DESCRI PTI ON  RESI N COWPOSI TI ON, POLYI M DE RESI N
COVPCSI TI ON, POLYBENZOXAZOLE RESI N COWVPCSI Tl ON,

VARNI SH, RESIN FI LM AND SEM CONDUCTOR DEVI CE USI NG
THE SAME Technical Field The present invention rel ates
to a resin conposition, a polyimde resin
conposition, a polybenzoxazole resin conposition, a
varnish, a resin film jconductor device
usi ng the sane. Backgr%@%&§£§&?1 an interlayer
insulation filmfor a sem conductor device, there is
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due to high dielectric constant thereof. Accordingly,
organic materials are considered to be used as
interlayer insulatiaeachhkesihaveng | ow dielectric
constant. Such organic materials are required to be
excel lent in heat resistance and electrica
propehbigsesend tﬁvhﬁveohomelﬁteéetérhCresmstaampo§$tion,
Sucq %a”'CrQEESr'%&ﬁ In]de reSI enzoxazgle resin
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However olyimde resins generally have probl ens of
| ow heat resistance, high dielectric constant, high

moi sture absorptivitygadeyssuran.arkher eby, use of
polyimde resins is limted to some sem conductor

el ements such as a bipolar sem conductor el enent due

to rebiahiHmtprﬂhgeaoﬁﬂsaidﬂﬂ@mﬁﬂﬂ&m.Nand a semiconductor
| ygui EHEJE rsesﬂpgfni‘yd uskdP 0Ly aulnexal EFEmre%‘l%% £11lm)
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arRPl ¥bmdle, resinns; gk £ghheE MRlsa3 ks ohest NEmand dheice i Scan
h;}dly achieve speeding up and upgrade of a semiconductor
due to high dielectric constant thereof. Accordingly,
organic materials are considered to be used as interlayer
insulation films having low dielectric constant. Such
organic materials are required to be excellent in heat
resistance and electrical properties, and to have low
dielectric constant.

As such organic materials, polyimide resins,
polyquinoline resins, polyquinoxaline resins and so on have
been studied. (For example, see Japanese Patent
Application Laid-Open (JP-A) No. 2000-195853.)

However, polyimide resins generally have problems of
low heat resistance, high dielectric constant, high
moisture absorptivity and so on. Thereby, use of polyimid%
resins is limited to some semiconductor elements such as a
bipolar semiconductor element due to reliability thereof.

On the other hand, polyquinoline resins and



probl em accordingly that patterns of the resins may
change shape by bei ng exposed to tenperatures higher
than gl ass- transition points thereof during
sem conduct or production. D sclosure of Invention
Problens to be solved by the Invention An object of
the present i nvention is therefore to provide a resin
tign haV|n% hi eat I st nce and,,Low
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achi eved by the present i nvention described in the
following [1] to sin_conposition
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conprising a conB% Oﬁgg%naf N¥EPLttlre represent ed

by a general fornula (1): [Chemical formula 1] Rl (
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Prgharliento e S ey bhe MV B 270 or 1 Rt
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constant, wvarnishes thereof, resin films thereof and a

semiconductor device using the same.
Means for solving the Problems

Said purposes are achieved by the present invention
described in the following [1] to [1l6].

[1] A resin composition comprising a compound having
a structure represented by a general formula (1):

[Chemical formula 1]

R (R11 Rs
R R5 Ry
(Ar a_




hydr oxyl group or a carboxyl group; at |east one of
R11, RL to R5 and R6 to Rlo is a group having an
alicyclic structure; "q" is an integer of 1 or nore;
and "X" is any of -0-, -NHCO, -COHN-, -COO and
OCO-. [2] Aresin conposition as described in [1],
wherein "a" is 1 in the conpound having a structure..

represented byt | f la (1 A
o RRETreR arrhle TR o Prddd: ] A PR 1
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2t Gr & F A C Uy Gr o RV Oﬁgéﬂbc PrauRarpEXy? gﬂb‘&p (%{ carbon
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ereln eas one O
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%%ta%& 1 " B iaé' eargzlﬂnipé&@f ngr §i B?S ndhd ;t he others; of 4y
Rio are each drogen, a group
‘I%aﬁTng‘NﬁCQ vcy@pﬁ@ strG@@uréndaﬁC Fganic group

having) 1 to 1Qe§ﬁlﬁb060ﬁ§>@ﬂ§tﬂbﬂer atsharaietslaegl%@w ll’l [1]

havi.ng an, allcyc ic, str ure, dr l roup
309 Q0 Rl heyell o, StIuet Ut ey 8 Al Xyl T OUP OF, e
reporefiented ibs the genapamaﬁonguaa ally cyclic structure

i the, compo %Ldl? 13%% S U WS L EReNt e PYoA 27,

gene f or I'n conposition
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conprises a group_selected from structures
a1ﬂéﬁF€§€n§§&uﬁﬁuﬁgnéFaBl#ornula (2) as "Ar" of the
genernal fa&nmukas{d): composition as described in [3],

wherein at least one of R; to Rs and at least one of Rg to
Rig on respective benzene rings are Ar-binding sites or Rii-
binding sites and the others of R; to Rs and Rg to Rip are
each hydrogen, an organic group having 1 to 10 carbon atoms
other than the group having an alicyclic structure, a
hydroxyl group or a carboxyl group in the compound having a
structure represented by the general formula (1). '

[5] A  resin composition as described in [11,
wherein “a” 1s 0; at least one of R; to Rs and at least one
of Rg to Rijy on respective benzene rings are Ri;—-binding
sites and the others of R; to Rs and Rg to Rig are each
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 or a

carboxyl group; and at least one of Riy;, R to Rs, Rg to Rip
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[Chemical formula 2] COD Y Y Y Y ~ (2) -Y wherein,
Yis any of -0-, -5-, -0C0- and C00-. [7] A resin
conmposition as described in any of [1] to [6],
wherein the group having an alicyclic structure is a
group havi ng an adamantane structure. [8] Aresin
conposition as described in [7], wherein the group
Vi an allc clic structure is rou avi.n n
I S SO b o TS af RyT 2 g Gtgund
havaviong bsttrac2Qrearbprnecatotsd dy[ 8] gdneesi nfeompbsi t1)on
as d ribe n . to_[8 2rei;n.th
itk RaviTh s SPPat IFiod car olsaBaeety Fngny of 1)
togd@érral‘ﬂhfeéjﬁﬁnl éhel):om@npnﬁsb@mm shsueKirefrepeesented
bygec'h% eﬁe@a@élﬁ[&ﬁla@n@ 1A BN s I QLRS- &S R:'?efgct%%i from

. resin conposition as described
SHHNQ&ﬁyeéfqﬁﬂre%qu@ﬂ bmméﬁéﬁﬁnghékﬁ%mﬁ@un@2ha@ﬁngAﬁ” of
tﬁglgé&b@b@ rephnesented. by the general formula (1)
C%ﬁgp 3 % NFEI} "X" of the general fornula (1)
Hydr 6Ry ™ oags as R2 or R3, and R7 or R8. [11] A
resin conposition obtained by dehydrating and
ring-clo he conpound having a structure

he general jT®&.m (1) of the resin
descri bed i Wf /1] to [10]. [12]

conposi
A pol vyi conposi tion gfai ned by dehydrating
and ri t he conpound having a structure

repr e; eYgeneral formula (1) of the resin

ition as described in [9]. [13] A

CONPOS
pol ybenzoxazol e resin conposition obtained by
e NS,
(A NN
| (2)
—Y. Y
\\\\ Xr X
O 0 <
// ///
Y
Y Y
/
___Y Nyt
SO
%
_Y_._
—-Y
wherein, Y is any of -0-, -S5-, -0CO- vand COO-.
[7] A resin composition as described in any of [1]

to [6], wherein the group having an alicyclic structure is
a group having an adamantane structure.

[8] A resin composition as described in [71,
wherein the group having an alicyclic structure is a group
having an adamantane structure substituted with an alkyl

group having 1 to 20 carbon atoms.
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dehydrating and ring-closing the conpound having a
structure represented by the general formula (1) of
the resin conposition as described in [10]. [14] A
varni sh obtained fromthe resin conposition as
described in [11], the polyimde resin conposition as
described in [12] or the polybenzoxazole resin

conp tio as, described in resin fi
coratded o FESHTREBPPRGT HE SOrRCEoRRsin Gias ! |
todgsdr,i bécredn the, cbmpopouyhawdEgressnruCan@sfé@ﬂ@s@mted

kq%i%%%!?%gefgi[%g}mufgeéf9lX%Fg%ﬁngO| SI%S “X” of the

i on as descri bed of the varnish’as
gedeseri Werknivd g 14)). drib|cA ey condugtorasde’d cer Rs, and Ry
o rising the resin filmas described in [15].

Effect of the Invention 5 The present invention
provides 2P ressin cerpeasitban afddas¢aihrdhinhemeofok ol

td qmm,awresien of ikhe baxpbaanhi ghvhaat a 5@@@&@%%@@9@4)&%%
d| lectric constant, a resin filmfornmed

S FOMPOEE tFOrMGte vAf hi SRPR&FRBT TNHRE-aas "X of the
gesl@maaorfdimmfa davi cexccanpitetyig dheugesi Hi lon REheand R,
resent invention also provides a polyimde resin
précursor conposition to forma polyimde resin which
is éxtel lZenmtesim heatposd strangdet ainted hemraxadolteing and

rln I o AN gwmoeoﬁgapﬁa' Bé@ﬁlnho fQEmlét@Péye%ﬁ_ﬁg(&%Pé& by

sin whi is excellent in heat resistanc
thﬁr egémeriaﬁveﬁprfétﬁlal sélpro9fdesha pbeyimi deomreshtion as

de@@&g@%@tu@na@ do@ @thegn;gg@zole resin conposition
each V|ng resi stance and |OM/dIe|eCtrIC

consl it B oA EHBC nerRBin T GaPRORt FREt ofied g BY
demgﬁmatlmqnposmdlom$ngﬂdlvamngsh63uihe¢@®¢o@m@ having a

d ' b ' I
< 3FTLERROEL s A pog, s PYphalay Chetesln{} B une
regilawconpwisag ian éﬁaﬁpﬁ@rbbe@ igehPtonduct or device of

the present AoMANMHQAkazole resin composition obtained by
dehydrating and ring-closing the compound having a
structure represented by the general formula (1) of the
resin composition as described in [10].

[14] A varnish obtained from the resin composition
as described in [11], the polyimide resin composition as
described in [12] or the polybenzoxazole resin composition
as described in [13].

[15] A resin film obtained by heat-treating the
resin composition as described in [11], the polyimide resin
composition as described in [12], the polybenzoxazole resin
composition as described in [13] or the varnish as
described in [14].

[16] A semiconductor device comprising the resin

film as described in [15].

Effect of the Invention



In the acconpanyi ng draw ng, each sign refers to the
follow ng: 1: Sem conductor substrate; 2: a silicon
nitride layer; 3: an interlayer insulation film 4: a
copper wiring layer; 5 a treated and nodified |ayer;
6: a barrier layer; 7: a hard mask |ayer; and 100: a
sem conduct or devi ce. Best Mdde for carrying out the

I nve t|on Her ei nafter, best nodes for carrying out a

resi < cEMFSEPET ol Ve pdi i RFAEFESI P cofpO8i tT oS tion
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i i~ ConposiTion o ‘e presen
frpmvehheonre@DmprqqmﬁpSinmmpOQNd avhmgha sheetfire and a

sehgPhaagat sd !%i!ae cém f§{ﬁn]{; t{@é mul & (19, By using the

resin conposition, eS|n m havi ng excellent heat
r esi Staneee et |mverdﬁle1recatlrﬁ% Rishsitda acaplbgmide resin

pr@@h@bﬁ@d .colfR sGeTRAUN hayiRg aa pSityUGidy er& Py esantad | 5
i general] fornula %E%WInC|UdeS a poly|n1de resin
eXﬁFe ﬁPEorlna P8R Y behgdk Ereih  Pr RANEBR LG heesin

prbbKESoA CGmpOHDﬂlhﬁVt@gfémmtdL@dly&bﬂiﬂﬁ&iﬁﬂﬁ(ﬂédnhtdhich

gener ). which is used for the present
|ﬁ§gﬁ?#8ﬁgh5§ gﬁgé 5PatT @Yrdup as "Ar" of the genera

f or Miea K19sermhel mrenmitdre grsgupriawildedes @qgihemilde resin
co&.QQQtl re%ﬁﬁptgy cﬂﬁ%@ﬂzo gz@ﬂghﬂﬂﬁﬁﬂylcgﬁBHQlt?on each

enant up, a polycyclic aromatic
haﬁaogn@whorh%iir erea#éﬁam:e r‘inggslow ﬁnaéeehyFCgmmta@t

vaehmseeylfldﬂoé@wdfl gridAn a @'1@?1@”)"]581?1@&? ar ffk | dYlesin
rou a di pyridy rogen-cont ai ni ng
coBPILYLPTE aPdfat i B JHOIF and et | kenaThe Hraggductos
defraveagmadstibyct sii ©g reps esentredt ynt.he general fornul a
(2) is particularly preferred since it can give
excel lent solubility to a solvent used for producing
a resin fil mbriaf seesecomiuictorofddrasda ngsnpri sing t he
resin film "Y' of the general formula (2) includes
-0-, -5-, -, , ,
FIG. 1 1s a sectional view showing an example of a
semiconductor device of the present invention.

In the accompanying drawing, each sign refers to the
following: 1: Semiconductor substrate; 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; and 100: a semiconductor device.
Best Mode for carrying out the Invention

Hereinafter, best modes for carrying out a resin
composition, a polyimide resin composition, a
polybenzoxazole resin composition, 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 the
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OCO and -COO-. Anong them -0- is particularly

preferred in ternms of solubility in a solvent and

heat resistance. Al so, a conpound having a structure

represented by the general formula (1) has Ar-binding

sites or Rl1-binding sites as at |east one of Rl to

R5 and at |least one of R6 to R10 on respective

benzene_rin others of R1 to R5 and R6 to R o
g%ﬂ%?i%wﬁoﬁvgi%géﬁs ‘a g?%uﬁ%ﬁ%ﬁrﬁp%nrﬁﬁﬁey&QWPOSltlon' a
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df%f) ons cge Qk?%&m%%%k%g a?%aIIC%CEh%d having a

ruc ure roxy group or a ‘car oxy Broup Sich

starygrtous hmpr@@e@medablycmlei geseradt Gpeminsat ié) sanelades a
pdNEHRUP 3gsREL, whLch sub] 1 be hepelpalter ;o1 i

dggbrlbed Tﬁe org%?icuaioup aV|n§ y%to 10ag§r§on resin
PLADHS Gt ket tiart 1¥e group having an alicyclic

strucmur@omﬁguwe%aauw hy| ﬁr&i&,ur@n ﬁé@yésgﬁ@@@ K the

360 JELBRIaD, At oAy r dlied a Wbt yFhr olpLeent

1avbexybn gfacmpana a&&iﬁfaydlcgr@rkpup aﬁsOC‘tA/ﬂ" gb@up;hea general
non dec such. or

r r.ou
SR 0BT Wl Pt el ae e o DratRy oroue,
agﬂﬁuﬂﬂdnd-tgeoqueaﬂAawwh@ommﬂnﬁhvgmgua,sﬁxuphanenthrenyl
E%E estheg P% %@flcggﬁﬁﬁﬁitﬂ9rgﬂ! 1%a%§%A oqtabgo more

: hyd ogen o0 rgani c group h re car
aé@@ﬁﬁlés FaﬂgsﬂhéloﬁéaﬁF@nYérdmﬁNHQV|ﬁg dlﬁheﬁﬁ#éluorenyl

gganbon at mmerﬂlgzlludgﬁouﬁﬁ H O@eragw ngrca!p al |aCy§!L]b§rldyl
structure, organi ¢

S5bbHe. O RuFLORSH CHBCg T BapOHo L HOT ! Gl FEJRR TG SFoup and
taer ddker e Ane gh@uplk&v1M@em sontatmraigrspcdsanted by the

g%gﬁghcfo%ﬁ% ﬁ 5§E§ é?gjg%#lu%%gPéﬂ%%aéllllggS{t can

one ganalcy(:lcs ure
IhHP ﬁgtcaﬁhlealtu Gpelod 1 tivudtouree %Q)lmesnmsu%ﬁ@rf)@ﬂp producmg

ahavd i, fran exapple, sdmiehebapEeRaANEPiddCIdd®riding the
cycl ohut ane structure, a cyclopentane structure, a

rg§éPohéxEne structure, a cycloheptane structure, a
norborn@nefsthucguheraanfo&ﬁaﬂantanerﬂdmuﬂaﬂW}aHui4$@ -

d ke cfHQQﬂ)theg%}c Q#Qn |n9 ggagtlcufggfy preferred

strucriure IS pa pre erre
in terms of solubility in a solvent and heat resistance.

Also, a compound having a structure represented by
the general formula (1) has Ar-binding sites or Rji~-binding
sites as at least one of R; to R; and at least one of Rg to
Rio on respective benzene rings. The others of R; to Rs and
Rg to Rjy are each 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 or a carboxyl group. Such a group having an
alicyclic structure is the same as the group as Rii;, which
will be hereinafter described. The organic group having 1
to 10 carbon atoms other than the group having an alicyclic
structure includes a methyl group, an ethyl group, a n-

propyl group, an isopropyl group, a butyl group, an



The group having an adamantane structure is a group
havi ng an adamantane structure as a mninmumunit and
includes a group having an (aliphatic) polycyclic
framework structure such as an adamantyl group, a
di amantyl group, a triamantyl group, a tetramantyl
group, a pentamantyl group, a hexamantyl group a
. heptanmantyl grou an octamantyl group, nonamant y
lS&Pg‘Gﬁl QIHBanan?th]P%}él ahd“&n %n*&x%&%rﬁ%ﬂuﬁ)'gr%d&xyl
grau@houp bentiy grphlpraldd yoetyl h@r@npup% haaynh Y qroup, a

oy XS, AT UL ARS8 M vorine
supbl yeyel ftuokpmaehpl kgstupcand ethacl Uides a group
having an, ol h%%&ﬂgtuée’sé% QUR. hayl, EQsQnQQBV by the

structure an When the group avi n
gep@méycmmwfané\ﬂm Ky r gemnpea N shydnogerameat yangrwnlc

grbligr @dwsind Of e¥ane @& BMWPaPBMENgs &), . The organic
ol  goadamant ane structure including a bi adamant

ITgHBURNA Gk 4s @ dFOFE, FERRIMRALANE) We%néhe group

ha€tiqg, tanadﬁﬂayt:am@)stgu@tl@l)reﬂsérﬁl_@ﬂ@&m zdrcgrpouravslucdﬁ 1 to
as a.tri man ne rou na. . .
10 TS, dtisiin GGy orBap, t% of FARhaRRRDY oBr gl ovolte
stsuchuas ancettlad 113kadamiitcanejomraiup,nansiu@h an organic
grEﬁ%ra(ﬂzz %dagPEE PS%lQroébD c@nE‘é%aaéj@mi%‘aéLc 9504P group

h as adamant’ane) ~gr oup
hapénga( 2n2- aélaﬁmmlaﬂe) stgruebprea hep’Efa%\daamﬂwu oy an

alsuchias achsgptatt, 30n@9§ﬂ§n5a@ﬁ%u@rﬂéﬁhnéﬂukor example, a
hept a( 2, 2- adanant ane) grou hexaadamant gr oup

CYSﬁOBEPHQH%nan%E/JFu%‘?%?p aahoﬁéfg&ﬁﬁﬁﬁﬁi}ﬁ gr%‘iﬂb“c‘éure' a
cyd&&@éﬂ&ﬁﬁétyls’@f@@mr@ﬁ undecgadaerbyt grotipicture, a

Q aying adanantane Structure havi n nany
CygggﬁgﬁFyP groupES)uc nd 't he 9 i k8™ %ﬁrnen?he 3%od%nﬁaV|ng an

adampotynyclat@dcrtan@mmkd sthectl¥leei s Amogpouhedt,hep group
habaﬁa anh adaRM v ndr OUPact brd n%'s“%%%tﬁ%%l%ﬁ:@ﬁ}p pﬂlﬂi‘@f&gad

an ol i oadanantane structure and t group aV|ng
Thﬁowaaanﬁﬁffaﬁ@ Sty @éﬁmaétépe\wtcrhwa&éﬁaﬁ?y|a Growy .fsavmg
anS Wishiantied Spacidfireal 4y, al trm_lrﬁ@ddddaﬁqla: gm@plha;\mags a

Ront e e C R et S T
suthbt aa- &di adamnbang) group, a diamantyl group, a triamantyl
group, a tetramantyl group, a pentamantyl group, a
hexamantyl group, a heptamantyl group, an octamantyl group,
a nonamantyl group, a decamantyl group, and an undecamantyl
group; a group having a plurality of the groups having a
polycyclic framework structure; and the like. The group
having a plurality of the groups having a polycyclic
framework structure includes a group having an oligo
structure, a group having a poly structure and the 1like.
When the group having a polycyclic framework structure is
an adamantyl group, there is, for example, a group having
an oligoadamantane structure including a biadamantyl group
such as a di(l,3-adamantane) group, and di(2,2-adamantane)

group; a triadamantyl group such as a tri(l,3-adamantane)
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group, a penta-(di amantane) group, a hexa-(di amant ane)

group, a hepta-(di anantane) group, an

oct a- (di amant ane) group, a nona-(di amantane) group, a

deca- (di amant ane) group, and an undeca- (di amant ane)

group; a group having a plurality of triamantane

groups such as a bi-(triamantane) group, a

tri-(triamantane) group, a tetra-(triamantane) group,
IZPYRent &nCt r itaFdAY anefagestipnea hexavptri anahehhejdamantyl

P, swcrhepi a- ( hrl amiane-graMBntdle) grou and a
octa-(tri %rmnt ane) a nona- (tri amantane group

teatr(fe((?a 2(-ta Iaglﬁﬂﬁf’lﬁﬁé) %Ks@pgupa BRgtapdamantyl group such as
a u:péacla{(nmfaaammﬂ@megr aiHpug geadp bﬁntagzaz adamantane)
urality of tetraamant roups su as

g Ciué)traananl?%%eéja%‘?%%ty OW et Pagfant®ane)? gr%%%ta Gl 3-

adeatamd-afieet r ganvamt, anenayr dm:ptaa mélﬁaia(ntaettraermmmgirm)p, a
exa aama ane) .
he%%%tla%m(a{lg??aarm% & grgglup, %(%Eag% i e¥ aarrgrrltoélﬁé)

nofree@enaatvona- Q{Jt@waarm@t anec}e@&mnaratyl group; an

urfRCAadbRbhagMaNg 2B8); IrouUR AR 83 lyadamant
undega-(tet ?aan%nt a%e) grgjur and tvﬁg I |ﬁ p%n%a gamanwine
en

Sttrﬁ’&jhurepPéf’épgeﬁ‘a@ﬁ/oé6§‘mép*éyéngéa‘éﬁﬁnt ghdgEbapiike
el agaamyl gAY, aa ﬁd’lyﬂﬁﬂﬂh}d graupwoakt estﬂlareadursé is a

t amant yl up, a hex mant a
R g N T oraup s vreoup
hagin@@p ana od€ garmiatngn tgmeu w,truaMuMRd@@airmﬁqlgrgngu fawng a
“oki Ehaﬂ%h ngEuc%u%' a‘?ff”a%bi' h 9r roua’l group is

traadamantyl ~group, pent aadanant y

SW&&@éﬁﬁntyISRﬁCdeplcaalll"}épth@d&ﬁﬁﬁﬂ?ﬁsgr%uﬁroﬁh having a
pleghaadgmyy y&lﬂfﬁ@ﬂ}'@ané\ 6@@63@&%" agr %Ul%l-a(dlamantane)

decaadanmant roup an an undecaadamant%/ &af
I Pe praefé?ivje angle HF4Panmart yl “grbip!dipmantane)
graiuapanty| pgnodap (daamehasanal yl grogupup, aa hetd-am@dndntane)

gr%r up, a }?eg\‘{a?n’g:m%xlé at%%ﬁe) %é:(rgg%ﬁ %nadg@gt Pcﬁlle}mantane)
grtO@prra(la 3rd@mdstiamEn tgnelp, grqvent a(al, 3deckambditanm)tane)

r@RUP.anc® fH (@ dedai@ii®ard) havi
J tr?)gz al2rl adanmant ane) %r &g aa tetra(%)Z adarou anéa)vmlg 2
“a

plgl'rg ﬂté{naf tﬁéﬁfng(‘l}‘ ﬁgﬁlsaﬁél)c @,%uab By (triamantane)
g riofpr, od&Ci g -t raidamaitane Siruaplyr eaast&dda~ (triamantane)
gr%I ?: EE;LI & %ons(%%ggm%%%aplg) reduced and m)| St Htrlamantane)
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 bi~
(Tetraamantane) group, a tri-(tetraamantane) group, a
tetra- (tetraamantane) group, a penta-(tetraamantane) group,
a hexa-(tetraamantane) groupv, a hepta-(tetraamantane)
group, an octa~ (tetraamantane) group, a nona-
(tetraamantane) group, a deca-(tetraamantane) group, and an
undeca- (tetraamantane) group; and the like. Among them,
preferred groups are an adamantyl group, a diamantyl group,

a triamantyl group, a tetramantyl group, a pentamantyl
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can be inproved w thout reducing heat resistance and

solubility in a solvent. An al kyl group such as a

nmet hyl group, an ethyl group, a propyl group, and a

butyl group; a fluoroal kyl group such as a

fluoronethyl group, a fluoroethyl group, a

fluoropropyl group, and a fluorobutyl group; and the

i ke may be bonded to the group having an adamant ane
ITPuct Ut e. PSATII IVt y PROEP s0l RentCRY@RE&YL group, an

odteSiasitanC e bes | Aphavetlt Py g@bﬁpduel rtgecadtnaettlyw group,
n_.adamant ane stﬁgfture prefera

A B S O LG Bin vt PG o iy bt AR Y
grotiper 4 haataagdeupnbavi ggoap, ahacpehteadsmantyurQrasp, a

he@%%da%%ntgﬁ Sa an éganhéggrgggpgg¥%ﬂg 1 ro%g an

bon "at to R5" and
ochiaeicpgaatytr gt:pupe ﬁeppeeed@e@nbyl t ¢hreougge ner@tBCEﬁ?tﬁaTmrat yl

gr(;%t)p arfd alne%ﬂd%ﬁma@t]yl R5 m\/\%@ré’iﬁerr%]cp (jrcbups

a group having_an alicyclic structure en there is
arfo &} oRAETMENGY U ERIP/Ar 8, HEM@EIt ofecwd, RE tlor Rgnantyl

grong,RG @ RIAnits 1t t@e:o@l@ura R thgnatit Al igysdd,C a di (1, 3-
stru%turs In this case, #e tric constant can be
ed

29PTPPREPS) eduBEdUBnd héat tFé ANLEARSHRY al I9FHPr @
teglragd- Bradambhoant@npevap ur &, pebes OhE3- aadeaexaed | entoup,

truct
o 100 RAUNARN G BN L PSRN SLRE (oo, 2
tet@a®<,dnddamantase’) X' grauponpodinda havemep &2 st radanarngane)

grb@pr.esemted; 9%r&8§c18§”%ﬁ@'aH%hEHE%n%1)59£u&9§r@r%ﬁ?nblh
i nventi on can be used as pol yphenyl ene et her when "X

dipdectripn cPRetRBFMIPR. Dt Ko Cask AskdrlsS sy drf Hestance
cawhepe" Ximp8ovAHCOri Bhou €ONFed Mgt h&ah beesisethrase and

s RTINS s dretsy AT ek ther gt pifbamsae mechyl

greooppoendehbyingraupt racbureyt epresentaud by eyl group; a
fl@%@%ﬁ@tlkyftor 1 ﬁ% 1)sﬁéha Qg' yigm dey {6550 Ph ]f]ura%QBup, a

structure R7 or RB are ea
flugrpexpyL greup: ‘é\hefrJrURZO@rroRS’laﬁéoRProrafWB ariel byt vl

grby@r0%ld the like may be bonded to the group having an
adamantane structure. Solubility in a solvent and heat
resistance can be improved by introducing an alkyl group to
an adamantane structure.

It is preferable that an organic group having one or
more carbon atoms other than a group having an alicyclic
structure as Rj;, is the same as an organic group having 1
to 10 carbon atoms as R; to Rs and Rg to Rig.

In a compound having a structure represented by the
general formula (1), at least one of Rii;, Ri1 to Rs and Rg to
Rigp is a group having an alicyclic structure. When there is
no aromatic group as “Ar”, at least one of R; to Rs and Rg
to Ryg is the group having an alicyclic structure. 1In this
case, dielectric constant can be further reduced and heat
resistance, wespecially a glass-transition temperature,

becomes more excellent.
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group, a conpound having a structure represented by

the general fornmula (1) is a pol ybenzoxazole resin

precursor structure. Heat resistance can be further

i mproved by choosing such structure. For exanple,

there is a structure that R7 or RBis a hydroxyl

group, R2 or R3is an amno group, R6 or R9, and R5

have an alicyclic structure each, and "Ar" bonds to

of RAOTRNRIGAHEY " & PEIUNHEES IGRPAaReTEEAmuPY. the

geWﬁQalt heo eemmpount) heys ngng Sier uet-yr e-NER-§sent@ti-by -coo-

eneral, formula (1) is a polyimde resin precursor
m%??ﬁg} Qi'can becone a polyim de resin by

dehydr atomgoumid relvdsiogngar | sigsuthereofreptbemntbel by the
oSUMANGNRNG13. ST UELULELERLESEOLEMBY CL%e uoca s

ner al Xazo
pqﬁyﬂhﬂﬂyien§tﬁ@@ﬁ@r@heht“Kénibec@nEla pokybenmokxazol Bt can

bd 6844y By dehydrahingnand « ‘%J'OSié“g GiAgs bhereeln. | Ay it
met hod for preparlng?the pol yim de resin precursor,

CapPeeXERs 85 PRé VB FnWE@nre§|nlﬁreg%@So?rcdﬂcobe
obt arpedshyqt h@tf@@@ut@,n %aisiéﬁpaafbpxyimc @@é d case of

%L¥ nhydride with |aF1 npound. . Aci d di anh % g
HE hA £ORBLEPH @Hlﬁﬁtﬁ SFEBRbPES pEFRFRSFRLGE Dby the
gemaa:catled feirtuladi atine csnpauncholfieitdet r ageyhoxyprecursor

‘séyﬂq% % ANy | Q Q?V a%& Rl Al %C$£§ sLrpeture, Byl
es a conp d’stTuc r presént &t
g1ohve foIWbanngbgen@rai ﬁodnﬂ%m.QB)Re[@hén1@@¢hf©ran®KOXyl

gr%]LpR]-Z ( %%}r@)oaili@ Rl g \ a @trdﬁ"’u)r% 1ﬂe&§serﬁé§d Rﬂagz the

whérei n s an aromati ¢ grou " a"
IENE IRy dr %&ﬁﬁP%ﬁ’ ah) oﬂéhn?cp@#g 5nﬁg§aﬁ@l@néfﬁyxhnpgpcursor
steaidtenre .at om{@atv\h@@g 'S an e arannt BEErf1oft 2 10r iiPEByed by

chnglng suc% structure For example, there is a structure
that Ry or Rg is a hydroxyl group, R, or Ry is an amino
group, Rg or Rg, and Rs have an alicyclic structure each,
and “Ar” bonds to Ry or R4, and Rjp when “X” is -NHCO- in
the formula.

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

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

In a method for preparing the polyimide resin
precursor, for example, the polyimide resin precursor can
be obtained by the reaction of tetracarboxylic acid
dianhydride with diamine compound. Acid dianhydride may
be half-esterified with alcohols before it is reacted with
diamine compound.

The tetracarboxylic acid dianhydride having an
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same or different fromeach other; at |east one of R12
to R15 and at |east one of RL6 to R19 on respective
benzene rings are Ar-binding sites or R20-binding
sites and the others of R12 to R15 and R16 to R19 are
each hydrogen, a group having an alicyclic structure
or an organic group having 1 to 10 carbon atonB ot her
t.han_the grou aV|n allc clic struct.ure;
ALiEHEL Lone WL RIOC. RIFLEGERIE SATHRIES (GRTS 1% BETucture
re@meupnhadlbg aheaEDEyGWLngsgemetulefofmulas:ﬂn
%%%e%eﬁ % rmu?r re; and the aromatic group, the
organlc group “ha ing one or nore carbon atons, the
group havrng an alicyclic structure, the organic

group hav Z %5 carbom atons ot her than the

group hav Eé gcllc cture are the sane as

those_in e EH%JaI PR . A specific exanple

of the ar bo yBi [‘anhydri de(Bavi ng an
a

tetracarboxylic acid
structure and a

di anhydmr qg an R
, 9-bi s(3, 4-

fl uorene Ufte such
di car boxyphenyl ) - 2,
7-diadanan1§l-fluorene-dianﬁ%ﬁ?ide,

9 9- bi s[ 4- (3 4- di car boxyphenoxy) - phenyl ] - 2, 7- di adanmant

%ﬂgf 3 gA@Mhygréﬁkﬁﬁéﬂgklc group; “a” is 0 or 1; Ry

di car box
lSaéWﬁaf@WIﬂpﬁého@@) ob%ehlﬁ] JfPURr EAFIATaRRTdOT. d@re carbon

atbek: a@%aom@"l gsaelnd idi-aghydeirde Ravipagean R%ganmr iB® the
12 stru :gge and benzene stkuctur %uch as bk
sa@§’qg ifferent from each other; east one of 12 to

Rlaiaadbewyphem@uybné Gyﬁraganamtwhgbenze@epemanhedrbemzene
. d
eifBY i Busbtufdicachony. 5 adammpt xhpRENQIOCDORRAN G ne

tetTacar ¢ acid dian Having
OtaﬁrsaddhaﬁtaneosﬁhucﬁuﬁeP@ndta d&phﬁﬁéieﬁ@cﬁtbwéﬁggénr a

grbbr acaraxyhbihc acid dignhydrideubaviorg an @Q@Eﬁ@banfroup
structure and an ant’hracene structure; tetracargl (% an

hagdng 1diten A rGade FWa i T Sard Bfdmartath e & retht

albicphenyl ststuctielrere asudaas one of Ryo, Riz to Ris and Rys
bis(3,4-dic rbox pheno )

todléﬂaﬁ%n%yprB eﬁy rlélanhy?ic féc %f%?tugeé(Scﬁm is an
indegarbody-15- @nameneyl@hén@hﬁ)ammmwenvlgmoa@hydﬂmde3rganlc

gr@ﬂg tnlgr%ln ke A1 RABMUANS SIUGIr & A APURving an
allcycllc structure, the organic group having 1 to 10
carbon atoms other than the group having an alicyclic
structure are the same as those in the general formula (1).
A specific example of the tetracarboxylic acid
dianhydride having an alicyclic structure includes:
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

12



alicyclic structure may be selected fromthe above-
menti oned structures having an adamant ane structure as
a mnimmunit. A binding position of an adamant ane
structure nay be optionally selected fromthe range
specified by the general formula (1). In the case of
usi ng a di am ne conpound containing a group having an
alicyclic structure, tetracarboxylic acid ,
SToF anhyef i gas cONRETASE n6 tgHEGHTRavE e arfSal LeycPie (374
d B¢ 4 Ed U GRX e 4y sedii ath@mahetnaganbexyl-te agbibride, and
1'2%%2%6%4@?%0&%3 Ry 92 4LQUR havind, ap.allgyelic
d e oisi(B 74- dietanbexpphenyk) f dadd ent-ardiahhyddr | deying an
- hi s[ 4- (3,.4-di box noxy) - e
aﬁ’%ﬁﬁ%ﬁiﬁdigﬁﬁygﬁﬁ.g’ 1%%@gis 3’4pBBﬁ@¥5hene sStructure;
Cefi eerddyphdrox i biehz eteanh whitiydir | deavin@' - dhs( g@amantane
sE&&@&P&¥¥ﬁn§@Q%¥ﬁﬁﬂﬁﬂ§%%k‘Q%@ﬂ%ﬁ@&bqet@@QaEQ§b5k§fic acid
The tetracarboxylic acid dianhydride having an
ittt dite BTTIRT ufR AAATATFREBr ShE USRSt ! mayPbehenyl
sLIS:JM[EHiﬁLSél ZeguEM t f@ssf ollzl,@\gfi—%gsrre,lt,;aoaifzfa@bogygﬁah@xy) -5,5" -
Firstly, -.brono-5- (\1- mant yl ) -t ol uene an ;i
O A R T e BOt GiEe. hct d=iider go2a2SFhRi3: -
d icmaudd d shg- S-eaGinaon v 1foblehovesyd -by pachlyiedénahydnideacandnthe
and a flLuor ' r ' t o _synthesi :
JLQ%?Tesp%ﬁdi%%£g$@%gﬁ?ad§§%%?§ﬁ#ﬁuéﬁ%nghe§&$ﬁg having  an
alcoryr@siponditpcruze dirdanmde yl $¢ betteabnef vend oty emeove-

mNOeS 00 as dehydradd ORav13gr eact LQMmi ot oned By calire as a
oxjdation reaction of a nethyl group to nake a

MITHREY | A d st %ct%r@l%xtf?o%ltjdﬁhyo‘?%t i o reARPEBRARE
stusidigiacetns; ay dréogiei @ialhe |s&ke=dised peff@tinethe range
t hereon, . th synt hesi.zi.ng 9,9-bis(3, 4-di car boxy-
Sppehce e)d- f,y7%%eaé§ﬁ;§ﬁﬁ}l ﬁP%H‘&'rl%ngIer anhydri de. Al so,
9,9- In the case of using a diamine compound containing a
L] (Badi g canbaxyphanexydephanyld - 2, ¢ di adarmmntyi i
g%ﬁ%ﬁweﬁeug%anﬁy%TLégggan be ‘synt hesi zed by the %C ac%d
difginysiti g s steepdaimimst | y1o f | U Ehe BRSHHENORD hadt hgyclic
stfuadamant ¥hn gnup useabt ai nethby adehyl@d@lic acid
AL OnST Zufeo dladamntyl LLugr enons and pRengl oyersc

structure includes 9,9-bis(3,4-dicarboxyphenyl) fluorene-

dianhydride, 9,9-bis[4-(3,4-dicarboxyphenoxy) -
phenyl] fluorene~-dianhydride, 1,3-bis (3,4~
dicarboxyphenoxy)benzene-dianhydride, 2,2"-bis ((3,4-

dicarboxyphenoxy)biphenyl-dianhydride and the like.

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~
diadamantylfluorencone. The corresponding 2,7-

diadamantylfluorenone and o-xylene undergo a dehydration
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obtained is reacted with 4-fluoro-di nethyl phthal ate
to be etherified. Further, it undergoes alkaline
hydrol ysis and acid treatnment to make a phthal ate
structure. Next, a dehydration reaction using acetic
anhydride or the like is perforned thereon. The
tetracarboxylic acid di anhydride having an adanant ane
structure and a benzene structure qgg be, syntheS|zed

regGtinR Rt histy R¥t o, OFdFaEXRRpIEAH ¥t | pf @ methyl
grdiupydeoxyhenrzene h@%ltmgla@ atiadmm agtecusitruu@t ure Next, a

ey R AP ANE Tt \F b1 REP L Peg Ry hiae Or S like is
pe#fblmedote nmeohy| thyht Svabdtes 1 Furg Herg- bﬂstﬁkﬁﬂ@ﬂﬂﬁrboxy—
ph@ﬁ?% '§e7h39£&%M§%§yfﬁi§ué¥é§%tBﬁ%bﬁgakl&Q makg &, 9,9-

ate structur f1on reaction
blaé| Ag4 adeca cbantyeire e oraleny } ket /s digetaremted. -

1t HeERON g it asYAEhesiZi BY |syBrcies(3ed- &Paﬁggxﬁbllow1ng
phenox di adamant yl - benzene di anhydri de. Th

St?%?racg%b%%‘}/h’c écl|u8r&r1§nr®3d$%%n<?ﬂavhﬁ§laﬁ A arfERrRme Y1

gr%hp?ﬁi@}[ elo}ﬁlﬂéjlr@ecbl pcfysméd ?é@@dwtﬁ_my e ctsyH hesi zed 7-
. e e 0 or

a1 GlabaT ey, b EhET I, Hih o e Sl e enEe i ppenol thus

obsyhmhésizedeabyedhﬁlthaéPfdnomb dimethyl phthalate to be

etﬁggl gé@ydr9§¥t£%£hef¥|uﬂh %eQr%ﬁ?alﬁﬁg &h?%ﬁysh% and

erifie toro- drimet
acFdr tegatnantunder goeke aI&aIthélaliy@ﬁol Sy‘t:,rlsc*élﬁﬁe adiert, a

deEi@@&ﬂ?@ﬁ teamBken ayphthababei St EHRYMFEde NB¥t £thd 1ike is
dratlon reacti on using acetic anhydride or the

pe;f95m¢g thef¢® ned thereon, thus synthesizing
2, 2'PHy s(Bedraddrboxylic acid dlanhydrlde having an

ca boxy en 55 dlada nt yl - bi eny.
ad%man% oY i dgJe ﬁ%}% a%?%e co ggun avg%g a% aﬁlcyaplcbe
Syrstln@mmfé inctlu@eEOlal@mm@um@tmj npa etametar e Firstly,

dlﬁ%ﬁf§§§@é§9eQ¥ tﬁﬁnmfgé'oéhﬂg Qégﬁéﬁiaﬁ@rrngﬁkdé@ure is
em<cal fornmula 1)g R2 7.(4)
sy%¢@§%;zed by the reactlon of resorc1nol w1th 1-
bromoadamantane. It 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.

The tetracarboxylic acid dianhydride having an
adamantane structure and a Dbiphenyl 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 1l-bromo-
adamantane. It 1is etherified with 4-fluoro-dimethyl
phthalate. Further, 1t undergoes alkaline hydrolysis and
acid treatment to make a phthalate structure. Next, a
dehydration reaction using acetic anhydride or the like 1is

performed thereon, thus synthesizing 2,2 -bis (3,4~
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R24 R29 R23 R28 wherein, "Ar" is an aromatic group;
"a" is 0 or 1; R31 is hydrogen or an organic group
havi ng one or nore carbon atonms and when "qg" is an
integer of 2 or nore, R31s may be the sane or
different fromeach other; at |east one of R2Z1 to R25
and at | east one of R26 to Rao on respective benzene
rin are Ar-bindin tes or R31-binding sites and
diGa DoSREr S ERYRZ D B6 - RO ARAN RIS -DoPREIOY hr & WKL i de

hydr ogen, duaam:gfanupohﬁwn@ amvalngcy@rhl G 1siciieatid esofu@ure

a r In 1l to_10Q Lcarbon at ons

qu¥%d%roﬁg %o£ %%m%n gvfn%ygll R ﬁgﬁufgprgﬁepgﬁ§%qﬁﬁ the
fqﬂidmanq @Ehem@lRZGrandaR26) to R30 is a group having
dy%ﬂycbgy%%r%uigrqgture "gq" is an integer of 1 or

nore; the aromatic group, the organi c group having

one or nore carbon atons, the group having an

alicyclic structure, the organic group having 1 to 10

carbon atRgs oth6&3 an thegbmoup havi ng an alicyclic

stﬁacture are Rhe sanﬁ%as t oseléhghe general fornul a
(1)7N2 i 2§Ja compound havi ng
al i K 2une_deIud s: a dlanﬁﬂz conpound

an
havi n and a fl uorene

di (I -adanmgntyl) - f1 uor ene- 9,98 bis(4-aniline),

9, 9- bi s(4F2am no- 5- adamanty enyl )-fl uorene, and

9, 9-bi s[ (4-

am nophenoxy) - phenyl ] -2, 7-di adamant yl -f| uorene; a

di arﬁ"lﬁ%re%%np‘égﬁd Favith g el adeioame SerudtsulCe %and 7a Ra

lsbﬁﬁiﬁﬁ@fDJSNSti?cbﬂ@ﬁngﬂg Yrasp hav1nghone or gmre carbon
anan,y i s p enox nzene,

atghla £ & no* 57 a %%%%fw% o%)m%%nzgﬁ]eﬂ mgly be
thei ammee oaorﬂmcﬁﬁ&tdr&w fltgamreacatdaMthmea’st teesur enandfaR;;
ton%phtgﬁﬁegg §E5g€t858 aﬁg ?hr QHP%%Q%> Vkﬂg gghzene
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othepRenyd &tf U@é“@§555ﬁ8 ¢ 21 .@iseﬂﬁe each. hydrogen, a
amn henox -d|(|- nant , and
ITBHE( aa"?ﬁ“rﬂ) a% 1A pRehBR G EDi ﬁﬁe ; Oﬁﬁ&“tlﬁe group

hakiikg. 1Ato 10 carbon atoms other than the group having an
alicyclic structure; at least one of Rz, Ry1 to Ry and Rog
to Rz 1s a group having an alicyclic structure; “g” is an
integer of 1 or more; the aromatic group, the organic group
having one or more carbon atoms, the group having an
alicyclic structure, the organic group having 1 to 10
carbon atoms other than the group having an alicyclic
structure are the same as those in the general formula (1).

A specific example of the diamine compound having an
alicyclic structure includes: a diamine compound having an
adamantane structure and a fluorene structure such as 2,7-
di (l-adamantyl)~fluorene-9, 9-bis(4-aniline), 9,9-bis (4-
amino-5-adamantylphenyl)-fluorene, and 9,9-bis[ (4-
aminophehoxy)—phenyl]—2,7—diadamantyl—fluorene; a diamine

compound having an adamantane structure and a Dbenzene
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adamant ane structure of a group having an alicyclic
structure may be selected fromthe above-nentioned
structures having an adamant ane structure as a nni num
unit. A binding position thereof may be optionally

sel ected fromthe range specified by the genera
formula (1). In the case of using tetracarboxylic

aci d di anhydride containin roup havin n ,
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birsgg-amiinich S-awemadicgll patnbogy celnsplashy]l ansnhexeced | Bhke. An
heat .resi stance. The %kanine coqpoqu havingﬂgn ali
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seak@tradf | tidenenat irdRgeeafldAFild 1Synthesigg@eral formula
(1§orrespond|ng 2, 7-di adamantyl fluorenone. The

orrespondi ng 2, 7-di adamantyl fluorenone is subject to
a 1Bndehydcaseonfreathyotewtddnamoxyg; ddius dianhydride

SHALAGRLZI NG 00 85 1oy eyl o
“Bi$(4-ar ro- eH§|??§?99dF?1?a arantyl )~ T1 uorend. o e
compeynd containing no group having an alicyclic structure

cad Dbdi sldedr.am rephedoxy)ndheBxbbuid’ -cht ziddampnhyl )group
fluorene can be synthesized by the foll owi ng steps.. .

hagipgt | yant | ygréR¥ChiSphebf RN g attatiatmnt y1° gt dup (4~

aniig inebtaiunednby &,debydr at+eanifeaicéheny 0fphenyl] fluorene,

1 3 EaderRILK oo Lyorsnenengn henl . uoregey _us (4o
aminophenoxy)biphenyl and the like.

In a combination of the tetracarboxylic acid
dianhydride and diamine compound, each of those are
preferred to have a group having an alicyclic structure to
obtain a polyimide resin with lower dielectric constant
and excellent heat resistance.

The diamine 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 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 1is subject to a
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etherified wwth 4-fluoro-nitrobenzene. Further, it
undergoes a reduction reaction. The di am ne conpound
havi ng an adanmant ane structure and a benzene
structure may be synthesized by the follow ng nethod,
for exanple. Firstly, dihydroxy benzene having an
adamant ane structure is synthesized by the reaction of

eEhp(sor |noI with.1-bronmadana tane.tg hydro&xlbenzene 9,9-
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react on hus synthe
2. 2.% SF&a YR %15%3dr%%¥1ng an adamantane structure

am no
ang @1badaﬂam yt)cubtphenlyay ba syeskesiymddsesthe following
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oun t her "than the above- nenti oned
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re@aycaaomfsedtﬂqorlwdg&rh ladatainen ormbll_\,mdj“ x90.bdrkehe thus
met hod o t he ybenzoxazol e resi

R e
1tpn&mhnsnnxscanréeuobiamnedabylbhe téact isgmtgfesa Aiingy 4, 6~

aigyagianghenel 1 commound - whibogch oy posyl gy ao d

oun aci d t ho active ester
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Dihydroxy-biphenyl thus obtained 1s etherified with 4-

fluoro-nitrobenzene. Further, it undergoes a reduction
reaction, thus synthesizing 2,2’ -bis(4-aminophenoxy)-5,5"-
di (1-adamantyl) ~-biphenyl.

In these syntheses, a tetracarboxylic acid
dianhydride and a diamine compound other than the above-
mentioned tetracarboxylic acid dianhydride and diamine
compound may be used for copolymerization or blending.

In a method of preparing the polybenzoxazole resin
precursor, for example, the polybenzoxazole resin precursor
can be obtained by the reaction of a bis o-aminophenol
compound with a dicarboxylic acid compound using the acid
chloride method, active ester method, or the like.

The bis-o-aminophenol compound having an alicyclic
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structure such as
9, 9- bi s(3-am no- 4- hydr oxy- phenyl )-2, 7-
di (1- adamantyl)-fl uorene, 9, 9-bi s(3-am no-4-hydroxy-5-
adamant yl phenyl ) -fl uorene, 9, 9-bi s(3-ani no-4-hydr oxy-
phenyl)-2,7-di (3, 5-di net hyl -| -adamantyl )-fl uor ene,
9 9-
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dr oxy- an1nop henoxy) -5, 5" - di adamant y! - bi phenyl",
1§ éwamlno ~hydroxy-6-adamantyl-phenoxy)benzene; a
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2 Bl CS Wy B4 nof pRARBIOBPE70R; SCERCETEL i 9
ant hydlamdn aslserantbduidiuypleenyghdl, 2, 2'arbibg{aden®- hydrogyude; a
bi§§h98£89898§beREB¥hh'%a@lh%i%ﬁﬁiié%ﬁ%d#dHﬁfB@fdcture 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, 2,27~
dihydroxy-3, 3’ ~diamino-5,5’ -bis (3- (5, 7-dimethyl~-1-

adamantyl)- (3, 5-dimethyl-1-adamantyl))biphenyl, 2,2’-bis(3-
hydroxy-4-aminophenoxy) -5, 5’ ~diadamantyl-biphenyl, 2,2 -
bis (3-hydroxy—-4—-amino-5-adamantylphenoxy) -biphenyl, 2,27 -
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adamant yl ) bi phenyl, 2, 2'-bi s[ 4-(4-am no- 3- hydr oxy- 6-
adamant yl ) phenoxy] - bi phenyl , and

2,2' -bis[4-(4-am no- 3-

hydr oxy- 6- adamant yl ) phenoxy] -5, 5' - bi s(| - adamant yl ) bi ph
enyl; and the like. An adamantane structure of a
group having an alicyclic structure may be sel ected
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setlﬁgtbdke?roﬁhetkm sanngepmﬁa@ilfo@rﬂpmmthavumeaﬁl formula
139damantane structure and a fluorene structure may be
synt hesi zed by the follow ng nethod, for exanmle.
Fi rsiny the. prame- SﬁkIus%m%nﬁnt®4§aEQQﬁw%H% amrgd compound
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amino)phenoxylbiphenyl and the like.

The bisaminophenol 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 and 4-(l-adamantyl)-benzeneboronic acid
undergo a Suzuki coupling reaction followed by a
fluorenation reaction and a fluorenonation reaction to
synthesize a corresponding 2,7-diadamantylfluorenone. The
corresponding 2,7-diadamantylflucrenone is subject to a
dehydration reaction with phenol to obtain fluorene
bisphenol having an adamantyl group. Nitration of an ortho
position of a hydroxyl group is performed on the obtained
fluorene bisphenol. Next, it is reduced to an amino group,

thus synthesizing 9,9-bis(3-amino-4-hydroxy-phenyl)-2,7-

19



bi sphenol having an adamantyl group is etherified wth

2- benzyl oxy-4-fluoro-nitrobenzene. Further, it

under goes deprotection and a reduction reaction, thus

synt hesi zi ng

9, 9- bi s[ (3- hydr oxy-4-am nophenoxy) - phenyl ] - 2, 7- di adama

ntyI- fluorene. The bi sam nophenol conpound havi ng an

adamant a structure and a benzene structure may

01 RIS B9 TERE - Tol | Wity methGd.  PBRSeRap] of [torene
biRigtsniof, hhdnnycawbe@zﬁaﬁtyhagrogpansadamwﬁﬁﬂméd with 2-

structur nt hesi zed by t he e i on of

km?%{ofgﬁnglfiug%o n%?%ﬁgaaaﬁﬁﬁtanéﬁéﬁﬁlJBro undergoes
depB-taiarerhy | adilnantlaa@ctmdtydreaybenzené:hdwe,smtladsm;ezling

'9ib %t %r fhedy 'hha%ihggﬁ¥h8§g %ﬂéﬂgg? AL LODeRZeNe. 1 -

i't “under goes prote n ahd a feduction
fhﬂ%ﬁﬂﬂeon thus synthesi zi ng

1, 3- @hé(3bh¥§ﬁ9%¥pﬂeﬁ81no@@@@@%ﬂa 4Hving an adamantane
dladanant I-benzene or

SQ{W§H%I€3a§ dﬁn@?ﬁﬁpn? gagﬁﬁﬁpyg)may be synthesized by the
foll&wbh@(4mﬁﬂkﬁn 3f@yd@amm@nenoxwmh&nﬂgne dThgdroxybenzene

b sanlno heno ound danman
Ot are SnamaREABAy S Rtbitr o ey PETEARS ized s da pythe
re@h&lohokibmragonehhmu wiioh éxanpheadémestleye or I1-bromo-
3 %L%Xﬁe%%§1gaERSHﬁgnehaVbﬁ% An,30AMRDLYL GHQUP ditained is
synt esli e react IOX P
etperifdery wéhy%bsﬁéwpxwﬂhf lupreonphdapasnagee orfurther,
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ition of a hydr p, i
S Préd™di hydr oxy- Hgﬁ%‘ hKé& XYu ?Igl?%ﬂhu%“e%xﬁf
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vyl

fo&l@wapgsmgtapﬁetﬁ9p pxg@g&ﬁntyfirstly, dihydroxy-biphenyl
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bl@@ﬁ&&@ure Nevet udéé al%oﬁﬁéﬁﬁédthPngﬂa FPERpet grevp, 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-1-adamantyl)-
1,3-bis(4~amino-3-hydroxyphenoxy)benzene can be synthesized
by etherifying the obtained dihydroxy-biphenyl having an
adamantyl group with 2-benzyloxy-4-fluoro-nitrobenzene and
performing deprotection and a reduction reaction thereon.

The dicarboxylic acid compound having an alicyclic

structure includes a compound having a structure
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20 represented by the general formula (4). A specific
exanpl e of the dicarboxylic acid conpound having an
alicyclic structure includes: dicarboxylic acid
havi ng an adamant ane structure and a fluorene
structure such as 2,7-di adamantyl fl uorene-9,9-bis
benzoi c acid, 9, 9-
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2,2"-bis (4-carboxy-phenoxy)-5,5"~-di (3, 5-dimethyl-1-
adamantyl) -biphenyl; phthalic acid having an adamantane

structure and an ethynyl structure such as 3-(2-(1-

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~-
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di met hyl adamantyl )) et hynyl ) pht hal i ¢ aci d,

3-(2-(2-(1, 3- dinethyladamantyl))ethynyl)phthalic

acid, 4-(2-(1-(3,5 21

di met hyl adamant yl ) ) et hynyl ) pht hali ¢ acid, and

4-(2-(2-(1,3- dinmethyl adamant yl))ethynyl)phthalic

acid; isophthalic acid haV|ng an adamant ane structure

and an et hy E%I structure such
digethyiadananant vl %@meh%%m%awcdraﬁ%d (& (2-(1, 3-
dl(n%taglaaaamahﬁylhy@wywpp@ﬁﬂﬂlﬁc agtdd; 5-1(5%p(hlhallc acid
n adamant I% ethﬁ % % |§ﬁ$hthallc aéld, 5-% -gZ- ‘ N

S Aanrity | FECRINY LIPS UM 1 a@rd, 7 (3501073, gtructure
sudhnmetshyl adamabt ytahet bybyddh gopht hedplctlecii; acid, 4- (2—

afaakecrh g g et oo el

adpgephyhattoyayi biseaplitsale (2- acid, -(2-(2-
adﬁaﬂna?ltgiﬂ@%ﬂ?%?ﬁ?ﬂ@%ﬁ(ﬁéﬂ@ynyl) dsgphthal i C4ﬁ@2—d(,1 (3,5-

tere alit acid aV|ng an adamant ane structure and
dlé}ﬁthéiﬁ%syﬁngﬁhb@wi@z t

e RN blg 1acaaana4113217 (2= (1,3
dlﬁbﬁMQYhaéﬁéﬁﬁﬁlhﬁé%ﬁyﬁyl?%sl Néhii&c acid, 5- (1 (3 5-
ere a ac

CH S SR R D AN R e R 22, daf(lg’
153681méth§13daﬁam9yhy]eﬂMymma y&@ghﬁﬁammd)terephthahqld

ter% ?Qgiéh Hkkeh Eﬁéh%i a88§QnP§Mér“%é¥h6¥u§QP”£M& an

P Ure- ant efh | ““structuré such
etBypgli(1- dlanﬁhtybﬁ@thynyl)phﬁh&hlc aci das 5-(2-(1-

d t hal 4-(2-(1- - (2—
AR A S i e

adgparbt v e }éi”ﬁy%i//ﬁﬁ%@lﬁ%@@%l%m d; PSéPnt hal i ca@d1-(3,5-

diha¥hRbadamahapanf ¥thehyuct @f@pl’&tﬂda]&[b awy: 5-5t2-( @f;me 3-
anan t hal i

i G T S04 Al Py R R Py Lop RISl R derhd Ce Like;

phBhe2i¢lacdiahantyh) enhyhipmengephtstratuict vae dndame ethynyl

st?u(:%ugg s@cﬁmaa%t yi-)i’] —twflﬂa)ma{r&%ﬂr}tetwyn%la}%h@hallc acid,

terephthalic acid avin |anantyl structure and an
3- é?hﬁ yglgﬁgggyh}%tgn@ﬁl thallc acid, 4-(2-(1-

dlém(aatgzh;gta?amy nekdynyl ) terephtdhal i c aghd, and &H-(22-(2-
ok amatd ehvmylercptufeloarl gy phtnalie.aarg
distpucylr etrsathrasand an ethynyl structure such as 4-(2-
13a96gnlAc b ef Lammnty) st bypyld phthalic acid, 3-(2-(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-(l-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-(l-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-
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tetramantyl) ethynyl)phthalic acid, 4-(2-(1-
tetramantyl ) et hynyl )phthalic acid, and 4-(2-(2-
tetraamantyl ) et hynyl )phthalic acid; isophthalic acid
having a tetramantyl structure and an ethynyl
structure such as 4- 22 (2-(1-tetramantyl)ethynyl)

i sophthalic acid, 4-(2-(2-

(2 dir ERRaRTo S %fﬁ%@% 7P bha T e 0, ahads. (2 (202"
tetehmanﬁyﬂyéﬁbynyhyi3®§m¢mmlm¢|c aci dactiérepht hal i5c (2 (1—
te%%%ga uai ngh%%yfflsgnh MalftrUCture and anc§thy@yl

ruc
tesrapaflyi eetlavent yl jevinymyl )¢ er ephtihal iteraphdhadand acid

ha§iﬁ eﬁ %@EEQHQH%%%)%ﬁmﬂB@%%§r§H8tQﬁ{'gtﬁgh? stru ture

1 SO alic acCl aving a |adarranty str ure
sugh et h?n;&? (5reeeramenybhe deyael)Xqeghthelic ac1d and

5- l@baql@na@w!maﬁﬁ ym/&a hadd S0 Hﬂall?c (ac@a (11’s:bp'hthallc
bladanant )et ynyl haI|c aC|d 4- (2-( -(1

acpilada % ) €t h % U(f Urs 2 8(1“21 ( B ethynyl

stbuadaﬁantyl))ethy@u&ﬁphthal|c &Qid 3-(2-(BA®A3~(1,1"-

. 5,315y 1 Letranet d t th t hal ,
oigdefedey) B BT et LG Fit Pl o) PRS-
blbdaManumlyleﬁbﬁmwwrghﬁmﬁﬁimﬂ| c aescdd, 4- (2- (4~(2,(B—(1,1" -

b1£§a§a§t§ ﬁﬁ% t&{é}iﬁfga”ﬂmxglb)ethy”y&) “}a' hC1/-

tetraneth

bl@ﬂa@aﬁﬁﬁwl ?Wﬁé@ﬂ/k@ﬂﬁvpﬂﬁal i c aeFddsi sophtdraldd 7adild 1’ -
(3hayBngs a—@é@ﬂ@ﬁ@m ¥l stdastane,and ety WdHthalic acid,

3 25&5 5l 1P3Cb$»a%sja'n%nt‘§ﬁ558é’e€fﬁm91)usopht halic acid,
blédéﬁa(lﬁym 1& £ oy aelay@nt tyd ) )@t hy nyddidopht hal- @-agi-d1, 1" -
(53 e dis AL ot v QBB S 981 s,
and (2 (7- (1,1'-(3,5, 35 62=tat flamethid, 5,37, 5" -tetramethyl
blgaéxqéﬁ’@piyi 9&%@@%&&%@ halig gci d.i bdidd-161 Lacia
haWr‘é%lar?anPﬂ/P‘)’iﬁ‘T%‘tlﬁykyIs)tlré&ﬁ?&h‘t%l #Rd &g gethynyl structure
subh(2- @& (1,4~ t£3(55 8, P -peidameitdiyl) ) ethynyl)lsophthallc
blad%ﬁgqﬁyzl)he%gxgglhg%gg@ ??g ?%nyg 1sophthallc acid,
5- b2 adamaht Y1) addmaryd y 3 ssopHtshat li) dsophthalic acid, 5-(2-
(2-(1,1’ -biadamantyl))ethynyl)isophthalic acid, 4—(2- (T~
(1,1"-(3,5,3",5" ~tetramethyl
biadamantyl)))ethynyl) isophthalic acid, 4-(2-(2-(1,1"-
{(3,5,37,5" -tetramethyl biadamantyl)))ethynyl)isophthalic
acid, 5-(2-(7-(1,1"-(3,5,3",5’ -tetramethyl
biadamantyl)))ethynyl)isophthalic acid, and 5-(2-(2-(1,1'~-
(3,5,37,5" -tetramethyl biadamantyl)) )ethynyl)isophthalic
acid; terephthalic acid having a biadamantyl structure and
an - ethynyl structure such as 5-(2-(3~(1,1"~-
biadamantyl) )ethynyl)terephthalic acid, 5-(2-(2-(1,1"~
biadamantyl))ethynyl)terephthalic acid, 5-(2-(7-(1,1’ -
(3,5,37,5"-tetramethyl biadamantyl)))ethynyl)terephthalic
acid, and 5-(2-(2-(1,1"-(3,5,3",5" -tetramethyl
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acid; terephthalic acid having a biadamantyl structure

and an ethynyl structure such as 5-(2-(3-(1,1'-

bi adamantyl))ethynyl )terephthalic acid, 5-(2-(2-(1,11-

bi adamantyl)) et hynyl )terephthalic acid, 5-(2-(7-(1,11-

(3,5,3,5 -tetranet hy

bi adamantyl ))) et hynyl )terephthalic acid, and
5-(2-(2-(1,1'-(3,5,3.,5"- ramet hyl . 23 . .
o S BV RY A FFESPERERAT c A pRPRRFRECaci 2L
havavingrarmdadamanfily ststictotrer endnd shphehyteyhyhystructure
Lﬁ&{ug UKe oS h S,
° 3-(2 % 4-( 2aggna%t ? B %% }5 ?RX% tqﬁqﬁﬂ|QPEﬂ?%fc acid,

3“3(2(-2 AAY2daganartyP ghyﬂ; EYBYRYAYP bmhm:u@ca@: dd- (

@%n@%t %pﬁgagﬁvéxh Hgﬁmxhiﬁgbyeyl)enhhﬁllc @Ekﬂ+
- adamant pht a%ethynyllf thalic acid

ad@n@gﬂa@.g@epglgethyny dci (2~ (4- (i (3,5—
dﬂﬁdﬁﬂjﬂddﬂ%@ﬂ&@ﬂy bh@hgmybkﬁphymythMéhﬁélCa@gaﬂ 3-(2-(4-

AP SRR P aRAREHL) ??E%M?S%if%%&?l}%%h?u%@d 4-

(2&dM&(l$%3 5~dimethyladamantyl) )phenyl)ethynyl) phthallc
(4-(1-(3,5- d|nethyladanantyl))phenyl)e hynyl p I _

acligf, acid 4 (2 (4-(2-(1,3- di et hyl adaran K? &%e ) ’3

dhmﬂ@hyﬂaﬁ@W@hévﬂt nbedyl3etlynyl) phthalic aCld

4(—4('1(—%1d%%'ﬁ%ﬁ}tl)(bkeﬂgg9¥}‘gﬁ19ﬁ9m’é%ﬁj%ﬂyfyﬁ)ﬂﬁ%fﬂ: | £ Ag) d3
4(44C4Ztﬁdéﬂéﬁﬁﬁ%9P¥%ﬂ@ﬁ6k9?%ﬂéhy?§%Y%%%&?ﬁ?ﬁﬁ¥%ﬁ|%Pld 4-

(2aqi4d (44-(1-adamantyl) phenoxy) phenyl) ethynyl)phthalic acid,
o2 (3L agamit) 1) Leneneyy)phery] J &t fugw Dot et
ac4d(2- (4-(4-(2- adanantyl)phenoxy)phenyl3ethyh&+}®hthal3,5—

di eﬂ%?ﬂ%da aﬁg §§ é ggeﬁpﬂ% Y?S ¥%§ly?§ a01d 3-

(2adidd 34 1, n - (4- (2- (1, 3
dlﬁbmgyn%b@ﬁaﬂagnyb%%@ﬁ?ﬁ9X%E@ﬂﬁnyéaﬁymynw@ﬁﬁﬂai&&Iébld 4-
aci
Zdlﬁetﬁylédgﬁa tyl)) phenoxy) phenyl ) et hynyl ) pht hal i c
diaeitthylaaadadt {2} [ dhédok @) PleByl)ethynyl)phthalic acid,
i met hyl adamant yl ) ) phenoxy) phenyl ) et hyny}) ppht hal _ _
angmd i sophthalic acid having an adan%npylm ? cﬁﬁrg”g

dimpghylagheaptst hyRyenexry Ueberel seichyasl Molihqliq1-  acid;
ls@gﬁ%ﬁanxb)pagmal)§£GYHgI)hﬁoanQ@éﬁ@ BCi gl rdefidrd 4-dds  a

orgogEnL pheny| et il ) op el € acl 5 (40
adamantyl)phenyl)ethynyl) isophthalic acid, 4~ (2-(4-(2-
adamantyl)phenyl)ethynyl) isophthalic acid, 5-(2-(4-(1-
adamantyl)phenyl)ethynyl) isophthalic acid, 5-(2-(4-(2-
adamantyl)phenyl)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-
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adamant yl ) phenyl ) et hynyl )i sophthal i ¢ aci d,
4-(2-(4-(1-(3,5-

di met hyl adamant yl ) ) phenyl ) et hynyl )i sopht hal i ¢ aci d,

4- (2-

(4-(2-(1, 3-di et hyl adamant yl ) ) phenyl ) et hynyl )i sopht ha

ic acid, 5-(2-(4-(1-(3,5- .

(21T AARTRILKEN LD 5 PURK LN SPPSORLAS T e, 5-
26446246113adamenhyﬂaghﬂanxybpmphehy¢§ky¢m&md$¢§nﬂﬁﬁﬂmﬂ
ack¢ acid, 4-(2-(4-(4-(1- (2= (4- (4-(2-

5-(2-
adanant henox hen et hynyl )i sopht hal i ¢ aci d,
ad@m@thAX ﬁgnoxy yhgnyly %hyn¥l¥1%oph€%allc acid, 4-(2-(4-

(4C41(23adamant yl ) phenoxy) phenyl ) et hynyl )i sophthalic
dl(ﬂ?tgxle@a{ﬂfnaaéhmw%ﬁéﬂ%ﬁwbh%mmbé% hySRRY § Rt g id,
N Sdtl I sh(ﬁ A (ﬁegz- hyn 1.SO hall
d%e?g'?f?&é b RREDET L BOERE RO PHRY LA HRORY) Dt %apﬂjemsld
S-dehyAyl(ti-goptiBhatic acid, 4-(2-(4-(4-(2-(1,3
dlﬂg@gwggg@@&{s g%gﬁz}gygggwﬁﬁy&ﬁﬂvmQa&mm I id,
anélnethyladanantyl))phenoxy)phenyl)ethy%y!%1%%ph4h611@-3—
dlﬁ@kﬂylaaﬁﬂaﬁtQZT ?héﬁo&@fﬁﬂeﬁyl eth yl)lsophthallc acid;

hyla amant henoxy) phe yl )i sophthalic
teggpgth a@éFepﬁ?H%ll H%b ﬁﬁ%ﬁﬁnéa ﬁ%§PC€PF%ct%H%e a

phanglathphgmylethyﬂytcstf@cturessunh as &8 (2- (A2~ (4-(1-

<YLY phBRGRL S ER ?’%eﬁére PORY1 S Bt naf 7 2
adamadty5)p2ep41[gthynyl terephthalic acid, 5-(2-(4- (l—

3(§ élﬁbﬁﬁghxhéﬁ§ﬂ§%1y%@ﬁgﬁﬁﬂyé%ﬁ%ﬁ?ﬁ»ﬁéﬁéﬂﬁ%ﬂﬁf%ﬁ'C acid,

5- d?nééﬁy?a énéntyl))phenyl)ethynyl)terephthal|c aci d
dlﬁeéﬁyladamantyl )phenyl) ethynyl) terephthalic acid, 5-(2-

4% a?ag%‘ri{@yL%@%gr'?c?Q&’%ﬁéﬁgﬁyefyeeﬁ;rpmygggeegh%ht haI i
acadanantyl)phenoxy)phenyl)ethynyl)terephthaJSf el 4t (4

ad§§§§§V§§?ﬁé%§%¥§§?énﬂiE@?ﬁ%ﬁ?ﬁ?ﬂ%ﬁgﬁﬂ%ﬁéﬂ¥%“”9@ld 5- (2—
d5{f2{ 4 4 (2-(1,3

difkaBryhyhadanent yi plonenpxydahenyddefhynwddananhinal ic
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-(1-
diamantyl)phenyl)ethynyl)phthalic acid, 3-(2~(4-(2-
diamantyl)phenyl)ethynyl)phthalic acid, 4-(2-(4-(1~-
diamantyl)phenyl)ethynyl)phthalic acid, 4—(2~(4~-(2-
diamantyl)phenyl)ethynyl)phthalic acid, 3-(2-(4-(4-(1-
diamantyl)phenoxy)phenyl)ethynyl)phthalic acid, 3-(2-(4-(4-
(2-diamantyl)phenoxy)phenyl)ethynyl)phthalic acid, 4-(2-(4-

(4-(1l-diamantyl)phenoxy)phenyl)ethynyl)phthalic acid, and
4—(2~(4~- (4~ (2-diamantyl)phenoxy)phenyl)ethynyl)phthalic
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acid; phthalic acid having a diamantyl structure and a

phenyl et hynyl structure such as 3-(2-(4-(1-

di amantyl ) phenyl ) et hynyl ) phthalic acid, 3-(2-(4-(2-

di amantyl ) phenyl ) et hynyl ) phthalic acid, 4-(2-(4-(1-

di amantyl ) phenyl ) et hynyl ) phthalic acid, 4-(2-(4-(2-
dianantyl)phenyl)ethynyl)phthal|c acid, 3-(2-(4-(4-(1-

G? i ”ify'f?ﬁ enoxy) phenyl ) et hynyl)pht hal Cs%%'u%me and a

2 — .

pdéhxhaﬂhmmMﬁl)pheﬂaxwrpheayl)ethynyl)phthal|c att Q- (1-
df% tw1)phen et n -(2 ( -(2-
T sy SRR RS 51 Fury v ?C'? -
dlAa“rr(a%"tg/gl @ﬁeﬁéé‘?b@ﬁ%&&%' ggpgﬂemi@eeny?&wyny: éphﬁh@i (2-
digmantividy @hﬁﬁaléetbar@ﬁ% éﬁﬁgzhwaéwucﬁm% su‘&h Zsld-(4-(1-
dldangazrt(yzi @hendkgzrmntewwbenyh}m hyayhimppﬁﬁ]@id fo zac(znl- (4-
ic aci
-(?%.d((% Tevn RiaRcyy) BRERVH EHIVAVH | SORptTRl i€ Saidr o
5 (42~ (44 azdldmanugﬂybhphexy pbehyhyéﬁhgmphli&bphthﬁﬂxt
é‘L {2-(4-(4-(1- e
énantyl)phenoxy)pheangethynyl)|sophthal|c SC|8
dhﬁmggtgi phenoxy)phenyl)ethynyl) isophthalic acid;
téf%dﬁ%ﬂ%l%@anéﬁhhph%%@%%bphgnyalgﬁgMByh)'§€¥E%E64é0 and a
acid (2-(4-(4-(1-di amantyl ) phenoxy)
pﬁﬂﬂﬁ%ﬁtﬁépﬁﬁnyl)l§66HFHHFPC acPdClhand 53¢ 2- (4- ?ﬂi%2(4 (1-
dltcanaamrwybh@hem@éyhphemytéeébuﬁuh1%tsop?&h@]t ic meizh (4
ere structure, a
SRS e neRr Lt ReRh BRRELY ) S o B2 LA
duﬁmmm&wﬂypbpheaylpbehymybyhgngbhthaephthglcb acid, and 5-

25- (42- (44 %Zd Qh?ﬁ%g&%%@ﬂ@%%ﬁéﬂyﬂyé%%;?mmg&&hallc

a%%mﬁ%almfen@%
e 12t hiAy1( 4- (%th@t@@@ntyl ) phenoxy) phenyl)3-

eSS AR IaL 6, Srich BBl el 2l ﬂzr:gg zir o-to-
tegueimaas y3y pReffd | dthynyl) phthalic acid, -(4-(1-
tet‘%%a?n%%%“FEBESWF*%&EWFE9&%.c S ZE?{QE‘% (2-
tetepramanily P Ehﬁhipféﬁ/hyh Phphahifi c asdidd, 43 £2< ﬂ‘lﬂz‘l (1
tett%ta&@ﬁwtlyb)@hggy, bﬁghymyéiﬂpﬁp@}pﬁt@ﬂﬁc acid, 3-(2-(4
4t é& ﬁ%ﬁﬁ%@Bwéhsﬁzwaﬁghw%%y%m%h%mffbalalcq daCld 4=
23-((42-(@4-(1-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-
tetramantyl)phenyl)ethynyl)isophthalic acid, 5-(2—-(4~(2-
tetramantyl)phenyl)ethynyl)isophthalic acid, 4-(2-(4-(4-(1-
tetramantyl)phenoxy)phenyl)ethynyl)isophthalic acid, 4-(2-

(4-(4-(2-tetramantyl)phenoxy)phenyl)ethynyl)isophthalic
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(4-(2-tetramantyl ) phenoxy) phenyl ) et hynyl ) pht hal i c

acid, 4- (2- (4-(4-(1-tetramantyl) phenoxy)

phenyl ) et hynyl )phthalic acid, and 4-(2-(4-(4-(2-

tetramantyl ) phenoxy) phenyl ) et hynyl)phthalic acid;

i sophthalic acid having a tetramantyl structure and a

phenyl et hynyl structure such as 4-(2-(4-(1-

t%tranantyl)phenyl)ethynyl)lsophthal|c acid (1-

2c4%r2-(4-(2-"tetramantyl ) phenyl ) et hynyl )i sopht Har & (4
teaaamﬁnﬁyQZpbénéiy phenyl)ethynyl)isophthalic acid, and 5-

ST MRS R g

aca@pdte¢e@@t@419@ @p&d having a tetramantyl structure and
a 1 et pRERYI¥E) PAENOXY)Rhanyl et hynylbhsophy bali os apj dys-

tefxapantsly BhPRKRhE YRy PRENESTSRIERY @t IRFAA) i s%‘ph%”h%ﬂ‘l

te%r%ﬁaﬁ@yd 5eﬁ§l(étﬁ§n§1 tere hthallc ac1d - (2-(4-(4-
tranant ?henoxx% he |so ht aC|d .
8t§am€§ i e?g EP allc 01d,

anﬂhenyl)ethynyl)lsophthal|c aC|d terephtha5+C2ac4d

«<ALH0G-0) ) ELERTRO! o 80T YEL MRy PICL - GpihEmM &1 YTV 2cs;

structu
phteelamantyidphémpidrat hyay| piadepathal i csaciidture and a

phén&%eéﬂyﬁ%l te%ﬁﬁﬂﬁﬁﬁﬁkgpheQMéﬂeth%%yl)tﬁfﬁﬁh $@l33 1,17 -

b LA kB F b ABRVTBHERYF) &L H nyl FE&Repht KAt -7
1aQde1aaBﬂa5t§2}(ﬁhéAVIQethvnVI Yphthalic acid, (4-

pﬁﬁhgn é@i)i g%ﬂiq&geﬁjagj%ﬁm%%‘f%w%ffﬁﬁm halig aC'4d

4ph@ﬁ¥ﬂeﬂhyhyhdSMautYhTEph@mhlbstﬁydjﬂxphﬂﬁﬁlﬂg]_ac1d 3-

2b¥@d§ﬁaQﬁyh)l?§eri)eShy i %@ ljc acid, 3-(2-(4-(2-
( - bi'adama pheny phthallc aci d,
biadepapgyl| BlPllefly @ﬁlafam t@/hﬂ)l)@myl yag¥ymy| )Phtdrals o2

(1a¢rd,345(2¢ 5/ _tetrameth
blgéa{ngn§zlg>,) Biadarpntyl f henyl ety ) pht nal f ¢ .
1bﬂadaaaﬁtyr)5)phenyhmethyhyl)phthal|c aci d,
gl B SRR Yy e
141(24§45(3' $17uetyanstizyl 5' - t et r anet hyl
blgaaﬂlaﬁﬁmyb PhohenyLy ey Ry nybn M had | g caei, d,3- (2- (4- (4- (3~
(1 1 —blgda%antyl))phenoxy)phenyl)ethynyl)phthallc acid, 3-
(2-(4-(4-(2-(1,1"~
biadamantyl) )phenoxy)phenyl)ethynyl)phthalic acid, 4-(2-(4-
(4-(3-(1,1’ -biadamantyl) ) phenoxy)phenyl)ethynyl)phthalic
acid, 4—- (2= (4= (4—(2~-(1,1" -
biadamantyl) ) phenoxy)phenyl)ethynyl)phthalic acid, 3-(2-(4-
(4-(7-(1,1"-(3,5,3",5"-tetramethyl
biadamantyl) ) )phenoxy)phenyl)ethynyl)phthalic acid, 3-(2-
(4-(4-(2~-(1,1"-(3,5,3’,5" ~tetramethyl
biadamantyl) ) )phenoxy)phenyl)ethynyl)phthalic acid, 4-(2-
(4-(4-(7-(1,1"-(3,5,3",5" ~tetramethyl
biadamantyl) ) )phenoxy)phenyl)ethynyl)phthalic acid, and 4-
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(1,1'-(3,5,3 ,5 -tetranethyl biadamantyl) ) ) phenyl)
et hynyl) phthalic acid, 3-(2-(4-(4-(3-

(1,1 - bi adanmant yl ) ) phenoxy) phenyl ) et hynyl ) pht hal i c
acid, 3- (2-(4-(4-(2-(1,1

bi adamant yl ) ) phenoxy) phenyl ) et hynyl ) pht hal i ¢ aci d,
4-(2-(4-

4- ~L' - bia t h [)eth | ) pht hal
e 4<3é§§2 4163 dagmat 1) Lehenpxy)phepy! ) et hynyl) pht ha
leMamamawﬂyl ppben@yyppheyyb%enpymylmeMi&dmc acid, acid;
4- 1,
lS% g%éﬁf( ?§;dgen%§l§%henyﬁs yny htE FPgtgge and  a
phgncfzet(rwn@d (2-gUguet i@ 5, 3sush- tetarSanethy =(32(1,1"-
blghéﬁéﬁﬁxﬁg bhkﬁ§§$@%M H?@?XE%EBBMQYi%Dh£$@@'C @3 (gl (a-(2-

tetranet
lbﬁadgﬁéﬁﬁypp ¥p éﬁeﬁpybh@hvyyyéih@%@WS%m%h%|.%C%qu 5-(2-

4§W@ -41271 @%;@?aﬁénﬁ%i(lgﬁenf 5E3yn§l)ifﬁg$ﬂﬁﬁiﬁ@ acid,
ia X e c acid
S BN AP AR AR L R TR
acﬂmenylethynyl strudtype (duch-as, 4:{23(%,373; iﬂrﬂétramethyl
bl%d%g\% ”tgl%%ﬁh%% LehDXDY) ) LggRhL hal ke agid, 4o ~(2-
(111 bi(3damant yl yrpheayerervhynyl )i sophthalic acid, 5- (2-
blg%a&én&§a% 1 BhadamRatyl )y phesybh et iyny! Licsepht hia o4
151(2 @45e§ &N Itssraaaﬁaﬁﬁyl))pheny|)ethyny|)|sophtha
bilaGlamaete. )49 @Zebgﬂ  éthindly (SophBhabict ebiayethyl2- (4-(2-
bHanga% él)% ?eg%§% %gyﬂyl)lsophthallc aci d,

4-( 2- t et r amet hyl
b1b@amamawﬂyl)phphgmybyhyhyhyh$ogbphaha¢|@cadhd 4-(2-(4-(4-

5-62-¢4
Pihedyi TetgyTTopRTRar e BATRF LR R SRt
aceﬁ 1'-(3,5,3,5 -tetranethyl (2-(1,1" -

blB@@ﬁ@ﬁ@@ﬂ%'bhkﬁBQQthéhpyﬁét%y§99hl§@@h@h£$i@,ac1d 5-(2-

4(§ (i T bladanantyl))phenoxy)phenyl)ethynyl)|sophthal
biiadamaeitd,l)4ph2nbdy(dhéBy Llethynyl) isophthalic acid, 5-(2-

gl%gqgazﬁy&)Lghegoxy)phenyl)ethynyl)|sophthal|c aci d,
bladgmantyl))p%enoxy)phenyl)ethynyl)1sophthallc acid, 4-(2-
(4—(4~-(7~-(1,1"-(3,5,3",5" —~tetramethyl
biadamantyl)))phenoxy)phenyl)ethynyl)isophthalic acid, 4-
(2= (4-(4-(2-(1,1"-(3,5,3",5" -tetramethyl '
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-(1,1"-(3,5,3",5"-tetramethyl
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b|adanantyl))phenoxy)phenyl)ethynyl)rsophthal|c acid,
5-(2- (4-(4-(2-(1
b|adanantyl))phenoxy)phenyl)ethynyl)lsophthal|c aci d,
4-(2- (4-(4-(7-(1,1'-(3,5,3",5 -tetramet hyl

bi adamant yl ) ) ) phenoxy) phenyl ) et hynyl )i sopht hal i ¢ aci d,
4- (2-(4-(4-(2- (1 1 -(3,5,3,5" -tetranet hyl

-G AR A S g e 2
1bﬂadaﬁaﬁtﬁr)ﬁ)phehoamémehyl)ethynyl)rsophthﬁl|c aC|d
blgaggaﬁt%%) ?f&éﬂgﬁééé?%%%ﬁﬁT§ %%yny |séﬂﬁgﬂa¥%c ac (4-
(3tédep hrhaapléma@tmlhbrah@@osry Ia@lrayﬁa)rﬂ@hyrstlr lrcetltméﬂ%tr@dha:

ac@aenylethynyl structure such as 5-(2-d4eA3d 144l (2- (1,17 -

bladanant¥ %phenyl)ethyny )tere hthallc aci d,
blgdegapgy% )phenoxy)phenyl)yethynyl)terephthalic acid, 5-

(26142 4biadamamtyl3)phgny$9sﬁé?f?maﬁ rgflepht hal i ¢ aci d,
blsri%%raﬁérrt§ j bRk SRRy hbr s 4 PRt i e acid, and
5- 55_2624644622 (L,L"-(3,5,3 ,5 -tetransthyl _

o123MR0 Y1) hRRSRY) JELIYTYADA Sk PRI R8I acia; ana

the3-Yikel' - bRadadameptpiphenoi)phenyd§ eehyaisdyr ehephnfa an

alkbGc1aei dgtdub2ubd- (4a(2- 6L U'selected from the above-
bladanantyl))phenoxy)p enyl)ethynyl)terephthalic acid,

megtl@ge@l S(t4rU(CfU(rfsl a(tgtrgg 3an5 ac{aglapgﬁétfahyqtructure as a

mibiiadanant yl.) )z)tpdstﬂrww;) e et We)drem%pjtwtt{eald;ctr onally
etra

sel R ) S AaNEs S RERFLE BRI i o BRTRERT e £0mula

(lacid; and the |ike. An adanant ane structure of a

group, haylng.an, aki qyel s strcd UBQ ﬁﬁeﬁgte%cﬁﬂaound

fromthe above:. mentione structures g an
copfahBhfaned stF LR Ur 8agsNg AN ﬁihwmltc AYiHeiwee, the

dipasbbkonitheeef dmpokedeptdanadiningselecyedubr aavtihg an
jphange. speci fied by the general formila %1;. [ n ;he. .

EEEATHR R R SO0 afnohEfiol. Colfpoting® TRBAYAF fi id
compgundp bautagnamg até cycdum sdvived wre,altikgyclic structure
includes 9, 9-biscarboxyphenylflucrene, 9,9-bis[ (4-carboxy-
phenoxy)-phenyl] fluorene, 1,3-bis (4-carboxy-
phenoxy) benzene, 2,2’ -bis| (4-carboxy-phenoxy) -
phenyl]lbiphenyl and the like.

In a combination of the bis o-aminophenol compound
and dicarboxylic acid compound, each of those are preferred
to have a group having an alicyclic structure to obtain a
polybenzoxazole resin with lower dielectric constant and
excellent heat resistance.

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 Il-bromo-3,5-dimethyladamantane, and

~({1l-adamantyl) ~benzeneboronic acid undergo a Suzuki

coupling reaction followed by a fluorenation reaction and a
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di carboxylic acid conpounds contai ning no group having

an alicyclic structure can be used. The dicarboxylic

acid conpounds containing no group having an

alicyclic structure includes

9, 9- bi scar boxyphenyl fl uorene, 9, 9-bi s[(4-carboxy-

phenoxy) - phenyl]fluorene 1, 3-bi s(4-carboxy-

phenox enzene bIS[(4 C box phen B

R hens 1ol (g | TREChTRL Y Do akbrBiisr 27
duﬂ@§M@m§ydféWDm@pbeﬁol conpound andZ2diedi boxytdmachgdl -1-

qEReNng £ 168600 Lhose are preferr e, o haveng oroup, 7-

avi n ICC C structure to obtain

dlﬁ&l%@ﬁi’éi@éiﬂ@lr@npé@l n wthoFower di ’évécﬂH% eonsreRryl-1-
acddint§agehhenrtnieat iresssdpnee. tgh%.dﬂéﬁyé¥¥€ﬁchp P&48tion

d_havi ng an adamantane _structure and
Wlft%ung%g‘é(l greﬂlé G-& rBy°BEaLYnf hESFSRE ﬁirme*ifl%l dibenzoate
hdﬁithWMﬂ?aﬂEmFﬁdylf@ﬁo@;ﬁnplkikiiiﬁélMde?byQﬂﬁ Bnd -acid
y tol uene or 1-bro amant ane,
e REETRRY | dog o e el PREERSS, o T GVREREREA 188 0. o-
blsuﬂubarboaypbhagyﬂéaét70diﬁdbm@mgﬂlbylaof®u@renat|onAlso,
.0 2 enona c
o e 0Nl RRn AT LB ovish, 15 an
mzlerm@rie@ts éleﬁﬁﬁ:ﬁyllt pf ééaﬁﬁhnypmngbr@%munorh%ynthesm,

iscostiespondidgy2c k- diradaranbyhbbyer enone Rethyl and then
yl -1- adamantyl )fl| uorenone is su

ct
SUPQegtdéﬁydFiﬁggﬁnﬁea%¥¢%ﬁﬁy%ﬁ?Iwaﬁéth?Tl%eﬁfﬁéF@ePE “thus
sy@hhasmzébuorene d@uepbyb[dnbeQZBakg phans 0g) €¢henyl -2,7-

amant ou kal,i h I and_ac
d%ﬁr ea ne&b are’ rn%dg e¥g62 X%y% %%%%%)rphenyl
2,994 ( Bb§6dlmatbaiylphéﬁyhmt217 ﬁla@aﬂaﬁtyl fluorene

Al sorp o f Liyorene Rhsehenaly hayihg.Ad adamagt ¥n H@MRantane
which s an |nterned|ate react ant of bi sam nopheno

stERpYtRd28¢nBhesNEene| sLERRERF ¢ BEYWPE hSynthesized by the

fo&lEMdQQOTMﬁﬂiﬁiC a6t d etrampyk . an@ﬁhhﬁﬂ4zsu@i@ydréiybenzene
al.kal i ne hég % s and_acid treat

haddRbheszed 8 g 5PEF (45 EAPD %eph?sﬁox?ﬁn%%%lﬁdz &y the

re@n&dan&mﬁylré$uoczmmi with l-bromoadamantane or l-bromo-
3, %u%f@%i%&é'géﬁgﬂﬁx 3>d?§f§¥#%% enzene 1s etherified
with methyl 4 %q%%r%benzoaggan allngr§§§}olysis and acid
treatment are performed thereon, thus synthesizing 1,3-
bis (4-carboxyl-phenoxy) -4, 6-diadamantyl-benzene or 1,3-
bis (4-carboxyl-phenoxy) -4, 6~-di (3, 5-dimethyl-1-adamantyl) -
benzene.

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 1is 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 4-fluoro-benzoic acid methyl and then
subject to alkaline hydrolysis and acid treatment, thus

synthesized 2,2"-bis{4-carboxy-phenoxy)-5,5" -diadamantyl-
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The di carboxylic acid conpound havi ng an adamant ane
structure and a benzene structure may be synt hesi zed
by the follow ng nethod, for exanple. Firstly,

di hydr oxybenzene havi ng an adamantane structure is
synt hesi zed by the reaction of resorcinol wth

1- bronoadanantane or 1-brono- 3,5-dinethyl adamant ane.

The di hy therified i .
o1 e oBer e SAE | LACRATPR OBPBTYLT S Anatath qo-dimethyl-
]:tﬂhmtngnﬂ.abeppen&@rned thereon, thus synthesizing

13- 1l shdscachoxylsenena )i A AN -RSE% and
a iisgacarpoxy | aphenoxyyr 4tBadi €Be5 adiovermgntlicaddmiity o-
van{l)nopl?l%r?x%qn%om Sndi %@J&%&Hd&ao@ﬁ;‘l@c‘? QrReuUNd VI n@a‘]/ be

adanmant ane ructure and a_ bi phenyl structure may be
u%%%ﬂ%%%F%é@lﬁ?erﬂﬁétﬂépl@%Aﬁéeﬁ%%%%d for exanple.

FlrSRﬂMo dkhﬁd&ﬁma&rﬂﬁx@hﬂﬂy|a@@yl@@m@@u@@aﬁﬁﬁbY|t%bQUﬂjua
%HiheSIZ d bg ifCtlo lud
Py ER6Ry - b bﬂ%ﬁ?? th J.ﬁﬁ%%no GO%RAHPdRe igrcludes
adhﬁmnMEMeﬁgﬁadbﬁEyhybadamﬁnthﬂedaﬂ$mtﬂm@&ﬂ&@x@ai&lﬂmﬂadld
S erlfled uaro-b nzoic t hy
et A eSS P S Roaforye: Shany Rt o Faftier,
al&n@atgenuP tshigdr  8yntchewezbyl group, an ethyl group, a

pr%;pé;% erl%udp Caé{'rgpxé/ BQ@?QX)ﬁ)roﬁp, d'ﬂ%%tlmy'l ?ngoup such
asp 2e. b|§¥WQQQWQﬁ%%A-ph@ﬁ8%?) 5,%" - dil®roedinygt hyvproup, a
flbxaQ@ﬂﬁ@kMJank@hethj énfnbsﬁsb@vmlhgs@ap aaps the like
0-a heno %ﬁgpgﬁnd and ., a dicar lic acid %thert
Maha th oR{Y Gned®bfs GT-C%hi 8 8ol 2o ane
s tamgt tairear boxyub £l acy dicoapsohdemayarbe h@@@dréSﬂstance can
1eC QRYLYTET i3 E%gggﬁoghg epdi ng. Al so, the dicarboxylic
ot her 't

aci d compou an-the above-nentioned _
di caPboxgthedactl cerpduAHRg | neheidegolybenzoxazole resin

pradanaptanadicaebaxyki¢naal durbhadamnianedi car boxylic
acid tet agdanantanedlcarbox lic acid and tDBallke

Fur ther, PAAYPERRYF2 G bp stiRfihs P TRAHYICGro
adﬁM@ﬂta@EOBpruatupeopyh geouptaaned doputlyd geaoeipioa of the

blﬁﬁ%ﬁ,%gkﬁ%%lgggﬂgoﬁth F9§n§ gopy§£g$%€%ﬁeg§%#%?tﬁke with

thiel uototrutlydxygricup; aaid th@mppugd having an adamantane

structure. Examples of this reaction method include an
acid chloride method and the like. 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 distilling excess thionyl chloride by heating under
reduced pressure, a residue 1s recrystallized with a
solvent such as hexane to obtain dicarboxylic acid
chloride.

Next, the dicarboxylic acid chloride obtained and the
bisaminophenol compound are dissolved in a polar solvent
such as N-methyl-2-pyrrolidone and N,N’-dimethylacetamide,

and reacted between -30 °C to about room temperature in the
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may be bonded to the said group having an adamant ane
structure. Solubility in a solvent and heat resistance
can be further inproved thereby. A nethod of
produci ng the pol ybenzoxazole resin precursor will be
descri bed further in detail. A polybenzoxazole resin
precur sor having an adanmant ane structure can be

obt ai ned reaction of the i sam nophen

PrESMGENd® avF‘Hg aht daﬂ%ﬁ?%ﬁ%rst‘?'ﬁ%kfur%s WQW“I(*%@' thus
obttedarbgxylpel wodrdzcempound haging qnmﬁdaﬁﬁnianhav1ng an

I f ' [ d
= o ah e Rod And PR R, CORRRTTHRabTyCY A Dot
spehé fiprésdgnceifteal clattl psefeuwel las frmn 2 to 1 OOO and
mobleN 'r@'f@%gngf ‘%rr%m5deoo tlQﬁ) d'Icfar% ﬂdnfbeazc'dif af@p@eﬂung

exceéessive anobunt of thionyl chlori are reacted
Ung§6m t enpet attlice ¥@n@%outSQkHb¥§ltMAfﬁéﬁ dW@?k@b%hgty are

pa@%g@§§agmyogybeghg@flde by heatlng under reduced
pressure, sidue is recr iz t sol vent
D eh AR oa e U G 10 Sot Bl o The A SIS ter
mehigxwt, 1ﬁ@¢ dkﬁamb@&y|ICI&CIﬂh@h|aﬂﬂ1hE obbaemedmennoﬁhe:ﬁor

bi s .CO ound are dISSO i,n 1 pal
=3P 38he S S o bGP 5. 5; POPYHORS di todbeing che
diNaNbOdyhechwbadem@dpdade anmdrk&h&dﬂbﬁxhanﬂatrxaxdlaA)and

th@boaétéPO“&érﬁ&Bﬁ{cﬁt Ures 'rréafct&%d 3%1956319@&9 10 s A A no1

accept or suc ridine, thus obtaining
coaﬁpyeén@éxaﬁamet?ré@%aw@%Lﬁ%o@b%‘é@u<“n°g P T SRRt

str U@I%e aA @é‘f@ﬁﬁapf e‘h@pe@fl g Yekis |p?ré'dﬁirsor may be
i cal [imt rom2.to 1,000

refer
o3RG S e e BT T L - 1005 HC T B HusbPond oF
anr epeatimgphainilt scompountihe resigeyilsiolyubihi tay andvent and

noT kB0 Li L ar . par thgul ac] v, gxesld ety lajsy ead of

|ve es net hod may
be uBw. m@nofh@chmnaﬂe @éfb@xlﬂé#ﬂoé@ﬁoﬂowmﬂ gincludes

beta%e_z,@t Eh@BY¥h 985t 8L adSmdh OFLICEE Y1 & eactd Nehidisi de and the
di car boxylic acid chloride and ydro ybenzotrj az

1i5Rd 1 eSTIMRIMTY FEmPRYE e(}n\ﬁl Luffefhes ~aminop enol
4-htdsarhbgopheAghinophenol and the like.

In the present invention, a method for dehydrating
and ring-closing the compound having a structure
represented by the general formula (1) includes a heating
method; an irradiation method using an active energy ray
such as a microwave, visible light ray, UV-ray, X-ray, and
an active radiation irradiation such as an electron beam;
and so on. Hereinafter, methods for closing rings of the
polyimide resin precursor and ©polybenzoxazole resin
precursor will be described.

In the present invention, a polyimide resin 1is
obtained by dehydrating and ring-closing said polyimide
resin precursor. For example, there are methods such as
carrying out a reaction at 150 to 300 °C for five minutes
to twenty-four hours, irradiating with UV-ray, irradiating

with an electron beam and so on.
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conmpound at room tenperature or above as
aforenentioned. Also, a termnal end of a resin
precursor may be reacted with a nonofunctiona
carboxylic acid conpound or an o-am nopheno

conmpound. Solubility in a solvent and heat resistance
can be further inproved thereby. The nonofunctiona

Gorogaylis, S5l S el v o PebEon LT e,

omtamnadaphebgl codpbuddatnmgudesmﬁianindm@en@bslng said
a h I t he €y e R nt
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r@enaral fiormya (ol ek udesranpeati Ng AR hodhg akich uv-

Irradi ation nmethod using_an active energy ray 3such as
ray mildiGWweE, 10 $1ifsihe anj GRECEEYD PRaRapndXsPay- and an
actiyg &@dmath@a h&iﬁ“%ﬁ@pé&hﬁ@Chh@SIﬁﬂﬁghﬁﬁbﬂQ%ebaﬁﬂher,
and so . 3| er gethod for Elng rln% b h
‘Fh&xﬁmﬁ it ﬁ@ YRRSPELGPEoP T AR ﬁBPy BnPo%aysre Py the
rdaesiion mﬁ@cyrbnmpwwﬂdlkmbmhﬁundkmxkhlmntQEOmm@senéompound
|nvent|on

m de r 0 ta d by
h%ﬁﬂ%ﬁbratlﬁajgﬁi rFﬁ&Pc|o§§ﬁgb%§%8 go y|n1%e resin

pr eclinser meEbpdexampbecpeheéng ahe Heﬂh@dsesucﬁoasexample,
AT TR QU ac%%ack'onoBEa%ﬁgdtob§ootﬁéfofe£é¥§on of a

mnutes to twenty-four hours, irradiating wth
bigpheap ! icoraead w@thw@tﬁlaﬁrépégiﬂ@naﬁéﬁn?%%@og%do%y the
aéﬂ6|dhﬂU&QcK¥&&&mbdlﬂveﬂhboactavﬁobﬁbéﬂzﬁéﬁﬂ@$B reSIn
ggtalged Pé g dratln% and r% a cl os sai d 1
poly RzoRa7BIE Pesi HOPPRLTP sot "CFBFExa tHEPR S @
bigphenmdt hodspsuch mawmmyymmgaﬂﬂmamﬂmmuﬁstwueﬂuﬂﬁOand a
£t er £9£ué£¥ﬁ U§ﬂ%%e§a§°9tﬁeﬂﬁ¥ QOH&PEEEgSph nyl)-2,7-

i rradi at y, iffadratin tron
duﬁﬁam&mMYL;§Lm¢rem@,a Pefhbdsids- bvéﬁaKVn@hPh@xy phenyl]— ‘

2, polpRkenyvere %ﬁ%%&enefghde%ﬁgphﬁkethg BQEMH@@@Y'@ ound
ether can be obtai ned by the act on of bi s

h B TR EADS, eAbEE teEBBaa. PRA7EHG SCEIET Har buch
aggr Ay -wides-hysiroxgeptehbag) -4, 6- dladamantyl—benzene and

the 1like; a Dbisphenol compound having an adamantane
structure and a naphthalene structure; a biéphenol compound
having an adamantane structure and an anthracene structure;
a bisphenol compound having an adamantane structure and a
biphenyl structure such as 2,2’ -dihydroxy-5,5’-diadamantyl-
biphenyl, 2,2’ -bis (3-hydroxy-phenoxy)-5,5’-diadamantyl-
biphenyl; and the 1like. An adamantane structure may be
selected from the above-mentioned structures having an
adamantane structure as a minimum unit. A binding position
thereof may be optionally selected from the range specified
by the general formula (1).

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

The aromatic compound having a difluoro group
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In a nethod for preparing the polyester, for exanple,
the pol yester can be obtained by the reaction of a

bi sphenol conmpound with a di carboxylic acid conpound
by the acid chloride nethod or the active ester

nmet hod. The bi sphenol conpound includes, for exanple,
a bisphenol conpound havi ng an adamant ane structure

._and fI%orene structure sy P

lnéiqél-d&sm R§dr8§§1-“8m8nyli‘ %l‘a?ﬁ%an%?ﬁ%?m%‘fu By an
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dl&h%orbkecoﬁb@ﬁﬁﬁh@ﬁQHnﬁonEQuQQ%H%MHQQK@”s%gﬁgﬁﬂkéneand a

structure and a naphthal ene structure; a bispheno
bepgrpSundt T HalviFRy ditddardnt ane™ %%$b%ft#%9%ﬂu?%ﬁﬂoxy —4,6-

dl@@bﬁéﬁﬁ?ﬂebéhﬁéﬁéwea a Jairspherol eorpeund haviwith@n an
ada nt ane ru ture and, a blﬁheg¥b ztructure S ch as
adimi arfiydr U5 di Htthnetht y PEPBBRERYE, Structuzel a

diZ 12'oxbi Sﬂ(cﬁnmy,drcbxhaphegowi) 5dbmadiadanantinydcture and an
an@h?g% She f%'%qsutc*%% I ke, Any aganan a”‘éo%{so&ﬁ&“r%a%}‘lggﬁ an

rom the ebove nen%lone structures havin
adamamaﬁnan@tgupm@m@r@nﬂ;bﬂpheﬂyhnwtmwctumebsndhngs 2,27~

diR98bihos, 5t hgisagmgﬁy% |1 yngel £0fed, {4 @Jnftlhforo-
range sgeC| e gener forml a

ph&iﬂ@éﬁ/ba yPi cda%@@neaﬁbbmmyloe saléct %Befréﬁﬂket he An
addm@arcaﬁéyl s@r@@t@ISe usesly f ofe t hee pod yhenzoxaz oltehd esidbve-

recur % tlc conpound, havi.ng a di fl uoro
e M B AL CE e L L i Tt o QIR
mlhamumguamt admneim diey stosictiore @rekeof Imeyr ée optionally

ure. su
Seg ?%affﬁbib eny??gs VAL (N 5éﬁ3n39f FFuo gﬁgral ormula
(19-9- bis[(3- quoro phenoxy) - phenyl ]-2, 7-di adamant yl

fl uotgenehea steifhugro fé@%@l@aﬂe@a\%ﬁgta@ 3adagrat a® rmula
tructure and a _benzene structure such as

(11,3-Bi sE3FFHRPBL phhdRY) - BL Y dtfAnett S L iz eenYy @
bidhéhymeneCQEDQ@ndemauyagaa@ gadapantanea s¢ tucdeir grang, a

naéiR§82t8§588? §t5¥8§9r§fo&b, a cyclopentadienyl group and
the like may be bonded to a side chain, a chain end or a
main chain. Also, a monomer having such a functional group
may be copolymerized and a polymer having such a functional
group may be blended. Thus, solubility in a solvent and
heat resistance can be improved further.

As a monomer having a functional group having an
acetylene bond among a monomer having such a functional
group, a dicarboxylic acid compound having an acetylene
bond includes 5-phenylethynyl isophthalic acid, 5-(4-
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 1like; and a

bisaminophenol compound having an acetylene bond includes
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di fl uoro conpound havi ng an adamant ane structure and
an anthracene structure; a difluoro conpound havi ng
an adanmantane structure and bi phenyl structure such
as 2,2'- difluoro-5,5"-di adamant yl - bi phenyl, and

2,2 -bis(3- fluoro- phenoxy) -5, 5' - di adamant yl - bi phenyl ;
and the like. adamant ane structure may be selected

2, Jadih fﬁ?%a?ﬁsﬁefe&ﬁ”é 3554 Ty BTt G e AT, ML)
flposidriegn ©héredktimyyyie Soptbonakt-hydsekeed eanfnompidmeyl) -

ru?a:}%%Spem fied, b)éﬂs%%e%?;?%%ﬁg 2 rg“bablé%% ﬁ”kﬁcﬁ%?oxy 4-

ure représentée eral “form
anfummk@mkygrebsntyré\}rﬁ@uaﬁea@ety| éné-doathyayl-9,9-bis[4-

(ﬁk@&'&;‘y‘i@ea&&%pph%n%)é%‘%ﬁeﬂ{;@}*pf 1@09@1‘1@' a1 Olpee

a "nadi m de rouE a vinyl group, %C opent adi enyl
gr oupafddithen| FRes#ay eem%%%ie@sx otBe steel e hepmposition
ofthaid srekait amﬁ@mﬂl@ﬂaamay Abﬁemaerra@@rm&ve@ws@gh as a

h a functlonal rou may be cop r and a
SRR that 1§ GUCH S TG (el V0 r D Ty® DAnE series,
a hashided. iﬁuﬁlatmﬁlﬂhﬂdﬁ)geﬂéﬁaﬂﬁﬂ\&ﬁﬂoxygbnfKHﬂlcal or a

u%%rStJ?Q& ca anbgngﬂ %r %Ved f rahhesrts Aéu@]tqyl Sne Jbsuldfldes,

aving 5 funct gro p hav ing an ace
anghrsieg oa, mohonerehawicyg such a functional group, a

di capboxyl i ehaci Qe%%po%?h Bayig Snanmégzet yeene sbond s 4
i ncl udes’ 5- phenyl et hynyl |sopht alic a , 5-(4-

PhOROPFNSLRY NG| - phERGAY) - | SEPRPABIFECRCI d, ©B- et FARANI a

nalmmqnahbﬁea@bdndé (4cetpynyd- ph@noxyihézophﬂ@l iGas a
| C acCl

acid, 5-adamant t hynyl -i sopht h
OE R B Heny IS anant SAECE LaCaLaHr bodfh | ¢l #3fy OF
in&h@dhmkeg;ﬂuhyﬁrixﬁbngn@@menolthenpaunm.mwmpqyxnlon, or
%§ 65@%6 P hﬂgypg 5- %Ig?ﬁ %yd?%ﬁXg%n%%?%of%]%ﬁ%ﬁ)
is ﬁ|u@y yl group, that is, ybenzoxazole ‘resin

pr%FLI@b%th¥H¥|rgsgnbbé&ﬂogiéiQMYm§yaﬁén@s@@e£§|§ “positive-
yor ene,

wog kDG s pHRAIRHAAIFIWASYE o- R4 (3- APBPOBAyign  with  a
na@Mﬁh@qphﬁbﬁEMiaphdﬂwdoﬁﬁdmmﬁnﬁs a photosensitive agent.

g, 5 DS TeERER T Mo SHEna PR 2
meftihegryllayaddireiion thes aled ioompowentis ionhaayedien used as a
ne®@MRE-LbPRing photosensitive resin composition with a
photo initiator.

The resin composition of the present invention can be
obtained by compounding said components appropriately and
blending those.

In the case of producing a resin film and so on, it
is preferable that the resin composition of the present
invention is used as a varnish by dissolving or dispersing
in an organic solvent capable of dissolving or dispersing
the resin composition. The organic solvent includes N-
methyl-2-pyrrolidone, y-butyrolactone, N, N-
dimethylacetamide, dimethyl sulfoxide, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether, diethylene
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of the present invention may conprise 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,

catal ysts such as disulfides, and so on, if

necessary. Al so, the resin conposition may be used as

91380 HOER nanett B5F de FOSHBMATE o/ PHe | fiedodechyl ether,
dlph@pqéenslt@&Qcagenmmnsmeﬁm@ﬂca@tﬁen n tdhewdsaef glycol
ol BRSSO RIS 0T BIRGA, IR, FIMRES e,
bufccvﬂnuﬂactaye,ugn%twlox%ﬂbhgmmethévcpé acetate, 1,3-

bu@@z'l)é%né%%éﬁ?' €3LRShOme PhECULERL ¥, trﬁ@cﬂfﬁ'ﬂyruvate, ethyl
onposi tion may be used as a positive-

PY6H6?6§en§lett|h\Yé ﬁe@@ﬁh@efwﬁégpﬂpaﬁtwmeahyl et%yl ketone,
mer&a@nt hagspreredi aczé&ﬁlecorrw{&ub rm@t OSQf\;%IcLW&{anone,
%% g %gen cont ai ni ng a phot o- crosg énkln n%{o p
Lol RBYSTOfBEREcr YPOYR Y oty “PRe FESTHY
Otheru33@aa3casone@atsvea@mﬁﬁdupﬂﬂ&mxmﬂn&mglw&wdﬂﬁp@r51ng
0] Lt 0] |n| r.

enBOTB8Eh PEReEP PhEn Phcke PO o B B87 Bk rspeipe
Tbyseonpgandq: ngo;lsmrdt@an@yml@@tlssqbpahpm aftrelzyn armnblnatlon
Ofbk%gdbggmgggse In the case of producing a resin film

and so on, It is preferable that the resin
conp%%ﬁat@%urb*% Vhe it ezehtent e oF9% ised gt amount

cayablis I@fb)@_@s@sah \_Algn@vordldsp?daﬁlsﬂgn@hel Tl Or@dsitions
Ie of di ssol vi esin

l t
R E Ry, T R e e e tuteRt el TR, (1% TRE e
vameehy | £@e ppnrpbsdsne Gerantairiol,acd ose lvhpN content in a

vadnuBbhybageLant g, diphyh sul doxide, diethyl ene

col her di et hyl ene i ycol di et hyl
et he&ler@i%@%%ﬁfén@ 13?§lg1 yiciolm i igdt ?Ie éereir 1bgfopyl ene

gl ycol rgpnenmet iyl oet hee, prdisehepyheBatdbucals obtained by
nononethgl et her, pro ylene gl ycaol.  nononeth etheg
%Flm. o) the

us3Bdt a8 metdRAn | S 1Ryl | d&tat 685 But
prkaehat e, invenhhybnal , 3sbuttjplene edogddlenacetiat e,adhe¥ion and

dimensional stability.

The resin f£ilm, for example, may Dbe 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 (etching stopper), an
adhesive and so on. Among them, the resin film is suitably
used for the interlayer insulation film or a surface
protection film for semiconductors or the etching
protection film.

By adding a naphthogquinonediazide compound or the
like as a photosensitive agent to the resin composition,
the resin film can be also used as a photosensitive surface

protection film.
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butyl ene gl ycol -3-nononethyl ether, nmethyl pyruvate,

et hyl pyruvate, nethyl-3-nethoxypropi onate, nethyl

et hyl ketone, nmethyl isobutyl ketone, cycl opentanone,

cycl ohexanone, tetrahydrofuran, toluene, xylene,

mesitylene and the [ike. OQher organic solvents

capabl e of dissolving or dispersing the resin

conp SI on of the present .invent.i on be used.

Tt oF B8nFa ol ene Miny 5o \Red. i oMb B 4 neerlayer
hn@ﬁbmn@mldhlmﬁ thw oesimr eomPheiampunt sofditslse lyeldveint an

4¥%nq% %%ﬁ@eg%ys%%hagsaﬂDHQEh EaEaBb§r81 Q&ﬁ%oégnggegére a

sperS| ng the resin conposi |ons
vaFst sdpeci 7 it | yveturrmfed olptairagd be iSvapEed iber  onto

apPHoRRS 8% e GRRefalde sacsolavent conten drd <M@r£'§$kamlc
is preferably from70 to 95 wt% Hereinafter, a resin

SUSItRARE] IThet Y% cRi BBATLAIr é8VRTFi | A G HIRE prusetrPlying

thienentn 0dh | sSnebtaktsedphyi-cusktAggsalyl fe€shd of a spinner,
osi tion. The rgiln fil m of thg ent, i nventijon
earmﬁil

SBre Vg BACBRPERt Th AdHUNiTh ShO PedRg printing,
rodtlahkidaittiyng Hiel reesion f i [The farateaypl e mays behars eslulagect

e I%'Fktgﬁ”h%\éecr' | Zé&caaté 9, fidm.e f‘\%ﬁ@cetkﬁj% %f&&fcﬁ‘lng

semc tors, an I nter aer i'ns
anf |un’ﬁe@flaa/ernmrtaq1@5tero@d fgilmoui tIn a'—h@o\ﬁ@secdai pfpolyimide

refdiexiddleGapRera e by BEHéB%é%of%5¥%§¥H ﬂﬁgﬁéﬁséﬂlr%fter
a I|gU|d crystal allﬁnnent | ayer, an etching

repeat cﬁﬁ%ns?iV%¥?etE Pn@ ?ﬁ&ﬁﬁ%ﬁs Hrf %ﬂ%@s?9€3§ﬁ8 o @
comenéman@nt hQ@adtl’i%nr esindl fid m¢_f.so§$u1trahlgg usettfidn by
|nterlayerﬁ# I ation filmor a_s

DErkaPTan 11 Mk FaTE cemtonBict of s GF ORI GFchi FgSin  oF
pOQW@EB@bKamOﬂEIn1réglm0d|mgua naphthodnqionedi azimeerlayer

1n%%q@@%%g %ﬁl&p§xm&kﬁ%da§ﬂaéphp nébﬁﬁ c&ﬁbfi@ﬁng
T be 2T ch

resin conposition, . the resi m can al so used as
thérﬁﬁétoseﬁ§lt@vé“§ﬁﬂ¥a€€anﬁﬁéte€¥@%n'qhq nPo3gimradeheresin

prease sel W ltﬁﬁérfzﬁﬁda&oﬁld Mas ralptddifdAyers dissoluble

. I nsul ation q} Q? res cq§?03| ion is dissolved in
ilny @n organic so ven ter t olylmlde resin precursor .

orapolybenzoxazole résin precursor is preliminarily changed
to a polyimide resin or polybenzoxazole resin, a varnish
therefrom can be prepared. Then, an interlayer insulation
film can be produced by the same method. At this time,
since a process for changing a polyimide resin precursor or
polybenzoxazole resin precursor to a resin 1s not necessary
during heating treatment of a coating layer, heating time
can be reduced.

The interlayer insulation film thickness is not
specifically limited but preferably from 0.01 to 20 um,
more preferably from 0.05 to 10 yum and most preferably from
0.1 to 0.7 pm. In the case of such a thickness range,
process compatibility is excellent.

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
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organi ¢ solvent such as N-nethyl-2-pyrrolidone to
prepare a varnish. The varnish obtained is applied
onto an appropriate substrate such as a silicon wafer
or a ceramic substrate to forma coating |ayer. A
nmet hod for applying the varnish includes spin-coating
by nmeans of a spinner, spraying by neans of a spray
coat e ppi N r roll coating and so on.
e Ebae T ngd agrSPL e Harin BRect ST Geyy TReatisy 22
prepyasnéo renbie, soldiemetankeus piovhding an i nt-ewitayer2-
pyk?éﬂkééhQ”tE'EQEPé tgev%%%?eﬂf aTB%'&%&%ﬁ%h o%%ﬁlned is

recursor and enzoxaz resin precursor
appéirpdabnd aol @@mopth@t@r%&ﬁ@m@e afecheash Sslllﬁjc@@t wgger

oraa cerdensati @R theact i O ﬁ@@h@dCE%§5%b®H Bg f%ﬁ%tW%&nlsh
conventional methods to be a e reS|n or

lnﬁiPQSénf’@%ézSPét%@gl Ry tReR Dr 6] cﬁ n@PJa%n%t e?Pé%%ng by
mehAs Ul iONshirhin copesed OfprA dEsi @rmﬂp@@; tireD1l coating

=nflolg o o8 noBr Sir &y bhpolyRbTbxaPaN A Fosih then

supfectir sor drsyidiggsohedt Eng i soansorganremsot venfiyeatt etthus

pr50§d98 yi,m e, treecsél%rprfcﬂﬁsori %epoéé’%e”@xgz%'oelylmlde

resin rec rsor 1s pre |n1nar| change
repohyicrede rsesi mmrp@bymm@@zlcﬂ er%smnpracvasﬂrsh after

rehBeRET T oM capRe R ePaiRd. Jhen Y i N1erl 8¥gfect to a
insulation filmcan be produced by the sane net hod.

delydralbson| neeaqiiiie atprode®s for BRaMdMAgea Tresin  or
poPPb¥hBbAez6BSI ey iegur satnsororcpﬁmlc;hb@zgxag@d)eeémm film
recur,sor to a resin i s not necess I N atin
coRPESPIeRE of S Lot ot o i Hd e be
r eduitted. pfbeecmuenlayehnlmhﬂqﬂnam$f[dﬂnm¢mckme$sﬁu§ally
S [ ' up=pref ena f
1i gEed B&E Fggg%g XHFESQrEnPB kS Qb %O pﬁ?%%‘%ﬂg%éfgbly
frppe eﬂaﬁpy5f3r G- OIH} 12 eOC?SBmOfI ﬁutcﬁeacéé@%ﬂewcﬁa&ger

bothl ﬁk@@ééti@@%rop@f%sarﬁpfmﬁjkébllit‘d/y isf exstldoafuctor
In the case of ﬁﬁ%%% the resin filmas a protection
or

SLPPEREF 0P TR eTF T as in the case of using the
r esitvvextf, Ianmnmnducerdraymvjjq@suuidm dre fadphainkel, based

onr8§g9er§gd embodiments.

FIG. 1 is a sectional 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 (upper
side of FIG. 1), an interlayer 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
concave corresponding to a wiring pattern, and the copper
wiring layer 4 1is provided therein.

A treated and modified layer 5 1is provided between
the interlayer insulation film 3 and the copper wiring

layer 4.
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conposition is dissolved in an organic sol vent such as
propyl ene oxi de, diacetone al cohol, or N nethyl -
pyrrol i done to prepare a varnish. The varni sh obtai ned
is applied onto an appropri ate substrate such as
silicon wafer or a ceram c substrate. A nethod for
appl yi ng the varnish i ncl udes spin coating by neans

of a, spi_nner ing b mean ray, coat
dlpplng} 6flﬁ?| g, ?%%ﬁ ?oa%lndﬁng%é?sgg ¥h (%éﬁﬁfyer
ln@ﬁlaheomaﬁndshthpwmedhl$Sthmmeasw@qﬁ@¢etopppyuhg,to the
s1l§%%hngi%9i@8 ng%gn?xe solvent, thus providing a
o

rotec e case of a polyimde resin
pr eclift sokher 9lofi&erdxa®él ethesi Arppellr sbrvendfiay, the

seh@oevalcebrsabyent, 1©®eb%f§§yﬁéoﬁhéSlﬁﬂgﬁf%§eﬁ‘ld%ulatlon
dehé ration reaction to be a polyimde resin or
b

F1p8I Yo¥RFoLEIOF EPRE5i ROWR RS, pricfi RI GRFE p]rrb‘feébttﬁodh is not

lifaiikEy @Q@p@ssd of a resin conposition conpr|5|ng
therg The rot ction fil
Yic

t hi ckness
specht i caify’ o Bt e abl TP bAF bbs (A 2
semuponduetpreﬁevabéyoffmhﬁl@rhsb@tS&nw@mthnnthe case ldfent

inSH Hleﬁs&'&hskngéé ,ftg‘ggm %%%m( PIOL e%i& lgérgfef&éuel%tlon,
thé)‘éeeppéﬁﬁCtmmrehl%l@lfrl?e’@ﬁdu%t@fc@d\ﬁfﬂé will be

expl ghaed, i pasethyan preferdiedemadidrents. e%ééélﬂenlts in
a sectional view'schematically show n exanp

adhesapfcbRdacY bF Levi e bt %‘ésrpr%%fé?ﬁ gﬁlrﬂibrﬁefjolr?blll&ty of
a sefiiconductor device JA m@nmﬂﬂeesr amnmmduct or

subs ate 1 ovi ded MAth an eIe con
SUOTAEES, BuBhOYRERt IR Mh STl A Bh hE8" excellent
dislbstrateptopeppess; St@@sofS$§Kal]QQSSNDﬁrﬂeﬁﬂMﬂﬂﬂndUCtor

debﬁé%'é&hoﬂefkéﬁﬁge@rov'ded on the silicon nitride

I ayer a copper. wiring layer 4 covered with a
bar rZ?UeT’Ol ayé@ eLntrelavRter FayetaFhoul dtlildh PRPmexGed lent

diplevided pPrbPedti€HNEAVLs COS I esPoivig- ity alamdyi.ng

pattern, and the copper wring layer 4 is provided

therein. Atreated and nodified |ayer 5 is provided
Exbeplveen the interlayer insulation film3 and the

copper wring

Though the present invention will be hereinafter

explained in detail by way of examples and comparative
examples, the present invention is not restricted by these
examples. The following methods are used to identify
obtained compounds.
1. Mass spectrometry analysis (MS): measured by means of
JMS-700 mass spectrometer (manufactured by: JEOL Ltd.) by
the field desorption (FD) method.
2. Elemental analysis: Carbon, hydrogen and nitrogen was
measured by means of model 2400 elemental analyzer
(manufactured by: Perkin Elmer Co., Ltd.) and chlorine was

measured by the flask combustion titration method.

(Synthesis example 1)
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| ayer 4. 38 A hard mask layer 7 is fornmed on the
interlayer insulation film3 (which is on a surface
opposite to the silicon nitride layer 2) . In the
enbodi nent of the present invention, the

sem conduct or device 100 by using the interlayer
insulation film3 was described however, the present

i nvent,i on, i S. not I|n1t hereto B .

O A AL S AR T I (IRVRELEER
hﬁdﬁpamphaﬂMXM eentnen i s excellent i n di mensi ona

accukac vides irent,

connzgtpo eﬁlgb %D%ﬁggg%bgl en?§ygukﬁ%ﬂ%fe ?a erg of

rumhaﬁr@xmemﬁen@ ek €10 emndln , adhesilon afo EO\MlEhﬁg and

sthia%Qr WdWS cHeQRReC o rﬁjo i, | féc\’oxﬁgry 8 1ask and heated
sem conduct or deV|ce can be further inproved. Al's

angy W itated &fer 3PnSul &PFort 4 PPHasnEREe T EApTen Flow. A

sodivednécCt wh e memﬁ;retd esndéhusseigbl pkessudé aco obtain a
evi ce, can be reduced. Al

dygt
SoAThr | nycl S netlt GAERE 1 | Pt ke, EkGel PSRL Laol gt ri golum
chpropeoibirephye astius redoceiningng Zbellay.g BExdnpl €s6-di (1~

adgﬁl%l%%l h“i A gﬁﬁg&rb%ﬁghk%?w‘ g'(éo be ferel nafLer vield was

arn | es and conp drativ
69e£hwﬁles the present invention is not restricted by

thesgegxampbesy The foldow ng,get hpds- o e, 488 01) -1, 3-
|dent|f§ obt ai ned conpounds 1. Mass spectronetry
dl&ﬁﬁf?§ ceRsEe n€§§éﬁ88dby (P8ards BMOLins- 780 'mass  of 2-

besipgabkgrBL-ENuorBALt acbuhednby: JEG@ Likbl)) by 3bhe g of

field desorptjon (FD) El e al ysis: _
POEIAGH hy GRGAEH HRd {%Ei%geﬁ%@ red20r ed iy rehns Mo
dlmbthdébrmém@delem@nUalsamaryzemerenaﬂuﬁaﬁxbrem By:300 mL

e ¥ a h uged
“ERe lask Combusti OF F1iraton fechod: Toynthes s, o 12
ho§%§wpp@dfy nitrogen flow. reactlon solution was

filtered and then added to 1 L of ion-exchange water.
Solid precipitate was collected by filtration, then
agitated in 1 L of ion-exchange water for one hour and
dried under reduced pressure, thus obtaining 40.5 g of 4,6~
di(l-adamantyl)-1,3-bis(4-nitro-3-benzyloxyphenoxy)benzene

(48.6 mmol; the yield was 83.6 %).

Next, 39.0 g of the 4,6-di(l-adamantyl)-1,3-bis(4-
nitro-3-benzyloxyphenoxy)benzene obtained (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 25 C° for 24 hours under
a hydrogen atmosphere. A reaction solution was filtered
and then added to 1 L of ion-exchange water. Solid
precipitate was collected by filtration, then agitated in 1
L of ion-exchange water for another one hour and dried
under reduced pressure, thus obtaining 24.0 g of 4,6-di(1-
adamantyl) -1, 3-bis(4-amino-3~hydroxyphenoxy)benzene (40.5
mmol; the yield was 86.5 %).
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39 <Synt hesis of
4,6-di (1-adamantyl)-1, 3-bi s(4-am no- 3-
hydr oxyphenoxy) benzene> 75.0 g of 1-bronpadanant ane
(349 mmol ), 9.58 g of 1, 3-di hydroxybenzene (87.0
mmol ), 25 nL of toluene and stirrer were charged in a
300 nL recovery flask and heated and agitated at 130
C for, 24 hours under nitrogen flow. A solvent was
r enpVERCARABFSr 630 dE Pridss e T9° bt BFREONSbTY d2FhEs s
arobt @l evechtsdl iachalgss ipurada ectholayn dellonn Theodatagslaphythat
u t gi ni . of -di( L- ntyl)- 1,
e O e OB 808 ioPe Tt REGrBrd was 69,9 9.
Next ApR2adagcef &heldws-¢dladamantyl)-1, 3-

di hygisoxybenzgne, obtgineg(58.1 mmol), 28.7 g of 2-
benziéoxy-4-fluoronltrobenzene (116 mmol), 32.1 g of

pot agdeliRnEéarbsRat¥s{233 mol), 180 nL of N, N-

di netthybi-errerideigndea syiyEec:weneochanged, i9; an300. 73;

m.. _recovery flask and heated and agitated at 135 C
O%0t%1% nhours under nitrogen flow. A reaction solution

was akitbber eadaandetben addedst 0/%) L Ot 76n9gxchanges0; N:

er olj.d precipitate was collected by filtration,

4¥ﬁ%h(336§?§bedpin 1pL of ion-exchange matgr for one

hour and dried under reduced pressure, thus obtaining

40.5 3z di.(l-adapantyl)-1
3-bi§§X9%F§Fg§39%én§y?og§phenoxy)benzene (48.6 Mol ;
t he YiPen§haasss3o6 ot onet(3,39dgmgthy lrfgadamantyl) -1, 3~

bf%(ﬁ4Hﬂ£hd¥yﬁﬁyafﬂgwp%e%o&g$bénzene> _
n|tr0-3-begz Loxgghenox§ enzene gggalned 46,

8. mol .
1. 492 GYBENEE16, BAFI REF anFRRti vht 668°caPBoncp1dapton ds in
theol Jyn27Ssid. ofxamp N di ret bykEptmanihdée ard.& stg rref  1-

e r in 0 r very. f ki and ,agi t at _
T S e T AC S
bremetd o Selaihvddeasntianeer(éd® amelt hen added to 1 L

of i aRpexchange JWat elesu3@d b f PRESS PhaLEr¥AStry analysis
collected hy filtration, then agitated

1 L of
2 bre AR ge AR For S GTREP. B17d Hour T BRI eghow that
t i dest diethet edbrpoesslre, at husgeht arpdngt24. 0 g of

4’6_%E%%érance: a blown solid
MS (FD) (m/z): 648 (M")
Elemental analysis:
theoretical figures (/%): C: 77.74; H: 8.08; N: 4.32;
0O: 9.86
actual measurement values (/%): C: 77.70; H: 8.03; N:
4.31; O: 9.88

(Synthesis example 3)

<Synthesis of 4,6-di(3~(l-adamantyl)-l-adamantyl) -
1,3-bis(4-amino-3-hydroxyphenoxy)benzene>

A synthesis was performed in the same condition as in
the Synthesis example 1 except that 75.0 g of 1-
bromoadamantane (349 mmol) was altered to 121.9 g of 3-

bromo-1,1’-biadamantane (349 mmol) .
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adamantyl ) - 1, 3- bi s(4- am no- 3- hydr oxyphenoxy) benzene

(40.5 wmmol; the yield was 86.5 % . 40 Appearance and

results of nass spectronmetry analysis and el enental

anal ysis are shown bel ow. The data show that the

obt ai ned conmpound is a target product. Appearance: a

blown solid Ms (FD) (mz): 593 (M+) El enental

anal S|sl the ret|cal figures ‘{f/ro : C 77.00; H 7.48ﬂ

N aieiie SactRAF - MR Urendt  Vat ties () oftersrital
anéd8.y85;s Hre?sﬁ@Wanel@w7l TOe ﬁ&t&ls@ﬁwﬂﬁhﬁﬁiQﬂ&xmmwained

coé% génﬁgeglg géﬁ &g 5- di net hyl - 1- adamant yl ) - 1, 3-

am no- enoxy) benzene> A synthesis vvas
perfMSméHD} n(nie sa‘ifel cohdition as in the Synthesis

exanﬁi&ﬂg,n@gf%altl}galt .75.0 g of 1- brormadamant ane
(349 mmol) was teredto 84.8 of 1-

br on‘éh%OBGHJrCF%]t h@}%\%@nf ahe @34@%%8#) H: pAfpéarante 3-257

o:andgresults of mass spectronetry analysis and

el enent al . anal ysi s are shown be| ow. d ho

t he ®BtatheBELOMPINTRC i €2 au¢%r EL pFodEQt%g %‘ \rlgar?‘ é:
3.82bl own7seBid M (FD) (mz) : 648 (M) El enental

anal ysis:. theoretical figures (/%: C 77.74; H 8.08;

N: 4.32; 0: 9.86 actual neasurenent values (/%: C

77. 705yt h8s 03, exmp e 3; 0: 9.88 (Synthesis exanple

3) <§ygiﬂ%§é§s of % 6- gli £35¢ |3a@|§ Yhderly AOATRM M Dy 1)
1, 3-bis(4-am no- -hy r oxyphenoxy nzene> A synt heS| S
(3w@s IpartBY hed-RA2RRRE ¥h éo%dkm oh-asinar the

hyayBkhesksoeyappheedeexcept that 75.0 g of 1-

A synthesis was performed in the same condition as in
the Synthesis example 1 except that 75.0 g of 1-
bromoadamantane (349 mmol) was altered to 141 g of l1-bromo-
3,5-dimethyl-7- (3, 5-dimethyl-1-adamantyl)adamantane (349
mmol) .

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: a blown solid

MS (FD) (m/z): 973 (M")

Elemental analysis:

theoretical figures (/%): C: 81.44; H: 9.11; N: 2.88;
0: 6.57

actual measurement values (/%): C: 81.40; H: 9.10; N:
2.87; 0: 6.56

(Synthesis example 5)

<Synthesis of 9,9-bis(3-amino-4-hydroxy-phenyl)-2,7-
di (l-adamantyl)-fluorene>

(1) Synthesis of 4,4" -diadamantyl-2-methyl-1,1" -
biphenyl

In a 1 L three-neck flask provided with a Dimroth
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br onbpadamant ane (349 mmol) was altered to 121.9 g of

3- brono-1,1'-biadamant ane (349 mmol). 41 Results of

mass spectronetry analysis and el enmental analysis are

shown bel ow. The data show that the obtained conpound

is a target product. Ms (FD) (mz) : 861 (M)

El enental analysis: theoretical figures (% : C  80.89;

H . 8. 43; 3. 25; act measur e val ues
cofgphser 803 Rata gy kB S30hoiegRest s [yt natis - 4
gebanﬁkedéhaﬁSyﬂPBeSESmotoluene (0.131 mol) and 200 mL of

65 di,( 3 35d|msth darmtl)
te{§a§y8g0f§ﬁyp mex ananggﬁ% fl&fg%ﬂ%%9g§ a nitrogen
athpdpbryphehoxy) bemz érerr A S.yont pespsrwasteglﬁ@miredreargent
NekRS SAIe Lo %tf op 35 IR LG Bynt hesls ?(%%%ld%dl ith a

extept that br onbadamant ane
Digget |ﬁ@p@@nﬁ@rl4¥ub Filgapenp38.-15 g of adamantyl 4-

bromepdhaBhBY! - 7- (& Sr#i met hyfohyadamantyljadamanggne  of
arance_and. results of nms

01 380 pIL ) pnfApRRRI ANCE, and, TeSULLS Of JTBSS 0 @131 mmo)
anahewo hel ow. THRewdatacshpyed hahd #heraddaiwed omalnichto

rg uct eara solid :
ey T e PR e EnapyEF Sof Ao retTignasd
rehlgguteswa(s/ odhafye@lthdrehn @ntl;tid Ri8BureOwaB. 57fluxed
ct I ure vaI S /0 81. 4 N s
to 6{6%%% ngrénttﬁesigg é§<an/%FeC45 <Syﬁ gé?}gl%%)lc acid
aqgegu@,§93u§ﬁpﬁowash§@¢@§ya@ﬁeﬁ@¢)mgxuure was refluxed for

30di hiinadagent yly - fluenene> 6Ly u8¥Bhhesss Ofooled to room
te%peragh%ganag}y%rggg¥c 1ayer was separated therefrom by
means of a separating funnel and an aqueous layer was
extracted with 50 mL of THF two times. Organic layers were
combined and washed with 200 mL of saturated sodium
hydrogen carbonate and then with 200 mL of water followed
by drying with anhydrous sodium sulfate. A solvent was
distilled by means of an evaporator, and then it was
refined by alumina column chromatography (hexane/THF =
1:1), thus obtaining 45.1 g of 4,4’-diadamantyl-2-methyl-
1,1’ -biphenyl (the yield was 79 %).

(2) Synthesis of 2,7-diadamantylfluorenone

45.1 g of the 4,4’ -diadamantyl-2-methyl-1,1’-biphenyl
obtained (0.10 mol), 36.8 g of potassium dichromate {(0.125
mol) and 200 mL of water were charged in 500 mL autoclave
and heated at 250 °C for 48 hours. After cooling, the
precipitate was filtered to separate. After three times of
washing with 200 mL of ion-exchange water, the precipitate
was filtered and separated again and agitated in sulfuric
acid aqueous solution of pH 1 for two hours. The aqueous
solution was subject to filtration to separate precipitate.
The precipitate was washed with 200 mL of ion-exchange

water three times and then with 100 ml of methanol, thus
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bi phenyl In a 1 L three-neck flask provided with a
Dintroth 42 condenser and agitator, 3.19 g of
magnesi um (0. 131 nol), 40 g of

5- adamant yl - 2- br onot ol uene (0.131 nol) and 200 niL of
tetrahydrofuran were charged and refl uxed under a
nitrogen at nosphere for two hours to prepare Gignard

t t, i h L t k
CHFOR a4 th B T mPof RLoHRBASEY L EhlP SO o -"gp Yee1d
wag; o % adarrantyl 4- bronobenzene (0.131 nol), 9.19 ny

(O O?%f[(t“% osphlnge)pabmgd%%ﬂé r%%%ﬂgonrdeﬁe—%%

bisiptesgén was passed into the flask. The above
prepay ed ; THE (pl ufd, Onféﬁr%é%]k gn@ggskre?gg(}gdy@s w12th a

char ged thereln and the m xture was refluxed Tfor
thegrgctrext 2 BOMFPtBf Caden hgHr dehl df i I B P L adifectsy of

@olwt@ma\@%aaﬁq;q@@a@ehbﬁerrbasttu&elewaaor efilbuxed)fors1.8 g
30 n1(§¢e?g a reac sol uti on was

oL dmsdt AR 8 anQ@q%ﬁeFl%%§ ge Sﬁg g&£§hé§§$}@% of

Ealiyn’ gearsaq@inta $Ephr@t%ngethanebuaﬂdnﬁ@ aqméom&lbaMEﬁl of

dlwglflbg g)éfﬁé%gtpee% Wlxitlrcllggo we eOfcl'gal_JlrcEjgt gﬁe%{edgggl 950 °c
fogatldr dtced ssodidan mydlrtogzezﬁmaitbmm@md Afterr W theO0ion

somu]t?t)nwafeegcl{%leg%ﬂ tl% g'ﬂé‘tﬂ? BI'D arﬂﬂyg'i‘o%rﬁ%ji&[ﬁnge

|s il means of an

wagggpoest crddethd ey -i t Thé&s reraéa‘qlf@@d IR R S otrged
1nCh£0r§%tp@§Ha%mﬁﬁ§ ( hexadne/ T'E'Een §ub13)ecﬂ hus Gbi@éﬂl ﬂgmes of

d h
ex&:frﬁgtgpgl dw %a aﬂ’a(% es % tba}te dp SQYed with

ma@n%sdiumda;mlﬂrﬂay:lef.l utEltByd)nacéﬁaiteg wafs tdemoved therefrom by

s, 94 A58 s Lo R el 001 e o
puFdIf} edn & y2 G0 Imro fehgsmert ogese@ hay'h alhged nien W&)W#L acetate =

4: tho%héﬁeonEQnﬁﬁéteﬁ 3t g288 £, 1081 48 MoM Pl £ AdIne-9, 9-
eci |tate was fil ered to separate.

coolin
o 1xPPERoth Do T2 REL: oFht akEhlacsd (1 tB0t e of
i on-exehange owaher oft I pt eciipirtiat eacivds ahukbteseds@nd-ion

(Osf%aarmaotl%d agsu h%@%eég' tnat dotlhnersug(géjr hf four-neck flask
provided with a thermometer, an agitator and a reflux tube.
68.1 g of 2,7-diadamantylfluorene-9, 9-bisphenol (0.11 mol)
was added gradually with agitating hard with the inner
temperature of the flask kept at 20 to 30 °C. After the
addition and no increase in temperature was observed, a
reaction was continued for another one hour. Then, the
mixture was charged in 500 mL of cool water and filtered to
separate a crude product. The crude product was washed
with pure water, dried and recrystallized with hot ethanol.

A recrystallized product obtained was dried under
reduced pressure, thus obtaining 71.0 g of 9,9-bis{(3-nitro-
4-hydroxyphenyl) -2, 7-di (1-adamantyl)-fluorene product (0.10
mol; the yield was 91.0 %).

Next, 1in a 300 mL recovery flask, 71.0 g of the
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aci d aqueous solution of pH 1 for two hours. The
aqueous solution was subject to filtration to
separate precipitate. The precipitate was washed with
200 nmL of ion-exchange water three tines and then
with 100 ml of nethanol, thus 43 obtaining 42.2 g of
2, 7- diadanantylfluorenone (the yield was 94 % . (3)

nt hesi s ntylfluorene-9,9- bispheno n
oBPA °t our ndek-PIadk” B boPasarvAF RXRPPEREF homret e (1
adaamanmydt) k fdordenser(Oand mlagl t0at3ass, g663f4 130 o% pahbadlum—
i.ada Ifluor ed ( 8 _
aégf%#kﬁ%ln?%' iﬁlnntﬁ??ﬂﬁeeq%éhgé nn?%s ) and 20 9
digfethpdtfommenidggeamd (F. Itk 96 nevhaneslargsicc ad dagltated

atsotslt' "@N 9&: dzzph%%gf Ushant Qx'kﬁﬁird&fé@ ghahgedeand  a
heated at 150 12 hours under nitrogen

%@Bhe?%lquférw%sr dddttiesrd sad}%tr-laﬁnr @éﬂ@lﬁéd o L of
lotner@&@mhgée,wseem ofol on- @&@Qﬁ.@ﬁ.&aﬂ&at%s\ﬂﬁéo@ﬂg@ﬂed by

| .ow eact| soj uti was_ char ged
£ 3R AP ng GITPHER Shbjledt Tb 1M CTIHEE gfater for
om@dh@uﬁ|andmﬁthea0unﬁe®freﬁhybdwpaﬁﬁsmnﬂuiuﬂugxbwmainlng

gne |un1 ul f at I aje [ enpy 1€ I _
61g? nééns %f a% gvg gpgtgﬁggédgah¥ 35525%5%%¥PQ£F{ &M
adaiteaityed ﬁégorpGE|ﬂpe§96ymebruhhechx©h@tm©$a%hy0

(hexﬂgﬁeaﬁér@é’é 9h8! A8 uT ts4'0k) mddWSsabtal g, 4a13aEys1s

di adamant yl f | uorene-9, 9- bi sphenol (0.1
anch@lpmengaiasngiysisy arRegPOWDOBCHPYof DR 94 r%ftow that

th@Clo%taGlbl@@U&oﬁ@buhblOﬂs 60t b4g8®l pry@sceharged in
anot 500 nmL four-neck flask provided with a
t her e %0 & 3?}%Y%r a reflux tube. 68.1 g of
2, 7-¥$ adeantyl £] uoeneild,)9- bi sphenol (0.11 nol) was

addeg; gr, I gitating hard with the inner
tenperaturég%fy?%%§$1§sk kept at 20 to 30 C. After the

addi theprahtcab fherease(/h 1 pethtite Mas/ dbserNed: - 32/
0:a4 _B@acti on was contlnued for another one hour. Then,

the mixture was char n 50 of ¢ ter
1T rer bt oo dapar et o el iR pFbuct: e b e fs, .
4.predoct 4was washed

(Synthesis example 6)

<Synthesis of 9,9-bis(3-amino-4-hydroxy-phenyl)-2,7~
di (3, 5-dimethyl-1l-adamantyl)-fluorene>

A synthesis was performed in the same condition as in
the Synthesis example 5 except that 38.15 g of l-adamantyl-
4-bromobenzene (131 mmol) was altered to 41.7 g of 3,5-
dimethyl-l-adamantyl-4-bromobenzene (131 mmol).

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: a blown solid

MS (FD) (m/z): 704 (M)

Elemental analysis:

theoretical figures (/%): C: 83.48; H: 8.01{ N: 3.97;
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with pure water, dried and recrystallized with hot
ethanol. A recrystallized product obtained was dried
under reduced pressure, thus obtaining 71.0 g of
9.9-bis(3-nitro-
4- hydr oxyphenyl ) -2, 7-di (1- adamant yl ) - f | uor ene product
(0.10 nol; the yield was 91.0 %9 . Next, in a 300 niL
r%c% ery flask, 71.0 g of the 44 obtained
éls(3-nitro-4-hydroxypheny|)-2,7-di(1-
adanantyb) fheaoneare( ). 10lwos ) (/ V) 318: DF4AL0 6 8.00; N:
3 Ral.l adi yms,activated carbon (0.30 nmol), 273 nL of
N, K- di nethylfornan1de and a stirrer were charged and
agitated at 25 C for 24 hours under a hydrogen

atnn§§?§£gesfs Leagtionsolution was filtered and then
added I on-exchange water. Solid precipitate

was E%YFEE?%HSbef?IrPer—Fé (BHBHORQFY 24 B} BP P REFXY) -
hle@lgrqugban@a %b@ém&ﬁtylgnﬁlBQEén@ﬂd dried under

reau pressure t hus obt al

o B S0 BUaREnGs A-FyAnanot PRLRD TGt 818 4y fhisphenol (58.1
mm@dananbybﬁﬂéhuomenesjﬂtﬂéhhsnﬂexdﬁpieyl6Id ﬂas794g0 8. 2-
e SS tr tLry a Sl

o e SRR Vb B B APRE GIE afalondw °f
potthats iutthe Gbﬁépnéﬂeconﬁbﬁhd imgncal LargéBOprOMQct of N,N-

dlﬁ%&%?ﬂ%%%%amﬁdgl%W@,%9'bglrygr(%gke(mkékge®4%J(Ng)300 mL

El enent al anal ysis: theoretical figures
reggvegy Hlaglyeany hgaged and 4a93t%%aﬁ wele?s%r%rreﬁpr 12
hovalkuesinde® d@tr%§e36 flidow (. 35;AN redletftn OisdhBlion was

flé%érﬁlg?%sgﬁﬁﬁg? gé?<8ynth Si Q%f7lon exchange water.

Sodii @3, Pukemtindtd - adanantyl)ettedrebg> fA ldymatthesi,s then
ag\g@%tgar ffﬁ ﬁgd ﬂ. nokhﬁﬁp@(&% o ' @QE%? lfglg:t nﬁqe hour and

nt hesi's exanpl e 5 except t
driegddapdsry redacplorppenztne 183 ﬁ%ﬂianm Hteredt @ -

bi4t4Z (g-ofi t3o53-BEARY DYk ybnadarpnt yhedy DY-onphanzene
adg%g%ty I—)fluorene (48.9 mmol; the yield was 84.2 %).

Next, 50.2 g of the obtained 9,9-bis[4-(4-nitro-3-
benzyloxyphenoxy)-phenyl]~2, 7-di (1-adamantyl)-fluorene
(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 mlL recovery flask and agitated at 25
C° for 24 hours under a hydrogen atmosphere. A reaction
solution was filtered and then added to in 1 L of ion-
exchange water. Solid precipitate was collected Dby
filtration, then agitated in 1 L of ion-exchange water for
another one hour and dried under reduced pressure, thus
obtaining 34.6 g of 9,9-bis[4-(3-hydroxy-4-amino~phenoxy)-
phenyl] -2, 7-di (1-adamantyl)-fluorene (41.5 mmol; the yield
was 88.7 %).

Appearance and results of mass spectrometry analysis
and elemental analysis are shown below. The data show that

the obtained compound is a target product.
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Appearance and results of nass spectronetry anal ysis
and el enental analysis are shown bel ow. The data show
that the obtained conpound is a target product.
Appearance: a blown solid M (FD) (mz) : 704 (M)
El emental analysis: theoretical figures (/%: C
83.48; H 8.01; N 3.97; 45 0: 4.54 actual
rreasurerrent val uesjg3 Cg 3.49; H 8.00; N 3.98;
0: 4°BRE{SAthest ° &”gg‘rpii <Synt hesi s of
9, 9- thkElB(S(ﬂnyﬂroxy, QK aniMio- phenoxy) -
phen danantyl) fluorene> 36.0 g of
%%ahf ’1—(?7 Lot ene- 9, 9- bi sphenol (58.1 mol)
obt atlm@drqemcs}/htﬁecsmlse%xbﬁﬁp)le@ ©8.20 g lof ®-97; N: 2.69;
o:benzyl oxy-4-fl uoronitrobenzene (116 mml), 32.1 g of
pot assi um carbonate (233 nmmol ), 180 nL of N, N
di mee@lna brineas deeeRlc avastues et/ Wer & cHk golt it £ 3o N:
2. ﬁﬂg pecegveny flask and heated and agitated at 135 C
for 12 hours under nitrogen flow. A reaction solution
was filtered and then added to 1 L of ion-exchange
wat e(synSeds s pseahpl & ai e was collected by filtration,
t hen itated i i on-exch ter f ne .
nour <SR e Einfer” TRUbERHoBr eaotr e TR ot ol iyt
(152d@mgn©919 91i-adamantyl) ] -biphenyl>
bi s[ tr enz phenox 7 1
adangnéf; )éflchor efge@ ﬁ%ggg ﬁ ? %%aBQﬁQ%{glm@ gﬁ 4 6301
LoRext 9 5¢. 2.¢' ofdJ{HYéiré’éﬁ’abﬁ@%}egy@ H|8§P4D( Feily rro-2§0 mL of
to@%&é&%' QﬁMFBeﬁﬁiﬁgePhﬁei‘é] c%’/a?ge?clﬂ (dn @ajlﬂltltﬂé&toxféwrﬂ@sk
e 0 pa i um iva ca
TE‘T H.‘E)XnHBF)W‘a%? eﬂg g I?%rﬁh%cde %ﬁj 2a‘{ TWhrs
unslieirr rrertrdg@he ﬁ:ha,vgedAl eoalaOG)Jarﬁ_ slecovesy lbyaﬁlem@ndng a
i tated r yrs under & r
SO%%HS% hercg A regchg npzr ut| on \‘)i\lgs fltﬂyaglre anal%ﬁ 7/as
puaddeddtbylﬂolumnoﬁhremat@&tﬁ@mge WaterobSolrief 428.1 g of

2,Pregipi,habgyvesseohl 8¢t e@1 bYgamantyl) - (1~adamantyl) ] -
biphenyl (592.0 mmol; the yield was 68.0 %).

Next, 200 mL of 20 % nitric acid aqueous solution

(0.64 mol) was charged in a 500 mL four-neck flask provided
with a thermometer, an agitator and a reflux tube. 216.9 g
of 2,2’ -dihydroxy-5,5’-bis[3-(l-adamantyl)~-(l-adamantyl)]-
biphenyl (0.30 mol) was added gradually with agitating hard
with the inner temperature of the flask kept at 20 to 30
‘C. After the addition and no increase in temperature was
observed, a reaction was continued for another one hour.
Then, the mixture was charged in 500 mL of cool water and
filtered to separate a crude product. The crude product
was washed with pure water, dried and recrystallized with
hot ethanol.

A recrystallized product obtained was dried under
reduced pressure, thus obtaining 207.3 g of 2,2’-dihydroxy-
3,3’ -dinitro-5,5" -bis[3~(l~adamantyl) - (l-adamantyl)]-
biphenyl (0.255 mol; the yield was 85.0 %).
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filtration, then agitated in 1 L of ion-exchange water
for another one hour and dried under reduced
pressure, thus obtaining 34.6 g of

9, 9- bi s[ 4- ( 3- hydr oxy- 4- am no- phenoxy) -

phenyl]-2,7-di (1-adamantyl )-fluorene (41.5 mmol; the
yield was 88.7 9. Appearance and results of mass

spectronetr and eIe aIy s are
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was 8?pﬂeﬁ§| (592.0 mol ; the yield was 68.0 % . Next,
200 mppedrat-&0 mhdar resattd adueays asqjetﬂﬂm@,t(x@;. 6341alysis
was, charged in_a_500 fou neck as rqvi de
= e Har nONar LF o> aATagr DAL Or BRI G Tup oY Enat
thgl@bgagnedfcompound is a target product.

2,2 A}%Béypz{rﬂ?@/ 5 ¥ 1rdsisIsii adamant yl ) - (1- adamant yl ) |
(0.30 not)_ was added gradually with

amt¥ﬁ| hat® zhi t1°3 héTVnner tenperature of the
flasklkepitat 20tywsi3d: 'C. After the addition and no

I ner aesc?rétnlcte]_nptelrga&fjerse Y\P"S) C: 82.93; H: 9.10; N: 3.72;
O0: 4.25
actual measurement values (/%): C: 82.92; H: 9.15; N:
3.66; 0: 4.27

{(Synthesis example 9)

<Synthesis of 2,2’ -dihydroxy-3,3’ -diamino-5, 5" -
bis (3, 5-dimethyl-1-adamantyl)-biphenyl>

A synthesis was performed in the same condition as in
Synthesis example 8 except that 1,210.9 g of 3-bromo-1,1'-
biadamantane (3.9 mol) was altered to 141 g of 1l-bromo-3,5-
dimethyladamantane (349 mmol).

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: a blown solid

MS (FD) (m/z): 540 (M")

48



observed, a reaction was continued for another one
hour. Then, the m xture was charged in 500 nL of coo
water and filtered to separate a crude product. The
crude product was washed with pure water, dried and
recrystallized wth hot ethanol. A recrystallized
product obtained was dried under reduced pressure,

t hus nj 207.3 g of 2,2'-di hydroxy-
3,3 Egé’rb] téof-]%,%ao%sils 3- (1- adanant yl ) - ( 1- adamant yl ) ]

bi phelngdr¢i0l @B5 Mgjurdhel(Aflel € wai .85%.;0 B9 .8. %7 Next5,. 187
0.18.3,300 nL recovery flask, the obtained 81.3 g of

2,2"-di hydroxy- 3, 3' - di ni t ro- 5,5'- C{S (1- adamant yl) - (

1- a@cgmtlwaqumﬁwwal(@qd/@) 0.7391.98% df: £0 % N:
5.pall adi gmp3acti vated carbon (0.30 nmmol ), 273 nL of

N, N di net hyl formam de and a stirrer were charged and

agitated at 25 C for 24 hours under a hydrogen

at nosphetiees s dXﬁmgIeamxsolution mas filtered and then

adde to 1 L of e wat Sol t
vvas%:j TTE Y ?f% %ﬁ‘% . %the ag—l Elt"é]dprﬁs’cfp_ﬁoa 13
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th¥i hehtneas s92:8mile APRSREANCE AN Tesubts gf orf‘a%Sbromo—
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di hydr oxy- 3, 3" - di am no
Appearance a blown solid

MS (FD) (m/z): 865 (M)

Elemental analysis:

theoretical figures (/%): C: 83.28; H: 9.78; N: 3.24;
C: 3.70

actual measurement values (/%): C: 83.26; H: 9.78; N:
3.25; 0: 3.71

(Synthesis example 11)

<Synthesis of 2,2’ -bis[4-(3-hydroxy-4-amino)phenoxy]-
5,5"-bis[(3-(l-adamantyl) - (l-adamantyl) ) -biphenyl>

42.0 g of 2,2’ -dihydroxy-5,5’'-bis[3-(l-adamantyl)-(1-
adamantyl) ] -biphenyl (58.1 mmol) obtained in Synthesis
example 8, 28.7 g of 2-benzyloxy-4-fluoronitrobenzene (116
mmol), 32.1 g of potassium carbonate (233 mmol), 180 mL of
N,N-dimethylformamide and a stirrer were charged in a 300
mL recovery flask and heated and agitated at 135 C° for 12
hours under nitrogen flow. A reaction solution was

filtered and then added to 1 L of ion-exchange water.
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bi s(3, 5-dinethyl-I|-adamantyl)-bi phenyl > A synthesis
was perfornmed in the sanme condition as in Synthesis
exanpl e 8 except that 1,210.9 g of 3-bronp-1,1'-

bi adamantane (3.9 not) was altered to 141 g of

1- brono- 3, 5- di nmet hyl adamant ane (349 mmol ). Appear ance
and results of mass spectronetry anal ysis and

s %I%nental anal ysi s are sho bel qow. Theaf how t h th
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bl%QB T§¥Bﬁgﬁéh§y9§ (1-adamantyl) ]-biphenyl (49.2 mmol; the
r oxy 3 -di am no-5, 5" - bis(3-

Yl@%d7waﬁné€h§|oi adanmant yl ) - (3, 5- di net hyl - | -
adanfwzwl ) 351 phenyt >t ke syt heses nas’ perd M-‘T?’ﬂ-béhiﬂ%xy—

R REoTE0 2605 BRoaVb onne X1 LB LA (3. 6 ol )

admﬂanayﬂeﬂedlpheﬂﬁl 048-brranoi), 1.49 g of 10 % palladlum—

acizé@atéd - ESEEBHE hyh - ot %%‘ii‘”a”t%% (343, Mol _

arance an resul of mass spectronetry anaIyS|s
dl@ﬁahﬁﬂéﬁﬁm@andanamsuas 2 2r showiebel @xlvar@ﬁel diat aasﬁ@@/ mL

reEB@ErytEQa%QI%h@e%QQQERQHPQNiS2§-éar9§£ @ﬂoﬁ%ﬁEs under a
Appear ance: blown solid WM (F : M

. 865 (M)
hYéF@ﬁ%ﬁtéFm8ﬁ§P§§Ps %hé@@@?ﬂ@a|SP| ﬂ@§ @f@>ﬁaétered and
th83d. 28ddEd 9:48;iM: B. 24; of0: iInflxathuak Mpasveenmentsolid

pr%%%ﬁ?ﬁg& Aa%?aﬁ%?i E%dk£y9f3§tr£%lon :¥%en aglté%ed in 1
L of ion-exchange water for another one hour and dried
under reduced pressure, thus obtaining 39.0 g of 2,2'-
bis[4-(3-hydroxy=-4-amino-phenoxy)]-5,5"-bis[3-(1-
adamantyl)-{(l-adamantyl) ]-biphenyl (41.6 mmol; the yield
was 88.8 %).

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: a blown solid

MS (FD) (m/z): 937 (M)

Elemental analysis:

theoretical figures (/%): C: 82.01; H: 8.17; N: 2.99;
0: 6.83

actual measurement values (/%): C: 82.00; H: 8.12; N:
3.02; O: 6.86

(Synthesis example 12)

<Synthesis of 2,2'-bis[4-(3~-hydroxy-4-amino)phenoxy]-
5,5"-bis (3-(3, 5-dimethyl-1-adamantyl)biphenyl>

A synthesis was performed in the same condition as in

the Synthesis example 11 except that 42.0 g of 2,2'-

50



<Synt hesis of 2,2'-bis[4-(3-hydroxy-4-anm no)phenoxy] -
5,5 -bis[(3-(1-adamantyl)-(1-adamantyl)) - bi phenyl >
42.0 g of 2,2'-di hydroxy-5,5"-bis[3-(1-adamantyl)-(1
adamanty.|)]-bi phenyl (58.1 mrol) obtained in
Synthesis exanple 8, 28.7 g of

2- benzyl oxy-4-fl uoronitrobenzene (116 mol), 32.1 g

qf potassi ym carbgnate (.233 ),-1.80 ni, of, ., ..
SRR T B e adaraar ST Fot adrnThn g ke inppy
(800 mroklecoverglitas# andZBedt e ahdZagl tatleddadxi3%, 57 -

C, for: 12 Squ ' g g ct] .
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g CoFl echednbysfELatmbipMm addihe A t a8ed kfol)L i®fstead of

i.on-exchange water for one hour and dried under
Lndfuced presstremorhnd’ ohtararagtareg (g- ofmol) -

2, 2' appshdafi3e banaylrexyl4snic ondenopyd e phertdy] - dlysis

N e e I E N,

thabtoditrade?, 2'ombioshd- (3- behayfekyproduct.

4- ni - Y) = 125, 85 -bis[3-(1-adamantyl ) - (1-
adan%%????fgglébh%ﬁ@f&ﬁléé‘lnorlml), 1.49 g of 10 %

KﬁLLMS!&ﬁzbaf?fvhteBZ%aﬂbgn (1i40 mol ), 27ﬁ ML 8f

, N sdibpet byl f 9K g. and a stirrer were charged in a

300 nL recovery flask and agitated at 25 C for 24

hour §NERARF LG hiHvohed o fospher &2- ¢ dhct{of?? N: 3-867
osd.gt3ion was filtered and then added to in 1 L of

i on-exchange water. Solid recipjtate s. colle R

A T e C R S dh R ARk ey e e T
3 MEt;eO:f @r. 8anot her one hour and dried under reduced

pressure, thus obtaining 39.0 g of 2,2:-

AT OF g A AR S 131 b1 phemyl (42, 6 bl Lh

ada a - bi pheny .6 mmol ; e

yi el dsymeBe88s 8 I . 4ABpeanansgampdtyesul | s-19fs Mmssarboxy-

spectronetry analysis, and el enental analysis are
p@§%ﬁﬁ¥)%@P&ﬁ%eTﬁécﬁzPﬁlgﬁgM/that t he obtai ned conpound

i s alharget 390oduck. Appeanarke: fdabkowprsgliddd with a
thermometer, a Dimroth condenser and an agitator, 46.2 g of

4,6-di (1-adamantyl) -1, 3-dihydroxybenzene (0.122 mol)
obtained in Synthesis example 1, 38.8 g of methyl 4-
fluorobenzoate (0.252 mol) and 300 mL of N, N-
dimethylformamide were charged. 42.1 g of potassium

carbonate (0.304 mol) was further added. After agitating
at 135 °C for 12 hours, ‘a reaction solution was filtered
and filtrate was added dropwise to 2 L of ion-exchange
water. A solid precipitate was subject to two times of
washing with 2 L of methanol followed by drying under
reduced pressure at 50 'C for two days, thus obtaining 64.6
g of 4,6-di(l-adamantyl)~1,3~bis(4-carboxymethyl-
phenoxy)benzene (0.105 mol; the yield was 86.1 %).
<Synthesis of 4,6-di(l-adamantyl)-1,3-bis(4-carboxy-

phenoxy)benzene dipotassium salt >
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M5 (FD) (mz) : 937 (Mt) Elenmental analysis:
theoretical figures (/%: C 82.01; H 8.17; N 2.99;
0: 6.83 actual neasurenent values (/%: C 82.00; H
8.12; N 3.02; 0: 6.86 (Synthesis exanple 12)
<Synt hesis of 2,2'-Dbis[4-(3-hydroxy-4-anm no)phenoxy] -
5,5 -bis(3-(3, 5- dinethyl-l-adanantyl)biphenyl> A

er orned n the sa ondition_as in

bl
The Sntnaer ot BE I R nl Ik B SRS I3 (P or Brhecer,

a B0imroth condenser and an agitator, 1 L of n-butanol and

ooy 0%y 5,5, sBL3- CA:ALATBNI Y1 b Lagdammnyl A pi oo

chgrgedd|hyﬁﬁbx®1§ﬁq¥e was then heated and refluxed to be
dl%'s%(l%e@ di metlyly! - athama.di ¥l gr bi pheayl o(58d mmd)qi (1-

whi was obtalned as I n Synthesis exanple 8 except
adfaalﬁn&éﬁlﬁg 1141big(Hrcarppaine 8RBl o R NN deridie ane (0-10
moﬂSﬁ%hH@ﬁ'kabnébﬁaﬂn@ﬁ b, Qéﬁegtgn@fthe above process, the
r ono- earance .
miFEduR $6t RS th pREl r DRt i anaparl TONd Carere NARE, 1t
waanaloysliesd atre shownebélam e fat aesddwtbhatotatime crystal
engR Aned GOMpoundd S L Ak 9eLr UGl ARPSALANCE: 85 of
waahah93|8lchébré¢|eél ¢ihpnels (Jokhlowed 7Ry52drHing. 7gider
reHucédséyresgur% 8q2t a@éugg ”%%%%r %'Hﬁfgln\@! €56 (6 %y o@ 4, 6-

1 ( yntheS|s exanpl e
dliéyaggvﬁpﬁgé O$ ~bis (4- carboxy phenoxy) benzene

dlﬁoﬁaab@magamanwl 094, Bo b} s{He cardx Yira phEnaxyd) .

orouFict o EnEa et hoA S SN e aer
a anmagichatondedfe? gnafan agltator, the obtained 62.5 g of
R T e
dlpota531unl salt (0.09 mol) and of 1,2~
dichloroethane were charged and cooled to 0 °C. 178.5 g of
thionyl chloride (1.5 mol) was added dropwise at 5 °C or
below for one hour. Then, 1.5 mL of dimethylformamide and
1.5 g of hydroquinone were added therein and the mixture
was agitated at 45 to 50 °C for three hours. After
cooling, crystal was removed therefrom by filtration and
washed with 50 mL of chloroform. Filtrate and washing
solution was condensed together under reduced pressure at
40 °C or less, and a residue obtained was subject to two
times of extraction and filtration with 200 mL of diethyl
ether. Diethyl ether was removed from an extract under
reduced pressure to obtain a semisolid crude product. The
semisolid crude product was washed with dried n-hexane and
recrystallized with diethyl ether, thus obtaining 38.9 g of
4,6-di(l-adamantyl)~1,3-bis (4-carboxy-phenoxy)benzene
dichloride (0.0594 mol; the yield was 66.0 %).

Appearance and results of mass spectrometry analysis

and elemental analysis are shown below. The data show that
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fl uor obenzoate (0.252 not) and 300 nL of N N
di net hyl formam de were charged. 42.1 g of potassium
carbonate (0.304 nol) was further added. After
agitating at 135 'C for 12 hours, a reaction solution
mas filtered and filtrate was added dropwi se to 2 L
i on- exchange “water. A solid precipitate was
thsub#gct ta nes. of @ash n 4h 2 L of nethanol
foPPofed® y08?9? uh%e? Fedfelc Ydsure at 50 ' C
for App)aaj]aa/rs:e't szll@thﬁalyem@vﬁstaldg of
4, 6-gli (A ylk;k s(4 car boxynet hyl -
phenoxy enz f 5 nD the yield was 86.1 %.
<Sy nkt ke 15t off ama@yml(Sl adamantyl) 1, 3- bi s(4- car boxy-
phengydanzene ¢hpatassium sal te> 5% bg.a 2L 6.15; cl:
four-neck flask prOV|ded a thernomefer,
10k oPh @ohBlenser and an agitator, 1 L of n- butano

and ad&h: Al Imehspetasst UMaNydisox( Ag) {86: %729 mot) 6.21;
megs %ghargeg The nixture was then heated and
u

d Yo 9di ssol ved. After addition of 61.5 g of
4,6-di (1-
adanmant hi_s oxymet hyl - phenoxy) benzene
(0. T?yyt%mﬁm RN 4Sal ned by repeating the above

procesgythdreis nbkt dr, € —WasBheademeahglfe#hdxmﬂntpl)391 3-
nu X dge bath and
b1§1( E%?bo!é?% tr'éch ‘(’:}?e;%%&?é e(ﬁjahék{lcﬁrh

filtered to us separated. The
cryst atYMdesijed by fianad ngs e spgshickgdditieny as in
thof sghhaael sf @sdaamd; by déytegturt@hert 4V6BQUC<§doEr aIS MR (1-

2t Pyt o1 ST byl ihelioky) “BEnzakgred to
53dd pot ass_ﬂ um sadﬂ (0. 0956 (3 t fred e hoy Iwels- 2@ ¥y 1 ) [1n 3~
di@y@re QL 5 Iﬁﬁflggfw|ded with a thernoneter, a

con ens r and an ‘agi tator, the obtained 62.5 g
of P@E@aﬁa(nceaomrﬁhnx%ylus 30bi Q@&SCéﬂ@@%}}fof@ﬁéﬁ{w)ﬁ)ﬁalYSls
an@eﬁzgﬁéntglp9$§@§éi§néﬁétsKéMﬁ“%é@%Q aﬁ%eZQQt@Léwbw that

- dj chl or oet hane were charqed and cooled to O
thei?%bﬁajg“%?‘ C‘PWW Jc“-hl%r‘iad%getl@ 3t was added
dr opwse minde :Caoblolkel ewlfiar one hour. Then, 1.5 nL

ST ey 12 6 f ol ine e
Elemental analysis:
theoretical figures (/%): C: 74.25; H: 6.80; Cl:
9.96; 0: 8.99
actual measurement values (/%): C: 74.23; H: 6.81;
Cl: 9.98; O: 8.96

(Synthesis example 15)

<Synthesis of 4,6-di[ (3~ (1l-adamantyl)-{l-adamantyl)]-
1,3-bis(4-carboxy-phenoxy)benzene dichloride>

121.9 g of 3-bromo-1,1’~biadamantane (349 mmol), 9.58
g of 1,3-dihydroxybenzene (87.0 mmol), 25 mL of toluene and
a stirrer were charged in a 300 ml recovery  flask. The
mixture was heated and agitated at 130 C° for 24 hours

under nitrogen flow. A solid was obtained by removing a
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was agitated at 45 to 50 C for three hours. After
cooling, crystal was renoved therefromby filtration
and washed with 50 nL of chloroform Filtrate and
washi ng solution was condensed toget her under reduced
pressure at 40 C or less, and a residue obtai ned was
subject to tmo tines of extraction and filtration

et her hyl et her s
e 196 BROLSEMAE TGS redlCod Srods oppid vas
pughtfaien laysemLsmhl dhcpdeeogr@pikm,t t e o]stemrsnig BTcriude of

t
e AT ol S R P R T PR e g
(5 - @fmmol, the yield was 66 4 ° .

4, 6- g4 aga%@mﬂéélé- x@a@'é&(ﬁf&@ff&@%}h pé}?en@(a\ﬁ)eb%ﬁﬂeclon

dlchlorlde 594 nol yi el d was 9 .
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adan@nelement al-dﬁﬁﬁhyék§b@1ﬁﬁer$@0w bep OWolThG/a@afadt%li@W to

52 t d t od
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ad@MbﬁtyEDéﬁEnBadlhpdtgsyBent@@mret|GthzzgureﬂﬂQ, thus

S .00 9,76 1 21 -
ool 3 82a0 hofl- 38 (553l bh) %%&%%*%f;ﬂ?}?%%@gﬁ'gw
ca(fSpﬁVhébﬁSOéxahpnéena) dkgyhehiedd s of
bIS %# S rathdel Y| vbzadageptyhhssl.sect rometry analysis

car boxy- phenoxy) benzene di chl ori de> A synthesi s
an@n§ BQPFBFﬁeﬂn?ﬁYFhé 34feSktondi P bW as The dafe show that
thgg6bh§$hédeé§@1ﬁpg@ndgl§xﬁe@ér@élat p -t olf)4 6-di (I _-

ada I hydr xy zene 122 no was
%l)o c‘seg 5& Ry

alte OowW SO

4, 6-M% (ED- di hyl334 a(d’ar)rantyl)l 3- di hydroxybenzene
(O 1@¥%ﬁgﬂéal ance and results of mass

spectronetry analysis and el enental analysis are
shovﬁhwwcaﬁhe daigeshow that Ci hd 7ol984i nBd cbriboundl:
7.69;aotapget product. Appearance: a blown solid

actual measurement values (/%): C: 78.02; H: 7.46;
Cl: 7.62; 0: 6.90

(Synthesis example 16)

<8Synthesis of 4,6~-di[(3-(5,7-dimethyl-1-adamantyl) -
(3, 5-dimethyl-1-adamantyl)}-1,3-bis(4-carboxy-
phenoxy)benzene dichloride>

A synthesis was performed in the same condition as in
Synthesis example 13 except that 46.2 g of 4,6-di(1l-
adamantyl) -1, 3~dihydroxybenzene (0.122 mol) was altered to
92.6 g of 4,6-di[(3-(5,7-dimethyl-1-adamantyl)-(3, 5=
dimethyl-l1-adamantyl))-1,3-dihydroxybenzene (0.122 mol}.

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: a blown solid

MS (FD) (m/z): 1,036 (M")
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M5 (FD) (mz) : 711 (M¥) Elenmental analysis:

theoretical figures (/%9: C 74.25;, H 6.80;, d:

9.96; 0: 8.99 actual neasurenent values (/% : C

74.23; H 6.81; d: 9.98; 0: 8.96 (Synthesis exanple

15) <Synt hesi s of

4,6-di [ (3-(1-adamantyl)-(1-adamantyl)] -

1, 3-bj s(4-car boxy- phenoxy) benzene dichloride> 121.9 ¢

of §$kﬁgﬁﬁg%;?n%%ﬁgﬂﬁnantane (349 nmml ), 9.58 g of

1, 3-thdyckodxodlenZfenered7. O/l )G: 258m8lof Hol ugnk7andl:
6.§4§tbgrg[l@ere charged in a 300 nL recovery flask. The

m xture was heated and agitated at 130 C for 24 hours

undexcthiat ogepstremenihn gallivgswas/ obt afned by’ $enbvi g 20/
c1@ ¢982s0bveptynder reduced pressure. The obtained

solid was purified by colum chromat ography, thus

obtaining 37.4 g of

4, 6- dé e i dsiad ammionle) -1(74- adamant yl ) | - 1, 3- di hydr oxyben

zene 57.8 mmol ;. the_yield was 66.4 % . Next, .a .

synt o8t s SRS pert o ATt i e - Hshapzotc
acBgntihesilsrédanpl e 13 except that 46.2 g of 4,6-di(1-

adamant yl) - k,3- di hydr.oxybenzene 22 . .

altgﬁgd 0 59@.9Hgyofﬁ?%g%b mlég?gk BPé%l&@é with —a
thgrgodef8r(| 2 adameditlyl gorfdenser and an agitator, 44.9 g of

2, adamaabybht ol £ Ba i Y OXYDEHZERE1 ( 00221 ABK) il MSithesis

obt ai ni_ng '
exzamplai [ 3-19-adantht WA adarbht yPPY- Iy s (403 nL of
Ea€ahbexyephenexy)s .henzenendi shhesi deoniAppeaiangelandon of

a1 BR3FORT e, BRERORRER SR s ael s TS the 100 O
foobt aZnedovospoundet s & tarigetg@r oduttaosphgpear afdeera the
rebbOTEoYUAGUL 30 Hochby{ EOby PRy 980 Y LgoERETERtdon-
exghgrge owagen3waet ydiedreasar bentThaliges tGony ggat iign was
chdr48d in a separating funnel, then extracted three times
with 100 mL of ethyl acetate and dried with magnesium
sulfate. Ethyl acetate was removed therefrom by means of
an evaporator. The obtained crude product was purified by
column chromatography (hexane: ethyl acetate = 4:1), thus
obtaining 54.7 g of 2,7-diadamantylfluorene-9, 9-bisbenzoic
acid (81 mmol; the yield was 81 %).

In a 2 L four-neck flask provided with a thermometer,
a Dimroth condenser and an agitator, 54.7 g of 2,7-
diadamantylfluorene-9, 9-bisbenzoic acid (81 mmol) obtained
by the above method and 200 mlL of 1,2-dichloroethane were
charged and cooled to 0 °C. 178.5 g of thionyl chloride
(1.5 mol) was added dropwise at 5 "C or less for one hour.
Then, 1.5 mL of dimethylformamide and 1.5 g of hydroquinone

were added therein and the mixture was agitated at 45 to 50

°C  for three hours. After cooling, filtration was
performed thereon to remove crystal. The crystal was
washed with 50 mL of chloroform. Filtrate and washing
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A: 7.62; 0: 6.90 (Synthesis exanple 16) <Synthesis of
4,6-di [ (3-(5, 7-di net hyl -1 -adamantyl ) -

(3, 5-di net hyl -1-adamantyl)) -1, 3-bi s(4-car boxy-
phenoxy) benzene dichloride> A synthesis was perforned
in the sane condition as in Synthesis exanple 13
except that 46.2 g of 4,6-di(1-

sQ %ggg%yv{% (’g%ncgelrgg/d# OXXé’gPZ%‘SuSQd%%eQEL%e 42 40 °C or

legdichﬂdSa(55%1du&eKh¢b;heddanﬁntgﬁb}é@ﬁ5to two times of

%‘-’c‘t‘lﬁg ]an%daﬂ?ft”éﬁ’at uﬁt‘iﬂ Y ‘%ﬁ‘f}’bc?f‘zﬂ‘&lér\g 12¢her. a
resu ts o

pear ance an mass ectro
seiiaoldids cridk ebsREREal waral geiainged elyiomm@é’ll@w Jigethyl

ot show that  dherobt a'ﬁ?@eﬁonP@&hﬁ‘QedSF%ré%&% The

pr.oduct. Appearance a blown solid (m.z):

semigeg LoMCImACEIRARsCY afalWAShed tHddt é%lijc%ﬂ Fifytrane and
reGry8a8lizdd §ith d€keihy®. 84heD, 6nd8 astaldhing 39.4 g of

asur.enment 19: C 79. H 8. . d:.6.82;.
2 PR YRl US% (0o 486 190kt o8 20y (s & PRl sae
(%5, . 7% diredamahey l/filkldr eae- 9894bksbenzoic aci d

i chhghLaeZ,LD 00Tk Leuneek I gsko Bl d3d My s

ot i -condenser i tat o
an4ﬂ4 @legle@fcalzam@yadanamewhpwer erdnE - (100 rﬁh@qa) Show that

ttfebtcﬁitraggte'dnc@ﬁ?bﬁ%%' is 8Xamp 8t5pr38ubt 9 of benzoic
acid (30 aton s reagent (7.7 w%

net hARRS&F#0RF ¢ %ctﬂg%%lﬁtFHWHﬁo ¥ phosphor us

pent gxi dep) wenezeharged(@nd heated at 150 C for 12
hourﬁ undeé @ nlti %en atnnsphere After the reaction
sol uFTOAPEALh2A 1 ¥3hT t enperat ure, 100 ni of ion-
exchangerwat eal wai@oced SI/6W:y. CThe/ 3 edlct i 6n s6l@BForcl:
9 V@3S ocharged in a separating funnel, then extracted
three times with 100 nL of ethyl acetate and dried
mnthaﬁﬁ@ﬁésﬁ@@surement values (/%): 79.34; H: 6.26;

Cl: 9.87; 0O: 4.53

(Synthesis example 18)

<Synthesis of 2,7-di(3,5-dimethyl-1-
adamantyl) fluorine-9, 9-bisbenzoic acid dichloride>

A synthesis was performed in the same condition as in
the Synthesis example 17 except that 44.9 g of 2,7-
diadamantylfluorenone (100 mmol) was altered to 50.4 g of
2,7-di(3,5-dimethyl-1-adamantyl) fluorenone (100 mmol).

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: a blown solid

MS (FD) (m/z): 767 (M")

Elemental analysis:

theoretical figures (/%): C: 79.77; H: 6.83; Cl:
9.23; 0: 4.17

actual measurement values (/%): C: 79.75; H: 6.80;
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sulfate. Ethyl acetate was renoved therefrom by neans
of an evaporator. The obtai ned crude product was
purified by colum chronmat ography (hexane: ethyl
acetate = 4:1), thus obtaining 54.7 g of
2, 7-di adamant yl f | uor ene-9, 9- bi shenzoic acid (81 mmoi;
the yield was 81 %9. In a 2 L four-neck flask provided
3 tBernD ter, a Dinroth condenser and an

|t§ or g of 2,7-
dladanantylfluorene 9 9- bi sbenzoic acid (81 mmol)
obta §§ﬂT e gt hod and 200 niL of
1, 2-di oroethane mere charged and cooled. to 0 C
178. 55gneietdii omfl 2hPokigkd- ?@-c&whﬁ%ywsemédphenyl]-

2, dLeQWUsgdéha§t§iPﬁfi@§§eﬁ@fdfwﬁiéﬁﬁaé> Then, 1.5 nL of
di met hyl formam de and 1.5 of  hydroqui none were

addedl FYRerETisnths r%elfﬁ%ﬂtﬁde J\Kh§b§g|5ta§teed:%d%0tno agp in
th€ fEanﬂHérsQ% hotirgo 1 Af 1 81 e@;@@btnq:nafu l4q .ot i @n owasi, 6 dl (1-

ereon to renove cr st al
BaREu T Lhoses R be ERTereror 1 47 (PATL HAG WhehrRg O
7555 soI@tlomeHs 2 pheensbeadartert yeduioed: qrreess - iatphdho L
Sg es ai ned was subject to two
Obga%égdoﬁﬁ eX$@§c$|%n %Q@S% ration with 200 nL of _
di ethypeatdiere ndseapudls dOér Diele Sp ISEGFEE ofes robtediaded 1s

anBY M EARKERG dh8ihyls gtbernéfomMmaro@xt e delshow that
reduced pressure. The semi solid crude product was

thGaoheaiRLEnCHPPRENG - hexane? Rl Redyt-al |ized with
di etiybeptdrers: thus ght aiglileyg 391449 of 2, 7-di

y Iuor - bi shenzoi ¢ acid dichloride
(55%%§gﬁ§§ ézyléﬁ%$m§4 68.4 % . Appearance and
resul tsnaitamssaglpecits:onet ry anal ysis and el enent al
a”a'é’ﬁé dréfleca?ihog'llg%'egw (J9g. dat.a showothal . theys; 1.

obt ai ned conmpound i’'s a target product. Appearance: a
7-PilghP:yétLédw solid M (FD) (mlz) : 712 (M) El enental

anal ystga1 t hegsetemahtf vgunes ((M) C c?79.Bl,144 6:23;.89;
a: .98; 9: 4.50 actual neasurenent values C 79. 34;
ClH 78 g O .10

(Synthesis example 20)

<Synthesis of 9,9-bis[4~-(4~-carboxy-phenoxy)-phenyl]-
2,7-di(3,5-dimethyl-1-adamantyl)-fluorene dichloride>

A synthesis was performed in the same condition as in
the Synthesis example 13 except that 46.2 g of 4,6-di(1-
adamantyl)-1,3-dihydroxybenzene (0.122 mol) was altered to
82 g of 2,7-di(3,5-dimethyl-1-adamantyl) fluorine-9, 9—
bisphenol (0.122 mol).

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: a light yellow solid

MS (FD) (m/z): 952 (M')

Elemental analysis:

theoretical figures (/%): C: 79.48; H: 6.35; Cl:
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a: 9.87; 0. 4.53 (Synthesis exanple 18) <Synthesis of

2, 7-di (3,5-di met hyl -1 -

adamantyl ) fl uori ne-9, 9-bi shenzoi c acid dichloride> A

synthesis was performed in the sanme condition as in

the Synthesis exanple 17 except that 44.9 g of 2,7-

di adamant yl fl uorenone (100 mmol ) was altered to 50.4 g

of 2,7-di(3,5-dinmethyl-1-adamantyl)fl uorenone (100
7476l P: Appearance and results of mass spectrometry

anal yst$al andaghesrahal wanalesi $/are show bed owr: The, 32;

Qaga 2hoggtgaz the obtained conpound is a target
diet edfance: a blown solid MS (FD) (m z)

767 (NI) El emental anal ysis: theoretical figures C

79.7 8 0: 4.17 actual measurenent

vai brind el Lete o B G ool 0416

( synimiﬂse%mrrmé 19) 2<Syhs héérsavpoxy-phenoxy) -phenyl] -
5, % QbQE?b4 §4a89ﬁ99§¥ Fh?fo§&émQ§€QYi blphenyl

1-adanantyl) uorene di chioride> A synthesis
dlﬂ&éoﬁéﬁﬁBrned in the same condition as in the

Wntmeé; St IeXAP | Bad o &xEepted hat ﬂﬁezsagwfcdhcﬁl&dril as in
h§| tSé/.:)&&ﬁers)d_s ﬁxgn@eof ?§y%§réze£e)r%e (hat 6.”? % \gl%s 4,6-di(1-
ad2méndy(1-adaranhyb)dkyocenend, 90bilphana) walst alneddd to

YN NgS! S exam égysdlﬁggsgggpgg%gt g (pSUl L5, 0 IS ) -

spect onet’ ry an ysis are
adghenhybel olipiheydat 40shdyv tthai) t@@iiﬁﬂ%ﬁné@lcdﬁﬁdﬂﬁw
exaﬁpgetgrget product. Appearance: a light yellow solid

M5 (FD) (mz) : 896 (M) Elenental analysis:
theo@@ﬁ?%%ﬂHQ¢g®P%erP6 tscot7gasy e rgFetgy analysis
and. 81emBhtd114nalysis are shown below. The data show that

the cobtained compound is a target product.

Appearance: a light yellow solid

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;
Cl: 7.12; O: 6.36

(Synthesis example 22)

<Synthesis of 5-(2-(l-adamantyl)ethynyl)isophthalic
acid dichloride from 5-(2-(l-adamantyl)ethynyl)isophthalic
acid dipotassium salt>

(1) Synthesis of l-ethynyl adamantane

l-ethynyladamantane was synthesized from 1-
bromoadamantane according to the method mentioned in a
document (Y. Okano, T. Masuda and T. Higashimura, “Journal
of Polymer Science: Polymer Chemistry Edition”, Vol. 23,
1985, pp. 2527-2537).

(2) Synthesis of 1-(3,5-bis(methoxycarbonyl)phenyl)-
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actual neasurenent values (1%: C 79.14; H 5.89;

ad: 7.87; 0: 7.10 (Synthesis exanple 20) <Synthesis of
9, 9- bi s[ 4- (4- car boxy- phenoxy) - phenyl ] -

2,7-di (3,5-dinmethyl -I-adamantyl)-fluorene dichloride>
A synthesis was perforned in the sane condition as in
the Synt hesi s exanple 13 except that 46.2 g of

6-di (I - adamantyl)-1, 3-di hydroxybenzene (0.122 nol)
ﬁésagpm@pgal{%thfg;@e f6cpm diméthyl "5-bromoisophthalate

2, 7- ﬁt (é3| b-di ﬁ%ﬂ‘l—)’rhelc%k aﬂmatp/ﬁdxhdtszglwla:ﬁl& thefrmometer,

i s 0 . mol ) . . earance and. results o
= BB RP s geatar ot v i BREPS) anerr b e g g Ttetor,
12§hgmnfbéhmmthghe5dbramehsmpmthﬁlaﬁénxGﬂﬁ&ﬁ nedl )Gortpdud of
trkéh?&%? g% &9&%5@(@2??% emerft iajn%:.%/ (yj‘?léo%\%e@l o%llde
(Ot RBOE6L i Coblli guamse (/Oh-26C. 2O, ABF Hi e 35 olgiainsy  1-

etﬁyﬂglagamgnggngqG’éﬁ%ﬂ‘;@@}'f Ay heséllt{;‘a{rlé(ﬁee;dn%necy%f%og%n was

pa%S?ﬁthé§F§ ofh® Zfl%F§[(4 cdrBoxy-phe )<ﬁhe@ﬁqydrated

trgeémfbaﬁ&ﬁe ( in@dQUBnhYJ Jort( h‘e&@@&&ﬁ%ﬁ' )p]y‘rﬁ'dﬁ'ﬂl%n)ﬁere added
| C ori

th f th
EhEBRADLPBH BES A ATG Syt G AP T SRR 1 A Eer
nidbogdeng ehsdpbsdedl -inadandrt yiladk ekt hyds oxgbenzénd g of
dlégﬁégéb ylj)r 8%’;?/8@8{3% f;%[oggﬁﬁgaaﬁ%%?gﬁluﬁ_ (0.000427 mol)
waadamankyly) pddeghemd tloe 12Px bty wbs ahredeiln aggntieddiuged

in€xaiplg 18. LApRear a@ﬁgnandtffééﬂ§}13anﬁfné73§ﬁd3p$ ORI Yras
anal ysis and el enental analysi's are shown ow. The

regaveds NOWSEhaiSIUIRE obt 87 Fiete céﬁp&m@%% | PéP@Et viscous
sophedust . AppeadanGeomd wdghidyed | ew 300 dul. of water and

filtered to separate a solid. The solid was washed with
500 mL of water, 500 mL of 5 mol/L hydrochloric acid and

500 mL of water each two times and dried under pressure at

50 °C, thus obtaining 121.5 g of 1-(3,5-
bis (methoxycarbonyl)phenyl)-2-(l-adamantyl)ethyne (the
yield was 86 %).

(3) Synthesis of 5-(2-(l-adamantyl)ethynyl)
isophthalic acid dipotassium salt from 1-(3,5-

bis (methoxycarbonyl)phenyl)-2-(l-adamantyl)ethyne

In a 5 L four-neck flask provided with a thermometer,
a Dimroth condenser and an agitator, 3 L of n-butancl and
226 g of potassium hydroxide (85 %) (2.72 mol) were
charged. The mixture was heated and refluxed to Dbe
dissolved. After adding 120 g of the obtained 1-(3,5-
bis(methoxycarbonyl)phenyl)-2-(l-adamantyl)ethyne (0.341
mol) therein, the mixture was heated and refluxed for 30
minutes. Next, 1t was cooled in an ice bath and filtered
to obtain precipitated crystal. The crystal was washed
with 1 L of ethanol two times followed by drying under
pressure at 60 °C, thus obtaining 132.49 g of 5-(2-(1-
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M5 (FD) (mz): 1,000 (M) Elenental analysis:

theoretical figures (/%9: C 79.26; H 7.26;, d:

7.09; 0: 6.40 actual neasurenment values (/%: C

79.23; H 7.29; d: 7.12; 0: 6.36 (Synthesis exanple

22) <Synt hesis of

5-(2-(1-adamantyl )ethynyl )i sophthalic acid dichloride

mant yl ) et hynyl )i sophthalic L acid

adafﬂﬁai:é{%i?ﬁﬁve&f f?% ﬁtlﬁes.%m&f IRt Rsgium salt (the
yiatldmaatane 31:et hynyl adamant ane was synt hesi zed from

1- by ppoadamant an cording to the thod nenti qne

in a[ Yocurent Yg %ﬁ%%%lsT Masuda gﬁd T. S % -
ad&mgaSMﬂnethynbeU$¢@hth£ﬁl$blyneplsC|encérmﬁolynén 2-(1-

ad%ﬁ%H%?ﬁ %tﬁ?h§i? ﬁ?oé§%P oxyég$55%§$3 heﬁX)
58 21{4- edaﬁaﬁn,(ﬁ)rét hy"lﬁlémﬁflémldieﬁbt/ﬁyl isop hthalic acid

dléoeaegpuﬁoelatllaal at. e1I9n i) Lobesrndeckpblaskapr d@se%qved
a thernDneter Di nroth condenser antro

inj) rﬁoet Erp%faﬁenaﬁxga@pgeorwaterzsaa of T bt gy Wit & sc
fl5ﬁbrorrpa§e,(@gtgel aié@mcﬁ?e45ﬁnﬁ@ll)blé. ]meg:‘fﬁsfr tri @genwll /L
0s ne 419 no 0 i odi
RO 3BT o Land 6. BIG of ot He bt &f RORFIE  CO be pH 1
wiEhhynyradananIaneA(Qn&&mpmﬂ@bw@reoéhdrg@dsan&ﬁalned by
. passed h k 3 f
cLOLLLOOEN B8, PaRRET sl Nl ot TS R8s
l%y%@hﬁ@g%we‘ceﬁdead fheétsphiand tﬁeenpkeﬁaﬁeedwolld was
draght @h@@raPQeE‘s§§@| wed 50Af°tcer u{usl r@&@zﬁ pe8§eg of 5-

21 e RhR e o O & G2808457 Thog) Vigle was

99qa|%kly added and the m xture was heated and refl uxed

ar%} w1 tgl%ghylanlne and pyridi ne was
renD reduced pressure to obtain a brown

V|SGBUB solution. The solution was added to 500 niL of
vat eryand fid teried to separ ¢ asol i dnaThensalihd Masy
washed wi th _,
2,2060-2,190 cm
Elemental analysis:
theoretical figures (/%): C: 74.06 %; H: 6.21 %; O:

19.73 %

actual measurement values (/%): C: 74.12 %; H: 6.14
%; O: 19.74 %
(5) Synthesis of 5-(2-(1-

adamantyl)ethynyl)isophthalic acid dichloride from [5-(2-
(l1-adamantyl)ethynyl) isophthalic acid dipotassium salt

In a 2 L four-neck flask provided with a thermometer,
a Dimroth condenser and an agitator, 96.1 g of 5-(2-(1-
adamantyl)ethynyl) isophthalic acid dipotassium salt (0.24
mol) obtained above and 400 mL of 1,2-dichloroethane were
charged and cooled to 0 °C. 391 g of thionyl chloride (4.5
mol) was added dropwise at 5 °‘C or below for one hour.
Then, 4 mL of dimethylformamide and 4 g of hydroquinone
were added therein and agitated at 45 to 50 °C for three
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500 nL of water, 500 mL of 5 nol/L hydrochloric acid

and 500 nL of water each two tines and dried under

pressure at 50 C, thus obtaining 121.5 g of 1-(3,5-

bi s( met hoxycar bonyl ) phenyl ) - 2- (| -adamant yl ) et hyne (the

yield was 86 % . (3) Synthesis of

5-(2-(1-adamantyl )ethynyl) isophthalic acid

di potassiumsalt from 1-(3, 5- , ,

MR ety SOy pHEH T2 (R Rt et AR 11 ars

remolvddobr- medk rilcask phavwdedew whth 1hermbnet e¢hlofoform.
thc%Meneramim%aitMOr 3. L of

Di_nr - but.anol
i 06 o HOrsae Tl or e PR E R Ty under
reweced phresgede Theifi xCure hassheab@dtladobied inx@drepidue
wa%?(ssg@g_%%%l \{:%dtv@( tt%rmeasd%fqgegépa@tﬂ;n t:ﬁf‘d ojibitﬂf@tfjion with
206 §TmetthSHypEavBorFhEFhenyl §tRv] | e Bhirmi Y| JeraNa’ from an
ext@a41l unRly ADRIRIN p e Uty eoas heatednah id crude

refluxed for 30, mnutes. Next, it was cooled in an _
PrcgePat hTARASEREBRIED CYHR0PEPHAY P 83 iR v iisht afried
n—}ﬁﬁﬁa@ﬂ’eyztaaid V\/aﬁe_d&@%ﬁ%%li\mieﬁl Yyt rof ceuelgafy%l te}q@léﬁ,rresmus

ol.l owe rying u ressure. a us ,

obeRiatEng 4o, o B op oy 4L resHatr bk iy Sapnynatic
aciisopfitbial ocidei (i potalssivwams s® ts)(the yield was 97

% . (4 Si - -

adané%‘%?%%%%hy lf’i%ﬁié”ﬁ%#c acid from5-(2-(l-

adamdt yl ) et hynyl ) isophthalic acid dipotassiumsalt

7.6 gaPhory1{d- &iiadamaniori)aeet hynydoodisopd hakiht;  and
g0|d dlpotqsglgg1sgla é0.0LQ nol ) obt ai ned above was

eLHYBYdl FERUPI n“26°HT% of °P ofifexchange water and filtered
Wit hva BED) f itht ey : paper (M'e2canove i nsol uble matter. 5

?glbé£%$$%9£§f$%g%%§%§@id was added to this filtrate

' : ating. A precipitated solid was
obt atmedréyicdl | fiaeren &Nnd) it Cwadcsdbj &ct Hro W@ 57 Cl:
19t ikAES 00f gwaghkng with ion-exchange water and
filtration. The obtained solid was dried under
pr es3tFre2ht MSHSErERANE SBLAFHI ng 6.°1 G o654l ®; H: 5.08
5;(21(11adacanbyl peshyayl )i sophthalic acid (the yield
was
(Synthesis example 23)
<Synthesis of 4,6-di(l-adamantyl)~-1,3~bis(4-amino-
phenoxy)benzene>
In a 300 mL recovery flask, 22.0 g of 4,6-(1-
adamantyl) -1, 3-dihydroxybenzene obtained in Synthesis
example 1 (58.1 mmol), 17.2 g of 4-fluoronitrobenzene (122
mmol), 32.1 g of potassium carbonate (233 mmol), 180 mL of
N,N-dimethylformamide and a stirrer were charged. The
mixture was heated and agitated at 135 C° for 12 hours
under nitrogen flow. A reaction solution was filtered and
then added to 1 L of ion-exchange water. Solid precipitate
was collected by filtration, then agitated in 1 L of ion-
exchange water for one hour and dried under reduced

pressure, thus obtaining 30.8 g of 4,6-di(l-adamantyl)-1,3-
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99.5 % . Appearance: white powder |R carboxylic

acid: 1,710-1,680 cnl; and ethynyl group: 2,260-2, 190

cml Elenental analysis: theoretical figures (/%: C

74.06 % H 6.21 % 0: 19.73 % actual neasurenent

values (/%9 : C 74.12 % H 6.14 % O0: 19.74 0 (5)

Synt hesis of 5-(2-(1- adamantyl)ethynyl)isophthalic

hl 24,61 nt eth I

bl%c(élpﬁtl#%% IEcgflam Eéyzi?%%%ggél uérlnésal ﬁﬁg%’a%zityf%ggﬁ- %Jéagk 85.4

5)f.1 ask prowded wi th atherrmrreter aDimoth

condgnser a | tgtor (T%Qf ék 2-4d-1 £ th
adanmant v )et?lhynyl I sop lThe aC| a ot aSSI umgsacl)t °
obte@ipgd nol) obtai ned éb@v‘él éhdadmoa%y ,3-bis(4-nitro-

hé %x geh%ﬁ@th geffo1¢hargerh agd @90|l©d £0d11Gadium-
P n 3 t hi onygaﬂihl or|8e¢(4 rmlg) \9%3 added ghlGadiun

ac&%’ﬁ%ﬁge afasPengr BéI W foF‘m8|llé hour.”3 Th8h, 49%L ofi/N-

dldueﬁaymybimmmam dedand #grofr hydroquhneged wede sadded ed
%eln and a |ta]it1ed at 4 to 50 Cfor three %

s AFtEr éol Al geﬁlé/r ated wh 1fmos’c%o A
re‘a/ai;lonerum@dtlb)yl fweh$ rét.iLoaradd awals hgterwi £8d4&0 tel JofL of

ioﬁ:lh-I gERggg@ waﬁd 11 r at % elrl%l V\gf‘géf%ﬂg'g{é't 'w%'% V\@<§lleccted by

conaense tO et duc pressure at
filggstiand t:h@noagarca@adr é8i dué ofas Ausiredepngs twser for

anbkiBS Qfneexhbast B apdid4 | hh@te'ronrém&bd 2§9eggu9é thus
diethyl ether. Diethyl ether was reane

(0]
ObERLRARY uitdel Fed@ded? pPedsit AUt G T Ja%grhss% Jegino-
ph@huag bphoduet (3The medl sothel wralde ywrodactd vas washed

et h%ggg?lare]rdancneog%egl ﬂl%re]%qg%r CEEY Isr%%lsl Iszp %t‘@o&n@tqgfeta%ly31s
anB- e2enénbdananeyyéshgnyl $h1®@phb$1h<bwc Tasi dladiac homi ddat

thet BBYi gLA %ﬁp&gn% 1 fppear ance: p Wi e powder IR

Appearance: a blown solid

MS (FD) (m/z): 561 (M)

Elemental analysis:

theoretical figures (/%): C: 81.39; H: 7.91; N: 5.00;
0: 5.71

actual measurement values (/%): C: 81.35; H: 7.88; N:
5.03; O: 5.74

(Synthesis example 24)

<Synthesis of 2,7-di(l-adamantyl)-fluorene-9,9-bis (4-
aniline)>

In a 500 mL four-neck flask provided with a
thermometer, a Dimroth condenser and an agitator, 44.9 g of
2, 7-diadamantylfluorenone (100 mmol) obtained in Synthesis
example 5, 27.9 g of aniline (300 mmol) and 203 mL of
Eaton’s reagent (7.7 wt% methanesulfonic acid solution of
diphosphorus pentoxide) were charged and heated at 150 °C
for 12 hours under a nitrogen atmosphere. After a reaction

solution reached room temperature, 100 mL of ion-exchange
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carboxylic acid chloride: 1,800-1,770 cm'; and

et hynyl group: 2,260-2,190 cm' Ms (FD) (mz) : 290

(Mt-2C) Elenmental analysis: theoretical figures (/%

. C 66.49 % H 5.02 % d: 19.63; 0: 8.86 % actua

measurenent values (/%9: C 66.41 % H 5.08 % d:

19. 70; O 8.81 % (Synthesis exanpl e 23) <Synthesis of
e G AR T, 5oL ST BIRION) DEIP SN oo
inadanas&gdgatmngs duhydioxy@@nzzmﬂaumbtaydedxndesyma$eswided
+hE% | gL % 8 I 7.2¢ f f ron enze

P13 B3 55 100 ot pot aceram carbanat a0 233 ol ). °°
timgg mif @%trﬂcﬂlénnﬁﬂﬁﬁlﬂﬁﬁwﬁﬁl@é &dva scetede viede dried
w1€ﬁaf%§QWéEﬁ%m Mt avas heatiegh andcaghtat edaat I¥mdsed

for ours under nitrogen flow. A reaction solution
ChGRetrPMt e d e Pherf™adBEaPPE24CE 619 oh- EXEREndgy oduct

obwat aed Solws pr epu@nméa wasy col bectpd by cfhﬂdxﬁaﬁ:tdg@:l’éa,phy

th h t
R S -0 Sy BIAR et o o o
di30-8dgmeht#] bftidtemetadpditlyl 9 (4;Bil6he) (83 mmol; the

( Os henoxy)benzene (49.6 Mol ; the yield was
ylgga %ag»ga in a 300 nL recovery flask 29.1 g of

t he A@mwm 4ar6d dresubdanaft yiepsi, Spemtg(omaﬂrm @nalysis

ath@m@%¥%9§mz§H§l§§§s8aF@DE%®wﬁ ﬂngWOfTH%(@é¥ﬁléﬁyﬁﬂﬂhat
actjvated carbon (1.40 nmpl), 273 nL N, N-

thaj RBERYPEDr ARAPARIANHS 22 sERTFRr R/@Oémctharged and
agltg@pébréﬂcéﬂBdZHMMWn24mﬂQuis under a hydrogen

reac lution was filtered and then
add t@ﬁ% @%? Dﬁnge water. Solid precipitate
was El¢m$nﬂ&iianalyaﬂareulon, then agitated in 1 L of
I on-exehange wat@io s (/2): c: 87.62; H: 7.84; N: 4.54

actual measurement values (/%): C: 87.64; H: 7.87; N:
4.49

(Synthesis example 25)

<Synthesis of 9,9-bis (3,4-dicarboxyphenyl)-2,7-

diadamantyl-fluorene-dianhydride>

In a 500 mwmL four-neck flask provided with a
thermometer, a Dimroth condenser and an agitator, 66.4 g of
2, 7-diadamantylfluorenone (0.148 mol) obtained in Synthesis
example 5, 47.1 g of o-xylene (0.444 mol (three times
moles)) and 203 mL of Eaton’s reagent (7.7 wt%
methanesulfonic acid solution of diphosphorus pentoxide)
were charged and heated at 150 °C for 12 hours under a
nitrogen atmosphere. After a reaction solutioh reached room
temperature, 30 mL of ion—exchange water was added slowly.
The reaction solution was charged in a separating funnel,
then subject to three times of extraction with 20 mL of
ethyl acetate and dried with magnesium sulfate. Ethyl

acetate was removed therefrom by means of an evaporator and
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anot her one hour and dried under reduced pressure,,
thus obtaining 22.3 g of

4,6-di (I -adamantyl) -1, 3-bi s(4-am no- phenoxy) benzene
(39.7 mol ; the yield was 84.9 0). Appearance and
results of mass spectronetry analysis and el enental
anal ysis are shown bel ow. The data show that the
obt ai ned conpound is _a target product. . Appearance: a

2 bl O S ol B MY FOPPEM 25T 561 M-PUTEléfEnt aPY  column
chanabysgsaphhegnekagat eth gurese{d0 = @: 81, 3QjudHobkBhing
N, 5.00; ~0:,5,71.actual .measurenent val (19 . C B
7793 38 19t 7 da0 R 2t B A PS e & %l)?adr?pn}aéltyl
flpgyersSyi0hégi mobf the yield was 80.9 %).
2, 7-¢di(d-a twl ) fl ene-9, 9: i - anichipe) > .
/500 I\?ﬁ_}g ’ou?-ﬁ%k%f I%SEBEEO\F}% gd S\M%%a;ble?hggﬁgﬁetpe%&l?ed
wiphnpotheevpdenser amde @Rt adet @ 4y dgfube, the 9,9-

bi?;,(i;dL@Qﬁ@EHwLM@ﬁ%EM,@(dﬂéﬁéﬁf@{ﬁyl@l&id}%é n77.2 g
: S%nthEEIS Exsngle , 27.9 g of aniline (300 munl|) and
(0263 melor Sabo '%fr%%ae?ﬁu?rv.pﬁwm%éi%e%ﬁ%whr 1
L aci dysodihéosnef 100imhosphettsr pastoxdrde)gasr ecradangeded
angnd E at e g; %@Q Cb for 12 hours under a nitrogen
t gﬁé? . Af a’reaction solution reached room
t enpertaur ehe 1@@giionohgi on: exehange 362 7wad epfwastassium
Y. r ti sqla i s ,gharge LN
pegﬂ%ﬁ?gﬁ%ﬁéAﬁgﬁégﬁ éﬁgﬂsogﬁgm %ﬁh%@igg was 5%dgaré Stided
eveREr 0o auaS st o et P 7. oThéaurt tivasssubjleen tfd vehheeirs

paEEQESaQ&e@Xtiﬁétb@@iﬂh&ﬁ 100 ntepfugel h¥hodeetatis@ngdr, orf
dried wth ne iun1su?f te. Ethyl acetate was

WAt Bho V&’ rBﬁ?B?lﬂeaﬁgwﬁ? Eﬁaé€§po?%?orr%f§P%?d for
ancthde peoduchouaebtai nedreasppuatéi edaby eabyent to hot
figg%g@g@gggi‘@gxarépsg%ﬁ}%seto%@ai%%‘%f PEs “8nddnslBVsna 100
mLdi ¢f - £damantyl ) hYooeenko Bl ©- Biasid- anisl | adjle@sEhmiptin  to
gehBeat¥i el b v@si 83 P). The precipitate was obtained by
filtration and then dried, thus obtaining 36.6 g of 9,9-
bis(3,4-dicarboxy-phenyl) -2, 7-diadamantyl-fluorene (0.048
mol; the yield was 40 %).

Next, in a 500 mL four-neck separable flask provided
with a thermometer, an agitator and a reflux tube, 35.1 g
of the obtained 9,9-bis(3,4~-dicarboxy-phenyl)-2,7-
diadamantyl-fluorene (0.046 mol) and 34.5 g of acetic
anhydride (0.276 mol) were charged. The mixture was
refluxed slowly until the 9,9-bis(3,4-dicarboxy-phenyl)-
2, 7-diadamantyl-fluorene was absolutely dissolved and
heated then for another 10 minutes. A reaction mixture
thus obtained was placed on a porcelain dish and cooled to
be solidified. Pulverization and filtration were performed
thereon, and a crystalline lump thus obtained was
pulverized in 75 mL of alcohol free ether and filtered.
After drying in the air for a short time, it was Zfurther

dried at 105 °C to reach a certain weight, thus obtaining
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Appearance and results of nass spectronetry anal ysis
and el enental analysis are shown bel ow. The data show
that the obtained conpound is a target product.
Appearance: a blown solid M (FD) (mz) : 617 (M)

El emental analysis: theoretical figures (/0): C

87. 62 H 7.84; N 4.54 actual neasurenent val ues

%) Soyitthedrs 5 °8 o0 bL 4] b B b4 2 e

fldnoac@a@aduyahhﬁ/blmdenéOdMMyrdwlde1>he|y11@l<50®am1_89 0 9.
fourA §§§r£ﬁ@ékaﬁao¥bgﬁgtgﬂgg 31Eﬂ§r§558%f§me€%}]JH&EJEls

condenser and an agitator
angl ﬁl@mﬁ@éﬁénﬁwﬂweﬁeﬁéﬁesl(lewu]eeﬂr@W) obtai drdeh ighow that

th%y%%mg§héd %6ﬁ§8hﬁd5is4§ éag%@% Prayhene (0.444 nol
(three tinmes noles) of Eaton's reagent

(7. 7AW©/€r?l%‘t?%an%thﬂqk8?nlycela1&Wd s§9iigt i on of

di phesphebus (pent oxide) (vwer e charged and heated at
150 C for 12 hour under a nitrogen atnosphere. After

a reactTont3bl Wb r¥ached room tenperature, 30 ni
of i omeerehbrge afwereanas/ddded SowW7. H:The 8Peacti aB.21

sol u a t|n f h .

subj gé%?&?%ﬁ%$£€{%§&ﬂ %a?hgeis?rgc |o%: megtﬂengd rﬁ_ Q? 88; O:
13eflHyl acetate and dried with magnesi um sul fate. Ethyl

acetate was renoved therefrom by neans of an

evaporator and 63 a crude product obtai ned was

pur i fPEHEBSS £D| AP ridhiat ogr aphy ( hexane: et hy!

acetatenthdsily, thufs OblﬂBH&ﬁ@ 375—@1ébﬁﬁoxyphenoxy) 4 6-

015123 RoRUATABCYE L1 b1 Wb o b Rt i

f ourImeck séy@@r abile ffask-rpravi dedaski t bravided with a
th%%%fﬁ@@@% ﬁgf‘ggjh ﬁd@&l%]_a 454 | 4 a'i t&lhe 3 %7’ g, of

1S en di a anmant uor'ene

4,§-d¢0 3121néﬂ§ima89ﬁ9 %/bfa bind plr EYVREEse

(5806) mmb1)L &btRYREMI RE @fﬁqtl%l@— 8kaM@ter 18erer9.0 g of
dlme%%dzl %tﬂﬁgrggﬁ%ﬁalate (114.5 mmol) and 150 mL of N,N-
dimethylformamide were charged. 19.1 g of potassium
carbonate (138.1 mmol) was further added. After agitating
at 135 °C for 12 hours, a reaction solution was filtered
and filtrate was added dropwise to 1 L of ion-exchange
water. A precipitated solid was subject to two times of
washing with 1 1L of methanol followed by drying under
reduced pressure at 50 °C for two days, thus obtaining 51.8
g of 1,3-bis(3,4-dicarboxydimethyl-phenoxy)-4,6-bis[ (3-(1-
adamantyl) - (l-adamantyl)]-benzene (50.2 mmol, the yield was
90.5 %).

In a 2 L four-neck flask provided with a thermometer,

a Dimroth condenser and an agitator, 500 mL of n-butanol
and 33.0 g of potassium hydroxide (85 %) (0.5 mol) were
charged. The mixture was then heated and refluxed to be
dissolved. After addition of 51.6 g of 1,3-bis(3,4-
dicarboxydimethyl-phenoxy)-4,6-bis[ (3-(l-adamantyl)-(1-
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and refluxed at 100 C. After the beginning of reflux,

38.7 g of potassium permanganate (0.245 nol) and 160

nm. of water were added every 30 minutes, a total of

four tinmes. Wien five hours passed after the

begi nni ng of reflux, another 160 nL of water was

added therein, then heated and refluxed for another

si x_ho ., Precipit was bj e to hot filtratiaqn.
AIBFPE AT e  RRSSGbE ai 16l Wil Bdndenskd! ant o0 PrI6FSg bY
repebthnbydﬂafhhboVe aciotewas addedmtikeneen was geaEeatend

itate.,dh pi t was; ,0b ned

e PR e b o it Hor APk ne e 4p o iee
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yi el d was 9 . ina
mof 4 fir hﬁéék’c@%@é%bﬁélﬁl HaR aﬁéeﬁdéaer%%sa %0 T pu 1

wither a@ei€ing an agi t@t@fl%rtdat%d efsbl_Didt ulgs 3Sbdathedf by
I car oxy

.t he t ai ne IS henyl)-2,7- .
flﬁjFﬁaghBthl %ftl msen%&@e%% “Roly i 5236 gfshiBgi gith
1oaﬂhydhhd@e @@téiGanﬁlflmeretmbargad aThe moxttwoe tags of

waéﬁ gx Og\{lb{a nill theso} d obtained was dried under
4 dlcar oXy- phen

prassuaea@anaﬁﬁ ylCFl mbueneahmgna@golmeﬂ ygdiogs ol Medb iaridh, 4-
dlég%sg LBEQn&% ﬁ@oél‘ﬂs L0 1nLHcFa9rnar&ﬁ%aCh%é?ﬂa&tt%‘$]—

hus obtai ned was placed on a porcelain dish
be@é@P@d £6- 7 pEngbi .Hhemévdelqbuf%r%%a?tuodn and f Itratl on

vve{ Q}Idibeif of fregl 5|obemgorfguandeakc f's&é@ta&'abﬂléﬁ ﬂlwmc tdHdSrided
, al n ul veril ze | 0
wi Q8L & B R B ey o A hee s %@d.% PREPND) chBST 4a.90 o
ofshoBPbtsﬂ%,4+d1mmsb®xyf¢mﬁnoxy GHbIHX533tlradamdeyl)
1 C t i 6
%E@AH%@S 936%%% o§y?@ 84 ?gi 6‘8 gen%nt%oove and 34.5
g foforagrtidi aﬁﬁ@aﬁwa@e(o @4 ©6mel>théfeyqeel aﬁgegg 0 The

mi %@ urbPpesy aB@@l@Qer esid 1, ohnfBss pﬁ%i@@,téf—)ﬁlcarboxy—
anal ysi s are. shown

on 3ROk TS o ands FL TN ol janal sl o ave, shove, 9. ow . The
wapr atuscilutigead et ved | aght hedtdaiv shehd fdB RBiher 10

mi&ﬂ%éga 7g7ré§@%ion mixture thus obtained was placed on a
porcelain dish and cooled to be solidified. Pulverization
and filtration were performed thereon, and a crystalline
lump thus obtained was pulverized in 75 mL of alcohol free
ether and filtered. After drying in the air for a short
time, it was further dried at 105 °C to reach a certain
weight, thus obtaining 37.8 g of 1,3-bis(3,4-dicarboxy-
phenoxy) -4, 6-bis[ (3-(l-adamantyl)-(l-adamantyl) ] -benzene
dianhydride (0.0409 mol; the yield was 87.4 %).

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: a light yellow solid

MS (FD) (m/z): 938 (M)

FElemental analysis:

66



El emental analysis: theoretical figures (/%: C
80.97; H 5.82; 0: 13.21 actual neasurenent val ues
(/9% : C 80.95; H 5.88; 0. 13.17 (Synthesis exanple
26) <Synthesis of 1, 3-bis(3,4-dicarboxyphenoxy)-4, 6-
bi s[ (3-(1-adamantyl)-(1-adamantyl))-benzene-di anhydrid
e> In a 500 nL four-neck flask provided with a
LSS TTALE G9R7N38r 8192301 BEOT 0. 33 %
4, 6-aitt] B Imeebanmenteylt) vialuadaned®)yl ):- 7,93 3&i:hyidr dxYBenO:
13z§§1e (55.5 mmol ) obtained in Synthesis exanple 15,

.0 g of dinethyl 4-fluorophthalate (114.5 muol) and
150 nL of N, N- dinethylformanm de were charged. 19.1 ¢
of pat.aggiiunyjcarbonate (138.1 mml) was further
added. After agitating at 135 'C for 12 hours, a
r eactiTATRTHIRT O RESZPFPEELEd Teahd PFRERAER Yias added

dropwi s 2 or, 1f duefndan-faxchange v e i th pr eCiciidoaieedr,
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adé‘nﬁan@imﬂltB\ebﬂﬁw;—amtms—ibhtyaimmk&ho&y tpedfzene (0.095
th :
mo%b og£%£$?é gﬁgg%ﬁ%ﬁggﬂi] éﬁ%ygagngé%)fﬂs%oq%%bh§n(%00 g
ofyi el ashs Ngmesh% 2tpyarQlidéwer - neckerf | askt prasid dedlow

fol bfle@ wercﬁgrrsagﬁtloﬁ Drmioth %O%%eg@%&d@a@ a0 .22 mol) .
agitator; 500 of butanol and of potaSS| um

They BLEKIAE (85 %oql@% ol Tlner & &¥har Thetnitxtard (1
ad¥@snten- heatieds w&aﬁdw@aémﬁﬁ bediz%@ ved. dAfdhgbride

t f 51.6 f
(0 L e PBady Gracier e Bl ies &5 b ATTaLe 1 AaEnaFReE Y
ad@édadam’hahyl Johebemzene o 50as maghiranhdchtwas Sobt@i Aed one
t
hoﬁeate %@ e%91%$ﬁx ¥g?ﬂ%g9g§ﬁre %%dNéﬁ%Hﬁﬁx%@sfor five

m nut es
hogsy| aél |r@o§h femoe tsatr eand A1d t 8RR t® 6BE&EACET poation

wad husieepatat ed. 1 Ther @&M%E@heﬁﬁswéﬁéﬁOhﬁeiﬂmﬂtﬂ0@r6@lets
roflab S ShSands R gr, and “g' [ gvaroght oflc acidy

edt h d"ds taéwbe RYan
obtaining a benzoxazole resin precursor.

Number average molecular weight (Mn) of the obtained
benzoxazole resin precursor, which was measured by means of
a gel permeation chromatography (manufactured by: Tosoh
Corporation) using polystyrene as the standard, was 21,000.

<Production of resin film>

Said benzoxazole resin precursor was 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
(product name: 1H-360S; manuféctured by: MIKASA Co., Ltd.)
followed by heating in an oven under a nitrogen atmosphere
at 90 °C for one minute and at 400 °C for one hour, thus

obtaining a resin film.

(Example 2)
67



with agitating. A precipitated solid was obtained by
filtration. It was subject to two tines of washing
with ion-exchange water and filtration and also to
two tines of washing with ethanol. A solid obtained
was dried under pressure at 50 C, thus obtaining 45.5
g of 1,3-bis(3,4-

A R U SR b e S D
thien paoaﬂat IiIbnf otlir anéek zsapababl e efslias o rpicavisded mvath’a@le

| OB T S8 Box - phenowy - bt Bt adanaen 4
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g1apd §4 3f_9405-acesl Pl%ﬁér#ﬂﬁl}((eglz{@am%%&‘%@l% ~bis (4-

charged. The’ nixture was re
aming- prByArax Wpleeppoxheenzene  (0.095 mo obtained in

syBRRaoxXY) - dxEmpi sl (3 (1-adanantyd ) - 69- @dagﬁnb»fl ) ), Benae 1 -

absol ut el di ssol ved and heat ed
adﬁ%’ﬂﬁ%i )16 3@%%&@%@%\@&%@6}9% &Y hus ok?tlﬁhﬁré’dflde

(O\Aale glbfacedaa@ A tpadeta ezdnzhgf a?,dsmo[l (Ses ('tl(}abl%lmantyl)
SOl, 1 dI I‘JZ |on an Il tration wer . ,
SRV HEP LI het oorpt Shtr i dA N A g en oride
(Oobt) anoéed Q\latsapudad/em mum% rxafplal ddholthfuse@btaining
a SEH%xéE&S’lé féﬂrv‘?\gp :ﬁ&rﬁ odrying in the air for a

short tine, i1t er dried at 105 Cto reach a
Cerﬂgm@eﬁmggﬁﬁagq|ﬂﬁgqﬁﬁkﬁm|%@lth8 %nbfof the obtained

behz§X§t§1§ e £ ROXYrsor whlch was measured by means of

e R e O

CoAppeat ance anthd sl st yfermsss spectatanetary, amalsy$2|5$ 000.
and el enental analysis are shown bel ow. The data show
that the obtained conpound is a target product.
Appediammed:e 3)light yellow solid M (ED) (mz) : 938

(M BElermental 0ol ysi & -8 t Neoreti ahef LOHASS16A%s in
C 79.29; H 7.08; 0: 13.63. actual neasurenent val ues

th%/ggod@pty@nsgf ﬂ b?négxaéole1§e§§n(E%gﬁﬁpéoi)1n Example
1 except that 56.3 g of 4,6-di(l-adamantyl)-1,3-bis (4

amino-3-hydroxyphenoxy)benzene (0.095 mol) was altered to
61.6 g 9,9-bis(3-amino-4-hydroxy-phenyl) -2, 7-di (1-
adamantyl)-fluorene (0.095 mol) obtained 1in Synthesis
example 5, and also 65.6 g of 4,6-di(l-adamantyl)-1,3-
bis (4-carboxy-phenoxy)benzene dichloride (0.10 mol) was
altered to 71.2 g of 2,7-diadamantylfluorene-9,9-bisbenzoic
acid dichloride (0.10 mol) obtained in Synthesis example
17, thus obtaining a benzoxazole resin precursor.

Number average molecular weight (Mn) of the obtained
benzoxazole resin precursor, which was measured by means of
a gel permeation chromatography (manufactured by: Tosoh

Corporation) using polystyrene as the standard, was 22,000.

(Example 4)

A reaction was performed in the same condition as in
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<Production of benzoxazole resin precursor>1na 2 L

four-neck flask provided with a thernoneter, a

Di ntoth condenser and an agitator, 56.3 g of 4,6-di(l-

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

(0.095 nol) obtained in Synthesis exanple 1 was

di ssolved in 800 g of dried N-nethyl-2-pyrrolidone

under tro | o foll owed by the addition of 17.4
£HE G Ut He Q0. 2P HAGRE Zome ARSI S Cool & pTple
1- k&cépandtﬁétG T 0F 4 6-odi (B, cadabrbybnadsyl) -1, 3-bis (4-
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C|p|tate thus obtaining a benz resin
(O R R e ot o) al Gt e S et { N et 1~
adabﬂaatt@&dflbelﬁéﬁéaEQtBebﬁésm‘iz@I@Cua&@ﬁ \MijdhrlowaSie (0.10
mnd asqé wgan fé T ati.on ch%onat RQ% a
o g By S s X REhAFE o e LT RS 9

bemabysapdeneeasntpeeSUaadard was 21, 000. <Production
df g%éﬁgdﬁggegeﬁz%glgﬁ@ o) e e Sz i ned

dISS pyrrolidone and filtered wt
be@zvéﬁrzeﬁe(rﬁaaé PREABYSPTI t BRiglh bt aneP KRG Mshngagrs of

a cg@il R rmERE: 1\ nbﬁbomﬂ@@ga@phyed H%Lﬁ'afd‘ddf‘é@n M@E elTosoh

f a.s ct nane
COpRURLCONy clobyD MPKRGAYESNE 1 dohe ToTTatetr Bps 24,500
heating in an oven under a nitrogen atnosphere at 90
C fOf 9 fgnyte and at 400 C for one hour, thus
obtalnln a reS|n film (Example 2) 67 A reaction was
per frredct honheagaperéontpdi on &bei samcheqpdddden @ 1in

thef p%o@%%%‘ié%z%'fe ar Q?ér{kd%{aez%lfescireéﬁ @%H?Jresorl 18X C8mple
that 56. 3 g of di ( 1- adamant

L RRREDS SR by Hichosy) Do hngd bl boadamtd s o 3 e 4-

anfido-3-hydroxyphenoxy)benzene (0.095 mol) was altered to
79.1 g of 9,9-bis[4-(3-hydroxy-4-amino-phenoxy)-phenyl]-
2,7-di(l-adamantyl)-fluorene (0.095 mol) obtained in
Synthesis example 7, and also 65.6 g of 4,6-di(l-
adamantyl)-1,3-bis (4-carboxy-phenoxy)benzene dichloride
(0.10 mol) was altered to 89.6 g of 9,9-bis[4-(4-carboxy-
phenoxy) -phenyl]-2,7-di(l-adamantyl)-fluorene dichloride
(0.10 mol) obtained in Synthesis example 19, thus obtaining
a benzoxazole resin precursor.

Number average molecular weight (Mn) of the obtained
benzoxazole resin precursor, which was measured by means of
a gel permeation chromatography (manufactured by: Tosoh

Corporation) using polystyrene as the standard, was 27,000.

(Example 6)

A reaction was performed in the same condition as in
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81.8 g of

4,6-di (3-(1-adamantyl) -1 -adamantyl)-1, 3- bi s(4-

am no- 3- hydr oxyphenoxy) benzene (0.095 nol) obtained in

Synt hesi s exanple 3, and also 65.6 g of 4,6-di(1-

adamantyl ) -1, 3-bis(4-carboxy-phenoxy)benzene

dichloride (0.10 nol) was altered to 92.4 ¢

4, 6- di - (1-adamant yl) - . .
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SYBBP?§%§reﬁéa§El?he93taﬁﬂ%&dfivﬁé 25 000. 9 (Eianﬁlé -8y (1-
adAmagagt | Qﬂtmlﬁﬁi@mymﬂéﬁﬁ)}éﬁ%r&@?@ tiondaghiBride

uction enzo e resin precursor in
LB Fogncdge it o605 4 8 oF 9 Sl £V darboxy-
phdnﬁxg){ﬂhemyﬂﬁﬁﬂbﬂadﬂ.333Hddmbthyh4ﬂ}adamantyl) -fluorene
e it
th@aaﬁbh@yménqIQKh@ﬂKPXQZQKESHﬁﬁnn(mﬂamWﬂawn n Synt hesis
exanplben aﬁr&:ﬁé%@ﬁe&&pfw&&@ (p}nﬁdeﬂa%xl )ob%a%ed

bi s(4- car boxy- phenoxy) benzene dichloride (0
beﬂégxaé9%%r%QP¥Q)HQ?QPEFQﬁ' which was measured by means of

?geT_L dlpaelaaaﬂﬁ ghtl w&ﬁ@t&;&@f?ﬁmgﬁgacaggdgxab n{p Tosoh

de (0. 10 bt
cofh eI, SR 1o BNzt ¢ hFot i ez dar, 21 500-

Nunber average nol ecul ar wei ght (M) of the obtalned
benz l% ﬁgSln precursor, which was neasured by

neans o gel permeation chromatography
(naﬁhf%RQQH%QﬁkﬁPS'Kﬁebﬁpﬂm%ip@ra¥¢%n§a®§|ﬁ@ndltlon as in

thﬁ?bY§&¥é€D@na§ftBe$§h§63§%gleW@§SZR 99@c3r§5&a$g|@xémble

reacti gn errornea_in ne condi tl a

6B THE p%@@&ct? n3of9a ‘E)jenz%)g1 —laéisa]nﬁnﬁr elg sgr L)llﬁ

amfﬁaﬁ$+Mydﬂoxyghﬂﬁoiymﬁeﬁﬁéﬁ$ g(®f095 mol) was altered to
64 6- d tyl) rexyph y) _
Shlnzene (3 095 Tl ) AL Nerad 6L EeTe g of BLs1Thn

ad@p@ﬂbyh)(schﬁdmnanwm oXyi-aiteem ) €@, Oﬁfdur(lcsls obtained in

Synthesis example 8, and also 65.6 g of 4,6-di(1-

adamantyl)-1,3-bis (4-carboxy-phenoxy)benzene dichloride
(0.10 mol) was altered to 100.0 g of 2,2"-bis[(4-carboxy-
phenoxy) -phenyl]-5,5"-bis[3-(l-adamantyl) - {(l-adamantyl) ]-
biphenyl dichloride (0.10 mol) obtained in Synthesis
example 21, thus obtaining a benzoxazole resin precursor.
Number average molecular weight (Mn) of the obtained
benzoxazole resin precursor, which was measured by means of
a gel permeation chromatography (manufactured by: Tosoh

Corporation) using polystyrene as the standard, was 26,000.

(Example 8)

A reaction was performed in the same condition as in
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di met hyl - 1- adamantyl )-fl uorene (0.095 nol) obtained in
Synthesis exanple 6, and also 65.6 g of 4,6-di(1-
adamantyl)-1, 3-bis(4-carboxy-phenoxy)benzene
dichloride (0.10 nol) was altered to 76.7 g of

2,7-di (3,5-dimethyl-1- adamantyl) fl uorene-?9,

9- bi shenzoi ¢ acid dichloride (0.10 nol) obtained in

Synthe5| .exa 8, thus bt ai ni.ng a benzoxazol 1
ehB) B o O 0e TR RIS AR (NHTLe
oéxthptobthamedﬂibEngoxafole 6esi Nl pa@muHTsoy] ) ﬁﬁuzﬁbls 4-

am&ﬁ% geg%g ngfﬁgg bg zef ggb %$088%§|0nwas alterfd to

roma ure Cor por ation
89u§ung}po®95t9;éhebas ﬂhé3shaddaxd—4v%mumntﬁhmhoxy =5,5"~

bl(s@arml—%dé)naﬁ‘tgf?m(i%déﬁ‘@én@fﬂPft?}?&x fyfhe saMys  mol)

condition as | he production o enzoxazoi e resin
obfrér@fsortt n EREMAE S 1 exx@pte t hat, 56L8ug ofobtaining a

beﬂz@xgkﬁlea@égﬁﬂtEfi:azc&ré%oﬂl s(4- am no-

hydr h
gg {d OX¥P ggg% gegé ecuggrogglggL) &g %Etiﬁﬁg obtalned

beﬁzexbzsﬂé ﬁashﬂdpﬁéyuﬂsﬁﬁ]n@hp@ﬁﬂ@%@)méﬁﬁﬁnéd -by means of

2 /- di na ty rene O 0 5 obt ai ned i
L e A G e e M
Coadoaﬂambyb)u&;Bgbpsl%stgr©0¢ya@hem©x®©¢m¢wmﬂwawas 24,000.
dichloride (0.10 nol) was altered to 89.6 g of

9, 9-bi s[4-(4- carboxy-
phent&sgmpkend) ] - 2, 7- di ( 1- adamant yl ) - f | uor ene

di chl orkdeciéR. dfs npia)cf@bﬁiaan@d itReSkRBesicnaxampl &s in
us qbt ai i%l ng benzoxazol e resi ncglﬁecur S.or

thﬁiui%Sg‘l&\FéPEgé’ ol é’&ﬁizéix%éi W FIR RS Gbtidt depmple
1 bercepazotieat esid Jpr egcunsor 4, Ghdthl vadanmeasyl edl 3-bis (4-

am?ﬁgﬂéf &grgngEegg%%?géﬁQ%%Qhr%H%E%gHQH.y was altered to

ure Fporation) u
64pel 9§t ¢r éneids, ﬁh@l@@bhfdhra agpgantyzy oot , 3'(@(%%318@116)0 3-

hy&\r!%@gﬁhb%x%%eﬂ%ﬁé” ned dJk tﬁ@l?a'@ot‘?a%@oi I 98 3§ydt‘he31s
69 e production of benzoxazol e resin pr ecur sor

exgygﬁﬁ 1E%¥%eB%SPha§ 5@ g;gogf , 6-di(1l- adamantyl) 1 3-
bid,(6- datboagaphéhyky}ﬂeﬁzbmé(4d1é%ﬂdmkde (0.10 mol) wa

gyt ceyonanonyLhengene. o8l pes il in . o
bis (4- carboxy phenoxy)benzene dlchlorlde O 10 mol)
obtained in Synthesis example 14, thus obtaining a
benzoxazole resin precursor.

Number average molecular weight (Mn) of the obtained
benzoxazole resin precursor, which was measured by means of
a gel permeation ‘chromatography (manufactured by: Tosoh

Corporation) using polystyrene as the standard, was 20,000.

(Example 10)

A reaction was performed in the same condition as in
the production of a benzoxazole resin precursor in Example
1 except that 56.3 g of 4,6~di(l-adamantyl)-1,3-bis(4-
amino-3-hydroxyphenoxy)benzene i0.095 mol} was altered to
92 g of 4,6-di(3-(3,5-dimethyl-1l-adamantyl)-(3,5-dimethyl-
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di met hyl - I - adamant yl ) - bi phenyl (0.095 nol) obtained in

Synthesis exanple 9, and also 65.6 g of 4,6-di(1-

adamantyl ) -1, 3- bi s(4- car boxy- phenoxy) benzene

dichloride (0.10 nol) was altered to 95.2 g of

9,9-bis[4-(4-carboxy-

phenoxy) - phenyl ] -2, 7-di (3, 5-di met hyl -1 -adamantyl) - fl uo

rene di orige O npl ned in nt hesi s
1-adanarEySh) 2Lt foet Shl iy S o A S zene
(Opoeéumsmv.onabeedaueragetﬁebeeubaamp&eght ghh) adfsct Heg 6

ai pe n z C r

Ezgsu?e%dﬁgsﬁéggg # aﬁgﬁgﬁkikﬂnggﬁ$&ﬁ'g&r&%&togﬁéphy
phenanuf aenaeed Bichleosdbde Gorporpadteosry usi ng03 g of 4,6-
diReLYS! yrehgepfyiDe_shandarh) s, 244500, (Bxanpl e 7)

reacti on was er or ned he 'sanme condition as in

adpRanpy bdlict %‘nbb$ & Wﬁmﬂ@q&ubﬁmr sodijploride
(oExampbe) dpexcepd lﬁa@ ﬁ%hé%ih(gxample 16, thus obtaining

4,6-d|é damant bé bIS(4 am no-

a 8eRgaF %9§ﬁeﬁ%§§¥ ﬁ%%ﬁﬁ??% 095 not) was altered to
42(NumhérZaﬁeripéyﬂbb?yuB%B wdi gt ngMh) Sofbitdf( dthined
adana 1- adapant nyI O 095

oo R Rat ] R S nRal o Beari &b "2\ S 0 b1y §oGS ©F

a 4gét dipekmeadamwant ghyeatography manufactured by Tosch

r ( 0 I

cofpB-aFfasreigBReRpRn R e ity (90 000,

phenoxy) phenyl ]-5,5"-bi s[3-(I- adanantyl) (1-adamantyl

b sphemd thhlorlde (0.10 nol) obtained in
Synthe3|s exanp t hus obt aj a benz
Lo RS T RUAGETOHYSR age. FoPoSatar CHBRGRLSEMAF 1D

thefptbauobﬁanned abemmamaaabéere&sﬂnpm&@uM$ebr \ili dxample

wag r 100 .
g hrogrg ogr aphy (manu?act 8red E p%’oé;ﬁﬁg s%r pc?rakllty CSXY ‘
am@léphgh©@©§?3t}9h@lﬂ1§lhs5itfhe"@t%t[hH%T61 ~a@agnape 300 (1-

adéﬁéﬁe?ue]ﬁipﬁew@ctam%asm@frf%r@daueew@ scajmsz g of
condai

2, Bes i pRERa sor 3 BB S I SRRt (dt B6es g Lot
adém@ndyii-aﬁaﬂaﬂiméﬁhylEﬂ%nddmbnﬁyﬂImblﬁhenyl (0.095 mol)
obgg dr8Xyggen%ﬁ%ﬁﬂ&%ﬁ%ﬁn%n&gmg%§ nPé) m@ﬁugltgﬁ%gikgng a
bezzQXabDQ%4r¢81hyyr©avﬁsp¥nﬁ no- phenoxy)]-5, 5" -

Number average molecular weight (Mn) of the obtained
benzoxazole resin precursor, which was measured by means of
a gel permeation chromatography (manufactured by: Tosoh

Corporation) using polystyrene as the standard, was 26,000.

(Example 12)

A reaction was performed in the same condition as in
the production of a benzoxazole resin precursor in Example
8 except that 89.0 g of 2,2"-bis[4-(3-hydroxy-4-
amino) phenoxy-phenyl]~5,5’ -bis[ (3-(1l-adamantyl) - (1-
adamantyl) Jbiphenyl (0.095 mol) was altered to 68 g of
2,2’ -bis[4-(3-hydroxy-4-amino)phenoxy]-5,5"-bis (3-(3, 5~
dimethyl-1l-adamantyl)biphenyl {(0.095 mol) obtained in
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bi s[ 3- (| -adamantyl ) - (Il -adamantyl )] - bi phenyl (0.095
nol) obtained in Synthesis exanple 11, thus obtaining
a benzoxazole resin precursor. Nunber average

nol ecul ar wei ght (M) of the obtained benzoxazole
resin precursor, which was neasured by nmeans of a ge
per neati on chronmat ography (manufactured by: Tosoh

oration Si pol ystyr ne .as t he standard,
SYSRIBB0S . SRR o) R RBaCEtar ¢ or PeRagHe FAlEnaesin
preanescondition as in the productlon of a benzoxazol e
reS| ecur sor I n 1 _except 6.
o e dhaiad ) T PR g v ERIRR o R, P oxshetaypec
bebenzenel¢0réﬁﬁhrmﬁgcmwnpnmtwhxnhtwas(mbqyuﬂéd by means of

th 3
" o BRERbIT bensrl (0 OB ol [BhCA hedr L o
Cosyﬁrﬁés% léilaflf@f)lkéo}zys%mtﬁfbﬁ P 65166 gfagrdard, was 15,000.
4,6-di (| -adamantyl)-1, 3- bi s(4-carboxy-phenoxy)benzene
dlchlorlde (0.20 not) was altered to 71 g of
4, 6-%ﬁ%%?Q§QM¥@BthyI-I-adanantyl) 1, 3-
bi s (#h (zarjowyfcphenm@a azen @ rdivciieor ideh( Q. t@efloneter,
ntheS| exa obt aicning

S .
M CIS St lgﬁéﬂ%er%éiérggganVecﬁﬂéé'5-
dimetight - I Mjaradnt k) -obt 3 nied( 4 remizoxazol e resin

hyﬁggﬁzéﬁgﬁoxgﬁﬁéﬁEgﬁg nRﬁ%%reﬂogyangggélgéd %{%ehﬁnthe81s

tron omat ogr §hy (manuf act ur ed

6X€%Pb©réi|6ﬁ¥ udi s berd stiyr eh@0 agd t RéE Sﬁﬁﬁﬁér@ nE&dyLl-2-
py296 998ene (@Q@é’@'@lt]-@ge% fiste3en |m1Véﬁxﬁechfyf Q‘hrée@d'dﬁttl%% of

same caonditi.o t he prod tion, of benzo
177 B0Bn S e ol el 5 exe il fhate o6e5 jegged co
604, 6%dl(ltﬁdﬁﬂ&ﬂ4$]8 1,53- boﬁ(4—5 5',7,7" -tetramethyl-1,1"-

blgﬁ%xﬂgngaﬁ%( gy O%Npci‘leé‘?r’%ﬁﬁrizce”%c&% 08?1 O heWag) 095 mol)

was, 6:dE31(3, Sodereriyd - themlanmRtFEpd( BE5-GH MG hfpr Three
ho&rédar@ﬂéw ) - 1034Pisd A5 dHas 33 by4r emebw&xxbb@mge%l)
(0 mol ) obtained in Synthesis exanple 4, and al so
wag @dded with the inner temperature of the flask kept at 5
*cdbk( Be(Ld:wadﬁnaﬁt Ve htadanantygbrridn3sbilst4oaawhexydded
togﬁgﬁ9X¥%b%ﬁ% dlCm(¥épel%a%n%hﬁeQ?%éf%é&sfglfgwed by
collecting and drying precipitate, thus obtaining a
benzoxazole resin precursor.
Number average molecular weight (Mn) of the obtained
benzoxazole resin precursor, which was measured by means of
a gel permeation chromatography (manufactured by: Tosoh

Corporation) using polystyrene as the standard, was 15,000.

(Example 14)

In a 2 L four-neck flask provided with a thermometer,
a Dimroth condenser and an agitator, 64.8 g of 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 dissolved in 800 g of dried N-methyl-2-

pyrrolidone under nitrogen flow followed by the addition of
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di [ 3-(5, 7-di et hyl -1 -adamantyl ) - (3, 5-di net hyl -1 -
adamantyl )] -1, 3-bis(4-carboxy-phenoxy)benzene
dichloride (0.10 nol) obtained in Synthesis exanple
16, thus obtaining a benzoxazole resin precursor.
Nunber average nol ecul ar wei ght (M) of the obtained
benzoxazol e resin precursor, which was neasured by

ans q a .gel pe tion chromnat ograph
17 R e e Theh Sk por bt oy chefagras heated to
60pol ystyrene as3the st@ndastl, wgss'16],000-te (et -1l -
A reaction , perfornmed in the.same, condi,tio [ n
01 e GA0RT T on o1& oo bKAy o G Post R pF Sitr it - T o)
wakxgnpldeal8yexcepd tdrat BBe® ggofated at 60 °"C for three

' - by sf{A-{ I5hyr 7 —3 i i i
PO o) bhendky phor T e S (PR LG, Al Fploride
(OaRdmaneyl ) VBEphsaghaldy099dadt Y1kks thkt éne¢nt & gpegastire
of2tBe- G1R%Ar QXBt33 - &l HP-8e Pow Pi8( 3n(2ch damet.hyirmkn,
- adamantyl)- (3, 5-di net hyl -1 -adamantyl ) ) bi phenyl ,
2-10. 895 nBERZob6t aFAddCrRCS)AEhéSr §lexBRpl e W86, 2dAgs with
th@btiﬁhﬂirngelﬁpebi@ﬁﬁgéa;QL&;HeeSﬁl@s?d Gﬁlﬂﬁcﬁt hunbebr below.
aver e _nolecul ar wel t (0] e .opt.al n .
A BEREETRooretThLdh BRRTarast tant ol She thekdaded gpter in
smakhns dfopletgel ferldeatscdon bir ore¢beaphygy and  drying
ur . T X | . r - u .
PTGt oSt chel S5 (e St o, e e, D00, o (B RSET5F
A r BEthegh aver e frep bl lar (el due (MohdPEi dheaghitained

behPExREOULCE O Qf réDeNZOX 8708 RS MRLCWS Yy Rans of
Exanpl e 8 except that 89.0 of
a ngl_B@gﬁg@%ggﬂydﬁaQyanograp y (manufactured by: Tosoh

Coapd hal} phrenoxytrpheanyl ystby 2erndiay (t3re( Btachaiammnt,y wps( 16, 000.
adamant yl ) ] bi phenyl (0.095 not) was altered to 68 g of
2,2' -bis[4-(3-hydroxy-4-am no) phenoxy]-5,5"-bis(3-(3,5
- di etample ladamant yl ) bi phenyl (0. 095 nol) obtai ned

in 72 SYnthesi Al 8si12 5 ARYOD R th NGrd agitator, a
_benzoxazol e resin precursor. Nunber average ndl ecul ar

NiGEPYRE LWAFT oP1PRe Wt af nBAtChERZoRXA26le i) 9 of 4,6-
di pI esdssont y W ICIB Visiss (easuimed diyenean ®edfzene (0.095 mol)

was dissolved in 800 g of dried N-methyl-2-pyrrolidone
(hereinafter, it is simply referred to as “NMP”). A
solution obtained was cooled to 10 °C under nitrogen flow
followed by the addition of 72.7 g of 9,9-bis(3,4-
dicarboxyphenyl) -2, 7-diadamantyl-fluorene-dianhydride (0.1

mol). 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, a reaction

solution obtained was added to 4 L of distilled water in
small droplets followed by collecting and drying
precipitate, thus obtaining a polyimide resin precursor.
Number average molecular weight (Mn) of the obtained
polyimide resin precursor, which was measured by means of a
gel permeation chromatography (manufactured by: Tosoh

Corporation) using polystyrene as the standard, was 24,000.
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a gel perneation chromatography (manufactured by:

Tosoh Corporation) using polystyrene as the standard,

was 15,000. (Exanple 13) In a 2 L four-neck flask

provided with a thernmoneter, a Dinroth condenser and

an agitator, 64.8 g of 4,6-di (3, 5-

di net hyl -1 -adamantyl ) -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- metEwdm2-e pya)r ol i done under nitrogen fl ow fol |l owed

by the addj 9 f yridine (0.22 npl The

mxt%}}e% éé;%]e]g%bgl %Za%E (;3 \ﬁlenecgfzw }g afn agli),ator, a
nigreyen, inlpétmdmgihykilalmaterlal 1nlet 58.6 g of 2,7~

dll?lagégfﬂgﬁﬁgﬁe 'ﬁ,, ]ﬁl(gjf&% @WLBdlCS (ﬁﬁ a‘iill(’fljlln%“ de @0 %)QS mol)
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Waﬁord%ﬁﬁ@éve%ou¥% hen, 2f 10dgiasdt Pemrdihylagi@yrrolidone
(h&htork gect 0. 015 q@')SlmE§ﬁad9§§eM¢é@ the ibRnerymp7)y. A

i nPerat re.of the fla ept at C or below in an

SO{ bl Bat A tAlP@QcW@an§8|@9|&ﬁ>WH§ addepdef gratiogen flow

foII]Llsxltrdadil eHy\Natgé i adamal bndr egl evs . bol IgOV\b(f by, 3-bis (3,4~
col ] ecti and, dry itate taining.a

a1 G eSS L %’1%@% e P e 2T A i

beneeghtd{ Mhydfidde (6btaimvdd . befleoxdzvke remisn after the

ad@[@f&‘ﬁsor’(‘,he\’w@&ﬂlﬁ% ng sc,ur%quk} cEans P%OHI _F%ﬁ!gerature

per neat i on chronmat ogr aphy (manufact ured
Th@%rpéﬁaﬂﬁﬁh)a%%tﬁﬁe of9§tVW@néKa§“ih@tsfaﬁ@aﬁﬁﬂﬁﬁd§ture

Thd®, 0Q0. reid ExaoP| 80ldribA dpkdidQrwhgckddedskio 4 L of
enser. .and

di {10 g??gw\ém}?ter}6ilrtg grggf{mtd%ro&l(eigss prloltowe%on}gy collecting

andi eeylyly- |pasaimEitate), - 1tBabi ebtadning- & polyimide resin

phenoxy) benzene (0.10 not) obtained in
pr%wg%%égls exanple 2 was dissolved in 800 g of dried

N- métumjder2-aysaags intprecwlrderved griogednX | ow £bEl olgd ined
%’_%llﬁﬂ?e agddi :h o Qbur 3 15k Sh Qfaso)ﬁfe'a@'uﬁ%d( Q)fyz%e@‘?lls) of a

e mxture was heated to 60 .
ge]5 5pe37m?at{L@{1raﬁgﬂfﬁvptqg{aphy (manufactured by: Tosoh

Co bp aclatradih anes Sh @' pdi yearhend i atied sthhdairde ¢@8s02@,000.
nol) was gradually added and then agitated at 60 C

for three
(Comparative example 1)

v A reaction was performed in the same condition as in
the production of a benzoxazole resin precursor in Example
1 except that 56.3 g of 4,6-di(l-adamantyl)-1,3-bis(4-
amino-3-hydroxyphenoxy)benzene (0.095 mol) was altered to
20.6 g of 3,3’ -dihydroxy-4, 4’ -diamino-biphenyl (0.095 mol),
and also 65.6 g of 4,6-di(l-adamantyl)-1,3-bis{(4-carboxy-
phenoxy)benzene dichloride (0.10 mol) was altered to 20.3 g
of isophthalic acid dichloride (manufactured by: Tokyo
Chemical Industry Co., Ltd.), thus obtaining a benzoxazole
resin precursor.

Number average molecular weight (Mn) of the obtained
benzoxazole resin precursor, which was measured by means of

a gel permeation chromatography (manufactured by: Tosoh
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hours. 7.57 g of 5-phenyl ethynyl-isophthalic acid
chloride (0.025 nol) was gradually added with the
inner tenperature of the flask kept at 5 C or bel ow
in an ice bath. Then, 2.10. g of benzoic acid
chloride (0.015 nol) was added with the inner
tenperature of the flask kept at 5 C or below. A
reaction qutlon s added to 4 L of di | ed ter
CoROTaPR) dRBMEr BOT BT GHEAP LY COFP ot 7 Hivd 1651 iy 000
preci pitate, thus obtaining a benzoxazole resin
prec Q@ﬂyer Qvernage nol ecul ar wei ght (M) of the
obt al he enzoxazd?é)re5|n precursor, which was
neas@redaQWlQQanesoperéog@¢dpenn§a5|@@mehm@mwudgpapWW in
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th@”?%%ﬁﬁ%&ﬂBﬁ o@y Eﬁ§ﬁ% gglg fgéfH?§f5%J§%§%dﬁ1gmaﬁple

rene as st an
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t n t n

oap B8y B Sl Pre b End ot b e i B e e R g e

008872, B @iofl &b 3 abediveatismoyphempiyene (0.1 mol),

th? dbﬂﬁé‘ﬂﬁﬂﬁ | 5 f4U0Q 8{3&&' anhydy i ﬂ&rég]xﬂsofrpl ). For

Ive hours fter t he ad Ition, ution was

r et UFHERRY 02 YOOI E eﬁ@b@@#mre WEFh@ht (Mnhaefadiheatayained

beﬁ%xaw@ehe@éﬁnagxé@@ﬁgélem@{péwn@as A@bgm k?y means of
reacti on sol utlon obt ai ned Iﬂ%? added to

| PEEFSRALEr | AT IR IR et SHBTPGHET eﬂy by: Tosoh

Compbketiong astndryohgst precd pid atles 4trrslaott,aiwasng@0g 000.

pol yi m de resin precursor. Nunmber average nol ecul ar

wei ght (W) of the obtained polyimde resin

pr ecUF@trarajhitch asohgasiur ed by neans of a  gel

per ngat bonsé;i’ﬁ%@%@@@)( (ALt upednbysn T9§0Pator, a

Cor porat,iqn) using polystyrene as_the standard, was
“l§£°@9@ lnﬂ@t(e&aﬁﬁlénfﬁfilﬁaée§é6érahﬂ%??da%Q Bréhuﬂ%dm“
phﬂh?heﬁ@dﬁ@mi@éoru)w9ﬂﬂﬁmbgeﬁukﬂlehsﬂbmeeandxa 300 g of

dr 1e&erﬁ meﬁﬁ§ft2 pyrrof&d%ne ' Eerelnafter, it is simply
referred to as “NMP”). A solution obtained was cooled to

10 °C under nitrogen flow followed by the addition of 29.4
g of biphenyltetracarboxylic acid dianhydride (0.1 mol).
For five hours after the addition, the solution was
returned to room temperature. Then, it was agitated for
two hours at room temperature. Then, a reaction solution
obtained was added to 4 L of distilled water in small
droplets followed by collecting and d;ying precipitate,
thus obtaining a polyimide resin precursor.

Number average molecular weight (Mn) of the obtained
polyimide resin precursor, which was measured by means of a
gel permeation chromatography (manufactured by: Tosoh

Corporation) using polystyrene as the standard, was 20,000.
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di (1- adamant ane) -fl uorene-9, 9-bi s(4-aniline) (0.095

nmol) was dissolved in 1 L of dried

N- net hyl - 2-pyrrol i done (hereinafter, it is sinply

referred to as "NWP"). A solution obtained was cool ed

to 10 C under nitrogen flow followed by the addition

of 93.9 g of 1, 3-bis(3,4-

di car hoxyphenoxy) - 4, 6-bi s[ ( 3- (| -adamantyl ) - (1- adamanty

I))-(g8ﬂ§€ﬁ%tHY%ﬁﬁVHWFg% 0.1 nol) . For five hours

af teint e sadardb e, flheksobtbvdedasitat Wmedgteatoeom a

. ature,. Then, it s agitated-for houy s, at
nl&%@%%%en%é?% ur%%péTH%H$a§ir%?gff&ﬁlso ﬂﬁ%%h og$a&né% of
flweg cagd®d Ot-big (K-ahildnsti | (ledMat Boli n veymal Hidsopleds in

3Obok}q&fddp¥e80 Lﬁ%kggg—ZapgrQBXEﬁgnQrq%@%@%@ggtekbuit is
_Obt al nin a polyrm res precursor. i ] er a\_/er age
S 1mpHec uF & elﬁ\ﬁcbhﬂio( MhJ ofNMPAe -obt Ai rﬁ,fdlut[d@fyi aPdeliredi iwas

coRll@eur £, 19hi ch WaRideasuited fon MaRs Ofof1o@8l by the
rmeation chronatographg %nanufactured by: Tosoh
y

Re
adgdtgorat Pon)4 st ng pBifystyt ehes AS3 t hed ke, ~Rigsioxy ] -
be&ée?QO.dia(rﬁymﬁ_ hrd@t | ye. J_exmg_mb e 1o reaed ihnauwz after the
erfaornmed.in t same condition as, i t he pr.oductign
et T B8 n 8Pt SB7 T Eamire (E TS
Thehat 156. &g afidadedi fbradamantyhys 1a8- oo -teamerature.
-hydro noxy)hen ( I S r t,0
T o s s doaPe il hatiradlad ] €, 0ok of
digsp)ledamtptarsolB5sgag lofdroplets followed by collecting

anfl, 618} (g agasant vt drd, 3thus( 41raribe: Phenayyrbeszerain
dicﬁﬁgrféeg(o.g% nDI)fmas altereé‘tgxéo.sgg yof o

PIEEYpAPhal i ¢ acid dichloride (manufactured by: Tokyo
Chemiwatbe t nahastaye Gaolethtad, wehylst olhMal niofg the obtained

. Z . resi ursor ., Nunber avera mol ecul ar
ol STERKEEOLS1nt SELDELPEL 36T WIDSI SS90, MRS ¥
gepr evgrrgeptighi clshwanamegsared bymmadgacotired gély: Tosoh

CoRBbRBAL HAN GBI 0FBL 90y aPhYeAdranufaed wied dyrd,Teseh 237%00.
Corporation) using polystyrene as the standard, was

19, 000. (Conparative exanple 2) A reaction was
per fOvaRdh i ibrt hef sageiaomdilsobmasined in Examples 1 to

16 and Comparative examples 1 to 4 was conducted.
Evaluation items and methods are as follows. The results
obtained are shown in Table 1.

1. Solubility

1 g of polybenzoxazole resin precursor or polyimide
resin precursor and 3 g of N-methyl-2-pyrrolidone were
charged in a glass sample container with a 1lid and agitated
with a stirrer for one hour. Solubility was then
determined by the presence of insoluble matter observed in
the container.

2. Heat resistance

Heat resistance was evaluated by the glass transition
temperature and thermal decomposition temperature. The
glass transition temperature is a peak top temperature of

tan O obtained by measuring each of the resin films by
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t he production of a benzoxazole resin precursor in

Exanple 1 except that 56.3 g of '

4,6-di (I -adamantyl) -1, 3-bi s(4-

am no- 3- hydr oxyphenoxy) benzene (0.095 nol) was altered

to 36.1 g of

9 9 bi s( 3- anino 4- hydroxy phenyl ) -fl uorene (0.095

nd al 65 6 gv

mein% dP1- %da - ISRkt i Box PgraTeRpRt  device
(mbenzeseudeédhbot i selk@ 10saelihenas ahtefedndke 38ndtgogen

of 1 4. car boxy: phenax benzene (Q. 1 l.),
fl?ﬁu gpalnlzmln e%z%%azo & %égﬁn prechsgr C%%%éeﬁnd a
frageeage ﬂﬁlbc@dar wei ght (Wn) of the obtained

benqqﬁgégje S S r

means o ]aC%§§J erngggﬁo%emﬁ%%ﬁgpgggapEE%%% W filns
we ¥ erafifad fckd Py : mQ@@%h<IﬁbﬁboF§(P%ﬁ)'@ﬁﬁ&ﬂ?ement device

pP@!ﬂMéEyr eﬂsm@s th@e?b@@ﬂ@od \Aﬁana@aQQQred(Coggar at is¥@ ko
In separabl e 1l ask provided wth

IH%BFQ;E%FS 5ncn? t FBYBA Pniettiidsd dniPa Mat %P?almL/ Rigt and
at 1@ hepoingn rpbenylfeneli aa/men(O. 0191539763| z)révaiemperatures

ne L3RG Vahll 00 9 AL O AN TELIY - RGO 5

redotutomniombtaigted was cooled to 10 C under nitrogen
flowf h ti 9.4 of
blpﬁ%n3%¥%¥$ggh lglgc?2920|gggggﬁﬁydrlde (0.1 nol).
For Wijtye ﬁ@ﬁ?§e@$@eﬁx%h61§daﬁﬁﬂén & heeashoemeRtweal the

caé@&yiﬁegftQnrggﬁbéﬁﬂ@efﬁlﬂrQorT@%ﬁlcbhdﬁ@§o§9hb§:%@rrled
a_reaction

hours at roaq era
outophit Pork TEIHERFHed Tnas © g{}&d r&#4 Y BFRRT sPFI Ped TREESLOD
LCRNn gpakl dpapldecs faldnewed By- ¢®$4Ewt|mgnaﬁdcﬂnye@g by:

[ er

e I L A L R A
dl@b@@tlﬁﬂe@l pohgtantde wesi n grlevurad®d, Wi chtihms following
fofR@pyred by neans of a gel perneation chromatography

(manufactured by: Tosoh CbrEoratlon usi ng

pol )ﬁsetlfrtéf@ a%lei]f?ec%rt%d%?]as A& 20, Sur‘f—'@l capacity x
flix@omaabahege exanpt£céim | dialsepat ablewrfdtasi pf oviededred
ar {h an agitator, a nitrogen inlet pipe and a

Waterial inlet, 33.1 g of fluorene-9,9-bis(4-aniline)

(0.095 nol) was dissolved in
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300 g of dried

N- et hyl

-2-pyrrolidone (hereinafter,

It

is sinply referred to as "NWP"). A solution obtained

was cooled to 10 C under nitrogen flow foll owed by

the addition of 40.2 g of

2, 4-Dbi s[ (3, 4-di car boxy) - phenoxy] - benzene di anhydri de

(O 1 nol). For five hours after the addition, the

Iuilon was returned to roomtenperature. Then, it
S agitated for two hours at roomtenperature. Then,

a reaction sol ytixempdist aFredphas| dadagleo &xkempfle | Example
_distilled waterl inlsmal|l drdplets foBl owed by4 5
Sqlgididditivng  an Sm&wbﬁ@ pFfedbbileat €cltihle pbodivkileg| foluble
Glgssyi mi de resin precurjsor. Nunber average nol ecul ar
Tﬁﬂﬂﬁﬂﬁl oOvh). of |t hélébt gi ned07pol yi n#dé resin410 408
| Egmnenatadie (\Whi ¢h was neasured byl neans ofl a ge
T at.i on chromat ogr aghy gnanufactured by: Tasoh
DQ§9W&9%% i16M)  ugi 8golysty 8he as tRE0standafd® was 488
—Bﬁﬂfgﬁ%%géévaLuat'nn of resLn—i#Lﬂ$-£¢#éﬂ4¥iL44L4§erMA%&—————

£ and Cq rative e les 12t@ 4 mas

CPSHRELt ed. E"'rﬁ§f§nn :feﬁgggnd ne?ﬁgds arezég' 2o

folloms The rggﬁﬁpg Sqbtaf BEGar§X§Q8 iﬁX?gsﬂs 1Exiﬁ$le

AL i 1ty Al vhohzavaznl A%y A H-EeHESPBF
Sqlp &y§L};;’ yﬁiiub& “Léﬁlﬁbié:‘ééigbl°'“S%iﬁb e | Soluble
G Ul ' TTT UT LR Ul OouUl TATT J . \W A |
- pyrnoli,dane |wer char ge n a gl sampl
ggﬁﬁi%ﬁﬁ%@ (wich h al!g and ?g% ated %P?h a Et%??er For%OO
Th\.él_][_?n IiUUI . SUTUPTrTTty was tUI1Tclr act i III IICU Uy 11T
bl eqe sef, i ngol yhke mattegqobservedsin | thes 190
Lalkiel. 2. lHeat resi|stance Heat resistance was
nggyc%gﬁ%o by tie giass [transitiom  tenper@ature _and
cdherhgl deconpgsi #i-én tlenpérature. Fhé ¢ asg-3 2.2
transitron tenperkamiie || Bxampeak] EQAmpeAPELaENHE Ol Example
tan 6 obtai ned|by measuringzeach| of the riesim4gilnpg byis
Sollhpieary of a dyranbteVl S60gbast | sblybMBaAsSgpedBNE | Soluble
Glédem ce (manufactured RQy: Sei ko [Instrunents Inc.)
Tramddrc ianni t rogen 4bbow|of 800 nly m noand jat dlbeat|) ng404
teanglegradfur® (CCM N _and a
Thermal
Decomposition 490 510 500 505 505
temperature
Dielectric 2.3 2.2 2.3 2.4 2.5
constant
Compara | Compara | Compara | Compara
Example tive tive tive tive
16 example | example | example | example
1 2 3 4
Solubility Soluble In%?lub Soluble Hardly- Soluble
e soluble
Glass
Transition 405 - 350 320 355
temperature (°C)
Thermal
Decomposition 507 - 488 502 484
temperature
bielectric 2.3 - 3.0 3.3 3.0
constant
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frequency of 1 Hz. Thermal deconposition tenperatures
of the resin filns were neasured by neans of a TG DTA
nmeasur enent device (product nane: TG DTA220;

manuf actured by: Seiko Instrunents Inc.) under a
nitrogen flow of 200 nL/m n and at a heating rate of
10 ¢ mn. Those are tenperatures neasured when the

resin filnms_each exhibjited a.5 % reduction jn W€I ht
F\Zg? atFvE1GRe| écsfior‘q crTofst ant l%N ey érencet? 18,

glébS—K&Qhk;t&oﬂE&&m@@ﬂamhrefahHetheammaﬂmahﬁdeﬂbmpos1tlon

te %hes Lye film.for sem condéct% eéa,gned %It at a

Sa”ﬂe‘ﬁ%g? of"~160 k% and°by nealfs a Pr 5%|S§|SonnchR

exNetléentpr oduct nanme: HP-4284A; manufactured by:
Hewl gt t - Packa {Qo DegﬁEQH”E@Ba@”EQQM%}EsP Y TRSN, 16 have

rel atlve dielectric constant was cal cul ated by the

sof g6t Fginfar ol BenRel HeW V@l i et tetid iconedgttantexeel lent

wokBBsur ed £ARackEY] Xent idB Lducknesode laguum
di el ectric constant x neasured area) 78 Tabl e 1

Exanpgl e %%%nﬁxé‘mé%ﬁnpﬂe E%anlfﬁ%lnl Hily gwgs  not
prgplaubciﬂ idu)e Sod ulplod rSod tibhiel 1Sal wbhed Saltiblyes Selotbl &vle  to
ass gnsitjon 411 407.419 410 408 .temer %thur e(t%) 1
me?ﬁ&%%m %ec% 01 t T O 489 U2 S AS ¢ thierma
det:empeﬁatume Dempecattice 225 X2 Ziizemdhz,ds copesnant

Sl tyﬂgg%gﬁgésm bt B e Lffep, Herma
decomposition temperature was excellent however, the glass
transition temperature was low and the dielectric constant
was high.

Next, an interlayer insulation film and a

semiconductor device will be described.

(Example 17)

<Production of varnish and semiconductor device for
coating>

A benzoxazole resin precursor obtained in Example 2
is dissolved in N-methyl-2-pyrrolidone and filtered with a
Teflon (trade name) filter to obtain a varnish for coating.

A silicon nitride layer is formed on a semiconductor
substrate by known methods and the wvarnish for coating is
applied on the silicon nitride layer by means of a spin
-coater (product name: 1H-3603; manufactured by: MIKASA Co.,
Ltd.) followed by heating in an oven under a nitrogen
atmosphere at 90 °C for one minute and 400 °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 an optional pattern, thus obtaining a

semiconductor device.
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G ass Transition 400 415 402 404 400 temerature(C
Thermal Deconposition 485 510 495 505 490

tenperature Dielectric 2.3 2.2 2.4 2.3 2.2 constant
Exanpl e Exanpl e Exanpl e Exanpl e Exanple 11 12 13 14
15 Solubility Sol ubl e Sol ubl e Sol ubl e Sol ubl e Sol ubl e
A ass Transition 405 401 404 410 404 temerature(C

Ther mal c osition 490 510 500 505 505

tewﬁEgEWEﬁg %%glectric 2.32.22.32.425 constant
Conparradtatpana donparai€onpara sdxatqmldidiore tevece for
t{ve tive 16 exanple exanple exanple exanple 1 2 3 4

Co%o?%%?lity Sol ubl e I nsol ub Sol uble Hardly Soluble |e
sol dblleen Ghsasmo T angsinopr408rso850k320 865 in Example 3

. . | iti .
T e R R S T R

Tef7boms (152@¢ ewmg ) o gy €91 ot ipx anplrgs isht ore cophéng -

A silicon nitride layer is formed on a semiconductor
substrate by known methods and the varnish for coating is
applied on the silicon nitride layer by means of a spin
coater (product name: 1H-360S; manufactured by: MIKASA Co.,
Ltd.) followed by heating in an oven under a nitrogen
atmosphere at 90 °‘C for one minute and 400 °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 an optional pattern, thus obtaining a

semiconductor device.

(Example 19)

<Production of wvarnish and semiconductor device for
coating>

A polyimide resin precursor obtained in Example 13 is
dissolved in N-methyl-2-pyrrolidone and filtered with a
Teflon (trade name) filter to obtain a varnish for coating.

A silicon nitride layer is formed on a semiconductor
substrate by known methods and the wvarnish for coating is
applied on the silicon nitride layer by means of a spin
coater (product name: 1H-360S; manufactured by: MIKASA Co.,
Ltd.) followed by heating in an oven under a nitrogen
atmosphere at 90 °C for one minute and 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 an optional pattern, thus obtaining a
semiconductor device.

Rates of wiring delay of the obtained semiconductor
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glass transition tenperature and the thernal
deconposition tenperature were high and the heat
resi stance was excellent. It is also shown that
Exanples 1 to 16 have solubility in a solvent, |ow
dielectric constant, excellent workability and
excel lent dielectric properties. In Conparative
qExa le 1, a resin filmwas not prepared due to poor
S'ol MYy and it not able to measure the glass
t r anSemiioontienperat wes,ickhle triwederal bydeasnpasi tivterlayer
r.agur t i el egtr]j c const ant n
LS 3.0 L DE LAl AT nd M1 were cach
@m@osmtutcbn ttenperarondunasrexdelient ; hhviveyerthe hesame
si@hR%%rd rans thonat eqpaiabunsewds | ewyaedstheny o sio,
dielectric constant was , an_interlayer
insig@tacitort M MmaneeEs s %tﬁ]d@%%@e debi eering | dpeay. A
sidesar i dexhy (ExaapketdFhisBH0GYCtd v Qft vl Hshodddllation

sem conduct or device for.. coati ng> A benzoxazol e resin,

r&ﬂé’&ﬂ%}’or bfaired i3 EXRAFE 2795 sUaFSsfved | fvaluation
cr-uetifoy .- 2- pyrrolidone and filtered with a Teflon

(trade nane er Lo obta n var ni h for coa
silicdn®nit % EE Pa &P %o?ne%O%%’al el co%%%c% G that
th&ub@ﬂﬂ&@@dMWthOW@VHEEHOd§ ahd pheseatnlshemblomomﬁdngess

|°<ﬁ’éi§§TI ?nﬁh 4l Gon BFt rﬂgx‘é Layer oy JTEaR:; OéePay,

Spl coat er pro uct nane: manuf act ure g/
thaneagascs. risiet @) apertored? bynh’éétﬂmﬁée. h/amrlovieh L

Exléi le agNialndog@duratlgpspher exahp?e Cofor one mnute
400 C for one hour to forman interlayer

|nsulat|on filmw th a thickness of 0.3 pm Next, a
Inetsalr iwlr Apgliisafdddeg¢ in the interlayer insulation
filmin an optional pattern, thus obtaining a

sem conductor device. 80 (Exanple 18)
A resin composition, a polyimide resin composition, a

polybenzoxazole resin composition, a varnish, a resin film
and a semiconductor device using the same can be used as a
organic material (especially as a resin precursor)
constituting an interlayer insulation film with excellent
heat resistance and electrical properties, and low
dielectric constant or as a semiconductor device comprising
an interlayer insulation film with excellent heat
resistance and electrical properties, and low dielectric

constant.
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<Production of varnish and sem conductor device for
coati ng> A benzoxazole resin precursor obtained in
Exanple 3 is dissolved in N-nethyl-2-pyrrolidone and
filtered with a Teflon (trade nane) filter to obtain
a varnish for coating. Asilicon nitride layer is
formed on a sem conductor substrate by known net hods
and the varnish for coating is applied on the silicon
nitride |layer by nmeansofisacsprmepcopat er (product

name: 1H 360S; manufactured by: M KASA Co., Ltd.)

foll owed by heating in an oven under a nitrogen

at nrosphere at 90 C for one nminute and 400 C for one
lhour At eefdnmeampastieriloay ecompisis atg on fadmpanrtch aaving a
thickness of 0.3 pm Next, a netal wiring is forned
sktmutherénreprayerted nswlatdorefal Mmdammule opt)i:onal
pattern, thus obtaining a sem conductor device.
(Exanpl e 19) <Production of varnish and sem conduct or
device for coating> A polyimde resin precursor
obtained in anpl di lved in

N- net hyl - 2- I-:\ﬁfrol [ 3(0 ?%nd f|ﬁ red wwth a Teflon
Rizsh for, coating. A
silicon nitri Iay 's fofned gn a semi cdrlduct or

substrate £ tpds e varnish for coating
is ap R, silicRy ni de ayeL—by neans of a
spin coater| (product nane: 1H 360 manuf act ured by:

M KASA Co., R4td.) followed bﬂ?geatlng in an oven

under a nltrogen at nosphere at 90 C for one mnute

and 350 C for one hour to forman interlayer

insulation filmwith a thickness of 0.3 pm Next, a

met alwhdding iMuforinedn arohatiat grbayer “ai'nsgl at benl; Ri;
filmin an optional pattern, thus obtaining a
isemydendant or deviasyarRat esrofp Wwhavimg dehay oof mblre carbon
obt ai ned sem conductor 81
atoms; when “g” is an integer of 2 or more, Rj;;s may be the
same or different from each other; at least one of Ry to Rs
and at least one of Rg to Rjp on respective benzene rings
are Ar-binding sites or Rj;-binding sites and the others of
R; to Rs and Rg to Ryg are each 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 or a carboxyl group; at least one of Rii, R
to Rs; and Re¢ to Ryg 1is a group having an alicyclic
structure; “g” i1s an integer of 1 or more; and “X” is any
of -0-, =NHCO-, -COHN-, -COO- and OCO-.

2. A resin composition according to claim 1, wherein “a

is 1 in the compound having a structure represented by the
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devi ces were eval uated. Sem conductor devices made by

using interlayer insulation filnms of Exanples 17, 18

and 19 were each conpared with a semnm conductor device

havi ng the same structure as said sem conduct or

devices and a Si02 insulation filmin terns of the

degree of wiring delay. A signal delay tine

deternmi ned by converting an oscillation frequency of
ge@elriaNg res@iul kat(of .was used as an eval uation

criterion. As a result of conparing those, it was

confirmed that the sem conductor devices of the

present invention had less wring delay, and in terms
3.0f the rasen ofcampaaig idel apccdrheng was actase of or 2,

about 20 % in Exanple 17, about 15 %in Exanple 18
whame iabdlte TOMacumdbhavping £9.stmdusind adepAppldrdatd 1yt ythe

A resin conposition, a polyinde resin conposition, a
gepelrybernpavazel € 1) esionpredspesiat difasd varenistPura rassing an

film ,and a sem conductor device using the sane can be
alisyglas gtryF§anecamalerial (especially as a resin

precursor) constituting an interlayer insulation film

with excellent heat resistance and el ectrical

1 BEOPELL) 880, Lo, SLELECLILE £ON% A, O £ rovotn o
[ | at fi i t Il ent-h [ d
LRI el tmot B GEL G DERL 515 Shee A, on

re%ée@@é@elsbghééng Lﬁh S Féf@SiAEL%¥HH¥H§i‘§1teS or Riy—

nmprising a conpound having a structure represented

piBYiggoeneal iRl mid ddlerflod) @ REoRR Ren&IRR7t6 1R,y are
(Ar)a R4 RO X R3 R8 wherein, "Ar" is an aromatic

ea@hoHRdrogen, safl 6FrgdniRldroup having 1 to 10 carbon atoms
other than the group having an alicyclic structure, a
hydroxyl group or a carboxyl group in the compound having a
structure represented by the general formula (1).

5. A resin composition according to claim 1, wherein “a”
is 0; at least one of Ry to Rs and at least one of Rg to Rig
on respective benzene rings are Ry;-binding sites and the
others of Ry to Rs and Rg¢ to Rjg are each 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 or a carboxyl group; and at
least one of Ryi, Ry to Rs, Rg to Ryg is the group having an

alicyclic structure in the compound having a structure

represented by a general formula (1).
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I's hydrogen or an organic group having one or nore
carbon atons; when "g" is an integer of 2 or nore,
Rlls may be the same or different fromeach other; at
| east one of R1 to R5 and at |east one of R6 to R10
on respective benzene rings are Ar-binding sites or
R11-binding sites and the others of Rl to R5 and R6
to RLO are each hydrogen, a group having an alicyclic
6 St UGt We,i ndn- @it G iz @iy dot 8nd0ogard@ims 1 to
atons other than the group having an alicyclic
5 Stuustaire, thke byflpoxyt @EOtpgoE atcardoxyd SH®Mitserdded by
| east one of R11, RL to R5 and R6 to R10 is a group
tHmviageaal alficcyalliac (B r uompresesq'a i graapi pedgeredf fArom
or nore; and "X'" is any of -0-, -NHCO, -COHN-, -COO
stang:tOCes. Zpresasiad copposineiren acoordiang(io ebai™mrl, of
wherein "a" is 1 in the conmpound having a structure
thepasvantledosyputtire (183 general fornula (1). 3. Aresin
conposition according to claiml1l or 2, wherein the
conpound having a structure represented by the

gener al t one group
havi ng 4 4. Aresin
conposi t #rein at |east

one of | >af R6 to Rio on
respecti benzepg _rings are Ar-binding sites or Rl1-
bi ndi_n es and tNMe others of R, to R5 and R6 to R10
are each hydrogen, an organic group having 1 to 10
carbon atons other than the group having an alicyclic

structure hydr oxyl group_ex. axgarboxyl group in
t he ﬂnpq%@:ha%ng a st\fnt ed by the
general f la (1). 5. Ares ghposi ti on accord

to claim1, wherein "a" | is O0; at |least one of Rl t
R5 andYat | east one of R6 to RO on respective
benzene\\' are RL1-binding sites and \Pe ot hers of

Bk

havi ng 3¢ ycl i c~g 1 G 2
1 to v¥0 carbon atons otlher than the group/having an
alicyclic structure, a}ﬁydroxyl group or ya car boxyl
group; and at /
X
‘“Y\\ Y
=
(0 ’
Y/ —Y_ |

wherein, Y is any of -O0-, -S5-, -0CO- and COO-.

7. A resin composition according to any of claims 1 to

6, wherein the group having an alicyclic structure 1is a

group having an adamantane structure.
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| east one of R11, R1 to R5, R6 to RIOis the group
having an alicyclic structure in the conpound havi ng
a structure represented by a general forrmula (1). 84
6. Aresin conposition according to any of clains 1 to
5, wherein the conmpound having a structure represented
by the general fornmula (1) conprises a group sel ected
from structures represented by general formula (2) as

g8." Ar"pokesthecgepssatidorattardills do,cMaim Y7, YahedeinY the
Y Ui i ~C) -Y _Y\ 1 wherein, Y is any of -0-,

gro%p hg amd E0D-ycTicAsresict ugenpasi 4 groaecoidiing an
to any of clainms 1 to 6, wherein the group having an

adalmiacyr@lniec sstruaottineesilbsaitgtedpwhaki ag ahkatageot@neaving
structure. 85 8. A resin conposition according to

1 ¢loai2th Tarmler ecnmshe group having an alicyclic
structure is a group having an adamantane structure
substituted with an al kyl group having 1 to 20 carbon
atons. 9. A resin conposition according to any of

9.cl ai e TESELH COMPRIFELEPR tAFE ESHBSUrP h%Mngfaclalms 1 to
structure represented b t he general formula (

B/ coMsisids & Wm%%un%%awme g%é:ﬁélrcaurfeoﬁﬁﬁ%eaeﬂted by
d boxyl
thggsﬁ?f%g%%ﬁ@? 1BacEhr drRBPEG kRy OF @ ai S 140 08, the
geﬁ%raﬁ' elggr moung quyhﬂg)a 1Std U q Ere rq@reseq{e ?ﬁg R,

enera mil & )" ¢co
org§neral formula (1) and hydroxyl gr oups as R2 or R3,
nd R7 or Rs.
10. A resin composition according to any of claims 1 to

8, wherein the compound having a structure represented by
the general formula (1) comprises -NHCO- as “X” of the
general formula (1) and hydroxyl groups as Rz or R;, and Ry

or Rsg.

11. A resin composition obtained by dehydrating and ring-
closing the compound having a structure represented by the
general formula (1) of the resin composition of any of

claims 1 to 10.

12. A polyimide resin composition obtained by dehydrating
and ring-closing the compound having a structure
represented by the general formula (1) of the resin

composition of claim 9.
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11. A resin conposition obtained by dehydrating and

ring- closing the conpound having a structure

represented by the general fornula (1) of the resin

conposition of any of <clains 1 to 10. 12. A polyimde

resin conposition obtained by dehydrating and

ring-closing the conpound having a structure

represented by the general formula (1) of the resin
1xonpasi deagbehzekazBn 8. 86si3. Adf@lodienzexazyeiresi n by

conposi tion obtained by dehydrating and ring-cl osing
dethelreaipeundahdvi rgng-cibsiayur eclreepr esepbedd by halveng  a

general formula (1) of the resin conposition of claim
stiictide Arearesashtabt biynethd r gantehelr ésitmudenpos) t icdn the

of claim1l, the polyimde resin conposition of claim
refg norcomples ipdloybefzoxazwol é0resin conposition of claim

13. 15. Aresin filmobtained by heat-treating the

resin conposition of claim11l, the polyimde resin

conposition of claim12, the pol ybenzoxazole resin
LoonpBsi T3 on 9t Adiedned  FORhetRar fissH lof CeMapPaTt4on of

sen conduct Qr gevice,co rising ther SiT tilT
claim 12 or

cléfal'm g]al rﬁ_’li% Pg yimide resin composition o

the polybenzoxazole resin composition of claim 13.

15. A resin film obtained by heat-treating the resin
composition of claim 11, the polyimide resin composition of
claim 12, the polybenzoxazole resin composition of claim 13

or the varnish of claim 14.

l6. A semiconductor device comprising the resin film of

claim 15 .
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