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.0M!B,/./>-G,>!B,HH,F@-,02!1@>-0GW!?/G/,2@1-/G!-?/H/!I@K!N/!G/1/GG/B!-0!@H!?,J?!
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;/-3-1.&/1!1(+:.%+.!%+;!3(C!;/-3-1.&/1!;/::/>%./(+!)%1.(&D<!2/?2!%;2-:/(+!.(!

1(+;#1.(&<!-@1-33-+.!2-%.!&-:/:.%+1-<!2/?2!?3%::!.&%+:/./(+!.-$>-&%.#&-<!3(C!

.2-&$%3!-@>%+:/(+!1(-))/1/-+.<!%+;!2/?2!)3%$-!&-.%&;%+1'<!%+;!.(!>&(,/;-!%!
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.2%.!1(+.%/+:!%!>(3'>2-+'3-+-!-.2-&!;-&/,%./,-!2%,/+?!%!:>-1/)/1!$(3-1#3%&!

:.&#1.#&-<!%!:>-1/)/1!.2-&$(:-../+?!&-:/+!%+;!%!:.'&-+/1!.2-&$(>3%:./1!-3%:.($-&!

1%+!-@>&-::!-@1-33-+.!2/?2!)&-A#-+1'!>&(>-&./-:<!2/?2!2-%.!&-:/:.%+1-<!2/?2!

%;2-:/(+!.(!1(+;#1.(&:<!2/?2!?3%::!.&%+:/./(+!.-$>-&%.#&-<!3(C!.2-&$%3!-@>%+:/(+!
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%+!->(@'!&-:/+<!%!1'%+%.-!&-:/+!%+;!%!$%3-/$/;-!1($>(#+;<!%+;!

! BMD!%!:.'&-+/1!.2-&$(>3%:./1!-3%:.($-&J!



5 

- 	(R1 )x 

( I ) 

wherein Rl each independently represents an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, or a halogen atom, and x represents an integer of 0 to 

4. 

[2] The resin composition according to the above [1], wherein the N-substituted 

maleimide structure-containing group is a group represented by the following 

general formula (Z): 

Al N 

)rN 
0 

O 

N 

O  

wherein R2  each independently represents an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, or a halogen atom, y represents an integer of 0 to 4, 

and Al represents a group represented by the following general formula (II), (III), 

(IV) or (V): 

(R3)p  

II  

wherein R3  each independently represents an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, or a halogen atom, p represents an integer of 0 to 4: 

\ A2  
	 \<_)  

I4(R)(1 	(R )r 

wherein R4  and R5  each independently represent an aliphatic hydrocarbon 

group having 1 to 5 carbon atoms, or a halogen atom, A2  represents an alkylene 

group having 1 to 5 carbon atoms, an alkylidene group having 2 to 5 carbon atoms, 

an ether group, a sulfide group, a sulfonyl group, a carbonyloxy group, a keto 

( z ) 



H2 

6 

group, a single bond, or a group represented by the following general formula 

(III-1), and q and r each independently represent an integer of 0 to 4: 

%A\ 

=1.  — 

(R6  ) s 	 (R7  ) t 

wherein R6  and R7  each independently represent an aliphatic hydrocarbon 

group having 1 to 5 carbon atoms, or a halogen atom, A3  represents an alkylene 

group having 1 to 5 carbon atoms, an isopropylidene group, an ether group, a 

sulfide group, a sulfonyl group, a carbonyloxy group, a keto group or a single bond, 

and s and t each independently represent an integer of 0 to 4:. 

( I NO 

wherein n represents an integer of 0 to 10: 

R8

C 	

 

(V) 

R9  / Li 

wherein R8  and R9  each independently represent a hydrogen atom, or an 

aliphatic hydrocarbon group having 1 to 5 carbon atoms, and u represents an 

integer of 1 to 8. 

[3] The resin composition according to the above [1] or [2], wherein the structural 

unit represented by the general formula (I) is a structural unit represented by the 

following formula (P): 



 !

"#$%&

'()

'()
*!

+,-!./0!10234!56786239364!:5561;34<!96!9/0!:=6>0!+?-!61!+@-A!B/01034!CD!34!9/0!

<0401:E!F617GE:!HIJ!32!:!<16G8!1081020490;!=K!:4K!6F!9/0!F6EE6B34<!F617GE:0L!

'(M

'(M

'M(N

()' '()

'M(N

& &'

'()

'() *!

+O-!./0!10234!56786239364!:5561;34<!96!:4K!640!6F!9/0!:=6>0!+D-!96!+,-A!B/01034!9/0!

4G7=01!:>01:<0!76E05GE:1!B03</9!6F!9/0!567864049!HCJ!32!F167!OAPPP!96!D?APPP*!

+Q-!./0!10234!56786239364!:5561;34<!96!:4K!640!6F!9/0!:=6>0!+D-!96!+O-A!B/01034!9/0!

7:E0373;0!56786G4;!:2!9/0!567864049!HRJ!32!:!86EK7:E0373;0!56786G4;!H:J!

/:>34<!:9!E0:29!9B6!ST2G=2939G90;!7:E0373;0!<16G82!34!640!76E05GE0A!61!:!

86EK:7346=327:E0373;0!56786G4;!H5J!1081020490;!=K!9/0!F6EE6B34<!<0401:E!

F617GE:!HUVJL!

W

&

&

W

&

&

"XY%Z[

W
(

ZN W(M
!

! B/01034!C,!/:2!9/0!2:70!;0F3439364!:2!9/:9!6F!CD!34!9/0!<0401:E!F617GE:!HIJA!

CO!1081020492!:!<16G8!1081020490;!=K!9/0!F6EE6B34<!<0401:E!F617GE:!HUVVJL!
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k A8 	 

(R174 	

(R  )r' 

(VII) 

 

wherein R17  and R18  each independently represent an aliphatic 

hydrocarbon group having 1 to 5 carbon atoms, an alkoxy group having 1 to 5 

carbon atoms, a hydroxyl group or a halogen atom, As represents an alkylene 

group having 1 to 5 carbon atoms, an alkylidene group having 2 to 5 carbon atoms, 

an ether group, a sulfide group, a sulfonyl group, a carbonyloxy group, a keto 

group, a fluorenylene group, a single bond, or a group represented by the following 

general formula (VII-1) or (VII-2), and q' and r' each independently represent an 

integer of 0 to 4: 

	 A9  

=1 —  

(R )s' 	(R )r 
wherein R19  and R20  each independently represent an aliphatic 

hydrocarbon group having 1 to 5 carbon atoms, or a halogen atom, A9  represents 

an alkylene group having 1 to 5 carbon atoms, an isopropylidene group, an 

m-phenylenediisopropylidene group, a p-phenylenediisopropylidene group, an 

ether group, a sulfide group, a sulfonyl group, a carbonyloxy group, a keto group 

or a single bond, and s' and t' each independently represent an integer of 0 to 4: 

(VII —  1 ) 

_A10 (VI I— 2 ) 

wherein R2'  represents an aliphatic hydrocarbon group having 1 to 5 

carbon atoms, or a halogen atom, A19  and All each independently represent an 

alkylene group having 1 to 5 carbon atoms, an isopropylidene group, an ether 

group, a sulfide group, a sulfonyl group, a carbonyloxy group, a keto group, or a 

single bond, and w represents an integer of 0 to 4. 

[7] The resin composition according to any one of the above [1] to [6], wherein the 

content ratio of the component (A) to the component (B) [(A)/(B)] is from 5/95 to 

80/20 by mass. 
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[Resin Composition] 

One aspect of the present invention is a resin composition containing: 

(A) a polyphenylene ether derivative having an N-substituted maleimide 

structure-containing group and a structural unit represented by the following 

general formula (I) in one molecule [hereinafter this may be simply abbreviated as 

polyphenylene ether derivative (A) or component (A)], 

(B) at least one thermosetting resin selected from the group consisting of 

an epoxy resin, a cyanate resin and a maleimide compound [hereinafter this may 

be simply abbreviated as thermosetting resin (B) or component (B)], and 

(C) a styrenic thermoplastic elastomer [hereinafter this may be 

abbreviated as component (C)]. 

( R1  )x 

( I ) )  
wherein Ri each independently represents an aliphatic hydrocarbon group having 

1 to 5 carbon atoms, or a halogen atom, x represents an integer of 0 to 4. 

The components are described in order. 

[0016] 

(Polyphenylene Ether Derivative (A)) 

The polyphenylene ether derivative (A) has an N-substituted maleimide 

structure-containing group and a structural unit represented by the 

above-mentioned general formula (I) in one molecule. In particular, since the 

polyphenylene ether derivative (A) has at least one N-substituted maleimide 

structure-containing group in one molecule, the resin composition can have 

excellent high frequency properties (low dielectric constant, low dielectric 

dissipation factor), high adhesion to conductor, excellent heat resistance, high 

glass transition temperature, low thermal expansion coefficient and high flame 

retardancy. Here, the thermal expansion coefficient as referred to in the present 

invention means a value also called a linear expansion coefficient. 

Ri in the general formula (I) each independently represents an aliphatic 

hydrocarbon group having 1 to 5 carbon atoms, or a halogen atom. Examples of 

the aliphatic hydrocarbon group include a methyl group, an ethyl group, an 

n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a t-butyl 
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group, an n-pentyl group, etc. The aliphatic hydrocarbon group may be an 

aliphatic hydrocarbon group having 1 to 3 carbon atoms, and may be a methyl 

group. Examples of the halogen atom include a fluorine atom, a chlorine atom, a 

bromine atom, an iodine atom, etc. 

Among the above, RI may be an aliphatic hydrocarbon group having 1 to 5 

carbon atoms. 

x is an integer of 0 to 4, and may be an integer of 0 to 2, and may 2. 

When x is 1 or 2, Rl may be substituted at the ortho-position on the benzene ring 

(based on the substitution position of the oxygen atom). When x is 2 or more, 

plural RI's may be the same or different. 

Specifically, the structural unit represented by the general formula (I) 

may be a structural formula represented by the following general formula (I'). 

( 	' ) 

[0017] 

 

The N-substituted maleimide structure-containing group that the 

polyphenylene ether derivative (A) has may be, from the viewpoint of high 

frequency properties (low dielectric constant, low dielectric dissipation factor), 

adhesion to conductor, heat resistance, glass transition temperature, thermal 

expansion coefficient and flame retardancy, a group containing a bismaleimide 

structure in which the nitrogen atoms of the two maleimide groups bond to each 

other via an organic group, and may be a group represented by the following 

general formula (Z). 

0 	 (R2)y 

'--JK 

N 	
A1 	

( /  	 
N 0 	 ( Z ) 

% 	
>--------Nr.--4 

0 0 H 
 

wherein R2  each independently represents an aliphatic hydrocarbon group having 

1 to 5 carbon atoms, or a halogen atom, y represents an integer of 0 to 4, Al 

represents a group represented by the following general formula (II), (III), (IV) or 

(V). 
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[0018] 

The aliphatic hydrocarbon group having 1 to 5 carbon atoms and the 

halogen atom that R2  represents may be described in the same manner as that for 

the case of W. 

y is an integer of 0 to 4, and may be an integer of 0 to 2, and may be 0. 

When y is an integer of 2 or more, plural R2's may be the same or different. 

The group represented by the general formula (II), (III), (IV) or (V) that Al 

represents is as follows. 

[0019] 

wherein R3  each independently represents an aliphatic hydrocarbon group having 

1 to 5 carbon atoms, or a halogen atom, p represents an integer of 0 to 4. 

The aliphatic hydrocarbon group having 1 to 5 carbon atoms and the 

halogen atom that R3  represents may be described in the same manner as that for 

the case of W. 

p is an integer of 0 to 4, and, from the viewpoint of easy availability, may 

be an integer of 0 to 2, or 0 or 1, or 0. When p is an integer of 2 or more, plural 

R3's may be the same or different. 

[0020] 

(R4)q 	(R5)r  

wherein R4  and W each independently represent an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, or a halogen atom, A2  represents an alkylene group 

having 1 to 5 carbon atoms, an alkylidene group having 2 to 5 carbon atoms, an 

ether group, a sulfide group, a sulfonyl group, a carbonyloxy group, a keto group, a 

single bond, or a group represented by the following general formula (III-1), q and 

r each independently represent an integer of 0 to 4. 

The aliphatic hydrocarbon group having 1 to 5 carbon atoms and the 

halogen atom that R4  and R5  represent include the same ones as those for W. 
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The aliphatic hydrocarbon group may be an aliphatic hydrocarbon group having 1 

to 3 carbon atoms, and may be a methyl group or an ethyl group, and may be an 

ethyl group. 

Examples of the alkylene group having 1 to 5 carbon atoms that A2  

represents include a methylene group, a 1,2-dimethylene group, a 

1,3-trimethylene group, a 1,4-tetramethylene group, a 1,5-pentamethylene group, 

etc. The alkylene, group may be, from the viewpoint of high frequency properties 

(low dielectric constant, low dielectric dissipation factor), adhesion to conductor, 

heat resistance, glass transition temperature, thermal expansion coefficient and 

flame retardancy, an alkylene group having 1 to 3 carbon atoms, or may be a 

methylene group. 

Examples of the alkylidene group having 2 to 5 carbon atoms that A2  

represents include an ethylidene group, a propylidene group, an isopropylidene 

group, a butylidene group, an isobutylidene group, a pentylidene group, an 

isopentylidene group, etc. Among these, from the viewpoint of high frequency 

properties (low dielectric constant, low dielectric dissipation factor), adhesion to 

conductor, heat resistance, glass transition temperature, thermal expansion 

coefficient and flame retardancy, it may be an isopropylidene group. 

Among the above-mentioned choices, A2  may be an alkylene group having 

1 to 5 carbon atoms or an alkylidene group having 2 to 5 carbon atoms. 

q and r each are independently an integer of 0 to 4, and, from the 

viewpoint of easy availability, may be an integer of 0 to 2, or 0 or 2. When q or r 

is an integer of 2 or more, plural 114's or plural 116's each may be the same or 

different. 

The group represented by the general formula (III-1) that A2  represents is 

as follows. 

[0021] 

A3  

(R6)s 	(R7)t 

wherein R6  and 11,7  each independently represent an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, or a halogen atom, A3  represents an alkylene group 

having 1 to 5 carbon atoms, an isopropylidene group, an ether group, a sulfide 
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group, a sulfonyl group, a carbonyloxy group, a keto group or a single bond, s and t 

each independently represent an integer of 0 to 4. 

The aliphatic hydrocarbon group having 1 to 5 carbon atoms and the 

halogen atom that R6  and R7  represent may be described in the same manner as 

that for the case of R4  and R5. 

The alkylene group having 1 to 5 carbon atoms and the alkylidene group 

having 2 to 5 carbon atoms that M represents include the same ones as the 

alkylene group having 1 to 5 carbon atoms and the alkylidene group having 2 to 5 

carbon atoms that A2  represents. 

From among the above-mentioned choices, the alkylidene group having 2 

to 5 carbon atoms may be selected for M. 

s and t each are independently an integer of 0 to 4, and, from the 

viewpoint of easy availability, may be an integer of 0 to 2, or may be 0 or 1, or may 

be 0. When s or t is an integer of 2 or more, plural R6's or plural R7's each may be 

the same or different. 

[0022] 

(Iv) 

i ii CH2 	 	 
H

2  

wherein n represents an integer of 0 to 10. 

From the viewpoint of easy availability, n may be an integer of 0 to 5, or 

may be an integer of 0 to 3. 

[0023] 

 

R8  \ 
' 

  

  

(V) 

     

     

      

 

R9  

  

wherein Rs and R9  each independently represent a hydrogen atom, or an aliphatic 

hydrocarbon group having 1 to 5 carbon atoms, u represents an integer of 1 to 8. 

The aliphatic hydrocarbon group having 1 to 5 carbon atoms and the 

halogen atom that 118  and R9  represent may be described in the same manner as 



CH2  

CH2  

H3C 

	

CH3  

[0025] 
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that for the case of Rl. 

u is an integer of 1 to 8, and may be an integer of 1 to 3, or may be 1. 

[0024] 

Al in the group represented by the general formula (Z) may be, from the 

viewpoint of high frequency properties (low dielectric constant, low dielectric 

dissipation factor), adhesion to conductor, heat resistance, glass transition 

temperature, thermal expansion coefficient and flame retardancy, a group 

represented by any of the following formulae. 

The polyphenylene ether derivative (A) may be a polyphenylene ether 

derivative represented by the following general formula (A'). 

0 	 0 	 (R2)y 

N—A1—N 

0 	0 

(A' ) 

 

wherein Al, R1, R2, x and y are as defined hereinabove, m represents an integer of 

1 or more. 

m may be an integer of 1 to 300, or may be an integer of 10 to 300, or may 

be an integer of 30 to 200, or may be an integer of 50 to 150. 

[0026] 

The polyphenylene ether derivative (A) may be a polyphenylene ether 

derivative represented by any of the following formulae. 
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(A' - 2 ) 

CH2  

C2H5  0 

N
Y's' 

CH3  0 

(A' —1) 

H 

(A' — 3) 

wherein m is the same as m in the general formula (A'). 

[00271 

From the viewpoint of inexpensive raw materials, the derivative may be a 

polyphenylene ether derivative of the above formula (N-1), from the viewpoint of 

excellent dielectric properties and low water absorbability, it may be a 

polyphenylene ether derivative represented by the formula (A'-2), and from the 

viewpoint of excellent adhesion to conductor and mechanical properties 

(elongation, strength at break, etc.), it may be a polyphenylene ether derivative 

represented by the formula (A'-3). Accordingly, in conformity to the intended 

properties, one alone or two or more of the polyphenylene ether derivatives of the 

formulae (AL') to (A'-3) may be used either singly or as combined. 

[00281 

The number average molecular weight of the polyphenylene ether 

derivative (A) of the present invention may be 5,000 to 12,000, or may be 7,000 to 

12,000, or may be 7,000 to 10,000. When the number average molecular weight 

is 5,000 or more, the resin composition of the present invention and the prepreg 

and the laminate using the composition tend to have a more favorable glass 

transition temperature. When the number average molecular weight is 12,000 

or less, the resin composition of the present invention tend to be readily molded 
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into a laminate with better formability. 

In this description, the number average molecular weight is a value 

calculated based on the calibration curve drawn using a standard polystyrene, 

according to gel permeation chromatography (GPC), and more precisely, a value 

measured according to the number average molecular weight measurement 

method described in the section of Examples. 

[0029] 

(Method for Producing Polyphenylene Ether Derivative (A)) 

The polyphenylene ether derivative (A) may be obtained, for example, 

according to the production method mentioned below. 

First, an aminophenol compound represented by the following general 

formula (VIII) [hereinafter referred to as aminophenol compound (VIII)] is reacted 

with a polyphenylene ether having, for example, a number average molecular 

weight of 15,000 to 25,000 in an organic solvent in a mode of known redistribution 

reaction, as associated with reduction in the polyphenylene ether, to thereby 

produce a polyphenylene ether compound having a primary amino group in one 

molecule (A") (hereinafter this may be simply referred to as polyphenylene ether 

compound (A")), and then the polyphenylene ether compound (A") is reacted with 

a bismaleimide compound represented by the general formula (IX) [hereinafter 

referred to as bismaleimide compound (IX)] in a mode of Michael addition reaction 

to produce the polyphenylene ether derivative (A). 

[0030] 

(R2)y 

H2N4 

wherein R2  and y are the same as those in the general formula (I). 

[0031] 

0 	0 

N 	A1 	N 	 (IX) 

0 	0 

wherein. Al is the same as in the general formula (I). 

[0032] 

OH 	(VIII) 
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pre-reacting them to give a phenol-modified cyanate prepolymer may be employed. 

Regarding the monophenol compound to be used in combination, all the 

prescribed amount thereof may be incorporated in prepolymerization, or the 

prescribed amount may be divided in portions and added portionwise before and 

after prepolymerization, but from the viewpoint of storage stability, the method of 

portionwise incorporating the compound may be employed. 

[00501 

The maleimide compound is not specifically limited, but, for example, at 

least one of (a) a polymaleimide compound having at least two N-substituted 

maleimide groups in one molecule [hereinafter this may be referred to as 

component (a)1 and (c) a polyaminobismaleimide compound represented by the 

following general formula (VI) [hereinafter this may be referred to as component 

(c)1 may be contained. From the viewpoint of solubility in organic solvent, high 

frequency properties, adhesion to conductor and prepreg formability, the 

maleimide compound may be the polyaminobismaleimide compound (c). 

The polyaminobismaleimide compound (c) may be obtained, for example, 

by reacting the component (a) and an aromatic diamine compound (b) having two 

primary amino groups in one molecule [hereinafter this may be referred to as 

component (b)1 in a mode of Michael addition reaction in an organic solvent: 

[00511 

	

0 	 0 
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N A4 	N 	 (VI) 
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A8 	 

(R1 8)
r, 

 

 

  

(VII) 

  

wherein R17  and R18  each independently represent an aliphatic 

hydrocarbon group having 1 to 5 carbon atoms, an alkoxy group having 1 to 5 

carbon atoms, a hydroxyl group or a halogen atom, A8  represents an alkylene 

0 
wherein A4  has the same definition as Al in the above general formula (Z), 

and A5  is a group represented by the following general formula (VII): 
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group having 1 to 5 carbon atoms, an alkylidene group having 2 to 5 carbon atoms, 

an ether group, a sulfide group, a sulfonyl group, a carbonyloxy group, a keto 

group, a fluorenylene group, a single bond, or a group represented by the following 

general formula (VII-1) or (VII-2), and q' and r' each independently represent an 

integer of 0 to 4: 

[00521 

	 A9  , 

0 	 O 	 (VII—  1 ) 

(R19)
5, 	(R2o

)t, 

wherein R19  and R20  each independently represent an aliphatic 

hydrocarbon group having 1 to 5 carbon atoms, or a halogen atom, A9  represents 

an alkylene group having 1 to 5 carbon atoms, an isopropylidene group, an 

m-phenylenediisopropylidene group,, a p-phenylenediisopropylidene group, an 

ether group, a sulfide group, a sulfonyl group, a carbonyloxy group, a keto group 

or a single bond, and s' and t' each independently represent an integer of 0 to 4: 

[00531 

 

(R21 
)w  

Ago 	A11— (VII— 2 ) 

 

wherein R21  represents an aliphatic hydrocarbon group having 1 to 5 

carbon atoms, or a halogen atom, A10  and All each independently represent an 

alkylene group having 1 to 5 carbon atoms, an isopropylidene group, an ether 

group, a sulfide group, a sulfonyl group, a carbonyloxy group, a keto group or a 

single bond, and w represents an integer of 0 to 4. 

[00541 

The aliphatic hydrocarbon group having 1 to 5 carbon atoms and the 

halogen atom that R17, R18,  R19,  R20 and R21  in the above general formula (VII), 

(VII-1) or (VII-2) represent include the same ones as those of R1  in the general 

formula (I). The aliphatic hydrocarbon group may be an aliphatic hydrocarbon 

group having 1 to 3 carbon atoms, and may be a methyl group or an ethyl group. 

M in the general formula (VI) have the same definition as Al in the 

general formula (Z). 
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(Styrene Compound-Derived Structural Unit) 

In the formula, Ra represents a hydrogen atom, or an alkyl group having 1 

to 5 carbon atoms, Rb represents an alkyl group having 1 to 5 carbon atoms, k 

represents an integer of 0 to 5. 

Examples of the alkyl group having 1 to 5 carbon atoms that Ra and Rb 

represent include a methyl group, an ethyl group, an n-propyl group, etc., and the 

group may be an alkyl group having 1 to 3 carbon atoms, or may be a methyl 

group. 

Ra may be a hydrogen atom. 

k may be an integer of 0 to 2, or may be 0 or 1, or may be 0. 

[0065] 

The other structural unit than the styrenic compound-derived structural 

unit that the styrenic thermoplastic elastomer (C) has includes a 

butadiene-derived structural unit, an isoprene-derived structural unit, a maleic 

acid-derived structural unit, a maleic anhydride-derived structural unit, etc. 

One alone or two more kinds of styrenic thermoplastic elastomers (C) may be used 

either singly or as combined. 

The butadiene-derived structural unit and the isoprene-derived structural 

unit may be hydrogenated. In the case of hydrogenation, the butadiene-derived 

structural unit is a structural unit of a mixture of an ethylene unit and a butylene 

unit, and the isoprene-derived structural unit is a structural unit of a mixture of 

an ethylene unit and a propylene unit. 

[0066] 

From the viewpoint of high frequency properties (low dielectric constant, 

low dielectric dissipation factor), adhesion to conductor, heat resistance, glass 

transition temperature and thermal expansion coefficient, the styrenic 

thermoplastic elastomer (C) may be at least one selected from a 

styrene-butadiene-styrene block copolymer hydrogenate (SEBS, SBBS), a 
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styrene-isoprene-styrene block copolymer hydrogenate (SEPS) and a 

styrene-maleic anhydride copolymer (SMA). 

[0067] 

The styrene-butadiene-styrene block copolymer hydrogenate includes 

SEBS where the hydrogenation ratio of the carbon-carbon double bonds is 

generally 90% or more (or may be 95% or more), and SBBS where the 

carbon-carbon double bond at the 1,2-bond site in the butadiene block (see the left 

side of the following) has been partially hydrogenated (the hydrogenation ratio to 

all carbon-carbon double bonds is about 60 to 85%). 

C-C double bond at 1,2-bond site 	C-C double bond at 1,4-bond site 

[0068] 

In SEBS, the content of the styrene-derived structural unit (hereinafter 

this may be abbreviated as styrene content) may be, from the viewpoint of high 

frequency properties (low dielectric constant, low dielectric dissipation factor), 

adhesion to conductor, heat resistance, glass transition temperature and thermal 

expansion coefficient, 5 to 80% by mass, or may be 5 to 70% by mass, or may be 10 

to 70% by mass, or may be 10 to 50% by mass. The melt flow rate (MFR) of SEBS 

may be, though not specifically limited thereto, 0.1 to 20 g/10 min under the 

measurement condition at 230°C and a load of 2.16 kgf (21.2 N), or may be 0.5 to 

15 g/10 min. 

Examples of commercial products of SEBS include Tuftec (registered 

trademark) H Series and M Series manufactured by Asahi Kasei Chemicals 

Corporation, Septon (registered trademark) Series manufactured by Kuraray Co., 

Ltd., Crayton (registered trademark) G Polymer Series manufactured by Crayton 

Polymer Japan Corporation, etc. 

The styrene content in SBBS may be, from the viewpoint of high frequency 

properties (low dielectric constant, low dielectric dissipation factor), adhesion to 

conductor, heat resistance, glass transition temperature and thermal expansion, 

40 to 80% by mass, or may be 50 to 75% by mass, or may be 55 to 75% by mass. 

The melt flow rate (MFR) of SBBS may be, though not specifically limited thereto, 
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In the case where a metal salt of a disubstituted phosphinic acid and a 

cyclic organic phosphorus compound are used in combination, the blend ratio of 

the metal salt of a disubstituted phosphinic acid to the cyclic organic phosphorus 

compound [metal salt of disubstituted phosphinic acid/cyclic organic phosphorus 

compound] may be 0.6 to 2.5 by mass, or may be 0.9 to 2, or may be 1 to 2, or may 

be 1.2 to 2. 

[0083] 

The aromatic phosphates may be aromatic phosphates represented by the 

following general formula (F-1) or (F-2), and the metal salts of a disubstituted 

phosphinic acid may be metal salts of a disubstituted phosphinic acid represented 

by the following general formula (F-3). 

(RFi)e 	 (RF3)g 	(RF2)f  

II 	 II O-,-P—O —O —p 	0 	
\ 	/ 	

(F-1) 

/2 	 \ 	 / 2 

[0084] 

In the formulae, RF1  to RF6  each independently represent an aliphatic 

hydrocarbon group having 1 to 5 carbon atoms, or a halogen atom. e and f each 

independently represent an integer of 0 to 5, g, h and i each independently 

represent an integer of 0 to 4. 

RF6  and RF7  each independently represent an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, or an aromatic hydrocarbon group having 6 to 14 

carbon atoms. M represents a lithium atom, a sodium atom, a potassium atom, a 

calcium atom, a magnesium atom, an aluminum atom, a titanium atom, or a zinc 

atom. ml represents an integer of 1 to 4. 
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CLAIMS 

[Claim 1] 

A resin composition comprising: 

(A) a polyphenylene ether derivative having an N-substituted maleimide 

structure-containing group and a structural unit represented by the following general 

formula (I) in one molecule, wherein the N-substituted maleimide structure-containing 

group is a group containing a bismaleimide structure in which the nitrogen atoms of the 

two maleimide groups bond to each other via an organic group, 

(B) at least one thermosetting resin selected from the group consisting of an epoxy 

resin, a cyanate resin and a maleimide compound, and 

(C) a styrenic thermoplastic elastomer: 

  

(R1 )x 

   

     

       

    

( I ) 

    

       

wherein RI each independently represents an aliphatic hydrocarbon group having 

1 to 5 carbon atoms, or a halogen atom, and x represents an integer of 0 to 4. 

[Claim 2] 

The resin composition according to claim 1, wherein the N-substituted maleimide 

structure-containing group is a group represented by the following general formula (Z): 

(R2 )y 

N 	A1 N 

0 	 0 

o 	( Z ) 

wherein R2  each independently represents an aliphatic hydrocarbon group having 

1 to 5 carbon atoms, or a halogen atom, y represents an integer of 0 to 4, and Al represents 

a group represented by the following general formula (II), an), (IV) or (V): 

(R3)p 
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wherein R3  each independently represents an aliphatic hydrocarbon group having 

1 to 5 carbon atoms, or a halogen atom, and p represents an integer of 0 to 4: 

A2  

	

C') 	 

	

(R4)01 	(R5), 

wherein R4  and R5  each independently represent an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, or a halogen atom, A2  represents an alkylene group having 1 to 

5 carbon atoms, an alkylidene group having 2 to 5 carbon atoms, an ether group, a sulfide 

group, a sulfonyl group, a carbonyloxy group, a keto group, a single bond, or a group 

represented by the following general formula 	and q and r each independently 

represent an integer of 0 to 4: 

 

A3  —y 

-- 
(R6)s 	(R7)t 

 

  

wherein R6  and R7  each independently represent an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, or a halogen atom, A3  represents an alkylene group having 1 to 

5 carbon atoms, an isopropylidene group, an ether group, a sulfide group, a sulfonyl group, 

a carbonyloxy group, a keto group or a single bond, and s and t each independently 

represent an integer of 0 to 4: 

     

H2 

   

       

(Iv) 

        

      

C H 2 

 

       

        

         

wherein n represents an integer of 0 to 10, 



( I ' ) 

CH3 

CH2  

CH2 

H 3C 

	

CH3  
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R8  \ 

( v ) 

R9  

wherein R8  and R9  each independently represent a hydrogen atom, or an aliphatic 

hydrocarbon group having 1 to 5 carbon atoms, and u represents an integer of 1 to 8. 

[Claim 3] 

The resin composition according to claim 1 or 2, wherein the structural unit 

represented by the general formula (I) is a structural unit represented by the following 

formula (I'): 

[Claim 4] 

The resin composition according to claim 2 or 3, wherein Al in the general 

formula (Z) is a group represented by any of the following formulae: 

[Claim 5] 

The resin composition according to any one of claims 1 to 4, wherein the number 

average molecular weight of the component (A) is from 5,000 to 12,000. 

[Claim 6] 

The resin composition according to any one of claims 1 to 5, wherein the maleimide 
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compound in the component (B) is a polymaleimide compound (a) having at least two 

N-substituted maleimide groups in one molecule, or a polyaminobismaleimide compound 

(c) represented by the following general formula (VI): 

0 	 0 

A4 	N
Y' 

N 

)'rN 	A5  NH2  
0 	 0 

(VI) 

wherein M has the same definition as that of Al in the general formula (Z), and A5  

represents a group represented by the following general formula (VII): 

8 	 

\ 	
(VII) 

(R17)q, 	(R18)r, 

wherein R17  and R'8  each independently represent an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, an alkoxy group having 1 to 5 carbon atoms, a hydroxyl group 

or a halogen atom, M represents an alkylene group having 1 to 5 carbon atoms, an 

alkylidene group having 2 to 5 carbon atoms, an ether group, a sulfide group, a sulfonyl 

group, a carbonyloxy group, a keto group, a fluorenylene group, a single bond, or a group 

represented by the following general formula (VII-1) or (VII-2), and q' and r' each 

independently represent an integer of 0 to 4: 

	 A9 	 
y 

0— 	(VII —  1 ) 

(R19
)s, 	(R20

)t, 

wherein R19  and R2°  each independently represent an aliphatic hydrocarbon group 

having 1 to 5 carbon atoms, or a halogen atom, A9  represents an alkylene group having 1 to 

5 carbon atoms, an isopropylidene group, an m-phenylenediisopropylidene group, a 

p-phenylenediisopropylidene group, an ether group, a sulfide group, a sulfonyl group, a 

carbonyloxy group, a keto group or a single bond, and s' and t' each independently 

represent an integer of 0 to 4: 
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(R21), 

Ai, 	A11 	(V I I- 2 ) 

wherein R21  represents an aliphatic hydrocarbon group having 1 to 5 carbon atoms, 

or a halogen atom, Alo and An each independently represent an alkylene group having 1 to 

5 carbon atoms, an isopropylidene group, an ether group, a sulfide group, a sulfonyl group, 

a carbonyloxy group, a keto group, or a single bond, and w represents an integer of 0 to 4. 

[Claim 7] 

The resin composition according to any one of claims 1 to 6, wherein the content 

ratio of the component (A) to the component (B) [(A)/(B)] is from 5/95 to 80/20 by mass. 

[Claim 8] 

The resin composition according to any one of claims 1 to 7, wherein the 

component (C) is at least one selected from a styrene-butadiene-styrene block copolymer 

hydrogenate (SEBS, SBBS), a styrene-isoprene-styrene block copolymer hydrogenate 

(SEPS) and a styrene-maleic anhydride copolymer (SMA). 

[Claim 9] 

The resin composition according to any one of claims 1 to 8, wherein the content 

ratio of the component (C) is from 5 to 60 parts by mass relative to 100 parts by mass of the 

sum total of the components (A) to (C). 

[Claim 10] 

The resin composition according to any one of claims 1 to 9, further comprising an 

inorganic filler (D). 

[Claim 11] 

The resin composition according to any one of claims 1 to 10, further comprising a 

curing accelerator (E). 

[Claim 12] 

The resin composition according to any one of claims 1 to 11, further comprising a 

flame retardant (F). 

[Claim 13] 

The resin composition according to any one of claims 1 to 12, further comprising an 

organic solvent. 

[Claim 14] 

A prepreg comprising the resin composition of any one of claims 1 to 13 and a 
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