26 April 2005 DESCRI PTI ON AROVATI C CARBOXYLI C ACI D, ACI D HALI DE DERI Xf\TI,'VZEO
THEREOF AND PROCESS FOR PRODUCI NG THE COMPOUNDS 5 TECHNI CAL FI ELD FR&Pril 2005
present jnvention relates to an aromatic carboxylic acid, an acid halide
derivative thereof and -a process for produci ng these conpounds. More
particularjy, the present invention relates to an aromatic carboxylic 10
acid useful as a material for nmacronol ecul ar conpounds and, in particular,
for pol ycondensed macronol ecul ar conpounds exhi biting excell ent heat
resi stance, an acid halide derivative thereof and a process for efficiently
produci ng these conpounds. 15 BAGVESURDIPARDMr omati c carboxylic acids
havi ng two carboxyl groups in one nolecule and acid halides of these
conpounds are used as the material for aromatic polyam de resins,
ol.ybenzoxazol e resins and pol ybenzot hirazol e resins.

pol yaryl ate resin

Resi ns” havi ng %@m&@ﬁ%ﬁﬂmﬁﬁ A ACHI HALIBEIDERIFATIVE cor dance
w th the applif£ati . these resins_have excell ent heat.

resi stance akb%@%ﬁ@ﬁém EP& PRODEGAG THRCOMBOUNDSr
_conmpounrds and these .resins are frequently used for applications exposed
to high tenperatures. As the neans of further enhancing the heat

resi stanc%q_gg%g@%jﬁﬁf 25 thernosetting substituents has been
at t enpt ed. _ ,a naterial used for such resins has been desired. |

26 April 2005 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 fdr'efﬁ_ciently

producing these compounds.

15 ou ART
Aromatic carboxylic acids having two carboxyl groups - in one
molecule and acid halides of these compounds are used as the material for |
ﬁomatic polyamide resins, polyarylate resins, polybenzoxazole resins and
polyberizothiazole 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.



DI SCLOSURE OF THE | NVENTI ON Under the above circunmstances, the present

invention has a first object of providing an aromatic carboxylic 20 4pril 2005

useful as a material for 5 macronolecular conpounds and, in particular,

for polycondensed macr onol ecul ar conpounds exhi biting excel | ent heat

resi stance and an acid halide 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 second object could be achi eved by

ef fici ent | 1A€A ET e F el DINVAINGBONN accordance with specific steps.

The present i nvention has been conpl eted based on the above know edge. 15

The present i nvEmdesrfher ahowesircamstamea; thatpresasy hovenltion Bakd Ray ng a

structure regregﬁnted by general forrmula (1): HOOC HOOC .. (1) wherein A

repr esent O Provding @an éﬁowﬁt@w@lbakyhoramd as¢hil o a( h))ateﬁgl f&& =C-R1 2
(b) RL.in general formula (a) representing

26 April 2005 G -=
hydr og&n dP&ﬁ{mﬁﬁle&}l%| 6?‘8815‘1’6?18 aRdar énmtpartighlanp dond Ralyicondemedal
formil a (%aﬁ&%&%‘éuférngon‘%ﬂoﬁhﬁl exhibiting excellent heat resistance and an

acid halide derivative thereof and has a second object of providing a
process for e_fﬁciently producing these compounds.
As the result of extensive studies b'y the present inventors to achieve
- 10 the above objects, it was found thet 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:
() 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)



group or an aromatic group; 5 (2) An acid halide derivative of an aromatic
carboxylic acid having a structure represented by general fornul a Z@Aprik3e@5
xoc (2) ,wherein A represents a group represented by general fornula (a) or
(b): -CGCG-RL C=C R 10 V (b) RL in general fornula (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 aronmatic group; and X
represents a hal ogen atom (3) A process for producing an aromatic
carboxylic acid represented by 15 general forrmula (Y-1): 3 26 April 2005
HOOC 0=-CR HOOC (1-1) wherein Rl _repregents hydrogen atom an al kyl
group or an aromatic group, mhi Gﬁfﬁr_&es: obt ai ning a conpound
represented by general _fo(.s ROOC C=C- E ROOC

- (b)

R! 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;
5 (2) An acid halide derivative of an aromatic carboxylic acid having a

structure represented by general formula (2):

XOC
A
XOoC
- (2)
wherein A represénts a group represented by general formula (a) or (b):
-C=C-R! - (a)
c=c-Rr?

T
10 . - (b)

R1 in general formula (a) representing hydrdgen atom, an alkyl group or
an aromatic group and R? in general formula (b) representiﬁg 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):



5 ...(5) wherein Rrepresents a |ower alkyl group and E represents
trimethylsilyl group, hydroxypropyl group, an al kyl group or an arZnéprit2005
group, b reacting a conpound represented by general fornula (3): ROCC

(3) 10 wherein D represents a group to be elimnated and Ris as
defined above, wth a conpound represented by general fornula (4): HC W
C--E (4) wherein E is as defined above; form ng a conpound represented by
general formula (6): 4 26 April 2005 MOOC COR ... (6) wherein Rl is as
defi ned above and Mrepresents an alkali netal, by treating the obtained
conpound represented byggewral formula (5) in a presence of an alkali
metal hydroxide; and 5 treathNng the formed conpound represented by general

formula (6) wth an acid; ( process for producing an aromatic
carboxylic acid represented caciminula (1-2): HOOC C=--C R2 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

ROQC
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
~{8)

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 ©):



... (1-2) 10 wherein R2 represents an al kyl group or an aromatic group, .
whi ch conprises: obtaining a compound represented by general formﬂ@gigyam5

C=GR2 ROCC (9) wherein Rrepresents a |lower alkyl group and R2 is as
defined above, by 15 reacting a conpound represented by general fornula
(7): 5 26 April 2005 '"a ROOC ROOC (7) wherein D represents a group to be
elimnated and Ris as defined above, wth a conpound represented by
general fornmula (8): HC = CGR2 (8) wherein R2 is as defined above; formning
a, conpound represented by general fornmula (10): MOOC C=C-R2 (10) wherein
R2 is as defined abovenmaddM represents an alkali nmetal, by treating the
obt ai ned -conpound represent by general forrmula (9) in a 10 presence of an
al kali metal hydroxide; and

c=c-R!

MOOC
- {(6)
wherein R1 is as defined above and M represents an alkali metal, by
t_reating 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 forﬁlula ©
with an acid; |
(4 A process for producing an aromatic carboxylic acid represented by
general formula (1-2):
HOOC

@. O@ c=c-R? V

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

g_} o—@c:sc-az

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):



treating the fornmed conpound represented by general fornmula (10) wth an
acid; (5) A process for producing an acid halide derivative of an Ztdhiil2005
carboxyljc acid represented by general fornula (2-1): xoC CCG-R XOC 15 ...
(2-1) wherein X represents a hal ogen atom and Rl represents hydrogen atom

6 26 April 2005 an al kyl group or an aromatic group, which conprises
treating with a hal ogenating agent a conpound represented by general
formula (1-1): HOOC CC-RlL HOOC wherein RL is as defined above, or a
conpound represented by general 5 fornula (6): MOOC C=C-Rl1 ... (6) wherein
M represents an al kali Repal and R1 is as defined above; and (6) ‘A -process

for producing an acid halide\derivative of an omatic carboxylic acid
represent ed by general fornu -2): @/1 .. (2-2)
O

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 R? is as defined above;

forming a compound represented by general formula (10):

| c=C-R®
o~
-(10)

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

MOOC

MOOC

treating the obtained compound represented hy 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,



wherein X represents a hal ogen atom and R2 represents an al kyl group or _an
aromati c group, which conprises treating with a hal ogenating agent 2@ April 2005
conpound represented by general fornula (1-2): 7 26 April 2005 HOOC HOCC
C=CR2 (1-2) wherein R2 is as defined above, or a conpound represented by
general fornula (10): MOOC C=C-R2 (10) 5 wherein Mrepresents an al kali
metal and R2 is as defined above. THE MOST PREFERRED EMBCODI MENT TO CARRY
OUT THE | NVENTION The aromatic carboxylic acid and the acid halide
derivative of the 10 aromatic carboxylic acid are novel conmpounds which

are not desBralball graup| ox @naprmstiargroape weithesempeided yirgeies atithos mul a

(1) and geﬂe{al formula (2), respectively: HOOC HOOC (1) 8 26 April 2005
XoC alogenating agent a compound represented by general formula (1-1):
‘ HOOC
c=c-R'
HOOC

| - (1-1)
wherein Rl is as defined above, or a compound represented by general

5 formula (8):

MOOC
c=c-r!

MOOC
- (6)

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):

C=C-R
O@
X0cC

10 - - (2-2)

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

XO0C

an aromatic group, which comprises treating with a halogenating agent a

compound répresented by general formula (1-2):



.. (2) In the above general fornulae (1) and (2), A represents a gr
represented by general formula (a) or (b): -CGCGRl (a) 56 CGCG-R2 61&5‘)112005
vvherel n Rl represents hydrogen atom an al kyl group or an aromati c group
and’' R2 represents an al kyl group or an aromatic group. In general formula
(2), X represents. a halogen atom The aromatic carboxylic acid represented
by general formula (1) includes an aromatic carboxylic 'acid represented by
general formula (1.1): HOOC HOOC C=C-R (1-1) wherein Rl is as defined
above, and an aromatic carboxylic acid represented by general fornmula
(1-2): 26 April 2005 HEOO®IOOC CC-R2 (1-2) wherein R2 is as defined above.
The acid halide of an aromaty c carboxylic aC'(9=E? K*sented by general

o]

formula (2) includes an aci deo?‘ez'ﬁ an aromatic carboxylic
cC

acid represented by general

HOOC .
- (1-2)

wherein R? is as defined above, or a compound represented by general
formula (1.0):

MOOC

: C=C-R?
O-@
MOOC

~(10)

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

THE MOST PREFERRED EMBODIMENT TQ CARRY_ OUT THE
TION

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 :
)



C-=CRL5CC R .. (2-2) wherein R2 and X are as defined abovezfl
is preferable fromthe standpoint of the practical use that the aci Pn 2003
hal i des of aromatic carboxylic acids represented by general formulae (2-1)
and (2-2) are acid chloride derivatives represented by general fornulae (2-
1) and (2-2), respectively, in which X represents chlorine atom Exanples

of the al kyl group and the aromatic group represented by 15 Rl and R2 in
general formulae (1) and (2) include al kyl groups such as ethyl group,
propyl group and .butyl group and aromatic group such as XOC (2-1) wherein
Rl and X are as defined gbpve, and an acid halide derivative of an

aromati c carboxylic acid repnesented by general fornmula (2-2): 10 26 Apri
2005 phenyl group, naphthyl gpsup, anthryl group, quinolyl group and

gui noxal yl group. The procesg proguci ng these conpounds will be
described in the follomﬁng.\t ¢ aromatic carboxylic acid represented by
general fornula (1-1) and theg™acid halide of an aromatic carboxylic acid
represented by general ¥egsawila (2-1) can be produced in accordance wth

the foll ow ng route. ROOC D+HC=C-E - (2)

In the above general formulae (1) and (2), A represents a group
represented by general formula (a) or (b):

-C=C-R! _ - (a)

c=c-Rr2

5 _ - (b)

wherein Rl represents hydrogen atom, an alkyl group or an aromatic
group and RZ represents an alkyl group or an aromatié group. In general
formula (2), X represents a halogen atom.
The aromatic carboxylic | acid represented by general formula (1)
10 ._ inélﬁdes an aromatic carboxylic acid represented by general formula a-1:

HOOC
c=c-Rr!

HOOC
= (11
wherein Rl is as defined above, and an aromatic carboxylic acid

represented by general formula (1-2):



ROCC (3) (4) C=.CE (5) ROOC 11 26 April 20051 C=C--Rl (6) 5 10 C=g§l
C=C-Rl In general formula (3), D represents a group to be el i m nat ¢8 ARyl 2005
general fornulae (3) and (5), Rrepresents a |ower alkyl group and
preferably nethyl group: In general fornulae (4) and (5), E represents 15
trimethylsilyl 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), Rl represents hydrogen atom an al kyl group
or an aromatic group. In general fornula (2-1), X represents a hal ogen

atom and preferably cHI®Q%e atom 20 The dial kyl ester conpound of

i sophthalic acid represented general _formg=acRZ in which the

5-position on the benzene rj S E)Ub K'ed with the group to be
elimnated represented by D\e e ) Aid represented by general

formula (4) in which one sige—6 acetyMene is substituted with a group
represented by E are Lt?ﬁ,q)@ the 25 starting materials and subjected to the
coupling reaction and e conpound represented by generatl formula (5) is
obtained. It is preferable ~(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):

. XOoC
c=c-r!

_ XOC
5 o | : (2D
wherein R1 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-R®
O ‘@
XOC
—(29)
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 R? in general formulae (1) and (2) include alkyl groups such as
ethyl group, propyl group and butyl group and aromatic group such as

10



12 26 April 2005 that acatalyst is used in the coupling reaction agg, fQr
exanple, a catalyst of a transition netal such as palladiumcan b gl 2005
As the group to be elimnated represented by D, a group elimnated easily
fromthe aromatic ring by the coupling reaction in the presence of the
above catalyst is 5 preferable. Exanples of the group to be elimnated

i ncl ude hal ogen atons such as fluorine atom chlorine atom brom ne atom
and iodine atom and trifl uoronethanesul fonyl oxy group. As the substituent
represented by E, a group working as a protective group can be used and

pr ef er abl d)h@éémﬂréﬁpofn@ﬂdihﬁ group iamthugle groupet hydnsiyly!g@upupnand

hydr oxypropyl 10 ?roup. Exanpl es of the substituent represented by E

i ncl ude ar‘ﬁﬁﬂf’?‘%ly &re¥s and al kyl groups. Exanples of the aromatic group

i ncl ude phenyl roup, naphthyl group, anthryl group, quinolyl group and
qui noxal yl  gr o%%‘? p Sﬁ&&&?rﬁi Wgeﬁ £qmpel WﬂﬁrhetMCcidmeﬂdnyﬂhieC aci d
ester gr Olfglli)@i%qw this conmpound in the presence of an al kali netal

hydr oxi de “and, “the sane tine, the protective group is elimnated when

the group repreggn i.s the protective group in the conpoun

repr esgnt ed by gen%?%lap}%oc!raﬁh?)?lf%?& ﬁ?%rfas%ﬁfegl R eengralormala (3l
derivati vendf tHes &t ek & ' : t eds. neral formula (6) can be
obt ai ned. 20 The aronat iéé012%?3&5?5‘?1%%@g@&g@g%&%ﬁﬁ%&s‘fﬁe gareradr nul a
(1-1) cafoeulbi@iNesh BY pré@atddg & "m?%' of ;@.derivative of
i sophthalic acid repr esentped by geneébgr@é%'?aelrrmta )foglmg{v%n%ﬁo%@id. The acid
hal i de derivative and preferably the acid chloride derivative .represented

by general fornula (2-1) can be obtained by treating the alkali 25 netal
salt of a derivative of isophthalic acid represented by general

ROOC
D+HC=C—E
ROOC
| 3 (4)
ROOC;
- C=C—E (5)
ROOC

11



formula (6) with a hal ogenating agent and preferably with a chlori Hggggﬁﬁﬁ
26 April 2005 agent. In the case of the dial kyl ester of isophthali
repsesented by 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
5 elimnated represented by Dis trifluoronmethanesul fonyl oxy group, a
di al kyl ester of 5- trifluoronethanesul fonyl oxyi sophthalic acid [fornula
(3- 1)] is obtained by esteri f M@O®n of a dial kyl ester of
5- hydroxyi sophthalic acid [formula §Lij)] wth trlfluoronethanesulfonlc
acid anhydride [formula_—(12)] in ar Oxk}h the follow ng reaction
equation: 10 15 20 ROOC As shown |n \ ‘ ng1§eact @% equation: OH+
11) (12) wherein R represents a

(CF3s02) 20 --3 Q /)--- OS2CF3
| ower al kyl group. HOOC (13) 2&@O8s

5 . / \

- HOOC
CEC._RI C=C-—Rl!
HOQOC - X0C
10 3
(1-1) ' ' . (2-1)

In general formula (3), D represents a group to be eliminated. In
general formulae (3) and (55, R represents a lower alkyl group and
preferably methyl group. In general formulae (4) and (56), E represents

15 trimethylsilyl group, hydroxypropyl group, an alkyl group or an aromatic
group. In general formula (6), M represents an alkali metal. In general
formulae (6), (1-1) and (2-1), R! represents hydrogen atom, an alkyl group
or an aromatic group. In general formula (2-1), X represents a halogen
atom and preferably chlorine atom.

20 The dialkyl ester compound of isophthalic acid represented by
general formula (8) in which the 5-position on the benzene ring is
substituted with the group to be eliminated represented by D and the
compound represented by general formula (4) in which one side of

acetylene is substituted with a group represented by E are used as the

- 25  starting materials and subjected to the coupling reaction and the

compound represented by general formula (5) is obtained. It is preferable

12




(15) (3-1) HOOC Ni2+ HDl1+ NaNO2 N 2+D 1_ HOOC D (14) ROOC ROOC (3-2). 14 26
April 2005 wherein DI represents a hal ogen atom and R represents a 460yl 2005
~alkyl group, an isophthalic acid (15) in which the group to be elimnated
is a halogen can be produced using 5-am noi sophthalic acid [fornmula (13)]
as the raw material in accordance with the Sandneyer reaction which 5
proceeds. via a diazoniumsalt [forrmula (14)]. Then, a dial kyl ester of
i sophthalic acid represented by fornmula (3-2) in which the group to be
elimnated represented by D is a halogen is easily obtained by converting
t he car boxthate sghadystnisolsed ialthylcouplivg regotionliamdnfor exfaniple, aratdsgses for
pr oduci ng tl{:g aromatic carboxylic 10 acid represented by general fornula
(i-1) and @ teansitien mebalgarih ag paladiumidse be swadi cAsdhbarylip dodsi d
represented.b eneral formyla (2-1) will be described in the follow ng.
As an enbo%?ﬁ%ﬁﬁgte@s?%%[ﬂ%g%hyyh asirepp fliminptedwesdpiromithe axotiq D=Br i n
formula (3) i azoni um.hydrobromde [D i=Br in Forpulg 141 is_ 15 obtained.
by the rea%%lgoﬁy gﬁ’%g%wl%g sr(?ﬁﬂttl%l%L]é%iﬁfef?llﬁenﬂ?&i{;?}ab,ove catalyst is

5 . preferable. Examples of the group to be eliminated include halogen
atoms such as fluorine atom, chlorine atom, bromine atom and iodine atom
and tl_riﬂuoromethanesulfonyloxy group. As the substituent represented

| by E, a group working as a protective group can be used and preferable
examples of such a group include trimethylsilyl group and hydroxypropyl

10  group. Examples of the substituent represented by B include aromatic
groups and alkyl groups. Examples of the aromatic group include phenyl
group, naphthyl group, anthryl grdup, quinolyl group and quinoxalyl
group. |

" The alkyl group is eliminated from the carboxylic acid ester group in

15 this compound in the presence of an alkali metal hydroxide and, at the
same time, the protective group is eliminated when the group represented
by E is the protective group in the compound represented by general
formula (5). Thus, an alkali metal salt of a derivative of isophthalic acid
represented by general formula (6) can be obtained. ‘

20 The aromatic carboxylic acid represented by general formula (1-1)
can be obtained by treating the alkali metal salt of a derivative of
1sophthalic acid represented by genefal formula (6) with an acid. The
‘acid halide derivative and preferably the acid chloride derivative
represented by general formula (2-1) can be obtained by treating the alkali

25 metal salt of a derivative of isophthalic acid represented by .general

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

13



‘hydrobrom c acid and sodiumnitrite. By the reaction of the obtain%% .
product with cuprous brom de, nitrogen gas is generated and 5- April 2003
bropoi sophthalic acid [D1=Br in formula (15)] is obtained. Then, under the
at nosphere of an inert gas such as nitrogen, argon and helium a |ower 20

al cohol is added in the presence of an acidic catalyst such as sulfuric

acid and the resultant m xture is heated under the refluxing condition.
Esterification takes place between the | ower al cohol and the carboxylic

acid and %ggngialkyl ester of 5-bronvisophthalic acid [D1=Br in formula (3-
2)] is obtdrnéd. In this reaction, it is preferable that the | ower al cohol

is 25 used in a EXCESS;. nt so that the equilibriumof the
reaction shi f'?%%% %Ar?eé %{@é‘? g‘?ﬂﬁﬁeﬁ%d{f@@@hﬁh&lm peidf spablentbdly t he

| ower al cah@dyall Sfok ri.] 2005 It r _distilled in advance so that the
anount of - wat er inﬁ%lﬁg ﬁ@aé#igg‘lg‘yﬁ“@@i@mﬁ%r%s@& beheena xhgl iyl ester

of 5-tri féulastitnsdapasulfon ' hal i cid .
[D=trifluoronmet hanesul fgﬁgl%é)%%%%%glé%%ﬂo&’% h ¥Rep the reup to W& di al kyl

est er Sof dimymktedyireprizehadd Ghyaqh digl Eﬂﬁ%&&nﬁeﬁ}i}%‘legg%?a base are dissol ved

into a solvent. To the resultant sol ution coo yloxy goom, a

trifl uor chsllsdressent bbﬁitcmrdm@mwsh%ng;%%ugqﬁtﬁgﬁ%%c{d;ﬁggggfa %gd t he

reaction 1:4]3 all owed to proceed at a tenp t o about

t he boi | ilAhipebtainetl hshesteoificanion dihe diilme] ian s not. Iimted.
10 In the a&nﬁ%g r?acti n, the regcti on sgﬁu?%%%hi&ssgl%g%%’ggﬁﬁgg he

addi ti on 2§t Uormla di Sewithrteiflnoromieth aed sl fomhy deigen B Lgaction is
an  exot ppgypic react | on a,nﬂ’ when the tenperature excﬁejgg(g&% Eﬂé??lgﬁ%e
/1 11 accordance with the following reaction equation:
10 .
ROOC ROOC
OH+ (CF3507)20 — 0SOCF3 :
ROOC - : ROOC
(11) (12) (3-1)
15
wherein R represents a lower alkyl group.
As shown in the following reaction equation:
HOOC _ HOOC
20 D NHa + HD! +NaNO, — Ng*DI™
HOQC HOOC
- (13 (14)
25 | HOOC ROOC
CuBr pl TATME Dl
HOOC" ROOC
(15) - N (3-2)
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descri bed above, the reaction proceeds rapidly and there is the po?ﬁtPiLffdﬁ
that bunping of the solvent takes place. 15 By treating the reacti pri S
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 obtained. The

obt ai ned conpound may be further purified in accordance with 20 the
recrystallization or the colum chromatography. It is preferable that
trifluoromethanesul fonic acid anhydride is used in an amount by equi val ent

1 to 1.5 twhesinhBlarapresemlys eduilugbenitonf ableR MipbkantsestiBierlalkyl
5- hydroxyi sophthalic acid. As the base, tertiary am nes having no active
hydr ogen sgreup2sopisspdithblie acik 4Wpl o wdfich thet gropatoy barsliginated 46e
pyridines such as pyridine and nmethyl pyridine and trial kyl am nes such as
triet hyl ari#eges cag heprpduesb ughg braminojsaphithelic lacid Hopmefiead)l]ad hat t he
tertiary ine is used,in ,an. apount by equivalent 1 to 1.5 tinmes the
“total anp B9 We AR kREian in oRecopdanas éﬂ’l%bfl the tSandsneyerhydachion sehivhhal i c
acid apd trifl upronmet hanesul.fonic cid nzi%gl d%. 5 Exanmpl es of the
sol vent i MEPHEE Y Bind L2 4RParB s7o gr,mufﬁy ar boaB, setipdkyl gater of

ol vene. Ao RaR SRR By bl doiadrin “ERGIh0: ey £ b?enze”e;
t et rahydr | I ' t d hl or, T
ol vont oy ated FeREBRINTIIN G o RERH Ih AT BReATy erettivee amount

of the soltherhrbsxyld adidliht&Hhalky] dgegi.ted. Wen water is present in the
solvent, side reactions with ' '

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-aminoisophthalié acid [formula 18],

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, un&er

the atmosphere of an inert gas such as nitrogen, argon and helium, a lo.wei'

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 (8-

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



trifluoronethanesul fonic acid anhydride of the reacting reagent ta %s .

pl ace and the actual relative anobunts by equival ent of the reacti né s‘}igéli:’é]gs
in ;Ehe reaction change. Therefore, it is preferable that the anhydrous 15
solvent is used or that the anpbunt of water is known in advance and the
above conpound is used in an anount greater than the theoretical anount

.s0 that the anobunt in the actual use is suitably adjusted. In the process
for obtaining the conpound -represented by general forrmula (5), a reaction
product is_obtained by the coupling reaction of the 20 dialkyl ester of

5- br onoi sopitillediia agvancerso Heatdihel ambust péwvasér fn the reaction system is
trifluorosul fonyl oxyi sophthalic acid obtai ned above and t he conpound

obt ai ned b‘yecé'ﬁ%‘éec‘i-tuti ng one side of acetylene with a protective group
represented by or an.al.ky] group.or ‘ap aromatic group represented by E
which is represBitdd ab9ladEﬁLF§Ferf of Mitratlpamomethepesplferylospisophshadat al yst

25 under t i f i nert h i t d hel i
2t A tompdtit e R aRestamalis oo Taolromw. (Dheiomsehesabove 17
26 Apr il L 0B A.8. ROt icularly linited. T d
ropr osént i iy AkL BE o RSt RHliR acla Hfmelaa iy endak tgerare.

i : : ! . ¢ .
Sch a5 e e S s ane Uipitter Lot R Aoy be 5
purified itpifRerorAnsReNifdhib HRIE Anba il EfHﬁhag{ gg@]‘ igf-%d%g 2B dhe; ut i ng

recrystallization, where necessary. The conpoun i'ne

one side abaciiehjd sllewadl th peocdeaaitactdry, ﬁ&ﬁf@h{&ﬁifﬁfg& ych i's
represented by general fornmula (4) is lﬁ%t particul arly ﬁbﬁ%o%ﬁgytl ong as

the prot e¢hewigngypii ofithdesokh@nt] | Thoatied of tHe Feubtivn Hendf Laita] kal i
metal . Trimethylsilylacetylene in
: 10  In the above reaction, the reaction solution is cooled before the addition of
trifluoromethanesuifonic acid anhydride since the reaction is an
exothermic reaction and, when the temperature exceeds the range
described above, the reaction proceeds rapidly and there is the possibility
that bumping 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-trifluoromethanesulfonyloxyisophthalic acid can be
obtained. |

The obtained compound may be further purified in accordance with

20  the recrystallization or the column chromatography.

It is preferable that trifluoromethanesulfonic acid anhydride is used
in an amount by equivalent 1 to 1.5 times the amount by equivalent of the
dialkyl ester of 5-hydroxyisophthalic acid. .

As the base, tertiary amines having no active hydrogen are

.25 preferable. Examples of the tertiary amine include pyridines such as

pyridine and methylpyridine and trialkylamines such as triethylamine

16



whi ch the protective group is trinethylsilyl group and 3-nethy|-1-gggﬁ?1
3-01 in which the protective group is hydroxypropyl group are pref 1d 2005
On galcujation, it is sufficient that the anount equivalent to the conpound
represented by general formula (3) is used. However, it is preferable that
15 the amount by equivalent is adjusted within the range of 1 to 2 tines

the anmount by equival ent of the conpound represented by general fornula

(3) so that the reaction can proceed conpletely. In general, the catalyst
systemis noé p%é{icularly limted as 1ong as the carbon-carbon bond can

be forned. 8Rddaibntylamines; dinie pypferableghaahe tertiary amine is used in an

di chl orobi s(tri phenyl phosphi ne) pal | .adi um copper iodide and triphenyl
phosphi ne %’E“@“&%’fe&&ﬁl"é@nﬁﬂet(b timesfthe tetdlmmbuny by iegmévalent of the

phosphi ne) pal LUm.i S; NG articu ly lipjted. It is preferable that

di chl or obi g’%tﬂﬂ’ pﬁ%@ff | B%%%‘?Wé‘?’bsﬁp}[‘%?ﬁ%ch Fed triflugromethanesulfonie  range
of 0.1to &g{ﬁ%}{%ﬁedebased on the anount of the conpound 25 represented by
general formula and that trip henyl phosp hine is used in an anount by

equi valsent in t 1 |.yes. t he. amount 1 April 2005
egui vaISent of djiﬂgﬁc@'ri%%i g)ftrlt}% e%@?‘%%nggp c:ﬂ‘é‘}epalaf%m% aﬁﬂ%gﬁﬁi@fmﬁodi de
I's used ik AFHHHs ' | to 5 tines, the anpunt
by equi val e’r?:%l‘sc}@of di (’:Eﬁ%ﬁﬁ%ﬁ%&ﬁ%ﬁg@%@gﬁ%@%&ﬁ%gi?(fr‘?]m t‘E‘:'ntg‘esol vent

used for tiactibavacheadidn?bne Ablashd)r-hasad soll | eLfRl.e so
that the catalytic reaction is pronoted by éa?‘%:ﬁlﬁ%alﬁge?%@%e étglgf’d.

Exanpl es afthyhethket, wmtahythbﬁﬁ&ndixﬁbmmﬁbﬂ&nebU.t,zlcﬁaﬁmomteaieﬁ]ﬂ@%d am nes
such as triethylam ne and tributylam ne and cyclic am nes such as pyridine

and pi per idleroformhe Tblveoiventamnayebeisisdd simgly \oromn édimbhRERINAE bep gf tWo or

more. . The anount_of the solvent is not particularly
1 more. The amount of the solvent is not particularly limited.

When water is present in the solvent, side reactions with
triﬂuoromethanesulfor_lic. acid anhydride of the reacting reagent takes
place and the actual relative amounts by equivalent of the feacting species
in the reaction change. Therefore, it is preferabie that the anhydrous

15  solvent is used or that the amount of water is known in advance and the
above compound is used in an amount greater than the theoretical amount
.80 that the amount in the actual use is suitably adjusted.
In the process for obtaining the compound -represented by general
formula (5), a reaction product is obtained by the coupliﬁg 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

17




10 imted. It is preferable that the ampbunt by wei ght of the solvent is in
the range of 2 to 50 times the amount by weight of the material. 40 ARril2005
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 nmetal salt of the isophthalic 15 acid derivative
represented by general formula (6), a reaction product is obtained by

deal kyl ati on of the carboxylic acid ester by treating the conpound
represented by, general formula (15) in the- %r_esence of an alkali netal

hydr oxi de YaRchloZoiy enet peatisutanly alimdtes el Iien spinpountl peptesentah hyf

Fept osent <P B LaRER A {3 e ooy bFgnat pho et 06 Grompaesion rmoduct

i e of ¢ bt 4 ERERRE" BEYEY Y ol \ohebtioB ot |PPRSA vt shdbis 1 hat
o rofl aeiseharfl Juid GebPodfutbiohoc TR b RIRCR B vRY Fie I ol nod
uch S5 AARARY) i 7 EBFRm Swieeh BEP ohBpll o R PR g e

al kal i 19 r2@rviRilza2R00 whdlRiflcesdlrl, Of the isophthalic acid derivative

represented by general formula (6) can be obtained. As the al kali netal
hydr oxi de; pot B¢ bompyan@bigindathys S dHbut s X E{8 FgeRAch . It s
preferable that the anobunt by equi v}ZI ent 5 of the al kalai e%t ag&ﬁ%goxi de is
3 tines thotentie gioppegprestnted byrE mirich iofeprbsemeangunshdraPifsanqed by
general formula (5). The solvent for the reaction is not particularly
limted a§4} dnqroaspatticularly limited as long as the protective group E can be

10  eliminated with hydroxide of an alkali metal. Trimethylsilylacetylene in
which the protective group is trimethylsilyl group and 3-methyl-1-butyn-
3'01 in which the protective groui) is hydroxypropyl group are preferable.
On calculation, it is sufficient that the amount equivalent to the compound
represented by general formula (3) is used. However, it is preferable that
15 the amount by equivalent is adjusted within the range of 1 to 2 times the
amount by equivalent of the compound represented by genéral formula (3)

so that the reaction can proceed completely.
In general, the catalyst system is not partiéulaﬂy limited as long as
the carbon-carbon bond can be formed. A catalyst system comprising
20  dichlorobis(triphenylphosphine)palladium, copper iodide and triphenyl-
phosphine are preférable. - 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

18



solvent is not an ester reacting wth the alkali netal hydroxide.
based sol vents having a great solubility for alkali netal hydroxid
as 10 net hanol, ethanol, butanol and isopropanol are preferable. The anount

of the soblvent

cohq) -

easi ness of the operation, it is preferable that the anmount by weight

t he range

of 5to 50 tinmes the anmount by wei ght of the conpound

represented by general formula (5). 15 The aromatic carboxylic acid

represented by general fornula (1-1) of the present invention can be
obt ai ned byquivedeitvifdichierobiskiaiphemiphostihe Palladiemi S0P BRI Hddd d

P 005

is not particularly limted. Fromthe standpoint of the

is in

derivative obtained above [fornula (6)] into water, obtaining precipitates
by treati ng wdes shanianeaugdhuequivalintinaheasinge sfidho SEntvsdhecdthenhe aci d,

sul furic

pr ef er abl yo¥ gAtivalenis ofidiphlosekis

cid and nitric acid unEiI the solution 20 becones aci di c,

by filtration and shjng and _drying the separated precipitates. It
ke eploanheied

pr ef er abl
reactigns
occasi dna
for a lon
repr esent
i nvention
| sopht hal
hal ogenat
solvent o
sol vent,

t he obt ai
10

15

20

25

e t hat® pvgnfused

tripheaplplasphine)pelladobh ai ned preci pitates

S

o hecahayeaeaetion, an emone-basedreolsentis si de

A R R BT S

S By o g TR S SR s
AR & BIONaEEAC k%R R dnd Folls Aitipes ugh 2o

IRgigigant : at ufpg, i r out. to 7QC in a
pigi ardl ﬁilpb?m?ﬁé., The | BolvBft ﬂ:ﬂgﬁ W a - Singly or e

rr usi ng the halogenating agent in a cess

rembinagion (%@ oteord.r OThé Berd@RWItABkoIRAE i AR pMiekhdihfy Washi ng

ned solid product with the solvent and
Limited. It is preferable that the amount by weight of the solvent is in the

range of 2 to 50 times the amount by weight of the material. It is
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
acid derivative represented by general formula (6), a reaction product is
obtained by dealkylation of the cérboxy]ic acid ester by treating the
compound represented by general formula (5) in the presence of an alkali
metal hydroxide in a solvent and simultaneous elirnination of protection of
ethynyl group when the group represented by E in the compound
represeqted by general formula (5) is a protective group such as
trimethylsilyl group and hyd_roxypropyl 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 temperaturé of
refluxing of the solvent. The crystals formed by cooling the obtained
reaction product are separated, washed with an alcoholbased solvent such

as methanol, ethanol, butanol and isopropanol and dried and the alkali

19



recrystallizing the washed product. In place of the alkali nmetal salt, of

the isophthalic acid derivative represented by general fornula (6 F‘%Wélzoos
aromatic carboxylic acid represented by general formula (1.1) nmay be used.
10 As the hal ogenating agent, thionyl halides and oxalyl halides are
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 anpunt. Wien no solvent is used, the hal ogenating 15
agent may ’é’é’t%]sé;é‘ﬁi Platlp dsephthalice acidhrarinative repsesemtedobynt gdneral

equi val ent , 10 ti t he anppunt by equi val ent of the above conpound or

more. The @Sﬂ}’éﬂ{@fga%gﬁ Oggmeém arly limted. Exanples of the sol vent

i ncl ude ar orratiu% h%%r 0@%{ bons ﬂﬁgﬁh as.benzene, toluene and xyl ene, 20

hydr ocar bons sutf AL, Fretad ot X8y cpmesizme hytropider andusndéaher,  and
hal ogenat C such as, di chl or t.hane, chloroform _carbon
tetrachl orellglydpte}?6 q’i‘?%-%‘?@ﬂ?%?%@?hai‘élsaﬂf?fgﬁ’ﬂcigg&géﬂfgﬁéﬁmw pegeivelentan be
used i a 8’ ?ﬁi‘%. e to the gnount of .the alkali netal salt
of the’i sopht haiﬁ?gﬁ;%:égﬁldl{rl V%H{evles f'élﬁw?eéss@ﬁ% %ﬁlowt&é(ne&“ﬂg]gﬁﬁﬁ’ﬁllﬁo%). 25
In the abafehbl@atifRHE base é’g% yl formam de and pyridi ne
may be added to pronot ereipﬁg reagtti%g%.h%ﬁlhy gtra(lg 2005 A polynerization -

I nhi bi tor such Ble bylWeat frihesreabtoniys h@ﬂﬁé{l&gﬁ%ﬁa@ﬁmﬁ% 1ogtgggtthrmy be

added to suppress the polynerization at t portion. Feat | ng
the ar onatsotversiribaotldrcester deseypig wdth ehe DYk e RRsRl hyGrd:9aau! A1dkol) . Whi ch

is obtained by treating the alkali netal salt of the
based solvents having a great solubility for alkali metal hydroxides such as

10 methanol, ethanol, butanol and isopropanol are preferable. The amount
of the solvent is not particularly limited. From the standpoint of the
easiness of the operation, it is preferable that the amount by weight is in
the range of 5 to 50 times the amount by weight of the compound
represented by general formula (5).

15 The aromatic carboxylic acid represented by general formula (1-1) of
the present invention can be obtained by dissolving the alkali metal salt of
the isophthalic acid derivative obtained above [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 astrong acid for a long time.

The acid halide derivative of the carboxylic acid represented by

20



aci . 'with the halogenating agent. the acid hal ide derivative repPSdunikas
by general formula (2-1) can be. obtained. ' As.the hal ogenating agent, a
chlorinating agent is preferable fromthe standpoint of the practical use.
10 The aromatic carboxylic acid represented by general formula (1-2) and
the acid halide derivatives of the aromatic carboxylic acid represented by
general formula (2-2) can be produced in accordance with the foll ow ng
route. 22 26 April 200 (11) ROOC (7) HC = GR2 (8) ROOC - (9) XOC
(2-2) oH+generg) formula (& lotthe peesppb irEDtiqn ean Roobt#oed heHeacting
the alkali metal salt of the isophthalic acid derivative obtained above
[formula (6)] with a halogenating agent at a temperature in the rangé of
about 0 to 70°C in a solvent or using the halogenating agént in an excess
5 amount as the solvent, removing the solvent from the resultant reaction
mixture, washing the obtained solid product with the solvent and
recrystallizing the washed product. In place of the alkali metal salt of the
isophthalic acid derivative represented by general formula (6), the
aromatic carboxylic acid represented by general formula (1-1) may be used.
10 As the halogenating agent, thionyl halides and oxalyl halides are
preferable. The amount by weight of the halogenétihg agent is, in general,
2 times the amount by weight of the alkali metal salt of the isophthalic
acid derivative represented by general formula (6) or more. There is no
upper limit in the amount. When no solvent is used, the halogenating
15 agent may be used in a greatly excess émount such as an amount by
equivalent 10 times the amount by equivalent of the abéVe compound or
more.
The solvent is not particularly limited. Examples of the solvent
include aromatic hydrocarbons such as benzene, toluene and xylene,
20 hydrocarbons such as pentane, hexane, cyclohexane and petroleum ether,
and halogenated hydrocarbons such as dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloroethane and chlorobenzene. The solvenf |
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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HOOC (1-2) (17) (18) NO2 C=CR2 C= CR2 23 26 April 2005 In gen?@ 12005
formula (7), D represents a group to be elimnated. In general fo e
(8)y (9), (10), (1-2) and (2-2), R2 represents an alkyl group or an
aromatic group. In general fornmula (10), Mrepresents an alkali netal. In
general formula (2-2), X represents a halogen atomand 5 preferably
chlorine atom In these general fornulae, R represents a |lower alkyl group
and preferably nmethyl group. By the reaction of formng the ether bond

bet ween the di al kgl ester ,of §-hydroxyisophthalic acid represented by
fornmula (11) anft Pelymerization bitpe sl pe dedrequinene armilihpdiatpilinese t he
starting naterial io sing a,base such as potassium carbonate and sodi um
car bonat e, n}wm‘?ﬁ]&’ &y e’éé’g@f b6t agd?‘#it? YPRERHK (e Pobrmprizadoncitdthe

represente r mul (17) can be obtained. By treating this conpound
with pall a%tl%sg%to?%iggbar bon or platinumactive carbon under the

at nosphere of hpdr : ting. 415 t.hi s.gonpound wi,th tin or.tin

chl ori de under fB e&gg?%%(’:tfg%nig% e gﬂP@"Hﬁl& W& Ig}r@etnged QY general

5- (ani mopheamixi GOPNtRIchCisAGid; f ORI 80:818)5,.080, e

obt ai ned. By di azoti zati gn g?%t%f%&g%ﬁpstgg%ﬁg%%lg [ %gi B’c?&ig{ljﬁ‘)iﬂﬁl‘%?ﬁbfee in an
isophthalic acid derivative represented by general formula (6) with an acid,

with the halogenating agent, the acid halide derivative represented by
general formula (2-1) can be obtained. As the halogenating agent, a
chlorinating agent is preferable from the standpoint of the practical use.

10 The aromatic carboxylic acid represented by general formula (1-2)
and the acid halide derivatives of the aromatic carboxylic acid represented
by general formulg (2-2) can be produced m accordance with the following

route.
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acidic solution, followed by addition of potassiumiodide, sodiumi %d& el,200
20 copper brom de or copper chloride, a dialkyl ester of 5- (|odoph@ BA S
isththallc acid, a dialkyl ester of 5-(bronmophenoxy)isophthalic acid or a
di al kyl ester of 5-(chl orophenoxy)isophthalic acid, which are conpounds
represented 'by general fornula (7) in which the group to be elimnated
represented by D is a hal ogen atom can be obtained. 25 As anot her process,
by di azotizing the conpound represented by formula (18) with sodium
nitrite, followed by heating the obtained 24 26 April 2005 conpound under

an acidic condition, a dialkyl ester of 5-(hydroxy- phenoxy)isophthalic

aci d whi ch gyt he conpound represented by formula ( i s obtai ned. By

esterlflcatlon 0 hrs conpo th trifluoro- nmethanesyl fonic acid
anhydride, a d . %rfluoro 5 NO2
.nethanesulfonyls phenoxy) ght hal i ¢ acid, which is the dan

represente ener al fornula (7) in mhlch the grou be elim nated
representegmng 1} s trifl uofiéhet hanesul f onyl oxy grou%?bgé obt@i7hed. In
accordance with the same procedures as those described above, the conpound
represented by general formula (9) can be obtained by the 10 coupling
reaction of ‘the dial kyl ester conpound represented by general ormula (7)
and the conpound represented by general fornula (8) in which ofie side of
the acetylene is substituted with the group represented by R2. [Exanples of
- the group represented by R2 include aromatic groups and al kyl ¢roups.
Exanpl es of the aromatic group include phenyl group, 15 naphthyl group,

ant hryl group, quinolyl group and qui noxal yl group. Exanples of the alkyl

gr oup inc%EQi:ethyl group, propyl .group and butyl HIYR-

ReaavAR - D™

ROOC (18)
: \ ROOC
OH
2
HC=C-R o @
ROOC
(19)
ROOC : ~ MooC
C=C-R? C=C-R2
Y] e
ROOC () MOOC (10)
X0C | | 'HOOC ‘
. - C=C-R? C=C-R2
o KOC (2-2) HOOC (1-2)
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By deal kyl ati on of the carboxylic acid ester group by treating the 62 OW%OO
compound with an alkali netal hydroxide, the alkali salt of the 2@%APril2005
i sophthalic acid represented by general fornula (10) can be obtained. By
treating the alkali netal salt of. the isophthalic derivative represented
by general fornula (10) with an acid, the aromatic carboxylic acid
represented by general fornmula (1-2) can be obtained. By treating the

above alkali nmetal salt with a hal ogenating agent and preferably with 25 a.
chlorinating agent, the acid_ halide derivative, and preferably the acid
.chloride deri V& ggmeraj é@mg&m?’@d Ihyepresents a fayowplta he2eltininatedoe Inbt ai ned.

25 26 April 20 Enbqdi ngn f the process.for producing the aromatic

car boxyl i GeNgER OFEJ;}ﬁ%% @3@, glyﬂ)ggh@ﬁ)and?%'r%Rgrenrezyn‘em@ntawevlmmpha| i de

derivative_of the a}:rorratic C rboxgl I.C aciucii%r(ﬁﬁj' sented by general fornula
't

(2.2) wil P BEBAULE R +He epBPTavioRg s (LY, (Merqpresents enmdlipkent, the
(17) Van" SRy o 1 aPhHER ST R Y e indf 1 hBegR ppora ada * T ¢
5- hyd ' ' | I L.Lrob f I
(i) £ BRERPAPRC OB Sh’ b ekt Bl MR BB ARE Ul ' <

N, N- di met aykgicglowiy Hed pReBRARIY m et gr@hh done and di . methyl 10 sul foxide in

the. presence of a base such as pot'assi carbonate and sodi um carbonate
at a tenperat uBy the thticanglfoemiabalk iR bon@88Ewedthd Hieﬁ%&&? pon, the
time of the reaction is not particularly limted. It is preferable that
the base of uUshgdroxyasopdrthabic bycidquisimleesdted t by 10fokhiHs (19 agmp@nt by
equi val ent. of the dial kyl ester of 5-hydroxyisophthalic acid. 15 The

di al kyl ~ eflusronitrebenaane aphrerenydd dypforiaila 16k asl the ptesdng etatdpialé or mul a
(18) ﬁ?n be, obtained by treating the dial kyl ester of 5-

using a base such as potassium carbonate and sodium carbonate, the
dialkyl ester of ‘_5“(nitrophenoxy)isophthalic acid represented Ey formula
(17) can be obtained. |
| By treating this compound with palladium-active carbon or
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 representéd 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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(nitrophenoxy)isophthalic acid [formula (17)] in a solvent such as April 2005
tetrahydrofuran, a m xed sol vent of tetrahydrofurran and et hanol (8?S pr
anoj her ,al cohol - based sol vent such as nethanol) and N, N 20

di et hyl f or mam de under the atnosphere of hydrogen in the presence of a
catal yst such as pall adiumactive carbon and plati numactive carbon. In

this reaction, the tine of the reaction and the amount of the solvent are
not particularly limted. It is preferable that the catalyst is used in an

t of 1Q% le b d th f th i al kyl t f
it i
treati ngp?) E{eéﬂé%%)llﬁ zlgtﬁ Eraﬁ% @fﬁﬁgr%ﬁhé%% Wﬁgdﬁﬂﬁ?giﬂ?%‘?%gc oaplan i nyor
ke o er it ) et er of
5. (i odophencxey s Soabibd ) B deifibd@th, i Thft itkouBR Sieh wittnersy 1y

general f endtlaaetddfor®d Wigh &xgﬁgé&fi&él,p ho daieyiel idbpatgd 5-§1ﬁ{iﬁ§er%t--ed by D

is iodine atom can be obtaine y obtaining @ diazoniums a m neral

aci d by thmthaaebhﬁmﬂbxﬁﬂl%ﬁﬁ@i@ﬁ?hﬂﬁlﬁd £id 5-whRRl riQpE'RQOéaé)lga%Q@t halic
acid [formula (18)], an aqueous solution of the mneral aci nd sodi um
nitrite, fepiesortbdobytdemerahfirinonlaof?)tinewdiiclz @he Yroup ot bvidlim@k&ssi um
i odi de or sodiumiodide acconpanied with generation 10 of nitrogen gas.
Exdnpl es 8¢Prenentadiey 8 isdeiftnarnuiatbenssilfanylegagiap, ihybtadabdlori ¢ aci d,
nitric acid anf hydrc()farom' c. acid. The anobunt of the mneral acid is not
particul arly | {Hiaceerdance jwithjher samp| propeduresins thageudescribedi alwvdescr i bed
above andt ot assi um.i odi de (%r odi um i idepjje ri bed - above are used in an
amount by G EPRPERE TEPERSeR g SERIMER, g@\% %?9 can kejgbtainedtbsothe he
di al kyg eé&lﬁ:[lil?é 'rgéét%ﬂ %?Qﬁgn&)éﬁfrlsg&g% hc%gfpo%%ldd 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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The di al kyl ester of 5-(bronmophenoxy)isophthalic acid and the dialgyl .
ester of 5-(chlorophenoxy)isophthalic acid, which are the conpound®April2005
repyesented by general formula (7) in which the group to be elinmna ed
represented by Dis brom ne and chlorine, respectively, can be 20 obtai ned

I n accordance with the above process using copper brom de and copper
chloride, respectively, in place of potassiumiodide or sodiumiodide. To
obtain the dial kyl ester of 5-(trifluoronethaneguffonyl oxy-phenoxy)-

{1111 wor onet hanBEtk B g 4 BSetee Pl aitumingaite sromanearhbssi d |3 25
bt ai ned ; ' Lal kyl f 5- ' -

sopnt hal i Soia eh et By tepsp B e‘hm'?f’?éﬁ%rda@}ediaﬁi%f) e“x?%{%q % and
sopht hal i ¢ at | _ _ e an
[Tormila (‘10 1T aHE e S Sep o LAY, SRR RO beac i o

condi ti on.dds¢cainRbies @k ﬂ,ﬂ@wmgqeral acid include sulfuric acid, hydrochloric
acid and nitric acid. The amount of the mneral acid is not particularly

linmited. 5 It Isthsqfresatd 6mbbatmbhe SRIUMIM bhick S §-(ﬁi§t§%h§%&{})-amunt

by equivalent 1 to 2 ti nes t he anount by equi va! ent of 't ester of
5- (ani nopheplwbhalics aptit raprasental by Foanuld @ 7xicakkyk %&@ﬁe@flﬂr the .
5- (hydr oxyphenoxy)i sophthalic acid [fornmula (19)] and hydrochl oric acid
are di ssoltpagtionios the diallphester of Stlydragyisophittadie 00 [fBemals 6PDVEna78 to
10C, trif uororretl[}anesul fonic acid anhydride is added and the reaction is
al | oved t §lysroEEabenzenediomuniadpY in aokee solvge safchadsoN N @lEndedh e
boi li ng paint of. %ﬁ%ve%‘} The,r,e@gt ion product thus obtained is
treated b ormagtde, N © JRgetagmi Phmethsh2 pywrdlideneesnd diethyl phase
separ g | 0y, B3 O il alan .8 ngk tahgagel asluléﬁl as potassium carbonate and
sodium carbonate at a temperature in the range of about 100 to 200°C. In
this reaction, the time of the reaction is not particularly limited. Tt is
preferable that the base is used in an amount by equivalent 1 to 10 times
~the amount by equivalent of the dialkyl ester of 5-hydroxyisophthalic acid.
15 The dialkyl ester of 5-(aminophenoxy)isophthalic acid represented
by formula (18) can be obtained by treating the dialkyl ester of 5-
_ (nitrophenoxy)isophthalic acid [formula (17)] in a solvent such as
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‘(aminophen0xy)isophthalic acid.

The dialkyl ester of 5-(aminophenoxy)isophthalic acid can be
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15 ester of 5-( rifluoronethanesul fonyl oxyphenoxy)i sopht hahc acid égn be
obt ai ned. Where necessary, the above product can be purified in ac ARHAD05
with recrystallization or the colum chromatography. It is preferable that
trifluoronethanesul fonic acid anhydride is used 20 in an anount by '
equivalent 1 to 1.5 tinmes the amount by equival ent of the dialkyl ester of
5- (hydr oxyphenoxy)i sophthalic acid. As the base descri bed above, am nes
havi ng no active hydrogen such as tertiary am nes are preferable. Exanples

{1 al ky! anpoganctt 0 88 Phe, i AR e of B Grohoe Ror R o o o
that the basgad wihUsadritth cgmrﬁ{m&?h%%ggmﬁg&@go%t o l1l.5tines the total

anount by. equival ent of 28 26 Apri | ester of

5 (hydr oxyphenofyhi amipkyinalies ¢ 4ioaBghdsdly) o AthAR haneWhiancorel d
b I  ude so tg T he

anhydri de. Exanples of the above solvent 1nclu vents 1nert
reacti on eampoand afepreddrtedigs g@ﬁémrﬁrmmﬂr(@fi?bﬁﬁﬁah ehd84Suf i be

hal ogenated 5 hydrocarbons. Specific exanples of the solvent ‘I nclude
benzend, teliménatedrdprrsarded bydD ahéodine atmal coh beobeiRed.b Ht)ﬁniﬁghe r,

tetrahydrofuran, dichloronethane, 1,2-dichloromethane and chloroform The
sol vent nediazpalumesnlt ohgl mingral acisbhpithatieantioh dfwheatialini @steihef grount  of
the solvent js not particularly |ij [n ted. 10 The conpound represented by
general f o@%‘ln&P Poﬁéhsqpélthﬁllaiaﬁﬁb formula €1 Hdugst imqyeoen soluivnodf thee
dial kyl ester of 5:(io opgenoxy%éso%h halic acid or the dialkyl ester of
5-(trifl udPheeh A6t ane SROrERHHE b Yo owed bHiheaeretion o thi disvoaiemobt ai ned
above wit rﬁzflb%ri&? %%ansguﬂneﬁﬁf ee(r}]1t ggdium iodide accompanied with generation
10 of nitrogen gas. Examples of the mineral acid include sulfuric acid,
hydrochloric acid, nitricr acid and hydrobromic acid. The amount of the
mineral acid is not particularly limited. It is preferable that the sodium
1_1‘itrite described above and potassium iodide or sodium iodide described
above are used in an amount by equivalent 1 to 2 times the amount by
I5  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 accorda_nce with the above process using copper bromide and
copper chloride, respectively, in place of potassium iodide or sodiun;. 1odide.
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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by general formula (8) in which one side of acetylene is substitutg%\M%ﬂ1
an 15 al kyl group or an aromatic group represented by R2 in accord ARG 2095
the, sang process as that for the compound represented by general formula
(5). Exanples of the compound represented by general formula (8) include

et hynyl benzene, et hynyl napht hal ene, et hynyl ant hracene, ethynyl - quinoli ne,

et hynyl qui noxal i ne, 1-butyne, 1-pentyne,. 3, 3-dinethyl-1-butyn 20 and
1-hexyne. It is preferable. that the above conpound is used in an anount by

equi val ent 4; . [ . nt bw.equiyal.ent of the .co nd

_rgglr \étsﬁnlt e%ﬂaéﬁ. fg@%:ﬁ%ﬁ%ﬂ’ﬁaiEﬁgiyl.en%@l%?qﬂ’léﬁﬁhﬁeﬁﬁﬁ s[gﬂrf?lgﬁ( EE?T 18 )

i so al i i r : e .formul.a can be

obt gi ned b@b%ggl kyfgltle%g’%lg\(; etcﬁg&(g%&n%%g%% Wfdehpégglecn%o 1th%?ln'general formul a

(9) in accordanEgaiipids shtheSmiEerdl Q6 SHicARe 4 rziéggidtrﬂgdfé%ﬁ’&%‘gg;d

represented by general fornula (6). 29 26 Apri anmount

equi val entaxwd nitirie sdital Theemaduhtyerthy imberal adif is ﬁ%ﬂﬁéﬂ;’i@ulgfl&ifﬁﬁ&e he
anount by equi val ent of the conpound represented by “general “formila (9) or

more. Phe lansmeeferabler timtythiesodiird Hieptekendedtinoym SRAIRI by Sivhtl-2) 5
can be obtained by the acidification of the alkali netal salf of the
i sopht hal ik teciZd tamesvéhé vemoapt ebeneqdvhlergenér e fdialkyl aedtdP) of 5-
acco'rdanci with the }ég_ma gr@gcess as that for obtaining the aromatic
car boxyl i daEdprgrhersortsephthalc aederal fornula (1-1). The acid halide
derivative of the aromatic i?rLbOXyl ic,acid represented by general fornula
10 (2-2) can b aithed d3tkeh cestan cof o (aydiomaphenrexyisephthalical acidf t he
i sopht hal iy ' i vati.ve, represent ed by,.general forn';#da élo with the
hal ogenat i[gogggggnﬁgp]naﬁaéyﬁg ogf atfé‘fﬂﬁe tdﬂgsq[ﬂ‘é?cgb%‘ﬁaﬂ PRyeREento ithean
10 -solution cooled at about -78 to 10°C, triflucromethanesulfonic acid
anhydride is added and the reaction is allowed to proceed at a temperature
in the range of about 0°C to the boiling point of the solvent. The reaction
product thus obtained is treated by a conventional method of separation
such as extraction, phase separation and concentration and the dialkyl
15 ester of 5'(triﬂuoromethanesulfonyloxyphenoxy)isophthalic acid can be
obtained. |
Where necessary, the above product can be purified in accordance
with recrystallization or the column chromatography.
It is preferable that trifluoromethanesulfonic acid anhydﬁde is used
20  in an amount by equivalent 1 to 1.5 times the amount by equivalent of the
dialkyl ester of 5-(hydroxyphenoxy)isophthalic acid.
As the base described above, amines having no active hydrogen such
as tertiary amines are preferable. Examples of the base include pyridines
such as pyridine and methylpyridine and trialkylamines such as

- 25 triethylamine and tributylamine. Itis preferabie that the base is used in

an amount by equivalent 1 to 1.5 times the total amount by equivalent of
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excess anmobunt as the solvent. The aromatic carboxylic acid represenigegd,fy2005
general fornula (1-2) nay be used in place of the alkali netal salt of the
15 aromatic carboxylic acid represented by general formula (10). As the

hal ogenating agent, the chlorinating agent is preferable fromthe _
standpoi nt of the practical use. The present invention wll be described
nore specifically with 20 reference to exanples in the follow ng. However,
the present invention is not limted to the exanp[es. .To eval uate the
properti estl dintdbesienedf colipolmoasphermxy)isophthaditnictd aind heifl@rbi Ng
point and the spectra of |H NWR, 13C-NWMR and M5 and the el emental analysis
were conduBetBanesyifonioagid pahydride. 25 the neasurements of various

roperties were_as faqllows Test nmethods 30 26 April 2005 i (1) l\/!e!ting
Boi ﬁt The nel ti ﬁﬁaﬁ’dﬁﬁ% o&glge ﬁga’%ﬁ@aewm@u% selvants ireehto she seativmg

i - ' NSH  Co.,
Crd. " under SWtog POmBRC, RETeRg s dhEtaFadond: &tbetes oninhnlogonaey! N ear
neti i c_anal ysi s H- NMR an 13C- NVR). The nucl ear
magnet i’ et C e Pyl icﬁitbeb%?i@%c%% b tehre
GSX40 : :
g y nMd uct ed Orzli.}tﬁégg?g’g% gg%gltg%ﬁg’q %ﬁ%&?@ﬁ%@h&ﬁ dé %r’l g&trﬁs&éhl I¥nduct ed
at a resorgiERrbiRIHEREY1 Qidi%%rhdﬁ%ltl?é&e %@ﬁ&g@%&é@ﬂ& S dtviiemay

neasur ement, deuterated di net hyl sul f oxi
be used singly or in combination of two or more. The amount of the

‘solvent is not particularly limited.

10 The compoun& represented by general formula (9) can be obtained
by the coupling reaction of the dialkyl ester of 5-(iodophenoxy)isophthalic
acid or the dialkyl eéter of B-(trifluoromethanesulfonyloxyphenoxy)-
isophthalic acid which are obtained above with the compound represented
by general formula (8) in which one side of acetylene is substituted with an

15 alkyl group or an aromatic group represented by R2 in accordance with the
same process as that for the compound represented by general fofmula (5).

Examples of the compound represented by general formula (8)
mclude ethynylbenzene, ethynylnaphthalene, ethynyianthracene, ethynyl-
quinoline, ethynylquinoxaline, 1-butyne, 1-pentyne, 3,3-dimethyl-1-butyn

20 and 1-hexyne. It is preferable that the above compound is used in an

| amount by equivalent 1 to 1.5 times the amount by equivalent of the
compound represented by general formula (7). |

The alkali metal salt of the isophthalic acid derivative represented

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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was used for the neasurenment of 5-ethynylisophthalic acid as the 26 April 2005
deut erat ed sol vent; deuterated acetone (CD3)2CO was used for 5-(2- pn
phepyl et,hynyl )i sophthalic acid as the deuterated sol vent; and deuterated 15
chl orof orm CDCl 3 was used for 5-ethynylisophthahc acid chloride and 5-
(2-phenyl et hynyl )i sophthalic acid chloride as the deuterated solvent. (3)
"Infrared spectroscopic analysis (IR) The infrared spectroscopic analysis
was conducted by using an apparatus of the JI R 550 type nmanufactured by

N PPON DENSH Qe afiubtdhy | QyA9SRAH0E i Ul ndfHi Al Slpcg o, ()

Mass anal ysis (M5) The nmass anal'ysis was conducte

the JNMS- 79éhdibe? timied et ametnb by NgRDe PEMNSH. &%&poﬁ‘x}(ﬂ reﬂﬂéﬁx@t%%dance

with the field desorption nethod. 25 (5) Elenental analysi's el'8ment al
anal ysi s ogerxanbfornana (9y or @gsie. was conducted using 31 26 April 2005 | an
apparatus of the 2400 type manufacture by PERKIN ELMER Conpany. The

el enent al anal y¥hs arbnetticocariexydis aviddupteadntet by mdaar il (kg net hod
of conmbustion and titration in a flask. 5 Exanple | [Preparation of .

di net hyl cam the fobtainede biiatles uadidifidationi sbpiitehalieale focoml seitmef htHe

5- hydroxyi.so}g)gtl{\%{ atel Into a 5 liter four-necked flask equipped with a

t her monet F0PAthagicanidy deriyakhyer represantsdunsc ngendrdt farbouland1® shirrer,

190.0 0.904, 10 nol.es) of dinethyl 5-hydroxyi sophthalate, 3 liters of
'dehydrgt (eoaCtOB’r'cE?éW@ w1£h tiw same proc%ss as% at for ob?:aining the aromatic

carboxylic acid represented by general formﬁla. (17-1). The acid halide
dérivative of the aromatic carboxylic acid representéd by general formula

10 (2-2) can be obtained by the reaction of the alkali metal salt of the
isophbthalic acid derivative represented by general formula (10) with the
halogenating agent in a solvent or using the halogenatiﬁg 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 thé

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 1H-NMR, 13C-NMR

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

25  the measurements of various properties were as follows.

Test methgds
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and 214.7 g (2.718 noles) of dehydrated pyridi ne were placed and t?%AprilZO{)S
resultant m xture was cooled at -30*C under stirring. To the coole

m xture,+ 510.2 g (1.808 nol es) of anhydrous trifluoronethanesul fonic acid
was slowy added dropwi se with sufficient care so that the tenperature did
15 not exceed -25*C. It took 1 hour to conplete the addition. After the

addi tion was conpl eted, the tenperature of the reaction was el evated at

O*C and the reaction was allowed to proceed for | hour. Then, the

t enper atura)\l\aﬂeh;lhegfpbﬁﬂ to the roomtenperature and the reacti on was

all owed to proceed for 5 hours. The obtained reaction m xture was poured 20
into 4 liters oTheaaelthigponttdwaepakasedd by Qs %H@é&%nszﬂ%&aﬂﬂfag{an
organi c-l ayer. The aqueous | ayer was treated twice by extraction wth 500
m of tol uerderizieder KBSERX of dhe DBE-200ntyipeadanifdetthal By SRIKO DERGH] The
obt ai ned organi ¢ | ayer was washed twce with 3 liters of water an dried
with 100 C8s Lagnyadeneleration of the empataturendm tdte of d90Ckait, 25 m xture,
anhydrgus gg&si um sul fate was renoved by filtration and toluene was
renove bﬂgi Pelear i Basuetipgresonanee ypevkpsramioranalysier (32 NMRARRA 2005
dryi ng undgr _mgﬁuced pressure, 294.0 g of dinethyl 5- '
trifl uoromepn | f onyl oxyi sopht hal ate was obtained as a |ight yell ow

The crude product obtained above was

lid b h ield: 95%.
ocrysial i ood THORCRERERAEA GHr 0 onee dPRCIEh s dbiagned bpvatmgan The 5
bt ai ned . k h t i i f
LS. B0 SRR TSSO s RN PP BN 1
-tr:ifluorggget h@pg@ghf@gylogﬁagé@ghapgl %tsgﬂ[a tﬁ‘eﬁu%%#r ;E)ﬁrrlgb :nhecked fl ask

equi pped with a thernoneter, nToth condense Z APtr ogen

and aleti ABEFNMR5wak cOnd®&edPAtes)resonance frequency of 100 MHz. As the
solvent used in the measurement, deuterated dimethyl sulfoxide DMSO-dg

was used for the measurement of 5-ethynylisophthalic acid as the

deuterated solvent; deuterated acetone (CDg)yCO was used for 5-(2-

‘ .phenylethynyl)isophthalic acid as the deuterated solvent; and deuterated
15 chloroform CDClg was used for 5-ethynylisophthalic acid chloride and 5-
(2-phenylethynyl)isophthalic acid chloride as the deuterated solvent.

3 Infrared spectroscopic analysis (IR)
The infrared spectroscopic analysis was conducted by using an
apparatus of the JIR-550 type manufactured by NIPPON DENSHI Co.,
20 Litd. in accordance with the KBr tablet method.
(4) Mass analysis (MS)
The mass analysis was coﬁducted 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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10 of dinmethyl 5-trifluoronmethanesul fonyl oxyi sopht hal ate obt ai ned ove,,
1.1 g (0.00419 ol es) of triphenyl phosphine, 0.275 g (0.00144 nol e<P 4pril 2005
copper jodide and 33.73 g (0.401 noles) of 3-methyl-1-butyn-3-ol were

pl aced and nitrogen was introduced. To the obtained m xture, 375 m of
dehydrated triethylam ne and 200 ml of dehydrated pyridi ne were added and
di ssol ved 15 under stirring. After the introduction of nitrogen was
continued for 1 hour, 0.3 g (0.000427 nol es) of

di chl or obi j [ [ [ t he
resul t ant ﬁé%@?@ggeggﬁﬁgggggbﬁ%82hh0|iﬁ%%%h Ggﬂﬁ%ﬁ%ggiigﬁgég&%ﬁgnyefIuxing

condi ti on. ThB&embht At AYA1F81sN6F @HIOriRY W84 BEndy&Ee if-xeéﬂ&ﬁ?djalﬁ% \g’ﬁlt {iid ation

under a reduced pressure and a viscous 20 brown sol ution was tarned. The

obt ai ned sglehbdbf varabAK6E Anidrtifabidd ind flakkwater. The formed solid
substance was separated by filtration and washed twice with each of 500 m

of water, 500 mMl of a 5 noles/liter hydrochloric acid and 500 m of water.
The solid substance was dried at 50C under a reduced pressure and 98.8 ¢
of 4-(3, 5-Bratpde Hoxycar bonyl )- 25 phenyl)-2-net hyl -3-butyn-1-ol was

obt ai ned (éPhe yield: 98%. ﬁPr eparation of dipotassium

5- et hynyl i ¥gphataiion of [dimethy] 3 tsifbwrometpridsudfdmyioxyisophthalate from

bi t hoxy. | 1)-2-methyl -3-butyn-1-ol Into a 5 lit
fgag?ﬁecﬁ)é%‘gétg’g’i%@é%ggéﬁ%ﬂﬁﬁﬁﬁm her m)lrjre%/gr, g }J n‘rgtﬁ 2ondelnsg: and a
ti , 3 lit f n-hut | d 2..763 f t i :
Pyr oxi de- (8595181 HikEEAoSHBoH e dATE S BYiPREL THY: SLHAEEmEIE, Pof | uxi ng
dition.n t ai_ned Jf 0. 34 l.
EIUE T NE EERICNC KRR T
vas adged ARthe e difiRihyPE Ly B HARIBRALRLAT oFRenfl AL F SIS t N

rTefluxing -condition. The re xture Wwas t
and 214.7 g (2.718 moles) of dehydrated pyridine were placed and the

resuitant 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 coniplete 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 1info 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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cooled in an ice bath and the fornmed crystals were separated by filtﬁrél?tri. 05
10 The crystals were washed twice with 1 liter of ethanol and drie

undgr a yeduced pressure and 88.87 g of dipotassium 5-ethynyl- i sophthal ate
was obtained (the yield: 97% . [Preparation of 5-ethynylisophthalic acid
from di potassi um 5-et hynyl - isophthal ate] 15 D potassi um

5-et hynyl i sophthalate in an anount of 5 g (0.019 noles) was dissolved into
20 M of ion-exchanged water and insoluble substances were renoved by

];rlo: teé?ltifgdﬂ%ﬁgrocﬁ&oﬂ‘l:é SLI %88& a%% g{?_ﬁendgr%@?{‘? rrlr?gt L%%'i%?th?hg %'H became
1. The for &%ﬂ&h% RS AR AloY oﬁﬂthlfaqgﬁ{ %&domﬁﬁécita{sah'@gh%%ﬁ%d Wi th

i on- exchanged wat er an tration and the wer e

repeat ed ts@]ﬂesuﬁétan@@t(ﬁwyfbléﬂbm) SPhe 2088 p\f-aéu&rélﬁalﬁéd 59&&%% a

reduced pressure and 3. 5- ethynylisophthalic acid was obtained (the

yi el d: 99. lé%ystbmmafram héxaiﬂe ané Wity hbsdlehdriatdls waet dbeiiglHor M@ from
di potassium 5- 25 ethynylisophthalate] Into a 2 liter four-necked fl ask

equi ppéd wikithireed ¢rystalserere, usedIdr 2lie Apxt red2®dm. Di nT ot h condenser and a
stirrer, 80 g (0.3 noles) of dipotassium5- ethynylisophthal ate and 400
m 1 1iliterlPrepaxstior of 463, ﬁéle(npetéogxdcambdnyﬂphe :élﬂ Fnabhylnd-oubye Ivals cool ed
at 0C. To the cooled m xture, 391 (4.5 _nol es) of thjonyl chloride was
added dr opffP@edize Yiérﬁﬁélmran@tban%@d&méomm ihour Then, 4 m of

ety of e 30, i e e SR e R 2,
was cool eqy; f onied e \ﬁgére,lla% 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 réﬂuxing condition. Then, triethylamine and pyridine
were removed by distillation under a reduced pressure and a viscous
20  brown solution Waé 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
lhydrochlo'ric 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(methoxycarbonyl)-
25 phenyl)-2-methyl-3-butyn-1-o0l was obtained {(the yield: 98%).
{Preparation of dipotassium 5-ethynylisophthalate from 4-(3,5-
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~were renmoved by filtration and the renoved crystals were washed ""'f;%f%prolzoos
m of chloroform The filtrate and the washing |iquid were conbi ne

t oget her, and concentrated at a tenperature of 40C or |ower under a reduced
pressure. The obtained residue was treated twice by extraction wth 200 m
of diethyl ether and filtration. After renoving diethyl ether fromthe
extract under a reduced pressure, a sem -solid crude product was obtai ned.
The crude product was vvashed with dry n-hexane and 15 recrystallized from

di hyl L4, hli id bt ai ned
(the i ef ¢ qREftoaRam v BRIy WAL SR Lofl 00 ?;'opﬁt halic acid and
5- ethynyl i sophifigl i c5 fiﬁb? B RbOkd PR &4 ﬁggab%% af ?4,?9 ”‘e

. followi ng. These data support that the obtal oun s are

target coriDhufsth cdrddrdaynmd soahilal 3 gitaed %f(@%ﬁﬁﬁ%)énd &@@e%wgg%g Wh' te
powder Melting point: 106.2C (DSC, 10C/ i n) 1H NVR (400 WMHz

8.16 (s, 2hplesBofpotassid)hy@drotide- (NW)(V&&Q pihgad M@%lv&i%élhéa 1%
122.7, 130.0, 131.9, 135.9, 165.7 35 26 April 2005 1R (K 3272,

3081, i?97ll,ndlei'41he mﬁlxiﬂgﬁndﬂ@m 76‘&) thés obEidnedmbalutioh9 00F X0 El4qrrent al
anal ysis: Calculated C. 63.16% H. 3.18% 0: 33.66% 5 Found C. 63.24% H:
3.09% O0: mglegro, ¢f5- Et41€31§1h1 hnmaa-banyliphmﬂj)-armeﬁlﬂeabuﬂmo:ﬂ)]

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 intb 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 ethynylisophthalatel

Into a 2 liter four-necked flask equipped with a thermometer, a
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earance: white solid Melting point: 49C (DSC, 10C/ m n) 1H NVR (400 .

égpcm): 6 8.47 (s, 2H), 8. 77 (s, 1H) 10 13C-NVR (100 MHz, CDC13): égé’d’." 2005

81.6, 124.9, 133.0, 134.7, 139.8, 166.6 IR (KBr; cm1): 3465, 8077, 1766,

1736, 1151, 1022, 802, 740 WMs (FD) (mz): 190 (M+-2C) Elenmental analysis:
15 Calculated C 52.86% H 1.77% d: 31.21% 0: 14.08% Found C

52.74% H 1.70% C: 30.89% O0: 14.67% Exanple 2 [Preparation of

1- (3, 5- bi s(net hoxycar bonyl ) phenyl ) - 2- phenyl et hyne from 20

Pttt b O EORRE ST .
5"t i 1 o TRt riste rd A prilizied: b chlopiRem mhe Blasedadctban th t he
o | phesy! DReat mixAACna0 KURERG b0 A0 U8 Sisted GHpbet. 5k @dtdnd 40, 05
i trogen marrreyaieeryMGRBBAERS AL JBbACRY, Aok eSBaBRatoRt ofrcitat e
triethyl atgwigr an@r 290h8i;r Of Mdgahﬁdopy&ih{gtﬂ lfg\ﬁﬁgﬂgge&ﬂ?\z‘ge@l%ﬁ?l \ied

under ‘stirring. After the introduction of nitrogen was €o

hour, 0. 3hgdtdnfAnAe Frarel akledondlichblros @bl iikolienyhPRESA BEYRAL! adi um 5
was qui ckly added and the resultant m xture was heated I1n an oi'l Dbat |
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 resi;iue was treated twice by extraction
with 200 ml of diethyl ether and filtration. After removing diethyl ether
from the extract under a reduced pfessure, a semi-solid crude product was
obtained. The crude product was washed with dry n-hexane and
15 'recrystal]iz_ed from diethyl ether anci 13 g of 5'ethyny]isop_hthaloy1
dichloride was obtained (the yield: 19%).

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

20  target compounds. | |
[6-Ethynylisophthalic acid (C;oHgO ]
Appearance: white powder

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

25 13C-NMR (100 MHz; DMSO-dg): & 81.5, 82.6, 122.7, 130.0, 131.9,
135.9, 165.7
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1 hour under the refluxing condition. Then, triethylamne and pyri 2{5%&; 05
were renoved by distillation under a reduced pressure and a viscou blv%fq
sol ution was obtained. _ The obtained solution was poured into 500 m of
water. The forned solid substance was separated by filtration and 10 washed
twice each with 500 ml of water, 500 m of a 5 noles/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(nethoxycarbonyl)- :
phenyl) - 2- phenyl e} hyne wgf obt ai ned (the yield: 75% . [Preparation of

' di pot assi um SI(PQhﬁéé ‘A POSdphthal ladd, 1438 126%-8005761

bi s( met hoxycar Y, nyl.).- 2- nyl ethyne] Into a 5 liter four-necked
flask equi ppedmmr@ﬂﬁ'%&ﬁ a. Dinmroth condenser and a stirrer, 3
liters of n-but nol?gnf 1810 (2.72 noles) of potassium hydroxide (85%
were. placed arfd®Hiedest Ba ylﬁgs'heati ng under the refluxing condition. To

t he obtained sol uti . . olesdo, of. 0 ‘

(S?S?bi ?( Rleet hzgygalr ?o%ﬁﬁ?aﬁg‘éﬁ;’?)zg@%%émﬁf%{?ﬁé§9n€i6n/&3| zed above was

added gnd the result gn xture. g\é&}ézpﬂ‘?%%é%{ 3Qgm-Rktes under the
S

refl uxing condition. e reaction mXxture Was théncdoled in an ice bath

and t he fdﬁMymyﬁsbphﬂlamrzﬁzidel@aﬂaﬁdé(Dilofflhd)%(}h%)] on. The crystals were
washed twice with 1 liter of ethanol and dried at 60C 25 under a reduced

pressure and A pifeatante diRRE @5EAUM 5- (2- phenyl et hynyl ) - i sophthal ate was
obtained (the yield: 97%. 37 26 April 2005 4 [Preparation of

5- (2- phenyl et hyMiyltjngspgint hediC (BECA1OTCmiad pot assi um 5- ( 2-
phent 1 et i SRR 8k PSS 4 e B g )1 sopntnalate i
10 13C-NMR (100 MHz; CDCly): 3 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+-2C1)
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-trifluoromethanesulfonyloxyisophthalatel '
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
iodide ‘'and 40.95 g (0.401 moles) of ethynylbehzene were placed and
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(0.019 noles) was dissolved into 20 m of ion-exchanged water and .

i nsol ubl e substances were renoved by filtration with a 5C filter pz}gél?“%m
the,obtained filtrate, a 5 noles/liter hydrochloric acid was added under
stirring until the pH becane 1. The forned solid substance was separated by
filtration,  washed with ion-exchanged water and filtered. The filtration
and the washing were repeated twice. The obtained solid 10 substance was
dried at 50C under a reduced pressure and 5.0 g of 5-(2

pr epar at [ENEAseRoR RS IHERYPE by hG 266 faﬁﬂ B g o la i g%rﬂraf@éa

di pot assi %e%&&?anﬁﬂn%né/?cﬁ%éf%l c%f‘(fe%)z th at eI I Rt%ﬁﬁ%‘gdﬁéfe?&iﬂf ou ecked

fl ask equi ppe er none irrer,

P2 2.9 (D-ghymbaping! Amat aasiitibdnddon %@ﬁgx{%ﬁy%w o%%gmrﬁ'aag and 400

liters of dic ane were aced a resul

cool ed at {far, 03 he. @Mz@dmdlwtdffcﬁch}%%bﬁ(tﬁblh} Wgwg@@h@l&e)hmﬁmﬂmch' or de

was added dropw s€ at a tenperature of 5C or our

of 20 di mavhy hhikipaided and thedredhltANE noisbhROREs Mahbe P 8d ANFat\or
resultant mxture was stirred at 45 to 50C for 3 hours. Aftier the reaction

mxture \Viehoopalmeidr ther rdlntny soatitioner eTlhienouedhblarhind aallipaidnd t he
renoved crystals were washed with 150 m of chloroform The filtrate and

the washiwere rembdedvdrie dishidlatien todmt heredunsdc presntre adiedl satvigcous
tenperature 25 of 40C or |ower under a reduced pressure. The obtai ned
resi due wdgoway sdutigniwipe ebigined: r The iobtained obhddomiwasf patinetdhinto §08er and
filtration. 26 Apr 005 et et her was renoved_ from t.he extract
under a r éﬂhega'aﬁ%ss’thﬁogﬁaeg aolsfgﬁvb@ﬂam&e Srarieensaird by ddtrasinmandd. . The
crude 18 rOdUCthe\ga%wme 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 b 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 (3,5bis(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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with dry n-hexane and recrystallized fromdiethyl ether and 13.8 gzgf 5-.1(2@-05
phenyl et hynyl )i sopht hal i ¢ acid dichloride was obtained (the yield: 2349
The data of the spectra of 5-(2-phenylethynyl)isophthalic acid and

5- (2- phenyl et hynyl )i sophthal i ¢ acid dichl ori de obtai ned above are shown in
the follow ng. These data support that the obtained conpounds are the
target conpounds. [5-(2-Phenyl ethynyl)isophthalic acid (ClsHI0OO4)] 10
Appear ance: white powder Melting point: 99.7C (DSC, 10C/ min) 1H NWMR (400
MHz; (CD3)2CO): 8. 7.44 (s, 3H), 7.64 (m 2H), 8.35 (d, 2H, J=1.6 Hz), 8.63
(t, 1H, Jii’.repwz'c)tl%ef pheoglatbynyDoophbiodie agiddgon, dipetassiundi-- 125. 0,
129.5, 15.129.5,.129.9, k_ 1.0, ,132.5, 132.7, 132.7, 136.8, 166.2 IR (KBr;
cm1): 354y ,hY%HBS,OP thalatelyign 1446, 1276, 917, 756, 674 NS ( FD)

(221 SL% zggufqg’} )d)lp%ﬁ%]%nah(@%%gg@y%%g%%tgfa%g i an’ Aimoont o?:G.{"? ;g79% .
2 e SR P b ARG A
50l i fy iy ko o

126. 2, 12818 obtained filtrate, a 5 moles/liter hydrochloric acid was added under

stirring until the pH became 1. The formed solid sub.stance was

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

The filtration and the washing were repeated twice. The obtained solid

10 substance was dried at 50°C under a reduced pressure and 5.0 g of 5-(2-

| phenylethynyl)isophthalic acid was obtained (the yield: 99.5%).
. [Preparation of 5-(2-phenylethynyl)isophthalic acid dichloride from
dipotassium 5-(2-phenylethynylisophthalate]

Into a 2 liter four-necked flask equipped with a thermometer, a

15 Dimroth condenser and a stirrer, 82.1 g (0.24 moles) of dipotassium 5-(2-

phenylethynylisophthalate and 7400 liters of 1,2-dichloroethane were

placed and the resultant mixture was cooled at 0°C. To the cooled

mixture, 391 g (4.5 moles) of thionyl chloride was added dropwise at a

temperature of 5°C or lower over 1 hour. Then, 4 ml of

20 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 together and concentrated at a temperature

25 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.
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129.5, 131.9, 132.2, 134.6, 139.2, 166.8 IR (KBr; cm1): 3489, 30752»6(4%&&?2005
1756, 1580, 1489, 1440, 1329, 1218, 1145, 1000, 819, 690 5 M5 (FD) z):
266 (M-2Cl) Elenmental analysis: Calculated C. 63.39% H 2.66% C:
23.39% O 10.56% Found C. 63.04% H 2.49% d: 22.69% O0.'11.78% 10
Exanmpl e 3 [Preparation of 5-bronoisophthalic acid] Into a 1 liter
four-necked flask equipped with a thernoneter, a stirrer and a dropping
funnel, 99.18 g (0.55 noles) of 5-hydroxyisophthalic acid, 165 m of a 48%
of distilled 15 water were placed and

b i ghty~h b i i d o.m

t Kewre:agult la%gﬂ;? t:?%aviaﬁ?\geéng‘?‘%jﬁég? t%gquagggn%a redpeesprassHre anferature

f 5C . 1 Xt ti db i | vi

30. 2 g ( 6 BEEsplld ckake BEGIEH T bhlineft, The sets pBR Al Ghs Mashedater s
St ot noy Ptk ity Bldnd Al BOFARNBAHIRNE ARl ShePapa ik STRRT oo 1O

obtained. Into’a 3-liter ask ‘eq nonet er,
a Di nrot ]@Qﬁm Di b Qg df : B 7 (0. 66 nol es)
of cuprOll?s chl or?gg );%gﬁﬁlgﬂr?ﬁ: aglfd %eggﬁ(?;g&gfgtdﬁh&%%eﬁé})ﬁﬁgg @Ci d were

pl acefl and t helheedutd antheispeba (Y!a§-(2IﬂHeh?Ibth}ﬁFDistﬁ%alﬁ;ﬂﬁc'?10815&’.d at a
tenperature of OC or |lower and the aqueous solution ~of the dll azoni um sal t

pr epar ed Salfopkenpstladgdtsablethalsercitt dichlofi@elbbtaindd Abb&Y atdghdddlig i on was

conpleted, the resultant m xture was stirred at the roomtenperature for
30 mi nut &Be fplowing. edlliese datanswppars thiad éhe tdbéa@ d2&ndpsudd2085 thef | uxi ng

condition. After the reaction m xture was cool ed by being left
target compounds.

[5-(2-Phenylethynyl)isophthalic acid (C;gH;00 ]

10 Appearance: white powder
Melting point: 99.7°C (DSC; 10°C/min)
IH-NMR (400 MHz; (CDg);CO0): 5 7.44 (s, 3H), 7.64 (m, 2H), 8.35 (d,
2H, J=1.6 Hz), 8.63 (t, 1H, J=1.6 Hz)
13C-NMR (100 MHz; (CD3),CO): § 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; em'D): 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-(2-Phenylethynyl)isophthalic acid dichloride (C1¢gHgO5Cl)]
Appearance: white solid
Melting point: 124°C (DSC; 10°C/min)
25 IH-NMR (400 MHz; CDCly): § 7.40 (m, 3H), 7.57 (m, 2H), 8.50

(d, 2H, J=1.6 H2), 8.73 (t, 2H, J=1.6 Hz)
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standing, the fornmed precipitates were separated by filtration and &{);quzoos
twce with 2 liters of distilled water. The obtained white solid substance

~was «drieéd under a reduced pressure at 50C for 2 days and 117 g of a crude 5
product was obtai ned. The obtai ned crude product was used for the next

step without purification. [Preparation of dinethyl 5-bronoi sophthal ate

from 5-broi noi sophthalic acid] Into a 500 m flask equipped with a stirrer

and a Dinroth condenser, 10 110 g of 5-bronvoi sophthalic acid obtained

above, ‘500 m oSGENNERIGIOGMITZICDON): 8 SE0nCenbl FOER B4 bUTbe gaci d vere

pl aced and the resultant m xture was heated under the réefltuxihg condition -

for 6 hours. After theoreagli®ngom Xigur C d by being | eft standing,
the cool ed mixture was added dropv’\nﬁgéi@oy@s'?”l ?ée)ér‘gof distilled water and

the obtained m XRYRBrves 15 3489] 3675, 224 gWitBg & ' eous
sol ution of sodium hydrogencarbonate. The ?o’rlrr%é) ??&g\ge%i@ at wer e

separated by filtrat1Bh8, Bidb, ¥d90e819véae With 2 liters of distilled
water.. The obtained white solid substance was dried at 50C under a

reduced pressur MY FDP(wiéms26B:M+40) g (0.4 nol es) of di net hyl

5- bronoi sopht ha] ate was obtained (the yield: 20 89%. [Preparation of

4- (3, 5-bi s(net h& %ﬁﬁdrﬁ}laﬂme?nyl )-2-met hyl - 3-butyn-1-0ol from di net hyl

5- br onoi sopht hal ate] | ccaordance with the sane procedures as those
conducted in Exanpl @a{;"z&'@épt Ct 28949 H: 36600; 8528031966)0:0f0. H6vet hyl 5- 25
br onoi sopht hal at e waﬁ us&d in l&ﬁﬁ of .125 8 (0,365 nol es) of dinethyl 5
trifl uoronet hanesul foAYrGxyi so'gh iy &1 D49Y; £1622.6908 - 1. 58%et hoxy 41 26

April 2005

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 tgmperature of 5°C or lower. To the cooled mixture, a solution
prepared by dissolving 39.4 g (0.57 moles) of sodium nitrite mto 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 witha 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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car bonyl ) phenyl) - 2- net hyl - 3- but yn- 1- ol from di net hyl 5-brono- isop?égelﬂ5505
was obtained (the yield: 98% . The sane procedures as those conduc Y
Exapple 1 were conducted in the succeeding steps and di potassi um salt of

5- 5 ethynylisophthalic acid, 5-ethynylisophthalic acid and 5-ethynyl

I sophthalic acid dichloride were obtained. The appearance and the data of
the nelting points, the spectra of 1HNVR 13C-NWVR, IR M and the

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

aci d dichl oride all reed with those in Exanple 1 and_it_was shown that
10 the sar’#@ﬂé‘éﬁﬁﬁ)ﬁﬂ’a&%&&lt Hotber the peaghnme mixikre wiist eaotesh by theinglefta

[ Preparation of 1-(3,. 5-bis(nmethoxycarbonyl)phenpyl).-2-phenyl et hynej. In
accor danc@gwl&ﬁlgv ﬁé,e foprae Pg%‘éHUF‘ Werg ?%@éa&%%&cﬁlwtm and washegl e 2

except that .99. 7,,0,(:0. 365 .nol of di hyl. . 5-bronmo- isophthal ate
obt ai ned i%ﬁméecg’éﬂggr}ét@rwolf ﬁ?ﬁtﬁz‘g%gﬁﬁerpm%‘?@%@ Wriﬁﬁ% égh’géﬁgﬁ@t”éﬁ in
Exanpl e ' [ 5. Q 5 |.es di net hyl, .
5-trif|uoF%ﬁ%@ﬁgﬁ§§%F?gh§%§§§ggb%%%ﬁgﬁgég,Cégnggﬂgf _i%?g}&%JI%de
bi 5( eshoyueanA0RNL MRS - 1RNARM RN j Sae
procedureg*as those con ucfegﬁ%n anp %%géxﬁﬁgﬁ%gﬁ%ﬁ%?@ﬁ%Fﬁﬂgﬁggm
succeedi NGt fRhARDWHiRSiESS] um salt of 5-(2- phenylethynyl)isophthalic
acid, 5-(2-phenylethynyDi sophthalic acid and 5- _
(2- pheny!| ¢Pepatatiosophtdidddtbyhdd-Bratheibphitidae feobb & roatbischthaippear ance
and the data of the nelting points, the spectra of 1H NWVR 25 13C-NWR, IR
M5 and t hacallenental anal ysis of 5-(2-phenyl ethynyO isophthalic acid and
5-(2-pheny|eth¥nyl)isophthalic acid dichloride all 42 26 April 2005
: - Into a 500 ml flask equipped with a stirrer and a Dimroth condenser,
10 110 g of 5-bromoisophthalic acid obtained above, 500 m! 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
15 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:
20 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 997 g (0.365 moles) of dimethyl 5
25 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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agreed with those in Exanple 2 and it was shown that the sanme conpounds as
those in Exanple 2 were obtained. Exanple 5 5 [Preparation of di me#fy}pril2005
5- (4-nitrophenoxy)i sophthalate] 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-hydroxyisophthalate, 107.33 g, (0.76
nol es) of 4- fluoronitrobenzene, 60 m of N, N-diinethylformmde and 190 ni
of 10 toluene were placed. The resultant m xture was stirred at 165C for 4
hours while water formed as the byproduct was renoved by azeotropic

di stil | at carhonipbiengDed-imghyl-Bénabheai-oed rBaa!t i OR;foxh il € YEB AR ed into
3 liters of ion-exchanged water and the product was precipitated. The
formed pr soppithakats wasrabtaoedr @he gidiy: 98%).r ati on and washed with ion 15
exchanged wat er and et hanol. The obtained Iight yellow solid substance was .
dried under a T&gueaaepmaecadhest agoboker cindimyedhnish Ehdifpleg 10fwarepr oduct
was obtained, (the yield: 68%. &_Prepar ation of dinethyl ‘
5- ( 4- ami nEPMHERY) iBopienatugceeding: osteps lander dipodadsitian i sgltarfegy pl ant
shape,. 66. 24 0. les) of 20 dinethyl 5-(4-nitrophenoxy)isophthal ate
obt ai rred %\%Wg’,h(s-el?é’él 1Cof aalﬁlowé“eblgfyg@sgahﬂpﬁdm adcighy acwd vé-ethybgh, 440 ni
of tetrah and,.2 of et hanol e placed and the resultant
m xture V\%égbgﬁ'igl?é;gmpo(}lcéﬁ)r%wgreﬁ Peflh\éﬁé? APPsAE Rcopnfibeclpda. The
reaction ¢ gid 4, fikLar | . GOYlk nggkt L | wa
concentrated un \e@ﬁg ﬂr"é‘éﬁt%%ﬁ%@%’ﬁr" . %Ma@%a}fﬁm Bnir@e
concent r aglechdrithl hahB <3 df HeH RGP i@t weke sepanated by
filtration. The obt Iailfigrned whi teszglgﬁggp Sl?%gltcaéhéég a\?gis 5%@837&5?91?%’?&55

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(methoxycarbonyl)phenyl)*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-
phenylethynylisophthalic acid, 5-(2-phenylethynyl)isophthalic acid and 5-
(2-phenylethynyDisophthalic acid dichloride were obtained. The
appearance and the data of the melting points, the spectra of 1H-NMR,

25 I13C-NMR, IR, MS and the elemental analysis of 5-(2-phenylethynyl)-
isophthalic acid and 5-(2-phenylethynyl)isophthalic acid dichloride all
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dried at 50C for 1 day under a reduced pressure and 55.96 g of a prt 8%“!2005
was obtained (the yield: 93%. [Preparation of dinethyl pr

5- (4-i odophenoxy)i sophthalate] Into a 1 liter four-necked flask equi pped
with a thernometer, a 5 stirrer and a droppi ng funnel, 450 m of

i on- exchanged water, 75 m of a concentrated sulfuric acid and 45.20 g
(0.15 noles) of dinethyl 5-(4- am nophenoxy)i sophthal ate obtai ned above
were placed and the resultant mxture was stirred. The flask was cool ed at
a tenperature of 5C or Ilower. Into the cooled flask, a solution prepared
by di ssol vagged? with gthige ( (n 1Bxamipds ) 2 oénd oidi wasnishoiste that Othgb siim eOf

i on- exchanged water was added dropwi se over 20 m nutes. The resultant

m xture weePmpeyndsiasthese inchpample 2ovark dbtaimed, oner for 40 nminutes and an
aqueous solution of a diazoniumsalt was obtained. To the obtained
solution, a solution prepared by dissolving 27.39 g (0.165 nol es) of

pot assi umﬁgdl d(lf !5nto 33 15 of ion-exchanged water was added and the
resul t ant RS 2nas stlrred at a tenperature of 5C or lower, for 1 hour

25‘;&?;%3 | Pt o fiidr 50 1t¥}a%qnﬁ§§f§?ﬂ8mﬁ%?ep Sthoi tZEEfﬁt“? “he
200

sol uton of sodtim e Ha dunbiiRd Haok ipBed frith SothepmaiRetts, o711°0S

i on- exchangggeyaing a ﬁ%&ﬁrstafmlemaﬁ @ggi?%td@aas%rgfgt ?nﬁgeé df IS eed

magnesi um sul f at e, the solvent was reno dirsti

pressure afiche3hbl Omhﬁﬂ%ﬁn mﬁmtemszmﬁmraged(dw adgj gy a - amount

of hexane. The crude ct was treated by extractl on Wt hexane using a
Soxhl et emmnwroeemm@ 60t shaNNedomathydforemst @i 100 dhstde | ation,

recrystallized from nmet hanol and a light yellow solid substance was
obt ai A@d. tdhemsoiiede placed. The resultant mixture was stirred at 165°C for 4
| hours while water formed as the byproduct was removed by azebtropic
distillation. After cooling, the obtained reaction mixture was poured into
8 liters of ion'exchanged water and the product was precipitated. The
formed precipita_tes 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 d.imethyl 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 filiration. The obtained white solid substance was
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26 April 2005 substance was separated by filtration and dried at 5%@(*@&121005
day under a reduced pressure and 25.40 g of a product was obtaine e
yiekd: 41% . [Preparation of dinethyl

5- (4-(2- phenyl et hynyl ) phenoxy)i sophthal ate] Into a 500 m four-necked flask
equi pped with a thernmonmeter, a 5 Dinroth condenser and an inlet for

nitrogen, 24.73 g (0.06 noles) of dinmethyl 5-(4-iodophenoxy)isophthal ate

obt ai ned above, 0.79 g (0.003 noles) of triphenyl phosphine, 0.23 g (0.0012
nyl benzene, 72 m of

nol es) of capper Jodjde, 6.74 (0.066 noles) of eth

Sonir f o8P R lr riySruton pdhOtce b o o
| es) of dichlor.obi ] yl phosphi ne) pa

;ne)sul %ant W§Pb?%%3th%§ﬁé‘ﬁger 'El_h_e {ﬁf: uxi ng condi tirﬁgi (r)]fe &g?ec :g;ro\%ed

hour under - e | L r-00en. e anm pe .and py _

by distil I[:ﬁrlQ %&{ttrljonlgg%r‘dl%?@ﬁ'&é@%ﬁ#@éﬁ?@“éﬁ&?h%@& us br50\r/;1n z_?l uti on was

obtained. To t obtqal i 0 an :

hydr ochl ori ¢ aci Ovérlzl H%gpafg'g%g‘&i‘%ﬁ;@)ﬁ%ﬁfgn&u?gﬁﬁéwg%bi_ﬂ'{f??(?/ﬂi?eﬁega\rl\gtsed

by fil&ratg - PRLE :

d)r/i ed gt Sgggiﬁﬁaglgya\ﬁﬁgg&dg Er‘dg}jn}g’eé presgurg_ %’F\cé;gl%egg % of L}g %‘fSﬁﬁct was

-obt ai ned (doeewirakétl stiif@ric [d%EPAIRL4RI0 | IPLASe MY dimethyl 5-(4- .

5-(4-(2- pﬁeny?lgt hynyIS) pherrll%xy)isopht hal at(:)éel( 20 Int o)Ja 1dJlB|1% e fff gsk havi ng

an egg pl anhisipheacxdhifopiithalate-dithand abdrOwére pRicad BhdMLaRf g

pot assi um hydroxi de (85% by weight) were placed and potassium hydroxide

was di ssolmeguratwan shirethol Thy fleakt wag coshsleat a tehpuratige csmelic iogn. To

t he obt ai Bed sol ution, 15.46& 0.04 noles) of dinmethyl

5( 4- ( 2- phdfYEEt hizgl hsheerirg) ha isalutien eiepareddbe Hisgdvingvd®.42dged and

t he resul m Xt yr s heated for 30 m nutes _under the refluxing
condi ?ﬁ onka%e'nBBiszPﬁé%ﬁlm pifrdednto 2o snkef ipp-ozghanged 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 38 ml

15 - 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

7 twice with 200 ml of a 10% by vs}eight agueous solution of sodium
20  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

25 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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45 26 April 2005 bath and the fornmed crystals were separated by fi 'z%ﬁm%os
The crystals were washed twice with 200 m of isopropanol, separate
filtration and dried.at 50C under a reduced pressure and 16. 86 g of a
product was obtained (the yield: 97%. 5 [Preparation of N

5- (4-(2-phenyl et hynyl ) phenoxy)i sophthalic acid from dip otassiumb5 -(4-
(2-p henyl ethynyl)p henoxy)isophthal ate] D potassium
5- (4- (2- phenyl et hynyl ) phenoxy) i sopht hal at e obt ai ned

' - h d wat d
nsol ubl o STRERAFE S SRR NERp om andiiri auRurLbnal Savruadeara pZBe; |
hlori d dde unde stlrrlng unt i
the. prt becaeyd e Fetmd YR UBRO R pEvdiuariEd fﬂgé @@@ae@ 414 1 at' on,
\INg?l ! gg c\rll\llatng)eﬂg9\%]<’;§E(=§€Ik11 gg gﬁﬂﬁﬂﬁ’? ' %%fléﬁ}\%\eﬁ%pn é%;e%ft“g &/ )Sl r}g%lwlqtﬁ’éd 0 lét gls ned of
sol i d substancelm@sa @ooegﬂafou?%cu@deﬂ%& Fgﬂg{? with B R GnB0S g
aration

a product was obtained (the yield

5- (4- ( 3- pHeimtethhyondome ngxy ) 4:5 IaNth&le ndgbeesli ollar ob" Ayl pot assi um

5- E4 EZ Bhe%l et hynyl ) phenoxy) i sopht hal at e] gnto a 50§d$ éour- g ed flask

equi pped wlinkethyt (@mrhi;ﬂ:renaﬁﬂh@plﬁhaiabhobmﬂgms%welSO2799g(q Q@ ol es)

of di pot assi un}]S (442- 20 phenyl et hynyl ) phenoxy)i sopht hal at'e obt ai ned above
leg

and 90 i mpleshpbimpbenyipbosphihace@3antD.00E2 mﬂe@)toi@bpﬁﬁéir?ﬂi&% \r,ﬁ{%u dgl %Isat

|l e xture, 62.46 0.525 noles) of t
ggdego drgﬁ E%gm&'ij 521 tardbenasngt T8@bof dawetratabtriéthythmihes3s Fen, 0.7
of di ngt d 0.7._g of hydr08U|none were added and'the 25
r esul t ant rgﬁ] 5&3?&%@&1 g ﬁ’éld49 3% 50(9.909368 moles3. ofif dishletobis-eact i on

10 (triphenylphosphine)palladium were placed and the resultant mixture was

above in an anount of

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)pheﬁoxy)isophthalate]
20 | Into a 1 liter flask having an egg plant shape, 450 ml 6f 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-phenylethynyDphenoxy)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

45



m xture was cool ed, fornmed crystals were renoved by filtration andz%Q%#ﬁaoos
26 April 2005 renoved crystals were washed with 50 ml of chloroform e
filtrate and the washing |iquid were conbi ned together and concentrated at
a tenperature of 40C or |ower under a reduced pressure. The obtai ned
residue was treated by extraction and recrystallization using hot n-hexane.

5 The obtai ned 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- | et hynyl) ph i sopht hal i ¢ acid dichloride f
S S OB oy L o T e
flask equi ith a ther. da 10 Dinroth cond . 12.54
(0055 o g Yy tiieh b SR FOnS SF thopronsmabsapriatsghen Sivetianiatcbbt 9 ned
bove, 10 - di h 9. 16 77 f thi onyl
ehlor} de gﬁ%'ds% %é(ﬂﬁﬁ%lo%ég’%%‘f(%%e PB?SS“B%R%( ?ﬁ%& E;r?oilamduﬁtes) it o¥acor i de

were pl acgBtaR6d (e dieRry! t mxture was heated for 3 hours under. the
refluxing conditi on.ﬁgﬁyégtgg?éi ned 15 solution was filtered while the

sol ution wWaaebhakatidt 6f EHg-(bi renovi ng the

sol vent underba reduced p?es(guéﬁee,ﬁﬁlrlliéxQ%)gﬁgﬁg@ng@égg?@gt ﬁ‘é‘ggo#ﬁ?:‘gntrat ed

- sol ution dipbtassiatmbt4¥@phehglathenyDpRenoBhRbAREhAQL]d substance was dried
under a reduced pressure and 6.33 g of a product was obtained (the yield:

469% . 20 The dBipotebsitie 54€2phenlldhiAy)ZhatsayisehRHMAIP %@Qfﬁ\%—

I sophthalic acid and 5-(4-(2-phenyl ethynyl)phenoxy)i sopht hahe aci

di chl or i deb@s W Al @EaEE3.69h A2 imolebewho disvol ved. inthe®emll 8 s Uppor t

that the obtai neq conpounds are_the target conpounds.
[5- (4-(2- EER VAT peddnselable sphstancecwers terg G-y Ghirhtion with

16 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

15  pressure and 6.88 g of a product was obtained (the yield: 96%).
[Preparation of 5-(4-(2-phenylethynyDphenoxy)isophthalic acid (iichloride

- from dipotassium 5-(4-(2-phenylethynyl)phenoxy)isophthalate]
7 Into a 500 ml four-necked flask equipped with a thermometer and a
Dimroth condenser, 15.2 g (0.085 moles) of dipotassium 5-(4-(2-
20  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 an& the
25  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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25 Appearance: white powder Melting point: not found at 320C or ‘g‘? 05
10 mn) 47 0 26 April 2005 1H NVR (400 MHz; DVMSO-dd: 5 13.47 (br;yE

(s, 1H), 7.71 (s, 2H), 7.61 (d, 2H), 7.53 (m 2H), 7.40 (m 3H), 7.13 (d,
2H) 13C- NMR (100 MHz; DMBO-d6): 6 166.12, 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; cm1): 3424, 2826, 2568, 1713, 1589, 1504, 1466, 1419, 1322, 1284,
1241, 1206, 1165, 1102, 977, 846, 758, 691 M5 (FD) (mz): 358.2 (M)

5 e A AT Gy P o e
(CEMSOSRe) ape R PoptE ARTRL T YLRRRTL 100,050
2 St €8P0 kil g T AR S
125, %0, g2 0he veldlhod i Ol 80l s BRAMIARUUR i hoE Dby 18, |
683 M55 ( Flmle(oﬂtal)ned%hd?sdli‘dtanceﬁvaﬁﬂmieﬂ ulded ¥ $éduced 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)phe_noxy)iSOphthaiic 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 .m'g (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 filtrate 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)isophtha]jé 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 (CgoHy,05)]

25 Appearance: white powder |

Melting point: not found at 320°C or lower (DSC; '10°C/min)

47 °



2005

Calculated C 67.20% H 3.08% d: 17.52% 25 Found C. 66.65% H: 2%£
Cl: 17.99% 48 26 April 2005 Exanple 6 [Preparation of dinethyl prt
5- (4- hydroxypheri oxy)i sophthalate] Into a | liter four-necked flask

equi pped with a thernoneter, a stirrer and a dropping funnel, 450 m of
i on- exchanged water, 75 m of a 5 concentrated sulfuric acid and 45.20 g
(0.15 noles) of dinmethyl 5-(4 am nophenoxy)i sophthal ate obtained in

accordance with the same procedures as those conducted in Exanple 5 were

Cemperature of Ao a1 I S R B L8 (AR 25 CL TR a0 r cpar e by
i stil | edovator was Gl 08 s LrERL UM HLGE S Y Bl i cture

was stirred at 13C-NafR€100 MHzPDMISDal,)! ®166.1201 56 @6 B8s 189%9at  100C for
2 hours. The formed precipitates were separated by filtrafion ahd, after a

O ar L 2011163 SATIHIGA. 11 28381208120, NGB!V 1Bl Ydold LT AR ANl

The 15 forned solid substance was separ at ed ratton anddried at 50C
for 1 S5day under a rg98T,e88.9pessure and 23.58 g of a product was obtained
(the vyield: 529%. [Preparation of dinethyl

5- (4-trifluor odBt (e sul L BMdx 9826 RH68) 171Sopssd)alsauc 486, 141 a 1 liter
four-necked flask equi pped with a thernmoneter, a D nroth condenser, a

cal ci um chl ori de tubB823nd28&4,st34y 420621165 19020907, 846)I768) 601 di et hyl

5- (4- hydr oxyph bé opht hal at bt ai ned above, 300 m of dehydrated
tol uene and 16: g)té gmég?régé)s(e G dehydr at ed pyridi ne

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 (C5H;505C1L)]
Appearance: slightly yellow solid
Melting point: 130°C (DSC; 10°C/min)
15 1H-NMR (400 MHz; CDCly): § 8.56 (s, 2H), 7.89 (s, 2H), 7.59 (d, 2D,

7.52 (m, 2H), 7.85 (m, 3H), 7.04 (d, 2H)
13C-NMR (100 MHz; CDClg): § 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; em™1): 3448, 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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were placed and the resultant m xture was cool ed at -30C under sti rf6';§;9rlﬁﬁ)5
To the cooled mxture, 39.50 g (0.14 noles) of anhydrous trifluoro-

nmet hanesul fonic acid was sl owy added dropwi se with sufficient care so 49
26 April 2005 that the tenperature did not exceed -25C. After the addition
was conpleted, the tenperature was el evated at 0OC and the reacti on was

all owed to proceed for 1 hour. Then, the tenperature was el evated to the
roomtenperature and the reaction was allowed to proceed for 5 hours. 5
The obt ai rEﬁampaé;Bl on mxture was poured into 400 nl of ice water and
separated into an aqueous |ayer and an organic |ayer. The aqueous | ayer

was treat diPrepiestiorbyf dinethel Held-gdro Hex'id {sopBthERgelaNd the extract was
conbined with the organic |ayer. The obtained organic |ayer was washed
twice with 300 Imitoot Inditer famendekeed floisk hequibyed onsthmagfIRS b stekf gt e. 10
Fromthe resultant mixture, the solvent was renopved by distillation under

a reduced streesand faﬂuomm@goﬁnmeheﬂﬁ(b rddefcionvesshneged svatdr] 760ni 6pH

hexane, The solid pyoduct separat ed by filtration was dried at 50C for 1

day under ("élnf’ é‘éﬁﬁ S @ckth gupb 4542Q) &1(0dspmeedest ofiadinodthsl rietd-(t he
yield: 869 e ation_ of d|rrethl
5-(4-(2-p %?ﬂ?&’ﬁ %Ps&&ﬁ%’@&ﬁaﬂ@] fGeopdated awdidh wiheh sdmesane

d duct t hat 26 0 0. 06
ol es) of i’ﬁ?ﬁw RPN TheLEa LIPS BREA BB DL estdands used
|0 Bl ace afixttnd b B MhESbocRwalh O ol %eﬁlgg? %%2%’93 dgophthalate

e 5&526%"%%%2?%%*’?'12@2@% R LB B RER, OF i ol Lo Pk ot cpe
and dipot 6.38uoles) 4of( LodRBNWifERY Mth 25 ml of distilled water was added
V 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
15 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]
20 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)isophfhalate obtained above, 300
ml of dehydrated tpluene and 16.61 g (0.21 moles) of dehydrated pyridine
were placed and the resultant mixture was cooled at -30°C under stirring.

25 To the cooled mixture, 89.50 g (0.14 moles) of anhydrous trifluoro-

methanesulfonic acid was slowly added dropwise with sufficient care so
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phenoxy)i sopht hal ate, 5-(4-(2-phenyl ethynyl ) phenoxy)i sophthalic acizg &m% 5
5- (4-(2- phenyl et hynyl ) phenoxy)i sopht halic acid dichl oride were obtal ned. ?é)g
The rappearance and the data of the nelting points, the spectra of 1H NVR,
13CNWVR, IR, M5 and the elenental analysis .of 5-(4-(2-phenylethynyl) 50 26

April 2005 phenoxy)isophthalic acid and
5- (4- (2phenyl et hynyl ) phenoxy)i sophthalic acid dichloride all agreed with
those in Exanple 5 and it was shown that the sane conpounds as those in

Exanpl e 5 tlertetlobtteinrgatird NRUSTR AkedVaPLRSBRELI AfeaGRar SadieRWiddy t he
present invention, aromatic carboxylic acids and acid halide derivatives

t her eof whicaipleted, utlef témperatierer @as nelbedted! af O°CMRAAOIARY SSattdn GRyEoounds
and, in particular, for polycondensed macronolecular compounds exhi biting

excel | ent #ldewed éspsempddordrhdier. Rhemathd yerppentitted whsleldGayar ol tha005
CLAIMS 1. An aromatic carboxylic acid having a structure represented by
general froerutemperatimecmddbe waction (was whlomeidntodpragedsfont 5 haugs.oup
OPr e g o b Paihed Teaction mixtitb was bokred iaia 400 mi of e water 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-
sﬁlfoﬁylomfphenoxy)isophthalate was used in place of 24.73 g (0.06 rﬁoles)
of dimethyl 5-(4-iodophenoxy)isophthalate used in Example 5, dimethyl 5-
20 -(4-(2-phenylethynylphenoxy)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-phenylethynyl)phenoxy)isophthalic acid dichloride were obtained.
25 The appearance and the data of the melting points, the spectra of 'H-NMR,

13C-NMR, IR, MS and the elemental analysis .of 5-(4-(2-phenylethynyl)-
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CCR2 .. (b) RL in general fornmula (a) representing hydrogen ato .
al kyl group or 10 an aromatic group and R2 in general formula (b;nzﬁqﬂ’r112005
repiesenting an al kyl group or an aromatic group. 2. An acid halide
derivative of an aromatic carboxylic acid having a structure represented
by general fornmula (2): XOC XOC 15 .. (2) wherein A represents a group
represented by general formula (a) or (b): -CG=CRL (a) 52 26 April 2005
" CCGR-5RLin general formula (a) representing hydrogen atom an al kyl
group or phHerk§)BsHKthalieuacidn Gl 5-01—@)ﬁﬁé@ﬁeéwr{m}ﬁe&&yngasmm ng an
al kyl group or an aromatic group; and represent’s ‘a hal ogen atom 3. An
acid hal i deididi¢hlatilly elbfgwedaytibtliose darDeanible 5 anidlitaeaosHbhe (e O ai m
2, wherein X in general fornmula (2) represents chlorine atom 4. A process
for produdhagaare coopetinds aathaseyin Examiple Sapsresdntantdoy 10 general
formula (1-1): HOOC C =- G R HOOC (1-1)

5 INDUSTRIAL APPLICABILITY
In accordance with the present invention, aromatic carboxylic acids
‘an'd 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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wherein Rl represents hydrogen atom an al kyl group or an aromatic [ OUBy00s
whi ch conprises: obtaining a conpound represented by general fornugggﬂga:
ROOC C=G-E 15 ROOC (5) wherein R represents a |ower alkyl group and E
represents trinethylsilyl group, hydroxypropyl group, an al kyl group or an
aromatic group, by 53 26 April 2005 reacting a conpound represented by
general fornula (3): ROOC ROOC 5 (3) wherein D represents a group to be
elimnated and R is as defined above, wth a conpound represented by
general formula (4): HC=GE ... (4)C gin E is as defined above; form ng
a conpound represented by general fornmula (6): MOOC C= C (6) wherein R

is as defined above and M represents an alkali nmetal, by 10 treating the
obt ai ned conpound represented by general formula (5) in a

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-R1 - (a) |
c=c-r*

- (o)

'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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presence of an al kali netal hydroxide; and treating the forned CO”P%“A‘&IIZOOS :
represented by general formula (6) wth an acid. 15 5. A process

produci ng an aromatic carboxylic acid according to Claim 4, wherein a
transition nmetal catalyst is used for the reaction of the conpound
represented by general formula (3) and the conpound represented by general
formula (4)..54 26 April 2005 6. A process for producing an aronmatic

car boxylic aci d represented by general formula (1-2): HOOC C=C--R2 HOCC
(1-2) wherein R2 represents an alkyl growp or an aromatic group, which 5

conprises: obtaining a corrp gentled by general formula (9): ROOC

C=CR2 ROCC 10 (9) whereinR reffresents a |ower alkyl group and R2 is as
cofypound represented by general forrmula (7):

RL in general formula (a) representing hydrogen atom, an alkyl group or

defined above, by reactimng
ROOC ROOC :

an aromatic group and R2 in general formula (b) representing an alkyl

group or an aromatic group; and X represents a halogen atom.

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
c=C-R'

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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.. (7) wherein D represents a group to be elimnated and R is as defd nedisgos
above, wth a conpound represented by general fornula (8): HC=C C§§
wherein R2 is as defined above; 15 form ng a conmpound represented by
general formula (10): 55 26 April 2005 MOOC CSC-R2 (1Q wherein M
represents an alkali nmetal and R2 is as defined above, by treating the
obt ai ned conpound represented by general fornmula (9) in a presence of an
al kali metal hydroxide; and treating the formed conpound represented by
general f aeauliag@Eld)mpodiid represaticd by gererdl] #6:856&14 (9): produci ng an aronatic
carboxylic acid according to Claim 6, wherein a transition nmetal catalyst
is used for the reactigmaof the 10 conpound represented by general fornula
(7) and the conpound represented by general formula (8). 8. A process for
produci ng an acid halide dery¥an ve of an aromatic carboxylic acid
represented by general for ! 1) XOC C=C-Rl XOC 15 (2-1) wherein X
represents a hal ogen atom anxs R/ represents hydrogen atom :

-%

ROOC
- (3)

wherein D represents a group to be eliminated and R is as defined above,
with a compound represented by general formula (4).3
5 HC=C-E - - (4)
. wherein E is as defined above;

forming a compound represented by general formula {(6):
MOOC
c=c-Rr
MOOC
N (5))
wherein R! 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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hal ogenati ng agent a conpound represented by general formula (1-1):

Apricl« 2005 HOOC C = CG R1L HOOC (1-1) wherein Rl is as defined above, o
conpound represented by general fornula (6): MOOC C=C-RI MOXOC (6) 5
wherein Mrepresents an alkali netal and RI is as defined above. 9. A
process for producing an acid halide derivative of an aromatic carboxylic
acid according to Caim8, wherein the hal ogenating agent is a

chl ori natig\g AgefcedNfor<prHd GEALT &k a&@ﬁ%i@cél%n%}h&%&%{éﬁw%g@é@f e 10
atom 10. A process for producing an acid halide derivative of an aromatic
car boxyl i qearirdl fozpidadnt®d by general fornula (2-2): XOC C=CG-R~ XCC ...
(2-2) 15 wherein X represents a hal ogen atom and R2 represents an al kyl
group or an aronmati c HOOWp, which conprises treating with a hal ogenating

agent a c=c-r®
O@

HOOC

an al kyl group or an aromatic group, which conprises treating Wthz%é%pré'lgoos
r a

-~ (1-2)
wherein R? represents an alkyl group or an aromatic group, which
5 comprises:

obtaining a compound represented by general formula (9):

c=c-R®
<
- (9)

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

ROOC

ROOC

reacting a compound represented by general formula (7):

ROOC

EReS vAl

ROOC
10 - (T

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 R? is as defined above;

15 forming a compound represented by general formula (10):
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57 26 April 2005 conpound represented by general fornmula (1-2): HOQE _rﬁ'ﬁ%s
HOOC (1-2) wherein R2 is as defined above, or a conpound represented by
general = fornula (10): MOOC C=C-R2 MOOC 5 ...(10) wherein Mrepresents an
al kali metal and R2 is as defined above. 11. A process for produci ng an
acid halide derivative of an aromatic carboxylic acid according to Claim
10, wherein the hal ogenating agent is a 10 chlorinating agent and X in
general formula (2-2) represents chlorine atom 58 ABSTRACT A novel
aromatic carboxylic agmdoseful as a material for macronol ecular conpounds
and, in particular, for pol ¥condensed rracrormjzl)g__cgl_?g conpounds exhi biting

i ivative

excel |l ent heat resistance, @@ t hereof and a process
O

for producing these conpou
wherein M represents an alkali metal and R2 is as defined above, by

-(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):"

XOC
c=c-r!

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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di scl osed. The aromatic carboxylic acid and the acid halide deri vatzk\ge vil 2005
t hereof have structures represented general fornulae (1) and (2), p
respectiwvely, and can be efficiently produced froma dialkyl ester
derivative of isophthalic acid and an acetyl ene derivative in accordance
with the disclosed process conprising specific steps. [ERR] In the above
formul ae, A represents: [ ERR] (R ERR] represents hydrogen atom an

al kyl group or an aromatic group, R ERR] represents an al kyl group or an
aromatic group) and X gRphesents a hal ogen atom

c=c-r'
HOOC
~(1-1)
wherein Rl is as defined above, or a compound represented by general
formula (6):
MOOC
c=c-r!
MOOC

- (6)

5 wherein M represents an alkali metal and R! 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?

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

XOC

XOC |
: - (2-2)

an aromatic group, which comprises treating with a halogenating agent a
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26 April 2005

compound represented by general formula (1-2):

HOOC

O O@CE(}RZ

HOOC
- (1-2)

wherein R2 is as defined above, or a compound represented by general

formula (10):
MOOC

. C=C-R?

MOOC
~(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
chlorinating agent and X in general formula (2-2) represents chlorine

atom.
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