocls, various hexanols,
various heptanols, and various octanols; unsaturated aliphatic
alcohols having 3 to 10 carbon atoms such as allyl alcohol; and
alkylene glycols such as ethyleneglycol, ethylene glycol monomethyl
ether, diethylene glycol, diethylene glycol monomethyl ether,
triethylene glycol, triethylene glycol monomethyl ether, propylene
glycol, propylene glycolmonomethyl ether, dipropylene glycol,
dipropylene glycol monomethyl ether, tripropylene glycol, and

tripropylene glycol monomethyl ether, and mono ethers thereof.

Examples of the carboxylic acids when adducts thereof with vinyl
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acid, pivalic acid, n-caproic acid, 2,2-dinmethyl butyric acid, 2-nethyl

val éric acid, 3-nmethyl valeric acid, 4-nethyl valeric acid, enanthic acid,
2-methyl caproic acid, caprylic acid, 2-ethyl caproic acid, 2-n-propyl

val eric acid, n-nonanoic acid, 3,5 5-trinmethyl caproic acid, caprylic acid,
and undecanoi ¢ acid. [0048] The vinyl ethers when adducts thereof with
carboxylic acids are used may be identical with those used in

pol ynmeri zation or may be different. The adducts of the vinyl ethers with
the catheod aecacial tanlhdeahictinedchyl, mramigrainda ced¢ ti-igtivhein atid,
tenperature of about 0 to 100C, and they can be separated by distillation

or the |§&%W&%Mﬁedﬁobéi€§%'@é‘ldAllts‘%:r\}’éﬂtér\ﬁ% ¥cid), tZHﬁé(tlt??lghE?EEEy used
for a reaction w thout separation. Wien water, alcohol, or phenol |s used, a

hydr ogen, .a on1b| he endof the _pal o rlzatlon tiation.
In confrasy p%&%ﬁﬁ%cég 7 §TUsSRACE A Cﬂf%S?% a%%ﬁgﬁHQ LY %ﬂ%oxy Sfoups
of the acetal used can be detached, In addition, when an adduct of V|nyI

et her @lFWP§¥%%&§?FEC§&%?H%‘%%%@VlaﬁléFRﬂa?%ﬁbén?ﬁB?Yl§ﬁ&ﬂ¥1QﬁFb nat ed
froma carboxylic acid portion is detached fromthe adduct of the vinyl

et her winemthe gai do@yredhadi cepf@Dd8ritn ¢drr wltiheachdnd -atternl aagrofcwat er
al cohol s, phenols, and acetals is used, the end of the polyner for

ter m natdirg tohe - eI pErvZied # 00 M@ﬁ%—@@ﬁr@élcoé@idn 3085, aldehydenylin
addition, 28 in the case of an adduct of vinyl ether with carboxylic acid,

it becages carhony! i LA fh #5180 a O NETAREL A1 TN £8S of the pol yrer

[0048] The vinyl ethers when adducts thereof with carboxylic
acids are used may be identical with those used in polymerization
or may be different. The adducts of the vinyl ethers with the
carboxylic acid can be obtained by mixing and reacting them at a
temperature of about 0 to 100°C, and they can be separated by
distillationorthelikeandthenusedforareaction. Alternatively,
it may be directly used for a reaction without separation.

When water, alcohol, or phenol is used, a hydrogen atom binds
totheendof thepolymer forpolymerizationinitiation. Incontrast,
when acetal is used, a hydrogen atom or one of alkoxy groups of
the acetal used can be detached. 1In addition, when an adduct of
vinyl ether with carboxylic acid is used, an alkyl carbonyloxy group
originated froma carboxylic acidportion is detached from the adduct
of the vinyl ether with the carboxylic acid.

[0049] On the other hand, when any of water, alcohols, phenols,
and acetals is used, the end of the polymer for terminating the

polymerization becomes acetal, olefin, or aldehyde. 1In addition,
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t hus obtai ned can be converted into desired groups by a nethod known in the
art. Exanples of the desired groups include residues such as saturated

hydr ocar bon, ether, al cohol, ketone, nitrile, and am de. Anong them the
resi dues such as saturated hydrocarbon, ether, and al cohol are preferable.
In the present invention, the polyvinyl ether conpound 1 can be obtai ned
using as an initiator an acetal conpound represented by the general formula
(I'X)y: [0050] [Chem 11] O(RbOmRa X) R1-CI-~-C-R3 OX) R2 0 R4 [0051] and

pol ymer ijzj ng,&vidade %Hh%ﬁl%@ﬂﬁ&%ﬂ@% Qfnggeet%%@vﬁl%ﬁnEbQB%Qygg@e%%hdf0&%“'a
(M) Inthe formula (1X), R Rb, mare identical wth those

describ d above e |c exanpl he acel a oun y the
gener al %nﬁsc?ggf nchH%(gggﬁ g%hy el%C % ace a$SO%gée ggﬂ %
di et hyl acetal acet al dehyde net hyl et hyl acetal, acetal dehyde d| n pr opy
acetal , tAdkt aPERRPEE FRR KNP CADERBRGA 1T AgS 1 radeEg R Ped @ahiiachk BPb’ByI
acetal, acetal dehyde diisopropyl acetal, acetal dehyde nethyl isopropyl
acet al , iract@teabdéhydéxemhileSisﬁptrlm)ﬂe@crachlgroam dindéhgde respduepl sugd
i sopropyl acetal, acetal dehyde di-n-butyl acetal, acetal dehyde

as saturated hydrocarbon, ether, alcohol, ketone, nitrile, and amide.

Among them, the residues such as saturated hydrocarbon, ether, and

alcohol are preferable.

In the present invention, the polyvinyl ether compound 1 can

be obtained using as an initiator an acetal compound represented

by the general formula (IX):

[0050] [Chem 11]
b a
0(RP0),-R
RI—CH—G -R® (1X)
‘ 4
RZ O-R
[0051] and polymerizing vinyl ether compounds of the
above~mentioned general formula (VIII). In the formula (IX), R!

to R*, R®, R®, and m are identical with those described above.
Specific examples of the acetal compound represented by the
general formula (IX) include acetaldehyde dimethyl acetal,
acetaldehyde diethyl acetal, acetaldehyde methylethyl acetal,
acetaldehyde di-n-propyl acetal, acetaldehyde methyl-n-propyl
acetal, acetaldehyde ethyl-n-propyl acetal, acetaldehyde
diisopropyl acetal, acetaldehyde methyl isopropyl acetal,

acetaldehyde ethyl isopropyl acetal, acetaldehyde-n-propyl
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met hyl - n-butyl acetal, acetal dehyde ethyl-n-butyl acetal,

acef al dehyde-n- propyl -n-butyl acetal, acetal dehyde isopropyl-n-butyl
acetal, acetal dehyde diisobutyl acetal, acetal dehyde nethyl isobutyl
acetal, acetal dehyde ethyl isobutyl acetal, acetal dehyde-n-propyl isobutyl
acetal, acetal dehyde i sopropyl isobutyl acetal, acetal dehyde-n-butyl

i sobutyl acetal, acetaldehyde di-sec-butyl acetal, acetal dehyde

nmet hyl -sec-butyl acetal, acetal dehyde ethyl-sec-butyl acetal,

acet al detppepylpr apytadecabetyll detedal diacetaltdehyaleetasopropybidebyheat y

acetal, acetal dehyde-n-butyl-sec-butyl acetal, acetal dehyde
i sobut yletsge--mHht pret alcetagst al sl@@wmad%dé er tethutiyin-asatyal , aeetahgdehyde
met hyl -tert-butyl acetal, acetal dehyde ethyl-tert-butyl acetal

acet al dg aceté#ﬂg%ydeﬂhéféé§¥u%¥%u gtal, acetaldghyde |soQgQQ¥hdgﬁ9hébutyl

acet al , tert-butyl acetal, dcetal deh

o S P o B e L DN e 38 prEie b esPhenydes.

[0052] Further, the polyvinyl ether conpound 1 can be obtained such that an
acet al aserrorhydpmaidhtled S9puthd alserelnencesaddehyerershyioi aabatylX) and

obt ai ned by reacting one nolecule of an al kylene glycol or polyoxyal kyl ene
gl ycol azemeaund epr£kdst gde by-ptdeygentsebut ol nubeetdl)) acébaddengakecul e
of a vinyl ether conpound 30 represented by the above-nenti oned general
formul § dofAdPyl Ssobutyl acetal, acetaldehyde-n-butyl isobutyl acetal,
acetaldehyde di-sec-butyl acetal, acetaldehyde methyl-sec-butyl
acetal, acetaldehyde ethyl-sec-butyl acetal,
acetaldehyde-n-propyl-sec-butyl acetal, acetaldehyde
isopropyl-sec~-butyl acetal, acetaldehyde-n-butyl-sec-butyl acetal,
acetaldehyde isobutyl-sec-butyl acetal, acetaldehyde
di-tert-butyl acetal, acetaldehyde methyl-tert-butyl acetal,
acetaldehyde ethyl-tert-butyl acetal,
acetaldehyde-n-propyl-tert-butyl acetal, acetaldehyde
isopropyl-tert-butyl acetal, acetaldehyde-n-butyl-tert-butyl
acetal, acetaldehyde isobutyl-~tert-butyl acetal,
acetaldehyde-sec-butyl-tert-butyl acetal, acetals of various
propionaldehydes, and acetals of various butylaldehydes.
[0052] Further, the polyvinyl ether compound 1 can be obtained
such that an acetal compound represented by the above-mentioned
general formula (IX) and obtained by reacting one molecule of an

alkylene glycol or polyoxyalkylene glycol compound represented by

the general formula (VII) with onemolecule of a vinyl ether compound
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i sol ated and used or directly used as an initiator, followed by

pol yneri zing the vinyl ether conpounds represented by the general fornula
(VIT1). In addition, the polyvinyl ether conpound 1 can be prepared using
as an initiator an acetal conpound represented by the general forrmula (X):
[0053] [Chem 12] QRO mRa R1-CF~C -R3 (X) RzZ O (RbOym-Ra [0054] and
pol yneri zi ng vinyl ether conpounds represented by the general formula
(VII1) . In the general fornula (X), R to R3, Ra, Rb, and mare identical

W th t hgsg desgid hedpgbome: ExaiRLesnefichBe agaiatarorpewnd 20f (¥his) kiird
i ncl ude acetaldehyde di (2- met hoxyet hyl ) acetal, acetal dehyde

di (2- m?tfg ggget%}éé(%gﬁ)?fcgi %aFfﬁeﬁ geg¥a§%ehnétlator, followed by

di [ 2- ( 2- et hoxyet ace ace

[ 2- (2- met hoxyet hox met hyl et h acet al Further t he nyl eth
ormpoundoI AT L i 8 PR EHEhaf SO WSS o SR RO LESoHERa By t he
above-nentioned general fornula (X) and obtai ned by reacting one nol ecul e
of an alflopmne QI%%&bl - or pol yoxyal kyl ene gl ycol conpound represented by the

general forrmula (VII) with one nolecule of a vinyl ether conpound
represented 3Ih hyidiid qggnehal pboyihgl(&ther compound 1 can be prepared

using as an initiator an acetal compound represented by the general

formula (X):

[0053] [Chem 12]
a
0O(R0) R
R—CH—C -R® (X)
|2 I b
R?2  O(RPO), -
[0054] and polymerizing vinyl ether compounds represented by
the general formula (VIII). In the general formula (X), R! to R?,

R®, R°, and m are identical with those described above.

Examples of the acetal compound of this kind include

acetaldehyde di (2-methoxyethyl) acetal, acetaldehyde
di (2-methoxy-lmethylethyl) acetal, acetaldehyde
di[2-(2-methoxyethoxy)ethyl] acetal, and acetaldehyde

[2-(2-methoxyethoxy)-1-methylethyl] acetal.

Further, the polyvinyl ether compound 1 can be obtained such
that an acetal compound represented by the above-mentioned general
formula (X) and obtained by reacting one molecule of an alkylene
glycol or polyoxyalkylene glycol compound represented by the general

formula (VII) withonemolecule of avinyl ether compound represented
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[0055] [Chem 13] RL C=C -R3 (XI) R2 10O (R'OmRa [0056] is isolated and
used or directly used as an initiator, followed by polynerizing the vinyl
et her conpounds represented by the general formula (VII1). In the general
formula (XI) , RLto R3, Ra, Rb, and mare identical wth those described
above. The pol yvinyl ether conpound 1 naybe a pol yvi nyl ether conpound
havi ng one end represented by the general fornmula (XIl1) or (XI11) [0057]
[Chem14] RLR3 | | HGC- (X11) R O(RROmMRa RLR3 | | H12 j R4 (X

11) [005%31ﬂ¢gﬂg§ﬂbf§ltfbehlfa(xf&; and mare identical with those
e

describ

or (X\/):[O[O%‘Eﬂgl [Che[rahle%] 1952] RLRB-CCH (X1 V)
R—G=0 0
R2 0O (R°0),, R®

[0056] is isolated and used or directly used as an initiator,
followed by polymerizing the vinyl ether compounds represented by
the general formula (VIII).

In the general formula (XI), R'toR? R?® R°, andmare identical
with those described above.

The polyvinyl ether compoundl maybe apolyvinyl ether compound

having one end represented by the general formula (XII) or (XIII):

[0057] [Chem 14]
R' R®
L
HC—C— (X11)

R R
HC—C —
, (g (XI11)
R R4
[0058] wherein R! to R?, R*, R®, and m are identical with those

described above, and the other end represented by the general formula
(XIV) or (XV):

[0059] [Chem 15]
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above, and the other end represented by the general formula (XlV)



| R 0 (Rbo)nrRa R R3 11 C ICH(XV) R2 OR4 [0060] wherein RL to R4, Ra,
Rb, "and mare identical with those described above. [0061] Anbng those

pol yvi nyl ether conpounds 1, those exenplified below are suitable as
IFubricating oil for a conpression refrigerator. (1) A conpound having a
structure with one end represented by the general forrmula (XII) or (XI1)
and the other end represented by the general formula (XIV) or (XV), where
all of Rl, R2, and R3 in the general fornula (1) are hydrogen atons, the
average value of mis 1 to RY, b is a dival ent hydrocarbon group having 2
to 4 carbon atonms, Ra is_inc';al_kéll group having 1 gmv’d)o carbon atons, and

R is a hydrocarbon group hayinglq to 10 carbon atons.” (2) A conpound havi ng
a structure with one end repR%sé%ﬂ%ﬁ»mﬁﬁ the general fornula (XI1) and the
ot her end represented by the general formula (XV), where all of Rl, R2, and
R3 in the general fornula (1) are hydrogen atons, the average value of mis
1 to 20, Rb is a divalent hygrogdrbon group having 2 to 4 carbon atons, Ra
is an al kyl group having 1 tol 10 lcarbon atons, and R is a hydrocarbon

group having 1 to 10 car bT)'ﬁ’af%o_ (X

R2 R4
[0060] wherein R' to R*, R®, R®, and m are identical with those
described above.
[0061] Among those polyvinyl ether compounds 1, those

exemplified below are suitable as lubricating oil for a compression
refrigerator.

(1) A compound having a structure with one end represented
by the general formula (XII) or (XIII) and the other end represented
by the general formula (XIV) or (XV), where all of R', R? and R?
in the general formula (I) are hydrogen atoms, the average value
of m is 1 to 20, R® is a divalent hydrocarbon group having 2 to 4
carbon atoms, R® is an alkyl group having 1 to 10 carbon atoms, and
R! is a hydrocarbon group having 1 to 10 carbon atoms.

(2) A compound having a structure with one end represented
by the general formula (XII) and the other end represented by the
general formula (XV), where all of R, R% and R® in the general
formula (I) are hydrogen atoms, the average value of m is 1 to 20,
R® is a divalent hydrocarbon group having 2 to 4 carbon atoms, R?
is an alkyl group having 1 to 10 carbon atoms, and R* is a hydrocarbon

group having 1 to 10 carbon atoms.
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33 (3) A compound having a structure with one end represented by the
genéral forrmula (XI11) and the other end represented by the general fornula
(XIV), where all of Rl, R2, and R3 in the general formula (1) are hydrogen
atons, the average value of mis 1 to 20, Rb is a divalent hydrocarbon
group having 2 to 4 carbon atons, R3 is an al kyl group having 1 to 10
carbon atons, and R4 is a hydrocarbon group having 1 to 10 carbon atons.

[ 0062] The pol ynerization of vinyl ether nononmers represented by the

above- nenti oned dermsmglourat mava n@vial sk ract(X¥l W)tbannbeendnrépatednaeda
tenperature in a range from-80 to 150C depending on the kinds of raw

mat er i @ys taRdgenethat 06 8muINPiXBit Y, ard tB@Nother Caid iR rderdled yeper at ure
in arange from-80 to 50C. In addition, a polynmnerization reaction can be

conpl eted Whi ﬁrﬁﬂl‘g e Se%{&fet?ul%f{‘%””szzaf t8fa IR §hathB95LRE a1
reacti 8’% e\‘?"ihe r% SCur! we)i’ght of the pol yner can be adj usteg %y I 'ncreasi ng
t he ampunt af al coBoI or an_acetal conpound w tg respect, to the_yinyl
et her ,&Boatrﬁe ¥8Y 86 af h°BS potme HadH § 2 uleo@/%a’\‘}e]r%detl‘?ogécul ar
wei ght. Further, a polyner having a | ow average ol ecul ar wei ght can _be
obt ai n&d by #nétEasPn§ DHEraadEREN oY reNpEPRYHI atith of deewion adems, R s
pol yneri zation reaction is usually perfornmed in the presence of a solvent.
The soliveah aieyybegrany lodvsod iend sl ¢t barbodisgsmis,eahiR‘atmunhgdobcaenohi on
raw materials required and are inert to the reaction. Exanples thereof
whi ch cay e i el abléo 10 carbon atoms.

[0062] The polymerization of vinyl ether monomers represented

by the above-mentioned general formula (VIII) or (XVII) can be

initiated at a temperature in a range from -80 to 150°C depending

on the kinds of raw materials and initiators. Typically, it can

be carried out at a temperature in a range from -80 to 50°C. 1In

addition, a polymerization reaction can be completed within about

10 seconds to 10 hours after initiating the reaction. The molecular

weight of the polymer can be adjusted by increasing the amount of

an alcohol or an acetal compound with respect to the vinyl ether

monomer, to thereby obtain a polymer having a 1low average molecular

weight.

Further, a polymer having a low average molecular weight can

be obtained by increasing the amount of Broensted acid or Lewis

acid. This polymerization reaction is usually performed in the

presence of a solvent. The solvent may be any of solvents that

dissolve the amounts of reaction raw materials required and are

inert to the reaction. Examples thereof which can be preferably
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34 used include, but not particularly limted to: hydrocarbon solvents such
as hexane, benzene, and toluene; and ether solvents such as ethyl ether,

1, 2-di met hoxyet hane, and tetrahydrofuran. Further, this polynerization
reaction can be termnated by the addition of alkali. After conpletion of
the pol ynerization reaction, if required, conmon separation and
purification procedures may be carried out to obtain a polyvinyl ether
conmpound of interest. The polyvinyl ether conmpound of the present invention
has gootbed dnpaudsi | ey natdoarhi ghl af by ddimiyredhtlex husimcathwsphéveots
conditions of a natural refrigerant such as carbon dioxide as a

refri genaitt assdadte | tbdrzeid t ablde tad dales;i eald egheirl sbokeperpEash as
refrigerator or lubricating oil for water heater. EXAMPLES [0063] Next, the

pr esente denliHU} W'l'h' 2 RE MBI RAG L Ty t@%tr% d‘ﬁ‘otfgxrra%f ereggehgg

exanples Fbmever e present |nvent|on I's not |n1te y the exanp es
descrl 06 (Cat st Pre ration Exa ocl ave
deser! b8 Le A L00L 4 trﬁag*gw& B b e Rt &uhse GainLon By et (o
product _of N|kk| Chem cal Co., Ltd. N113) and 300 g} i sooct ane. The

aut ocl &tanels: puﬁééerwqqmﬁﬂqﬁddy"enofaﬁdlq h@ﬂlwegeaa PR WARTgan: f F1 oned

by increasing the tenperature therein while the pressure of hydrogen was
adj ust erequi 2d) MRarGnon Abeparatianniang tohe idflitcediare mtodeiGdorm39Y henut es,
t he autoclave 35
carried out to obtain a polyvinyl ether compound of interest.
The polyvinyl ether compound of the present invention has good
compatibility and a high viscosity index under atmospheric
conditions of a natural refrigerant such as carbon dioxide as a

refrigerant, sothatitissuitableaslubricatingoil for compression

refrigerator or lubricating oil for water heater.

EXAMPLES

[0063] Next, the present invention will be described in more
detail with reference to examples. However, the present invention
is not limited by the examples described below.

[0064] (Catalyst Preparation Example 1)

A 2-liter autoclave made of SUS316L was fedwith 6 g of a nickel
diatomaceous earth catalyst (a product of Nikki Chemical Co., Ltd.;
N113) and 300 g of isooctane. The autoclave was purgedwithnitrogen
and thenpurgedwith hydrogen, followedby increasing the temperature
therein while the pressure of hydrogen was adjusted to 3.0 MPaG.

After retaining the autoclave at 140°C for 30 minutes, the autoclave
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was cooled to roomtenperature. The autoclave was purged with nitrogen and
then fed with 10 g of acetal dehyde diethyl acetal. The autoclave was purged
with nitrogen again and then purged with hydrogen, followed by increasing
the tenperature therein while the pressure of hydrogen was adjusted to 3.0
MPaG After retaining the autoclave at 130C for 30 m nutes, the autoclave
was cooled to room tenperature. A decrease in hydrogen pressure was
confirmed as the reaction of acetal dehyde di ethyl acetal proceeded while an
i ncreases igpd kegetat wpemaltleowed adm riencr §ase autdalreere prasspuegefl wheh
autocl ave. Wen the pressure decreased to 3.0 MPaG or |ess, hydrogen was

addi ti enaldogesstipd ethert hes@byi Keepp ng dheaceesl dony e egsytRyat acdt81MPaG
The autoclave was cooled to roomtenperature and then depressurized.

Subsequent Ly, JHe-RAULAG BYe WaS, PHA Pt%%@n 44,0 and f gﬁ ed with
depressuri zeg. %065] ExErrpIge 1 %Prglguctl n O%H myq’mEt her o?fgrrerl zation
Produc%&éﬁl-lit r ea%ggle.flask made . of _gl ass s fed with 6Q..5 of
| so0ot e o57 g 0I IERRHEO st ST A Gt BB TS LOre TRy L1 FIBE and
0.296 g of a boron trifluoride diethyl ether conplex. Subsequently, 216.3 g
(3.00 BE19SHIrePRYNYIragen etafeprdidstaddee 3-Ov8Fag. hdurlseargtad ndineLERS. A
reacti on was exothermc, so a reaction solution was kept at 25C by pl aci ng
the fl askdalaare ateldaferfdatih. midhtes, tiiat autbelnsacvascsulad itonrvas
transferred to a 1-liter separation funnel and washed with 50 m of a 5% by
MBSS aqeelératifre. A decrease in hydrogen pressure was confirmed as the
reaction of acetaldehyde diethyl acetal proceeded while an increase
intemperatureallowedan increase in inner pressureof the autoclave.
When the pressure decreased to 3.0 MPaG or less, hydrogen was
additionally supplied, thereby keeping the reaction pressure at
3.0 MPaG. The autoclave was cooled to room temperature and then
depressurized. Subsequently, the autoclave was purged with
nitrogen and then depressurized.
[0065] Example 1
(Production of Vinyl Ether Polymerization Product)
A 1-liter separable flask made of glass was fed with 60.5 g
of isooctane, 37.1g (2.50x10"'mol) of dipropylene glycol monomethyl
ether, and 0.296 g of a boron trifluoride diethyl ether complex.
Subsequently, 216.3 g (3.00 mol) of ethyl vinyl ether was added
over 3hours and 10 minutes. Areactionwasexothermic, soa reaction
solution was kept at 25°C by placing the flask in an ice-water bath.

After that, the reaction solution was transferred to a 1-liter

separation funnel and washed with 50 ml of a 5% by mass aqueous
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sol ytion of sodium hydroxide and then washed with 100 m of distilled water
six tinmes, foll owedbyrenoving the solvent and |ight conponents wusing a
rotary evaporator under reduced pressure. Consequently, 246.3 g of a crude
product was obtained. The crude product had kinematic viscosities of 114.9
mm 2/s at 40C and 11.45 mm 2/s at 100C. (Hydrogenation of Vinyl Ether

Pol ymeri zation Product) Next, the autoclave containing the catalyst prepared
in Catalyst Preparation Exanple 1 was opened and a liquid layer was then

r enoved I tdewnaf fadm hydrowddemnd khegiwrpsobwitbfl(Gndafadéstahdedoo g
of the above-nentioned crude product. The autoclave was purged with

ni t r ogevatands 1 kedmpusr, ool Wwdd hy dreagerindfidid sekdeby andicr@ascagpbhents
tenperature therein while the pressure of hydrogen was adjusted to 3.0

MPaG  Afdily lLtrjtimg etdaeoe}aattqﬂ AR rtBleed Bredshour s, cbhAgegtAchgye was
cooled to roon1tenperature A decrease in hy rogen pressure was con i rmed

as the 2r4e6a%I |ggrb@rocceﬁg§gea@&?le?%a‘p én(% an tenperature all owed an

i ncrease ner pressur AUt oCTave: “Wien t he pressure of hydrogen
decreases ﬁglogen was suita pI|ed t her eby keepi ng_the insi,de of

the autocl avéN&Tads W&éu%%% Iy 15G0g5ed Wa B ilddogeMMAAd t hen

depressurlzed fol | owed by recoverlnq a reactlon solution and then renoving
t he ca@dlygtCtheﬁbfkkwﬁian|Aal&nlhﬂ@ CA filtrate was subjected to a rotary
evapor at or under reduced pressure to renove the solvent and |ight

conpongmMysireyrsediiest |yf Vilyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, followed by
increasing the temperature therein while the pressure of hydrogen
was adjusted to 3.0 MPaG. After retaining the autoclave at 160°C
for 3hours, theautoclavewas cooledto roomtemperature. Adecrease
in hydrogen pressure was confirmed as the reaction proceeded while
an increase in temperature allowed an increase in inner pressure
of the autoclave. When the pressure of hydrogen decreases, hydrogen
was suitably supplied, thereby keeping the inside of the autoclave
at 3.0 MPaG. The autoclave was purged with nitrogen and then
depressurized, followed by recovering a reaction solution and then
removing the catalyst therefrom by filtration.

A filtrate was subjected to a rotary evaporator under reduced

pressure to remove the solvent and 1light components . Consequently,
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Conpound | was obtained. The yield thereof was 89. 1 g. Atheoretical
structure of Conpound 1 estinmated fromthe feed is (A) RY = CH (CH3) CH2, m
=2, RZ = CH31 (B) Rx = CH2CH3, (A)/(B) nolar ratio (k/ip) = 1/11, k+p = 12
(average value) , and a cal cul ated nol ecul ar wei ght of 957, fromthe
formula (XX) represented below. [0066] [Chem 16] (A) (B) H-(CH2- i HKk
(CH2-CH)p H (xx) QO RYOnNRz IRx A HNWR chart of Conpound 1 obtained by the
NMR anal ysis with a measurenment process described later is as shown in Fig.
1. [O00&Hmpexanpl eaz diraihued i oiThef yMehy khErkerf wRa §%el gzat A chePreduch)l A
1-liter separable flask nade of glass was fed with 60.5 g of toluene, 20.0

g (1. 66k tTtd oefcaipgiuid enastdingald Fesridybedaishes) rRARCH(ARH @i,of a
boron trifluoride diethyl ether conplex. Subsequently, 24.3 g (1.66x10-1

nol ) of diethylLene glyc t hyl Lyl £t .QVver 1] S.
After conti trzu’Jo{tj‘sI ycg#i’r?ﬂgﬁ forc%&ﬁ?’nugg)s}]\%)t m&ggﬁ%ol%mﬁ#é%gny g?%él’

operatiqn, 131, 7 (1.83 nol) of ethyl vinyl ether was further, ad over 2
hour s. %F*tper= Jc%a(ta,q’efﬂqet)vé‘lblﬁ)a EPao%Cﬁ#&d‘ﬂﬁte\ﬁa’é‘oéSFHiﬁéd”%’yg]?Fé’fdggﬁE way
as that of Exanple 1. The crude product had kinematic viscosities of 60.98

mR/ s atfoC thel BI8alan{ s sepueeented Hpeiodenati on of Vinyl Ether
Pol ynmeri zati on Product) 38

[0066] [Chem 16]
(A (B)
H—(CH,—CH (CH;—CH);—H 000
O(R'0).R” OR"

A 'H-NMR chart of Compound 1 obtained by the NMR analysis with
a measurement process described later is as shown in Fig. 1.
[0067] Example 2
(Production of Vinyl Ether Polymerization Product)

A l1-liter separable flask made of glass was fed with 60.5 g
of toluene, 20.0 g (1.66x107* mol) of diethylene glycol monomethyl
ether, and 0.196 g of a boron trifluoride diethyl ether complex.
Subsequently,_ 24.3 g (1.66x107! mol) of diethylene glycol methyl
vinyl ether was added over 20 minutes. After continuously stirring
for 5 minutes without performing any other operation, 131.7 g (1.83
mol) of ethyl vinyl ether was further added over 2 hours.

After that, 171.0 g of a crude product was obtained by the
same way as that of Example 1. The crude product had
kinematic viscosities of 60.98 mm®/s at 40°C and 8.354 mm?/s at 100°C.

(Hydrogenation of Vinyl Ether Polymerization Product)
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Next, the autoclave containing the catal yst prepared in Catalyst
Preparation Exanple 1 was opened and a liquid | ayer was then renoved by
decantation, followed by charging 300 g of isooctane and 100 g of the
dbove-nenti oned crude product. The autoclave was purged with nitrogen and
then purged with hydrogen, and Conpound 2 was obtained by the sane way as
that of Exanple 1. The yield thereof was 90.7 g. A theoretical structure of
Compound 2 estimated from the feed is (A) RY = CH2ZCH2, m= 2, RZ = CH3, (B)
R' = CH2CH3, NeAY,( Byheneldoclatvieo {ditpimi®f 10hekeptalVat( qvezmamecdaline) |
and a cal cul ated nol ecular weight of 1,015, fromthe formula (XX). A 1H NMR
chart @fatConpauntedbd Sa ttiSors WP Ie Al Gra 2 opdr@bB8hdE¥ammbeid (Byedughison of

Vi nyl Ether Polynmerization Product) A 1-liter separable flask made of gl ass

nes 1 ol DoR0.3a0y Lo, SRaRaRe. <I0% 08 obA-A0M05 1R ) f s pghyoragyl ene

gl ycol "~ nonobuty _ V|ng_én aver age ecufar”wei g out 340),
173.7 672 08 ars R BbRYFTRASR CBFFor= S REACT ovdiier SHEGFL ARaAS
m nutes. After that, 260.6 g of a crude product was obtained by the sane
way as Ruge b ishmditeogemiand thga pusdect wikadhwpineaani canfseespenad of
71.08 mMmm 2/s at 40C and 10.16 mm2/s at 100C. (Hydrogenation of Vinyl Ether
iP(r)1| yglgerz Zas bt aPnedlicy  hesdme whe st bat afeExamp aé li.ngThb g icdicat ystepfepar ed
was 90.7 g. A theoretical structure of Compound 2 estimated from
the feed is (A) RY = CH;CH,, m = 2, R® = CH3, (B) R* = CH,CHs;, (A)/(B)
molar ratio (k/p) = 2/10, k+p = 12 (average value), and a calculated
molecular weight of 1,015, from the formula (XX).
A 'H-NMR chart of Compound 2 is as shown in Fig. 2.
[0068] Example 3
(Production of Vinyl Ether Polymerization Product)
A l1-liter separable flask made of glass was fed with 60.5 g
of isooctane, 102.0 g (3.00x107! mol) of polypropylene glycol
monobutyl ether (having an average molecular weight of about 340),
and 0.355 g of a boron trifluoride diethyl ether complex.
Subsequently, 173.1 g (2.40 mol) of ethyl vinyl ether was added
over 2 hours and 45 minutes. After that, 260.6 g of a crude product
was obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 71.08 mm?/s at 40°C and 10.16 mm’/s
at 100°C.

(Hydrogenation of Vinyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in
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Catal yst Preparation Exanple 1 was opened and a liquid layer was then
renoved by decantation, followed by charging 300 g of isooctane and 100 g
of the above-nentioned crude product. The autoclave was purged with

ni trogen and then purged with hydrogen, and Conpound 3 was obtai ned by the
sanme way as that of Exanple 1. The yield thereof was 90.8 g. A theoretical
structure of Conpound 3 estimated from the feed is (A) RY = CH (CH3) CH2, m
= 4. 6, Rz = CH2CH2CH2CH3, (B) RX = CH2CH3, (A)/(B) nolar ratio (k/ip) =

1/7, k€ptaly (aRrageatdare)Examgnke d odlc wicgned apldeeullaguiei gblyeaf w883,
fromthe formula (XX) A 1H NWR chart of Conpound 3 is as shown in Fig. 3.

[ 0069) theapbrodetRspdechneatabonyi fyl1&hdebyPehyrglhg H000g I edyetrahe

1-liter separable flask nade of glass was fed with 60.5 g of isooctane,
30.0 g 5Q%19- fodiethylie hyl el %96 g
of a bgég% ??igf%%??%%agig%hgl eﬁh@%d§%§%?%£gp Su squgﬁf%y,ozé%%% 8a 3.50
nol) of eth vi.nyl .ether was ed _over 3 hour nd 39 mnutes. After
that , P¥EoEt R Bl SR g BS0eS Had o) Y ERE98Rne >y CatPPHAE of
Exanpl e 1. The crude product had kinematic viscosities of 120.0 mm 2/s at

40C and 42s gbtipres bythegtrme pRYyRoERARGORXMPYF Ayl EbRereAsl Yherrestion

Product) Next, the autoclave containing the catalyst prepared in Catalyst
Pr epar ateiso 0OE8agp! €A lthesrepecel sndicture i Coapeunadasd eshématenofedmby
decantation, followed by charging 300 g of isooctane 40

the feed is (A) RY = CH(CH3)CHp, m = 4.6, R* = CH,CH,CH,CHj3, (B) R*

= CH,CH3, (A)/(B) molar ratio (k/p) =1/7, k+p = 8 (average value),

and a calculated molecular weight of 873, from the formula (XX).

A 'H-NMR chart of Compound 3 is as shown in Fig. 3.

[0069] Example 4

(Production of Vinyl Ether Polymerization Product)

A l-liter separable flask made of glass was fed with 60.5 g
of iscoctane, 30.0qg (2. 50x107t mol) of diethylene glycol monomethyl
ether, and 0.296 g of a boron trifluoride diethyl ether complex.
Subsequently, 252.5 g (3.50 mol) of ethyl vinyl ether was added
over 3 hours and 39 minutes. After that, 235.1 g of a crude product
was obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 120.0 mm?/s at 40°C and 12.05 mm?/s
at 100°C.

(Hydrogenation of Vinyl Ether Polymerization Product)
Next, the autoclave containing the catalyst prepared in

Catalyst Preparation Example 1 was opened and a liquid layer was

then removed by decantation, followed by charging 300 g of isooctane
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and 100 g of the above-nentioned crude product. The autoclave was purged
with nitrogen and purged with hydrogen, and then Conpound 4 was obtai ned by
the sane way as that of Exanple 1. The yield thereof was 92.3 g. A
theoretical structure of Conpound 4 estimated from the feed is (A) RY
CH2CH2, m= 2, Rz = CH3, (B) Rx = CH2CH3, (A) / (B) nolar ratio (k/p)
1/ 13, k+p = 14 (average value), and a cal culated nolecular weight of 1,086,
fromthe formula (XX). A 'H NWR chart of Conpound 4 is as shown in Fig. 4.

[ 0070] aEs@hrJf&Oe%m% Al @geoveTTen tioned Ernde PePgnet i z athorubosdidsts WAS
1-liter separable flask nade of glass was fed with 60.5 g of isooctane,

30. 0 g puxdsk 20-th ol Yraferdiagthyduweredwichl hydrogenhy bndethen, CamgoQn@96 ¢
of a boron trifluoride diethyl ether conplex. Subsequently, 234.1 g (3.25

nol ) of4 ghBybtWimdd By iele y@te adgets taYe o SEROMPScand 20 iuitEshe AEbEN
that, 237. 9 g of the crude product was obtained by the same way as that of

Exanpl h rud : - nepayd i L at
40C anglajlsl.ggéi%n%ﬁ/ sg glﬁgggﬁ%}c%l?gﬂ%?%genat%gonflgf%%%l%r‘l{ﬂqeét %%;& %F%r?enrg?églti on
Pr oduct t, the autgcla ntai nipg_the catalyst_,prepar in | yst
Pr epar ﬁqecl\)%éﬁgaﬁﬁl ég&lj %§ %%e(ﬁ%d And ‘4; R quidsr a;(/%f Ras gﬁ%éﬂ'ré%gzh?by
decantation, followed by charging 300 g of isooctane and 100 of the
above- mstdoKadier (ép brodddB, ke =alif ddveradmsalpar gezhdhiat ‘hagFFlé‘g@ﬁ and
t hen purged with hydrogen, and Conpound 41

molecular weight of 1,086, from the formula (XX).

A 'H-NMR chart of Compound 4 is as shown in Fig. 4.
[0070] Example 5
(Production of Vinyl Ether Polymerization Product)

A l1-liter separable flask made of glass was fed with 60.5 g
of isooctane, 30.0 g (2.50x107' mol) of diethylene glycol monomethyl
ether, and 0.296 g of a boron trifluoride diethyl ether complex.
Subsequently, 234.1 g (3.25 mol) of ethyl vinyl ether was added
over 3 hours and 20 minutes. After that, 237.9 gof the crude product
was obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 105.9 mm?’/s at 40°C and 11.04 mm?/s
at 100°cC.

(Hydrogenation of Vinyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isococtane
and 100 g of the above-mentioned crude product. The autoclave was

purged with nitrogen and then purged with hydrogen, and Compound
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5 was obtained by the same way as that of Exanple 1. The yield thereof was
89.3 g. Atheoretical structure of Conpound 5 estimated from the feed is
(A RY = CH2CH2, m= 2, RlL = CH3, (B) Rx = CH2CH3, (A)/(B) nolar ratio
(k/p) = 1/12, k+p = 13 (average value) , and a calculated nolecular weight
of 1,013, fromthe formula (XX). A'H NWR chart of Conmpound 5 is as shown in
Fig. 5. [0071] Exanple 6 (Production of Vinyl Ether Polynerization Product)
1-liter separable flask nade of glass was fed with 60.5 g of toluene,
25. 0 g YHas2ot@iharhhy thfe sanewhyl ahthgkyrbExappbedt-hyTheetineld thade0£180 ¢
of a boron trifluoride diethyl ether conplex. Subsequently, 131.7 g (1.83

mol ) ofwaet B, vigny| Aethes raascatdetruomere b haompaithddd gsRtihasedAfrem t hat,
149.5 g of the crude product was obtained by the same way as that of

Exanpl e bk rLhg ggu@g g(yodU@ admk4 rgerr@tzu:dg scp§, tixes @IIIZ J( gés at
40C and 7.617 m2/s  at 10 Hydrogenatl on of Vi Vi nyl Et her ol yrrerl zation

Pr oduct Next t he t ocl nt ai nj ng the catalys repar ed | yst
Prepara 9 oaHf &gﬁpl gﬁ}‘ X ?Z‘f%he +pandig Iaﬁv(ﬁﬁaé;q X?i}l rpc?ﬁeﬁa;]'g%%ag
decant ation, followed by char ing 300 g of isooctane and 100 g of the
above- MM BHEE Sraic tprodukt 13|'heflé‘ﬁfﬂo‘élll%1v€0%‘$13pﬁ¥§éd with nitrogen and
then purged wi th hydrogen, and Conpound 6 was obtained by the sane way as

t hat of Exam# éHiNM'JRhehyairGEI o ft Cempofundnas 182 a4 ghoirnt Heorktg.cdl. struct ure of
Compound 6 estimated from 42

[0071] Example 6

(Production of Vinyl Ether Polymerization Product)

A 1-liter separable flask made of glass was fed with 60.5 g
of toluene, 25.0 g (1.52x107* mol) of triethylene glycol monomethyl
ether, and 0.180 g of a boron trifluoride diethyl ether complex.
Subsequently, 131.7 g (1.83 mol) of ethyl vinyl ether was added
over 1 hour and 55 minutes. After that, 149.5 g of the crude product
was obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 54.91 mm?/s at 40°C and 7.617 mm?/s
at 100°C.

(Hydrogenation of Vinyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound

6 was obtained by the same way as that of Example 1. The yieldthereof

was 92.4 g. A theoretical structure of Compound 6 estimated from
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the feed is (A) RY = CH2CH2, m= 3, RZ = CH3, (B) R' = CH2CH3, (A)/ (B)
nmolar ratio (k/p) = 1/11, k+p = 12 (average value) , and a cal cul ated

nol ecul ar wei ght of 984, fromthe fornmula (XX). A 1H NWR chart of Conpound 6
i's as shown in Fig. 6. [0072] Exanple 7 (Production of Vinyl Ether

Pol ynmeri zation Product) A 5-liter separable flask made of glass was fed with
520 g of isooctane, 413.0 g (2.00 nol) of tripropyl ene glycol nononethyl
ether, and 2.37 g of a boron trifluoride diethyl ether conplex.

Subsequdrnt Ifpedl 1847AY R27. OHifiH2), of=at,hR’ widHh ¢BheR” waSHziitbed (ROVER)4
hours and 20 m nutes. After that, 2, 313 g of a crude product was obtained

by the nfpArsr wayias (kg =ofl /Exanpe =112 Ther<ardgte vanadyctandadckisamatiea
viscosities of 134.9 nm2/s at 40C and 13.15 mmR/s at 100C. (Hydrogenation

of Vi ”Yﬂol@&ﬂaf?e?’%?ﬁ{ Zak 1 9y Prﬁg&ﬁtghé\lef(grm&?rgl @klj(p(_:l ave containing the

catal yst prepare Cat al yst Preparation Exanple 1 was opened and a liquid

| ayer was then,.r ved by d tation al | owed by chargi.ng 300 g of

i sooctane a ﬁﬁgﬁg 8%aﬁﬁe°§gggﬁEﬁﬁﬁ¥1é;é§ U dﬁb%&‘ghégautoclave was
purged with nitrogen and then purged wi th hydrogen, and Conpound 7 was

obt ai ndd®MA2} he safxamBias’ that of Exanple 1. The yield thereof was 89.2
g. A theoretical structure of Conpound 7 estimated from the feed is (A RY

= CH( CHIrCHRlictmion 3 RZ my CHt hd B) P&Rkyme CH2EHBon PAYAGBY) nol ar ratio (k/p) =
1/12.5, k+p = 13.5 (average value), 43
A 5-liter separable flask made of glass was fed with 520 g
of isooctane, 413.0 g (2.00 mol) of tripropylene glycol monomethyl
ether, and 2.37 g of a boron trifluoride diethyl ether complex.
Subsequently, 1,947 g (27.0 mol) of ethyl vinyl ether was added
over 4 hours and 20 minutes. After that, 2,313 g of a crude product
was obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 134.9 mm’/s at 40°C and 13.15 mm’/s
at 100°C.
(Hydrogenation of Vinyl Ether Polymerization Product)
Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
7 was obtained by the same way as that of Example 1. The yield thereof
was 89.2 g. A theoretical structure of Compound 7 estimated from

the feed is (A) RY = CH(CH3)CH,, m = 3, R? = CH;, (B) R* = CH,CHs,

(A)/(B) molar ratio (k/p) = 1/12.5, k+p = 13.5 (average value),

43



and a cal cul ated nol ecul ar weight of 1,134, fromthe formula (XX) A 1H NWR
chart of Conpound 7 is as shown in Fig. 7. [0073] Exanple 8 (Production of
Vi nyl Ether Polynmerization Product) A 1-liter separable flask made of gl ass
was fed with 60.5 g of isooctane, 60.0 g (1.88x10-1 nol) of pol ypropyl ene
gl ycol nononethyl ether (having an average nol ecul ar wei ght of about 320),
and 0.222 g of a boron trifluoride diethyl ether conplex. Subsequently,
120.8 g (1.68 nmol) of ethyl vinyl ether was added over 1 hour and 50

m nut esindAbt ealthdated 7o bequbdr avecirglde ofr ddlidt, Iwasn difteaifvethuBy (KE) sane
way as that of Exanple 1. The crude product had kinematic viscosities of
62. 93 mm 2/ s pat'H4QMRARH aF+923¢ MR undt 71QQCas( Bpdreganatdien of. Vinyl Et her
Pol yneri zati on Product) Next, the autoclave containing the catal yst prepared
in Catgloss; Prepargty nple 1 was opened and a liquid | ayer was then
renmoved by decantati on, owed by charging 300 g of isooctane and 100 g
of the Nt i o d The, aut ocl S, ., purged with
mtroge?’lJb r?gmtrrcﬁéﬂl %’e %ﬁﬁﬂh u}g%]e\ﬁ“ ]éﬁ%la%%a%ﬁ%g\@%tbvas obt ai ned by the
sanme way as that of Exarrpl e 1. The yield thereof was 92.9 g. A theoretical
structure of PC3mpaied Sepstipharedlppbnmnadfeot cblhss Was) fRE with( 6ARPCER, m
5.0 (average value), Rz = CH3, (B) Rx = CH2CH3, (A)/(B) nolar ratio (k/p)
1/ 8, k&f =iSobavenage 60 ug), (larkB dl Cal calat edf mplodgpirap wieinght gbic827,
fromthe fornula 44

monomethyl ether (having an average molecular weight of about 320),

and 0.222 g of a boron trifluoride diethyl ether complex.
Subsequently, 120.8 g (1.68 mol) of ethyl vinyl ether was added
over 1 hour and 50 minutes. After that, 174.5 g of a crude product
was obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 62.93 mm?/s at 40°C and 9.920 mm?/s
at 100°cC.

(Hydrogenation of Vinyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
8 was obtained by the same way as that of Example 1. The yield thereof
was 92.9 g. A theoretical structure of Compound 8 estimated from
the feed is (A) RY = CH(CH3)CHz, m = 5.0 (average value), R? = CHs,
(B) R* = CH,CH3, (A)/(B) molar ratio (k/p) = 1/8, k+p = 9 (average

value), and a calculated molecular weight of 927, from the formula
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(XX). A'"HNWR chart of Compound 8 is as shown in Fig. 8 [0074] Exanple 9
(Production of Vinyl Ether Polynerization Product) A 1-liter separable flask
made of glass was fed with 60.5 g of isooctane, 80.0 g (1.82x10-1 nol) of
pol ypropyl ene gl ycol nononethyl ether (having an average nol ecul ar wei ght
of about 440), and 0.218 g of a boron trifluoride diethyl ether conplex.
Subsequently, 92.1 g (1.28 nol) of ethyl vinyl ether was added over 1 hour
and 20 mnutes. After that, 164.2 g of a crude product was obtai ned by the
sanme wagxxas. t hat of Exanple 1. The crude product had kinematic viscosities
of 52.09 m”m 2/s at 40C and 8.538 m®/s at 100C. (Hydrogenation of Vinyl

Et her Pol ymerj zglieix RIRAUCIIr Netlpoddif PUloC] AV Santal v, the catal yst

prepared in Catalyst Preparatlon Exanp e 1 was opened and a |1 quid |ayer

was ﬁgyﬁfpnved g% I%gntgatlon foll owed by charging 300 g of isooctane

and 100 the a ht{ oned crude product. The autoclave was purged
Wi th nitrogen and then purged with hydrogen, and Conpound 9 was obtai ned by
the sanPiRANGsIIMaRE of LEXhnbFRe . Pohemgrbratifer BEPAUGRS 92.4 g. A
t heoretical structure of Conmpound 9 estimated from the feed is (A) RY = CH
(CH3) CH2, mZA= 1710 Heav ercage akdleud)l askRmadeChiB, gl{ 8 wR's LHIGHD, 60AK GB)
nolar ratio (k/p) = 1/6, k+p = 7 (average value), and a cal cul ated
nol eculgrr WebeBtagk,89%0 .6 rem thes o010 &0145 of polypropylene glycol
monomethyl ether (having an average molecular weight of about 440),
and 0.218 g of a boron trifluoride diethyl ether complex.
Subsequently, 92.1 g (1.28 mol) of ethyl vinyl ether was added over
1 hour and 20 minutes. After that, 164.2 g of a crude product was
obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 52.09 mm?/s at 40°C and 8.538 mm?/s
at 100°C.
(Hydrogenation of Vinyl Ether Polymerization Product)
Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isococtane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
9 was obtained by the same way as that of Example 1. The yieldthereof
was 92.4 g. A theoretical structure of Compound 9 estimated from
the feed is (A) RY = CH(CH3)CHz, m = 7.0 (average value), R®? = CHs,

(B) R* = CH,CHsz, (A)/(B) molar ratio (k/p) = 1/6, k+p = 7 (average

value), and a calculated molecular weight of 899, from the formula
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(XX). A 1H NWR chart of Compound 9 is as shown in Fig. 9. [0075] Exanple 10
(Production of Vinyl Ether Polynerization Product) A 1-liter separable flask
made of glass was fed with 60.5 g of isooctane, 45.0 g (1.67x10-1 nol) of
pol ypropyl ene gl ycol nononethyl ether (having an average nol ecul ar wei ght
of about 270), and 0.202 g of a boron trifluoride diethyl ether conplex.
Subsequently, 135.1 g (1.87 nol) of ethyl vinyl ether was added over 2
hours. After that, 174.6 g of a crude product was obtained by the sanme way
as that(xf) Exanple 1. The crude product had kinematic viscosities of 104.5
mm 2/ s at 40C and 11.81 mm2/s at 100C. (Hydrogenation of Vinyl Ether

Pol ymeri zat i g0 1B @ERC chaMeX o idaghpitner |avies Gt h;eiq:,atga,l yst prepared
in Catalyst Preparation Exanple 1 was opened and a liquid 1ayer was then
renmove (ﬁﬁsgecant atd plfeol lpwed by charging 300 g of isooctane and 100 g
of the above-nentione rud% product. The autoclave was purged with
nitrogen and then purged wth hydro and Conpound, 10 was obtai ned by the

sanme way I HOHO Hthag P f&ﬁﬂrl%%E+gngﬁ%§u§§?7g. A theoretica
structure of Conpound 10 estimated fromthe feed is (A) RY = CH(CH3) CH2r m
= 4.1 (aver ade lvdlitke), sRparab@id3f1leBk Rade CHXOHBss (wa)Y (I8 moltér 6Pabi g (k/ p)
= 1/10, k+p = 11 (average value), and a cal cul ated nol ecul ar wei ght of
1, 018, Jfr ofmsobbeaher Mdm q XY) . (B67x107! mol) of polypropylene glycol
monomethyl ether (having an average molecular weight of about 270),
and 0.202 g of a boron trifluoride diethyl ether complex.
Subsequently, 135.1 g (1.87 mol) of ethyl vinyl ether was added
over 2 hours. After that, 174.6 g of a crude product was obtained
by the same way as that of Example 1. The crude product had kinematic
viscosities of 104.5 mm’/s at 40°C and 11.81 mm’/s at 100°C.
(Hydrogenation of Vinyl Ether Polymerization Product)
Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
10 was obtained by the same way as that of Example 1. The yield
thereof was 93.7g. Atheoretical structure of Compound 10 estimated
from the feed is (A) RY = CH(CH3)CH, m = 4.1 (average value), R?
= CHs, (B) R*¥ = CHCHs, (A)/(B) molar ratio (k/p) = 1/10, k+p = 11

(average value), and a calculated molecular weight of 1,018, from

the formula (XX).
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A 'H NWR chart of Conpound 10 is as shown in Fig. 10. [0076] Exanple 11
(Production of Vinyl Ether Polynerization Product) A 1-liter separable flask
made of glass was fed with 60.5 g of isooctane, 60.0 g (1.54x10-1 nol) of
pol ypropyl ene gl ycol nononethyl ether (having an average nol ecul ar wei ght
of about 390), and 0.187 g of a boron trifluoride diethyl ether conplex.
Subsequently, 113.7 g (1.58 nol) of ethyl vinyl ether was added over 1 hour
and 45 mnutes. After that, 168.5 g of a crude product was obtai ned by the
same way as tzhaH-oMRExarpite off CHEwgcamete pricduct sHach kimefied i clWi scositi es
of 92.38 mmR/s at 40C and 11.77 mmR/s at 100C. (Hydrogenation of Vinyl

Et her Raloyregri zat i qaxdw ct) Next, the autoclave containing the catalyst
prepared in Catalyst Preparation Exanple 1 was opened and a liquid |ayer

was tW%Qéﬁﬂ%ﬁﬁ%%t%%‘%%ﬁiﬁ?é{ﬁgr EQ%%B&FFzQy%Sﬁﬁggégg%§Po g of Isooctane

and 100 ¢ e above-mentioned cru pr oduc oclave was purged
by the same. day i (SR TBPHT 2P TRBS,PEI B a1 ROICOR S 08 50 SAF
theoretical structure of Conpound 11 estimated fromthe feed is (A) Rs' =
CH( CH3dHRi sapetang, (aa@rGge val uedx 100 molQH3of ( Bjo I¥prorGHETs, glayol (B)
nolar ratio (k/p) = 1/9, k+p = 10 (average value), and a cal cul ated
mol eculmnomitghtl efthekrOfBavingran bherbgems ldedwd9r wéight of about 390),
and 0.187 g of a boron trifluoride diethyl ether complex.
Subsequently, 113.7 g (1.58 mol) of ethyl vinyl ether was added
over 1 hour and 45 minutes. After that, 168.5 g of a crude product
was obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 92.38 mm’/s at 40°C and 11.77 mm?/s
at 100°C.
(Hydrogenation of Vinyl Ether Polymerization Product)
Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
11 was obtained by the same way as that of Example 1. The yield
thereof was 93.5g. Atheoretical structure of Compound 1l estimated
from the feed is (A) RY = CH(CH3)CHy, m = 6.2 (average value), R?
= CHs;, (B) R* = CH,CH3, (A)/(B) molar ratio (k/p) = 1/9, k+p = 10

(average value), and a calculated molecular weight of 1,068, from

the formula (XX).
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A 'H NWR chart of Conpound 11 is as shown in Fig. 11. [0077] Exanple 12
(Production of Vinyl Ether Polynerization Product) A 1-liter separable flask
made of glass was fed with 60.5 g of isooctane, 52.6 g (1.20x10-' nol) of
pol ypr opyl ene glycol nononet hyl ether (having an average nol ecul ar wei ght
of about 440), and 0.142 g of a boron trifluoride diethyl ether conplex.
Subsequently, 129.8 g (1.80 nol) of ethyl vinyl ether was added over 1 hour
and 27 mnutes. After that, 179.3 g of the crude product was obtai ned by
the sane way PasHtN¥R chaBtamfl €ompoTinel drlude prsodiretwn Had Hdquerielt i ¢
viscosities of 227.8 nm 2/s at 40C and 21.42 mmR2/s at 100C. (Hydrogenation
of Vi nylodgther Pol yieimpgad iign Product) Next, the autoclave containing the
catal yst prepared in Catalyst Preparation Exanple 1 was opened and a liquid

| hoct Ao kR 00 B ot Eeve wenTored o dc LR GRuEr. The autocl ave uas
bt a1 ned by Thd -SaEATPE B T4r L ERArEST. SRR YR dod Mateof Onds Jod. og.
A theoretical structure of Conpound 12 estimated fromthe feed is (A) RY =
CH( CH3)dHRi sapetang, (adrags vl 0% 10z melQH3of ( BplRprorolznes, 9l aFrLB)
nolar ratio (k/p) = 1/14, k+p = 15 (average value), and a cal cul ated
nol eculmamonetghtl ethérdfibavingmn dherbge mdledr wédlght of about 440),

and 0.142 g of a boron trifluoride diethyl ether complex.

Subsequently, 129.8 g (1.80 mol) of ethyl vinyl ether was added

over 1 hour and 27 minutes. After that, 179.3 g of the crude product

was obtained by the same way as that of Example 1. The crude product

had kinematic viscosities of 227.8 mm?/s at 40°C and 21.42 mm?/s

at 100°c.

(Hydrogenation of Vinyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in

Catalyst Preparation Example 1 was opened and a liquid layer was

then removed by decantation, followed by charging 300 g of isooctane

and 100 g of the above-mentioned crude product. The autoclave was

purged with nitrogen and then purged with hydrogen, and Compound

12 was obtained by the same way as that of Example 1. The yield

thereofwas 94.9g. Atheoretical structure of Compound 12 estimated

from the feed is (A) RY = CH(CH3)CHz, m = 7.0 (average value), R?

= CHi3, (B) R* = CH,CH3, (A)/(B) molar ratio (k/p) = 1/14, k+p = 15

(average value), and a calculated molecular weight of 1,476, from

the formula (XX).
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A 1H NWR chart of Conpound 12 is as shown in Fig. 12. [0078] Exanple 13
(Production of Vinyl Ether Polynerization Product) A 1-liter separable flask
made of glass was fed with 60.5 g of isooctane, 73.5 g (1.15x10-1 nol) of
pol ypropyl ene gl ycol nononethyl ether (having an average nol ecul ar wei ght
of about 640), and 0.142 g of a boron trifluoride diethyl ether conplex.
Subsequently, 112.5 g (1.56 nol) of ethyl vinyl ether was added over 1 hour
and 15 mnutes. After that, 182.3 g of a crude product was obtai ned by the
sane way as tAhaH-OMREcamite of CHwpameid Dricduest shwadh Kimefed i cl¥i scositi es
of 188.4 mmR/s at 40C and 21.18 mmR/s at 100C. (Hydrogenation of Vinyl

Et her Raomeyri zati akdikict3 Next, the autocl ave containing the catal yst
prepared in Catalyst Preparation Exanple 1 was opened and a liquid |ayer

has U depmved, by dPeap: abinn: POLYRUEL:LL 6h3gb80c800 0 of | sooct ane

and 100 g o e above-nentioned crud oduct . e autocl ave was purged

ith nit th i th hyd d_Co 13 t ai ned
by the sans vy 44 (o0 FEPMpId b K TREC)PEI BLoThaFON St 6d 87 a8 |~

t heoretical structure of Conpound 13 estimated fromthe feed is (A) RS =
CH( CH3YdH2isapretanes (Gvey age (ki Leyl0 Rz mod)CHE (MR YRTOPYAHIGRILlyApA( B)
nmolar ratio (k/p) = 1/12, k+p = 13 (average value), and a cal cul ated
nol eculmamomedtghit]l eft her58Bavingman thierbgemdd ledX§r wé9ght of about 640),
and 0.142 g of a boron trifluoride diethyl ether complex.
Subsequently, 112.5 g (1.56 mol) of ethyl vinyl ether was added
over 1 hour and 15 minutes. After that, 182.3 g of a crude product
was obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 188.4 mm?’/s at 40°C and 21.18 mm?/s
at 100°C.
(Hydrogenation of Vinyl Ether Polymerization Product)
Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
13 was obtained by the same way as that of Example 1. The yield
thereof was 94.9g. Atheoretical structure of Compound 13 estimated
from the feed is (A) RY = CH(CH3)CHz, m = 10.5 (average value), R*
= CH;, (B) R* = CH,CHs;, (A)/(B) molar ratio (k/p) = 1/12, k+p = 13

(average value), and a calculated molecular weight of 1,533, from

the formula (XX).
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A I H NWR chart of Conpound 13 is as shown in Fig. 13. [0079] Exanple 14
(Production of Vinyl Ether Polynerization Product) A 1-liter separable flask
made of glass was fed with 205.8 g of isooctane, 358.5 g (3.92x10-1 nol) of
pol ypropyl ene gl ycol nononethyl ether (having an average nol ecul ar wei ght
of about 915), and 0.484 g of a boron trifluoride diethyl ether conplex.
Subsequently, 264.8 g (3.67 nol) of ethyl vinyl ether was added over 1 hour
and 31 minutes. After that, 611.3 g of a crude product was obtained by the
sane way as tPhaﬁ-ﬂMREﬂélmmteO]f Coivwasmgete Jricdwst sheath Kimened i cl¥i scosities
of 137.0 mm 2/s at 40C and 19.44 m2/s at 100C. (Hydrogenation of Vinyl

Et her RdomEri zat i @xdMwikict) Next, the autoclave containing the catal yst
prepared in Catalyst Preparation Exanple 1 was opened and a liquid |ayer

was O&I@%’% by deCant agi QB ﬁ&iﬁ;ﬂé\@ﬁzwlsﬂaﬁgbagcwo g of isooctane

and 100 g e above-nentioned crude product. The autoclave was purged

by the sans vay 4 Wit a%agﬁg‘ivwf@af&d”’e Qs Hopnr Bar des 655 g8%AE "

theoretical structure of und 14 es;lnated fromthe feed is (A) RY = CH
(cH3) &Hef n%soq%tarze (§§§r aga \}§| 46y 10rz mo oot (mylmrepiewerdliyapl/ (B)
nolar ratio (k/p) = 1/8, k+p = 9 (average value), and a cal cul ated

nol eculmeononegtgitl eghel, 5118Vi1f1g0m aherégenmlaeqo%r wedght of about 915),
and 0.484 g of a boron trifluoride diethyl ether complex.
Subsequently, 264.8 g (3.67 mol) of ethyl vinyl ether was added
over 1 hour and 31 minutes. After that, 611.3 g of a crude product
was obtained by the same way as that of Example 1. The crude product
had kinematic viscosities of 137.0 mm?/s at 40°C and 19.44 mm?/s
at 100°C.

(Hydrogenation of Vinyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
14 was obtained by the same way as that of Example 1.

The yield thereof was 95.4 g. A theoretical structure of
Compound 14 estimated from the feed is (A) RY = CH(CH3)CH, m = 15.2
(average value), R®* = CHs, (B) R* = CH,CH3, (A)/(B) molar ratio (k/p)
= 1/8, k+p = 9 (average value), and a calculated molecular weight

of 1,518, from the formula (XX).
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A 1H NWR chart of Conpound 14 is as shown in Fig. 14. [0080] Exanple 15
(Production of Vinyl Ether Polynerization Product) A 2-liter separable flask
made of glass was fed with 211.7 g of isooctane, 480.4 g (3.84x10-1 nol) of
pol ypr opyl ene glycol nononethyl ether (having an average nol ecul ar wei ght
of about 1,250), and 0.476 g of a boron trifluoride diethyl ether conplex.
Subsequently, 145.2 g (2.01 nol) of ethyl vinyl ether was added over 2
hours and 17 minutes. A reaction was exothermc, so a reactjion solution was
kept at 25C By Ppradfhghard afadlempeund ilde-idmtas sdwmwn imikig- thht, 611.7 g
of a crude product was obtained by the same way as that of Exanple 1. The
crude piroodBct had Kéxeewmmlte cl¥yi scosities of 124.2 nmmR/s at 40C and 21.02
mR/s at 100C. (Hydrogenation of Vinyl Ether Polynerization Product) Next,

the autaslaue-cioy abningnyheperdal ¥t yReepasedohnpr&atiatyst Preparation
Exanple 1 was opened and a liquid layer was then renoved by decantati on,

foll db h i [ t 1 h b [ d
crude product: SThe ik ouFRiE RhS T ar i G iR sgea andtt Rba parged wi t h
hydr ogen, and Conpound

e gt Strer gt vA&Ds) - 8 | ACATAG i) S o] R EOOY L CarpauaLs |
estimated fromthe feed is (A) RY = CHICH3)CH2, m = 21.0 (average val ue),
Rz = @dgonehyR etpzdleviy) an ayeragsinelacatliar yeight ofigbpukip2503,
(average value) , and a cal cul ated nol ecul ar wei ght of 1, 566, fromthe
formul and10.476 g of a boron trifluoride diethyl ether complex.
Subsequently, 145.2 g (2.01 mol) of ethyl vinyl ether was added
over 2 hoursand l7minutes. A reactionwasexothermic, soa reaction
solution was kept at 25°C by placing the flask in an ice-water bath.
After that, 611.7 g of a crude product was obtained by the same
way as that of Example1l. Thecrudeproducthadkinematicviscosities
of 124.2 mm’/s at 40°C and 21.02 mm?/s at 100°C.
(Hydrogenation of Vinyl Ether Polymerization Product)
Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
15 was obtained by the same way as that of Example 1. The yield
thereof was87.9g. Atheoretical structure of Compound 15 estimated
from the feed is (A) RY = CH(CH3)CHz, m = 21.0 (average value), R®

= CHs, (B) R*=CH,CHs, (A)/(B) molar ratio (k/p) =1/4, k+p =15 (average

value), and a calculated molecular weight of 1,566, from the formula
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(XX). A 1H-NWR chart of Compound 15 is as shown in Fig. 15. [0081] Exanple
16 A 1-liter separable flask nmade of glass was fed with 60.5 g of tol uene,
9.62 g (1.55x10-1 nol) of ethylene glycol, and 0.366 g of a boron
trifluoride diethyl ether conplex. Subsequently, 190.0 g (2.64 nol) of

ethyl vinyl ether was added over 2 hours and 5 mnutes. After that, 183.1 g
of a crude product was obtained by the sane way as that of Exanple 1. The
crude product had kinematic viscosities of 81.79 mm2/s at 40C and 8. 629
m/ s atXX)0OC. Next, the autoclave containing the catalyst prepared in
Cat al yst Preparation Exanple 1 was opened and a liquid | ayer was then

renoved by decadpt-aiMRORhAfrA lcwedbniporehtand g 300 thdin ispaetqanersand 100 g
of the above-nentioned crude product. The autoclave was purged with

ni trogemy g t hen é@?h i{h hydrogen, and Conpound 16 was obtained by the
sane mgg)asqthat o?ﬂéx nple 1. The yield thereof was 91.9g9. A theoretical

structure of aynd 16 esti mat fromthe feed is Rh = CH2CH2, p = 1, R17
o, b TR She IR Gl A Shal e O (PRSTS84 Do Led i
weight of 1, 200, fromthe fornmula (XXI') below. A 1H NMR chart of Conpound
16 is & dioieney F 02 1%. (1 {Doe) [mhéin 2F] ethyleeeRgl YFRY  xERd- CH3E6H2 |
H-[-HH- i HL7CH2 CHCH2 f i HCH2) H (XXI) \\\ 11 \\ 17
gofaborontrifluoride diethyl ether complex. Subsequently, 190.0

g (2.64mol) of ethyl vinyl ether was added over 2 hours and 5 minutes.
After that, 183.1 g of a crude product was obtained by the same
way as that of Example1l. The crudeproduct hadkinematicviscosities
of 81.79 mm’/s at 40°C and 8.629 mm’/s at 100°C.

Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
16 was obtained by the same way as that of Example 1. The yield
thereofwas 91.9g. Atheoretical structure of Compoundl6estimated
from the feed is R® = CH,CHz, p =1, RY = CH,CH3, x+x’+y+y’ =15 (average
value), and a calculatedmolecular weight of 1,200, from the formula
(XXI) below.

A H-NMR chart of Compound 16 is as shown in Fig. 16.

[0082] [Chem 17]
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V OROROR OR QRN O-_RhO [0083] Exanple 17 A 1-liter separable flask

made of glass was fed with 60.5 g of toluene, 12.9 g (1.70x10-1 nol) of

propyl ene glycol, and 0.403 g of a boron trifluoride diethyl ether conplex.

Subsequently, 196.2 g (2.72 nol) of ethyl vinyl ether was added over 2

hours and 10 mnutes. After that, 187.6 g of a crude product was obtai ned
the sanme way as that of Exanple 1. The crude product had kinematic

VISCOSItIeS of 84.62 mm 2/s at C and 8. 713 /s at 100C. xt, the

aut ocl ave contaln n the catal ys rep red |n t al Pre aratlon Exanpl e
1 was o C nq CHa ﬁ?ﬁ e 2 oH, &1 owed
by chargi i $0 cta ﬂ d 10 ﬁf tye| abov milo ¢d crude
product . he éﬁioclave was ge with Mirtrogen|and th purged with

hydrogen, and Conpoundo(rl'd) R3@nme way as that of Exanple
1. The yield thereof was 2. 1g. A theoretical structure of Conpound 17
estimat edoghn onltheEggegl%slah CH (CH3) CH2, p =1, R17 = CH2CH3,

X+X' +y+y' (average value and a calculated nol ecul ar wei ght of 1,142,
fromthe for of CD nd 17 is sh hn Flg
17" [ 0osal Egaﬁ‘pﬁx%(f% 3hafs F@R EL3Rk e R et bt TR B LR M0gb e i ¢
60.5 g 53

of toluene, 12.9 g (1.70x107* mol) of propylene glycol, and 0.403
gof aboron trifluoride diethyl ether complex. Subsequently, 196.2
g (2.72 mol) of ethyl vinyl ether was added over 2 hours and 10
minutes. After that, 187.6 g of a crude product was obtained by
the same way as that of Example 1. The crude product had kinematic
viscosities of 84.62 mm’/s at 40°C and 8.713 mm®’/s at 100°C.

Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
17 was obtained by the same way as that of Example 1. The yield
thereofwas92.1g7 Atheoretical structure of Compound 17 estimated
from the feed is R®™ = CH(CHs)CHz, p = 1, RY = CH,CHs, x+x’+y+y’ =
14 (average value), and a calculated molecular weight of 1,142,
from the formula (XXI).

A 'H-NMR chart of Compound 17 is as shown in Fig. 17.
[0084] Example 18

A 1-liter separable flask made of glass was fed with 60.5 g
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of toluene, 28.8 g (1.50X10-1 nol) of tripropylene glycol, and 0.355 g of a
boron trifluoride diethyl ether conplex. Subsequently, 151. 4g (2.10 nol)

of ethyl vinyl ether was added over 2 hours and 15 minutes. After that,
171.6 g of a crude product was obtained by the sane way as that of Exanple
1. The crude product had kinematic viscosities of 132.3 mm 2/s at 40C and
13.00 nmm2/s at 100C. Next, the autoclave containing the catal yst prepared in
Cat al yst Preparation Exanple 1 was opened and a liquid | ayer was then
renoved hyodeeant a28 of,g ol FOwea byotharfitmgp30Pydeok §ipoet armd And5500 g
of the above-nentioned crude product. The autoclave was purged with

ni t r ogeyo ARGJMENt PUF UeEr WHE 1 BYHRA0ETh e RBEMEDEROUNBLIb &g werst DPf asmedgby the
same way as that of Exanple 1. The yield thereof was 89.2g. A theoretical

structyz é%m@’jfwe@hﬁffﬁl%ﬁ%%ﬁ@r JJQH&PEQ)&%:%@ anfHEHELGHRS P = 3,

R17 = XX +y+y" = average va cal cu nmol ecul ar
meightjﬁ; 1 éi4 f he formul a éXXI ) A_%H—NNR chart of Coppound 18 is
e shoirt it ARl P O08e1F BRanpres 1829045T | vor QBparasReoy| Aok AGBE o
glass was fed with 60.6 % of toluene, 12.6 g %1.4Qx10-1 mol) of
1, 4- butvade ®ithaif Bxanp § 1 -of Theporusie p¥reducioPprde diananic 61 AepSEbApFex.
Subsequently, 171.6 g (2.38 nol) of ethyl vinyl ether was added over 2
hours anfd 1R2 . Trinmft/es atAMOSC tamat 13100 g /ef aa a00d€.pr oduct was obt ai ned
by the sanme way as that of Exanple 1. The crude product had kinematic 54
Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, and Compound
18 was obtained by the same way as that of Example 1. The yield
thereof was 89.2g. Atheoretical structure of Compound 18 estimated
from the feed is R® = CH(CH3)CH,, p = 3, RY = CHyCHsz, x+x’+y+y’ =
12 (average value), and a calculated molecular weight of 1,114,
from the formula (XXI).
A 'H-NMR chart of Compound 18 is as shown in Fig. 18.
[0085] Example 19
A 1-liter separable flask made of glass was fed with 60.6 g
of toluene, 12.6 g (1.40><10'1 mol) of 1,4-butandiol, and 0.332 g
of a boron trifluoride diethyl ether complex. Subsequently, 171.6
g (2.38 mol) of ethyl vinyl ether was added over 2 hours and 32

minutes. After that, 177.1 g of a crude product was obtained by

the same way as that of Example 1. The crude product had kinematic
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viscosities of 177.4 nmm 2/s at 40C and 15.57 mm®/s at 100C. Next, the

aut ocl ave containing the catalyst prepared in Catal yst Preparation Exanple 1
was opened and a liquid | ayer was then renoved by decantation, followed by
charging 300 g of isooctane and 100 g of the above-nentioned crude product.
The autoclave was purged with nitrogen and then purged with hydrogen, and
Compound 19 was obtained by the sanme way as that of Exanple 1. The yield

t hereof was89.8g. A theoretlcal structure of Conpound 19 estlnated fromthe
feed | ¥iReosiGHAGHXGHACHD, 4 pue? /B, aRl 7 0L CCHREHI, 5 2ok 'mry ¢ at=10% °Caver age

val ue), and a cal cul ated mol ecul ar wei ght of 1,228, fromthe forrmula (XXI).

A 1H NVR chanexaf, CompoundotQave asorsomwidq Ehe. c42aly[s@08§6tegaeed! €n20
(Production of Vinyl Ether Polynerization Product) A 1-liter separable flask

made of¢4 Hwﬁ%é§§¥é¥f5h5§§5ﬁ§le(¥ ﬁé%ogg%%%@ a%% & 94 ﬁigofége} fak) of

ethanol an 0. 592 of a boron trifluori i et hyl ether conp

Subseq nt | 216, 3.00,.ml) th

nour o TReP re%%??zsﬁd%vﬁgeé%?ﬁ&lm P FER Ry Mg el r Resttabeosc by
placing the flask in an ice-water bath. After the addition of _all nononers,
the red®G 6A0sBIRUk it RRSVESRENEOHESy CEEfe IPIUFt addite BHEPCIEVenvaASt es
and 32.8 g (5.28x10-1 nol) of ethylene glycol was then added and stirred

for 5 mumgtesk wiThe nddinogen andl éhkanplhrbedmedtbyhytdeogeracéndnCompeund
distilled off using a rotary evaporator. After that, 55
19 was obtained by the same way as that of Example 1. The yield
thereofwas89.8g. Atheoretical structure of Compoundl9estimated
from the feed is R® = CH,CH;CH,CHz, p = 1, R'Y7 = CHyCH3, x+x’+y+y’
= 15 (average value), and a calculated molecular weight of 1,228,
from the formula (XXI).
A 'H-NMR chart of Compound 19 is as shown in Fig. 19.
[0086] Example 20
(Production of Vinyl Ether Polymerization Product)
A 1-liter separable flask made of glass was fed with 52.5 g
of isooctane, 23.1 g (5.00x107} mol) of ethanol, and 0.592 g of a
boron trifluoride diethyl ether complex. Subsequently, 216.5 g
(3.00 mol) of ethyl vinyl ether was added over 3 hours. A reaction
was exothermic, so a reaction solution was kept at 25°C by placing
the flask in an ice-water bath. After the addition of all monomers,
the reaction solution was continuously stirred for additional 20
minutes and 32.8 g (5.28x107* mol) of ethylene glycol was then added

and stirred for 5 minutes. The solvent and ethanol formed by the

reaction were distilled off using a rotary evaporator. After that,
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the reaction solution was added with 50 g of isooctane and then transferred
to a 2-liter washing tank, in which it was washed with 200 m of a 3% by
mass aqueous sol ution of sodi um hydroxi de and then washed with 200 m of
distilled water six tinmes, followed by renoving the solvent and |ight
conponents using a rotary evaporator under reduced pressure. Consequently,
211.1 g of a crude product was obtained. (Hydrogenation of Vinyl Ether

Pol ynmeri zati on Product) Next, the autoclave containing the catal yst prepared
in Cattdley ste drteipanr a3 9 bt Bxanpi e ddded wpenedl apdof isgactahayendwabent hen
removed by decantation, followed by charging 300 g of isooctane and 91.0 g

of the takoveramidd aned 2+ Uiite prwileing B kgutiachAvehwas wailgethed whth
nitrogen and then purged with hydrogen, followed by increasing the

tenper 3oy et et &f n3g %é@@oﬂf’[@é&&’é es&iu@i’é’x? O&?”so&@émag%r&f?%ﬁgdéo Ad0

MPaG After retaining the aut ave at 160C 6 hours he autocl ave was
cool ed to room, t enperat d c SE) hydrogen pr.essur nfirmed
as the trheactwl gn procéceellldtg(q%vdll1 of %Jhs cr é;seayﬁ%telﬁbgrlg’te&r’e%gﬁﬁ gl
i ncrease in inner pressure of the aut ocl ave. Wien the pressure of hydrogen
decr eadEROVHy G 5§EnSO 1Eln s @chbLghE AR AEN thEpépy & &OFiary EWePPRILRE of
the autoclave at 3.0 MPaG The autoclave was purged with nitrogen and then
depr essunrdeze ¢ eduaiddomee slsy reec oensaguant dgct 2bh. 3af utfi ancandet pbeaducenovi ng
the catalyst therefromby filtration. Afiltrate was subjected to a rotary
evapor i@ dyrdgmdeduced 56

(Hydrogenation of Vinyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in

Catalyst Preparation Example 1 was opened and a liquid layer was

then removed by decantation, followed by charging 300 g of isooctane

and 91.0 g of the above-mentioned crude product. The autoclave was

purged with nitrogen and then purged with hydrogen, followed by

increasing the temperature therein while the pressure of hydrogen

was adjusted to 3.0 MPaG. After retaining the autoclave at 160°C

for 6 hours, the autoclavewas cooled to roomtemperature. Adecrease

in hydrogen pressure was confirmed as the reaction proceeded while

an increase in temperature allowed an increase in inner pressure

of the autoclave. When the pressure of hydrogen decreases, hydrogen

was suitably supplied, thereby keeping the inside of the autoclave

at 3.0 MPaG. The autoclave was purged with nitrogen and then

depressurized, followed by recovering a reaction solution and then

removing the catalyst therefrom by filtration.

A filtrate was subjected to a rotary evaporator under reduced

56



pressure to renove the solvent and |ight conponents. Consequently, 83.3 g of
a polyvinyl ether crude product having a hydroxyl group on an end was
obt ai ned. The crude product had kinematic viscosities of 40.46 mm 2/s at
40C and 5. 661 mm®2/s at 100C. (Polynerization of Propylene Oxide) A 30-n
eggpl ant type flask was fed with 0.81 g of sodiumhydride (oiliness, 60 to
729% and an oil content was then renoved by washing wth hexane,

fol | onedbyt he addition of 45. OO g of the above-nentioned polyvinyl ether
crude predustirchavicng themdénelr otyle gr sgpventt hearehd. 1igpson t bempddéentsn,

evol ution of bubbles was observed and sodium hydride was then dissol ved.
The soloshiseueas: Iy,85f2rg esf td EpRDPrivy 1 asttloet ayeudS8o rbdedt t haethyl ane

gl ycol dinmethyl ether and 23.2 g of propyl ene oxide were added thereto and

the t e@ﬁg@&%wle Jh8E80bn RS dREN 41 §68aihEavasThePk el 1o digit 8nhQurs,

foll owed by cooling down to roomtenperature. A decrease in hydrogen

pressure was ., .confirmed _as t eacti @n_pr.oceeded i an.incre ol N
Penper KEMAIE G BhEROSht e dadt TR ner i det and or o EhaMa(Fatt B8 A
300-nl eggpl ant type flask was fed with 5.25 g of sodium hydroxide

(oi | i nd$®1ygw Higatinn 4Hd Brpryiendii®ileas then renopved by washing with
hexane, followed by the addition of 40 mMl of triethylene glycol dinethyl

et her and t h& Abeovkepgplbohed pepbl yakwasaiedni sblOutBilano f Ypati untleyddddéi on of
t he polynerization solution, evolution of bubbles was observed.

Subsequentilihe s28. 40 b (22002d8=h BRL)catdmt hnls +98h dentBte LBer: S ERg 2

hours and 30 57
withhexane, followedbytheadditionof45.00gof theabove-mentioned
polyvinyl ether crude product having the hydroxyl group on the end.
Upon the addition, evolution of bubbles was observed and sodium
hydride was thendissolved. The solutionwas transferredtoa 200-ml
autoclave, 30 ml of triethylene glycol dimethyl ether and 23.2 g
of propylene oxide were added thereto and the temperature thereof
was thenraised. Itwaskeptat110°Cfor8hours, followedby cooling
down to room temperature. A decrease in hydrogen pressure was
confirmed as the reaction proceededwhile an increase in temperature
allowed an increase in inner pressure of the autoclave.

A 300-ml eggplant type flask was fed with 5.25 g of sodium
hydroxide (oiliness, 60 to 72%) and an oil content was then removed
by washing with hexane, followed by the addition of 40 ml of
triethylene glycol dimethyl ether and the above-mentioned
polymerization solution. Upon the addition of the polymerization

solution, evolution of bubbles was observed. Subsequently, 28.4

g (2.OOXI04‘mol) of methyl iodide was added over 2 hours and 30
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m nutes. After conpletion of the addition of all of nethyl iodide, the
solution was continuously stirred for additional 5 hours. After that, a
smal | anmount of ethanol was added to confirmthe absence of bubbling.
Subsequently, the solution was added with 60 m of isooctane and then
transferred to a 500-m separation funnel. After washing 10 tinmes with 60
m of pure water, the solvent was renoved using the rotary evaporator under
reduced pressure. Consequently, Conpound 20 was obtained. The yield thereof
was 64mingtes.standard theoretical structure of Conpound 20 estimated from
the feed and the yield of the final product is represented by the follow ng
formula (XXRAfteandoaptalkdovhad dhwbeadiktaonvef ghtl of nedthy] Q08dde],Chren 18] H
CH2Cl H CH20H20- CH2CH2 (O_CH21H2 ) _OcH3 (XXI'l1) OCH2CH3 5 CH3 3.1 [0088] A

1H NVR chayti w%@%mr%dssm%ﬁm 'ﬂafla@dl%qona[ﬁ@ff%bu%rrpai@%éye
Exanple 1 (Production of nyI Et her Pol ymeri zation Product) A 2-liter

separ ahle fl ask e of wi_t h ooct

(7. 30X% nﬁi) gﬁqet an%l %aEQ was aégegaFSnc? ?ﬁﬁeagfg?ﬁyl

et her co Iex Subse uently, 666 4 9 24 nol ) of eth I V|nyI et her was
added &V Ppéﬁqpﬁ&FlY'tﬁgeréﬁépFéﬁnsﬂﬁﬁtP@HeﬂaylFPaﬁgf@ﬂrﬁé to a
2-liter mashlng tank 58 in which it was washed with 200 mM of a 3% by nass
aqueoug&ggqnanﬂﬁndthentransferredtx>a500—mlseparationfunnel. After

washing 10 times with 60 ml of pure water, the solvent was removed
using the rotary evaporator under reduced pressure. Consequently,
Compound 20 was obtained. The yield thereof was 64.1g. A standard
theoretical structure of Compound 20 estimated from the feed and
the yield of the final product is representedby the following formula

(XXII) and a calculated molecular weight of 644.

[0087] [Chem 18]

H CHzCl)H CH2CH,——0—CH2CH2 O—CH2CH: OCHjs (XXID
OCH,CH3 ‘

[0088] A 'H-NMR chart of Compound 20 is as shown in Fig. 20.

[0089] Comparative Example 1

(Production of Vinyl Ether Polymerization Product)

A 2-liter separable flask made of glass was fed with 154 g
of isooctane, 33.6 g (7.30x107! mol) of ethanol, and 0.288 g of a
boron trifluoride diethyl ether complex. Subsequently, 666.4 g
(9.24 mol) of ethyl vinyl ether was added over 3 hours. After that,

the reaction solution was transferred to a 2-liter washing tank,
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of sodi um hydroxi de and then washed with 200 ml of distilled water six
times, followed by renoving the solvent and |ight conponents using a rotary
evapor at or under reduced pressure. Consequently, 680.5 g of a crude product
was obtai ned. The crude product had kinematic viscosities of 123.5 m2/s at
40C and 11.08 mm2/s at 100C. (Hydrogenation of Vinyl Ether Polynerization
Product) Next, the autoclave containing the catalyst prepared in Catalyst
Preparati on Exanple 1 was opened and a liquid |ayer was then renoved by
decant dtfi ¥R icholFovese WAs Wgithg2800nk off ai d9dett Maes aAdePDg godutipe
above-nenti oned crude product. The autoclave was purged with nitrogen and

t hen purfgeddimihhydoadder, afdltlomed/dyhed rétdal0gnl et tHeppedded vatber ei n
while the pressure of hydrogen was adjusted to 3.0 MPaG After retaining

the autg avencd!, FHIGoW! i heHbinlhenaukaekane waa ¢9ghedcbRpbABALs
tenperature. Adecrease in hydrogen pressure was confirnmed as t%e reaction

procee i j ngr int r r | lowed an in in,_ L nner
D cssurB Tl % RS Ak Aret A FB To eduted PR R en it Tuslel Y
hydrogen was suitabl uppl i ed, thereby keeping the inside of the autoclave
at 3.0 9%%2a IRt dut ‘i?/épﬁ%‘guﬁb‘hr@%%l ‘i’/%’f%”?ﬁ"?f ogen and then depressurized,

foll owed by recovering a reaction solution and then renoving the catal yst
t her ef r om by Thiel orardeoproTstf jhatdr dioemas isubjiecoed tiie sa ofofl2By Sewapbsat or
under reduced 59 pressure to renove the solvent and |ight conponents,
therebwt 40°C and 11.08 mm?/s at 100°C.

(Hydrogenation of Vinyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in

Catalyst Preparation Example 1 was opened and a liquid layer was

then removed by decantation, followed by charging 300 g of isooctane

and 100 g of the above-mentioned crude product. The autoclave was

purged with nitrogen and then purged with hydrogen, followed by

increasing the temperature therein while the pressure of hydrogen

was adjusted to 3.0 MPaG. After retaining the autoclave at 140°C

for 2 hours, the autoclavewas cooledtoroomtemperature. Adecrease

in hydrogen pressure was confirmed as the reaction proceeded while

an increase in temperature allowed an increase in inner pressure

of the autoclave. When the pressure of hydrogen decreases, hydrogen

was suitably supplied, thereby keeping the inside of the autoclave

at 3.0 MPaG. The autoclave was purged with nitrogen and then

depressurized, followed by recovering a reaction solution and then

removing the catalyst therefrom by filtration.

The filtratewas subjectedtoarotaryevaporator under reduced
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obt ai ni ng Conpound 21. The yield thereof was 92.0g. A theoretical structure
of Compound 21 estimated fromthe feed is R4 = CH2CH3, Rl, R2, R3 = H, k =
O, p =12.7 (average value), fromthe formula (1) [0090] Conparative
Exanpl e 2 Conmercially avail abl e pol yal kyl ene glycol (PAG oil)

(manuf actured by lIdemtsu Kosan Co., Ltd., trade nane: Daphne Hernetic Ol
PS) was used as Conpound 22. Conparative Exanple 3 A m xture of 10% by nass
of tripropylene glycol nononethyl ether used as an initiator in Exanple 7
and 90%ins sy 6P tdemqics yuhaylsolatendr zpdpddnd tprepepenkents Cotparabiyve
Exanple 1 was used as Conpound 23. [0091] Conparative Exanple 4 (Production
of Vi nyb#iherndcbypeiinzgati on eodiel i thekddft gas senar bl ea thaskerada 10f
glass was fed with 125 g of isooctane, 14.2 g (3.09x10-1 nol) of ethanol,

and O. rifl yorides di y h C e ubs ly,

420.0 §%%%$égf§;ﬁ§méémgéﬂ§§ g?niggéﬁigégmggggdggﬁ ggg? gshgursgﬂﬁgggéction

was exqt;herpic,; so0, .a reac ion §o£Etkon was_kept 45C e flask
the

b .
in an ice-tat e Haflh. Aft@r Phat ; (?%%E?gﬁnvégﬁﬁkfoﬁrgﬁgtﬁcigﬁ§WéEFed to

a 2-liter washing tank, in which it was washed wth 100 ml of a 3% by nass
aqueous{ ol uti on of sodi um hydroxide 60 and then washed with 200 m of
distilled water six tinmes, followed

[0090] Comparative Example 2

Commercially available polyalkylene glycol (PAG
0il) (manufactured by Idemitsu Kosan Co., Ltd., trade name: Daphne
Hermetic 0il PS) was used as Compound 22.

Comparative Example 3

A mixture of 10% by mass of tripropylene glycol monomethyl
etherusedasaninitiatorinExample 7 and 90% bymass of the polyvinyl
ether compound prepared in Comparative Example 1 was used as Compound
23.

[0091] Comparative Example 4
(Production of Vinyl Ether Polymerization Product)

A 1-liter separable flask made of glass was fed with 125 g
of isooctane, 14.2 g (3.09x107! mol) of ethanol, and 0.122 g of a
boron trifluoride diethyl ether complex. Subsequently, 420.0 g
(5.82 mol) of ethyl vinyl ether was added over 5 hours. A reaction
was exothermic, so a reaction solution was kept at 45°C by placing
the flask in an ice-water bath. After that, the reaction solution
was transferred to a 2-liter washing tank, in which it was washed

with 100 ml of a 3% by mass aqueous solution of sodium hydroxide
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by renoving the solvent and |ight conponents using a rotary evaporator

under reduced pressure. Consequently, 416.8 g of a crude product was
obt ai ned. The crude product had kinematic viscosities of 420.6 mmR2/s at 40C
and 24.04 mm®/s at 100C. (Hydrogenation of Vinyl Ether Polynerization
Product) Next, the autoclave containing the catalyst prepared in Catalyst
Preparation Exanple 1 was opened and a liquid |ayer was then renoved by
decantation, followed by charging 300 g of isooctane and 100 of the
above- ot itbeadvweshed pibdue?0 mihefadi atldved wate pwiged inesh gpﬂﬂ@ged and
then purged with hydrogen, followed by obtaining Conpound 24 by the sane
way as dyheémotikgnharsdlwntExadilightlcondgmnartited dswag a%d tha 1y evé\apbeatetri cal
structure of Conpound 24 estimated fromthe feed is R® = CH2CH3, k 0, p=

18.8 (%‘fﬁf&g%ed\ﬁ%e‘bﬁpfﬂe%@utr@e f@BHHEauéﬁiély [ 90823 fﬂb’ﬂ)%r atihue E}SBHBEQ S
Cbnner0|ally avail | e pol yal kylene gl'ycol " { PAG oi manuf act ured by

Idenlts ngln d’, L%h (HHK%&§ ggcg D%Pﬁl emH%EEQi%ggé%itfgecH?%Z&a% used

as C0npoun parati ve tarets
polypropglene gl ygol nonanet hyl ether ayi ng an average nol ecul ar wei ght
of abofi 4 ?tu§édca§nda@4 % T dE Ak EQQnﬁle 12 and 90% by nass of the

pol yvi nyl ether conpound prepared in Conparative Exanple 4 was used as
Conmpouridiyd@bgdhation of Vinyl Ether Polymerization Product)

Next, the autoclave containing the catalyst prepared in
Catalyst Preparation Example 1 was opened and a liquid layer was
then removed by decantation, followed by charging 300 g of isooctane
and 100 g of the above-mentioned crude product. The autoclave was
purged with nitrogen and then purged with hydrogen, followed by
obtaining Compound 24 by the same way as that of Comparative Example
1. The yield was 92.6 g. A theoretical structure of Compound 24
estimated from the feed is R* = CHy;CH;, k = 0, p = 18.8 (average
value from the formula (xx).

[0092] Comparative Example 5

Commercially available polyalkylene glycol (PAG
0il) (manufactured by Idemitsu Kosan Co., Ltd., trade name: Daphne
Hermetic 0il PZ100S) was used as Compound 25.

Comparative Example 6

A mixture of 10% by mass of polypropylene glycol monomethyl
ether (having an average molecular weight of about 440) used as
an initiator in Example 12 and 90% by mass of the polyvinyl ether

compound prepared in Comparative Example 4 was used as Compound
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[0093] For Conpounds 1 to 20 obtained in Exanples 1 to 20 and Conpounds 21
btai ned in Conparative Exanples 1 to 6, kinematic viscosities (at
100C), viscosity indexes, pour points, and volunme resistivity were

to 26 o
40C and
neasur e
each of
of the
nmet hods

d. The results thereof are listed in Tables 1 and 2. In additio
t he conpounds was subjected to an NVMR analysis. The character

n,
stics

respective conpounds were determ ned and eval uated by the foll ow ng

- (1) Kinematic viscosity The kinematic viscosities of sanple oi

were nea8ured at 100C and 40C on the basis of JI'S K2283, respectively.

Vi scos

ty index Fromthe obtained kinematic viscosities, a viscosity in

|
(2)

dex

was det ¢0APAéd on t Rerb@smsoohd3d| s tkKP2283obt3in®durn bdamnp e pdutopdd mnavas

measured on the basis of JI'S K2269.

dried atohPBGnher2 il tboxk cprdehekericefpRirass et xdbRed 0 b 8, WiHna @

charged into a liquid cell for determning a volune resistivity in a

t her nps
for 40

5?&% SQ%H saRaQOéGEclgn&afOGe&?Lg@fscégigyghhﬁg%%?ﬁhgﬁifé%?%?a%%

m pnutes, foll owe y a measurehent usin

met er R8340 manufactured K by Advantest rpaorati on at applied voltage
ARapeSt A T

V. (5)
MHz)

RIVR VO LHMGVES S 59T 4 I NKIRSREMN AT 4 i Fred THSI TRP UiNWE BEQBBOF A Sdet

in Tables 1 and 2. In addition, each of the compounds was subjected
toanNMR analysis. The characteristics of the respective compounds
were determined and evaluated by the following methods:

(1) Kinematic viscosity

The kinematic viscosities of sample 0il were measured at 100°C
and 40°C on the basis of JIS K2283, respectiveiy.

(2) Viscosity index

From the obtained kinematic viscosities, a viscosity index
was determined on the basis of JIS K2283.

{3) Pour point

A pour point was measured on the basis of JIS K2269.

(4) Volume resistivity

The sample was dried at 100°C for 1 hour under reduced pressure
(0.3 to 0.8 mmHg), and charged into a liquid cell for determining
avolume resistivity ina thermostaticbathat 80°C. It was retained
in the thermostatic bath at 80°C for 40 minutes, followed by a
measurement using a ultra-high resistance meter R8340 manufactured
by Advantest Corporation at applied voltage of 250 V.

(5) NMR (H-NMR)

62

(4) Volune resistivity The sanpl e was

80C
e

f 250
) (400



manuf actured by JEQL Ltd. Wth heavy chloroformas a solvent and

tetranethyl silane as an internal standard. Assignnents of peaks and hydrogen
atons in a 1H NWVR chart and the corresponding structures in the general
formula (1) are represented in parentheses on the ends of the respective
lines. Around 1.17 ppm -OCH2CH3 (R9) -OCH2CH(CH3)O (Rb) 1.4 to 1.9 ppm
-CH2CH(OR) - (R1, R2) 3.36 ppm -OCH3 (Ra) 3.25 to 3.65 ppm -CH2CH(OR)- (R3)
-OCH2CH3 (R9) -OCH2CH(CH3)O (Rb) In addition, a peak in arange of 1.4 to
1.9 ppm repredBANMR vhe pedfstmedtusengf INMeAlher bt rdde mame ( K00 Miz)
(XIr1), and a peak in a range of 3.25 to 3.65 ppmrepresents the end

st r uct urgnueh dthacgerer akof.orfll a UMWV hedrvy( ¥MLor®I drdD94] aTabl eedt dadl e 1
Ki nematic Volume viscosities(mm2/s) Viscosity resistivity @O0C @00C

i ndex (ggggkf@?ggg%sg%ggpgﬁigﬂp_ﬁn 2 %axﬁgggg 6. 7x10 Exanpl e 2 Conpound

2 52.59 anpl'e 3 Conpoun 63.97 9.851 138 . 1012

Assignments of peaks and hydrogen atoms in a 'H-NMR chart and
the corresponding structures in the general formula (I) are

represented in parentheses on the ends of the respective lines.

Around 1.17 ppm: -OCH,CHj; (RY)

~OCH,CH (CH3) O- (R®)
1.4 to 1.9 ppm: -CH,CH(OR)- (R}, R?)
3.36 ppm: -OCHs (R#)

3.25 to 3.65 ppm: -CH,CH(OR)- (R?)
-OCH,CH3 (R%)
~OCH,CH (CHs) O- (R°)
In addition, a peak in a range of 1.4 to 1.9 ppm represents
the end structure of the general formula (XII)lor (XIII), and a
peak in a range of 3.25 to 3.65 ppm represents the end structure

of the general formula (XIV) or (XV).
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Exanpl e 4 Conpound 4 107.5 11.89 99 1012 Exanple 5 Conpound 5 89.08 10.56
101 3.8x10 Exanple 6 Conpound 6 45.02 7.067 116 1.1x10 Exanple 7 Conpound
7 116.0 12.72 102 1012 Exanple 8 Conpound 8 56.36 8.768 132 2. 0x10 Exanple
9 Conpound 9 50.44 8.770 154 1.2x10 Exanple 10 Conpound 10 91.88 11.50 114
2.8x10 Exanple 11 Conpound 11 93.82 12.60 130 1012 Exanple 16 Conpound 16
69. 72 8.428 88 1012 Exanple 17 Conpound 17 69.46 8.335 86 OX101-1 Exanple
18 Cowpound 18 75.15 9.568 105 0.1012 Exanple 19 Conpound 19 117.1 12.99
104 2. 9%98%4Exanpl e 2% €rpound 20 33.06 6.315 145 4. 7x10 Conparative
Conpound 21 96.43 10.30 86 5.2x1012 Exanple 1 Conparative Conpound 22 45. 08
10.12 221 3. 7%able lbExanple 2 Conpar ative Conpound 23 55.13 7.463 96

2. 3ol —Exanpl-e3—Net-e—Corppura—23—s—a—d-ure—64—|080895)—Fable—2—Fab
2 Kilnematic Vol ung V|sc03|t|es(anF§PeVP§&6é£ty resistivity Y0f9m?
viscosities( Viscosity resistivity
@40°C @lo0°cC index (Q* cm)
Example 1 |Compound 1 [102.5 11.48 99 6.7x10%°
Example 2 Compound 2 52.59 7.981 120 1.9x10%°
Example 3 Compound 3 | 63.97 9.851 138 4.2x10%
Example 4 Compound 4 |[107.5 11.89 99 3.7x10%%
Example 5 |Compound 5 | 89.08 10.56 101 3.8x10%°
Example 6 [Compound 6 | 45.02 7.067 116 1.1x10%
Example 7 |Compound 7 |116.0 12.72 102 4.3x10%°
Example 8 |[Compound 8 | 56.36 8.768 132 2.0x10"°
Example 9 |Compound 9 | 50.44 8.770 154 1.2x10%
Example 10 |Compound 10| 91.88 11.50 114 2.8x10%°
Example 11 [Compound 11| 93.82 12.60 130 1.6x10%
Example 16 [Compound 16| 69.72 8.428 88 5.4x10"
Example 17 Compound 17| 69.46 8.335 86 1.0x10°
Example 18 |Compound 18| 75.15 9.568 105 9.0x10%
Example 19 |Compound 19|117.1 12.99 104 2.9x10%°
Example 20 |Compound 20| 33.06 6.315 145 4,7x10%
Comparative |, ..ound 21| 96.43 |10.30 86 5.2x10%2
Example 1
Comparative | . oound 22| 45.08 10.12 221 3.7x10%
Example 2
comparative | .. oound 23| 55.13 7.463 96 2.8x10%
Example 3

Note: Compound 23 is a mixture.
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@O0C @00C index (Qcm Exanple 12 Conpound 12 231.5 22.75 120 4.5x10
Exanpl e 13 Conpound 13 184.0 21.61 140 gqX1012 Exanple 14 Conpound 14 130.0
19.43 170 9. 1x10 Exanple 15 Conpound 15 115.0 20.10 199 1011 Conparative
Conpound 24 335.4 22.57 82 4.8x1013 Exanple 4 Conparative Conpound 25 104.9
20.10 217 8.3x1010 Exanple 5 Conparative Conpound 26 151.7 14.83 97
1.2x1011 Exanple 6 Note: Conpound 26 is a mixture. [0096) In Table 1, anbng
t he phy5|cal properties of the conpounds (base oil) in the exanples and the
conpar atlio¥@dxanpl edablehese havi ng ki nematic viscosities of approxi mately
10 M 2 Is at 1000C were described. The compounds of the respective
exanpl es in Tabkbée 2 have high viscosity indexes and volune resistivity
enongh to he . used-as-.nptor-in nnrnfchrnfrlnnrofrr —oi-l—Howevar i
foupd that high Viscosity index an&%ﬂ it esistivity are volume

i nconpatible in the pol yvinyl théﬁoééﬁbéﬁhmmgdsbf Uospasatiyve TERaASBLY L vor

t he|pol yal kyl ene ¢l ycol conpound @06 Conpad@iCve FEianplke 2 |al on& - k)
addiT T hmd 1M 301 R PApRE . 1T 75 74l 50 [Toungobhat Mg MigSEosT Ty
I ndgx h—y ol ESi StV re 1T tTbitewhgnathe YeATRIE et her
(640) i ﬂ‘léJ 3 LCompounc I':‘LB |j:gl4 uglyal r\yﬁ)l??gl yLuI Cii’QuUi’iu q )9\4(1@11
PO do1e 14 Torpound 14 [ T30 19.43 170 9.1x10
Example 15 |Compound 15(115.0 20.10 199 6.0x10""
Comparative |. . ound 24 |335.4 22.57 82 4.8x10%3
Example 4 ‘
Comparative | . ound 25|104.9 20.10 217 8.3x10%°
Example 5
Comparative | . ..ound 26|151.7 14.83 97 1.2x10M
Example 6

Note: Compound 26 is a mixture.

[0096] In Table 1, among the physical properties of the
compounds {(base o0il) in the examples and the compérative examples,
thosehavingkinematicviscositiesofapproximately10nm@/sat100°C
were described. The compounds of the respective.examples in Table
1 have high viscosity indexes and volume resistivity enough to be
used as motor-integrated refrigerator oil. However, it is found
that high viscosity index and high volume’ resistivity are
incompatible in the polyvinyl ether compound 21 of Comparative
Example 1’or the polyalkylene glycol compound 22 of Comparative
Example 2 alone. In addition, from Comparative Example 3, it is
also found that high viscosity index and high volume resistivity
are incompatible when the polyvinyl ether compound is only mixed

with the polyalkylene glycol compound.
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65 I.n Table 2, anong the physical properties of the conpounds (base oil) in
t he exanpl es and the conparative Exanples, those having kinematic
viscosities of approximtely 20 nmR2/s at 100C were described. The conpounds
of the respective exanples in Table 2 have high viscosity indexes and

vol une resistivity enough to be used as notor-integrated refrigerator oil.
However, it is found that high viscosity index and high volune resistivity
are inconpatible in the polyvinyl ether conpound 24 of Conparative Exanple
4 or the pol y&l kgbPéRe2gl 98ONI cBAPoRIMGS D2 b PRk ER T Vf Bih I HI Ghe.

In addition, from Conparative Exanple 6, it is also found that high

vi scosi tpasadex Jand thgbxsnp lae angstise icompy raite vierlboamat e bl €halerhatireg

pol yvi nyl ether conpound is only m xed with the polyal kyl ene gl ycol

conpoundinbRdustr ivals ARl 1 eabi bt uppReX i hathe ypal iy viuay/is ek hen oosp ok of
the present invention has a high viscosity index and.a volunme resistivity

enough 5oshe;puged 4 ?an%ﬂﬁsegfaéh%dfé§%§E9%éte9[an§5nllfs a5 MRllle 3%ave

excel l ent  conpati bi a natura rigerant excel I ent
Iubricaélo r oper, .‘T%%refore, it .can be used as lubricating.oil for a
compr 6oB1 81 TRFPPGETS: dPIESE=a Ak AT e PR gL PARIGL 1 'gh B° Bétise of
excell ent conpatibility to various HFC refrigerants, it can be used as
| ubri ca@BngobPE-fLBEearasrpr sssrdaeraftpirgeiat orloveyenyl ofly drqwis HRE
refrigerants. 66
high viscosity index and high volume resistivity are incompatible
in the polyvinyl ether compound 24 of Comparative Example 4 or the
polyalkylene glycol compound 25 of Comparative Example 5 alone.
In addition, from Comparative Example 6, it is also found that high
viscosity index and high volume resistivity are incompatible when

the polyvinyl ether compound is only mixed with the polyalkylene

glycol compound.

Industrial Applicability

[0097] The polyvinyl ether compound of the present invention
has a high viscosity index and a volume resistivity enough to be
used as motor-integrated refrigerator oil, as well as excellent
compatibility with a natural refrigerant and excellent lubrication
property. Therefore, it can be used as lubricating oil for a
compression refrigerator for a natural refrigerant. 1In addition,
because of excellent compatibility to various HFC refrigerants,
it can be used as lubricating oil for a compression refrigerator

for any of various HFC refrigerants.
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Further, the polyvinyl ether conpound of the present invention can be used
in a mxture refrigerant provided as a m xture thereof wth a natural
refrigerant such as carbon dioxide, for exanple, any of m xture
refrigerants conposed of any one of a HFC refrigerant, a
fluorine-containing ether refrigerant, and a fluorine-free ether
refrigerant such as dinethyl ether and anyone of natural refrigerants such
as carbon di oxi de, ammoni a, and hydrocarbon. Further, for inproving .
conpati bi | i t yFrgtherefthgppanvinytd cdrer pempssadasd sheoxesea it Feahionf
other lubricating oil for conpression refrigerators. 67 CLAIMS 1. A

pol yvi ngbnebdearsednpoandixtharace érigedabhy monprded g anmakkykenehgtgcHl or
pol yoxyal kyl ene glycol unit and a vinyl ether wunit in a nolecule and having

a nol ecyiah wenghtidal adfangr RintB3®icH a3, Abor? ddDAUyVi fyh etdRsle,
conpound, which has a nol ecular weight in the range of 300 to 3,000 and is

obtal ned, O PRYXIBLEZ D8 Y4 LY ant EILRGLSAMPOHRAS 4L bBS RERSANEE Ol pdhe,

poI ynerization 1ni Iat or, ar acter Int east

polynerization initiator ,and the vinyl ether conpound contains an al kyl ene
o R G e Al o R0 e b g Bt e e P SnaenRRea b ihe s ar

conpound according to claiml1l or 2, <conprising a structure represented by
t he geneedkriperpoitasyqh) as digesmyljetherandanyoneofnatural refrigerants

such as carbon dioxide, ammonia, and hydrocarbon.
Further, for improving compatibility to a refrigerant, it can
be used as amixture with any of other lubricatingoil for compression

refrigerators.
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I1IRRI RBI GCCCdA (1) (RROnNMRa R21 ORO2 OA wherein R, R, and R3
each represent a hydrogen atom or a hydrocarbon group having 1 to 8 carbon
atons, whi chnaybe identical to or different from one another; Rbrepresents
a dival ent hydrocarbon group having 2 to 4 carbon atonms; Ra represents a
hydrogen atom an aliphatic 68 or alicyclic hydrocarbon group having 1 to
20 carbon atons, an aromatic group which has 1 to 20 carbon atons and may
have a substituent, an acyl group having 2 to 20 carbon atonms, or an
oxygen-contai ning hydrocarbon groupAédMyg 2 to 50 carbon atons; R4
represents a hydrocarbon group having 1 to 10 carbon atons; when there are
two or nore af. eagphlefriRgl BitheandoRbouhkdey chayabeecirderd bgl cbapetising
different fromone another; mrepresents an average value of 1 to 50; k

repr eseﬁﬁalgﬁ}l@iﬁ%réﬂﬁc ?'diepeﬁyexﬂzﬁlﬁ%leﬂer&Pﬂ'x@é?'ﬂrﬁ@ﬁn@@rﬁgﬁ/l‘éékﬂ%rOf 0

to 50; en p_eac represent 2 of nmore, constitutional unit may be

in bl ock ar r and n t.here ar )

| dent | oAt 26y SR BT BAE ORI ol a2 BBy ¥R i I P Eo R ound
according to claim3, wherein Ra is an alkyl group having 1 to 4 carbon
atoms. %0 Fh@Ybl yvinyl ether conpound according to claim3, wherein mis 2
or nore in the general fornmula (I). 6. The polyvinyl ether conpound
according to claim1 or 2,

2. A polyvinyl ether compound, which has a molecular weight
in the range of 300 to 3,000 and is obtained by polymerizing vinyl
ether compounds in the presence of a polymerization initiator,
characterized in that at least one of the polymerization initiator
and the vinyl ether compound contains an alkylene glycol residue

or a polyoxyalkylene glycol residue.

3. The polyvinyl ether compound according to claim 1 or 2,

comprising a structure represented by the general formula (I):

[Chem 1]
R' R® R" R®
B NI
c—cC c—C ()
VT \[ T
R? O(RP0),R? R?  OR*

wherein R', R?, and R® each represent a hydrogen atom or a hydrocarbon
grouphavingl to 8 carbonatoms, whichmaybe identical toordifferent
from one another; R® represents a divalent hydrocarbon group having

2 to 4 carbon atoms; R® represents a hydrogen atom, an aliphatic
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conprising a structure represented by the general forrmula (I1): Rec-[
[(ORd)a- (A b-(ORf)ed c-Re)d (I1) wherein R represents a hydrogen atom an
al kyl group having 1 to 10 carbon atons, an acyl group having 2 to 10
carbon atons, or a hydrocarbon group having 1 to 10 carbon atons and havi ng
2to 6 69 binding sites; each of Rd and Rf represents an al kyl ene group
having 2 to 4 carbon atons; each of a and e represents an average val ue of
0 to 50; c represents an integer of 1 to 20; Re represents a hydrogen atom
an al kyPrgrlogy Haig hgdIoeareongaoyemat bl tar CFxor9n gEons  HRFIR Y10 10
carbon atons, or an acyl group having 2 to 10 carbon atons; and when a
and/ or griosp2whichohes (ORd) 2andAobofhORE pmanand Apay neyvéea i subsntonent, i n

bl ock; (A) is represented by the general formula (I11): [Chem2] R5 RY

4c-c~-- gy é&yl)gréﬁ%%im "2 B yherLigoRat I, 8Rdakio0pcdn L epiesenisga

hydrogen atom or a hydrocarbon group having 1 to 8 carbon atons, whi chmay

be identical t r.dj e .fro e canot her.: It i ent
hydroca&1 %%Oﬁra%l?%nhg‘iff‘%“gg qAY%rﬁéoycg?bgﬁ &agﬁjsdnor%%agﬁ’vglﬁi%%%d%oﬁé% big)n
group containin et her-bonded oxygen and having 2 to 20 carbon atons; RO
r epr eseRYETogak @POQ§Hu§tBﬁV&PgalhgﬂinéFﬁﬁﬁ”bP%ﬁﬂsﬁaVPﬁ& §DEEE2BTEar BONn
atons; n represents an average value of 0 to 10; when n represents 2 or
or more of each of R?*, R®, and R*, they may be identical to or different

fromone another; mrepresentsanaveragevalueof 1to50; krepresents
an average value of 1 to 50; p represents an average value of 0
to 50; when k and p each represent 2 or more, constitutional units
may be in block or in random; and when there are two or more of

RPO, they may be identical to or different from one another.

4. The polyvinyl ether compound according to claim 3, wherein

R* is an alkyl group having 1 to 4 carbon atoms.

5. The polyvinyl ether compound according to claim 3, wherein

m is 2 or more in the general formula (I).

6. The polyvinyl ether compound according to claim 1 or 2,
comprising a structure represented by the general formula (II):
RO-[ [(OR%) s~ (B)p=(OR%)e) c-R°1q (II)
wherein R® represents a hydrogen atom, an alkyl group having 1 to
10 carbon atoms, an acyl group having 2 to 10 carbon atoms, or a

hydrocarbon group having 1 to 10 carbon atoms and having 2 to 6
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more, constitutional units may be identical to or different from one
another; R5 to RO may be identical to or different fromone another in
every constitutional unit; and when there are two or nore of R 80, they may
be identical to or different fromone another; b is 3 or nore, dis an
integer of 1 to 6; when a and e are zero (0), 70 n represents an integer of
1 or nore in one of the constitutional wunits (A). 7. The pol yvinyl ether
conmpound according to claim1 or 2, conprising a structure represented by

t he gendrialdifroy sultes(| &ch dER] (E0R REreMHese@R 9 dnRol ¥y \gnetmmaimhRVingd, A,
a, b, d, and e are identical with those of the general forrmula (I11); RO

represeqﬁ&xa4hyﬂmﬂmﬁﬂ1aﬁdma; ancH bl a0wddpe hapragehtkoahlaarbge &hooe, an
al koxy group having 1 to 10 carbon atons, an acyl group having 2 to 10

b { , d t i

210 6 BnaiRe Y Lottt GRaRPeR, 81648 FBY 1904 Drd0eGRLLan Lo pagl
b d bl d b th d Q).

o ot By A AL a&Oﬂ%&f&%ﬁFﬂ%ﬁf‘& oRoug, The

pol yvi n et her conpound according to cI aiml or 2, npri si n% a bl ock or

r andom &GyeIRgme Qﬂf‘%wacré?ﬂrhlaﬁé?ms(ra?raa%wll tgmou@nﬁﬁvaﬁgt-? r&prdsenreanby

t he general forrrula (rr1): [Chem 3] RS R7
atoms; and when a and/or e is 2 or more, (ORY) and/or (ORf) and (A)

may be in random or in block; (A) is represented by the general

formula (III):

[Chem 2]
R® R’
P
fo—c (1)
|6 I 8 9
R® 0(R%), R

whereinRS,R6,andR7eachrepresentsa}nmhogenatomcn:ahydrocarbon
grouphavingl to8carbonatoms, whichmaybe identical toordifferent
from one another; R® represents a divalent hydrocarbon group having
1 to 10 carbon atoms or a divalent hydrocarbon group containing
ether-bonded oxygen and having 2 to 20 carbon atoms; R® represents
a hydrogen atom or a hydrocarbon group having 1 to 20 carbon atoms;
n represents an average value of 0 to 10; when n represents 2 or
more, constitutional units may be identical to or different from
one another; R®° to R°may be identical to or different from one another
in every constitutional unit; and when there are two or more of
R%0, they may be identical to or different from one another; b is

3 or more, d is an integer of 1 to 6; when a and e are zero (0),
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Rs Q 00), R wherein R5, R6, and R7 each represent a hydrogen atomor a
hydr ocarbon 71 group having 1 to 8 carbon atons, which maybe identical to
or different fromone another; R8 represents a dival ent hydrocarbon group
having 1 to 10 carbon atons or a dival ent hydrocarbon group contai ning

et her - bonded oxygen and having 2 to 20 carbon atonms; R9 represents a

hydr ogen atom or a hydrocarbon group having 1 to 20 carbon atons; n
represents an average value of 0 to 10; when n represents 2 or nore,

const i t Ut iRARHeSATIES araynbededent aPTtObe 1 fng @ft theoroneid tasdonel: R5
to RO may be identical to or different fromone another in every
consti t uirdicgwal (Anj t; and when there are two or nore of R80, they may be
identical to or different fromone another; and (b) a constitutional unit
represented by the general fornmula (V) : [Chem4] R10 R11 - b-cj- (v) Rl12
R13 wherein R10 to R13 each represent a hydrogen atom or a hydr ocar bon

group having t 0. car t i r dlff rent
from one anot#erom?e %%gyﬁhiﬁéﬁgﬁﬁfMQ? |ca HngJ gfé%t Frgﬁlone

another in every constjitutional unit. ;he poggV|nxsraEh%r co

accor di fP"RF G H I %, ST ke ??Pgeﬁeﬂ§ﬁ og¥nt LRy, Br §V1 ‘0in
the general formla
= [ (ORY) 2= (R) p~ (OR®) ¢14-R? (IV)

wherein R% RY, A, a, b, d, and e are identical with those of the
general formula (II); RY represents a hydrogen atom, an alkyl group
having 1 to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, an acyl group having 2 to 10 carbon atoms, or a hydrocarbon
group having 1 to 10 carbon atoms and having 2 to 6 binding sites:;
when a and/or e is 2 or more, OR® and/or ORf and A may be in random
or in block; and when both a and e are zero (0), n represents an

integer of 1 or more in one of the structural units A.

8. The polyvinyl ether compound according to claim 1 or 2,
comprising a block or random copolymer which contains:

{a) a constitutional unit represented by the general formula
(I1I1):

[Chem 3]

5

s

|
R6

7

+— (H

(R°0), R?

OoO—0O—2

wherein R°, R®, and R’ each represent a hydrogen atom or a hydrocarbon
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(1) . 72 10. The polyvinyl ether conpound according to claim9, wherein Re
is a hydrogen atomand ¢ = 1 in the general formula (I1). 11. The pol yvinyl
et her conpound according to claim7, wherein Rc is a hydrogen atomand a =
O in the general fornmula (I1V). 12. The pol yvinyl ether conpound according
to claim1l, wherein RO is a hydrogen atom d =1, and e = 0 in the general
formula (1V) . 13. The pol yvinyl ether conpound according to claim®6,
wherein, in the general fornmula (11), all of R5 to R7 are hydrogen atons in
(A , ndrouwwhavenaddocasboh a dms 4whahah oay bef idémehi ¢l togrr dbféerenhd RS
is a dival ent hydrocarbon group having 2 to 4 carbon atons. 14. The

pol yvi n¥lrcat bae Lonposmnd RECESH b ign t © aclaval ént whelidarbém griveipgrael al
formula (1V), all of R5 to R7 are hydrogen atoms in (A), n is an average

val ue off QtqA caa']:qiad?f‘eatfgmst hem d 541l Of e P18y dr SPL 1R8N | &r@uﬂ' H@ﬁ@ginlng

hydr ocar bon group haV|ng to 4 carbon atons. 15. The polyvinyl ether

ComoUN SESOr I 0T kOl fing SPTRLB 08, Ao SLIVSHLY 3 L SERLEY by

R14 R16 Rla C 15 -C CCCGCGCGCx;5 (V1) 17 X 15 111 17 X T11\/ 17 115y
R OR | R ordrogenadqeny dhe hydrocarbon gréup having 1 to 20 carbon atoms;

n represents an average value of 0 to 10; when n represents 2 or
more, constitutional units may be identical to or different from
one another; R®> toR°may be identical to or different from one another
in every constitutional unit; and when there are two or more of
R?°0, they may be identical to or different from one another; and

(b) a constitutional unit represented by the general formula
(V)

[Chem 4]

} V)
3

wherein R'® to R!? each represent a hydrogen atom or a hydrocarbon
group having 1 to 20 carbon atoms, which may be identical to or
different from one another; and R'® to R!® may be identical to or

different from one another in every constitutional unit.

9. The polyvinyl ether compound according to claim 6, wherein
R° is a hydrogen atom, a = 0, and/or e = 0 in the general formula

(IT).
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wherein R14, R15, and R16 each represent a hydrogen atom or a hydrocarbon
group having 1 to 8 carbon atons, which nay be identical to or different
fromone another; Rh represents a dival ent hydrocarbon group having 2 to 4
carbon atons; R17 represents a hydrocarbon group having 1 to 10 carbon
atons; when there are two or nore of each of Rh and R17, they may be
identical to or different fromone another; pis an average value of 1 to
50; x+x' and y+y' each represent 1 to 50; and when each of x, x' , y, and
y' represents 2 or nore, constitutional wunits may be in block or in random
16. The pol yvinyl ether conpound according to claim3, conprising a

pol ymeri zed prdduthe pehivchinyl ebhar msddppndistagrdsnartd alaiat®orwharairyl ene
gl ycol compound or a polyoxyal kyl ene conpound represented by the general
formul artVik) a h¢aemgeh BaofORmdNcOH (1VIinl)theheyegigraRa fapngsentBI | hydr ogen
atom an aliphatic or alicyclic hydrocarbon group having 1 to 20 carbon
atons, an aromatic group which has 1 to 20 carbon atons and nmay have a
substituent, an acyl group having 2 to 20 carbon atons, or an

oxygen- cont ai ni,ng.,hydr acar.bo 74 group having 2 to 5Q carbon.atoms: Rb
represents a gﬂVa?%%#xﬁVGW%EgHBBﬂegé?@ﬁﬁ“ﬂﬁ%?%ﬁoEdf%gixkﬁiﬁbﬂ'gt%ﬁéFeéﬂd m
represents an average value of 1 to 50; and polynerizing vinyl ether
conpound&s iEpReb¥RTEgehHy A8 goferals Of dmihe @@nenal formula (IV).

12. The polyvinyl ether compound according toclaimll, wherein

RY is a hydrogen atom, d = 1, and e = 0 in the general formula (IV).

13. Thepolyvinyl ether compound according toclaim6, wherein,
in the general formula (II), all of R® to R’ are hydrogen atoms in
(A), n is an average value of 0 to 4 and one of them is 1 or more,

and R® is a divalent hydrocarbon group having 2 to 4 carbon atoms.

14. Thepolyvinyl ether compound according toclaim7, wherein,
in the general formula (IV), all of R® to R’ are hydrogen atoms in
(A), n is an average value of 0 to 4 and cone of them is 1 or more,

and R® is a divalent hydrocarbon group having 2 to 4 carbon atoms.
15. The polyvinyl ether compound according to claim 1 or 2,

comprising a structure represented by the general formula (VI):

[Chem 5]
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[Chem 7] RL CGC-R3 (VIIl) R2 OR4 wherein R1, R2, and R3 each represent a
hydr ogen atom or a hydrocarbon group having 1 to 8 carbon atons, whi chmaybe
identical to or different fromone another; and R4 represents a hydrocarbon
group having 1 to 10 carbon atoms. 17. The pol yvi nyl ether conpound
according to claim3, conprising a polynerized product, which is obtained
by: using as an initiator an acetal conpound represented by the general
formul a (IX) [Chem 8] XRbOmRa RI-CHC -R3 (I X) R2 O-R4 wherein, Rl to
R4, Ra, Rb 6M ar g4l ,Qﬁnt Galiew th thos 16d ari bed ,.abovg; B to R3 may be
i denti cal o\ ff rep o] anot e Rth re e fwo\ or nore RbO,
the two ' aanlner
and poly |2||ng the orrpou d re|pr S nt Fd ] th ener a
fornula (WRE)oR! E ,§l g;ﬂ? %t her ccmsdl r@qﬂ %im 3,
conprising a polynerize Qroduct which is obtaln d by: using as an

initiator an acetal con%(ﬁhﬁ&hr‘@p‘r‘gs“e'm'e'd—by—rh'e'

whereinR!!, R'®, andR!'® each represent a hydrogen atomor a hydrocarbon
grouphavingl to 8 carbonatoms, whichmaybe identical toordifferent
from one another; R" represents a divalent hydrocarbon group having
2 to 4 carbon atoms; R'’ represents a hydrocarbon group having 1
to 10 carbon atoms; when there are two or more of each of R" and
R'’, they may be identical to or different from one another; p is
an average value of 1 to 50; x+x’ and y+y’ each represent 1 to 50;
and when each of x, x’, vy, andy’ represents 2 or more, constitutional

units may be in block or in random.

16. The polyvinyl ether compound according to claim 3,
comprising a polymerized product, which is obtained by:

using as an initiator an alkylene glycol compound or a
polyoxyalkylene compound represented by the general formula (VII):

[Chem 6]

Jm—OH VIl

wherein R? represents a hydrogen atom, an aliphatic or alicyclic
hydrocarbon group having 1 to 20 carbon atoms, an aromatic group
which has 1 to 20 carbon atoms and may have a substituent, an acyl

grouphaving2 to 20 carbonatoms, or anoxygen-containinghydrocarbon
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general formula (X): [Chem 9] O(Rbp)mRa R1-Chi-C -R3 (X) R2 O (RbO)m -Ra
wherein, RL to R3, Ra, Rb, and mare identical wth those described above;
Rl to R3 nmay be identical to or different fromone another; when there are
t'wo or nore RbO, the two or nore RbO may be identical to or different from
one anot her; and polynerizing the vinyl ether conpounds represented by the
general formula (VII1). 19. The pol yvinyl ether conpound according to claim
3, conprising a polynerized product, which is obtained such that an acetal
conpoundyraps kaenhg® ty SOl riemea bdmé pRAveareXpnisch dbtal eet hylly oceationng
one nol ecul e of an al kyl ene glycol or pol yoxyal kyl ene glycol conmpound

represenjsliphaiggenesad chebow atodkk)and txxhr@F@eséﬁtafoéﬁcaA}@.c&je Favivy |
et her conpound represented by the general fornula (X): [Chem 10] R1 C=C

-R3 (XI) 0] Ra wherein R1 to R3, Ra, Rb, and mare identical wth
t hose deos%rﬁlzbt%l éggo%/lga;i Rl to R3 may be identical to or different from one

anot her; when there are t or nore RbO the two or nore O .may be
i denti cal polymerlazfng \\I\Qnyl ether compounds representedggl the ><f:;eneral

formula (VIII):
[{Chem 7]
1
R—f=¢—F° Vi)
R? OR*

wherein R, R?, and R® each represent a hydrogen atom or a hydrocarbon
grouphavingl to8carbonatoms, whichmaybe identical toordifferent
from one another; and R! represents a hydrocarbon group having 1

to 10 carbon atoms.

17. The polyvinyl ether compound according to claim 3,
comprising a polymerized product, which is obtained by:
using as an initiator an acetal compound represented by the

general formula (IX):

[Chem 8]
0(RP0)-R?
R'—CH—C -R® (1X)
IIRZ (') -R*

wherein, R! to R4, R?, Rb, and m are identical with those described
above; R! to R?® may be identical to or different from one another;

when there are two or more RPO, the two or more R°0O may be identical
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to qor different fromone another is isolated and used or directly used as
an initiator, and the vinyl ether conpounds represented by the general
formula (M 11) are then polynerized. 20. The polyvinyl ether conpound
according to claim3, conprising a structure with one end represented by
the general formula (XII) or (XII1): [Chem1l] Rt R3 1 1 HCGC- (XIl ) R2
(RboomRa R R31 | HCGICG (XI 11) R2 OR4 wherein RL to R4, Ra, Rb, and m
are identical with those described above; RlL to R3 may be identical to or

di f f er ento foonddhife memt hErom FHewhronthbereande two or nore RbO, the two or
nore RbO may be identical to or different fromone another; and another end

E;}O{/;esent ed bypdhmaeneind 108 Ry X Miepr cénpdunfShespiikeRt eB3byCtel

general formula (VIII).

18. The polyvinyl ether compound according to claim 3,
comprising a polymerized product, which is obtained by:

using as an initiator an acetal compound represented by the
general formula (X):
[Chem 9]

O(RP0),rR®
R'—CH—C -R? (X)
,{2 (l) (RbO)m -R?

wherein, R!' to R?, R?, R®, and m are identical with those described
above; R! to R® may be identical to or different from one another;
when there are two or more R°0, the two or more RO may be identical
to or different from one another; and

polymerizing the vinyl ether compounds represented by the

general formula (VIII).

19. The polyvinyl ether compound according to claim 3,
comprising a polymerized product, which is obtained such that an
acetal compound represented by the general formula (X) and obtained
by reacting one molecule of an alkylene glycol or polyoxyalkylene

glycol compound represented by the general formula (VII) with one
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R2 Q(RobOnRa Rl R3 | I G ICH (XV) R2 OR4 wherein R to R3, R3, Rb, and
m are identical with those described above; R to R3 nay be identical to or
different fromone another; when there are two or nore RbO the two or nore
RbO may be identical to or different fromone another. 21. The pol yvinyl

et her conpound according to claim15, conprising a polynerized product,
which is obtained by: using as an initiator al kylene glycol or

pol yoxyal kyl ene glycol represented by the general formula (XVl): [Chem 13]
HO ( RO lequdé o awmengil retiRe n epnesend ¢ ep reiseal tert by dveozendonl dogsomp liravi ng
2 to 4 carbon atons; and p represents an average value of 1 to 50; and

pol yneri@mg vinyl ether conpounds represented by the general 78 f fornula
(XVI1): [Chem14] (XV I | ) R4 )15 Rls OR1l7

[Chem 10]

R—C=C—R’ (XD
R? O(R°O), R?
wherein R! to R, R?®, R®, and m are identical with those described
above; R! to R® may be identical to or different from one another;
when there are two or more R°0O, the two or more R°0 may be identical
to or different from one another is isolated and used or directly

used as an initiator, and the vinyl ether compounds represented

by the general formula (VIII) are then polymerized.

20. The polyvinyl ether compound according to claim 3,
comprisingastructurewithone endrepresentedbythe general formula
(XII) or (XIII):

[Chem 11]

1

i
c—
2 CL (R°0)..

1

3

R
HCI: XH)
R

3

t
HC
b2

R
i XD

wherein R! to R*, R?, R, and m are identical with those described

above; R! to R® may be identical to or different from one another;
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wher,ein R14, R15, and R16 each represent a hydrogen atom or a hydrocarbon
group having 1 to 8 carbon atons, whichmay be identical to or different
from one another; and R17 represents a hydrocarbon group having 1 to 10
carbon atons. 79

when there are two or more R°0, the two or more RPO may be identical
to or different from one another; and
another end represented by the general formula (XIV) or (XV):

[Chem 12]

—C—CH X1V)

3

?
—CH (Xv)
2 b
wherein R to R?®, R?* RP, and m are identical with those described
above; R' to R’ may be identical to or different from one another;

when there are two or more R°0, the two or more RO may be identical

to or different from one another.

21, The polyvinyl ether compound according to claim 15,
comprising a polymerized product, which is obtained by:

usingasaninitiatoralkyleneglycolorpolyoxyalkyleneglycol
represented by the general formula (XVI):
[Chem 13]

HO—— (R"O)—H (XV1)

wherein R" represents a divalent hydrocarbon group having 2 to 4
carbon atoms; and p represents an average value of 1 to 50; and

polymerizing vinyl ether compounds represented by the general
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formula (XVII):

[Chem 14]

R¥—c—c —R" (XVI1)
|L15 OR17
whereinR'¥, R'®, andR'® each represent a hydrogen atomor a hydrocarbon
grouphavingl to8carbonatoms, whichmaybe identical toordifferent

from one another; and R'’ represents a hydrocarbon group having 1

to 10 carbon atoms.

79





