1 DESCRI PTI ON RESI N COWPCSI TI ON, VARNI SH, RESI N FI LM AND

SEM CONDUCTOR DEVI CE USI NG THE SAME Téchnical Field [0001] The
present invention relates to a resin conposition, a varnish, a resin
filmand a sem conductor device using the sane. Background Art

[0002] Oxide filnms (SiOx fil ms) ppeparedTbygnt he chemical vapor
deposition nmethod (CVD nethod) and so on are currently used as
interlayer insulation filns for sem conductor devices. Due to a high
di el ectric constant thereof, however, inorganic insulation filnms such

as oxide films canshandloniagiy eMe SRASUING: RN YRghAdieg of

sem conductor devices. Accordingly, organic materials are being

studied for use as ig ﬁ&?éﬁéﬁﬁc‘r&ﬁ“b@{xh‘.’ﬁ {;éhﬁ'& bayi ngua |ow

di el ectric constant. uch organic materralrs are réquired to have
excel l ent heat resistance, excellent electrical properties and al so
a low dielectric constant. [0003] As such organic materials,
polyi m de resins, 2 _polyquinoline resins, polyquinoxaline resins and
so on hiGehnpedh EtG4fed. (For exanple, see Patent Docunent 1).

[0001]
The present invention relates to a resin composition, a

varnish, a resin film and a semiconductor device using the

same.

Background Art
[0002]

Oxide films (SiOx films) prepared by the chemical vapor
deposition method (CVD method) and so on are currently used as
interlayer insulation films for semiconductor devices. Due to
a high dielectric constant thereof, however, inorganic
insulation films such as oxide films can hardly achieve
speeding up and upgrading of semiconductor devices.
Accordingly, organic materials are being studied for use as
interlayer insulation films having a low dielectric constant.
Such organic materials are required toc have excellent heat
resistance, excellent electrical properties and also a low
dielectric constant.

[0003]

As such organic materials, polyimide resins,



In general, however, resin filns conposed of polyinmde resins have
probl ens such as | ow heat resistance, high dielectric constant and
hi gh noi sture absorptivity. Consequently, due to reliability

t hereof, use of polyimde resins is limted to sone sem conductor

el enent posyghiaslanebi-pal Ak, SeBL gQRIHELAN 1 8LerBRE ns[ 908450 Pnt REve
ot her hand, pol yquinoline resins and polyquinoxaline resins have

hi gher heath %aa&éancemgrn |é’>¥€rﬁpléj,i eéee&tésﬁer?@%éaﬁxg]er?@ﬁoﬁ | over

noi sture absorptivity ose of polyimde resins. wever, since
pol yqui nol i ne fesi d .pol yqui noxal i ne.r.esins are ther |l asti.c
resins, they H%%éééﬁkféihﬂéﬁﬁ é%ﬁ't?%%}qﬁﬁ}%ﬁféﬁﬁgq§ﬁ§%£§3ﬁﬁﬁé&%ﬁm%%F
exposure to t eratures higher tha | ass-transition pojnts

t her eof F€5n8° Eggg EFP%EFFSp PFérﬂE g?gsgﬁ?EoﬁﬁﬁﬁfB?n%?en%h?g cannot

be retained during sem conductor production. éOOOS [ Pat ent Docunent
1] Japafié8éePatréft CAPpERBAL PBA LAPR-MEpERuRD. 22HPDPLD%BES- Di sclosur e
of the Invention Problens to be Solved by the Invention [0006] An
obj ect efnshaupnedEnt diavent rehisbildtprohedecs, resénoB pebyposd¢i on
havi ng hi gh heat resistance and a |low dielectric constant, and a
var ni shrehéneofs Ammthed obj soheofehbheoptiesent cliaventsogutls 40 a
provide a resin filmhaving a low dielectric

bipolar semiconductor element.

[0004]

On the other hand, polyquinoline resins and
polyguinoxaline resins have higher heat resistance, a lower
dielectric constant and a lower moisture absorptivity than
those of polyimide resins. However, since polygquinoline resins
and polyquinoxaline resins are thermoplastic resins, they have
a problem that they may change shapes thereof by exposure to
temperatures higher than glass-transition points thereof, and
thus circuit patterns of semiconductor elements cannot be
retained during semiconductor production.

[0005]

[Patent Document 1] Japanese Patent Application Laid-

Open No. 2000-195853

Disclosure of the Invention
Problems to be Solved by the Invention

[C006]

An object of the present invention is to provide a resin



constant and excell ent heat resistance, and a sem conductor device
usi ng the sane. Means for Solving the Broblens [0007] These objects
are achieved by the present invention described in the follow ng
itenms [1] to [22]. [0008] [1] A resin conposition conprising a

conpoundchg¥kngian ﬁb%ﬂﬁbuhﬁgheﬁégﬁeﬂéggsQXnEQrEHHaa(i%waageﬁect ic
crosslinking agent having in a nolecule tmo or nor e groups capaﬁ

of caus ro Ki C th 05S n

and/ o FRa a5tbonnd 9[8%%8?‘33 Eh%?n% ST PR R faresype

Ro (1) X R4 RY I erein_in for

, Rois avggﬁgPe bond® Pgﬁg%ds gtFﬁé%ﬁr ll& %?E%%ﬁt%d 18y ?6?ﬂ%?5r%§)
to R8 are respectively an hydr ogen, a group havi ng

a||cyc|F8n§F?BEtaP5 E§ﬁ66iaaﬁ|%eaarsﬁﬁlﬁééﬂﬁ@ 1a@6 éosﬁﬁ%ﬁﬁﬁdé?Bﬁﬁ

ot her than the group having an alicyclic structure, a hydroxyl group

and a c8PBé%§l U§ibdptheamdmex” is any of -0-, -NHCO, -CONH, -COO

and - OCO;

Means for Sclving the Problems
[0007]

These objects are achieved by the present invention

described in the following items [1] to [22].
[0008]

[1] A resin composition comprising a compound having a
structure represented by formula (1) and a crosslinking agent
having in a molecule two or more groups capable of causing a
crosslinking reaction with the crosslinking agent and/or the
compound:

[0009]

[Chemical Formula 1]



further, wherein in formula (2), "Ar" is an aromatic group; "Y' is
any of a single bond, -0-, -S-, -OCO and -COO-; "qg" is an integer
of 1 or nore; RI9 is hydrogen or an organic group having 1 or nore
carbon atons and may be identical with or different fromeach other
when "qg" is an_integer of 2 or nore; at least one of RLto RO is the
group having dqalicldic structRige WRgn Ro is a single bond; at

| east one of Rl\to t he group ing an alicyclic structure
when Ro has the by ucture represen by fornulﬁ 52); and "*" and
"x*" o represent {jJa positionato b to a diffdéfent chenical
structure. @ resin posi tion according to item][1],

wherein Ro tructure represent eby—for¥mla (2) in the
conmpound 4 4 tructure represekted by formula (1). [3] The
resin conposi tRgn accBding to i Rem [2Rgwherein at |east one R is
the group having an alicyclic structure 1n the conpound having the
structure represented by formula (1). [4] The resin conposition
according to item[2] or [3], wherein the conpound having the
structure represented by fornmula (1) conprises, as "Ar" in formula
(2), a group selected from s(R }qures represented by fornula (3):
[0011] [ Chenical Formula 2] 6l 3)

—Y— Ar —Y— (2)

wherein in formula {1), Ry is a single bond or has a structure
represented by formula (2); R; to Ry are respectively any of
hydrogen, a group having an alicyclic structure, an organic
group having 1 to 10 carbon atoms other than the group having
an alicyclic structure, a hydroxyl group and a carboxyl group;
and “¥X” is any of ~0-, -NHCO-, -CONH-, -CO0O- and -0CO-;
further, wherein in formula (2), “Ar” is an aromatic group;
"Y” is any of a single bond, -0-, -S-, -0CO- and -CO00-; “g” is
an integer of 1 or more; Ry is hydrogen or an crganic group
having 1 or more carbon atoms and may be identical with or
different from each other when “g” is an integer of 2 or more;
at least one of R; to Rg is the group having an alicyclic
structure when Ry 1s a single bond; at least one of R; to Rg is
the group having an alicyclic structure when Ry has the
structure represented by formula (2)}; and “*” and “W**”

represent a position to be bonded to a different chemical

structure.



C'lzz~ 11-Z N~ 14, 1S5: ( 1'll O [0012] [5] The resin comnposition
according to item[1l], wherein Ro is g single bond in the conpound
havi ng the structure represented by forrmula (1). [6] The resin
conposition according to any of items [1] to [5], wherein the group
havi ng a?ogtb yclic structure is a group having an adamant ane
structure. 7T The resin conposition according to item[6], wherein

t he group havi adanant ane structure has an al kyl..grou havi ng .1
to 20 carbon a o]r'rsafh? 8]" The ?Oem|%Slc%ln%%s&ﬁ?%%&art%o?aldiln%r? o[pJaJrfy Wjerein
items [1] . to [.7], wherein the compound having the structure

epr esshl S B o ERGER S HER ST THol o A IR of o g rmoound
capable of 7 <causing a crosslinking reaction with at |east the
conpounB2VidP the FEEPRtBERPESPEREANEEEORPYI AGTTBLRL éM [ 8], wherein

t he group capabl e of causing a crosslinking reaction of the conpound
havi ng the strUZk Uflee rieps s emreeb Hit for mieding sco cidpabl 2 lof wherein
causing a crosslinking reaction with the crosslinking agent. [10] The
resin cettpbsiékitononacBerik nichd oyednyp Havirensar] 1J1idwc]9] ,stwherweire the
crosslinking agent and/or the conpound having the structure
represeghedchbypbanuhavidy €RaPstsastarel vBgtEonatearoyPchavLhNg a1) .

pol yneri zabl e unsat urated bond as
[4] The resin composition according to item [2] or [3],
wherein the compound having the structure represented by
formula (1) comprises, as “Ar” in formula {(2), a group

selected from structures represented by formula (3):

[0011]

[Chemical Formula 21



the group capabl e of causing a crosslinking reaction. [11] The resin
conposition according to any of items 1] to [10], wherein the
crosslinking agent and/or the conpound having the structure
represented by formula (1) conprises a functional group having an
acetyl ene bond as the group capable of causing a crosslinking

reacti on. 3y The re5|n CONposi ording to any of itens [1]
to [11], W crosslink o[ as an alicyclic structure.
[13] The r ~ Sosi ti on acny of items [1] to [12],
wherein th p ki Nng agent pabt’e of form ng a benzoxazole

ring by def and ring closure~reaction. [14] The resin
conpositig ng"to any of itens [1] to [13], conprising a
pol ymer of the crosslinking agent as the crosslinking agent. [15]
The resin conposition according to any of itens [1] 8 to [14],
wherein the ound having the-s{ruagture represented by fornula (1)
has - CON of fornmul a4 arboxyl group as any of Rl
to R4 that I's”1n the ortho-posi o a bond represg?%ed by "*" and
a carboxyl group as any of RS to R8 that is in the o 0- posi tion of
“X". [16] The resin conposjtion according to any of itenms [1] to

\ presented by
hydr oxyl group as

, 9 ke  bond

r epr esent d by "*" and a h,droxyl group as a y of R5 to R8

SCC

[o0lz]

[5] The resin composition according to item [1], wherein
Ry is a single bond in the compound having the structure
represented by formula (1).

[6] The resin composition according to any of items [1]
to [5], wherein the group having an alicyclic structure is a
group having an adamantane structure.

[7] The resin composition according to item [6], wherein
the group having an adamantane structure has an alkyl group
having 1 to 20 carbon atoms.

[8] The resin composition according to any of items [1]
to [7], wherein the compound having the structure represented

by formula (1) has in a molecule two or more groups capable of



that is in the ortho-position of "X'. [17] The resin conposition
according to any of itens [1] to [16]3 which is obtained by
dehydration and ring closure reaction of the conpound having the
structure represented by formula (1) of the resin conposition. [18]

A reSincﬁggﬁﬂghgi99099?gﬁk%h@gr@aBQHXBg%g?ﬂrgﬁiTeaggtgh%egoQ%o?ﬂ%.

dehydration a ring closure’reaction e conpoun avin

structure repr ed by formul a . of _the resin conpositjon .
def L ned by | LeniTIHIS 1301 At st T ot Loy b 1 wherein
pol ybenzoxazol e resin.obtained by dehydration and ring ¢l osure
react i ohi"6f 9CREP Eﬁﬁﬁgaﬁd°%a9?H§l¥ﬁeangHEFEFBkF%%rE%%%Féﬂnb9ffB?%ula
(1) of the resin conposition defined by iten1[16é. %20] A varni sh
conpr i sFAYPPHRBCr B3VANEoRPBSFEFBATAEE| Aedarepynhng bY feerele1l1lt oi$19]
and an organic solvent. [21] A resin filmobtained by heating and/or

i rradi ackpgb9e @ft hangihgear adbasionkihe reschiconpbshttba defi ned by
any of itens [1] to [19] or the varnish defined by item[20]. [22] A
sem conduoteiidkvhgeagenprising the resin film defined by item][21].
Effects of the Invention [0013] The present invention provides a

resin conpositjom wTepakdei ofcdidl Ng e resddrdidndadimg J¥ ghedigat1]

resistance and a |low dielectric constant and further having a high

el asti cegodyh Us,ABMe 2n! OWe! LPEAL1 SXRENT! 20 £0CLLHPLEN ne 20GmBound
having the structure represented by formula (1) comprises a
functional group having a polymerizable unsaturated bond as
the group capable of causing a crosslinking reaction.

[11] The resin composition according to any of items [1]
to [10], wherein the crosslinking agent and/or the compound
having the structure represented by formula (1) comprises a
functional group having an acetylene bond as the group capable
of causing a crosslinking reaction.

[12] The resin composition according to any of items [1]
to [11], wherein the crosslinking agent has an alicyclic
structure,

[13] The resin composition according to any of items [1]
to [12], wherein the crosslinking agent is capable of forming
a benzoxazole ring by dehydration and ring closure reaction.

[14] The resin composition according toc any of items [1]
to [13], comprising a pclymer of the crosslinking agent as the

crosslinking agent.

[15] The resin composition according tec any of items {1]



varni sh thereof; a resin filmformed fromthe resin conposition or

t he varnish thereof; and a sem conductgr device conprising the resin
film The present invention provides a resin conposition conprising
a polyimde resin precursor with excellent heat resistance, and al so

it pr0Vk€6%1@%56§har%9ﬂpgﬁ5tEBRPSQHBrhngHga anégfgéehgergé%?%ﬁented

precursor wt excel I ent eat esi stance. “"The present 1nven

pr ecu i he: i present " hvent T o
comost PronoEuRF SLnauas porybendoxasol 8 caPRELBah! r EEint nabF Rgy )

hi gh heat resistance _.and a |ow dielectric _constant and.fyrther
havi ng 4°APGRASeRAY: PE bkt U ATF i o™ (éaP TekpaRSEdh1on to a

coefficjent; varnishes the(‘ggf; resin films_formed fromthe resin
conposi PPBAsTEPLEABNYEANPENed "t ABfedf CaBREX¥&nP EORBEURE 0RRT 00 dByitceRs
conprising the resin filnms. Brief Description of the Draw ngs
[0014] Fhet isjsnatBeceroharpeBénishodfnYX4n exanple of a
sem conduct or device of the present invention. Description of Synbols
[0015] 1: a seiigbrtluetosssubstm@tel t2n aasididiong nid rdrde dAyierends [@n
interlayer insulation film 4: a copper wiring | ayer
to [14], wherein the compound having the structure represented
by formula (1) has -NHCO- as “X” of formula (1) and a hydroxyl
group as any of R; te Ry that is in the ortho-position to the
bond represented by “*” and a hydroxyl group as any of Rs to Rs
that is in the ortho-pesition of “X”.

[17] The resin composition according to any of items [1]
to [16], which is cbtained by dehydration and ring closure
reaction of the compound having the structure represented by
formula (1} of the resin composition.

[18] A resin composition comprising a polyimide resin
obtained by dehydraticn and ring closure reaction of the
compound having the structure represented by formula (1) of
the resin composition defined by item [15].

[197 A resin composition comprising a polybenzoxazole
resin obtained by dehydration and ring closure reaction of the
compound having the structure represented by formula (1) of
the resin composition defined by item [16].

[20] A varnish comprising the resin composition defined

by any of items [1l] to [19] and an organic solvent.

[21] A resin film obtained by heating and/or irradiating



5: a treated and nodified layer 6: a barrier layer 7: a hard mask
| ayer 100: a sem conductor device BestgMde for Carrying Qut the

I nvention [0016] Hereinafter, best nodes for carrying out a resin
conposition, a varnish, a resin filmand a sem conductor device of

the pregent, Lpyenti eogikl Recfeseribed. A resin, ompes)Llop, of \the;
conpound Ra I'Ng ure

present 1 nvention conprises a a struc

ted b | 1 | 1, nki t. havi [
ot ocul 8505 LAkt PudZal Hor b e1vaEPOaps EAp AR o 6T LRl AT A

crosslinking reaction with the crossljnking agent. [0017] [ Chemi cal
For mul ae 3] gRi F%J RS Ficopdgetqh ) desd cRETIRPIRA Y (1he fesin flm v.
(2) I'n formula (1) , Ro is a single bond or has a structure

repr eseflfédnpy Pyr kB (2}1: RL to R8 are respectively any of
hydrogen, a group having an alicyclic structure, an organic group
having 1 to 10 carbon atons other than the group having

Effects of the Invention
{0013]

The present invention provides a resin composition
capable of forming a resin film having high heat resistance
and a low dielectric constant and further having a high
elastic modulus and a low linear expansion coefficient, and a
varnish thereof; a resin film formed from the resin
composition or the varnish thereof; and a semiconductor device
comprising the resin film,

The present invention provides a resin composition
comprising a polyimide resin precursor with excellent heat
resistance, and also it provides a resin composition
comprising a benzoxazole resin precursor with excellent heat
resistance.

The present invention further provides a composition
comprising a polyimide resin and a composition comprising a
polybenzoxazole resin, each resin having high heat resistance
and a low dielectric constant and further having a high
elastic modulus and a low linear expansion coefficient;
varnishes thereof; resin films formed from the resin

compositions or the varnishes thereof; and semiconductor



an alicyclic structure, a hydroxyl group and a carboxyl group; and
"X'" is any of -0-, -NHCO-, -CONH, -CG@ and -OCO-. In formula (2),
"Ar" is an aromatic group; "Y' is any of a single bond, -0-, -S-,
-0CO and -COO-; "q" is an integer of 1 or nore; RO is hydrogen or
an orgapkgG u L . _cal atons and may be identi cal
W th oragg%gégeg?m%%ﬁggécgﬁeg?ﬁg%nmﬁé28QQ" is an integer of 2 or
nore; at |least one of RL to R8 is the group having an alicyclic
structure when Ro is a single bond; at |least one of RLto RO is the
group having an alicyclic structure when Ro has the structure

repr eseBredfbpes2ripoionl af( Bhe amdwitigsand "**" represent a position
to be bonded to a different chem cal structure. [0018] By conprising
t he conppomds havi ng the structure represented by formula (1) and the
crosslinking agent, the resin conmposition of the present invention
can have hi ghrheat 1 resi sjance@iha | QWedl eLashihg canstalivple of a
noreover, it can provide a resin filmhaving a high elastic nodul us
or oy S ELNBREBXRARSH 00 SOCLALSLE0Len INE, PO having tle
structure represented by formula (1 PRl Udes ' a pol'yim de resin
precursor, a polybenzoxazole resin precursor or the I|ike. Since the
resin cgapesk £98n0$ft%ﬁm££§§ent i nvention conprises the

crosslin %@95%gent as essential conponent in addition to the
conpound having the structure represented by fornmula (1), it can

hi eve_ hi gher h r esi n [ 1
achi e e1: g gemlgggduggo%tguggt%gtge as

2: a silicon nitride layer

3: an interlayer insulation film
4: a copper wiring layer

5: a treated and modified layer
6: a barrier layer

7: a hard mask layer

10G: a semiconductor device

Best Mode for Carrying Out the Invention

[0016]

Hereinafter, best modes for carrying out a resin
composition, a varnish, a resin film and a semiconductor
device of the present invention will be described.

A resin composition of the present invention comprises a
compound having a structure represented by formula (1) and a

crosslinking agent having in a molecule at least two or more



a lowdielectric constant. Furthernore, the resin conposition of the
present invention can achi eve enhanced properties of high elastic
nodul us and | ow | i near expansion coefficient. [0019] The conpound
having the structure represented by formula (1) of the present

i nventi ' n_.ar LC QLo AN 0 a en Ro
nas t he SP P UGt uPEoPABr aBeATad By nr Beadrir Sy ne herdhTh vt o e
conposiggoggﬁ.akogatgceg%oup, for exanple, there may be |isted
benzene,” hap tharade?d thracene, phenanthrene, a polycyclic
aromatic 6énﬁ having 4 13 or nore aromatic rings, fluorene,

pyridinef 1 itrogen- cont ai ni ng polycyclic aromatic ring, an
aromatic ring conprising these aromatic rings bonded to each other,
and t he[CherécapaFereulael §) an aromatic group having any of
structures represented by fornula (3) is preferable. Excellent
solubility C%Q be tpus provided to a sol vent used for producing a
resin filmor*ha se nduct or d&%sce nprising the resin film As
"Y' of formula (\2), Ahere may be I\ st¢d a single bond, -0-, -S-,
-0CO- and - COO XARgng them -0- | rticularly referable in terns
of solubility i S AVAS si st ance. ? 020] [Chem cal
Formula 4] (3)

%ok

(Rg)q

—Y— Ar —Y— (2)

In formula (1), Rp is a single bond cor has a structure
represented by formula (2); Ry to Rg are respectively any of
hydrogen, a group having an alicyclic structure, an organic
group having 1 to 10 carbon atoms other than the group having
an alicyclic structure, a hydroxyl group and a carboxyl group;
and “X” is any of -0-, -NHCO-, -CONH-, -CQO0O- and -0OCO-. 1In
formula (2), “Ar” is an aromatic group; “Y” is any of a single
bond, -0-, -S-, -0CO- and -COO-; “g” is an integer of 1 or
more; Ry is hydrogen or an organic group having 1 or more
carbon atoms and may be identical with or different from each
other when “g” is an integer of 2 or more; at least one of R;
to Rg is the group having an alicyclic structure when Rg is a
single bond; at least one of R; to Ry is the group having an

alicyclic structure when Ry has the structure represented by



The conpound having the structure represented by fornmula (1) also
conprises, as Rl to R8, any of hydrogen, a group having an alicyclic
structure, an organic group having 1 to 10 carbon atons other than
the group having an alicyclic structure, a hydroxyl group and a

car boxyk,grQyR. (As, tggdgneup nhaving 9ng§gg§ﬁl péé{?fﬁHr phere

may be [iste the Sane as e group as erelnafter

describ d h havi n 10 carbon atons ot her

t han thg agéépE hSV|ﬁg 3ﬁ63 85%?%Ealth£Pﬁf8 there may be listed a
met hyl ? 5@5 an ethyl group, a n-propyl group, an isopropyl group,
a butyl b an isobutyl group, a tert-butyl group, a heptyl

group, a hexyl group, a pentyl group, an octyl group, a nonyl group,
a decyl group Bndcetriskey Himl edeseunt gaiingridup st subigtig ut ed
with fluorine such as a fluoronethyl group. [0022] The conpound
havi ng rherstsencedrbkyr Epreséat ¢t} byndf oheautacéd)inkyngoapense the
hydr ogen or an organic group having 1 or nore carbon atons as R9. As

t he orgasstngeonpobaviog dfothenpreseatbonvehondn thergavaynbenl heied
the group having an alicyclic structure, an organic group having 1

to 10 C@éQQQtaﬁ&@”&thQeio&héﬂei@étﬁi@“@oﬂ@ﬂéﬂg afo AbbGYE] 1 £t can
structure, and the |ike. Wen conprising such organic groups as R9,

r_»sif@a@bgergg%@ llneﬁémgea% R”Qié £5c g&&ﬂgﬁ @ng i

allcycIPc structure group”having an a |cyc ure,

i R MEE R AL TR ST
structure represented by formula (1) includes a polyimide
resin precursor, a polybenzoxazole resin precursor or the
like.

Since the resin composition of the present invention
comprises the crosslinking agent as an essential component in
addition to the compound having the structure represented by
formula (1), it can achieve higher heat resistance as well as
a low dielectric constant. Furthermore, the resin composition
of the present invention can achieve enhanced properties of
high elastic medulus and low linear expansion coefficient.

[0019]

The compound having the structure represented by formula
(1) of the present invention comprises an aromatic group as
“Ar” of formula (Z2) when Ry has the structure represented by
formula (2). As an aromatic ring composing the aromatic group,

for example, there may be listed benzene, naphthalene,

anthracene, phenanthrene, a polycyclic aromatic ring having 4



cycl opentane structure, a cycl ohexane structure, a cycl oheptane
structure, a norbornene structure, anadamantane structure or the

i ke. Anmbng them a group having an adamantane structure is
particularly preferable. The group having an adanantane structure is
a group,hayi 0p=1g| S a L L mu I d there
may be P?s*gggf%?Oﬁggggp%gﬂgsgr%Egshgéghgggnlggﬁ%bhg}¥2§£%%$§cyclic
franemorg tgg&ggturg such_as an adgnantgl group, a dLanantxl group, a
tri amantyltgr8aRY ROLEEY Shafit 9FCYronG, LA BentAnBhtYrt4r obip9a
hexamant yl group, a heptamantyl group, an qoctamantyl group, a
nonanmant ngﬁﬁﬁ 9 shgEeamuAGEigr 64PIENBCRASEnE_CERBRAL GENCHr otpd the
Further, there may be listed a group conprising a plurality of the
groups habPng Bepbigelarle, fammomnat i tqurimiriea v tany 9%k tAgtiires
group conprising a plurality of the groups having a polycyclic
framewokRpseraotadebyt hersubay (3beiki preflienagiteup Brene nigeran sdliwgollity
structure, a group having a poly structure and the |ike. Wen the
group hawhnpeathpel peycldedf tanewsskveht uckyiefbs phRoadaimat ¥ rgsomp,
for exanple, there may be listed a group having an ol i goadanmant ane

StrUCtUE@lh“@kUQiQQm@théQéH@BtMévQEQU@oﬁﬁngﬁﬁ a?ﬂé(%e§ina§§ﬂﬁntane)

group and di (2, 2-adamant ane) group; a triadamanfy group such as a

tri(1, 3-adamantane). Anchdride, 2 gqsa ) 4 ; .

t et raadamant yl group%s]ﬁcoas aéteezg)r’a(ztf} - MW%Ealnle tOéggtfoau;?)slan 2

tetra(2,2-adamant ang) gr L a__.peptaadanpntyl group such as a
bS8 4anant and)  or G- anBo 6 Oent ALSH 4

pent a( 1, 3" 8danant and) ’ gr eht Hent ane)-Yroup; a

heptaadanantgl gr?up such as_a |, o ,
particularly preferable in terms of solubility in a solvent

and heat resistance.

(0020]
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hept a( 1, 3- adanant ane) group and hepta(2, 2- adamant ane) group; a
hexaadamantyl group; an octaadamantyl gyoup; a nonaadamantyl group;
a decaadamantyl group; and an undecaad%nantyl group. Further, there
may be listed a group having a pol yadamantane structure conpri sing
many adaT35%¥ groups, and the Iike. Wien the group having a

pol ycyclic framework structure is a group other than an adamantyl

group, there be listed, the grou havi ng an ol i goadanant ane
structure and%e g??f%om%i%"%lg p@??aﬁ%ﬁ%‘éﬁ% RRRARE ARY whi ch
adamantyl group is substituted each. For exanple, there may be
listed 4C§RBLR (RAvRA§OacPIBEAFEEy 8f Bi dratanényr edpdvsiyeleas & di-
(di amant ane) group, a tri-(di amantane) group, a tetra- (di amantane)
group, arpept sardhanant anérygloapstauhenae, (dhanmganne)ggoopphaaing 1
hept a- (di amant ane) group, an octa- (di amantane) group, a

nona- (dtamaft anepogr atippsaodiea- thdhathat gpeppgheupngndnanlicyclic
undeca- (di amant ane) group; a group having a plurality of triamantane

groups sudehcasra,da- h{lirbayanyanep gﬁ@ua,g:arbbkyit?k@ﬁynt L)t HE YMdup
a tetra- (triamantane) group, a penta-(triamantane) group, a hexa-

(tr!a”aﬂhﬁﬂﬁé ghOHPi c3cheBt 8t CLELAPBNT 8HEY e 9hQYPRe 8D OELA the same as
(triamantane) group, a nona-(triananfane) group, a deca-

tri d - - i 1 X
havi ng. 3ol SFaRPt i oRot st She G A e By bl 2 Rs the
(tetraanantane)gg&ou a.tri-(tetraanmantane

tetra-
(t et r aafthHPENE) BHBFangEngaggti rﬁﬁﬁBﬂFa%Eg&grgﬁbgraghégatﬁ9 group

(tetraamantane) group, a_hepta-(tetraanmantane) grouE, an oct a-
having an~alicyclic structure, there may be listed a methyl

group, an ethyl group, a n-propyl group, an isopropyl group, a
butyl group, an isobutyl group, a tert-butyl group, a heptyl
group, & hexyl group, a pentyl group, an octyl group, & nonyl
group, a decyl group and the like, and these organic groups
substituted with fluorine such as a fluoromethyl group.

[0022]

The compound having the structure represented by
formula (1) may comprise hydrogen or an organic group having 1
or more carbon atoms as Rg. As the organic group having 1 or
more carbon atoms, there may be listed the group having an
alicyclic structure, an organic group having 1 to 10 carbon
atoms other than the group having an alicyclic structure, and
the like. When comprising such organic groups as Ry, it is
preferable that at least one Ry comprises a group having an
alicyclic structure. As the group having an alicyclic

structure, for example, there may be listed a group having a



(tetraamant ane) group, a nona-(tetraanmantane) group, a deca-
(tetraamantane) group and an undeca- (tgfraamantane) group; and the
| i ke. Anmong them preferred groups are an adamantyl group, a

di amantyl group, a triamantyl group, a tetranantyl group, a

pentana@g%hogEBEBne SQQﬁ%@E?Eyl grou?bguaggg g? F%rOUp’ an

oct amant nonarman §r otip ap?

undecanantﬁ g 8 a blagananté % R a trladananté roup, a

t et r aadG¥ENLY SF GpStaUFEHESadank F@P §re0p, SErURERESdafant yl group,
a hept aadanmantyl grou an octaadamantyl group, a nonaadanantyl

gr oup, ayaéeaaaaﬁaﬁt§Er§péaﬁeana BATPORBERGa8ARBAEYFSgr BlpadaBRRTane
preferred groups are an adamantyl group, a diamantyl group, a

tri amansylcugeoup, ca tber kAt yl Angrouphem, pendarmnthdvigron a

di (1, 3-adanantane) group, a tri (1, 3-adamantane) group, a

tetra( la8amdamantaneyugtoup, ia ppent.a@ladigdamantaap)egr oiips droup

di (2, 2- adamant ane) group, a tri(2,2-adamantane) group, a

t et ra( 2havadgmant anehageedp agduatupenta(, §radpnﬁa%@ﬁ§)aﬁrgaamaﬁyane
i ntroduci ng an adamantane structure as R9, a |ow dielectric constant

can be peoykdadeand a"RiSLRAGR &ﬁ%tStéﬂﬁetﬁégebﬁaP”EEOYEQtﬁﬁt aut
reduci ng heat resistance and solubilify in a sofvent. An al group

such as_ hyl p t r | u nd a bu yl
aroup S FrBErokl RSPObad el AL LB as T heBRY Yo BFELE B rameworﬁ

fl uoroet hyl group fl uor opr and a fluorobut roup, and
the |ik89¥a§9858béH&BdaﬁoaPha88¥aaBYﬂa5Fﬁapan aaawaﬁFaiegggwactare
Solubility in a solvent and heat 18 resistance can be inproved by
|ntroduEFﬁ@méHt§Fk9F°BPouE Egtzamantyl group, a pentamantyl group, a

hexamantyl group, a heptamantyl group, an octamantyl group, a
nonamantyl group, a decamantyl group and an undecamantyl
group. Further, there may be listed a group comprising a
pilurality of the groups having a polycyclic framework
structure and the like. As the group comprising a plurality of
the groups having a polycyclic framework structure, there may
be listed a group having an oligo structure, a group having a
poly structure and the like. When the group having a
polycyclic framework structure is an adamantyl group, for
example, there may be listed a group having an ocligoadamantane
structure including a biadamantyl group such as a di(1, 3-
adamantane) group and di(2,2-adamantane) group; a triadamantyl
group such as a tri(l,3-adamantane) group and tri{2,2-
adamantane) group; a tetraadamantyl group such as a tetra(l,3-
adamantane) group and a tetra(2,2-adamantane) group; a

pentaadamantyl group such as a penta(l,3-adamantane) group and



adamant ane structure. Further, substitution with fluorine
contributes to reduction in dielectriﬁj$onstant. When RO is an
organi ¢ group having one or nore carbon atons other than a group
having an alicyclic structure, RO is preferably the sane as an

organi c_qroup,havi 1 to 10 carbon _atons as Rl to R8. [0023] Wien
Ro s aPSrRGNE" oRH BAA CRE! e IF0UHG 2ARCPEAGSABREYL] HXPHE ERHPotind
havi ng the structure represented by fornul a %1%, at least one of Rl
to R8 i 5ePhe (§r dupIREGPREEN SFPERPCPPE hePEadfureadppaphpietageoug; 2
ratio of the alicyclic structure in the conpound can be readily

i ncr easB@xa3gampatva direbpét ppcoctapdemantyl gheuronponndasdampetyl
reduced nore easily. [0024] Al so, when Ro has the structure

repr esegtredpbyaf demahdamg@fyiingrhepcoapduad hadengatiheastylictuoep.
represented by fornmula (1) , at least one of RL to RO is the group

havi ng a&nrthkicyehkbeeshaychur €isOaa ar grbnp BAOUPS hapbD@adBmantane
alicyclic structure may be present only as R9. One or nbre groups

havi ng s@@u@kh%écbbﬁﬁ§ﬁéﬁﬁbuﬁ§n _XdQﬁaHE?§e§EOQﬁEY 854RLht01 RBe . Oiyhen
two or nore groups having an alicyclic stricture may be present as

bot h Oftﬁg ?gggﬁéﬂ%giﬁgk?Eé§¢&%ESEYEe%Qgh§&RQL.Eﬁggﬁgﬂg tEQ a %roup

dielectric e conpoun avi ng . ruct ur

opr esenLed. Yo hoLIuL AL (L) i chebab! Vehas Anl el b C¥EL EnstLyEtYr e
having an oligoadamantane structure and the group having a
polyadamantane structure, of which adamantyl group is
substituted each. For example, there may be listed a group
having & plurality of diamantane groups such as a di-
(diamantane) group, a tri-(diamantane) group, a tetra-
(diamantane) group, a penta-(diamantane) group, a hexa-
(diamantane) group, a hepta-(diamantane) group, an octa-
(diamantane) group, a nona-(diamantane) group, a deca-
(diamantane) group and an undeca- (diamantane) group; a group
having a plurality of triamantane groups such as a di-
(triamantane) group, a tri-(triamantane) group, a tetra-
(triamantane) group, a penta-(triamantane) group, a hexa-
(triamantane) group, a hepta-(triamantane) group, an octa-
(triamantane) group, a nona-{triamantane) group, a deca-
(triamantane) group and an undeca- (triamantane) group; a group
having a plurality of tetraamantane groups such as a di-

(tetraamantane) group, a tri-(tetraamantane) group, a tetra-

(tetraamantane) group, a penta-(tetraamantane) group, a hexa-



A total amount of the alicyclic structure contained in the conpound
havi ng the structure represented by qu la (1) is preferably from
20 to 85 W% nore preferably 40 % or nore, and still nore
preferably 60 mﬂ@bor nore. In the calculation of a content ratio of

t he allgg % lC 8 uct even |L tge_?giggclic tructure has_a
substit nt 2R P agffyp'hﬁd BHER | Ba"forotfie 4GBYP1tABNPC-2"
For gng . in the case of conta|n|ng an adanmant ane structure, a
mol ecul aF SHEPERENER EdaARAERNe® 0P O135 ( TAF AaRANEaR.’ 0P T8, a deca-
tri adamant ane of 240 or so on and a nunber thereof are used for

cal cul atfF8hrapRankaneaserefPcoRtafhi HHdacgréupt hashmagtanepl aravpt yaod
the polycyclic framework structures, such as the case of containing
a bi adawrhat dhee . t isnaaneimtranesraf erusedyrdups cat e Wratadamdrit36l xg2up,
Simlarly, three adamantanes are wused for calculation in the case of

cont ai nengiambntadagrotpnea €i36mandyl bpctpe sasetthmtnthe geosoppund
havi ng the structure represented by forrmula (1) is a polyner having

a repeapkAgambAtli @r@gﬁteathégamgn@pltpgoablC¥Ché§t§ﬁéﬁepyr§rb§p, an
obtained froma content ratio of the a |cyc ic structure contained

in a SBEHSEHEEnygEBGpreQeﬁghQﬂaHeg ?ggﬁggxgnﬁég?m§?§¥liQ?ggp, an

conpound having”thé stflcture repre or mu

ol yner t n| t.he | IS repres ted t he
Dol ot RABHCBRCRRGR! RO HD & BLalDRARELITE o%FSFﬁéd PEERRANRENEY L b b
on a tota | ecul ar m§| ht of the re eatln unit of 1,027, a
mol ecul &r ﬁgn gaﬁ?nﬁ agﬁﬁﬁﬂtaﬁepﬁPF adaman Yl group, a

hexaadamantyl group, a heptaadamantyl group, an octaadamantyl
group, & nonaadamantyl group, a decaadamantyl group and an
undecaadamantyl group. More preferred groups are an adamantyl
group, & diamantyl group, & triamantyl group, a tetramantyl
group, a pentamantyl group, a di(l,3-adamantane) group, a
tri(l,3-adamantane) group, a tetra(l,3-adamantane) group, a
penta (1, 3-adamantane) group, a di(2,2-adamantane) group, a
tri(2,2-adamantane) group, a tetra(2,2-adamantane) group and a
penta (2, 2-adamantane) group. By introducing an adamantane
structure as Ry, a low dielectric constant can be provided and
moisture resistance can be improved without reducing heat
resistance and solubility in a solvent. An alkyl group such as
a methyl group, an ethyl group, a propyl group and a butyl
group, a fluoroalkyl group such as a fluoromethyl group, a
fluoroethyl group, a fluoropropyl group and a fluorobutyl
group, and the like may be bonded to the group having an

adamantane structure. Solubility in a solvent and heat



alicyclic structure of 136 and a nunber of adamantanes of 4: 136 x 4
/ 1,027 x 100 = 53 (wt% . [0025] OO %p HO OH C NH HN C n [0026]

Al so, the conpound having the structuﬁe represented by formula (1)
has any of -0-, -NHCO, -CONH, -COO and -OCO- as "X,. The conpound
havi ng the,structure represented by fornula gl) of the present
nventi GRSAHOBECUSER G5 LBBFYBRENYYehBCEPHRFLeA" 34 KYS S6OUPNtenan
formula. It can be used as polyanide when "X" is -NHCO or -CONH
and as 2p8RgBSsEEE WREHCEXTre:s Durihenr sWrthitypopy|with therqaise
that, especially in the case of polyam de, in the above-nentioned

st ruct urenanyboterltporRduchabni éni diehectoithoopesanton to a bond
represented by "*" and any of R5 to R8 that is in the ortho-position
of "X' are eacdhhen CRy Hexyn grroup,id ke ccgnesidghaviengrt he ret cuebwhe
represented by forrmula (1) has a polyimde resin precursor

struct ureomknother2thagaseqgtbap BAViAG BA LOiBJcihat stsubbutle Ry is
ortho-position to the bond represented by "*" and any of R5 to R8

that ispkBrbRgL19r the- BAREL hONAAT orfandEeyB6h RaBYHEOXYLo0{ §URa L B8
conpound

atoms as R; to Rjg.
[0023]

When Rg is a single bond and there is no “Ar” and no Rg
in the compound having the structure represented by formula
(1), at least one of R; to Rz is the group having an alicyclic
structure. In this case, a ratio of the alicyclic structure in
the compound can be readily increased, so that a dielectric
constant of the compound can be reduced more easily.

[C024]

Also, when Ry has the structure represented by formula
(2) in the compound having the structure represented by
formula (1), at least one of R; to Rg is the group having an
alicyclic structure. One or more groups having an alicyclic
structure may be present only as Rs. One or more groups having
an alicyclic structure may be present only as R; to Rg. Or, two
or more groups having an alicyclic structure may be present as
both of Rg and R; to Rs.

From the viewpoint of reducing the dielectric constant

further, the compound having the structure represented by

formula (1) preferably has a high alicyclic structure-



having the structure represented by fornmula (1) has a

pol ybenzoxazol e resin precursor structue. Heat resistance can be
further inproved by selecting such structures. There nay be
mentioned the follow ng structure for exanple: when in the formula
"X is =N .. .any of .R5 to R8 that is in the ortho- position of "X
is a hy&?§§%3h6P8u6?£éﬁy of RL to R4 that is in the ortho-position
to the bond represented by "*" is a hydroxyl group; any of R5 to R8
that is in thefn’é?%@%o%w% of theral by Ghif of t RICR Y REIHALad i
the para-position to the bond represented by "*" have an alicyclic
struct uFe® FegpeepfvBRyingnghRosbsnasure anproseriedobrafetmulas(ih
the neta-position to the bond represented by "*" and to any of R5
to R8 thatprsfenabhg faerm- BOstoi 8A wis) Xhorg0p28Ffevkehyt he wokwpound
having the structure represented by fornula (1) has a polyimde
resin pmeearsandsttitiumerei predsrabggose atpobyimbde.resin by
dehydrating and closing rings thereof. Wen the conpound having the

structure represeteddyculHf e aof 1 hascn POl mbeNzoxazl e T€S}dL ic

precursor structure, it can becone a pol ybenzoxazol e resin by

dehydr atipg.-ande CEQéthfrEH85a§98889£c &ggggluzé P%Q ghgs%gnggg €

preparing the pol yi m de resin precursor, exanp (

oru P LR EERnLEa e RDBELBER BY uLO§ ESECLAENSShsEELIARRIPHY
example, in the case of containing an adamantane structure, a
molecular weight of adamantane of 136, diadamantane of 188,
triadamantane of 240 or so on and a number thereof are used
for calculation. 1In the case of containing a group having a
plurality of the polycyclic framework structures, such as the
case of containing a biadamantane, two adamantanes are used
for calculation (136 x 2)}. Similarly, three adamantanes are
used for calculation in the case of containing a triadamantane
(136 x 3).

In the case that the compound having the structure
represented by formula (1) is a polymer having a repeating
unit, a content ratio of the alicyclic structure is obtained
from a content ratio of the alicyclic structure contained in a
structure of the repeating unit. For example, when the
compound having the structure represented by formula (1) is a
polymer and a repeating unit of the polymer is represented by

the following formula, the content ratio is obtained as

follows, based on a total molecular weight of the repeating



di am ne conpound. As a nethod for causing the reaction, acid

di anhydride may be half-esterified wth al cohols and then be reacted
with a diam ne conpound. [0030] As the tetracarboxylic acid

di anhydride having an alicyclic structure, there may be nentioned a
conpound_havi ng tructure represented by the follow ng fornula
(a) [OB3LF OF cheflpdal SROPHEFESS] "RIS RIS! FAY sAanERsene (LRI Ri3
1, R16 117)g.Y- Ar -Y- (5) In formula (4), RLO is a single bond or
has a sPraEYGléc FEpresERteBiby3forndl a Poybernal Radampniasearef 4:
respectively any of hydrogen, a group having an alicyclic structure,
an orgahPé *ghodplhB¥iny 10Po=163cawbdh.atoms ot her than the group
having an alicyclic structure, a hydroxyl group and a carboxyl

group. 28002m]forrmula (5), "Ar" is an aromatic group; "Y' is any of a
single bond, -0-, -S-, -0C0- and -C00-; "q" is an integer of 1 or
nore; R17 is hydrogen or an organic group having 1 or nore carbon
atons and nmay be identical with|or different fromeach other when
"q" is an integer of 2 or nor yneyof RI1 to RI6 is the
group having an alicyclic st }

[0026]

Also, the compound having the structure represented by
formula (1) has any of -0-, -NHCO-, -CONH-, -C0O0- and -0CO- as
“X.

The compound having the structure represented by
formula (1) of the present invention can be used as
polyphenylene ether when “X” is -0- in the formula. It can be
used as polyamide when “X” is -NHCO- or -CONH- and as
polyester when “X” is -CO0- or -0CO-.

[0027]

In the case that, especially in the case of polyamide,
in the above-mentioned structure any of R; to Ry that is in the
ortho-position to a bond represented by “*” and any of Rs to Rg
that is in the ortho-position of “X” are each a carboxyl
group, the compound having the structure represented by

formula (1) has a polyimide resin precursor structure. In the



single bond; and at |east one of Rl1 to R1l7 is the group having an
alicyclic structure when Rlo has the ructure represented by
formula (5). In formula (4), the aromatic group, the organic group
havi ng one or nore carbon atons, the group having an alicyclic

structure he_organic gro havi n 10 ¢ on atons othe
Chan  NES§PouRhaePHaohn Rl Teytt (0 hao i &6 6TEHe PORIE 58 Shogee
in formula (1). [0032] As speC|f|c exanpl es of the tetracarboxylic
acid dPaRAydEPEeSRBYRAGLHEN Al'i 86l PRYSPEURS Ure, R iRE sy 1Be thiest ed
tetracarboxylic acid dlanhydrlde havi ng an adanant ane structure and
a fluorenéhstpageititensaéh 38 9re- bash3ashydirearbogyphenythe2compound
7-di adamant yl - fl uor ene-di anhydri de, 9, 9-

bi s[ 4- (Ba%idigcahboxyphehoxy) rpheaykht2d7bdi Adamabayl1f| baseae-

di anhydri de and 9, 9- bi s[ 4- (3, 4-di car boxy- 5- adamant yl phenoxy) -

phenyl ] pblybeenexdianbydesda; ptettacarbexylibcnasl d hanhykisteance can
havi ng an adamantane structure and a benzene structure such as

1, 3- bi sg3, 4udigarboxyphenaxy)- ée@eét%ﬁf@ﬁaw s@@ﬁé@ﬁﬁesd' Al 108, be
and 1, 3-bi s(3, 4-di car boxy-5-adanmant yl phenoxy)

benzeneydj.anbydpi g &g 1862h h%%kPStSEédfgkaQQ¥ﬂéige Q§¥h”gox

adanmant ane structure an ene structure; etracar

acid di dride, bhavi ng adananta e_ structure and an thra
structu?8F¥Piﬁra arbﬁxyﬁﬁ§050|anyd9 nﬁ?dﬁ?g@ %éﬁlndsaﬁnagg %ﬁ
structure and a bi phenyl structure such as o
2,2' - bi BP3LEIANcAFboXyphEndx)ydsosyl group; any of Ry to R, that is in

the ortho-position to the bond represented by “*” is a
hydroxyl group; any of Rs; to Rg that is in the meta-position of
“X” and any of Ry to Ry that is in the para-position to the
bond represented by “*” have an alicyclic structure
respectively; and Rg bonds to any of Ry to Ry that is in the
meta-position to the bond represented by “*” and to any of Rs
to Rg that is in the para-position of “X”.

[0028]

When the compound having the structure represented by
formula (1) has a polyimide resin precurscr structure, it can
become a polyimide resin by dehydrating and closing rings
thereof.

When the compound having the structure represented by
formula (1) has a polybenzoxazole resin precursor structure,
it can become a polybenzoxazole resin by dehydrating and
closing rings thereof.

[0028]



di adamant yl - bi phenyl - di anhydri de and 2, 2' - bi s(3, 4-di car boxy- 5-
adanantylphenoxy)-biphenyl-dianhydridgé and the |like. An adanmantane
structure of the group having an alicyclic structure may be sel ected
fromthe above-nentioned structures having an adanantane structure
as a mnimumupit. A bindi ositipon of the adamantane structure
may be optional’fy? %%&%?e%? rgﬁﬁlre”?%ngée s%%ﬁY*W“e%e by® 30t a9t
[ 0033] The tetracarboxylic_acid dianhydri de having an _adamant ane
structu 8raﬁ5a§pgFaoFgﬁepgﬁV&@%Q?erﬁﬁﬁnbEre§9ﬁ§ﬁésF§@db§y0PEéln9d by
follow ng nethod, for exanple. Firstly, 2-

br ono- 5-1¢- a8aRRAPY PIt EGEAcasRaxY 1L ¢- adafaAt §hhydbedgenébbrani c
aci d undergo a Suzuki coupling reaction, followed by a fluorenation
reacti ofdiandna f£buprendnatimmne medted oftt ccaysiihesilze oeretespon daig
2, 7-di adamantyl fl uorenone. The correspondi ng 2, 7- di adamant yl

f 1 uor endhenapdridexyhgnecundefgesacdelyddasi on a2achbDy, ahal tevedLbY
an oxidation reaction of a nethyl group to nake a phthalic acid
struct ureachext wiandehydeat hencb@petih@n using acetic anhydride or
the like is performed thereon, thus synthesizing 9,9 25

bis(3,4-gb@§@ oxy- phenyl) -2, 7-di adamant yl - fl uorene di anhydri de.

Al so, 9, 9-bis][ (3, 4-dicarboxy-phenoxy)-phenyl]-

2, 7- di adamant y] - f rene . di_anhydride can_be,synthesi zed .as .foll ows:
firstly, fl uo%genekglgsphr{éar?o#a%ar\)%oﬁ{ q‘&rﬁz addrhht y lépgt\férlfig ot Y 1K3”
a dehydr?tion reaction of 2,7-diadanantgg fl uorenone with phenol ;

the fiuBlreREChiSpRERSCHY o edtSS® IR N mentioned a compound having

& structure represented by the following formula (4):
{00311

[Chemical Fermulae 6]

Rﬂ R‘iﬁ R14 R15
| (4)
Rq3 Ris
Ry7)q

—Y— Ar —Y— (5)

In formula (4), Rip is a single bond or has a structure
represented by formula (5), and Ri; to R are respectively any
of hydrogen, a group having an alicyclic structure, an organic
group having 1 to 10 carbon atoms other than the group having

an alicyclic structure, a hydroxyl group and a carboxyl group.



4-fluoro-dinmethyl phthalate so as to be etherified; further, it
under goes al kal i ne hydrol ysis and aciqzireatnent to have a phthal ate
structure; and a dehydration reaction Using acetic anhydride or the
like is performed thereon. [0034] The tetracarboxylic acid

di anhydr.i de havi nt t d t t
oy oo TCyRPRBLIed by (HE TP O AGPHEEGASPOP X lnph B 2BY1FI 9.

di hydr oxybenzene gaving an_adamant ane structure i s synthesi zed by
the real PQEGOBOP sor &7 nol S t AO4Obr BRBadahtnt ang” Fhean integer of 1
di hydroxybenzene is etherified with 4-fluoro-dinethyl phthal ate.

Furt her o%i RogRdeRgods AIMEGae® Iydrsl wsidended dacivg hevdamménert owomreke
a phthal ate structure. Next, a dehydration reaction using acetic
anhydr i deropnt hgohiekentdsmpgr ber identfhetewhtht busdsyhthest zEngm each
1, 3- bi s(3, 4-di car boxy- phenoxy) - 4, 6- di adamant yl - benzene di anhydri de.

[ 0035] ofherteheacagboxyl ka aatdgdrashydr bdembayt ngt ancagdanmant ape R,
structure and a bi phenyl structure may be synthesized by the

fol | owi g RB! RRd t ey XA - nig a9t Vi IV @x¥uRiRheNYh 26 &, havd ng
an adamantyl group is synthesized by the reaction of 2, 2

2 DY SN PETL sl aase: poet gl <4 1o gl A
under 023 24KBILISCTURLALYS ANdo8, o U BRLTENL P, rEke 2 pEL DALt ©
t he Iikgyi%O g& grqg?-

In formula (4), the aromatic group, the organic group
having one or more carbon atoms, the group having an alicyclic
structure, and the organic group having 1 teo 10 carbon atoms
other than the group having an alicyclic structure are the
same as those in formula (1).

[0032]

As specific examples of the tetracarboxylic acid
dianhydride having an alicyclic structure, there may be listed
tetracarboxylic acid dianhydride having an adamantane
structure and a fluorene structure such as 9,9-bis(3,4-
dicarboxyphenyl) -2, 7-diadamantyl-fluorene~dianhydride, 9,9-
bis[4- (3, 4-dicarboxyphenoxy)-phenyl] -2, 7-diadamantyl-fluorene-
dianhydride and 9,9-bis[4-(3,4-dicarboxy-5-adamantylphenoxy) -
phenyl]-fluorene-dianhydride; tetracarboxylic acid dianhydride
having an adamantane structure and a benzene structure such as
1,3-bis (3, 4-dicarboxyphenoxy) -4, 6~diadamantyl-benzene-

dianhydride and 1,3-bis(3,4-dicarboxy-5-adamantylphenoxy) -



t hereon, thus synthesizing 2,2 -bis(3,4-dicarboxy-phenoxy) -

5,5' - di adanantyl - bi phenyl di anhydride.,J0036] As the diam ne
conpound having an alicyclic structure,” there may be nentioned a
conmpound having a structure represented by the follow ng formla

6 F la,7] R2 6 .R20 . ,20, R23 R24
koY Rog ol renby AT apRYysT rq“$%tf%farf%°f<3§ﬁﬁ| 2o(8) S apavikigénngies
bond or has a structure resented by fornula (7 R21 to R24 and

R25 to ﬁ?SaQF@anFégﬁe@FFVEF rﬁnﬁngfah?ﬁPBBEﬁleaeg?£EBCEHV?hg an

alicyclic structure, an organic group having 1 to 10 carbon atons
ot her Z?etﬁﬁﬁﬁrpﬁéyéﬁ@uéchﬁvﬁhgnaﬁdﬁﬂﬁ@ybﬁﬁéngtﬁncﬁdﬁ@anéah?droxyl
group and a carboxyl group; and "X" is any of -0-, -NHCO, -CONH, -
Coo andtrﬁctmrelnnﬂoanubatbfﬁpehﬁrBttscanraronattecgrbupyliy"acie
any of a single bond, -0-, -S, -OCO- and -COO-; "q" is an integer
of 1 ordimnkydR28ei hahydyoganadamantengasteugtoup zhaviengiphenymore
carbon atons and nmay be identical with or
structure such as 2,2'-bis(3,4-dicarboxyphenoxy)-5,5/ -
diadamantyl-biphenyl-dianhydride and 2,2’ ~bis(3,4-dicarboxy-5-
adamantylphenoxy) -biphenyl-dianhydride; and the like. A2n
adamantane structure of the group having an alicyclic
structure may be selected from the above-mentioned structures
having an adamantane structure as a minimum unit. A binding
position of the adamantane structure may be optionally
selected from the range specified by formula (1)}.
[0033]

The tetracarboxylic acid dianhydride having an
adamantane structure and a fluorene structure may be
synthesized by the following method, for example. Firstly, 2-
bromo-5-(l-adamantyl}-toluene and 4-(l-adamantyl)-
benzeneboronic acid undergo a Suzuki coupling reaction,
followed by a fluorenation reaction and a fluorenonation
reaction to synthesize corresponding 2,7-diadamantyl
fluorenone. The corresponding 2,7-diadamantyl fluorenone and
o-xylene undergoc a dehydration reaction, followed by an
oxidation reaction of a methyl group to make a phthalic acid

structure. WNext, a dehydration reaction using acetic anhydride

or the like is performed thereon, thus synthesizing 9, 9-



different fromeach other when "q" is an integer of 2 or nore; at

| east one of R21 to R29 is the group ving an alicyclic structure
when R20 is a single bond; and at |ea one of RR1 to R29 is the
group having an alicyclic structure mhen R20 has the structure
represeg 2 fornu a 7% In fornul the_aromatic group, the
or gani c°§Fédp* “HAGRRGOEHEPEF iDY &2 carﬁéﬁdéWéﬁﬁylfﬁéu@FéﬂB havi ng an
alicyclic structure and the organic group having 1 to 10 carbon
atons BLRBRYERAASE her hpoupd navhhyl b fgrqiﬂe%m@xmpmw@ =rhenyel -
sane as those in formula (1). [0038] As specific exanples of the

di anm neZednpoaddnhatiyhgfanorahecyechnbydridet aar, beheyethayibedl ast ed
a di am ne conpound having an adamantane structure and a fl uorene
structufelidueh: &sr2tIvdi €luadamanbykprhéhodr raeifg9ahi sfidmantilngroup
9, 9- bi s(4- am no-5-adamantyl phenyl)-fl uorene and 9, 9-bi s[ (4-

anm nophegoxyrapheayb)- 3, d=Hi;adamaphykeabbbobene:r 2, dianhAgnageypound
havi ng an adamantane structure and a benzene structure such as

4, 6- d'(k1a9§€385¥|%1%h3p95ﬁé2 a@hQOEEEQQéMé b?ggggﬂglafg reacted with

1, 3- bi s(4- am no- 5- adamant y enoxy) - benzene; i am ne conpound

havi ng anfﬂgsgan& gchlAUEhuLe, 0d 2 naphihalene, stiucturer a .

di am ne corrpound %VI n aﬁﬁgéaman ane struac ure aﬁﬁl

o Iroﬁgtn;ﬁ%syﬁgg'{:g%ggaiﬁgﬁoundhyg ”812“&8""5‘25‘&""@&2%33%”£§ and e,
2,2 -bis(4-am nop henox#fjl 5,5' -di (I -adamantyl ) - bi phenyl and

2,2' - bi BPBhakPRe- st HBE ﬁ?ylﬁﬁ@néx??hﬁﬁﬁﬁéh9n I@ﬁ@t%ﬁ@ ppkeg acetic

anhydride or the 1ike is performed thereon.
[00341
The tetracarboxylic acid dianhydride having an
adamantane structure and a benzene structure may be
synthesized by the following method, for example. Firstly,
dihydroxybenzene having an adamantane structure is synthesized
by the reaction of resorcincel with l-bromoadamantane. The
dihydroxybenzene is etherified with 4-fluoro-dimethyl
phthalate. Further, it undergoes alkaline hydrolysis and acid
treatment to make a phthalate structure. Next, a dehydration
reaction using acetic anhydride or the like is performed
thereon, thus synthesizing 1,3-bis(3,4-dicarboxy-phenoxy)-4,6-
diadamantyl-benzene dianhydride.
[0035]
The tetracarboxylic acid dianhydride having an adamantane
structure and a biphenyl structure may be synthesized by the

following method, for example. Firstly, dihydroxy-biphenyl



An adanmant ane structure of the group having an alicyclic structure
may be selected fromthe above-nentioqﬁg structures having an
adamant ane structure as a mninmumunit®~ A binding position of the
adamant ane structure may be optionally selected fromthe range
specifigd bé formula élg. [0039] The di am ne coggound having_an
adamant 3A&1586r GCt GPEMERAY La9F PHBr eReS¥RFIRFUFENRY bBesYReRELPZedl by
the follow ng nethod, for exanple. Firstly, 2-bronp-5- (1-adamantyl)
-t ol uené- 2andiygrogdakarbgryloehEbnébbrenpcaderantader golke Suzuki
coupling reaction, followed by a fluorenation reaction and a

f | uor endhbvionxyehéprhenyiloisyathesizéecoritbpénlingrd; imdthdanant yl
fl uorenone. The correspondi ng 2, 7-di adamantyl fluorenone i s subject
to a debirthafleoa.r ehctilosr witth anididess dTiusl Synthedrdiyegis and acid
9, 9- bi s(4-am no- phenyl)-2,7-di (| -adamantyl )- fluorene. Al so,

9, 9- bi sftdavmenephenaxyy- pheAyhhidté- dithctadamniasd - fd uasiepe caipe
synt hesi zed as follows: firstly, fluorene bisphenol having an

adamant IS : Qbt aj b dr.at i tion
AR 1 RS S e S R R S 1 T

ether! TLad-ubbn dntlugia. 23, oihrobenzenes and hurtber.lLonodergpes

reduction réacfion. i dfM ne "conpbln aving t ane
structuge_and, benzene structure.may he,synthesized by the
foIIowirEig5 ﬁgfﬂaawangTéQAR%?EYEF§F§Pﬁygragéydroxy benzene having an

adananta?gogé{ucture is synthesized by the reaction of
As the diamine compound having an alicyclic structure,
there may be mentioned a compound having a structure
represented by the following formula (6):
[0037]

[Chemical Formula 7]

R21 Ro Ros Rog
(6)
RQO
Ras Ry Ra7  Ryg
(Rzg )q
—Y— Ar —Y— 7)

In formula (6}, Ry is a single bond or has a structure
represented by formula (7); Rz to Ryy and Rys to Rpg are
respectively any of hydrogen, a group having an alicyclic

structure, an organic group having 1 to 10 carbon atoms other



resorcinol w th 1-bronpadamantane. The di hydroxy benzene thus
obtained is etherified with 4-fl uoro- ,}robenzene Further, it
undergoes a reduction reaction, thus génthe5|2|ng 4, 6- d|(1-

adamantyl )-1, 3-bis(4-am nophenoxy)-benzene. [0041] The diam ne
conpoung havigg an adamant ane structure and a biphenyl structure may
be synt B&z&d%p§TOHB PBFIBGI A et A¥E!Cf 8F TeghrpFe. 2FRYSFPYYL group
di hydr oxy- blpheng havi ng an adanantyl group is synthesized by the
react i ofNEf 22C2r QFMngéﬂypbléﬁén JK“ Wi hany bpnoOadarii€éane. ~Gh8H-, -
di hydr oxy- bi phenyl thus obtained is etherified with

4-fl uor 60t eoen26fe. Fimthermuia (UndetAydesia aredundniani ¢ eactimon, Y”
t hus synt hesi zing 2,2'-bis(4-

am nophénoxyy- 6£5a- di.fdiadaonat y-p-bi phenyloct004’y8 Fooosynthesizi ag
a polyimde resin precursor having the structure represented by
fornul ajhtrgea betrasarhexylin,agid hy@ﬂz@@l&dblrd%nh%\fgﬁﬁlbh%r%h ucture
represented by fornula (4) and/or a diam ne conpound having t

structuasvﬁﬁgr@ssgtﬁgrgycaieaﬁvgeo&Q)ﬁha gdbﬁlﬁdé9€l age QEhU§£“9

t he di am ne conpound conpr|S|ng aving t |cyc
structupg e ,“IL l not.necessary Lo_use t he
et racalbsbSPEEeRES Boni SMEROREY ny" nE ERrad ug%rr%pr£ cehr oty

formula _(4) as the t acarb xyljc cid di anhydrjde. For exanple, it
is al|o€\féd %Bsﬁs@“s ’PgtF{ %Seg/l-‘}% P MATF i Havt g wnLC

alicyclic structure in place of "Ar" of fornula (5), which is
structure when Ryy is a single bond; and a least one of Ro1 to

Ryg is the group having an alicyclic structure when Ryg has the
structure represented by formula (7).

In formula (6), the aromatic group, the organic group
having one or more carbon atoms, the group having an alicyclic
structure, and the organic group having 1 to 10 carbon atoms
other than the group having an alicyclic structure are the
same as those in formula (1).

[0038]

As specific examples of the diamine compound having an
alicyclic structure, there may be listed a diamine compound
having an adamantane structure and a fluorene structure such
as 2,7-di(l-adamantyl)-fluorene-9,9-bis(é-aniline}, 9,9-bis(4-
amino-5-adamantyliphenyl) -fluorene and 9,9-bis[ (4-
aminophenoxy) -phenylj-2, 7-diadamantyl-fluorene; a diamine
compound having an adamantane structure and a benzene
structure such as 4,6-di(l-adamantyl)-1,3-bis(4~aminophenoxy)-

benzene and 1,3-bis(4-amino-5-adamantylphenoxy)-benzene; a



the formula of R10 in formula (4) . That is, a tetracarboxylic acid
di anhydride having an alicyclic structyye in a main chain thereof
may be used. O, as the tetracarboxylic acid dianhydride, a
tetracarboxylic acid dianhydride conprising no group having an

al'CyC|H§a§EBHCEHﬁEOHHM HgvgﬁgdanAngggntgﬁérQE?&QQ&¥£Igngc

dlanhydrlde havi ng™ an |cyc c structure In a nmarn chain %hereof
for exa Ilsted tetracarboxylic acid_dia

havi ng gﬁ gégﬁbgng%¥u EriEeare fh aglﬂﬁlﬁO@RSPﬂg %@Yé%? §Bcﬂg%%an Stie
1,3-bis §t4 di car bqgx hen¥§% adamant ane and o

2, 2- bi sE3THCHIESr BB y Ryt T2GaRFaAt BHECURS of r AEARHORyFPEPERRE
dlanhydrlde having in a min chain thereof a group having an
adamant BAB1E8r g8t afemgnEAne a8t ERSEBra- andar bokypreny| 5 drapbntansych
bi s(3, 4- di carboxyphenyl)triamantane, bis(3,4-

di car borgpHeRypiet faamanoahenand) bbsb3+-di (1-adamantyl) ~biphenyl and
di car boxyphenyl ) hexaamant ane; a tetracarboxylic acid dianhydride
havi ng a, pl ubaki(tyaninadaradtanet gl phehdx es-bipRen B} naghat e t hereof
such as bi s(3, 4-di carboxyphenyl) bi adamant ane,

bi s( 3, 4adi sanhexyphenyt)}tirtadanant gne, gpbﬁél?’hévqucé’ﬁbé)l(y enyt)
t et raadamant ane and bis(3,4 31 dicarboxyphenyl)héexaadamant ane; a

tetracag@eﬁxkufeaﬁsg bglé@bgéﬁéQGfP@M'Qgelgb@vgﬂm chainythereof

et her bond and an adamantane structure, a group having an adananta he

St e Bl WhA AL 2o agé'%%;f;ﬁ%aﬁm%ﬁg?z&m)

adanantSneitggg(§f4tgéCgéggéxggggoégzucture may be opticnally
selected from the range specified by formula (1).

[0039]
The diamine compound having an adamantane structure and

a fluorene structure may be synthesized by the following
method, for example. Firstly, 2-bromo-5-(l-adamantyl)~-toluene
and 4-(l-adamantyl)-benzeneboronic acid underge a Suzuki
coupling reaction, followed by a fluorenation reaction and a
fluorenonation reaction to synthesize corresponding 2,7-
diadamantyl fluorenone. The corresponding 2, 7-diadamantyl
fluorenone is subject to a dehydration reaction with aniline,
thus synthesizing 9, 9-bis(4-amino-phenyl)-2, 7-di (1-adamantyl)-
fluorene. Also, 9,9-bis[(4-aminophenoxy)-phenyl]-2,7-di (1~
adamantyl)-fluorene can be synthesized as follows: firstly,
fluorene bisphencl having an adamantyl group is obtained by a

dehydration reaction of 2,7-diadamantyl fluorenone and phenol;

the flucrene bisphenol is etherified with 4-flucro-



di amant ane, bi s(3, 4-di carboxyphenoxy) triamantane, bis(3, 4-

di car boxyphenoxy) tetraamantane, bis( f-dlcarboxyphenoxy)
hexaamant ane, bi s(3, 4-di car boxyphenox bi adamant ane, bi s(3, 4-
dicarboxyphenoxy) tri adamant ane, bi s(3, 4-di car boxyphenoxy)

tetraada bi s( 3, i car boxyphenqgx hexaadamant ane,
1, 3- blsF F85F88k§aﬁﬁ %B%§bﬁ€n§?)u§§$¥éﬂ?ﬁn§ redychigpargaction.

dlcarbOXﬁ ﬁhenoxyphenyl) adamant ane, bi s(3, 4-di carboxy-
phenoxyp 9? di amant ane, bi s(3, 4-di carboxy- phenoxyphenyl)
triamant ane, bi s(3, 4-di carboxy-phenoxyphenyl) tetraanmant ane,

bi s( 3, 4- dlcar56&® Phanbxy phenmytynderaaimntaneddis(tB e structure and
di car boxy- phenoxyphenyl ) bi adamant ane, bi s(3, 4-di carboxy-

phenoxyphbaykgner sadamantanmraybbs( 8ydtHesdrboxyypbesoryphenyhy
t et raadanmant ane and bi s( 3, 4-di car boxy- phenoxyphenyl) hexaadanmant ane;

and themktked, Afioal Kxkmgleup sued: Bs, alimididxy HedbnamLHg 41 oup,
a propyl group and a butyl group; a fluoroal kyl group such as a

fluoro p oet.h o] rodp and a
f|uorogﬁ?$¥53?%§%,SS%HEkHQé P e B B anaba 1o Phas htaimar ane

S eorveEEshat g LOUR 1 NBYLAGL AlnaHRIRDL NG ST Sy AL )

a sol vent "an reS|s ancé can Urt her |nprove

an 32 r,ou rther, .sub on with fluorine contributes
PO b B e BHEH e gt Bk A R R b e Fab e b RA LR S
di anhydri de conprisin group having an a|IC¥C|IC structure, there

may be Ppgﬁéaogsga Bﬁg%gtaoaléa@%5k9bheh9V§fﬁu@ bpelgiaghddetae(i-

9, 9-bi s[4- (3, 4- di carboxyphenoxy) - phenyl] fluorene-di anhydri de,
113_bis@ggmantyl)~l,3~bis(4—aminophenoxy)wbenzene.

[0041]

The diamine compound having an adamantane structure and a
biphenyl structure may be synthesized by the following method,
for example. Firstly, dihydroxy-biphenyl having an adamantyl
group is synthesized by the reaction of 2,2’ -dihydroxy-
biphenyl with l-bromo-adamantane. The dihydroxy-biphenyl thus
obtained is etherified with 4-fluoro-nitrobenzene. Further, it
undergoes a reduction reaction, thus synthesizing 2,2'-bis(4-
aminophenoxy)-5,5"-di (1-adamantyl) -biphenyl.

[0042]

For synthesizing a polyimide resin precursor having the
structure represented by formula (1), a tetracarboxylic acid
dianhydride having the structure represented by formula (4)
and/or a diamine compound having the structure represented by

formula (6) 1is used.

In the case of using the diamine compound comprising



di car boxyphenoxy) benzene- di anhydri de, 2,2'-bis((3, 4-
dicarboxyphenoxy)biphenyl-dianhydride&ﬂpd the like. [0043] In the
case of using the tetracarboxylic aci di anhydri de conprising the
group having the alicyclic structure represented by fornula (4), it
i S not ﬁgcessarg E use % glaﬁl ne co ound having t he structure

r epr esent€dIby P PHETE EBF alifke HFaﬁF BEEBRPOLRATCEBI RS ARYI e, it
is allowed to use a dlanlne conpound having an alicyclic structure
in pl ac&OsMulAr (6hf Lbr il a%mecaﬁﬁem ot Hee fbentfarefarRoxyhic
formula (6) That is, a diamne conpound having an alicyclic
structuaéiﬁndéaﬁthrédaihavhegebhenayrbetunsedeptb$eagedhbydfanmuba
conpound, a di am ne conpound conprising no group having an alicyclic
structuné)may bkeusedracAsbbheldcanthe doapbuddidayi ripmareadngye iic
structure in a mnmain chain thereof, for exanple, there may be |isted

a diam ne acospedndohayeng astadasBpPbAREi st AHCHUALa AR @ri@é NhERBAE an
t hereof such as 1, 3-bi s(4-am nophenyl)adanant ane and %

bi s( 4- agnmepb%m&'éegaaeﬂkén@n ﬁlgbé”bﬁe“§9”p89“§oPﬁMiQg %P awhﬂ@ﬁnls

chain thereof a group having anh ad anantane structure suc

bi s(4-apj,pop 9ﬂx;§ bATROL A0e Bl Bad- @ynophenyiiLrl g srbo ylic

bi s(4- am nopheny ané an (4 anlnopheny aanman ne
a di am ne ou having in a nai ,cha n thereof a pluralit

Gt oups. RSsEngE At QAELnG: Fhct b EYEhin ASFEPCEae A nophell §hain
bi adamant ane, bi s(4- am nophenyl)tri adamant ane,

bi s( 4- akPABPRENYRYt BEr HABERARENeS the tetracarboxylic acid

dianhydride, a tetracarboxylic acid dianhydride comprising no
group having an alicyclic structure may be used. As the
tetracarboxylic acid dianhydride having an alicyclic structure
in a main chain thereof, for example, there may be listed a
tetracarboxylic acid dianhydride having an adamantane
structure in a main chain thereof such as 1,3-bis(3,4-
dicarboxyphenyl) adamantane and 2,2-bis{3,4-dicarboxyphenyl)
adamantane; a tetracarboxylic acid dianhydride having in a
main chain thereof a group having an adamantane structure such
as bis(3,4-dicarboxyphenyl)diamantane, bis(3,4-
dicarboxyphenyl)triamantane, bis(3,4-

dicarboxyphenyl) tetraamantane and bis (3,4~
dicarboxyphenyl)hhexaamantane; a tetracarboxylic acid
dianhydride having a plurality of adamantane structures in a
main chain thereof such as bis(3,4-dicarboxyphenyl)
biadamantane, bis(3,4-dicarboxyphenyl)triadamantane, bis{3,4-

dicarboxyphenyl) tetraadamantane and bis (3, 4-



and bi s(4-am nophenyl ) hexaadamant ane; a di am ne conpound having in a
mai n chai n thereof an ether bond and adamant ane structure, a
group havi ng an adamantane structure or-a plurality of groups having
an adamant ane structure such as 1, 3-bi s(4-am nophenoxy) adamant ane,
2,2-bis(4-_a 'no eno ada nt an bi s( 4- anlno henoxy) di amant ane,

o (4. AFAOBRENBRSHY L) BRRARANEARERSEA: T ADBRGROROTY LL F aamiit ane.

bi s(4- am. nophenoxy) hexaamant ane, bIS(4 am nophenoxy) bi adamant ane,
bIS(4 aﬁﬁﬁﬁBH@ﬁéQ?)P?véagnéﬁtén@alﬁl§bﬂlnaﬁhﬁ65ﬁ§n6§y?ther bond and

t et raadamant ane, bi s(4 am nophenoxy) hexaadamant ane, 1, 3-bi s(4-am no-
phenoxy@ﬁeﬁQﬁwaHBﬁaﬁtaﬁéu62u28b|§(granpnbanh@n@&y@ﬁ@m§nyaaanantane
bi s(4-am no- phenoxyphenyl ) di amant ane, bi s(4-am no-

phenoxyphengthitei amaat pherabisy4elnedemaphenexypheaylhyéet saanaasahe3-
bi s(4-am no- phenoxyphenyl ) hexaamant ane, bi s(4-am no-phenoxyphenyl)

bi adamentang, 4biist4rpokpphpheroxyphenyhbhadanpabages, bi-s(4-

am no- phenoxyphenyl ) t et raadanmant ane and bi s(4-am no-

phenoxyah@ayb%gyﬁﬁaﬂa§9mtaasmaﬁeénéhebhskg 4éalé5kwbxgﬁﬁgﬁo§§? such
as a nethyl group, an et yl group, a propyf group and a butyl group,

a f'“°r8§%ﬁ¥ht9£8Upb @5d§c5288%?E§%§% grgygamaﬁtghgor§§%h¥}ﬁé

grouE a duoropropy hrou and
adamant SREE ?ﬁ@Ph?a?xgﬁFﬁs%?Eﬁvgﬁﬁgﬁé92§%e2%tﬁaﬁag%§§$xyﬁé%£8§§26
can be further inproved b

nexaamantane, bis(¥,4—dicarboxyphenoxy) biadamantane, bis({3,4-
dicarboxyphenoxy) triadamantane, bis(3,4-dicarboxyphenoxy)
tetraadamantane, bis(3,4-dicarboxyphenoxy) hexaadamantane,
1,3-bis(3,4-dicarboxy-phencxyphenyl) adamantane, 2,2-bis(3,4-
dicarboxy-phenoxyphenyl) adamantane, bis(3,4-dicarboxy-
phencxyphenyl) diamantane, bis{3,4-dicarboxy-phenoxyphenyl)
triamantane, bis(3,4-dicarboxy-phenoxyphenyl) tetraamantane,
bis{3,4-dicarboxy-phenoxyphenyl) hexaamantane, bis(3,4-
dicarboxy-phenoxyphenyl) biadamantane, bis(3,4-dicarboxy-
phenoxyphenyl) triadamantane, bis(3,4-dicarboxy-phenoxyphenyl)
tetraadamantane and bis (3, 4-dicarboxy-phenoxyphenyl)
hexaadamantane; and the like. An alkyl group such as a methyl
group, an ethyl group, a propyl group and a butyl group; a
fluoroalkyl group such as a fluoromethyl group, a fluorcethyl
group, a fluoropropyl group and a fluorobutyl group; and the
like may be bonded to the adamantane structure or the group
having an adamantane structure. Solubility in a sclvent and

heat resistance can be further improved by introducing an



i ntroduci ng an al kyl group. Further, substitution with fluorine
contributes to reduction in dielectric;gonstant. As the diam ne
conpound conprising no group having an alicyclic structure, there
may be listed 9,9-bis(4- aniline)fluorene,

9,9-bis - am eno - ny uor ene . .

RN L e A S et I AR SE PR TR e
and the_like., In,a conbination of the tetracarboxylic acid

di anhydFPd&S8REPRe 18i SrEMECEEMG0GRESEBBEN of the conpounds are
preferred to have a group having an alicyclic structure in order to
obtain a pol yi‘hf de"? els¢ A a2 AP axY bl rach @l ek vdesis t @pmrairing no
excel l ent heat resistance. Mdre specifically, it is preferable to
use t hegretvpabavbogykincaasérscdianhydricderhavihgrehmaysbeuttiated 9, 9-
represented by fornula (4) and the di am ne conpound having the
struct ubésréphesentedobyphengil) &1(6yenthdiahbydacdepo’ybibiacid (3, 4-
di anhydri de having the structure represented by fornula (4) and the

di am nedg¢eapbuRgphavibrg) aphealil¢¥clibeesbruehth@dirnda, M B-ghaip, 4-
t hereof ; and the diam ne conpound having the structure represented

by for mdkgatBbx9pHenbhle) behtascarexyhia-agkd di anbydcidg having an
alicyclic 35 structure in a main chain thereof. In their syntheses,

he aboussrenrt bRaaRbfy PR Bia PR BT R RGP TRet R8 G o no.
conpoundfogg¥]be m xed for copol ynerization. [0044]

In the case of using the tetracarboxylic acid
dianhydride comprising the group having the alicyclic
structure represented by formula (4), it is not necessary to
use the diamine compound having the structure represented by
formula (6} as the diamine compound. For example, it is
allowed to use a diamine compound having an alicyclic
structure in place of “Ar” of formula {(7), which is the
formula of Ryg in formula (6). That is, a diamine compound
having an alicyclic structure in a main chain thereof may be
used. Or, as the diamine compound, & diamine compound
comprising no group having an alicyclic structure may be used.
As the diamine compound having an alicyclic structure in a
main chain thereof, for example, there may be listed a diamine
compound having an adamantane structure in a main chain
thereof such as 1,3-bis(4~aminophenyl)adamantane and 2,2-
bis(4-aminophenyl)adamantane; a diamine compound having in a

main chain thereof a group having an adamantane structure such



In a nethod for preparing the pol ybenzoxazole resin precursor, for
exanpl e, the pol ybenzoxazol e resin pré%%rsor can be obtained by the
reaction of a bis o-am nophenol conpound with a dicarboxylic acid
conmpound using the acid chloride nethod, active ester nmethod or the
li ke. [B64B51SA4-eménpPEeBYANThaBRBABNCCORPBUAT having an alicyclic
structure, there may be nentioned a bis-o0-am nophenol conpound

havi ng ﬁméngphacwmﬂeriepaeSeneedbby(ﬂoammhaphémylPSeSpeeméhtaeaaapﬁes
of the bis o-am nophenol conpound having an alicyclic structure,

t here mayskeé-hinshedhanyhi karkanpheank; canpoanidnbaybiigoand afatbnyape a
structure and a fluorene structure such as

9, 9- bi sfidiantReif- Bydrexy- phemyikri iy 7odi GEoagamatyhy- bhugsshgntane
9, 9- bi s(3-am no- 4- hydr oxy-5- adamantyl phenyl)-fl uorene,

9, 9- blsgg apLne=4shydr 9xyppheny
2 7-di (3, 5- dune?h?l-l-adanan?y 5%%?33?3%31 bla%amf(ﬁaﬂydrbii-

4-am no é % a t ore %

bi s[ ( 3- ﬁﬁg éxé39ﬁﬁg¥££g§m 8%%& 13 gx%#l TEF% Fapdamantane

9,9-bis% % g dr E 0X % hen % éB 5-

df met hy ( St ARaRaTE NerE AURERE aha o9 odbpaiRe (aomgound

am no- 3- hydr oxy- 6- adanantél-phenoxy) pheny I% 7-fluorene; a

blsanlnBﬁHéﬁallﬁoﬁpBGﬁH RagtRgthRradanant ak e§tbﬁ@@u@%daﬂﬂ adapankene

structure such as 1, 3-bi s(3-hydroxy-4-anm nophenoxy)- 4, 6-di adamantyl
benzene?tlpstbrg(3ahgdpcﬁyhavanﬁn@nSadamanaanyIphenokyyebenzene,

4,6-di (1-adamantyl)-1, 3-bi s(4- am no- 3- hydr oxyphenoxy) benzene,

4, 6-di (Blbrdimethyl- broups having an adamantane structure such as
1,3-bis{4-aminophenoxy)adamantane, 2,2-bis(4-
aminophenoxy)adamantane, bis(4-aminophenoxy)diamantane, bis(4-
aminophenoxy) triamantane, bis(4-aminophenoxy)tetraamantane,
bis(4-aminophenoxy)hexaamantane, bis(4-aminophenoxy)
biadamantane, bis(4-aminophenoxy)triadamantane, bis{4-
aminophenoxy) tetraadamantane, bis(4-
aminophenoxy) hexaadamantane, 1,3-bis(4-amino-
phenoxyphenyl)adamantane, 2,2-bis{(4-amino-
phenoxyphenyl)adamantane, bis(4-amino-
prhenoxyphenyl)diamantane, bis{4-amino-
phenoxyphenyl) triamantane, bis{4-aminc-
phenoxyphenyl) tetraamantane, bis{4-amino-
phenoxyphenyl) hexaamantane, bis(4-amino-phenoxyphenyl}
biadamantane, bis(4-amino-phenoxyphenyl)triadamantane, bis(4-

amino-phenoxyphenyl) tetraadamantane and bis(4-amino-

phenoxyphenyl) hexaadamantane; and the like. An alkyl group



adamantyl ) - 1, 3- bi s(4- am no- 3- hydr oxyphenoxy) benzene, 4, 6-di ( 3-
(3,5-dinethyl-l-adanantyl)-(3,5-dinet@ﬁ -l -adamantyl ))-1, 3-

bi s(4-am no- 3- hydr oxyphenoxy) benzene, 71, 3- bi s(4-am no- 3-

hydr oxy- 6- adamant yl - phenoxy) benzene and

4,6-di (1-a amanty 4- am no ydr 6- adamant yl -
phenoxyfﬁggzgﬁe §£6%¥2n958%ﬁen8p 88ﬁ§EUHHOH§V|ﬁgpaﬂpyidgﬁﬁHPaﬁEd a
structure a d a naphthalene structure; a bisam nophenol conpound
havi ng SHt¥dafERtBne s tLHOEGRE XHAdIERIPaREAPaRENR SLRAEPTIRERYS TTOUD,
bi sam nophenol conmpound having an adamantane structure and a

bi phenyP Etpgepgitydueroa®, a fluoropropyl group and a fluorobutyl

2, 2" -di hydroxy-3, 3" -di am no-5, 5' -di adamant yl - bi phenyl , 2,2'-
dihydrogVOBPISHHdiahbnéi555mabibéSbEHdEdethythb-adamantyh?-sbtphéuyé,
2, 2" -di hydroxy-3, 3" -di am no-5,5" -bi s(3-(5, 7-

di met hybrltadagabpuyl ha(¢3Ing- dhnetibybnkaadasaptiybh}ybi phesyloiiity in a
2, 2" -bi s(3-hydroxy-4-am nophenoxy) -5, 5" -di adamant yl - bi phenyl ,

2,2' - bi 63vbydr axy- ﬂeael@@sﬁsagaean&xhpﬁen@ﬁyinekphﬁﬁ¥bvea gy
bIS[4 ( 3- hydr oxy- 4- anlno)phenoxy] 5,5 -bis(3- di et hyl -1 =

d 3- ‘ngﬂ%§
Shggsri¥%%§bgg?2¥§)?3 %Egy ?kéPg -adaﬂantyl)%ﬂ%ﬂgny )%lth

bi s[ 4- t

> o (ﬁﬂﬁgﬁgsm‘fﬁég&?ﬁ*ﬁaroiygg‘f‘;?laéﬁéﬁ?ﬁ['%ﬁéﬁsi PERY, CBP%Ei“th

d | ) bi ph I d ik An ad t t t t
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above-nentioned structures having an adamantane structure as a
i ni munPbAFYCLAChERERAGUBEsI EhekSomayhecadarbftlaRed-Bifléture my be
optionally selected fromthe range specified

aniline) fluorene, 9,9-bis[(4d-aminophenoxy)-phenyl]fluorene,

1l,3-bis(4d-aminophenoxy)-benzene, 2,2"-bis{(4-
aminophenoxy)biphenyl and the like.

In a combination of the tetracarboxylic acid dianhydride
and the diamine compound, both of the compounds are preferred
to have a group having an alicyclic structure in order to
obtain a polyimide resin with a lower dielectric constant and
excellent heat resistance. More specifically, it is preferable
to use the tetracarboxylic acid dianhydride having the
structure represented by formula (4) and the diamine compound
having the structure represented by formula (6), the
tetracarboxylic acid dianhydride having the structure
represented by formula (4) and the diamine compound having an
alicyclic structure in a main chain thereof; and the diamine
compound having the structure represented by formula (6) and

the tetracarboxylic acid dianhydride having an alicyclic



by forrmula (1). [0046] The bi sam nophenol conpound having an
adamantane structure and a fluorene sijgucture may be synthesized by
the follow ng nethod, for exanple. Firstly, 2-brono-5-(1-
adamantyl ) -tol uene and 4-(1-adamantyl)-benzeneboronic acid undergo a

Suzuki gggggkggerggcgiBginfghggﬁeghg¥egftluorenation reaction and a
fl uorenonation reaction to synthesize corresponding 2,7-di adamantyl

fl uorenone. The;co ondl 2, 7-diadamant vl fluorenone |.s subjec
to a dehydrati oInr? i;l{eegiﬁpi%ﬂﬁ%%e%heanoﬁe %a%%%(bacfxr?']fjtcuoarcelnag %ﬁagg}l‘/é#&&e
havi ng an damantyl group.. Nitration of the ortho-positiqgn of a
nydr osy ARG RSABLrE. FRIPOFRAOROEhEhaBobRE oBP AT REBERF ABFEe

bi sphenol. Next, it is reduced to an am no group, thus synthesizing
9, 9- bi §E3raRPRBOAVAVEr 8y IpAeAPhYydr2desdpadafhatine FaBpeneds Anap, Pe
t he above- obt ai ned fl uorene bi sphenol having an adamantyl group is
et heri f nédedi fAr2cpeazynexyzatibner o- ni trobenzene. Further, it

under goes deprotection and a reduction reaction, thus synthesizing
9, 9- bi s[ £BOHYHr oxy- 4- am nophenoxy) - phenyl ] - 2, 7-di adamant yl - f | uor ene.
38 [0047] The bi sam nophenol conpound havi ng an adanmant ane

structure and arbenzedensd rest U epiyihe wthespzaddaidie resin
follow ng nmethod, for exanple. Firstly, dihydroxybenzene having an

e BrecSLesel e upLpre RO Lok aact ool s2eceLic)
can be obtained by the reaction of a bis o-aminophencl
compound with a dicarboxylic acid compound using the acid
chloride method, active ester method or the like.

[0045]

As the bis-o-aminophenol compound having an alicyclic
structure, there may be mentioned a bis-o=-aminophencl compound
having the structure represented by formula (4}.

As specific examples of the bis o-aminophencl compound
having an alicyclic structure, there may be listed a
bisaminophenol compound having an adamantane structure and a
fluorene structure such as 9,9-bis(3~amino-4-hydroxy-phenyl) -
2,7-di{l-adamantyl)-fluorene, 9,9-bis{3-amino~4-hydroxy-5-
adamantylphenyl)~-flucrene, 9,9%-bis(3-amino-4-hydroxy-phenyl)-
2,7-di(3,5-dimethyl-1-adamantyl)-fluorene, 9,9-bis[(3-hydroxy-
4-aminophenoxy)-phenyl]-2,7-di (l-adamantyl)-fluorene, 9,9-
bis{ (3-hydroxy-4-amino-5-adamantylphenoxy)-phenyl]-flucrene,
9,9-bis[({3-hydroxy-4-aminophenoxy) -phenyl}-2,7-di (3, 5-

dimethyl-l-adamantyl)adamantyl-fluorene and 9,9-bis[4-(4-



di mret hyl adamant ane. The di hydr oxybenzene thus obtained is etherified
w th 2-benzyl oxy-4-fluoro-nitrobenzene, Further, it undergoes
deprotection and a reduction reaction:3Qhus synthesizing

1, 3- bi s(3- hydr oxy- 4- aninophenoxy)-4,6 di adanmant yl - benzene or

4,6-di (3, 5-di et hyl -1 -adamanty % 1, 3-

bi s(4- aﬁmh8033ﬁbaﬁ69yﬁﬁéna%§wﬁé yénehenpppgasPhepBl brdani AbPRERGBE; 2
conpound havi ng an adamantane structure and a bi phenyl structure may
be synt héSppénobpenhé chubpowinganbnbodn hdenexbapeestFuctuty,and a
di hydr oxy- bi phenyl having an adamantyl group is synthesized by the
react i oheoteng, 8t rdchydeoxychi phehyB-bi 13 1hhbdooradarant anehenoxy) -
1- brono- 3, 5- di net hyl adanantane. Nitration of the ortho-position of a

hydr oxyh, gretpdksapeyionanrdens, t he3aboyesohyaipaed-dihydrexy-
bi phenyl. Next, it is reduced to an am no group, thus synthesizing

2,2 - d'Bmgﬁgﬁﬁy§p§engk§ﬂLB@n§e§e,dhagaﬂﬁni¥£dthHF§ﬂyL10§ bis{4-
2, 2" -di hydroxy-3, 3" -di am no-5 di net hyl -

i adamaarthe3Rle %‘Le;?ﬁ%ﬁéxa??é%?ﬁi%EE%?*%%@%%?{%% >
bi s( 4- 3-h b .

o <3 ot UL oryphe Ty Benzene e Ve X ICHLERD Y 1 <o o
adanantyl group wth 2- benz onia4 fluoro-nitrobenzene a

nd
per f or Ml Ag~dEprBtBEL T bR2dATRTY ué?réndF@ﬁEPY%nlfﬁQ?%%ﬁtyl[bOhQ? As

the di carboxylic acid conmpound having an alicyclic
bis(4-amino-3-hydroxyphenoxy)benzene, 1,3-bis(4-amino-3-

hydroxy-6-adamantyi-phenoxy)benzene and

4,6-di (l-adamantyl)-1,3-bis(4~amino-3-hydroxy-6~adamantyl-
phenoxy)benzene; a bisaminophenol compound having an
adamantane structure and a naphthalene structure; a
pisaminophenol compound having an adamantane structure and an
anthracene structure; a bisaminophenol compound having an
adamantane structure and a biphenyl structure such as

2,2’ -dihydroxy-3, 3’ -diamino-5, 5’ ~diadamantyl-biphenyl, 2,2’ -
dihydroxy-3, 3’ ~diamino-5, 5’ -bis (3, 5-dimethyl-1-adamantyl) -
biphenyl, 2,2’-dihydroxy-3,3’-diamino-5,5’-bis(3~(5,7~
dimethyl-l-adamantyl)-{(3, 5-dimethyl-1l-adamantyl) )biphenyl,
2,2"-bis(3-hydroxy-4-aminophenoxy) -5, 5’ ~diadamantyl-biphenyl,
2,2"-bis(3-hydroxy~4-amino~5-adamantylphenoxy)-biphenyl, 2,2'-
bis[4~(3-hydroxy-4-amino)phenoxy]-5,5"-bis{3-{3,5-dimethyl-1-
adamantyl)biphenyl), 2,2’'-bis[4-(3-hydroxy-4-amino)phenoxy-
phenyl]-5,5"-bis (3~ (3,5-dimethyl-l-adamantyl)biphenyl, 2,2'-

big[4-(4-amino-3~hydroxy-6-adamantyl)phenoxy]-biphenyl and



structure, there may be nentioned a dicarboxylic acid conpound

having the structure represented by f la (6). As specific exanples
of the dicarboxylic acid conpound having an alicyclic structure,
there may be listed dicarboxylic acid having an adanantane structure

and a £l yer trycture s s 2, 7-di adamapt yl f] uorene-9, 9-bj s
ben20|cEag Eléfé |sf@lgﬁrgoE¥8§O§3aﬁaﬁ39WBﬂ£H¥$?%?ﬁB?@ﬁé 37 2h%s (1-
2,7-di (3,5- dlneth%l-l-adanant %fluorene 9-bi s benzoic acid,

9, 9- bi seﬁaElaPEéw BRBAYYY: 2andyfBRakdkey| -41 RABRN taNYy. i gygure of
car boxy-phenyl) -2, 7-di (3, 5-di net hyl -1 -adamantyl ) -fl uor ene,

9, 9- bISFE@ @é@b@x?aﬁhéﬁoﬁy)aéh@m9{ﬁ62§vrdbadaﬁamaylbela@lenéﬁd from
9, 9- bi s[ (4- car boxy- 3- adamant yl phenoxy) - phenyl ] -fl uorene and

9, 9- bi sfh4- ebrboexypephénory) sphenyhled, Radi(d, bndadehhytahe structure
adamantyl ) -fl uorene; dicarboxylic acid having an adanmant ane

struct uae andiaiﬁemzeﬁetstrmc51m&ﬁﬁ@uﬁb§itfbﬁidﬁ[dﬁ%(éﬂéﬁantane
di nmet hyl -1 -adamantyl ) - (3, 5-di net hyl -1 -adamantyl))-1, 3-bi s(4-

car boxysphapexysbgazens, o§t§oﬁh§i? 681 beX¥a3from the range specified
adamant yl phenoxy) benzene , 4- car boxyl - phenoxy) - 4, %

di adamapt,y n nd 1, 3- bi s(4-carboxyl - phenoxy) - 4, 6-
di (3, 5- g& koEﬁPE? ?égnantyl) benzene; dicarboxylic aC|d havi ng 40 an

adanantaﬂgogé ucture and a napht hal ene structure; dicarboxylic acid
havi ng an” adanmant ane structure and an anthracene structure;

di carboxylic acid having an adamantane structure and a bi phenyl
structure suchtBi %P%ﬁm%ﬁ%ﬁQQPOl compound having an adamantane

carboxy-Ehenoxy) pheny I% 5,5 -bis[3-(1- adanant%
adanmant §FYRChRpReARf, a2; ?u05¢§9(atéﬁ¢bbx§ Bag@d ﬁaﬂyytbﬁ@n@ﬁ9)by the

following method, for example. Firstly, 2-bromo-5-(1-
adamantyl)-toluene and 4-{l-adamantyl)-benzeneboronic acid
underge a Suzukl coupling reaction, followed by a fluorenation
reaction and a fluorenonation reaction to synthesize
corresponding 2, 7-diadamantyl fluorenone. The corresponding
2, 7-diadamantyl flucrenone is subject to a dehydration
reaction with phenol to obtain fluorene bisphenol having an
adamantyl group. Nitration of the ortho-position of a hydroxyl
group is performed on the above-obtained fluorene bisphenol.
Next, it is reduced to an amino group, thus synthesizing 9, 9-
bis(3-amino~4-hydroxy-phenyl) -2, 7-diadamantyl-fluorene. Also,
the above-obtained fluorene bisphenol having an adamantyl
group is etherified with 2-benzyloxy-4-fluoro-nitrobenzene.
Further, it undergoes deprotection and a reduction reaction,
thus synthesizing 9, 2-bis[ (3~hydroxy-4-aminophenoxy)-phenyl]-

2,7-diadamantyl~fluorene.



phenyl ] - bi phenyl, 2, 2'-bi s(4-carboxy-phenoxy)-5,5"-

di adamant yl - bi phenyl and 2, 2' - bi s(4- caggooxy- phenoxy)-5,5" -

di (3, 5-di net hyl -| -adamant yl ) - bi phenyl ; phthalic acid having an
adamant ane structure and an ethynyl structure such as 3-(2-(1-
adamantykpetihynyl ) phthalic acid, 3-(2-(2- adanmantyl)ethynyl)phthalic
acid, 4- EZ (1 adamantyl) ethynyl)phthallc acid, 4-(2-(2-

S?zg?ﬂ;r'azjzazxt 1 PRI P BB D saancon

dlnethyl t hy ht hal i c Cld 4- (2

Gi ot nyFBG §§§tﬁyﬁép%§ﬂ?haFrec GF8 mAW e (3vpSbEatasd by the
dlnethyladanantyl )ethynyl )phthalic acid;, isophthalic acid having an
adanant aR&t QWFDEtﬂPEhaﬁd SRT eBRMpLe st rilictairy s iy drexybenzene
4-(2-(1-adamantyl)ethynyl)isophthalic acid, 4-(2-(2-

adanmant §RY&DEYAD| RfleBpNtABEi etaEFHNLS- L 2- @znthe51zed by the reaction
adamant yl ) et hynyl )i sophthalic acid, 5-(2-(2-
adanant9f)eehynyk¢b$ophthalFbrembddamaﬁﬁaﬁé-@B,5-bromo~3,5—

di met hyl adamant yl )) et hynyl )i sophthalic acid, 4-(2-(2-(1, 3-

di met hybadesnpt xixhehbynyl ) imophdhabdcoamshzdrd 2Hds (chthrined is
di met hyl adamantyl )) et hynyl )i sophthalic acid and 5-(2-(2-(1,3 41

dlﬁEthYEﬁﬁéﬂﬁﬁi¥&)%@%Hygyb%h§9ﬂbﬁyahLEléSkaniﬁfgﬂgﬁQéﬁéC ﬁfgher, it

havi ng an adamant ane structure and an ethynyl structure suc

e e O SR
Slﬁiiﬂi%gﬁﬁﬁ% Ft et nynyi bt Sr BB rar T - SetboPRRRRSY ol ebia
diadamantyl-benzene or 4,6-di(3,5-dimethyl-1l-adamantyl)-1,3-
bis (4-amino-3-hydroxyphenoxy}benzene.
[0048]

The bisaminophenol compound having an adamantane
structure and a biphenyl structure may be synthesized by the
following method, for example. Firstly, dihydroxy-biphenyl
having an adamantyl group is synthesized by the reaction of
2,2’ -dihydroxy=-biphenyl with l-bromoadamantane cr l-bromo-3,5-
dimethyladamantane. Nitration of the ortho-position of a
hydroxyl group is performed on the above-obtained dihydroxy-
biphenyl. Next, it is reduced to an amino group, thus
synthesizing 2,2’ -dihydroxy~3, 3/ -diamino-5, 5’ -diadamantyl-
biphenyl or 2,2'-dihydroxy-3,3’-diamino-5,5’-di (3, 5-dimethyl-
l-adamantyl)-biphenyl.

Also, 2,2"-bis(3-hydroxy~-4-aminophenoxy) -5, 5" -

diadamantyl-biphenyl or 4,6-di(3,5-dimethyl-1l-adamantyl)-1,3-



havi ng an di amantyl structure and an ethynyl structure such as
3-(2-(1-di amantyl)ethynyl)phthalic acigd, 3-(2-(2-

di amantyl ) et hynyl ) phthalic acid, 4-(2-(1- diamantyl)ethynyl)phthalic
acid and 4-(2-(2- dlanantyl)ethynyl)phthal|c acid; isophthalic acid

havi ng a | ;spructure, and a struc e suc

o (2 C1Biat TRy SShhiRb Y BudBReRlr PR 2N o, B 2Lb(92 FUASiged by
et hynyl ophthalic Cld 5-(2-(1- di amant et hy )|sophthaI|c acid
and 5- (élﬁﬁﬁg %Véﬁﬁnt%etar% Y9 GpHt HAl %@&WM& l&&rw&n ayépg an
having a_ diamantyl structure and an ethynyl structure such as

5- ( 2- (1adaiﬂaﬂﬁﬁﬂ-y| PECHPny [9itieY ephtprit 761 @yt shkisrg-miprobenzene  and
di amantyl ) et hynyl )terephthalic acid; phthalic acid having a
tetranan@yfogmﬂngtdeérahaCQhoethydyB seductior sashtasn3tii@reon.
(1-tetramantyl)et hynyl)phthalic acid, 3-(2-(2-
tetramanfg03et hynyl )phthalic acid, 4-(2-(1-
tetramantyl ) et hynyl)phthalic acid and 4-(2-(2-

tetraamantyl ) eddyiyd )it dadd:ey Bt tci s opiidlie asHithda rkgL:Laf:ycllc
tetramantyl structure and an et hynyl structure such as 4-(2-

(1-tetr th [ h
tetram%F?FEEFﬁény*fﬂﬁéﬁ%pﬁﬁﬁaﬁ??ﬂ%fér%%%d 3. {{ohepdic acid conpound

ol A g, DY LSRR AL I BT 160 aving o

sty Sffugure e s YL SLCVELLLS S 88 5 ( 2

AL SR8 S SRIS 8 (e AR thégé’“ﬁnQ;" be ffafed®v! o
dicarboxylic acid having an adamantane structure and a
fluorene structure such as 2,7-diadamantylfluorene-9,9-bis
benzoic acid, 9,9-bis(4-carboxy-3-adamantylphenyl)fluorene,
2,7-di(3,5-dimethyl-l-adamantyl} fluorene-9, 9-bis benzoic acid,
9,9-bis(4-carboxy=-phenyl) -2, 7-diadamantyl-fluorene, 9,9-bis (4-
carboxy-phenyl)-2,7~di (3, 5~dimethyl-l-adamantyl)-fluorene,
9,9-bis[ (4-carboxy-phenoxy)-phenyl] -2, 7-diadamantyl-fluorene,
9,9-bis[{4-carboxy-3-adamantylphenoxy)-phenyl)]-fluorene and
9,9-bis[(4-carboxy-phenoxy) -phenyl]-2,7-di (3, 5-dimethyl-1-
adamantyl) -fluorene; dicarboxylic acid having an adamantane
structure and a benzene structure such as 4,6-di[(3-(5,7-
dimethyl-l-adamantyl)- (3, 5~dimethyl-1-adamantyl))-1,3-bis {4~
carboxy-phenoxy)benzene, 1,3-bis(4-carboxy-3-
adamantylphenoxy)benzene, 1,3-bis(4-carboxyl-phenoxy)-4, 6-
diadamantyl-benzene and 1,3-bis(4-carboxyl-phenoxy)-4, 6-

di (3, 5-dimethyl-l~adamantyl)-benzene; dicarboxylic acid having



a biadamantyl structure and an ethynyl structure such as 3-(2-
(3-(1,1' - bi adamantyl )) et hynyl ) pht hal i ¢%cid, 3-(2-(2-(1,1" -
bi adamantyl )) et hynyl )phthalic acid, 4-(2-(3-(1,1"-
bi adamantyl )) et hynyl )phthalic acid, 4-(2-(2-(1,1"-
bi adamaftyPyFEER ﬁ??)EHFHSFPéeaéFG a3neahthaéqnq stpustgrep: .
tetranethyl b|adanantyl))%ethynyl)phthal|c acid, 3-(2-(2-

- (@isagbogyliet paidt 9Vlbgaaanaﬁ@mawy§@ehyhyuyphrhaﬁn@ amci d,
4- (2 (7-(1,1'-(3,5,3,5" -tetranet hyl b|adanantyl)))ethynyl)phthal|c
acid andnﬂhéaeeze($t1UGt@365,ﬂicStbbEylaaehbyﬁ having an adamantane
bi adamantyl)))ethynyl)phthalic acid; isophthalic acid having a
bi adamaptylicstirechteaandpaangl hydylictsteéustuheasugzaspis| (4-
4-(2-(3-(1,1' - biadamantyl))ethynyl)isophthalic acid, 4-(2-(2-(1,1' -

bi ad t 1 51627{ 32 -
) Soarsokabb ot ML soBnkRalcore s 142 { Sabimh -

PP TR 7 S S bSn e epgrenom -

4- (2-( 2- gg

b agareF §74}] SERGRITY Peopnthart e écFarb%XYzP%%n%iYh~5 57-

(3,5 5' -tetranet hyl bi adamant )et hynyl )i sophthalic acid 43 and

5- ( 2- (Zd%idﬁmapgy% @lpgenYét?§ﬁe¥h -bis{4=carboxy-phenoxy) -5,

bladanantyl)%)ethyng ilSOphtha|IC acid; terephthalic acid haV|ng a

bi adanefi yB- §reimethel ahdadamarhyhybiphenyif eptibhliasacid having an

5-(2-(3-(1,1" -bi adamantyl )) et hynyl )terephthalic acid, 5-(2-

(2- (1, ladbinadaenat yLrkethyaybahteappathahyt atfd¢t5£é25@@h as 3-(2-{1-

(1,1'-(3,5,3,5" -tetranet hyl
adamantyl)ethynyl)phthalic acid, 3-{(2-{(2-
adamantyl)ethynyl)phthalic acid, 4-{(2-{1-
adamantyl)ethynyl)phthalic acid, 4-{(2-{(2-
adamantyl)ethynyl)phthalic acid, 3-{2-(1-(3,5-
dimethyladamantyl))ethynyl)phthalic acid, 3-(2-(2-(1,3-
dimethyladamantyl))ethynyl)phthalic acid, 4-(2-(1-(3,5-
dimethyladamantyl))ethynyl)phthalic acid and 4-(2-(2-(1,3-
dimethyladamantyl))ethynyl)phthalic acid; isophthalic acid
having an adamantane structure and an ethynyl structure such
as 4-{Z2-(l-adamantyl)ethynyl)isophthalic acid, 4-(2-(2-
adamantyl)ethynyl)isophthalic acid, 5-(2-(1i-
adamantyl)ethynyl)isophthalic acid, 5-(2-(2-
adamantyl)ethynyl)isophthalic acid, 4-(2-(1-(3,5-
dimethyladamantyl) )ethynyl) isophthalic acid, 4-(2-(2-(1,3-
dimethyladamantyl))ethynyl)isophthalic acid, 5-{2-{1-(3,5-

dimethyladamantyl))ethynyl)}isophthalic acid and 5-(2-(2-{(1,3-



bi adamantyl)))ethynyl)terephthalic acid and 5-(2-(2-(1,1" -

(3,5,3,5 -tetramethyl biadanmantyl)))efshynyl)terephthalic acid;
phthalic acid having an adamantyl strué&ure and a phenyl et hynyl
structure such as 3-(2-(4-(1- adamantyl)phenyl)ethynyl)phthalic acid,

3-(2- (44 eth I alic aci

adamant SATBROA T IRy RYT) DREANY L AEPRr caar sl §68: febdphtablic acia
adamant henyl ) et h hthalic acid, 3-(2-(4-(1-(3, 5-
dinethy%éégﬁﬂn 9???5%@%§P§@tﬁ§ﬁ§PFHﬁ?h3Pﬂcaﬁc?HhY§y§23F3u€§ure such
(1, 3- dlnethyladanantyl henyl%eth % )phthalic acid, 4-(2-(4-

(1- (3, 5aa|ﬁétﬁy|édaﬁaﬁﬁ9 Ylphé ynyiﬁ ongPRphehari acadi d5-42¢ 22~
(4-(2-(1, 3-di net hyl adamant yl ) ) phenyl ) et hynyl ) pht halic acid, 3-
-(4-(AdemaauahmﬁtyyﬁphéhexypbhbayE¢eahydyIﬁphﬁh&l%¢3a&%d, 3-
-(4-(4-(2-adamant yl ) phenoxy) phenyl ) et hynyl ) pht halic acid, 4-

4- (difdchgamdamyhyphenexyyphenybyrephynyllj phbballi enas+d2-42- (1, 3-
4- (4- (2- adamant yl ) phenoxy) phenyl ) et hynyl ) pht hali ¢ acid, 3-
4-
n

(2
(2-(

X

(2-( (dlﬁétﬁ§15damaat?y adanen y?l%e@gﬂ@xxlpbea&hh ebhyﬁakiehaeﬁﬁlc
acid, 3-(2- (4-( 3 di net hyl adamant yl ) ) phenoxy) phenyl )

et hy

hynyl }pbt hal Lg éghﬂanﬁyizsé%ucgﬂré4aﬁé éphtEhynglastructgri_such as

di met hyl adamant yl ) ) phenoxy) phenyl ) et hynyl cid an

aci o | Soph ke e Ok RTERY RARARES ABRCTilE R ) P

ot REBBET L SERVAT LT PEEpaTAe pELae 6718 (3 (4 (2-

diamantyl)ethynyl)phthalic acid and 4-(2-(2-
diamantyl)ethynyl)phthalic acid; isophthalic acid having a
diamantyl structure and an ethynyl structure such as 4-{2-(1-
diamantyl)ethynyl)isophthalic acid, 4-(2-(2-
diamantyl)ethynyl}isophthalic acid, 5-(2-(1-
diamantyl)ethynyl)isophthalic acid and 5-(2-(2-
diamantyl)ethynyl)isophthalic acid; terephthalic acid having a
diamantyl structure and an ethynyl structure such as 5-(2-{(1-
diamantyl)ethynyl)terephthalic acid and 5-{(2-(2-
diamantyl)ethynyl)terephthalic acid; phthalic acid having a
tetramantyl structure and an ethynyl structure such as 3-(2-
(l1-tetramantyl)ethynyl)phthalic acid, 3-(2-(2-
tetramantyl)ethynyl)phthalic acid, 4-(2-(1-
tetramantyl)ethynyl)phthalic acid and 4-(2-(2-
tetraamantyl)ethynyl)phthalic acid; isophthalic acid having a
tetramantyl structure and an ethynyl structure such as 4-(2-

(l1-tetramantyl)ethynyl)isophthalic acid, 4-(2-(2-



adamant yl ) phenyl ) et hynyl )i sophthalic acid, 5-(2-(4-(1-

adamant yl ) phenyl ) et hynyl )i sopht halic {gcl 5-(2-(4-(2-

adamant yl ) phenyl ) et hynyl )i sophthalic acid, 4-(2-(4-(1-(3,5-
d|nethyladanantyl))phenyl)ethynyl)lsophthal|c aC|d, 4-(2-(4- (2-(1,

3-di et hyl adamant yl.) hen )eth i, SO cid, 5-

(2- (4- (E¥€§a%aa.%ieﬁﬁﬁaaa ﬁ??P%Y%ﬁiﬁ&lgsf ynér) SopAthal i ¢ aci d,
5-(2-(4-(2-(1, 3 dinet hyl adamant ghen yl )Yet hynyl )i sophthalic aC|d

4- ( 2- (43e€E5@§n§MéhﬁﬁPyPy6héﬁ@?é}%H A¢l RetAyADH) PsépntRal i ¢ aci d,
4-(2- (4-(4-(2-adamantyl)phenoxy) phenyl)et hynyl)isophthalic acid, 5-
(2- (4- (4etramgannnt pEhgheaoxgpphehygl).et hgagl) Lsophhhbblicascdd having
5-(2-(4-(4-(2-adamantyl ) phenoxy) phenyl ) et hynyl )i sophthalic acid,
4-(2-(4a(4dettamdnbyl structure and an ethynyl structure such as 5-(2-
di met hyl adamant yl ) ) phenoxy) phenyl ) et hynyl )i sophthalic acid, 4- (2-
(4- (4- ((2¢ettamdntyl)ethynyl)terephthalic acid and 5-(2-(2-

di nmet hyl adamant yl ) ) phenoxy) phenyl ) et hynyl )i sophthalic acid, 5-

(2‘(4‘(ﬂéﬁ%aﬁ§nﬁyl jeth nyl terephthalic acid; isophthalic aC1a having
di met hyl adamant yI') phenoxy phenyl)ethynyl)lsophthal|c acid an

5-(2-(4-

?|get&¥Fé%a%§ﬁ&yP)¥%h8E5%§§B gnyP?eFﬁyﬁ§F¥n§3PEFEaFFErgciﬂ?hﬁgf 3;(T"
ere i vin

strugtu?g $58° sbaapsats 9 FERRRRLY 9ﬁ§bﬁ§ﬁ§| Setflynary Er EukEnal 1o
acid, 5-(2-(4-(2- adanantyléphenyl et hynyl)terephthalic acid,

5- ( 2- (4béidé§a§tyé9ﬁ§Fﬁ9P¥é REAPFLIFpAEAGT ) AT hynyPY{ &r &pht hal i ¢ aci d,

5-(2-(4- (2-(1, 3- d|nethyladanantyl))phenyl)ethynyl)terephthal|c
aci d, bladamantyl))ethynyl)phthallc acid, 4-(2-{2-{(1,1'~-

biadamantyl))ethynyl)phthalic acid, 3-(2-(7-(1,1'-(3,5,37,5"-
tetramethyl biadamantyl)))ethynyl)phthalic acid, 3-(2-(2-
(1,1"-(3,5,3",5" -tetramethyl biadamantyl)))ethynyl)phthalic
acid, 4-(2-(7-(1,1"-(3,5,3",5' -tetramethyl
biadamantyl)))ethynyl)phthalic acid and 4-(2-{(2-{1,1’-
(3,5,3",5"-tetramethyl biadamantyl)))ethynyl)phthalic acid;
isophthalic acid having a biadamantyl structure and an ethynyl
structure such as 4-(2-{(3-(1,1"-
biadamantyl))ethynyl)isophthalic acid, 4-(2-(2-(1,1"-
biadamantyl))ethynyl) isophthalic acid, 5-(2-(3-(1,1'-
biadamantyl))ethynyl)isophthalic acid, 5-(2-(2-(1,1"-
biadamantyl))ethynyl) isophthalic acid, 4-(2-(7-(1,1’-
(3,5,3",5"~tetramethyl biadamantyl)))ethynyl)isophthalic acid,
4-(2-(2-(1,1"~(3,5,3",5" -tetramethyl

biadamantyl)))ethynyl) isophthalic acid, 5-(2-(7-(1,1'-

(3,5,3",5" -tetramethyl biadamantyl)))ethynyl)isophthalic acid



(4-(4-(1-adamantyl ) phenoxy) phenyl ) et hynyl )terephthalic acid,
(4-(4-(2 adanantyl)phenoxy)phenyl?;thynyl)terephthalic aci d,

(4- (4-(21-(3,5

di met hyl adamant yl ) ) phenoxy) phenyl ) et hynyl )terephthalic acid and
5-(2-(4-g§-%§-%1,3 , .o,

di et hyPadarantyl( ¥y phehoxyPpRedyr PethGhyEFEEREBNt hal i ¢ aci d;

phthalic acid havin? a diamantyl structure and a phenyl et hynyl

st ruct uPéasdgeRnay13) | ethgnyl) dsarahbyl)phenyty ethyaphiphthal feidaci d,
3-(2-(4-(2-di amantyl ) phenyl ) et hynyl )phthalic acid, 4-(2-

(4- (1- dharangyk) phedphpetiyngkyphthaki endcid, edhfyBy(4sf2ucture such
di amant yl ) phenyl ) et hynyl )phthalic acid, 3-(2-(4-(4-(1-

di amant yk) phenexg)}pheaykbetbynghkpht hathongth derdph2hbditdatd, 5-(2-
di amant yl ) phenoxy) phenyl ) et hynyl ) phthalic acid, 4-(2-(4-(4-(1-
dlanantxb>@m¢m0xmlaagmxhk9qmyezhyapnh@bk@FﬁEhglgedaéiﬁz-641Q417- _
(2-di amant yl ) phenoxy) phenyl ) et hynyl ) phthalic acid; isophthalic acid

havi ng a;dianmmAat ¥l 3st guctUke_and,a;,phenyl ethynyl structure such as
4-(2-(4?(1 ngnénfylfphenyl gt%?n?ﬁ)isophthalic acid, 4-(2-(4-(2-

S o EACREBY S U SSOOMREHHENENE oBu(2efd 00,
i i i id, 4-(2-(4-(4-(1-

i amant JF) Bhanony T BREASIEEERInbr R RSBRREHAl | Loabrhy st poephtpalic
(2-di amantyl ) phenoxy) phenyl ) et hynyl )i sophthalic acid, 5-(2-(4-
(4- (1- draidnt PhFBRéABXFpAehARI)BEhGRY R RBOPRY haPF EuaEREeandd5a

(2-(4-(4-(2-di amantyl ) phenoxy) phenyl ) et hynyl )i sopht hal i ¢ aci d;
phenylethynyl structure such as 3-(2-(4-(1-

5- ( 2-
5- ( 2-
5- ( 2-

adamantyl}phenyl)ethynyl)phthalic acid, 3-{2-{4-(2-
adamantyl)phenyl)ethynyl)phthalic acid, 4-{(2-(4-(1-
adamantyl)phenyl)ethynyl)phthalic acid, 4-{2-(4-(2-
adamantyl)phenyl)ethynyl)phthalic acid, 3-{2-{4-{1-{3,5-
dimethyladamantyl) )phenyl)ethynyl)phthalic acid, 3-(2-{4-(2-
{1,3-dimethyladamantyl) ) phenyl)ethynyl}phthalic acid, 4-{2-(4-
(1-{3,5-dimethyladamantyl))phenyl)ethynyl}phthalic acid, 4-(2-
(4-(2-(1,3-dimethyladamantyl))phenyl)ethynyl)phthalic acid, 3-
(2-(4- (4~ (l-adamantyi)phenoxy)phenyl)ethynyl)phthalic acid, 3-
(2-(4-(4-(2-adamantyl) phenoxy)phenyl)ethynyl)phthalic acid, 4-
(2-(4-(4-(l-adamantyl) phenoxy)phenyl)ethynyl)phthalic acid, 4-
(2-(4-(4-{2-adamantyl}phenoxy)phenyl)ethynyl)phthalic acid, 3-
(2-(4-(4-(1-(3,5-

dimethyladamantyl) )phenoxy)phenyl)ethynyl)phthalic acid, 3-(2-
(4=(4-(2-(1, 3~

dimethyladamantyl)})phenoxy)phenyl)ethynyl)phthalic acid, 4-(2-



terephthalic acid having a diamantyl structure and a phenyl ethynyl
structure such as 5-(2-(4-(1- diamanty])phenyl)ethynyl)terephthalic
acid, 5-(2-(4-(2- diamantyl)phenyl)ethynyl)terephthalic acid,
5-(2-(4-(4-(1- diamantyl) phenoxy) phenyl) et hynyl)terephthalic acid and
5-(2- (4-(4-(2-di amantyl)phenoxy)phenyl)ethynyl)terephthalic acid,

pht hal i ¢ 4adfd (ha¥Png~a tetramantyl structure and a phenyl et hynyl
structure such as 3-(2-(4-(1- tetramantyl)phenyl)ethynyl)phthalic
aci d, 3d{methyladapantamanciepphghphrayvhyayhypiihahtbaatcdacid and 4-
4-(2-(4-(1- tetramantyl)phenyl)ethynyl)phthalic acid, 4-(2-(4-(2-

t et ramanByl(iphenyb)étlhgnylipphhhabdanaatg] ) 3phanbdy(Bnédyl)ethynyl)
tetramant yl ) phenoxy) phenyl ) et hynyl )phthalic acid, 3-(2-(4-(4-

(2-tetrpﬂﬁﬂhyhbph@maxyi@Bgayhh@&byaﬁhhphhb@hgca§05gamén£§1(étructure
(4-(1-tetramantyl ) phenoxy) phenyl ) et hynyl ) phthalic acid and 4-

(2-(4-(énQZat5héaggakxyhpme@9§ﬁkeh@eyELEthgyhl@btQ@Lkﬁuacid:

i sophthalic acid ving a tetramantyl structure and a phenylethynyl
P S e e T ey
5 (2 (4203305 FSHRRTY) BHONYYY St RORE ) &bt Rart coaera 2 (1-
4-(2-(4-(4-(1- tetramantyl)phenoxy) phenyl)et hynyl)isophthalic acid,
4-(2-(4§d€@§P§¥%éPP§ﬁﬁﬁﬁ?F;Eﬁéﬁbﬁﬁypbﬁéﬁ}ﬁyeﬁﬁ?ﬁyI?régphﬁhéﬁrc aci d,
5- (2-(4-(4-(1-tetramantyl ) phenoxy)phenyl)ethynyl)isophthalic acid
and 5- (2dgpapgylpohenyl)ethynyl)isophthalic acid, 4-(2-(4~(1-(3,5-
dimethyladamantyl) )phenyl)ethynyl)isophthalic acid, 4-(2-(4-
(2-(1,3-dimethyladamantyl) ) phenyl)ethynyl)isophthalic acid, 5-
(2-(4-(1-(3, 5-dimethyladamantyl))phenyl)ethynyl)isophthalic
acid, 5-{2-(4-(2-(1,3-
dimethyladamantyl) }phenyl)ethynyl)isophthalic acid, 4-(2-(4-
(4- (1-adamantyl)phenoxy)phenyl)ethynyl)isophthalic acid, 4-(2-
(4-(4-{2-adamantyl)phenoxy)phenyl)ethynyl)isophthalic acid, 5-
(2-(4-{4- (l-adamantyl)phenoxy)phenyl)ethynyl)isophthalic acid,
5-(2-(4-(4-(2-adamantyl)phenoxy)phenyl)ethynyl) isophthalic
acid, 4-(2-(4-(4-(1-(3,5-
dimethyladamantyl) ) phenoxy)phenyl)ethynyl)isophthalic acid, 4-
(2-(4-(4-(2-(1,3-
dimethyladamantyl))phenoxy)phenyl)ethynyl) isophthalic acid, 5-
(2-(4-(4-(1-(3,5~
dimethyladamantyl))phenoxy)phenyl)ethynyl)isophthalic acid and
S5—(2-(4~(4-(2-(1,3-

dimethyladamantyl) )phenoxy)phenyl)ethynyl)isophthalic acid;



tetramant yl ) phenoxy) phenyl ) et hynyl )i sophthalic acid; terephthalic
acid having a tetramantyl structure and a phenylethynyl structure
such as 5-(2-(4-(1- tetranantyl)phenyl)ethynyl)terephthalic aci d,
5-(2-(4- mant yl.).p I)ethyn tere ht hal i ¢ aci d,

5-(2- (4% %ﬁeEﬁ%kﬁiﬂFaﬁéﬁﬁyF aﬁoﬁy)aﬁ@ﬁ9pyz hyhyPFERFEpREAaRi ¢ aci d
and 5-(2- (4-(4-(2- tetranantyl)phenoxy) henyl)ethynyl)terephthal|c
acid; PRERALFENNBYY RAVHAR§UASbPBEAMAAL yI (3tfdctllre and a
phenylethynyl structure such as 3-(2-(4-(3-(1,1" -

bi adanmaaggipnpiénphpavhyaphyphihakcirephthd]li6- ¢2i¢4-p2{21(4-{2-

bi adamantyl ) ) phenyl ) et hynyl )phthalic acid, 4-(2-(4-(3-(1,1"-

bi adamaatlymphphénphpathyayhyphihakirepachd]li4- §2i44- 62{£3(4-{1~ (3,5~
bi adamantyl ) ) phenyl ) et hynyl )phthalic acid, 3-(2-(4-(7-(1,1"-

(3,5,3'd5hetﬁy&aﬁﬁhbﬁtgmﬂ@gﬁgﬁylybih%ﬁPﬁmyé}@ﬁﬂyﬂxhi@hébﬁﬁlCS—@QL@Q—
3-(2-(4-(2-(1,1'-(3,5 -tetranet

bladanaméyli)kpagmgth QMQME%E 5?#? ﬁbgfyg?giyééf %ﬁ%ﬂ?ilc aciq

(3,5,3,5 -tetranethy bi adamant pheny yny ac
LGt 3F)e SR 2 PRIFS L eham ) pobyay htgzeonchatic
1,1'-biad t h | )eth | ) pht hal d, 3-(2 48
(4 (4 (35087 100 y% WEraar §¥}§’pﬁ2ﬁoi$> phenyl h6t hyny! ) pht hal P acid.
e bt Bnenb20RmRnL YL ) ) phenoxy) pheny i) ynyLi g bal e,

(2- (1 1' - bi adamant yl ) ) phenoxy) phenyl ) et hynyl ) pht hal i ¢ acid, 3-

(2-(4-(44¢71¢1315-(3,5,3"',5" -tetranet hyl

bi adamantyl ))) phenoxy) phenyl ) et hynyl ) phthalic acid, 3-(2-(4-
dimethyladamantyl) ) phenoxy)phenyl)ethynyl) terephthalic acid
and 5-(2-(4-(4-(2-(1,3-
dimethyladamantyl))phenoxy)phenyl)ethynyl) terephthalic acid;
phthalic acid having a diamantyl structure and a phenylethynyl
structure such as 3-{2-(4-(l-diamantyl)phenyl)ethynyl)phthalic
acid, 3-(2-(4-{2-diamantyl)phenyl)ethynyl)phthalic acid, 4-(2-
(4-(l-diamantyl)phenyl)ethynyl)phthalic acid, 4-(2-(4-(2-
diamantyl)phenyl)ethynyl)phthalic acid, 3-(2-(4-(4-
diamantyl)phenoxy)phenyl)ethynyl)phthalic acid, 3-(2-{4-{4-(2-
diamantyl)phenoxy)phenyl)ethynyl)phthalic acid, 4-(2-{4-{4-{1-
diamantyl) phenoxy)phenyl)ethyanyl)phthalic acid and 4-(2-(4-{4-
(2-diamantyl)phenoxy)phenyl)ethynyl)phthalic acid; isophthalic
acid having a diamantyl structure and a phenylethynyl
structure such as 4-(2-{4-{(1-
diamantyl)phenyl)ethynyl)iscophthalic acid, 4-(2-(4-(2-

diamantyl)phenyl)ethynyl)isophthalic acid, 5-(2-(4-(1-



(4-(2-(1,1'-(3,5,3,5 -tetranet hyl
bi adamantyl))) phe noxy)phenyl)ethynyl)gﬂ;hal|c acid, 4-(2-(4-
(4-(7-(1,1"-(3,5,3,5" -tetranet hyl
biadanantyl)))phenoxy)phenyl)ethynyl)phthal|c acid and 4-(2-

(4-(4-(2- 1 1 - 3.5 -tetr th . .

biadanaﬁ% P??$HE@R%??YBESE@V?@?ﬂ§ﬁ§¥bbﬂ?%éFiécéérd5‘ (?56BRtAal i c acid
havi ng blada structure_and a henyl et hynyl structure such as
o (2 (23 e T et AN GROYTYS DRERDRS BE R Ry 5+ Sop AT RET - BET 61~
4-(2-(4-(2- (1,71 -biadamantyl henyl ) et hynyl )i sophthalic acid,

5-(2- (4dl€850Iyl Pb?aéaﬁﬁﬁb?nyigﬁéhynyéih?ﬁ?h}hébpﬁth@idc boildy (5=(2-
(4-(2-(1, 1 - bi adamantyl )) phenyl ) et hynyl )i sophthalic acid, 4-
(2-(4-(T12¢dianafByd) Bhepbxyephangl hgthynyl) isophthalic acid, 5-(2-(4-
bi adamantyl))) phenyl)et hynyl )i sophthalic acid, 4-(2-(4-(2-

(1,1 -(345,3- d5amfaﬁtyamphhybxmpdaﬁ’9m athympheﬂybﬁanthanyd:)a@g@haml 5€
acid, 5-(2-(4-(7- (1,1'-(3 , 5' -tetranet hyl

bladanamgykh)x@h¢9yalgﬁaﬁeyh Eﬁ@ﬁb&p@ hén?ﬁ&ch?n%gjiﬁoﬁgthallc acid;
(1,1'-(3,5,3 ,5 -tetramet hyl bi adanan henyl ethynyl)lsophthallc

aCId, 4tége§ﬂ%ﬁ§1£§ égld navi S%y? man ¥l stﬁtﬁtyre and a

(1, 1' - bi adamant yl ) ) phenoxy) p ynyl )1 sop Ic acid, 4-

(2 (4 (gl ;ét%yngaaggruc£x'L>898ﬂoxg>9h?9¥'a et pynyl )i sophthal i c

acid, 5

443 (e agoma L pLeno Bhen st i Bt L oo

acl d, 4dg§mg§£yl)phenyl)ethynyl)terephthallc acid, 5-(2-(4-(4-(1-
diamantyl)phenoxy)phenyl)ethynyl) terephthalic acid and 5-(2-
(4-(4-(2-diamantyl)phenoxy)phenyl)ethynyl)terephthalic acid;
phthalic acid having a tetramantyl structure and a
phenylethynyl structure such as 3-(2-{4-{(1-
tetramantyl)phenyl)ethynyl}phthalic acid, 3-(2-(4-(2-
tetramantyl)phenyl)ethynyl)phthalic acid, 4-{2-(4-(1-
tetramantyl)phenyl)ethynyl)phthaiic acid, 4-{(2-(4-(2-
tetramantyl)phenyl)ethynyl)phthalic acid, 3-(2-{(4-(4-(1-
tetramantyl)phenoxy)phenyl)ethynyl)phthalic acid, 3-(2-(4-(4-
(2-tetramantyl)phenoxy)phenyl)ethynyl)phthalic acid, 4-(2-(4-
(4—{l-tetramantyl)phenoxy)phenyl)ethynyl)phthalic acid and 4-
(2-(4-(4-(2-tetramantyl)phenoxy)phenyl)ethynyl)phthalic acid;
isophthalic acid having a tetramantyl structure and a
phenylethynyl structure such as 4-(2-(4-(1-
tetramantyl)phenyl)ethynyl)isophthalic acid, 4-(2-(4-{2-

tetramantyl)phenyl)ethynyl)isophthalic acid, 5-(2-(4~{1-



(4-(7-(1,1'-(3,5,3,5 -tetranet hyl
b|adanantyl)))phenoxy)phenyl)ethynyl)|gpphthal|c acid, 4-(2-
(4-(4-(2-(1,1'-(3,5,3,5" -tetranet hyl
b|adanantyl)))phenoxy)phenyl)ethynyl)lsophthal|c acid, 5-(2-
(4-(4-(7- § g tetrane

bi adamah®yFFy§p é%bR??BHéh?F?@PH}hyﬁ?PEB%ﬁ%h%l?%lQC|é htial (6= (2~
(2-(4-(4-(2-(2,1"-(3,5,3,5 -tetranethg .
b|adanaﬁ??F???Bﬁéth??bﬁéh?F?éﬂh&hyP?P bpat hal feldci 87 (2t éfephthatic
acid having a biadamantyl structure and a phenylethynyl structure
such ast&tgamaiyd) phienoxybphdapbheyhyyphehyopethyhyt)seiéphéhalb+ C4-
acid, 5-(2-(4-(2- (1,1 -biadamantyl))phenyl)ethynyl)terephthalic
acid, 5{@2{f4zetFahdntyi(Bhbndkybphteyl psehiyY 1) isophthalic acid, 5-
bi adamantyl))) phenyl)ethynyl )terephthalic acid, 5-(2-(4-(2-

(1,1 - (325321t eteanBhlNtyl) phenoxy) phenyl)ethyn%l isophthalic
b|adanantyl)))phenyl)ethynylyterephthal|c acid (4-(3-

(1,1 -bj yE) ) phepoxy)phenyl ) et hynyl).terephthalic acid,
5-(2-( 4 Qaﬁgﬂ? 5 XQbﬁgdg%aﬁ?yl))phenoxy)phenyl)ethynyl)terephthal|c

aci d, 5 e h

R ST AR R T

(2-(4-(4- tetra

b.adanaa?§ﬁy§yﬁﬁéﬁéx9$bﬁehﬁviagh@ng?FF%mﬁﬁhyha?Fﬁu%Eva? 3 2t he

| i ke. An adamantane structure of the group having an alicyclic

struct uPBeREYcbBYBEl cEEBHCEEBM EREh aBBVe- h%niﬂohgd structures having

an adamantane structure as a mnimmunit. A
tetramantyl)phenyl)ethynyl)terephthalic acid, 5= ({2~ (4~ (2~

tetramantyl)phenyl)ethynyl}terephthalic acid, 5-(2~-(4~-(4~(1-
tetramantyl)phenoxy)phenyl}ethynyl)terephthalic acid and 5-{2-
{d-{4-(2-tetramantyl)phenoxy)phenyl)ethynyl)terephthalic acid;
phthalic acid having a biadamantyl structure and a
phenylethynyl structure such as 3-(2-(4-{(3-(%,1'-
biadamantyl))phenyl)ethynyl)phthalic acid, 3-(2-{4-{2-(1,1"-
biadamantyl) )phenyl)ethynyl)phthalic acid, 4-(2-(4-{(3-(1,1"~
biadamantyl))phenyl)ethynyl)phthalic acid, 4-(2-(4-(2-{(1,1"~
biadamantyl) }phenyl)ethynyl)phthalic acid, 3-(2-{(4-(7-(1,1"-
(3,5,3",5"-tetramethyl biadamantyl)))phenyl)ethynyl)phthalic
acid, 3-{(2-(4-(2-(1,1"-(3,5,3",5" ~tetramethyl
biadamantyl)))phenyl)ethynyl)phthalic acid, 4-{2-(4-(7-(1,1"~-
(3,5,3",5"-tetramethyl biadamantyl)))phenyl)ethynyl)phthalic
acid, 4-(2-(4-(2-(1,1"-(3,5,3",5" ~tetramethyl
biadamantyl)))phenyl)ethynyl)phthalic acid, 3-(2-(4-{4-{3~

{1,1’-biadamantyl))phencoxy)phenyl}ethynyl)phthalic acid, 3-(2-



bi ndi ng position of the adamantane structure may be optionally
selected fromthe range specified by fgrmula (1). [0050] The

di carboxylic acid conpound havi ng an adamantane structure and a
fluorene structure nay be synthesized by the follow ng nethod, for

T Br omolts, Sl et atr sy ST R o Bt o

acid unde 0 a Suzuki u I|n , reactlon followed by a fluorenation
reacti ot 4 %TU%rE%ng reaction to synthesize correspondi ng
2, 7- diadamantyl fluorenone or 2, 7-di (3, 5- dlnethyl-l adanaptzf)

f1 uor ertorrdaEet Yor Fergrerw i &1 v cﬁ%ﬁﬁlﬁt% nE}iforEhidhe Or

2,7-di (3, 5-di nethyl -1-adamantyl )fl uorenone is subject to a )
dehydr at2-ohl r Bachiatamdn ty hekplyéndrenzefeny t et ol e ihirikhecid, 3-
di met hyl di benzoate havi ng an adamantyl group. Al kaline hydrolysis

and acidz:(ea(mentuaxgzperjpwniﬁ,5¢Eﬂeﬂmametﬁgk synt hesi zi ng
9, 9- bi s(4-car boxy-phenyl) -2, 7-di adamantyl - fluorene. Al so, quorene

bi spheng] ; havi gy am yi DI IOHD) ot W 1) st edl i dntearimedi Bt €2~
react ant of bi sam nophenol conpound synthesis, is etherified mnth

met hyl g kyogfbfnzp§t§ ands t hepe pleSibi ect to al kaline hydrolysis
eatne h

and aci us  synt hesi zi ng

0 o b gﬂf%gdgxggggg gﬂ%ﬂ%g% PRED 1 2 dyn i ASATRDE YL -S4 bi0r eneo-

di (3, 5- dlnethyl-l-adanan% % quoreneth {0051] The dicarboxylic acid
conpounddhA¥T hgr Ah~ Adare tetrame

biadamantyl)))phenoxy)phenyl)ethynyl)phthalic acid and 4-(2-
(4= {4-(2-(1,1"-(3,5,3",5" ~tetramethyl
biadamantyl)))phenoxy)phenyl)ethynyl)phthalic acid;
isophthalic acid having a biadamantyl structure and a
phenylethynyl structure such as 4-(2—-(4-(3-{1,1"-
biadamantyl))phenyl)ethynyl)isophthalic acid, 4-(2-(4-(2-
(1,17 -biadamantyl))phenyl)ethynyl)isophthalic acid, 5-{2-(4-
(3- (1,1’ -biadamantyl) )phenyl)ethynyl)isophthalic acid, 5-(2-
(4*(2—(1,1’—biadamantyl))phenyl)ethynyl)isophthalic acid, 4-
(2-(4-(7-(1,1"-(3,5,3",5" ~tetramethyl
biadamantyl)))phenyl)ethynyl)isophthalic acid, 4-(2-(4-(2-
(1,17 -({3,5,3",5" -tetramethyl
biadamantyl)))phenyl)ethynyl)isophthalic acid, 5-(2-(4—-(7-
(1,1"-(3,5,3",5"-tetramethyl
biadamantyl)))phenyl)ethynyl)isophthalic acid, 5-(2-(4-(2-
(1,17-(3,5,3",5" -tetramethyl

biadamantyl)))phenyl)ethynyl)isophthalic acid, 4-(2-(4-(4-(3-



structure and a benzene structure may Ag synthesized by the
foll ow ng nethod, for exanple. Firstly, dihydroxybenzene having an
adamant ane structure is synthesized by the reaction of resorcinol

with 1-brorwa = Al 74 LN
i hydr oxybenzone aoaeNer ! PTeoRr LR Ry 4 1 loreBanraate Sratnén
subject go @I%@Ilge 1hydrolysis and acid treatnent, thus synthesizing

1, 3-bi s( carboxyl phenoxy) 4, 6- di adamant yl - benzene or

penzonch FOBBINLIAL, HREAPheLyP RS AePEREDHpOL épﬂkoﬁﬂggiﬁééééhaﬁsaﬁé4—

structure and a bi phenyl structure may be synt hesj zed_by

fol | owi A~ et hod fBFaQQQﬁﬁFel tpheepyy ahﬁpaibﬁpbbnﬁﬁéh§9phhaeiﬁ@ an
adamant yl group is synthesized by the reaction of

2,2' - di Bgdfexy 6?pﬁényﬁ “WEtKh1l1lbrono- adamant ane or 1-brono-

3, 5-di net hyl adamant ane. The di hydr oxy-bi phenyl is etherified wth
met hyl BigHeneobghzoahenranrg)phenyvilubibhghyilpiabkathatichydial ys+$2and-
acid treatnent, thus synthesized 2,2'-bis(4-

car boxy{phenexy) 15-%3; gi, adapant gt rhinphepyl , 2, 2' -bis(4 52

car boxy- phenoxy) -5, 5" -di (3, 5-di net hyl - | - adamant yl ) - bi phenyl . [0053]

For synpheshahAgya) P?bMQﬁB%?%ﬁEQh?lg8%h9n9i?9§5§9£hab§¥'Q818h94
structure represented by f bi s- 0o- am nophenol conpound

LB U gL e 9B grant e by charme () andlor 2
biadamantyl)))phenoxy)phenyl)ethynyl)isophthalic acid, 5-(2-
(4-(4-{7-(1,1"-(3,5,3",5" ~tetramethyl
biadamantyl)))phenoxy)phenyl)ethynyl)isophthalic acid and 5-
(2-{(4-{4-(2-(1,1"-(3,5,3",5" ~tetramethyl
biadamantyl)))phenoxy)phenyl)ethynyl)isophthalic acid;
terephthalic acid having a biadamantyl structure and a
phenylethynyl structure such as 5-(2-{4-(3-(1,1"~-
biadamantyl) )phenyl)ethynyl)terephthalic acid, 5-(2-(4- (2~
(1,1’ ~-biadamantyl))phenyl)ethynyl)terephthalic acid, 5-(2-{4-
(7-{%,1"-(3,5,37,5" -tetramethyl
biadamantyl)))phenyl)ethynyl)terephthalic acid, 5-(2-(4-(2-
(1,17-{3,5,3",5" ~tetramethyl
biadamantyl)))phenyl)ethynyl)terephthalic acid, 5-(2~(4-(4-(3~
(1,1"-biadamantyl) ) phenoxy)phenyl)ethynyl)terephthalic acid,
5-(2-(4-(4-(2-(1,1" -
biadamantyl))phenoxy)phenyl)ethynyl)terephthalic acid, 5-(2-

(4= (4-{7-(1,1"-(3,5,3',5" -tetramethyl



structure represented by formula (6) is used. In the case of using

t he di carboxylic acid conmpound conprising the group having the
alicyclic structure represented by fo la (6), it is not necessary
to use the bis-o0-anm nophenol conpound having the structure

represenpted_b f I 4 s. the_bi s- 0- am nophenol conpound. Far
exanpleglﬁgam¥§t¥ﬁ§g&EEGSBLMZBh§n8#295b¥HV EﬁgﬁBHt%Bﬁbﬁuﬁalﬂa@PHQSEn
alicyclic structure in place of "Ar" of fornmula (5), which is the
formul aléf (RIG4rA2rdfmil a (@4P- 3’ TRartpEra@eph&lo- ani nophenol
conpound having an alicyclic structure in a main chain thereof may
be usedbiedamantiyhe) bbseocdw nbphehdkthyopotiaderhtbasio- anidophedol
conpound conprising no group having an alicyclic structure may be

used. Ashthéibies- OAn amdlaroqinenod conpotunte havitige arncalp dyctimy an
structure in a main chain thereof, for exanple, there may be |isted

a bi s-oalasiynopheselueenpeundyhayi BglantadafmeshatBe ShpYGbUREnE DoAed
main chain thereof such as 1, 3-bis(3-am no-4-

hydrOXYBE%HMkhééénﬁa%iﬁeyaﬁynghﬁﬁéaﬁﬂ?ngﬂature as a minimuﬂ unit. A
hydr oxyphenyl ) adamant ané, 1, 3-bi s(4-am no-3- hydr oxyphenyl ) adanmant ane

and 2 2oL oBbues doRSochyLonmIeR SR IBILENEe By e 3isuplly

bi s- 0- am nop un avi n

havi d t h
b1 53 aNFABC ARy BF Oy bREns ) BF anBREaecP¥( Ao5RFA- 411 -

hydroxyphengl}dianantane, bi s(3-am no-4- hydroxyphenyl)triamant ane,
bi s(4-a 1624 hydr oxyphenyl ) tri amant ane, bi s(3-am no-4-

The dicarboxylic acid compound having an adamantane
structure and a fluorene structure may be synthesized by the
following method, for example. Firstly, 2-bromo-5-(1-
adamantyl)-toluene or l-bromo-3,5-dimethyladamantane, and 4-
(1-adamantyl) -benzeneboronic acid undergo a Suzuki coupling
reaction, followed by a fluorenation reaction and a
fluorenonation reaction to synthesize corresponding 2,7-
diadamantyl fluorenone or 2,7-di(3,5-dimethyl-1-
adamantyl) fluorenone. The corresponding 2,7-diadamantyl
fluorenone or 2,7-di(3,5-dimethyl-l-adamantyl)fluorenone is
subject to a dehydration reaction with methyl benzoate to
obtain fluorene dimethyl dibenzoate having an adamantyl group.
Alkaline hydrolysis and acid treatment are performed thereon,
thus synthesizing 9, 9-bis(4-carboxy-phenyl)-2, 7-diadamantyl-
fluorene. Also, fluorene bisphenol having an adamantyl group,
which is an intermediate reactant of bisaminophencl compound

synthesis, is etherified with methyl 4-fluorobenzoate and then



hydr oxyphenyl ) t et r aamant ane, bi s(4-am no- 3-

hydr oxyphenyl ) t et aaamant ane, bi s( 3-amno- 4-

hydr oxyphenyl ) hexaamant ane and bi s(4-am no- 3-

hydr oxyphen I%hexaanantane a bi s- o-am nophenal nEound having in a
mai n cthﬁjgﬁ r E8f &4 sﬂapa|PV?reiyaﬂéuﬁgdhaGFHgtéﬁa BERkantARe
structure such as bis(3- anlno 4- hydr oxyphenyl ) bi adamant ane,

bi s( 4- afYREh8shgdrexypAehyE) (B adshanyanagnoxy) -phenyl]-2,7-

bi s( 3- am no- 4- hydr oxyphenyl ) tri adamant ane, bi s(4-am no- 3-

hydr oxyghedghattiyaddhantane, Bi StBiaim(Aocdrhydyorlphery) yphenyl]-2,7-
t et raadamant ane, bi s(4-am no-3- hydroxyphenyl) tetraadamant ane,

bi s( 3- adind; 83-chydrhxypheayhhhaxqagaghabasgeand bi s(4-am no- 3-

hydr oxyphenyl ) hexaadanant ane; a bi s-o0-am nophenol conpound having
in a mainpghai n thereof an adamantane structure, a group having an
adamant ane structure or a plurality of groups having an adamant ane

d
E}gggtgﬂfng?4 roxy&ﬁ%ﬁgﬁ?&gﬂﬁgﬁt é?O%P%IB éﬁ}ﬁfa antane
hyd d .
y roxygﬁ%ﬂBéX%@ gggntagghz§h§ B£§E2t3ﬁ$ %a§ “be synthe51zed by the

hydr oxyphenoxy) adanmant anée

hydroxy adamant bi s( 3- am no-

hydroxygﬂgﬂ y%alﬁﬁﬁﬁ?anefoﬁl§ ﬂmaﬁ?noI@¢§ﬁkﬁ©%¥ﬁﬁ€ﬁ&%@?ﬁ%ﬁﬁﬂﬁane
bi s(3-am no-4- hy droxyphenoxy%trlanantane bi s(4- am no- 3-

hydr oxypRBABLy 0 pdABANAABS B §Pgtﬁﬁ?nés4syntheSlzed by the reaction
hydr oxyphenoxy) t et r aanant ane, bi s(4-am no- 3-

hydr oxypheneggycanpaanahhahebrbinsgGamanharnd-or 1-bromo-3, 5-

dimethyladamantane. The dihydroxybenzene is etherified with
methyl 4-fluorobenzoate and then subject to alkaline
hydrelysis and acid treatment, thus synthesizing 1,3-bis(4-
carboxyl-phenoxy) -4, é-diadamantyl-benzene or
1,3-bis{4-carboxyl-phencxy) -4, 6-di (3, 5-dimethyl-1l-adamantyl) -
benzene.

[0052]

The dicarboxylic acid compound having an adamantane
structure and a biphenyl structure may be synthesized by the
following method, for example. Firstly, dihydroxy-biphenyl
having an adamantyl group is synthesized by the reaction of
2,2"-dihydroxy-biphenyl with l-bromo-adamantane or l-bromo-
3,5-dimethyladamantane. The dihydroxy-biphenyl is etherified
with methyl 4-fluorobenzoate and then subject to alkaline
hydrolysis and acid treatment, thus synthesized 2,2’ -bis(4-

carboxy-phenoxy) -5, 5’ -diadamantyl-biphenyl, 2,27 -bis(4-



hydr oxyphenoxy) hexaamant ane, bi s(4-am no- 3-

hydr oxyphenoxy) hexaamant ane, bi s(3-amnp- 4- hydr oxyphenoxy)
bi adamant ane, bi s(4-am no- 3- hydr oxyphénoxy) bi adamant ane,
bi s( 3- am no- 4- hydr oxyphenoxy) t ri adamant ane, bi s(4-am no- 3-

hydr oxyphenoxy) tri adamantape, bi s(3-am no-4- hydroxyphenox

tetraad ﬁﬁﬁ?é&é?aﬁPQFQ?aﬁfsgfé}(ﬁygrg%WEEBHBX}ya?@ngéaéhﬁ%%ER%?yl-
bi s(3-am no-4- hydroxyphenoxy) hexaadamant ane, bi s(4-am no- 3-
hydroxypﬁ%%%%&)hexaadanantane, 1, 3- bi s(3- am no- 4- hydr oxy-
phenoxyphenyl ) adamant ane, 2, 2- bi s(3-am no- 4- hydr oxy-

phenoxyphenyl ) Beansiyi bes 1 21183 bi sl W mae 3 dyldy oxgsin precursor
phenoxyphenyl ) adamant ane, 2, 2- bi s(4-am no- 3- hydr oxy-

phenoxyphenyl) adamantaneprbi sé8ramenoed- hydfoxyula (1), a bis-o-
phenoxyphenyl ) ddamant ane, bi s(4-am no- 3- hydr oxy-

phenoxyphenybhdhamaabapeunbi 863188 BRe4sBYdEONYe represented by
phenoxyphenyl ) tri amant ane, bi s(4-am no- 3- hydr oxy-

phenoxyphepyh it (samBALARS, abksE3+BRLY:4- B¥ 90X ¥rnpound having the
phenoxyphenyl )t et raamant ane, bi s(4-am no- 3-hydr oxy-

) ! !
phenoxyggsaxk§k8tEégggggﬁesd Bgfggzﬁahgogé%g%9r8§¥§5

phenoxypheny exaa ane, bi am no- r oxy

phenoxyphenyl ) hexaamant ane, . bi s(3- ani no- 4- hydr oxy- phenpxyphen

D St o, DF A S 510- O Ryt Sy B A IS P e
bi s(3-am no- 4- hydr oxy- phenoxyphenyl)tri adamant ane,

bi s(4- afPRBLr3ShPEr 6%§- SBRERORGBRBAYEEr phdaNHEhRL Gt ructure

bi s( 3- am no- 4- hydr oxy- phenoxyphenyl) tetraadamant ane,

bi s( 4- ankpvesehydeoky- formula (6), it is not necessary to use the

bis-o-aminophenol compound having the structure represented by
formula (4) as the bis-o-aminophenol compound. For example, it
is allowed to use a bis-o-aminophenol compound having an
alicyclic structure in place of “Ar” of formula (5), which is
the formula of Rjp in formula (4). That is, a bis-o-
aminophenol compound having an alicyclic structure in a main
chain thereof may be used. Or, as the bis-o-aminophencl
compound, a bis-c-aminophenol compound comprising no group
having an alicyclic structure may be used. As the bis-o-
aminophenol compound having an alicyclic structure in a main
chain therecf, for example, there may be listed a bis-o-
aminophenol compound having an adamantane structure in a main
chain therecf such as 1,3-bis(3-aminc-4-

hydroxyphenyl) adamantane, 2,2-bis(3-amino-4-
hydroxyphenyl)adamantane, 1,3-bis(4-amino-3-

hydroxyphenyl)adamantane and 2,2-bis{(4-amino-3-



phenoxyphenyl )t et raadanmant ane, bi s(3-am no-4- hydr oxy-
phenoxyphenyl ) hexaadamant ane and bi s(4-am no- 3- hydr oxy-
phenoxyphenyl ) hexaadanmant ane; a bi s-o0-am nophenol conpound having

i n mai nhandosivodbealydi) asianhereat ;an adarerbaltopithYtt UbRpoandl BHPing
havi ng an adamantane structure or a plurality of groups having an
adamant ape aStbUet ¢he isUeRed®of a group having an adamantane structure
bi s(5- adamantyl - 3- am no- 4- hydr oxyphenyl ) adamant ane, bi s(5-

adamant yl,-8- agi B%”(3h)é91&9>6¥@hﬁ%%%ﬁg_@ﬂ?%@aaﬁbﬁ(:ﬁpédaﬂﬁghﬂémino—}
3- am no- 4- hydr oxyphenyl ) tri amant ane; " bi s{5- adanant'yl -"3- am no-

4- hyd bi s(5-ad tyl,-3-am no- 4-
hyd¥o;§§¥§%§%¥hé%§g22§ggﬁé?@ Pg(gﬁggéﬁﬁggggpgﬁénino-4- hydr oxyphenyl )

bi adamant ane, bi s(5-adanmantyl - 3- an no-4- hydroxyphenyl)tri adamant ane,
bis(5-aggﬁﬁﬁFbe§g¥%3g5}ﬁma §8P8X§bﬁ§ﬁgF?m¥EPF§§danantane and

bi s(5-adamant yl - 3- am no- 4- hydr oxyphenyl ) hexaadamant ane; and the

li ke. AHYQFQ§§98P8M6)t§&éWa§ apemePhyI(3grBapo—4n et hyl group, a
propyl group and a butyl group, a fluoroal kyl group such as a
fIuorongwﬁypxgpbﬁpyl)éetta@m@etﬁybrgbéamﬂ—amﬁhuoﬁopropyI group and a
fluorobutyl group, and the |like may be bonded to the adanmant ane
struct uhgdrorkyphengiotpthaginagtaneadamanBaarisbryeture. Solubility in
a 56 solvent and heat resistance can be further inproved by

i ntrodubiydgoanpakkyl ) geadpmahvehBeandsybstutuhigp-with fluorine
contributes to reduction in dielectric constant. As the _ _
b'S'0'aH&ﬁQBQ?ﬁHEn?QWH@QQQmQBHHBbS'%?2?§~9L9H9n053¥h89 ABmBbhkyclic

structure, there may be listed 9,9

anin0'4hg¥g58X¥herH¥h%fEHQEﬁn%hegegfbgsg§ﬁ9Q199§4é?yg£8é¥é having an

adamantane structure such as bis(3-amino-4-hydroxyphenyl)
biadamantane, bis(4~amino-3-hydroxyphenyl) biadamantane,
bis{3-amino-4-hydroxyphenyl)triadamantane, bis(4-amino-3-
hydroxyphenyl) triadamantane, bis(3-amino-4-

hydroxyphenyl) ftetraadamantane, bis(4-amino-3-

hydroxyphenyl) tetraadamantane, bis(3-amino-4-
hydroxyphenyl)hexaadamantane and bis(4-amino-3-
hydroxyphenyl)hexaadamantane; a bis-o-aminophenol compound
having in a main chain thereof an adamantane structure, a
group having an adamantane structure or a plurality of groups
having an adamantane structure and an ether bond such as 1,3-
bis(3-amino-4-hydroxyphencxy)adamantane, 2,2-bis(3-amino-4-
hydroxyphenoxy)adamantane, 1,3-bis{4-amino-3-
hydroxyphenoxy)adamantane, 2,2-bis{4-amino-3-

hydroxyphenoxy}adamantane, bis(3-amino-4-



phenyl ) fl uorene, 1, 3-bis(3-hydroxy-4-am nophenoxy) benzene,
1,3-bis(4-anino-3-hydroxyphenoxy)benzqﬂg, 2, 2" -di hydroxy-3, 3" -

di am nobi phenyl, 2,2'-bis[4-(3-hydroxy-4- am no) phenoxy] bi phenyl and
the like. [0054] In the case of using the bis-o-am nophenol conpound

conpri si rou vi.n he alcyclic structure represented by
fo?ﬁulah?%f%gspgﬁgon ?%ﬁgggggﬁPﬁ’t%légé—?ﬂénoa'Earboxylic aci d
conpoun aving.the struycture represented b formula (6) as the
diggrbogyBF8X¥gP8n85 gﬁﬁ@?nﬁapegxﬁﬁﬁﬁéfamﬂgoré“alIomed to use a

di carboxylic acid conpound having an alicyclic structure in place of
"Ar" of WWEFRHVRNERPXYWRIFRNRE e Re PPAAraMONORO in fornul a (6)

That is, a dicarboxylic acid conpound having an alicyclic structure
i n a mahadehayphenhsyedt ipmpnbenasebdisO3-amsnbhé-di car boxylic acid
conmpound, a dicarboxylic acid conmpound conprising no group having an
al i cycl hgdsbryphenexghyeheaunedtaAs, t besdieamnbasyBi-c acid conmpound
having an alicyclic structure in a main chain thereof, for exanple,

there maydkexhbakadxyadampabanadhear bexylBcapchd-a- _
bi adamant anedi car boxylic acid and 57 tetraadamant anedi carboxylic

aci d. FH&HE%%yFﬁ@nék§¥he959HQE?§ﬁQ,g?gag4ﬂ§ﬁP¥b—§L°Up1 an et hyl

group, a propyl group and a b uor oal kyl group such as

2 1) or BB BB Reo LSRRI 9L 2UPy RoLLYOLORE STV S0 ond

Rl IR S TPE A LRI RN PR LR S
bis (3-amino-4-hydroxyphenoxy)triadamantane, bis(4-amino-3-
hydroxyphenoxy) triadamantane, bis(3-amino-4-
hydroxyphenoxy) tetraadamantane, bis(4-amino-3-
hydroxyphenoxy) tetraadamantane, bis{(3-amino-4-
hydroxyphenoxy) hexaadamantane, bis(4-amino-3-
hydroxyphenoxy) hexaadamantane, 1,3-bis(3-amino-4-hydroxy-
phenoxyphenyl)adamantane, 2,2-bis(3-amino-4-hydroxy-
phenoxyphenyl) adamantane, 1,3-bis(4-amino-3-hydroxy-
phenoxyphenyl)adamantane, 2,2-bis{(4-aminco-3-hydroxy-
phenoxyphenyl)adamantane, bis(3-aminc-4-hydroxy-
phenoxyphenyl)diamantane, bis(4-amino~-3-hydroxy-
phenoxyphenyl)diamantane, bis(3-amino-4-hydroxy-
phenoxyphenyl) triamantane, bis(4-amino-3-hydroxy-
phenoxyphenyl) triamantane, bis(3-amino-4-hydroxy-
phenoxyphenyl) tetraamantane, bis{4-amino-3-hydroxy-

phenoxyphenyl) tetraamantane, bis({3-amino-4-hydroxy-

phenoxyphenyl) hexaamantane, bis(4-amino-3-hydroxy-



resi stance can be further inproved by introducing an al kyl group.
Further, substitution with fluorine c ributes to reduction in
dielectric constant. As the dicarboxylic acid conpound conprising no
group having an alicyclic structure, there may be listed 9, 9-

bi scarb henylflu ne, _9,9-bis[(4-carboxy-phengxy) -

phony! | PreBPEnErca Y3l BREraleRFabRy. Fhendxoy baR Snav Bosy-
bis[(4-cgrbox§-ghen xyéjghenyl%biphenyl and the like. In a

conbi naPl'GRCEYPRRBY DY sPd>HATMABPRABRI Pe8hPoardnand "dfEarBoxyl i ¢ acid
conpound, both of the conpounds are preferred to have a group having
an al | cPERNEXEPRABYLI ebiAdaBRrEBEANEe BBFAPNaMIper§bBHdEREYDI € resin
with lower dielectric constant and excellent heat resistance. Mre
speci fi phkhpgryphenyd) prébdambhéeane, ubést heabiseo3anydophRegnol conmpound
having the structure represented by fornula (4) and the dicarboxylic
acid cphpaurgphauydgti-hedamanettee vepresentad-bynfaroul,a (6), the
bi s- 0- am nophenol conpound having the structure represented by

formul aphédhoapdnthel diearbaxyhbatastd 95poURdi Aavingy@poxalicyclic
structure in a main chain thereof, and the dlcarboxyrlc acid

COMPOUNgnaYk)Bnkhg1 ptEHELUNENLARLASENL 2D (Y aRno LRI AYLACLE) and Lhe

bi s- 0- am nophéno npound havi ng rcyclic structure Tn a main

chal L IARABLygh oL e YRR 5052, BB L agenensL gammeyns and

gggg?;gg pgggyghgggy?éggggdggggtgggPogngisggzaggnog%égglf8gmpound
having in main and side chains thereof an adamantane
structure, a group having an adamantane structure or a
plurality of groups having an adamantane structure such as
bis(5-adamantyl=-3-amino-4-hydroxyphenyl}adamantane, bis (5~
adamantyl-3-amino-4~hydroxyphenyl)diamantane, bis(5-adamantyl-
3-amino-4-hydroxyphenyl) triamantane, bis(5-adamantyl-3-amino-
4~hydroxyphenyl) tetraamantane, bis(5-adamantyl-3-amino-4-
hydroxyphenyl) hexaamantane, bis{5-adamantyl-3-amino-4-
hydroxyphenyl) biadémantane, bis{5-adamantyl-3-amino-4-
hydroxyphenyl) triadamantane, bis(5-adamantyl-3-amino-4-
hydroxyphenyl) tetraadamantane and bis{5-adamantyl-3-amino-4-
hydroxyphenyl) hexaadamantane; and the like. An alkyl group
such as a methyl group, an ethyl group, a propyl group and a
butyl group, a fluoroalkyl group such as a fluoromethyl group,
a fluoroethyl group, a fluoropropyl group and a fluorobutyl

group, and the like may be bonded to the adamantane structure

or the group having an adamantane structure. Solubility in a



[ 0055] A nethod for producing the pol ybenzoxazole resin precursor

wi |l be described further in detail. FRqor exanple, a polybenzoxazole
resin precursor having an adanmantane structure can be obtai ned by
the reaction of the bisam nophenol conmpound having an adanant ane
structurelmjt tge di arbox¥%ic acid conpgung having an adanmant ane
struct uf8:-"°RS ah eQﬁﬁ%l@eﬁﬁ ANESr 8Bt POnTHELRBH, TTBFCERanBYe, there
may be nentioned the acid_chloride nethod. Specifically, in the
presence6FCGUEARY| §Bt 2dk¥h dECNPN -t fOHNHN Y 1qhearith

di carboxylic acid and an excessive anount of thionyl chloride are
reactedfiporé6ﬁ1F@ﬁﬁéih@ﬁﬁé to sbductigoCinAflieteckyaporanihgnexcess
t hi onyl chloride by heating under reduced pressure, a residue is
recrystal |l i zedAsu the dosotvemisudtierasl dexanend ocaoilyai ird car bppodp
acid chloride. Next, the dicarboxylic acid chloride thus obtained and

the bi sagiyaaphenoklceppotindsarecdiusspl vedrenmaypptari spkyens o-sugh3as
N- et hyl - 2- pyrroli done and N, N -di net hyl acetam de, and reacted at

-30C 1 0,RbAYL 4L AQAYERYPEHARYL §£1Qbrahe! 09Ty -L EOPEL 8hYRS-1 O #BPYL, 80C
or less, in the presence of an acid 59 acceptor such as pyridine,

thus_obl.aip(Agcd, 0ol ¥Renz0%ageLes f680, DL eCUho0L RAXLRY) By yene

adamant .tyucture..A.nUnber epeéati ng uni préecursor
9 10t TPSChELBLLY L B BULRLELSLABLY. LT 3 20 008, 20dy
range RS SbRiptenyl s b, b Y 20, MPLKRDL LYY gre excelTent.
amino)phenoxylbiphenyl and the like.
[0054]

In the case of using the bis-o-amincophencl compcund
comprising the group having the alicyclic structure
represented by formula (4), it 1s not necessary to use the
dicarboxylic acid compound having the structure represented by
formula (&) as the dicarboxylic acid compound. For example, it
is allowed to use a dicarboxylic acid compound having an
alicyclic structure in place of “Ar” of formula (7), which is
the formula of Ry in formula (6). That is, a dicarboxylic
acid compound having an alicyclic structure in a main chain
thereof may be used. 0Or, as the dicarboxylic acid compound, a
dicarboxylic acid compound comprising no group having an
alicyclic structure may be used. As the dicarboxylic acid
compound having an alicyclic structure in a main chain

thereof, for example, there may be listed

adamantanedicarboxylic acid, biadamantanedicarboxylic acid and



Instead of the acid chloride nethod, the active ester nethod may be
used. In the active ester nethod, for gxanple, benzotriazyl ester is
prepared by reacting the dicarboxylic acid chloride and

1- hydroxybenzotriazole, and the ester conpound is reacted with the

0 sem 1980e00LEgTROUR: B 00N LB e O EDOUE St qrc

af orenenti one atermn the resin pr

reacted with_a of uncti onal rboxylic acid conpound or a

o- aninoSﬁeﬁopeggggogﬁauPSoFﬂbﬁﬁﬁyg %OHPSOFVEH?pgﬁdQHEHP aFas?S?ﬁﬁﬁé
can be further inproved_thereby. As the nonofunctional carboxylic
aci d coHpBURd, af HUCEREMSYE, gFﬁéPeSHﬁp BE Fi SLBATBEAEDYL @RPVPI de,

4- adamantyl benzoic acid chloride and the Iike. As the o-am nophenol
conmpoundlupspethuipbsouphere L huyproprPPyl edrouanindpaehbhiprabutyl
adamant yl - 2- am nophenol and the like. [0056] 1In the present

i nventi gnpups andethedlfige dehydeabbndednto thaggebosuhevieacéhon of
t he conpound having the structure represented by fornula (1), for

exanpl eadtheneaneysbeukttated asoheastilingy et hodsoBrerd rai atdan net hod
using an active energy 60 ray such as a mcrowave, visible Iight

ray, WrEaysaRfc&- Eay. beaEQrHﬁbﬂglﬁgkaerﬁ @Bt?&dﬁefﬂ agnaf) kyl
el ectron beam and so on. Hereinaf cl 03|ng rlngs of

the pol yiglde Fesii.Preaisor APty er@lo&%%eeéoe&@ GRSt

wil | e present i1nvention, a pol st n

Obta'nedeductlon in dielectric constant.

As the dicarboxylic acid compound comprising no group
having an alicyclic structure, there may be listed 9,9-
biscarboxyphenylfluocrene, 9,9-bis|[ (4-carboxy-phenoxy)-
phenyl]fluorene, 1,3-bis(4-carboxy-phenoxy)benzene, 2,2'-
bis[ (4-carboxy-phenoxy)-phenyl]biphenyl and the like.

In a combination of the bis-c-aminophenol compound and
dicarboxylic acid compound, both of the compounds are
preferred to have a group having an alicyclic structure in
order to obtain a peclybenzoxazole resin with lower dielectric
constant and excellent heat resistance. More specifically, it
is preferable to use the bis-o-aminophenol compound having the
structure represented by formula (4) and the dicarboxylic acid
compound having the structure represented by formula (6), the
bis-o-aminophenol compound having the structure represented by
formula (4) and the dicarboxylic acid compound having an
alicyclic structure in a main chain thereof, and the

dicarboxylic acid compound having the structure represented by



by dehydration and ring closure reaction of the above- nentioned
pol yi m de resin precursor. For exanplegthere are methods such as
carrying out a reaction by heating ina tenperature range of 150 to
300C for five mnutes to 24 hours, irradiating with U/-ray and

i rradiatli it n l ectron_beam .ln the present invention, a
polybengggggg%eQPZsﬁﬁgiggeog%ﬁrﬁéﬁmBQOHéﬁyaga?P3ﬂoﬁﬂ§ E?anglﬁgure
reaction. of tEe above- nenti oned pol ybenzoxazol e resin precursor. For
exanpl e311FKEF&CaPETHEEHEEs 1BuBhMES P GPF YT NERBEECE react i on by
heating in a tenperature range of 150 to 425°C for five mnutes to
24 hours, irrbdlidtehg WrHEALTayd s | QT AR RN W tePTErPund ettt on
beam [0057] 1In a nethod for preparing the pol yphenyl ene ether, for
exanpl e¢ichebpalypheaglidnetbeherheanthe sbvuenmenbyonhd bieacti on of
a bi sphenol compound with an aromatic conpound having a difluoro

group uadénobhshoclcoondpbiinds. ah8088tarboxal ret boddf esmpoepasi ngytbe
pol yester, for exanple, the 61 polyester can be obtained by the

reacti opiQkdarbkspbepolmee@rROUBE . W th a di carboxylic acid conpound
by the acid chloride nethod or the active ester nethod. [0059] As

the bi sphgfelconpound, for exanple, there may be Iisted a bisphenol
conpound havi hg an adamant ane structure and

A method for producing the polybenzoxazole resin
precursor will be described further in detail.

For example, a polybenzoxazole resin precursor having an
adamantane structure can be obtained by the reaction of the
bisaminophenol compound having an adamantane structure with
the dicarboxylic acid compound having an adamantane structure.
As an example of this reaction method, for example, there may
be mentioned the acid chloride method. Specifically, in the
presence of a catalyst such as N,N’-dimethylformamide, the
dicarboxylic acid and an excessive amount of thionyl chloride
are reacted at room temperature to about 130°C. After
evaporating excess thionyl chloride by heating under reduced
pressure, a residue is recrystallized with a soclvent such as
hexane to obtain dicarboxylic acid chloride.

Next, the dicarboxylic acid chloride thus obtained and
the bisaminophenol compound are dissolved in a polar sclvent
such as N-methyl-2-pyrrolidone and N,N’-dimethylacetamide, and
reacted at -30°C to about room temperature, or at room

temperature to about 80°C or less, in the presence of an acid



a fluorene structure such as 9, 9-bi s(4-hydroxy-phenyl)-2,7-

di adamantyl - fl uorene and 9, 9- bi s[ (3- hygy oxy- phenoxy) - phenyl | -

2, 7-di adamantyl fluorene; a bi sphenol conpound having an adanant ane
structure and a benzene structure such as 1, 3-

bi s(3- hydr - phenaoxy) -4, 6- di,adam | - benzene; a_bi sphenol conpound
navi g SiCSHARANCARE BFr BEFAre Bnd ‘RURABRCASNERE 2oPPadpapaongoore

bi sphenol conpound havi an adamant ane structure and an ant hracene

struct uF&s+3 BrSpHHERBK Egﬁﬁﬁgnanhé@?ﬁ@néﬁneaaéﬁﬁﬁFHﬁ%'stﬁLR%WF§¥7éﬁa a
bi phenyl structure such as 2,2'- dihydroxy-5, 5'-diadamantyl -biphenyl
and 2, 2¥€BP3F3nAyHR6%XY- OphERBXPFe5uEsodi ABaRaht jPepipheayly dhdltae

| i ke. The adamantane structure may be selected fromthe

above- nenti phedersbiucfuras2havi Ag08A, adadambanepsefacebtieg fsom 5 to

mnimumunit. A binding position of the adanantane structure may be

optionallD9. skt ectedndmiosr tdie ramnget spechditesd by frorthd ardrlde, The
di carboxylic acid conpound may be selected fromthe dicarboxylic

aci ds usegetonithespoliphenzoxazal RokRebA1iPLEEUESORcel DORP] As the
aromati ¢ conpound having a difluoro group, for 62 exanple, there may

be listed a dif{uoro, gompound havyng, a0-; adapmniane st ucture and a.

fluorene structure such as 9, 9-

bi s(4-f - - -di adamant yl -f | uor ene and 9: bi 3-

Tl oor o, BHERSAPREWLL. fulyCl R T Yo M0 Sl A chaliy | S8 xamole,

conpoung haan an_adamant ane structure and a benzene structure, such
PEEStrTa d

as 1, 3- 6¥b- BRERGXYT- REBPAr SHaR¥nf§REEING the dicarboxylic

acid chloride and l-hydroxybenzotriazole, and the ester
compound is reacted with the bisaminophenol compound at room
temperature or above as aforementioned.

Also, a terminal end of the resin precursor may be
reacted with a monofunctional carboxylic acid compound or an
o—aminophenol compound. Sclubility in a solvent and heat
resistance can be further improved thereby.

As the monofunctional carboxylic acid compound, for
example, there may be listed benzoyl chloride, 4-adamantyl
benzoic acid chloride and the like. As the o-aminophenol
compound, for example, there may be listed 2-aminophenol, 4-
adamantyl-2-aminophenol and the like.

[00586]

In the present invention, as a method for dehydration and
ring closure reaction of the compound having the structure
represented by formula (1), for example, there may be listed a

heating method, an irradiation method using an active energy



benzene; a difluoro conpound havi ng an, damant ane structure and a
napht hal ene structure; a difluoro conpound having an adanmant ane

structure and an ant hracene structure; a difluoro conpound havi ng an
adamant ane structure and bi henyl such a

o i FPdorteh. 8% & BOSRANCYE: bSRARF dighs 3av, DV-ray and X-ray,
bIS(3 fl uoro- phenox ).-5, 5" -di adamant y| - bi phenyl ; and the like. The
adanmant 2RE SELO6t aF& iRy TRE18E1 0Bt 8HCPr 8 PRecaBEVEONNBARTONRHE SO
structures having an adamantane structure as a mninumunit. A

bi ndi ngCpesi tebpl vt ddembpdantostelesing riwgs bef opté amal yiymide
selected fromthe range specified by formula (1). [0061] The
conpoundekanvi pgethesstr aotiupelybpnesentedebyebonnpkacugidrmaylhbave a
group capabl e of causing a crosslinking reaction with the conpound
or a crasskirikenag agent to be hereinafter described in a side chain,
chain end or main chain thereof. Thus, solubility in a solvent and

heat resistange €ga P@Séﬁ@rPN@@nEi6ﬁheé p&BPEEI @ | Yasid 18 obtained
preferable that the conpound havi ng t he structure represented by

fornu'abglhggg c1grouRgcapall e 6L,causL0g, o6r gysLynkigg, Leact i on

wth a6 |n I ng agent “to escri ow since in this
case a ssl | reaﬁtlon occurs between the co nd and the

crossllnﬁlnéogaenpo oMt Rat TESeHoRSFPRRPRG " de %?t?x P restTr e 3Hm

can be |ncre sed and heat resistance of the sane can be inproved
furt her®e E]such as carrying out a reaction by heating in a

temperature range of 150 to 300°C for five minutes to 24
hours, irradiating with UV-ray and irradiating with an
electron beam,

In the present invention, a polybenzoxazole resin is
obtained by dehydration and ring closure reaction of the
above-menticned polybenzoxazole resin precursor. For example,
there are methods such as carrying out a reaction by heating
in a temperature range of 150 to 425°C for five minutes to 24
hours, irradiating with UV-ray and irradiating with an
electron beam.

[0057]

In a method for preparing the polyphenylene ether, for
example, the polyphenylene ether can be obtained by the
reaction of a bisphenol compound with an aromatic compound
having a difluoro group under basic conditions.

[0058]

In a method for preparing the polyester, for example, the



As the group capabl e of causing a crosslinking reaction, for
exanple, there may be listed a functiaonal group having an acetyl ene
bond (a carbon-carbon triple bond), a biphenylene group, a cyanate
group, a maleinmde group, a nadimde group, a functional group
having a_vinyl bond (a carbon-carbon _double bond), a .,
cyclopeﬁ?é&?éﬁﬁf 5?8u§eaﬁhgﬁﬁ3egi 8.t%ﬁeraﬁﬁﬁboncéﬁaﬁlElﬁPhﬁﬁﬁéing a
crosslinkin% reaction is preferred to _have a polynerizable
unsat ur SPBACHBA YitRDt 8r Ad CBEFPRRYALICT gL GPRPOHRE PHckkasedifeat
resistance. Also, a group conprising carbon and hydrogen and not
conpri sFRgcainet aeshranrrstish astavai esbgenmatbadand oxygen atomi s
preferable since dielectric constant can be kept |ow. The group
capabl e 690584using a crosslinking reaction is especially preferred
to have an acetylene bond in ternms of high reactivity and i ncreased

heat resistanze.tihs lanssidesi nedtiipdmahi £ dexGHPES) | ttkadd engf awp s
i ntroduced into the conpound having the structure represented by

formul a1 d}edaachosphRkabbenBbaHR hBBYnBeaR0AHARAREahE 8+ PRRPHBE and
that will introduce the structure repreSented by forrmula (1), or a

crosel | Bkable-groua: ey, be coBhLacd et fohent BTy Lo

copol yneri ze € nononer 't u rutture
represente by . formula (1). The.differ onmer containing, a
Cr st MERPERYF S TLhEF Bk aMfoRoner tonsr N eRRg U PURESK BRGNS Bhb-
havi ng an_ acetyl ene bond, for exanple. As the nononmer conprising a
functi ohal' “grBHETRRVY hgTAHOAEREYI BnelPBRENCLhEPBPARYIpRAY Y edD

adamantane structure and a benzene structure such as 1,3-

bis (3-hydroxy-phenoxy)-4, 6-diadamantyl-benzene; a bisphenol
compound having an adamantane structure and a naphthalene
structure; a bisphenol compound having an adamantane structure
and an anthracene structure; a bisphencl compound having an
adamantane structure and a biphenyl structure such as 2,2'-
dihydroxy=-5, 5’ -diadamantyl-biphenyl and 2,2’-bis(3~-hydroxy-
phenoxy) -5, 5’ -diadamantyl-biphenyl; and the like. The
adamantane structure may be selected from the above-mentioned
structures having an adamantane structure as & minimum unit. A
binding position of the adamantane structure may be optionally
selected from the range specified by formula (1).

The dicarboxylic acid compound may be selected from the
dicarboxylic acids used for the polybenzoxazole resin
precursor.

(0060}

As the aromatic compound having a difluoro group, for



the follow ng nononers. As a dicarboxni'c aci d compound having an
acetyl ene bond, there may be |isted 5-phenyl ethynyl isophthalic
aci d, 5-(4-phenyl ethynyl - phenoxy)-isophthalic acid, 5-ethynyl

i sophthalic_acid, K 5-(4-ethynyl-phenoxy).- .isophthalic acid, .

5 o RtS TR Ry PEF SoBrYGE: & 18LF, A5ui £18880" BBnpSuR faving an
phenyl et hynyl - adamant ane- |, 3-di carboxylic acid and the like. As a
bi sam nBFRBABIL2BEPEGHETHES AGdaR ALBPYFBReShERALUERePBChNAy Bed-
listed 2, 7-bisphenyl et hynyl -9, 9-bi s(4-hydr oxy- 3-am no-
phenyl)bﬁﬁdérégéprgrph§ﬁ§ﬂhyﬁyW=§%§dbm30ﬂyhyﬁluﬁyeﬁeaﬁhﬁo9r9—bi8{{3"
phenyl)-fluorene, 2,7-bisphenyl ethynyl -9, 9-bi s[4-(3-hydroxy-4-

am no- pliénoxyypphenyl) ~bheoyéhe?, 2-diddembyhyl - 91 Qobesgd- §3difluorec
hydr oxy- 4- am no- phenoxy) - phenyl ] -fl uorene and the Iike. [0063] Wiile

there isompopadt hawhag bhmhlaihhaBahe atedEegubaindwWei Bhhzehet he
conpound having the structure represented by fornula (1), a nunber

aver agesepl,eeuk-ar swehg i b .Sy PLete -
3,000 to 50,000, nore E%egg?aﬁgﬁ‘gf?%R?E?B%%Q?8k§b,%o%.aﬁﬁﬁﬁm%ﬁggl

I
oo BYEEads, o A Ab ML ARboub Mol Bl ey QUERaMETLY SfcLOELEENOC

nore, a resin fi er heat si st ance er na

deconposahi lit n.65 be_ stably obtagiped. Wen the nunber average
1ol ecut 8B BHPREORAFRRS SERECARBE! Fi o PP e neorangedonaTead . o
material wth nore excellent solubility in a solvent can be stably
obt ai ne@9eMRABEENR, SERECRURBef"dvePagBt ibpeelfaf tuBFERES { My) dbE L upro

present invention is a polystyrene equivalent nol ecul ar wei ght
measur e8OBYOLRE Hevipear Aratfonaohrbratbgraphye(&PC) biphenyl structure

such as 2,2’ -difluoro-5,5" -diadamantyl-biphenyl and 2,27 -
bis (3-fluoro-phenoxy) -5, 5’ -diadamantyl-biphenyl; and the like.
The adamantane structure may be selected from the above-
mentioned structures having an adamantane structure as a
minimum unit. A binding position of the adamantane structure
may be optionally selected from the range specified by formula
(1) .
[0061]

The compound having the structure represented by formula
(1) may have a group capable of causing a crosslinking
reaction with the compound or a crosslinking agent to be
hereinafter described in a side chain, chain end or main chain
thereof. Thus, sclubility in a solvent and heat resistance can
be improved further. Especially, it is preferable that the
compound having the structure represented by formula (1) has a

group capable of causing a crosslinking reaction with a



[0064] In the resin conposition of the present invention, the
conpound having the structure represerfi®d by fornula (1) may be used
in conbination of two or nore. Desired high heat resistance, a
desired low dielectric constant, a desired high elastic nodulus and
a desi r edobewihknegr agrpansicobecdeftirébedt betan béneasihythbtataed by
appropriately mxing two or nore conpounds wth advantageous

propert cesssiuechiag acaenhbnabtenrsobe8weenpeHadcbaybngdt BEIgERYP
capabl e of causing a crosslinking reaction with a conmpound havi ng

nore al teyekilenkshhUELBRES, sasthhe 80599§Q§§nﬁ§ﬂbngehg§t§tBECQUEQSln
represented by formula (1) [ 0065] Next, a crosSlinking agent w |

be deSCEhQﬁdcaﬁ geosskh-akiRg agante9f %le LEReat kn¥ﬁgtégﬂecggﬁa%53

in a nolecule two or nore groups cap ab causl crosslirn

reactio h | i nki ng agent and/ or between the conpound
havi ng ?ﬁgképFéc 5%é8§%presented by fornmula (1) and the crosslinking

agent (h?éﬁégifter may be sinply referred to as a crosslinkable
group or | i nkabl e 66 groups) As a nmethod for causing a
crosslinking reaction, there may be |isted a heating method, an
i rradiation methoene USFORP PR @ sinayR TS Slsl K A E reRate,on ,
visible light ray, UV-ray and X-ray, and using active radiation such
as an &becerenpbeaniharsemhgdbasihgtadnet dhincatahydt groadi baving an
initiator, acid, base or so on; etc. Such nethods may be used
acetylene bond (a carbon-carbon triple bond), a biphenylene
group, a cyanate group, a maleimide group, a nadimide group, a
functional group having a vinyl bond (a carbon-carbon double
bond), a cyclopentadienyl group and the like. The group
capable of causing a crosslinking reaction is preferred to
have & polymerizable unsaturated bond in terms of high
reactivity and increased heat resistance. Also, a group
comprising carbon and hydrogen and not comprising a heteroatom
such as a nitrogen atom and oxygen atom is preferable since
dielectric constant can be kept low. The group capable of
causing a crosslinking reaction is especially preferred to
have an acetylene bond in terms of high reactivity and
increased heat resistance. As an embodiment in which a
crosslinkable group is introduced into the compound having the
structure represented by formula (1), a crosslinkable group
may be contained in a monomer that will introduce the

structure represented by formula (1), or a crosslinkable group

may be contained in a different monomer to be copolymerized



i n conbination. Anong them a heating nethod is preferable since it
requires no additives to pronote a crqﬁﬁlinking reaction, addition
of unwanted conponents can be inhibited, and side reactions are
relatively unlikely to occur. The crosslinking agent of the present

i nvention,_contai ns referably. .to ten crosslipkable groups in
nnleculg}téng “nBre° F£f§P5E|%lﬁﬁgngr?gﬂFecgﬁﬁsFPﬁﬁa FEggFﬁgﬁggeV£%ﬂ
a nunber of the crosslinkable groups is the lower Iimt of the

range oPYnbPE™U¢Roddl i nking density can be inproved and a resin film
with high heat resistance can be easily obtained. Wen the nunber of
the crosslinkabie ¢Fbipeents nercnpherotigdningfa tdreesahigekarle exmumn
existing ratio of unreacted crosslinkable groups is small. Either of
t he cas®syi bet huponpmeferabbeisfif@66] fAsct henet ogsbiupkhbtrengrenp, for
exanple, there may be |isted a functional group having an acetyl ene

bond (aacatbasnecavhan toirpkeahpnd), ms ftHE ti®aheOrOiHp b g A
vinyl bond (a carbon-carbon double bond), a nmaleimde group, a

nadi m deungt@dRa1agbbapenyl,eng gﬁOHEetﬁlEM@nﬁéﬁdgr@H@ream§§ be listed
cycl opent adi enyl group and thé like. The crosslinkable group is

pref er abhy 801 YBgthaNabaghgup Nyl ng & palyIRH 2801 o WA Sl ing

bpnd such as an ace ene bond (a car on- car bon . d

2nd i noPBaded REGH o BES¢ aRE SRSy, Bhp onEr & RESRK BB

hydrogegsgg tggﬁigogggg?igg(3—phenylethynyl~phenoxy)—isophthalic
acid, 5-ethynyl isophthalic acid, 5-(4-ethynyl-phenoxy)-
isophthalic acid, 5-adamantylethynyl-isophthalic acid, 5-
phenylethynyl-adamantane-1, 3-dicarboxylic acid and the like.
As a bisaminophenol compound having an acetylene bond, there
may be listed 2,7-bisphenylethynyl-9,9-bis (4-hydroxy-3-amino-
phenyl)} ~-fluorene, 2,7-diethynyl-9, 9-bis(4-hydroxy-3-amino-
phenyl)-fluorene, 2,7-bisphenylethynyl-9,9-bis[4-(3-hydroxy-4-
amino-phenoxy) -phenyl]-fluorene, 2,7-diethynyl-9,9-bis[4-(3-
hydroxy-4-amino-phenoxy) ~phenyll-flucrene and the like.

[0063]

While there is no particular limitation to a molecular
welght of the compound having the structure represented by
formula (1), a number average molecular weight (Mn) of the
compound is preferably from 3,000 to 50,000, more preferably
from 5,000 to 30,000. When the number average moclecular weight

(Mn) is the lower limit of the range or more, a resin film

with higher heat resistance (high thermal decomposability) can



het er oat om such as a nitrogen atom and oxygen atomis preferable
since dielectric constant can be kept é w. A functional group having
an acetylene bond is especially preferable in terns of high
reactivity and increased heat resistance. Specifically, as the

functlo n cetylene bond, there be |jsted an

et hyny! 28y S0RBIEnOBEPoREE ¢ BEBST T e MANEt hy AR HDUP Laich o6 4 1oht
phenyl et hynyl roup, a nap hthyleth%nyl group, an anthrylethyn

group, 4M3) bﬁe%?? BPBRSpy AL tgPEU! ear&nﬁﬁeﬁyl1855ut§n?ﬁt@Féé§ whHtB-
phenyl - 5- hexynyl group and a 8-phenyl -7-octynyl group; a chain
aliphatm@r§uﬁ§ﬁﬁﬂ3?é§ echyhyligvoap sueshluens taprbpyaykblyrobpained.
1- butynyl group, a 2-butynyl group, a 1-hexynyl group, a 2-hexynyl
group, He8ehexyhiik gnobprandeaadehexynylilagreapgha ¢Mabli efakthphatic
substituted ethynyl group such as a cycl ohexylethynyl group, a

bi cycl op2edehtheptrghet Bynyk @r pupystaneadasgnl vhethAY vb1 8EQURr Reight
3-cycl ohexyl - 2- propynyl group, a 4-cyclohexyl-3-butynyl group, a

6- CyC|OR@é¥hr5dh§§YBME 9&9”9erﬁ@9t§o§ exebﬁﬁéégkagngCR&?&k group; an
alkynyloxy group such as a 2-propynyl oxy group, but ynyl oxy

group, ap g ynyloxy group, a 2-hexynyl oxy group, a 3-hexynyl oxy
group, a 4 hexynyloxy group, a 5- hexynyl oxy group a

2- hept ynyl oxy gro - he 0X u 4- he | oxy, grou a
5- hept ynyl oxy %ﬁ% %%%l% %"PTP%% wﬁ%@f tﬁﬁ)%rPr% §t T ﬂ'ﬁﬂ
group such as a butadiinyl grouE a phenyl but adi i nyl group, a 1 3-
pentad.FﬁvpoaPauBaVéna Eel shexy UFe3¥SEF§a?FH9¢ B¥ofiprandaall) may

, 4-pentadi i nyl oxy group; and the like. A hydrogen atom of the
be used in combination of two or more. Desired high heat

resistance, a desired low dielectric constant, a desired high
elastic modulus and a desired low linear expansion coefficient
can be easily obtained by appropriately mixing two or more
compounds with advantageous properties, such as a combination
of a compound having the group capable of causing a
crosslinking reaction with a compound having more alicyclic
structures, as the compounds having the structure represented
by formula (1).
[0065]

Next, a crosslinking agent will be described.

A crosslinking agent of the present invention contains
in a meolecule two or more groups capable of causing a
crosslinking reaction with the crosslinking agent and/or
between the compound having the structure represented by
formula (1) and the crosslinking agent (hereinafter may be

simply referred to as a crosslinkable group or crosslinkable



group contai ning an acetyl ene bond may be substituted with a
fluorine atom a nethyl group, a neth group, a trifluoronethyl
group or the like. Anong them a crosslinkable group selected from
an ethynyl group, a phenylethynyl group, a (4- nethylphenyl) et hynyl

group, ggﬁﬁﬁgﬁhylféhquétﬁggu ro éﬁﬁ%ﬂ¥;$9%$q%% %ﬁ%ﬁgcn¥éaé%lon,

t - butyl group, an ada

3, 5-di Iadana tyleth | grou referable. Especially, an
ethynyrﬁéﬁﬁﬁpmﬁg ?g é?ﬁ%gy gPPEEBE BF EgﬂrnRﬁbFEr@gbﬁEéOan%thOd

mol ecul e may be the same or different fromeach other. [0067] As a
speci fi ESéREnPRea6E1¥ACANGTEV053Yi ARFRAgaaganPicretare, nuyshele light
mentioned a crosslinking agent having a structure represented by the
f ol | owi gyt oPukray( 8hdoK-theg, | eke. up0088hctiFer ratlaaBioA- ¢Brp £8)ahn
this fornmula, "A" is an organic group; "B" is a crosslinkable group
of the ellesskbnkbagmagentzthnd Upinpgsaame68l catelgstpfr2doealor e,
preferably an integer from2 to 10. [0069] As the organic group "A"

in formihat{8tor} hakedmayabe oki sbedn@neBEOMBEh HAHLEIGE PHA used
bi napht hal ene group, a naphthal ene group, a fluorene group, a phenyl

group, &p ébﬁﬂgﬁxk%ﬁer AOMP £ BeRi PO+ O %Pet cfi'lpé‘g%éé#}am@

group, a di phenyl propane group and a di phenyi hexafl uoropropane

since it requires no additives to promote a crosslinking
reaction, addition of unwanted components can be inhibited,
and side reactions are relatively unlikely to occur.

The crosslinking agent of the present invention contains
preferably two to ten crosslinkable groups in a molecule, and
more preferably two to four crosslinkable groups. When a
nurmber of the crosslinkable groups is the lower limit of the
range or more, crosslinking density can be improved and a
resin film with high heat resistance can be easily obtained.
When the number of the crosslinkable groups is the upper limit
of the range or less, an existing ratio of unreacted
crossliinkable groups is small. Either of the cases is thus
preferable.

[0066]

As the crosslinkable group, for example, there may be
listed a functional group having an acetylene bond (a carbon-
carbon triple bond}, a functional group having a vinyl bond (a
carbon-carbon double bond), a maleimide group, a nadimide

group, a biphenylene group, a cyanate group, a



group; a group having an (aliphatic) polycyclic framework structure
such as an adamantyl group, a 3,5-dip yl adamantyl group, a

3,5, 7-triphenyl adamantyl group, a 3,5,7,9- tetraphenyl adamantyl

group, a 1,1'-biadamantyl group, a 1,2'- biadamantyl group, a

2, 2' - bi adamant rou a 3,3 -di,phenyl-. 1,1 -bi adanantyl group, a
53 o evBTEPREEAdierDY §e0ud ARUNRRTY i oug hd tpoel dnka (8 Ryl
3,3',5,5',7,7'-hexaphen¥l-l,['- bi adamantyl group; a structure

conpri stAgPFRECHABAHL RPcTYREEHSN2AnEr B8RPt RaV BT ye yEPL FNEE hARbE k
structures in conbination of two or nore; and the |ike. However, the
or gani cugpatipranedi honfloprahaagé8innagehpiene bonilt éd thvbenocarbon
Moreover, as the organic group "A" in fornmula (8), the structure
conpri stngpiheboadpmahiicagronpd hodfonat herpohycyebors f#cankaobénd) in
structures in conbination of two or nore may further contain a

| i nki ngtgemEpofsHehhaseabtiviACEhd iR sed ORELt apdsi & hece A A
hydr ogen atom of the organic group nay be substituted with a

fluor!n?r@h@”bom@rﬂ?iﬂ&'CQEBHH’aﬁth9895§én9£H&pmo@ BEhLDPXY1 Q5 0Lp or
a trifluoronethyl group. [0070] 70 "It is especially preferable from

the viengoLnbahn! DEERASEI,NERE LEShSLROGCAhAAb LG, CLOSR! LOKI N

agent has a ‘structure capab of “formng a benzoxazolé'ring by

L1 el ecul ot EMdLaL 0 20d 100-l Spip LERCLLO L1y Bdult1 on Lo

It is a%agc Eggggagkguéhggvggg §£°§§£L9§LQ§ ggggtigagsgécially
preferable in terms of high reactivity and increased heat
resistance. Specifically, as the functional group having an
acetylene bond, there may be listed an ethynyl group; an
aromatic substituted ethynyl group such as a phenylethynyl
group, a naphthylethynyl group, an anthrylethynyl group, a 3-
phenyl-2-propynyl group, a 4-phenyi-3-butynyl group, a 6-
phenyl-5-hexynyl group and a 8-phenyi-7-octynyl group; a chain
aliphatic substituted ethynyl group such as a i-propynyl
group, a l-butynyl group, a 2-butynyl group, a l-hexynyl
group, a Z-hexynyl group, a 3-hexynyl group and a 4-hexynyl
group; a cyclic aliphatic substituted ethynyl group such as a
cyclohexylethynyl group, a bicycle(2,2,1l]lheptylethynyl group,
an adamantylethynyl group, a 3-cyclohexyl-2-propynyl group, a
4-cyclohexyl-3-butynyl group, a 6-cyclohexyl-5-hexynyl group
and a 8-cyclohexyl-7-octynyl group; an alkynyloxy group such
as a 2-propynyloxy group, a 2-butynyloxy group, a 3-butynyloxy

group, a Z-hexynyloxy group, a 3-hexynyloxy group, a 4-



pol ycyclic framework structure since in this case the crosslinking
agent itself contributes to the reductéon in dielectric constant and
provi des a higher el astic nodulus and 9 ower Iinear expansi on
coefficient. In particular, it is preferable that the crosslinking
agent hﬁs a biadamant ane structure_or an adanmantane structure since
excel | eNEXYBELAEY| PEYUPn § SolGEHEYLaRYDETr8bPai Aed PREVVRYLEXY group,
bi adamantane structure is particularly preferable since a | ow

di el ect i " NEBRYPHACXYaIRPHR ePadtherhbanlasyasdonrt ow Prheptynyloxy
expansion coefficient can be obtained. An al kyl group such as a

met hyl ggroppandnaebhibrgroypoxa propylk gr eupsantdubebutlyingt ogpoup
fluoroal kyl group such as a fluoronethyl group, a fluoroethyl group,
a fluoreprchpyk grbupadndnalf bueupbukybhgnouputaadihhe gkbke, maylpe-
bonded to a group having the biadamantane or adanmantane structure.

Sol ubi | ey thAidn Q'?@Bhp@ng_heéyclbﬁ§k§lam9§—EéBaQ§ihﬂprQY@Qpb¥nd a
i ntroducing an al kyl group into the biadamantane or adamant ane

StrUCtUE?4binEQSiEE9SSE%g%g¥G }igﬂd %He05gﬁé.tfhf%&é%é&é%ﬁﬁ@%ﬁ_of the

di el ectric constant, ast1 ¢ nodul us and i near

expansi effici ith th f, the craosslinking., agent,.a high
Tatio of pRB RanSeTRinY P ansesyRCel, herf §oPnBey REPEPLEPEmhER =0
agent i reterab%e. The g yclic framework structure in the
oooes | BRRELBEa R on, TR hY Y Gralipy AT BREROXY L 5P % Mot o

preferably 30 wt% or nore, still nore preferably 40 wt% or nore. In
the cal EGFALPBROBELRYEOAEBHP OFathe bikehe FANEYEIG® f& apefstldnkable

structure, even if the
group selected from an ethynyl group, a phenylethynyl group, a

(4-methylphenyl} ethynyl group, a naphthylethynyl group, a
phenylbutadiinyl group, a t-butylethynyl group, an
adamantylethynyl group and 3, 5-dimethyladamantylethynyl group
is preferable. Especially, an ethynyl group is preferable.
Plural crosslinkable groups in a molecule may be the same or
different from each other.

[0067]

As a specific example of such a crosslinking agent,
there may be mentioned a crosslinking agent having a structure
represented by the following formula (8) or the like.

[0068]

[Formula 8]

A=(B)  (8)
In this formula, “A” is an organic group; “B” is a

crosslinkable group of the crossiinking agent; and “p” is an



pol ycyclic framework structure has a substituent, hydrogen is wused
for the substituent. For exanple, in the case of containing an
adamant ane structure, a nol ecul ar wei of adamantane of, for

i nstance, 136, diamantane of 188, triamantane of 240 or so on and a
nunber thereof are_used for calculation. In the case of containing a
group halFRYSE ©pl ar aFi P9*6r PREIRERDEYCPRCIFFEHRROEKOBt fuEPuUlBs, for
exanple in the case of containing a biadamantane, two adanant anes
are usel®¢6Plcalculation (136 x 2). Sinilarly, three adamantanes

are used for calculation in the case of containing a triadanmantane
(136 x 3) . |ImAs heheasegahat gheuertsslimkiognulageitt) | scleepoinagerbe
having a repeating unit, a content ratio of the polycyclic franmework
in the ttessHi aki agomgent gsoopt aLoRdasf aopinapRbhebéneagiroupf &he
pol ycyclic framework contained in a structure of the repeating unit.

For exappbBRthhMehBeged88,0h fluorene group, a phenyl group, a
7,7'-bis(3,5-bis(phgnylgthynyl)phenyl?-3,%',5,%'-t%tr%net%yl-

AT L e AR P LR
el 79, i 72
I TR O N T TPV R -

adanmant ane porycy F amewor ructu

of adamantanes of 2: 136 x 2 / 879 x %00,: 31 £m¢° , [?071% In the
resin cBRPBET t Fofr8FPt REVHPEsBRt (RAVBREFDA) BOLYGYFLLGs CfpEework
crosslinking agent is preferably from3 to 900 parts by wei ght and
nore pr&fEpabryef pYRI5aE020n00dpARNEYBygroup, a 3,5-diphényladamantyl

group, a 3,5,7-triphenyladamantyl group, a 3,5,7,9-
tetraphenyladamantyl group, a 1,1’-biadamantyl group, a 1,2'-
biadamantyl group, a 2,2’ -biadamantyl group, a 3,3’ -diphenyl-
1,1’ -biadamantyl group, a 3,3’,5,5  -tetraphenyl-1i,1’-
biadamantyl group and a 3,3’,5,5",7,7" -hexaphenyl-1,1'-
biadamantyl group; a struciure comprising the aromatic groups
and/or the polycyclic framework structures in combination of
two or more; and the like. However, the organic group “A” in
formila (8) may not be limited thereto. Moreover, as the
organic group “A” in formula (8), the structure comprising the
aromatic groups and/or the polycyclic framework structures in
combination of two or more may further contain a linking group
such as -0-, =-NHCO-, -CONH~, -COO- and =-0CO-. A hydrogen atom
of the organic group may be substituted with a fluorine atom,
a methyl group, a hydroxyl group, a methoxy group or a
trifluorcomethyl group.

{0070C]



wei ght, with respect to the conpound hﬂying t he structure

represented by fornmula (1) of 100 part's’ by weight. [0072] A pol yner
obt ai ned by reacting the crosslinking agents, in which the
crosslinking agents are used solelg or. in _conbination of two or nore
ki nds, may be ﬁ%eﬂsi%SE%%l%%%%em¥@ ¥R | brem 1 he nel el of

contai ning the polyner, there is an advantage that a uniformresin
fil m cafrb&caasr eabt spaéatancet Raapr bbessropstonking agentnhes ahe
resin composition. [0073] Since the resin conposition of the present

i nvent i stirugseset hepebipoordid fhaming ahbestpuetute répgesent ed by
formula (1) and the crosslinking agent in conbination, it is

possi bl éntremcawselarcHeastiraking reackiag afibetrtorahbgiancoahi ng to
increase a crosslinking density of a resin film As described above,

the crosghiiekbAgtdenstiyseannhapiur fhetpi RepeBsedovhenusthg gampound
having the structure represented by fornmula (1) has a crosSslinkable

group thatehsoligagibye whthi;Lhe crosslinking agent. 73 \en form ng
nanof oam from a resin conposition of the present invention to obtain

aresinfilm j§ c i nkin ens,i t f the resin filmca e
i ncreased, thei%agsof%g%ngc%rn&%g?% %i%laae/f@?‘?n ?%%?%@anqﬁrﬁ%oaﬂe %ﬁgﬁ%ga
aggregation of _the nanofo%nlor the like. The resin conposjtion of
t he pre88ﬁ¥CYFﬁ%8nFFaﬁewaﬁ f GFFHEFUHBCcPeBSE ANdFRIECERPR EBRstant of

a resin filnybx_forning nanof oam from t he resin conposition of
crosslinking agent itself contributes to the reduction in

dielectric constant and provides a higher elastic modulus and
lower linear expansion coefficient. In particular, it is
preferable that the crosslinking agent has a biadamantane
structure or an adamantane structure since excellent
solubility in a solvent can be obtained. Having a biadamantane
structure is particularly preferable since a low dielectric
constant, a high elastic modulus and a low linear expansion
coefficient can be obtained. An alkyl group such as a methyl
group, an ethyl group, a propyl group and a butyl group, a
fluoroalkyl group such as a fluoromethyl group, a fluoroethyl
group, a fluoropropyl group and a fluorobutyl group, and the
like may be bonded to a group having the biadamantane or
adamantane structure. Solubility in a solvent and heat
resistance can be improved by introducing an alkyl group into
the biadamantane or adamantane structure.

In the present invention, in order to obtain a lower

dielectric constant, a higher elastic mcedulus and a lower



the present invention to obtain the resin film [0074] |In addition
to the above-nenti oned conponents, the,resin conposition of the
present invention may conprise additives such as a surfactant, a
coupling agent as typified by silane series, a radical initiator

whi ch nerates_an_oxygen radi.cal  or.a. sulfur radi.c by heati ng,
And cataTEEE B asoRGreRErGegnt 1" Ao bbEaTSE AFeprer HEOFEHRALRS
conposition m e used as a hot osensitive resin conposition by,
adgpng ageﬁﬁph¥hgdHHnGﬁE&PaQﬁdghéoﬁﬁéﬁﬁﬂcéFctﬁéaWPH@résSEIUCture in
photosensitive agent. Mre particularly, for exanple, when

i nt r oduéhBgCHOSRYdRELPD QQ@BE 6 PhefrssbhcconvsiRIrcY®Figharamework
having -NHCO- as "X' of fornula (1) and a hydroxyl group as any of Rl
to R4 shatcisrgninh&her thhospodshkiog tgehheibohduseprefentbilybyrdm” 20
and a hydroxyl group as any of R5 to R8 that is in the ortho-

posi ti onoobs" ¥tg,t hatel preiffartbeycasewet arpabybenzexazohereresin
precursor, the resin conposition can be used as a positive-working

phot osepskkkyaploskh Geapesi hbhes. byrHsing dAhcddiéh of a content
napht hoqui nonedi azi de conpound as a photosensitive agent. Wen the

resin cegpeaiBkoehgogpggﬁggggSEEQg ch8RLaLEL NG, 2. PhOLEACEpsEhLNkab] @

group |1 ke a nmethacr resin conpositron c e used

o oo BP0 BRI oS T LLLYE [ 1 SOIBERLLLAD, DL MELIge, o

be obtaLagd By ERIPQURELDP.ENE CopRnEN S fOPropriately and:
containing an adamantane structure, a molecular weight of
adamantane of, for instance, 136, diamantane of 188,
triamantane of 240 or so on and a number thereof are used for
calculation. In the case of containing a group having a
plurality of the polycyclic framework structures, for example
in the case of containing a biadamantane, two adamantanes are
used for calculation (136 x 2). Similarly, three adamantanes
are used for calculation in the case of containing a
triadamantane (136 x 3). In the case that the crosslinking
agent is a polymer having a repeating unit, a content ratic of
the polycyclic framework in the crosslinking agent is obtained
from a content ratio of the pelycyclic framework contained in
a structure of the repeating unit. For example, in the case of
7,7"-bis(3,5-bis (phenylethynyl)phenyl}-3,37,5,5 -tetramethyl-
1,1’ -biadamantane, a content ratic of the polycyclic framework

structure in the crosslinking agent is obtained as follows,

based on a total molecular weight of 879, a molecular weight



m xing them [0075] |In the case of producing a resin filmand so on,
the resin conposition of the present jnvention is preferably used
as a varnish to prepare a resin filmand so on, by dissolving or

di spersing the resin conposition |n an organi c solvent capable of

ol vent 31 2 e%ﬁgﬁ%@gm%gii FRaPoR SRty palRyPFEI Phonas

y-but yraol act one cetam di met hyl sul f oxi de,

di et hyl 8R 8|98§Peé| t%§ é?ﬁépes g e?hylene gl ycol diethyl ether,
di et hyl ene gl ycol dlbu;y et her gf | ene egcoI nononet hyl et her,
di propyl ene gl yct? orfethy %ﬁ% 3% Opyilene gl ycol nononet hyl
ether acetate, nethyl |actate, ethyl | actate, butyl |actate,
nethyl-ll@07bhtylene gl ycol acetate, 1, 3-butylene glycol-3-nononet hyl
et her, methyl pyruvate, ethyl pyruvate, nethyl-3- nethoxypropionate,

met hyl et hyl k&tonee nethylcomsohadtylon kef onies wyed @peniranane,on, a
cycl ohexanone, tetrahydrofuran, toluene, xylene, nesitylene and the

li ke. Orhetoobganhe férossoivenhy egpabl esobrdicssabyingrom di spevsong
the resin conposition of the present invention may be al so used.

These Bégﬁg;%YSQEYGHESaHBYmQEeUEEQféQEEky QthnSCQHbEU@tbQPthb§“D

or nore An"anmount of the organi € sol vent my be an anount

capabl e, 0L, SFOLK DEsBE Ul EBEERLNI RS REShEERGPRRLE Lop, SppLetely
represented by formula (1) of 100 parts by weight.
[0072]

A polymer obtained by reacting the crosslinking agents,
in which the crosslinking agents are used sclely or in
combination of two or more kinds, may be used in the present
invention. In the case of containing the polymer, there is an
advantage that a uniform resin film can be easily obtained in
the process of forming a film of the resin composition.

[0073]

Since the resin composition of the present invention
uses the compound having the structure represented by formula
(1) and the crosslinking agent in combination, it is possible
Lo cause a crosslinking reaction after forming a coating to
increase a crosslinking density of a resin film. As described
above, the crosslinking density can be further increased when
the compound having the structure represented by formula (1)
has a crosslinkable group that is reactive with the

crosslinking agent.



and is not specifically limted. It may be appropriately varied for
purposes. In general, a solvent content3in a varnish is preferably
from70 to 99 wt% or it may be about 70 to 95 wt% For a dilute
solution, it is used in an amount of about 96 to 99 w% [0077]

Hereinafter, ayh&si AofhlmyWilhoPeaflepssh bedo A & e@érﬁbééiﬂaﬁ{ € he

present invention is obtained by wusing the above-nentioned resin

composi bi-elaAt an¥BhRLSA EORBELSHNG LOgtROL e kegl n bLLM ol hhe

present "1 nvention is us exce i'n~adhésioh and dinensiona
stability, The resin film. _far.exanpl may _be used_as an interlayer
Thoul at FERSI LR P o Ches PP hBe 2hiB BORI BF FTFRFRSES, sEARcORBRED SN ScHan
interlayer insulation filmof a ,nmultilayered circuit, a cover coat
of flexI"BLBLEoPper LRFRdCNPERPAalEtNQUEoFaEF I PESPEBTEPRRLCR P glig
crystal alignnent | ayer, an etching protection film an adhesive and
so on. DARBAGARhewm thReli&sin The mesln i si ke o Hre innegdidyer
insulation film a surface protection filmfor sem conductors 76 or
an et chiingepkdbecthronfhirkher[ 6Z8kasByaaddehgcarhapbhbhstannonédaazi de
conpound or the like as a photosensitive agent, the resin

conposi teefincanliebal sorusad nagsodoplhofesRNshEi ¥esSHI E8H8BoPIOLEET HON

film [0079] In the case of using the resin filmas an interlayer
the present invention to obtain the resin film.
[0074]

In addition to the above-mentioned components, the resin
composition of the present invention may comprise additives
such as a surfactant, a coupling agent as typified by silane
series, a radical initiator which generates an oxygen radical
or a sulfur radical by heating, and catalysts such as
disulfides, if necessary.

Also, the resin composition may be used as a
photosensitive resin composition by adding a
naphthoquinonediazide compound or the like as a photosensitive
agent. More particularly, for example, when introducing a
hydroxyl group to the resin composition, or when having -NHCO-
as “X” of formula (1) and a hydroxyl group as any of R; fo Ry
that is in the ortho-position to the bond represented by “*”
and a hydroxyl group as any of Rs toc Ry that is in the ortho-
position of “X”, that is, in the case of a polybenzoxazole

resin precursor, the resin composition can be used as a

positive-working photosensitive resin composition by using



insulation film the resin conposition is dissolved in an organic
sol vent such as N-nethyl-2-pyrrolidone; fo prepare a varnish, and the
varnish is applied onto an appropriate substrate such as a S|I|con
wafer or a cerami c substrate to forma coating |ayer. Methods for

appl ving. { e vagghﬁgogaﬁhgﬂsdlagapec88%?ngney 20Pa R0k BaRRL POFE

sprayi ng y nean coa pping, " p
coati ng. gt is then subject to dr%%n and heat
Lo moRrthE T A g R SRS e SR ot & | oK | et gre

film In the case of a_ polyimde resin precursor or a
po|yben%o?&?BPeCF@§?%lnﬁﬁééﬁr§épupaiﬁkﬁ fefBarCEY 8Bl veRPUPt hBhe
precursors is subject to a condensation reaction and a crosslinking
react i oicByn conpefironal cant hedused peepanegatpvbywairdéngesin or a
pol ybenzoxazol e resin, thus providing an interlayer insulation film
conposeghotoaenesihveonpeshnt composiptosi hy théngob. phbta inesiator.
changed fromthe polyimde resin precursor or the polybenzoxazole

resin precurstie i SesDh UWbbpd st B0l gaNiKe Sy  idfdefiddean be
pol yi mi de resin precursor or the polybenzoxazole resin precursor is

pre"”1BBEhEMe8h699§gmb8uﬁdZZ eagybahasnéﬁﬁgnaﬁﬁreﬁkygéaz?X§ﬁale

resin, a varnish is prepared therefron1 and then an 1 nterfayer
'nSU|ath9Q1Bh ghgﬁn be prepared by the same nmethod. In this case,
there i s no nee for a process to change the polyimnide resin
precurso ﬁz ihe pol ybenzoxazol e resin precursor to a resinin a
heati ng 9 atnent of a coating layer, so that it is possible to

reduce the time for the heating treatnent or active radiation
In the case of producing a resin film and so on, the

resin composition of the present invention is preferably used
as a varnish to prepare a resin film and so on, by dissclving
or dispersing the resin composition in an organic solvent
capable of dissolving or dispersing the resin composition. As
the organic solvent, for example, there may be listed N~
methyl-2-pyrrolidone, y-butyrolactone, N,N-dimethylacetamide,
dimethyl sulfoxide, diethylene glycol dimethyl ether,
diethylene glycol diethyl ether, diethylene glycol dibutyl
ether, propylene glycol monomethyl ether, dipropylene glycol
monomethyl ether, propylene glycol monomethyl ether acetate,
methyl lactate, ethyl lactate, butyl lactate, methyl-1, 3~
butylene glycol acetate, 1,3-butylene glycol-3-monomethyl
ether, methyl pyruvate, ethyl pyruvate, methyl-3-
methoxypropionate, methyl ethyl ketone, methyl isobutyl
ketone, cyclopentanone, cyclohexanone, tetrahydrofuran,

toluene, xylene, mesitylene and the like. Other organic



irradiation. A thickness of the interlayer insulation filmis not
particularly limted but preferably friom 0.01 to 20 pm nore
preferably from0.05 to 10 pm and nost preferably from0.1 to 0.7

pm The interlayer insulation filmis provided with excellent

process SEONBALELFRPEYIGhER HATFAGVANEhPEKAESBEFAIRAetREaBgELinN] 0080]

In the case of using the resin filmas a protection film for

sem con@@@rerstias PR the pasecot usvagtihe nesgihefialapassedn These
interlayer insulation film the resin conposition is dissolved in an
or gani ccsgbkunént sslighnas pegpgkensedxisdéelydbacehonemainahbbnand two

N- net hyl - 2-pyrroli done to prepare a varnish, and the varnish is

appl i edoenineran appropriate substrate such as a silicon wafer or a
ceram c substrate. Methods for applying the varnish include

spi n-coatphpgsby neans of a spinner, spraying by neans of a spray
coater, dipping, printing and roll coating. A coating of the varnish
is then subjgct yi 1 et r V. t S
78 providi ngﬁrg %é%%rg%téggt@ﬁompfﬁl% hsg&{base Orﬁﬁao% %%T@fn@%eyn?%s?ar#%%e
precur sgr. ﬁn a goLﬁbenzo azol e r.esigh recursor, after.renoval gfl

sol vent 2t hé®pPedardorti §*&0bf &bt GER{Ar SPPBRST BARE| oRTPLEtelY
prepare a polyimde resin or_a polybenzoxazole resin, thus providing
a prot eBfflohsf PPk EBRPOSEE2OEYaliBEFAdcompodiaY if ML Siaiely

t hereof. [0081]
varied for purposes. In general, a sclvent content in a

varnish is preferably from 70 to 99 wt%, or it may be about 70
to 95 wt%. For a dilute solution, it is used in an amount of
about 96 to 99 wi%.

[0077]

Hereinafter, a resin film will be described.

A resin film of the present invention is obtained by
using the above-mentioned resin composition or a varnish
comprising thereof. The resin film of the present invention is
thus excellent in adhesion and dimensional stability.

The resin film, for example, may be used as an interlayer
insulation film or a surface protection film for
semiconductors, an interlayer insulation film of a
multilayered circuit, a cover coat of flexible copper clad
laminate, a solder resist film, a liquid crystal alignment
layer, an etching protection film, an adhesive and so on.
Among them, the resin film is suitably used as an interlayer

insulation film, a surface protection film for semiconductors



A thickness of the protection filmis not particularly Ilimted but
preferably from0.05 to 70 pm nore prgferably from0.1 to 50 pm
The protection filmis provided with excellent protection properties
on sem conductor elenments and excellent workability when having a

t hi ckness in the, range. 0082 t, a sem conductor device will be
describéa,aﬁaggﬁhéﬁg grBF%Fg%P d%§§B0dinent. FIG 1 is a sectional
vieM/schgﬂﬁgb ally showing an exanple of a sem conductor device of
the pres vention. A sem conductor device 100 conprises a

sem conductor_substrate 1 provided with an element, a silicon nitride
layer 2 proBdedfdhng e Rk eprividredimstdateomrqwir ttie dppelriks de
of FIG 1), an interlayer insulation film3 provided on the silicon
ni trideal aperogenndtaveoppentw thagreayer campogétédn wkthba basei esed
| ayer 6. The Interlayer insulation film3 is provided with a concave
correspendanghtbocaensithgepattéane andtebeicappeim.Wring layer 4 is
provided therein. 79 A treated and nodified layer 5 is provided

bet ween the7onterlayer insulation film3 and the copper wiring |ayer
4. A Hard mask layer 7 is forned on the interlayer insulation film

3 (on a SurfaC&OﬁP@S&t@et&ft&k@iﬁ&'ﬁ&@“reéﬁhrgrfﬂﬁn'éé’%n 2ned Q08 1N

t he enbodi nent of the present invention, t

insulation film, the resin composition is dissolved in an
organic solvent such as N-methyl-2-pyrrolidone to prepare a
varnish, and the varnish is applied onto an appropriate
substrate such as a silicon wafer or a ceramic substrate to
form a coating layer. Methods for applying the varnish include
spin-coating by means of a spinner, spraying by means of a
spray coater, dipping, printing and rocll coating. The coating
layer is then subject to drying and heat treatment to remove
solvent, thus providing an interlayer insulation film. In the
case of a polyimide resin precursor or a polybenzoxazole resin
precursor, after removal of solvent, the precursors 1s subject
to a condensation reaction and a crosslinking reaction by
conventiocnal methods to prepare a polyimide resin or a
polybenzoxazole resin, thus providing an interlayer insulation
film composed of a resin composition comprising thereof. If a
resin changed from the polyimide resin precursor or the
polybenzoxazole resin precursor is soluble in an organic
solvent, after the polyimide resin precursor or the

polybenzoxazole resin precursor is preliminarily changed to a



sem conductor device 100 with the interlayer insulation film3 1is
descri bed; however, the present inventi®on is not limted thereto.
[0084] The sem conductor device of the present invention uses the
above-nentioned interlayer insulation film therefore, it 1is

excel | epbliyimdbeenssonabrapelypeyzandzprevirdesnsubf vak8NEN is
i nsul ation, thereby providing excellent connection reliability. The

above- ngptphaned tnteckaygr LAgukathonnfihpkl ay §f§%§§gétganaﬁbfﬁiegn

to awring |ayer; therefore, connection re

sem conguc LCe. .C b r ymproved. . Al so,_t .
above-nggt g% E%ﬁtg Igggrgﬁﬁgu#gﬁﬁ8ﬁ'fi#h;%hﬁf é%&ﬁﬂ Pgh]“af% é%%rQ%$d
properties; therefore m conduct or devi ce can be

e ef v sisnal I?ﬁs ofla. ss h
reduced: °Euft REP St Re“8boVB HENt 'EnBE ¥ herFay&r t R nREFEEF B3R f PF nfPhas
excellent _dielectric_properties; therefore, mﬁring,delag can be
reducedP 8B CEXSHPFBS S| 6885 PTREUpFEEehP RnyALR oA WRI NepBing
hereinafter explained in detail by way of exanples and conparative
exanpl eSrepeReRer ot gheophleat Lerers Aot thahi tedisheeesdbldhko reduce
foll owi ng nethods are used to identify obtained conpounds. 1. Mass
spectroteer yimaakysi shéMdpat megstureatnentasr sativedrediabyoneans of
JM5- 700 nmass spectroneter

irradiation.

A thickness of the interiayer insulation film is not
particularly limited but preferably from 0.0l to 20 pm, more
preferably from 0.05 to 10 pum and most preferably from 0.1 to
0.7 pm. The interlayer insulation film is provided with
excellent process compatibility when having a thickness in the
range.

[0080]

In the case of using the resin film as a protection film
for semiconductors, as in the case of using the resin film as
an interlayer insulation film, the resin composition is
dissclved in an organic solvent such as propylene oxide,
diacetone alcohol and N-methyl-2-pyrrolidone to prepare a
varnish, and the varnish is applied onto an appropriate
substrate such as a silicon wafer or a ceramic substrate.
Methods for applying the varnish include spin-coating by means
of a spinner, spraying by means of a spray coater, dipping,

printing and roll coating. A coating of the varnish is then

subject to drying and heat treatment to remove solvent, thus



(manuf actured by: JEOL Ltd.) by the field desorption (FD) nmethod. 2.
El emental anal ysis: carbon, hydrogen ard nitrogen were each neasured
by nmeans of nodel 2400 el enental analyzer (manufactured by: Perkin
Elmer Co., Ltd.) and chlorine was neasured by the flask conbustion
titrati BROWEEADBE. 2[ BOSBECTEQYnthe®i s B €a9e Syt R)jkinide resin
4,6-di (| -adamantyl ) -1, 3-bi s(4-am no-3- hydroxyphenoxy) benzene> In a
300 L PEEBVEFYIf PASR, PPEyDegzekazobeonpadannneanesot 349 vapl Femovss
g of 1, 3-di hydroxybenzene (87.0 mol), 25 nL of toluene and a
stirrerofieselebatgetdhandragiradbediat siBfeCt fora2dchpdrstimdereaction
nitrogen flow Solvent was renoved therefrom under reduced pressure

to obtato pekpdreThepsdiifliduwasepuni bred byl gobynbxehs DEBLOYIAPIYhus
thus obtaining 23.0 g of 4,6-di(1-adamantyl)-1, 3-di hydroxybenzene

(60.8 nppbyidigbda 82otr68:9%0 £:lR08hpdEXY . 0222 0-8sPh LBfposition
4,6-(1-adamantyl) -1, 3- di hydroxybenzene obtai ned above (58.1 nmol),

28.7 9 QfnRrvibepzylpxya4sf!luoronitrobenzene (116 mol), 32.1 g of
potassiun?ggérgo%a#eé¥§§§ mol ), 180 nlL of N, N-di net hyl f or mam de and

a stirrfé %FLe charged in a 300 nmL recovery flask and agitated at
135 C fo q ours under nitrogen flow. Reaction solution was

filtered and th%?- dded to_ 1 L of ion-exchange water. ,
A thickness of the protection film is not particularly

limited but preferably from 0.05 to 70 um, more preferably

from 0.1 to 50 pm. The protection film is provided with

excellent protection properties on semiconductor elements and

excellent workability when having a thickness in the range.
[0082]

Next, a semiconductor device will be described, based on
a preferred embodiment.

FIG. 1 is a secticnal view schematically showing an
example of a semiconductor device of the present invention.

A semiconductor device 100 comprises a semiconductor
substrate 1 provided with an element, a silicon nitride layer
2 provided on the semiconductor substrate 1 (on the upper side
of FIG. 1), an interlavyer insulation film 3 provided on the
silicon nitride layer 2 and a copper wiring layer 4 covered
with a barrier layer 6.

The Interlayer insulation film 3 is provided with a
coencave corresponding to a wiring pattern, and the copper

wiring layer 4 is provided therein.



Solid precipitate was collected by filtration, washed with 1 L of

i on- exchange water and then dried undeﬂareduced pressure, thus
obtaining 40.5 g of 4,6-di(l-adamantyl)™1I, 3-bi s(3-

benzyl oxy- 4-ni t rophenoxy) benzene (48.6 mmol ; yield: 83.6%. [0088]
Next, 39.0 g of the 4,6-di(l-adamantyl)-1, 3-bis(3-

bonzyl oxy- 4-r LFOTRE ) bIMSEHEL She Lt Sk & ToT6L de i oo W
of 10% pal | adi um acti vated carbon %1.40 mol ), 273 nL of

N, N- di meBRGFEBY RaniaELARA1IaNsE i ifef RBfetRRaFgRAS NWALE0Y layer 4.
recovery flask and agitated at roomtenperature for 24 hours under a
hydr ogen at nosphred mesketlaresol uts ofrweed d1 | the edhanl aysen added
to 1 L of ion-exchange water. Solid precipitate was coll ected by
filtratioaplandshedfwilinh3l (bno& siuohAzexchppngeibat eo ahd shéncdni ed
under reduced pressure, thus obtaining 24.0 g of

4, 6-di (hiadagentylprl28-bi s(4-am no-3- hydroxyphenoxy) benzene (40.5
mml ; yield: 86.5%. [0089] 82 Appearance and results of mass
spectronmetgyzfnal ysis and el emental anal ysis are shown bel ow. The
data show that the obtained conmpound is a target product.

R mese el e glos 28 (e Gambal o
10. 80 A%%H%Lon %2%2%”82%1!2'588 &é% :tg% thggia§%r7iggﬂlg%ion film 3
is described; however, the present invention is not limited
thereto.
[0084]

The semiconductor device of the present invention uses
the above-mentioned interlayer insulation film; therefore, it
is excellent in dimensional accuracy and provides sufficient
insulation, thereby providing excellent connection
reliability.

The above-mentioned interlayer insulation film is
excellent in adhesion to a wiring layer; therefore, connection
reliability of a semiconductor device can be further improved.

Also, the above-mentioned interlayer insulation film has
excellent dielectric properties; therefore, signal loss of a
semiconductor device can be reduced.

Further, the above-mentioned interlayer insulation film
has excellent dielectric properties; therefore, wiring delay

can be reduced.



4.71; 0, 10.81 [0090] (Synthesis exampje 2) <Synthesis of
4,6-di (3,5-dinethyl -1-adamantyl)-1, 3-bi s(4-
am no- 3- hydr oxyphenoxy) benzene> A synthesis was perfornmed in the sane

conditiggagﬁllg Synt hesis exanple 1 except that 84.8 g of

1- brono-3, 5" Slnethyladanantane (349 mmol) was used in place of 75.0
g of 1-bronoadanmantane (349 mmol ). [0091] Appearance and results of
mass spectronetry analysis and elenental analysis are shown bel ow.
The data show that the obtained conpound is a target product.

Appear an¢8%8Blown solid MS (FD) (mz): 648 (M) Elenental analysis:
Theoretical figures (/%9: C 77.74; H 8.08; N, 4.32; 0, 83 9.86

Act ual neasurEpenpres¢uesityentia@; FVirGpe HeB 0B IiNTr exBigiged %188
[0092] (Synthesis exanple 3) <Synthesis of

4, 6-di (de€81i3 bhi adamaft gkphples- bhe( domparative examples; however,
am no- 3- hydr oxyphenoxy) benzene> A synthesis was perforned in the sane
condi ti @eneasnivBnt ByAt heshsrexamptedltpyeeps.t hate 1201 £@i @ methods

3-brono-1,1'-
are used to identify obtained compounds.

1. Mass spectrometry analysis (MS): measurement was
carried out by means of JMS-700 mass spectrometer
(manufactured by: JECL Ltd.) by the field desorption (FD)
method.

2. Elemental analysis: carbon, hydrogen and nitrogen were
each measured by means of model 2400 elemental analyzer
(manufactured by: Perkin Elmer Co., Ltd.) and chlorine was
measured by the flask combustion titration method.

[C086]

{Synthesis example 1)

<Synthesis of 4,6-di(l-adamantyl)-1,3-bis(4-aminoc-3-
hydroxyphenoxy)benzene>

In a 300 mL recovery flask, 75.0 g of l-bromoadamantane
(349 mmol), 9.58 g of 1,3-dihydroxybenzene (87.0 mmol), 25 mL
of toluene and a stirrer were charged and agitated at 130 C°
for 24 hours under nitrogen flow. Solvent was removed
therefrom under reduced pressure to obtain solid. The solid
was purified by column chromatography, thus obtaining 23.0 g

of 4,6-di(l-adamantyl)-1,3-dihydroxybenzene (60.8 mmol; yield:



bi adamant ane (349 mmol) was used in place of 75.0 g of 1-

br onbadanmant ane (349 mmol ). [0093] Rqﬁylts of mass spectronetry

anal ysis and el enental analysis are shown bel ow. The data show t hat

t he obtained conmpound is a target product. Ms (FD) (mz): 861 (M)

Elenent%b §gzlysis: Theoretical figures (%: C, 80.89; H 8.43; N

3.25; 0,7°7.°43 Actual neasurenent values (%: C, 80.83; H, 8.49; N

3.32; 0, gg [0094] (Synthesis exanple 4) <Synthesis of

4,6-di (11¢8881 7 7 -tetramethyl-3,3 - biadamantyl))-1,

3-bi s(4-am no-3-h droxyﬁhenoxy benzene> A synthesis was performed in

the same condi¥¢®hs ag2ih B4°f Syte heshs(exadprantyekcepti-that 141 g of

3-bronmo-5,5",7,7" - tetramethyl-1,1"-bi adanantane (349 mvl ) was used

in placdiblydrp8ybegzeficlobienvadarbnvand58349mmmb) ) . 2BOD9G] of 2-

Appear ance and results of nmass spectronetry anal ysis and el enental

anal ysi bearglshewa-lichiowonThecdahaeabowlt Baimbhe, B8bt ai gedfcpopasstdum

is a target product. Appearance: blown solid M (FD) (nmz): 973 (M)
carbonate (233 mmel), 180 mL of N,N-dimethylformamide and a
stirrer were charged in a 300 mL recovery flask and agitated
at 135 C° for 12 hours under nitrogen flow. Reaction solution
was filtered and then added to 1 L of ion-exchange water.
Solid precipitate was collected by filtration, washed with 1 L
of ion-exchange water and then dried under reduced pressure,
thus obtaining 40.5 g of 4,6-di(l-adamantyl)-1,3-bis (3~
benzyloxy-4-nitrophenoxy)benzene (48.6 mmol; vyield: 83.6%).

[0088]
Next, 39.0 g of the 4,6-di{l-adamantyl)-1,3-bis (3~

benzyloxy-4-nitrophenoxy)benzene obtained above (46.8 mmol),
1.49 g of 10% palladium-activated carbon (1.40 mmol), 273 mL
of N,N-dimethylformamide and a stirrer were charged in a 300
mL recovery flask and agitated at room temperature for 24
hours under a hydrogen atmosphere. Reaction solution was
filtered and then added to 1 L of ion-exchange water. Solid
precipitate was collected by filtration, washed with 1 L of
ion-exchange water and then dried under reduced pressure, thus
obtaining 24.0 g of 4,6~di(l-adamantyl)-1,3-bis(4-amino-3-
hydroxyphenoxy)benzene (40.5 mmol; yield: 86.5%).

[0089]



El emental anal ysis: Theoretical figures (/%: C, 81.44; H 9.11; N
2.88; 0, 6.57 Actual neasurenent val (/99 : C, 81.40; H, 9.10; N
2.87; 0, 6.56 [0096] (Synthesis exanpl'e 5) <Synthesis of

9, 9- bi s(3-am no- 4- hydr oxyphenyl )-2, 7-di ( 1- adanantyl) fluorene> In a

3 L recovery flask, 300 f S hydr oxyphen quorene 856
o L jecovery fhask, 300 891 SR Lo A bydt ryphenyl and
flow, 137 nL of _60% _nitric acid agqueous solution (1.8 nDI mas

gr adual Fyc%antal #RBLEESSWRAER 8HPTEL PRGOWL St Rrdates sShaosf ttsl“raﬁ Hehe
addition, the mxture was agitated at roomtenperature for one hour.
React i ofbsal.nefofomasuadded Botarpesf preduekehange water. Solid
precipitate was collected by filtration, washed wwth 1 L 85 of

i on- exchange Ayexrance t hebhow | ol ithder reduced pressure, thus
obtaining 291.1 g of 9, 9-bis(4-hydroxy-3-nitrophenyl)- fluorene
(661.0 mml ; y3elrb) 7229 : $999@W")Next, 118.9 g of

9, 9- bi s(4- hydr oxy-3-nitrophenyl)- fluorene (270 mmol ), 238.1 g of

1- br orpadamant piiedtda 11ai®l Js1516. 1 g of ferric chloride (100 nol),
1,200 g of nesitylene and a stirrer were charged in a 3 L recovery

flask and agitptedalcd0G § oo Si &/ DurS, upfieso i r ogepy £ low.4 Spf vest
10.80
Actual measurement values (/%): C, 76.95; H, 7.50; N,
4.71; 0, 10.81
[0090]
{Synthesis exa%ple 2)
<8ynthesis of 4,6-di(3,5-dimethyl~l-adamantyl)=-1,3~bis (4~
amino-3-hydroxyphenoxy)benzene>
A synthesis was performed in the same condition as in
Synthesis example 1 except that 84.8 g of l-bromo-3,5-
dimethyladamantane (349 mmecl) was used in place of 75.0 g of
l-bromcadamantane (349 mmol) .
{00911
Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.
Appearance: blown sclid
MS (FD) {(m/z): 648 (M)
Elemental analysis:

Theoretical figures (/%): C, 77.74; H, 8.08; N, 4.32; 0O,



was renoved therefromunder reduced pr&ssure to obtain solid. The
solid was purified by columm chronat ography, thus obtaining 112.7 g
of 9, 9-bi s(4-hydroxy-3-nitrophenyl)-2,7- di(1-adamantyl)-fl uorene
(159 mbl-Béyi el d: 58.9% . [0098] Next, 5 g of the

9, 9- bi s(4- hydroxy-3-ni trophenyl)-2,7- di(1-adamantyl)-fluorene

obt ai ned abovec{ial mE®)refe2d @aDLEes 107 pal ¢ pdy um @cts vag egk cag bon
(0.25 mmol ), 15 g of tetrahydrofuran and a stirrer were charged ina

100 nL g4reeoveryof bgsk and agitated at roomtenperature for 24 hours
under a hydrogen at nosphere. After reaction solution was filtered,
sol vent V8895 nmoved fromthe reaction solution under reduced
pressure to obtain solid. The solid was washed with 500 nL of hexane
and dried undﬁé duced press €, thus obtaining 4.4 g of

9, 9- bi s( 3- ani hoYA° ?/%Fr%x e ?) b, 7-di (1- adanmantyl)-fl uorene (6.8
mol ; yield: 96.5 g& {0099] 86 Ag earance and results of nmass
spectronet ry ShEFYSeSIanet of ebeht brhvat ysP 52 4R HOWY Dt Du L ST

data show that the obtained conmpound is a target product.
Appear afBénopPoltidseryahensxyFbEneangy: 649 (M+) El emental anal ysis:
Theoretical figures (/%: C, 83.30; H 7.46; N, 4.32; 0, 4.93 Actua
measur enent VAl sesti{¢9ds s §FeBBormbd 7185 hd\, same condition as in
Synthesis example 1 except that 121.9% g of 3-bromo-1,1'-
biadamantane (349 mmol} was used in place of 75.0 g of 1-
bromoadamantane (349 mmol).
[0093]

Results of mass spectrometry analysis and elemental
analysis are shown below. The data show that the obtained
compound is a target product.

MS (FD) (m/z): 861 (M%)

Elemental analysis:

Theoretical figures (%): C, 80.89; H, 8.43; N, 3.25; 0,

Actual measurement values (%): C, 80.83; H, 8.49; N,
3.32; 0, 7.33
[0094]
(Synthesis example 4)
<Synthesis of 4,6-di(1-(5,5",7,7' -tetramethyl-3,3’ -
biadamantyl))-1,3-bis(4-amino-3-hydroxyphenoxy)benzene>

A synthesis was performed in the same condition as in



4.36; 0, 4.91 [0100] (Synthesis exanple 6) <Synthesis of
9, 9- bi s(3-am no- 4- hydr oxyphenyl ) -2, 7- g2
di (3, 5-di methyl -1 -adamantyl) - quorene A synthesis was perforned in
t he sane condition as |n Synt hesi s exanple 5 except that 263.9 g of

1-b d th t no wa ed in place of 238.1
g O;ong ngﬁﬁﬁégﬁﬁﬁ QR e( hf%ggﬁﬁ)téﬁéléfﬁ gAESEErQﬁé@Ogﬁd5regults of

mass spectronetry anal¥5|s and el enent al anal¥5|s are shown bel ow.
The dat #°8RBREEREL Ehe  ~bBedrRaatapfpddAd M8od) t dpgetSprodicplace of
Appearance: blown solid M (FD) (mz) : 704 (M+) El enental

anal ysi d5-Pheopét ichirofpgdamenthofp: (€4988ma8) . H, 8.01; N, 3.97; 0, 87
4.54 Actual neasurenent values (/%: C, 83.49; H 8.00; N, 3.98; O,
4.52 [0102P9E8Bynt hesi s exanple 7) <Synthesis of

9, 9- bi s(4- (4-am no- 3- hydr oxyphenoxy) - phenyl) -2,

7-di (1- adamamdybeafinios ener +&s@l ds Lof egpyer & daskne B A% Dfsis and
magnesi um (131 nmol ), 40 g of 5-(I-adanmant y% 2- bronDtquene (131
nol ), 29Qnek+af analysis are shown below. The data show that the
obtained compound is a target product.
Appearance: blown solid
MS (FD) (m/z): 973 {(M")
Elemental analysis:
Theoretical figures (/%): C, 81.44; H, 5.11; N, 2.88; C,
6.57
Actual measurement values (/%): C, 81.40; H, 9.10; N,
2.87; 0, 6.56
[0096]
(Synthesis example 5)
<Synthesis of 9,9%-bis{3-amino-4-hydroxyphenyl)-2,7-di(1l-
adamantyl)~fluorene>
In a 3 L recovery flask, 300 g of 9,9-bis(4-
hydroxyphenyl)-fluorene (856 mmol), 1 L of toluene and a
stirrer were charged. Under nitrogen flow, 137 mL of 60%
nitric acid aqueous sclution (1.8 mol) was gradually added
thereto with agitating at 5°C or less. After the addition, the
mixture was agitated at room temperature for one hour.

Reaction solution was added to 1 L of ion-exchange water.

Solid precipitate was collected by filtration, washed with 1 L



tetrahydrofuran and a stirrer were charged and refluxed under a
nitrogen atnosphere for two hours to fepare a Gignard reagent.
Next, in another 1 L recovery flask, 38.2 g of 4-(1-
adamantyl ) - bronobenzene (131 mmol ), 9.19 ny of

bi s(tri pienphpkasphinge) pattkadeum dhehl dride (Adet peBlired3PPespliref
tetrahydrofuran and a stirrer were charged. A tetrahydrofuran
solutiOﬂhuwhb@ha&aihee2@@ovegp6@p§tgdbg%k@nﬁyaro&§899ﬁitrwgﬁeﬁg@?d
thereto under nitrogen flow and the m xture was refluxed for 12

hours. Fhepre8@ Mse@f olRMhydy9chkor b6 »ag¢i d aqueous sol ution was
added thereto and the m xture was refluxed for 30 m nutes. After an

aqueous k@ggﬁ was separated and renoved therefrom the reaction
sol ution"was shed with 200 niL of saturated sodi um

hydr ogencar bonat e_aq us solution, .followed b enpval of sal vent
under reducedq%?%gSufgg‘ébqi%P %hﬂébb%? TQ%&%%%@?#%R%WEQPQ%P%&%ﬁﬁ na
col um Eronatograghy, t hus obtainin% 45.1 g of

4,4'-di% uggshantyl'P- PMRee hyP3%, ' 9 BEphehyPmpaganankape; (Yi &f gnol),
79.09% . 88 [0103] Next, 43.7 g of the

4, 4" - di L9-addanait feyr2cnehhgride1'(108] phedyl bbE&Pnedodboeeitgbene
nmmol ), 36.8 g of potassium dichromate (125 mmol) and 200 ni of water

wer e chanded Bhiareb00emkt abbeogkdvénaad3hbaredoabr2550Cakkrad8d hours.
After cooling, precipitate was filtered and separated therefrom The

preci pi hatieaved washed°three bimeBoWkEhug@OrnkietobOR- €X6RANGR1vent

water, filtered and separated again, and agitated in sulfuric acid

aqueousy89l Utin8Peaf tRE-d£E-0h LWRPOVESucSAl bHeREEELPELALELain solid.
The solid was purified by column chromatography, thus
obtaining 112.7 g of 9,9-bis(4-hydroxy-3-nitrophenyl)-2,7-
di(l-adamantyl)-fluorene (159 mmol; yield: 58.9%).

[0098]
Next, 5 g of the 9,9-bis(4~hydroxy-3-nitrophenyl)-2,7-

di(l-adamantyl)-fluorene obtained above (7.1 mmol), 0.26 g of
10% palladium activated carbon (0.25 mmol), 15 g of
tetrahydrofuran and a stirrer were charged in a 100 mL
recovery flask and agitated at room temperature for 24 hours
under a hydrogen atmosphere. After reaction solution was
filtered, solvent was removed from the reaction solution under
reduced pressure to obtain solid. The solid was washed with
500 mL of hexane and dried under reduced pressure, thus
obtaining 4.4 g of 9,9-bis(3-amino-4-hydroxyphenyl)-2,7-di(1-
adamantyl)-fluorene (6.8 mmol; yield: 96.5%).

[0099]



was collected by filtration, washed with 200 nL of ion- exchange
water three tinmes and then with 100 m 6of met hanol , followed by

dryi ng under reduced pressure, thus ob8t aining 42.2 g of

2, 7-di (1-adamantyl)-fluorenone (94.1 mol ; yield: 94.1%. [0104]
Next, 66.4 g of the 2, 7-di(1-ad ntyl)-fluorenone thus obtai ned
(148" ol y, S APRE TR 1 T A fdT )2 S RO ROk by A L ege
(7.7 wt % et hanesul foni ¢ acid solution_of diphosphorus pentoxide)

and a sELFFEPtRer BNeh¥Pd8darR 8R8ED RELOVecdlidt yidiaskanddatie at
150C for_ 12 hours under a nitrogen atnosphere. After reaction

sol ut i oAPEaaBREdCPBBALNEerBepatarect3pratiuet - i on- exchange water was
added slowy. An aqueous |ayer was separated and renoved therefrom
Then, sol venpyesrarreyedl avmesoriedluced pressure. Solid thus

obt ai ned was refined by colum chromat ography, thus obtaining 74.3 g
of 2,7-di (1-adanamby! )mfiuorene- 84°9- bi sphenol (120.1 nmmol; yield:
81.10). 89 [0105] Next, a synthesis was perforned in the sane

condi tion asgidnsyind heshs) expapl e 1 except that 36.0 g of the
2,7-di (I - adamantyl)-fl uorene-9, 9-bi sphenol obtai ned above (58.1

I i f. 4, 6-1- tyl)-1, .
myéroxzeg%6%§%%ﬁ%%ug/@bt ;tli'nié%' J‘;@agg %‘f{?%, d\?’ 4.32; 0

bi s(4-( ;4% ?gnzyl oxy-4-ni trophenoxy) - phenyl ) -2, 7-di ( 1-
adamantyly=fl uorene (48.9 mmol; yield: 84.2%. [0106]

Actual measurement values (/%): C, 83.36; H, 7.35; N,

4.36; 0, 4.91
{01001

(Synthesis example §)

<Synthesis of 9,9-bis(3-amino-4-hydroxyphenyl)-2,7-
di{3,5-dimethyl-l-adamantyl)-fluorene>

A synthesis was performed in the same condition as in
Synthesis example 5 except that 263.9 g of l-bromo-3,5-
dimethyladamantane (1.11 mol) was used in place of 238.1 g of
l-bromoadamantane (1.11 mol).

[0101]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: blown solid

MS (FD) (m/z): 704 (M")

Elemental analysis:

Theoretical figures (/%): C, 83.48; H, 8.01; N, 3.97; O,



Next, a synthesis was performed in the sanme condition as in

Synt hesis exanple 1 except that 50.2 Cipf the 9, 9-bis(4-(3-

benzyl oxy- 4-ni trophenoxy) - phenyl ) -2, 7-di (1- adamant yl ) - f | uor ene
obt ai ned above (46.8 nmol) was used in place of 39.0 g of 4,6-

di (1-adgmgptyl) -1, 3- bi s(3- benzyl oxy-4-ni trophenoxy) benzene (46.8
mmol ), thus obtaining 34.6 ¢ of 9 9- bis(4 (4 anino 3-

hydr oxypheno I e (41 5 119]

yi el d: 88. 7%Xp¥gf"8ﬁrﬁfi{ a)%eé%‘ Lh%s ré)/‘h)l) ’of 5 dpectrd retw'y
anaIyS| ? el enent al anaIyS|s are shown belom1 The data show t hat
t he aPRed® co éand is a target product. Appearance: blown solid
VS (FD) Eniz 1,041 (M) Elenental analysis: Theoretical figures
(1% : ®402D: H, 6.97: N, 2.69: 0, 6.15 90 Actual neasurenent
val ues (/@@ C, 84.17; H, 6.95; N, 2.70; 0, 6.13 [0108] (Synthesis
exanpl e 8) <Sﬂﬂjﬂ£ﬁasiﬁ 2 ZhpIde Hydr oxy- 3, 3' -di am no-5, 5" - bi s(I -
(3,3 -biadamantyl )) - bi phenyl > A synthesis was perforned in the sane
condition as i4syrByddiesi st exaonEs (4-exsepiitdia-hdbdb byghdfoxy) -
3-bronp-1,1' - biadamantane (3.9 nol), 162.0 g of

212"diﬁMgﬁQIY=@lph@ﬂYﬁ—adamantyl)—fluorene>

In a 1 L recovery flask, 3.19 g of magnesium (131 mmol},
40 g of 5-(l-adamantyl)-2-bromotoluene (131 mmol), 200 mL of
tetrahydrofuran and a stirrer were charged and refluxed under
a nitrogen atmosphere for two hours to prepare a Grignard
reagent. Next, in another 1 L recovery flask, 38.2 g of 4-(1-
adamantyl)-bromobenzene (131 mmol), 9.19 mg of
bis(triphenylphosphine)palladium dichloride (13.1 mmol}, 300
mL of tetrahydrofuran and a stirrer were charged. A
tetrahydrofuran solution, which is the above-prepared Grignard
reagent, was added thereto under nitrogen flow and the mixture
was refluxed for 12 hours. Then, 60 mL of 10% hydrochloric
acid aqueous sclution was added thereto and the mixture was
refluxed for 30 minutes. After an aqueous layer was separated
and removed therefrom, the reaction solution was washed with
200 mL of saturated sodium hydrogencarbonate agqueous solution,
followed by removal of solvent under reduced pressure. Solid
thus obtained was refined by alumina column chromatography,
thus obtaining 45.1 g of 4,4’-di(l-adamantyl)-2-methyl-1,1’~

biphenyl (103.5 mmol; yield: 79.0%).



(870.0 nmmol) and 250 niL of toluene were used respectively in place
of 75.0 g of 1-bronpadamantane (349 ), 9.58 g of

1, 3-di hydr oxybenzene (87.0 nmol) and m. of toluene, thus
obtaining 428.1 g of 2,2'-dihydroxy -5,5"-bis(l-(3,3'-

biadanan@gi%% bi phenyl (592.0 nmol; yield: 68.0%. [0109] Next, 200
m. of 20 tic acid aqueous sol ution (640 mmol ) was charged in a
500 nL recovery flask, and 216.9 of 2' -di hy dro%y

-5, 5' - bis(1-( %th|%aMt%/$)§h%|1yh%nﬂl (Bopammr Y1 ek ep Eilat 141 -
added thereto with agitating hard. After the addition, the mxture
was agi PapeEntér obhalhedr akpveodiD0t Empé) at el Reattpohassiumi on was
charged in 500 nL of ion- exchange water. Solid precipitate was

col | ect édchyofmaker 4t Eonmmoashed dD0hml bfofaten- exebangerwateinand
then with 1 L of ethanol, followed by drying under reduced pressure,

thus obtai nLngueéidveg ehd2ndacdihydr oxy<3, 8ordii h6erS, S'aMiesd 1-
(3, 3" -biadamantyl )) - bi phenyl (255 nmol; yield: 85.0%. 91 [0110]

Next, acgazsm&h@SIﬁré@pp%%erst fm%Q@eaaQHdCQ@SéLae@da@hefé'from The
SyntheS|s exanpl e 1 except that . 2" -di hydr oxy-

3,3 - dug%%ggg§tgt§gagglwggh§d pé@%@ﬂ%g&xg>% $§DQSQV$L<4§ BonTRL) 2158

used in anman

bi 543 gRegkoxy drobLnophengxylbenzene (46, 5. mmol)s cLPLg 1 PLELPLDS.
(3,3"- bggggnggheg%% gg QEQ%L g§3p& Tn?gr Lglgougg.(mgolgéxgggcipitate
was collected by filtration, washed with 200 mL of ion-
exchange water three times and then with 100 ml of methanol,
followed by drying under reduced pressure, thus obtaining 42.2
g of 2,7-di(l-adamantyl)~fluorenone (94.1 mmol; yield: 94.1%).
[0104]

Next, 66.4 g of the 2,7-di{l-adamantyl)-flucrenone thus
obtained (148 mmol), 41.8 g of phenol (444 mmol), 203 mL of
Eaton’s reagent (7.7 wt% methanesulfonic acid sclution of
diphosphorus pentoxide) and a stirrer were charged in a 500 mL
recovery flask and heated at 150°C for 12 hours under a
nitrogen atmosphere. After reaction solution reached room
temperature, 30 mL of ion-exchange water was added slowly. An
aqueous layer was separated and removed therefrom. Then,
sclvent was removed under reduced pressure. Solid thus
obtained was refined by column chromatography, thus obtaining
74.3 g of 2,7-di(l-adamantyl)-fluorene-9, 9-bisphenol ({120.1

mmol; yield: 81.1%).



Appear ance and results of mass spectronetry anal ysis and el enental
anal ysis are shown bel ow. The data shagmwthat the obtained conpound
is a target product. Appearance: blown solid M (FD) (mz): 753 (M)
El emrental anal ysis: Theoretical figures (/%: C, 82.93; H 9.10; N
3.72; 0, (o#08% Actual neasurenent values (/%: C 82.92; H 9.15; N
3.66; 0, 4.27 [0112] (Synthesis exanple 9) <Synthesis of

2,2 -di hydroxy-@e)gé- dé aén%ﬂlﬂié 3_55 'vpgéfl(r}?%]?formed in tl}e sam i%or%%ition

dinephyl-l-adananty1)-b|_heny?> A €S1'S Was performe e samne
Condli1 99 58 S0pu REICICELERBIaTe! 8. BeREoPRE:UR L9488 By 7 s oo
1,362.5 8 %f 92 §-brogn-éL1'-Qiadanantane g339 nnléb [0%13£
Appear aRE8MaRGYL &SP 6Pends S ~EparFBRet PhtaARPYsABOEAd (58} érmpal
anal ysis are shown bel ow. The data show that the obtained conpound
is a talgét Upeadiiet Plappeatfarée’ Bl efindsbtild-afsmarDyl{m z$- 540 (W
El enental anal ysis: Theoretical figures (/%: C, 79.96; H 8.95 N
5.18; Odihydroxybenzene (58.1 mmol), thus obtaining 52.5 g of 9,9-

bis(4-(3-benzyloxy-4-nitrophenoxy)-phenyl)-2,7-di (1~

adamantyl)-fluorene (48.9 mmol; yield: 84.2%).

[0106]

Next, a synthesis was performed in the same condition as
in Synthesis example 1 except that 50.2 g of the 9,9-bis(4-(3-
benzyloxy-4-nitrophenoxy)-phenyl) -2, 7-di (1-adamantyl) -fluorene
obtained above (46.8 mmol) was used in place of 39.0 g of 4,6-
di(l-adamantyl)-1,3-bis(3-benzyloxy-4-nitrophenoxy)benzene
(46.8 mmol), thus obtaining 34.6 g of 9,9-bis(4-(4-amino-3~-
hydroxyphenoxy) -phenyl) -2, 7-di (1-adamantyl)-fluorene (41.5
mmcl; yield: 88.7%).

[0107]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: blown solid

MS (FD) (m/z): 1,041 (M%)

Elemental analysis:

Theoretical figures (/%): C, 84.20; H, 6.97; N, 2.69; 0,



5.92 Actual neasurenent values (/%9: C, 79.98; H 8.94; N, 5.17; O,
5.93 [0114] (Synthesis exanple 10) <Sw hesis of

2, 2" -di hydroxy-3, 3" -di am no-5, 5" - bi s(1-

(5,5 ,7,7 -tetranet hyl -3, 3' -bi adamant yl ) ) bi phenyl > A synt hesi s was

perforrred in ibhe,samk 59@9 ests | ;8 ty t hat
1,581.3 g of 3- blﬁorm-e élﬁé%-ﬁﬂ% SY{\%/)hiél %@a%nt%ﬁ@%S 9

m)l) V\B.? yged phace of 1,362.5 g of 3-bronp-1,1"-biadanmantane
(3.9 nol). 0815 pearance and results of mass spectronetry
anal ysi s g el emental anal ysis are shown bel ow. The data show t hat
t he obt % conpound is a target product. Appearance: blown solid
MS (FD) (mlz): 865 (M+) 93 Elenental analysis: Theoretical figures
(/9% : C, 83.28!SyiRtleeshs qgampba-8l 3,70 Actual neasurenent val ues
(/9%9: C, 83.26; H 9. 78 N, 3.25, 0, 3.71 [0116] (Synthesis exanple
11) <Synt hesi s<®fnhesipief 42 e Tl B AR oxYpHerhan i 55 -5’ —bis (1-
bi s(1-(3, 3" -bi adamantyl)) - bi phenyl >

(3,3’ -biadamantyl))-biphenyl>

A synthesis was performed in the same condition as in
Synthesis example 1 except that 1362.5 g of 3-bromo-1,1’~-
biadamantane (3.9 mol), 162.0 g of 2,2’ -dihydroxy-biphenyl
(870.0 mmol} and 250 mL of tcluene were used respectively in
place of 75.0 g of l-bromoadamantane (349 mmol}, 9.58 g of
1,3-dihydroxybenzene (87.0 mmocl) and 25 mL of toluene, thus
obtaining 428.1 g of 2,2’-dihydroxy -5,5"-bis(1-(3,3" -~
biadamantyl))-biphenyl (592.0 mmol; yield: 68.0%).

[0109]

Next, 200 mL of 20% nitric acid aqueous solution (640
mmol} was charged in a 500 mL recovery flask, and 216.9 g of
2,2"-dihydroxy -5,5'-bis(1-(3, 3’ ~biadamantyl))-biphenyl (300
mmol) was gradually added thereto with agitating hard. After
the addition, the mixture was agitated for one hour at room
temperature. Reaction solution was charged in 500 mL of ion-
exchange water. Solid precipitate was collected by filtration,
washed with 1 L of ion-exchange water and then with 1 L of
ethanol, followed by drying under reduced pressure, thus

obtaining 207.3 g of 2,2"-dihydroxy-3,3’-dinitro-5,5'-bis(1l-

(3,3’ -biadamantyl))-biphenyl (255 mmol; yield: 85.0%).



A synthesis was perforned in the sane condition as in Synthesis
exanpl e 1 except that 42.0 g of 2,2'-djfydroxy-5,5'-

bi s(1-(3, 3" -biadamantyl )) - bi phenyl (58.1 mml) was used in place of
22.0 g of 4,6-(1-adamantyl)-1, 3-di hydroxybenzene (58.1 mml), thus
obt ai ni ngy9{g9 g of 2,2'-bis(4-(3-benzyl oxy-

4-ni trophenoxy) -5, 5' - bi s(1- (3, 3' - bi adamantyl ) ) - bi phenyl (49.2 ol ;
yi el d: 84. 8@@ a, synt hesi s_.was $e rfornmed in the

condition as X%Wn%h%%?éh%iéﬁpw%sﬂp%§%%ﬁ?e hlt %&?Jﬁ%ﬁ?ﬁconé&{g%n as

2,2 -bis(3- benz yl.oxy-4-nitrophenoxy)-5, 5" -bis(1-(3, 3'-bi adamantyl))-
bi phenyk (Egnéhﬁﬁﬁﬁ)@%égpé§e& FﬁcﬁpgcéhéF §§ é § 6ﬁ 4,8  gfghydroxy=
adananté -1, 3-bi s(3- benzgloxy 4- nltrophenoxy)benzene (46.8 nmol),

t hus ob aﬁnrﬁgnsgrg §r6f ~Riz'(1pil3¢ 4! ahiipdaBantyl)) -biphenyl (46.8
hydr oxyphenoxy) -5, 5' - bi s(1-(3, 3' - bi adamant yl )) - bi phenyl (41.6 mmol;
yi el d: 8&98@©wa$0m$8ﬁ 94 pAppear@nGé.and pésdl 6sdofllpradamapegl i orpBry
anal ysis and el enental analysis are shown bel ow. The data show t hat

the obbaknedbeatpourg-dsnatirappehoplyPBuatendppear angRolbl ovAusol id
MS(FD) (m(z): 937 (M+) Elenental analysis: Theoretical figures (/%:

g gg 8%bt5?n§n%732N4 & 89 2027 -8iB3apekyak, BRAgULRTRAL SV UBSS (19 :
(3,3"~biadamantyl) ) -biphenyl (43.1 mmol; vyield: 92.0%).
[(0111]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: blown solid

MS (FD) (m/z): 753 (M")

Elemental analysis:

Theoretical figures (/%): C, 82.93; H, 9.10; N, 3.72; O,

Actual measurement values {/%): C, 82.92; H, 9.15; N,
3.66; 0O, 4.27
[0112]
(Synthesis example 9)
<8ynthesis of 2,2'-dihydroxy-3,3’-diamino-5,5" -bis (3,5~
dimethyl-l-adamantyl)-biphenyl>
A synthesis was performed in the same condition as in
Synthesis example 8 except that 948.4 ¢ of l-bromo-3,5-

dimethyladamantane (3.9 mol) was used in place of 1,362.5 g of



3.02; 0, 6.86 [0119] (Synthesis exanple 12) <Synthesis of

2, 2" - bi s(4-am no- 3- hydr oxyphenoxy) -5, 55

bi s( 3, 5-di net hyl -1 -adamantyl ) - bi phenyl>" A synthesis was performed in
the sane condition as in Synthesis exanple 11 except that 29.6 g of

2 2' dlgygEﬁﬁg %”5'12H%&%8 rﬁéhé4§ &?danantyl)-biphenyl (58.1

was “obtaine g of 1-brono-3, 5-
dlnethylggﬁgﬁ?tane (3.9 nol) |n pl ace of 1,362.5 g of 3-brono-
1,1'-bia ane (3.9 nol) in Synthesis exanple 8, was used in
pl ace of 42.0 g of 2,2'-dihydroxy -5,5 -bis(1-(3,3" -
bi adanant yl ) )2BRpheryEe (%18d 1r 5| Pif SyRThespec el ey 1anal youoind
Appear ance and results of nass spectronetry analysis and el enental
anal ysi §lamenshéwanbélvews Ihe dabanshewotrhatThdedaobt showedt oanpound
is a target product. 95 Appearance: blown solid M5 (FD) (mz): 724
(M4) Ebemennal aprabgpsis: itheotetigeal pfrbgures (/% : C, 79.52; H
7.79; N, 3.86; 0, 8.83 Actual neasurenent values (/%: C, 79.50; H
7.80; N, 3. 8&ppfarSndd: [Plakl £Syndhesis exanpl e 13)

MS (FD) (m/z): 540 (M")
Elemental analysis:

Theoretical figures (/%): C, 79.96; H, 8.95; N, 5.18; 0O,

Actual measurement values (/%): C, 79.98; H, 8.94; N,
5.17; 0, 5.93
[0114]

(Synthesis example 10)

<Synthesis of 2,2’ -dihydroxy-3,3"-diamino-5,5"-bis(1-
(5,5",7,7" —-tetramethyl-3, 3’ ~biadamantyl) }biphenyl>

A synthesis was performed in the same condition as in
Synthesis example 8 except that 1,581.3 g of 3-bromo-5,5'-

7, 7' -tetramethyl-1, 1’ -biadamantane (3.9 mol) was used in place
of 1,362.5 g of 3-bromo-1,1’-biadamantane (3.9 mol).
[0115]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: blown solid

MS (FD) (m/z): 865 (M%)



<Synthesis of 9, 9-bis(3-(3,5-dinethyl-I|-adamantyl)-5-

am no- 4- hydr oxyphenyl ) -fl uorene> A syrg?esi s was perforned in the
sane condition as in Synthesis exanple 5 except that 5 g of

9, 9- bi s(3- (3 5-

di met hyl - | ) 4- hydr oxy-5-nitrophenyl)-fluorene (7.1 mmol)
was used |n gﬁga %?315 %n%f > bi s(4- hydr oxy- 3-

nitrophenyl)-2, 7-di (1- ada ntyI) fluorene (7.1 mmol). 22]
Appear ance ant' RS %%a%ff%‘é%e%p%ﬂon%{ réﬁ 2 Vi 39 ;N ehetftialOr

anal ysis are shown bel ow. The data show that the obtained conpound
is a taPgéf product. Appearance: light yellowsolid M (FD) (nfz):
704 (Mt) Elenental analysis: Theoretical figures (/% : C, 83.48; H,
8.01; N, 3.97Actyal Mé&Hsictruaht meabueene) val ueds3 (794 :HC 98B 51§, H,
8.06; N, 96 3.97; 0, 4.49 [0123] (Synthesis exanple 14) <Synthesis
of 2,7-4di¢3;5odi aerhyl -| -adamantyl)-9, 9-

bi s(3 (3, 5-di nethyl -1 -adamantyl ) - 5- am no- 4- hydr oxyphenyl ) - fl uorene>
A synt hemmgvps performed in the same condition as in Synthesis
exanpl e 5 except that 206.5 g of 9, 9-bis(3-(3, 5-

di met hyl -1 - adapgaynﬁiykllés-fls- hé(}gérg)@(yé SIf)i trophenyl )-fl uorene (270
<Synthesis of 2,2’ -bis{4-amino-3-hydroxyphenoxy)-5,5'-
bis(1-(3,3" -biadamantyl))-biphenyl>

A synthesis was performed in the same condition as in
Synthesis example 1 except that 42.0 g of 2,2"-dihydroxy-5,5'-
bis{1-{3, 3’ -biadamantyl) ) ~biphenyl (58.1 mmol) was used in
place of 22.0 g of 4,6-(l-adamantyl)~1,3-dihydroxybenzene
(58.1 mmol), thus obtaining 57.9 g of 2,2"-bis(4~(3-benzyloxy-
d-nitrophenoxy)-5,5"-bis (1-(3,3’-biadamantyl))-biphenyl (49.2
mmol; yield: 84.8%).

[0117]

Next, a synthesis was performed in the same condition as
in Synthesis example 1 except that 55.1 g of 2,27 -bis(3-
benzyloxy-4-nitrophenoxy)-5,5’ ~bis (1-(3, 3’ -biadamantyl))-
biphenyl (46.8 mmol) was used in place of 39.0 g of 4,6-di(1-
adamantyl) -1, 3-bis (3-benzyloxy-4-nitrophenoxy)benzene (46.8
mmol), thus obtaining 39.0 g of 2,2"-bis{4-amino-3-
hydroxyphenoxy) -5, 5" -bis (1-(3, 3" -biadamantyl))-biphenyl (41.6
mmol; vield: 88.8%).

[0118]



mmol ) was used in place of 118.9 g of 9, 9-bi s(4-hydroxy- 3-

ni trophenyl )fl uorene (270 nmml), and 289.9 g of 1-brono-3, 5-

di net hyl adamant ane (1.11 nol) was used in place of 238.1 g of

1- brombadamant ane (1.11 nol). [0124] éﬁpearance and results of mass
spectronetry aMRPITINGMENER| et os alast ssreet SR el o v ST and
data show that the obtained conmpound is a target product.

Appear antemehight aypellyewsselkedshivBn( BBl ownl Z)he 1020 {Mw Heanmerital
anal ysis: Theoretical figures (/%: C, 85.16; H, 9.01; N, 2.72; O,
3.11 Actpahinedsubmpenhdvakuestebd@t fro8bc6; H 9.06; N 2.53; 0,
3.15 [0125] (Synthesis exanple 15) 97 <Synthesis of

3, 3" - bi s(3- (SaGpsh FRidy! -bragareet yh) - 5 _

am no- 4- hydr oxyphenyl )-5,5",7,7" -tetranmethyl -1, 1' - bi adanantane> In a
5 L recovery 4, g 3, v di brono-
5,5',7,7'-teﬁ$%ﬁ€#%yﬁ?ﬁfh‘- |2dgggntane (100 nmmol ), 688 g of pheno

(7.3 nmol) an stirrer e charged and agitated at 155C for 30
m nut es L”Kkihﬁk??% %ﬁ ?%%%@S%EIer cooling the mxture to room

tenperature, 4.3 L of ion-exchange water was _added thereto and
agitated at SOREPEFEIEM nfiHHERS Sofiy C 82-01: H, 8.17; N, 2.99; O,
6.83

Actual measurement values (/%): C, 82.00; H, 8.12; N,
3.02; O, 6.86
[(C119]
(Synthesis example 12)
<Synthesis of 2,2’ ~bis(4-amino-3-hydroxyphenoxy)-5,5" -
bis (3, 5-dimethyl-1l-adamantyl)-biphenyl>
A synthesis was performed in the same condition as in
Synthesis example 11 except that 29.6 g of 2,2’ ~dihydroxy -
5,5"-bis(3,5-dimethyl-1-adamantyl)-biphenyl (58.1 mmol), which
was obtained by using 948.4 g of l-bromo-3,5-
dimethyladamantane (3.9 mol) in place of 1,362.5 g of 3-bromo-
1,1"-biadamantane (3.2 mol) in Synthesis example 8, was used
in place of 42.0 g of 2,2’-dihydroxy -5,5"-bis(1-(3,3"-
biadamantyl))-biphenyl (58.1 mmol) in Synthesis example 11.
[0120]
Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the

obtained compound is a target product.



precipitate was collected by filtration, then washed with 7 L of

i on-exchange water and dried under reduced pressure, thus obtaining
50.6 g of 3,3'-bis(4-hydroxyphenyl)-5,5,7,7" -
tetramethyl -1, 1' - bi adamantane (99.0 mol ; yield: 99.0%. [0126]

Next, 100 g Qi%§$§r§n§é€b%féﬁﬁg%€58§yphe”yl)'515'1717"

tetranet hyl - I adamant ane arned above (196 mol ), 375 g of

1- brono- 3, 5-dj adapmant ( 3 mol), 7 g of anhydrous iron
trichloride ?ﬁ%ELQ%#)gn26 'ﬁﬂf%f sitylene and a stirrer were
charged in a 1 L recovery flask and agitated at 120C for three
hours. After ?%ﬂ%@?ﬁ%ﬁs%%%%ﬁﬁl??on1the m xture under reduced
pressure, solid thus obtained was purified by columm chromatography,
t hus obtainiﬁﬁh%@r@t%ﬁa%,élg%ﬁ%%SLE%IB-Cr 79.52; H, 7.79; N, 3.86; O,
di et hyl - 1- adamant yl ) - 4- hydr oxyphenyl )-5,5",7, 7' -t et ranet hyl -

1,1' - bi 8d8Aant ane (38.3 mol ; yield: 19.5%. [0127] Next, 32 g of the
3,3 -bis(3-(3,5-dinethyl-I|-adamantyl) 98

4- hydr oxyphemydt)udl ShedsItetheit anellyd - (/9 - bi adeestane old® ned
above (38.3 nmol), 200 nL of acetonitrile and a stirrer were charged
inal k.segogery Bhask. Under nitrogen flow, 10 g of 60%nitric
aci d aqueous solution (95 nmmol) was gradually added thereto with
agitatingpap;p' C or less. After the addition, the mixture was
agitated at roomtenperature for one hour. Reaction solution was

by 1111 rati on,  SHSHER o R0 i o et hanol and then aried under
reduced pressuLe iosis of 9,9-bis(3-(3,5-dimethyl-1-adamantyl)—-5-
amino-4-hydroxyphenyl)-flucrene>

A synthesis was performed in the same condition as in
Synthesis example 5 except that 5 g of 9,9-bis(3-(3,5-
dimethyl-l-adamantyl)-4-hydroxy-5-nitrophenyl)-fluorene (7.1
mmol} was used in place cf 5 g of 9,9-bis(4-hydroxy-3-
nitrophenyl}-2,7-di{1-adamantyl)-fluorene (7.1 mmol).

[0122]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: light yellow solid

MS (FD) (m/z): 704 (M")

Elemental analysis:

Theoretical figures (/%): C, 83.48; H, 8.01; N, 3.97; O,

Actual measurement values (/%): C, 83.51; H, 8.06; N,



thus obtaining 33 g of 3,3 -bis(3-(3,5-dinethyl-|-adamantyl) -

4- hydr oxy-5-ni trophenyl )-5,5,7,7" -tefganmethyl -1, 1' - bi adamant ane
(35.7 mol ; yield: 93.2%. [0128] Next’, 33 g of the

3,3 -bis(3-(3,5-dinethyl-|-adamantyl) -

4-hydro§y 59 nbtrgpggnyl)-S,S',7,7'-tetranethy|-1,1'- bi adamant ane
obt ai ned "abo6ve’ (35 mmol), 5 g of 10% pal | adium activated carbon (5
nmol ) , ?8 gg of tetrahydrofuran and a stirrer were charged in a 1 L
recovery t4dk and agitated at roomtenperature for 72 hours under a
hydr ogen at nosphere. After reaction solution was filtered, solvent
was renoved froPnERSIeR¥FESol4ti on under reduced pressure. Solid
thus obtai ned was washed with 2 L of ion-exchange water and dried
under reduced PFEIELRSL S thilis2 obtdl M Ny PBnegtlofl -3, -Rddnas(t3r1) -9, 9-

(3, 5-di net hyl -1 -adamant yl ) - 5- am no- 4- hydr oxyphenyl )-5,5",7, 7" -

t et ramebhgl(3%,(3, Sbadanhpt.abeal3@a4At ppl5-yinehd-49RyvE6XPxypRERZY] ) 99
Appear ance and results of nass spectronetry anal ysis and el enent al
anal ysi s1abeeghown bel ow. The data show that the obtained conpound
is a target product. Appearance: light yellow solid M (FD) (nfz):

8638( NKI) 3E£2%n%%t@€%%i%@ﬁsalgég%ﬁ%ﬁ:ﬁ fJdva L%ZHEH ndl% ngazoalrﬂ
9.70; |\lSyntheSJ.s example 5 except that 206.5 g of 9,9—bls(3—(3,5—
dimethyl-l-adamantyl)-4-hydroxy-5-nitrophenyl)-fluorene (270
mmol) was used in place of 118.9 g of 9,9-bis(4-hydroxy-3~
nitrophenyl) fluorene (270 mmol), and 269.9 g of l-bromo-3,5-
dimethyladamantane (1.11 mol) was used in place of 238.1 g of
l-bromoadamantane (1.11 mol).
[0124}

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: light yellow solid

MS (FD) (m/z): 1,029 (M%)

Elemental analysis:

Theoretical figures (/%): C, 85.16; H, 9.01; N, 2.72; O,

Actual measurement values (/%): C, 85.26; H, 9.06; N,
2.53; 0, 3.15

[0125]

(Synthesis example 15)



3.32; 0, 3.50 [0130] (Synthesis exanple 16) <Synthesis of

9, 9- bi s(3- am no- 4- hydr oxyphenyl ) -2, 7- Hj s(phenyl et hynyl) - fl uorene> A
synthesis was perforned in the sane condition as in Synthesis
exanpl e 8 except that 147.4 g of 9, 9-bi s(4-

hydr oxyphenyl ) -2, 7-.di brono=fl ugr ene 90, 0, I sed in ac,
o 236 8 g ot SR A gy e 5B e 1101 o5 Finds bR biery
300 mol ), thus qgbtaining 156 _g_of , )
g,9-biS§P£99Y2FBX@FQKHPh?gﬁﬁéﬁ§?§-2777dr5ﬁ5ﬁﬁmFFUBFéﬁel(260.8 mol :
yield: 89.9%. %0131] Next, 35.9 g of the
9,9-bisb64dﬁ?éﬁ RP€3-ni t rophenyl ) - 2, 7-di br ono-f | uor ene obt ai ned
above (60.0 mml), 0.79 g of triphenyl phosphine (3.0 mml), 0.23 g
of copper iodibe §152L neodyeri3fUagkofdphenylatet yd erdilfA3rmol ),
0.25 g of 100 dichlorobis(triphenyl phosphine)palladium (0.36 muol),

72 nL ob, St l7eThykanrameti3§1RL, of -pystidinartand alsvimmel ) weseschasged
in a 500 nL recovery flask and agitated at 105C for three hours.

After rpaehbon (50kukben was hi bteredr sebkuephwgsdrsenavedifresy Lhe
reaction solution under reduced pressure. Solid thus obfained was

hed weth-5 of, / roe L I S i nd
rﬁZnemﬁ?EBSSOQQEn%P ﬁéﬁﬁgﬁé|?n?§?|§§£§8%§ﬁ g???hg under ?%%%%g%qnng
of

b1 Sca ngarbyEotR] BoBnEadPs s PR ek, PE: hgRyPYCRFIR chgter vas
added thereto and agitated at 80°C for ten minutes. Solid
precipitate was collected by filtraticon, then washed with 7 %L
of ion-exchange water and dried under reduced pressure, thus
obtaining 50.6 g of 3,3"-bis(4-hydroxyphenyl)-5,5",7,7' -
tetramethyl-1,1"-biadamantane (99.0 mmcl; yield: 99.0%).
[0126]

Next, 100 g of the 3,3"-bis(4-hydroxyphenyl)-5,5",7,7" -
tetramethyl-1, 1’ -biadamantane obtained above (196 mmol), 375 g
of l-bromo-3,5-dimethyladamantane (1.53 mmol), 7 g of
anhydrous iron trichloride (44 mmol), 200 mL of mesitylene and
a stirrer were charged in a 1 L recovery flask and agitated at
120°C for three hours. After removing solvent from the mixture
under reduced pressure, solid thus obtained was purified by
column chromatography, thus obtaining 32 g of 3,3"-bis(3-{(3,5~
dimethyl-l-adamantyl)~4-hydroxyphenyl}-5,5",7,7’ -tetramethyl-
1,17 -biadamantane ({(38.3 mmol; yield: 19.5%).

[0127]

Next, 32 g of the 3,3"-bis(3-(3,5-dimethyl-l-adamantyl)-



(50.7 mol ; yield: 84.6%. [0132] Next, 20 nmlL of concentrated
hydrochloric acid, 30 nL of ethanol, 98. 5 g of the

9, 9- bi s(4- hydr oxy-3-nitrophenyl)-2,7- bls(phenylethynyl) fl uorene
obt ai ned above (21.0 mmol) and a stirrer were charged in a 200 nL
recover §~VEERXYWERYAYIrPabl nd, &f ~FebmPTerpELatl ul &, Pipdaenyashl ori de
di hydrate of 15 g dissolved in 20 nL of ethanol was gradual |y added
t her et oobatinednrbemperdfuBemmafit er 20Aembddift Roafonhermizt aneé wmas
agitated at roomtenperature for 12 hours. Solid precipitate was

col | ect edibyeti lvetat chargedshadawit b t8Qofrerof fliesk. exohdngen Wat®fen
and then with 100 nL of nethanol, followed by drying under reduced

pressur elolhusoobt aicnkng #9+8i8 9518 Qqueous solution (95 mmol) was
bi s(3-am no- 4- hydr oxyphenyl ) -2, 7- bls(phenylethynyl) fl uorene (18 6

mol |y ?59ua§9i§adBQétheéQQSaﬁ§ﬂﬁe gﬂgaﬁﬁﬁgnége?ﬁC”B§31§Q§Ctr £y

analy5|s and 101 elenental analysis are s ow. The dafa show

verl ow £ .3&8@%& 2 xkégg y%; gk s pLodyct FAﬁgﬁggsggs-raLuge for

Theoreti cal ur es 5.51 Act ual

/ 4
roasur cBRt "ol uesReeé%?iort gl 1y s, 30TEQ, o 4l ds. o), Iy agchangs

water. Solid precipitate was collected by filtration, washed
with 500 ml of methanol and then dried under reduced pressure,
thus obtaining 33 g of 3,3"-bis(3-(3,5~dimethyl-l1-adamantyl) -
4-hydroxy~5-nitrophenyl )-5,5",7,7’ -tetramethyl-1,1"~
biadamantane (35.7 mmol; vyield: 93.2%).

[0128]

Next, 33 g of the 3,3'-bis{3-(3,5-dimethyl-l-adamantyl) -
4-hydroxy-5-nitrophenyl)-5,5",7,7" -tetramethyl-1,1'-
biadamantane obtained above (35.7 mmol), 5 g of 10% palladium
activated carbon (5 mmol), 300 mL of tetrahydrofuran and a
stirrer were charged in a 1 L recovery flask and agitated at
room temperature for 72 hours under a hydrogen atmosphere.
After reaction solution was filtered, solvent was removed from
the reaction solution under reduced pressure. Solid thus
cbtained was washed with 2 L of ion-exchange water and dried
under reduced pressure, thus obtaining 28 g of 3,3’ -bis(3-

(3, 5-dimethyl-l-adamantyl)-5-amino-4-hydroxyphenyl)-5,5",7,7' -
tetramethyl-1l,1’ -biadamantane (32.4 mmol; yield: 90.,6%).

f01l29}



[0134] (Synthesis exanple 17) <Synthesis of
4,6-di(1-adananty|)-1,3-bis(4-carboxy@nphenoxy) benzene dichl oride> A
synthesis was perforned in the sane condition as in Synthesis
exanple 1 except that 17.9 g of nethyl 4- fluorobenzoate (116 nmmol)
was used in place of 28.7 of 2- benzylox -4-f|uoronitroben;Fne,(116
mmol ), thus o %ﬁ?ﬁ%ﬁﬁ%@. dgf%ﬁu ts of mass spectrometry analysis and
4,6-di (1-adamantyl ) -1, 3-bi s(4-car boxynet hyl - phenoxy) benzene (48.6
mol ; yPeFEST88119421yB185p T ReRBOVE PebPvn- piltarte Ehay fhgt the

pot assi um hydroxide (85% (1.0 nol), 61.5 g of the

4, 6-di (2Phdanadt gPyreuBdbi§( 3- teagbbxpredhgE- phenoxy) benzene obt ai ned
above (0.10 not) and a stirrer were charged in a 2 L recovery fl ask
and heated to Apmddrendor BOgmi gt Blsow Realctd on sol uti on was cool ed
and solid thus precipitated was collected by filtration. The solid
was 102 washeags Wi 2/ of : eddmnai+@and dried under reduced pressure,
thus obtaining 66.0 g of 4,6-di(l-adamantyl)-1, 3-bis(4-

car boxy- phenoxy) henzene gﬁq@ﬁsl umsalt (0.095 nol; yield: 95.0%.
[0136] Next, 62.5 g of the 4, 6-di(l-adamantyl)-1, 3-bi s(4-

car boxy- pheno i PO iumsal t~ o ined ab 9 rgnﬁ B
200 nmL of 1, Zx%ﬁééﬁ: or oet aﬁle&g%é ams'f)i T r%’r bé\/\%r%’e’chfgr Sjégm(l g\]’a 2 9 O
recovery gbask. Then, 178.5 g of thionyl chloride

Actual measurement values (/%): C, 83.10; H, 9.70; N,
3.32; 0, 3.50
[0130]
(Synthesis example 16)
<Synthesis of 9,9-bis(3-amino-4-hydroxyphenyl)-2,7~-
bis {phenylethynyl)-fiuorene>
A synthesis was performed in the same condition as in
Synthesis example 8 except that 147.4 g of 9,9-bis(4-
hydroxyphenyl) -2, 7-dibromo~fluorene (290.0 mmol) was used in
place of 216.9 g of 2,2'-dihydroxy-5,5'-bis(1-(3,3"-
biadamantyl))-biphenyl (300 mmol), thus obtaining 156 g of
9,9-bis-(4-hydroxy-3-nitrophenyl)-2,7-dibromo-flucrene {(260.8
mmel; yield: 89.9%).
f0131]
Next, 35.9 g of the 9,9-bis-(4-hydroxy-3-nitrophenyl)-
2, 7-dibromo-£fluorene obtained above {60.0 mmol), 0.79 g of
triphenylphosphine (3.0 mmol), 0.23 g of copper iodide (1.2

mmol), 13.4 g of phenylacetylene (132 mmol), 0.25 g of



(1.5 mol) was gradually added thereto with agitating at 5C or |ess.
After the addition, 1.5 nL of N, N-dingghylformanmi de and 1.5 g of

hydr oqui none were added and agitated at 45 to 50C for three hours.
After reaction solution was filtered, solvent was renoved fromthe

reaction. LQE id th { ne

woned Wt henahe RAGPRRER B PhERaT PR hn B SP OO £l her2 "Hhet
obt ai ni ng, 38. 9 of s . .
2.6l (ILABRRRREDETE 1, B80T ( AE cRY BORIEhRRDxD) BEHSERE. YaFEnPRFFERY 1n
(59.4 mol ; yield: 66.0%. [0137] Appearance and results of nmass
spect r ofefP) BHaFGsP¥eaNdTleFEnBREarIahal§9i 8t af O shoRT bERBRE HRRTS -
data show that the obtained conpound is a target product.

Appear ahéeer| rghActyen| splybira WA (EDFefaflz) sobsent Mids Fheaead af rom
anal ysis: Theoretical figures (/%: C, 73.28;, H 6.15; d, 10.81; 103
0, 9.76thAetuakcikasusefentonahndsr(t&luc&l F8e25urédl, GALd Ahus
10.75; 0, 9.79 [0138] (Synthesis exanple 18) <Synthesis of

4, 6-di (8pbadhent hyk- hagdagantiyh) 5803mLbb8(4- aal poxyyphesexyy benzene
di chl oride> A synthesis was perforned in the sane condition as in

Synt hesh§,€x88P581 4t exaeRhat RAEN2R18nT500 A1.60di h3cRafdb®t B¥l 1owed by
drying under reduced pressure, thus obtaining 32.5 g cf 9,9-
bis (4-hydroxy-3-nitrophenyl)}-2, 7-bis(phenylethynyl)-£fluocrene
(50.7 mmol; yield: 84.6%).

[0132]

Next, 20 mL of concentrated hydrochloric acid, 30 mL of
ethanol, 13.5 g of the 9,9-bis(4-hydroxy-3-nitrophenyl)-2,7-
bis(phenylethynyl)-fluorene obtained above (21.0 mmol) and a
stirrer were charged in a 200 ml recovery flask. With
agitating at room temperature, tin (II) chloride dihydrate of
15 g dissolved in 20 mL of ethanol was gradually added thereto
at room temperature. After the addition, the mixture was
agitated at room temperature for 12 hours. Solid precipitate
was collected by filtration, washed with 100 mL cf ion-
exchange water and then with 100 mL of methanol, followed by
drying under reduced pressure, thus obtaining 10.8 g of 9,9-
bis(3-amino~4-hydroxyphenyl)~2,7-bis{phenylethynyl)}-fluorene
(18.6 mmol; yield: 89%).

[0133]

Appearance and results of mass spectrometry analysis and



1- adamantyl ) -1, 3-di hydr oxybenzene (58.1 mol) and 17.9 g of et hyl
4-fl uorobenzoate (116 mml) were usedigespectively in place of 22.0
g of 4,6-di(1-adamantyl)-1, 3-di hydr oxybenzene (58.1 nmol) and 28.7 ¢
of 2-benzyl oxy-4-fluoronitrobenzene (116 mmol). [0139] Appearance

and resyl LeeRfaBER: SPEELT OB ENoRNabYBh®, anthe RIANEMHR]w ARl S are
shown bel ow. The data show that the obtained conpound is a target

product ., ggﬁaggﬁ%?gﬁgmgssgl%%ggégiéggayégfZL: 711 (Mt) Elenenta

anal ysi s: eoretic I gures , 6.80; C, 9.96; O,
8.99 Act ual surement val.u (lao): C_T74.23; H 6.81; d, 9.98; O,
596 10140] 10H PTG, b ikt Kot IS e hes s of
4,6-di(1-(3,3'-biadananty|))-1 3-hi s(4- carboxy-phenoxy) benzene

di chl ori de> AD§§ngﬂ@si§“ S'ﬁ%$}0@ﬁ@d in the sane condition as in
Synthesis exanple 1 except that 37.6 g of 4,6-di(1-(3,3'-

bi adanmant yl ) ) -¥1 e tiddrangdoeiizene (58.1 nmol) and 17.9 g of net hyl
4-fl uorobenzoate (116 mmpl) were used respectively in place of 22.0

g of 4,6-di (1-Hdameattidadl 1f; Bruwidwe di /By-behz éfe 8Q/581,1 4nidd)) Yand -28.;7 O
of 2-benzyl oxy-4-fluoronitrobenzene

5.51

Actual measurement wvalues (/%): C, 84.75; H, 4.81; N,
4.85; 0, 5.59
[0134]

(Synthesis example 17)

<Synthesis of 4,6-di(l-adamantyl)-1,3-bis(4-carboxy-
phenoxy)benzene dichloride>

A synthesis was performed in the same condition as in
Synthesis example 1 except that 17.9 g of methyl 4-
fluorobenzoate (116 mmol) was used in place of 28.7 g of 2-
benzyloxy-4-flucoronitrobenzene (116 mmol), thus cbtaining 29.9
g of 4,6-di{l-adamantyl)-1,3-bis(4d-carboxymethyl-
phenoxy)benzene (48.6 mmol; yield: 86.1%).

[0135]

Next, 1 L of n-butancl, 65.9 g of potassium hydroxide
(85%) (1.0 mol), 61.5 g of the 4,6-di(l-adamantyl)-1,3-bis(4-
carboxymethyl-phenoxy)benzene obtained above (0.10 meol) and a
stirrer were charged in a 2 L recovery flask and heated to

reflux for 30 minutes. Reaction solution was cooled and solid

thus precipitated was collected by filtration. The solid was



(116 mol ). [0141] Appearance and results of nass spectronetry
analysis and elenental analysis are ghown bel ow. The data show t hat
the obtained conpound is a target product. Appearance: |ight yell ow
solid M (FE» (mz): 924 (N%) El emrental anal ysis: Theoretical

roasur SHER al e 1% 0 h8TEh e 90k et el Rt R e
b ?ﬁflﬁgeéﬁggﬁlg&ﬁaﬁ%h@? 5§ haaeygr)) oo (0

3-bis(4- carboxy henox %benzene di chl ori de> nt hesi s was

per f or nBALPAXY e %a%y{ AareRendhRO RS 109 %%/Hf hi% LI xabl eV 1S Ektept
that 44.1 g of 4,6-di(l-(5,5,7,7" -
tetrane@ﬁyO%B;S'-biadanantyl))-l,s-dihydroxybenzene (58.1 nmmol) and
17.9 g of nmethyl 4-fluorobenzoate (116 mmol) were used respectively
in place(©I3@P.0 g of 4,6-di(l-adamantyl)- 1, 3-di hydroxybenzene (58.1
nmml ) and 28.7 g of 2-benzyl oxy-4- fluoronitrobenzene (116 mol).
[0143] Appear ange: ansd resqlds tafe npSs-Gipactadameinty anal Y-St sad-

el enental anal ysis are shown bel ow. The data show that the
carboxy-phenoxy)benzene dipotassium salt obtained above (90
mmol), 200 mL of 1,2-dichloroethane and a stirrer were charged
in a 2 L recovery flask. Then, 178.5 g of thionyl chloride
(1.5 mol) was gradually added thereto with agitating at 5°C or
less. After the addition, 1.5 mL of N,N-dimethylformamide and
1.5 g of hydrogquinone were added and agitated at 45 to 50°C
for three hours. After reaction sclution was filtered, solvent
was removed from the reaction solution under reduced pressure.
Scolid thus obtained was washed with hexane and then
recrystallized with diethyl ether, thus obtaining 38.9 g of
4,6~-di(l-adamantyl}~1,3-bis(4-carboxy-phenoxy)benzene-
dichloride (59.4 mmcl; yield: 66.0%).

[0137]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: light yellow sclid

MS (FD) (m/z): 656 (M')

Elemental analysis:

Theoretical figures (/%): C, 73.28; H, 6.15; Cl1l, 10.81;



obt ai ned conpound is a target product. Appearance: blown solid M
(FD) (mz): 1,036 (Mt) Elenental anai%?is: Theoretical figures (/9:
C, 78.81; H 8.17; d, 6.84; 0, 6.18 ACtual neasurenent values (/9:
C, 78.79; H 8.20; d, 6.82; 0, 6.19 [0144] (Synthesis exanple 21)
<Synthe§is o? 2, 7-di (1-adamantyl )-fl uorene-9, 9- bi sbenzoic acid

di chl orPde2 1R a 500 ni recovery flask, 44.9 g of 2,7-di(1-
adamantyl ) -fl uorenone obtained in the sang manner_as in Synthesis
exanpl e 7 (10G*GHHRY TSRS Pt BenART W& )d (300 3 vl s FoF Int OF
Eaton's reagent (7.7 w % et hanesul fonic acid solution of

di phosph@r is: pent BxV8e) and a stirrer were charged 106 and agitated
at 150C for 12 hours under a nitrogen atnosphere. After reaction

sol ution[®@k3¢hed room tenperature, 100 nL of ion-exchange water was
added slowy. An aqueous |ayer was separated and renoved therefrom
Then, sol vent ymsmtHeay atkdmoina tey reacti on sol uti on under reduced
pressure. Solid thus obtained was purified by col um chronmat ography,

thus obt ai ni Ngc&iththdsf 2 72,0 {d eslammnind dirf1l UorengS 1 hiskenzoi c
acid (81 mol ; yield: 810). [0145]
bis(4-carboxy-phenoxy)benzene dichloride>

A synthesis was performed in the same condition as in
Synthesis example 1 except that 25.3 g of 4,6-di(3,5-dimethyl-
l-adamantyl) -1, 3—dihydroxybenzene (58.1 mmol) and 17.9 g of
methyl 4-fluorobenzoate (116 mmol) were used respectively in
place of 22.0 g of 4,6-di(l-adamantyl)-1, 3-dihydroxybenzene
(58.1 mmol) and 28.7 g cf Z-benzyloxy—-4-fluorcnitrocbenzene
(116 mmol).

[0139]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown belcow. The data show that the
obtained compound 1s a target product.

Appearance: blown solid

MS (FD) (m/z): 711 (M")

Elemental analysis:

Thecretical figures (/%): C, 74.25; H, 6.80; Ci, 92.96;
O, 8.99

Actual measurement values (/%): C, 74.23; H, 6.81; Cl,
9.98; O, 8.96

[0140]



Next, 54.7 g of the 2,7-di(l-adamantyl)-fluorene-9, 9- bisbenzoic acid
obt ai ned above (81 mmol ), 200 niL of llg di chl oroet hane and a stirrer
were charged in a 2 L recovery flask: %h 178.5 g of thionyl

chloride (1.5 not) was gradually added thereto with agitating at S.C

or less. After ddltlon of N, N-di net hyl formam de and 1.5
g of hydrqu|H%ﬁg: ]éhifggltated at 45 to 50C for three
hours. After reaction solutlon was filtered, sol vent mas r enoved

fromthe reactTOM G G thderdd aucked pr@?ﬂﬁ“@ntﬁdl id 3RS (4-

obt ai ned was washed with hexane and recrystallized wth diethyl

et her, €AuBOBBraRANAYYBocazgnefdchldride>

adanantyl) fl uorene-9, 9- bi sbenzoic acid dichloride (55.4 mol ;

yi el d: 68. 4% .A [ $Hid6]e App e anee: fondngadsiul ttheofs ames s@Ephdtiranets yin
anal ysis and elenental analysis are shown bel ow. The data show t hat

the obtahbedsconpeumngdlésiackacgettpapductis J04f Appeat ances, bight
yellow solid M (FD) (mz): 712 (M+t) Elenental analysis:

Theor et ¢ahahkBH} €5) 419@ dghgagoggbeﬁke§e2§58ci m@o%f an@ 14 §0g of
Act ual neasurenent val ues 0, 4.53
[0147] $é¥H§TE§L§l§§§8BE§zgg%e {116 mmol) were used respectlvely in
place of 22.0 g of 4,6~di(i~adamantyl)-1,3-dihydroxybenzene
(58.1 mmol) and 28.7 g of Z2~benzyloxy—~4-fluoronitrobenzene
(116 mmol) .
[0141]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: light yellow solid

MS (FD) (m/z): 924 (M%)

Elemental analysis:

Theoretical figures (/%): C, 77.98; H, 7.42; CL, 7.67;
C, 6.93

Actual measurement values (/%): C, 78.02; H, 7.46; C1,
7.62; O, 6.90

[C142]

{Synthesis example 20)
<Synthesis of 4,6-di{i-(5,5",7,7' -tetramethyl-3,3" -
biadamantyl))-1,3-bis(4d-carboxy-phenoxy)benzene dichloride>

A synthesis was performed in the same condition as in



<Synthesis of 2,7-di(3,5-dinethyl-I-adamantyl)-fluorene-

9, 9- bi shenzoi c aC|d di chl oride> A syn{ §S|s was performed in the sane
condition as in Synthesis exanple 21 except that 50.4 g of

2,7-di (3,5- dinethyl-1-adamantyl)-fluorenone (100 mml) was used in

Iace f 44.9.9 of 2, 7-di(1-ada oren 1

P0745) AEpbarahecSsrtoy aohi r2o5PE nhadt dabed PonRb 1y At §or Btk 77 -
el enental analysis are shown bel ow, The data show that the obtai ned
conpounHeFEa%e{%Ybe§ probugdanappeht hnte’ %}%%ﬂr%%Y?%nZ%E?(ﬁ%ﬁ'%n1z):
767 (M+) Elemental analysis: Theoretical figures (/%9: C, 79.77; H,
6.83; @umwog)2gnd p7.q g7oAcheblYhedshiteprppenabaes (1 .1y iR H,
6.80; d, 9.21; 0, 4.16 108 [0149] (Synthesis exanple 23)
<SynthesBsdofe@p@ebisehy(ﬂncgt@oayeﬁhébo&yq-@ﬁeﬁy6)d2£Vwadamantyl)"
di (1-adamantyl )-fluorene dichloride> A synthesis was perfornmed in the
sanme condptdOnyasckfbedyshbeshs. exanpl g dnexeept §hat 36odngyDdéxy-4-
2, 7-di (1-adamantyl)- fluorene-9, 9-bi sphenol obtained in the sane

manner @§ubﬁon§wé8@§gén6><@wbemﬁoi58 1 mol) and 17.9 g of methyl 4-
fl uorobenzoate (116 mvl) were used respectively in place of
[0143]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target procduct.

Appearance: blilown sclid

MS (FD) (m/z): 1,036 (M)

Elemental analysis:

Theoretical figures {(/%): C, 78.81; H, 8.17; Cl, 6.84;
0, 6.18

Actual measurement values (/%): C, 78.79; H, 8.20; C1,
6.82; 0, 6.19

[0144]

(Synthesis example 21)

<Synthesis of 2,7-di(i-adamantyl)-fluorene-9, 9-
bisbenzoic acid dichloride>

In a 500 mL recovery flask, 44.9 g of 2,7-di{l-
adamantyl)-flucrencne cbtained in the same manner as in
Synthesis example 7 (100 mmol), 36.6 g of benzoic acid (300

mmol), 203 mL of Eaton’s reagent (7.7 wt% methanesulfonic acid

solution of diphosphorus pentoxide) and a stirrer were charged



22.0 g of 4,6-di(1-adamantyl)-1, 3-di hydroxybenzene (58.1 mvl) and
28.7 g of 2-benzyl oxy-4-fluoronitrobepzgne (116 nmol ). [0150]

Appear ance and results of nass spectronetry analysis and el enental
anal ysi s are shown belom/ The data show that the obtained conpound

s a targg! {99{9&@ pearange. 1hofl, ye geive]_soyrgj,wg@gg@ (nz):

896 (Mr ana ySi S etica i gures 79.09; H,
5.85; d 0, 7.14 Act t / C._79.
5 89 CFEMOITRIren ATy (AT PO LN SRR A TSR L6t

9, 9- blsé4 (4- carboxy- phenoxy) - phenyl ) -

di (3, 5- @ﬁe@%y?fll%ﬂaﬁﬁﬁ?§$§efW®%?§n%aﬂl%%@%@lﬂ%gwﬁbg A AR s
was perfornmed in the sanme condition as in Synthesis exanple 1 except
t hat 39l2vgrofag, Jegiefadtsddangt hghoved therefrom. Then, solvent was
1- adamantyl ) f |l uorene- 9, 9- bi sphenol obtained in the sane manner as in
Synt hesrsmexadpfeor (H8. teanbiPnandld7idn gundenetdyhcdd pressure.

fl uorobenzoate (116 nmol) were used respectively in place of 22.0 g
of 4, 6-gdblidadamanbytiided- dhbygtpxybenziepectbind cmbbhateqeaR2By,/ g

of 2-benzyl oxy-4-fluoronitrobenzene (116 mml). [0152] Appearance
and resuhts bt ABSSn§PeRs oty AnalySis fAhantyl) ~fluorene-9, 9-
bisbenzolic acid (81 mmol; vyield: 81%).
[0145]

Next, 54.7 g of the 2,7-di(l-adamantyl)-fluocrene-9,5-
bisbenzoic acid obtained above {81 mmcl), 200 mL of 1,2~
dichloroethane and a stirrer were charged in a 2 L recovery
flask. Then, 178.5 g of thionyl chloride (1.5 mol) was
gradually added thereto with agitating at 5°C or less. After
the addition, 1.5 mL of N,N-dimethylformamide and 1.5 g of
hydroquinone were added and agitated at 45 to 50°C for three
hours. After reaction solution was filtered, solvent was
removed from the reaction solution under reduced pressure.
Solid thus obtained was washed with hexane and recrystallized
with diethyl ether, thus obtaining 39.4 g of 2,7-di{(1l-
adamantyl)-fluorene-9, 9-bisbenzcic acid dichloride (55.4 mmol;
yield: 68.4%).

[0146]

Appearance and results of mass spectrometry analysis and

elemental analysis are shown below. The data show that the

obtained compound is a target product.



el emental anal ysis are shown bel ow. The data show that the obtained
conpound is a target product. Appearapge: light yellowsolid M (FD)
(mz) . 952 (M+) Elenental analysis: Theoretical figures (/0): C

79.48; H, 6.35; d, 7.45; 0, 6.72 Actual neasurenent values (/0): C

79.46; H, 6.32 7.42;, .0, .6. [ Q153] nt hesi s exanpl e 25)
<Synt hesi s of %EF%%IBE}%?G(A}Clagr%to eﬁplhogﬁosidy l-%enyl )-5,5"-

bi s(1-(3, 3" -biada ty - DI y) .di chl ori de> A synt hesis was
performed in t @}e wﬂitma@ iqn Synt hesi s exanpl e 17 except
that 42.0 g of_2,2' -di hydroxy -

5, 5' - bi s(1- ( 3,3 M HENe 34 %91%i phenyl (58.1 nmol) obtained in the
sanme manner as in Synthesis exanple 8, 17.9 g of nethyl 110

4-f | uor obenzodtte quEls ol §igusasept/ YhatC Syttt Helsi $1.exardd e @f, 98872
g (122 mmol ), were used in place of 22.0 g of 4,6-di(1-
adamant 9} )41 53- di hydr oxybenzene (58.1 mml), 28.7 g of 2-

benzyl oxy-4-fl uoronitrobenzene (116 mol) in Synthesis exanple 1.

[ 0154] Appear anesiginthdasutdnteref vEISSeSpec)romgt ryw @l wsi s .@v cl,
el emental anal ysis are shown bel ow. The data show that the obtained
conpound §%;aot afgst product.

(01473

(Synthesis example 22)

<8ynthesis of 2,7~di(3,5~dimethyl-1-adamantyl)-fluorene-
9, 9-bisbenzoic acid dichloride>

A synthesis was performed iIn the same condition as in
Synthesis example 21 except that 50.4 g of 2,7-di(3,5-
dimethyl-l-adamantyl)-fluorenone {100 mmcl) was used in place
of 44.9 g of 2,7-di(l-adamantyl)-fluorenone {100 mmol).

[0148]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target procduct.

DAppearance: blown solid

MS (FD) (m/z): 767 (M")

Elemental analysis:

Theoretical figures (/%): C, 79.77; H, 6.83; Cl, 9.23;
o, 4.17

Actual measurement values (/%): C, 79.75; B, €.80; C1,

9.21; O, 4.16



Appearance: light yellowsolid M (FD) (mz): 1,000 (M) Elenental
anal ysis: Theoretical figures (/%: C%ng.26; H 7.26; d, 7.09; O,
6.40 Actual neasurenent values (/9%: C,/ "79.23; H 7.29;, d, 7.12; 0,
6.36 [0155] (Synthesis exanple 26) <Synthesis of
5-(1-adaF@fé%Lethynyl)isophthalic acid dichloride> In accordance
with the ne d disclosed in a docunent (Y. Okano, T. Masuda and T.
H gashi mura, "Journal of Pokxner Sci ence: Polyner Chem stry
Edition", Vol. '@¥tA%ss ¢pmeE>23b537) 1-et hynyl adamant ane was
synt hesi zed from 1 bronpadanmantane. [0156] 111 Next, 125 g of

di met hyl 5- br ooV opE bl & & (A5BL Hitfot §4 -2 mbqgufrhsi phompiaso e’ -
(4.19 mmol ), 0.275 g of copper iodide (1.44 mol), 64.26 g of

1- et hyngii ddasdaraneyl46flnopehe d8ZBlatidé>dehydrated tri et hyl am ne,
200 nmL of dehydrated pyridine, 0.3 g of dichlorobis

(triphenyl phosphine)hgsd 4 ach sime f £ 425d MWl )hanghte stdddei weraes in
charged in a 1 L recovery flask and agitated at 100C for one hour.

After reagstheBissekbhp0R Wasxbbphtetpdt seluegtoyas negpyedafspant he) -

reaction solution under reduced pressure. Solid t hus obtai ned was
fluorene-9, 9-bisphencl obtained in the same manner as in
Synthesis example 7 (58.1 mmol) and 17.9 g of methyl 4-
fluorchenzoate (116 mmol) were used respectively in place of
22.0 g of 4,6-di(l-adamantyl)-1,3-dihydroxybenzene (58.1 mmol)
and 28.7 g of 2-benzvyloxy-4-fluoronitrobenzene (116 mmol).

[0150]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: light yellow sclid

MS (FD} (m/z): 896 (M")

Elemental analysis:

Theoretical figures (/%): C, 79.09; H, 5.85; Cl, 7.91;
0, 7.14

Actual measurement values (/%}: C, 79.14; H, 5.89; Cl,
7.87; 0, 7.10

[0151]
(Synthesis exanple 24)
<Synthesis of 9,9-bis (4~ (4-carboxy~-phencxy)-phenyl)-2,7-

di(3,5~dimethyl-l1-adamantyl)-fluorene dichloride>



washed with 1 L of ion-exchange water and then with 1 L of 2 nol/L
hydrochl ori ¢ acid aqueous solution, fehbowed by drying wunder reduced
pressure, thus obtaining 121.5 g of 1-(3,5-

bi s( met hoxycar bonyl ) phenyl ) - 2- (| - adanmantyl ) et hyne (344.9 mmol ;

ield: 86.0%. e tos - hut. . i .
Klygr oxi de (/()85%/5%%24\%(0I )%g)l%eopéoﬁéq%jhlgp%?%?%?neg AP U HMin

bi s( net n yb)-2-(1l:-a nt yl ) et hype,obt ai ned- abov _
(31 ol LA RO s R AR R L2 S ¥ Mo TR B
heated to reflu .30 mnutes.. Reaction so]ution . was cool ed down
hnd sol F oA RTRt by b O EBIOAERA  Sad-BOPPRCEON BYEEiPeRrat, he JHES sThaer
was washed with 2 L of ethanol and dried under reduced pressure

t hus ob®&i AlngYA8beadsgepamBLle 17 Ad&nantHPet gl 371 Lopheharethuati 4
di potassiumsalt (330.8 nmol; 97.0% . [0158] 112 Next, 7.6 g of the
5- (1- adahunprgbenhgaye) (1sbphnpil i venei dsdilpoeaperuhvehyt iobphipedot
above (19 mmol) was dissolved in 20 nL of ion-exchange water and
filtered2t® genbvé, 6+asdlubliemanatver -1 Thedihbdnokybehyemechs®r i cmmel d
was added to a resulting filtrate with agitating so as to have pH of
1. Sol &fldppecipyt atez2vpsneplbeot edrbyotbhi tabbonzehbenl vashesdl) W th

50 nL of ion-exchange water and dried under reduced pressure, thus
obt ai ni ngyPsd; g of 5-(l-adamantyl ethynyl) isophthalic acid (18.9
mmol ; yield: 99.5%.

BAppearance and resulis of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: light vellow sclid

MS (FD) (m/z): 952 (M)

Elemental analysis:

Theoretical figures (/%): C, 79.48; H, 6.35; Cl, 7.45;
o, 6.72

Actual measurement values (/%): C, 79.46; H, 6.32; C1,
7.42; O, €.73

[0153]

(Synthesis examplile 25)

<Synthesis of 2,2'-bis((4-carboxy-phenoxy)-phenyl)-5,5'-
bis(1-(3, 3’ -biadamantyl))-biphenyl dichloride>

A synthesis was performed in the same condition as in
Synthesis example 17 except that 42.0 ¢ of 2,2 -dihydroxy -

5,5"-bis{1-(3,3"-biadamantyl))-biphenyl (58.1 mmol} obtained

in the same manner as in Synthesis example 8, 17.9 g of methyl



[0159] Next, 96.1 g of the 5-(I-adananty|ethyny|) i sophthalic acid
di potassi um salt obtai ned above (240 ﬂgﬁ 400 nL of

1, 2-dichl oroethane and a stirrer were arged ina 2L recovery
flask. Then, 391 g of thionyl chloride (4.5 nol) was gradually added

theret04w%5@?9gggga Qgeag 3838&?EF55 R ELLET L DC UM LLOD. o dolih o

N, N-di ne or mam e an hydr oqur none fe-added

1t Zﬂag‘tsaféek? é,a L R, LB By ELLED, HERELL B EL L EnutRE

reduced pressure, I|d t hus obtai ned was washed with hexane and
recryst afpraeaY L %h3diiébb19r0éyhéﬂzevﬁué5%b%amlﬁ@hg 18857 g9 0PE 527 1-
adamant yl et hynyl )i sophthalic acid dichloride (45.6 mmwol; vyield:
199 . [b@ﬁ@ylﬁppeéréhc@ranutr@banﬁgn@f(hﬁésmmpébtlnnéymyh@ﬁaﬁygxgmgh@
el enental analysis are shown bel ow. The data show that the 113
obt ai netl. conmpound is a target product. Appearance: white powder N5
(FD) (mz): 290 (M+-2Cl) Elenental analysis: Theoretical figures
(/9%9: C [®654P; H 5.02; d, 19.63; 0, 8.86 Actual neasurenent
values (/9%9: C, 66.41; H 5.08; d, 19.70; 0, 8.81 [0161]
Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.
Appearance: light yellow sclid
MS (FD) (m/z): 1,000 (M%)
Elemental analysis:
Theoretical figures (/%): C, 79.26; H, 7.26; Cl, 7.09;
O, 6.40
Actual measurement values (/%): C, 79.23; H, 7.29; CIl,
7.12; O, 6.36
[0155]
(Synthesis example 26)
<Synthesis of 5=(l-adamantylethynyl)isophthalic acid
dichloride>
In accordance with the method disclosed in a document
{Y. Okano, T. Masuda and T. Higashimura, “Journal of Polymer
Science: Polymer Chemistry Editicen”, Vol. 23, 1985, pp. 2527-
2537}, l-ethynyladamantane was synthesized from 1-

bromoadamantane.

[0156]



(Synthesis exanple 27) <Synthesis of

4, 6-di (1- adamantyl ) -1, 3- bi s(4-am no- phenoxy) benzene> A synthesis was
performed in the sane condition as in Synthesis exanple 1 except
that 17.2 g of 4- quoronitrobenzene (122 nmol ) was used in place of

28.7 g of 2-banzyl oxyyd-g fluorgu drabenaens (UGl d O o1,

Appear ance an nmass Spe I’OITE ry analysi s an

I b Th t t hat d
e st et oot Spéﬁﬁﬁ%ﬁi\ﬁ%%apaﬁe g 3 °¥“gom$al Nso(%‘%%a' ”e%gé’%%"PE‘W
Elenental anal¥3|s Theoretical figures (/9 H, 91; N
5.00; oicdsde; l\c%aliﬂma%ésu%n%ﬁtgvafu%se%?lwyl@damn%%neH 49/1 ganoN) -

114 5.03; 0, 5.74 0163] éSyntheS|s exanpl e 28) <Synthesis of

2, 7-di (ijéd@haﬁfy‘ﬂ? vHuaredetniothys¢minani EPheyd AL syelviesasedas

performed in the same condition as in Synthesis exanple 7 except

t hat 4lp#rgdodheandl Bne ¢444innmbbyobias (usedhéenypblcsploingll. Baylafium

phenol (444 mmol) in Synthesis of

2, 7-di (1oadamanhyl ) - haosesei OrOrbivepbesntrbd Synt hesi 5 recovery
flask and agitated at 100°C for one hour. After reaction
solution was filtered, solvent was removed from the reaction
solution under reduced pressure. Solid thus obtained was
washed with 1 L of ion-exchange water and then with 1 L of 2
mol/L hydrochloric acid agqueous solution, followed by drying
under reduced pressure, thus obtaining 121.5 g of 1-(3,5-
bis {methoxycarbonyl)phenyl) -2~ (l-adamantyl)ethyne (344.9 mmol;
yield: 86.0%).

[0157]
Next, 3 L of n-butanol, 226 g of potassium hydroxide

(85%) (2.72 mol), 120 g of the 1-(3,5-
bis (methoxycarbonyl)phenyl)-2-(l-adamantyl)ethyne obtained
above (341 mmol) and a stirrer were charged in a 5 L recovery
flask and heated to reflux for 30 minutes. Reaction sclution
was cooled down and solid thus precipitated was collected by
filtration. The solid was washed with 2 L of ethanol and dried
under reduced pressure, thus obtaining 132.49 g of 5-(1-
adamantylethynyl) isophthalic acid dipotassium salt (330.8

mmol; 97.0%).

[0158]



exanple 7, thus obtaining 75.8 g of 2,7-di(1-adamantyl)-
fluorene-9, 9-bis(4-aniline) (122.8 mpi, yield: 83%. [0164]

Appear ance and results of nass spectronetry analysis and el enental
anal ysis are shown bel ow. The data show that the obtained conpound

EF omont 2l anbl o< ThoT ol Cal” 1 o G (1Y) R, rﬁf&p%%}lﬁw )

4.54 Actual ;measurenent val ue 1 0); 87.64. H 87; N,. 4.49
[0165) 5y REEPS-BERMY 5155) Coeginasraot t10 fhol) HashaisfofVed
9,9-bis 3,4-dicarﬁoxg-phengl%-Z,?-di 1- ,

adananté?)gplﬂﬁrﬁ el AN aRkGOrREB>YArehnEResT 1 hREe el f oF FBAVE N t he

sanme condition as in 115 Synthesis exanple 7 except that 47.1 of
0- xyl enénNE2aubhfpnattens Berni m Pruled dFvde @ lpoic pifetblvau Adasb o
in Synthesis of 2,7-di(1-adamantyl)-fluorene-9, 9-bi sphenol of
Synt hesiasreexahphe 7iltrhts wbthi aghga?ing gooks ot 9-havwé¢ 3pH-df nket hyl -
phenyl)-2,7-di (I -adamantyl )-fluorene (120 mmol; yield: 80.9%.
[0166] Blexid pre2igivhtehead, Qeblse(Scd-diyneibylaphenyl §k2n 7washed
di (1-adamantyl)-fluorene obtained above (120 mml), 89.0 g of
pot assi Witpespenganat €chS63cHARGY, wadtbr0hnlYatdifeundfP PraeEed
pressure, thus obtaining 6.1 g of 5-{l-adamantylethynyl)
isophthalic acid (18.9 mmol; yield: 29.5%).
(0159]

Next, 96.1 g of the 5-({l-adamantylethynyl) isophthalic
acid dipotassium salt obtained above (240 mmcl), 400 mL of
1,2-dichloroethane and a stirrer were charged in a 2 L
recovery flask. Then, 391 g of thionyl chloride (4.5 mol) was
gradually added thereto with agitating at 5°C or less. After
the addition, 4 mL of N,N~dimethylformamide and 4 g of
hydrogquinone were added and agitated at 45 to 50°C for three
hours. After reaction soluticn was filtered, solvent was
removed from the reaction solution under reduced pressure.
Solid thus obtained was washed with hexane and recrystallized

with diethyl ether, thus obtaining 16.5 g of 5-(1-

adamantylethynyl) isophthalic acid dichloride (45.6 mmol;

oo

yieid: 19%).
[0160]
hppearance and results of mass spectrometry analysis and

elemental analysis are shown below. The data show that the



water and a stirrer were charged in a 3 L recovery flask and heated
to reflux at 100C. After the beginning;ef reflux, 38.7 g of

pot assi um per manganate (245 nmmol) and 160 nL of water were added
every 30 minutes, a total of four tines. Wen five hours passed

after tggﬁgggégn%gg%§§ &eggu§ tﬁpg% eﬁf&gg wat er was added

thereto ure was reflux for anot her six

hour s. Reactlgn sol ution m%s subhegt to hot filtration, and then

sol vent was reRBYa420f8er YrabiGcBaY BFessure to concentrate the
reaction solutlon follomed b adQJtlon of 6 nol/L hydrochloric acid
of 400 mL. Sold (HMeci®™idlat eél%s (Miri<d lunder reduced pressure, thus
obtaining 36.6 g of 9, 9- bi s( 3, 4-di car boxy- phenyl) -2, 7-di adamant y| -
fluorene (48 rﬁhﬂmeqﬁaeh danem%ls{om?] Next, 35.1 g of the

9, 9- bi s(3, 4-di car boxy- phenyl )-2,7- di (1- adanantyl)-fluorene obt ai ned
above (46 rrrroll)hecsctlataicgabfficamaﬁ c{ /dnhey dt i dab (226 Hydl )0ZandCla stS .raSer
were charged in a 116 500 nlL recovery flask and heated to refl ux.
Reacti op, sel &6i on was cool ed, and solid thus precipitated was washed
with 75 nL of diethyl ether and dried under reduced pressure, thus

obtaining 29. 7@ 0f1 s dliSdrdarfe d(}aClaJéCéDX?’/‘aqherb'l )64t dif 15 08; c1,
adamant yl ) -fl uorene di anhydride (40.9 no yi el d: 89. 0@@ [0168]

Appeara@§e7§nd re§ugis of mass spectronetry analysis and el enental
anal ysi s are s el ow. The data show that the obtained conpound

is a tarpg{sffoduct.

{Synthesis example 27)

<Synthesis of 4,6-di(l-adamantyl)~1,3-bis(4d-amino-
rhenoxy)benzene>

A synthesis was performed in the same condition as in
Synthesis example 1 except that 17.2 g of 4-fluoronitrobenzene
{122 mmol) was used in place of 28.7 g of 2-benzyloxy-4-
fluoronitrobenzene (116 mmol).

[0162]

Dppearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: blown solid

MS (FD) {(m/z): 561 (M"}

Elemental analysis:

Theoretical figures {(/%): C, 81.39; H, 7.91; N, 5.00; O,
5.71

Lectual measurement values {/%): C, 81.35; H, 7.88; N,



Appearance: light yellow solid M (FD) (mz): 727 (Mt) El enental
anal ysis: Theoretical figures (/%9: C,80.97; H 5.82; 0, 13.21
Actual neasurenent values (/%: C, 80.95; H 5.88; 0, 13.17 [0169]
(Synthesis exanpl e 30) <Synthesis of

|, 3- bi s¢344- dijcarbeyxyphenoxy) - 4, 6- bi s( 1-

(3, 3' -bi adamanf yI')) -benzene-di anhydride> In a 500 nL recovery fl ask,
35.9 ¢ 0E046g§di(l-(3,3' bi adamantyl )) -1, 3-di hydroxybenzene (55.5
mol ), 1 .b of dinmethyl 4-fluorophthalate (114.5 mmol), 150 nlL of
N, N- di nethyl formam de, 19.1 of potassi um carbonate (138.1 nmol)
and a stirrer We¥fR-RErYetF Agtlated at 135C for 12 hours.
Reaction solution was filtered and then charged in 1 L of ion-
exchange wat er<SGuihies it exf pi t bt @&l (Warsa dgdraetdy Wi tThl woqergf-9,197-bis (4-
met hanol and dri ed under reduced pressure, thus obtaining 51.8 g of
1, 3- bi séBididetar boxydi net hyl - phenoxy) -4, 6-bi s(1-(3, 3" -

bi adamantyl )) - benzene (50.2 nmmol; yield: 90.5%. [0170] Next, 500 nL

of n-butanol, B3 thithedi Poiashemtdnndxirdehd 8aife (MR adbkib 0
of the |, 3-bis(3,4-dicarboxydi net hyl -

phenoxyydt BBk §(kzbdpBe- bi { Widt henzene Obta nethabove )
nmol ) and a stirrer were charged in a 2 L recovery flask and heated
to reflHésfﬁgeéoiﬂiﬂfggé'OEEQQEEOE 89'35&981“@@44 mmol) in Synthesis
of 2,7-di(l-adamantyl}-fluorene-9, 9-bisphencl of Synthesis
example 7, thus obtaining 75.8 g of 2,7-di({l-adamantyl)-
fluorene-9, 9-bis(4~aniline) (122.8 mmcl; yield: 83%).
[01l64]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: blown solid

MS (FD) (m/z)}: 617 (M")

Elemental analysis:

Theoretical figures (/%): C, 87.62; H, 7.84; N, 4.54

Actual measurement values (/%): C, 87.64; H, 7.87: N,
4.49

[0165]

(Synthesis example 29)

<8ynthesis of 9,9-bis(3,4-dicarboxy-phenyl)-2,7-d1i(1-
adamantyl)-fluorene-dianhydride>

A synthesis was performed in the same condition as in



cool ed and solid thus precipitated was collected by filtration. The
solid was m xed with 100 nL of ion-exgggnge wat er and di ssol ved.

Then, 5 nol/L hydrochloric acid was a thereto with agitating so
as to be pH 1. Solid thus precipitated was collected by filtration,

washed th 100 mL of exchange, wat nd then with 20 of

6t hanol S RE PO RO o] neh GPAbs ChedubbaT oY cSbut Yi%% oi ki
45.5 g of 1, 3-bis(3,4- dlcarboxg phenoxg 4, 6- bi s( 1-
b|adana%@§|y§e%eh§eﬂ%a%aeoﬁ fbof ; IyPEI BE e@%is©644[@mqha %@x%ynﬁhe@iﬁ
of the 1, 3-bis(3,4-dicarboxy- phenoxy)-4 6-
bis(1-(@f32rEf@aéhaﬁﬂym;ytbbhzéh@ogﬁmafﬁea-bbﬁwbemqs paobyntheais g
of acetic anhydride (276 mmol) and a stirrer were charged in a 500
nmL recoverypiéa’k, andubeabeditbngefVuk. g Réagt denis OB ud + dhnaalsy -
cooled, and solid thus precipitated was washed with 75 nlL of diethyl

ether apHeflyipd2pnder (1edueRant PILSsiSrehdUS] PO AWSGL NOyBL18: 080T 9%)
1, 3-bis(3,4-dicarboxy 118

phenoxy) réy 66 Pi s(1- (3, 3' - bi adamantyl)) - benzene di anhydride (0.0409
nol ; yiefd: 87.49% . [0172] Appearance and results of nmass

spectronetry ty5|7's7 aZn:JI% eg’gagtgall gnal 3'SI4'S Ga}mf %Q@\Ngﬂ-fger{ﬁw -2 h7e

data show t hat € obtai odnd |s targ

/ppear anee: - Lagman¥§£19%ﬁ88£é9e 3@%5 Mabe P80 (Mida) B ggeptel o

anal ysi

potassium permanganate (563 mmol), 1 L of pyridine, 100 mL of
water and a stirrer were charged in a 3 L recovery flask and
heated to reflux at 100°C. After the beginning of reflux, 38.7
g of potassium permanganate (245 mmol) and 160 mL of water
were added every 30 minutes, a total of four times. When five
hours passed after the beginning of refiux, another 160 mL of
water was added thereto. Then, the mixture was heated to
reflux for another six hours. Reaction solution was subject to
hot filtration, and then solvent was removed under reduced
pressure to concentrate the reaction soluticn, followed by
addition of 6 mol/L hydrochloric acid of 400 mL. Solid
precipitate was dried under reduced pressure, thus obtaining
36.6 g of 9,9-bis(3,4-dicarboxy-phenyl) -2, 7-diadamantyl-
fluorene (48 mmol; yielid: 40%).
[0167]

Next, 35.1 g of the 9,9-bis(3,4-dicarboxy-phenyl)-2,7-

di(l-adamantyl)-fluorene obtained above (46 mmol), 34.5 g of

acetic anhydride (276 mmol) and a stirrer were charged in a



Theoretical figures (/%9: C, 79.29; H 7.08; 0, 13.63 Actua
measurenent values (/%: C, 79.32; H, 05; 0, 13.63 [0173]

(Synt hesi s exanpl e 31) <Synthesis of % % bi s(3- (4- phenyl et hynyl
benzoic acid am de)-4-hydroxyphenyl)-fluorene> In a 1 L recovery

fl ask, 8 - bi -an ne-4- roxy |) - fluorene Q..
ot ), 968 B o SHRR Y af it R X Hat f‘ﬁ‘e?}e%gp?%r%?fﬁ%}ae sah S?@Slrutml@rne
char ged. Under itrogen flow, 53.0 4- phenyl et h ben20| aC|d
chior 425 (950 Allol 7 9a80 bt SdHaRF P 5HaCH1 £ Her t‘esam%%ﬁit%mg

15C. After the addltlon the m xture was agitated at room

t enper a®hir 1pbRYE| 9ENRBUPRY RELRE| BRISH| TRTOPCHERT BUUSES  OTAUE  of

i on-exchange water. Solid precipitate was collected by filtration,
washed @btainingofdnet handl 9 abdoihéd, driledavpeey-phenyited predsite,
thus obtaining 64.7 g of 9,9-bis(3-(4 119 phenyl ethynyl benzoic acid
am de) - ddaydnoxyphehybyehié udi eneyd{ 82e 0 (4drod ; myl el Yie B2: 094 .0%0174]
Appear ance and results of nass spectronetry analysis and el enental
anal ysi sf@ & phown bel ow. The data show that the obtai ned conpound
is a target product. Appearance: light yellowsolid WM (FD) (mz)

788 (Mr ) El efppialaanal il Stesuits of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: light yellow solid

MS (FD) (m/z): 727 (M")

Elemental analysis:

Theoretical figures (/%): C, 80.97; H, 5.82; O, 13.21

Actual measurement values (/%): C, 80.95; H, 5.88: 0O,
13.17

[0169]

(Synthesis example 30)

<Synthesis of 1,3-bis(3,4-dicarboxyphenoxy}-4,6-bis(1-
(3,3" ~biadamantyl) ) -benzene-dianhydride>

In a 500 mL recovery flask, 35.9 g of £4,6-~-di{l-(3,3'-
biadamantyl))-1,3-dihydroxybenzene (55.5 mmoi), 19.0 g of
dimethyl 4-fluorophthalate (114.5 mmeol), 150 mL of N,N-
dimethylformamide, 19.1 g of potassium carbonate (138.1 mmol)
and a stirrer were charged and agitated at 135°C for 12 hours.
Reaction solution was filtered and then charged in 1 L of ion-

exchange water. Solid precipitate was washed with 2 L of



Theoretical figures (/%: C, 83.74; H 4.60; N, 3.55; 0, 8.11 Actua
neasurement values (/%: C 83.52; H,4,72; N, 3.60; 0, 8.16 [0175]
(Synt hesi s exanpl e 32) <Synt hesi s of % 6 bIS(3 (4- phenyl but adi i nyl
benzoic acid am de)-4-hydroxyphenyl)-fluorene> A synthesis was

per f or ned e iti,on as.in nt hesis e 1. excep
Phat “5873choap L2 Rensr B0t MO PRy FSOBERS o B SRS ChEaPT ey 20t ot -
was used in place, of _53.0 of 4-phenyl et hynyl benzoic acid chlorlde
(220 Bl 97 Foi76}S ApLaranaEoandd} Sty L BRoHasE) ShebTRombir -

anal ysis and elenental analysis are shown bel ow. The data show t hat
the obPhrfie@agbipbundcngenct 4Pget ProducyicrPpedfahtl: |ight yel | ow
solid 120 Ms (FD) (mz): 836 (M+) Elenental anal ysis: Theoretical
figures (9201 C, 84.67; H 4.34; N, 3.35; 0, 7.65 Actual neasurenent
values (/9%9: C, 84.55; H 4.32; N, 3.42; 0, 7.72 [0177] (Synthesis
exanpl e 33) <Sytihesi® ail, HO-bim(tar(d preEnyd ef hyhydodeeziaint Haeitbxide
(85%) (500 mmol), 51.6 g cof the 1,3-bis(3,4-dicarboxydimethyl-
phenoxy)-4,6-bis(1-(3,3’ ~biadamantyl) ) -benzene obtained above
(30 mmol) and a stirrer were charged in a 2 L recovery flask
and heated to reflux for 30 minutes. Reaction scolution was
cooled and solid thus precipitated was collected by
filtration. The solid was mixed with 100 mL of ion-exchange
water and dissolved. Then, 5 mol/L hydrochloric acid was added
thereto with agitating so as to be pH 1. Solid thus
precipitated was collected by filtration, washed with 100 mL
of ilon-exchange water and then with 200 mL of ethancl,
fellowed by drying under reduced pressure, thus obtaining 45.5
g of 1,3-bis(3,4-dicarbeoxy-phenoxy)-4,6-bis(1-(3,3"~
biadamantyl))-benzene {(46.7 mmol; yield: 93.3%).
[0171]
Next, 44.9 g of the 1,3-bis(3,4-dicarboxy-phenoxy)-4, 6-
bis(1-(3,3" -biadamantyl))-benzene obtained above (46 mmcl),
34.5 g of acetic anhydride (276 mmol} and a stirrer were
charged in a 500 mi recovery flask and heated to reflux.
Reaction sclution was cooled, and solid thus precipitated was

washed with 75 mL of diethyl ether and dried under reduced

pressure, thus obtaining 37.8 g of 1,3-bis(3,4-dicarboxy-



am de) - 4- hydr oxyphenyl ) - 2, 7- bi s(phenyl et hynyl ) -fl uorene> A synthesis
was perfornmed in the sane condition agign Synthesis exanple 31 except
that 58.1 g of 9, 9-bis(3-am no-4-

hydr oxyphenyl ) -2, 7- bi s( phenyl et hynyl ) -fl uorene (100 mmol ) was used

in plac§%§§%%§>849605i§«9:@b§é3:ag%§9- ﬁgggynggﬂggxé>aigﬁyg&fﬁge(100

mol ) . Appear ance and’resu 0 ss spectronetry analysis

and el 5?8585 ﬁgf}g§g§%§E98§h8%g.belO“L The data show that the

obt ai ned comnmpoun arget ' p uct. Appearance: light yellow solid
M5 (FD) E@%%% : 998 (Mt) Elenental analysis: Theoretical figures
(/199 : C, : h; H 4.48; N, 2.83; 0, 6.47 Actual neasurenent val ues
(/9%9: C 86.52; H 4.49; N 2.62; 0, 6.37 121 [0179] (Synthesis
exanpl e 34) <SRRFFESFECDIND-HFITET Rl tMiAT | SRR He e wie)s and
hydr oxyphenyl ) -fl uorene> A synthesis was perforned in the sanme
condi ti ehemsntal Spalkespsasgaspben3debseeptThehatatds. shay dfhat dttteynyl
benzoic acid chloride (220 nmol) was used in place of 53.0 g of 4-
phenyl ebthyayheienzopoundi dschl oardet (226donol ). [ 0180]
Appearance: light yellow sclid
MS (FD) (m/z): 938 (M)
Elemental analysis:
Theoretical figures (/%): C, 79.29; H, 7.08; O, 13.63
Actual measurement values (/%): C, 79.32; H, 7.05; 0,
13.63
[0173]
{Synthesis exampie 31)
<Synthesis of 9,9-bis(3-(4-phenylethynyl benzoic acid
amide)-4-hydroxyphenyl)-fluorene>
In a 1 L recovery flask, 37.8 g of 9,9-bis(3~amino-4~
hydroxyphenyl)-fluorene (100 mmecl), 200 g of dehydrated N-
methyl-2-pyrrolidone and a stirrer were charged. Under
nitrogen flow, 53.0 g of 4-phenylethynyl benzoic acid chioride
(220 mmol) was gradually added thereto with agitating at -
15°C. After the addition, the mixture was agitated at room
temperature for five hours. Reaction solution was added to 4 L
of ion-exchange water. Solid precipitate was collected by

filtration, washed with 1 L of methanol and then dried under

reduced pressure, thus obtaining 64.7 g of 9,%-bis{3~{4-



Appear ance and results of mass spectronetry anal ysis and el enental
anal ysis are shown bel ow. The data shoygythat the obtained conpound
is a target product. Appearance: yellowsolid M (FD) (mz): 636
(M+) Elenental analysis: Theoretical figures (/%9: C, 81.12; H

4. 43; né ~+Qvnv10507 ﬁ% u %- ERL %@' C . H
4. 41 EP ﬁ‘.ﬁ}g%; 6?3’101.’%12 i85 l?‘é@ﬂ?ﬂ%??@ %ig%r%i?ip}éé Eé%%ﬁgé’g‘?@e of
4, 6-di ( -di net hyl - | - ada tyl)-1,3- bis(4-(4-phenylethynyl benzoic
acid an?%g)gsmmﬂgdrgiﬁgﬁézggygb hzene> A synthesis was perforned in
t he sane $ongition as in Synthesis exanple 31 except that 64.9 g of
the 4, 6-H %T hoo adamantyl ) - 1, 3- bi s(4- am no- 3- hydr oxyphenoxy) benzene
obtained (100 nmmol) obtained in Synthesis 2 was used in place of
37.8 g of 9, PERSTRHE md-1RRIFBE phemad 9s fARRFTErEg 00 anfdlysis and
[0182] Appearance and results of nass spectronetry anal ysis and
el enent alenaatysi snatgsshoanebehown Fhkodat Ishalmttshathdvheshadbhtt@iened
conpound is a target product. Appearance: blown solid M (FD) (nfz)
: 1, O5dbtMthed compound is a target product.

Appearance: light yellow solid

MS (FD) (m/z): 788 (M")

Elemental analysis:

Theoretical figures {(/%): C, 83.74; H, 4.60; N, 3.55; O,

Actual measurement values (/%): C, 83.52; H, 4.72; N,
3.60; O, 8.16
[0175]
(Synthesis exampie 32)
<Synthesis of 9,9-bis(3-(4-phenylbutadiinyl benzoic acid
amide) ~-4~hydroxyphenyl)-fluocrene>
A synthesis was performed in the same condition as in
Synthesis example 31 except that 58.2 g of 4-phenylbutadiinyl
benzoic acid chloride (220 mmol) was used in place of 53.0 g
of 4-phenylethynyl benzoic acid chloride (220 mmol).
[0176]
Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
cbtained compound is a target product.

Appearance: light yellow solid



El emrental anal ysis: Theoretical figures (/%: C, 81.79; H 6.48; N,
2.65; 0, 9.08 Actual neasurenent valweg (/%: C 81.77, H, 6.45;, N,
2.69; 0, 9.09 [0183] (Synthesis exanple 36) <Synthesis of

7,7 -bis(3,5-bi s(phenyl et hynyl ) phenyl) -

3,3",5,5 -tet nanethy élm ;I.Z{'-bigag@rrﬁptane> In a1l L recovery flask,
48.4 g of 7,7 -di {)r o)lrm : )' L5, 5" - et)r anet hyl -1, 1' - bi adamant ane (100
nmml ), 1,180 e - di br%orr\%)be_nzene (5.00 nmot) and a stirrer were

f
char ged. Underf%r??rgtoag 19 9%6. 7 g of alum num brom de (100 nmol)
was gradually added thereto with agitating at_ roomtenperature.
After the additiHREStHE hi I ey Hgi tat &f dt/ 508 for> Feven > hour £
Reaction solution was added to 2 L of 1 nol/L hydrochloric acid
aqueous’sBPution. After an aqueous |ayer was 123 separated and
removed therefrom 1 L of acetone was added. Solid thus precipitated
was col | ect ed Zoytddl tee s wrereenk drd ates uhtier: reduced pr éssur 632 1 Rus
obtaining 71.5 g of 7,7 -bis(3,5-
di br onophenyl ®; 373725,5"' -tetranmet hyl -1, 1' - bi adamant ane (90.0 nmol ;
yield: 90.0%. [0184] Appearance and results of nass spectronetry
anal ysi sy@ngh; ] el enental anal ysis are shown bel ow. The data show that
the obtained conmpound is a target product.

(Synthesis example 33)

<Synthesis of 9,9-bis(3-(4-phenylethynyl benzoic acid
amide) -4-hydroxyphenyl)~2, 7T-bis (phenyiethynyl)-fluorene>

A synthesis was performed in the same condition as in
Synthesis example 31 except that 58.1 g of 9,9-bis(3-amino-4=-
hydroxyphenyl) -2, 7-bis{phenylethynyl)-fluorene (100 mmol) was
used in place of 37.8 g of 9,9-bis(3-amino-4-hydroxyphenyl) -
fluorene {100 mmol).

[0178]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: light vyellow solid

MS (FD) (m/z): 998 (M")

Elemental analysis:

Theoretical figures (/%): C, 86.21; H, 4.48; N, 2.83; O,
6.47

Actual measurement values (/%): C, 86.52; H, 4.49; N,

2.62; O, 6.37



Appear ance: white solid M (FD) (nmfz): 790 (M+) Elenental analysis:
Theoretical figures (/%: C, 54.43; HL25.33; Br, 40.24 Actua
measurenment values (/% : C, 54.35; H 5.49; Br, 40.16 [0185] Next,
39.7 g of the 7,7 -bis(3,5-di bronophenyl) -

3,3 ,5,5[61eeyanethyl -1,1"-bi adanant ane obt ai ned above (50.0 mmol),
40.9 g of ethynyl benzene (400 nmol), 3.5 g of

di chl or obi s(t riphemd fhwspiimeldaddyadi um (5.0 mol ), 3.8 g of

copper (1) iodide (20.0 nmol), 5.2 g of triphenyl phosphine (20.0

mmol), 1 L of t4iatiydamne and, 'asoé\?i {J—Pétﬁ’ﬁ—fﬁ HALEE ddt A ahilde) -

4_
recovery flask. “Under nitrogen f he m™xt'ure was agitated at 95C

for six gﬁggaﬁgﬁggg%ng%ﬁgkgﬁgfn was added to 1 L of acetone. Solid

precipi? d of 2 nmol/L hydrochloric acid agueous
solution and then with 1 L of 124 acetone, followed by drying under
reduced pressdt SYTHIRSIOBAR ML P8 g bfthe same condition ts in
7, 7" -bi s(3, 5-bis(phenyl et hynyl ) phenyl) - _
3,3, 5, Byntkesafethyrricld b?é@%ﬁﬁngbﬁb £802 09 nwbl 4-§tlynyl Benposc
[ 0186] Appearance and results of nass spectronetry anal ysis and
el ement atidnahysisdar ¢28homwnobel eas Theddat ap show ¢hat3they @bt 4t ned
conpound is a target product. Appearance: white solid

phenylethynyl benzoic acid chloride (220 mmol).

[0180]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: yellow solid

MS (FD) (m/z): 636 (M)

Elemental analysis:

Theoretical figures (/%): C, 81.12; H, 4.43; N, 4.40; ©,
10.05

Actual measurement values (/%): C, 81.09; H, 4.41; N,
4.39; 0, 10.11

[0181]

(Synthesis example 35)

<Synthesis of 4,6-di(3,5~-dimethyl-1-adamantyl)-1,3-
bis(4-{4-phenylethynyl benzoic acid amide)-3-
hydroxyphenoxy)benzene>

A synthesis was performed in the same condition as in

Synthesis example 31 except that 64.9 g of the 4,6-di(1-



M5 (FD) (mlz): 878 (M+) Elenmental analysis: Theoretical figures
(/19%9: C 92.89; H 7.11 Actual neasufepent values (/%: C 92.95 H
7.05 [0187] (Synthesis exanple 37) <Synthesis of

7,7 -bis(3,5-diethynyl phenyl)-3,3 ,5,5"-

tetramef hyksly 317 bi agdagpot angz; sxﬂ%ﬁgggg@ﬁgﬂgﬁz ggéfg?gnégf”o&@&i R

condition as 1h Synthesis exanple 3

L et FA3h S f¥bERE a0y TPk dr 280, L2 CGaL 0uBL 80 1 80 %oF 3Fls g

et hynyl benzene us arning g°0

bi s(3,5-his(trjmethylsilylethynyl)phenyl)-3,3 ,5,5"-

Dot s ancohybs 1-hiS b LaRtanT Srayhak BORBRYL TR U T4 26 00 [12B) - Next
10 g of the 7,7 -bis(3,5-

bi s(trinE®h§2k5i 1yl et hynyl )phenyl)-3,3",5,5 -tetramethyl -1, 1' 125

bi adamant ane obt ai ned above (11.6 mml), 0.35 g of potassium

carbonat e (2. 5ermidandsend wisuldty aby drasfursrectz®nst mf anegdtvsdisoland
and a stirrer were charged in a 500 nL recovery flask. Under

ni t r ogealéhemtal henaixsiseavasshgih abetoat ramnddtenperat whatf athd our
hours. After reaction solution was filtered, solvent was renoved

from t hgpt gagtloBosPbuhlioNsUAdes rgéedypedupr essure. Solid thus
obt ai ned was washed with 150 nL of 2 nol/L hydrochloric acid agueous

sol ution and tggﬁhgggghegxgaégncgoﬁgftone, fol |l owed by drying under

reduced pressure,
MS {FD) (m/z): 1, 057 (M")

Elemental analysis:

Theoretical figures (/%): C, 81.79; H, 6.48; N, 2.65; 0O,

Actual measurement values (/%): C, 81.77; H, 6.45; N,

2.69; 0, 9.09
[(0183]

{Synthesis example 36)

<Synthesis cf 7,7’ ~bis(3,5~bis(phenylethynyl)phenyl) -
3,37 ,5,5" -tetramethyl-1,1’ -biadamantane>

In a 1 L recovery flask, 48.4 g of 7,7'-dibromo-
3,37,5,5 -tetramethyl-1, 1’ ~biadamantane (100 mmol), 1,180 g of
1, 3~dibromobenzene (5.00 mol) and a stirrer were charged.
Under nitrogen flow, 26.7 g of aluminum bromide (100 mmol) was
gradually added thereto with agitating at room temperature.
After the addition, the mixture was agitated at 50°C for seven
hours. Reaction sclution was added to 2 L of 1 mol/L

hydrochloric acid agqueous solution. After an aqueous layer was



thus obtaining 6.4 g of 7,7 -bis(3,5-diethynyl phenyl)-

3,3 ,5 5 -tetranethyl -1, 1' - bi adamant apgz (11. 1 nmmol ; yield: 96%.

[ 0189] Appearance and results of nass spectronetry anal ysis and

el enental anal ysis are shown bel ow. The data show that the obtained

conpoundejs gebargel pL 99&& tAPPEREARCS] phbkea58%§g8:&§§(g@a%§ﬂffg1

574 (M+) " El enenta ana ysSI s: eoretlca i gures
8. 07 t 9; 211, [019 .
(Synth§§%¥ exang$g£§§§ﬂgéva%%eswéso% %fécg%?s?%yﬁ%+§raélo£ aidlariea

-5,5",7, 7'-tetr yl- 1,1"- damant ane> I n 1 L recovery f|ask

50" of U309t SGPENGHG. BrEE ST 96t ?%??éﬂ%?%y?li5lg B atia e k> 5~
(103 mmol), 27 m of bronoethene (388 mmol), 500 of

di chl or 8¢ Fﬁ@ﬁ@h%ﬂlé‘étﬁrrér5vveF%tr%Iﬁ%F]@%%l“1%de@l%@%m%@wq?I oW - 4. 6

of alumnum (l111) chloride (33 nmol) was gradually added thereto
with agimali ngiatd: 18C. 05After the addition, the m xture was agitated
at -15C for one hour. Then, 20 ml of ion-exchange water was added
thereto a018415C. Reaction solution was added to 200 ml of 2 nol/L
hydrochl ori ¢ aci d aqueous sol ution. An aqueous |ayer was separated
and renoved t hesef 1R canths dtaantt vasy Y ebdiid®metry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.
Appearance: white solid
MS (FD) (m/z): 790 (M")
Elemental analysis:
Theoretical figures (/%): C, 54.43; H, 5.33; Br, 40.24
Actual measurement values (/%): C, 54.35; H, 5.49%; Br,
40.16
[0185]
Next, 39.7 g of the 7,7'-bis(3,5-dibromophenyl) -
3,3",5,5" -tetramethyl-1,1’ -biadamantane cbtained above (50.0
mmol), 40.8 g of ethynylbenzene {400 mmol), 3.5 g of
dichlorcobis (triphenylphosphine)palladium (5.0 mmol), 3.8 ¢ of
copper{I) iodide (20.0 mmol), 5.2 g of triphenylphosphine
(20.0 mmel), 1 L of triethylamine and a stirrer were charged
in a 3 L recovery flask. Under nitrogen flow, the mixture was
agitated at 95°C for six hours. Reaction solution was added to

1 L of acetone. Sclid precipitate was washed with 1 L of 2

mol/L hydrochloric acid aqueous solution and then with 1 L of



reduced pressure. Solid thus obtained was dried under reduced
pressure, thus obtaining 63.4 g of 3,85;bis(2,2"-

di bronoet hyl )-5,5",7,7" -tetranethyl -1,1"-bi adamantane (90.9 mol;
yield: 88.2%. [0191] Next, 63.4 g of the

3,3 -bi = di yi).- ol Azl e yl - L0 aganant ane
obt ai ne%‘(:‘g%é%%’( %938§%r§r043§’dgggnﬁ1 u%?leit\l, %é%f@r%@héf%ﬁ%f%% de and a
stirrer re .charged in 00, nL.recovery flask.. Under njtroge
low, 2805 P81 580t Be8: inpFer ¢ b bk des (250 (WREH YL Rhsy SUHLa iy h
agitatinpg ,a% rpomtegBerature. After the addition, the mxture was
agi t at ed’ at - Poom tehpRPEERYEfor 2B ASHPRNCRRSCt FOnC SR ol @S
added to 400 nL of ion-exchange water. An aqueous |ayer was
separ at 8d- 8hd-renoved therefrom and sol vent was rempved under
reduced pressure. Solid thus obtained was dried under reduced
pressure[0ihok obtaining 31.5 g of 3,3'-diethynyl -

55,7, 7 -tetranethyl -1, 1" -bi adamantane (84.1 mol; yield: 127

92.5% [0192] Mppearance andl fesilds of mmss sgpeadroEisy and wsiss and
and elenental analysis are shown bel ow. The data show that the

obt ai negléﬁaﬁ@amdaﬁmﬂ@r get PhedHChe1APPeaAANGRtd | Hw Yeldtowrsol i d
MS (FD) (mz): 374 (Mt) Elenental analysis: Theoretical figures

(/19: ConBif8a EbmﬁQuﬁé is a target product.
Appearance: white solid
MS (FD) (m/z): 878 (M")
Elemental analysis:
Theoretical figures (/%): C, 92.89; H, 7.11
Actual measurement values (/%): C, 92.95; H, 7.05
[0187]
(Synthesis example 37)
<Synthesis of 7,7 -bis(3,5-diethynylphenyl)-3,37,5,5"-
tetramethyl~1l, 1’ -biadamantane>
A synthesis was performed in the same condition as in
Synthesis example 36 except that 39.3 g of
trimethylsilylacetylene (400 mmol) was used in place of 40.9 g
of ethynylbenzene (400 mmol), thus obtaining 35.9 g of 7,7~
bis(3,5-bis(trimethylsilylethynyl)phenyl)-3,3’,5,5" -
tetramethyl-1, 1’ «biliadamantane {(41.6 mol; yield: 83.2%).
[0188]
Next, 10 g of the 7,7’ -bis (3,5~

bis(trimethylsilylethynyl)phenyl)-3,3’,5,5" -tetramethyl-1,1"~-



Actual neasurenment values (/%: C, 89.84; H, 10.16 [0193] (Synthesis
exanpl e 39) <Synthesis of 3,3",5,5 -tgbeaethynyl -1, 1' - bi adamant ane>
A synthesis was perfornmed in the sane condition as in Synthesis
exanpl e 38 except that 30.5 g of 3,3",5,5

te”abr%_@aémén hédéﬂﬁgiﬁﬁﬁ él?gxiémgﬂ %‘%&f?d ﬂe s glgcgfoéoé%%igﬁf

3, 3" -di bronp- 5 -tetranet I adamant ane

d I f t d t al
ey e P g el TR P R s e
is a targe duct . Aggearance g ellow solid % é
366 (MHSE ntBf AnaFYEFSr TRESreRRE ?df?%uff‘eéo‘%/f%e r%fio Az 5775 H

8.25 128 Actual measurenment values (/% : C, 91.71; H 8.29 [0195]

( Synt he§iaskxaifilde U ) FRhes @ ofthe mixture was agltated at room

7,7 -bis(3,5-diethynyl phenyl)-3,3",5,5 - tetranethyl -

- bi adaempeaacupel foer Sohn hoart.réﬁﬁvﬁnyraaqﬂﬂgn:thmqjqﬂ was

7,7 -bis(3,5-

di et hyngi phenytl) - 830 Bveht bvat etemteeédyErdn 1t hbi adarahdaneol obi an netkdén

the sane manner as in Synthesis exanple 37 (31.3 mml), 340 g of

m di met hegybenzgnesandea Hdrieremel ehangd vas washed with 150 mlL
of 2 mol/L hydrochloric acid agueous solution and then with
500 ml, of acetone, followed by drying under reduced pressure,
thus obtaining 6.4 g of 7,77 -bis(3,5-diethynylphenyl) -

3,3'",5,5 -tetramethyl-1,31’ -biadamantane (11.1 mmol; yield:

[0189]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: white solid

MS (FD) (m/z): 574 (M")

Elemental analysis:

Theoretical figures (/%): C, 91.93; H, 8.07

Actual measurement values (/%): C, 91.89; H, 8.11

[0190]

(Synthesis exampie 38)

<Synthesis of 3,3"'-diethynyl -5,5",7,7'-tetramethyl-
1,1’ -biadamantane>

In a 1 L recovery flask, 50 g of 3,3 -dibromo-5,5",7,7'-



and agitated at 180C for ten hours. Reaction solution was added to
1.5 L of methanol. Solid precipitate yag collected by filtration and
dried under reduced pressure, thus obtaining 15.2 g of

7,7 -bis(3,5-diethynyl phenyl)-3,3",5, 5'-tetranethy|

1, L'~ bi adanant ang Dol ¥ e gﬁggt%§4 1903, k3PP 4Py NG2! 8- SHALPAEne

éﬁédzﬁézggezls E% dl: %ygy over g 3,3' -di et hynyl
e L théPO Ry %08, GHERERYEhEhats and St St Sy

as in SyntheS|s exa Ie 38, 45 g _of 1, 3- dinmethoxybenzene, 0.1 g of
di chl or 5b#E9¢Benbii ﬂlet“)ro‘?g% I%d?"trm%rﬁj A iUrH et Dh&r gt i

agitated at 190C for six hours under nitrogen flow. Reaction

sol ut i oh3da8naltedasogradoakly opd@eghbheretSovidh pretipriag eatasls C.
collected by filtration and dried under reduced pressure, thus

obt ai ni Agt429thd. 2ddibioB, 3thdi ihynye-6a5' aFiFatedtamnethyC- o4’ one
bi adamant ane pol yner (yield: 840). [0197] (Synthesis exanple 42)

<Synt hesbsrof Thetl, LG ml et f apiinadhande W atam amtlepalhgmito At -
pol yneri zation was perforned in the same condition as in Synthesis

exanpl ejdicexcepictitt fodioforl Re B a8de So 200 ml of 2 mol/L

tetraethynyl -1, 1' - bi adanant ane obtai ned in Synthesis exanpl e
hydrochloric acid aqueous solution. An agueous layer was

separated and removed therefrom, and solvent was removed under
reduced pressure. Solid thus obtained was dried under reduced
pressure, thus obtaining 63.4 g of 3,3’ -bis{(2,2"~-
dibromoethyl)-5,5’,7,7" ~tetramethyl-1, 1’ -biadamantane (90.9
mmol; yield: 88.2%).

[0191]

Next, 63.4 g of the 3,3"-bis (2,2’ -dibromoethyl) -
5,5",7,7" -tetramethyl-1, 1" ~biadamantane obtained above (90.9
mmol}, 200 ml of N,N-dimethylsulfoxide and a stirrer were
charged in a 500 mL recovery flask. Under nitrogen flow, 28 g
of potassium tert-butoxide {250 mmol) was added with agitating
at room temperature. After the addition, the mixture was
agitated at room temperature for 48 hours. Reaction solution
was added to 400 ml of ion-exchange water. An aquecus layer
was separated and removed therefrom, and solvent was removed
under reduced pressure. S5olid thus obtained was dried under
reduced pressure, thus obtaining 31.5 g of 3,3 ~diethynyl -

5,5",7,7" -tetramethyl-1,1’-biadamantane (84.1 mmol; yield:



39 was used in place of 5 g of 3,3 -diethynyl-5/5",7,7"-
tetranethyl -1, 1'-biadamantane. [0198},7(Exanple 1) <Preparation of
benzoxazol e resin precursor>1n a 2 L four-neck flask provided with a
thernoneter, a Dinroth condenser and an agitator, 64.8 g of the
4,6-di (gp553)

di met hyl - 1- adamant yl ) - 1, 3- bi s(4- am no- 3- hydr oxyphenoxy) benzene

obt ai ned 6? ;?nthesis exanple 2 (0.10 nol) was dissolved in 800 g of
dried N—he %y -2-pyrrolidone under nitrogen flow, followed by the
addition of 17, .4 of ridine (0.22 ). The mxture was cooled to
-15C, and 42. @@%ra\g} 1a7r11c§7.r_est%]tq,sdrgﬁéﬁquﬂspectrometry analysis and
1' - bi adamant ane- 3, 3' -di carboxylic acid chloride (0.095 nol) was

gr adual ycHEEEd]l ARREYSihedBBAPRPOR, PEheVW - nmiThaurda tiasshayl tidtadd Hie
-15C for one hour, then returned to roomtenperature and agitated
for fivebhaunsdatomponndt éaper atuget Bnddubhen, 2.10 g of benzoic acid
chloride (0.015 130 nol) was added with the inner tenperature of the
flask kept at Afgfearared owlightanydXleowaddlidReacti on sol ution was
added to 4 L of distilled water in small droplets, followed by

col lecting angs dipmhngprLoci pitatay* it hus obtai ning a benzoxazol e
resin precursor. A nunber average nol ecul ar wei ght (M) of the

obtai ned benzoxazol €, r egldy pygcursor was 21,000, which is a
pol ystyrene equival ent nol ecul ar wei ght neasured by neans of a GPC
(manufactured fy:  Tosoh Corporation)sy . ¢ g9.78; u, 10.22
Actual measurement values (/%): C, 89.84; H, 10.16
[0193]

(Synthesis example 39)

<Synthesis of 3,3’,5,5 ~tetraethynyl-1,1’-biadamantane>

A synthesis was performed in the same condition as in
Synthesis example 38 except that 30.5 g of 3,3",5,5"-
tetrabrome-1,1’ -biadamantane (52 mmol) was used in piace oi 50
g of 3,3’ -dibromo-5,5'-tetramethyl-1i, 1’ -biadamantane (103
mmol) .

[0194]

Appearance and results of mass spectrometry analysis and
elemental analysis are shown below. The data show that the
obtained compound is a target product.

Appearance: light yellow solid

MS (FD) (m/z): 366 (M%)

Elemental analysis:

Theoretical figures (/%): C, 91.75; H, 8.25



[0199] <Preparation of resin filnm The above-nenti oned benzoxazol e
resin precursor of 0.9 g and 0.1 g ofyghe 9, 9-bis(3-(4-phenyl et hynyl
benzoic acid am de)-4-hydroxyphenyl)-fluorene obtained in Synthesis
exanple 31 were dissolved in N nethyl-2-pyrrolidone and filtered

with a Tefl omdli a0 Nak)edddd &fa e ODLAIN & varniah fior £oa)ing.
The varni sh was applied on a silicon wafer ‘by means of a spin

coater, L$i§§ﬁed by heating in an oven under a nitrogen atnosphere
at 90C f m nute and then at 400C for one hour, thus obtaining
aresinfilm !0200 (Example 2) Aresin filmwas obtained in the
sane condi ti on' 2 HHESYHE MY t9%n of a varnish for coating and
resin filmin Exanple 1, except that 0.9 g of benzoxazole resin
precursor wass@mtEre s D.5 g, il D. - giggthynylphenyl) -3,37,5,5" -
9, 9- bi s(3-(4-phenyl et hynyl 131 benzoic acid

am de) - dehyadmexryphehyl) ~-bilademaetamas mblened>to 0.5 g. [0201]
(Exanple 3) Aresin filmwas obtained in the sanme condition as in the
preparation ofIma yar ni sfed®repatlidrgc and ress rof i1 m/i+vix@yd-e 1,
except that 0.1 g of 9, 9-bis(3-(4-phenylethynyl benzoic acid

am de) - 4: BydyRy¥YBRenyh ) - 81 wor eng- vasc ahhetg¢11 0, Or Fp9a@imak PEne
7,7'-b|s(3,5-b|s?phenylethynyISphenyI)-3,3',5,5f-
obtained in the same manner as in Synthesis example 37 (31.3
mmol}, 340 g cof m-~dimethoxybenzene and a stirrer were charged
and agitated at 180°C for ten hours. Reaction solution was
added to 1.5 L of methanol. Solid precipitate was collected by
filtration and dried under reduced pressure, thus obtaining
15.2 g of 7,7"-bis(3,5-diethynylphenyl)~3,3’,5,5" -tetramethyl-
1,1 -biadamantane pclymer (yield: 84.4%).
[(0196]
{(Synthesis example 41)
<Synthesis of 3,3’ -diethynyl-5,5’,7,7' -tetramethyl-1,1’-
biadamantane polymer>
In a 1 L recovery flask, 5 g of 3,3’ -diethynyl-
5,5",7,7" -tetramethyl-1, 1" -biadamantane obtained in the same
manner as in Synthesis example 38, 45 g of 1,3-
dimethoxybenzene, 0.1 g of dichlorobis {(benzonitrile)
palladium and a stirrer were charged and agitated at 190°C for
six hours under nitrogen flow. Reaction solution was added to

500 mL of methanol. Solid precipitate was collected by

filtration and dried under reduced pressure, thus obtaining



tetramethyl -1, 1' - bi adamant ane obtai ned in Synthesis exanple 36.
[0202] (Exanple 4) Aresin filmwas pptained in the sane condition
as in the preparation of a varnish for coating and resin filmin
Exanpl e 3, except that 0.9 g of benzoxazole resin precursor was

al teredsto ? 8:93 @ﬂddQthgngi gf-bls(Btétrameth 1-1
bi s( phenyl ef hynyl j phenyl) 5,5 Ztetranethyl - { bladanantane

was altgiggaﬁgnga% 8059%8? gfgnp% ) <Preparat|on of benzoxazol e

resin precursor> Y-%eck Tlask provided with a

thernnne T ? Dinroth condenser and an agitator, 64.8 g of the

4, 6-di (3! tglo7

dlnethyl 1-adamantyl)-1, 3- bIS(4 anlno 3- hydr oxyphenoxy) benzene
obtained in Sy?ﬁ%@?%s%&a?ﬁﬂr@ 2 (4210 ol ) was dissolved in 132 800
g of dried N-nethyl-2-pyrrolidone under nitrogen flow, followed by

the addition ofSyTtheg pifohydidine { G’Qﬁﬂil?ﬁﬂ’t)hyrﬂsrﬂe-lrrﬂl "xtiraslamentane
heated to 60C, and 31.6 g of 5,5 ,7,7 - tetranethyl -

- bi adaoaphane- 3, 3' - di car boxylic acid chloride (0.070 nol ) was
gradual |y added. After the addition, the mxture was agitated at 60C

for three hoursy gdiefue i ekt ibrofwa S-grhetyreidyiny I tHes e aldraliatich as
chloride (0.025 nol) was gradually added with the inner tenperature

of the fhaghnkgptisabxaGpPt bel Q¥ciprapnieesbgths Md then, 5240 g of
benzoi c
tetraethynyl-1,1"-biadamantane cbtained in Synthesis example
39 was used in place of 5 g of 3,3’ -diethynyl-5,5%",7,7"~-
tetramethyl-1,1"-biadamantane.
[0198]
(Example 1)
<Preparation of benzoxazocle resin precurscr>
In a 2 L four-neck flask provided with a thermometer, a
Dimroth condenser and an agitator, 64.8 g of the 4,6-di (3,5~
dimethyl-l-adamantyl) =1, 3-bis(4-amino-3-hydroxyphenoxy)benzene
obtained in Synthesis example 2 (0.10 mol) was dissolved in
800 g of dried N-methyl-2-pyrrolidone under nitrogen flow,
followed by the addition of 17.4 g of pyridine (0.22 mel). The
mixture was cooled to -15°C, and 42.8 g of 5,57,7,7" -
tetramethyl-1,1"-biadamantane-~3,3" -dicarboxylic acid chloride
(0.095 mol) was gradually added. After the addition, the
mixture was agitated at -15°C for one hour, then returned to

room temperature and agitated for five hours at room

temperature. And then, 2.10 g of benzoic acid chloride (0.015



acid chloride (0.015 nol) was added with the inner tenperature of
the flask kept at 5C or bel ow. Reactioggsolution was added to 4 L of
distilled water in small droplets, followed by collecting and drying
precipitate, thus obtaining a benzoxazole resin precursor. A nunber

aver agegpl e&HEaES%Hg%tSM??lgOEnBQ?yQQﬁ?&ngurQeSfOffﬁéO%fa BSkfbe at

precursor was styrene equivalent no
neans_of a

wei ght sure nufactur

Cor por ab 1 Gnf ™ PE0A] TERPapSFabt oh of et 1] 11 ShA QBoy ISt thdd
benzoxazol resin cursor of 0.9 and 0.1 g of the ,

9 O- bls 30?4dbﬁ5ﬁ}E%ghVﬁ§?rbéﬂzBWElgCgHOpletS’ followed by collecting
am de) - 4- hydr oxyphenyl ) -fl uorene obtained in Synthesis exanple 31
were di 888 deding NeaeiRytabepykhps| dohelnhdgff| pereaxarehe BeTeR| on
(trade nane) filter to obtain a varnish for coating. The varnish was
appl i edpoacarsoticon wafer by neans of a spin 133 coater, followed
by heating in an oven under a nitrogen atnosphere at 90C for one

m nute and them im0 GForapinano osirladt husi g ajM )ng @ ttesidbifdilnad

[ 0205] (Exanple 6) Aresin filmwas obtained in the sane condition

as in pBezpreparat Lesipf pac¥arsbshyber2eoah b NgwANEnr €51 A [Bd)ij{??stﬁrene
Exanpl e 5, except that 8 of benzoxazol e resin pr ecur sor

alterede&ﬁigaﬁeﬂt ﬁggeguiag leghg Qé§§§réé BPeﬂ¥£ﬁéh¥Pyé GPC
(manufactured by: Tosoh Corporation).
[0199]
<Preparation of resin film>
The above-mentioned benzoxazcle resin precursor of 0.9 g
and 0.1 g of the 9,9-bis{(3-(4-phenylethynyl benzoic acid
amide)-4-hydroxyphenyl)-flucrene obtained in Synthesis example
31 were dissolved in N-methyl-2-pyrrolidone and filtered with
2 Teflon (trade name) filter to obtain a varnish for coating.
The varnish was applied on a silicon wafer by means of a spin
coater, followed by heating in an oven under a nitrogen
atmosphere at 90°C for one minute and then at 400°C for one
hour, thus obtaining a resin film.
[0200]
(Example 2)
A resin film was obtained in the same condition as in
the preparation of a varnish for coating and resin film in
Example 1, except that 0.9 g of benzoxazole resin precursor

was altered to 0.5 g, and 0.1 g of 9,9-bis(3-(4-phenylethynyl



benzoi ¢ acid am de) - 4- hydroxyphenyl)-fluorene was altered to 0.5 g.
[0206] (Exanple 7) Aresin filmwas phjained in the same condition
as in the preparation of a varnish for coating and resin filmin

Exanple 5, except that 0.1 g of 9, 9-bis(3-(4-phenylethynyl benzoic

aci d am,dg)»4=hyds oxyphgen '-);:{1 HPDL PG XA LEEnSALO 029 910Lrebings
7,7'-bis?§,5-5is pﬁeny et%yny pﬁengﬁy- ,%?,5,%8-6 e
tetranebhéx-l,l'-biadanantane obtained in Synthesis exanple 36.
[0207] “( gﬁple 8) Aresin filmwas obtained in the sane condition
as in thF 26)L§paration of a varnish for coating and resin filmin
Exanpl e 9, cept that 0.9 g of benzoxazol e resin precursor was
altered to 0.5 g, and 0.9 g of 7,7'-bis(3,5 134
bi s(phenyl et hifFsamRpiend) )-3,3',5,5' -tetramethyl -1, 1' - bi adanant ane
was altered to 0.1 g. [0208] (Exanple 9) <Preparation of benzoxazol e
resin precur Soreesiny gaicth ore svase tpeirfayt ned the tdemes apandigridin iash igs tihe
the preparation of a benzoxazole resin precursor in Exanple 1,
except phapabdtBog of bheadn9shi §63- achnbrgd- hydr oxyphefiylj-in Example
2,7-di (I -adamantyl ) -fl uorene obtained in Synthesis exanple 5
1, except that 0.1 g of 9,9-bis(3~(4-phenylethynyl benzoic
acid amide)}-4-hydroxyphenyl)-fluorene was altered to 0.9 g of
the 7,7'-bis (3, 5-bis(phenylethynyl)phenyl)-3,3’,5,5' -
tetramethyl-1, 1’ -biadamantane obtained in Synthesis example
36.
[0202]

(Example 4)

A resin film was obtained in the same condition as in
the preparation of a varnish for cecating and resin film in
Example 3, except that 0.9 g of benzoxazcle resin precursor
was altered to 0.5 g, and 0.9 g of 7,7"-bis{(3,5-
bis (phenylethynyl)phenyl)-3,3',5,5  -tetramethyl-1,1" -
biadamantane was altered to 0.1 g.

[G203]
{Example 5)
<Preparation of benzoxazole resin precursor>

In a 2 L four-neck filask provided with a thermometer, a

Dimroth condenser and an agitator, 64.8 g of the 4,6-di (3,5~

dimethyl-1l-adamantyl)-1, 3-bis (4-amino-3-hydroxyphenoxy)benzene

obtained in Synthesis example 2 (0.10 mol) was dissolved in



(0.10 nol) was used in place of 64.8 g of 4,6-di(3,5-dinethyl-
1-adamantyl ) -1, 3- bi s(4-am no- 3- hydr oxyghenoxy) benzene (0.10 nol),
t hus obtaining a benzoxazol e resin precursor. A nunber average
nol ecul ar wei ght (Mh) of the obtained benzoxazole resin precursor

o 22,000, ondichel puouaglo st equLushen oL eril b

neasured y nmeans o ration

[0209] .<Preparatiop, of resin fi he above- nentione zox o
resin preg%rg%? %¥ gh dgé%ﬁoﬁ RgPlgfgtﬁe @yﬁfé%%e(gopﬁ H%? hyﬁ&e
benzoic acid am de dr oxyphenyl rene obtaine |n Synt hesi s
exanplemléiuﬁﬁrﬁaﬁl%%%F@édtPngﬁkﬁetﬁ . % 9r90@fdé and’fTltered

with a Teflon (trade nane) filter to obtain a varnlsh for coating.
The var heshaRashappli éd-bhadasantensdeferdbyapranyl b ackpi ghloride
coater, followed by heating in an oven under a nitrogen atnosphere
at 90C f8r0dfenai huves apdathehlut ad06C. f Gt tB5 adwidrion hute
obtaining a resin film [0210] (Exanple 10) A resin filmwas

obt ai nediknutbewsanegtoadetli an a8 Cnfbhethpeepasatson Tiers Varii sh of
for coating and resin filmin Exanple 9, except that 0.9 g of

benZOX350b§eﬁ9§éﬂh?ﬁ9$ui§@ﬁhwﬁ§l1@'é@i@dchpogléeg(Oa@QSQmélg @hs
9, 9- bi s(3-(4-phenyl ethynyl benzoic acid

ani de) - érQ¥959¥¥pQQH¥&)wi%HOEﬁQelﬂﬁéra%éﬁﬁggaﬁgre00? Bhe flask kept

at 5°C or below in an ice bath. And then, 2.10 g of benzoic
acid chloride (0.015 mol}) was added with the inner temperature
of the flask kept at 5°C or below. Reaction solution was added
te 4 L of distilled water in small droplets, followed by
collecting and drying precipitate, thus obtaining a
benzoxazole resin precursor.

A number average molecular weight (Mn) of the ocbtained
benzoxazole resin precursor was 16,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC
(manufactured by: Tosoh Corporation).

[0204]

<Preparation of resin film>

The above-mentioned benrzoxazole resin precursor of 0.9 g
and 0.1 g of the 2,9-bis{3~{4-phenylethynyl benzoic acid
amide)-4-hydroxyphenyl)-fluorene obtained in Synthesis example
31 were dissolved in N-methyl-2-pyrrolidone and filtered with
a Teflon (trade name) filter to obtain a varnish for coating.

The varnish was applied on a silicon wafer by means of a spin



[0211] (Exanple 11) A resin filmwas obtained in the sane condition
as in the preparation of a varnish fegzcoating and resin filmin
Exanple 9, except that 0.1 g of 9, 9-bis(3-(4-phenyl ethynyl benzoic
aci d am de) - 4- hydr oxyphenyl ) -fl uorene was altered to 0.9 g of the

7,7 b'é&§térb'§&Pf8@¥&eﬁ?yﬂ¥£%gﬂgn¥ﬁ)a§ Sver: ¥nder a nit ogen

tetranethy -1,1" - bi adamant ane o ined in Synthesis exanple” 36.
[0212] &ﬁé?ﬁﬁ’é%@l §S%8rfé££“ 1§u€£tsﬁ{1‘e€'h' D Lpe,sane Ecﬁ”dééé on
as in th préparation o varnis coati ng And-r 827 - f
Exarrpleh 11, ﬁcep hat , g_of , bepzoxazol e resin precursor was

al ter ed®®8%0. 573 @R abnén% %fre}s#n tsts, 5-
b|s(phenflethﬁnyl)phenyl) , 5,5 -tetranethyl -1, 1' - bi adanant ane
was al t eFel g. 136 [0213] (Exanpl e 13) <Preparation of

benzoxazol e resin precursor> A reaction was perforned in the sane
condition as iBxamwle grleparati on of a benzoxazol e resin precursor in
Exanple 5 except that 64.8 g of

4, 6-di (3, 5-di rettpd i1 -Aidamerdsy |9btlgidred in the same condition as in
bi s(4- am no- 3- hydr oxyphenoxy) benzene (0.10 nol) was altered to 64.8
g of thehd, Or¥pst3-ashnerfdahydraxyphesy! do2eIngliddd resin film in

adamantyl )-fl uorene obtained in Synthesis exanple 5 (0.10
Example 5, except that 0.9 g of benzoxazole resin precursor
was altered to 0.5 g, and 0.1 g of 9,9-bis(3-(4-phenylethynyl
benzoic acid amide)-4-hydroxyphenyl)-fluorene was altered to
0.5 g.
[0206]

{Example 7)

A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
5, except that 0.1 g of 9,9-bis(3-(4-phenylethynyl benzcic
acid amide)-4-hydroxyphenyl)-fluorene was altered to 0.9 g of
the 7,7 -bis{3,5-bis{phenylethynyl)phenyl)-3,3",5,5 -
tetramethyl-1,1’-biadamantane cbtained in Synthesis example
36.

[0207]

(Example 8)

A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example

7, except that 0.9 g of benzoxazole resin precursor was

altered to 0.5 g, and 0.9 g of 7,7 =bis (3,5~



nol ), thus obtaining a benzoxazole resin precursor. A nunber average
mol ecul ar wei ght (M1) of the obtained;pgnzoxazole resin precursor
was 16, 000, which is a polystyrene equival ent nolecul ar wei ght
nmeasured by nmeans of a GPC (manufactured by: Tosoh Corporation).

rosin v scuriarror o0y 8Va BRR b 15T of %t P BT R < Ca phenyl ot ynyl

benzoi c,_acj.d agg%g)ﬁé-h¥g£§%¥ﬁrﬁg¥ %;fluorene obtai ned in Synthesis

exanpleblﬁ “Wer e aF s¥atve -%1pyrrolidone and filtered

with a E@%&@E (trade nane) filter to obtain a varnish for coating.
The varn s applied on a silicon wafer by neans of a spin
coater, followed by heating in an oven under a nitrogen atnosphere
at 90C for ond#AMtt%® Hnd then at 400C for one hour, thus obtaining
aresin film [0215] 137 (Exanple 14) A resin filmwas obtained in
t he sane condiBiemeration tde bgrapwrzaliomrafim pristefor coati ng
and resin filmin Exanple 13, except that 0.9 g of benzoxazole resin
precur sor wash atdarteibrt ovdls ey fanmttd.ih gchef same condition as in the
9, 9- bi s(3- (4-phenyl et hynyl benzoic acid
am de) - 4rbydr oxypheny| ) - beHosALoNESL 861 BT BEet@rsOxr 5i8. R ORIBE 1,
(Exanpl e 15)
except that 64.8 g of the 9,9-bis(3-amino-4-hydroxyphenyl) -
2,7-di{l-adamantyl)-fluorene obtained in Synthesis example 5
{0.10 mol) was used in place of 64.8 g of 4,6-di(3,5-dimethyl-
i-adamantyl)-1,3-bis(4-amino-3-hydroxyphenoxy)benzene (0.10
mol), thus obtaining a benzoxazole resin precursor.

A number average mclecular weight (Mn) of the obtained
benzoxazole resin precursor was 22,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC
(manufactured by: Tosoh Corporation).

[0209]

<Preparation of resin fiim>

The above-mentioned benzoxazole resin precurscr of 0.9 g
and 0.1 g of the 2,9-bis {3~ {4-phenylethynyl benzoic acid
amide) ~4-hydroxyphenyl)-~fluorene obtained in Synthesis example
31 were dissolved in N-methyl-2-pyrrolidone and filtered with
a Teflon (trade name) filter to obtain a varnish for coating.
The varnish was applied on a silicon wafer by means of a spin

coater, followed by heating in an oven under a nitrogen

atmosphere at 90°C for one minute and then at 400°C for one



Aresin filmwas obtained in the sane condition as in the
preparation of a varnish for coating agd resin filmin Exanple 13,
except that 0.1 g of 9, 9-bis(3-(4-phenylethynyl benzoic acid

am de) - 4- hydr oxyphenyl ) -fl uorene was altered to 0.9 g of the

7,7 -bi 5-bistp nyl y , 3 ,5,5" -
tetrane?égff1?&§§b?§§§%§%$ﬁn% %gggﬁné%lﬁh Synt hesi s exanple 36.
[0217] £§§fggle 16) Aresin filmwas obtained in the sane condition
as in th preparation of a varnish for coating and resin filmin
Exanpl e 15, except. that 0.9 g of benzoxazol e resin precursor was
altered to 0.%E%fA%¥ﬁH:H”9 g of 7,7 -bis(3,5-
bis(phenyletq%nyl)phenyl)-3,3',5,5f-tetyanethyl-1,1'- bi adamant ane
was altered tho Iy . f10218)s EBai® 17)thsangrapuliaiah aof imitde
resin precursor> In a separable flask provided with an agitator, a

ni trogepréphedétpopecéind wanaiehi bri nbet ind3alddgrefithBilim6in Example
di (1 -adamantyl)- 1, 3-bi s(4-am nophenoxy) benzene (0.095 nol) obtained
in Syntheséscepanphet27.vag disseh¥edat0l800=ginfprdeiedor was

N- et hyl - 2- pyrrol i done. Sol ution thus obtained was cooled to 10C

under dgyr8ktgogeny.and, 72nd 0.0f gt He 9, 9=bis (3- (4-phenylethynyl
bis(3,4-dicarboxy-phenyl)-Z,?-di(%-adanantyl)-fluorene- di anhydri de
Obtaineﬂeﬁ?oEﬁngéféi§m§é§ﬂphgh§8r&9yﬁhgﬁ§i)m@fuorene was altered to
0.5 g.
[0211]
{Example 11)
A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
9, except that 0.1 g of 9,9-bis(3-(4-phenylethynyl benzoic
acid amide)-4-hydroxyphenyl)-fluorene was altered to 0.9 g of
the 7,7’ -bis{3,5-bis(phenylethynyl)phenyl}-3,3",5,5" -
tetramethyl-1,1’-biadamantane cbtained in Synthesis exanple
36.
[0212]
{Example 12)
A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
11, except that 0.9 g of benzoxazole resin precursor was
altered to 0.5 g, and 0.9 g of 7,7"'-bis(3,5-
bis (phenylethynyl)phenyl)-3,3’,5,5"  -tetramethyl-1,1" -

biadamantane was altered to 0.1 g.



added thereto. For five hours after the addition, the solution was
returned to roomtenperature. Then, if{zpas agitated for two hours at
roomtenperature. And then, reaction solution was added to 4 L of
distilled water in small droplets, followed by collecting and drying
preC|p|t9@ hus obtaining an imde resin precursor. A nunber
average no ecular wei ght (M) of the obtained inide resin precursor
was 24, 000, ﬁ@iCh If qtgblystyrene equi val ent nol ecul ar wei ght
measur ed by ans C (manufactured by: Tosoh Corporation).
[0219] <Preparation of resin filnr The above-nenti oned |n1de resin
precursor of O %FPRRERHG-Oh. AF PYIZUHRF Q- -1 SB-RELPHSRAt hynyl
benzoi c acid am de)-4- hydroxypheny fluorene obtained in Synthesis
exanpl e 31 wek ereafrisky veap |9ﬁll¢¢m€?ﬁi|3-12 -Ha roinsl o Bidi 91 1aseriey the
with a Teflon (trade nane) filter to obtain a varnish for coating.
The 139prwpenbdthomasfappberdonazalsi Fesdn paéenrbyr neanSxafphe spi n
coater, followed by heating in an oven under a nitrogen atnosphere
at 90C énrteptiethhtute.and bhen, atd409C-faimeteyl hodsdathinsy Dt aj Bt ng
aresin film [0220] (Exanple 18) A resin filmwas obtained in the

same copdiihoandtolB- h?@roﬁ&ﬁﬂéﬁ@kypﬂeﬁﬁeﬁeV@@n1§hm$Pf 93t 4ng-288 to
resin filmin Exanple 17, except that 0.9 g of imde resin precursor
vas alt@ﬁ?@ &Oof the 9,9-bis(3=-amino-4-hydroxyphenyl)-2,7-di(1l-
adamantyl)-fluorene obtained in Synthesis example 5 (0.10
mol), thus obtaining a benzoxazole resin precurscr. A number
average molecular weight (Mn) of the obtained benzcoxzazole
resin precursor was 16,000, which is a polystyrene equivalent
molecular weight measured by means of a GPC (manufactured by:
Tosoh Corporation).
[0214]
<Preparation cf resin film>
The above-mentioned benzoxazole resin precursor of 0.9 g
and 0.1 g of the 9,9-bis(3-(4-phenylethynyl benzoic acid
amide}-4-hydroxyphenyl)-fluorene obtained in Synthesis example
31 were dissolved in N-methyl-2-pyrrolidone and filtered with
a Teflon (trade name) filter to obtain a wvarnish for coating.
The varnish was applied on a silicon wafer by means of a spin
coater, followed by heating in an oven under a nitrogen
atmosphere at 90°C for one minute and then at 400°C for one
hour, thus obtaining a resin film.

[0215]



0.5 g, and 0.1 g of 9, 9-bis(3-(4-phenyl ethynyl benzoic acid

am de) - 4- hydr oxyphenyl ) -fl uorene was aktered to 0.5 g. [0221]
(Exanple 19) Aresin filmwas obtained in the sanme condition as in
the preparation of a varnish for coating and resin filmin Exanpl e
17, except thgﬁ éﬁﬁ_ 9 9- bi s(3-(4-phenyl et hynyl benzoic acid
am de) - 4- hydr oX enyl quorene was altered to 0.9 g of the

Zef}aﬁi\fﬁ; f_’IIPI Sé%r SO SRR %3%3%t#é%ﬁs CAYHHpG afp in the

[0222] (Exanple 20) A resin filmwas obtained in the same condition
as in tHEepﬁF@EéPﬁtPSna oV 2&an¥aRnf Sk F%@téﬁat?ﬁﬁ BRSLR eSH HOf iR nExample
Exanple 19, except that 0.9 g of imde resin precursor was altered
to 0.51g; aﬁQeDtgtgabf07?79-@fsPQPBOBaEtheﬂyﬁénhyngtwpﬁ@nywas140
3,3 ,5,5 -tetranethyl -1, 1' - bi adanant ane was altered to 0.1 g. [0223]
(Exanpl elRéyed tesDn5f gl mamdsOobt ai n€d%j A-bhe (3afd-chadytetnyagli n
the preparation of a varnish for coating and resin filmin Exanple

1, excepéntbat Bcidgamid8) 949h§630£§pﬁ8ﬁ9y§efDN@Yén@eﬁéngltéﬁéd to
am de) - 4- hydr oxyphenyl ) - quorene was altered to 0.1 g of the

9, 9-bi sf35(4;ethynyl benzoic acid am de)-4-hydroxyphenyl)- fluorene
obt ai ned i n"Synt hesi s exanpl e 34.

[0216]

(Example 15)

A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
13, except that 0.1 g cf 9,9-bis(3-(4-phenylethynyl benzoic
aclid amide)-4-hydroxyphenyl)-fluorene was altered to 0.9 g of
the 7,7'-bis(3,5-bis{phenylethynyl)phenyl}-3,3",5,5" -
tetramethyl-1,1’ -biadamantane cobtained in Synthesis example
36.

{0217]

{Example 16)

A resin film was obtained in the same condition as in the
preparation of & varnish for coating and resin film in Example
15, except that 0.9 g of benzcxazole resin precursor was
altered to 0.5 g, and 0.9 g of 7,7’ -bis(3,5-
bis {phenylethynyl)phenyl)-3,3",5,5" ~tetramethyl-1,1" -
biadamantane was altered to 0.1 g.

[0218]

(Example 17)



[0224] (Exanple 22) Aresin filmwas obtained in the sane condition
as in the preparation of a varnish feggcoating and resin filmin
Exanple 1, except that 0.1 g of 9, 9-bis(3-(4-phenyl ethynyl benzoic
acid anide)-4-hydroxypheny|) fluorene was altered to 0.1 g of the

4, 6-di (3, 5- di %Pgrét %9Qdé_§g§£ (fed s phany! et hyny| benzoi c

acid am de) - 3- r oxyp enoxy) enzene ti ned 1 n Synt hesi s exanpl e

35. [0225] ( anpl S, obt.ai ned in t e sane
condition as FX sepaprra}e%gera aosrq{ rcmvaerdnl"qs tq? or" co%lt goreincfl resin

filmin Exa except that 0.1 of | 9,9:- g enyleth n

benzoi ¢ HEP eﬁnfﬂ%?t4pﬁ ﬁr%&?pﬂeﬁ??%r¥?ho+@%%tma 3am?’t ret teeo X g’

of the 7,7 -bis(3,5- dlethynylphenyl) 3,3 ,5 5 -tetranet hyl -1, r

bi adanefit Ahza@BnarhEd) i §Wh%ﬁé§r§méRgﬁ%?%08Y quaen?0296¥9%=k%hble

24) Aresin filmwas obtained in the sane condition as in the

pr epar atbbainédaivafpnthesds evanphg andveesihsEolvedniExaddl e of,

except that 0.1 g of 9, 9-bis(3-(4-phenylethynyl benzoic acid

am de) - drhydr Dxyphenpytl-plhueceheonas adlarteibrt ccHidl apiafinddhevas

3,3 -diethynyl-5,5,7, 7 -tetramethyl -1, 1' - bi adanant ane obtained in

Synt hestgoexampbe188c [:Rde¥] dry nitrogen, and 72.7 g of the 9,9-
bis(3,4-dicarboxy-phenyl)~-2,7~-di{l-adamantyl)-fluorene-
dianhydride obtained in Synthesis example 29 (0.1 mol} was
added thereto. For five hours after the addition, the solution
was returned to room temperature. Then, it was agitated for
two hours at room temperature. And then, reaction solution was
added toc 4 L of distilled water in small droplets, followed by
collecting and drying precipitate, thus obtaining an imide
resin precursor.

A number average molecular weight (Mn) of the obtained
imide resin precursor was 24,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC
(manufactured by: Tosoh Corporation).

[0219]

<Preparation of resin film>

The above-mentioned imide resin precursor of 0.9 g and
0.1 g of the 9,9-bis(3-(4-phenylethynyl benzoic acid amide)-4-
hydroxyphenyl) -fluorene obtained in Synthesis example 31 were

dissolved in N-methyl-2-pyrrolidone and filtered with a Teflon

(trade name) filter to obtain a wvarnish for coating. The



(Exanmpl e 25) Aresin filmwas obtained in the same condition as in
the preparation of a varnish for coatggg and resin filmin Exanple
1, except that 0.1 g of 9, 9-bis(3-(4-phenyl ethynyl benzoic acid

anm de) - 4- hydr oxyphenyl ) -fl uorene was altered to 0.1 g of the

3,3, 5, 5y; d ,9bL i o< Sypt
exanl 5%6%%%2%?”%%%%% R ﬂﬁdg?% fhe
sanme con

ditign as n pre ratlon of a_varnish for atln and
resin fFPﬁ%? " Exa li byeécgg%ngha? 6n Oven fhder o

9, 9- bi s(3- henyl et hyn benzoi c

am de) - % éiﬁPgﬁljﬁh%EyP;g ?¥*I Eareﬁaemagnar%e?aa tBeD. 35 ¢40P Cther one

7,7 -bis(3,5- dlethyn¥lphenyl) 3,3 ,5 5 -tetranet hyl - 1 1 -

bi adamaRfhke pBR§nePtabnanted FASSYNEhES: s exanpl e 40. [0229]

(Exanple 27) 142 A resin filmwas obtained in the sane condition as
in the pi@paPhtion of a varnish for coating and resin filmin Exanple
1, except that 0.1 g of 9, 9-bis(3-(4-phenyl ethynyl benzoic acid

am de) - 4- hydr gxypheiny | )8 ¥ | uorene was altered to 0.1 g of the

3,3 -diethynyl-55",7,7 -tetranethyl -1, 1" - bi adanant ane pol yner
obtained in ynidesd seexanl® Mealfd80ln (Hxammhe A 1@sidy fid Mhe

was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
17, except that 0.9 g of imide resin precursor was altered to
0.5 g, and 0.1 g of 9,9-bis(3-(4-phenylethynyl benzoic acid
amide) -4-hydroxyphenyl)-fluorene was altered to 0.5 g,
[0221]

(Example 19)

A resin film was obtained in the same conditicn as in the
preparation of a varnish for coating and resin film in Example
17, except that 0.1 g of 9,9-bils(3-{(4-phenylethynyl benzoic
acid amide)-4-hydroxyphenyl)-fluorene was altered to 0.9 g of
the 7,7"-bis (3, 5-bis(phenylethynyl)phenyi)~3,3",5,5" -
tetramethyl-1,1’-biadamantane obtained in Synthesis example
36.

(0222}

(Example 20)

A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example

19, except that 0.9 ¢g of imide resin precursor was altersd to

6.5 g, and 0.9 g of 7,7’ -bis(3,5-bis(phenylethynyl)phenyl)-



preparation of a varnish for coating and resin filmin Exanple 1,
except that 0.1 g of 9,9-bis(3-(4-phenyhethynyl benzoic acid

am de) - 4- hydr oxyphenyl )-fl uorene was altered to the

3,3 ,5 5 -tetraethynyl -1, 1' - bi adamant ane pol yner obtai ned in

Synt hesysexampl e, 42 k0PN (EXBIpLE.20) ALesp 11T} uasy gbai ned

in the sane’conditron as | reparati on of a varnrs or coat
and reS|g %%£g1|n Exanple 1, except that 0.1 g of
0
h

9, 9- bi s( enylethynyl benzoic acid

am de) - 4- hydroxyphen quorene was altered to 0.05 g of the

7,7 -Dbis(3, 5- b hynyl)phenyl) 3,3,5,5" -

tetranethyl-l -bladanantane obtained in SyntheS|s exanple 36 and

0.05 g of theAsr%Slrm%xhyrms pltained -jrethmezang -qondit ik demi dahe
obtained in Synthesis exanple 38. [0232] (Exanple 30) 143 A resin
fil mwasrebtaehédni nft heveanesbohdrt coatasgi antheepirpliani bn bkample
varni sh for coating and resin filmin Exanple 1, except that 0.1 g

of 9, 9-bi sélcégtpbrayl et hygybrbengebes (36i(d-phenylethynyl benzoic

am de) - 4- hydr oxyphenyl )-fl uorene was altered to 0.05 g of the

7,7 - bl§e§d5aﬂh§éhyﬂyhpaﬁexy%h§n§l 5f§uokéﬁéaagéhxhtéréd to 0.1 g of
bladanantane obtai ned in Synthesis exanple 37 and 0 05 g of t he

ks A0 o E i R R R e
filuorene obtained in Synthesis example 34.
[0224]

(Example 22)

A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
1, except that 0.1 g of 9,9-bis(3-(4-phenylethynyl benzoic
acid amide)-4-hydroxyphenyl)-fluorene was altered to 0.1 g of
the 4,6-di(3,5-dimethyl-l~adamantyl}-1,3-bis (4-(4-
phenylethynyl benzoic acid amide)-3-hydroxyphenoxy)benzene
obtained in Synthesis example 35.

[0225]

{Example 23)

A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
1, except that 0.1 g of 9,9-bis(3-(4-phenylethynyl benzoic
acid amide)-4-hydroxyphenyl)-fluorene was altered to 0.1 g of
the 7,7"-bis (3, 5-diethynylphenyl) - ;5,5 -tetramethyl-1,1"-

biadamantane obtained in Synthesis example 37.



(Exanmpl e 31) <Preparation of benzoxazole resin precursor> A reaction
was perfornmed in the same condition a§4%n the preparation of a
benzoxazol e resin precursor in Exanple 1, except that 54.1 g of the
2,2 -di hydroxy -3,3 -diamno-5,5"-

bis(3,5-ﬁ% éﬂél-l-adanantyl)-biphenyl obtained in Synthesis exanple
9 (0.10 ?? s used in place of 64.8 g of 4,6-

di (3,5-dineth -I-gpa tyl)-1, 3-bi s(4-am no- 3-

hydr oxyphenox h 0.10 nol), thus obtaining a benzoxazole
resin precursor. A nunber average nol ecul ar wei ght (M) of the

obtai ned berfy B&Z6l eerJé%i‘fﬁspr‘@giﬁJsrt?rd wds WS goone i e as in the
pol ystyrene equival ent nol ecul ar wei ght neasured by neans of a GPC
(manuf agrepedabyonTeSoh Tarposht fon)copbiag]anaprepanatibn bt Feshmle
film> The above-nenti oned benzoxazole resin precursor of 0.9 g 144
and 0. 1lg ekcepe That-bi 3(8, S£dbebhynyl phéhybheByBetbybyl benzoic
tetranethyl -1, 1" - bi adamant ane obtained in Synthesis exanple 37 were

di ssol vedidnahk 681 hyth2dpykyphedone-andoféhéengd smtbrad defdon g of
(trade nane) filter to obtain a varnish for coating. The varnish was

appl i ed:pa 8, st Lycepnyalersby- mpans_pf- 2Pt Ry1coal €Ly 5 § ghhoned, by
heating in an oven under a nitrogen atnosphere at 90C for one m nute
and thegb@gi§Q9Ci£ogyggﬁeSQQUéxaﬁByg gbtaining a resin film [0235]
[0227]
(Example 25)
A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
1, except that 0.1 g of 9,9%-bkis(3-(4-phenylethynyl benzoic
acid amide)-4-hydroxyphenyl)-fluorene was altered to 0.1 g of
the 3,3",5,5 -tetraethynyl-1,1' -biadamantane obtained in
Synthesis example 39.
10228]
(Example 26)
A resin f£ilm was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
1, except that 0.1 g of 9,9-bis(3-(4-phenylethynyl benzoic
acid amide)-4-hydroxyphenyl)~fluorene was altered to 0.1 g of
the 7,7"-bis(3,5-diethynylphenyl)-3,3’,5,5' ~tetramethyl-1,1’~
biadamantane polymer obtained in Synthesis example 40.

[0229]

(Example 27)



(Exanmpl e 32) <Preparation of benzoxazole resin precursor> A reaction
was performed in the sanme condition agsbn the preparation of a
benzoxazol e resin precursor in Exanple 1, except that 70.5 g of the
9, 9-bi s(3-(3,5-dimethyl-1-

adamant yl ) - > M0 S QYDA )5 dd Ul ]?ﬂgeﬁg&rgé Meshd ft1 6% U] She

exanple 13 (0.10 nmol) was use place o

4,6-di (3,.5-dinethyl-L-ad t -1, 3-bi s(4-am no- 3-. . .

o oxyRReREEIT ha 2R BB Kb 7ot RRa LT et AR TR n Bk i) PR Le
resin precursor, A nunber average nplecul ar wei htﬁ%hh% of the |
obt ai nedr BEREBkazbBFE Fedif pfe u?§€?3&é§(199@@8yl R¥pY{sbgnzoic

pol ystyrene equival ent nol ecul ar melght nmeasured by neans of a GPC

( manuf ageufedmbye) Tosbridcerpphanybhy L LpORSBE waPrepheredohoof - tegi af
film> The above-nenti oned benzoxazole resin precursor of 0.9 g 145
and 0. 1tgeoB, Bhed¥eThybi§¢ 3, 5° di e? hybyl pawayhyl3] 31 Shhsdamantane
tetranethyl -1,1"'-bi adamant ane obtained in Synthesis exanple 37 were
di ssol vedlymeN apthAyhed- pyr soht Henesandahbiéedsed with a Teflon
(trade nane) filter to obtain a varnish for coating. The varnish was
applied pmaopilicon wafer by neans of a spin coater, followed by
heating 1n an oven under a nitrogen atnosphere at 90C for one m nute
and then at 4{E§%$§He‘¥ﬁﬁ hour, thus obtaining a resin film [0237]

A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
1, except that 0.1 g of 9,9-bis(3-(4-phenyiethynyl benzoic
acid amide)-4-hydroxyphenyl)-flucorene was alitered to the
3,3",5,5" -tetraethynyl-1i,1’ -biadamantane polymer obtained in
Synthesis example 42.

[0231]

(Example 29)

A resin film was obtained in the same condition as in the
preparation of a varnish for coating and resin film in Example
1, except that 0.1 g of 9,9-bis(3-(4-phenylethynyl benzoic
acid amide)-4-hydroxyphenyl)-fluorene was altered to 0.05 g of
the 7,7 -bis(3,5-bis{phenylethynyl)phenyl)-3,3",5,5" -
tetramethyl-1,1’ -biadamantane obtained in Synthesis example 36
and 0.05 g of the 3,3"~diethynyl-5,5',7,7'-tetramethyl-1,1"-
biadamantane obtained in Synthesis example 38.

[0232]

{(Example 30)



(Exanmpl e 33) <Preparation of benzoxazole resin precursor> A reaction
was performed in the sanme condition ags4n the preparation of a
benzoxazol e resin precursor in Exanple 1, except that 103.0 g of the
2, 7-di (3, 5-di nmet hyl -1 -adamant yl ) -

9, 9-bi s(3-(3,5-4di |1 - 1) - 5-.am.ng: 4- hyd -

fl uorle?\fa ofz)t aZ?nIgé [ nhf)"éLylr?Jtl h"gagsﬁs%%lﬁpﬁdz l?ﬂk?% %yﬁo[%g%%egs in the
I f 64.8 g.of 4.6-di(3,5-dipethyl-]-ad tyl):1, 3 .

D1 (4. SRFRG2 52 Ry0P o phel3)] BonEBhe P BE 108 Oy T’ EhbE af i FipPLe

benzoxazol e resin precursor. A nunber average nol ecul ar wei ght (Ivh)

of the bbi&IRERC bbRsodaboleof edi A-pteaer sbrPuBey Lt ooyl VPFERT S &

pol ystyrene equival ent nol ecul ar vvei?ht nmeasured by neans of a GPC
( manuf ag€ b edmbye) THsoRdCoxpoheny bhy L lporesd waprapeeatd obe of - Pesy et
film> The above-nenti oned benzoxazole resin precursor of 0.9 g 146
and 0. 1tggeof, Theb¥s 73, bi {8t bydybphgnyl phegny! ) s 353+ ¢ & bamethyl-1,1" -
tetranethyl -1,1"'-bi adamant ane obtained in Synthesis exanple 37 were

di ssol vietladsmdhteh8ybbRapyedoihdonernndifi dkenpele W8T had Tedbof of
(trade nane) filter to obtain a varnish for coating. The varnish was

appl i edcQa 2, 3t Lbcon3 Vel gl c Py ARBPRRY1 R-SPRN, sCcoat Ly riRbipped: by -

heating in an oven under a n|¥rogen at nosphere at 90C for one mnute

and thep; a 400C. 07 ,0NGme POUE L2 L AU PRI SIAENGs AT €M1 iy [0239]
[0233]

(Example 31)

<Preparation of benzoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 54.1 g of the 2,2’ -dihydroxy -3,3'-diamino-5,5"-
bis (3, 5~dimethyl-1l-adamantyl}-biphenyl obtained in Synthesis
example 9 {(0.10 mol) was used in place of 64.8 g of 4,6-
di(3,5-dimethyl-l-adamantyl) -1, 3-bis(4-amino-3-
hydroxyphenoxy)benzene {0.10 mol), thus obtaining a
benzoxazole resin precursor.

A number average molecular weight (Mn) of the obtained
benzoxazole resin precursor was 15,000, which is & polystyrene
equivalent molecular weight measured by means of a GPC
(manufactured by: Tosoh Corporation).

[0234]

<Preparation of resin film>

The above-mentioned benzoxazole resin precursor of 0.9 g



(Exanpl e 34) <Preparation of benzoxazole resin precursor> A reaction
was performed in the same condition agq4n the preparation of a
benzoxazol e resin precursor in Exanple 1, except that 32.4 g of the
4, 6-di (3, 5-di net hyl -1 -adamantyl ) -

1, 3- bi s{Aqani N0y 35y aRexyphen egz i Bedni 1y Synthesi s: _
exanpleéﬂd(g]QS n%b ggﬁdygg Q¥¥1? 3 §f§t§§ﬁglﬁﬁ9n%ﬂ)fy,§ es!s

di met hy yh)sb- 0 ) r

etransbRyF Ao TRl %a%mﬁ%ﬁgm%%?%?%eémfﬁ%t Mo hdd 1ewte. 3
mol ) were used i ace 64.8 g.of 4

G et hy e Fe RS RRRLY P 113 BREAY KR oY £ R EHGRE o o) BRFERrEt o 0 10
nol ), thus obtaining a benzoxazole resin precursor, A nunber average
nol ecul ¢t %@Pgﬁ?r%ﬂﬁ)n%$eih§léﬁ?élﬁ%dObE%h§o§aE%¥%l$%sf%rp?%%%%%%r
was 16,000, which is a polystyrene equivalent nolecular weight
neasureﬂh@yVﬁéahghowaa appl i ¢dmpnf ace it edobyvaTes ohy Goepos adt o) spin
[ 0240] 147 <Preparation of resin filnm The above-nenti oned
benzoxazobeeresinl poeedrisprheft0n fn andoGed gndérthenitrogen

7,7 -bis(3,5-diethynyl phenyl)-3,3,5,5"-
tetramegbybsphdrebhadapant ane 6héaniedt & naNthesi st exedpt erdy oMer e
di ssolved in N-nethyl-2-pyrrolidone and filtered with a Teflon

(trade pafe) {hhgegbggigpﬁalg gevanrngsh.for coating. The varnish was
applied on a silicon wafer by neans of a spin coater, followed by

heat i ng [@2§§ oven under a nitrogen atnosphere at 90C for one mnute
and then at 400C for one

(Example 32)

<Preparation of benzoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 70.5 g of the 9,9-bis(3-(3,5-dimethyl-1~
adamantyl)-5-amino-4-hydroxyphenyl)-fluorene obtained in
Synthesis example 13 (0.10 mol) was used in place of 64.8 g of
4,6-di(3,5-dimethyl-l-adamantyl)-1,3-bis(4-amino-3-
hydroxyphenoxy)benzene (0.10 mol), thus obtaining a
benzoxazole resin precursor.

A number average molecular weight (Mn} of the obtained
benzoxazole resin precursor was 19,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC
(manufactured by: Tosoh Corporation).

[0236]
<Preparation of resin film>

The above-mentioned benzoxazole resin precursor of 0.9 g



hour, thus obtaining a resin film [0241] (Exanple 35) <Preparation
of benzoxazole resin precursor> A reagjton was perfornmed in the sane
condition as in the preparation of a benzoxazole resin precursor in
Exanple 1, except that 32.4 g of the

4, 6-di (3n3-di reghyk-fnadamniy| ) dieth he , 5,5 -
1, 3- bls(ﬁ anlno&S hydroxyphenoxy}%enzezﬁeet %t%}%ednln Synthe5|s

exanple T%@EQP'R andy, 2949 g?ﬁgnéh§b€?zn 4 S{3- nﬁ@@e%ls example 37

hydroxyp eny 7 bls(p eny et hynyl uor ene obtai ne

Synt hesi s_ex re use | ac f.64.8 of

2 e (S RE Ry TR BhaNRE bRy T2 30ht S dipBosd PLiferda bt
hydroxyfhenoxy)benzene (0 10 nol ), thus obtaining a _ benzoxazole
resin pfeedPBoftrAJAUNBRE) albi BGE Bol eRbRER weVyhRlgivniobfcedelng.
obtained benzoxazol e resin precursor was 19,000, which is a

pol yst yFeaevaegushavent appl edl ar @e$§hicﬂﬂa5@f%d by means of a GPM
148 (manufactured by: Tosoh Corporation). [0242] <Preparation of
resin febavefhefabbyeedebyi oaedibhenioxazobeeti eshdeprecutsosgedt 0.9 ¢
and 0.1 g of the 7,7 -bis(3,5-diethynyl phenyl)-3,3 ,5,5"-
tetranesbybsghdre b&«adaora@t ape ehtahDedté NaRINERES| St ex@UPt ef Sy oMer e

di ssolved in N-nethyl-2-pyrrolidone and filtered with a Teflon
(trade pane) {hﬁgegb£glgpﬁalg aovasngsp,for coating. The varnish was
applied on a silicon wafer by means of a spin
[G237]
(Example 33)

<Preparation of benzoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 103.0 g of the 2,7-di({3,5~dimethyl-1-adamantyl)-
9,9-bis (3-(3,5-dimethyl-l-adamantyl)-5-amino-4-hydroxyphenyl) -
fluorene obtained in Synthesis example 14 {0.10 mol) was used
in place of 64.8 g of 4,6-di(3,5-dimethyl-l-adamantyl)-1, 3-
big (4=aminc-3-hydroxyphenoxy)benzene (0.10 mol), thus
obtaining a benzoxazole resin precursor.

A number average molecular weight (Mn) of the obtained
benzoxazole resin precursor was 14,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC
{(manufactured by: Tosoh Corporation).

[0238]
<Preparation of resin film>

The above-mentioned benzoxazole resin precursor of 0.9 g



coater, followed by heating in an oven under a nitrogen atnosphere
at 90C for one mnute and then at 400C;for one hour, thus obtaining
aresin film [0243] (Exanple 36) <Preparation of benzoxazole resin
precursor> A reaction was performed in the same condition as in the

PreparaLhanool g Benzgxazohe pesis BEDULROK A BREXRIPLE, 1, 5 PxoEP!

W”ﬂ%%mf%ﬁﬁéﬁ%ﬁ%%#%mé %|§%ﬁ%%%ﬁﬁm%§7

used in Iac di (3,5-dinethyl-1- ad 1)-1,

5 b1 s 4B o 8 AP o BB L b SHE FOL 18 o7} THECEEBA Al i her o
benzoxazol e resin precursor. A nunber average nol ecul ar wei ght (M)
of the GBfaPRedtrBeAzBRES O él%égrntﬁr@la‘a@s%ravva%r@sl@oéormm%hl% a
pol ystyrene equival ent nol ecul ar wei ght neasured by neans of a GPC
149 (nBhaf aerored tvys IFppdbhedopporatibhfon (8244]bxPrepas adfon sfin
resin filn> The above-nenti oned benzoxazol e resin precursor of 0.45
g, anotbeat®r4Sfgldbweliebbenzaxazgl enresi ovonecudsoraobiaragen in
Exanple 1 and 0.1 g of the 7,7 -bis(3,5-diethynyl phenyl) -

3,3 ,5, btmbebranet Ayl 5 &’ f@kagﬁéﬁﬁlﬁﬂﬂeOQhélﬂEinﬁtSW@®h@5f§r one
exanple 37 were dissolved in N-nethyl-2-pyrrolidone and filtered wth
a Teflopo{kragr,pagBlaihtihigrat PcOPhaEN A, varni sh

[0239]

{Example 34)

<Preparation of benzoxazocle resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 32.4 g of the 4,6-di(3,5-dimethyl-1l-adamantyl) -
1,3-bis(4~amino~-3~-hydroxyphenoxy}benzene obtained in Synthesis
example 2 (0.05 mol) and 43.3 g of the 3,3"-bis(3-(3,5-
dimethyl-l-adamantyl)-5-amino-4-hydroxyphenyl}-5,5%",7,7' -
tetramethyl-1,1’ -biadamantane cbtained in Synthesis example 15
(0.05 mmol) were used in place of 64.8 g of 4,6-di(3,5~
dimethyl-l-adamantyl)-1,3-bis(4-amino-3~-hydroxyphencxy)benzene
(0.10 mol), thus obtaining a benzoxazole resin precurser.

A number average molecular weight (Mn) of the obtained
benzoxazole resin precursor was 16,000, which is a polystyrene
equivalent molecular weilght measured by means of a GPC
{(manufactured by: Tosch Corporation).

[0240]



for coating. The varnish was applied on a silicon wafer by mneans of
a spin coater, followed by heating injam oven under a nitrogen

at nosphere at 90C for one mnute and then at 400C for one hour, thus
obtaining a resin film [0245] (Exanple 37) <Preparation of

benzoxazol e rgsid, precil sy A dgacki was perfornmed in the sane
condition as in the preparatlon of a enzoxazole resin precursor in

Exanple 1, t ben Qi.c acid

di chl ori de Q%P%Q%b&pears vvasorgesd)dj ZO)faze of efZ”ﬁ Iceq‘ %s%: 0;70 > g
t et ranet hyl - nt ang dlcar ic ac d

(0. 008 #B) 0" hlsOBuPGF E?nza FEERTC #Iﬁhﬁ?&ﬂ Sor” %ﬁum)er
aver age nol ecul ar _wei 9 of the obtalned benzoxazol e resi
precursB?tﬁé§eE§YéOé mﬁPéﬁdP@aﬁtﬁﬁPngQ?éﬂ%d éﬁu?V%P%%?lﬁD?é%%P%? 37
wei ght nmeasured by nmeans of a GPC (rmanufactured by: Tosoh

Cor por a¥f5m) 413501 vp@246] N<pebprt aZ ronroplidena andinbiThered with a
above- nenti oned benzoxazole resin precursor of 0.9 g and 0.1 g of
the 7, 7Tebis( 3 brddet hymy) phehye)- Bp3bhbbabh-a varnish for coating.
tetramethyl -1, 1' - bi adamant ane obtai ned in Synthesis exanple 37 were

di ssol vedei fa M Ehhiths 2apylieli dang andi&bht @& edr Wi hméandebfon spin
(trade nane) filter to obtain a varnish for coating. The varnish was

appl i ed.gatarsi k608 ¥E1 8] RYaPBARSinfad SPER us9ekes nielbgued by
heating in an oven under a nitrogeéen
atmosphere at 90°C for one minute and then at 400°C for one
hour, thus obtaining a resin film.
[0241]
{Example 35)
<Preparation of benzoxazole resin precursor>
L reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 32.4 g of the 4,6-di(3,5-dimethyl-l1-adamantyl) -
1,3-bis{(4-amino-3-hydroxyphenoxy)benzene obtained in Synthesis
example 2 (0.05 mol} and 2%.0 g of the 9,9-bis(3-amino-4-
hydroxyphenyl) -2, 7-bis (phenylethynyl)-fluorene obtained in
Synthesis example 16 {(0.05 mmol) were used in place of 64.8 ¢
of 4,6-di(3,5~dimethyl-1l-adamantyl)-1,3-bis(4~amino-3-
hydroxyphenoxy)benzene (0.10 mol), thus obtaining a
benzoxazole resin precursor.
A number average molecular weight (Mn) of the obtained

benzoxazocle resin precurscr was 19,000, which is a polystyrene

equivalent molecular weight measured by means of a GPC



at nosphere at 90C for one mnute and then at 400C for one hour, thus
obtaining a resin film [0247] (Exanpkg 38) <Preparation of
benzoxazol e resin precursor> A reaction was perforned in the sane
condition as in the preparation of a benzoxazole resin precursor in

Exanple(ﬁaPygéggggeghg%hZ%Pgog @%rgggégégxi-isophthalic acid chloride

(0.095 mmol) was used place o of '5,5',7,7" - tetranethyl -1,
1' - bi ada &g e-3,3 -dicarboxylic acid chloride (0.095 nol), thus
obtaining&g nzoxazol e resin precursor. A nunber average nol ecul ar
wei ght (M) of the obtained benzoxazole resin precursor was 18, 000,
which is a potySERAEHE OB VEF T Tol®eul ar wei ght nmeasured by nmeans
of a GPC (manufactured by: Tosoh Corporation). [0248] <Preparation
of resin fil MeFPOVEENYHAR S NS HHEHR Heky Bedl @ 1asi 18Pt edurkdt 9
of 0.9 g and 0.1 g of the 7,7 -bis(3,5-diethynyl phenyl)-3,3 ,5,5"-

t et raneghgl 01] 18- bf athennt ahebobt 3i hediehhggnt pesngl exanpl 537’ —wer e
di ssolved in N-nethyl-2-pyrrolidone and filtered with a Teflon
(trade pateaméthy/erli 0’ ebt atamanvanai shtibdnedoahi Agnthdbes vaxamshe W3
applied on a silicon wafer by neans of a spin coater, followed by

heat i ngwknean: O¥ENvEAASH R-RELRQUeP-patMBSPASHE 2hd 901 C-épEqonerh a
m nute and then at 400C for one hour, thus obtaining a resin film
Teflon (trade name) filter to obtain a wvarnish for ccating.
The varnish was applied on a silicon wafer by means of a spin
coater, followed by heating in an oven under a nitrogen
atmosphere at 920°C for cne minute and then at 400°C for one
hour, thus obtaining a resin film.
[0243]

(Example 36)

<Preparation of benzcoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 86.6 g of the 3,3"-bis(3-(3,5-dimethyl-1-
adamantyl)-5-amino-4-hydroxyphenyl)-5,5",7,7’ -tetramethyl-
1,1"-biadamantane obtained in Synthesis example 15 (0.10 mmol)
was used in place of 64.8 g of 4,6-di(3,5-dimethyl-1~
adamantyl)-1,3-bis(4-amino-3~hydroxyphencxy)benzene (0.10
mel), thus obtaining a benzoxazole resin precursor,

A number average molecular weight (Mn) of the obtained
benzoxazole resin precursor was 12,000, which is a polystyrene

equivalent molecular weight measured by means of a GPC



[ 0249] (Exanple 39) <Preparation of benzoxazole resin precursor> A
reaction was performed in the same copgition as in the preparation
of a benzoxazole resin precursor in Exanple 1, except that 98.5 g of
the 4,6-di ((1-(5,5,7,7 -tetranet hyl -

3, 3' - bi adamant -1, 3-bi s(4-carboxy-phenoxy) benzene di chl ori de
obtainegm?ﬂug@%#ﬁégésggkaﬁ%?ghZéofﬁgﬁgglﬂﬂgr) was used in place of
42.8 g of 5,5',7,7 -tetranethyl-I|,1"'- biadamant ane- 3, 3' -di carboxylic
acid chIBQ%%%J(O.OQS nol), thus obtaining a benzoxazole resin
precursor. A nunber average nol ecul ar wei ght (M) of the obtained
benzoxazol e re¥isPraicrscrt wiess i, 00> which is a pol ystyrene
equi val ent nol ecul ar wei ght neasured by neans of a GPC (manufactured
by: Tosoh CorPuor atbhar-mgr025f]ed Rrregraratd lon wfsreredutgor B2 0. He
above- nenti oned benzoxazole resin precursor of 0.9 g and 0.1 g of the

7, 7' - bi §( 3ahodhetrhgnybpheny! 1rh3, Benbokazole resin precursor obtained
tetranethyl -1, 1' - bi adamant ane obtained in Synthesis exanple 37 were

di ssol ved EQaﬁbMEtDYEna‘QYEFQ|b@oﬂﬁeamd?fLbi@ﬁ§Q5mﬁ1@t$%n§ﬁﬁﬁ@ﬁyl)m
(trade nane) filter to obtain a var ni sh for coat i ng. e varni sh was

o0l S0P a7 LEBCARLeR TR akae 0 SRl oLl uEtRB
and thep, at #9057 9L -8N§1 s B8 eqt DHSNORLAL DL NI_ByLE8E Dabhd Ming
filtered with a Teflon {(trade name) filter to obtain a wvarnish
for cecating. The varnish was applied on a silicon wafer by
means of a spin ccoater, followed by heating in an oven under a
nitrogen atmosphere at 90°C for one minute and then at 400°C
for one hour, thus obtaining a resin film.
[0245]
{Example 37)
<Preparation of benzoxazole resin precursor>
A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 28.0 g of 4,4’ -oxybis(benzoic acid) dichloride
{0.095 mmol) was used in place of 42.8 g of 5,5",7,7"~
tetramethyl-1,1’ -biadamantane~3, 3’ -dicarboxylic acid chloride
(0.095 mol}, thus obtaining a benzoxazole resin precursor.
A number average molecular weight (Mn) of the obtained
benzoxazecle resin precursor was 19,000, which is a polystyrene

equivalent molecular weight measured by means of a GPC

{manufactured by: Tosoh Corporation).



[ 0251] (Exanple 40) <Preparation of benzoxazole resin precursor> A
reaction was perfornmed in the sane cgﬁg'tion as in the preparation
of a benzoxazole resin precursor in hple 1, except that 3.61 g of
4- phenyl et hynyl - benzoic acid chloride (0.015 nol) was used in place
of 2.10 of benzoic acid chloride (0.015 nol), thus obtaining a
benzoxazg?%4§ésin precursor. A nunber average nol ecul ar wei ght (M)
of the obtained benzoxazole resin precursor was 20,000, which is a
pol ystyrene <ERfifRATERCHUeCAHM vieilght neasured by nmeans of a GPC
(manuf actured by: Tosoh Corporation). [0252] <Preparation of resin
film The abdites rasm vermesh tbhiernrok dxol @ rast e preciur gore@fre9 of Grid g
0.1 g of the 7,7 -bis(3,5-diethynyl phenyl)-3,3 ,5,5 153

t et raneahyl 011 15- bfadasant anebobt aj bedieth@ynl beshgl pxanpl e5 37" -wer e
di ssolved in N-nethyl-2-pyrrolidone and filtered with a Teflon

(trade pageimbthier1t 0’ 0Bt aHBmAnYAH81 8P £ Phe808h] HEnthdHes Vak s e Vars
applied on a silicon wafer by neans of a spin coater, followed by

et B ARSRAICED R ALEROPER.oftFIFRNELE BaoPCL el syt
(Exanplfe%%gn (trade name) filter to obtain a varnish for coating.
The varnish was applied on a silicon wafer by means of a spin
coater, follcowed by heating in an oven under a nitrogen
atmosphere at 90°C for one minute and then at 400°C for cne
hour, thus obtaining a resin f£ilm.
[0247]

{Example 38)

<Preparation of benzoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 21.6 g of 5-ethynyl-isophthalic acid chloride
{0.095 mmol) was used in place of 42.8 g of 5,5 ,7,7'-
tetramethyl-1,1’-biadamantane-3, 3’ -dicarboxylic acid chloride
(C.095 mol}, thus obtaining a benzoxazole resin precursor.

A number average molecular weight (Mn) of the obtained
benzoxazole resin precursor was 18,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC
{(manufactured by: Tosoh Corporation).

[0248]

<Preparaticn of resin f£ilm>



<Pr eparation of benzoxazole resin precursor> A reaction was perforned
in the sane condition as in the prepf% tion of a benzoxazole resin
precursor in Exanple 39, except that .0 g of

9, 9- bi s(3-am no- 4- hydr oxyphenyl )- fluorene (0.10 nol) was used in

pl ace of 64. of, 4,6-di(3,5- .

i et hyl -1 - aqdiaiS IS T o AR SRR Bzt S, 0
mol ), thus obtaining a benzoxazol e resingﬁéecursor. A:?que% gyerage
mol ecul 3RAwet ght PMnTBF 't he 'obt &7 ned  DehFokaR/oPRY 1 651 n’ prec

rsor
was 18,000, which is a polystyrene equivalent nolecular weight
measur efebyanebhgl ol b’ dpadanantiket obedingd TosDhndeepbs e¥omyle 37
[0254] <Preparation of resin filnk The above-nenti oned benzoxazol e
resin pvecerspssoivedoiyg NandtByl-g-oyrtdbidone and filtered with a
7,7 -bis(3,5-diethynyl phenyl)-3,3,5,5"-

t et ranerdylied, 1t rbidadasmal anel obt at vedht fi Oyat hesh Ssexbapl eo3Tingwer e
di ssolved in N-nethyl-2-pyrrolidone and filtered with a 154 Tefl on

(trade pREBYabhibRIwhS SBbRIBdAcNAENESNIESK €8BEF NGy mdAEs VEF Nd SEpvas
applied on a silicon wafer by neans of a spin coater, followed by

heat i Ng)0.8n OYSNIUNDRT LR ALLERYEN: n ALADSPLET ndly 90Gi OFo0aS M Nut e

and then at one ~hour, thus taining a resin film [0255]
(Bxaml e 2L GELEPAL0LR BLLUeRECHRRGLE KER BnBl o5 a05 0 L Eo8AL "
hour, thus obtaining a resin film.
[0249]

(Example 32)

<Preparation of benzoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 98.5 ¢g of the 4,6-di((1-(5,5",7,7" -tetramethyl-
3,3" ~“biadamantyl))-1,3-bis(4-carboxy-phenoxy)benzene
dichloride obtained in Synthesis example 20 (0.095 mmol) was
used in place of 42.8 g of 5,5',7,7’ -tetramethyl-1,1"-
biadamantane-3, 3’ ~dicarboxylic acid chloride (0.095 mol), thus
obtaining a benzoxazole resin precursor.

A number average mclecular weight (Mn) of the obtained
benzoxazole resin precursor was 12,000, which is a polystyrene
equivalent molecular weight measured by means of & GEC
{(manufactured by: Tosoh Corporation).

[0250]

<Preparation of resin film>



preparation of a benzoxazole resin precursor in Exanple 1, except
that 28.8 g of 5-phenyl ethynyl-isophthgpic acid chloride (0.095 nol)
was used in place of 42.8 g of 5,5 ,7,7" -
tetramethyl -1, 1' - bi adamant ane- 3, 3' -di carboxylic acid chloride (0.095

mol ), thus objjai @M%@@J@ﬁf'ﬁeﬁﬁﬂ%ﬂ@ H prAAWRE AVey age

nmol ecul ar melght (M) al ne enzoxazol e ‘resin precur sor
was 18, S yst n e r-wer ght
neasure% gy nmea ngtgecgc (%%%u?éctg?%%ﬁ%gyiqﬂg%ﬁfgbg %ra ign)

[ 0256] on of resin fil > The abov ed benzoxazol e
osin pFRCtROBFRgt D, A-bEStaReRhaTe oOREIEREE Thes BODSRES of BAPALE 7
precursor obtained in Exanple 1 and 0.1 of the

7.7 - b|§?§e5d5§§?%yﬁ9lbﬁeﬂym?thyl 2-pyrrolidone and filtered with a
3,3 ,55 -tetramethyl -1, 1" -bi adamant ane obtai ned in Synthesis
exanpleTsflﬂErétéa@gona@@ Ailcast Ayl cRtpynral veomesandofi teafedgwi th
a Teflon (trade nane) fllter to obtain a varnish 155 for coating.
The varfBhshvaasiapptaedapplasdi bhcanswafeonbyafaeabg oféamsspina spin
coater, followed by heating in an oven under a nitrogen atnosphere

at 90C tesnteng HbDUbRecanByt heat ahg40RCanf eveOneniiorra hhusogbhai ni ng
aresin film [0257] (Exanple 43) <Preparation of benzoxazole resin

precur s@imokpnérd hif guFcnegk Bhésﬁlﬁﬁe¥'gﬁg Mhéﬁ Qttb@éﬂ@”Féﬁron@
Di nroth condenser and an agitator, 64.8 g of the 4,6-di (3
hour, thus obtaining a resin f£ilm.
[0251]

(Example 40)

<Prepearation of benzoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 3.61 g of 4-phenylethynyl-benzoic acid chleride
(0.015 mol) was used in place of 2.10 g of benzoic acid
chloride (0.015 mol), thus obtaining a benzoxazole resin
precursor.

A number average molecular weight (Mn} of the obtained
benzoxazole resin precursor was 20,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC
(manufactured by: Teosch Corporation).

10252]
<Preparation of resin film>

The above-mentioned benzoxazole resin precursor cof 0.9 g

and 0.1 g of the 7,7'-bis{3,5-diethynylphenyl)-3,3",5,5" -



di met hyl - 1- adamant yl ) - 1, 3- bi s(4- am no- 3- hydr oxyphenoxy) benzene (0. 10
nol ) obtained in Synthesis exanple 2 was dissolved in 800 g of dried
N- et hyl - 2- pyrrol i done under nitrogen flow, followed by the addition
of 17.4 g of pyridine (0.22 mol). The mixture was heated to 60C and
42.8 g @étEaﬁétH%ZLi,1etb@gaéhyﬁtame1bb@aﬁﬁéavﬂﬁa@ Bnds1 8l ERARROKY| 3T
acid chloride (0.095 nol) was gradually added. After the addition,
the  m ytureqyas,agbtat gdyah 600 for three: hour s, Jh -
benzoi c ac%d %ﬁ%gr?de %0.015enn§} ma§§a%§gé§§#%ha?%eﬁ?%%%§ég 9ifh

t enper f the.flask kept.at 5C or, below in_ an.ice_bath.

react ! on5orlt (bhtaas A atabart bt CERr AP Sl T ol Bt &S TAfsraf T ine-

droplets, followed by collecting and drying precipitate, thus )
obt ai niﬁﬁea‘fﬁéﬁma‘z FedPB %ﬁdpg%car%ﬂc ntifrb®F Y ePaERS not et uPRID
wei ght (Nhg of the_ obtained benzoxazole resin precursor was 24, 000,
whi ch i Scatpsl yEeyteried kyuloar&ng #9| eRuPBrn welght FredstFedeBy neans
of a GPC (manufactured by: Tosoh Corporation). 156 [0258]

<Pr epar atinospbére est n2i CnPoThenaboieuhentndnedebeniz ok@@ of efoesdme
precursor of 0.9 g and 0.1 g of the 9, 9-bis(3-(4-phenylethynyl
benzoi chacrd tlansdepedihydgoxypbeinyl yiikuorene obtained in Synthesis
exanple 31 were dissolved in N-nethyl-2-pyrrolidone and filtered
wth a eféon (trade nane) filter to obtain a varnish for coating.
The varnish was applied on a silicon wafer by means of a spin
coater, followed by, heafjng in an oven under a nitrogen

<Preparation of benzoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 39,
except that 38.0 g of 9,9-bis(3-amino-4-hydroxyphenyl) -
fluorene (0.10 mol) was used in place of 64.8 g of 4,6-di(3,5-
dimethyl-l1-adamantyl)-1,3-bis(4-aminc-3-hydroxyphenoxy)benzene
(0.10 mel), thus obtaining a benzoxazcle resin precursor.

A number average molecular weight (Mn) of the obtained
benzoxazole resin precursor was 18,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC
(manufactured by: Toscoh Corpeoraticn).

[0254]

<Preparation of resin film>

The above-mentioned benzoxazcele resin precursor of 0.9 g
and 0.1 g of the 7,7’ -bis(3,5~diethynylphenyl)-3,37,5,5" -
tetramethyl-1,1’ -biadamantane obtained in Synthesis example 37

were dissolved in N-methyl-2-pyrrolidone and filtered with a



at nosphere at 90C for one mnute and then at 400C for one hour, thus
obtaining a resin film [0259] (Compagative exanple 1) <Preparation
of benzoxazol e resin precursor> A reaction was perforned in the sane
condition as in the preparation of a benzoxazole resin precursor in

Exanpl epd¢1o6X¢ePLat NakngD- £1 9
P R Gof N SePhat Tabne D B 960 o obfaiy a yarnish for coating.

64.8 g

T3 b s The Vgrgiéﬁhy%rOXE}%%é%%wa%n%%ﬂe% 556157 BR1605 2B
i sopht hal i c_aci chl pufactured b 0 Chem ca
|ndustr9°%%errLga?§°V6 08 S HABE st LSBT pF B o 40 of
55,7, 7 -tetranmeth - bi adamant ane- 3, 3' - di carboxylic acid

chl ori d@tmslebgrﬁo# 99thf%t anfi RgnAte bend okagp| &t réé@ nC pf@EupRer .
A nunber average nol ecul ar wei ght (M) of the obtained benzoxazole
resi n phegdr sohuaasbti9indoy ahredbinsfalpol ystyrene 157 equi val ent
nol ecul ar wei ght neasured by neans of a GPC (manufactured by: Tosoh
Cor porat [@nj51[0260] <Preparation of resin filnk An attenpt was nade
to dissolve 0.9 g of the above- nentioned benzoxazol e resin precursor

and 0.1 g of therh@ 4i)s(3- (4-phenyl et hynyl benzoic acid
am de) - 4- hydr oxyphenyl )- fluorene obtained in Synthesis exanple 31 in

N-met hyl - 2- pysrld dangn homey&l ot ey didb ot fissplags herein.

A reaction was performed in the same condition as in the
preparation of a benzoxazoie resin precursor in Example 1,
except that 28.8 g of 5-phenylethynyl-isophthalic acid
chloride (0.095 mol) was used in place of 42.8 g of 5,5",7,7"-
tetramethyl-1,1" -biadamantane-3, 3’ -dicarboxylic acid chloride
(0.095 mol), thus obtaining a benzoxazole resin precursor.

A number average molecular weight (Mn) of the obtained
benzoxazole resin precursor was 18,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC
(manufactured by: Tosch Corporation).

{0256}

<Preparation of resin film>

The above-mentioned benzoxazole resin precursor of 0.45
g, another 0.45 g of the benzoxazole resin precursor obtained
in Example 1 and 0.1 g of the 7,7’ -bis(3,5-diethynyliphenyl)-
3,3",5,5"-tetramethyl-1, 1’ -biadamantane obtained in Synthesis
example 37 were dissolved in N-methyl-2-pyrrolidone and

filtered with a Teflon (trade name) filter to obtain a varnish



[0261] (Conparative exanple 2) <Preparation of benzoxazole resin
precursor> A reaction was perfornmed insthe sanme condition as in the
preparation of a benzoxazole resin precursor in Exanple 1, except
that 38.0 g of 9, 9-bi s(3-am no-4-hydroxyphenyl)- fluorene (0.10 nol)

was usegsi-nc-phacgqof Mk 8;4-0fsi v@aéj'e(p;plfé@r@{‘té”s)ll]icon wafer by
3- bi s(4-am no- 3- hydr oxyphenoxy) benzene (0.10 nol), 36.8 g of

1, 3- bi S&éagiQLg?ngQQ?HOé&tQ%”Z%Bﬁlo%&hbﬁ?rh9§t£9g0?§ 5’}?' SviBSHER o

in place o

5,5 ,7,7.:-tet hyl-1,1'- d b .
chi'or 1 b FEEBBE FoTY SEPRGS bt Q?”? 30 B B AT EF P RerhEn prboPLer
A nunber average nol ecul ar wei g (WMn) of the obtained benzoxazole

resin pF%EuP@%r Res- ZBhBBOObRﬁFEhngsaar%§F95?§¥%ne equi val ent

nol ecul ar wei ght nmeasured by nmeans of a GPC (nmanufactured by: Tosoh
Corporat [@#37]158 [0262] <Preparation of resin filne The

above- nenti oned benzoxazole resin precursor of 0.9 g and 0.1 g of

t he 9, 9- bi s( 3tExenghenyd £t hynyl benzoic acid

am de) - 4- hydr oxyphenyl ) -fl uorene obtained in Synthesis exanple 31

wer e di ssol vetbigpdNvaeidyy|o2-uristd fone ol of iddeanetawth a Teflon
(trade nane) filter to obtain a varnish for coating. The varnish was

applied on a siidifon yaffirbyedeans: Of &-SPideq Graliera fRldeddy, -

heating in an oven under a nitrogen
Dimroth condenser and an agitator, 64.8 g of the 4,6-di(3,5-
dimethyl-l-adamantyl)-1, 3-bis (4-amino-3-hydroxyphenoxy)benzene
(0.10 mol) obtained in Synthesis example 2 was dissclved in
800 g of dried N-methyl-2-pyrrolidone under nitrogen flow,
followed by the addition of 17.4 g of pyridine (0.22 mol). The
mixture was heated to 60°C and 42.8 g of 5,5",7,7' -
tetramethyl-1,1’ -biadamantane-3, 3" ~dicarboxylic acid chloride
(0.095 mol) was gradually added. After the addition, the
mixture was agitated at 60°C for three hours. Then, 2.10 g of
benzoic acid chloride (0.015 mol) was added with the inner
temperature of the flask kept at 5°C or below in an ice bath.
Reaction solution was added to 4 L of distilled water in small
droplets, followed by collecting and drying precipitate, thus
obtaining a benzoxazole resin precursor.

A number average molecular weight (Mn) of the obtained

benzoxazole resin precursor was 24,000, which is a polystyrene

equivalent molecular weight measured by means of a GPC

(manufactured by: Tosoh Corporation).



at nosphere at 90C for one mnute and then at 400C for one hour, thus
obtaining a resin film [0263] (Conpagagti ve exanple 3) <Preparation
of imde resin precursor> A reaction was perforned in the sane
condition as in the preparation of an imde resin precursor in
Exanpl e Ld2sgxcept that 10.3 g of m phenyl enedi am ne (0.095 nol) was
used in p%ace of 53.3 g of 4,6-di(l-adamantyl)-I, 3-bis(4-

am nophenoxy) benzene (0. 095. npl ). d 29.4 g of
bi phenyl t et ra%%rrebt?)‘—’)l(]iﬁ |JCO%C(?% %el%lnrh?g%mﬁe (0.1 nol) was used in place

of 72.7 g of 9,9-his(3,4-dicarboxy-phenyl)-2,7-di(1-

adamant yl ) - f |ﬁ2ﬁ &Q%W?@(gﬁﬁzﬁégl% MRS ObtRE ST Sn ©F M -de 9
resin precursor. A nunber average nol ecul ar wei ght (M) of the

obt ai ne@"dj f deJr e8i Ahpr dclirsdr (vas4oohouplehverli Beazpst yatifene
equi val ent nol ecul ar wei ght neasured by neans of a GPC 159

(manuf agmiuded-byhyTosshirCenpdi af lonkene [ 0264 ne®r bpafantoasbé eeample
film> The above-nentioned imde resin precursor of 0.9 g and 0.1 g
of the 919wbrs(3itdeophedylet hynythbenzepgracl ldanedend4filtered with
hydr oxyphenyl ) -fl uorene obtained in Synthesis exanple 31 were

di ssol vedren1dhmet byhe2naney oki doae epdobthigr gdvaib-hhsp 76%! @Pating.
(trade nane) filter to obtain a varnish for coating. The varnish was

appliedng @a§hkkﬁowa§ﬁ£S§1?¥d”8§“§ Qilfcéﬂiﬁafer by means of a spin

coater, followed by heating in an oven under a nitrogen
atmosphere at 90°C for one minute and then at 400°C for one
hour, thus obtaining a resin f£ilm.
[0259]

(Comparative exampile 1)

<Preparation of benzoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazcle resin precursor in Example 1,
except that 20.6 g of 3,3’ -dihydroxy-4,4’-diamino-biphenyl
(0.10 mol) was used in place of 64.8 g of 4,6~di(l-adamantyl)-
1,3-bis(4~amino-3-hydroxyphenoxy)benzene {(0.10 mol}, and 19.3
g of isophthalic acid dichloride (manufactured by: Tokyo
Chemical Industry Co., Ltd.} (0.095 mmol) was used in place of
42.8 g of 5,5',7,7" ~tetramethyl-1,1" -biadamantane-3, 3’ -
dicarboxylic acid chloride (0.095 mol), thus obtaining a
benzoxazole resin precursor.

A number average molecular weight (Mn) of the obtained

benzoxazole resin precursor was 19,000, which is a polystyrene



coater, followed by heating in an oven under a nitrogen atnosphere
at 90C for one minute and then at 400&4or one hour, thus obtaining
aresin film [0265] (Conparative exanple 4) <Preparation of imde
resin precursor> A reaction was perforned in the sane condition as in

the pregataLion:of gacliide Bé?ﬁhgan. SEHESA" o) N BXATPLE TepeXcep!

t hat 33 orene- i ne used in

pl ace of 53. , B- C b| s 4-
aninophéW899¥8§EEEﬁ§ by 088=AB SoTREEAGED g of 2, 4-bi 53, 4-

di car box % ghenoxy benzene di anhydride (0.1 nol) was used in place
of 72.7 g 9- bi s( 3, 4-di car boxy- phenyl ) -2, 7-di ( 1-

adamant yl ) -fl uor ene-di anhydride (0.1 nol), thus obtaining an imde
resin precur SOFLeRR FRiier Qﬁmﬂ%ﬁﬁﬁrﬁﬂlﬂ@ular wei ght (M) of the
obtained imde resin precursor was 23,000, which is a polystyrene
160 equival eqt aoteqt arasvergie teasivsdl by hetans of EhaEROove-
(manuf actured by: Tosoh Corporation). [0266] <Preparation of resin

fil > Thenabexednpahioredol & desiasphepriesyrsendod. 0. § grande 9, 3-9
of the 9, 9-bis(3-(4-phenyl ethynyl benzoic acid am de)-4-

hydr0XYBB§@¥LX4th@ﬁ?ﬂ@tH?h?&nEQnhBl@yg&Béshﬁléé?ﬂ@Lﬁyéﬁo %ﬁenyl
di ssol ved in N-nethy pyrrolidone and filtered with

(trade pafBlohk! bBEaLRQPLA! ByAc¥BENLSELLRE1603Y ! DY nTREhy1-2-
pyrrolidone; however, they did not dissolve therein.
[0261]

(Comparative example 2)

<Preparation of benzoxazole resin precursor>

A reaction was performed in the same condition as in the
preparation of a benzoxazole resin precursor in Example 1,
except that 38.0 g of 9,9-bis(3-amino-4-hydroxyphenyl) -
fluorene (0.10 mol) was used in place of 64.8 g of 4,6-di(li-
adamantyl) -1, 3-bis (4-amino-3-hydroxyphenoxy)benzene {(0.10
mol), and 36.8 g of 1,3-bis{4~carboxy-phenoxy)-benzene
dichloride (0.095 mol} was used in place of 42.8 g of
5,57,7,7" -tetramethyl-1, 1" -biadamantane-3, 3’ -dicarboxylic acid
chloride (0.095 mol), thus obtaining a benzoxazole resin
precursor.

A number average molecular weight (Mn) of the obtained
benzoxazole resin precurscor was 20,000, which is a polystyrene
equivalent molecular weight measured by means of a GPC

(manufactured by: Tosoh Corporation).



varni sh was applied on a silicon wafer by neans of a spin coater,
followed by heating in an oven under @acpitrogen atnosphere at 90C
for one mnute and then at 400C for one  hour, thus obtaining a resin
film [0267] Evaluation of the resin filnms obtained in Exanples 1 to
43 and Cﬁ@gg%ftive exanples 1 to 4 was conducted. Evaluation itens
and neth e as follows. The results obtained are shown in Table
1. 1. Solubility In a glass_sanple container with a lid, 1 g of the
resin conp037%$éﬁ?¥ﬁﬁ&%ﬁrﬁ%gr? benf¥kazol e resin precursor and the
crosslinking agent or containing the imde resin precursor and the
crossl i nki ng Herabowgnen iyl gied-brn 384 a 20y it it dhe st o r cHarlyet 9
and agitated with a stirrer for one hour. Solubility was then
det er i aed Bylt gecpresenBeobisnsSolldbbkenuléehyvobseprordoin ahed
container. 161 [0268] 2. Heat resistance Heat resistance was

eval uat editig) thehgliassybhansgiil Fohuctenpeskatai gedntint RenttAksis example
deconposition tenperature. The glass transition tenperature is a

peak topiteaperalyse1okdt an Q-mebhainedphyraRagunEngngaeh: ebréeyith
resin filnms by means of a dynam c viscoelasticity neasurenent device

d
(Brscuct. B8escs PRERALOLMBTLESE Mkodobibe el Loshiueniz Lofclog,
The varnish was applied on a silicon wafer by means of a spin
coater, followed by heating in an oven under a nitrogen
atmosphere at 90°C for one minute and then at 400°C for one
hour, thus obtaining a resin film.
[0263]

(Comparative example 3)

<Preparation of imide resin precursor>

A reaction was performed in the same condition as in the
preparation of an imide resin precursor in Example 17, except
that 10.3 g of m-phenylenediamine (0.095 mol) was used in
place of 53.3 g of 4,6~di{l-adamantyl)~1,3~bis (4~
aminophenoxy)benzene (0.095 mol), and 29.4 g of
biphenyltetracarboxylic acid dianhydride (0.1 mol) was used in
place of 72.7 g of 9,9-bis(3,4-dicarboxy-phenyl)-2,7-di(1-
adamantyl)-fluorene-dianhydride (0.1 mol), thus obtaining an
imide resin precursor.

A number average molecular weight (Mn) of the obtained
imide resin precursor was 20,000, which is a polystyrene

equivalent molecular weight measured by means of a GPC



and a frequency of 1 Hz. Thermal deconposition tenperatures of the
resin films were nmeasured by neans ofzg TG DTA neasurenent device
(product name: TG DTA220; nanufactured by Sei ko Instrunments Inc.)
under a nitrogen flow of 200 niL/mn and at a heating rate of 10

Gmn. [HoRBcabeakenPeLat soss,TEARULRd When. Lhe resin Tiims each

exhi bit actron in-weig 3. Relative dielectric
const ant @2 % cordance with JI S-K6911, neasurenent of the capacity

of an adh&s? filmfor sem conductor was carried out at a frequency
of 100 kHz and by means of a Precision LCR Meter (product nane:

HP- 4284A; nmantFERIGTd By : O Hevfet? -Pakfkard  Devel opnent Conpany,
L.P.). Then, the relative dielectric constant was cal cul ated by the
foll owing f orfhe @bRet ate Vel oted eigtide Tomst antecursmpasui € tapagidy
x film thickness) / (vacuumdielectric constant x measured area) 162
[0270] 4.1Egasfithevf8ububiklastéephodulashpeasubeneoicofictticaneden-4-
films was perforned by neans of an ultra mcro hardness tester

(produchydnaephERF1 1160ucmBnef apt HEREAbYR ElhEREX: b NExdmpBl e a3 Tante AEIM
| oad of 10 ng and a loading rate of 1 ng/sec. [0271] 163 Table 1
dissclved in N-methyl-2-pyrrolidone and filtered with a Teflon
{trade name) filter to cbtain & varnish for coating. The
varnish was applied oh a silicon wafer by means of a spin
coater, followed by heating in an oven under a nitrogen
atmosphere at 90°C for one minute and then at 400°C for one
hour, thus obtaining a resin f£ilm.
[0265]

(Comparative example 4)

<Preparation of imide resin precursor>

A reaction was performed in the same condition as in the
preparation of an imide resin precursor in Example 17, except
that 33.1 g of fluorene-9,9-bis{d4-aniline) (0.095 mol} was
used in place of 53.3 g of 4,6-di(l-adamantyl)-1,3-bis(4-
aminophenoxy)benzene (0.095 mol}, and 40.2 g of 2,4-bis(3,4-
dicarboxy)-phenoxy-benzene dianhydride (0.1 mol) was used in
place of 72.7 g of 9,9-bis(3,4~dicarboxy-phenyl)~-2,7-di(1i-
adamantyl) -fluorene-dianhydride (0.1 mol), thus obtaining an
imide resin precursor.

A number average molecular weight (Mn) of the obtained

imide resin precursor was 23,000, which is a polystyrene



Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e Exanple Exanple 1 2
345678 Solubility Soluble Sol ublg,Sol ubl e Sol ubl e Sol ubl e

Sol ubl e Sol uble Soluble dass transition tenperature 401 410 420 432
408 414 435 445 C Ther nal deconp05|t|on 482 490 502 510 488 505 510
510 teppgratyure Dggeuac s %tm urﬁ% 4%52% const ant
Elastic 7.1 ?% 5 BOaSGuiag Gelaft ngagured By n tePay T ERafpre

Exanp IeExa eExa e Exa EeExa | e Exanpl e Exanple 9 10 11 12
13 14 15“@% FhBFF $Y30Fagg §8FB @tS’BPth e Sol ubl e Sol ubl e

Sol ubl e Sol uble Soluble dass transition tenperature 410 415 422 447
413 420 k936850 (C Thermal deconposition 505 510 510 510 500 510
510 510 tenperature Dielectric 2.4 2.6 2.2 2.3 2.5 2.6 2.3 2.3
constant El astfremae7ien 08 B21y. 651811 7.9 8.4 nodul us GPa Exanpl e
Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e Exanple 17 18 19 20
21 22 23 24 The above-mentioned imide resin precursor of 0.2 g and

0.1 g of the 9,9-bis{3-{4-phenylethynyl benzoic acid amide)-4-
hydroxzyphenyl) -fluorene obtained in Synthesis example 31 were
dissclved in N-methyl-2-pyrrclidone and filtered with a Teflon
{trade name) filter to obtain a varnish for coating. The
varnish was applied on a silicon wafer by means of a spin
coater, followed by heating in an cven under a nitrogen
atmosphere at 90°C for one minute and then at 400°C for one
hour, thus cbtaining a resin film.
[0267]

Evaluation of the resin films obtained in Examples 1 to
43 and Comparative examples 1 to 4 was conducted. Evaluation
items and methods are as follows. The results cbtained are
shown in Table 1.

1. Solubility

In a glass sample container with a lid, 1 g of the resin
composition containing the benzoxazole resin precurscr and the
crosslinking agent or containing the imide resin precursor and
the crosslinking agent, and 3 g of N-methyl-2-pyrrolidone were
charged and agitated with a stirrer for one hour. Solubility
was then determined by the presence of insoluble matter

observed in the container.



Sol ubility Sol ubl e Sol ubl e Sol ubl e Sol ubl e Sol ubl e Sol ubl e Sol ubl e
Soluble @G ass transition tenperaturelggz 411 415 442 396 402 428 425
(*© | Thermal deconposition 498 508 9 509 487 492 503 475
tenperature Dielectric 2.7 2.8 2.7 2.6 2.5 2.5 2.2 2.1 constant

El astic $r96.87.07.27.18.48.1 nodulus GPa [0272] 164

Table 2 anp1e Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e
Exanple 25 éf %%558 29 30 31 32 Solubility Soluble Sol uble Sol ubl e
Sol ubl e Sol ubte Ui 'St Sol uble Qass transition tenperature
448 405 403 410 422 407 401 415 C Thermal = deconposition 481 502 499
505 506 500 47RUIEsisiratide elwisd . the Plass trapsition o

2.3 2.3 constant Elastic 8.2 8.3 7.98.17.88.3 7.9 7.8 nodulus
(GPa) temperature and thermal decomposition temperature. The glass

transition temperature is a peak top temperature of tan 3
obtained by measuring each of the resin films by means of a
dynamic viscoelasticity measurement device (product name:
DMS6100; manufactured by: Seiko Instruments Inc.) under a
nitrogen flow of 300 mL/min and at a heating rate of 3 °C/min
and a frequency of 1 Hz.

Thermal decomposition temperatures of the resin f£ilms
were measured by means of a TG/DTA measurement device (product
name: TG/DTA220; manufactured by: Seiko Instruments Inc.)
under a nitrogen flow of 200 mLi/min and at a heating rate of
10 C/min. Those are temperatures measured when the resin
films each exhibited a 5% reduction in weight.

[0269]

3. Relative dielectric constant

In accordance with JIS-K6911, measurement of the capacity
of an adhesive film for semiconductor was carried out at a
frequency of 100 kHz and by means of a Precision LCR Meter
(product name: HP-4284A; manufactured by: Hewlett-Packard
Development Company, L.P.). Then, the relative dielectric
constant was calculated by the following formula.
Relative dielectric constant = (measured capacity x film

thickness) / (vacuum dielectric constant x measured area)



Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e Exanple 33
34 35 36 37 38 39 40 Solubility Sol upge Sol ubl e Sol ubl e Sol ubl e

Sol ubl e Sol ubl e Sol ubl e Soluble dass transition tenperature 419 413
422 412 391 424 399 412 C Thermal deconposition 487 504 512 503 489
511 473 O{errperature Dielectric 2.2 2.1 2.4 2.1 2.52.52.2 2.2
constant Elastic 8.2 85 8.38.47.38.17.58.5 nodulus (GPa)
Conpar Conpar r .Compar ., Exanpl e Exanpl e Exanple ative ative
ative ative 44‘12‘04%]?84%1:% amrﬁ)q%l%ianpl e exanple exanple 1 2 3 4

Sol ubility Sol ubl e Sol ubl e Sol ubl e Insoluble Soluble Hardly Sol ubl e
solubl e @ as4FHNT U Y TIPS WdpresigsdBsr 355 C
Thermal deconposition 475 507 481 - 488 502 484 tenperature

Di el ect PRELQrMeg byomgans3of gn3ultpa wbaseapirdness tester (product

name: ENT-1100; manufactured by: ELIONIX INC.) at a maximum
load of 10 mg and a loading rate of 1 mg/sec.

[0271]



Elastic 7.6 8.3 7.0 -
clear from  Tables 1 and 2,
tenperature and the thermal

6.

5 -

in Exanpl es 1
deconposi tion

to 43,

6.4 nodulus (GPa) [0273] 165 As is
the glass transition
t enperature were high,

and

t he heat resistance was excellent. Exanples 1 to 43 have solubility
in a soﬁ, EF nd a low dielectric constant; thus, they are shown to
have exce workability and al so excellent dielectric properties.
Exanplu 43 nhonga the nrnnaraflnn met-hod--of-—a benzoxazol resin
precur sor based op Emﬁp xampleny rpple I4aameles P d emalsi|&xemrle | Example
achi eve_simlar p omlrtles o thosé ofl tht rlesi® fill m®f FExanble|1, 8
Due t o| palehilits ol ubj ISoluble |h&olublei n Selublen Waslule dp8elele i [nSoldtderabelttilase Soluble
exanpl eGlass transitiers| t her eflore not| possible to |measurg a gl ass
t ransi [ femperatergoer pit ok, @ ©her mal 420leconpddi t|i on0d enpendd urje &35d a 445
diel ecif€c constapt. In Conparative exanples |2 to 4,| the thernal
deconpPHidAN tepperature was fexcelrgnt; however, tjhe glass
transitj era e wa oW t he ect gon nt hi|gh
[ 0274] %m %S}ﬁg@p etr?g? con%gd&nds of ~ Synt ﬁetlc e&%ér:rpl Qqs’i Wgﬁ) 8, 510
7, 8, i* ane—12—can—alse IS4 evtde—+estA—e upuolt;uno wnth S+aar
excel | eﬁ&“-"eﬁa%\t resi stmnce a@gl liowx ellector3 ¢ | const ant 2&s wel b oby 23
usi ng %Wt the: am nophenol conpounds in place ofl the am nopheno
conpoupdssitn Exanpl 1to-16 and
modulue (Gbg &A1 3 728 8.1 73 76 79 8.3
Example | Example | Example | Example | Example | Example | Example | Example
9 10 11 12 13 14 15 16
Solubility Soluble | Soluble | Soluble | Soluble | Soluble | Soluble | Soluble | Soluble
Glass transition
temperature 410 415 422 447 413 420 445 450
(C)
Thermal
decomposition 505 510 510 510 500 510 510 510
temperature
Dielectric
constant 24 2.6 2.2 2.3 2.5 2.8 2.3 2.3
Elastic
modulus (GPa) 7.2 7.5 7.8 8.2 7.5 8.1 7.9 8.4
Example | Example | Example | Example | Example | Example | Example | Example
17 18 19 20 21 22 23 24
Solubility Soluble | Soluble | Soluble | Soluble | Soluble | Soluble | Soluble | Soluble
Glass transition
temperature 402 411 415 442 396 402 428 425
(C)
Thermal
decomposition 498 508 499 509 487 492 503 475
temperature
Dielectric
constant 2.7 2.8 27 2.6 25 25 2.2 21
Elastic
modulus (GPa) 6.7 6.9 6.8 7.0 7.2 7.4 84 8.1
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to 43 respectively. The dicarboxylic acid chloride conpounds of
18, 19, 21, 226423, 24 and 25 can al so

Synt he
provid
resi st

tic
e 166
ance and

exanpl

es 17,

resin conpositions with simlar excellent heat
| ow dielectric constant as well
dicarboxabgg acid chl oride conmpounds in place of the

acid chloride corrpounds in Exarrpl es 1 to 16 and 21 to 43

respec
conpos
di el ec
and 30
Furt her
also p
resi st
crossl
l1to 4
and a

<Pr epa
resin

N-neth

by using each of the
di car boxylic

|ve|y Sy e S 3 g
tions with gﬁﬁpfeaﬁ le I%%%@gfgl sg)%g?@ X%MP@ E‘xﬁs?blb’ Exa?,rgple
anct ant = Al | an nf hnf nvﬂwnl o ’Q
$¢4ﬁb4 e of SElblE Lo SPIDIE - Sakide 1o S0lubley | aoluble.. nS@uﬁlemSolibTe “Soluble
Glapsigangifiefsk| i nki ng agent)s of Syinthetid exanplles 32 |and 33 |can
r@mpﬁéwﬁé5|n d48poisi HPns| witbh si nti@r | ef%%l I|len#0thegt 401 415
afele and | ow diel ectric clonstant| as wel|ll by using edch of tlhe
Termg agents in place of| the (rosslinking adgents irn Exanplies
Bdecompgaition i veldg1 [02F062 Nexpd an 608 er|l aged i|nsebetijondfd | m 499
sepbeanauct or  device wil| be described. (Exanpl e 44)
r@@kaﬁ:or varni sh [for_ coating and sem gonductqr _devijce> The
S tion ob'cthi ned 24 Exarpl e 2 Wels di s€a) ved 2i2n 2.3 2.3
E|a§t!CPy”UI dore eret—wHth—a—Tefor—(t+ade
modulus (GPa) 8.2 8.3 7.9 8.1 7.8 8.3 7.9 7.8
Example | Example | Example | Example | Example | Example | Example | Example
33 34 35 36 37 38 39 40
Solubility Soluble | Soluble | Soluble | Soluble | Soluble | Soluble | Scluble | Soluble
(lass transition
temperature 419 413 422 412 391 424 399 412
(‘C)
Therma
decomposition 487 504 512 503 489 511 473 498
temperature
Dielectric
constant 2.2 2.1 24 2.1 2.5 2.5 2.2 2.2
Elastic
modulus (GPa) 8.2 8.5 8.3 8.4 7.3 8.1 7.5 8.5
Compar | Compar | Compar | Compar
Example | Example | Example ative ative ative ative
41 42 43 example | example | example | example
1 2 3 4
- Hardly
Solubility Soluble | Soluble | Soluble Insoluble | Soluble soluble Soluble
Glass transition
temperature 396 428 402 - 350 320 365
(C)
Thermal
decomposition 475 507 481 - 488 502 484
temperature
Dielectric
constant 24 2.2 25 - 3.0 3.3 3.0
Elastic
modulus (GPa) 78 8.3 7.0 - 8.5 - 6.4
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nane) filter to obtain a varnish for gggting. A silicon nitride |ayer
was fornmed on a sem conductor substr by known net hods. The
varni sh for coating was 167 applied on the silicon nitride layer by

nmeans of a spin coater and heated in an oven under a nitrogen
at nospher e at2d0E fokeapnler 3 MaAkRl ehdl tHeh &t ModxFE 1 amel Hourd 3o the
forman interlayer insulation filmwth a thickness of 0.3 pm Next,

a net al 9kRFENgraasitopnedenperhbukat antlajee thasohat denofpbsiihon
predeterm ned pattern, thus obtaining a sem conductor device. [0276]
( Exanpl eedbiraPnepawateohigh, vandi shef beatoatkhgtande seas condatlent .
devi ce> The resin conposition obtained in Exanple 7 was dissolved in

N- et hyl - 2- pyr ristdrgoings anded 43 edaek WdTuss Thefd om (4 radered@d a low
filter to obtain a varnish for coating. A silicon nitride |ayer was

formed QﬂeﬁeéQHLQOEQHEEQBt SHHéEfa%ﬁepyakgoﬁﬂoﬁﬁtPedﬁavgh§x¥@iﬂé§9
for coating was applied on the Silicon nitride |ayer by neans of a

Spin coghelapang, peghgdsi 0 agﬁg%f?e%dﬁie§%Q££t[89§0r§§99?_899re at 90C

for one nlnu en a one Fnterlayer
insulation filmwdth qlckness of O. m, Next téﬁ W ring was
formed on t heé¥Htrg a&e RN att}?eorPrf?El’ 3o &G’éﬁﬁr@r fed pattern,
t hus obtaining a. sem conductor device.
benzoxazole resin precursor based on Example 1. Example 43 is
shown to be able to achieve similar properties to those of the
resin film of Example 1.

Due to poor solubility, no resin film was prepared in
Comparative example 1. It was therefore not possible to
measure a glass transition temperature, a thermal
decomposition temperature and a dielectric constant.

In Comparative examples 2 to 4, the thermal decomposition
temperature was excellent; however, the glass transition
temperature was low and the dielectric constant was high.

[0274]
The amincphenol compounds of Synthetic examples 1, 3, 4,
6, 7, 8, 10, 11 and 12 can also provide resin compositions
with similar excellent heat resistance and low dielectric
constant as well by using each of the aminophencl compounds in
place of the aminophenol compounds in Examples 1 to 16 and 21
to 43 respectively.

The dicarboxylic acid chloride compounds of Synthetic

examples 17, 18, 19, 21, 22, 23, 24 and 25 can also provide



[0277] (Exanple 46) <Preparation of varnish for coating and

sem conductor 168 device> The resin ¢ggposition obtained in Exanple
15 was dissolved in N-nethyl-2-pyrrolidone and filtered with a
Teflon (trade nane) filter to obtain a varnish for coating. A

S'"ConrQBEB'QgT%@¥§El$ﬁ§ &QEﬂeglﬁﬁlérsggbéQEQHEtHéatsygéiéééﬁcgyand
known net hods e varnish for coating was applied on the silicon

niLride) | aygr by pRans. ?Rgg%ﬁ?mscﬁgifrb ndifgaLed, i geap,oven under

a nitrogen atnospherée a ORE M A OC for one

h to . f t t f | th,a thick f 0.3
o Next-SaTRERM1 LG Frng” FhLp TR aEPRPeHE TR, Pager Fnbifat i on Tl m

in a predeterm ned pattern, thus obtainin . sem conduct or devi ce.
[0278] Pﬁ?é?oﬁflﬁFrPﬁbddéhé9rb@etﬁ%mBBPﬁgﬁeHns@ﬁ?%B%%ﬁc%oFO dévieds
wer e eval uated. The sem conduct or devi ces made by using the

i nterl agértoj AgurasPeativeds. of Exanpl es 44, 45 and 46 were each
conpared wth a sem conductor device haV|ng the sanme structure as

t hese sem cortluctioet devexes bawl 28 SR 3 thsedratalogp fptawide tersisn of
the degree of wiring delay. A signal delay tine determ ned by

convert tagpanisehkl ai tansineuaensycellanti ngadseebl atohicwasndused as

an evaluation criterion.
dielectric constant as well by using each of Synthetic
examples 28 and 30 in place of Synthetic examples 27 and 29
respectively.
Further, the crosslinking agents of Synthetic examples
32 and 33 can also provide resin compositions with similar
excellent heat resistance and low dielectric constant as well
by using each of the crosslinking agents in place of the
crosslinking agents in Examples 1 to 43, respectively.
[0275]
Next, an interlayer insulation film and a semiconductor
device will be described.
(Example 44)
<Preparation of varnish for ccating and semiconductor
device>
The resin composition cbtfained in Example 2 was dissolved
in N-methyl-2-pyrrolidone and filtered with a Teflon (trade
name) filter to obtain a varnish for coating.

A silicon nitride layer was formed on a semiconductor

substrate by known methods. The varnish for coating was



As a result of conparing those, it was confirned that the

sem conduct or devices of the present gpyention had |l ess wring
delay, and in terns of the rate of wiring delay, there was a 169
rise of about 10%in Exanple 44, about 15% in Exanple 45 and about

20% in ExpipLe 48- chadusttish ﬁ@@kh&@bl£¥é¥ bl 08 sAvEeSi Bpin coater
conposition, a varnish, a resin fil present i1nvention and a

senlcpn?Hatg 2deyi ce gﬁlggehhﬁnéégea S?QrQS?HsggmgggﬁQrgr?ﬁgnﬁ ¢ for

mat eri a orn1an |nterlayer Insulatron fil mw exce

resi stance, excell ent | ect h] erties, and s a | ow

di ol oct I BoRStantndorietenk S8R EoRBECPBr BRUF cBOcbRPRi Sing an
interlayer insulation _filmw_.th excellent heat resistance, excellent

el ectri 3Ferb?BBErEFEElQEHOaIgblﬁ Vol df eFBEEFNESE oA Anf . 1E70
CLAIM5 1. A resin conposition conprising a conpound having a

structure repteSentedi®ia ¥ ofing (M9S airie® rassiinikdHERIgeRT  havi ng
in a nolecule two or nore groups capable of causing a crosslinking
reacti onnaniatibe €romsinnki pgedgearmanddopatherneobposndbtd Cheny cal
Formula 1] RR R2 RS R6 Ra (~) _ gX-
semiconductor device.
[0276]

(Example 45)

<Preparation of varnish for coating and semiconductor
device>

The resin composition obtained in Example 7 was dissolved
in N-methyl-2-pyrrolidone and filtered with a Teflon (frade
name) filter to obtain a varnish for coating.

A silicon nitride layer was formed on a semiconductor
substrate by known methods. The varnish for coating was
applied on the silicon nitride layer by means of a spin coater
and heated in an oven under a nitrogen atmosphere at 90°C for
one minute and then at 400°C for one hour to form an
interlayer insulation film with a thickness of 0.3 pm.

Next, a metal wiring was formed on the interlayer
insulation £ilm in a predetermined pattern, thus obtaining a
semiconductor device.

[0277]

{Example 46)

<Preparation of varnish for coating and semiconductor



R3RART RB(Rg)qg | -Y- Ar -Y- (2) wherein in formula (1), Rois a
single bond or has a structure repregsggted by formula (2) ; Rl to R8
are respectively any of hydrogen, a group having an alicyclic
structure, an organic group having 1 to 10 carbon atons ot her than

t he grogpyhaxing an alicyclic structure, a hydroxyl group and a
carboxyl group; and "X'" is any of -0-, -NHCO, -CONH, -COO and

-0CO-;  furthgt, i, i fe {T&Jrlla%g % i olrgat' group;
"Y' is any of a sin # % H%D O% @Q 1“r§?%§§§§- ' &éé
i nteger .of 1 or nore; hydr ogen. or, an or gani royp P V|n %
o1 o cafbORC M e Bt RE BA" FGRNCFOALSOREnaB TUrFPErEnt-Fhof Sachoh
other when "g" is an _integer of 2 or nore;  at |east one of Rl to R8
is the §F6APShATTRY gﬁléﬁFc§€IPEtaéPrﬁcYﬁF@lﬁheﬁoFbcPéténgrngIe bond:
at least one of Rl to Rg is the group having an alicyclic structure
when Ro has thesikieeietiyker¥@rxesi eth Dy danenlen (2)semirmprductaw
"*x" 171 represent a position to be bonded to a different chem cal
struct usebsRraThebyekhnwoompbbbtison Hoezoralimigsh cf @t atgatlinowher=i n Ro
has the structure represented by formula (2) in the conpound having
the strappliedrepresentedibynf aiaulde(1lhved. b¥hReafsi BECOANPPSHht EOAter
according to claim2, wherein at |east one RO is the group having an
alicycl hdShEHEEHr €nl Ant B®en under a nitrogen atmosphere at 90°C for
one minute and then at 350°C for one hour to form an
interlayer insulation film with a thickness of 0.3 um.

Next, a metal wiring is formed in the interlayer
insulation film in a predetermined pattern, thus obtaining a
semiconductor device.

[0278]

Rates of wiring delay of the obtained semiconductor
devices were evaluated.

The semiconductor devices made by using the interlayer
insulation films of Examples 44, 45 and 46 were each compared
with a semiconductor device having the same structure as these
semiconductor devices and a Si0; insulation film in terms of
the degree of wiring delay. A signal delay time determined by
converting an oscillation frequency of a ring oscillator was
used as an evaluation criterion.

As a result of comparing those, it was confirmed that the

semiconductor devices of the present invention had less wiring

delay, and in terms of the rate of wiring delay, there was a



conpound having the structure represented by forrmula (1). 4. The
resin conposition according to any ofigbains 2 to 3, wherein the
conpound having the structure represented by formula (1) conprises,
as "Ar" in formula (2), a group selected fromstructures represented
by fornuiae(8F: abohen oal iForaMhB18] 443) absut ThEsr €81 BxSAPPOSEE | O
according to claim1, wherein Ro 172 1s a single bond in the
conmpoung,favi agst by §g5ﬁ§igrg6.represented by formula (1). 6. The
resin conposition according to any of clains 1 to 5, wherein the
group having an alicyclic structure is a group having an adanmant ane
structure. 7. The resin conposition according to claim®6, wherein the
group havi ng an adanmant ane structure has an al kyl group having 1 to
20 car bdndasbnsal8ipfhecaksintgonposition according to any of clains
1 to 7, wherein the conpound having the structure represented by
formula (d37%ps in a nolecule two or nore groups capable of causing
a crosslinking reaction with at | east the conpound. 9. The resin
conposi tion acLordiNg ddngd i im &, whereh dhe 5 o, capaplsr afhe
causing a crosslinking reaction of the conmpound having the structure
repre.segIcSQeﬁ%l %95@]{{90&1% Sa Eéﬂ%@&ﬁd%té}guéé{?ﬂcé 859%%' LRKI DGne
reaction wth the crosslinking agent. . The resin conposition

accordlantgeaggegfaglghngr%a%gc material to form an interlayer

insulation film with excellent heat resistance, excellent
electrical properties and also a low dielectric constant, or
as a semiconducter device comprising an interlayer insulation
film with excellent heat resistance, excellent electrical

properties and alsc a low dielectric constant.



9, wherein the crosslinking agent and/or the conmpound having the
structure represented by forrmula (1) c¢cogprises a functional group
havi ng a pol yneri zabl e unsaturated bond as the group capabl e of
causing a crosslinking reaction. 11. The resin conposition according
to any of clains 1 to 10, wherein themipssl i nking agent and/or the
conpound having the structure represented by formula (1) conprises a
functional group having an acetyl ene bond as the group capable of

causi ngqa crossjinki r i 173 T esin iti .
accordi%g to a%§ g%kgghiﬁgﬁ%bggtl%%, %éﬁ?%%%f?ﬁe'%ré%§ﬁ¥ﬁ§¥%99§§éﬁﬁ a
has an atrugthre skpuetenesd 13; Abenuesi nloppdsid i aro@stntidimng &gent
any of clainms 1 to 12, wherein the crosslinking agent is capabl e of
forningh3V188n26&é%dT%l??%beb§w8eﬁ§hF§P?%ng%ﬂﬂpgiﬁgpépéguﬂ§rQﬁﬂﬁ%QﬂLa
14. Thecrgskni6QMRESIdQR iRGLOFOERT the ayo i1 Ghidid® dgkAt Ldhd/or the
conprising a polynmer of the crosslinking agent as the “crosslinking
agent. ¢8MpyHadEesin conposition according to any of clains 1 to 14,
wherein - o] i the structure represented by forrmula (1)
has -CCN 8%g8g§"9§?m?g¥ng?a (1) and a carboxyl group as any of Rl
n themortho-position to,a bond represented by "*" and
‘ & is in the ortho-position of
iYng to any of clains 1 to 14,
tyre represempyed by formula (1)
hydr oxyl

to R4 that isJ_B
a carboxyl gr
"X'. 16. The re
wherein the conp
has -NHCO- as "N

H

(Re)g

—Y— Ar —Y— (2)
wherein in formula (1), Ry is a single bond or has a structure
represented by formula (2); Ry to Rg are respectively any of
hydrogen, a group having an alicyclic structure, an organic
group having 1 to 10 carbon atoms other than the group having
an alicyclic structure, a hydroxyl group and & carboxyl group;
and “X” is any of +«0-, -NHCO-, -CONH-, -CO0O- and -0CO~-;
further, wherein in formula (2), “Ar” is an aromatic group;
“Y” is any of a single bond, -0-, -3-, ~0CO- and -COO0-; “g” is
an integer of 1 or more; Rg is hydrogen or an organic group
having 1 or more carbon atoms and may be identical with or
different from each other when “g” is an integer of 2 or more;
at least one of R; to Ry is the group having an alicyclic
structure when Ry is a single bond:; at least one of R; to Rg is
the group having an alicyclic structure when Rp has the

structure represented by formula (2Y; and “*7 and Wx*”



group as any of RL to R4 that is in the ortho-position to the bond
represented by "*" and a hydroxyl groupias any of R5 to R8 that is

in the ortho-position of "X". 17. The resin conposition according to
any of clainms 1 to 16, which is obtained by dehydration and ring
closureregagtibal  Hf Jhe taeppound haviagdlie s6ruct une rbernhesentedi by:
formul a 1) of the resin conposition. 18. A resin conposition

conpri séhguatpskyi mi de resin obtai ned by dehydration and ring
closure reaction of the conpound having the structure represented by
formula (1) of the resin conposition defined by claim15. 174 19. A
resin cpopositiTie coapinstbfgpaspolyheazexanohg residlaiobt B NnRHeby¥in Ry
dehydration and ring closure reaction of the conpound having the

struct uP@sr éhfestnt & bR f BEREFEACIEFCoPY tHIwes n(ebmpdsitthconcompound

definednBy; ghatAb 16t r40tufe VRAEPLSBFOART bY! RIrhfi€ar §8i N conposi tion
defined by any of clains 1 to 19 and an organic solvent. 21. Aresin

filmobtained by heating and/or irradiating wth active radiation

t he resgn conp ugionsgefingd bytanx of clains. .1 tq_19 of tq$ . ‘
var ni sh™def i ned "by T4 m 207P22] %Pseﬁ?88ﬁgﬁ890Fod§VF€€1cdnﬁ?i%%?i? a
the resisattl Bhedeti pedchy elrau® Bbving an alicyclic structure in the

compound having the structure represented by formula (1).

4. The resin composition according to any of claims 2 to
3, wherein the compound having the structure represented by
formula (1) comprises, as “Ar” 1in formula (2), a group

selected from structures represented by formula {(3):

)

[Chemical Feormula 2]

)
OO ®
CoC

(2

Q1§
<

\{ /

W,

5. The resin composition according to claim 1, wherein Rg
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is a single bond in the compound having the structure

represented by formula (1).

6. The resin composition according to any of claims 1 to
5, wherein the group having an alicyclic structure is a group

having an adamantane structure.

7. The resin composition according to claim 6, wherein the
group having an adamantane structure has an alkyl group having

1 to 20 carbon atoms.

8. The resin composition according tc any of claims 1 to
7, wherein the compound having the structure represented by
formula (1) has in a molecule two or more groups capable of

causing a crosslinking reaction with at least the compound.

9. The resin composition according to claim 8, wherein the
group capable of causing a crosslinking reaction of the
compound having the structure represented by formula (1) is
capable of causing a crosslinking reaction with  the

crosslinking agent.

10. The resin compositicn according to any of claims 1 to
9, wherein the crosslinking agent and/or the compound having
the structure represented by formula (1} comprises a
functional group having a polymerizable unsaturated bond as

the group capable of causing a crosslinking reaction.

i1, The resin composition according to any of ciaims 1 to
10, wherein the crosslinking agent and/or the compound having
the structure represanted by formula (1) comprises a
functional group having an acetylene bond as the group capable

of causing a crosslinking reaction.
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12. The resin composition according to any of claims 1 to

11, wherein the crosslinking agent has an alicyclic structure.

13. The resin composition according to any of claims 1 to
12, wherein the crosslinking agent is capable of forming a

benzoxazole ring by dehydration and ring closure reaction.

14. The resin composition according to any of claims 1 to
13, comprising a polymer of the crosslinking agent as the

crosslinking agent.

15. The resin composition accerding to any of claims 1 to
14, wherein the compound having the structure represented by
formula (1} has -CONH- as “X” of formula (1) and a carboxyl
group as any of R; to Ry that is in the ortho-position to a
bond represented by “*” and a carboxyl group as any of Rs to Rg

that is in the ortho-position of ™X”.

16. The resin composition according tco any of claims 1 to
14, wherein the compound having the structure represented by
formula (1) has =-NHCO- as “X” of formula (1) and a hydroxyl
group as any of R; tec Rs that is in the ortho-position to the
bond represented by “*” and a hydroxyl group as any of Rs to Rg

that is in the ortho-position of “X”.

17. The resin composition according to any of claims 1 to
16, which is obtained by dehydration and ring closure reaction
of the compound having the structure represented by formula

(1) of the resin composition.

18. A  resin composition comprising a polyimide resin
obtained by dehydration and ring closure reaction of the
compound having the structure represented by formula (i) of

the resin composition defined by claim 15.
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19. A resin composition comprising a polybenzoxazole resin
obtained by dehydration and ring closure reaction of the
compound having the structure represented by formula {1) of

the resin composition defined by claim 16.

20, A vaernish comprising the resin composition defined by

any of claims 1 to 19 and an organic solvent.

21. A resin film obtained by heating and/or irradiating
with active radiation the resin composition defined by any of

claims 1 to 19 or the wvarnish defined by claim 20.

22. A semiconductor device comprising the resin film

defined by claim 21.



