PRODUCTION OF SUBSTITUTED PHENYLENE AROMATIC DIESTERS PRIORITY CLAIM
[0001]This application claims priority to U.S. provisional patent application serial no. 61/141,959 filed
on December 31, 2008, the entire content of which is incorporated by reference herein.
BACKGROUND [0002]The present disclosure relates to substituted 1,2-phenylene aromatic diesters.
[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 improvedRORAETIPHEHSTAB HE PrddiR FdHEOTOlehERER e golyfnhers having improved
properties. Consequently, the art reBdghiZze&%he 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 Iﬂ@-%ﬂ?ﬁ &t dromatic diesters. 10005]In an

embodimepggguprocessfeppliogdusingmrdiesianis o avislegrolhtopibpespinppitiescraetinlm.
substituted ar tic. diol with an aromatic c xylic acid or derivative thereof under reaction
conditionsﬁéﬁ?&@tiéﬂegg%sggc Hb‘%%?eﬁ él,agiéeen‘f/ élrr]% ¢ |B§ﬁ%6}atgv 0 ﬁwéssrriﬁ% ?’rea%%:gy

wherein RIei@tdcatettie.same or different. At least one of 121 -R.4 is selected from an unsubstituted
hydrocarbyt group having 2 to 20 carbon atc%‘gﬁﬁéi ituted hydrocarbyl group having 2 to 20
carbon atoms. Each of the other R groups of R1-R.4 is hydrogen. Each of Rs-Rl,' is selected from

hydrogen, #f0substitutde pparaicaissidsyre rpaiesingubtsined datihsalsAsraaasHgets - hydrocarbyl
group havingpasip 20 Ao, AMAKRRL AP RAYIRGHLR RREMERNIACMS: S aREer AR of

combinations thereof. [0006]In an embodiment, the process includes selecting.a substituted catechol
wherein nef@ierhel Wik Reored Fhiarige é?@uh%ﬂ#éﬁ@é%oﬁﬂ#’é%%@%ﬁﬁ% ?ﬁi"ﬁl&’%‘%ups is
hydrogen. [QeRi7idhe disclapuenpraviggsanetbanpecssteier froducingdadiester. defin-tmidodiment, a
process for producing a diester includes reacting a substituted aromatic diol with a substjtuted
" aromatic a Wﬁﬁenl??ﬁw Pgﬁjéﬁgﬁychf%’l%ﬁgl THe Téat ?cr)lrt:l 3ft)r‘(;;}lnas g%sﬁ%%cfﬁﬁ’tzeeé 18,5-prf'?glri1;/ﬁ%rne
dibenzoateiniibe:at mictussed Jon tier giroRi+R i A fre bybtsah plengitferentmAtite d sisbme @fd12¢ -R.4, at
least one O;t R%ml'\;l 50%1% Sa}}iiljengst one of R10-R14 is selected from an unsubstituted hydrocarbyl group
having 1 to 50 Carbon toms, a substituted hydrocarbyl group having 1 to 20 carbon atoms, an alkoxy
group having 1 to 20 carbon atoms, a halogenSH\6MBinations thereof [0008]The disclosure
provides anggy procesgforpradicing RAIRSRT - IRRREMbodingRica RIOsARaRNPragkieing a diester
includes reacting an aromatic diol with a di-substituted carboxylic acid or derivative thereof under
reaction cofi§fi®fiis. The reaction forms a substituted 1,2-phenylene dibenzoate of the structure (II)

‘wherein RI{gfRgre the sang ensbtiarent, Ableass e wbRRiRD: dndiat lepstidalolTRE Qrdadd are

selected from_an unsubstitutedﬂh drocarbyl gro av 1 to 20 carbon aiomsA substituted
hydrocarbyP§HBE RERRHGER (83T ?‘goa ﬁoé\;f%%rﬁsg%rf: A lé%%? grous: ca(i/alrr% HS %@gffbocrg "oms, a
halogen, anitk-camixdationastiereoflitions. The reaction forms a substituted 1,2-phenylene dibenzoate

of the structure (II):
(1)

wherein R;-Ris are the same or different. At least one of R;-Ry 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-Ry is hydrogen. Each
of Rs-Rys is selected from hydrogen, an unsubstituted hydrocarbyl group having 1 to 20



[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 fowls a substituted 1,2-phenylene dibenzoate of the structure (Il) wherein
R1-R14 are the same or different. Each of R1-R14 is selected from hydrogen, a substituted
hydrocarbyl group having 1 to 20 carbon atoms, an unsubstituted hydrocarbyl group having 1 to 20

carbon atoregban by gubsgniayngidter8) easbonAtams .o Talegan, andiesmpivatinnsthereof. At
least one of1 F%Szlég air% {g&ff%%rgt &tl %Toitsnrea?ﬁ%%tivﬁ R O-Rt 4 m?te. [0010]The disclosure provides
another process tor producing a 188t A AR b6 aman 3 process for producing a diester includes
reacting a di#fiftfrioxynaphthate smbritnzcoarbexytiocasid iorkidey atile tihereofuntder¢éactierhglonditions.
The reactiop,forms .a substituted J %—p@gg;{jgﬂl lhenzoat rej R14 are the e pr different.
In an embodiment, R2 and R3 are members or%% gg aromg'f}i%,:ﬁ r%fgﬁerl%;f%rrtﬁe%rgu %ggi%r{n?ergg“at least
one R groufrevasis hwdioesgnot hydrogen. [0011]The disclosure provides another process for
producing ggjigsfer. In apeMBEAIRLH! s PRGesHIEPIRdUANGS JiRRIBHIRCINdgSIGacting AN
aromatic diol with a naphthoyl halide under reaction conditions. The reaction forms a substituted
1,2-pheny| &R BiBAY0 2EPIF R SR SRR LstiseapiveeR GRS frtstRbed farataaayitho
consecutiveyRhgotipstinid Grddiradyie nlieesiofiar Ge:arematisdinsh{0012] The tischasukesprovides a
composition. In diment, a sybstituted phenylene aromatic diester is provided having the
structure (Ilﬁt:letg{&v% er’ei'ﬁlfﬂ?%ﬂeli%?gzt%aées%?nlaéeo%%ﬁ%% . Y’?&eﬁeé?}ﬁ"l%ﬁb%epfﬁeg%ﬁ’ﬁ 8F a tertiary
alkyl group dEEatntf Kiland RE i JRiekied frashcamn afBsibstitateldialkydt greug Raying ik tel@fedarbon
atoms, an ajkeny] groupRaving %.19.20.carbon atoms, . lohydroc group, a halogen
silicon-containing hydrocarbyl groé%, andﬁgéo#l}lgir%gtioggégélgreég.%ég;lg%%)%LRé%ﬁ%’, é‘né‘kﬁ%‘-‘ﬁ‘ﬁ is

selected frotdFyrBHeatoaR basimsslitinet rsrdbotisyiyranslkayingrPiy 2eviagbbitralfnsiban

halohydrocaihyk arauiscenhalagemmrdisambinagions thereof [0013]The present disclosure provides
another com@osition. In an embodiment, a substituted phenylene aromatic diester of the structure (11)

_is provided [#998k14 are The SiHasyrirRondrts FPRIGS BRASBS iR PIBB afbHSIBUp Madg 1 to 20
;:arzboon a:)omb&ﬁﬁi&@f R%rcﬁ&sdiﬁfselﬁmb | fom cliygtﬁ@g@ﬂua@ {ﬂé&wﬁg_ tﬁiita@;hudﬁqgarwl??&p havingdl
0 20 carbon , atoms, a halohydrocar roup, a halogen, a, silicon-containing hydrocarbyl group, an
combinatione theraaf EAhb %ﬁﬁgloﬁ%gggfé%{feeégﬁ%er%e aR iS5 dBEHReE R aré%egf‘f\ﬁfﬁ‘%’aving 1to
20 carbon ditoms zastizidiyat deanyinyioup dibbredege mfalsilisonscontdiingéryilrdbaky lageoiip, and
combinatiogg ihefea: (001 4TIhe. present g Clasugga%%g%s QPR CRTAGRLRHA AR gTpodiment

a substituted phenylene aromatic diester o tf'ue Structlre IS provided. _ are the same or
different. RENE BB BretisHaving 2 Izyisarboie A rsbeadiosther RugREBRCS IRErR4y hydrogen.

Each of R5:R14) imsalestecbbiemimdieaan AR insH blitHted ydresa byl grauRbaYiNgG.l 490 carbon
atoms, a halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group, and combinations
thereof. Th&"R GBHRERES BFRfd R12 are simultaneously not a t-butyl group. [00151The present
disclosure progsdes anotfiey dawripasitionolidan emtiadimentsa ssbstiddiethphenylene arpmatic diester
with the structrl’Jrglé!Ie)n{s%)rovided RI-RJa4 are thzf same qlr glifferent. Each of R, ;3,1R4 is hydrogen. R2
isa hydrocglr%ﬁ group g\l}?ﬁﬁsi ]E%r PO A bh atoms. RETEAE: SAEBE &Y BRE T 2L IBYEH. Each of
R5-R6, R54Riagnd-aR o8y Rl 4dEi seledtsdativenthyrdrdgend, arsemsdbstitutest racragdibydogifoup having
L t0 20 caren AR ero i1 AACANI AIHE,2 Ral0gs 8 SHERN £QNIaAIRG Nuslineathul orouP.

I
and combinations thereof [0016]The disclosure provides another composition.In an ment, a

substituted PP REP &Tasnate Hie Stbr 1 prdvidedhatin rethtemeuttdiEentR Eatk ofBar& this same or

different. Eggh-RiiRtoR - 8y&adsnh¥diquenuR2 is BRUECRIBY BRuRNAYINGNLIeHR] GRiRgn.atoms.
Each of R5-1214 js selected from h drog@en an unsubstituted hydrocarbyl group having 1 to 20 carbon

y )
atoms, a hASTHY S BEES o BrSERS YA HRKRBHY HesHild AU EHTRIRIFG Ry B A BYY GrSHD Mard &dritbinations
thereof At [e@stshoe sibiRb-RisI K&K dddanthRta:Riisrsefe tet-inoha & 106, alkyiFeremphahalogen,

and combingligns 1Nersef v, mate,



[0017]The disclosure provides another composition.In an embodiment, a substituted 1,2-phenylene
aromatic diester of the structure (ll) is provided. R1-R14 are the same or different. R1 is not a
secondary alkyl group or a tertiary alkyl group. Each of Rl and R4 is selected from an unsubstituted
alkyl group having 1 to 20 carbon atoms, an alkenyl group having 1 to 20 carbon atoms, a
halohydrocarbyt group, a halogen, a silicon-containing hydrocarbyl group, and combinations thereof.
Each of R2-R3 and each of R5-R14 is selected from hydrogen, unsubstituted hydrocarbyl group
having 1 tol®®8hrbon afdinstiscksEry ROEashVANIBED PORETo GoR, IGIHERE-colafihg NYdiBcarbyl
group, and £omBinationsiheeahiQRd8lansthatsampasitiondscafp\vdesl di-amembedineenth a
substituted phenylene aromatic diestet of the structure (lIl).is provided. R1-R14 are the same or
Cfforent. EACHTONTED T 1o SSEEH Ho TR BRI STRSy PO CEB)TBr i hiving 1 10
20 carbon atesisstadhd/phyediobad\dibeoraia WaksganR aRilicar-chataamagehydiffeesbyl groarp, and
combinations thereof least ane of R5-RY is different than its respective Rio-RN mate. . [0019]
"Another co‘F’nrIﬁ)t:'(S)sgllt[irtljerlﬁl fi’sAg %‘?ée%? nearrlileenﬁ?grgd‘f r{iaer?{? §0bs ?tﬁiré‘fj p ne%;ﬁgﬁgra%%oﬁ%g%;%gr is
provided withsthesRigrtmeddR) FaloangiVy dioe20]R 1, R4 and R5.14 are the same or different. Each of
RI and R4 ggprooen. Mdeartpeon Rkt daaalergiamanynsuhaittedfulrogary! aroup
having Ito 20 carbon atoms, a halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl
group, and ceraBimsTorts RIS IR IEAMRND audissipiuingilss SIFARBRS A HRYto O 009 pAN
advantage pffheMassat dissip e isntisnpiuisionef sbsbiisdiRhemdaneaiamalicaiester

compounds with improved prgperties. [0022]An advantage of th pre$

\ Fntdisclosure is the provision of
improved stSHEARIHIhSRFTERARYOR S SETGRATE dtigsBiRat Dsd niteEataySr HOM6P et st

compositioagfpk the prequatondwel visfif-basechpatienats. DETAILED DESCRIPTION [0023]The
present disglagye s digled o (e production.of substiuizd Lz phenvlenc aiomalisdieslgs.
[9024]In an diment, a process tor producing a diesteris provided. The process includes reacting
a substitutethardenaticotietinitiester avpreticddaaiogytic atidcbrdiivative thereof The reaction forms a
substituted phenylene aromatic diester. [0025]As used herein, an "aromatic diol" is(ﬁ)compound
containing at least one '_ Ry Ra

Ry Re

wherein R;-Rys are the same or different. R, is not an isopropyl group or a tertiary
alky! group. Each of R; and Ry is selected from an unsubstituted alkyl group having 1 10 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 Rs, Ry,
and Rs-Ry4 is selected from hydrogen, an unsubstituted hydrocarbyl group having 1 to 20
carbon atoms, a halohydrocarby! 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;-Rj, are the same
or different. R; is an unsubstituted hydrocarby! group having 1 to 20 carbon atoms. Each of

Ry-Ry is selected from hydrogen, an unsubstituted hydrocarby! group having 1 to 20 carbon



benzene ring with at least two adjacent hydroxyl groups. It is understood that the aromatic diol may be
a monocyeclic structure or a polycyclic structure. Nonlimiting examples of suitable aromatic diols
include benzenediols such as 1,2-benzenediol (catechol), 1,2- dihydroxynaphthalene, ‘
2,3-dihydroxynaphthalene, and 1,8-dihydroxynaphthalene. 100261The term "substituted aromatic
diol," as used herein, refers to an aromatic diol whereby at least one (or two, or three, or four) of the
benzene-ring substituents (other than the two hydroxyl groups) is a substituted hydrocarbyl group

having 1 to 0P Bok i c 8 instayerifBel Hfdr ot SSH§PEIRIR I § Y Eer ot HasBPafBfhs, an
alkoxy groughduiagohdahdearbam AORSR A, helrleatnranheuminaions hearwel)s ksad herein,
the term “hydrocarpyl" %@d "hydrocarbon” @eﬁtg sub ti'iuents con aiping only hydrogen and carbon
atoms, incligBEbrafred BriTRnPLRh el EAR VARG Or urE  rafe 42 CFeRe, H SHESRITCTHRSHRE or acyclic
species, anblydorbindtiongiheteainbioalionkitgrea@mples of hydrocarbyl groups include alkyl-,
cycloalkyl-, yl-, alkadienyl-, c-y:cloalkenyl-, cycloalkadienyl-, aryl-. arglkyl, allcylaul, and alkynyl-
groups. [OO@?Z used f?g}gi%{%ﬁéﬁtgﬁnag $'%rl?b¥5’ clbtﬂ%éeeé r%/l(c)l?r%e({a%y ' Oastﬁam'suagns%pu%? R?/lggce)%{;fabon" refer
to a _hyq_rocwb?i@?@ijplmaﬂ@%@!@mﬁﬁ@eﬁeﬁmh Q_frféwtm@fréer_ﬂﬁﬁymmmyl Butitensrihigraups. A
nonlimiting eRRleOf R, T BRYASAURN SHASIRN ORaHR IS REICEARIOMLAR USa(h Be el A

"heteroatom” refers to an atom other than carbon or hydrogen. The heteroatom €anbe a non-carbon

atom from &rBYFesen \Eagh ghBsshrosiprdepterdine TBre e ARG sExdrdiedrorasbyd Baems
include: halpgens (FiChoBEadbol brts, B, ulaheiBlAvsubstitpied RvdinsarbyigeesRasmingludes a
halohydrocarhyl group and/or a silicon-containing hydrocarbyl group. As used herein, the term
"haIohydrogggg){}f%%di‘?pgrl"éi‘%’rsa’fgl 2R SREPBS &?fﬁﬁ%that i es&sﬁ%‘f@ﬂ \%ﬁ’h Bre B¥dmiore Aslogen
atoms. As usedieatein]tmetterduisiigangcontaining hydrocarbyl group” is a hydrocarbyl group that is
substituted i ne or re silicon atoms. The silicon atom(s) may or may not be.in the carbon chain.
[00281An al‘fq)éthi:lS ic carboxffli%reasc:einc{1 %ngggg?vg Wéagf aarr%oagrloe‘r%c;%?l ggﬁ%%%(yllg ggigﬂgoé{ﬁ%ﬁggrareactam in
the presentspbsidbsesd Abensbnit ereriratiendisyomatid chebsrydivracill) is awomebduitt- Containithig at least

one'benze%%@ervai@?epéfé@aémn@f@@[@ewqgw%s&ﬂwgradﬁ,dd}&%@gmmg-;'&J)Szﬁnderstood

that the aromatic carboxylic acid may be a monacyclic structure or a go}li/;yclic structure. The aromatic

carboxylic EIATRAPEE a'thiitet BieLbBIAed B i e oBhrhigh S eRanipid ofaditBRaromatic
carboxylic aeidsctncdugienbanzeiseacis, dramphitheiciacithcarhanhthoiaasid, BH-phesdlansmingarboxylic
acid, anthracene-2-carbox Ilic acid, pher}ggthrene:z-g: rboxylic acid, and phenanthrene-3- carboxylic
acid. [0029% AMHEPRIARYE BY arFar8iatic THPBE%y iR aidf 8 W tinafk CAPBORVIE YR d&tfative,” as
used hereirpreférstmarharamatic acyl halide, an aromatic anhydride, an aromatic carboxylate salt, or
any combingtiop, thereof it is rstood that,the derivative of the.aromatic carboxylic acid may be a
monocyclic?%?r%%ture or 611%;0Iéﬁ&ﬁ%&%‘?&eﬁloﬁ?rrtlﬁﬁrngcgygr%sﬁ?lgg ‘of zlltﬂlltaagleegrl)g?n%’ﬁgng’cyﬁ halides
include h;;_llmﬁﬁ@éypbﬁw@@r@mm@é@émyiﬁcmeﬁéﬁ?éﬁlﬁgédl@bﬁv@%lre.(Ié)-hﬁid&@fa@él@r_ more of
the followinghepzaigacid, ERARIROIR A6k 12 HARENRIGYGd, AlRRed %@&?Wﬁ%ﬁﬂ@ﬁﬁ'd’

anthracene-2- carboxylic amdig,}{)henanthrene-2-carboxy|ic acid, arid/or phenanthrene-3-carboxylic

acid). Furt & ismiRitinFaxarigteRor suristeiismdaiidnesrnanashtitire Befmsorsnisnge, benzoyl
fluoride, bemzeykbromide, ansbhenzay, iadideapidaeyl ghtarde, napbtaoy fluerdacnaphtioyl
bromide, naphthoyl iodide, and.any combinatjon of the foregoing aromati yl haljdes. )
A SR e A g TR o
carboxylic acietsedisciose( abpubyli pouanadniyeinid el @neomtivaralietthe following: benzoic acid, |
-naphthoic geid,,2-naphthoic acid, 6H-phenalene-2-carboxylic acid, anthracene-2-carboxylic acid,
phenanthre@gglcarboxy %aglﬁ,ggr% or%ﬁ‘élﬁ%%th%or%g?g- %%%8)333%/ Félacizg'f Falflrthag?gr?é n?%\’lna
examples GuBsitakie arontunslanhyoneeisididtige Yethzoicuninydit dsaprg ddgdcofbfhation thé the
foregoing argmaticaamudridess IR 3 UNoMiImiting £xamples At suiiahlie.aromaticieibopplate,salts

include potassium, sodium, or lithium salt of the aromatic carboxylic acids disclosed above (i.e., salts
of one or mibtdSTHRETEIEHRh AR BERbSERER Ak sRenBicaing b RaphtRona@IBHan alkeny] |
pﬂenalerﬁe;gm@rh@oﬁyﬂ'gci?@iQoam)ﬂabacgt?@szapmmymhﬁ' eYeUo @hﬁ@?mhmb@l@n?aoanb@fm ‘E&ﬁiﬂ:lg and/?r
phenanthrene-3-carboxylic acid). Further nonlimiting examples of suitable ar ic carboxylate salts
e TR s R Pk e R S A
2-naphthoate, and any combination of the foregoing aromatic carboxylate salts. [0032]The aromatic
carboxylic acid, or derivative thereof may be substituted. The tem, "substituted aromatic carboxylic
acid or derivative thereof," as used herein, refers to an aromatic carboxylic acid, or derivative thereof,
whereby at least one of the benzene-ring substituents (other than the carboxyl group) is 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
Thus, the term "substituted aromatic carboxylic acid or derivative thereof' includes substituted aromatic
carboxylic acid, substituted aromatic acyl halide, substituted aromatic anhydride, and/or substituted

aromatic carboxylate salt. [0033]In an embodiment, the present process includes reacting the
crthetitiited aromatic dinl with the aromatic carbhovvlie acid (or deriviativie thareof) 11indar "reactinn



[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 (1): (1) wherein at least one, or two, or three, or four R group(s) of R1-R4 is selected from
a substituted hydrocarbyl group having | to 20 carbon atoms, an unsubstituted hydrocarbyl group
having 1 to 20 carbon atoms, an alko%g/ roup having 1 to 20 carbon atoms, a heteroatom, and

a

combinatiof§he EerEamh SHRbEREShal e oRay ot Ry dfgkh. TTHE  BRbcBERaRCRIBBS réacting the
substituted 1GasacheRlwith arcar MRtie ey Lhialiden-suehiam 2 Densaybiniten T g teattianitams a
substituted 1,2-phenylene dibenzoate of the structure (11): wherein R1-R4 are the same or
different. AF1E%8¢one of RI-R4 is selected from a substituted hydrocarbyl group haying 1 to 20 carbon
atoms, an yoesigistituted Aysihecashpqgioo kavingdddo RGicarbbmiatemsa aubalioiky ghongdmaving | to
20 carbon atoms,. a heteroatom, and comhinations.thereof,,Any of. 12.1-124 also rogen.
10035]In art SRR HGT Soch ALAPaS P ot KR Ao s sdak St RO BB AN
carbon atos:-R0036%actad &nrhdutitregen, thie provessiné lhvdscahvtigyerdubysutéel Hembeic diol,

such as a S&e%@tu;eﬁaﬁ%%ﬁla%gi;%mﬁanéL}Q&&'%eﬁedaogiﬁ&myéu¥%iﬁgoﬂ§@&i&c@1®gl; halids upger reaction

conditions. At least one of R1- the substituted catechol is selectéd from an unsubstituted

hydrocarbyFejriimrheRimeeed 29 leasbepctbResRoria dffssmi it Hyarsrssibin Brofhy g 2 to 20
carbon atonga1bpch of the atherRgrursm of Rbvidd ishydwaarinbe iecessinayles faiming a
substituted phenylene aromatic diester. othstructure herein R1-R14 are the same or different. One
of R1-R4 of’%‘ﬁ‘i’ﬁ%ﬁﬁ—ﬂ-eﬁtﬁrig BraviSS LY 98%‘88%‘8&5’%0Wavmg 2 to 20 carbon atoms or an
unsubstituted hydrocarbyl group having 2 to 20 carbon atoms, Each of the otfi€) R1-R4 substituents is
hydrogen. Each of R5-R)4 is hydrogen. In anoth hodiment, each R1-R4 group(s) that is not
hydrogen is an alkyl group having 2 to 20 carbon 5. [0037]In an embodiment, only one of R1-R4
is substituted with the remaining Ri-R4 b&ing hyd gefd. [0038%n an embodiment, the process

. ar R.2 is a methyl group when each of
the other R groups of RI -R14 is hydrd . J00 the process includes reacting the
substituted catechol with a substituted atic a 2 H ction conditions. The substituted

unsubstituted/substituted hydrocarbyl grédup having 2 to 20 carlfon atoms and the remaining R groups
of R1-124 being hydrogen. [0040]In an embodiment, t,h? substituted arom t}&ac | halide is a
substituted [Bg?\%ljyl halide ot ARk fijame or ditferent. Each of Ry and Ry is hydrogen. - AT

least one of Rs-R41s selected from an unsubstituted hydrocarbyl group having 1 to 20 carbon
atoms, a halohydrocarbyl group, a halogen, a sﬂicox_z-camaining hydrocarbyl group, and
combinations thereof. Ry 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.
[6022] 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.



wherein X is a halogen atom (F, CI, Br, I). At least one (or two, or three, or four, or five) A group(s) of
A1-A5 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 A1-A5 may also be hydrogen. A nonlimiting example of
a suitable substituted aromatic acyl halide is a substituted benzoyl chloride. [00411The reaction
between the substituted catechol and the substituted aromatic acyl halide (l1l) forms a substituted
1,2-phenyldf@2dibenzoale wf tméstimetire Mysssscini priuRlg adictis SHiydedifereBIoGHe of R1-R4
is selected fromsan unstbsiiviindara sHbstitaf hygaosarharayeRangcLaie29 earkanatoms.
Each of the other of RI-R% s hydrogen. R5-R14 are the same or different. Each of R5-R14 is selected
from hydro@@ﬁ?‘éﬁs%@fﬁ%ﬁ%@gg’mﬁ5%@&9?@*&41%%@5?5%@%’6 AigStAg 1 to 20 carbon atoms, an |

alkoxy grougpdaying 1 tondQ,carhRReaioms: ahntvgemoand combipatian cthenafs o adiuthes
embodiment, each R group of RE-R14 that is not hydrogen is an alkyl grou ving Ito 20 carbon
atoms. [0045THH4RE LTS AL %Qiﬁﬁ%eﬁ?ﬁﬁﬂgﬁ’ﬁ%&g%ﬁ%ﬁ e ‘50%1?%5%?,8 iﬁﬁ%éggsa%%%t}%ducing a
diester is pdiyidedywhich inslocesiceanitnga subspitigert Aeostratitgtiol Withliznisop stitutedearamatic acyl
halide under reaction conditions and.thinking a substituted 1 .2- phenylene.dib ta-of structure (11):
wherein Rl-ﬁﬁ%%re Rrémsmé:m{gmc% dﬁ%}%ﬁt. i %esﬂ[uﬁﬁe%ch twag, é?:ﬁ?gvé%gﬁ%hr paé%%lc@b(s%gof RI-RA,
at least onel{lordweyrephtirdens 23wty five n@lhelane ot RS-Riby dive wekdabeler (or two, or three, or

four, or five%o'ﬁzaioup@ ARG Siaplecirddiomus substitdteshydragerby srorpbavingl to 20
carbon atoms, an unsubstituted hydrocarbyl grougar;?vmgtl to 20 carbon atoms, an alko%%roup

having 1 to PiPEdbanieas mas £hEaNsHaitShEant KO EtfoPEHSaFSORE S SRS (A" 114) or may
not be hydrggeqlnya-fuherapbadines ae bl Bhgl Qunis htvatds notloyeiogeatisanaalkyl group
having Ito 20 carbon atoms. 10043)In an embodiment, the process includes reacting a sup%ituted
catechol witSPHEGH AT BEARDBY PHIRIBAA R it & HeF: B8 @Igﬁ%u%ri@éﬁ%ate of
structure (IRwhetein atdeastohaw@biRdnR4ndt easiiantoat RiefRS, andsatbedshanm oftRjGeR14 is
substituted (L e., not hydrogen).as disclased apove. In a further embodi - roup(s)
that 13 not YRR A TS Rt b T s A o R e
another progess, Incantismbrodiimeher mebmw%dwnmﬁﬁ@@mﬁéﬁﬁ@yaﬁ%f@%ﬁc diol
with & di-subisityled (gL, BFISNAT ALRSIESUBRI S AL UG AL G A AU stalive

thereof under reaction conditions. The aromatic 1dio[ may be su stitut1ed or unsEbs_titute . The process
includes formihia aslpkiitaratraloiphefipare dbeddate ohtedirsioretnicalkedicgiiaréii't2.1-R14

are the samganrdiffrient Alleagiive et&psR9 and at least two of R10-R14 is selected from an
unsubstituted hydrocarbyl group having 1 to 20 carbgn atoms, a substituted,hydrocarbyl.group having
1 to 20 carkigf]lzgloms, ant2IRESY P6iPha ﬁgti%SZOSSEFBBHegtO%&%}?% Tk ul%\é{l%teg

Pé_gen, and compimations
thereof In afutiberrembogifrent eachyBibdRiddigraupis)tiat is nobhydrtedewitanralkyl growp having 1
to 20 carbon atoms. [0045]] embodimenyt, the pracess incl ing.a helwith @ di-
substituted ?8?%@?%%?8&%%?%8%?%’&‘8@1iﬁté’aﬁ%égbﬂrﬁl&%?gﬁqggﬁé?%%gorr%.n a susbstituted
1,2-phenylegreuienkdateatsinthe’strsetUner ¢in, wiibrisivatanty oY IRANSRYHAGE IRt two of

RS-R9 and pi deast e, 0 RIS aresibalitutarbas distlased akave iin & futhaiembegineent, each
R1-R14 group(s) that is not h{idrpgen Is an alkyl group having Ito 20 carbon atoms. [0046]In an

kyl )
embodimerRetndiprigdes Nraligddne seamgles Qbstrraigardrsite oipvstnsd i Subalidd Cor tri-, or
tetra-, or peptazsebsiitiigd) Arematis.acyhidlidet9fema.a slbshitiiedphanylene -sibeyrzeaserof
structure (I) wherein at least one of R1-124 is selected from unsubstituted hiydrocaxbyl.group
having 1 to %’8&%8#%’&%{@%&%&&%‘%%%&@B&Poyr*@réia ij\lﬁrﬁ‘b iﬁfo Wegggﬁyz%g?ns&gn alkoxy
group havingduio 2Gearbenaiprebahgreubalagénsvittieast twithafrk SrREcenbabideastomo 8fsR10-R14
are substituted.as disclosed abgve. In a further embodi t h R - hatl:ig not
hydrogen isug?‘lda %ﬁ%r&%& nglvir?éﬁiot% 6%(%%1 n %?ﬁ%%[%?o%}%%ghésegt%?%@e%ﬁr%i_ngt from the
phenylene miisiipist stidcre ¢f oy sticeomtidered minibieom atpee(of Barvomer 1ol Pissdifse, a
symmetry may,sxigiaetween the ester groups such that the individual substituents R5-R9 correspond
to or otherwise mirror
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respective individual substituents R10-R14. As used herein, the term "mated" or "a respective mate"
or similar term(s) refers to the following relationships or pairings between substituents R5-R9 and
substituents R10-R14: R5 is mated/paired with Rio, R6 is mated/paired with R11, R7 is mated/paired
with R12, R8 is mated/paired with R13, and R9 is mated/paired with R14. [00481The disclosure
provides another process. In an embodiment, a process for producing a diester is provided which
includes reacting an aromatic diol with a first aromatic carboxylic acid or derivative thereof and a
second aro8%8 carboxyiit aettese dafouiilie abidreofasivdertizacion eomditionsbbhgliarartaiic diol may
be substituteg @emax-he:upsHb i, Theseoandaramatic sarapuvliniacisuidativative dhereof is

different than the first aromatic carboxylic acid or derivative thereof The process forms a substituted

1,2- phenylEPfBRAh soRAnGIHE LAscane hayzene ripgcrdth pilresh e tRdSarharerRIifisrelit. Each of

RI-1244 is seletiedfantayicngemsa Subsiitad:ydrasary! Sraimdayipek o 291caop.aioms, an
unsubstituted hydrocarbyl group having 1 to 20 carbon atpoms, a substituted hydrocarbyl group having
1to 20 carﬁ%?{lg%ﬁfg, %%%%ﬁgxgrg?&j%%ﬁgéﬁgsﬁg%‘c§§8r?%ﬁ'§§’, ﬁaﬁﬂﬁ‘éé‘h?%llﬁdr% rfations
thereof. At least-one ofpRiy-Robisxglifferent. thhnslsmidsgeatieiREOsR dditabdd earbinarfurthgyogpipodiment,
each R groyp of R hat.js not hydrogen.is an,alkyl group havi 19 20 carbon atoms. [00491
The reactio% _%tWéigg%éggﬁ%?nﬁ%’%?a% f %affrlgt g%%gé%f:&cca?ﬁg’(%% q&?& or dernvatie ﬁﬁereof) and
the secondastémamiereeatsoxyiichasiditopeldrivhtiventheaes?) sadyp tidice avith dainl apheuruidras-desired. In
one embodiment.the,grpmatic 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 subdBtld 1,2- phed§ierb ik rpcaneiteraioay satidner SRR patis grrbpsrbierasid its
respective RO-R14 matesd00RAIA, avrambodimaninine REoressdachidasfeactingniheiasomatic diol
with the first aromatic %gs%/l 1haﬂlid and the se%onol ar%{g%?tic acyl halide different than the first aromatic
acyl halide ZRRTHSHEOUEY 28 Wb TarHafOrenaHam Lsten): This procsiefohastheftesaich
contains a substituteit 1c2rbphelylenid diestercof stivature () srheiein at leastaneinf RxR@ds different
than its re ive.R10-R14.m The mixture. may,qr no rated and used in a catalyst
synthesis Zgggé%ﬁtﬁgéﬁ ﬂ?}ﬁsg)ht%ﬁ%r r?oarﬁﬂrrrr!laltllﬁga %)%%lﬁn%%, ltlﬁcéu%?sﬁ%&r)cc%%g i%ngc%% tf%'gl%%mna?g:y be a
benzoyl hatigdofdtedcidsaligtipwhatsiredhe subsitaefysushres sabtitdehrwabgsbsubstitetad. (111)
[0052]The seconeharomaie acyLhalidsimay.he asheprayhbalide absirciure (1) wherein,a substituent

other than Al (A3 for example) is substituted. The process includes réacting the arorpatic _di\ol with the
first aromafie"BeY Patfta PR SEetner cromatic fihandetorhsimnihsmssticabay i pradlylene
dibenzoatepyhaeeinoatileasiconeofRs-ROsis Eiflerephifian disrospastive.R0-Rhdonateidrar example,
the reaction may yield a substituted 1,2-phenylene dibenzopate wherein R5 is not the same substituent
as R10 an(}?%l}zl%ﬁyigl ﬁ(gquﬁeq%%%c@/gtﬁﬁoﬁ en%.néé%‘?f? bd@%} ’aﬂilp%ﬂ’fﬁ’j fgig)é%glﬁm%es the
aromatic difhongly,beaahdhoyd roxynaiehthaatieyT hediihy drakymsp bthaienemayfbisuasiioked or
unsubstitutglrt}. 'kri@i%?é[yh g garboxylic acid derivative of any of the foregoing processes may be a
naphthoyl halide. The nap t?]byl_halide_may be substituted or unsubstituted. [0054]The present
disclosure f6¥#dies anoiNer!sraiies iamplerdatingiebticstenatic anhediblydimelnticasphydeds for
producing diesierziRiavdedibish inedes saoving Adiycipmahthalsps i 2 Garpic acid

or derivative thereof under reaction conditions, The dihydroxynaphthalene may be o
1,2-dihydrdRyREpMEhBfERRIGAdror 22ptihRidReiy A fihacitrErehentormerbrottieAtibe
produces adiZ-pRenyeaeihinzaale obtpstiieiure (HboxylicWhSERINRIR 1inaradhe-same or
different. Any.consecutive R groups in RI-R4 are members of a C6 aromatic ring, Each of R1-R14 may
or may notcb%/rabﬁ%?rlgg%:ﬁ\ﬁn ﬁﬁ%%#epg IR ARSI AY o %Sﬁ?ﬁﬁ%ﬁﬂgy idmisifstiftfited or a
substitutedb21Zodibybly dxyinaphthelenmbibachrof iRl Ridgis iy dragetc dntadeatier embodiment, the
dihydroxyngphthalene isg substit tegx% 'l%ishygi‘OXX hthalene,. Each,of R5-R14 is hydrogen. In an
embodime?@ alﬂeast one R groupgof RII-hIibM that i r%{(%ﬁ{ a pé%? g}ﬁ%“cgag?gﬁﬁ%fg risn%t?}s r):%%lﬁ%edrogen.
potassium, sodium, or lithium salt of the aromatic carboxylic acids disclosed above (i.e., salts

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

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



[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 (V) below. (IV) [0056]The aromatic acyl halide may be substituted or unsubstituted. Rl and
R.4 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 acyieridberastibetittadrbee be readk oRerdfeRBoRli S s cisutatkl ofsaiteblestriostitited
hydrocarbyl.gruiy aviagsliia.R 9@_{&%@9&%&@%&{&1&%@@%&9%&% GEQLP YRGS if 20

carbon atoms, an alkoxy group ha\ggggil to 20 carbon atoms, a halogen, and compinations thereof.
[00571In arf&imsEeeatenSAfBrochEd et e 81d M gcar binetipktiftitdlcorfetnssinggomatic

1,2-dihydroxymaphlialens with an aromatic acyl halide and forming a 1,2- phenylene dibenzoate of the
structure (V w. (V) 100581In an embodiment, the 1,2 dinydfoxynaphthalene may be selected
such that R%@%&g R4 areiﬁ% aggﬁﬂ%n&%ﬁ%é? ?Hi 3?1%’ eoafcﬂefévggfélcfl{é%%%Fﬂ%’gﬂ?&b‘gﬂ}tﬁ%‘gn;rll}f)stituted
hydrocarbykgroipuhstvinigdlator2fic asban gioradd asdistirited: st atbylegrberpihavifegs 1otan20 carbon
atoms, an alkoxy.ar having 1 1o 20,carbon atoms,.a halogen, and combinations thereof. The
aromatic a?aﬁoﬁé‘%% e%r%pgg%\g%u%lgﬁ&edg %ﬂgcﬁ?ﬁglteﬁqg‘gﬁ ec:fneyo? tR%él 14s (gtzfié%r:ge Tom af
unsubstitutedbisyithesea o ibep thavirep 1 i RO hrbe AUEGIS dhs dinstring dieyaroednsy] trélip having

110 20 car%éﬁ%%%@'h&@%&{%ﬁ@msﬁbﬁ dggoﬁsrﬂmn@t@%a@ PalogenaRd sompipations

thereof 00591In an embodiment, the process inc S reacting a dihydroxynaphtha’lene with a

naphthoy! HERY8 brKkE&hiRIFGREph Mg Fasystrmmyifabiptaphtheiete dlasdbederarein and
may be subsfisieses unsubstittiadxThe Aaphihaykkalide maydre apwaapbihevinalidegdiselosed
herein and may be substjtuted or unsubstityted. The reaction forms or otherwise produces
naphthalenETIRAEEate. STOERBIThE RN e AR BIOURIBES NGB brOCaCattr FPOMGcing
diester. In antemtoediarenizta padeessafosgtoducing a diester is provided which includes reacting an
aromatic digh with a naphthaoyl halide.under reaction conditions.. The.aromatic digl and/or.the naphthoyl
nalide may B avhy not b s abst Heck PG A hatt o e e e e o0
2-naphtoy! reiideiicT Beokewtiohfoansat o tbrshisdipreddces algrraprrentesnd)dibeisr ogtetvhthe

structure (IN5nditiodde eiRLaRERAR I RYDE-OYIIRIRRsAN Y- RRASEHENEIR GIOURS #AR5-RI an

0in R10-12,14 are members of a C6 aromatic ring. [0061]In an embodiment, the process includes
reacting an@?@?ﬁaﬂ&%ﬁolﬁhifﬁ@%ﬂtm@ pressure, reactant concentrations, solveni concentrations,

reactant mixing/addition parameters, and/or other conditions that influence the properties of
the resulting product. '

[0634] The characteristics of the phenylene moiety are determined by the substituted
aromatic diol. For example, a substituted 1,2-benzenediol yields a2 substituied 1,2-phenylene
aromatic diester. In an embodiment, the substituted aromatic diol is a substituted catechol,

The substituted catechol has the structure (I}:
()

wherein at least one, or two, or three, or four R group(s) of Ri-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 R;-R4 may or may not be hydrogen. The



naphthoyl halide under reaction conditions and forming a 1,2-phenylene dibenzoate of the structure
(VD. (V1) [0062]In an embodiment, the process includes reacting an aromatic diol with a 1- naphthoyl
halide and forming a 1,2-phenylene dibenzoate of the structure (VII). (VII) [0063]In an embodiment,

- R1-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. [0064]In another
embodimerfEogfssphodudss irraciis theasthvg tateihsrdeskyh apihtiaal erenitih acylabiibosushlieieato form a
naphtha!enseqmplﬂ&!ﬁg@.teﬂ@@@ééﬁwFoﬁﬁgbapg&mﬁas@nm?%ﬁﬁm%ﬁ&%%&t@é@l@%&ﬂ&wde ,
introducing a catalyst into the reaction (or reaction mixture) to assist the reaction between the aromatic
diol and thé*&fomatic carboxylic acid or derivative thereof In one embodiment, the process includes
reacting (i) an aromatic diol (substituted or unsubstituted), (ii) an aromatic acyl halide (sulygtjtuted or
unsubstituted), and (iii) the catalyst, and forming %r otherwise producing a phenylene aromatic diester.
Not wishing to be bound by any particular theory, j'iS%elieved that the catalyst promotes esterification
between the aromatic diol and the aromatic ca“foau (or derivative thereof). Nonlimiting

- examples of suitable catalysts are metal triflates (friflugromeathanesulfonate) such as bismuth inflate
and/or inorganic acids such as sulfite acid. [00p6]In an e odiment, the reaction between the

substituted/unsubstituted aromatic carboXylig-acigd-(er dest thereof) and the
@ ed abpve i performed in the presence of a base

substitutediunsubstituted aromatic diol as d
such as an amine and/or a nitrogen containingrhetefocyclic afematic compound. In one embodiment,
the base is triethylarnine 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 ligthaTRHR dhunfe sty the SEIe Re SHGHIPyridinsetefamplidrdtaks selrsiehyEr®carbon

(aliphatic apgheritateinatizhchygiosaiionaaleonok ethenbad amcambinationtheregtidnarurther
embodiment, the Ji uidgr actriT%ﬁ medium is a non-aqueous li Ui%‘ 10068_1Inﬁ$n eeroditment, any of the
processes @ISEDSE 1F%ErZirjio y RO IR0 dh g 4 TR HSHE RS folh e 008 RS The

reaction praeucdiosh)ded enybddttiens tilbstitdtednyhdiRddharanoratie: digdtersndisclosed herein.

reaction praducoituy s thstolobpheisishemmpatie dsste erein.
proedured Bitbciing vira SHETEN SOVenE Ma I i alRg cAr oISt s iate,

‘ cipitating, filtrating, conc ing t te,
evaporatingteko|rpviagriddidfriagkystaltizing the substituted phenylene aromatic diester, recrystallizing

the substityigr phenyleng aromalindiesiemeamplexingwilh a-metdl salland:any:cambingtion of the

foregoing. [0069]Any grqcess may comprise two or more embodiments disclosed herein.
such as a substituted catechol, with an unsubstituted or substituted aromatic acyl halide under

reaction conditions. At least one of R;-Rs 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;-Ry4 is hydrogen. The
process includes forming a substituted phenylene aromatic diester of structure () wherein
Ry-Ry4 are the same or different. One of R;-Ry of structure (If) is 2 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-Ry is
hydrogen. In another embodiment, each R;-Rs group(s) that is not hydrogen is an alkyl
group having 2 to 20 carbon atoms.

[6637] In an embodiment, only one of Ry-Ry is substituted with the remaining R;-Rs
being hydrogen.



[0070]The disclosure provides a composition. In an embodiment, a substituted phenylene aromatic
diester of the structure (ll) is provided: [0071]wherein R1-R14 are the same or different. R1 is not an
isopropyl group or a tertiary alkyl group Each of Rl and R3 is selected from an unsubstituted alkyl
group having 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 R2, R4, and R5-12.14 is selected from hydrogen, an unsubstituted hydrocarbyl group having 1

to 20 carboH®8hns, a hQhﬁyémfﬁré‘ﬂﬁ)?’é’%%ﬁ‘é}ﬂdﬁﬁaeé%%ﬁr%ﬁ‘btﬁg‘ﬁﬁéﬁléﬁﬁﬁﬁ’i'ﬂ’ﬁhe term
"primary alkyhoreiRsr 85 Hsedhereinnsefprstouprvalky! grouprhavinghdr iR 20.6pshemrator)s with a
carbon atom honded to a phenyl ring (i.e., a "C-Ph bond"), the carbon atom bonded to one other
carbon ator¥8tR&fthan the C-Ph bond. A "secondary alkyl group,” as used herein, refers to an alkyl
group havirjgiep 20 cadaom atabedivithtatbapsocesat drvl o desttmg thh eubydtiingd tweechobamiatom
bonded to two other. carbon atoms r than the C-Ph bond. A. "terti lkyl group," d herein,
refers to anaaﬁ?;%/’lﬁggrlgﬁ% AV r%glcl %Sygtt)ﬂ %ﬁéﬁfgo%né oms’ %ﬁ?ﬁl a Car tg)r?s é\t((?n'izfl §osr¥ Squl%%éaa %%?%%%?ring, the
carbon atorimtjodgedte thvee wiherasaribors.atomdouthel tremupre GEPRbRndsel@oFB ifigmn an
embo_d'me%%%ﬁlt@%ﬁﬁiﬁﬁ%%’ﬁ&%bylﬁuﬁ’ﬂ%ﬁ@f?&%ﬁ&ﬁf&u@&ﬂ?%@ #he-phsn moieties at
substituent points 12.1-R14 of structure (Il). [0074]In an’'embodiment, each of R2 and R4 is hydrogen.
In another éniBMpER-Badlsise RpdREEtand R5-R14 is hydrogen. [0075]In an embodiment, R1 is a
methy! groypeaog 12.3 is:2 ranehediall areuUp.HAHEIN Asrembodimanti @ach of RbsandeR3 is
selected from a h}/drqca%group ha\gﬁ%Z to 20 carbon atoms. [0077]In an embodiment, any R
group of Rlbfifﬁfli_t?‘?é’td% R ANt le an alkyl group having 1 to 20 carbon atoms. [0078]In an
embodiment, each of Rl and R3 is selected from a C1-C8 alkyl group. R5-R14 are tfi¢)same or
different and each of R5-R14 is selected from hydrggenga CI-Cs alkyl group, and a halogen.
Nonlimiting examples of suitable CI-Cs alkyl o"'o; ps ThefUde methyl, ethyl, n-propyl, isopropyl, n-butyl,
i-butyl, and t-butyl, n-pentyl, i-pentyl, neopentyl, yl, n-hexyl, and 2,4,4-trimethylpentan-2-yl. In a
further embodiment, at least one of R5-R14 is*a CKEB &tkyl group or a halogen. [0079]In an
embodiment, structure (1) includes R1 that is a mettyl group and R3 that is a t-butyl group. Each of
R2, R and R5-RL4 ls tydrogen, [0080)in anempadimient siietire (D psuden BI 299 R3; each
being an |sopropy}” e

five) A group(s) of A;-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
grbup having 1 to 20 carbon atoms, a heteroatom, and combinations thereof. Any of Aj-As
may also be hydrogen. A nenlimiting example of a suitable substituted aromatic acyl halide
is a substituted benzoy! chloride.
[0041] The reaction between the substituted catechol and the substituted aromatic
acyl halide (IIT) forms a substituted 1,2-phenylene dibenzoate of the structure (IT) wherein
R;-Ry4 are the same or different. One of R;-R; is selected from an unsubstituted or a
substituted hydrocarby! group having 1 to 20 carbon atoms. Each of the other of R;-R4 is
hydrogen. Rs-Ry4 are the same or different. FEach of Rs-Rys is selected from hydrogen, a
substituted or unsubstituted hydrocarby! 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 Rj-Ry4 that is not hydrogen is an alkyl group having 1 to 20 carbon atoms.
[6042] 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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group. Each of R2, R4 and R5-R14 is hydrogen. [0081]In an embodiment, structure (Il) includes each
of RI, R5, and 12.10 as a methyl group and R3 is a t-butyl group. Each of 12.2, R4, R6-R9 and
R11-1214 is hydrogen. [0082]In an embodiment, structure (1) includes each of RI, R-7, and R12 as a
methyl group and R3 is a t-butyl group. Each of R2, R4, R5, R-6/ R8/ R9/ RI0/ RIl/ RI3, and Rizi is
hydrogen. [0083]In an embodiment, structure (1) includes RI as a methyl group and R3 is a t- butyl
group. Each of R7 and R32 is an ethyl group. Each of R2, R4/ R5/ R6/ R8/ R9, R10, RIl/ R-13, and
Rizi is hydSBehfebasmatn emiboaiiterndsthaeaeiet fomditers WacHTrRg, REVITUES, Rig, R12, and
R14 as a mathylarodipeanshiz S igadnutghgroup. Each of R2, R4, Rg, Rg, F.11, and R13 is hydrogen.
[00851In an embodiment, structure (Il) includes RI as a methyl group and R.3 is a t- butyl group. Each
of 12_3, R7, R9, Rig, R12, and R-14 is an i-propylgroup. Each of R2, R4, R6/ Rg, R11, a{ R13is
hydrogen. [0086]In an embodiment, structure (11) in es Rl that is a methyl group and R3 is a t-butyl
group. Each of R7 and R12 is an ethoxy group. , R4, R5, R6/ Rs, R9/ RIO/ R11, RI3, and
R14 is hydrogen. [0087]In an embodiment, steyctufe ( Li%dudes RI that is a methyl group and R3 is a
t-butyl group. Each of R7 and R12 is a fluorine atom. Fach of R2, R4, R5, Rs, Rs, R9, Rio, Rill R13,
and R14 is hydrogen. [0088]In an embodimen Ctur includes RI that is a methyl group and R3
is a t-butyl group. Each of R7 and R12 is a ghioxine.¢ S of R2, R4, R5, Rs, Rs, R9, RIO, RI |,
R13, and R14 is hydrogen. [0089]In an embodiment, strugture (II) includes R1 that is a methyl group
and R3 is a t-butyl group. Each of R7 and R12 is a bromine atom. Each of R2, R4, R5, Rs, Rs, R9,
RIO, R11, R13, arbicrin Bs-Rydeog die $80907 idremibotiinrent, csgdetuieo( prifursdes Har) Mat is a
methyl gro %@I%B@R%M‘QPM&@H oFRRN Of Rand R12 i andpeineAlpm o ERGIRQFBZ R4, RS,

R6, R8, R9, Rio, Rii, R13, and R14 is hydrogen. :
least one {or two, or three, or four, or five) R group(s) of Rjp-Ris 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, 5R,4 may or may not be hydrogen. Ina
further embodiment, each R;-Ry4 group(s) that is not hydrogen is an all;yl group having 1 to
20 carbon atoms.
[0043] In an embodiment, the process includes reacting a substituted catechol with a
substituted benzoyl halide fo form the substituted 1,2-phenylene dibenzoate of structure (II)
wherein at least one of R;-Ry, at least one of Rs-Re, and at least one of Rjp-Riq 1s substituted
{i.e., not hydrogen) as disclosed above. In a further embodiment, each R;-R4 group(s) that is
not hydrogen is an alkyl group having 1 to 20 carbon atoms.
[6044] 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 tefra-, 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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[0091]In an embodiment, structure (ll) includes RI that is a methyl group and R3 is a t-butyl group.
Each of Re, R7, R11, and R12 is a chlorine atom. Each of R2, R4, R5, Rs, Ro, R10, R13, and R14 is
hydrogen. [0092]In an embodiment, structure (1) includes RI that is a methyl group and R3 is a t-butyl
group. Each of R6, Rg, R11, and R13 is a chlorine atom. Each of R2, R4, R5, R7, R9, R10, R12, and
RH is hydrogen. [0093]In an embodiment, structure (I1) includes RI that is a methyl group and R3 is a
t-butyl group. Each of is R2 and 12.4 is hydrogen. Each of R5-R14 is a fluorine atom. [0094]In an
embodiment, structure (Il) includes RI that is a methyl group and R3 is a t-butyl grofi). Each of R7 and
R12isa trrfluoromethyl group. Each of R2 R4, RS Rs, R8 R9, R10, R11, R13, and R14 is hydrogen

Each of R7 and RI2 is an ethoxycarbonyl group. =
RH is hydrogen. [0096]In an embodiment, structure (H ncludes RI that is a methyl group and R3 is a
t-butyl group. Each of R7 and R12 is a diethylaiwind Fo-- :

adime Fuctue (1) includes R1 that is a methyl group
and R3 is a 2,4,4-trimethylpentan-2-yl group. B nd R5-R14 is hydrogen. [0098]In an
embodiment, structure (1) includes R1 and R3, &g fwhieh is«a sec- butyl group. Each of R2; R4
and Rs-R:4 is hydrogen. [0099]In an embodiment; structure () includes R3 is that a
2,4, 4-trimethylpentan-2- yl group. [00100]Iin an embodiment, structure (Il) includes one of R7 and R12

is an alkyl group hand#gh IRtORG Caeome aetﬁmsxoﬂiafératﬁgerrt ateMOQSCAHR Aardrabheiment ostructure

(1 Includeieaﬂl ?sf S%Zectedj hR ]r‘nzal.g ganTl]l Xu%cp H?drocarbyi group having 1 to 20 carbon atoms, a
substituted hydrocarby! 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;-Ryq
group(s) that is not hydrogen is an alkyl group having 1 to 20 carbon atoms.
[0045] In an embodiment, the process includes reacting a catechol with a. di-
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 Ri-Ry is hydrogen,
and at least two of Rs-Roand at Eeas_t two of Ri-Ris are substituted as disclosed above, Ina
further embodiment, each Ry-Ry4 group(s) that is not hydrogen is an alkyl group having 1 to
20 carbon atoms. '
[00406] 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 Ry-Ry is selected
from an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a substifuted
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-Ro and at least two of Rjop-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 ear:h other. In this sense, a symmetry may exist between the
ester groups such that the individual substituents Rs-Rg correspond to or otherwise mirror

respective individual substituents Rjg-Ris. As used herein, the term “mated” or “a respective
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and each of R5 - R6, R8 - Rl 1, and R13 - Ri4 is hydrogen. [00102]In an embodiment, structure (I1)
includes each of R7 and Ri2 is a fluorine atom or a chlorine atom and each of R5 - Rs, R8 - RI |, and
RI3 R14 is hydrogen. [00103]Nonlimiting examples of suitable substituted 1,2-phenylene dibenzoate
include the following compounds as well as their derivatives with R5-R..14 substitution(s) as defined
above: 3,5-dimethyl-1,2-phenylene dibenzoate; 5-ethyl-3-methyl-1,2-phenylene dibenzoate;
3-methyl-5-propy1-1,2-phenylene dibenzoate; 5-isopropyl-3-methyl-1,2- phenyl ene dibenzoate;
5-butyl-3 -neiteyl-dr s2+plaetryisizerdibanzohteipBasahy tylkidashéthyt faila phenyensdiitozoate;
5-tert-butyls 3 eth S“%sftgmieny{g dlg%qécl)gé% d?p%%%%ﬂ%o,ﬁr?se@éél d};ia; rEhen%' e leenzoate

5- cyclohexy hie y1- enzoate

methy1-5-(2s4mttdinaitiad pshian: Ry ) mapghemdenshdivenrzd eiSnatetiybipheih R3,4-diy 1
dibenzoate jgygiyl-5- m%@'ak&@&%ﬂg%@%ﬁ&l%@é@tﬁm%eé digthyl-L2rpsivlene diReazpate;
3-ethyl-5- propyl 1,2-phenylene dibenzoate; 3-ethyl-5-isopropyl-1,2-phenylene dibenzoate;
5-butyl-3- etPﬁﬂdfczﬂﬁﬁéH%@ﬁé* doEiEd i RIS S spisting a0 2spReRsIdind Wifeh e womatic

5 tertlbﬁtyk&?hwd&lzaﬁméﬁa@tld&%f&@ﬁt%a g%}?ﬁ%&%n%@%ﬂm%y}fb%ﬂd%?@?ﬁﬁg@?e |
5-cyclohexy phenylene dibenzo ethy1-5-(2,4,4- trimethylpentan-2-y1)-1,2-phenylene
dibenzoate! r@ﬂfy%?ﬂl Hifenzohts; ° %‘Eﬁyé@ &Sﬁy}iﬁ’l%‘bﬁﬁgﬁﬁe% BiberSoate:
5-ethyl-3- prmwbsmat@heﬁ;deamd&mnmteca’a‘]ﬁ}xglpr@pyibﬂg@fphenyl‘éﬁﬁeﬁﬁbeﬁﬁcfnaiﬁt than the
5-isopropyl-3-pr 142 \ene ben oate; 5 1-1.2- ene d 0
5-isobuty1- ésé?rgf)[;/ ég:n%m benz%ré gn ter?éuotyl(-)‘[‘?-y rdcigi %n%llleny Nene i (g;f;zoate
5-cyclopenMﬁ@WhﬁMQamﬁ®mmﬁBate, 5-cyclohexyl1-3-propyl-1,2- phenylene dibenzoate;
3-propyl-5-(2,4,4-trimethylpentan-2-y1)- 1,2-phenylene dibenzoate; 5-propylgigheny1-3,4-diyl
dibenzoate; 3-isopropyl-5-methyl- 1,2- phenylene dlbenzoate 5-ethy1-3-isopropyl-1,2-phenylene
dibenzoate; 3 -isopropyl-5-propyl- 1,2-phenylene dib zoate 3,5-diisopropyl-1,2-phenylene
dibenzoate; and/or 5-butyl-3isopropyl-1 ,2-phenyleng dibg
5-isobuty1-3-isopropyl-1,2-phenylene dlbenzoate 5- i -butyl -3-isopropyl-1,2-phenylene dibenzoate;
5-cyclopenty1-3-isopropyl-1,2-phenylene diben . 5-yetBhexy1-3-isopropyl-1,2-phenylene
dibenzoate; 3-isopropyl-5-(2,4,4- trimethylp jul, fylene dibenzoate;
5- |sopropylb|pheny1 -3,4-diyl dlbenzoate 3 buty1- ‘met @ 2-phenylene dibenzoate;

s2-phenylene dibenzoate;
3 butyl-5- |sopropy1 1,2-phenylene dlbenzoate 3b6- dlbutylwl 2-phenylene dibenzoate;
3-butyl-5-isobuty1-1,2-phenylene dibenzoate; 5 tertbuty1-3-buty1-1,2- phen lene dibenzoate;
3-buty1-5-cyclopeRBFie f‘b%é‘rﬁﬁa e SR iterauty fgeh st gt%ﬁéiyﬁef Sdpfﬁ‘ﬁﬂ)}fﬂé‘#ég&fbénzoate

g Sutyl -5- (&ébénmwmwapl-%—m&)r Jﬁﬁn@l@ anu(ijezre CHDOAZABHR, %btﬁ)dbﬂ@hﬂ%tﬂi%&étlﬁyl
ibenzoate; 3-iso ut enylene, 3-Is ene
dlbenzoate‘b’ﬁplé’o uty - -pr %%fggqf %H@ﬁylﬁeﬁ‘é tﬁé%l éo?regg%%‘@'i 5‘? (}p&%q‘} agpl‘c’e’rhylene
dibenzoatea®ibsityh-SHsohgtylin mylwém dzaebmatm;:&ﬁ -Hilegbolyhdl (diphisaytenehdibefhzoate;
A £ e S g S U R

~ dibenzoate; 5-cyclohexy1- °3- |sobuty1 benzoate;
3-isobuty1- @@2 B arm&mfﬁw%@mt)hy@mmﬁ&ﬂhﬁmérng-ils@b%ﬂw@m?ma 4-diy1
dibenzoatej (ﬁ;@yplopentw%é&aatexl&&eenwkse&a&@w% s USORSRB 2a8iBYI. 2drhenylene

dibenzoate; 3-cyclopentyl ropyl-1,2-phenylene dibenwate;

3-cyclopen 91-‘?5%‘8?’(9 Wéﬁ?lﬁ?@rﬁB‘é?f?%?é‘a@oﬁiﬁ{wa@%%éﬁ%ﬁ?ﬁ’%ﬂ?fﬁﬁ%ﬁ?ﬁéﬁ’é dibenzo
ate; 3 cyclmetﬁaflnEanbsehi&y&s Beﬁr@&em:ﬂ@mﬁdﬁhbeﬁiﬁlaiﬁ t&@ﬁnlwwl&ocyﬁe&&é&ﬁnh 2fkenylene
dibenzoate; 3,5- dchcI hen dlbenzoat clohe ent henylene
dibenzoate?%" cycl%p?é"hty (;Tﬁ tr.ﬁ%ﬂﬁ@qﬁé%%%‘ﬁaﬁe} ?Lag‘yﬁ nﬁ%%}e Qi ]1 e
5-cyclopentylisiphenyiled, 4editidrdibenizoate; 3 Idyclohetiyd - branrethyld ,ﬁmhemylémﬁtdﬂhbriz,’bate 3
-cyclohexy RZoAt e dihenzoate;
3- cyclohex;%ézéi %z%%%ﬁg Qﬁ%%%%}%&ﬁelﬁ %%%gcgﬁ 9u%§§£§%f%y% %%%%ﬁé}enqeg
dibenzoate™Bi%&yclohexy1-5-isobuty1-1,2-phenylene dibenzoate;
5-tert-butyl-3-cyclohexyl1-1,2-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-y1)-1,2-phenylene dibenzoate;
5-cyclohexylbipheny1-3,4-diyldibenzoate;5-methylbipheny1-2,3-diyl dibenzoate;
5-ethylbipheny1-2,3-diyl dibenzoate; 5-propylbiphenyl-2,3-diyl dibenzoate; 5-
isopropylbipheny1-2,3-diyl dibenzoate; 5-butylbipheny1-2,3-diyl dibenzoate; 5-
isobutylbipheny1-2,3-diyl dibenzoate; 5-tert-butylbiphenyl1-2,3-diyl dibenzoate; 5-
cyclopentylbiphenyl1-2,3-diyl dibenzoate;




5-cyclohexylbiphenyl1-2,3-diyl dibenzoate; 5- (2,4,4-trimethylpentan-2-yl)bipheny1-2,3-diyl
dibenzoate; and/or 3,5-diphenyl1-1,2-phenylene dibenzoate. [00104]The present disclosure provides
another composition. In an embodiment a substituted phenylene aromatic diester of the structure (ll) is
provided : wherein 12.1-R14 are the same or different, R.2 is an alkyl group having 2 to 20 carbon
atoms and each of the other R groups of R1-114 is hydrogen. Each of R5-R14 is selected from
hydrogen, an unsubstituted hydrocarbyl group having | to 20 carbon atoms, a halohydrocarbyl group, a
halogen, a giligen-containing kyshedadin greupoans trbiRatenmiheteafdmash AidlR2viRALKand R12 s
simultaneously not a t-butyl.group. [00105]In an embodiment, R2 is.selected from.of a t-butyl group
and 2 2.4 4 A OSH  o U ATPA F HE L BT i B SRR sl
group havirgi teitleasibmtatamsiorea hadisgetialiomi0@bedidly. ari benpodaseftneashndftRd and R12
is methyl gr. 0] .- RG, - - i .0 In an

yig \gﬂf?:}?%%%%%ha Ju@sﬁﬁu@g 1'3281» Bejn}'lg%?%lggtgr 0'? }éo.#é&%}é?@g&@ﬁ%& Ja?%e]ast (?:%glog _R14is

embodiment, eac R7 and RI2 is fluorine o orine. Each R11, an

hydrogen. 803091 Hitstené et iisesostiiecfovitie srdtothes BomMpeshivmrmannehiisodipaeind a

substituted phenyenea fig,digsterpbdbgstructure (1) is provided: wherein R1-R14 are the
same or different. Each of RI, R3, R4 is hydrogen, R2 is a hﬁ/drocarbyl group having 1 to 20 carbon

atoms. At [d4&Une of R afp e AmEBg et aral pritiarfish sEuBiifalfHyArbéarBWoRsup having 1
to 20 carbobeatomANbiCH BravORIONaNRhbeisstiubectwilh) halpgestsiicen: ar andalkagegroup. Each
of R5-R.5, R8-R11 and R13-1114 is selected from hydrogen, an unsubstitute@thdrocarbyl group
having 1 to 20 carbon atoms, a halohydrocarbyl group, @ halggen, a silicon-c Eaining hydrocarbyl

group, and combinations thereof Ay .
Ay Ag
Ay
[0052] The second aromatic acy! halide may be a benzoyl halide of structure (II[)

wherein a substituent other than A; (A; 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 Ryo-Ry4 mate. For example, the reaction may yield a substituted
1,2-phenylene dibenzoate wherein R; is not the same substituent as Ry and/or Ry is not the
same substituent as Ry,

[6053]  In any of the foregoing processes the aromatic diol may be a
dihydroxynaphthalene. The dihydroxynaphthalene may be substituted or unsubstituied.
Similarty, the carboxylic acid derivative of any of the foregoing processes may be a
naphthoy! halide. The naphthoyl halide may be substituted or unsubstituted.

[66G54] 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 prodoces a 1,2-phenylene

dibenzoate of the structure (I1):

14



[00110]In an embodiment, R2 is an alkyl group having Ito 20 carbon atoms. [00111]In an embodiment,
each of R7 and R12 is a halogen or an alkyl group having 1 to 6 carbon atoms. [00112]In an
embodiment, R2 is a methyl group. Each of R7 and R12 is a halogen or methyl group. The remaining
R groups are hydrogen. [00113]In an embodiment, each of R2 and R4 is a methyl group. Each of R7
and R12 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 (ll) is provided: (II) IRI3 R7 Wher%in Rl;l2:214 are the same or différent. R1 is an
unsubstituted hydrocarbyl group having 1 to 20 carbonatoms. R2-R4 are selected from hydrogen, an
unsubstituted hydrocarbyl group having 1 to 20 carbo WS, a halohydrocarbyl group, a halogen, a
silicon-containing hydrocarbyl group, and combinﬁ%ioneofPEach of R5-R14 is selected from an
unsubstituted hydrocarbyl group having 1 to 20 carboryatorgs, a halohydrocarbyl group, a halogen, a
silicon-containing hydrocarbyl group, and combin iofts theréofFf00115]The present disclosure
provides another composition. In an embodiment, a substitutediphenylene aromatic diester of the
structure (ll) is provided: wherein RI-RN aré Fame o ’afffel ent. R2 is an alkyl group having 2 to
20 carbon atoms. Each other R group of RI-R44shygrogen-Eachaf R5-R34 is selected from
hydrogen, an unsubstituted hydrocarbyl grolip having I#e 20 ca rbon‘atoms, a halohydrocarbyl group,
a halogen, a silicon-containing hydrocarbyl group, ‘@nd combindtions thereof. R2, R7, and R12 are not
simultaneously a t-butyl group. In other words, gen R2is a t-bugyl roup, R7 and.R e not a
1-butyl group (or W@W’ﬁﬁi‘é&"t-ﬂﬁti‘}?eg?@aﬁ,oﬁé\{ ISEFEH 2 4% RO gcf%%ﬁ groupt of "g{‘i RI2isa
t-butyl groupeRBeandfR Taredmitz HaytyEgebud)R 1601 iGi pramagnbobérhedioginuctore {iffhiacludes R2
that s ethyl agd each of Re-RAd is hydiogem J90L71In an,emediment; Styciyig dhdpclydes R2 that
is t-butyl and each oPhS- 14

dihydroxynaphthalene. Each of Rs-Rjs is hydrogen. In another embodiment, the
dihydroxynaphthalene is a substituted 1,2-dihydroxynaphthalene. Each of Rs-Ry is
hydrogen. In an embodiment,-at Jeast one R group of Rj-Ry4 that is not a part of a C¢
aromatic ring is not hydrogen.

[0055] In an embodiment, the process includes reacting an unsubstituted or a
substituted 2,3-dihydroxynephthalene with an aromatic acyl halide and forming a 1,2-
phenylene dibenzoate of the structure (FV) below.

av)
Rez O Ra
Ry Ry Q Ry Ry
Res Ry
o o) Rs
R‘H
Rip © C Rg
[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 unsubstitated 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-Ryg is

selected from an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a substituted

i
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is hydrogen. [00118]in an embodiment, structure (ll) includes R2 that is 2,4,4-trimethylpentan-2-y1 and
each of R5-R14 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- 1,2-phenylene dibenzoate; 4-butyl- 1,2-phenylene dibenzoate; 4-isobutyl1-1,2-phenylene
dibenzoate; 4-cyclopentyl-1,2-phenylene dibenzoate; 4-cyclohexyl-1,2-phenylene dibenzoate;
4-(2,4,4-trimethylpentan-2-y0-1,2-phenylene dibenzoatc; and/or biphenyl-3,4- diyl dibenzoate.
[00120]In gryérmizobinartvhevirgriote 3 RardRY arensubstitlkedy FEaokpdiaviasdbistifiitexBogroups of
R1-R4 is sg}g&;g%f}g an unsubstinited bygracarbyl group having 2 to 20 carbon atoms. R1 is not a
tertiary alkyl grop. 1001211 The present disclosure provides another composition. In an embodiment,
a substitutd845f&nylene Bromatietpésnsnis HroviieacsThanslgstitursaing -ghe )R gsthatic diester

has the strugtidreeH) belown (89122 inRe4 aretharsane.andifierentifdachef Binie, R4 fs hydrogen.
R2 is a hydrocarbyl %goup havirk% 1 to 20 carbon atoms. At least one of R7 and R12 is a halogen. Each

of R5-R6, RESRMIENS SiPrIzeais 0f Tacsbineiug §adiiRMrogen, an unsubstituted hydrocarbyl group having
1 to 20 carbon atoms, a halohydrocarbyl group, a halogen, a silicon-containing hydrocarby’group, and
combinations thereof. [001231In an embodimerft =i
are bonded to the phenyl groups at substitugdnt

embodiment, R2 is an alkyl groug.haying 140 2
and R12 is a halogen. In a further e
an embodiment, structure (II) inglude:
R-group of R1-R14 groups is hyd?oge .

[6058]  Inan embodiment, the 1,2 dihydroxynaphthalene may be selected such that Rs
and Ry are the same or different and each is selected from hydrogen, an unsubstituted
hydrocarbyl group having 1 to 20 carbon atoms, 2 substituted hydrocarby! 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-Ryq 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. Inan
embodiment, a process for producing a diester is provided which includes reacting an
aromatic diol with a naphthoy! halide under reaction conditions. The aromatic diol and/or
the naphthoy! 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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[001271In an embodiment, structure (I) includes R2 that is t-butyl and R7 and R12 that are chlorine.
Each other R-group of RI-R14 groups is hydrogen. [00128]The disclosure provides another
composition.In an embodiment a substituted phenylene aromatic diester is provided having the
structure (II): wherein R1-R14 are the same or different. Each of RI, R3, Rel is hydrogen. R2 is a
hydrocarbyl group having 1 to 20 carbon atoms. Each of R5-R14 is selected from hydrogen, an
unsubstituted hydrocarbyl group having | to 20 carbon atoms, a halohydrocarbyl group, a halogen, a
silicon-containing hydrocarbyl group, and combinations thereof At least one of R5-R.6, Rei}11 and
R13-R14 is selected from a C1-C6 alkyl groap, ahalogen, and combinations thereof [00129]In an
embodiment, only atoms selected from C, H, £
substituent points R1-R14 of structure (I1). [0
20 carbon atoms. [00131]In an embodinten
embodiment, each of R3, R7, R10, and R] 3thy
includes each of R2, R7 and R12 as a yl gro p. kEach other R group of RI-RR is hydrogen
[00133]In an embodiment, structure (H) ingfuded (tha is t-butyl group and each of R7 and R!2 is a
methyl group. Each other R group of R1-R14 is hyd'rogen [00134]In an embodiment, structure (1
includes R2 that is nd eac{; 7and R12is a dlmeth lamino gr up, other R
group of R1-R14 i ﬁf‘y g@ﬁo%%olgﬁ‘]lﬁl@ﬁ S(r:‘h% A R (e sz?(éu me cﬁﬂ%uéjs %Z%Eh at is a(t butyl
group and eaﬁhodirﬁea}eandﬂ)i% iHa Gkrnﬂﬁmkmmng group. Each other R group of R1-R14 is hydrogen.
ot YRR e mpiee BN HPRIed hdAneMengARNRARIL BRldRn « o

3-ethyl-1,2- lene d enzoate propyl-1 ene di enzoate 3-isopropyl-
naphthoyl halide under reactmn conditions and forming a 1 2—phenyiene dibenzoate of the

J

{0062] In an embodiment, the process includes reacting an aromatic diol with a 1-

structure (VI).
(VD)

naphthoy! halide and formmg a 1,2-phenylene dibenzoate of the structure (VII).

(VID)
O : O
R
[0063] In an embodiment, R;-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, 2 halogen, and combinations thereof.
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1 ,2-phenylene dibenzoate; 3-butyl-1,2-phenylene dibenzoate; 3 -isobutyl1-1,2-phenylene dibenzoate;
3-cyclopentyl-1,2-phenylene dibenzoate; 3-cyclohexyl-1,2-phenylene dibenzoate;
3-cyclohexyl-1,2-phenylene dibenzoate; 3-(2,4,4-trimethylpentan-2-y1)-1,2- phenylene dibenzoate,
and/or biphenyl-2,3-diy1 dibenzoate. [00137]The disclosure provides another composition.In an
embodiment, a substituted 1 ,2-phenylene aromatic diester of the structure (Il) is provided: _
wherein R1-R14 are the same or different. Rl is not a secondary alkyl group or a tertiary alkyl group.

Each of R1gpghR4 is selpatpehiomsaihambstitutes.alkubaraundiaming2RyaR ephammatems, an
unsubstituted alkef%;al} roup havin%z to 20 carbon atoms, a halohydrocarbyl group, a halogen, a

silicon-cont&ihig* ¥LPBYPG I AP AR ESIBIFR SHERREE Each of R2-R3 and each of R5-R14 is
selected frquasspdrogen Innsubstbidiactiy drocarndsgraispihading:ditorRe, cathol: atotitichg a

halohydrocarbyl group, a halagen, a silicon-containing hydrocarbyl.group, and combinations, thereof
(00138]In o O o R R T T B et o T AT T o e g an
em bodimeram@mhﬁcuno@(it& inafociedil IacRBpaldc!rR#i‘eadmﬁo‘ﬁ/hiﬁh eim@mmhgdipyh‘grdwmﬁaﬁh of R2,
RS R9 and (AGR1Iydraden JORMOINON Imina Rmnies.AlslalicohRR lRGL dphenyiene

dibenzoate include the following compounds as well as their derivatives 'with R5-12.)4 substitution(s)
as defined hfisire (Stestiisl neatipsubs tppdinydah < dibahg ottt Btntawhy fosuprepgr Ptherghgnylene

dibenzoate;, 3 uius G FeHYr: 2-pReRY (BBe &liDeBzRalEn3-150R Wy kB Woaihy ik Rurhemdane
dibenzoate; 3-cyclopentyl-6-methyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6- methyl-1,2-phenylene
dibenzoatel 4 aHsRAbIpHe Ry Bl PHBEITS ot S BIRBIRAN ST Jhe yRAR i 2 63dethe
3-ethyl-6-peapyhtt, 2phenite g dibe dzaadey S tthad5-i Sapmpyin e phenyiefediben zaatests

3-butyl-6-ethyl-1,2-phenylene dibenzoate; 3-ethyl-6-isabuty1-1,2- lene dibenzoate; .

T oycropent B IR R A Sy Bt S 7 e s ddhzoate:
4-ethylbiphempla2s8Hiiyd atidenzoate; 3,6-dipropyl-1,2- phenylene dibenzoate;
3-isopropyhGgprary1-1.3;phenylens. dibenzoatess:nuds0:nionvbstiar RRAMSAG IRR0AqALE:
3-isobuty1-%§-%@r py_l-l,érﬁor%r%%gﬁ%e??ﬁigéen%ﬁg%;%g-%yclop%%ﬁ%-%-%rép§1-1,2-phentyl'ene‘dibenzoate;
3-cyclohexyatgrprbpyarid fopHispiykihe diserridans fheprupyitisernsubsausni ametisodie) as
3,6-diisopropydiied-RRRRyepS-AiRRNZaale; 3rhuhd:GlearraryludnZap he aiane.AitGN7 aatssen-
3-isobuty1-6-iso,propél-l,2-_ph.enylene‘dibenzoate; 3- cyclopentyl-6-isopropyl-1,2-phenylene
dibenzoate BB BRSO RISHOTAE SOHREHER b SRR AGLBH RS MiBIER TS dfy 1
dibenzoateadfrdibtibliinZnpiBnylesesgiedirioate; 3-butyl-6-isobuty1-1,2-phenylene dibenzoate;
3-butyl-6-cyclopentyl-1,2-phenylene dibenzoate;.3-butyl-6-cyclohexyl-1,2-phenylene dibenzoate;
Pl A et b R e b e b
3-cyclopentyqu6-isebuty] - N2abhsetiyte aeadiblenzd ate 1 Bleysibhaxy fob dsobigtyd h@ipemple re
dibenzoate; 4-is: ip -2,3:di j oatey, 3.8-dicyclapentyi-1 2-phenylene dibenzoate;
3-cyclohex§{§?§?§§%&en§ﬁ%?{% pgﬁtg%%ﬁlbgﬁg%éénzoatg;ﬁgclopengl i heny1-2,3-di§)/1 di§énzoate;
3,6-dicyclohssprarbpnp Ry e nstbitbe b &Ry aoakmmﬁ@%yrbﬁs%yinz%f%ﬁ%rd%%aﬁéﬁa%/or
3,6-phenylyl.24 RhenyienssiReRzoats- 49%bdd ijagadisclosure provides another composition.In an
embodiment, a substituted 1,2-phen%élene aromatic diester of the structure (ll) is provided;

‘wherein R1I¥48! are the 8affe TREMERSHE E4EN DT BE REPGHPRASIQSE T o %ﬁ?&?‘fiﬁroup
having 2 tor2@®anganraionas, godalkeyhotupdudingduia, 2Qearban aigmsiua hadhldgdragasbyl group,
a silicon-containing.hydrocarby] group, and combinations thereof. Each, of R5-R14 is selected from
hydrogen, gﬁ%%“gg%%ﬁ?été’(? ?ﬁ% ocar dﬁl é)[rlgu%eﬁ%\ﬁnél f’tcoofagcgr r%lﬁ'at(%r%%l? 3 ﬁ%ﬁ%r&%ﬁ%ﬁ group, a

halogen, agibdoct-(foma.mm@idmidrerwjﬂuyi gm}apinelndecombmanimnfs theifwofo]BeiAR [Pmoapdarabodiment,

each of Rl B2, and Ré: s sde'a&‘f%?emom;aﬁ]ké}&ﬁgﬂmgy'%&&%&0&%@9%&9%@%5@9y' group

having 2 to 20 carbon atoms, a halohydrocarbyl group, a'silicon-containing hydrocarbyl group, and
combinatioASHEHEBE [T 4GS ancsibbomiEAtiREE Iy grbgeRtieaphesr IR ZreheiR 4188 ¥ ected

from a hydrecarRan S5 URNAWAG A0 AR FAERO arax&@m&ﬁ@@éa,%&%ﬁeaﬁg Réisanadal tekiamaalkyl
group. Each of R5-R14 is selected from hydrogen, an unsubstituted hydrocarbyl group having 1 to 20
carbon atofi¥, SPRAIGAYR LR PET8LiBEa halogen, a silicon-containing hydrocarbyl group, and
combinatiof@gsgreof [0QddAiN@Blinmitiyo-exarivelescobsuibebiensubiiitntedil Ryphidaydine dibenzoate
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include the following compounds as well as their derivatives with R5-1214 substitution(s) as defined
above: 3,4,6-trimethy1-1,2-phenylene dibenzoate; 3-ethyl-4,6-dimethy1-1,2- phenylene dibenzoate;
4,6-dimethy1-3-propyl-1,2-phenylene dibenzoate; 3-isopropyl-4,6- dimethy1-1,2-phenylene
dibenzoate; 3-butyl-4,6-dimethy1-1,2-phenylene dibenzoate; 3- isobutyl-4,6-dimethy1-1,2-phenylene
dibenzoate; 3-cyclopentyl-4,6-dimethyl-1,2-phenylene dibenzoate;
3-cyclohexyl-4,6-dimethyl1-1,2-phenylene dibenzoate; 4,6-dimethylbiphenyl1-2,3- diyl dibenzoate;
d-ethy-3.6-gmefhy1-1 2rgbendenc dhenaeals Rtk 6-melbvdzbanRbandenpdihenroate
4-ethyl-6-methyl-3-propyl-1,2-phenylene dibenzoate; 4-ethyl-3- isopropy1-6-methy1-1,2-phenylene
dibenzoate PBeprigicRmyie hissn tie-FrEHRHD dpepyate;
4-ethyl-3-isobuty1-6-methyl-1,2-phenylene dibenzoate; 3-cyclopentyl-4-ethy1-6- I
methyl-1,2-phenylene dibenzoate; 3-cyclohexyd-4-eflayl-6-methyl-1,2-phenylene dibenzoate;
6-ethyl-4-methylbipheny1-2,3-di yl dibenzoate;_ 6idimethyl1-4-propyl -1,2-phenylene dibenzoate;
3-ethyl-6-methyl-4-propyl-1,2-phenylene dibe :@ B-tethyl-3,4-dipropyl-1,2- phenylene
dibenzoate; 3-isopropyl-6-methyl-4-propycl-1,2- enylene %iibenzoate; 3-buty1-6-
methyl-4-propyl-1,2-phenylene dibenzoatés yi-6=methyl-4-propyl-1,2-phenylene dibenzoate;
3-cyclopentyl1-6-methyl-4-propyl-1,2-pheny
methyl-4-propy1-1,2-phenylene dibenzod pylbipheny1-2,3-diyl dibenzoate;
4-isopropy1-3,6-dimethy1-1,2-phenylene-sipen ~3:etf IRE4-isopropyI-6-methyI- 1,2- phenylene
dibenzoate; 4-isopropyl-6-methyl-3-propyl-1,2-plienylene dibenzoate; 3,4-
diisopropy1-6-methy1-1,2-phenylene dibenzbate; 3-but}l-4-isopropy1-6-methyl-1,2-phenylene
dibenzoate;3iigobuty1-4-j yl~6- -1,2- ibgnz gCE ?’%E? -4-
isopropyl-é@ﬁ yI-1,2-m%%’fg%éI(?l%%%%%&%?c%%lo %%%%4-%(?5%{&%6?%& I?%%-u%hoernaylene
dibenzoate iBtigoprdpy e thyibiph EnyndRs- tiyaleisd fromtan ansueyiiziel dietigm bavipaenylene
dibenzoate; 4&925%?@5%%@;%@59%&%%&&@% Q@%‘K&ﬁ!@ ﬂt@ﬂ%ﬁﬁi@ﬁ&%@d@é&%ﬂ' 1
,2-phenylene dibenzoate; 4-butyl-3 -isopropyl-6-methyl- 1 ,2- phenylene dibenzoate;

3 4-dibuty 1 BoHRethiDEETh e A SHEERDA SRSrachiig) SrGuB iRty £osbinatinns thsrptfefachal
dibenzoate r4:putyhd-Rydpue stykiBdnoHydrdgehenylerawdiiendasigocarbyl group having 1 to
4-butyl-3-c %Joh xy1l-6-methyl-1 2-phenylene dibenzoate; 4-buty1-6-meth -3-§ 4,4-

uimethylpe%ﬁ aﬁ%%’f%ﬁfofﬁ’-%hg%%#g%?géi 8‘5%@?%%[%3‘?—’ -r?%é: H)’/ 1?%%%%%// e %idi yl dibenzoate;

4-isobuty1-H872imethy 1Th-whenipenemibdgogte; 3 etsyhskds binetyl 6fere thy b, 2k mydepe
dibenzoate; 4-i - -3- -1,2-phen ' RV RTINS e
isobuty1-3-}ls§gé)§%g;¥l¥?-€net )ﬁglj?ﬁ%‘?ﬁﬁgl}e%gﬁgnﬁéﬁzgﬁgﬁﬁiﬁgﬁfﬁg-grzigt’h?/l-EZ-Pghenylene
dibenzoate bSnd diigsb At Festhbanded ishers/ he dibaRceeE Stegicibpetiya=Th bond. A

isobuty1-6-mgthylrl2anReaysepe dinrpd aaian3rexsiabexydrsisanvi«apnethdoloatahenyigne
dibenzoate; 6-|sobuté1-4-meth Ibjpheny1-2,3-diy1l dibenzoate; 4-tert{-butyl-3,6-

) ylbjpheny 6
dimethy -1’31 AgRSR AR5R R285RH; 18- FePhEit) P8 ds) BESRAKYPR, SPHEN R M RBKH F85ree
4-tert-butyl-fiomethite3romyl (-2 tenyle ne dikiany abdg; ddesihidtybad-inopio pyikr tnaiidyl
1,2-phenylene dibenzoate; 4-tert-butyl-3-butyl-6-methyl-1,2-phenylene dihenzpate;
PR TN R S el b TR RS
,2-pbenylerodiiendedte;tirte dthatyiBeryaimheioie6 thastthyl 4 2Hihemvlene dibenzoate; 4- cy

ey SO P B PN L ks o

3-piopyl-1,2-phenylene dibenzoate;
cyclopenty Pawiséirdby Pienmetsisties Aishbpileme riidn Rodte; S Bitigaue-Eklopenty1-6- methyl-
1,2-phenylqggsiipenzoate;4:c\eleRanikic 9o Byl Bmethynlddsphenyiens dinenzoaitnent,
3,4-dicyclopentyl-6-methyl-1,2-phenylenedibenzoate;3-cyclohexyl-4- :

cyclopenty £ty 4 P RerftelidiBEtFoate: 6-cyclopentyl-4-methylbipheny1-2,3-diyl
dibenzoatej@bryriohexyk:3ibetitraimeht 1 12-Rhenyikrietibpazode v eyelcneoikyd ety -6-
methyl-1,2- lenedibenzoate;4-cyclohexyl-6-methyl-3-propyl-1,2-phenylene dibenzoate;
4-cyc|ohexﬁ@§iopropy %%Sﬁ?ﬁéﬁ%ﬁg %y e‘??ewdiﬁgﬁzgﬁfé;%ﬁ%%%?m { Ey&ocar%y% Erodp
cyclohexyl@vmethyd 2(Pcpipenylienms.dibenzoate; 4-cyclohexyl-3-isobutyl-6-methyl-1,2- phenylene
dibenzoate; 4-cyclohexy1-3-cyclopentyl-6-methyl-1,2-phenylene dibenzoate; 3,4-
dicyclohexyl-6-methyl-1,2-phenylene dibenzoate; 6-cyclohexyl-4-methylbipheny1-2,3-diyl
dibenzoate; 2,5-dimethylbipheny1-3,4-diyl dibenzoate; 2-ethyl-5-methylbiphenyl1-3,4-diyl dibenzoate;
5-methyl-2-propylbipheny1-3,4-diyl dibenzoate; 2-isopropyl-5-methylbiphenyl3,4-diyl dibenzoate;
2-butyl-5-methylbipheny1-3,4-diyl dibenzoate; 2-isobutyl-5- methylbipheny1-3,4-diyl dibenzoate;
2-cyclopenty1-5-methylbipheny1-3,4-diyl dibenzbhte; 2- cyclohexyl-5-methylbiphenyl1-3 '4-thy!
dibertzo ate; 3 ,4-phenyl-6-methyl- 1 ,2-phenylene dibenzoate; 6-ethyl-3,4-dimethy1-1,2-phenylene
dibenzoate; 3,6-diethyl-4-methyl- 1,2- Phenylene dibenzoate; 6-ethyl-4-methyl-3-propyl-1,2-phenylene
dibenzoate; 6-ethyl-3isopropyl-4-methyl-1 ,2-phenylene dibenzoate;

2_hiitvil-A-athvil-A-methvl-1 2-nheanviene dihenznoate: A-athvl-2_icaohiitv/1 -A-methvl-1 2-nheanvienea




propylbiphenyl-2,3-diyl dibenzoate; 4-cyclohexyl-3-methyl-6-propyl-1,2-phenylene 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-butyl1-4-cyclohexyl-6-propyl-1,2-phenylene dibenzoate; 4-cyclohexyl-3-
isobuty1-6-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-
propylbiphgay?7R,3-diy1 wikeaamigingdm ethy Rogpsap\dbiRbhany ha, 4-diyla dipdozeate;an alkyl
2-ethyl5-propylbipheny1-3,4-diy1 dibenzoate; 2,5-dipropylbiphenyl-3,4-diyl dibenzoate; 2-
isopropyl-@zpéég R %%Jé}ﬁ,?@ %4/(35 @f%lrl%sénzoate; 2-butyl-5-propylbipheny1-3,4-diyl dibenzoate;
2-isobuty 1 B{8jpylbiphényi-Subatijhait eado afeR 2y Rpénsylbdtedofopy Ibighényak3 gy,

dibenzoateg 21¢yclohgxyd:R:RropubinhemlA A Shivl aibenzoale ARHOLy 4 C1-Cy alkyl
3,4-diphen;l}f-ig%ropyl-l,Z-f)ehenylene dibenzoate. 1001451 Another comgog?t%grrlf iég pirovgic?egl;. In an

embodimenstoarsudtriidlaasneyriaitng parenive QErutable Strbetals lgyrunsdvrbes methylwherein
R[-12.14 aighe sprae,oridifiersninbren, ool Rad ispeleciadiom pvdrgaib R egesiiuted

hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl grou ,ahal‘%%gn, %g X
silicon-conffitgHAdré ‘}Wﬁﬁeﬁm“géﬂwbiﬁﬁt%ﬁg‘?ﬁg% digiefiagt GRS BRRE-Ro!dffferent than
its respectiyg-Bl iR 14smupte-. {@ab464n an embodiment, at least one of R1-R4 is substituted and is
selected fr unsubstituted rocarbyl group havi to, 20 carbon atoms, a suhstitute
hydrocarbj@ﬁjp havin nﬂgrﬁgggr&%%’, %ng{gfﬁg{@glgﬁ%&%&ﬁ&% rnfn ré)su igﬁlal? Lﬁ%a\‘ﬁded. Inan
embodimeiit,ad-bubstigtgel @admyféhe &mnddﬁc%lie'st@w@qg@vided with the structure (IV)‘ below. (1V)
[001481R5;&&(§§1@Je the same, QL ditaeOE SAGAGL RinR4ARITHE-RIRS eleaigddramdautingen, an

unsubstitu drocarbyl group having 1 to 20 carbon atoms, a substituted hydrocarbyl having 1 to 20
atoms, a hakstipd reedybyRgrBupné Rafdgénh¥lEigesn-containing hydrocarbyl group, and combinations

thereof [007gfglin an emboglinsmh&R¥R %ﬁb'ﬂ:%f(f?, iRéhaes Rsh dArhat isatiydrogendsan
unsubstituted hydrocarbyl group. In a further embadiment, the hydrocarbyl group is an alkyl group.
[00150]In aﬁ%ﬁﬁ@l%éﬁ&%ﬁﬂﬁlﬁﬁpaﬁﬂcﬁﬁw&&@ﬁ? el B fhus iR EEREE or different. At least

one of R5-Rigg1$ selectad frpsmpiitinsutbstitictact Mg rachidy grouef fayiRg tad’R cashomatyins, a

halohydrocarbyl grqup, a ha , a silicop-containing hydrogarhyl .group, and gombinations thereof.
R7 and R1%'§ %g%us}?ﬁwﬁlt%r{%%%glg gur%'etﬁ?/?%roo%%?ﬂ%ﬁfﬁé’r b%‘g%’g# Ohglné %%’tﬁ? 31%8“&6 when
R12 is a méthiybgeoup (and vice versa). [00151]The 2,3-naphthalene moiety may or may not be

substitutedtdﬂsgr]’ne

In an embodiment, structure (IT) includes R as a methyl group and Rz is a ¢
butyl group. Fach of Ry and Ry is an ethyl group. Each of Ra, Ry, Rs, Rs, Ry, Ry, Rug, Rut,
Ri3, and R4 is hydrogen.

[0084] In an embodiment, structure {({I} includes each of Ry, Rs, R7, Re, Ryo, Ry, and
Rjs as a methy! group and Rj is a t-butyl group. Each of Ry, R4, R, Rg, Ry, and Ry is
hydrogen.

| [0085] In an embodiment, structure {II) includes R, as a methyl group and Rj is a t-
‘butyl group. Each of Rs, Ry, Ry, Rig, Riz, and R4 is an i-propyl group. Each of Ry, R4, Re,
Rs, R“., and Ry is hydrogen. '

{06086} In an embodiment, stmctw.é (IT) includes R; that is a methyl group and Ry is a
t-butyl group. Each of Ry and Ry is an ethoxy group. Each of Ry, Ry, Rs, Rs, Rs, R, Ruo,
Rii, Ris, and R4 is hydrogen.
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embodiment, the 2,3-naphthalene moiety may be substituted with one or more C2 - C20 alkyl groups
or more than 2 methyl groups. In another embodiment, the 2,3-naphthalene moiety is unsubstitutedR1
and 12.4 are hydrogen). [00152]In an embodiment, each R group of R5-1214 is a non-cyclic structure.
[00153]Any of the compositions disclosed herein may include two or more embodiments disclosed
herein. [00154]Any of the' compositions disclosed herein may be made by one or more processes
disclosed herein. [00155]In an embodiment, one, some, or all of the foregoing compositions include no
substituent {87t ontaindmanaotiveineiro genciNeithiteigdes din Blakio subbritgeeis oifai active
hydrogen inglyde & hydrexyl greyR.ang, icarhslic acid arauPoNes wisinglofeosnd Ry any
particular theory, it is believed that the active hydrogen(s) may react with TiCl4 and/or other catalyst
component8duaiiReatalysiegifthesis and impair the performance of the resultant catalyst. It is also

preferred tqgugaimize theynwmaResahRIBCHR- AR AINBIGIALPR INHResRImEEA stlptiheRSisl is
believed that extra electron donating group(s), may paison gatalyst active sites. [0Q156]The present
compositiofid TR Rﬁ){b%%r‘é ‘gr% g%@ﬁﬁ%ﬁf@%sﬁ%?eﬁ@%ﬁﬂ%@ggﬁ%’%ﬁ %P%Eght ,
substituted phemdaeiatgdragiendiester(s) may be used in procatalyst compositions and/or catalyst
compositio the polymerization of olefin-bas I IS, FOr ex lg..th substituted
phenylene gﬁr%fér%fgtic dieglfle??sffn%gé? grgkse[?g\é}r gﬁlﬁ tglré{ng%i%esé%t%%ﬁ %\“%Eﬁea d%ﬁ%ﬁi‘ﬁ;ﬂféﬂ% electron
donor in a ZiegidreNenta EathlpstRystéR. Provibiomioktiieprebesh stibstittted pieniiede. dkomatic

diester(s) iq{?gtﬁgx%ﬂyﬁggmﬁ)%jggé&ageously enhances catalyst stereose!ect@vity and catalyst activity.
Catalyst systems 'which include the present substituted henggne aromatic diester(s) advantageously

produce oldfifi28hsed polyierE peAENSHEOTEARIB A &P thatdn s wisrmred&nidtecular
weight distrlysian.ang. highrcataly sha®t]yity anl QRSMy. afdbiecubstitytrg RReRYRARaMAtic
diesters disclosed herein may be a component of a procatalyst composition and/or a catalyst
compositioris WS ELEMITTES: patent Application No. 61/141,902 filed on December 31, 2008,
(Attorney Dipoiget No. 67%P:4) cthsodittieat carientofiiyhichitiRotiporate chbthyb fpoepeedBrésa
[00159]DEFEINITIONS [00160]Allreferences to the .Perigdic. Table of Eleme rei all refer to
the Periodit“%tﬁ%gooflﬁie %nll%rl&@ pﬁet%gh% and Icso?oyc/?rl%)ﬁ’t%ed%%ntR%%rﬁ?%%’%%gfﬁfﬁ’so, any
references RaGrougd 8 Gybugostrall be to the Groups or Groups reflected in this Periodic Table of
the Elemenfggysing the IRAG Syem-otaumberingarauesrIRSS staatictbe.contians dmplicit

from the context, or customary in the art, all parts and percents are based on weight. For purposes of
United Statt8yigtermysrasnet dhBse&uidhts s1hRy pateritigine sicpplicasiot, Br fubRsafiontteferenced
herein are hgrehy, ingemeQratedissgference in their entirety (or the equivalent US version thereof is so
incorporated by reference), especiglly with respect fo.the disclosure. of synthetic technjques, definitions
(to the extem‘ﬁél inconsf&éﬂ?%?lﬁ%ﬁ?’&efﬁﬂﬁ@ﬁ%@d@l’ifggeﬁ(g‘e%# tahd Iggq}nlﬁﬁrﬁ%%é%%ési% the art.
[00161]Thetteiim] "eonprizicy of &R dedRiisds thereoFienof Mtdndetthextledwthe presence of any
additional ¢ nent, step or procedure, whether.@t nat th is. i ' erto
avoid any dou @all com%o%?t?%%%?g%@ds\%%%fn ﬁoﬁ%{%}%%eig?fﬁte%ggn%‘%%ﬁr%&%%ggrlfr{:%g/g(ignclude
any additiondiuadditives, dtiolvahR-orsbRnpbum trilimethesth grmsric Bradthé Reides Bnldss Bialed to the
contrary. InI&O(;, gssf{lgbgnt@m,i's' %%Ié'gg essentially of' excludes from the scope of any succeeding
recitation any other component, step or procedure, excepting those that are not essential to
operability. [IPA&Xerm "c ABPO i SEUCHHY @%ﬁ%t%t’é‘ﬁtd? prockyl B eEpGfally
delineated aulisjedrolpe 19KR cOK, WAIERS, StAledatheoMBeaEierS S0 theisier mRMRerrinRiyidually as
well as in any combination. [00162]Any numerical range recited herein, includes all values from the
lower valueltts fhe GppdrvZRERwM HEYEHEMs of one unit, provided that there is a separation of at least
2 units betweesspny lowai maksebadidnany siighera/dl)enchsianioxampie; ihéthystatep dihBihe amount of
a component, or.a value gf a ¢ gsitignal or a. ical property fey example, amount of a
blend com&é%‘gﬁlt,gg%‘fpén%%: eor%rggra é%ﬁzrﬁse?t ?ﬁ%&ﬁ%@ é%& twgégﬁ{b PRy KRR RAE

Ru), R] Is R13, and R14 is hydrogcn.

- [66STY In an embodiment, structure (IT) includes R; that is a methyl group and Rs is a
2,4,4-trimé‘£hy1pentan—2—yl group. Each of Ry, Ry and Rs-Ry4 is hydrogen.
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and 100, it is intended that all individual values, such as, 1, 2, 3, etc., and all subranges, such as, 1to
20, 55 to 70, 197 to 100, etc., are expressly enumerated in this specification. For values which are less
than one, one unit is considered to be 0.0001, 0.001, 0.01 or 0.1, as appropriate. These are only
examples of what is specifically intended, and all possible combinations of numerical values between
the lowest value and the highest value enumerated, are to be considered to be expressly stated in this
application. In other words, any numerical range recited herein includes any value or subrange within
the stated r, Numetical ranges have been recijted [ erejn, c index, melt
flow rate, a@g go%her prog%r%flegfn[% 63]The gpﬁg%ﬁelﬁﬁﬁéﬁfﬁfﬁ]‘q@%@%%"‘ggi%ﬁ?s%d%h@%gn, isa
blend of twouylrpore pBhginefK-Stichnd BleRd inhywpgaay not be miscible (not phase separated at
molecular gyl Such ablend pavALmnRebRe PP asfsePRIateda Sl a-blendtMisnanmay not
contain one or more domain configurations, as determined from transmission electron spectroscopy,
light scattedih§{%tay scattering, and other methods known in the art. 1001641 The term "composition,”
as used hefgingicludespmixtivaihapataridiewiichisammpisadhe RomEPRItaN 2aaWelkaspeaction
products and decomposition products formed from the materials of the composition. [00165]The term
"polymer” IS R LISA SRR EBHE BFBFNY4 by polymerizing monomers of the same or
different tygeei®glymerTinslusies haracpshyeiars (i peliitersade pfdty ret K initepoihmegsyand so on.
The term "igﬁﬁ@&%gﬁ% mgﬁ?%%%llgolyam(%ﬁgg%reg@gdltdgeegolymerization of at least two types of

bt i . .
monomers or comonomers.”| tes, is nof fimite %o, copolymers (which usually refers to

polymers pfeftizd fromitwe differémeaypesustirodbrinsiydss eathoridimans RerpohiHeraqwieieh usually
refers to polymare ALeRAIEAPMANIR AITRICR] YRES QIIRONORETS RYEAEINOMETS), tetrapolymers

(which usually refers to polymers prepared from four different types of monomers or comonomers),
and the likdOJ§3b6] The'edtimidnerirEasdesp ol ristiehica JRTEPE oh LY Do RTEFAR form, a
majority wejght perseplipfanoisfipdai@anie gihylene-eiaopylent, loaredebtngitoia) weight of
the polymer, Nonlimjting examples qof olefin-pased polymers include ethylene-based polymers and
propylene-1588ep8RErs. 1 ‘i’é’ﬁgaﬁ%iérﬁg%ﬁ&age%g%%%& po1§’}§?é%‘“%§%‘é%%%§gl Klers to a
polymer thatisempiises a-majority-yeight ibseny oy melizet:pepylefiesnpormignithsed.on the total
amount of pol rizable monomer nd optionally, may compri lea )| ized_
comonome PRI EaB e e AT 2 e e B e 2

as use ers to a branched or unbranched, saturated or

unsaturategeydtinchyidroradon fatticdinibiinstling exampielswt slibapieatikyFravicaniitide, for

example, et -propyl i 2-Br LAl Vinyd. hbudnd-biiydni-uaty! tar
2-methylp?§%>%&e?é£¥%%§%s ﬁg)\%&?égﬁ’d gopibg%n%tomg.homwﬁbr% tenrm "substitut)ééi_ alkyl," as

used hereirn?8TErs G-t ls REatasdoibdd IRl OEbSRFvRe RyRIFoGARERE botiid to any
ca[)bon of ctlngb@#%ﬁi%irip@%gg rpﬁ,ﬁ%f{?pg:gr%gﬁﬁ@ as @mml ﬁ},l a;ﬁlfmbﬁ%]mmnrﬁr?ﬂy%eloalkyl,
substituted cycloalkyl, heterocycloalkyl], supstituted heterocyclo ogen roxy,
amino, phogéﬁ‘b‘i?,a‘éik(;’ifﬁh§' EOBo . A ?rﬁ’rfﬁ’%oa\%oﬁ%l fis ?ﬁ%%é%ta ?J%Pé%?g gﬁ?&l T Hikyls
include, for &isanapies; benizyty Lrifiethrdrhethibmyiehthe dikenf0ok7 OPFbdtk fmstédmyl - he-pheallvarein, refers
to an aromatic substituent whijc y be.a sin Lcen ol atig.{i ultip |Call which are
fused toget#;gr"?q‘lzr? ﬁ%d co%éﬁé%mqy%?ﬁ%g‘ %%%co%ﬁn@on g r%%%té@h Baslf-p 5’ rﬁé?f?&%%oé (%r\?/’?ene
moiety. Thepheophatic divgtepairay mehutidphérythidphighearitnacébpnzente:biptidmitdmony others.
The aryls h@y&&@@%&%@g@,@%mlm&m@ oggﬁm@ﬂgtn@w limitationgexamples of

the present disclosure will now be provided. [00172]1. Synthesis of 1,2-phenylene aromatic diester.

[00173]MethseA: KPPt 2sasbBEoiP Qets chelfydd Witth YalecRBrp s dibenzoate; 3.5-
dipropyl-1,2-phenylene dibenzoate; 3-isopropyl-3-propyl-1,2-phenylene dibenzoate; 5-butyl-

3-propyl-1,2-phenylene dibenzoate; S-isobutyl-3-propyl-1,2-phenylene dibenzoate; S-tert-
butyl-3-propyl-1,2-phenylene dibenzoate; 5-cyclopentyl-3-propyl-1,2-phenylene dibenzoate;
S—cyclohexyi~3-propyl—1,2-phénylene dibenzoate; 3-propyl-5-(2,4,4-trimethylpentan-2-yl)-
_1,2-phenylene dibenzoate; 5-propyibiphenyl-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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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 NH4C1/1N HO, 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 enpyl ichc e fugl ified by izatl | £f lid) or by
distillation inyvggjg\s?o agiel?ﬁ%gauﬁgggx EV%#[%B%d ;%é%%gﬁuﬁ%%@%m%ﬁoé %B{1 o%SO-mI

round-bottofYHRER tars RN e withenaRath of (s8bt trdserroryddid- PhsyiieRie (ibeazawtt; £0 equiv.)
and 50 ml atmsifyisnesphipste 2Thedflask s apaied:e, 0G iy igerwaies halhpapd Beyehiakide (0.14
mol, 2.0 equiy.) is added.dropwise. The reaction mixture is stirred overnight at room temperature. The
solvent is réth? VRS '%“Eﬂ}ﬁﬁﬁyﬁ‘ s‘f&%ﬁgyﬁéal{%&ﬁ@%o HPEreRiEr, ahtPTeRyricitetiove solid.
The filtrate ismeabhipdrsucCesSivehpheih]dG0dihtnidrt; N -RGiropatesirac Brinea; v deskaxerdNa2 SO4.

After filtrati ilfrate is.concentrated.to give the, crude pr ~Which is purified by recrystallization
i cthanol T SIe B ot TOD DS A e A T80 o SabLd oHaR ek ACeharaee e
4-tert-butylbeivieneropd-tidintendentol dibenreptah| S HelevicSoséprp}) 4 .2-ebeniy inbisdibthztriflate (1.05
mmol, 0.035 eqivy), And diLhiomnatbans4L0q M) T eaction Mixiie s SHLad,guernight at room

temperature The solvent is removed via evaporation under vacuum. The residue is dissolved with ethyl

acetate, anBivisSna kit Ssevgasdsersaigatcbiar st GdahapyTome Bibpiarataydr is
collected andrfriedpysisodiumpseiatacAltandiliation, thedilraters aonsentiairdifhegrude product
is purified by recrystallization from e:EyI theér aréd hexanes. t[%g)17?(3]JFI(\5/Iethc,)d D: A 250-ml round-bottom
flask is cha S‘ayx%/ﬂﬁ 5-‘@&9&8@&-35" %‘i?{j\PIB Hrdre kit BR i l), HEMNSHIR d24mol, 2.2
equiv.), bispiuttyketitatib@zoammbleBy035 equiyl) iaheidichlare dibthange( ORIBd) I Bherseaction mixture
is stirred overnight at room temperature, The solvent is remoyed vja evaporation ungder vacyum. The
esiuo s B e R e R
consequenily-Tirravagarddrazerts coltdttatund ldkieteoyéamsodikamsaifate toxflentfiltiatiohuttie filtrate is
concentratqd; IS<pUrifi rec 1zatc thyl S anRo .

0L 7N B et aL ot e FouEa S SRR e
in Table 1 BeRARVITabRsPhegfound BYHEREES Metﬁd@@%&ﬁﬁé@ﬂ[w;jﬁ@@%ﬂzzlbwI3, ppm)
1,2-phenylgRerioenzaBiR-0a18; 08i(aBludfbiphdn P8, &) dhddzdadt3d 0y clopentyl-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; S-cyclohexyl-3-cyclopentyl-1,2-phenylene dibenzoate; 3-cyclopentyl-
5-(2,4 4-trimethylpentan-2-yl)-1,2-phenylene  dibenzoate; 5-cyclopentylbiphenyi-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-cyclohexyi-3-
isopropyl—l,z;phcnylene dibenzoate; 5-butyl-3-cyclohexyi-1,2-phenylene dibenzoate; 3-
cyclohexyl-5-isobutyl-1,2-phenylene  dibenzoate, S-tert-butyl-3-cyclohexyl-1,2-phenyiene
dibenzoate; 3-cyclohexyl-5-cyclopentyl-1,2-phenylene dibenzoate; 3,5-dicyciohexyl-1,2-
phenylene dibenzoate; 3-cyclohexyl-5-(2,4,4-trimethyipentan-2-y1)-1,2-phenylene
dibenzoate; S5-cyclohexylibiphenyl-3,4-diyl  dibenzoate; S-methylbipheny!-2,3-diyl
dibenzoate; S-ethylbiphenyl-2,3-diyl dibenzoate; 5-propylbiphenyl-2,3-diyl dibenzoate; 5-
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40 8H). 3 -methyl1-5-tert-butyl- 1,2- A 8.08 (dd, 2H), 8.03 phenylene dibenzoate (dd, 2H), 7.53 (it,
IH), 7.50 (tt, IH), 7.382H), 7.34 0itIS (,(t, 211), 7.21 (d, 111), 7.19 (d, 111), 2.28 (s,

isopropylbiphenyl-2,3-diyl ~ dibenzoate;  S-butylbiphenyl-2,3-diyl I dibenzoate;  3-
isobutylbiphenyl-2,3-diyl  dibenzoate;  S-tert-butylbiphenyl-2,3-diyl  dibenzoate;  5-
cyclopentylbiphenyl-2,3-diyl dibenzoate; 5-cyclohexylbiphenyl-2,3-diyl dibenzoate; 5-
(2,4,4-trimethylpentan-2-y1)biphenyl-2,3-diyl dibenzoate; and/or 3,5-diphenyl-1,2-phenylene
dibenzoate.

[00104] The present disclosure provides another composition. In an smbodiment, a
substituted phenylene aromatic diester of the structure (I} is provided ; '

{0

Ry Ry

Ry Ry

O o

Ry

R,
Ruq ¢

Ria
Rig Ry

wherein R;-R,4 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 -Ra is hydrogen. Each of Rs-Ry4 1s selected from
hydrogen, an unsubstituted hydrocérbyl group having 1 to 20 carbon atoms, a
halohydrocarbyl group, a halogen, a silicon-containing hydrocarby! group, and combinations

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

106105} In ar embodiment, R; is selected from of a t-butyl group and a 2,44

trimethylpentan-2-yl group. |

100106] In an embodiment, one of Ry and Ry is an alky! group having 1 to 6 carbon

atoms or a halogen atom.

[06107] In an embodiment, each of Ry and Ry, is methy! group and each of Rs ~Rg, Rg
" — Ry, and Ry3 — Rya is hydrogen.

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

Rg -~ Ry, and Rj3 — Ry4 is hydrogen.

[66109] The present disclosure provides another compoéition. In an embodiment, a

substituted phenylene aromatic diester of the structare (If) is provided:
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311), 434 (s, 911). 3 -tert-buty1l-5-methyl- 1,2- A 8.08 (dd, 2H), 7:93 phenylene dibenzoate

7.53 (tt,

IH), 7.43 (tt, IH), .-CT 7.38 (t, 2H), 7.25 (t,

(D

Ry

R,
o\/o

Raq C Rs

R R Rg
Ry
wherein Rj-Rj4 are the same or different. Each of Ry, Rs, R4 is hydrogen, Rpisa

hydrocarbyl group having 1 to 20 carbon atoms. At least one of R; and R, is a halogen or a
primary or secondary hydrocarbyl group having 1 to 20 carbon atoms which may optionally
be substituted with halogen, silicon, or an alkoxy group. Each of Rs-Re, Re-Ri; and Ry3-Rigs

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.

100110]
[06111]

In an embodiment, Ry is an alky! group having 1 to 20 carbon atoms.

In an embodiment, each of Ry and Ry is a halogen or an alkyl group having |
to 6 carbon atoms.

[60112] In an embodiment, R; is a methy! group. FEach of Ry and Ry is a halogen or

methyl group. The remaining R groups are hydrogen.

[60113] Inan embodiment,' each of R; and Ry is a methyl] group. Each of Ry and Rz 18
a halogen or a methyl group. The remaining R groups are hydrogen.
[60114] The present disclosure provides another composition. In an embodiment, a

substituted phenylene aromatic diester of the structure (I) is provided:
0y
Ry R
Ry Ry

o2

Rag /

Q, d O
Rig F l , Ry
= Ry Ry
Ry ‘/\l/KRm Rg
Rin Re

Rg
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2H), 7.16 (d, IH), 7.11(d, IH), 2.41 (s, 0. 3H), 138 (s, 9H). 3,5-di-tert-butyl-1,2-phenylene A 8.08
(dd, 211), 7.94 dibenzoate (dd, 211), 7.52 (It, 111), 7.44 (11, IH),

wherein R;-Ry4 are the same or different. R; is an unsubstituted hydrocarbyl group
having 1 to 20 carbon atoms. Ry-R4 are selected from hydrogen, an unsubstituted hydrocarbyl
group having 1 to 20 carbon atoms, a halohydrocarbyl group, a halogen, a silicon-containing
hydrocarbyl grdup, and combinations thereof. Each of Rs-Rys is 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.
[00115] " The present disclosure provides another composition. In an embodiment, a

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

Ry Rz

Ry Ry

Rg

wherein R;-R 4 are the same or different. R;; is an alkyl group having 2 o 20 carbon
atoms. Bach other R group of R;-Rs is hydrogen. Each of Rs5-Rj4 is selected from hydrogen,
an unsubstituted hydrocarby! group having ! to 20 carbon atoms, a halohydrocarbyl group, a
halogen, a silicon-containing hydrocarbyl group, and combinations thereof. Ry, Ry, and Rpp
are not simultanecusly a t-butyl group. In other words, when Ry is a t-butyl group R; and Ry»
are not a t-butyl group (or when R5 is a t-butyl group, R, and Rz are not a t-butyl group, or
when Rz is a t-butyl group, R, and Ry are not a t-butyl group).

[6G116] In an embodiment, structure (II) includes R; that is ethyl and each of Rs-R« is
hydrogen.

[06117] In an embodiment, structure {II) includes R» that is t-butyl and each of Rs-Ryg
is hydrogen.

[00118] In an embodiment, structure (I} includes Rz that is 2,4, 4-trimethylpentan-2-y!

and cach of Rs-R4 is hydrogen.
{08119} Nonlimiting examples of suitable substituted 1,2-phenylene dibenzoate
incinde 4-ethyl-1,2-phenylene dibenzoate; 4-propyl-1,2-phenylene dibenzoate; 4-isopropyl-
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7.36-7.40 (m, 3H), 7.23-727 (m, 3H),  1.40 (s, 9H), 1.38 (s, 9H).

1,2-phenylene dibenzoate; 4-butyl-1,2-phenylene dibenzoate; ~4-isobutyl-1,2-phenylene
dibenzoate; 4-cyclopentyl-1,2-phenylene dibenzoate; 4-cyclohexyl-1,2-phenylene
dibenzoate; 4-(2,4,4-trimethylpentan-2-yi}-1,2-phenyiene dibenzoate; and/or biphenyl-3,4-
diyl dibenzoaste.

[081283] In an embodiment, two or motre of Ry-R4 are substituted. Fach of the
substituted R groups of R -Ry is selected from an unsubstituted hydrocarbyl group having 2
to 20 carbon atoms. R; is not a tertiary alkyl group.

[00121] The present disclosure provides another composition. In an embodiment, a
substituted phenylene aromatic diester is provided. The substituted 1,2-phenylene aromatic

diester has the structure (II) below.

(1)
Ry Ra
Ry R’y
[} o Y O
Rin / Rmﬁe Ry
Ry Sy R‘je Rg
Ryz ' Ry
160122} Ri-Ry4 are the same or different. Each of R}, Rs, R4 is hydrogen. Ryisa

hydrocarbyl group having 1 to 20 carbon atoms. At least one of R; and Ry is a halogen.
Each of Rs-Rs Rg-Ry; and Rys-Rys 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. .
[06123] In an embodiment, only atoms selected from C, H, 5i, and/or a halogen are
bonded to the phenyl groups at substituent points R)-R;4 of structure (1I).

*[{30 124] in an embodiment, R; is an alkyl group having 1 to 20 carbon atoms.

[00125] In an embodiment, each of R;7 and Ryp is a halogen. In a further embodiment,
each of Rs, Ry, Ryp, and Ry; is a halogen. '
[00126] In an embodiment, structure (1) includes R, that is methyl and Ry and R that
are chlorine. Each other R-group of R;-Ry4 groups is hydrogen. 4
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0. 3,5-diisopropyl-1,2-phenylene A 8.08 (dd, 2H), 7.00 dibenzoate (dd, 2H), 7.53 (tt, 1H), 7.48 (11,
IH), lik 7.39 (t, 21-1), 7.31 (t, 2H), 7.11 (d, 1H),

- [06127] In an embodiment, structure (II) includes R that is t-butyl and R» and R;; that
are chlorine. Each other R-group of R-Ry4 groups is hydrogen.
[066128] The disclosure provides another composition. In an embodiment, a

substituted phenylene aromatic diester is provided having the structure (1I):
I

Ry Ry

Ry Ry

ON/O
Rg
Ryo Rus s
. Ry N
Ryy ) Ry
Ryz Ry

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

O
Rg
R,

-3

hydrocarby! group having 1 to 20 carbon atoms. Each of Rs-Ryqis 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-Re, Rg-Ry; and Ry3-Ryy is selected from a C,-Cg alky! group, a halogen, and combinations
thereof.

[66129] In an embodiment, only atoms selected from C, H, Si, and/or a halogen are
bonded to the phenyl groups at substituent points Rj-Ryq of structare (I1).

[00138] In an embodiment, R, is an alkyl group having 1 to 20 carbon atoms.

(66131} In an embodiment, each of Ry and Ry, is a methyl group. I a further
embodiment, each of Rs, Rz, Ryp, and Ry is a methyl group.

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

[0G133] 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 R;-Ryq4 is hydrogen. |
[00134] In an embodiment, structure (1) includes R, that is a methy] group and each
of Ry and Ry2 is a dimethylamino group. Each other R group of Rj-R4 is hydrogen.

[66135] In an embodiment, structure (I} includes R; that is a t-buty! group and each of

Ry and R; is a dimethylamino group. Each other R group of Ri-Ry4 is hydrogen.
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7.09(d, 111), Il 1111/1 (heptat, IH), 2.96 (heptat, IH), 1.30 (d, 6H), 1.26 (d, 614).
3,6-dimethy1-1,2-phenylene dibenzoate A le 8.08 (d, 2H), 7.51 (t, IH), 7.34 (d, 211), 7.11 (s, 2H), 2.23
(s, O

[86136] Nonlimiting examples of suitable substituted 1,2-phenylene dibenzoate
include 3-ethyl-1,2-phenylene dibenzoate; 3-propyl-1,2-phenylene dibenzoate; 3-isopropyl-
1,2-phenylene dibenzoate; 3-butyl-1,2-phenyiene dibenzoate; 3-isobutyl-1,2-phenylene
dibenzoate;  3-cyclopentyl-1,2-phenylene  dibenzoate; .  3-cyclohexyl-1,2-phenyiene
dibenzoate; 3-cyclohexyl-1,2-phenylene dibenzoate; 3-(2,4.4-trimethylpentan-2-yl)-1,2-
phenylene dibenzoate, and/or biphenyl-2,3-diy! dibenzoate.

[00137) The disclosure provides another composition. In an embodiment, a

substituted 1,2-phenylene aromatic diester of the strocture (1) is provided:
(I

Ra Ry

R, R

R

Rz

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 Ry;-R3 and each of Rs-Rys is selected from hydrogen, unsubstituted
kydrocarbyl 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 (1) includes R; and R; that are each a hydrogen.
[00139] In an embodiment, structure (II) includes Ry, R3, and R4, each. of which is an i-
propyl group. Each of Ry, Rs-Rg and Ryg-Ry4 is hydrogen.

100140] Nonlimiting examples of suitable substituted 1,2-phenylene dibenzoate
include the following compounds as well as their derivatives with Rs-R4 substitution(s) as
defined above: 3-ethyl-6-methyl-1,2-phenylene  dibenzoate;, 3-methyl-6-propyl-1,2-
phenylene dibenzoate; 3-buty1-;6~methyl—l,2—phenylane dibenzoate; 3-isobutyl-6-methyl-1,2-
phenylene dibenzoate; 3-cyclopentyl-6-methyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-
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6H). 1111 Compound Synthesis Method Structure 1H NMR (500 MHz, CDC13, ppm)
4-t-butyl-1,2-phenylene d benzoate C 8.07 (dd, 4H), 7.54 (m, 2H), 7.30-7.40

methyl-1,2-phenylene dibenzoate; 4~me‘rhylbiphény1~2,3~diyi dibenzoate; 3,6-diethyl-1,2-
phenylene dibenzoate; 3-ethyl-6-propyl-1,2-phenyiene dibenzoate; 3-ethyl-6-isopropyl-1,2-
phenylene dibenzoate; 3-butyl-6-ethyl-1,2-phenylene dibenzoate; 3-ethyl-6-isobutyl-1,2-
phenylene dibenzoate; 3-cyclopentyl-6-cthyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-
ethyl-1,2-phenylene dibenzoate; 4-ethylbiphenyl-2,3-diyl dibenzoate, 3,6-dipropyl-1,2-
phenylene dibenzoate; 3-isopropyl-6-propyl-1,2-phenylenc dibenzoate; 3-butyl-6-propyl-1,2-
phenylene dibenzoate, 3-isobutyl-6-propyl-1,2-phenylene dibenzoate; 3-cyclopentyl-6-
propyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-propyl-1,2-phenylene dibenzoate; 4-
propylbiphenyl-2,3-diyl dibenzoate; 3,6-diiso§ropyl-§,Z—phenylene dibenzoate, 3-butyl-6-
isopropyl-1,2-phenylene dibenzoate; 3-isobutyl-6-isopropyl-1,2-phenylene dibenzoate; 3-
cyclopentyl-6-isopropyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-isopropyl-1,2-phenylene
dibenzoate; 4-isopropyibiphenyi—2,3—diyi dibenzoate; 3,6-dibutyl-1,2-phenylene dibenzoate;
3-butyl-6-isobutyl-1,2-phenylene dibenzoate; 3-butyl-6-cyclopentyl-1 ,2—phenyiene
dibenzoate;  3-butyl-G-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.
- [06141] The disclosure provides another composition, In an embodiment, a

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

Ry Ry

Rg

Rg

Ry
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(m, 711), 1.37 (s, 911). 4-methyl 1,2-phenylene dibenzoate B 8.07 (d, 4H), 7.54 (t, 2H), 7.37 (t,
411), 7.27 (d, 111), 7.21 (s, ?™---, 111), 7.15 (d, 1H),

wherein R;-Ry4 are the same or different. Each of Ry, Re, and R4 is selected from 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.
Each of Rs-R41s 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.
[60142] In an embodiment, each of Ry, Rz, and R4 is selected from 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.
[60143] In an embodiment, R; is hydrogen. Each of Ry, Ry, and Ry is selected from a
hydrocarbon group having 2 1o 20 carbon atoms. Each of R; and Ry is not a tertiary alkyl
group. Each of Rs-Ryq 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. |
[00144] © Nonlimiting examples of suitable substitnted 1,2-phenylene dibenzoate
include the following compounds as well as their derivatives with Rs-R ¢ 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-
dinﬁethyi-l,Q-phenylcne 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-methyi-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-butyi-4-ethyl-6—methyi~1,2-phenyiehe
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-ethyl-4-methyibiphenyl-2,3-diyl dibenzoate; 3,6-dimethyl-4-propyl-1,2-phenylene
dibenzoate; 3-ethyi-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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2.42 (s, 311). 1-1k-/ 00 1,2-naphthaiene dibenzoate A 8.21-8.24 (m, 2H), 8.08-8.12 (m, 211), lie
7.90-7.96 (in, 211), 7.86 (d, in), 7.60

methyl-4-propyl-1,2-phenylene dibenzoate; 4-methyl-6-propylbiphenyl-2,3-diyl dibenzoate;
4-isopropyl-3,6-dimethyl-1,2-phenylene  dibenzoate;  3-ethyl-4-isopropyl-6-methyi-1,2-
phenylene dibenzoafe; 4-isopropyl-6-methyl-3-propyl-1,2-phenylene  dibenzoate; 3,4-
diisopropyl-6-methyl-1,2-phenylene dibenzoate; 3-butyl-4-isopropyl-6-methyl-1,2-phenylene
dibenzoate; 3-isobutyl-4-isopropyl-6-methyl-1,2-phenylene dibenzoate, 3-cyclopentyl-4-
isopropyl-6-methyl-1,2-phenylene  dibenzoate;  3-cyclohexyl-4-isopropyl-6-methyl-1,2-
phenylene dibenzoate; 6-isopropyl-4-methylbiphenyl-2,3-diyl dibenzoate; 4-butyl-3,6-
dimethyl-1,2-phenylene dibenzoate; 4-butyl-3-ethyl-6-methyl-1,2-phenylene dibenzoate; 4-
- butyl-6-methyl-3-propyl-1,2-phenyiene  dibenzoate;  4-butyl-3-isopropyl-6-methyi-1,2-
phenylene dibenzoate; 3,4-dibutyl-6-methyl-1,2-phenylene dibenzoate; 4-butyl-3-isobutyl-6-
methyl-1,2-phenylene dibenzoate; 4-butyl-3-cyclopentyl-6-methyl-1,2-phenylene dibenzoate;
4-butyl-3-cyclobexyl-6-methyl-1,2-phenyiene  dibenzoate;  4-butyl-6-methyl-3-(2,4,4-
trimethylpentan-2-vl}-1,2-phenylene dibenzoate; 6-butyl-4-methylbiphenyl-2,3-diyl
dibenzoate; 4-isobutyl-3,6-dimethyl-1,2-phenylene dibenzoate; 3-ethyl-4-isobutyl-6-methyl-
1,2-phenylene dibenzoate; 4-isobutyl-6-methyl-3-propyl-1,2-phenylene dibenzoate; 4-
isobutyl-3-isopropyl-6-methyl-1,2-phenylene dibenzoate; 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 dibefizoate; 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-methyi-1,2-phenylene dibenzoate; 4-tert-butyl-3-cyclopentyi-6-methyl- |
1,2-phenylene dibenzoate; 4—tert—buty1—3-cyclohexyl—é—methyi-1,2-phénylene dibenzoate; 4-
cyclopentyl-3,6-dimethyl-1,2-phenylene  dibenzoate; 4-cyclopentyl-3-ethyl-6-methyl-1,2-
phenvlene dibenzoate; 4-cyclopentyl-6-methyl-3-propyi-1,2-phenylene dibenzoate; 4-
cyclopentyl-3-isopropyl-6-methyl-1,2-phenvlene  dibenzoate; 3-butyl-4-cyclopentyl-6-
methyl-1,2-phenylenc dibenzoate; 4-cyclopentyl-3 —isobutyl—S-methyi—l ,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-methyibiphenyl-2,3-diyl
dibenzoate; 4-cyclohexyl-3.,6-dimethyl-1,2-phenylene dibenzoate; 4-cyclohexyl-3-ethyl-6-
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le (m, IH), 7.50-7.55 *'(m, 411), 7.46 (t, 211), 7.37 (t, 211). 2,3-naphthalene dibenzoate A
8.08-8.12 (in, 411), 7.86-7.90 (n, 411), 7.51-7.58 (m, 411),

methyl-1,2-phenylene dibenzoate; 4-cyclohexyl-6-methyl-3-propyl-1,2-phenylene
dibenzoate;  4-cyclohexyl-3-isopropyl-6-methyl-1,2-phenylene  dibenzoate;  3-butyl4-
cyclohexyl-6-methyi-1,2-phenylene  dibenzoate; 4-cyclohexyl-3-isobutyl-6-methyi-1,2-
phenylene dibenzoeite; 4~cyclohexyl—3~cyclopentyl~6-methy1—1,2-ph‘enyléne dibenzoate; 3,4-
dicyclohexyl-6-methyl-1,2-phenylene dibenzoate; 6~cyc£ohexyl-ll—methylbiphenyi—2,3-diyi
dibenzoate; 2,5-dimethylbiphenyl-3,4-diyl dibenzoate; 2-ethyl-5-methylbiphenyl-3,4-diyl
dibenzoate; S-methyl-2-propylbiphenyl-3,4-diyl dibenzoate; 2-isopropyl-5-methylbiphenyl-
34-diyl  dibenzoate;  2-butyl-5-methylbiphenyl-3,4-diyl  dibenzoate;  2-isobutyl-5-
methylbiphenyl-3,4-diyl dibenzoate; 2-cyclopentyl-5-methylbiphenyl-3,4-diyl dibenzoate; 2-
cyclohexyl-5-methylbiphenyl-3,4-diyl  dibenzoate; 3 4-phenyl-6-methyl-1,2-phenylene
dibenzoate; 6-ethyl-3,4-dimethyl-1,2-phenylene  dibenzoate;  3,6-diethyi-4-methyl-1,2-
phenylene dibenzoate; 6-ethyl-4-methyl-3-propyl-1,2-phenylene dibenzoate; 6-cthyl-3-
isopropyl-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~cyc10pentyl~6~ethyiw4-
methyl-1,2-phenylene dibenzoate; 3-cyclohexyi-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-dipropyi-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-phenylenc dibenzoate; 3-
cyclopentyl-6-ethyl-4-propyl-1.2-phenylene dibenzoate; 3-cyclohexyl-6-ethyl-4-propyl-1,2-
phenylene dibenzoate; 4-ethyi-6-propylbiphenyl-2,3-diyl dibenzoate, 6-ethyl-4-isopropyl-3-
mefhyl—1,2~phenylene dibenroate; 3,6-diethyl-4-1sopropyl-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-ethyi-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 &jbenzoate; 4-ethyl-6-
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.40 it 7.38 (t, 411) 3-methyl-5-tert-butyl-1,2- PQ 7.98 (d, 211), 7.93 phenylene di(4-methylbenzoate)
(d, 211), 7.18 (d, 411),7.15(d, 2H), 11 2.38 (s, 311), 2.36 (s 311), 2.26 (s, 3H),

isoprdpyibiphenyl—z,3~diy1 dibenzoate; 4-butyl-6-ethyl-3-methyl-1,2-phenylene dibenzoate;
4-butyl-3,6-diethyl-1,2-phenylene  dibenzoate;  4-butyl-6-ethyl-3-propyl-1,2-phenylene
dibenzoate; 4-butyl-6-ethyl-3-isopropyl-1,2-phenylene dibenzoate; 3,4-dibutyl-6-ethyi-1,2-
phenylene dibenzoate; 4-butyl-6-ethyl-3-isobutyl-1,2-phenylene dibenzoate; 4-butyl-3-
cyclopentyl-6-ethyl-1,2-phenyiene dibenzoate; 4-butyl-3-cyciohexyl-6-ethyl-1,2-phenylene
dibenzoate; 6-butyl-4-ethylbiphenyl-2,3-diyl dibenzoate; 6-ethyl-4-isobutyl-3-methyl-1,2-
phenylene dibenzoate; 3,6-diethyl-4-isobutyl-1,2-phenylene dibenzoate; 6-ethyl-4-isobutyl-3-
propyi-1,2-phenylene dibenzoate; 6-ethyl-4-1sobutyl-3-1sopropyl-1,2-phenylene dibenzoate;
3-butyl-6-ethyi-4-isobutyl-1,2-phenylene dibenzoate; 6-ethyi-3,4-diisobutyl-1,2-phenylene
dibenzoate; 3-cyclopentyl-6-ethyl-4-isobutyl-1,2-phenylene dibenzoate; 3-cyclohexyl-6-
ethyl-4-isobutyl-1,2-phenylene dibenzoate; 4-ethyi-6-isobutylbiphenyl-2,3-diyl dibenzoate;
4-tert-butyl-6-ethyl-3-methyl-1,2-phenylene dibenzoate; 4-tert-butyl-3,6-diethyl-1,2-
phenylene dibenzoate; 4-tert-butyl-6-ethyl-3-propyl-1,2-phenylene dibenzoate; 4-tert-butyl-
6-ethyl-3-isopropyl-1,2-phenylene  dibenzoate; 4-tert-butyl-3-butyl-6-ethyl-1,2-phenylene
dibenzoate; 4—tert—bﬁ‘cy1~6—ethy1—3-isobuty1~1,2~phenylene dibenzoate;  4-tert-butyi-3-
cyclopentyl-6-ethyl-1,2-phenylene  dibenzoate; 4-tert-butyl-3-cyclohexyl-6-ethyl-1,2-
phenylene dibenzoate; 4-cyclopentyl-6-cthyl-3-methyl-1,2-phenylene  dibenzoate; 4-
cyclopentyl-3,6-diethyl-1,2-phenylene  dibenzoate;  4-cyclopentyl-6-ethyl-3-propyi-1,2-
phenylene dibenzoate; 4-cyclopentyi-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; é-cyclopentyl-4-ethylbiphenyl-2,3-diyl
dibenzoate; 4-cyclohexyl-6-ethyl-3-methyl-1,2-phenylene dibenzoate; 4-cyclohexyl-3,6- -
_di_ethyf—l,E-phenylene dibenzoate; 4-cyciohexyl-6-ethyl-3-propyl-1,2-phenylene dibenzoate;
4-cyclohexyl-6-ethyl-3-isopropyi-1,2-phenylene dibenzoate; 3~5utyl-4~cyciohexy1—6-e§hyl-
1,2-phenylene dibenzoate; 4-cyclohexyi-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; S-ethyl-2-
methylbiphenyl-3,4-diy] dibenzoate; 2,5-diethylbiphenyl-3,4-diyl dibenzoate; S-ethyl-2-
propylbiphenyl-3,4-diyl dibenzoate;rs —ethyI-ZZ-isépropyibiphenyl»b’,4-diyi dibenzoate; 2 -
butyl-5-ethylbiphenyl-3,4-diyl dibenzoate; 5-ethyl-2-isobutylbiphenyl-3,4-diyl dibenzoate; 2-
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00 1.35 (s,. 911). 3-methy1-5-tert-buty1-1,2- B 7.25 (s, 111), 7.21 (s, phenylene di(2,4,6- 111), 6.81
(d, 411), trimethylbenzoate) 2.36 (s, 311), 2.30 (d, iii611), 2 25 (s, 611), 2.23(s, 611), 1.36 (s,

cyclopentyl-3-ethylbiphenyl-3,4-diyl ~ dibenzoate; 2-cyclohexyl-5-ethylbiphenyl-3,4-diyl
dibenzoate,  5-ethyl-2-(2,4,4-trimethylpentan-2-yl)biphenyi-3,4-diyl  dibenzoate;  3,4-
diphenyl-6-ethyl-1,2-phenylene dibenzoate; 3,4-dimethyl-6-propyl-1,2-phenylene
dibenzoate; 3-ethy1-2§—methyl~6~propylé 1,2-phenvlene dibenzoate; 4-methyl-3,6-dipropyl-1,2-
phenylene dibenzoate; 3-isopropyl-4-methyl-6-propyl-1,2-phenylene dibenzoate; 3-butyl-4-
methyl-6-propyl-1,2-phenylene  dibenzoate;  3-isobutyl-4-methyl-6-propyl-1,2-phenylene
dibenzoate; 3-cyclopentyl-4-methyl-6-propyl-1,2-phenylene dibenzoate; 3-cyclohexyl-4-
methyl-6-propyl-1,2-phenylene dibenzoate; 6-methyl-4-propyibiphenyl-2,3-diyl dibenzoate;
4-ethyl-3-methyl-6-propyl-1,2-phenylene  dibenzoate; 3 ,4-diethyl-6-propyl-1,2-phenylene
dibenzoate; 4-ethyl-3,6-dipropyl-1,2-phenylene dibenzoate; 4-ethyl-3-isopropyl-6-propyl-
1,2-phenylene dibenzoate; 3-butyl-4-ethyl-6-propyl-1,2-phenylene dibenzoate; 4-ethyl-3-
isobutyl-6-propyl-1,2-phenylene dibenzoate; 3-cyclopentyl-4-ethyl-6-propyl-1 ,2-phenylene
dibenzoate; 3-cyclohexyl-4-ethyl-6-propyl-1,2-phenylene dibenzoate; 6-cthyl-4-
propylbiphenyl-2,3-diyl dibenzoate; 3-methyl-4,6-dipropyl-1,2-phenylene dibenzoate; 3-
ethyl-4,6-dipropyl-1,2-phenylene dibchzoate; 3,4,6»’£ripropyl—1,2~phenylehe dibenzoate; 3-
isopropyl-4,6-dipropyl-1,2-phenylene  dibenzoate;  3-butyl-4,6-dipropyl-i ,2-phenylense
dibenzoate; 3-isobutyl-4,6-dipropyl-1,2-phenylene dibenzoate; 3-cyclopentyl-4,6-dipropyl-
1,2-phenylene  dibenzoate; 3-cyclohexyl-4,6-dipropyl-1,2-phenylene  dibenzoate; 4.6-
dipropylbiphenyl-2,3-diyl dibenzoate; 4-isopropyl-3-methy-6-propyl-1,2-phenylene
dibenzoate; 3—ethy1—4~isopropyi-6—pr0pyl-1',2~pheny}ene 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-propyi-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-divl 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-buty}-3-
isopropyl-6-propyi-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-dipropy!l-



0000911). Compound Synthesis Method Structure 1H NMR (500 MHz, CDC13, ppm)
3-methyl-5-tert-butyl-1,2- D 8 8.07 (m, 4H), 7.21 phenylene di(4-fluorobenzoate) (s, 1H), 7.17 (s, |
H), 7.04 (m, 4H), 2.27

1,2-phenylene dibenzoate, 4-isobutyl-3-isopropyl-6-propyl-1,2-phenylene dibenzoate; 3-
butyl-4-isobutyl-6-propyl-1,2-phenylene dibenzoate; 3 ,4-diisobﬁty1—6—pmpyl—1 2-phenylene
dibenzoate; 3-cyclopentyl-4-isobutyl-6-propyl-1,2-phenylene dibenzoate; 3-cyclohexyl-4-
isobutyl-6-propyl-1,2-phenylene dibenzoate; 6-isobutyl-4-propylbiphenyl-2,3-diyl
dibenzoate; 4-tert-butyl-3-methyl-6-propyl-1,2-phenylene dibenzoate; 4-tert-butyl-3-ethyl-6-
propyl-1.2-phenylene dibenzoate; 4-tert-butyl-3,6-dipropyl-1,2-phenylene dibenzoate; 4-tert-
butyl-3-isopropyl-6-propyl-1,2-phenylene dib'enzoate; 4-tert-butyl-3-butyl-6-propyl-1,2-
phenylene dibenzoate; 4-tert-butyl-3-isobutyi-6-propyl-1,2-phenylene dibenzoate; 4-tert-
butyl-3-cyclopentyl-6-propyl-1,2-phenylene dibenzoate; 4-tert-butyl-3-cyclohexyl-6-propyl-
I,2-phenylene dibenzoate; 4-cyclopentyl-3-methyl-6-propyl-1,2-phenylene dibenzoate; 4-
cyclopentyl-3-ethyl-6-propyl-1,2-phenylene  dibenzoate; 4-cyclopentyl-3,6-dipropyl-1,2-
phenylene dibenzoate; 4-cyclopentyl-3-isopropyl-6-propyl-1,2-phenylene dibenzoate; 3-
butyl-4-cyclopentyl-6-propyl-1,2-phenylene dibenzoate; 4-cyclopentyl-3-isobutyl-6-propyl-
1,2-phenylene  dibenzoate;  3,4-dicyclopentyl-6-propyl-1,2-phenylene  dibenzoate; 3-
cyclohexyl-4-cyclopentyl-6-propyl-1,2-phenylene dibenzoate; 6-cyclopentyl-4-
propylbiphenyl-2,3-diyl dibenzoate; 4-cyclohexyl-3-methyl-6-propyl-1 ,2-phenylené
dibenzoate; 4-cyclohexyl-3-ethyl-6-propyi-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-diy] dibenzoate; 2-ethyl-
5-propylbiphenyl-3.4-diyl  dibenzoate; 2,5-dipropylbiphenyl-3,4-diyl -dibenzoate; 2-
isopfopyh5~propylbiphenyl—3,4—diyl dibenzoate; 2-butyl-5-propylbiphenyl-3,4-diyl
dibenzoate; 2-isobutyl-S-propylibiphenyl-3,4-diyi dibenzoate; 2-cyclopentyl-5-
propylbiphenyi-3,4-diyl dibenzoate; 2-cyclohexyl-5-propylbiphenyl-3.4-diyl dibenzoate;
and/or 3,4-diphenyl-6-propyl-1,2-phenylene dibenzoate.

160145] Another composition is provided. In an embodiment, a substituted phenylene

aromatic diester of the structure (1T} is provided:
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(s, 3H), 1.34 (s, 9H) OIk 0.40 3,6-dichtoro-1,2-phenylene dibenzoate 8.10 (d, 2H), 7.57 (t, 1H), 7.41
(d, 2H), 7.49 (s, 2H). 01k 0.00

Ry

e
=
i
wherein R)-Ry4 are the same or different, Each of R;-R;4 is selected from hydrogen,
an unsubstituted hydrocarbyl group having 1 t0 20 carbon atoms, a halohydrocarbyl group, a
halogen, a silicon-containing hydrocarbyl group, and combinations thereof. At least one of
Rs-Rg is different than its respective Ryo-R4 mate.
{60146} In an embodiment, at least one of R;-Ry is substituted and is selected from an
unsubstituted hydrocarby! group having 1 to 20 carbon atoms, a substituted hydrocarbyl
group having 1 to 20 atoms, and a halogen.

[06147] Another composition is provided. In an embodiment, a substituted phenylene
aromatic diester is provided with the structure (IV) below.,
(1Y)
Riz R4 Q Ry Ry
Ruq Ry
Rys ¢ © Rs
Rig 8 o Fa
[66148] Rs.i4 are the same or different. Each of R;, Ry and Rs-Ry4 is selected from

hydrogen, an unsubstituted hydrocarby! 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 Ry, R4 and Rs.i4 that is not hydrogen is an
unsubstituted hydrocarbyl group. In a further embodiment, the hydrocarbyl group is an alkyl
group. '

(60150} In an embodiment, each of R; and Ry is hydrogen. Rs.4 are the same or

different. At least one of Rs-Ry4 is selected from an unsubstituted hydrocarbyl group having

11020 carbon atoms, a halohydrocarby! group, a halogen, a silicon-containing hydrocarbyl
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3-methyl-5-tert-butyl-1,2- D 7.98 (dd, 4H), 7.36 phenylene di(4-chlorobenzoate) (dd, 4H), 7.21 (s,'
(IED12) 1E1), 7.17 (s, 1H), 2.26 (s, 3H), 1.34 (s,

group, and combinations thereof. Ry and Ry are not simultaneously a methyl group. In
other words, Ry is not a methyl group when Rz is 2 methyl group (and vice versa).

[60151] The 2,3-naphthalene moiety may or may not be substituted. In one
embodiment, the 2,3-naphthalene moiety may be substituted with one or more Cy — Caq alkyl
groups or more than 2 fnethyl groups. In another embodiment, the 2,3-naphthalene moiety is
unsubstituted (Z.e., R; and Ry are hydrogen). '

[00152] In an embodiment, each R group of Rs-R4 is a non-cyclic structure.

[66153] Any of the compositions disclosed herein may include two or more
embodiments disclosed herein.

[60154] Any of the compositions disclosed herein may be made by one or more
processes disclosed herein.

{00155} In an embodiment, one, some, or all of the foregoing compositions include no
substituent that contains an active hydrogen. Nonlimiting examples of substituents with an
active hydrogen include a hydroxy! group and a carboxylic acid group. N();Lr Arwishing to be
bound by any particular theory, it is believed that the active hydrogen(s) may react with TiCly
and/or other catalyst componenté during catalyst synthesis and impair the performance of the
resultant catalyst. It is also preferred to minimize the number of electron donating groups in
the Ry — Ry substituents. It is believed that extra electron 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 intermal 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 polﬁners in particular) with broad molecular

weight distribution and high catalyst activity.
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9H). 3-methyl-5-tert-butyl-1,2- phenylene di(1-naphthoate) B 040 3-methyl-5-tert-butyl-1,2-
phenylene di(2-naphthoate) B 404114040 0 3-methyl-5-tert-butyl-1,2- phenylene
di(4-ethoxybenzoate) CQ

. [00158] - Any of the substituted phenylene aromatic diesters disclosed herein may be a
component of a procatalyst composition and/or a catalyst composition as di..sclosed in U.S.
Pa‘teﬁt Application No. 61/141,902 filed on December 31, 2008, (Attorney Docket No.
67797), the entire content of which is incorporated by reference herein.

[00159] DEFINITIONS

[60160] All references to the Periodic Table of the Elements herein shall refer to the
Periodic Table of the E‘I'ements, published and copyrighted by CRC Press, Inc., 2003. Also,
any references to a Group or Groups shall be to the Groups or Groups reflected in this
Periodic Table of the Elements using the [UUPAC system for numbering groups. Unless
stated to the confrary, implicit from the context, or customary in the art, all parts and percents
are based on weight. For purposes of United States patent practice, the contents of any
patent, patent application, or publication referenced herein are hereby incorporated by
reference in their éntirety (or the equivalent US version thereof is so incorporated by
reference), especially with respect to the disclosure of synthetic techniques, definitions (to
the extent not inconsistent with any definitions provided herein) and general knowledge in
the art. |

[006161} The term “comprising,” and derivatives thereof, is not intended to exclude the
preserice of any additional component, step or procedure, whether or not the same is
disclosed herein. In order to avoid aﬁy 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 éxampl_e, 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



88.02 (d, 21-1), 7.97(d, 2H), 7.17 (m, 2H), 6.83(d, 11 .---", 2H), 6.79(d, 2H), 14.04 (m, 4H), 2.25
(s, 3H), 141 (m, 6H), 1.33 (s, 9H) Compound

and 100, it is intended that all individual values, such as, 1, 2, 3, etc., and 2_111 subranges, such
as, 1 to 20, 55 to 70, 197 to 100, eic., are expressly enumerated in this specification. For
values which are less than one, one unit is considered to be 0.0001, 0.001,_ 0.01 or 0.1, as
appropriate. These are only examples of what is specificaily intended, and all possible
combinations of numerical values between the lowest value and the highest value
enumerated, are to be considered to be expressly stated in this application. In other words,
any numerical range recited herein includes any value or subrange within the stated range,
Numerical ranges have been recited, as discussed herein, reference melt index, melt flow
rate, and other properties.

[60163] The terms “blend” or “polymer blend,” as used herein, is a blend of two or
more polymers. Such a blend may or may not be miscible (not phase separated at molecular
level). Such a blend may or may not be phase separated. Such a blend may or may not
contain- one or more domain configurations, as determined from transmission electron
spectroscopy, light scattering, x-ray scattering, and other methods known in the art.

[60164] The term "composition,” as used herein, includes a mixture of materials which
comprise the composition, as well as reaction products and decomposition products formed
from the materials 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, mterpolymers, 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.
[60166] 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 pelymer. Nonlimiting examples of olefin-based polymers include
ethylene-based polymers and propyiene-based polymers.

[00167]  The term, “propylenc-based polymer,” as used herein, refers to a plzn)lymer that

comprises a majority weight percent polymerized propylene monomer (based on the total
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Synthesis Method Structure 114NMR (500 MHz, CDC13, ppm) 3-methyl-5-(2,4,4-trimethylpentan
2-y1)-1,2-phenylene dibenzoate B 41 411 8 8.09 (d, 2H), 8.03 (d, 2H), 7.50 (in, 214), 7.38(1, 2H),
7.33(1, 2H), 7,19 (s, 2H), 2.27(s, 314), 1.75 (s, 21-1), 1.40 (s, 6H), 0.81 (s, 9H)

amount of polymerizable monomers), and optionally may comprise at least one polyrﬁerized
COMONOMEr.

100168] The term "alkyl," as used herein, refers to a branched or unbranched, saturated
or unsaturated acyclic hydrocarbon radical. Nonlimiting examples of suitable alkyl radicals
include, for example, methyl, ethyl, n-propyl, i-propyl, 2-propenyl (or allyl), vinyl, n-butyl, ¢-
butyl, i-butyl (or 2-methylpropyl), ete. The alkyls have 1 and 20 carbon atoms.

[60169] The term "substituted alkyl," as used herein, refers to an alkyl as just described
in which one or more hydrogen atom bound to any carbon of the alkyl is replaced by another
group such as a halogen, aryl, substituted aryl, cycloalkyl, substituted cycloalkyl,
heterocycloalkyl, substituted heterocycloalkyl, halogen, haloalkyl, hydroxy, amino,
phosphido, alkoxy, amino, thio, nitro, and combinations thereof. Suitable substituted alkyls
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 mixfure is diluted with additional dichioromethane, and washed with saturated
NH;CI/IN HCIl, water, saturated sodium bicarbonate, and brine consequently. The organic
layer 18 collected and dried over magnesium sulfate. After filtration, the filtrate is
concentrz;ted, 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 solid/liguid.
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111 3-fluoro-1,2-phenylene dibenzoate DS el 68.10 (d, 214), 8.07 (d, 214), 7.56 (n, 211), 7.40 (m,
4H), 7.31(m, 114), 7.18

[00174] Method B: To 250-ml rouﬁd-boﬁom flask was charged with catechol {68.0
mmol, 1.0 equiv.), pyridine (0.14 mol, 2.0 equiv.) and 50 ml of methylene chloride. The
flask is cooled to 0°C in ice-water bath, and acyl chloride (0.14 mol, 2.0 equiv.) is added
dropwise. The reaction mixture is stirred overnight at room temperature, The solvent is
removed under vacuum residue is dissolved in 200 ml 6f ether, and filtered to remove solid.
| The filtrate is washed successively with 100 mi of 0.1 N HCI, water and brine, dried over
N2,SO,. After filtration, the filirate is concentrated to give the crude product, which is
purified by recrystallization in ethanol to yield final product.
[09175} Method C: A 250-ml round-bottom flask is charged with 4-rerr-butylbenzene-
1,2-diol (0.03 mol), benzyl chloride (0.066 mol, 2.2 equiv.), bismuth triflate (1.05 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 KoCO; 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 S-fert-butyl-3-
methylbenzene-1,2-diol (0.02 mol), acyl chioﬁde (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 agueous 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 recrystailization 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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(m, 214)

11 4-te -bu-1,2-phenylene di(2- methylbenzoate) D Li-
8.00 (d, 114), 7.39 (m, 311), 7.34 (m, 111), 7.28 (d, 1H), 7.22 (m, 21-1), 7.17(m, 214), 2.57 (s, 6H),

1.36 (s, 911)

Table |

...

, 410 68.04 (d, 111),

Compound

Synthesis
Method

Structure

"H NMR (300 MHz,
_ CDCI3, ppm)

1,2-phenyiene dibenzoate

A

8.08 (dd, 4H), 7.54
(tt, 2H), 7.34-7.43
{(m, 8H).

3-methyl-S-tert-butyl-1,2-
phenylene dibenzoate

8.08 (dd, 211), 8.03
(dd, 2H), 7.53 (1,
1H), 7.50 (, 11D,

7.38 (t, 2H), 7.34 (1,
2H), 7.21 {d, 1H),

7.19 (d, TED), 2.28 (s,
3H), +:34.(s, 9H).

3-teri-butyl-3-methyi-1,2-
phenylene dibenzoate

8.08 (dd, 211y, 793
(dd, 2H), 7.53 (=,
1H), 7.43 (tt, 1H),

738 (¢, 2H), 7.25 (5
2H), 7.16 (d, 1H),

7.11 (4, 1H), 2.41 (s,
3H), 1.38 (s, 9H).

3.5-di-tert-butyl-1,2-phenylene

dibenzoate

§.08 (dd, 2H), 7.94
(dd, 2H), 7.52 (1,
1H), 7.44 {11, 1H),
7.36-7.40 (m, 3H),
7.23-7.27 {m, 3H),

1.40 (s, 9H), 138 (s,

OH).

3,5-diisopropyl-1,2-phenylene

dibenzoate

8.08 (dd, ZH), 7.00
(dd, 2H}, 7.53 (tt,
1H), 7.48 (i, 1H),
739, 2H), 7.31 {t,
2H), 7.11 (¢, 1H),
7.09 (d, 1H), 3.11
(heptat, 1H), 2.96
{(heptat, 1H), 1.30 {d,
6H), 1.26 (d, 6H).

3,6-dimethyi-1,2-phenylene
dibenzoate

8.08 (d, 2H), 7.51 €4,
1H), 7.34 (d, 2H),
7.11 (s, 2H), 2.23 (s,
6H).
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ik ¢ 4-methyl-1,2-phenylene di(2- methylbenzoate) D iy-" (P'r -..-."....--..._-.0 011 68.01 (d, 2H),
7.39 (n, 2H), 7.22 (n, 314), 7.15 (m, 4H),

Compound Synthesis | Stucture ' "HNMR (500 MHz,
Method CDCI3, ppm)
4--butyl-1,2-phenylene dibenzoate | C : 8.07 (dd, 4BK), 7.54

(m, 2H), 7.30-7.40
(m, TH), 1.37 s,
9H).

4-methyl 1,2-phenylene dibenzoate | B 8.07 (d, 4H), 7.54
(t, 2H), 7.37 (1, 4H),
7.27 (d, 1H), 7.21 (s,

/ 1H), 7.15 (d, 1H),
| 2.42 {s, 3H).
o o T
i

1,2-naphthalens dibenzoate A 8.21-8.24 (m, 2H),
8.08-8.12 {m, 2H),

OO 7.90-7.96 (m, ZH},

7.86 (d, 1H), 7.60

(m, 1H), 7.50-7.55
° . (m, 4H), 7.46 (t,
Y 4 2H), 7.37 (¢, 2H).

2,3-naphthalene dibenzoate A 8.08-8.12 (m, 4H),

: O 7.86-7.90 (m, 4H),

7.51-7.58 {m, 41,

Q 7.38 (t, 4H)
: X 7’@
o [+ .
3-methyl-5-tert-butyl-1,2- B 7.08 (d, 2H), 7.93
phenylene di(4-methylbenzoate) {d, ZH), 7.18 (¢,

41, 7.15 (d, 2H),
2.38 (s, 3D, 2.36 (s,

. 3H), 2.26 (5, 3H),

o o 1.35 (s, 9H).
' ) o

3-methyi-3-tert-butyi-1,2- B 7.25(s, 1H), 7.21 (s,

phenylene di(2,4,6- 1H}, 6.81 (d, 4H),
trimethylbenzoate) 2.36 (s, 3H), 2.30 (d,

6H), 2.25 {s, 6H),
2.23 (s, 6H), 1.36 (s,

¢ o 9H).
0 Q0
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2.57 (s, 31-1), 2.56 (s, 314), 2.42(s, 314) ill
di(2,4,6-trimethylbenzoate) D 411 411 57.36 (s, 311), 6.83 (s, 414), 2.29 (s, 6H), 2.26 (s, 12H), 1.34

c! 4-tert-butyl-1,2-phenylene

phenylene di(4-ethoxybenzoate)

EIT, OEL
/ l
o o e
f
o (<]

Compound Synthesis | Structure "H NMR (500 MHz,
Method CDCI3, ppm)
3-methyl-5-tert-butyl-1,2- D 5 8.07 (m, 4H), 721
- phenylene di{4-fluorobenzoate) (s, 1H), 7.17 (5, 1H),
: 7.04 (m, 4H), 2.27
- . (s, 3H), 1.34 (s, 5H)
QT
' o} el
3,6-dichloro-1,2-phenylens 8.10(d, 2H), 7.57 (1,
dibenzoate 1H), 741 {d, 2H),
C{_QAC, 7.49 (s, 2H).
Q/ﬂ Q
i |
a <
3-methyl-5-tert-butyl-1,2- D 7.98 (dd, 4H), 7.36 -
phenylene di{4-chlercbenzoate) (dd, 4H), 7.21 (s,
{(IED12) 1H), 7.17 (s, 1HD,
a o 2.26 (s, 3H), 1.34 (s,
9H).
_ d
5 0
3-methyi-S-tert-butyl-1,2- B
phenylene di(1-naphthoate)
| 4
R o !\
3-methyl-5-tert-butyl-1,2- B
phenylene di{Z-naphthoate)
9
e ‘ &
3-methyl-5-tert-butyl-1,2- B 8 8.02 (d, 24,

7.97(d, 2HY, 7.17

{m, ZH), 6.83(d,

2H), 6.794d, 2H),
4.04 (m, 4H), 2.25
(s, 3H), 1.41 (m,

611, 1.33 (5, 9H)




(s,914) . 4-methyl-1,2-phenylene di(2,4,6- trimethylbenzoate) D "-../.x"--"-."" N.../i-,..,..-"..---
---1-67.29 (d, 1H), 7.22 (n, 1H), 7.14 (m, IH), 6.83 (n, 314),

Compound Synthesis | Structure "H NMR (500 MHz,
Method CDCI3, ppm)

3-methyl-5-(2,4,4-trimethylpentan- | B 5 8.09 {d, 2H}, 8.03

2-yl)-1,2-phenyiene dibenzoate {d, 2H), 7.50 (m,

2H), 7.38(5, 2H),
733(t, 2H), 7.19 (s,

2H), 2.27 (s, 3H),
175 (s, 2H), 1.40 (s,

6HD, 0.81 (s, 9H)

O .
[+ [s]
3-fluoro-1,2-phenyiene dibenzoate | D 58.10(d, 2H}, 8.67
(d, 2H), 7.56 (m,
. | 2H), 7.40 {m, 4H),
731 (m, 1H), 7.18
VAR (m, 2H)

4-tert-butyl-1,2-phenylene di(2- D
methylbenzoate)

5 8.04 (d, 1H), 8.00
(é, 1H), 7.39 (m,
3H), 7.34 (m, 1H),
7.28 (d, 1H), 7.22

7 b (m, 28), 7.17(m,
| IED, 2.57 (s, 6H),
=~ & b 1.36 (s, 9H)
Q =]

4-methyl-1,2-phenyiene di(2- D 6 8.01 (d, 2H), 7.35
methylbenzoate) {m, 2H}, 7.22 (m,
3H), 7.15 (m, 4H),

A 2.57 (s, 3H), 2.56 (s,
| 3H), 2.42(s, 3H)
\- Q [e] :

o] o

d-tert-butyl-1,2-phenylene o 8 7.36 (s, 3H), 6.83

di(2,4,6-trimethylbenzoate) A%} (s, 4H), 2.29 (5, 6H),
o O

2.26 (s, 12H), 1.34
(s, 91D
4.methyl-1,2-phenylene di(2,4,6- D 6729 (d, 11, 7.22
frimethylbenzoate) (m, 1H), 7.34 (m,
1H), 6.83 (m, 3H),
o = 242 (s, 3H), 2.29 (s,
[ ; 6H), 2.25 (s, 6H),
Sy 4 Sy 2.24 (s, 6H)
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2.42 (s, 3H), 2.29 (s, 614), 2.25 (s, 614), 2.24 (s, 611) --—--.i  --"r-'l Compound Synthesis Method

Structure

Compound Synthesis | Structure "H NMR (500 MHz,
Method CDCI3, ppm)
1,2-phenylene di(2.4.6- D §7.43 (m, 2H), 7.35
trimethyibenzoate) (m, 2H), 6.84 (s,
4H), 2.29 (s, 6H),
\q,Q\;Q/ 225 (s, 12H).
3
[060178] It is specifically intended that the present disclosure not be limited to-the

embodiments and illustrations contained herein, but include modified forms of those

embodiments including portions of the embodiments and combinations of elements of

© different embodiments as come within the scope of the following claims.
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IHNMR (500 MHz, CDC13, ppm) 1,2-phenylene di(2,4,6- trimethylbenzoate) c) 0 ii 410 5 7.43 (n, 2H),
7.35 (n, 2H), 6.84 (s, 4H), 2.29 (s, 6H), 2.25 (s, 12H). [00178]lt is specifically intended that the present
disclosure not be limited to the embodiments and illustrations contained herein, but include modified
forms of those embodiments including portions of the embodiments and combinations of elements of
different embodiments as come within the scope of the following claims CLAIMS |.A substituted
phenylene aromatic diester of the structure (ll): (II) wherein R1-R14 are the same or different, R1
is not an isopropy! group or a tertiary alkyl groug;ragygach of R, and R3 is selected from the group
consisting of an unsubstjtuted alkyl group having 1 to 20 carbon atoms, an unsubstituted alkenyl group
having 1 to’20 carb&HPskgHR ﬂ“ﬁ%ﬁféﬂﬂ?cﬁ@%]%?&fﬁ_ éhﬁzfﬁgb%ﬂr,ea@?ficon-containing hydrocarbyl
group, and combinations thereof; and each of R2, Ra, and R5-R14Ii3 selected from the group
consisting of hydrogen, an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a
halohydrocarbyl group, a halogen, and gmbiffations thereof. 2. The substituted phenylene aromatic

diester of claim 1 wherein each of R2 an is hydrogen.
Ry =
s} o e o}
R R“Rs / Rg
Ryq R{:s \\ Rg
Ry i

wherein Ry-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 1to 20
carbon atoms, a halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group,
and combinations thereof; and

each of Ra, Ry, and 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, and combinations thereof.

2. The substituted phenylene aromatic diester of claim I wherein cach of Ry and Ry 18
hydrogen.
3. The substituted phenylene aromatic diester of any of claims 1-2 wherein R; is a

methyl group and R; is a branched alkyl group.

4, A substituted phenylene aromatic diester of the structure (11}
an
Ry Ry
Ry~ 2%
RN o ©
Rsp / RNRS T Ry
-
Ry N RﬂRa Rs
Rya =
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3. The substituted phenylene aromatic diester of any of claims 1-2 wherein R1 is a methyl group and
R3 is a branched alkyl group. 4. A substituted phenylene aromatic diester of the structure (ll):
wherein R1-R14 are the same or different, R2 is an alkyl group having 2 to 20 carbon atoms and each
of the other R groups of R1-R4 is hydrogen; each of R5-R14 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 each of R2,
R7,and R12 is S|m ltane not but r ubstltut ne argma diester of the
structure (H): erelrtﬁl?% hafi are fhe sar%legglt (rﬁff ent ea ?kﬁ/ % ?2 htiﬁdrozben R2isa
hydrocarbytﬂgmupnldaaanigoitta pheattmmmoni$-Ra atHpdsiome of R7 and R12 is selected from the
Group consisting JaAIaacR, APUTRNRAM BIoUR o o SO aan AT MDICh My
optionally be substituted with \alogen silicon, or an alkoxy a secondary hydrocarbyl group
having 1 to'RUgresrHA at@msh@wr@u tné@/ %Q)tr@ﬁ%tpﬁy bergub@t t@u@mwﬂwbw&.méﬁl%@arﬁa|koxy

group; and sjic&REMmeiRR: RE:BE:MB bang 13 Rlduis.arlgctedderadhe group consisting of
hydrogen, an unsubstituted hydrocarbyl group havin ,‘ganeto 20 carbon atoms, a halohydrocarby! group,

a halogen, a silicdiothdniRy Mtfoe Lt SiPEHERRShaeeb mbRat &&hereof | Rs RI2R7  wherein
R1-R14 are.the same QL iffer ach of RI R dr en is a hydrocarbyl group having 1
to 20 carbgsn atorr?l’e eglalca @ﬁ%ﬁeﬁ(ﬁr S elc%f egggrolufpié nsisting of hydrogen, an
unsubstituted hydroearbyl group having | to 20 carbon atoms a halohydrocarbyl grélip, a halogen, a
silicon-containing hydrocarbyl group, and combinations thereof; and at least one of R5-R6, Rs-R11
and R13-R14 is selected from the group con stlng of a Cl C6 alkyl group, a halogen and
combinations thereof. 7.A substituted phehyls

R1-R14 are the same or different, each R2 ‘and R4 is selected from the group conS|st|ng of an
alkyl group having 2 to 20 carbon

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

at least one of R; and Rz 1s 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-Ry, Rg-Ry; and Rya-Ryg is selected from the group consisting of
hydrogen, an unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a
halohydrocarby! group, a halogen, a silicon-containing hydrocarbyl group, and combinations

thereof.
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each of R3 and R5-R14 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. 8. A substituted phenylene aromatic
diester of the structure (ll): wherein R1-R14 are the same or different, each of R1-124 is selected
from the group consisting of an unsubstituted hydrocarbyl group having Ito 20 carbon atoms, a
halohydrocarbyl group, a halogen, a silicon-containing hydrocarbyl group, and combinations thereof; -
and each of R5-12. cte from the gr con tin h gen, an unsubstituted
hydrocarbylggroup F?‘a%illr%g lhegf%ma’r Bon & glr%tsgc% ohy 88§HJLT gﬁﬁp a halogen, a
silicon-containing hydrocarbyl group, and combinations thereof. 9. A substituted pheiliene aromatic
diester of the structure (l1): - wherein R1- 1214 are the same or different, each of RI-144 is selected
from hydrogen, an unsubstltuted hydroca by roup having 1 to 20 carbon atoms, a halohydrocarbyl
byl L group, and combinations thereof; and at least one of
R5- R9 is dlfferent than its respectlve R10 mate. 10.A substituted phenylene aromatic diester of
the structure (IV): (IV) wherein R5-44 are same.or different, each of R1 and R4 is hydrogen; and
at least one of R5-R14 is selected from the girouﬁﬁ)nsisting of an unsubstituted hydrocarbyl group
having 1 to 20 carbon atoms, a fralg ocarbyl *a halogen, a silicon-containing hydrocarbyl

Ry

wherein Ry-Ri4 are the same or different, cach of R;, R;, R4 is hydrogen, Ryis a
hydrocarbyl group having 1 to 20 carbon atoms;

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

at Jeast one of Rs-Rg, Rg-Riy and Ry3-Ryg is selected from the group consisting of a

C1-Cs alkyl group, a halogen, and combinations thereof,

7. A substituted phenylene aromatic diester of the structure (IF):

(I

wherein R-R 4 are the same or different, each of Ry, Ry, and R4 is selected from the
group consisting of an alky! 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

Lh
=



each of Ry and Rs-Ryy is selected from the group consisting of hydrogen, an
unsubstituted hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarby! group, a

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

8. A substituted phenylene aromatic diester of the structure (II):
(1)

Ry Ry
Q, o

Rg

Hy

wherein R -Ry4 are the same or different, each of R)-Ry is seiected 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 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, a

silicon-containing hydrocarbyl group, and combinations thereof.

9. A substituted phenylene aromatic diester of the structure (I1):

@ty

Ry Ry

G /O
Re

N
R. R,
0 Rus P 5
R 2
Raf Rus & Re
Rag

By

n
[iry



wherein R;-R4 are the same or different, each of R,-Rj4 is selected from hydrogen,
an unsubstituted hydrocarby! group having 1 to 20 carbon atoms, a halohydrocarbyl group, a
halogen, a silicon-containing hydrocarbyl group, and combinations thersof; and

at Jeast one of Rs-Ry is different than its respective Rjg-Ry4 mate.

10. A substituted phenylene aromatic diester of the structure (IV;

(Iv)

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

at least one of Rs-Rys is selected from the group consisting of an unsubstituted
hydrocarbyl group having 1 to 20 carbon atoms, a halohydrocarbyl group, a haiogeﬁ, a
silicon—containing hydrocarbyl group, and combinations thereof, and each of R; and Ry; is

simultaneously not a methyl group.



