PRODUCTI ON OF SUBSTI TUTED PHENYLENE AROVATI C DI ESTERS PRI ORI TY CLAI M [ 0001]
This application clainms priority to U S. provisional patent application
serial nowvo@df0l4451959 filed on Decenber 31, 2008, the emCirms:@ont®st of
which is incorporated by reference herein. BACKGROUND [ 0002] The present

di sclosure relates to substituted 1, 2-phenyl ene aromatic diesters. [0003] A
known synt hesis for unsubstituted phenyl ene di benzoate is esterification of
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t he production of ol efin-based pol yners having i nproved properties.
Consequently, the art recogni zes PRIGRIEECIfAMIi nproved processes for the
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a subst itfefdrededemimt i c diol with an aromatic carboxylic acid or derivative
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[0003] A known synthesis for unsubstituted phenylene dibenzoate is esterification of
catechol with benzoyl chloride in a liquid medium. Substituted phenylene dibenzoate shows
promise as a component in improved catalyst systems for the production of olefin-based
polymers having improved properties. Consequently, the art recognizes the need for
improved processes for the production of substituted phenylene aromatic diesters and the

resultant compositions.

SUMMARY
[0004] The present disclosure is directed to substituted 1,2-phenylene aromatic
diesters.
[0005] In an embodiment, a process for producing a diester is provided. The process

includes reacting a substituted aromatic diol with an aromatic carboxylic acid or derivative
thereof under reaction conditions. The reaction forms a substituted 1,2-phenylene dibenzoate

of the structure (II):
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wherein R;-Rj4 are the same or different. At least one of R;-Ry4 is selected from an
unsubstituted hydrocarbyl group having 2 to 20 carbon atoms and a substituted hydrocarbyl
group having 2 to 20 carbon atoms. Each of the other R groups of Ri-R4 is hydrogen. Each
of Rs-Ry4 is selected from hydrogen, an unsubstituted hydrocarbyl group having 1 to 20



unsubsti tuted hydrocarbyl group having 2 to 20 carbon atons and a
substituted hydrocarbyl group having 2 to 20 carbon atons. Each of the

ot her R gwouprn/i@BfP-R 4 is hydrogen. Each of R -Ri 4 is gerasted/ o6996m

hydr ogen, an unsubstituted hydrocarbyl group having 1 to 20carbon atons, a
substituted hydrocarbyl group having 1 to 20 atons, an al koxy group having
1 to 20 carbon atons, a hal ogen, and conbi nations thereof. [0006] In an
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producing a diester. I'n an enbodinment, a process for producing a diester
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[0008] The disclosure provides another process for producing a diester. In an
embodiment, a process for producing a diester includes reacting an aromatic diol with a di-
substituted carboxylic acid or derivative thereof under reaction conditions. The reaction
forms a substituted 1,2-phenylene dibenzoate of the structure (II) wherein R;-Ry4 are the
same or different. At least two of Rs-Rg, and at least two of Rj¢-Ri4 are selected from an
unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a substituted hydrocarbyl
group having 1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, a halogen,
and combinations thereof.
[0009] The disclosure provides another process for producing a diester. In an
embodiment, a process for producing a diester includes reacting an aromatic diol with a first
aromatic carboxylic acid or derivative thereof and a second aromatic carboxylic acid or
derivative thereof under reaction conditions. The reaction forms a substituted 1,2-phenylene
dibenzoate of the structure (II) wherein R;-Ry4 are the same or different. Each of R;-Rys is
selected from hydrogen, a substituted hydrocarbyl group having 1 to 20 carbon atoms, an
unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, an alkoxy group having 1 to
20 carbon atoms, a halogen, and combinations thereof. At least one of Rs-Ry is different than

its respective Rj¢-R 4 mate.



and conbi nations thereof. [0009] The discl osure provides anot her process
for producing a diester. In an enbodi nent, a process for producing a

di ester iwolothawssigeacti ng an aromatic diol with a first pararsatvoecmas boxyl i c
acid or derivative thereof and a second aromati c carboxylic acid or
derivative thereof under reaction conditions. The reaction fornms a
substituted 1, 2-phenyl ene di benzoate of the structure (l11) wherein Ri-R 4
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wherein R;-Ry4 are the same or different. R; is not an isopropyl group or a tertiary
alkyl group. Each of R) and Rj is selected from an unsubstituted alkyl group having 1 to 20
carbon atoms, an alkenyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a
halogen, a silicon-containing hydrocarbyl group, and combinations thereof. Each of R;, Ry,
and Rs-Ry4 is selected from hydrogen, an unsubstituted hydrocarbyl group having 1 to 20
‘carbon atoms, a halohydrocarbyl group, a halogen, and combinations thereof.
[0013] The present disclosure provides another composition. In an embodiment, a
substituted phenylene aromatic diester of the structure (II) is provided. R;-Ri4 are the same
or different. R; is an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms. Each of

Ry-R; is selected from hydrogen, an unsubstituted hydrocarbyl group having 1 to 20 carbon



wherein Ri-Ri 4 are the sane or different. R is not an isopropyl group or
a tertiary al kyl group. Each of R and R3 is selected froman unsubstituted
al kyl growp 20emi78g)91 to 20 carbon atons, an al kenyl groepThsemge®s1o 20
carbon atons, a hal ohydrocarbyl group, a hal ogen, a silicon-containing
hydrocar byl group, and conbi nations thereof. Each of R2, R4, and R5-Ri 4 is
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The R groups are sinultaneously not a t-butyl group. [0015]
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same or different. Each of Rj, R3, Ry is hydrogen. R, is a hydrocarbyl group having 1 to 20
carbon atoms. At least one of R; and Ry; is a halogen. Each of Rs-Rg, Rg-R1; and Ry3-Rig
is selected from hydrogen, an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms,
a halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group, and
combinations thereof.

[0016] The disclosure provides another composition. In an embodiment, a
substituted phenylene aromatic diester is provided having the structure (II). R;-Ry4 are the
same or different. Each of Ry, R3, R4 is hydrogen. R;is a hydrocarbyl group having 1 to 20
carbon atoms. Each of Rs-Ry4 is selected from hydrogen, an unsubstituted hydrocarbyl group
having 1 to 20 carbon atoms, a halohydrocarbyl group, a halogen, a silicon-containing
hydrocarbyl group, and combinations thereof. At least one of Rs-R¢, Rg-R1; and Ry3-Ryq is
selected from a C;-Cs alkyl group, a halogen, and combinations thereof.

[0017] The disclosure provides another composition. In an embodiment, a
substituted 1,2-phenylene aromatic diester of the structure (II) is provided. Ri-Ry4 are the
same or different. R, is not a secondary alkyl group or a tertiary alkyl group. Each of R; and
Ry is selected from an unsubstituted alkyl group having 1 to 20 carbon atoms, an alkenyl
group having 1 to 20 carbon atoms, a halohydrocarbyl group, a halogen, a silicon-containing

hydrocarbyl group, and combinations thereof. Each of R;-R; and each of Rs-Ry4 is selected



same or different. Each of Ri, R3, R4 is hydrogen. R2 is a hydrocar byl
group having 1 to 20 carbon atons. At |east one of R7 and R 2 is a hal ogen.
Each of RBOR610/078519Ri i and R 3-Ri 4 is sel ected from hy@#Cogsng0oanos4
unsubstituted hydrocarbyl group having 1 to 20 carbon atons, a

hal ohydr ocar byl group, a hal ogen, a silicon-containing hydrocarbyl group,
and conbi nati ons thereof. [0016] The di scl osure provi des anot her
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atom; Eaghoff R5-Ri 4 is selected from hydrogen, an unsubstituted
hydrocar byl group having 1 to 20 carbon atons, a hal ohydrocarbyl group
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hal ohydrocar byl group, a hal ogen, a silicon-containing hydgggarbyl group,
and conbinations thereof. [0018] Anotperxconposition is provided. In an
enbodi nent, a substituted phenyl ene g ic diester of the structure (I11)
is provided. R1-R H are the sane or erent. Each of

Ry Ry

[0020] R;, R4 and Rs.y4 are the same or different. Each of R and Ry is hydrogen. At
least one of Rs-Ry4is selected from an unsubstituted hydrocarbyl group having 1 to 20 carbon
atoms, a halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group, and
combinations thereof. R7 and Ry, are simultaneously not a methyl group.
[0021] An advantage of the present disclosure is the provision of substituted
phenylene aromatic diester compounds with improved properties.
[0022] An advantage of the present disclosure is the provision of improved
substituted phenylene aromatic diester suitable for use in procatalyst and/or catalyst
compositions for the production of olefin-based polymers.

DETAILED DESCRIPTION
[0023] The present disclosure is directed to the production of substituted 1,2-

phenylene aromatic diesters.



R1-Ri 4 is selected from hydrogen, an unsubstituted hydrocarbyl group having
1 to 20 carbon atons, a hal ohydrocarbyl group, a hal ogen, a

si | i con- cwotaii7egyohydr ocar byl group, and conbi nati ons PhEsed09/064954 east
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structure or a polycyclic structure. Nonlimting exanpl es of )
unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, an alkoxy group having 1 to
20 carbon atoms, a heteroatom, and combinations thereof. As used herein, the term
"hydrocarbyl" and “hydrocarbon” refer to substituents containing only hydrogen and carbon
atoms, including branched or unbranched, saturated or unsaturated, cyclic, polycyclic, fused,
or acyclic species, and combinations thereof. Nonlimiting examples of hydrocarbyl groups
include alkyl-, cycloalkyl-, alkenyl-, alkadienyl-, cycloalkenyl-, cycloalkadienyl-, aryl-,
aralkyl, alkylaryl, and alkynyl- groups.
[0027] As used herein, the terms “substituted hydrocarbyl” and “substituted
hydrocarbon” refer to a hydrocarbyl group that is substituted with one or more
nonhydrocarbyl substituent groups. A nonlimiting example of a nonhydrocarbyl substituent
group is a heteroatom. As used herein, a “heteroatom” refers to an atom other than carbon or
hydrogen. The heteroatom can be a non-carbon atom from Groups IV, V, VI, and VII of the
Periodic Table. Nonlimiting examples of heteroatoms include: halogens (F, CI, Br, I), N, O,
P, B, S, and Si. A substituted hydrocarbyl group also includes a halohydrocarbyl group
and/or a silicon-containing hydrocarbyl group. As used herein, the term “halohydrocarbyl
group” refers to a hydrocarbyl group that is substituted with one or more halogen atoms. As
used herein, the term “silicon-containing hydrocarbyl group” is a hydrocarbyl group that is

substituted with one or more silicon atoms. The silicon atom(s) may or may not be in the

carbon chain.



sui tabl e aromatic diols include benzenediols such as 1, 2-benzenedi ol
(catechol), 1,2- dihydroxynaphthal ene, 2, 3-di hydroxynapht hal ene, and

1, 8- di hyawoxymeapkiibal ene. [ 0026] The term "substituted aconmskooo/o6d9ss, " as
used herein, refers to an aromatic diol whereby at |east one (or two, or
three, or four) of the benzene-ring substituents (other than the two
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Nonlimiting examples of suitable aromatic acyl halides include halides of any of the aromatic
carboxylic acids disclosed above (i.e., a halide of one or more of the following: benzoic acid,
1-naphthoic acid, 2-naphthoic acid, 6H-phenalene-2-carboxylic acid, anthracene-2-
carboxylic acid, phenanthrene-2-carboxylic acid, and/or phenanthrene-3-carboxylic acid).
Further nonlimiting examples of suitable aromatic acyl halides include benzoyl chloride,
benzoyl fluoride, benzoyl bromide, and benzoyl iodide, naphthoyl chloride, naphthoyl
fluoride, naphthoyl bromide, naphthoyl iodide, and any combination of the foregoing
aromatic acyl halides.
[0030] Nonlimiting examples of suitable aromatic anhydrides include anhydride of
the aromatic carboxylic acids disclosed above. (i.e., an anhydride of one or more of the
following: benzoic acid, 1-naphthoic acid, 2-naphthoic acid, 6H-phenalene-2-carboxylic acid,
anthracene-2-carboxylic acid, phenanthrene-2-carboxylic acid, and/or phenanthrene-3-
carboxylic acid). Further nonlimiting examples of suitable aromatic anhydrides include
benzoic anhydride and any combination of the foregoing aromatic anhydrides.
[0031] Nonlimiting examples of suitable aromatic carboxylate salts include
potassium, sodium, or lithium salt of the aromatic carboxylic acids disclosed above (i.e., salts

of one or more of the following: benzoic acid, 1-naphthoic acid, 2-naphthoic acid, 6H-

phenalene-2-carboxylic acid, anthracene-2-carboxylic acid, phenanthrene-2-carboxylic acid,



substituted with one or nore silicon atons. The silicon aton(s) may or nmay
not be in the carbon chain.[0028] An aromatic carboxylic acid, or a
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present process. As used herein, an "aromatic carboxylic acid" is a
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structure.. The ar ti.c,carboxylic acid e a -0, a | y-carboxylic
2o - NorP RSB BO R e st ool HRR nbaBf AR
benzoi ¢ aghphthdatlaBbdik@l O-@phehoaié; NABNERYI Condihdlion6 bf Pihe Nflregteng -@ahitaxyl i c
aci d, anthracene-2-carboxylic acid, phenanthrene-2-carboxylic acid, and
phenant heashexylate satsr boxyl i ¢ acid. [0029] A "derivative of an aromatic

car boxyl id" ok, " . ' i c. aci i : "
her ein, tog)f?' gfs to g}rlle grr%g%él? rcg}ggg(yﬁ@rﬁ%&x%lje&,ﬁgﬁﬁgérj (t)}%g{(%f\égé}nﬁis rblsg@,teldsaﬁﬁhe
ar omat i Cteg@rebsyihateardalatic caborylic Ridbi daiviative thestodfas ubdd heseinuaéars tocard

that the derivative of the aromatjc carboxylic acid nay be nocycli c
st r uct ur &opyatig caBioyrle prid: oF dgHYaIve. th%ﬂfiwqr?h?ga%géﬁpg@so%&‘e;%“? [Tene
aromati c | i J i : - i )

Seh e o Sl o HERnPHNARANE! L9 0 sBMINGCd IoRLBIE & KARROIIE 2
benzoi ¢ embeh atbasaph uhaibstimtiddhyd2ecaapt tghaipchaingl] 6 R0phadral atoms,2ancakeraxyl i ¢

aci d, ant hracene- 2- rbaoxylic acid, phenant hrene-2-carboxyli.c acjid, and/or
phenant h$&HB8VINE, rtBézﬁaf A9HS 2 Iﬁﬁ?rgﬁtg?l’ ARHF rﬂglf’?tﬁ(ajség?fﬁ%ﬁ es 5f tlhg bl e
aromat i c«Qe¥hufaal dré@atid RalbbfAid8Nd Bt dFhevd BRred?emEdYdesfdubigiithe, arbaZOY |
brom de, and benzoyl iodide,” naphthoyl chloride, naphthoyl fluoride,

napht hoytarbexyhicdasid, neubstitiited| aromatie eacy b halidensubgitbien Arpwalo pnbyisideopediei ng
aromat | Csu%%‘é{gute%agrci)rggt% carboxylate salt.
[0033] In an embodiment, the present process includes reacting the substituted
aromatic diol with the aromatic carboxylic acid (or derivative thereof) under reaction
conditions to form a substituted phenylene aromatic diester. “Reaction conditions,” as used
herein, refer to temperature, pressure, reactant ‘concentrations, solvent concentrations,
reactant mixing/addition parameters, and/or other conditions that influence the properties of
the resulting product. '
[0034] The characteristics of the phenylene moiety are determined by the substituted
aromatic diol. For example, a substituted 1,2-benzenediol yields a substituted 1,2-phenylene
aromatic diester. In an embodiment, the substituted aromatic diol is a substituted catechol.
The substituted catechol has the structure (I):
@

R

RZQOH
R4
wherein at least one, or two, or three, or four R group(s) of Rj-Ry is selected from a
substituted hydrocarbyl group having 1 to 20 carbon atoms, an unsubstituted hydrocarbyl

group having 1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, a

heteroatom, and combinations thereof. Each of Rj-R4 may or may not be hydrogen. The



[0030] Nonlimting exanples of suitable aromatic anhydrides include
anhydri de of the aromatic carboxylic acids disclosed above (i.e., an
anhydri dewof2omvmassip nore of the foll owi ng: benzoi c aci dpCcTArsapibbse aci d,
2- napht hoi ¢ aci d, 6H phenal ene-2-carboxylic acid, anthracene-2-carboxylic
aci d, phenant hrene-2-carboxylic acid, and/or phenanthrene-3 - carboxylic
acid). Further nonlimting exanples of suitable aromatic anhydrides include
benzoi ¢ prokydrindedenctacting thendubstittiied reateicholhwith anegyoinage aedrhalide, sushyadrd des.

[ 0031] nlimiti anples of suitable ar tic carbgxyl ate | ts include
pot assi Eﬁ‘fnzggij]i‘adﬁfg' gﬁ“ n{)eflﬁt?%’rf"%?ta S gStﬁHtSd ilr’%%ﬁniygenﬁ gﬁtﬁ%‘%%tt? 8P§’ iskcmre

di scl osedymbove (i.e., salts of one or nmore of the follow ng: benzoic acid,
1- napht hoi'c acid, 2-naphthoic acid, 6Hphenal ene- 2-carboxylic acid, :
ant hr acene- 2- carboxyl i ¢ acid, phenant hrene-2-carboxylic acid, and/or (1D
phenant hr ene- 3- carboxylic acid). Further nonlimting exanples of suitable
aromati c carboxylate salts include potass um-benzoate, sodi um benzoate,

| it hium benzoate, potassium 2- naphtRho s&di um 2- napht hoate, and any
conbi nation of the foregoing aromptic canboxylate salts. [0032] The
aromati c carboxylic acid, or derivative tR of may be substituted. The
term"substituted aromatic carhgxyllc acid gerivative thereof," as used
herein, refers to an aromatic car or derivative thereof,
whereby at | east one of the benzeng (tuents (other than the
carboxyl group) is a substitutétl hyfroearbyl] gréup having 1 to 20 carbon
atons, an unsubstituted hydrocarbyl*®group h&ving 1 to 20 carbon atons, an

al koxy group having 1 to 20 carbon atons, a heteroatom and conbi nations
t her eof . Thuswhelen ReRmars thessameueedifferanimtAicleasioneof| RicRats telestedd@emant i ve

acyl nal POSET LR PGbbl b BeRRE Ly AT RO skl S o Cons R A BRI ©

car boxyl gio@p Stving 1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, a

heteroatom, and combinations thereof. Any of R;-R4may also be hydrogen.

[0035] In an embodiment, each R group of R;-R4 that is not hydrogen is an aikyl
group having 1-to 20 carbon atoms.

[0036] In an embodiment, the process includes reacting a substituted aromatic diol,
such as a substituted catechol, with an unsubstituted or substituted aromatic acyl halide under
reaction conditions. At least one of R;-R4 of the substituted catechol is selected from an
unsubstituted hydrocarbyl group having 2 to 20 carbon atoms or a substituted hydrocarbyl
group having 2 to 20 carbon atoms. Each of the other R groups of R;-Ry is hydrogen. The
process includes forming a substituted phenylene aromatic diester of structure (II) wherein
R;-Ry4 are the same or different. One of R;-Ry of structure (II) is a substituted hydrocarbyl
group having 2 to 20 carbon atoms or an unsubstituted hydrocarbyl group having 2 to 20
carbon atoms. FEach of the other R;-R4 substituents is hydrogen. Each of Rs-Ry4 is
hydrogen. In another embodiment, each R;-R4 group(s) that is not hydrogen is an alkyl
group having 2 to 20 carbon atoms.

[0037] In an embodiment, only one of R;-Ry is substituted with the remaining R;-R4

being hydrogen.



[0033] In an enbodi ment, the present process includes reacting the
substituted aromatic diol with the aromatic carboxylic acid (or derivative
t her eof ) woadero/a7emeti on conditions to form a substitut esdCphisaglomemsar omat i C
diester. "Reaction conditions,” as used herein, refer to tenperature,
pressure, reactant concentrations, solvent concentrations, reactant

m xi ng/ addi ti on paraneters, and/or other conditions that influence the
properti {938f the HesukmbodimenydieproctBG8dhddhelarting acubstitsted catedfol tsheh

phenyl en rml ety are determ ned by the substjtuted gronatic di

exanpl e, §E’6‘§‘F HyRY 4152615%?@-‘@%8% |thfleffa8§ 03 tgﬁ Bgief ﬁtgéodlpi Og Rﬁhéﬁﬁ/l’sene
aromatlcgd §Sdier - In an enbodi ment, the substituted aromatic diol is a
substituteed Gat echol The substi t ut ed catechol has the structure (1):.
wher ei n H039kast ohean embedimento thet proesss inpludes ueacing thsupbstjtuise crtechl with
sel ected f ubsti f.ut ed ocar byl qgrou h Vi ng 0, rb ns,
an unsub%tsi 8@%}8@8@%@8% lﬁélrl({)uﬁn eévfeﬁ% Car g)%’% 5{6 SR gﬂeﬁ%f)

group hajch@led & 20r CEBH)OBr athedds, o ﬂoaf)emoagmaps astd R:l(-JIM)Isam:tednS“rotrﬂwmeof
Each of R -R4 may or nmay not be hydrogen. Theprocess i ncl ude(:f reacting the

substit uuwb&tap@éﬁblpstw@ch hmlfoaarrbmrpep having Rdpi2decarbanaions and ferrsmpning
hal i de. ubstituted 1, 2- phenyl ene di benzoate of the
structurel’g(rﬁlfﬁgsq}%%e}&&eﬁl gre the sane or different. At |east one of

R -R4 is[®dbpct ed fr am anbmthﬁlhnﬂ; uhe csubytitnied aartoyatigrazyp habdé ng al selstipled
carbon atons, an .un bstltute hydrocar byl group having 1 to 20 carbon
at ons, aher&PKU)a}‘d@P?)ﬂ}S SHHWPFQ( ‘to 20 carbon atons, a heteroatom and

conbi nati ons thereof. Any of R -R4nay al so be hydrogen. [0035] {mPan

enbodi nent, each R group of R -R4 that ais got hydrogen is an al kyl group
having 1 to 20 carbon atons. A «
Az As J

A4

wherein X is a halogen atom (F, Cl, Br, I). At least one (or two, or three, or four, or
five) A group(s) of Aj-As is selected from a substituted hydrocarbyl group having 1 to 20
carbon atoms, an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, an alkoxy
group having 1 to 20 carbon atoms, a heteroatom, and combinations thereof. Any of A;-As
may also be hydrogen. A nonlimiting example of a suitable substituted aromatic acyl halide
is a substituted benzoyl chloride.
[0041] The reaction between the substituted catechol and the substituted aromatic
acyl halide (III) forms a substituted 1,2-phenylene dibenzoate of the structure (IT) wherein
R;-Rys are the same or different. One of R;-Ry is selected from an unsubstituted or a
substituted hydrocarbyl group having 1 to 20 carbon atoms. Each of the other of R;-Ry4 is
hydrogen. Rs-Ry4 are the same or different. Each of Rs-Ry4 is selected from hydrogen, a
substituted or unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, an alkoxy group
~ having 1 to 20 carbon atoms, a halogen, and combinations thereof. In a further embodiment,
each R group of R;-Ry4 that is not hydrogen is an alkyl group having 1 to 20 carbon atoms.
[0042] The disclosure provides another process. In an embodiment, a process for

producing a diester is provided which includes reacting a substituted aromatic diol with a
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[0036] In an enbodi ment, the process includes reacting a substituted
aromatic diol, such as a substituted catechol, with an unsubstituted or
subst i t utwd 2arocoregibc acyl hal i de under reaction conditi @a3/USA090emst one of
Ri -R4 of the substituted catechol is selected froman unsubstituted
hydrocar byl group having 2 to 20 carbon atons or a substituted hydrocar byl
group having 2 to 20 carbon atons. Each of the other R groups OR-R 4 is
hy dr ogensubfti@tedr aromstic iangl balels dmwienirergtion suhditiphu ted] fpheny lkewbstinedal,2c

di ester olie{lsf?ru 1Ebure illf) wherezg@. R1-Ri 4 are the same or different. One of
Ri - R4 of PREY(FRE 6106749219 oL SugtUEq (38t i t ut ed hydrocarbyl group having 2 to 20
carbon atons or an unsubstituted hydrocarbyl group having 2 to 20 caghon
atons. Each of the other Ri-R4 substiteents is hydrogen. Each of R-Ri 4 is
hydr ogen. | n another enbodi nent, each R4 group(s) that is not hydrogen
is an al kyl group having 2 to 20 carBo ms. [0037] In an enbedi nent,
only one O Ri-R4 is substituted wth the Y engining R -R4 being

hydrogen. [0038] In an enmbodi nent, the procesf includes selecting a
substituted catechol such that nef 1™ e R2 is a nethyl group when
each of the other R groups of R -R hydr ogen. [0039] In an enbodi nent,
t he process includes reacting thevSubistist'ut ed catechol with a substituted
aromatic acyl halide under reaction cenditions. The substituted catechol

i ncludes one (or two, or three, or four) R groups of R -R4 selected from an
unsubst i t ut edwhersist Rt-Biaetre ileisaseapbyitfeginbughideast age orttyropor Bredh ok faurdMs and

Subst i ¢ ub SPGB & RERIGRRaq b a®h. 8 G B0, oL IREER A TS, PRl * 1

st ruct uradtl dde) (or two, or three, or four, or five) R group(s) of Rjo-Ry4 is selected from a

substituted hydrocarbyl group having 1 to 20 carbon atoms, an unsubstituted hydrocarbyl
group having 1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, a
heteroatom, and combinations thereof. Each of R;-R;4 may or may not be hydrogen. In a
further embodiment, each R;-R;4 group(s) that is not hydrogen is an alkyl group having 1 to
20 carbon atoms.

[0043] In an embodiment, the process includes reacting a substituted catechol with a
substituted benzoyl halide to form the substituted 1,2-phenylene dibenzoate of structure (II)
wherein at least one of Rj-Ry, at least one of Rs-Ro, and at least one of R;¢-R4 is substituted
(i.e., not hydrogen) as disclosed above. In a further embodiment, each Rj-Ry4 group(s) that is
not hydrogen is an alkyl group having 1 to 20 carbon atoms.

[0044] The disclosure provides another process. In an embodiment, a process is
provided which includes reacting an aromatic diol with a di-substituted (or tri-, or tetra-, or
penta-substituted) aromatic carboxylic acid or derivative thereof under reaction conditions.
The aromatic diol may be substituted or unsubstituted. The process includes forming a

substituted 1,2-phenylene dibenzoate of the structure (II):
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wherein X is a halogen atom(F, d, Br, |). At |least one (or two, or three,
or four, or five) A group(s) of Ai-A5 is selected froma substituted

hydr ocar bwb 2gromagsibavi ng 1 to 20 carbon atons, an unsub®Cirtust@d/obgeds ocar byl
group having 1 to 20 carbon atonms, an al koxy group having 1 to 20 carbon
atons, a heteroatom and conbinations thereof. Any OA -A 5 may al so be
hydrogen. A nonlimting exanple of a suitable substituted aromatic acyl
halide is a substituted benzoyl chloride. [0041] The reaction b@bween the
substituted catechol and the substituted aromatic acyl halide (I1l) forns a
substituted 1, 2-phenyl ene di benzoate of%th
are the sane or different. One of R -R4
or a substituted hydrocarbyl group havi
other & R -R4 is hydrogen. R5-R arg_thg
is selected from hydrogen, a substit
having 1 to 20 carbon atons, an ate
hal ogen, and conbi nati ons thereof.
OR -R 14 that is not hydrogen i S& '
atons. [0042] The discl osure prOV|desManothen,process In an enbodi nent, a
process for producing a diester is provided which includes reacting a

substituted aromatic di ol th b t ut t | h d

reacti on condVh§ERsRuRa EerVY!I‘ﬁ aezgr %Egg’feh E?\é ra%ntgvol %ﬁ]@ﬁéf é’ﬁg %@ﬁ&d’; e of
structurg (g )s séﬂ@&%defr@man ﬁsuﬂstﬁ‘ﬁt@d B%ﬁ@@aﬁﬂﬁ g}Buﬁ' hiJigs enb ZO%HOQ%mQ ne (or
two, or three four) R group(s) | east one (or two,

t Er ee, osub][statuted hyldrdcambef) gmugrhaumgsl) tOCZ(RéanFDn atamd, art alkexs groanéla(/mg 1ttW¥0 or
three, or four R14 |

SUbst |t PTG PR EST At MR U 50 16 4 BERELEEREImERe B Bskis ut ed

glédrchré}ﬁhg(@ﬂhﬂﬁsB@M‘lﬁﬁoéenﬁ@a@@lk‘jﬁé@ﬁﬂh@hﬁgm to @@c@bk@ﬁﬁbn@l’oup having 1 to
carpoon a
[0045] In an embodiment, the process includes reacting a catechol with a di-

¢ structure (I1) wherein Ri-R 4
sel ected from an unsubstituted
t® 20 carbon atoms. Each of the
gr different. Each of R5-Ri 4
substituted hydrocarbyl group
kng 1 to 20 carbon atons, a
enbodi ment, each R group

substituted (or tri-, or tetra-, or penta-substituted) aromatic acyl halide and forming a
substituted 1,2-phenylene dibenzoate of the structure (II) wherein each of R;-Ry is hydrogen,
and at least two of Rs-Rg and at least two of Rjg-Ry4 are substituted as disclosed above. In a
further embodiment, each R;-Ry4 group(s) that is not hydrogen is an alkyl group having 1 to
20 carbon atoms.

[0046] In an embodiment, the process includes reacting a substituted aromatic diol
with a di-substituted (or tri-, or tetra-, or penta-substituted) aromatic acyl halide to form a
substituted phenylene dibenzoate of structure (II) wherein at least one of Rj-R4 is selected
from an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a substituted
hydrocarbyl group having 1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon
atoms, and a halogen. At least two of Rs-Rg and at least two of Rjo-Ry4 are substituted as
disclosed above. In a further embodiment, each R group of R;-Ry4 that is not hydrogen is an
alkyl group having 1 to 20 carbon atoms.

[0047] The ester groups extending from the phenylene moiety of structure (II) may be
considered mirror images of each other. In this sense, a symmetry may exist between the
ester groups such that the individual substituents Rs-Ry correspond to or otherwise mirror

respective individual substituents Rjo-Ris. As used herein, the term “mated” or “a respective

12



het er oat om and conbi nati ons thereof. Each of RI1-R may or may not be
hydrogen. In a further enbodi nent, each Ri-R 4 group(s) that is not

hydr ogen we 2am/@Biayl group having 1 to 20 carbon at ons. PL@A%3}09/06998H4

enbodi ment, the process includes reacting a substituted catechol with a
substituted benzoyl halide to formthe substituted 1,2-phenyl ene di benzoate
of structure (Il1) wherein at |least one O R -R4, at |east one OR5-R9, and

at | east mare okinkRlad tdfinds)irefessloghé falloedngd telationshipd oﬂpmiumém)w@s sdbsithensed
above. In a further enbodi nent, eac

group(s not hy ogen
is an al RyRogndsppsHienisdticRio B@lscnéﬁ‘%@ﬁaléqdo%h Rig 4% Mg H‘fﬁr% Wb&‘d{]‘
provi des;g r whi ch
ol udes ARLT R R ARER T, RY B Rl R SRRy B R e e RS T,
tetra-, bl048}snt a sﬂ]hrstllsblolswd)prawdmaamcnheraﬂbmsyI ilo aacérabatimdat; avrrpéess for

t her eof un ctlon cond ns.. The aronmati c di ol be, s tituted or
neubet | Pttt SRESsE SBonded o iiad e oAy 8 subai M h SRR RS
di benzoa@a@b&aj lichRiB bF UehivHiRe (thérbof Hid Whet®idnarbhmafi camexyIReasiare detivative
di fferent. least two OF R5-R and at least two of RO-Ri 4 is sel ected

from an tlmlseaﬁsmd@mrwuhly crondiions:]  Jhewasomalia wipl1mep o sebstiveed romsy be
substi tug edbgédt%g C%LQ Xécog& 81"5?%@% H:)%x%hé Qmégr 8%%2180 ﬁ}e%gf 1 dﬁ?fe?ebk@{éx {i oup

havi ng 1'% car bon~atons, “naf rons thereo

further grbagini@it carleaglic Bbrdﬂ)r Gérﬂtaltl@ls Yhdrbeft The pﬂiceéxyﬁmgeansu‘bsmafedall,k-yl
group having 1 tQ 20 carbon atons. ;0045] In an enbodi ment, the process
|ncIudesPW%%kWPﬁémaﬂwgﬂéah%ﬁ“%WFﬁ(H di substituted (or tri-, or tetra-, or
pent a- substituted) aromatic acyl halide and form ng a subsﬁbtuted

1, 2- phenyl ene di benzoate of the structure (lIl1) wherein each " OOR 1-R4 is
hydrogen and at |east two of R5-R9 andiat /ffeast two of RiO-R are
substituted as disclosed above. In a_

Riz Ry

wherein R;-R 4 are the same or different. Each of Rj-R 4 is selected from hydrogen, a
substituted hydrocarbyl group having 1 to 20 carbon atoms, an unsubstituted hydrocarbyl
group having 1 to 20 carbon atoms, a substituted hydrocarbyl group having 1 to 20 carbon
atoms, an alkoxy group having 1 to 20 carbon atoms, a halogen, and combinations thereof.
At least one of Rs5-Ro is different than its respective Rjo-R;4 mate. In a ﬁlljther embodiment,
each R group of R;-Ry4 that is not hydrogen is an alkyl group having 1 to 20 carbon atoms.
[0049] The reaction between the aromatic diol and the first aromatic carboxylic acid
(or derivative thereof) and the second aromatic carboxylic acid (or derivative thereof) may be
reacted in any order as desired. In one embodiment, the aromatic diol is reacted with a first
aromatic acyl halide. Then a second aromatic acyl halide is added to this diol/acyl halide
mixture under reaction conditions. The reaction proceeds to form a substituted 1,2-
phenylene dibenzoate wherein at least one of Rs-Ry is different than its respective Rjo-Ri4

mate.
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further enbodi ment, each R -R 4 group(s) that is not hydrogen is an al kyl
group having 1 to 20 carbon atons. [0046] In an enbodi nent, the process

i ncl udes woaotoatgsia substituted aromatic diol with a di Pewhstemos®ds (or
tri-, or tetra-, or penta-substituted) aromatic acyl halide to forma
substituted phenyl ene di benzoate of structure (1l1) wherein at |east one of
Ri-R4 is selected froman unsubstituted hydrocarbyl group having 1 to 20
carbon af0888] a suhsin enibedinteptrtbe prdugbs mchidps naaeiing) the srom@dic claolbeith gheons,

an al kox roup havi 1 to, 20 t . .hal . AL | t ot f
R5- RO antrbopBas acyLtg gk o B apeond aioranioryt il MdaRERL L Red o
further gobod];i®gimuaasdusih, 9F @u&tﬁti@%%&ﬁt&l@a&sl}is TREtprboeds SRR 4 miRtral Kyl

group havi'lng 1 to 20 carbon atons. '] The ester 8rougs extending from
t he phenyhisheontirsta sublstigtadub? upberyldne diesjerbd stoawraldPevherpinras deashorfeel of

Such ¢ natoRad R BN Dt i RNt BB BRES; hOG SEbFerlhler®

mrror rasPeet iveccatlgbiwyathadis ptoesdirtuent s R10-Ri 4. As used herein, the term
"mated"” or "a respectivemate" or simlar ter%(%g refers to the foll ow ng
t S

rel ati onéSBE or phi pRothy Benliising sBEPIY, UBAESRaRAlA Ryl et dRAt 8¢ RLO- Ri
: 1S . i i . ] .
rat et pal R TR i 9l Oyt Sp RGP Y aSShpelihos ST issRlsuet g

with R 4. [0048] The disclosure provides another process. (IH)an enbodi nent,
a process for producing a diester is provi¢ied shich includes reacting an
aromatic diol with a first aromati ¢ carbhoXyVhie~acid or derivative thereof
and a second aronmatic carboxylic acid or vative thereof under reaction
conditions. The aromatic diol may be sy »ed or may be unsubstituted.
The second aromatic carboxylic acid or derfvative thereof is different than
the first aromatic carboxylic acid or derivative thereof. The process forns

SRl fﬂ‘dgf]d 1. 2- The second aromatic acyl halide may be a benzoyl halide of structure (III)

wherein a substituent other than A; (A3 for example) is substituted. The process includes

reacting the aromatic diol with the first aromatic acyl halide and the second aromatic acyl
halide to form a substituted 1,2-phenylene dibenzoate wherein at least one of Rs-Rg is
different than its respective Rjo-Rjs mate. For example, the reaction may yield a substituted
1,2-phenylene dibenzoate wherein Rs is not the same substituent as Rjo and/or Ry is not the
same substituent as Rj;.

[0053] In any of the foregoing processes the aromatic diol may be a
dihydroxynaphthalene. The dihydroxynaphthalene may be substituted or unsubstituted.
Similarly, the carboxylic acid derivative of any of the foregoing processes may be a
naphthoyl halide. The naphthoyl halide may be substituted or unsubstituted.

[0054] The present disclosure provides another process for producing a diester. In an
embodiment, a process for producing a diester is provided which includes reacting a
dihydroxynaphthalene with a carboxylic acid or derivative thereof under reaction conditions.
The  dihydroxynaphthalene may be  1,2-dihydroxynaphthalene  and/or  2,3-
dihydroxynaphthalene.  The reaction forms or otherwise produces a 1,2-phenylene

dibenzoate of the structure (II):
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phenyl ene di benzoate of the structure (I11): (H wherein R-R 4 are the
sane or different. Each OR -R 4 is selected from hydrogen, a substituted
hydr ocar bwb 2gromagsibavi ng 1 to 20 carbon atons, an unsub®Cirtust@d/obgeds ocar byl
group having 1 to 20 carbon atonms, a substituted hydrocarbyl group having 1
to 20 carbon atons, an al koxy group having 1 to 20 carbon atons, a hal ogen,
and conbi nations thereof. At | east one of R5-Ris different than its
respective RiO-Ri4 mate. In a further enbodinent, each R group @D Ri-R 4
that is not hydrogen is an al kyl group hdyingf to 20 carbon atons. [0049]
The reaction between the aromatic diol an e first aromatic carboxylic
acid (or derivative thereof) and the seee mtic carboxylic acid (or
derivative thereof) may be reacted in any der as desired. In one

enbodi nent, the aronmatic diol is reae ithya figst aromatic acyl halide.
Then a second aromatic acyl halide is xdded to tHi s di ol /acyl halide

m xture under reaction conditionsg,The rea%ﬁion nroceeds to forma

hal i de and the second aromatic acyl hak;de1aiffe£ent than the first
aromatic acyl halide sinultaneously, or substantially sinultaneously. The

process forns LXhul i tai u i . 5 1@ di.ester
of structure ﬁf’ggrﬁ}é ﬁ? \r%{%att%glsg%g t&oﬁngelg?ts' R%%g@&lﬂg&g?h eﬁr %ﬁ?@ﬁaﬁp?ﬁg‘w
r espect i memBeB-dR ACratomati€hingi Bachirod Ryaly 4 onmaynerymap hoblee bplragat eld afiithes ed

D% C2ahisk S b procedur e, L0051, n snok e non LAl g Srapl e
wher ei n @iMedRYPSIhiHARAL, Bahh @S RRUBST iid USRfroftin. | B Saotert Wh®Ediment, the
dihydroxynaphthalene is a substituted 1,2-dihydroxynaphthalene. Each of Rs-Ry4 is
hydrogen. In an embodiment,.at least one R group of R;-Ry4 that is not a part of a Cg
aromatic ring is not hydrogen.
[0055] In an embodiment, the process includes reacting an unsubstituted or a
substituted 2,3-dihydroxynaphthalene with an aromatic acyl halide and forming a 1,2-

phenylene dibenzoate of the structure (IV) below.

av)
Ry3 O Re
Ri2 Rs O Ry Ry
Riq Re
Ryq © ° Re
Rig 0 0 Rs
[0056] The aromatic acyl halide may be substituted or unsubstituted. R; and R4 are

the same or different and each is selected from hydrogen, an unsubstituted hydrocarbyl group
having 1 to 20 carbon atoms, a substituted hydrocarbyl group having 1 to 20 carbon atoms,
an alkoxy group having 1 to 20 carbon atoms, a halogen, and combinations thereof. In a
further embodiment, the aromatic acyl halide is substituted and at least one of Rs-Ry4 is

selected from an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a substituted
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[ 0052] The second aromatic acyl halide may be a benzoyl halide of structure
(I'11) wherein a substituent other than Al (A3 for exanple) is substituted.
The procewe 20mal7sries reacting the aromatic diol wth theciusstosasmsat i c
acyl halide and the second aromatic acyl halide to forma substituted

1, 2- phenyl ene di benzoate wherein at | east one of R5-R9 is different than
its respective RRO-Ri 4 mate. For exanple, the reaction may yield a

substi t uhﬁiiodarliylpgreuy[heviﬁgdi hen@ ecatben vit@ngi am &Eoxys grotp hdvings drte 20udsshant uent
as R10 and/ or R7 is no hlg sanme sub tltuent as R12 . [0053] In any of the
f or egoi NYOP o RASED, FHECURYRHIGNS IEﬁ “may be a di hydroxynapht hal ene. The

di hydr Oxmﬁﬁﬁt hal efe MR8 dTRS! 'tﬁéjtlﬁgce% ABRHES trbddtingdan ShﬂEhbé%ftﬁt%d bihe
carboxyltc acid derivative of any o f oregoi ng processes may be a

napht hoysublstiutede 1 2T¢1hydrap)i’ttahbl§hhlehal Wlde anayron@tlg uisst ihalide dndr fogmingbat.2ut ed.

[ 0054] The esent ure pro anot her process for producing a

di ester. mrqqgkﬁegﬁ)g a?‘?e?#cﬁe ¢ ‘5‘88X¥gg?$18¥v producing a diester is provided
whi ch includes reacting a di hydroxynapht hal ene with a carboxylic aci@)or
derivative thereof under reaction comditioas., The di hydroxynapht hal ene may

be 1, 2-di hydroxynapht hal ene apd/or 2, 3=_d oxynapht hal ene. The reaction
forms or otherw se produces al'l, 2Rehe S beanpate of the structure
(I'1):wherein R -Ri 4 are't e ly consecutive R groups in

Ri -R4 are nmenbers of a C6 a Riz, 4 may or may not be
hydrogen. In a further egpoti e DX t hal ene is an
unsubstituted or a substltute 2, 8- di hydr gxynaphttal ene. Each of R5-Ri 4 is
hydrogen. | n another enbodi nefit, ehe di hydrPoxyngdpht Ral ene is a substituted
1, 2- di hydr oxynapht hal ene. Each of R5-RL is hydrogen. In an enbodi nent, at

| east onpoRSPr oup Bf anRmiVdihedthele 1, BdiRodroRyRphthalthe andytbe selected such that R;
and R, are the same or different and each is selected from hydrogen, an unsubstituted
hydrocarbyl group having 1 to 20 carbon atoms, a substituted hydrocarbyl group having 1 to
20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, a halogen, and combinations
thereof. The aromatic acyl halide may be substituted such that at least one of Rs-Ryq4 is
selected from an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a substituted
hydrocarbyl group having 1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon
atoms, a halogen, and combinations thereof.

[0059] In an embodiment, the process includes reacting a dihydroxynaphthalene with
a naphthoyl halide. The dihydroxynaphthalene may be any dihydroxynaphthalene disclosed
herein and may be substituted or unsubstituted. The naphthoyl halide may be any naphthoyl
halide disclosed herein and may be substituted or unsubstituted. The reaction forms or
otherwise produces a naphthalene dinaphthoate.

[0060] The present disclosure provides another process for producing a diester. In an
embodiment, a process for producing a diester is provided which includes reacting an
aromatic diol with a naphthoyl halide under reaction conditions. The aromatic diol and/or
the naphthoyl halide may or may not be substituted. The naphthoyl halide may be a 1-
naphthoyl halide and/or a 2-naphtoyl halide. The reaction forms or otherwise produces a 1,2-

phenylene dibenzoate of the structure (II):
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aromatic ring is not hydrogen. [0055] In an enbodi nent, the process

i ncl udes reacting an unsubstituted or a substituted

2, 3- di hydwoxymnapkiibal ene with an aromati c acyl hali de amrdTfuseomness 1, 2-
phenyl ene di benzoate of the structure (1V) below. [0056] The aronmatic acyl
hal i de may be substituted or unsubstituted. R and R4 are the sane or
different and each is selected from hydrogen, an unsubstituted hydrocar byl
group having 1 to 20 carbon atons, a substituted hydrocarbyl group h@Ring 1
to 20 carbon atons, an al koxy grolip hdving 1 to 20 carbon atons, a hal ogen,
and conbi nations thereof. In a fur enbodi ment, the aromatic acyl halide
is substituted and at |east one of ‘R4 is selected from an unsubstituted
hydr ocar byl group having 1 to an_at onms, a substitutedhydrocar byl
group having 1 to 20 carbon atons, an a koxy group having 1 to 20 carbon
atoms, a hal ogen, and conbi nahy T hes [ 0057] In an enbodi nent, the
process includes reacting an stityted or substituted

1, 2- di hydr oxynapht hal ene wi t " an| aremat| ¢ &cyl halide and formng a 1, 2-
phenyl ene di benzoate of the struéture (V) bel ow. [ 0058] In an enbodi nment ,

the 1,2 d|hydr napht h el ected such that 4.ar e
sanme or dlferV %ﬁﬁgggh%‘ﬁn?élbg@é g?‘?o%\“ﬂ;?a?sc%‘éthve ﬁrouﬁ’ gﬂR{’ ﬁ?%/ép

hydrocargyﬁmngQQnQ%MkﬁgoﬁaCQw%ngahhgn atonms, a substituted hydrocar byl
group haVIH%bl to 20 carbon atons, an al koxy group having 1 to 20 carbon

atons, al08&lbgen, hln@n ewbpdiment, dhe prasesseeluden ecaghingran jaomagti dighPitie dny be
substitut L 4. :? r

unsubst i ¥ Eﬁélr ocar rl"%?%ﬁg (219?{115 ﬁidfs czlfejbgﬁéng?egfﬁs(%ggggﬁ é)tflt}tleut ed

hydrocarhmkugéoug haV|ng 1to 20 carbon atons, an al koxy group having 1 to

20 carbon atons, a hal ogen, and conbi nati ons thereof.

(VD)
O, >—>_—<< O
io 04%
[0062] In an embodiment, the process includes reacting an aromatic diol with a 1-

naphthoyl halide and formlng a 1,2-phenylene dibenzoate of the structure (VII).

(VID)
Q : 0]
Sotl
[0063] In an embodiment, R;-Ry are the same or different and each is selected from

hydrogen, an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a substituted
hydrocarbyl group having 1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon

atoms, a halogen, and combinations thereof.
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[0059] In an enbodi ment, the process includes reacting a

di hydr oxynapht hal ene with a napht hoyl halide. The di hydr oxynapht hal ene nmay
be any diwpanomwysspht hal ene di scl osed herein and nay bePpsmhstios®ds or
unsubstituted. The naphthoyl halide may be any napht hoyl halide discl osed
herein and may be substituted or unsubstituted. The reaction forns or

ot herwi se produces a napht hal ene di napht hoate. [0060] The present

di scl osufodepf ovi dek antichembpdiatasshé procgrsanklvdasgeatidg estilgrdroxymapiihalene

enbodi nent, a cess..for produci diester i s provided which includes

reacpingwghaéPghﬁPﬁémHF%F)%WPﬁlﬁpﬁgﬁﬁPﬁ8§@pm%?¥ﬁepunder reaction

condi ti ofgpesiThe ar Rl kmbdiiRlenfNyOprotdle HRRIEN R¥tei dalyGBcINBY iffodiBignot be
ed. de’may b ht h P

substitu The napht hoyl halide’nmay be a 1- naphtho hal i de and/or a
2- napht ogdtallistlintdehe Miaetione(at tdaghorf mixturedto assistihgireastipn beltnses the argrpatic diol

phenyl ene di.benzoat.e of the structure (I1):wherejn each, O.R - 4 may be
hydr ogen"?mdi. ong %L??’ibﬁ’é}blﬁf S?ISU%S&I‘?W#%Q Ill’?eé%o 7o P Eﬁnlg%il ngrtée r%?%tsasr s of
a C6 ar ofiRludes Féadfng (R Ldrohatianli@nResktHERed or tiasutRtatay s (inal wdestiterel i ng
an aromatic diol with a 2- naphthoyl halide under reaction _conditions and

forni ng kelideo(syh#itytedner ynpbstiviady ard tH Hher getalyple gyl fornfipp ep] othervdse
enbodi ne . ' . i . ' i ol wi -
oot hoyPoutiE aBRARTAR A BRAHORREE A0 IR0 (GO OBRII b Ul palbticlhe k. it
(VII ). ([jﬂ?ﬁéiievﬁdl that ﬁaebmhlquﬁrpgﬁﬂes%taffezaﬁgm tsaxrfnlomedarbfnaﬁerdiolawmﬂ dlmch is
sel ecte rom rogen, .an upsubstitute rocar havi 1l.to 20
car bon a@@ﬁ@?cé%gﬂ IFHQI &1 WB@@%%?ngB%%B“WHUg%ﬁmgégggﬁﬂg%hﬁgﬁ%ﬂﬁﬁbns,
an al kox Qﬁé%iﬂptlrih%h 06 thof A r AN RAMER L Pas WsrhithQBAR: ABG: SRTBIRSASANS

ot
thereof.’8064 n anot her enbodi nment, the process includes reacting a
di hydr oxsuchphstlairersidd t h a napht hoyl halide to form a naphthal ene

di-napht hﬁ)ﬂ%& In an embodiment, the reaction between the substituted/unsubstituted aromatic
carboxylic acid (or derivative thereof) and the substituted/unsubstituted aromatic diol as
described above is performed in the presence of a base such as an amine and/or a nitrogen-
containing heterocyclic aromatic compound. In one embodiment, the base is triethylamine. In
another embodiment, the base is pyridine.
[0067] In an embodiment, any of the reactions disclosed herein are performed in a
liquid medium. Nonlimiting examples of suitable solvents for the liquid medium may be
selected from pyridine, tetrahydrofuran, a halohydrocarbon (aliphatic and/or aromatic),
hydrocarbon, alcohol, ether, and any combination thereof. In a further embodiment, the
liquid reaction medium is a non-aqueous liquid.
[0068] In an embodiment, any of the processes disclosed herein may include
removing a reaction product from the liquid medium. The reaction product includes any of
the substituted phenylene aromatic diesters disclosed herein. Removal of the reaction
product from the liquid medium may include one or more of the following procedures:
extracting with a different solvent, precipitating, filtrating, concentrating the (filtrate,
evaporating the liquid medium, crYstallizing the substituted phenylene aromatic diester,
recrystallizing the substituted phenylene aromatic diester, complexing with a metal salt, and
any combination of the foregoing.

[0069] Any process may comprise two or more embodiments disclosed herein.

18



[ 0065] In an enbodi ment, any process disclosed herein may include
introducing a catalyst into the reaction (or reaction m xture) to assi st

t he reactwonotat7seen t he aromatic di ol and the aronati cPcaniseooplosasaci d or
derivative thereof. In one enbodinent, the process includes reacting (i) an
aromatic diol (substituted or unsubstituted), (ii) an aromatic acyl halide
(substituted or unsubstituted), and (iii) the catalyst, and form ng or

ot her wi s@opoloduci nfha dhkeytleeprevide matomopatitest eln aNo¢mbpdimenig at subisbtubasiund
by any particul ar theog is belieyed that the catal yst pronotes
esterlfL@EPV@HeB@W%E@ﬁ“%ﬁ%ogﬂﬁﬁﬁPﬁE“’ FSQWH“? e aromatic carboxylic acid
(or derivative thereof). Nonlimting exanples of suitable catal ysts @ne
metal triflates (trifluoronmethaneswfonate) such as bisnuth inflate and/or
i norgani ¢ acids such as sulfuric aci [0066] In an enmbodi ment, the
reacti on between the substitutediung % tuted aromatic carboxyllc acid (or
derivative thereof) and the substitu-ed unsubstltuted aromatic diol as

and/or a nitrogencontaining hete ocycllc aromat i ¢ conmpound. I n one

enbodi nent, the base is tri et Fe n_janaotsher enbodi nent, the base is
pyri di ne. [0067] I n an enbodi e reactions dlsclosed herein
are perforned in a liquid nedi L s exanples of suitable solvents

for the liquid medium may be“Ssel pyridine, tetrahydrofuran, a

hal ohydr ocarbon (ali phatic and/ orrearomati ¢§, hydrocarbon, al cohol, ether,
and any conbination thereof. In a further enbodi nent, the l|iquid reaction
medi um i @0&1jnon- aqwhem'm Ri-Bui ate thOe664 ot diffencréntitidis mehan ispyopst grdug or 2

e el Oh S0l R L Mt TR AR S i e
1 to 20 carbon atoms, an unsubstituted alkenyl group having 1 to 20 atoms, halohydrocarbyl
group, a halogen, a silicon-containing hydrocarbyl group, and combinations thereof. Each of
Rs, R4, and Rs-Ry4 is selected from hydrogen, an unsubstituted hydrocarbyl group having 1 to
20 carbon atoms, a halohydrocarbyl group, a halogen, and combinations thereof.

[0072] The term “primary alkyl group,” as used herein, refers to an alkyl group
having 1 to 20 carbon atoms with a carbon atom bonded to a phenyl ring (i.e., a “C—Ph
bond”), the carbon atom bonded to one other carbon atom other than the C—Ph bond. A
“secondary alkyl group,” as used herein, refers to an alkyl group having 1 to 20 carbon atoms
with a carbon atom bonded to a phenyl ring, the carbon atom bonded to two other carbon
atoms, other than the C—Ph bond. A “tertiary alkyl group,” as used herein, refers to an alkyl
group having 1 to 20 carbon atoms with a carbon atom bonded to a phenyl ring, the carbon
atom bonded to three other carbon atoms, other than the C—Ph bond.

[0073] In an embodiment, only atoms selected from C, H, Si, and/or a halogen are

bonded to the phenyl moieties at substituent points R;-Ri4 of structure (II).

[0074] In an embodiment, each of R, and R4 is hydrogen. In another embodiment,
each of Ry, R4, and Rs-Ry4 is hydrogen.

[0075] In an embodiment, R; is a methyl group and Rj is a branched alkyl group.
[0076] In an embodiment, each of R; and Rj; is selected from a hydrocarbyl group

having 2 to 20 carbon atoms.
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t he substituted phenyl ene aromatic diesters disclosed herein. Renoval of
the reaction product fromthe liquid nmediumnmay include one or nore of the
fol | ow ngwpromedssies: extracting with a different sol vemrCI/uyse@oiopiosat i ng,
filtrating, concentrating the filtrate, evaporating the liquid nedi um
crystallizing the substituted phenylene aromatic diester, recrystallizing
the substituted phenyl ene aromatic diester, conplexing wwth a netal salt,
and any [PORHi nat i oiin ef etrbedinmmegoly Ry erqup0ER . -Rnythgtrie met s hidnpgeoispam dkylt wo
or nore enbogineni§ 2@sc osed herein.[0070] The disclosure provides a
conposi t§8HP MG A A EHPHRAL™ S substituted phenyl ene aromatic diester of

the str u?wsdle (1) Ini &n BnBYdigRE:, ch@DFAR, Whergiin sBiectBll frbnah & tOEalkaNgroap.
different. R is not an isopropyl grou&;r a tertiary al kyl group. Each of
R and RRs-Re: arelthscrame grrdiffersnt andsaash of RatRadisaelegicd gramy Bydagshg Gi-¢oalsy

carbon at ons,__an Sty ] t .
hal ohydr B¢ %’b%/n? ag#%é%e?l éfohg{ngtgnegﬁ‘!fég{%%sl %s%#?%lg gjt/l a@gg?l%}él %?/%%olggl‘ra% fneéhry é’u p,
ﬁng conmbéthdt hipﬁ&py%h&_f;ﬁ@fyla rEﬁﬁﬂgl, @J‘but?%, a}nﬁé’e;bua)ﬂﬂrrl]-ﬁ&atﬁ, dpestyl ggmhad, tfpreatyl,
ydrogen, an unsubstituted hydraocarby roup havjng 1 to carhon atons, a
hal ohydrégrByandghbadprimgthylnestgn-yand acg’ﬁt‘gFrn%{P]P%h@g‘i’th & lsat ong ngﬁlﬂ'ﬁ@ term
"pri marycgbkgﬂ#gg%mﬁuﬁogaﬂélogégd herein, refers to an alkyl group having 1 to
t

20 carbon ato a carbon atom bonded to a phenyl ring (i.e., a "C Ph
bond"), [0A9]car bonnanembvdirded, stoicome (10t inelndesaR bibat iatonetbylreseunt andRithat C- Ph

bond. A "secondary al oyp, " sed herein, refers to an al kyl group

havi ng 115963’2‘@' & ‘Worlé(%{wﬁ&ﬁ%dg@a@%%ﬁ?% bonded to a phenyl ring, the

carbon ajgggapondedint £ dMBodHnBRL se@tle TR iikles ®; @H Rshaatht fetngCarPRopopdl. A

"tertiary al kél group,” as used herein, refers to an al kyl group having 1
B

to 20 cagioop Bedimd Rm Rihard BaRbol hadiegebonded to a phenyl ring, the carbon
atom bon[%ﬁgl]t 0t hrl%eanoént{'l?ordix%gﬁt?gtﬂlc%rg r(ﬁ) 1n%hpi%5 eé&a& lﬁlbﬁs,céfchB%@%' methyl

group and Rj is a t-butyl group. Each of Ry, R4, Re-Rg and Ry1-Ry4 is hydrogen.

[0082] In an embodiment, structure (II) includes each of R;, Ry, and Rj; as a methyl
group and Rj is a t-butyl group. Each of Ry, R4, Rs, Rs, Rg, Ro, Ryo, Ry, Ris, and Ry4 18
hydrogen.

[0083] In an embodiment, structure (II) includes R; as a methyl group and Rz is a t-
butyl group. Each of R7 and R, is an ethyl group. Each of Ry, R4, Rs, Re, Rs, Ro, Rio, Ryy,
Ry3, and Ry is hydrogen.

[0084] In an embodiment, structure (II) includes each of Ry, Rs, R7, Ro, Rio, Ry2, and
Ri4 as a methyl group and R; is a t-butyl group. Each of Ry, R4, R, Rgl, Ry, and Ry3 is
hydrogen.

[0085] In an embodiment, structure (II) includes R; as a methyl group and R3 is a t-

butyl group. Each of Rs, Ry, Re, Rig, Ri2, and Ry4 is an i-propyl group. Each of Ry, Ry, R,
Rs, Ri1, and Ry3 is hydrogen.

[0086] In an embodiment, structuré (II) includes R; that is a methyl group and Rz is a
t-butyl group. Each of R; and Ry is an ethoxy group. Each of R;, R4, Rs, Re, Rs, Ro, Ry,
Ri11, Ri3, and Ry4 is hydrogen.
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[0073] In an enbodi ment, only atons selected fromC, H Si, and/or a

hal ogen are bonded to the phenyl npieties at substituent points R -R 4 of
st ruct ur ewQI20)0/,07800874] I n an enbodi nent, each of R2 andPpRa/ussodapasgen. | n
anot her enbodi ment, each of R 2, R4, and R5-Ri 4 is hydrogen. [0075] In an
enbodinent, R is a nethyl group and R3 is a branched al kyI group. [0076]
In an enbodi nent, each of R and R3 is selected froma hydrocarbyl group
havi ng 2[G087R0 carbmnanbfrrhmm!()?t?l}ctmrﬂ (Hhm@hﬁgﬁRnﬁm is aamgth grovp pndRs Ri2 Ri 4

Loo7a] 1 housCeibaP e Rulfnsr H it B POk B R S PR R

group. R@ﬁhﬁdﬁ[@shfkﬁ e or different and each O‘R 5-Rj4 is selected from

hydr ogen, -C8 a oup, and a hal ogen. Nonlimti n exanpl es_of
sui t abl emﬁSb 8 al kyan@?l eqtp srErgEe ) wlude%Rhy}at 1Srf11aF« pswroupgiscg%b%a

n- butyl , I

n- hexyl , tbutgijér%hp EF‘% érrfg?%ﬁﬁ ﬁgg aé)ag&ﬂe’at{)mp%%%ﬁ n§n II%?%BQB {east
one of RRURarﬂc;Ra 1@1'}152350@1 aI kyI group or a hal ogen. [0079] In an enbodi nent,
structure (1]) includes is a 0 and R tha a t:butyl
group. EHUOb Rro, Iren ¢m eﬁr Stﬂu‘it‘érm@b{\;’ﬁﬁ'%ﬁ ﬂp Ef]alinﬁthﬁf‘ngr:gﬁf) i E}/
structur cI I of
T S S oo%%mﬁgiﬁ’?%n%%ﬁ? nent, et ructure RF’?“FF’

i ncl udesReaRly, OlfldRM,lSRSdrOgﬂd R0 as a nethyl group and R3 |s a t - butyl
group. E

embodi meﬂfﬂgogt ruct {Pr%d ?ﬁ?ﬁnﬁ% ﬁt&écéurgéﬁ%l% Iaéidf{o%ft = %109 Y grogp 2y Bt I ¥

gr OUpdaanﬂlA)fB?l bidup. EadbfR, AP is ERlinefatdi, Bl offiRy, RRORs, B3, RRR,, IRIOORURU R
, an IS
Ri3, and Ry4 is hydrogen.

[0091] In an embodiment, structure (II) includes R, that is a methyl group and R3 is a
t-butyl group. Each of R¢, R7, Ry1, and Ry is a chlorine atom. Each of Ry, R4, Rs, Rs, Ro,
Rio, Ri3, and R4 is hydrogen.

[0092] In an embodiment, structure (II) includes R, that is a methyl group and Rz is a
t-butyl group. Each of Re, Rg, Ryj, and Ry3 is a chlorine atom. Each of Ry, R4, Rs, Ry, R,
Ry, Ri2, and Ry4 is hydrogen.

[0093] In an embodiment, structure (II) includes R, that is a methyl group and Rj3 is a
t-butyl group. Each of is R, and Ry is hydrogen. Each of Rs-Ry4 is a fluorine atom.

[0094] In an embodiment, structure (II) includes R, that is a methyl group and R3 is a
t-butyl group. Each of R; and Ry is a trifluoromethyl group. Each of Ry, R4, Rs, R¢, Rs, Ry,
Rio, Ri1, Ry3, and Ry4 is hydrogen.

[0095] In an embodiment, structure (II) includes R; that is a methyl group and Rz is a
t-butyl group. Each of R; and Ry, is an ethoxycarbonyl group. Each of Ry, R4, Rs, R, Rs,
Ro, Ry, Ri1, Ri3, and R4 is hydrogen.

[0096] In an embodiment, structure (II) includes R; that is a methyl group and R3 is a
t-butyl group. Each of Ry and Ry, is a diethylamino group. Each of Ry, Ry, Rs, R, Rs, Ry,
Rio, Ri1, Ris, and Ry4 is hydrogen.

[0097] In an embodiment, structure (II) includes R; that is a methyl group and Rz is a
2,4,4-trimethylpentan-2-yl group. Each of Ry, R4 and Rs-R4 is hydrogen.
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hydrogen. [0083] In an enbodi nent, structure (11) includes R as a nethyl
group and R3 is a tbutyl group. Each of R7 and R 2 is an ethyl group. Each
of R2, RAvORB10/R&519R8, RI9, R0, Rn, Ri 3, and R] 4 is hydrogars2000060844 | n an
enbodi ment, structure (I1) includes each of R, R5, R7, RO, R0, R 2, and
Ri4 as a nethyl group and R3 is a t-butyl group. Each of R2, R4, R6, RS,

Rn, and R 3 is hydrogen. [0085] In an enbodi nent, structure (lI1) includes R
as a met [P98hr oup Enah RBbodinmnt, strugtureg{dbupcludeschi afd RS, cafly of RGichRE @, seR 2,

and Rj4 js an i-propyl..grqup..Each of R2. R4, R6, R, Rn, and R3 is
hydrogenbu?g%r%ﬁ" F?\%‘#%ﬂgﬁ)gﬁ’ﬁﬁ'&” SivHOEE e (11) includes R that is a
net hyl g[ep9p] and RE, irSerdbddiRihty stradt@eRIN) Eatlied R, By thans 2B Lirirsethylp@ithoy
group. Each of R2, R4, R5, R6, R8, RO, RO, Rn, R3, and R4 is

hydr ogeny]| @08F] In an enbodi ment, structure (I1) includes R that is a

met hyl g nd ' . I : f n 2 | | I.he
atom Ea (ﬁH(B)?]aRZ %4&§ﬁgb6%%%¥%§trgﬁg}éq&) Eﬁc q‘%ir?,g O&E%) ,f% %aﬁgﬁif?%%ﬁggﬁ
[0888R]3 | Raviifg eglﬂ)éd?rﬁﬁmhton&tdrladﬁltrgenéiolrﬁ. includes R that is a nethyl group
an is a t-butyl group. Each of R7 and 2 is a_chlorine at Each of
S R, ook bl e S s St By
enbodi ne et ur Lk espRi; LS a methyl group and R3 is a
t - butyl glﬁdo%aghoggéh I(%fkk{?kélﬁ%ﬁ%k%igﬂam%?%g%% atom >Iéacﬁ opr2, R4, R5,
R6, R8, F®10E o, R arRjmBbodamentRstretiry dHbipelude§ @BOF Ryand R eivisdHionsaatom

] - : j :
structur gr clzllll%rlrllena(l:t!)rlillda%a e'e?clzh (t) 5t - k%, 1?8 —nﬁherlld 1Q1r3 O—UIPM ?snlgycﬁggeln.s a
[00103] Nonlimiting examples of suitable substituted 1,2-phenylene dibenzoate

include the following compounds as well as their derivatives with Rs-Ry4 substitution(s) as
defined above: 3,5-dimethyl-1,2-phenylene dibenzoate; 5-ethyl-3-methyl-1,2-phenylene
dibenzoate;  3-methyl-5-propyl-1,2-phenylene  dibenzoate;  5-isopropyl-3-methyl-1,2-
phenylene dibenzoate; 5-butyl-3-methyl-1,2-phenylene dibenzoate; S-isobutyl-3-methyl-1,2-
phenylene dibenzoate; 5-tert-butyl-3-methyl-1,2-phenylene dibenzoate; 5-cyc10pentyl—3-.
methyl-1,2-phenylene dibenzoate; 5-cyclohexyl-3-methyl-1,2-phenylene dibenzoate; 3-
methyl-5-(2,4,4-trimethylpentan-2-yl)-1,2-phenylene dibenzoate; 5-methylbiphenyl-3,4-diyl
dibenzoate;  3-ethyl-5-methyl-1,2-phenylene  dibenzoate;  3,5-diethyl-1,2-phenylene
dibenzoate; 3-ethyl-5-propyl-1,2-phenylene dibenzoate; 3-ethyl-5-isopropyl-1,2-phenylene
dibenzoate; 5-butyl-3-ethyl-1,2-phenylene dibenzoate; 3-ethyl-5-isobutyl-1,2-phenylene
dibenzoate;  S-tert-butyl-3-ethyl-1,2-phenylene  dibenzoate;  5-cyclopentyl-3-ethyl-1,2-
phenylene dibenzoate, 5-cyclohexyl-3-ethyl-1,2-phenylene dibenzoate; 3-ethyl-5-(2,4,4-
trimethylpentan-2-yl)-1,2-phenylene dibenzoate; 5-ethylbiphenyl-3,4-diyl dibenzoate; 5-
methyl-3-propyl-1,2-phenylene dibenzoate; 5-ethyl-3-propyl-1,2-phenylene dibenzoate; 3,5-
dipropyl—l,2-phenylene dibenzoate; 5-isopropyl-3-propyl-1,2-phenylene dibenzoate; 5-butyl-
3-propyl-1,2-phenylene dibenzoate; 5-isobutyl-3-propyl-1,2-phenylene dibenzoate; 5-tert-
butyl-3-propyl-1,2-phenylene dibenzoate; 5-cyclopentyl-3-propyl-1,2-phenylene dibenzoate;
5-cyclohexyl-3-propyl-1,2-phénylene dibenzoate;, 3-propyl-5-(2,4,4-trimethylpentan-2-yl)-
. 1,2-phenylene dibenzoate; 5-propylbiphenyl-3,4-diyl dibenzoate; 3-isopropyl-5-methyl-1,2-
phenylene dibenzoate; 5-ethyl-3-isopropyl-1,2-phenylene dibenzoate; 3-isopropyl-5-propyl-
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t-butyl group. Each of R7 and Ri2 is an iodine atom Each of R2, R4, R5,
R6, R8, RO, Rio, Rn, Ri3, and Ri4 is hydrogen. [0091] In an enbodi nent,

st ruct ur ewQI2bjo/d78tbudes R that is a nmethyl group and RBCTaISacmAbessy|
group. Each O R6, R7, Rn, and Ri2 is a chlorine atom Each of R2, R4, R5,
R8, RO, Ro, R3, and Ri4 is hydrogen. [0092] In an enbodi nent, structure
(I'l') includes R that is a nmethyl group and R3 is a t-butyl group. Each of
R6, R8, Ra;phanglei’] 3dibenzaatchl305-idﬁsomowhl Tplbdnytsne Rgibemzpatdqsancgévr %butymo

R 2 d. R 4 009 odi , d
Rt hat ISPl APReGag, e 8- EhATTRRRIERY: L, PRBIT ditehigst Gy Ra®
I s hydr oggthut apk&oﬁoB%Blz -phehylere fdlluémoa@ ammlob&@ﬁ@ isbpropml- em;menyrerm

structure (11) includes R that is a neth group and R3is a t-

gRg OUE8 EdibenzspteR7 mevkleiexyl-3is9prapyi-il {;Oplr@ﬁg]paw cg 9ate=EaéHS‘a?T0]R§ 5 @14 4‘R5
4
N N X RN s S R

gRg oupR9 ngfgl @&nﬁdr?Yylgr%lpﬁény‘gengln dﬁidnm«a;aﬂblmnyﬂ-s-gmup),z -firayiend @&Pendddte; R, R6,
an 4 0096] | di
st r uct ur ButykPpranydil Joehenpdeng hdib ICS%P g? :ngﬁ%f %PBPFBL%Q %geli? % Igg‘iﬂz?ﬂe
E R
gr OUp %?gﬂ ﬂ&%l Y%I%J%gn% Hﬁ)eﬂz&'t thyl %Q%b@%@bl? Fl@i?ﬁnefdlgglzoﬁé sRent- R6,

Rg, R4 is ydro en n an enbodi nent
str uct urlautyll-]; Pbuiyhd | uplenyRie ditenzoate; - lmwh§4cygipmrpylahbl-pﬁ@lyl@eadlbenzoate; 3-

ﬁygrgg;] U]([Jgg}'af’ etxgﬂ ér%ﬁ&?%gupdtgg%}’égjrgg?ﬂ? ?'(?’%gﬁ'ﬁ?%ée?lﬁé@?{ﬂz'@fl%ach
of whi Chpﬁe%yﬁ:née('(ﬁb@n‘ébatgf OYbutyiBipherfl-3RdiyR asbnSatdd 43lisoblytlsagenyl-1,2-
phenylene dibenzoate; 5-ethyl-3-isobutyl-1,2-phenylene dibenzoate; 3-isobutyl-5-propyl-1,2-
phenylene dibenzoate; 3-isobutyl-5-isopropyl-1,2-phenylene dibenzoate; 5-butyl-3-isobutyl-
1,2-phenylene dibenzoate; 3,5-diisobutyl-1,2-phenylene dibenzoate; S-tert-butyl-3-isobutyl-
1,2-phenylene dibenzoate; 5-cyclopentyl-3-isobutyl-1,2-phenylene dibenzoate; 5-cyclohexyl-
3-isobutyl-1,2-phenylene dibenzoate; 3-isobutyl-5-(2,4,4-trimethylpentan-2-yl)-1,2-
phenylene dibenzoate; 5-isobutylbiphenyl-3,4-diyl dibenzoate; 3-cyclopentyl-5-methyl-1,2-
phenylene dibenzoate; 3-cyclopentyl-5-ethyl-1,2-phenylene dibenzoate; 3-cyclopentyl-5-
propyl-1,2-phenylene dibenzoate; 3-cyclopentyl-5-isopropyl-1,2-phenylene dibenzoate; 5-
butyl-3-cyclopentyl-1,2-phenylene  dibenzoate;  3-cyclopentyl-5-isobutyl-1,2-phenylene
dibenzoate; 5-tert-butyl-3-cyclopentyl-1,2-phenylene dibenzoate; 3,5-dicyclopentyl-1,2-
phenylene dibenzoate; 5-cyclohexyl-3-cyclopentyl-1,2-phenylene dibenzoate; 3-cyclopentyl-
5-(2,4,4-trimethylpentan-2-yl)-1,2-phenylene  dibenzoate; 5-cyclopentylbiphenyl-3,4-diyl
dibenzoate; 3-cyclohexyl-5-methyl-1,2-phenylene dibenzoate; 3-cyclohexyl-5-ethyl-1,2-
phenylene dibenzoate; 3-cyclohexyl-5-propyl-1,2-phenylene dibenzoate; 3-cyclohexyl-5-
isopropyl-1,2-phenylene dibenzoate; 5-butyl-3-cyclohexyl-1,2-phenylene dibenzoate; 3-
cyclohexyl-5-isobutyl-1,2-phenylene  dibenzoate; 5-tert-butyl-3-cyclohexyl-1,2-phenylene
dibenzoate; 3-cyclohexyl-5-cyclopentyl-1,2-phenylene dibenzoate; 3,5-dicyclohexyl-1,2-
phenylene dibenzoate; 3-cyclohexyl-5-(2,4,4-trimethylpentan-2-yl)-1,2-phenylene
dibenzoate; 5-cyclohexylbiphenyl-3,4-diyl dibenzoate; 5-methylbiphenyl-2,3-diyl
dibenzoate; S5-ethylbiphenyl-2,3-diyl dibenzoate; 5-propylbiphenyl-2,3-diyl dibenzoate; 5-
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[0099] In an enbodi ment, structure (lI1) includes R3 is that a
2,4,4-trimethyl pentan-2- yl group. [00100] In an enbodi nent, structure (I11)
i ncl udes woeonfo78¥9and Ri 2 is an al kyl group having 1 t®cé/usarbomsat ons or
a hal ogen atom [00101] In an enbodi nment, structure (I1) includes each of
R7 and Ri2 is a nethyl group and each of R- R6, R8 - R1, and R3 - Rl is
hydr ogen. [00102] In an enbodi nent, structure (I11) includes each of R7 and
R 2 is aisbpuwpylibiphenyleh3-diyla cdibarzonte; at Srhvvdyltipba-20F-divk - dilgsnzewje;: Rh; and

e A R R A

deri vat i 4Rsophtyibifeerfl-4,3saibBt dibkkdoa S b-cgslotelyilbigRerdPo\3ediyB, SibehAeley b-
1,2-phen ene am%enzoate g efh | -3 -( ég 1)E ghgﬁ Ieneydlbenzoate
1207

3- net hyl ﬁﬁ@wthylppn@n&ﬂwypml ai3b@ﬁlz oats; a@%m Sydiptenykl Rynhepylone
phenyleng ggsggoate 5-butyl - 3-net hyl - 1, 2- phenyl ene di benzoat e;
5-isobuty net hyl - 1, 2- phenyl ene dibenzoate; 5-tert-buty 1-3-nethyl-
1, 2- phen[,(]()&():‘a] di be’lﬁB@)@teeentEdlﬁy@uﬁqopde}des 3mothet bythpositich. pheay leebediment, a
di benzoat g; cl ohexyl -3 - net - phenyl ene di zoate; 3-

met hy! - 5sqbztlwtwy Rhemﬁlﬁlﬁwpwé% Q}?Stﬁf of tilﬁe Stiucéurﬁr(élm @ﬁgﬁsﬁ‘ benzoat e;

5- et hyl bi phenyl -3, 4-di yl di benzoate; 3-ethyl-5-nethyl-1, 2gphenyl ene

di benzoate; 3,5-diethyl-1,2-phenyl ene di benzoat e; 3-ethy|-g-propyl-

1, 2- phenyl ene di benzoat e; 3- et hy -isopropyl - 1, 2- phenylene di benzoat e;
5-butyl -3-ethyl - 1, 2-phenyl gne gnzpat e; 3- ethyl 5 -isobutyl -

1, 2- phenyl ene dibenzoate 5-tert-batyl -3-ethyl -1, 2- phenyl ene di benzoat e;
5-cycl opentyl - 3-ethyl -1, henyl ene dibenzoat e;

5-cycl ohexyl - 3-et hyl -1, 2- ph y?ene difenzoat e; 3-ethyl-5-(2, 4, 4-

tri nmet hyl pentan-2-yl)- fene _di benzoat e; 5-ethyl bi phenyl -3, 4-di yl
di benzoate; 5-

Rs

wherein R;-R4 are the same or different, R, is an alkyl group having 2 to 20 carbon
atoms and each of the other R groups of R;-Ry is hydrogen. Each of Rs-Ry4 is selected from
hydrogen, an unsubstituted hydrocérbyl group having 1 to 20 carbon atoms, a
halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group, and combinations

thereof. Each of R;, Ry, and Ry, is simultaneously not a t-butyl group.

[00105] In an embodiment, R, is selected from of a t-butyl group and a 2,4,4-
trimethylpentan-2-yl group.

[00106] In an embodiment, one of Ry and Ry, is an alkyl group having 1 to 6 carbon
atoms or a halogen atom.

[00107] In an embodiment, each of R; and R;; is methyl group and each of Rs — R¢, Rg
—Ry1, and Rj3 — Ry4 is hydrogen.

[00108] In an embodiment, each of R7 and R, is fluorine or chlorine. Each of Rs — R,
Rg — Ry, and Ryj3 — Ry4 is hydrogen.

[00109] The present disclosure provides another composition. In an embodiment, a

substituted phenylene aromatic diester of the structure (II) is provided:
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met hyl -3 -propyl - 1, 2- phenyl ene di benzoate; 5-ethyl-3-propyl- 1, 2-phenyl ene
di benzoate; 3,5- dipropyl- 1,2-phenyl ene di benzoate; 5-isopropyl-3 -propyl-
1, 2- phenyWweneiodi7kEnzoat e; 5-butyl - 3-propyl - 1, 2- phenyl ece/usedenzmat e;
5-isobutyl -3 -propyl- 1,2-phenyl ene di benzoate; 5-tertbutyl- 3 -propyl-

1, 2- phenyl ene di benzoate; 5-cyclopentyl-3 -propyl- 1, 2-phenyl ene

di benzoat e; 5-cycl ohexyl -3 -propyl- 1, 2-phenyl ene di benzoat e;

3-propyl -5-(2,4, 4-trinethyl pentan-2-yl)- 1, 2-phenyl ene di benzoaib;

5- propyl bi phenyl - 3, 4-di yl di benzoat e;% 3-i Sopropyl -5 -nethyl - 1,2- phenyl ene
di benzoate; 5-ethyl-3 -isopropyl- 1 27~'\

nyl ene di benzoate; 3-isopropyl -

- propyl 1, 2- phenylene di benzoate; 3 »ptropyl - |, 2- phenyl ene di benzoat e;
and/ or 5-butyl-3- isopropyl-I, 2- phenyl € di benzoat e;
5-isobuty|-3-isopropy|-|,2-phenyh.\ [ ¥

tert-butyl-3-isopropyl-I ,2-phenyle
5-cycl opentyl - 3-i sopropyl -1 , 2zphesy
5-cycl ohexyl - 3-i sopropyl -1, 2- phe
trinet hyl pentan-2-yl)-1, 2- pheny ehe Ak berzZd]

5-i sopropyl bi phenyl -3, 4-di yl di'benzoat & 3- butyT 5-nmet hyl - 1, 2- phenyl ene
di benzoate; 3- butyl 5-et hyl -1, 2- phényl ene di"benzoate; 3-

3- i sopropyl -5-(2, 4, 4-

but yl - 5- propyl -1, henyl ene dlbenzoate 5-i sopropyl - phenyl ene
di benzoat e; 3WBer@1 n—%u-arqthzsiaméﬁwi@merﬂ. E@?%?/é%le R3, Ry is hydrogen Rzl

3-butyl - eny| a

1, 2- phen dé?\% olg'ltV H& 12% %ﬁgbag%?o%glﬁ? %Iotn?%gﬁ%%ny zg%gugl}sg%nn%roaat e;

3- butyl pxﬁnmyair@hmnxahlyl hydﬂ}caﬂﬁh gioap &adh@é rtz dﬁtcel;bon atoms which may optionally
3-butyl-5-(2,4,4-trinethyl pentan- 2- e e di bepzoat g;

5-but ! bbepwﬁ%utesl withyhajpecss Hfom &f @3{ 11‘01% S’ES’HPy adll ﬂﬁ@ﬂh% JQ RS %ﬁ BwyRene
di benz Oalts%eleéteg Tx%){‘i h};)d'r bhﬁ Mlllsubgtltgt‘eﬁ ROMLEBHL sHobe HZ\Q €to 20 carbon atoms,
3-1isobutyl-5-propy p enyl ene di bénzoate; 3-isobutyl-5- |sopropyl-

1, 2- phe ng/h&ln]eychloct:aebbd (gmlm,, a balogery la-sfidossootajling hyc@ombﬁﬂr@me agd benzoat e;
3, 5- dIISOb I-I éﬁgggnylene di benzoate; 5-tert-butyl-3-isobutyl -
1, 2- phen$A 5-cycl opentyl - 3-i sobutyl - 1, 2-phenyl ene

di benzoafom uﬁ cycl phexsthboddméfORs\ah-alidl grdmlpeayingnaomohﬁmat@ns
3-isobutyl -5 (2 4,4-trimethyl pentan-2-yl)- 1,2-
?/ In an embodiment, each of R;and R12 is a halogen or an alkyl group having 1
to 6 carbon atoms.
[00112] In an embodiment, R, is a methyl group. Each of Ry and Ry is a halogen or
methyl group. The remaining R groups are hydrogen.
[00113] In an embodiment, each of R, and R4 is a methyl group. Each of R7 and Ry is
a halogen or a methyl group. The remaining R groups are hydrogen.

[00114] The present disclosure provides another composition. In an embodiment, a

substituted phenylene aromatic diester of the structure (II) is provided:

an

Rs Ry

Ry Ry

Rs

Re
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phenyl ene di benzoate; 5-isobutyl bi phenyl-3,4-diyl dibenzoate;

3-cycl opentyl -5-net hyl -1, 2- phenyl ene di benzoat e;

3- cycl opewmoyebroa7esibyl - 1, 2- phenyl ene di benzoat e; 3-cycl opemtuskecsrePsopy! -
1, 2- phenyl ene di benzoate; 3-cycl opentyl-5-isopropyl-I, 2-phenyl ene

di benzoate; 5- butyl-3-cyclopentyl- 1,2-phenyl ene di benzoat e;

3-cycl opentyl -5-isobutyl- 1, 2- phenylene di benzoat e;

5-tert-butyl - shmyuiBpémikaheBmphenﬂﬁﬁm@ﬁddheﬂpoam@ﬂmanﬁﬂhhﬂvgvmbﬁnﬁ@ﬂl

d benboaPlingy 1oy e ypmssReH: 4R erdion FrsBREdh S oI K

di benzoagﬁu %a%@'lQB@@tc)éMUn%&Hy | Wl dirydiobartyil BRUBORh&bgen, a sﬂlcon-contalnlng
3-cycl ohexyl -5-neth 2- phenyl ene di benzoate; 3-cyc ohexyl-5 -et hyl -

1, 2- pheh rewébjdl lgmoam;l cgmby@n@m@q:mgﬁ pEeghy lof RsRuipHensdlestad diasendtoat e:

3- | ohex
S bt yi - SRRk SRR ek BRI R0 20 SRR GBS, o halohydrocarbyl eroppya,
1, 2- phenhéleg@ dishiebZ-Qaiit@iningShytdes dartyl pychpSarly@intiirativhs tlibrébfphenyl ene

di benzoat e; 3-cycl ohexyl -5-cycl opentyl - 1, 2-phenyl ene di benzoa
3, 5- di cy{03kehyi - Tho proseriripdpmire PrwHks At eecwe?%%%&yfn gt embodiment, a

-(2,4,4-
5- cyclohé&tﬁﬁ%%%gnyﬂ&%yﬂggﬁh% é?%gﬂggggﬁhﬁﬂéég?h I%ﬁ%ﬁ%nyl-Z,S-diy
di benzoat e; 5-ethyl bi phenyl -2, 3-diyl di benzoate; 5-propyl bi phendl-2, 3-diyl
di benzoat e; 5-isopropy|biphenyl-2,3&diyR2dibenzoate;
5- but yl bi phenyl -2, 3-di yl di benzoat e; i sobut yl bi phenyl -2, 3-di vyl
di benzoate; 5-tert-butyl bi phenyl ®«2-% H—di benzoate; 5-
cycl opentyl bi phenyl -2, 3-di yl di ate; 5-cycl ohexyl bi phenyl -2, 3-di yl
di benzoate; 5- (2,4,4-trinethyl g | V&1 phenyl - 2, 3-di yl di benzoate;
and/ or 3, 5- diphenyl-l 2- phenylene dlbenzoa e. [00104] The present
di scl osure provides anot her &onpesi N afsenbodi ment, a substituted
phenyl ene aromatic diester of t 1) is provided : wherein
Ri-R 4 are the sane or diffegret Kyl group having 2 to 20
car bon :

wherein R;-Ry4 are the same or different. R; is an alkyl group having 2 to 20 carbon
atoms. Each other R group of Rj-Ry is hydrogen. Each of Rs-Ry4 is selected from hydrogen,
an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a
halogen, a silicon-containing hydrocarbyl group, and combinations thereof. R, R7, and Rz
are not simultaneously a t-butyl group. In other words, when R is a t-butyl group R7 and Ry,
are not a t-butyl group (or when Ry is a t-butyl group, R, and Ry, are not a t-butyl group; or
when Ry, is a t-butyl group, R, and R; are not a t-butyl group).

[00116] In an embodiment, structure (II) includes R; that is ethyl and each of Rs-Ry4 is
hydrogen.

[00117] In an embodiment, structure (II) includes R; that is t-butyl and each of Rs-Ry4
is hydrogen.

[00118] In an embodiment, structure (II) includes R; that is 2,4,4-trimethylpentan-2-yl

and each of Rs-Rj4 is hydrogen.
[00119] Nonlimiting examples of suitable substituted 1,2-phenylene dibenzoate
include 4-ethyl-1,2-phenylene dibenzoate; 4-propyl-1,2-phenylene dibenzoate; 4-isopropyl-
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atons and each of the other R groups of R -R4 is hydrogen. Each of R-R 4
is selected from hydrogen, an unsubstituted hydrocarbyl group having 1 to
20 car borwatome7sa9ohal ohydr ocar byl group, a hal ogen, a ®Criusems®esai ni ng
hydr ocar byl group, and conbinations thereof. Each of R2, R7, and R12 is

si mul taneously not a t-butyl group. [00105] In an enbodinent, R2 is
selected fromof a t-butyl group and a 2,4, 4- trimethyl pentan-2-yl group.

[ 00106] | p-phengehodditemioatep nd-tokyl R72-phehyRn2 idibeamoait;k yt-isgbatyb1 Bephiemgerde t o 6
carbon atons or a hal ogen atq 00107] In., an epbodi pen each.of R7 and R
2 is net ApFzpetup ahey %Rﬂ‘?tyéferhB{“?ny R Slbﬁqofﬂeénd ‘Eg%ctléheﬁyﬁg’%ﬁbﬁ?}é&%eh.
[00108] }; Thogi ATRRY; F he dibaRbiBe afll/of MigHehies 4Each
of R5 - %?%%%’%%m&ﬁgﬁ{én%hIﬁ%_q%%lﬁéggleéﬁé ({1%%%%8%]@ %he pr eISsHe n?l

di scl osudigl gibendodes anot her conposition. In an enbodi ment, a substituted

phenyl en matic . diester of the structure (41 1.S. provi : h.ei -Ri 4
are the E’zﬁé&or di ¥ éPe?W.Od%QE’?}’ YORPT MREC OI-fQA}kiis{“ @%rsgg%lﬁ&g%miﬁ%haop i
hydr ocar ysti@fedUR ghéips @ RL-R.Ois 26lc6Rd B at afgubshtitddeaiocartsy gfouRhaging R 2
is a halogen or a primary or secondary hydrocarbyl group having 1 to 20

car bon atoodfscapbfincaiomay Rojstriob Adgriigrydkd @paw t ut ed wi th hal ogen, silicon, or

an al kox p. f . - R4 i e
hydr ogen?loog% ns uE? ﬁ‘? P getseeﬁ ‘HL}E?%‘EA;?@FH"S %}Bﬁeﬁ g%’ﬁ%énim? ohggltl %glrb%g%{gg%’oans , a
hal ohydr agatitiydd sieayliene aron@tioghesterds prdviidedn - Trendubstituted 1h3-ghemydensydromgatoup,

and conbi nations_ t hereof. 0(?110] In an enbodi nent, R2 is an al kyl group
havi ng 1diegepbasdhs sipistue belowo111] 1n an enbodi nent, each of R7 and Ri 2

is a halogen or an al kyl group having 1 (1D
Rs Ry
Ry Ry
0, d o O
Ruo R Rs
Ry R R
Ryz Ry
[00122] R;-Ry4 are the same or different. Each of Rj, R3, R4 is hydrogen. Ry is a

hydrocarbyl group having 1 to 20 carbon atoms. At least one of Ry and R;, is a halogen.
Each of Rs-Rg, Rg-R;; and Ry3-Ryy4 is selected from hydrogen, an unsubstituted hydrocarbyl
group having 1 to 20 carbon atoms, a halohydrocarbyl group, a halogen, a silicon-containing
hydrocarbyl group, and combinations thereof. _
[00123] In an embodiment, only atoms selected from C, H, Si, and/or a halogen are
bonded to the phenyl groups at substituent points R;-Ri4 of structure (II).

[00124] In an embodiment, R; is an alkyl group having 1 to 20 carbon atoms.

[00125] In an embodiment, each of R; and Ry, is a halogen. In a further embodiment,
each of Rs, R7, Ryo, and Ry; is a halogen.

[00126] In an embodiment, structure (II) includes R; that is methyl and Ry and R, that
are chlorine. Each other R-group of R;-Ry4 groups is hydrogen.
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to 6 carbon atons. [00112] In an enbodinment, R2 is a nethyl group. Each of
R7 and Ri2 is a hal ogen or nethyl group. The remaining R groups are

hydr ogen.wpQom1B3s1bn an enbodi nent, each of R2 and R i sPaTrustévglocgysoup.
Each of R7 and R 2 is a halogen or a nethyl group. The renaining R groups
are hydrogen. [00114] The present disclosure provides another conposition.
In an enbodi nent, a substituted phenylene aromatic diester of the structure
(1'1) is pooagvded: Mmm&mbﬂlﬁﬁiﬂ&rmmeKHEiSMSﬁﬁtm fsftenugyltand Ry and Rapthat
unsubsti tuted hydrocar y roup i 1 tp.2Q carbon atons. R2-R4 are

sel ect edaﬁercbﬂﬁr’rﬁ’ﬁdE lﬁ’[ggﬂ\ﬁtlﬂ Yé’éi‘pmﬁc]‘rygﬁ%%yl group having 1 to 20
car bon A[dvies) 2 ha*rﬁpy&ﬁ@as ny[)rogfdgypano@hé?ak SBokiidh si I CAN- GRS BN G
hydr ocar byl g]rou na i ons thereof ach of R5-Ri 4 i s sel ected
from an sutstibedd phsenyéldnmmmuaﬂiwier ooy dedbavieg thetsuctaredddbon at ons, a

hal ohydr ocar byl group, a hal ogen, a silicon-containing hydr ocar@gsl group,
and. conbi nations thereof. [00115] The present disclosure provid anot her
conposition. In an enbodi nent, \a substituted phenyl ene aromatic di ester of
the structure (I1) is provi ded grein R1I-Ri 4 are the sane or different.
R2 is an al kyl group having 2 t p carbon atons. Each other R group O R
-R4 is hydrogen. Each OXR5:R 4 fs eI ected from hydrogen, an unsubstituted
hydrocar byl group havi ng 1"%p—20 carbpgfi atons, a hal ohydrocar byl group, a
hal ogen, a silicon-containing hyd,ocaybyl, group, and conbi nations thereof.
R2, R, and R 2 are not siy aneoust y t-butyl group. In other words,
when Ris a t-butyl group e not a t-butyl group (or when R7 is
a t-butyl group, R2 andrRi 27dre\ ot ayt-butyl group; or when R2 is a
t-butyl group, R2 and R7 areinot a t-hutyl group). [00116] In an

enbodi ment, structure (I1) includes R2 that is ethyl and each OR5-Ri 4 is

wherein R;-R;4 are the same or different. Each of R;, R3, R4 is hydrogen. Ryisa

hydrocarbyl group having 1 to 20 carbon atoms. Each of Rs-Ry4is selected from hydrogen,
an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a
halogen, a silicon-containing hydrocarbyl group, and combinations thereof. At least one of
Rs-Rg, Rg-Ry; and Ry3-Ryy is selected from a C,-Cg alkyl group, a halogen, and combinations
thereof.

[00129] In an embodiment, only atoms selected from C, H, Si, and/or a halogen are
bonded to the phenyl groups at substituent points R;-Ri4 of structure (II).

[00130] In an embodiment, R, is an alkyl group having 1 to 20 carbon atoms.

[00131] In an embodiment, each of R; and Ry, is a methyl group. In a further
embodiment, each of Rs, R7, Ryo, and Ry, is a methyl group.

[00132] In an embodiment, structure (II) includes each of Ry, R7 and Ry, as a methyl
group. Each other R group of R;-Ry4 is hydrogen.

[00133] In an embodiment, structure (II) includes R, that is t-butyl group and each of
R and Ry, is a methyl group. Each other R group of Ri-Ry4 is hydrogen. |
[00134] In an embodiment, structure (II) includes R, that is a methyl group and each
of R7 and Ry, is a dimethylamino group. Each other R group of Rj-Ry4 is hydrogen.

[00135] In an embodiment, structure (II) includes R; that is a t-butyl group and each of
Ry and Ry, is a dimethylamino group. Each other R group of R-Ry4 is hydrogen.
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hydrogen. [00117] In an enbodi nent, structure (I1) includes R2 that is
t-butyl and each of R5-Ri 4 is hydrogen. [00118] In an enbodi nent, structure
(I'1) inclwdesioR2sitbat is 2,4, 4-trinethyl pentan-2-yl andpreaals2@bR609Rs 4 i s
hydrogen. [00119] Nonlimting exanples of suitable substituted

1, 2- phenyl ene di benzoate include 4-ethyl-1,2-phenyl ene di benzoat e;

4- propyl -1, 2- phenyl ene di benzoate; 4-isopropyl 1, 2-phenyl ene di benzoat e;
4-butyl - [Qozsﬂhenyl Noelinithen zsamples 4of sobaily| subsﬁulmcbdyl-eh@lytﬁnbedﬂmm(@te

4- | d
i bocvontrhiy efyf S e Rlen ARENEaR: Syopt o PR ES e TR J 5 &Pk or
bi phenyl 1 3. ghenfiend slﬂb&%a&%t 8-but10 12 Bherylendn dEHERQEHEE M- lsobmgl op- fﬁ@ﬁyiel&f

Rl -R4 are substituted. Each of the substltuted R groups O
sel ect eddibeegeaten unkaydepent dal-phenyisogr by dibgrasals; hav?r ﬁ@cl@qxa&sl b3-rhsnylene

at R t k
o O e iRl IR S R PR 108 LrfRANRdiaRhSPLLE,
aromat i Cﬁlddn@fdheﬂlbeﬁzdhﬁ@%hdyaﬂblpﬁﬂ@l«?l,mﬁityi tibeesbate, 2- phenyl ene aromatic

di ester has the structure (11) below [00122] R -R 4 are the s me or
di f fer ent001&8ch of Thy , disgdosure’ providgair 98T REMPSSIPMy g B FAPGHBE: Havi ng

1to 20 t 9l I f gogen. Each of
R5- R6 R8§l%|r"|9 élalné)gﬁﬁ)ﬁgr}esaﬂgg{necg?g &forftl:)q?ﬁ H%r oggH 1§§?10J1u§ésugsti tuted

hydrocar byl group having 1'to 20 carbon atons, a hal ohydrocarbyl gro{lp, a
hal ogen, a silicon-containing hydrogarbyt group, and conbi nations thereof.

[00123] In an enbodi nent, only atons ected fromC, H Si, and/or a
hal ogen are Ra Ry
0, d o o
Rio R Rs
Rif R R
Ri2 Rq

wherein R;-Ry4 are the same or different. R, is not a secondary alkyl group or a
tertiary alkyl group. Each of R; and Ry is selected from an unsubstituted alkyl group having
2 to 20 carbon atoms, an unsubstituted alkenyl group having 2 to 20 carbon atoms, a
halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group, and combinations
thereof. Each of R,-R; and each of Rs-Rys is selected from hydrogen, unsubstituted
hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a halogen, a
silicon-containing hydrocarbyl group, and combinations thereof.

[00138] In an embodiment, structure (II) includes R, and Rj that are each a hydrogen.
[00139] In an embodiment, structure (II) includes Ry, R3, and Ry, each of which is an i-
propyl group. Each of R, Rs-Rg and Ry¢-Ri4 is hydrogen.

[00140] Nonlimiting examples of suitable substituted 1,2-phenylene dibenzoate
include the following compounds as well as their derivatives with Rs-Ry4 substitution(s) as
defined above: 3-ethyl-6-methyl-1,2-phenylene  dibenzoate; 3-methyl-6-propyl-1,2-
phenylene dibenzoate; 3-butyl;6-methyl-l,2-phenylene dibenzoate; 3-isobutyl-6-methyl-1,2-
phenylene dibenzoate; 3-cyclopentyl-6-methyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-
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bonded to the phenyl groups at substituent points R-R 4 of structure
(I'r). [00124] In an enbodinent, R2 is an al kyl group having 1 to 20 carbon
atons. [ O8028jo/d78s1an enbodi nent, each of R7 and Ri 2 i s &cChmalse@encyodssn a
further enbodinment, each OR, R7, Rl , and R 2 is a halogen. [00126] In an
enbodi ment, structure (I1) includes R2 that is nethyl and R7 and Ri 2 t hat
are chlorine. Each other R group ORpR 4 groups is hydrogen.[00127] In an
enbodi memethys Rustenylend | diperiznatey Meﬁglwmny]i%ﬁ tdifdutlibenzmatt; Ry, 6aiethyd 224 hat

hl h oth :
G Scl osuPRRgleat B eV LBBRII SR B BB Ty 4 SOROPT o
phenyl eng, AL RAB biberbodft eﬁ-bhﬁ'l-%[&ﬂ§lqegﬁﬂal¥'qé?ﬁ H%nﬁéa’i@cgl&m(6hhabutwﬂlezﬂl n

R -Ri 4 are’'the sane or différent.” Eac Rl, R, i s hydrogen. is a
hydr ocar biydnylpnougibheadatey  3-cydopentylai-bibml-22emhenyleae hdlb¢nZRat6R| %CYO&O@@V%& ed

from hyd b t ut ed 1

Lo G Dalruais binss SISl 3L SRR 1 BAMR0RIEE0 1y
group, apkbnGRAD diRhiRS 3t1fa@psx@{a§1 -6-PlopyBasiphenflest diBenAdate; R&buBn-6amdpRiz2- R14
is selected froma C-C6 alk roup, a hal ogen, and conbi nati ons t her eof .

L0?129] Phﬁna}gn@ nﬁwnmﬁnh %ﬁp@utlz\k@ﬁ@pybﬂécnf@aylﬁ% nflbengqates; 3-cyRtoPERLYlO-
al ogen t .
R i D T e e A

20 car boprogylbiphenyl(3-di)l dilbelazm)atemﬂ)dﬁrrmﬁrop}éa@pkndnyl%ﬁe adittet¥odte] S3-butpeé-hy |
group. Inafurther e | i 2..is a, et hyl

h R5,. R/ , Ri
group. [50RrepYL-}.4PARDY ?ﬂfoldﬂﬁ’@ﬁ?atea §f§1“ﬁ'rle(7 ’Eﬁ’f?r?pﬂ?c?'@}}%ggﬁc ﬁ‘bﬁfmﬁﬁe and
R 2 as a.iidavty1-8LioRop A pRMY Rine RiiBE2dRie 3R ycRihedyll 6isBp@p PP ED-phenylene

dibenzoate; 4-isopropylbipheny1—2,3-diyl dibenzoate; 3,6-dibutyl-1,2-phenylene dibenzoate;
3-butyl-6-isobutyl-1,2-phenylene dibenzoate; 3-butyl-6-cyclopentyl-1,2-phenylene
dibenzoate;  3-butyl-6-cyclohexyl-1,2-phenylene  dibenzoate;  4-butylbiphenyl-2,3-diyl
dibenzoate; 3,6-diisobutyl-1,2-phenylene dibenzoate; 3-cyclopentyl-6-isobutyl-1,2-phenylene
dibenzoate; 3-cyclohexyl-6-isobutyl-1,2-phenylene dibenzoate; 4-isobutylbiphenyl-2,3-diyl
dibenzoate; 3,6-dicyclopentyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-cyclopentyl-1,2-
phenylene dibenzoate; 4-cyclopentylbiphenyl-2,3-diyl dibenzoate; 3,6-dicyclohexyl-1,2-
phenylene dibenzoate; 4-cyclohexylbiphenyl-2,3-diyl dibenzoate; and/or 3,6-phenyl-1,2-
phenylene dibenzoate.

[00141] The disclosure provides another composition. In an embodiment, a

substituted 1,2-phenylene aromatic diester of the structure (II) is provided:

(1)

Rj Ra

Rs Ry

Rg

Rio Rys

Rs

Re
Ris
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[00133] In an enbodi nent, structure (11) includes R2 that is t-butyl group
and each of R7 and R 2 is a nethyl group. Each other Rgroup OR-R 4 is
hydr ogen.wpQ0m3¥$s1bn an enbodi ment, structure (11) incl edegdsSRRIDb®E4 i S a
met hyl group and each of R7 and R 2 is a dinmethylamno group. Each other R
group OR -R 4 is hydrogen. [00135] In an enbodi nent, structure (I11)

i ncludes R2 that is a t-butyl group and each of R7 and R2 is a

di rrFt hyl ami no\xgemupRl Eacdre ohchemeForgdiffapnof Edeh- d?]R14Riz,sanld)Rbrisgdncth)MB162}n
Nonl i m ting exa es of Ie substi t te en enz at e

i ncl ude 8Kl &PPP| a’émﬁr?e??yﬁé %P?B@H?oﬁ‘fé € pﬁrg'ﬂi/ aVl gg edtoms. a

di benzo ahﬁohy?{l‘rbcga?lpﬁ Oé}kﬂlp, a s@c&h@&%ﬁﬁﬂ% ﬂyd@@&mt Roups-dadt db'mﬂmeﬁroﬁ@ eyagne

di benzoat e; "3-1sobuty phenyl ene benzoat'e;

3-cycl OpEm}ycbf Rs,-ﬂﬂpmmw@h@omuhyéma,ta@ ur@uwl@lt@hbwpcarbﬂ -g5pupniAvaigel to 20

di benzoate l.en e
3-(2, 4, 4° ?P?’hﬁfoﬁ‘if M%wd%ﬁb?hsf 2 %%‘%ﬁ?gen%eg %e%oznéaﬁ?mjg hydzocarbyl group,
bi phenyl a2d SorAhihtichks Bepggat e. [00137] The di scl osure provi des anot her

conposition. In an enbodi nent, a substituted 1 2- phenyl ene aromati c di ester
of the s{001d2Lre (In jniembedmanyeerch dreike rud By lérséle%/tﬁgr} mya.af?l& ent .
Ri is no daxy I up,, O, r‘@1é<l r C and
R4 i's sefle\ﬁ?%gfﬁrgo%é a%ﬁhér%/u |?t %e%kéqy{l(y@)gﬁo%ap ayl rgg %}Jt)cgﬂ%% ?:g)?ffsor%

at ons, ahalunysdrbeatrlbytllgtr@cj) alsﬁxenmcogammg }k}aivoaagoﬂ gtampZﬂldmmﬂnmt@m)ﬂEreoé

hal ohyr peaiby| O pub: anIakogel, (2 Sl Cons Contal ki oAbl patore:
hydr ogeny, BE&}P Eota qﬁvmﬁdz R 56 Birbof bRy, hBadhner B 4 ﬁ%lscﬁ’dtt%ot@rtﬁ}@aﬁc yl @

halohydrocar al ogen, a silicon-containin ydr ocar byl group,
and conbgnmpl dﬁash Dﬁ&f—&m‘ls s¢ledad pml hydsegeandoetisnbsittuted V@r@@fubfél grevp havieg udes

(R|2 | ;i n?n(l:j? 49 ggt fhon aCh drdg(gzggby& (r)(g“]?? gﬁla40§er? § Sel 1090 &{B‘%ﬁﬁmﬁ&d&%&%&?

I propy

group, and combmatlons thereof.

[00144] Nonlimiting examples of suitable substituted 1,2-phenylene dibenzoate
include the following compounds as well as their derivatives with Rs-Ry4 substitution(s) as
defined above: 3,4,6-trimethyl-1,2-phenylene  dibenzoate; 3-ethyl-4,6-dimethyl-1,2-
phenylene dibenzoate; 4,6-dimethyl-3-propyl-1,2-phenylene dibenzoate; 3-isopropyl-4,6-
dimethyl-1,2-phenylene dibenzoate; 3-butyl-4,6-dimethyl-1,2-phenylene dibenzoate; 3-
isobutyl-4,6-dimethyl-1,2-phenylene dibenzoate; 3-cyclopentyl-4,6-dimethyl-1,2-phenylene
dibenzoate; 3-cyclohexyl-4,6-dimethyl-1,2-phenylene dibenzoate; 4,6-dimethylbiphenyl-2,3-
diyl dibenzoate; 4-ethyl-3,6-dimethyl-1,2-phenylene dibenzoate; 3,4-diethyl-6-methyl-1,2-
phenylene dibenzoate; 4-ethyl-6-methyl-3-propyl-1,2-phenylene dibenzoate; 4-ethyl-3-
isopropyl-6-methyl-1,2-phenylene  dibenzoate;  3-butyl-4-ethyl-6-methyl-1,2-phenylene
dibenzoate; 4-ethyl-3-isobutyl-6-methyl-1,2-phenylene dibenzoate; 3-cyclopentyl-4-ethyl-6-
methyl-1,2-phenylene dibenzoate; 3-cyclohexyl-4-ethyl-6-methyl-1,2-phenylene dibenzoate;
6-cthyl-4-methylbiphenyl-2,3-diyl dibenzoate; 3,6-dimethyl-4-propyl-1,2-phenylene
dibenzoate; 3-ethyl-6-methyl-4-propyl-1,2-phenylene dibenzoate; 6-methyl-3,4-dipropyl-1,2-
phenylene dibenzoate; 3-isopropyl-6-methyl-4-propyl-1,2-phenylene dibenzoate; 3-butyl-6-
methyl-4-propyl-1,2-phenylene  dibenzoate;  3-isobutyl-6-methyl-4-propyl-1,2-phenylene
dibenzoate; 3-cyclopentyl-6-methyl-4-propyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-
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group. Each of R2, R5-R and R10-Ri 4 is hydrogen. [00140] Nonlimting
exanpl es of suitable substituted 1, 2-phenyl ene di benzoate include the

fol | ow ngwoanmouastis as well as their derivatives wth RBPCRIUS2009/069954
substitution(s) as defined above: 3-ethyl-6-nethyl-I,2-phenyl ene

di benzoate; 3-nethyl-6-propyl- 1,2- phenyl ene di benzoate; 3-butyl-6-nethyl -
1, 2- phenyl ene di benzoate; 3- |sobutyl 6-nmet hyl - 1, 2- phenyl ene di benzoat e;

3- cycl operthyl-4Gromtiyl- phmyknphhhgdzeute éﬂb@hzloi&p@pymmo}'lohéédwl @benzpiy] -

1, 2- phen l.ene d | bi b

3 6. 6 ot RyTOProR SO BHd SaPRran F08: oo - 61 FreBTer bR ams e

di benzoa%l?enfyﬁ:hgt Wﬁerﬁoété'OPBf-QMoﬂyl-% meRenYhRips1-di2bsRAPRE; dibenzoate; 3,4-

3- but yl gheng ene dibenzoate; 3-ethyl-6- |sobut¥j-l 2- henylene

d{ﬁerzoadmxﬁsﬁwyéﬂmv yit pbm?ﬂﬂyﬂﬁbmgnﬁhéhymyhélﬁnﬁgﬁdéﬁﬁﬁ?Ygléy$$6ﬂé%yl-6-
€ | ene_di t
3, 6yd|pr§%§? o3 %ﬁ)gﬁ g%gl ﬁ%%hpéhqépa%%%eng ﬁ&%h(%ggy?qﬁégﬁéﬁZHﬁ'ene

gl benﬁ Oaislﬁ roﬁylb&h)éth}ﬁ-lm pistlyldne 2- dieydtene ﬂbj&&@hﬁ&&l é—lsopropyl -6-methyl-1,2-
i so uty

6- propyl -1, 2- phenyl ene dlbenzoa£ _%
propyl - | PlEnylaay| Z‘éﬁt%enézt?ﬁ?@?yh g pighsryl 3;5%@{1) aﬁﬁaeﬁ‘y‘?l&}ﬁlé 6-
di benzoa&ﬁ‘neﬂ%—l lp% Bgéﬂgﬁe‘ Qéﬂzo%t benzoatSdétng%%Hﬁd 1,2- phenylene dibenzoate; 4-

3,6-diisopro ene
i sopr opybutlyl-@-nptieyiy3- pmpylell quhzm)dem 3ditsomatey| - %bwbﬁﬂmpmpyl-é-rpﬁbmlyl 8ne

gl gggfgﬁé@e@yﬁe@e ¢l O@aggpfy4 iﬁy )arfip L 261?}582];&2%] ehz0ate €; 12leb Zt}cf)la'at-lsobutyl 6-
4-i sopr Oﬁ’ﬁé{}@l @%ﬁ%ﬁé‘n l%n@dﬂyeﬂioafg h%ﬁﬂ@—@yclé’peﬁtﬂ%%&%&l‘l Q%hl@ﬂﬁeﬁ’d @Bénzoate;

di benzoate; "3 | 26-1so0 Utﬁ 2-phenyl ene di benzoat e
3- butyl - ﬂ‘r-b@%dﬂeqy@mhywlw ety hﬂk@myl@nbenz@ém@oate 4- butyl 6-methyl-3-(2,4,4-

i bonaos Enéig}l'lggrg#égpufﬁ%g n%/ll lg%n:ngpf%%% enzoa&g’lﬂ meﬂﬂﬁ&%e&d 2 3d&h¥i

di benzoalf ene
3- cycl opgibtiioafe; i4siebbityll3, bﬂanahﬂnyt@henﬁeﬂbeammte 3-ethyl-4-isobutyl-6-methyl-
3-cycl ohexyl - 6- |sobutyI-I 2- phenyl ene di benzoat e

4.1 Sobut 2iAhsREAY - dibsoenas.  drisebmpat EetyTg: ETPEX}CII HpbsRxjene | SbgreAY effe
di b enz0a%sgbutiif-§X§6&)9Jb§r¥—glrﬁéh§;lyﬁb%§rwlé(ﬂe Idlgenzoatte, 3-butyl-4-isobutyl-6-methyl-1,2-
phenylene dibenzoate; 3,4-diisobutyl-6-methyl-1,2-phenylene dibenzoate; 3-cyclopentyl-4-
isobutyl-6-methyl-1,2-phenylene dibenzoate; 3-cyclohexyl-4-isobutyl-6-methyl-1,2-
phenylene dibenzoate; 6-isobutyl-4-methylbiphenyl-2,3-diyl dibenzoate; 4-tert-butyl-3,6-
dimethyl-1,2-phenylene dibenzoate; 4-tert-butyl-3-ethyl-6-methyl-1,2-phenylene dibenzoate;
4-tert-butyl-6-methyl-3-propyl-1,2-phenylene dibenzoate; 4-tert-butyl-3-isopropyl-6-methyl-
1,2-phenylene dibenzoate; 4-tert-butyl-3-butyl-6-methyl-1,2-phenylene dibenzoate; 4-tert-
butyl-3-isobutyl-6-methyl-1,2-phenylene dibenzoate; 4-tert-butyl-3-cyclopentyl-6-methyl-
1,2-phenylene dibenzoate; 4-tert-butyl-3-cyclohexyl-6-methyl-1,2-phenylene dibenzoate; 4-
cyclopentyl-3,6-dimethyl-1,2-phenylene ~ dibenzoate; 4-cyclopentyl-3-ethyl-6-methyl-1,2-
phenylene dibenzoate; 4-cyclopentyl-6-methyl-3-propyl-1,2-phenylene dibenzoate; 4-
cyclopentyl-3-isopropyl-6-methyl-1,2-phenylene  dibenzoate;  3-butyl-4-cyclopentyl-6-
methyl-1,2-phenylene dibenzoate; 4—cyclopenty1—3-isobutyl-6—methyl-1,2-phenylene
dibenzoate;  3,4-dicyclopentyl-6-methyl-1,2-phenylene  dibenzoate;  3-cyclohexyl-4-
cyclopentyl-6-methyl-1,2-phenylene  dibenzoate; 6-cyclopentyl-4-methylbiphenyl-2,3-diyl
dibenzoate; 4-cyclohexyl-3,6-dimethyl-1,2-phenylene dibenzoate; 4-cyclohexyl-3-ethyl-6-
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phenyl ene di benzoate; 4-cycl opentyl bi phenyl -2, 3-diyl di benzoate;

3, 6-di cycl ohexyl -1, 2- phenyl ene di benzoate; 4-cycl ohexyl bi phenyl -2, 3-di vyl

di benzoatwp 2ard/78519 3, 6- phenyl -1, 2- phenyl ene di benzoat e PCraB2¢b2jo69be

di scl osure provi des anot her conposition. In an enbodi nent, a substituted

1, 2- phenyl ene aromatic diester of the structure (lI1) is provided: wherein
Ri-Ri 4 are the sane or different. Each of R, R2, and R4 is selected from
an al kyl mgthylsp,2aphenplgn@ t o @ibewmateon at WQlo]aﬂxyhlSkBﬂWI bpmppl havrihngylﬁnet o 20

b
oroun afeRisaly nateateh o Eo b Ring hy Rk 2y 65 o UBERERY or R en
an Unsw@}c‘léﬁé&?ﬂ@ﬂ&%ﬂfﬁ! EHényWn@Up disetiz6de; 1 t@c?@omybmso@h@mm@th 1-1,2-

hal ohydr acar by rou a silicon-containing hydrocarbyl group,

and conbpmleonﬁlbdm@wégm cy@@lmz] -3{cpiclanespinoenctottl 2-phasnlepe dibenzimie; hid R4

I's selected fro n y havy.n e

group ha © ‘dO]ﬁe)ﬁ)’g' gégl'id%%h ofis, dlbeglzi)at%yaﬁz gy &[?9?1'4 %eﬂgﬁblgﬁéhy?b% (mﬁ

si | i con- gidehzate, ng Shiehe g Eipheny BB @uﬁyl alibenzo4td; rméﬂasalnsmdﬂgn‘mphenyﬂoaldw] In
an enbodi nent I s _hydroge Fach of Rl, R2, and R4 is selecie a
hydr ocar @@ﬁn@a@upﬁ Wﬁthlyi'/ré PZORYébIPbefb’érﬁlﬁ‘o‘i‘iybtdéh?ﬁzo%c%lsé’i’rql?yg g a

tertiary,al ach f
. %Q (ﬁ rocar% 2%fud}§ et rylib tillefh%qiyl r%éﬁ)ﬁ@e{tgge@ 15%Butyl 5-

unsubsti tute gro 0 20 carbon at ons,
hal ohydr memynyphe@yb&p dlﬂl dib¢rogeate,; Z&yslbbemyiHS-ﬁmﬂtydblp]nengl Blyiddlpbabmzloa@r 2up,

st 1 { PSPPSR ABHdndbht o BN « b POFTO RS BhaotBLens

wel | as er i t .
S0 o7 SRS AR OS  Fraaptel ike), sedi ogiore

p heny| enphaiylsenz ditteazoag;6-Cdethypl hrptetisyl-3ppropylt L., 2- ﬁ@}éﬁ@n ydiberaoate ebrethut-3-
-1 sopr Oggpropyl-4-methyl- 1,2-phenylene  dibenzoate;  3-butyl-6-ethyl-4-methyl-1,2-phenylene

dibenzoate; 6-ethyl-3-isobutyl-4-methyl-1,2-phenylene dibenzoate; 3-cyclopentyl-6-ethyl-4-
methyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-ethyl-4-methyl-1,2-phenylene dibenzoate;
4-ethyl-6-methylbiphenyl-2,3-diyl dibenzoate; 4,6-diethyl-3-methyl-1,2-phenylene
dibenzoate; 3,4,6-triethyl-1,2-phenylene dibenzoate; 4,6-diethyl-3-propyl-1,2-phenylene
dibenzoate; 4,6-diethyl-3-isopropyl-1,2-phenylene  dibenzoate; 3-butyl-4,6-diethyl-1,2-
phenyiene dibenzoate; 4,6-diethyl-3-isobutyl-1,2-phenylene dibenzoate; 3-cyclopentyl-4,6-
diethyl-1,2-phenylene dibenzoate; 3-cyclohexyl-4,6-diethyl-1,2-phenylene dibenzoate; 4,6-
diethylbiphenyl-2,3-diyl dibenzoate; 6-ethyl-3-methyl-4-propyl-1,2-phenylene dibenzoate;
3,6-diethyl-4-propyl-1,2-phenylene dibenzoate; 6-ethyl-3,4-dipropyl-1,2-phenylene
dibenzoate; 6-ethyl-3-isopropyl-4-propyl-1,2-phenylene  dibenzoate;  3-butyl-6-ethyl-4-
propyl-1,2-phenylene dibenzoate; 6-ethyl-3-isobutyl-4-propyl-1,2-phenylene dibenzoate; 3-
cyclopentyl-6-ethyl-4-propyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-ethyl-4-propyl-1,2-
phenylene dibenzoate; 4-ethyl-6-propylbiphenyl-2,3-diyl dibenzoate; 6-ethyl-4-isopropyl-3-
methyl-1,2-phenylene dibenzoate; 3,6-diethyl-4-isopropyl-1,2-phenylene dibenzoate; 6-
ethyl-4-isopropyl-3-propyl-1,2-phenylene dibenzoate; 6-ethyl-3,4-diisopropyl-1,2-phenylene
dibenzoate; 3-butyl-6-ethyl-4-isopropyl-1,2-phenylene dibenzoate; 6-ethyl-3-isobutyl-4-
isopropyl-1,2-phenylene  dibenzoate; 3-cyclopentyl-6-ethyl-4-isopropyl-1,2-phenylene
dibenzoate;  3-cyclohexyl-6-ethyl-4-isopropyl-1,2-phenylene  dibenzoate;  4-ethyl-6-
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di met hyl -1, 2- phenyl ene di benzoate; 3-butyl -4, 6-dinethyl-1,2-phenyl ene

di benzoate; 3- isobutyl-4,6-dinethyl-I ,2-phenyl ene di benzoate;

3-cycl opewmoyebtom78sidi met hyl -1 | 2- phenyl ene di benzoate;  PCT/US2009/069954

3-cycl ohexyl -4, 6-di net hyl -1, 2- phenyl ene di benzoat e;

4, 6- di net hyl bi phenyl -2, 3- diyl dibenzoate;

4-et hyl - 3, 6-di net hyl -1, 2- phenyl ene di benzoate; 3, 4-diethyl-6-nethyl-I, 2-
phenyl ensoptiopghiphatd:2,3-degtl hdiberGoares Hyﬂut;ﬂ -6-gthplp3Hmettiy] A bleamylepn edibkirizerizoat e;

3 but ol - Soub R Bl BHenYlsb o ARBFGA G boATIR R ARy 1SS-propyl-1,2-phenylene

4-ethyl - &bb%laéét Y4- blﬁ?fﬂgjem&’l ‘31-15(?1)’@6}@11@@ pRGyitneedibe@logie; 3,4-dibutyl-6-ethyl-1,2-
3-cycl opentyl - hyl" - phen lene di benzoate;

3-cycl ohﬂxﬂ}lb’lfne etiih?hzcﬁttmt%‘wtyll- -Eﬂlﬁhéﬂwbelﬁé 16R- M@?e dibenzoate; 4-butyl-3-

6ze|tc)ﬂglny‘fy§ﬁ’eﬁﬁ'§h%jﬁyi Péé‘gtl st 4 %hgfaﬁéfgf uB/r opy cgqhe lb%!:fhﬂ Pﬁgj%llyléne

gl benzoa@.lﬁlenz%aﬁe'[(ﬂ]ﬁ}ﬂyﬁél%ﬂ@lﬂf)ﬂé}}% 2l3ﬁ&y1 chhwgage @leihs%ln!l@%b&tyl 3-methyl 1,2-
| sopr opy met hy pr opy phenyl ene di benzoate; 3-
met hy| - 4Phsnglepe dibenzoagss; 8,y disthel- GTIW%&E%P}I%’-Y@S@EHGWQ%Q &e%thxlr“ kﬁOBﬁl%lp%

1, 2- phe e ) t r e
dibenZOQ%JSQBIgfmﬁﬁﬁexy ﬂ§§%%¥ ff9§95¥g%§FS?BQM%%§Qy]gagh%§heﬁ§§§?%bﬁe

4- net hyl 3-6upi-opthyiidpiebyty - P2 dhdnylenedi dibeizoatt g ; 6-ethyl-3,4-diisobutyl-1,2-phenylene
4-1 sopr di et

h te;
3-et hyl - &%F%B%p;’ncyglOﬁ@qtﬁlyﬁ?— ﬁlyggyi}ﬁ)gﬁglﬂeﬁg efﬂc})' ezéiélgeélzoate' 3-cyclohexyl-6-
4-i sopr ogy 1‘@15@5&!2}"1‘231)}{%91@){& dlbe%z&h@nﬁle@d}@ cUisOsR8Aheay1D, Rdiyl dibenzoate;

di i sopropy 2- phenyl ene di benZoat e;
3-butyl - wqrtsquivbpythy@‘ﬁﬁncﬂhyl-l R-phenylbeny | ediberndiobienz oad-tert-butyl-3,6-diethyl-1,2-

;3 sl)[S)(r)gg; h §4lﬁ|8?s Egatez %ﬂe&te\?ﬁghé ﬁp@-@ §%§ﬁnl phen%frllezn%acrh%enz%at%yﬁltQIQ B Ey¥ | -4-

3- cycl ohgxihlyt- 41&@@5}@9){1?&1&&&1 yl dlbenzaate,p henyk-8a614 Llhﬁﬁz@ah?],-l ,2-phenylene
6-1 sopr g | - 4- nethylblghenyl diyl dibenzoate; 4-buty
di net hyl dibenzopiigeny fHdere WWbéﬁﬂ@éﬁéﬁomﬂﬂul%m Qwé@ﬁyl‘EbﬁﬁPﬁyl-l4f@bh@ﬁbﬁene

S ez a8 X Y G OB PO 50 SRR vy 1 -
3, 4-di bulbhelnyﬁﬂémtd‘ibén-zbate plzledwlc@myﬂﬁlmdm-dahethym Dythghyl8rd sdihenydatg- 4-
cyclopentyl-3,6-diethyl-1,2-phenylene  dibenzoate;  4-cyclopentyl-6-ethyl-3-propyl-1,2-
phenylene dibenzoate; 4-cyclopentyl-6-ethyl-3-isopropyl-1,2-phenylene dibenzoate; 3-butyl-
4-cyclopentyl-6-ethyl-1,2-phenylene  dibenzoate;  4-cyclopentyl-6-ethyl-3-isobutyl-1,2-
phenylene dibenzoate; 3,4-dicyclopentyl-6-ethyl-1,2-phenylene dibenzoate; 3-cyclohexyl-4-
cyclopentyl-6-ethyl-1,2-phenylene  dibenzoate;  6-cyclopentyl-4-cthylbiphenyl-2,3-diyl
dibenzoate; 4-cyclohexyl-6-¢thyl-3-methyl-1,2-phenylene dibenzoate; 4-cyclohexyl-3,6-
diethyl-1,2-phenylene dibenzoate; 4-cyclohexyl-6-ethyl-3-propyl-1,2-phenylene dibenzoate;
4-cyclohexyl-6-ethyl-3-isopropyl-1,2-phenylene dibenzoate; 3-butyl-4-cyclohexyl-6-ethyl-
1,2-phenylene dibenzoate; 4-cyclohexyl-6-ethyl-3-isobutyl-1,2-phenylene dibenzoate; 4-
cyclohexyl-3-cyclopentyl-6-ethyl-1,2-phenylene dibenzoate; 3,4-dicyclohexyl-6-ethyl-1,2-
phenylene dibenzoate; 6-cyclohexyl-4-ethylbiphenyl-2,3-diyl  dibenzoate; 5-ethyl-2-
methylbiphenyl-3,4-diyl dibenzoate; 2,5-diethylbiphenyl-3,4-diyl dibenzoate; 5-ethyl-2-
propylbiphenyl-3,4-diyl dibenzoate; 5 -ethyl-2-isopropylbiphenyl-3,4-diyl dibenzoate; 2 -
butyl-5-ethylbiphenyl-3,4-diyl dibenzoate; 5-ethyl-2-isobutylbiphenyl-3,4-diyl dibenzoate; 2-

34



met hyl -1, 2- phenyl ene di benzoat e;

4- butyl - 3-cycl opentyl - 6-net hyl -1, 2- phenyl ene di benzoat e;

4- but yl - 3woyeloaitexyl - 6- net hyl - 1, 2- phenyl ene di benzoat e PCT/US2009/069954
4-butyl -6-nethyl -3-(2,4,4- trinethylpentan-2-yl)- 1, 2-phenyl ene di benzoat e;
6- but yl - 4- et hyl bi phenyl - 2, 3-di yl di benzoat e;

4-isobutyl -3, 6-di nethyl -1, 2 phenyl ene di benzoat e;

3- et hyl élycilcfpabm ﬁlet}ﬁ/-llmphém'ﬂ 3 41d121 phrhbgﬂzealte di beydozl-5- 6thylblphen}’1 -3,4-diyl

e S i L Eheny o SRRl AfRlAL o
3-butyl &Bhéﬂwtéﬂhyﬁ ﬂ?ﬁé}}&heﬂe , 2 dhenydiene disoeameahd:6-propyl-1 2-phenylene

3,4-diiso | -6- et h 2- phenyl ene di benzoate; 3- cyclopentyl-4-
i sobut yl dlbenmahyB-ethmrmethyl-@fpeomrﬂ Herphsaylsne dibenzoate; 4-methyl-3,6-dipropyl-1,2-

o Yoo bt AR e b ch B Al g PRSP & PG RADL BB ot

di met hyl mbth I-QWI-Q@ JingRME OalliBenzoate;  3-isobutyl-4-methyl- 6-propyl 1,2-phenylene
4-tert-butyl-3- ethyl-6 met hyl -1, 2- phenylene di benzo

4-t er t - bdibgnzosteiredieyslopentyr &ppthyl-f; mropHelyPb ?fé/ %ebéﬁé%;éf’@e' 3-cyclohexyl-4-
4-tert- t
et oAk AREnSDMbIIE oo A e hsogt s dbponc

2 |t SO{)U?’Jet}@} g‘&hé’th‘yl- -proébybhglﬁpheﬁyﬂe?dl kidlzﬁ:nnattce, | 3,4-diethyl-6-propyl-1,2-phenylene

-ter c .- 6- - 1,2- ' ;

4 or 1 - bPGOsieC P OB S BORT hyeen B G TTERG BRSSP OREY SIS 1 -

3, 6-di ey bﬁJheﬁ 1&ad° NEBRA 646 @Lmﬁﬂm%gx 61>T@p5@J10}3ﬁlW1en3 @abbﬁdoa@ rmétfhyl 34, 2-

phenyl en€ benzoate 4-cycl opent yl yl -3 prop henyl ene

gl ge ?z?atsebutﬁllc@ptap?bhﬁyphenslens opiberpphtes- m«mentn S%t%ﬂémo@ﬁgl arl%éﬁ&l% e;
uty cl open

4-cycl op‘é‘ﬁ?’%lﬁ pl so%ﬁ?’ éph%(y q%‘fl% ﬁmgg}leﬂ r%gejﬁedsge(ﬁgé)% ae;  Gethyl-4d-

3, 4-di cygﬂ ?ﬁ@rﬁmylfﬁz mt;llyhrﬂenzoawﬁewmmﬁ @6hmd@ailez-pﬂer@y@boﬁmwioatb 3-
cycl open met hyl -1 °, 2- phenyl ene di benzoate
6-cycl op@t Yt .64liprepyiyl. Bipperogne- dibgugpaie, He géﬁgwbl 2-phenylene dibenzoate; 3-

& e OTGYkof Epd BRI k! BB AR D pors 2 o

4- cycl ohgikyhzoatered-RyButgk-4, BQﬁp’dop)ﬂ 22-@Iheni§§lémdlhénhmhz O&-tcy(;lopentyl -4,6- dlpropyl-

4-cyel Oh?é}/plhegyller?e()pil?b%%/llzoate %-Q%!,lohexyl Q%e(i] }3'110%9191 glp eny (e)r?é[ € dlb?’en%J t[e}/ -
dipropylbiphenyl-2,3-diyl dibenzoate; 4-1sopropyl—3-methy1-6-propyl-l,2—phenylene
dibenzoate;  3-ethyl-4-isopropyl-6-propyl-1,2-phenylene  dibenzoate;  4-isopropyl-3,6-
dipropyl-1,2-phenylene dibenzoate; 3,4-diisopropyl-6-propyl-1,2-phenylene dibenzoate; 3-
butyl-4-isopropyl-6-propyl-1,2-phenylene dibenzoate; 3-isobutyl-4-isopropyl-6-propyl-1,2-
phenylene dibenzoate; 3-cyclopentyl-4-isopropyl-6-propyl-1,2-phenylene dibenzoate; 3-
cyclohexyl-4-isopropyl-6-propyl-1,2-phenylene dibenzoate; 6-isopropyl-4-propylbiphenyl-
2,3-diyl dibenzoate; 4-butyl-3-methyl-6-propyl-1,2-phenylene dibenzoate; 4-butyl-3-ethyl-6-
propyl-1,2-phenylene dibenzoate; 4-butyl-3,6-dipropyl-1,2-phenylene dibenzoate; 4-butyl-3-
isopropyl-6-propyl-1,2-phenylene dibenzoate; 3,4-dibutyl-6-propyl-1,2-phenylene
dibenzoate; 4-butyl-3-isobutyl-6-propyl-1,2-phenylene dibenzoate; 4-butyl-3-cyclopentyl-6-
propyl-1,2-phenylene dibenzoate; 4-butyl-3-cyclohexyl-6-propyl-1,2-phenylene dibenzoate;
6-butyl-4-propylbiphenyl-2,3-diyl dibenzoate; 4-isobutyl-3-methyl-6-propyl-1,2-phenylene
dibenzoate; 3-ethyl-4-isobutyl-6-propyl-1,2-phenylene dibenzoate; 4-isobutyl-3,6-dipropyl-
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cycl ohexyl - 6-net hyl -1, 2- phenyl ene di benzoat e;

4-cycl ohexyl - 3-i sobutyl - 6-net hyl -1, 2- phenyl ene di benzoat e;

4- cycl ohewgl2eBywwgsibopent yl - 6- met hyl -1, 2- phenyl ene di ben2oatus2009/049954

di cycl ohexyl -6-net hyl -1 , 2- phenyl ene di benzoat e;

6- cycl ohexyl - 4- met hyl bi phenyl -2, 3-di yl di benzoat e;
235-dinethylbiphenyl-3,4-diy| di benzoat e; 2-ethyl -5-net hyl bi phenyl -3, 4-di yl
di benzoat g; phEn}’l’Eﬂid’]}dlbéhZMte,pﬂ isblplhgahyﬁsoﬁro@y%a)plropﬁl-ﬂe%ulmwbpe dibenzoate; 3-
2-isopropyl - | bi \Y di benz

2-but yl - ggtﬁ]e‘%*ﬁgﬁm ﬁé?‘i&?ﬁg i(phqrgy feng; ﬁ@ﬁ%ﬁfe 5 % d?’§%@flﬁ'p“§1’yl 1,2-phenylene

et hyl bi tE’iIB@r%lafe:g ﬂc%l&ﬂen@lmﬁéﬁﬁﬂe@pﬁiﬁl@|20;B}%H§fhéhe 5d18&{z|8¥ﬂeb| PBRMHexl-4- di yl

di benzoate; 2- c¢yclohexyl™-5- et hyl bi phényl - g di benzoat €;
3, 4- phem,sbblﬁyh@prqplyl-[l 2:phephleny | enedlhmﬂ@ntzoat e: 6 isobutyl-4-propylbiphenyl-2,3 dlyl

6- et hyl 4-d h dj t
phenyYen@bﬁpﬁéﬁeég%ébuggéﬁﬂgﬁyfg%ﬁﬁﬁy %% b Eh?%¥%59 ‘%2g#gﬁ% :% oate
6- et hyl - SropyISDRABY et méﬂmhte &t&t—ﬂh@rwl&dﬁprd@ybe azphahﬂene dibenzoate; 4-tert-
3- butyl -6- eth | -4-met hyl -1 henﬁégne di benzoat e

6- et hyl - @ltyls%biwwrxyktwé@mshl Z-szenpr Ayl é%n@a%nzﬁé?%bUtyl -3-butyl-6-propyl-1,2-

3- I
3- gz& SE@[&%ie&Qegﬁ%Aoﬁém &Pg‘]l‘t}’£3 %%Oe%ﬂg}mé Ifregyllgl'é% gérggén% dibenzoate; 4-tert-
T-ethyl ﬁlityrleﬂﬂyélbmhﬁmfbmﬂy& Biphknyleine diteata@fe; 4- fembleyhylcyaem:nthpmpyl-

t
3. 6. O ot byoenleesoyosnesicin iy CoRen ot Sbitaront . £ Bedyiene dibhsoate; -

4, 6- di et dighen -e; h ) 1, 2-
phenyl en d|begiggﬁggxtm%p%lp?§€%$§a$goéhty%@?é -3§2EngﬁZﬁ3?6§%zgggtz

3- cycl opehenylend, dibenfioetehy #-clyslopetidririsenewpsll-b6®ronyhtl &-phenylene  dibenzoate; 3-

gl g%/ﬁlyf)Bl?%ﬁle%ﬁycqueél%d%])roayﬁbz?glggggrrllee d%etr)lgga c(:) a eyclé(l)pentyl 3-isobutyl-6-propyl-
6- et hyl - Bomppbhyibned - RiiRYbatd;, 23phasydiepatdidsngat,2-phenyderti etditehzahtqr opy! - |
, 2- phenylene | benzoate; 6-ethyl -3, 4- dlpropyl-l 2- phenyl ene di benzoat e;

6- et hyl - @mﬂ@@pylo‘byydme@bd&ywmpylzl dipbegylence di bekibeaaede; 3- budyyclpertilf- 4-

glr gg%lzz)l ]?I%pﬂg%i%ﬁﬁrf% 4 }E’ eNnz Qg Gizofte.Lt NYA- c?’élbl%e%}"g-\ﬁlxetﬁyl%’ BRVYIL 25HRRABYd ene
dibenzoate; 4-cyclohexyl-3-ethyl-6-propyl-1,2-phenylene dibenzoate; 4-cyclohexyl-3,6-
dipropyl-1,2-phenylene  dibenzoate;  4-cyclohexyl-3-isopropyl-6-propyl-1,2-phenylene
dibenzoate;  3-butyl-4-cyclohexyl-6-propyl-1,2-phenylene  dibenzoate; 4-cyclohexyl-3-
isobutyl-6-propyl-1,2-phenylene  dibenzoate;  4-cyclohexyl-3-cyclopentyl-6-propyl-1,2-
phenylene dibenzoate; 3,4-dicyclohexyl-6-propyl-1,2-phenylene dibenzoate; 6-cyclohexyl-4-
propylbiphenyl-2,3-diyl dibenzoate; 2-methyl-5-propylbiphenyl-3,4-diyl dibenzoate; 2-ethyl-
5-propylbiphenyl-3,4-diyl ~ dibenzoate; 2,5-dipropylbiphenyl-3,4-diyl dibenzoate; 2-
isopropyl-5-propylbiphenyl-3,4-diyl dibenzoate; 2-butyl-5-propylbiphenyl-3,4-diyl
dibenzoate; 2-isobutyl-5-propylbiphenyl-3,4-diyl dibenzoate; 2-cyclopentyl-5-
propylbiphenyl-3,4-diyl dibenzoate; 2-cyclohexyl-5-propylbiphenyl-3,4-diyl dibenzoate;
and/or 3,4-diphenyl-6-propyl-1,2-phenylene dibenzoate.
[00145] Another composition is provided. In an embodiment, a substituted phenylene

aromatic diester of the structure (II) is provided:
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cycl opentyl - 6-et hyl - 4- propyl -1, 2- phenyl ene di benzoat e;

3-cycl ohexyl - 6- et hyl - 4-propyl -1, 2- phenyl ene di benzoat e;

4- et hyl - owprzopyd7kiiphenyl - 2, 3-di yl di benzoat e; 6- et hyl - 4PCTase@PPb9934+

met hyl -1, 2- phenyl ene di benzoate; 3, 6-di ethyl-4-isopropyl-I, 2-phenyl ene

di benzoate; 6- ethyl-4-isopropyl-3-propyl- 1,2-phenyl ene di benzoate;
6-ethyl -3 ,4-diisopropyl -1, 2- phenyl ene di benzoat e;

3-butyl - 6- et hyl - 4-i sopropyl -1, 2- phenyl &e Ai benzoat e; 6-ethyl -3-i sobutyl - 4-
i sopropyl -1 , 2-phenyl ene di benzoate; _3- opentyl - 6- et hyl - 4-i sopropyl -|

, 2- phenyl ene di benzoate; 3-cycl ohexyl - hyl - 4-i sopropyl -1, 2- phenyl ene

di benzoat e; 4-ethyl-6-isopropyl bi ph /- 2,3-giryl di benzoat e;

4-butyl - 6-et hyl - 3-net hyl - 1, 2- phenyl ene di.bengzoat e;

4-butyl -3, 6-di et hyl -1, 2- phenyl ene "t “oa

4-butyl - 6- et hyl - 3-propyl -1, 2- phen di.beqzoat e;

4-butyl - 6- et hyl - 3-i sopropyl -1, 2- plieny|l erfe di penzoat e;

3, 4-di butyl -6-ethyl -1, 2- phenyl ene di'benzoate;

4-butyl -6-ethy| -3-isoQutyl -1, 2- phenyl.ene, diben te; .4- -

cycl opent yl - 6¥/h?rﬁgp| y }42%4% H&n%grr&no‘g f%rgﬂtz g%%cgl;ozf%-lgm 1s setfééttélcf frgm hydrogen,
4-but yl - 3r ensebQesy hy@oeirByl group BaBRE MY 20 @athoh @fmaR b dalohydrocarbyl group, a

6- butyl - 4- et hyl bi phenyl -2, 3-di di benzoat e; 6-ethyl -4-isohutyl - 3-net hyl -
1, 2- phemioganea dilisenzonteminghpirasasy \aroup, jagd sampinations Hiresal dhdeagt péndbat e
6- et hyl -4-,sob | - £ =, hgn e di benzoat e;

6- et hyl - ?F§SH§F§69§¥?§8%B% ?*W%?§9§ﬁé%y ene di benzoat e;

3- but yl - Boesd)y! - 4- insabermhddimdnt?atlbgst phe o8 RgiRp énzudatimfedtandtiby¢le@ed from an

, 4-di i sobutyl -1, 2- phenyl ene di benzoat e; .

3- cycl operudstiteed diygrocathyl gampy having 1 pine A carhan Ateas b stbstitied hyfioradvl 6.

et hyl - 4-] 5 I l1h&nzoat e;
4-ethy|-%ﬁﬁggﬁd#%Pg?%ﬁgﬁ€¥%§@§%§%y di benzoate; 4-tert-butyl-6-ethyl-3
- net hyl - [00127]phenyAeothedédmgrstmngs prbvidedt -Ihanembedignatit.at supbtituted pheptensy | ene

di benzoate; 4-tert-butyl.-6-ethyl-3-pro < - phenyl ene di benzoat e;
4-t ert - BUPYRLC BLEgiEpisPr Y‘fl%do?ﬁtgéﬁ S%iug{uﬁgék@ k@%@ﬁe di benzoat e;
4-tert-butyl-3-butyl-6-ethyl -1 ,2-phenyl ene di benzoate; (Iv)

4-tert-buty|-6-ethy|-3-isobutyI-I,2-phe/y ege di benzoate; 4-tert-butyl-3-
cycl opentyl - 6-et hyl -1, 2- phenyl ene di ben
4-tert-butyl -3-cycl ohexyl - 6- et hyl z),, 2- .

8

R12 R4 Ry Ry
Re
0 0 Rs
Ry
Ry 0 % Rg
[00148] Rs.14 are the same or different. Each of Ry, Ry and Rs-Ry4 is selected from

hydrogen, an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a substituted
hydrocarbyl having 1 to 20 atoms, a halohydrocarbyl group, a halogen, a silicon-containing

hydrocarbyl group, and combinations thereof.

[00149] In an embodiment, any R group of R;, R4 and Rs.14 that is not hydrogen is an
unsubstituted hydrocarbyl group. In a further embodiment, the hydrocarbyl group is an alkyl
group. '

[00150] In an embodiment, each of R; and Ry is hydrogen. Rs.4 are the same or

different. At least one of Rs-Ry4is selected from an unsubstituted hydrocarbyl group having

1 to 20 carbon atoms, a halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl
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phenyl ene di benzoate; 4-cycl opentyl-6-ethyl-3-nmethyl- 1,2-phenyl ene
di benzoate; 4- cyclopentyl-3,6-diethyl-1 ,2-phenyl ene di benzoat e;

4- cycl opewmoyebtod7etibyl - 3- propyl - 1, 2- phenyl ene di benzoateT/US2009/069954
4-cycl opentyl - 6- et hyl - 3-i sopropyl -1, 2- phenyl ene di benzoate; 3-butyl -

4-cycl opentyl -6-ethyl -1 |, 2-phenyl ene di benzoat e;
4-cycl opentyl - 6-et hyl -3-isobutyl -1 ,2- phenyl ene di benzoat e;
3, 4-di Cygdoup,emdyterﬁblaathyis th¢1291ph8m>ahé e dibapizgaulianusly ol ity lgrapp. In

cyclopent t nzoat e

6- cycl op‘é ry Or ggWIHB ?,ﬁ%ﬁy%@ug W&eg)l ‘ﬂlst?erﬁ%tggt%mulﬁ(aggg SHEH-- 6- et hy
1- 3- et h[>(i0'1§1]2 phemyd enengpliRflaRAtngsietd- 6§ ohexyy -mdtbbe substituted. In one
di et hyl ?mﬁhen yl ene di benzoat e;

4- cycl ohembodiment Higl 2, 3npplspalend moiehhmay be sebstitused wighoge or more C; — Ca alkyl
4- I h
3. (t:)ﬁ'?ylo gr Xé ﬁ? Orﬁéx%/ltla%g (lraxfe@*g{l %péﬁpﬁ_ i‘fh o?lFbg%éibgﬁgré«%fé btﬁg'é%aﬁaﬁhthalene moiety is

4- cYcLoh@mmbﬂﬁwﬁﬂthIBrmﬁmbuﬁyhympgmphenylene dlbenzoate 4-
cycl ohexyl - 3 cyclo entyl - 6- et hyl 2- phe e. di benzoat
3, 4- di cyﬁl éﬁ@xyl r’e%l}m 0qdiment; %E&gr@ﬁ% Ogﬁbz*ﬁézléa?‘t‘@n GRE Stucture,

6-cycl oh 314- eth
et hyl b SOXSTI 5t AP ) PRaRY compbsflio dhRREDalRin il Wude fvg or more

dibenzoaMabmﬁmemhﬁhmRme®h@pmlb|phenyl 3,4-diyl dibenzoate; 5

bﬁt C|y| 52@{[@@%[)?2%;%9?%?“ %e o‘ioyﬁf’og]]it%ﬁﬁ%lbs&f &¢ Eheret’m tmay be made by one or more

5- et hyl lg’mt;@@&{ﬁlydl&yeglh@féyﬂ 3,4-diyl di benzoate
2-cycl open - et hyl bi phenyl -3, 4-di yl di benzoat e;

t
2-cycl ohﬁwygsh et hipl a3 ghledjined, anajisginepradrpidhe foregoing composmons include no

5-et hyl - r bi

di phenyl ué)gg[[’uﬁm%hgt éog? alﬂ% éegﬁlgmgﬁ f)&gn%og{&?gé ﬁg’éﬁ#gé g?%g@t% it

1, 2- phenydiies EhydtdgEﬁI Zﬁlﬁlﬁc&q a By@‘biﬁyll gréu}ﬁfahdhyilcaﬁ)omyh@yld:ldl gré’u;:p hNny fvéshing to be

dlbenzoate 4- et hy phenyl ene ben%%

3-i sopr o‘?ﬂﬂ by sy WWCBI% F}E?QW “1 15 ?elﬂﬂ‘(éﬂﬁaém? aaflﬁ%h&%as@ s ?%YLﬁeﬁ'/?t with TiCly

met hyl - ! r -
et CERIGR ek PUSI RIS AHEARLEL IR b ARG

di benzoatesyltadt catelyst &xiy Ialsé-pmfetrbq’ to BHimageythe nubphehslbaron dhinpbng groups in

6-met hyl t-héel-lgrg %L ts)lll stt}?u% ts. It 1s I\{eveg tgat ex?ra dléctron donating group(s) may poison

~ catalyst active sites.

[00156] The present compositions may comprise two or more embodiments disclosed
herein.
[00157] The present substituted phenylene aromatic diester(s) may be used in

procatalyst compositions and/or catalyst compositions for the polymerization of olefin-based
polymers. For example, the present substituted phenylene aromatic diester(s) may be used as
an internal electron donor and/or an external electron donor in a Ziegler-Natta catalyst
system. Provision of the present substituted phenylene aromatic diester(s) in catalyst systems
advantageously enhances catalyst stereoselectivity and catalyst activity. Catalyst systems
which include the present substituted phenylene aromatic diester(s) advantageously produce
olefin-based polymers (and propylene-based polymers in particular) with broad molecular

weight distribution and high catalyst activity.
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4- et hyl - 3- net hyl - 6- propyl -1 , 2-phenyl ene di benzoate; 3, 4-diethyl -6-propyl -
, 2- phenyl ene di benzoate; 4-ethyl-3,6-dipropyl-1,2-phenyl ene di benzoat e;

4- et hyl - 3wo=ovogytb- 6- propyl - 1, 2- phenyl ene di benzoat e; PCT/US2009/069954
3-butyl -4-et hyl - 6-propyl -1, 2- phenyl ene di benzoate; 4-ethyl-3-

I sobutyl - 6- propyl - 1, 2-phenyl ene di benzoat e;

3-cycl opentyl -4-et hyl -6-propyl - 1, 2- phenyl ene di benzoat e;

3- cycl ohE0yF81- et hixhy ©f preoppbtituted-phkeylgnesrematip dicsEt disclesedthisyain may be a

pr opyl bi phenyl - -diyl di benzoate: 3-pethyl-4 6-di | = 4 lhegqe
G benzoataronenCts profaiiy? EPBRRGon SR AL HalaPofRlG as aikaBa T eS
3,4,6-t rPd&éﬁpx&bgﬂiea&oﬂ hesy b Eneg1,dib enadaheDecdmbes G1{ QY8S,- GAtortéyp Dapkét- No.

, 2- phenyl ene di benzoate; 3-butyl -4, 6-di propyl -l , 2-phenyl ene di benzoate;
3- i sobut §1794).6heiensire poutent of viREH irGeEPatd gz seference herein:

3-cycl op -4, 6- di h@ﬁ¥ , 2- phenyl ene di-benzoat e;
37cycloth@¥§hw6-dﬁE$opy t??%-phenylene di benzoat e; 4, 6-

di propy! [popb@iny| - 211 IefdirencedidothezReaiodic Tabls @p tipElenBntehdryin- hap rrefey Ito [the

, 2- ph | ene, dib te;, 3-ethyl-4-i .- 6- =1, 2-ph
i blonz 0AL GO TSRREOR Hlsmeats WHHB A OBV RRRY PG G PSR 2007 Also
3,4-diis Pé?é’rleﬁ{%:'sgﬁoepﬁrb p %t ISHY and B Re kOB &ipsSr Groups reflected in this

but yl - 4-1sopropyl - 6- propyl™-1, 2- phenyl ene di benzoat e;
3- i sobut Periotli¢ Japleopythe GElpmepty| using2thepRBIAC epigtcni foe muodhesng groups. Unless

3-cycl opent yl - 4-i sopropyl -6-.nr opyl -1 . 2- phenyl ene di benzopat.e; . 3-
cyplohex?@péy?gﬁﬁ?ﬁ%@?h%W%FggiFgﬁfffpéﬁgﬁ§Féﬁ%n@WBgﬁ§Hg€3??Mﬂ§andpm@mﬁs
6- i sopr oyl bAed bR PWEiBhD NEBY burpdsed-¢fi Whitdll BRRssORli&iIt practice, the contents of any
4-butyl - 3- et hyl - 6- propyl -1, 2- pheny| ene di benzoat g; 4-butg|13-ethyl-6-
pr opyl - | patewsh eaient wpplitabienz en theblictignt safergnasd dhggpigpgre. heroby Hegpypapied by
di benzoat e; 4-but yl-3- i pyl.- 6- pr I = ' .
3, 4- di bu{e%r?%c-eplrno%}i/ellr- eT{u%&B K@n%ee%qeu?vc??%}é ng(S) é*eés;lgrbetﬂé/lje@p?s db qg&ﬁ?@rﬁfcd by
4- BUt y: - Rférendadit asbedalpr ol rebpedt pheheydishesuel be nyrladtie; techniques, definitions (to
4- butyl - 3-cycl opentyl - 6- propyl -1, 2-phenyl ene_di benzoat e; .
4 but Y1 - B RO RGBS HFB NS P SEHSHTRG e i, @i general knowledee in
6-buty|-&FQ’_pylbiphenyl-2,3-diyl di benzoat e;
4-isobutyl-3-net hyl -6-propyl -1 , 2- phenyl ene
[00161] The term “comprising,” and derivatives thereof, is not intended to exclude the
presence of any additional component, step or procedure, whether or not the same is
disclosed herein. In order to avoid any doubt, all compositions claimed herein through use of
the term “comprising” may include any additional additive, adjuvant, or compound whether
polymeric or otherwise, unless stated to the contrary. In contrast, the term, “consisting
essentially of” excludes from the scope of any succeeding recitation any other component,
step or procedure, excepting those that are not essential to operability. The term “consisting
of” excludes any component, step or procedure not specifically delineated or listed. The term
“or”, unless stated otherwise, refers to the listed members individually as well as in any
combination.
[00162] Any numerical range recited herein, includes all values from the lower value to
the upper value, in increments of one unit, provided that there is a separation of at least 2
units between any lower value and any higher value. As an example, if it is stated that the
amount of a component, or a value of a compositional or a physical property, such as, for

example, amount of a blend component, softening temperature, melt index, etc., is between 1

39



di benzoate; 3-ethyl-4-isobutyl-6-propyl-1,2-phenyl ene di benzoate;
4-i sobutyl - 3, 6-di propyl 1, 2- phenyl ene di benzoat e;

4- i sobut yWe3eimogsiepyl - 6- propyl -1, 2- phenyl ene di benzoat @CTA7S2009/069954
butyl - 4-i sobutyl -6-propyl -1 , 2-phenyl ene di benzoat e;
3, 4-diisobutyl-6-propyl-1 ,2-phenyl ene di benzoat e;

3-cycl opentyl -4-isobutyl -6-propyl -1, 2-phenyl ene di benzoate; 3-cycl ohexyl -4-

i sobut yl aril P00p jryib intdnd2d e nil liedieiddalb@hresatueh as, 1, 2, 3, etc., and all subranges, such

6- i sobut yl - 4- pr.opy! bi.ph | - -diyl dibenzoate; o s

4-tert- b%ﬁ’ i t%%@%ﬁg}ﬂ%a?g?é%ﬁa %‘22 BIScRPTENE FRpsryghingthis specification.  For

4-tert - bytiyds whigh ¥ 1e8s (ol ohe Anihe Bystiteeddioctieng 080 E;0.001, 0.01 or 0.1, as

4-tert-butyl -3, 6-di propyl -1, 2-phenyl ene di benzoate;, 4-tertbutyl - .

3- i sopr opniroiat- ophhesd areoplieerpwis of WhpL agnscifically intended, and all possible

4-tert-butyl.-3-butyl-6-pro 2 M) at ej :

4 cor - otypiraiod bl FrReR salies oaRRRDAF ARt SERECARL e Wghetuie

2‘ cycl Ogﬁﬂﬁrl)’dr%tﬁd,m’rié)lﬁyhbc b?nﬁd@étﬁtwlb@a@réﬁsbemﬁeaﬁlethis application. In other words,
-tert-butyl - 3-cycl ohexyl - 6- prapyl - 1, 2- phenyl ene_di benzgat e;

4- cycl op@Ht PROGIGHErange TecisAdisyeio inclydes ey el THuBERED a\flg’,m ﬁle Wed sWshit yi - 3

LU - ONBRARYAI Tadecd 1RRE eLS R PRNARASed for€i rBRRALY ek inBel eI

1, 2- phenyl'ene di'bénzoate; 4-cyclopentyl-3-isopropyl-6-propyl-I, 2-phenyl ene

di benzoatate, aid othet ylopdrtiey.cl opent yl - 6- propyl -1 , 2- phenyl ene di benzoat e;

tovclongpiily 3sgbuiy eipgpil 42 pbEnsLhe 0L REIEER! St of o o
cycl oh ex%lofe;}'li(flyﬁleﬂp LY b bl ARy br thay AoPRERKCRIKE(ndt PRI @ada@ated at molecular

6- cycl opent 4- propyl bi phenyl™- 2, 3-di yl di benzoat e;
4- cycl ohkexgl).- Suaktahglbnds may opyythay nobe Rbasg| sepaaigilberieb 4 blend may or may not

& i opy 1 <o1fen ik e "B suBG0N CRCRELIRREP G L RSHEogh ©

1, 2- phenydee6scdpP aiphosiaRerin, Rithy keateting,| apti @xyek nfethyde pybwh jr2thpheny| ene

e oo o e bl O b soo LS omy L 2 Phemyl ene, dLbgpegte

| y {'§PmBosiizpy ps psedergivdRgindeiet BHRIR Yate"

o &9 DY ahele oA Lo e IEAGOR BhaRRe el Gy XELR ARk e

di benzoafrem tRe aiateyials of the composition.
[00165] The term "polymer" is a macromolecular compound prepared by polymerizing
monomers of the same or different type. "Polymer" includes homopolymers, copolymers,
terpolymers, interpolymers, and so on. The term "interpolymer" means a polymer prepared
by the polymerization of at least two types of monomers or comonomers. It includes, but is
not limited to, copolymers (which usually refers to polymers prepared from two different
types of monomers or comonomers, terpolymers (which usually refers to polymers prepared
from three different types of monomers or comonomers), tetrapolymers (which usually refers
to polymers prepared from four different types of monomers or comonomers), and the like.
[00166] The term “olefin-based polymer” is a polymer containing, in polymerized
form, a majority weight percent of an olefin, for example ethylene or propylene, based on the
total weight of the polymer. Nonlimiting examples of olefin-based polymers include
ethylene-based polymers and propylene-based polymers.

[00167] The term, “propylene-based polymer,” as used herein, refers to a pélymer that

comprises a majority weight percent polymerized propylene monomer (based on the total
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5- propyl bi phenyl -3, 4-di yl di benzoate; 2,5-dipropyl bi phenyl -3, 4-di yl

di benzoate; 2- isopropyl-5-propyl bi phenyl -3 ,4-diyl dibenzoate;

2- but yl - Swpropyi7kiiphenyl - 3 , 4-di yl di benzoat e; PCT/US2009/069954

2-i sobut yl - 5- propyl bi phenyl -3, 4-di yl di benzoate; 2-cycl opentyl -
propyl bi phenyl -3 , 4-diyl di benzoate; 2-cycl ohexyl -5-propyl bi phenyl -3

, 4-diyl di benzoate; and/or 3, 4-diphenyl-6-propyl -1, 2-phenyl ene di benzoate.

[ 00145] #Anotuitexf polympoiziable amoriosneaps)patiddemtionblly aray enimpdsaratiieast ang pblymietineded
phenyl ene aromatic diester of the structure (I1) is provided: wherein Rl-R14
are the SUYRRWRCdifferent. Each OFR 1-R14 is sel ected from hydrogen, an

unsubst i {g4f1 68 hydTl%:l%ery'blkgf OHPuRAVHRGn, LreF@s #0a 6AMBINY @ @iBBancBed, saturated
hal ohydr ocar byl “group, a halogen, a silicon- cont ai ni ng hydrocarb | group,

and corrbomamsabm&ted neycdiothydpcatbeagadierle NohliRging ¢xamplesf elrsujiable HHW irae cals

bt t iR peeria-dustaed FSheeaofl ERBB oRlponfliet BPL ARG ShE g

1to 20 pay b(illbu QTR meth 1aspyilY, utcedh@ymymaw@ybn@munbaamng 1to 20 at ons,
and a halog 00147] Anot her conposition is. provided. |n an. enhodi a
subst i t utd 6%]henyT}é€‘n@Ua ‘hstifugedalkyy'eas ysed Brwsin. adlarsip eh AR a8 iysh @ﬁswge{] | V)

bel ow. 4
R e A b
20 carbognapomxm assuthbgmLewyhydmmmanbylmybycy@pﬂkﬂpsmbmaumdspydpdkﬂ
hal ohydr ocar oup,

b a_.h I t drocar byl
and conohHEFRRkRer SURIRERD A0 rorFIsalk bbbt AR §YG0R ! RIS Ry

and R5- Jéhr%gﬁl ol SIkBLY, alfﬁi% QR ntfo, 3Rd lé@ﬁl”é'ﬂﬁihbﬁélﬂﬁfbohYﬂﬁﬁﬁﬁrﬁlﬁktlti}fe@lbﬂkylsl na
further di nent, the hydrocarbyl group is an al kyl group.

include, for example benzyl, trifluoromethyl and the like.

[00170] The term "aryl," as used herein, refers to an aromatic substituent which may be
a single aromatic ring or multiple aromatic rings which are fused together, linked covalently,
or linked to a common group such as a methylene or ethylene moiety. The aromatic ring(s)
may include phenyl, naphthyl, anthracenyl, and biphenyl, among others. The aryls have 1 and
20 carbon atoms.

[00171] By way of example and not by limitation, examples of the present disclosure
will now be provided.

[00172] 1. Synthesis of 1,2-phenylene aromatic diester.

[00173] Method A: A 250-ml round-bottom flask is charged with catechol (0.025
mol), pyridine (0.05 mol, 1.0 equiv.), and dichloromethane (50 ml). The flask is cooled in an
ice-water bath, and acyl chloride (0.05 mol, 1.0 equiv.) is added dropwise. Upon completion
of addition, the reaction mixture is warmed up to room temperature and stirred overnight.
The mixture is diluted with additional dichloromethane, and washed with saturated
NH4CI/IN HCI, water, saturated sodium bicarbonate, and brine consequently. The organic
layer is collected and dried over magnesium sulfate. After filtration, the filtrate is
concentrated, and the residue is dried in vacuo. Most of the crude products are pure enough,
which can also be further purified by recrystallization from ethanol (for solid) or by

distillation in vacuo to yield the product as white to yellow solﬂid/liquid.
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[ 00150] In an enbodi nent, each of RL and R4 is hydrogen. R5-14 are the sane
or different. At |least one of R5-Ri4 is selected from an unsubstituted

hydr ocar bwb 2gromagsibavi ng 1 to 20 carbon atons, a hal ohy@coase@glosgsoup, a
hal ogen, a silicon-containing hydrocarbyl group, and conbi nati ons thereof.
R7 and R 2 are not sinultaneously a nethyl group. In other words, R7 is not
a nethyl group when Ri2 is a nethyl group (and vice versa). [00151] The

2, 3- naphfoeat4ne moMethodnBy Tor250ayl rendiettemofaskt wesedharged with atasbeli (P81 |

t he 2, 3- napht hal ene noi et be tit d.wi.th - 0
(e 7o BapD D) S oL ekt TS PURP LAY S Ly SPR RIS e, R
2, 3- naphfhal 8NSo[HRI 1810PC! 18 iH@wﬁ&%tﬂaiﬂ,ﬂaﬁﬁl a1 Ehloridy (BNHmBE B0 @qhiydrio geddd

[00152] 1n an enbodinment, each R group of R5-Ri is a non-cyclic structure.
[00153] Awpwise. t Fee ccantiors intikiures isdstistedozvstnightr & reomaigmpatatuige khrosobyentiy e

enbodi nents di.sclosed herei.n. .[00154],An b i .ad
herein nﬁ?“BSdHﬁﬁg‘@ﬁmﬁﬂéﬁ$ﬂwﬁ%95S§F§%8%%%2%%%2§W%§g§@ﬁ@%%?gsr?g@%%@?a]n an
enbodi Memhe fikRRe iSABRhed Ruc@stivéll witte 160 nRedionp NeHOhowated ok biing |dridé over

substituent that contains an active hydrogen. Nonliniting ex | es .af .
subst i t uNaSOani After filatiany dhe filFasy éh conreniigfed 40 1B Eﬁey(fru& SR ‘iad”s'%{a‘ 15

car boxyl ‘)lﬁ*lf%ﬁ' t%g@%wz[é%qm& 3Pt elg?'lsngal ﬁgﬂﬂ& by any particular theory,

it is befieve e active hydrogen y react with Tid 4 and/or
ot her cajoeiyst condhderntG: AQ50ml roatdbytsam Siask ediarged vdth 4rprai-butylpenzene-

T i A A R kiS00S e pge 1

EIG't ie?’edo.b?élteqﬁ%t)fﬁlde&ieﬁaw&ﬁbtﬁ&faa(tl DOGNIGT OHR(SAHFRYMPOIE IS sGat@byehighthi ve
room temperature. The solvent is removed via evaporation under vacuum. The residue is
dissolved with ethyl acetate, and washed with aqueous K,COj;, water, and brine
consequently. The organic layer is collected and dried over sodium sulfate. After filtration,
the filtrate is concentrated. The crude product is purified by recrystallization from ethyl ether
and hexanes.
[00176] Method D: A 250-ml round-bottom flask is charged with 5-rers-butyl-3-
methylbenzene-1,2-diol (0.02 mol), acyl chloride (0.044 mol, 2.2 equiv.), bismuth triflate
(0.7 mmol, 0.035 equiv.) and dichloromethane (100 ml). The reaction mixture is stirred
overnight at room temperature. The solvent is removed via evaporation under vacuum. The
residue is dissolved with ethyl acetate, and washed with aqueous K,COs, water, and brine
consequently. The organic layer is collected and dried over sodium sulfate. After filtration,
the filtrate is concentrated. The crude product is purified by recrystallization from ethyl ether
and hexanes.

[00177] Nonlimiting examples of compounds produced by way of the foregoing

synthesis are provided in Table 1 below.
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[ 00156] The present conpositions nmay conprise two or

di scl os

ed herein.

nore e

nbodi nment s

[ 00157] The present substituted phenyl ene aromatic

di est er ( swormw/desiased i n procatal yst conpositions and/ @eCTABL@0Ws4954

conpositions for the polynerization of ol efin-based pol yners.

For exanpl

the present substituted phenylene aromatic diester(s) nmay be used as an

i nt er nal

el ectron donor

and/ or

an e

xternal el ectron donor i

n a

Ziegler-Natta catal yst system ProvisFable bf the present substituted

€,

phenyl ene aromatic diester(s) in catalyst systens advant aqeouslv enhances
cat al ysfCaipetrdosel ecti vi ty anfyntatia| ftscwmcti vity. Catal yst |sYSNMREOMHED
i nclude| t he present substitut ®dthphepnyl ene aromatic diest er(q\ CDC13 ppm)
advant agbpishyenpdibdeet ol ef i hAbased| pol yners (and propyl ene- €l 451 7vher s
in partfcular) with broad nolecul ar| wei ght _djstribution and kﬁ‘&ﬁ)%gl 5f‘§/st
activity.[00158] Any of the substituted p @ ene aromatic (di est®
di scl osed herein may be a conpponent a pfocat t conposjition and/or @
catal yst conposition as disclosed in “Pat’ plication No. 61/141, 9802
filed on Decenber 31, 2008, (Attorney Docket NRo. 67797), the entire contgent
of which is |ncor por at ed by reference herein. [00159] DEFI NI TI ONS [ 00160
Al ref fence ub .c.uuu e—Fabi of—theHenments—heretn [ O
t he Per 8?‘%‘/‘%& n‘:’a ’t he El ehent s, pubI i shed and copyri ght yH (Iaress,
l nc., 2 Al S0 , any references to or Groups shall b;el)tmotmeH),
G oups pr Groups reflect ed in this Perl od| abI e of the Ellemengauyssag | he
| UPAC system for nunbering groups. Ss te t he cont raan,y,21 (i cj t
fromthe context, or customafy in t ¢ aly s and perte¥rt.dHaras based
on wei ght. For purposes of United Stateslpatent practice, théfbdrﬁt“éﬁn?@-of
any patent, patent application, or publication referenced herein are hergeby
I ncor por at-RButPlYs-methyl-1,2- A 8.08 (dd, 2H), 7:93
phenylene dibenzoate (dd, 2H), 7.53 (tt,
1H), 7.43 (tt, 1H),
7.38 (t, 2H), 7.25 (4,
@\r : \(O 2H), 7.16 (d, 1H),
S 7.11(d, 1H), 2.41 (s,
5 8 3H), 1.38 (s, 9H).
3,5-di-tert-butyl-1,2-phenylene A 8.08 (dd, 2H), 7.94
dibenzoate (dd, 2H), 7.52 (it,
1H), 7.44 (it, 1H),
7.36-7.40 (m, 3H),
7.23-7.27 (m, 3H),
AN 1.40 (s, 9H), 1.38 (s,
_ 9H).
3,5-diisopropyl-1,2-phenylene A 8.08 (dd, 2H), 7.00
dibenzoate (dd, 2H), 7.53 (it,
1H), 7.48 (t, 1H),
7.39 (t, 2H), 7.31 (¢,
2H), 7.11 (d, 1H),
do% 7.09 (d, 1H), 3.11
@—{ )\Q (heptat, 1H), 2.96
° (heptat, 1H), 1.30 (d,
6H), 1.26 (d, 6H).
3,6-dimethyl-1,2-phenylene A 8.08 (d, 2H), 7.51 (&,
dibenzoate @ 1H), 7.34 (4, 28,
7.11 (s, 2H), 2.23 (s,
[bi \ 6H).
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reference in their entirety (or the equivalent US version thereof

i hcor po

synt het i cwbeotwi7stues,
definitions provided herein) and general

rated by reference),

is so

especially with respect to the disclosure of

definitions (to the extent not

know edge in the a

rt.

I NPOMAIS3M08069984 t h any
[00161] The

term "conprising,” and derivatives thereof, is not intended to exclude the
presence of any additional conponent, step or procedure, whether or not the
sane i s| digohmwised herei n. | n|Symdesis Strtamwi d any doubt, al | B (50D iz,
cl ai ned| herein through use of Methedt erm "conpri sing” nmay inc (él?n\ppm)
addi t i ohé&t-busddi2thsngleneaidherroaing C or conpound V\/net her pol ymeri g 8(9?(% rtse,
unl ess ptated to the contrary. In contrast, e term "cons ?’ﬁ% 0740
essentiplly of excludes fromthe scppe of succeedi ng refi t'& é
ot her cpnponent, step or proc¢edure, ep those that are not e senti al
to operpbility. The term "consisting ﬁ\ﬂ 7 conpon ent, step or
procedufe not specifically delineated orYli ste He term "pr", unless
stat ed othervvl se refers to the listed mébers°i ndi VI dual lylas well as inp
any conj ' Rat g én ened% Anyrauferi-cat—ange—reci-ted—herein; MHdume%gH
val ues | BRY pfl Wer Valde 10 the upper vaI ue, in increnentg g6 ARG |,
provi ded t hat there is a sepdrati on| of at t 2 units bet \Nemdalplyﬂzw_t,e'
val ue apd any higher value. As an examl e, i I hiad), 113 @d, alpunt
of a copponent, or a value of a conp pr opeeiiy). such
as, for|exanple, anount of a|blend cowmpoRent, perature, nel
i ndex, ptc., is between land|100, it is |ontende that all individual
val ues, | such as, 1, 2, 3, et¢., andjall subranges, such as,|1 to 20, 55 to
70, 1971 ondBfaler@tBenzoadd € expressliylenunerated in this specj faxatyan2Hkof
val ues which are | ess than ome, onejunit is ceasidered to be 3038004y, 28).001,
0.01 or| 0.1, as appropriate. |These are onl) @ pl es of what 798-7.96 (m, 2H),
specififpally intended, and all poss @\( 7.86 (d, 1H), 7.60
(m, 1H), 7.50-7.55
YO (m, 4H), 7.46 (t,
3 g 2H), 7.37 (t, 2H).
2,3-naphthalene dibenzoate A 8.08-8.12 (m, 4H),
7.86-7.90 (m, 4H),
O 7.51-7.58 (m, 4H),
Q 7.38 (t, 4H)
3-methyl-5-tert-butyl-1,2- B 7.98 (d, 2H), 7.93
phenylene di(4-methylbenzoate) (d, 2H), 7.18 (d,
4H), 7.15 (d, 2H),
2.38 (s, 3H), 2.36 (s,
@\;bﬁ \(Q/ 3H), 2.26 (s, 3H),
o o0 1.35 (s, 9H).
o] [0}
3-methyl-5-tert-butyl-1,2- B 7.25 (s, 1H), 7.21 (s,

phenylene di(2,4,6-
trimethylbenzoate)

o
5

1H), 6.81 (d, 4H),
2.36 (s, 3H), 2.30 (d,
6H), 2.25 (s, 6H),
2.23 (s, 6H), 1.36 (s,
9H).
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y st 4721 (s,
1H), 7.17 (s, 1H),
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ne

phenylene di(4-ethoxybenzoate)

cl cl 9H),
d b
o o

3-methyl-5-tert-butyl-1,2- B

phenylene di(1-naphthoate)

3-methyl-5-tert-butyl-1,2- B

phenylene di(2-naphthoate)

3-methyl-5-tert-butyl-1,2- B 6 8.02 (d, 2H),

7.97(d, 2H), 7.17
(m, 2H), 6.83(d,
2H), 6.79(d, 2H),
4.04 (m, 4H), 2.25
(s, 3H), 1.41 (m,
6H), 1.33 (s, 9H)
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Nonl i m
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al kyl ap just described in which on at om posHydo.81qs, aRy
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substituted aryl cycloalkyl subst tutedpcycloal yl heterocycloalkyl
substit rat-egen—hat-oatkyt—hydroxy, gt
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phenyl , | napht hyl , ant hracenyll, and bi phenyl, anong others. [The aryls havt
and 20 CafRotyRl DpRnynPBR/ 1] |By way|of exanpl/e and not by [ | @idwétd b, 8.00
exanpl esméahylich®apy esent di sclosure (d, 1H), 7.39 (m,
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refers to a polyner that conprises a majority wei ght percent
(based on the totalanount of polynerizable
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d pol yner,

S¥qmpamd optional [y mays ¥ | Steic@te | east one pol ymer|i Z8WMR 68D Nbke|
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[ 00169] The term "substitute ,1wﬁ§QH§1u@@a

Nonl im ting exanpl es

as

_)3

11

JS

1Y%

3H), 7.34 (m, 1H),
7.28 (d, 1H), 7.22
(m, 2H), 7.17(m,

2H), 2.57 (s, 6H),

trimethylbenzoate)

° ° 1.36 (s, 9H)
Q
4-methyl-1,2-phenylene di(2- D 8 8.01 (d, 2H), 7.39
methylbenzoate) (m, 2H), 7.22 (m,
3H), 7.15 (m, 4H),
2.57 (s, 3H), 2.56 (s,
3H), 2.42(s, 3H)
o] o]
o
4-tert-butyl-1,2-phenylene D 8 7.36 (s, 3H), 6.83
di(2,4,6-trimethylbenzoate) (s, 4H), 2.29 (s, 6H),
2.26 (s, 12H), 1.34
(s, 9H)
T
[¢]
4-methyl-1,2-phenylene di(2,4,6- D 67.29 (d, 1H), 7.22
W;j;f

(m, 1H), 7.14 (m,
1H), 6.83 (m, 3H),
242 (s,3H),2.29 (s,
6H), 2.25 (s, 6H),
2.24 (s, 6H)
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wi Il now be provided. [00172] 1. Synthesis of 1,2-phenylene aromatic
diester. [00173] Method A: A 250-m round-bottomflask is charged with
cat echol wWwO0.200%78s1b), pyridine (0.05 nol, 1.0 equiv.), aou/usealloersset hane
(50 m). The flask is cooled in an ice-water bath, and acyl chloride (0.05
nol, 1.0 equiv.) is added dropw se. Upon conpletion of addition, the
reaction mxture is warmed up to roomtenperature and stirred overnight
The i xf Gongpoingl di | uted with adwittesiph&ucdiechl or omet hane, and| WENHRFOMMHE,
saturated NHACI /I N HO , watef Metad ur at ed sodi um bi carbonat e, _afClBPPRL

consequehEphenylRdiGot@ani c | ay® is tollected and dried over| (gg?Hg 33
sul f at e rimegbengqatet ration, the filtf @ d 9§§ uel i s
= al

dried ip vacuo. Most of the ¢rude pr ’%'S % 50
be further purified by recrystallizati 04 soli'd) "or by
distillation in vacuo to yielld the product]as ! ow
solid/l|jquid.[00174] Method B: To 2b50-m round-bottom fl ask| was char ged
with catechol (68.0 mml, 1.0 equiv)), pyridine (0.14 nol, R.0 equiv.) and
50 M of—rethytene—chtortde—The—ftask—+s—cooted—to OC T rce-water bath,
and acyl [09ht8) i de ItOis Ispecifitally2ifPerelgdithiat) the prestde disdiosyrei ¢ beThmited e tthaon
m xture i s _stirred overnight at roomtenperature.. The solv i S reppved
under vagmhedimeisqand jidusauery vepfaingd Zlﬁfggm %Hf léflﬁg? m (ﬁhe‘fir}tf’%sr & {ﬂ‘ése
renove S%hkgdlm-gﬂﬁ fnlluilft Bottn¥aTNed SHESRRShY O ¥bhPindGhsnbf efenfénd OF HA ,
wat er and brine, dried over Na2SO4. After filtration, the filtrate is
concent r diffecent emfodienentseis coudevihinthestopemithhiollowpng ¢lpimsd by
recrystallization in ethanol to yield final product. [00175] Method C. A
250-m round-bottomflask is charged with 4- r -butyl benzene- 1, 2-diol
(0.03 mol ), benzyl chloride (0.066 nol, 2.2 equiv.), bisnuth triflate (1.05
nmml, 0.035 equiv.) and dichloronmethane (100 m). The reaction mxture is
stirred overni ght at

7

47



roomtenperature. The solvent is renoved via evaporation under vacuum The
residue is dissolved with ethyl acetate, and washed w th aqueous K2CO

wat er, amwliokniomgszionsequently. The organic | ayer is col lpeTtusdooaoeods i ed
over sodiumsulfate. After filtration, the filtrate is concentrated. The
crude product is purified by recrystallization fromethyl ether and
hexanes. [00176] Met hod D: A 250-m round-bottom flask is charged with 5-t
r -butyl-3- methyl benzene-1,2-di ol (CL@M#$ol ), acyl chloride (0.044 nol,
2.2 eqU|v ), bisputh trjflate 035 equi y..) and di chl or onet hane
(100 m) 1 TheRr g%FWBaPh?%”HW W§m§5?2¥@636@%$ﬂFﬁﬁ?¥%i room t enper at ur e.
The solvent is renmoved via evaporation under vacuum (e residue is

di ssolved with ethyl acetate, and washed wi th aqueous K2CO3, water, and
brine consequently. The organig layer is collected and dried over sodi um
sulfate. After filtration, the rate is concentrated. The crude product
is purified by recrystalllza .ethyl ether and hexanes. [00177]
Nonl i m ting exanpl es of conpou r oduced by way of the foregoing
synthesis are provided in cabl )el ows Table 1(s, (s, (s, (d, (s, (t,

(s,(s, (s, (s,[00178] It peC|f|ca ly intended that the present

di sclosure not be limte R

Ry

wherein R;-Ry4 are the same or different, R; is not an isopropyl group or a tertiary
alkyl group, and each of R; and Rj is selected from the group consisting of an unsubstituted
alkyl group having 1 to 20 carbon atoms, an unsubstituted alkenyl group having 1 to 20
carbon atoms, a halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group,
and combinations thereof; and

each of Ry, R4, and Rs5-Ry4 is selected from the group consisting of hydrogen, an
unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a

halogen, and combinations thereof.

2. The substituted phenylene aromatic diester of claim 1 wherein each of R; and Ry is
hydrogen.
3. The substituted phenylene aromatic diester of any of claims 1-2 wherein R, is a

methyl group and Rj is a branched alkyl group.

4. A substituted phenylene aromatic diester of the structure (II):
1)
Rs R,
R4 Ry
[¢] g o O

Rs

Rs
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enbodi nents and illustrations contai ned herein, but include nodified forns
of those enbodi nents including portions of the enbodi nents and conbi nati ons
of el emenwe 20fo/dsftber ent enbodi ments as come w t hi n t he PETas000f06495€
following clainms. CLAIMS 1. A substituted phenylene aromatic diester of the
structure (I11): (H wherein RI-R are the sane or different, R is not an

i sopropyl group or a tertiary al kyl group, and each of R and R3 is

sel ected fronwhé&reindR PRp, GOMR Siveng differant, l]ﬂaémmshlkwugwdpéﬂakiylg 2g0Ppcakizoni ng 1
to 20 carbon atons, an unsubstltutﬁg }y oup having 1 to 20 carbon
atons, aathms aAd exhof s ather S grpups 0 l%g Oéﬂ i con- cont ai ni ng hydr ocar byl

group, and coghjngtpg oS it @Ql:;egtgzi o %eegﬁ)lﬁ QbisigingRt hRReedRd aiivdisubstit@idect ed

fromthe group consi Sti ng rogen, —an unsubstl t ut ed ydr ocar byl group
havi ng 1hydro@@byd agrbum hat/mgs], t@ 2ﬁa¢anlbgtda®mr layhalefrydigsarty! reapuny en halggen, a

conbi nati.gns t her.eof e substi tute ene matic di ester of
claim1l ?Aﬁ%‘?”e?cwtaé’é’eﬁh%%m@r%%%fom and cam P‘«%B%%%r“’frﬁ%&)subsu tuted phenyl ene
aromatic di eSéa%hOQRZWa&iRgllgglmlth&mﬁhmb&ylgm@ net hyl group and R3
is a branched al kyl group. 4. A substituted phenylene aromatic diester of

the strugt ur on(bdubitbRIGERGhaR ddaier hhngareage different, R2 [s an
Vi n

al kyl group ha carbon atons and each of t'’he other R groups
OR-R4 is hydrogen each of R5-Ri4 is selected fromthe group @bnsi sting
of hydrogen, an unsubstituted hydrocarbyl group having 1 to 20 carbon
atons, a hal ohydrocarbyl grougi a Jfal ogen, a

Rs Ry

wherein R;-R,4 are the same or different, each of R;, R3, R4 is hydrogen, Ryis a
hydrocarbyl group having 1 to 20 carbon atoms;

at least one of Ry and Ry, is selected from the group consisting of a halogen, a
primary hydrocarbyl group having 1 to 20 carbon atoms which may optionally be substituted
with halogen, silicon, or an alkoxy group, and a secondary hydrocarbyl group having 1 to 20
carbon atoms which may optionally be substituted with halogen, silicon, or an alkoxy group;
and

each of Rs-Rg, Rg-R;; and Ry3-Ry4 is selected from the group consisting of
hydrogen, an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a
halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group, and combinations

thereof.
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silicon-containing hydrocarbyl group, and conbi nations thereof; and each
of R 2, R7, and Ri2 is sinultaneously not a t-butyl group. 5. A substituted
phenyl enewanomatgz19di ester of the structure (I11): (H wreTaiSRooRioeRs4 4 ar e
the sane or different, each of R, R3, R4 is hydrogen, R2 is a hydrocarbyl
group having 1 to 20 carbon atons; at |east one of R7 and Ri2 is sel ected
fromthe group consisting of a halogen a primary hydrocarbyl group having
1 to 20 6arbom amhmmt&d*phchyhmg'amptatlodedsteyoti‘éle§tlb@tltet(lﬂt)ed wi t h hal ogen,
silicon, or an al koxy group, and a secondary hydrocarbyl group ﬂfylng lto
20 carbon atons which may optionally be substituted with hal oge silicon,
or an al koxy group; and each of R5-.R6 , R-Rn and Ri3-R 4 is selected from
t he group consi sting of hydroge an unsubstituted hydrocarbyl group having
1 to 20 carbon atons, a halohyo srbyl group, a hal ogen, a

si licon-contai ni ng hydrocarby 4p, 'and conbi nations thereof.6. A
substituted phenyl ene aronmtic diester of the structure (11): (H wherein
R1-Ri 4 are the same or dift prof R, R3, R4 is hydrogen, R2is a
hydrocar byl group having 1 tp 20 car bpn q;ons each OR5-R 4 is selected
fromthe group consisting>ef hydioge gh unsubstituted hydrocarbyl group
havi ng 1to 20 carbon at ons] al oh arbyl group, a hal ogen, a

si licon-contai ning hydreearD grroup,Yyanckconbi nati ons thereof; and at

| east one of R-R6 , R8-Rn ajd R 3-Ri4 is selected fromthe group
consisting of a

wherein R-R4 are the same or different, each of R, R3, Ry is hydrogen, Ry is a
hydrocarbyl group having 1 to 20 carbon atoms;

each of Rs-Ry4 is selected from the group consisting of hydrogen, an unsubstituted
hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a halogen, a
silicon-containing hydrocarbyl group, and combinations thereof; and

at least one of Rs-Rg, Rs-Ry; and Ri3-Ry4 is selected from the group consisting of a

C;-Cs alkyl group, a halogen, and combinations thereof.

7. A substituted phenylene aromatic diester of the structure (II):
ety
Rs R,
Rq Ry
o] d o o]

Rio RMRQ Rs
Rii R R

Riz Rz

wherein R;-R4 are the same or different, each of R;, Ry, and Ry is selected from the
group consisting of an alkyl group having 2 to 20 carbon atoms, an alkenyl group having 2 to
20 carbon atoms, a halohydrocarbyl group, a silicon-containing hydrocarbyl group, and

combinations thereof; and
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C -C6 al kyl group, a hal ogen, and conbi nations thereof. 7. A substituted
phenyl ene aromatic diester of the structure (I11): (H wherein R-R 4 are
t he sane wo 2dioid7esient, each of R, R2, and R4 is sel ect edTiusesmobmsgr oup
consi sting of an al kyl group having 2 to 20 carbon atons, an al kenyl group
having 2 to 20 carbon atons, a hal ohydrocarbyl group, a silicon-containing
hydr ocar byl group, and conblnatlons t hereof; andeach of R 3 and R5-Ri 4 is
sel ect ed fronmeachef®:;aup Redhs istelastpddfonh yhtrgxgmqoramtlng\ sfimglrogan; el

hydr ocar b r.ou i n 0 a hal gh cal roup, a
hal ogen, %Su?gft}l@gr]i‘y@‘@ﬁ?"g?#rﬂﬁp ﬁ?l‘ﬂ ig? g?/ rg?%ﬁtﬁmsa%%q %ﬁ{)& ﬁ% u% er eof .
8. A SUbﬁélb%éht §gllilébﬁ-'3&|1t§iﬂ1ﬁlgaﬁﬂli@6aﬂgfl diqpt &1d @Wmbikaions teedore (11): (H)
wherein R are the sanme or different, each OR -R4 is selected from.
the groug Conﬁ'S%Eétpgﬁehhé}m&ﬁ%&ﬁﬁédﬂ&ﬁ& J}MH’és}ﬁﬁhHMkHEr oup having 1 to 20
carbon atons, a ha rocarbyl group, a halogen, a silicon-containing
hydr ocar byl group, and conbi nati ons thereof; and each of RBDR His selected
fromthe group consisting of hydrogen, an unsubst i t ut ed hydr ocar byl group
having 1 to 20 carbon atons, phydr ocar byl group, a hal ogen, a

si licon-contai ning hydrocarbyl gr , and conbi nati ons thereof. 9. A
substituted phenyl ene aronmati—c et of the structure (11): (Hwherein
R1-R14 are the same or differents—=each O RL-R] is selected from hydrogen,

an unsubstituted hydrocar goup ¥hg 1 to 20 carbon atons, a
hal ohydr ocar byl group, a hal gen as Ilcon cont ai ni ng hydrocarbyl group,
and conbi nati ons t hereof«

R13

wherein R;-R4 are the same or different, each of Ri-Ry is selected from the group
consisting of an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a
halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group, and combinations
thereof; and

each of Rs-R 4 is selected from the group consisting of hydrogen, an unsubstituted
hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a halogen, a

silicon-containing hydrocarbyl group, and combinations thereof.

9. A substituted phenylene aromatic diester of the structure (II):
(1D
R3 Ro
Rq Ry
[e] g o o]

R0 RMRQ Rs
Ryqj R“?B Rs

Rz Rz
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at least one OR -Ris different than its respective RLOOR 4 mate. 10. A

substituted phenyl ene aromatic diester of the structure (I1V):

(I'V) wherein

R5-14 ar ewohelassoor different, each of R and R4 is hpdraseeny/oeeds at

|l east one OFR5-Ri4 is selected fromthe group consisting of an
unsubsti tuted hydrocarbyl group having 1 to 20 carbon atons,

a
hal ohydrocar byl group, a hal ogen, a silicon-containing hydrocarb%I group,
%€

and conbi nat i wheretrhR-Bofare thedamaoh difere, cankl oRR2-Riisisseleeied e
met hyl gro
an

halogen, a silicon-containing hydrocarbyl group, and combinations thereof; and

at least one of Rs-Ry is different than its respective R;o-R14 mate.
10. A substituted phenylene aromatic diester of the structure (IV):

1v)

Rg
Riz R4 Ry R7
Ria Rg .

CHot a

Unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a

wherein Rs.14 are the same or different, each of R; and Ry is hydrogen; and

at least one of Rs-Ry4 is selected from the group consisting of an unsubstituted

hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a halogeh, a

silicon-containing hydrocarbyl group, and combinations thereof, and each of R7 and Ry, is

simultaneously not a methyl group.
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