DESCRI PTI ON AROVATI C CARBOXYLI C ACI D, ACI D HALI DE DERI VATI VE THEREOF AND
PROCESS FOR PRODUCI NG THE COVPOUNDS 5 TECHNI CAL FI ELD The present invention

relates o an aromatic carboxylic acid, an acid halide ammmmmwmmwmereof
and a process for producing these conpounds. Mre partigj
present invention relates to an aromatic carboxylic 10 acid ysgful as a

material for macronol ecul ar conmpounds and, in particular, forw..
pol ycondensed nacronol ecul ar conpounds exhi biti ng excel |l ent heat

resi stance, an acid halide derivatj thereof and a pr oceﬁ@(ﬂwﬁ" ﬂ iently
produci ng t hese compounds. 15 BAM&BI{IBTAQNAI‘OWBFIC car ”ummmms
having two carboxyl groups in one nolecule and acid halides ofbhese
conpounds are used as the material for aromatic polyam de resins,

_ _ resins,
Rost ns. hav no o VR EREXPERBEPEEELT o T BRoR o bRKSRERYA cor dance
Fesi'st ance. al ThatEnT AUD 9F0BRS FURPROTCING TR TG REGHINGS;

conpounds and these resins are frequently used for applications exposed to
hi gh tenperatures. As the nmeans of further enhancing the heat resistance,

I ntroducti etting substituents has been attenpted.
Therefore, a material wused for such resins has been desired. 1

The present invention relates to an aromatic carboxylic acid, an acid
halide derivative thereof and a process for producing these compounds.
More particularly, the present invention relates to an aromatic carboxylic

10 acid useful as a material for macromolecular compounds and, in particular,
for polycondensed macromolecular compounds exhibiting excellent heat
resistance, an acid halide derivative thereof and a process fOr.efﬁciently

producing these compounds.

15 BACKGROUND ART

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

20  and used in accordance with the applications.

In general, these resins have excellent heat resistance although
th‘ese 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.



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

I nvention has a first object of providing an aromatic carboxylic acid
useful as a material for 5 macronol ecul ar conpounds and, in particular,
for pol ycondensed macronol ecul ar conmpounds exhi biting excel |l 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 ! t he second obj ect could be achi eved by

ef fi ci ent | Pluisdlii Rl OJ NN EMMBEONN accordance with specific steps.
The present inv tIOE een, conpl eted based on the above know edge. 15
The present inv hﬁ ?Sabf?vd’eglrc’(@)s tatpcesy hemresentr bseption has @ Aast ng a

d .b I 1), wh A
" epr osont sOUk; 86 BTFORE B Bibnp G P A S el Bt & o pbonal feo R .

(a) 2 &CR3cromolecular compounds and, in particular, for polycondensed

macromolecular compounds exhibiting excellent heat resistance and an

acid halide derivative thereof and has a second object of providing a

process for efficiently producing these compounds.

As the result of extensive studies by the present inventors to achieve

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

aromatic carboxylic acid having a specific structure and an acid halide

derivative thereof and that the second object could be achieved by

efficiently producing these compounds in accordance with specific steps.

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

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

general formula (1):

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



(b) RL in general forrmula (a) representing hydrogen atom an al kyl group
or an aromatic group and R2 in general fornmula (b) representing an al kyl
groyp or, an aromatic group; 5 (2) An acid halide derivative of an aronmatic
carboxylic acid having a structure represented by general fornula (2): XOC
XOC ...(2) wherein Arepresents a group represented by general fornula (a)
or (b): -G=CR1L ... (a) & C R 10 ~J .. (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 alkyl group or an aromatic group; and
X represents a hal ogen atom (3) A @eqee for producing an aromatic

carboxylic acid represented b %" general fornmula (1-1): 3 HOOC C=C-R1
HOOC (1-1) wherein RlL_LgpLe hydrogen atom an al kyl group or an
aromatic ‘
| - (b)

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

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

group or an aromatic group;

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

structure represented by general formula (2):

XOC
A
XOC
- (2)
wherein A represents a group represented by general formula (a) or (b):
-C=C-R1 - (a)
c=c-R?

o/
10 , - (b)

R! in general formula (a) representing hydrogen atom, an alkyl group or
an aromatic group and RZ in general formula (b) representihg 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):



group, which conprises: obtaining a conpound represented by general fornula
(5): ROOC C=C-E 5 ROCC (5) wherein Rrepresents a |ower alkyl group and E
represents trinethylsilyl group, hydroxypropyl group, an al kyl group or an
aromatic group, by reacting a conpound represented by general fornmula (3):
ROOC ROOC .. (3) 10 wherein D represents a group to be elimnated and Ris
as defined above, wth a conpound represented by general formula (4): HC =
CE (4) wherein E is as defined above; form ng a conpound represented by
general fornmula (6): 4 MOOC CC-R1L .. (6) wherein R1L is as defined above and
Mrepresents an al kal i H@P&l,, by treating the obtained compound
represented by general formu 5) in a presence of an al kali netal

hydr oxi de; and c=c-Rr: ‘

HOOC
- (1-1)

wherein R! represents hydrogen atom, an alkyl group or an aromatic
grbup, which comprises:
obtaining a compound represented by general formula (5):
ROOC
C=C-E
ROOC
5 (5)

wherein R represents a lower alkyl group and E represents trimethylsilyl
group, hydroxypropyl group, an alkyl group or an aromatic group, by
reacting a compound represented by general formula (8):

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 (6):



5 treating the formed conpound represented by general fornmula (6) wth an
acid; (4) A process for producing an aromatic carboxylic acid represented

by .« general forrmula (1-2): HOOC C=C-R2 HOOC (1-2) 10 wherein R2 represents
an al kyl group or an aromatic group, which conprises: obtaining a conpound

represented by general fornmula (9): ROOC CC-R2 ROOC ... (9) wherein R
represents a | ower alkyl group and R2 is as defined above, by 15 reacting
a conpound represented by general forrmula (7): 5 ROOC ROOC ... (7) wherein

D represents a group to be elimnated and Ris as defined above, wth a
conmpound represent ed bMQ ral formula (8): HC = CR2 (8 5 wherein R2 is
as defined above;

c=c-rR
MOOC
- (6)
wherein Rl is as defined above and M represents an alkali metal, by
treating the obtained compound represented by general formula (5) in a

presence of an alkali metal hydroxide; and

5 treating the formed compound represented by general formula (6)

with an acid;

(4) A process for producing an aromatic carboxylic acid represented by
general formula (1-2):

HOOC

g_} O@ c=c-R?

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

@ o—@ C=C-R

ROOC
- (9)

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

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



form ng a conpound represented by general formula (10): MOOC C=C-R2 (10)
wherein R2 is as defined above and M represents an alkali netal, by
treating the obtained conpound represented by general fornula (9) in a 10
presence of an alkali netal hydroxide; and treating the formed conpound
represented by general formula (10) wth an acid; (5) A process for
produci ng an acid halide derivative of an aromatic carboxylic acid
represented by general. formula (2-1): xoC C=C-R1L XOC 15 ... (2-1) wherein X
represents a hal ogen atom and Rl represents hydrogen atom 6 an al kyl group
or an aromatic group, conprises treating with a hal ogenating agent a

conpound represented by genexal fornula -1),D HOOC C = G Rl HOOC (1-1)
wherein R1 is as defined abr %cod represented by general 5

formula (6):

ROOC

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?
0@

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

MOOC

MOOC
-(10)

treating the obtained compound represented by general formula (9) in a

10  presence of an alkali metal hydroxide; and

treating the formed compound represented by general formula (10)

with an acid;

(6) 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,



MOC C=C RL .(6) wherein Mrepresents an alkali netal and RL is as
defi ned above; and (6) A process for producing an acid halide derivative of
an aromgtic carboxylic acid represented by general forrmula (2-2): XOC 10
XOC CC-R2 (2-2) wherein X represents a hal ogen atom and R2 represents an
al kyl group or an aromatic group, which conprises treating with a

hal ogenati ng agent a conpound represented by general fornula (1-2): 7 HOOC
HOOC C=C-R2 (1-2) wherein R2 is as defined above, or a conpound

represented b neral fornula MOOC CG=C-R2 (,10) 5 wherein M
repr esent s %rglkgﬁaﬁrpune?raﬁnaﬁﬁpméﬂ? Lrupg rhigbcompriges treating with a

halogenating agent a compound represented by general formula (1-1):
HOOC
c=c-r
HOOC
(1)
wherein Rl is as defined above, or a compound represented by general
5 formula (6):

MOOC
c=c-r!

MOOC
- (6)
wherein M represents an alkali metal and Rl is as defined above; and

(_6) A process for producing an acid halide derivative of an aromatic

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

XOC
c=c-Rr?
O O
oC

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

compound represented by general formula (1-2):



THE MOST PREFERRED EMBODI MENT TO CARRY OUT THE | NVENTI ON The aromatic
carboxylic acid and the acid halide derivative of the 10 aronmatic
carpoxyl,ic acid are novel conpounds which are not described in Iliteratures
and are represented by general fornula (1) and general fornula (2),
respectively: HOOC HOOC 8 XOC XOC ... (2) In the above general fornulae (1)
and (2), Arepresents a group represented by general fornmula (a) or (b):
-CCGR (a) CGGR25\!I/ ... (b) wherein RL represents hydrogen atom an

al kyl group or an aromatic_ group and R2 represents an al kyl group or an
aromatic group. In ge C forml a (2), X represents a hal ogen atom The
aromatic carboxylic acid represented by _gepe a=6erful a (1) 10 includes an

aromatic carboxylic acid renteg braI formula (1-1): HOOC CC-R
HOCC

HOOC
- (1-2)

wherein R2 is as defined above, or a compound represented by general
formula (10):

MOOC

- c=c-r®
O@
MOOC

-(10)

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

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

HOOC
(1)



(1-1) wherein Rl is as defined above, and an aromatic carboxylic acid
represented by general formula (1-2): 9 HOOC HOOC C=C-R2 (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 fornula (2-1): XOC CC-R1l
XOC 5 (2-1) wherein RL and X are as defined above, and an acid halide
derivative of an aromatic carboxylic acid represented by general fornula
(2-2): XOC C=C-R2 XOC . (2-2) wherein R2 and X are as defined above. 10 It
is preferable fromthe sX@lpoint of the practical use that the acid
hal i des of aromatic carboxyl N¢ acids represented by general fornulae (2-1)

and (12-2) are acid chloride tives represented by general fornulae (2-
A

XOC
- (@)

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-R?

]
5 - (b)

wherein Rl represents hydrogen atom, an alkyl group or an aromatic
group and R2 represents an alkyl group or an aromatic group. In general
formula (2), X represents a halogen atom.

The aromatic carboxylic acid represented by general formula (1)

10  includes an aromatic carboxylic acid represented by general formula (1-1):

HOOC
c=c-r!

HOOC
- (1-1)

wherein Rl is as defined above, and an aromatic carboxylic acid

represented by general formula (1-2):



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 10 phenyl group,
napht hyl group, anthryl group, quinolyl group and quinoxalyl group. The
process for producing these conpounds will be described in the follow ng.
5 The aromatic carboxylic acid represented by general formula (1-1) and

the acid halide of an g) tic carboxylic acid represented by general
formula (2-1) can be 6%([3 d in accordance with thg foll ow ng route. ROOC

D+HC=C-E ROOC (3) (4) C= C ROOC 11-CC RECSR5 XOC C=C-RL - - ~.
C=C-RL XOC 10 o

HOOC
- (1-2)

wherein R? 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):

XOcC |

c=c-Rr!
XOoC
5 | ~(2-1)

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

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

XOC
c=Cc-RrR?
O @
XOC

wherein R2 and X are as defined above.

- (2-2)

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 RZ in general formulae (1) and (2) include alkyl groups such as

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

10



In general formula (3), D represents a group to be elimnated. In general
formulae (3) and (5), R represents a |l ower al kyl group and preferably
methyl group. In general fornulae (4) and (5), E represents 15
trimethylsilyl group, hydroxypropyl group, an al kyl group or an aronatic
group. In general fornula (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 eferably chlori tom 20 Th i al kyl ester_ conmpound of
i sopht hal ﬁ{:he 14 fég?:egmlﬁgwﬁygr%e@atﬁyglr 5P EP( 3ywinglyihigzaup hand

5-positio ne ring is substituted with the group to be
eIininategnggg%ﬂgégﬁgégby D and the conpound represented by genera

formula (4) inphi6RR08 5 . | ene is substituted wth roup
represented by E a?e usegﬂagfotqﬁ%l%gg%%r% n%()%fsewgl be ‘iﬁ‘?&“gﬁéjlﬁg‘%‘gd to the
coupling ifeRewim and the conpound represented by general formula (5) is
obtained. It is preferable 12 that a catalyst is used in the coupling

ti P d, Rk t ) & )
reactifn an e axeiatie, cakb6AH1 Heid réﬁre@erlitééfb%} ?gﬁé‘rﬂ%?{nu?#gz 12; D,

pal | adi um can be used. As the group to be elimna represen

group el i mndatledaeidshalydd obantdrenautinediboxylic agidYerraSes@dhy E?néx%q‘:“ on in
t he presence of Ehe above catalyst is 5 preferable. Exanples of the group
to be el i Aprauta(3-hheanibe paoduged inot aosdsnmwith thefollowen@iewee. chl or i ne
atom brom ne atom and iodine atom and trifluoromethanesul fonyl oxy group.
As the substituent represented by E, a group working as a protective group
can be used and preferable exanples of such a group include trinethylsilyl
group and hydr oxypr opyl

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

11



10 group. Exanples of the substituent represented by E include aromatic
groups and al kyl groups. Exanples of the aromatic group include phenyl
group, naphthyl group, anthryl group, quinolyl group and qui noxalyl group.
The al kyl group is elimnated fromthe carboxylic acid ester group in 15
this conpound in the presence of an al kali netal hydroxide and, at the sane
time, the protective group is elimnated when the group represented by E
is the protective group in theV¥a@fqund represented by general formula
(5). Thus, an alkali metal salt of ayde(ivative of i sophthalic acid
represented by general—formila (6) @ gﬁ ﬁll 20 The aromatic
carboxylic acid represented by gene Ta-(1° be obtai ned by
treating the alkali netal salt of a derivative of |sophthalic aci d

h an acid. The acid halide

| ori de rivative represented by

represented by general formnul
derivative and preferably the aci d

general fornula (2-1) can be obtaifed by treatixg the alkali 25 netal salt
of a derivative of isophthalic i d represented general fornula (6)

wi th & hal ogenating agent and greferably with a chNgrinating 13 agent. In
t he case of the dial kyl est of isophthalic acid represented by general
formula (3) in i he 5-position on the benzene ring is substituted
with the group \rhgtﬁ% Sent ed by D, when the group toXEC5 elin nated

i or onet hanesul f onyl oxy group, Ya—di al kyl ester of
' alic acid [formul é=i?:_clbéfli ned

1 y “ester of 5-hydroxyi sop
HOOC - X0C

10 (1-1) | | (2-1)
In general formula (3), D represents a group to be eliminated. In
general formulae (8) and (5), R represents a lower alkyl group and
preferably methyl group. In general formulae (4) and (5), 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 (3) 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 és the

25  starting materials and subjected to the coupling reaction and the

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

12



acid [formula (11)] with trifluoronethanesul fonic acid anhydride [fornula
(12)] in accordance with the follow ng reaction equation: 10 O+ (CF3S02)20
- -~ }-0OS@RCF3 ROOC ROOC (11) (12) 15 wherein R represents a | ower al kyl
group. As shown in the follow ng reaction equation: 20 HOOC (13) 25 CuBr
HOOC (3-1) NH2 -f- HD 1-f- NaNO2 -4. N2+D 1- HOOC HOOC (15) D (14) ROOC
(3-2)
that a catalyst is used in the coupling reaction and, for example, a catalyst
of a transition metal such as palladium can be used. As the group to be
eliminated represented by D, a group eliminated easily from the aromatic
ring by the coupling reaction in the presence of the above 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 tljiﬂuoromethanesulfonyloxy 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 E 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
isophthalic acid represented by genei'al 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 chlorinating

13



14 wherein D1 represents a hal ogen atom and R represents a | ower al kyl
group, an isophthalic acid (15) in which the group to be elimnated is a
hal ,ogen ,can be produced using 5-am noi sophthalic acid [formula (13)] as
the raw material in accordance with the Sandneyer reaction which 5 proceeds
via a diazoniumsalt [formula (14)]. Then, a dialkyl ester of isophthalic
acid represented by fornula (3-2) in which the group to be elimnated
represented by Dis a halogen is easily obtained by converting the
carboxyl i gg@gg.d into an al kyl ester. Enbodiments of the processes for
produci ng the aromatic carboxylic 10 acid represented by general formula

(1-1) and the heitHe halsk & @R LV t. ropatic,carboxylic acid
represented by generalS f or nul gfé?*illétgﬁ of lg‘gpl%é’é’g‘%r?‘ﬁécrepﬁeqemed&w owi ng.
As an entgahierahtfoumiulg €)diml Whichether = hronpi sophthalic acid [D=Br in
formula (3)] ;cﬁd‘&3°”‘ um hydr obrom de [ D é’ﬁ’r@l% il eRZ§Ng Jing sisgpt aj ned
by the reathstidnted withnitheigoppt fairosermedpl f 1 dropronmic acid
and sqodiumnjitrite. By the react?%% of the gb?%?%ggn %%%éﬁg?p % €cupr ous
broni de, Sminajed g@meisentgadnélyaﬂladsaﬂdﬂﬁord&ﬁ@ﬁi&ﬁ%@ﬁﬁ%ﬁ?fo%& gﬁi&i [D1=Br in
formula ( ShJ i s obtained. Then, under the atnosphere” of”a i rar f gas such
as nit r oJBATEYA egber tpéiyouemethdnesatfofploxlyispdithiBe ﬁéﬂe[]qiolinglufah@_pr esence
u

of an acilgjecs Cﬁ%&ﬂ éat such &sy sulfuric acid and the resultant mxture is
heat ed undef® PREIPES REPstgTrcAbioni ofie didlkybestercaf 5-hydralesoitagac bet ween
the | ower, I he. carhoxylic acid_and the dial kyl ester of

5- br onoi Sgﬁﬁﬁg‘?ﬁuég 3 Y‘éﬁﬁ‘ﬂ%@ﬂ%ﬂ%%@n@pﬁd@ sulgtrirade) frmbata t hi s
reacti On(12) ih 0B elabld Wi thE ol i EL;l Sohol. i s

10 .
ROOC ROOC
OH + (CF3502)20 — 0SO2CF3 :
ROOC ROOC
(11) (12) (3-1)
15
wherein R represents a lower alkyl group.
As shown in the following reaction equation:
HOOC , HOOC
2 QNH2+HDI+N21N02 ad Nz"DI™
HOOC HOOC
- (13) (14)
05 | HOOC ROOC
CuBr | ZARAT B D!
HOOC ROOC
(15) (3-2)

14



25 used in a greatly excess anobunt so that the equilibriumof the reaction
shifts to the side of the product. It is preferable that the |ower alcohol
is,15 R, distilled in advance so that the amount of water in the reaction
systemis decreased. \Wen a dialkyl ester of :
5-trifluoromet hanesul f onyl oxyi sophthalic acid _ _
[D=trifluoromethanesul fonyl oxy group in formula (3)] is used, a 5 dialkyl
ester of 5-hydroxyisophthalic acid [formula (11)] and a base are dissol ved
into a soly -78 to _10C,

i Ql ed
trifl uoroﬁ@ﬁ%ﬁl’élﬁﬂ;%r%gs !fjgl t 3%3%1%’5'@8% ggauﬁar%rz?]qnt%a dﬂﬂ@? aélémlttheb t
' ' ' o0 abou
the bot 11 R8I A BrbBBARE ot o Sin, SRR The dinub: toabe iebmimatedbas | i o
' i . Ut i i d bef th
addi 11 on_ dyen ERACh Mool LERE b A B nrRhalif sSRLHRER A LD on 1 s
an  exot hgh@l gaweachicRthlag: addedaridee v&i?ﬂpﬁ{dqatggx?ddﬁéﬁe%e%aé ri]frh;vgﬁgzzlsi bility

- descri bed above, the reaction proceeds rapidly an ere’rs

Lhat bBNpiptgeddds b solieminikakesltPltaafula 118y, (TReh! BOallIEyf SRR &N

product thus obtained by the conventional operation of separati

the extradsephthabi¢ atid pimesestedabptfonmnula t(Be2)dirdkiiibh adeeirdfp to be
5-trifluoromet hanesul f onyl oxyi sopht halic acid can be obtarned. The

obt ai ned ediminated représenited thiyeD ipur hdlogdniia easilprobesinedst Bonwi@tinge
recrystallization or the colum chromatography. It is preferable that
trifl uor orfBecankexsliconsid inte analkylestes i s used
Embodiments of the processes for producing the aromatic carboxylic
10 acid represented by general formula (1-1) and the acid halide derivative of
the aromatic carboxylic acid represented by general formula (2-1) will be
described in the following.
As an embodiment using a dialkyl ester of 5-bromoisophthalic acid
[D=Br in formula (3)], diazonium hydrobromide [D1=Br in Formula 14] is
15 obtained by the reaction of 5-aminoisophthalic acid [formula 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, under
the atmosphere of an inert gas such as nitrogen, argon and helium, a lower
20  alcohol is added in the presence of an acidic catalyst such as sulfuric acid
and the resultant mixture is heated under the refluxing condition.
Esterification takes place between the lower alcohol and the carboxylic
acid and the dialkyl ester of 5-bromoisophthalic acid [D1=Br in formula (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



in an anount by equivalent 1 to 1.5 times the amount by equivalent of the
di al kyl ester of 5-hydroxyisophthalic acid. As the base, tertiary am nes
haw ng no active hydrogen are 25 preferable. Exanples of the tertiary

anm ne include pyridines such as pyridine and nethyl pyridine and
trial kyl am nes such as triethylanmne 16 and tributylamne. It is preferable
that the tertiary amne is used in an anount by equivalent 1 to 1.5 tines
the total anount by equivalent of the dialkyl ester of

5- hydr oxyi i n fl uoro sulf cid anhydride. 5
Exa)r/rpl esyo Qléﬁgic}la?d s@lﬁﬁ’é 0%9}19 Hgﬁ’lﬂg‘é’é% grea 8RB,

et hers andyhaboggnat ed hydrocar bons which are inert to the reaction such
as benzene, toO ene n- hexane, cycl ohexane, petroleum ether, ethyl ether,

Letrahydr of ur amyidhc | QLAREE B8RS of-o- ol GORL AR ARG ARk ALGLo ™ The

solvent may be used singly or 1n conmbinatiron of TWO oOrf Hé anmount

of the sola&@t[Dsumaoﬂwéth%b@ﬁifanﬁbﬂyt@% Vg oMl Ea (9] PIe Q n the
gnesuf n

solvent, side reactions with trifluoroneth onic acid a rifde of

the react idiglkydageei of d<Bgdrddydésphanglit hei@{fosalulhe(d ?1] aﬁdagr%r Z"} Y i

equi val ent _of the reacting species in the reaction change

i s pref er aibsolvédhintohe sahvendr ofe thé resliltant sohutitiedosled tahat78 fie1ev@unt  of

water is known in advance and the above conpound is used in an anount

gr eat er tH‘falfﬂllqii'@meﬁb@n@‘mlﬁaucaﬁmbmnhydmdeh&brmhba 4b2Nns addddhendaheal use

S SUItab| ad uste 3 the process for obtaining the conpound,

represent Saﬁtg} aye F@Pm%d(%t)a temperpturoin thovange of0°€btealrat by the

coupling ﬁa(ﬁ 1ﬁxqgogomp of the solvent. The time of the reaction is not limited.

10  Inthe above reaction, the reaction solution is cooled before the addition of
trifluoromethanesulfonic 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



20 di al kyl ester of 5-bronvisophthalic acid or the dialkyl ester of 5
trifluorosul fonyl oxyi sophthalic acid obtained above and the conpound

obtai ned by substituting one side of acetylene with a protective group
represented by E or an al kyl group or an aromatic group represented by E
which is represented by general formula (4) in the presence of a catalyst
25 under the atnmosphere of an inert gas such as nitrogen, argon and helium
at a tenperature in the range of about 20 to 150C. The time of the above 17

i i . icul arly.lim . Tk 1d , ted_h gener al
formil a (sindHobEs it at s b%”?%ﬁé’wﬁgt%ﬁatméﬁﬁéﬁﬁi%ﬁglgéﬁgw:sf@g%ﬁeg “as

i bed . t .Se at,i suc ;
Lot cc pi ¢ S0t by ARORRLE | BN B i BRRE R HERLFBy et B Hhco i ¢ h

th ol umm, r L |y, r The
corGrpgung o%fagli&%ggg%s gﬂarggktlﬂrt?tx :yir:\sg)b%&?\%ﬂééf e ofaq{aacgt y gﬁ%ﬁ\?\ng?%%%r‘ﬁ%%? ective

group reprgsidrirdtydeidds which is represented by general fornmula (4) is not
particularly limted as long as the protective group E can be 10 elim nated

wi th hydroxi de Hkampled kalfi ties alsolvidritmeinalhdd | YArdaeitié €y drBcafogh t he
protective group is trinethylsilyl group and 3-nethyl-I|-butyn- 3-0ol in
whi ch t he hyditoeathors, gtlrans arsl hytbgenytudhydrogashonsayBichr ffcsiap & thén
calculation, it is sufficient that the anpunt equivalent to the conpound
r epr esent exagjiogemehais emzenk atal8yne,sn-herahe, dpulehiexané,tpdtsolpusi esheb) e t hat
15 the anount by equivalent is adjusted within the range of 1 to 2 tines
t he armurﬁtT‘B@ ether,vigteahy dpferan, cdighloremetkane shidtdichlproyetband sndr nul a
: i can proceed c letely,

(3) sot h(ﬁho}'o granea&Ihleosnolvent gnay e use rIs?ngly oryin combination of two or

10 more. The amount of the solvent is not particularly limited.

When water is present in the solvent, side reactions with
trifluoromethanesulfonic acid anhydride of the reacting reagent takes
place and the actual relative amounts by equivalent of the reacting species
in the reaction change. Therefore, it is preferable 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 coupling reaction of the
20 dialkyl ester of 5-bromoisophthalic acid or the dialkyl ester of 5-
trifluorosulfonyloxyisophthalic acid obtained above and the compound
obtained by substituting one side of acetylene with a protective group
represented by E or an alkyl group or an aromatic group represented by E
which is represented by general formula (4) in the presence of a catalyst

25 under the atmosphere of an inert gas such as nitrogen, argon and helium

at a temperature in the range of about 20 to 150°C. The time of the above

17




In general, the catalyst systemis not particularly limted as long as the
carbon-carbon bond can be fornmed. A catalyst system conprising 20

di chl orgbi s(tri phenyl phosphi ne) pal | adi um copper iodide and triphenyl
phosphine are preferable. The anpunt of dichlorobis(triphenyl-
phosphi ne) pal | adiumis not particularly linmted. It is preferable that

di chl orobi s(tri phenyl phosphi ne)palladiumis used in an anount in the range
of 0.1 to 1% by nole based on the anmount of the conpound 25 represented by

Qi val entripe ARG ey buldst P SRR T R D FBo VB mbesfie Bt of
amount by Sereb BR3P LA HZOhAt T S AR e e ion et ™7

equi val ent ' i riphen i pal i t sq| vent
uged for t(};o(;cgg%%avgyr graegglgél(,l %n amwgggbqggﬁggg%@seﬁl%gm%e ecrh ab_se SO
that the cainebitragionagid %Ptéciﬁft_ﬁmh.ed Phe Cbtath édiﬁpél?ﬁdmﬂlagaq)led' .
Exanpl es of the solvent include diethylamne, butylamne, tertiary amnes
such as t rpwtifigd anime asedrdandeut Wiahi neh@ndedlufld C cHFbRRS0SHEhyAS orPYr i di ne
and piperidine. The solvent may be used singly or in conbination of two or
mor e. The morystallidatione wdereemwcessmrpot particularly 10 limited. It is
preferable that the anmount by weight of the solvent is in the range of 2
to 50 tines theTlae?rmmvouydwbtgmedgiy suhstitationg eie side df acefylehemdth @ t hat
the solvent is distilled in advance so that side reactions and B
deact i vat iRFRtftIVergroppingpyetended byle ywdviele is rapresented hycgenerabforamlai ni ng

[ . the.i hthalic 15 acid derivative_represented b
Goneral -1 AT BogaTartisAlatly R BelJgRe o the protective stoup 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-
3-0l in which the protective grouﬁ 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 preferable.  The amount of dichlorobis(triphenyl-
phosphine)palladium is not particularly limited. It is preferable that
- dichlorobis(triphenylphosphine)palladium is used in an amount in the
range of 0.1 to 1% by mole based on the amount of the compound
25 represented by general formula (5) and that triphenylphosphine is used in

an amount by equivalent in the range of 1 to 20 times the amount by

18



obt ai ned by deal kyl ati on of the carboxylic acid ester by treating the
conmpound represented by general formula (5) in the presence of an alkal
metal hydroxide in a solvent and sinultaneous elimnation of protection of
et hynyl group when the group represented by E in the conpound 20
represented by general formula (5) is a protective group such as
trimethylsilyl group and hydroxypropyl group,. The tenperature and the
time of the reaction are not particularly limted. It is preferable that

A RS R e IR LR R ARl
28 e OB Ao S SRS BL SR e i B T 500l B s ven
oLkl 19 L hvafls Bt A0k AORCH IR hOLAGH ARt o oot o0 B
pot 1 um Y ot U Ky MR 6 B Sl iR § 7201

t he amsuntpréferalé yatledy thercatBlyRic 1@hclibs is praas Ef&t@ﬁﬁgﬁ} ¢3¥m%8”er al

formula (5). The solvent for the reaction 1s not particu Imted as

| ong as t heeid.soExentplesofithe sslvest dicladadidthglavhine, Rinkidl! v ,

hydr oxi de. Al cohol - based sol vents having a great solubility for alkali

met al  hydramindssswhots trsethylaveitmand fribubylaeline buidadyelic ansinkes @peRp@N0!l  are
preferable. The anount of the solvent is not particularly Iim teql. From

t he standpdiridingf ape pipgsidieess oFhe heolypnt amiayn be tused mimglyr afrl dnt hat t he

t by weight is in the range of 5 to 50 tines the anount by weight of
? Lne)u(r; orrpglﬁ’ﬁﬂlbqnatwn of two or more.g The amount of the solvent is not particularly

10 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

15  acid derivative represented by general formula (6), a reaction product is
obtained by dealkylation of the carboxylic acid ester by treating the
compound represented by general formula (5) in the presence of an alkali
metal hydroxide in a solvent and simultaneous elimination of protection of
ethynyl group when the group represented by E. in the compound

20 represented by general formula (5) is a protective group such as
trimethylsilyl group and hydroxypropyl group,. The temperature and the
time of the reaction are not particularly limited. It is preferable that the
temperature is in the range of the room temperature to the temperature of
refluxing of the solvent. The crystals formed by cooling the obtained

25  reaction product are separated, washed with an alcohol-based solvent such

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

19



represented by general formula (5). Is The aronatic carboxylic acid
represented by general formula (1 - 1) of the present invention can be
obtai ned by dissolving the alkali netal 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,
sul furic acid and nitric acid until the solution 20 beconmes acidic,
preferably, until the pH becones 1 separating the obtained precipitates

[ hj t ed tates. | t S
o7 of er abr coeRal YU ARt atls" Aol R RRH oepenied b sarissal si de
reactions ﬁ&m:‘ﬁﬁ (8;%%91519 o'B%ﬁl' n such as addl tion and polynerization at:\

occasi onal ce Whent e conmpound is exposed 25 to a strong acid

for a long tineag Td?l% QB& fiﬁ‘éﬂa@%ﬂ?@k}ﬁa‘t :#cﬂaﬁéqux %yl Hﬁ %ﬁ“&ﬁh be

represented by 20 general fornul e pre ent o mva

obt ai ned byydreatdd age Bté‘lﬁraﬂilléa' It EpRifesalb tﬁfat the st bR bl fivd ‘h'f

derivative obtained above [formula (6)] with a hal ogenatl ng agen

t enper &t uref the alkelinasgd lofdrogieuis 3)t1h§bs7ﬂfeCam@uﬁt 99! &flivalent s 'rﬂ&ret he
hal ogenating agent in an excess 5 anpunt as the solvent, renoving t

sol vent f rafrbheompauid mepresastetliblyngemiral foreuleeShi ng t he obt ai ned soI i d
product with the solvent and recrystallizing the washed product. In place
of the alkali rEeasolyant f@ftheri@actlgnp&nhapantwmlladlydhmmedtawbnmt&ﬁeent ed by
general formula (6), the aromatic carboxylic acid represented by general

formul a (EoiVerHdy Nt ansester reagting matih she gdkali inmetahderdroxidei oAjdohokd i des
ﬁg? og)e(ﬁl’;l%/ !l}?&alglﬁgﬁ{eq%g ?xaivﬂngé %r@?%t: se'\olu‘;)rﬂny or aﬂ;[ahb me\ilzfll hybtirogzdetsr:s?lch 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 a strong acid for a long time.

The acid halide derivative of the carboxylic acid represented by

20



2 times the amount by weight of the alkali nmetal salt of the isophthalic
acid derivative represented by general fornmula (6) or nore. There is no
upper limt in the anount. \Wen no solvent is used, the hal ogenating 15
agent may be used in a greatly excess anmount such as an anount by

equi valent 10 tinmes the anopunt by equival ent of the above conpound or
nore. The solvent is not particularly limted. Exanples of the sol vent

i nclude aromatic hydrocarbons such as benzene, toluene and xyl ene, 20

hyd b h h . | oh . I . ,

T ooenarmeRshdeaD D e TSRS SRR RaacEe BRRE B e B b

t et hl qri d 2-di ghl t hl T I b

fdh A eévﬁaléa T nﬁa;iﬁ AR PR Bl RS pe SeB Fhovar sl
ain . | ratiy ol e salt

' the angoR TR0 SaHE EIokBLi e (ERRE SR Eimplr ORE AT b BaRHL 21,0

pyridine d’@ﬁthﬁt@@}ged ih% REIQERE Br Widthd BRE haRigenating Ak bxskon

i nhi bitor such as hydroqui none and hydroqui none nononet hyl ether nay be

added 5t 0 HHPRACSS fHRCsHIGEMBeTFin®Bhalsolviat fobythd rdRiltadmdneabliohr eati ng
the aromatic carboxylic acid represented by general 5 formula (1-1), which

i s obt ai naiktiyet reashing the ebfadhed nedled mmdiucbf withe theseplvehal andaci d
derivative represented by general fornmula (6) with an acid, wth the
hal ogenattienyskgBiving the vshedimupiuet. ddninlace oftheoplkebaneted sblt ofgbecr al
formula (2.1) can be. obtained. As the hal ggenating agent chl orinating
agent is igepitihalia @did oderivative arapsesenteds byheeperal: ifermulss 3.6), 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 halogenaitihg 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 amount such as an amount by
equivalent 10 times the amount by equivalent of the above 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 solvent
can be used in a desired amount relative to the amount of the alkali metal
salt of the isophthalic acid derivative represented by general formula (6).

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

and pyridine may be added to promote the reaction.

21 °



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 ROOC (1 1) OH+F (16) NO2 (17) NO2 NH2 ROOC (7) HC =C-R2

ROOC (9) C = CG-R2 (19) ROOC ROOC OH MOOC

10

(8) ROOC

A polymerization inhibitor such as hydroquinone and hydroquinone

monomethyl ether may be added to suppress the polymerization at the

ethynyl portion.

By treating the aromatic carboxylic acid represented by general

formula (1-1), which is obtained by treating the alkali metal salt of the

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.

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 following

route.

22



XOC. HOOC XOC (2-2) C=CR2 HOOC (1-2) (10) (18) C=CR2 CCGR2 23 In
general fornmula (7), D represents a group to be elimnated. In general
forimulae (8), (9), (10), (1-2) and (2-2), R2 represents an al kyl group or
an aromatic group. In general formula (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 | ower alkyl
and preferably nmethyl group. By the reaction of formng the ether bond
bet ween the dial kyl ester of 5-hydroxyisophthalic acid represented by
formula (11) and fluoronitrobenzene represented by forrmula (16) as the
starting mrbexg al s 10 using a base such as potassi ungggcbonate and sodi um

gr oup

carbonate, the al kyl est NO3- (ni trophenoxy) i sopht hakic aci d NO,
represented by ba + K n be j . eati } nc(i)
wi th pal | adi umyaefi ve carb r platinumactive carbon er the
atnnspheremmbodgfogen or q%6}reat|ng ROOC a7
ROOC ROOC
D - NH;
ROOC () ROOC (18)
ROOC
OH
o
(8)
ROOC
(19)
ROOC MOOC
C=C-R? C=C-R2
ROOC ©) MOOC (10)
X0C "HOOC
: C=C-R? C=C-R?
XOoC HOOC

(2-2)
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15 this compound with tin or tin chloride under the acidic condition, the
di al kyl ester of 5-(am nophenoxy)isophthalic acid represented by formla
(18) can be obtained. By diazotization of this conpound by addi ng sodi um
nitrite in an acidic solution, followed by addition of potassiumi odide,

sodi um i odi de, 20 copper bron1de or copper chloride, a dialkyl ester of

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

5- (bronnphenoxy)isophthalic acid or a dialkyl ester of

Seﬁé?gf’r?ﬁﬁ‘ﬁﬂf’?‘?ﬁ% A ik laaﬁz gr%‘@}r%?o'ﬁ%e BFRF IEER PR RRED F Ly o
trzin
!t?leacgﬁ{)g%%g repr esent eﬁby t OI’I’TU 2)2%11@%2 ?&mﬁ%ﬁgum nl%}’l%l%%gﬁ O:/\Bd gy

heating e APladbic2rABTPIMNLoNOAL OARAE (1 MOAUI:bidtts  diRMKY! ester
t

of 5-(hydroxy- phenoxy)isophthali aC| 'S nmpound represented

by fornmul anetal9) Ths gehéml NemiEy Q§¢29?r D] '@ﬁ%és‘éﬂt@a tﬁ‘él@g&ﬂwd yath

trifluoro- methanesul fonic acid anhycfrlde di al kyl er of 5-(trifluoro

5 et hiinepuefeoallycchlptina axyhi sdptthbsd genaal Gorxﬁ\:dillla@th ®ptéRnto anewes
represented by general formula (7) in which the group to be elimnated

r epr esent adkyyeroupsand prefexabdyrenétiyé goodmny| oxy group, is obtained. In
accordance with the same procedures as those described above, the conpound

represented by Byethe eactionmfi farmong she eteeroband helavasn theediadBykestpt i ng
and the. cBhpOURHAFa B hEbe byAGancrarer O ARl aby &) DFRWA L orndi de. of
U yh%orom%ro%%%szterlle lf'tegzqes\emnEed tby foglrn(l)llllg (ié\)o gse %ﬁg ts%grt?ng In_?)ga.tenals

10 using a base such as potassium carbonate and sodium carbonate, the
dialkyl ester of .5-(nitrophenoxy)isophthalic acid represented by 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 represented by formula
(18) can be obtained.

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

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

25 As another process, by diazotizing the compound represented by

formula (18) with sodium nitrite, followed 'by heating the obtained
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Exanpl es of the group represented by R2 include aromatic groups and al kyl
groups. Exanples of the aromatic group include phenyl group, 15 naphthyl
group, anthryl group, quinolyl group and qui noxalyl group. Exanples of the
al kyl group include ethyl group, propyl group and butyl group By
deal kyl ati on of the carboxylic acid ester group by treating the above
compound wi th an alkali metal hydroxide, the alkali salt of the 20
isoplithalic acid represented by general fornula (10) can be obtai ned. By

treating ichbmpdud iuniirabnsalcidief condifions oRh8lAkIC dedd I BMAydFSR-esent ed
by general fornula (10) with an acid, the aromatic carboxylic™ acrd

repr esent ghiengxyksaptethatioravid aviiith2s gdencdmpotidireprbseBYed hgaforAflat he
above alkali metal salt with a hal ogenating agent and preferably with 25 a
chlorinat (hQ) dgeohtainéds aByd stérifleatden i ofatthise compdupdefeithbinflibe-aci d
chloride derivative, represented by general formula (2-2) can be obtained.
25 Enbodi mestbangsulfpmicpr aeids sanhydrideduei ndialkd aestemt icf géh(tnbﬂybﬂoe ?ci dh
represent ed eneral formula (1-2) and the _acid halide derivative of the
argrrat$c &8 y%kgﬁvlfowlpaypb@m@@ 1wophthaliqeanidal whishmis athe - ymppund be

of "5+ (i t FORIRERBYSH | titeh dpietulac 0 o Bal Ah8 GI0yb! o Wl AmpiEayodan be
o5L1 10 kRt L8 s By AT e 2 ¢
ilijfrgt ﬁfll N ZNE)SIr !rt%ltl %%deafn%%d"@ g?ldn&%;% H_fgl!’llsgg{;@%&el%g% ?lrh%s%ﬁ%es&ié)ggn%léov& a base
such as peh@esmpBusd’ RPP8éhtdby general formula (9) can be obtained by the
10  coupling reaction of the dialkyl ester compound represented by general
formula (7) and the compound represented by general formula (8) in which
one side of the acetylene is substituted with the group represented by R2.
Examples of the group represented by R2 include aromatic groups and
alkyl groups. Examples of the aromatic group include phenyl group,
15 naphthyl group, anthryl group, quinolyl group and quinoxalyl group.
Examples of the alkyl group include ethyl group, propyl group and butyl
group.
By dealkylation of the carboxylic acid ester group by treating the
above compound with an alkali metal hydroxide, the alkali salt of the
20  isophthalic acid represented by general formula (10) can be obtained.
By treating the alkali metal salt of the isophthalic derivative
represented by general formula (10) with an acid, the aromatic carboxylic
acid represented by general formula (1-2) can be obtained. By treating
the above alkali metal salt with a halogenating agent and preferably with
25 a chlorinating agent, the acid halide derivative, and preferably the acid

chloride derivative, represented by general formula (2-2) can be obtained.
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sodi um carbonate at a tenperature in the range of about 100 to 200C. In
this reaction, the time of the reaction is not particularly limted. It is
preferable that the base is used in an anount by equivalent 1 to 10 tinmes

t he anount by equival ent of the dialkyl ester of 5-hydroxyisophthalic acid.
15 The di al kyl ester of 5-(am nophenoxy)isophthalic acid represented by
formula (18) can be obtained by treating the dialkyl ester of 5-

(ni trophenoxy)isophthalic acid [formula (17)] in a solvent such as

t et r ahydr of ur anEngbddixats of %B@tpr@éeésefo&aﬁ%%egdg; ﬂgb %Pﬁn%i@ad}%oﬁﬁic

anot her al cohol - based sol vent such as nethanol _
di met hyl f oacidegeesended by henatabofephaila (212) @Y Gaeacil hlle ﬂﬁéﬁ?@eof)f

a
catal yst such as pall adi umactive carbon and plati numactive carbon. In

this reacttlenardrheticicaebaiylichacid aepiésentad byt fenaadstmela (he) sglivant are
not particularly limted. It is preferable that the catalyst is used in an

anount of destribedioshefoluwimgased on the amount of the dial kyl ester of

25 5-(am nophenoxygi sophthalic acid. The dial kyl ester of

5- (am Rophenoxylt $BpHeeentcembodimant,bthe diadkyhiestes @l Sdnttyopliearixy)g t he

di al kyl ester @I D- glni roghenoxy I sophthalic cidwth tin or tin chloride
under an asprithalin@cid grpremsated dnkyfrrmada(13) e bedebtainedyhy stheht hal i c

he.ar oup 8cheh o tof AR Gorer BE PaSahoaustyfibats s emse i Diandoe
opLaL e, St SRR o S RLPSE chs N ST o0,
aqueous s Gbishladide! NKedinfBRFlatbtAtitdb, MShaBI- P AbhasSs L8 UGS P the
10  sulfoxide in the presence of a base such 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. It 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 tetrahycirofu'ran and ethanol (or
another alcohol-based solvent such as methanol) and N,N-
20  dimethylformamide under the atmosphere of hydrogen in the presence of a
catalyst such as palladium-active carbon and platinum-active carbon. In
this reaction, the time of the reaction and the amount of the solvent are not
particularly limited. It is preferable that the catalyst is used in an
amount of 0.1 to 10% by mole based on the amount of the dialkyl ester of
25  5-(aminophenoxy)isophthalic acid.

The dialkyl ester of 5-(aminophenoxy)isophthalic acid can be
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salt with potassiumiodide or sodiumiodide acconpanied with generation 10
of nitrogen gas. Exanples of the mineral acid include sulfuric acid,
hydrochloric acid, nitric acid and hydrobrom c acid. The amount of the
mneral acidis not particularly linmted. It is preferable that the sodi um
nitrite described above and potassiumi odi de or sodium i odi de descri bed
above are used in an amunt by equivalent 1 to 2 tines the amount by 15
equi val ent of the dialkyl ester of 5-(am nophenoxy)isophthalic acid. The

di al kyl estletainéd ad¢dbrepaeng thei dialii hatée oﬁ@(‘i‘xiﬁr@ﬁhéﬂ&gr)%ﬁhﬁﬂéﬁ@ﬁ er of
5- (chl orophenoxy)i sophthalic acid, which are the cofpounds represented by
general f oacidlvaith&jn ion tishcldlorideangterum addiecorslitiohnat ed represented by D
is bromne and chlorine, respectively, can be 20 obtained in accordance
with the above ‘Bhecdisdkylsester afppbiodbplenaky)mophtledppeacids whichde, the
respectively, in place of potassiumiodide or sodiumiodide. To obtain the
di al kyl es¢aRrpPe¥nd. repregented dive gerenad dbfmmja dﬂzJﬁh&hmhyyhe gsmghttbaddd ¢ aci d,
in which the group to be elimnated represente y.Dis L _
trifludro flll?g%@&#eaﬁw%@d@wda& 1odine abeymi oan baiobtained byioldaininga d is 25
obt ai ned by. the.reactjop ot the dja] kyl ester, of 5-(am pnophenoxy)-

i sopht hal i%lagfe"l‘ﬂ“f‘f%‘rtl#vﬁfﬁ I(‘iliﬁt]a? af”rﬁﬁ’)‘hth@ grcten fdhg diabsyd r?f’ﬁﬁl’t @ﬁ? 5'e( ig;:l]
the 27 di J f I OX noxy) i ht hal i ¢ _aci or a

o obt ai netyBREabKRis R P ARRBYA (Fher ety ﬁé’l:lim o,
Exanpl es ; ' bl : ' (o] . I oric.aci an
nit ﬂ)c aciol'tél.1 ItlT é@gﬁgﬁ{i Sgg i‘%ﬁeﬂﬁlﬁgﬁgﬁbj‘g%#l k’ﬁél%nﬂg b%gér{tofgﬁ? QHKS’“H‘% ted. 5
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10 of nitrogen gas. Examples of the mineral acid include sulfuric acid,
hydrochloric acid, nitric acid and hydrobromic acid. The amount of the
mineral acid is not particularly lirﬁited. It is preferable that the sodium
nitrite described above and potassium iodide or sodium iodide described
above are used in an amount by equivalent 1 to 2 times the amount by
15 equivalent of the dialkyl ester of 5-(aminophenoxy)isophthalic acid.

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

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

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

isophthalic acid [formula (18)], the mineral acid and sodium nitrite and the
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(am nophenoxy)i sophthalic acid. Then, the dial kyl ester of

5- (hydr oxyphenoxy)i sophthalic acid [formula (19)] and hydrochloric acid
are dissolved into a solvent. To the 10 solution cooled at about -78 to
10C, trifluoronethanesul fonic acid anhydride is added and the reaction is
allowed to proceed at a tenperature in the range of about 0OC to the
boiling point of the solvent. The reaction product thus obtained is
treated by a conventional nethod of separation such as extraction, phase

separ at i O gIKg] CORGENbLF as-i(pfﬂx@ﬂﬁphm)ﬁ)ﬁb{smhﬂ% eééi&r([jfefmula (19)] is.

5-(trifluoronet hanesul f onyl oxyphenoxy)i sophthalic acid can be obtained.
Wher e necebsaingd byhkemting ¢he dothoniumasalbanger hhisidicroaditiondance with
recrystallization or the colum chromatography. It is preferable that

trifl uor onet hadesuhplesiof the intinandlyahid declude ssdfhri2deid phydroehibvittadid
equivalent 1 to 1.5 tinmes the anount by equival ent of the dialkyl ester of
5- ( hydr ox ysiderissig picih p HE ey pmouas of thenminpeal meid isteetepdrbietl ey limitedi nes

havi ng_no_active hydrogen such as tertiary amines are preferable. Exanples
of theSbadkils H?ﬁf%@lwgﬁél the sodiyme pitgitejg uisgiia amamesnt by eguivalest and

that the Bads 7o tiuesl tHiv HHOUMOLR SSPVERRYapbrie) GREKYT osterea) Bho foral
gm()ﬁ%r giéeﬁg'lﬁv l %}rgﬁ%?ﬁgﬁaﬁ"%ﬂgl glniélylt r |Gfs][ 5:)r gf met hanesul foni ¢ aci d
anhydri de. Exafie Phe ' ARRPP 'SP 8- yroRFISnSRIRSRb SN defa ' e
[formula (19)] and hydrochloric acid are dissolved into a solvent. To the
10 solution cooled at about -78 to 10°C, trifluoromethanesulfonic 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 anhydride 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. It is preferable 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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such as aromatic hydrocarbons, hydrocarbons, ethers and hal ogenated 5

hydr ocar bons. Specific exanples of the solvent include benzene, tol uene,

n- hexane, cycl ohexane, petrol eumether, ethyl ether, tetrahydrofuran,

di chl oronet hane, 1, 2-di chl oronmet hane and chl oroform The solvent may be
used singly or in conbination of two or nore. The anobunt of the solvent is
not particularly limted. 10 The conpound represented by general formula
(9) can be obtained by the coupling reaction of the dialkyl ester of

5- (i odophdhexgjadlkpbastert iaf 5biydravyphleacry)asdpHtheliteacidf and trifluoro-
S5-(trifluoromnet hanesul f onyl oxyphenoxy)- isophthalic acid which are obtained
above wi t Hethancsutfonivacidmnhidrided by general formula (8) in which one
side of acetylepe is substituted with an 15 al kyl group or an aromatic
group repr esgnt 18P lezoot; theghayeshantinehiderrolvented npriooethe reactinat f or

t he conpound, repr esent ed

| | . Ex | f th d
r epr esent S4By a% Arematic ﬁ%ggﬁ{] r?ls’i &Pg’herréjf@%%g%ﬁn%}}%‘g%(i’shﬁogénﬁe&orrpoun
; h h | - .qui nol.i ne,
ot hynyP qu NGB ansT | SHAYAR SxpRRger or e BYet iR beangmtolsenand b
- c el h b ' ' nt
cau val endt herEng! BRI, (Ll HECOTRALINGE PaREn Bl ™ ™

represent %cmr&ﬁ@ﬁ{ﬂe,fﬂérﬂiblﬂowﬁnetlﬂg‘% Qﬁg@hﬂom&ﬁﬁ sghb s%iv(%)emggn be

i sophthalic acid derivative represent general formula

obt ai ned Iy dsed kyhaly op iaf cdBimAIRO Y Awoler rrﬁ@féseﬂﬁ@fbﬂdu&eﬂfgﬁb formul a

(9) in accordance with the sane process as that for the conpoun
r epr esent edlventdenet phrfioulailyalitfided. 29 The anount by equival ent of the

al kali metal hydroxide is, in

10 The compound represented by general formula (9) can be obtained
by the coupling reaction of the dialkyl ester of 5-(iodophenoxy)isophthalic
acid or the dialkyl ester of 5-(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 formula (5).
Examples of the compound represented by general formula (8)
include ethynylbenzene, ethynylnaphthalene, ethynylanthracene, 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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general, 2 tinmes the anmount by equival ent of the conpound represented by
general fornmula (9) or nore. The aromatic carboxylic acid represented by
general formula (1-2) 5 can be obtained by the acidification of the alkal
metal salt of the isophthalic acid derivative represented by general
formula (10) in accordance with the sane process as that for obtaining the
aromatic carboxylic acid represented by general formula (1-1). The acid
hal i de derivative of the aromatic carboxylic acid represented by general
formula 10 (2- ZTheaambentbbyicyedvilynt hef tleactlkal afetthaiydrbaide fetigl salt
of the isophthalic acid derivative represented by general formula (10)
with the gedergbriatinreg thgermount by sqhireientoof thei cognphimdedmgsnsted iy agent
in an excess ampunt as the solvent. The aromatic carboxylic acid

r epr esent egpnezgl formnla) (9) ev mara. (1-2) nay be used in place of the alkal
metal salt of the 15 aromatic cayboxylic acid regresented by gener al
formula (10). ¢ faompdicosanibaky He agih seprespitedh by rgemerah fpraydat (172

W11 ba ddt e abHede BECER HMCRIIOR obheopbkancmetsl BRingFcthai n the
To eval uaieoRRIaioert; BESEROVRe RBa RS dorpenrel fienifed L dhent s of
ol oront al sBfAtoc® Yol WhoT BRRE e Seng A My ToR SRR B Rl e s
of vari ousaRbeRALd heRl WBpFesBatddP |Hy°\é’énex:5‘?sforﬁflgoﬁslﬁo The acid halide
derivative 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
1sophthalic acid derivative represented by general formula (10) with the
halogenating agent in a solvent or using the halogenatihg 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 methods
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a (1) Melting point The nelting point was nmeasured by using a differenti al
scanning calorineter (DSC) of the DSC-.200 type manufactured by SEI KO
DENSHI Co., Ltd. under elevation of the tenperature at a rate of 10C/ mn.
5 (2) Nucl ear nagnetic resonance spectroscopi c analysis (1H NVR and
13C-NVR) The nucl ear nmagnetic resonance spectra were obtained by using an
appar atus of JNM GSX400 type manufactured by N PPON DENSH Co., Ltd.

1H NMR was conducted at a resonance frequency of 400 MHz and 10 13C- NWR was
conducted @ aieckaonpsiee frequency of 100 MHz. As the solvent used in the
measur enent, deuterated di nethyl sulfoxide DVSO-d6 was used for the

measur enent of Thetrhgltirig pointit wakimeanirddasy tistng dediftirahtid] SeANSHy
deuterated acetone £CDSQZCO was used for 5-(2- phenylethynyl)isophthalic
acid as t malodmesentldYCs of v DSCn200dwvt enanethcivrechby SHFHIHKONDENERIWas used
for 5-ethypylisophthalic acid chloride and 5- (2-phenyl ethynyl)isophthalic
aci d chl or§ %L&@- underplavation of the femperatuzy at afnase o 16pemminos copi ¢

anal ysi_s (@F) hel i nfrared .spectroscopi c anal ysis was pﬁé&&mt ed by using an
appar atus tNEC'PAR BIENEYH rasaRARSR: tSReeidossrDr pray BENSH NMR, ando Lt d.

I n accordai@g:emgﬂ the KBr tablet nethod. (4) Mass analysis (MS) The nass
anal ysis wa cted by using an apparatus of the JMS- 700 type

g‘ggg: Sﬂ gLe?reP %I(‘)lgl ﬁﬁ%a Ngglllet%résoli’fa%be isgec?t%g%graenc?b%air\{\é& Bytug?ngf iagl d
apparatus of JNM-GSX400 type manufactured by NIPPON DENSHI Co.,
Ltd. 1H-NMR was conducted at a resonance frequency of 400 MHz and
10 13C-NMR was conducted at a 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 CDCl; was used for 5-ethynylisophthalic acid chloride and 5-
(2'phenylethynyl)isophthalic acid chloride as the deuterated solvent.
(8) 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  Ltd. in accordance with the KBr tablet method.
(4) Mass analysis (MS)
The mass analysis was conducted by using an apparatus of the
JMS-700 type manufactured by NIPPON DENSHI Co., Ltd. in accordance
with the field desorption method.
25 (5) Elemental analysis

The elemental analysis of carbon and hydrogen was conducted using
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25 (5) Elenmental analysis The el emental analysis of carbon and hydrogen was
conducted using 31 an apparatus of the 2400 type nmanufacture by PERKIN
ELMER Cgnpany. The el enental analysis of chlorine was conducted in
accordance with the nethod of conbustion and titration in a flask. 5
Exanple 1 [Preparation of dinethyl '

5-trifluoronet hanesul f onyl oxyi sopht hal ate from di net hyl

5- hydr oxyi sophthalate] Into a 5 liter four-necked flask equi pped with a

t her nonet eim appaftis of the 290@ bFRy manufadttire byCPERK[[NeELMERéﬂtﬂnFaﬁ:# irrer,
190.0 g (0.904 10 noles) of dinethyl 5-hydroxyisophthal ate, ters of

dehydr at edTheklemnentabcinalysig of chloridd wad em)dwrted éhydeatdacicpywitHithe wer e

pl aced and -the resultant m xture was cool ed at -30C under stirring. To the
cool ed nmmethael ofsbMmliungiqilasdSitraties in af flagihydr ous

trifluoromethanesul fonic acid was slowy added dropwi se with sufficient
care so that the tenperature did 15 not exceed -25C. It took 1 hour to
conpl ete the addition. After the addition was conpleted, the tenperature
of thedredt¥aBRleks el evated at 0C and the reaction was all owed to proceed

the T eact |BRORAGIIGR pbAUECH oy SHEBI B URAHSH oy K SRR AR REEt o
aqueous | EFUREE R t-bPERarntiasl. e aqueous ?Qﬁefeﬁééai Feated tvi ce by
crtraction 1100 1kl g BLUR0E oMk G BEbIACH0E AREARRH AT, 1
of water ghfnroth condenser, a calcium chloride tube and a stirrer, 190.0 g (0.904
10 | ‘moles) of dimethyl 5-hydroxyisophthalate, 3 liters of dehydrated toluene
and 214.7 g (2.718 moles) of dehydrated pyridine were placed and the
resultant mixture was cooled at -30°C under stirring. To the cooled
mixture, 510.2 g (1.808 moles) of anhydrous trifluoromethanesulfonic acid
was slowly added dropwise with sufficient care so that the temperature did
15 not exceed -25°C. It took 1 hour to 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. vThen, the
temperature was elevated to the room temperature and the reaction was
allowed to proceed for 5 hours. The obtained reaction mixture was poured
20 into 4 liters of ice water and separated into an aqueous layer and an
organic layer. The aqueous layer was treated twice by extraction with
500 ml of toluene and the extract was combined with the organic layer.
The obtained organic layer was washed twice with 3 liters of water and
dried with 100 g of anhydrous magnesium sulfate. From the resultant
25 mixture, anhydrous magnesium sulfate was removed by filtration and

toluene was removed by distillation using a rotary evaporator. After
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dried with 100 g of anhydrous magnesium sul fate. Fromthe resultant 25

m xt ure, anhydrous magnesi um sul fate was renoved by filtration and toluene
wasy remgved by distillation using a rotary evaporator. After 32 drying
under a reduced pressure, 294.0 g of dinethyl 5-
trifluoronethanesul f onyl oxyi sopht hal ate was obtained as a |ight yell ow
solid substance (the yield: 95% . The crude product obtained above was
recrystallized fromhexane and white needle crystals were obtained. The 5

obt ai ned Q{yﬁ{qj' SutiRde UseGeli@bed NroSatre! €a@94.0N. gl Popaimicdthyl Of5-
4- (3, 5-bi s{rret oxycar bonyl ) phenyl ) -2-nmet hyl -3-butyn- -0l from di net hyl

5-tri f | uorgiRickeRRIHAASSMIFoNIbSARIHTALRIte] whetsbtaided abed lightr yeldeked fl ask
equi pped with a thernonmeter, a Dinroth condenser, an inlet for nitrogen

and a sti rsold, subbaged (tha6geht| 3595). Theotruderprdduct obtained above was
5-trifluoronet hanesul fonyl oxyi sopht hal ate obt ai ned above, 1.1 g &‘0.' 00419
mol es) of reciyshaltizedHoepHierancoamly white nealle saystelewprepbtaippdr Thedi de and
33.73 g (0.401 nol es) of 3-nethyl-1-butyn-3-0l were placed and nitrogen
was i nbr oohtaimedrysteds mieraiused fon shapext repstign. of dehydr at ed

Lnder ot | NPFRRATSRIRGPT K. P IRRBI R B R RO AmetBar PO iy 1
o T Lo e TSGR 03P ) oL e o
LSRN BTt o S el
o0, 50 s ofhenppacged ol gk aep Ry igyso0
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 was obtained. The obtained solution was poured into 500
ml of water. The formed solid substance was separated by filtration and
washed twice with each of 500 ml of water, 500 ml of a 5 moles/liter
hydrochloric acid and 500 ml of water. The solid substance was dried at
50°C under a reduced pressure and 98.8 g of 4-(3,5-bis(methoxycarbonyl)-
25 phenyl)-2-methyl-3-butyn-1-0l was obtained (the yield: 98%).

[Preparation of dipotassium 5-ethynylisophthalate from 4-(3,5-
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washed twice with each of 500 ml of water, 500 ml of a 5 noles/liter
hydrochl oric acid and 500 m of water. The solid substance was dried at
50G-undgr a reduced pressure and 98.8 g of 4-(3,5-bis(methoxycarbonyl)- 25
phenyl ) -2-net hyl - 3-butyn-1-0ol was obtained (the yield: 98%. [Preparation
of di potassi um 5-ethynylisophthalate from4-(3,5 33

bi s( met hoxycar bonyl ) phenyl ) - 2-nmet hyl - 3-butyn-1-oll Into a 5 liter
four-necked flask equi pped with a thernonmeter, a Dinroth condenser and a

stirrer, bibthahoxgtarboby BRehyBIHmLERyI3 bty olfol es) of potassium

hydr oxi de (85% were placed and di ssolved by heating 5 under the refluxing
condition. To tlhgo btralitee fewl-Rédlad, ﬂ35k%({ ppéd witheg)thermometer, a

4- (3, 5- bi s(met hoxycar bonyl ) phenyl ) - 2- net hyl - 3-butyn-1 -0l synt hesi zed above
was added Rimdrdthecorsemistamndma xtivrer, v ditbeavf d-hatardd and 1826s (2u7der t he
refluxing condition. The reaction m xture was then cooled in an ice bath
and the fanoled) of petabmidiydrexidar(85%d weye flacadaand dissobvethlesy begtingl s wer e
washed twice with 1 liter of ethanol and dried at 60*C under a reduced
pressufe amflegstlsy rgfloxing pondiionm Te- enphiainelsepdntion) A% gnéR 348t ai ned
(the yield: 97% . [Preparation of_ 5-ethynyl {sophthahc acid from di potassi um
5- et hynyl meleshht el at é#'f?rl@'bﬂ;(gtﬁthglgrw%gn AWI "¢JpRt r%'{)létm}il' anmount
of 5 g (0.01 nol es) was disspl.ved, j,nto 20 m, of .i on-excha er and
"hsol bl e SYEUReRZoL Bbovie ras AHBILR bR PSR IRHIER AR AR oY Paper | To
the obtained tfi ltrate,, a _5.nol es/ol id;iﬁr hyq,l_‘ochl ogi C acitd was acéﬂed under
stirring dREnteR Agk the apBURine inchBpne o Th8) oA tinn Riowe as then
cooled in an ice bath and the formed crystals were separated by filtration.
10 The crystals were washed twice with 1 liter of ethanol and dried at 60°C
under a reduced pressure and 88.87 g of dipotassium 5-ethynyl-
isophthalate was obtained (the yield: 97%).
[Preparation of 5-ethynylisophthalic acid from dipotassium 5-ethynyl-
isophthalate]
15 Dipotassium 5-ethynylisophthalate in an amount of 5 g (0.019
moles) was dissolved into 20 ml of ion-exchanged water and insoluble
substances were removed by filtration with a 5C filter paper. To the
obtained filtrate, a 5 moles/liter hydrochloric acid was added under
~stirring until the pH became 1. The formed solid substance was
20 separated by filtration, washed with ion-exchanged water and filtered.
The filtration and the washing were repeated twice. The obtained solid
substance was dried at 50°C under a reduced pressure and 3.6 g of 5-
ethynylisophthalic acid was obtained (the yield: 99.5%).
[Preparation of 5-ethynylisophthalic acid dichloride from dipotassium 5-
25 ethynylisophthalate]

Into a 2 liter four-necked flask equipped with a thermometer, a
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20 separated by filtration, washed with ion-exchanged water and filtered.
The filtration and the washing were repeated tw ce. The obtained solid
substance was dried at 50*C under a reduced pressure and 3.6 g of 5-

et hynyl i sophthalic acid was obtained (the yield: 99.5%. [Preparation of
5-et hynyl i sophthalic acid dichloride fromdipotassium 5- 25

et hynyl i sophthalatel Into a 2 liter four-necked flask equi pped with a
thernoneter, a 34 Dinmroth condenser and a stirrer, 80 g (0.3 noles) of

di [ et ' | af. 00 (Rigl L it f chi f

ol hoed and PRet, REN PP LS BLSAl G0 (19, ofed"5] BnefaBebi i it ur o
391 4. | | | | t t

of 50 or SRR Talty AT A hAf e B AR ORI Mefh R0 B o

hydr oqui neagultmitenidelad was dobRdr §§94>@.an41‘orﬁfét&{o?eé¥‘%§x§&zjer 1399 y@‘(4%5 to 50C

for 3 hours. After the reaction m xture.was cool e orned crystals were

renoved byndled)t sfhionyladtloile waTRIGSH aryswRbS R Empeshade WriERcIR0 n  of
chloroform The filtrate and the washi ngdrﬁbqui d Werewgonbi Grzled 18]9?oget her

and coficeliwat exveat 1ahbarperTiteu; e4 ofnl 46L dimdthyEormagtde dand efus egk
pressure. The obtained residue was treated twice by extraction wth 200 n
of di et hyhydrdmringnel Weretaddedoand she eesuléant imigtulicewhy Istietdeat 465rtom t he
extract under a reduced pressure, a _sem -solid crude product was obtained.
The cr ude®Brioder 8 howwswadftea t\hietﬂ?aéﬁwn AixENemwagragoled, famed crtstalsed from
L T iR A R S b B 5
5> 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 resiaue was treated twice by extraction
with 200 ml of diethyl ether and filtration. After removing diethyl ether
from the extract under a reduced pi'essure, a semi-solid crude product was
obtained. The crude product was washed with dry n-hexane and
15  recrystallized from diethyl ether and 13 g of 5-ethynylisophthaloyl
dichloride was obtained (the yield: 19%).

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

20  target compounds.
[5-Ethynylisophthalic acid (C1HgO)]

Appearance: white powder

Melting point: 106.2°C (DSC; 10°C/min)

1H-NMR (400 MHz; DMSO-dg): & 8.16 (s, 2H), 8.45 (s, 1H)

25 13C-NMR (100 MHz; DMSO-dg): 5 81.5, 82.6, 122.7, 130.0, 131.9,
135.9, 165.7
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et hynyl i sophthalic acid dichloride obtained above are shown in the

follow ng. These data support that the obtai ned conpounds are the 20
target qgompounds. [5-Ethynylisophthalic acid (CIOH6O4)] Appearance: white
powder Melting point: 106.2C (DSC, 10C/ mn) 1H NWR (400 MHz; DWVBO d& S
8.16 (s, 2H), 8.45 (s, 1H) 25 13C-NWR (100 MHz; DMSO-d6): 5 81.5, 82.6,
122.7, 130.0, 131.9, 135.9, 165.7 35 0 IR (KBr; cm1): 3272, 3081, 1797,
1741, 1438, 1265, 800, 761 WMs (FD) (mz): 190 (M+) Elenental analysis:

Cal cul d C 3 2 H: 3. 09%

33. gg%at [65- Et h?&ﬁ%pﬁ%h Sﬂ@é’agﬁgl f’ﬁﬁ‘*ﬁeﬁgg‘%ﬁ%%@) ?él\ppear igceo .

whi lid Me SC;, 100/ 1H NVR (400 MHz; CDC

8.|4t7e(2? I2|—I), é@?@j’qw{%& l?g’% - NVR (1081 nM)—Iz; CD013§: 6 80.0, 81.62? a6
0, :166.6 | R (KBr; 1): 3465, 3077, 1766, 1736,

ﬁglg 1(%22 BOéﬁéggl%lta%/%ﬁa%s;Sl(MZ): 19(() (R/H-(Z:QL))EI enental analysis: 15

Cal cul ated C. 52. 86%@altulated 7%: 63.16R1 2 BA8%; O143WH%
5 Found C: 63.24%; H: 3.09%; O: 33.67%
[5-Ethynylisophthalic acid dichloride (C1oH409Cly)]
Appearance: white solid
Melting point: 49°C (DSC; 10°C/min)
1H-NMR (400 MHz; CDCly): § 8.47 (s, 2H), 8.77 (s, 1H)
10 13C-NMR (100 MHz; CDCly): & 80.0, 81.6, 124.9, 133.0, 134.7,
139.8, 166.6
IR (KBr; cm'l): 3465, 3077, 1766, 1736, 1151, 1022, 802, 740
MS (FD) (m/z): 190 (M*+-2Cl)
Elemental analysis:
15 Calculated C: 52.86%; H: 1.77%; Cl: 31.21%; O: 14.08%
Found C: 52.74%; H: 1.70%; Cl: 30.89%; O: 14.67%

Example 2
[Preparation of 1-(3,5-bis(methoxycarbonyl)phenyl)-2-phenylethyne from
20  dimethyl 5-trifluoromethanesulfonyloxyisophthalate]
Into a 1 liter four-necked flask equipped with a thermometer, a
Dimroth condenser, an inlet for nitrogen and a stirrer, 125 g (0.365 moles)
of dimethyl 5-trifluoromethanesulfonyloxyisophthalate obtained in
accordance with the same procedures as those conducted in Example 1, 1.1
25 g (0.00419 moles) of triphenylphosphine, 0.275 g (0.00144 moles) of copper
iodide and 40.95 g (0.401 moles) of ethynylbenzene were placed and
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Found C. 52.74% H 1.70% C: 30.89% O0: 14.67% Exanple 2 [Preparation of
1- (3, 5-bi s(nmet hoxycar bonyl ) phenyl ) - 2- phenyl et hyne from 20

di net hyl,5-trifl uoronet hanesul f onyl oxyi sophthal ate] Into a 1 liter
four-necked flask equipped with a thernonmeter, a Dinroth condenser, an
inlet for nitrogen and a. stirrer, 125 g (0.365 noles) of dinethyl
5-trifluoronet hanesul f onyl oxyi sopht hal ate obtained in accordance wth the
sanme procedures as those conducted in Exanple 1, 1.1 25 g (0.00419 nol es)

gf ( g_f ggge%ﬂgggﬁ g?&g;mg%@%. 9 i&tw&ﬁéig@% g@a&t%, SOBAEL of aefli@Fed 40- 95

enzene were pla a nitrogen” was

I ntroducedq R)alta 39%%1' 960 Y of [ deh9dratéa ﬂg%jdlhe @@éﬁéder(ral.reqdand disgbRyliani ne

and 200 m o? ehydrated pyridine were a and di ssolved wunder stirring.

After the gderoflugih@n Aftepi theoiftRodwiicioof iditiwdehOwad cod@iffuedOfor §
(0.000427 nol es) of dichlorobis(triphenyl phosphine)palladium5 was quickly

added and Howe, 05 gl (00V0427xinsles) wislitislatlsis(triphenglphdsphind)pnlladidiaur under
the refluxing condition. Then, triethylamne and pyridine were renoved by
di sti | Fat ivoas gutkty addedlanddherresslinnt aridtureswas heatediroan abbatth fom was

obtained. . The obtained solution was poured into 500 ml of water. The

formed solli bowuhedendberedlusina canditiany, fThen driethylamaineoapdsheidingi ce each
with 500 il of water, 500 . m__of a 5 | es/Ijter, hydrochloric acid and 500
m of wat arereTremered P distilladen wrder peedicedopressyEs A4 I AEUSr essur e

o 502 ot 45 sl LISl e L ol
5-(2-phenyl eLayayl) 1 sPRNEOA) & Solhd QbStine was separated by filtration and
10 washed twice each with 500 ml of water, 500 ml of a 5 moles/liter
,hydrochioric acid and 500 ml of water. The solid substance was dried at
50°C under a reduced pressure and 80.8 g of 1-(3,56-bis(methoxycarbonyD-
phenyl)-2-phenylethyne was obtained (the yield: 75%).
[Preparation of 'dipotassiﬁm 5-(2-phenylethynyl)isophthalate from (3,5
15  bis(methoxycarbonyl)phenyl)-2-phenylethyne]
Into a 5 liter four-necked flask equipped with a thermometer, a.
Dimroth condenser and a stirrer, 3 liters of n-butanol and 180 g (2.72
moles) of potassium hydroxide (85%) were placed and dissolved by heating
under the refluxing condition. To the obtained solution, 80 g (0.272
20 moles) of (3,5-bis(methoxycarbonyl)phenyl)-2-phenylethyne synthesized
above was added and the resultant mixture was heated for 30 minutes
under the refluxing condition. The reaction mixture was then cooled in
an ice bath and the formed crystals were separated by filtration. The
crystals were washed twice with 1 liter of ethanol and dried at 60°C
25 under a reduced pressure and 90.35 g of dipotassium 5-(2-phenylethynyl)-
isophthalate was obtained (the yield: 97%).
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15 bi s(net hoxycar bonyl ) phenyl ) - 2- phenyl ethyne] Into a 5 liter four-necked
flask equi pped with a thernoneter, a D nroth condenser and a stirrer, 3
liters qQf n-butanol and 180 g (2.72 noles) of potassi um hydroxi de (85%
were placed and dissolved by heating wunder the refluxing condition. To the
obtai ned solution, 80 g (0.272 20 noles) of (3,

5-bi s( et hoxycar bonyl ) phenyl ) - 2- phenyl et hyne synt hesi zed above was added
and the resultant m xture was heated for 30 m nutes under the refl uxing

di tion. ti ' Y ! th
Forned or JEt Ay ire oo E PREA TRy DR ARl Pl MbBRS £ e
twice wt ' i la@}d dried at 60C 25 under a reduced pressure

hboiy Ity S RbFRARAA)

and 90. 35 I pot'assi um 5- (2- phenyl ethynyl ) - isophthal ate was obtai ned
(the yield: 97%i-po@a?ssﬁlﬁhemﬂ@%bﬁgl&hr)ﬁyp%oﬁhﬁ@a&hﬁé iy Ayl amsaRbbhaly § aci d

from di potassi um 5-(2- phentyl ethynyl )i sopht hal ate] D potassi um

5- (2- phenyb @19y mydlps)s et Rssleed nngs 20m0mdt ob fiofekclganddd GifedDhRE) Was

di ssolved into 20 m of ion-exchanged water and 5 insol uble substances
wer e r &novasbliopld sulistahcesweard renaovtd by fiteatipapeth aTwC filergapair.neTo
filtrate, a 5 noles/liter hydrochloric acid was added under stirring until
t he pH bedhewbtaingde filtyateda Somadey/liber hrdeoohderic agishmeasedddsd funderat i on,
washed with ion-exchanged water and filtered Tae filtration and the

washi ng wetaringoamtdy thei e besemt hi ndches dormed o selidspabrtanemswasi ed at

EARETERE TN AL MO e DY
5- (2- phenyet BYOXLbh SR 8 W Bk Svdlle SpRatStP tA8™ 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-phenylethynyDisophthalic 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-
phenylethynyDisophthalate and 400 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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di pot assi um 5- (2- phenyl et hynyl )i sophthal ate] Into a 2 liter four-necked
flask equi pped with a thernoneter, a 15 Dinroth condenser and a stirrer,
82.1 g (0.24 noles) of dipotassium 5-(2- phenylethynyl)isophthal ate and 400
liters of 1,2-clichloroethane were placed and the resultant m xture was
cooled at OC. To the cooled mxture, 391 g (4.5 noles) of thionyl chloride
was added dropwi se at a tenperature of 5C or |ower over 1 hour. Then, 4 ml
of 20 dinethyl formam de and 4 g of hydroqui none were added and the

|t anty. pd xt t t 45 tg 50C for 3 hours. After th ti
ixture DSETSHER Vor Y O e SRt u e iR che

renoved .C . \é\ﬁ; W% 1 i ate and
t he vvasﬁ‘l énégiﬁ* ?éalﬁﬁi V\(/ger co ivyl\ée%%%ag{e}?@er@é%gp%&;%géﬁdr%tvg%@%{alsgéﬁ

tenper at uieh &y H-héRinOhnll Vel UMb FroRUHERH] RIRSCHAE 131818 oL@ Ned
residue was treated twce by extraction with™200 m of diethyl ether and

filtrati ghengBtByayDiophthalic #eid diEHRYRE W59 Bbidife@XiHeagbIdINYes). a  educed

pressure and a seni-solid crude product was obtai ned. The crude product

was washed wTHe data of bhxapectaadoft B€2pteakldthgayDisophthalidutideahér and
13.8 g of 5-(2- phenyl ethynyl)isophthalic acid dichloride was obtained (the
yi el d: 19%42-pBermflethjatyd)isdphthalispeid dichdéride oRtaihedgbetdgre/shavewpnt hal i ¢
acid and _5-(2-phenyl et hy%ja}%iiesopht halic acid dichloride obtained above are
shown i nthe fellewingwi Taese suppert $hepdhe abtainedneomepoundredre thopounds are

the target conmpounds. [5-(2-Phenylethynyl)isophthalic acid (Cl6HI0OO4)] 10
Appear an %?g%fﬁggg’%%er

[5-(2-Phenylethynylisophthalic acid (C1H;004)]
10 Appearance: white powder
Melting point: 99.7°C (DSC; 10°C/min)
1H-NMR (400 MHz; (CD3)3CO): 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; cm™): 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 (C;gHgO9Cly)]
Appearance: white solid
Melting point: 124°C (DSC; 10°C/min)
25 1H-NMR (400 MHz; CDClg): & 7.40 (m, 3H), 7.57 (m, 2H), 8.50

(d, 2H, J=1.6 Hz), 8.73 (t, 2H, J=1.6 Hz)



Melting point: 99.7C (DSC, 10C/ m n) 1H NVR (400 MHz; (CD3)2CO): 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 NWR
(100 MHz; (CD3)2CO: 5 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; cm1): 3549, 2968, 2365,
1722, 1492, 1446, 1276, 917, 756, 674 M5 (FD) (mz): 266 (M) Elenental
analysis: 20 Calculated C 72.18% H 3.79% O0: 24.04% Found C. 70.86% H:
3.64% 0: 25.50% [5-(2-Phenylethynyl)isophthalic acid dichloride

(C16H8C2CL2)] ASESNMRO@OOWIH A CIRtIH 386t bg. eoqlzrlte 1%%45.31(2@% 10¢ min) 25
1H NVR (400 MHz; CDC13): 8 7.40 (m “3H), 7.57 (m 2H), (d, 2H, J=1.6"

Hz 8.73 (t 2H J= 9 3 CDC13) 8857 93. 6,
12?]. 6, 126(2 128. 6, ﬂ2§igg|§31§1%§23 %%@Rléé%}%g% 139.2, 166.8 IR (KBr;

cm1): 3489, 30IH(KB#lém 175489, 098, 22?@917596441%801%@?, 14?4%)}&@%,1451 1000,
819, 690 5 M5 (FD) (mz): 266 (Mr2Cl) El enental anal’ysis: cul at edC:

63.39% H 2.66% C12183.139% 100(1,(81@%960undC 63.04% H 2.49% O :
22.69% 0:11.78% ,
5 MS (FD) (m/z): 266 (M+-2CD)
Elemental analysis:
Calculated C:63.39%; H: 2.66%; Cl: 23.39%; O: 10.56%

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

10 Example 3
[Preparation of 5-bromoisophthalic acid]

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

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

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

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

room temperature for 30 minutes and heated for 30 minutes under the
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10 Exanple 3 [Preparation of 5-bronoisophthalic acid] Intoa 1 liter
four-necked flask equipped with a thernoneter, a stirrer and a dropping
funnel, 299.18 g (0.55 noles) of 5-hydroxyisophthalic acid, 165 m of a 48%
by wei ght hydrobromic acid and 150 m of distilled 15 water were placed and
the resultant m xture was stirred. The flask was cooled at a tenperature

of 5C or lower. To the cooled m xture, a solution prepared by dissolving
39.4 g (0.57 nDIes) of sodiumnitrite into 525 m of distilled water was

bt a1 ned. THIREIY Sttt 06 Bk BRI RRHH, Bha Gondh BE B et o1
o Toupr onERMEE? Ehe (G PBR ML ARbanbod bY Hltratith dd Gl O )
pl aced an%ﬁ&lﬁw&ﬁﬁglm?& oFHl‘étﬂ[é%i WaserSt ITHeethaTﬁsd vmleé EOM%uBQ&J&Q at a

tenperature of OC or |ower and the aqueous solution of the diazoniumsalt

prepared FPAY@riva s eirdduRBApEEssAElat H0RQUHS 2 RiysAiie11T Bofaddullbon was
conpl eted, the resultant nmixture was stirred at the room tenperature for

30 ni nfit eqaradldcthwats b tained30 THerolitamadneleidet fredédt malsl wsddnfor abvdidxiton.
After the reaction m xture was cooled by being left standing, the forned
preci pi t atséap wethowgpmificatdorby filtrati on and washed twice with 2 liters
of distilled water. The obtained white solid substance was dried under a
reduced priBrenaration vdclimsthyl ubhromeigonhthalats frowsr frommisenldhaliss

obt ai ned. T{‘{ﬁ obt ai ned crude product was used for the next step w thout
purifi cat ia§ [ Preparation of dinethyl 5- brom)l sopht hal ate from

5- bronoi sopht hel‘n%;o a 500 ml flask equipped with a st1rrer and a Dimroth condenser,
10 110 g of 5-bromoisophthalic acid obtained above, 500 ml of methanol and
10 g of a concentrated sulfuric acid were placed and the resultant mixture
was heated under the refluxing condition for 6 hours. After the reaction
mixture was cooled by being left standing, the cooled mixture was added
~dropwise to 1 liter of distilled water and the obtained mixture was
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 99.7 g (0.8365 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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acid] Into a 500 mM flask equipped with a stirrer and a D nroth condenser,
10 110 g of 5-bronoi sophthalic acid obtained above, 500 m of nethanol and
10 g of a concentrated sulfuric acid were placed and the resultant m xture
was heated under the refluxing condition for 6 hours. After the reaction
m xture was cool ed by being | eft standing, the cooled m xture was added
dropwise to 1 liter of distilled water and the obtained m xture was 15
neutralized with a 5% by wei ght aqueous sol uti on of sodium

hydr ogencar hona reci pitates were separated by filtration

and washef@% %hﬁg;h‘;é'gegg’i]égﬁ’ﬁmﬂ%]{'?]l | edramat er dimpthydbt aifexpmgri t e

109 g (0. FORBEARTOPag R s G ViG] SRht hal at e vas obtai ned (the yi el d:
5+ bi o( met hoxy AP BoRgr o REATTIRRSS 2% iess. sdpsted g Exermplea e

conduct ed TEE th [thellaRcEAaNing, "yshs' M0 HpoBAaRER ERTRL BOF 5 o5
br omi S 0PbfHyHsBp MBI Cdcid) P8-3FBAlisheReial(d- O%?ﬁiﬂ%ﬁ%} 50&8%‘&31?? hyl 5

trifluoronmethanesul f onyl oxyi sopht hal ate, "98.9 g bi s oxy 41

car bony! ) aphyhali? asmt dighlo?idy iwene bbedineAONTHE HgeukaRed hAARhel ERANt hal at e
was obtained (the yield: 98% . The sane procedurés as those conducted in

Exanpl e lofithe meltingymiint, ithe tdpectya cafeHiHNTIRs 160SNMR, IR pM SR aaduhesal t  of
5- 5 et hynlyl | sopht hal ic acid, 5-et hynﬁll I sopht halic acid and 5-ethynyl
elemental analysis of 5-ethynylisophthalic acid and 5-ethynylisophthalic
acid dichloride all agreed with those in Example 1 and it was shown that

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

Example 4
[Preparation of 1-(3,5-bis(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-phenylethynylisophthalic acid and 5-
(2-phenylethynylisophthalic acid dichloride were obtained. The
appearance and the data of the melting points, the spectra of IH-NMR,

25 13C-NMR, IR, MS and the elemental analysis of 5-(2-phenylethynyl)-
isophthalic acid and 5-(2-phenylethynyl)isophthalic acid dichloride all



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 ement gl anal ysis of 5-ethynylisophthalic acid and 5-ethynylisophthalic
acid dichloride all agreed with those in Exanple 1 and it was shown t hat
10 the sane conpounds as those in Exanple 1 were obtained. Exanple 4

[ Preparation of 1-(3,5-bis(nethoxycarbonyl)phenyl)-2-phenyl ethyne] In
accordance with the same procedures as those conducted in 15 Exanple 2

t that 99,7 0, 365 nol i t.hyl 5-Db - ht | at bt ai d
e or sk WIS Ao i Frciranle: o 204 AhoSes unmCEEt the Cmel o 3 wae
d i | f 125 0.3 | f i t |
e e e 1 b DRRoRmE 2% thofe i redabfech it ableiBed” y of 1. (3, 5-

bi s( met hoxycar bonyl ) phenyl ) - 2- phenyl et hyne was obt ai ned. 20 The sane
procedures as those conducted in Exanple 2 were conducted in the

succeedi n%]:ﬁatrﬁﬁﬁ and di potassiumsalt of 5-(2- phenylethynyl)isophthalic
acid, 5-(2-phenylethynyl)isophthalic acid and 5-

(2- phenyl W ] ; ' i G 6l ' ' i ned. The appearance
and thg dg?a of a%ci@%@fégg%gﬁﬁﬁg?ﬂog) ﬁgﬁg%}gg%o@rtg?&%erR, 25 13C-NWR, IR,
M5 and the el empes & 2aligdsy Soer-Récled( Aapk idiphéty Rvith- a | thepRoasite, aci d and
5- (2- phenyl et hynyl )i sophthalic acid dichloride all 42 agreed with those in
Exanpl e 2 stirder hndas DelaomBtatiatlistiibatiamappasitney 0d8.24sg (0 G8emoledbodnpl € 2
wer e obtained. Exanple 5 5 [Preparation of dinet hel

|
5- (4- ni t r chimetbyly ) issbpdrdxaisupdithalate, 107.33 g (0.76 moles) of 4-

fluoronitrobenzene, 60 ml of N,N-dimethylformamide and 190 ml of

10 toluene were placed. The resultant mixture was stirred at 165°C for 4
hours while water formed as the byproduct was removed by azeotropic
distillation. After cooling, the obtained reaction mixture was poured into
3 liters of ion-exchanged water and the product was precipitated. The
formed precipitates were separated by filtration and washed with ion-

15 exchanged water and ethanol. The obtained light yellow solid substance
was dried under a reduced pressure at 50°C for 1 day and 142.01 g of a
product was obtained (the yield: 68%).

[Preparation of dimethyl 5-(4-aminophenoxy)isophthalate]
Into a 1 liter flask having an egg plant shape, 66.24 g (0.2 moles) of

20 dimethyl 5-(4-nitrophenoxy)isophthalate obtained above, 6.39 g of a 10%
by weight palladium-active carbon, 440 ml of tetrahydrofuran and 220 ml
of ethanol were placed and the resultant mixture was stirred for 24 hours
under the atmosphere of hydrogen. The reaction liquid was filtered with
Celite and the filtrate was concentrated under a reduced pressure.

25 Hexane was added to the concentrated filtrate and the formed precipitates

were separated by filtration. The obtained white solid substance was
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Into a 2 liter four-necked flask equi pped with a thernoneter, a stirrer
and a Dean Stark distillation apparatus, 133.24 g (0.63 noles) of dinethyl
5- hydr oxyi sopht hal ate, 107.33 g (0.76 noles) of 4- fluoronitrobenzene, 60
m of N, N-di net hyl formam de and 190 ml of 10 tol uene were placed. The
resultant m xture was stirred at 165C for 4 hours while water fornmed as

t he byproduct was renpoved by azeotropic distillation. After cooling, the
obtai ned reaction m xture was poured into 3 liters of ion-exchanged water

by 111 r Pt BRAOSEBRED it Rbifeha reSusddRGENR ARuba fh Kot Kabediin. " *

obt ai ned 1} A o tance was dried under a reduced pressure
at 50C forwgglé%%/éﬂé%(gwfx}%%gd'?gg@'a product was obtained (the yield: 68%.

Pr epar at i | : 1; w{%-éﬂmﬁi te] Intoalliter
1EIasE havi[ggegénragigdgp%%#é?%’ggg?lgg 4 g %lls no e%eqof 20 di nethyl
5- (4-ni t r ophendnyy i 5 AP ftdra ke nedked ﬂ@.gkaémﬁﬁ?e(ﬁ-v@ﬁhga%e@m%%tg?,Yam' ght

pal | adi um active carbon, 440 ml of tetrahydrofuran and 220 m et hanol

vere pbacedireaflahlien desppingnfuntiel! 48@ miesf DhdicBanked watel0U5 ] ypgder the
at nosphere of hydrogen. The reaction liquid was filtered wth Celite and

the filtrabacewtsatahenbfurid edidindet 45.2@dpdedspnssiss)r of Amdthyhrie(4vas added
to the concentrated filtrate and the formed precipitates were separated by
filtrati oramifiephebpayhesphthialate abtatheduidsivanverenplacdd aod G mesub@@tf or 1
day under a_ reduced pressure and 55.96 g of a product was obtained (the
yi el d: 939mixture ayas stiread.of T dlaskywas-qogladogb oh tsrorgyatawp afhdiGioe]
lov‘}er. Into the cooled flask, a solution prepared by dissolving 12.42 g
10  (0.18 moles) of sodium nitrite into 25 ml of ion-exchanged water was added
dropwise over 20 minutes. The resultant mixture was stirred at a
temperature of 5°C or lower for 40 minutes and an aqueous solution of a
diazonium salt was obtained. To the obtained solution, a solution
prepared by dissolving 27.39 g (0.165 moles) of potassium iodide into 33 ml
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
twice with 200 ml of a 10% by weight aqueous solution of sodium
20  hydrogensulfite and twice with 200 ml of ion-exchanged water. After the
l 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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Into a 1 liter four-necked flask equi pped with a thernoneter, a 5 stirrer
and a dropping funnel, 450 m of ion-exchanged water, 75 m of a
concentwated sul furic acid and 45.20 g (0. 15 noles) of dinmethyl 5-(4-

am nophenoxy) i sopht hal at e obt ai ned above were placed and the resultant

m xture was stirred. The flask was cooled at a tenperature of 5C or |ower.
Into the cooled flask, a solution prepared by dissolving 12.42 g 10 (0. 18
mol es) of sodiumnitrite into 25 m of ion-exchanged water was added

dr opwi se ] ] 3X ofild [ 11
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hour. The for mdetprae 0PI indtfoarwetked dRakatgdipped§ withr at {einfifleted] gsol ved
into 300 M of ethyl acetate. The obtained solution was washed twi ce with
200 ml Sof RimOhbyondsngetr @aglieousnkdgl fari atrogersodd dd 20(hgérmghnad wff i t e and
twice with 200 mi of ion-exchanged water. After the organic |ayer was
dried wit Hlimethal duét-indopbenoxy)ssophihalate hebtashed nabave, vB.I9r end0H03by
distillation under a reduced pressure and a browy crude product was

separ at ed %9le§ﬂﬂfe wiphensrinhosnhinen?. 288 &Q@%m@ﬁ? of copeer iodidri . 74gs
treated by n,w.t h hexane using xtractor 25 and, after
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10  (triphenylphosphine)palladium were placed and the resultant mixture was

heated under the refluxing condition of 105°C for 1 hour under the stream
of nitrogen. Triethylamine and pyridine were removed by distillation
under a reduced pressure and a viscous brown solution was obtained. To
the obtained solution, 200 ml of water and 5 ml of hydrochloric acid were
15 added. The formed solid substance was separated by filtration and
washed with 500 ml of water. The solid substance was dried at 50°C 1
day under a reduced pressure and 17.39 g of a product was obtained (the
yield: 75%).
[Preparation of dipotassium 5'(4'(2-phenylethynyl)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-phenylethynyl)phenoxy)isophthalate obtained
25 above was added and the resultant mixture was heated for 30 minutes

under the refluxing condition. The obtained mixture was cooled in an ice
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reduced pressure and 25.40 g of a product was obtained (the yield: 41%.

[ Preparation of dinethyl 5-(4-(2-phenylethynyl)phenoxy)isophthalatel Into a
500 m four-necked flask equipped with a thernoneter, a 5 Dinroth
condenser and an inlet for nitrogen, 24.73 g (0.06 noles) of dinethyl

5- (4-i odophenoxy)i sopht hal at e obt ai ned above, 0.79 g (0.003 noles) of

tri phenyl phosphine, 0.23 g (0.0012 noles) of copper iodide, 6.74 g (0.066
nol es) of ethynyl benzen.e, 72 m of dehydrated triethyl am ne, m  of

38
dehyd L.qi . 0 di.chl bis 1
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obt ai ned solution, 200 M of water ‘and 5 ml of hydrochloric acid were 15

added. Thebtadhedthecliéld: 99t ance was separated by filtration and washed
with 500 ml of water. The solid substance was dried at 50'C 1 day under a

reduced pri@sspamtiond 4f7. 3942 gheaypsthgughphasoxdisaphelthl{d hecidyifedd: 759 .
[ Preparation of dipotassium 5-(4-(2-phenyl ethynyl)phenoxy)isophthalatel 20
Into a | diposassivmsk (46 phgnuletbynybphenoxydispphthBatell of n-butanol  and
47.53 g (0.32 ol es) .of potassi um hydroxi de (85% by weight) were placed
and pot assi um RiRAtBRIIHE v%t‘i 'ﬁ’%‘GPYéﬂthY _W&ﬁ@hﬁsﬂqh@atqbﬁginednder a
o B L sl oo o G oF Mo i
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10 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-phenylethynyl)phenoxy)isophthalic acid dichloride
from dipotassium 5-(4-(2-phenylethynyl)phenoxy)isophthalate]
Into a 500 ml four-necked flask equipped with a thermometer and a
Dimroth condenser, 15.2 g (0.085 moles) of dipotassium 5-(4-(2-
20 phenylethynylphenoxy)isophthalate obtained above and 90 ml of
chloroform were placed and the resultant mixture was cooled at 0°C. To
the cooled mixture, 62.46 g (0.525 moles) of thionyl chloride was added
dropwise at a temperature of 5°C or lower over 15 minutes. Then, 0.7 ml
of dimethylformamide and 0.7 g of hydroquinone were added and the

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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45 bath and the forned crystals were separated by filtration. The crystals
were washed twice with 200 ml of isopropanol, separated by filtration and
dried at 50*C under a reduced pressure and 16.86 g of a product was
obtained (the yield: 97%. 5 [Preparation of

5- (4- (2- phenyl et hynyl ) phenoxy)i sophthalic acid from dipotassium

5- (4-(2- phenyl et hynyl ) phenoxy) i sopht hal at el Di pot assi um

5- (4- (2- phenyl et hynyl ) phenoxy) i sopht hal at e obt ai ned above in an anount of

8. 69 0 ' i< leQN- d
I nsol gbl( er%gﬁa%g%%eﬁ%%%wﬁgﬁ ?Pﬁhr a (fhgjr)lml/f\n&{}ﬂ' igﬂga@gﬁ}’?! tg_rer pgger:
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the pH becane 1. The forned solid substance was separat eg y filtration,

washed W tdmporrtars dEnged vallewenrthdor! 4 e@deed Ph&ssWRSHI THe Wlthined |
| on- exchanged water and the filtration were repeated tw ce. The obtai ned

sol i d subsésidae wastréekteddbyadxtoiitioniand re@ysedlicedon Lisiny kstswhexang 6. 88 g
of a product was obtained (the yield: 96% . [Preparation of

5- (4- (2- phbaybeaimedydo)idrerbsrandeswph dnimid wndaxi adretued grredsuref amhB8 didpot assi um
5- (4- (2- phenyl et hynyDphenoxy)i sophthal atel Into a 500 m four-necked flask
equi pped giof B prodhet weswbsaingddthe yoldr2i%).condenser, 15.2 g (0. 035 nol es)
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10 Dimroth condenser, 12.54 g (0.0835 moles) of 5-(4-(2-phenylethynyl)-
phenoxy)isophthalic acid obtained above, 100 ml of 1,2-dichloroethane,

| 9.16 g (0.077 moles) of thionyl chloride and 8.0 mg (0.00035 moles) of
benzyltriethylammonium chloride were placed and the resultant mixture
was heated for 3 hours under the refluxing condition. The obtained

15 solution was filtered while the solution was hot. After the 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)isophthalic acid
dichloride obtained above are shown in the following. These data support
that the obtained compounds are the target compounds.
[5-(4-(2-PhenylethynyDphenoxy)isophthalic acid (CggH;405)]

25 Appearance: white powder

Melting point: not found at 320°C or lower (DSC; 10°C/min)
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25 resultant m xture was stirred at 45 to 50'C for 3 hours. After the
reaction mxture was cooled, forned crystals were renoved by filtration
and the 46 O renoved crystals were washed with 50 m of chloroform The
filtrate and the washing |liquid were conbined together and concentrated at
a tenperature of 40cC 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 1HaNMR (400 ddHE DMSOalH: 5 25%)7. (b Préeps (K tiFn 701
5- (4- (2- phenyl et hynyl ) phenoxy)i sophthalic acid dichloride from

5- (4- (2- phenyl et hyny ppheneay(d, SEDNTIFY (e, 289),d1.40 (a9 380) 2PA3H, HEYr - necked
flask equi pped with a thernoneter and a 10 Di nroth condenser, 12.54 g
(0. 035 nol es) &TCNMR(IH0MH 2 IIMBD-He): Srkhoks,) 15696t 156.22, 133.@9,0bt ai ned
above, 100 ml of 1,2-dichloroethane, 9.16 g (0.077 noles) of thionyl
chloride and 8.0 ng188.540035.54p128.p50125.20n1238.01) 22 PlabhdBRUDISHEOr | de
were placed and the resultant m xture was heated for 3 hours under the
refl uxd ng conditi on89:Bie880ai ned 15 solution was filtered while the
solution was hot. After the filtrate was concentrated by renoving the

sol vent under IR (B&re e r 84347826, 286%ahel 3. k8924804, 1496, H418oncent rat ed
inder o reduced’ pr elezbel i 18TEa106 1168, N EBACRT T Hs’ SBBBHEG (i ne v el a-
sopitnal i ¢ achl 0 EEEITBESBIBHD cchynyt ) phenoxy) i sopht hane. ac d
di chl ori de obtgﬁaﬁgnﬁﬁqﬁﬁd9£§:shomm in the followi ng. These data support
10 Calculated C: 73.74%; H: 3.94%
Found C: 73.31%; H: 3.84%
[5-(4-(2-Phenylethynyl)phenoxy)isophthalic acid dichloride (C95H;5035Cly)]
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, 2H),
| 7.52 (m, 2H), 7.35 (m, 3H), 7.04 (d, 2H)
13C-NMR (100 MHz; CDCly): 5 166.65, 1568.27, 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; cm1): 3446, 1754, 1588, 1506, 1443, 1202, 1218, 1145, 991,
846, 824, 764, 737, 694, 683
MS (FD) (m/z): 394.2 (M*)
Elemental analysis:
Calculated C:67.20%; H: 3.08%; Cl: 17.52%
25 Found C: 66.65%; H: 2.99%; Cl: 17.99%
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that the obtained conpounds are the target conpounds.
[ 5- (4- (2- Phenyl et hynyl ) phenoxy)i sophthalic acid (C22111405A 25 Appearance:
whit e pewder Melting point: not found at 3200C or |ower (DSC, -100C/ m n) 47
0 1H NMR (400 MHz; DMBO d& 8 13.47 (br), 8.25 (s, 1H), 7.71 (s, 2H), 7.61
(d, 2H), 7.53 (m 2H), 7.40 (m 3H), 7.13 (d, 2H) 13C NVR (100 M;
DVMSO-d& 8 166.12, 156.96, 156.29, 133.79, 133.54, 131.54, 128.95, 125.29,
123. 11, 122.51, 119.82, 118.45, 5 89.37, 88.90 IR (KBr; cm1): 3424, 2826,
2568, 171Bxabpfie.6 1504, 1466, 1419, 1322, 1284, 1241, 1206, 1165, 1102,
977, 846, 758, 691 WMs (FD) (mlz): 358.2 (Mr) El ement aI anal ysis: 10
Cal cul at efPreparatisadt dimeghpla(4- Egdmky@heﬁaxss)is@plwhafaatﬁh%
[ 5- (4-(2-Phenyl et hynyl ) phenoxy)i sophthalic acid dichloride (C22H12C3C12) ]
Appear ance: sl ilgte kbylyl ewoﬁousmacaedl\ﬂask @gumﬂeﬂﬂt Wlmwctbwcomm mn) 15
1H NMR (400 MHz; CDC13): .8 8.56 (s, , 59éd 2H),  7.52
(m 2H), wtizeer(and 3rjropping fpanelz|4)501 nﬁmm @xgban waben, 375 md ofes. 65,
158. 27, 154.82, 13 133..77, 131.5 128. 127.90, 125. 96,
122. 87 12@%@“8‘*@398‘3’1111?189&81&1 agé 153%0e 10 %éBﬁno}?ﬁgn gdl@&t@l 5742 1588,
1506, 1443m1%1g19 énox Jhsopllx%ha ate obtalned in accordance with the same
procedures as those conducted in Example 5 were placed and the resultant
mixture was stirred. The flask was cooled at a temperature of 5°C or
lower. Into the cooled flask, a solution prepared by dissolving 12.42 g
10 (0.18 moles) of sodium nitrite into 25 ml of distilled water was added
dropwise over 20 minutes. The resultant mixture was stirred at a
temperature of 5°C or lower for 40 minutes and at 100°C for 2 hours. The
- formed precipitates were separated by filtration and, after a treatment
with active carbon in methanol, recrystallized from methanol. The
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)isophthalate obtained above, 300
ml of dehydrated toluene and 16.61 g (0.21 moles) of dehydrated pyridine

were placed and the resultant mixture was cooled at -30°C under stirring.
25 To the cooled mixture, 39.50 g (0.14 moles) of anhydrous trifluoro-

methanesulfonic acid was slowly added dropwise with sufficient care so
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846, 824, 764, 737, 694, 683 M5 (FD) (mz): 394.2 (M+) Elenental analysis:
Calculated C. 67.20% H 3.08% C: 17.52% 25 Found C. 66.65% H 2.99%
Cl:¢17.99% 48 Exanple 6 [Preparation of dinethyl

5- (4- hydr oxyphenoxy)i sophthalate] Into a 1 liter four-necked flask equi pped
with a thernonmeter, a stirrer and a dropping funnel, 450 m of

I on-exchanged water, 75 m of a 5 concentrated sulfuric acid and 45.20 ¢
(0.15 nol es) of dinethyl 5-(4 am nophenoxy)i sophthal ate obtained in

accor dancehut tthet bemparaturpr dide diot esxceed t FRS¥C.c oAdikert chie i adldidanpwas5 were

pl aced and the resultant mxture was stirred. The flask was cooled at a

t enper at urcengflete@, dthe teouperatiing ovah elowdéd datf 0AUSkand thel reactionpwapar ed by
di ssolving 12.42 g 10 (0.18 noles). of sodiumnitrite into 25 m of

di stil | ed allawad tgaproseedépr Hhopwi s&henetheopmpenature waseeleedgitatheni xt ure
was stirred at a tenperature of 5C.or |ower for 40 m nuﬁties anﬂ at 100C for
2 hours. TRem fppentyredans the asagiden was)aHawed toyproceed Jor dnhaues. after a

treatnent . with active carbon.in nethanol, recry | 1ized from net hanol .
The 1551 oAb RG] SERCaan aBivmEs Stmpariad Byfor 20 imh PEiceatraten REd t 50C
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5-(4-trif lvb’a?g &&E&Mﬁ%‘ﬂf&&‘:&&w& GREX YO0 rISHRBIMHAE 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 Fromvthe 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-
sulfonyloxyphenpxy)isophthalate was used in place of 24.73 g (0.06 moles)
of dimethyl 5-(4-iodophenoxy)isophthalate used in Example 5, dimethyl 5-

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

The same procedures as those conducted in Example 5 were
conducted in the succeeding steps and dipotassium 5-(4-(2-phenylethynyl)-
phenoxy)isophthalate, 5-(4-(2-phenylethynyDphenoxy)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 1H-NMR,
13C-NMR, IR, MS and the elemental analysis of 5-(4-(2-phenylethynyl-
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20 Into a 1 liter four-necked flask equi pped with a thernoneter, a Dinroth
condenser, a calciumchloride tube and a stirrer, 21.26 g (0.07 noles) of
di et hyk 5-(4-hydr oxyphenoxy)i sopht hal at e obt ai ned above, 300 m of
dehydrated toluene and 16.61 g (0.21 noles) of dehydrated pyridine were
pl aced and the resultant m xture was cool ed at -30C under stirring. 25 To
the cooled mxture, 39.50 g (0.14 noles) of anhydrous trifluoro-
met hanesul fonic acid was sl owy added dropwi se with sufficient care so 49
that the phenerpissphthalic naid exaded-(4123@Ghetylethyndphdtoky)isophahalic
conpleted, the tenperature was el evated at OC and the reaction was allowed
t o proceedcidodichldrode all BEppraed tvnigh tthope hafixaenplass ehdvittveaks slmowhdhat oom
tenperature and the reaction was allowed to proceed for 5 hours. 5 The
obt ai ned thasainercompounds agahose undixample @eerejobtdinede wat er and
separated into an aqueous |ayer and an organic |ayer. The aqueous | ayer
was treated tw ce by extractlon with 100 mMl of toluene and the extract was
conbi ned e obtained organic |ayer was washed
twi ce it BNEHES ML sl CAR LA Yo g wlth anhydr ous magneS| um sul fate. 10
From t he resul ant m ture Bltﬂg sol vent. vas, renmved ti Ilatlgn under

. P

a reduced pres ﬁraéc%F nee &V W&&S“d} o’ﬂ’lY@P R8s ArUPe tcﬁl‘"ﬁ?’?'&f $58%n
oy under A34; S bl 4STySERE! Bhiho ?f"ﬁ hideB PR of6 oB Mol e

ield: 86 i
% (4-(2- p%@enﬁ} é‘f‘lﬁﬁf’%@ﬂﬁgn@}?ﬁ’%’g% at e] p?%wé%%f)’r an ef) : conﬁlenﬁe sane
procedur e%a@c%oﬁf&@&%l&ﬁ%@ﬂﬁio%%d‘s“exkﬁbﬁ'ﬂﬂé EkcBl16%E Mol t tRAlstdRedRafl 18- 06
nol es) of 5-(4-trifluoronethane-

10  easily provided.
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sul f onyl oxyphenoxy)i sopht hal ate was used in place of 24.73 g (0.06 nol es)
of dinmethyl 5-(4-iodophenoxy)isophthalate used in Exanple 5, dinethyl 5- 20
(4-{ 2- phenyl et hynyl ) phenoxy) i sopht hal at e was obt ai ned. The same procedures
as those conducted in Exanple .5 were conducted in the succeeding steps
and di pot assi um 5- (4-(2-phenyl et hynyl)- phenoxy)i sopht hal at e,

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

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

acid dichloride all agreed with those in Exanple 5 and it was shown that

t he sane donpbwademasictdagbexylic #xidiEwng avstructolve appebented NplgshHintall
APPLI CABI LI TY I n accordance with the present invention, aromatic carboxylic
acids andowemln (Bfi de derivatives thereof which are useful as the raw
material for macronol ecul ar conpounds and, in particular, for

pol ycondensed macr onofEe conpounds exhi biting excellent heat

resi stance can be 10 easily Yyrovided. 51 CLAIMS 1. An aronmatic carboxylic
acid having a structure repre ed QX general fornmula (1): HOOC HOOC

HOOC

5 | - (1)
wherein A represents a group represented by general formula (a) or (b):
-C=C-R! - (2) |
c=c-R®

"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):

XOcC

XOC
15 - (2)

wherein A represents a group represented by general formula (a) or (b):

-C=C-R! ~ (a)
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5 ..
(b):

(1) wherein A represents a group represented by general fornmula (a) or

-C=-CRL ... (a) CCCGCR2 ... (b) RL in general fornula (a) repre

hydr oger atom an al kyl group or 10 an aromatic group and R2 in gen

formula (b) representing an alkyl group or an aromatic group. 2. An

hal i de derivative of an aromatic carboxylic acid having a structure

represented by general formula (2): XOC XOC 15 (2) wherein A repres

group represented by general fornula (a) or (b): -C=-CRlL ... (a) 5

C=CR2 5 Rl in general formula (a)c%geggﬁenting hydrogen atom an al
ave n

group or an aromatic group

al kyl
acid

2, wherein X in general for

eral fornmula (b) representi
R; and X represents a hal ogen atom
gyatic carboxylic acid according to
(2) represents(hlorine atom 4. A p

group or an aromajic
hal i de derivati ve of aN

for producing an aromatic carboxylic acid represented by

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

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

3. 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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10 general forrmula (1-1): HOOC C= G R1 HOOC (1-1) wherein Rl represents
hydr ogen atom an al kyl group or an aromatic group, which conprises:
obtaini mg a conpound represented by general fornula (5): ROOC C=C-E 15
ROOC (5) wherein R represents a |ower alkyl group and E represents
trimethylsilyl group, hydroxypropyl group, an al kyl group or an aromatic
group, by 53 reacting a conpound represented by general fornula (3): ROOC
ROOC 5 ... (3) wherein D represents a group to be elimnated and Ris as
defi ned abeacting aicompsundieprestntedbysgemeed] foyngdadBll fornula (4): HC=C-E
(4) wherein E is as defined above;

ROOC

ROOC
(3

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

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

forming a compound represented by general formula (6):
MOOC
c=c-r!
MOOC
()
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

represehted by general formula (4).
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form ng a conpound represented by general fornmula (6): MOOC C C R1 MOOC
.(6) wherein RL is as defined above and M represents an alkali netal, by
10 treati ng the obtai ned conpound represented by general forrmula (5) in a
presence of an alkali netal hydroxide; and treating the formed conpound
represented by general formula (6) wth an acid. 15 5. A process for
produci ng an aromatic carboxylic acid according to Claim 4, wherein a
transition nmetal catalyst is used for the reaction of the conpound
represent gd Wﬂ@é&éaforfﬁdmlcﬁlg( ah arvmitie ceebpouivacidepspeenited by general
formula (4). rocess for producing an aromatic carboxylic acid -
r epr esent génbmlfgmanaﬂlfz&xrnul a (1-2): HOOC C=C-R2 HOOC (1-2) wherein R2
represents an al kyl group or an aronatic group, which 5 conprises:
obt ai ni ng a conpound H&§pPE€sent ed by general fornul a, (9): ROCC

:/CCR

wherein R2 represents an alkyl group or an aromatic group, which

HOOC
- (1-2)

5 comprises:

obtaining a compmind represented by general formula (9):
ROOC

@O-@%

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

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

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

wherein R2 is as defined above;

15 forming a compound represented by general formula (10):
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C=C-R2 ROOC ... (9) wherein Rrepresents a |lower alkyl group and R2 is as
defi ned above, by reacting a conpound represented by general fornula (7):
ROQC:10,ROOC .. (7) wherein D represents a group to be elimnated and Ris
as defined above, wth a conmpound represented by general formula (8):
HC=-CR2 ... (8) wherein R2 is as defined above; 15 form ng a conpound
represented by general formula (10): 55 MOOC MOOC C=C-R2 ...(10) wherein M
represents an alkali metal and R2 is as defined above, by treating the
obt ai ned conpound repmoeent ed by general formula (9) in a presence of an

al kal'i metal hydroxide; and\5 treating the forprd g8npound represented by

general fornmula (10) wth azmacid. 7. ocess for producing an aronatic
carboxylic acid according t 2i-mO

MOOC
-(10)

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

XOcC
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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6, wherein a transition nmetal catalyst is used for the reaction of the 10
conpound represented by general fornula (7) and the conpound represented
by general fornmula (8). 8. A process for producing an acid halide
derivative of an aromatic carboxylic acid represented by general fornmula
(2-1): XCC C=C RL XOCC 15 ... (2-1) wherein X represents a hal ogen atom
and Rl represents hydrogen atom an al kyl group or an aromatic group,

whi ch conprises treating with a hal ogenating agent a compound represented
by general fornmula (l1-ggpod6 HOOC CC-RL HOOC . (1-1) wherein Rl is as
defined above, or a compound represented by general fornula (6): MOCOC
CCR MOXOC ... (6) 5 whereifm™~Wrepresents an alkali nmetal and RL is as
defined above. 9. A process dlﬁbngtlan acid halide derivative of an
aromatic

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 genexal formula (2-2):

c=c-R?

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

XOC

XOC '
- (2-2)

an aromatic group, which comprises treating with a halogenating agent a
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carboxylic acid according to Caima8, wherein the hal ogenating agent is a
chlorinating agent and X in general fornula (2-1) represents chlorine 10
atoms-1Q. A process for producing an acid halide derivative of an aromatic
carboxylic acid represented by general formula (2-2): XOC C=C-R2 XCC ...
(2-2) 15 wherein X represents a hal ogen atom and R2 represents an al kyl
group or an aromatic group, which conprises treating with a hal ogenating
agent a 57 conpound represented by general forrmula (1-2): HOOC C=C-R2 HOOC
... (1-2) conpoand regrésenied bgfg‘enedalaﬁoomlaél'?éi conpound represented by
general fornula (10): MOOC C=C-R2 MOOC 5 ...(10) wherein Mrepresents an
al kali metal and R2 |I§IOOQC efined above. 11. A process for producing an

acid halide derivative of a omati c : . C=C-R

HOOC
- (1-2)

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

formula (10):
MOOC

Q@co |

MOOC
5 -(10)

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

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

atom.
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carboxylic acid according to C aim10, wherein the hal ogenating agent is a
10 chlorinating agent and X in general fornmula (2-2) r |

e i
aBSTRACT A,

FIANNNI*

|OI’ I ne

A novel aromatic carboxylic aéid useful as a material for
macromolecular compounds and, in particular, for polycondensed

5 macromolecular compounds exhibiting excellent heat resistance, an acid
halide derivative thereof and a process for producing these compounds are
disclosed. The aromatic carboxylic acid and the acid halide derivative
thereof have structures represented general formulae (1) and (2),
respectively, and can be efficiently produced from a dialkyl ester derivative

10  of isophthalic acid and an acetylene derivative in accordance with the

disclosed process comprising specific steps.

HOOC
A
HOOC
(1)
XOC
A
XOC
- ()
" In the above formulae, A represents:
15 -C=C-R! - (a)
or
c=c-R?

Y
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(R1 represents hydrogen atom, an alkyl group or an aromatic group, R2
represents an alkyl group or an aromatic group) and X represents a

halogen atom.
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