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PCT/ GB98/ 03044 SULPHUR- CONTAI NI NG CALI XARENES, METAL SALTS THEREOF, AND
ADDI TI VE AND LUBRI CATI NG O L COVPGCSI TI ONS CONTAI NI NG THEM

Technical Field This invention relates to sul phur-containing

cal i xar enes, WaIN¥Y netal salts of such calixarenes, eRSH¢GRIBNIPI4
overbased netal salts. The invention also rel ates to the preparation of
such overbased salts as well as their yse in additive conposi tions and
finished lubricating oil conpositions.

Backgr oun GUDHHURFIONTAINING {GADIXARENES, METAL BALTS hHquoarnam ADDIDYVE ANTY evBmAnNG OIL
conbust i orfMRBTHENS CRTANNGTHEM s from t he conbustion chanber often blow
by the piston and adnmix with the lubricating oil. Compounds general |y
enpl oyed to neutralize the acidic materials and di sperse- sl udge within
the lubricating oil are overbased, alkaline earth netal, sul phurised,

hydr ocar byl - substltuted phenates siﬂﬂmuﬂﬂﬁhﬂd napthenates and sul phonat es.

The term "overba gener ¥ ﬁ 'ﬁ ﬁ?@t ?.mata Its in ch the
ratio of the n UCETEN l('J'f""’ an %ﬂ'xWBPETf Formeteleater of
equi val ents of sueh dahﬂareﬁesd e%Bécﬁélw é@rsﬁsaatrﬁétatém 1Théd invéhtloh BisbSbiatdsy
greater than 1. may be as high as 4.5:1 or greater. In contrast,
the equi val etet tlnmtpmpamﬂm ptsuch overbasa@salas aeu Weﬂtﬁseﬂ}em usé rio radditiveor

177 Thus, " cramBoRrbe ol Ruibtef or@unp R campdies. °0rcater than 20%in

excess of the netal present i nRBaticaraand oF Blod tHven utral material. For
this reason overbased netal salts have a greater capabl lity for
neutralising aci dnctheeeresatiom of, infernal comhtustiop Angings. hyapregucisairem thenough

not nec esg&%{,g{,&rhﬂa?tﬁ:{]as ﬂ%ﬂ bW %8%9 P)ébﬁ%)gﬁé admix with the %anaﬂg%ﬂ.m

envi ronnent al” reasons econe

sul phur in sOohpthés geha'allydemnldyeﬂm neardlize nige auidlﬂ"lmatsl'iabs( ank disperse
em Ssi ons asso a withl Ll.lbl‘j ca corrbﬁ@ti njn service, as wll_ ,as in
the Iy s@

additive ’F"‘eaéﬁ‘@r% reove raikaline pabmetabi sulRRprised.
-
detergent ad Wé%’i‘?"?ﬁ“‘is‘%r 40! riatod etoy s, SnaihAgse drdf pifffiofdtes.

non- sul phur i Teeltarmctdvasasedt issgensrdlly uséd so0 desqribermétrat salts in which the ratio

of the number of equivalents of the metal moiety to the number of equivalents

of the acid moiety is greater than 1:1, and is usually greater than 1.2:1 and may
be as high as 4.5:1 or greater. In contrast, the equivalent ratio of a metal
moiety to acid moiety in "normal” or "neutral" metal salts is 1:1, and in "low-
based" salts it is less _than 1:1. Thus, the overbased material usually contains
greater than 20% in excess of the metal present in the corresponding neutral
material. For this reason overbased metal salts have a greater capability for
neutralising acidic matter than do the corresponding neutral salts, though not
necessarily an increased detergency power.

For environmental reasons it has become desirable to minimise the
amount of sulphur in such materials, due to the resulting sulphur dioxide
emissions associated with lubricant combustion in service, as well as in additive
production. In response to the perceived desirability of providing sulphur-free
overbased metal salts suitable for use as detergent additives in lubricating oils

EP 0 450 874 discloses a non-sulphurised overbased metal salt of a suiphur-free
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WD 99/ 19427

PCT/ GB98/ 03044 2 calixarene having a
substituent hydroxyl group or groups available for reaction with a netal
base and their preparation by reacting at el evated tenperature: (A

either (i) aVOAYIMIFr-free calixarene having a substituent BETEFRIE04Gr oup or
groups avail able for reaction with netal base, (ii) a | ow based netal -
calixarate, (iii) a neutral netal calg xarate or (iv) an overbased netal

cal i xar at e, (B) a nmetal base added either in a single addition or
in a plural |¢ajixaﬁenadmmmsubstnmanehmmyoppldittg?oabu a\nslableeforemﬂoun

C | th d | cohol
havi ng 2t o Wity BGHAI e 8N ey PEORAIEHOPyrpaciing € levatpd sHpbBIatter )
tri-( qerr]-( er(h%) Qitherl) " suiphtr-ffed BABEREnd’ RAVingG & ¥lERuGHY A roRY kY

ether of the fornu
Rlerr] (OR ergrp}xpmrrgmﬁ ava]able for reaction (With mﬂtalrbnse, i(ii} & loov-based heetél | )

NCUL or Sseuixata g Beiteatingia cdliiBta. b fviin QveBrsd massigrIRpmtG) 1 °
group and f is angjnt %%btélrmladded@mﬁkw? a:@él?ﬁ@d&[oﬁ]& &P&‘%m\;rg{.ﬂf& Wi th

either: (Cerr]) a hydrocarbon sol vent er (1 (i)

Clerr] to qaﬁdljionmabhmeﬁtaibmmims dmmglt)'aeaeﬂftmrr] to Jerr] ketone, (iv)
t b t hat |
Aromtl e Qert] 16 & Fventefmpsig sither] 637 el BoPotivart AEHERLr e

al cohol , in | Dabiddarbbh Atemsyly a@ry 298 8ol tri-{ C4-2),) §REBPS
di oxi de added subsequent to eaCh'yg)(;dltI((?g [)EQ)I oy ’('")a("g £ ) e EP 0 755

988 di scl oseldvitmmongeordioly-alkylane- 9|V%Q! aliewl jexhgreaf gtgerfavnulg a nol ecul ar wei ght
of at |east 1880 for achieving hi g ogbkﬁiu nity Val uzﬁ) as neasured by
the nmet hod of ASTM D2896), typical I y'o I'east 370, exanpl e about

450, and potwhefei insthefofingla (HERSBGR G} t61Q; @lkyl group, RMid gn aRgRaegrewpst for
maki ng sul phur-free products as described above, it is not necessary in all

situations t®8nahd-@er &4 eatbonstoms. &'&ishydrogey of ades t Ce ﬁlthWP"P\ﬁf\q'n t he
PLEE e LoneLl S gl Boff 1ok e fihd U (LGNS el R 11
cont ai ns sul indrocarbon solvent\@rdGA] 8itBar (i) water, (i) C, to C,, monohydric alcohol,

PCT/ GB98/ OSO(ﬁ a C, to C,, ketone, (iv) a C, to C,, carboxylic acid ester or {v) an aliphatic,
alicyclic or aromatic C, to C,, ether; or {C4) a Cq to C4 monchydric alcohol, in
combination with a hydrocarbon solvent;

(D) carbon dioxide added subsequent to each addition of component (B}.

EP O 755 988 discloses the use of sulphur-free calixarenes having a
molecular weight of at least 1880 for achieving high AV (Alkalinity Values as
measured by the method of ASTM D28886), typically of at least 370, for
example about 450, and potentially as high as 500 or more.

While reasons exist for making sulphur-free products as described above,
it is not necessary in all situations to have detergents which are entirely free of
sulphur. With the present invention it has been discovered that AVs in excess
of 400 can in fact be achieved at molecular weights below 1880 when the

calixarene contains suiphur.
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3 Summary of the Invention This invention
relates to a conposition conprising at | east one sul phur- contai ning

cal i xarene represented by formula (1)

[err] or a netal salt of said calixarene, wherein in fornmula (1):
Y is a di vamM¥iBRY dgi ng group, at |east one of said bri dBFHEBYBMUAs bei ng
a sul phur atom R err] is hydrogen, a hydrocarbyl or a hetero-substituted
hydr ocar byl group; either R err] is hydroxyl and Rlerr] and R err] are

i ndependent |y either hydrogen, hydrochrbyl or hetero- substituted

hydrocarbyl, or Rl err] and R erg [ raxyl and Rlerr] is either

hydr ogen, hydrocarbyl or hetercﬁ%@?&-&%ﬁ@gﬂ%%‘%ar byl; and n is a nunber
having a val ue ofhigtintéftidn rblates t6 RecaipesifionR Bbmptibingf &1168& de &phurl-s an
overbased salt. The invention also relates to additive conpositions and
fini shed | usentaining galixarens feryesented dydermuiardiing t he f or egoi ng over based
salt. The invention al §o rel at ¢ to-al process for making the foregoing
over based salt. Degcription of the Preferred Enbodi nents
The sul phur - cont ai ni ng e invention are represented by the
formul a err| WO 99/ 19427

PCT/ GB98/ 03044 4 In formula (1),
Y is a divalent bridg Il phur\atom with the proviso that at

| east one Y group isfa al ent bridgi ng group, when not
a sul phur atom can fbe groyh) or dival ent

het er o- substi tuted Hyd 18 carbon atons, and in one

ocar bon F‘qroup [

or a metal salt of said calixarene, wherein in formula (1}: Y is a divalent bridging
group, at least one of said bridging groups being a sulphur atom; R? is hydrogen,
a hydrocarbyl or a hetero-substituted hydrocarbyl group; either R' is hydroxy!
‘and R? and R* are independently either hydrogen, hydrocarbyl or hetero-
substituted hydrocarbyl, or R? and R* are hydroxyl and R’ is either hydrogen,
hydrocarbyl or hetero-substituted hydrocarbyl; and n is a number having a value
of at least 4. In one embodiment, the foregoing salt is an overbased salt. The
invention also relates to additive compositions and finished lubricating oil
compositions containing the foregoing overbased salt. The invention also relates
to a process for making the foregoing overbased salt.

D _ f the Pref | Embodi

The sulphur-containing calixarenes of the invention are represented by the

formula
[ R? -7
Y~
R* R?
' {n
_ R ._Jn
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enbodinent 1 to 6 carbon atonms. The hetero atons can be -O, -NH or -S. n
Is an integer which typically has a value of at |east 4, and in one

enbodi mrent the value of nis from4 to 12, and in one enbodinent 4 to 8. In
one enbodinent, n- 2 to n- 6 of the Y groups are sul phur atons, and in one
enbodi nent nWOIMMW2h- 10 of the Y groups are sul phur at onsPCEGRPSNF4HNe
enbodi ment one of the Y groups is a sulphur atom In one enbodi nent, the
anount of sul phur incorporated in the calixarene is between 5 and 50 nol e
% such that between 5 and 50% of the groups Y in formula (1) are sul phur
atons. I n one enblodiomwia (lhﬁélsanﬂmderﬂfbrdginmgmupsomwbbnr 8tmm1ﬂ®tMI e

| mbod | di val
Fopr osent ea. BPviRanAbAfiarar dhel pshey eleliingt s chreryidspnt ideia dlobi”
hydrogen, hygdiananaéy b sulshud étehﬁréms ubSé diveliéit M&@%bHYQmGP Q#pdﬁﬂén@' i's

an integer which is at |least one. R err] can hydr ocar byl group or a
het er o- subst hetere-gubgtitutech hygdrocgrann gesupl of J 103 18actrbanatoms, anddini mﬁ)ne

embodi nent 1 eyl

aopropyl, barprarfigtfie® fbon AR, (e Riel Beclin Bip per 0RO RN 1 (o
3, and in onﬂ i€ Bh Gsteg@mivhithttypidallyahas avalgcofcdtlieakt s inddn lo@aeJemdehmnt

het er o- substltut ed hydrocar byl rou_Ef are those in which the heteroatom

typi cal Iy -othe vajye of n is from, 4t Ut and dnaehie emhadiment 4 &8 dR ex@npl e
being an al k 0430 drogen, a
hydr ocar byl gﬁ%é’%h#%g’ %{ sggts?t |Rt ﬁt éﬁ tﬁg %98%? lare sul&huﬂ%&ﬁl]s] aﬁdw' BR&
hydrocar byl gl'rmﬂn'dant ned to mm‘lao mﬂﬁ'lel \éfgmupi Gire Mﬁﬂreatpnisymk!yheom

pol ypr opyl ene, u Ien polylsobutylene or a polyol efin copol ymer,
for exanpl e b@f’ﬁ%?’@rfé’ﬂp‘? Wi ¥ SEOURSHIS| 3/ slphur atemp| es BT°'PBGWHE¢W

dodecyl and ﬂfé%ﬁﬁﬂgﬁi@&%@&r of%ttéﬁ'ﬁl Jgﬁareﬂe is bblWed! 5 and-50

hydr ocar byl groups an ero-su stltut rocarby groups typica y have
1 to 20 car b&, sudhthatdetwean cﬁwanérﬂﬁ.%lofems groups & irafdrmula{ibrase sulphur VO
99/ 19427 . . CT/ 8/ 03044

5 Ei BHRIRS-RINPRS smbadimens, she ampurt &f spirhvg 'anemerhg ane Zmatent | y
ei ther hydroggn, hydrocarbyl or hetero-substituted hydrocar byl, or R err]
and R[err] are hydroxyl and Rlerr] is either hydrogen, hydr ocar byl or

het er o- subst i t ut eltt ¢ryeiembadinent, whesn¥ isnobai r agprorit {s a divaleimt @gewp

or “het er o - eqHbetaribe byt e RISRIL R fbich ooty (NSRS hy AT ot

i s a resorci ppradisterolsubstinsted tydrotarlbylQyrbep ahd iRl &1 ItegdrSVhichliedt least
hydr ocar byl gr oupg typically have 1 to 24 carbon atons, and in one
enbodi ment  ©ne. R° can be a hydrocarbyl group or a hetero-substituted hydrocarbyl group

of 1 to 18 carbon atoms, and in one embodiment 1 to 6 carbon atoms.
Examples include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, and the like.
In one embodiment d is from 1 to 3, and in one embodiment 1 to 2, and in one
embodiment d is 1. The hetero-substituted hydrocarbyl groups are those in
which the heteroatom, typically -O-, -NH- or -S-, interrupts a chain of carbon
atoms, an example being an alkoxy-alkyl group of 2 to 20 carbons.

R3 is hydrogen, a hydrocarbyl or a hetero-substituted hydrocarby! group.
R® may be a hydrocarbyl group derived from a polyolefin, for example
polyethylene, polypropylene, polybutyiene or polyisobutylene, or a polyolefin
copolymer, for example an ethylene/propylene copolymer. Examples of R?
include dodecyl and octadecyl. The hetero atoms can be -O-, -NH- or -S-.
These hydrocarbyl groups and hetero-substituted hydrocarbyl groups typicaily

have 1 to 20 carbon atoms, and in one embodiment 1 to 6 carbon atoms.
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1 to 12 carbon atons. The hetero atonms of such hereto-substituted

hydr ocar byl groups can be -0-, -NH, or -S-. In one enbodinent, Y is
ei ther sul phur or (CRerr]Rerr])[err], where either one of R err] and
Rlerr] is hydrogen and the other is hydrogen or hydrocarbyl; R err] and
Rlerr] are iWOeytM¥ent|y either hydrogen hydr ocar byl or H&ﬂ@ﬂ@wﬁﬁb%tltuted
hydrocarbyl, R err] is either hydrocarg or hetero-substituted
hydrocarbyl; nis 6; and e is at | east 1 and in one enbodinent e is in the

and R{err] are hyBMAeR: %ﬁg?ﬁqi 0 50 P GRS PBA Y Sr5BE51 ot e
Lhan 4, mor chpa@bakiPhY netbRob e ol P CIRDRY ol ARGy L2

carbon atons; one ogen and t is elther
hydr ogen or il lejther (hyelragen| drpdanbgbrm‘ hetero-suﬂ'étftufedr éqdruugrbyl in one -

| phur - t I t I I t  bel
1880, 1| 1 oncomRBBERSHENR, HYBroRSE B AEF Rusrg AYIGRVE 1AD0S (BIRiner BUOgeR ng
cal i xarene i fydroRBHsAf ort ﬁeﬂaﬁ?Q smtuﬂadowarsml r’ﬁ&heffo%waﬁﬂ tdpglgnd, and

i n one enbodi mant 460 to revi ew of cali xarenes and their
preparati on calixarenecis a sesmaaatane Nﬂnmgvdmnarhvh gewnsaand betdrensui@titutast ry'

by C David erles di Lor, - Fraser . St oddart bl i shed

Royal Soci eﬂ)jv%f"cal?é' QPWWE‘TQ%Q.M&IJH S?af‘@ﬁ%’?%&s‘?'ﬁﬁ %chﬁ %’M%Wﬂr oxyl
group or groyps 12'6drbeR attmR.CThe Ketefd 8omPoRéiith heréteRibstitiRE® AydreshibyRr enes
and heterocal i xarenes. Calixarenes may be prepared as described in the

af oresai d Mogwypgsen h =t eNH2, onelrch i s i ncorporated herein by reference.

foaction of a phelooml afibobiffedty'S™s Yt SulbBVERF |CRTHTRY whrg ofREY &fe oY 1 "¢
het er o- subst RY ghd Ry ﬂlydﬂﬁeh%nmtdthﬂf ischydrogen or H@&%Wﬁ‘ and R*are
PCT/ GB98/ 03044 henol, which is

unsubst i t ut etihdgpenggntly G'HWM@G%EI‘V"WQW\& %d'@éemawbéﬂmiﬁ;‘dwdmfbm phur.
The al dehydequg elfief RID«??EIcg@gyg?heém PW?(E%W tdhrivl: 1€ &97an téss at

pol yneric for enbo e’rnvent’ion prOv es a et al
salt of the femsegblaugdsinlmwlenﬂmdlmemu ediscinl thearsnyes of Thaon®g! ahd rini eng may

be any netal cap bl e of Iormr? a salt with a calixarene. In one
enbodi ment , °§ﬁf‘%ﬂ‘ t Bpisedy l‘g one 8 Im@?traﬁn andaRi mee hydregens R is
Preferred ”E{mg{ir%chﬁ?ia%&e?é’dlfﬂaw ofeTgEHé?&‘ th3h Y, mare ;':I%I‘erélg@a%r&éﬁw ltﬁaIAI 9, The

preferred ne ii'cru xt'ur metal § may
salts are sommre peeferablyegreatbrtthathnéﬂmaiadrt atons; dmadflaiaaraﬂ%ls hyd&garbamlad

o e RS RR S o hBRBAR  SEARBRI g = o= o ool xaraves

The foregoing sulphur-containing calixarenes typically have a molecular
weight below 1880. in cne embodiment, the molecular weight of the sulphur-
containing calixarene is from 460 to 1870, and in one embodiment from 460 to
1800, and in one embodiment 460 to 1750.

For a review of calixarenes and their preparation reference is made to
*‘Monographs in Supramoiecular Chemistry’ by C David Gutsche, Series Editor -
J Fraser Stoddart, published by the Royal Society of Chemistry, 1988,
Calixarenes having a substituent hydroxyl group or groups include
homocalixarenes, oxacalixarenes, homooxacalixarenes and heterocalixarenes.
Calixarenes may be prepared as described in the aforesaid Monograph, Chapter
2, which is incorporated herein by reference. The sulphur-containing
calixarenes of ths invention may be prepared by the reaction of a phenol, a
hydrocarbyl substituted phenol, or a hetero-substituted hydrocarbyi sustituted
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metal noiety to the nunber of equival ents of the sul phur-containing
cal i xarene noiety is greater than one. In one enbodinent, the ratio of

nol ar equival ents of nmetal noiety to the nunber of equivalents of the

sul phur-containing calixarene is at least 1.1:1, and in one enbodi ment in
the range of WO9M2%t 0 6: 1, and in one enbodi ment from 1. 1:RCHGBIOP4

I n one enbodi nent of the |nvent|on a process for making overbased salts of
t he foregoi ng sul phur-contai ni ng calimgrenes is provided. The process
conprises the steps of: (I') formng a mxture of conponents (A) and

(O; cphwmi;eWhloM; uosulpstitstedgtehe Ioemo(p'oﬁltmnsuhpﬂu base\tan aidebyde

cal i xarene havi,n e ubst |t ent drox pup avajl.able for
reaction witANdS ﬁ@?’é‘r ﬁi‘?@"g’p’ éﬁ&h &“%%b’r'ﬂa%‘kﬁj"ﬁet al
salt of a calihxRPhR&icfirmssd from a suI phur - cont ai ni ng cal i xarene having at

| east one substituent hydroxyl group available for reaction with said netal
base, conpolneane grahodimept dthegnventisinpravides nrmet@l sajt of theefnregmm) nent

pol yhy et ¢ aPUBureaaning co3R8EC The eyBlmbly RV b6 afd nicselFaneblg of

Clerr]) gl ycedrmihgia salewith a calixdrene.- IFloperdmbatiment, m@ rﬁtat-ﬂ noigBig-ardr
pol y-al kyl ene gl ycol alkyl ether of the forml a:

R[ er r ] (OR] er plkpli or ap@ikalingjearth metal. Rrpfeyed guetals include calcium, magnesium
PCT/ GB98/ 030 yor mul a

(1) Rerr] é bﬁ"@ér%}"{%‘“&f@ Pfefgﬁrﬁ me&la ﬁpcalﬁ'@l’ ,ngkg'r 5 Q%H}ﬁ!gﬁré; gr oup

of 1 to 6 caamn bat entployeder r The %dltﬁsdatw%nm‘tmﬁeﬂrefdrﬂedt 90 Chévelnaftal ks
group, and f is an integer from1l to 6; onponent (C2) conprising a

Clerr] to ( éealixaratashy dPNerbarseG HRslixarates, e rﬁﬁ}ﬁ@'ﬁ“w preferras, dr Overbpesd
?% V:EE:I (O, c?lH{aH éﬁg@%ﬂ&g sal ?"ﬂ%ﬁ ;tﬁeggé%laf’gge to salé@fe?ﬁu alé}ﬁng Eh?g]A; Sand
(O being i nnetalimgiety toithis numberrofi equivaldnts off ithy salphatldoniainisg caxapend | )
20di ng (D) cEREN RBEHRIANED MAe. 1P RhE EESEB SHEFAtD GiAPoler Bpviplent )
::J'? ﬁgﬁu?m :[5182 ﬁﬁgﬁb&?ﬂ%&? g@n?ﬁ%%?ﬁﬁ%née&g‘r’a‘?nﬁs) ofa%ow— Egﬁé&#gut rgal or
over based cabahoarmaasdﬂaased.hﬂ pand inconesemnbbdimentirn thevange of 1.1:1 to 6:1,
and in one embodiment from 1.1:1 to 3:1.
in one embodiment af the invention, a process for making overbased salts
of the foregoing sulphur-containing calixerenes is provided. The process
comprises the steps of:
{) forming a mixture of components {A) and {C);
component (A} comprising either {i) a sulphur-containing calixarens having
at least one substituent hydroxyl group available for reaction with a metal base
or (ii) a low-based, neutral or overbased metal sait of a calixarene derived from
a sulphur-containing calixarene having at least one substituent hydroxyl group
available for reaction with said metal base,
component {C) comprising a solvent comprising either component (C,) or
(Ca)s
component (C4)} comprising either (i} a polyhydric alcohol having 2 to 4
carbon atoms, (if) a di- (C;or C,) glycol, {iii) a tri- {C, - C,) glyco! or {iv}) a mono-
or poly-alkylene glycol alkyl ether of the formula:
R°(OR'°)¢OR"! {in

SUBSTITUTE SHEET (RULE 26)



cal i xarene. The calixarenes (i) are preferably those calixarenes capabl e of
conferring oil-solubility on the overbased salt product. Pre-forned

sul phur- containing calixarates wherein the equivalent ratio of netal base
noiety to calixarene is either 1 (neutral calixarates) or less than 1

(1 ow based c#O%AM3T es) may be enpl oyed to produce the desPGHgBIs/03044

sul phur-cont ai ni ng overbased calixarates. Alternatively, overbased

sul phur-containing calixarates (iii) Wased on sul phur-containing

4
cal i xarenes represented.by formula. (| b | oyegh . i N ich case the
over based pr wﬁ%&miugttﬁe E‘Zﬁ% p%n’faﬂ é? %&eﬁﬁ‘yﬁgﬁé’?eﬁhaﬁ%gygwe?ﬁ@@& ed
degree of ovgflag 6LarborPatoms) RIMes hydldgehidtid €, Y@Q%Ikylfgroup,'a’hd?iﬂﬁl anon to
one of the alternatives (i) to (iii), component (A) nmay further include a
conmpound of imteogrdiremal t¢ 8 nul a: - [err] WD 99/ 19427
PCT/ GB98/ 03044 - . in in.formqula
(rrr), a, b and c%%@%“ﬁ%a‘g&& ﬁa@R{IFvgrae%,rtgs%qiogolyd?ﬁa\f\gb?{oifnaﬁéa&}lagg
I ndependent | witte® hodfstlarodt soleéntpn i nteger from1 to 3; Y is a sul phur atom
in at |east one of the repeating units and the remaining Y groups are

_r-egr esegt edI by t hélrasding a rostal bape(Rl 1q thexmixture ofcemppnants & and (C),
b S i e R A i

respectivel ysingt agdition osdma plurality béadditions] etepk. ()Riret (1]} beRiee pedformed
Rl err] independently. represent, B}/drogen or an alkyl group; and g is an
i nteger fronfangyresgly aweatiayampdl group typically contain 1 to 24

b t , dag i s |
cmbodi ment |t he. ol a8ig 107 B thexduo t ffe KGR ABonents (), 1) B, )
a, b and c af@) subseqientto eachratiditicr ef eampotentiB¥sr], Rl err] and Rlerr] are
| kyl f 1.to 24 ' nbQqd] .1 to 12, b
2t ons; Jel ther Ry GFPPORPE (A1 ey B ithehd) RRTUr-SOTARER GRARSBer Ure
Rlerr] and Rigpbhséd, heaorovkirpssen caggsbaa{ 8érivedifSmMughsbl egfsﬁﬁkhiﬁga} hyl;

and g is from2to 7, and in one embodi nent g Is 3. Were ] Rerr] ,
Rl err] and RpakixdrenscThecpalixaceneshijld areypreferably ¢hoseoucalixafengencapable of nul a -

111 b d.by,t {i f ' h | with
For mal denydecBnfEPat eIy S6E Blerigbatl soIt Reseiiety  Fredei aR AP o r ]
and Rlerr] i goht4iHing alirdrdtds) vheidiR 'the SequivalénOfaidd vl redtal Basd dhoistiatpl € a
| oner al kyl group (e.g., an alkyl group of 1 to 7 carbon atons), an

al dehyde ot heglixanene is@ither 4 dnguikalicglixarates) ar less tham delinwthiased gplixarates)

phenol . Exa”B{an B eiiibyéd WM Hi6duce Hhb U 8Esired® STl g S0 ining P 50&BaEELY d€

pr opi onal dehyd€,
calixarates. Alternatively, overbased sulphur-containing calixarates (iii) based

on sulphur-containing calixarenes represented by formula {I) may be empioyed,
in which case the overbased product is a sulphur-containing calixarate having
an increased degree of overbasing, i.e. a higher. alkalinity value.

In additiqn to one of the alternatives {i) to (iii), component {A) may further
include a compound of the general formula:-

{OH), [ {oH, T (OH),
CR¥R% | Y
' (i)
(Rz‘l)x L (.Rz-t’v L g (RZ'I,z
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| sobut yr al dehyde, butyral dehyde, and the |ike. The m xture of overbased
salts and any | ow based, neutral or unreacted conpounds resulting fromthe
use of the mxed feed is useful as a lubricating oil additive.

Component (B) is a netal base. The netal noiety may be any netal capabl e of
formng a saWO MM t he sul phur-containing calixarenes of RITGBIBOBAL i on. I n
one enbodi nent, the netal noiety is an alkali or alkaline earth netal, and
in one enbodi ment an alkaline earth ndtal. The netal is preferably cal cium
magnesi um or barjum_nore preferably cal cium The base noiety nmay be an

oxi de or a Hyaerein 'Bé‘?"ﬁ\ﬂéf(@”:aﬂ;ltyaﬂﬂraﬁékh independantlyi representel 9h: BeYaMded,
g%?%gég%g(ﬁaach independantly represent zero or an integer from 1 tg 3; Yé‘? aeiuépn%tfre’ in

the form of az?imiﬁ bt heast @) obthe repieating unhtsoénd hbkezﬁg)biﬂﬁ?g Yf)@ﬂ(tﬁc%ilgr r])
or mixtures of the t in any praq on,, Cagpone may be added in
whol e to t hdepiaseniad bybe iqrvmtﬁsp%qﬁﬁisa 2, ¥ and A2 inddpendbntiy senreseitd ¢ he
Cnder i h ‘ P ; . ot .

the react | GIEHaF nordfihfor d hydiSbadiyfbtddd) it 4\ 6f 1€ bsietliaf £ dith 13
?ol) vent : 1(3 )C) RfAyR¥ @nd{drrench RE eresb)acmmw,dmﬁ’)ld the sami)bbdi(ifd)rémﬂ Hﬁl,tlﬁsﬁﬁfher

a) or , or err]). onent err is either (i) a polyhydric
al cohol haviang éz%'&;q’]eéa?'g&?e&fﬁ?ﬂt g‘%’l"ﬂe‘g%Pn(aﬂ,fvélgf‘]uﬂira“é[ifsr?g‘%PWol ,
(Veh 2ol by frarfi £5d ot OThd Afdiobafthy GRburPtypldatty ontA Y 1 2aRlGr bldfhe,"®
R[ er r ] ( OR[ eranp)iheone] édRbedinjent 1 to 12 carbon atomg.11) wherein in fornmula (11),

R ort] is hyor oolhobR efftgdiment, £ odtpotids teGrashmtsn o torauia (1) xf HhoM: or
from1 to 6.in HAERLEE did & HENEHERTS o, SPARPEL BtLeadl 1] ﬁﬂv}dﬁ?aga R?) ajealkiade the

nmononet hyl or di nmet hyl ethers of (a) ethylene glyco | et hyl ene
gl ycol, (c) groups tf 1 dnd4gearbon atams,dand: intonacmnhiyddiment §itg d@ carbon atomsisef ul

conmpound i S, ekl dizgl 8 err*&l—( err err [err]CH err] OH).
M xtures of SIPES & s?‘i‘ﬁ*‘g%&%ﬂ’ bheit o Eﬂ%hoy@re.eav EVEREaRy dr i ¢
al cohol may Jagy RastanRrR2A o EX irfe IPQﬂ&’P’ is?ﬁm%'?' &&pﬁgﬁégﬁ\b&?ﬁﬁéﬂ& or
propyl ene glycol, or a trlﬁfé ric al cohol, for éxanple glycerol. e di-
(derr] or @isr3. Whergd3t Rty Rbcanti B cgachanpregentcinidrogére theicofrifiornd] oft o
Cerr]) glycol be trjethylene gl | . .1 n one enbodi rent, conpongent
(Clerr]) is Qﬁ“ﬁﬁ*‘”é’?‘t‘f?|‘@‘ﬁ8?é|*\?dﬁlagﬂ>réﬁﬁa’;m9| cofdgngatign of the orrasphPaREnt (a)
i's a hydrocaangl withHthaltbhyds dVsdiShi! WHére' dhe Wt A** AH8 RRTand-5A&'Bf R® Of
sui tabl e hydrocarbons 1 nclude toluene, xylene, naphtha and aliphatic
paraffins, fand B¥dahydrogencans thencthey i @ hyydracathivi gpeumfor axample a lower

alkyl group (e.g., an alkyl group of 1 to 7 carbon atoms), an aldehyde other than

formaldehyde is used in the condensation with the phenol. Examples of such

aldehydes include  acetaldehyde, benzaldehyde, propionaldehyde,

isobutyraldehyde, butyraldehyde, and the like. The mixture of overbased saits

“and any low-based, neutral or unreacted compounds resulting from the use of

the mixed feed is useful as a lubricating oil additive.

Component (B) is a metal base. The metal moiety may be any metal
capable of forming a salt with the sulphur-containing calixarenes of the
invention. In one embodiment, the metal moiety is an alkali or alkaline earth
metal, and in one embodiment an alkaline earth metal. The metal is preferably
calcium, magnesium or barium, more preferably calcium. The base moiety may
be an oxide or a hydroxide, preferably hydroxide. A calcium base may be added,
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Conmponent (b) may be either (i) water, (ii) a (Jerr] to (Jerr] nonohydric
al cohol, (iii) a ketone having up to 20 carbon atonms, (iv) a carboxylic
acid ester having up to 10 carbon atonms or (v) an aliphatic, alicyclic or
aromatic ether having up to 20 carbon atons. Exanples include nethanol,
2-et hyl hexaWO1¥k| ohexanol , cycl ohexanone, benzyl al coRAT/GRBMIM4 gcet at e
and acet ophenone. WO 99/ 19427 '
PCT/ GB98/ 03044 9 10 Conponent

(Cerr]) may be a (Jerr] to C[errl nonohydric al cohol, preferably methanol,
i n conbi nat i dAr wxempie,hipdthectarpoat swickelime (Gadlhglinothe form of | siaited fime be

f th . ' ful of. Co Th
Pyelr ocar bon JGRISHIE o BpRHRS o he G 4RV Blopbition CERmBELRYER ampcpe
i ncl ude et hylzekded @ Whole teth Mitial Peadtarcisiorin rﬁég{d/ﬂ@ initff Pea’etﬁtéﬂndhpﬁgnol :

and a m xture of nethanol and toluene. neral |y, in view of

i nt ended use remainder in aneQr, more furtheroadditions md intermedistepoirds (duringdthei ng
oil as a sup al solvent. The lubricating oil nmay be an ani nal,
vegetabl e or ‘mneral oil. The lubricating oil may be a petrol eum- derived

l'ubricating oil, Qomiparens (Chisha lseivent fosthe facedrits THSSolPéntiC) GHlap d&e
oil. Solvent neutral Oi{ogsgx re suitable. Al te_rnativela/) the lubricating oil
may be a syntﬂ?&ﬁ' Eéﬂlﬂﬂt ally inpeasmbinatinn with eithay {akern bbb ardBoi c sSemporents

i ncl ude synt [ s ' ] ' i i Ingl ude di est g4 s such
as di-octyl ggﬁ?)gstégﬁegim %ﬁa ngéﬁgéké’? 2‘ @%ﬂ“@ﬁﬁ&%ﬁs"é’&i %QH%,' ‘@ra g‘éﬁ?rf’ér I C
hydr ocar bon |Gy glycel, i{iiipa di{ €, t6 @,) glysobdre(iv)i siiotiop ot pbl?@mmemﬁgyga%lkyl

pol y-al pha ol ef i ns Conponent (D) is carbon dioxide, adde
subsequent t &t ercof thadormula:-of conponent (B). Carbon di oxi de may be added

in the formof a gas or a solid, p 1 1in the formof a gas. ygwn
gaseous formit may be bl own througﬁqtkﬁaﬁ??gaction m xt ure. dPhe

wei ght rat i o wihereioripdormula (UY) R%ds ad®pton@nalkyYroup, RPdsna :alkylene grodg, B! and
[ nbodi, 1:1 t :5..That. is, th i ght ti f C
Irgnggg fe r o?n Ifnﬁgﬁ%'l"gﬁ'? of g\)cj}'ﬁgrcﬁlarlgﬂrglfgﬁ?' ‘7("66 F%ﬁ'&'"ﬁ%ﬁ%’ If%ﬂ?("ﬁ?}f%)ekgﬂ@é’@)spar ts
of (C), and dffhoﬂ'gﬁuﬂﬂb%iiréﬁ(ﬁed b?%&nﬁl&r(hl)q;mlﬁ&% tﬁ@ho]noﬂi’éltﬁylo& c(iﬁetﬁﬂ 1

part of (A) per parts of he ratio of nolar equivalents o

C
conponent ( Bethershfl (&} ethylgne,glveek éblodietignemglycol, A) tristiydene glycol or th

1.1:1 to 6:1 | ne odi nmept 1t 1. _Jhat i e rati o of
nol ar equi vaitgﬁ?gthg[bn?B) Qg‘gég?rfnl i’il’ ‘&eqéf%/fgﬂen?%r%B%u? ) 'Palnéheg“\’ro q{.’ﬁm
equi val ents ¢CHyGLHpEH,OCHTH,OH)e Mixeiires Af dlycol @tiketdiand! giyddls aiay(dio per 1

e enmbodi nent from 1.1 equivalents of (B) per 1

AR N ML NI K AR R R LN
ethylene glycol or propylene glycol, or a trihydric alcohol, for example glycerol.
The di- {Cg3 or C4) glycol may be dipropylene glycol, the tri-(C, to C,} glycol may
be triethylens glycol. In one embodiment, component {C,) is either ethylene
glycol or methy! diglycol.

Component (a) is a hydrocarbon solvent which may be aliphatic or
aromatic. Examples of suitable hydrocarbons include toluene, xylene, naphtha
and aliphatic paraffins, for example hexane, and cycloaliphatic paraffins.

Component (b) may be either {i) water, {ii) a C, to C,, monohydric alcohol,
(iii) a ketone having up to 20 carbon atoms, {iv) a carboxylic acid ester having
up to 10 carbon atoms or (v} an aliphatic, alicyclic or aromatic ether having up
to 20 carbon atoms. Examples include methanol, 2-ethyl hexanol, cyclohexanol,

cyciohexanone, benzyl alcohol, ethyl acetats and acetophenone.
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of (A). The ratio of the nunber of noles of netal in conponent (B) to the
nunber of noles of carbon dioxide in (D) is from11:1 to 1:3, and in one

WO 99/ 19427 PCT/ GB98/ 03044
11 enbodinent 1:1 to 1:2. That is, the nolar ratio of (B) toﬁg%@ranges
from1 nol e VR9IBRTper 1 nole of (D) to 1 nole of (B) per PET/ABIE04: (D),
and in one enbodinent from1 nole of (B) per 1 nole of (D) to 1 nole of (B)
per 2 noles of (D). I n one enbodid®ent, the reaction nixture may

i ncl ude conponent (E). Conponent (E) is either (i) a (Jerr] to (Jerr
carboxylic acid deomponsnty ie:)d@ayhbe Gy ta iC, momphydric migohehr preferably aci d

containing f t. . . ri R
hydr ocar byl é@%@ﬁ'dﬁgg@ﬁ p{?gﬁpgﬁ%m“g‘{a'% %ﬂﬂﬁr iﬂ.ge N@&g%;:on %H\‘/’%PI%
hydr ocar byl - miaptie dny ofitiRslei refdried tcalsbverasiiieing igeful d¢ Cohfioneht (d)V) The
hydr ocar byl - substi tuted naphthenic acid or an anhydride thereof, (vi) a
hydr ocar by - BYfreeathoncsplyant is preferably toluspesi xture” of any two of (i) to

i). O the af ' i [ f I '

Component (£)  rmayd B Ladubise) IS BFRIAE by odt) 3 nifle o eiftiing Bhvesl,
subsequent t and@yethi/l hiveanbhrargio: mixtre pf methasol andrtoh@neent , conponent (E)
I s added during step glgﬁp\/\hen conponent &E) I's used, the nple ratio of
conponent (A) to €8nysienin Yiew olsthe intended \use of the proguct; it/is prsterred the

nmbodi t f ' : i a ' f b
an aci d havi Modbrdte e lklcdi ol af a sURRIAERRI son? T RPREAG blEndPY 02
C[err] to (] bewrh anirkgl, vegetableayrhingrabojl, Theduliicating dikmaiytheca petrdieagen, a

t | kvl - CH oe: Pl EF bly, '

Formil a (1v) pbeslobtirdiE AE s = BretineBiRecs, BaImParepr BXetbRe of |
f I I ' ' el di t
CLerr] . tor 675; SPARRE Potiiel dl brosfgtlo. AHSHRRR, HERARADD dimeybed Lo °
of sat ur at edsynthetie iubrcatingdeil.r Suitabiensynthetic flubrinsdting(eild) inchudeusintbetic i c,
I ic, i St lpiti t.ear i | ' hi dj o) ' d
| anocer o aevaE ubREsting ol GRS nglaB fesitre e of i S pumeten 8ot
llaurol ei ¢, NM¥ghdcatd And trhdécyladibaes ,orcﬁtﬁ*rﬁeﬂﬂmf&iaﬁbor?'ILIbi'Id_étinQitSiIsf,ICfbei C,
linoleic and |inolenic acids. xtures of any of the foregoing acids nmay

al so be enpl examplerliguid pelyisobutenesandapely-glpha olefias;. Particul arly suitable
m xtures of aci dscafeohB )58 Cafon dbxidh 28fded UHs3h0:M%o each addition of
component (B). Carbon dioxide ma;y be added in the form of a gas or a solid,
preferably in the form of a gas. In gaseous form it may be blown through the
reaction mixture.
The weight ratio of component (A} to component (C) is from 1:1 to
1:12.5, and in one embodiment 1:1 to 1:5. That is, the weight ratio of (A) to
(C) ranges from 1 part of (A) per 1 part of (C) to 1 part of (A) per 12.5 parts of
{C), and in one embodiment from 1 part of (A} per 1 part of {C) to 1 part of (A)
per 5 parts of {C). The ratio of molar equivalents of component (B) to molar
equivalents of component (A) is generally from 1.1:1 to 8:1, and in one
embodiment 1.1:1 to 3:1. That s, the ratio of molar equivalents of {B) to molar
equivalents of {A) ranges from 1.1 equivalents of (B) per 1 equivalent of (A) to
8 equivalents of (B) per 1 equivalent of (A}, and in one embodiment from 1.1
equivalents of (B) per 1 equivalent of (A) to 3 equivalents of (B) per 1 equivalent
of (A). The ratio of the number of moles of metal in component (B) to the
number of moles of carbon dioxide in (D) is from 1:1 to 1:3, and in one
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12 a range of acids, including both saturated and unsaturated acids. Such
m xtures nmay be obtained synthetically or nmay be derived from natural

products, for exanple, tall, cotton, ground nut, coconut, l|inseed, palm
kernel , ol i VO3, castor, soyabean, sunflower, herring PA§EB8 e oil s
and tall ow. Instead of, or in addition to, the foregoing car boxylic

aci ds, component (E) nmay be an acid an Xdri de, acid chloride or the ester
derivative of any of the foregoing acidsS, and of these the acid anhydride
i's preferrekdmbodimenriel aort2. Tharisgthe tlarsmtia sfalB) asy(D) crangészlfrom a

Steari o ac 3%5@4%@@%?"1'( plera WEEee  Baler ot @?Xy' s epl L‘%ra uel ght
based on thaﬁl&%%{ne%f B 1 Gholblaf (B] BEHP malBUA (BY ed AomBRAGE (A DeP Onents

(A, (B, optionally ( W |ngto oun
theory, it icf (D ieved that corrponent (EB) Wnen present chem cal |y m)dl fies
t he overbased cal,i xarate

conponent (E), ¢ Hp onege B‘Pg'?@?eé'& %%’W‘S?PS'BBGP aé‘aiu'ceg gg&?ﬁ?éﬁ%& (g
pol yi sobut enggppGsdnti (B) RERNEF i gﬂe Co 1B ggh%ukwc aau%btanoé éﬁ»‘dﬁﬁe Werdof’

anhydride is in the range of o 30! I n one enb nt 300 to
2500, and i rliibadadi-combpelycarboxylitoacid mﬂajmngrfdomraﬁ)tmwﬂtmtbmmmﬁ@@rtao 1300.

St Pt uent antlytidh griot ity 8 RaiotatdaubetiBial diponte st ol a pivade
enbodi nent  Ghefeot (i) l?fﬂhéérb?ﬁsubﬁﬁﬁi’fﬁ& %Ehd%c?déid a&ohﬁ aﬁHYGﬁdé th%?écﬁ {wicl ude

al kyl groups, for exa hex | ohexyl, octyl, isoc

tridecyl, h@(dmwafb\élrmwuﬁﬁ manhtbwm acidion @Oaanlwdrgieo @weqiar (w)e@ from

et neno. ” pr o SawoSal i Rltet bR oc W4 o bR St sy Sl e L8y P

2-pent ene, Safopsyaidaernatives CoinpoReRt(E) e prerferhbly (1), Om%nﬁ)"ﬂ?{édt {E)'¥hay tbee
hydrocar byl substituent is derived from polypropylene, poly-1-butene or

pol yi sobut yladded gudng step 1)y pE dBlk er em@" to or subsequent Lot A ofi theur e
oncti on.  TrOTERdy Sudhe, SR eRbolimler, CairiokBhe e3 sBEEN LAY 48 1)."e
conpound. ThWhenatcamprinef)E) issusei ¢he thalé ragiosdfegonidgnent [A) toO:Eor(t;bdrie)\t {Bir
prior is typically from 1:1 to 1:7, and in one embodiment from 1:1.25 to 1:5.
Component (i) of component (E) may be an acid having the formula:
R CH-COOH {\)

R13

wherein in formula {(IV), R' is a C,, to C,, alkyl or alkenyl group, and R" is
either hydrogen, a C, to C, alkyl group or a -CH,COOH group. Preferably, R'?
in formula (IV) is an unbranched alkyl or alkenyl group.. Preferred acids of
formula (V) are those wherein R'? is hydrogen and R'? is a C,, to C,,, more
preferably C,s to C,, unbranched alkyl group. Examples of saturated carboxylic
acids represented by formula (IV) include capric, lauric, myristic, palmitic,
stearic, isostearic, arachidic, behenic and lignoceric acids. Examples of
unsaturated acids formula (IV) include lauroleic, myristoleic, palmitoleic, oleic,
gadoleic, erucic, ricinoleic, linoleic and linolenic acids. Mixtures of any of the
foregoing acids may also be employed, for example, rape top fatty acids.
Particularly suitable mixtures of acids are those commercial grades containing
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13 to or subsequent to any of the foregoing steps. In one enbodinent, the
catalyst (F) is added during step (l1). Wen conponent (F) is used, the
anount of conponent (F), added to the m xture of (A, (B), (O, (D and
optional ly (Wpdes fromO0.1 %to 3% by wei ght based on ROTGHISMthed

wei ght of the m xture, and in one enbodi nent 2% by wei ght. Suitable organic
conmpounds include (i) organic halides ij2e.g., chlorides, brom des, iodides)

or (ii) organic al kanoates, which may be represented by the fornul a: -
Rl err]-X a range of acids, including both saturated angl uppeturatad iaaidsh Suchmigtures v) |

oG] o So° il s myAeNecaly B ey 1P B A PRI BB Fok 0,7
X is either lpxafphs), tall corbn,ygobha mute cobdmut) nﬁswd,gatei?n@mar ofivag, i,

chlorine, or the group OCOR[err] wherein err] is rl] to (Jerr] alkyl.
Al t er nat i vel gastoicseyabaancsydiovirs. heringeand samsting-gils amd t@ow: gani ¢ base, for

D entoa by [ oINBEAPEE, dih SBuieioh & P 15reBbigR kAt SRMccacldl, 'difrponent

represented by fornu I's 0oC res of

conponent ( FXEmgy desh doid anivydride acidwhiaridecori theregtari derivatipe ohdng af 2hy st s

I ncl ude i norganic_ halides, pajticularly_inorganic, chlorides, and jnorganic
al kanoat es. %@%F&a@#s's‘m‘fﬂ{)ﬂﬁsﬁfbwﬁﬁ'ﬁ @nBRiAR, ifoPTe 'Eﬂ‘&rshs'sil?\?f%ﬁé"

cal ci um acet oy | cfHTH? | E‘LFIF&'U ,

al um num chl g\%ﬁv éﬁgn dzélg]nag%%%ﬁﬁc?e 0 Qm&"ﬁgég{ééﬁ%yc oralb'd(ran Ef\agggg?ci um
acetate are parboxyliedcidobfornhuth {IWhis stearic acil. ySomiponpnelE maylbe ipregenbe

bonat i t i.e., st 1)), . it be added at . int.ip the
o 0c0se, 1 holf M A 336 AP S kiabh BeBHA A Dertatalvaiaht of fhe proicy
during step H\%de by the( lz)b?tiiﬁ gﬁ':orhﬁoﬂrﬁgldﬂﬁr(sﬂ ég:r,ﬁbt?%ﬁﬁ%ﬁﬂnhﬁﬂﬁ %“?,T)

conponent (A) (1) or I S necessa 0 react conponent
wi th conponemos wishing © barbbuhb)by theéary, ithis believed rthat eompopent (Einehen

e i SR IS, B BER pab PR o (B ™ e
order to produce Ashirédardy dothpeildmi (i} oRldtmapshent b edhizalid xerirsblyhar e
may be enpl oyed an overbased netal calixarate derived froma sul phur-
cont ai ni ng c&alyisehutene sucsinie, apichr aupalyispbytanessugeipigp anbydrideabl dhe or
reaction, molecular weight of such acid or anhydride is in the range of 300 to 3000, and

in one embodiment 300 to 2500, and in one embodiment 700 to 2400, and in

one embodiment 700 to 1300.

As regards (iii}, (iv), (v} and (vi} of component (E}, the hydrocarbyl
substituent may contain up to 125 aliphatic carbon atoms, and in one
embodiment 6 to 20 carbon atoms. Examples of suitable substituents include
alkyl groups, for example hexyl, cyclohexyl, octyl, isoctyl, decyi, tridecyl,
hexadecy!l, eicosyl and tricosyl. Hydrocarbyl groups derived from the
polymerisation of both terminal and internal olefins, for exampie ethene,
propene, 1-butene, isobutene, 1-hexens, 1-octene, 2-butene, 2-pentene, 3-
pentene and 4-octene can be used. In one embodiment, the hydrocarbyl
substituent is derived from polypropylene, poly-1-butene or polyisobutylene,
preferably polyisobutylene.

The reaction mixture may also incorporate as component (F) a catalyst {or
promoter) for the reaction. The catalyst may be an organic compound or an
inorganic compound. The catalyst {F) is added during step (1}, (Il} or (lil}, or prior
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14 and it is preferred to enploy conponent (E), particularly either (E)(i)
or (ii), and nore particularly stearic acid, while at the sane tine
adjusting the rel ative anounts of conponents (A) and (B) to a val ue
sufficient t¥OB¥BMice the high AV desired. Again, componemCTGESANY e

I ncorporated in one or nore additions, preferably in a single addition. The
AV is at |east 400, and in one enbodi¥ent at |east 425. In one enbodi nent,

the AV is at least 450, and in glneg enbQdi nent it is ag | east 500.

The t enper at e SHPseHEnt t@ ARy gf thaforegalng,steps, Injonggmpediment e catalvst |

t he range frgm; 2884n un W&E&& t 1& The
sel ection of@m%%ggtg?num tge%yg’r g?ugg@'\/e\nﬁt i nbt e aﬁ?ins'%lgg' ?één;ag{ﬁﬁt &
dependent i rcqraponant {Fheaddaditeeths mixtusobfi ¢A), (@hplQ)y¢R) and optionalindEkll | v,

the process is operated.lLp th eseng f a,lubricati ol l.,At t

ponclous! on dﬁﬂpﬁg% c@‘éggi ?@pb?’ewg\gﬁé afﬁd Pé‘cg\ﬂaf"mﬁg‘eéaﬁe'ﬂ% %fh&ﬁ ution
in | ubricatimpgeid, did iRV ethbb8inmidnt 298! Wefyht! BilitaBitSorghRic SorAPBNifds PY
distillation at subatnospheric pressure. " Finally, 1t is preferred to

filter the dotiudeofil organic hatidas:ke.g.,t thioddds,tbromidasy idbdidesinor ifiilugrganic

I n one enbodi,jrent,. the esent i nventio rovides for an additive
conposi tion %’E&?%?% ‘P’B&E‘JEQV?’R TPRiSFPR%E, ga'lﬂ %Mﬁ:'ch conposi tion
conprises a lubricating oil and an pptegbased netal calixarate as ¢y
her ei nbef ore described, the | ubri&@t ing oil conprising from10 to 80% by
wei ght basedwbereimia thei fgrmuler (ViR * isieitharan alkyiparyl or alkaryh gioumpraferably

enbodi ment f 9 | [tive ositi,0 e

obt ai ned by e aRiad O W AFbEC on AR FerBhls. rps RN Bt otiinARty A,
l'ubri cating wereof]NX BOsittidr\talequi) Guitably chIBind) ioniiAe OV iSding] pretérabiy’ 00,
and in one enbodi ment at |east 425 and in _one embodi ment at |east 450, and
in one enbodshiesine,ar thegreup @EOR™ whereiRG s Cartodel atkyk Akemativelyethant

i nventi on, | & gp&s i i . i gl ' Qg @id S 1S
provi ded, maé}g%ﬂ?o%}é% ﬁ% n cghp@?s?ég:égss“ gréﬁ%;ﬁgg%n%c';n%% pg%tgg\gg'r aésed
cal i xar at e asydrechioridef GAre edarnpiei dfesh osgatiichalidesreprasdntad oy fermula (Weid ral

o o0 DR SGadE, R ofh S 27 ool somy et e kAR g
]I;g)'/m C§88} 83%@1%% RRGrgahRBompound catalf3td 3hdidde norganic halides, particularly
" inorganic chlorides, and inorganic alkanoates. Examples of suitable inorganic
compound catalysts include calcium acetate, calcium chloride, ammonium
chloride, ammonium acetate, aluminum chloride and zinc chloride, of which
calcium chloride and calcium acetate are preferred. Provided that the catalyst
is present during the carbonation step {i.e., step {ill)), it may be added at any
point in the process, though it is usually convenient to add the catalyst initially
during step (I).
- In order to produce an overbased calixarate from component (A)(i) or
-{ANMii} it is necessary only to react component {A) with components (B), {C) and
(D), using the appropriate proportions of components (A} and (B) to achieve
-overbasing. Suitably component (B) may be added in one or more additions,
preferably in a single addition.
in order to produce a high AV {Alkalinity Value) overbased calixarate there
may be employed an overbased metal calixarate derived from a sulphur-
containing calixarene having a substituent group or groups available for reaction,

SUBSTITUTE SHEET (RULE 26)



15 (ti1) a hydrocarbyl -substituted sul phonic acid, (iv) a
hydr ocar byl - substituted salicylic acid, (v) a

hydr ocar byl - substi tut ed napht heni c acid or (vi) a

hydr ocar byl - substituted phenol. The netal noiety of the salts in this

addi tive con¥88M%Bn may be either an alkali or an al kal i FETER#PMEt a) |

preferably al kaline earth netal, nore preferably cal cium nagnesiumor -
barium The additive conposition maylbe prepared sinply by mxing the
components. Preferably, however, the additive conP03| tion is prepare

reacting compoddisprefared tpempiey campopent (Blnpardisy EdMaﬁiﬁh?f (&) ahﬂv)oanct F) as
described ab %&8 6&1&!33? stedritCadit’ SYnifeCqP Wgé@eﬁﬂl gbﬁ @rféjltﬁ@ ré13five
phu -CO

f oregoi ng se e overba ai ning

cal i xar at es afmdunts ofrwmmmma ansle(B ko aIvaluesuffieiohtth priobac®titdhighAM hei r
acid neutralisati on ca abi | i té Tn&it he| get ergent and anti oxi dant
properties. desired. n SORIPRHAR thY priacoypatated i "P ﬁO%l?f fefre agdftl%ss hed

U reat 30 g e SRREE A T NS RSt

conposi t1on onprises a rircatin an over ase
sul phur - cont at rieast 4261 xdn core amb‘udlment)eﬂw AVdscat lexdt 480, endrihacnel

netal salt is esent an ano of fromO0.1 to less than 20 t b
wei ght basedeﬂﬁ"’?me"\'ﬁei?%?tn'@?s’tﬁ&fi ni shed lubricating oil conpggirf?gn zmd
i n one enbodi nent vhg ihperfrd &t K He POcUEl @nerdii b b8 Fbninthsigd! | no

oil conposition may also contaln Ve anmourits o or nore ot
types of coniretitsirange froombt5s MQDOQCOahd irdoing embedinient frora8pite VS sThy

e D O B e B0ET S SR 8RR i oS ANLS e Biincent

i nhibitors

EXAMPLES in a,:{reﬁ, 1h@mg,seq5f mlgmmempmyéd her illustrated by reference
tothefollovmng Exanples. In all the Exanples the term AV (Al kalinity

Val ue) is used. AGengra \e@p@s@@@smonw of thepprestincg of a1 InbdeatingdibyANSTM

el ch( o o PRI o B¢ Procel iti8 piSfitegitobRovet the el Feg ShiubR i

I n the Exanphfifiicating oft by s2paiaing wdhodlatild Rastisiiy, fo£akdrfiplepBy disdtilatidn atinl ess
ot herwi se specifically WD 99/ 19427
PCT/ GB98/ 0304yYbatmospheric pressure Finally, it is preferred gto filteq; the: sglution;

parts and peg\qﬁpﬁ&%&%gsgmwﬁlﬂg‘t{ beaéelntltiﬁl'agﬂ.r atures are in the

In one embodiment, the present invention provides for an additive
composition suitable for use in lubricating oils which composition comprises a
lubricating oil and an overbased metal calixarate as hereinbefore described, the
lubricating oil comprising from 10 to 80% by weight based on the weight of the

- additive composition, and in one embodiment from 15 to 40% by weight. The
additive compaosition may be obtained by the process of the invention, using a
solvent comprising a lubricating oil. The additive composition may have an AV
of at least 400, and in one embodiment at least 425, and in one embodiment
at least 450, and in one embodiment at least 500,

In one embodiment of the present invention, an additive composition
suitable for use in lubricating oils is provided, which composition comprises: as
a first component an overbased calixarate as hersinbefore described; and as a
second component a neutral and/or an overbased metal salt of at least one of:

() a Ca to Cyq0 carboxylic acid,

{ii} a di- or polycarboxylic acid containing from 36 to 100 carbon atoms,
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degrees Cel sius, and all pressures are atnospheric.

EXAMPLE 1 Preparation of sul phur-cordai ni ng dodecyl cal i x[ 8] arene A
five litre flange flask is charged with the follow ng ingredients: 357.3g
of dodecyl phenol (1.333 noles, 1 equiv); 56g of formal dehyde (1,867 noles,
1.4 equiv); WOIA42T 37. 7g) of potassi um hydroxi de (0.265 mmm&mNMBMMeqU|v)
1793. 99 of xylene 8.5g of sul phur (0.265 noles, 0.2 equiv). The mixture is
rapidly heated to 75[err]C, and then tthe tenperature is further increased
at arate of 1 [err]C mnute until reflux is comenced. Water (52.5g) is
col l ected for 95 f{iili altydsocarbyl-substituted ssiphanictagidied at reflux (145[err]Q

for a further thr ur ool overnight. The
resulting m xture Xbﬁ&"ﬁ%c%sﬂfubﬁfﬁ'\tﬁéﬁ&‘%ﬂ? *solid residue of potassium
hydroxi de. The solyt b%dk&ca‘isﬂaiu%ﬁﬁxtédﬁﬁbﬁi?ﬂmesé&;a‘érr esi due by decanting
of f, and 100g of lubricating oil are added to the solution. The xyl ene

sol vent is r enovedviba twdmaabw-sﬂbapwed dhenoid then further |lubricating oil

(486g), is a | of a suI bur - cont ai.nai n

cal i xarene i%e %&gﬂ\{%&%(ﬁﬁé gﬁ/&F i%stﬁ rﬂ?@F VeSTRRR ﬁ"‘lﬁn '6’3;\5% E’}‘eﬁ\gﬁ‘éﬂﬁa"
EXAMPLE 2 Progpan Eﬂlltdliﬂeoéarﬂ'\/%étaﬁ e&efechm{)uaka%t 8hrth NHetal, more preferably
dodecyl cal i x[8] arate. 400 + An apparatus is set’ up consisting of

allitre w calohgok manmstmtqr dﬁé‘ym f | Zhe additivegeompesitioy enae kel preparedr

condenaer . r SUEPUe P duBHe PbLeatERRanfR T ERkBY. MefvRrodhaqEyye
but anol / CJ ercompdsitidrati preshred ynidactify revnhsorionts ¢ANOE)HRCE anbe(mn apd

system The appar atu aboy ;)he mant] e and up to the condenser
i nsul at ed wi Rtgnallys or (F) as des¢rbed, abrve, de prenase khe @rseﬁarr@eaem. @Rdt he

4116(??0by wei %ﬁ&n ?Bhi‘ﬁb'fﬁg fs;em s%ﬂ%@%{*@' ni ng cal i xarene from Exanpl e

ubricating oil (15g), dodecyl
phenol (139, 0. 04 Jiwe| cverbased salphuv-&bntanmag Icauxératestcimmdmbr(ﬂm arbmsefuél cC,

| i nol ei c, I|noI nj c aC|q §% 302n8 eq UIVSé eth | ene coI (99,
0. 145m0l , \¢ating oils batiar ek s |nee§fallaﬁéwn)cane ibbgyn thaledehel ent
hydr oxi de (1 I 2 equivs.). The mxture is

99/ 19427 %@ ankiokiddt p?éperﬁe? PCT/ GB98/ 03044

17 heated to 90[ eim Jopeaembodiznand fothe- pr_lasemtcimentim,( a FinisheldekibHgating oflut e

Dressure) . TS o RN, ik Hplad b ana St SErbREEE R,

absol ute pr eaﬁbﬁc%ngw érhﬁ‘ari SMEWtdi Salt 3 saflipHur-taftninh Calikareh8 @s

et hyl ene gl ycol (45 726nol es 42 equivs) is then added dropw se, and

the m xture .hgrqgaggue &{escnbad fha overbased matal salt is present in an amount of
from 0.1 to less than 20 percent by weight based on the weight of the finished
lubricating oil composition, and in one embodiment from 5 to 15 percent by
weight. The finished lubricating oil composition may also contain effective
amounts of one or mora other types of conventional lubricating oil additives, for
example viscosity index improvers, anti-wear agents, antioxidants, dispersants,
rust inhibitors, pour-point depressants, and the like.

EXAMPLES
The invention will now be further illustrated by raference to the following

Examples. In all the Examples the term AV (Alkalinity Value) is used. AV is
expressed in terms of mg KOH/g as measured by ASTM D2896. In the
Examples where lime is used, it is in the form of slaked lime, Ca{OH)2.
Viscosities were measured by the method of ASTM D445. In the Examples as
well as throughout the specification and claims, unless otherwise specifically

SUBSTITUTE SHEET (RULE 26)



130[err]C and -11 inches Hg (19 inches Hg absolute pressure) for a further
20 mnutes. The m xture is carbonated using a dip tube connected to a
Buchner flask containing solid carbon dioxide (37g, 0.84 noles, 3.97equivs)
at 130[err] C and vacuum of -3 inches Hg (27 inches Hg absol ute pressure).
The nixture MO¥AMTheated at 200[err] C and -28 inches Hy POTCRMMEM4HY
absol ute pressure) to renove all solvents. The crude product is filtered
hot (tenperature of 100[err]C) throughl® 1/2 inch (1.2cm celite pad to
give a brown clear liquid product. The product has the follow ng anal ysis:
Cal ci um indicated, all parts and petciitagesarediy weight, all temperatiBes jahaiin the

0. 35% by wei ght . \ . 422.5 ng KOH ¢
V100 Qegrees Celsius, and %@geﬁyres are atmosghieric. ¢ he i nvention has been

explained in relation to its preferre#ﬁgmms it is to be understood
t hat various rmdl ficati ons thereof econe apparent to those skilled in
the art upon Prepdtal At iningd Bdarene is to be under st ood
that the invention n t er, su nod tions
a1 S tont aadl B'E'%Sfaq\gﬁgfaébﬁ%ﬁ%ﬂe‘im BuSWing ingrealent 357

18 C ai gfdodecylpheno! (2383 Th6les) ﬂ%uM”BBQ%frfGrrﬂalBBﬁ?de Pﬁbs7%oﬁé
| east one sul phur-containin cal i xarene represented by fformul a )

[err] 5 1.4 equiv); zﬁmglamm fafrpatassiym)hydroxide 40 &6Ramotas, &Z@gnu
group, at lea I n u bej ul R3
i's hydrogen, it?ﬁ?g?%@g?cﬁ@hg O§Jb% mbﬁulgﬁur @) Qég n?osles, 0 '}gequn‘?’) 'PH )?{u%nis
rapidly heated to 75°C, and then the temperature is further increased at a rate
of 1°C/minute until reflux is commenced. Water (52.5g) is collected for 95

minutes. The mixture is maintained at refiux {145°C) for a further three hours,
and then allowed to cool overnight. The resulting mixture consists of a solfution
with a solid residue of potassium hydroxide. The solution is separated from the -
solid residue by decanting off, and 100g of lubricating oil are added to the
solution. The xylene solvent is removed by a rotary evaporator and then further
lubricating oil {486g), is added to give a 46.5% solution of a sulphur-containing

calixarene in lubricating oil. The sulphur content is 0.97% by weight.

An apparatus is set up consisting of a 1 litre wide neck round bottomed
flask, flange lid, overhead stirrer with paddie and PTFE gland, stillhead
connected to double surface condenser, receiver adaptor (vacuum) with receiver
flask cooled by a butanol/CO, (S) bath and a mantle/Eurotherm/thermocouple
heating system. The apparatus above the mantle and up to the condenser is
insulated with glass wool.

The wide neck flask is charged with the 46.5% by weight solution of the
sulphur-containing calixarene from Example 1 (130g, 0.24 moles, 1.0 equivs),
an SN150 lubricating oil {15g), dodecyl phenol {13g, 0.048moles, 0.2 equivs}, .
tall oil fatty acid (mainly oleic, linoieic, linolenic acid: 85g, 0.302mol, 1.4
equivs), ethylene glycol {2g, 0.145mol, 0.69 equivs), 2-ethyl hexanol {solvent)
{150g), calcium hydroxide {108g, 1.42 moles, 5.82 equivs.). The mixture is
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het er o- substituted hydrocarbyl group; either RL is hydroxyl and R2 and R4
are I ndependent|y either hydrogen, hydrocarbyl or hetero-substituted
hydr ocar byl , or Rerr] and R err] are hydroxyl and Rl is either

hydr ogen, hydrocarbyl or hetero- substituted hydrocarbyl; and nis a
nunber havi nWOPH¥R7e of at least 4; the 15 nolecul ar V\E¢’§{ﬁ¥98(95045a|d
cal i xarene bei ng bel ow 1880 and the al kalinity val ue of sai d

conposi tion being in excess of 400. ;4 2. The conposition of claim1
wherein R err] is hydrogen, Rerr] and Rerr] are hydr oxyl , and
Rerr] is ei hHMedng@DG@eatan:qf-ﬂw incheshHyd19 inches ity alisolietd pressure).

Py ocar DY vhgCyprgim i€ BB e 8! o) B o 3 lod SohEaed "
(CHR{err]) [ ebfdssufb)vﬁﬁféfb BBI%V }ethﬁiea' tdetq hméﬁéw% {19 incfiés %dfapsapw | and

d is an integer that is at |eas MposSI t alm1
or claim2 wpeasgune) andﬂmtsmpeoaturms l;f.nsnm 130°C H(lraha! eth#lqﬂmglyamld#ﬁg, t he

yar ocar byl - BridmolEs 4P adlys) i fheDipdRetsFopwise; and the mixiti is Hoated st ©"
19 5. 130ke ad'PPhindhes 14 (T9 dnches Mﬁ%%bmte iph&ssiird)' foY RSfurthalr 20 € not

sul phur atons are represented by the fornmula (CRlerr]Rerr])[err],
wher e ei t her mimetess Tieomixtureia eqrbongted using asitmyuhmgmneumﬂ tdna Bucheer i s

Rerr 1's ny gk STataling pAREeduns diud kAT o BASnaled oozl o J0kn,
and vacuum of -3 inches Hg (27 inches Hg absolute pressure). The mixture is
then heated at 200°C and -28 inches Hg {2 inches Hg absolute pressure) to

" remove all solvents. The crude product is filtered hot {temperature of 100°C)
through a % inch {1.2cm) celite pad to give a brown clear liquid product. The
product has the following analysis:

Calcium 15.13% by weight
Sulphur _ 0.35% by weight
AV 422.5 mg KOH/g
V100 644 cSt

While the invention has been explained in relation to its preferred
embodiments, it is to be understood that various modifications thereof will
become apparent to those skilled in the art upon reading the specification.
Therefore, it is to be understood that the invention disclosed herein is intended
to cover such modifications as fall within the scope of the appendéd claims.
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TéHIS ISHEET HAS BEEN

rbyI and B is 6REPLACED
R3 is a hydrocarbyt

5 hydrocar byl or hetero-substituted drocarbﬁ [

hydr ocar byl or het er o- sut Ilulﬁu ww)
The conposition of any precedi

group derived from a pol yol efin. : The conposition of claim®6
wherein R3 WOWIA2Ar ocar byl group derived 10 from pol yi BEHGBYE044 8
The conposition of any one of clains 1B to 5 wherein Rlerr] is a dodecyl"
oct adecyl . 9. The conposition of any preceding clai mwherein the
metal noiety of said metal salt gqgined ther an alkali or an al kaline
earth nmetal. 15 10. The conposition o laim9 wherein the netal noiety
of said netal salt is cal cium rmagnesi um or barium 11. The
conposi ti'on of claiml vvh remt?e netal .noiety of said tal sa .
s Gal ci um CBRTRpSIom GHMEHSIag 5t 5Pt 56 ALPBNLETEING n sai d
salt is an cgﬁka,gy@fgﬁggéj\tégby fom-mga h13. The conposition of claim12
wherein the ratio of the nunber of equi valents of the netal noiety to
t he nunber of equivalents gfFthe aci Rhoi ety = for said salt is at
| east 1.1:1. 20
. Y

4 Rz

{h
- R? — n

or a metal salt of said calixarens, wherein in formula {I}: Y is a divalent bridging
group, at least one of said bridging groups being a sulphur atom; R® is hydrogen,
a hydrocarbyl or a hetero-substituted hydrocarby! group; either R! is hydroxyl
and R? and R* are independently either hydrogen, hydrocarbyl or hetero-
substituted hydrocarbyl, or R? and R* are hydroxyl and R' is either hydrogen,
hydrocarbyl or hetero-substituted hydrbcarbyl; and n is a number having a value
of at least 4. _

2.  The composition of claim 1 wherein R'is hydrogen, R? and R*
are hydroxyl, and R? is either hydrogen, hydrocarbyl or hetero - substituted
hydrocarbyl.

3. The composition of claim 1 wherein the groups Y are sulphur
atoms or are represented by the formula {CHR®), in which R® is either hydrogen
or hydrocarbyl and d is an integer that is at least 1.

4, The composition of claim 1 wherein 5% to 50% of the groups Y
are sulphur atoms, the remainder being (CHR®), wherein R® is either hydrogen or
hydrocarbyl and d is an integer which is at least 1.

5. The composition of claim 1 wherein: the Y groups that are not
sulphur atoms are represented by the formula (CR’R®),, where either one of R’
and R®is hydrogen and the other is hydrogen or hydrocarbyl, and e is an integer
that is at least 1; R' is hydroxyl; R? and R*are independently either hydrogen,

heet Has Been Replaced

HRL
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14. The conposition of cI i m he ratio of the [nTHIBESHEET H

equi val ents of the met ainsae é’é’% lguetrctjber of equivalents of RE;bqg\bAs EEEN
noi ety for said sal lmﬁ{ mF to 6:1. 15.~~Fhe Wr.PM" ti.an
of any preceding claim wh inity value for 5 sai d

conposi ti on V@9 ¥%east 450. An additive compoSiGHE Wb i sing
a lubricating oil and the conpositi on of any preceding claim wherein
said salt is an overbased salt. 1%, An additive conposi tion

conpri sing the co ec ai, m.wher.ei sal t
IS an overba&v oAl ‘( or i‘ﬁ f 'SHE%EWJ'W’Eg%EB'ageE ﬂﬁ}eépyd%arb:yépg E%Fg

| east one Ofsubstltuteﬂlh‘ydroc%rm &d 196, car boxyl i c acid, (i) a d| - or
pol ycar boxylic acid containing from36 to 100 carbon atons, (rii) a
hydr ocar byl - subst8-t ut e Sompesiion efcelaim 1 wherejn R ?ts a hydrocarby} group :

hydr ocar byl lic acid, 15 (v) a

hydr ocar byl &H‘B’%?i k%ggpangé)hﬁ%eni c aci d, or (vi) a

hydr ocar byl - subst‘l t ut &'ﬂemhmpdsntlon of t_:laitﬁ.‘lfwheidimﬁg hed Hydhfdc?_@bvligﬂlmpi |
conposi tion, r|S|n osition of any preceding claim
wher ei n sai d’e!!iﬂe ﬁ%ﬁ&%ﬁgd salt, and a lubricating oil, said
over based sal t bgj, "o ThE Y6 Rndstisii ol 1oWBRrdit A 1€ Bbidids 8 behimBaesi ti on

in 20 an anmount of from ess percen y ‘Wel g d on

t he wei ght of 9. tﬁbefaompdmtbd ulbclamt‘llwgemuh tive mutegularoneight of saitlo.
The finished I brlcatlng‘ oi | n‘g iH g claim 18 wherein said
| ubri cat i ng SHIPhUEHOREAIN Fcﬁ?"?"t? AP8Qs at |east one viscosity index

10. The composition of claim 1 wherein the metal moiety of said metal
salt is either an alkali or an alkaline earth metal.

11. The composition of claim 1 wherein the metal moiety of said metal
salt is calcium, magnesium or barium.

12. The composition of claim 1 wherein the metal moiety of said metal
salt is calcium.

13. The composition of claim 1 wherein said salt is an overbased salt.

14. The composition of claim wherein the ratio of the number of
equivalents of the metal moiety to the number of equivalents of the acid moiety
for said salt is at least 1.1:1.

15. The composition of claim 1 wherein the ratio of the number of
equivalents of the metal moiety to the number of equivalents of the acid moiety
for said sait is from 1.1:1 to 6:1.

16. The composition of claim 1 wherein the alkalinity value for said
composition is at least 400. .

17. The composition of claim 1 wherein the alkalinity value for said
composition is at least 450.

18. The composition of claim 1 wherein said salt is an overbased salt,
said sulphur-containing calixarene has a molecular weight below 1880, and said
composition has an alkalinity value.in excess of 400.

19. An additive composition comprising a lubricating oil and the
composition of claim 1, wherein said salt is an overbased salt.
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| nprover, anti-wear agent, anthi®shsdaAhs gl R t, rust o ‘ :

pour-point 25 depressant. ' > Donatplaeed fﬁl‘S%ﬁéfT H‘B‘g BEEN

21 20. A process for ka}HﬂHEIWﬁ Hﬂ{ad salt, conpLi siﬁt'; LAGE

foll ow ng steps: (ry for ' of conponents (A) and (O ;
Y8M¥ i sing either (1) a sul phur-containing & ’&‘P&ﬁ"@?ﬂé

conponent (A ar: _
havi ng at | east one substituent hydroxyl group available for reaction with
a b5 nmetal base or (ii) a | ow based,20neutral or overbased netal salt of a
cal i xarene derived from a sul phur-containing calixarene having at
| east one substitd@ent The additiyelcosposifiopaf clairi 1 Qbwkerein thegaolecular wi t h sai d

¥\ her o NeiEh e ymRRBERRERIne TR s S 3 40 S s e
conpri si ng cokhast dn overbdbel\salty and said@elative dbmpusitiort Rastan alkalinié@ VARG

atons, (ii) a di- ((%err] or Jerr]) glycol, (iii) atri- (Cerr] - (err])
gl ycol or (ilR)exgesmHab400. or poly-al kylene glycol alkyl ether of the

f | a: e .ae . e r]
(?Ir ;ru : wher eizr? ‘in %%d?g‘r’enﬁf’g‘p() ﬂtsonF&oerp?ﬁﬂlﬁé [tiéé %ﬁd}s]tit% é{ lé.lrgr:ﬁ{'I e&l kyl
group, R10 iwhemiresdiygisaltds gn overbasdéd salt, dnd a neutral Sooverbasel mBtat rsajt dfs

hydr ogen or a err] to CJerr] alkyl group, and f is an I nteger from
1 to 6 atlgsto eofcorrponent (Cferr]) conprising a CJerr] to (Jerr]

monohydric al cohgh i nac((:)erqy @%},icgfboxylic acid,

(i}  a di- or polycarboxylic acid containing from 36 to 100 carbon

atoms,

(i)  a hydrocarbyl-substituted sulphonic acid,

(iv)  a hydrocarbyl-substituted salicylic acid,

(v} a hydrocarbyl-substituted naphthenic acid, or

{vi) a hydrocarbyl-substituted phenol.

22, A finished lubricating oil composition, comprising the composition
of claim 1, wherein said sait is an overbased salt, and a lubricating oil, said
overbased salt being present in said finished lubricating oil composition in an
amount of from 0.1 to less than 20 percent by weight based on the weight of
the finished lubricating oil composition.

 23. The finished lubricating oil composition of claim 22 wherein szid
lubricating oil composition further comprises at least one viscosity index
improver, anti-wear agent, antioxidant, dispersant, rust inhibitor or pour-point
depressant.

24. A process for making an overbased salt, comprising the following
steps:

(I} forming a mixture of components (A} and (C);

component (A} comprising either (i) a sulphur-containing calixarene having
at least one substituent hydroxyl group available for reaction with a metal base
or (ii) a low-based, nsutral or overbased metal salt of a calixarene derived from
a sulphur-containing calixarene having at least one substituent hydroxyl group
available for reaction with said metal base,
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wi th a hydrocarbon sol vent; ( I a freta £Bl.to.
the m xture of conponents (A) ahig S tHas cﬁ d|t|on THERCHERRHAS BEENe|
(B) to said mxture of (A and ( si ngl ¢ addiRERVACED 1N ai
plurality of additions, steps (I) g perforned

concurrent |y ¥P%®ential ly; and (111) addipay/GH3y/0306d bON

di oxide to the m xture of conponents (A, (B) and (C) subsequent -to
each addition of conponent (B). 21

22 21. The rocess &g claim 20 wherein conponent (Clerr]) further
conprises: (a) a °mp°"ﬁ9 COMRyIsing,p alyent gomprising either cqmponamtd€,) qri i ) a
Clerr] to ( egy,); monohydric al cohol, (ti1) a ketone having up to 20
carbon atons, (zl v) a carboxylic ester havi ng up to 10 carbon atons,

or (V) an aliphat |c@mmneoy&d¥1)ccmpasmgmiﬂwer d1 apolyinydriogleghol havifig 2 o 4

conponent _( A9FEaR AP, (04 i WoGiEd aiveol fHh 3.7 (Se- G ivast o i) a mono-
[err] or poxy-mleeiergwéblfawmmer(dflthh fofnul:; @nd ¢ each independent |y
represent 1 or 2
R®(OR'®);OR" {in
wherein in the formula (ll) R? is a C, to C4alkyl group, R™ is an alkylene group
of 1 to 6 carbon atoms, R'' is hydrogen or a C, to C, alkyl group, and f is an
integer from 1 to 6;
component {C2} comprising a C, to C, monohydric alcohoal in combination
with a hydrocarbon solvent;
(I} adding a metal base {B) to the mixture of components (A) and (C),
the addition of said metal base (B) to said mixture of (A) and (C) being in a
single addition or in a plurality of additions, steps (I) and (i) being performed
concurrently or sequentially; and
{lll) adding (D) carbon dioxide to the mixture of components {A), (B) and
(C) subsequent to each addition of component (B).
25. The process of claim 24 wherein component {C,) further
comprises: (a) a hydrocarbon solvent; or (b) either (i) water, (i)} a C, to C,
monohydric alcohol, (iii} a ketone having up to 20 carbon atoms, (iv) a
carboxylic ester having up to 10 carbon atoms, or {v) an aliphatic, alicyclic or
aromatic ether having up to 20 carbon atoms.
28. The process of claim 24 wherein compenent (A) further
comprises a compound of the formula:

{OH), - {oOH), | (OH),
CR%*2R* - ; Y
(i
(Rm)x L ‘Rz‘)‘l __j g (Rﬂ)z

wherein in formula (lil): a, b and ¢ each independently represent 1 or 2;
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z each independently represent zero or an int eger of from1l.-to 3; at |east

and Rl efr] |m§9§@q§3nt y

oup; whemr—x—y-—f—2+5

one of Y is a sul phur at om Hhi Cgd grOUpSTmSeSHEBJTHﬂE@'E‘EEH
by the formula 15 CRlerr]Rerr];
r epr esent elther hé’_’rogen or a r

greater t han M Rlerr], Rerr] and R[err] |s t he PCTAIN9S/0R044
different; R[err] Rlerr], Rerr] and R err] independently represent
hydr ogen or an al kyl group; and g i8an integer of from1l to 20.

23. The process of claim?22 wherein in fornula (111) a, b and c¢c are each
1; x, 20 y ¥nvep zr@acbaoﬁnmndmﬁv FeRresentasro ananmhteget of froapdrtoedyt | v

Ry ar Bt 1BRCARPARY ie'a suinhur hfdnS And 308 FPBIRBIE Y dfouns bre inpraskhtag o
each hydrogenbpntheRfgririula 2arCR*MR%] H 21aR epdRNFiiiEpenadsitiy) rbﬁreEérﬂ”E?héP 7.

24. The process of any one of clains 20 to 23 wherei n conponent
conpri ses et hbvd!ﬁsergpyebvdroaamvkgm ovhen xyy ona is)preater thalnHZeamh“uBf’ R4

25 01 D, Peng B B s dainor MFORGR? BRI RS0 R ogenansents reereseRton:

(O further hydmgmupanwe/lgrdu#)randég iggh I?itégeroffromzﬁto Zﬁhe process of
any one of claims to_25 wherein durlné step (rn) (rrr), or

prior to or subseqgéfnt 10° BFRFESS of glaimo? gﬂmerﬁgnsnépgnuladﬁﬂ@a@mnd( €prds 5
e o o"8 £, SR S0 ) . R 02 kS AR
t her eof cont agroupsg of ﬂamZZGcarbon atoms; either R, R®, R®®, and R*® are each hydrogen,
or R* and R are each hydrogen and R? and R?® are each methyl; and g is from
2to7.

28. The process of claim 24 wherein component (C) comprises
ethylene glycol, a mixture of ethylene glycol and 2-athyl hexanol, or a mixture
of methanol and toluene.

29. The process of claim 28 wherein component {C) further comprises
a lubricating oil.

30.The process of claim 24 wherein during step (I}, {1l) or (Il!), or prior to
or subsequent to any of the foregoing steps, component (E} is added,
component (E) comprising: {i) a Cq to C,q, carboxylic acid or anhydride thereof;
i) a di- or polycarboxylic acid or anhydride thereof containing from 36 to 100
carbon atoms; (ifi) a hydrocarbyl-substituted sulphonic acid or anhydride thereof;
(iv) a hydrocarbyl-substituted salicylic acid or anhydride thereof; (v) a
hydrocarbyi-substituted naphthenic acid or anhydride thereof; (vi} a hydrocarbyl-
substituted phenol; or {vii} a mixture of two or more of {i) to {vi).

31. The process of claim 24 wherein during step (1), {Il) or (Il}), or prior

‘to or subsequent to any of the foregoing steps, component (F) is added,
component (F) being a catalyst.

32. The process of claim 24 wherein said process is conducted at a
temperature in the range of 15°C to 200°C.

33. The process of claim 24 wherein the weight ratio of {A) to (C)
ranges from 1:1 to 1:12.5.
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to 100 carbon atons; (iii) a hydrocarbyl-substituted sul phogi

anhydri de thereof: (iv) a hydrocarbyl-substituted sa :T!-:‘fﬁ gREﬁ Qé;} BEEN
anhydride thereof; (v) a hydr ocar byl - substi t ut ed napht hpm

anhydri de ther eof ﬁ%\“) a hydrocarbyl- 10 substituted phenol; or (vii)
mxture of tWQ%1%¥bre of (i) to (vi). 27. The proc@‘écwmw one of
claims 20 to 26 mhereln during step (1), (I1) or (111), or prior to
or subsequent to any of the foregoi ng?steps, conponent (F) is added,

conponent (F) bei a cat al . . .. _The [oce ss 0 f clains
20 to 27 wherein gg‘i d ‘g%()@é%géﬁ ef °'f§"c2c2)4§‘8’5'5feé'at ‘fai?'ﬁrrépf’r??t he
range of 15[ gsmb6nért 9 eofigonent (A) is3fom 1118 fHeCleSS of any one of clains
20 to 28 wherein the weight ratio of (A to (C) ranges froml:1 to

1:12. 5. - 30. 35.TheTh Rroeass of clainy 24wherpincthairatio 20 theonpmbenef piales he

1171 fo 6 1oF Mgl in {8) EELnGnbEPRPRRTEL of Eirob8 AL gs omad -1 dlei

the rati o of1i3ie nunber of noles of nmetal in (B) to the numnber - of
nol es of carbon dioxide in (D) is from1:1 to 1:3.
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