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U.S. Patent No. 2,250,188 (Wilson, July 22, 1941) relates to mineral
lubricating oils modified by addition of constituents to impart characteristics
adapting them to conditions such as found in Diesel engines. In the lubricating
oil is dissolved a small quantity of the calcium or other oil-soluble salt of the
25 condensation product of formaldehyde with an alkyl phenol in which the alkyl
group contains preferably 4 or 5 carbon atoms to insure oil solubility. Other
metals than calcium, particularly the other alkaline earth metals and the light
metals aluminum and zinc, may be employed in the formation of the oil-
soluble metal salts: '
30 U.S. Patent No. 3,256,183 (Greenwald, June 14, 1966) relates to lubri-
cant compositions for use in engines of the diesel type, which include, among

other components, an oil-soluble calcium phenate compound prepared by the



about 99C and thereafter reacting said mxture with a calciumreagent se 5
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hydrocar byl -substituted aromatic hydroxy2 conpound having at |east two

hydr oxy-substituted aromatic rings bridged by sulfur, 10 where at |east one
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| east ol arvoht ia€ ledshgn€ andrahtilS riag Hehrsakabidttuemt oming to a hydroxy group,
provides a useful lubricant additive. The substituent on the aromatic ring is an
o-hydroxy aliphatic hydrocarbyl group or a —C(O)R? group, where R? is hy-
drogen or aliphatic hydrocarbyl. Reaction of aldehyde with the sulfur-coupled
aromatic hydroxy compound should be conducted under non-condensing con-
15 ditions. Preferred salts are magnesium.

Summary of the Invention

The present invention provides a composition comprising a saligenin
derivative represented by the formula

M _ OM -
o
Rlp - Iép - m
20
wherein each X independently is -CHO, or -CH,OH, each Y independ-
ently is -CHj,- or -CH,OCH;-, and wherein such -CHO groups comprise at
least 10 mole percent of the X and Y groups;
each M is independently hydrogen, ammonium, or a valence of a metal
25 ion;

each R' is independently a hydrocarbyl group containing 1 to 60 carbon
atoms;
mis 0to 10; and

each p is independently 0, 1, 2, or 3;



that the total nunber of carbon atons in all R groups is at |east 7,
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i nvention. WD 01/ 74751 PCT/ USBPi/ePﬁ%Zéﬁ&ion of the Figure

Figure 1 is a triangular composition plot showing preferred composi-

tions of the saligenin component in terms of relative amounts of three of its X
20 and Y substituents, -CHO, -CH,0OH, and -CH,-.

Detailed Describtion of the Invention

The present invention comprises a saligenin derivative which can be
used as a component of a lubricating composition which comprises an oil of
lubricating viscosity and, optionally, other additives. -

25 Oil of Lubricating Viscosity

The diverse oils of lubricating viscosity include natural and synthetic
lubricating oils and mixtures thereof. These lubricants include crankcase
lubricating oils for spark-ignited and compression-ignited internal combustion
engines, including automobile and truck engines, two-cycle engines, aviation

30 piston engines, and marine and railroad diesel engines. They can also be used
in gas engines, stationary power engines, and turbines. Automatic
transmission fluids, transaxle lubricants, gear lubricants, metal-working
lubricants, hydraulic fluids and other lubricating oil and. grease .compositions
can also benefit from the incorporation therein of the compositions of the

35 present invention.



Natural oils include animal oils and vegetable oils (e.g., castor oil, lard
oil) as well as liquid petroleumoils and solvent-treated or acid-treated
m neral Wabr74ating oils of the paraffinic, naphtheni c opCTMUs@dD6224
paraffinic-naphthenic types. Ols of lupricating viscosity derived from
coal or shale are also useful 5 base oils. Synthetic lubricating oils

i ncl ude hydrocarbon oils such as polym erized and interpolynerized ol efins
(e.g., polybutyl enes, polypropyl enes, pro- pylene-isobutyl ene copolyners,
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_ thereof, for example, the acetic acid esters, mixed C3-Cg fatty acid esters, or
the C;3 Oxo acid diester of tetraethylene glycol.

Another suitable class of synthetic lubricating oils comprises the esters
25  of dicarboxylic acids (e.g., phthalic acid, succinic acid, alkyl succinic acids
and alkenyl succinic acids, maleic acid, azelaic acid, suberic acid, sebacic acid,
fumaric acid, adipic acid, linoleic acid dimer, malonic acid, alkyl malonic
acids, and alkenyl malonic acids) with a variety of alcohols (e.g., butyl alco-
| hol, hexyl alcohol, dodecyl alcohol, 2-ethylhexyl alcohol, ethylene glycol,
30 diethylene glycol monoether, and propylene glycol). Specific examples of
these esters include dibutyl adipate, di(2-ethylhexyl sebacate, di-n-hexyl fuma-
rate, dioctyl sebacate, diisooctyl azelate, diisodecyl azelate, dioctyl phthalate, -
didecyl phthalate, dieicosyl sebacate, the 2-ethylhexyl diester of linoleic acid
dimer, and the complex ester formed by reacting one mole of sebacic acid with

35 two moles of tetraethylene glycol and two moles of 2-ethylhexanoic acid.



5 Esters useful as synthetic oils also include those made fromC5 to Cl12
nonocar boxyl i ¢ aci ds and pol yol s and pol yol ethers such as neopentyl

gl ycol, wobnet/eyl ol propane, pentaerythritol, dipentaerythetrwsdlocand
trrpentaerythrrtol Unrefined, refined and rerefined oils (and m xtures of
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directly attached to the remainder |l ecul e havi ng
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include: 30 Yuth reydmedasinoaresilbs khbwardsSreclamakd ios reptocBéiatli dils( gnd oftedl Ky
or al kenyl), subst |gfthitgent s, and

aromator. ) rF G ioathl Frfefa o AR pirefied BFenP bt Pelbuitfhint o
as well as cayldlmbbmabé@wntpecnmstmherer nthe ring is conpleted through

anot herpypportion ofyd glggﬂﬁgllc%gllrﬁlcgﬁgg subdtfBetdP5! 'v\te'ﬂea]sl}ﬁtytl ngglteﬁ] tée%r- m a

ring); 35 (2) substrt on su trtuents tuents
cont ai ni ng r¥&#ly described as hydrocarbon -based”. The meaning of the term hydrocar—

bon-based” as used herein is apparent from the following detailed discussion
of “hydrocarbon-based substituent.” -
As used herein, the terms “hydrocarbon-based substituent,” "hydrocarbyl

25 substituent" or "hydrocarbyl group," which are used synonymously, are used in their

~ordinary sense, which is well-known to those skilled in the art. Specifically, any of
these terms refers to a group having a carbon atom directly attached to the remainder
of the molecule and having predominantly hydrocarbon character. Examples of
hydrocarbyl groups include:

30 - (1) hydrocarbon substituents, that is, aliphatic (e g., alkyl or alkenyl), alicy-
clic (e.g., cycloalkyl, cycloalkenyl) substituents, and aromatic-, aliphatic-, and alicy-
clic-substituted aromatic substituents, as well as cyclic substituents wherein the ring
is completed through another portion of the molecule (e.g., two substituents together
form a ring);

35 (2) substituted hydrocarbon substituents, that is, substituents containing non-
hydrocarbon groups which, in the context of this invention, do not alter the predomi-



hydr ocar bon groups which, in the context of this invention, do not alter
the predom WO 01/74751 PCT/ USO1/ 06224 6 nantly hydrocarbon substituent
(e.g., havoo(especially chloro and fluoro), hydroxy, al kpeyUSemmwenpt o,

al kyl mercapto, nitro, nitroso, and sul foxy); (3) hetero substituents, that
i's, substituents which, while having a p¥edom - nantly hydrocarbon '
character, in the context of this invention, contain other than 5 carbon
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sul fur, oxy as$S1nS ' I yl,
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usually, substantially saturated hydrocarbon. As used in this specification and
the appended claims, the word “lower” denotes substituents or groups con-
taining up to seven carbon atoms; for example, lower alkoxy, lower alkyl,
lower alkenyl, lower aliphatic aldehyde.
20 (A) The Saligenin Derivative
The saligenin derivative of the present invention can be represented by

the formula

OM
X LY

o5 O 17

Rlp - R' - "

25 where M is hydrogen, ammonium, or a valence of a metal ion, and the identity,
description, and amounts of other symbols are as described below. Generally
speaking if M is a metal it is not particularly limited but can be, for instance,
an alkali metal such as lithium, sodium, or potassium; an alkaline earth metal

- such as magnesium, calcium, or barium; and other metals such as copper, zinc,

30 and tin, or mixtures thereof. Ammonium ions can be the unsubstituted ammo-



30 and tin, or mxtures thereof. Ammoniumions can be the unsubstituted
ammo WO 01/ 74751 PCT/ US01/ 06224 7 niumion, NH4' or amne ions in which one
or nore oWovhes7kydr ogens are re- placed by hydrocarbyl grpapssoiReedser ably M
is calciumor magnesium nost preferably nagnesium The preferred
magnesi um salt can be represented nore particularly by the formula Q' M)n
AQM)n RL P Xmln this enbodinent, (M) represents a valence of a

magnesi umion. (Qher va- lences of the normally divalent My ion, not

shown, can be satisfied by other anions 10 or by association with
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the M is E)?&Ie?ac:%ingé Eiu hat is, to forman unneutralized phenolic -OH
group. The “average Vv MGe or n in the conposition overall is typically 0.1
to 1.0. That is, hierefarras magaesivpr wdiepars by rppreseniet ynere B@ﬁﬁugﬂé’l‘%’
neutral ized (pRegdigsiiym salt, a 15 value of 1.0 corresponding to conplete
neutralization of each site by the diva- lent My ion. The conpound contai ns
one aromatic ring or a nultiplicity of aromatic rings |linked by "Y"
groups, and also "X' groups. GMgy "n can be&Mk)} o 10, this neans that the

nunmber of such rings w |l Iy bp 1 to 31, althqugh it is to be
under stood that the uppe A critiqgal _20 vari abl e.
Preferably mis 2 to 9, flerably 3 Z1d 6X1f inis 1 or
greater, then one of the pq can| be of tlhe rings contain at
| east one Rl substituent, eh_¥s a hydr | grqup, preferably an
al kyl group, containing 14,00 carboph at ofiey~" prefergb 7 to 28 carbon

atons, nore preferably 9 for18 car bon'atorl%lp OF 25 course it is understood
that RL will normally conprise a m xture of various chain |engths, so that

the foregoi ng tpurdighSdinient, (METRPr¥sehPh SaRAke 8Na %Y%h_esiﬁﬁeioﬁ.ur(@@rﬁerﬁzfa— car bon
atons in th eRl 8@%%@ er e%vgﬁ ajg)e). RSL}? can be |tir§§gc§ orotbr%n.%hed.
_Each ring i neReOkt Ay Ghvelenh Meionsieushior. G be eptisied by othgr aniopych Ry
gr oups 10 hatoribs, aspodi&ida, with additonal3}Q~ fogtiohaljpy oélthey sdme anddditionalsatie
genin derivatives.) Each n is independently O or 1, provided that when n is O, the
Mg is replaced by H, that is, to form an unneutralized phenolic —OH group. The
average value of n in the composition overall is typically 0.1 to 1.0. That is,
the structure represents a partially or completely neutralized magnesium salt, a
15 value of 1.0 corresponding to complete neutralization of each site by the diva-
lent Mg ion. The compound contains one aromatic ring or a multiplicity of
aromatic rings linked by “Y” groups, and also “X” groups. Since “m” can be
0 to 10, this means that the number of such rings will typically be 1 to 11,
although it is to be understood that the upper limit of “m” is not a critical
20  variable. Preferably m is 2 to 9, more preferably 3to 8 or4to 6. If m is 1 or
greater, then one of the X groups can be -H.

Most of the rings contain at least one R substituent, which is a hydro-
carbyl group, preferébly an alkyl group, containing 1 to 60 carbon atoms,
preferably 7 to 28 carbon -atoms, more preferably 9 to 18 carbon atoms. Of

25 course it is understood that R' will normally comprise a mixture of various
chain lengths, so that the foregoing numbers will normally represent an aver-
age number of carbon atoms in the R' groups (number average). R' can be
linear or branched. Each ring in the structure will be substituted with O, 1, 2,
or 3 such R! groups (that is, pis 0, 1, 2, or 3), most typically 1, and of course

30  different rings in a given molecule may contain different numbers of such

substituents. At least one aromatic ring in the molecule must contain at least



30 different rings in a given nolecule may contain different nunbers of
such substituents. At |east one aromatic ring in the nolecule nust contain
at | east woo014734751 PCT/ US01/ 06224 8 one R group, and thetwstiale2aunber of
carbon atons in all the R groups in th% nol ecul e should be at |east 7,
preferably at least 1.2. In the above structure the X and Y groups may be,
seen as groups de- rived from fornmal dehyde or a fornmal dehyde source, by
condensative reaction '5 with the aromatic nol ecule. Wile various species

of X and Y gpy Rbeonglﬁsﬁﬂf th'e%ia'l‘%uﬁgal E%F'c%bdn”atghﬁ%%'aﬂ%hetﬂ“eg&%?ﬁé
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for the ethgr gl H{S’{‘%,‘”mes Hen, Eﬂéséoxﬁﬁlon%&réﬁ%gﬁ% c{n?mﬁmstlﬁ'g )f feﬁe@ Of two

carbon atons, in order to arrive at a correct

amount of t Faldelydechungrionaifyhand coF0 (orpeymethyl furstignakhiy; ﬁlm@lmﬁluti es

of the persef Tonrhéskst ns Bﬁ:saéémbnkﬁhgaypra%emﬁg g léﬁ‘tbrlc?ée?;ax?dl | east
nol e

in part - conpri se | east 1
per cent of fq:lg &Czﬁdrz‘?hﬁ Uﬂge) Eﬁkﬁ‘f n%b‘f%/mtoi?é an@?—\@t db%secﬁﬂ‘?ﬁ’rqss@ D0 to
60 nol d0per sanpleost theeabévandat¥riagcaups derdniined bpr'&/ ECaNIMR 25 dagh4dfirnol e

percent of BQI? &%dal@ﬂirgéﬁggﬁﬁgm %Qs landlzélpﬁ)étWe e%??nqn%néﬁq éro'd%cgé l(? gst In

part -CH2OH an ercent“'sf the X
and Y groupdinciiyefsgedl y (Mhet @lgn®0 fcnbltbe p@heedtnlﬁgex h@PMO&H@z -Ymyispulps. | n

an enbodi MepgrbteMibe ha&bféerfb@rbfzt‘%\rcpcar\ﬁohsaté’ihsl £081det o BAite aChikor@ld such
- CH2- groups conpri se 55 nol e percent of th X and Y groups, 5

2
preferably S3cpigtion %F}E’ B’é’ll%fe?fflo'b‘?t ?%éhlk THRAGTig. gr‘%’&bsa CPFegiRn hervell
ermbodi ment  Wiihsn die hlsidisies bﬂtmapdrsoﬂ—laﬂwzn t}am@lrtsuch - CH20CH2- gr oups

i 5 to 20 I t 10 t
(1:grrpmr): Zeper cgnt {émtrﬁg R gﬁ%nl?gé} g X l‘f’hag 1?%#:&8&8@ a@&n?r@{ 8 a{; ari oug
X and Y gr ogpsipdepenpisset at Bastei0, B orai i recdeeprrcont athénecXnatid Yogsoupss.
synthesi s op éfgtedbﬁ'fltl?&ud? (9] r‘r‘g YSe to 'Otllngfés é#?,@ma&P thgnd gH2 OCH2-

groups IS re ativ are to the other g oups ana 1Is reasonably
constant at gmtanﬂsn@r@ Eerﬂhlé 25dp ol percent of the X and ¥ groups.

20 In another embodiment, X is at least in part -CH;OH and such -CH,0OH
groups comprise 10 to 50 mole percent of the X and Y groups, preferably 15 to
30 mole percent of the X and Y groups.
In an embodiment in which m is non-zero, Y is at least in part -CH;-
and such -CH,- groups comprise 25 to 55 mole percent of the X and Y groups,
25 preferably 32 to 45 mole percent of the X and Y groups.
In another embodiment Y is at least in part -CH;OCH,- and such
-CH,0CH,;- groups comprise 5 to 20 mole percent of the X and Y groups, and
preferably 10 to 16 mole percent of the X and Y groups.
The relative amounts of the various X and Y groups depends to a cer-
30 tain extent on the conditions of synthesis of the molecules. Under many con-
ditions the amount of —-CH,OCH,- groups is relatively small compared to the
other groups and is reasonably constant at about 13 to 17 mole percent. Ig-
noring the amount of such ether groups and focusing on the relative amounts
of the —~CHO, -CH;0H, and —CH;- groups, it has been found that particularly
35  preferred compositions have the following relative .amounts of these three



noring the anmount of such ether groups and focusing on the relative anmounts
of the -CHO -CH2OH, and -CH2- groups, it has been found that particularly
35 prefewedi/zgapositi ons have the follow ng rel ati ve anopatr/asafostiiese
three WO 01/ 74751 PCT/ USO1/ 06224 9 5 groups, the total of such amounts in
each case being normalized to equal 100% -CHO : 15-100 % preferably 20-60
% nost preferably 25-50 % -CH2CH : 0-54 % 44 4 - 46 %1610-40 % -CH2-: 0-64
% 61 18-64 %1420-60 % Alternatively preferred proportions can be taken from

the triangul ar co Fi
vertex L pegreulinBe Jofadrgiotudh ST E e fent Boacarndomt To Al AT
functional i tifPOfmor mal i zed as above), vertex H represents a conposition

cont ai ni ng 100% hydr oxynet hyl functionality, and vertex M represents a
conposi tion containing 100% et hyl ene functionality q%ener ally preferred
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designated "C. " 2zonpar a rposes | ocated in
right corner of the triangle repr esents a typical (conparative)
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product. The a oun cﬁ era siums
20 i ndeed, tiva Gpgpahsiows lmﬁwgulurﬁidbm getape Vwr@pe{r éﬁnrewnésratcﬁem-

condensgy @tt%p@émhﬁmbgetoe%egdérryd*aefuhamratﬁyltnérmaq&eu%Ia@gvtme@teﬁIH ed
rati os of X and onent.s descr.i bedlﬁ(g(? Qlﬁqr After reparation of . the
(o]
h

conpound, tﬁspr%entrr@ta Mpotlige GU}igHE gumethy! fupctionality, apd
ammoni um i f vdesk erreprSentsrwmnm@etthdScc)nta'hmgnmmrmefhylt@ner ﬁmstmnalﬁdye

conposi tion Js GoANRCLElLZE gr?%u Yot dobalifgh V& e %es'éni' edich ¥11- O
preferably > 204 Pt%00 nore pre f'(b 5 d’ée whi ¢
correspond twitlge- tmGO%eaZ'ﬂbS@')gnM@i 969, more GOeiR0% cmemqsamWSafalbmtiyn M})e Si nce
My is npymalty, aeﬂgmt&nt}a b Ohd mighga@raeﬁtaaé srtr)onst faif VRiRAGRe! dr€a

hydr oxy gr mﬁo se tLwo hydrox ups na sane or on
different molesieapied "G F%C%raréﬁtsr PHIROsEY, e?s%ott(nérp%tfei in fred ovsaTiERt es 30
that the hydoexet Friaepsastle rb@eserttbartyptwp{oehqjaxfatma;tdo@ipo&ﬁ@bxbyf Mgohons.
Al - ternativel % N il 8 YoJof atned th one phenolic anion
and an ion ‘6" g‘ﬁagtcr? ?% Qﬁg?lméasl %@JF%%&P t| on or carbonate ion
(C031 while The above-described compound is prcferably a magnesium salt and,
20 indeed, the presence of magnesium during the preparation of the condensed
product is believed to be important in achieving the desired ratios of X and Y
components described above. (After preparation of the compound, the Mg
metal can be replaced by hydrogen, other metals, or ammonium if desired, by
known methods.) The number of Mg ions in the composition is characterized
25 by an average value of “n” of 0.1 to 1.0, preferably 0.2 or 0.4 to 0.9, and more
preferably 0.6 to 0.8, which correspond to 20-100%, 20 or 40-90%, or 60-80%
neutralization by Mg. Since Mg is normally a divalent ion, it can neutralize up
to two phenolic hydroxy groups. Those two hydroxy groups may be on the
same or on different molecules. If the value of n is less than 1.0, this indicates
30 that the hydroxy groups are less than completely neutralized by Mg ions. Al-
ternatively, each Mg ion could be associated with one phenolic anion and an
ion of another type such as a hydroxy (OH") ion or carbonate ion (CO37), while
still providing an n value of 1.0. The specification that the average value of n
is 0.1 to 1.0 is not directly applicable to overbased versions of this material
35 (described below and also a part of the present invention) in which an excess
of Mg or another cation can be present. It should be understood that, even in



still providing an n value of 1.0. The specification that the average val ue
of n is 0.1to 1.0'is not directly applicable to overbased versi ons of
this mat av@al/76351 (descri bed bel ow and al so a part of the pergsoosezzventi on)
in which an excess of M or another cation can be present. It should be
under st ood that, even in WD 01/74751 PG US01/ 06224 10 an over based
material, sone fraction of the phenolic OH groups nay not- have reacted

wi th the magnesi um and may retain the OH structure. i s understood that
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t ex Cc
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The above- descrl onant
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of  foral d%m@eaafegsdmer&egbmlm dRa0f HRMRESAUMBYEE B 4R P gﬁﬁcle&acti ve
conditions, I n the presenc a catal ytic amunt  of a stron ase
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det ai | u. t ent 77, 8 F deh t

ko se webls Rhahmneimi: SF e PROAGTRIET AT In db & ST et BanghE PRE) udes
par af or nal detefamply nombxahbpf tHeoX rgabups iartbe aboveabtrudorescan\benitence,

par af orygal dehyde g alag% %%Ecﬁ%ed%é%ﬂlﬁeﬁ%ﬁ b BrdfatA bAEOMBIMnSE Frlfol

substituted phenol )
substituted by the above-described R" group with formaldehyde or a source of

formaldehyde and magnesium oxide or magnesium hydroxide under reactive
conditions, in the presence of a catalytic amount of a strong base.

Substituted phenols, and alkyl-substituted phenols in particular, are

25 well known items of commerce. Alkylated phenols are described in greater
detail in U.S. Patent 2,777,874.

Formaldehyde and its equivalents are likewise well known. Common
reactive equivalents of formaldehyde includes paraformaldehyde, trixoane,
formalin and methal. For convenience, paraformaldehyde is preferred.

30 The relative molar amounts of the substituted phenol and the formalde-
hyde can be important in providing products with the desired structure and
properties. It is preferred that the substituted phenol and formaldehyde are
reacted in equivalent ratios of 1:1 to 1:3 or 1.:4, more preferably 1:1.1 to 1:2.9
or 1:1.4 to 1:2.6, and still more preferably 1:1.7 to 1:2.3. Thus under preferred |

35 conditions there will be about a 2:1 equivalent ratio of formaldehyde. (One



hyde can be inportant in providing products with the desired structure and
properties. It is preferred that the substituted phenol and fornal dehyde
are reawwedi//41sequi valent ratios of 1:1 to 1:3 or 1:4, nperURNaferdabl y
1:1.1to0 1:2.9 or 1:1.4to 1:2.6, and still nore preferably 1:1.7 to

1: 2. 3. Thus under preferred 35 conditi odd there will be about a 2:1

~equi valent ratio of fornmal dehyde. (One WO 01/ 74751 PCT/ USO1/ 06224 11

equi val ent of forrral dehyde is considered to correspond to one H2CO unit;

one equival ?@E o Nt o Z’Eﬁ%ald@ A&l & rsﬁgrdggtobgorg’& ofigh& o‘ﬂ&| r&ﬂﬁ"ﬁlmt) o-xwe

strong base um hydr oxi ass um nydr ox- and
can be suppleiQQbVﬁlwtaﬁPé)qu‘éld@§0§§)lldﬁtqddi@ begonph@o @fcmoéén be conduct ed by

comnbi ni ng t he abOMfé gﬁ@ﬂgmswﬁs belfdtab BN s G BMORY drak RieaD Ybias ShnTRGARXL UM
oxi de or aea hydr oxi h heati ng and stirring. A diluent such as
oi |

m ner al R Jup@ F 6? AN @GHeYE SR ded to provide for suitable
mobi [ ity5 of the cntmmeeﬁss:anm adidiutiedr®y combinvienthesdbolve a®neponahsohidh can

be incl uded |f , al h h it ] el jeve 0 th t nmay
proceed mor & ef &?% f(l%loﬁ% Elﬁ’g rgﬁé%‘l’nsz%lgo{“)%@éd? 'i}l?)argtélfghm (%%98%' ol
reaction carhebeng@ndwmmg atA dooent siphersaminaraloeil Oprtélﬂ@‘r@lblllqnt @l cal bght | 'y

el evated tenpenatyis bng%*@leai%r%ﬁlt%gﬁ%oﬁﬂltiy%heoéoﬁ?oﬂ&f?? &ﬁ‘daddﬂfxorﬁ@urﬁe
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20 Reaction un erred conditions esc ove
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To a 5-L, 4-necC stirrer
t her mowel |, 1aA80tefPOSC.auntiea®erl 20tthd 456C1 owi ng are charged: 670 g dil uent

oi | 20 Reaction under the preferred conditions described above leads to a
product which has a relatively high content of -CHO substituent groups, that
is, 10%, 12%, 15%, or greater. Such materials, when used as detergents in
lubricating compositions, exhibit good upper piston cleanliness performance,

- low Cu/Pb corrosion, and good compatibility with seals. Use of metals other

25 than magnesium in the synthesis typically leads to a reduction in the content of
—CHO substituent groups.

Example 1.

To a 5-L, 4-necked round bottom flask equipped with stirrer, stopper,

thermowell, and reflux condenser, the following are charged: 670 g diluent oil

30 (mineral oil), 1000 g dodecyl phenol, and a solution of 3 g NaOH in 40 g wa-

ter. The mixture is heated to 35°C. with stirring (350 r.p.m.). When 35°C is

attained, 252 g of paraformaldehyde (90%) are added to the mixture and stir-

ring is continued. After 5 minutes, 5 g of MgO and 102 g of additional diluent

oil are added. The mixture is heated to 79°C and held at temperature for 30

35 minutes. A second increment of 58 g MgO is added and the batch further

heated and maintained at 95-100°C for 1 hour. Thereafter the mixture is



30 (mneral oil), 1000 g dodecyl phenol, and a solution of 3 g NaOH in 40 g
wa ter. The mixture is heated to 35C. with stirring (350 r.p.m). Wen 35C
is attawedy/7€252 g of paraformal dehyde (90% are added tPBCTAS0mM6z14ur e and

stir- ring is continued. After 5 mnutes, 5 g of MgO and 102 g of

addi tional diluent oil are added. The r‘r?xture is heated to 79C and hel d at
tenperature for 30 35 mnutes. A second increnment of 58 g MJO i s added and

the batch further heated and naintained at 95-100C for 1 hour. Thereafter

th i xt 0 7 / 1 | f
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and isolatio atlon he resulting product is analyzed and
determned to coftiPle2 (GmepagtaYehyde functionality. The materi al
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par af or mal - nekédybheate @0/ hear as wdldied theoothdrbomatinguagen@naremowniinghd &t and
continugd. Afd &faiabl ¥immercially. Typically the saligenin derivative is heated with boric
acid at 50-100°C or 100-150°C.
Example 3 (comparative — prepared without strong base)
To a 5-L, 4-necked round bottom flask equipped with stirrer, stopper,
thermowell, and reflux condenser, the following are charged: 670 g diluent oil
25 (mineral oil), 1000 g dodecyl phenol, and 40 g water. The mixture is heated to
35°C with stirring (350 r.p.m.). When 35°C is éttained, 170 g of paraformal-
dehyde (90%) are added to the mixture and stirring is continued. After 5 min-
utes, 5 g of MgO and 102 g of additional diluent oil are added. The mixture is
heated to 79°C and held at temperature for 30 minutes. A second increment of
30 58 g MgO is added and the batch further heated and maintained at 95-100°C
for 1 hour. After the 1 hour hold, 252 g diluent oil is added. Thereafter the
mixture is heated to 150°C under a flow of nitrogen at 28 L/hr (1.0 std. ft*/hr.),
held 1 hour, and then filtered. ‘
The resulting product is analyzed and contains 0.4% by weight magne-
35 sium and has a Total Base Number (TBN) of 22. Analysis of the product by
1D and 2D 'H/"?C NMR reveals an aldehyde content of 6 mole %, a methylene



utes, 5 g of MJO and 102 g of additional diluent oil are added. The m xture
is heated to 79C and held at tenperature for 30 m nutes. A second

i ncrenmentwoh1/30568 g MJO i s added and the batch further heat/@doizse2s

mai nt ai ned at 95-100C for 1 hour. Afte; the 1 hour hold, 252 g diluent oil
is added. Thereafter the mixture is helded to 150C under a flow of
nitrogen at 28 L/hr (1.0 std. ft3/hr.), held 1 hour, and then filtered.
The resulting product is analyzed and contains 0.4% by wei ght magne- 35

si um and ha%rlagéf Qba{en5%$%8wme% (aIBé\ILeIOBnage chnahy s 2 1%1(4 b a%ogiugl by
1D and 2D 1H/ 13C NMWR reveal s an Fed ehyde content of 6 nole % a nethyl ene

WO 01/ 74751 9ppmeshyl emsent of 4 BPid$e content of 88 nole % an ether bridge
content of 2 nol &¥mpd. a hy- droxynethyl content of 4 nole % Exanple 4

Chermoel | and Aér axcamaeReuroufth Bofe B silipeed b Shered 2808 °
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Of NaOH and 16@%??@5@'1‘3%}{&61 %gﬁ 4 So10684 ??‘ 15% ?ﬁ?sWspﬁﬁﬁghfer 6P19a©§3i39nd

.p.m). Wen tai ne 40% g or nal are added
to the mi xt Hekeranghesmixture jshgafed ook Cnwih stimipg (3% hpﬁm)e é FiMmois

added. The Hgitxindg8e403 glér Ibtaatcﬁﬂlamhmé: (90%) hed Qlddéd t@meefrakwrr@ aharsnfﬁo
minutes. A second mcrege %\ g) 391 g&l thea%atch i s heated
to 80C for HPBorCOnHMFdaf QFrPhB‘m %t r%c’lf ais desl- e FECAMIHET & f or

| hr andOt heheatt eo 70P€ anihieid et iesaferdturd ﬁ:rrém miinees.e Audeicond iperenhgat of s

anal yzed an 0 | %Vin {. a ase
Nunber (TB 3%% &1 ﬂsginlsa togﬂdtar%rh t%ég%&%@aﬁ(@%&g ?ﬁ?i%@eﬁﬂvﬁ]%@
reveal s an aligehgde h@é?@ﬂetﬁt&b"ic ﬂﬁdnh@ﬁ) f% 1hr ﬂeﬂnwreaﬁwet}mmg@rmmfént of 7
nole % an getrggr bridge content of 9 nole % and a hydroxynet hyl content

of 68 nole % %n‘ple 5.. Borated materi al c?IO Sng\/x}? 4- nec ed r ound
bot tom flask equilB5E@SHiPR PEPyGtds anahygpdan CODHR A 1Y Fid Fé‘?*}gﬂ}ﬁ'
condendér, tiuen haldlhawinToal Bachangeber FBNY 060t hAnallyﬁl@difCﬁheqfroEfxarTWe 1,

100 g tol “eT§5 ad‘QDl’]H/ﬂ%gN'ﬁEOév%% %8 al)g% d%pco%t heal @0 }%ehggs

stirring at m’ and mai nt SPatur'e "
Thereafter Bh@bmdgtmoatﬂrs dichtmade t%, aDeGeartdidas| @bracntt@fr’rﬁsnaku%e andra 2-4 25

hours. The H&r&ﬁo‘i&ﬂ]eitl%d%tome%%?69%(‘/19'9@?i les for 1 hour at a pressure of 2.7
kPa
Example 5. Borated material.

20 To a 5-L, 4-necked round bottom flask equipped with stirrer, stopper,
thermowell, and reflux condenser, the following are charged: 356 g of the
product of Example 1, 100 g toluene, and 11.4 g H3BO3. The mixture is heated
to 80°C with stirring at 350 r.p.m. and maintained at temperature for 30 min-
utes. Thereafter the mixture is heated to 100°C and held at temperature for 2-4

25 hours. The mixture is stripped of volatiles for 1 hour at a pressure of 2.7 kPa
(20 torr) at 120°C and then filtered.

The resulting product is analyzed and contains 1.4% by weight magne-
sium, 0.3% bvaeight boron, and has a Total Base Number (TBN) of 63.
Analysis of the product by 1D and 2D 'H/'>C NMR reveals an aldehyde con-

30 tent of 27 mole %, a methylene bridge content of 38 mole %, an ether bridge
content of 13 mole %, and a hydroxymethyl content of 22 mole %.

The material can also be overbased. Overbased salts of organic acids
are widely known to those of skill in the art and generally include metal salts
wherein the amount of metal present in them exceeds the stoichiometric

35 amount. Such salts are said to have conversion levels in excess of 100% (i.e.,
they comprise more than 100% of the theoretical amount of metal needed to



(20 torr) at 120C and then filtered. The resulting product is analyzed and
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to 15: 115are4U§e@sum?mhé}hﬁa\reah@talahu@é nbhexde@ERNL0:I NVEYSit Ay, sal@\Hakbased,
the stoichi-_onetri Cfﬁlflo')é xlosﬁzs met can be magnesiumor it can be anot her
i

metal or a ‘A$ KRS areTH%e asical ly reacting netal conpounds used
to make these 20 Whenr bixs achteahblt of ahee presand inveationlikadverbased| kiad stvechart h

met al COWO%% %l:al?y ei( &@ mg ?L?:%I nlge nlagﬁ‘edu@ﬁdoxl B cJHB%@' o?l%(éil I:ﬁrd,{J'% f5 anci um
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of Ca, Bp, Miert¥8edbsltddre v3HEIy 88 alkali or alkaline earth metal compound (i.e., the

Group IA, IIA, and IIB metals excluding francium and radium and typically

excluding rubidium, cesium and beryllium), although other basically reacting

metal compounds can be used. Compounds of Ca, Ba, Mg, Na and Li, such as

their hydroxides and alkoxides of lower alkanols are usually used as basic

25 metal compounds in preparing these overbased salts but others can be used as

shown by the prior art referred to herein. Overbased salts containing a mixture

of ions of two or more of these metals or other cations, including mixtures of
alkaline earth metals such as Mg and Ca, can be used in the present invention.

Overbased materials are generally prepared by reacting an acidic mate-

30  rial (typically an inorganic acid or lower carboxylic acid, preferably carbon

dioxide) with a mixture comprising an acidic organic compound, a reaction

medium comprising at least one inert, organic solvent (mineral oil, naphtha,

toluene, xylene, etc.) for said acidic organic material, a stoichiometric excess

of a metal base, and a promoter. The acidic organic compound will, in the

35 present instance, be the above-described saligenin derivative.



t heir hydroxi des and al koxi des of | ower al kanols are usually used as basic
25 metal conpounds in preparing these overbased salts but others can be
used as wehouwm7by the prior art referred to herein. OverbrSPRUSEIcLS
containing a mxture of ions of two or_ nore of these netals or other
cations, including m xtures of al kalinP earth metals such as My and Ca,
can be used in the present invention. Overbased materials are generally
prepared by reacting an acidic mate- 30 rial (typically an inorganic acid
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acidic materials,, however

mall be . used S than
an equi val ent of A ﬂi’éo?}ﬂéeﬁols k3 ?%"%’8}81 %dglt%?%m}% eatHe lggg)r%g}ad o 8f
can be used naaleitedbe bAsior metd ezlompwsalomlsenT b@lpr@nptfms/@cb th/efr@cBM taaft e the
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are diverse and ar e e art cussi on of SU|tab

promot ers i Pateiha. 7, &34&32 695a9 Khtaad 2. 019844 These iusledgptheggigolol @1@“‘904

mgsgl IC %L%ﬁeﬁ&% planbeld, Q»\lzlﬁeﬁi aldp f&ﬂ&:@éktl i Q‘h@raqlc%mioﬂcsproﬂﬂit&’lﬁ lmsladagleé erred.
i noters inc e alkanols o t
such as met ﬁg}ﬁ’é‘lo?s %{ﬂ%&ﬁ? [twe Caé @1 Atqmg Su%‘c? 410} anOL s Cﬁélﬁgn atoms

Ln' xtures of hbhe:&@and?hﬁﬂpfdmnpr anmdtreixsurenof tidsea Phw:ao]u_atpyombters include a
of ‘phenot 5 SPEcBh g EIPSE SRR B BOLPREEORY, nibiPalentt: T bartggiy O pes
2,777,874, asg¢ful degsty phemiBsare dbe yallatleisel Bhen@ﬂﬁj Oﬁdhmtrzm@dtsrf’@ iMUS- tures
of Variﬂys PRIET$7 878, SQTERPIRPh&RAY. octylphenols, and nonylphenols. Mix-
tures of various promoters are sometimes used.
Patents specifically describing techniques for makmg basic salts of
acidic organic compounds - generally include U.S. Patents 2,501,731;
2,616,905; 2,616,911; 2,616,925, 2,777,874; 3,256,186; 3,384,585; 3,365,396; -
25 3,320,162; 3,318,809; 3,488,284, and 3,629,109.
Example 6. Mg saligenin derivative overbased with Ca.
Into a 2 L four-necked flask equipped with stirrer, thermowell, reflux
condenser, and a subsurface tube, is charged 1000 g of the product of Example
. 1 (Mg saligenin derivative in diluent oil), 50 g of a mixture of isobutyl and
30  amyl alcohols, 100 g of methanol, and 74 g of Ca(OH),;. A solution of 1 g
acetic acid in 4 g water is added to the flask and the contents are held, with
stirring, at 44°C for 30 minutes. Carbon dioxide is blown through the mixture
for 1 hour or longer, at 14 L/hr (0.5 std. ft3/hr.) until a direct base number of
15 is obtained. The mixture is heated to 120°C under a nitrogenbﬂow of 28
35 L/br (1.0 std. ft*/hr.) for 1 hour, to strip volatiles. The resulting mixture is
filtered and determined to have a TBN of 142 and to contain 3% Ca and 1.4 %



Patents specifically describing techniques for naking basic salts of

aci di ¢ organi ¢ conpounds generally include U S. Patents 2,501, 731;

2,616, 905y081/6161 911; 2,616, 925; 2,777,874; 3,256, 186; 3, BBWUSBA6224
3,365,396; 25 3,320,162; 3,318, 809; 3,488, 284; and 3,629, 109. Exanple 6.
My saligenin derivative overbased with . Into a 2 L four-necked fl ask
equi pped with stirrer, thernowell, reflux condenser, and a subsurface
tube, is charged 1000 g of the product of Exanpl e 1 (M saligenin
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mi xt f L/ hr 3Lh til a direct
e oo of " 8la €5 g0 P Siep 84 btk ealipet a8 17 el T chetibidoc’s ' o
nitrogers f| @fvtbé p2(8h®5 of Examiple 0, _‘s‘f)cg off & M1htur§: off asotityloanrd amng! stcohpls,

of 142 and CACITTACH BT hbg i @%’?ﬁ?@ﬂ%ﬁg@?%@%ﬁéf%JE‘?
~wei ght . msmucm%amé%%lg@lm% alld’éﬁ?@@eq uhleq moriare tsyheatabing@ - agd ene
coupl i ng, 1%1{31%41@&1 £QUR bfwureaﬂag 304 bnyed! tenmiod tofGU"@ l maahé hﬁxturgxarml e

7. Into a 3 u cke sk e ed as.in . har d 100
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heated to 7 mal nt ai ne erature then cooled to
60C. To t he benxdigkigle is simiady bioen ghmlghéhmanmurem@ ajdiregt dese nomber of

Car bon di oxijde 15 Bl oWk %%tﬁf)f;é@&ﬁid‘@ ek lérlﬁtrBQén frooss ZQL/ﬁmQ@Etdat 28

L/hr (1.0 stq, ft3/hr.) to direct base nunber of 15. A second i ncrenent

of Ca(CH)2, fifhrjyand @aaa}alé@damde@aﬁmt%rfoa|1ob<frlae T%e Broduchis yilsreshand nr ough
the m xtar e ex@ititsdh TBN obase, Botein®f7% La. anBhE%Ngt UARalySisSlevepRedd %t 120C

d t fl nd t
e o gL il A Pt 2%”6) SBPELHTBIE YR o
234, contali r%mgdﬁ@xyﬁmthiyicfuﬂl%dx@htﬁnal ysis reveals 31% al dehyde
functionality, 10yl NME d E)%%SF@Q%II ﬂg{ﬂqg goupling, and 12 %

hydr oxynet hyl funct| naI|t ased saligenin derivative.
Into a 2-1i tlato afoliter, n@@k@@clfqdaﬂksl@aqﬁlpp tht ﬁl%‘%f thegmowalb reHWE 90n- 1 ef | ux

con- 20 denser, and subsurface tube, is charged 1000 g of the product of example 1, 50
g of a mixture of isobutyl and amyl alcohols, and 63 g MgO. The mixture is
heated, with stirring, to 50°C. A solution of 130 g of stearic acid and 100 g of
dil oil is added. The mixture is-heated to 70°C and held at this temperature for
3 hours. The mixture was cooled to 60°C. To the mixture, 100 g of methanol

25 and 7 g acetic acid are added. Carbon dioxide is blown through the mixture
for over 3 hours at 28 L/hr (0.5 std. ft3/hr) until a direct base number of less
than 5 is obtained for the mixture. The mixture is stripped to 120°C under a
carbon dioxide flow of 28 L/hr (0.5 std. ft*/hr) and held at this temperature for
1 hour under nitrogen flow at 14 L/hr (0.5 std. ft’/hr.). The product is filtered
30 and determined to have a TBN of 130 and to contain 2.8 weight % magnesium.
Analysis reveals 32% aldehyde functionality, 41% methylene coupling, 12%

ether coupling, and 15% hydroxymethyl functionality.
The overbased material can also be borated by reaction with a borating

agent in a known manner, as briefly described above.



20 denser, and subsurface tube, is charged 1000 g of the product of exanple
1, 50 g of a mxture of isobutyl and anyl al cohols, and 63 g MJO. The

m xture iveooheased, with stirring, to 50C. A solution of eEGDU§oIfe25it eari
acid and 100 g of dil oil is added. The m xture is heated to 70C and held
at this tenperature for 3 hours. The mMikture was cooled to 60C. To the

m xture, 100 g of nethanol 25 and 7 g acetic acid are added. Carbon di oxi de
is blown through the m xture for over 3 hours at 28 L/hr (0.5 std. ft3/hr)

until a direct base nmber of less .than 5.Ls. i f L: . Th
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have a TBN o0 contain 2.8 welght % magnesium Analysis reveals
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It can be b glngéesgnﬁgpgﬁggg\%)th the other conponents o;mit can be adéed
afterwards as a {©p-trehspassant, I n anot her enbodi ment, a lubricating oil
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or nore additional conpo ri al g—%%) a nme§ al -over based conposition (other
than described above) (C (D ﬁsdli spegrsant, a netal salt represented by
the formula, S. 7 RBO R9O \Eﬂ

PS— M

and
(E) an antioxidant.
15 (B) The (Other) Metal Overbased Composition
Overbased compositions are well known, and the genéra] process for

preparing overbased compositions has been described in connection with the
preparation of overbased Mg saligenin derivatives, above. The optional other
overbased compositions can be prepared based on a variety of other well
20  known organic acidic materials including sulfonic acids, carboxylic acids
(including substituted salicylic acids), phenols, phosphonic acids, and mixtures
of any two or more of these. These materials and methods for overbasing of
them are well known from numerous U.S. Patents including those mentioned
above in connection with the overbasing of the saligenin derivative and need
25  not be further described in detail. _

Preferred overbased materials include overbased phenates derived from
the reaction of an alkylated phenol, preferably wherein the alkyl group has at
least 6 aliphatic carbon atoms. The phenate is optionally reacted with an alde-
hyde such as formaldehyde or acetaldehyde, or an aldehyde-containing com-

30 pound such as glyoxylic acid, or with a sulfurization agent, or mixtures

thereof, to provide a bridged or linked structure.
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(C) The Dispersant
Dispersants are well known in the field of lubricants and include pri-

marily what are sometimes referred to as “ashless” dispersants because (prior
to mixing in a lubricating composition) they do not contain ash-forming metals
20 and they do not normally contribute any ash forming metals when added to a
lubricant. Dispersants are characterized by a polar group attached to a rela-
tively high molecular weight hydrocarbon chain.
One class of dispersant is Mannich bases. These are materials which
are formed by the condensation of a higher molecular weight, alkyl substituted
25 phenol, an alkylene polyamine, and an aldehyde such as formaldehyde. Such
materials may have the general structure '

OH OH

O O

R

H,-NH-[R*-NH]y-R*-NH-CH,

(including a variety of isomers and the like) and are described in more detail in
U.S. Patent 3,634,515.
30 Another class of dispersant is high molecular weight esters. These

materials are similar to the above-described succinimides except that they may



10 overbased saligenin derivative) by treatment with a borating agent such
as boric acid. Typical conditions include heating the basic netal salt

wi th borivwoorti7ai at 50 to 100C or 100 to 150C, the nunberprof/usquiceal ent s of
boric acid being roughly equal to or |ess than the nunber of eqU|vaIents
of metal in the salt. US. Patent No. 1 929, 650 discl oses borated

conpl exes and their prepa- 15 ration. (C) The Dispersant Dispersants are
well known in the field of lubricants and include pri- marily what are
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20 R‘-CH-& g-CH—Rl
> N-[Rz-NH]X-RZ-N< l\
H,-C C-JZH;
25 -

In the above structure, each R' is independently a hydrocarbyl group,

preferably a polyolefin-derived group having an M. of 500 or 700 to 10,000,

where M. is number average molecular weight. Typically the hydrocarbyl

30 group is an alkyl group, frequently a polyisobutyl group with M: of 500 or 700

to 5000, preferably 1500 or 2000 to 5000. Alternatively expressed, the R'

groups can contain 40 to 500 carbon atoms and preferably 50 to 300 carbon

atoms, preferably aliphatic carbon atoms. The R? are alkenyl groups, com-

monly ethylenyl (C,H4) groups. Such molecules are commonly derived from

35 reaction of an alkenyl acylating agent with a polyamine, and a wide variety of

linkages between the two moieties is possible beside the simple imide struc-

ture shown above, including a variety of amides and quaternary ammonium

salts. Succinimide dispersants are more fully described in U.S. Patent
4,234,435.



10 hydroxy conmpound or, preferably, an am ne containing at |east one
hydrogen attached to a nitrogen atom or a m xture of said hydroxy
conmpound veddi/7€mi ne. The term "succinic acyl ati ng agent"” peT/@sel/dce24a

hydr ocar bon-substituted succinic acid or succinic acid-produci ng conpound.
Such materials typically include hydro@%rbyl-substituted succi ni c acids,
anhydri des, esters (including 15 half esters) and halides. Succinic based
di spersants have a wide variety of chemi cal structures including typically
structures such I I
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such as

R'-(-CH-COOH ), and Rl-(-CH-c? Dy
0
20 , /
H,-COOH H,-CO

in which y represents the number of such succinic groups attached to the R!
group. In one type of dispersant, y = 1. In another type of dispersant, y is

25 greater than 1, preferably greater than 1.3 or greater than 1.4; and most pref-
erably y is equal to or greater than 1.5. Preferably y is 1.4 to 3.5, especially is
1.5 to 3.5 and most especially 1.5 to 2.5. Fractional values of y, of course, can
arise because different specific R! chains may be reacted with different num-
bers of succinic groups.

30 The amines which are reacted with the succinic acylating agents to form
the carboxylic dispersant composition can be monoamines or polyamines. In
either case they will be characterized by formula R*R°NH wherein R* and
R’ are each independently hydrogen, or hydrocarbon, amino-substituted hydro-
carbon, hydroxy-substituted hydrocarbon, alkoxy-substituted hydrocarbon,

35 amino, carbamyl, thiocarbamyl, guanyl, and acylimidoyl groups provided that
only one of R* and R’ is hydrogen. In all cases, therefore, they will be char-
acterized by the presence within their structure of at least one H-N< group.
Therefore, they have at least one primary (i.e., H,N-) or secondary amino (i.e.,
H-N<) group. Examples of monoamines include ethylamine, diethylamine, n-



pol yol efinic nmononmers (usually diolefinic nononers) such as 1, 3-but adi ene,
and i soprene. These ol efin nononers are usually polynerizable termnal 10
ol ef i ns; wdat/747s1 ol efi ns characteri zed by the presence i PCTABIW06314r UCt Ur €
of the group >C=CH2. Relatively small anmounts of non-hydrocarbon
substituents can be included in the po?&olefin, provi ded that such
substituents do not substan- tially interfere wwth formati on of the
substituted succinic acid acylating agents. Each RL group nay contain one

or nore reagtjye gro L8 . : t i ted
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num bers of succinic groups. 30 The am nes which are reacted with the
succinic acyl ating agents to form Athe carbdxylic di spersant conposition
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e e S
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(i.e., _HN<) group. Exanples of npnoam neés include et hlél amne.. .
di et hylam nBTORYIAS 0f12miTS1 MEPADSOIGE2241 31 Eut \ACKHIHIBY e ndHRPFani ne,
al | KI ?lm ne, ldl(ﬁ@bﬂdhiéltmm,trﬁﬂﬁﬁa,nirf;&opﬁlbﬁartyﬂrﬁnimsi, netradthyieyé enteyine,
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princi pal | yHagker leoreologues such as are obtained by condensing two or more of the

above-illustrated alkylene' amines likewise are useful. Tetraethylene pent-

20 amine is particularly useful. ,

The ethylene amines, also referred to as polyethylene polyamines, are
especially useful. They are described in some detail under the heading “Ethyl-
ene Amines” in Encyclopedia of Chemical Technology, Kirk and Othmer, Vol.

5, pp- 898-905, Interscience Publishers, New York (1950). A

25 Hydroxyalkyl-substituted alkylene amines, i.e., alkylene amines having
one or more hydroxyalkyl substituents on the nitrogen atoms, likewise are
useful. Examples of such amines include N-(2-hydroxyethyl)ethylene diamine,
N,N"-bis(2-hydroxy-ethyl)-ethylene diamine, 1-(2-hydroxyethyl)piperazine,
monohydroxypropyl)-piperazine, di-hydroxypropy-substituted tetraethylene

30 pentamine, N-(3-hydroxypropyl)-tetra-methylene diamine, and 2-heptadecyl-1-
(2-hydroxyethyl)-imidazoline. ' _

Higher homologues, such as are obtained by condensation of the above-
illustrated alkylene amines or hydroxy alkyl-substituted alkylene amines
through amino radicals or through hydroxy radicals, are likewise useful.

35 _ The carboxylic dispersant composition (C), obtained by reaction of the
succinic acid-producing compounds and the amines described above, may be

amine salts, amides, imides, imidazolines as well as mixtures thereof. To



5 am nes conformng, for the nost part, to the formula A - N (al kylene-N)t
-HA Awereint is an integer preferably less than 10, Ais a hydrogen
group or vwo ol/@7kydr ocar byl group preferably having up to BOTWsswN4at ons,
and the al kylene group is preferably an_al kyl ene group having | ess than 8
carbon atons. The al kyl ene am nes i ncl e princi pally nethyl ene am nes,
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anm nes are heate
sitions oOf the present invention by reaction of succinic acid-producing com-

20 pounds and amines are included in, for example, U.S. Pat. Nos. 3,172,892;
3,219,666; 3,272,746; and 4,234,435.

The dispersants may be borated in much the same way as the saligenin
derivative or the other overbased material, described above. The dispersants
may also be treated by reaction with maleic anhydride as described in PCT

25 application US99/23940 filed 13 October 1999.
(C) The Metal Salt of a Phosphorus Acid
Metal salts of the formula

ol
P—S
4

RO
- —'n

— M

30 wherein R® and R® are independently hydrocarbyl groups containing 3 to 30 carbon
atoms are readily obtainable by the reaction of phosphorus pentasulfide (P,S3) and



ally in the presence of a normally liquid, substantially inert organic
liquid solvent/diluent at an el evated tenperature, generally in the range
of 80C umwoo1/a475he deconposition point of the m xture or PORUSIIOEABH ;
typically 100C to 300C. The succinic acylating agent and the am ne (or -
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The R® and R® groups are independently hydrocarbyl groups that are prefera-
bly free from acetylenic and usually also from ethylenic unsaturation. They are
typically alkyl, cycloalkyl, aralkyl or alkaryl group and have 3 to 20 carbon atoms,
preferably 3 to 16 carbon atoms and most prefcrably up to 13 carbon atoms, e.g., 3 to

20 12 carbon atoms. The alcohol which reacts to provide the R® and R’ groups can be a
mixture of a secondary alcohol and a primary alcohol, for instance, preferably a
mixture of isopropanol and 4-methyl-2-pentanol.

Such materials are often referred to as zinc dialkyldithiophosphates or simply
zinc dithiophosphates. They are well known and readily available to those skilled in

25  the art of lubricant formulation.

The amount of the metal salt of a phosphorus acid in a completely formulated
lubricant, if present, will typically be 0.1 to 4 percent by weight, preferably 0.5 to 2
percent by weight, and more preferably 0.75 to 1.25 percent by weight. Its concen-
tration in a concentrate will be correspondingly increased, to, e.g., 5 to 20 weight

30  percent.



R70 The reaction involves mxing at a tenperature of 20C to 200C, four

nol es of an al cohol or a phenol with one nole of phosphorus pentasul fide.
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e.g., 3 to SPWD dn Pudg gnyariefyed aFl&"dWG WREh! R51BICoM et he RS
and R9 gr ouposphdsbifurizedTiexpericd, ofilfdrisel esenl wrahavhaminey] @ndphindared

al cohol, for tance, preferably a m xture of isopropanol and

4- rrethyl 2 lé‘?ﬂi Such materials are often referred to as zinc

di al kyl di t hi ophoésphmtaés apring areplypicaly of tg fariopaosphat es. They are wel |
known and readily available to those skijfjpgd in 25 the art of |ubricant
formul ation. The anmount of the nmetal salf of a phosphorus acid in a
conpletely fornmulated |lubricant, if present, will typically be 0.1 to 4
percent by weight, preferably 0.5 to dy wei ght, and nore
preferably 0.75 to 1.25 percent by iQ s‘toncen- tration in a
concentrate will be correspondingly i s d to, e.g., 5to 20 wight 30
percent. WD 01/ 74751 PCT/ US01/ 06224 he Antioxidant In a further
enbodi ment, the lubricating oil conpositfon may al so con- tain an

anti oxi dant. Anti oxi dants for use in lubricant conpositions are well known
and include,a ' LN [ ulLf i §8San P
phosphosul fu I zed el)ré aeéu ?Hﬁ\?du(r)% g@?‘%n@ %‘Jrogg Sgrg(s)t@rrég?#gggrﬁgnes cil

hi nder 48 pRer%fF sndmeeﬁmtikamﬁéear@ ary pikyhIgr QU FoRBIIRG nig &% rqlam)n
atoms. Preferably R’ is a phenyl group substituted by R’ and R® and R’ are

alkyl groups containing from 4 to 20 carbon atoms. In one embodiment the
antioxidant can be an alkylated diphenylamine such as nonylated diphenyla-

mine of the formula

Hindered phenol antixoidants are typically alkyl phenols of the formula

15

H

O/ RY,

wherein R* is an alkyl group containing 1 up to 24 carbon atoms and a is an
20  integer of 1 to 5. Preferably R* contains 4 to 18 carbon atoms and most pref-
erably from 4 to 12 carbon atoms. R* may be either straight chained or
branched chained; branched chained is generally preferred. The preferred



wherein R5 is a phenyl group or a phenyl group substituted by R7, and R6
and 10 R7 are independently a hydrogen or an al kyl group containing 1 to
24 carbowa@bomssi Preferably R5 is a phenyl group substitupedubyr/deZ2z4and R6
and R7 are alkyl groups containing from4 to 20 carbon atons. In one
enbodi nent the antioxidant can be an aPRyl ated di phenyl ami ne such as

nonyl at ed di phenyla- mne of the fornula )_ 1~ O -C9H19 15 Hi ndered phenol
anti xoidants are typically alkyl phenols of the fornmula OH wherein R4 is an

al kyl group containi.n up,to,24 carhon ato nd._ a.] n ,2Q i r of 1
to 5. Pref ervﬁg‘f RE lé%ﬁt]laﬁdg% aﬂdt‘%"siar%g\%@& tgl%oﬁ% pgﬁtécurﬁr%@?” %’r gféfg%aa y from
4 to 12 car sbe mpiconkis R4butyy shbswefutdrephsnolacepipinihgihed Dri-buwsyhgeowns.

chai ned; br - [ N ed.ithe e [ 74751
T USOL/ 06000 58 1 Ayt f o R o R L o L e 3
parti cul ar | ytericallphingsra®i v  t he phenol is a butyl substituted phenol
containing 2 or 3 t-butyl groups. V\henf_aI is 2, the t-butyl groups occupy
the 2,6-position, that is, the phenol if ically hindered: 5 A
particularly preferred antioxidas i s _a~hi ndrr'ed, ester-substituted phenol
such as one represented by the f 3 HO-~ () > CH2CH2CCOR
t-al kyl and nore preferably 10 C(CHJ3) efein R3 is a straight chain or
branched chai n al kyl group contai ni ng
to 8 2to 6, or 4 to 8 carbon atons and”nore pref 15 erably 4 or 8 carbon
atons. R3 is desirably a 2-ethyl hexyl group or an n-butyl group. Hi ndered,

ester-substituted phenols can_ be prepared b¥1' heatjng a 2, 6-
A particularly preferred antioxidant is a hindered, €ster-substituted phenol

such as one represented by the formula

t-alkyl
[

HO CH,CH,COR

t-alkyl
and more preferably
10

C(CHa),

HO CH,CH,COR?
C(CH,);

wherein R*is a straight chain or branched chain alkyl group containing 2 to 22
carbon atoms, preferably 2 to 8, 2 to 6, or 4 to 8 carbon atoms and more pref-

15 erably 4 or 8 carbon atoms. R? is desirably a 2-ethylhexyl group or an n-butyl
group.

Hindered, ester-substituted phenols can be prepared by heating a 2,6-
dialkylphenol with an acrylate ester under base catalysis conditions, such as
aqueous KOH.

20. Example 9. To a 5-L round-bottomed 4-necked flask, equipped with a
mechanical stirrer, thermal probe, and reflux condenser equipped for distillate
removal, is charged 2619 g 2,6-di-t-butylphenol and 17.7 g potassium hydrox-



di al kyl phenol with an acrylate ester under base catal ysis conditions, such
as aqueous KOH. 20, Exanple 9. To a 5-L round-bottonmed 4-necked fl ask,
equi pped w vh74s1 mechani cal stirrer, thermal probe, and re€twRowwenenser
equi pped for distillate renoval, is charged 2619 g 2,6-di-t-butyl phenol
and 17.7 g potassium hydrox WO 01/ 7475120PCT/ USO1/ 06224 26 i de (techni cal
grade). The reaction mxture is heated to 135C over 35 m nutes and

mai nt ai ned at tenperature for 2 hours, ‘renmoving 9.7 g aqueous distillate.

To Lhe 1 eactd on Mt Gads) THE! ga%@lomﬁ&tgre%t@égteﬁcg AR By Aer the

course of 9 rature 1s nai 025
hours, or usndmantiyesd at Wnemwm@n 3 havsaremowaef Ur'thequasardjetild aﬁy

observing peais &Tactl&? Iﬁ&@ur%% &Redda 1466 thBuifil XcHibtel §r(ff)h\?i§69%‘ijer19?e g of a
MySi &4 adsor bent, g filter aid and stirring is ont]e,i&gg?for 2 hours,
h

while r ervaﬂEfSCP 1 % Uél‘n“é‘f"ist | dhe temperatyrg: igrwajdaippd (&, Buigh to
addi ti orsal hbhltseror ainth] a]ih};rstsomamﬂrirlednﬁdmﬁtetshﬁa mxﬂsarrthangweny locbsenvmg al so
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chl ori nat edaj ga na? hggé%%&enémt@fed hAShOM R Sh A1 G162 Hp@UNdS i ncl udi ng

borate esters; enum com poun scosity inmprovers include but
are not |imted t@eﬁ@mowmsaféée p&ﬁﬁepbqryﬁﬁv%a&ywla@ HIcdeded oE s eluge,

pol yacriyl at Qtlﬁ@lébrﬁ‘ﬁérﬁfn& \ﬂh@lﬁlear@CddﬁliﬁﬁbﬁLy fcmicyaxh Iqubnsétmgelaempoaiti@nyl aryl
conj ugat ed :iy ene copol Ohﬁ)g ns, and functional viscos

i nprovers, i AEIMB*AYd %8?@5&“ 0685F%‘§¥°‘H8dP’f°S%‘FS AZAT-c ADY ARLY YVCBot h

di sper sancy agerds inslodsittuy dreproovemniged Yo cRburinapad alipbl®ic pyémsaroasabe- a

particul arl o 26 xflt‘d mlﬁé’pceorﬁif)?lﬂ’gﬂ' dcY@dln%fﬁo%th's'éEJe&degld ri"ﬁ(glgﬁdérﬂ}?ﬁ' cAfl- cating

oi | s descri erel ncusual 'y conprising substance
pol yrret hacr ppandss, \éﬁwsetr)’euba@éérspmcmr but aicoBay figKdead & RYlyigsharesies, or

al kyl I'SaphEBF}Jn‘?é’iE?aor yiage 498 exaip! fo Z Pagmtd did" b, caretneA@@u}max@s" by
C. V. Snal es

C eve- |and PO&‘HHWT Siﬁé?ﬁgenﬁgg yl %nﬁ;?h %Ajaéeg{i‘rl ‘ie(g’o %‘HngrgméB@Ogerf@Q?ef{ft he
formati on 2mulfifigicsibhel fvtsamntyl@ﬂnpdﬁzess | iinc lurdérsg rdusp@rganlvcscp@ﬂtyn’eo&ﬁe&(anpl es
O nor A O] B Bl SRR SRIRRSIAI QRS SRS BRSO
125-162. Thesessaris ar@tarp@rtladdnlym@fsﬂ wrnectf additive Qfmlncwctsdnmthatlv -with
the pregent chyeNLiIRN deRESLALS flieRedubihiBy aRprifiekal dubkfanktsS. siaf e
4,582,618 (col urm 14, line 52
polymethacrylates, styrene-based polymers, crosslinked alkyl phenols, or alkyl
naphthalenes,. See for example, page 8 of "Lubricant Additives” by C. V.
Smalheer and R. Kennedy Smith (Lesius-Hiles Company Publishers, Cleve-
land, Ohio, 1967). Anti-foam agents used to reduce or prevent the formation
25 of stable foam include silicones or organic polymers. Examples of these and
additional anti-foam compositions are described in "Foam Control Agents", by
Henry T. Kerner (Noyes Data Corporation, 1976), pages 125-162. These and
other additives which may be used in combination with the present invention
are described in greater detail in U.S. Patent 4,582,618 (column 14, line 52
30  through column 17, line 16, inclusive)  The effectiveness of the magnesium
saligenin derivatives of the present invention, as opposed to known calcium
saligenin derivatives, is reported in the following sets of differing formula-
tions. The Ca saligenin derivative is prepared substantially as in Example 2
and is determined to contain 6 mole % aldehyde functionality content. The Mg
35 saligenin derivative is prepared substantially as in Example 1 and is analyzed
to have an aldehyde content of 31 mole %, a methylene bridge content of 31



30 through colum 17, line 16, inclusive) The effectiveness of the

magnesi um saligenin derivatives of the present invention, as opposed to
known calvwe®anr47sal i genin derivatives, is reported in the porisewme4set s of
differing fornmula- tions. The Ca saligenin derivative is prepared
substantially as in Exanple 2 and is défermined to contain 6 nole %

al dehyde functionality content. The My 35 saligenin derivative is prepared
substantially as in Exanple 1 and is analyzed to have an al dehyde content

of 31 nole %,1@ qgeéﬁ‘%ﬂh@f‘ﬁn@%é E’Qﬁcﬁ%‘ﬁ 133“}110‘?@ ‘%?’]an\ﬁ‘% ledrgﬂgél hﬁgéh{%g%ﬁ’&m

27 mole % dan et ont ent % and tr
content of 225mals @.dg qaﬁh@aﬁdhe@ﬁlrﬁﬁé eaam%e&)fw@%aﬁpﬁ%@u tiom; belgw, the

for Irml at 0{1 cbfﬁﬂp?ﬁ\i,tldnh&méi@ﬁE@ﬁStﬁmtgékdegﬂtﬁd)ﬂ&eC%%o@ﬁieneX)@Ql@é d0kalidein

repl acenent ,0 e enl erpvati.ve

Gorivat i ve. dRriveai s e e Raeatifde TRV SA ket Brrel bt oncley

nor nal | 35 f osne ofn tlmdﬁiuenmpﬂrnmnnalhynfcnmsl ot harshnvcsmpongtte dnleGs hgherwise -
conventi onal, I?eﬁ tP(&Sco‘M%ﬁJ‘m?ag araasmv thchO&B RHFvL&rﬁ‘yﬂn%ﬁé)anﬁxﬁa&&? next

(di spersant, itor, anti am an anti-wear are not spe-
cifically | ﬂ%t‘%ne%@lﬁ@émhe@hdﬁ@rsﬁ@]‘ﬁ@%‘éoﬁ“@oﬁfw YWEAT BECTHS) et tsPe- The
first is a eopngly hS]thcorrom on test which involves i mrersing a copper

nd blowing air

coupon into a sp eating the. sa 35

Chrough the heat dieEraetes F ubEEIRIES TG biesHoul &S TFas drCtRRBtnts  of
Cu det et ed cotrotiva wanmphith imbles infeersagt a @bppdretdugion ihle a\dpeksnagehn seal
test involv i e C f

el ast omer it "Ranay iy P REESRC SRR hERRe din ol B neb MR e
sanpl es at i@@&:dfe@meﬂhmgé)egmfﬁmws deqssud@rnou@tplﬁc&mgleteh@edt @stheoﬁalmplaﬁer
the second %ﬁep%teg)@gﬂeq)qtte}n this test the tension at break of the VitonTM
seal after exposure\(/ mmmn) is preferably at |east 8 N m®R and t he
el ongation at brdd® Yelks Wég@}%P&ilyeSéen\fOé&%Stmmef%nméug@& ObpRAEPSBE P!

exhi bi t15 20 chidd Vetoprm rtQaSIdSﬁ@klsélzg whaefial @stedahylens Muad 16 NG tReedspedi men

tretched t 00% el f 0.m .. The.RBOT t.est ASTM 2272.

The r esul t s Palne AhE - ERER Tk ofEE 37 e LR our b e diEB b e (R GD

decr ease by afféb thePeec628 .94 l';mlr)pefilodnimﬁ»iis mﬁmthq)teasismr@ br&anpf de Wltt)h“!ﬁl gher

oxi dative i ?‘ﬁﬂcﬁé}n‘?{fb"gﬁ?ﬁgr by p%ﬁfémgzlia n)' ﬁi%%ér%l a2c51eh§198 E\ITH{n‘?” &g Qi dative

stability. Test  sPnul at es osi t- orm ng
tenden- ci e§langagpnmtdusek IuBraferahlysat I&aétah@% oTh¢ @b&hmfﬁrahﬂg $HHBEY

conti nuusl Yit@¢ or no cracking when tested by maintaining the specimen stretched to
100% elongation for 30 minutes.

The RBOT test is ASTM D- 2272 The results are reported as time, in
minutes, for oxygen pressure to decrease by 175 kPa (25.4 psi) from maximum
pressure. Samples with higher oxidative induction time are superior, illustrat-

25  ing improved oxidative stability.

The Hot Tube Thermal Stability Test simulates deposit-forming tenden-
cies in crankcase lubricants. A sample of lubricant is forced continuously at
285°C through a small glass tube for 20 hours. At the conclusion of the test
the deposits on the tube are visually evaluated for deposits. Higher ratings

30  indicate less deposits (greater thermal stability).



285C through a small glass tube for 20 hours. At the conclusion of the test
the deposits on the tube are visually evaluated for deposits. Higher

rati ngs wOoi/mdscate | ess deposits (greater thermal stabi PCTAP01/0682401/ 74751
28 PCT/ USOL/ 06224 Formul ati on Formul at i %; BFornmul ati on C A Exanpl e

No. C1011C1213C1415 Ca saligenin derivatfve, w. %).752.02.0 My saligenin
derivative0.752.02.0 Base oil mxture: 240N + 100N XX RLOP oils (Goup I
oils) 145N + 600N XXXX Esso oils (Goup | oils) Viscosity nodifier m xture,
wt. 9. 28.26.86.81.051.0a Ca sul fonate detergent(s), w.
%®2.92.92.12.12.82.8 S-containing Ca pleaatrtieet ErForultiod B 61F6dndtidh C
gent(s), wy. % Copper corrosion test|: p.pam- Cul32102377335147 VW VitonTM
seal test 776795 6.6 6.5 .4 an L mal tensidg ST TR LI 7210 2
148 5 157, 7 ExﬂmglebNg.E '©10 11 C12 53 Ci2 Y5

Ca saligenin derivative, wt. % 0.75 2.0 2.0
Mg saligenin derivative 0.75 2.0 2.0
Base oil mixture: 240N + 100N | X X
RIOP oils (Group II oils)
145N + 600N X X X X

Esso oils (Group I oils) .
Viscosity modifier mixture, wt. % 8.2 8.2 6.8 6.8 1.0 1.0

Ca sulfonate detergent(s), wt. % 29 2.9 2.1 2.1 2.8 2.8
S-containing Ca phenate deter- 1.0 1.0 1.6 | 16 1.9 1.9

gent(s), wt. %

Copper corrosion test: p.p.m. Cu 132 10 237 7 335 147

VW Viton™ seal test |
mean final tensile strength | 7.6 9.5 6.6 6.5 7.4 8.8

mean final elongation | 181 | 210.2 { 148.5 | 157.7 | 170.2 | 195.6

cracking | mild | barely | moderate | mild | mild | barely
RBOT 124 174 n.d. n.d. n.d. n.d.
Hot Tube Thermal Stability, rating | n.d. n.d. 61 83 83 83

n.d. = not determined
a. Viscosity modifier for this formulation is supplied without diluent oil.

5 While the invention has been explained in relation to its preferred em-
bodiments, it is to be understood that various modifications thereof will be-
come apparent to those skilled in the art upon reading the disclosure.
Therefore, it is to be understood that the invention disclosed herein 1s intended
to cover such modifications as fall within the scope of the appended claims.

10 Each of the documents referred to above is incorporated herein by ref-
erence. Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reac-
tion conditions, molecular weights, number of carbon atoms, and the like, are
to be understood as modified by the word "about.”" Unless otherwise indicated,



170.2 195.6 nean final elongation ml dbarel ynoderatem | dm | dbarely cracking
RBOT124174n.d.n.d.n.d.n.d. Hot Tube Thermal Stability,

ratingn. &veod7463838383 n.d. = not determ ned a. Vi scositypandséi/me2 or this
formulation is supplied w thout dil uentggl}l 5 Wiile the invention has been
explained in relation to its preferred bodi nents, it is to be

under st ood that various nodifications thereof wll be- cone appar ent to
those skilled in the art upon reading the disclosure. Therefore, |s to

be under st 0Q4cf RAEMIAE ok '&Y)ﬁ{ﬁdsﬁfbndﬂe§&1r&§§ﬂhé}@frleéﬂbd1§ ble %ﬁ:‘?ﬁdi;%?ed &sob&H

such nodi fications as fall hi n scope of appended cl al ms 0 Each
of the docurfefPRIRER} rEade dn%fﬁl%]e W@C}i‘ fedY p‘i@Pé&”édhﬁelrS@PWr%ybY -Bradustsence.
Except i In thﬁen?mml ,egnd ?tt]helvhgfcﬁ alabea {0 Sﬂneﬂrﬁrb Cridrh}hlllyndh@ﬁﬁt?@d & be |
nuneri cal quanti |n i s .descr.iptjon spe in S, 0 terials,
reac- tion cpgﬁsc?n% iD C%F‘&Eﬂ? radgi SLC{V%CV"’E @Be%“%"g‘t@goreﬁg%cg?rf} QRa t he

| i Ee ar® tponpat lﬁnpies@ttg@@;ihlsmgmﬂ arsdsdjyentgmr dibueht "cabwhich' nidmllnsws-

ot herw se i o

conposi ti onrur;Hen gitrl}?gde ﬁ%l{’hEI %ééﬂloﬁ%‘@eg%r%? elr%{llre %S?ggj%g\glsggﬁgicg?gg cf(gnlfw‘rer ci al
grade mater |ta|bevw4,eﬁstﬁa9 theinthgi ¥rpeRand Jovsr §m0@yt piesgecand ratwehrrwt fefes,

and ot her SLf@hhrmatr@mIﬁEg bmhabp@fd@nnprcaﬁiﬂlﬂedin@k%r@steaqsieré& e eRpRSEBR I N
t he com‘rercu,alﬁgra e he anmount, o each cheni cal onent is

present ed exEPUEFVRE SFSEéEH)‘?ﬁgo‘?f M e inelsias Pf ilﬂn‘fFéyWBlé’ hege n
t omari | 0 pr esantially affeet darhesiciaall nakkbrhalactedinties sf chdeomipseitiondimeizied. |t
is to be ury ﬁgﬁh&ﬁ ot hat the upper and |ower anount, range, and ratio
limts set ort erein may be i ndependent l'y conbi ned. As used her ei n, the
expression "consisting essentially of" permts the inclusion of subst ances
whi ch do not 10 materially affect the basic and novel characteristics of
the conposition under consideration. WO 01/74751 PCT/ US01/ 06224 30 What is
claimed is: 1. A conposition conprising (A a saligenin derivative

repr esent ed



by the formrula 5 RL OM_ OMP Y T(i RL P X mwherein each X i ndependently
is -CHO or -CH2OH, each Y independ- ently is -CH2- or -CH20CH2-, and
wher ei n svweh1/743500 groups conprise at |east 10 nol e percertT/Obodse24X and Y
groups; 10 each Mis independently hydrogen, ammonium or a valence of a
metal ion; each R is independently a Hﬁbrocarbyl group containing 1 to 60
carbon atons; mis 0 to 10; and 15 each p is independently 0, 1, 2, or 3;
provi ded that at |east one aromatic ring contains an Rl substituent and
that the tdVahtiswhdercdoé: carbon atons in all R groups is at |east 7;
further provided that if mis 1 or greater, then one of the X groups can be
-H. 20 2. The conposiAimpssitidratemprisingr @na saligemniderivatispanpessentgd My or
H and the pq,rg,qg@tfagﬁulgf phenolic OH groups which are neutralized by My is

10 to 100% 3. The conposition of claim1 wherein the saligenin derivative
is an oVerbased salt. 25 4. The conposition of claim3 wherein the
saligenin derivative is an r baseq- magnes or cajciumsalt or an

nesi

over based m xture of
PCT/ US01/ 06224 31 5. Th
t he -CHO

glyci umkal ts. WJ 01/ 74751
of pcadi ng clai ms wherein

wherein each X independently is ~CHO, or -CH,OH, each Y independ- |
ently is -CH;- or -CH,OCH;-, and wherein such -CHO groups comprise at least
-10 mole percent of the X and Y groups; _
10 each M 1s independently hydrogen, ammonium, or a valence of a metal
ion;
each R' is independently a hydrocarbyl group containing 1 to 60 carbon
atoms;
m is 0 to 10; and
15 each p is independently 0, 1, 2, or 3;
provided that atleast one aromatic ring contains an R' substituent and that
the total number of carbon atoms in all R' groups is at least 7;
further provided that if m is 1 or greater, then one of the X groups can be
-H.
20 2. The composition of claim 1 wherein each M is independently Mg
or H and the percentage of phenolic OH groups which are neutralized by Mg is
10 to 100%.
3. The composition of claim 1 wherein the saligenin derivative is an
overbased salt.
25 4. The composition of claim 3 wherein the saligenin derivative is an
overbased magnesium or calcium salt or an overbased mixture of magnesium and

calcium salts.



groups conprise 20 to 60 nole percent of the X and Y groups. 6. The
conposition of any of the preceding clains wherein when X is at least in
part - CH3Gbloamdssuch - CH2OH groups conprise 10 to 50 nol epEBUSOB6EENt Of
the X and Y groups. 7. The conposition of any of the preceding clains
wherein when Y is at least in part. -cHAland such - CHe- groups conprise 25
to 55 nole percent of the X and Y groups. 8. The conposition of any of the

preceding clai ms swher efyy emﬁ;rbs‘élalﬁof AIQy 8t tHeeﬁ%Eedlﬂg Rfiifas v@l@%%e apfb such
- CH2OCH2- groups conprise 5 to nol € percent of "'the X and Y groups. 9.

The conposi tgroupsofonaprysecd0 tohed) m@:g@m@f of the A6 amhdrgrionpg.A) is treated with
a borating agent 10. | ubri c nposi t ri.sin i T8y or
Aot of Jan or1 615" g dFRGRiITE el O e RE ST K e

sal i geni n deg iyt w«paftA)cmbH any sat:h Lcﬁzm?ﬁqlpagccﬁﬁ@msm id 50Thele per-
conposi tion of any of the preceding clains further conprising an

ant i oxi dant ceepefedient end Bysmompsfornul a t-alkyl 11 CH2CH2COR3 t-al kyl 20

pherein R 15 2 Strai ol GAILR b A OPthehal gl KibmdLMPE AT 9100 2

to 22 carbon ators. r ocess pr ep enin derivative
represent ed abYedshén phar-0H;aantbsudh CHF %ﬁp?@ﬂﬁlﬂﬁ@&&@&z% algdpereenh ofach X
i ndependently is -CHO or -CH2OH, each Y independently 1is -CH2- or

- CH2OCH2-; & %K@P?{sgrpﬂléﬁependent |y a hydrocarbyl group containing 1 to 60

oD et o 261 Ty rh RGN ¥ BSipdead PR ARENINR B
repl aceld by aH]east ims p@rtt-CHLOCH,- and such -CH;OCH;- groups comprise 5 to 20 mole
percent of the X and Y groups. |
9. The composition of any of the preceding claims wherein (A) is
treated with a borating agent.
10. A lubricating oil composition comprising a major amount of an oil
15 of lubricating viscosity and a minor amount of the saligenin derivative (A) of
any of the preceding claims.
11.  The composition of any of the preceding claims further comprising
an antioxidant represented by the formula
t-alkyl

i

H CH,CH,COR’

t-alkyl
20
wherein R? is a straight chain or branched chain alkyl group containing 2 to 22
carbon atoms.
12. A process for preparing a saligenin derivative represented by the

formula
25



and each p is independently O, 1, 2, or 3; 10 provided that at |east one
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each R! is independently a hydrocarbyl group containing 1 to 60 carbon

5 atoms;

each n is independently O or 1, the average value of n in the composition
being 0.1 to 0.5; provided that when n is 0, the Mg is replaced by H;

m is 0 to 10;

and each p is independently 0, 1, 2, or 3;

10 provided that at least one aromatic ring contains an R' substituent and that

the total number of carbon atoms in all R! groups is at least 7;
further provided that if m is 1 or greater, then one of the X groups can be

_H’

said process comprising:

15 combining (a) a phenol substituted by said R! group with (b) formalde-
p

hyde or a source of formaldehyde, and (c) and magnesium oxide or magnesium

hydroxide, under reactive conditions in the presence of a catalytic amount of a

strong base;

wherein the equivalent ratio of the substituted phenol to formaldehyde or

20 source thereof is 1:1 to 1:4;

whereby said saligenin derivative is formed such that X is at least in part
-CHO and such -CHO groups comprise at least 10% of the X and Y groups.

13.  The process of claim 12 wherein the strong base is sodium hy-

droxide or potassium hydroxide and the reaction mixture is heated to a final

25 temperature of 100 to 150°C.

14. A process for preparing an overbased saligenin derivative, com-

prising adding to the product of claim 12 or 13 an excess of a basic metal com-
pound and adding thereto a gaseous acidic material under conditions to react
with the majority of the stoichiometric excess of the metal base.



