DESCRI PTI ON RESI N COVWPOSI TI ON, POLYI M DE RESI N COWPGCSI Tl ON,
POLYBENZOXAZOLE RESI N COVPCSI TI ON, VARNI SH, RESIN FI LM AND

SEM CONDUCTOR DEVI CE USI NG THE SAME Technical Field The present
invention relates to a resin conposition, a polyimde resin
conposition, a polybenzoxazole resin conposition, a varnish, a resin
filmand a sem conductor device ane. Background Art As an
interlayer insulation filmfor @%%?%%%gﬁ@f device, there is

mai nly used an oxide film (Si Ox flln) prepared by CVD nethod
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insulation film however, can achieve spee
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Accordingly, organi CSﬂm@ém@nb@r@ﬁeom QRIRE b esAifed as
interlayer insulation filnms having | om1d|electr|c constant. Such

organic materials are required to be excellent in heat resistance
and el ectrical properties, and Tébmﬁﬂ@hl(yﬂeya electric constant. As
such organic materials, polyimde resins, polyquinoline resins,

pol yqui noxal i ne resins and so on have been st udi ed. (For exanple,

see Japanese Pallentprefpplt datveortiai d-<Qpers( 18- A) ﬁ‘d@uﬂ&ﬁﬁrpb%&&i&n),

ros stanch, B bk Ar e A I g Ok R R s B v 7
so on. Th@@@ﬁ?SlUSQnofamﬂ%ﬁﬂm&k} zegensni Sillimidred o songonductor
‘senlconduggegcgl@g@ﬁést§@qgmﬁ§ a bipolar sem conductor el enent due
to reliability thereof. On the other hand, polyquinoline resins and
1 pol yqui noxal i ne resi ns havi ng hi gher heat resi stance, |ower
dielectric constant and | ower neeskgteualserptivity than polyim de
resins are thernoplastic resins and there is a

As an interlayer insulation film for a semiconductor
device, there is mainly used an oxide film (Si0x film)
prepared by CVD method (Chemical Vapor Deposition method)
and so on. An inorganic insulation film, however, can
hardly 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 £ilms 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 lorganic materials, polyimide resins,
polydquinoline 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 polyimide
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 glass- transition points

t hereof during sem conductor production. Disclosure of Invention
Probl ens to be solved by the Invention An object of the present
invention is therefore to provide a resin conposition having high

heat resi - ielectric constant, .a_varni sh.thereof
resin fil éf?ﬁg%ggga%%%¥%g%§ﬁrggﬁ%ﬁ%ﬁg?u&§§?bgeﬁéiﬁgﬁﬁﬁgagéﬁé.lbwgr
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heat resistance and |ow dielectric constant, varnishes thereof,
resin filPEOPHeFedFCaRdirIlgcHizbnaabEer eevt cEhasFAGLNReM3dmEhaRBaNs

for sol vi figapbenPr ollieds eSpio cBUritPSesmpd £ B Lvietyhyr t BRaRr §388L -
invention__described in the follow [1] to,[216]. [1] A resin,
conposi ¢ BFERoHptPRi RE B GHRRART wﬁ«%l%@ S CPEEPGEE T BFPESERTER by
a general formula (1): [Chemical formula 1] R (F~1)g R6 R2 R5 Rl RY
(1) (Ar )a 1l R4 RO X R3 2 Wherein,. "Ar" .is an aronmatic group;
"a" is 0or 1; RI1 is hydHggg%Qﬁ”%ﬁﬁ%$&§WF8t&P8up havi ng one or
nore carbon atons; when "q" is an integer of 2 or nore, Rlls may be

the saneps,fiff areme LLOPLEAGH Q& vaalibgast one of Rl to R5 and
at | east one of R6 to R o on respective benzene rings are Ar-binding

sites or Rl11-binding sites and the others of Rl to R5 and R6 to Rlo

ar,e each hydrogen, olgj @EOUBrhaHeNgoBéise@t | €MGEhE1 64T UG Ufiger &Fb 104 gaRI C
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low dielectric constant, a varnish thereof, a resin film
thereof and a semiconductor device using the same.

Another object of the present invention is to provide
a polyimide resin composition and a polybenzoxazole resin
composition having heat resistance and low dielectric
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 [16].
[1] A resin composition comprising a compound having
a structure represented by a general formula (1):
[Chemical formula 1]
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hydr oxyl group or a carboxyl group; at |east one of Rl1, RL to R5
and R6 to Riois 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 by the general

formula (1). [%eéer"?ﬁi “A%G”HQS%B‘ 8?0%3t985§££9§d b "[%s} ot g,
wherein the corrpound1L aving a structure répresented by the “genera
fornul a (15 kpfpeysesoat Aneaswasie growy Haring ame adi cyereccarbon

struct ur ea@sndl lend Al 4v r £51 4 cOpagi L i on @soﬂ%é,bqgég b3l pe the
wherein at |east one of RL to R5 and at | east one of to "Rlo on
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and the oifieratofieREtt &rfd @NARROLS ORRI Bral Lo saeh FY db &L e AR ings
organi ¢ group, havi ng. 1 to,10 car bfgn togs ot her than tge roup

havi ng art T | Vet TECEY uetUTe, Ok FRyAFBAIRI gFobpS ofia EAFbOKOF Cgr B6p
in the coRpdunRshavichRea tosRipcdns eca@prieg@nd®sh bya t heogeneaakng an
formula (19 ; i it ribed.in [[1 erejin
"a" is O;Q.%lltc)f'cgﬂals%A %ﬁ‘gdé(}?&%}p%gl g%gﬁg%a%%%egsgggﬁgg %fk%lpgc 3-0n
respect i V& e ZHER i Hpn difee RIDUp hdivigg sint ediamdlihesbrhetsret R1
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structure,” an organic_ group having 1 to 10 carbon atons other than
the groupt®hats ng™&n BEi cyRl ifeo stk Uctdur ronthy degiylr geBupasdicyclic
car boxyl groupiurand o~ | easknongtefeRlds Rl dro nl&'i,e;R@lrgcp ‘g&'O_ i$ bAy
t e group_ having ¢ icyc structure in the compoun aving a
structureogep e'sem(%& by addd'g\héra:é%{t‘)orﬁﬂfjaof%%: [6] Aresin

conposi tion as [@éscrhbedesmnangoopopiliotho [&5], ddwreined helwonmpdaipd
havi ng a gtductiure J-epresente he gg& la (1) |.SES
a group selected fra(r)m l;%tsrgct g?egé/krl%apr%s n'?{arg:l b];I/.L(?igRgng]£ ra f%?%uﬂpéh?%
as "Ar" ofePigRey&ateral Shor mgngred) formula (1) .

[3] A resin composition as described in [1] or {2],
wherein the compound having a structure represented by the
general formula (1) comprises at least one group having an
alicyclic structure as Rij.

[4] A resin composition as described in @ [3],
wherein at least one of R; to Rs and at least one of Rg to
Rjo on respective benzene rings are Ar-binding sites or R~
binding sites and the others of R; to R; and Rg to Rj;g are

J each hydrogen, an organic group having 1 to 10 carbon atoms
other than the group having an alicyclic structure, a
nydroxyl group or a carboxyl group in the compound having a
structure represented by the general formula (1).

[5] A resin composition as described in [1],
wherein “a” is 0; at least one of R; to Rs and at least one
of Re¢ to Ryy on respective benzene rings are Ri;—binding
sites and the others of R; to Rs and Rg to Ry 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 Ry;, Ry to Rs, Rg to Ry
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[Chemical formula 2] Y\ Ui (2) -YYO -YY -Y-Y~ wherein, Y
is any of -0-, -S-, -OCO and COO-. [7] Aresin conposition as
described in any of [1] to [6], wherein the group having an
alicyclic structure is a group having an adanantane structure. [8] A

resin conposition as described in [7]
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gener al fgrn%Ia ? e resin conposition as described in any of
[1] to [10].

dehydrating and ri
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[12] A pol yi m de resin conposition obtained by
o | o

g the conpound having a

(37

(2)

ein, Y is any of -0-, -S-, -0CO- and COO-.

A resin composition as described in any of

(1]

[6], wherein the group having an alicyclic structure is

a group having an adamantane structure.

[8] A resin composition as described

in

[

114

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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structure represented by the general fornmula (1) of the resin
conposition as described in [9]. [13] A polybenzoxazole resin

conposi tion obtained by dehydrating and ring-closing the conpound
having a structure represented by the-general fornmula (1) of the
resin conposition as described in [10]. [14] A varnish obtained from

the resin cormO[séd]ti og r%%lqe%%&dg%qt'l%nﬂaﬂg detb&en%fédy' d8nf e8EN (1
conmposi tion as escribed in ] or enzoxazo
conposi ti b [8k: delersbedtha qom]our[c&é}avmge@ ﬁtffﬂlpmur@btrépﬁ@aenyed

heat - t r eabynghthgene@sin f%QﬂiHQé' t(i19n @sglesd hfm'{ddl [dd]vxth8f the
pol yi m de resin, g nﬁOf [ g as described in [12], the

pol ybenzo%a38f &t r 88 R o ﬁg sPPfofag Oﬁ@%chﬁéﬂslﬂS[EB]OBrR¥h@nd R7
varni sh asr Bescribed in [14]. [16] A sem conductor device conprising
the resin fil descri_bed 15 Ef f ect, of t.he |nvention

pr esent |nventﬁ%§ﬁpr§V| gggach L %&ﬁﬁbéﬁ i By L &#&da:Vbrﬁ?%hofhlﬁiof
to forn1at®eé$hrfwh$m¢mnnuhptnqﬂpdunn hawesigsthasteuandreowegiresent eiic
constant, p@ efal Geblh! eoimd) f (A INEJ Y COEROS! LI ONpi AT Pl 8N

t hereof, and Sem conduct or aeV|ce rising the resin tilm
present |%%%%%@%nf9F@%1$rb¥ de’d ahpdr xii derpess nas pRecewr sBy, and Ry
conpositien o forma polyimde resin which is excellent in heat
resi stance and en oxazol e resin recursor conposition to forma
pol ybenzoxazol whPEh CnggﬁéEEPBnPbFﬁlﬁ%ﬁtbYe@?@UQﬁééln?hénd
present Imlre:_m-ta:bcmsﬂh@ct]:w avingesiral peiwing de steschureorppskekianedantdya

polybenz C t|o eac vi ng_hi.gh heat re |stance
and IOM/S? fr#%§%%ns % &i varﬂlshes t gregﬁ TFesrA™PPEMs P Br nBd

fron]reSI®@S%©H®@%IU16ﬁ§/aﬁﬁ Mdr rficsHé9 It.her eof and seni conduct or

devices made byiysing the1veRkAel 1 IBin  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 [9].

[13] A polybenzoxazole 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

J 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 [157}.

Effect of the Invention



Brief Description of Drawings FIG 1 is a sectional view show ng an
exanple of a sem conductor device of the present invention. In the
acconpanyi ng drawi ng, each sign refers to the follow ng: 1:
Sem conductor substrate; 2: a silicon nitride |l|ayer; 3: an
interlayer insulation film 4: a copper wiring layer; 5 a treated

and nodi fied | Mo ag i el ok har K L
100: a sen‘i_cong?}%t o%%se%}%e?hggé#ﬁ%déj%ogrjldg%rr§i %Sggﬁt Jf(%xegﬁg?ﬁ/ﬁ(?rilon
Her ei naf t&#d derHgdeshegieodateyfpgmoat rastesfhlm conpbed thbmh heat

pol yi m derd£isd i LTRER AN di@1cRekYBeRZAXAZRLE L esihi COAPORi £h ARy a
resin film and i’ sem ¢conductor device of the present invention wll
be descritEl. TAS eLFAIBonpOEPPFONI Pt tHe PRESest | hpeRePén and a
conpri sessanicombind rhavivigea cshiputEURe £RAr£sent e by, the 6 general
formula (1) By ing the resin conposjtion, a .resin fjlmhaving,
excel | ent heat Tgéspg?ﬁﬁr&g éﬂﬁepg%\ggdf‘je?%c???%l%%%s&l %?i%ﬁhl%é £esin
obt ai ned.prEv1 e ottt dEM i ato stfouat w eps Bpiresdnt edshy  twird oenies al

formila (hcdingjidesa ppakyi gide resin péﬁ&.‘”éorbe Pl YPenz0oxazol e
resin precursor or the likKe. A conpound having a structure
r epr esentR3E Py SHe cogeneslionotpuiarly whivhenzoxseeld oreshe phiskent

i nventi on Nascd 1&8n@Mhl Gedko¥Rsastafke, Of the general formula (1).
The aromatic g%ﬁup i ncl udes a phenyl froup, a_naphthyl group, an
ant hracenyl gr 68f, PAepRehahfRERAPE FFRIPTH PR S Ry Hrtmtresin

gr.oup haviangpobiarionorend aeonmdlgbdridigszdAd | HOsENY bogbodhtidn each

dehenyIf renyl. .grou a_ bi.phenyl group, a pyridyl grou

di pyri dyIﬂaq%rn%p}gl%kgnﬁ?gggerr?-sclosnta i%ﬁi %&’%oﬂ%yéﬁie&%rrﬁﬁﬁt i"gé@?a%“i‘fbt rand
the |ikevarhdsiiesup hheragfa streminre fidpmesefivededy tAzomgenszain
formil a (ZndoxiRabhiscul Ald yd{?%géfé}‘ig% SLACRLE CaRg 91 Y& LXGII &N r

squbiIiEy t.o a solvent use produci ng
evices made by using the resin films.

Brief Description of Drawings

FIG. 1 is 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
compositioen, 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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aresin filmor a sem conductor device conprising the resin film
"Y' of the general formula (2) includes -0-, -5-, - OCO and -COO .
Among them -0- is particularly preferred in terns of solubility in
a solvent and heat resistance. Al so, a conpound having a structure
represented by the general fornula (1) has Ar-binding sites or

R11- bi ndi shhe t, | t ong, o t @RS ,and .at .ene of
to RI10 o%{épe(_as%éc?fi%—zn%eanz.g%g ri %s. IlsI'ir?l%go'?rl?egrs of fﬁlckgﬁ%lgggn' RGaR6
to RLO ar €€838h HydFogdiViadgr 6¥seHdentg A4l | &ESHiSEanser uang e, loah
ﬁr gani ¢ gd@?peb@}tﬁ.ﬂgc%nbﬁ?ﬁe eanbpa gb@ﬁﬁ?e@t hemd ftajhﬁmbcgmlﬁng a

aving an alicyclic structure, a r ox oup or. a carbox roup.
Such a grSﬁﬁuﬁé\lﬂﬁgrgﬂreﬁ??éﬁﬂlmf E’%/‘?u%? %agisfuchﬁféﬂsaan@%asmt ‘%rso@p
as R11, whbdlhimidel beedir ei nefderrsdascri bed. pdhgbai gokh Lo OUresin

having 1 pg_,gcﬁlgaggr antﬁ%oﬁkg her than the group having an alicyclic
structure“includes a nethyl group, an ethyl group, a n- propyl group,

an i sopropyl grobip,canrsmnd pevipy &n sTriusbbr ylregrewentac eby - biney |

group, a h@@ﬁ&faﬂroﬁgrmﬁlgeXY#) 9L,QYBR aiﬁenhggdgr@gg, AOCtYlosent
group, a nonyl grou decyl " group, such organi c groups substituted

roup, a .
with fluoriméenieh 48sa a1 uBFORBERG ToWp and BKE |9kelha @nmssid

having a steuet e (Lepr espat edoRytibegregperablhgesuba ghbhy®Yroup,
contain hydro or gani c %r p having 1 or nore

e r.an arbon ‘ato
as R11. The Eg’ﬁgé’l ot ha¥i'n ACREYe cHr B a?oréqu?é}tdﬁ'@élﬂ e
g&oup havgnguan a i eedljiaycdtifuctuomatdne oggamp C Igielg hayi ngr 1 nicre
10 carbon gm%ph . than the-gro ving an alicyclic .structur
and the Ii%‘é. _e‘% %(r)l(rl%g}a%i’ni ‘tﬁg fs%%%fje;nrywar é:%iug’ gatiou%l,phletni’lrlsgluorenye‘L
pr ef er abl eI¥@RontEai hiphehphstgamw gr supeyhisdsing ganual i cycldipyridyl

struct ure.gdhg 9rOup; f18yd &19- @&ht A d GYF | d S R UG IULE R RS- Ridd QP
havi ng, for ex |l e, a Tcyclopropane structure, a cycl obut ane
structure, t28 J(’ci’yn]ﬁgeif OpeRtSarfF B R 3 SYUOHERaFE PSSR Hck P Ya the

general formula (2) 1is particularly preferred since it can
give excellent solubility to a solvent used for producing
a resin film or a semiconductor device comprising the
resin film. '
*Y” of the general formula (2) includes -0-, -S—, -
OCO- and -COO-. Among them, -0~ is particularly preferred
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 Ri;-binding
sites as at least one of R; to Rs and at least one of Rg to
Rig on respective benzene rings. The others of R; to R; and
R¢ to Rip are each hydrogen, a group having an alicyclic
structure, an organic group having ! 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 Ryy, 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, & butyl group, an



cycl ohept ane structure, a norbornene structure, an adanmantane
structure and the |ike. Anong them a group having an adamant ane
structure is particularly preferred. The group havi ng an adanmant ane
structure is a group having an adamantane structure as a m ni num
unit and includes a group having an (aliphatic) polycyclic franmework

t t d t di I \

tri ammnt v BT OUD. TSR rhd o LS i s SRRYY) J5pbap, 2ahexyl
hexamant y¢roupupg @dmeptlangndyd, geoupctai ogta@mpnt ¥ ngnelp,gra@up, a
nonamant vhe 9 0Udrod, 1CATRNLYLAAL 0B8R 80 UDCECAIBNYL, 01QURs 2

group havi avin raimewor k
struct ur eSU@hd3 he TliueEomgidwr @m@uph@wdngh& |§|)|ll]j|3a| i ty of the groups

having a pol ycycl bemphLaREWRsKi & I Uct gegubeswd%p@k e@ﬁ%c{‘a%'gqgt%en

oligo structure, a group having a pO{ structure "an
the groupd¥R&Ay £opBryeyclik F“raé(rreii\%‘rl akhr fydgogens oan addafEaapic

group, thereup shalengexanpt emoﬁegb@hlgoha\étfwrs 22131 omlgoadla;r@nb@@amc
structure i ncl udi ng_a bj adamant such as, a f é arrant ane)
group, and iR 2;*8Ya84nm tgﬁe)m%?og Ent rF e AU ?%uﬁ: cH*88Pa
tri(1, 3- ak@vmrgare)allaz@n@ stamnbtturrre(,z,aa- @d@ﬁaﬁltagea:ugrnupina 1 to
Letr aadammnt uloogh OUROSUCNL AR, A Rl ALk, SCAdAIRRLANG), droug: B0 8.

tetra(2, 2- adanmant ane) group a pe
(1, 3 -adaratatune) a@doﬂﬂble alrﬂdcepent@h@z cgnta@larmgrt sapd) argr ouganic

hept aadar@ﬂi&ﬂ QELQUD1§U%&%L%H].%N 861, 3 adamat ang), O OWRe agdoy

hepta(2 adamantane) group a hexaadanmantyl group an octaadaman?yl
group; a PHGHMAdARMNAIIGIOE & daciadsmnt yIhgr otipoURn having an
undecaadaampit 1 g GitRiu B O W nhad inkg aa gRohiyadaiBAg antor SEXHRDHUES a

pol yoycl TG THRIRIE of FUELOFETre a S qr GOE BEHER ¥han 4R CARRRRNLy 2
group, |tC§r¢ﬂ0mﬂm::artehe gtougtulayi nga an ofd ggedament asérstituceyr e and
itfs‘e gr oup-haMdHuh tthndPOl wdAIRALANE SLT UGG, Ofcahi chradamaply! gnqup

adamantane structure and the like. Among them, a group

having an adamantane structure is particularly preferred.

The group having an adamantane structure is a group having

an adamantane structure as a minimum unit and includes a

group having an (aliphatic} polycyclic framework structure

such as an adamantyl 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(1l,3-adamantane) group, and di(2,2-adamantane)

group; & triadamantyl group such as a tri(l,3-azdamantane)
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substituted. Specifically, it includes a group having a plurality of
di amant ane groups such as a bi-(di amantane) group, a

tri-(di amantane) group, a tetra-(di amantane) group, a

pent a- (di amant ane) group, a hexa-(di amantane) group, a

hept a- (di amant ane) group, an octa (di amant ane) group, a

nona- (di a ne) _grou d| nt ane oup, and an
undeca-(dlgg%ﬁf anegdgr%ﬂp é g é} Qﬁﬂ%hr ald taze&fralar‘jiaﬁlﬁﬁlﬁ%’&ne
groups su@iodp asbich(t misament ahejra glpl@dmam&r(et ri agesi@ne) agdoup,

atetra-( tan a-{ ty]
hexa- (tri %%‘g%{gg%eﬁ gag?%%é% he t%trl rré%{g%ngea?ﬁgr a’qp%'?':%up such as

oct a- (tri &maPt@kr)! ang afvna- grpiamamEhe PegYUR,, 2radamantane)

deca- (trigBapaneh glre@:‘%ﬂad@%n%?}lun e—(t@@mnt%e) agr%BrtaétlgeQUp
havi ng a Iuralrt of tetraamantane grougs such as bi -
(tetraamatﬁgﬁ?'}@l %?%hp,gléo‘tlﬁ’r - (28 alRBRRARAfEY - @‘rﬁéﬂﬁntéﬂe group; a

L etr a( (t eheaasashane)l gr oqmou@hpentaz (t ebeaarBARARG) 10" OUPsours a

exa- (tet ane roup,. a_hepta-(tetraamgntan :

oct a- (tet#%ggrr%ﬁ%rﬁ%%%ygr ou%r &Fiona-2 (tefl?egagraﬁf‘lﬁﬁg’lgr OLHJPO%P’ an

deca- (t et nadrant@menigrougircand am gndega-Hdwtn@anantaneksdgmaupanand

the Iike. re a roup
sé‘?@@gufe"eﬁ@va,%aﬁ{ﬂ e&gjcgo eﬁjr‘ﬂﬁ ag"r% }'}) %{Hinctkye 197 when

di amant yl group, atri up, tet r amdnt

pent anant e @tha‘él%xﬁrmﬁpﬂtvcgﬁbu@ fe:ah@mhansi]rugtene ign a
rf?t amant yd_:rr@ﬁpuath@r nem@m@ﬁybdgﬁ@ﬁ@yl agr_al&s;pﬂrmﬂ%yhnaieaes tR8 group

' decamagg% r 18 f bi a nant%rh%grou a triadamanty gr oup

t et raada Yﬂgg PROUPIL Y Nty uGrBiR, and F%ﬁagﬁaﬁﬁnbiﬂflﬁi%ép,

a hept aadr_auhmgrdamagtmm aftrmtra@éianﬁlt yrbh:gE}OUpadamﬂﬂﬂﬁBdaqﬁﬂhw is

group, a deg yp,and;an undeca

preferred rou&d are an agaman f‘ygréﬁplré%dioga %yl é’ru(?upha‘émg a
tri amant ypLlu Y aft eitllaal@ﬁlrttaple Q¥ IeHER s aspent amand ybigrdipmaatane)

di (1, 3- aggg@@tang) OFOUPGi Ambhitéde B- adATRNL aNg) GLQUA. ﬁlamantane)

tetra(l,3 - adanant ane roup a penta(1; 3- adamant ane) gr oup
di (2,2 ad%ﬁ%‘ﬂﬁ"anea) éhtarnia(né:a?e daﬁ‘ﬁﬁtlame) agr 6&F 2 édlamantal’le)

group, a hepta (diamantane) group, an octa-(diamantane)
group, a nona-(diamantane)} group, a deca~-(diamantane)
group, and an undeca-{diamantane) group; a group having a
plurality of triamantane groups such as a bi-(triamantane)
group, a tri-(triamantane) group, a tetra-(triamantane)
group, a penta-(triamantane) group, a hexa-{triamantane)
group, a hepta-(triamantane) group, an octa-{triamantane)
group, a nona-(triamantane} group, a deca-(triamantane)
group, and an undeca- {triamantane) group; a group having a
plurality of fLetraamantane groups such as a bi-
(tetraamantane) group, & tri-(tetraamantane) group, a
tetra-(tetraamantane) group, a penta-(tetraamantane) group,
a hexa- (tetraamantane) group, 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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tetra(2, 2-adamant ane) group and a penta(2, 2-adanmant ane) group. By

i ntroduci ng an adamant ane structure as R11, dielectric constant can
be reduced and noi sture resistance can be inproved w thout reducing
heat resistance and solubility in a solvent. An al kyl group such as
a nethyl group, an ethyl group, a propyl group, and a butyl group; a
fl uoroal k roup_such _as _a_fluoronethyl grau a fluoroethyl group,
a fluorop J(‘f)“f)y ’ gr%up%egﬁaiagtﬁ’lluorg&ﬁd’tpyl agrgh%?taé‘i’ﬁtpiiﬁe I?R%‘X%y Bg
bonded t oothangmnbyb bavipg an ncadarmritydnerstupyctar éecSabubyli gyoup, a
sol vent agdl Bfabcah&rt ot A9£6uFANS DB LERROYES) by, LLT 0dugi, g 4an 8l by!
group to an adamantane structure. FEoTs prete abl e’ t Rat “an organti
group havifgiBne 2ort etifseslag@ion @ ovid ot Aereniaadamgndyd havduw aa

alicyclichesddqehaiteyRs Riloubhs the samkas AR RH9311 ¢ g5pup, havipg 1
to 10 carbon atons gxs RlR%OQ% and R6 toE?RCISdO. Inna%l(;lorrpg%nd avi ng_a
struct ur eo?*éﬁfi%‘%?ﬂ@al B Gersreadareiviyla Jrepp  ag Pessedamansyl
R11, Rl tgrdip aagddRént andBteatismangyougrbayi NaMake abkeY¥eki&d groups
structure, Wen there is_ no aronatlc%g%ﬂ(l)u t)g]rs] "Ar", at |east one ff

RL to Rs and RE 1T RGYs FREUGrodp GFPEPel it SEiaReGFE
In this oz, daetectanznicphsg¢amip can bentamitieyl rgdoged andiheas-
resi stan espegial Iy Ss-transit.i.Qon,t ratur becones nore
excel | enffdaio A %%é’r?pour?grcﬁjf\a}i ng “a s?r%é?d?egggﬁﬁgsgﬁggd b§r?H8’ a
general fle?tia 6l (3Dadeaarnamypedf geup,- RHEeNta{tolHadana@banahdgOoap, as

"X A conpaungl, hayd g SdUCEHEE, [ epr esens es byaddec agepesalin, a

formula (1) of #he present invention can be used as _pol yphénylehe
et her wherf B8 (7 glanantang s o Fh®. PRdcad  BENLAdE:dsapamphhrae)
when " X' goufNHCO-Bpr in€@NducAng | &n Camikamtised asr-pehyest exswhen,

oy R B0 3 st g 8oL HLECL YLD LD s,
can be improved without reducing heat resistance and
solubility in a solvent. An alkyl group such as a methyl
group, an ethyl group, a propyl group, and a butyl group; a
fluoroalkyl group such as a fluoromethyl group, a
fluoroethyl group, a fluoropropyl group, and a fluorobutyl
group; and the like may be bonded to the group having an
adamantane structure, Solubility in a solvent and heat
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 Rg and R¢ to Rigp.

In a compound having a structure represented by the
general formula (1), at least one of Ry;, Ri to Rs and Rg to
Rip 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 Rjp is the group having an alicyclic structure. In this
case, dielectric constant can be further reduced and heat
resistance, especially a glass-transition temperature,

becomes more excellent.
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general formula (1) is a polyimde resin precursor structure when R2
or R3 and R7 or R8 are each a carboxyl group. Wien R2 or R3 and R7
or R8 are each a hydroxyl group, a conpound having a structure
represented by the general fornmula (1) is a polybenzoxazole resin
precursor structure. Heat resistance can be further inproved by

choosi ng such r Fo X rrple her LS a,. structure hat , R7
or RBis a hyd?%xlﬁ%tms)Pgll}d é&& ngl chaH1 fo %?5%%?1“?%1 yRetﬁg
R5 have afiedfreycifieemsipudiliir dasaciny @hd-04Ar " -Bodds, t oCRIHey REPOand
R10 when 3X3 b8o=NeEGx4n the formula. Wien the conpound having a
structure represented by the general fornula (1) is a polyimde
resin precursor® $OFRGHAAe, NRYiRGN DeSEFECEUES| yieRERS¢RG By the

dehydr at i ggneand ﬁ&)ﬂﬁmm (1)ng:sf tﬂnﬁr %&fese\%erin%@lt%wguﬂdbaa\ﬁlsea as
structure rgresen ed e en formula (1) is_ a

t
pol ybenzoR&2HPRSTEEFHE %J?I%%{lr stgf uc]thré) i df f&dd 3 It can
pol ybenzokazokedr esi rpolyardefsy ditedri ngxands cl-asicog rdrngscdiN}BI eRfid¢ LA a

et hod | OLeR RO 1SRRI oy oot Breciigor fop pramle, Lhe

pol yi mi de Fesih precurs d By
t et racar boxyl i dracisiddi @rtlxyc@rtluate,w phrdiamlaelgonpoundheAccdse of

dlanhydrlﬁglﬁﬁﬂld@e Qaéérﬁ?ﬁﬁﬂ'ﬁdf%%@“é'ét%b%%ﬁ%%srgﬁkgsg ggdlﬁ§d

reacted with diamne co t et racarbo ic-aci Ian
havi ng an9®189r&} i cferrelat r déd ur s nd udesl sl Jé%i’mu-ﬁ@ishlaw @gegursor

struct ur est represeneenbr,t ke ol lomw n@7 Q@EGR§| aker middh (3) carboxyl

[.Cheni cal forrrulawil Rj}% F2 R16 R7 Or 3?2 aﬁer)gaﬁﬁ amgydﬁégy@7
group, a compound hav1ng a structure represented by the
general formula (1) is a polybenzoxazole resin precursor
structure. Heat resistance can be further improved by
choosing such structure. For example, there is a structure
that Ry or Rg is a hydroxyl group, Rz or R; is an amino
group, Rg¢ or Rg, and Rs have an alicyclic structure each,
and “Ar” bonds to R; or Ry, and Rjy when “X” is -NHCO- in
the formula.

When the compound having a structure represented by
the general formula (1) 1is 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) 1is 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

11



wherein, "Ar" is an aromatic group; "a" is 0 or 1; R20 is hydrogen
or an organi c group having one or nore carbon atons; when "q" is an
integer of 2 or nore, R20S may be the sane or different from each
other; at least one of R12 to R15 and at |east one of R16 to R19 on
respective benzene rings are A«-binding sites or R20- binding sites
and the f 2 ach hy rQ

group hav?%gggélg |§%c %gus rﬁ% g?%e%ra ﬁomngn|C aybﬂ% hnguthrFo
10 car bonraPDﬁSeoth@rbyhialmtfmngrm herienp laforatileydBi ¢ structure;
at | east @geﬂicggofofg@l$o3315 and R16 to R19 is a group having an
alicyclic structure; "g" Is an integer of 1 or nore; and the
aromati c group, the organic group havi ng one or nore carbon atons,

t he group havi ng alealicycL (itructuR6 the organic group having 1
to 10 carbon atons pler t he gro g havi ng an alicyclic
structure are th eneral fornmula (1). A

speci fic exanpl e tetr carboxyti cid dianHygride having an
alicyclic structu i ngr udesAl /g etragcar bgxylic acid di anhydride
havi ng an adamanta % Recjure ene structure such as

9, 9-bi s(3,4- dicarbokyphenyl)-2, 7-di agamantyl -fl uor ene-di anhydri de,
9,9-bis[4-(3,4-dicaqangyphenoxy)-pheny 72,7-diadananty|-

fl uor ene-di anhydri de, and 9, 9-bi s[ 4- (3, 4-di car boxy- 5-
adamant yl phenoxy) - phenyl ] - f | uor ene-di anhydri de; tetracarboxylic acid

di anhydri de ha\iiif&ea@l ,acdarentiangn i2opheuet ai:suand“a"b%w@nar 1; Rao
sttuct ure, such as 3- bis%ﬁ 4- dicarboxyphenoxy

6- diadanah?y YﬂEﬂ?%neoai yhaedec &tfPyP havind one or more carbon
1, 3- bi s( 3z dems c anihenxy* & atlanzmt yhphenoxy) - besz enerdli ahydnbgepe the
tetracarb aci, y e hayi ng .an ada ntape stru e

a naphtha éﬁ% é r%b?ggg%g@tg%?%har g&y he%bid g?gﬁﬁydPige %%3$ﬁg an
adamant angs sirdicgtir d easd apnanblir Foendost Ructaur eresperbtee bryldepe
acid d'aﬂfﬂ@é'%%ehQﬂtﬂﬁlﬁ@lﬁgagﬁ@kéneo§t@Qﬁhﬁﬁﬁhﬁﬂg aibbpheyd <the

structure such as bi s(3,4-dicarbo gphenoxy
others of 'Ri; to Riz and Rio &re each hydrogen, a

group having an alicyclic structure or an organic group
having 1 to 10 carbon atoms other than the group having an
alicyclic structure; at least one of Rss, Riz to Ris and Rig
to Ryy is a group having an alicyclic structure; “g” is an
integer of 1 or more; and 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 tetracarboxylic acid
dianhydride having an alicyclic structure includes:
tetracarboxylic acid dianhydride having an adamantane
structure and a flucrene 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
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di adamant yl - bi phenyl - di anhydri de, and 2, 2'-bis(3, 4-

di car boxy- 5- adamant yl phenoxy) - bi phenyl - di anhydride; and the |ike. An
adamant ane structure of a group having an alicyclic structure may be
selected fromthe above- nentioned structures having an adamant ane
structure as a mninumunit. A binding position of an adamant ane
structure e_ogptionally selected fromthe range cified hy the
gener al for%ﬁfg Ea(ﬂ fhePEREENG USiHY Wi SHFHe %%nﬁa&ﬁ@ls(%’4_
containlnglaar@payphhauxmg anGadladamamI§m+hﬁn15ﬁa dxﬂnhydaﬁhexylb@d
acid dia@hgd 0 no_ Vi.n n all c structure
can be used. %Ee ?é%rgégéﬁﬁg%Y|§ aci @ﬁ'gﬁglﬁi e c%%eﬁﬁm ng no

gr oup havﬁﬁ@néﬁdéﬂﬁ@yclﬁQtr%ﬂanhﬂKMkﬂqlmﬂeudesdlanhydrlde having an

9, 9-bi s(3ab=dhnarhexyphepybifisorenes dianhydrife  jone cture;
9, 9- bi s[ 4- i car boxyphenoxy) - phenyl] fludrene hygr

1, 3- bi s(3F %traFééP%X%ﬂpﬁenésmibeﬁiéﬁéyéraﬁﬁydhaaén@fz AL b.aéi(a(r@nz;ane

d|carboxyaheﬂ@xﬁkbl@ﬁ@naﬁ Qmﬁmﬁygéﬁék%ﬁﬁﬁbﬂﬁﬁé||ﬂ@%réﬁﬁiboxyllc acid
tetracarb XéPbC aci,d di anhydri de aV|n an adamant ane %tru ure and

a fluoren Yerare AayLpE it DySTHEFHG o LRS&NYor
exanpl e. Btrstkwre Z:hnﬂnD 55(|-Eﬂ®h€ﬁﬁyd3 4ﬂduﬂﬂﬁbdﬁyihenoxy) -5, 5’

4- (1 -ada - Z i ergo a S uki couplin _
reactlonnaggﬁkmangﬁg ﬁgﬁgﬁﬁgpéﬁaﬁﬁgg #%gdtlon and' a flgﬁﬁengn%tléﬁ
reaction ﬂéCéyhpﬁés5z@d%mﬂmtﬁﬁmhﬁnwgy:?thhﬁnmimﬂmﬂgnﬂdnmdeenand thiee

correspondi g, 2, 7-adi adamaptyhEl uQrepepgand, £- xy! eng, diNdergq v
dehydrati 13_reaction fol | owed by an oxi dation reaction of

net hyl ?gﬁﬁyFélﬁakétéuiﬁF‘tlﬁ%l i Ba¥ci Best pEéLGERI NEXPM athaehy\épérﬁron

reaction mehbgoneet ist raniydesdeBriddieahi k@ahmsntpaefl umethhier eod, a
t hus SyntH$R% |ng 9 9 bi s(3, 4-

c o
phenyl ) - 2 EanBRtyr -1 ﬁéngﬁﬁﬁhyaPFﬂa?oajs8f 92§. adamantane
bi s[ (3, 4-dtcarboxy- phenoxye- phpnybhaZl? deatlactatlyl fi-bmor €éhe range

di anhydri dseeapibg synilesiaad by 6.0 | @y ng
In the case of using a diamine compound containing a
group having an alicyclic structure, tetracarboxylic acid
dianhydrides containing no group having an alicyclic
structure «can be used. The tetracarboxylic acid
dianhydride containing no group having an alicyclic

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

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~
diadamantylfluorenone. The corresponding 2,7-

diadamantylfluorenone and o-xylene undergo a dehydration
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steps. Firstly, fluorene bisphenol having an adamantyl group is

obt ai ned by a dehydration reaction of 2,7- diadamantyl fl uorenone and
phenol . Fl uorene bisphenol thus obtained is reacted with
4-fluoro-dinmethyl phthalate to be etherified. Further, it undergoes
al kal i ne hydrolysis and acid treatment to make a phthal ate

structure. Next, hydrati on reactjion using acetic anhydride or
the Iike 598C &y oﬁﬁgg %ﬁ‘ér@n ARKPH AT ERAY bORFFFECRCI Y difanhHEY He

havi ng argrcmjﬁrmm arrm}sé ruct upleuadu:llca b@@i@nestsﬁmcbmjﬂée mayNde:, a
synt hesi b . f ol ng net.hod, r rrpl e.. Firstl . .

a ydr oxy Bt g, st TR e T et nedhia i Like v
t he r eacthenfwfmadeddregiavol, whitik $ynbheﬁmadagam%ﬂlms(3 Esd?ed:dneb@ij'ed
with 4-flgior i_ethy t ery rgoes al i

hydr ol ysi's g(r)‘?’dlq aci 7d)élraggﬁ%rgﬁw %11159%}@ a{nﬁﬁ}g?egtruc uirSé

2 dehydmits o HesdCasmonsrienesy) coaany il rde! whiadrmankelt s

per f or necfﬂdaﬁ*e@@" di éb'lrﬁé"eéhﬁ' ot |s§3n1g*1§s(l3a<£:r dhGardpRXYrollowing

phenoxy) - 4 d| adamant enzene di anhydride, The tetracarboxylic
aci d di aftiy@®Si-de Kaveh éyan ELRRTRIN aRe SBRENEE U@ HRE a 2B pﬁmntyl
st ruct ur ejray bas syhthesegedbby bheaénlbewt nen Metdwel i bor @i(anp

oS, RO RGN et g an el 040 L3, st e o

It is et ledtisfined viist hrehdtagora i nﬁb{ﬂ'ﬂyiorqamm@ltaw& p%mﬁaﬂm,e ito be
under goes, dealding hy%(}%}ﬁéafs 20 o R, ddLANEAL {0 kS, @é{? "alate
C an e

t'ruct ure. hbxt a rat|0n reacti usi ng acet|
the li ke 3cgdd pér:ﬁaFrﬁ@att Het edviket has Ryptdalisi s§rackursi. s(Eext 14a

di car box yrepRemexy brd r2acdi ddamanhyl wRiehendnndaarbrdidda:ne Theke is
di am ne c%{l&ound h }/1&5 an alicyclic structure includes a conpound

havi ng a Q&G Fe &8ented by the followi ng general formula (4):
[ Chemical forniha 4ltetracarboxylic acid dianhydride having an

adamantane structure and a benzene structure may be
synthesized by the following method, for example. Firstly,
dihydroxybenzene having an adamantane structure is
synthesized by the reaction of resorcinol with 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

_k 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 biphenyl structure may be
synthesized by the following method, for example. Firstly,
dihydroxy-biphenyl having an adamantyl group is synthesized
by the reaction of 2,2’-dihydroxy-biphenyl with 1-bromo-
adamantane. 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 2,2 -bis (3,4~
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R21 (Tl)g RR6 R2 RR5 R3 R21 (4) (Ar )a R24 R2s R23 R2s wherein,
"Ar" is an aromatic group; "a" is 0 or 1; R31 is hydrogen or an
organi ¢ group having one or nore carbon atons and when "g" is an
integer of 2 or nore, R31ls nay be the sanme or different from each
other; at least one of RRZ1 to R25 and at | east one of R26 to R30 on

respectivs. ne__yin r -binding sites or 1- bi_ndi Sites
ind the | SREPESET-pbh TRy B8 S B S PR aadn Ry e o
group havi ng arfte i dyehipestgamgtanmel ohambngr gani 81 geypapic hadmgthreo
10 car bon; t her, h - ' i ' ryct ;
at | oast SR are Rot. IR NP SO e ke P E LR LT UTE,
alicyclicfetiaeing evengral sfapnuismteyer of 1 or nore; the aromatic

group, thecRegadit 868HR1ahaying one or nore carbon atons, the group
having an alicyclic structure, the organic group having 1 to 10

carbon atons other than the group having an alicyclic structure are

the sanme as those in . the geperal for a (1). A specific exanple of
t he di am ne conpound:pavi n nﬁ]alicy P& structure includes: a

di am ne conpoE?d havji ng dargnt ane strugsture and a fluorene
structure suc , 22 hdarfiaty

S R doréhe- 9, gﬂ%i s(4-aniline),
9, 9-bi s(4- am no- -adaﬁaﬁ%y@@h ene, and 9, 9-bi s[ (4-
am nophenoxy) - p ene; a diam ne conpound
havi ng an adament ang strut?re and% benzene 15 structure such as
,4;ﬁ-di(1-adananty|)£%,3-bis(4- am nophgnoxy) - benzene, and
1,’3- bi s(4-am no- 5- ntyl phenoxy) -B&hzene; a di ani ne conpound
havi ng an adamantane structure and a napht hal ene structure; a
di ami ne conpound havi ng _.anp adamant ane %tructure apd, an agtg£a£¢q%1

structure: a di'Afmave corpdund>hali AFCRATAGaHaR RAe & 1S

is hydrogen or an organic group having one or more carbon

atoms and when “g” is an integer o©of 2 or more, Rzis may be
the same or different from each other; at least one of Ry
to Rzs and at least one of Rys to R3 on respective benzene
rings are Ar-binding sites or Ri;-binding sites and the
others of Rz1 to Rys and Rps to Rizg are each hydrogen, a
group having an alicyclic structure or an organic group
having 1 to 10 carbon atoms other than the group having an
alicyclic structure; at least one of R3i, Ry1 to Ros and R
to Rz is 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 havihg an
alicyclic structure, the organic group having 1 to 10
carpbon 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~
aminophenoxy) -phenyl]-2,7-diadamantyl-fluorene; a diamine

compound having an adamantane structure and a benzene
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structure and a bi phenyl structure such as 2,2'-bis(4-

am nophenoxy) -5, 5' -di (1- adamant yl ) - bi phenyl, and 2, 2' -

bi s(4- am no- 5- adamant yl phenoxy) - bi phenyl ; and the |ike. An

adamant ane structure of a group having an alicyclic structure may be
selected fromthe above-nentioned structures having an adamant ane

structure a mnimum_unit. A_binding position thereof nmay be

opti onal | 35/%%51% BtTed friohi't he rafige sﬁecqgﬁé&_ﬁ&af“ﬁé‘té’gﬁéﬁag"gérsr{ﬁl_a
(1). In theigasecndxustimgntete acar boxyland aci d di dpBydiisdd-amino-5-
cont ai ni ng3a,9% Wale - |.eyclic re,.diampe u
cont ai ni ng no g?%%ﬁ%%}?ﬁbqg%ﬂa r%’yc i cagérﬁ%{é%ur%on%c%nrﬂ ! ehﬁgfgd?lgo T%g
di ani ne cefpByRERRe Nt B MR cuparidhiedgngn salrucyolree st ddemine

i ncl udes 8@@p$&§&4haéﬂh?i%%)zﬂkﬂ%&%@%e structure and an anthracene
9, 9- bi s[ (4- am nophenoxy]) - phenyl | f| uor ene,

1, 3- bi s( 45EhRopHRNoXY) - bétFRHE 2ComPRRad 4- hamilRgpheoxy RERAPRBRGNE
and the |skeuctir@ corbi BathOshediyl hetirebtagar boxyhi GsaCRd2/ -bis (4-
ave o or S TEVT homa T oYt | e RAEe PO TSR n' o 361 i mPde -
resi n wthis 6dveanih et 2eddacaconigtrantoz vartdiekeelhllentndesaher @dikst.anda.
The di am d I a ta ru a a_fluoren

structuregﬁ%lg%gg%@yntﬁgfs/?ze y ?ﬁreragf o??%\%g ngﬁ%giﬁ%d,ggoragégﬁgﬁgs
Firstly, StBRemers- (mayaddrant geiectefiuedeoand the above-mentioned

4-(1- adangpiyéduReHZ @RCANONLE afdLhartidRS 99t 2usHz vkl LOURl T An imum
reaction foll owed by a fluorenatiagn reaction and a fluorenonation

reaction ¥t synt BesitA@ LA epFidiing 2 thearadaniatyl el usPEABREL 1 Yhe
corr esponsk hge2ed - dradanmat ytaddaiosgaeneied sybjeet dendralbformula
dehydrati ﬁf) reaction with aniline, thus synthesizing 9, 9-

bi s(4-am no-phenyl)-2,7-di (| -adamantyl)-fluorene. Al so,

9, 9- bi s[ (4- anm Aophéroxyseplrenydsiing, Tedirbkaabammhiyl cidudienbydandbe

synthesiZ@ghéaaﬁ{ﬁgfglbgwhggﬁgvy%ﬁ an alicyeclic structure, diamine
compound containing no group having an alicyclic structure
can be used. The diamine compound containing no group
having an alicyclic structure includes 9,9-bis(4-
aniline)fluorene, 9,9-bis{(4-aminophenoxy)-phenyl]fluorene,
1,3-bis(4-aminophenoxy)-benzene, 2,2"-bis(4-

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 is subject to a
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Firstly, fluorene bisphenol having an adamantyl group is obtained by
a dehydration reaction of 2,7-di adamantyl fluorenone and phenol.

Fl uorene bi sphenol thus obtained is etherified with
4-fluoro-nitrobenzene. Further, it wundergoes a reduction reaction.
The di am ne conpound havi ng an adamantane structure and a benzene

St T USt Ur eBRYaDe. YRt Deskr s b he Lelon oy et B0t f X8R 8-

Firstly roxy benzene havi ng ntane s
synt hesi zBdsi§- ﬁﬁén@eﬁh@mbh ('L TT@gt&rﬁdamanMMih ~Elmosesgdamant &30,

Di hydr oxygbengene ( nh&ﬁm&&s&&&eﬁ i &{muj we@lvmt%damantyl)
4-f1 uor o- n|trobenzene Furt her, |t under goes a reduction'reaction,
thus synt he8P¥FRE 4C8n be synthesized Dy the following steps.

ﬁi (I -adangntyt)yl, 3~1b1io&(eﬁeamlr@mwmd xylibaxbﬂnjih eaﬁ aﬁﬁ\ad'lté}m n@r%@@p@und
avi ng an amant.ang struc a cture
synthesizgﬁg%§ NeHe b¥o|?om§$&¥?ﬁ§%ﬁﬁp f?%% 3% ﬁpl@ F@stpﬁadamantyl
di hydr oxy£buphenyghe hmﬁlm@emmlad&ﬂnnnxmegbduphe&oiymmhesbbedlbydthe

eer o St LR DRI D o sosraaten,

f1 uor o- ni UR@bEgoenea Fedudekon | teamderryoes a reduction reaction,

t hus SyntheSiZhﬂﬂangamﬁﬁé(ébﬁngHBhQﬁﬁﬁﬁ b~ %P adamantane structure
d|(|-adanantyl) bi phenyl. I n these syntheses, a tetracarboxylic acid

di anhydri @@ aﬁdb%ﬁa¢%ﬁ1%%méaﬁﬁaﬁﬁﬁﬂbﬂﬁéﬁwﬂi&ﬁSﬂﬁéda@avéhenéﬁﬁﬁewéag
tefracar bexyhbe, agbd dikampydl i dslaadlylj ammﬁdr@;@ﬁp@dﬁ@eﬁayhbelugedn

for copol rization qr bl endin net.hod, o arln
ponbenzo%%g%?%g?%%lﬁﬁ: é%ﬁ%%o? f%ﬁézggﬁﬁﬂ LH g@?yﬁé 1§%§bl8f
resin precassnmlnchnWbehobthrnedabymahEameactmnhy@foaybbsnzene thus

0- an nODhsseém&&nggmgHﬂead di caf b@ g‘roa%'lc&r%%@lk%@g usi,Rgnthe

acid chloride net active ester
bi s- 0- ani AbpHEAGKEIEB PG i e i al?ﬁ%@tiwbl Héhus_?Ss’flmeﬁa?énﬁJnélf Gdes

a conpoundsi havidgmaniSETUCt 53-8 1 e AseRE kY ) heaereral forml a
(3). The diamine compound 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 l-bromo-adamantane.
Dihydroxy-biphenyl thus obtained 1is etherified with 4-
fluoro-nitrobenzene. Further, it undergoes a reduction
) reaction, thus synthesizing 2,2'-bis(4-aminophenoxy)-5,5"-
di{l-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

17



A specific exanple of the bis o-am nophenol conpound having an
alicyclic structure includes: a bisam nophenol conpound having an
adamant ane structure and a fluorene 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- hydr oxy-5- adamantyl phenyl)-fl uorene,

9, 9- bi s(3-am no- 4- hydr oxy- i

phenyl ) - 2?%%??"3?%- di Jrfé?%‘fﬁqsl - aGamaAPYPP IR fuorkiEing ga  structure
bi s[ ( 3- hydepxysdn e nop hehoxygrgphenyidrdy 1& dix)1- adamantyl ) - fl uorene,
9, 9- bi s[ (3- hydr,oxy-4-am no-5- mant vyl phepoxy).- _phen -fluagren
9,9-bis[(3-hyd#%x%éﬁggﬁ%%o%%%ﬁgga)QE £Qe ROXYL a%lnoﬁthoH co%p%ﬁnd
phenyl ] - 2hFvgihg 3 a5 dié hethyl 1¢ - atamehtye) ddemtaadad:- f & ubiessinophenol

9, 9- bi s[ 4x§ ‘@ﬂ%@oﬂﬁﬁhﬁﬁ%péx'sé ﬁ@"%%%%%ﬁ%%é .and a fluorene
phenyl ]-2,7-fl uorene; a i sam nophenol conpoun aving an adanmant ane
st ruct ur eSERECEIPRNZzRRRN st3Rct rE Wik Anineg-4~-hydroxy-phenyl) -2, 7-

bi s( 3- hydg oxy-4danhRephenexydrehs- di adanpi i enzenec-Lt-3vdroxy-5-
bi s(3- hydr%x - 4- aym no- 5-ad man];t%l phenoxy) - benzene, 4, 6-
di (1- adan® ?%?SEX,P%@IBY%M- 183 hydr oxﬁpﬁéﬁ’dﬂfﬁéﬁi@ﬁe‘,‘l'hydroxy‘
ﬁ,g-di(3,§hdﬁpﬁ1h®]?+dﬂdBﬁ&HeﬁmétﬁyI%ﬂbgﬁkﬂmf?ﬁyﬂ?~$luorene, 9,9~
ydr oxyp ben , 4, 6-di (3-(3, 5-di et ol PRSI N
adanmant yrﬁf%t;}%blgbf%g?%{ll éll qnélcpao( ?hrﬁndy}ilﬁ)) pfleél ']5(24-7aﬁilr{&- §_damantyl)
hydr oxyph&hexydenzen; 94bBs bi (hrdrmixno-43-amidroody-aflamant ylphenoxy) -
adamant yl 5 n and 4,H6-qli{;1- —’Fﬁ@r"—h" -
bi‘s(4-am ]?1]2 -%fy%ﬁrgg@?%?‘gﬁamntylggp%gﬁgsx[aﬁe ze)rég,& g %Eﬁlélgr‘%hﬁgﬁﬁ r}10I
conpound PaRiRY afr Atdkhht wrfEingthyddre ntyljagpipatdde fdreuenar e;
a bi sam ngpdienol copapng| hayi Ngni rd PAAIRIEANS -SHEHEhFe -2RendRky) -

ant hraceng structure, bi sam nophenol. cogmpound havi n adamant ane
struct urepeté%%yf];_%d’gﬁ%ﬁfﬁr%rﬁ’uc?u & S8 Re BRo1” conpothd having an
2, 2' - di hyallaxanirge - dbanthore 5abd- di ddarentey | sthiphtemye ,such as 1, 3-

2,7 BB g a0 08 ot S SO gadamn)

adamant y| §1% B3 -Tsr oy td t aninatimasenanvdingteanyly) —Repzepes (3- 4/ 6-

hydr oxy- 442 nophenoxy] r 51 3 ;kddsa(dlwmﬁfrﬁﬂ-ﬁhgz@%kbfah%n%ky) benzene,

bi' (13- hydy 0xys 74 ner 2 Adamanty) Benoxy) - PLeneny’, 2s40-318
hydroxyphenoxy) benzene, 4,6-di(3-(3,5-dimethyl-1-
adamantyl) - (3, 5-dimethyl~1-adamantyl))-1,3-bis(4-amino-3-
hydroxyphenoxy)benzene, 1,3-bis(4-amino-3-hydroxy-6-
adamantyl-phenoxy)benzene, and 4,6-di (l-adamantyl) -1, 3-

) bis (4-amino-3-hydroxy-6-adamantyl-phenoxy)benzene; a

bisaminophenol compound having an adamantane structure and
a naphthalene structure; a bisaminophenol compound having
an adamantane structure and an anthracene structure; a
bisaminophenol compound having an adamantane structure and
a biphenyl structure such as 2,2’'-dihydroxy-3,3’-diamino-
5,5"-diadamantyl-biphenyl, 2,2’ ~dihydroxy-3, 3’ -diamino-
2,5 -bis (3, 5-dimethyl-1-adamantyl)-biphenyl, 2,2~
dihydroxy-3,3’ -diamino-5,5’ -bis (3-(5, 7-dimethyl-1-
adamantyl)- (3, 5~dimethyl-1l-adamantyl))biphenyl, 2,2’ -bis{3-
hydroxy-4-aminophenoxy} -5, 5’ -diadamantyl-biphenyl, 2,2 -
bis (3-hydroxy-4-amino-5-adamantylphenoxy)-biphenyl, 2,2~
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bi s[ 4- ( 3- hydr oxy-4-am no) phenoxy]-5,5" -bi s(3-(3,5-di net hyl -

| - adamant yl ) bi phenyl ), 2,2'-Dbis[4-(3-hydroxy-4-

am no) phenoxy- phenyl]-5,5" -bi s(3-(3,5-di nethyl -1 adamantyl) bi phenyl,
2,2' -bis[4-(4-am no- 3- hydroxy-6- adamantyl) phenoxy] - bi phenyl, and
2,2 -bis[4-(4-am no-3- hydroxy-6-adamantyl) phenoxy]-5, 5 -bis

(1- adamangyd )4 bj mﬁ}&ﬂ:loxy—aln%ﬁllﬁ% bhéﬁoxé\m @dQWﬁB£§”§ ?@ryﬂéﬂﬁétﬁ’frla

group havj ng an Ii cyclic structure may  be sel ecte romthe above-
ment i oned! s%cil"ilﬂ‘?flifr@s) %ﬂeﬁ‘g’ldn adamant ane strdctiieél4s (3" ¥eRPHYRf -
unit. A bam%h mﬁjgh —Qﬂhetnfiﬂf]le—@; 5rraysl@qe3gpgl Qnghhﬁth§mgctfed fromthe
range specified by eral for t he, cas usi ng.a
di car boxyf FE"Ht qi}gL &r?%tﬁ%ﬁ’ cont ai 2? g b %éﬁﬁreﬁaﬁ“ﬁﬁoa %Y?E?%Vlé

st ruct ur eadarmentyils) plrmmnyr](}mh@h@hyaonpoands cBntzal—htLBg4ﬁo4gammpo 3-

havi ng a VlﬁgyT% é@éﬂén&ﬁh& %e%%Q ie u§edblg§§r m8n991ﬁ8f€§88§1°

conpound | FEycl 't ure
9, 9- bi s( Rz He 411H§Fdr o%y phlémyh;ﬁnaosbn@ct@w 05| 8 ¢Boupn@wing an
- hydr oxy- did |HOnRAGrels $adYf S Nydrxedy  apifRPhenoXyYipove-

benzene, 1, 3-bi s(4-am no-3- hydr oxyphenoxy %benzene,

2,2 -di hf&ﬁ%&;ﬁ%ﬁ‘% SLHr AR FRDI BHEHW ap. 2APFPRIY- Ry gRekyrg- as a
am no) phenoxite Flhﬁﬁ:y' an@lha@nlgl k6sitfhen btﬁ@ﬂédﬂﬁpﬂﬂ@f/lobec@ﬁﬁﬂaﬁglly
havi ng an % C{ ucture and a f%;JoCLene ructure yf 1
synt hesi 7€ %é@ h r%l ﬁn ng et higd < X2l ﬁ%ﬁﬁ$ ormuia
2-*)br ono- 5¢X)1- adamantyl)-tol uene and 4-(1- adamantyl ) - benzenebor on| c

acid, undergo a.Suz csaupldng,cengti.ongtolloued: by acid uspeathe

reaction and a fluorenonation rea Sl ze a corres | ng
2, 7- di adeFrRtadingranghevr Theviesr ﬁésﬁéﬁ@l}’ﬁélc structure, the bls

2, 7- di adamedi i RN ORGnipS u3kk] €ebntiAingdehydr abkeapr eﬁt&ﬂ@@ Wahh
phenol to obtain fluorene bisp henol havi ng an adamantg @% I,RB
PP BYRBE"BA

Nitrati orfofC %67 t RbXUHbErEi (‘fﬁmof a H?&Fioxyl THRodPS s
t he obt aiampofridionhenenbi spheraloupNekavihd ien reduegditie astantbare

group, includes 9,9-bis(3-amino-4-hydroxy-phenyl)fluorene, 9,9~
bis(3-amino-4-hydroxy-phenyl) fluorene, 1,3-bis(3~-hydroxy-4-

aminophenoxy)benzene, 1,3-bis{4-amino-3-
hydroxyphenoxy)benzene, 2,2’ -dihydroxy-3,3’ -
diaminobiphenyl, 2,2' -bis[4-(3-hydroxy-4-

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, Z2-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-diadamantylflucorenone. The
corresponding 2, 7-diadamantylfluorenone 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-
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t hus synt hesi zi ng 9, 9- bi s(3-am no- 4- hydr oxy- phenyl)-2,7- 19

di adamantyl -fl uorene. Al so, the obtained fluorene bisphenol having
an adamantyl group is etherified with 2-

benzyl oxy-4-fl uoro-nitrobenzene. Further, it undergoes deprotection
and a reduction reaction, thus synthesizing

9, 9-bi s[ (33 Byghonyy - noxy) - phiggy! | -éhd - digidarmply! - cfiluocage.
The bi sam nophenol” conpound havi ng an_adamantane structure and a
benzene sPtBeReRel nByvhedsyht RESIEaE By drieed figt | owienl Feachodithop -
exanpl e. behs{lyxydi-hydiopyhenzeienhad ng aaredapant ane stpdeldbesi s
synt hesi zed b% the, reaction of resorcinol w.th l-bronDadanantane or
1-bromo- $°BIGFHEt Hyt adaffarft aREIUBFRGRr GERFELEne tIiS SHPAPREL 28T
et heri fi efl, %bhs P¢ benydr oy 4-dn itrirdtickobehzerne.] ~Byurt-Beadanbhtyl-
undergoesfg8§£g$gction and a reduction reaction, thus synthesizing
1, 3- bi s(3-nhydr oxy- 4- am nophenoxy) - 4, 6- di adamantyl - benzene or

4, 6-di (3, 5- di mdthey| Hisadedmephginpl compound having an adamantane

1, 3- bi s(4;am nO- 3= %ﬂgﬁngﬁy)ggqgg . S : nd
havi ng ansgﬂgﬁgﬁézgég{g%ructure an |%%gngFﬁé?Fu%gb?geggggbeggnggg
synt hesi zEAL bgvine mebhedwi Agrnetwenld.or Ekaaple, Filhgdrpxybenzene
di hydr oxyndiphenydn hawimithiahadaiat rgr ouR | $ya¥Rkheskaedphy the
reaction of 2,2'-di_hydroxy-bi phenyl wth 1-bromadamant ane_or
1- brono- BECH MRt RYI ZG5FERLARE. "NHY at TIPSR HIRANE posi LrBROBP™ a
Rédr oxy! I_g,rﬁ)thi)idrhtstlne]rafcwmd:m.t ham’qtcajd;@abediz!’eywhowus_ boiphenydd is
Next, it ced t.q.,an, am no -group, Athus synthesizin
oo i nytr ket S A T R ey - R By eBE - Further,
2, 2' - di hydf oxpdg8rgvedi aleiprot®Biodi (8)db-a reduction reaction, thus
di met hyl -4vadaamnt vl - bi phenyl;. - 4 —ami -4, G-
2,2'-bis(égh droxy-iganinophe#ﬁiﬁ?ﬁ%%g'PygfgégﬁénﬁgﬁPg Bﬁgﬁ§ Yor’®
4, 6- di (3, B-YPHAHY L1RSAd@tgnt yPy- 4, 6-di(3,5-dimethyl-1-adamantyl)-
1,ﬁ-bi?(A}ﬁﬂﬁﬁgg(%jam@nmﬁyghﬁmgxMQﬁmﬁﬁﬂaﬁg)@?ﬁﬁaﬁgsynthesiéed by
etherifying t obt ai,ned . di roxy-bi phen ving an__adamant
o oup i ¢ h 2 bakSy| BAgoRPrRbERS : PoBBrbEHe GRda  an® 2daRaHtane
structure and biphenyl structure may be synthesized by the

following method, for example. Firstly, dihydroxy-biphenyl
having an adamantyl group is synthesized by the reaction of
2,2’ -dihydroxy-biphenyl with l-bromoadamantane or 1l-bromo-
3, 5-dimethyladamantane. Nitration of an ortho position of
a hydroxyl group is performed on the obtained dihydroxy-
/ biphenyl. Next, it is reduced to an amino group, thus
synthesizing 2,2’'-dihydroxy-3,3’-diamino-5,5’-diadamantyl-
biphenyl or 2,2’ -dihydroxy-3, 3’ -diamino-5,5"-di (3,5~
dimethyli-l-adamantyl)-biphenyl.

Also, 2,2'-bis(3~-hydroxy-4-aminophenoxy)-5,5" -
diadamantyl-biphenyl or 4,6-di(3,5-dimethyl-1l-adamantyl)-
1,3-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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perform ng deprotection and a reduction reaction thereon. The

di carboxylic acid conpound having an alicyclic structure includes a
conpound having a structure 20 represented by the general fornula
(4). A specific exanple of the dicarboxylic acid conpound having an
alicyclic structure includes: dicarboxylic acid having an adanmant ane

structure.and & f étPrkﬁ}"@ch%t rg‘é?ﬁe‘f%‘i f%'fﬁxﬂlésétl)

2, 7- dladanantylfluorene bi s benzoic aci

bi s( 4- car boxy- @-éﬁéﬁﬁﬁ@§1ﬁﬁ%ﬁ?ﬂ%ﬁlQRnQﬂﬁad%P@IQH%K#EP acid compound
di et hyl Iﬁaxﬂﬁﬁj‘rﬁé‘lﬁy|a)Lf.Lt:9@l§Be'sQ,r9chh.1§ebeﬁ?€ﬂ|Lﬁie%G| djlc%x%oxyllc acid

bi s(4- carbox henyl di ada fl uorene bi s
o b Y R L el vh ) FiparRgy, Structure
9, 9- bi s[ (facardoxy; @henadamamﬁyﬂﬁddoﬁhﬁbiﬂzﬂkﬁmﬂnbénjdunnanmﬂ 9,9~
9, 9- bi s[ (\4r box I nyl quorene n B
9,9-bis%g%}§§§boxy %ﬂ§n02355% g %Pﬁ.gb}e?fugane, , 91 33
di ( 3, 5- di fdtyiyl=ladaieaanty)l) fflluorene-Sdichiboxheneoaei dachdyi n, an
adamant a gnzene S -~
4. 6-di [(?ra&L(SE 74%1.115&1%["”'?)@1_ e%gﬁargnﬁ ?.Etgjgﬁléﬂégl E%Q?r e, 9,9-bis(4
adamant y| sé)tbp@mfse(w-]dar%andldﬁe ﬁoﬂ};ﬂl@éhiéné aqarsalbm?{ y=fluorene,
Cﬁr boxy)39 L -r&mmsayt )—p@%&é&@‘?rpﬂaeﬁgml]3Q4?C§£§@%ﬁs{éntyl—

enox |a ama ene
P emony) s B st (- Sas ey 2> 2 e Rs GG DRCAGF BLRERPRY BT o

h@ving anfhdmnaniane ahductwre—aﬁd[a4—nambbhgkphenskyuepheﬁyl} -2,7-
di car boxy g -al a structur thra
41 &y A DA0 1300 A030BR) 209 SLEHEL U & AN B0, ALY aceng

structure; oxy | C acCl an a anaht ane structure and a
bi phenyl Raving @wre aslastargang, 2trivicsf4- eadbaxpephenoxyructure such

_phenyl] R - m4ﬂéidlr@ﬂq@ﬁWLﬁﬁhe@%yqdqaﬁagﬁhﬁky@}ph§n¥Ldlmethyl 1-
2,2 -bis[(4- carboxy 3- anantyl enoxy I phenyl

2. 2" _bi S (AR5 pHenoRy P4 sar&pgaaﬁaﬁpwav%m@f oy 3-Dis (4-
2,2 blS(ébﬁhﬁﬂyﬁakaﬂﬁmaﬁtwﬁpﬁeﬁox@lbaniedbnEthy|1l3 blS 4—carboxyl—

adaant | s BUAY o RILRY R 05000 2nyacemaLane SRl

aci d, 3- (ghgmpxy)-4,6-di(3,5-dimethyl-1-adamantyl) benzene,
dicarboxylic acid having an adamantane structure and a
naphthalene structure; dicarboxylic acid having an
adamantane structure and an anthracene structure;
dicarboxylic acid having an adamantane structure and a
biphenyl structure such as 2,2'-bis[(4-carboxy-phenoxy)-

'} phenyl]-5,5"-bis[3~{l~adamantyl)-(1l-adamantyl} ]~-biphenyl,

2,2 -bis[ (4-carboxy-3-adamantylphenoxy)-phenyl]-biphenyl,
2,2 -bis(4-carboxy-phenoxy) -5, 5’ -diadamantyl-biphenyl, and
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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adamantyl) ethynyl)phthalic acid, 4-(2-(1- adamantyl)

et hynyl)phthalic acid, 4-(2-(2- adamantyl)ethynyl)phthalic acid,
3-(2-(1-(3,5- dinethyladamantyl))ethynyl)phthalic acid, 3-(2-(2-(1, 3-
di mret hyl adamant yl )) et hynyl)phthalic acid, 4-(2-(1-(3,5 21

di et hyl adamant yl )) et hynyl ) phthalic acid, and 4-(2-(2-(1, 3-

di met hyl a@ﬁﬁ@ﬂ‘i A AdarRid Y d)e%%ﬁi' h%'a icl SRR héha%@?éd 2hayi g

an adanant ane ructure "an structure )
4-(2-(1- a@mmxﬁlammwl) ﬁ;blmnw& P taénlélc aigl lsophthallc acid
(2- adamantad) gy hypyl ddsephtdrad | etaGblurd- (@rd lan ethynyl structure

ZSZ@M%E@%I 34 @8%‘&12%{ a@lﬁ%ﬁﬁ'sf e&*ﬂ}f@ﬁfﬁl@@étha.lﬁﬁt AT Gdafaht~

yI) % etPymyédam&ﬂﬂyﬂfﬁﬁhyhyﬂnﬂiopﬁth621c(2 (1, a3iddi net hyl adapantyl )
et hyny

i et hy! AR RGN eBb e acia, At 5= (2-(2-

E}l 3- di neadwrhamanare b YNy Hysophtihedplt hal i caaq:dd teréplﬁﬁhaerS ati+d
aving a tupe,su _
5 (2. (1- ”d%@fam@lﬁ%ﬁ%q B A L P
adarrantylc)l@wwa) aérraémlﬁaﬁt@ymldlsgph(czalw Fa.d,5- 5-(2-(1-(3, 5-
di net hy| aglaney Ia)aa@&ahww t&m%@tlhalsb@h@ﬁh@l& 4@1&2 ha3- sdipet hyl
adanantyl ih% e))_)Itere hthallc acid and.the |k phthallc aC|d
havi ng an n%ﬁ'% té’ldﬁﬁtélﬂné(tlﬁﬁ‘wphtg?}&&ure such a®cid/
3-“{ 2-(1- dtt@ﬂ‘mpﬁtyia)leltd’lyﬂyh&iphid‘iﬂmg: ani hdamantane structure and an

3-(2-(2 q{m fy!)ethyn thalic acid, 4 (2-(1- o
di amantyl% WY1 ) pht ha F%chg_tl HE and 4-{%ER 2 as 5-(2-(1
di amant y| 3damkgmiyt D)) sHtthalvilo tagiegh tihedplet hal i ¢ aecddhavi ng a Sdilamaatyl

struct ur e; @il an, 18tdBHI 1St f h as PP ~
(1-di arrantyl )et hy C%/I )i sopattﬁgfé}pg&tglg?ge %C(l%; 5-(2-{1-(3,5

di anant yl JEHyHAdasseHdl isd hadivd,) tgr@gh palic’ acid, 5-(2-{2-(1,3-
(cji! arranty:dﬁﬁ@bkmalagda‘i@@ittyhl@: )ie@ hg@iyd.,) t%li@pﬁtﬁﬁif.a ac:l.dd anﬁi the like;
I amanty t nyl )1 sopnthal I ¢ aci terepntnal il c acl avi
di amantylgﬁgﬁ ture Jacﬁ}ad‘ﬁ%q H/h y&i e Sifeirgsand an "defynyl
5-(2- (I - déarmeaitude) e$¢q&nyh$téré@ht(ﬁuaﬁuamantﬂl andy®dy { Pehthalic acid,
3-{2-(2-diamantyl)ethynyl}phthalic acid, 4-(2-{1-
diamantyl)ethynyl)phthalic acid, and 4~(2-(2-
diamantyl)ethynyl)phthalic acid; isophthalic acid having a
diamantyl structure and an ethynyl structure such as 4-(2-

{l-diamantyl)ethynyl)isophthalic acid, 4-(2-(2-
} diamantyl)ethynyl)isophthalic acid, 5-(2-(1-
diamantyl}ethynyl)isophthalic acid, and 5-(2-(2-

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

tetraamangyl )ﬁ@WAI&%ﬁ%'e‘t@lﬁg}ﬂ’ls‘o QEHEJH‘%[:' ¢ acid pavi ng% -

tetramantyl structure and ‘an e ructure such™as 4- 2

(2-(1- tet‘?%%ﬁw&mﬁélt Ww%éﬁﬁaﬁa@&m d, 4-(EE{- 5- (2—(1—
Eetraﬁantﬁféﬁlﬁ% @miiy'lf#:lls%pﬁﬁ:lhgull@ (2- ééld tartld t

et raman e i c aci and 5-(2-(2- tetr n

bt hynyl ) YA S 1D de kg i aetd Chavt s b s n‘i‘?rjrd
structurd&m@ganaetmmdmaitrymt Btﬁucsueh and an ethynyl structure
5-(2-(1-t tyl )et )

S (- (2 R e P P R R 54 e 2Pt ke s caci
havi ng a i %a&%ﬁqﬁramaﬂwlmeéhmd’lameeepyhybllst ramld;r eisoghtslic
3-(2-(3- (doily - biadapgnt yl ) petRyp éhkghthé%gﬁ%gﬁﬁg 3r&2 58 (dedynya

bi adamantyl)) et hynyl ) pht hal I ¢ aci

bi adamant3A9Y&EtHfhy| ) pht hal iS&C8ci d, 4- (2-82-(1,1' -  3-(2-(3-(1,1'-
?gagag&ntmddateddlwm)) YRR 1qpﬁ%hg¢)1)% Eﬁ ( Gdik tlh-l 3-(2 a(z (1,17~

ra e n alic acj
3-(2-(2- ?Pff r%,]gy Yﬁéﬁﬁgﬁﬁﬁéﬁcbu aéaééﬁc& ))) et hyhgT I Inthat i e
bmlg 4-(Hlidbdahtyl lf&h@n&l 5htheﬂﬁanetgyLa01d 4-(2~(2-(1,1'~
| adamant an 17

4-(2-(2- (y&&gmﬁy}?}é AR f‘ﬁ‘ch bi ada""r?aldtyn))e?hyny {phthal T ¢
aci d; i sophttha’i.®@ atﬁedramhm’é @lbﬁadlanamﬂw sthyoyliehahalan ethynyl

structures- @m@.a@ 4L"(—2('3(,% G, @,:- tgle@ggﬁ{@ggﬁ) )et hynyl )i sophthalic

aci d, 4(Zafg "~ bi.adanmant %}eth ynyl)iSophthalic acid,

5- (2- (3- (P& aﬂlﬁ“&dfa}r%dmewwé’tlﬁ? yPpild6pht hatFédaci d, &-(2-(7-(1,1"-

Ei gl %3 Mhaﬁ&gaﬁfyhk%ebh%QFb%Ibgaﬁhhahryiﬁﬁbﬁth§?§2}§ﬂﬁh%l}c acid,
-tetranet hy I et hyn } Sop 1.C | ,

4-(2- (2-(3%“‘?'- (3,53 ,5 tetra%e?%aqu DAPLRYTY 3} P8PRLOB R AT £

b|adananﬂyﬁﬁﬁﬁ@ﬁﬁyﬁylﬁﬁ§bwhwhaphchallc acid; isophthalic acid

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

acid, 5-{(2-(7-(1,1"-(3,5,3",5" —tetramethyl
biadamantyl)))ethynyl) isophthalic acid, and 5-(2-(2-(1,1’-
(3,5,3",5" —tetramethyl biadamantyl}))ethynyl)isophthalic

acid; terephthalic acid having a biadamantyl structure and
an ethynyl structure such as 5-(2-(3-(1,17 -
biadamantyl)}ethynyl)terephthalic acid, 5-{2-(2-(1,1’-
biadamantyl))ethynyl)terephthalic acid, 5-(2-(7-(1,1" -
(3,5,37,5" —tetramethyl piadamantyl)))ethynyl)terephthalic
acid, and 5-{2-(2-(1,1"-(3,5,3",5" ~tetramethyl
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acid, 5-(2-(7-(1,1'-(3,5,3 ,5" -tetranet hyl

bi adamantyl)))ethynyl)isophthalic acid, and 5-(2-(2-(1,1" -
(3,5,3,5 -tetranethyl biadamantyl)))ethynyl)isophthalic acid;
terephthalic acid having a biadamantyl structure and an ethynyl
structure such as 5-(2-(3-(1,1" - biadamantyl))ethynyl)terephthalic

205 (5 Widdatdnty 1 DIARYIRALIEIALE T s@NE Pl i Bide  acia
bi adamant §3y3 @t &y ngdanesrteghtsivalvicdursciagd anghenylethynyl structure
5-(2-(2- L - 63, e a=tiet ; :

o adamant y193) S¥hyny 1 e ot AR g6 BT BB TR Rl G g
ndamant vl Y51 nE 1} 8 adman SHORpSOHy mERYSUTABhGeL 1SugRids 4-12- (4-
3 (2 (4 (2. adamant v et e BRhal 6. aci ad- (3- (32 472"
-(2-(4-(2;adaman et hyn alic acjd, 4-(2-(4-

(1 adarm T A enb) SR A OB haoG, | Qe 4. 62124 (1= (3, 5
SQanaRtYIdtmmﬂ?¢?&mémanﬂyP$hth&h@?f&ﬁhﬁny$abﬁtﬁﬁii&-(3c5d, 3-(2-(4-

i met a : n a | - (27 (4= .

(25 o oY R B R B Bk pobEpatig. acia, -
(2- (4- (1-(3; 5 di hret hyi-adawahyyl2eplaenyll) ¢phgnyl) ehbhfayil cphabatic

4-(2-(4- (Zeid, 3- dinethyladanantyl))phenyl)ethynyl)@hqgakhg(%gkg, -
3-(2-(4- 4-(1-adananty|)phenoxy)phenyl)eth%n%liphthal[c aci d, 3522
(4-(4-(2-%%%%8@#%@?@#@%1»@@@&)5 thatie aefdd, 4-3¢22-(4-
(4- ( 1- adapant i ddqdrenoon)) phenvk),ohenyll) BRhbabl epaehdiic acid, 3-(2-
41(2- (4 (4 (o adarmat vl L phsno) phsnyLhet byoyl Lob Ralhe, saelfly
di net hyl atfantht {4-) ) preciamayrpiie phlenetlyy phkhpht dahyoyagpdthdii¢2acid;
(4- (2 (45_23-( o ﬂ%—f\@é'(-%ﬁ%gag%yﬁ) LRRABRYYLROEDY| LERDXDY| PR Le

di met hy! a@&ffhnt y1 ) ) phenoxy) phenyl ) et hynyl ) pht hal Bc (aci &= (4ahd- (3, 5-

4j(2'(4’(dkdékﬂﬂiéﬁamantyl))phenox )Fhenyl ethynyl)phthalic acid, 3-.
dlnethylaﬁgpgﬁgé%)égh n%xy)phenylfé hynylgpht alic acid; isophthalic
acid havir 1 a Aﬁyl_structure and a phenyl ethynyl structure
such as 4ipdtHsl(Eldamantyl) ) phenoxy)phenyl)ethynyl)phthalic acid, 4-
(2-(4~-(4-(1-(3,5-
dimethyladamantyl) ) phenoxy)phenyl)ethynyl)phthalic acid,
and 4-(2-(4-{4-(2-(1, 3~
dimethyladamantyl) ) phenoxy)phenyl)ethynyl)phthalic acid;

isophthalic acid having an adamantyl structure and a

| phenylethynyl structure such as 4-(2-(4-(1-
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, - (2-(4~{4-(1~-
adamantyl) phenoxy)phenyl)ethynyl)isophthalic acid, 4-(2-(4-
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adamant yl ) phenyl ) et hynyl )i sophthalic acid, 4-(2-(4-(2-
adamant yl ) phenyl ) et hynyl )i sophthalic acid, 5-(2-(4-(1-
adamant yl ) phenyl ) et hynyl )i sophthalic acid, 5-(2-(4-(2-
adamant yl ) phenyl ) et hynyl )i sophthalic acid, 4-(2-(4-(1-(3, 5-
di met hyl adamant yl ) ) phenyl ) et hynyl )i sopht haI ic acid, 4-(2-

(4-(2-(1, 34d(273£@é(&1 MR RE NN SRE AL TP%Q 1?9298 Hi‘hhﬁlcaﬁb% 5-
5(2(4(% 345- di et yladamantyl))pheny }F/ i sophthalic acid,
5- ( 2- 204714~ 8L Irtan Hd SRERSAY) PHeshdn e ?Yévﬂagxhypphtéébhﬁha| i

acid, 4 (Zeid; (4- (1 adarrantyl ) pbhenoxy) phenyl ) et hynyk)i gthLmaLl(g_

P Rt el R %pi's}éﬁ Tradreh®

aci d, 5 (24( 4L« 43 (2= adamantyl ) phenoxy) phenyl ) et hynyl )i sopht hal i c

aci d, . .
i et hyl 5 anamgﬁﬁé&&éy) RSRAPTLERTAYY CEBSRY A FEPRERgLic acid.
4-(2-(4- (%
?Z[TEE le ?@myma@mw RIS R, i3aRRYRRE LEpAthdl i cPaci4;
di net hyl a%'ah%n{‘%ﬂ §9 phlen'odey?)phenyl ) et hynyl )i sophthalic acid, and
5-(2-(4- (d&détﬂﬁiéﬁamantyl))phenoxy)phenyl)ethynyl)1sophthallc acid,
di met hyl adamant yl ) ) phenoxy) phenyl ) et hynyl )i sopht pal 50 Ci g

%r epht hatic acid havi ng an adamantyl structure él H nﬁe”'ny?’]yl

tir gct gr ?iJsmﬂjihmbacﬁa»r(aZ}t(ﬂ I( %)hea@ary;a@mehyphemngﬁhyﬂelybbltﬁaegbt baldgc
‘aci et hyn t hal i ¢c.aci
5- (2- ( 4- (%I(e%h(%‘ ﬁdﬁgg%%agdagggpxb éﬁgné/‘{‘% Sl ;%t%é:ruecgh Fal FB%cfd,
5- (2- (@he(rwle(tj_hyf&’]dl met eréz@émm yl)) pliehyl ) et agnyl ) t eréphihalic

acid, 5- (aarddrd+Ar thx,ln;,g eRxyphrhanyk) et |)tesephbthalis-
acid, 5- (2a I Eenoxy Ehgnyll:) et ﬁg%%f)te?eggt ?gl :(%

aci d, 5( ag’(ail(tl@n?_?f(%pﬁ(§ nyl tere

S-dimethyladamantyl) )phenyl)ethynyl) terephthalic acid,
5—(2—(4 {(2-(1,3-
dimethyladamantyl))phenyl)ethynyl)terephthalic acid, 5-(2-

halic acid, {1-

(4- (4-(l~adamantyl) phenoxy) phenyl)ethynyl)terephthalic
acid, 5-(2-(4-(4-(2-
adamantyl)phenoxy) phenyl)ethynyl) terephthalic acid, 5-(2-
{(4-(4—-(1-(3,5-

_ dimethyladamantyl) ) phenoxy)phenyl)ethynyl)terephthalic

) acid, and 5-(2-(4-(4-(2—-(1,3-
dimethyladamantyl) ) phenoxy)phenyl)ethynyl) terephthalic

acid; phthalic acid having a diamantyl structure and a

phenylethynyl structure such as -(2-(4-(1-
diamantyl)phenyl)ethynyl)phthalic acid, 3-(2-(4-(2~-
diamantyl)phenyl)ethynyl)phthalic acid, 4-(2-(4-(1L-
diamantyl)phenyl)ethynyl)phthalic acid, 4—-(2~(4-(2
diamantyl)phenyl)ethynyl)phthalic acid, ~(2-{4~{4-(1~-
diamantyl)phenoxy)phenyl)ethynyl)phthalic acid, 3-(2-(4-(4-
(2-(4

(2~diamantyl)phenoxy)phenyl)ethynyl)phthalic acid, 4-
(4-{l-diamantyl)}phenoxy)phenyl)ethynyl)phthalic acid, and
4-(2-(4-(4-(2-diamantyl)phenoxy)phenyl)ethynyl)phthalic
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di met hyl adamant yl ) ) phenoxy) phenyl ) et hynyl )terephthalic acid, and
5-(2-(4-(4-(2-(1, 3-

di met hyl adamant yl ) ) phenoxy) phenyl ) et hynyl )terephthalic acid;

pht halic acid having a diamantyl structure and a phenyl et hynyl
structure such as 3-(2-(4-(1- dianmantyl)phenyl)ethynyl)phthalic acid,

3-(2-(4- (atlgLaE@B%ME%QB@Ey%k@ﬁh%%ﬁhhghkhaﬁiéméﬁﬂ§h b £i2s %ﬁ&éland g,
dlanantylgghen ht hal i ¢ aci ZS dlanantgl)p enyl)

et hynyl ) p ﬁﬁyiﬁ B¥ Pﬂl 3- (?trT%¢u¥%- 1SuCh 4-(1=
(22 G amant L phenbie ool Yl Wmmﬁi]ﬁ? pei g (o (a1
(4-(1- d.aHéﬁ%@?gﬁﬁéﬁ%§§§gﬁéﬁgﬁﬁiihﬁ§§g5 8 i ¢ act, ang (2=(4-{1
4- gzhgﬁaf41@ﬁadtﬁhhmm@mylﬂmﬂhyq@lﬂﬁaqﬁhke&hy?zI)ﬁ@&h@J|ﬁ BElaeud;(z—
is

strgctureaguc%ﬁggfﬁgﬁég%fi%%ﬁ§%¥¥?&sébq%ﬁ%h§hyl%eqﬁ n I)ﬁ2%6 Rﬁrxh“
acid, 4- (QlemantylU@Q@nﬂﬂyﬂQmﬂnyﬁﬂQuhynmkﬂnaQRMﬂME&ablecadud4 (2-(4
5-(2-(4- (- @23@5&%&@%&&%&%&%@@%@%@ %9 §§§gh %Qa&édﬁ%

dlanantyl) heny ethynyl)lsop t
di amant y! X ﬁ &hok%y phiedianan hyhia EIWHMWYM@&WHY J(Lzoehthallc
(4-(2-di agandyl ) phenoxy) phenyl ) ekhynyl )i sopht hal i ¢ acisd,(25+4- (4-(2-

(2 (4-(4-(1- dla heno et nyl)ls phthalic aC|d d
5-(2- (4- (ﬁ g?ﬂ%%%%&%ﬁ@%%ﬁ@&ﬁé%ﬁé %&5ht hal i ¢ acF‘&ilEl
te ephthatecephthblmﬂurgpfddlmammmylestKHQMmm&yandsaruphemylehhmnyh

structureaﬁ%gy %éhiﬁ f (4(%tplh tyl)% %ﬂyl)etggnyl)t%r ghtgalhc

acid, 5 anantyl ethynyl terephthalic ac
5- (2- (4- (@lfl&aana)rﬁrﬁ 1) JsHenoxih) presepiitdieRyey | ) eeddpht haki(@-déi-d2—

and 5- (29f4mdd 2y @fmmté‘dﬁﬁmry%ﬂep@m@wﬁcetmw)%ergpfehhqw—ql-

acid; phthalic ac avggg a tetramantyl structure_and

phenyl et hghwa%w RO Y 13- gyl ferephthalic acid, and 5-
t et r amant y23 phetdd ) tdiamyd nipht hdldre 80 iphend1( 2t(4nk2) terephthalic
tetranantX&i&PeBxkﬁgiggn%%mguﬁggfﬁgaCI%ét%é&%hgﬁi(GEructure and a

phenylethynyl structure such as 3-{2-(4-(1-
tetramantyl)phenyl)ethynyl)phthalic acid, 3-(2-(4-(2-
Cetramantyl)phenyl)ethynyl)phthalic acid, 4-(2—{4-(1-
tetramantyl)phenyl)ethynyl)phthalic acid, 4-(2-{4~(2—-

(
tetramantyl)phenyl)ethynyl)phthalic acid, 3-{2-(4-{4~- (1~
tetramantyl) phenoxy)phenyl)ethynyl)phthalic acid, 3-(2-(

) (4-(2-tetramantyl)phenoxy)phenyl)ethynyl)phthalic acid, 4-
(2-(4-(4-(l-tetramantyl)phenoxy)phenyl)ethynyl)phthalic
acid, and 4-(2-(4-(4-(2-
tetramantyl) phenoxy)phenyl)ethynyl)phthalic acid;
isophthalic acid having & tetramantyl structure and a
phenylethynyl structure such as -{2-(4-{1
Cetramantyl)phenyl)ethynyl)isophthalic acid, 4-(2-(4-(2
Letramantyl)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 -(1-
tetramantyl)}phenoxy)phenyl)ethynyl) isophthalic ac1d, -{(2-

(4—(4—(2—tetramantyl)phenoxy}phenyl)ethynyl)isophtballc

26



tetramantyl ) phenyl ) et hynyl )phthalic acid, 4-(2-(4-(2-
t et ramant yl ) phenyl ) et hynyl )phthalic acid, 3-(2-(4-(4-(1-
tetramant yl ) phenoxy) phenyl ) et hynyl )phthalic acid, 3- (2- (4-
(4-(2-tetramantyl ) phenoxy) phenyl ) et hynyl )phthalic acid, 4-
(2-(4-(4-(1-tetramantyl ) phenoxy) phenyl ) et hynyl )phthalic acid, and
4-(2-(4-(4z{4; tetramantyl)phenoxy)phenyl)ethynyl)phtRalic (qgi(g;_ (1-
i sophthal ¢ acid having a tetranmantyl structure and a enyl et hynyl
st r uct ur et 8bEFIRE UL (BPhgnpy)-Phastva redipiy)p hé@?h}igﬁgy Ey Ia)3i1§1®5 rtdabic
acid, 4- _ tety )i h6s8phhalic
5721 (a- (10 ot pamurr i oneny 1) dny i Sapndh AP Tyt 8B
t et ranant@?}%heh%?&ﬁ%? i %%{n%tﬁ%ﬂ% aei ?tﬁ@(‘?n?ﬂl(ﬂt(ﬂ@ ure and
tetramant ¥l ) pherengl)ephamyll) et hﬁnyhlb:'ta@ﬁht ha,e},)ucﬁh aﬁi %,sl 4-( Bg (2-(4-(1-
4-(4-(2- ramant vl) ghen enyl.) et hynyl)isopht halic cid,
S o R L Ay ek bRy PF EdophendP  S5(7a,
and 5- ( 2ts¢m:c4rzuar¢fzyltmuearmlrvtqﬁ@yménmey)epmaiayli)cet hynyl, ) i SefBthali(é-
acid; ter ' ' ' t r : a -
phenyl et hyoy St rierard AR R AR 1 TLEHEHE R 2 acia,
t et ramant§*Y phenyl ) et hynyl )terephthal i ¢ acid, 5-(2-(4->¢22-(4-(4-(2~
t et r amant y 4 shenv y Btdhend i [ ? 364 id;
(1-tetra ﬁ/érili% If he%lgx (I)%phe%ﬁ)%%?l%lg%t)}??g?ggﬁfﬁgpéghgg%g, and e
5- ( 2- ( 4- (91-*%%3- fcet ra tyh?ﬁhaﬁoxﬁ) pHERAIFEE Yy | ) ersiitatal | dci 8;
pht hal i ¢ plcémly heastiyigyla bi adamestyk St suetur e and a3-phenylethynyh’ -
structur

bi adanan??/fg)y(?%%a:%yﬁ))g'tz%h&%ﬁlﬁ&%ﬁéﬁle P&EF&‘P&- ( 2-8(911-?’2- 3-(2-(4-(2-
(1,1'-biaﬂh@%ﬁ@ﬂQQ%m%ﬁ¥ﬂﬁéKﬁyﬂyﬂMﬁhﬁh@@ﬂdp@thdl;d-(2@@47 4-{2-{4-
(701, e DB aas i g (i, s-to-
(2_(4_(7_(@:52:(%1%i1?% amagttydneipnyl) ethynyl) phthalic  acid, 3~
bi adamant 2 )4-pfienyl )iet-he)d,Japhehalties ragiedny3- (2- (4- (2- _
(L1032 A A AR ) ethynyl) phthalic  acid,  3-(2-(4-(2-
(1,17-(3,5,3",5" -tetramethyl

biadamantyl)) )phenyl)ethynyl)phthalic acid, 4-(2~(4-(7~
(1,1 -(3,5,37,5 -tetramethyl
biadamantyl)))phenyl)ethynyl)phthalic acid, 4-(2-(4-(2-
(1,1"-(3,5,3",5" -tetramethyl

biadamantyl}) }phenyl)ethynyl)phthalic acid, 3-(2-{4-(4-(3-
(1,1’ -biadamantyl) )phenoxy)phenyl)ethynyl)phthalic 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-(2,1" -
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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bi adamantyl ))) phenyl ) et hynyl )phthalic acid, 4-(2-(4-(7-
(1,1'-(3,5,3 ,5 -tetranet hyl bi adamantyl))) phenyl)ethynyl)phthalic
acid, 4-(2-(4-(2- (1,1'-(3,5,3,5 -tetranet hyl

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

(1, 1' - bi adamant yl ) ) phenoxy) phenyl ) et hynyl ) phthalic acid, 3-

2o (4-(4-f2-(L L~ 1o ph h hIhthI d,
o S e @aQ%Qéﬁnﬁ%ﬁ)?%ﬁ?%?y%ﬁ%%e )Z?%y%i’l)pﬁt hal fo

acid, 4- (qudaqanqx& )1 pHenoxy) phenyl)ethynyl)phthalic acid;

bi adanant ydg amﬁaww) RRany! hgui){{j‘WApkﬁl%dn?ar?ﬁ)ld’ strl&tlde and a
(4-(7-(1,1'-(3,5,3 -tetranet

bi adanantli}ﬁ‘)}ﬁlpﬁ?é'%}éiﬂ) pheﬁ’%‘)l%?h%yl ) FHEhal | @%aci d4-82¢24-(3-(1,17~
(4- (4- (2-Hfadamdrd B Spkérrytle)fert@q tNYlisophthalic acid, 4-(2-(4-(2~

?hagin?gt%g)%)Q?quﬂ%53§53X§%ﬁgﬁényl%@ggg?kggpﬁ%hallc (§01d 5-(2-

bi adamant §4- 03-pﬁ€rrﬂd)eyjlmmmaln)t@tlhy pylehgl) Bahiyayari doplatla®?i@7? acid,

l(olzagigm(aﬁtylz )1(p4he§10xg/]) plhe’bl tetr ?&ébﬁal‘/%&e‘é\%mﬂ F2ORRERAMS acid

havi ng a aﬂlaﬂarrant yl struct ur4e éﬁd4a Iphényl efByhyB’ sﬁfut&bremetﬂml as
4-(2-(4- I I
(2-( (k;aa(cﬂm;lantﬁ BN Ptﬂ%ﬁ&%y%%%?ﬁ@%g ;éorg&%ﬁa; g-qsl gh;

4-(2-(4-(2- -bi'a ynyl) I sopht
5-(2- (4- klal(r ﬁ:-%.%démﬁtewr)a}nﬁﬁ@w W ) et hynyl )i sopht hal i ¢ aci d,
7(2 (4- (&ldcﬂam;bntqiladarmlwn )eﬁhgrﬂy_ollmbbymyh)ﬁ@pm&ai i c5- @gLM—w—

2-(4-(1- etra
bi (adaETB.n'E AT )pi‘?ef&‘g'lla) et%nyrsﬁ? R ﬁgﬁral ic acid, 4-(2-(4-(2-
(1, 1 (Bk&aﬂa,nﬁmtt\dt janeiciylL) itagayant gbph) hhkhy| YetitynybY i 3epht bzt i c

acid, 5- ( sr (s etranet hyl
bi adamanty )phén‘cg/]% €t hy\:&’f r?"é“é’gﬁé’%m ic acid, 5-(2-(4-(2-

(1,1 - (3,5, aamem byt d ey ) @l@(ﬁf&h’éhﬂ?bﬂlrbhéhyl Yetigyny#y it dopht hdti c

acid, 4- (2%(@.@4 -biadamantyl) ) phenox henyl ethynyl)isophthalic

(3- (1 1 b| acfiamantyl ) ) phenoxy) phenyl )ythynyI [ sgphg al i %4 (1,17 -
biadamantyl))phenoxy)phenyl)ethynyl)isophthalic acid, 5-(2-
(4= (4-(3-(1,1" -
biadamantyl) ) phenoxy)phenyl)ethynyl)isophthalic acid, 5-(2-
(4= {4-(2—-(1,1"-
biadamantyl))phenoxy)phenyl)ethynyl)isophthalic 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-(1,17-(3,5,3",5 -tetramethyl
)

biadamantyl)))phenoxy)phenyl)ethynyl)isophthalic acid, and
oS- (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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acid, 4-(2-(4-(4-(2-(1,1" -

bi adamant yl ) ) phenoxy) phenyl ) et hynyl )i sophthalic acid, 5-(2-
(4-(4-(3-(1,1" biadamantyl)) phenoxy) phenyl)ethynyl)isophthalic acid,
5-(2- (4-(4-(2-(1,1 biadamantyl)) phenoxy) phenyl)ethynyl)i sophthalic
acid, 4-(2- (4-(4-(7-(1,1'-(3,5,3",5" -tetranet hyl

bi ad tys 4 —(d—{0—
ik (ngl y)?%%@%‘ﬂ%%ljﬂ%g%'té?EBBfoi‘éifcaQéQd 5-(2- (4- (2
b|adanant@h))ipﬁ%ﬁb%&)5h€ﬁﬁﬁ¥émﬁyhyﬂ)lsophthal|c acid, 5-

(2-(4- (M:(ﬂaro(alnahtﬂ% ﬁﬁlen@nte%gzagm hglreﬁhthallc acid, 5-(2-(4-(4-

bi adamant enox henyl ) et hynyl )i sophthalic acid, and
5-(2-(4- (&J) %§n§§l ppéppéwﬁpﬁ9pyl )ethynyl)terephthalic
biadanan&yhk%)phenoxy)phenyl)ethynyl)lsophthal|§—az+d4 4e(gph1had+c

Such as Sistrar gAY ienas HEHRT) PO 5 %m%ﬁ%é%%?ﬁé
acid, 5- (@b(4k(2b-O&%ﬂ.JbradaﬁaatyB)}phEnym¢em%ynyl)terephthal|c
acid 5 (i %1(&9@ pptic: &ﬁg ay&gg%gggg% e PG ASAIBNE YL ), ) ada
(1,1'-(3,%5,@ -W%Tﬁhﬁébﬁyr , 5" -tetramethyl

bi adarrantmla)d)a)rﬁhﬁ'ml oheRKl)) §5 gw@uq 78] fhr ol ndtad dacld: L

1' -bi ad t h h ht h d,
i i LA TR il P ephéﬁ%w;ﬁﬁényr)%h%ﬁ«gﬁ?l Sieainchat o
aﬁl d 5 a(lZdyz&Tl(l@(Est(ﬂxdtur(eS 5ﬁ?yh ;&eteéémtelwl thicadanens yl dbdve-

1 n tere thall c acl
7 e”f’xy) R Y e RO 5 e Y PR pREROSE T RGNS
ethynyl)Hﬂ@ﬂ@pﬁthﬁhﬂb aéldﬂhanmg pheltidke. theredameaty dre sptuchalky of
a group @%&@@9@@1ff%m0¥ﬁé'§aﬁbéu%&ﬁkﬁ. t%§5€£50?%%éy5¥n£$@hula

above- nentioned structures having an anantane st ture as a
mi ni num ddilt. A bi ndi ng position thereof may be optionally selected

fromthe rangerspegid i edsby drhengemeral 59§ Mdl-aminophenol compound
containing a group having an alicyclic structure, the
dicarboxylic acid compounds containing no group having an
alicyclic structure can be used. The dicarboxylic acid
compounds containing no group having an alicyclic structure
includes 9, 9-biscarboxyphenylfluorene, 9,9-bis|[(4-carboxy-

phenoxy) -phenyl] fluorene, 1,3-bis(4-carboxy~
phenoxy) benzene, 2,2’ -bis[ (4-carboxy-phenoxy) -
) phenyl]biphenyl and the like.

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

The dicarboxylic acld compound having an adamantane
structure and a fluorene structure may be synthesized by
the following method, for example. Firstly, 2-bromo-5-(1-
adamantyl)-toluene or l-bromo-3,5-dimethyladamantane, and
4~(l-adamantyl)-benzeneboronic acid undergo a Suzuki

coupling reaction followed by a fluorenation reaction and a
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(1) . In the case of using a bis o-am nophenol conpound containing a
group having an alicyclic structure, the dicarboxylic acid conpounds
containing no group having an alicyclic structure can be used. The
di carboxylic acid conpounds containing no group having an alicyclic
structure includes 9, 9-biscarboxyphenyl fluorene, 9, 9-bis[(4-carboxy-

phenoxy) - piesyénddd £408:€N&e sk 30l S - GIHRAXKL ZRheNPYOhRAZENE, 2, 7-
2,2'-b|s[é4-€$rbqéy%$henoxy)- phenyl ] bi phenyl and the l'ike. I'n a
combi nat i Bh*OFP3 e bt KU Mophenol “Conpound 2 dn@idrear BoRgiy ladid

conpound, aéasdmiofl tfloseraiendgr ef erred The havecergaugmdiag ng an, 7-
alicyclicg structur obtain a polyhenzoxazqle resin_w.,th | r._
dieIectri%l%%ﬁﬁﬁéﬁﬁiéékPr%gﬁﬂﬁI ent hedt resi523269}ﬁ$h3“8?@§F§§§yﬂic
aci d conpadabizxd NGl wor adamant aneubjectctior ea addhpdfd utseneeaction

t t t i fold i . . )
e, o SR B ool ek i, B SEATELSs
1- br onp- & M Gref Ry laatEpyitEned r @l 4ALlkaladamimtdrio)l ysbenzasm@bercadi ¢

aci d undef g0s Uz Ukkire CREPELARed G @R 0! L aued Ly d Jd;yarenabi gn
reaction and a 29 fluorenonation reaction to s;nthe3|ze

cor r espondthgt WHEPY HRMM Y TR JordRcREagT 2 ~T7ugrens. 5- di nefhyP-| -
adamant yl JThaesenopespH&go TOhA €5R@NEhN g ddmAnteiladaisapt, y 3fHiuar engnanor
2’7‘di(3’§hégfﬁgiﬁgfl‘ ad naq{&%?fLuorenon%Fis sub%ect to a hesi
ﬁﬁhydration FERCHI BT MR I BETIRPEEG CdbFRPROFI o ¥RERES 1S,
dilmet hyl #$ behkeatiéielawiinth atr Adanenthdngricupacilikakithglhydrd| yoes

and 2613 ST, MOELLE IS bIpLERD o LIV IURNELR
bi sphenol SHEMIGRY 481 adamant yi, Sgided, (4nisieetvoixy —ahenpry erabenalé -2, 7-
react ant @fadrsald yiophentetomaynd psntiesizsboxkS pEASKLS Lﬁﬁewyiljl-_
4-11voro-pepzol ¢ aid methy) and then  su et 10 &lkal rhe hydralysi s
and acid trea t9 " TS y

The dicarboxylic acid compound having an adamantane
structure and a benzene structure may be synthesized by the
following method, for example. Firstly, dihydroxybenzene
having an adamantane structure is synthesized by the
reaction of resorcinol with 1l-bromoadamantane or 1l-bromo-
3,5-dimethyladamantane. The dihydroxybenzene is etherified
with methyl 4-fluorobenzoate. Alkaline hydrolysis 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-l-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 is synthesized by the
reaction of 2,2’ -dihydroxy-biphenyl with l-bromo-adamantane
or l-bromo-3,5-dimethyladamantane. The dihydroxy-biphenyl
is etherified with 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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synt hesi zed 9, 9- bi s[ (4- car boxy- phenoxy) - phenyl ] -2, 7-

di adamantyl -fl uorene, 9, 9-bi s[ (4-carboxy-phenoxy) - phenyl ] -

2, 7-di (3,5-dinethyl-1-adamantyl)-fluorene. The dicarboxylic acid
conpound havi ng an adamantane structure and a benzene structure nay
be synthesized by the follow ng nmethod, for exanple. Firstly,

di hydr oxyBepgens: , havh ng, Ay Adansiy,ane, miJ4ch U%‘?si'idiy(?t, hegh 86K by -
the reaction of resorcinol wth 1-bronpadamant ane or 1-brono-
3, 5- di met hyRAFBRRRY Ahe? PR -hydr oxybenzene is etherified with

met Pyl 4;jf|tuorqbengx§)@éee.sﬁiﬂtqﬁééw,_ hyd}?9£éY§L§mﬁrﬁk§bl@éﬂn§il toegbaeat aane

per f or me ereon, us synt hesizin , 3- . ,

D e o BRI Pe R EIDS . BYR0 SR Emm R i, o ¥ menioned bis o-

bi s( 4- carsokydepleabxydmbordli 4133 Sdttaebdbyyic asaimntyhpouldnzepebe

The di car | EC._agi havin n_adamant ane structure and a
BoEY| 16 ach s SAMmOUNL havid 30,5

bi phenyl ructure esi zed yn %Hg'follomﬁng met hod, for
exanpl e. First|ALsaddi hytr okycabhphehit havidngompoaddnenithdr dgritoup tke
synt hesi z _ : ti 4= di hy y- hij Witk
1-bronn-aﬁgzg%téﬁﬁtléﬁéﬁ-bggﬁg%gﬁgﬁéﬁ%eth 'gﬁang%%§ﬁ£¥k¥%e QnCluées
di hydr oxy2Biphiehynedicaigrerlisg afiv t i mgstanpahseirbosF i dCmeehgt
and then té&tbiLeimd O 2 el daie AN veiis and agked1tineat megtihbhusan
synt hesi ze k2 2'-bis(4-qﬁgboxy- henoxj)-5,5'-diadanantgl- 30
bi_phenyl , ¥ 2% 1GTOUR- R Hox #=ph n&?ﬁy& 59ERR 3, 5Ndi Feb Kyl group, a
1Jadanantg¢opyﬂpbeoyp, andt hedbatypyntdresgs, @A Hlsomalyiophenod such
conpound d .a dicar | G, aci her than.the ahave-nentioned bis
0- am nop enoF’coﬁggaggéé%%§%icéﬂﬁ%§ylicaaci%#%ﬁﬁﬁéﬁ%‘ nafrggp’use%
for copol ¥heerorEdrnl oyrtlending. aAlfdoorohetdilcariompyl iandcie like

conpound ipernd haghhe @@0\@@%%&@”6%;% anheXyld ¢ saci da&RAREHAMS
i ncl udes adanmant anedi car hoxyli ¢ aci d, _bi adamant anedi car boxylic aci d,
t et r aadanint ¥ned Tar PO 15¥i dRaAd SPhESPF kN FiRRRereSARtaRFRyFAD

group sudie aBumtiet hydp rgrveup thatr oty group, a

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

A polybenzoxazole resin precurscr having an
adamantane structure can be obtained by the reaction of the
bisaminophenol compound having an adamantane structure with
the dicarbozylic acid compound 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 is 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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propyl group, and a butyl group; a fluoroal kyl group such as a

fl uoronet hyl group, a fluoroethyl group, a fluoropropyl group, and a
fluorobutyl group; and the like my be bonded to the said group
havi ng an adanantane structure. Solubility in a solvent and heat

resi stance can be further inproved thereby A met hod of producing

t he poly%%ﬂ%g§§§9 e ur escrib er
det ai | polybenz§¥220I2 f@é?ﬁ rec rsor EESﬁn 25 Sgégﬁ%ﬁ?é ekﬂus
st ruct ur PR B Dbt QP%&EGB?OMeOJL%actﬁerbf Phecurﬁeem hepHagol an

conpound dwthdk At agerBitane, StA Ughber Wolh reblaet%gan@@eg i L5 aghd
conpound havin aq_ada structure. |l es of this reaction

t
net hod i N el hei 4t %hﬁ%ﬁl@@lﬂﬁ?ﬁﬁﬁ%ﬁﬁﬁ% ropke Bpedifddhl #5d
|dn ”‘ﬁ pilicerSeen@ﬁed@éraga]qatﬂdqtrstS stish1@s. Nti\f mmmwépraﬁntépeatheg
i carboxyl jc aci.d an excessive amunt. o ori.de are
react ed grrﬁ%onrtenpergf Sggbou?nggﬁl {y HP§%F#F%& Yex3eSs
t hi onyl q?ﬂntlQﬂi&gﬂjﬂﬁﬂﬂaﬂ}eﬂﬁder reduced pressure a residue is
I '1ized wi b boxylj

recrystatlize I%Qaé E%ﬁ@“&cg&icéplﬁ Qﬁé%qgﬁrlﬁ&ro S 9&%@% %é}f-ﬁe

acid chloride I car acrd Chl ori dé ob arne
bi sani noptdrsd célﬁryoulﬁﬁ arseddi ss&n/e@hﬁn achover esdleventetbodh a§0r

N- et hyl -& I@"g@ﬁgoﬁlﬁﬂa&\ﬂrﬁ ot hygagﬁtoe%@e bﬁnc}era%%%%d the

bet ween - bout room errperat ure in the presence
|d accé%t igs 3 oq%orltcrﬁrsan%b%amiwmly%%%@%re rl%%. n

ecur sortiwviaxgean cagpoantangs strdicdide. WAthunbee obisepeabbhgnol
unlts i's ég% AD crflcall |Iﬁ1t§d but pégferab 00 and

to
mor e prefer om S Fo EBE TR U Re OAu 8Veo?sr%%%5??%%tl%ﬂ? 5is
in the range, éébgbrhityeamdnﬂbrkabilpﬁy ar eespar tpcadarsgr exeel | pat .

| nst ead q_feat&f‘eda%ﬁtrﬁ?héOFanSfHHEES_’?naEh%a%%ki’;?lés%% id MEHRLRYoPe
used. In the active ester
an o-aminophenol compound Solubility in a solvent and

heat resistance can be further improved thereby.

The monofunctional carboxylic acid compound includes
benzoyl chloride, 4-adamantyl benzoic acid chloride and the
like. The o-aminophenol compound includes 2-aminophenol,
4-adamantyl-2-aminophenol 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 is
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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exanpl e, benzotriazyl ester is produced by reacting the dicarboxylic
acid chloride and 1-hydroxybenzotriazole, and the ester conpound is
reacted with the bi sam nophenol conpound at roomtenperature or
above as aforenentioned. Also, a termnal end of a resin precursor
may be reacted with a nonofunctional carboxylic acid conpound or

an
o- am nophenol cgppgynd il i sol ven resi.stance
can be further |npro%egrgﬁéggb%h%¥%gg%§ho uﬁ?&&%ﬁg Oéggﬁoiyﬁggigcgg
conpound PRERLEEY bebzoyl dEilveriadénds- adan@nt yl rbensdicsiagi d said

chloride andybBgzokhkele ThRGnamophengl copgeund dmpalUdeshere are
2-an1nophenoE, 4- adamant yl - 2- ami nophenol and the [ike. In th

0 e L]
present i REEAPEBN SR P F oM e Ml afi A2 ChAADT Btg-Asthigtehe C
conpound Wayi Bgva sirucksr o twpiesertad Hynrtdie jgeneriak iher mika (V)
i ncl udes %ageatin n irrq@% ti on net hod usin% an active

. et hod; .

energy ray Su%ﬁrgglggh?%r%ﬁﬁ &n 0 PR AR SOvPFay, X-ray,
and an active Iradaatmedthad r &dr apirepagticlh ahanpel gohemnl dreanet hamd
SO on. Fb%gkng§£ %eﬂeﬁﬁgdé?ifﬁhéﬂ§¥%d83éﬂﬂ&?<§£1E?Fon§E¥%ﬁ!%§ %g%ln
precursor and po ehzoxaz resin precursor w 'l” be déscribed.” Tn
the presefitafhvent Péna Rigohghaldeomesitndi gitbbeai nedmbyidepiiatindg
and ring- gLoshHda S@l £l ROLY| FHE% IREI N LU RN thoh . exanpl e, there
are nethods such as cank%lng out a reaction at 150 to 300 C for five
monutes to twehty: MU UbUY, RAPEAIRG fGewRH YOvtedy, trrr &6PEPl Ry
wilth an etretrpolpesreandcse Qe Ibddirde presede | neaption, af a
pol ybenzoxazol e resin is bt ined(§¥ dehydrating .and ring-closin
o pol bbanngRab or B dund L e B Y FREPaTaReDy He
net hods sachdashterige nyetwed or ddct iagrtiate B5Q eromé2608. for five
mnutes to twertys forg o 'dah?%h%h'”gﬁwgthQY' =By, bLoaghatlng
with an el ectron beamand so on. I'n a nmetho or "preparing the
poIyphenypéﬁ%h%@%%rFDmpound having an adamantane structure and a
fluorene structure such as 9,9-bis(4-hydroxy-phenyl)-2,7-
diadamantyl~-fluorene, 9,9-bis[ (3-hydroxy-phenoxy)-phenyl]-
2,7-diadamantyl fluorene and the like; a bisphenol compound
having an adamantane structure and a benzene structure such
as 1,3-bis(3-hydroxy-phenoxy) -4, 6-diadamantyl-benzene and
the 1like; a bisphenol 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 like. 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 optiocnally 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

Drecursor.

The aromatic compound having a difluoro group
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for exanple, the pol yphenyl ene ether can be obtained by the reaction
of a bi sphenol conpound with an aromatic conpound having a difluoro
group under basic condition. In a nmethod for preparing the polyester,
for exanple, the polyester can be obtained by the reaction of a
bi sphenol conmpound with a dicarboxylic acid conpound by the acid

chlori de or t actlv ester t hod. The bIS henol

i ncl udes, P?%éﬁé%&ﬂnﬂéyi %?Hl&hénol n§ ?QﬁﬁﬁohavPWB gﬂdad%%anggne
structurea@ﬁmhﬁiaﬁdLﬁﬂﬁﬂﬂiﬁﬁ&tﬂﬂdﬂ&;Eiuﬂrene structure such as 9,9-
9, 9-bi s( 45 pg 7 i

9, 9- bIS[(3 h%dro ph noxga'pheﬁ @ggegm%xgy g%gﬁgg?efluo?%%e and the
like; a mowd\rp nyh ] aaaﬁaﬁf-aﬁéménmbt dleogeges @

benzene Scﬂimw@ %‘éﬁ@ouﬁ& hav1ng an adamantane structure and a
1, 3- bIS( benzene and  the ik

dr oxy- henox dladanantyl a
bi sphenol %%%ﬁﬂﬁ; e ansaa%rmﬂﬁaﬁe Ef-ﬁ&érélléoaﬂaplaeﬁ%mﬁgtéﬁe
structuredléﬁ&ménﬂyﬂuﬁenzyn@qunda ha&ifthMT>adaﬁm@kﬁm@_sthueiuge aad

an anthra fructure bi spheno aving & anantane
ot ur &R A EE e QoL aRR  sdcn TRph Ehal2he"d AL RAATEY)
2, 2" - di hydiriokyers SCOIdPadadamwlﬂgbl phemylamantane structure and an

2, 2" - bi s(Friydl Qs ph&@ﬂﬁé@u% -4 aﬂ%ggﬂhomtbéh JAREy g, 'é%e-

An adanmant ane structure my sel ect e above- nent’i
st ruct ur AW TR Gans t AR aned sPipBeuye a8 racCKIBEmSmMclinias 2\,2 -

bi)ndi ng post 1idmb- EﬂBﬁ‘L@Qfad%?fbénQ 105&gﬁe%hy %ﬁﬂdﬂcgeﬂ' tpogythelnapge

specified eral fornmu e’ di carpoxylic aC|d conpound
may be séf Qﬁaﬁgyﬁ%ﬁﬁ'Fﬂ@d&F@§F83X§F gen¥ilas @oey ﬁ&e

pol ybenz ox@madreraresi it riceauesomayThBear sghettedonponnd h@ylngbave—

di fluor o graup., 33 Loeludes. o1 o examale. o gL { yor o compeund havi po

an adanmant ane structuré an ene I’UC ure su
bi s( 4- f | Ubkorpaempdt.2, 2- bﬂ»adananpyslti@@r*eln@reaﬁctn@ygbe optionally

bi s (3- f | deore-denexy - PRENW i 751:%@1%@%1“}5@/ fhdOrRRRirA  Hhihypso

conpound p%V|ng an adamant ane structure and

In the structure represented by the general formula
(1), a functional group having an acetylene bond, a
biphenylene group, a cyanate group, a maleimide group, a
nadimide group, a vinyl group, 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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benzene structure such as |, 3-bis(3-fluoro-phenoxy) -4, 6-

di adamant yl - benzene; a difluoro conpound havi ng an adanant ane
structure and a naphthal ene structure; a difluoro conpound having an
adamant ane structure and an anthracene structure; a difluoro
conmpound having an adanmantane structure and bi phenyl structure such

as 2,2 - | 1 Eqﬂq e toy ) I h n b uor o-
phenoxy) dladaaéhg§1 heﬁyk?ghﬁdﬁgﬁgoﬁgkg gﬂnno %ﬁéﬁ %Lne
structuref%%wr%@ﬁseﬂ%x%?ﬂ#QHQMﬂﬁﬂﬂ9r§b@9§ IrbNEreKEd 3sENERPUPRSKAVT Ny

an adarranﬁm&ﬁé ucturezaﬁa;ls@ms %?1 -A, bLBﬁ!lsrp@ r@QShya@axy 4-
ect.e fro he ran e specif

t her eof be o tionall %g E
gener al ?QBXY I ¥Fﬁ§’ tFG@PEF&erepréséngéa Bynyﬁe g%n@¥% 4-
L oerI aI (19hyca:dxym4aaﬁfmlo—gjmp>;dyawphgn§zm a@@tzw:@ﬂ@ Qﬂcﬂdth@.dllke

i phenyl ene grqup, anate group, na
orbup e v ot 2P BeR Y BRoER dan s BROT o R L Caf e B AR P PRES hap BB
bonded t ®fa sheepchaen; anvhathoendagr campmiise cu@iinivAlssguch nonoaer
havi ng s unet i ap y2 p

havi ng suieirqtifl Ao diouR, I pSFPERIERIATEY SIS PRLITES
sol vent aﬁqdra%ﬂa@l r s st adoe ‘elaxf:fbegeamajwaj Frureggen Asadi eiohowera

haVlngiiJdMEﬁﬂOﬁﬁélﬁéPUByh@%ﬂEhéHL aselyyeng hapd amng; 8, BIQEE!
havi ng such, a functlon group, a di carboxylic acid conmpound haV|ng

nbacetyﬁgﬁﬁf“bdﬂh i SSdhenyl et hynyl i sophthalic acid, 5-(4-
henyl et hynyl aﬂenoxykhesoaﬁ%ﬁ&li@dmﬁd@itioathwmw Heynﬁﬁ@mjiasacad,

5 (4- eth%ﬁré%ﬁheno kagsopQ%ngfc a%b%pﬁﬁéﬁinthyn§V adding a

5- adanant ynfﬁ-lsophthallc acid
adananteuﬂﬁﬁhthqnuxndma@ﬂaa1d&c|dcam@ouhé | i ke; ahbea bikani naphenal
conpound diaw . .an & tylaegtgempond [ l§4 th f
2, 7- bi sphenyl et hynyl - bl s(4- hydf%ﬁi 3- anln phenyl) %ILﬁﬁ%%e ©

2, 7- di et RyHyTedids §{4 %?H@%X% SraRP nbOphERy IDeS T yeppRSition, or
2,7-bisphﬁﬂyﬂﬁﬁfhﬂﬁé “9a%- Bins{ 41 33 hwdreXyo4- the general formula (1)

is a hydroxyl group, that is, a polybenzoxazole resin
precursor, the resin composition may be used as a positive-
working photosensitive resin composition with a
naphthoquinonediazide compound as a photosensitive agent.
When  containing a photo-crosslinking group 1like a
methacryloyl group, the resin composition may be used as a
negative-working 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, v-butyrolactone, N, N-
dimethylacetamide, dimethyl sulfoxide, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether, diethyleéne
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am no- phenoxy) - phenyl ) -fl uorene, 2, 7-di et hynyl -9, 9-bi s[ 4-

(3- hydr oxy- 4- am no- phenoxy) - phenyl ] -fl uorene and the like. In
addition to said conponents, the resin conposition of the present
invention may conprise additives such as a surfactant, a coupling
agent as typified by silane series, a radical initiator which

generate Xy i r f r agdi L ng,
catalyst?ﬁ?ﬁ%ﬁ'aggg?gﬂff%gégg’ 3H&i§@f%%f ??*%@%egéggﬁgkk&go,e%%ﬁf’
resin corfpdsianydentay Peragded menameighgt osdsiti vt hersonpdkiadlon
by addi ngachorRamMtinoguhsongdicagide qrmound; gecihe, | Lk@yaS Bactate,
phot osensi ti ve 3gent. Specifically, in the case of _ introducing a
hydr oxyl GHddp LEEtREST esMFE bbkpbst TRHV 16 PAYER: casetehat ghy}bf
R1I tg RlQ)uﬁy]Ieh&l ganeal -Bemﬂiblbﬁie(:ﬂz)ﬁl EShar Ny eyl ;gmupatéigaétﬂﬁd a
pol ybenzgxazol e resi recursor, the resin co itio y be use

e & pos B e tir RIS ot GSaRer YR OR BPh CoMBOBYL GIERN X HESEORe
napht hoqmiatdngdi azsadertgpdnpdusitbres, a pholgsertsdartdnes agentlohawrone,
cont ai ni h -CrQassl i.nki gr i ke . ryl oyl .qroup,_ the
resin coggggﬁgﬁgﬁ%égﬁggé E@gg&gg'aggﬁéﬁg?i§%?ﬁo E?ﬁ% %ﬁ%gggg%3|g?%é
resin cofidsint iviganich selvsmdso dafiakilat ot ditvs alesing conpbising o raf
the preseie irR4aR! icRpeanthen 8Bt ahoedrbye.compopndi N, sal ¢ wonpanent s
approprlatﬁly and bl ending those. In the case of produci’ng a resin
fil mand <8%8f, organis PPLYerad BaY hae wFRA ralSie COnpsi EFemi st 1t
pﬂbsent dfmwemnt icdNmicseused as a varni sh by di ssol ving or dispersing

R L e G R
y- but yr olcagiebie, of, Misiotwtimgl aoetdind mhe;s icigmethiey |reswilf oxdmieysitions
diethy’ enorghkeeh y GARthyl gifelsp il ege plyaalg di ety mﬁ%h%re

i ethylene ~35 glycol dibutyl ether, propyléene ycol nononet
et her | varied for purposes. Generally, a solvent content in a
varnish is preferably from 70 to 95 wt%.

Hereinafter, a resin film will be describéd.

A resin film of the present invention is obtained by
using said resin composition. The resin film of the
present invention is thus excellent 1in adhesion and
dimensional stability.

The resin film, for example, may be used as an
interlayer insulation film or a surface protection film for
semiconductors, an interlayer insulation film of a
muitilayered 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. 2Among 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 naphthoquinonediazide 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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di propyl ene gl ycol nononet hyl ether, propylene glycol nononethyl
ether acetate, nethyl lactate, ethyl lactate, butyl lactate,

nmet hyl -1, 3-butyl ene gl ycol acetate, 1,3- butylene glycol

- 3-nononet hyl ether, nethyl pyruvate, ethyl pyruvate,

met hyl - 3- net hoxypr opi onate, nethyl ethyl ketone, nmethyl isobutyl

ket one, cycl opent ag}l%n%at%é’c%f &f}{%ﬂtﬁ%r £§§{§h¥9{n?féi'£a A Egltggﬁ yer

xyl ene, nesitylene an gani ¢ sol vent's capa
di ssol vi n§nelali sprer 81 by, the resiln @@mmtn@@ ofs tdwlesqnle@dmtln an

i nvent i on, gy e é@ﬁﬁbnt Tél?@r?afggﬁji’de%h%ﬁ'—‘ée?) r%@xdeﬁeuged %EBB?eOE
in conmbination ) of two or nore. The anoun t he sal ven%3

used may BeFShmountTheapdBreisk dr&§ererAg drs diddrisichg @%Eoreépn

conposi t i gpsrooigt et Qltys el d Ssuwt Spegi &1 cakdby dfaf@ﬁ e@lr ht cawmb@
vari ed for lgu 0ses nger ally sol vent cont ent J cf
pref er abl ¥ 70 t9 68Tt % eifafitefer -a Fedie-q nf%l F’pB yiRg

descri bedthé Vesnmshl limcdfudielse sm:e&en:tauﬂngeribyomeaﬁsobtfaianedplilyiner,

usi ng sai in c ition, -The nfll ft rese

i nvention Jgsfflhﬂt}gs gggg‘fﬁaednét) bﬁ gdh%é?é 8@6% mscqr]llfppolﬁ1 {:]);:l%lnli-'il??zI
The resinf$ll yodoinexampl 80 aay b‘%hws@@ahsmanlaym et$ ayeeni ashfacton
filmor %@%Eﬁﬁﬁprl@éﬁ@ﬂ&%é' L £97 re8PL CABIYEL LT Sy nAR FB%@EB%

insulation fil a nultilayered circuit, a cover coat o l exi b
‘copper cl Y TR TR Jan%%l%l‘éw%e%}lg@ f i3 the | F2RA dDJE@sPQF-Ylmlde

al i gnrrentreshayegsre@@rﬁﬁ hing poOYIeSHiOfaidldn (eELHI PBecliOPPLl ) afdlr
adhesi ve and s r?%%_e:ﬂ the resin filmis sutabl sedfor
El Cldplikand

AVer NG RESHTHEE prot EEER o PSS of© @

the intert ayer
sem COI’ldLFGQI'DiGS'lE{BtJtdIE eteditnigon praxidcta oncfob sl ibyimgldi ngaatlon by

napht hoau aensdl azige CRERAUAL Orcdhepd i kg asys plilgsensidive agen!

to the resin conposition e resin m can Deé Al $o Use
phot osens?te i XReTAMESd e pr 880+ on t-’rfiulsm PrOVldlng an 1nterlayer

insulation film composed of a resin composition comprising
thereof. If a resin changed from the polyimide resin
precursor or polybenzoxazole resin precursor is dissoluble
in an organic solvent, after the polyimide resin precursor
or polybenzoxazole resin precursor is preliminarily changed
to a polyimide resin or polybenzoxazole resin, a wvarnish
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 i1s not necessary
during heating treatment of a coating layer, heating time
can be reduced.

The interlayer insulation film thickness 1s not
specifically limited but preferably from 0.0l to 20 upm,
more preferably from 6.05 to 10 pm and most preferably from
0.1 to 0.7 um. 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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36 In the case of using the resin filmas an interlayer insulation
film the resin conposition is dissolved in an organic solvent such
as N-nethyl-2-pyrrolidone to prepare a varnish. The varni sh obtai ned
is applied onto an appropriate substrate such as a silicon wafer or
a ceramc substrate to forma coating |ayer. A nethod for applying
t he varni | hel.udes I ny.coating, by neans of a.spinner spr.ayi ng, by
means of SOSTAHAES, EF' UraBEY e NGt B P Ba ey aRGREo .
The coat iprpHelere i sokhdr, subfisetetene dr yilephdieat i ng soNasetiykeiove
sol vent, £hus, prding oAl ef | xggléyrg.su'ﬂ{é %%ﬂi‘%.é&éﬂ%&%&

of a polyimde resin precdrsor an enzoxa resin precursor,
after réRRAIeDONES panePrEwerppbeupdbpsrafe saeh asbfekicen wafer

condensatd O, r€a€dnh 0 Ak er SFOSSIA MtMbd 6RGE | Qb DYind W Nd 4 oiadn
met hods t'orgs}eqaﬁ olyjmde resin or polybenzoxazol e resin, thus
provi di ng-Hn Y9Rt%r PRYETCOF ISt abY oFePPPmMTonpoSBaEfra SEGAYINg by
colrrppsi Ejinmarrspn@fi ai nsgnralyhecE@@Eerl,l Ldﬁppsﬁs{gnl phangedqgf r emwitihecoating
pol yi m de, resin precursor. or .pol ybenzoxazol e resin _precuysor i
di ssol ublai  Roar iy ga |cC§8‘|t\%§‘Ht,°§f for tE%%?ES}i AR ek s ' then
pr ecur sorsulgreqiol yhedzvkagpl deresng poe@s sbe rsmprel istilvant,y thus
changed d,0,8 ol i1 BEoEESLIORT £pohyDERZOXARO! LaLeshih £ YATDirdihe
. en ation " Tl

t heref rom can be “prepare , an interlayer 1nsul m can
‘be produc&f iy RIRCWHIA net he@lYRENERRSZeLfre Fe SN SE IS eTes A F iR T

changi ng xRy Mdke resivedE ECUESOT PrecRPLYPENZAXaZRAUB LRSI Ro  a
pr ecur sor O,da resin is not,necessary. during heating treatnent of a
coati ng Idfih—f’ TN ngteRAEIO%an Y% rBuced. PR %Mt ayEpsSin  or

i nsul at i golfiyibemAckacknessrésinpt thspecptochtiiygl ian pedtbutipnef&riabl y
(om0 Ok R, 30881 BLELERLY L O g 00 1, 10, omand oot
range, procesSheorpatidiiiay ifdlaxcelhl@fness n itshencdsespfciuEiorl the
resin filmMmed Mt ¢aldfQrably from 0.05 to 70 pm, more preferably
from 0.1 to 50 pm. In the case of such a thickness range,
both protection properties and workability of semiconductor
elements are excellent.

Next, a semiconductor device will be explained, based
on preferred 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 barriér layer 6.

The interlayer insulation film 3 is provided with a
concave corresponding to a wiring pattérn, and the copper
wiring layer 4 is provided therein.

A treated and modified layer 5 is provided between
the interlayer insulation film 3 and the copper wiring
layer 4.
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filmfor sem conductors, as in the case of using the resin filmas
an interlayer insulation film the resin 37 conposition is dissolved
in an organi c sol vent such as propyl ene oxide, diacetone alcohol, or
N-net hyl -2- pyrrolidone to prepare a varnish. The varnish obtained is
applied onto an appropriate substrate such as silicon wafer or a

ceram c substrat ey £y rr%ta@@d igye@ppﬂ yiag fé’ﬁné’cﬁr %hshth!en%'@ee%la yer

Spl n- coat.i ng by nmeans, of prnner, Ssprayl ng %a nmeans of a

coat er, &”&ﬁlﬁ&l%‘rlfdt]inhgﬁ K%P%C}éoéﬁlﬁ@ aan%l“% %%.ORP@éaFPn§OoftyftEhe

var ni sh appliicesh |nittrt1g@ 18 leg) to dryi ng, heating so as to renove
In the case of, a

sol vent, thus viding .a cti fi
pol yi mi de rest Fé%ur%@? %F"eﬁgl v nszﬁzoP’ée?%%T’n e kR, dft%er
r enoval @fen&@ianeimltqtoh:helepn_eeulembySusinh)q; eche timteer dehydriatddmtion

reaction g, be a_polyi %gﬁ eshowgverp 1% beprIrZé)Sxeaztole reS| i thusnot
provi di ngga protection m " conposed’ of a Tesin corrp05| 1%h

conpri si mifjededfherehe - pr ot ectl on f| | mthickness is not specifically
limted but prgpera@éynqror@ % ola( N m){&'sﬂ%{ (?'ﬁb| Yei _{nt[ omQ 1
ot

to 50 pm In the case o suc s range, rotect’ on
proper t | EETAFPVRSEREI KRfy caf O§e|’ﬁh@or§di§>@te@ft 1BVEREROS. aﬂJrSe G et .

Next, a &ﬁmdﬁﬁ{é@léﬁbﬁéldaﬁbﬁﬁa&\wén@%ﬁd@i@éé‘%fﬂ@ﬂqt Oth {8 terdred
errbodl me ti ongl Vi ew sch ti caI |y showi ng an

se
exanpl e 5?1 ug: s&W@ﬁﬁB&BPoFeﬁéﬁ% 1Y Jt:ﬁee”iﬁ Cinvention. A
sgm conduct or SevhceidOdr Coypr | siessal seirdre orfduet orl§ubsicrﬁueerﬂt in

provi ded le S ide _1ayer rowddont
sem condu}:%th%lrglgﬁbgt rgfmjil?% 1%3(&9 %lé& e 1:)lon an- | n 1t>ye
i nsul ati én Sﬁmﬂﬁpgdplﬂﬁwfdéﬂ‘fl@@l ¢he @Ifmhan timmeveger 2 and a

copper wiring A@y@r éuCEO\&%&%@l\MP,%Q % P80 Ay LIm 6nakh lddard ayer
i nsul at i teL| | m 3 rovi ded w concave corresponding to a
Wi ring p%ﬁ? FﬁtréﬁdpfﬂgeEBbﬁ%f thus, signal loss of a semiconductor

device can be reduced.
Also, the interlayer insulation film has excellent

dielectric properties so as to reduce wiring delay.
Examples

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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wiring layer 4 is provided therein. Atreated and nodified |ayer 5 is
provi ded between the interlayer insulation film3 and the copper
wiring layer 4. 38 A hard nmask layer 7 is fornmed on the interlayer
insulation film3 (which is on a surface opposite to the silicon

nitride layer 2) . In the enbodi ment of the present invention, the
sem conduct or Ck%ﬁd%%e%gg b¥fus4r§1&f¥inaéﬁén%¥§r ﬁn§ub§g'gﬂamEhBD33
was descri bed; however, he present inventionis not [im

t her et o. Wﬁ%ﬁ‘Y@h?rﬁ@W rﬁeé“rqeﬁ-‘e’r insulation film a semi conduct or
device of the msesaen@ ldweptbmmasdaﬁmedd@t (34D @irFRnsi ogabaacgcuwcy

and pro fficie i nsul at nection_ reliabilit
excelol e\rgtfie%u(gﬂ1 (%{cle}fﬁfrba%eniensdbzt P orfif uf ggexle | 1%t St U eRgne ?@n
to aw rlmtaglzerweréluehammmmnS@@Imetbbcbvequ f haskenacdndHaated
device cap,beyftiher Lmproyed: M50, SUShJ nterlayer Iasyl auign folm

has excellent “dielectric properties; Si gnal 0SS 0
seni condwiktbrentdeniase remotrd r eddead. r@di@foedt Pecissueel ayer quta;unataon

film has &%Pﬁli' ent 7gel es%aiﬁe@roesn&aes Wi a%ﬁr{lfé%@ﬁere na!T;BQumn

del ay. anpl es Though t present 1 nvention ter
expl ai neoCk?J?PIEPé%%H]faHJLWrwayt@FS ex&ppedsiagd cohyfar afi vt exanprés(1lthe

present iavemdntofL )i-si, Wdlﬂ]?@ﬁrbx@b@ﬂz@&et hese®. 8 exadP) esheThe d10d | px& Ng
nmet hods aEE9e sed to identify obtained conpounds. 1. Mass

spectrone r‘;#a alysis (M5) : neasured by neans of JMsS-700 nass
s&ectrorret er ( Meemxurf, act 2ed bngEbe Lt dtheby 4f Be (1+etdmdasol ptl pB-

CoLTe B o A, A, D, a0 1 ggensvas

bénzvloxy-4 fluoronltrobenzene (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.
Seolid 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-benzyloxyphencxy)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
a2 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{l-
adamantyl)~1, 3-bis(4~-amino-3-hydroxyphenoxy)benzene (40.5
mmol; the yield was 86.5 %).
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(rmanuf actured by: Perkin Elmer Co., Ltd.) and chlorine was neasured
by the flask conmbustion titration nethod. (Synthesis exanple 1) 39
<Synt hesi s of 4,6-di (l-adamantyl)-1, 3-bi s(4-am no- 3-

hydr oxyphenoxy) benzene> 75.0 g of 1-bronpadanantane (349 nmol), 9.58
g of 1, 3-di hydroxybenzene (87.0 mol ), 25 nL of toluene and stirrer

were charged i mg300:{He ré‘r@c@@éé’uf%%\?\/&f?ﬁgsgeéb%tr@iﬂgti‘gi bAkedsak

130 C for 24 hours under nitrogen f . sol vent _was renoved under
reduced pPBSsHrEMEBLBbt ANH BSISATR. SHHE dirtki'hed TH6I Fataashplr thRéd
by col umthehbbuai 0gd aphypodddisi Pkt adariged HEdAu@sef 4, 6-di (1-

adamantyl) - lqlﬁ-dideroxybenégne %69“% mml; the yield was 69.9 %.
Next, 22.0 g of RIS 12akaMAt §PYLE, 3- di hydr oxybenzene obt ai ned
(58.1 Mol ), 284F G'f @/ zZbBendPBoxy*¥-fl uoronitrobenzene (116 mmol),

32.1 f t i (L1233 ), 180 nmL of N, N
8,08 PoLOEBUSE bR C5s mel). 00 ¢

di et hyl f or mam de an er Wwere charged in a 300 nL recovery
fl ask and heat dehenidtdgialatfdeguaes13z5C:f 6 ¥2.0RouHs dnd8r Nit Hegen
flow A rgactpogpsolution was filtered and then added to 1 L of

i on-exchange water. _ Solid precipitate was collected by filtration,
then agitated 35U WSRSUGHIEREN TAGESRatd) FoF toné - Aear Hand - 58ri 84
under reduaced; ppessorg thus obtaining 40.5 g of 4,6-

di (1-adamantyl)-1, 3-bis(4-nitro-3-benzyl oxyphenoxy)benzene (48.6
,H?D|; the yield was 83.6 % . J Next, 39.0 g of the

4) 6- di ( 1- adamantSpinthks3-sbies@dplri £ 0- 3- benzyl oxyphenoxy) benzene
obt ai ned (46.8 o ed:. 49 of A0Q,.% | | adi cti 0 _
(1.40 mol), 27%%&5%% et ﬁ%t%%]f%f%’aﬁﬁ St é?%ﬁ%g@&irg:%
char ged ihla(30anine-Fdeeirerwrticasie varmernggineat ed at 25 C for 24 hours

under a hydrogensatmRspkerRs Pr@dthiban isokubi aamwashiktepgdasand
then added to L L of 1on-gxchange yatel 22 dhat 75.0 g of 1-
bromoadamantane (349 mmol) was altered to 84.8 g of 1-
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): 648 (M)

Elemental analysis:

theoretical figures (/%): C: 77.74; H: 8.08; N: 4.32;
O: 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~ (1l-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-
bromocadamantane (349 mmol) was altered to 121.9 g of 3-

bromo-1,1" -biadamantane (349 mmol).
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precipitate was collected by filtration, then agitated in 1 L of

i on- exchange water for another one hour and dried under reduced
pressure, thus obtaining 24.0 g of 4,6-di (1- adamantyl)-1,

3- bi s(4-am no- 3- hydr oxyphenoxy) benzene (40.5 mmol; the yield was
86.5 % . 40 Appearance and results of mass spectronetry analysis and

el ement gl anal reissilase osfgmé)ebp@ctfbmeaapaglahgzwsnbft_tand Dﬁl@%&imd
conpoun 1S a target pr.o uct,. earqnce,; .a own ol.1

CoPOUN i B Y e S Do Y asth R S (o nea
77.00; Hcohp8indNisdar3arget p@o8B80cactual neasurenent values (/%: C

76.95; H 7.504 N .1y, 0; 81.{,Synt hesi s exanpl e 2) <Synthesis
of 4, 6-di (3. 5- Sﬁsne(tFR& Z%{%igérr%%fyﬁf-)l, 3-
bi s(4- ami no- 3- kygmerypheaoxyybehzene> A synthesis was perforned in

the same condi tiearasilbg1t RegPyatheshs exampl gol exceptad;hal: 75. 859
of 1- bronpadanmantane (349 nimol) was altered to 84.8 g of 1-
brorm-3,63?di7n*e4ﬁ1yl adamant ane (349 mmol ). Appearance and results of

mass spectronmebeyuahahpsksremBdt elbamastal(sanakysigy ane shove, 4E1 aw

The dat acéh% H]_at7 3 he obt ai ned conpound is a target product.
Appear ance: owtsolid M (FD) (mlz) : 648 (M) Elenental

anal ysis: theoretical figures (/0/% . C 77.74; H 8.08; N 4.32; O0:
300 rolusl TIETEILSAGRL . O 7770 K B0 N 43 o
4.06- di (3- (1- ad&FRtYEFis- ademntybydi (3- (3, 5-dimethyl-1-adamantyl) -
(3;,5-dimethyl-l-adamantyl))-1,3~bis(4-aminc-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 141 g of l-bromo-
3,5~-dimethyl-7-(3, 5-dimethyl-1l-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;
O: 6.57

actual measurement values (/%): C: 81.40; H: 95.10; 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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1, 3- bi s(4- am no- 3- hydr oxyphenoxy) benzene> A synthesis was perforned
in the sane condition as in the Synthesis exanple 1 except that 75.0
g of 1- bronoadanmantane (349 mol) was altered to 121.9 g of 3-

brono-1, 1' - bi adanant ane (349 nmol). 41 Results of mass spectronetry
anal ysis and el enmental analysis are shown bel ow. The data show t hat

the obt ai aethe LUPOUHRA doi 13 AT, 98t 1@r@dla,9=t may{%e(sm gﬁf Eél mgﬁst (M)

El enental anal ysis: theoretical figureés

3.25; 0 9.983 %@@W%&@Wﬁ%% (@ 13@ H@d g3nch: 2 @0 49k <NE
3.32; O: ﬂe’@f&l’(y%ﬂﬁﬂiﬂ:%lrﬁ h@ﬁ_ﬁ:ﬁpﬂ% ecF%/rM hestisi:fd under a nitrogen

46d| 3- rreth -1 - nt
(3, 5- dan FNRS ﬁﬁy|§ % 4§Q”ﬁgﬁ§g§;e Grignard reagent.

hydr oxypmmobcy) banzamcel?hér S)lnt hesttl'sm/mqmr f ﬁlaeﬁhigrdxfm:le&an&ith a
conditio hesi] xanple 1 except t of 1-
brorrIDa:JIarrr% ane ( %gde%[é‘% %/%é % ?gfgggrt‘o%@igg ofa% g gr%ﬁanéyf—zi—
3, 5-di rretbigﬂmdbe(r@%ledl met hW 13bdamantrr3dl) adamant &ned (349 muol ).
Appear angg; and- %h%fs EQQ%%H? ”é’l&ﬁac{]ryﬂot %n‘é&%lle”ﬁ%f‘i

anal ysi s are shovvn el ow. show t hat ai ne und

is a targdtd prudt OfAﬁé@arW&ﬁ@eChérﬁ’legv\ﬁngonwrow(‘F—'@? pwwd inys
(M+)  El eimentad agpal ylsrh§ abm@rg&é@akeal Furesol % onCaBla 44rifhard

.g ié m é%;%%pt(ﬁa% g a?%%ﬁ ﬁ%%&%ﬁ%&e t Vgl%gitgre ﬁas:re%légedH
) for 12 hours. Next, 60 mL of 10 % hydrochloric acid
agqueous solution was added and the mixture was refluxed for
30 minutes. A reacticon solution was cooled to room
Lemperature. An organic layer 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 methanocl, thus
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<Synt hesi s of 9, 9-bi s(3-am no-4-hydroxy-phenyl)-2,7-

di (I -adamantyl)-fluorene> (1) Synthesis of

4,4" -di adamantyl -2-nmethyl -1, 1'- biphenyl In a 1l 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-adanmantyl -2-bronotol uene (0.131

nol ) and &@@amlraj sbebr ahydrofyranivebfaehgl eedoaatoref |wred yndea a
nitrogen nﬁgpﬂere for two hours to prepare Grignard reagent.

Next , |n‘é‘_?1%t I L three-neck flask provided with a Dinroth
condenser and dgiit at o8ynBBedbs g ofofl- adanantlyhddmabt phbbenzene-£09131
nmol), 9.19; quol bis (triphenyl phosphi ne) palladi um dichl oride
(0.0131 nmo nd 300 nm. of THE were charged and nitrogen was passed
into the fIasIIn The aboVe phepdpsd-TeEksoldeisén @xoxiGedgnaridh a

r eagent meg;egj:t r d u rql
hours. N\c,e\%?e 60 . fhdioﬁggzg% 85:3 Iegg:ségfaéﬁ aqugétés%((g% u{;?on s

added andth%én@ﬁm%amty upedongr okgaimiedut s 148 reedotsi ohl - 8

sol uti on yaspEeRbed (10Q 44@0Mo 1t e?ﬂ@f@é UEemeAN rNGANNHC drayepoRasl of

separ at eglEtherefrom b%ﬁl m?g@ a separatin funnel and an aqueo%g

| ayer was*® et Fact @GRt h (B0 nt't8f "AHBANRSULTRBLC @Fg&EnI O RS kre

conbi ned caai“phomaﬂhﬁ.dlsmpém%&dm ofesat ¢ at @sld saﬂdumaahgdr@@enlso °C

car bonate 00 m._of wat er foII dryving with.

3hydr ous sogL I'um su%[\“éf e]fA so?lte]ﬁ?g%sat%‘i)s t}%fter%ans of Q:ﬁon
apor at o3qlutridnt heqaachewagoomef’uamrwuaiwmm mbl u:rﬁ1 thnomatbgnaphy

(hexane/ THr & wasl)aad PJ% 51» & 1 ti h d
4. 4" -di adanae;lli | -2- é}ret(%ﬁl ° (t 3 ysloe L}j lV\Cz';lns W7&9S 5 af%e

Synt hesi stiof 22 SPRﬂ%RHﬁ%t ﬁunn%r eﬁ@ﬁ@ 4§ui13@cfof tohethree times be
4,4 -di aC@ft&JH@tJrozr et Ryl - 49 1mibi pherythyiobhakbbgde (QAnkD ARLEd 36i8hd

of pOtaSSI um di.chro 200 wal er, were char ged
"1 500" met ARG & A Trea iV SO RES P AF TS AT, Pho,
t he means of an evaporator and a crude product obtained was
purified by column chromatography (hexane: ethyl acetate =
4:1), thus obtaining 74.3 g of 2,7-diadamantylfluorene-9, 9-
bisphenol (0.12 mol, the yield was 81.1 %).

Next, 200 mL of 20 & nitric acid agueous sclution
(0.64 mol) was charged in another 500 mL 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 1in temperature was observed, a
reaction was continued for another one hour. Then, the
mixture was charged in 500 mi 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 recrystalliized product obtained was dried under
reduced pressure, thus obtaining 71.0 g of 2,9-bis (3-nitro-
4-hydroxyphenyl)-2,7-di (1-adamantyl)-fluorene product (0.10
mol; the yield was 91.0 %).

Next, in a 300 mL recovery flask, 71.0 g of the
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precipitate was filtered to separate. After three tinmes of washing
with 200 nL of ion-exchange water, the precipitate was filtered and
separated again and agitated in sulfuric acid agueous solution of pH
1 for two hours. The aqueous solution was subject to filtration to
separate precipitate. The precipitate was washed with 200 niL of

i on- exchapgeaineger three @Igra@l@nﬁﬁl%wlh % yPh ey mﬁbhaﬂ@l 1-
thus 43 ogt ai nj nﬂ 'héézglg - di adamant yl f| uor énone

was 94 0)3CgBgnsy s Qdﬂ%wafnt%ﬂ%ogeﬁg é09 B@%éﬁ@lﬁﬁm I n
a 500 nlL &outvaeek flaakb@movu ded3Wthmao1)ther nemBt eryra DbAr ot I, N—
condenser |tat or the 2, 6-di, ada |, fluor enan
bt ai ned LOTCHAYNETY BTG g0 op% e 0 TR Eht PR ST

mol es)) aatl Z8 nt dfor Eaﬂorhcmrrseagader(h Thwi%e get hatessiphariec acAd
solution PlacighosBhatysnPeiOXEAR)C Nl eaGhatgRY alfidieatgd qaly 158 C

for 12 hours under a nitrogen atnosp reac solution
reached rb®nT E8eRRNeE uate30 rrLSOdedl oRrexthbhgec \waer asddcadesd by

slowy. Thelteaeid®n sbht LoD Yesqchar ged ofnl@nS@a@mﬁ?@ngHeeekor
t hen subj ect three t] mes_ of extraction with

acet at e a‘?ﬂﬂedbPBH FPeh dhsgheidnn sTFIURRs BXRSTUERet EF%S\NQ?%F‘é%FQd
therefrongtbyd megans of ang Wﬁiﬁmﬂ&-%h@@ﬂﬁ;y}}m@mﬂ QQt, al—ﬂedlwas

fied t h th cet .4:1),
EELL- obt At g s o S B e AR Frsorarash e B Bnahol (0. 12
the yield Amagﬁnl:eo/c)and\lemw:lzm i MSQOS@(@nttometa@i dnagysass
sol ution 54Q. @ﬂexﬁ%&%ai’%&ﬂ%ﬂ&%f@ sar{b%h%f &%QP ﬁp&i&%age%o%%ﬁét

provi ded wth r mromet er agi tator are
of 2,7- d.*'ala%n%m%ﬁ%d%%@cblm @pﬁ@ﬁ@ﬁt( Oredugsl)  was added

gr adual ly withggidsatnee har é1wshhsbhegi nner  tenperature of the

flask kept at After t addition and no increase in
t enper at ur e vva?l% H%@Svéﬂ‘/ zg 849 Qﬁ

Elemental analysis:

theoretical figures (/%): C: 83.30; H: 7.46; N: 4.32;
O: 4.93

actual measurement values (/%): C: 83.36; H: 7.35; N:
4.36; 0: 4.91

(Synthesis example 6)
<Synthesis of 9,9-bis(3-aminc-4-hydroxy-phenyl)-2,7-
) di (3, 5-dimethyl-1-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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reacti on was continued for another one hour. Then, the mxture was
charged in 500 nL of cool water and filtered to separate a crude
product. The crude product was washed w th 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-ni%r§- 4- hydr oxyphenyl )-2, 7-di(1-adamantyl)-fl uorene

pr oduct (%21 : %DI; the yield was 91.0 9% . Next, in a 300 nL recovery
flask, 71.0 g efctturd mbbsoltacenedvalues (/%): C: 83.49; H: 8.00; N:

9, 9- bi s(?q‘nééro?_df-%y% oxyphenyl )-2,7-di (1- adamantyl)-fluorene (0.10
mol ), 0.318 ¢ of" 10" % pal | adi um activated carbon (0.30 mol), 273 nL
of NN dinethylfornmam de and a stirrer were charged and agitated at

25 C for 24 houks,MQden A Qurrpgeny at nosphere. A reaction solution
was filtered a;tc?%t hen éddeeg t% 1 L)of i on- exchange water. Solid

preci pi tate wasSyrahestied oy Fidddstlidon 3 twerosyr £ apBénpnohepory) -
ion-exchq@mmy@qig,fédi(IugaéMaﬂtyyyiﬁmﬁd@gn@ader reduced pressure,
T P AR VSO oL €L AR TR R
resul ts ofmalelss cipectnatetiny apatpssss antambpenerts,al 2anal ygi sodr e2-
or oduct . IS o AR e B R i oL B oy D oL
El enent alpeired sAgirg:  tdeadromigiteal fRgdr esmp®y: C1883. 30 H: oF. 46N, M-
4020 OgmOhaotdAlaRAS U RTER Halyes (A GafbBOinHa BRIt
4.36; 0: 4.91 (Synthesis exanple 6) <Synthesis o
9, 9- bi s( FEHAT-HA- ﬁ}aﬁbxﬁnﬁlhé}ﬁqgeczz,qnd agitated at 135 C° for 12
di (3, 5- dimeihy| dnachamamttyogdd uarene> AasyrbhesisnWwasopetienmedasn
the same fff%ggééN]S%% IQhen added to 1 1 o0f 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 52.5 g of 9,9-
bis[4~{4-nitro-3-benzyloxyphenoxy)-phenyl]-2,7-di (1-
adamantyl)-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{l-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 mL 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 by
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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the Synthesis exanple 5 except that 38.15 g of 1-adanmantyl -

4- br onobenzene (131 mmol) was altered to 41.7 g of 3, 5-

di net hyl - 1- adamant yl - 4- br onobenzene (131 nmol ). Appearance and
results of nass spectronetry analysis and el enental analysis are
shown bel ow. The data show that the obtained conpound is a target
product. Appeary .o d (FD) (mz): 704 (M)

El enental anal g’?’%%rf“ﬂegregn i%’r" S%ﬁ% /%: C 83.48: H 8.01; N
3.97; 45 0: 4M54 é@ﬁudM/ﬁéas&r@ﬁénfM@alues (/%9 : C 83.49; H 8.00;

N: 3.98; 0: 4p32nknR¥Athgahsyexample 7) <SyntheS|s of
9, 9- bi s[ 4- (3- hydr oxy- 4- anlno-phenoxy

phen
7-di (1- adanant&P?OFPEéFéheilSBrGS (6% 54 20 H: 6.97; N: 2.63;
2, 7-di adappng yld | uorene-9, 9- blsphenol (58 1 nnDI) obtained in

nt he example 5, 28.7 of flu be zene (116
ol ) 35,1 TR BSaPuneRarboratust 208 hirdt ) 486! i For AERE N
di met hyl fornaumate @nd a stirrer were charged in a 300 nL 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

i on- exchange wdtynthesobi dxprptepdtate was collected by filtration,
then agitated dsdnlnbs0f b@nzeéoha&'a d‘é@k?r—:%fﬁ" aﬂsmbﬂaisaed bﬁgtﬁd

under reduced préssure, thus 6btaini

" hi s[ 4- ( 4- hi T SRBEHA ¢ éx;?ﬁf{@eﬁe%y)uﬁmghphwz 7- d| (1

a?a[rﬁntyl) fl uqrgme 64849 6&TD|3tk$r*w1§3W1§|ld —\blﬁédﬁﬂ\aﬁt%le Polext,a 15812 g
o e o r o- en enox

oF e 2l et S 1 Pl e benaY NPT, SPRE o2
palIadluﬂkﬁblm%ﬁ&ﬂdi@amhamre@lw@@enﬁbhige@?Bnn& ®fL recovery flask.
N, N—dlﬁEtH%&J%ﬁ g&%ewggdh a%EBréSE a&§£§t833£96936nca 999 5& hours

recovery flask and agitate
under nltrogen flow. A scolid was obtained by removing a
solvent under reduced pressure. The obtained solid was

purified by column chromatography, thus obtained 428.1 g of
2,2’ —-dihydroxy-5, 5’ -bis [3-({1-adamantyl) - (1l-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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C for 24 hours under a hydrogen atnosphere. A reaction solution was
filtered and then added to in 1 L of ion- exchange water. Solid
precipitate was collected by filtration, then agitated in 1 L of

i on-exchange water for another one hour and dried under reduced
pressure, thus obtaining 34.6 g of

9, 9- bi s[ 4- (3 h?ﬁ%&‘BXylﬂ ?”FB {Hﬂe%é& 5y Elask;  thy obtained & %Sg

phenyl ] -2, ada uor ene

% . Appea?ién%p@ mﬁ#h&@bﬁﬂ%%ﬁ nﬁ9§l§[§@c@ﬁ éhebw[anéltygd@ma@ml)

el enent al ; &al Hs)19 ]arbtip%féel\m tz@l 9y mbh§, dat §1§hg%¢=hﬁé % tﬁ&l}f;@&ﬁmﬁed
conpound is a tar product . H&BSA;gpearance | own solid M
avred

(mz): 1,3242V308 El%i%’rﬂ”al i sTHdor et iida fi%ur esC¥ /0/()1& Lo
84. 20; Hdnﬁne&zqyll‘for&a&ade Qind. 45sagtuak W@@éur&ﬁ&@edléﬁﬂtﬁsacﬁiﬂétedc

84. 17, N 2.70;, 0: 6.13 ntheS|s xa ntheS|s of
2. 2 i by oy 3G SAF arf hol§UEE. Yo & RydRoguh *athoSpHEreS

(1 adan’aquc)tl(oh- asi@lmtn:tcyﬂl)]aabl fHamplrad 1ari2l0tBeg eldded to 1 L of
3- br ono- 3.9

> 5 S i R PEsS0 oSty PRt paruenetiRated Py
sUHav@@@ﬁ@%ﬂ@h@ﬁﬁmWaﬂﬂ&&mmﬁmmWWWEm%md
and agi t ajypd ﬁ@uﬂ39n§:595e34uﬂag&sréﬁw$%ﬁ'ﬂﬂéé%%%éf'éﬁﬁsﬁb§9$iﬂlﬁﬁs

obt ai ned g’renDV|ng sol vent under reduced pressure. The obtai ned
solid wa?purifYed BY colurn ~CHAPYREPSYTapRYy, i AHLNOD? af ekl 2b8 11y

of) 2,2 -atiamaitony 5,15 adkineh3y( 1 agapnehyl ) - (d-cetamany| )theblpil@nyl
(592. 0 nnDI Ekp%)yleld was 68.0 % . Next, 200 nL of 20 %nitric acid
agueous S&Uon 0 64 nol) was charged in a 500 nL four-neck flask
provided w't hAapeheamﬁeaed rgzudgist atfomasrsd specitanettmbean21PsBs g

of 2,2" - iy dnQnta? aliaSh3161=342mRBLY bab duadapROtyl )] -show that

the obtained compound is a target product.

Appearance: a blown solid

MS (FD) (m/z): 753 (M")

Elemental analysis:

theoretical figures (/%): C: 82.93; H: 9.10; N: 3.72;
O: 4.25

actual measurement wvalues (/%): 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-1l-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 l-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 scolid

MS (FD) (m/z): 540 (M)
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bi phenyl (0.30 nol) was added gradually with agitating hard wth the
i nner tenperature of the flask kept at 20 to 30 C After the
addition and no increase in tenperature was observed, a reaction was
continued for another one hour. Then, the m xture was charged in 500
m. of cool water and filtered to separate a crude product. The crude
product was washednwh,ih.puic vater, dried and recrystallized with
hot ethanol. A recrystallized product obtained was dried under
reduced pressufr&eorRtdcabt AlaPEES 20758 gCof 72; 201 dit ny®lr xy-N: 5.18;
3,3 -dinigre55" -bis[3-(1-adamantyl ) - (1-adamantyl )] bi phenyl (0.255
ggléiagg éh?gdac §F§5mgaé%iemggth$§£heén(?%?PQZPi7§?§§yeéy é]&f}’N?he
2, 2" -di hydrioky-GB, I .-<i nitro-5,5 -bi s[ 3- (I -adamantyl)- (I -
adamantyl )] -bi phenyl (0.10 nol), 0.318 g of 10 % pal | adium acti vated
carbon (0.30 mol ), 273 nL of N, N dinethylformam de and a stirrer
wer e charged an@vagheatedexamp2s ©Fior 24 hours under a hydrogen

at nosphere. A <%%@.EEQJQS§§ iugi 91 _Wa$, E%Qﬁﬁﬁgsaﬂﬁéﬂfﬂo—aggﬂ—ﬂfs 3l

of ion-exchange water. ‘precipitate’ was colTected
filtratiof®: % SAditlatleddpmanty ot (Bon-dkenblgt-water for one hour
and dri edsdidert yigduGetepiassure, thus obtaining 69.3 g of
2,2'-dihydroxy-3,3'-gianino-S,S'-Eis%S-(l- o ,
adamant yi ) - ( 1- AdS¥BRTGFYT - BRPhBRYFOFAHOD nhe 13 ¢ H tipR 2. ¥
% . Appeadrtenceymritegies tanmie nBisexspett thaet 0y 2anabysj f abromo-
el ement al, anal,.y:sj r o] | ow., The. data show_that,. the, abtai ned
conpound 1@ ak%/lzérdaag%ngtrao ugg.'tbeApHg%ia)r a%acse: agé%f%ﬁmtgoﬁi/‘l& C'1\/% ?ﬁmo
(mz): 758 X'M¥), 7 'Btereangthapalydi sbiefenretinal (34Yumsly/ % : C
gg 821 E g i—o?xpk::eagaﬁgé afd 4e2hiact val RaswEM Y&l MeSy (4 s 1 £
7 and é%eméntal analysis are shown below. The data show that
the obtained compound is a target product.

Appearance: a blown solid

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

Elemental analysis:

theoretical figures (/%): C: 83.28; H: 9.78; N: 3.24;
0O: 3.70

actual measurement values {/%): C: 83.26; H: 9.78; N:

3.25; O0: 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-(1l-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 1L of ion-exchange water.
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3.66; 0: 4.27 (Synthesis exanple 9) <Synthesis of

2, 2' -di hydroxy-3, 3" -di am no-5,5" -

bi s( 3, 5-di net hyl -1 -adamantyl ) - bi phenyl > A synthesis was perfornmed in
the sane condition as in Synthesis exanple 8 except that 1,210.9 g of
3-bronp-1,1' - biadamantane (3.9 nol) was altered to 141 g of

1- br on- 3551 ; di nps:ayfll@eiagaat aR@s( 34 1Malded A&gearﬁfp@rﬁﬁﬁoﬁeSUkhénof
anal ysis_are shown bel ow

mass spectro anal ys nd el ement al

The data §%b¥?%%t 104 h]g i ne@RcBRpoBREE| é"aéeﬂfarﬁétf BREdurqur and

Appear ancéried blnmmi'ersoi:educ% @Ela)ss@tﬁez,) the40 o)y n4 8 oEl Bvreat a_;j of
| ot 79.96; H 0:

562" act vl P resct Sait H iR Y(/ nl%é ) &e@é’x H pgeﬁiiﬁl 755! 17; 0:

5.92 act ua1 rreasu ues
5. 93 ( Synkbhebsds(exadpianto)) -<(Sywtdmrs:3di ]-biphenyl (49.2 mmol; the
2, 2" - di hygy oxy-}a 3" g4li@nno-5, 5' - bi s(3-

(5 7-di met hyl - | -adamantyl) (3,5-dinethyl -1 - adamantyl ) ) bi ghenyl > A
synthesis was Pérftor med Li 9 Ofe thenmeobiaridiedi @n 24sbiia [4tHa-Bynekesky-

exarml e 84€1tﬁ31§—5@5 EBHT@’&O )Zikﬁxe%yq ofs, 3vhiarg3-ki1laahhadapeptane (3.9
was er

5 5- 7,72 aé‘ear%@%lﬂ llpf?nﬂ& aﬁc?a@nénffﬁ}?é (349 ‘fnBI Pf ABp&aPaniadina-
results oicirasscspectcorimin y afial 4Gi s madh) el energ aI Iﬁmal YSES aneN-

Droduct -\ el e B Dl S0P & AL (i Sy L gbsney 00 L
Elenent al r%FFFH\T@,KSY sfl@$11eoa@¢1| saltdtgdrets AUC” Cor8R4L2Godts uilder Na
3.24; O hﬁﬁﬂgben atmosphere. A reaction solution was filtered and
then added to in 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 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 vyield
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;
O: 6.83 .

actual measurement values (/%): C: 82.00; H: 8.12; N:
3.02; 0: 6.86

—

{(Synthesis example 12)

<Synthesis of 2,2"-bis[4~(3-hydroxy-4-amino)phenoxy]-
9,5 -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 ¢ of 2,2’-

50



actual measurenent values (/%: C 83.26; H 9.78, N 3.25; 0: 3.71
(Synthesi s exanple 11) <Synthesis of

2,2"' -bis[4-(3-hydroxy-4-am no) phenoxy] -

5,5 -bis[(3-(1-adamantyl)- (| -adamantyl))-bi phenyl> 42.0 g of

2, 2' -di hydroxy-5, 5" -bi s[3-(1-adamantyl )-(1 adamantyl)]-bi phenyl (58.1
”“D|) obt gii AedrbRy Sy NE hasi 35Kfugﬁéﬁéﬁtya§—%1ga@%mantyl)] -biphenyl

2- benzylo§¥§4 quoronltrobenzene (116 1), 32 of pot assium

car bonat e (£83% FHSE) Wféo%%?%ﬂedI@qw%ﬁﬂ%t%yP#oﬁh&nT&éhaﬁaoéysév?rer
wer e charged(snsadﬁﬁ)@thyﬂ_uwmn@mtﬁ a@ipal@dlyheat(ssl anemagilt,at @diah
135 C for_ 12 gurs%%nder ro en fl ow. reaction %olutlon was

filtered 4Ad oH G T DT o eRA o d VEraPT 146 Goirg 141
preci pi t age ofasl-dotdrectled oy meithyl atlamapt dhen (3G tratcdd | indteadf of

| on- exchangg, %"a%eé $f’r3 %Eeorﬁb"% P91 A& c4Rder 3" gdygegl pressure,

thus obtainin
2,2" - bis[4-(3- @mﬁ%ﬁr@m aiid reepheroxys - pheayspestsometry analysis

bi [ 3- (I - adamantybAc4 - aﬁﬂwsylaﬂe B RGN e A AR. ZTHHDBatEhghoW ehdt
was 84.8 % . Next, 55.1 g of the obtained 2 2' - bi s[ 4-(3-benzyl oxy-

4-ni tro- ph ﬁo&%ab%%mm@@d b S5 [23-HEEI8da PEROHCE- ( 1-
adamant yl )] - bi phgredra4e.: SaWEQbﬁn $64949 of 10 % pal | adi um activated
carbon (1.40 ),6%73 qL of y Mdlnethylfornanlde and a stirrer

re charged i Y % écd ér§ f1 ask and agitated at 25 C for 24
hdurs under a Hlydreogend aMadyphere A reaction solution was filtered

and  then added iuldiita of clozeXpn0e Wabesy, SgL1 9 781 oGPt ake

was col | ected filtration, €n agitatéed in L of on-exchange’
wat er foroan%t r one hour and drled under reduced pressure, thus

obt ai ni ng 39. 0 (&:t¥a12masurement values (/%): C: 79.50; H: 7.80; N:
bls[4-(3-$y€%p§%;4- no-phenoxy)]-5,5'-b|se3- | -

adamant yl j: a )] -bi phenyl (41.6 mmol; the yield was 88.8
% . Appearance and results of mass spectrometry anal ysis

(Synthesis example 13)

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

In a 500 mL four-neck flask provided with a
thermometer, a Dimroth condenser and an agitator, 46.2 g of
4,6-di(l-adamantyl)-1, 3-dihydroxybenzene (0.122 mol)
obtained 1in 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 1L of ion-exchange
water. A so0lid precipitate was subject to two times of
washing with 2 L of methancol 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 >

51



and el enmental analysis are shown bel ow. The data show that the

obt ai ned conmpound is a target product. Appearance: a blown solid M
(FD) (mz): 937 (M) Elenental 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 exarrple 12)

<Sypthe5|s Of %n? @'i[ 4oa3= gggkofi %g g%891?33n§¥ thermometer,
5,5 -bis(3- yl -1 -adanmant Ial syn?h was
perforned® llflﬁ‘ét%aﬁﬁn@@h%ﬁﬂ@l @ﬂdaém ﬁgtlﬁétsvm ﬂe§1 sOfexlanlplllbaIlql exeept

that 42. 06@ @f  BF @ta551um h drOdee z were
di hydroxy i s[ 3 adamant yl adama I )] hi phenyl 58.

y
mol ) was CBiRasdg (b ezgmexaus? yag H}eﬁydlﬂ%& ,gnd refluxed to The
bi s( 3, 5- diieddiywed - adamefitay ) - bighenyh (88. 16mmI),g W eh awasdi (1-

bt ai ned ' 8 t . f ' 141 f
b o A R ahe pa S eray] Phetesdlariiend o o - 1f
3- br ono- Indt b'ikedd:aimwaaamﬁ)t@an@drrbhi) repppeédangnteeaadovespkbsess, neiss
spect rom%&lr%mﬁ‘@' x%éé She 20y GLEJZ{E%%ELBQEQ' ¥3IS R 6o bel oy The,

data show t tarned conpound I's a tar get "product.
Appear and&s aCHPbof ébl 2d v (FDjh (and) flizfir(fﬂ/l )tO Rileprein atrystal

anal ysi s:tHdieosgbhated] gurRs (:/;’\@sta@ Ja% %bﬁcg €8 tNo ?tl%ﬁas Qf_

8. 83 act ual asurenent val ues ( :
8.81 (Synfadsing e¥diBl el 13 &8ynehBEPSLO ffollowed by drymg Bader

4 ]6 di ( 1-methrend yﬂn)eéls@ré)l &€ 460arhgxyrhyphesoxyinhenzeseodigchd or i de>

In a 500 0[11_ fou Izislﬁ BLQ OVI dggryj\ﬁoxy ghenoxy) benzene

anidht
dipotassium salt (0.095 mol; the vield was 95.0 %).
In a 2 L four-neck flask provided with a thermometer,
a Dimroth condenser and an agitator, the obtained 62.5 g of
4, 6-di (l-adamantyl) -1, 3-bis (4-carboxy-phenoxy) benzene
dipotassium salt (0.09 mol) and 200 mL of 1,2-
dichlorcethane 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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thermoneter, a Dinroth condenser and an agitator, 46.2 g of

4,6-di (| -adamantyl ) -1, 3-di hydroxybenzene (0.122 nol) obtained in
Synthesis exanple 1, 38.8 g of nethyl 4- fluorobenzoate (0.252 nol)
and 300 nL of N, N- dinethylformam de were charged. 42.1 g of

pot assi um carbonate (0.304 nol) was further added. After agitating

at 135 C , r tion_solution filtered and filtrate
was addecf}gé; ooé%mtgs&ce}%dz Cfg\?ogg(&i 3%- gxg gésg p%@%ﬁ' A solid precipitate
was subj ect tofPmearianes:of ligkhi yel Wby hs@lid of et hanol foll owed by

dryi ng under ggdyeed pressurgsgt (99 C for two days, thus obtaining
64.6 g of 4,6-di(1- adamantill )-1, \‘3 bi s(4- car boxynet hyl -

phenoxy) benzen&leBerdslndraly$ksyiel d was 86.1 % . <Synthesis of

4, 6-di (1- adamaghygbYetigdabi st Aneardoxy+ phepoxy)henzeng . .di gotgssiam

salt > 5 a2Lg -neck flask provided wth a thernoneter, a
Dinroth ébdr&élﬁsér a?ng'%;n agitator, 1 L of n-butanol and 65.9 g of

pot assi um hydr extdel( 8&a4urehedtnovylwes e (/ehar ged. 7Thes m ¥:ur €. 28BS
then heatgd angd 7r5e_f Ioux%d 50 be dissolved. After addition of 61.5 g
of 4,6-di(1- adarfdntyl )Z 3- bi s(4- car boxynet hyl - phenoxy) benzene

(0.10 not) which was obtained by repeating the above process, the

m xture was hegbgfrapdiselliyed fof) 30 mnutes. Next, it was cool ed
in an ice bath and filtered to obtain crystal thus separated. The

crystal was suBfEethesiswelt idwss & (3 jimvegr hailt-A -2 demeh tetlhanol , 3-
g gl i) owedf}iif (glr—wgri@lds;@dd@he}loklggiu?ﬁdegéeai@mo%id&o rC}: t hus Bbt ai ni ng

.0 g of 4,6-_di(1-adamnt -1, 3-bi s(4: carboxy- phenoxy) benzene,
di pot assi um saf't S{(BFgﬁglﬁD‘i’%{stﬁﬁ%rg?gf‘%‘gV\fa% 1'915?0&/@5;9‘. Gopgthlen as in
f our - neckhfel &sknigrend gleezanp e al Bhexoemtt ethat a4 © 2 gt hfcohdénse(l-and
an agita bt;aixn
oo (1 olamatG g 208N B bBhoene (0127 FRk)ena® ALRSLAI T
salt (0.09-Fol) arfl 200 of of 1425-diéRi oroemdramel weradaran gel) bndt
cool ed t@iBydrokiBenzenef (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): 711 (M)

Elemental analysis:

thecoretical figures (/%}): C: 74.25; H: 6.80; Cl:

b 9.96; O: 8.99

actual measurement values (/%): C: 74.23; H: 6.81;

Cl: 9.98; 0: 8.9¢6

{Synthesis example 15)

<Synthesis of 4,6-di[ (3~ (l-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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thionyl chloride (1.5 nol) was added dropwise at 5 C or below for
one hour. Then, 1.5 nL of dinethylformam de and 1.5 g of

hydr oqui none were added therein and the m xture was agitated at 45
to 50 C for three hours. After cooling, crystal was renoved
therefromby filtration and washed with 50 nL of chloroform

Filirate god yashinge Solatian, WBsccondensed Loget her .under rigduged

pressure at 4l rési dué’” obt'ained was Subject
times of REkBEad G ared Uirl tqhertqrr@tqmranhzoothusobbﬂaenhw 3éthey.of

D et hyl ef herg 4 13@%%%1&@%1 3('1—%&%&%8%%95‘?5![ 3L89Hg§£’io£yk§é§i’éﬁet 0

obtain a sem solid crude praodu sol1d crude product was
washed wi {4 of &P Ly- ﬁé??aﬂée&ﬁdwaﬁeéﬁy&a Fized with diethyl ether,

thus obtaini ngn3&t9 @ @knthesis was performed in the same condltlon
4, 6-di (I -adaman

bi s(4-.carpoxy-pheno benzene di
(o 0500 ol R e R S e B A e T G o8 b b
spectr orreadqmarwmsﬂs, 3—aind1yeilrean®m>teallzeaagl (PS rlszam}ls havas gﬂlmntedrheO
dat a sho 2t 0] i ne Q n |sat roduct
Appear ance ‘a Ié %I I %vtl\}%sol :%5’% m%%éD flfr? g% %ﬂ)ﬁanﬁ’ )mshjfél
anal ysi s:addneortetd dmlfﬁ—gi;mgrmen@en% 28(0 HiL28. 15;m@l}, 10.81ys0:

27% sty oo Yy 18 P £330 8

4, 6-di (3, @W%Weﬂoﬁd&%ﬁﬁﬁ% dlfl?héorbiigm car boxy- phenoxy) benzene
pchl oride> A Appbaeah&ew@&dpﬁrefsmrf%d dfn ks S@@@c@ﬁtﬂbﬁﬂpna@élwls

Synt h xcept that 46
adgnamyl e X exa@ﬁ&&‘i fél%e WHDP%J‘MS aw?%r%%t? Sheg Bt of

4, 6-di (B,ﬁ}dlatﬂidlyied C@d@mnuyll)slﬁBtadghydpm@benzene (0.122 nol).
Appearance andppesylLi.Ql gass,speglipiptds Apal ysis
MS (FD) (m/z): 924 (MY)
Elemental analysis:
theoretical figures (/%): C: 77.98; H: 7.42; Cl:
7.67; O0: 6.93
actual measurement wvalues (/%}: C: 78.02; H: 7.46;
Cl: 7.62; O: 6.90

(Synthesis example 16)
<Synthesis of 4,6-di[(3-(5,7-dimethyl-l-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(l1-
adamantyl) -1, 3-dihydroxybenzene {0.122 mol) was altered to
892.6 g of 4,6~di[(3-(5,7-dimethyl-1-adamantyl)-(3,5-
dimethyl-l-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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and el enmental analysis are shown bel ow. The data show that the

obt ai ned conmpound is a target product. Appearance: a blown solid M
(FD) (mz): 711 (Mt) Elenental analysis: theoretical figures (/0):
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 hesis of 4,.6-di[.(3-(1- mantyl ) - (1 -adamantyl )] -
1, 3-bis(4-car bf)b%%fn%ﬁg%gx%%ggﬁgggé di chloride> 121.9 g of

3-brono-1, 1' - bith¢arettiane (Béourmm®l )(/%9.58C:g 8. 8] 3- di:hydr-dxybedkene
(87.0 Mmof)gg 2 Mg ofgtoluene and a stirrer were charged in a 300 nL
recovery flask. The_ mxture was heated and agitated at 130 C for 24
hours under nPCréGen MFBWCSRE] | Halags oY &) ned by 7BedBvi iy ald- 38/
sol vent umders resguaed qoriessure. The obtained solid was purified by
col utm chr omat ogr aphy, thus obtaining 37.4 g of
4,6-di[3-(1l-adamantyl)-(1-adamantyl)]-1, 3-di hydr oxybenzene (57.8
mmol ; the yiel dSwathe6id &xampext]l7p synthesis was performed in the
same condition i nt hesi,s -ex le 1 ept_tha 6, 2 of .
a6 (1 adansion ety by & dym e iRk Ty B abrS b dendrBefbaic
78.9 g ofaairk dintheligwidie, 6- di [ 3- (1- adamant yl ) - (1-

adamantyl )] -1, 3;di hydr b en . nol hu jNi ng:

4, 6-di[(3-(1- aggm%w Wlﬁan%ﬁ%lgl %%g £ 3%5‘52‘4- i’_cré’slbltgiéfj DRERED )2
benzene ditHIRITESL AFpEIFEREE SRBEBSEIt 3n8f afmdgispeeEy ofbt Pyg Of

R o o WA e Al v L

sol 1 NSTHEIY niz) 05-825 (W) borPeneniaichng b ol © 203"/ 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 the
reaction solution reached room temperature, 100 mL of ion-
exchange water was added slowly. The reaction solution was
charged 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 mL 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 mlL of dimethylformamide and 1.5 g of hydroguinone

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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theoretical figures C 77.98; H 7.42; d: 7.67; 0: 6.93 actua
measurenent values (/%: C 78.02; H 7.46; d; 7.62; 0: 6.90
(Synt hesi s exanpl e 16) <Synthesis of

6-di [ (3-(5, 7-di met hyl -| -adamantyl)- |
(3,5-dinethyl -1 -adamantyl)) -1, 3- bi s(4-carboxy- phenoxy) benzene

d'Ch'Or'd§81£%§&@tﬁﬁ§'éoﬂ@én@@&fﬂhﬁgg &@dhﬁ%ds%ﬁ%s%ﬂ@@'khpn4@5 tNor
Synt hesi s_exanpl e 13 except that 46.2 g o - adamantyl)- 1,

3- di hydr ok§Benzend eorffz%)o%%lrm e‘f%%i ﬁBbJQQ et@ grwo timés of
4, 6-di [ (3ekbrdceh dretdwydi - £iadanendyl 9i€8, 200 ml, of diethyl ether. A

dlnethyl-l-ada yl di roxyben 22 nol

and resul TE" b?nﬁﬁiscéﬁggtrdﬁgﬂ&g' ygé alﬁ%% Ye ety ﬁ 16-'lgyire
shown bel enheifhef data ahomekmaactthendbralmeducedpopmdsssra targ@he
product . e ) 3 5

Bl oot al S hary ErErer g BFPARPt {Fan Baled TR afed 3 A pne"tng
0: 6.18 aé@@eys¢ﬁ%ﬁ;ﬁ@ﬁnﬂﬂthuﬂuﬁﬁhxy(ﬁﬁherc tP@s79btRingng039.41 g of
6.82; O: @ 194 {fiwgégﬁﬁﬁ% F%ﬁﬂd%éBEL9<§¥%Hgﬁéh§ogtz acid dichloride

2, 7- dladanant orene-9, 9-bi shenzoic acid dichloride> In a 500 nL
f our - neck (P %nn?ﬂ&iWQQ4ﬂe¥a%Iﬁ§rﬁoﬁéter a Dinroth condenser and

an agi tﬁtor 4‘E,p?>egir®fnce2,a}rcﬂlﬁiﬂ§i¥ﬂﬁd§ ydﬁlxu@égngp(@céﬁaﬁeﬂﬁpl )anamyawe]g
i n Synt hesi 5 0 Nnzoi I 203 0]
Eaton's r%%%e% %Hﬁé%w%péiX%%%é§ﬁfﬁ %Eﬁﬁ solég?oﬁng snéw that
disphosphotiis @mﬁﬁxnadkgommuundﬁwwgedaa@@th@abddcat 150 C for 12
hours under a nj t.ms reacti on sol ution
reached roon1t%’ g%%?ﬁcg n% §Q§E% ?éﬂig& ggfld
(FD) (m/z): 712 (M%)
Elemental analysis:
theoretical figures (/%): C: 79.31; H: 6.23; Cl:
9.96; 0: 4.50
actual measurement values (/%): C: 79.34; H: 6.26;

Cl: 9.87; 0QO: 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—-1l-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:
8.23; 0: 4.17

actual measurement wvalues (/%): C: 79.75; H: 6.80;
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exchange water was added slowy. The reaction solution was charged
in a separating funnel, then extracted three times wth 100 nL of
ethyl acetate and dried with magnesium sulfate. Ethyl acetate was
renoved therefrom by nmeans of an evaporator. The obtai ned crude
product was purified by columm chronmatography (hexane: ethyl acetate
= 4:1), thus qobfaipging B¢ 7 g of

2, 7-di adamant yl f| uor ene- 9, 9- bi sbenzoic acid (81 nmmol; the yield was
81 %. Ina 2 L four-neck flask provided with a thernoneter, a

Di nrot h condensggyrafik=dr aghtgter 19%4.7 g of 2, 7-

di ad tylfl -9,9-b I t ai t
aLgvgnﬁgtﬁod ;n n SRS o%gg gfgigﬁfgioéthgﬁggaépep EﬁéggiapgﬁayT?‘
cool ed t0207€d11?8a&ampnﬁykfﬁﬂﬂqdrqﬁﬁ atiictié or@ e nol) was added
dropwi se at 5 %Ogyrltgl%% O%a%”%e@%%rmednfgnth% gaﬂkdgéad%tlon as 1

di et hyl f or mam de -an rogqurnone " were a herei n an
t he nlxtutbem§§n§9ﬁ§a§eﬁxamp45 ﬂd35@KCQDﬁoth@hréé Bowr sof Aflt erdi (1-
cool i ng, £&£ﬁ£§£%PP—YW§LdFﬁ?&fBﬁ?H%ﬁﬂ@%req@ H@2r%ﬂﬂwe &égséﬁiergﬁeto

crystal was loroform Filtrate and wash 1 ng
55 sol uti 6% has ¢bndeffed nderdd Enscagapitads Gruogengodcoopisphgrol

and a resbnu@l@@aaiﬁmgyﬁﬁﬁbgﬂgngggmgy@ gwo times of extraction and
filtration with 200 of rgf Q{hepf senlso{ld c ude B ?duct
was obtained b 395%5% ﬁﬁgu et 1PN aPeXt T ST bRdEPArétdited
pressure. aﬁ&eelsmemﬁaﬂlahaﬂyHMs;Hmﬂhﬂhowma$am@ahedTthdadaledon hexane

and recrgﬁéa$$ fﬁ%#Mé&h }ﬁgpék%%;Q% eEhB§08§E§|nlng 39.4 g of

2, 7-di (I -adanman uor i“sbenZoi ¢ - acl ichloride (55.4
mol ; t he yi el APESAGSCE:0R. lAEbéavahé@Waﬁ@ﬂ¥@sults of mass
spectronetry ang Y§ig  (and) elgggnQQf)analyS|s are shown bel ow. The

data show that __the obhalne npound is a target product.
Appear ance: a IFigReNS) Iéﬁﬁéﬁﬁﬁﬁ MS (FD) (mfz) : 712 (M+) El enental
anal ysi s: theoretical figures (/%): C: 79.09; H: 5.85; Cl:
7.91; 0: 7.14
actual measurement values (/%): C: 79.14; H: 5.89;

Cl: 7.87; 0: 7.10

(Synthesis example 20)

<Synthesis of 9,9-bis[4-(4-carboxy-phenoxy)-phenyl]-
2,7—di(3,S—dimethyl—l—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(l-
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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theoretical figures (/0): C 79.31; H 6.23; Cd: 9.96; 0: 4.50
actual measurenent values (/s): C 79.34; H 6.26; d: 9.87; 0: 4.53
(Synt hesi s exanple 18) <Synthesis of 2,7-di(3,5-dinethyl-I-

adamantyl ) fl uori ne-9, 9- bi shenzoi c acid dichloride> A synthesis was
performed in the same condition as in the Synthesis exanple 17
except thpt 44. 9 % o]f 2, 7- di adamant y1f | uorenone (100 mml ) was
altered t04550 21) go 2, 7-di (3,5-di nethyl -1-adamantyl )fl uorenone (100
nmol ). Appear aachaﬁ]d regsulteseat: mesksuspedtBomettry ahal§si $l: ahd3Z;

el enent al-;anaf yszl S Are. s,?own bel ow. The data show that the obtained
conpound |s a target product. Appearance: a blown solid M (FD)
(mz) . 767 (M+) Elenental analysis: theoretical figures (/0): C
79.77, H 6.83; S%theglg?)exg)mpffe 11 )act uaI measur ement val ues (/0): C
79.75; H 6.80; 21, 0: 4.16 Synt hesi s exanpl e 19)

<Synt hesi s of §SQHBF§FJAS 4°§ar Bo®y - Bﬁérﬁdﬁyjjaﬁﬁ%ﬁﬁqhenoxy)“Phenyl]

2, 7-di (15a,c$arw1tsw3)- fi-ueenas t¢lghl orkdernaAt gy Ni hespiser@s perforned in
the same | as in the Synthesis exanple 13 except that 46.2 ¢
of 4, 6- dlcf r?tyl) 1, 3-di hydroxybenzene (0.122 nol) was altered
to 75 5 g of B gydtbésaslanaatyda:)fd)m@nmgtlse tnasmﬂqexmhdlmm:almdmn
Synt hesi e-an | t JrBs p t

anal ysi sSc @(%&e‘% égpgg%éﬁ;% :nga%eer LE aQ{ %’hg gﬁi (ﬁi/

t he obt aiagedasdygounid 3r§11§Yﬂ§p§§bepZ@dact(0 A@Be&t@&hcefasa al;tg';mec%/etm ow
solid MgglED) @ 2)hs 8962(Mynydroxy-5,5" -bis[3-(1-adamantyl)-(1
| adamantyl) ]-biphenyl (0.122 mol) obtained in Synthesis
example 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.

RAppearance: a light yellow solid

MS (FD) (m/z): 1,000 (M%)

Elemental analysis:

theoretical figures (/%): C: 79.26; H: 7.26; Cl:
7.09; 0: 6.40

actual measurement values (/%): C: 79.23; H: 7.29;
Cl: 7.12; 0O: 6.36

(Synthesis example 22)

<Synthesis of 5-(Z2-{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 acccrding to the method mentioned in a
document (¥. 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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El emrental analysis: theoretical figures C. 79.09; H 5.85; d: 7.91;
0: 7.14 actual neasurenent values (/%: C 79.14; H 5.89;, d: 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
perfornmed,in the sa ondition _as in e, Synthesis exanple 13
Dot it (et AT LAt AR Y L 15 BB Ry o RO DAt
(0.122 nol) wagnakt ér @dfbor-82cl§ dfiask provided with a thermonmeter,
2, 7-di (3,5-4i | -] - ntyl ) f.l.yorine- - bisphenol (0,12 ).
Appear ancag %n ggguﬁotng%g%g%ésé )élﬁé%t Pire rgiL/g%ng §§| %nga%rgl éé%le%aei{r?%’l
anal ysi s s sdwdipeitbyl Phdromod sshothahate (hedddtmphed Tohppund

is a target gHOAMChARRGARANGE DAk GBY) Yeb! oy sol b d LFD)cdHZ)
: 952 (M? i I errentapl d{%%al ysi g: theoreti cé ?I gureés) C %%@8; ke 6. 35;
a: 57 7UB04 6. 7olict uBNdnealtirebrentd valtdes £hey : obtaipeds;
2-22;b.(]i5?§ﬁ§%?d3ma@ﬁaﬁe($¥DMEQSh?f?xﬁgpéecBéigé@W@ﬁ@eﬁiﬁr@ﬁen was
, 2" -bi's - cal baxy- phenoxy)_-.phenyl | -
5,5' - bi S%E?S(Sfcgdd'rrré:rﬂ yl%)h-e( 1-54dskant vl TReBi phehyl ™ cAf or fefegdmpted
synt hesi s miges: hyarafrdmee chnidn 20e rgan®ef castdydd ey d e Eyrd heddesd
exanpl e ept_ t 4 -dji(2- . .
cdamant vi ST S e B e (B2 B e 4P RRL TR s of
2, 2' - di hydrteages, srasip3d - bufaerabhy | F14dk adamaneyhpprbi fhényd of
(0. 122 mpl3)croRidined it iBHAURASISho AT 1 ARREAT aNF AW 7 &seH i S
off mass spectronmetry analysi s ]
was quickly added and the mixture was heated and refluxed
in an oil bath. Then, triethylamine and pyridine was
removed under reduced pressure to obtain a brown wviscous
solution. The solution was added to 500 mL 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)ethynvyl)
_ 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-butanol and
226 g of potassium hydroxide (85 %) (2.72 mol) were

charged. The mixture was heated and refluxed to be
dissolved. After adding 120 g of the obtained 1-(3,5-
bis (methoxycarbonyl)phenyl)-2-(l-adamantyl)ethyne (0.341

mel) therein, the mixture was heated and refluxed for 30
minutes. Next, it 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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and el enmental analysis are shown bel ow. The data show that the

obt ai ned conmpound is a target product. Appearance: a light yellow
solid M5 (FD) (m(z): 1,000 (M+) Elenental analysis: theoretical
figures C. 79.26; H 7.26; d: 7. 09 0: 6.40 actual neasurenent
values (/9%9: C 79.23; H 7.29; : 7 12 0: 6.36 (Synthesis exanple

) ol g iamalie il ool alls B "o

di pot assi ks hltas (917) Bynt hesi s of 1 et hynyl adamant ane
1- et hynyl adamarmqne was syntdigsizad f rom 1- br gypadamant ane5a@§9[rpll ng

to the rretcg_j t| oned |n a  docunent (Y. Okano, T Masuda and
H gashi mf ma“?] WehhYng ) pSopREnaddtence: 2Pt yner TERBNI sty

Edigign; a%&ﬂinﬁyl etﬁ?ﬂil p@so@ﬁ%ﬁa2537bc%§zal ﬂé%ﬁ%uﬁ 81t

i s(me ycar - nty rom

di met hyl 5-br orml s§phcf a1¥ %% Fﬁ %nq_ntr)éu tﬁ’é@lﬁﬁl dﬁg%}%qdé:d 1% a
t her nonetdimotas Hium o4l tcohdetser mod) nicbitadeadi abetrepiyes atils amlved
agitator, Y, t t |

of tri phlennygéphosp |n2E%JO] %6%%{%';%’38392%& 5 ig%éggr r{%)logd1 d% 15(9
(0. 00144 THolberandaw26 t§ ofremegeobtiaispddble emhyhstradarrahtaml(O/MOI

mot) wer ey gadard fiid oges \é(@%iedpac%&e‘éhié't @ﬂka%aftlea% gheny 375
nmL of deh drated trlethyl am ne and 200 nli of dehydrated gyrldl ne

were addedth h@FditAtARE -t hePri REGFEPHARTEY t51ddl awasdi skbRVRED AYX er
ni)t rogen fids rpassed and d 4 hend lagg oy anaeviowWing 0 wshing with

dichl or ohi triphenyl phosp al l.adi um 27 ot )
qui ckly gL ((? (?ntgﬁBeI B uraélcglaj)s HH tét?rénd%?‘gf gﬁ:@&nq Sa?%]t?flwas
bat h. Théﬁlaﬁwwﬂdﬁﬂiﬂmeﬁﬁwnﬁi@Wr5@|n@,mﬁhus obtaining 6.1 g of 5-

(2-(l-adamantyl)ethynyl) isophthalic acid (the yield was
99.5 %).

Appearance: white powder

IR:

carboxylic acid: 1,710-1,680 cm™*; and ethynyl group:
2,260-2,190 cm™

Elemental analysis:

theoretical figures (/%): C: 74.06 %; H: 6.21 %; O:

19.73 %
actual measurement values (/%): C: 74.12 %; H: 6.14
) %; 0: 19.74 %
{5) Synthesis of 5-(2~-(1-

adamantyl)ethynyl) isophthalic acid dichloride from [5-(2-
(I1-adamantyl)ethynyl) isophthalic acid dipotassium salt

In a 2 L four-neck flask provided with a thermometer,
& 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 mlL 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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removed under reduced pressure to obtain a brown viscous solution.
The solution was added to 500 nL of water and filtered to separate a
solid. The solid was washed with 500 nL of water, 500 nL of 5 nol/L
hydrochl oric acid and 500 nmL of water each two tines and dried under
pressure at 50 C, thus obtaining 121.5 g of 1-(3, 5-

bi h b (1-a 6
0)° (3 Syihest brPEPH i CERRURT RIS ES ebfe dbfatadTge"
di pot assi temeagd By o itS; ®n and washed with 150 mL of chloroform.

b'S(”Etho?ff@fQQQyéﬁ@hQQXﬁin& §51@9§HR“&¥£)8hHagﬁsé@ @oée£389uﬁn389k

flask provided wth a thernoneter condenser ~“an
agi t at or , Tgiiced W%’iﬁ%ﬁ)latar@ o1y 6 Sporadsitim Ryirérede ree5dug

(2.72 nol &agveéﬁbj &bar a@dtwar heimkxt yrecwBsaheadgdagddrl et buxednt RibR
dlssolved ﬁ d? of t he O%ﬂ |neg 1-(3, 5-

bls(neth %5 Ph )e ?ﬁ.aﬂ%ﬁﬁ glfé ﬁ§n@a§oFgﬂiveﬁDﬁf0m an
t herein, eimm&nmtwm@eMBSeﬁmwé@dpfémbmféIUdedbtﬁﬁnEQ sﬁhﬂﬂbesd bbgﬂe
it was ¢ e an..i ce bat h.and flltered obtain at.e

¢ v cqglef p atoe haLhand CLLEeteduste 2Bt 2L 0 RLECLRLELed e
f ol | oned by ekr3ting @n@errepmfsEa&k&z&d60wtxhth@SebMyh|neh@eﬁBZ 4Bug

of 5-(2- (ébt%ﬂggm@txl )%et Byny.) s Sﬁ%&%ﬂ! & %‘?bghghQ% 238bHILEREE

(the vyield was ntheS|s
adanantyla)"é‘t yﬁ;}ml@éaﬁl@hérthe ¥érHAf Vam 39(@“ - adamantyl ) et hynyl )

ophthalic acm@p@bggh@@sluﬁhgglﬁoﬁd@rg of 5-(2-(1l-adamantyl)ethynyl)
isophthalic ac%%_ di potassiumsalt (0.019 nol) obtai ned above was

di ssolved in ‘mL of ion-exchange water and filtered with a 5C
filter paper tcardoxydicnscldikl e cmtidéetdes5 nbl 8o0-1hyddockinoti ¢ asdd

S0l 1 8 wes SO haH B G2 dRheh 1 s Subject o tap ties of
washing with MS (FD) m/z) 290 (M'-2Cl)
Elemental analysis:
theoretical figures (/%): C: 66.49 %; H: 5.02
19.63; O: 8.86 %
actual measurement wvalues (/%): C: 66.41 %; H: 5.08

%; Cl: 19.70; 0: 8.81 %

o\°

; Cl:

(Synthesis example 23)
<Synthesis of 4,6-di(l-adamantyl)-1,3-bis {(4-amino-
V) 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-adamantyil)-1,3-
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i on- exchange water and filtration. The obtained solid was dried
under pressure at 50 C, thus obtaining 6.1 g of 5-
(2-(1-adamantyl)ethynyl)isophthalic acid (the yield was 99.5 %.
Appear ance: white powder |R carboxylic acid: 1,710-1,680 cmi; and
et hynyl group 2, 260- 2, 190 cm-1 Elemental analysis: theoretical

figures G);dé %oH, eneld: / ual vatugs
C 74.12 % ﬁg%tﬂo %% 2@3?%83%(5)479%% ei's @ %(nglé{ s V85
adamant yl §&t hynyl )i sopht haI ic acid dichloride from][5-(2-

(1-adanantyl) etdaxryl )ih sephgbal ixg, a%@!odéﬁpt asisddim sabt 11y ap2 Lthe

f our - neck flask rovided with a therno enser and

n
an agitatPLAYEA g of 5-(2-(1- a@aﬂéﬁ??ﬁ@?‘ﬁ?ﬁw }sﬁdﬁ%?}é‘?l%ﬂéﬁ?a
di pot assipmnmht Hehzdhe MOk . 6btraidied aboye agﬁdo‘EOOlmLfofpalladlum—

ghlzo?: ggl% %qe)mrerbOdggag@? ng\nd COOl d tOofnbel forO%nehlﬁ ﬁYI

Then, 4 ndllrmétlfmlrfeiﬂnalnfmermcdjeaaadmrgrOMehgedrcdmng@@nand/\/ea@l’added
therein apd agitateg gt 4p \%ﬁuﬁg Qn{ rth e@/d éﬁﬁ‘o%ﬁ%tratu A

cooling, crystal generated e coo
and was he’éIeWEJIfPTZLSQOhEEtbﬂPH chiagr Cﬁld-l‘tmr‘EdFl ang atéean@dﬂﬁsihlfﬁg $ollut#Bn

was condef&ede};&gﬁid&erwaaeﬁr r eguced pHeRS U -a rat @ Ceri1kessd 3189
t he obtaiped resjdue was supject to tvvo times of extraction and

filtrati it io3oo therragh 484 gt Herl oF et PR TERMRIGNIER F¥0ERE
froman axitlent tndehdedugsed préssunsdedr obtdibed $RWsSUred Ccthde

et e AN g A I M L, A e
5- (2- ( 1- aetzareontyiDeatzdepey | (8% ophtdedl:i the yleld was 84.9 %). -

- 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): 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; 0: 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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acid dichloride (the yield was 19 % Appearance: white powder IR
carboxylic acid chloride: 1,800-1,770 cm1; and ethynyl group:
2,260-2,190 cm-1 M5 (FD) (mz): 290 (M+-2Cl) Elenental analysis:
theoretical figures (/%9: C 66.49 % H 5.02 % C: 19.63; 0: 8.86
% actual measurenent values (/%: C 66.41 % H 5.08 d: 19.70; O:
8.81 % ( S € e <Sy S| - -

4,6-di ( 1%%%?@? )%‘ﬁﬁ, %‘i by %@11- L E%ﬁee p%éean%lﬁ“b T e W e te Ve e
recovery ¥ ask, sgpapaging L£wBuEl addnasegdyn | hyddicsidieox ybenzaneed

obt ai ned dne WY hesi g5 %%aqﬂie?ﬁ G28. kHowl v ¢4s25808kct to three
4-fluoroni trobenzene (122 mmvol), 32.1 g of potassium carbonate (233

( )
mol ), 180345 AT RN H ST il deb i etisth ra et s e2Rhaft e
The m xtwirtth Wegathees Begn angduagatat ed akcthgd Caleratd haws dadefed
ni trogen flow A rﬁgction solgftion was filgcered apd_ then added.to 1

L of i on-BXCHTIE waY ef'C285) 14 pPRciPIEILE - Oha bl fedtietfihyProduct
filtrati aotaihesd agi wased ipurliflieaf | oby exchduge wat ehrdmwatogeapiowr

and dried I e ressure,. -thu taini : 0 _
4, 6-di (I -% arrg{let 'yelq')qlﬁ, %—Ce%f%%i s( %nll )t’p gc-hg%eﬁ%%ﬁq%gﬁgesﬁle'gz( 4(%.%f szb? ;
t he yi el dliwds BERmpntydflupeacs300 Onbisdéovriyifehsk(829. nmgl bf i
obt ai ned ¥ O-iyls adamgnt yl) -1, 3-bi s(4-nitro- phenoxy)benzene (46.8
mol ), 1.49 g of 10 % pall adium activated carbon (1.40 mmol),_ 273 nL
of N, N- di net h@PPSPﬁﬁﬁFﬁeaéﬁd rgsglitsr & S &%W%ﬁrﬁég?@%%ﬁls at
3\2 C for 2@ wnsentzdenna 1fpdsoges naaapbelsw. A THEaGAtHNsHO) UEh DN
s fil tec[heedO n:%f ré%n %dded tdo.:é L %f ign-exghatnge water. Solid

precipitate was collette§pye += @ warget product.

Appearance: a blown solid

MS (¥D) (m/z): 617 (M)

Elemental analysis:

theoretical figures (/%): C: 87.62; H: 7.84; N: 4.54

actual measurement values (/%): C: 87.64; H: 7.87; N:

4.49

(Synthesis example 25)
<Synthesis of 9,9-bis (3, 4£-dicarboxyphenyl)-2,7-
diadamantyl-fluorene-dianhydride>
In a 500 mL 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 L 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, 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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filtration, then agitated in 1 L of ion-exchange water for another
one hour and dried under reduced pressure, thus obtaining 22.3 g of
4, 6-di (1l-adamantyl) -1, 3-bis (4 -am no- phenoxy)benzene (39.7
nol ; the yield was 84.9 % . Appearance and results of nass
spectronetry analysis and elemental analysis are shomn bel ow. The

data show th t he ined c aund, i s a tar ro
Appearangé %&b own §P%§ ee %ﬁgé F% fgvﬁﬁ? ntaFOlumn
analy3|s ChﬁﬂmﬂQQQRﬁﬂhﬁ|@hﬁxaneCet&y139ceHaté 914: N}, StDOs obtabnizdg

act ual nt .val 74
(SyntheSIS exa Ieo§4 qﬁ ﬁ? (3, Q d?%e%ﬁyalhgngﬁ y 7 élgéamgnt§1

2, 7-di (| -Bleemrang ) )0 f%@}oénet@egymeémwaanﬁprﬁe%b In a 500 niL

f our - neck flashem;owﬂedaw hra sdihermiet 8bpafall 8T Ghhy qongdessedeand
an agitator of 2,7-di adanmanty Ifluorenone (100 mmol ) obt aji ned
in Synt hé&iid % MPTStEK7 Gy a1 LARPFi ABO( 3065 RHOF) CAREY 2680 nt %T

Eaton's r}:elagmtzi—(dﬂn%t\htﬂo-mtelmaynesal ﬁeawdamaﬂtﬁplrﬂlu@ﬂe@é 77.2
heat ed

di phosph
ROl (ub i A LG R i R o g%ca?ﬁorﬁOﬂﬁac%ed
roon1tenﬁwaﬁlpy;1dmm& @ncofl Oilomlexchanger G2raatieargad, atded séawndqg.

The reactdn SO was qgharged in a separating funnel and sodium
hydr oxi de was aéﬁﬁﬁgpt ereto so as to be pH 7. Then it was subject to

three tines ofTEREr&dts deew AMinDOoAL K6ft ey | Stckt bt ©fanBota$atim

)t h magnesirsRosafat e(o B oyl naegt at Wago r amowad hperefyar byqaeans
an ev3$orato and a crude Eroduct obtalned was purified by col um

chronato Q HBRXANEERt hl CRERLaPE TORT)EIMSsys SR etV S 1ROV of
2, 7- di (lpeadenand §tof | wbeerne=gifhrihics (4f amielfilng) E@dthed ; 16heml of

water was added therein, then heated and refluxed for
another six Thours. Precipitate was subject to hot
filtration. Filtrate thus obtained was condensed and 400
mL of 6 mol/L hydrochloric acid was added therein to
generate precipitate. 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 mi 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 mnixture 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 further

dried at 105 °C to reach a certain weight, thus obtaining
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yield was 83 % . Appearance and results of mass spectronetry anal ysis
and el emental analysis are shown bel ow. The data show that the
obt ai ned conpound is a target product. Appearance: a blown solid M
(FD) (mz): 617 (M) Elenental analysis: theoretical figures (/%:
C. 87.62; H 7.84; N 4.54 actual nmeasurenent values (/%: C 87.64,

H. 7.87; bl 9 yn hgs t _ _
9, 9- bIS(3 dlcgrbégyp e%y*? §¥aﬁm%f%%¥g rf%ﬁh%ﬁﬁagrehe 8%3%%?3PF :
In a 500 KLupsEme netknhydsider Giléd wolh &heherieddewes, 84.- D ﬁfﬁoth

condenser andfﬂbpﬁﬁﬂéﬁdH1aﬁﬁ5f%§hEHs @f7mgg§dégae£¥b&599peaaaqYSls
(0.148 nDI% obialned nan%%§he5|s exa | ene
s

(0. 444 noPPt Rt &BeRt %Js%)a%cﬁ%@ RS sy Ea{faﬁ dakaagbatr (hrat

w % net hahesulbt@m@da@mb@mdjtwra Qfar@leﬁh@i@la@rcﬂs pent oxide) were
charged and he§§ed at._150 C f P% ngf?s under a nitrogen
t

at nospher e. Af PSR TAEEE T 6n 148 Batfeddr oom tenperature, 30
mL of ion-exchdfye Rt mAms dddedMs) oW y. The reaction sol ution was

charged in a sep: %%%#E%gTa%%q sﬁs t hen subject to three tinmes of

extraction with acetate and dried with rmagnesi um
sul fate. Ethyl th@@ét&é;tl@a\ﬂoas?lugelmeed/%her@fr%% BY; ngans. &; an: 13.21

evaporator and ;32 %k%@%x%h%ﬂ%cbaﬁgéé'@?d vag. pyblﬁsedﬂbysc@%una
chr omat og gp?% (hexane: et hyl acetate = 4: ), hus obtaining™ 77

of 9, 9-b 4-di net hyl - phenyl) -2, 7 dladanantyl fl uorene (0 12
nDL; the yield was 80 9 %. Next, ina 3 L four-neck separable flask
provided wth % rm__)ereterm ? g tator and a reflux tube, the 9, 9-
bi s(3, 4- di et hy PYJH ﬁﬂ)s S*318i-Sdarant yl -fluorene 77.2 g (0.12 nol),
89.0 g of pota§§W@¢b§@nﬁanganéte (10.3583 srBl, },~dicarboxyphenoxy) -4, 6-

bis{(3-(l1-adamantyl)-{l-adamantyl))-benzene-dianhydride>

In a 500 wmlL four-neck flask provided with a
thermometer, a Dimroth condenser and an agitator, 35.9 g of
4,6-di[3-(1l-adamantyl)-(l-adamantyl) ] -1, 3-dihydroxybenzene
{55.5 mmol) obtained in Synthesis example 15, 19.0 g of
dimethyl 4-fluorophthalate {(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 L 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-
adamantyl) - (l-adamantyl) ]-benzene (50.2 mmol, the yield was
0.5 %).

In a 2 I four-neck flask provided with a thermometer,
a Dimroth condenser and an agitator, 500 mlL 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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L of pyridine and 100 nL of water were charged, then heated and
refluxed at 100 C. After the beginning of reflux, 38.7 g of potassium
per manganate (0.245 nol) and 160 nL of water were added every 30
m nutes, a total of four times. Wen five hours passed after the
begi nni ng of reflux, another 160 nL of water was added therein, then

heated a f ot h Si rs cipjtate ; ]

to hot ?ﬁ%ﬁ%%@q I'Rcé{qtzregl% e tﬁ%os o%?g?ﬁedw&géﬁcow&sﬁse%f%go%%
of 6 nol /1eRRAR G| 6REc AROVE wasoaeided ther dlikture geaer dtaated and
preci pi t afe&r1 (hhey PESST Bt atswass obtpéped By Jdd tEabiea and dhefce
dri ed, thus .obtaini ng 36.6 gC of 9, 9-

bi s( 3, 4- &t bBRY- pRERFERC2 TR RRtRHANEYYSERbiotdRs (TeRumterhl ; The
yi elhd V\Iaﬁcrﬁhﬂs’c%l vl‘desxtdisistaqlareﬁﬂ(inﬂtgfoomm- ?eckoﬁeaa&agggif has&s?-pm&iﬂed
with a ther te agitator, and a t ube, : t

bt ai ned 19 5 s s( o S etk iy A Pt 112 FrUGi e L
(0. 046 nofdtlanchg@4abiggof adet pbececaphydtede {Al 276 wad ) olerénetarkged.
The m xt . refl d o] . il t . . -

9, 9- bi s( gﬁ% gl caﬁc[)no'xy?%tgeﬁé%) ‘Q@é;&}%& écd)a@n? yF-l?Faoroéfnew?A?a}}slng with
absol ut el\praissgdlangs avdethadted i Ham tfiom anst Rersd Ot Bwe esimegy of

reacti on yEHiHE whPHS QhhRlned Was sBhaged ik e P Gakal dt il hy ik
cooled to be solidified. Pulverization and filtration were perfornmed

t her eon, REFPSHYS y_t aPPi né& I urf'd haRtabR Mi%ed nas 9 poif vér PZ8ES (¥ 95
mﬁ of al m’hﬁ_rﬁd&&gﬁi&ﬂﬁ:ﬁnd,fd—bg%r[ﬂdi é%Aééa@maﬂtylﬂg(nnaammﬁfpf] a
short ti it wa rther  dried.a o,rgach a certain weight,
t hus obt arE?érﬁznegne 6446{2& .?mﬁJldf %he ylerld was 95.3 o?-

9, 9- bi s(3, 4- di ¥erboxyinpkerii0 -1, 7fdhademant stpafduos efibagk aphydi det
(0. 0409 nplpy theyyi ghdh 89,0 2 iFéPBEaEHHCQ %‘%1{1&?%%@9“4@%
spectronetry analysis and el enental anal ysis are shown bel'ow. The
data showf Hat3 R Hrsiicedbosypotraory) ae argée [ fPodbcpdamantyl) -
Appear ancgl- sl dnghly 118 -ewW-0lel /0. 046 mol) obtained above and 34.5

g of acetic anhydride (0.276 mol) were charged. The
mixture was refluxed slowly until 1,3-bis(3,4-dicarboxy-—
phenoxy) -4, 6-bis[ (3-(l-adamantyl)~(l-adamantyl))-benzene
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 sclidified. Pulverization
and filltration were performed thereon, and a crystalline

} lump thus obtained was pulverized in 75 mL of alcochol 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) -~ (i~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.

Abpearance: a light yellow solid

MS (FD) (m/z): 938 (M)

Elemental analysis:
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M5 (FD) (mz) : 727 (M) Elenental analysis: theoretical figures

(/9%9: C 80.97; H 5.82; 0: 13.21 actual neasurenent values (/%

C 80.95; H 5.88; 0: 13.17 (Synthesis exanple 26) <Synthesis of

1, 3- bi s(3, 4-di car boxyphenoxy)-4,6- bis [ (3- (1l-adamantyl) -

(1-adamantyl) ) -ben z ene-dianhydride> In a 500 nL four-neck flask

gl‘SO\g/i dedfvvi th aheb&%ltlfﬂéﬁ%t @gguﬁe@i mwh(@onﬂ@r@;&r I-ﬂ;\dif B agt atare3
go adamant ada

3-di hydroxyben?ggéla& §uﬁﬁlﬂ?‘)}t %?%?%%d%i/ﬁ i %2] x%np? 045,

19.0 g ofl3.dadret hyl 4- £l uoropht hal ate (114.5 mml) and 150 nL of N, N

di met hyl f ormam de were charged. 19.1 g of potassium carbonate (138.1

nmmol ) was further added. After agitating at 135 C for 12 hours, a

reacti on sol utilBHampdefiiltered and filtrate was added dropwise to 1

L of ion- eXChaQ@%od‘A@‘t%n éf%&%&téf”éﬁé’ §é’éir¥idﬁlﬁ%u%‘é@r%ct to two

times of washing with met hanol fol |l owe under
reduced pressuf &t 256 éoflér n?% Bhysk Pﬁ@%’l%%‘fla‘t’hﬂhga SHh%rm@f“%tFerr

1, 3-bis(3 4aﬂhﬁ@aﬂboz§mdaﬁgeyl aRheR\Xya g f St & S[5§ $1ly of 4,6-dif

Ay S R ar é{eﬁl?ﬁaagmﬂraxma? '%'rngﬁes b ﬁf?off??@

condensermadnd céut sdgietdatior Syﬁ@ﬁestsoéxampmtaamoi«asadi]ﬂs%l@e@ ofi 800 g

pot assi ureéwda xLde <§§ndeﬁhaﬁb Qol ged. E%rmgégqure

t hen heated an refl uxe sso Af er- addi ti-on 2o
of' 1, 3- bifsidoaed by the addltlon of 17 4 g of pyrldlne {0.22 mol)

di‘car boxwé@ﬁmuf&ew%ybo&@abké[ (35( 1-@damaneyl -1 H5 4, 6-di Ll—

adamantyl))-benzene (50 mmuol) whjch was obtal hed by repeatl n
above pr NtHd Tind il \ﬂ/a§aH€9¥édPBﬁ6°XYb]P%%%‘befor 3L F-FerE
Next, it (\ms.ocamm)d olﬂt@i\nwem bayhtnegibi lekampdet Q 30k ng-.sw@a:aiy

thus separared. The., orystalyes, & 53! ver AP0 pl -an-gxchanoe

hour, returned to rcoom temperature and agitated for five

hours at room temperature. And then, a reaction solution

was added to 4 I of distilled water in small droplets

followed 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 21,000.

<Production of resin f£ilm>

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; manufactured 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)
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nmol /L hydrochloric acid was added thereto so as to be pH1 wth
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 times of washing with ethanol. A solid
obtai ned was dried under pressure at 50 C, thus obtaining 45.5 g of
1, 3- bi s(3, 4- ;
d| car boxy- phen%x rfaaﬁtlon w[af3p{ef 5 glﬁ?caintlyl )th(el Séa aenﬁ:r?tn l)t]lonbeanszejhrtla
(46. 7 nmotte tHee GRS i@t 93. @er%oxq\zéa@{e §ep i EIUIﬁQH_rSf%rll’he@?Rample
separ abl el”e@c%%pﬁr ovhged 59i3h @ biEer ppaeher i -afaRght @l pr1 2t s (4-
reflux t ube, é%ﬂgi%

. 3-bi s( FUH PFEREABRYY AeBZBRE[ (- O adifreint YRS - altered to
(1 adanarft]y.ls))gbemazene (69d6146 mokadehaatped- ab@&anamdyBﬂ—E 3go0d (4-

ccetlc e de (810l VoL e SURcaody T 1) SRS e
6- bi s[ ( 3- S(}Eﬂlfziant )ﬂ&an(p]l&ada?mnwmm denagenés . was gabsdl utdl) §-di (1-
di ssol ved, cfr"]ée}% \Agzélt Q‘i t3 B sf Qrc:QPB&legﬁQn%QzEHéﬁé nd reacc%i&glé‘}ﬁé”e

t hus obt ai on a orc and cool ed
solidified- 1F9u|r%1r| ztawoﬁltaﬁadffcpt dt-idorg wer e-gel f Ir et dameaelonl ) and

a crystal (1i-NQanwR 1 hus, be%m@dc%&i?yﬂal\{@zﬁbi?%érﬂzgﬁe Mg 0fh B £000l
“free ethrr@ndfl tered After alr_for a short . tjne,

it was fuftHdr M@l e@Pipings ie %}snff ghsae%%m%? O welfight | Ok trin1ng
bﬁ’t ai ni ng Pendogaebldr, Iebia(Brdedrsar boxy-

phenoxy) - 4, 6- bj. s (1 adanant (1- adamant yl) nhydr i de
(0. 0409 nol ; 'lglw%%él erag‘?i?méh%%fu}%\pp‘é"grlgh)ée gﬁg res&l atrr%ssél
spectr orr@terqzoesﬁab}g gesandpekbenentnl whitlysvas amea showh Melrmana'hef

data showy tgat géﬁn&hﬁl%meeh%ﬂg@%gaéﬁ a (tnagrgﬁtao%%ﬂctby Tosoh

Appear ance: "a |ight yellow solid 938 El enent al

anal ysi s CO6HLRESPBY | BaLDH] Bﬂiéétﬁ%‘e a%? tl‘f'@ ?@an%r s ®5nH&3

actual measurenent values (/% : C 79.32; H 7.05; O: 13 63
{Example 3)

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 (0.09%5 mol) was altered to

61.6 g 9,9-bis(3-aminc-4-hydroxy-phenyl) -2, 7—-di{1-
‘ adamantyl)~fluorene (0.095 mol) obtained in Synthesis
) example b5, 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 benzoxazcle 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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(Exanmpl e 1) <Production of benzoxazole resin precursor>1In a 2 L
four-neck flask provided with a thernoneter, a D nroth condenser and
an agitator, 56.3 g of 4,6-di(1-

adamantyl ) -1, 3-bi s(4-am no- 3- hydr oxyphenoxy) benzene (0.095 nol)
obtained in Synthesis exarrpl e 1 was di ssolved in 800 g of dried

of 174 g o B PP R T0 5 ol AR et B s CEASEEA £ PTa"Eleng

65.6 g of 14, sx@ept- tétfeﬁmﬁ@y@ Ig 30bi s{ Awhr Goadyteartony Y Bedzéns (4-
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to obtai nPEIGAFAFSHE RS LD RIHGFTINe varnish was applied on a
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menuf act uy ed b by heatin
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benzoxazol e Tesin precurso except that 56 of
4,6-di (| -adamantyl)-1, 3- bIS(4-

({Example 5)

A reaction was performed in the same condition as in
the production of a benzoxazole resin precursor in Example
1l 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
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{i-
adamantyl)-1, 3~bis(4d-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)-flucrene 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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am no- 3- hydroxyphenoxy) benzene (0.095 nol) was altered to 81.8 g of
4,6-di (3-(1l-adamantyl)-1-adamantyl)-1, 3-bi s(4-

am no- 3- hydr oxyphenoxy) benzene (0.095 nol) obtained in Synthesis
exanple 3, and also 65.6 g of 4,6-di (|- adamantyl)-1,

3-bis(4-car boxy phenoxy) benzene di chloride (O. 10 nmol) was altered to

92.4 g 4 tyl ma

3-bi s(4- c%?%oé ‘é#olioy g(gpnz%n%e%l ch Zg?ji d }eys(%l 1%r Lﬁs larl1 n%}aam%le
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perforne con he pro on
benzoxazol e resin precursor in Exanple 1 except that 56.3 g of
4,6-di (I - adanamgygﬁp1e37pls(4 am no- 3- hydroxyphenoxy) benzene (0.095

mol) was altered t
) S eactlon 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
46.0 g of 2,2’ -dihydroxy-3, 3’ -diamino~5,5"-bis[ (3-(1-
adamantyl) - (1-adamantyl) ) ~biphenyl (0.095 mol) obtained in
Synthesis example 8, and also 65.6 g of 4,6-di{l-
) adamantyl) -1, 3-bis (d-carboxy-phenoxy)benzene dichloride
(0.10 mol) was altered to 100.0 g of 2,27 -bis[(4-carboxy-
phenoxy) -phenyl]-5, 5’ -bis[3-{l-adamantyl) - (1l-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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66.8 g of 9, 9-bi s(3-am no-4-hydroxy-phenyl)-2,7-di (3, 5-

di met hyl - 1- adamantyl )-fl uorene (0.095 not) obtained in Synthesis
exanple 6, 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
76.7 g of 2,7-di(3,5-dinethyl-l- adamantyl)fl uorene-9, 9-bi sbenzoic

aci d diCF%KH'%%b&&bﬁ&bnn@f)aogeﬁhaﬁgzbﬂeS¥Q§D§Sb§e@%§§@£elﬁ8Ex5ﬂH§e
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2 500, Y Blhnpie SE Ao ARG FErrored PRI THabEaRExEbRAT T oF
as in tkbﬂ%ﬂlﬁﬁﬁ&adﬁmaﬁtyi beizax@zeint ylegi-bipheayt sor (DnOE%anphel) 1
except t g of 4 da 1,.3-bis(4-

3- hydr oxyp enofggbenéengg?ghéé%g g%g%égéalgéfed%%us Hﬁgln%ng @
9, 9- bi s[mqrszqwco&@y ZeHm peeshiesery) - phenyl | -

2, 7- di (1 - adamagi,yolrf 'aHz%fr%@% %1%%%1@ bR ngh)l br SYRLNESESined
exanple 7, and also 65.6 ¢

adamant yI8enZoxag ske- %%Srlﬁbﬂﬁe&hléﬁ@%y) bfélﬁfén@aau EREBYEFEE byom@@nﬁnﬁ
was al t eredgko 8§e5m@a@io@ Qmmdﬁ KOOX¥anufactured b Tosoh
phenoxy)(fh%g§%% d|(1 ada quor e di chl ori de % 0&@
obt ai ned s UL 145 ik 56t Se AbSPaebinsb3 %e sin
priecur sor. Number average nDIecuIar wei ght (M1) of the obtained
benzoxazol e re§E§ Rgggu §or whi ch was neasured by neans of a gel

per neati on chronato raphy (nmanufactured by: Tosoh Corporation) using
pol ystyrene as®t Feasttddamds wes ToEmgeD.in (@@awr@ eyordielen i an Was

per f or medtHen ﬁﬁt%@@lf‘for@%@'é'@éhﬁéxéﬂol@grégﬁq D;?Q é&f‘ QiE ﬁxample
benzoxazaol e resin pr;ggrsor in Exa exce

4, 6- di (1-hd&F&TRH ) T13%- prE(2- Gni | 6ﬁ§7&r &xﬁ\ﬁﬁ@ﬁ%&%beﬁzgn@%6)4095

nol ) Wasaﬂﬂnﬂ%&#ﬁyﬁroxyphenoxy)benzene (0.095 mol) was altered to
64 g of 4,6~di(3,5-dimethyl-1l-adamantyl)-1,3-bis (4-amino-3-
hydroxyphenoxy)benzene (0.095 mol) obtained in Synthesis
example 2, 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 g of 4,6-di(3,5-dimethyl-l-adamantyl}-1,3-

bis (4-carboxy-phenoxy)benzene dichloride (0.10 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 (0.095 mol} was altered to
92 g of 4,6-di(3-(3,5-dimethyl-l-adamantyl)-(3,5-dimethyl-
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51.3 g of 2,2'-dihydroxy-3, 3" -diamno-5,5"-bis(3,5-

di met hyl - 1- 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 not) was altered to
95.2 g of 9, 9-bis[4-(4-carboxy-

phenoxy) - phenyl -yl A _-a

di chl ori de (0.1 Elm'zyl olb?ja_l\rbrfggd@ta nr?t Eeg?g@gi{gi%%@g%ﬁene
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xcept t ML O g A R R b P B HATE, f ngro B fae
3- hydroxy%elrﬁ)xwlbenmmad@i 495 Syoithewds akbmpéd 16, dBud gobéining
2,2" -di hy, ﬁﬂﬁy é%of@ §¥? f%cu % (3-(I-

adamantyl -adamanty heny 095 nol) obtained in Synthesis
exanpl e 8, andNambéreS@V@r@g@f mplecgilpr- weight (Mn) of the obtained

adamant ylged s 3 SilA rf‘é%srﬁp e@&%@%&y) Qﬁ&‘éﬁnﬁagl £BLenEe n{OndOngob¥

was altered tgo 100.0 g bi SﬁgAf car ox%

phenoxy) ﬁm@ﬁ%ﬁ%ﬁge ‘m%lr %fog% FERRY- ( I0aRAFRGRYAS] - P phERSPR
'digchl or i deofgbrEG inml)) gy med visth yoghthasi sheexaapierdl, waHuse, 000.
obt ai ni ng a benzoxazol e resin precursor. Nunber average nol ecul ar
wei ght (M1) of the obtained benzoxazole resin precursor, which was
measur ed by nedRzappleal@gel perneation chromat ogr aphy (manufactured

by: Tosoh Cor porat u g anday S
26, 000. (Exarrgl g%al)cq'@o?eg}gt%l g%@\/\%?% Pglr?rc}det rrtﬁ_:the sar%gclcdgﬁd?%ltl)?]

as in Ot}ief]é”iﬂ%%ﬁfclt%rp%faab%%&%&%%%ﬁ ere ekt npﬁ@b{ﬁ%rm nEERBRBE e
1 except g hatexo@p3 g ehad, 6-€(d- adpmantsyl )2123 bis4- (arhp@roxy-4-

3- hydrox*&%ﬁg)x é%%%?“ﬁ%éh 199% gpl%lg?73al gmggtyl) {1-
adamantyl) ]Jbiphenyl (0.095 mol) was altered to 82 g of
2,2’ -dihydroxy-3, 3" ~diamino-5, 5’ -bis (3- ({5, 7-dimethyl-1-
adamantyl) - (3,5-dimethyl-l-adamantyl) }biphenyl (0.095 mol)
obtained in Synthesis example 10, 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 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[d4~-(3-hydroxy-4-~-
amino)phenoxy-phenyl]-5,5’ ~bis[ (3~ (1l-adamantyl) - (1-
adamantyl) Jbiphenyl (0.0395 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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89.0 g of 2,2'-bis[4-(3-hydroxy-4-am no-phenoxy)]-5,5"-

bi s[ 3- (| -adamantyl ) - (| -adamantyl)]-bi phenyl (0.095 nol) obtained in
Synt hesis 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 gel perneation

chromat ogyaphe St e aed 1 ed2 by h Qs b+ Q1R ahi ¥rh-8%hRB1e resin
pol ystyrene as the standard, was 24,000. (Exanple 9) A reaction was
per f or me®iSrUF€ sane condition as in the production of a
benzoxazol e remhbpresuEsOGel Robxatphe wiigreegMnlhatf The3 dpbtdined

4. 6-di (1 adamant vl )| 2501 o472 00-, 3 0, Qo phenox) Bgpaene, {0 099
4, 6- di ( 3,5- deiretiyitndatadamanhybha oz bplsy 4- @rarmd-=3:t uredr oky phefmoxgh)
benzene . ).\ 0 Lned i ' a I 6
of f1 6- d%rggggﬁn >)/I ?E%hg 58:.12f%@%ﬁ%iﬁ%_%}ﬁ%ﬁ%@%&%n%eﬁ%%Ié%(gbfq 'deg
(0.10 nmol) was altered to 71 g of

4, 6-di (3, 5-di rrﬁgg%ln-ié aglggrant yl ) - 1, 3- bi s(4- car boxy- phenoxy) benzene
di chloride (0.10 m)?) obt ai ned_in. Synthesis_exanpl e 14, thus
obtaining a béRzBxAzbl EOREINACHr BERF S oPTONLARIE Y itk ria gl STOM Rt & -

wei ght ( Mh)Digfrddhe bildeinied Henzexazaletoasi kpmecrsors, oM cls Wes

measur ed ans.of = a | . pe tion chrpmat ography (rmanufactured
by Tosoft EsT a0 dereaRalE il hor Rt g F 4ot fia of andard. - was

20, 000. hyixaxyplebBxyAorraetizon(Masd perdlor nedtaintlie sanmesworittsion
as in t ucti of a e Si r-ec i .F:é(t‘?im- 1
except t%g{tap@g%s % 8%84, 8§a|9§5l]€§§aéglnt$:b)% 1‘,5]3%15?5?5-%8%1‘5]{0-_ . 72
3- hydr ox pywadiypbenseder( 010959anl flemsial teved by thgp afgftion of

4, 6-di (3103,56i et hytrhradammndy| hof B, 5- dh8ehA%kurdlwas heated to
1-adamantyl)):1, 3-bi s({_g- ani_ngQ- 3- hydr oxyphen,ox%() benzene (0.095 nPJ )
obt ai ned &% Syht hesi’€exafpr& 4,9 an@fal sor 2, 61+ /' ~tetramethyl-1,17~
di [ ( 3- (1ddamanybhel3; adadBobybpxvyliS- MS(dH- calbaxye (0.095 mol)

was gradually added and then agitated at 60 °C for three
hours. Then, 2.10 g of benzoic acid chloride (0.015 mol)
was added with the inner temperature of the flask kept at 5
"C or below in an ice bath. A reaction solution was added
to 4 L of distilled water in small droplets followed by
collecting and drying precipitate, thus obtaining a
benzoxazole resin precursor.

) 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 ¢ of dried N-methyl-2-
pyrrolidone under nitrogen flow followed by the addition of
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phenoxy) benzene dichloride was altered to 103 g of 4, 6-

di [ 3-(5, 7-di net hyl -1 -adamantyl ) - (3, 5-di met hyl -1 -

adamantyl )] -1, 3- bi s(4-car boxy-phenoxy) benzene dichloride (0.10 not)
obtained in Synthesis exanple 16, thus obtaining a benzoxazole resin
precursor. Nunmber average nol ecul ar wei ght (M1) of the obtained

benzoxazol B, 4 egi BFPHESUHSAE | wmhm\m measur ed Y PINS AHeatedelo
per neat i a%chromatograph (manu act ur ed b Tosoh Corp oratloni usi ng
e

pol ystyr ¢ he &andard,° wad 16°600. ° ?Ex&nﬁf stetyametRy¥tT oh was
perf or nedoizdammaq@mdutllc@&b@s:yilmc tikelcpr atueddier of(0ag70 mol)
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in Synthesiip exadpleddid S 0t i gk a&o ANz gxaz0l e d €8ddled with
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per neat i @n wi A0 FARY B atddded Py IToasPhdi £01 PRE@twHFYr Ush Ng

pol ystyrene .as the s dard 12) A reac |on vvas
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anzoxaz@r@mwtmt@r,e(thnsoobltalﬁxagplaebeﬁzexa::aq»letha$1189pf)egncﬁor

2,2'-b 4-( 3-
anlno)Lﬁgnoﬁy Eﬁﬂ% ?y gegag%|gf&%cfﬂagdgﬁéﬁptl)MFi of the obtained

adamant y DgBpteEai @@8995pmpyrmgfawhe¢1@dww BB guped by means of
2,2" - bi s[A- é@ihylﬁiéﬂéfé’at‘hcﬁ{n @:ﬁ):@ﬂ@'ﬂ@gﬂapﬁ 5'% I{Brdired by Tosoh
d| nmet hyl - adaman henyl %0 09 tained in_ 72 gnt hesi s
exanpl e I2TRTGE ﬁgﬁg OhERTYXEREI 85 r BT nS T PR s oF 2 0.

aver age rml ecul ar wei ght (M) of the obtained

{Example 15)
In a separable flask provided with an agitator, a
nitrogen inlet pipe and a material inlet, 53.3 g of 4,6-
di (l1-adamantyl) -1, 3~bis(4-amino-phenoxy)benzene {0.095 mol)
was dissolved in 800 g of dried N-methyl-2-pyrrolidone
(hereinafter, it 1s 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 mclecular 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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benzoxazol e resin precursor, which was neasured by neans of a gel
per neati on chromat ography (manufactured by: Tosoh Corporation) using
pol ystyrene as the standard, was 15,000. (Exanple 13) Ina 2 L
four-neck flask provided with a thernoneter, a Dinroth condenser and
an agitator, 64.8 g of 4,6-di(3,5-

di met hyl - I -adamantyl ) -1, 3-bi s(4-am no-3 } hydroxyphenoxy) benzene
(0.10 nol) obt?]i%ned in ﬂ\)(nt hesis exanple 2 was dissolved in 800 g of
dried N nethyl {2%38P1Fof PHone under nitrogen flow fol | owed by the
addi tion of 1Tnd g sépayabﬂe nél(a@kZZpme\h)dJchewm:Kt Wre wastheaked 40
60 C, the] Shetrar 1,1 -

bi adamant ane §%§ ﬁh b%%(%ﬁl 2 cPg T = |a&e J(Ible(}'% W1§ dw 2/7-

gr adual | )dlddd@daalﬁdltanerh -dgiubaced 21 960i €(4oanihires) hdlr935Theml)
2.10 g of,;hen chloride; (0,015 er
wald é‘?L's%o@LQr'egl Iﬂb h a% oP1547PLa Weﬁggl : C‘é\&%&%ﬁ%&ir@

terrperatureo the flask 5 Cor belowin
reacti on $6LEinesH tRas aéiEedlStc$l41PI}Yof rgifstrirefednatas i"NMEHARIl A

dr0p|etSsEQbEQWﬁddBtaﬂﬂ@d‘%gé'Ebéﬂghc%d'ﬂg PreghBkb-ate flow
obtainin precursor. Nunber average rm ecul ar

beazoxazol resin
wei ght (%I‘?)aL 8Ffhe Bt d 295 2i6%az Site r§’3| n B e&r sof, 3 vt eh° atkis
nmeasur ed dhxcam‘baﬁgphfanoaygeu Ee}bf@atfﬂ{)(ﬂ_ e&mmm)apny-a(dmmﬁ@emqr-ed

b T t t t.andard,
T8 000, B E R e o RN PR i o R v the
t F)er momettgditignpi nlﬂtﬁt hsebndiers ewasand-eam ragict att@r ro6m. 8:€gnp)sérature
4, 6-di (341‘51en8' et hyls | a@@@%@@&ylf))rl t%:qb'k?éurénéﬁo %oﬁydéeg&%/

I'ssol ve

benzene (0.10 not) obtaine nt hesi s exa

800 g of Bﬁped%ﬁéﬁﬁwoz S@}rﬂrfélw oftet aieRS Haﬁr@gﬂéhaehéw f%l Lomij

by the additioneaf wa7c33r171.14 gmatlpﬂﬁcg}ﬂr&s( Of@ﬁld’ﬂﬂala b%hﬁ:d‘llﬁc&&%q\’\ﬁs
heated to 60 C.and 31.6 -tetraneth

bi adamanfAfie d\’:.ry:?‘n%l %Jé?ﬁbaﬁ?fce’ac%uﬁhl%ﬁad@l(l@ Og;op%ly)lmlde 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.

(Comparative example 1)
~ A reaction was performed in the same condition as in
J 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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was gradually added and then agitated at 60 C for three hours. 7.57
g of 5-phenylethynyl -isophthalic acid chloride (0.025 nol) was
gradual ly added with the inner tenperature of the flask kept at 5 C
or belowin 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 orchgldtio) r%cltdg%oi@lsuweﬂewag aﬁéegtaﬁdéra Ofr2 i 58] bd @d
water in small droplets fol'l oned by coll ecting and rylng

preci pitate, thus obtaining a benzoxazol e resin precursor. Nunber
aver age nDIecuuabmperghivéhhkamﬁléh@ obt ai ned benzoxazol e resin

precursor, whigh was, neasured £ er ea Hgn

chr omat ogr aphy (naﬁﬁFégquEE 6§% ?5?8% 1EDF%E$éFPg Jndon as in
pol yst yr e geradvetsitcandal d nersz 6 Q0G: riiﬁ@ﬂ@iecdfsoﬁrum.EE@mphﬁle
‘;r:a?:‘:l glf QL:“nt%g&e thgﬁQtaQSéa%org 3¢ Nyt 50gen1L0kEhaREPE) 2003855 s (4-
di (| -adammﬁﬁy@r@%gp@emdbpﬁéﬁmy) e ®#2éneng D). 098snitengss to

di ssol vedzg.n g0Q g 9of9J%rllse(@J&nfmbthhgd%&pobhgﬁ &) -£Nes eLnal [§roobt
is simply referred to as "NW') | uti on ob alned was cooled to

10 C und&°it r 88en 31w 6r50|6| ogxed’fby4tﬁedééléll EPBRaBEY YT b RS (4=
?091b| s(lagakbodaw@mmf }‘:@'h@)@ﬂsz'n% dafdﬂ@ga&wt yb - id) U@Lb@:jlewmsarmyﬂérél@

. no r lVvVe addi.tion e sol uti WwWas
ot ur ned 3% Toomd erporarup st rettorty RS T ATET S | Clhot HROHY a
r@on1tenﬁé&wﬁlmhialAndgthebenaomeaoﬂeonesxnlpreourabralned was added

to 4 L of di StNh}nﬁQr“@%@EaHus Og&l:hlgfco%ﬁgﬁtf O('Mngweoqf by £OL ££1 109

and drying precipitate farnin resin precursor.
Nunber a&éﬁ&@@aﬁﬁﬂécﬁﬁéﬁnméﬁ@ﬁPIENﬁ) @hl@hewéﬁtﬁ?ﬁ@@re%d¢$|m¢@@sr%§|n

precursors @Eucmmm@w@@ﬂamﬂsgﬂgp@j} ameﬁaifaq,edd&%tlgg Tosoh
chr el o9 Al TN LU0 . 058l oL ROT LN SLAR, o, 000,
separabl e flask provided with an agitator, a
(Comparative example 3)
In a separable flask provided with an agitator, a
nitrogen inlet pipe and a material inlet, 10.3 g of m-
phenylenediamine (0.095 mol) was dissolved in 300 g of
dried N-methyl-2-pyrrolidone (hereinafter, it is simply
referred to as “NMP”). A solution obtained was cocled to
10 °C under nitrogen flow followed by the addition of 29.4
j 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 drying precipitate,
thus obtaining a polyimide resin precursér.
Number average molecular weight (Mn) of the obtdined
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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nitrogen inlet pipe and a material inlet, 58.6 g of 2, 7-

di (1- adamant ane) -fl uorene-9, 9-bi s(4-aniline) (0.095 nol) was
dissolved in 1 L of dried N-nethyl-2-pyrrolidone (hereinafter, it is
sinply referred to as "NMP'"). A solution obtained was cooled to 10 C
under nitrogen flow followed by the addition of 93.9 g of

1, 3-bis(3,4- d| wﬂp@@g}ameao&x}impﬂe pybis [ (3- (1-adamantyl) -
(1 adamant yl ) - ben z en an%%drl de. (0.1 m)ll_z For five hours
after the addlltni of, Stelﬁ’é'%‘gllﬁtl%]na sPFEVEPRED T 0bth BSHTE Tur 62

Then, it matsrzamrt at:eﬂLeﬂ:or ptige hands at mmﬂaarrpématewe 33Tmeng aof

ti d distill
gﬁgfl ar fgjﬁ'llat s dl%be1 \%illg%t%? E(S) 619 dfnflr)lgl f)rlemdg‘lss\ég?gwt ht
obt ai ni ngﬁD & pol §D|fmctreletde§‘imem“élcm~@yrrrdﬂlunibe|e alrerrger afisleec ul iy ls
wei ght  ( MW ©f “}%fglﬁ@&l”% B! Y fpgig resipn Qéf&w’:‘iﬁﬁ” oMl ?xrédwa‘ﬁas

measur ed by rreans of gel perneation chromato ra manuf act ur ed
by: TosolF°TdtPortat i éﬁ) uSi NgNPSF y i ReEens fth%r stféz éawad wag the

24,000. {dewinpiasat iore @aamﬂ@ br Azr qa%tllsqrmw@sci@@aisww bReh bRy pame
enzoxazol e resin precur SOI‘ |n

conditio asm the tl? 9

Exanpl e A ERt CH AL S C§e B¢ 4H@ld.(1 Efankht§ | jﬂoyrg wider t

a][n' 205 3- ah:}cbhrtonqrp,henlmay)sollarcuztene_v(a(r:g> Oﬁétmgdl%% \gla@ iaddcerr eﬂamp?rﬁﬂ%:geg

0] ' ro - no al so

of 4, 6-di }fylg.’da%ant ?) %% e%( Aécgrarg%%yg pﬁ%ngxy)")odor{%e SR LA ST de
.10 rmIT) ks al t@%t:tlto@ 290 Butyiowf obsephehalviess agddedi ¢ol ot i de of

(Wﬁnuf actgirad g Tekyor Ghendgaly nggb‘ﬁié&’s C@ollbf«@d) byt NS L é@:l(xf{%ng

a benzoxazol e resin precursor. aver age nol ecul ar melg
of the ol n%HYlB%n?éﬁ&%BPéaF@su ﬁ%c@?%ﬂnl%| &h By imdsleur ees by
nmeans of predgetsdqier meation chronat ography (manuf actured by: Tosoh 75

Cor poration) usin ol.ystyrene e stand S
(Conpar ati ve e)ﬁ(la Fg é‘)%er ge mo ecul-jLar Welg MW% 01339 8‘16 obtained

polyimide resin precursor, which was measured by means of a
gel permeation chromatography (manufactured by: Tosoh
Corporation) using polystyrene as the standard, was 23,000.

Evaluation of resin films obtained 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 l1id and agitated
with a stirrer for one hour. Solubility was then
determined by the presence of inscoluble matter observed in
the container.

2. Heat resistance

Heat resistance was evaluated by the glass transition
Lemperature and thermal decomposition temperature. The
glass transition temperature is a peak top temperature of

tan & obtained by measuring each of the resin films by
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A reaction was perfornmed in the sanme condition as in the 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-hydroxyphenoxy) benzene
(0.095 nol) was altered to 36.1 g of

9, 9- bi s(3-am no- 4- hydr oxy- phenyl )-fluorene (0.095 nvol), and al so
65.6 g ofmehrfs didd - adampmiayli)y- | v3sBbe(4steanbpxymphenosyinbendentce

dichloride (0.10 nol). was altered to 38.7

(4 Car box PR b eze ke 06, T ome g Ao WA o LBHSESAT0 e
resin preClovsort INUThel/reiereaage aiol e chubalringeimgite (dh)3 of Clien obtdiaed
benzoxazal,g J&siN, Meqursor, which was nmeasured by means of a gel
permeation c t ogr aphy (manufactured by: Tosoh Corporation) using
pol yst yrene as Tbﬁéméﬂadéaompomélm Deopery Corpmarat | Viee exawiph e B)ms n

a separ ahjs.d | ﬁ%‘e‘as&rr%&' d@g ‘Metafi‘lsa”oég' éatﬂ?/DT@x ﬂle?a%ﬁ(él%ﬁeh@' e&exPicP@

and a materlal inlet, gr enyl enedi am ne :
di ssol ved BRPRSE g Jramer i e %%9(?31 ~ 2- pardiacdeiedq herkéYnaft lk‘i’t
i s sinpl yingwefigfdrat tthas "M . a%&@kagé@nf@mabae@omsmm\ouﬁdaﬁ@

10 C under_nit n flow foll he addjtion of 29,

b1 pheny) B4t 8o SEROME G HE dO 8 dny dF1HER (0. IORGR) 25 FoF FPUEs ot
after t hen@dxhﬁacbn wiche sbkut reninasfidatur aedht cexlodni tedpes at ur e
Then, f’@:ﬁl ant%b two hours at roomtenperature. Then, a
reactlon o) tai ﬁe& was added to 4 L of distilled water in
smal | dropl et § f BelLlatéde byiebddleic ngorsichdr yi ng precipitate, thus

obt ai ni ng a polyipl des £ EiMhdIr eGUNSLE-kdbHmDer 5 a‘f@é@fﬂ&éﬂ%rﬁcubﬁr the
wei ght (Mh) of the obtained polyimde resi'n precursor, which

measur ed BPafddns of an e Sdé%efdtlt%nf%r%%?%ﬁﬂ rf'é%%f%ﬁm%%l
by: TosokutCaitpod afOdletisSy NGE DDDQSkM&eQQdaibyt Iﬁ@asltsartdﬁraj PI8Sision

20, 000. le_4 ble fl d
win an dGRatlioh WEPBRERT: frde:pi o SRETE i BrGPGH (3

of Hewlett-Packard Development Company, L.P.). Then, relatlve
dielectric constant was <calculated by the following

formula.
Relative dielectric constant = (measured capacity x

film thickness) / (vacuum dielectric constant x measured

area)
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fluorene-9,9-bis(4-aniline) (0.095 nol) was dissolved in
dried N-nethyl-2-pyrrolidone (hereinafter,
as "NWP").

flow foll owed by the

A sol uti on obtai ned was
addition of 40.2 g of
benzene di anhydride (0.1 nol).

2, 4- bi s[ (3, 4-di car boxy) - phenoxy] -

it is

300

nitr

g of

sinply referred to
cooled to 10 C under

ogen

For

five hourmmafd @r the addition, the solution was returned to room
t enper at yre.—Then,—+t—was et o two—hott s—at A
tenperature. Then, a reat¢ ggﬂn J;%l ?%%ﬁ?lebt al%ﬁh m%< }aadr%%l?o Exﬁm%%e
di still eqrsmatpyy gy Smait JS8H1&$ T e Ty A SO ST AT 4 YInTs
prECIpItcb ggMUS O0larm g a poryrnrae regrim precyrsor . NunoeT
aver age | Egﬁghggoﬂelght glgf t he ained 4l yiim dg;gesiin - 4pg
precursol WA WRs (measpred by means of g gel penneation
chr omat ograRRYz{ Manuf actuyed by: foson —Corporation) using
pol ystyr engcampbiersbandard, syas 23, 00 Eval ugid onfof sesin |fil pBg
obt ai ned| kanbXagphes 1 to| 16 and|Conparatijve exanplles 1 to 4 was
conduct edpjekatuakion i tens_and petnods are as joll[ows., Jhe fresults
obt ai ned|abasshawn in Table 4:21. [Solamd ity 22 of |pol ¥benzdxazbte
resin precursor or polyinf deampBS| ME:RTQEIE §0tx Al &3 | ERImple | Example
N- et hyl 1 2-pyrrolidone wefe egharged im a gl assg sanpl e ceontaijlner M th
a lid angsagubalédy W th pssluslel Falrune [howiub iSOl b 1uh Ve Vasolliehe
det ermi nedlbyst he presence of 1nsoluble natlter obsefjved in tlhe
cont ai nef TransHeadnr esi st ancé0teat rekist ance 465 evyal uated Qy t heo
gl ass trahsibepatutrefpeérature and|thernal deconposifion tenpgrature.
The gla>§hermﬂtition tenperature|is a peak top tenperature df tan 6
obt ai ned| Bycamrgaithgneach o83 he|resit® filins 486 77 neahs of| a 490
dynami c /Eemﬁarﬁhureurv measurenent device| (manufac¢tured by:| Seiko
e 1
Instrune1cgnsggn @nder anisrepgepn o o 5 4 2.3 5 9
Example | Example | Example | Example | Example
11 12 13 14 15
Solubility Soluble | Solukble | Scluble | Scluble | Soluble
Glass
Transition 405 401 404 2410 404
temperature (°C)
Thermal
Decomposition 4990 510 500 505 505
temperature
Dielectric
constant 2.3 2.2 2.3 2.4 2.5
. Compara | Compara | Compara | Compara
J Example tive tive tive tive
16 example | example | example | example
1 2 3 4
Solubility soluble | ™20 | soluple | HAFALY" | so1uple
Glass
Transition 405 - 350 320 355
temperature {°C)
Thermal
Decomposition 507 - 488 502 484
temperature
Dielectric
constant 2.3 - 3.0 3.3 3.0

79




flow of 300 nL/m n and at a heating rate of 3 Cmn and a frequency
of 1 Hz. Thermal deconposition tenperatures of the resin film were
nmeasured by neans of a TG DTA neasurenent device (product nane:

TG DTA220; manufactured by: Seiko Instrunents Inc.) under a nitrogen
flow of 200 mML/m n and at a heating rate of 10 C mn. Those are
tenperatures mBasiy edlahencibr resie fi,| b eaghmexdibiit ed a d, % he
reduction %n me{g%t..3. F@%ative dielect%ic coggtant W th referﬁgce
to JI S K6%115° at Rty Eent SBRE T RE T apiti TS of PERMAlNEEFYBPP - PBr
sem conduc¢mpewasioar rvede outight aardfd equieacy hehtl0QrddHizstadbdby Aeans
of a Precigsi Met er (product name: HP-4284A; manufactured by:
Fbmﬁett-ﬁ%%i%?ﬁﬂhészlopnent Conpany, L.P.). Then, relative

di el ectric condtantiswastlesl cudharved Bhathe Bxnowiang 1 f okorul B6  have

Rel ative gbphiectii ¢ GONSIRMyend MBRjuLed168RASE! ¥oXstbht M Lhickness)

/" (vacuum di el ectric constant. x neasured area) 78 Table 1 Exanple

Exanpl e Bsrfikt Blanpind saaadilent] diedegtoicspragBprttes Sol ubl e

Sol ubl e Sol ubl @nSotuhberselwbl ecx&hgss Transi ti-@Rihll F404 44954100408
n.489 482 520 490 488

{emerat welQ el . Secarposi 90,480 402 020 190 188w
Exanpl e BEwxemphes Exdrpl ejlads/ &r@nition temperature, the thermal
decomposition temperature and the dielectric constant.

) In Comparative examples 2 to 4, the thermal
decomposition temperature was excellent; however, the glass
transition temperature was low and the dielectric constant
was high.

Next, an interlayer insulation film and a

semiconductor device will be described.

(Example 17)

<Production of wvarnish 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 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.
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Sol ubility Sol ubl e Sol ubl e Sol uble Sol uble Soluble dass 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 Exanple Exanple 11 12 13 14 15 Solubility
Sol ubl e Sol ubl e Sol ubl e Sol uble Soluble dass Transition 405 401 404
410 404 tem erakumple) 1&hermal Deconposition 490 510 500 505 505
t enperat ure Di%lPectrilg. con 2.2.2.3 2.4

éO

( ant 2. . 5 Conpar.a Coggara
Conpara Conpar a~EXSHEEECRI Ve VY45 eanvgemigogéaﬁﬁPg frs%avrquee r
exanpl e exaplrey> 1 2 3 4 Solubility Soluble Insolub Soluble Hardly-
CR T s R LR e e
2.3 3.0 38 FigpolmibtigntN-agethyl-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 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 pm.
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 varnish for coating is
applied on the silicon nitride layer by means of a spin
coater (product name: 1H-360S5; 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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As is clear fromTable 1, in Exanples 1 to 16, the glass transition
tenperature and the thermal deconposition tenperature were high and
the heat resistance was excellent. It is also shown that Exanples 1
to 16 have solubility in a solvent, low dielectric constant,
excellent workability and excellent dielectric properties. In

Cbnparatlugvgéggpggrg e@aig§t@dflln1mas not prepared due to poor
solubility and it was not able to neasure the glass transition

tenperature, theFRIRGMAHCtYecoflpBlFes onMe8fperi ur Bsind t Heterlayer

di el ectrigneanstash. fionpa atk¥RpeXanples 24 oadd ti@ thefdraleach
deconp05|t|on teapeﬁfture was excel ho\ ver, the, ass
at

t
transiti ofi°t'8ipe Dad | SRR Wé}Qﬁeﬂ 9% Bfas FGh.
Next, an bhtectayer basmsﬂndn1éeﬂundnﬂmdtoﬁuﬂdexmuhﬁncun@evaceSMdﬂ

be desor | bRy AEXBRPEG LA T) SRLOHUCHOR A0l (UAALS Ad Sem cRNduet o,
device for coa enzoxazo e’resin prgtursor Sbtai e
Exanpl e ZSlUQablﬁﬁéBVe¢nmer@¢ﬁﬂﬂmmn@§phyrobndenelmmdahlbsenédamudmza

Teflon (1£206u0R87) okl 4 ihg 80LA) Dafoyallsh,Jiy §50a%hn@va/iu%et' Hloron

nitride layer is Torme sem conduct or trate
met hods aﬁHlFﬁélQ%rnlsh for coatlng is applied on the 5|I|con

nit r:c det layer hys reanssoft o SPRidh a@qaltgen;hﬁa@,reodqcat wagdMeonkkh3@@Sithat
manur act u

ol.| oned by heatin n o
under a n#g?oﬁ%ﬂlc%TﬂﬁéEﬁﬁr%@%&C%ﬁ)ngﬁﬂe(ﬁﬁ?%ﬁ%ﬁﬂ%@“& l@@o%édfﬁﬁséne
hbur to \ﬁmrnmgn diedtgr, | egyred [LnSUIIeatnBOI’DﬂIt]maWIrTahea d:EhI\ﬁKflEﬁg ale 19,3

pn1 Next , gFtﬁg wérffg |§ff othe %pterl%yﬁr Eaaloa855Im

in an optlon pa tern, Thus o sem onducfor evi Ccé
Example 18 and about 10 % 1n Example 19.

Industrial Applicability

A resin composition, a polyimide resin composition, a

polybenzoxazole resin composition, a wvarnish, 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 fiilm 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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(Exanpl e 18) <Production of varnish and sem conductor device for
coating> A benzoxazol e resin precursor obtained in Exanple 3 is

di ssolved in N-nethyl-2-pyrrolidone and filtered with a Teflon
(trade nane) filter to obtain a varnish for coating. A silicon
nitride layer is formed on a sem conductor substrate by known

met hods and the varnish for coating is applied on the silicon
nitride | ayer by neans of a spin coater (product nane: 1H 360S;

manuf actured by: M KASA Co., Ltd.) followed by heating in an oven
under a ”kﬁkﬂ%ﬁﬁ at nosphere at 90 C for one mnute and 400 C for one
hour to formran interlayer insulation filmwith a thickness of 0.3
pm Next, a nmetal wiring is forned in the interlayer insulation film
in an optjonal pattern, thus ¢btaining a sem conductor device.

(Exanpl e 19) <Product i on®ofFSFaRnFSRPERHT behi CHMRIES B9 de\F e T HKd
coating>,A polyimde resin precursor qQbtained in Exapple 13 is

di ssol ve&la}‘%%}/r‘?’et |u-‘"§-‘l§;?r FSPFSSﬁBtsadei ft %?%%lr%\}tﬁgamu%%f [ bh
(trade nane) filter to obtain a varnish for coating. A silicon
nitride layer is formed on a sem conductor substrate by known

met hods and the varpg sh forcqgating i applied on the silicon
nitride |ayer by ne Qqéﬁ n coa (product nane: 1H 360S;

L
R J one minut@tland 350 C for one

manuf act ur ed Ry: - by heating in an oven
under a nitrogén r t
hour to forman (ﬁﬂﬁgurarﬁcn flImwth a thickness of 0.3
RS foriggi e~fnterlayer insulation film
rn, thus obtarnin m conduct or devi ce. Rates

pm Next, a net
of wiring delay of F@F obt ai ned sem cgpduct or

in an optional patt

wherein, Ar is an aromatic group; “a” is 1; Ry is hydrogen

or an organic group having one or ﬁore carbon atoms; when “g”
is an integer of 2 or more, R;;s may be the same or different
from each other; at least one of R; to Rs and at least one of
R¢ to Rip on respective benzene rings are Ar-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; at least one of Rii, R:
to Rs and Rg to Rig is a group having an alicyclic structure;
“"g” is an integer of 1 or more; and X is any of -0-, -NHCO-,

—COHN-, -COO- and OCO-.

2. A resin composition according to claim 2,
wherein the compound having a structure represented by the
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81 devices were eval uated. Sem conductor devices nade by using
interlayer insulation filnms of Exanples 17, 18 and 19 were each
conpared with a sem conductor device having the sane structure as
sai d sem conductor devices and a Si02 insulation filmin termnms of
the degree of wiring delay. A signal delay tinme determ ned by
converting an oscillation frequency of a ring oscillator was used as
an eval uatgeoreradr ifoemudn. (A$ aomesikés odt chapat i tige tdosg; hdvivas an
confirmed that the sem conductor devices of the present invention
had | ess adildyed idelsayuctndei astBrns of the rate of wiring del ay,
there was a rise of about 20 %in Exanple 17, about 15 %in Exanple
18 and about 10 %in Exanple 19. Industri al Applicability A resin
conposi tign, a polyinide resin conposition, benzoxazol e resin
conposi tion, a varnish, a r 685 1 f PR SHrich @ s@ﬁ@ﬁ%{ﬂﬂ:t’f& it & -
using the same can be used as a organic material (especially as
resin predEdsiy tésngpinPaPPﬁghaﬁlMt%rf‘ifa%qt%%uif%@i%‘herﬁqcinwttHne

excel l ent _heat si stance and electri pr.o erties nd
di el ectri &€ 8§ﬁ§9aﬁ?r%?f%sﬁ3 §€ﬁi%6nah% 1% 3Cofp %?%@‘”5h°f Ry

interlayer jipsulati filmwth c nt heat I s |st nce and

electrical pgﬁgn ?gg'EEHHOPOM/E%g g%th O ESETAT e%f%?ﬁsrlqgs7\

resin COHE Ehgn EHgPéI C n §I ng

rqpresentegﬁby a 8enera| ggn& aﬁn%%ﬂ Ef ég%_ agg %ééﬁ%ﬁ%é?%%ﬁ?' a%

(Ab)a Ra B@génlgsgfghp having 1 to 10 carbon atoms other than the group
having an alicyclic structure, a hydroxyl group or a carboxyl

group.

4, A resin composition according to any of claims
1 to 3, wherein the compound having a structure represented by
the general formula (1) comprises a group selected from

structures represented by general formula (2) as “Ar” of the

general formula (1}:
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wherein, Ar is an aromatic group; "a" is 1; Rl1 is hydrogen or an
organi c group having one or nore carbon atons; when "q" is an
integer of 2 or nore, Rlls may be the sane or different from each
other; at least one of RL to R5 and at |east one of R6 to RLO on
respective benzene rings are Ar-binding sites and the others of Rl
to R5 and R6 to Rlo are each hydrogen, a group having an alicyclic
structure, an org oup having 1.t 10,~arbon atons ot her than
t he group having lic struct droxyl group or a

car boxyl group; gst..one of Rl11, R i
group having an @ l!?istructure is an integer of 1 or nore;
and X is any of HCO -COO and OCO-. 2. Aresin
conposition acsdrding to clgln11 wherei n the conmpound having a
structure represented by the 83 general formula (1) conprises at

| east one group having an alicyclic structure as R11. 3. resin
conposition a ___g{hg claim?2 he conpound havi ng a
structure repr Qﬁ%ﬁ‘ﬁ _fhe geﬁ%rgﬁgzgigg}aJ(T) has Ar-bi ndi ng
sites as at |east e of to R5 andat™~east one of R6 Eg 210 on
respective benzene rings, and the others of RL to R5 and to R10
are each hydrodgn, an organi c gfoup having 1 to 10 carbon atoms

ot her than the g : roxyl group
or a carboxyl any of
clagims 1 to 3, . pr esent ed
by the generaf formula (1) co ises a group seleoted from
structures represented by generaf fornula (2) as "y" of the general
formula (1): 84 -Y - 3: 3 -YY- YOi Y (2) -YYXx ---Co

SO0

wherein, Y is any of -0-, -S-, -0CO- and COO-.
5. A resin composition comprising a compound
J having a structure represented by a general formula (17):

RI 6
R2 R5 R1 R7
X AN
: D)
s P
R4 X—
R3 RS

wherein, at least one of R; to R; and at least one of Rg
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YY -YY_ _Y-Ywerein, Yis any of -0-, -S, -OCO and COO-. 5. A
resin conposition conprising a conpound having a structure
represented by a general fornmula (1'): RL1 6 Tlixilcil: TIIJEITIIIl: -
RR8 wherein, at |least one of RL to R5 and at |east one of R6 85 to
Ri o on respective benzene rings are each a binding site for the -
other benzene ring, and the others of R to RS and R6 to Rio are
each hydrbgehp @n groiedtdviengeanRene | Byeds @rst rachur &1irghingsgas éor
group having 1 to 10 carbon atons other than the group having an

al i cycl i cEREQUdaH enFeRPdF gt ProhpheoPtacEardoRyl to gisorpd Rat tPehst
one of R _to R5 and to RRo is a groy haviri_ arl,alicclic

st ruct ur e2FARFSE NVERPISE - §- JLORRICER VNP2 g(‘f('—ﬁ ngtessturg, An

i iti ding t f_clai 1to 5 i.n th
Group havPRarste Ao tde DRl adh Frans REOPRGERT SR CERe
structur eha‘?in arr}eallgcgfgﬂgsé{f é‘t@fé:,oradhn%r%%yil J|:<:r>?16’orva\1'h LeLY yfe
group having an al ircycPIc StTucture i’s a group? hav an “adamant ane

struct ur et el bieane abkyb 6r oy A1 1, 1 & 20ca BY:ng

atons. 8. A resin conposition according to

wher ein t@&a@?&’?@%@ NN R STy Qn&ecﬂ_‘ egentedcby , fhsngenepal
formula (1) or {1') conprises -NHCO as of the general fornmula (1)
or (1') amedamrdroxyl groups as R2 or R3, and R7 or R8. 9. Aresin
canposition according to any of clains 1 to 7, wherein the conpound

havi ng a structure represented by
6. A resin composition according to any of claims
1 to 5, wherein the group having an alicyclic structure is a

group having an adamantane structure.

7. A resin composition according to claim 6,
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.

8. ' A resin composition according to any of claims
1 to 7, wherein the compound having a structure represented by
the general formula (1) or (1’) comprises -NHCO- as X of the
general formula (1) or (1’) and carboxyl groups as Rp; or Ri, and

R7 or Rsg.

9. - A resin composition according to any of claims
1 to 7, wherein the compound having a structure represented by
the general formula (1) or (1’) comprises -NHCO~ as X of the
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the general fornmula (1) or (1') conprises -NHCO as X of the 86
general formula (1) or (1') and hydroxyl groups as R2 or R3, and R7
or R8. 10. A resin conposition obtained by dehydrating and

ri ng-cl osing the conmpound having a structure represented by the
general formula (1) or (1') of the resin conposition of any of
claims 1 to 9. 11. A polyimde resin conposition obtained by

dehydr at i qh &l FoREuehOBI NG -t e 9%{29%%&%&&”&&%& UCRYIE Ry, and
represented by the general formula (1) or (1) ©of the resin '
conpositimnoaef rgl aim 8. 12. A pol ybenzoxazol e resin conposition
obtained by dehydrating and ring-closing the conpound having a
structure represented by the general formula (1) or (1') of the
resin conposition of claim9. 13. A varnish obtained fromthe resin
conposi tildh of clai m 1® réebénpompboside onesthina Compbyiddpmmeft idgaamdll
or the polybenzoxazole resin conposition of claim12. 14. A resin
film obt &l ddy Hewt the eatppgnthea v ires ars tonposid reprefestadmyl Ohe
the polyimde resin conposition of claiml1l, the polybenzoxazol e
resin corffdsitdloAosrudpalh PX (&f ) t ¢k thar meshnotompes by 181 &7 any. of

sem conduct or device conprising the resin filmof claim14. 88
claims 1 to 9.

) 11. A polyimide resin composition obtained by
dehydrating and ring-closing the compound having a structure
represented by the general formula (1} or {17} of the resin

composition of claim 8.

12. A polybenzoxazole resin composition obtained
by dehydrating and ring~closing the compound having a structure
represented by the general formula (1} or (1) of the resin

composition of claim 9.

13. A varnish obtained from the resin composition
of claim 10, the polyimide resin composition of claim 11 or the

polybenzoxazole resin composition of claim 12.

14. A resin film obtained by heat-treating the
resin composition of claim 10, the polyimide resin composition
of claim 11, the polybenzoxazole resin composition of claim 12

or the varnish of claim 13.
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15. A semiconductor device comprising the resin

film of claim 14.
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