PROCESS FOR THE SYNTHESIS OF FLUORINATED ETHERS OF AROMATIC
ACIDS

Abstract of the Invention

Fluorinated ethers of aromatic acids are produced from halogenated aromatic acids in a
reaction mixture containing a copper (1) or copper (I1) source and a diamine ligand that
coordinates to copper. The fluorinated ethers of aromatic acids made using the process
described herein can be applied to, eq., fibers, yarns, carpets, garments, films, molded
parts, paper and cardboard, stone, and tile to impart soil, water and oil resistance. By
incorporating the fluorinated ethers of aromatic acids, or diesters thereof, into polymer
backbones, more lasting soil, water and oil resistance, as well as improved flame

retardance, can be achieved.
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1. Aprocess for preparing a fluorinated ether of
an aromatic acid, the ether being 'represented by the
structure of the follow ng Formula |

C——0OH

(Rf-—o
n

wherein Ar is a G~GCy, nonocyclic or polycyclic aronatic
nucl eus, n and mare each independently a nonzero val ue,
ntmis less than or equal to 8, and wherein R is a
fluorinated al kyl, alkaryl, aralkyl or aryl group,
optional ly containing one or nore ether |inkages -0-
wth the proviso that R is not attached to the ether
oxygen in Formula | via a CF, group or a CRCH,CH, group,
conpri si ng:

(a) contacting a hal ogenated aromatic acid that
Is represented by the structure of the follow ng Formul a
Il
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wherein each X is independently C1, Br or |, and Ar, n
and mare as set forth above, wth
(1) a total of fromabout ntmto about n+mtl
equi val ents of the al coholate ROM
(wherein Mis Na or K) per equivalent of
hal ogenated aromatic acid, in a polar
aprotic solvent or in RCH as a sol vent;
(ii) a copper (lI) or copper (Il) source; and
(iii) a diamne ligand that coordinates to
copper,
to forma reaction m xture;

(b) heating the reaction mxture to formthe
mbasic salt of the product of step (a), as represented
by the structure of the following Formula I11;
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(c) optionally, separating the Fornmula |11
mbasic salt fromthe reaction mixture in which it is

formed; and

(d) contacting the Formula IIl mbasic salt
with acid to formtherefroma fluorinated ether of an

aronmati c aci d.

2. A process according to Claim1l wherein R is
sel ected fromthe group consisting of:

(a) CF3 (CF)a(CH)b - , wherein a = an integer fromO
to 15 and b = 1, 3 or 4

(b) HCF, (CF;) c(CH) 4-, wherein c = an integer fromQ0
to 15 and d = 1, 3, or 4

(c) CF3CF,CF,OCFHCF,( OCH,CH;) . - and
CF;CF,CF,OCF,CF, (OCH,CH,) . -, wherein e = an integer froml
to 12;

(d) (CF3),CH-

(e) (CFCF,CFH) (F) (CF3)C-

(f) (CFR;CF,CFH) (F) (CF3)CCH,-

(9) (CF3)2(H)C(CF3CFy) (F)C -



(h)y (CF)2(HAOCKCR) (F)AGOH- ; and
(1) pentaf | uor ophenyl .

3. Aprocess according to daim1 wherein the
hal ogenated aromatic acid is selected fromthe group
consi sting of 2-bronobenzoic acid, 2,5-dibronobenzoic
acid, 2-brono-5-nitrobenzoic acid, 2-brono-5-
nmet hyl benzoi ¢ acid, 2-chl orobenzoic acid, 2,5-
di chl or obenzoi ¢ acid, 2-chloro-3,5-dinitrobenzoic acid,
2- chl or o- 5- net hyl benzoi ¢ acid, 2-brono-5-met hoxybenzoi c
aci d, 5-brono-2-chl orobenzoi c acid, 2,3-dichlorobenzoic
acid, 2-chloro-4-nitrobenzoic acid, 2,5-
di chl orot erepht hal i ¢ acid, 2-chl oro-5-nitrobenzoic acid,
2, 5-di bronoterephthalic acid, and 2, 5-
di chl orot erepht hal i ¢ aci d.

4. A process according to Qaiml wherein, in step
(a), atotal of about ntmto n+mtl nornal equival ents of
ROM are added to the reaction m xture per equival ent of
t he hal ogenat ed aronatic acid.

5. A process according to Qaim1l wherein the
copper source conprises a Qu(l) salt, a Qu(ll) salt, or a
m xt ure thereof.

6. A process according to daimb5 wherein the
copper source is selected fromthe group consisting of
Qud, QuBr, Qul, Qu,S04, CuNO3z, CQud,, QuBr, Cul, CQCuS0Oy,
Cu( NO3) ,, and m xtures thereof.
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7. A process according to daim1l1 wherein the
| i gand conprises a cycl ohexyl di am ne.

8. A process according to Qaim1l where the |igand
conprises an N, N -substituted di am ne.

9. A process according to daim1 wherein copper is
provided in an anmount of between about 0.1 and about 5
nol % based on nol es of hal ogenated aromati c aci d.

10. A process according to Qaim1l wherein the
ligand is provided in an amount of between about one and
about two nol ar equival ents per nol e of copper.

11. A process according to Aaim1 further
conprising a step of subjecting the ether of the aronatic
acid to a reaction to prepare therefroma conpound,
nononer, ol igomer or pol yner.

12. A process according to Qaim11 wherein a
pol yner prepared conprises at |east one nenber of the
group consi sting of pyridobisi mdazol e,
pyri dobi st hi azol e, pyri dobi soxazol e, benzobi si m dazol e,
benzobi st hi azol e, and benzobi soxazol e noi eti es.

13. A process according to Qaim12 wherein a
pol ynmer prepared conprises a fluorinated
pyri dobi si m dazol e- 2, 6-di yl (2, 5-di al koxy- p- phenyl ene)



pol yner or a fluorinated pyridobi si mdazol e-2,6-diyl (2, 5-
di ar eneoxy- p- phenyl ene) pol yner.

14. An article conprising a conposition nade by a
process according to daim 1.

15. An article conprising a conposition nade by a
process according to daim11.
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