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BACKGROUND OF THE I NVENTION This invention relates to a cyanate resin

conposition. The cyanate resin of this invention is particularly useful as
aresin for lamnates in the electric and electronic fields in which
| ow-di el ectric property is required, and is al so applicable to uses of
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am ne conpounds. Recently, acconpanying the nultilayering of printed wiring
boards, the resins therefor have seen required to have | owdielectric
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This invention relates to a cyanate resin
composition. The cyanate resin of this invention is
particularly useful as a resin for laminates in the
electric and electronic fields in which low-dielectric
property is required, and is also applicable to uses of
sealing and molding.

Among the thermosetting resin compositions
which have heretofore been uséd in the electric and
electronic fields, the materials for printed wiring base
board are mainly combinations of bisphenol type epoxy
resins with dicyandiamides and adducts of bismaleimide
compounds and amine compounds. Recently, accompanying
the multilayering of printed wiring boards, the resins
therefor have seen required to have low-dielectric
property mainly for the purpose of increasing the signal
transfer rate. In the conventional thermosetting resin
compositiéns, it is wellknown to add a low-dielectric
thermoplastic resin thereto for meeting such require-
ments. However, according to this method, such a
disadvantage has been pointed out that the heat
resistance of the thermosetting resin is impaired, and
hence, the resulting resin composition has not
sufficiently satisfied the requirement of a low-

. ) . o
dielectric resin withstanding practical use. i
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transfer rate. In the conventional t hernosetting resin conpositions, it is
wel | known to add a lowdielectric thernoplastic resin thereto for neeting
such require- nents. However, according to this nmethod, such a di sadvant age
has been pointed out that the heat resistance of the thernosetting resin is
| npai red, and hence, the resulting resin conposition has not sufficiently
satisfied the requirenent of a |ow di&lectric resin wthstanding practica
use. -2- Under such circunstances, a cyanate resin has been devel oped
and is disclosed i n Gedenns®alt ehi rdioms 2583HP2 a WY BBYES 44D iandhashe | i ke.
Cyanate resins which are now generally used are dicyanates of bisphenol A
whi ch havebeeneflavévepgd | and di @l @sciasqd ggelGerman Patent No.

2533122, WO 88/05443 and the like. Cyanate resins which

are now generally used are dicyanates of bisphenol A

which have a relatively low-dielectric propercy.

However, the enhancement of computer technique results in

a requirement for much lower-dielectric propertcy.

SUMMARY OF THE INVENTION

The present inventors have conducted extensive
research on the skeleton of a cyanate compound, and have
consequently found that an increase of molecular volume

* due to the bulkiness of t-butyl group and an increase of

nonpolarity due to a large hydrophobic group contribute
greatly the low-dielectric property and a composition of
a specific cyanate having the t-butyl group and the large
hydrophobic group can solve the problems of prior arc.

An object of this invention is to provide a
cyanate resin composition which is excellent in low-
dielectric property and give a cured product having heat
resistcance withstanding practical use.

Anocher object of this invention is to provide
a copper-clad laminate using the cyanate resin
composition.

Other objects and advantages of this invention
will become apparent from the following description.

According to this invention, there is provided



However, the enhancenent of conmputer technique results in a requirenent for
much | ower-dielectric property. SUVMARY OF THE | NVENTI ON The present

i nventors have conducted extensive research on the skeleton of a cyanate
conpound, and have consequently found that an increase of nol ecul ar vol une
due to the bul ki ness of t-butyl group 3nd an increase of nonpolarity due to
a | arge hydrophobic group contribute greatly the |lowdielectric property
and a conposition of a specific cyanate having the t-butyl group and the

| ar ge hydr cpHMATR LR GI8S leaF SWOSd CLHIRE  pWEBICANECBPIpEREr 8Ft. An obj ect of
this invention is to provide a cyanate resin conposition which is excellent
in |ow di @R8159i@lycFsQneETd §i Waaaker 69MprYadcreRAFFRBEALaPY r esi st ance
wi t hstandi ng practical use. Another object of this invention is to provide
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a copper - cl ZRFMEA nlatle Usich PRI 1T eTatEeresinae8npoSHEBA. agent:

CH CH CH CH
3\C/ 3 3\C/ 3
-
CHy Tl \CH3
NCO T OCN (1)
R3
(A) 1 (A) 5

wnerein each of R} and Ry represents a hydrogen atom or
an alkyl group having 1 to 5 carbon atoms; A represents
an alkyl group having 1 to 3 carbon atoms; and i
represents an integer of 0 to 3.

This invention further provides a cyanate resin
composition comprising, as essential components, the
above-mentioned cyanate compound or prepolymer, a curing
agent and at least one member selected from the group
consisting of a brominated epoxy compound and a maleimide
compound or its prepolymer.

This invention further provides a copper-clad
laminate prepared by laminating a copper foil to a
prepreg obcaine@ by impregnating a substrate with a
sclution of one of the resin compositions mencioned above
in an organic solvent, and heat-molding the resulting

assembly.



O her objects and advantages of this invention will beconme apparent from
the foll ow ng description. According to this invention, there is provided
-3- a cyanate resin conposition, which conprises, as essential conponents,
a cyanate conpound represented by fornmula (1) or a prepolyner thereof and a
curing agent: [err] wherein each of R%&rr] and R err] represents a hydrogen
atomor an al kyl group having 1 to 5 carbon atons; A represents an al kyl
group havi pgTAILED3DESCRDATAONNEF AHE INVENFERents an integer of 0 to 3.
This invention further provides a cyanate resin conposition conpr|3|ng, as
essential conponent sTheheyabeue- senppunddwbichai® orpdiert b3l prepol ymer, a

curing o .
component of the resin composition of this invention can
be prepared by subjecting a cyanogen halide,
representatives of which are cyanogen chloride and

cyanogen bromide, and a bisphencl represented by formula

(2):
H1C CH HAC
P cl
H3C™ e Tl — CHj
HO C OH
N7 T \, /7 (2)
R3
(A) 1 (A) 3

wherein Ry, R, A and i are as defined above as to
formulé (1) to dehydrohalogenation in the presence of a
base in a suitable organic solvent.

The above-mentioned bisphenols may be those
obtained by any known method, and the general method of
producing the same comprises reacting a carbonyl compound
with a phenol in the presence of an acidic catalyset;
however, this method is not critical.

The carbonyl compound may be a compound with a
carbonyl group having 1 to 11 carbon atoms, and examples
thereof include aldehydes such as formaldehyde,
acetaldehyde, propionaldehyde, butylaldehyde,
valeraldehyde, hexyl aldehyde and the like; and ketone

compounds such as acetone, methyl ethyl ketone, methyl



agent and at | east one nmenber selected fromthe group consisting of a

brom nat ed epoxy conpound and a mal ei m de conpound or its prepolynmer. This
i nvention further provides a copper-clad | am nate prepared by |lam nating a
copper foil to a prepreg obtained by inpregnating a substrate with a

sol ution of one of the resin conpositigns nentioned above in an organic
sol vent, and heat-nol ding the resulting assenbly. DETAI LED DESCRI PTI ON
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and the like, and formaldehyde, acetaldehyde,

propionaldehyde and butylaldehyde are preiferred for

achieving the purpose of this invention.

The phenols may be those which have a t-butyl
group in the ortho-position to'the OH group but no |
substituent in the para-position and which may have an
alkyl group having three or less carbon atoms, and
examples thereof include 2-t-butylphenol, 2-t-butyl-S-
methylphenol, 2-t-butyl-3-methylphenol, 2-t-butyl-6-
methylphenol, 2-t-butyl-S-ethylphenol, 2-c-butyl-3-
ethylphenol, 2-t-butyl-3-propylphenol and the like. 2-t¢-
Butylphenol and 2-t-butyl-S-methylphencl are preferred
for achieving the purpose of this invention.

A representative example of the cyanate

compound used in this invention is a compound represented

by the structural formula (3):

CH3 H3C
NCO ?H OCN
(3)
H3C\C <|?H2 C/CH3
7\ CH 7N
H3C CHj, | 2 HyC CH3
CHy -

The curing agent for the resin composition of
this invention may be any known curing agent, and

examples thereof include protonic acids representatives



(2): [err] (2) wherein Rerr], Rerr], Aand i are as defined above as to
formula (1) to dehydrohal ogenation in the presence of a base in a suitable
organi ¢ solvent. The above-nentioned bi sphenols may be those obtai ned by
any known net hod, anhd the general nethod of producing the sane conprises
reacting a carbonyl conpound with a phénel in the presence of an acidic
catal yst; however, this nethod is not critical. The carbonyl conpound may

be a conpo {4 RRPYcralRuR RRYENdphokBndlicankoa and
exanpl es thweéje‘)g}l%hngﬁe al dghydes such aspf 8rr9ral déhyde, a%%tagﬁaghyde,

propi onal defwide, rhugid ddety deepralsenzbdehnedeorhgrykbhabhdehydgmangnt he |ike;

and ketone conpounds such as acetone, nethyl ethyl ketone, nethyl
chloride, boron trifluoride, zinc chloride and the like;

aromatic hydroxyl compounds, representatives of which are
pnenol, pyrocatechol, dihydroxynaphthalene and the like;
organometal salts, representatives of which are zinc
naphthenate, cobalt naphthenate, tin octylate, cobalt
octylate and the like; tertiary amines, representatives
of which are triethylamine, tributylamine, quinoline,
isoquinoline and the like; quaternary ammonium salts,
representatives of which are tetraethylammonium chloride,
tetrabutylammonium bromide and the like; imidazoles:
sodium hydroxide; sodium methylate; triethylamine;
tributylamine; diazabicyclo-(2,2,2)-octane;
triphenylphosphine; and mixtures thereof. Organcmetal
salts such as zinc naphthenate, cobalt octylate, tin
octylate and the like are preferable in view of
compatibility and reactivity with the resin.

The maleimide compound used in this invention
is a compound containing at least two N-maleimido groups,
which compound may be prepared by any method. Among
these maleimide compounds, those represented by formula
(4) are preferable for obtaining a low-dielectric cyanace

resin composition:



propyl ketone, nethyl isobutyl ketone, ethyl propyl ketone, diethyl ketone,
di propyl ketone, dibutyl ketone and the |ike, and fornal dehyde,
acet al dehyde, propi onal dehyde and butyl al dehyde are preferred for achieving
the purpose of this invention. The phenols may be those which have a
t-butyl group in the ortho-position to ghe OH group but no substituent in

t he para-position and which nay have an‘alrkyl group havi ng three or Iess
carbon atons, and exanpl es thereof include 2-t-buty he ol , ﬁ Butyl

met hyl phenolwheékdirbt \tegramsritd pharoLp zeprsﬁf-‘w:eé kfe RYTH endp)
2-t-butyl -5-ethyl phenol, 2-t-butyl-3- ethyl phenol, 2-t-butyl-3-propyl phenol
and the |ike(s2- te?)But@B)p,he(r&jl athd It:- but yl - 5- net hyl phenol are preferred
for achieving the purpose of this invention. A representative exanple of
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conpound used in this invention is a conpound represented by the structural
formula (3): CH3 H3C [err] The curing agent for the resin conposition of
this invention may be any known curing agent, and exanpl es thereof include

protoni c acids representatives -6- of which are hydrochloric acid,
phosphoric acid and the like; Lewis acids, representatives of mhlch are

al um num chl ori de, boron trifluoride c.C Ior de and the ik aromatic
hydr oxyl conpounds, gFe§¥ﬁPQth89m8?u i 2R dP% %h@h%? CEPRIRT echo

di hydr oxynapht hal.ene_and.t he , anonet re entatlves of
which are zMf€ gnéBhFHéﬁafﬁveEEBQPtcﬁ%p T hehs ln o%?%ﬁ 2 cobal t

prepolymer. The prepolymer can be formed by heatlng the
cvanate compound or the maleimide compound alone or a
mixcure of the respective compounds in the presence of
the above-mentioned curing agesnt.

When a flame retardance is imparted to the
copper-clad laminate of this invention, for example, a
brominated epoxy compound is incorporated into the
composition so that the bromine content becomes 5 to 25%
by weight. Taking into consideration availability and
economical effect, preferable examples of the brominated
epoxy compound are glycidyl ether of tetrabromobisphenocl
a and glycidyl ether of brominated phenol novolak;
however, the brominated epoxy compound is not limited to
cthem.

The resin composition of this invention may be
used with other thermosetting resins as far as they do
not adversely affect the purpose. Examples of said other
thermosetting resins include epoxy resins,
representatives of which are digylcidyl echers of
bisphenol A and bisphenol F, glycidyl ethers of phenol
novolak and cresol novolak and che like; addition
polymers of bismaleimides and diamine compounds; alkenyl-
aryl ether resins, representatives of which are vinyl-
benzyl ethers of bisphencl A and tetrabromobisphenol A
and vinylbenzyl ethers of diamincdiphenylmethane; alkynyl

ether resins, representatives of which are dipropargyl

This Sheet Has Been Repl

T




octylate and the like; tertiary am nes, representatives of which are
triethylamne, tributylam ne, quinoline, isoquinoline and the |ike;
guat ernary anmoni um salts, representatives of which are tetraethyl anmoni um
chloride, tetrabutyl amoni um brom de and the |ike; imdazoles; sodium
hydr oxi de; sodium nmet hyl ate; triethylaRine; tributyl ani ne;
di azabi cycl o-(2, 2, 2)-octane; triphenyl phosphi ne; and m xtures thereof.
Or ganonet al estedrtss ofudhi spdhenioic Anapldt henaibromobakpheaty| At andti n octyl ate
and the like are preferable in view of conpatibility and reactivity with
t he resin. oterangydi witdersowfodidanisediphenfrilmekhasrt Bod thealtkapound
containing at_|east two N-nmaleimdo groups, which conpound nmay be prepared
by any net R HAfshdnHesle phiesod gesévmpodrdsl rRessss epligéneedeby
formula (4) are preferahle for obtaining a | owdielectric cyanate resin
conpositianOWQQans' allylamine compounds, triallyl cyanurate,
vinyl group-containing polyolefin compounds and the like.
However, said other resin are not limited to these
examples. Thermoplastic resins may also be added and
examples of the resins include polyphenylene ether,
polystyrene, polyethylene, polybutadiene, polyimide and
their modification products though the resins are not
limited to these examples.
These thermosetting or thermoplastic resins may
be mixed with the cyanate resin composition or may be
previously reacted with the cyanate resin.
In this invention, a known additive such as a
flame retarder, a releasing agent, a surface-treating
agent, a filler or the like may be added to the cyanate
resin composition depending upon the purpose of use of
the composition.
The flame retarder includes antimony trioxide,
red phosphorus and the like; the releasing agent includes
waxes, zinc stearate and the like; and the surface-
treating agent includes silane coupling agents. The
filler includes silica, alumina, talc, clay, glass fiber
and the like.
The copper-clad laminate using the cyanate

resin composition of this invention is used in a princed

wiring base board requiring low-dielectric property.
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-7 - wherein X represents a group represented by formula (5), (6), (7),
(8), (9) or (10): [err] where n-Pr is an n-propyl group. -
cyanate conpound and mal ei m de conpound used in this |nvent|on can be used
in the formof a prepolyner. The prepol yner can be fornmed by heating the
cyanat e conpound or the nual einm de conpdund alone or a 5 mxture of the
respective conpounds in the presence of the above-nentioned curing agent.
The copper-clad laminate of this invention can
be prepared by a known method. That is, a substrate is
impregnated with a resin varnish prepared by dissolving
the cyanate resin composition of this invention in an
organic solvent, heat-treating the impregnated substrate
to form a prepreg, then laminate a copper foil to the
prepreg and thereafter heac—moiding the resulting
assembly to prepare a copper-clad laminate.
The organic solvent used includes acetone,
methyl ethyl ketone, methyl isobutyl ketone, ethylene
glycol monomethyl ether, propxlene glycol monomethyl
ether, toluene, xylene, N,N-dimethylformamide, dioxane,
cecrahydrofuran and the like, and these may be used aione
or in admixture of two or more.
The substrate which is impregnated with the
resin varnish includes inorganic fibers and organic
fibers such as glass fiber, polyester fiber, polyamide
fiber and the like; also woven fabrics, nonwoven fabrics
and mats composed of the organic fibers; paper and the
like. .These may be used alone or in combination of two
or more.
The conditions for heat-treating the prepreg
re appropriately varied depending upon the kinds and
amounts of the solvent used, the catalyst added and the
various additives used; however, the heat-treatment is
preferably conducted at a temperature of 100°C to 200°C

for a period of 3 minutes to 30 minutes.

I

This Sheet Has Been Repl

fui




VWhen a flane retardance is inparted to the copper-clad |lam nate of this

I nvention, for exanple, a brom nated epoxy conpound is incorporated into
the 10 conposition so that the brom ne content becones 5 to 25% by wei ght.
Taking into consideration availability and econom cal effect, preferable
exanpl es of the brom nated epoxy conpaund are gl yci dyl ether of

t et rabr onobi sphenol A and gl ycidyl ether of brom nated phenol novol ak; 15

however, the bron nairgd @RaxymeeARAYNEs éréfﬂérhbﬂltt e8nd@ct88nby The resin
conposition of this invention my be used with other thernosetting resins

as far as theyrdesiay advar sempeabtecé dhelporQose. 3&xarpiesaof said other
20 thernosetting resins include epoxy_resins, representatives of which are

di gyl ci dyl metldéng ofrebisspkendl 18 Radch? sphebhod Kg/ghdcidlyla epdersd of phenol
novol ak and cresol novol ak ; addition polyners of
bi smal ei mi dds 2@naiduarsneocdfpfonndstesal kenyl -
The cyanate resin composition of this invention
is excellent in low-dielectric_property and gives a cured
product having heat resistance withstanding practical |
use.
Further, the copper-clad laminate of this
invention has the various properties of conventional

copper-clad laminates and also has excellent low-

dielectric property, excellent water resistance and heat

resistance withstanding practical use.

DESCRIPTION OF PREFERRED EMBODIMENTS
Examples of this invention are shown below;
nowever, this invention should not be limited to the

Examples.

Synthesis Example 1

The present Synthesis Example relates to a
process for preparing dicyanate of 1,1l-bis(5-t-butyl-2-
methyl-4-hydroxyphenyl)butane which is one of the
cyanate compounds essential to the resin composition of
this invention.

In 800 g of acetone was dissolved 200 g (i.os
moles) of 1,1-bis(5-t-butyl-2-methyl-4-hydroxyphenyl) -

butane (Sumilizer BBM-S, a trade name of Sumitomo
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25 aryl ether resins, representatives of which are vinyl- benzyl ethers of
bi sphenol A and tetrabronobi sphenol A and vi nyl benzyl ethers of

di am nodi phenyl met hane; al kynyl ether resins, representatives of which are
di propar gyl - 9 - ethers of bisphenol A and tetrabronobi sphenol A and
propargyl ethers of diani nodi phenyl metRBane and al so i ncl ude phenol resins,
resol resins, allyl ether conpounds, allylam ne conpounds, triallyl

cyanur at e, Chemica¥yl Cgt pupt@doht aamd nghe osgbiefon wap bt tHokeWer , sai d
other resin are not limted to these exanples. Thernopl astic resins my

al so be ad@berend waanpildedo?7thedr £ki 28 ML HAKANRIRM ene et her

pol ystyrene, polyethyl ene, pol ybutadi ene, polyimde and 10 their

modi fi cat | chlgrédget 3EERBUYRIERelibs3 g bt elhigioles) ©

triethylamine was dropwise added in one hour with such
atcention that the reaction temperature did not beccme
0°C or higher. After completion of the dropwise
addition, the reaction mixture.was kept at 2 - 5°C for
one hour and then diluted with 500 g of chloroform.
After the resulting triethylamine hydrochloride was
removed by filtration, the filtrate was washed with
water, and the solvent was removed by distillation under
reduced pressure to obtain 194.8 g of a yellow resinous
product.

The cyanate compound thus obtained was
subjected to infrared absorption spectroscopy to confirm
that absorption due to phenolic OH at 3200 - 3600 em~1
disappeared and absorption due to nitrile of cyanate
appeared at 2270 em~L.

Synthesis Example 2

The present Synthesis Example relates to a
process for preparing N,N'-bis{4-aminophenoxyphenyl) -
menthane bismaleimide which is a maleimide compound used
in this invention. X

In a S5-liter, four-necked flask were placed
237.3 g of maleic anhydride and 2,373 g of chlorobenzene,
and they were stirred in a nitrogen atmosphere to prepare

a solution. Into the flask was dropped at 25 #5°C in two



l[imted to these exanpl es. These thernosetting or thernoplastic resins may
be m xed with the cyanate resin conposition or may be previously reacted
with the cyanate resin. 15 In this invention, a known additive
such as a flane retarder, a releasing agent, a surface-treating agent, a
filler or the like nmay be added to ;hf cyanate resin conposition depending
upon the purpose of use of the conposition. 20 The fl anme
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by reacting YP-90 (a trade name of Yasuhara Chemical for

a reaction product of dipentene with phencl, hydroxyl

equivalent: 162 g/eq.) with p-chlorcbenzene and then

reducing the reaction product. The reaction was

continued at 35°C for two hours to complete the amic

acidation.

Subsequently, 10.46 g of p-toluenesulfonic acid
monohydrate was added to the rgaction mixture and the
mixture was subjected to dehydration-ring-closure
reaction under reduced pressure at 100°C for one hour and
then at 110°C for one hour while effecting azeotropic
dehydration, and subsequently at 135°C for four hours
while the pressure was gradually returned to atmospheric
pressure. The reaction was allowed to proceed while the
water formed was separated from the system by use of a
Dean~-Stark apparatus.

Subsequently, under reduced pressure,
chlorobenzene and then dimethylacetamide were recovered
89% in total. Subsequently, 2,200 g of methyl isobutyl
ketone was added to the residue, and the resulting
solution was cooled to 60°C, after which sodium
bicarbonate in such an amount that the pH of the agqueous
layer might become 5-7 and l,OOO g of water were added
thereto to neutralize the same. Thereafter, the

neutralization product was washed and then the agqueous



- 10 Jhﬁh&wampaaﬁmg igdq | am nate of this invention can be prepared by a
known , a substrate is inpregnated with a resin varnish
prepar E@;ﬂg g the cyanate resin conposition of this invention in
an 5 organi , heat-treating the inpregnated substrate to forma

prepreg, then lam nate a copper foil {® the prepreg and thereafter
heat - nol di ng the resulting assenbly to prepare a copper-clad | am nate. The

d I th t t hyl
sobut vl *KevEn EF Ay G et éfunar SsrREn G yool
monoret hyl;&%&&%w ELHEN L R bt GL' éj ¥ BT sfegiane and
t et rahydr of uran , ese may be u 8 al one or in adm xture of

tWo or Nbrgedium chloride solutlon at 60°'C and then the agueous
layer was removed therefrom, after which the remaining
layer was subjected to azeotropic dehydration under
reduced pressure. The salt formed was then removed
cherefrom by filtration and the filtrate was concentrated
under reduced pressure. After the conditions reached
finally 150°C/S Torr, the product was taken out of the
flask in the molten state to obtain 724 g (yield: $8.7%)
of pale brown solid. The solid was subjected to gel
permeation chromatography (GPC) to find that 95% of N,N'-
bis(4-aminophenoxyphenyl)menthane bismaleimide and S% of
high molecular weight component were concained.
Physical properties thereof are shown below.
Mass spectrum M+ = 666
Melting point: 96-98°C
1H-NMR spectrum 8: 0.6-2.1 ppm (m, aliphatic),
2.8 pom (m, methine),
6.8 ppom (s, imide group),
6.9-7.4 ppm (m, aromatic)
Infrared absorption spectrum:
1238 em~! (ether bond),

1712 cm~1 (imide bond)

Synchesis Example 3
The present Synthesis Example relates to a

process for preparing N,N‘-bis(4-aminophenoxy)dicyclo-



The substrate which is inpregnated with the resin varnish

|nclude “S eplaesds and organic fibers such as glass fiber, polyester
f.i ber ﬂ ber ; al so woven fabrics, nonwoven fabrics and mats
conposed c fibers; paper 20 . These may be used al one or

I n conblnatlon of two or nore. The eoh8itions for heat-treating the prepreg
are appropriately varied dependi ng upon the kinds and anounts of the
sol vent usgéntihe ohémd yeimbdladhiartd ihed ofvatHeo us laddiideves used;
however, the heat-treatnent is preferably conducted at a tenperature of
100[ err] C tom@2O@fds rd<2d oin aclpiey i iodrexfc idmi nut es to 30 mi nut es. - 11 -
The heat-nolding is preferably conducted by

The same procedure as 1in Synthesis Example 2

was repeated, except that the bis(4-aminophenoxyphenyl) -
menthane derived from YP-90 was replaced by 932.9 g of a
dimethylacetamide solution (concentration was adjusted to
34.3% by weight) of bis(4—aminbphenoxyphenyl)dicyclo—
pentane similarly derived from DPP-600T (a trade name of
Nippon Oil Co., Ltd.) to obtain 617.4 g (yield: 98%) of
yellow crystals of N,N'-bis{4-aminophenoxyphenyl)dicyclo-
pentane bismaleimide.
Physical properties thereof are shown below.
Mass spectrum M+ = 662, 1060
14-NMR spectrum 8: 1.0-2.5 ppm (m, aliphatic),
2.7 ppm (m, methine),
6.8 ppm (s, imide group),
6.6-7.3 ppm (m, aromatic)
Infrared absorption spectrum:
1222 cm~l (ether bond),

1712 em~ ! (imide bond)

Synchesis Example 4

The present Synthesis Example relates to a
process for preparing N,N‘'-bis-[4-(4-aminophenoxy)-3,5-
dimethylphenylldicylopentane bismaleimide which is one of
the maleimide compcunds used in this invention.

In a 1-liter, four necked flask were placed

58.8 g of maleic anhydride and 137.2 g of acetone, and



hot pressing at a tenperature of 150 Cto 300[err]C at a nolding pressure of
1 to 10 MPa (10 kg/cnferr] to 100 kg/cnferr]) for a period of 20 mnutes to
300 mnutes. 5 The cyanate resin conposition of this invention
is excellent in lowdielectric property and gives a cured product having
heat resistance wi thstanding practical use. Further, the copper-clad

| am nate of this 10 invention has the mard ous properties of conventiona
copper-clad | am nates and al so has excellent |ow dielectric property,

excel | ent deg_; Wekd SeanReeadng taeatlc&egeat aeﬁssﬁhébét@a%wp&f ckical use.
DESCRI PTI ON PREFERRED ENMBCODI MENTS Exanpl es of this

i nvention A i bahew chewgiesk WhksdikByeadi oA sheuhsurotabe linmited to

t he Exanpl es. Synthesis:-Exanple 1 The present Synthesis Exanple relates to

a solution in 350 g of acetone of 150.0 g of a
dicyclopentane oligomer having 4-(4-aminophenoxy)-3,5-
éimethylphenyl groups at both terminals [a product
obtained by reacting DXP-L-9-1 manufactured by Nippon 0il
Co., Ltd. (a reaction product of 2,6-xylencl with
dicyclopentadiene, hydroxyl group equivalent: 191 g/eq.)
with p-chloronitrobenzene and then reducing the nitro
group of the product, said product containing 90% of
bis[4-(4-aminophenoxy) -3, 5-dimethylphenyl]dicyclopentane
as confirmed by GPC measurement and having an amine
equivalent of 275 g/eq.)] while the temperature was kept
at room temperature to 35°C, and stirring was continued
for a further three hours. Subsequently, 16.6 g of
triethylamine was added and the resulting mixture was
stirred at room temperature for a half hour, after which
0.58 g of nickel acetate was added and the temperature
was elevated to 40°C. Thereinto was dropped 72.4 g of
acetic anhydride in one hour, after which the same
temperature was kept until the reaction was completed.
After completion of the reaction, the reaction mixture
was poured into 1,000 g of pure water. Crystals were
collected by filtration, washed with water and then with
methanol and thereafter warmed under reduced pressure to
dry the same, thereby obtaining yellow crystals of the

objective product in an amount of 189.4 g (yield: 97.9%).



20 process for preparing dicyanate of 1,1-bis(5-t-butyl-

nmet hyl - 4- hydr oxyphenyl ) but ane which is one of the cyanate conpounds
essential to the resin conposition of this invention. In 800 g of acetone
was di ssolved 200 g (1.05 25 nol es) of

1, 1- bi s(5-t-butyl -2-nethyl -4-hydr oxyphenyl )- butane (Sum lizer BBMS, a
trade nane of Sum tonp - 12 - Chemcal Co., Ltd.), and the solution was

cooled to -5 C. pHiayiela gg%p@QQg@ 7 tndr8ofla28 0RLES) peiogyanogen chloride,
after which 111.3°g (1.1 | es gf trfe?hyaan1ne was dr%pmnse added in one

hour wth sucrleﬁagynggatﬁﬂmm:Muhe rneaction tenperature did not becone
O[err]C or hlgher After conpletion of the dropw se addition, the reaction
m xture was kept HBINMR splec€ruey §:  1.0-2.5 pom (m, aliphatic),
2.7 pom (m, methine),
6.8 pom (s, imide group),
6.5-7.3 ppm (m, aromatic)
Infrared absorption spectrum:

1220 cm~1 {echer bond),

1714 cm~1 {imide bond)

Synthesis Example 5

The present Synthesis Example relates to a
process for preparing N,N'-1,l-bis{4-(4-aminophenoxy)-5-
t-butyl-2-methylphenyl]butane bismaleimide which is one
of the maleimide compound used in this invention.

In a 2-liter, four-necked flask were placed
97.1 g of maleic anhydride and 226.5 g of acetone, and
they were stirred under a nitrogen stream to prepare a
solution. While the temperature was kept at room
temperature to 35°C, a solution of 256.6 g of l,l-bis[4-
(4-aminophenoxy)-5-t-butyl-2-methylphenyl]lbutane in $98.5
g of acetone was dropped into the flask in two hours,
afcer which stirring was continued for a further three
hours. Thereto was added 27.3 g of triethylamine and the
resulting mixture was stirred at room temperature for a
half hour, after which 0.95 g of nickel acetate was added
and the temperature was elevated to 40°C. Incto the flask

was dropped 119.9 g of acetic anhydride in one hour, and



one hour and then diluted wwth 500 g of chloroform After the resulting
triethyl am ne hydrochloride was renoved by filtration, the filtrate was
washed with water, and the solvent was renoved by distillation under
reduced ‘pressure to obtain 194.8 g of a yellow resinous product. The
cyanat e conpound thus obtai ned was subfetted to infrared absorption
spectroscopy to confirmthat absorption due to phenolic OH at 3200 - 3600
cnierr] dis§pddreFantl MRRIGRATWIE MFE KeDd wntlid ghecyaastd omppear ed at
2270 cnferr]. Synthesis Exanple 2 The present Synthesis Exanple relates to
a process FIRIFEHr i ff 18I CRELOT RSp FEFo FPRHTEHPNY - thENt hane

bi smal ei m de which is a mal ei m de %%onund useigin_this invention. In a

5-liter, fOtHCTUkEFTIHK WAt PP d 587 23 29 K§r OralM@tEraff¥dri de and

2,373 9 Ofcg]slcoglosb%nez d'%ollected by filtraction. The crystals were
washed with water, and then with methanol, and warmed
under reduced pressure to dry the same. Yellow crystals
of the objective product were dbtained in an amount of
306.1 g (yield: 93.9%). This can be recrystallized from a
methyl Cellosolve/isopropyl alcohol mixed solvent.

Physical properties thereof are shown below.

Melting point: 127-130°C :

Mass spectrum M+ = 724

li-m® & 0.97 ppm (t, -CHCH,CH,CH3),
1.34 ppm (s, t-butyl group),
1.92 ppm (q, -CHCH,CH,CH3 ),
2.17 pom (s, methyl group),
4.13 ppm (t, =CHCHHCHoCH3 ),
6.65 ppm (s, imide group),
6.8-7.2 ppm {(m, aromatic)

Infrared absorption spectrum:
1219 cm™! (ether bond),

1712 cm~t (imide bond)

Example 1
The present Example relates to the preparation
of a cured product of a resin composition using the

cyanate compound obtained in Synthesis Example 1.



and they were stirred in a nitrogen atnosphere to prepare a solution. Into
t he ThiaSieeiasn aceéiat 25 5[err]Cin two - 13 - hours through a

dr oppi %E“ AH5.1 g of a dinmethyl- acetam de sol ution of

(4-am | ) - ment hane (concentration was adjusted to 34. 3% by

wei ght) obtained by reacting YP-90 (a .ty ade nanme of Yasuhara Chenical for a
reacti on product of dipentene with pheiol, hydroxyl equivalent: 162 g/eq.)
wi t h p-chl orobenzene and then reducigg t.he reacti.on product. . The reaction

was continued at 35[ &N EYRSRLENGORBEMES: §PEBAPLE: &7t AENERPELSci dat i on
Che reacti GEAALe VBRI TS AR B ksOshb] Bbr B gaL OF SuHES Added to
dehydratio%&gﬂ%iéﬁa %qr%nd mechyl ethyl ketone was added thereto to
preparea a 50% by weight solution. At 180°C, the compound
was converced into a prepolymer, and thereafter, the
prepolymer was pressed at 200°C at 50 kg/cm2 for 30

minutes, and then post-cured at 200°C for two hours, to

obtain a cured product having a thickness of about 2 mm.

Example 2 _

The present Example relates to the preparation
of a cured product of the cyanate compound cbtained in
Synthesis Example 1 with diglycidyl ether of
tecrabromobisphenol A.

Zinc naphthenate (0.3 part by weight) was mixed
with 80 parts by weight of the cyanate compound obtained
in Synthesis Example 1 and 20 parts by weight of
diglycidyl ether of tetrabromobisphenol A (Sumiepoxy ESB-
4007, a trade name of Sumitomo Chemical Co., Ltd.), and
methyl ethyl ketone was added thereto to prepare a 50% by
weight solution. At 180°C, the mixture was converted to a
prepolymer ané the prepolymer was pressed at 200°C at 50
kg/cm2 for 30 minutes, and then post-cured at 230°C for
five hours to obtain a cured product having a thickness

of about 2 mm.

Examples 3 to 8

The cyanate compound obtained in Synthesis



reacti on under reduced pressure at 100[err]C for one hour and then at
110[err] C for one hour while effecting azeotropic dehydration, and
subsequently at 135 C for four hours while the pressure was gradually
returned to atnospheric pressure. The reaction was allowed to proceed while
the water fornmed was separated fromtBE system by use of a Dean-Stark

appar atus. _Subsequent|y, under reduced pressure, chlorobenzene and then

di net hyl acEramP e hevdS mebveteteBwhth 2idtq naphfesgientnicy i30@ g of

met hyl i sobut ket one was to the residue, and the resulting solution

I ded

was coolechBY%@[%$?T?;a%f¥ G 2 PERRA N D REGAIVRES i n ¥déh an anount
that the pH of the aguepus }qﬁ%§|3é¥gq¥econe o5- 7 andkl,ooa g of. water were
added t her Y B"2b° MRUTYAT YRR t1e° SANE CSFhetddr 8 Fhé WedPr&aT2&6 on
producp maéo%@é@ﬁgsagﬁkéfﬁghtfﬁa§§HEH%§ES Examples 2 to S or N,N'-

bis(4-aminophenyl)methane bismaleimide [manufactured by

KI Xasei K. K.] or N,N'-2,2-bis(4-aminophenoxyphenyl) -

propane bismaleimide (MB 8000, manufactured by Mitubishi

Petrochemical Co., Ltd.) in a proportion as shown in

Table 1 together with a curing agent as shown in Table 1

to prepare a cured product of resin alone. Physical

properties thereof are shown in Table 1.

Comparative Example 1

The present Comparative Example relates to the
preparation of a cured product of a resin composition
using dicyanate of bisphenol A.

Using dicyanate of bisphenol A, a cured product
having a thickness of 2 mm was prepared in the same
manner as in Example 1. Physical properties thereof are

shown in Table 1.

Comparative Example 2

The present Comparative Example relates to the
preparation of a resin composition using dicyanate of
bis(3,5-dimethyl-4-hydroxyphenyl)methane (tetramethyl
bisphenol F).,

Using the dicyanate mentioned above, a cured

product having a thickness of 2 mm was prepared in the



- 14 - layer was renoved therefrom The remaining |ayer was further washed
two times with 1,000 g of a 15% aqueous sodi um chl ori de sol ution at
60[err]C and then the aqueous | ayer was renoved therefrom after which the
remai ning 5 | ayer was subjected to azeotropi c dehydrati on under reduced
pressure. The salt fornmed was then-ré&hoved therefromby filtration and the
filtrate was concentrated under reduced pressure. After the conditions
reached fismhe ynarkGierag Qb BGER2 (5 TS icele ppopdrtt esashegieofi out 10
of the flask in the nolten state to obtain 724 g (yield: 98.7% of pale
brown sol i are T$Rowo|inl Taklasdbj ected to gel perneation chromatography (GPO)
to find that 95% of N, N -bi s(4-am nophenoxyphenyl ) nent hane bi snal ei m de and
5% of hi gh nol ecul ar wei ght conponent were contained. 15 Physi cal

properties_thereof, are showp Q§IOML Mass spectrum Mt = 666
. Comparative Example

In the same manner as in Examples 3 to 8, a
cured product of a resin alone was prepared from a
dicyanate compound of bisphenoi A using the compounding
recipe shown in Table 1. Physical properties of the
cured product are shown in Table 1.

In Table 1, the glass-transition temperature
and dielectric constant of the éured product were
measured by the following methods:

Glass-transition temperature: Measured by
means of a thermal mechanical analyzer TMA-40 manufacture
by Shimadzu Corp.

Dielectric constant: Electrodes were prepared
on both surfaces of a cured product having a thickness of
about 2 mm by coating the surfaces with a metallic paint,
electrostatic capacity was measured by means of 427S5A
Multi-Frequency LCR meter manufactured by Yokogawa-
Hewlettc-Packard, Ltd., and dielectric constant was

calculated from the capacity.



6.8 ppm

I nfrared absorption spectrum

0.6-2.1 ppm (m
1712 cnjexrd2 (A mde bond) 25 Synthesis Exanple

20

96-98[err]C [err] HH NVR spectrum[err]:
6.9-7.4 ppm(m aromati c)

2.8 ppm (m nethine),

Mel ting point:
ali phatic),

(s,

The same

di cycl opent ane bi srmal ei m de whi ch

15 -

i m de group),
is one of the mal ei m de conpounds used in this invention.

3 The present Synthesis Exanple relates to a process for preparing
procedure as in Synthesis Exanple 2

N, N' - bi s(4-am nophenoxyphenyl ) -

1238 cnjerr] (ether bond),
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was repeated, except that the bis(4-am nophenoxyphenyl)- 5 ment hane
derived from YP-90 was replaced by 932.9 g of a dinethylacetam de sol ution
(concentration was adjusted to 34. 3% by wei ght) of

bi s(4- am nophenoxyphenyl ) di cycl o- pentane simlarly derived from DPP-600T
(a trade nane of N ppon Gl Co., Ltd.) ¥d Gbtain 617.4 g (yield: 98% of 10
yel l ow crystals of N, N -bis(4-am nophenoxyphenyl)di.cyco- pentane

bi smal ei m de. Physical properties thereof are shown bel ow. Mass spectrum M+
= 662, 1060 [err]H NWR spectrum[err]: 1.0-2.5 ppm(m aliphatic), 15

2.7 ppm(m nmethine), 6.8 ppm(s, imde group), 6.6-7.3 ppm(m aronmatic)

I nfrared absorption spectrum 1222 cnferr] (ether bond), 20

1712 cnjerr] (i m dgbondy—Symnthesrs—Exanpte—= -
. (e
Q‘M —t o 4 [en]
£ | o [ T R B < S B .0 ~ .
0 % [ ] o o o
O«
[}
a o — © o
s . 1 1D [ T TR T N B | « o . 1
0O x ~{ (e o ™
O K
(o]
Q‘ﬁ (] —t [+ ™
£ . 1 S [ Y I S R A - . 1
o % { Q o3 ™
o /|
— <
T © wn o
- KO wn ™~ o
Bt . o 1 [ A N - I ~ .
o % [2) ~t o O [ Q
9 &)
- 0 S
U e oo © r~ o
= . o to R R T T = N Y TR — .
2 % o — oo ~N o
B 93]
0 o o
et xR O L] r~ o
. o [ T S B — T I I o~ . .
% o it OO o~ ~ o
23]
= .
V] — N MmN joh .
- | 1= -—
578% dedddds £ | U £ &
v53 BBBBRBS = 5 =
T = g EEEEEEOC U~ o 4
£ QU O 00 00O QO = L X (o] ] —t
3 E A 0 OOLOUOLUOLLOU I ©Lg ot o] ~
O M T -~ m o v 5| o)
Q X £ QO OOV VWV VU s O -~
£ 0 TOUTTUDOLC E 0 N
o Sy ol crd o st o o FE = O XN w
Curt BEUEEEEEE nET 8 ~- T O
e S R e R B Y B AT fe ] MO M e
Q0N g oUm U YOV UV O T~ M U e~
L O YU E CrrA A~~~ Qg >0 I o~ U~
g .o O o r g @« @ o g O L - %3] [+
:thaEEEEEE-HUuo ()] — 3
(L= IS uw Y nunneciN [1s} 1)} 0
ax-d [/ I I R Y BT BT s BT, B BV N B+ -4 .=t (@]
oo oM@MOOMRANNNT @) (] |




The preﬁemﬁasmpgggghﬁwgyanple relates to a process for preparing

N, N - bi ' enoxy) - 3, 5- di net hyl phenyl ] di cyl opent ane bi smal ei m de
whi ch i jiﬂﬂﬂmuﬂ%me mal ei m de conpounds used in this invention. In a
1-liter, | ask were placed 58.8 g of mal ei c anhydride and 137.2
g of acetone, and - 16 - they were2dtirred in a nitrogen atnosphere to

prepare a solution. Into the flask was dropped in two hours a solution in
350 g of aN¥etemne ofydsar® compd a off cHattipesiarmkpigigon®er havi ng

4- (4- am nophenoxy) - 3, 5- di net hyl phenyl groups at both term nals [a product
obt ai ned by reacting DXP- L1914 Ba®(3actbund 1i~mégpdr Qdyfemsoltd. (a
reaction product of 2,6-xylenol wth dicycl opentadi ene, hydroxyl group
equival ent: 191 g/eq.) - Pphenyl)butane
Bisphenol A dicvanate:
2,2-Bis(4—cyanatophenyl)propaﬁe
Tetramethylbisphenol F dicyanate:
Bis(4—cyanato-3;S-dimechylphenyl)methane
Bismaleimide compd. 1:
N,N'-bis(4-aminophenoxyphenyl)methane
bismaleimide
Bismaleimide compd. 2:.:
N,N'-bis(4—aminophenoxyphenyl)dicyclo-
pentane bismaleimide
Bismaleimide compd. 3:
N,N'-bis{4-(4-amino-phenoxy)-3,5-
dimethylphenyl]ldicyclopentane
bismaleimide
Bismaleimide compd. 4:
N,N'-1,1-bis[4-(4-aminophenoxy)-5-t-
butyl-2-methylphenyl])butane bismaleimide
Bismaleimide compd. S:
N,N'-bis(4~-aminophenyl) -methane
bismaleimide
Bismaleimide compd. 6:
N,N'-2,2-bis(4-aminophenoxyphenyl) -

propane bismaleimide



wi th p-chloronitrobenzene and then reducing the nitro group of the product,
sai d product containing 90% of

bi s[ 4- (4- am nophenoxy) - 3, 5- di net hyl phenyl ] di cycl opent ane as confirmed by
GPC neasurenent and having an am ne equi val ent of 275 g/eq.)] while the
tenperature was kept at roomtenperatd®fe-to 35[err]C, and stirring was
continued for a further three hours. Subsequently, 16.6 g of triethylam ne
was added Exainples reandilfy nmixture was stirred at roomtenperature for a
hal f hour, after which 0.58 g of nickel acetate was added and the
tenperature was el eVEit@dcyanae Gomgas miyaideddrispSeathessisg of acetic
anhydride in one hour; after_which the sane tenperature was kept until the
reacti on VEATRDKD| etwas MG Widith|%GUsH NeF agRaLr d8ctN8n, the reaction

i1 trati obr oREHOPH (MR o SAPan Wil IREARator  and ERSRBARt or war nad

under reduped presshre L0 IV DS SATe Lfiereby,obtalging, yel Lgw crystals
tectrabromobisphenol A (Sumiepoxy ESB-400T, a trade name
of Sumitomo Chemical Co., Lcd.; epoxy equivalent: 403 g/
eqg.) was incorporated into the resin composition in such
an amount that the Br content might become 10% by weight
in order to impart a flame retardance to the resin. The
compositions cobtained were fir;h melt-mixed at 140°C to
form a prepolymer, and zinc naphthenate was added as a
catalyst to the prepolymer thus obtained, after which the
mixture was dissolved in methyl ethyl ketone to prepare a
uniform resin varnish. A glass cloth (KS-1600S962LP, a
trade name of KANEBO LTD.) was impregnated with the resin
varnish, and the thus impregnated glass cloth was treated
in a hot air drier at 160°C for 3 to 10 minutes to obtain
a prepreg. Five sheets of the prepreg were put one on
another and a copper foil (TTAI treated, 35-M thickness,
manufactured by Furukawa Circuit Foil Co., Ltd.) was
laminated to both surfaces of the resulting assembly,
after which the assembly was hot-pressmolded at 200°C at
a pressure of 50 kg/cm2 for 120 minutes, and then after-
cured at 200°C for 120 minutes to prepare a copper-clad
laminate having a thickngss of 1 mm.

Glass-transition temperature (Tg) was

determined from the inflection point of the thermal



obj ective product in an amount of 189.4 g (yield: 97.99%. - 17 -

Physi cal properties thereof are shown bel ow. Mass spectrum Mt = 718
[err]H- NVR spectrum[err]: 1.0-2.5 ppm(m aliphatic), 2.7 ppm(m

nmet hine), 6.8 ppm (s, imde group), 6.5-7.3 ppm(m aromatic) Infrared
absorption spectrum 1220 cnferr] (etder-bond), 1714 cnierr] (im de bond)
Synthesis Exanple 5 The present Synthesis Exanple relates to a process for
prepari ng &kpansidn et (Obtatinedpheiagy - Shetmhlt gha2yeerhptrpBenyl ] but ane

bi smal ei m de which is one
manufactured by Shimadzu Corp. Dielectric constant and
loss tangent at room temperature were measured by means
of a 4275A Multi-Frequency LCR meter manufactured by
Yokogawa-Hewlett-Packard, Ltd., and the dielectric
constant was calculated from the electrostatic capacity
of a sample. Solder heat resiétance and boiling water

absorption were measured according to JIS-C-6481. The

measurement results are shown in Table 2.

Examples 11 to 17

Copper-clad laminates were prepared by using
the cyanate compound obtained in Synthesis Example 1 and
various maleimide compounds and curing agents in the
proportions shown in Table 2.

In Example 17, in addition to the above
combination of components, glycidyl ether of tetrabromo-
bisphenol A (Sumiepoxy ESB-400T, a trade name of Sumitomo
Chemical Co., Ltd., epoxy equivalent: 403 g/eq.) was
added to the resin composition so that the Br content
might become 10% by weight in order to impart a flame
retardance to the resin composition and then a copper-
clad laminate was prepared by using the resulting
compound. In the preparation of the copper-clad
laminates using the compsitions, first of all, the
cyanate compound obtained in Synthesis Example 1 was
melt-mixed with zinc naphthenate at 140°C as in Examples

3 to 8 to prepare a prepolymer, and then, to the



fl ask .1 g of maleic anhydride and 226.5 g of acetone, and
they f aﬂfder a nitrogen streamto prepare a solution. Wile the
tenperature wa at roomtenperature to 35 C, a solution of 256.6 g of
1, 1- bi s[4- (4-am nophenoxy)-5-t-butyl 22-set hyl phenyl | butane in 598.5 g of
acetone was dropped into the flask in two hours, after which stirring was
continued £qdpdt yriid RRErd fH&ré&l%Hes ofTheeta 1wa s iasdedndduddg of
trlethylan1ne and the resulting mxture was stirred at roomtenperature for
a hal f howbrafdal Wigmdhdd g mfarplekell aeekgt @, wasbadded and the
tenperature was el evated to 40[err]C Into the flask was dropped 119.9 g of
aceti c anhafiinsisheny Dntedicine Bimhaleimicle t(lKe ISaaseicHPEL &t bke was kept
until the reaction was

N,N'-2,2-bis(4-aminophenoxyphenyl)propane bismaleimide

of tﬂmhféiamﬁde};g}g&p(ﬁund used in this invention. In a 2-liter, four-necked
!

(MB 8000, a trade name of Mitubishi Yuka Co., Ltd.) and
zinc naphthenate as a catalyst, after which the resulting
mixcure was dissolved in N,N-dimethylformamide to prepare
a uniform resin varnish. A glass cloth {KS-1600S962LP, a
trade name of KANEBO LTD.) was impregnated with the
varnish and then treated by a hot air drier at 160°C for
3 to 10 minutes to obtain a preﬁreg. Five sheets of the
prepreg were put one on another and then a coéper foil
manufactured by Furukawa Circuit Foil K. K. (TTAI-
treated, 35-H thickness) was laminated to both surfaces
of the résulting assempbly, after which the assembly was
hot-press-molded at 200°C at a pressure of 50 kg/cm? for
120 minutes and then after-cured at 200°C for 120 minutes
to obtain a copper-clad laminate having a thickness of 1
mm. Physical properties of the laminates obtained are
shown in Table 2.
Comparative Examples 4 and S

Dicyanate of bisphenol A was compounded with a
curing agent alone or together with a brominated epoxy
resin ESB-400T in the proportions shown in Table 2.
Using the resulting compound, a copper-clad laminate was
prepared in the same manner as in Examples 9 and 10.

Physical properties of the laminates obtained are shown

in Table 2.



conpl eted. After conpletion of the reaction, the reaction m xture was
poured into 2.5 kg of water and crystals were collected by filtration. The
crystals were washed with water, and then with nethanol, and warned under
reduced pressure to dry the sane. Yellow crystals of the objective product
were obtained in an anount of 306.1 g égield: 93.9% . This can be
recrystallized froma nethyl Cellosolvéfi3sopropyl alcohol m xed sol vent.
Physi cal properties thereof are shown below. Melting point: 127-130[err]C
Mass spectrum Mk = 724 [err]HNVR [err]: 0.97 ppm (t,

-CHCH err]CH err]CH err]), 1.34 ppm (s, t-butyl group), 1.92 ppm (q,
-CHCH[err](§%Q9¢HQQ{¥9r4§4in%rﬁ ppm (s, nethyl group), 4.13 ppm (t,

-CHCH err]CH err]CH err]), 6.65 ppm (s, imde group), 6.8-7.2 ppm(m
aronat i c) Dicyanate compound of bisphenol A was

compounded with the components shown in Table 2 in the
proportions shown in Table 2, and using the resulting
compound, a copper-clad laminate was prepared in the same
manner as in Examples 1l to 17. Physical properties of

the laminate obtained are shown in Table 2.



I nfrared absorption spectrum 1219 cnferr] (ether bond), 1712 cnierr]
(imde bond) Exanple 1 The present Exanple relates yo the preparation of a
cured product of a resin conposition using the cyanate conmpound obtained in
Synt hesi s Exanpl e 1. -19- The cyangge_conpound obtained in Synthesis
Exanple 1 was nelt-m xed with 0.1% by wei ght of zinc naphthenate, and

nmet hyl et hyl ketone was added thereto to prepare a 50% by wei ght sol ution.
At 180[err]C, the conmpound 5 was converted into a prepolyner, and
thereafter, the pre- polynmer was pressed at 200[err]C at 5 MPa (50 kg/cnR)
for 30 minutes, and then post-cured at 200[err]C for two hours, to
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obtain a cured product having a thickness of about 2 nm Exanple 2 10

The present Exanple relates to the preparation of a cured product of the
cyanat e conpound obtained in Synthesis Exanple 1 with diglycidyl ether of

t et rabr onobi sphenol A Zinc naphthenate (0.3 part by weight) was m xed 15
with 80 parts by weight of the cyanate36orpound obtained in Synthesis
Exanple 1 and 20 parts by weight of diglycidyl ether of tetrabronobi sphenol
A (Sum epoxy ESB- 400T, a trade nanme of Sumtono Chemical Co., Ltd.), and
met hyl ethyl ketone was added thereto to prepare a 50% by 20 wei ght

solution. At 180[errfC, the mxture was converted to a pregol ynmer ang the
prepol yner was |pressed at 200[err]C at 5 MRaQ(50 kg/ cn®) f8r230 ninujes,
i D P : & :
and then post-qurged; at 1230ferr 'Cifor 'f Pve gogrs t oobt gi n g gure@ prpduct
having a thicknesseoffi about 2 mm 25
l\
. w0 w O ®
N — o~ — o wn
£ - 1 = T T RS T B B T < ST | < . . (o]
o x (o5} N o ™ < o
O _
[\
< o W
joN Q -t o Q (=R
CE>>< t ganilacc-_l g o - 0
O o
o~ N
=i n Q QO
D O [+] =] o o«
. = I - - — . . 0
é @ —t - O O o~ ™ oo
)
fs) O <
8 —t Ty ™~ =
o [+ < MK ] =] r~ om
~— . (=] [ I S T R I = | L} — B o
b3 o i OO o~ o O
A
o
R P
N — n g
© @O (=] r~ o m
B . o [N [ TR B N = N T B o . . 0
é =2 —t oo o~ o o o
< <
-~ un <t S
xQ O [0} Ve o N
M o I T - — . . o
X on o O ™~ ™ [ =]
5]
=
o
. - [
et N WNO I Q. o Q
§s ] ot E —_ O [P
R R T 5 & =z8 S5
vt § 8B BB8BS § Sa uE
g~ NEEEEEEOC U~ =B 8 ~ -~
S QU000 Q000 U > o ] — @0 aam
SEAO0CO0COCOUCOO0 1 @& e S~ VI
o 9 Qc W L0 R RV
QX 000U UOUNn T U A O~ uw @
EMNCUTTTVUTTOTHL E 0 N O W&o o0
[o] el crd opt e o o S [l UE U @ o< @ .
OWdEEEEEE xS < S~~2 03 0O
. Q et e e e e o Q1 O N ol - v
[ PR I = D IR I IV I+ I o I o B Lo i 3 DYoo o~
s 2239 d e Eal a @ TY57g"
SUd OAUEEEEEE\+ QOO 0 — 0 — o]
mc:mmmmmmmg:LxJN L] @ 0 -~ —
P Y A B e - g - o Q0 fo)
Chodnmmoamcmnancs] o A& 38 8§




Ekanples 3 to 8 The cyanate conpound obtained in Synthesis This is the
repl acenent sheet - 20 - Exanple 1 was nelt-m xed with zinc napht henate
which is a curing agent at 140[err]C to prepare a prepolyner. This cyanate
prepol yner was bl ended with one of the mal ei m de conpounds obtained in
Synthesis Exanples 2 to 5 or N, N - bis(4-am nophenyl) net hane bi snal ei m de
[ mnufactured by KI Kasei K K. ] or -N3¥ -2, 2- bi s(4- am nophenoxyphenyl) -
propane bi snmal ei m de (MB 8000, nanufactured by M tubishi Petrochem cal Co.,
Ltd.) in anNpreport Cganaseshompdi nofabyrtHesbgethetpleth; a curing agent as
shown in Table 1 to prepare a cured product of resin alone. Physical
properties thereof are shownlrBisable-Butyl-3-mechyl-4-cyanato-
phenyl)butane
Bisphenol A dicyanate:
2,2-Bis(4-cyanatophenyl)propane
Bismaleimide compd. 1:-
N,N'-bis(4-aminophenoxyphenyl)menthane
bismaleimide -
Bismaleimide compd. 2:
N,N'-bis(4-aminpphenoxyphenyl)dicyclo-
pentane bismaleimide
Bismaleimide compd. 3:
N,N'-bis[4-(4—aminophénoxyphenyl)-3,5-
dimethylphenylldicyclopentane
bismaleimide
Bismaleimide compd. 4:
N,N*'-1,1-bis(4-(4-aminophenoxy)-5-t-
butyl-2-methylphenyl]butane bismaleimide
Bismaleimide compd. 5:
N,N'-bis(4-aminophenyl)methane
bismaleimide
Bismaleimide compd. 6:

N,N'-2,2-bis(4-aminophenoxyphenyl)propane

bismaleimide



Conparative Exanple 1 The present Conparative Exanple relates to the
prepar gk product of a resin conposition using dicyanate of
bispheﬂ"lm{lméummnﬂmanate of bisphenol A a cured product having a
t hi ckness © mm \8as«prepared in the same manner as in Exanple 1. Physi cal
properties thereof are shown in Table 1. Conparative Exanple 2 The present
Conparative Exanple relates to the pr&faration of a resin conposition using
di cyanat e of bis(3,5-dinethyl-4-hydroxyphenyl) methane (tetranethyl
bi sphenol KRHaTUSisngLIeEd gganat e nenti oned above, a cured product having a
t hi ckness of 2 nmwas prepared in the

1. A cyanate resin composition comprising as

essential components a cyanate compound represented by

formula (1) or its prepolymer and a curing agent:

CH CH
3\ /CH3 CH3\ Y 3
_~C C\
CH3 Tl CH3>
NCO T OCN (1)
R3
(A) 4 (A) 4

wherein each of R; and R; represents a hydrogen atom or
an alkyl group having 1 to 5 carbon atoms; A represents
an alkyl group having 1 to 3 carbon atoms; i represents
an integer of 0 to 3.

2. A resin composition according to Claim 1, which
further contains at least one member selected from the
group consisting of a brominated epoxy compound and a
maleimide compound or its prepolymer.

3. A resin composition according to Claim 1 or 2,
wherein the cyanate compound is a compound represented by

structural formula (3):

CH CH H CH
313 CHI /3
_~C C\
CH3 CH
7/ N\ 7\ > (3)
NCO (iTH OCN
CH
CHy ]2 CHj
CH4



- 21 - sanme manner as in Exanple 1. Physical properties thereof are shown

i n Tabl L iye Exanple 3 In the same manner as in Exanples 3 to 8,
a curedjmm'g@ny‘mkr!ﬂﬂm al one was prepared froma dicyanate conpound of
bi sphenols"AcuSi N0yt anpoundi ng reci pe shown in Table 1. Physical
properties of the cured product are shown in Table 1. In Table 1, the

gl ass-transition tenperature and dielgﬁiric constant of the cured product
were neasured by the follow ng nmet hods:® G ass-transition tenperature:

Measured by neans of a thermal nechanical analyzer TMA-40 rrgnuf acture by
e

Shi madzu Cdtp. Di el ech r58S o r RS CEPB: AFGEESIREr E9pFéafed  oR BBt h

surfaces of a gured product oYY chibakaees 97 cBhBYLA M bY coating the

represented by structural formula (4):
0 O
Ek; X Nﬁ a
0 0]

wherein X is a group represented by structure formula

(3), (6), (7), (8), (9) or (10):

~O-~O+0O~ =
) @

L)oo o

—~ )T e
n~-Pr



éTectrostatic capacity was neasured by neans of 4275A Multi-Frequency LCR

net er Hulﬁ1 gawa- Hewl ett-Packard, Ltd., and dielectric
constant m“ l omthe capacity. - 22 - Jerr] - 23 - [err]

- 34 -
-CH,- (9)
5. A copper-clad laminate prepared by laminating a

copper foil to a prepreg obtained by impregnating a
substrate with a solution in an organic solvent of the
cyanate resin composition according to Claim 1, 2, 3 or ¢

and then heat-molding the resulting assembly.

eet Has Been Replaced

T
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Not e Cyanate conpd. of Synthesis Exanple 1: 1, 1-

Bi s(5-t-butyl -3-net hyl - 4-cyanat o- phenyl ) but ane Bi sphenol A dicyanate: 5
2, 2- Bi s(4-cyanat ophenyl ) propane Tetranet hyl bi sphenol F di cyanat e:

Bi s(4-cyanat o- 3, 5-di net hyl phenyl ) net hane Bi snal ei mde conpd. 1: N, N -bis
(4- am nophenoxyphenyl) nenthane 10  ABSTRACT bi smal ei m de

Bi smal ei m de conpd. 2: N, N -bi s(4-am nophenoxyphenyl)di cycl o- pentane

bi smal ei mi de Bi snal ei m de conpd. 3: 15

N, N - bi s[ 4- (4- am no- W%ﬁ“ﬁdﬁﬁmm@%&ﬂﬁw

bi smal ei m de Bi snal e
LAMINATE USING THE COMPOSITION

A cyanate resin composition comprising as
essencial componentcs a cyanate compound reprasented by

formula (1) or its prepolymer ané a2 curing agenc:

CH 121 L CH
EN S N
., _~C C\
CHj T‘l CH;,
NCO c OCN (1)
|
Ry l
(A) g {A) 3

wherein eacn of R; and Rj represents a hydrogen atom or
an alkyl group having 1 to 3 carbon atcoms; A represents
an alkyl group having 1 to 3 carkon atoms; 1 represents
an integer of 0 to 3 alone or tegather with a brominaced
epoxy compound or a maleimide compound or its prepolymer,
said cyanatce resin composition giving a cursd product
having a2 low-dielectric constant, and a copper-clad

laminate composed of a prepreg of said cvanate rasin

composicion and a copper foil.



N, N - L, &- bi [ 4- ( 4- ani nophenoxy) - 5-t- 20 Wso10 TE
but yl - 2- met hyl phenyl ] but ane bi snal ei m de Bi snmal ei m de conpd. 5:

N, N - bi s(4-am nophenyl ) - met hane bi snal ei m de Bi snmal ei m de conpd. 6: 25

N, N - 2, 2- bi s(4- am nophenoxyphenyl)- pr opane bi - | es
9 and 10 The cyanate conpound obt ai ned in Synt %gg%g{%ds%eet ﬁggn?ﬁ xe

with a curing agent in the proportions shown in Table 2. Incidentally, in
Exanpl e 5 10yhHeredddit represenhe @u3ToRP aRPESSYINRY MY ferRedaof S) .

tetrabrormbl sphenol A (Sum epoxy ESB-400T, a trade nane
(6), (7), (8), (9) or (10):

e U )) Sy SR

e n-Pr

ity MytSy Kl '}5,'17 -

(9)

where n-Pr is an n-propyl group.

This is the replacement sheet
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of Sumtonmo Chemi cal Co., Ltd., epoxy equivalent: 403 g/ eq.) was
I ncorporated into the resin conposition in such an anount that the Br
content m ght beconme 10% by weight 10 in order to inpart a flanme retardance

to the resin. The conpositions obtained were fig st .nelt-m xe t, 140 ]C
to forma prepolyner, and zi nc napht henat® was Srﬁa&'gﬁ ss%eéésyafylé‘f‘et%éeé%e
prepol ynmer thus obtained, after which the mxture was dissolved in hethyl
ethyl ketone to prepare TRelSY@RREEr APPRSWAC vRIR% | B € IR iglen someicomid
(KS-1600S962LP, t.rade nane of KANEBO LTD.) was inpregnated with the resin
varni sh, and t"r?@aq R SRS eGHEPEACYI 8RB 2§ dt$Pthaid theattéd™ @fadhot air f
drier at 160[err]C.for 3 tg 10 mnutes to obtain. a prepreq. Five sheets o
the prepreg WeFrERRIY5Te o%hfopﬁﬁBP FERNP %%p"&ﬁnpqdoi Y OPPALTEr Eafed,

35-[err]mthic S$e pnfa Fur ukawa Circuit Foil Co., Ltd.) was

: ured, .
| ami nated to both surfac é)uofgu%%e“gésﬂﬁ?’rﬁl%%s%%%n{ﬁié’lnevﬁ%ﬁ‘ t he
assenbly was hoty, ~%§§E0k§%dr%%8%99£6éfééﬁﬁ%uﬁb?ﬂﬁ?%&k?;&%é%n¥€ao%50

kg/cnierr]) for 120 m nut
the above-mentioned curing agent.

When a flame retardance is imparted to the
copper-clad laminate of this invention, for example, a
brominated epoxy compound is incorporated into the

10 composition so that the bromine content becomes 5 to 25%
by weight. Taking into consideration availability and
economical effect, preferable examples of the brominated
epoxy compound are glycidyl ether of tetrabromobisphenol
A and glycidyl ether of brominated phenol novolak:

15 however, the brominated epoxy compound is not limited to
them.

The resin composition of this invention may be
used with other thermosetting resins as far as they do
not adversely affect the purpose. Examples of said other

20 thermosetting resins include epoxy resins,
representatives of which are digylcidyl ethers of
bisphenol A and bisphenol F, glycidyl ethers of phenol

novolak and cresocl novolak ; addition

rh

poiymers of bismaleimides and diamine compounds; alkenyl-

25 aryl ether resins, representatives of which are vinyl-
benzyl ethers of bisphenol A and tetrabromobisphenol A
and vinylbenzyl ethers of diaminodiphenylmethane; alkynyl

ether resins, representatives of which are dipropargyl

This is the replacement sheet
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25 then after-cured at 200[err]C for 120 m nutes to prepare a copper-clad
| am nate having a thickness of 1 nm d ass-transition tenperature (Tg) was
determ ned fromthe inflection point of the thernmal - 26 - expansion

curve obtained using a thermal analyzer DT-g30 med|fA&LHY Shedly- SHI TBZY999

Corp. Dielectric constant and | oss tangent "at room tenperature were

measured by nmeans.of a 4275A Ml tj -Freguengy. t.er fac ed by
Yokogama-kbmdethﬁﬁcﬁan,Dt?a??n %dfﬁﬁgydf%‘éb ngﬁfgﬁgggﬁg %aégéalculated

boi 11 ng wat or aBLSPREEYE dere beos IR AR DRRe  Clel TThe T
nmeasur ement resuyllss ;a5 $HEMIAENpHAWE ZesAMYRD11kelsank! allyl ether
compounds, allylamine compounds, triallyl cyanurate,
5 wvinyl group-containing polyolefin compounds.
However, said other resin are not limited to these
examples. Thermoplastic resins may also be added and
examples of the resins include polyphenylene ether,
polystyrene, polyethylene, polybutadiene, polyimide and
10 their modification products though the resins are not
limited o these examples.
These thermosetting or thermoplastic resins may
be mixed with the cyanate resin composition or may be

previously reacted with the cyanate resin.

In this invention, a known additive such as a

=
W

flame retarder, a releasing agent, a surface-treating
agent, a filler or the like may be added to the cyanate
resin composition depending upon the purpose of use of
the compositicn.

20 The flame retarder includes antimony trioxide
and red phosphorus ; the releasing agent includes
waxes and zinc stearate ; and the surface-
treating agent includes silane coupling agents. The
filler includes silica, alumina, talc, clay and glass

25 fiber.

The copper-clad laminate using the cyanate
resin composition of this invention is used in a printed

wiring base board requiring low-dielectric property.

This is the replacement sheet
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Copper-clad | am nates were prepared by using the cyanate conpound obt ai ned
in Synthesis Exanple 1 and various nal ei m de conpounds and curing agents in
the proportions shown in Table 2. In Exanple 17, in addition to the above
combi nati on of conponents, glycidyl ether of tetrabrono- bisphenol A
(Sumi epoxy ESB-400T, a trade name of Sunittdffo~ Cfarkissiauteceheeti 131 Jungok§ed
equi val ent: 403 g/eq.) was added to the resin conposition so that the Br
content night become 10% BYewsogreriAlafderminAtapal (“h § I dhEEY i daifce to
thg resin conposition and then a_ cop er-*cl(gd | am nat e was retparhed.by
using the resul ROPERFFSEEY BnXPREDpPEHEPGL i oDt the TP —A5d *°
| am nates using the conpsitions, first_of _all, .t C t
obt ai ned in SyntHES "etf GasSRelt lee%hvmrte??éz/% %agﬁ{%cebﬁggggat
140[err]C as in Examples 3 (Q8 QRLEAIEEAR BE CPOLY Blverdihd NG ad 0 the
5 organic solvent, heat-treating the impregnated substrate
to form a prepreg, then laminate a copper foil to the
prepreg and thereafter heat-molding the resulting
assembly to prepare a copper-clad laminate.
The organic solvent used includes acetone,
10 methyl ethyl ketone, methyl isobutyl ketone, ethylene
glycol monomethyl ether, propylene glycol monomethyl
ether, toluene, xylene, N,N-dimethylformamide, dioxane
and tetrahydrofuran ., and these may be used alone
or in admixture of two or more.
15 The substrate which is impregnated with the
resin varnish includes inorganic fibers and organic
fibers such as glass fiber, polyester fiber and
polyamide fiber ; also woven fabrics, nonwoven fabrics
and mats composed of the organic fibers; paper
20 . These may be used alone or in combination of two
or more.
The conditions for heat-treating the prepreg
are appropriately varied depending upon the kinds and
amounts of the solvent uéed, the catalyst added and the
25 +various additives used; however, the heat-treatment 1is

preferably conducted at a temperature of 100°C to 200°C

for a period of 3 minutes to 30 minutes.

This is tha replacement sheet

ll&

Date: 2 3 JUN g



- 27 - prepolynmer were added one of the mal ei m de conpound obtained in
Synthesis Exanples 2 to 5, N, N -bis(4- am nophenyl) net hane bi smal ei m de (K
| Kasei K K') or NN -2,2-bis(4-am nophenoxyphenyl)propane bisnal ei nide 5

(MB 8000, a trade name of M tubishi Yuka Co., Lidpiiftd S;llegg apht henadey as
a catalyst, after which the resulting mxt-ure was di ssol ve

N, N- di net hyl f or mam de to g are a uniformresin varnish. A glass cloth
(KS-1600S962LP, a trade AdfeheRtKARERDY TES ) DNREST e FRRAE W% Yt he 10

varni sh and then treated by a hot air drier at_ 160 err]Cfor 3 to 10
m nutes to obt &Pr‘r”éeﬁlséﬁgeét Bi VRMRRERE LT B0} h'e"b fred WeCe 3bue one on

TR, o, R FEP R bR TR LSRR RN FRlled o
the resulting %%regbgéri%%t%% @%i%thqgsa%%eggban%%tes.
5 The cyanate resin composition of this invention
is excellent in low-dielectric property and gives a cured
product having heat resistance withstanding practical

use.

Further, the copper-clad laminate of this

[
o

invention has the various properties of conventional
copper-clad laminates and also has excellent low-
dielectric property, excellent water resistance and heat

resistance withstanding practical use.

DESCRIPTION OfF PREFERRED EMBODIMENTS
15 ' Examples of this invention are shown below;
however, this invention should not be limited to the

Examples.

Synthesis Example 1
The present Synthesis Example relates to a
20 process for preparing dicyanate of 1,1-bis(5-t-butyl-2-
nethyl-4-hydroxyphenyl)butane which 1s one of the
cyanate compounds essential to the resin composition of
this invention.
In 800 g of acetone was dissolved 200 g (1.05
25 moles) of 1,1-bis(5-t-butyl-2-methyl-4-hydroxyphenyl)-

butane (Sumilizer BBM-S, a trade name of Sumitomo

This is the replacement sheet
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hot - press-nol ded at 200[err]C at a pressure of 5 MPa (50 kg/cnR) for 120

m nutes and then after-cured at 200[err]C for 120 mnutes to obtain a
copper-clad | am nate having a thickness of 1 nm Physical properties of the
20 |l am nates obtained are shown in Table 2. ComaysaitidCsHecdP) £S)hed898

Di cyanate of bisphenol A was conpounded W4 It a curing agent al one or
together with a broni nated epoxy resin ESB-400T in the proportions Shown in
Table 2. 25 Usiver mes reggivednghesefoond, Fheopgezimingl Javdmates was
prepared in the same manner_as in Exanples 9 and 10. Physical properties of
the | am nat es ‘obitdiseMVeEESs fivRn tiReFapien 2l 000 g 2@ .2 Corfp RGNS Exanpl e

6 ) . .
sodium chloride solution at 60°C and then the agueous

layer was removed therefrom, after which the remeining

wm

layer was subjected to azeotropic dehydration under
reduced pressure. The salt formed was then removed
therefrom by filtration and the filtrate was concentrated
under reduced pressure. After the conditions reached
finally 150°C/5 665 Pa (5 Torr), the product was taken out
10 of the flask in the molten state to obtain 724 g (yield:
98.7%) of pale brown solid. The solid was subjected to
gel permeation chromatography (GPC) to find that 95% of
N,N'-bis(4~aminophenoxyphenyl)menthane bismaleimide and
% of high molecular weight component were contained.
15 Physical properties thereof are shown below.
Mass spectrum M+ = 666
Melting point: 96-98°C
14-NMR spectrum §: 0.6-2.1 pom (m, aliphatic),
2.8 ppm (m, methine),
20 6.8 ppm (s, imide group),
6.9-7.4 ppm (m, aromatic)
Infrared absorption spectrum:
b 1238 cm~! (ether bond),

1712 cm™ Lt (imide bond)

25 Synthesis Example 3
The present Synthesis Example relates to a

-

process for preparing N,N'-bis{4-aminophenoxyphenyl) -

This is the replacement sheet
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Di cyanat e conpound of bi sphenol A was conpounded with the conponents shown
in Table 2 in the proportions shown in Table 2, and using the resulting
conmpound, a copper-clad |am nate was prepared in the same nanner as in

Exanmples 11 to 17. Physi cal propertles of _the Lapihake spRrbal Pad ghée 19yBwn
in Table 2. - 29 - [err] - -T[ePr
dicyclopentane bismaleimide which is one of the
maleimide compounds used in this invention.
The same procedurs as in Synthesis Ixamplis 2
was repeated, except that the bis(4-aminophenoxypaenyl)-
5 menthane derived Irom YP-90 was replaced by 932.9 g of a

dimethyvlacetamide

0

olution (concentration was adjusted to

t-h

34.3% by weight) o is{4-aminophenoxyphenyl)dicyclio-

pencane similarly derived from DPP-600T (a trade name of
Nippon 0il Co., Ltd.) to obtain 617.4 g (vield: 98%) of
:0 yellow crystals of N,N'-bis(4-aminophenoxyphenyl)dicyclo-

pentans bismaleimide.

Physical properties thereof are shown below.

Mass spectrum M+ = 662, 1060
lyavr spectrum O: 1.0-2.5 ppm {(m, aliphatic),
15 . 2.7 pom (m, methine),

6.8 ppm (s, imide group),

6.6-7.3 ppm (m, aromatic)
Infrared absorption spectrum:

1222 cm™1 (ether bond},

20 1712 cm™ 1 {(imide bond)

Synthesis Example 4

The present Synthesis Example relates to a

e

process for preparing N,N'-bis-[4-{4-azminophenoxy)-3,5-

dimetnylphenvl]dicylopentane bismeleimide which is one of

2]
(93]

the maleimide compounds used in this invention.
In a 1-liter, four necked flask were placed

58.8 g of maleic anhydride and 137.2 g of acetone, and

This is the replacement sheet
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- 31 - Note: Cyanate conpd. of Synthesis Exanple 1:
1,1-Bi s(5-t-butyl-3-nethyl-4-cyanato- phenyl)butane Bi sphenol A dicyanate:
2, 2- Bi s(4-cyanat ophenyl ) propane Bi snal ei mi de conpd. 1: N, N

- bi s(4- am nophenoxyphenyl ) nent hane bisnaleinid%HséﬁﬁﬁE%hﬁ%ggéggggﬂe_gggg

N, N' - bi s( 4- anmi nophenoxyphenyl ) di cycl o- -péft ane mal ei m ei m de
compd. 3: N, N -bis[4-(4-am nophenoxyphenyl) -3, 5- :
di met hyl phenyl ] di cycl opamniearyahizs eatemnpbded Boistad reedri de Syonpoks 145
Example 1 was melt-mixed with 0.1% by weight of zinc

naphthenate, and methyl ethyl ketone was added thereto to

prepare a 50% by weight solution. At 180°C, the compound

5 was converted into a prepolymer, and thereafter, the pre-

polymer was pressed at 200°C at 5 MPa (50 kg/cmz) for 30

minutes, and then post-cured at 200°C for two hours, to

obtain a cured product having a thickness of about 2 mm.

Example 2
10 The present Example relates to the preparation
of a cured product of the cyanate compound obtained in
Synthesis Example 1 with diglycidyl ether of
tetrabromobisphenol A.

Zinc naphthenate (0.3 part by weight) was mixed

15 with 80 parts by weight of the cyanate compound obtained

in Synthesis Example 1 and 20 parts by weight of

diglycidyl ether of tetrabromobisphenol A (Sumiepoxy ESB-

4007, a trade name of Sumitomo Chemical Co., Ltd.), and

methyl ethyl ketone was adaed thereto to prepare a 50% by
20 weight solution. At 180°C, the mixture was converted to a

prepolymer and the prepolymer was pressed at 200°C at

5 MPa (50 kg/cmz) for 30 minutes, and then post-cured at

230°C for five hours to obtain a cured product having

a thickness of about 2 mm.

Examples 3 to 8

The cyanate compound obtained in Synthesis
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N, N -1, 1- bi s[ 4- (4- am nophenoxy) -5-t- butyl - 2- net hyl phenyl ] but ane
bi smal ei m de Bi snal ei m de conpd. 5: N, N -bis(4-am nophenyl ) net hane
bi smal ei m de Bi snal ei mi de conpd. 6:
N, N -2, 2- bi s(4-am nophenoxyphenyl ) propane bi smakghgtiiRe she¥WHAR 1 JukbAIdGD
1S 1. A cyanate resin conpositionZfbmprising as essenti al
conponents a cyanate conpound represented by forrmula (1) or its prepol yner
and a curing agwtte: [ erGjandtes eianpdaclofobyRibesisabyampeerl: represents a
hydrogen atom or an al kyl group having 1 to 5 carbon atons; A represents

) 1,1- Bis(5-t-butyl-3-methyl-4~-cyanato-

phenyl)butane
Bisphenol A dicyanate:

2,2-Bis(4-cyanatophenyl)propane

(6]]

Tetramethylbisphenol F dicyanate:
Bis(4-cyanato-3, 5-dimethylphenyl)methane

Bismaleimide compd. 1:
N,N'-bis(4-aminophenoxyphenyl) menthane

10 bismaleimide

Bismaleimide compd. 2:
N,N'-bis (4~-aminophenoxyphenyl)dicyclo-
pentane bismaleimide

Bismaleimide compd. 3:

15 N,N'-bis[4- (4-amino-phenoxy)-3,5-
dimethylphenyl]dicyclopentane
bismaleimide

Bismaleimide compd. 4:
N,N'-1,1-bis[4- {4-aminophenoxy)-5-t-
20 butyl-2-methylphenyllbutane bismaleimide
Bismaleimide compd. 5:
N,N'-bis(4-aminophenyl)-methane
bismaleimide
Bismaleimide compd. 6:
25 N,N'-2,2-bis(4-aminophenoxyphenyl) -

propane bismaleimide
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an al kyl group having 1 to 3 carbon atons; i represents an integer of O to
3. 2. A resin conposition according to Caim1, which further
contains at | east one nmenber selected fromthe group consisting of a

brom nat ed epoxy conpound and a mal ei m de conpounds@futkishelt €0l YORE -19B9

A resin conposition according to Caimil &> 2, wherein the cyanate conpound
I's a conpound represented by structural formula (3): [err] - 33 - 4.

A resin conposiZxtamplasdr @ndgilo A aimi1, 2 or 3, wherein the mal ei mde

conmpound is a conpound rgpresented by structural forrmula (4): [err]
he cyanate compound optained in Syntheéesis

Example 1 was mixed with a curing agent in the
proportions shown in Table 2. Incidentally, in Example
> 10, in addition to the curing agent, glycidyl ether of
tetrabromobisphenol A (Sumiepoxy ESB-400T, a trade name
of Sumitomo Chemical Co., Ltd., epoxy eguivalent: 403 g/
eqg.) was incorporated into the resin composition in such
an amount that the Br content might become 10% by weight
10 in order to impart a flame retardance to the resin. The
compositions obtained were first melt-mixed at 140°C to
form a prepeolymer, and zinc naphthenate was added as a -
catalyst to the prepolymer thus obtained, after which the
mixture was dissolved in methyl ethyl ketone to prepare a
15> uniform resin varnish. A glass cloth (KS-16008962LP, a
trade name of KANEBO LTD.) was impregnated with the resin
varnish, and the thus impregnated glass cloth was treated
in a hot air drier at 160°C for 3 to 10 minutes to obtain
a prepreg. Five sheets of the prepreg were put one on
20 another and a copper foil (TTAI treated, 35-ym thickness,
manufactured by Furukawa Circuit Foil Co., Ltd.) was
laminated to both surfaces of the resulting assembly,
after which the assembly was hot-pressmolded at 200°C at
a pressure of 5 MPa (50 kg/cmz) for 120 minutes, and
25 then after-cured at 200°C for 120 minutes to prepare a
copper-clad laminate having a thickness of 1 mm.
Glass-transition temperature (Tg) was

determined from the inflection point of the thermal
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wherein X is a group represented by structure formula (5), (6), (7), (8),
(9) or (10): [err] [err] [err] [err] - 34 - [err] -[err] where n-Pr is
an n-propyl group 5. A copper-clad | am nate prepared by lam nating a
copper foil to a prepreg obtained by inpregnati a_supstrate wth a
solution in an organic solvent of the cyanzﬁe—rg%'qut'é‘&?pﬂ%‘?qti'o% a’@‘é’&rb?%a

to daiml, 2, 3 or 4 and then heat-nolding the resulting assenbly.
prepolymer were added one of the maleimide compound

opbtained in Synthesis Examples 2 to 5, N,N'-bis(4-
aminophenyl)methane bismaleimide (K I Kasei X.K.) or
N,N'-2,2-bis(4-aminophenocxyphenyl)propane bismaleimide

5 (MB 8000, a trade name of Mitubishi Yuka Co., Ltd.) and
zinc naphthenate as a catalyst, after which the resulting
mixture was dissolved in N,N-dimethylformamide to prepare
a uniform resin varnish. A glass cloth (KS-16008962LP, a
trade name of KANEBO LTD.) was impregnated with the

10 wvarnish and then treated by a hot air drier at 160°C for
3 to 10 minutes to obtain & prepreg. Five sheets of the
prepreg were put one on another and then a copper foil
manufactured by Furukawa Circuit Foil K. K. (TTAI-
treated, 35-pm thickness) was laminated to both surfaces

15 of the resulting assembly, after which the assembly was
hot-press~-molded at 200°C at a pressure of 5 MPa (50
kg/cm?) for 120 minutes and then after-cured at 200°C
for 120 minutes to obtain a copper-clad laminate having
a thickness of 1 mm. Physical properties of the

20 laminates obtained are shown in Table 2.

Comparative Examples 4 and 5

Dicyanate of bisphenol A was compounded with a
curing agent alone or together with a brominated epoxy
resin ESB-400T in the proportions shown in Table 2.

25 Using the resulting compound, a copper-clad laminate was
prepared in the same manner as in Examples 9 and 10.
Physical properties of the laminates obtalned are shpwn
in Table 2.
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- 34 - Substitute sheet - 21 June 19998

-CH - (9)

where n~-Pr is an n-propyl group

5. A copper-clad laminate prepared by laminating a
copper foil to a prepreg obtained by impregnating a
substrate with a solution in an organic solvent of the
cyanate resin composition according to Claim 1, 2, 3 or 4

and then heat-molding the resulting assembly.
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