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(57) ABSTRACT 
The present invention relates to a compound represented by 
Formula (1) and a polymer obtained using the compound: 

Wherein R1 is phenyl Which may have substituents, Q1 is 
hydrogen, halogen, alkyl having 1 to 10 carbon atoms, 
cyclopropyl, cyclobutyl, cyclopentyl, cycloheXyl, cycloheX 
enyl or phenyl in Which optional hydrogen may be replaced 
by halogen or alkyl having 1 to 5 carbon atoms, (2) 

and Q2 is a group represented by Formula (2) Wherein the 
code < represents a bonding point With silicon, l, m, n and 
p are independently 0, 1, 2 or 3, A1 to A4 are independently 
a single bond, 1,4-cyclohexylene, 1,4-cyclohexenylene, a 
condensed ring group having 6 to 10 carbon atoms Which is 
a divalent group, or 1,4-phenylene, Z0 to Z3 are indepen 
dently a single bond, —CH=CR—, —CEC—, —COO—, 
—OCO—, or alkylene having 1 to 20 carbon atoms, and Z4 
is a single bond, —CH=CH—, —CEC—, —COO—, 
—OCO—, or alkylene having 1 to 20 carbon atoms. And Y1 
in Formula (1) is the group de?ned in Claim 1. 
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COMPOUND HAVING SILSESQUIOXANE 
SKELETON AND ITS POLYMER 

FIELD OF THE INVENTION 

[0001] The present invention relates to a compound hav 
ing a silsesquioxane skeleton, a polymer obtained using the 
compound, and uses of the polymer. 

BACKGROUND OF THE INVENTION 

[0002] Polyorganosiloxane has excellent heat resistance, 
Weatherability and surface-modifying function, and there 
fore it is used for semiconductor insulating protective ?lms, 
?ame retardants and coating material additives. For 
example, a coating agent prepared by blending an organic 
polymer With polyorganosiloxane can provide the surface of 
a material coated With the agent With functions such as Water 
repellency. The representative examples of the organic poly 
mer are acryl resins, polyurethanes and alkid resins. In 
general, hoWever, these polymers do not have a good 
compatibility With polyorganosiloxane. Accordingly, there 
have been the problems that the coating agent is liable to 
become cloudy by blending polyorganosiloxane, and that a 
coating ?lm obtained from the coating agent is liable to be 
Whitened. That is, an addition amount of polyorganosiloxane 
has been restricted. 

[0003] It has so far been knoWn that an introduction of a 
polysiloxane structure into principal chain and/or side chain 
of an organic polymer makes it possible to improve the 
characteristics of the polymer such as heat resistance, Water 
repellency and Weatherability. Disclosed in, for example, the 
patent document 1 is a process in Which a polysiloxane 
containing polymer is radically copolymeriZed With other 
addition-polymeriZable monomers to thereby produce a pol 
ysiloxane graft copolymer having a polysiloxane structure in 
a side chain. Polysilsesquioxane having a structure in Which 
1.5 oxygen atom is bonded to one silicon atom is disclosed 
in the patent document 2. It is described in the document that 
a polysilsesquioxane derivative having a polymeriZable 
unsaturated bond and tWo or more functional groups such as 
hydroxyl group and alkoxy group is copolymeriZed With 
other addition-polymeriZable monomers to thereby obtain a 
vinyl polymer into Which a siloxane side chain is introduced. 
All of them are considered to be excellent in heat resistance, 
Water repellency and Weatherability as compared With the 
homopolymers of the other addition-polymeriZable mono 
mers. 

[0004] It has so far been tried to enhance the content of a 
polyorganosiloxane structure in an organic polymer for the 
purpose of improving the characteristics as described above. 
HoWever, in the foregoing organic polymer having a poly 
organosiloxane structure, such a high improving effect as 
expected has not been provided to the characteristics such as 
heat resistance, Water repellency, Weatherability and electric 
insulating property. Accordingly, strongly desired is a poly 
organosiloxane having a structure Which further elevates 
characteristics such as heat resistance, Water repellency and 
Weatherability in the organic polymer. 

[0005] Patent document 1: JP 560-231720 A/1985 

[0006] Patent document 2: JP 562-275132 A/1987 

[0007] An object of the present invention is to provide a 
useful polysilsesquioxane derivative in order to solve the 
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problems described above, and another object is to provide 
a novel polymer obtained by using the derivative. Still 
another object is to provide a coating agent, a plastic 
substrate and an optical material each obtained by using the 
polymer. 

SUMMARY OF THE INVENTION 

[0008] First, terms and codes used in the present invention 
shall be explained. The term “optional” shoWs that not only 
the position but also the number are optional. For example, 
When “optional —CH2— in alkyl may be replaced by 
—O— or —CH=CH—” is expressed, plural —CH2— may 
be replaced by different groups respectively. Examples in 
such case are alkyl, alkoxy, alkoxyalkyl, alkoxyalkenyl and 
alkenyloxyalkyl. Alkyl and alkylene are used as groups 
including both of linear group and branched group unless 
otherWise described. The examples of halogen are ?uorine, 
chlorine and bromine. 

[0009] The present invention is constituted by the folloW 
ing items [1] to [40]. 

[0010] [1] A compound represented by Formula (1): 

(1) 

[0011] Wherein R1 is phenyl in Which optional hydrogen 
may be replaced by halogen or alkyl having 1 to 5 carbon 
atoms; in the alkyl having 1 to 5 carbon atoms, optional 
—CH2— Which is not adjacent to each other may be 
replaced by —O—, and optional hydrogen may be replaced 
by halogen; Q1 is hydrogen, halogen, alkyl having 1 to 10 
carbon atoms, cyclopropyl, cyclobutyl, cyclopentyl, cyclo 
hexyl, cyclohexenyl or phenyl in Which optional hydrogen 
may be replaced by halogen or alkyl having 1 to 5 carbon 
atoms; in the alkyl having 1 to 10 carbon atoms and the alkyl 
having 1 to 5 carbon atoms Which is a substituent of phenyl, 
optional —CH2— Which is not adjacent to each other may 
be replaced by —O—, —CH=CH— or —CEC—, and 
optional hydrogen may be replaced by halogen; and Q2 is a 
group represented by Formula (2): 

[0012] Wherein the code < represents a bonding point With 
silicon; l, m, n and p are independently 0, 1, 2 or 3; A1, A2, 
A3 and A4 are independently a single bond, 1,4-cyclohexy 
lene, 1,4-cyclohexenylene, a condensed ring group having 6 
to 10 carbon atoms Which is a divalent group, or 1,4 
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phenylene; in these rings, optional —CH2— Which is not 
adjacent to each other may be replaced by —O—, and 
optional —CH= may be replaced by —N=; optional 
hydrogen in all rings may be replaced by halogen, —CN, 
—NO2 or alkyl having 1 to 5 carbon atoms; in the alkyl 
having 1 to 5 carbon atoms, optional —CH2— Which is not 
adjacent to each other may be replaced by —O—, 
—CH=CH— or —CEC—, and optional hydrogen may be 
replaced by halogen; Z0, Z1, Z2 and Z3 are independently a 
single bond, —CH=CH—, —CEC—, —COO—, 
—OCO—, or alkylene in Which the number of carbon atoms 
is 1 to 20, and optional —CH2— may be replaced by —O—, 
—S—, —NH—, —SiR22—, SiR22O—, —OSiR22—, 
—OSiR22O—, —SiR22OSiR22—, —COO—, —OCO—, 
—CH=CH— or —CEC—; R2 is halogen, alkyl having 1 to 
10 carbon atoms, cyclopropyl, cyclobutyl, cyclopentyl, 
cycloheXyl, cycloheXenyl, or phenyl in Which optional 
hydrogen may be replaced by halogen, or alkyl having 1 to 
5 carbon atoms; in the alkyl having 1 to 10 carbon atoms and 
the alkyl having 1 to 5 carbon atoms Which is a substituent 
of phenyl, optional —CH2— Which is not adjacent to each 
other may be replaced by —O—, —CH=CH— or 
—CEC—, and optional hydrogen may be replaced by halo 
gen; Z4 is a single bond, —CH=CH—, —CEC—, 
—COO—, —OCO—, or alkylene in Which the number of 
carbon atoms is 1 to 20 and optional —CH2— Which is not 
adjacent to each other may be replaced by —O—, 
—COO—, —OCO—, —CH=CH— or —CEC—; and Y1 
is halogen, —OM1-, —SM1-, —CHO, —COOR3—, 
—CSOR3—, —CSSR3—, —NHR4—, —COX1—, 
—CSX1—, —OCOX1—, —OCOOR3—, —N=C=O, 
—CN, —CECH, —CR5=CH2, —CR5=CR6COOR3, 
—CH=CR5CR6=CH2, —SO2X1, —SiR22X1, 
—SiR22OR3, —SiR22OCOR7, —SiR22OC(CH3)=CH2, 
—SiR22ON=CR7R8, —SiR22NR7R8, or any one of groups 
shoWn below: 

[0013] in these groups related to Y1, M1 is hydrogen or 
alkaline metal; R3 is hydrogen, alkaline metal, or alkyl in 
Which the number of carbon atoms is 1 to 10, optional 
—CH2— Which is not adjacent to each other may be 
replaced by —O—, and optional hydrogen may be replaced 
by halogen; R4 is hydrogen, cyclopropyl, cyclobutyl, cyclo 
pentyl, cycloheXyl, cycloheXenyl, alkyl in Which the number 
of carbon atoms is 1 to 10, optional —CH2— Which is not 
adjacent to each other may be replaced by —O— and 
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optional hydrogen may be replaced by halogen, or phenyl in 
Which optional hydrogen may be replaced by halogen or 
alkyl having 1 to 5 carbon atoms; in the alkyl having 1 to 5 
carbon atoms Which is a substituent of phenyl, optional 
—CH2— Which is not adjacent to each other may be 
replaced by EO—, —CH=CH— or —C, and optional 
hydrogen may be replaced by halogen; X1 is halogen; R5, R6 
and X2 are independently hydrogen, halogen, —CN, or alkyl 
in Which the number of carbon atoms is 1 to 10 optional 
—CH2— Which is not adjacent to each other may be 
replaced by —O—, and optional hydrogen may be replaced 
by halogen; R7 and R8 are independently alkyl having 1 to 
10 carbon atoms; G1 is a trivalent organic group; R9 is 
hydrogen or alkyl having 1 to 5 carbon atoms; q is 1 or 0; 
r is an integer of 0 to 5; and t is an integer of 1 to 5. 

[0014] [2] The compound as described in the item [1], 
Wherein in Formula (1), R1 is phenyl in Which optional 
hydrogen may be replaced by halogen or alkyl having 1 to 
5 carbon atoms; in the alkyl having 1 to 5 carbon atoms, 
optional —CH2— Which is not adjacent to each other may 
be replaced by —O—, and optional hydrogen may be 
replaced by halogen; Q1 is hydrogen, halogen, alkyl having 
1 to 10 carbon atoms, cyclopropyl, cyclobutyl, cyclopentyl, 
cycloheXyl, cycloheXenyl, or phenyl in Which optional 
hydrogen may be replaced by halogen or alkyl having 1 to 
5 carbon atoms; in the alkyl having 1 to 10 carbon atoms and 
the alkyl having 1 to 5 carbon atoms Which is a substituent 
of phenyl, optional —CH2— Which is not adjacent to each 
other may be replaced by —O—, —CH=CH— or 
—CEC—, and optional hydrogen may be replaced by halo 
gen; and Q2 is a group represented by Formula (2); in 
Formula (2), the code < represents a bonding point With 
silicon; l, m, n and p are independently 0, 1, 2 or 3; A1, A2, 
A3 and A4 are independently a single bond, 1,4-cycloheXy 
lene, 1,4-cycloheXenylene, a condensed ring group having 6 
to 10 carbon atoms Which is a divalent group, or 1,4 
phenylene; in these rings, optional —CH2— Which is not 
adjacent to each other may be replaced by —O—, and 
optional —CH= may be replaced by —N=; in all rings, 
optional hydrogen may be replaced by halogen, —CN, 
—NO2, or alkyl having 1 to 5 carbon atoms; in the alkyl 
having 1 to 5 carbon atoms, optional —CH2— Which is not 
adjacent to each other may be replaced by —O—, 
—CH=CH— or —CEC—, and optional hydrogen may be 
replaced by halogen; Z0, Z1, Z2 and Z3 are independently a 
single bond, —CH=CH—, —CEC—, —COO—, 
—OCO—, or alkylene in Which the number of carbon atoms 
is 1 to 20, and optional —CH2— may be replaced by —O—, 
—S—, —NH—, —SiR22—, —SiR22O—, —OSiR22—, 
—OSiR22O—, —SiR22OSiR22—, —COO—, —OCO—, 
—CH=CH— or —CEC—; R2 is halogen, alkyl having 1 to 
10 carbon atoms, cyclopropyl, cyclobutyl, cyclopentyl, 
cycloheXyl, cycloheXenyl, or phenyl in Which optional 
hydrogen may be replaced by halogen or alkyl having 1 to 
5 carbon atoms; in the alkyl having 1 to 10 carbon atoms and 
the alkyl having 1 to 5 carbon atoms Which is a substituent 
of phenyl, optional —CH2— Which is not adjacent to each 
other may be replaced by —O—, —CH=CH— or 
—CEC—, and optional hydrogen may be replaced by halo 
gen; Z4 is a single bond, —CH=CH—, —CEC—, 
—COO—, —OCO—, or alkylene in Which the number of 
carbon atoms is 1 to 20, optional —CH2— Which is not 
adjacent to each other may be replaced by —O—, 
—COO—, —OCO—, —CH=CH— or —CEC—; and Y1 
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is halogen, —OM1-, —SM1-, —CHO, —COOR3—, 
—CSOR3—, —CSSR3—, —NHR4—, —COX1—, 
—CSX1—, —OCOX1—, —OCOOR3—, —N=C=O, 
—CN, —CECH, —CR5=CH2, —CR5=CR6COOR3, 
—CH=CR5CR6=CH2, —SO2X1, or any one of groups 
shown below: 

0 X2 o X2 X2 

O o R9 

_ _ 1k CH , 

ply , GYO, /( 2)q o 

O O 
o 

[0015] in the above groups related to Y1, M1 is hydrogen 
or alkaline metal; R3 is hydrogen, alkaline metal, or alkyl in 
Which the number of carbon atoms is 1 to 10, optional 
—CH2— Which is not adjacent to each other may be 
replaced by —O—, and optional hydrogen may be replaced 
by halogen; R4 is hydrogen, cyclopropyl, cyclobutyl, cyclo 
pentyl, cycloheXyl, cycloheXenyl, alkyl in Which the number 
of carbon atoms is 1 to 10, optional —CH2— Which is not 
adjacent to each other may be replaced by —O—, and 
optional hydrogen may be replaced by halogen, or phenyl in 
Which optional hydrogen may be replaced by halogen, or 
alkyl having 1 to 5 carbon atoms; in the alkyl having 1 to 5 
carbon atoms Which is a substituent of phenyl, optional 
—CH2— Which is not adjacent to each other may be 
replaced by EO—, —CH=CH— or —C, and optional 
hydrogen may be replaced by halogen; X1 is halogen; R5, R6 
and X2 are independently hydrogen, halogen, —CN, or alkyl 
in Which the number of carbon atoms is 1 to 10, optional 
—CH2— Which is not adjacent to each other may be 
replaced by —O—, and optional hydrogen may be replaced 
by halogen; G1 is a trivalent organic group; R9 is hydrogen 
or alkyl having 1 to 5 carbon atoms; q is 1 or 0; r is an integer 
of 0 to 5; and t is an integer of 1 to 5. 

[0016] [3] The compound as described in the item [1] or 
[2], Wherein R1 is phenyl in Which optional hydrogen may be 
replaced by ?uorine or chlorine. 

[0017] [4] The compound as described in the item [1] or 
[2], Wherein R1 is phenyl in Which optional hydrogen may be 
replaced by ?uorine or chlorine; Q1 is cyclopropyl, cyclobu 
tyl, cyclopentyl, cycloheXyl, alkyl in Which the number of 
carbon atoms is 1 to 10, optional hydrogen may be replaced 
by ?uorine, or phenyl in Which optional hydrogen may be 
replaced by ?uorine, chlorine or alkyl having 1 to 5 carbon 
atoms; in the alkyl having 1 to 5 carbon atoms Which is a 
substituent of phenyl, optional —CH2— Which is not adja 
cent to each other may be replaced by —O—, and optional 
hydrogen may be replaced by ?uorine. 
[0018] [5] The compound as described in the item [1] or 
[2], Wherein R1 is phenyl in Which optional hydrogen may be 
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replaced by ?uorine or chlorine; Q1 is cyclopropyl, cyclobu 
tyl, cyclopentyl, cycloheXyl, alkyl in Which the number of 
carbon atoms is 1 to 10, and optional hydrogen may be 
replaced by ?uorine, or phenyl in Which optional hydrogen 
may be replaced by ?uorine, chlorine or alkyl having 1 to 5 
carbon atoms; in the alkyl having 1 to 5 carbon atoms Which 
is a substituent of phenyl, optional —CH2— Which is not 
adjacent to each other may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine; A1, A2, A3 
and A4 are independently a single bond, 1,4-cycloheXylene, 
1,4-cycloheXenylene, a condensed ring group having 6 to 10 
carbon atoms Which is a divalent group, or 1,4-phenylene; in 
the above rings, optional hydrogen may be replaced by 
?uorine, chlorine, or alkyl having 1 to 5 carbon atoms; in the 
above alkyl having 1 to 5 carbon atoms, optional —CH2— 
Which is not adjacent to each other may be replaced by 
—O—, and optional hydrogen may be replaced by ?uorine; 
Z0, Z, Z2 and Z3 are independently a single bond, 
—CH=CH—, —CEC—, —COO—, —O CO— or alkylene 
Which has a carbon number of 1 to 20 and in Which optional 
—CH2— may be replaced by —O—, —NH—, —SiR22—, 
—SiR22O—, —OSiR22—, —SiR22OSiR22—, —COO—, 
—OCO—, —CH=CH— or —CEC—; R2 is halogen, 
cyclopropyl, cyclobutyl, cyclopentyl, cycloheXyl, alkyl in 
Which the number of carbon atoms is 1 to 10, and optional 
hydrogen may be replaced by ?uorine, or phenyl in Which 
optional hydrogen may be replaced by ?uorine, chlorine, or 
alkyl having 1 to 5 carbon atoms; in the alkyl having 1 to 5 
carbon atoms Which is a substituent of phenyl, optional 
—CH2— Which is not adjacent to each other may be 
replaced by —O—, and optional hydrogen may be replaced 
by ?uorine; and Z4 is a single bond, —CH=CH—, 
—CEC—, —COO—, —OCO— or alkylene in Which the 
number of carbon atoms is 1 to 20, and optional —CH2— 
Which is not adjacent to each other may be replaced by 
—O—, —COO—, —OCO—, —CH=CH— or —CEC—. 

[0019] [6] The compound as described in the item [1] or 
[2], Wherein R1 is phenyl in Which optional hydrogen may be 
replaced by ?uorine or chlorine; Q1 is cyclopropyl, cyclobu 
tyl, cyclopentyl, cycloheXyl, alkyl in Which the number of 
carbon atoms is 1 to 10, and optional hydrogen may be 
replaced by ?uorine, or phenyl in Which optional hydrogen 
may be replaced by ?uorine, chlorine, or alkyl having 1 to 
5 carbon atoms; in the alkyl having 1 to 5 carbon atoms 
Which is a substituent of phenyl, optional —CH2— Which is 
not adjacent to each other may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine; A1, A2, A3 
and A4 are independently a single bond, 1,4-cycloheXylene, 
1,4-cycloheXenylene, a condensed ring group having 6 to 10 
carbon atoms Which is a divalent group, or 1,4-phenylene; in 
the above rings, optional hydrogen may be replaced by 
?uorine, chlorine, or alkyl having 1 to 5 carbon atoms; in the 
above alkyl having 1 to 5 carbon atoms, optional —CH2— 
Which is not adjacent to each other may be replaced by 
—O—, and optional hydrogen may be replaced by ?uorine; 
Z0, Z, Z2 and Z3 are independently a single bond, 
—CH=CH—, —CEC—, —COO—, —OCO—, or alky 
lene in Which the number of carbon atoms is 1 to 20, and 
optional —CH2— Which is not adjacent to each other may 
be replaced by —O—, —NH—, —SiR22—, —SiR22O—, 
—OSiR22—, —SiR22OSiR22—, —COO—, —OCO—, 
—CH=CH— or —CEC—; R2 is halogen, cyclopropyl, 
cyclobutyl, cyclopentyl, cycloheXyl, alkyl in Which the 
number of carbon atoms is 1 to 10, and optional hydrogen 
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may be replaced by ?uorine, or phenyl in Which optional 
hydrogen may be replaced by ?uorine, chlorine, or alkyl 
having 1 to 5 carbon atoms; in the alkyl having 1 to 5 carbon 
atoms Which is a substituent of phenyl, optional —CH2— 
Which is not adjacent to each other may be replaced by 
—O—, and optional hydrogen may be replaced by ?uorine; 
Z4 is a single bond, —CH=CH—, —CEC—, —COO—, 
—OCO—, or alkylene in Which the number of carbon atoms 
is 1 to 20, and optional —CH2— Which is not adjacent to 
each other may be replaced by —O—, —COO—, 
—OCO—, —CH=CH— or —CEC—; and Y1 is chlorine, 
bromine, —OM1-, —SM1-, —CHO, —COOR3—, 
—NHR4—, —COX1—, —OCOX1—, —N=C=O, —CN, 
—CECH, —CR5=CH2, —CR5=CR6COOR3, 
—CH=CR5CR6=CH2, —SO2X1, 2,3-epoXycycloheXyl, 
3,4-epoXycycloheXyl, or any one of groups shoWn below: 

O O 

[0020] in the above groups related to Y1, M1 is hydrogen 
or alkaline metal; R3 is hydrogen, alkaline metal, or alkyl 
having 1 to 5 carbon atoms; R4 is hydrogen, cyclopentyl, 
cycloheXyl, alkyl in Which the number of carbon atoms is 1 
to 5, optional —CH2— Which is not adjacent to each other 
may be replaced by —O—, and optional hydrogen may be 
replaced by ?uorine, or phenyl in Which optional hydrogen 
may be replaced by ?uorine, chlorine, or alkyl having 1 to 
5 carbon atoms; in the alkyl having 1 to 5 carbon atoms 
Which is a substituent of phenyl, optional —CH2— Which is 
not adjacent to each other may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine; X1 is chlo 
rine or bromine; R5’ R6 and X2 are independently hydrogen, 
?uorine, chlorine, or alkyl in Which the number of carbon 
atoms is 1 to 5, optional —CH2— Which is not adjacent to 
each other may be replaced by —O—, and optional hydro 
gen may be replaced by ?uorine; G1 is a trivalent organic 
group; R9 is hydrogen, methyl or ethyl; and q is 1 or 0. 

[0021] [7] The compound as described in the item [6], 
Wherein R1 is phenyl. 

[0022] [8] The compound as described in the item [6], 
Wherein R1 is phenyl; Q1 is cyclopentyl, cycloheXyl, alkyl in 
Which the number of carbon atoms is 1 to 5, and optional 
hydrogen may be replaced by ?uorine, or phenyl in Which 
optional hydrogen may be replaced by ?uorine or alkyl 
having 1 to 5 carbon atoms; in the alkyl having 1 to 5 carbon 
atoms Which is a substituent of phenyl, optional —CH2— 
Which is not adjacent to each other may be replaced by 
—O—, and optional hydrogen may be replaced by ?uorine. 

[0023] [9] The compound as described in the item [6], 
Wherein R1 is phenyl; Q1 is cyclopentyl, cycloheXyl, alkyl in 
Which the number of carbon atoms is 1 to 5 and optional 
hydrogen may be replaced by ?uorine, or phenyl in Which 
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optional hydrogen may be replaced by ?uorine or alkyl 
having 1 to 5 carbon atoms; in the alkyl having 1 to 5 carbon 
atoms Which is a substituent of phenyl, optional —CH2— 
Which is not adjacent to each other may be replaced by 
—O—, and optional hydrogen may be replaced by ?uorine; 
A1, A2, A3 and A4 are independently a single bond or 
1,4-phenylene in Which optional hydrogen may be replaced 
by ?uorine, chlorine or alkyl having 1 to 5 carbon atoms; in 
the alkyl having 1 to 5 carbon atoms Which is a substituent 
for 1,4-phenylene, optional —CH2— Which is not adjacent 
to each other may be replaced by —O—, and optional 
hydrogen may be replaced by ?uorine; and Z0, Z1, Z2, Z3 
and Z4 are independently a single bond, —COO—, 
—OCO—, or alkylene in Which the number of carbon atoms 
is 1 to 20, and optional —CH2— Which is not adjacent to 
each other may be replaced by —O—, —COO—, 
—OCO—, —CH=CH— or —CEC—. 

[0024] [10] The compound as described in the item [6], 
Wherein R1 is phenyl; Q1 is cyclopentyl, cycloheXyl, alkyl in 
Which the number of carbon atoms is 1 to 5, and optional 
hydrogen may be replaced by ?uorine, or phenyl in Which 
optional hydrogen may be replaced by ?uorine or alkyl 
having 1 to 5 carbon atoms; in the alkyl having 1 to 5 carbon 
atoms Which is a substituent of phenyl, optional hydrogen 
may be replaced by ?uorine; A1, A2, A3 and A4 are inde 
pendently a single bond or 1,4-phenylene in Which optional 
hydrogen may be replaced by ?uorine, chlorine or alkyl 
having 1 to 5 carbon atoms; in the alkyl having 1 to 5 carbon 
atoms Which is a substituent for 1,4-phenylene, optional 
—CH2— Which is not adjacent to each other may be 
replaced by —O—, and optional hydrogen may be replaced 
by ?uorine; Z0, Z1, Z2, Z3 and Z4 are independently a single 
bond, —COO—, —OCO— or alkylene in Which the num 
ber of carbon atoms is 1 to 20, and optional —CH2— Which 
is not adjacent to each other may be replaced by —O—, 
—COO—, —OCO—, —CH=CH— or —CEC—; and Y1 
is —OM1-, —CHO, —COOR3 —, —NHR4—, —COX1—, 
—OCOX1—, —N=C=O, —CR5=CH2, 2,3-epoXycyclo 
heXyl, 3,4-epoXycycloheXyl, or any one of groups shoWn 
below: 

[0025] in the above groups related to Y1, M1 is hydrogen, 
sodium or potassium; R3 is hydrogen, sodium, potassium, or 
alkyl in Which the number of carbon atoms is 1 to 5, optional 
—CH2— Which is not adjacent to each other may be 
replaced by —O—, and optional hydrogen may be replaced 
by ?uorine; R4 is hydrogen, phenyl, or alkyl in Which the 
number of carbon atoms is 1 to 5, optional —CH2— Which 
is not adjacent to each other may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine; X1 is chlo 
rine or bromine; R5 and X2 are independently hydrogen, 
?uorine, chlorine, or alkyl in Which the number of carbon 
atoms is 1 to 5, optional —CH2— Which is not adjacent to 
each other may be replaced by —O—, and optional hydro 
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gen may be replaced by ?uorine; G1 is a trivalent organic 
group; R9 is hydrogen, methyl or ethyl; and q is 1 or 0. 

[0026] [11] The compound as described in the item [10], 
Wherein Q1 is alkyl having 1 to 5 carbon atoms, or phenyl. 

[0027] [12] The compound as described in the item [10], 
Wherein Q1 is alkyl having 1 to 5 carbon atoms or phenyl; 
A1, A2, A3 and A4 are independently a single bond or 
1,4-phenylene in Which optional hydrogen may be replaced 
by ?uorine or methyl; Z0, Z1, Z2, Z3 and Z4 are indepen 
dently a single bond, —COO—, —OCO— or alkylene in 
Which the number of carbon atoms is 1 to 20 and optional 
—CH2—, Which is not adjacent to each other, may be 
replaced by —O—, —COO— or —OCO—. 

[0028] [13] The compound as described in the item [10], 
Wherein Q1 is alkyl having 1 to 5 carbon atoms or phenyl; 
A1, A2, A3 and A4 are independently a single bond or 
1,4-phenylene in Which optional hydrogen may be replaced 
by ?uorine or methyl; Z0, Z1, Z2, Z3 and Z4 are indepen 
dently a single bond, —COO—, —OCO— or alkylene in 
Which the number of carbon atoms is 1 to 20 and optional 
—CH2—, Which is not adjacent to each other, may be 
replaced by —O—, —COO— or —OCO—; and Y1 is 
—OM1-, —COOR3—, —NHR4—, —COX1—, 
—N=C=O, —CR5=CH2, 2,3-epoXycycloheXyl, 3,4-ep 
oXycycloheXyl, or any one of groups shoWn below: 

O 

o X2 

HM ’ 

[0029] in the above groups related to Y1, M1 is hydrogen, 
sodium or potassium; R3 is hydrogen, sodium, potassium, 
methyl or ethyl; R4 is hydrogen, methyl or phenyl; X1 is 
chlorine or bromine; R5 and X2 are independently hydrogen, 
?uorine or alkyl in Which the number of carbon atoms is 1 
to 5 and optional hydrogen may be replaced by ?uorine; G1 
is a trivalent organic group; R9 is hydrogen, methyl or ethyl; 
and q is 1 or 0. 

[0030] [14] The compound as described in the item [13], 
Wherein Q1 is methyl or phenyl. 

[0031] [15] The compound as described in the item [13], 
Wherein Q1 is methyl or phenyl; A1, A2, A3 and A4 are 
independently a single bond or 1,4-phenylene; and Z0, Z1, 
Z2, Z3 and Z4 are independently a single bond, —COO—, 
—OCO— or alkylene in Which the number of carbon atoms 
is 1 to 20 and optional —CH2—, Which is not adjacent to 
each other, may be replaced by —O—, —COO— or 
—OCO—. 

[0032] [16] The compound as described in the item [13], 
Wherein Q1 is methyl or phenyl; A1, A2, A3 and A4 are 
independently a single bond or 1,4-phenylene; Z0, Z1, Z2, Z3 
and Z4 are independently a single bond, —COO—, 
—OCO— or alkylene in Which the number of carbon atoms 
is 1 to 20 and optional —CH2—, Which is not adjacent to 
each other, may be replaced by —O—, —COO— or 
—OCO—; and Y1 is —OM1-, —COOR3—, —NHR4—, 
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—COCl—, 2,3-epoXycycloheXyl, 3,4-epoXycycloheXyl, or 
any one of groups shoWn below: 

O 

o X2 

HM ’ 

[0033] in the above groups related to Y1, M1 is hydrogen, 
sodium or potassium; R3 is hydrogen, sodium, potassium, 
methyl or ethyl; R4 is hydrogen or methyl; X2 is hydrogen, 
?uorine or methyl; G1 is a trivalent organic group; R9 is 
hydrogen, methyl or ethyl; and q is 1 or 0. 

[0034] [17] The compound as described in the item [16], 
Wherein Y1 is —OH, —COOR3, —NH2, —COCl, 2,3 
epoXycycloheXyl, 3,4-epoXycycloheXyl, or any one of 
groups shoWn below: 

1 R9 
—G1 o, 2§CH2h 
Y O 
O 

[0035] in the above groups related to Y1, R3 is hydrogen, 
methyl or ethyl; G1 is a trivalent organic group; R9 is 
hydrogen, methyl or ethyl; and q is 1 or 0. 

[0036] [18] Apolymer having a structural unit represented 
by Formula (3): 

(3) 

[0037] Wherein R1 is phenyl in Which optional hydrogen 
may be replaced by halogen or alkyl having 1 to 5 carbon 
atoms; in the alkyl having 1 to 5 carbon atoms, optional 
—CH2—, Which is not adjacent to each other, may be 
replaced by —O—, and optional hydrogen may be replaced 
by halogen; Q1 is hydrogen, halogen, alkyl having 1 to 10 
carbon atoms, cyclopropyl, cyclobutyl, cyclopentyl, cyclo 
heXyl, cycloheXenyl, or phenyl in Which optional hydrogen 
may be replaced by halogen or alkyl having 1 to 5 carbon 
atoms; in the alkyl having 1 to 10 carbon atoms and alkyl 
having 1 to 5 carbon atoms Which is a substituent of phenyl, 
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optional —CH2—, Which is not adjacent to each other, may 
be replaced by —O—, —CH=CH— or —CEC—, and 
optional hydrogen may be replaced by halogen; and Q3 is a 
group represented by Formula (4): 

[0038] Wherein a code < represents a bonding point With 
silicon; 1, In, n and p are independently 0, 1, 2 or 3; A1, A2, 
A3 and A4 are independently a single bond, 1,4-cycloheXy 
lene, 1,4-cycloheXenylene, a condensed ring group having 6 
to 10 carbon atoms Which is a divalent group, or 1,4 
phenylene; in these rings, optional —CH2—, Which is not 
adjacent to each other, may be replaced by —O—, and 
optional —CH= may be replaced by —N=; optional 
hydrogen in all rings may be replaced by halogen, —CN, 
—NO2 or alkyl having 1 to 5 carbon atoms; in the alkyl 
having 1 to 5 carbon atoms, optional —CH2—, Which is not 
adjacent to each other, may be replaced by —O—, 
—CH=CH— or —CEC—, and optional hydrogen may be 
replaced by halogen; Z0, Z1, Z2 and Z3 are independently a 
single bond, —CH=CH—, —CEC—, —COO—, 
—OCO— or alkylene in Which the number of carbon atoms 
is 1 to 20 and optional —CH2— may be replaced by —O—, 
—S—, —NH—, —SiR22—, —SiR22O—, —OSiR22—, 
—OSiR22O—, —SiR22OSiR22—, —COO—, —OCO—, 
—CH=CH— or —CEC—; R2 is halogen, alkyl having 1 to 
10 carbon atoms, cyclopropyl, cyclobutyl, cyclopentyl, 
cycloheXyl, cycloheXenyl, or phenyl in Which optional 
hydrogen may be replaced by halogen or alkyl having 1 to 
5 carbon atoms; in the alkyl having 1 to 10 carbon atoms and 
alkyl having 1 to 5 carbon atoms Which is a substituent of 
phenyl, optional —CH2—, Which is not adjacent to each 
other, may be replaced by —O—, —CH=CH— or 
—CEC—, and optional hydrogen may be replaced by halo 
gen; Z5 is a single bond, —CH=CH—, —CEC—, 
—COO—, —OCO— or a group represented by —W1-T1-; 
W1 is a single bond or alkylene in Which the number of 
carbon atoms is 1 to 20 and optional —CH2—, Which is not 
adjacent to each other, may be replaced by —O—, 
—COO—, —OCO—, —CH=CH— or —CEC—; and T1 is 

—SO2NR7—, —NR1OSO2—, or any one of groups shoWn 
below: 

0 o 

X2 X2 X2 

— 0 
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-continued 

(CH2)1 0 
AH 

[0039] in the groups related to T1, R2 is the same as 
described above; R10 is hydrogen, cyclopropyl, cyclobutyl, 
cyclopentyl, cycloheXyl, cycloheXenyl, alkyl in Which the 
number of carbon atoms is 1 to 10, and optional hydrogen 
may be replaced by halogen, or phenyl in Which optional 
hydrogen may be replaced by halogen or alkyl having 1 to 
5 carbon atoms; in the alkyl having 1 to 5 carbon atoms 
Which is a substituent of phenyl, optional —CH2—, Which 
is not adjacent to each other, may be replaced by —O—, 
—CH=CH— or —C, and optional hydrogen may be 
replaced by halogen; R5, R6 and X2 are independently 
hydrogen, halogen, —CN or alkyl in Which the number of 
carbon atoms is 1 to 10, optional —CH2—, Which is not 
adjacent to each other, may be replaced by —O—, and 
optional hydrogen may be replaced by halogen; G1 is a 
trivalent organic group; G2 is a part of tricarboXylic acid 
derivative’s residue or a part of tetracarboXylic acid-deriva 
tive’s residue; R9 is hydrogen or alkyl having 1 to 5 carbon 
atoms; q is 1 or 0; r is an integer of 0 to 5; and t is an integer 
of 1 to 5. 

[0040] [19] The polymer as described in the item [18], 
Wherein R1 is phenyl in Which optional hydrogen may be 
replaced by ?uorine or chlorine. 

[0041] [20] The polymer as described in the item [18], 
Wherein R1 is phenyl in Which optional hydrogen may be 
replaced by ?uorine or chlorine; Q1 is cyclopropyl, cyclobu 
tyl, cyclopentyl, cycloheXyl, alkyl in Which the number of 
carbon atoms is 1 to 10 and optional hydrogen may be 
replaced by ?uorine, or phenyl in Which optional hydrogen 
may be replaced by ?uorine, chlorine or alkyl having 1 to 5 
carbon atoms; and in the alkyl having 1 to 5 carbon atoms 
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Which is a substituent of phenyl, optional —CH2—, Which 
is not adjacent to each other, may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine. 

[0042] [21] The polymer as described in the item [18], 
Wherein R1 is phenyl in Which optional hydrogen may be 
replaced by ?uorine or chlorine; Q1 is cyclopropyl, cyclobu 
tyl, cyclopentyl, cycloheXyl, alkyl in Which the number of 
carbon atoms is 1 to 10 and optional hydrogen may be 
replaced by ?uorine, or phenyl in Which optional hydrogen 
may be replaced by ?uorine, chlorine or alkyl having 1 to 5 
carbon atoms; in the alkyl having 1 to 5 carbon atoms Which 
is a substituent of phenyl, optional —CH2—, Which is not 
adjacent to each other, may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine; A1, A2, A3 
and A4 are independently a single bond, 1,4-cycloheXylene, 
1,4-cycloheXenylene, 1,4-phenylene or a condensed ring 
group having 6 to 10 carbon atoms Which is a divalent 
group; in these rings, optional hydrogen may be replaced by 
?uorine, chlorine or alkyl having 1 to 5 carbon atoms; in the 
alkyl having 1 to 5 carbon atoms, optional —CH2—, Which 
is not adjacent to each other, may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine; Z0, Z, Z2 
and Z3 are independently a single bond, —CH=CH—, 
—CEC—, —COO—, —OCO—or alkylene in Which the 
number of carbon atoms is 1 to 20 and optional —CH2—, 
Which is not adjacent to each other, may be replaced by 
—O—, —NH—, —SiR22—, —SiR22O—, —OSiR22—, 
—SiR22OSiR22—, —COO—, —OCO—, —CH=CH— or 
—CEC—; R2 is halogen, cyclopropyl, cyclobutyl, cyclopen 
tyl, cycloheXyl, alkyl in Which the number of carbon atoms 
is 1 to 10 and optional hydrogen may be replaced by 
?uorine, or phenyl in Which optional hydrogen may be 
replaced by ?uorine, chlorine or alkyl having 1 to 5 carbon 
atoms; in the alkyl having 1 to 5 carbon atoms Which is a 
substituent of phenyl, optional —CH2—, Which is not 
adjacent to each other, may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine; Z5 is a single 
bond, —CH=CH—, —CEC—, —COO—, —OCO— or a 
group represented by —Wl-Tl; W1 is a single bond or 
alkylene in Which the number of carbon atoms is 1 to 20 and 
optional —CH2—, Which is not adjacent to each other, may 
be replaced by —O—, —COO—, —OCO—, —CH=CH— 

0 

o o 

X2 X2 

H o 

X2 \/ 
o > —N > —c > 

/ AH 
0 
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—HN4< >—OH 
G2_ , _G1 > 

HO ‘Q % NH— 
O O 

O O -—‘V 

)k k R9 (CH2)q 
—N G2—> —G1 N—> > 

Y Y O 
O O 7 

(CH2) 1 ’ 
(CH2)1 O 

[0043] in these groups related to T1, R10 is hydrogen, 
cyclopentyl, cycloheXyl, alkyl in Which the number of 
carbon atoms is 1 to 5 and optional hydrogen may be 
replaced by ?uorine, or phenyl in Which optional hydrogen 
may be replaced by ?uorine, chlorine or alkyl having 1 to 5 
carbon atoms; in the alkyl having 1 to 5 carbon atoms Which 
is a substituent of phenyl, optional —CH2—, Which is not 
adjacent to each other, may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine; X2 is hydro 
gen, ?uorine, chlorine or alkyl in Which the number of 
carbon atoms is 1 to 5, optional —CH2—, Which is not 
adjacent to each other, may be replaced by —O— and 
optional hydrogen may be replaced by ?uorine; G1 is a 
trivalent organic group; G2 is a part of tricarboXylic acid 
derivative’s residue or a part of tetracarboXylic acid-deriva 
tive’s residue; R9 is hydrogen, methyl or ethyl; q is 1 or 0; 
r is an integer of 0 to 5; and t is an integer of 1 to 5. 

[0044] [22] The polymer as described in the item [21], 
Wherein R1 is phenyl. 

[0045] [23] The polymer as described in the item [21], 
Wherein R1 is phenyl; Q1 is cyclopentyl, cycloheXyl, alkyl in 
Which the number of carbon atoms is 1 to 5 and optional 
hydrogen may be replaced by ?uorine, or phenyl in Which 
optional hydrogen may be replaced by ?uorine or alkyl 
having 1 to 5 carbon atoms; and in the alkyl having 1 to 5 
carbon atoms Which is a substituent of phenyl, optional 
—CH2—, Which is not adjacent to each other, may be 
replaced by —O—, and optional hydrogen may be replaced 
by ?uorine. 

[0046] [24] The polymer as described in the item [21], 
Wherein R1 is phenyl; Q1 is cyclopentyl, cycloheXyl, alkyl 
having 1 to 5 carbon atoms, or phenyl in Which optional 
hydrogen may be replaced by ?uorine or alkyl having 1 to 
5 carbon atoms; in the alkyl having 1 to 5 carbon atoms 
Which is a substituent of phenyl, optional —CH2—, Which 
is not adjacent to each other, may be replaced by —O—, and 
optional hydrogen may be replaced by ?uorine; A1, A2, A3 
and A4 are independently a single bond or 1,4-phenylene in 
Which optional hydrogen may be replaced by ?uorine, 
chlorine or alkyl having 1 to 5 carbon atoms; in the alkyl 
having 1 to 5 carbon atoms Which is a substituent of 
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1,4-phenylene, optional —CH2—, Which is not adjacent to 
each other, may be replaced by —O—, and optional hydro 
gen may be replaced by ?uorine; ZO, Z, Z2 and Z3 are 
independently a single bond, —COO—, —OCO— or alky 
lene in Which the number of carbon atoms is 1 to 20 and 
optional —CH2—, Which is not adjacent to each other, may 
be replaced by —O—, —COO— or —OCO—; Z5 is a 
single bond, —COO—, —OCO— or a group represented by 
—Wl-Tl; W1 is a single bond or alkylene in Which the 
number of carbon atoms is 1 to 20 and optional —CH2—, 
Which is not adjacent to each other, may be replaced by 
—O—, —COO— or —OCO—; and T1 is —O—, 
—COO—, —OCO—, —CONR1O—, —NR10CO—, or any 
one of groups shoWn below: 

0 

o o 
2 2 

X 7 X 7 _N 7 

—o 

o 
o o 

—HN4< you 
G2—> —G1 > 

HO ‘Q % NH— 
0 o 

O O |—\v| 

)k k R9 (CH2)q 
—N G2—> —G1 N—> > 

Y Y O o o ‘A 

(CH2)r ’ 

O (CH2)1 0 
AH 

[0047] in these groups related to T1, R10 is hydrogen, alkyl 
having 1 to 5 carbon atoms, or phenyl; X2 is hydrogen, 
?uorine or alkyl having 1 to 5 carbon atoms; G1 is a trivalent 
organic group; G2 is a part of tricarboXylic acid-derivative’s 
residue or a part of tetracarboXylic acid-derivative’s residue; 
R9 is hydrogen, methyl or ethyl; q is 1 or 0; r is an integer 
of 0 to 5; and t is an integer of 1 to 5. 

[0048] [25] The polymer as described in the item [24], 
Wherein Q1 is methyl or phenyl. 

[0049] [26] The polymer as described in the item [24], 
Wherein Q1 is methyl or phenyl; A1, A2, A3 and A4 are 
independently a single bond or 1,4-phenylene; Z0, Z, Z2 and 
Z3 are independently a single bond, —COO—, —OCO— or 
alkylene in Which the number of carbon atoms is 1 to 20 and 
optional —CH2—, Which is not adjacent to each other, may 
be replaced by —O—, —COO— or —OCO—; Z5 is a 
single bond, —COO—, —OCO— or a group represented by 
—Wl-Tl; W1 is a single bond or alkylene in Which the 
number of carbon atoms is 1 to 20 and optional —CH2—, 
Which is not adjacent to each other, may be replaced by 
—O—, —COO— or —OCO—; and T1 is —O—, 
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—COO—, —OCO—, —CONR1O—, —NR10CO—, or any 
one of groups shoWn beloW: 

O O 

gm 0 W7 
X2, G2—, —G1 , 

_O Ho~< NH— 
0 o 

O O 

(CH2)r i : O 7 O 
(CH2)1 

.A_. 

[0050] in these groups related to T1, R10 is hydrogen or 
methyl; X2 is hydrogen or methyl; G1 is a trivalent organic 
group; G2 is a part of tricarboXylic acid-derivative’s residue 
or a part of tetracarboXylic acid-derivative’s residue; R9 is 
hydrogen, methyl or ethyl; q is 1 or 0; r is an integer of 0 to 
5; and t is an integer of 1 to 5. 

[0051] [27] The polymer as described in the item [26], 
Wherein T1 is —O—, —COO—, —OCO—, —CONR1O—, 
—NR1OCO—, or any one of groups shoWn beloW: 

Ill 
[0052] [28] A composition comprising the compound as 
described in any one of the items [1] to [17]. 

[0053] [29] Apolymer obtained by using at least one of the 
compounds as described in any one of the items [1] to [17]. 

[0054] [30] The polymer as described in the item [29], 
obtained by using only the compound as described in any 
one of the items [1] to [17]. 

[0055] [31] The polymer as described in the item [29], 
obtained by using at least one of the compounds as described 
in any one of the items [1] to [17] and at least one of 
compounds other than the compound as described in the 
item 

[0056] [32] The polymer as described in any one of the 
items [18] to [27], or any one of the items [29] to [31], 
Wherein the polymer is polyimide, polyamic acid, polyester, 
an epoXy resin, polyacrylate or polymethcylate. 

[0057] [33] A composition comprising at least one of the 
polymers as described in any one of the items [18] to [27], 
or any one of the items [29] to [31]. 
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[0058] [34] A coating agent comprising the polymer as 
described in any one of the items [18] to [27], or any one of 
the items [29] to [31]. 

[0059] [35] A varnish composition comprising the poly 
mer as described in any one of the items [18] to [27], or any 
one of the items [29] to [31]. 

[0060] [36] A thin ?lm formed by using the varnish 
composition as described in the item [35]. 

[0061] [37] A multilayer thin ?lm formed by using the 
varnish composition as described in the item [35] and at least 
one of compositions of other polymers. 

[0062] [38] Astructural matter, Wherein a part or the Whole 
of a structural unit thereof is comprised With at least one of 
the polymer as described in any one of the items [18] to [27], 
or any one of the items [29] to [31]. 

[0063] [39] A plastic substrate having the thin ?lm as 
described in the item [36]. 

[0064] [40] An optical material having the thin ?lm as 
described in the item [36]. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0065] In the folloWing explanations, the compound rep 
resented by Formula (1) shall be designated as the com 
pound (1), and the polymer having the structural unit rep 
resented by Formula (3) shall be designated as the polymer 
(3). Compounds and polymers represented by other formu 
las shall be designated by the same abbreviation. A silses 
quioxane skeleton shall be designated as a PSQ skeleton. 

[0066] First, the compound of the present invention shall 
be explained. The compound of the present invention has a 
silsesquioxane skeleton and is represented by Formula 

(1) 

[0067] R1 in Formula (1) is phenyl in Which optional 
hydrogen may be replaced by halogen or alkyl having 1 to 
5 carbon atoms. In the alkyl having 1 to 5 carbon atoms, 
optional —CH2—, Which is not adjacent to each other, may 
be replaced by —O—, and optional hydrogen may be 
replaced by halogen. The preferred examples of R1 are 
phenyl and phenyl in Which at least one hydrogen is replaced 
by halogen or alkyl having 1 to 5 carbon atoms. More 
preferred examples of R1 are phenyl and phenyl in Which at 
least one hydrogen is replaced by alkyl having 1 to 5 carbon 
atoms. The most preferred example of R1 is phenyl. 

[0068] Q1 in Formula (1) is hydrogen, halogen, cyclopro 
pyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, 
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alkyl having 1 to 10 carbon atoms, or phenyl in Which 
optional hydrogen may be replaced by halogen or alkyl 
having 1 to 5 carbon atoms. In both of the alkyl having 1 to 
10 carbon atoms and the alkyl having 1 to 5 carbon atoms 
Which is a substituent of phenyl, optional —CH2—, Which 
is not adjacent to each other, may be replaced by —O—, 
—CH=CH— or —C and optional hydrogen may be 
replaced by halogen. 

[0069] The preferred examples of Q1 are hydrogen, halo 
gen, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, alkyl 
having 1 to 10 carbon atoms in Which optional —CH2—, 
Which is not adjacent to each other, may be replaced by 
—CH=CH—, and phenyl in Which optional hydrogen may 
be replaced by halogen or alkyl having 1 to 5 carbon atoms. 
In the alkyl having 1 to 5 carbon atoms Which is a substituent 
of phenyl, optional —CH2—, Which is not adjacent to each 
other, may be replaced by —O—. In both of the alkyl having 
1 to 10 carbon atoms and the alkyl having 1 to 5 carbon 
atoms Which is a substituent of phenyl, optional hydrogen 
may be replaced by halogen. 

[0070] More preferred examples of Q1 are hydrogen, —F, 
—Cl, —CF3, —OCF3, methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, methoxy, ethoxy, propoxy, butoxy, pentyloxy, 
hexyloxy, heptyloxy, methoxymethyl, ethoxymethyl, pro 
poxymethyl, butoxymethyl, methoxyethyl, ethoxyethyl, 
propoxymethyl, methoxypropyl, ethoxylpropyl, pro 
poxypropyl, 2-?uoroethyl, 3-?uoropropyl, vinyl, 1-prope 
nyl, 2-propenyl, allyl, 3-butenyl, 3-pentenyl, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl and phenyl. 

[0071] Q2 in Formula (1) is a group represented by For 
mula 

[0072] In Formula (2), a code < represents a bonding point 
With silicon. A1, A2, A3 and A4 are independently a single 
bond, 1,4-cyclohexylene, 1,4-cyclohexenylene, a condensed 
ring group having 6 to 10 carbon atoms Which is a divalent 
group, or 1,4-phenylene. In these rings, optional —CH2—, 
Which is not adjacent to each other, may be replaced by 
—O—, and optional —CH= may be replaced by —N=. 
HoWever, it is not preferred that tWo adjacent —CH2— are 
replaced in the form of —O—O—. The examples of 1,4 
cyclohexylene in Which —CH2— is replaced by —O—, are 
1,3-dioxane-2,5-diyl and 1,4-dioxane-2,5-diyl. The 
examples of 1,4-phenylene in Which —CH= is replaced by 
—N=, are pyridine-2,5-diyl, pyrimidine-2,5-diyl and 
pyridaZine-3,6-diyl. And, in all the rings described above 
Which are the examples of A1 to A4, optional hydrogen may 
be replaced by halogen, —CN, —N02 or alkyl having 1 to 
5 carbon atoms. In the alkyl having 1 to 5 carbon atoms, 
optional —CH2—, Which is not adjacent to each other, may 
be replaced by —O—, —CH=CH— or —CEC—, and 
optional hydrogen may be replaced by halogen. 

[0073] The preferred examples of A1 to A4 are a single 
bond, 1,4-cyclohexylene, 1,4-cyclohexenylene, bicyclo 
[3.1.0]hex-3,6-diyl, bicyclo[2.2.2]oct-1,4-diyl, 1,4-phe 
nylene, 1,3-dioxane-2,5-diyl, pyridine-2,5-diyl, pyrimidine 
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2,5-diyl, pyridaZine-3,6-diyl, 1,4-cycloheXylene in Which at 
least one hydrogen is replaced by halogen or alkyl having 1 
to 5 carbon atoms, and 1,4-phenylene in Which at least one 
hydrogen is replaced by halogen or alkyl having 1 to 5 
carbon atoms. 

[0074] More preferred eXamples of A1 to A4 are a single 
bond, 1,4-cycloheXylene, 1,4-cycloheXenylene, 1,4-phe 
nylene, 1,3-dioXane-2,5-diyl, pyridine-2,5-diyl, pyrimidine 
2,5-diyl, pyridaZine-3,6-diyl, 1,4-cycloheXylene in Which at 
least one hydrogen is replaced by ?uorine or methyl, and 
1,4-phenylene in Which at least one hydrogen is replaced by 
?uorine, chlorine, methyl, ethyl or propyl. 

[0075] Further more preferred examples of A1 to A4 are 
1,4-cycloheXylene, 1,4-phenylene, 2-?uoro-1,4-phenylene, 
3-?uoro-1,4-phenylene, 2,3-di?uoro-1,4-phenylene, 2,5-di 
?uoro-1,4-phenylene, 2,6-di?uoro-1,4-phenylene, 3,5-dif 
luoro-1,4-phenylene, 2-methyl-1,4-phenylene, 2-ethyl-1,4 
phenylene, 2-propyl-1,4-phenylene, 3-methyl-1,4 
phenylene, 3-ethyl-1,4-phenylene and 3-propyl-1,4 
phenylene. 

[0076] Z0, Z1, Z2, and Z3 in Formula (2) are bonding 
groups. They are independently a single bond, 
—CH=CH—, —C COO—, —OCO—, or alkylene having 
1 to 20 carbon atoms. Optional —CH2—, Which is not 
adj acent to each other, in the alkylene may be replaced by 
—O—, —S—, —NH—, —SiR22—, —SiR22O—, 
—OSiR22—, —OSiR22O—, —SiRZZOSi R22—, —COO—, 
—OCO—, ECH=CH— or —C The alkylene may have 
asymmetric carbon and may be optically active. 

[0077] R2 described above is halogen, cyclopropyl, 
cyclobutyl, cyclopentyl, cycloheXyl, cycloheXenyl, alkyl 
having 1 to 10 carbon atoms, or phenyl in Which optional 
hydrogen may be replaced by halogen or alkyl having 1 to 
5 carbon atoms. In the alkyl having 1 to 10 carbon atoms and 
the alkyl having 1 to 5 carbon atoms Which is a substituent 
of phenyl, optional —CH2—, Which is not adjacent to each 
other, may be replaced by —O—, —CH=CH— or 
—CEC—, and optional hydrogen may be replaced by halo 
gen. 

[0078] The preferred eXamples of Z0 to Z3 are a single 
bond, —(CH2)a—, —O(CH2)a—, —(CH2)aO—, 
—O(CH2)QO—> —(CH2)aO(CH2)bi, 
4O(CH2)aO(CH2)bEC—, —C[text missing or illegible 
when filed]H— and C—OCO—. The terms a and b are 
independently an integer of 1 to 18, and the preferred range 
thereof is 1 to 10. More preferred eXamples of Z0 to Z3 are 
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[0079] Z4 in Formula (2) is a single bond, —CH=CH—, 
—CEC—, —COO—, —OCO— or, alkylene having 1 to 20 
carbon atoms. In the alkylene having 1 to 20 carbon atoms, 
optional —CH2—, Which is not adjacent to each other, may 
be replaced by —O—, —COO—, —OCO—, —CH=CH— 
or —CEC—. The preferred eXample of Z4 is alkylene in 
Which the number of carbon atoms is 1 to 20 and optional 
—CH2—, Which is not adjacent to each other, may be 
replaced by —O—, —COO— or —OCO—. 

[0080] When rings or bonding groups contained in the 
group represented by Formula (2) have plural steric con 
?gurations, the steric con?gurations may be any one of cis, 
trans and a mixture thereof. The bonds of R1, Q1 and Q2 to 
the PSQ skeleton are not restricted in terms of a steric 
con?guration. 

[0081] Y1 in Formula (1) is halogen, —OMl, —SM1, 

—SiR22ON=CR7R8, —SiR22NR7R8, or any one of groups 
shoWn below: 

0 X2 o X2 X2 

o l R, 
_ , —G1 o /2<(CH), 

N I Y , 0/ 2q 
0 O 

O 

4% we 
(CH2)I (CH2)t 

[0082] Codes in these groups related to Y1 are de?ned as 
folloWs. M1 is hydrogen or alkaline metal. R3 is hydrogen, 
alkaline metal or alkyl having 1 to 10 carbon atoms. In the 
alkyl having 1 to 10 carbon atoms, optional —CH2—, Which 
is not adjacent to each other, may be replaced by —O—, and 
optional hydrogen may be replaced by halogen. R4 is hydro 
gen, alkyl having 1 to 10 carbon atoms, cyclopropyl, 
cyclobutyl, cyclopentyl, cycloheXyl, cycloheXenyl, or phe 
nyl in Which optional hydrogen may be replaced by halogen, 
or alkyl having 1 to 5 carbon atoms. In the alkyl having 1 to 
10 carbon atoms, optional —CH2—, Which is not adjacent 
to each other, may be replaced by —O—, and optional 
hydrogen may be replaced by halogen. In the alkyl having 
1 to 5 carbon atoms Which is a substituent of phenyl, 
optional —CH2—, Which is not adjacent to each other, may 
be replaced by —O—, —CH=CH—[text missing or 
illegible when filed]C—C, and optional hydrogen may be 
replaced by halogen. X1 is halogen, and chlorine and bro 
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mine are preferred. R5, R6 and X2 are independently hydro 
gen, halogen, —CN, or alkyl having 1 to 10 carbon atoms. 
In the alkyl having 1 to 10 carbon atoms, optional —CH2—, 
Which is not adjacent to each other, may be replaced by 
—O—, and optional hydrogen may be replaced by halogen. 
The preferred examples of R5, R6 and X2 are hydrogen, 
methyl, —F, —CF3 and phenyl. R7 and R8 are independently 
alkyl having 1 to 10 carbon atoms. R9 is hydrogen or alkyl 
having 1 to 5 carbon atoms. The preferred examples of R9 
are hydrogen, methyl and ethyl. G1 is a trivalent organic 
group. This is a part of a tetracarboXylic acid’s residue When 
the compound having a PSQ skeleton is tetracarboXylic 
anhydride. 

[0083] The preferred eXample of Y1 is —OMl, —CHO, 
—COOR3, —NHR4, —COX1, —OCOX1, —N=C=O, 
—CR5=CH2, 1,2-epoXycycloheXyl, 3,4-epoXycycloheXyl, 
or any one of groups shoWn below: 

[0084] More preferred eXample of Y1 is —OMl, 
—COOR3, —NHR“, —COXl, —N=C=O, —CR5=CH2, 
1,2-epoXycycloheXyl, 3,4-epoXycycloheXyl, or any one of 
groups shoWn below: 

0 R9 

o X2 k 

H , —GYO’ /(CH2)Cl 
O 

[0085] Further more preferred eXample of Y1 is —OH, 
—COOR3, —NH2, —COCl, oXiranyl, oXetanyl or a group 
shoWn beloW: 

[0086] When Y1 is an addition-polymeriZable group, it is 
preferred that an addition-polymeriZable group is not con 
tained in Q1 of Formula It is preferred as Well that an 
addition-polymeriZable group is not contained in a substitu 
ent of a ring constituting Q2. When Y1 is a condensation 
polymeriZable group, it is preferrd that Q1 in Formula (1) is 
a group Which do not react With Y1. It is preferred as Well 
that a group Which reacts With Y1 is not contained in a 
substituent of a ring constituting Q2 and a bonding group 
connecting rings. 
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[0087] Formula (2) can be speci?ed to preferred formulas 
such as Formula (1-1) to Formula (1-86) shoWn beloW. 
Codes in these formulas mean the same as described above. 
Groups shoWing 1,4-cycloheXylene, 1,4-phenylene and 
pyridine-2,5-diyl each represent groups shoWn by the fol 
loWing formulas: 

K F F 

FF 

ééiiil 
H 3C CH3 

CH3 
CH up 
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-continued -c0ntinued 

OCH3 

@' @il 

if (F 
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-continued 
(1-26b) (1-27) 

{wQ-Q-QZ 
(1-28) (L29) 

{FQ-Q-Q-<0-Q-Q-O 
(1-30) (L31) 
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-continued 
(1-47) (1-48) 

< 

< 

< 

-0-@-@-@ 

< 

< 

< 

(1-59) 

(1-61) 

(1-63) 

(1-49) 

(1-50) 

(1-51) 

(1-52) 

(1-53) 

(1-54) 

(1-55) 

(1-56) 

(1-57) 

(1-58) 

(1-60) 

(1-62) 

(1-64) 
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-continued 
(1-65) (1-66) 

0 

0 

(1-67) (1-68) 
0 

0 

(1-69) (1-70) 

(1-71) (1-72) 

(1-73) (1-74) 

(1-81) (1-82) 

(1-83) (1-84) 
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-continued 
(1-85) (1-86) 

< —Z04<>Z1‘®i?— <—Z°4@~Z14®~Z24®~Z4— 
[0088] Among the above formulas, Formula (1-1) to For- —NR1OCO—, —CONR1OO—, —ONR10CO—, 
mula (1-80) are more preferred, and Formula (1-1) to —OCONR1O—, —NR1OCONR1O—, —NR1OCOO—, 
Formula (1-58) are further more preferred. —OCOO—, —CH(OH)CH2—, —CH2CH(OH)—, 

13 —CH=CH—, —CH2CR5=CR6CH2—, _so,_, 
[0089] Isotopes such as heavy hydrogen and C may be _S()2()_, _()SO2_, _SO2S_, _SSO2_, 
contained in the compound (1) in a larger proportion than 
those of naturally present ones. In such case, the compounds 
make little difference in physical properties. 

[0090] Next, the polymer of the present invention shall be 
explained. The polymer of the present invention is a polymer 
having a PSQ skeleton and has a structural unit represented 
by Formula (3): 

(3) 

[0091] In Formula (3), R1 and Q1 are groups de?ned in the 
same manner as these codes in Formula (1), and the pre 

ferred examples of them are the same as in Formula And, Q3 is a group represented by Formula (4): 

[0092] Codes in the formula are groups de?ned in the 
same manner as these codes in Formula (2) excluding Z5, 
and the preferred examples of them are the same as in 

Formula Z5 is a single bond, —CH=CH—, —CEC—, 
—COO—, —OCO—, or a group represented by —W1-T1-. 
W1 is a single bond or alkylene having 1 to 20 carbon atoms. 
In the alkylene, optional —CH2—, Which is not adjacent to 
each other, may be replaced by —O—, —COO—, 
—OCO—, —CH=CH— or —CEC—. The preferred 
example of W1 is alkylene in Which the number of carbon 
atoms is 1 to 20 and optional —CH2—, Which is not adjacent 
to each other, may be replaced by —O—, —COO— or 
—OCO—. 

—SO2NR1O—, —NR1OSO2—, or any one of groups shoWn 
below: 

0 (CH2)1 O 

[0094] In these groups related to T1, R2 is the same as 
described above. R10 is hydrogen, alkyl having 1 to 10 
carbon atoms, cyclopropyl, cyclobutyl, cyclopentyl, cyclo 
hexyl, cyclohexenyl, or phenyl in Which optional hydrogen 
may be replaced by halogen or alkyl having 1 to 5 carbon 
atoms. In the alkyl having 1 to 10 carbon atoms, optional 
hydrogen may be replaced by halogen. In the alkyl having 
1 to 5 carbon atoms Which is a substituent of phenyl, 
optional —CH2—, Which is not adjacent to each other, may 
be replaced by EO—, —CH=CH— or —C, and optional 
hydrogen may be replaced by halogen. The preferred 
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examples of R10 are hydrogen, methyl, ethyl, propyl, cyclo- compound R1SiA3 to hydrolysis and condensation polymer 
propyl, cyclobutyl, cyclopentyl, cyclohexyl and phenyl. R5, iZation in the presence of monovalent alkaline metal hydrox 
R6 and X2 have the same meanings as these Codes in the ide and Water, in the presence or absence of an organic 
de?hltlOhS related to Y1, ahd the Preferred examples thereof solvent. Ais a hydrolyZable group and is preferably chlorine 
are the Same as deseflbed above and alkoxy having 1 to 4 carbon atoms. The examples of the 

monovalent alkaline metal hydroxide are lithium hydroxide, 
sodium hydroxide, potassium hydroxide and cesium hydrox 
ide. Among them, sodium hydroxide and potassium hydrox 

[0095] G1 is a trivalent organic group. This is a part of 
tetracarboxylic acid’s residue When the structural unit hav 
ing a PSQ skeleton is derived from tetracarboxylic acid 
derivative having a PSQ Skeleton G2 is a part of tricarboxy_ ide are preferred. The amount of the monovalent alkaline 
lic acid-derivative’s residue or a part of tetracarboxylic metal hydroxide used is 0-3 to 1-5 in terms of a mole ratio 
acid-derivative’s residue. This shoWs a part of polybasic based Oh the Shahe eorhpouhd described ab0Ve> ahd more 
acid-derivative’s rsidue Which are the target of the reaction preferred mole ratio is 0-4 t0 0-8- The amount of Water added 
When the structural unit having a PSQ skeleton is derived is 1.0 t0 1.5 in terms of a mole ratio based on the silane 
from diamine having a PSQ skeleton. The structural unit in compound, and more preferred mole ratio is 1.1 to 1.3. The 
Which T1 is a group containing G1 is derived by the reaction preferred examples of the organic solvent are linear, 
0f tetIaCaIbOXYhC acid-derivative having a PSQ SkeletOh branched or cyclic monovalent alcohols. It is estimated that 
With diamihe- This diathihe may be diarhihe havihg a PSQ alcohol contributes to a control of the structure in a con 
skeleton or diamine having no PSQ skeleton. The structural densing Step 
unit in Which T1 is a group containing G2 is derived by the 
reaction of diamine having a PSQ skeleton With polybasic [0098] The Compound (1a) is reacted With dichlorosilane 
acid-derivative. The polybasic acid-derivative may be tet- (1c) to prepare a compound (1d), and then the compound 
racarboxylic acid-derivative having a PSQ skeleton, or tri- (1d) may be reacted With a compound (1e) in the presence 
carboxylic acid-derivative or tetracarboxylic acid-derivative of a Catalytic amount of a radical polymerization initiator 
havihg he PSQ Skeletoh- The term “tetracarboxylic aeid- (aZobisisobutyronitrile, benZoyl peroxide, di-t-butyl perox 
derivative(s)” is used as a general term including ester, acid ide and the like) or a transition metal Compound (Pt, Rh, Pd, 
anhydride and acid halide of tetracarboxylic acid in addition Ni and the like) Thus, a Compound (2a) is Obtained 
to tetracarboxylic acid, in the present invention. Polybasic 
acid-derivative(s), tricarboxylic acid-derivative(s) and 
dicarboxylic acid-derivative(s) are terms de?ned in the same R1 R1 Q1 
manner as described above. \ / 

S1 O S1 Cl—S1—H 

[0096] The compound (1) can be produced by reacting a R1 0/ | O/ \O 
compound (1a) With dichlorosilane (1b) in the presence of a \ / (I) / 1C1 
base such as triethylamine: /5i-O| Si—R1 4Na ( c) 

o ./o EtsN 

1//S1— -O;S1\ R o O 0 R1 

R1 R1 Q1 0 / |/ 
\ / | \si—o—si 
Si—O—Si C1—Si—Q2—Y1 / \ 

1 / \0 R1 R1 
R O o 0 c1 
\ / (1b) (1a) 
Si-O—Si-R1 ~4Na — R1 R1 

/ I Et3N O ./O \ 
S1 -O-S1 S- O S 

1// / \ 1 1 1\ 
O O O R 1 0 Q1 23 1 
/ l/ R\ /o O O \ _/ CH2=CH—Q —Y 

O\si—o—si S-_O| S-_R1 S1\ (16) 
1/ 1 H 0/ 1 I 1 0/ H 

.— _ _ -/ 

R R 1//S1 l O S1\ 
(1a) R O o R1 

l l 

R /R Q1 O\si/—o—s1/ 
s1—o—s1 / 

/| \0 Q1 R1 R1 
R1 o O O \ / (1d) 
\ ./_ | _ 1 5i\ R1 R1 

Y1_ 2 0/51 O| S1 R O/ Q2_Y1 \ / 
Q 51 -o—s1’ Si—O—Si 
\ / R17 1 /| / \o Q1 
/ 1 e T R R1\ /0 O /O \ / 
1 / / . | S1 

Q 0\S1_O_S1 /s1—o| S1-R1 O/ \/\Q2a_Yl 
R1 R1 Y1_Q2a\/\ R1751 |-O}S1\ 1 

(1) /S1\ ,0 1);) R 
Q1 O\/si—o—s1 

R1 1 
[0097] In this scheme, Et3N is triethylamine, and the other (2a) 
codes have the same meanings as described above. The 
compound (1a) can be produced by subjecting a silane 
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[0099] In the scheme described above, G23 is a group 
represented by Formula (5), and the other codes have the 
same meanings as described above. 

[0100] In Formula (5), l, m, n and p are independently 0, 
1, 2 or 3, and Z6 is a single bond, —CH=CH—, EC—, 
—COO—, —OCO—, or alkylene having 1 to 18 carbon 
atoms. In the alkylene, optional —CH2— may be replaced 
by —O—, —S—, —NH—, —SiR22—, —SiR22O—, 
—OSiR22—, —OSi R22O—, —SiRZZOSi R22EC—COO—, 
—OCO—, —CH=CH— or —C 

[0101] One eXample of a method for forming the bonding 
group Z1, Z2, Z3, Z4 or Z6 shall be explained by shoWing a 
scheme. MSG1 and MSG2 in the folloWing scheme each are 
monovalent or divalent organic groups having at least one 
ring. Plural MSG1 (or MSG2) in the scheme may be the same 
or different. A compound (1A) to a compound (1H) corre 
spond to the compound 

[0102] (I) Formation of Single Bond 

1_ _ 2 —> 1_ 2 MSG B(0H)2 + Hal MSG Aq_ Na2CO3 MSG MSG 
(6) (7) Hal: Br, I (1A) 

i) n-BuLi, Hal—MSG2 
1 ii) Znclz, (7) Hal: Br, I 1 2 

MSG —Hal —> Pdcl (PPh) MSG —MSG 
(8) Hal: Br,I 2 3 2 (1A) 

[0103] A boric acid derivative (6) and a halide (7) syn 
thesiZed by a publicly knoWn method are reacted in a 
carbonate aqueous solution in the presence of a catalyst such 
as tetrakis(triphenylphosphine)-palladium to synthesiZe a 
compound (1A). This compound (1A) can be synthesiZed as 
Well by ?rst reacting n-butyllithium With a compound (8) 
synthesiZed by a publicly knoWn method, then reacting Zinc 
chloride and further reacting the compound (7) in the 
presence of a catalyst such as dichlorobis-(triphenylphos 
phine)palladium. The boric acid derivative (6) can be pro 
duced by deriving the compound (8) into a Grignard reagent 
or a lithium reagent and reacting it With trialkylboric acid 
ester. 

[0104] (II) Formation of —COO— and —OCO— 

i) n-BuLi 

MSG1— Hal 11) C02 
(8) Hal: Br, I 

o o 

DCC, DMAP 
MSGl —> MSGl 

OH O—MSG2 

(9) I (1B) 
MSG2— OH 

(10) 

[0105] The compound (8) is reacted With n-butyllithium 
and then carbon dioxide to obtain a carboXylic acid The 

Jan. 13, 2005 

carboXylic acid (9) is dehydrated With phenol (10) synthe 
siZed by a publicly knoWn method, in the presence of DCC 
(1,3-dichloroheXylcarbodiimide) and DMAP (4-dimethy 
laminopyridine) to synthesiZe a compound (1B) having 
—COO—. A compound having —OCO— can be synthe 
siZed as Well by the method. 

[0106] (III) Formation of —CH=CH— 

MSGl 

n_BuLi O PPl'13+Bf 
2 ii) DMF 2 (12) 

— —> —> Hal MSG MSG t_BuOK 

H 

(7) Hal: Br, I (11) 

[0107] The compound (7) is treated With n-butyllithium 
and then reacted With formamide such as N,N-dimethyl 
formamide to obtain aldehyde (11). Aphosphonium salt (12) 
synthesiZed by a publicly knoWn method is treated With a 
base such as potassium t-butoXide to produce phosphorus 
ylid, and this is reacted With. the aldehyde (11) to synthesiZe 
a compound (1C). The cis compound is formed depending 
on the reaction conditions, and therefore the cis compound 
is isomeriZed, if necessary, to the trans compound by a 
publicly knoWn method. 

[0108] (IV) Formation of —(CH2)2— 

H2 
1_ = _ 2 MSG CH CH MSG W 

(1C) 

[0109] The compound (1C) is hydrogenated in the pres 
ence of a catalyst such as palladium carbon to thereby 
synthesiZe a compound. (1D). 

[0110] (V) Formation of —(CH2)4— 

(13) 

MSG1— (CH2)4 — MSGZ 

(1E) 

[0111] A phosphonium salt (13) is used in place of the 
phosphonium salt (12) to obtain a compound having 
—(CH2 2—CH=CH— according to the method described 
in the item (III). This is catalytically hydrogenated to 
synthesiZe a compound 












































































































































































