;e3e~)~& <6T AROVATI C CARBOXYLI C ACI D, ACI D HALI DE DERI VATI VE THEREOF AND
PROCESS FOR PRODUCI NG THE COVWPOUNDS 5 The present invention relates to an
aronatic.carboxylic acid, an acid halide derivative thereof and a process
for producing these conpounds. More particularly, the present invention

relates to an aromatic carboxyli c“"wmum m ful as a material for
macronol ecul ar conpounds and, in m’u mm,m for polycondensed .
macr onol ecul ar compounds exhi biting eé&&’;;l ent heat resistance, an acid

hal i de derivative thereof and a fficiently producing these
conmpounds. 15 BACKGROUND ART Aromﬁﬁig EQQ@I I ¢ acids having two carboxyl

groups in one nolecule and acid halides of these conpounds are used as the
material for aromatic pol yam de resins, polyarylate resins, polybenzoxazol e

resins and pol 10 @7 BOSSSLITS ACRDS AT BANID KA ERYT ATVECt Ur es ar e

produced 20 and used 1 n accordance wth the applications. In general, these

resins have PHEREOF ARNDPRESESSFOR PRODUCINCGTHE COMEOBNDS
t her nopl asti ¢ macronol ecul ar conpounds and these resins are frequently used

for applications exposed to high tenperatures. As the neans of further
enhanci ng the heat resistance, introduction of 25 thernosetting
subst i t uelfECEESIGAEFIHRILBnpt ed. Therefore, a material used for such resins
has been desired. 1 . . .
The present invention relates to an aromatic carboxylic acid, an acid
halide derivative thereof and a process for producing these compounds.
More particularly, the present invention relates to an aromatic carboxylic
10  acid useful as a material for macromolecular compounds and, in particular,
for polycondensed macromolecular compounds exhibiting excellent heat
resistance, an acid halide derivative thereof and a process for efficiently

producing these compounds.

15 BACKGROUND ART

Aromatic carboxylic acids having two carboxyl groups in one
molecule and acid halides of these compounds are used as the material for
aromatic polyamide resins, polyarylate resins, polybenzoxazole resins and
polybenzothiazole resins. Resins having various structures are produced

20 and used in accordance with the applications.

In general, these resins have excellent heat resistance although
these resins are thermoplastic macromolecular compounds and these
resins are frequently used for applications exposed to high temperatures.
As the means of further enhancing the heat resistance, introduction of

25 thermosetting substituents has been attempted. Therefore, a material

used for such resins has been desired.
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Under the above circunstances, the present invention has a first object of
providing an aromatic carboxylic acid useful as a material for 5

mact onol ecul ar conpounds and) in particular, for polycondensed
macr onol ecul ar conpounds exhi biting excell ent heat resistance and an acid
hal i de derivative thereof and has a second object of providing a process
for efficiently producing these conpounds. As the result of extensive
studies by the present inventors to achieve 10 the above objects, it was
found that the first object could be achieved by an aromatic carboxylic
acid having a specific structure and an acid halide derivative thereof and

that the moglt tOP(‘H-k Imﬁb}‘ d by efficiently producing these
conpounds “Th accordance W thn spectfi c steps The present invention has been

conpl eted based;ader Be HRVE dRAihGAGLes, ItheT BRosBREIRILNLION AU ANEAKOVT dES:

(1) An aromatic carboxylic acid having a strlUcture represented by gener al
formul a ( bbjedtFE prvvilide aiﬂ'ﬁfo@hﬂlé\cﬁ%@&ﬁ%&dmﬁfﬁuIasrzeﬁﬁﬁﬁﬁiﬁleﬁ')rby

gener al formJIa (a) or (b): C=C-Rl(a) 2 CCR2 O (b) RL in general
fornul & (ahacrepidseular ngomyminogien ahdm iranpalktigulagr ofgr opolsgcoredediwalli ¢ gr oup
and R2 in general formula (b) representing an alkyl group or an aromatic

gr oup 5 ( Magwenzdeculaal dosapalardsy exhibéting ewcelentrdieiat reardvamed iandaahd havi ng

acid halide derivative thereof and has a second object of providing a
process for efficiently producing these compounds.
As the result of extensive studies by the present inventors to achieve

10  the above objects, it was found that the first object could be achieved by an

aromatic carboxylic acid having a specific structure and an acid halide

derivative thereof and that the second object could be achieved by

efficiently producing these compounds in accordance with specific steps.

The present invention has been completed based on the above knowledge.
15 The present invention provides:

(1)  An aromatic carboxylic acid having a structure represented by

general formula (1):

HOOC
A
HOOC
(1)
wherein A represents a group represented by general formula (a) or (b):
20 -C=C-R1 (a)



structure represented by general fornula (2): XOC A XOC (2) wherein A
represents a group represented by general fornmula (a) or (b): CGCRL (a)
C=C R2,0(b) RLin general forrmula (a) representing hydrogen atom an

al kyl group or an aromatic group and R2 in general formula (b) representing
an al kyl group or an aromatic group and X represents a hal ogen atom (3) A
process for producing an aronmatic carboxylic acid represented by 15 general
formula (1-1): 3 HOOC C=C-R1 HOOC (1-1) wherein Rl represents hydrogen
atom an al kyl group or an aromatic group, which conprises: obtaining a
conpound represented by general foﬂml(&](t%): ROOC C=C-E ROOC wherein R
represents a lower alkyl grolp awd E represents trinethylsilyl group,

hydr oxypr opyl group, an & up or an aromatic group, by reacting a
conpound represented by gene ormula (3): RgHC D ROCC . .. (3) 10 wherein
D represents a group to be elimnated and R is as defined above, with a

conmpound P gEALRH BYmIH €4l efrREdRtiRg (iMrogen atom, an alkyl group or
an aromatic group and R2 in general formula (b) representing an alkyl

group or an aromatic group;
5 (2) An acid halide derivative of an aromatic carboxylic acid having a

structure represented by general formula (2):

XOC
A
XOC
- (9)
wherein A represents a group represented by general formula (a) or (b):
-C=C-R! - (a)
c=c-Rr?

o/
10 - (b)

Rl in general formula (a) representing hydrogen atom, an alkyl group or
an aromatic group and R2 in general formula (b) representing an alkyl
group or an aromatic group; and X represents a halogen atom;

(3) A process for producing an aromatic carboxylic acid represented by

15 general formula (1-1):



HC=C-E (4) wherein E is as defined above form ng a conpound represented by
general fornula (6): 4 t MOOC CC-R MOOC (6) wherein R1L is as defined
above and Mrepresents an alkali nmetal, by treating the obtained conpound
represented by general formula (5) in a presence of an al kali netal

hydr oxi de and 5 treating the formed conpound represented by general formula
(6) with an acid (4) A process for producing an aromatic carboxylic acid
represented by general formula (1-2): HOOC C=C-R2 O HOOC ~~~ (1-2) 10
wherein R2 represents an alkyl group or an aromatic group, which conprises.
obtai ning a conpound r 9‘% ented by general formula (9): ROOC C=C-RZ O ROCC
(9) wherein R represents a I'wwer al kyl group and R2 is as defined above, by
15 reacting a conpound reprg d %@g@gral formula (7): 5

HOOC
- (1-1)

wherein R! represents hydrogen atom, an alkyl group or an aromatic
group, which comprises:

obtaining a compound represented by general formula (5):

ROOC

ROOC
5 - (5)

wherein R represents a lower alkyl group and E represents trimethylsilyl
group, hydroxypropyl group, an alkyl group or an aromatic group, by

reacting a compound represented by general formula (3):

ROOC

ROOC
(3)

10 wherein D represents a group to be eliminated and R is as defined above,
with a compound represented by general formula (4):
HC=C-E ~(4)
wherein E is as defined above;

forming a compound represented by general formula (6):



ROOC D ROOC (7) wherein D represents a group to be elimnated and Ris as
defi ned above, with a conpound represented by general fornula (8): HC =
CR2 5 wherein R2 is as defined above ... (g) form ng a conpound
represented by general formula (10): MOOC C=C-RZ MOOC ~~(10) wherein R2 is
as defined above and Mrepresents an alkali netal, by treating the obtained
conpound represented by general fornmula (9) in a 10 presence of an al kali
nmet al hydroxi de and treating the formed conpound represented by general
formula (10) with an acid (5) A process for producing an acid halide
derivative of an aro ar boxylic acid represented by general fornmula
C2-1): XOC C=C-R1 XOC 15 ~~~ :1) wherein X represents a hal ogen atom and
R1 represents hydrogen ato @Z@I_Qll group or an aromatic group,

whi ch conprises treating w -

MOOC
- (6)

wherein R! is as defined above and M represents an alkali metal, by
treating the obtained compound represented by general formula (5) in a
presence of an alkali metal hydroxide; and

5 treating the formed compound represented by general formula (6)
with an acid;
(4) A process for producing an aromatic carboxylic acid represented by
general formula (1-2):

HOOC

@ O‘@CEC—RZ

HOOC
- (1-2)

10 wherein R2 represents an alkyl group or an aromatic group, which
comprises:
obtaining a compound represented by general formula (9):

ROOC

@ 0_@ c=c-r?

ROOC
- (9)

wherein R represents a lower alkyl group and R2 is as defined above, by

15 reacting a compound represented by general formula (7):



hal ogenati ng agent a conpound represented by general formula (1-1): HOOC C=
C RL HOOC (1-1) wherein Rl is as defined above, or a conpound represented
by general 5 fornula (6): MOOC C= C RlL MOOC (6) wherein Mrepresents an
al kali metal and Rl is as defined above and (6) A process for producing an
acid halide derivative of an aromatic carboxylic acid represented by
general fornula (2-2): XOC C G R2 XOC 10 ~~~ (2-2) wherein X represents a
hal ogen atom and R2 represents an al kyl group or an aronatic group, which
conprises treating w tl{bachal ogenating agent a compound represented by
general formula (1-2): O0C C=C-R2 HOOC ~~~ (1-2) wherein R2 is as
defi ned above, or a conpoung—epresente dheral fornul a (10): MOCC
C=CR2 MOOC ~~(10) 5 wherei eprgse al kali metal and R2 is as
defi ned above. The aromatic POXYl i C\§ and the acid halide derivative
of the 10 aromatic carboxyli/c acid are novel conpounds which are not
descri bed in ROOC

(7

wherein D represents a group to be eliminated and R is as defined above,

with a compound represented by general formula (8):
HC=C-R2 - (8)
5 wherein R2 is as defined above;

forming a compound represented by general formula (10):

C=C-R
04@

wherein R2 is as defined above and M represents an alkali metal, by

MOOC

MOOC
-(10)

treating the obtained compound represented by general formula (9) in a
10  presence of an alkali metal hydroxide; and
treating the formed compound represented by general formula (10)
with an acid;
(5) A process for producing an acid halide derivative of an aromatic
carboxylic acid represented by general formula (2-1):

XOC
c=c-r!
XOC

15 - (2-1)

wherein X represents a halogen atom and Rl represents hydrogen atom,



literatures and are represented by general fornula (1) and general fornula
(2), respectively: HOOC A HOOC (1) 8 XOC A XOC .. (2) In the above
general formulae (1) and (2), A represents a group represented by general
formula (a) or (b): CGCCR1... (a) C&C R O~~ ... (b) wherein R
represents hydrogen atom an al kyl group or an aromatic group and R2
represents an al kyl group or an aromatic group. In general formula (2), X
represents a hal ogen atom The aromatic carboxylic acid represented by

Rt SR S
2oL g T P RO 9 ¥ GBI - il
HOOC

HOOC
- (1-1)

wherein Rl is as defined above, or a compound represented by general

5  formula (6):
MOOC
c=c-rR'
MOOC
- (8)
wherein M represents an alkali metal and R1 is as defined above; and

(6) A process for producing an acid halide derivative of an aromatic

carboxylic acid represented by general formula (2-2):

XOC 2
C=C-R
O —@
XOC

10 -~ (2-2)
wherein X represents a halogen atom and R2 represents an alkyl group or
an aromatic group, which comprises treating with a halogenating agent a

compound represented by general formula (1-2):



wherein R2 is as defined above. The acid halide of an aromatic carboxylic
acid represented by general formula (2) includes an acid halide derivative
of an arematic carboxylic acid represented by general forrmula (2-1): XOC C=
C RL XOC 5 ~~~ (2-1) wherein R1 and X are as defined above, and an acid
hal i de derivative of an aromatic carboxylic acid represented by general
formula (2-2): XOC C=C-R2 XOC (2-2) wherein R2 and X are as defined above.
10 It is preferable fromthe standpoint of the practical use that the acid
hal i des of aromatic c?g$8§ylic acids represented by general fornulae (2-1)
and (2-2) are acid ch i"de, derivatives represented,by general formnulae (2
1) and (2-2), respectively, Ya-which X 5;1 osemt S Bhl ori ne atom Exanpl es

of the alkyl group and the & oLl cepresented by 15 Rl and R2 in
general formulae (1) and (2 ¢l ude a groups such as ethyl group,
propyl group and butyl group and aromatic group such as 10 i T phenyl
group, naphthyl groupH@®diryl group, quinolyl group and qui noxal yl group.
The process for producing these conpounds will be descr.ibp@)in the
following. 5 The aromatic carboxylic acid represented by general formula
(1-1) and whereatiRR islasdéefifiedambavemat iac campboxi! teprasdamied dpyr @sasi«d by
general fornula (2-1) can be produced in accordance with the foll ow ng

rout e. ROS@rmbla-HC- E ROOC
C=C-R
O‘—@

MOOC
MOOC
5 wherein M represents an alkali metal and R2 is as defined above.

-(10)

INVENTION
The aromatic carboxylic acid and the acid halide derivative of the
10 aromatic carboxylic acid are novel compounds which are not described in
literatures and are represented by general formula (1) and general formula
(2), respectively:
HOOC

HOOC
(1)



(3) (4 ROOC C=CG-E (S) ROOC 11 5 10 MOOC C=C-R1 MOOC HOOC XOC C C R ~ /

C _CRL HOOC XOC (i _i) (2_1) In general fornmula (3), D represents a group
to be elimnated. In 15 20 25 general fornulae (3) and (5), R represents a
| ower al kyl group and preferably nethyl group. In general fornulae (4) and
(5), E represents trinmethylsilyl group, hydroxypropyl group, an al kyl group
or an aromatic group. In general fornmula (6), Mrepresents an alkali netal.
In general formulae (6), ( 1-1) and (2-1), R represents hydrogen atom an
al kyl group or an aromatic group. In general forrmula (2-1), X represents a
hal ogen at om and prefer&P¢ chlorine atom The dial kyl ester conpound of

i sophthalic acid represented\oy general fornmula (3) in which the 5-position
on the benzene ring is substj od with the group to be elim nated
represented by D and the co Presented by general fornula (4) in

whi ch one side of acetylene IN\s_gMdbstituted with a group represented by E
are used as the starting nmatgrials and subjected to the coupling reaction
and the conpound repres PLd by gener al fornulg (5) is obtained. It is
preferable 12 that a catalyst is used in thefaoupling reaction and, for

exanple, a catalyst of a transiti.on net suc s pal |l adi um can be used. As
the group to binea'ferrﬁka’t’%cgep@b?]et‘gm‘ggeb )[ﬁfn‘g (g)rdgpreglr?%’ﬁﬁtaecfrgﬁgi ly from
the aromatic_ rin the ¢ Lin actian in the presence of the above

cat al yst FSP?SSPE?G%%WE@%@%P&(fgfort(h)e)' group to be elimnated include
hal ogen atons such ag £l ine atom chlorine. ghom brom ne atom and i odi ne
atom and trifluoronethanesul fonyl oxy group. As the substituent represented
by E, a group working as a protective grosip can be used and preferable
exanpl es of such a group incl GF&H$1 silyl group and hydroxypropyl 10
group. Exanples of the subs t represented by E include aromatic groups
and al kyl groups. Exanpl €% )\ € aromatic group include phenyl group,

napht hyl group, anthryl groug_qui nolyl group.-@)d qui noxal yl group. The

al kyl group is elimnated fromthe carboxylic acid ester group in 15 this
conpound iwhdrein REeveprasents diydrbgad iatort, adn halltybigrdep and anatrdthatisane

time, the protective group is elimnated when the group represented by E is
t he prot e@rpwe agdoRip represhntcamadarEroeprarsanacembtic geoep.al Inf genetad (5) .
Thus, an al kal | tal salt of a derivative of isophthalic acid represented

by gener alformaulaf2, Xappresense admlagereatonzo The aronatic carboxylic acid
represented by formula ( i.ned by ating the alkal

| 1) be obt
nmetal salt of ﬁg}g%%ﬁa \?ecﬁ‘}fbo?%é?)r?zcﬁiﬁ?gl?r%@?’ﬁe‘f é}i’r 5@%?&93{1%5?1 gner al

f 6) wi.t h i d. The aci.d halide derivati f Ly th
Lol 00l $ thepitd aarB el GihaRglif st A tSestiitat Sigensral I by "

obt ai ned by treating the alkal
HOOC

c=c-rR
HOOC
~(1-1)
wherein Rl is as defined above, and an aromatic carboxylic acid

represented by general formula (1-2):



25 nmetal salt of a derivative of isophthalic acid represented by general
formula (6) with a halogenating agent and preferably with a chlorinating 13
agent. Inp the case of the dial kyl ester of isophthalic acid represented by
5 10 15 general formula (3) in which the 5-position on the benzene ring is
substituted with the group represented by D, when the group to be
elimnated represented by Dis trifluoronethanesul fonyl oxy group, a dialkyl
ester of 5-trifluorornethanesul fonyl oxyi sophthalic acid [formula (31)] is
obt ai ned by esterificgﬁ??@;of a di al kyl ester of 5-hydroxyisophthalic acid
[formula (11)] with trifluogromet hanesul fonic égj ﬂghydride [formula (12)]

i T

in accordance with the foll r eact i oA—¢H ion.” ROOC \ /| OHE-
i sents a | ower al kyl group. ROOC
in the oW ng reaction equation: 20 25

(CF3S02) 20 -~ ROOC (11) (1
HD 1-i- NaNO2 --~ N2 D _ HOOC HOOC (13) (14)

\ / 0S02CF3 ROOC (3-1) As s

HOOC HOOC \ / + 1\ / NH2 -

HOOC CuBr 1 =~' T-L~(~HDAOXC (15) 14 ROOC DL \ / ROCC 09
- (1-2

wherein R2 is as defined above. The acid halide of an aromatic carboxylic
acid represented by general formula (2) includes an acid halide derivative
of an aromatic carboxylic acid represented by general formula (2-1):

XOC

XOC
5 -~ (2-1)

wherein Rl and X are as defined above, and an acid halide derivative of an

aromatic carboxylic acid represented by general formula (2-2):

XOC
c=c-Rr?
O 4@
XO0C
- (2-2)
wherein R2 and X are as defined above.
10 It is preferable from the standpoint of the practical use that the acid

halides of aromatic carboxylic acids represented by general formulae (2-1)
and (2-2) are acid chloride derivatives represented by general formulae (2-
1) and (2-2), respectively, in which X represents chlorine atom.
Examples of the alkyl group and the aromatic group represented by
15 Rl and R2 in general formulae (1) and (2) include alkyl groups such as

ethyl group, propyl group and butyl group and aromatic group such as

10



(3-2) wherein D1 represents a hal ogen atomand R represents a | ower

al kyl group, an isophthalic acid (15) in which the group to be elimnated
is a hal pgen can be produced using 5-am noi sophthalic acid [forrmula (13)]
as the raw material in accordance with the Sandneyer reaction which 5
proceeds via a diazoniumsalt [fornmula (14)]. Then, a dial kyl ester of

i sophthalic acid represented by formula (3-2) in which the group to be
elimnated represented by Dis a halogen is easily obtained by converting

t he carbox I|c acid int | ester. E nents. o rocesses for
pr oduci ng ﬁgyar ety ¢ %85@33 %Xﬂguﬁ %%tilgypb%x%ugenggglo&y IH’Dé]lpalauf rmul a
(1-1) and Bﬂg) p% %klde derlvatlve of the aromatic carboxyllc aci d
representg g& ral fornula (2-1) will be described in the follow ng. As
an enbodi ment  ggieNgkodesl ﬁekg]%daah%rtmfse %oﬁfp@ﬁaugwwmhbgcﬁwcﬂn{ BeBr in
formula (3)], dlazonlun1hy obromde [D1=Br in Fornula 14] is 15 obtained
by the regsllowimgof 5-am noi sophthalic acid [fornula 13], hydrobrom c acid
and sodiumnitrite. By the reaction of the obtained product with cuprous
brom de, nitrofde gasnatic gerlengliechaddepbesembiéd byhgdrarat famnule (r3Br in
formul a (15)] i s obtained. Then, under the atnmosphere of an inert gas such
as nitrogand félﬁg:im dadidecof; anraremptigesarboxgicatidl repgesended bb’rgﬁnee‘agr esence
of an aC|g€p cat st such a |.furic !ﬁfld and %he resultant mxture is
heat ed un q%&b%er%@m tipdscordanceiwith she dollevmnesrontace bet ween

t he | ower alcohol and t he carboxylic acid and the dial kyl ester of

5-bronoi sophthalic acid [D 1=Br in fornmula (32)] is obtained. In this
reaction, it is preferable that the |lower alcohol is 25 used in a greatly
excess anount so that the equilibriumof the reaction shifts to the side of
the product. It is preferable that the | ower alcohol is 15 distilled in
advance so that the anount of water in the reaction systemis decreased.
When a dial kyl ester of 5-trifl uoronmethanesul fonyl oxyi sophthalic acid

[ D=trifluoronethanesul fonyl oxy group in fornmula (3)] is used, a 5 dialkyl
ester of 5-hydroxyisophthalic acid [formula (11)] and a base are dissol ved
into a solvent. To the R&Ctant solution cooled at -78 to 10C,
trifluoromethanesul fonic aC|o»-chydr|de [formula (12)] is added and the
reaction is allowed to proceg Ef$qﬁﬁgag$ in the range of 0C to about
t he boiling point of the sol Re The 't tfie reaction is not limted.
10 I n the above reaction, thg reaction solution is cool ed before the
addition of trifluoroneRQMESsul fonic acid anhydride since the reaction is
an exothernic reaction and, wgp the tenpegpture exceeds the range

descri bed above, the reaction proceeds rapidly and there is the possibility
t hat bunping of the solvent takes place. 15 By treating the reaction
product thus obtained by the conventional operation of separation such as
the extraction and the phase separation, the dialkyl ester of
5-trifluoromet hanesul f onyl oxyi sophthalic acid can be obtai ned. The obtai ned
conpound may be further purified in accordance with 20 the
recrystallization or the colum chromatography. It is preferable that
trifluoromethanesul fonic acid dNOMCj de is used in an anount by equival ent
1to 1.5 tines the anount by equival gainof the diaIkyI ester of

5- hydr oxyi sophthalic acid. As_the bg L er neS(ﬂ V|ng no active
hydrogen are 25 preferable. Exanples he~fe t| e include
pyri di nes such as pyridine and net2¥ pyri di ne and trlalkylanlnes such as
triethylamne 16

11



and tributylamne. It is preferable that the tertiary amne is used in an
anount by equivalent 1 to 1.5 tines the total anobunt by equival ent of the
di al kyl ester of 5-hydroxyisophthalic acid and trifl uoronethanesul fonic
acid anhydride. 5 Exanples of the solvent include aromatic hydrocarbons,
hydr ocar bons, ethers and hal ogenat ed hydrocarbons which are inert to the
reacti on such as benzene, tol uene, n-hexane, cycl ohexane, petrol eum ether,
et hyl ether, tetrahydrofuran,N@D@X?oronethane, 1, 2-di chl or onet hane and

chl oroform The solvent may be used)s+Rgly or in conbination of two or 10
nore. The anount of the solvent is r¢ecglagly |iggyed. Wien water is
present in the solvent, side reacti¥ with trifluoronmethanesul fonic acid
anhydride of the reacting reaggﬁt takes place and the actual relative
anounts by equival ent of the ¢ ies in the reaction change.
Therefore, it is preferable that t 15 solvent is used or that
t he anount of water is known in vance and t hesabove conpound is used in
an anmount greater than the thegretical anount soN hat the anmount in the
actuab use is suitably adjustgd. In the process fox obtaining the conpound
represented by general for a (5), areaction produgt is obtained by the
coupling reactiqq ?$ the 20 dial kyl ester of 5-br§a§isophthalic acid or the
di al kyl ester of e c'fluorosulfonyloxyisophthali €i.d obt ai ned above and
t he conpound obt ai nedubsti tuting one side of acet e wth a

protective group reprég ) ar gneatC- grioup
represented by E whicN_1¥& represented by general for In the
presence of a ¢ I 25 under the atnosphere of j/nert gas such as

ni trogen, ar gonaéﬁ)ﬁélel iumat a tenperature in thggagnge of about 20 to
150C oThe tinme of the above 17 i reaction is not particularly limted.
The conpound represented bji-general fornula (5) can be obt &-ped by treating
the reaction product obtai ned as descri bed above by an operation of
separation such as concentration and reprecipitation. The obtai ned conpound
may be 5 puri firegendtrabésandRN(3), B tdprebentacd givus o Weedlogimdtay. oln
recrystallization, where necessary. The conpound obtai ned by substituting
one si de gemeagktfytranmeni(8h amdpr(B), eBt remeregentsp ar dpwes erlkel grguf ahdch i s
represented by general formula (4) is not particularly limted as |ong as
the prot aupfar@bgw mgthpl gzoume o general farwulas (4 hydr%%i Herepresental kal i

L R U A D
that the %ﬂﬁﬂﬂﬁﬁ@%ﬁ%ﬁﬂ@ﬁ@?@a (L shresornty enralkali Sheraly, oaSpauel ] ormi &
bl ust ed THrERTRE ol 1) et REBBIReh LS hydrodeh a@IE AL 4% HBIE “of "t ne”
compound giegk SSeaesk BouienSEekodBa MY () (A9 R dept HenieachiRRoR"

proceed conplete genera e catalyst systemis not partrcularly
limted agohPAAd PrefebfblsadIOneato@N bond can be fornmed. A catal yst system
conprising 20 dichlorobis(triphenyl phosphi ne) pal | adi um copper iodi de and
tripheéenyl phosphe nHalyd estel ecahpeund hf isvplivhalié acid represented by
di chl orobi s(triphenyl phosphi ne)pal | adiumis not particularly limted. It is
pr ef er ablgenenal fdirohlaor@bi iy twhichetlyd pghpesitione opalthedbemaene ubed isn an
amount in the range of 0.1 to 1% by npl e based on the amount of the
conpound 2Bstisptess srithe dhpyergape tarlbef eimimatedsyenzagentedt by B wnchhphosphi ne
is used in an anmpunt by equival ent if:ghe an of 1 to 20 tiﬂﬁf t he amount
by 18 ORI E FePEEsegited| by ogtneral i IgHONA p sHhin)“g‘aloln&dis &d copper
iodide is used in an,amunpt, by .equivalent in th ange of 1 to tinmes the
amount  byP EETICDA bR ROY SRR, FOMERoM Bl bR e piedads The As ¢ he
sol vent far abov, eaaqt:| 1 ne-has t .l referabl e
so tRRt (REMRE] plEnRRE G CAGEARa B8, BRR PSR RAGHER' bl e

compound represented by general formula (5) is obtained. It is preferable
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acid. Exanpl es of the solvent include diethylamne, butylam ne, tertiary
am nes such as triethylamne and tributylam ne and cyclic am nes such as
pyri,di ne,and piperidine. The solvent may be used singly or in conbination
of two or nore. The ampunt of the solvent is not particularly 10 Iimted.
It is preferable that the anmount by weight of the solvent is in the range
of 2 to 50 tinmes the anount by weight of the material. It is preferable
that the solvent is distilled in advance so that side reactions and

the al IKZE R Bogeafef T el PASRIAG I aionpd P fzz?éﬁ%ieefa?éaaﬁ&sikt”;eggﬁy
ar boxy! | OF: rkon SORFELLRAS AMEle) Saf HAWRE e PRERILTRORD D T

formula (Qirhihdtbe r@;?fe%@ﬂ@é‘d By [’Ma akéd@) blifBhatedWsdiR¥heg tie ar@Rhiignt and
si mul taneous el imnation of protection of ethynyl group when the group

represent ain@ybyEthe dotlie@peattibr’Gn ther psaieined dfytleendodé dadalMdt ds(5) is
protective group such as trinmethylsilyl group and hydroxypropyl group,. Th
t enper &t urprefordblidie Ekampdés tdfetheegedupntoabe shiipatdd d¢neladéyhalogehed. |t
is preferable that the tenperature is in the range of the roomtenperature
to the temtemstanch ax fluefiheatomy, ohlorine atohy,drominhatemyastdicifoated by
cooling the obtained 25 reactjion product are separated, washed with an

al cohol - baed teifupeemethanesatfonsldxangtoupet Hxnthe sphstitiantarepressspedpanol
and dried and the alkali_ 19 metal saglt of the isophthalic acjd derivative
repr esent & g;y A BRI WOrKInE RY & BYoteshve 8TeRP fancke usedand predsrablaet o

hydr oxi de, pot gssi ym hydr oxi de. and s%di u hﬁsrldlr?)(i de ar pr ferable, It is
ot ef or abl E¥PRIRISE o8 Al i P IngS PermetbyIRIvY gsoup 2nd RydroxyPRRRYLoxi de i s
3 ti t nmou Uievial e [ f un r nt.ed by
gener a0t AREPa ainigE e ochibstinnaRh dePlossifest BYCR BRER pFORRLE!
limted a t o LeaCk A\ t kal i

et al - hy e RRe 285 ARFLEROUER! Hifarflonth (B8 wbulafR0kiold SRRl ot
met al hydrQyi,des, B mef » apQlinolbut R KaQranol are
pr ef er abl eg.q‘a‘llﬁ’e azﬁgﬁﬂy g%r%tgg’e sdgp\gglntgr?%ﬁngt %%?ti%gﬁgr?ydlélﬁﬁaedgaﬁomthe
st andpoi ntgygfipt he easiness of the operation, it is preferable that the
anount by weight is in the range of 5 to 50 tinmes the anmount by wei ght of

t he conmpound r eflieskil gdoly igehniinkteddioml the(darbodydiclded 2sturgdroapdar boxyl i c
acid represented by general fornmula (1-1) of the present invention can be
obt ai 16d Whisicempoundgint hlee pirksdriceneft @ adkgli wetalhkydrosple hadj at dbed
derivative obtained above [formula (6)~ into_water, obtaining precipitates
by treati rigmébinghtthe nagteative srompvistehimimaged avhanctheagranpdrepepsanted aci d,

sul furic aci g?nand nitric acid unti] tge sol uti O({] 20 becoqriz) aci di c,
pref er abl \PY $hi$ |thenBroipctiEe rouP in $Be LOMPIRPG HEPESRESEPYpBRRS L at es by
filtration_and hi and drying the sepapated.precipitates. It i.

pr ef er abl dOPRA (R (L, peh e kel mepdl sHIEPE A demivitie,ph 150phiialicadids e
reactions rél S | L] and pol yneri zati on may
occasi onaIr%bré%%ét&%pérc%hﬁgenfokﬁlgﬂ%g Sun ggéaé%%%@)'sed 25 to a strong acid
for ashong ti T i heer; i | t j C

repr es?gnt ed b;/m%lbé Q?%%%(E%a{%g?ﬁlﬁfigﬁ%d‘é%rﬁg?r?ﬂ;eﬁeﬁ%Fgggﬁ@@%&g&%g%ﬁ)can be
obt ai ned kyn' ®BChbbintdeby! '&i@htin?eﬂ?é aARhE Riethh&alts @P4 Nddrivatied bf
derivative obtained above [formula (6)] at a tenperature in the range of
about 0 t dscplEhalicaaddl Mpres@itedsby Genbealnfragdaale) ngithognt adid. afhexcess
anount as the solvent, 5 renpving the solvent fromthe resultant reaction
m xt ure, vasdi hglidbhe debivaitived sl | prefexadlyt the t heidhecldotidenderivdtive
recrystal lizing the washed product. In place of the alkali netal salt of

t he i sophtteprésended bydtemieval formula §2ds cande dbpaipeddrmtrentingthe alBali t he
aromatic carboxylic acid represented by general formula (1-1) may he used.
10 As 28he matadgedlit phg sgeivativienpbrigepbjalige acidndepsespytedh v generale

formula (6) with a halogenating agent and preferably with a chlorinating

a
e
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preferable. The anmount by wei ght of the hal ogenating agent is, in general,
2 times the anount by weight of the alkali netal salt of the isophthalic
acid derivative represented by general formula (6) or nore. There is no
upper limt in the anount. Wien no solvent is used, the hal ogenating 15
agent may be used in a greatly excess anmpbunt such as an anount by

equi valent 10 tinmes the anmount by equival ent of the above conpound or nore.
The solvent is not particularly Iimted. Exanples of the solvent include
aronaticaéy rocar bons such as benzene, toluene and xyl ene, 20 hydrocarbons
such as pentane, hexane, cyclohexane and petrol eum et her, and hal ogenat ed

hydrocar bons ?ﬁ%ﬁe ac%sgi&hﬂiuar ABENCEGer G 18654 Halc &aa%grés%g@& yor i de,

1, 2-di chl or oet hane and chl orobenzene. The sol vent can be used 1 n-a desired
amount  r gdadria¥ efolrthdlie (Hmwnivhach tthe 8tgoaltionredal thealblen@énd hengsppht hal i c
acid derivative represented by general formula (6). 25 In the above

t r eat nenswhstitulbed estithuthe agrodpNrepreseitddf dynbyi eheantheygrodpnto ey be added
to pronote the reaction. 21 A pol ynerization inhibitor such as

hydr dqui eloménated hppresgoietbriy M nisnmétifiporemkthanspulioayinkyegrowp,s@ppr ess t he
pol ymeri zatjion at the ethynyl portion, treating. the, aiomati c carboxylic

aci d repfiedkyk esgtenpf éétﬁé?‘éﬂrogleﬁb?muéﬁ{fgg‘l’wis%h@ﬁhp@Ctﬂa farmada K9 treati ng
e e o B TR W AR
the hal OBt RSl GV E FraRtodithyRaguibiie dtid anbbabRd Fiatione — °
epr eoant 2 in AASrEERE wEH cERpoMnd M tQBIGSR] PO (B0 Les of the

arongj i c carboxylic acid represented by general formula (2-2) can be
produced in ac?(qqg]ce with the follow ng roR®EOC?2 ROOC ROOC NO2 - NO2

OH~-F ROOC (11 ROOC (1~) ROOC ROOC D . - NH (7) ROOC ( 18)
ROOC OH HC = G R2 ~ 8 19 ~ 0 t
( )OH+2C{<"382)2 20 — OS0O,2CF3
ROOC ROOC
(11) (12) (3-1)
15

wherein R represents a lower alkyl group.

As shown in the following reaction equation:

HOOC HOOC
HOOC HOOC
(13) (14)
HOOC ROOC
25 —
CuBr . Dl :E‘X_fll/ﬂf' Dl
HOOC ROOC
(15) (3-2)
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MOCC=CRC=CR2OMOCC XOCC=CR2 OX0OC (2-2) (10) HOCC' OC =
CR2 HOOC ( 1-2) 23 In general formula (7), D represents a group to be
elimnated. In general forrmulae (8), (9), (10), (1-2) and (2-2), R2
represents an al kyl group or an aromatic group. In general fornmula (10), M
represents an alkali netal. In general fornula (2-2), X represents a

hal ogen atomand 5 preferably chlorine atom In these general formulae, R
represents a | ower al kyl group and preferably nethyl group. By the reaction

A L L

acid repres nzene represen

formil a (EdbupSahRoshardlodARGS) Al Shidh wal Mo R93% alEHnaRPRS 2SS UM

car bonat e Tan car bonat e, e dia er o

5- (ni tr opheNeseh carmiy ?Adlfceﬁcﬁﬁng@éﬁﬁﬁ%@??ﬂali@ééﬂ' Forddla CEB)] g

obtained. By treating Phi s conmpound with palladiumactive carbon or
pl ati num ahti yvew C aidterial niie racchel adicaogiptie rtheoSahdeieyge nraiction twicishi ng 15
this conmpound with tin or tin chloride under the acidic condition, the
di al kyP egireceeds Bia( anilizaphanuxssli dépmwlal (h)hciBherepa ediatkyddedtyr fofr mul a
isophthalic acid represented by formula (3-2) in which the group to be
eliminated represented by D is a halogen is easily obtained by converting
the carboxylic acid into an alkyl ester.
Embodiments of the processes for producing the aromatic carboxylic
10  acid represented by general formula (1-1) and the acid halide derivative of
the aromatic carboxylic acid represented by general formula (2-1) will be
described in the following.
As an embodiment using a dialkyl ester of 5-bromoisophthalic acid
[D=Br in formula (3)], diazonium hydrobromide [D1=Br in Formula 14] is
15 obtained by the reaction of 5-aminoisophthalic acid [formula 13],
hydrobromic acid and sodium nitrite. By the reaction of the obtained
product with cuprous bromide, nitrogen gas is generated and 5-
bromoisophthalic acid [D1=Br in formula (15)] is obtained. Then, under
the atmosphere of an inert gas such as nitrogen, argon and helium, a lower
20 alcohol is added in the presence of an acidic catalyst such as sulfuric acid
and the resultant mixture is heated under the refluxing condition.
Esterification takes place between the lower alcohol and the carboxylic
acid and the dialkyl ester of 5-bromoisophthalic acid [D1=Br in formula (3-
2)] is obtained. In this reaction, it is preferable that the lower alcohol is
25 used in a greatly excess amount so that the equilibrium of the reaction

shifts to the side of the product. It is preferable that the lower alcohol is

15



(18) can be obtained. By diazotization of this conpound by addi ng sodi um
nitrite in an acidic solution, followed by addition of potassiumi odide,
sodi um i pdi de, 20 copper brom de or copper chloride, a dialkyl ester of

5- (i odophenoxy) isophthalic acid, a dialkyl ester of

5- (br onmophenoxy)i sophthalic acid or a dial kyl ester of

5- (chl or ophenoxy)i sophthalic acid, which are conpounds represented by
general formula (7) in which the group to be elimnated represented by Dis

Comound AL A 3PS b RGeS BrloheER oier A AREMRp Mo ShRERR .,y

heati ng t? l%lag g ned 24 conpound under an acidic condition, a di aI kyI
ester of f roxyphenoxy)i sophthalic acid which is the conpound

represent ed bVWH&M ibfiS) dstepRiras ’ﬂﬁ@luo%@ﬂiaﬁ{ésfu'lﬁ [R/tcgaylmphttnaﬁccorrpound
with trifluoromethanesul fonic acid anhydride, a dialkyl ester of
5-(triflugen JDeetifRioesietiRiydsutfopitongx growppit Harmhaladsy, inhieid,is the
conmpound represented by general formula (7) in which the group to be

el i mi nat edial&kyt estnt efl Sty dvokgisbphthalor acwt Harmseld {bhY|and/ agbasp aré s
obt ai ned. |In accordance with the same procedures as those described above,
the conpodirgobesst bern eelveyt.gchethe revitantasqlofionaroled abradied®E. t he 10
coupling reaction of the dialkyl ester conpound represented by ener al
formul a ( wriflaerompthannsybionic peis asbyded eﬁgorgeﬂﬂer& ]‘eé?r adrgd @y the whi ch
one side of the acetylepne is substituted with the group r péese ted by R2.
Exanpl es S?a‘iﬁélbsr 9% 1 REQReE @t gyterperatyneda 6#&‘@?0@ pabent aI kyl

o oup.  anthf ogpeasmgal HEH PvErBupt Brdtani kR RCHP RS AR of 1 he
al kyl 9" oy haclde (8hlib gqh%%ac AR GOUP AT B (SEURUIoRYS

deal kyl'ation of the rou eatin

conpound ‘ehtﬂrﬁo @tl@ﬁésu‘?ﬁ g& BYr Oxh T;H@e fddéal the's aféac@ifont hg 20n

i sopht hal i c aci repr esented by general formula (10) can be obtained. By

treating ehetiirkdbi ré®itain SAld, Whdilethes ABhipephtired@xicodld Whe! @RNESENt €d DY
general fornula (10) with an acid, the aromatic carboxylic acid represented

by gener aldek@ibad above &heqelacﬁenqﬁbaéerdeckaplﬁ&lyt aedithe ishtheapenstbidityal i
netal salt with a hal ogenati ng agent and preferably with 25 a chlorinating
agent, thehatbdnmphgd€ thesolvant vakesgpldcqr ef erably the acid chloride
derivative, represented by general forrrul a 2-2) can be obtained. 25
EnbodifrentBy dfreating pthe areaction prasthet taimedatbiyc ther eanyentionadi d
represented by general formula (1- (23%1 and the acid halide derivative of the

aromati c ORPHAIIA i0€ S&E%Ptifébﬁlé%}eﬁts epsXtgaciiemandoiha phase senargtion, pe
d bed | 5.1n t nbad t). the,dial t
of "5 (ni ¢ EBpHATH este BheF It bR B e SO Y s S AR Bl be

obt ai ned b¥e the reaction of the dial kyl ester of 5-hydroxyisophthalic acid
[forrrula i ghd fl uoronitrobenzene [fornmula (16)] in a pol ar sol vent

such as N, N-di Qr . .
N- net hyl - 2- pyr;ig*l%%thgﬁ%p;g&gﬁ {}Iﬁlﬂl&g{’igg ﬂlﬁ)‘%ﬁ}dﬁﬁ'ﬁ&?%gc%orrgggﬁ%g% a base
such a5 PehasebyRLARLRORAE tﬁ@%ﬁﬂﬁh‘é‘l‘i‘r&ﬁ% SEapeyal a temperature in the

range of about 0200C I'n this reaction, thée time of the reaction is

not particul arlfy 1é, pf@fé@(ble khat snﬂﬁezfcﬁﬁ@dﬂaetebﬁmntcm@l@aﬁﬁydﬁd@&ecihsetil an
anount by equivalent 1 to 10 times the amount by equival ent of the dialkyl
ester of 9nhydamouns byldquitalenadito.1.535inbetl aopntdst equivhlent of the

5- (am nophenoxy)isophthalic acid represented by fornula (18) can be

obt ai ned Mlyalkydasiergftthbydioxlykepphelalee agtl. 5( ni t r ophenoxy) i sopht hal i ¢ aci d
[formula (17)] in a solvent such as tetrahydrofuran, a njxed sol vent of

t et r ahydr of ur af\sarideethgpolteridararnamings hayang| npagedve ohydragesy@ie as

met hanol ) an
25 ) pret%r':;lbi\le. Examples of the tertiary amine include pyridines such as

pyridine and methylpyridine and trialkylamines such as triethylamine
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20 di net hyl f ormam de under the atnosphere of hydrogen in the presence of a
catal yst such as pall adium active carbon and plati numactive carbon. In
this reaction, the time of the reaction and the anmount of the solvent are
not particularly limted. It is preferable that the catalyst is used in an
amount of 0.1 to 10% by nol e based on the anobunt of the dial kyl ester of 25
5- (am nophenoxy)i sophthalic acid. The dial kyl ester of

5- (am nophenoxy)i sophthalic acid can be 26 obtai ned al so by treating the

o {am t . __obtained als reat’ ng th
unger an_ aeryri udTeing  IERIERARE LI, o BRE-Yidiot 8 B tlafin nai 1
aci d, whi %%6&%9&&8{%3&@91rtsqt@%ggéfgl%vqtaﬁaﬁfﬁntwéaﬁieaf&,)t dfpghi ch the

group to be 5 eli'm nated represent I's 1odine atom can be obtained
by obt ai nigiglky] dsd&P rajfwmhﬁa&&xﬁéq@mam@r atidaghd B¥lthmatahboieict he

di al kyl ester of 5(am nophenoxy)isophthalic acid [formula (18)], an aqueous
sol ution afid Arhydrideal acid and sodiumnitrite, followed by the reaction
of the diazoniumsalt with potassiumiodide or sodiumiodi de acconpani ed
with g&nerati oExednplesni vf oghe gaslvefkarnpchsleof artmmaticnehytirearbonsicl ude
sul furic acid, hydrochloric acid, nitric acid and hydrobrom c acid. The
amount of hyideoeanbens ethersiand hedesenated hwdaeearbpnsiwthigh are inertgpdher abl e
that the sodiumnitri t% descri bfd above and potassi um i odi ?e or 1zodi um

i odi de ded@AfteR SUER 78 banzenp daluenean ksl CHORRRANPaPEHPIUM §thet| res t he

b i I f di al. kyl f 5- i h i ht hal i
S Lol s A ot PLSERRGARY R L
cster O TGRSR RRR A ARERRIO! i he o SR IR, oo
represont sof BieahloATne (RILRBLOL 6 pARRRAEHY MBbgoan De 20 obtai ned

i n accordance w above process using copper-brom de and copper

chloride, respaghibyelwatekn iP! prssedt PRt 8RST BAlvbAH A8dOT réRPiond iwihde. To
obtain the dial kyl ester of

5- (trifl uergnRirbaReBahéANMMRY Yadd eankydrige® Tt tiad ireadtihg, rddgenbi talkekhe group
to be elimnated represented by Dis trifluoronethanesul fonyl oxy group, a

di azoni umpiatd and the mcthieslalelftivalamdudbs bpteguineddehyof the reaetingapediest he

di al kyl ester of 5-(am nophenoxy)isophthalic acid [fornula (18)], the

m neral adhdtlendeadtinuchangei t Thareforeieat 22 predérmable Ithestthe afhydrous

5- (hydr oxyphenoxy)isophthalic acid [fornula (19)] is obtained % heat i ng

t he dilazomolrangadktusedder that e ainound efiwdten is knampl B advanteeaniltbeal aci d

i nclude sul furic acid, hydrqchloric acid and njtrig¢ acid. ‘ThF armount of the
mi neral ad@P@ve sompoundisiusgddp an ameupg greater thay tﬁeéh@w@ﬁ}cé apeunthe

by cqui val®e P abEie RIS et tnl Bre s TS AErER) | sopht hal i c aci d.
Tron e 0 e 5 U OB PRSP B o
formula (5), a reaction product is obtained by the coupling reaction of the
20 dialkyl ester of 5-bromoisophthalic acid or the dialkyl ester of 5-
trifluorosulfonyloxyisophthalic acid obtained above and the compound
obtained by substituting one side of acetylene with a protective group
represented by E or an alkyl group or an aromatic group represented by E
which is represented by general formula (4) in the presence of a catalyst
25 under the atmosphere of an inert gas such as nitrogen, argon and helium

at a temperature in the range of about 20 to 150°C. The time of the above
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10 solution cooled at about -78 to 10C, trifl uoronethanesul fonic acid
anhydride is added and the reaction is allowed to proceed at a tenperature
in the range of about OC to the boiling point of the solvent. The reaction
product thus obtained is treated by a conventional nethod of separation
such as extraction, phase separation and concentration and the dial kyl 15
ester of 5-(trifluoronethanesul fonyl oxyphenoxy)i sophthalic acid can be
obt ai ned. \Were necessary, the above product can be purified in accordance

W th recryshalibh ZRt i gértti&ﬂa?ﬁl YR te A" OMPEO X A@RYund trdpte b &M BP! € t hat
ni hydri by

trifluoronet anesulfo_ acid a de is ysed i'n an anount

equi val entgehelsl Fortmbilam€S) (cAR BETWBhin®A Q)Stuh\é%'tﬁ? thé tdaetidhapkyducest er of
5- (hydr oxyphenoxy)i sopht halic acid. As the base descri bed above, am nes
havi ng no oh¢hined hyddegatbalicdbods ber hhabperticie sofaseparationy aduch. akxanpl es
of the base include pyridines such as pyridine and net hyl pyri di ne and
trial kyl arbnesntsatibnaand5 reprezipiyation.ne Bned dbtainddy|ceampoaind tmag peef er abl e
that the base is used in an anmount by equivalent 1 to 1.5 times the total
anount Sby pagified| eimt ofccoglancehe withl kihie egodumpf chromatography or

5- (hydr oxyphenoxy)i sophthalic acid and trifl uoronethanesul fonic acid
anhydr i de reesystplilization, wherape¢essasyvent incl ude sol vents inert to the
reacti on such aromati ¢ hydr.ocarbonsg, hydrocarbans, .ethers and

hal ogenat od 5 rR SUEPPRAL ObigiBemy S uistitiing oe Bilg of aeeiens Rathae
benzene, toluene, n-hexane. cyclohexane etrol eu her, ethyl ether,

et aneur aRabhRe RS SR RaseRtRd BY E VBT BienP itk by Geng a0 pilr The
sol vent i k. 4C i i 0 : L unt of
She. sol vord) € e Shitdihaty HanidaOATRAR L Shed protBi0l 4IBLE T (0 BEOUT

gener g f@lfﬂiﬁté&hi‘ﬁﬁmﬁom@éqﬁgaﬂé&lf BﬁtﬁPUpffiﬂﬁltﬁﬂ?ﬂSrid%@tﬂE?E hg dialkyl

ester of 5-(1odophenoxy)isophthalic acid or the dialkyl ester” o

S-(trifl uy iRt fhRNerotbédny bexp he Bxethe R kabis a3@ 8-MbiksA- 18h&tyapt ai ned
above with the conpound represented by general forrmula (8) in which one

si de of a@blyiremdicls thegbtdativedgmuphisaiy drdxgpiroplyl group ave miefatbimt i C
group represented by R2 in accordance with the sane process as that for the
conpound r@prcekabdtecn, by isenfficadntl atthe aftjuntfequrphleat 66 théeompopodnd
represented by general formula (8) include ethynyl benzene,

et hyny| napepresestied buigepeyalformuda éap usedy nylayiéves) itrie preferable that

th | qui l'i ne, 1-but , 1-pent , .3,.3-di met hyl - 1- butyn 20 d
T RLyad B b e acas Mg RERNLGEdh3 ghovmndteo i B Bhount oy
i lent 1t .5 ti th t b i | ent, of th
¢ apr eaent CHROGRR ALIVRH i PPV Erhirentad: b Eeirial St (O
i sopht hal i %t%%% 9?«5%&%&3 nrﬁgge%aec%ﬁ)q g;ysgeneral formula (10) can be
5y ‘deal ky a P nd

obt ai ned by i'on o e conpo represented by genes al formula

(9) in accor da%e%e‘ﬂetx'Fl he cﬁ?%ﬁfg§fs%§§xsisar§ottﬂ}ﬁ&icfu?§rl§ i $9GRAYPHg as

represented by geheral ’fornu
the carbon-carbon bond can be formed. A catalyst system comprising

20  dichlorobis(triphenylphosphine)palladium, copper iodide and triphenyl-
phosphine are preferable. The amount of dichlorobis(triphenyl-
phosphine)palladium is not particularly limited. It is preferable that
dichlorobis(triphenylphosphine)palladium is used in an amount in the
range of 0.1 to 1% by mole based on the amount of the compound

25 represented by general formula (5) and that triphenylphosphine is used in

an amount by equivalent in the range of 1 to 20 times the amount by
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The amount by equivalent of the alkali metal hydroxide is, in general, 2
times the anount by equival ent of the conpound represented by general
fornula (9) or nore. The aromatic carboxylic acid represented by general
formula (1-2) 5 can be obtained by the acidification of the alkali netal
salt of the isophthalic acid derivative represented by general fornmula (10)
in accordance with the sane process as that for obtaining the aromatic
carboxylic acid represented by general formula (1-1). The acid halide

derivative of the a i c,.carhoxylic, acid represented by general. . formul a
10 (2-2) eaﬁl‘@ie%tbf)égﬁgimlﬂﬂ Ao hdmipharp e Hlafin Andolposdides { he

i sophthalic acid derivative represented.b eneral  formul a,(10) with the
hal ogenat MY« gh?niq{n%ug%ﬁxgﬂﬁwﬁerﬁsli téle%/]f?glgﬁaqtﬁlgté’ngh%%s g&e?‘i%loflﬁi an
excess a t b The. i ii¢.. acid represented by
gener al F‘éy%ﬂlugéil%g%gﬁ%%ﬁ ebhglgﬁlﬁl glgié(gSpggh%ﬂgldﬁ%@i nmetal salt of the
15 aromatic camnopndldofveéift (hedSBE BRERDSH RAcHBRCAR lanidbBHRdbWentds the
hal ogenati ng agent, the chlorinating agent is preferable fromthe

st andp®i npreferdbie forthetitEakatiiptic FoecteRgiYonidtue by cabchinklthbfoligsdr i bed
nore specifically with 20 reference to exanples in the follow ng. However,
t he preseatid. nexdmplesi of thetsdlventtiadlude die¢hyleanipeebutylandua) teatiary he
properties of the obtai ned conpounds, the neasurenents of the nelting point
and the spaunesasoth ak-tkieBhybadnkvRdinbuglanidne hadeyeheamihesnsatlyass wer e
conducted. The conditions for 25 the neasurenments of various properties
were as foyrishse 3od pingridisie: i ndlhsoi9edvemie meyt bag usednsingly eradured by
using a differential scanning calqgrinmeter (DSC) of the DSC 200 type

manuf act ufe@biyateen gEfweREmorey. The gmoyntiat the srlxentis it narsicudasber at ur e

nary L ERRAR e praERblg thaid iR SO Ga: WEBTGET Lol BeSRRAL IS FRET o wer o

obtained byn§s'd19% 30 38PRLAL$he  ambNhEHY WeikhP B "B haGEHAEY BY ;0 PPON

DENSHI Co.
preferable that the solvent is distilled in advance so that side reactions and

deactivation of the catalyst are prevented.
In the process for obtaining the alkali metal salt of the isophthalic
15 acid derivative represented by general formula (6), a reaction product is
obtained by dealkylation of the carboxylic acid ester by treating the
compound represented by general formula (5) in the presence of an alkali
metal hydroxide in a solvent and simultaneous elimination of protection of
ethynyl group when the group represented by E in the compound
20 represented by general formula (5) is a protective group such as
trimethylsilyl group and hydroxypropyl group,. The temperature and the
time of the reaction are not particularly limited. It is preferable that the
temperature is in the range of the room temperature to the temperature of
refluxing of the solvent. The crystals formed by cooling the obtained
25 reaction product are separated, washed with an alcohol-based solvent such

as methanol, ethanol, butanol and isopropanol and dried and the alkali
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Ltd. 1H NVR was conducted at a resonance frequency of 400 MHz and 10
13C-NWR was conducted at a resonance frequency of 100 MHz. As the sol vent
used in the neasurenent, deuterated di nethyl sulfoxide DVBO dg was used for
t he neasurenent of 5-ethynylisophthalic acid as the deuterated sol vent
deuterated acetone (CDg)2C0 was used for 5-(2 phenylethynyl)isophthalic
acid as the deuterated solvent and deuterated 15 chl orof orm CDCI 3 was used
for 5-ethynylisophthalic acid chloride and 5 (2-phenylethynyl)isophthalic
acid chlorj a h t I t 1..G3) ] 0f Lar ct.[o '
(‘%‘%)%IT%aeﬂi ﬁt} qdgY f"og?)lgﬁi%ﬁé) 21q! de1(1§3ﬁ1l§@.fe%rg§ierﬁ88 Bg h g%?(g{;ﬁusi ng an

anal ysi s rare ctroscopi ¢ ‘anal ysi's“was condu

appar at us B I tiRgedranuf act ured by NI PPON DENSHI Co., 20 Ltd. in
accordancg&fv{nn%ﬁeﬁzecgﬁgn}?abpg? nmet hod. (4) Mass anal ysis (MS) The nass

anal ysi s was condygé edkhY HivkAD h3drGEREr pbtissAim! Aedrb¥ide Ahd ¥B&ium
manuf actured by NI PPON DENSHI Co., Ltd. in accordance with the field

desor pt i omydeoxidd. ardSprefrablenehtislprafirhhki thaththechoant dly edvykens of
carbon and hydrogen was conducted using 31 an apparatus of the 2400 type
manuf ast ué thy abHERKN:tal MyRrSadpas 3. tiffiee the emeodat byeghipsilentodr oiurer i ne was
conducted in accordance with the nmethod of conbtes)ti on and titration in a
flask. 5 Bf&hpcempoppdgsaresensed by ggngralfprmula (5).

5-trifluoromet hanesuyl f onyl oxyi sopht hal ate from di_net hyl
5- hydr oxyi sophtlhg saleeny for g reattions \awmﬁ%ﬂgﬁm@t&d@amﬁé& theth a

%3? §D J 355@%*3?6“ o ?Qqscﬁéé&@liﬁ?ﬁ%%ﬁ%ﬁi%%é%ﬁ%ﬁ%g%ﬁng“*ﬁpﬁéf}'Er of
214, 7 2. {18, . i chi

ol atett andebid “PRGHET Sating & et phOHED RSl SER A FAaBY bhONAS 700

cool edo M 44 Wi $ 10121 (081 MRS b Ao AANUIE Srhbl UORRITELARRRSUI f oni ¢

. T
acid was s y a ropw se w cl en re soth e tenperature

did 15 n%f%%egdv-eaégs Adt bgﬁ%aﬂlaﬂ?unnﬁee&orwo% & HeN gt dPoiAOBs thbt er the

addi ti on was conpl ete the tenperature of the reaction was el evated at 0C

and the reagines ofahedpepiion! it iprgrefadblieothat thelamotiheby whightasnar at ure
was el evated to the roomtenperature and the reaction was allowed to

proceed f aheSrawgy f Theo @k simes theaahicumtnbyt weightasf pher edmpbundt o 4
liters of ice water and separated into an aqueous |ayer and an organic
| ayer. Theeprpsented byygenevalsformeda é3).t wi ce by extraction with 500 m of
tol uene and the extract was conbined with the organic |ayer. The obtained
organilé | ayer Ehe apmhatic carhaxylicragidrenresenrtedibynganarabfarmmladd-Wiath 100 g

of anhydrous magnesjum sul fate. Fromthe resultant 25 m xture hydr ous
magnesi umtbaiprasentinyeptiopvaa by obtaing bywsgﬁwngéhaa@ﬁé%e%ﬁaaﬁéé by

distillat 'the %gbﬂgnrﬁicr g[cfad’ Yeriva 1(\)7<raa(§b(%£1ineﬁf Eagcr)ve [formula (6)] into water,

obtaining precipitates by treating the obtained solution with an acid such

as hydrochloric acid, sulfuric acid and nitric acid until the solution
20 becomes acidic, preferably, until the pH becomes 1, separating the

obtained precipitates by filtration and washing and drying the separated

precipitates. It is preferable that the treatments are completed in a short

time since side reactions of the ethynyl portion such as addition and

polymerization may occasionally take place when the compound is exposed
25 to a strong acid for a long time.

The acid halide derivative of the carboxylic acid represented by
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32 dryi ng under a reduced pressure, 294.0 g of dinethyl
5trifluoronet hanesul f onyl oxyi sopht hal ate was obtained as a |ight yell ow

sol i,d substance (the yield: 95%. The crude product obtai ned above was
recrystallized from hexane and white needle crystals were obtained. The 5
obt ai ned crystals were used for the next reaction. [Preparation of

4- (3, 5- bi s(net hoxycar bonyl ) phenyl ) - 2- et hyl - 3-butyn-1-ol from di net hyl
5-trifluoromet hanesul f onyl oxyi sophthalate] Into a 1 liter four-necked fl ask

caut PP Yol IR g o L SORUGRSAE Db o Selbosen o
S-trifl UOrtﬁgeéﬂlk%ﬁe%t%d)r!;\éhtm(ﬁ’itgl%gi%sg)figﬂ?atl?co%@Icﬁid@?ﬁraﬁﬂ‘é\éfébtalnéd G HoQe 00419

nol es) of triphenyl phosphi ne, (0.00144 nol es) copper i odide and

33. 73 9 (Qfoafiulaielsat #fteRpeBhftiteiA-thdtrangs-oflabdat © tel APEripadoRientogen was
i ntroduced. To the obtai neg m xture, 375 m of dehydrated triethylam ne and
200 m of odebyigigaties mlogehattngeigenididednaegdcalissanloved dS thedeslvehd,r ring.
After the introduction of nitrogen was continued for 1 hour, 0.3 g

(0. 000827 romiowing dhedsadhémtr fitons (thei prsebsang esptibnemieturedwashiwas thai ckl y
added and the resultant m xture was heated in an oil bath for 1 hour under
t he refl uobbginednsblid @roduetewith rthet $plventi aadaratrpstalliting ther wasbedved by
distillation_under. a reduced pressure and a_ viscous 20 brown sol ution was

obt ai ned. Pradught dpidace ef the atkaliamepr) radbof thegsophthalicacidderivativae f or ned
solid subsi‘éggegq%n\éva E%pa%%tegg]sb%ﬁ%é;r%)i orghgn%a&ashedcctaa' ﬁ?%’l%gg% ach of
500 m of , 0 | i"ter d AE RS 0O m of
ter. Th l|id t dri t 50 d d d d
55.5 o of Tabresentd BY RPREaREmn T A UERE 2 ettt < 5- Butyne 1ol vas
bi i ned (the vi _ 0 ) : : _
5_ e?hgtﬁﬁl i(sogh%4$2 :tf% ﬁ%e&%{_ﬁ{%%%@%'ﬁﬁoﬂ}l AhRQL S8R alyl hah.des are
i s(met ho . - ol J: . G,
f our - nec kéﬁﬁfe{rgg 'eqﬁ%%ﬁeﬁ vn\n%;b m&ghgﬁfﬁ%{go%egéﬂén%ﬁgg ﬂélcsg %I%I g%llgéerral’and a

stirrer, 3 tiMé&y shohmodit g@%igﬁ@l ot 8Be ikl A3tdT0IA6 bf he RSFARBAUR
hydr oxi de (85% were placed and di ssolved by heating 5 under 'the refl uxing
condi ti on.acid dehieativeatepedsatbdtiyogendal doxiuBd 6)n® ftore Of There is no

4- (3, 5- bi s( et hoxycar bonyl ) phenyl) - 2- net hyl - 3- but yn- 1- ol synt hesi zed above
was added varpertlinait @&stheammomkt uMhemaso heedveart fsousadl) thienhalegenating t he
refl uxi ng condition. The reaction m xture was then cooled in an ice bath
and t A& f egend wayshalusedeire asgrratht edcesp amounitsush. ag aMmamaumtsbul s wer e
washed twice with 1 liter of ethanol and dried at 60C under a reduced
pressure &ayivHeny 1§ dmesi thet amouninby. eawyalantsdthenabareccarapownd & ned (t he
yield: 97% . [Preparation of 5-ethynylisophthalic acid from di potassium

5- et hynyl i8%$ht hal ate] 15 Di potassi um 5-et hynyl i sophthal ate in an ampunt of

5 0. 019 I [ I e .of 1 | OR: d
i ngol( ubl e sHgs?@lecmgﬁ'\ﬁg:tzlgg%%gg%{ﬁ%@ag& ﬁnal ?ddh%]ﬁ?ezﬁ%g’%gge?}i’%égeﬁiger. To
th bt ai f| . i t h [ ' d
Stirring aaciide RERRrisC RYARRABehe 'qton A" BEcale, oRiere MR 3095, Dar at ed

by Tibpr atiydoci®pReGubthtdl hORraoes haRaks WRlsHexad drd h&r8lun Rehés,! tration
and the washing were repeated tw ce. The oObtained solid substance was dried

at 50C undgid dlé{l@?é&@ﬂédp ﬂ?@l@b’éeﬁ‘b@ﬂé‘ such hfdicklopymethsenhchRirbforasi d was
obtained (the yield: 99.5%.

carbon tetrachloride, 1,2-dichloroethane and chlorobenzene. The solvent

can be used in a desired amount relative to the amount of the alkali metal

salt of the isophthalic acid derivative represented by general formula (6).

25 In the above treatments, a based such as N,N-dimethylformamide

and pyridine may be added to promote the reaction.
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[ Preparation of 5-ethynylisophthalic acid dichloride from dipotassium 525
et hynyl i sophthalate] Into a 2 liter four-necked flask equi pped with a
thernmoneter) a 34 J Dinroth condenser and a stirrer, 80 g (0.3 noles) of
di pot assi um 5et hynyl i sopht hal ate and 400 |iters of chloroformwere placed
and the resultant m xture was cooled at OC. To the cooled m xture, 391 g
(4.5 noles) of thionyl chloride was added dropwi se at a tenperature of 5C
or 5 lower over 1 hour. Then, 4 m of dinethylformam de and 4 g of

hydroqui none %@Pﬁﬁﬂgﬂzﬂg GRRidifon HucRYs H}&&Iogﬁlg%(‘,ﬁﬁfaﬁ& ihydgg‘}@%‘gﬁé to 50C

for 3 hours. € reactron m Xxture was” CO orne S were

removed byy,bhbhbaly108tHRImbYend %@mad@ocgu@&gé J‘P{@rﬁow’ﬁ%}n%%ﬁié&gf by kp@ M of

chl orof orm The fl#trate and the washing T1quid were”co 10 toget her
and concenithgh@Ppattich.t enperature of 40C or |ower under a reduced pressure.
The obtai ned residue was treated twice by extraction with 200 m of diethyl

ether and filt By itoeatidgttdle aesmutiogeatbokylyd aeihaepfdseméddyexbnasil under a
reduced pressure, a semsolid crude product was obtai ned. The crude product
was wa§hedomnula diyl) nwhdclane ohtaingd by dreaging Ithe edkali onetilesalylof dhher and

13 g of 5-ethynylisophthal oyl dichloride was obtained (the yield: 19%. The
dat a of t Heophdedicacet d@@@éy%yﬁ@@@phtﬁ@ﬁ gengral formanlsBhyith anaeid.i ¢ aci d

Chot he. Spith the hebEsgag aeentrihe Ardohabde dBtibie ropresented by " °" !
5-Eth [ i t [ i i d A) ~. : it wd [ ti
Lot b enebrbdam St e A BB i v e Lol R eena b aeeBt. biy'° . 45
, 1 25,13C- 100, VHz dag): 81,5,,82. 22. 7, .130.0, 131.9,
135, 1 ondorablRelapdhe i BrafbbmE B I8 staartfnbor dpdicnipfse. 535 %50

52180800 33 euns aElaldar bl blq PifeUGiR KBRS0 1
[ 5- Et hynyldrspgtyt Al alftd derdl &Y btige( bR dbky NP RERT ApTEsetBiit € sol i d

by general formula (2-2) can be produced in accordance with the following

route.
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Melting point: 49C (DSC~ 10C/ mn) 1H NVR (400 MHz CDCl 3): 8 8.47 (s, 2H),
8.77 (s, 1H) 10 13C-NWR (100 MHz CDClig): S 80.0, 81.6, 124.9, 133.0, 134.7,
139.8, 166.6 IR (KBr~ cm1): 3465, 3077, 1766, 1736, 1151, 1022, 802, 740
M5 (FD) (mlz): 190 (M+-2Cl) Elenental analysis: 15 Calculated C 52.86/~ H
1.77% d: 31.21% O 14.08/ Found C. 52.74% H. 1.70% C: 30.89% O:

14. 67% Exanpl e 2 [ Preparation of

1- (3, 5- bi s(net hoxycar bonyl ) phenyl ) - 2- phenyl et hyne from 20 di et hyl
5-trifluoromet hanesul f onyl oxyi sophthalate] Into a 1 liter four-necked fl ask
equi pped with a thernmoneter, a Dinroth condenser, an inlet for nitrogen and

a stirrer,ROQE g (0.365 noles) of dinethyl ROOC

5-trifl uoromet hamesul f onyl gs7i sl8Pht hal at e obt ai ned i n actsd dance { ANObe
same procedur @ oths$&F ct ed mMExanpte 17/—%.1 25 @- es)
of triphenyl phgsphi ne, 0. 2 0 (0.00144 nol es) of copper odlde anmd 40.95 ¢
(0. 401 nDIE@¢Cq§)ethynylbe3¥®ne were placed and 36 ROQGftrogepwas

i ntroduced. To e obtai ned m xture, 375 m of dehydrated triethyl am ne and
200 m of dehydrated pyridi ne were added and di ssol ved under stirring.

After the introduction of nitrogen was continued for 1 hour, 0.B g
(0.000427 nol es) of dichlorobis(triphenyl phosphine)palladium5 s quickly
added and the resultant m xture was heated in an oil bath for 1] hour under
the refluxing condition. Then, triethylam ne and pyridine were yenoved by
distillation under a reduced pressure and a viscous brown sol ution was
obt ai ned. The obtai ned solution was poured into 500 m of water. The forned
solid substance was separated by filtration and 10 washed twi ce each with
500 mM of R@&r, 500 mM of a 5 noles/liter hydrochl &QQCaci d and 500 m  of

wat er. The sol }=ehsubst PDas dried at 50C under a red
80.8 g of 1-( @ *%Ef;;(ycar henyl et
(the yield: 7554~ [Pre ation of dlpotaSS|um

5- (2- phenRoexhyny |sopht hal ate from (3,515 ROOC
bi s(met hoxycar bonyI )p
flask equipped with at rm)met Di nr ot h condenser and stirrer, 3

liters of n-butanoll and 1 I es) ot si um hydr oxi de (85%
wer e pl aged @k di §sol ved b heat| n uxi ng¥condition. To the
obt ai ned so(lsyti on, |80 g (0.272

ROOC
(19)
ROOC MOOC
C=C-R2 Cc=C-R?
ROOC ©) MOOC (10)
XOC HOOC '
C=C-R2 C=C-R?
o/ o /)
XOC HOOC

(2-2) (1-2)
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20 nol es) of (3, 5-bis(nmethoxycarbonyl)phenyl)-2-phenyl et hyne synt hesi zed
above was added and the resultant m xture was heated for 30 m nutes under
the . refl uxing condition. The reaction m xture was then cooled in an ice
bath and the forned crystals were separated by filtration. The crystals
were washed twice with 1 liter of ethanol and dried at 60C 25 under a
reduced pressure and 90. 35 g of dipotassium 5-(2-phenyl ethynyl)i sopht hal ate
was obtained (the yield: 97%. 37 [ Preparation of

5-(2-phenyl eth i i Cy i no i 62 .
phc(ant 5I et Kynyl ;ﬁ)s@oe%ﬁ? %gfbg?g'}lb%'?gort)gg ?ggrﬁngé %Zéﬁ@nw%?ﬁgﬁ%%tg%ph%rhal ate in
an amunt gghefl FornitheO®), @ @9), W) LHBEEPLY L tdprOsedfistin #lkyl hn@xchanged

wat er and 5 i nsol ubl e substances were renoved by filtration with a 5C
filter papgran aeombeicofforipnednf gdrioral dormaula (10)eM Irepessemys raac llesli ¢ aci d
was added under stirring until the pH becane 1. The forned solid substance
was separ aietdl.by Ihi géneral oformadahé2t2)i &h represerthandedogent eatoandarid | t er ed.
The filtration and the washing were repeated twi ce. The obtained solid 10
subst ahcepveferablyahlotinsatomndén thesegensrdl frrazelae cRanpr&entyadowse ( 2
phenyl et hynyl )i sophthalic acid was obtained (the yield: 99.5%.

[ Pr epar at RH1Eroyp endopreigrably wmathyl 863H-hal i ¢ acid dichl oride from

L S R el e
| ierg of bﬁ, Z{IBV @ﬁ‘?’%’}%"é’?ﬁﬁﬁﬁcy\écég]m ]:?é)égseéﬂédt h rgtlgﬁn[ui%t @ﬁit (flwas .
cool ed at gQGrodiOrdHiizER0 Efirdl B By Bhhuth (foPadthe Yaiting BxMRMaieh! o i de

was added dropw se a erature or T'ower over our. 4 m

of 2016 Meking LobIRE fiRhakd e;fftgséiﬁni%qw&ﬁﬁt?%ﬂd“%rd?uﬁdg diiade ! BRe

resultant mxture was stirr at 45 to 50C for 3 hours. After the reaction

m xture Wasalk9Plegtbr OBN@Ekr6pNShEHy)isoBhehdlfTRYRrdprebéhiedaby Formauth t he
removed crystals were washed with 150 ml of chloroform The filtrate and

t he washi Gp7)l dagub&lob@iired.onbi ned t oget her and concentrated at a tenperature
25 of 40C or | ower under a reduced pressure. The obtained residue was
treated tw ce By etreatiagt ithis wedrhp@@d niwitf gaBadidm etchiee @adbdn | br at i on.
38 platinum-active carbon under the atmosphere of hydrogen or by treating

15 this compound with tin or tin chloride under the acidic condition, the
dialkyl ester of 5-(aminophenoxy)isophthalic acid represented by formula
(18) can be obtained.

By diazotization of this compound by adding sodium nitrite in an
acidic solution, followed by addition of potassium iodide, sodium iodide,

20 copper bromide or copper chloride, a dialkyl ester of 5-(iodophenoxy)-
isophthalic acid, a dialkyl ester of 5-(bromophenoxy)isophthalic acid or a
dialkyl ester of 5-(chlorophenoxy)isophthalic acid, which are compounds
represented by general formula (7) in which the group to be eliminated
represented by D is a halogen atom, can be obtained.

25 As another process, by diazotizing the compound represented by

formula (18) with sodium nitrite, followed by heating the obtained
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J Diethyl ether was renmoved fromthe extract under a reduced pressure and a
sem solid crude product was obtai ned. The crude product was washed with dry
n- hexane,and recrystallized fromdiethyl ether and 13.8 g of

5- (2phenyl et hynyl )i sopht halic acid dichloride was obtained (the yield:

19% . 5 The data of the spectra of 5-(2-phenylethynyl)isophthalic acid and
5-(2- phenyl et hynyl )i sophthalic acid dichloride obtained above are shown in
the foll owi ng. These data support that the obtai ned conpounds are the

target cocpmpodad [nde?- Rhenyidit hsondidibappht dialkyl a2stet OF §Hhe&rdxyl0
Appear ance: white powder Melting point: 99.7C (DSC~ 10C/ m n) 1H NWMR (400
MHz ( CD3) pBehoxPisaphthabic R4 whichds(the @ifpoBadFeprhsefteéd byfofmhity, 8. 63
(t, 1H, J=1.6 Hz) 13C-NVR_(100 MHz (CD3)2C0): b 88.0, 91.7, 123.2, 125.0,
129.5, 15(199is ohtagmal. 1By @sterdficapion 3f. vhis] gompounde wath 1@#flgonor (KBr ~
cm1): 3549, 2968, 2365, 1722, 1492, 1446, 1276, 917, 756, 674 NS (FD)
(m z): 26engthapesnlonict ancidnapphydridey &g @aﬁs& edester 7.0f1 giltrifluero79os O

i chi of | dEbERBRReRSPO MR AREBL IS Lty PR 1 nEofHEPOURC (Dsc-
100/ S5, BB 000 SRk 19 el B0 had; 20,
85.7, 93. §ep1]e%g!n§ed ﬂr;?) fe tr}ﬁém%me]t%gngsulmlgxy %iggu;;,ls bBtaifleql39 2, 166.8
In accordance with the same procedures as those described above,
the compound represented by general formula (9) can be obtained by the
10  coupling reaction of the dialkyl ester compound represented by general
formula (7) and the compound represented by general formula (8) in which
one side of the acetylene is substituted with the group represented by R2.
Examples of the group represented by R2 include aromatic groups and
alkyl groups. Examples of the aromatic group include phenyl group,
15 naphthyl group, anthryl group, quinolyl group and quinoxalyl group.
Examples of the alkyl group include ethyl group, propyl group and butyl
group.
By dealkylation of the carboxylic acid ester group by treating the
above compound with an alkali metal hydroxide, the alkali salt of the
20 isophthalic acid represented by general formula (10) can be obtained.
By treating the alkali metal salt of the isophthalic derivative
represented by general formula (10) with an acid, the aromatic carboxylic
acid represented by general formula (1-2) can be obtained. By treating
the above alkali metal salt with a halogenating agent and preferably with
25 a chlorinating agent, the acid halide derivative, and preferably the acid

chloride derivative, represented by general formula (2-2) can be obtained.
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IR (KBr~ cm1): 3489, 3075, 2216, 1756, 1580, 1489, 1440, 1329, 1218, 1145,
1000, 819, 690 5 Ms (FD) (mz): 266 (M--2Cl) Elenental analysis: Calculated
C 63.39% H 2.66% C: 23.39% O 10.56% Found C. 63.04% H. 2.49% O :
22.69% 0: 11.78% 10 Exanple 3 [Preparation of 5-bronoi sophthalic acid]
Into a 1 liter four-necked flask equi pped with a thernoneter, a stirrer and
a dropping funnel, 99.18 g (0.55 noles) of 5-hydroxyisophthalic acid) 165
m of a 48% by wei ght hydrobromic acid and 150 ml of distilled 15 water

were placed andEibedhtsnts ahthdp¥édess fvaprodudingthe TH®nid e kamrsxytieol ed at
a tenperature of 5C or lower. To the cooled m xture, a solution prepared by

di ssol vi ngicBd rdppséntdirbyrgbnedal dormati (inRhandithe aicit hahadé detivativdicft i | | ed
wat er was added dropwi se over 1 hour and an aqueous sol ution of a diazonium
salt was dbeainoshti¢ naxbaxybc|dcidreprasentasche geneaalkforquilpd8R) 20ilhbeh a
thermoneter, a Dinroth condenser, a dropping funnel and a stirrer, 94.25 g
(0. 66 nol elgpcybed aptbadollawing de and 45 nl of a 48% by wei ght hydrobromnic

i d I d dth tant m ) ti d. ,The fl ask
ccid vere placed ot Lhe oS m A GBS Syt Tie b sck s
di i .sal.t b dded d 1 h . 25, Aft th
G ez U SRS BROSIHEE S95 SLORIESSRYEh, BRI 7T e
t t i . i t
ermerat Ut 6n 30480 BHIED A8 DESAEACL A MLES [0S PR |,
standi ng, ﬂ&ﬁoh%@ﬁ&nﬂn@&f&‘rﬁ@ﬁaﬁ%%‘%&% PERA M RthtWuchi 44 Nati fiheaRh-Washed

twice with 2 liter s of distilled water. The obtained whife solid substance

was dri ed fondaimide] NiNcHtheh§kebtamile, DOmdthy]-2-Haysliddid didd dimefhyd crude 5
product was obtai ned. The obtai ned crude product was used for the next step

wi t hod0 pulfaxidd iianthd Pregarcet b bhseiswehhys fothsgom apbéeteabadf rom
5-bronoi sophthalic acid] Into a 500 m flask equipped with a stirrer and a
Di nrot h ceodiwmerarbofateldt ayteaxhprainoerin tleramgd ofakmeitd 00oH008E. above, 500
m of methanol and 10 g of a concentrated sulfuric acid were placed and the
resul t ant thikreaetiomstheebimeel ofitherreagtionas| it pgridodarlyi bmitest dthsurs.
After the reaction m xture was cool ed by being | eft, standing, the cooled

mi xture wadeiyable E#%fpwes'éaﬁeolsluﬂeidﬂé‘ra%fa%‘?‘gﬁgh’ir gguivsdent hie 10HameBt ai ned

1 Xt 15 tralized with. a 5% [ ght .SolLufi f di
hycr ogencaPBdBPGR: ThearbrlEet g Bkt Skl S SRS BeRY rBidar on “ana
hed <t w i) 24 Lkt f dikstil.l . bt ai. i1 lid
Subst dice was. ofbegial ket opTabib iAok il Rl fealiteriadyog g
0.4 nol I,net - [ h i helgd: 20
(0.4 ™ el g P! (18} P IRTOLERRBANS) ot 4 HABEI biEr Vb
4- (3, 5- bi S(BE‘@bﬁHéﬂ&]?y)%ﬁhtﬁéﬁtené(éiﬂ' orridly ! (B7PULY Nal-BlvertOBueh Makhy!

5- br onpi sopht hal at e

tetrahydrofuran, a mixed solvent of tetrahydrofuran and ethanol (or
another alcohol-based solvent such as methanol) and N,N-

20 dimethylformamide under the atmosphere of hydrogen in the presence of a
catalyst such as palladium-active carbon and platinum-active carbon. In
this reaction, the time of the reaction and the amount of the solvent are not
particularly limited. It is preferable that the catalyst is used in an
amount of 0.1 to 10% by mole based on the amount of the dialkyl ester of

25  5-(aminophenoxy)isophthalic acid.

The dialkyl ester of 5-(aminophenoxy)isophthalic acid can be
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I n accordance with the same procedures as those conducted in Exanple 1
except that 99.7 g (0.365 noles) of dinethyl 525 bronoi sopht hal ate was used
in place,of 125 g (0.365 noles) of dinmethyl 5
trifluoromet hanesul f onyl oxyi sopht hal ate, 98.9 g of 4-(3,5-bis(nmethoxy 41
car bonyl ) phenyl) - 2- net hyl - 3- but yn- 1- ol from di net hyl 5-bronvoi sopht hal ate
was obtained (the yield: 98% . The sane procedures as those conducted in
Exanple 1 were conducted in the succeedi ng steps and di potassiumsalt of 55
et hynyl i sephatirld glsachyd trdathidhyiny did@phebalri of Bchidraplibroxelibophthalic

i sophthalic acid dichloride were obtai ned. The appearance and the data of

t he mel ti repigeiith $in ohEinsyhdatide vafled BinMdR]ick8gdMNidd). | R, M5 and the

el enental anal ysis of 5-ethynylisophthalic acid and 5-ethynylisophthalic

aci d di chl ori delhe |dialkybesten o 5t ednphienorxisgnhthaligrrifds whieh dadhe t hat 10

t he sane conpounds as those |n Exanp 1 re optained. Exanple 4
[ Pr epar at iS9mRgund (gp@ssnge(@rbymal g%wn\iﬁpﬁ@nm yehuch hey groupy fo e n

cxcept o natggrasel SeB R REREL 5pafie AR oob Ht B Shed BroRumiRRE 8t i nea

[ d ' : : i n X 3
B
1~ (3, 5bi o(RRPROZEA ORGP EREAS PRt G, ealtonys splatigm e sare
Dr goedur emferhl a8 AR ANERSH difhi X MIRWeFHYIRE 1CRAMIELPth BidaBRiriHCCeedi g

steps and di potassi um sa phenyl ethynyl )1 sopht I C acl

5- et hynyl ig@phitiabbasaiid iddiledoBsadiim?iodi @ oydrepaniddl withogitdrativg aci d
di chl ori de were obtai ned. The appearance and the data of the nelting

poi nt 40 t hf ajtecgern guls. 1HERdYRpled5ofl 3he NiihedaR, adi frodudd esvdfuarie ricid,
anal ysis of 5-(2-phenylethynyl) isophthalic acid and
5- ( 2- phenyiyatroyinpiric scghnitaic acicand diydrbbrimie adid. 4The agwead ofithe t hose
in Exanple 2 and it_was shown that the sanme conpounds as those in Exanple 2
wer e obt aimrprabrgithiendt partivwpalydimitedos Itisrprefprable that the sodium
5-(4-ni trophenoxy)i sopht hal at e] . . ) .o .

nitrite described above and potassium iodide or sodium iodide described

above are used in an amount by equivalent 1 to 2 times the amount by

15 equivalent of the dialkyl ester of 5-(aminophenoxy)isophthalic acid.

The dialkyl ester of 5-(bromophenoxy)isophthalic acid and the
dialkyl ester of 5-(chlorophenoxy)isophthalic acid, which are the
compounds represented by general formula (7) in which the group to be
eliminated represented by D is bromine and chlorine, respectively, can be

20 obtained in accordance with the above process using copper bromide and
copper chloride, respectively, in place of potassium iodide or sodium iodide.
To obtain the dialkyl ester of 5-(trifluoromethanesulfonyloxy-phenoxy)-
isophthalic acid, in which the group to be eliminated represented by D is
trifluoromethanesulfonyloxy group, a diazonium salt of a mineral acid is

25 obtained by the reaction of the dialkyl ester of 5-(aminophenoxy)-

isophthalic acid [formula (18)], the mineral acid and sodium nitrite and the
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Into a 2 liter four-necked flask equi pped with a thernoneter, a stirrer and
a Dean Stark distillation apparatus, 133.24 g (0.63 noles) of dinethyl

5- hydr oxyi sopht hal ate, 107.33 g (0.76 nol es) of 4fluoronitrobenzene, 60 m
of N, N-di net hyl formam de and 190 ml of 10 tol uene were placed. The
resultant m xture was stirred at 165C for 4 hours while water forned as the
byproduct was renoved by azeotropic distillation. After cooling, the

obtai ned reaction m xture was poured into 3 liters of ion-exchanged water
and the prdeslikel ¥&ter PHL G -Mhfdrbgephdivxy)Rbphthdlicedid t BEbatuler@oylenar at ed by
filtration and washed with ion 15 exchanged water and ethanol. The obtai ned
i ght yel lobvainedily bedtsh@nhe dvereoniumedhltiadder anraeitlic eongitissur e at 50C for
1 day and 142.01 g of a product was obtained &Ze yield: 68% . [Preparation
of di met hyl 5- Exanplespiidhexyinesalpritahclude sufuvicaacid) hydrochloamkadidvi ng an
egg plant shape, 66, 24 (0.2 noles) of 20 _dinethyl ) o

5-(4-nitr @plﬁem%klyﬁpgbphlg%amné@f qerngra\asid B g pargicularipdimiyedwe; ght
pal | adi umactive, carbaon, 440 nl, of tetrahydrqfuran and 220 m . of et hanol
Wer e pb acdHISREFTeFRDIP £hat 600 GG RS "SE ARG RGIOUA DY SEVHIRBEr t he

h f . Th i |i.qui d il d,with [ d
the T111r dt 0uds WBREES ATBITEndEr o8 BHSBd b Bs PR e fuas added
to the coggﬁhﬁ%&%ﬂg maﬁica&qgthe formed precipitates were separated by

filtratio € sol'id substance was 43 dried at 50C for 1

day under a redyggd S . g%;gy j ngdlq (the
yield: 93%. [Pr epar %?oﬁ%gyg{%é:?ﬁy?pS?g}%qlgég%ﬁenox&%?é%gﬁc{tlﬁdal ate] Into a
1 liter fQrnngak@d)lf 43¢ mfyagéumaﬁd atid Bré difeIvERite a s@lvent!t iTé €he and a
droppi ng funnel, 450 m of ion-exchanged water, 75 ml of a concentrated

sul fuldc aoluti@ndcodbedOaty didut5 -8l ¢s) 10TC,ditrifuloydbmethanesulfonic acid

5- (4am nophenoxy)i sopht hal at e obt ai ned above were placed and the resultant
m xt ur e washydrridead.adiied didtie mmstionds atlowtedaotpropeadadtua tempefsGuoe | ower .
Into the cool ed flask, a solution prepared by dissolving 12.42 g 10 (0.18
nol es) of iBddewange of abeut AFG to3haiboding peindafthagelvemit eThegeactiord

dropw se over 20 mnutes. The resultant m xture was stirred at a,

t enper at uPdodretsthysy obtiped Ay treped; by actonyaatignahmatbod of separafions a

di azonium sal]t was, obt.ai ned. To the obtained soluytion, a | utj.o repared
by Ssol SRAR. 8% C3GAGtIOD, THESreBaaaP Ut corcamT v and b Skl 15 of

i on- exchanged te s add and t.he.resul tant .m xtyre. was.,stirred at a
t oot arBr ob S G et BaReS ko R e bl AR R eap e or 1

hour . Theofo%if%g precipitates were separated by filtration and di ssol ved
into 300 m"of ethyl acetate. The obtai ned solution was washed twice with

200 M of a 10%yRYrd\albeidsaRAUARUSHSR! PRt RanSRE iHmAQ iy deagansubfite and

twice with 200 m of ion-exchanged water. After the organic |ayer was dried
Wi th anhy d4ieH SeB/@ 0zt tlof Wrfthk @oldif chebMmeBbgra@hy! enoved by distillation
under a reduced pressure and a brown crude product was separated by addi ng
a smal | anount Iofs peefareble Thet trifldergmetthacicsulonicravid adhpdridstis as¢don Wit h
hexane usi ng a Soxhl et extractor 25 and, after the renoval of the sol vent
by di 20i | lintamamonat bysiciivaleat! 1ftoohd kbnbabloé asrwdind Hyi efitivglent ofitbel i d
subst ance was obtained. The solid 44  substance was separated by

filtratiosliahkyl gptesofdy (ygleoxmhenoxylisephidalis acidluced pressure and 25. 40 g

f duct bt ai t. ield: 419 . [P ti di net hyl

5- (4- ( 2- phenyl di% ﬁ%&ﬂ%ﬁ@ne (aﬁﬂﬁﬁﬁ?,wa% h4ing B S04 draEes Abtked 11 ask
[ dwith ath t 5 .Di th d d i nl et,.f

it r ogen, Sa4eraty FRIBE i BRSTeBibIe BRATIPIS: SLedORHE B SUHRBRal at o

bt ai ned 0. 79. 0. folri i . 0. 0012
ontairied k.0 (RO 007 Rl skylihe | RRATIARTRRLRES 0,87 55(0, OO
dehyd?gt e‘%laite'ﬁhfltam%@'ﬂﬂftriﬁ@tﬂ&m%e.deﬂﬁg RbRIa PN {1t tBe Hile §s A8edih O- 00036
nol es) of dichlorobis

an amount by equivalent 1 to 1.5 times the total amount by equivalent of

28



10 (triphenyl phosphi ne)pal | adi um were placed and the resultant m xture was
heat ed under the refluxing condition of 105C for 1 hour under the stream of
nitrogen, Triethylam ne and pyridine were renoved by distillation under a
reduced pressure and a viscous brown sol ution was obtained. To the obtained
solution, 200 mM of water and 5 mM of hydrochloric acid were 15 added. The
formed solid substance was separated by filtration and washed with 500 ni

of water. The solid substance was dried at 50C 1 day under a reduced
pressure dhd dialRYl @esoér afpbdHydfoxyphenbiPisopththhlie ydidl dnd 76 luoro-

[ Preparation of dipotassium 5-(4-(2-phenyl ethynyl)phenoxy)i sopht hal ate] 20
Into a 1 Imeédranesabkniroadidandydewlg. pl ant shape, 450 ml of n-butanol and
47.53 g (0.32 nol es) offpotassiun1hydrqxide (85% by weight) were placed and
pot assi um hydr daateplessoidiheatiovedolvems includemobrersy inextt tiorideureadetion
refluxing condition. To the obtained, sqlution, 15.46 g (0.04 nol es) of

di met hyl sugh(as aremate H‘}’WW%‘%@R%XP}’&%‘E’%’a@@eﬁ%t%%étﬂbge%@de was
added agnd .,the resultant, mxture mqs hfgﬁed or 301nin tes undei t he

ref | uxPng WERAFALPORS. TRE® xa0ples of hhe solyent dnrludeibenzang cioluene, path

washed twibBenreh’ SboRetHIc, BERPERNR G R sibl teeiaf?%% ?ﬁ**?%ﬁ%«ifn%iﬁr'aihﬁ’:é?i o
50C 8 [

R e R R e S et S e P

aci d fromgli RRERSHhEIY o (ift- EnBRRMOELPXR SPHRBRXY I TRORR AP belthe

Di pot assi um 5- (2- phenyl et hynyl ) et hynyl i sopht hal at e obt ai ned above 1 n an

amount of Blvehtds (0t PArtiBhRS)y Masted, ssol ved into 40 nl of ionexchanged
wat er and i nsol ubl e substances were renoved by filtration with 10 a 5C

filtenopaper. TEhd bempbtiaidnegrédentesd by, gdnetab thinvuliac(Bwath basbegided under
stirring until the pH becane 1. The fornmed solid substance was separated by
filtrati oy thestmplimg heaasivrest thenddkybester afd-fioddpdreadxy)ibephthahicng wi t h

i on-exchanged water and the filtration were repeated tw ce. The obtai ned
sol i d subdcithcer wehe ddiadkylatessor ofndattriflucrameshanssylfonydenywhendxp)-88 g of
a product was obtained (the yield: 96/). [Preparation of

5- (4- ( 2- pHﬁ‘?ﬂhtg‘laWr?ﬂ“} prush ays obined Abore eith the campourd yepsesentedt assi um

5-(4-(2- | et h | ) ph i ht hal ~ | .50 f -, ked fl ask
cqu pped APLRETETaL B AE B LA PPFEr Pl asRHARE S SUstiuie] §iBS8h Dl es)
f dipet i 5-(4-(2 20 phenyl et h 1) ph J ht h t bt ai ned ab
ggd '309?1:%2#&’12"%0 SR et b e BREY R R %%ﬁ&hg#@go gd";?

. ] S
added dr o%\ia\ln&gé;bg(%eg% té%lr%g? gotq&rh é%& ‘g%n?r prWéeeﬁiﬁ%egy& é%ie%ﬁ%totrg&glg{ﬁgn, 0.7
m of di met hyl fE%Ea{Iﬁﬁiééeoﬁrt‘Fleochgoﬁﬁdhi’egfrﬁgéﬂﬁéanﬁx\’\géx?eﬁ@dﬁﬁnﬁﬂg e 25

resultant m xture was stirred at 45 to 50C for 3 hours. After the reaction
m xt ure wdfcledel @lynybetieenes  athiyaymaphitBaleerD el il ahthracehé, Wthangl-t he 46
removed crystals were washed with 50 ml of chloroform The filtrate and the
washi ng | iquinholiner ethymybquiadxabget hdbutpne t-peaenid,B3,8dliatethyl-eipgyat ure of
40C or | ower under a reduced pressure. The obtained residue was treated by
ext r a@fi orangnd-hexymest dt |is zeeferablestat bloe abolexcompouhdrie uskd dnned sol i d
substance was dried under a reduced pressure and 3.44 g of _a product was
obt ai ned (AMpRURY dydequiyedent prwpdbatimaes dhe amount by equivalent of the

5- (4- (2- phenyl etn%n | ) phen ;%%i sopht hal i d dichloride from
5- (4-(2- pW@Hihoé’t ‘Fﬁ%}/ﬁr?%ﬁgﬁa g“s’%%ﬁi F}‘@aggj-d] Into a 500 m four-necked
fl ask equi pped i th,a.thernpneter, and a .1 | nT ot h, congenser, 12.54 ¢
(0.035 nol es) c’)]\f%%?%%ﬁlt geﬁﬁgﬁﬁté{f@ﬁymphﬁlaﬁc acid derivative representeﬁ
by general formula (10) can be obtained by dealkylation of the compound
25 represented by general formula (9) in accordance with the same process as

that for the compound represented by general formula (6).
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phenoxy)i sophthalic acid obtai ned above, 100 ml of 1, 2-dichloroethane, 9.16
g (0.077 noles) of thionyl chloride and 8.0 ng (0.00035 nol es) of

benzyl tri et hyl ammoni um chl ori de were placed and the resultant m xture was
heated for 3 hours under the refluxing condition. The obtained 15 sol ution
was filtered while the solution was hot. After the solvent was concentrated
by renoving the solvent under a reduced pressure, n-hexane was added to the
concentrated solution and crystals were forned. The obtained solid

subst ance was dFhedambdat ly reqaueddnprofsthe alkald medd dydtodderieduat was
obtained (the yield: 46%. 20 The data of the spectra of

5- ( 4- ( 2- phesmgrel, 1B/ tipiepphe rongyn tsiop g hivialentafitiie nthpound represented by

5- (4- (2- phenyl et hynyl ) phenoxy)i sophthalic acid dichloride obtained above
are shown generpbfdrsiuleiPher mivese data support that the . obtai ned conpounds
are the target conpounds, [5-(4-(2-Phenylethynyl)phenoxy)isophthalic acid
(C22H14~5) ~ 25 Fheaapmatic caghorulie aabrenesented byigeneraloformladla® 320C or

S e ! AR o ikt 1
131 54, 1730BA G o008, Abesroiti)g) "Betdel Bieilly 1) 3o |
1541, 1006 giEBte T30 1 e fichoge Y phig W g Rlhing Mo g =04
El ement al @di‘ﬁbi(%lii@ acid reptésehtd® byCeerderal Hérndtla A19H% FEnGcfd hédigdl% H

3.84% [ 5- (4- (2-Phenyl et hynyl ) phenoxy) i sophthalic acid dichloride (C22H 2
C1203) Appdativdaties of thekbaviel daobosald seilVblebre@npod by gehd@&l fdpRGnlal0C/ ni n)

15 i H-NVR (400 MHz CDC13): 8 8.56 (s, 2H), 7.89 (s, 2H), 7.59 (d, 2H), 7.52
(m 2HO, 723D cah Bé)obtAirkdl by, tRd)readiiont (HOMlkbli GBEAL)saltS of Ghe65,
158. 27, 154.82, 135.78, 133.77, 131.54, 128.41, 128.35, 127,90, 125.96,
122. 87, 12eombthalicoasid dgdvaive sepresented Ry (geBerak farnyula3@dp withzhe 1588,
1506, 1443, 1202, 1218, 1145, 991, 846, 824, 764, 737, 694, 683

halogenating agent in a solvent or using the halogenating agent in an

excess amount as the solvent. The aromatic carboxylic acid represented

by general formula (1-2) may be used in place of the alkali metal salt of the

15 aromatic carboxylic acid represented by general formula (10). As the
halogenating agent, the chlorinating agent is preferable from the

standpoint of the practical use.

The present invention will be described more specifically with

20  reference to examples in the following. However, the present invention is
not limited to the examples.

To evaluate the properties of the obtained compounds, the

measurements of the melting point and the spectra of IH-NMR, 13C-NMR

and MS and the elemental analysis were conducted. The conditions for

25 the measurements of various properties were as follows.

Test methods
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M5 (FD) (mlz): 394.2 (M+) Elenental analysis: Calculated C. 67.20% H
3.08% O : 17.52% 25 Found C. 66.65% H 2.99% C: 17.99% 48 Exanpl e 6
[ Preparation of dinethyl 5-(4-hydroxyphenoxy)isophthalate] Into a 1l liter
four-necked flask equipped with a thernonmeter, a stirrer and a droppi ng
funnel, 450 m of ion-exchanged water, 75 m of a 5 concentrated sulfuric
acid and 45.20 g (0.15 noles) of dinethyl 5-(4 am nophenoxy)i sophthal ate
obtained in accordance with the sane procedures as those conducted in
Exanpl e 5 (aker af¢lkiagesbiabd the resultant mixture was stirred. The flask was
cooled at a tenperature of 5C or lower. Into the cooled flask, a solution
prepared by di SBod melging2pdinitgwdd nfjérsifeddye apiny asdiffevemtial sedreningt o 25 i
of distilled water was added dropw se over 20 m nutes. The resultant

m xt ure waslatineted(RSChof trpB¥HE-806 tgpe Bamufactwwed HoSEAKODRNSHIand at
100C for 2 hours. The fornmed precipitates were separated by filtration and,
after a trleat hthtundarrelavation of thrtamperatureahairate e£ 10Ye/mini zed from

met hanal . e 15 forned solid substance was separated by, fjlfration and
0ried 3t 485 f@?clfaaavagﬁaeﬁ ISP BN SPRFBRKIPL AR %@%Wﬁaap@doduct

was obt ai qgg_gﬁ}@ﬁ yield: 52% . [Preparation of dinethyl
5-(4-trifluor %anesul f onyl oxyphenoxy)i sophthalate] 20 Into a 1 liter

cal ci E?n:ﬁﬁf’oi | abs RLICRRGHapheel, FodoRBHQRITRLEEy oo %ﬁé@%@f%ﬁ%ﬂﬁééﬁyi
-(4- o%%% i '
t50I(ueng ;n Egg%xg% ?W?%%%?@%%ﬂ%?%g%gyﬁigmNﬁpe p g?géeand t he

resul tant migxt UFpNMIR #28! @ddaktedBRalndBhaiéd flelgi@ncy of HOOIMEIL aaled
m xture, 39.50 g (0.14 noles) of anhydrous trifl uoronethanesul fonic acid

was sliow yl3gedNaIR dk e wosi@u¥iedhat df fdseh&hde ERGBeHOy 49 100 NIzt hAsttheper at ure
did not exceed -25C. After the addition was conpl eted, the tenperature was

el evat ed @olmtarigdrinetheaneasunement, dentewated dimethyd sulfpsidelD -deThen,
the tenperature was el evated to the roomtenperature and the reaction was
al | oned t ovps oesssd foor tie hoeasurenaite afbbzthydyisephthahicniagiduras whe pour ed

ayer. Thoeieesd P8R Ao FRBRE oot PP il LG o ©
S S R R e
Fonbud by RYSHIT At PO Gheb al KR con b ang i 8ok Bl thBpid B % et ™
ves ort ed GRS TpHEGL, MR Bfkdy Wbl elRimhapt oy "
product wgg) Ol?flﬁja?gﬁlls?%ﬁ?oé@o g&nﬁg%gﬁﬁ [ Preparation of dinethyl

5- (4- (2- phenyl et hyny enoxy) 1 sop ate] In accordance with the sane

procedures as tT‘HéQn@ﬁi@@!%ﬁ&ti‘d@c&?@nﬁh@@sﬁ NELRbnddted 2By Ositig( An06
nol es) of 5-(4-trifluoronethanesul fonyl oxyphenoxy)i sophthal ate was used in

pl ace of Zppsragud 0f @he HIR550 aypdimahhfdcthrdd by ONDPRON XDENSIHICogl at e
used in Exanple 5, dinmethyl 5
20 Ltd. in accordance with the KBr tablet method.
(4) Mass analysis (MS)
The mass analysis was conducted by using an apparatus of the
JMS-700 type manufactured by NIPPON DENSHI Co., Ltd. in accordance
with the field desorption method.
25 (5) Elemental analysis

The elemental analysis of carbon and hydrogen was conducted using
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20 (4-(2-phenyl et hynyl ) phenoxy)i sopht hal ate was obtai ned. The sane
procedures as those conducted in Exanple 5 were conducted in the succeedi ng
steps and di pot assi um 5- (4-(2-phenyl et hynyl ) phenoxy)i sopht hal at e,

5- (4- (2- phenyl et hynyl ) phenoxy) i sopht hal i ¢ acid and

5- (4- (2- phenyl et hynyl ) phenoxy)i sophthalic acid dichloride were obtained. 25
The appearance and the data of the nelting points, the spectra of 1H NWR
13CG-NWVR, IR, M5 and the elenental analysis of 5-(4-(2-phenylethynyl) 50

phenoxy) i saphppatdtas afthle 2400 bygelmaufietnye by BERKINHEhMER iCompatgl i ¢ aci d
dichloride all agreed with those in Exanple 5 and it was shown that the
sane conpdlineslemsentad sealysibodoblerise msecmtﬂdn ascondpusd Rrith the

APPLI CABI LITY I n accordance wiith the present invention, aromatic carboxylic
aci ds and methpdefl qoaebeion anfl yitzatipeiesflagh.ch are useful as the raw

mat erial for macronol ecul ar conmpounds and, in particular, for polycondensed
macr onol ecul ar conpounds exhi biting excell ent heat resistance can be 10
easi ly _praoyi ded i CLAIMS 1. An aronmatic carboxylic acid hawi ng a
structdre %eeted by gener al forrrula(l HOOCAHOOCS~~~(1) wherein

() Cee Egﬁeﬁ‘al%g iRt ARRERRD S o REREE Rl UM R BlonB i e detatom " an
al kyl gro%n%th}P?%{}ﬁﬁB%BbﬁtlﬂﬂQﬁé? and R2 in general fornula (b)

representing an
Into a 5 liter four-necked flask equipped with a thermometer, a

Dimroth condenser, a calcium chloride tube and a stirrer, 190.0 g (0.904
10 moles) of dimethyl 5-hydroxyisophthalate, 3 liters of dehydrated toluene
and 214.7 g (2.718 moles) of dehydrated pyridine were placed and the
resultant mixture was cooled at -30°C under stirring. To the cooled
mixture, 510.2 g (1.808 moles) of anhydrous trifluoromethanesulfonic acid
was slowly added dropwise with sufficient care so that the temperature did
15 not exceed -25°C. It took 1 hour to complete the addition. After the
addition was completed, the temperature of the reaction was elevated at
0°C and the reaction was allowed to proceed for 1 hour. Then, the
temperature was elevated to the room temperature and the reaction was
allowed to proceed for 5 hours. The obtained reaction mixture was poured
20 into 4 liters of ice water and separated into an aqueous layer and an
organic layer. The aqueous layer was treated twice by extraction with
500 ml of toluene and the extract was combined with the organic layer.
The obtained organic layer was washed twice with 3 liters of water and
dried with 100 g of anhydrous magnesium sulfate. From the resultant
25 mixture, anhydrous magnesium sulfate was removed by filtration and

toluene was removed by distillation using a rotary evaporator. After
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group or an aromatic group. 2. An acid halide derivative of an aromatic
carboxylic acid having a structure represented by general formula (2): XOC
A XQC 15 ~~~ (2) wherein A represents a group represented by general
formula (a) or (b): CCg,1 ... (a) 52 C=C R (b) RL in general
formula (a) representing hydrogen atom an al kyl group or an aromatic group
and R2 in general fornmula (b) representing an al kyl group or an aronmatic
group and X represents a halogen atom 5 3. An acid halide derivative of an
aromati ¢ GRyARXYhifdedCi d a¢6@asidg prBsddra m®4.@\hegeu§rxdiﬂlegﬁﬂer g- fornula
(2) represents chlorine atom 4. A process for producing an aromatic

car boxyl i ¢ridioflomeph@seslfmhylyxyiéopdthelsl #asobtaideld ap:a HRAE yellbwC R

HOOC ~~~ (1-1) wherein R represents hydrogen atom an al kyl group or an
aromati ¢ gobhdpsubstande thepyiekE95%bt dihd opde poothet redtaeedeslenteewaby
general formula (5): ROOC C=C-E ROOC 15 ~~~ (5) wherein R represents a

ower al kyeenystalpized dramrhgrageeand whitenaeedle crystals were obtained. The

5 obtained crystals were used for the next reaction.
[Preparation of 4-(3,5-bis(methoxycarbonyl)phenyl)-2-methyl-3-butyn-1-ol
from dimethyl 5-trifluoromethanesulfonyloxyisophthalate]
Into a 1 liter four-necked flask equipped with a thermometer, a
Dimroth condenser, an inlet for nitrogen and a stirrer, 125 g (0.365 moles)
10  of dimethyl 5-trifluoromethanesulfonyloxyisophthalate obtained above, 1.1
g (0.00419 moles) of triphenylphosphine, 0.275 g (0.00144 moles) of copper
iodide and 33.73 g (0.401 moles) of 3-methyl-1-butyn-3-ol were placed and
nitrogen was introduced. To the obtained mixture, 375 ml of dehydrated
triethylamine and 200 ml of dehydrated pyridine were added and dissolved
15 under stirring. After the introduction of nitrogen was continued for 1
hour, 0.3 g (0.000427 moles) of dichlorobis(triphenylphosphine)palladium
was quickly added and the resultant mixture was heated in an oil bath for
1 hour under the refluxing condition. Then, triethylamine and pyridine
were removed by distillation under a reduced pressure and a viscous
20  brown solution was obtained. The obtained solution was poured into 500
ml of water. The formed solid substance was separated by filtration and
washed twice with each of 500 ml of water, 500 ml of a 5 moles/liter
hydrochloric acid and 500 ml of water. The solid substance was dried at
50°C under a reduced pressure and 98.8 g of 4-(3,5-bis(methoxycarbonyD-
25 phenyl)-2-methyl-3-butyn-1-ol was obtained (the yield: 98%).

[Preparation of dipotassium 5-ethynylisophthalate from 4-(3,5
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group, hydroxypropyl group, an al kyl group or an aromatic group, by 53

reacting a conpound represented by general formula (3): ROOC D ROOC ... (3)
wherein D represents a group to be elimnated and R is as defined above,

wi th a conpound represented by general formula (4): 5 HC=C-E ~~~ (4)
wherein E is as defined above form ng a conpound represented by general
formula (6): MOOC C=CR MOOC ... (6) wherein Rl is as defined above and M

represents an alkali nmetal, by 10 treating the obtained conpound

repr esent as@iedRRGEMbINYpHeay ) D-nicth{l-BrASACCONT an al kal i met al
hydr oxi de and treating the formed conpound represented by general formula

(6) with an acilhtold Hlitér goweasskdd flagk ostpapped amithr e netiermoseeteexul i ¢ aci d
according to Claim4, wherein a transition netal catalyst is used for the
reacti on dDimbehcoorplemsdr raeypl esentrer] B\litgesief al-batamulland IB2and21768
conpound represented by general fornula (4). 54 6. A process for
pr oduci ng males) ofpotassuum thydybxided85%) vesrearacadeand disspo by heatinga (1-2):
HOC ¢ Ruzndce)ergﬁeC r;ﬁ;xg&é 2c)ondition. To the obtained solution, 95 g (0.344

moles) of  4-(3,5-bis(methoxycarbonyl)phenyl)-2-methyl-3-butyn-1-ol

synthesized above was added and the resultant mixture was heated for 30

minutes under the refluxing condition. The reaction mixture was then

cooled in an ice bath and the formed crystals were separated by filtration.

10  The crystals were washed twice with 1 liter of ethanol and dried at 60°C
under a reduced pressure and 88.87 g of dipotassium 5-ethynyl-
isophthalate was obtained (the yield: 97%).

[Preparation of 5-ethynylisophthalic acid from dipotassium 5-ethynyl-
isophthalate]

15 Dipotassium 5-ethynylisophthalate in an amount of 5 g (0.019
moles) was dissolved into 20 ml of ion-exchanged water and insoluble
substances were removed by filtration with a 5C filter paper. To the
obtained filtrate, a 5 moles/liter hydrochloric acid was added under
stirring until the pH became 1. The formed solid substance was

20 separated by filtration, washed with ion-exchanged water and filtered.

The filtration and the washing were repeated twice. The obtained solid
substance was dried at 50°C under a reduced pressure and 3.6 g of 5-
ethynylisophthalic acid was obtained (the yield: 99.5%).

[Preparation of 5-ethynylisophthalic acid dichloride from dipotassium 5-

25 ethynylisophthalate]

Into a 2 liter four-necked flask equipped with a thermometer, a
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wherein R2 represents an al kyl group or an aromatic group, which 5
conpri ses: obtaining a conpound represented by general formula (9): ROCC

C=C,R2 O,ROOC ... (9) wherein R represents a |lower alkyl group and R2 is as
defi ned above) by reacting a conmpound represented by general formula (7):
ROOC D O ROOC 10 ~~~ (7) wherein D represents a group to be elimnated and

R is as defined above, with a conpound represented by general formula (8):
HC = CGR2 wherein R2 is as defined above .. (g) 15 form ng a conpound

r epr esent @inmothecdidinstorand a (stiiyer,580 g MO raslesROIQIMotEssiuml @ wher ei n
Mrepresents an alkali netal and R2 is as defined above, by treating the
obt ai ned ethpoylisbphepakdented 490 disaey af dhdernform( ®eré rplacegd eswhdtbeof an

al kali metal hydroxide and 5 treati ng t he formed conpound represented by
general f seswitant noixture wasncosdediat 0°C.  To the cooled mixture, 391 g (4.5

moles) of thionyl chloride was added dropwise at a temperature of 5°C or

5 lower over 1 hour. Then, 4 ml of dimethylformamide and 4 g of

hydroquinone were added and the resultant mixture was stirred at 45 to

50°C for 3 hours. After the reaction mixture was cooled, formed crystals

were removed by filtration and the removed crystals were washed with 150

ml of chloroform. The filtrate and the washing liquid were combined

10  together and concentrated at a temperature of 40°C or lower under a

reduced pressure. The obtained residue was treated twice by extraction

with 200 ml of diethyl ether and filtration. After removing diethyl ether

from the extract under a reduced pressure, a semi-solid crude product was

obtained. The crude product was washed with dry n-hexane and

15 recrystallized from diethyl ether and 13 g of 5-ethynylisophthaloyl
dichloride was obtained (the yield: 19%).

The data of the spectra of 5-ethynylisophthalic acid and 5-
ethynylphthalic acid dichloride obtained above are shown in the following.
These data support that the obtained compounds are the target

20 compounds.
[6-Ethynylisophthalic acid (C;oHgO )]

Appearance: white powder

Melting point: 106.2°C (DSC; 10°C/min)
1H-NMR (400 MHz; DMSO-dg): § 8.16 (s, 2H), 8.45 (s, 1H)

25 13C-NMR (100 MHz; DMSO-dg): 8 81.5, 82.6, 122.7, 130.0, 131.9,
135.9, 165.7
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7. A process for producing an aromatic carboxylic acid according to Caim
6, wherein a transition netal catalyst is used for the reaction of the 10
conmpound .r epresented by general formula (7) and the conpound represented by
general formula (8). 8. A process for producing an acid halide derivative
of an aromatic carboxylic acid represented by general formula (2-1): XCC
C=C-R1 XOC 15 ~~~ (2-1) wherein X represents a hal ogen atom and Rl
represents hydrogen atom an al kyl group or an aromatic group, which

conpri ses treatlRKBi#;tdind):I887@g8081, 1MP72Q64a1, 24839nNRB5HNB00eP6ESent ed by
general fornmula Cl-1): 56 HOOC C= G Rl HOOC ~~- (1-1) wherein Rl is as
defi ned above, MB @Ddnpoui®0r@f)esent ed by general fornula (6): MOOC
C=C-R MOXCOC (6) S wherein Mrepresents an alkali nmetal and Rl is as defined
above. 9. A prdBlemental apalydisci ng an acid halide derivative of an aromatic

carboxylic acid according t aim8 wherein the hal ogenating agent is a
chl orinating agent a@mﬁcyﬂtﬁggié%w%om-%5%261)33@&’ esents chlorine 10
atom 10. A process for producin n, aci. Ljde i.yative of an aronmtic
carboxylic acid reprﬁég’éﬁfed b)ﬁﬁg‘?‘él ﬁf%\'@f’ag( §g%wo)°/
[5-Ethynylisophthalic acid dichloride (C;oH4049Cly)]
Appearance: white solid

Melting point: 49°C (DSC; 10°C/min)
1H-NMR (400 MHz; CDCly): 3 8.47 (s, 2H), 8.77 (s, 1H)

10 13C-NMR (100 MHz; CDCly): 5 80.0, 81.6, 124.9, 133.0, 134.7,

139.8, 166.6
IR (KBr; cm'1): 3465, 3077, 1766, 1736, 1151, 1022, 802, 740
MS (FD) (m/z): 190 (M*+-2CD)
Elemental analysis:
15 Calculated C: 52.86%; H: 1.77%; Cl: 31.21%; O: 14.08%
Found C:52.74%; H: 1.70%; Cl: 30.89%; O: 14.67%

Example 2
[Preparation of 1-(3,5-bis(methoxycarbonyl)phenyl)-2-phenylethyne from
20  dimethyl 5-trifluoromethanesulfonyloxyisophthalate]
Into a 1 liter four-necked flask equipped with a thermometer, a
Dimroth condenser, an inlet for nitrogen and a stirrer, 125 g (0.365 moles)
of dimethyl 5-trifluoromethanesulfonyloxyisophthalate obtained in
accordance with the same procedures as those conducted in Example 1, 1.1
25 g (0.00419 moles) of triphenylphosphine, 0.275 g (0.00144 moles) of copper

jodide and 40.95 g (0.401 moles) of ethynylbenzene were placed and
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XOC C=C-R2 XOC ~~~ (2-2) 15 wherein X represents a hal ogen atom and R2
represents an al kyl group or an aromati c group, which conprises treating
wi th a hal ogenating agent a 57 conmpound represented by general formula
(1-2): HOOC C= G R2 O HOOC (1-2) wherein R2 is as defined above, or a
conpound represented by general forrmula (10): MOOC C=CR2 O MOOC 5 ~~~(10)
wherein Mrepresents an alkali netal and R2 is as defined above. 11. A
process for producing an acid halide derivative of an aromatic carboxylic

aci d acconfiirogeh Qvad Bitidbd@cedihel®ilic bhRiNed atistald, 375a8E0f deBydratfd
chlorinating agent and X in general fornula (2-2) represents chlorine atom

58 triethylamine and 200 ml of dehydrated pyridine were added and dissolved
CAAAAAAAAAAAHY.A3LAA LA Ay Ay. AE A Ay. AfLA AL ASS2. ALLATLALA
VY. A A A unde@stivring AsAfter Ahal introdyegionAoA@rtragen AVAS con@nuadHfor@ . A A A A
@.A .A Y ASY. A

s. Al " 3ce=houa, 0.3 pORRO4RTcaoles) of | dichlorghialteimhenyinhosphinalpalindiaine a] ca] ca]

cal cal cal c™alc calcalc al calcalcal.calcalcTalcaly= X{' 167AE6 d n r
] ]5 ] was] ql?i]c ?}1 ag‘(]ie(? ]ang]t%e]res%lta;lt nllxtl]lre \;vas %]eate in ar{l oil bath for

1 hour under the refluxing condition. Then, triethylamine and pyridine
were removed by distillation under a reduced pressure and a viscous
brown solution was obtained. The obtained solution was poured into 500
ml of water. The formed solid substance was separated by filtration and
10 washed twice each with 500 ml of water, 500 ml of a 5 moles/liter
hydrochloric acid and 500 ml of water. The solid substance was dried at
50°C under a reduced pressure and 80.8 g of 1-(3,5-bis(methoxycarbonyl)-
phenyl)-2-phenylethyne was obtained (the yield: 75%).
[Preparation of dipotassium 5-(2-phenylethynyl)isophthalate from (3,5-
15  bis(methoxycarbonyl)phenyl)-2-phenylethyne]
Into a 5 liter four-necked flask equipped with a thermometer, a
Dimroth condenser and a stirrer, 3 liters of n-butanol and 180 g (2.72
moles) of potassium hydroxide (85%) were placed and dissolved by heating
under the refluxing condition. To the obtained solution, 80 g (0.272
20 moles) of (8,5-bis(methoxycarbonyl)phenyl)-2-phenylethyne synthesized
above was added and the resultant mixture was heated for 30 minutes
under the refluxing condition. The reaction mixture was then cooled in
an ice bath and the formed crystals were separated by filtration. The
crystals were washed twice with 1 liter of ethanol and dried at 60°C
25 under a reduced pressure and 90.35 g of dipotassium 5-(2-phenylethynyl)-
isophthalate was obtained (the yield: 97%).
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aB7C 10T=1094& ()-11109%0& ()- )f 109T& ()-

10967& () - 0$10967& ()-m [$10% ' & ()-m wriV 3109g& ()- m 109g& ()-z

10%& ()-10%& ()- 10%& ()-:' 10%g& ()-M 10T 10T NIEmV 310%

%510%g& ()- & 10%& ()- 'S 10%g& () - Fg

10%& () -, S10%& () - - 10%g& () - 9%CzdENMN 310%4° 10%& ()- 3 10%& ()-0

10%9& ()-/10%& ()- *-"10%& ()-1+10%& ()-z|}~~_@B10g 10%g ()-

&10%@& ()-z10%@& ()-:!10%& ()- 10g 10g 10g, <10%g& ()-"LdE~ @10 3s10%@& ()-

SS 10%& Diethsd%ERerf WashekQMER' feom! (HOWRr4 - lﬂlcﬂ&of@edﬁcedzﬁ@Bsu@éﬂ&*

109%@& ()- (10%@& ()-y& 10%a& ()- f $10%@& ()- 9@0%D & ()-

@O%& () o mpddli@ ¢£1@es PGt WaD@HAU@A. () PherdondeOpi@iuc -wé.d @athed® () -

L, @ov@ & ()-''q ,, @O%& ()-';<=>JOmN 109%0& ()- 109d& ()- f 109@& ()-

1099& () - with dry n-hexane and recrystalllzed from diethyl ether and 13.8 g of 5-(2-
phenylethynyl)isophthalic acid dichloride was obtained (the yield: 19%).

5 The data of the spectra of 5-(2-phenylethynyl)isophthalic acid and
5-(2-phenylethynyDisophthalic acid dichloride obtained above are shown in
the following. These data support that the obtained compounds are the
target compounds.

[5-(2-PhenylethynyDisophthalic acid (C;gH 04!
10 Appearance: white powder
Melting point: 99.7°C (DSC; 10°C/min)
1H-NMR (400 MHz; (CD3)2CO): § 7.44 (s, 3H), 7.64 (m, 2H), 8.35 (d,
2H, J=1.6 H2), 8.63 (t, 1H, J=1.6 Hz)
13C-NMR (100 MHz; (CD3)3CO): § 88.0, 91.7, 123.2, 125.0, 129.5,
15 129.5, 129.9, 131.0, 132.5, 132.7, 132.7, 136.8, 166.2
IR (KBr; cm’1): 3549, 2968, 2365, 1722, 1492, 1446, 1276, 917, 756,
674
MS (FD) (m/z): 266 (M*)
Elemental analysis:
20 Calculated C:72.18%; H: 3.79%; O: 24.04%
Found C: 70.86%; H: 3.64%; O: 25.50%
[5-Ethynylisophthalic acid dichloride (C;HgO2Cly)]
Appearance: white solid
Melting point: 124°C (DSC; 10°C/min)
25 1H-NMR (400 MHz; CDCly): 8 7.40 (m, 8H), 7.57 (m, 2H), 8.50

(d, 2H, J=1.6 Hz), 8.73 (t, 2H, J=1.6 Hz)
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@0%& ()-910%& ()-° 10@ 10@HOIENMN 10943"f 1090& () - 1090& () -
yS109d&' ()-' s10%& ()- 1090& ()-Ssl109%& ()- HUJIEMN 1093- 1099&' () - 3+f
1090&' ()- 3&109%& ()- 3(10%& ()- y&LOWT& ()-3%$f 109%& () -
134568uj _=! 10%&' ()-" 10T 10T 10T@ =10%& ()-37f 109%0& () -
0109%& ()-!010% % 9%& ()-8}.dEj _=!f10%@& ()-Ff 10%a& () -
109%@&' () - @ 10%@&' ()-: FF : 10%@&' ()- Fyf
109%@&' () - . AEdEj] =! &10%@& () - F$10%@& ()-F'f 10%a& ()- F!:10%@&& ()- 3
10%@&' () - @ 109%ERC(NMR (3160 M HoEDEGp: SBAR: 93.6FY2189@R6Q) 1280, 10%@ ()-F.f
10%@& ()- , 10%@& ()--10%@& ()-FTel xY:/ 10@ &@L0%| & () -
S10%4| & () -: 10%4| & (D29%25,118H98132.2, 134.6943R2(166.810%| & ()-9 10@=dE:/ 10@
S, 10%4| & ()- * 10%4] & ()- 3(f 10%4| & ()-
IR (KBr; cm’1): 3489, 3075, 2216, 1756, 1580, 1489, 1440, 1329,
1218, 1145, 1000, 819, 690
5 MS (FD) (m/z): 266 (M*-2CD
Elemental analysis:
Calculated C: 63.39%; H: 2.66%; Cl: 23.39%; O: 10.56%

Found C: 63.04%; H: 2.49%; Cl: 22.69%; O: 11.78%

10 Example 3
[Preparation of 5-bromoisophthalic acid]

Into a 1 liter four-necked flask equipped with a thermometer, a
stirrer and a dropping funnel, 99.18 g (0.55 moles) of 5-hydroxyisophthalic
acid, 165 ml of a 48% by weight hydrobromic acid and 150 ml of distilled

15 water were placed and the resultant mixture was stirred. The flask was
cooled at a temperature of 5°C or lower. To the cooled mixture, a solution
prepared by dissolving 39.4 g (0.57 moles) of sodium nitrite into 525 ml of
distilled water was added dropwise over 1 hour and an aqueous solution of
a diazonium salt was obtained. Into a 3-liter four-necked flask equipped

20 with a thermometer, a Dimroth condenser, a dropping funnel and a stirrer,
94.25 g (0.66 moles) of cuprous chloride and 45 ml of a 48% by weight
hydrobromic acid were placed and the resultant mixture was stirred. The
flask was cooled at a temperature of 0°C or lower and the aqueous solution
of the diazonium salt prepared above was added dropwise over 2 hours.

25  After the addition was completed, the resultant mixture was stirred at the

room temperature for 30 minutes and heated for 30 minutes under the
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standing, the formed precipitates were separated by filtration and washed
twice with 2 liters of distilled water. The obtained white solid substance
was dried under a reduced pressure at 50°C for 2 days and 117 g of a crude
product was obtained. The obtained crude product was used for the next
step without purification.
[Preparation of dimethyl 5-bromoisophthalate from 5-bromoisophthalic
acid]

Into a 500 ml flask equipped with a stirrer and a Dimroth condenser,
110 g of 5-bromoisophthalic acid obtained above, 500 ml of methanol and
10 g of a concentrated sulfuric acid were placed and the resultant mixture
was heated under the refluxing condition for 6 hours. After the reaction
mixture was cooled by being left standing, the cooled mixture was added
dropwise to 1 liter of distilled water and the obtained mixture was
neutralized with a 5% by weight aqueous solution of sodium
hydrogencarbonate. The formed precipitates were separated by filtration
and washed twice with 2 liters of distilled water. The obtained white
solid substance was dried at 50°C under a reduced pressure for 2 days and
109 g (0.4 moles) of dimethyl 5-bromoisophthalate was obtained (the yield:
89%).
[Preparation of 4-(3,5-bis(methoxycarbonyl)phenyl)-2-methyl-3-butyn-1-ol
from dimethyl 5-bromoisophthalate]

In accordance with the same procedures as those conducted in
Example 1 except that 99.7 g (0.365 moles) of dimethyl 5-
bromoisophthalate was used in place of 125 g (0.365 moles) of dimethyl 5-

trifluoromethanesulfonyloxyisophthalate, 98.9 g of 4-(3,5-bis(methoxy-
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The same procedures as those conducted in Example 1 were
conducted in the succeeding steps and dipotassium salt of 5-
5 ethynylisophthalic acid, 5-ethynylisophthalic acid and 5-ethynyl-
isophthalic acid dichloride were obtained. The appearance and the data
of the melting points, the spectra of IH-NMR, 13C-NMR, IR, MS and the
elemental analysis of 5-ethynylisophthalic acid and 5-ethynylisophthalic

acid dichloride all agreed with those in Example 1 and it was shown that

10 the same compounds as those in Example 1 were obtained.

Example 4
[Preparation of 1-(3,5-bis(methoxycarbonylphenyl)-2-phenylethyne]
In accordance with the same procedures as those conducted in

15 Example 2 except that 99.7 g (0.365 moles) of dimethyl 5-bromo-
isophthalate obtained in accordance with the same procedures as those
conducted in Example 3 was used in place of 125 g (0.365 moles) of
dimethyl 5-trifluoromethanesulfonyloxyisophthalate, 80.8 g of 1-(3,5-
bis(methoxycarbonyl)phenyl)-2-phenylethyne was obtained.

20 The same procedures as those conducted in Example 2 were
conducted in the succeeding steps and dipotassium salt of 5-(2-
phenylethynyl)isophthalic acid, 5-ethynylisophthalic acid
and 5-(2-phenylethynylisophthalic acid dichloride were obtained. The
appearance and the data of the melting points, the spectra of 1H-NMR,

25 13C-NMR, IR, MS and the elemental analysis of 5-(2-phenylethynyD)-
isophthalic acid and 5-(2-phenylethynylisophthalic acid dichloride all
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Into a 2 liter four-necked flask equipped with a thermometer, a

yG 10%+& ()-g 102

stirrer and a Dean Stark distillation apparatus, 133.24 g (0.63 moles) of
dimethyl 5-hydroxyisophthalate, 107.33 g (0.76 moles) of 4-
fluoronitrobenzene, 60 ml of N,N-dimethylformamide and 190 ml of
10  toluene were placed. The resultant mixture was stirred at 165°C for 4
hours while water formed as the byproduct was removed by azeotropic
distillation. After cooling, the obtained reaction mixture was poured into
3 liters of ion-exchanged water and the product was precipitated. The
formed precipitates were separated by filtration and washed with ion-
15 exchanged water and ethanol. The obtained light yellow solid substance
was dried under a reduced pressure at 50°C for 1 day and 142.01 g of a
product was obtained (the yield: 68%).
[Preparation of dimethyl 5-(4-aminophenoxy)isophthalate]
Into a 1 liter flask having an egg plant shape, 66.24 g (0.2 moles) of
20 dimethyl 5-(4-nitrophenoxy)isophthalate obtained above, 6.39 g of a 10%
by weight palladium-active carbon, 440 ml of tetrahydrofuran and 220 ml
of ethanol were placed and the resultant mixture was stirred for 24 hours
under the atmosphere of hydrogen. The reaction liquid was filtered with
Celite and the filtrate was concentrated under a reduced pressure.
25 Hexane was added to the concentrated filtrate and the formed precipitates

were separated by filtration. The obtained white solid substance was
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ermometer, a
stirrer and a dropping funnel, 450 ml of ion-exchanged water, 75 ml of a
concentrated sulfuric acid and 45.20 g (0.15 moles) of dimethyl 5-(4-
aminophenoxy)isophthalate obtained above were placed and the resultant
mixture was stirred. The flask was cooled at a temperature of 5°C or
lower. Into the cooled flask, a solution prepared by dissolving 12.42 g
(0.18 moles) of sodium nitrite into 25 ml of ion-exchanged water was added
dropwise over 20 minutes. The resultant mixture was stirred at a
temperature of 5°C or lower for 40 minutes and an aqueous solution of a
diazonium salt was obtained. To the obtained solution, a solution
prepared by dissolving 27.39 g (0.165 moles) of potassium iodide into 33 ml
of ion-exchanged water was added and the resultant mixture was stirred
at a temperature of 5°C or lower for 1 hour and at the room temperature
for 1 hour. The formed precipitates were separated by filtration and
dissolved into 300 ml of ethyl acetate. The obtained solution was washed
twice with 200 ml of a 10% by weight aqueous solution of sodium
hydrogensulfite and twice with 200 ml of ion-exchanged water. After the
organic layer was dried with anhydrous magnesium sulfate, the solvent
was removed by distillation under a reduced pressure and a brown crude
product was separated by adding a small amount of hexane. The crude
product was treated by extraction with hexane using a Soxhlet extractor
and, after the removal of the solvent by distillation, recrystallized from

methanol and a light yellow solid substance was obtained. The solid
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reduced pressure and 25.40 g of a product was obtained (the yield: 41%).
[Preparation of dimethyl 5-(4-(2-phenylethynyDphenoxy)isophthalate]
Into a 500 ml four-necked flask equipped with a thermometer, a
5 Dimroth condenser and an inlet for nitrogen, 24.73 g (0.06 moles) of
dimethyl 5-(4-iodophenoxy)isophthalate obtained above, 0.79 g (0.003
moles) of triphenylphosphine, 0.23 g (0.0012 moles) of copper iodide, 6.74 g
(0.066 moles) of ethynylbenzene, 72 ml of dehydrated triethylamine, 38 ml
of dehydrated pyridine and 0.25 g (0.00036 moles) of dichlorobis-
10 (triphenylphosphine)palladium were placed and the resultant mixture was
heated under the refluxing condition of 105°C for 1 hour under the stream
of nitrogen. Triethylamine and pyridine were removed by distillation
under a reduced pressure and a viscous brown solution was obtained. To
the obtained solution, 200 ml of water and 5 ml of hydrochloric acid were
15 added. The formed solid substance was separated by filtration and
washed with 500 ml of water. The solid substance was dried at 50°C 1
day under a reduced pressure and 17.39 g of a product was obtained (the
yield: 75%).
[Preparation of dipotassium 5-(4-(2-phenylethynyl)phenoxy)isophthalate]
20 Into a 1 liter flask having an egg plant shape, 450 ml of n-butanol
and 47.53 g (0.32 moles) of potassium hydroxide (85% by weight) were
placed and potassium hydroxide was dissolved into n-butanol by heating
under a refluxing condition. To the obtained solution, 15.46 g (0.04
moles) of dimethyl 5(4-(2-phenylethynylphenoxy)isophthalate obtained

25 above was added and the resultant mixture was heated for 30 minutes

under the refluxing condition. The obtained mixture was cooled in an ice
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obtained (the yield: 97%).
[Preparation of 5-(4-(2-phenylethynyl)phenoxy)isophthalic acid from
dipotassium 5-(4-(2-phenylethynyDphenoxy)isophthalate]

Dipotassium  5-(2-phenylethynylethynylisophthalate  obtained
above in an amount of 8.69 g (0.02 moles) was dissolved into 40 ml of ion-
exchanged water and insoluble substances were removed by filtration with
a 5C filter paper. To the obtained filtrate, hydrochloric acid was added
under stirring until the pH became 1. The formed solid substance was
separated by filtration, washed with ion-exchanged water and filtered.
The washing with ion-exchanged water and the filtration were repeated
twice. The obtained solid substance was dried at 50°C under a reduced
pressure and 6.88 g of a product was obtained (the yield: 96%).
[Preparation of 5-(4-(2-phenylethynyl)phenoxy)isophthalic acid dichloride
from dipotassium 5-(4-(2-phenylethynyl)phenoxy)isophthalate]

Into a 500 ml four-necked flask equipped with a thermometer and a
Dimroth condenser, 152 g (0.035 moles) of dipotassium 5-(4-(2-
phenylethynyl)phenoxy)isophthalate obtained above and 90 ml of
chloroform were placed and the resultant mixture was cooled at 0°C. To
the cooled mixture, 62.46 g (0.525 moles) of thionyl chloride was added
dropwise at a temperature of 5°C or lower over 15 minutes. Then, 0.7 ml
of dimethylformamide and 0.7 g of hydroquinone were added and the
resultant mixture was stirred at 45 to 50°C for 3 hours. After the reaction

mixture was cooled, formed crystals were removed by filtration and the
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a" 10%C38 tymperatanesof140°C or lower under a reduced pressure. The obtained
residue was treated by extraction and recrystallization using hot n-hexane.
5 The obtained solid substance was dried under a reduced pressure and 3.44
g of a product was obtained (the yield: 25%).
[Preparation of 5-(4-(2-phenylethynyl)phenoxy)isophthalic acid dichloride
from 5-(4-(2-phenylethynyl)phenoxy)isophthalic acid]
Into a 500 ml four-necked flask equipped with a thermometer and a

10 Dimroth condenser, 12.54 g (0.035 moles) of 5-(4-(2-phenylethynyl)-
phenoxy)isophthalic acid obtained above, 100 ml of 1,2-dichloroethane,
9.16 g (0.077 moles) of thionyl chloride and 8.0 mg (0.00035 moles) of
benzyltriethylammonium chloride were placed and the resultant mixture
was heated for 3 hours under the refluxing condition. The obtained

15 solution was filtered while the solution was hot. After the solvent was
concentrated by removing the solvent under a reduced pressure, n-hexane
was added to the concentrated solution and crystals were formed. The
obtained solid substance was dried under a reduced pressure and 6.33 g of
a product was obtained (the yield: 46%).

20 The data of the spectra of 5-(4-(2-phenylethynyl)phenoxy)-
isophthalic acid and 5-(4-(2-phenylethynyl)phenoxy)isophthalic acid
dichloride obtained above are shown in the following. These data support
that the obtained compounds are the target compounds.
[5-(4-(2-Phenylethynyl)phenoxy)isophthalic acid (Cg9H1405)]

25 Appearance: white powder

Melting point: not found at 320°C or lower (DSC; 10°C/min)
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s, 2H), 7.61 (d 2H), 7.53 (m, 2H), 7.40 (m, 3H), 7.13 (d, 2H)

13C-NMR (100 MHz; DMSO-dg): 8 166.12, 156.96, 156.29, 133.79,
133.54, 131.54, 128,95, 125.29, 123.11, 122,51, 119.82, 118.45,
5 89.37, 88.90
IR (KBr; cm™1): 3424, 2826, 2568, 1713, 1589, 1504, 1466, 1419,
1322, 1284, 1241, 1206, 1165, 1102, 977, 846, 758, 691
MS (FD) (m/2): 358.2 (M+)
Elemental analysis:
10 Calculated C: 73.74%; H: 3.94%
Found C:73.31%; H: 3.84%
[5-(4-(2-Phenylethynyl)phenoxy)isophthalic acid dichloride (Cy9Hjg C1203)]
Appearance: slightly yellow solid
Melting point: 130°C (DSC; 10°C/min)
15 1H-NMR (400 MHz; CDClg): & 8.56 (s, 2H), 7.89 (s, 2H), 7.59 (d, 2H),

7.52 (m, 2H), 7.35 (m, 3H), 7.04 (d, 2H)
13C-NMR (100 MHz; CDClg): 5 166.65, 158.27, 154.82, 135.78,
133.77, 131.54, 128.41, 128.35, 127.90, 125.96, 122.87, 120.40,
119.54, 89.84, 88.14
20 IR (KBr; cm’1): 3446, 1754, 1588, 1506, 1443, 1202, 1218, 1145, 991,
846, 824, 764, 737, 694, 683
MS (FD) (m/z): 394.2 (M)
Elemental analysis:
Calculated C:67.20%; H: 3.08%; Cl: 17.52%
25 Found C: 66.65%; H: 2.99%; Cl: 17.99%
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Into a 1 liter four-necked flask equipped with a thermometer, a
stirrer and a dropping funnel, 450 ml of ion-exchanged water, 75 ml of a
concentrated sulfuric acid and 45.20 g (0.15 moles) of dimethyl 5-(4-
aminophenoxy)isophthalate obtained in accordance with the same
procedures as those conducted in Example 5 were placed and the resultant
mixture was stirred. The flask was cooled at a temperature of 5°C or
lower. Into the cooled flask, a solution prepared by dissolving 12.42 g
(0.18 moles) of sodium nitrite into 25 ml of distilled water was added
dropwise over 20 minutes. The resultant mixture was stirred at a
temperature of 5°C or lower for 40 minutes and at 100°C for 2 hours. The
formed precipitates were separated by filtration and, after a treatment
with active carbon in methanol, recrystallized from methanol. The
formed solid substance was separated by filtration and dried at 50°C for 1
day under a reduced pressure and 23.58 g of a product was obtained (the
yield: 52%).

[Preparation of dimethyl 5-(4-trifluoromethanesulfonyloxyphenoxy)-
isophthalate]

Into a 1 liter four-necked flask equipped with a thermometer, a
Dimroth condenser, a calcium chloride tube and a stirrer, 21.26 g (0.07
moles) of dimethyl 5-(4-hydroxyphenoxy)isophthalate obtained above, 300
ml of dehydrated toluene and 16.61 g (0.21 moles) of dehydrated pyridine
were placed and the resultant mixture was cooled at —-30°C under stirring.
To the cooled mixture, 39.50 g (0.14 moles) of anhydrous trifluoro-

methanesulfonic acid was slowly added dropwise with sufficient care so

49

10z



10Z! p-"10%b& ()-F

&$"10%& () - z! k&$" 10%b& () -z"10%& ()-g! X' 10% brb& ()-g! S"10%rbmb&' () - g\ \
;. 10Z!!, G 10%$& ()-10%@ & ()-t 10b 10b 10b, < 10%& ()-!D-"10% b b& ()-F
1-"10%b& ()-F Nk:}[9{\:

10Z! 1" 10%@agg’ ()-!f"10%& ()-!'\"10%& ()-y"10%@& ()-z!Dy"109%& ()-z, G'10%&& () -
Ov[]1>3:  10@10%@&' ()-6- 109%@& ()-"10%& ()-!1"10% ()-!6" 10%Vv& () -
y"109m& () - ?2VWkmV @O0%&& () - 310%a& ()-10%& ()-m

10%3&' () - th®he) tahpe@ulry -didl@ed exceed -25°C. After the addition was
10@edEmV @ 0%a10%a&' ()--10%a& ()-10%a& ()- 10%a& ()- 10%@& ()-Fm 10%a& () -
aBnN @L0%¢empletad, (the PmpaRy @ Was clevotg® at) 01G "a@d Ohe@athios was

109 () - MLO%&' ()- RywdEmN @0% 6S 10%@& ()-4"10%x& ()-. 2@ 10%@& () -
10(y%' E g - allo o oggaed for 1 }%ur. Then, the t(e)mperatu% wgl)s eleva%d to%e (O)-1e

L0 (GG RO ()T, 00 O 1B AO0BSE e N 0+ 108

oo E g T8 %‘(i%lé& “reRort OV cds Wi 00 e it QT ol 61 ico wiker and
separated into an aqueous layer and an organic layer. The aqueous layer
was treated twice by extraction with 100 ml of toluene and the extract was
combined with the organic layer. The obtained organic layer was washed
twice with 300 ml of water and dried with anhydrous magnesium sulfate.

10  From the resultant mixture, the solvent was removed by distillation under
a reduced pressure and the obtained product was recrystallized from
hexane. The solid product separated by filtration was dried at 50°C for 1
day under a reduced pressure and 26.14 g of a product was obtained (the
yield: 86%).

15 [Preparation of dimethyl 5-(4-(2-phenylethynyl)phenoxy)isophthalate]

In accordance with the same procedures as those conducted in
Examples 5 except that 26.06 g (0.06 moles) of 5-(4-trifluoromethane-
sulfonyloxyphenoxy)isophthalate was used in place of 24.73 g (0.06 moles)
of dimethyl 5-(4-iodophenoxy)isophthalate used in Example 5, dimethyl 5-

20 (4-(2-phenylethynyl)phenoxy)isophthalate was obtained.

The same procedures as those conducted in Example 5 were
conducted in the succeeding steps and dipotassium 5-(4-(2-phenylethynyl)-
phenoxy)isophthalate, 5-(4-(2-phenylethynyl)phenoxy)isophthalic acid and
5-(4-(2-phenylethynylphenoxy)isophthalic acid dichloride were obtained.

25 The appearance and the data of the melting points, the spectra of LH-NMR,
13C-NMR, IR, MS and the elemental analysis of 5-(4-(2-phenylethynyl)-
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, 1096& () 10@ 10@ 10@10%@&' ()-!as-"109%&' ()-F :yRaB~ =IIT
10938 () - &"10%3&' ()-!D&" 109%& ()- Y@ 10%:& ()-fT

10968 () -, 4 109638 () - A~ _=11T+"10%8 ()-)g 109%& ()-' T 1098 () -

109638 () -1# "10%5G8 ()- N "10% & ()-+r FaB7= 10G<10%=& ()- 6@

109638 ()-!a2"10%6G8 ()-1T 10%& ()-@T 109 ()- - @

10968 ()-1mV/ L: 10% & ()-1S 10% u& ()-yT 10% u& ()- G'10% u& ()- @

10% u&' ()-10% #& ()-M 10G 10GU{dEMV L: 10% | "ML0% u&' () - @

10% u&' () pHeYouisophthhlive a&d( andlB%t(@-ghenylOthyud ] phehsXnaSsplithalid%

1 Y10% u& ()- !+ 10%AuAu& ()-)10% u& ()-"

10% u&' () -agiddiahdorijle afll 9gsegd With+ihoyt\on H:Gomple- & ab@ 1§ was shown that

10-u<10% u& ()-6-10% u& ()- 4 10% u& () 310% ug& 5) Flm

10% u& () the\samqcgomp % Yhage inluganp 11 @O0%&' ()
0@ 0%HHE () - 910%@& ()-MIs|]; YNCLI\® 10%&

&$" 109%@& () -f!k&S$" 10%& () fr10%@ () - Gl 10%& () G X'10%& ()-G

qt uva§ =L!! %

In accordance with the present invention, aromatic carboxylic acids
and acid halide derivatives thereof which are useful as the raw material
for macromolecular compounds and, in particular, for polycondensed
macromolecular compounds exhibiting excellent heat resistance can be

10  easily provided.
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g 1098 ()- @ 10%C& ()- 10@ 10@ 10@ 10%@& ()-!a -"10%& ()-Y

P>dE~ =L!1]1""109G& ()-g 1096G& ()-"109%G& ()-, 109G& ()- YT

1096G& () -109%G& ()->j aB~_=L!!31109G& ()- @ 109%G& ()- s-S 1096G& () -

I p) " 10%GGE ()-'g 10%6G& ()-9%g 10%G& ()-O[\:!S 109BB& ()-S 10%Z& ()- 10G 10G
10G< 109%G& ()-!a3"109%& ()-!a3"109%3G& ()-' bl }72{\:!f z109%&Z& ()-

“S109@& () - 109@& ()- "10%@& ()-!X "109& ()-1S "109ZZ& ()-/u69aB{\:!, /T
109@& ()-!p+"109%& ()-' T 109%&& ()-% 109%Z& ()-$@ 109%Z& ()- ""109%& ()-9 {\;!
S "10%& ()-&@ 109%3& ()- 10Z 107 1QZAIMB@& ()-!a2"109%& ()-!f2"10%2Z& ()-/
FLO{\; ! ~"10%&' ()-!f"10%& ()-!f"10%&' ()- "10%& ()-& S "10%&' ()- &

"10%F & () - & befghzodY7!, @"10%& ()-f 10G 10G 10G< 10%3& ()-!k-"10%& ()-3

1. An aromatic carboxylic acid having a structure represented by general

formula (1):

HOOC
A
HOOC
5 - (1)
wherein A represents a group represented by general formula (a) or (b):
-C=C-R! -~ (a)
c=c-R®

Y/

Rl in general formula (a) representing hydrogen atom, an alkyl group or
10 an aromatic group and R2 in general formula (b) representing an alkyl

group or an aromatic group.

2. An acid halide derivative of an aromatic carboxylic acid having a

structure represented by general formula (2):

XOC
A
XOC
15 - (2)
wherein A represents a group represented by general formula (a) or (b):
_C=C-R! - (a)
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I p-"109%& ()-3

| @ 1096G& ()-\zX9dY7! " 10938 ()-2z! D' 109& ()-zy" 10%6& ()-z! Xy" 10%&' ()-z!, @"1

09Gc& ()-f!, @" 109%85& ()-f\rhkl mz[PE:! 10G 10G 10G< 10%G& ()-!k-"10%& ()-F

I\-"100& ()-F

9%$" 10%5& ()-g!\ 9$" 10%& () - gnF5U4zX6PE: ! f"10%& ()-!f" 109& ()-S" 109438 ()-! NS"

10% ()-!, 2" 10%3G& () - g, Z" LOYO& () - g4j mopazodY7! ! 1S"10% | }| & ()- 10G 10G

10G< 10%G& ()-!f9-"109%& ()-m ! X9-"109%& ()-m

| ~" 10%CEGEE’ () - a_WUedY7+" 10%}| & () 13' @2

109%1| 4] & ()-!'NF""10% | & () - ! NS30% a%() 11S"10% | }| & ()-!SS"10% | & () - OPST

UdE: / 104| 104| <10%H & () -3 Roe| & ()-4"10%| & ()-331S 10%1| & ()-3S/' S

109%41| & () -

109 & () - Uanq J+/ " 109%&Z& () "109& ()-f! @109zz& ()-I | @ 109%&' ()-! S@ 109%&
"()-11 @10% ()- 104 QQz[PE '1 10Z 10Z 10Z<109%Z& ()-! @$" 109%& () - 9$" 109&

& () - ! posRopmgeneral dormpia (¢) rameserime hygggmen ee@m ans alkylgreyp m%& ()-s
0, _I 0, 0, ? ? | 0 0,

R /mp%gseg&mgg X0

l%fa/algf( )1 00(@@% 1OV %@tu} gl)/(%p( )an%lg%qg‘p sen s a logen geon@

3. An acid halide derivative of an aromatic carboxylic acid according to

Claim 2, wherein X in general formula (2) represents chlorine atom.

4. A process for producing an aromatic carboxylic acid represented by

10 general formula (1-1):

HOOC

HOOC
- (1-1)

wherein Rl represents hydrogen atom, an alkyl group or an aromatic
group, which comprises:

obtaining a compound represented by general formula (5):

ROOC
C=C-E

ROOC
15 - (5)
wherein R represents a lower alkyl group and E represents trimethylsilyl

group, hydroxypropyl group, an alkyl group or an aromatic group, by
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10 10 10<109%& ()-!3109%& ()-

1109&' () -,/ @O%& ()-s-109%&' ()-QjyZ8VK@ | "109&' ()-zy" 10%& ()-g' Dy" 10%& () -
g, @"10%CGE ()-S', @"10%?& ()-S , @" 10%-E+& ()- S+

6}[OVK@!p -"10%& ()-1 !'f -"109%& ()-I

&$" 10938 ()-f!f&$"109%& ()-f!\&$"10%& ()-f" 109K ()-z

&G-\=!1f"10%4| & ()-f! @"10% |t| & ()-f, G 10%| & ()-z!,G 10% |"| & ()-z 10G
106G 10

10938 () - weddting a!coyipRfid Seprpsdted W gelietrhl fok @& (8):- ! a" 109 | & () - " 10%4& (
)-1X"10% | & ()-KbCl 1y, 10%| & ()-ml0%l| & ()-g 10%| & ()-g 10%| & ()- 104
104 104|, <10%}| & () - RABE 104 104| <10%}H & ()-10%}| & ()- S 10%| & ()-g
10%4| & ()-3g 10%}| & ()-f10%N & ()-*6@&Y:/ 104 10% h& ()- @10% h& () - S10%
h& ()- 10% h& ()-3S 10% h& 10% h& ()- 104|8Tz[<:/ 104|3(S 10%

h& ()-3Y%4.0% h& ()-!Ns!"10% Dtsm 10%h& ()-!sm 10%& ()- 10%

h& ()-$589: dE: /

ROOC
- (3)

wherein D represents a group to be eliminated and R is as defined above,
with a compound represented by general formula (4):

5 HC=C-E - (4)
wherein E is as defined above;

forming a compound represented by general formula (6):

MOOC

MOOC
- (6)

wherein Rl is as defined above and M represents an alkali metal, by

10  treating the obtained compound represented by general formula (5) in a
presence of an alkali metal hydroxide; and

treating the formed compound represented by general formula (6)

with an acid.

15 5. A process for producing an aromatic carboxylic acid according to Claim
4, wherein a transition metal catalyst is used for the reaction of the
compound represented by general formula (3) and the compound

represented by general formula (4).
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10 h 10 h,< 10% h& ()-710% h& ()-3510% h& ()- 310% h& ()-9-10% h& ()-s3*10%
h& ()-::EJrsal 10,1t10%| & ()-yl0%| & ()-g 10%| & ()- g 10%| & ()-

l@0% | &.()-! @0% (& ()- 10 h_"dE4/

10, | t 1039%4.09%| & ()-2z10%| & ()-&10%| & ()- g 10%| & ()-gl0%| & ()- 9S

10%4| & ()-"e}dE4/ 10, 1t10S5g 109% & ()- 310%| & ()-- 10%4| & ()-9* 10%| & ()-
)Y 10%| & ()-'g 10%| & ()- ~abcdbC 10, |t 11098 ()- F SLO0%E () - &10%G8! () -
104| 104| 104|<10%4| & ()- 7f 10%| & ()-->\aBbC 10, | t" 109%G8 () -

3y10%& ()6 & Al @¥eess) fok3prdieing hn3addENE daybdtyliO Yeid&répreseiidddly 10, | t1 1T
109638 () -/"10%& ()-+10%:8& ()-)y10%:& ()- 3( 10%& ()-!S $"10%G& ()-F b@
10,1'q general formula (1-2):

HOOC

@7 O_@CEC—Rz

HOOC
~(1-2)

wherein R2 represents an alkyl group or an aromatic group, which
5 comprises:
obtaining a compound represented by general formula (9):

ROOC

@O@CEC—Rz

ROOC
~(9)

wherein R represents a lower alkyl group and R2 is as defined above, by
reacting a compound represented by general formula (7):

ROOC

D
-~
ROOC
10 - (7)
wherein D represents a group to be eliminated and R is as defined above,
with a compound represented by general formula (8):
HC=C-R2 -~ (8)

wherein R2 is as defined above;

15 forming a compound represented by general formula (10):
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@O0%| & ()-& 10%| & ()- , T 10% & ()- 10G 10G 10G< 109%G& ()- 93T

109G& ()-' hudBb@10,11!r @O0% | & ()-9 10%| & ()- ,Ft10%| & ()- @

1094 & ()-f L10%}H & ()- @O0%& ()-& | P Wa?b@10,!P & 109%474Z& ()- & {

& 1098 ()- &$10%4| & ()-3"T 10%| & ()- f S 10%| & ()- @O%& ()-9Wb

11 dEb@ 10, ! 110%} & ()-3 10%}] & ()- 110%}| & () - 010%| & ()- Y. T

1094 & ()-S, 109 & ()-'JI'IMNOPIAlcljl~ @10,! 10%| & ()- S@O0%& ()-9!h
S@0% | & ()-9 104| 104| 104| <10%}| & ()-510%4 & ()- j!!!"b"p""dE~_ @10,! S
109 & () - &10% & () - RAOLOY%| & ()-ft10%H & ()-sg 10%H & ()-z 10%4] & () -

c=cC-R?
O@

wherein M represents an alkali metal and R2 is as defined above, by

MOOC
-(10)

treating the obtained compound represented by general formula (9) in a
presence of an alkali metal hydroxide; and
5 treating the formed compound represented by general formula (10)

with an acid.

7. A process for producing an aromatic carboxylic acid according to Claim
6, wherein a transition metal catalyst is used for the reaction of the
10 compound represented by general formula (7) and the compound

represented by general formula (8).

8. A process for producing an acid halide derivative of an aromatic
carboxylic acid represented by general formula (2-1):

XO0C

XOC
15 ~(2-1)

wherein X represents a halogen atom and R! represents hydrogen atom,
an alkyl group or an aromatic group, which comprises treating with a

halogenating agent a compound represented by general formula (1-1):
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| "10%| & ()- S 10%| & () - ##@$$S$SSSSAYNC 10, || 104| 104| 104|, <

1094 & (- 34&10%4| & ()- 32S 10%}| & ()- 0S 10%} & () -

) 109%4| &' () - $$SS29RUPYIEYNC 10, !! z10% &' ()-& s10% & () -z

109% & ()-10% & ()-fglO% & ()-& s109% & () - PYT9RAAERKE &IEYNC 10, !!

S&10% & ()- " $S 10% & ()- "f 10% & ()- f

LO% & () - @I0% & ()-10% & () -t &&&&' S'* dEYNC 10,11 37S 10% & ()-5"10% & ()-
y 310% & ()-y-10% & ()pode% & ()- 3*S 10%1&' O-""rtt - @

10, ! 9! F109%0% ()- @0% & ()-° 10908 ()- 10( 10( 10(<

10% & ()-" O(>(L(Q[((aB~_@1

HOOQOC
- (11)

wherein Rl is as defined above, or a compound represented by general

formula (6):

MOOC

MOOC
)

5 wherein M represents an alkali metal and R1 is as defined above.

9. A process for producing an acid halide derivative of an aromatic
carboxylic acid according to Claim 8, wherein the halogenating agent is a
chlorinating agent and X in general formula (2-1) represents chlorine

10 atom.

10. A process for producing an acid halide derivative of an aromatic

carboxylic acid represented by general formula (2-2):

C=C-R
O-@

15 wherein X represents a halogen atom and R2 represents an alkyl group or

XOC

XOcC
- (2-2)

an aromatic group, which comprises treating with a halogenating agent a
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wherein R2 is as defined above, or a compound represented by general
formula (10):

MOOC

c=c-R?
O—@
MOOC
5 ~(10)

wherein M represents an alkali metal and R2 is as defined above.

11. A process for producing an acid halide derivative of an aromatic
carboxylic acid according to Claim 10, wherein the halogenating agent is a
10 chlorinating agent and X in general formula (2-2) represents chlorine

atom.
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