;opgr e3ea2”"Ld6T2~2000L004A _ 1 _ , ~ ' 159159 HYDROXY AROVATI C MANNI CH BASE
CONDENSATI ON PRODUCTS AND THE USE THEREOF AS SOOT DI SPE’W

LUBRI CATI NG O L COWPCSI TI ONS FI ELD OF THE | NVENTI ON Thi M mmmmmrel ates
.to a novel class of Mannich base condensation products that, gcf as potent
soot di sper 38AULWA | ubricating oil conmpbsitions. The invention is further
directed to lubricating oil conpositions containing said soot dispersants.

t o BACKGROUND OF THE | NVENIRRAXY) 1 : i DNAGROBABEONs conprise a

maj or anount of ba ﬂiﬁ@gldﬁlﬁﬁﬁ mance and

i ncrease the useful o e——tDY¥ > . di spersants
are comonly usgd SOHOT DISPERSANTS IRL.UBRICATING OIL COMPOSIFHONSt is to
maintain in suspension Wwthin the oll, tnsoluble matertals fornmed by 15
oxi dation and ot her mechani snms during use of the oil, to prevent sludge
fl occul a%i owwmf the insoluble materials. Another function
of the disp t he aggl oneration of soot particles, thus
reduci ng i ncr easdsis ifivértion télaeo s 4 Mol clabeof Mbiiniclabase@ofddns At prodiets
Crankcase lubricants providing inproved performance, including inproved
soot di sper shahast as patgat ok dispersanthindubricatiag eilrgapositionst ol hienigveniontihe sl udge
di spersing ¢h | S}l ] ubkii | i ] L4 d to the
use i gher PieE &Gt 1ptartnd 8t oot donarb AU AT ol BSrer RS
di spersing properties conpared to | ower nol ecul ar weight materials, and
have used such_ hi gh_nol ecul ar wei ght di spersants in ever increasing
amount s 10 HoBAGKCROIND OB THEINVENTEION hensi ve, may contain residual |evels
of chlorine) whi : ot j 1 el j.cants,
do not bl end we Pgrllélaqﬁg%rdl%gﬁ{ogﬁgﬁggo%ﬁéa%Iﬁ%ﬁghéggr??ggg{f (ggiﬁ@rdggﬁ[‘}ggand
cont ai n a htlghithpreet thefpelfasmancarind éncredse die wsafig dife ofthe tidbrieanto Nitrogen- of
seals within the engine during servjce..|n .additiDQ) hi‘ h. mol ecul ar wei ght
fiot T

ce
di sper sant s COUPBINEFRTREATS FPBmoBlyded HhngaL addiivky, T BUFiRn ol
sufficient aggérsﬁiﬁ%rxﬁhiﬂgdrpfn%@ﬁén's%ﬁ willith teCil, fsolabldmbiefifls §0ed by
environments as are encountered Wth lubricating oils for heavy duty diesel
engi nes 15 Thexidhtdereand athevon¢ahanisms duting usgeefithe oid, togrevenesludgediareuldton

| ubricant with adequate ot _di spersan 000L0O04A - .2 ..sufficient soot
di'sper ot ng. POREFPIARTolRe InsblaRTHIRATY, anolBE Rmdlith ok sty i
encount er edréiutdithe WRElog@ktivn oFisbst fadticléss el rédiicingiineeades @ﬂﬂiewes&osiciihﬂr efore,
it would be advantageous to be able to provide a_|lubricant wth adequate
soot di sper 8®rlBbriGaiBg ofltupes use rdrapkesse fubsicpnts PEoVAGIng HMPEOVed POTESTEBEE: anpunt s
of high nol ' ' ; 08 relates to

| ubri cati ngﬁ%ﬂﬂaﬁjigﬁ.rlg%isgg?@gpg%gﬁkﬁyﬁ%vgggg?%ﬁngﬁﬁ%}\{/ﬁeré%c?dglg'ni c anhydri de
wi th a BManni ch base condensati on product prepared by condensing al kyl
substituted phengl, for dehyde,.and .pol yal kyl. ene ol.yanmine. U. S. Patent
No. 3, 458, 495 1 o} QLTS TSRS TP H e AP e pah S SR GEne o1 |
addi tives CRhbadde thdi@se e Me&ﬂﬁ%%ht%at@ﬂi‘zﬁs,w_bl’{ﬁi\%rkhp&ior%ludge
phosphosul furi zed hydrocarbon and about 0.5 to 4 equivalents of an-al kyl ene
am no 15 phdispérsingipeopshidsssloopareduo ilowes theldewlstweighsmatetals, anddiavel usnd

reacting a terpene trol fraction aor.a 500 to 200, Q00 nol ecul ar

wei ght ozt g wpfeBh MY BeprRRtbr R bRyshee ot eh SR oy opy ene,
butyl engs i gRpatkatteine eRperistreaiul eofthindesidhalaevels éfchddting ¥hith 16ads w6 f | de of
phosphorous. The al kyl ene am no phenol is prepared by a Mannich base

condensat i oproblems widh {hecdisposayaf aised lybrigans. sl nok blead piell ip hubsisants atso

containing overbased detergents and contain a high level of basic amine, which causes

the deterioration of seals within the engine during service. In addition, high
molecular weight dispersants, even when used in greater amounts, do not provide

30 sufficient soot dispersing properties, particularly in high soot environments as are
encountered with lubricating oils for heavy duty diesel engines. Therefore, it would

be advantageous to be able to provide a lubricant with adequate soot dispersancy

VAR
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"U. S. Patent No. 4,354,950 discloses a nethod of preparing Mannich base
derivatives of hydroxyaryl succinimdes of the fornmula: HR CH C ~

H2- ~N- (CnH2N) NH)m~x ~N O CH2 \ 'OH O R wherein R is hydrocarbyl of 25 to

. 200 carbon 3t8ms R is H alkyl or halogen, "n" is 25 2 or 3, "nf has a
val ue of 1 8 %‘:’00?45 H or a nethyl ene h§droxyaryl succinimde radical, "x"
. has a value of 1 to 2 when Yis Hand a value of 1 when Y is a nethyl ene
hydr oxyar yl sefficisint seat dispersitigquppertiese pantiowlarly irbighiseet¢ayiropmerntoanard in a

st epw se 2000L004A - reaction .q., reacti.n ol yal kenyl

sucei i an Ryt ubricBfie b ton Br#oisny g DS, TPBRALE, Kipina

N- (hydr oxyaiby lavititaeatafoltiel abfd ke Girovite & fubrichhtGlith §de§bﬁ8 sb@atidpRebadyt h an

al kyl ene di am ne and an al dehyde (e.g., fornaldehyde) in a_ Mannich base
reacti on toPpnsHirseandrrefeeably. dojdpsoysing redpged araewyits pizjgh moleomiariweight nray be
added to ba%% }&m§ﬁ | ubricating viscosity to formlubricant concentrates
and Iubr?catlﬁg oiT formulations. U S. Patent Nos 5,017,299; 5,186,851 and
5,345,002 descri be Manni ch base condensates of al kyl substituted hydroxy

aromati c conpounds with fornal dehgde and 1 o an am ne, wherein the

al kyl -noi ety of tthe. Batentdla- 8448808 uelates to ybrrating aikadditisien prepaeddiypha- ol ef i n

copol ynmer hayj . . . i f 000, and
whorern ot Tocrs MR BY SRR R AR E I cchdeniiloh Brofle

et henyl i dengrepassatby cdindensingldkyl.sGostitated pherldd, fofma8éhyd84nd pelyalkiyieae a

succi ni m de Mannich base condensate of an al kyl substituted hydroxy

ar omat i d0 coRBYAPYRNE an al dehyde and a "heavy pol yami ne" defined as a nixture
of pol yal kyl enepol yam nes conprising snall anmounts of | ower polyam ne

ol i goners, such as tetraethylene pentam ne and pentahexam ne, and a |arge
maj ority of ol i g&h®rRatentNo. 3,468,486 relates ta @gdatnanhibilomsrand dispersentpr i mar y

am nes per | ecul e d a greater degree of Qhranching conpared to

convent i onaPeEEEePLH Fﬁg‘ﬂ?ﬁ’ °§F§’§.Slnﬂdg? ACHYLPIY WI"? By g‘ﬂ‘w%?“tt‘ﬁé aromatic
conpound i s pR&PRb{IREIZES hiBbEWbSIEAddAfbut 0.5 3 QRIvIREREs JT3f &WeWh@g a
nunber average nol ecul ar wei ght of greater than 300. 25 SUMVARY OF THE

| NVENTI GN | phensd.of Heplesphpsulfugped bﬂge@qrb@fs arhprepared Siredcting aterpene, ehere are
provi ded noyel i S e . i qunds,
optionally Eﬁtﬁ%lf';{?rpg aggor\g/)\n&ﬁ ??S@r)l% or’ r@d%lg?%‘gé%ﬁg?ﬂﬁo%‘%@%ﬁ& heal dehyde;
and an_am ngncld@ingpodifiers Speraglent,ipropylaic)bitykmpeissbudilesidier ipdanyiBiic) and
invention, a lubricating oil conposition isqgrovided whi ch conprises a base

oi | of I ubrfrem? RAQGWER S psylfide @f phosphpraus Jae alkylene ainephengt 1sgrensesds ant
whi ch i 4 ti
Coounds, | pAMhasE OERSRELAlqeHYA, Akhions BANRNERE ha ity HERRS L0

al dehydeg and an am ne. In accordance with still another aspect of the
present invention .there is, provided | ubri cat.i oil. c osition or

concentrate whi cErr% mt§@34§5§»§§§%{ﬁcﬁ>sﬁamﬁwfiezgf%ﬂ{}g%g} %hd an
ef fective apmuitived of hylrdxyafyl scinidaay sfindRRmukeNdensat e of a hydr oxy
aromati ¢ conpound, optionally substituted with one or nore hydrocar byl

noi eties; an al dehyde; and a primary or secondary am ne, and (2) a high
nol ecul ar wei ght ni trogen-c;bai ni ng di spersagnt. 10 Conpared to the Mannich

base materials of the prior t, the |l owe ecul a ight material s of
the invention provipdeg-#rdCati ng oj Cthhe- 'ﬁénlﬂbSNﬁg@ xdi sper si ng
characteristics and, B/hen used_in ation with conventional high

g

nol ecul ar wei ght nitrpgen- cgutl\él ni persant, synergistically enhance
the inherent CH2—C\

wherein R is hydrocarbyl of 25 to 200 carbon atoms, R’ is H, alkyl or halogen, “n” is
25 2or3,“m” has a value of 1 to 5, Y is H or a methylene hydroxyaryl succinimide
radical, “x” has a value of 1 to 2 when Y is H and a value of 1 when Y is a methylene

hydroxyaryl succinimide radical. The above succinimides are formed in a stepwise



"15 soot dispersing properties of the high nol ecul ar weight dispersant. As
an added benefit, the addition of the Mannich base materials of the present
invention to a lubricating oil conposition provides an antioxi dancy credit.
. BRI EF DESCRI PTION OF THE DRAWNGS 20 Fig. 1 illustrates graphically the
syner gi sti c 299Pk@Q4%n t he soot handling-éapacity, as neasured using a
carbon bl ack bench test, of lubricating oil conpositions containing a

conbi nat i on redctian omgrpbyiredcetiig 2 pelyalkenyd siieninia aohydride rwithnan aniabplenghto

| ecul i ght di nt d l.ubri.cating.oi it
Cont ai ni g E5tHe ap et N-GrBRnprD hyctghpl et BiSide. SPRBaRtRDn or a
convent i onalyeftGihwel aRik§lert alantifé it arflAIa8R)dS 38k, fdrirdldehidd)ds b Mdifich

graphically the reduction in soot-induced Viscosity increase ,as nmeasured
usi ng a Haalbeseragtiinn thipaeduce thetdesiséd produéte dihe mepudsingssueeinimides may he

conmbi nation qf onpoun f. the i.nventio = napht ol nd conventi onal
i oh 3o ol aatrdo HREE G Br PGk RAROSE) | e ERARP G Ber B 2Ty 1 he

ant i oxi dancyuttic@afs bil §smeflatongonpound of the invention conpared to a
commerci ally avail abl e anti oxi dant. 2000L004A -5 DETAI LED DESCRI PTI ON OF
THE |1 NVENTI ON The conpounds of the present invention are the condensation
products of non lhynu r | A A tituted
wi t h hydrocar byﬁ?'sgﬁi’gﬁg (%' gwbgz’??/%e;’f%én%ﬁaﬁ‘%%gﬁ&?o%%‘{“%qﬁ%h %F@ﬁ?s% to 60

car bon at ongoadihsiteOof dlk §lGubdiituted hydroky hagedi dofipoiRdsawith formaliehydoangounds
can be represented hy fornmula (1): ( y (Ra)g ~~ ~RL (1) (R3)z~Ar~C N~ R2
x 10 15190 RAEAENG Wherein thealloydrpoietyof th yromatie spmppwndds derived fgem: R and R2

are | ndependanid AeR e A UG 306 ALOR R LRI EH TR 1

hydr ocar byl "groups “opt1 onal Iy ‘cont ai ni°ng one or ero ected
fromN, O an0,080, ad whereint least#0% of therpphaiets chiams oty oamingl gr oup;

ethenylidene unsaturation.

15 U.S. Patent No. 5,580,484 describes a succinimide Mannich base condensate
of an alkyl substituted hydroxy aromatic compound, an aldehyde and a “heavy
polyamine” defined as a mixture of polyalkylenepolyamines comprising small
amounts of lower polyamine oligomers, such as tetraethylene pentamine and
pentahexamine, and a large majority of oligomers with 7 or more nitrogens and 2 or

20 more primary amines per molecule, and a greater degree of branching compared to
conventional polyamine mixtures. Again, the alkyl-moiety of the aromatic compound
is described as being derived from a polymer backbone having a number average

molecular weight of greater than 300.

25 SUMMARY OF THE INVENTION
In accordance with one aspect of the present invention, there are provided
novel Mannich base condensates of hydroxy aromatic compounds, optionally

substituted with one or more hydrocarbyl moieties; an aldehyde; and an amine.

30 In accordance with another aspect of the present invention, a lubricating oil
composition is provided which comprises a base oil of lubricating viscosity and an

effective amount of a soot dispersant which are Mannich base condensates of hydroxy



R4 is Hor a C, to C9 straight or branched chain hydrocarbyl group; gqis 1
or 2, xis 1to3; yisfromlto 2 tines the nunber of aromatic rings in
Ar; and z is zero to a nunber equal to the nunber of remaining

. substitutabl e hydrogens on aromatic noiety Ar; with the proviso that a
hydr oxy! gr@QBOIZQQ"'ﬁ’ched to Ar can conbin® with NR to forma substituted
or unsubstituted 6 nenbered oxazine ring, provided that, when a hydroxyl
group att aclhwunatis cempounds, npgonally isubstiRited withemmoa monbbydrocarbyl meieties;
unsubsti t ut ed&gjﬁgegber?d oxazine ring, and z is 0, R2 is not H Hydroxy
aromatic coftp 206, 2BF 81 M he preparation of the materials of this 25

i nvention include those conpounds of fornmula (Il1): HA-(OHy wherein Ar
represents a nono- or polynuclear aromatic noiety and y is from1l to 2
times the nunber Infccgrdange withistilgaothar aypectrod|tha-present inveptien, these itay conpri se

napht nal Snopr\ i LsPaSairgfl AR Shctolele MhirPhoRRBRE Tt At e

l'i nked nononwicatig wisessRyiatd _ﬁﬂbﬁ"&étﬁ&mﬁﬂﬁhoﬁ@? bérbdie Mannichbas@yordengatd se
| i nked, fused rings (e.g., binaphthyl). Exanples of suitable polynucl ear

aromati ¢ noiokaihgdrox)y eraraicreapprahoptiphalyrahgtituted ayithheneor merght hal ene,

bi napht hyl , . gl I i . .

cyer opent enbiieniBFEGiewesSHANEHY 20 b sHREY Br sl BOERT wonine, and (2)  high
pyrene, benmplécule vasight aitFegearentaitiing disp&damdr onat i ¢ noi eti es incl ude
phenyl ene and napht hal ene wit h napht hal ene being particularly preferred.
The hydr®xy aromatic compounds useful in the present invention are to
optionally substd tnribta?ééi i . agg)rF r r el yl ate
t he hydroxy ar O%)tl C coﬁ#ﬁféglz%?ﬁltcﬁrg se gtg{lglg oﬁ%ﬁé@ggﬁf&h@%ﬁ%xg&?gﬁgr ai ght
or br anched welght makgrihl Dafathé jfdventi anuprpo vale dubrjcdting pilawithstperior sotound can be
cont act ed ig. t he, prcg‘sence, of a .catal Xti cal I% effectiye anount (ﬁf{ at | east
one aci di ¢ 4isRgising;characterisiicsand, when used iy cembination withcogyentigna), ate the

aromati ¢ gr gdilec@dar WEgH HHESPEY-RRRIRAS BispersaRGFaLRkticlNelalve dbiierGat al yst
i s conventional and can conprise inorganic acids such ‘as H3P04, HzS04, HF,
BF3, HF18F3seotdisparsing preperlibeoftbe tighanelegular weightdispersaatpAs swaddedaci di ¢ i on

crehense, " eBuRALK: Ryt df BeSUENE, N BUSRS PR AR GERF R 2"

cat al ysts angbriga@ig®si HENHd ide9tn aftigXidanes cfeditied in situ) of the
foregoing 20 with C2 to o ethers, Cl to Coo al cohols, C2 to Coo ketones,

phenol s and the |i ke, such as BF3 conpl exed with di nethyl ether, diethyl

et her, phen lﬁ %gm_%%l kyl ati on catal ysts include clay
catal ysts, BRIEATSE 16k 0 ) ) 5SF and the |i ke (Engl ehard
Chemi cabko Cor p. ) Figidllhsttasesgpaphicallyi the synetgisticsdffect as tibesoot hdndting oapaeitpnpl e,

n U'S. Pat ﬁa"sn;[ne:al\ls%'red5 ﬁs§1§g4 a ZZrls)bn %Pack bench test, of lubricating oil compositions

containing a combination of a compound of the invention and a conventional high
molecular weight dispersant, compared to lubricating oil compositions containing
comparable amounts of either a compound of the invention or a conventional high

25  molecular weight dispersant.

Fig.2 illustrates graphically the reduction in soot-induced viscosity increase ,as
measured using a Haake carbon black test, of lubricating oils containing a
combination of a compound of the invention (2HT-naphtol) and a conventional high

30 molecular weight dispersant.

Fig. 3 illustrates graphically the antioxidancy properties of a compound of the

invention compared to a commercially available antioxidant.



"The hydroxy aromatic conpound and hydrocarbyl noiety will generally be
contacted in a ratio of fromabout 0.1 to 10, preferably fromabout 1 to 7,
nore preferably fromabout 2 to 5, noles of the aromati ¢ conpound per nole
. of hydrocarbyl noiety. The sel ected acid catalyst can be enployed in w dely
varyi ng 30 3§W tions. Generally, when the acid catalyst conprises an

i norgani c catalyst, the acid catalyst will be charged to provide at |east
about 0.001, preferably fromabout 0.01 to 0.5, nore preferably from about
0.1to 0.3 &M&m o ’Pf y aromatic compound charged
to the al ky ' z . OOOLOO4A - 7 greater than 1
ol e of the i nongaRbmpedidalof e fefenfRiventiin 41 tHeLondersafi®d ploda&FBPUN iS not
general ly required. V\Ren the acid catal yst conprises a supported catal yst,
such as an awng: or pajynusiesn aregraticeompoundseoptionailyswbstimted with bydroeashiawi t h

t he ion exc e resin. enploying any.conyentio olig-liquigd contacting
technt qubs. Canan aldeByl: SREuPni BRETEEEH O et one BLERPRLE S | "7,
a catal yst keshtan dittéges ‘Peﬁnmeme.as_acﬂ Eompands €sh 8 repis@ited sff&ﬁmaaq‘mi ng
the resin catalyst) and the upper Iimt on the noles of catalyst enployed
per nol e of hydroxy aromatic conpound is not critical. The tenperature for
al kyl ation can al so vary wi dé]i)y @Rg)qwi | | usually range 10 from about 20 to
about 250C, preferably from apout BO to aﬁtﬂ)ut 150C, nore preferably from
about 50 to about 80C. The%Aély gn_réqaac ipn time cgn vary and wil |
generally be from aboutRDsT ours, ‘hough | onger or shorter tines can
al so be enpl oyed. The al kyl ation process Rg n be practiced in a

bat chwi se, continuous or sem -continuous manner. Preferably, the acid
catalyst is neutralized and/or renoved prior. to.contacting the alkylation
product i xIRFEIR ¢ ATiH2MARPHY RS mAC MEYani ne) and al dehyde
reactant. The neutr §, i8R,k HafpdrBeRRCRIRIdISIRGA H¥dO fallfht bpe crude

al kyl ati on product with gaseous amoni’a or other basically reacting
conpoundo (e. g., aqbesghed\ioi) hydtbrazbylgrebipstoptiphally)confadhing waeiobyofe | t r at i on
to renove any precipitated neutrali.zed,.catalyst solids. The hydrocar byl

noi ety may be a si nglf’t&“f?E‘RE‘SF&S?“"%FQH%:dﬁe@aé‘ﬁ ’n hydrocar byl group, or nmay

conprise a mxture @ i§al§dﬂai§h'tdfr(b€z&fchb’dclﬂiilﬂhﬁt&oca%%qygra@;on processes of the
above types are known and are described for exanple, in U S. Patent Nos.

3,539, 633 and 3, 649 RaioH ora Gy trostraighhgichranshed capintydracarbybgioun: usef ul in
the practice of the pregent invention may alternatively be provided by

. ; q .

first alkylating an’aromafic conpound (e.g. naphthal ene), using, for

exanpl e15t he al kyl akiioh to®f hods descri bed above, and subsequently oxidating
the al kyl ated aromati.c_conpound. thods for form ng such 30 conpounds are
wel I known and descWi‘%gﬂnﬁ‘nEFo 25&5}‘?’%}@,“@%"09 aropRfig HNERILAL A0 7 044

2,407, 055; 2, 451, 996 jando 3o Q33mBErequal RAAOLERBA offemTiitAulaiuaBIer eact ant
useful in the formation of the Mannich Base condensation products of the
present invention whyfirogenseméadomatio myietseArf or mal dehyde or par af or mal dehyde,

al though it wll be underst,Q t hat ot her, al. dehyde-qroup c i ni
conmpounds, év\#@ﬁll%gm& oﬂgatd Iy%ﬁ?/’iﬁ P b%/r‘}ﬁc*ﬁ%&g %7(5: &l c%gggn%w@&h%&fﬁgm] de,
acet al dedydg substi@ire®behskabtilaed Eflethbéted bi@ineciany, gk&@d&ﬂh@mlheued. A
preferred group of al dehyde materials are conpounds of the fornula R'CHO

wherei n R' hydmxperarp ptached trdaeerbingoith MR 40 famma spstitatedhor to 4 carbon
atoms. Am nﬁ?sﬁ%gft?tg%%smgﬁm%&éh ox@ink BRE 4n3" 10! R, kfHoe 8E! ect ed

hydr oxyar oma

Hydroxy aromatic compounds useful in the preparation of the materials of this
25  invention include those compounds of formula (II):
H-Ar-(OH), am
wherein Ar represents a mono- or polynuclear aromatic moiety and y is from 1 to 2
times the number of aromatic rings in Ar. Polynuclear moieties may comprise two or

more fused rings, each ring having 4 to 10 carbon atoms (e.g., naphthalene). Suitable



15 20 25 conpound and al dehyde materials are prinmary or secondary am nes,
aliphatic or aromatic am nes, or amne salts. Suitable am nes include nono-
and pol yam nes, of about 2 to 60, preferably 2 to 40 (e.g. 3 to 20), total

. carbon atongg@ﬂzmﬁgput 1 to 12, preferably 1 to 5, and nost preferably 1 to
3 nitrogen t he nol ecul e. When dbte than 12 nitrogen atons are
present in the nolecule, gelation of the reaction m xture may occur. These
am nes may pelynydleardaeipies rai slesbolinkedymenonyglearasemptic majetias su¢hhasl udi ng

ot her group .- .qr -1 0 i\ d nitriles,
Ui dazol | nebipREor rg%{?géﬁﬁ%nﬁ%iI'E%E&I—%}%rdg%A%é'hgis?ﬁwtﬁﬂblﬁf‘%ﬁglgg%r oxy
groups, pr efgtadld polimicteas atoyshitio tiroigtiesufncludd shepgllehé, bilpaeny, tegain)l . Preferred
am nes are aliphatic saturated am ne i ncl udi ng those of the general

formul as: Rnaphthatene, hipaphthyl, agthyapgye, a!emnthrmﬂwren@, fdgne, Rt (N) wherein

R R, 'a looare | d C i.sting of
nydrogerr CopayBoBia AAERAY GitrlnBEeRt LtndbifiiHE, BB B9RRE" "85

al koxy, C2 bénzpgrenk laud esrenérediReafefred GEdniatic Gicletivsdiclude phienplenabiky | ene
radicals; and Cl to Cl2 al kylam no C2 to C6 al kyl ene radicals; and wherein
R'' can addpanhsimiene withhapnhittalens heihepaptigiarhyprefesiedyl a: (CH2)r~ N H (V) R t,
2000L004A - 9 wherein R is as defined above, and wherein r and r' can be
the sane or a different nunber of fromabout 2 to about 6, preferably about
2 to about 4; an@hé hpdrdxy arom@aticleenipbendsasefubin the pfesemtrihvention aree nunbers of

fromO to about 10, preferably O to about 3, and npst preferably about O to
Lbout 216w opHanaly sbRLE Bibione RE Mot iroqaby] dioittess TOAKMMESILr ¢ nan

bout 10. T, : i j i i . R,
abou gyc%’}ﬁ)?%ﬁl%n?alutc%ﬁfn BulE A deRidted l-é:dko%afﬂyﬁrﬁﬁét?% §Lf)b\?ﬁhé§r tb@nchéa’

r, r, t an e selected 1na manner sufficrent to pr e conpounds
of For mul aschdin hpdrdcarbyhgroup)tangd hydioxy asimatizasinponed pat becontastedsiedlbndar y

am ne group, preferabl t least two primgry. or, secondary an ne groups.
Thi o oo bebeaBies OEA eaplsBnbEeey vEamBn B 1Bty R sty ot b .
groups to bgndeydoREAnsUtfdoMve R dikylskelthd ArofrtifgtauploY theh@irotye@dafie When
R'" is Hor when the noiety of noiety V possesses a secondary am no group.

The nost5 predmpouad. diealiylatoncatalyshisconventionplandcen comprisssiagtgagicgidsor mul a
[11. 15 Non-| i mi ti I ' ' ' ude: 1,2

di arm noct harheh B FPO. HTE, 5. BF, b A IRE, TRTRRHMRE G e
pol yet hyl eneompriseesd asididionsxchaigh yéstmhaving adidicgroupsiadédibédoecabiseibedni ne;
tetraet hyl ene pentam ne; pol ypropyl ene am nes such as 1, 2-propyl ene

di ani ne;  di thereon: BicB gy Pankerkyp boepia, (Rghm & Haap Loy padidhe like; AMpyuseful as

N, N- di et hylghvds Sealm : i i noet di ani ne:
NN i (2 hy s Mo AL e ket ol e o A bl e FRE R, [
N- dodec3d - 1wBhghop &hecthieranCite;Cidilcobpls dpatedl;o &etones, phéreisandche kike,rsech mono-

and di-tallo m ne ng- .an i -.cOC nes, nonp- d di - mtic

i nes: | ai - PrREAOTSHIFHE gk SRR et e B end diakes Dlhe

N- ( 3- am nopgeM laliyPitionatalyits ABRIdECal atbystsh QichQs Fildérols F20X, F22, F105SF
and the like (Englehard Chemical Corp.), and heteropoly acids catalysts, as described
for example, in U.S. Patent No. 5,334,775.

25
The hydroxy aromatic compound and hydrocarbyl moiety will generally be

contacted in a ratio of from about 0.1 to 10, preferably from about 1 to 7, more
preferably from about 2 to 5, moles of the aromatic compound per mole of
hydrocarbyl moiety. The selected acid catalyst can be employed in widely varying

30 concentrations. Generally, when the acid catalyst comprises an inorganic catalyst, the
acid catalyst will be charged to provide at least about 0.001, preferably from about
0.01 to 0.5, more preferably from about 0.1 to 0.3 moles of catalyst per mole of

hydroxy aromatic compound charged to the alkylation reaction zone. The use of



O her useful am ne conpounds include: alicyclic diam nes such as 1,4

di (am nonet hyl ) cycl ohexane, and heterocyclic nitrogen conpounds such as

i m dazol i nes, and N am noal kyl piperazines of the general formula (VI): CH2
. CH2\ WNH(%@O %‘d\N (CH2)-NH~H (M) nL \ ~ p2 /~3 CH2-CH2 n2 2000L004A
- 10 wheret 4 p2 are the sane or different and are each integers of
fromabout 1 to about 4, and nl, n2 and n3 are the sane or different and
are each |n1g€f§§éqf§h9élf1mplﬁﬁf(§hﬁ woga@atﬁcaﬁalwtpﬁr mple of hydioxy apqrmaticiqeanpelndie has

no nore thag | es of
such am nes%rgcg%ggee@ %lgn radg?:v;ﬂ@ h e ﬂgh%ﬁp&eé\m hbﬂ%& +#g%§§sglgg2| ne;
et c. Conmer @ ah a¢itiction emlmﬁgeammethe@mmmmmm)coadvmdmgﬁhui;drye)d’changeed For
exanpl e, one process, for preparin | ene am nes invol ve he reaction of
an al kyl enef"difh%FPP'&&"@saMHO'&‘ée“é‘PWaISQJn%){’HP@HOBFaFH’ég @F%ﬂ'&ﬁy?‘@}‘ié‘s&b’chl ori de)

Wi th ammp ?S %ﬂ‘i@ &é‘a@taﬁ%%fhloh e r@SIg?tgg ﬁri%tﬁlﬁ{ktrlﬁd%fr tdbtigh £RRnAMRES

wher ei n pai nitrogens ar ] ol ne e groups, tTormng such
conpounds asmpieghdtyd eneihbnwxsmcqmmmng ittt teynh&ataﬂ;st)rmﬂheupﬁeelmaﬂtd@b ene

pent am ne and |sorre per azi nes ost pol y(eth am nes onpounds
aver agi ng aB¥lg @iyft Fnploy ReréP%lFré’?B/X romsn@%teﬁ/é: 1SI"<§’BF'% ical
commercially under trade nanes such as "Pol yam ne H', " PoI yam ne 15 400",
"Dow Pol yam ne E-100", etc. "Heavy polyam ne" mxtures, as defined in U S

Patent No. 5,580 Theaemtwatntdfedalkytatian camglsaiany videlynmidoydldusuaBefange am nes

al so includ poI nes such as _those of formula (VI1)
and (VI E9): frgem tX& upsd® ﬁ}ljlgﬁiptf ly)fram abopt 3( t%P%Htéﬁé PE(VII1) 20
where R'" I ably Cl-Csalkyl, and n4 is 1 to 3.
The Manni chﬁﬁz&srgﬁl on éﬁ:%sa |5(§)r§$|%lrxg{ 3@?’2 of this invention are prepared by

condensi ng at | east one of the above-described hydroxy aromatic conpounds

wth an 25 amne_in the presence of an al d&?ﬁl The _reactants are
cont act ed for a Tihealkyfation seacHior Himsiqan YA arwillgeasmally be frmabowt 1de§i r ed

di sper sant &8s &’T&h&y aldd e leaqle Upﬂal% can
be any of t ose tfhggglgls%g Erlo(% U at eér?gs 3, 6%%1‘% ; gshng%]ag%g Béle%g 808;
3,798, 165; 8an/98p1adticednnl a:ba&ﬁﬁ';®3®ntmudﬁmtseﬁldﬂontinuous manner. Preferably,

the acid catalyst is neutralized and/or removed prior to contacting the alkylation

product mixture with the amine reagent (e.g., polyamine) and aldehyde reactant. The
neutralization can be accomplished by contacting the crude alkylation product with
gaseous ammonia or other basically reacting compound (e.g., aqueous NaOH, KOH

20  and the like), followed by filtration to remove any precipitated neutralized catalyst
solids. The hydrocarbyl moiety may be a single linear or branched chain hydrocarbyl
group, or may comprise a mixture of such hydrocarbyl groups. Alkylation processes
of the above types are known and are described for example, in U.S. Patent Nos.
3,539,633 and 3,649,229.

25

Alkylated hydroxy aromatic compounds useful in the practice of the present

invention may alternatively be provided by first alkylating an aromatic compound
(e.g. naphthalene), using, for example, the alkylation methods described above, and
subsequently oxidating the alkylated aromatic compound. Methods for forming such

30 compounds are well known and described for example, in U.S. Patent Nos. 2,407,044;
2,407,055; 2,451,996 and 3,033,903.



-11 The amount of the reactants enployed is not critical and can vary over
a wde torange. It is, however, preferred to react the hydroxy aromatic
conpound, al dehyde reactant and am ne conpound in the respective nol ar
- ratios of aa&gﬁd%%éa4:o.l-lo. An excess%gf al dehyde reactant may be used.
An excess 0 e reactant over amime reaction favor formation of
conpounds containing an oxazine rin When conpounds contai ni ng an oxazi ne

ring are desiredThe n@emrswmm?iwh@&mﬁmpf@pm Basgctant and
e o 4SS B

exot her ni ¢, obpdraformhldeltipiz| alettugh itowilictiundestoodabitiothier blleRydesgioap at ur e of
above about 150C, preferably in the range of faorm about 150-200C. This
addi ti onal RMRINNG @MPEEAAS, BEChyas Leatp nio Ryslreeasbyl @ldebydes (8.2 dupraldelydeer from

the resulti I: [ Igﬁﬁﬁ l;@é]% densati on
reacti on§ i SQ%éggﬁg’f@ébﬁgﬂ? ﬁ@%’o ot\l/%\hg ﬁg%l ral-e';g?{a o) ‘?%Eéme ) f% ag oH\ \ /
[+ CH20 OHgisuip/of alddhyde haterial2 areRonipeurds 6Hhé Rirmula-RVCHD, whereit?R)’ it R1 \ R2

20  2000LOO4A - 12 érb) 5 H+ H2N=R2 + 2 CH20 -
or aliphatic hydrocarbon radical having from 1 to 4 carbon atoms.

Amine compounds useful for reaction with the selected hydroxyaromatic

10 compound and aldehyde materials are primary or secondary amines, aliphatic or
aromatic amines, or amine salts. Suitable amines include mono- and polyamines, of
about 2 to 60, preferably 2 to 40 (e.g. 3 to 20), total carbon atoms and about 1 to 12,
preferably 1 to 5, and most preferably 1 to 3 nitrogen atoms in the molecule. When
more than 12 nitrogen atoms are present in the molecule, gelation of the reaction

15  mixture may occur. These amines may be hydrocarbyl amines or may be hydrocarbyl
amines including other groups, e.g., hydroxy groups, alkoxy groups, amide groups,
nitriles, imidazoline groups, and the like. Hydroxy amines with 1 to 6 hydroxy
groups, preferably 1 to 3 hydroxy groups are particularly useful. Preferred amines are

aliphatic saturated amines, including those of the general formulas:

R-T-R, and R-l\ll-(CHg), 1|\r-(c1{2)r N-R
R" R R™ | L’

(I av)
20

wherein R, R’, R’’ and R’” are independently selected from the group consisting of
hydrogen; C; to Cs straight or branched chain alkyl radicals; C; to Cy; alkoxy, C; to
Cs alkylene radicals; C; to C;, hydroxy amino alkylene radicals; and C; to Cy;
alkylamino C; to Cg alkylene radicals; and wherein R’” can additionally comprise a

25  moiety of the formula:

T(CHZ)I-—TTH )
R' /¢



(c) 00 HZIN=-R2 + 2 CH20 O'N-R2 O'N-R2 00 O O ~~ R wherein R and R2 are as
previously defined. 1o 15 20 A preferred group of Mnnich base condensati on
products are those formed by condensing napthol, optionally substituted

. with hydr oc%bgmgth f or mal dehyde and gn al i phatl c or aromatic
substituted y amne, e.dg., fatty am nes such as hydrogenated nmono-
or di-tallow am ne, nono- or di-coco am ne; am nes substituted with shorter
al kyl noieties, such as nono- or di-nonyl am ne, nono- or di-octyl am ne,
mono- - or di 4 *},%i%ﬂ,;za@a DC4efBABova! aft] 5 RERINY andT A be B Qe AHisrBithy! ami ne,
nono- or di-prop am ne, nono- or di-ne hyaln am ne; or - or phenyl

or nono- or ndmbbeaﬁfy‘bm&tibm@. toRdbh 6 prefedaplyubehie? teaboat 4; aiudtahdiylcambe nes
derived fromnatural fatt cids, such_as di-coco am ne, dj-tallow am ne
and di - pal nithe samergr i erAn%ﬂ\dﬁr% pymbery of fremd} tacabopt Y pesferably (o aboutdint

oeent o8 A MR 2 i Ol and ot

usi ng about giteater tRamchoasl(meeasshrwd faCiy reantiory, @)is peefernal thard®, R'AR", R*”,

2000L0O04A - 13 Preferabl the naphthol is substituted wth hydr byl .
The hydr ocafbyndtabe E“é?ﬁﬁ‘?‘?/ ue @aﬂw cieatiorovdg the qommaund S%ffé%mé}gasﬁgt hyl

or ethyl, or, f'ﬂé{}% 4P1B)) . The

desi re)(; Mannl cavé‘gg]e@}c) enslgﬁtgﬁeg ro ﬂs?%érﬁle %nﬁeﬁyéugpgtéz%gﬁ IE)t hI))S

i nventi on wiléast tgmmmhﬂywrlsecqndwmhne praupe Bhis canlbe acttieved hyesakctnnglatpr oduct

m'xturein concentr at ,least a t 60 wt S 095
o r o e i Bkl Bl of Ret by U hsifouier Ay U6kl Lirf BT o

about 75 tObé*aPIéBst%Qther{OR’Wl&eHWWHeﬁ thXRSRHFOMNHSREAY ipdfseled d4edondy the

present invention provide soot o di spersing propéerties to |ubricafting

oi | s when blasintegroupeTbodrost prcfdr@d@tmmsmflthmbqvg foinydassare yepueseigd biyn t he
cont ext of E‘he E]{a ent invention may be selected fromnatural |ubricating
oils, synth g ticating oils and m xtures thereof. The lubricating oil
may range in viscosity fromlight distillate mneral oils to heavy

| ubricating oils such as gasoline engine oils, mneral |ubricating oils and
heavy dufy di eseINQS'rlll@ltlwmlels@ SW@WW@P;‘P@@@PW}F‘SGW Bde 1d-| ranges from

about 2 cen S Chad put 4

centi st okestd &hﬂé&ﬁ?ﬁ 6% %r%“ ?’ ﬁ é léiaﬁeﬁggﬁgggﬁéltl%l%é@m g’t‘%@él oils

i ncl ude ani pelyethylene antnesesgels azbdhetlglehs n(iange trmmyﬂme tetrdmineAetlacdhylgne | i qui d
petrol eumoils and hgdrore | ned, sol vent - rea@g [ aci d-t ted m neral

e
oils of 20 Pﬁ%‘a‘ﬁ%ﬂ"af’ LYRrapy %&ﬁm"i‘%ﬁflﬁh a2 mqen%{l ipht heni ¢

types. Ols ng;_Mi _diahdh serve
as useful bAs «5) z)élﬁlgjsmmmf ﬁle ﬁﬁ%&%ggﬁahﬁﬁgﬁgﬂ%g%éq 3dr oc ral;%ngm | s

and hal @0s ulDL‘NrdltIE@duhwh!io\,aﬂlbbne dlalrmne;l]%,gl dné%bmmmthzléd Japrgpylene

i nt I d

pr opy| ene | St ERERisb Ty Reramnh RNV E R ot RafB RBRppmo
1- hexenes) , ap@hey dicthao! 80R%) moR6! 3d di-51Rse BSes; mahd ndeTeneamles . |
dodecyl benzenes, tetradecyl benzenes dlnonylbenzenes

di (2et hyl hesanphand-dirpalmitiqramipey; dirphenyl amiae, disbenzyhgmine; morphobings sich
al kyl at ed p% d@eﬁﬁhgﬁ@gmer%ﬂ%h@tﬁqﬂ Eﬂﬁlarc fhers and al kyl at ed

di phenyl s an I'Ve, ana honol ogs t hereof.

Other useful amine compounds include: alicyclic diamines such as 1,4-
di(aminomethyl) cyclohexane, and heterocyclic nitrogen compounds such as

imidazolines, and N-aminoalkyl piperazines of the general formula (VI):

/CH2-CH2
H(NH-(CHz)pl N N (CHp)-NHJ—H (VD)

SANEAN / p2

CH,-CHyY |,



Al kyl ene oxi de polynmers and interpolynmers and derivatives thereof where the
term nal hydroxyl groups have been nDdified by esterification,
etherification, etc. 2000LO004A - constitute another class of known
-synthetic '2@&#&@ ng oils. These are egﬁnpllfled by pol yoxyal kyl ene

pol ymers pr polynerlzatlon of Ayl ene oxi de or propylene oxi de,
and the alkyl and aryl ethers of polyoxyalkylene polyners (e

met hyl pol yi ¥hersinpyansiie a5 the spme phdifferrnl prdjarg eadh wéagersrofieary nbovéfl ta000 or
di phenyl et 0 V. f 1000
to 1500); a%@dur[igho- a‘hh"yanﬁrpcag‘? g+1| %Sjgg Zérﬂst grreegg%}?ﬁ#écﬁﬁ exa &Fbtgt he

acetic aci dasit 8rwith me>pe@k'1§53t-h€8thé atrﬁne e ind et eligh #bodt 12-[itroen aamd pet est er
of tetraethylene glyco Anot her  sui tabl e cl ass of synthetlc | ubri cating
oi |'s conpri B li@rhmstntﬁexw pls o4 sudiammines eluds 2erentpdecyl imitapolineaci d,
succi ni c. ac ﬁ|§¥ s and al kenyl succinic acids, malefic
aci d, azelaFg acl hhzﬂéﬁk%hgg?g{'sebasic acid, fumaric acid, adipic acid,
linol eic acid di mer, mal onic acid, alkylmlonic acids, al kenyl malonic

acids) with a varlety of alcoholg (e.qg., buHéI alcohol hexyl al coho
dodecyl al cohol , Compesgiphmixpures of g compryndsaayadyaptageenisit b asede Fol ycol

nonoet her, : [ aﬁ&gﬁpﬁ f s 1 ncl udes
di butyl adi g’g?@k’wf’-}et ggy 2’&%‘%@@?@3& I - &ﬂeé%ﬁéifé%ﬁ%(rﬁg%%{n di octyl
sebacate, d hlikylene tjlalide Guelh es ethylesodiehlpride pepmipglene divhtoyidepiith aimania,

di decyl phth te d|e|cos sepacat the 2-ethyl hexyl diester of linoleic
oo hE iR e B h DR leadnBire of HsHens Amiict MPATL RS 4 Tirogons Blsac ¢
acid with t ! ine? ayﬁa‘}kﬂEné gxbﬁ?sgtf&yxhﬁgeu&ll baouAdiCastithiRh& fiapline,

2- et hyl hexa d. 20 Esters useful as'synthetic oils also ‘i ncl ude those
made from CBicthyléheetrapring, aawﬁwlmm mutadsnamﬂ isorngui¢ plpamlmpel Low cestt er s such

as neopentyl C trinmeth ane thritol ent ervythritol
and try pont Bt RresminGE Clfpinth S REne BRAL 3307 pilbech o Perangishtt

pol yaryl -, pelayaildieYomMerdplyaidet @xesridmed @6h & IFolyinting Hi q&ﬂfmﬁhés
conprise anot her useful class of synthetic Iubrlcants such o i ncl ude

tetraet byl 400 cRpw Palyaming EolI05 pstf- ‘%iqaw aplyamine’maix{ures, By definediin £1.5. cat e,
t et 4- but yl - phenyl
S|GI {2a§ e, ”ﬁfé%ﬁt(li ?’téw Wcls%@%dls@;ﬁefn p%fgneﬁlggéqy?r%t hSI )egiyl z)xanes and

30 pol y(net hyl phenyl ) sil oxanes. O her synthetlc | ubri cating oils i ncl ude

| iquid esters of phosphorous-containin ids (e, g., tricres pho phat e,
trioctyl phosphapge ﬁi“@’c‘ﬁ??ls%é‘ice‘l“%(ﬂdﬂg‘é'%%aggﬁb’ﬁf”&“eéé%l)a%l asel ric
tetrahydrofﬂﬁﬁlgf‘I 1A - 15 Unrefined, refined and re- reflned oils
can be used In Jprlcants of the present invention. Unrefined oils are
those obtained directly froma natural or synthetic source w thout further
purification treatment e oil obtai directly from
retorting operatlgns 6@5—4%§§XE% dﬁa__gtd directly( mdistillation; or
5 ester oil obtained directly froman esterification and used w t hout
further treatnent would be unrefined oil. Refined oils are simlar to
unrefined oils exgept t L_L rt her treated ne or nore
purification steps to |§%L%%%§gﬁg or #%?gipropertles Q@ﬁ@ such
purificggion techniques, such as distillation, solvent extraction, acid or
base extraction, filtration_ and ercolab{ n_are known to those skilled in
the art. ReWhereRef7 fisdld oG SC%PE‘Y preferal @ycp@’&lew 8iliP13ar to those used
to provide refined oils but begin with oil that has already been used in
service. Such re-refined oils are also known as recl ained or reprocessed

oi | s and are of t The Mabhiehtbask ¢comdenkaiibn proglubtg of tiis apsntion arsipnepatedldiyni ques

for renoving spent additives nd oi | breakdo roduct,s. 15 The nni ch
base conden%%‘@%sﬁ“%a?‘gmﬁ pae 6#‘ ¢ RROYSr %“é&ﬂg ‘ﬁﬁ%ﬁ’?{) YAMALE CHEDEYRAS WY 3k o
into lukyic n t he
|nvent|%% cgﬁh%gngﬁ r%ﬁg??%%%f?&t d?hghgﬁ%m%§H§§%Sgﬁgﬁﬁgﬁggqggzgg{ving t he
sanme in t heumsder catditions sdffsiient do Farmethe desitedrdispersaat prodsct. Shelprddesndi ng i nt o

t he Tube oil can r at nlte erature or gleva e t ture

At er nat | veFPPIOpbIn e sRdeAsAion oo Gaa g any pEOISSelased B HhScPap

sui tabl e oi 3 6395181386490120¢ 81442808 031398,963; ﬁmsfmra:ﬂszsgmztrate whi ch
concentrate can then be bl ended with a Iubrlcatlng oi' 1 basestock to obtain
the final formulation. Such concentrates will typically contain (on an
active ingredient (A.L)) basis fromabout 20 to about 60 wt. % and

preferably fromabout 40 to about 50 wt. % of the inventive conpound, and
typically fromabout 40 to 80




25 w.% preferably fromabout 40 to 60 wt. % base oil, based on the
concentrate weight. To provide sufficient soot dispersing characteristics,
the fully formul ated |ubricating oil conposition should contain from about
-0.01 to abouyt 10 wt. % preferably fromabout 0.1 to about 5 wt. % nost
preferably £O094Aut 0.1 to about 1 wrllosof one or nore conpounds of the
present invention. 30 Because the Manni ch base condensation products of the
present i nventi ofhedemouont (ﬁltlm@agam\?icmlta'etldﬂ)mdt@sitibaigmdichn vayposi a wide wit h

sufficient sludge .dispersin pertl I bricatl i.ti.ons

cont ai ni ng 478° I\/ﬁﬁ E’CBE{SBI%E% gl ﬂ§%*}°?§'r"r hyﬂ%@f@{% °°“1%°““gpf’3 88 of the
present | nVﬁi&Etaﬁf‘ar{Wmﬂé é&nP&iﬂdﬁhﬁh@r&ﬁM%Eﬂoﬂmﬁtl&lcﬁQbBﬂ' Bryler-1pei ght

di spersant. The hi gh nol ecul ar wei ght di spersants useful in the context of

t he present AB qusgmf a@nhydmtw@ttm@ bearsgd. A excess 0f gldeha&earbaqtaré@yer
di ts. k t ef de
n Gasor ne it i opiih bRkion i sAmGLS SehBR SR TR Wby oPo" o

ashl ess, hi gémpaurae @bﬁﬁun‘ﬁﬁg @andmnﬁfgsmwaemafmé hidrok erdfmf@%hfpbm of the
present invention conprises an oil soluble meric | ong chain backbone

havi ng f uncaludghwie IgacY and awins! ompiouad sEsqr r wiaetrd purespestive madarbe 10
di sper sed. T u r r e ohoI am de or
ester polar ??%%ﬁéfkgghghéfﬁ fﬁg&§3ﬁ§§2ru§ g o%eThg# e bri dgi ng

group. The aﬁhhaﬁﬁc bt 1his d@iablelia hearhaRhebnsparempératiig obsbove aboexanpl e,
sel ected from oil soluble salts, esters, am no-esters, am des, in des and

oxazol i #es é50°lceﬂ?§ef€!ﬁh1i}’rln H}Qﬂ%ﬁ%@ﬁa@i@@b@‘@ﬁ 150:209°Godbis additional l3fli,itslﬂ$)oxyl ic
acids or an dr| e C t s of chain
hydr ocar bongeéverson‘“(:jrfeé1 té?rLFa %Qloﬁca%ﬁqgéélé%r ersfrﬁawenrgets%l %5% dr?@ af’?%i“et i es
attached di feaefibryprodiedtet o; and Manni ch condensation products forned by
condensing a long chain substituted phenol wth fornaldehyde and

pol yal kyl ene pol yam ne. 20 A "high nol ecul ar wei ght" dispersant is one
havi ng a nunber i t £0 450, such
as between 450 anﬁgg@g@%ﬁ%ﬂ%ﬁ@g@% é‘ggslr re\EI\IEI g trhggghyémh |1 depend
on the typereattigmichemes:used to formthe di spersant, the nunber of

functional groups, and the type of polar functional group enployed. For
exanpl e, for a polyisobutylene derivatized dispersant, a high 25 nol ecul ar
wei ght di spersanggmay be one formed with a pol ymer backbone having a nunber
aver age nol ecul ar "wei ght of from about 1700 to about 5600. Typi cal
comerci al ly avail abl e pol yi sobut yl ene-based di spersants contain

pol yi sobut yl ene pol yners havi ng a nunber average nol ecul ar wei ght rangi ng
from about 900 to alppyt 2300, functionalized by malefic anhydride (MN =
98), and derivatized with 30 pol yam nes having a nol ecul ar wei ght of from
about 100 to gbwg Q. Polyners of |ow nol ecul ar wei Ricoul d al so be used
to forma hi .@ ar vvel ght ﬁi_ISQersant by i ncohﬁﬁf\gtl ng multiple

pol ymer chai S dlspersa sing net ods k in the art.
2000L0O04A - Po nmol ecul ar wei ght, specifically #2 , can be

det erm ned by vari ous known techni ques. ne conveni ent thod is gel
perneati on chromat ography (GPC), whicll additionally provides nol ecul ar

wei ght distributiongmformation (see W 5 YagH J. J. Kirkland and D. D
Bly, "Mddern Size EXcl usion &ﬂquid Chr omat ogr aphy",

20



“John Wley and Sons, New York, 1979). If the nol ecul ar weight of an

am necont ai ni ng di spersant (e.g., PIBSA-polyamne) is being determ ned, the
presence of the am ne nmay cause the dispersant to be adsorbed by the

. colum, leading to an inaccurate nol ecul ar wei ght determ nation. Persons
fanlllar\MZGMHﬂ@4bperat|on of 1o GPC ebi prent understand that this
probl em may be elimnated by using a m xed solvent system such as
tetrahydrofgyan (THF) m xed with a mi nor anount of pyridine, as opposed to
pure THF. e probl em may al so be addressed by capping the anmine with
acetic anhydride and correcting the nol ecul ar wei ght based on the anount of
cappi ng groups. Anegirther useful nethod for determ ning hgr melght 15
particularly for Ipwer nol ecul ar weight polyners, i sstre
osnonetry (seg ASTM D3592). Suitable hydro plol ymer s

enpl oyed i at i on of conventional high T ght di spersants
i ncl ude ho i nt dD6HRaets2 GHL0vieT 28 ei ght

hydr ocar bons S uly of such polyners conprls
and/ or at |least one C3 to C28 al pha-ol efin having the formul a H2C=CHR
wherein R is straight or branched chain alkyl radical conprising 1 to 26
carbon atons and wherein the polyner contains carbon-to-carbon
unsaturatio&” preferably a high degree of term nal ethenylidene

unsat uration.” Preferably, such polymers 25 conprise interpolyners of

et hyl eng and at | east one al pha-olefin of the above formula, wherein R is
al kyl of from1l to 18 carbon atons, and nore preferably is~alkyl of from1l
to 8 carbon atoms, and nore preferably still of from1 t9 2 crBen atons.

Theref ore, useful al phg@HI efin nononers and conobnongers |‘ , for
exanpl e, pr b0t ene- 1, hexene-1, octene-1, R ntene-1
decene- 1, trg d@;Nﬁ‘r&zl,-i- 2@H2é1 radecé’ne ecene 1,
hexadecene-% gfiecene- 1, octadecene-1, nonadecCs d m xtures

t hereof (e.g., nlxtures of propyl ene and butene-1, and the | i ke). Exenplary
of such polyners are propyl ene honopol yners, butene-1 honopol yners,

et hyl ene- propyl ene copol yners, ethyl ene-butene-1 copol yners, 2000L0O04A -
18 propyl ene-but ene copol yners and the |ike, wherein tthe pol ymer contains
at |east sonme term nal and/or internal unsaturation. Preferred polyners are
unsat urated copol yners of ethyl ene and propyl ene and_.et hylene gnd butene-1.
The interpolynmers of this invention may contain a f
5 nole %of a C4 to C18 non 5 conjugated diolefin
preferred that the polynmers of this invention conp 2 .
honmopol ynmers, interpolyners of al pha-ol efin conononers and |nterpolyners of
et hyl ene and al pha-ol efin conononers nol ar et hyl ene content of the

pol yners enphetgauRi WQRz%Telaﬁ\P&W‘?‘GW‘?@“ﬁ&eferabl y in the range of 20 to 80
% and nore preferably 30 to 70 % When propyl ene and/or butene-1 are

A preferred group of Mannich base condensation products are those formed by
10  condensing napthol, optionally substituted with hydrocarbyl, with formaldehyde and
an aliphatic or aromatic substituted secondary amine, e.g., fatty amines such as
hydrogenated mono- or di-tallow amine, mono- or di-coco amine; amines substituted
with shorter alkyl moieties, such as mono- or di-nonyl amine, mono- or di-octyl
amine, mono- or di-hexyl amine, mono- or di-pentyl amine, mono- or di-butyl amine,
15 mono- or di-propyl amine, mono- or di-methyl amine; or mono- or di-phenyl or
mono- or di-benzyl amine. Particularly preferred are di-alkyl amines derived from
natural fatty acids, such as di-coco amine, di-tallow amine and di-palmitic amine. A
particularly preferred product of the present invention comprises the condensation
reaction of (A) naphthol; (B) formaldehyde; and (C) a di-alkyl amine derived from a
20  natural fatty acid; using about 1 to 2 moles of each of (B) and (C) per mole of (A).



‘to enpl oyed as conononer(s) with ethylene, the ethylene content of such
copolyners is nost preferably between 45 and 65 % al t hough hi gher or | ower
et hyl ene contents may be present. These polynmers nay be prepared by

- pol yneri zi ng al pha-ol efin nononer, or ~5 m xtures of al pha-ol efin nononers,
or nixtures%QgﬂQWV%%ng ethyl ene and at 1%¥ast one C3 to C28 al pha-olefin
nmononmer, in the presence of a catalyst system conprising at | east one

met al | ocene Preferpbly, thecyaphthobistsabstisuted withahydiacadyyl.nEhahydrocasbyliedd and an

al unoxane conpound. . Using this 0oCess, ol in ich 95 % or nore of
the polymer CORBHAG L mtestfis S B0TeEysufly B mERL on ot ricin b8 alfeSefiSn be
provided. The peRnReicqe !, PORiRbuRRAt YFBY). PhAddife® ¥MinRichiBile E6{dh&Rion ,

et henyl i dene unsaturation rmy be determ ned by FTIR spectroscopi c anal ysi s,
titration, groducgfaxiued by theproetsyoithds inventiinswillagemerally pp @resent ih¢he

characteri zed the formul a Y-C(R.1 )=CH2 erefn.R s t 6
kol pper PadisASh 1R R Tadtel ity B ASaarayAy SER 16kt MR Fand most
preferably gt o698 wt. G, Hore P?%Fh‘bly et Bduk 70 d. HNRESH POLY
represents the 25 polynmer chain. The chain length of the R al kyl group
will vary demfedblyfron abpat 1Sdrehom®Owh %sel ected for use in the

pol yneri zation. A m nor anount of the polyner chains can contain term nal
ethenyl, i.e., vinyl, unsaturation, i.e. POLY-CH=CH2, and a portion of the

pol yners can contreMariic bk comidasipatpiod@ictssT the p@sent BvétitiploRide)sosher ei n
R is as defined above. These term nal[&%l unsaturated 3o interpolyners nay

3e pr ggdgeq dispersingaropastiey todulitating efs hey b@ﬁdcqwﬁ*?feél‘{i% Qjls Cﬁfﬂ%ﬂéﬂg as
6. 022, 929 aniipsTytPEE mepsy ot BitSony Inikdod ity b sfipred fibm el 0L

i s pol yner s lybrichanigdild) gymhéticolabricainig i faha adix tafesahere s MHedoricasing bitne, and
the Ii ke. Common pol yners fromthis, class inc]ude polyisohutenes obtai ned

by pol ymer i ZAYiraRecon vascesity Epmdighy distitlats minera| oids 19 hsgbelvaricaingals sgeb about
35 to about g%’om{e Yhgine 8{1¢ gﬁ:éeﬂa?ﬂgﬂéaﬁ (ﬁﬁgﬁg 'Btea\%'fs clijlgg Bike1s O Gefle@fiput 60%

by wt., int presence o ew s acid catalyst, as al um num
t ri chl ons de ther vimmsidy of thiefdilrangeddrond\alpout 2ecentistoleasito abous 40rmentistekesf or naki ng

pol y-nbutenes is trol eum f eedstreans su as Raffinate |I. Thes
Poetist ooks  gmscisl Faglabputf cenesiohes 18 it 20 cPistokss, Bapeastreital 100°G52, 730,
Pol yi sobutyl ene is a nost preferred backbone of the present invention

because it is readily available by cationic to polynerization from butene
streans (e.g., ONaturgl dils@acude arBfF@l ikt @ldyeigetableRilsie.go cgstondil) dart enys
generally cantain residual saturation.in amunts of abouf one.ethylenic
doubl o bona gt mapfET R e ke Rt R aler e R S Sh bove,
t he pol ¥ s ok par£Rifich faphifinic £THEE Parifinig AR tHRS € DiRBf MdbrRating

hydr ocar bon chain of from about 900 to 2,300. Mthods for making

pol yi sobut yVisaesigrderived fiem qosl 9f shela alsa sonve asaised basernilsi onal i zed by

hal ogenation (e.g. chlorination), the thermal "ene" reaction, or by free
radi cal grafting using a catalyst (e.g. peroxide), as described bel ow. 20
Processes for r 8aathetiglubsicatiney éits inglddohpdrbcarBombilandisdé-sutatiaded ar boxyl i c
acids, anhydrides or esters and the preparation of derivatives from such

conpounds aP¥digrabereilysych agpalynszized andgierpalymsrizedglefins e, gg2-

3’ 215, 7 , . . 5 . . , . .

S oo, 605, BolTdyERCs, polypionyldite profYignciburledt tofllfmers, llénait |
pol ymer or pelgbutyknbs poly-horer®S), paly(l-octents) zedy(1fdeceres Yrplkglbentcnhs
carboxylic ?e‘?g.ﬁjdé’c{e‘é’%%‘éﬁz% e Setfde &yl zéﬁés,e{i%%'m‘ﬁbé‘r?z'e%es, di(2-

ethylhexyl)benzenes); polyphenyls (e.g., biphenyls, terphenyls, alkylated

polyphenols); and alkylated diphenyl ethers and alkylated diphenyl sulfides and

30  derivative, analogs and homologs thereof.

Alkylene oxide polymers and interpolymers and derivatives thereof where the

terminal hydroxyl groups have been modified by esterification, etherification, etc.,



or anhydride) by reacting the polyner or hydrocarbon under conditions that
result in the addition of functional noieties or agents, i.e., acid,
anhydride, ester noieties, etc., onto the polynmer or hydrocarbon chains
-primarily at sites of carbon-to-carbon ynsaturation (also referred to as
et hyl eni c o?manéﬁﬁﬁic unsat uration) usrﬂa‘the hal ogen 30 assi sted
functionalization (e.g. chlorination) process or the thermal "ene"
reaction. Wenstitie agptherecldss e€knewn sytheficdnbriqating pids eEhesa arerexemplificd by st

e.g. peroxide he functionalizati.on i.s_randoni ffected alon he

ot Virer - ChaPfisbiiip SR Rt Y ol imE AN of s ibl<38 RSl 3 Bfihylehe
acconpl i shedxiay, 4hdl(BOEIRYL drltiCarylEotlrs ofPoloG:yaBlyldie plyrhér® (8.8 aketlyl-t he
unsat ur at ed gl-ol efitn po?ymar totatgf)gtﬁdlydtsoﬁg&y?/vt I{%y pre]seegabl 3@3 to 7 w. %

chlorine, opolyiserrepylenssgluep] sther having p galeeyaryisightef 1600 prdiphenyl pibar by

o o506 3 5 g R dietiioig fiod H8s R aka: SRR HTEG sy SEREORG URE, o 1o
preferably polyarBoxididiesters' mereba,lfeg@mgﬁa tROAce e cia lestoysd frikedl OLQ; fatty

(hereinafter backbone) is then reacted with sufficient nonounsaturated
react ant caprifegterstanddelp R¥oragiddiesitraf toigaethyiens glygol.he backbone, e.g.,
nonounsat ur at ed carboxylic reactant, at 100 to 250C, usually about 180C to
235C, for about 0.5 to 10, e.g., 3 to 8 hours, such that the |0 product
obtai ned will ceanbeiensditudleddassiof dyrthetiedubridating lodls comptifs thoesrnsat ur at ed
carboxylic reactant per nole of the hal ogenated backbgnes. Alternatively,

the backbondicabgxylicagids s grphthalisagid, succhus agid.alky suecinic agids and alkenylng
heat ed whi | i y t ne, hot i @l 3 : bon or
pol yner " backlonl A4’ Bt A6, QelotPacd suBBACEAE cpa d1E (ONAAORGH
produci ng nadipici aeid, {ipolefceacibtiyneaanalonic aaiwh liylmidomwiacikds cdenybimalvmio/el y at

sites of carhon-t.qQ-carbon satyrati on on.the. pol r .ot hydrocarpban
chains, or f“‘éﬁgd}(ﬁq&a %gloggl&%s &sgﬁg}‘t?lf?écqqm'fg@xﬁ%@é’@i’é@ﬁ?@%ﬁﬁ@d above
or conbi nat BQﬂﬁylﬁé&?I ﬂ%hdlﬁetﬁﬂ)éné 99&@”&i@thy?e@ic'ﬁw%opfrx%ﬁ@éth&?pf@?EH@S aturated
reactants that "are used to functionalize 't he Backbone conprise nono- and

di car boky| i glyeel).dSpesifée examples f suckiesters inaheded ditiwyl adipate SP(ZeﬂlbéheXUb)t erial,

i ncl udi ' turated C4.t i, carhoxyl.i i th
o boxy! _ar tSBeRE TR Biriatal® abély FaBafiut MRSt Geidf SusIEGT At ' hno
(b) at 25 | gisiyl phalafy, dfdetphyhadlaé liciedsys sibdcaeélj thagyliseaxybaiestat s ar e

part of said nmono unsaturation; (ii) derivatives of (i) such as anhydrides
or C~ to cslingleisiasid dimer.a8d thesnsupler esterderaedby;reagting one mple ofsehagiesat ur at ed
C3to do QNhd i | < ) . IS

conj ugat edrré)\n&?%ﬁ{hﬁe ca?%%%‘eg?%@?ﬁ‘% ElgE&edg? %E%@%ﬁ%%}] gﬂﬁ! %lﬁ@-l%%?;' and
(iv) deedvatives of (iii) such as Cl to CS al cohol derived 30 nono- or

diesters of (ii[). Mxtures of nmonounsatyrated carboxyli erials (i) -
Gl mo rmy bESGdte By Agelod Bomsagotitm CoB Cr

nmonounsat ur abh&thrdxylib acil ARY PSIFbIdlaAl PelyeRENES ¥hilfas RBGERPL gl PSsIONES
saturated. Thus, for exanple, mal efic anhydri de becones

backbone- sutsgnéthylolpdopane cpentasrthhipli diprataczythiritod pyd tripeatserythritop00L004A - 21
becones backbone-substituted propionic acid. Exenplary of such

nonounsat ur at ed carboxylic reactants are fumaric acid, itaconic acid,

mal ef i copaci d, nBilRbh-basydhiiliisucleas 16 Ipolyalkdl-£pelyasidpolghikexyparl ei ¢ anhydri de,
acrylic acid, methacrylic acid, crotagnic acjd, cinnamc acid, and | ower

al kyl (e. g. polparylaxyslicenails)and silicateqilscomprise prothesrusgtil algss of synthetiet hy |

mal eate, et : . t . naa ed
carboxylic l}r&éggﬁﬂ?’ha{pﬁg ‘Z‘?%}S‘E‘;é‘%ﬁhéi g%ﬁﬁgﬁ?gﬁo@ &g"&"ﬁr Fyr aW§| | be used
i n an anmounéthylhegylsilidate) etab@uhneByD2-ethyllexgl)silidfte wetra-Yp-tet-Biitgl-plidny1)0. 5 t o
10 wt. % based on the weight of the palymer or hydrgocarbon. to Wile

chl ori nat i oﬂh%‘?’rb&?‘?%’ﬁ@lﬂﬂg‘%'ﬁby]éﬁﬁé)‘ﬁﬂ@x%@PMF‘FS"YBFII@@&P%‘F}ﬁ’g ol efin

pol ynerg, W I . E ik e 11 Sy essary
W h e potERERHpRA AL ERe Ot efhd (o INEERE MR nclde | Rid Bierd BF

i nvention, plaspharobscontainingseidsr(efs triadsy physphate, trioctyl phosphatepdisthwhi ch
possess a high term nal pbond cqntent and.reactiyity. Preferably, therefore,
t he backbon@gﬁr‘:’é%ﬁ"‘%&l‘%ﬂ ‘Eﬂ‘l%é?‘a}%ﬁ ll@e’f‘ﬁm%‘*ﬁwi’%&react ant, e.g.,
carboxylic reactant, are contacted at elevated tenperature to cause an
initial thermal "ene" reaction to take place. Ene reactions are known. The
hydr ocar bon or pol yner backbone can be functionalized by random attachnent
of functional noieties along the polyner chains by a variety of nethods. 20
For exanple, the polymer, in solution or in solid form may be grafted with
t he nonounsat urated carboxylic reactant, as descri bed above, in the
presence of a freeradical initiator. Wen perforned in solution, the

Y T e il o, R I — — o I A NN




30 and deconpose thermally within the grafting tenperature range to provide
freeradicals. Representative of these free-radical initiators are
azobutyronitrile, 2,5dinethyl hex-3-ene-2,5-bis-tertiary-butyl peroxide and
- di cunmene peroxide.  The initiator, when used, typically is used in an anpunt
of between GY98E%4Nd 1 % by 2000L004A%" 22 " wei ght based on the wei ght
of the reaction m xture solution. Typically, the aforesaid nonounsat urated
car boxyl i ¢ reactUnrefimast esfingd aaducb-raféed pisicandie used in labreanss of the present a

i ght ti f bout,|.0:1.t 0: r ef b 3: .0 6:1. Th
oratting 1 s TBRgR Bprind R A hoseieiplained sty SPRCA SHARLS: Sl Ciner
nitrogen bl 3pkRk withoutlfuethér piitFidatibm efimdht Sbr RRAMPI! a SIS HifbRaied | zed by

having carboxylic acid (or ester or anhydride) noieties randgnjly'attached
al ong the pdirpetty fromaetosting epesations; petetaus: eibeabtaimed direetlyefromidigtillotons asf t he

ol ymer c¢hains renpin I _The free.radical . grafti described above
(F:) any be used IcftSF 0‘? ﬁgfag}cﬁer&?r eg@ @%@rasn egﬁcrjlﬁ%&b‘fp %‘:'gr%% gltﬁf’m{tﬂghgﬁé‘?&h‘?ﬂ? '
invention. Ybuldbe fivefihédDsit! Refibdvils-asoditlaetonairyfiviidi oils e ckipd eia BRbilisckbone

may then be further derivatized with a nucleophilic reactant, such as an
anmi ne, ani ndumhes stgated impreyeomorepyificaioinyiensie improveioRe QF BOfeRpIOPYties.t o f or m

a correspondyng, Hek bUARLNSn dGidis LG SURIUADIAT ABLYAA 89
functional i zed“pol'yfrers conprise' at’ | eas one’‘am he and can conpri se one
or nor e addibhsedx@tactidn, fidtratfonindgerdobaiohiavekwdwol tAdse@killédin thEEs ERAN nes
may be hydrocarbyl_ am nes or may be predom nantly hydrocarbyl amnes in

whi ch t H8 hyefinséilsyre ohtaingd by erasatsss smilar taghesgiised to provideyratind oilghetips,

al koxy O OUB3eindfihfiSy HaPHRSalrclly bldndiRed AL SUh @LOHIRGE iR hibS 11 ke
Particul arl y useful am ne conpounds 1 nclude nono- and pol'yam nes, e.g., 20
pol yal kene &ndwpak yeziaimed pt sapeocesded il and arefofehsubjedted o &dditionatlh as 2 to 40
(e.g., 3 to 20) total. carban atons having about.1l to, 61 sugh as 3 to 12,
it ef or aBIGFe S BN RS 1B bV St atiives an o prekSe e Bradues
conpounds may advant ageously be used, such as those prepared by reaction of
al kyl ene dihalide with amonia. Preferred amnes are aliphatic saturated
am nes, 15ncl udi ndheMannictiebase eondengatips piodueisaféhépresent inventiomedambepr opane;

1, 4- di am nobut ane; - di.am nohexane: pol vet hyl ene.,am nes such as

di ety ene. dieoamed ip PFHREET L SRS ol BR BoBHitARE e anc

pol ypr opyl enpantitesarsbecdided directhPloQRy bi@ B¢ dibpafinpeor didilving the same in the

di - (1, 2propyl ene)triam ne. 30 Qther useful am ne conpounds include:

alicyclic deimst Hiedesitedexel of capgeplationsmStugsl blending|intedhe be silfapecardtycl i c

ni trogen co i1 ' mnes is
t he pol yam gaé)oqgn r%#g{}e(g%éérﬁm ofggég éexjsaﬁlztess' ?P%Fag{svggé ﬁxﬁ’uﬁn@ﬁgg gi’;t t%INos.
4,857,237, 4nv@hior it bebletddViEh a swithble GIDACLBIB48lvenid Has@aid dRPm aAl SO

Pat ont Nos. CoREDgaipowHieh cotoshgie.oan Menderbiunded it RGBSR bEREPIG: s
star-1ike aghfifiSthe $mdl foPAlatibh UShaH &%c&ﬁ&dﬂ@wﬂ%&gﬁh@gggﬁﬁiﬂﬁgﬁm akiel arly,

one may use condensed amines, as described in 5, 053, 152.
The functi omgrédient (Adl)y hanis fromrabaut 2Qitodbont 6hwt.Fai and prefepablynfromsiboyt 40

tional t i d i.bed. f le . in U S Nos.

4254, 435 atsub30 W55, 858 RRRIE omp R B BrRan) ook ) LR e,

oi | -sol gbl ewre.%,gﬁaéfa@lwﬁt&h%aﬁmowe%zmm bakédPorP@e tonéktrateat i zed with
S S

hydr oxy comnpoun uch as nmopnohydric and pol yhydric al cohols, or with
aromati ¢ comstahhdo pravideasnfieieriiost dispersing kharecteristios cthe fullsfosanlataddr i c

al cohols in . d LV C i ] I igal, contains
from2 to Sﬁlgg@g%@ (g{(&)&ngs O%%neﬁoﬁlsde lﬁlﬂg fb?@%@&u ?Q'Iﬁélugg %tggi"ﬁb%dde

gl ycerol , nprferablgdicen abouylOylcterabbut STonc%| mastgireferiblyoirgmedbolit 0.6 atverit hy |

et her of glycerol, pentaerythritql, 15 dipentaerythritol, and m xtures

t her eof . AnWésP&f ope epBpE¢AMpRIRAS PEthe presgrl inY@HIony om unsat ur at ed al cohol s,
such as,allyl al cohol, cinnanyl alcohol, propargyl alcohol,

lcycl ohéxane-3-0l, and ol eyl alcohol. Still other classes of al cohols
capabl e of yi el Betuaysadiel Masnich basercoadémsatimnprodsds of therpresennihoémtionidec! udi ng
oxy-al kyl ene and oxyaryl ene, Such_ et her-al cohols _are exenplified by

et her - al cohmfsalwrﬂgdasefw Hpg gil yonpositiey wathsufligient sfudee JIspREsEIg ¢ he

al kyl ene ragipalie€ Qibatng of QB mpobRiofls ERMtRAAMgAh® Mhmnich base condensation




“The ester dispersants may be di-esters of succinic acids or acid-esters,
i.e., partially esterified succinic acids, as well as partially esterified
pol yhydric al cohols or phenols, i.e., esters having free al cohols or

- phenolic hydraxa r@di cals. An ester dispersant nmay be prepared by any one
of several hods as descri bed, 16 exanple, in U S 25 Patent No.
3,381,022. Preferred groups of dispersant include polyam ne-derivatized
pol y a- ol ef iprodugtssféhespresent inygntiorcias Alsg centaif ageayventionpkhigh predecslast i n and
pol yi sobut yl en -tﬁssg% i spersants. Particularly preferred are ashl ess
di sper sant s Yo% ¥ m 30 pol yi sobutyl ene substituted with succinic
anhydri de groups and reacted with pol yethyl ene am nes, e.g., polyethylene

di am ne, tetraethyl ene pentam ne, or a pol yogaal kyl ene pol ﬁanune, e.g.,
pol yoxypr opy! endhgihigh melecelar weighi dispersantioseful mthe canteydefghg presentound,

e.g., peptaer ritol: d 2 4A - o [ nat i .. One
part cbi ar | oshlph bittuedE ongd QEnIERS fnctalftos) PRIARS KBRo b0 BE et g)

pol yi sobut ylé feluse! Risitriation 6fidepiobifs $poRaise ircgRohiydirndtie@! enfifesawtied s@ieied Wi t h
(B) a hydroxy conpound, e.g., pentaerythritol; (C) a polyoxyal kyl ene

pol yani ne, & lbricainsRilsy Bhoashlesneigh miolecular el lsacrwtymfkf//méh% di am ne,

e.g., 5 pol . i.am 3 1 i 0.3to
about 2 ol SErpysEs ot fbitCer? Btlehh ASholceR R SHSBRA b RaR 0

di spersant backbonahaving funtriona gsoups capableat dseociaiing(with partiyles abet eny

pent am A8, SIRECTES. LRGN Dhgesm BSretait omrish Sy, HE G SOUe OF PRI
pent am ne, : *

al i phatic pri 118, ht 4 o QR O

Fr1 ot hyl oAt aRENG o redboly BB RN, Sijrtia Ririliing grou, The psbleys

Anot her cl akighaholkecylar weilghtcdibpersane nglitbe afoh Exaspld; slpeted i oi sojmblessalts,

Manni ch base condensati on products. Generally, ese. prqducts .are prepared
by condene: RYeRnHHIORsis maOS [BOpiE SHAPIRes ok Fre BB Reat HonG. o
pol yhydr oXy sha@aREE mohdantiHolRatBox}lit Bcids or AMly88d&f th&esh aiytarbSiRRs NdS)
(e.g., fornal dehyde and parafor mal dehyde) and about 0.5 to 2 nol'es of

pol yal ky$ endepwtivasrphlong ghainihydiogarbdns; fleng ehaimaliphati¢ hydgosarbenst haningNo .
3,442,808. Sugch Munnich base,c ensation. . i ngl ol yner
product of gor&@{né’ﬁ Ig‘glecﬁgs %gafg?&igzag%fﬁ g%/r%tgr igl{za I o%l%%gg%ldegﬁ%’sot%&?ﬁcguﬁ?s on the
benzene gr oggrmedbyoeyddigingeriohg dhath slibstingedrplisnotiwira fomhald¢lydeanéuch a

pol ymer substjituted on a succinic anhydride in a manner simlar to that
descri bed i Rolyaksylepgpelyamige. 3 442 808. Exanpl es of functionalized and/ or
derivatized ol efin polyners synthesized using netall ocene catal yst systens
are described in the publications identified supra. 25 The hi gh nol ecul ar
wei ght do sper santA ‘Gagh imeleculat iveighgbdisparsanhissehethavimg\aaminshiey awéragonvent i onal

ost treatnents such.as boratjon) as ge ally taught ip. U. t Nos.
0087, 056, nRterubs el erealst thartr <BRaitiashiusl ot Befbeen bR amd 29 060 CBhe T he
by treating p?é&isé@ﬂdledﬁlérr\ﬁéigﬂ'r&% il id@ﬁexﬂli 3y 81:1 Wtof\ﬂolﬁné% R R fosAROUNd

such as boron oxide, boron halide boron acids, and esters of boron acids,
i n an anoundispersrtcthe pumber ddupetinnatigronps end Beuypoofipaler fubetienapgrogponi ¢

G Sper sant < Bl 8o Por ot fo rQulbtiikhd bdvidd SHR0EEPREL P00
0. 05 t o2ebogoldtular Weaghx apersant Hey ks formbd oithaljjotwaner backbdiR haviguct as

dehydrated boric acid polymers (primarily (HBO@S), is_believed to
2000L004A - nomberaversgn malequins wiightaf Seom abayt 4480 tarboyt P6RY eEypical ani ne

salts, e.g. - q..dl i mi [: rned out
by addi ng- 7 RESERDAHALMIE b3t obfyicrbali Bybeerk AR BolyMAREIE, "7,
(based on t pelymerstuvingf a maybernverage atolcnibqp oweight rafging fromoaboa 09D EbOUL
preferably boric acid, usually as a s|urr to the acyl nitrogen conpound
and heat i ngZ%@Q,ﬁur?flpwlvﬁéb&ﬂnﬁwsmlmme( 99 a%gqn@%éweigg., 140C to
170C, f f L rs, @wq { e Lo Ng.

Al terna |ve?§w2‘gy %%B%Qﬂ%%%aggn&gre&g% uctgggcy%@ulggg?'ngo%%{relksg&aci dto
a hot react losnmoiectlar weight tdidd dlsodemsed to forma lighmatodacukar waetight dispesantwhi | e
removing water. Qther post, reaction processes . known in the art can al so be
applied. 10 bHWf?@?E‘?‘B‘ﬁdPEIHP{ﬂP gaheins IWQith'.E“SB‘?r%EPé‘aﬁtf%‘?tﬁ?‘{? kng#nion to
providi ng s{yddge dispersing properties, also inbue lubricating oils with
soot di spersancy characteristics. Surprisingly, it has been found that the
Manni ch Base condensati on products of the present invention synergistically
boost the soot dispersancy properties 15 of high nol ecul ar wei ght

di spersants. Thus, the use of a small anmount of the Mannich Base
condensation products of the present invention allows one to reduce the
anount of the relatively expensive high nol ecul ar wei ght di spersant used in

o, . o L o B o




hi gh nol ecul ar wei ght di spersant in an anount of up to about 20 wt. % nore
usual ly up to about 8 wt. % based on the total mass of the finished

| ubricant. In contrast) in a lubricating oil conposition containing about
-0.01 to about 5 wt. % preferably fromabout 0.05 to about 2 wt. % nore
preferably £PQ0RMéut 0.1 to about 1 w-17% of a 25 Mannich Base

condensati on product of the present invention, a conparable |evel of sludge
and soot di spersancy can be achieved with about 1 to about 12 wt. %
preferably fromabout 1 to about 7 wt abI rom about 2to
about 5 wi. % ofObReT Ml wéee&htasfpewétcatm%pg M each

the Ete?eh?ﬁtﬁiiﬁttéﬁw O e fn e e '?“vﬁf?fé}??‘éﬁﬁ%t.o B
Zgglu tnlt O(I’)lfa I n%dénh:d\t}utginahpbmﬂeagndmuyrxdagmmwmton infcc)?inﬁ(iﬂmggdz\?v.twg
Cavent i on t §arh Birkdadane o, BB IMGAER Sife ESafive kunie ChRmtperaniy
addi ti ves Wfts}ﬁtwmg an bﬁkCNéWofknlém ARG nfcidcu Iv{%%éht%?ﬁﬂﬁﬁﬁﬁé ons Of the

present invention et érgents, netal rust 1nhi Vi scosity index
i nprovers, cmttmumgmisp'erdanbl(d: o4 BIBS)éﬂpoatannm)umhclbg tletemmingd,ith¢ pesencodi f i er s,

anti-foamn agents, anti - ents, a i nt. dep sants Sone are
s tusaay | thertiing iay aauss e Hopdont 2 pé PboBR e CopmableRSRE o f,
detergents fdd@@drht@ﬁnél@édi‘a:%e tdéfdiﬁiﬁa‘ﬁohoPEt%gﬁ'sCﬁnﬁl"arr\ﬁﬂpﬁﬂ o%@ﬁ%h b and as
acid neutralizers or rust inhibitors, thereby reducing to wear and

corrosi th aﬁ&l’Cqul@mmynéﬂgﬁnéthat thas p@btemgl@hbsegmmql byusiagrpmixed a pol ar
head with a_l.on hdro e pol.ar..head co r| g a netal
Sat of an SUPRHYRFRIRER 3 ertsBtrarith Crime b R SR ARob TR e ol Ty
st oi chi onet pyridiAeR Bppé¥ed th furdEtHEF. The Plobldi g alsbibeadaressedByadappingescr i bed
as normal or neutral sal ts, and would typically have a total base nunber or

TBN (as cantm@nn@weth@eetwmmm@syn&thefm@w@artww based ot e anount
of a netal o]

(e.9.) an offad T éafios SRR ARbEE BRI R BRERTRPRICHRERENAE
The resud ti pagtiovarp fadowekeinolegelat werghppcnlmrsmsmapei prEsstiirclednaorgent (ses t he
outer |ayer of H)?I base (e.g. carbonate) mcelle. Such overbased
detergents ﬁ&ym SPBN of 150 or greater, and typically will have a TBN
of from2o0 250 to 450 or nore. Detergents that may be used incl ude

oi |l -sol ubl e neutral and overbased sul fonates, phenates, sulfurized

phenat es, thi opﬁo'ttqhh@hmre@arbmldr@pl)an@s emalayed apthe tﬁ@mﬂti@s ofigdnventienal

| - sol ubl baxyl at f t t | | kal 25 al kal
car th ot al WER o yiight aiherRahBinciBAl horhbhfymes) BRI RED FlefEs fum The
nmost  coggro nhwdeﬁlaﬂweﬁghahﬁdraéﬂbsﬂ OheTagily dmgaepdnmrs\wncﬂhsawm&tope

present in detergents used in a |ubricant, and mXxtures of cal cium and/or

magnesi um vethyleneandion atbeast pra Cniol Gos @lphacielimbaviig the formula oerCHR e neut r al
2 ovr a5 € Tl P ATl A 0 2R o

neutral and overbase 0 phe henat'es havi ng
TBN of fr onatbfstaad Mﬁrelmmtﬁoﬂmnérmmtmis dﬁtdﬂH@aml'bIm udseml’mronopxefdmﬂgd or

neutral or po may be u 2000L004A uI fonat es be prepared
from sul fonIi“S}‘ degge OWﬁf%lﬁ’aiP@e'tleﬂeE%PW“HB?%‘t n%ra 3plyriuch aptyr?wﬁ i on of

al kyl sy Sté&xﬁ'ﬁr?‘éé érs BYQﬂh?Iéﬂé 99&‘&5(1%5%‘2 '%nélﬁl hQ—%f&hP&ttﬁé fEb %
fractionation ol’eum or t he al kyl at1 on of aronati c rocar bons.

Exanpl es | nwhmanmtmaum oﬁframlew tg/caabdayatams,rrgldbamqmdprabbt lacaﬂey,l of<§tbmne 5
napht hal ene t hei r hal ti ves as chl nzene
Cht or or o uchts & FRIBEH FoRts e AR Ak ohk ST pl bt 6,7 SHegorD ot AP Een | 1
the presencgefii aPphﬁaﬂatlyﬁlbn&m&ta aﬁh tétsh@hbﬁarsqaaﬁaes foreeKaitipld, pRopydeaeut 3 to
nore than 70 carbon atons. The al kyl aryl sul f onat es usual I'y contain from

about 9 to labcm:t-l Smxme-hmcecncalr, Bonethylpestengyd edesend ydﬁdemneabdtidecme-tlo about

60 b k ted t Ly i | sol ubl
Ul { onalles eiFaeRS b pebidpeihecl: Boradebiri ! BeBBtePerTy oMM ol dea. ¢
hydr oxi des, n@ﬂahseehéiﬂSm&ﬂ;&@;@@tmofqalgb%xtu@és%f propylémtamd tttuesifeop dhd trdes,

nitrates, borates and ethers of the netal. The anmount of netal corrpound IS
chosen like). Exemplary of such polymers are propylcne homopolymers, butene-1

homopolymers, ethylene-propylene copolymers, ethylene-butene-1 copolymers,



15 having regard to the desired TBN of the final product but typically
ranges fromabout 100 to 220 wt. % (preferably at least 125 w. % of that
stoi chionetri caI ly required. Metal salts of phenols and sul furized phenols
-are prepared reactl on with an approprjate netal conmpound such as an

oxi de or Aand neutral or overbd$ed 20 products nmay be obtained by
nmet hods vveII known in the art. Sulfurized phenols may be prepared by
reacting a pm)’lﬂnevbutetnewpolumewald thellikeswheegin &iemqwn@mvpmimtmmm
hydrogen sul fid fur noh e o ul fur .dihalide, to roducts
which are gé‘?{g’r‘%llay 9F Jierp u%%“?glﬁﬂogﬁeg d;pwmmée%r}saﬁ%?t Lare
bri dged by ggkihylene and piopylede ahd S8i§Rne dfd Batbéll OTAE Rittrpol yht&pmﬁﬁphat e
metal salts are frequently used as” antiwear and antioxidant agents. The
metal nay bénvgntien Ralyicontaingd Rindr amount; eig. ASttal5 mele ZapfiaatmCidnoad, tin,

mol ybdenym i ckel o ane nost ormDnI y
used i FunePRAERAS st Gorionsti o PRREhen L iEpdte icafe BjmgR 68

30 based up@ivehtién E@h@hs%lﬁhfﬁh@%l&h&oh&pblﬁﬁérs riﬂteﬁjdlyrﬁaﬁbpsllphwlbﬁnThey msly

be prepared in accordance wth known techni ques I}é first form n%
di hydr ocar bypmammpr@enéyﬁﬁ@plyewas:pﬁftbmand alphpsplefin sgmenerersoThe madde or

| cohol,, A
o o P hoEulsad sRAEREA O by RS 5 B Ak 6T
di t hi ophospbom)cb 8C 78] afi@yhdpe prefedsblp BOe 30 Y. nWhigh ptapybehe@hd/for buRhy-1 kel
secondarg al cohols. Alter nat| vel ei mul tiple dithi ophosphoric acids can be

pr epar ed0 wh&MPIaYEE ap semeRames(a) withsihdens, ﬂt?r@hiélﬁ%ﬂ eantsnt ef suchcoppkymess isn
character a%}g)s%&%gg?lﬁg BERIRY 45308 88 % hw@ fﬁ%ﬂ&f ot 18&% if1bdedohtditd MBTY 1N

character. zinc salt, any asl neutral zinc conpound coul d
be used but maybeqprestas, hydr oxi des and carbonates are nost generally

enpl oyed. Commercial additives frequently contain an excess of zinc due to
the use of an excess of the basic zinc conpound in the neutralization
reaction. The p Qﬁiﬂﬁgh iok sol ubl e
salts of dihydr g?gﬁ,y‘? dﬁsﬁfac??hosp BEFEPYOlycing Ry bgﬁﬁlﬁ?gg'gﬁtogd by the
fol | owi ng f orxtures:of 8lpRa@-diefl Monen@syrenixturercemprising ethylehe andhat leastrencr

diff t h | | t ferably 2 to 12,
o bon ot ont 26 ARl P BEnA PR B R S *°
aryl al kyl , adaktasnélmétaloceie (0@l aBﬁ%zpef[ﬁtard@éﬂyll&’aﬁsm&ﬂﬁlbtaﬂlbld)rﬂf)dmhd%ﬂd gired as R

and R groups are al kyl grow of o 8 carbon atons. Thus, the radicals
may, for exakploxangeorapoupd rocqss G RSyaner in Wiely 935 % onymerg of the

akvg!
Z-e; E;f Kexy?&g’ egl;llngg(%és? %s tﬁ%@l ’etl-lén eztgﬁgﬁyga?lﬁ&ﬁﬂe&?‘opé’ n‘?‘} ?éhepr openyl ,

but enyl 20| npecelagd of plitymemlmris exbibuing tenmnal dibertytitierde imsaineationfmayabberon

t th d t i h II be about
S or gt eat efSTRBeS PHETIR AURHISCHR, TR ADBOL oh o s BREPEpBIt Sompr i se
zi nc dial kyly;diat Qf&pﬁﬂfaglﬁtcﬁﬁracfghged)ﬁ&gﬁ%%r&ﬂX% '@g(ﬁ‘i‘%cﬁﬁ%wﬁéﬁdﬂi grly

usef ul when use bricant co i ons cont al orus | evels

of from abo RORS fb%til o, o about
0.10 wt. % ngécgg%%l%}qe@g%bl?%?g @Loﬂglo 85 aboﬁt lmgb\%?r ad it

2000L004A - p@@erabbxﬁao Camlhyhr(pm,tmtbylmr e&wﬂ)mm@m R@dﬁmrcmtsﬂbmdency of

mneral .pils to deterigrate.i I v, 1 oralon n

evi dencé 901&%851-‘31? n?b?l‘éhql ené& nﬂttﬁe §afgr¥ Pg}qh}éqvlﬂg&%om ﬁ@ rret al
surfaces, apsméponvéres)@eledtyd Goraise n theypohymitiAd6ibh.0A thinbt bmb@m)fltmlbamer

hi ndered phenol s, alkaline earth netal salts of al kyl phenol thi oesters

havi ng pr ef ehaily sancgntain termingl gthenyd; ie, iRy H%%at‘lf&ql‘?ﬂ’ 4fa PARYEHe6HR, and 1 i de,
il | ubl t | f d h h | f

Ul fur1 zed APOTORS B g Pl PATaB R FobRORRRESH g BOLSF

t hi ocar bamgg&c{ml%%dgghq{'%’Qéjc?éﬁn%ﬁ%wdfhe%é téi"ﬁl?l?d’ifg%gath&té& S. Patent

No. 4,867, 8 enunt cont al ni ng conpounds
30 interpolymers may be prepared by known metallocene chemistry and may also be

prepared as described in U.S. Patent Nos. 5,498,809; 5,663,130; 5,705,577;
5,814,715; 6,022,929 and 6,030,930.




“Aromatic anmines having at | east two aromatic groups attached directly to
the nitrogen constitute another class of conpounds that is frequently used
for antioxidancy. Wiile these nmaterials may be used in snmall anounts,

- preferred enbodi nents of the present invention are free of these conpounds.
They are 1528004l y used in only small®-amounts, i.e., up to 0.4 w. %
or nore preferably avoi ded altogether other than such anbunt as nay result

as an inpurity fAmothezmsefakclassafpolyamers isfpol yiaers preparedtbiymationigpi cal  oi |

| ubl i ], havi t | t ti 2 ttached
i r ot |yt o PONEITHAHE of EoOHE Sy, o fie CERmied ARG GPOHE!s e
am nes My GKAdY FbljissBhitdes Bblaed ¥y PIRirh&riZAfioN Bfa CORIMRH eahflyavily & t ot al

of at least three aromatic groups i'n vihich two aromatic ‘groups are |inked
by a coval ebuiteperadntent dfyabamt Xt torabout 7% by wt.eandyan isabuteneepatendof shout 30 at om

or a-CO, -S 02- al kyl e rou nd two are directly attached to one
o ne. i 8 ogarba % B u B sk of AL e wiSheid Suslidiyfirlyas ArBRER
aromati ¢ gr @gorddd U¥esh Gifludsitiky AtRefeied BburtO8EMondiér foF RiARtngHoly-RIS are
typically substituted by one or nore substituents selected from al kyl,
cycl oal kyl , batenexis petplghmdpedstregins sundyas Raffnate Hy dhese/feedgiorks iate disglosedps .
The anoun

aromt o gr Gue e BER AL thr Balthl Ro 2L GREVAS, A S pBle RuBtaeatdted B0

not exceed Badkbohe of/the Préséht ifPeritidabREARD it is RAANP aediladle byccativairp! es of
suitable viscosity nodifiers are polyisobutylene, copolyners of ethylene

and prop9| epelymssizgtien FambutenestreameteagcisingtiCls opBFy easalysts). SugboL004A - 30

copol yners i . i i vi nyl d,

't er pol yrre PoIBRo L BRI Gl Ry i Bt o BRARNET.
copol ynmer s efhyinyd doudle bemdpes polyntk yhsingpdsitiondd aloag tiac¢hais opr ene/ but adi ene,
as well as the partially hydrogenated honopol yners of butadi ene and
isoprene. 5 Friction nodifiers and fuel econony agents that are conpatible
with the other i 1 i blvmigay i npl es
of such materia sg{(ﬁ:&l ﬁ%telé’gtﬁélgél? ;F/S Iom#glr?\:lggg? igr S o?'ﬁh?’gﬁ‘g%%gg?%’?ﬁgg?ﬁg@f or
exanpl e 15 gl pdwdsdcarpon chaihef from awue PO tof 2,800 gMettmids fgrahakimg boxyl i ¢ aci ds

with diols, for exanple, the b ne diol ester of a 1.0 dingrized.

nsat ur at eaPpRiofS RS Rt ka5t B e s S e AnafoubufrdhifiogRition

al kyl subst i (a1 edhidiiABoR) tHeQRernthl 2&e" @SachiBA, GbMtecahiesl @afingwsing@r exanpl e,
et hoxyl ated tall ow am ne and et hoxyl ated tall Ow ether am ne. A viscosity

i ndex i mpr ovatalydi (e perenide). #8 slescaibed below. as a vi scosity index 15 inprover
and as a di spersant. Exanples of viscosity index inprover dispersants

i ncl ude reaction products of am nes, for exanple polyamnes, with a

hydr ocantyl subsPrdcesses foraasctingpotimieidinydyddacbons ivdth unsudaratéd ¢diboxyyidr ocar byl
substituent caonprjses. a chain of suffici entot] ength to inpart viscosity

i ndex i npr o@FiAY aphyies e ssters and dhegsrpasaRrsof derivavrs TEam syqhesomnounds ¢ y
I ndex i npr ¥Rl qidhSRE S BN, PiRht Res. 5,%7,@%3’3&!{72;8&%9391P,‘?b?’;rﬁ?ﬁ310§87? G to C24

unsaturated ester of vinyl alcohol or a 0 unsat urat ed
nmono- car box$l2A72,746; 3275,554; GB&1c022 3,442.808r 1565804 312V 64 41116,34%nsat ur at ed

T 20 o of tas4as: o GHEA dREAS. pedebtad raRarolBoRmS Boosy! 1 o aci d
neutral hged fﬁﬂctibnaﬂe@,rfofl&mtmé,rmwed}w@uéracm@hﬁ@gglmjoiafes fpreferabiphciaf

ethylene with a C3 to C2o0 olefin further 25 reacted either by grafting a C4
to C2a unsapuanhyddde) by isaesingdbe palymiengr hyrdroeasbon h@deeoﬂndmonw-ﬁgtrramli ing an

nsat ur at ed ,aci.d..ont @ .t he. | voer. backbone. and.t he eacting carboxylic
nera o ours B R SRS el A R i PR I GREG 8l 30
Pour poi nt @reNtESpalRiner oPlytR6dH B &ﬁﬁwprﬁﬁarﬁrbesitﬂs lof thr@h itepard¥Rr s (LOFN,

| ower the m ninmumtenperature at which the fluid will flow or can be
pour ed. Suchnsagationatsogelerigd to axethylgnicpy elefinic wasatusarion) 4sige the kalogenat

tunar ot & vi Ayl S8Rl ooy Qibtindipnd Biocki o iR ‘bR AR V0 oo

Foam control can be provided by an antifoamant

When using the free radical grafting process using a catalyst (e.g. peroxide),
the functionalization is randomly effected along the polymer chain. Selective




of the polysiloxane type, for exanple, silicone oil or polydinethyl

sil oxane. Sone of the above-nentioned additives can provide a nultiplicity
of effects; 5 thus for exanple, a single additive my act as a

- di spersant-oxidation inhibitor. This approach is well known and need not be
further el aB8P™MAerein. In the preseﬁp'invention It may be necessary to
I ncl ude an additive which maintains the stability of the viscosity of the
bl end. Thus furtiohalizgtiop odrabe apcomplished byrhakiganatingaelgi, chlpgisatingweve a

itably | ' ' ' h - [l ' it h h
Some conpos PRGN ¥ sl Slebo FRmit ek o805 1ah 8087 T REEBRE ki ode.

Addi tives WhCh MiGim! besrbhife, biseanlthOWweighfof ﬁﬂlﬁ‘m&i &Q%H&.,rﬁdﬁ%fase
i nclude the | ong chain hydrocarbons functional’i zed by reaction with nono-

or di car boxyphssingibe dblotine anbrpthinelthsoughi thtpelymen atcxteimpetatae of 60 & 230°€n of
th hi 15 dj . her.ei di d. Wiep lubticati
compost t §on@ RGP HOGAIORC kel o AL AR ISR QPR D87 each
addi tive ispbyRi ik hiloBbRRdEsblyMELot HArQafRdNhéreindftdbRRBOHY) id gt enabl es

the additive to provide its deSired function. 20 It may be desirabl e,

al t hough notreastedewith sufficient porqasasurstasl roactans capabiiof adding-functional at es
conprising additives (concentrates soneti being. referre a itive
packages) iy 1€ BopERScaR{ & Good S EEE e dic bt fa e JOP T 250 he o
to form t heubutblyi abotit 180°Qitd 285N 6t 4o010.5 25 10,18 f 3 8 he i PRISh tHa® thenay
employ from5 to 25 mass % preferably 5 to 18 mass % typically 10 to 15
mass % ¢ t produshestinedwdl cariainthmdgsirad pumbenof ragles off the monioursatusated

Vi scosity. ' ' i1 ' . re of the
above: nent i SRR ebtbu5et pbf SAERALbLANG EORAEF, AREmalNY Gely [ he pase
oil in an abrtkboné hwd the midioassdtitated dadibokylic teactpntare diixéd shddratedachifeunct i on.

Representative effect ampunts of such
adding chlorine to the hot material.

15 The hydrocarbon or polymer backbone can be functionalized, e.g., with
carboxylic acid producing moieties (preferably acid or anhydride moieties) selectively
at sites of carbon-to-carbon unsaturation on the polymer or hydrocarbon chains, or
randomly along chains using the three processes mentioned above or combinations
thereof in any sequence.

20

The preferred monounsaturated reactants that are used to functionalize the
backbone comprise mono- and dicarboxylic acid material, i.e., acid, anhydride, or
acid ester material, including (i) monounsaturated C,4 to C;o dicarboxylic acid wherein
(a) the carboxyl groups are vicinyl, (i.e., located on adjacent carbon atoms) and (b) at

25  least one, preferably both, of said adjacent carbon atoms are part of said mono
unsaturation; (ii) derivatives of (i) such as anhydrides or C; to Cs alcohol derived
mono- or diesters of (i); (iii) monounsaturated Cs to Cjo monocarboxylic acid wherein
the carbon-carbon double bond is conjugated with the carboxy group, i.e., of the
structure -C=C-CO-; and (iv) derivatives of (iii) such as C; to Cs alcohol derived

30  mono- or diesters of (iii). Mixtures of monounsaturated carboxylic materials (i) - (iv)
also may be used. Upon reaction with the backbone, the monounsaturation of the
monounsaturated carboxylic reactant becomes saturated. Thus, for example, maleic

anhydride becomes backbone-substituted succinic anhydride, and acrylic acid



2000L0O04A - 32 additives, when used in crankcase lubricant, are |isted
below. All the values listed are stated as nass percent active ingredient.
ADDI TNEMASS % ( Broad) MASS % (Preferred) Metal Detergents0.1 - 150.2 -
-.9Corrosion InhibitorO - 50 - 1.5Metal Di hydrocarbyl Dithiophosphate0.1 -
60.1 - 4Ant 2004 - 50.01 - 2Pour Poidkt- Depressant0.01 - 50.01 -

1. 5Anti foam ng AgentO - 50.001 - 0. 15Suppl enental Antiwear AgentsO - 1.00 -
0. 5Fri ct i on bebathés ackbenesMbstitlited \propiosic agidMEgemplarp ofsuich mM@ouasaturated

3Basest ockBal anceBal ance 5 | wei ght . percent res. erein nI ess
othervi so. i RaNDS Bacaciags Arinmatly S IS AHE SR, S ESAADs T he
addi tive, ar&ﬂi&émuemcwehro%raaema idef a&?ﬁc 258 thétHEcrPRE A8 SorotBhic

formul ation which will be the sum of the AT. g;ht of each additive plus

t he wei ght @Ffid gmaamm acidy andjlawesatkyl (Og. 761 to Cralkyld acid eglets ofthe faregaing,

under st oqd by re follow erein all rts are
parts bygvvel g%‘l’t @Xﬁé@?m& ?fé?\%‘glé“%%tagg%éﬁl@q%ﬁte ﬁ@"d}}%“%"é tgﬁ%

enmbodi nent s cﬁxfbok e teavtant, beﬂ‘eraﬁl? Rt REBYdTdEXGPRhRY avllshahmh%n%oum

al pha- napht hol - Manni ch base condensati on product 2000L0O04A - 33 509

(0.347 nol) r@fgnaa prm-abaphR.01 taphant 3@ ws ot preferably DiSetp 100wt 7n beseddnrtbeind
bot t omred f | ask t th t dnit
ottone as }i%glﬂprﬁopowtm aro%a.l{bofl [ rrer, ernoneter an ni rogen

bl anket . ene her neutral solvents such as hept ane
or a neutral diluent oil could al so be used) were added and the m xture was
stirred at roomterrperature whi l e adding 347g 5 (0.694 nol)_ of dr ogenat ed
di -tal | d& ani ne,Whidephianigatioamerpally helpsincrease @W??étlvﬁh@fﬂit@é@glo!ﬂg&n xture

was t hen he 0 yde)
was intr odu?toggn#ger eg? (?Hbqnéaa?%a(eﬁgﬁ ﬁcéﬁg%%ﬁ%f%agﬁaﬁ%s} Eﬂéﬁz K%J %@ﬂg
soaked at t ipobmisrsipehyirocacbdnsicotepiated fof lnge incthe presentinvention, padticuldrin
heated slowy to 50C ile distillin W&.g:thhe wat e nd t.ol Once the
vat er was 1818F PrsTeIePQiymers;qdydrocarpgns m&eﬁmélzgtw@yeé%néﬁomtr ogen
until const anj rieliGiy. - Prtfatly QR foréafe 6aIkbERE &l BEthoriBlihdnrhed Whi l e
cooling to roomtenperature. '‘Anal ytical results indicated that the product

cont ai nesl 2 funttionality reagtamt, e@. akMR yiih oeestint, lage gondatiest atzdeviateditempperature

di-substitu dstruct substituted.at th oth ara positi relative to
the hydr oxy YF VR 2 ‘lﬁaljﬁ e IGFUI ?tf'lg e@ﬁ‘é?‘f{@ ab%ﬁ“"ﬂs" napht hol

ring.
The hydrocarbon or polymer backbone can be functionalized by random

attachment of functional moieties along the polymer chains by a variety of methods.

20  For example, the polymer, in solution or in solid form, may be grafted with the
monounsaturated carboxylic reactant, as described above, in the presence of a free-
radical initiator. When performed in solution, the grafting takes place at an elevated
temperature in the range of about 100 to 260°C, preferably 120 to 240°C. Preferably,
free-radical initiated grafting would be accomplished in a mineral lubricating oil

25  solution containing, e.g., 1 to 50 wt.%, preferably 5 to 30 wt. % polymer based on the

initial total oil solution.

The free-radical initiators that may be used are peroxides, hydroperoxides, and
azo compounds, preferably those that have a boiling point greater than about 100°C
30  and decompose thermally within the grafting temperature range to provide free-
radicals. Representative of these free-radical initiators are azobutyronitrile, 2,5-
dimethylhex-3-ene-2,5-bis-tertiary-butyl peroxide and dicumene peroxide. The

initiator, when used, typically is used in an amount of between 0.005% and 1% by



Synt hesi s Exanpl e B Synthesis of al kyl ated al pha-naphthol with 1-octadecene
50g (0.347 nol) of al pha-naphthol were charged into a reactor containing
175g (0.694 20 nol) of 1-octadecene. Wiile stirring under a nitrogen

- bl anket 10(;2%@8]: dr‘% Anberlyst 15 were added and the reaction m xture was
heated to 1 hours. The product-%es diluted with 100 nmil of heptane

and filtered. The solvent was nitrogen stripped, and the residue was vacuum
stri pped at vxigit hased on the vetightiof V@irgtmionmﬁknsuscduﬂthTmi@.lbnﬂsa&remml efin

was renoved. The roduct anal yzed to be great r th n 95% active
i ngredi ent . RRsdtRated ¢ Mﬁ feﬁ‘étf“mtlﬂétﬁ fee C?;\l ‘M‘%&EPEC‘&FP ho- and
di substitut %@ﬁ&ﬁﬁ@% Wof ot 1.0:4 8130M), FFeJi'é}hﬂ 3PEfo mphw%hfﬁﬁglﬁ- G 13

and proton analysis |n|catedthat t he al kyl-subsfituted napt
primarily o@ﬁgtqbébr @ara¢d<9¢tanedmmm@pher63@uch BOMdeNwragen lﬂﬂnk@yngt Aéei s

condensat ofe Mo et gt BBaa8 bl o7 BRnf hESHIEARII: dPoraadea 10 a

1 liter fouranhpdk®y mdetid ridfiohyedacheadatong dh mgﬂemﬂamsan bRing unidbrsodt,
t hernoneter, and nitrogen bl anket containing g of mneral oil Solvent
i

100 Neut r al of Fpursgabat symeof tfmwlpaergcl@n@g@nmmgww The érge sadiend grafting

oo 12 | 4Bl gho AR RB8Lntl SoaiSER el R e Bl

f or mal dehydgpventiog. added slowly via an addition funnel. Thereafter, the
reacti on nuxture was soaked at 80C for 2 hours. The reaction m xture was
then 1o !Reated slowmy to 150C while distilling off the water and m neral

oil. Once the ""aitt{%rfur?{t%{ﬂ&ﬁ&d%ls&dhkﬂlé ngﬁ{ekxhgg foch ﬁh CkbofE i thﬁﬂ?d at

150C with nitrogen ‘un constant we ution
col | ect ed. Malheytdenaitlzreemtﬁxnmﬂwhﬂiwemmlmichhmmmnim aminos4180hl, The Ff | R

spectrumof th rodyct was |dentical he spectrum of roduct obt ai ned
when usi ng hehanesd compou @éﬁpxwi%thwﬁf fe & mfﬁﬁp@@&;@m\f?@&s of

bet a- napht hqlseffi 'ﬁﬂhﬁé‘ccﬂﬁiﬁ:nﬁ?%%@ﬁ%ﬂz@ﬁg ﬁh@%&%ﬁu@t@g% yme e&%oﬁgicr))sn% af lepst

bet a- napht hol were add to a 2 liter four necked
equi pped5wi tohe amizg andian comprise mmnene@ﬂdlt@ndl amine ogethenhieactketorgotdrai ni ng

500 20 m of hept Then dded and th
i xt e was EE QHSHATESEAY PR Sacant ip ety BE bR BB (or
formalin (3nYelfoeadb ﬁﬂhﬁ@lmwmh%@@dﬂ&a&ﬁ dup/indludés @ﬂ@h b@ps, Egnnel .

Thereafter, the reaction m xture was soake?rat 80C for %{ours The
reacti on mi RySFOXy\gE@PshtlKOXJegroups, gmidg groups, ngot;swnud@oanggrqups rgdithee wat er

and hept ane. resi due was
stripped at 1@8@%&? %l%%b%%ﬁ %pg{égénslslb Llh m%% h%r%SPﬂﬁgﬁ%lp g%u 7 was
col | ect @d ampdlyaikenelafid pdymkyalllqlmqidlmuhes asﬁxbmsut Etmm atich &5 2 foldRegpert rum
and C13 and ton N i ndi cates that {he desi red tp uc& vv?s lg)rovi ded
~nthesi s Ex )dopal c on atoms having about 1to 12, suchas3to 1 preferably 3to 9
nitrogen atoms per molecule. Mixtures of amine compounds may advantageously be
used, such as those prepared by reaction of alkylene dihalide with ammonia.
Preferred amines are aliphatic saturated amines, including, for example, 1,2-
25  diaminoethane; 1,3-diaminopropane; 1,4-diaminobutane; 1,6-diaminohexane;
polyethylene amines such as diethylene triamine; triethylene tetramine; tetraethylene
pentamine; and polypropyleneamines such as 1,2-propylene diamine; and di-(1,2-

propylene)triamine.

30 Other useful amine compounds include: alicyclic diamines such as 1,4-
di(aminomethyl) cyclohexane and heterocyclic nitrogen compounds such as
imidazolines. Another useful class of amines is the polyamido and related amido-
amines as disclosed in U.S. Patent Nos. 4,857,217; 4,956,107; 4,963,275; and




30 ~nthesis of al kylated al pha naphthol with 1-octadecene 50g (0.347 nol)
of al pha-naphthol were charged into a reactor containing 175g (0.694 nol)
of 1-octadecene. Wiile stirnng under a nitrogen bl anket, 100g of dry

- Amber |l yst 15 were added and the reactlon mxture heated to 110C for 9
hours. The pPYUEMAvas  2000L004A - 3523diluted with 100 i of heptane and
filtered. The solvent was nitrogen stripped and the resi due was vacuum

stri pped at 5220022ntAlso mhbtian‘is(lw@'r@mndthyl)aum'm ecthane (TAM) s destribed il ef i n

hgr edi ent . Cese Eafet 0ok Lod At A% 438, 25 185 3658 PR BR0 APE B anc
di subst i t ut g@r IR RnktRl,; and dofhtRRRI¢turdd ImfilRR g akRbeRBN! Sh?rhlaH/anne fady and

proton NMR anal ysis showed the product to be prinmarily ortho/para-alKkylated
napht hol . Symm@mseéaanmsws:dmaden |IéSol?at¢1tté‘iml5,0§Bm5%ﬂ‘hc «ftmoaasehzed

| Phe/ For n{ HT= 1(%‘31J {"35 1o 28. 2§ 1&(9 30 rmvé aﬂp were added to
a 250 ni’f oB?yHE’Ek‘e’(‘}a?B irehiih: TBiE FOMPRRY Beits Rrgntienan oy ‘8}‘?3‘?“ rrer,

t her nonet er defifed)ifbf QGRTPIA) iR UKS IPatHio Nak 4,734, 43 andls, 219, tEn hawell ad ien. 150g
(0.30 nol) of 2HT am ne were added and the mxture was stirred while

heating to BBa&A-288,560C, 26.75g (0.33 mol) of formalin (37% for nal dehyde)
were added slowy via an addition funnel. Thereafter, the reaction 15
m xture was soaked at 80C for 2 hours. The reaction mixture was then heated

slowy to 150C whe fienctiofidlizZellj o1Bsdlifisle polydierik My dipiben®ackDones ind§ alatber
stopped distilling off, the residue was stripped at 150C wi.th nitrogen

until cdhst QWV%?&‘;M“ ‘hydeoxycompenndgsuick as menehydricaad pelyhydsic algohgls.as

50906 1 i WS RARECAhihfigs GB o bhits Pl ol MeleSaBORRYAE © CoM 2"
product wasalokols itetudeSYiofldresglgediimnphieh theSykylaesiadicall confetmoiremiaitoanni ch

Base. (Phe/ Formalin/2 .0 2.2) g. (0.20 nol) of phenol were
added to a 93BOMAOMSy rgh%@s Pe(yhud%%lf Hineide leyzsmi-qa?rpfb@aamf h an air

Then, <2000 B0 AR . B e O T e
whil e héati d@enm@ﬂmmmamsﬁﬂ);tu@s thegeqf0 . Aiestay|dispefsaftonapalse bé 8atived from
unsaturated alcohols, such as allyl alcohol, cinnamyl alcohol, propargyl alcohol, 1-
cyclohexane-3-ol, and oleyl alcohol. Still other classes of alcohols capable of
yielding ashless dispersants comprise ether-alcohols, including oxy-alkylene and oxy-
arylene. Such ether-alcohols are exemplified by ether-alcohols having up to 150 oxy-
20 alkylene radicals in which the alkylene radical contains from 1 to 8 carbon atoms.
The ester dispersants may be di-esters of succinic acids or acid-esters, i.e., partially
esterified succinic acids, as well as partially esterified polyhydric alcohols or phenols,
i.e., esters having free alcohols or phenolic hydroxy radicals. An ester dispersant may

be prepared by any one of several known methods as described, for example, in U.S.
25  Patent No. 3,381,022.

Preferred groups of dispersant include polyamine-derivatized poly a-olefin,
dispersants, particularly ethylene/butene alpha-olefin and polyisobutylene-based
dispersants. Particularly preferred are ashless dispersants derived from

30 polyisobutylene substituted with succinic anhydride groups and reacted with
polyethylene amines, e.g., polyethylene diamine, tetraethylene pentamine; or a
polyoxyalkylene polyamine, e.g., polyoxypropylene diamine,

trimethylolaminomethane; a hydroxy compound, e.g., pentaerythritol; and




“fornal dehyde) were added slowly via an addition funnel. Thereafter, the
reaction m xture was soaked at 80C for 2 hours. The reaction m xture was

then heated slowy 30 to 150C while distilling the water and heptane. Once
-the water stg&g)ed distilling off, the residue was stripped at 150C with
ni trogen un# 4 ant wei ght . The pro@dct was collected and solidified

while cooling to roomtenperature. Analytical results 2000L0O04A - 36
show t he pr oombinationscthereaf. Ok Idaﬁtiwlarﬂ:yl'pﬁfsmdaﬁsp@maambn@ﬁﬂatmnds prot on NVR

di cates that,the d d duct thesis, Exampl e H
Rthesi o of SpRbimBfon SR ARE e SprRhRH s oo hedonp 3By g’ ) 14 4
g (0.15 nol }esfedRREN@) MB/de03AbRspouad 2. g%ﬁ%ﬁtﬁﬁfm rt@; %%l}foﬁlyﬁlﬁ?'l@ﬁ’é toned

flask equi pped Wi th an air stirrer, t’her nonet er trogen bl anket
cont ai ni ng polyaminegé. gh@piy&ﬁﬁpm]]ihbne diamgag, C0(I2)ka n@ivalkwngd{anam, eg.wer e added

d th d
of *t ormaf | nPRoudERe Bidas tachrasinfiER befarbthe SPie Gouth S 10 Aub okt ot el
Thereafter, (Bh €CY £RPér (D) pet Mol 6f (w?s AnORIEE PrefdrredUisetiancdmbindtionThe

reaction mxture was then heated to 150C while distilling the water
and hept ane compgsestarpombinasion of (@bﬂ@b’tﬁp tenylisperinif Anhydridevidi @a was

stripped at 1 |tro en nsta | Th duct

col | ected aﬁﬂgg%ls'w&?? | F§ Li%r}f)qe hr?' ?}e CP%EI)%M\Beagn%z(F%? B&gﬁycﬁhc ﬁff‘fq\l\@
results 15 Shp&?ﬁydrbﬁy-&!i&duﬁéd zﬂiphﬁﬁ@ﬁ aryarfie Né.g.Fidtacipbifitol b and 013 and
proton NMR anal ysi s indicated that the desired product was provi ded.

~nt hesi 40 Ex@rrpmeéhxlolsymmh@eeﬁs dasprbedia. ﬁo%zmrwp 3,632,511.
(al pha-napthol /formalin/oleyl amne = 1:2:1) 20 144g ( 1 nol) of solid
al pha- napt hol was charged into a four-neck reaction flask equi pped with
mechani cal stir Aaothetr bmmnﬁglemoldaean“@im kshl¢sa dispetshnta comprsesMaddciser ,
and nitrogen bl anket. 200 Hﬂ of et hanao dded to dlagol ve. the

S B

anapht hol aPasesoRdensation producss. Ge /» thepg Grodiiciysrg Propargtl By COBIANSIBE ( Ar neen
aL; Ak No
zo gsé&t ofiE h%l@&‘ﬂé%ng‘gah{uﬁ aﬁ% gﬁbéﬁ%tk’&‘ Hfho! nélgﬂo@ﬂgar&!y%%%ne With

exot her mal observed duri Ition of the
al pha- napht hiodut feo Bfinmbles of carbony] conpbend(s)i (eig., fgrmaldetlydetan®0C, 162.2g (2
mol) of for nala%orm(aﬁie%c{ 0) Sagcll le{lt)ou(% .9 tfo 2 moles of polyalkylene polyamine, as disclosed,

for example, in U.S. Patent No. 3,442,808. Such Mannich base condensation

products may include a polymer product of a metallocene catalyzed polymerization as

a substituent on the benzene group, or may be reacted with a compound containing

20  such a polymer substituted on a succinic anhydride in a manner similar to that
described in U.S. Patent No. 3,442,808. Examples of functionalized and/or
derivatized olefin polymers synthesized using metallocene catalyst systems are

described in the publications identified supra.

25 The high molecular weight dispersant can be further post treated by a variety of
conventional post treatments such as boration, as generally taught in U.S. Patent Nos.
3,087,936 and 3,254,025. Boration of the dispersant is readily accomplished by
treating an acyl nitrogen-containing dispersant with a boron compound such as boron
oxide, boron halide boron acids, and esters of boron acids, in an amount sufficient to

30 provide from about 0.1 to about 20 atomic proportions of boron for each mole of
acylated nitrogen composition. Useful dispersants contain from about 0.05 to about
2.0 wt.%, e.g., from about 0.05 to about 0.7 wt.% boron. The boron, which appears in
the product as dehydrated boric acid polymers (primarily (HBO,)3), is believed to



formal dehyde in water) were slowy added. The reaction is exotherm c and
the reaction tenperature was nai ntai ned bel ow 25-30C by cooling the reactor
with an outside ice water bath and by controlling the formalin addition.
-Once the formalin 30 was added and the exothermal reaction ceased, the
reacti on m 2000I004Aas all owed to warmte256o0m tenperature. The tenperature
of the reaction mxture was slowy increased up to 90C whil e the nethanol
and wat er digidnlh @b dibfersabt frhidB€ind difdeess dmine SARSE gl theSthblaBoralRSalt @RI Ni Ng
water in the product at about 100C until all the water 2000L0O04A - 37 is
renoved. Vatheudiimidel Botation che beicapipd puicby adding-idomfabouttt-Hteeh we.fa.ie@i ng. The

napht hoxazi ne anal d . for,3. % N.(3.,22 t.heory)., snthesis Exanple J 5
Synt hest o offopLEnh L7 st 3 3% (s bR BRI A b e amniRleta 1. 5. 1)
144g (1 nDbdroffcofipolifld, PedferaBRPBdHY aciB asEdlig a8 QR IirRY, €o the fa@A mifd reaction
flask equi pped with nechanical stirrer, thernonmeter, Dean Stark trap with a
wat er cofdenempourgrahdrhicatingywithistieringext froroaboutl 135°Crtotahawntol 907 E se.ad tHATC o

di ssol ve the phthol at rqomije rat ur Slqwl y, 276g.( .1 nol) of ol eyl
am ne (Ar rre&h{'ér}‘,%’ ?qsqmagb%ﬁép)ang"% %é@lwﬂ&%{mw@n&%r ni trogen

bl anket. No r (g (TR Te P01 AR P l o the
pet a- napht hATCRERRETEhe BB Uafiméilenf o LRy, lirg ocHeSeR b Biot 0 ' (5
nol ) of f or pakiion MExtutedéfshd dicarboxylic dcid matetiehamilcamine welhiter femowing weaten y
added. The reaction is, exot herm'k;:1 and the reac i‘{{é teﬁgﬁr ature was

mai nt ai ned Qg RostIeasbien pocestss KAGW i theari @B RlsRitepPRICd 5 out si de i ce water
bat h ang, by controlling the formalin addition. Once the formalin was added

and the exothermal reaction ceased, the reaction mxture was allowed to
warmto room t efoeventiona highmoleenize weight dispérsarits in edditipwto prioxidingsludgs

sl ow y incraased. up to 90C V\:hi.|§ th .nﬁt haglol .and Y\%er distilled out.

Ni trogen f| SRPHSLEPRARSEURS ISP gn ‘Eer]iuﬁn? PEOLTI 08 WEREFACH t he product at
about 100C YhMridteridtics.t S@pYRin@ly, Rthak bedrEfaN@ that HRMaMNiSIOBA ddRA¥EhsREAD
applied instead of nitrogen stripping. The naphthoxazine analyzed for 3.23
% N (3. 22 t pednets of thequesent inzentinnriypergistisallysbnast the seet dispesyepers properties o
cont rol g?OOB{mEH&{?o?%uYAﬁ&e‘? tths#e&%t‘ﬁ?‘%ﬁus 2D WP AnllinfBE ety OF @
conposi tion to®°maintalin's I'n suspensidn, can be neasured usi'ng bench
tests i ncl uMangich/Base asifensdtioaProdietedt thepiesdnCiEhtiomalldvesdee toaedies Bl ack
Test. Procedures for_ performng these tests are industry standard and wel |
known, but Hieamauahelths selatiisly xpensivetghdnolerulatweighicispessant psedinhe 1y ¢ he
carbon bl ac . L SOCl at.d ; A npound of
The pr esent LoRCARE &S apR AL B b AR A Al SR EE heBoSOTED

mol ecul ar wdispdrsand ipsqpertiea of tier eonfipositidad Toprovide sufifiplent candrobiof sdodr nmul at i on

containing the 2000L004A - 38 disper t. mxture, a detergent,

ant oxi thn ndlees GiRRRR A TSRS R eon RO DBHERE Sr Pt IR Fon are
subj ect ed t RighindlEdulldrabei ShialisheRAnPmAmaMtRL ofGay RPdbolit 2641, BSmareistsipgat e
for soot, is added to the oil. The dispersion is mxed in a high-speed

bl ender, f oRp twhoub§ Wit To; based ondhetetal measp phihe finishe ebrisant. Ha cerfrasbrin Bl ack
into the oi . i j 6 Vi i i j -arm t ube
" 0oe O LR SR bR TR B o DT B,
better soot asbus pO5IaabouUt 2 wt. %, more preferably from about 0.1 to about 1 wt. %, of a

25  Mannich Base condensation product of the present invention, a comparable level of
sludge and soot dispersancy can be achieved with about 1 to about 12 wt. %,
preferably from about 1 to about 7 wt. %, more preferably from about 2 to about 5 wt.
%, of the high molecular weight dispersant. In general, each 0.5 wt.% increase in the
amount of the Mannich base condensation product of the present invention may allow

30 forupto a5 wt. % reduction in the amount of needed high molecular weight

dispersant.



Haake Carbon Bl ack Test The Haake Carbon Bl ack Test invol ves bl ending the
dispersant into a 1 o fornmulated oil. In the tests conducted in association
herewith, the tested fornulation contains a high nol ecul ar wei ght

-di spersant and a conpound of the present invention together with detergent,
vi scosity nBa0OLAMA anti oxi dant and ant-i2hear agent. The conponents of the
oil formulation are subjected to an initial blending. Carbon bl ack powder

i's then added t o Adlditiohal adzﬁlilieelﬁﬁzfy&id1ﬁfbrpﬂdteﬂhﬂtmadﬁﬂi[©sitﬁmbbﬁmd@1dveﬂum ni ght.
15 The vi scosit%1 of the carbon hlack dispersion is then neasured in a Haake

rheonet er oteenagle thegdo B?CCEPEKH?UIFIJF%‘WF% cﬂasraémoftaédsww h miheal |y,
th
compar son. TEIRled O 15b e BuEBRB0ioM'SE e BRSGR inhfioh RHelbeps,

bl endi ng i nimeta rﬁmsﬁnhltdrs, vismosity indax iraprovéls, cotrsivhdnitibiomokidativh det ergent,
anti oxi dant  and antj wear agl%gt and vari abl e anoynts of a high nol ecul ar

vei ght df spihibitars, fHctigrynaditiery, pptyRAmIng agenis qnivysaT F$°3§A?‘14£ﬂ“ﬁ§°1§t nunber
average nol g g a succination ratio of
about 1.1 E%fh%}%gﬁéﬁggg%lﬁdxgﬁ@k%d1%%9182%%8%1%16%{" on (al pha 25 napt hol

2HT) . The for mul ati ons were subjected to car bon bl ack bench testing (CBBT)

wherein carbon b was . hl ended into the formul ati ons, at .vari abl e
concentrations. #Féﬁéé’ln%ﬁnﬁpé b&ﬁ%“ fegesnss tunstion both as detergentsto of o 20%

paste in bareREObkre rdeg?kﬁtg R L A

formul ati on l'endi ng u a high speed blender for 5 m nut'es
by stirno ngwbmarﬁrrmeMelsdaxteﬁdnng(eﬁgine ‘lifﬂa Retaegentts igenaraly canprysec! palire

formul ati on su i Cro m.t upe at .100C. 0LO004A - 39
The reoul ¢ S ERTED Bderi D erghnc i 3R Rl fordpriping & metal SHORHDy i o
1, the Mannjghickagic oo t IThe sm&mbzft:@m% a SBstRARIR MoitKI¥@Biricon act as
potent soot di spefsancy boosters when used in conbination with high

mol ecul ar m@ﬁlghmt dfithpwetahin which gasedhenqre aisuallyrdgseribedtas sonnal aseeetadlni ng 9. 8
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200 ¢S h i h | | 159
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700N) fey Lodww4asiord8Ye, constant anounts of detergent, antioxidant and
antiwear agent and variable amounts of a high nol ecul ar wei ght di spersat ~t
(a PI BSA- PAM product derived from Pl BSA having a nunber average nol ecul ar

wei ght of about t and

napht hoxazi ne co%%?ﬁl%?sdtgfl%hy?%ese?ﬁgégn ?%@ghﬁldgﬁt&ﬁé&#a}#of car bon

bl ack was btfusags, phiefates sbiforfizédphehaesthiaphasphorRus| silighlatesf arfl0OC. The

ki nematic vi scosHe/ of each of the resulting carbon black dispersions was
€

t hen measur @%phithﬁn fiang athereibspluble Wym‘rsaﬁgén%ﬂ ppriishlarly thesalkalbor 0. 1
1 tgo O. 26
sec’ % é‘lggl Sec rﬁéafs, éyﬁdc@?ﬂn i OtEs%lu\fh siﬁﬂﬁh‘)tz}s‘a]%hm? NG8 md; Es‘?ﬁmOfr g-

sec 1 and O wer e u mpar i’'son e ‘conpa at|ve results
of the Haakmostaronnnorly aséd metnls axe ealsinmvemd magriegiun® .which mia \bnthli;e présendat a of

Fig. 2, in fornul ations .containin ot.h 4% 2% of hi rmecular
welght i o pREIRTEHtS B Adunsant Aud Burwes ol lehen hdibragnsstam b |y
el i m nat ed ! P&reRblar dlé%ﬂ%rﬁ‘éﬂt%tzgl&f&ei‘ tsCé}ETné‘uhtPaﬁ ahfl OMBasedic@lciunit - % of

t he 30 Manni ch base condénsation uct present invention.
sulfonates having TBN of from 20 to 450 TBN and ncutral and overbased calcium

30  phenates and sulfurized phenates having TBN of from 50 to 450. Combinations of

detergents, whether overbased or neutral or both, may be used.




2000L0O04A - 40 Exanple 3 Lubricating oil formulations were fornmed by

bl ending into a base oil (Mbil 700N) for 1 hour at 100C, constant anounts
of detergent, antioxidant and antiwear agent and variabl e anounts of a high
-mol ecul ar ﬁr@&?t di spersant (a Pl BSA-PAM 5 product derived from Pl BSA

havi ng a nu#BeILQAAY age nol ecul ar wei ght7of about 2200 and having a
succination ratio of about 1.1 ), and a conpound of the present invention
(al pha- napt hol 2i8u)fontesBaybe pﬁdpalfedcfmmmm]ﬁa@didmbic}mIam’tdp'ntalilylolntamadh of

theforrrulalons ernl t 9 e kine i scosjty.of e f the
resul ting c VlSIEFhS 38% ’g?tls"é%%}’@%’é tﬁg r@é E‘X’gﬁs si“r‘fhﬁg%éﬁ traH‘g net er
over a rang?roﬂi thtGrazi6/dtioh 98&&16@:5‘(9 b} tﬁ@ﬁkylah@n 8¢ a’}émﬁﬁ@hjldroéﬁbérﬁ typi cal,
t he vi scosMy at shear rates . sec' 0.45 sec'1l were used for

conpar i son. Exhmples ipduded; tb@ﬁr@@@&)bﬁlkﬂh@n&b@zen% toleene, xylemsk test are

shown be| ow._i ble .1 a_of .Tab In formul ati ons
cont ai i o BRRHIASRS Aiphee o5 e haidech Gr VA Re e Yrghenzths per sant
soot - i nducegdpléit6Riehd ¥nd H6BAFRThAIR. qqi@&nmatmlxhyyw¢mmmnwn the ol
formulation further contains fromO0.5 to . % of the napht hoxazi ne

Manni ch bas ere@crmafmtadmt mtbdldl@tlgmgfagphté hpvlegémm abppe Ao mere thap(7@ 1 Di sp.

Concentration hox NCentr n Pa-s) (Vis,
Pa-s) at 1. E fﬂ aﬁ‘f”%ﬂ(ﬁﬁ&’“i guf‘yg'mﬂo%gl %%@ aE tSd)tﬂagﬁPé Azi ne2
w%0. 25 wt %&83&&&2 atbh?@pﬁﬂarﬂﬁl?’@roﬁﬂébo’h@?é% J6ou® B0 carbon atoms per alkyl
wt %2. 981. 10a- napht hoxazi ne2 w %9. 25 wt %9. 0420. 0352 wt %0. 50 wt %©. 0830. 0482

Wt %d. 0 WP %0 suBLbtediaropgtic moiety.

The oil soluble sulfonates or alkaryl sulfonic acids may be neutralized with
oxides, hydroxides, alkoxides, carbonates, carboxylate, sulfides, hydrosulfides,
nitrates, borates and ethers of the metal. The amount of metal compound is chosen

15  having regard to the desired TBN of the final product but typically ranges from about
100 to 220 wt. % (preferably at least 125 wt. %) of that stoichiometrically required.

Metal salts of phenols and sulfurized phenols are prepared by reaction with an
appropriate metal compound such as an oxide or hydroxide and neutral or overbased
20  products may be obtained by methods well known in the art. Sulfurized phenols may
be prepared by reacting a phenol with sulfur or a sulfur containing compound such as
hydrogen sulfide, sulfur monohalide or sulfur dihalide, to form products which are
generally mixtures of compounds in which 2 or more phenols are bridged by sulfur
containing bridges.
25
Dihydrocarbyl dithiophosphate metal salts are frequently used as antiwear and
antioxidant agents. The metal may be an alkali or alkaline earth metal, or aluminum,
lead, tin, molybdenum, manganese, nickel or copper. The zinc salts are most
commonly used in lubricating oil in amounts of 0.1 to 10, preferably 0.2 to 2 wt. %,
30  based upon the total weight of the lubricating oil composition. They may be prepared
in accordance with known techniques by first forming a dihydrocarbyl
dithiophosphoric acid (DDPA), usually by reaction of one or more alcohol or a phenol
with P,Ss and then neutralizing the formed DDPA with a zinc compound. For



As shown by the data of Table 1, in formulations containing both 4% and 2%
(An of high nolecul ar wei ght dispersant, soot-induced viscosity increases
are 2000L004A - 41 substantially elimnated when the oil formnulation
‘further contains from0.5 to 1 w. % of the naphtoxazi ne Manni ch base
condensat i oB0NAMA s of the present in#éntion. Exanple 4 5 The efficacy of
a Napht hol Manni ch base product of the present invention as an anti oxi dant
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enbodi ment s %Lﬁ]@?@tboélrrﬁ 198s illustrative rather than liniti ng. Changes may

be made by those skilled in the art wi thout departing fromthe 20 spirit of
the invention. 2000LO04A C ains: -42 1. A conpound of the general formula

()7: (O4y (R4)qThe pﬁfer(ed(mn) @hyd@wwwtlmbosmmseqrhoﬂ Apluble salthefno- or
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/
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wherein R and R’ may be the same or different hydrocarbyl radicals containing from

15 1to 18, preferably 2 to 12, carbon atoms and including radicals such as alkyl, alkenyl,
aryl, arylalkyl, alkaryl and cycloaliphatic radicals. Particularly preferred as R and R’
groups are alkyl groups of 2 to 8 carbon atoms. Thus, the radicals may, for example,
be ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, amyl, n-hexyl, i-hexyl, n-octyl,
decyl, dodecyl, octadecyl, 2-ethylhexyl, phenyl, butylphenyl, cyclohexyl,

20 methylcyclopentyl, propenyl, butenyl. In order to obtain oil solubility, the total
number of carbon atoms (i.e. R and R’) in the dithiophosphoric acid will generally be
about 5 or greater. The zinc dihydrocarbyl dithiophosphate can therefore comprise
zinc dialkyl dithiophosphates. The present invention may be particularly useful when
used with lubricant compositions containing phosphorus levels of from about 0.02 to

25  about 0.12 wt. %, preferably from about 0.03 to about 0.10 wt. %, more preferably
from about 0.05 to about 0.08 wt. %,



Xxis 1to3;, yisfromlto 2 tinmes the nunber of aromatic rings in Ar; and
Z is zero to a nunber equal to the nunber of remaining substitutable

hydr ogens on aromatic noiety Ar; wherein a hydroxyl group attached to Ar
"conbines with NNR~ to forma substituted or unsubstituted 6 nenbered
oxazi ne ri r2f00po@AA ded that, when z is-ZB-R2 is not H 2. A conpound of
claim1, wherein Ar is a polynuclear aromatic noiety. 3. A conpound of

claim2, wherei nOfdati¢h BBibRetest anfioxidits RIIAEY the tetIehéy o minkial 3RHENY!
pyrene, chrysene, anthracene, phenanthracine, fluorene and indene. 4. A

conpound of e@ﬂrmratﬁm senvige-cORidative detnla@ntlmcan@evmn@&@by sludge lmgh@ont ai ni ng
condensat i uct . of a_nono oI r t conpound
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am ne cont admamnfmmmdrsmlﬁﬁ mm&wpma@maﬂ%éda&mrﬁetmcsaﬁeoﬂI tr ogen atoms
per nol ecul e. 2000L004A - 43 . product of claim?5, wherein said

hydr oxydr orﬁkylphmhb@aﬁqsé@mglp&fgwbly&d torcic pikylt side ehains, calgignety. 7. A

product of re | cted

R e R e S
chrysene, antshlfaﬁwd&xydﬂibafbmk bf Mre,q)hoﬁlbnm&rwem @heltaﬂdﬁﬂ&arBamz&e@ roaduct of
claim?7, wherein said polynuclear aromatic noiety is ng@hthyl 9.

| ubri cat i ngobible ¢capppreampands andasrabsignd). gefaent ¥ hfto/61900800d of | ubr| cating
Vi scosity E}Hgly déHuHQEorﬁ%iHl‘h%tcoﬁIpoﬁfl gd east one conmpound of claim1. 10. A
conposition o

| ubricating o arm 9 conprising fromabout 0.01 to about
10 wt. fo of said conmpound, based on the total weight of said conposition.

11. A lubricating oil, conpositjon claim 10 conprisin romabout 0. 1to
Zbout 1 vt <56 of Aceaaic SONMHANEA sst 40 AHBSHCSAD B Breci g the

CONPOSi ti Omhjtrogen constitute another class of compounds that is frequently used for
antioxidancy. While these materials may be used in small amounts, preferred
embodiments of the present invention are free of these compounds. They are

15  preferably used in only small amounts, i.e., up to 0.4 wt. %, or more preferably
avoided altogether other than such amount as may result as an impurity from another

component of the composition.

Typical oil soluble aromatic amines having at least two aromatic groups

20  attached directly to one amine nitrogen contain from 6 to 16 carbon atoms. The
amines may contain more than two aromatic groups. Compounds having a total of at
least three aromatic groups in which two aromatic groups are linked by a covalent
bond or by an atom or group (e.g., an oxygen or sulfur atom, or a -CO-, -SO;- or
alkylene group) and two are directly attached to one amine nitrogen also considered

25  aromatic amines having at least two aromatic groups attached directly to the nitrogen.
The aromatic rings are typically substituted by one or more substituents selected from
alkyl, cycloalkyl, alkoxy, aryloxy, acyl, acylamino, hydroxy, and nitro groups. The
amount of any such oil soluble aromatic amines having at least two aromatic groups
attached directly to one amine nitrogen should preferably not exceed 0.4 wt. % active

30 ingredient.

Representative examples of suitable viscosity modifiers are polyisobutylene,

copolymers of ethylene and propylene, polymethacrylates, methacrylate copolymers,



12. A lubricating oil conposition conprising a major anmount of an oil of

| ubricating viscosity and m nor anounts of at |east one conpound of claim
1, and at |east one high nol ecul ar weight dispersant. 13. A lubricating oil
“conposition of claim12 conprising fromabout 0.01 to about 5 wt % based
on the totaPOQMBIOGAA of said conpositiondOef said conmpound, and from about 1
to about 12 wt. % based on the total weight of said conposition, of said
hi gh nol ecutapolyaérg of asl usatiraed dicaltbxyhc hail amcam c@hboﬁﬂﬂﬁ@éi'ﬁélyﬁﬁrs()f
claim 13 conprising fromabout 0.1 to about 2 wt based on the total

wei ght of sef Hyreneped acrylisestess. @éumﬂ&élmdmenaé%cqmbm@wﬁsty@n@/o about 5
W oot as eflofitnl Nkl Bladteheltha Rbpi2Ak/BufiGiIRE S Webfks R pathly 11 O

mol ecul ar werght diBper s

. AU, AL AL A Ahydhogéhated. t&‘ﬁxoﬁalyﬁﬁdﬁ of bkadiers and9sapréneA. A A. Ah. A A A . AAAAAA
.AmA, AAAAALACAAAAE]

2| "OFzudj e [ V] ca] ca] ca] ca] cal] ca] ca] ca] cFa] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ¢

?]ZC 3] ﬁa] C?LE#ZL%E@%%?{%%M Cﬂz‘%ﬁk%ﬁ?%@'} sgtgl]lt~ ‘]‘8%‘]"& é%‘]“éea‘]%‘ ar] ca] ca]
ca] c: a] ca] cmkteal]emd ofathe fiadlas] may aBd ba]Mn]deﬂaEam]npha]s @ﬁ];mm] matkria} drjwdea! ' '

;( ( E;;,( Z#n fq/ Eéﬁé@é C&?Fﬁfﬂoﬁ}'ﬁ’&‘]fcfa‘]‘!é%f]l%f@ﬂé@?@a?@&f@éf@&?@éﬁ%ﬁ&%ﬁ] cal ca

@GF EF9%-hFFGO
]G(C:;‘Ja} ’??} fg!J &kﬁhﬁ%@%@j{f&w&ﬁﬁﬁbﬁﬁﬁ f‘ajn?c afﬁg ‘f@?@ﬁﬁc a (Eg ca] cal ca]
ca] <L:J %]U(L:J Bquﬁ %dgnﬁbﬁad unsatdted fat) aid; cxhzdine apmapuradsc ajdakoajlated alkyka! 00QQQRQARU

¥/0V7V>VAVK\/] F‘r‘]‘]&ﬂdﬂ‘?‘tﬂ amiessligpines ad atkdether aopiney forexapels etpxdpted; ca] ca]

ca] ca] ca] calnalcaline hatdhelabe alioal aadcalisa] ca] cal KvxV{ V-\WWYZj Zz\ (_p’ bScdc
eg=i @#j |l angsVttuuvvOw{}}xsni d_Z]] U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Obgz\ ZR;

) ca] ca] cal ca] cap Al BSHERHER HERPES GanE RERAI SR ARG Rca] cal cal <
2]52]5225}02]1%1])%]8%?&ahﬁ@k@a}tcaixmipmlo@als@ad@ahsa& @dir6 Wdr@dpesthfta] cal ca] caj
; ] L \QK\/]WES]AI] lpeljuéamaajlerap@ép%tapé amingp cieT e’aq%lf ealyasgines) with adwdrocadyla] C?g ]c g]i ]c
cal cal cal col LA CREANET oE GERETICAIAT) TARATE bydo By bR ORAER D] CO)

calcalcal 14 chlaneéf sufficient length to impart v1scosny index i 1mprovmg propetties to the

T L e i g

LEL} xr | gp] ﬁ@ﬁl%&} deate G?hﬁ@?ltﬁra&]d?es?& ‘6@119@1 ﬂ%&ﬁ]o? alg1slgphssanksiad cal cal ¢

a]ca]ca]ca cal ca] ca] ca] c™a] ca] ca] ca] ca] ¢”
| B ### S0 $ S @Roxylic acjd o) 3 €4 fo-Craadi-carbaxylic ao;@ with aAWinsathrtddcenijroggrea) ca] ¢/

e bt kLl s o

<} ‘“”k’)@\%x@ﬁ)bﬂvnﬂimi}é(uedgz% CaJ gehe-ajrahcambsdlic &li¢ ab@adivedlvithlahaad,cal c"a]
ca] ca] ca] c”a] ca] cal c™a] cal ca] c"a] cal c™aj cae] ca] ca] calcalca DDf I w1
JnJJKbKKc L LIZrmyRrpmemEnE shop oltbqwmﬁ it afCa 49 Exeglefin futhen] c~a] ca
] cal Ca{ﬁgm&l Gitlet D et ifigh %a]t8 @&@dsﬁﬁ&&@d ﬁﬁﬂo‘g&l CondaRlfAhGRma ¢ al cal cal

cMal WU
XXXYY?ZZZ Ah¢tewd bf B gtafiny 4\ dnsajuxated a¢idjoatotbl palynee dackboat aad thehca] cal cal ca
G165 E Cobinsby b b s o e i i S, Sy e
10% & () - l% %G8 () - l@/lO%%V\BV\& ()-'A@10%h& ()-iI1~"?2L"4"10% & ()-m ;

L' 4" 10%bobo -nd0% o0& ()-,F- 10% o0& ()-"10% & ()-! E" 10%E0E0&' () - |
{(\=@0% & ()-@10% & ()- 10 0 10' 0 10' 0" <10% 0& ()-';f/#10%PbP& () -

! @/#100/@0g0& ()=

g

Pour point depressants, otherwise known as lube oil flow improvers (LOFI),
lower the minimum temperature at which the fluid will flow or can be poured. Such
additives are well known. Typical of those additives that improve the low

temperature fluidity of the fluid are Cg to C;s dialkyl fumarate/viny] acetate
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approach is well known and need not be further elaborated herein.

In the present invention it may be necessary to include an additive which
maintains the stability of the viscosity of the blend. Thus, although polar group-

10  containing additives achieve a suitably low viscosity in the pre-blending stage it has
been observed that some compositions increase in viscosity when stored for
prolonged periods. Additives which are effective in controlling this viscosity increase
include the long chain hydrocarbons functionalized by reaction with mono- or
dicarboxylic acids or anhydrides which are used in the preparation of the ashless

15  dispersants as hereinbefore disclosed.

When lubricating compositions contain one or more of the above-mentioned
additives, each additive is typically blended into the base oil in an amount that enables
the additive to provide its desired function.

20

It may be desirable, although not essential, to prepare one or more additive
concentrates comprising additives (concentrates sometimes being referred to as
additive packages) whereby several additives can be added simultaneously to the oil
to form the lubricating oil composition.

25

The final composition may employ from 5 to 25 mass %, preferably 5 to 18

mass %, typically 10 to 15 mass % of the concentrate, the remainder being oil of

lubricating viscosity.

30 When lubricating compositions contain one or more of the above-mentioned
additives, each additive is typically blended into the base oil in an amount that enables

the additive to provide its desired function. Representative effect amounts of such
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Corrosmn Inhibitor 0-5 0-1.5
Metal Dihydrocarbyl Dithiophosphate 0.1-6 0.1-4
Antioxidant 0-5 0.01-2
Pour Point Depressant 001-5 001-15
Antifoaming Agent 0-5 0.001 - 0.15
Supplemental Antiwear Agents 0-10 0-0.5
Friction Modifier 0-5 0-1.5
Viscosity Modifier 0.01-10 0.25-3
Basestock Balance Balance

All weight percents expressed herein (unless otherwise indicated) are based on

active ingredient (A.I.) content of the additive, and/or upon the total weight of any

additive-package, or formulation which will be the sum of the A.L. weight of each

additive plus the weight of total oil or diluent.

This invention will be further understood by reference to the following

examples, wherein all parts are parts by weight, unless otherwise noted and which

include preferred embodiments of the invention.

Svnthesis Example A

Synthesis of alpha-naphthol-2HT Mannich base condensation product

| i 109V () -
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(0.694 mol) of hydrogenated di-tallow amine, commonly referred to as 2HT amine.
The reaction mixture was then heated to 50°C and 60g (0.72 mol) of formalin (37%
formaldehyde) was introduced. Thereafter, the toluene solution was heated to 90°C
and soaked at this temperature for 2 hours. The reaction mixture was then heated
slowly to 150°C while distilling off the water and toluene. Once the water was

10 distilled off, the residue was stripped at 150°C with nitrogen until constant weight.
The product was collected and solidified while cooling to room temperature.
Analytical results indicated that the product contained 2.44 % nitrogen. C"” NMR
showed the product as having a di-substituted structure substituted at the ortho/para

position relative to the hydroxy group with an average of 1.5 to 1.7 sidechains per

15 naphthol ring.

Synthesis Example B

Synthesis of alkylated alpha-naphthol with 1-octadecene
50g (0.347 mol) of alpha-naphthol were charged into a reactor containing 175g (0.694

20 mol) of 1-octadecene. While stirring under a nitrogen blanket, 100g of dry Amberlyst
15 were added and the reaction mixture was heated to 110°C for 9 hours. The product
was diluted with 100 ml of heptane and filtered. The solvent was nitrogen stripped,
and the residue was vacuum stripped at 200°C until constant weight to insure that the
unreacted olefin was removed. The product analyzed to be greater than 95% active

25  ingredient. GC analysis showed that the product was a mixture of mono- and di-
substituted naphthol with about 1.7 alkyl chains per naphthol ring. C-13 and proton
analysis indicated that the alkyl-substituted napthol was primarily ortho/para alkylated
naphthol.

30
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bottomed flask equipped with an air stirrer, thermometer, and nitrogen blanket
containing 125.2 g of mineral oil Solvent 100 Neutral, FN 1365. Then, 100.96 g (
0.286 mol) of di-coco amine, commercially sold as Adogen-260, were added and the
mixture was stirred while heating to 80°C. At 80°C, 25.51g (0.315 mol) of formalin
(37% formaldehyde) were added slowly via an addition funnel. Thereafter, the
reaction mixture was soaked at 80°C for 2 hours. The reaction mixture was then
heated slowly to 150°C while distilling off the water and mineral oil. Once the water
stopped distilling off, the residue was stripped at 150°C with nitrogen until constant
weight. A 50% oil solution product was collected. Analytical results show the
product to contain 1.56% N. The FTIR spectrum of the product was identical to the

spectrum of a product obtained when using toluene as the solvent.

Synthesis Example D

Synthesis of beta-naphthol Mannich base condensation product
36g (0.25 mol) of beta-naphthol were added to a 2 liter four necked round bottomed

flask equipped with an air stirrer, thermometer, and nitrogen blanket containing 500
ml of heptane. Then, 250g (0.50 mol) of 2HT amine were added and the mixture was
stirred while heating to 80°C. At 80°C, 45g (0.55 mol) of formalin (37%
formaldehyde) were added slowly via an addition funnel. Thereafter, the reaction
mixture was soaked at 80°C for 2 hours. The reaction mixture was then heated slowly
to 150°C while distilling the water and heptane. Once the water stopped distilling off,
the residue was stripped at 150°C with nitrogen until constant weight. The product
was collected and solidified while cooling to room temperature. FTIR spectrum and

C" and proton NMR indicates that the desired product was provided

Synthesis Example E

Synthesis of alkylated alpha naphthol with 1-octadecene
50g (0.347 mol) of alpha-naphthol were charged into a reactor containing 175g (0.694

mol) of 1-octadecene. While stirring under a nitrogen blanket, 100g of dry Amberlyst

15 were added and the reaction mixture heated to 110°C for 9 hours. The product was
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Synthesis Example F

Synthesis of Phenol-2HT Mannich Base, (Phe/Formalin/2HT= 1.0/1.0/1.1)
10  28.2g (0.30 mol) of phenol were added to a 250 ml four necked round bottomed flask

equipped with an air stirrer, thermometer, and nitrogen blanket containing 100 ml of
heptane. Then, 150g (0.30 mol) of 2HT amine were added and the mixture was
stirred while heating to 80°C. At 80°C, 26.75g (0.33 mol) of formalin (37%
formaldehyde) were added slowly via an addition funnel. Thereafter, the reaction

15  mixture was soaked at 80°C for 2 hours. The reaction mixture was then heated slowly
to 150°C while distilling the water and heptane. Once the water stopped distilling off,
the residue was stripped at 150°C with nitrogen until constant weight. The product
was collected and solidified while cooling to room temperature. Analytical results
show the product to contain 2.2% N. FTIR spectrum and C'? and proton NMR

20 indicated that the desired product was provided.

Synthesis Example G

Synthesis of Phenol-2HT Mannich Base, (Phe/Formalin/2HT= 1.0/2.0/2.2)
18.8g (0.20 mol) of phenol were added to a 250 ml four necked round bottomed flask

25  equipped with an air stirrer, thermometer, and nitrogen blanket containing 100 ml of
heptane. Then, 200g (0.40 mol) of 2HT amine were added and the mixture was
stirred while heating to 80°C. At 80°C, 35.7g (0.44 mol) of formalin (37%
formaldehyde) were added slowly via an addition funnel. Thereafter, the reaction
mixture was soaked at 80°C for 2 hours. The reaction mixture was then heated slowly

30 to 150°C while distilling the water and heptane. Once the water stopped distilling off,
the residue was stripped at 150°C with nitrogen until constant weight. The product

was collected and solidified while cooling to room temperature. Analytical results
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Synthesis Example H

5  Synthesis of Phenol-2HT Mannich Base, (Phe/Formalin/2HT = 1.0/3.0/ 3.3
14.1g (0.15 mol) of phenol were added to a 250 ml four necked round bottomed flask

equipped with an air stirrer, thermometer, and nitrogen blanket containing 100 ml of
heptane. Then, 225g (0.45 mol) of 2HT amine were added and the mixture was
stirred while heating to 80°C. At 80°C, 40.1g (0.49 mol) of formalin (37%

10 formaldehyde) were added slowly via an addition funnel. Thereafter, the reaction
mixture was soaked at 80°C for 2 hours. The reaction mixture was then heated slowly
to 150°C while distilling the water and heptane. Once the water stopped distilling off,
the residue was stripped at 150°C with nitrogen until constant weight. The product
was collected and solidified while cooling to room temperature. Analytical results

15  showed the product to contain 2.60 N. FTIR spectrum and C" and proton NMR

analysis indicated that the desired product was provided.

Synthesis Example I
Synthesis of alpha-napthoxazine (alpha-napthol/formalin/oleyl amine = 1:2:1

20  144g (1 mol) of solid alpha-napthol was charged into a four-neck reaction flask
equipped with mechanical stirrer, thermometer, Dean Stark trap with a water
condenser, and nitrogen blanket. 200 ml of methanol was added to dissolve the a-
naphthol at room temperature. Slowly, 276g (1 mol) of oleyl amine (Armeen OL;
Akzo Nobel) were added while stirring under nitrogen blanket. No exothermal

25  observed during the addition of the amine to the alpha-naphthol-methanol solution.
While stirring at about 20°C, 162.2g (2 mol) of formalin (37wt% solution of
formaldehyde in water) were slowly added. The reaction is exothermic and the
reaction temperature was maintained below 25-30°C by cooling the reactor with an
outside ice water bath and by controlling the formalin addition. Once the formalin

30 was added and the exothermal reaction ceased, the reaction mixture was allowed to
warm to room temperature. The temperature of the reaction mixture was slowly
increased up to 90°C while the methanol and water distilled out. Nitrogen flow was

increased to strip the remaining water in the product at about 100°C until all the water
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Synthesis Example J
5  Synthesis of beta-napthoxazine (beta-napthol/formalin/oleyl amine = 1:2:1)

144g (1 mol) of solid beta-napthol was charged into a four-neck reaction flask
equipped with mechanical stirrer, thermometer, Dean Stark trap with a water
condenser, and nitrogen blanket. 200 ml of methanol was added to dissolve the -
naphthol at room temperature. Slowly, 276g (1 mol) of oleyl amine (Armeen OL;
10  Akzo Nobel) were added while stirring under nitrogen blanket. No exothermal
observed during the addition of the amine to the beta-naphthol-methanol solution.
While stirring at about 20°C, 162.2g (2 mol) of formalin (37wt% solution of
formaldehyde in water) were slowly added. The reaction is exothermic and the
reaction temperature was maintained below 25-30°C by cooling the reactor with an
15 outside ice water bath and by controlling the formalin addition. Once the formalin
was added and the exothermal reaction ceased, the reaction mixture was allowed to
warm to room temperature. The temperature of the reaction mixture was slowly
increased up to 90°C while the methanol and water distilled out. Nitrogen flow was
increased to strip the remaining water in the product at about 100°C until all the water
20 isremoved. Vacuum could have been applied instead of nitrogen stripping. The

naphthoxazine analyzed for 3.23 % N (3.22 theory).

Product Performance
The ability of a composition to control soot-induced viscosity increase, and
25  thus, the ability of a composition to maintain soot in suspension, can be measured
using bench tests including the carbon black bench test (CBBT) and Haake Carbon
Black Test. Procedures for performing these tests are industry standard and well

known, but are summarized below:

30 Carbon Black Bench Test (CBBT)

In the carbon black bench tests performed in association herewith, a compound
of the present invention (as a dispersant booster) and a primary, high molecular

weight dispersant are blended into a simplified oil formulation containing the
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blender, followed by stirring to ensure proper mixing of the carbon black into the oil.
5  The kinematic viscosity is then measured in a cross-arm tube at 100°C. Lower

viscosity with respect to the appropriate control indicates better soot dispersancy.

Haake Carbon Black Test
The Haake Carbon Black Test involves blending the dispersant into a

10 formulated oil. In the tests conducted in association herewith, the tested formulation
contains a high molecular weight dispersant and a compound of the present invention
together with detergent, viscosity modifier, antioxidant and antiwear agent. The
components of the oil formulation are subjected to an initial blending. Carbon black
powder is then added to a final concentration and the sample is blended overnight.

15  The viscosity of the carbon black dispersion is then measured in a Haake rheometer
over a range of shear rates from 0. 1sec™ to 30sec. Typically, the viscosity at shear

rates 0.26sec” and 0.45sec™ are used for comparison.

Example 1
20 Lubricating oil formulations were formed by blending into a base oil, for 1 hour

at 70°C, constant amounts of detergent, antioxidant and antiwear agent and variable
amounts of a high molecular weight dispersant (a PIBSA-PAM product derived from
PIBSA having a number average molecular weight of about 2200, and having a
succination ratio of about 1.1), and a compound of the present invention (alpha-

25 napthol 2HT). The formulations were subjected to carbon black bench testing
(CBBT) wherein carbon black was blended into the formulations at variable
concentrations. The carbon black was added to the oil in the form of a 20% paste in
basestock, to reduce flyaway dust and was dispersed into the formulation by blending
using a high speed blender for 5 minutes, followed by stirring for 90 minutes at

30  100°C. The kinematic viscosity of the formulation was then measured in a cross-arm

tube at 100°C.
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invention is shown to reach a kinematic viscosity of 200 cSt at a soot content of only
3.4%. In contrast, a formulation containing the same amount of the high molecular
weigh dispersant, but further containing only 0.50% of the Mannich base
condensation product of the present invention does not reach a viscosity of 200 cSt

10  until the soot content reaches 8.8%. When 2% of the Mannich base condensation
product of the present invention is provided, a viscosity of 200 ¢St is not reached until

the soot level is 15%.

Example 2
15 Lubricating oil formulations were formed by blending into a base oil (Mobil

700N) for 1 hour at 100°C, constant amounts of detergent, antioxidant and antiwear
agent and variable amounts of a high molecular weight dispersant (a PIBSA-PAM
product derived from PIBSA having a number average molecular weight of about
2200 and having a succination ratio of about 1.1), and naphthoxazine compounds of

20 the present invention. 4.76 wt. % of carbon black was blended into each of the
formulations overnight at 90°C. The kinematic viscosity of each of the resulting
carbon black dispersions was then measured in a Haake rheometer over a range of
shear rates from 0.1 sec™’ to 0.45 sec”’. As is typical, the viscosity at shear rates of
0.26 sec” and 0.45 sec”’ were used for comparison.

25

The comparative results of the Haake carbon black test are shown in Fig. 2. As

shown by the data of Fig. 2, in formulations containing both 4% and 2% (AI) of high
molecular weight dispersant, soot-induced viscosity increases are substantially
eliminated when the oil formulation further contains from 0.5 to 1 wt.% of the

30 Mannich base condensation product of the present invention.
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Lubricating oil ormulatlons were formed by blending into a base oil (Mobil
700N) for 1 hour at 100°C, constant amounts of detergent, antioxidant and antiwear
agent and variable amounts of a high molecular weight dispersant (a PIBSA-PAM
5  product derived from PIBSA having a number average molecular weight of about
2200 and having a succination ratio of about 1.1), and a compound of the present
invention (alpha-napthol 2HT). 4.76 wt. % of carbon black was blended into each of
the formulations overnight at 90°C. The kinematic viscosity of each of the resulting
carbon black dispersions was then measured in a Haake rheometer over a range of
10  shear rates from 0.1 sec™ to 0.45 sec™’. As is typical, the viscosity at shear rates of

0.26 sec™ and 0.45 sec” were used for comparison.

The comparative results of the Haake carbon black test are shown below in
Table 1. As shown by the data of Table 1, in formulations containing both 4% and
15 2% (AI) of high molecular weight dispersant, soot-induced viscosity increases are
substantially eliminated when the oil formulation further contains from 0.5 to 1 wt.%

of the naphthoxazine Mannich base condensation products of the present invention.

Table 1

Disp. Naphthoxazine | m (Vis, Pa-s) | m (Vis, Pa-s)

Concentration | Concentration at 0.45 1/s at 1.25 1/s
Dispersant 4 wt% 0 4.17 1.54

2 wt% 0 6.95 3.13
B-Naphthoxazine | 2 wt% 0.25 wt% 7.08 3.19

2 wt% 0.50 wt% 3.24 1.19

2 wt% 1.00 wt% 298 1.10
o-naphthoxazine |2 wt% 0.25 wt% 0.042 0.035

2 wt% 0.50 wt% 0.083 0.048

2 wt% 1.0 wt% 0.064 0.049

20
As shown by the data of Table 1, in formulations containing both 4% and 2%

(AI) of high molecular weight dispersant, soot-induced viscosity increases are
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invention, however, is not to be construed as limited to the particular embodiments

disclosed, since the disclosed embodiments are regarded as illustrative rather than

limiting. Changes may be made by those skilled in the art without departing from the

20  spirit of the invention.
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t =@EG G 10QRUUNVAWEsiTh 385 Qs he DY Yomatic rings in Ar; and

z is zero to a number equal to the number of remaining substitutable
hydrogens on aromatic moiety Ar; wherein
a hydroxyl group attached to Ar combines with N-R; to form a substituted or

unsubstituted 6 membered oxazine ring, provided that, when z is 0, R is not H.
2. A compound of claim 1, wherein Ar is a polynuclear aromatic moiety.

3. A compound of claim 2, wherein Ar is selected from bi-phenyl, naphthyl, bi-

naphthyl, pyrene, chrysene, anthracene, phenanthracine, fluorene and indene.
4. A compound of claim 3, wherein Ar is naphthyl.

5.  An oxazine ring-containing condensation product of (a) a mono- or polynuclear
hydroxyaromatic compound optionally substituted with hydrocarbyi; (b) a C;-Cjo
aldehyde; and (c) an amine containing from 1 to 60 carbon atoms and from 1 to 12

nitrogen atoms per molecule.
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6. A product of claim 5, wherein said hydroxyaromatic compound comprises a

polynuclear aromatic moiety.

7. A product of claim 6, wherein said polynuclear aromatic moiety is selected
from wherein Ar is selected from bi-phenyl, naphthyl, bi-naphthyl, pyrene, chrysene,

anthracene, phenanthracine, fluorene and indene
8. A product of claim 7, wherein said polynuclear aromatic moiety is naphthyl.

9. A lubricating oil composition comprising a major amount of oil of lubricating

viscosity and a minor amount of at least one compound of claim 1.

10. A lubricating oil composition of claim 9 comprising from about 0.01 to about

10 wt. % of said compound, based on the total weight of said composition.

11. A lubricating oil composition of claim 10 comprising from about 0. 1 to about 1

wt. % of said compound, based on the total weight of said composition.

12. A lubricating oil composition comprising a major amount of an oil of
lubricating viscosity and minor amounts of at least one compound of claim 1, and at

least one high molecular weight dispersant.

13. A lubricating oil composition of claim 12 comprising from about 0.01 to about
5 wt %, based on the total weight of said composition, of said compound, and from
about 1 to about 12 wt. %, based on the total weight of said composition, of said high

molecular weight dispersant.

14. A lubricating oil composition of claim 13 comprising from about 0.1 to about 2
wt %, based on the total weight of said composition, of said compound, and from
about 2 to about 5 wt. %, based on the total weight of said composition, of said high

molecular weight dispersant.



