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PREPARATI ON, AND USE IN L

754

The present invention relates to Iubrlcig;g% ( itivesiand in
particular to ash-free additivégs ¥ i AufevhSriias” detergents in

| ubricating oils, their preparation and»aseg A 6) In the

I nternal conbustion engi ne, by-products fromthe combust i 5 chanber
often blow by the piston and admix with the lubricating oil. This is
particularly marked in diesel engines opetating on | owgrade fuels of high
sul phur content wherein corrosive acids are produced byCease8$3§(2)on.
The aci ds thereby I ncorporated in the lubricating oil can include
sul phur aci ds produced by oxidation of sul phur, hydrohalic acids

derived from hal ogen | ead scavengers in the fuel "and 10 nitrogen acids
produced by the oxidation of atnospheric nitrogen within the

conbustion chanber. Such acids cause deposition of sludge and corrosion of
beari ngs and engine parts leading to rapid wear and early breakdown of the

engi ne. : Conpounds general ly enployed to neutralise the acidic
materi al s and di sperse sludge within the lubricating oil include
netal, particularly alkaline earth 15 nmetal , hydrocar byl phenates,

sul phonat es, salicyl ates and napt henates, which materials are

general Iy referred to %&sﬂﬁi‘REEGaﬁETERGENTs mEmPﬁbPARhﬁm af or esai d
materials function perf fromthe

envi ronnment al poi nt of 4% : QNS hat t hey
contain netals and drhmeivnsmvemdmlatés tb llubhbmrfgm:tmiﬂnms afd iaphrticulacteasi ng

ash-froe o iBish gRATES Pich shiehPR bt PeeeR i biooRhe ST el bFalion ¢ e

certain conpourehd usé. organi ¢ nitrogen-containing bases and al kyl ene

g yool - substi LUt od opthd RGRATombustion el BApiofutlh RBR HE oSkl AN Of

neutral i se aC|d|c mat er | a Precursors
of sone at Beasthamber oftenclevw by shmpistonand piwixwith thlybrisating oflypThig it i on by Vv

‘Bocchi, D Foi naparfieufBithavked iR diB@REARkIM3 bpbrating\6fl I¥-gtade fuels of high sulphur

| ccontent wherein corrosive acids are produced by combustion. The acids thereby
incorporated in the lubricating oil can include sulphur acids produced by oxidation -
of sulphur, hydrohalic acids derived from halogen lead scavengers in the fuel and

10  nitrogen acids produced by the oxidation of atmospheric nitrogen within the
combustion chamber. Such acids cause deposition of sludge and corrosion of
bearings and engine parts leading to rapid wear and early breakdown of the engine.

Compounds generally employed to neutralise the acidic materials and
disperse sludge within the lubricating oil include metal, particularly alkaline earth

15  metal, hydrocarbyl phenates, sulphonates, salicylates and napthenates, which
materials are generally referred to as detergents.

Whilst the aforesaid materials function perfectly satlsfactonly as detergents,
from the environmental point of view they suffer from the disadvantage that they
contain metals and on combustion result in the formation of ash. 'Increasing

20 environmental awareness is prompting a search for metal-free or ash-free
detergents. In pursuit of this objective we have found that certain compounds of
organic nitrogen-containing bases and alkylene glycol-substituted calixarenes
function to disperse sludge and/or neutralise acidic materials in lubricating oils.

Precursors of some at least of these compounds are known from a

25  publication by V Bocchi, D Foina, A Pochini, R Ungaro and G D Andretti in -

h Y



2, Tetrahedron, Vol. 38, No. 3, pp 373 to 378 (1982) entitled

"SYNTHESI S. [err] NMR, [err] NVR SPECTRA AND CONFORMATI ONAL
PREFERENCE OF OPEN CHAI N LI GANDS ON LI POPHI LI C MACROCYCLES".

Descri bed therein in relation to host-guest chenistry, transport
phenomena and phase transfer 5 catalysis are inter alia substituted
calix[n] arenes of the fornul a: - 10 2

[err] (A wherein either n 4, R =
tert-butyl and [err] (CHZCHZO)ZCHB 15 n =28 R=

tert-butyl and T&rah]admn%]; 38, No. 3, pp 373 to 378 (1982) entitled “SY&\ITI—E*Z&ISt ellH but yl
and [err] = CHZI@U&Q@B'%NMRSPECTRAANDCONFglﬁgATibN@PI&%Eﬂ_ﬁ% kg vl and

[err] = [err] % err,
CH2 CH2 OCH3: OPEN CHAIN LIGANDS N LIPQPIgILIQMAggm GRES|. dPeseribed of r] 20

In a publi cat ' Ot'ﬂeM iR r&RGGH & hobt- E&’é%hbl‘iﬁmlst @'all'}é“}fb“ reftiehbmentand PRasE tRdiifelr N

t he Jour nal usi on Phenonena 5-47 |tIed " MOLECULAR

| NCLUSI ON | R MMEF'ZE’G m&@i@@%ﬁ‘_ rergg oft - AND
'MOLECULAR STRUCTURE OF A p TERT- BUTYLCALI X [ 6] ARENE HEXAPODAND' t he .
aut hors nention that a conpound of the fprnula (A) 25 wherein R =
p-tert-butyl, [err] ='[err] and n = I or to t he cal i xar enes
of theforrmla(A) vvhereln R = p-tert-L = [err] and n =
either 4 or '8 in the extraction g di §i um c¥sium and ammoni

pi crates fromwater to methyl en
i nvention pPovi des a conmpound conpr derived 30 from an
organi ¢ nitrogen-containing base v Ni ety in which the
hydroxyl substituent (or substitu¢nts) gre) subgtituted by oligoether
chai ns. The conpoundli s sui y a coApl ex of the noiety
derived froman organic nitroee 0 base and the calixarene

LY ol B A" Mo, B = ) WM;‘?@%@&?*&G%S) REACT
a conpl ex 615 the formula (Py:-n=38, R=tert-butyland R :
or n=8,R=tert-butyl and Rl = CHZCHZOCH3;
or n=8, R=tert-butyl and Rl = (CH,CH,0),CHj3;
or n=8, R=octyl and Rl = CHyCH,OCHj;
or n=8, R=octyl and Rl = (CHyCH,0),CHj.
20 Ina pubhcatlon by R Ungaro, A Pochini, G D Andreetti and P Domiano in
the Journal of Inclusion Phenomena 3, 35-42, 1985 entitled "MOLECULAR
INCLUSION IN FUNCTIONALIZED MACROCYCLES Part 10*: CRYSTAL
AND MOLECULAR STRUCTURE OF A p-TERT-BUTYLCALIX [6] ARENE
HEXAPODAND" the authors mention that a compound of the formula (A)-
25  wherein R = p-tert-butyl, Rl = CH,CH,OCH3 and n = 6 is superior to the
calixarenes of the formula (A) wherein R = p-tert-butyl, Rl = CHyCH,0CHj3 and
n = either 4 or 8 in the extraction of guanidinium, cesium and ammonium picrates

The  present

from water to methylene chloride.
The present invention provides a compound comprised of a moiety derived
30 from an organic nitrogen-containing base and a calixarene moiety in which the
hydroxyl substituent (or substituents) is (are) substituted by oligoether chains.

The compound is suitably a complex of the moiety derived from an organic
nitrogen-containing base and the calixarene moiety in which the hydroxyl
substituent (or substituents) is (are) substituted by oligoether chains.

35 The compound may suitably be a complex of the formula (I):-

’



3. [err] & wherein Y is a dival ent bridging group;

R3 i's hydr ogen, hydrocarbyl or a hetero-substituted hydrocarbyl group;
either (1) [err] is [err] and R2 and R4 are i ndependently either hydrogen,
hydrocar byl or hetero-substituted hydrocarbyl, or (2) [err] is either

hydr ogen, 10 hydr ocar byl or hetero-substituted hydrocarbyl, and either

both R2 and R4 are [err] or one of RZZand R4 is OR5 and the other is

-OH, [err] being [err] in which Zis at | east one al kyl ene oxi de

group, R6 is hydrocarbyl or hetpro substituted hydrocarbyl and n is an

integer in the range f \ i~ ap—-i™yeger in the range from 3

to 12; and X is a noi 5 yRan prgahi c nitrogen-containing 1 5

base. In the &&u Y may suitably be [err] in
byl eg of 1-6 carbon atofB,

which R7 is either %hyd o]

such as nethyl; y is a I sjat | east one; x is suitably

from4t09andthe gr{gd p ¥ compound, for exanple a -
salt, deriv®d froman orys : -contalnlng base whi ch is, for
:exarrpl e 20 g%@féilﬁqqsgrdl@[gﬁgghygh aIIy the salt may be a carbonate,
a bicarbonate or a |crat be f # B n| di ni um
car bonat e. ‘ﬁ\h ﬁl‘é’g@?’r 8 S\ré’ e ﬁ“‘r‘f&ﬁlz rgc% Yheroup, o5

wher ei n R2, R3 &hﬁerR4) Rilds Oﬂ’léemd aid B4 eretifdeperdenityejtier hidrdgear ar byl or
hetero- substi t yt §r% ?r¥y r&ch%EerX-subs?EQuted hydrocarb¥lh%r (22) RT3 %\ﬂ%ﬁ%&a@ rreanl ng

as in the formy
hydrogen ah@ tﬂlydmarbyl archeterarsubsituted hydrocarbyl, and elther both ng

y i's an integelpriphe bPR2HANEY if ORD shditBe Biher is -OH, RS being «(Z)oRO in which Z is
at least one alkylene oxide group, RS is hydrocarbyl or hetero-substituted
hydrocarbyl and n is an integer in the range from 1 to 10; x is an mteger in the
range from 3 to 12; and X is 2 moiety derived from an organic nitrogen-containing

15  base. ' '

In the formula (I) the group Y may suitably be (CHR")y in which R7 is either
hydrogen or hydrocarbyl eg of 1-6 carbon atoms, such as methyl; y is an integer which
is at least one; x is suitably from 4 to 9 and the group X is suitably a coﬁpound, for’
example a salt, derived from an organic nitrogen-containing base which is, for example

20 guanidine or ammonium. Typically the salt may be a carbonate, a bicarbonate or a
picrate. Thus X may be for example guanidinium carbonate. '

A preferred compound has the formula (II):-

ORS : | - |
| {f@ e qu)
25 X (m
4 >
R 23

wherein R2, R3 and R4 are independently either hydrogen, hydrocarbyl or
hetero-substituted hydrocarbyl; '
30 R3 has the same meaning as in the formula (I);

either one of R8 and R? is hydrogen and the other is hydrogen or
hydrocarbyt; '
y is an integer in the range from 4 to 9;
b is one or greater eg 1 to 4; and

35 x has the same meaning as in the formula (I).



b.is one or greater eg | to 4; and 35 . X .has the sane
meaning as in the fornmula (1).

4 eg of 1-20, such as 3-16 carbon atons, nore preferably al kyl; one
of [-err] and RO is hydrogen and the other is either hydrogen or

al kyl, for exanple nethyl, nore ~preferably [err] and RO are both
hydrogen; [err] is [err] wherein Z is at l4ast one - of ethylene oxide
[err] propylene oxide [err] butylene 5 oxi de, preferably ethyl ene oxide;
[err] is alkyl, preferably [err] to C4 al kyl, nore preferably nethyl
and n is an i ntegeél-Z0; sumhst3el Gearbon atorhs, Borerpreferablyi alkydneneaf ® SandR his

guani di ni um sal . . ' r _ a nonyl

(or propyl ene th&cliro ‘r"? ;‘"j‘-h&‘}t‘hef f&thhshﬁég%@c&%h%%?b}}é&gglﬂégﬁgﬁ?lé@gﬁer) or
tertiary-amyl . preferably R® and R%F@ft@ﬁhbxﬂf@mﬂpgénﬁs(zbf 5%6{%%%1@81 gneyr e

| th oseHl n[ whi fh o&‘@thﬂen&g{dﬂé ({CH,CH,0-), prop}iehé ihxiéfe gdplqcxstﬂ;,)mqug&?yiehe [err] =
=H J[er = [err = one, = . either or 0, xture
“thereof, eg’6, %{deaﬁ‘%fe}'@ql%e'gﬁﬁﬁ%?ﬁle?;rﬁsuﬁagqf’tpfef?rﬁply&la'r?p(#‘bglkyrn MO yani di ne
carbonate. - preferably methylandnds @ mteger fOmio) yrisi4,56 008;di isgné and Xds pr esent
I nvention has 1.0, rmula (111):- 20 :

[err] vm?pé?“r]]]ﬁufneéraﬁ}] is either hydrogen, a hydrocarbyl group or a

het er o- subst it ut ed M7ds preferpbly aliyb der example nonyl (or propylene trithes), trutdnd R4 ar e

both -OR5 or O%dégy:xid?rp"mpﬂé?@tét?t{tﬁérg(bﬁte}ﬂr?-hmyl. and the other is
err X have th

-OH 25 Y, x.and sane nmeani s fer the
formul ae (19 and (I e.flém’d compoungs OfﬁegP@ﬂ%@MﬁMﬁ&wﬁggﬁgg:Bﬁg or mul a
E lC}-I:?)7) are thos®3i ﬂt.hmypbéo d@febil;d R&:R? =H;W$QHQCFIB®)??II{ ;ytd#@gg,ry and Yf i s
y. . oun avi ng .t he nul a L) _ar erived from -
30 calix[n]r ggg?rcsl ?fasr %rnaggx_xﬂuresthereo ? eg 6, Q’ an‘@E 8&1%‘3&852 'ﬂﬁ?)ﬁ rf%r CREPIr nul a
(1) may suit ablgpatidinpcabanatel by t he - steps of: -
A more preferred compound according to the present invention has the

15 formula (III):-

R |
Y | |
4 (D)
4 >
20 3 Lo -

wherein  R10 s either hydrogen, a hydrocarbyl group or a

hetero-substituted hydrocarbyl group;
either RZ and R4 are both -OR5 or.one of RZ and R4 is -OR3
and the other is -OH;
25 R3,R3, Y, x and X have the same meanings as for the
formulae (I) and (II).
Preferred compounds having the formula (III) are those in which R10 is
hydrogen, R3 is hydrogen and Y is (CHR7)y.
Compounds having the formula (III) are derived from
30 calix[n]resorcinarenes.
The compounds having the formula (I) may suitably be prepared by the
steps of: . _
(A)  reacting a metal base in a solvent therefor with a calixarene of the formula
avy:
35 '



(A _'reacti ng a metal base in a solvent therefor with a calixarene of the
formul a (rv)y 35

5 : :

(rv)- 5 wherein Y, and x have the sanme neaning as in the
formula (1) either [err] is hydroxyl and [err] and [err]
are i ndependently either hydrogen, 5 hydr ocar byl or

het er o- substituted hydrocarbyl, or [err] and R4 are :
hydroxyl and [err] is either hydrogen, hydrocarbyl or heterosubstituted 10
hydrocarbyl to formthe correspoRdi ng netal calixarate, (B)
reacting the netal calixarfite forned in,Jstep (A) with a conpound havi ng
the formula (V):- - 15
vy . wher £ he grjoup [err] in which Z, n and{V¥rr]
have t he sane 2 o [
conpound havi ng the for
(Vi) 25 5 ~ whebksin [k s
tﬂe ;or r'ru: a (V) with wherdin ), atam)c(have(tﬁbsam@mmii@gmmmmr@ﬁmguEd havi ng
e fornul a Wi a..comppu - rei S sane
nmeaning as in the for m?ftger?%) 1s?1¥drf05y Land %%?&ﬁo%?]ﬁre mfepen(f'enzfy ei?herthygrogen,
hydrocarbyl or hetero-substituted hydrocarbyl, or R2 and R4 are
hydroxyl and R1 is either hydrogen, hydrocarbyl or heterosubstituted

10 hydrocarbyl to form the corresponding metal calixarate,
(B) reacting the metal calixarate formed in step (A) with a compound having
the formula (V):- '
CHs
15 | _ V)
0..G

wherein Q is the group -(Z)nR6 in which Z, n and RY have the same
meaning as in the formula (I) to form a compound having the formula

20 - (VI).-
Ql
_— \/ '
. y . (V)
R4 R

25 3 _

wherein R1, RZ, R3, R4, Y and x have the same meaning as in the formula

®, ' |

(C)  complexing the compound having the formula (VI) with a compound X
wherein X has the same meaning as in the formula (I) to form a compound
30 of the formula (I), and
(D) recovering the compound having the formula (I).

As regards step (A), calixarenes are well known compounds. For a review of
calixarenes and their preparation the reader is referred to 'Monographs in
Supramolecular Chemistry’ by C.David Gutsche, Services Editor - J.Fraser Stoddart,

- 35  published by the Royal Society of Chemistry, 1989. Typically, an atkyl phenol



30 of the formula (1), and (D) - recovering the conmpound

having the formula (1). As regards step (A), calixarenes are
wel I known conpounds. For a review of - calixarenes and their
preparation the reader is referred to ' Monographs in Supr anol ecul ar

"Chenistry' by C David Gutsche, Services Editor - J.Fraser Stoddart, 35
publ i shed by the Royal Society of Chemistr§, 1989. Typically, an alkyl
phenol 6
unsubstituted at the ortho-positions may be reacted in the presence of a
base with an unsubsnajtemdtyhkeortm-pbmiml yay e readteld inyttie praserme®f abaset wieh arf

Starting. mat or iS0LYHH, Breferably fof@RhOULTR GBRY Sfter Sl Mtk GPLIAMETS o
p- dodecyl cal i x[mBrafprmaldohyde. psmahb@;llmenaqtaﬂmg mtenabmclsde for example p-tert
~nonyl cal i x[ 8] angigd caldd Féﬂ@ p- H&?ecyﬁax \éﬁfeﬁg pied l&ﬂl ?ernb -is a

er

cali x[ n]resqrcindre a rein X have the
same gnedﬁ’i“)ﬁ'ﬁ&%cﬁ?wnﬂ?é‘ f"%?nﬁlfﬂ ferz tﬁi‘“&mft b?rae hydroxyl f or

exanpl e p- calix[djréecsiharend off thé framtc{IVy wherinWf| Rh andy Haee theepns ed by

ti h t t h I
{he.pr osence. ofnding R she ogmufl 07554 K2 Y i a0, B BBNTR Bty o
acid, with dodsbdntalllcahXH]resorcmarene whighirhayt be prepareghby reactingresasciabl inase may
be reacted wi t hydJagr %l tHoA! fotfex mlb%thaflol in @1%2)"&5\5&%%9 aF@ﬁ: datayRe 'i'oran

alkali metal or an a |ne eart ‘cl)re y an a tal,
base. Any b8si @xé’Bﬁlﬁ@HH‘iP“éi‘Y@ﬂ%hlﬁﬁ?aF‘d wigh d decamale” t he oxi de, hydrOX| de or

al koxi de, may be emVﬁwsech stép) aalqa‘asanﬁybéaéalc&drvauadhelaaﬁﬁrdnauns)t assi um

[ cacted at el ovafEgSl otk %E%&%qy?r&é' Srancliaiit sl wel, orefpabl of Alkehc

range from 35 tmethlcbask. Aypbesic tympound oﬂthc)meﬁﬂ ﬂ‘me:{ample] the ride Stoykirxide oray
suitably be an gxyaRnNaLefe érﬁl:l%??& A%x)é%r{i@yo?ﬁ%tab anpetgﬁﬂ@ fs’poftzﬁsgl fRHp! €

tetrahydrofuran Xarate rormed in

step (A) i $5r edutaxidey Suifably tiee call@f@mp@mhsﬁnqtﬂémwmbm@wd ploelevated a

conmpound havi n&ethﬁ&atfu% K e&aﬁ\we)a temperatur@@rﬂﬂfél#ﬁk%‘é ffdm 'Bb@o bogomukpically may be
termed ollgoet pt cal | i ned by, Teacting

t 0S
the al cohol 6@&%@;& & *Fweﬁfaatsm%ﬂn@%’&@pwg? ted so?vemp heiaieannce
of an inert soleﬂwﬂtfoaafhnqﬂe&txghydrﬁﬁmmrogeneous base, typ| cally an am ne,

exanpio the 25« ciBAHLE) Hrirerd BlikgpifIiuetipBRBT AR | LGs "
hydrocar boR@ areempound ofthe &mynstac(Mrto dosn a compewndvingdhe firmutar®hane.
In step (€ of ¢ dﬁh@&@ﬁﬁe?&?ﬁ: QbR AolgbRHeP [dafts Whikh s used to

“conpl ex a noiety i ved from an i ¢ nitrogeh-.cont n| ng base,
“typically a tYP“”g‘U;%‘?F%‘?‘#é’YdFa"&‘ﬁ% Yreha)b cerrespandips to %éﬁﬁlmer'EO@h?ftl“ f or
exanpl e a car bahépresend of ained BB HdAh PhMichitrogériebus Bass typiodllylan amine,

acconpl i shed b%‘orb éxlapn%'lentg e{ho (rantinee with asg-ltoLiuene sulphonyl (tosyl) halide, for example the

-1

25  chloride. Suitable solvents for the reaction include hydrocarbons and
halohydrocarbons, for example dichloromethane.
In step (C) of the process the compound having the formuta (VI) is used to"
complex a moiety derived from an organic nitrogen-containing base, typically a
guanidine or ammonium, preferably a guanidine, salt, for example a carbonate,
30  bicarbonate or picrate This is suitably accomplished by bringing together a solution
- of the compound having the formula (VI) in an inert organic solvent with an aqueous
solution of the compound of the organic nitrogen-containing base. The two
solutions are preferably well agitated such as by shaking together, stirring or other
means. Suitable organic solvents include hydrocarbon solvents, for example toluene.
35  The complexing may suitably be accomplished at room temperature.



of the conpound having the fornmula (VI) in an irnert organic solvent with an

agueous sol ution of the conpound of the organic nitrogen-containing
base. The two solutions are preferably well agitated such as by
shaki ng together, stirring or other means. Suitable organic solvents

I ncl ude hydrocarbon solvents, for exanple toluene. 35 The conpl exi ng may
suitably be acconplished at roomtenperatufe.

7 In step (D) the conpound having the fornula (I) is
recovered. This nmay be acconpl i shed by any means known in the art.
Typically in the netihsiép B} theidesrpound havingtheifoimafopistraepvereda Tihis maybes may
be separated flLom ﬁhﬁfﬁfﬂ@éﬁh’ﬁﬁ%@m fhBGrt. Hgtcalﬁfﬂ@ﬁﬁﬁeﬁn@h\ﬁ@&h écfpaf at ed

therefromto provi ounds herel nbef ore
described are defeinhgfoze therorganic layer may kasseparated fr%ﬂ@ﬂg&%ﬂ%éwr andthe

lubricating oi brgaessicht Sparated therefrom to providéthe cofmpRot her aspect the

t t d br it
Compr 1 i ng & | ubr i GA0F EEMBPYs arRberorE PREN Al fos Sbe as RRR" 11 O
her ei nbef or e ddetergdntaldditives it hnbncamglmlg:omﬂosmmmprl sing greater than 90% by
weight of 10 the goupas|linl aspect the the present mven; iBf P+Me§ ﬁ%ﬂs@&i @bhfﬂﬁéhe

suitably be an animal,” a vegeta
| ubri cating oi loilicomgogition wmmmgea lubggatmml anghat hvgstcﬂinle compewndas a

napht heni ¢ bas ﬁereﬁnb%@ﬁédcﬂbé@ﬁ?e [B6richtifil SR CoRPRSInG bleateftHaR 000 Ey’ﬁkiﬁht e

| ubricatin nay. beasynt EIH% l'ubricating oil. Suitd
.synthetic brll?,"a‘iq’?ﬂj’sﬁiof‘s include synthetic 1 5 ester lubri catl ng oil,

"which oils include dihesitricatisgicihmag sﬁitabl}CBeydn aﬂhﬂhﬂ@getﬁl&@@tm‘nml oil.

For o 2 canpVY M BOHARDE w Y el G RRRAT B Bl O O

The fini shed | mbplitbeni¢ bagecd paraffimbase o1 omined\pase csb Altamativelyethedahiricaingoibunt s
of one or nor enfa%b\épa”s&h&@ﬂé lu'bH@e{tin%Qfﬂ' ’ynt%l% grﬂﬂét{c' h‘:’ﬁ?oatn{x(?gﬂs%élm $ynthetic

vi scosity index

di spersants® r gster 1“hﬁ?4§ln8(5¥lsw ishils s '4‘\'19 e diesters S%Fh 8% disediyradiphate, dinectyl; ke.

The | ubr i cat | ngetaichtehd bri 6 hagare] @xaécﬂyméﬁ@lﬁy&&f%h{oﬁﬂﬁﬁr%ﬁ@t gigrgat er ¢ han
% by wei 0 e..cq e invention wi

sui ta%l y bg xam&p@ggﬁ?pofyﬁoéum?qq{@qq)bn?l%%é?? S oil in an anount

sufficient to provi GthedinisBed lubritdting2iil conipmsition ray ais® cootainOdffeativk dntoumts -

aut omobi [ e engigpgd HobEAIINY %)'nLl lh&’l(@dﬁﬂé%%ﬁ&ltl@ for ef(%ﬂ;fﬂg 8&&&& ifidexPr OVi de

aTBNlntheranelf.‘lPom4t mg‘
manuf act uré@s mprtoef@rSJ mrwg%rtagﬁgts,oamwmamm dﬂwrsantsx Wét piters, pour-pott

concentr at es. ([Jressants orthe lik&¢ yet another aspect the present i nvent I on
provi des an addi entrat, ‘C“)rﬂ' suitable fo uction of
finished |ubricati ng.hﬁ?lll '%‘F&:‘P\‘Fﬁ’ﬁ ,ovgiggr%ﬁter|tg%§0°}1 pre%erabiy %nd as

~herei nbef ore dos%s bypweighnef the corpositidr. Mheoddmpoand of the firtvefitidr/ il suitably be
| present in a marine lubricating oil in an amount sufficient to provide a TBN in the
25 range form 9 to 100 and in an automobile engine lubricating oil in an amount
sufficient to provide a TBN in the range from 4 to 20.
Generally additive manufacturers market lubrlcatmg oil additives in the form
of concentrates.
In yet another aspect the present invention provides an additive concentrate
30  suitable for use in the production of finished lubricating oils which comprises at least
one compound as hereinbefore described and a lubricating oil compatible solvent
therefor, the compound comprising from 10 to 50% by weight of the concentrate.
As the lubricating oil compatible solvent there may be used a hydrocarbon
solvent or mixture thereof. It is preferred to use as the solvent a lubricating oil,
35 particularly a solvent neutral oil.



therefor, the conpound conprising from10 to 50% by wei ght of the

concentr at e. As the lubricating oil conpatible solvent there
may be used a hydrocarbon solvent or mxture thereof. It is
preferred to use as the solvent a lubricating oil, 35 particularly -a
solvent neutral oil

8 In addition to the conpdtinds as described hereinbefore it
is believed that certain of the intermnedi ate conpounds are al so

novel . Thus i n another aspect the present invention provides
compounds of the  Inadditemtd the compounssiae described bereinbriarerit sbglieyed ghatt han

those in whi Chiertain of the intermediate compounds are al;&ﬁ‘odeﬂvent ifon will now be
further illustrated_by reference to .the follow.n

Exanpl e 1 Pr ep: i BRther atneab@smseaq lf“!ﬂﬂﬁ?g BEQYF’&F ﬁameﬁg\ds of the
met hoxy- et hoxye&ﬂnﬁﬂa/(vn as heréinbefot@detrisidtherahdnomosesin ehiigh: £x (A)

P ti th t,h { h
ot hanor (190 160" 1 SR deDuty E\ﬂﬁoﬁy REH mﬁ%ﬂ)agﬂs YR 1
nmol es, 1.5 equ(w)s ) x&n&RﬁeMbut;dm?h (Hl; Oﬁlzm{g()PhNandaYGhﬁlfbe,d

consi ating of 40 “e%k%?ﬁ@@ Svet eaﬁ"??ff%éﬁiéﬁ‘b%ﬁ%ﬁ?“ﬁf e

inlet tube, coﬁk‘ﬂensé‘r'éné Fcﬁimalkyl <RAGTHaR! & %Q}h@l
t her mocoupl e/ t enper H(aEs, and Y =-CHlg; i ngredi ents were stirred at
e PR oot Wt
0s c ri ’
manuzll ly over vaowxss EHAR —Qé@l-lf(m@ﬁ)z@fkj axtdfﬁ—p@ﬂhqeh)of
addi tion, and . Lhepdli )i} 1L content f. e flask
LReR: chlpklnﬁ LRRILS{CHY ;005 M POLERSY, ahd
were left to stir 242023

~ (vil))  x=8; R3=octyl; RZ=R4=H; R1=0CH,CH,0CHj3 and Y= -CHj-.
The invention will now be further illustrated by reference to the following
15  Examples.
Example 1
Preparation of p-dodecylcalix[4]resorcinarene methoxy-ethoxyethoxy
ether/guanidine carbonate complex -

(A)  Preparation of methoxyethoxyethoxy tosylate
20 Methoxyethoxy ethanol (120.15g, 1.0 moles, 1 equiv.), triethylamine

(151.8g, 1.5 moles, 1.5 equivs.) and dichloromethane (150g, solvent) were charged
into a 1 litre wide neck flask which was incorporated in an apparatus consisting of a
flange lid, overhead stirrer and paddle, nitrogen inlet tube, condenser and calcium
chloride drying tube and thermocouple/temperature readout.

25 . The ingredients were stirred at room temperature under a nitrogen blanket .
and p-toluenesulphonyl (tosyl) chloride (209.7g, 1.1 moles, 1.1 equivs.) was charged
manually over 2 hours. An exotherm of 40°C was noted over the period of addition,
and the dichloromethane refluxed. The contents of the flask were left to stir
overnight protected from the ingress of moisture by the CaCly drying tube.

30 The reaction mixture was then poured into 500ml ice-cold water, stirred and
then separated. The aqueous layer was extracted with 2x250ml dichloromethane |
and the organic layers were then combined. The combined organic layers were then
washed with 2x250ml ice-cold 2 Molar hydrochloric acid (aqueous) followed by
2x250ml saturated sodium bicarbonate (aqueous). After washing the organic layer

'35  was separated, dried over anhydrous MgSOy4 and the MgSOy filtered off. Solvent



overnight protected fromthe ingress of noisture by the [err] drying tube.
30 ° .The reaction m xture was then poured into 500m ice-cold water,
stirred and t hen separated. The aqueous | ayer was extracted with
2x250m di chl or onet hane’ and the organic |layers were then conbined.
The conbi ned organic layers were then washed wi th 2x250m ice-cold 2
Mol ar hydrochl oric acid (agueous) foIIomedey 2x250m satur at ed

sodi um bi carbonat e (aqueous). After washing the organic |ayer 35 was
separated, dried over anhydrous [err% and the [err]. filtered off. Sol vent

9 was ressemeveskoma Fasevapaas 4Q5C pad 29 inghes Boyieldngeaccleas ppledronmgil 3
clear pal e brownigi &]owly crystaMide@N THe 9o/ was 341 89 ¢om§ponﬁn$ toiaglgdupvas 241. 89¢g
corresponding to an conversi on. he hydr oxyl nunber
of the start|n§°ﬁﬁ¥§9?al (et hoxyet hoxyet hanol ) was 322. The hydr oxyl
nunber of the producTthevgdroxgl sumberof thei mtmglmmﬂalc(nmﬂmxgahaxyed\anél) Wwhae 322.

Thuse O Brr SR W&%@ﬁ*%f&%ﬂ%ﬁ%%ﬁ%éme Rligete 2 s BPtafBOE b s o
to be conpl et e larger -OH p&)k #234pB¢mat'i in theomethoxjethaxyetbanal xt[att]ngeealcmlna‘hesae
ASlitre r0“”‘?rdﬁ?il%%@@n{rbﬂﬁQﬁmﬁé@é@é@*ﬁéh@i@%ﬂv)%'aﬁju déeil%%% (e?eg?’ 0g,

2.12 10 nol es sol vent 37% aque
hydrochl oric adBY ( Repa ggjion of c-dodecylealix[4]e BEEN&qui vs. ) It was then

connlect ed to a f|ang?5|11tr§,ro§ﬁd lsdtafme(dm aﬂmt)mharged tvmth raaﬁ‘dha (2373 egs:uw
equal i sin ro n unn reactl
s'? irred ugﬁg i ﬁgéseﬂl‘“é’ i/n® @9@{,@0%‘{‘0@@ T‘é@?ﬁﬁ‘!“é&b‘s hﬁ lﬂ)qzéﬁ'ogo

[err] with 2.61lmdles; 41231 eqaivk.) dit eas ihen cdhnectedktotacldnge ﬁlh,cwuanedve(liem With

3 r égplmr)\ Ig efS unnel %gh'd }é ‘3‘8%@@" é[‘@%@’ c'f’roggf}‘\g on r@nfj?(-{dr“\&n{o%ugﬁé eﬁy Fe?ctﬁ&“nﬁthﬁ*a ter

which time the wagmﬁgpépmléhgfespmqhh&d dissolved (3 minutps)and ﬁhenpgo{ee tp eb0°C with

Tlhle COlddt bat h W%tén'%ﬁ%lfd%mt ﬁjlmﬁie bath. Dodecanal-@go OQ@lPﬁltoIé@ nt @cﬂﬁf? was ﬁhe&t

al | owe 0 rr e 0,a nan , .an

fhen The. obace ThafBet fub Hle fretsitasqoaiing RppBins Sintel and agdedionng bohion mixtdrs

reacti on m xt urowembhoum aftérowlich timeftheteypetaawe o€the-minturelhadltisen front +I0etoWaC.

filtered rcgmggyvgg{h%ﬁlr@ﬁxgv chner funnel and the filter cake was
wa

washed wi th 50 ér. The cake was then broken up and the
fragments placed i n Thereastten contentpwerstalloyed to warmiin tes7°Guithecfhaskevas plsiced ed

ina fune c Upb%{;qf;ﬂg{nﬂ% Qxﬁiyt?.eﬂ ﬂmecﬂ'o\),ﬂufg&ew&@ Eated {1?85%5 %ﬂér é)urs at 853‘8 oW

solid was broken up I ne r angd stored whi ch
25  repred@nt deacHAn W%W%%‘P§h?)f?"“ of a yellow semi-so lﬂo J hsmmée w%@tm was

recrystallised tﬁrroagm mpbfbamﬂ Bgdhderfiinfelnd e filiee chiewas washed wmlemml ice cold( o)

Prepar ati on of al i or.ci nar,ene. met hoxwu- et.nox

(VEE et her) a0 veter Theregk iyt bich bE R i i Th e pla Gy in pHEHER e rafine

above (69.1g, @ishes, miigswert placed in a fume cupboard for 2 days to dry the cake. The resulting
yellow solid was broken up into a fine powder and stored. The yield was 469g which

25 represented an 80% conversion. _
50g of the product was recrystallised from methanol giving a bright yellow
powder.

(C)  Preparation of p-dodecylcalix[4]resorcinarene methoxy-ethoxyethoxy ether
({MEE ether) '

30 c-Dodecylcalix[4]resorcinarene obtained from (B) above (69.1g, 0.25 moles, 1
equiv.) and dry tetrahydrofuran (350g, solvent) were charged into a 1 litre wide neck
round bottomed flask set up in an apparatus consisting of a flange lid, overhead stirrer
and paddle, nitrogen inlet tube, condenser, calcium chloride (CaCly) drying tube, 500ml
pressure equalising dropping funnel and Eurotherm/thermocouple/mantie heating

35  system. The mixture was stirred and heated to reflux (68°C) under a nitrogen blanket.



equi_hv‘.) and dry tetrahydrofuran (350g, solvent) were charged into a 1 litre

w de neck round bottonmed flask set up in an apparatus consisting of a
flange lid, overhead stirrer and paddl e, nitrogen inlet tube,
condenser, calciumchloride [err] drying tube, 500m pressure

equaI|5|ng dr oppi ng funnel and Eurothernithernncouple/nantle heating 35
'system The nmixture was stirred and heated®to reflux (68C) under a nitrogen
bl anket .

The m xture forned a clear blood-red solution. Potassi um butoxide (70.24g,

0. 626 o (Ths migtube foqmed 8 cleambloodiresissolution. iPotagsiymtbutoxide/(dP3dgr &62§ 3009)
and then added dd?est 5‘5 e%xvg/s ) é\lfag RSO0 IWA:M %Etﬁh)‘/%t@ﬁﬁ'h??@b@oﬁd'merf 448G o fser

t hree m nut es. sconti nue S mal nt al ne f or
20 m nutes by f%t*e&amemla thelreppingfupngl oxer @rm@ut@ﬁeﬁeatmg wag diss@ptinued

<|\:/gglh to E ﬁ rr] ?uﬂfeﬂﬁﬁ’wfik fdirginedfoe ZUKﬁﬁdtéﬁb mer%xaﬁémcl ’Elge“ %a%lg@oﬁt@ﬁfts wete t5hen
oxye e 0 0. no| es, 2.
nol es) yvvaso%?/sg ?V%h{o ‘f?&&&%k{/‘b"ren}lépﬁﬂﬁfsﬂ efé’ ?)F%@'Re)d ci%ﬂa%\‘iﬂffgd to the
reaction ~ mi xt Methatyefhexydthomyetosylat (iiors (4) abaviel (191 6igp 01636 inobese2.5 No

h
O Bt P17 4 G5 P8
cl ear sol uti onmixtyee BS00E oyer Z\h@ura Wutb@drqpnmg fonneh r o exethemiwaseserved but aas

washed w th 3x4&{¥sh-ttbem lppdcipimat é‘?ﬂb@areif he llirﬁ‘b?rwafﬁrv%@ldé@éfﬂrtﬁe PREBitate
conbi ned. The separatio was nege sar to.s

light throlyn disapR paving. aoaa%rrsolu% Tgs s‘?,‘P"é%& Vs divided mtg tpﬁglqmi@ef faghe
because both | ayaemmsheiwitld3x400m divhlopoihethdiee TieToweae@reen) layers eues cdrﬂbiﬁéds

R e kAL e
a red oi oc [ Sjoachise yIs WS uroc OW8 cnmbinst on.
(D) Prepar at ' %é?flaﬁi’kaﬂér@'d‘?ﬁd %%ﬁ%i]\%é‘érﬂmdﬁgﬁemhﬁﬁé\)es‘ thei %&oﬂ%ﬁ@&%&

et her S I'cal 1 x[ 4] resorcl narene M
ether obt al %edrqmo‘teé)byeﬂfew ReEpomsor (49T loc«hfsﬂg toVigidthe prodyetas aged il w w
sol ution and guaayﬂlmaaymdgonﬁbmcdv@@pdm&mb&%% conversioh. water to give a 25%

w w sol ution. @3 m of ea ol ut.i.on was .o-o t o, a. aratl ng . unnel
and shaken vi gordus FHERREHHOL OFERARIANE Cal 0N P OO SRR e
(took 1 pompler) and t he upper organic |ayer was separat ed and dried

i gh 4A d
: g\ég 2|9g| Lcﬁ\égr Hg on ae Fbﬂk@ﬁ%ﬂﬁ]x%k@r‘éﬁ%e{lg NeeE QﬂhPlemal (Eg gbcﬁfe@é’ ed at

The Al kal i%{ t ydigselved ipAelpenetorgives 28 w/gm!vt@nmé grenidine éﬂbw&t was dissalved -
of ASTM D2896 aiateitd gilé 8 25%cwAP SsihtiotN Vbl @PE&h%ﬁ‘xﬁGn uﬁa eaaédfts 98eparating
determ nati ons was .concl u?ecl t hat Ehg‘gﬁ%/lwas “g here were
three guani di nE*9k "é‘ﬁl %l’se“ﬁ’é@rﬂ‘% or 1 minute Sionzyyas a W@ﬁé‘? SEhagAte Gpok
- p-tert-butyl callimifiteharedihe Mpferairpanid Byanival separated laod dtied ovengighvover 44 (A)
_ Prepar .at hon of {RIORX HEFRO S 1 BRXNe W AFRLn [ToVed &E80°C/29 inches Hg on a rotary

25  evaporator, yielding the complex. '

The Alkalinity Value (AV) in terms of mgKOH/g was measured by the method -
of ASTM D2896 and an infra red spectrum was determined. From these determinations
it was concluded that the AV was 50 and there were three guanidine molecules per ring.
Example 2 ‘

30  Preparation of p-tert-butylcalix[8]arene MEE ethetr/guanidine carbonate complex

(A)  Preparation of methoxyethoxyethoxy (MEE) tosylate

A portion of the MEE tosylate prepared in Example 1(A) was used.
(B)  Preparation of p-tert-butylcalix[8]arene
p-Tert-butylphenol (150.22g, I mole, 1 equiv.), paraformaldehyde (60g, 2 moles,
35 2 equivs.), 10M aqueous caustic soda (40g, 0.4 moles, 0.4 equivs.) and xylene (2kg,




A portion of the MEE tosylate prepared in Exanple 1(A) was used (B)
Preparation of p-tert-butylcalix[8]arene p- Tert - butyl phenol
(150.22g, 1 nole, | equiv.), parafornal dehyde (60g, 2 noles, 35 2
equivs.), 10M aqueous caustic soda (40g, 0.4 noles, 0.4 equivs.) and xyI ene

(2kg, solvent) were charged to a 5 litre round bottoned
flange flask and connected to a fl ange 1 | id, overhead stirrer/paddl e,
Dean & Stark trap and condenser and mantl e/ Eur ot herm t her nocoupl e
heati ng system - The reaction m xture was heated to [err

rapi dly and t heelvent) yenercharged tga 5 liiesound b@trwdeﬂanswﬂesk(@d@pn@ctﬂédpe)d%q
50 m's of watefq V@ér}ﬁ% Ltﬁ?érfﬁd&l@ DB B8R and condens@! and iniadle/EhRthémyt Ur e

was refluxed for’ one hour after the |ast of the water was col | ect ed.
By now the readhermacoyplethsatinggysteth the form of a white suspension which

was filtered thr ougmharawmmewm@tredwmm rapidéy dndlthar tocls0eC ams dri ed
I n a vacuu n,at ' | |

pouder - G andistLabR e et € BogreT ad S aor s Algded e Mg
further recrysSurkirept Theimixture was(xﬁmuxedﬁ'oepmlmur@ﬁeme last of the Water was
p-tert-butyl calipd-gha tvyg_l E1B5h muﬁture was in the forﬂ;rlffa%lﬁ&esq eﬁsxgﬁ%fdhbed

in Exanple 1(C) was repea excep cal |1 xareneg e oyed was
the p-tert- but waé Sltered ﬁ]raumpwpelpermhnﬁr fupyyel o b Bltermake was drie R a acyum

ol es, 1 equi Vo)rerﬁd’tdO*’(Uﬁn@ﬂS’tﬂ%h@s HE l&Qin‘gQrﬁnetvﬂilfeﬁ}iMeﬁf GP@mnalz’ﬁEsﬁdiﬁed t?Ise
e product was

and 15 pot assi um tert - but,oxi T

a sem crysﬂt || fee b‘?ftsmeé&f’l“a“?eﬁ %ﬁm}t}gﬁe{tregystg.lg&atmn corresponding to a
90% conver si Qn(C) Prepéiation oPpaer-batylcalix{$arene MBE éthéry| cal i x[ 8] ar ene NVEE
et her/guani di ne &‘R%E%}cgdure descn%a{rm d@%%gn?pge 1(Q) was rggra?é&eexeéﬁ?ﬁﬂ

described in Exanplé was repe btai ned in

(C) above. calixarene employed was thel n—tqn@bwhpm&lama peeprrsd in{Bhabeve (4hh55g,

esti mated nU”bngStholgé@qug‘r'erand the amGiﬂtt?SP'id?&npfé’trahyd}GﬁHn RMEE tosylate and
Exanple 3 25 Pre aratlg ecy| cal 1 x[ 6, 8l arene MEE et her/ guani di ne
car bonat e tdnppetassium tert- ‘CtR)“de"F‘ir% alvéti on of net hoxvet hoxyet hoxy ( MVEE)
tosylate : The prodpoy WamsemilcrtybtﬁllﬂidEErdm;dhdtteambﬁxaﬂxmeﬁ 75 Exanpl e
1(A) was enpl o toé@"/ ergar ation of p-dodecylcalix[6, 8]arene

- The procedure ?"ﬁ?gﬁ%?% °\ﬁé’§v‘? 'Bgat ed except that p- dodecyl phenol 30
(95% para, ex. (ByheResparation of ert-bytvlcalinff]arend MR ¢ther/guanidingsed icarbonhatee of
the p-tert- complekt Y phenol . The apparatus used and reaction conditions
enpl oyed were 6?%3?W identical. 65 ms of water were_ coll ected.
The producdOremai ned he emmile'e idgsaribed xyEvémﬂe 1(D) was repeated using the product

obtained in (C) above.
The resulting complex had a TBN of 5 and an estimated number of guanidine

molecules per ring of 0.3. .
Example 3
25  Preparation of p-dodecylcalix[6.8]arene MEE ether/guanidine carbonate complex
(A)  Preparation of methoxyethoxyethoxy (MEE) tosylate
A portion of the MEE tosylate obtained in Example 1(A) was employed.
(B)  Preparation of p-dodecylcalix[6.8]arene
The procedure of Example 2(B) was repeated except that p-dodecyl phenol
30 (95% para, ex. Schenectady, 262.44g, 1 mole, 1 equiv.) was used in place of the p-tert-
butyl phenol. The apparatus used and reaction conditions employed were otherwise

identical. 65 mls of water were collected. The product remained soluble in the xylene

and was decanted out of the apparatus leaving black grainy catalyst residues behind.

The xylene was removed in a rotary evaporator at 90°C and 28 inches Hg leaving the
.35 product as a brown clear glass which ground down into a mustard coloured powder.



and was decanted out of the apparatus |eaving black gr ai ny cat aI yst

resi dues behi nd. The xylene was renpbved in a rotary evaporator at
[err] and 28 inches Hg | eaving the 35 product as a brown clear glass

whi ch ground down into a nustard col oured powder.

12 The yield was 244g corresponding to an 89% conver si on. (O
Preparati on of p-dodecyl calix[6, 8] arene et her The
procedure of Exanple 2(C) was repeated except that the calixarene used

was p-dodecyl callx[6 8] arene obtained in 2 above (68.6g, 0.25 nole, 1
equiv.). The Bhe yigldowacad4gsoraspanding tpian 89 saveisicAnount of 71. 4g

CO(r]I r gs polndl Ing f(g) g f‘EepZ%t')zSh%?ﬂ-dode%y]cah{(l_@(S]atBh@NﬁEEéth@tn of

p- dodecyl cal i x ene r ona

The procedure descr B%Hrqcﬁ WRL @mgl(:%?b),\ggs FeBﬁaéﬁ‘f%’EFeBts‘i Algthe ﬁ%h’ﬁﬂFet?gE'é?‘i(

obt ai ned in ( C)vaﬁb&lodecyl&hx[G 8]arene obthined ire@B)| abbve(686E 028 rhsle] laeq'ﬁBP\D oThel6. 7
and the nu er pr%dugtuays' afjf)r%(\awsnl uld &llarr]:%mount of ‘yiafg Sl'Fes;';%ar;[c{a dg ttooa '/%37‘% yield. 15

20 (D)  Preparation of p-dodecylcalix[6.8]arene MEE ether/guanidine carbonate
complex '
The procedure described in Example 1(D) was repeated using the product
obtained in (C) above.
10 The resulting complex had a TBN of 16.7 and the number of guanidines per ring
was estimated to be one.
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30 35 ' . THIS SHEET MAS BEEN -

Case 8535(2) d ai ns: 1. A conpound c AEBACER] of fa
noi ety derived from an organi c nitrogen-containing Pase—ant™a

cal i-xarene noiety in which the hydroxyl substituent (or substituents) is
(are) substituted by oligoether chains. 2. A conpound
according to claim1l which is a conplex of the formula (l1):- 5 10
wherein Y is a divalent bridging group; : R3 is hydrogen, hydrocar byl

or a hetero-substituted hydrocarbyl groupl3 either (1) [err] gerr]
and R2 and R4 are independently either hydrogen, Cases 35(2)

AT gy

Claims:

1. A compound comprised of a moiety derived from an organic nitrogen-containing
base and a calixarene moiety in which the hydroxyl substituent (or substituents) is (are)
substituted by oligoether chains.

2. A compound according to claim 1 which is a complex of the formula (I):-

R‘
S
R4 0 £ -

10  wherein Y is a divalent bridging group;

R3 is hydrogen, hydrocarby! or a hetero-substituted hydrocarbyl group; |
either (1) R! is ORS and R2 and R# are independently either hydrogen,
hydrocarbyl or hetero-substituted hydrocarbyl, or (2) Rl is either hydrogen,
hydrocarbyl or hetero-substituted hydrocarbyl, and either both R2 and R4 are OR3
15  orone of R2 and R4 is OR? and the other is -OH, R5 being -(Z)nR6 in which Z is
at least one alkylene oxide group, R9 is hydrocarbyl or hetero-substituted
hydrocarbyl and n is an integer in the range from 1 to 10; x is an integer in the
range from 3 to 12; and X is a moiety derived from an organic nitrogen-containing
base. _
20 3. A compound according to claim 2 of the formula (II):-

oRs

I

25



hydrocar byl or hetero-substituted hydrocarbyl,  or (2) [err] is either

hydr ogen, hydr ocar byl or hetero-substituted hydrocarbyl, and either
both R2 and R4 are [err] 1 5 or one of R2 and RWd—HTﬂt her
is -OH, R5 being -(Z)nR6 in which Z is one aIkyI xi de
group, R6 is hydrocarbyl or hetero-substitut ed m“mg nis
an integer in the range from1 to 10; x il4 an |nte i“ = ange
from3 to 12; and X is a noiety derived froman orgasn |cc nl‘trogen cont ai ni ng
base. 20 3. A.compound according to claim 2 of the formula (11):

[err] substituted hydrocarbyl; 14

substi t ut ed h haggﬁebéﬁn}erﬁ%anmﬁdis?&g%sfow me neaning as in the fornula
: 0

(r); II& en and the other is hydrogen or
hydr ocar byI elther ony‘ of R8and iRt ie hudrogen anﬂetheaﬂrgewflwdmgnnpoh}adrombﬂ is one or

greater eg 1 n?%@rmthera e it 4 fFosame neaning as in the formula (I).
4, Aco nd acc |ngt(;écla|m3 V\herelnlntheforrmla(ll) R2 =

[err] H bmo"“*‘tﬁ"ﬁﬂﬁ&/%bfoﬂ&&d’écyl R8 = [err] = H [err] [err] b =
1y 6 and/ Ok hds tlﬁﬂﬂmemeanmgakﬁlﬂ:e%mdﬂil(lylm salt. 1 0 5. A conpound
accordlngto | aim2 of th

cither hycrogdn.  a Aesulfastorfiedatim 1 whersn b b e Rt RIL HERS) 12
hydr ocar byl grctetyl o dodeayl tR?EFRﬁ?HnR RA(CHCHixD ) OFEy; bl= biry ®6@ndbr R2amdnd

R4 is [err] a@fixsta%agm sAu? OH

10 5. A compound according to claim 2 of the formula (III):-

iy
15 _
wherein R10 is either hydrogen, a hydrocarbyl group or a hetero-substituted
hydrocarbyl group; _
either R2 and R4 are both -0R5 or one of R2 and R4 is -OR> and the other is -
OH; _
20 R3, R3, Y, x and X have the same meanings as for the formulae (I) and (I1).
6. A process for the production of a compound as claimed in any one of claims 1-5
which process comprises the steps of’-
(A) reacting a metal base in a solvent therefor with a calixarene of the formula
(Iv): '
25
av)
30 wherein Y, and x have the same meaning as in the formula () either R1 is

hydroxyl and R2 and R4 are independently either hydrogen, hydrocarbyl or
hetero-substituted hydrocarbyl, or R2 and R4 are hydroxyl and R! is either -
hydrogen, hydrocarbyl or heterosubstituted hydrocarbyl
to form the corresponding metal calixarate,

35 (B) reactmg the metal calixarate formed in step (A) with a compound havmg



Y, x and X have the same neanings as for the formulae (I)

20 R3, [err]

and “(11). . 6. A process for the production of a conpound as cl ai rred
in any one of clainms 1-5 whi ch process conprises the steps of:

(A) + reacting a netal base in a solvent therem—xar_ene of t he
formul a (rv): 25

(1V) 30 wherein Y, and x hat® the”m M”g (ﬁml n the
formula (1) either [err] is hydr oxy are

i ndependent |y either hydrogen, hydrocarbyl or
het ero-substituted fhedo@aad O¥)- or R2 and R4 are hydroxyl and [err] is

ei t her

hydr ogen, hydrocarbyl or heterosubstituted hydrocar byl

to formthe correspondi ng neta | i xarate, 35 (B) reacting the netal

cal i xar at.e forrred in step (A

‘the formula (V):

wherein Qis the group -(2):
meani ng as8n the formJIa (1

(VI):
(V1)

10
15 .

fornmul a
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25

30

'35

©

th)
7.

A\t h a conpound havi ng
_ ' [err] V)
l@n which Z, n and R6 have the sane
@~form a conmpound having the formul a

wherein Qs the gﬁup -(5”9& in Which 2, 1 and RO have the sathe > ' "

meaning as in the formula (I) to form a compound having the formula

5

(VD)

wherein R1, RZ) R3, R4, Y and x have the same meaning as in the formula

M, : | C

complexing the compound having the formula (VI) with a compound X
wherein X has the same meaning as in the formula (I) to form a compound

of the formula (I), and

recovering the compound having the formula (I).

An additive concentrate suitable for use in the production of finished lubricating

oil compositions which comprises at least one compound as claimed in claims 1 to 5 and

a lubricating oil compatible solvent therefor, the compound comprising from 10 to 50%

by weight of the concentrate.

8.

A finished lubricating oil composition comprising a lubricating oil and at least

one compound as claimed in claims 1 to 5, the lubricating oil comprising greater than-

90% by weight of the compositien.

9.

A compound of the formula (VI) wherein R1, R2, R3, R4, Y and x have the

same meaning as in the formula (I) other than those in which:-

@)

(if)
(ii)
@iv)

™)

x=4; R3=t-butyl; R2=R4=H', R1=0(CH2CH20)2CH3 and Y=-CHp~;

x = 4; R3 = t-butyl; R2 = R4 = H; R] = OCH,CH,OPh; and Y = CHy-;

x = 4; R3 = HSCHy; R2 = R4 = H; Rl = O(CH3CH,0),H; and Y = CHs-;
x =4 -8 R3 = Hor alkyl; R = R4 = H; Rl = O(CHyCH;0)1.10 Hor
O(CHCH70)1.10 alkyl; and Y = -CH»-;

x=8; R3=t-butyl; R2=R%=H; RI=0CH,CH,0CHj and Y=-CHj-;



(1), (O conpl exi ng the conpound having the formula (VI) with a
conpound X wherein X has the same neanin F e formula (1)
to forma conpound of the formula (1)y7 and 20 ! \
recovering the conmpound having the fornula (1). “\J‘“ﬁw&“ tive
concentrate suitable for use in the production of \\“\‘ e rsi céting

oi | conpositions which conprises at | ead6 one conmpound®as clai med in clains
1to5 and a lubricating oil conpatible solvent therefor, the

conmpound conprising from10 to 50% by wei ght of the concentrate. 25
8. A fini ghigd |x:8; Réat-butgl; RiZERAsHPRIFO(CH, CHpP) Gl and Y=uliH6at i ng o |

and at | east (¥ x=%nﬁ3f_28£{'9101{ﬁg%{4§l{f%@6f&{£@l{§g&i(‘§3 and 9=2c tl.t nd

| ubricating orl’ corrpr|§ ng’ grea gr ?n wel ght "0 e
conposi tion. (viii) x=8;R =0¢y1c8§158 Tid; B =QRHECHQAGHS ¢nd Y=wh¥l2ei n [err] Y and
x have the same neaning as in the formula (1) other than those in
whi ch: - 5 [err] 16 [err] &
10
15
20
25
30

35
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Case 8535(2)

ABSTRACT |
ASH-FREE DETERGENTS, THEIR PREPARATION, AND USE IN
LUBRICATING OIL. COMPOSITIONS

A compound comprised of a moiety derived from an organic nitrogen-containing
 base and a calixarene moiety in which the hydroxyl substituent (or substituents) is (are)
substituted by oligoether chains. Typically, the compounds are complexes of the
formula (I):- '

@

wherein Y is a divalent bridging group; .
R3 is hydrogen, hydrocarbyl or a hetero-substituted hydrocarbyl group;

either (1) R! is OR> and R2 and R4 are independently either hydrogen,
hydrocarbyl or hetero-substituted hydrocarbyl, or (2) R1 is either hydrogen,
hydrocarbyl or hetero-substituted hydrocarbyl, and either both R2 and R4 are OR?
or one of RZ and R4 is ORS and the other is -OH, RS being ~(Z)RS in which Z is
at least one alkylene oxide group, R9 is hydrocarby! or hetero-substituted
hydrocarbyl and n is an integer in the range from 1 to 10; x is an integer in the
range from 3 to 12; and X is a moiety derived from an organic nitrogen-containing

base.



