SPECIFICATION TITLE OF THE INVENTION INCLUSION COMPLEX
CONTAINING EPOXY RESIN COMPOSITION FOR SEMICONDUCTOR
ENCAPSULATION [0001] The present invention relates to an epoxy resin
composition for sealing a semiconductor, wherein a clathrate complex is
used as a curing agent and/or curing accelerator. Background Art [00021
Epoxy resin compositions comprising epoxy resin, curing agent, curing
accelerator and other additiveSRRE IHI€h AT @Msealant of semiconductor
devices or electrical parts such as transistor, IC, LSI, etc. Conventionally,
amine compounds or imidazole compounds, etc. were used as curing
agent or curing acceleratomrvhitesthers wene gaoblens for the storage
stabilité of epoxy resin compositions. Recently, in-order to improve the

ANGHOSIONIFPMPREXEONFATATLR FRSET REFAM S OHRARESION FOR

comprising imidazolegGom oA oRMNR-63 88 HRIHRS guest
compounds and 1,1',2,2'-tetrakis(4-hydroxyphenyl)ethane as host, as

curing accelerator (see patent document 1). However, when

%& % '-tetrakis(4-hydroxyphenyl)ethane includes imidazole compounds
[0 .

or amine compounds, the storage stability of sealant at normal

temperatige garebenmprodedsoinpared alititrlen theseaompeoRds aresin
used alone 1 or in_.combination, while it was not sufficient to satisfy the

SELBACIMBBsitidPHith FEGEERD firft spREELFUIHESAGuctordiFheh® 2
bas pracfessed significantly indegenlsY@alSuring agent and/or curing

accelerator.

Background Art
foooz2]

Fpoxy resin compositions c¢omprising epoxy resin,
curing agent, curing accelerator and other additives are
used as a sealant of semiconductor devices or electrical
parts such as transistor, IC, LSI, etc. Conventionally,
amine compounds or imidazole compounds, etc. were used as
curing agent or curing accelerator, while there were
problems for the storage stability of epoxy resin
compositions. Recently, in order to improve the storage
stability, it has been proposed to use a clathrate complex
comprising imidazole compounds or amine compounds as guest
compounds and 1,1',2,2' -tetrakis(4-hydroxyphenyll}ethane as
host, as curing accelerator (see patent document 1},
However, when 1,17,2,2" -tetrakis(4-hydroxyphenyl)ethane
includes imidazole compounds or amine compounds, the
storage stability of sealant at normal. temperature can bhe

improved compared with when these compounds are used alone



[0003] Patent document 1: Japanese Laid-Open Patent Application No.
2004-307545 Disclosure of the Invention Object to be solved by the
Invention [0004] The object of the present invention is to improve the
storage stability of a sealant, to retain the flowability of the sealant when
sealing, and to achieve an efficient curing rate of the sealant by heating to
be Ja(gplicable_ as a. sealant for delicate semiconductors, Means to solve

the b RIBEE] 1R prédntinventdid indteta RESH Sfitfyth sbive SAE-STY

£8kove objects, apd gl eyidhat fhe-above gpiaets cap be sevedB¥cs of
using a clathrate complex comprising at least an aromatic carboxylic acid

5 eBhpBnAY akeen Whita2olRCOMPAHTE S8€ 4 cEitifig HhbrtaRdmor Eurirgeent

erator of epoxy resin. The present invention has been thus

completed. [0006] Specifically, the present invention relates to: [1] an

[ @p®dyiresin composition for sealing a semiconductor comprising the
following_.component (A) and component (B) (A oxy resin.2 (B) a

A SR o ARG (F P A SbHiRaen o

Fomatic car %xf/’lﬂ: acl
2and (2)af4east one imidazole compound represented by formula (Il) Ry

R5NN~R200 R,

Disclosure of the Invention
Object to be solved by the Invention
[0004]

The object of the present invention is to improve the
storage stability of a sealant, to retain the flowability
of the sealant when sealing, and to achieve an efficient
curing rate of the sealant by heating to be applicable as a

sealant for delicate semiconductors.

Means to solve the Object
[0005]

The present inventors made a keen study to solve the
above objects, and found out that the above objects can be
solved by using a clathrate complex comprising at least an
arcmatic carboxylic acid compound and an imidazole compound,
as a curing agent and/or curing accelerator of epoxy resin,
The present invention has been thus completed.
[0006]

Specifically, the present inwvention relates to:

[1] an epoxy resin composition for sealing a semiconductor
comprising the following component (A) and component (B)

(A) an epoxy resin



(wherein R2 represents a hydrogen atom, CI-C10 alkyl group, phenyl
group, benzyl group or cyanoethyl group; R3 to R5 represent a hydrogen
atom, nitro group, halogen atom, CI- C20 alkyl group, phenyl group,
benzyl group, hydroxymethyl group or C1-C20 acyl group). [0007]
Further, the present invention relates to: [2] a solid epoxy resin
composition for sealing a _semiconductor comprising the following

(BdmpofeAsNEI 6 @I™BAFEn SRBRY IS 83) a clathrate complex
(8QMPHaINg{Bh A0 ¥ omatic,carboxylicacid £g g, and §pb2) at least

one imidazole compound represented by formula (I )3 RaRs N.R~[]) z
(R2Y RE (eessinoRe répredentsla hgdropeandone BI<SENSRG roupormula
(el?h nyl group, benzyl group or cyanoethyl group, and R3 to RS5 represent

drogen atom, nitro group, halogen atom, C1-C20 alkyl group, phenyl
group, benzyl group, hydroxymethyl group or CI-C20 acyl group) (C) an
morganl flller [0 81 Further, the present invention relates to: [3) the

epoxy re5| co o%mon according to [1] or [2), wherein the aromatic
carboxylic %Crd%gmpound of (bl) is a compound represented by formula

() N Nep, (an

Ra

{wherein R; represents a hydrogen atom, Cl1-Cl0 alkyl group,
phenyl group, benzyl dgroup or cyancethyl group: Rz to Rs
represent a hydrogen atom, nitro group, halogen atom, Cl-
C20 alkyl group, phenyl group, benzyl group, hydroxymethyl
group or Cl1-C20 acyl group).
[0007]

Further, the present invention relates to:
[2] a solid epoxy resin compositicn for sealing a
semiconductor comprising the following components (A) to
{(C):
(A) an epoxy resin
(B) a clathrate complex comprising
{bl) an aromatic carboxylic acid compound; and
{b2) at least one imidazole compound represented by formula

(IT)



(RI)n2 (COOH)1t (1-1) (wherein ni represents any integer of 1 to 4, n2
represents any integer of O to 4; R1 represents a C1-6 alkyl group, nitro
group, or hydroxy group); or by formula (1-2) (Rt1)m2 -COOH)mt (1-2)
(wherein ml represents any integer of 1 to 4; m2 represents any integer of
0 to 2; R11 represents C1-6 alkyl group, nitro group, hydroxy group, or a
compound represented by 4 the following formula 0 coox)q (wherein q
represerﬁs an integer of 1 or 2; * shows a binding position). [4] the epoxy
resin comfiosition dccording to [1] or [2], wherein the aromatic carboxylic
acid comp of (bl) is at least one selected from the group consisting
of 3,5- dihydroxypenzoic acid, isoghthalic acid, terephthalic acid, 5-t-butyl
isophthalic agid, 5-nitfoisophthalic acid, 5- hydroxyisophthalic acid,
trimellitic acid, trimesic acid, pyromellitic acid, 2,6-naphthalene
dicarboxylic aﬁﬁd, 1,4- naphthalene dicarboxylic acid and
benzophenone-4,4'- dicarboxylic acid; [5] the epoxy resin composition

(HOsraihy 1BramyB8Re BFEFIF 4R IHEEHPhE Wathrdté cohfpler bY {B)F5ouP -
p@ef;@mrag@&@g,pl%%gbj) AR 0% AYBMLIIPOMIEAHI and Ry to
se

compound ected from the group consisting of 3,5-dihydroxybenzoic
Racide ophtidlic acidwérsastnalic Bem, 51-bthd issphtRalickridgen atom,

cﬁfﬁﬁﬂsomﬁﬁﬁ$iaddg§6up, phenyl group, benzyl  group,
hydroxymethyl group or C1l-C20 acyl group)
(C) an dinorganic filler.
(00081
Further, the present invention relates to:
{3] the epoxy resin composition according to [1] or [21,
wherein the aromatic carboxylic acid compound of (bl) is a

compound represented by formula (I-1)

\ \\

(Ranz‘—/}_;/\
tcoOH), (1)

\\//\/

{wherein nl represents any integer of 1 to 4, n2 represents
any integer of 0 to 4; R; represents a Cl-6 alkyl group,
nitro group, or hydroxy group);

or by formula (I-2)

N

AN
(Rn?’mi‘““b“(mﬂﬂ)mz (1-2)
/

(wherein ml represents any integer of 1 to 4; m2 represents
any integer of 0 to 2; R;, represents Cl-6 alkyl group,

nitro group, hydroxy group, or a compound represented by



hydroxyisophthalic acid, trimellitic acid, trimesic acid, pyromellitic acid,
2,6-naphthalene dicarboxylic acid, 1,4- naphthalene dicarboxylic acid and
benzophenone-4,4'- dicarboxylic acid; and (b2) at least one imidazole
compound selected from the group consisting of 2-methylimidazole,
2-ethyl-4- 5 methylimidazole, 2-undecylimidazole and 2-phenyl-4-methyl-
5-hydroxymethylimidazole. [0009] Further, the present invention relates to:

the) FehiiaieforhpleXcemprising at least one selected from the group
consisting of trimesic acid, 2,6-naphthalene dicarboxylic acid,

R 2 (wherein R2 represents a hydrogen atom, CI-Clo alkyl
group, phenyl gro p(,CIS)é)ﬁ%I group or cyanoethyl group; R3 to R5

represent a gen atom, nitro group, halogen atom, C1- C20 alkyl

group, phenyl group, benzyl group, hydroxymethyl group or C1-C20 acy!
(YRS 1 Best MBBE ST T fiRg Ot tREfrivention [0918f The THIKF résin
LER@PRSitigndes-sealing a semiconductor of the present invention is not

particularly limited as long as it comprises (A) an epoxy resin; and (B) a
[ dlaththe copitex asspaisimpmposition according to [1] or [2],

wherein the aromatic carboxylic acid compound of (bl) is at
least one selected from the group consisting of 3,5~
dihydroxybenzoic acid, isophthalic acid, terephthalic acid,
5-t-butyl isophthalic acid, 5-nitroisophthalic acid, 5-
hydroxyisophthalic acid, trimellitic acid, trimesic acid,
pyromellitic acid, 2,6-naphthalene dicarboxylic acid, 1,4-
naphthalene dicarboxylic acid and benzophenone-4,4’ -
dicarboxylic acid;

[6] the epoxy resin composition according to any one of
[1] to [4], wherein the clathrate complex of (B) is a
clathrate complex of

{bl) at least one aromatic carboxylic acid compound
selected from the group consisting of 3,5-dihydroxybenzoic
acid, isophthalic acid, terephthalic acid, 5-t~-butyl
isophthalic acid, 5-nitroisophthalic acid, 5~
hydroxyisophthalic acid, trimellitic acid, trimesic acid,
pyromellitic acid, 2,6-naphthalene dicarboxylic acid, 1,4~
naphthalene dicarboxylic acid and benzophenone-4,4’ ~
dicarboxylic acid; and
{b2) at least one imidazole compound selected from the

group consisting of 2-methylimidazole, 2-ethyl-4-



(bl) an aromatic carboxylic acid compound, and 6 (b2) at least one
imidazole compound represented by formula (IR4H_R.NN~R ~(I) 2
Y R3 (wherein, R2 represents a hydrogen atom, CI-C10 alkyl group,
phenyl group, benzyl group or cyanoethyl group; R3 to R5 represent a
hydrogen atom, nitro group, halogen atom, C1- C20 alkyl group, phenyl
group, benzyl group, hydroxymethyl group or CI-C20 acyl group). [0011]

R ST AR Pof COMYBRIRT AR ABFERE ScoRVEn el KHboA-me thy -

59%‘898%% &8%@9&!%5&5‘%&95‘9‘1’ and examples include: aromatic
glycidylether compounds such as bis(4-hydroxyphenyl)propane

[ dightidylether, bis(4-hydroxy- 3,5-dibromophenyl)propane diglycidylether,

bis(4- hydroxyphenyl) ethane diglycidylether, bis(4-_hydroxyphenyl)
metha%ﬁ%ﬁécrldy%%%r}) Fe%%?a%oIlﬁéﬁﬁg&ngth%ﬁlp%ﬁgrsog cinol

[Biplysidyethairdriky devnyphiphemybtiglycidyigthar; tetaghicidyhe selected
benzophenone, bisresorcinol tetraglycidylether, tetramethyl bisphenol A
f@%cﬁ}ﬁe%ﬂﬁsﬂ%ﬂ?fca@%/c‘?dg)//léfﬁgﬂeﬁ%ﬁhéﬁ&qweﬁaﬂﬁbﬁﬂﬂaﬁgﬁéen@

afii@m&?' Dep 1igll- (4, 32epRpRraR e d THIUOLOMEIM 22, %icid  and
trifluoroet yI]benzene,['1,4-bis[l-(2,3-epoxypropaxy)-1- ore o
beluoyRatiye2 2, A-trifficreniaiyidanh Z2nd 04, 48108 (2,

3-epoxyPRROXY)OGIANURLS PINAY! RAGNALAAVY/8E fesentea by formula

(I1)

NYNMRZ

Ry

(wherein R, represents a hydrogen atom, C1-Cl0 alkyl group,
phenyl group, benzyl group or cyanoethyl group: Ri; to Rs
represent a hydrogen atom, nitro group, halogen atom, Cl-
C20 alkyl group, phenyl group, benzyl group, hydroxymethyl
group or Cl-C20 acyl group)}.

Best Mode of Carrying Out the Invention
[0010]

The epoxy resin composition for sealing a
semiconductor of the present invention is not particularly
limited as long as it comprises
{A) an epoxy resin; and
(B) a clathrate complex comprising

(hl) an aromatic carboxylic acid compound, and



type bisepoxy compound, etc.; alicyclic polyepoxy compounds such as
alicyclic diepoxyacetal, alicyclic diepoxyadipate, alicyclic
diepoxycarboxylate, vinylcyclohexene dioxide, etc.; glycidyl ester
compounds such as diglycidyl phthalate, diglycidyl tetrahydrophtalate,
diglycidyl hexahydrophtalate, dimethyl glycidylphtalate, dimethyl glycidyl
hexahydrophtalate, diglycidyl-p-gxybenzoate, diglycidyl
(BofintiRe L 3 ShErBBAAR. HinGP RER LB ER SRR S hiGpemaLa
(amine compounds such as diglycidylaniline, diglycidyltoluidine,
triglycidylaminophenol, tetraglycidyl diaminodiphenylmethane, diglycidyl
tribromoaniline, etc.; and heterocyclic epoxy compounds such as
diglycidy‘lbydanto' , glycidyl glycid oxyalkylhydantoin, triglycidyl
isocyanurate, ete. [0012) Component (B) is not particularly limited as long
as itisac te complex comprising at least an aromatic carboxylic
acid comppund,qnd an imidazole(¢ggmpound represented by formula (I1)
RaR5 NN_ﬁEﬁ) 2Nz R3 (wherein R2 represents a hydrogen atom,
C1-C10 alkyligroup, phenyl group, benzyl group or cyanoethyl group, R3
to R5 repres@mt a hydrogen atom, nitro group, halogen atom, C1- C20
alkyl group, phenyl group, benzyl group, hydroxymethyl group or C1-C20
(¥ HEQWR). RNA-Lmayscorpprise afhird geampanant sesh @s@ kgt group,
etc. 8 Herein, a "clathrate complex” relates to a compound
phenyl group, benzyl group or cyanoethyl group; Rz to Rs

represent a hydrogen atom, nitro group, halogen atom, Cl-
C20 alkyl group. phenyl group, benzyl group, hydroxymethyl
group or Cl-C20 acyl group).
{0011]

As an epoxy resin of component (A}, various
conventicnally-known polyepoxy compounds can be usad, and
examples include: aromatic glycidylether compounds such as

bis(4-hydroxyphenyl)propane diglycidylether, bis(4-hydroxy-

3,5~dibromophenyl jpropane diglycidylether, bis(4-
hydroxyphenyl)ethane diglycidylether, bis(4-
hydroxyphenyl jmethane diglycidylether, resorcinol
diglycidylether, phloroglucinol triglycidylether,

trihydroxy biphenyl triglycidylether, tetraglycidyl
benzophenone, bisresorcinol tetraglycidylether, tetramethyl
bisphencl A diglycidylether, bisphenol C diglycidylether,
bisphenol hexafluoropropane diglycidylether, 1,3-bis[l-
(2,3-epoxypropaxy)-1l-triflvoromethyl-2,2,2-

trifluorcethylibenzene, 1,4-bis{1-(2,3-epoxypropaxy)-1-
trifluoromethyl-~2,2,2-trifluoromethyllbenzene, 4,4 -

bis(2,3-epoxypropoxyj)octafluorec biphenyl, phenol novolac-



wherein 2 or more molecules are bound via a bond other than a covalent
bond. More preferably, it is a crystalline compound wherein 2 or more
molecules are bound via a bond other than a covalent bond. The
compound to include is called a host compound, and the compound to be
included is called a guest compound. Further, salts are encompassed in
the herein-mentioned clathrate complex. [0013] The ratio of the

CXBEVEhTSREHe BRI Carboslit AtHCOMPSUNPANE B higagsgunds

sGempeYNd4s ney perticulardy, irited asdong as ilga fosmaa sfdhrad ipate ,
complex. However, it is preferred that the imidazole compound is 0.1 to
abirplhith rédFRTT TIR6reTHRe taromafit ARG Aie RettF86mpsti 1de .

e 20d ,mgfyrerf ably Q.3 to- 40400k y¥hen asthizd ca&wsma‘gﬁc%%mate,

it Is pretefred that the third component is 40 mol% or less with respect to
dtteeltotdl Gnmodretiofahy domposition; enoréiréferdldly 1 Ohexsiitg@rdadstalate,

d%%%%lllf%rly, itis mtissgc Q{%feiﬁgttgft Ichee third CQ@EOQ%H‘ ii not conr%ﬁggq{ ayl

e aromatic-carboxylic amc’i’lcompound iS Aot pa?'tlcularly li

nard i ialloning sae pe exereplifieddaenzoacidn-oraibylbenaaigiacid.ay1
3-methylbenzoic acid, 4-methylbenzoic acid, 2-ethylbenzoic acid, 3-

CERYARERBRPECI - A-HIBERASTE BRik 2-ntBFyibehZoRk a@igcidylester,
e3-Progylpenggic agid fnsapYRRRZOIc AL, 2sPutybgnzRicAfidniline,
3-butylbenzoic acid, 4-butylbenzoic acid, 2-isopropyl benzoic acid,
d3gdopsro gylidenizoiciasitl, 4- Orisepispiyf hbarvie aplte Rodebuty bepg bitcidyl
394 IS0, DERZYE AG, A IS0DHM DRPFOIG G, SYAEQYRRNZ0IG
and heterocyclic epoxy compounds such as
. diglycidylhydantoin, glycidyl glycid oxyalkylhydantoin,
triglycidyl isocyanurate, etc.
[0012]

Component (B) is not particularly limited as long as
it is a clathrate complex comprising at least an aromatic

carboxylic acid compound, and an imidazole compound

represented by formula (II)

(wherein R, represents a hydrogen atom, C1-Cl0 alkyl group,
phenyl group, benzyl group oxr cyanoethyl group, Rz to Rs
represent a hydrogen atom, nitro group, halogen atom, Cl-
C20 alkyl group, phenyl group, benzyl group, hydroxymethyl
group or Cl1-C20 acyl group), and it may comprise a third

component such as a solvent, etc.



acid, 3-hydroxybenzoic acid, 4-hydroxybenzoic acid, 2- nitrobenzoic acid,
3-nitrobenzoic acid, 4-nitrobenzoic acid, methyl-2-nitrobenzoate,
methyl-3-nitrobenzoate, methyl-4- nitrobenzoate, ethyl-2-nitrobenzoate,
ethyl-3-nitrobenzoate, ethyl-4-nitrobenzoate, propyl-2-nitrobenzoate,
propyl-3- nitrobenzoate, propyl-4-nitrobenzoate, butyl-2- nitrobenzoate,
butyl-3-nitrobenzoate, butyl-4-nitrobenzoate, 2,3-dimethylbenzoic acid,
2, 4-dinf&thibBnzdic abid2s B Yhfietiehgsic abdl 2 € ainfethybenBround
waldeed A- dirpethviienzaiciacid. 3.9-dimetRybenzajs acll, 8fid other than
dimethylbenzoic acid, 4,5-dimethylbenzoic acid, 4,6- dimethylbenzoic
SackPv3-aitthyEizoic adl@ 2 4-Riieheantdic aéitl, 25-diethybeazeicline
' B di zoic acid -di | ic acid, 3,5- diethylbenzoi
c%@i%f’?% ,Ig-adiﬁ%ge%%o% a%c?d,@éedig%l guies a%%,’ 43’6‘-’5%%1y¥'b9egnz%ic%°nd
odiig r2, 3-hdihydroxytyeaz ez iacioo 2-dihytiiexybenzaicadidt?,54include is
dicg droxybenzoic acid, 2,6-dihydroxybenzoic acid, 3,4- dihydroxybenzaqic_
B SR oSSBT Seid 22 6. HIF crSROBEHDc Siche tncluded is
ch Didiaydroybenzaicmpishidd- diRyaroxybenzeoio acida {015} pbtidissed in
acid, 3-methylphthalic acid, 4- methylphthalic acid, 5-methylphthalic acid,
temBERAIMNRRE SR S etRVP RHAAE ACKPARe®FIphthalic acid,
(2r§ihylphthalic acid, 6-ethylphthalic acid, 3-n- propylphthalic acid,
4-n-propylphthalic acid, 5-n- propylphthalic acid, 6-n-propylphthalic acid,
3- 10 buBiphthatid acielf 4iheylphibradic raeid; Sebgtgiphttralict acidcarboxylic
g%‘)%'rgg}%%ﬁg%&g;iEO%OPY%%@'*&"ﬁﬁfadaé‘ci%"pmé’é(é%‘é'&%“& Ay ot
particulariy limited as long as it can form a clathrate

complex. However, it is preferred that the imidazole
compound is 0.1 to 5.0 mol with respect to 1 mol of the
aromatic carboxylic acid compound, and more preferably 0.5
to 4.0 moi.

When a third component is contained, it is preferred
that the third component is 40 mol% or less with respect to
the total amount of the composition, more preferably 10
mol % or less. Particularly, it is most preferred that the
third component is not contained.

[0014]

The aromatic carboxylic acid compound is not
particularly limited, and the following can be exemplified:

benzoic acid, 2-methylbenzoic acid, 3-methylbenzoic
acid, 4-methylbenzoic acid, 2-ethylbenzoic acid, 3-
ethylbenzoic acid, 4-~ethylbenzoic acid, 2-a-propylbenzoic
acid, 3-n-propylbenzoic acid, 4-n-propylbenzoic acid, 2-
butylbenzoic acid, 3-butylbenzoic acid, 4-butylbenzoic acid,

2-isopropyl benzoic acid, 3-isopropyl Dbenzoic acid, 4-



isopropylphthalic acid, 3-isobutylphthalic acid, 4- isobutylphthalic acid,
5-isobutylphthalic acid, 6- isobutylphthalic acid, 3-hydroxyphthalic acid, 4-
hydroxyphthalic acid, 5-hydroxyphthalic acid, 6- hydroxyphthalic acid,
3,4-dihydroxyphthalic acid, 3,5- dihydroxyphthalic acid,
3,6-dihydroxyphthalic acid, 4,5- dihydroxyphthalic acid,
.4,6-dihydroxyphthalic acid, 3- nitrophthalic acid, 4-nitrophthalic acid,
L SR SR b T 6 ARSI, 8- AR A AGIG acid, 32200 Y1
peimethyphikalic, acid, 3&-dimsthylphéhaliciacid 4 oa dimethdpitbaithenzoic
acid, 4,6-dimethylphthalic acid; [0016] isophthalic acid,
agifethyRsopriRaftyRGH 221 MmetifisOphthhlid AeEO SRR AdSphiRaRe . 2~
n36idofemeihylisoptinalis aid, 2seitylisapnthalicaciq. 4ethyisapihalicsc: .
acid, 5-ethylisophthalic acid, 6- ethylisophthalic acid, 2-n-propylisophthalic
madilyd-r2 prépylisophttaditeacid e ntpropdlicophthaheracids Gen- methyl-4-

propylisophthalic acid, 2-isqpropylisaphthalic acid, 4- isqpropylisophthalic
OB TRRE btsoB Ao B e SR ot ST A b e " Foate
eisaphthalie aeith e Mibd ts0phthalie geid, H-biitylisephthalie acid, Grbufy1-3-

isophthalic acid, 2-isobutyl isophthalic acid, 4-isobutyl isophthalic acid,
ngAITHRR/A GO Rhalic acid, BEESE Uy idbbhtiRite i tet-butyl isophialit-2-
nﬁggo%éi%gﬂt§9pgﬁfw§§§Kh£%E@W¥h§98@@?“5@E¥h24~nitrobenzoate,

hydroxyisophthalic acid, 4-hydroxyisophthalic acid, 5- 11
Zhydrasyistpivthaio acitc 6-pyddxyisbphtittlivaithy toganzoic acid, 2,5-

Ghujiexrisopnial agd & Ao SIIERI . acia, 3.4

yAenN 1 .
roxylsopﬁthallc acid, 4,5-dihydroxyiso ic acid,
A pedihydroxyisopbthaligcaicid, 5,63, 5-dimethylbenzoic  acid, 3,6-

dimethylbenzoic acid, 4,5-dimethylbenzoic acid, 4,6~
dimethylbenzeoic acid, 2,3-diethylbenzoic acid, 2,4-
diethylbenzoic acid, 2,5-diethylbenzoic acia, 2,6-
diethylbenzoic acid, 3.4-diethylbenzoic acid, 3.5-
diethylbenzoic | acid, 3,6~diethyibenzoic acid, 4,5~
diethylbenzoic acid, 4,6-dlethylbenzoic acid, 2,3~
dihydroxybenzoic acid, 2,4~dihydroxybenzoic acid, 2,5-

dihydroxybenzoic acid, 2,6-dihydroxybenzoic acid, 3,4-
dihydroxybenzoic acid, 3.5-dihydroxybenzoic acid, 3,6-
dihydroxybenzoic acid, 4,5~dihydroxybenzoic acid, 4,6-
dihydroxybenzoic acid;
[0015]

phthalic acid, 3-methylphthalic acid, 4~
methylphthalic acid, S5-methylphthalic acid, 6-
methylphthalic acid, 3-ethylphthalic acid, 4-ethylphthalic
acid, 5-ethylphthalic acid, 6-ethylphthalic acid, 3-n-
propylphthalic acid, 4 -n-prepylphthalic acid, 5-n-
propylphthalic acid, 6-n-propylphthalic acid, 3-

10



dihydroxyisophthalic acid, 2,4-dimethylisophthalic acid,
2,5-dimethylisophthalic acid, 2,6-dimethylisophthalic acid,
4,5-dimethylisophthalic acid, 4,6-dimethylisophthalic acid,
5,6-dimethylisophthalic acid, 2-nitroisophthalic acid, 4- nitroisophthalic
acid, 5-nitroisophthalic acid, 6- nitroisophthalic acid, 2-methylterephthalic

acid, 2- ethylterephthalic acid, 2-n-pro Iterﬁghthalic_acid, 2- )
OB MR inaflE did, AU LHEBPANS Soid S dsob i ermRARALLe
aeaid, 2-kydroxyterepinhalicacids 256- dihydyytersphthadis aCih  acia, 4-
_2,6-dimethylterephthalic acid, 2-nitroterephthalic acid, ‘ .

15903 pRHzEhéHRadoxylieati, 1,24 berRerayiiaiorgidacid ari@liitic 6-
.ac - ricathoxylic acigl, - icachoxyli iel, B
l%%?éé%%fgrl?eﬁﬁéggb%xylic acid'(trimgsi%sg?:%jl?@f-%%%%%éﬁ& %Q%j' !
1@ rbphpéridgtaddadoxylacdald, 5-hpdroxgiid 81 benberigtricarbarylit, 6 -
.acid, 3-hydroxy-1,2,4- benzenetricarhoxyli¢ acid, 5-hydroxy-1,2,4- .
BRI ach e cron S SRV BR R o &
&b Rhsnzeaetatracaraexyic acidsiyamekiipaeilil0017] acid, 6-
1-naphthoic acid, 2-naphthoic acid, 2-methyl-I- naphthoic acid, _
Y HORYPIASRGic a6k 0 methy L HABRFAEHERE Barhbthy |- RRddhihoid 5 -
aa%iga8-0asthHlR Aaphthaie A§id, 73U@16mﬂg@pgﬁypg@ﬁ%§ame&_®ﬂd; 4,5-
naphthoic acid, i-methyl-2-naphthoic acid, 3-methyl-2 12 naphthoic acid,
dihiysthokrmaphthbicacidcddnethyl. 5 ribighbioseph thalic acid, 3-
6-methyl-2-naphthoic acid, 7-methyl-2: thoic acid . .
S G D LR aC i, 1 D ER R dita Skl Atid L trophthalie
at,Banapdrthalenegicarhaiylicaacid,, 1,4, naphthalangidinathoxylic aeigda, 3,5-

d%’n?ér{ah@]fg%lgﬂgﬂ%arboa)éyi"g, 3,6-dimethylphthalic acid, 4,5-
dimethylphthalic acid, 4,6-dimethyliphthalic acid;
[00l6]

isophthalic acid, 2-methylisophthalic acid, 4-
methylisophthalic acid, 5-methylisophthalic acid, 6 -
methylisophthalic acid, 2-ethylisophthalic acid, 4~
ethylisophthalic acigd, 5-ethylisophthalic acid, 6-
ethylisophthalic acid, 2-n-propylisophthalic acid, 4-n-
propylisophthalic acid, 5-n-propylisophthalic acid, 6-n-
propylisophthalic acid, 2-isopropylisophthalic acid, 4-
isopropylisophthalic acid, 5-isopropylisophthalic acid, 6-
isopropylisophthalic acid, 2-butyl isophthalic acid, 4-
butyl isophthalic acid, 5-butyl isophthalic acid, 6-butyl
isophthalic acid, 2-isobutyl isophthalic acid, 4-isobutyl
isophthalic acid, 5-isobutyl isophthalic acid, 6-isobutyl
isophthalic acid, 4-t-butyl isophthalic acid, 5-t-butyl
isophthalic acid, 6~-t-butyl isophthalic acid, 2-

hydroxyisophthalic acid, 4-hydroxyisophthalic acid, 5-

1



acid, 1,6-naphthalene dicarboxylic acid, 1,7-naphthalene dicarboxylic

acid, 1,8-naphthalene dicarboxylic acid, 2,3- naphthalene dicarboxylic

acid, 2,4-naphthalene dicarboxylic acid, 2,5-naphthalene dicarboxylic

acid, 2,6-naphthalene dicarboxylic acid, 2,7-naphthalene dicarboxylic

acid, 2,8- naphthalene dicarboxylic acid, 2-hydroxy-I-naphthoic acid,

3-hydroxy-l-naphthoic acid, 4-hydrox34l-l-naphthpic acid, 5- .
hpgdeky-AsRapthdiciacid® 6 drofy IhdpRiveicaaatpatic acid, 2,4-
ahndrexylonarheic-acid. SudioxyJnaphthoiaagidylzopnthalic acid,

hydroxy-2-naphthoic acid, 3-hydroxy-2-naphthoic acid, 4-
2hpdrdsprdnapths erddit 238- by droxg2-taphthéidadidhgdroxyisophthalic

hydroxy-2-naphthoic acid, .7-hydroxy-2- thoic acid, 8- . )
aﬁé rf:»xy-z-naprrllitlﬁgicdg%l%,d f%}\(fésna%%ﬁﬁ%%gﬁg tetracarb%?(";‘/“l?c’ acid, 5,6
42 Bydihycroxy dprapiidic acid; 234- dibydrodyrdenaphthsicpadiialic acid,

2,5-dihydroxy-l-naphthoic acid, 2,6-dihydroxy-|-naphthoic acid, ) _
22 7 Gt P&y ARSI L d 28 By ddx e pRiHgie aefythalic acid,
43 g-dinydroxy1: Baphthriciacid a3, padinydroxyrHephthoic 8 Bfric acia,

dihydroxy-1-naphthoic acid, 3,7-dihydroxy-l-naphthoic acid,
53 B-Gihperayirppiidie ke, 2SidihyRopiltrginppkthgibic acid, 4-

4 Exhyckiapy dihydioxy naphihoic acid, 4.7 dlydigsys danaphthoig agid,
n4,8]-:§?%y§r§>)¥>l<y-l-na|;§thoic acid’ 5,6- dihydrox%-]g-?%%ﬁltjfwag%gcid, 5888 s
n§ 7rdihvgdmoxyiabphthoieciold, 5,&-diytngd/tlenapitthbielaicid, acid, 2-

7-dihydroxy-l-naphthoic acjd, 6,8-dihydroxy-|]-naphthoic acid, .

SRy T MapnGa acict 1 RGBS REBh I cion g 2-
i dibpeepyid-aaphtioicacid, ldrdinydroxsdnaphdheipeeith1ic acid, 2-

.1,6-dihydroxy-2-naphthoic acid, 1,7-dihydroxy-2-naphthoic acid,
18 edhydrbsyerhaprthbic 86493, 42diRydroRyot spplifdie hér, acid, 2,6-

a3ty PRI PX Y% PRRAAOICACK, 116~ BhydraXy2epRANBRIE At Y a1ic acid,
3,8-dihydroxy-2-naphthoic acid,

2-nitroterephthalic acid, 1,2,3-benzenetricarboxylic acid,
1,2,4-benzenetricarboxylic acid (trimellitic acid), 1,2,5-

benzenetricarboxylic acid, 1,3,4-benzenetricarboxylic acid,

1,3,5-benzenetricarboxylic acid (trimesic acid), 4-hydroxy-

1,2,3-benzenetricarboxylic acid, 5-hydroxy-1,2,3-
benzenetricarboxylic acid, 3-hydroxy-1,2,4-
benzenetricarboxylic acid, 5-hydroxy-1,2,4-
benzenetricarboxylic acid, 6-hydroxy-1,2,4-

benzenetricarboxylic acid, 1,2,4,5-benzenetetracarboxylic
acid (pyromellitic acid);
[0017]

l-naphthoic acid, 2-naphthoic acid, 2-methyl-1-
naphthoic acid., 3-methyl-1-naphthoic acid, 4-methyl-1-
naphthoic acid, 5-methyl-l-naphthoic acid, 6-methyl-1-
naphthoic acid, 7-methyl-1l-naphthoic acid, 8-methyl-1-
naphthoic acid, 1l-methyl-2-naphthoic acid, 3-methyl-2-
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4,5-dihydroxy-2-naphthoic acid, 4,6-dihydroxy-2-naphthoic acid,
4,7-dihydroxy-2-naphthoic acid, 4,8-dihydroxy-2- naphthoic acid,
5,6-dihydroxy-2-naphthoic acid, 5,7- dihydroxy-2-naphthoic acid,
5,8-dihydroxy-2-naphthoic acid, 6,7-dihydroxy-2-naphthoic acid,
6,8-dihydroxy-2-naphthoic acid, 7,8-dihydroxy-2-naphthoic acid,
cyclohexanecarboxylic acid, 1,2-cyclohexanedicarboxylic acid, 1,3-

nEPEHEEheditatoxylié abfi- 14-cycBABRERICarb &Gt - acid, methyt-2-

napheyciqhexagedigarboxylie agich 1:2-fgnabydronaphibalene dicarbexylic- 2 -
acid, 1,3- decahydronaphthalene dicarboxylic acid, 1,4-
ngpédmydtenaphiialefe BREMExyHic ot B idecafijdrondphthafditt halene

icaroxvli id,. 1,65 decahydr ' | i,,-i _
B S o preR A el cia. 1.4
ndigatheadtic acith eto-Hdegeiaroaatit .carhGatie picichedmpeudds maplag Lic
used alone or by comhining twa or more kinds. [0018] Among these, it is
a6iterred 16 TRARNERERE cAMBHIRCIN EompsiHl repedemalgpaLene

afosamiRdy) 14 (B4 ;{CORHIRIA h{vd\eein Dbrapsesentsanydatggen , 3 -
of 1 to 4; n2 represents any integer of 0 to 4; R1 represents C1-6 alkyl _
ngRiiph aieB e réds 8rhgeokygraapy or forfmilaph by erann s EoPymY - ic

adi@), (Wherein, mixeresenls agy iuedelkohl [0 4,y ePresgNi§adi nalene
integer of 0 to 2; R11 represents C1-6 alkyl group, nitro group, hydroxy

dgrorpbartihe follosdg forthulanaphthalene dicarboxylic acid, 2,8-
naphthalene dicarboxylic acid, 2-hydroxy-l-naphthoic acid,
3-hydroxy-1-naphthoic acid, 4-hydroxy-l-naphthoic acid, 5-
hydroxy-1l-naphthoic acid, 6-hydroxy-i-naphthoic acid, 7-
hydroxy-1l-naphthoic acid, 8-hydroxy-1l-naphthoic acid, 1-
hydroxy-2-naphthoic¢ acid, 3-hydroxy-2Z-naphthoic acid, 4-
hydroxy-2-naphthoic acid, b5-hydroxy-2-naphthoic acid, 6-
hydroxy-2-naphthoilc acid, 7-hydroxy-2-naphthoic acid, 8-
hydroxy-2-naphthoic acid, 1,2,4,5~-naphthalene
tetracarboxylic acid, 2,3-dihydroxy-1-naphthoic acid, 2,4-
dihydroxy-1-naphthoic acid, 2,5-dihydroxy-l-naphthoic acid,
2,6~-dihydroxy-l-naphthoic acid, 2,7-dihydroxy-1-naphthoic
acid, 2,8-dihydroxy-1l-naphthoic acid, 3,4-dihydroxy-1-
naphthoic acid, 3,5-dihydroxy-1l-naphthoic acid, 3,6~
dihydroxy-1-naphthoic acid, 3,7-dihydroxy~l-naphthoic acid,
3,8-dihyvdroxy-1-naphthoic acid, 4,5-dihydroxy-l-naphthoic
acid, 4.,6-hydroxy dihydroxy naphthoic acid, 4,7-dihydroxy-
l-naphthoic acid, 4,8-dihydroxy-l-naphthoic acid, 5,6~
dihydroxy-1l-naphtheic acid, 5,7-dihydroxy-1l-naphthoic acid,
5,8-dihydroxy-1-naphthoic acid, 6,7~-dihydroxy-1l-naphthoic
acid, 6,8-dihydroxy-l-naphthoic acid, 7,8-dihydroxy-1-
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0 (COOH)g (wherein g represents an integer of 1 or 2; * represents a

binding position). Examples of CI-6 alkyl group of R1 and R11 include a

methyl group, ethyl group, propyl group, isopropyl group, cyclopropyl

group, butyl group, isobutyl group, s-butyl group, t-butyl group, cyclobutyl

group, cyclopropylmethyl group, pentyl group, isopentyl group,

2-methylbutyl group, neopentyl group, 1-ethyipropyl group, hexyl group,
n%@?ﬂlﬁrou&%igmethyljpeﬁfﬂgf‘éﬁﬁ%iﬁ ﬁ)ﬂﬁ@%ﬁ fotip, 22¢id, 1.4~
aMgfaylpentybaroun, damethylpanty! groupa 3vdmetylbutyL aroup id,

2, -dimet%lylbutyl group, etc. [0019] 15 Furthgzq%lmor?g these%gigt is e act
1preféibtt do devat leastpbd sifectad frdm thé giodp kpAsisttig of 8éphthoic

dihydroxybenzoic acid, isophthalic.acid, terephthalic acid, 5:t-butyl o
ettt S DA S 58 ry R oph Rl SUR om0y -2
niirhellitic acid, &drmasic adds pyiomeltitie pcel; 2:5-napbthaleneaicida, 3,6-

dicarboxylic acid, 1,4- naphthalene dicarboxylic acid and . _
dpBx SIS oheX 8L T BoRitacid  Ho2dT¥IE MiaZoR & Hpediu feid.
4NeLRaHGHRH-HiYted-a%h {0RG 8S itds AComMRPOoUNhrapraseRted DyHepRiL 16

(I R4HR5 NN~ R2 (I [} R3 (wherein R2 represents a hydrogen atom,
aci @10 atkkylg@imy Breayt grotapbehejicgroupkdyanobtiByl GFbHgRIY - 2~

nifpReniSPEeseRLA fydrogenatonm, g grour. NAIRds3o™. Ghia, 5, 7-
dihydroxy-2-naphthoic acid, 5,8-dihydroxy-2-naphthoic acid,
6,7-dihydroxy-2-naphthoic acid, 6,8-dihyvdroxy-2-naphthoic
acid, 7,8-dihydroxy-2-naphthoic acid, cyclohexanecarboxylic
acid, 1,2-cyclohexanedicarboxylic acid, 1.3-

cyclohexanedicarboxylic acid, 1,4-cyclohexanedicarboxylic

acid, 1,1l~cyclohexanedicarboxylic acid, 1,2~
decahydronaphthalene dicarboxylic acid, 1,3-
decahydronaphthalene dicarboxylic acid, 1,4~
decahydronaphthalene dicarboxylic acid, 1,5-
decahydronaphthalene dicarboxylic acid, 1,6-
decahydronaphthalene dicarboxylic acid, 1,7-
decahydronaphthalene dicarboxylic acid, 1,8-

decahydrbnaphthalene dicarboxylic acid, etc.

These aromatic carboxylic acid compounds may be used
alone or by combining two or more kinds.
[0018]

Among these, it is preferred to be an aromatilc

carboxylic acid compound represented by formula (I-1)
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C20 alkyl group, phenyl group, benzyl group, hydroxymethyl group or
C1-C20 acyl group). [0021] Examples of CI-C10 alkyl group of R2 include
a methyl group, ethyl group, propyl group, isopropyl group, cyclopropyl
group, butyl group, isobutyl group, s-butyl group, t-butyl group, cyclobutyl
group, cyclopropylmethyl group, pentyl group, isopentyl group,
2-methylbutyl group, neopentyl group, 1-ethylpropyl group, hexyl group,
isohexyl group, 4-methylpentyl group, 3-methylpentyl group, 2-
methylpent P, ethylpentyl group, 3,3-dimethylbutyl 16 group,
2 Fadhirnetnylbityl_grou &écﬂj[?]ethyl utyl group, 1,2-dimethylbutyl group,
1,3-diﬂ;‘W, 2,3- diffiethylbutyl group, 1-ethylbutyl group,
2-ethylbutyt"group;~octyl group, nonyl group, decyl group, etc. Examples
of C1-C20 alkyl group of R3 to R5 include an undecyl group, lauryl group,
{ pabmidd groaup sieawbgroup, aeig. hesidgethase exemplifiedidr allylesents
group of R2. Examples of CI-C20 acyl group of R3 to R5 include a formyl
aWFoud BREHT oPdup prBpivnyFyrdGE TSGR T §rduly; CisBhtE I GrEUR.
nYalesyl greup, RiYaleykarewp, hexanoyl group, octanoyl group, decanoyl
group, lauroyl group, myristoyl group, palmitoyl group, stearoyl group, etc.
oo EKhEnplés 8 imidazole compounds specifically include imidazole,
1-methylimidazole, 2-methylimidazole, 3- methylimidazole,
4-methylipiidazele, 5-methylimidazole, 1- ethylimidazole, 2-ethylimidazole,
azele¢cethylimidaznte, 5-ethylimidazole, 1-n-propylimidazole,
imidetzole, 1-isopropylimidazole, 2-isopropylimidazole,
1-n-butylimidazole, 2-n-butylimidazole, 1-isobutylimidazole,
(wherein ml represents any integer of 1 to 4; m2 represents

any integer of 0 to 2; R;; represents Cl-6 alkyl group,
nitro group, hydroxy group or the following formula
O
% N

——COOH)q
P

(wherein g represents an integer of 1 oxr 2; *%* represents a
binding position).

Examplies of Cl-6 alkyl group of R; and R;; include a
methyl group, ethyl group, propyl group, isopropyl group;
cyclopropyl group, butyl group, isobutyl group, s-butyl
group, t-butyl group, cyclobutyl group, cyclopropylmethyl
group, péntyl group, isopentyl group, 2-methylbutyl group,
neopentyl group, l-ethylpropvyl group, hexyl group, ischexyl
group, 4-methylpentyl group, 3-methylpentyl group, 2-
methylpentyl group, l-methylpentyl group, 3,3-dimethylbutyl
group, 2,2-dimethylbutyl group, etc.

{0019]
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2-isobutylimidazole, 2-undecyl-1H-imidazole, 2-heptadecyl- 1H-imidazole,
1,2-dimethylimidazole, 1,3-dimethylimidazole, 2,4-dimethylimidazole,
2-ethyl-4-methylimidazole, 1- phenylimidazole, 2-phenyl-1H-imidazole,
4-methyl-2-phenyl- 1H-imidazole, 2-phenyl-4-methylimidazole, 1-benzyl-2-
methylimidazole, 1-benzyl-2-phenylimidazole, 1-cyanoethyl-
2-methylimidazole, 1-cyanoethyl-2-ethyl-4-methylimidazole,
1-cyang€ﬁh§/ﬁl9§1nd%‘§9ﬁ‘rﬂid’é128%‘?'l- nd&thPEeLERERfimi@aidte, at least
orehenylimidazole isogygpurateadduct; s methylimjdazole jsocyapyrate 5 5
adduct, 2-phenyl-4,5- 17 dihydroxymethylimidazole, 2-phenyl-4-methyl-5-
diydrdxymetsdirndazaie it cyasogthyh2-phenpkd 8-di(rephthalic acid,
cyanoethaxy)methylimidazole, 1-dodecyl-2-methyl-3- benzylimidazoliy
L ehESP8 TN b ryarOe oS M DOT A 5"
hihesexgn doiskeznlelcamposing, whieh iscatileastconecsaected fipgy the acid,
group consisting of 2-methylimidazole, 2-ethyl-4-methylimidazole,
PYHAtE I HGz A8 Hhd 2pRemiPRiatsRE-nYarRGREmEIRidasdeis 1+ 4-
oRIBiaTrRa AA24] As danthe.qlathate eomaplex qfifhe aboye-mERtaRed - 4, 47 -

aromatic carboxylic acid compound and the imidazole compound, the
ddorapipatya lser@otid -not limited as long as it is within the above scope.
{Id%\yﬁ\fer, a clathrate complex of an aromatic carboxylic acid compound
which'is at least one selected from the group consisting of 3,5-
dihydroybehrdid el ésophtipalimacid stenephtpalictacid, ] Sxikutylimited as
isophthali¢ acid, 5-nitroisophthalic acid, 5- hydroxyisophthalic acid,
WOREIRE ddia. Pinfoso TR S FRIRE RS S abRHe (11)

dicarboxylic acid, 1,4-
R;; Rs

N\‘/NNRE

Ra

(wherein R; represents a hydrogen atom, C1-Cl0 alkyl group,
phenyl group., benzyl group or cyancethvl group; R; to R;
represent a hydrogen atom, nitro group, halcgen atom, Cl-
C20 alkyl group, phenyl group, benzyl group, hydroxymethyl
group or Cl1-C20 acyl group).

foo21]

Examples of C1-Cl0 alkyl group of R; include a methyl
group, ethyl group, propyl group, isopropyl group,
cyclopropyl group, butyl group, iscbutyl group, s-butyl
group, t-butyl group, cyclobutyl group, cyclopropylmethyl
group, pentyl group, isopentyl group, 2-methylbutyl group,
neopentyl group, l-ethylpropyl group, hexyl group, isohexyl
group, 4-methylpentyl group, 3-methylpentyl group, 2-

methylpentyl group, l-methylpentyl group, 3,3-dimethylbutyl

16



naphthalene dicarboxylic acid and benzophenone-4,4'- dicarboxylic acid;
and an imidazole compound which is at least one selected from the group
consisting of 2- methylimidazole, 2-ethyl-4-methylimidazole, 2-
undecylimidazole and 2-phenyl-4-methyl-5- hydroxymethylimidazole is
more preferred. [0025] (Novel clathrate complex) 18 In the present
invention, a clathrate complex of at least one selected from the group

I%BHBIsting of 1AATB I BERI BY6-naphtifene HichrHdBmEagiputyl group,
1 IA-aaphthalang, digarbaxylicacid andsbaranpheppped,4 -dicarhoxylic » 3.

acid; and at least one imidazole compound represented by formula (I1)
dREERBIN-DNGR | a2 00pY R3 ghhgidi R2 represants a-9/drgdén atomgroup,

CI-C10 alkyl grou heny! group, benzyl group or cyanoethyl group, R3
% ?55 ?erﬁ)régén{l ag%ro%%%ggtbmé%ﬂé g?%u%‘%élo%ﬁ%'atom, Cl- C20

alkyl gmigmpphenybgroop - benzyhgrorp, bydioxymethyl goupsor £41Gae an
acyl group) is a novel clathrate complex.  [0026] As for the method for

URASEIEI G AU Rthr B Eo¥Tpl 6% BHoriorEnt ¥8), #dtPoe BbEATE b= ouP -
e MIXing direelly the ARoveRRpligrad aramaliGaapPoxyicagd compeund

and the

Examples of Cl-C20 acyl group of Rs; to Ry include a
formyl group, acetyl group, propionyl group, butyryl group,
isobutyryl group, valeryl group, pivaloyl group, hexanoyl
group, octanoyl group, decanoyl group, lauroyl group,
myristoyl group, palmitoyl group, stearoyl group, etc.
[0022]

Examples of imidazole compounds specifically include
imidazole, l-methylimidazole, 2-methylimidazole, 3-
methylimidazole, 4-methylimidazole, 5-methylimidazeole, 1-
ethylimidazole, 2-ethylimidazole, 3J-ethylimidazole, 4-
ethvlimidazole, 5-ethylimidazole, l-n-propylimidazole, 2-n-
propylimidazole, l-isopropylimidazole, 2-isopropylimidazole,
l-n-butylimidazole, 2Z-n-butylimidazole, l-isobutylimidazole,
2-lsobutylimidazole, 2-undecyl-lH-imidazole, 2-heptadecyl-
1H-imidazole, 1,2-dimethylimidazole, 1,3-dimethylimidazole,
2,4-dimethylimidazole, 2-ethyl-4-methylimidazole, 1i-
phenylimidazole, 2-phenyl-1H-imidazole, 4-methyl-Z-phenyl-~
lH-imidazole, 2-phenyl-4-methylimidazole, l-benzyl-2-
methylimidazole, l-benzyl-2-phenylimidazole, l~cyancethyl-
2-methylimidazole, l-cyvancethyl-2-ethyl-4-methylimidazole,
l-cyancethyl-2-undecylimidazole, l-cyancethyl-2-
phenylimidazole, 2-phenylimidazole isocyanurate adduct, 2-

methylimidazole isocyanurate adduct, 2-phenyl-4,5-
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imidazole compound, or by mixing them in a solvent. Further, in case of a
material with a low boiling point, or a material with a high steam pressure,
the intended clathrate complex can be obtained by allowing to act the
steam of these materials on the above-mentioned aromatic carboxylic
acid compound. Further, by allowing to react two or more kinds of
imidazole compounds with the above- mentioned aromatic carboxylic acid

ALORBHARA™S ERFrHEE A5HR01Bx consisted of plural CoRfpehtstsig thy -5

nGRRBRYRRIEH 1 18 Rare.aan be obtained:Mereoxen, the penged s, s-ai (2-
clathrate complex can be obtained by first generating a clathrate

CYGMPR SPiHe RHBVE MBAtGHTU &romatic carboxylicie Sblmpodiid-&iid -3 -
b3l g%ggﬁ? 1£.6ompgpnd. apd then gllowing o 68?&%51 is,cl BWéﬁE‘?ﬁ%ﬂ%:ge $ole

wit er iImidazole compound by a method such as mentioned in t
hyldove-}0027]dEhe strecture of the obtained clathrate complex can be

caonfirmed by thermal analysis (TG and DTA), infrared absorption
[Qé)@c%r]ometry (IR), X-ray diffraction pattern, solid NMR spectrum, etc.

Furthemflae §0mMResion Hf then tiathate compliuean b confirmeddly 1east

thermal analysis, 1H- NMR spectrometry, high performance liquid
& ofifat6GTephy L I ERl8FeRPaRaN Sis S&EN 002B] Fheesovs bardciezole
odi .9l {heGlthiate £ommpalex of -Qﬂﬁﬁ%g{%%%'@%%&aéﬂﬁ“@l henyl-

limited, and it is usually within about 0.01 t m, preferably about 0.01
4ton@0-hy bindl-Tp i prefecbiy Aboitda 2 9d 20im. Phredemisidh average

%%rﬁiﬁl diameter exceeds about 80 pm are not preferred, as the clathrate
complex particle cannot get in between the wirings of a semiconductor

when sgalifbr the clathrate complex of the above-mentioned

aromatic carboxylic acid compound and the imidazole
compound, the combination thereof is not limited as long as
it is within the above scope. However, a clathrate complex
of an aromatic carboxylic acid compound which is at least
one selected from the group consisting of 3,5-
dihydroxybenzolc acid, isophthalic acid. terephthalic acid,
5-t-butyl isophthalic aclid, 5-nitroisophthalic acid, 5-
hydroxyisophthalic acid, trimellitic acid, trimesic acid,
pyromellitic acid, 2,6-naphthalene dicarboxylic acid, 1,4-
naphthalene dicarboxylic acid and-  benzophenone-4,4’' -
dicarboxylic acid; and an imidazole compound which 1is at
least one selected from the group consisting of 2-
methylimidazole, 2-ethyl-4-methylimidazole, 2-
undecylimidazole and 2-phenyl-4-methyl-5-
hydroxymethylimidazole is more preferred.

[0025]

(Novel clathrate complex)
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The 50% particle diameter is the particle diameter in sm when the

cumulative curve calculated by setting the particle population as 100% is

50%. [0029] The epoxy resin composition of the present invention

suffices to contain the above component (A) and component (B), and it

may be a solid epoxy resin composition for 20 sealing a semiconductor

comprising an inorganic filler (C), in addition to component (A) and

compohentt{B). [D0S6ETHe ivrgaric filler (€) ofithehsulitleeposypésin of at
18mposiian for. sealing,a semjcopguctor,of (e rasent inventian isnol o

particularly Iimlteg', an examgles include “sifica g?ass, sp}l"leﬂcacf silica
achtained by flaaph medtirg e spherkeatisdica preduaed dy zdl-gel mathethalene

etc., crystalline silica, alumina, tarc, ammonium nitrate, silicon nitrate,
dIfRAREEY My SfitatB B OPRESE Hiay bé ustHERe Y byc acid:
ag@mbining 2 or more kinds. [0031] In the epoxy resin composition of the

present invention, component (B) is used as a curing agent or a curing
ajcddéfforVehémtBampdhentBIRSRhéurTRP aeeeREaer ymBgFAer (I1)

contain a curing agent. The curing agent is not particularly limited as long

as it is gz compownd that cures epoxy resin by reacting with the epoxy

group in eigg\%gesin. As such curing agents, any of those commonly

used as a/conventional curing a‘?der\t of epoxy resin can be selected and

used. Ex I §f'rﬁq:l,té|de amine rh‘pounds such as aliphatic amines,

alicyclic and heterocyclic amines, aromatic amines, and denatured

amines; imidazole compounds, imidazoline compounds, amide

compounds, ester compounds,

(wherein R, represents a hydrogen atom, C1-Cl0 alkyl group,
phenyl group, benzyl dgroup or cyancethyl group, R; to Rs
represent a hydrogen atom, nitro group, halogen atom, Cl-
C20 alkyl group, phenyl group, benzyl group, hydroxymethyl
group or Cl-C20 acyl group)

is a novel clathrate complex.

[0026]

As for the method for producing a clathrate complex
of component (B), it can be obtained by mixing directly the
above-mentioned aromatic carboxylic acid compound and the
imidazole compound, or by mixing them in a solvent.
Further, in case of a material with a low boiling point, or
a material with a high steam pressure, the intended
clathrate complex can be obtained by allowing to act the
steam of these materials on the above-mentioned aromatic
carboxylic acid compound. Further, by allowing to react
two or more kinds of imidazole compounds with the above-
mentioned aromatic carboxylic acid compound, a clathrate

complex consisted of plural components of 3 components or
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phenol compounds, alcohol compounds, thiol compounds, ether
compounds, thioether compounds, urea compounds, thiourea
compounds, Lewis acid compounds, phosphorus compounds,
acid-anhydride compounds, onium salt compounds, active silicon
compound-aluminum complex, etc. [0032] 21 As for curing agent and
curing accelerator, the following compounds can be specifically
mexempdied . tExaniptes okdliphatiéaraimesinclutiecetiidriadiaming lathrate
trimethylenediamine, triethylenediaming, _tetramethylenediamine,
R TR et AL AR aTe Lo e D hE A i, cathrate
ctetigeikylepe penéamine vipmpylenendiamiagomatic carboxylic acid
dimethylaminopropylamine, diethylaminopro%ﬂamine

CHROYhe R etPleABHaR7AEC p&iREREH R ineand  then allowing to

rRisE3-dimgthyaminosthylsther, peptamethyldisthylengiiamine. imidazole
alkyl-t-monoamine, 1,4- diazabicyclo(2,2,2)octane(triethylenediamine),
CRIPUINL- fetramathyihestamethylefediamide el NoNthe above.

telr ethylpropylenediamine, N,N,N',N'- tetramethylethylenediamine,
N,N-dimethylcyclohexylamine, dibutylaminopropylamine,
dimethytaeniraathoxyethoxyethamnel, drethametaminathrate complex can
dimethylaminohexanol, etc. [0033 Examg!es of alicyclic.and heterocyclic

PEMIRREHHITES pperidiRE Piptra2iel ¥ishthahadiamite, Rophorond frared

atiasvpe.; sethyieerphatinerethyimespholines NsN'dN'ffraction pattern,
tris(dimethylaminopropyl)hexahydro-s-triazine, 3,9-bis(3- o
SQrhirtb iR/ SR B T0Metr&05§ spird{B 5 isdecahBadaappfsition of the

cﬁ%@gp@ ]'.@?c tEQ}?tB\Qa%%%IMQ@%%Z'%e%%‘I analysig, ‘H-
aminocyclohexyl)methane, N,N'-dimethylpiperazine, 1,8-
Nm&zabﬁg@kﬁ¢mﬁxmmded@hgmv,pgxformance liquid chromatography

{HPLC), element analysis, etc.
{00281

The 50% particle diameter of the clathrate complex of
component (B} is not particularly limited, and it 1is
usually within about 0.01 to 80 pm, preferably about (.01
to 30 um, and more preferably about 0.1 toc 20 um. Those
which average particle diameter exceeds about 80 um are not
preferred, as the clathrate complex particle cannot get in
between the wirings of a semiconductor when sealing.

The 50% particle diameter is the particle diameter in
um when the cumulative curve calculated by setting the
particle population as 100% is 50%.

[0029]

The epoxy resin composition of the present invention

suffices to contain the above component (A) and component

(B), and it may be a solid epoxy resin composition for
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[0034] Examples of aromatic amines include o- phenylenediamine,
m-phenylenediamine, p-phenylenediamine, diaminodiphenylmethane,
diaminodiphenylsulfone, 22 benzylmethylamine, dimethylbenzylamine,
m-xylylenediamine, pyridine, picoline, a-methylbenzylmethylamine, etc.
Examples of denatured amines include epoxy compound- added

polyamine, Michael added-polyamine, Mannich added- polyamine,
SthfolkB 8-t deeipohparfitet RetoHanbibEREd Dolyariiner dieyandighlider (C).
guanidine. groanic agidyelptioe, diamipo naieanitile. pjneimide,

oron triffluoride- piperlcﬁne complex, boron frfiUoride-mono thylamine

[earaplex, etc. [0035] Examples of imidazole compounds include imidazole,

1- methylimidazole, 2-methylimidazole, 3-methylimidazole, 4- )
methyliffi8azoid? 85ABIHAmidaLRe 1-té:tl)1yliﬂ%afz]6?e, 50 lifiRREHleresin

crafadimidazoles 4rethylimidazeles5- siBUNRRA ob-N-BOPWINCaZ0IEs o 1 t
2-n-propylimidazole, 1-isopropylimidazole, 2-isopropylimidazole, 1-n-
IBNg MRz ol DA-buBARtdaeRT 1Visdimiiinidazerd 2examples include

' limi le, 2- -1H-imi le, 2~ cyl-IH= imidazgl .
éf%%%ne ?/%r%%daz% e,%?gé%%et%%%zgéfgﬁ%dﬁg yllfrr%i a§ol%l,gitmg'
Dletryi-damethsdiinidaz olgrodtrenylimidazoteo 2-pleenyl-dkltimidazoletc.
4-me%:thxli2-£henyl-, H-imidazof 2;%henyl-4-methylimidazole, 1-benzyl-2-
FhéthyTimidisole, 1 beiiFyt-2-phemYtidazols 2 Cyanditfign ium - nitrate,
sd-meibylimidezalee 1-oyageetwk2-ethyr-gethyligidazelee, etc. These
1-cyanoethyl-2-undecylimidazole, 1-cyanoethyl-2- phenylimidazole,

mAHhBRY M RAZBIERECPIN U it RFRIct 1 29métAintiEso & is8tyanurate
s, 2-phenyl-4,5-

In the epoxy resin composition of the present
invention, component (B) is used as a curing agent or a
curing accelerator, When component (B) 1is a curing
accelerator, it may further contain a curing agent. The
curing agent is not particularly limited as long as it is a
compound that cures epoxy resin by reacting with the epoxy
group in epoxy resin. As such curing agents, any of those
commonly used as a conventional curing agent of epoxy resin
can be selected and used. Examples include amine compounds
such as aliphatic amines, alicyclic and heterocyclic amines,
aromatic amines, and denatured amines; imidazole compounds,
imidazoline compounds; amide compounds, ester compounds,
phenol compounds, alcohol compounds, thiol compounds, ether
compounds, thiocether compounds, urea compounds, thiourea
compounds, Lewis acid compounds, phosphorus compounds,
acid-anhydride compounds, onium salt compounds, active
silicon compound-aluminum complex, etc.

[0032]
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dihydroxymethylimidazole, 2-phenyl-4-methyl-5- hydroxymethylimidazole,
1-cyanoethyl-2-phenyl-4,5-di(2- cyanoethoxy)methylimidazole,
1-dodecyl-2-methyl-3- 23 benzylimidazolium chloride,
1-benzyl-2-phenylimidazole hydrochloride, etc. [0036] Examples of
imidazoline compounds include 2- methylimidazoline,
2-phenylimidazoline, etc. Examples of amide compounds include a
polyanfide 6btainediby agcordesatioarct a dimetragid, goobydminet etc.  the
Examples of ester compounds include actjve carbonyl compqunds_such

e2 T SSTPOIBSS) Sa: BF CRESHNE St e BBE Exsiples of

phenolmampowadss flcohobeampeuadsn dolicampands: Biheinediamine ,
compounds and thioether compounds include as phenol resin curing

CRdamt BrAIRNE Aol resin such as phenol aralkiH-ESHY /8 ¢apRTsine .

@l e VaiALHYRE phenol resin such as phengl NYIAG JE§Mmine
cresol novolac resin, denatured resin thereof such as, for example

dépduylheatt birhatylened novdlatetyp Leheriod tasin bt , tetraethylene
dicyclopentadiene denatured phenol resin, paraxylene denatured phenol,

o AR A IS TShors SRAe AT e BRERBH e

detet Hytrthem b 2wiylastyldydrochlerdesuchyasgeleb thy lenediamine ,
pol%/gercaptan, polysulphide, 2-(dimethylaminomethylphenol),

PSSR GYRTERGIaminomethyl)phenBt 24 4 dime thylaminoethyl)ether,

plistdimathylamirametvhobengh eife can bg exemptifigdfexamples of 1 4
urea compound, thiourea compound, Lewis acid compounds include

dp gy RS Urd® Bl aferpierainer infipalengdoiaaanisdron triffudride, N’ -

tg¥iamethylhexamethylenediamine, N,N,N ,N' -
tetramethylpropylenediamine, N,N,N",N'-
tetramethylethylenediamine, N,N-dimethylcyclohexylamine,

dibutylaminopropylamine, dimethylaminocethoxyethoxyethanol,
triethanclamine, dimethylaminohexanol, etc.
[0033]

Examples of alicyclic and heterocyclic amines include
piperidine, piperazine, menthanediamine, isophorone diamine,
methylmorpholine, ethylmorpholine, N,N" ,N"-
tris(dimethylaminopropyl jhexahydro-s-triazine, 3,9-bis(3-
aminopropyl)-2,4,8,10-tetraoxyspiro(5,5)undecane adduct, N-
amincethylpiperazine, trimethylaminoethylpiperazine, bis{4-
aminocyclohexyl Jmethane, N,N' -dimethylpiperazine, 1,8~
diazabicyclo(4,5,0)undecene-7, etc.

[0034]

Examples of aromatic amines ihclude O~

phenylenediamine, m-phenylenediamine, p-phenylenediamine,

diaminodiphenylmethane, diamincdiphenylsulfone,
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[0038] 24 Examples of phosphorous compounds include organic
phosphine compounds including primary phosphine such as alkyl
phosphine including ethyl phosphine and butyl phosphine, phenyl
phosphine, etc.; secondary phosphine such as dialkyl phosphine
including dimethyl phosphine and dipropylphospine, diphenyl phosphine,
methylethyl phosphine, etc.; tertiary phosphine such as trimethyl
hshusphired hirleayliphosphine thphbeylzanosphine, ett.-[8939] Eradpiesine ,
of acid anhydride compounds include phthalic anhydride,
Rl BfopHRAAIR I ride RERHY T BARchArE BHhganaE, <t
methyltetahytesphiialic anbydide, methdaexahydaphthalis:anhydrigeund-
endomethylene tetrahydrophthalic anhydride, methylendomethylene

FeHaRyPSIRRRIC GnhyiidEe ashle R UiV TRAE Y Bt Rethylénd Hllei@dded-
mﬁygﬁiﬁﬁet,rimelﬁﬂgaﬁm%ﬂ%de@ore%qi'%amq{gi,e, PYEIREWEC  biocked
e

anhydride, dodecenyl succinic anhydride, benzophenonetetracarboxylic
ralgRTibRe etfyienagtenis@nhydestiidielitateprganic acid hydrazide,

SlgERisGRyEImeliare)., Meliereoneene JeTag ot 1uors ae-
anhydride , polyazelaic anhydride, etc. E(OFE)JA Further, examplés of onium
sghtecompeoend andaptivex silicomepmpound-alifnom derplmoiachgeamine
arélﬂdiazonium salt, diaryl iodonium salt, triaryl sulfonium salt, triphenyl
iBROREIUnThEm complex, triphenyl methoxysilane-aluminum complex,
ilyperoxide-aluminum complex, triphenyl silanol-tris(salicyl
aldehydate)aluminum complex, etc. [0041]

Examples of imidazole compounds include imidazole, 1-
methylimidazole, 2-methylimidazole, 3-methylimidazole, 4-
methylimidazole, 5-methylimidazole, l-ethylimidazole, 2-
ethylimidazole, 3-ethylimidazole, 4-ethylimidazole, 5-
ethylimidazole, l-n-propylimidazole, 2-n-propylimidazole,
l-isopropylimidazole, 2~isopropylimidazole, l-n-
butyliimidazole, 2-n-butylimidazole, l1-isobutylimidazole, 2-
isobutylimidazole, 2-undecyl-IlH-imidazole, 2-heptadecyl-1H-
imidazole, 1,2-dimethylimidazole, 1,3-dimethylimidazole,
2,4-dimethylimidazole, 2-ethyl-4-methylimidazole, 1-
phenylimidazole, 2-phenyl-lH-imidazole, 4-methyl-2-phenyl-
lH-imidazcle, - 2-phenyl-~4-methylimidazole, l-benzyl-2-
methylimidazole, l-benzyl-2-phenylimidazole, l-cyanoethyl-
2-methylimidazole, l-cyancethyl-2-ethyl-4-methylimidazole,
l-cyanoethyl-2-undecylimidazole, l-cyanoethyl-2-

phenylimidazole, 2-phenylimidazole isocyanurate adduct, 2-

methylimidazole isocyanurate adduct, 2-phenyl-4,5-
dihydroxymethylimidazole, 2-phenyl-4-methyl-5-
hydroxymethylimidazole, l-cyanocethyl-2-phenyl-4,5-di{2-
cyancethoxy)methylimidazole, i-dodecyl-2-methyl-3-
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25 As for the above-mentioned curing agent, it is preferred to use
particularly an amine compound, imidazole compound and phenol
compound. Among the phenol compounds, itis more preferred to use a
phenol resin curing agent. [0042] As for the method for producing the
epoxy resin composition for sealing a semiconductor of the present
invention, it can be produced by melting and kneading the mixture

begmpiismgdaohldfiitne abavelcampenents anrd etherladdititesindmgivizvzole

harqulrounh\_ze/ith Ige usetof kneader, roller, extrusion molding machine, etc. at
g er%ﬁeracfﬁrle anid Tirme" with which no gelatinization occurs, subsequently

[oadling the resultant, and then grinding and remolding the same. Further,
in the method for producing the epoxy resin composition for sealing a

semicoMERRRYST the Presertiti@AfidA he stSPBPMENITY andKhbadthg 2-
DERSARG BBy, be-amitted The produced BROXYLresin.composition may

be a'solid or in a liquid state, depending on its composition and

produckrpmetiesd, avd it Brpréferretbttrbaadslid ivthbrdesing apa bphdide
ob Sreteed thatdhe conent ot the, fnoraanic filer s, 70 to g3 uith, o

respecttot % tStar €poxy resin comp05|tion.“[864ﬁcf'hé amount ot the )

clathrafexeamplex tebe gsed Maydep simidar ta the aaeunridisegsforastdiny 1
curing agent and curing accelerator, and depends on the curing method.

CRAMBRYESF an SdRiondFpe BhMy a§ENEWhefdlA a dilttRAEgent ester of
c@@{ﬁggﬁ@&alw@yajnt@g@ted in the cured resin by reacting with the

epoxy group, while it depends on the 26
[0037]

Examples of phencl compounds, alcohol compounds,
thiol compounds, ether compounds and thicether compounds
include as phenol resin curing agent, aralkyl -type phenol
resin such as phenol aralkyl resin and naphtol aralkyl
resin, novolac-type phenol resin such as phenol novolac
resin, cresol novolac resin, denatured resin thereof such
as, for example epoxlylated or butylated novolac-type
phenol resin etc., dicyclopentadiene denatured phencl resin
paraxylene denatured phenol resin, triphencl alkan-type
phenol resin, multifunctional-type phenol resin, etc.
Further, tri-2-ethylhexyl hydrochloride such as polyol,
polymercaptan, polysulphide, 2-{(dimethylaminomethylphenol),
2,4,6-tris(dimethylaminomethyl)phenol, 2,4,6-
tris(dimethylaminomethyl)phenol, etc. can be exemplified.

Examples of urea compound, thiourea compound, Lewils
acid compounds include butylated urea, butylated melamine,
butylated thiourea, boron trifluoride, etc.

[0038]
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desired property of the resin, the clathrate complex is generally used so
that the included imidazole compound (curing agent and/or curing
accelerator) becomes 0.3 to 1.0 mol with respect to 1 mol of the epoxy
group. Further, in a case of a polymerization-type curing agent or
photoinitiation-type curing agent wherein the curing agent molecule
catalytically induces ring-opening of the epoxy group without being
integratekinpthe sesimf anplhcaisles raddition pohwnerdzaticinrehaetien organic
etween oligomers, or in case af using as a ¢uring accelerator, the
R APAES" BonfFB SHHiERs thISeE GBI o okbtith rECRER Y To mattse 2
£NBXY grastd shheseeclathraie gampiexestngy be ysed palene or By mixing ty1
two or more kinds. [0044] Other additives may be added to the epoxy
RRSFPROAPoSRINFIB! SBARTPE SeficSiductorssitRB freFeRPipGRAGS® such
Accogding 19 needy, bxamples olithe Qi additlygs inglyde e follgwing: anq
silane coupling agents such as vinyltrimethoxysilane, vinyltriethoxysilane,
4/ pRyadoyprepyitremethorpsitane, phglypidbrypropyithethexysiinphgsphine
Jpgthacryloxyor gﬁ'tr'rgﬁﬁ‘oé‘ﬁ'kaé‘e’ ¥{;8Lethaa]c¥f VioxyRropytiigthoxySIlane: e,
y- aminopropyltrimethoxysilang, y-aminopropyliriet oxysHang,
4 3taminogtyYyraminpprapybisisthoxrsianeiN«3 etc.
(aminoethyl)y-aminopropyltriethoxysilane, N-phenyl-y-
%Qiﬁ%ﬁropyltrimethoxysilane, N-phenyl-y- aminopropyltriethoxysilane, y-
mercapianiapy iMethoxysiane iy S1Sr§aP OBIRYIHE N 0Ky EHANE: effhtnalic
fillers such as 27 calcium bicarbonate, light calcium bicarbonate, natural
anhydride, tetrahydrophthalic¢ anhydride, hexahydrophthalic

anhydride, methyltetrahydrophthalic anhydride,
methylhexahydrophthalic anhydride, endomethylene
tetrahydrophthalic anhydride, methylendomethylene
tetrahydrophthalic anhydride, maleic anhydride,

tetramethylene maleic anhydride, ftrimellitic anhydride,
chlorendic anhydride, pyromellitic anhydride, dodecenyl
succiniec anhydride, benzophenonetetracarboxylic anhydride,
ethyleneglycol bis(anhydrotrimellitate},
glycerocoltris{anhydrotrimellitate), methylcyclohexene
tetracarboxylic anhydride , polyazelaic anhydride, etc.
[0040]

Further, examples of onium salt compound and active

gsilicon compound-aluminum complex incliude aryl diazonium

salt, diaryl iodonium salt, triaryl sulfonium salt,
triphenyl silanol-aluminum complex, triphenyl
methoxysilane-aluminum complex, silylperoxide-aluminum

complex, triphenyl silanol-tris(salicyl aldehydate)aluminum
complex, etc.

[0041]
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silica, synthetic silica, molten silica, kaolin, clay, titanium oxide, barium
sulfate, zinc oxide, aluminum hydroxide, magnesium hydroxide, talc,

mica, wollastonite, potassium titanate, aluminum borate, sepiolite,

xonotolite, etc.; elastomer denaturing agents such as NBR,

polybutadiene, chloroprene rubber, silicone, crosslinked NBR, crosslinked
BR, acryls, core-shell acryl, urethane rubber, polyester elastomer,

functioda gréop cohtaéningbbq@driNBR ibhoed polybuiadienediguid it  is

pol¥ester, iq |é1 Bglg/SU|f'd§[3_%erlatuEE§9 silicone, urethane glrIeIPg’lymers

p&%.;?&& ame Fetak§ants Suchas heéf(rébr%{%@c%/c%%“e%ane, imidazole

dasfsiremaprapprietiabroneiiephanol Aamong the phenol compounds,
tris(dibromopropyl)isocyanurate, tris (tribromoneopentyl) phosphate,

IdecebrBinbaiphERYPEEaE, His(PERtabrofdiphenyRifdng€uring agent.
(tHigrromophenoxy)triazine, ethylenebistetrabromophthalimide
polybromophenylindane, brominated polystyrene, tetrabromobisphenol A
polyca®nat@rbréminated Phedyldmrethytantuoydidg, the epoxy resin

olypentabromobenzylacrylate, triphenylphasphate,. tricresylphasphate
PR hCAB et e M AEhOsEAA: ARG Sheny Ghoogime T sert

ieresylbis(di-2,6-xyleayl) phwsphaien2e ethyipemddiphegyiphaspheéading the
resorcinolbis(diphenyl)phosphate, bisphenol A bis(diphenyl)phosphate,

IRl APBHTEE) pHRSBh&E, the above components and other
d889rcinpllis(di-Z63yiasy)phosphatg: is(Ghiroghy phosRBAer, roller,

tris(chioropropyl)phosphate, 28 tris(dichloropropyl)phosphate,

RS A DIoprepy g spagle L diethyh PEN-bi{2a temperature and time
with which no gelatinization occurs, subsequently cooling
the resultant, and then grinding and remolding the same.
Further, in the method for producing the epoxy resin
composition for sealing a semiconductor of the present
invention, the step of melting and kneading by heating may
be omitted.

The produced epoxy resin composition may be a solid
or in a 1ligquid state, depending on ifs composition and
producing method, and it is preferred to be a solid. When
using as a solid, it is preferred that the content of the
inorganic filler is 70 to 95% with respect to the total
epoxy resin composition.

[0043]

The amount of the clathrate complex to be used may be
gimilar to the amount used for usual curing agent and
curing accelerator, and depends on the curing method. In
case of an addition-type curing agent, wherein a curing
agent molecule is always integrated in the cured resin by

reacting with the epoxy group, while it depends on the
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hydroxyethyl) aminomethylphosphonate, aluminum hydroxide treated with

oxalate anion, aluminum hydroxide treated with nitrate, aluminum

hydroxide treated with high-temperature hot water, hydrated metal

compound surface-treated with stannic acid, magnesium hydroxide

surface-treated with nickel compound, magnesium hydroxide

surface-treated with silicone polymer, procobite, multilayer
dsgrfacgitrgategemdrated meta compdund, hisgnesiathingdroxidewpatsxl is

with _cation polymer, etc.; engjneering plastics such as high density
gﬁg@gﬁ%&rgne,u[%inyg}prosp%/leﬁe}el%oly%g?%né?%%ﬁl(?nee hyf‘rrrhleaﬁgc?r%%te?ompound
( palyvinyl efjeride amdgn6,cupolyqcetad.qaciyethetsylphattves 0.3 to 1.0

polyetherimide, polybutylene terephtalate, polyether etherketone, _
mB &y Wb ARS POV stiBhdn@ e, O plakhitiz &R Huehie $lch a8 W ther, in

abutylglyeidylether, phenylglygidyleibery sbitens pxide, during  agent or
butylphenylglycidylether, dicyclopentadiene diepoxide, phenol, cresol,
phbbyiphichibl eton ekrletusiangthesing agearebioritlgeagenting agent
mifickening agent mpeld, Lityleantsugh 2 Nohier fafiy acid higher faty ooy
acid es er, hig erYatty acl YcaIC|um, etc., inclu ingp>c/arna ba wax and —F %Y
gpelyethyiena e, eteithe cormpouadiag amountlof theseiadditives isdaises
particularly limjted, and the compounding amount can be_appropriately

AR ARAM SR AL BTat HRAGHRdT R HIEEBN AN AIBS Fay BE 0

cabi@ingsk [004GIHgrthey, the epaxy #e5in £LoBRsHioRier SealRg aclathrate
semiconductor of the present invention can contain other 29 resins,
cpEgldeX e FOLERRT EXambfes bf OtHe? festis #Rfifdediest@sRafgt to 1

mBYYLESK, SUGOR LGS, PObLelDans I8HR8E  complexes may be used
alone or by mixing two or more kinds.
[0044]

Other additives may be added to the epoxy resin
composition for sealing a semiconductor of the present
invention according to need. Examples of the other
additives include the following: silane coupling agents

such as vinyltrimethoxysilane, vinyltriethoxysilane, y-

glycidoxypropyltrimethoxysilane, -
glycidoxypropyltriethoxysilane, v~
methacryloxypropylirimethoxysilane, : ¥~
methacryloxypropyltriethoxysilane, Y-
aminopropyltrimethoxysilane, y-aminopropyliriethoxysilane,
N-p(aminoethyl) y-aminopropyltrimethoxysilane, N-B
(aminoethyl} y-aminopropyltriethoxysilane, N-phenyl-vy-
amincpropyltrimethoxysilane, N-phenyl- vy~
aminopropyltriethoxysilane, -
mercaptopropyltrimethoxysilane, ¥
mercaptopropyltriethoxysilane, etc.; fillers such as
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[Examples] [0047] Examples are shown in the following, while the

present invention is not limited to these Examples. [0048] [Preparation of

clathrate complex] Clathrate complexes were prepared with the

combinations shown in the following Tables 1 to 5. Preparation of each

clathrate complex was performed by the methods shown in Example 2,

Example 3 and Example 17, and similar methods. [0049] [Example 2] To
caRZlithrebieekiflaskt30.0 ¢ ofbttet blpd usophilkalidracid and 107dtgral

oEZ-ethyI-4-me£[E Iicmidazol,el, .and 810 T!tOf meth,afpl Were}gdd d, stirreg
Sand fdated At Fefiux for 3 hodirs Afte“fl%ooﬁﬁlg, t?ylp:eLr(fca)‘r'mingaﬁ ration ©%Y-

candvagiumdsieriag, 20ba3g afitheslatheate ,complax of baeddutylaluminum
isophthalic acid/2-ethyl-4- methylimidazole (1:1) was obtained. The _
hyd#tates of tRedssEEY AAFAE ol &s coHfifmed By HHLRMR I te

pdLaRIfuand AR Clathraig complexesafifxanples o 9rd2, L3nthoSite,
23, 28, 29, 31, 33, 34, 35, 36, 38, 39, 40, 43, 44 and 45 were prepared in

ethe-same edaseen[@050] fExrarhpleidj30 Teas00sml-thraeineck dgsk, NBR,
p42'8f9%ggi§0%p1tebalicc id.and 309 mi of geetone were added a“dr%té”‘}d- ed
Thére 0, 3: g of 2-e yfﬂ-mefhyllmla‘azﬁe tissoived” sepdrat&y Wit

NBR of acetanelaag doopped byabesting, Afterre-shell acryl, urethane
rubber, peolyester elastomer, functional group containing-
liquid NBR, 1liquid polybutadiene, 1liquid polyester, ligquid
polysulfide, denatured silicone, .urethane prepolymers,
etc.;

[0045]

Flame retardants such as hexabromocyclodecane,
bis{dibromopropyl)tetrabromobisphenol A,
trigs(dibromopropyl)isocyanurate,
tris(tribromonecpentyl)phosphate, decabromodiphenyl oxide,
bis(pentabromo)phenylethane, tris(tribromophenoxy)triazine,
ethylenebistetrabromophthalimide, polybromophenylindane,

brominated polystyrene, tetrabromobisphenol A polycarbonate,

brominated phenylene ethylene oxide,
polypentabromobenzylacrylate, triphenylpheosphate,
tricresylphosphate, trixynilphosphate,
cresyldiphenyiphosphate, xylyldiphenylphosphate,
cresylbis(di-2,6-xylenyl)phosphate, 2~

ethyihexvyldiphenylphosphate,
resorcinolbis{diphenyl)phosphate, bisphenol A
bis(diphenyl)phosphate, bisphenol A bis(dicresyl)phosphate,
regsorcinolbig(di-2,6-xylenyl)phosphate,

tris(chloroethyl)phosphate, tris(chloropreopyl)phosphate,
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dropping, the resultant was heated at reflux for 3 hours, cooled, and then
subjected to suction filtration. By performing vacuum drying, 79.2 of the
ciathrate complex of isophthalic acid/2-ethyl-4-methylimidazole (1:1) was
obtained. The ciathration of the obtained ciathrate complex was
confirmed by 'H-NMR, TG-DTA and XRD. Clathrate complexes of
Examples 1, 8, 10, 11, 19, 21, 30, 37 and 46 were prepared in the same
tm‘aﬁhéﬁ@@@r]ogaxmmépmsmg% three neck flask, 43.2 g of 1,4-

nap t edlcarbc\)l\%lgifcgd ang1 44.5 g of 2- undecyllgl %1‘ a] 911813(2~

et]ﬂ aceta?e s?rred and heated at fefft ‘ours.

h@zﬁeromcdmy}bmparfmmmgﬂmm@dmwum dayingi8mQ of thedroxide
clathrate co FOﬁlex of 1,4-naphthalenedicarboxylic acid/2- undecylimidazole

tECH s BhianEX AT ST cl@hiite REMpRSORAL kB jdctedied with
niHNMR, TeiRbARN XRArigenfirmathe claghration, ClatBiateen erature

complexes of Examples 4, 20, 22, 27, 32 and 41 were prepared in
hefmenpbnber. [0PSZRRERablesthio Womwzﬂdeﬁnm%i%tm%ted with

Jpgiylimidazale, ZMrga denaies 2- Hy“ml%azo'%d'fc N0e 4800%8%a  witn

2-undecylimidazole, 4MHZ" den eny

nrhekiwyl-5-drydraymiethylisdazdlemand/ (Ghami derates 2ee - treated with
(iptadecyllm zole. [0053 [Table 1] Ex. 1 EX. 2 EX. 3EX. 4 --EX. 5 EX. 6
SpdIEQRE g ¥Bedy g g@ﬁb , multilayer surface-treated

hydrated metal compound, magnesium hydroxide treated with
cation polymer, etc.: engineering plastics such as high
density polyethylene, polypropylene, polystyrene,
polymethyl methacrylate, polyvinyl chloride, nylon-6,6,
polyacetal, polyethersulphone, polyetherimide, polybutylene
terephtalate, polyether etherketone, polycarbonate,
polysulphone, etc.; plasticizers; diluents such as n-
butylglycidylether, phenylglycidylether, styrene oxide, t-
butylphenyliglycidylether, dicyclopentadiene diepoxide,
phenol, cresol, t-butylphenol., ete.; extender:
strengthening agent; coloring agent; thickening agent; mold
lubricant such as higher fatty acid, higher fatty acid
ester, higher fatty acid calcium, etc., including carnauba
wax and polyethylene wax, etc. The compounding amount of
these additives 1is not particularly 1limited, and the
compounding amount can be appropriately determined within
the l1limit that the effect of the present invention may be
obtained.
[0046]

Further, the epoxy resin composition for sealing a

semiconductor of the present invention can contain other
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imidazole 2E4AMZ 2E4AMZ 2E4AMZ 2E4MZ 2E4AMZ 2E4AMZ 2E4AMZ

Aromatic 2,6- 5-tert butyl isophthalic benzophenone- 5- terephthalic 3,5-

carboxylic acid naphthalene isophthalic acid 4,4'-dicarboxylic

nitroisophthalic acid dihydroxy-2 dicarboxylic acid acid acid naphthoic

acid acid Host : imidazole 1:1 1:1 1:1 2:3 1:1 1: 1 1: 1 Carboxylic acid

400 810 300 144 800 200 200 -(M-MO01 Imidazole 400 972 300 288 960
r20200 (hesdlisSslvemtcatetonesnsthanoFxcatariesthydficetdteer resins
imeérﬂ1 ol mettfanol methangl Solvent amaqunt 400 810 360,315 1200 150,
PG USTOLtIRdS 102 205 2 5693757 485467 Smourt] [005A" "
poBple-elExn8 -Exs6x, 9&be 10 Ex. 11 Ex. 12 Ex. 13 Ex. 14 Ex. 15 Ex.

16 No. S8 S9 S10 Sil S12 S13 S14 S15 S16 imidazole 2MZ 2MZ 2MZ
[BfemeMgsdMz 2MZ 2MZ 2MZ  Aromatic 2,6- 5- 5-tert-butyl benzo
[igeRhthalic 3,5- trimesic 5-hydroxy terephthalic naphthalene nitroisopht

acid carboxylic isophthalic phenone acid dihydroxy- acid isophthalic acid

dicarbd@gdinihbiie aciirgcid sh@rberiZdic 4¢i¢ adie Hicawbowylic adid deid the

Host 1:1 1:21:12:31:1,1:11:171:11.1 imi C lic 320 400 200
oFEReE ARBREIRE p Aoy HindeedTER R R TRY
[0048]

[Preparation of clathrate complex]

Clathrate complexes were prepared with the
combinations shown 1in the following Tables 1 to 5.
Preparation of each clathrate complex was performed by the
methods shown in Example 2, Example 3 and Example 17, and
similar methods.

[0049]
[Example 2]

To a 3 L-three neck flask, 180.0 g of 5-tert butyl
isophthalic acid and 107.1 g of 2-ethyl-4-methylimidazole,
ahd 810 ml of methanol were added, stirred and heated at
reflux for 3  hours. After cooling, by performing
filtration and wvacuum drying, 201.3 g of the clathrate
complex of 5-tert-butyl isophthalic acid/2-ethyl-4-
methylimidazole (l:1)} was obtained. The clathration of the
obtained clathrate complex was confirmed by 'H-NMR, TG-DTA
and XRD.

Clathrate complexes of Examples 5, 9, 12, 13, 14, 18,
23, 28, 29, 31, 33, 34, 35, 36, 38, 39, 40, 43, 44 and 45
were prepared in the same manner.

[0050]

[Example 3]
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mmol Imidazole 320 800 200 322 375 300 250 100 360 mmol Solvent
acetone methanol acetone acetone methanol methanol methanol

methanol methanol Solvent 800 1000 390 210 500 600 500 100 170

amount ml Obtained 94.1 133.2 57.4 63.0 78.4 54.3 69.1 21.0 41.5

amount [0055] 32 [Table 3] Ex. 17 Ex. 18 Ex. 19 Ex. 20 Ex. 21 Ex. 22 EX.

23 Na S17 S18 S19 S20 S21 S22 523 imidazole Cillm C11IM C11IM
C11IMTillma GAIMOTTIM-edgomeatis 175 ariiiesid acitl Stentt isbphittatibalic

frimellic gcigd 5- pyromellitic _carboxylic acid thalene buytyl acid
TR B oo oSt AEt A0 ably G0 Thereto,
3imidazpleck 12:3th{1: 4-hidthyl dnlaLadoxyligackd 400420850 rately
200 160 150 250 (mmol) Imidazole 200 180 250 200 160 150 250 mmol
Wddent BthJmetfandcbtdife etidt aciomPethyl Beetftedhdthanol After

tErcetateesalvant Ameunt 1900 3201298 1000,1000,450£0005_¢mb g,
| Obtained 85.9 56.5 108.0 68.1 64.8 62.9 92.2 amount (Table 3 (cont'd))

e lEAEXx. 28EX 28 N0 SIR4 SPBeg26t0  suction filtration. By
performing vacuum drying, 79.2 of the clathrate complex of
isophthalic acid/2-ethyvl-4-methylimidazole {1:1) was
obtained. The clathration of the obtained c¢lathrate
complex was confirmed by 'H-NMR, TG-DTA and XRD.

Clathrate complexes of Examples 1, 8, 10, 11, 19, 21,
30, 37 and 46 were prepared in the same manner.

[0051]
[Example 17]

o a 3 L-three neck flask, 43,2 g of 1,4~
naphthalenedicarboxylic acid and 44.5 g of 2~
undecylimidazole, and 1000 ml of ethyl acetate were added,
stirred and heated at reflux for 3 hours. After cooling,
by performing filtration and vacuum drying, 85.9 of the
clathrate complex of 1,4-naphthalenedicarboxylic acid/2-
undecylimidazole (1:1) was obtained. The obtained
clathrate complex was subjected to 'H-NMR, TG-DTA and XRD
to confirm the clathration.

Clathrate complexes of Examples 4, 20, 22, 27, 32 and
41 were prepared in the same manner,

[0052]

In Tables 1 to 5, V“2E4MZ” denotes 2-ethyl-4-

methylimidazole, “2MZ” denotes 2-methylimidazole, “CllIm”

denotes 2-undecylimidazole, “2P4MHZ” denotes 2-phenyl-4-
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imidazole C11IM C11IM C11IM Aromatic carboxylic acid benzophenone-
3,5-dihydroxy 5-hydroxy 4,4' benzoic acid isophthalic dicarboxylic acid
acid Host: imidazole 1: 1 1: 1 1: 1 Carboxylic acid 14.8 150 100 (mmol)
Imidazole 14.8 150 100 (mmol) Solvent ethyl acetate acetone methanol
Solvent amount (ml) 30 250 50 Obtained amount (g) 7.0 51.5 23.5 [0056]
[Table 4] Ex. 27 Ex. 28 Ex. 29 Ex. 30 Ex. 31 No. S27 S28 S29 S30 S31

nigtidgiole 2RAvbIZyrRA RHZA 2R AMEHA 2PAMEHK 2 PANHA iirondigicotes  2-
h%%rg%%l(gﬁ %—isfrgri%%?zt%lﬁleepe. 26 5- 5-tert-putyl |sophtha[|c aC.Id
phthaléne nitroisophthalic isophthalic acid acid
[ dicarbpxylic acid acid acid 33 Host: imidazole 1:21:21:21:12
Carboxylic acid 200 i 100 200 150 180 mmo_ Imidazole 400 200 400 150
{g'@@l(ﬁwnHéI) Solvent ethyl acetate methanol methanol acetone methanol
Solvent amounik(mi) 8506200 @00 #50.500! Oltained amounk11%.4 545& . 6 Ex. 7
Nd13.9 56.5 85.95(g) | S2 S3 sS4 S5 S6 S7
imidazole 2E4M7Z 2E4MZ 2E4M7Z 2E4MZ 2E4AMZ 2E4M7Z 2EAMZ
Aromatic 2,6~ S-tertbutyl | isophthalic | benzophenone- 5 teraphthalic 3.5
carboxylic acid | naphthalene | isophthalic acid 4,4'-dicarboxylic | nitroisophthalic acid dihydroxy-2-
dicarboxylic acid acid acid naphthoic
acid acid
Host : imidazole 1:1 1:1 1:1 2:3 1:1 1:1 1:1
Carboxylic acid 400 810 300 144 800 200 200
(mmol)
Imidazote 400 972 300 288 960 200 200
{mmol)
Solvent acetone methano! acetone | ethyl acetate methanol methanol | methanol
Solvent amount 400 810 360 315 1200 150 i50
{mi)
Obtained 121.2 201.3 79.2 55.9 225.7 46.7 46.7
amount (g)
[0054]
[Table 2]
Ex. 8 | Ex. 9 | Ex, 10 | Ex. 11 | Ex. 12 | Ex. 13 | Ex. 14 | Ex. 15 | Ex. 16
No. S8 S9 S10 S11 S12 513 514 515 S16
imidazole 2M7 2M7Z 2MZ 2MZ 2MZ 2MZ 2M7 2MZ 2MZ
Aromatic 26 5 S-tert-butyl benzo isophthalic 35 timesic | S-hydroxy | terephihalic
carboxylic nephthalene | nitroisopht | isophthalic | phenone ackd dihydroxy- acid isophthatic acid
acid d’caf;%"y"c hafic acid acld A4 benzoic acld
dicarboxylic acid
acid
Host toL:l 1:2 1:1 2:3 1:1 1:1 1:1 1:1 1:1
imidazole
Carboxylic 320 400 200 161 375 300 250 100 240
acid
{fmmai) -
Imidazole 320 800 200 322 375 300 250 100 360
{mmol}
Solvent acelone methanol acetone acetons methanol methanol | methanol | methanol | methanol
Solvent 800 1000 390 2190 500 600 500 100 170
amount (ml)
Cbtained 94.1 133.2 57.4 63.0 78.4 54.3 69.1 21.0 41.5
amount (g)
[005B5]
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(Table 4 (cont'd)) Ex. 32 Ex. 33 Ex. 34 Ex. 35 Ex. 36 No. S32 S33 S34
S35 S36 imidazole 2P4AMHZ 2PAMHZ 2P4AMHZ 2P4MHZ 2P4MHZ
Aromatic carboxylic benzophenone terephthalic trimellic trimesic acid
pyromellic acid -4,4'- acid acid acid dicarboxylic acid Host : imidazole 2:
11:11:11:11:2 Carboxylic acid 112 200 220 220 200 mmol imidazole
56 200 220 220 400 (mmol) Solvent ethyl acetate methanol methanol

[ Bedeh&nd Imethanol Solvent amount (ml) 35 400 1330 1200 1000

33

Obtained ameunt 39.9 585 7B1 b6kR 1230 ([@US/pbrabad] BX. 37X, 22 | Ex. 23
NS EX. 39 EX. hEX. 41 1dpg 42| Nogpd 7 S38 §39 S40 S43 542 S22 523
inffRiRz0le 2PAMiZ’PAMINY M4 2M4 22 Zedlign Aroptalie?, 3- c11im C1llIm
ABmAYEroxy pyromeliic rimelleadiatrnapiitRaleneisapnrdii Q) AarDOXYIIE. pyromellitic
caasielidiBydroxypisiaphthalic acid acid dicarboxylic &@nzajic acid berzdtiasophthalic acid

acid acid acididosticimidazole 2:|31gopfthalic1 1: 1 1: 1 1; 1 Carboxylic agdd

---200-200-300 248900 250 (mmol) Imii4zolel 200 200 300 240200500
Horh i Siventdcktone nie Adnol-methahol bthyl adetate 111 1:1
fm%[r#%%ﬁéc‘ﬂ metfdfol Sohkr? ampunt880 230 50°300 608aH00 + 150 250
Imidazole 200 180 250 200 160 150 250
(mmol)
Solvent ethyl methanol acetone sthyl acetone ethyl acetate methanol
acetate acetate
Solvent amount 1000 320 250 1000 1000 750 1000
(m)
Obtained 85.9 56.5 168.0 68.1 64.8 62.9 92.2
amount (g)
{(Table 3 (cont’d)}
Ex. 24 Ex., 25 Ex. 26
No. 524 525 526
imidazole CliIm Cllim CllIm
Aromatic carboxylic acid benzophenone- | 3,5-dihydroxy S-hydroxy
4.4 benzoic acid isophthalic
dicarboxylic acid
acid
Host : imidazole 1:1 1:1 I:1
Carboxylic acid 14.8 150 100
(mmol)
Imidazole 14.8 150 100
(mmol)
Solvent ethyl acetate | acetone methanol
Solvent amount {mi) 30 250 50
Obtained amount {g) 7.0 51.5 23.5
{00561
[Table 4]
Ex. 27 Ex. 28 Ex. 29 Ex. 30 | Ex. 31
No. 527 528 529 530 531
imidazole 2P4MHZ, 2P4MHZ 2P4MHZ 2P4MHZ 2P4MHZ
Aromatic carboxylic | 1-4,naphthalene 2,6- B S-tert-butyl | isophthatic
acid dicarboxylic naphthalene | nitroisophthalic | isophthalic acid
acid dicarboxytic acid acid
acid




(ml) 100 Obtained amount 55.0 64.6 95.5 58.4 55.2 54.3 34 (Table 5
(cont'd)) Ex. 43 Ex. 44 EX. 45 EX. 46 Ex. 47 Ex. 48 No. S43 S44 S45 S46
S47 S48 imidazole 2E4AMZ 2E4AMZ 2E4AMZ 2EAMZ C171m C171m
Aromatic trimesic pyromellic trimellic 1-4- isophthalic trimellic carboxylic
acid acid acid acid naphthalene acid acid dicarboxylilc acid -Host:

imidazole-1:1-1:2.1:1-1:1 1:1 1:

1 (":\rhnvvlm acid 480 200 300

200100

HoR - |BSa8 rmiddzole 486 400/300 208 100 20 uﬁlﬁ?n'luéa&ue&iéemanmml 2
CARAH B methanol 20&tone methafdl methand®Bolvent akiint 800 288
imam 650-200-40-ml-Optained-amatnt 128.0-86,6- 724631 9 3899
2&@@7 [Production of epoxy resin composmonﬁge clathra]te com olex%gO
SQéhe Examples WeIgURee @ RIHBRCAIa!y St ComPaugd at Sehang
SS!%H%MWF‘G shoyg T Tables §30 11 res%%uvel anglthe mixtutg,
ovERdeatet, At reﬁLixlé}t 300C Iorsilmynm IS, %etbdllt grggng 055 5
roduce the eppxy resin composition for sealing a semiconductor| The

compounding amount of each composition in the Tablesis shown by part
by weight. Further, as comparative examples, imidazole compounds
{Table 4 (cont’d})

Ex. 32 Ex. 33 Ex, 34 Ex. 35 Ex. 36
No. 532 533 534 535 836
imidazole 2P4MHY 2P4AMHY, 2P4MHZ 2P4MHZ 2P4MHZ
Aromatic carboxylic | benzophenone | terephthalic trimellic trimesic acid | pyromellic
acid 4.4 acid acid acid
dicarboxylic
acid
Host : imidazole 2:1 1:1 1:1 1:1 1:2
Carboxylic acid 112 200 220 220 200
{mmal)
Imidazole 56 200 220 220 400
(mmal)
Solvent ethyl acetate methanol methanol methanaol methanol
Solvent amount (mi) 35 400 1330 1200 1000
Obtained  amount 39.9 59.5 79.1 61.5 125.0
(@)
[0057]
[Table 51}
Ex. 37 Ex. 38 Ex. 39 Ex. 40 Ex. 41 Ex, 42
No. 8537 538 539 540 S41 542
imidazole 2PAMHZ | 2P4MHZ 2MZ, 2MZ 2MZ 2E4M7
Aromatic 3,5 5-hydroxy pyromellic trimeflic 1,A-naphithalene | 3,5-dihyrdroxy
carboxylic acid dihydroxy isophthalic acid acid dicarboxylic benzoic acid
henzoic acid acid acid
Host : imidazole 2:3 1:1 1:1 1:1 1:1 1:1
Carboxyiic acid 200 200 300 240 200 250
{mmol) '
Imidazole 200 200 300 240 200 500
{mmoel)
Solvent acetone methanol methano methanol ethyl acetate acetone +
methanol
Solvent amount 600 230 500 300 600 1600 +
(mi) 100
Obtained amount 55.0 64.6 95.5 58.4 55.2 54.3
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that are not clathrate complex were used to produce similarly a epoxy
resin composition for sealing a semiconductor at a composition rate
shown in Table 12. (Spiral flow test) The epoxy resin composition of each
Example was tableted, to mold tablets. These tablets were subjected to
35 |nject|on moldlng by using Archimedes spiral mold and transfer

measured for

tnei fongiwas meacures. The sl fow lovel wer

the initiation level and the level after 96 hours at 30C, and
retention rate ( as calculated from these levels. (gelation time) It
(ﬁégg%egsu{r]g uecsn(w%vg elation.test apparatus at_175C. [0059]

ESCN195LL efky chitiivalnt 164 (SufftonthSCheiteal €0, | 3 wdd Ex. 48
Neised for o-cresol Sb¥olac ep&firesin, PSIA261 OHP&Quivalent 5/ 548
imidsgelei Chemicad iddifstry, GE4ME.) waL BAMd for nAAliphenof ¥éfiied | C17Im
Agreaitlar carnaul¥EefFoakaSEPTESC, Lid.) Wadlitised as hold lubric&prnthalic trimellic
cadsioess! (Shin-Et Ckemlcagijo Ltd.) s usa&%§§%aemi)li1g ag&it, acid

and DENKA FB-940A spherical SI|ICc (Denki Kagaku Kggyo K.K) was
HESSrhas-aMica) [0060] [TRbIEBLEX. 49 EX.50 EX. 51 Ex; 52 Clathiate i1
ceomplexe T SZ S4gpd NO, 055@Sol novolagsl00 100 2@ 100 epoxyo 20
(mmel)

Imidazole 480 400 300 200 100 20
{mmal)

Solvent methanol methanal methanol acetone methanol methanal
Solvent amount 800 200 200 650 200 40
(ml)

Obtained amount | 128.0 86.6 72.4 63.1 39.3 8.9
),

{00581

[Production of epoxy resin composition]
The clathrate complexes of the Examples were used as

curing catalyst, and compounded at a composition rate shown

in Tables 6 to 11, respectively, and the mixture was heated

at reflux at 100°C for 5 minutes, cooled and ground to

produce the epoxy resin composition for sealing a

semiconductor. The compounding amount of each composition

in the Tables is shown by part by weight.

Further, as comparative examples, imidazole compounds
that are not clathrate complex were used to produce
similarly a epoxy resin composition for sealing a

semiconductor at a composition rate shown in Table 12,
(Spiral flow test)

The epoxy resin composition of each Example was

tableted, to mold tablets. These fablets were subjected to
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Novolac phenol 50 50 50 50 Mold lubricant 2 2 2 2 Coupling agent555

5 Silica 900 900 900 900 Curing catalyst 5.926 6.035 5.405 5.834 Spiral

flow level 117.5 12 7 .2 117.7 155 (initial value) cm Spiral flow level 67.8

85.8 61.2 146.5 (30C x after 96 h) [cm 36 Retention rate 96 h T-5-7.7% r

67.5%~ 52.0% J 94.5% Lafter spiral flow _ Gelation time [s] 22 22.6 ~1

28.7 [0061] [Table 7] Ex. 53 Ex. 54 Ex. 55 Ex. 56 Ex. 57 Ex. 58 Clathrate
18d9-590 STPS9375 4 RSbmprekNo. SEFEsHrE669005R06°260 TU0tfoo and

Q 0 volac 0.50 phen icant 2

t%%éé%ri%gﬁs ’)écg%lg‘% a%%%?é ica 9%%‘%%0 s}a}?‘)o%!b%%g:o 0 %guﬁln%g;.g% a
PASTUL414H5.9705 K4 7¢hT9 frataljstEpirat dow 4317 6811-72.31£5:18th was

&%%gﬂigﬁ bv%ggmg%ygyf)flow levels were measured for the

initiation level and the level after 96 hours at 30°C, and
the retention rate (%) was calculated from these levels.
{gelation time)

It was measured using a gelation test apparatus at
175°C.
[0059]

ESCN195LL epoxy egquivalent 195 (Sumitomo Chemical Co.,

Ltd.) was used for o-cresol novolac epoxy resin, PSM-4261
OH eqguivalent 103 (Gunei Chemical Industry, Co. Ltd.) was
used for novelac phenol, refined granular carnauba
{Toakasei Co., Ltd.) was used as mold lubricant, KBM-403

{(Shin-Etsu Chemical Co., Ltd.) was used as coupling agent,
and DENKA FB-940A spherical silica (Denki Kagaku Kogyo K.K)

was used as silica.

[0060]
[Table 6] .

Ex. 49 Ex. 50 Ex., 51 Ex. b2
Clathrate  complex S1 s2 S4 S5
No.
0-cresol novolac 100 100 100 100
epoxy
Movolac phenol 50 50 50 50
Moid lubricant 2 2 2 2
Coupling agent 5 5 5 5
Silica 900 900 900 8GO0
Curing catalyst 5.926 6.035 5.405 5.834
Spiral  flow level | 117.5 127.2 117.7 155
(initial value)
[em]
Spirat  flow  level 67.8 85.8 61.2 146.5
(30°C x after 96 h}
[em]

36




[cm] Spiral flow 33.2 29.8 54.2 36.5 76.3 170.5 level (30C x after 96 h)
cm Retention rate 76.0 % 43.4% 75.0 % 48.5 % 76.5 % 100.3% of spiral
flow after 96 h Gelation time 15.9 18.4 20.2 20.2 24.5 41.5 Js] [0062]
[Table 8] Ex. 59 Ex.60 Ex.61 Ex.62 Ex.63 Ex.64 Ex.65 Clathrate S17 S18
S19 S20 S21 S22 S23 -complex No. o-cresol novolac 100 100 100 100

1.00-100-100-—-e--o0-Novolae-nhenol 50 ro 5('\ 5050 ';ﬂ 50 !v!o!d |ubr|cant 2

7\ I‘UV\B’lu rJl 1ICTTUTM OU O A AR AYS 9
R%eﬁ\ﬁ%r%%z%c%uplﬁwg ddent 585 3% 55 Site2§00 908 ”90%"90 900 900
oSl Dy catalySt3,045 3:261-3:090-3:494-3,89 3699 4, 2

Ll 104 o W Wada

a
N
[\7

~AQ 7 1
Spifartioweve J.JU 100.Z2-107 0o 10U. 0 1Oo7 68. 71938 \....tlal value)

Spiral flow level 94.2 125.2 97.8 105.2 119.5 145 198.3 (30C x after 96 h)
etention rate of 60.1% 80.2% 62.2% 65.50 76.0% 86.0% 102.30

spiralh_:low after 96 h
[Table 7]

Ex. 53 Ex. 54 Ex. 55 Ex. 56 Ex., 57 Ex. 58

Clathrafe S8 S9 Sio S11 S13 S14
complex No.

o-cresol 100 100 100 100 100 100
novolac epoxy

Novolac 50 50 50 50 50 50
phenol

Mold lubricant 2 2 2 2 2 2

Coupling 5 5 5 5 5 5
agent

Silica 900 900 900 300 900 500

Curing 7.267 4.572 7.414 5.97 5.754 7.119
catalyst

Spiral flow 43.7 68.7 T72.3 75.2 99.8 170.0
level  (initial
value)

[cm]

Spiral flow 33.2 29.8 54,2 36.5 76.3 170.5
level (30°C x
after 96 h)
o]

Retention rate 76.0% 43.4% 75.0% 48.5% 76.5% 100.3%
of spiral flow
after 96 h

Gelation time 15.9 18.4 20.2 20.2 24.5 41.5
[s]

[0062]
[Table 8]

Ex.59 | EX.60 | Ex.61 | BEx.62 | Ex.63 | Ex.64d Ex.65

Clathrate S17 518 S19 520 521 522 523
complex No.

o-cresol novolac 100 100 100 100 100 100 100
epoxy

Novolac phenol 50 50 50 50 50 50 50

Mold lubricant 2 2 2 2 2 2 2

Coupling agent 5 5 5 5 5 5 5

Silica 900 900 900 200 900 900 2900

Curing catalyst 3.945 | 3.261 | 3.999 | 3.494 3.89 3.899 4.286
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Gelation time [s] 33.2 33.6 34.1 38.1 40.3 42.3 58.5 [0063] [Table 9] Ex.
Ex. Ex. EX. 66 67 68 69 Clathrate S27 S28 S29 S30 complex No.
o-cresol 100 100 100 100 novolac e ox Novolacphenol 50 50 50 50 Mold
lubricant 2 2 2 2 Coupling agent 555 5 Silica 900 900 900 900 Curing
catalyst 3.149 3.149 4.244 4.361 Spiral flow level 158.5 151.2 170.5

1 ’) 7 (initial.valiie).o Sniral-flow. |a\n:| OO Q 104 Q 165 149 Q /’20(‘ \V4

LI A= S L Ay Mg | I TIOVY TG VO ITJIRT O LU, o LT

S;{;% E%)'velf 1§%tentlorji 2663 0107?)7693360§é%o/5 - 554 O?Splr%\f’ﬁo\j(, TEN

In Gelation time [s] 37.7/38 39.8 43.4 [0064] [Table 10] Ex. Ex.

== =~ mtd + N oo O OO

Sdrél':ﬂéw’!évé?-’gjé.’é’ Clajtyate, S31553% S33 334 FOMPplEX NOTO-GTEs0l 195 3
(3399, 360 100 100

96 h)
[cm]

Retentionrateof | 60.1% 80.2% 62.2% 65.5% 76.0% 86.0% 102.3%
spiral fiow after
96 h

Gelation time [s] 33.2 33.6 34.1 38.1 40.3 42.3 58.5

[0063]
[Table 9]

Ex. Ex. Ex. Ex.

66 67 68 69

Ciathrate 527 528 529 S30
complex No.
o-cresal 100 100 100 100
novolac epoxy
Novolac phenol 50 50 50 50
Mold lubricant 2 2 2 2
Coupling agent 5 5 5 5
Silica 300 900 900 900

Curing catalyst | 3.149 | 3.149 | 4.244 | 4.361

Spiral flow level | 158.5 | 151.2 | 170.5 | 192.7
{initial value)
[cm]

Spiral flow level | 99.8 | 104.8 165 148.8
(30°C x after
96h)
fem]

Retention rate | 63.0% | 69.3% | 96.8% | 77.2%
of spiral flow
after 96 h

Gelationtime [s] | 37.7 38 39.8 43.4

[0064]
fTable 10]
Ex, Ex., 71 | Ex. 72 | Ex. 73
70
Clathrate 531 S32 533 834
complex No.
o-cresol 100 100 100 100
novolac epoxy
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novolac epoxy 38 Novolac 50 50 50 50 phenol Mold lubricant2 2 2 2
Coupling 5555 agent Silica 900 900 900 900 Curing catalyst 2.884

7.752 3.765 4.233 Spiral flow 172 .7185.0196.0184 .7 level

(initial value) [cm] Spiral flow 137 .2 104169 .5 18 8. 3 level (30C x

after 96 h) cm Retention rate 79.4% 56.2% 86.5% 101.9 O of spiral flow

o6a-h

aftar

Colat

/I7L-‘

IZ’)’I 60

allfl JOUTT \JC

7EXY

6 Ex.7

t1
A |UII LT

8 Ex. 795€x 80

IIC "f"l‘ =T .4

400

H
q
q

<1 TOQRE]
=) A I

7 S3

P
VO R

[\
EX1 . U=

i) o W ol

es J.UU

00-100-10

Cb\{iﬁmf¥ IdC OU

agent

U gUD

ol W
U DU

5

Silica

900

900

900

Curing catalyst

2.884

7.752

4.233

Spiral flow
level  (initial
vaiue)

[cm]

172.7

185.0

184.7

Spiral flow
level (30°C x
after 96 h)
em]

137.2

104

169.5

188.3

Reiention rate
of spirat flow
after86 h

79.4%

56.2%

86.5%

101.9%

Gelation time

[s]

44

47.6

52.1

60

[0065]

[Table 11]

HTable 11] Ex. Ex. 75
8 S41 S42 S43 S44
100 novolac epoxy

Ex.
74

Ex. 75

Ex.76

Ex.77

Ex.78

Ex.79

£x.80

Clathrate
compiex No.

537

538

S41

542

543

544

546

o-cresol
novoiac
epoxy

100

100

100

100

100

100

100

Novoiac
phenol

50

50

50

50

50

50

50

Mold
lubricant

Coupling
agent

Silica

900

900

300

900

900

900

900

Curing
cataiyst

3.092

3.935

7.267

4.798

5.815

4.307

5.825

flow
(initiat

Spiral
level
value)
[em]

182.5

186.7

74.5

98.7

123.3

160.8

117

Spiral  flow
level (30°C x
after 96 h)

122.8

188.5

40

58.5

135.5

169.7

77.2
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phenol Mold 222222 2 lubricant Coupling5555555 agent Silica
900 900 900 900 900 900 900 Curing 3.092 3.935 7.267 4.798 5.815
4.307 5.925 catalyst Spiral flow 182.5 199.7 74.5 98.7 123.3 160.8 117
level (initial value) [cm] Spiral flow 122.8 188.5 40 59.5 135.5 169.7 77.2
level (30C x after 96 h) 39 Retention rate 67.3% 94.4% 53.7% 60.3% 109

9% 105.5-0-66.0% of spiral-flow-after- 96-h-Gelationtation-time78-47:2
¢ Jiﬂ;l 4-24.0 “ 1 44.2-28.6 is;] f 066] [Table-12}-Camparative-Examples
Rﬁem g 7 Chinp. Cortp. EXT Bk, 2 £ PEx. 4 didazole 2Eamz 6 - 0%
l m 2P4MHZ compound o- cresol 100 10Q 100 100 {novolac

G%B%NM%VO'%‘% SPo0GSY ARl 24 0 | 40.1 | 44.2 | 28.6
[s]
[0066]
[Table 12]
Comparative Examples

Comp. Comp . Comp. Comp.

Ex. 1 | Ex. 2 | Ex. 3 | Ex. 4
Imidazole 2E4MZ 2MZ CllIm | 2P4MHZ
compound
o-cresol 100 100 100 100
novolac epoxy
Novolac 50 50 50 50
phenol
Moid lubricant 2 2 2 2
Coupling 5 5 5 5
agent
Silica 500 900 900 900
Curing catalyst 2 2 2 2
Spiral flow! 50.3 19.2 121.5 | 153.7
level  (initial
value)
[cm]
Spiral flow| 24.5 14.7 64 61.8
ievel (30°C x
after 96 h)
[cm]
Retention rate| 48.7% | 76.6% | 52.7% | 40.2%
of spiral flow
after 96 h
Gelation time! 11.5 7.6 24,2 32.4
[s]

in the Table, N2E4MZ denotes 2-ethyl-4-

methylimidazole, “2MZ” denotes 2-methylimidazole, “Cl1Im”

denotes 2-undecylimidazole,

and “2P4MHZ”

denotes 2-phenyl-

4-methyl-5-hydroxymethylimidazole.

40




Mold lubricant 2 2 2 2 Coupling 55 s 5 agent Silica 900 900 900 900

Curing catalyst 2 2 2 2 Spiral flow 50.3 19.2 121.5 153.7 level (initial

value) [cm] Spiral flow 24.5 14.7 64 61.8 level (30C x after 96 h) [cm]
Retention rate 48.7% 76.6% 52.7% 40.2% of spiral flow after 96 h

Gelation time 11.5 7.6 24.2 32.4 S] In the Table, "2E4MZ" denotes

2-ethyl-4- methylimidazole, "2MZ" denotes 2-methylimidazole, "Cllim"

denotes 2-undecylimidazole, and "2P4MHZ" denotes 2-phenyl-
4-methyl-5-hydroxymethydimidazale. i%g)rl%g@ilfﬂ))ycability [00671 By
using the epoxy resin composition for sealing a semiconductor of the

[ ps@mt invention, it is possible to ensure storage stability of a sealant

that is ggplicable to tcg&elicate semiconductor gathwa, A retain ghe flowaliilitly

of the Séaldiit WHen s€aling, ard t6 Cure the seafant eftectively. 41°°--79 @
semiconductor of the present invention, it is possible to
ensure storage stability of a sealant that is applicable to
delicate semiconductor pathway, retain the flowability of
the sealant when sealing, and to cure the sealant

effectively.
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CLAIMS 1. An epoxy resin composition for sealing a semiconductor
comprising the following component (A) and component (B): (A) an epoxy
resin (B) a clathrate complex comprising (bi) an aromatic carboxylic acid
compound, and (b2) at least one imidazole compound represented by
formula (I) RaRS N~ N, R2 (I'!) R'j (wherein R2 represents a hydrogen
atom, CI-C10 alkyl group, phenyl group, benzyl group or cyanoethyl

group; R3 to R5 represent a hydrdglehtm, nitro group, halogen atom,

ClI- C20 alkyl group, phenyl group, benzyl group, hydroxymethyl group or
CI-C20 acyl group). 2. A solid epoxy resin composition for sealing a
Isendivorehctyr coaydiisingptiedslidving chmporentsi(dy ta (EEn{Ayanductor

epoxy. resin (B).a clathrate complex comprisin l) an aromatic carboxyli
RS Hbr b B d 37 AR Aot SE TG ol tbrar PR B e by
(fagmala b4 RéaBiN N R (I1[1 2 R3 (wherein R2 represents a
hydrogen atom, CI-C10 alkyl group, phenyl group, benzyl group or
(&hndefy? GRGHS: artPRBI6XRS FBpres8AR 4 hydrogen atom, nitro group,

(Qﬁqgﬁﬁagggmatic carboxylic acid compound, and

(b2) at least one imidazole compound represented by formula

(IT)

Yo

Ra

(wherein R, represents a hydrogen atom, C1-Cl0 alkyl group,
phenyl group, benzyl dJgroup or cyanoethyl group;:; R; to Rj
represent a hydrogen atom, nitrc group, halogen atom, Cl-
C20 alkyl group, phenyl group, benzyl group, hydroxymethyl
group or Cl-C20 acyl group).

2, A solid epoxy resin composition for sealing a
semiconductor comprising the following components (A} to
(C):

(A) an epoxy resin

(B) a clathrate complex comprising

(bl) an arcomatic carboxylic acid compound; and

{b2) at least one imidazole compound represented by formula

(II)
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C1-C20 alkyl group, phenyl group, benzyl group, hydroxymethyl group or
C1-C20 acyl group); and (C) an inorganic filler. 3. The epoxy resin
composition according to claim 1 or 2, wherein the aromatic carboxylic
acid compound of (bl) is a compound represented by formula (I-1) (Rt),,z
(COOH)N, (I-1) (wherein n1 represents any integer of 1 to 4; n2 represents
any integer of O to 4; R1 represents a C1-6 alkyl group, nitro group, or
hydroxy group); o}g{jormula (2-2) (RI)m2 I~1 (COOH)mM1 (1-2) (wherein ml
representS.any ipteger of 1 to 4; m2 represents any integer of 0 to 2; R11
represents ££1=6 alkyl group, nitro group, hydroxy group, or a compound
by the following formjula 43 0 cooH)q (wherein q represents

an integer of¥’or 2; ®5hows a binding position). 4. The epoxy resin

composition dccording to claim 1 or 2, wherein the aromatic carboxylic

acid compound of (b1) is at least one selected from the group consisting

of 3,5 dihydroxybenzoic acid, isophthalic acid, terephthalic acid, 5-t-butyl
(BpRthIIc Reid SRRRHREYPhtRallty4de 95ohyaiFeR isdptithaift &gyl group.
piigglliticadid, Jrimgsie-acid, gRyrepelitic agidy 4 6:AgRNIBASRE, and R, to
dicarboxylic acid, 1,4- naphthalene dicarboxylic acid and
Rpef2aptrsome-434 - RFGHDBRYIic 2N 6. THEEPoxgTesip .colpbsiiien atom,
c?é:_)c@%ing tg ﬂgylone %1:: 8@@8 1 E&én\ygereingtpgu%a}thratg eg}om&lex oér oup,

IS a

hydroxymethyl group or C1-C20 acyl group); and

(C} an inorganic filler.

3. The epoxy resin composition according to claim 1 oxr 2,
wherein the aromatic carboxylic acid compcound of (bl) is a

compound represented by formula {(I-1)

) A/\)
Rz ————~«COCH),; (D)
s

(wherein nl represents any integer of 1 to 4; n2 represents
any integer of 0 to 4; R:; represents a Cl-6 alkyl group,
nitro group, or hydroxy group):

or formula {(I-2)}

N
R~ T {COO0H) (-2

LA

{(wherein ml represents any integer of 1 to 4; m2 represents
any integer of 0 to 2; R;; represents Cil-6 alkyl group,
nitro group, hydroxy group, or a compound represented by

the following formula
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clathrate complex of (bl) at least one aromatic carboxylic acid compound
selected from the group consisting of 3,5-dihydroxybenzoic acid,
isophthalic acid, terephthalic acid, 5-t-butyl isophthalic acid,
5-nitroisophthalic acid, 5- hydroxyisophthalic acid, trimellitic acid, trimesic
acid, pyromellitic acid, 2,6-naphthalene dicarboxylic acid, 1,4-
naphthalene dicarboxylic acid and benzophenone-4,4'- dicarboxylic acid;
and (b2) at least one imidazole compound selected from the group
consisting of 2- thylimidazole, 2-ethy|-4- 44 methylimidazole,

1,4-naphthalene dlcarboxyllc aC|d and benzophenone-4,4'- dlcarboxylic
(azh'dzmidl atzleaspm@ eénidazofe dorhpoend teprésented by*fosimates (1B R4
gz (I % J (wherein R2 represents a hydrogen atom, C1-C10
e‘i‘lf}y grguBO enyl roup, benzyl group or cyanoethyl group; R3 to R5
represent a hydrogen atom, nitro group, halogen atom, C1- C20 alkyl
group, phenyl group, benzyl group, hydroxymethyl group or CI-C20 acyl

%ﬁou ygﬂypoxy resin comp051tlon according to claim 1 or 2,
wherein the aromatic carboxylic acid compound of (bl) is at
least one selected from the group consisting of 3,5-
dihydroxybenzoic acid, isophthalic acid, terephthalic acid,
5-t-butyl isophthalic acid, 5-nitroisophthalic acid, 5-
hydroxyisophthalic acid, trimellitic acid, trimesic acid,
pyromellitic acid, 2,6-naphthalene dicarboxylic acid, 1,4-
naphthalene dicarboxylic acid and benzophenone-4,4’ -

dicarboxylic acid.

5. The epoxy resin composition according to any one of
claims 1 to 4, wherein the clathrate complex of (B) is a
clathrate complex of

(bl) at least one aromatic carboxylic acid compound
selected from the group consisting of 3,5-dihydroxybenzoic
acid, isophthalic acid, terephthalic acig, 5-t-butyl
isophthalic acid, 5-nitroisophthalic acid, 5-
hydroxyisophthalic acid, trimeliitjc acid, trimesic acid,
pyromellitic acid, 2,6-naphthalene dicarboxylic acid, 1,4-
naphthalene dicarboxylic acid and benzophenone-4,4" -
dicarboxylic acid; and

{b2) at least one imidazole compound selected from the

group consisting of Z-methylimidazole, 2-ethyl-4-
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methylimidazole, 2-undecylimidazole and 2-phenyl-4-methyl-

5-hydroxymethylimidazole.

6. A clathrate complex comprigsing at least one gelected
from the group consisting of trimesic acid, 2,6-naphthalene
dicarboxylic acid, 1,4-naphthalene dicarboxylic acid and
benzophenone-4,4’ -dicarboxylic acid; and

at least one imidazole compound represented by formula (II)

YNM (1
Ry
{wherein R, represents a hydrogen atom, Cl-Cl0 alkyl group,
phenyl group, benzyl group or cyanocethyl group; R; to Rs
represent a hydrogen atom, nitro group, halogen atom, Cl-
C20 alkyl group, phenyl group, benzyl group, hydrozymethyl

group or Cl1-C20 acyl group).

45



