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EP 0 376 997 Bl Description This invention relates to aromatic carboxylic
acid esters.and to the use of such eésters as novel: thernally and

oxi dati vel y.stabl e synthetlc f|UI d: tlcuIarI y,. the invention
relates to their use in the 5 “fi e?d Wsestggg”ral qQxi datively stable
synthetic fluid lubricatjion. Mny types of synt hetic flui ds useful as

| ubricati nqesaﬂbtﬁmare avai | 'dbl'e; " i-ncl udi ng hydr ogenat ed ‘pol y-: .al pha- ol efi ns,
aliphaticyesters of aliphatic di-basic.acids, trinethylol propane al i phatic
esters, pent’ ‘glidfs yrivintipn edlatesl lopdvartratic: cembﬁncs acid Ieéters and'4g: thei bsb fitsacheedters 85 nawatl
phosphat e tesrnelysand Eridatigelidstalde Sypithettti fhitisdire particsieay, fhe iGent@n melatessto theixvele iA. tha/\/
Hart, "edi tfisidaf the@phedvaively stable syrthmtic fifd lukfit®ie®R) . These flui ds were devel oped
as 10 i nmpr oVemelypes of\sypthetia fivide ysaitl! e dulricating pils arey aigiiallg, @dmgb'yﬁ@g@la!?d x8ly-

i nproved taRbpRialinsselighatic estyls of aliphalio cibadis F‘éﬂft rfv@ths'ﬂarqun? {ljphatic asters, pentaerythritol
vol atil i ty"‘E’ﬁ‘ﬁ? 898y glliconess Siliggiay ‘Es@"s’ \?P% et discussiony ?%"t F‘CQ

and im prl%'{? %{S"F‘r?'l?‘ f‘o\i’ :aﬁ’rl rng s ets f( %r fluids IF f ve%
?i(glaggegr Io.ﬁ th \éﬂ ?r T ﬂq{ldﬁr?'alhé ?ér g gﬁg?:()il eFi %I§Urh§ aracieris lcs anl
desi gn anoé;l ﬁg {?Jiie'@s% 4 grlﬁants Qrga §ed cBn ide IPr'ﬁ i g}én'ga o
fluid perfdgg femperatdrn |mrPo§$ ﬁ:ﬂ er a"ﬂ' ra% ?&.&m&ﬁﬁ ?’I %@{

1976) digscl 09%8%@5 738D (LSebiba, M&&‘ﬁ f30l 1076 dﬁcl i J35full a8 b bRIAGRR for Jet

| ubri cat i ngiyiné luricating o) W Erinary, he paaﬁtasscr.sba%qrrir.mﬁg &l Basd $tbok AktiidhGnedis! bolh ke
st ock, whizb-mmeete) iamhihvischsty. 2ddlirdmen IndChhel 721 fiduLho-irde3€ @ejliiteyhehE qbid basaEYRick isand
t he 72 houwompeasedl b€ iend & ql)iarpenedétithritdl Retedysdaictsonsising Essentidly @S pahtaddythetolrhaeridl of
(1) a pentampyblyréstediiodant siraightr chdin 0t -G 6 reikarpici avlyl matenid tandi|(2)triroéllitate ester product
pent ger st hopsisting erserdially of trigelils @tdeioy\pletQWGstariﬂp@dy B4y G talkanolymaterizh The weldht G110 of

al kanoi c donelitaiepeter E{Pductatndhe( Egntapwthn\el dstar roduch dt e bpr'@me@ly in ¢herrenast fiomg
essenti al |3podf: 1@ foaveyt|tilt i ¢ aci d conpl et el é esterified by C4-C13 al kanol

mat erial . ThE-SuBHieh 8974081 JRgkowskd ﬁhﬂi Myopst 1R, 19ZQ)aplatpy Hcﬂﬂdwp@rfdt'%'caﬂng fluid and
pent aer ;/t HRRftipYarly cancgins g fof. ﬁ“°f‘ ﬁé'“'ﬂl"'@h il jrap r‘FéF "‘ %P’t°H°é"°rs %" f“r“é?m
about 1% 51(?““{"8 tuag artlmg iny. rk en f t reg h |t|ven.

ges 1 R/t l { Das ’ r V|
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wi t hout aty &rﬁ n&ﬂ' 1dt Qto djﬁn{é s qﬁrgsong%ﬁﬁrkﬂrof:—rhe

i nventign lf i§ dBlired thdf a4l BIQQhélqg{nnd Wi QWW&Hoﬁfaﬁmg%G RB&TR inl pab eaifa?amount

i ntended fyh s4i® b4t 23 1al B! wewantnefaaraaearr@hg b bbRa Sifiss ok B4HFSis dhet Mittiald® and among

transm SSItmbf)\kewlaG§oﬂfcohdﬁ]§ gma@ AL, swel [ ng. .characteristics thereby

enhanci ng' f1ukdPagitentsizegn (Lidaeset &l &BﬁMZSSBIBﬂ :éfb.wtd&h&ammuﬁm iof YubAGnBland

| ubri cant defatkifying cimpositogs wiewsa chhientatidi tive i s an oil:'solubl e, satuyated,

al i phatdsc oA rammtermrmhwrwmnbaﬂdemmrsdnaw 81¢f from 10 ta 60 carbon at ons

and from 2 ’co(analuatsatuepydlqaﬁﬂhatg:esd/orl%mmaamﬂrmppb podi.ons 30 .it.is.desired -

that an al i phélalighati¢ padelsi - havi.ng frem-8 to 13.car bon.atoms he.present in up

to equal ampui: 2iphatihmenecibaxsiicaridswithl 240 30%e9eion alams infheheleculecend rong t he above

cl asg of esPeters %.0"61 l°ﬂ%$<'1ﬂ“ girhelicamenciungtinop! alpehals Withd2. 903 carben aleds 6‘fth§a!“€'6<fﬁ'l9l S

is trid@8cyl 224 ' agaro °e‘ﬁl"- Hitr 587‘°§§Ga’?91‘| Famsin. e "}S.’le""'?} here the W°?9t79')°

refers to tf ‘”ﬂg\’ %@iﬁ’gﬁg g ﬁﬁ? f‘% ettac e osjt% ofns wi t h

content of 4 19l 12 AspEfeRert %mrasn Areaibaie SR hble R v " o7

| brlcatln oi s

(a) aliphalTi Ly C:EPEB& paflﬁ‘t h&te?@’oﬁ’kas@é p%é‘i{cgg%k\t:&m?cés%% of. Bebmatic

al i phatj.c pg,g ay& yiic a at1.c nonocar oxy | C .acl 2 1o carbon
atoms in thepnieoy nee qﬁé‘&t §r5rﬁatlt‘. 'E:Q’H&xblﬁ%ld%g\@r‘ d?tt@lgbmfohﬁula

nmonof uncti onal "al cohol s’ Wlt 32 10 72 carbon atons’ | n. the r_ml ecul e 40
and | ong- chaif '? ' 0 '

nol ecul e, Whgr
(B) is &: 1. foRe

=

m)nocarboxyl :

55 whereln Ar is an aromatle, morety R s a neo hydrocarbyl group: contamlng from 5 to 18 carbon atoms, with
the provrso that Ris-nota cycloalkyl substrtuted neo hydrocarbyl group Ry is a mono, di, tri or tetravalent
hydrocarbyl group whlch is a neo. hydrocarbyl group- or another prlmary hydrocarbyl group, contarmng from
1 to 18 carbon atoms n, |s an mteger from 2 fo' 4 and represents the total number of carboxyllc acid ester




G'B. Patent 851 205 reI ates to al cohol esters of aromatrc tetracarboxylic
aci ds surtable for use as’ Iubrrcatrng orls :
EP- A3-0. 157 583.al:so rel at €s-tgsQidrs9af By Iubrr cant conposrtrons

conprising ‘esters of arematic.45.. pofycar boxyli-c aci.ds. The present

L nvention provides an; : ar onatd ccarboxyli ¢ -acid® ester of thé general
formul a [ ergdypden tﬁedwrrﬁat.e ifdletyl; $2:341a Ay@OmAIbYICgronpi dstived fRm & dig! epatsining dioBc oA
group cont. aéamb,ngto.fng .OMs it iRtegod 6@ (w04, atd s aniintepertfony “prookiand whetad is.iRYy iR
a cycl oaf kyhonsualafit wheataasl2.Fe s dhsmhipeisniays 3. GF istivelemBnd derised fiofA triglof fofmya o
tetraval ent.: hydrocar byl: group, . whi ch:is a neo hydrocar byl group or anot her
pri mary taydruocar byl -group;: cont -al.f1i: Ng :fro bg 18 carbon. atonms n is an
integer from?2 to -4 -and.repréesents’ the tot 2nunber -of carboxylic acid
ester EP-0..376 997 BI groupsngmt ort:rat-r—eC Q}ty, [err]rs a

hydr ocar byl group -deri ved from'a“di d” contgining from2 to 18 carbon atons;
X is an |nteger fromO to 4, and"§- i's an ﬁteger from1 to 4, and when a
is 1, Rl s:i’s: m)novalen.t When a rs 2 Rl i.sdi-valent; when ais 3, Rl is

trival ent and derived ” Om a LLi 1§c;r90n atomis; and when a i$ 4, R, is tetravalent

[err] V\/nere‘t"}?’%n‘r Faa\"ﬂ o) ?N‘Ff?mai"'wm cont ai-niFng from1 to 14 carbon
atons; and JAZAMEIT %mﬁty 0{%' etraval ent and-derived froma tetraol of
formula. CH' OH.Terr]- 25 vvherern [err] may be thé sane or different and
are hydr &carbyl groups ‘containi ng. from zergH Qﬁto 3 carbon atons, and when
t he hydrocarbyl groups [err].contain no ca bon atons, Rl is derrved from
pentaerythrrtol wi.th the proviso. that . WnenaAr s a srngle ring, ais 1 and
Xx is 0, nis an integer other: thai@CZHZér R Céijﬁ}bf this inventionis to
provi de g novel thernmally and oxi dat.i.vely tabl e“synthetic fluid 30
corrpb's‘"tron conprising an .aronati.c:car. boxyfﬂc acid ester: A feature of the
invention is-that the aromatic carboxylic G @Hesters which function in the
novel thermal l.y and oxi dati:vel yr'a_stable synt het i+ C fI ur d conpaosi'ti on can be
easi | y and. econoni-cal Iy smanif-ack.i An advanta

e
conposi t izonwhesein Ra st freand Fo AL P& "Ea??’ﬁ iﬁ ﬁl mcar@y?ﬂ%&%&@a%dﬂ W? 41190
it W S ri i

properties Vm1°c3n°aﬁ}°éa’6@§'rar"ﬁﬂp ?Vd
Vari ous pr ef’%‘r"’?deféP"T %%‘taﬁrry@gw'a ?rBr(%l & e dr?ve?ﬁ? gﬁs Wi 'Iml‘agelr

now be descf ﬂé he t Qhri] nvenE‘t;naiQ ;Jégfbéi‘fé)g n@vePih@ﬂﬁtaﬁ@LndC&IEHQH?Qtabﬁ syhtBetic fluid

resi stance to’t laiige ns hermal. .-energy. The rate of
thermal déct 8% %Se oritibh st &t thé arohﬁf@@irl%«ﬁrb%cﬁré%@ssﬁhlw thadtion &5 the hnogel
property. | g}e I e el G Cimglr o 5o GHayE oconbrical e
stability. edgvagggg SlthdGrodeRiBompesitiod @ thalt ureemmafmarbomc ecig eslere prgvidrclubricating
efficiency, lroggﬁ.asrmcmeeé. 616 fRbyntheticd finlalcempasitonscant s. - For | ubricants and
hydraul i Ggf PU'\QﬂodsTprefeire@f%ﬂaﬂ’eeéﬁd gibedimartta theprespe irvéngion wiliogw besdeserivedh ty

pour poi nt, ;; X6 akenii@ skbillyi dfial shemival compaind fiv s sagistencarip change Eraugh? @P?%ﬁ?'e'y tﬁéﬁ
Such proper tioRfal aidgylThé raeTentizinel tesomprsitieny esve Anclsp of ARIMASTAME; P'aﬁiF'VnF‘ﬂ'B?s !

structural pwgédyi cations.than is thermal stabiti
In this jet and space age more and more emphasis is on tt}/ermal stability. Higher operating tempera-

V 40 tures, for increased engine efficiency, require more thermally stable lubricants. For lubricants and hydraulic
fluids it is apparent that other properties-such as. viscosity, pour pomt oxidative stability and vapor pressure
are quite important, but such properties are more amenable ‘to. improvement by additives and minor

. structural modrfrcatrons than is thermal stabrlrty
Applicants have dlscovered that certain “aromatic carboxylrc acid esters possess a high degree of
45 thermal and oxidative stab|lrty The- aromatic carboxylic acid esters which are used in the composition in
accordance with the present invention are compounds characterlzed by the structural formula

50

’. R-—(—OOC—-}l\’"-—-COO—-R ---t)---OOC--—.?i\.r-----COO--——-—_—R1 (I)

(coom . (COOR)

56 .

Shetein , R, Re, Ar,n, x and a are as dsfined previously for formula ()..



Appl i cants have di scovered that ‘certain aronatic carboxylic acid esters
possess a high degree of 45 - thernal- and oxidative stability The aromatic
carboxylic dcid esters whi ch are- ugpq,é do?@4CONPOSi'tion in accordance with
the present invention are corrpounds char acterized by the structural
fornula: [err] [err] 3 *"EP'0.3767997 Bl The aronatic carboxylic acid
ester is prepar admht;c dfeﬂmihc rngndaésteahs:ohp&red/vby hea&lihgaﬁroatadhbbwmarﬂ a®matic acid or
anhydr i de, anbydriderei theiesdtars (s (Eitanbasterification): Hbwevart inainder toHoine the esteiiifiaation ceactiot ¢
f orce t he completidnf arcevchssrof thwaaltohd ris: eropleyedpiaemnilipnthe dotel @sount of adohellie prasenbinal
is en@ oy e@9%\xeassioh wn eguivalentohasi. - Rieferaiy. thef aleohel dhpresentin gy 9%cercessnThy unGaded
excess 6n agdhabanay \bel remeved dyidistilaipnegfier e, egterificafion sagtion dt camplgty anslerresed fin fitusDos
excess. THee(iffetonceastns  al cohol' may be rem)ved by d| stillati on after the
esterificati Bermplys dhe- glpohol a’t"oﬁ'ﬁt"étt" %Fh&' eaé

ﬁ‘a 7 2‘3%‘3

en cat n,

reactions.® zﬁr:t?‘? ﬁtfeﬂ‘f"mv n [-acd, of 'Féﬁg?; t"

t 1458 N
ot b D s g@; AL
i ﬁtrslsgg O tioi n@ﬁp%en % notes a group havung a

the practicey9
ey of mole&dlet %aﬁaﬁﬁ pli ifvRih? hytidc

s

par a- t ol U%%Hhoﬂ”&u%c@% h@&‘
choi ce i s dpghderiwithit 88 Rortékt brQiis ﬁveﬂﬁdn SucHBBGpsQrGHiﬂa o IrdMEwi

est eri fjscat i(Qhyarbéibon dfcapsy Hat ib.SalipfRtd led, lak@ Cardkhdtib, asphaftP armmbat\rema%§aomardch
as aqueous saustitutsd BNpeEteahdl BlicPdlic @RuSS, i hy BkeDXypital hydbcansod GrouPs &r8likfown to those
speci fi cat i exilledndthapp.cTegchyaioedriias  grdubemiage beTmonvydléng aa wbly ks' did @i ot 1BBavaled! Thel
havi ng a calshbthareabayrbechine ecmbrg peitits @t fttachnient df e hydwearbod @roupd to icarboxyrapsivithirand
havi ng pr eddwi seeet tompley cistoc anolsowie. cixamples @cludsi bétylndachie octadecx propyiens hbuylens,

i nveQLi Bn. Sutenetrigh penfeoetiividheldlen valopt.maigty @ﬂmwgfomlpsntaefytg:m)l dr ocar bon groups;

t hat al f Ha@t%gfc{"és dhat isgroups whiel: yhilgtpredomiganty hygrgoarbonsip isharacter; within te enierd ¢
ar omat | c- s@bbisi ipyerion: %ﬂnrarﬂraqmazomdhaar qagbpp fin 8 cgwbarp@w odhesrigeneomppsed °f1=§‘|5‘?'bal
hydr ocar bonﬂg Buﬁ’é‘abA‘? éetR’ﬁ't%‘ms Y. ‘Penﬁ%"é’egtk ‘f‘@& ¥ 'ﬂedt 1’? %Jaft and jpelude. H?H?’@E‘B'Pbon

gr oups pray BF ﬁﬁfg v m{e i Oq'% s su§§t uath i eloogBio 58 HRPHE AP BB BPSRE™ o

there nBy
car boxy grbglﬁ’f?ge" AR cg ’éﬁ%’“s B 0% e? ol ecul ‘e Exarrpl es include

octyl, dec,ylla Amg‘gﬁca,q(e&ylm propyl: ene but yt ene, 20 %~ butanetriyl
pentanetriyt;—the tetra val ent noiety derived from pentaerythri toI etc.

(2) Hetgro gf@%?natré inBty.' A cag]izg'd@ ng@l’oﬁugtlc dﬁ@btls%u&?!ra%qcﬂghiaﬁ@ﬁljcbéuéqéf@rdaﬁﬁ'fcﬁgrn

i n char acta@maké hbibh). U8 pEIEILEF inoftiostdah Be bINEREII be; AN, Fhéteid kSR Wb BRMaichan
carbon in naciéhad fuséd atltv) Goifts e BAHBE nEHIP 65 ths Géund & B&pRiha@bro Bnthréhé, R, Such
het er oat orEomatid: noibibs 24P 2HE Bé, of Do 1iRIGE Byps Kinbroka Cht Tost e nuitfel ara Mifked Nitrbugtl Sriddingy
exanpl e, r‘inrtag@geaacowugeaucamddgmglrhkages @b be chobem figener al , no. nore than about

t hr ee smbst i-taiwnicscadon lsipgle bows.oavsy . II@iﬁngpkele wﬂdgé,wkmlgnermwes. teadt mixtegs ofisbdéh be
present f dlivaleytdridging@inkzgesbon at ons 4 n. the hydrocarbyl..group. The Aromatic
Moi ety, Ar 3(he aromatithmoiefy. Aniatall casqpisaipived fipm atomatictnarbaxyii¢ ifisearemagiprantivéridasiendeus
such as a ASERYCIREPRPAiGS*HpPles %aw?mutqseafona%weaonemns piBgle, ringyppleties are the

pol ygucl edonieq wherensRicand asee a3Praviqeshr 4988 t ype that i s, wherein at |east two
aromat i € ‘hucl ei are fused at two- por nts to anot her-‘nucl eus such as found in

napht hal ene, anthracene, et c.J"Su: At j'es al so can be of the
l'inked type’ V\,herel n-at I eas_t‘- two" fuckel i'nkég thirough bridgi ng
a -
” rvherert =2 St
Tx =0
‘-u
50 .
56 1




| i nkages to each other. Such brldglng Ilnkages can be chosen from 35

car bon-to-carbon single bonds, ether |inkages, keto |inkages, alkylene

| i nkages, and m xtures. of -such di vaksrbtsﬁrdgdg ng.l.inkages. The aronmatic
noiety Ar in all cases.is. dertved fronlaronatlc .carboxylic acids, aromatic
anhydrides and aromatic esters.:Specific,.exanpl.es of conpounds: of formul a
(1) containi-ngnestd A & ring Ar. nnretles are the following wherein RL and a
are as previoysdy. deflned 40 [' r]..  EPO. 376 997 Bl mhere n 3, [err]
25 [err] 35 , ,; = COOR 40

[err] 50 . .+ . y_[ew]vmaen 4 X = OfﬂmmMSOf
conpounds of fornula (l) mherlin Aro s _a |inked - Iynuclear aromatic

noi ety |nclude ‘555 ; EP 0 3 6 997 E and 0 [err]

CH and -O; where n-=-4;.a 1; Go8-ar 1 _grUsually, all of these
car boxylic .aci'd bearlng Ar o Fles.-r I tnsubsti t ut ed except for
st abl e hydrocar byl groupgs; hyd.ocarby » qroups a d any bridgi ng groups.

Sui t abl etar omati c carboxyl i ¢ agi‘ds which ng JORIUS dto prepare the
products of -this i'nvention are,'epresented by théz'dﬁnula Ar-(-COCH) n where
Ar is an arormtic noiety. and n-i$ ‘an.integer from2.to 4. Aromati-c

car boxylic. aC|Fs falllng within the paraneters of the above structure

i ncl ude hthaV’% 30|d i sophthalic. acid, terephthalic acid,

hem mel | i l )ﬁ%ﬁt]a erombtici MBRstibArd: d,

naph- t hal enegﬁé%'bd Eggxéfﬁpgungﬁfq?rmﬁgg dhlgérlgjgegqg‘bdl car boxylic aci d
napht hal ene- 1, 4-di carboxyli ¢ acid, naph- thal ene 2, 6«fdi carboxylic acid and
napht hal ene 2, 3, 6-tricarboxylic acid,

2 | ROOC ==

b

25 . wheren =2 .
Tx=0 '
30
35
. wheren =3, . .
\ : ) ,X--_-. 0
et
40
45
50
where n = 4,
x=0

Examples of compounds of. formula (I) wherem Aris a ||nked polynuclear aromatic moiety include:
55 .



Anhydri des corresponding to any of the above aromatic carboxylic acids may
al so be used to prepare the products of the present invention. Anhydrides
are represented by the formula 3 _ '
[err] wherein Ar is as defi-hed ag%egéz%ngars a '|nteger from1l to 3,
preferably -1 to 2. Suitable. anhydrrdes are phthal i c :anhydri de,

1, 8- napht hal i ¢ anhydridg, 2,3- napht hal i ¢ anhyqlri de, -2, 3,.7, 8-napht hal i c

di anhydgide, trinelliti anhydrlde per'"||IIIC anhydrlde mellitic
anhydri de and benzophengnet et r acar boxy :_-ﬂaﬁ 50 hydr(Idd. Aromatic
cangxyIrc acid esters Robc.: S
invent§on by transesterificatién are “senfed by - the formul a 55 [err]
, Wherein Ar and n are defjned above anv 23 a hydrocarbyl group

inthis |nvent|on are drnethyl phthaJate tri *-thyI trinellitate, diethyl
pht hal at e and .di net hyl .. naphthalene 2 6- di car boxyl.at.e. -EP 0 376 997 Bl
For su&h reasons as cost, : performance, etc., the Ar noiety is
normal ly a beﬁe f b nuclei or a t hal ene
nucl eus. The Neo FWd?oc P neo ‘hyde ocar byl groJB is an

al i phatic group. The neo gfoup R contains from5 to 18 carbon
atons i th the proviso that Ris a neo hydrocarbyl group other than a
cycloalkyhmauhsggmﬁ%@dmﬂeo hydrocarbyl group. The neo hydrocarbyl group R
has the structure: 10 [err] 4 15 wherein [err] are independently straight
chai n hydrocar byl groups, brancheddchain hﬁ/cg%arbyl groups or m xtures
thereof. Preferably, the neo hy arbyl g POup~contains from8 to 16 carbon
atang,2cand nost preferably the nee- hyﬂroc nQyI group is a neo octyl group.
In all cases, the hydrocarbyl group is usualtfi.derived from an al cohol. 20
Specific exanples of hydrocarbyl groups. of [e?r] i ncl ude nethyl, ethyl,
propyl , |sopropyl butyI |sobutyl sec-betyl -and t-butyl. Non- Ilniting

| —@eo™ RE VpyTdan | d he hi
i 5‘ E%Pﬁ‘ %ﬁ' i pﬁ%g e r’tem re,iu REdaf et i s
i Edets

i' fo p
g xt Eg: |g ‘p é cts of this invention are
a roMatic moie an | teger from 2 to 4.
2,2-die h%L\ 3% c acid,
2, 2- diggt Rydranhi m ?d?éb mau , 'u eﬁt.tenit.c tc.@qt.@aat »acra m%fet.rd mt tmtes:éac.  Shaph-
pent anol thaidael1 &dk&rbzﬂ@ﬂchéétd' J\adﬂﬁél&iboé 3-dicathorylic rdcﬂ?ﬁépﬁthal&leh ﬂﬂﬁoﬁfb&tyllc acid, naph-
2, 2, 3- t 1 inaehdyd-didarttRit @8O hnd ndptihalené .8 68 Ichldxyik-acact anol , - -

C’ ac]

2, 3- di nmet hyAnhyiriédstupireshoriding anarly, of the 2béve taromatid dayoxylie p@dstmﬂdlso be used to prepare
2, 2, 4- t 1 theptoldydts df thelpeasar diventiah. Anhydrides aretrépydsentebrdyelp;tfanmla _
2,2 48 rimethyl-1-octanol, 2,2,3,3,-tetranethyl-1 -butanol and
2,2,4-trinethyl -1 pentanol. - —
' 0
g
= 4w .-// \O
Ar |
Rl 2
o] s

45

wherem Ar is as defined above and z rs an |nteger from 1.10.3, preferably 1 to 2. Suitable anhydrides are

phthallc anhydride, 1 B-naphthaltc anhydrlde. 23-naphthalrc anhydnde, 2,3,7.8-naphthalic dianhydride,

_ tnmellltlc anhydride, yromelhtrc anhydrrde, mellltrc anhydride’ and benzophenonetetracarboxylrc acid dian-

50 hydn;tde

JAromatic carboxyllc acrd estere Whlch may be used to prepare the products of this invention by
transesterrflcatron are represented by. the formula . .o .

A{COORy), = -
55 :
wherem Ar and n are deﬂned above and R7 IS a hydrocarbyl group contammg from 1 to 6 carbon atoms.
Arornatic esters that can be employed in this invention are dimethy! phthalate, trimethyl trimellitate, diethyl
phthalate and dimethyl naphthalene-2,6-dicarboxylate.

6



The Hydrocarbyl G oup Rl The hydrocarbyl group Rl is- a nono, di, tri of
tetra val-ent hydrocarbyl group containing from1l to 18 carbon atons,
preferably from5 to 16 carbon'ato ?5;11 rgg 1Y preferably from5 to 12
carbon atons. The hydrocarbyl group Fe erlved from an al cohol
containing from1 to 4 hydroxyl groups and may be represented as Rl-(-OH)a
wherein a i s FdrQbehlredsOnsdas 3%, availabilif)Sarieimirice lotd3lthd Ar ity ié@BmiallyoaNbéhzéneMcleus,
al cohol . Th@tormﬂ@dab&emusmlrmynmmub@ m@eéusal cohol s as described and al so
non neo al cohol's. The: non- neo. al:cohol's which can:be utilized to formthe
desi @d prdﬂreoboafydrodarbgl Grmpemt i-or-are wel | - known al’ cohol s. These al cohol s
are primry, al cohol s. SGitableal¢ohlial s include;:for - exanple,

2- et hyl - hex éln“olle nen hyrrecartwl group Soo en slinbrtic gRUR The nﬂ@tllmqu@mylammlp R cotaing fserafidd 18
n- decanol , dathonialoms oith dedeevise dat Riig p dl&wdf%??féld feestup ‘offien thagcrexslealky) substituted neo
hexadecanol fydrgeartyligreuin e "°ef‘td’°°&9vlﬂ§l“eﬁd‘las'élaé’{ll‘f@l°s (mixtures) are

contenpl atgd herein, and these cormercial al cohols may conprise minor
amounts Bf “al cohol s whi ch, 'although notﬁgpemfled herein, do not detract
fromthe purpose of thi’s i nvent i onR_Hl_g@eL_sm;hel i C nDnohydrl c al cohol s of
the type forned by the . Oxo. process (e - |so&’ecyl) t he al dol
condensatiaon.-(e.g.y - 2- et_hyl hexyl );, .or -by'4or ganoal um num cat al yzed

ol i gonerj;zation of aI pha- ol ef i ns 45 (especially ethylene), followed by

oxi dation, \aeR@ Ml R, YSPRHbre indBPendéhif BPdight cHaln HFarBERlyEErb®A, bratchdd ki RPdlocarbyl
al cohol M XjrdbpE orSrhikibrab tBrebOPrafebIN] thndo MGdrSQABNIbub | cOMEinsTfont 13 16 34BEH 4téWs, and
i ncl ude conmmest preltably tw/ Adol latoarbyflgfotd Is @ héwOdthll GroGm ik afl Cated) theMiy@fodarbyl group is
Chem cal Corysaathatiérioa frofd dnclicofill0 i s . a m xture containing al cohol s :
consj stisg esSmnitic atamplesfof Bdrarargiltgratian ohR4 s naad \Rs dhcludh Glethyl athyingrobyl, dsopBpill.0
10 car bon autyhisobul sec-betyl anch -buty! yNoofhmnmg( pxameles: of negmivaljscithat andy dietempleyesbin dHes
derived fr dwacligetafithid nyentinnca: Ri2rdimathyl-trheptaneli 2idi-methyl-1-eotagplngrmpthyl@rativihi-pestanelh
from[err] 2-mpgty! &9*&?'115'19*3@0'1‘ ruraipkdethg -h@t@aht?rreeﬂ@o Hyﬂcmsyﬁie%t"dr@?m'
contain var%?oqﬁhyéﬂrﬁ 'dle@l!'t’ hexanelq R &dlethyly ettt '9‘3‘1"2' Zf@‘m"_‘lﬁh!’bl

18 car boff :ﬂeﬂl p I a"‘éd’i ippefhyd ‘B?fB‘l"‘ |V' ing
0.5 B0l g %%ﬁs'@mhv a; 2? 2430 E °§ o
Cl4 gleggﬁgfl heﬁtan ) %ﬂ h rPct%nPl I, ?t gﬁng nol. andC % -1 no|

. _ |‘-

conmmer ci al I . tures tnelude ‘the ™" Neodol pr oduct s avai | abI e
from Shej)l - ' -Neodol ~ 23#& a*m-xture ¢f Cl2 and C13

al cohol s; andTHé'QQ&Q&artfwgrbép ﬁ’l l&li%élﬁed.% opllsf}a aa[?&llt %c Mghﬂb s‘..onta?mng froﬁP 1 Q 1%76
997 ‘Bl AN G%B8PktEns) brefrably #oR15/16 th QAR GBAS arfd YAdstprafrabip) R b td 1254 aRBH Bbms.
suitabl e for tHeeyirBcaByLgrBigtIHE8 dervey Rt bdAcdntl COMANEY Fondth td 4 hﬁmwlgrﬁbgela%aya
m xt ure of b seprazérted a3 FufpOHIwhersiaageirdar epal ed by. t he Oxo process and which -

i s avai labl.e Whenna Exx o iCaefyed &b anmondlmioha. Tt rdgno Ricohats wey bev @d ed altotls as
di ol .  Sui-tdadstieedendiaipd ms neodicdhas.r] .are 2, 2-dinethyl-1,3- 5 pr opanedi ol ;

2, 2, 4, 4- t et r afhetrhyrheolalcghgisewhichreat] baiitilized, thOEin Eletdeetlrﬁtanfedlltrwfilis quntqual'ﬁe*mlltthqwn
2, 2, 6, 6-t etalceheist Fppe dcohols pre primanedieahpls. 2, 2, 7, 7-t et ranet hyl - 1 ,.8- oct anedi ol .
V\heg,a i s 3, .Jeitaqles algeholsydeeluder don eramplp.o2-ethsihexangli mPciqnaly iscogtancl Rfrdineliatacienr. by
the fornfl éor[aéol -decanol, isodecanol, dodecanol, tridecy! alcohol, tetradecanol ‘hexadecanol, octadecanol, etc.

Com orcial alcohols (mrxtures) are contemplated herein, and these commercial alcohols may comprise
minor amounts of alcohols . which, .although not specified herein, do not detract from the purpose of this
mventlon ngher synthetlc monohydrlc alcqhols of the type formed by, the Oxo process {e.g., isodecyl), the
aldol condensation (eg 2-ethylhexyl), or by organoalumlnum-catalyzed oligomerization of alpha-olefins

45 (especrally ethylene), followed by, oxrdatlon also aro useful.. . . .
. An. example of a preferredi‘__ oh f_and alcohol mrxture suutable for formmg the ‘compositions of the
mventron mclude commercrally avai '.'fAlfol“ alcohols marketed by \fsta Chemical Corporation. Alfol 810
rs a mlxture contammg alcohol onsrstmg essenually of straugh:t cham, prlmary alcohols having from 8 to 10
carbon atoms e
5 . A variety of mrxtures of m _hydnc fatty alcohols denved from naturally occurrmg triglycerides and
rénginig in chain length : from’‘Cg ‘16 15 ‘are"available from Proctér & Gamble Company. These mixtures
‘Cohtain various’ amounts of fatty alcohols contammg mainly 12, 14,16 or 18 carbon atoms. For example,
€O-1214 is a faity. alcphol mrxture contammg 0.5 percent of C1o alcohol, 66.0 percent.of C,2 alcohol, 26.0
, percent of G4 alcohol and.6.5 percent of C1s alcohol. P
55 Another group of commercially avaulable mixtures mclude the "Neodol" products available from Shell
.Chemlcal Go. For example, Neodol 23 is a.mixture of Ci2 and Cis alcohols; and Neodol 45 is a mixture of
Gis and Cis alcohols ‘ S o .
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6 15 wherein R6 is a hydrocar byl group cont aining -from1l to 14 carbon
atons, preferably 1 to.10.carbon-atons, and nost preferably 1 to 6 carbon
atoms. Suitable exanples:of -this- sélg H%f'ﬁ?? gie trimethyl ol et hane,

trinmethyl ol ‘or opane, tri et hylol-but:ane rinmet hyl ot pentane, etc. Wen a is
4, Rl is detived froma tetraol "'-,ep_resented by ‘the*structure: 20 CH OH
[err] 30 vmecrnaaxan&re b d profiyedRanthed cham Biomhydiit bleHoPsiltabiiter |6 @ thy fremBinytion
groups CcOR gimiioruihl friedi ZIEghol, o pnixtdi o&s@ﬁr&)mﬁhaCQrmngeW@Breﬂ b tHoyOhoquetessydnd

gr oups Rawhrﬁlbn,samabreamhﬂdorcom no-‘¢arbon atoms, RLis derived from

pent aeryt hr: Wign. a As |2r & s rdedvedr idhaieit” Sufable I‘HXMD'QWQHM “EPH)E Grep RRsliwthyiat 3-
aromat i € ewpiesigh R.244tdtdmethyld;5-paftanetiol; g-é»ﬁérleirlam®5w4 Bhexapadiel; 2;2,6,6-tetramethyl-1,7-
[err] heptanediol; 2277—tetramethyl18-octanedrol - LV [err 45 wherein n, R2
and x are asVipefmindd dxsrvedi ffﬁ"'fadr"?’rﬂl“&‘"("l'jf('qfé)ar '§f°8f°FPé‘€?dr'?y(§1°d?!&‘F'Byl gr oup
cont ai ni ng from.5 to-10.carbon.atens,. Rl is a di, tri or tetraval ent

hydr ocar byl . group ‘as - defrned i for rruI a ((l:i} agnt ar ni ng from5 to 16 carbon
atons, "8nd 'a is an |nteger from 2 to 4. sp 27 .An al:ternative enbodi nent of
t hi si nventi.on: eonpri ses-an. aro#@ﬁ%‘m—b y'l-r-cCIalgbﬁ ester. of the fornula
[err] EP:0.376-997 Bl wherein R5 i.s a Og/drocar byl. .group contai ning from
2 to 18 carbon_atomns,. preferablly from5 td® 18, and nost preferably from5
to 16, with t he pr ovi S0 that Rs is-a primary hydrocarbyl group other than a

neo hydr oGR&EY re & LiRroedtsl ! Brolis cobtain Fom Ol to A BMEHnERIs, Méforhbly $ td 10VRIbbA RBms,
CONPr i Ses af mastOprarbrably Cilafob®Xkrbbri aiBfmb: USuREHIE bxaftiples b€ trgﬁerercﬁre bre thiméthdisthah&! I |
wher ei N Atrimethylofidpaia trintetiyicbutifio, didtiyRpedtanofe@d.nul a (1), R5 is a |inear

hydr ocar byl \@reorapscmismerl\'rengomraoqsnaal réppesdrjed WyBheamultaa: atons, RL is a di, tri
or tetravalent hydrocarbyl -groupas.-defined In fornula (1) and a is an

i nt eger from2 to 4. A further enmbodi'ment of this invention conprises an
aromati c cafboxylic acid _e_s_t_er. __of _t'_-he__ geﬁkﬂjﬂHfor rrul a 20 [err] 25

25

L. }»

E TR
PR

wherein R, Rp, R, ‘and Ry may be' the' same or different and are hydrocarbyl groups containing from zero
up-to 3 carbon atoms. When the hydrocarbyl groups R, Ry, Re and. Rd contain no carbon atoms, R is
derived from pentaerythritol. .

A preferred embodrment of thrs mventlon comprises an aromatrc ‘carboxylic acid ester of the general
35 formula- - -

40 R (IV)

to 16 :carbon atoms, and a rs ‘an mtéger from 2 to 4
s0 An _alternatrve embodrment of thls mventron comprrses an aromatlc carboxyhc acid ester of the formula

(V) -
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wherein Ar, n, RL, a and.x are as defrned in formul-a (1), and R8 is
|ndependently R or R5, and at | east one R and at | east one R5 group are
present in the ester, wherein-Ris E%h (%ocar byl group containing from
5 to 18 carbon atoms wi-th the provr so at is noet a cycl.oal kyl
substituted: neo hydrocarbyl group, and Rs is 30 a linear primary

hydr ocar byl wige i is @hydrbdatCrdup @BntanikgrokB2 tballsbﬁlﬂorﬁdt&ii’@ pretétablip frod & t¢ 18) WndBrBost
that n is ngbferdbly adch Bith N6l With fherprdvBe it (RIS prinddiry n&motanavr gréupaotBér thdnca neo
ring, a is Hydmoaiby giosp §d ris 2.s “ah. i nt eger other than 4, A still further
enbodiment qf Atdiies emhv@nem@htma)lmpammeeomnsearannmmabc cabblioy iid esteri of thes generabf
t he gener5alf0|fﬂwlarrul a- (VI [err] 40 viherein Rl is: a nonoval ent primary

hydr ocar byl«gr oup cont ai ni ng from 1 to 18 carbon atons, R2 is a hydr ocar byl
group derived_froma diol containi-ng from2 to 18 carb atons and x is an

integer from{i to 4. The Hydr ocar byl R2 45 T hyHr oc yl
is derived fr¢ OREITt rarS@Hm—%pnt-,ggﬁanAﬁér 2l an ilz]18 car bgﬁg)

atoms. Pf% fer bly R2 ci ".@@ﬁs bet ween 2 and(a:b )bon ons, and nost
preferably between 2.and 8 c§r BO'r? at.ons. Suitabl Bc aI cohol s incl ude
et hyl ene egcoI 1, 3- propyl ene gl ycol; 1,4- but ane’ d|oI neopentyl glycol;

1, 5-pentaneygl a@l At, r1r f@n&‘%r%r!a% dehrl rnaf%uﬂ‘(%%ﬁseéliﬁe’&lﬂly%Jﬁmbﬁ&oup contIlﬂ Jg"hg-om 210

prepar at 0 Maarbsi S, IFs rscearpeksnsﬁavalam th{AoddfbGISgREbh ab ARG th K@k §) dndl b id Wlinteger
I 11 ustrat edgdnti2 tolue non-I imting exanples that follow It is pointed out

that in the falfmet a@bcﬂirﬁuﬁpbrem ifvBtioR lcompH3Ey &n brométieEcaloBA€ Btid SRECH the gbrieman
and cl ai ns,fodula percentages are.intended to express percent by wei ght and
all parts are intended to express parts by wei ght unl ess ot herw se

specj f;i eeh. 55 EP 0 376 997 Bl Exanple 1 A ane-liter—flask, equipped with
a Dean-Stark tfap, condenser, 't hernovel | Stl rrer -and nj trogen inl %fItUbe’
is charged wit éﬁﬁ'ﬁ@ﬁﬁf(ﬁﬁﬂ@j‘%ﬁ'fe@@ﬁﬁ%?’@%r B1part SVIFAl £ ol
8-10 al cohol' (1 nuol e), - Y¢bgrary:s:-of = 2, 2,(&0oR wet-h, | 1-pentanol (1.1
mole), 10 part$ of p-tol uenesitBvAi c: acrd rronohyc?reﬁ @ 200 parts xyl ene.
The cont%‘nts are- heat ed - to e "funder a sl ow- nltrogen purge and water

is renoved “l%remAe opj c st ] ferr‘t-' .oV 0 € te
s gradual IV ansrsﬁése%g ?ﬁi (e yptig "837% é’.l’"é’&f'e‘* *Zc‘,’n? .'
and_ Ialzgot ;fﬁsf% rg" hﬁte trigﬁga ,%ME rcraag(rr ) FQ'?sal
ear ini 2 (2] a r nof
vacuum ( 10 2h@ it thé £ %)ovr%&thﬁtm A qus anél@mbvéssll Qna. xlé ‘e

tenperature. ARg wfier an‘zsanraur&fur.a:nreit.snl&npﬁdaelaﬁdroﬁta.c%@lberyr.d &did 6sreedf alte 5en3Q.|
m nut es w tfb,m],lé parts of: calcium hydroxi de to:neutralize the acid catal yst,

then filtered.through a thin pad-of . d| at omaceous earth to give the ester
product . ssExanpl e 2 15 (VIIT)

“R;=ooc—{

a

‘<iU

rrherein Ry is a monovalent primary 'hy'drooarbyl group containing from 1 to 18 carbon atoms, Rz is a
hydrocarbyl group derived from a diol containing from 2 to 18 carbon atoms and x is an integer from 1 to 4.

The Hydrocarbyl Group Ro

" The hydrocarbyl - group R is derrved from a drhydnc alcohol contamung between 2 and 18 carbon
ajoms. Preferably Rz contams between 2 and 12 carbon atoms; and. most preferably between 2 and 8
carbon atoms. Surtable dlhydrrc alcohols include ethylene glycol; 13-propylene glycol 1,4-butane diol;
ne.OpentyI glycol; 1 5-pentane diol; 1 G-hexane diol and mlxtures thereof.
50 The preparation of specific. compeunds of the present. mventron are further iIIustrated in the non-limiting
examples that follow. . .. .G aereo e
it is pointed out that in the followmg examples. and elsewhere in. the present specrﬁcatlon and claims,
aII percentages are mtended to express percent by werght and all parts are intended to express parts by
_ welght unless’ otherwrse specrf‘ ed : o e
§5 ' . ..



To a 2-liter flask equipped with a Dean-Stark trap, condenser, thernowell,
stirrer and subsurface nitrogen sparging tube, .is charged 384 parts (2
mol es) of trinellitic.anhydride; %9637935.; 1(1 nole) of neopentyl glycol
and 400 parts of toluene. The m xTure was ated to gentle reflux with
stirring and a slow. nitrogen sparge, .and held there for 30 m nutes. Then,
526 partsExg ey ol es) of 2,2,4-trinethyl pentanol and 8 20 parts of
p-tol uen i c.acid rronohydrate ‘dre added, and the’ mxture held at
reflux Tor.4Bndifds mask, sibbed ertae'fean-Stankeamwedlertsyr. ‘tamoely girer aid sitiogdndniet dile.The
r eact | ON (SERatged RitVWBss peitts (1[Il ofcisreriR@ficedicrd] 148 Pafeont Alfgl 810 RiPetip! (1Tigleh 144 ratle efd

t (7 5 pard btiimbtryla pbsont Hyfabiled) 30 ghertsf @ 1p- @@nesulianiceasid ninphydratejaps 290Reps yriens:
t h| n pad b DhtaitoAECIEts e zefiuk-uiider: a e hitregen fPYKgReandg 'Bﬁ“jd%l’r 13 afﬂ"t ic
|i ght yeldisifigfion/évecaushogs pesipd. Jhe thperaturpds oresuaiyjnceeasedyig 175 1cl°é( r
Exanpl e Iremovel cidahide anti7azqotiops: wRd. | Gdl’ i FPB!PE'?‘“‘Bé?fz‘B %‘\‘ﬂg‘?’é:, %¢c
aci d anhyemowge, Th95°ap%9"t'@>d9’9 '57‘33"’ *6, apd 8. “P‘F‘l fgna -k ﬁg&%ﬁrﬁ ve
parts syl velaiiesnaidhe 9pp tatwe& RPB: ?gr%lﬂ IrLend gpl’
contents l&F‘%Wf@ﬁt‘@d‘yt"B"'ﬁ’%ﬁc ngytralizs YR fron eref R0 A g\?oaogg errl L 5
parts 30 eathtoghe g 688y Pedfti um hydroxi de are added to neutralize the
cat al yst. TheI gontents_..are stripped to 180 C and 10 mmnercury to obtain a
product phenol pht hal ei n. neutralizati on nunber of 0.7. Exanple 4 35

To a flask- ? erpﬁgslggagt%mh Euith d BoAARRRE 1S oRddhicP, thetmbWdIE SirrePind SubBltabnl i C

j—-l

aci d and € chatd@ 380! ddfitd @Nmbiss) ve dnsullitié @nHyBrides 1daupeste (1 anofs) ofv
nitrogen r%t% ﬁg?&; g?n a0 Patstop &E awer?;h&ﬁl)(tu@fwagthhy erdle @xflitnyWithlstirring) ant aastayt
-are add rogbHt Ea(;nd 169 eI t6r0 (inuies] Epn, GB6 parts (et ylésh bic A ratrimethyigbntadol patt & s

of - esugl fora&heeuremc deidroondhydisaae e, amtioibel mbdunaheicha refimles 18 thawre whiles

i nc as eﬁ & is Rhovbd. by\Mrbaopic Sistilioiony Be rhactianzistmeoyss Gtrippesttat [1205C(18 706 b9kP),

12- hour P@eri teedied avial 7 blres of caickin bydraxids fan 8@ mingtes. [Fiirptian thioughe fhin Pad AaAMAFRerS 0
Torr (1. eRm)n o Buck®r funrehuaye S¥Aciads ¢fladight yeliew. VisseuetoSBPPAUSt ure i s cool ed to 90
C, treated W th 15 part's’ of “cal ci um hydroxi de for "30-fi nutes with rapid
stirries, _Agm_e_a_flltered :S|-onty through a thln pad: of -di atomaceous earth in

a Buchner f.unpel- ive t.hex est'i—:‘r" - e ed
per  Exanpl o1 dee &ge?lEz‘w' tﬁg.% 4%3 ...-.:'}lesbf orld 9@% é')‘t' h‘ff
500 partsa"ard"ﬂ %ﬁ%{a‘; F}r 'g;%#.’f% %? 4&“ vk “?ﬁ(# éf £§ 4'1

of pent ae o logte | - #nd cdnt ht%teteﬁldaedttoamolc are
added. *Th %’? ﬁ,,?ﬁ',.ﬁts g""’ i '-tl;‘ ot A A6 it 076000
stirring, p- to uenesul fonl c. acid m)nohydrate are added

. The react_gﬁﬂgrg xture’ rs taken to'réflux and 50, water is. rénoved by
azeotropr i|lation“over ‘& 2-hour period. An addi'ti onal 260 parts (2
mol es) of 273 afmsK fitbdBér kb9t 3 Ridechuio paii@dnoleayiat itobighalic adtidiand 702 hyrtsraeesd at
ref | ux  ovee RiufchifRdaied RE6S -CcindeF haiolvartipgsnaturgecant Se4ypantd (Rrnbigs) pia-wetty-2ethyli75C
and hel d pdneh@-afeCidded. ROTO 6, 120ipirtse(1 vroloptfitinsathyiojethanecand v 8 gartscaf priplugnesplfopic acid
ni trogen mtiopiratd lae aidad, Bne . thes tegiveraprociel increaSy| torrefluxoWetey ip. reppey by &rte&ct 0
85[err] sdistiiatea ovrtat 2iBurpieariods and the apastianrminyre it PRI BIRRSE ab A0 ﬁ’dﬁ orr d i 3‘3
fi1Ter ad wiow ylatiy. Jhe teaciop avKtus Is geoladdpriR o e tga%%ﬁstpa"s Bicua) @V e torne!
product . BButes withepid piiIgoten Ffteter aPYy fMEan £ K PER RERINYE® F oL PRV Rt on
are usef ulo 9¥8 heREPHRIPIYF and -oxi-dat izvel y 'stabl & synthetic flui‘ds. They can
be enpl oyed- al one or in a vari ety of “1 ubri cants based on diverse oils of
| ubri cati E@-’-’lﬂ osity, -i ncludi-ng matural and’ synt hetic lubricating and

grease i | S 1%%%&(! l)ged' 'bSrSEerllﬁié ?q;e add&l 284 parts (2 moles) of tnmelhtuc anhydride and 500 parts of

xylene The mixture is heated to 60¢C, and 68 parts (0.5 mole) of pentaerythrltol and 286 parts (2.2 moles)

of 2*2 4- trlmethylpentanol are added Th 3 I aotr_on mixture i$ further heated 1o 85°C wlth good stirring, and

15 grams of p-toluenesulfonlc aci ' ydrate are added. The reactlon mixture is- taken to reflux and

50 water is removed by, azeotroplc dlstlllatlo _'v'er_ a 2-hour perlod An addltlonal 260 parts (2 moles) of 2,2,4-

trurr; thylpentanol are added and. _lxture d_ehydrated at reflux over a 12—hour period. The temperature is

grax fually raised to. 175 C and, held’ for 3. hours, while. volatrles ‘are removed using a slow nitrogen

putge. “The mlxture is strlpped af. 150’ .Torr (1 -3kPa), cooled. to: 85° C stirred wuth 15 parts of calcium
hydroxude for one hour then flltered slowly through a pad of dlatomaceous ‘earth to give the ester product.

65 “ As ‘previously mdlcated the' compounds of this invention-are useful as thermally and oxidatively stable

synthetlc fluids. They ¢an be employed alone or in a varlety of lubricants based on diverse oils of

Iubncatmg viscosity, mcludmg natural and _synthetic lubricating and grease oils- and mixtures thereof.

.10



EP 0 376 997 Bl Synthetlc Iubrlcatlng oi | s.incl ude hydrocarbon oils and

hal o- substi tuted hydrocarbon oils- such as polynerlzed and interpolynerized
olefins [e.g., hydrogenated pol ybut ?7% ogenat ed pol ypropyl enes,

hydr ogenat ed pr opyl ene-i sobutyl ene. copo rrers chl ori nat ed hydrogenat ed

pol ybut yl enes, hydrogenat ed pol y(1- hexenes) hydrogenated pol y(1-oct enes),
hydr ogenat ed spfthatit lotHERARG 89 Tncludd kydrét@idae BIRS arfdehdlb-subfituted dR/ARBIDINE 51 CREIS a3
t et radecy! bpswhemes, andinkegoytisaRape, [o.6l fydrogénatt pantitylende miwsgeraled polypropylenes,
pol ypheny! shydeogenatediirgly@nerischutyiniep bepolyingrs, etiddyatat mydirgpeniatsp relyyitgidnes, shydrogenated
al ky| at ed dpghiehexbnes), hed@genatd apdiyi-artenes),d hyxinayaieteds bl i-demnds)le alkgibemnerbs vieg,
anal 0gs andddvecniienaysest h@nrawiflbems}'l dinmaylbeneetes, pdilZypthaiexy tenienesd r priiplenels stegnd
deri vat i vesbithesyls ddrohshids: ellyidted. pavichanmisk adﬁyﬁﬂwbwyhlpgﬂﬂwmrSM‘? @lkyietechdiphony! Sylidgs
by esterifi éi’d'tfhwﬂvaéﬁﬁeﬂ"?lﬁgs@a# fieseplogethereof. const i t ut.e anot her class of known
synthetic 10 Aikv'a'n?rqxoﬁatpplwgef 6?4'%'"%%@%!3 aﬁdedeé‘!@@ﬁ’ﬁ IW"W%W‘" @W‘ ¥rqy! Eques

pol yners hﬁ?ﬁ'ﬁf‘\%netbq"f"é'f’ I°¥§ne°°6§ﬁf“@?ea‘8f"° W'E))?Y‘H'?"c
t he” al ky|"P |'°a‘f"9|°" T ?gfearte'gm, % g aﬂon

g_ol KI Solpr Of_j'o S0 F h rhavm an ra e m cu wej i h m&ﬁge polye ye
b 50 “al ﬁ{im kit X%QB“E& o %ﬁm@g@

of 1000- }50/kea &6, fﬁﬂf‘&,de@@ e e o, B e e

the acetic aciadothstsGitBle cldes oflk ti(.cﬁb&gtmfga&le YorAgHsés B8 &Ew‘é @%ar%@lth’dﬂisa(de
di ester of  pialicaadid)ysueii: gid/ @Rl subsvid Béids dnd | HyrBdenatéd aksnyOfucaMe abidd, intaleic acid,
| ubri cat i ngazelaik Sackip Bilehs @tid,t $BackS hdd, SurBdric Ciciia dipl Yacid C lirdRicdgcid| Gimgr, , madhichatid, C
aci d, succi sikynaonichcids) nitly b vaiaty ©f fitabols (sigd Sutgiraitolivy, diexylaevhbl sdbdedykaidolidl, 25asgihexyd C
aci ds,, med ealehalcstiallena glytahi distrabnalgly®linenostberapomylens gipead)i Speeific ekamplemefrtiese astarsl,
adi p| "C aci dincliderdifiutyl edipatsi di(2athviexy!) rsabagate,cli-arbdsl! fumbrikiy. diestyb pabacates digbggctyhazelatog
vari ety of dilsedeopub|azoldte . dioctyl iphthglate, adidasyl aphthalatex dieicesyl eabatate, dhedeeyihexylcdigster of
2- et hyl hexylinolsig acig [dimen@nd thecampiens F 3% by rgrcinggrednnle. ¢f [sgkesie apj@ wisle tapoles of

propyl eneﬂg‘leWB‘V ne ?gé'cﬂ“ﬁ"gé%eggggo ,darﬁﬁé‘g'é destﬂ%rhs I(Q%I ude di- boutg'gl

adi pat e, 2 n Ingluds, 12 X

di i Sooctyl P vglﬁ%&!@f ity aie) P Seonsri @Yool HP?'V'P'PBHT"HEH"&‘P%V‘EH?' ) an

gmnra]ral 2‘}[_]3 t” I:g:;?n ?ed oqba_‘c_ f___s ~6 dl;"bgop 'P Ik_d.]_gsl yary )Jsﬁ Qonle%lls an s:h%(
col s ti I C

with two, ﬁﬁ‘: tra &Ieﬁ@ﬂ&: ) Psﬁf@ﬁe Qi A -e h 5B sfhsardf te -(ﬁﬁnlﬁ anﬁcate

acid. 25 hex%@lrﬁd’trﬁn -3 d:&)dn%xaﬁ&_”ﬁf 'étl?yl)é?lb aﬁesal\rﬁjo dly'(rﬁé %ﬁ&aﬁ@ Bk YR
C5 to Cl2 npéiRGbHENY bilsGnciiad fficddtbrssl Ipu&bﬁor@rédmm.ﬁ@/&tds%@qn&es%mbspa&e trioctyl
neopentyl ghngssbe, dseﬁnyn&tehyﬂ REIHOINBH: ackIBHdRRIMbAY thifshydrotder@ent aer yt hri t ol

and tri pent aeuyrsined,trefined and lemamvdais el i dsad BURIuBR i er tiobrgsdnkinvention. Unrefined
pol yaryl s, ¢ile Ia»ysalb’cea(ybtalne:drdlrpﬂlblylam)al nam;ea;prl syntbatie sonrdeswmm fusthdripodfication trb@ment. For
conprise amxahplera shamedilibbiaied adivsctly dfoms etotting toperationsh rai psirciowsn ol kistginadnditecttyefrom
t et raet hyl digtilldtiornpreester @il obipigeshdiepty froB0an estarifiqationt reocesseandaus¢d withophyflrthes (ygajment
silicate, t\gu[dabe( an mgefheq oip P@f‘ﬂ?&‘qui%ﬂﬁﬁl gm@r kg the tuarefined oils except they have been further
t etya- (p-t s it ¢re H’ém? @F@#‘%ﬁteps QiAo QD%PhV‘PEBZP'?R?ﬁ‘%x%%%Fﬂ B‘%ﬁ?ﬁ@m

| @F'ﬂ'ﬂﬁ? ﬁ@g " B ) 'H'@'h action, (ityglign’
po et bk 5@ % e o pores o whls ﬁn% 1 G
g\gq £dd. e e b ST Wl

phosphat e, Ee%&!‘é

polynerlcts%'{tﬁ){ '§nuoﬁ§ se fg and rere g'Can be
used in ghe ;&h yw&wﬁemysm.m stayrérm.eamd,f &5 reeénk Rvedlich will
those obt a't[éﬁ‘é%% ﬁ&}% 'p)(af 4o Bo%k t@@ﬁ%‘%ﬁ{he ffal Woight E}Qﬁd IEbréﬁHé E&nf&% gaout further
purificatioh feiiTemihor akRlntEXFE8H B théseoifdalorOdnt a il TirRdnbibd to Tk that
retorting ogeh akomsesiionasom@hs ® Fihdnabintaph aﬂxd&iﬂdmdtbd'aﬂhﬁﬂ ayhoﬁﬁtmsélt&h i5b étbenOisy
or ester 0|vbe|ghbctfa1erbedp@kitib|ect I'y.:-from'an esterificati'on process and used

Wi t hout $ourit-+iThe tithre &rhaje’ mmouwu&'_ matne ‘seciddationeld apﬁenddae:‘lameuel intanbied tameean that
similar to yhee alcompdsitiovechnaink s 7 qpioubth efja $pacliic. ivaarial thatramaent istmaera thenl 50 perasne
or nore purﬁﬁ'fwematque compgsiort: FQVE..one or nore properties..Mny such
purification @ inyastitndizpieostemplgie thesusd of taldifvas fnogpmbinglioparith WWW‘PQS‘H of this d

or base extifvaetion gfficiqnt fo. whibit Spidationy f}!@w% Fust engrimafoys axtreme pressure antiwear properties.
55 Such addltlves include;, for example ‘detergents and dispersants. of the ash-producing or ashless type,

 corrosion- and oxudatlon-mhlbltmg agents pour point depressmg agents extreme pressure agents, antiwear
agents color stablhzers and ant| fpam agents . )
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known to those skilled”in the art. Rerefined oils are obtained by processes
simlar to. those used.to obtain refined oils applied to refined oils which
have been already used in. servi ce ﬁ%gsgﬁeh gfined .oi.ls are al'so known as
recl ai med or repr. ocessed oils- and 0 t'en "are additionally processed by

t echni ques. for renoval .of spent ‘additives and ojl _breakdown prc:gtljct!siﬁ 45
Normal I'y th P HRLBMEMs. 86 okdApiiich & Tmbdubleméiitckhdicmbiy salts abtliali oy akalineant s
of the prg %ﬂ%paegﬁf%ac%slam&m&%m ofy@/phommtierii acids| chargatarized ky ableas 5"9 t he
total wei O,L BhosphiinlsClitkdgs GuéhOaspiness torapared Bh dhet tesementraf 8p olefiny pelviper (6% :
used int @,sgﬂ.eg;.b tHad laOolegordr- afplghtricte thoo) aithys - phosaneriziaa cREENt %'c'?n?& ';?*}‘?9 ruﬂ/\,hen
a CbPQSi idhAas; Gbsphdits Reptasilfiver . phosphenits” penfasuifide ppopghors rf‘i%ﬁ"lQTd@ "'ﬁl i gl

is |ess t ghagphirids HreIr Lt Haudemmgbﬁphaﬁthwiheh'@léﬁﬂ@g |"1°F"(ﬁ‘l’"m§'3" use sa“ﬂ? S{8¢

"maj or anaslfibse ol sodiuse potassium Highiugp cBY. d@Bi‘QﬁHmaﬂ’él“tﬁf ded
to mean t ha¥neteen asiceapsgised teﬁewat@ d’?ei‘?é salis whe 1 &g "ase e"%'c‘“gmé‘?@aﬁw
mat eri al tgert angoows tan it ‘erganis 3¢ e d%"ﬂ R}g;fgfﬁetaq)‘f‘e& &m&gég;.\pgdcﬁ N

The i nwenssitbinvaiedating aurengs! 3'! é‘g" :h ) sul
the compoe-metghaddss hﬁdfﬂ"@" |°ﬁ ﬁar lﬁ N bﬂ,@ ftmeﬁx iivdwleé RMnown.

r i ﬁ'& n arge
corrosion P:"t?éﬂ' 'ﬁco '? %5 ghgi\,mcl WBSdncéy SUSR ab ipAéhol, paphthBlich
addi t i vesES Welleﬁ E 2 s}ff«gn §|ky| o‘F aﬂ&’ B&ﬁen'%&lén SHo2iReY & Adhinsideddel ith a phenolic

E&L el Trarussof &1

ash-prod Ué'fy o|s BfunolCobroSnbiOdtty! Akthol0aelichalie, @atbitol) binjderiel ghgolasies s,
pour pdt n o anedé Sy arddnkiRIBsuBH 85 S, EhgeyNnsdianzinl, iphemaihiazinge iphenyl-
col or st a iffe, % d&h@éwanﬁdaampa@aﬁﬁﬂﬁ offectiveEribtibd 3atorép@ingBhe IRsis salts comprises

ash-produgt, LB WS Bh SrcdELofaxsuaip laikhline darbymetil Inegtaiizinig| agemi@od pidpashiong APl ¢
salts of Egllal‘ arfdl cadbielihg REmBtuFel 40 anEibvales tamipbriatursLsu¢hoRsi88-2801Cls car bo ljc
aci ds, ,pr OlgRéNs GePlyedpiiaIdspersaisthe: olvalled despits the fe Sepqnding pn | x|$’
car beh- t OgigfRamiesyupord dombagion weld h rersvolatile materis! stchiae ’Bg"'f’ﬁgr ﬂ’ Hse?l o

ol ef i N pohyweesr, kelogs not podinarily cdonteie rrestah 204 WgreiprendpescRpt ie| ﬂ:g
a phosphoktératiusipnaljenyt tysascdre asowshin S et pad mny of. fﬂeE‘hT'_%rsF'& ph‘(’)ssp orus

C

hept asul f cdﬁqosq;mgsvha inventiona be-Gligwing a8 '"“ ‘éegl % nﬁ‘E 06 {i§4 Qr{acbre“fé}mw&t,

dnfel

white phosp bRQPStIOGWEPdaCt%EFIGPﬁP"VP%ﬂddé°'d Ve Q’ cqr ) nds bléh a8DSt
comonl y usle%ist Ehptorus Wih {pgen cppiE oﬂfégé% ﬁ '-'--fq a%e E‘gﬁﬁ(amﬁberéantshbbum
cal ci um  maghesds oA 2oheH RGN ;: amc hﬁerﬁﬁfwéﬂdm@%&'f&laﬁ I's used to
desi gnat e ngasgioed ig Brlsh fisiept.t: e '- ' | s present .in_stoi chi orret rically .
| ar ger armuhts than the orga""?-"-":‘*-" "d adh-eat-T—Fre—conmonl y enpl oyed net hods

for preParitig-the basic’ 10 8163805\ 3.3 5P 4t PR i neral oil sol ution of
an acid with an excess”of “a edHsaAt |1 3311972 933G Isuch as the netal
oxi de, hydroxi:de, ‘car bonate _'lgggg‘é_r”ﬂ't’)_r_:a? 9’1i< .Sgl

_:;_.'at a tenperature about
SO[err] The''use of a prOrmt |- aaribig ] elh'gﬁtmp step. to aid the

i ncor pogation, of ‘a | arge excdsgif It W3 585 748 known. Exanpl es of
corrpouné useful as the prom)te NGL U cl_b,gsoggéb t ances such as phenol,
napht hol , aFkyl phenol, "thi op_,egg gggl.f_,y:ma’qﬂgi akkydgabgnol , and condensation
products of “formal dehyde W th §'_3 , | 551 sgbﬁ,gam e; al cohols such as
net hanpol , 2- propanol , ogtyl.. | 68 - lc8ls4 vegam@shli t ol , -ethyl ene glycol,
steé’r“ylmal cohal.,  and cyclohex baédzw'obﬁsﬁﬂﬂd asieE@sluch as aniline,

phenyl enedi.am ne, phenothl a2| ne,smmle- B,501; )} 496 e, and dodecyl anine. A

m xi ng an a0|d wi th an excess ot a BAsT C aI kal'ine earth netal neutralizing

agent and at; ast one ' i#\bighB aiphat dr Nicyelte hartest withearaibesan
el evat e t e % rodu&E%P Deq%ﬁzw ;ﬁﬁecz@&arﬂerﬁsﬁgh£%lrd&ﬁ$éwm sndagr@mples

di sper sant g i %Bég" o%eff ,__ofmg 0 Bl REE 3 A6h5T 8436757 o

) Reactlon products of alky P

50 wnth aldehydes (espacually form
be characterlzed as “Manmc
Jllustratuve

n'whnch the alkyl group contams at least about 30 carbon atoms

)- angt ‘amines (especlally polyalkylene polyamines), which may
" “The materials descnbed m the following U.S. patents are
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di spersant -y upon conbustion yield a non-vol ati |l e materi al
”_hpnever
and therefore does not: yi.gld.
an

oxi de or
nmet al
Many types _.are known in the art.,

phosphor us. pent oxi de;.

the | ubricant conp05|t|ons of - thls |nvent|on

such as boric

it does.not ordinarily contain

ftid il

tai.ni ng ash on conbustion
emare suitable for use in
The follow ng are

Il lustrative: 25~ (1) FEa_tlun
derlvatlves thereof) ~Coft ai it M
at oms. wi t h *ni tr ogen- contai-ning 3
conpounds guch as -phengt's::ande

o i !1

.* :ﬁi‘éﬁ 57413

/| i c acids (or
@?ﬁ %?X ably at |east 54

organlc hydr oxy
norganlc mat eri al s.
pd. in British Patent

lhfygﬁghl Dwi ng: -3, 163, 603

Ch,fzé,w '8 3, 215, 707

728682, §37 3,271 ; 310

108,980,866 16, 743 3, 281, 357

Exahfl ess of t hese™ "carBoxyl | 7';‘
1,306,529 and in many-U.S. " _gﬁﬁfﬁﬁr
3, 351, 552 ,}3 541, 012 ‘3, 184-4;f;m$3ﬂ§
3,399, 141 43,542, 6803, 219, 6463 368:¢
3,433,744 _ 3,574, 101-35 3; 272, FH6347
g,g48,o4$ . 3 630 904 3; 306, 9687
, 311,558 - - |

o (4) Products o%t : 632, < 1ag'n
3,501, 405 ¢ e, &
pr oducts of |nl gﬁl%ﬂ tI %ﬁ% os, b

with mnnes

3 44o'u4u

%%gﬁes,

—3,7632, 51

é}%ﬂlﬁg\?dls eéar@sgxlth%&l 4Qgents

é Aéabdndsdbstituted suc-
@34;&3;: Rds or te2ke RE@DDIAYN

&ﬁHrﬁﬁlwﬁh k. &hﬁhatlc or alicyclic h
pre eraly pol yal yene Too y%mn%s yol! al 1 des

These may be characterized

as "am ne dlspersants" an
the following U S patent
(3) Reaction products of

Ieast abgut 30 carbon ato

as "Mannich di spersants”.

patents aré |IIustrat|ve
3,591, 598 2;962,442 - 3,448
3,634,515 3| 036,003 " 3;4 93@ﬁyms

e

B |-

‘@é@ 33
S§ 51308

93 519U5E,
23,691384
93,800063.,

sg,%%? for exanple, in

7 and 3, 565, 804.
group contai ns at
e§ﬁ%@m&'
607 508 Y

|y formal dehyde)
be characterized
lmwmherf
4520353

ol l.owi ng U S
3,442, 808

55104,308,

53.3)8 428

oo |

545, 497
461, 172

3,697,574 3@236 770 3, 4 3T

> ‘molecular welght oleflns wutl‘l
30

x,acrylamldes and poly-(oxyethyIene)qubstrtuted acrylates Theése ‘may be characterized as

ethacrylate. vinyl decyl ether and high

mers containing polar suibstituents, e.g., aminoalkyl acrylates or

"polymeric

dlspersants and examples ‘théreof arédisclosed in-the followlng “U.S: patents:
'3,329,658; 3,366,730; 3,449,250; 3; 687 849 3,519,565 and 3,702,300.’
Extreme pressure agents.and ‘corrosion- and oxldatlon-lnhlbltmg agents which may be included in this
invention are exemplmed by. chlormated allphatlc hydrocarbons such _as chlorinated wax; aromatic amines

3 such as dloctyl dlphenylamme,

and polysulﬂdes such .as benzyl dlsulflde,
ester of oleic acid, sulfunzed alkylphenol sulfunzed dlpentene, and' sulfurized terpene;

hmdered phenols such as methylenebts-z 6-t-buty! phenol, organic sulfides
bls(chlorobenzyl) d|sulf|de, dibutyl tetrasulfide, sulfurized methyl

phosphosulfurized

hydrocarbons such as the reaction- product of a phosphorus -sulfide with turpentine or ‘methyl oleate,

phosphorus

tridecyl phosphite, distearyl phosphlte,

propylene (molecular weight 500)-subst|tute
metal thiocarbamates, such - as: zific” dloctyl
Group H metal phosphorodlthloates such’ as
phosphorodithioate, barium d|(heptylphenyl)-phosphorodlthloate,
sacld” produeed by the 'r'
.and. ’hexyl alcohol. -7’ :
me_ pressure agents and corrosmn— omdatlon mhlbltors also serve as

the zinc salt of a p,ho.sphorodltljt
equlmolar mixture of isopropyl- alc
- -Many of the above-mention

phosphite, diheptyl phosphite,” dicyciohexyl phosphite,

zine -

osters including principally - dlhydrocarbon and trihydrocarbon phosphites such as dibutyl
pentyiphenyl -phosphite, dipentylphenyl phosphite,
dimethy! haphthyl- phosphite, oleyl 4-pentylphenyl phosphite, poly-
" phenyl phosphlte diisobutyl-substituted phenyl phosphite;
dithiocarbamate, and: bariuim heptylpheny! dithiocarbamate;

dlcycIohexylphosphorodlthwate, zinc dioctyl-
cadmium dinonylphosphorodithioate, and
L ctlon of’ phosphorus pentasulfide with an

antlwear agents Zing dlalkylphosph_' rodithioates are a well known example

" Pour. point depressants are
described hereln . The, use of uc
temperature propemes |s well kno
SmaLheer and R. Kennedy Smlt

50

Examples of - useful pour. pomt depressants are polymethacrylates,
condensation . products. of haloparaffm ‘waxes .and aromatic:. compounds; vinyl carboxylate polymers; and
vmylesters of fatty .acids and . alkylvmylethers Pour point depressants

85
terpolymers. of . dlalkylfumarates,

useful for the purposes -of this mventron,
2655 479 1,815,022;

us. Patents 2, 387 501 ‘2 015 748

ularly ‘useful type of addltlve often. mcluded in the lubricating oils
.our point depressants in: ml-based composltlons to improve low
in_the art. See, for example, page. 8 of "Lubricant Additives" by C.V.
; ezlus-Hlles Co: publlshers, Cleveland Ohio, 1967).

polyacrylates; polyacrylamides;

techmques for their preparatron and their uses are described in
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2, 191 498 2666 746; 2,721,877, 2,721,878; and



3,355,270 ::3,539,633 :3,725,4803, 368,972 3,558,743 3,726,882
3,413,347 .-3,586,629 - .3,980,569 10" (4) Products obtai ned by post-treating
t he carboxylic, -am ne or: Nhnm«ﬂ1(g i§§$§ with such reagents as urea,

t hi ourea, carbon disulfide, aldehy es et ones, carboxyllc aci ds,

hydr ocar bon- substi tut ed suc- ¢inic anhydrldes AiItTiles, epOX|des bor on
conpoundsazyhasphorus conpounds rthe like. Exenplary 15 S materials of
this kind arpatu-tieﬁcagedwde Iuﬁbdttbl&dfx@l bm;&rgthb]fcﬁnatioabmﬁbda fod. U3ﬁ¢ﬁ!)93l-foam agents

3, 282, 955incilid, #8165 20 orgaids 66391\@31 d_;ﬂi,ciﬁinal?qnﬁwm coRpBRignsHAE desc@hed (k2 "BAM Control

3, 649; 229AGNRO®y Homry TIKEBS (NGes Dat3CEHOBLiong 3976), gagss 925668 20

3,215, 986 -IheipmBligabiltor3ampasion of HhisB@nipeasITieRsedyyshermel gpyimelis fna'vs's on

3, 539, 633the;pRded Pf Srarply 3 REplovieg & W?nubgwmms 9513“1?7(@99@1‘6'9"‘6 3"%2' cphown in

3, 278, 550the, f‘?!'°‘ﬂ'ﬂ£27®('}38' Thesi @vgfhaaﬂﬁs torpperg) ’3?69%6" gl stabi ‘V bV the

3, 591, 59gcoripgsitiay, Cammeraiallysavaijbly” synthetig' !*3"’ 2 rma" :f )
| nt er pol yﬁ@?%SB‘?“ BPP'Y%”“L‘J ?f'lnlaﬁ?"- P HEhGRRY dé'ﬂ'} %daH Fryl[fgs §ﬁ§ 9 §d| 7r
vi nyl d%c?‘fa“ eH‘r@P\ ,..._e.'-r_ Te comwgrca availa Ui sar owm)n R S | ]

cont ai ni ng polar subst1tuents g, - arpopl kyl.: acrylates -or 30
acryl am des: and poly (oxyethylene) substituted- acrylates These may be
characteri zed . as-"polynefe—dispersarts*—and—exarptes—ther eof are di scl osed
in the folllowing U S. pafents: 37@2'93'@5%‘"‘93'03‘8@5?30 3. 449, 250; 3, 687, 849;
3,519,565 and 3,702, 300." Extrenamagessure egﬁwnémpamdncﬂa osi on- and

oxi dati on- |nh|b|t|ng age LE ey |nC|uu§ Fmtht$ invention .are
exenpl i fied-by chlorinat B t(gaéel'agz focar bo ggsuch a$ chlorinated wax;
aromatic am-nes 35 suc é% fgcéaf henyl a 9%9 hi nde¢red phenol s such
as Qgthylenebls 2, 6-t -"butyd—pt Shok —OF-gati-e—su-H-des—and pol ysul fi des ‘such
as benzy dISU|fIde bls(chlorobenzyl) dISU|fIde dlbutyl tetrasul fide,

sul furized methyl ester of-ol&ic acid, sulfurized alkyl pheriol, sulfurized
dlpentenecﬁwﬁﬂ sul furi zed terpene;: phosphosulfurlzed hydrocarbons such as
the reaction product -of -a-phosphgrus: sulfld Wi th turpentine or nethyl

ol eat e, po¥HERTaic @%W%W@ag 187 e 9P 8WB§IIy -di‘hydtocar bori."and

tri hydrocarhon phosphltes suc hbutyl 40- phosph[

e, diheptyl

phosphite, d| chI ohexyl:: pentyl phenyl : ite, dl pentyl phenyl
phosphi te, - FI -@ecgdoc;&usﬂfﬁiéﬁg _ _.._e.:j,'_r.-)do@hog@h-l- O-ei-rEHR]  napht hy(iT)
phosphi, &5 gyl " 4- pent:y] phenyl . h'c?s_;-__“pﬁft.e, é ropy! rml ecul ar

wei ght 00) s-‘ bst i.rfut-e_d' phi'te, d ?9 B&'hylz— @bstituted phenyl
phosphite; metal thi‘ocar bamat s Such as zinc¢ -di;octyldithiocar bamat e, and

barlunlheptylphenyl di thi ocarbamate:. (}oup | I’ ‘met-al - phosphor odi t hi oat es:
such as zi rvhe@inCar G ahaotydtip hoBYNB lisoedlieio hiydradaeby! groupcontaining fydm 5 46518 carbon atoms,
phosphas odi tvith aist @ovisoahat (s dot(eheypbalkyd bubstititdd mHodyprhearytigrown, Gatisea mored di tinar
di nony| phospbicraht hytkaarby graapcvhichds z nasdydra¢arbybgroun qu laneshprinenrt nidtootrey! geovri
produced by.cohtainingfiare it do 19 Earpsinainnison issanideden et £itel# ad tepregantsdin fotabpugber of
m xture of -icatprviipgdd astercireps amdheraoresiiy moistye Bh il 2 hygeasyrbyrgrqup glerived from a diol
abayg- ment i-ceetEniexfere @ 17 &eahon atomgirie an infegerdem e 4opnd ads F’HE&W‘HFPWJ? 91 3dr s
al so séf ve - d°RAlS Weafs BRIBYAEET WIRNHdS & 1'% JYAtb 2Pt B i R Bk andrde™gd IRT|
known exanpﬁﬁmﬂgﬁm“mh Pour poi nt. depressants aré particularly useful type
of additive often included in the-tubricating oils described herein. The
use of such pour point depressantszﬁnjoiltgg§gg conpositions to inprove |ow
CH,O0H

s . : - Y
. T .ﬂ.._'ﬁfHQCHZHQM

- —

50 wherem R Is. a hydrocarbyl“‘
tetravalent and denved from a

ntammg from 1 to 14,

'b°" jatbr!ié; and when a is 4, Ry is
of.formul.; : Ao e :
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A e

tenperature properties is weII knovvn I n the art See or exarrpl e, page 8
of "Lubricant Additives" by C V. Smal heer and R_Kennedy————"""

Smth. (Lezius-H |l es Co. publishers, d evel and, Chl 0, 196 of
useful pour point depressants ar eE;p@laygrggftgq:r yI at ﬂm‘ m‘
pol yacryl am des; 55 condensation products of- hal &S and

aromati c: corrpounds vi nyl -car boxyl at e pol ymers; and terpol yrrers of

di al kyl fagsaat.es, vinlestérs of fatty acids and alkylvinyl ethers. Pour

poi nt depr estisfaart sgantsedrelisebide’ redine qwreyers the forfnalidnios stably foemni Tymicaltastforr @oents f or
their prleqmlpasthp@ns androerice pelynpse Addifignaliantdearbeappsitions Srepigsasihedsin 'Famy Cortrel

2, 015, 74ents", By Henry §: Keneg (Noygp Data Gorpargtion 876), Pagesd26r188. 2, 721, 877;

2, 7215878; Taifienng) stablliypof agompasifioyet “B&‘"SS"E‘SBWT?SWA‘P\PY thﬁrmshsra ?t'ﬂ%a“a‘tf%s Wsed

to reduch®. ppd éﬁl@ﬁt“ °'F‘B'P¥‘r'?¥t? BHP°8f ’"§‘f“éﬂ? y3er. i nt s
| ncl ude Cé%\“esr&s iol % v rth gf?trndg{ at? ve |l| %

are des

Cor pofat .o 15 °"’ a'°° 'gi Zﬁgmfiﬁuy eyl a"d E‘&%

onposition..of this |nven?|on ‘as neasured b herrra gravi matrlc anafy3|s
on t he product of Exanple 3,7 enmpoying Tab,eDuPont Instrurrents 951

Ther nogravi netri e anal yzer, S shown in the foI towing Table |. The higher
the onset tenperature, ‘ffregrea e IAO | stabrtTty possessed by the
conposi ti on. Commerci al |y..avail bgmal rayiaelic Analygls i thadt have utility as

thermal Iy stable fluids]incl udiamﬁtﬁery 3(0OpseaTeyaderates ptid- ol efin  avail abl e
fro Enery Industries, nﬁne&%‘,@gggh){e)zttiz, a pRaYyol neq ester 10

avail abl e from Enery I'nHushd Sfee ia me)Tt ese corgggrcially -available fluids
are.shown as baselines | ngd& gg i I Therg:rgl Graw metric Analysis 15
Sanpl ¥ Onset Tenperatture—CErery—3664—(basettne) ' 238 -
Emery 2982 (baseline) 250 ; 20 Exanple 3

312 d ai i 25 1. An aromatic carboxylic acid ester of the gener al
forrrula"ﬂs ] [err] wherein Ar is an aromatic noiety, Ris a.neo

hydr ogarpyly n - gar-bon atons, 35 - wWth the
prow%o 1'?ha 9.{9{9,9 c%%t;yzégémg% Pﬁ'n%éente ”%(I%} uted néo: hydrocar byl group, Rl |s
a nono, di., tri or tetravalent hydrocarbyl group, which is a neo

hydr ocar byl roup or_another’ primary hydrocarbyl.'grogp,” containing from 1
to 18 carbo &K-eaec-n-ms—amq)nt- ea-fommq-zzxre—zr TeHTr-€ %fents t-hel kot al

nunbeg of .cafboxylic a@@g’ﬁfl er: _ Lﬁﬁ & omatilc moiety, R2 is a
hydr ocar by| roup der.i ma d| oI cont Fngn~2oha& to 18 carbon atons,
x is an integer from,0 to 4,.and.a is an integer- from1 to 4, and 40

when a is 1, Rl is nonovalent: when a is 2, RlL is divalent; when a is 3, Rl

i's trival enbereim@r ideanjapemdtic mejply.cR isrd nsp hydrodagiyharpup containing from 5 to 18 carbon atoms,
35 with the proviso that R is not a cycloalky! substituted neo hydrocarbyl group, R; is a mono, di, tri or

tetravalent hydrocarby! group, which is a neo hydrocarbyl group or another primary hydrocarbyl group,
containing from 1 to 18 carbon atoms, n i3 an integer from 2 to 4 and represents the total number of
carboxylic acid ester :groups on the aromatic moiety, Rz is a hydrocarbyl group derived from a diol
containing from 2 to 18 carbon atoms, x is an integer from 0 to 4, and a is an integer from 1 {o 4, and

40 when a is 1, Ry is monovalent; when. a is 2, Fh is divalent; when ais 3, Ry is trivalent and derived from
a triol of formula

(‘:H 2OH
45 .
. CH.,OH
HOCH2 C‘T 2
Rg
50 wherein R is a hydrocarbyl group containing from 1 to 14 carbon atoms; and when a is 4, Ry is

tetravalent and denved from a tetracl of formula

56
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[err] 50 .~wherein R6:is a hydrocarbyl group containing from1 to 14
carbon atons; and when a is 4, Rl is tetraval ent and derived fromatet+ao
of fornula 56 14 EP 0 -376 997 Bl Anti -

to reduce or prevent the formation (F%@?&b%y %oam Typqm]maﬂmmmﬂﬁlmgnts
i nclude silicones or organi-c pol ymers. Additional antl-ﬁoam1co

are describeéd in "Foam Contr ol Agents‘ by Hrﬁ -Kemer (hbyes Dat a
COrporation“ 1976), -pages. 125-162. 5. TE@ 2 5#na stability of a
conposi tion:of this invention, -as- neasured thermal gravinetric anal ysis
on.t product of Exanple 3, enplo funents 951
TherﬁggraV|netr|c analyzer -1s:sh oﬁﬁ%%m t gegbghgzg‘Table | .. The hi gher
t he onset temperature,: +the: gre ﬁthe ther stability possessed by the
conposition.’ CbnnerC|aIIy -avai’l-able synthetl éHIdS t hat have utility as
thermal |y stable fluids: lnclude Enery 3004, y_al pha-ol efin avallable
from Ener IndUstrles Inc and Enery 2982 a ponoI neo ester

avai | abl & fron1Ener S Qnmer ci | gble g s
e shown as GERT e By Sl a:a jfé” ﬁwm%
Sanpl e tomgﬁﬁ Ld? d (Ma%ry it m{t ?%ﬁ a sln?le ring, a 9%
2982 (baseli-n Q?)nlsanmfeger th

312 Claigs 25 1. An.aromatic carboxyllc aci d ester of the general formul a
[err] wher eb.n Momb&und BocBidM®S didim TRRGLM theRrdnatEmA@P isTh ARG briRgphtithioRd! Moiety.
containing fromb5 to 18 carbon atons, 35 with the proviso that Ris not
a cycl oal kys. Mmbﬁmuhebdrdmgmémdrooaambyhnogzmmnrﬂizmssa nono, di, tri or
tetraval ent hydrocar byl group, which is a neo hydrocarbyl group or another
prir@ry oy d4. odenotmpéund peearding dooamy Rrendding claimowheleirt ois 08 car bon atons, n is an
integer from2 to 4 and represents the total nunmber of carboxylic acid
ester groupd drromheindpesaing & afpipersingiRi2in whegpihg/dPotdrdbyl group derived from
a diol containing from2 to 18 carbon atons, x i$.an |nteger fromO to 4,
and a is_an®i A 8GERIG GaERIEC foi opter igpgeardgnoe with laiatT baving the forpgla | s npnoval ent :
when. a # 2, Rl is divalent; when a“is 3, RL Is trivalent and derived from
atriol of fornula [€Tr] 50 whereiin R5 Tls 'a hydr ocar byl group
containing from1.to}14 carbon atoims; 40d wlen a i's 4, Rl is tetraval ent

and derived froma tptraol of... forf; g l— 2

° | (ROOC) 'S . (11)
- L -
8 wberein, R s a neo hydrocarbylgroupcor-tammg fror'n'5_ to18carbon atoms and Z is selected from
" 0 CHy
N A C/ 3
' 0 —C.—’ - N
CH3
and —0—. .
45 .. . . . .
- An aromatic carboxylic acid ester in accordance with claim 1-having the formula
50 —(COOR) | (II1)

wherein R is a neo hydfoca?byl 'g'rdub containing from 5 to 18 carbon atoms and Z is selected from
55 ) . ) : .
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*»C L M S * RJ[err] 10 wherein Ra, Ro,, Rc and Rd may be the sane
or dlfferent and are hydrocarbyl groups contalnlng f car bon
atons, and when the hydrocar byl Rc tain no carbon
atons, Rl is derived from pent aeryFﬁ ﬁﬁﬁwﬁqth t he prm m ’Mmm: is
a S|ngle ring, ais 1 and x 1s..0,- n-is an integer othe*

compound according to claim1 mherelnc;he arocg ic noiety is a %enzene or
napht hal.ene~moiety. -3. A. conpound ‘accdrdi ng t ither-of ¢laims 1 and 2
wherein nis 2 or 3. 20 4. A conpourmd&Ctord™ng to any precedi ng cl ai m
wherein x is 0. 5. A.conmpound according to anangrecedlng claimwherein ais
2, 3 ors54. 6. An aronati c carboxyllc acid ester~in.accordance with claim1

haV|ng the formula 25 [err] .35<" “.wherein Ris a neo hydrocarbyl groups
contai ni ng f#smr®—t 0.18 car bon” atons and Z is selected from[err] 45 . An
aromati c carboxylic acid esther in: ‘accordance with clai m havi ng the
formul a 5@ -An aromatic carboxyllc acid ester T é?cp»]da%ﬁ Gt claimpd of gme aerﬁéabfompeﬂ, ocar byl group
cont ai nng from5 to.18 carbon atons and Z is sel ected from 55 15 [err]
[err] 8. An ar, tlc carboxylic acid ester in accordance withJlaim1 of
the general f e o .2qd x are as] defined in

claim.1, R.is| gt ! '_’jdug) ‘ ﬁarbq

atoms, Rl is i i, : ‘ i ntng Tom 5
to 16 carbon .
according to ¢ ai m 8. where{tio@r)s 2, 3 or 4 and Rl |$coogapect|vely, a di,

tri or tetravafent 25 hydrocEr | group, containing fréM4 td 12 carbon
atons., 10. An aromatic carboxyllc acid ester of the fornula
{ i 20 - wherein n, Rz and x are as defined in claim 1, R is a neo hydrocarbyl group containing from § to 10

carbon atoms, Ry is a di, tri, or tetravalent hydrocarbyl group containing from 5 to 16 carbon atoms,
and a is an integer from 2 to 4. .

9. ; A compound according to cldim 8:Wheajein a is2,30r4 éﬁd Ry is, .respectively, a di, tri or tetravalent
25 _hydrocarbyl group, containing from 5 to 12 carbon atoms.

10.: An aromatic carboxylic acid ester 6f the formula

30

(V)

35 : .
‘wherein. Rs is-a hydrocarbyl group contamlng from 2 to 18. carbon atoms, with the. proviso that Rs is a
prlmary hydrocarbyl group other than a neo hydrocafbyl group, and nis 2.

v 11. A compound accordmg to clalm 10 wherem Rs is a hydrocarbyl group contaimng from 5 to 18 carbon -
- 40 atoms. :

12. An aromatic carboxylic acid ester of the general formula.

45

R —e—ooc——Ar-—coo-——R -)-OOC--/A!:—-COO - (VI)

/
(COOR ) =z (COOR )

'.=2-'._= RS

50 o oL i o
wherein Ar, n, Rz and x are as ‘defined.in claim 1, Rs is a linear hydrocarby! group containing from 2 to
18 carbon atoms, R1 is a di, tri, or tetravalent hydrocarbyl group as defined in claim 1, and a is an

-'-~|nteger from 2 to 4 _ _ ST _

55
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30 [-érr] 35 wherein Rs is a hy'd'roc'afbl . i ni
: her _ ( yl group containing from2 to 18
carbon atons, with the proviso that R5 is a primary hyd?ocar bytT—group—ot her

t han a neo_ hydrocarbyl - group;..and:n:d:s ova Ac ' [
10 wherein R5 is a hydrocarbyl _g—rb_Leré ggﬁ?%ﬁ}#%g f(r)m(m'-mcl a gl'%“ﬁoc' am
atons. 12. An aromatic carboxylic acid ester of the general Ternmula 45
Le(rjr] 50 qu_rﬁ,l.a{po,ﬁ:de cdboxilié a8l dstétr ofthe g@feratileimuized in claim 1, R5 is a linear
ydrocar byl-"group.contai ni ng friom 2 to 18 carbon atonms, RL is a di, tri, or
t et rfva1 ent - hydr ocar byl.: grotip:asdefi-ned in clai'm'l, andsa is an i hte e’r
from2 to 4. 5516 EP 0376997 BL* C L M 'S |* 13. An aro?ratic

- . M

carbgxyl i c. aci d| ester .of: the general formy I wh '
iand x are as def Rged—PRCcH MOQWREQ’% q%%%%}fdé@?ly rRel)rﬁlég 2‘%%% "
Ieast one R-and at | east (Qir '-5),-.gf_$UD. are pr ef@OAR Nt he gster, wherein R
S a neo hygr,__oc_ rbyl .group co @ Tfng fromb to"18é€g?g atons, with the
gr ﬂ“nzgrfogﬁt maRr'IyS' ng .-a-\-'_cy_gl f)_al_;k_y.-l'- substituted neo hydrocar byl igroup R5 is

) ~hydr ocar byl ‘group contai ni o - 653G
i n"he prountmnd e 3T A, B RIS o ot
14. An ar omaalt f’{’,‘“ P18 ?{EP'Ea § j?thigian ugo R |8 dofialf %fb'éam?leﬂsﬁiwhﬁﬁ hiydvevarbgl. -
RLis a nonov rlog,r,h%s s.-g{g]ear riﬁgl St;oe Bl up COIRaiiRy R tof10 cafbionatdnes; Hith théerodson

8 {- EXF:m YL GRF Drblisodtha WWhert ANfsai sigledringy @M TLaridox &8, o dsr don

el

atons, RF is 240 b’n,%l i i ni
, d AV ARQcaL Py ! group derived froma diol containi
&ﬁ_ car bon a_t.oms_gan "X Is an integer from1 to 4. 30 15. A cozgem ?erantcze 1o

i ch conprisSas a@mictalboRlidRes dstepst tif geRerdlidbmuleat i ng oi | and a maj or
proportion of_an aromatic carboxylic acid ester according to any one of the
precedi ng, cl ai ns. .16.  _A~dubricant :.conposi.ti on which_-e j a MgVITI)

proportion of a | ubrj and_.a nj no r '

( a n ar t

car boxy! i c Racrrg = cF%yn%me; a% 6@?& 3§6?7'|._%A
” et.:i_p-. f4.ui-d .conposi.t™ [

thermal oxidatively. € Y D
aromatic carboxylic acid ester. = -~
' 25 . I

wherein R; is a monovalent primary hydrocarbyl group containing from 1-to 18 carbon atoms, R:isa
~ hydrocarbyl group derived from a diol containing from 2 to 18 carbon atoms and x is an integer from 1

30 15. A concentrate'whicl‘; "bdﬁ\‘ﬁ;ises'j_g'.rqinor- proportion of"é'fiﬁﬁﬁcaﬁr_tg. oil and a major proportion of an
+ “aromatic carboxylic acid ester according to any one of the preceding claims.

16. A lubricant (.:om_position__wh.i,c':h -g@mpx_i_sé_s a major proportion of a lubricating oil and a minor proportion
of an aromatic p;a_u;_boxylic.._a_(_;i__d',e:stgr ._j<1__c'.cqrd_ing to any one of claims 1 to 14,

17. A thermal oxidatively, stable synthetic fluid composition comprising an aromatic carboxylic acid ester
according to any .one of claims 1.0 14.. . ' '
L Patentanspriiche o
\‘/ 40 vt . p Tavwn el PR - - .
1. Ein aromatischer Carbonsiureester der allgemeinen Formel (l)
f (COOR) _ R {COOR) 1,'!__2' a
S n=-2 .
50 in der Ar éin érdfrjéﬁééh.éij RestderRestR _éih Neohydroéaﬁylféﬁ'mit 5 bis 18 Kohlenstoffatomen ist,

_mit der MaBgabe, da8 R .ke.ir'i_.:'_Cycld%alkyl-substituierter_'.Neqhydrocarbylrest ist, der Rest Ry ein

.« einwertiger, .zwq,iwgrt'iger.;. dreiwertiger oder vierwertiger Hydrocarbylrest ist, der ein Neohydrocarbylrest
-oder.anderer primgrer. Hydracarbylrest ist, mit 1 bis 18 Kohlenstoffatomen, n den Wert 2 bis 4 hat und
die Gesamtzahl -der Carbonsdureestergruppen am aromatischen Rest darstelit, der Rest Rz ein
56 , Hydrocarbylrest ist, der sich von ginem Diol mit 2 bis 18 Kohlenstoffatomen ableitet, x den Wert 0 bis 4
hat und a den Wert 1 bis 4 hat, ind wenn a den Wert 1 hat, der:Rest Ry einwertig ist, wenn a den Wert

5 hat, der Rest Bi zweiwertig ist, wenn a den Wert 3 hat, der Rest Ri dreiwertig ist und sich von einem

. Triol der allgemeinen Formel R ' '

17
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according to-any one of .clainms 1 to 14. Patentanspriche 40 1. Ein

aromat i scher Carbonsi ureester der all g‘érrei nen For W|W
(R 2 et | IIIll\!IlIJL\Il A )50

in der Ar ein arornatischer Rest der Rest R ei n. Neohydro&arbyl"Y est Mt

b| s 18 Kohl enst of f at onen i st., mt der ‘Mal i gabe, daBf R kein

' Cycl oal kyl -.substituierter- Neohydrocar byl rsé'lt«Q%t der Rest R ein

ei nwertiger,.zwe.iwgrtiger; dr eh JLiger oée_t_;u_@{,v\@rgi ger Hydr-Ccar byl rest
i st,\der ein Neohydr ocarbyl rest €r2 ander gr pri ngeker . Hydr cat byl re4st i st,
mt 1 bFs 18 Kohl enstof fat onen,..n, den. Wert Rz bis 4 _hat .und di e Gesant zahl
der Carbonsi ureestergruppen am aronatl schen Rest darstellt der Rest R2 ein

Kon enst 01 1 AaptEl et B %‘EE* SR} 26 Ny o e o bty
ohl enst of f a '
at, ' und’ wenn® 5&‘\)@?"‘?“@ %Eﬂd e A "?Qé"é" °tr|3?' dgrlaﬂgﬁg}atn[a Q‘T"g?' wenn a den Veért

2 hat Ger Rest - Ri.- zwei wert.i g- |st wenn a den-Wert -3 hat, der Rest' Ri
dr ei vvertl g i st -und st ch N ON".ei ner ?Frl oI decqeiloz-gemal nen For rrel 17 * C
; M48*CHOHHOC C'-CH R—- ;

. 125 : Ra ~~~~~~~~ R6 ableltet in der
R6 : ei ngHyi rocar byI rei st Mt 1 bH@ClIAf Jﬁ)hl.c IRS-‘tCm @Home"n i st, und wenn a
den Vert 4 hat, * der Rest R Vi erwerztg tPs% urfr ich von einem Tetraol der
al i genei nen” For rrel ‘1001 0C.OH1s ™ HOCH2 Rb

CR-Cbh. - - ~o ., C2 b- CHomHZ:RCHOH,-ZO
ableitet, in der die Reste R, Ro, IR und Rdzgl ei ch oder verschieden sind
und \Hydaoocar bylreste mt -0 bi s 3 Kohl enst of f at onen sind, und wenn die

Hydr ocar byl r ehigitet, R der iy Reste Ry, AUk dlargleick GHerevpisehisfpr siesl ungeHygreedtlyirpdiq mit Q1
si ch von Penbigd 'ﬂ’?ﬂs$°ffa‘%{‘ﬁﬂ"é'flde¥"d VY?F'P d'ﬂé"rydmm Ry\Bry Re 4} Riksine Kaplensppifato-

ei nzl ger Ri nge pepalteny Rdéﬁ“\‘l@r'ﬁlv :g’ '\/@f afigape, pvendr festiAr Alp °Hé‘ﬂ°'\m}9t 4
hat. 25 iSt, a den’ Wert 1 und x den erto at u ndﬁhg nach Anspruch 1,

wobei Gegr ar- Qe@%duﬁgc rto]a%h Rﬁsp&uchell- oggg alroma?gc% Hel\sl?“g htBer?z EQJ&? ﬁgphth%nrest Ist.
3. Varbmdung nach Anspruch 1 oder 2 woben n den Wert 2 oder 3 hat.
30 4. - Verbindung nach emem der Ansprﬁche 1 bis 3 wobei x den- Wert 0. hat
5. Verbmdung nach elnem der AnsprUche 1 blS 4 woban a den Wert 2 3 oder 4 hat.

6. Em aromahscher Carbonsaureester nach Anspruch 1 der allgememen Formel ()]
35

{ROOC) 3 (II)

45

50

2 .

s  oder Ohst.

- 18
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3. Ver bi ndung nach Anspruch 1 odor 2; .wobei n den V&rt 2 oder 3 hat. 30 4.
Ver bi ndung nach ei nepmder. Anspche:: 1 bis 3, wobei Mﬂ“mﬂ“ E“l
Ver bi ndung nach ei nem der Anspr Uche go hisg do7 gplel m H“ der 4

hat. 6. Ein aromatischer Carbonslur eester nac Anspr acht 1 'de™ ali génei nen

Formel (11) 35 r~~~~~~~~ -hROCC . 2. :

(1) . 45 im dzafardﬁdt|scﬁies¢artﬁnﬁuf¢e§ubmbgrmnemaahbyjer slaamemeh Formiai (@) 18

Kohl enst.of f at onen i st und Z di e ‘Gruppe * R 2 CH3
50~~+~~~~ 50 .7 -, G - H. ~ ~
- 85 oder -0. |st AT %m&ﬁ ég%«?r Carbonsaureefs.]‘.ex;)nach
Anspruch 51 der al(IRgB)ﬁai 5_1_ o(_In (I 1) &+

(COOR) 2J.~i 2, - R NG 2 in der der Rest R

el n Neohydrocar byI rest mt 5 b| S 18 Kohl enstoffatorren ist und Z die G uppe
0O : 8 Ein ona onsl ur eest er
nach Anspruch "ld?ié'Pr %ﬂsi @@Hﬁ'ﬁﬂ’éﬁ"f@bbrym mit p o 156% &atomen st “'%ai Q&W
Coo. ' LV (-0R 2 (COOR) n ain
der n, R2 ung. xdie.in. Apruch 1 angeg@bene Be e@t ung , haben, der Rest R
ei n Neohydr ocar byl - rest mt 5 bis 10 —Iigeht enst- -ai t omen ist, der Rest R
eln zweiwe'rtiger, dreiwertiger oder vierwertig FE‘ Hydr ocar byl rest mt 5 bis
16 Kohl epgtof fatonen ist und a den . Wert 2 bis 4 35 9. Verbindung nach
Anspruch 8, wobei a den Wert ‘2, 3 der 4 hat und der Rest R ein
zwei wertiger, odéreOwgrti ger oder vierwertiger Hydrocarbylrest mt 5 bis 12
Kohl enstof fatonmen ist. 10. Ein aromatischer Carbonsaureester der
al i gemei nens.FdEimeEdm4tistheiCarbbfstivpesie machansiRecht! deballgemneinehifomec®d byl rest mit 2
bi sy 18 Kehl enstoffatonen ist, mt der. MaBgabe; daB RS ein anderer. prindrer
Hydr ocar byi reSt i si als.ein Neohydr ocar byl rest,:und n den Wert_2 hat.

e COO————1 R

” | R'lbbé—;O-—coonzlooc—-.
- © (COOR): ' | (COOR’

L - (CoC n-Z n-2| a

(IV)

30 :

in der n, Rz und, x die in Anspruch 1 angegebene Bedeutung haben, der Rest R ein Neohydrocarbyl-
- fest mit 5 bis 10. Kohlenstoffatomen ist, der Rest R; ein zwelwertiger, drelwertiger oder vierwertiger
: Hydrocarbylrest mit § bis 16 Kohlenstoﬂ‘atomen istund a den Wert 2 bis 4 hat.

3 9. 'Verbmdung nach Anspruch 8, wobeu a den Wert 2, 3- der 4 hat und der Rest R sin zweiwertiger,
dreiwertiger oder vierwertiger Hydrocarbylrest mit 5 bis 12 thlenstoffatomen ist.

10. Ein aromatischer Carbons&ureester der allgemeinen Formel (V)

" (R4 OOC)E—-'( ) 'O-—lcoon Y. (V)

in der der Rest Rs ein Hydrocarbylrest m|t 2 bis 18 Kohlenstoffatomen ist, mit der MaBgabe daB Rs ein
anderer primarer- Hydrocarbylrest ist: als ein Neohydrocarbylrest und n den Wert 2 hat.

40

1. Eine Verbmdung nach Anspmch-10, wobsi Rs ein Hydrogaljbylre_s! mit 5 bis 18 Kohlenstoffatomen ist.

56
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| 1. Eine Verbindung flach Anspruch 10 vvober R5 ei n Hydrocar bylrest mt 5
bi s 18 Kohl enst of f at onen- i st.. [ '

i : . : |
-ER 476 97 DB| * cC 'L M S EPoﬂ- gy ar orat i ester
der al I genei nen Fornel (VI. K; 7?699% ﬂ m"mﬁ rr Iﬂ

(M) .: -.1 . .. ¢C
-COO-R2 12080 aromatischer Carbonsaureester der allgemeinen FormeIJ(VID .
COCR)nZ B (COOR.5) ni=2 a10|nderAr n, R2|L|ndx

di e i-n Arnspruch 1° angegebene Bedeut ing haben, déf Rest Rs eih |inearer
Hydr\Q,qarby lest mit..2 bis. 18, Kohl.enst offatorren | et,.|der Rest..Rl eln

zwel wer i g drei vvert i ger oder. vier ger, arb LI est gerrAI
' Anspr uch ﬁ@‘t‘”%ﬂ@?;‘tﬂ TerOVeT zv'@'r'xéég AZF Q;c% 13%13 n ar onath scher
Car bonsaur ester der (@focgerrpr nsn For el (V/CD)OFQSgergZ Ar - CQOOR2 oo/

r - COO ’ VI1) (COOR B)n-2

( COOR8) én d -';la §5 |n der Ar n, RI aundxdlegln Ansegr%lchl
angegeb fne Be geliltli‘lln g’k & ruc ghabe ;) 04 negrtaret
und m ndeste

und i ndest e ggdr ea%y%%? yrr&ierm Ang;z'ﬁhs g ab & tR.Eserr Eta‘?ﬁ e s

der: Maggabe, daB kel n Cycl oal kyl - substltw erter Neohydrocar by| rest |st
Rs eln g nﬂaIEﬁhrardﬁ{atlém&r@’arborﬂ'éﬁd'éé}feaﬂb)élld’e&S’herﬂFdrme? o s 18 Kohl enstoff- atonen
ist, mt der MaBgabe, daB n nicht -den Wert 2 hat, und mt der weiteren

Mal gabe, wenn Ar ein 30 einziger Ring ist, a den _Wert 1 und x den Wert
0 hat und ni cht-den Wert 4 hat. 14. Ein aronmati schef Carbonsaureester'der
al i genei nep. Formel (Vil) (WiI1) 35 -+-00c0-CR --OOC

00- R_2x2040| R , —~00E—Rl -0 T00A r-ﬁ-rég@@C Byl resttVii®? 1 bis
18" Kohl en t@ffatomRF(ghﬁ R2 e.?ﬁw rocar bb’ s,t I st] der sich von ei nem
Dol mt 2lbis 18 Ko sffﬁat?.orren abl eitet, ancP'x d¢ Wert 1 bis 4 hat.
1,5. Ein Konzentrat, unt assend er nen: -kl-eineren-Anteil eines Schm er6ls und

ei nen grol eren Ant il ej rorra onsau esters .n
ei nem d&r Angpdg% E'@ Zf"" prg %gth l{?t?!g ? "a‘en'hest

unf assend eigen gpeuTet 4 nsem g H“T"J' él';o yl.

13'}(&1‘?&
Anteil ei nes Pae BRI Sifrfteater prind
14. 50 17. ”gléﬁrt L %%xmafm.aﬁt deh! vain e %ﬁﬁéﬁ.@%&aﬁ& h,?

Zusarrrre@setzg,n,ggern %%%Qﬂw%hﬁ‘%ﬁh@&é?ﬂﬁédoha‘iﬁm{b&ﬂ& Wﬁa?es er nach
oi i nom : dr AAMsprche 1 bis 14,

14. Ein aromatrscher Carbonsaureester der allgememen Formel (Vlll)

40 _in der R: ein einwertiger primérer Hydrocarbylrest mit 1 bis 18 Kohlenstoffatomen ist, Rz ein
Hydrocarbylrest ist, der sich von sinem Diol mit 2 bis 18 Kohlenstoffatomen ableitet, und x den Wert 1
- bus 4 hat. . S

15. Em Konzentrat, umfassend einen klemeren Antell eines Schmierdls und einen gr8Beren Anteil eines
45 aromatlschen Carbonsaureesters nach emem der Ansprt]che 1 brs 14.

16. Eine Schm|erm|ttelzusammensetzung, umfassend einen . grdBeren Antell eines Schmierdls und einem
_kleineren Anteil eines aromatrschen Carbonsﬁuteesters nach einem der AnsprUche 1 b|s 14,

s0 17 ; Eine thermlsch oxndatrv stabrle synthetrsche fheréhrge Zusammensetzung, umfassend einen aromati-
"-schen Carbonséureester nach emem der Anspnt]che 1 brs 14 :
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i. Un ester d' acida aromatique carboxyiqus do |a for rale 10 ,
a:. - [ise-eo-osat oun nombr ontiop 2d9ee B1 4 otprmq- ,!ﬂ I HH m,s
laquel le Ar est une partie aronatique, R est un groupe <l il

renfermant de 5 a 18 atomes de carbone, sous |a condition qu0 R 4test pas
un groupe RLcgEndiGEar byl e a- substitutlon cycloal kyle, .Rn  est un grouoer
hydrdcarbyl-e nmon-, di-, tri- ou tttravales t qui_eot un groupd nto-

15hydr ocar Ry| gn bidr dtacide droreatiguieotabexyfigieve teforimpleaém¥dlaral r e, renfernant de 1 h.
18 atonps de carbone, *n est “un‘fionbre antler de 2 'a 4 et represente le
nonbre tgtal de groupes acide carboxylique esterifles—sur la partie
aromati que,* R2 #3t: un groupe: hydracarbyle ddrivée d' un gl ol r.enferman} ge 2
a 18 atommes deﬁa.q.bgog,..m;e&tcoohrmi-ﬁ)exm reC@PT—eR1a est un Rbror e
entier de 1'a 4):et" Io'rsgg_sc@ est 1,” RI™ est pl enty lorsque a est 2, R
est divalent; |grsque a esth ,.’;ﬂ.z;ies.t_, trival ant. etBuér)®e d' un triol de 20
formula @5~ ' [ . : .. . | s. dans

| aquel | e R6 -est un groups hydracarbyle r e e drfiRant de s 2 18
carbone; et | Biedinuclg A ep ot pﬁﬁge ' %ﬁx‘l“gbﬁ%ﬁé affﬁeffuﬁ r;%;%ﬁdﬁﬁchrﬂylé at substutigho
la formula 30?%’9): yg §R1 st ip6s hydracartiyleCon-, &) ri--ou tétravalent qui est un. groupe. néo- -
2 L 1% o h‘y,drocarby'le ou_ un autre_groupe hydfocarbyle pmaifd), ﬂemmr*”"&mm?e'me’in :
- : - . ost-un nombre entier de 2 4.4 et représentéiehtombidaotal déQroupes agidle Sarbayliaue petérifigs
Rb, RO et Rd pgy d¥rhdiquetlRNbst Gl GreupdLhydodartyleaidtivé diun digh renfepessit ¢ B 1@ gtomes
hydrocar byl es g4 6&@;@5& uitl Boil® oitd gel 0 & 43 etod extress nabrecentigfsied, & diet Jopa ?Jés‘l“a%‘
groupes hydr ogamybaleRAorsiip, a 6202, aRcdivaient lorshes :125h 8, fycest Evalanhehgrivg &'un triol de
carpone, ;R ewmdéri vé du pentabrythritol, sous la condition que, |orsque
Ar t un cycle unique, a est 1 et x est 0, n est un nonbre ontier
different de 4. 45 2. Un conpos6 salon |a ' ication 1, dans lequel |a
partie aromatique:-est une partie hgeﬁw@u_n:mh @H6ni que. 3. Un conpos6
sel on |'une quel cénque dea revendi cat®ons 1let 2, dans. lequel n est 2 ou 3.
so 4. U conpost.sel on . une.quel-'eongus dedg evandi.cations. prdcddent es,
dans | squel x est 0. 5. Un conpose "ael 0 | une quel congt ue des

revendi cati (?nstj rP ' eceifje%te%'ts un ggg‘.!% -th?oqggxtle %m@lﬂan?de 1:% -ﬂ%tcﬂnes de carbone; et lorsque a est

ans laque _ .
" 4, Ry ost téiravalertt ot dérivé d'un tétraol de la formule, ...
R Ry,
. - BOCH =R ~C-RZCHOR .
CHZQH . |

35

40 : dans 'Iaquelle Ra, -' Fﬁ,, R, et R.,-.peu_v_'e_nt &tre identiques ou différents et sont des groupes hydrocarbyles
renfermant de 0 jusqu'a 3 atomes de carbone, et lorsque les _grou;?es hydrocarb.yle,. Ra Ry R ot Ry r;\e
. renferment pas d'atomes de carbons, Ry est dérivé du pentaéry-thrltol, sous la condition que, lorsque Ar

est un cycle unique, aest 1 et x est 0, n est un nombre entier différent de 4.

45 2. Un composé seloﬁ Ia.revendicatibn 1, dans lequel Ia"parti'e' aromatique ost une partie benzénique ou
" naphtalénique. LRI e

3. Un com.'posé selon I'une quelcdngue des revendications 1 6t'2, dans lequel n est 2 ou 3.
so 4. Uncomposé selon. l'une QOélpbﬁ.qu:e,deé :ré_v_endic,ations,_pprécéd.e_r_\_t_es. dans lequel x est 0.

5. Un composé selon l'une queiconque des revendications précédentes, dans lequel a est 2,3 0u4.
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1111 6. Un ester d aci de arorrathue car boxyl | que: seI
ayant |la formule So - 7690781 ﬂnlmunmﬂ W'Lnﬂnl
dans laqusile R eat un'groupe ndo- ygrocar e cont enantc de- 5 W&

de carbone et Z eat cholsi parm 15

CH3 0 "6="~UrBestey AQciad arfdnatiquéi catdioxytiquisaslortia mend&amnbmmlla fqmmlear omat i que
selon la revendication 1, syant la formJIs 25z (ROCC; 2-¢ o

o . R . 3 C_z(COOR .. ... (1) 30 dans |aquelle R est un
groupe ndo- hydrocar 3y| e renfermant de '5 a (18 atomes de carbone ot Z est
choi si i)arm 35 . 1 I L CH3
O~~~~ -C--. 13 40 e} -0’ 8 Un' efter~ [ de ‘aromatique car b%%l i que sel on
| a revendi cation 1, (iRODﬂ) 5 45 atf.oa. . . . L)
coooo R OCc o . ' L Rl(IV) 50 )
- o - X L 4 ( COOR) 2 a
- - - ..danslaquqllen R2
et x sont te | | 55
hydr ocar byl eJ’aﬁs Seug@\f %4? e ggo%BeS .’i%)oqg?'%& %d%ﬁ{gga? 8‘%2 AR‘Sle mééndggéa%légeﬁﬁgggﬂ
hydr ocar byl e d| tr| - ou t~travalent, renfermant de 5 & 16 atones de
carbonegg et a est un nonbre entier de 2 a 4. 22y, EP0376997B1

o L M S b. Un conpose selon |a. jrevendi cefioh 8, dans | equel a est 2.

3 ou 4 et R est respectivenent, un"@‘oupe"c\

on 1,
t omes

CH3
s 20 :
) ot —O—.

~7. - Un ester d'acide carboxylique. aromatique selon la revendication 1, ayant la formule -

% .. B
T ._L/\/ T ' —tcoory. (TII)
dans laguslle R est un groupe neo-hydrocarbyle renfermant de 5 a 18 atomes de carbone et Z est .
choisi parmi- .
= 1] 2
-_c-l Ot .
by
. 40
et —0—.
8. Un ester d'acide aromatique carboxylidl_ie'Seion la revendication 1, de la formule générale
45 1 ———y
{IV)

* COOR
’ ( ) n_gj Ca

dans laquelle n, Rz et X sont tels que défmrs dans Ia revendlcatcon 1 R est un groupe néo-
55 hydrocarbyle renfermant de 5 & 10 atomes de carbone, Ri est un groupe hydrocarbyle di-, tri- ou
tétravalent, renfermant de 5 & 16 atomes de carbone, et a est un nombre entier de 2 2 4.
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hydrocarbyle di-, tri- ou t6traval ent, renfermant de
carbons. 10. Un ester d'acide itomatique carboxyl ”WHTIHMLWHWe
K .-~~~ . (R5 00C CFP0376 997 B1 * ¢ *

(V) 'dans- | aquel | elst - un-groupshydrocarbyle renfernmant'do 2 & 18 atones de
carbone, sous |la condition quo Rs est un groupe hydrocarbyle primaire
difflrent d' wh @npoys et d-revsadicatard)gars,leqedl aresez B of 4 el Br dst respéetivomentomegreigd on .
| a revendi cathya@ncaityle dﬂatﬁsoulté!qmmént Mfmantdmsgnbetpnesrdpcwbwr byl e renfermant

de 5 _a 18 atones de carbons. 12...Unester d' acide aromatiqus carboxylique
de Ja for . eungpstodd’adldy aﬁ!mahque carboxvmsa@w\wlﬁ - COD- E%2+X0Qx Ar - COO

1 2\5”' . (OCRS t: (COCRSn)Z a dans |aquelle Ar,
E,dRZ et bxI solnt tel s quo d6f| m s ams;_|a~rgvendi cation 1, R5: est un groups
ydrocarbyle lin6aire r nf 72 8 de car boj Ri est un
groupe hydrocar byl e d| %‘5{’5&5{& ,_ @ rg\élg é?m tel quon?6f| l'i dans::a
revendi cation 1. 13.-Un est.ef. d _'s oAt i que.. carboxyl I que de |l a forrrul e
géneral é% 35.co2 .. COO:

(
VII) _~oa8 ) daf Lall,eue R ost .L% ‘groupe g E;yle '?en?erman{rl aé Q &iqg%to'nﬁg%ldaﬁoﬂ sous: la
oo d

R, a et.x sqj .lo{.ueshy e prifrae EfrdnlrliPgtoudpe néé-hydFockrBy, @586t €

N ndependamre au noi'ns un groups R ainsi qu'au nmoins un groups
Rs sont ,presents dans Poster dans lequel R est un groupe n6o-hydrocarbyl e
renf or mant 14} @ndcompdsd 3o EGveldicate 100 Bhs léR0él s le8t D QPSipé hyaiocertigle Fenfeesint gEeSa un
groupe n-~o- hy@ra@ies by ta#bofe.substi tuti on cycl oal kyle, Rs est un 45 gr oupe
hydrocarbyle lineaire primaire, renfermant de 2 A 18 atones de carbone,
sous | a comaliun ester dianideraraniatique cprhexyRiue de ladwmaegénéraisous | st ondi t bl n qus,

| orsgue 2Ar est un cycle unique, a est 1 et -x est 0, n est un nonbre entier
di ff6rent do4: 144~ Un ester d acide aromathut car boxyI| e do ia formule
general e 50 (VIII) -4-.00C | +--~-00C
10- 2x S (o R .@S“Q‘QOC—AI"Q@P@—P&’U‘H‘P@ Rrﬂés?t"{ﬂ*?--- ~—R
groupeshg/drocarb yI .monoval epdodri et re, ronf errtmmo 18 at onmes de
carbone® R2 est un' roupe hydrocaff b@lT% d6r|ve d un . di oIn f_rmant de 2 a
18 atorres de ‘carbone et X237

dans Iaquelle Ar, n, Rz ‘ot x sont tels ‘que définis dans la revendication 1 Rs est un groupe
hydrocarbyle linéaire renfermant de- 2 EY 18 atomes de carbone, Ri est un groupe hydrocarbyle di-, tri-,
30 - ou tétravalent tel que défml dans la revendlcatlon 1. T

13. .Un ester_d'acnde--aromathue carboxyllque de la formule générale:” -

35 g T e e e et ) ST e o
'Ry ~~00C— Az ~~CO0—R,—}300C—Ax—C0OO0
ACOORg) Lo (COORg) o |4

40
dans laquelle Ar, n, R, a et.x sont tels que. définis dans la revendication 1, et Rg représente

' mdépendamment R ou Rs, et au moins un groupe R ainsi qu'au moins un groupe Rs sont présents
_ dans l'ester, dans lequel R est un groupe néo-hydrocarbyle renfermant de 5 & 18 atomes de carbone,
"sous la condition que R n'est pas un groupe néo-hydrocarbyle & substitution cycloalkyle, Rs est un
45 groupe hydrocarbyle hnealre _primaire, renfermant de 2 2 18 atomes de carbone, sous la condition que
" nn'est pas 2, ef efi outré sous: Ia condltion que, Iorsque Ar est un cycle unique, a est 1 et x est 0, n est
un nombre entler différent de 4: " .

14. Un ester d'acide a‘romathue_ carbOthque‘ dé la formule génér_ale

50

55 . -

i;lans laquélle Ri est un grdub'é"'hyél'foéarb'yle monovalent :_pi'ima'i're', renfermant de 1 & 18 atomes de
carbone, Rz est un"groupe tiydrocarbyle dérivé d'un diol renfermant de 2 & 18 atomes de carbone et x
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EP 0 376 997 EIl 1111111111  est un nombre_entier-de 1 a 4.. 15.
Un concentre .qui cornprend une- proportlon m neure d' une huil e Iubrlflante

et une proportion pr6p0nde- rante d' aci de J!Hﬁ

car boxyl i que selon !"une quel conqﬁg %wg%?zgénd. cati mm ml “",

tes. 16. Une conposition |ubrifiante qul conporte une proportlon :

prdpondkfahb@endmumEmhwd&aﬂubrlflante et une proportion mneure d' un ester

d' acide .aronatique carboxyliue . Sel'on |'une quel congue des revendi ca-

t | ons 1 45140 cdrdertd quruompmmrqppmon hineurel ¢'unsyhwilehiohrifiantecetsine progortion [pegpendél eur
t P 1" oxydatidn, esieodipisietaamatiqus carberyliquel'selen lyne auelsprse dercrovondioning|prégéden-

selon b' uneKQUeIconque des revendlcatlons 1 a 14. 20 25 230 35 40 45 50 24

16. Une composition’ Iubnflante qu1 comporte une proportion prépondérante d'une huile tubrifiante et une

proportlon minéure d'un ester d'aclde aromathue carboxylique selon I‘une quelconque des revendica-

tions1a14. =~ .- - :

10 {., toe T . H : St

17. Une composmon fluide synthéthue stable & la chaleur et & I'oxydation. comportant un ester d'acide
aromatique carboxylique selon I'une quelconque des revendications 1 & 14.
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