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45 substituted by a chlorine, dioxyrnethylene or hydroxy radical. These
cdnpounds are described as having insecticidal, acaricidal, fungicidal and
nemat oci dal properties. in addition it isindicated thatthe compounds may be
usedas ore flotation agents, |ubricatErg2esdesBaditives and In the
conpoundi ng of rubber. Efforts are continuing in the Industry to discover
or devel op nevyrgigbrditiddompbithd 8ElRH inugs for lubricants and fuels. in

particul ar, material swhich provide added perfornmance benefts over prior
materials are of particular 50 interest, In particular, additives which
provi de fuel -consunption reducgh roperfies are of interest, particularly
if the addi#ives do notdetract_¥ ot her performance characteri stic,
Mul ti-functional additives, i. hat provi de nore than one benefit,.
are of particular interest Lul®] [ d fuel conEdsitions containg
as additives certain 1, 3-di oxolan i) anal ogs of 1, 3- dioxol anes and
dérivatives thereof are providedl In cordaifce with the present |nvention.
These addi ™9 ves 55 provide a broad spectrum of benefits to the

conposi tions  contai ning them . For exanple, |ncreased oxidation resistance,
cleanl i ness, fYeEineaehX} inderepdepty xyosney syifyeand the syhstiyenisyBs arp gach indensadently selected

realized usin h% bricating oils and. fuel conpositions of this

i nvention. ﬂFr oadl % e th resent Invention contenplates a |ubricating
oil conposition co?rrﬁdf"gla a maj or amountof an oil oflubicating viscosity
and a m nor anountof an oil soluble 2 EP 0 295 298 B1 or dispersible
canmpbund of the fornula: [err] 10 wherein each X i $'g ndependently oxygen or
suMur and the substituents [errh)arene%a.c.t(iu) Jy selected fromA)
hydr ogen, %p B) hydrocarbyl, [err] 20 [err] Jand 25 8 [err] 8 30

(wherein [err] Is hydrocarbyl and each [err] Is In&aoendently hydr ogen or
. hydrocarbyl ), and wherein at |east one of [err] is a hydrocarbyl group
contai ning at | eas)RBocgw)hamd at ons, or |Is a group .of fonnula c), D) or E).
This invention also contenplates a fuel conposition conprising a najor
anount of @& normally liquid fuel and 'a m nor anount ofy, a conpound of the
formula: 35 [err] 40 [err] 45 wherein each X is indep@ndently oxygen or
sul furand the substituents [errd} ar ReadHRgidecifd 1S—sel ected from
RB : B
30 : . .
~ (wherein R; is hydrocarbyl and each Rg is Independently hydrogen or hydrocarbyl), and wherein at least one
of Ry-Re is a hydrocarbyl group containing at least 8 carbon atoms, or is a group of formula C), D) or E).
This invention also contemplates a fuel composition comprising a major aniount of a nomally fiquid fuel
and a minor amount of a compound of the formula: o '

- 35
s
e/ R, X
R,
40 : R3 R6 (Tb)
R 4 R. .
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X

45  wherein each Xis indeper;dem!y oxygen or sulfur and the substituents R, -Rs are each independently selected

from
A) hydrogen, _
- B) hydrocarbyl; having at least 6 carbon atoms,
50
<) h
Rg
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D) Ry-0-C(O)-, and



A) hyHriogen, B) hydrocarbyl, hayi ng at least 6 carbon atons, 50

R[err] [err] 55 3 EP. O 295 298 Bl [err] wherein [err] is hydocarbyl and
each.[err] is independently hydrogen or hydrocarbyl, with the proviso that
at keast one of [e¥r] i's not hydrogeprp2es2es®ith the proviso that the fuel .
conposition does not contain-a nmanganese anti-knock conpound. 10 Al so
provided by this invention is a conpound of the fonpula: [err] 2 20

wherein each X is independently oxygen or sulfur a[gb at | east one of the
substituents [err] is a grodd of Rjre-NR @) @+-Q—8 wherein [err] Is
hydr ocar byl and each [err]is independently hydrogerg or hydrocarbyl, and
those of [err] that are 30 not groups of fornula (18) are each

i ndependent |y hydrogen or hydrocarbyl. In the above conmpounds of fornula
(1), (1a) @herdihR)is hikdbubyiakd saciok, it RdépbndeRty hydrlien Goty@edarbylWitiahgreise thabdt jeast
bot h X ar e of¢tGeR, isinbt liydpgenf sricr-6th theprnido Hatthe fuelicohpositiondads Koticortdin ameagapdse
group of f aktiknéckicompdding.ar bons, often at | east about 8 carbons and

pref eratl y frAlsvpkiidedbyltiis inventimrisa cdmpovmief theforakbodi nent one of [err] is a
graoup of fornmula (11) wherein [err]is as defined hereinabove, [err] 35 and
[.err] are independently hy® drocarbyl, and the remaining of [err]
are each | ndependently hydr rocarbyl, and [err] is hydrogen.ln an
especi al Iy preferred embodi ®ent onlylone of [err] is a group of formula
(11) wi®rein [err] is as d&¥y ' dlgove [err] &Had [err] are both
'hycupgen or both nethyl, tlge I nj nbers of [err] are hydrogen and

[ I s hydrogen. This |nve|‘ft|on &l 'so coftenplates a nethod for preparing a
co ound of the formula: 40 [err] [err] X wherein each X is independently

oxygen 21 % '%ﬁ,ﬁ%aﬁmwyo%sﬂ S eub S a5 e 17 B St - o o '
hydr ocar by m?a each [err] is Independently hydrogen or hydrocarbyl, and
those of [err] that are 4 R _

8

| .
- R;=N(Rg) ~C{0) 0-C~ (11)
r _

wherein Ry is hydrocarbyl and each R, is independently hydrogen or hydroearbyl and those of R¢-Re that are
30  not groups of formula (i1} are each independentiy hydrogen or hydrocarbyl.

In the above compounds of formula (I), (1a) or (Ib), preferably at least one X is oxygen, more preferably
both X are oxygen. In a preferred embodiment Ry is an alkyloralkenylgroupoffmm4toZa carbons, oftenat
least about 8 carbons and preferably from 12 to 24 carbons.

in another embodiment, one of R,-R, is a group of formula (II) wherein R; is as defined hereinabove, R;

\_~ 3 and R, are independently hydrogen or hydrocarbyl, and the remaining of R-R, are each independently
o hydrogen or hydrocarbyl, and Rg is hydrogen. In an especially preferred embodiment only one of R,-R; is a
N group of formula (If) wherein R; is as defined hereinabove, Rs and R are both hydrogen or both methy, the

remaining members of R,-R, are hydrogen and R; is hydrogen.

This invention also contemplates a method for preparing a compound of tha formula:

40

Ry X

Ry

R 4 RS

X
wherein each X is independently oxygen or sulfur and at least one of the substituents Ry-Rg-is a group of the
s formula:
e
R.,—N (IR8 }~C(0)O0=C= (II)
E 5 :

wherein Ry is hydrocarbyl and each Ry is independently hydmgen or hydroearbyl,_ and those of R-R, that are
4



'n.ot groups of fornmula (11) are each independently hydrogen or hydrocarbyl,
whi ch net hod conpri ses reacting at [ east one: | socyanate of the fornula:
[err] with a compound of the formule:” 5 [err] Rd wherein X |Is as defined
her e+habove, wherein at |east one of [ezrg§2es208Broup of the formula: 15
lerr] (I'V) R 20 and the renmai ning groups are

B?g; g?:BI Sr b(r;%/ g@'ﬁ%ﬁ%%ém%odl mentf%r r? I é@éﬁ“‘é’f"& or

‘al kenyl group of' Fom 410 28 car bons of t ad=g east about 8 carbons and
preferably frogmlLeomBond ofthe fofamizPONs. | n another enbodi ment, one of [err]
I's a group of formula (1V), [ERR] and [ERR]are independently hydr ogen or
hydrocarbyl, and the remaining of [err], are each independently hydrogen or
ecially preferred enbodi nent,

hydrocarbyl and [err]is hydﬂgw i i
only one of [err]is a grou formula (1V}, [ERRl and [ERR]are bot h

hydrogen or hydrocarbyl, prePerjably both h drggen or both Eﬁ t he
remaining aé [err] are hydr%g?a.ud\[err § hydrogen. In each case
her ei nabove, when at | east mg pair fXR’s is*Bydrocarbyl, one R from each
of two adjacent ring carbons, they may together form an additional- car bon
to carbon bond to fonna cyic nucl eus and conpound (1) or conpound |11 will
have the generwiersioy igns @rherma@vem@pﬁe&wpf%%ﬁ%w n@ﬁ@"@@ﬂ%i nati on
of the twoerr] fromthe adjacent carbon atons, and [err] and [err] are
eaclai ndependent |y hydrogen or hydRgcar byl or, when t he conbi nation of-the
t s results In the formatj;gn_.oé an aromatlc ring, [ewm], and [err] are
absent Also contenplated by this ifvention is a method forreducing fuel
consunptiop In an inter nal conbust #8n engi ne, which conprises lubricating
said engine with the lubricating oil corrp05| tion describied herei nabove and

50 1In greaterng “gﬁ fibgé eferred f eat ures and
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conpri se azsTajdgbomount  of 0| | of lubricating viscosity, including natural

and synthetic | Ulalahdtifer brfiibdRrieht ot R R 1 4 §réuip of BAMRAIV), R)lakd ¥, abe iftiopshdénbif hydriGen

animal oils arhddmwtﬁhhﬁratdm:d&a.-w in@épbndehtiyhgkirélieh or lﬁ&n&ﬁiyiandﬂghhydmge:r -
m neral | ubri dmdnesgpcially prefarad émadinentdhiydngd R-R| icagroupoffermaladV); R} and Rjard bothchiydrogen
or aci d-tr eat ot hydrocarbyl| préferably bath hydyogen bisbotli mathyl, therenfaining iof Re-Ry arEHydBagBﬂEndZBBls

B1 3¢ hydrogen.
In each case hereinabove, when at least one pair of R's is hydrocarbyl, one R from each of two adjacent
ting carbons, they may together form an additional carbon to carbon bond to form acydlo nucleus and

compound {f) or compound Il will have the general formula

U _
o Re (or Rg)
_ Rg (oxr R.)

45  wherein R, represents the combination of the two R's from the adjacent carbon atoms, and Ry and R; are each
independently hydrogen or hydrocarbyl or, when the combination of the two R's results in the formation of an
aromatic ring, R, and R, are absent.

Also contemplated by this invention is a method for reducing fuel consumption in an intemal combustion
engine, which comprises jubricating said engine with the lubricating ol composition described hereinabove and

50  In greater detail hereinbelow..

Various preferred features and embodiments of the invention are described below.

The OR of Lubricating Viscosity

55 The lubricating ol compositions of the present invention comprise a major amount of oil of lubricating
viscosity, including natural and synthetic lubricating oils and mixtures thereof.

. Natural oils include animal oils and vegetable oils (e.g. castor oil, lard oll) as well as mineral lubricating

olls such as liquid petroleum oils and solvent-treated or acid-treated mineral lubricating olls of the paraffinic,



napht trepi ¢ or m xed paraffinic-napthenic types. Gls of |ubricating
viscosity derived fromcopal orshale are also useful. Synthetic |ubricating
0il's include hydrocarbon oils and halosubstituted hydrocarbon oils such as
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atoms. Sultable hetero atorns will be apparent to those skilled in the art and include, for example, nitrogen,

!l?"{!.




and the«like, as well as cyclic groups wherein the ring is conpl ét ed -
t hrough another portion af the nol ecule (that is, the two indicated

substiluents may togetherforma cyclic gr uch groups are known to
t hose  skilled in the-art- exarpl es-incl E&@%%’ﬁ)ﬁ et hyl, butyl, hexyl,

octyl, decyl, dodecyl, tetradecyl, octadecyl, 50 el cosyl, cyclohexyl,
phenyl and naphthygen(aaﬂbulﬁnsorrers be| ng | ncl uded) (2) Substituted
hydr ocar bon gr oupgenerdiae mom thagrebent thressubatiiuer] plefo-atomd; and pleferably nb grore tirnione, will

whi ch, in t he beoresenkforeath tOlasbori gtayesin thehydrogash edoraup. Mopkprefarabiyothe Mydrecarhon-based
hydrocar bon cleruBare purely hydrpearbioup.  Sui t abl e substituents |nclude hal o,

hydroxy, afkoxy,Acmenyane ahoye. eﬁ?‘t‘F formylg | is indenepdaptiy.sylfur 9F $ruqey- Prefrmbly, at least one of X
non- hydr ocar b&?%ﬂ?ﬂs’ﬂé%?ﬁ%ﬁ? Y, g sre gorgen ude | groups or est% 55
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hydr ocar bon- based groups are purely hydr ocar bon. As mentioned above,
eac, X in formula | Is independently sul fur or l@xygen Preferably, at 1east
ong of X is oxygen. More preferably, both X ard ®xygen. Each [err] from

[ er to [err] in fornmula is as defln%ﬂ'q'l )e'TQ‘Rﬁ)'bve At | east one nenber of
[err] Is mat hydrogen. Particularly preferred igg, when one of the
substituents is hydrocarbyl of at |east 8 carborf atons. in this case, It is
preferred that substituents that are not hydrocarbyl are hydrogen. As

nenti oned abowkerein Ry ig ayydsscerbylgebupCeachnRaisl indepandently Hydragen op hydrosarbidtpraferebii hydesgen,
hydr ocar byl o#nd s andiyste both hydragemorket methyl; Rreferably.Rxds anallyliopaikeny poun havingatleast about
preferred #s m.awwpemmﬁm%?@%mnwo ren orboth neh. _
Particularly % ptfemuisy¥ wherein one of

]
cont ai ni ng at&%‘&&%&?""!%@‘r'ﬁ%ﬁ“‘é&?gﬁﬁ . q ! erabl y from 12 to 24 car bon

atoms. Especi rerred:gf_rl n_ lerd a e both hydr o

ond the 1 e b ol pech gy e R

and the réenminil f 66 1T c‘ue a“east
conposi tion off &;% R 1R, 1V G576 Jf 1@ Yorméls ne e S i

‘oft he fornul a: [err] _
wherein [err] |Is a hydrocarbyl group, each [err] is |ndependently hydr ogen
or hydrocagbyl, preferably hydrogen, and [err]an(ha[ err] are both hydrogen
orbarh methyl. Preferably [err] ang allgé @r’ group havi ng

at | east about 25 8 carbon atons, nb7e }; A r'om 12 to 24 carbon

ato . The lubricating conpositions of thi s Inverﬂlon may al so Include a
conpound of fornula (1) wherein one of [err] and [err] and one of [err]and
[err] is & grehepink, i & bydoarbyl ey, teeh Rytidiadeperteitiy hydrégen actiydiotartiyh) prefarablydwidrogen,
pairs |s hydrand®sandiRohré both flydmgeh rdoth methyic Pistetably) yds alkybor alikenyb bavingratledsi B carBih
Pref er abl y [ catonjs, maregtefepdblydomdF kocdhcarbbrpatemeyand Relischydiogembout 8 car bon at ons,
pref erabl y fronineach qf thesboyedessribed canes eackpids indeperidently pxygenos mifs preferably atjgast orie X
I nvention nays exyae. here peispblydiefotere eveen-f ornul a (1) wherein at | east one

“nmenberof ferr] MQ“‘EE’ 8teparing menyof the compaynds ofiformulp (1) are known to one skilled in the chemical arts.
LS. 3,470,206) teaches a method for preparing 1,3-dithiolanes and 1,3-oxathiolanes which

involves hydrogenaﬁon of organic thiocarbonates.
Gastrock (U.S. 4,075,228) teaches metheds for preparing certain substituted 4,3-dithiolanes.
Jones, et af (U.S. 2,701,253) teaches substituted 1,3-dithiolanes made by reacting a dimercaptan with an
50  aromatic aldehyde or ketone.
Jones, et al (U.S. 2,690,988) teaches the reaction of ethylene dimercaptan with aldehydes orketones, said
- aldehydes or ketones selected fo comespond to the desired substituents on the product.
Riemer (U.S. 2,834,708) teaches the preparation of benzyl substituted 1,3-dioxalanes from 2,2-diphenyl
vinyl halides, an alkaline reagentand aglycol. -
55 Eden (U.S. 3,025,214) teaches the preparation of substituted 1,3-axathiolanes from an aldehyde or ketone
and a mercapto alcohol, preferably in the presence of toluene sulfonicacid catalyst.
Tinsley, et al (U.S. 3,086.025) teaches that 1,3-dloxalanes having unsaturated substituents are prepared
from the condensation of unsaturated glycols with the appropriate aldehyde or ketone.
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R 40 * wherein [err]is a hydrocarbyl group, each [err] is independently
hydrogen or hydrocarbyl, .preferably hydrogenh, and [err] and [err] both
hydrogen or both methyl. Prefeably, [‘err] Is alyl or al kenyl having at

| east 8 carbon atons, nore preferablgpofzssme®d to 24 carbon atons, and [err]
I s hydrogen. In each of the above-described cases each X is | ndependently

both X ar esn' i Efel?c;ﬁ;?.,esq@%gﬁg@g R ﬁamﬁe[ﬁﬁe Sl Y aren

L0470, gog;g'ﬁ ‘ %E@ﬁ Sl i bl cSHE Sl it b Yoo i
Kigobaih's otfefSy BBl 8- bR xBfEnes

Gast rocf(U. S g{ R iﬁwﬁfi%gﬁgmewehmﬂmm

1,3-dithi ol3 ones et a t'eaches substituted

1, 3-dithiol : a6 tdoh tionCbf ackichy Frvkn dicoh
al dehyde o&m}(ﬁi‘eﬁwhéﬁ ?tdo g'g?ﬁwé‘g%ﬁ‘%go 988) '{?%pg%hes tahe reactloorlfa(;'#

et hyl eng di M &8 Riodal bk Bdiynidk SEAVSIOR, 406 (O 6) IR prepiraiioh ofthe KUY 66 ofietiiyiRhobste
sel ect ed t gorh felréeindflethy? aftal vih Alokd isiedonbed, UeNt s on t he product R ener
(U. S. 2, 834, Hxas, étnh e Jountal ¢Frraamicaharid@nginderiigData”) 165100 6197 1) désedbes the preparation
1. 3- di oxal afrsaserd! 11 Safioxolahed bydicohytysis/df 2 2ldinletHokypopanean al kal i ne reagent and a
gl ycol . 55  DES3,1H0jesz (Kad Shap)3 DeéentAbétract 88494DiMS dedvebes HafkexymethylH,3dioxolanes,
substi t#t ed Ihe-fallmeing) US| pateats aind oublications! alwhdedaibe compountds of foimda (fearsiapetinds for
al gohol , ppreparingddme: i n t he presence of toluene sul fonic acid catalyst *
Tinsfey, et al 2,421,730 (Bydvd6h,80H) teaches that 1, 3-di oxal anes havi ng

undet ur at ed sud825400 Erennemetelpr epar ed front he condensation of unsat urat ed
glycols with t# MoGidugdietal) dehyde or ketone. 7 EP 0 295298 B1
Nurer o oxat hPS0f1d Andiess. gkabcr | bed and a general procedure forthe
preparation of 38WA(GPBNes is given In Wnter (U S 4,262.030). Knorr

(U S 1,837, 274974988 )certal n araliphatic cyclic acetals prepared by
reacting an ar°p?ﬁ5ot °E‘°5“?'dehyde wi th di hydroxy conpounds. 5 " Kur osawa,

P et »%Wﬁ&ggzs%%ﬁ@zgvxsgﬂ
e : 2T NoT ' 1, 3(1972)

‘ Pﬂ%@gour%'as

e

nal
gt er of

Meskens ing S
of acetal s
Pol yrngp SCi
met hyl ene ta

Fevc o, pedegte S L S et
- S [ at | !
16, 104 (19:73;90,@Iescr| bes the preparation of several 1, 3-dioxol anes by

al cohol ysi s ¢f andthér d.hsaal.-midmé QB of R, Jol8 gfodg of maSmmmm [P§'18V88) defined
-Abszt raGh SibléihbbvdtGhd REsre s mwm&.bgshuahyamw GhdAhé1emainify membefd ¥PR-R, are
f ol | Owi NG ddeh iRadp@itently Mpetoderlat hyarbdrsy) SndeIé hyEhagenl n G oo U prRfTed Mmbodinet by
(1)~and nedreQbmberOdt RHRE B drovp < foifula @) Whekeirt RP is(28|dufhed héréinabtie Ry artl Rydive KdliD
(Brannen, wdmgen oB boti fhetBi/thd Mlhaihiag semisrsdf R,-R, are hydrogen and Rg is hydrogen.

Such compounds are prepared by a method which comprises mcting at least one isocyanate of the

40  formula:
Ry -N=C=0
with a compound of the formula (ill) as defined above.

Preferably at least one X Is oxygen, more preferably both X are oxygen. In a preferred embodiment R; is

an alkyl or alkenyl group of from about 4 to about 28 carbons, often at least about 8 carbons and prefersbly
45 from 12 to 24 carbons.

In another embodiment, one member of R-Ry I8 a group of formula (IV), R, and R, are independently
hydrogen or hydrocarbyl, and the remaining members R,-R4 are each independently hydrogen or hydrocarbyi
and R; is hydrogen. In an especially preferred embodiment, only one member of R,-R, is a group of foomuia
{iV), R, and R; are both hydrogen or hydrocarbyl, preferably both hydrogen or bath methyl, the rematning

80  members of R,-R,4 are hydrogen and Ry is hydrogen.

tsocyanates of the formula R;N=C=0 are well known in the chemical arts and are often commercially
available.

Compounds of formula (i) are also well known, as are methods for preparing them. In general, such
compounds can be prepared by methods enumerated hereinabove for the preparation of the dioxolanes and

. 55 derivatives thereof used in the lubricating compositions of this invention. For example, solketal, 2,2-dimethyl-
1,3-dioxolane-4-methanol is prepared from the condensation of acetone with glycerine. Other examples of
reactant lll can be prepared by the above-described methods wherein the reactants employed are selected to
provide desired substituents.



20 v 3, 900 411 (Andress etal) 3,910, 845 (Coon) 4, 374 998 (Boden)
44390, 345 (Som)rj ai) 4,5Q1,904 (Pillet, et aI) 25 Sem"rel hack, et al
("Journal of the Ameri‘can Chemi cal Soci ety" 95,6 7325 (1973)) Keski nen, et
al , \Wretrahedron 28, ‘3943 (1972) El der EP82863%B1tor), "Heterocyllo
Corrpounds volume 5, John WIley and Sons (1957) Breslow and Scolnik in
"Het er ocyl i Compe unmesitidned rheppinatiovd, thié irviandion @isol rmesteraphdtest fueldeolvipbsitionss tdnksiningadeetain
Sul fur and Oxydpsvatiges efnti3-doxeiandsearddthivicangpgscthereefs in @iicpiere ithis fventich Bontemplates fuel
| nt er sci ence Peanippsition cemprisioB®najgiamount ofg rasmally dauidfuel and a minprariomnt ofs ¢ampoind ofithe
conpound of t hiemfuls(iy) defined|abgveds; the alfserne of aanangenesepntikeqceampornd. | east one X I's.
oxygen, nor& preffte Rikewndosempiseafie nonligiing. liustatians,efanatsripls ysefitin Hiernemposftionsy ¢f this
i s an al kyl oriayeR#8y| group of from4 to 28 carbons, often at |east about 8
carbons and prefer any from 12 to 24 carbons. In another érnbodi nent, one
menber of [err group of forrmula(ll) wherein [err] is as defined 35

her ei nabove, - [err] err re Inde ende tI dr n orh I

the remaini Frg ﬂ' ° sz e%cf;aﬂegd;ﬂ:

hydr ocar byl , & |r r?'?he a‘é% Lﬂ
ed‘é(ﬂ@&ﬂ

32:‘ %lnggehg?gPﬁ%MMﬁn atbrais'ate @omlﬁ{ﬁg1r&5aw% lat ko6 téiﬂﬁl%tﬂ Thrdh ﬂﬁy §f°ﬁ2‘:& The
slate dRbVbdl n 4 de and

remai ni ng rrsrr‘oa,rpie@io mﬁé at 2KkF%: gydrmm MbrbulyR b risiiu® efErOG@Bing B/ fildred through a

conpounds are QésRabed ekih MerdRilyRRIMg Y686 phrsGPEBStnARIiokaael | Ng at . least one

i socyanate of. the 40 forrrula err] with a conpound of the formula (111) as

defi fed above. Eddmgiter ably at | east one X Is oxygen, nore preferably both X
are\'éxygen In a preferred enbodiment R7 |Is an al kyl or al kenyl group of
from about 24 t 0o Atepdcedie of Bxappled s repestedexcapt 3062 yarts efigcainne 8nd@Z9. Hpwrts Sulicire employed.
preferably 45 A€isismetiBed 0 24 carbons. I n another enbodi nent, one nenber of
[err] Is a grou’p of formula (1V), [err] and [err] are i ndependent |y
hydrogen or h byI and the renalnlng menbers [err] are each

| ndependent | y hydr en or hydra

especial | y zf)ref e ’S" f’ TASF R @259%0 a"d::
formula (1V), 5? ld S DY &00
bot h hydrogen liln _ risse
hydrogen and edl - W‘F 2 %’ is edm
known in t &a&eare 0 ten conrrercr al'l'y avall abl e. npounds
of fornmula (11 are al so vveI known, as are nethods for preparing them In
general , such gggpeynds can be prepared by net hods enunerat ed herei nabove
for the pr epar"a't"'dn"of t he di oxol anes and 55 derivatives thereof used in
the |ubricating teapmerfadketdipped withaistmer, hémivivll) tondéneer andeaddifivndunnalaihdehtaining 34 parts
2, 2-di met hys - drsnelgkng 1s0 ailliterd COR ishatided 1384 martp acpae. Gdﬂiammheddadnmwm-obﬁn
acgt gne wit h géppxider(Vikdox 1@pbtaineddiemiYjking Shantical Gompany) dropivise oves S migut - Epapagipn

t he above- descis hivtad n90°6 eurbheldab FEC for 6 heurs. 2elmiliiters ofdAfhINaPHgolution Isnddedcthem

provi de desi r esfimedityen the mixiureds allgwed to gefile Tho aquequsdaye is dralned off and discarded. The organic 'aye"
is washed with two 200 milliliter increments of water. The washed organic residue is stripped in vacuo yielding

" 40 the substituted dioxolane,

'Exames

A 2-liter flask equipped with stirrer, condenser, water trap and nitrogen inlef tube is charged with 885 parts

45 of a Cys.4s vicinal glycol {Adoi 158), 90 parts para-formaldehyde and 5.7 parts para-toluene sulfonic acid

monohydrate. The mixture is stived and heated to reflux while nitrogen blowing at 5.7 x 10-2m? (2 cubic fest)

per hour until 55 parts (54 parts theory) water is collected. The reaction mixtura is skipped to 160°C at 2.4 kPa

(18 miilimeters mercury) and filtered employmg a diatomaceous earth filter aid. The filtrate is the desired
product. ,

Exam e 6

A S-iter flask equipped with a stirer, condenser and thermowell is charged with 1475 parts Cyg_qp Vicinal
- glycol (Adol 158), 2000 parts acetons, 52 parts 2, 2-dimethoxypropane and 2 parts concentrated H,80,. The
55  mixture is heated to reflux and held at refiux for 26 hours. Na;CO; (21. 2 parts) is added and the mixture Is -
stirred for 3 hours, stripped fo 100°C at 1.6 kPa (12 millimeters mercury), and filtered using a diatomaceous

. earth filter aid. The desired produgct is obtained.



As mentioned hereinabove, this invention also contenplates fuel

conposi tions containing certain derivathres of 1,3-dioxolanes and thio
analogs thereof. in particular, this-invention contenplates fuel

compasi tion conpri'sing a maj or anougEteads2eesernally |iquid fuel and a m nor
anount of a conpound of the formula (Ib) defined above, in the absence of a
manganese %Qén['ql%gock_ conmpound. 5 The foll ow ng exanples are
non-limting I'ilustrations of rraterl als useful in the conmpositions of this

i nvention.  ExQfilli6n dasif chargedAbiti Zas T t ma?gi)mmﬁw héh pﬁréﬁe'n’ZJ ﬁénoné”and
condenser, Boﬁ £5he m fifféa@d skl 0 am.oﬁ 208 S abe briobu 364 T éfef%
L e
m xture Isrd&'té %%Lea&% i0 Stighell me@vcfaw-zﬁ:ahmmmﬁelrde Mdhlibﬁedfmm*g

period, 16&angh a tiktohdRbids fMér akiR0viad he indd MiRfPihd pheryficbsliuted mxture is
stlrred for 1 hour. The reaction materials are allowed to separate

overni gt gkanipe®M tenperature. The organic |ayer |Is decanted and 15
stripped to J[err] at [err] (15 mllineters nercury). The residue after
stripping is A2-kérfiakds éhaigadigith 636 dariidufie:acii{Nectat 4 2) dnth 300 paitdiycaiing, ahid dethataials
1986 part s aehestddic 180bCHiGChitdgenthiningat 5. TOFME (2 cithid¥eet) per hourl Heatipy snd @itragen bidiving
Exanpl e 1 aisisoeliemhiintiedwithdigirer8O6Rf watertuntil 68 pzais (38paxts thavdy) @ater isrepovetl.SThe exaction
ar e enp$oy peiduct iefiltefediusinga tiattmawoustasdnfilerai®® 25 A l1-liter flask equipped
WI th stirrer AZlterdaskequiprad with Mvivogeniplet, theanowblh candehser ant DeStarig Trap is ghasged with
9. 7 paf@5pafizef the abave-desrribed tfyrerine estércT25 gartscalong, heartcanceniraed $L.80,and 2Grexis de
dr baw. se f APdimethoxyriorane The reastien mixtues is heated at reflu {apprximetelyS0TG) fas severstdays, The
[err] and feestign mixtus®)is stripped tot189°%) at §7 '@N%\“‘H"""!E@%‘Moﬂ‘s redidup;issiliered ugjng @
(200 ni®| i fiptpregcequsiearth@aeal. t he i xure is nixed thoroughly, then allowed to
settle. The or anl c layer is separated, diluted with toluene and washed

W|thtvvo2 Nilliter increnents of water. The washed residue is

itlr: |togredI to 30 |eI d t he sgbs |tut ed dj ooI xanpl ¢ %ﬁa ndensers charged
addi ti onfu '? S pla-lifinni rﬁ"PH"pr'P%' %s
[ er r] I S seis sn :’A;‘:‘u v:. ,;-'| "| l;‘«

[err]a-ol e I'n epd’ a g em'cal Oorrpany)
dropw se o mnutes The reactlon m xture is heated to [err] and held
at 60C3f,or s. 200 mlliliters of 10% NaOH sol ution is added, the
mxture is Sh'ﬁrﬁﬁgacﬁé%épistpﬂﬁar% rU&cﬁ | 750 Phrks @R dcf vﬁﬁbido%ans-r@,& %W(lbﬁactor
Layer I's. o 3uhie fthd ritifbe dréiart o 380, T r326n {Bfdtoo o tbind 1080

200 milli .saheiomeﬁu:is RaERA 5 rdaaxmrasw m&e& ssmw ﬁpér%oﬁtww
1N vacuo Yiemb BfeoftShically) Pherdbidilelid stfigped (6112046 laf2IP 'ztpaﬁs lineds K
eq Ui ppas Widdbd, Skd the Materiafsns'&ine €tor 204Riinfds! mmae&lnah&ﬁgmmms edrtiferafl.
gﬁ(ged Wi t h AShr 28K b Shafged witi 772 pérdiof the tiittrte Bétdr, 40(5)08@ pafadéiialddiiyde, 4003 anglehs
f or medrdelu)afs fdisltoerfe éricaciadicholyNatéETIHR rédélidntiikibre Atieated'RINHY Whiftisiming N e
m Xt ur e i samiinibgenBioning at EEKRA2 tubickel) pephoirtwhiicrembiingaainadit fomkds) The fdaction hixture
[err] (2 Ccialstrippefi ®etaboCre 1.6 RPai(12 uvliimeterdxberpay) had fittréd psingtasdidtdweosops earthifiter iatd.
col |l ecfd. The reaction mxture is stripped to [err] at 2.4 kPa (18
milli rretermyry) and filtered enploying a di atonaceous earth filter
aid. The fitrate is the desired product. Exanple 6 A 5-liter flask equi pped
with a stirr Areactionfaekiseharged it 4P pesiadhd vinylidens dimerand §116 inartsdpzangs, Themiduterly
vi ci nal _ gl yeatefl to 7466 follawsd by smmamm sfmmmzzgzm 2ot ani 37 pats ok
2- di mettho B ‘&'HE kegmip Sheemppes HEG- P&w mm@'ess he'qﬂtimfe'%'?"'s
heat ed t o qlﬁﬂs 1%%%03 sg;m&d WWH’H&’WGF“"’%&&O e-gtfr sep: w hegorganmg
added and | a
(12 milli r#@feg “%f?’gﬁ‘ %ﬁ H"ér"gﬂ'g '3%?"5 Siivaso.
iter fla ;Sed nser and nel is charged with 150
' milliliters CCl, and 34 paris SnCl,. While stiing, 384 parls acetone is added. 302 parts of the above-~described
reaction product is added dropwise over 1 hour, the reaction mixture is heated to 60°C and held at 60°C for 8
hours. To the reaction mixture is then added 200 milliliters of 10% NaOH solution followed by mixing and
separation of the aqueous layer using a separatory funnel. Toluene, 400 milliliters, is added and the solution
is washed twice with 200 milliliter increments of water. The washed organic layer is siripped to 198°C at 3.3
§5  KkPa (25 millimeters mercury) and filtered employing a diatomaceous earth filter aid.
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garth'filter aid. The desired product I s obt ai ned. Exanple 7 A reaction
fPPask is charged with 295 parts of [err] vrcr nal glycol (Adol 158), 182
parts benzophenone and 400 parts xyl engp %dgt ture is heated and stirred
f ol kewed "by “addition of 2.95 parts concentra Jerr] ... The 5 reaction

m xture is held at reflux with nitrogen blowng at 5.7 x [err](2 cubic
feet) per hourExp@ple 42 hours until 17 parts (18 parts theory) water is
renoved. To the m_ xture js added 3.2 parts [err] to neutralrze any [
remai ni ng. Th 515%(' ﬁ(r 2ith 340 pp onyh afseme"eg'ym'-
nllnmeters ne x%\?t'aa'? ) %""te iog gﬁﬁfg:gg! fieinjliogen blowing.
aid to yielfd t |8‘T< ﬂ' gfe 'E’? é’*’
A2liter fla

parts glycering, ang e& er‘l a8 "é’?@e WTSZ"PF]& ﬁe"‘r‘u‘t:f%Seﬁ“

bl owi ng at5. 7 ge &k 44 (2 cubr cf eet) perhour Heatr ng and-'nitrogen bl ow ng at

[err] is cgnt th the renoval of water until 58 parts (58 parts *
theory) water i SyyeGpaeydik of ERf: fne@%trb&&eéﬁ?cr o r'aacmﬁ
di at omaceous earth fr lter ard Pe i ter a?ﬁ equer ppe a nr trogen

inlet, ther mwhpe fgondenser and Dean- St ar k Trap is charged with 685 parts
of the above- md gl ycerine ester, 725 parts acetone, 1 part
concentrat@d [ ervhp prostiurrf BaMpR :zrsrabeduamsm RétosRASWethyliN@edyit@@hd.ON M Xt ure
i-s heated at refl.ux (approximately 60C) for several days. The reaction
m'xture is st Ekgmpiechst 0 130C at 4.7 kPa (35 nilimeters nercury). The residue
fi.ltered using a 20 diatonaceous earth filter aid. Exanple 9 A 2-liter
fI a'sk equi pped VA 2-iterflask équipred with & itrogendriidt, thermawelh glirer amd cobdendse inrchdpeniwith Z64xmrts
and condemger sélketat had hpated RE120% £¢0 1264 ogladecylisocysnite (Mdndur O - Mobay Chemical Corporation) is
(2, 2-di met hyl @S%Mn@hﬂwwvﬁmmwmwmm'Bleée%@qﬂdﬁfolwbyinm

t enper at ur e | 3naivsierand gddifionah sollgais adsled drppmviseig reant &mﬂ%h“%f‘eﬂ“@%ﬂ?@f
(n-butyl) [ er r 12 hoyp Ba prodyckis ilpeed drough distopaepespartiitexaldl of 117 parts). The
reaction product iS filtered using a di atonaceous earth filter aid. Exanple
w th 2200 parts Jerr _t he Q?f S5 parts
Par a- t ol uene SlﬂJg HE Iﬁ%ﬁ%u ﬁ%’;ﬁ%ge"
parts tol uene>y o nT et hs a-ras'e

‘ ‘ (~10)% “q o.‘ U.
i's strrpped ) J:ﬁﬁ aphitn ;% :ii ﬂ%&
added, and thg by ddtiie of coHtnied Striigdk re ~ r&wtvamm,
‘using a di atoamaqmuaa.e pid¥ing @ didtomAcenind dafth teaatr ! C
and 2.9 pagtsm—ﬁol uene sul fonic acid nonohydrate. The reaction m xture
is heated to TefTuUxX while stirring and nitrogen blowing at2.7 kPa (2 cubic .
feet y per hour whiThe sdcomiopart/dfjthevpiotdss SExainple 16T repeated exveptithedspoXitieli S réactioh product is
dl at onaceous eaisimestiohddbereinatgive. ddinporaipisdosddandior daintddhenein bteasdtul lubricativnoiliditives.
wi t h 17454par They prempimally ysed in de pifectivie ampunt tockttdiy the desired implovements be., iutiicity rAnfiaxidaecy,
i s heat ed t o fietion nodifisiafion fuel edoporoy mprovemenkiditargeney, dispersandy and theslikefUsuglly dhey aretused
t enper ature btefw.emmfers 0. $f6% byweighb ptenifrem 0,540 § andifrequently;0.5te 3% py weight of the
hours, pour edotlyeightofthedubricatig.of egmposiiioned t hor oughl y and al | owed to settle.
The or gani®® Ia is jnye ol Wéﬂsﬂr\?fﬂ?%ﬁdﬁg'{

ingtign ﬁgp ’\E m;b?f ‘the
fol l oned by v& tessm“awa f%angq;gdna mgm seal swel“;! Eagents, pour poin %ggﬁ %:;ge:::

organt ¢ viscosity improving agents, exireme pressure agents, friction modifiers, color stabilizers and anti-foam agents.
Ashless dispersants and detergents are those that are substantially metal free. Such additicnal additives are
50  well known in the art and are described in detail in many of the patents and other publications cited herein.
The following Table | provides examples of lubricating oil compositions of the instant invention. All amounts
are percentages by weight unless indicated otherwise, the balance being the il of iubricating viscosity. -

10 30 A tﬁtaﬂﬂﬂ%&ﬁd ester |Is prepared by reacting 750 parts tartaric acid
[err] (2 gy brc

partsofthe tartrat eestg 49.5 parts para forrral dehy'de 400 parts xyI ene
st rpped to [epladedaith dCH vishs didc?. ni | | i neters mercury) and filtered using a
peracetic acigabewi0.0mton mapwmmqmemmmwwwwmmmgsrmm from 0.1

§5

N



| ayer is dried overnight over [err] filtered through a paper filter and
stripped of solvent in vacuo. A 2-liter flask equipped with a thennowel |,
stirrer, condenser and addition funnel |Is charged with 150 50 mlliliters -
[err] and 34 parts [err]. Wile Stizéfi 5&8%4' parts acetone is . added. 302
parts of the above-described reacti % uct i s added dropw se over 1
hour, the reaction mxture Is heated to 60C and held at [err] for 8 hours.
To the reaction mixture is then added 200 mllilters of 10% NaOH sol ution
foll owed by m xing and separation of the aqueous |ayer using a separatoy
funnel. Toluene, 400 mllillters, is added and the solution is washed tw ce
with 200 milliliter increnents of water. The washed organic layer is
stripped®to [err] at 3.3 55 kPa (25 millimeters mercury) and filtered

enpl oying a di atomaceous earth filter aid.. 10 EP0295298B1 Exanple 12 A
2-liter flask is charged with 340 parts nethyl nonyl ketone Arnmak Chem cal),
310 parts ethylene glycol, 200 partsxylene and 3.8 parts para-toluene

sul foni c,acid. The mixture is heated to refluxwhile nitrogen blow ng. s
Wiile the material is refluxing water is collected in a Dean-Stark Trap.
After 30 parts water is collected (36 parts theory) 0.74 parts. cal cium
hydroxi de is added jtogieutralize,the acigd.oThe nmixturef s stipped to renove-
xyl ene and excess el'f'hﬂ ene glycdt, and thher&idue Is |tered using a

di at omacgous earth [filter aid. Exanple T3 70®The procequre of Exarrpﬁe 12 is
repeated except thé.,ké.& one reacti;nt is @etRyRpent adecy gket one. Exanpl e 14
15, The prode(ﬁrepbf Exanpl e+12 i s mepeawed except ot he ket one #s’

met‘ﬁfll undecyl ket dle. Fxanple 15 A 2litgr £l ask equi ppgd with a nitrogen
inlet, thernowell Zf8ti%¥rer and condenser i®® Charged w tth 264 parts 20

sol ket al2and heategq t& [err]. 600 parts©ocTafecylisocy8nate (Mondur O -
Mobay Chemi cal ,Corgloration)gi s added dr gpwhse overa 2 Mour period while the
tenperature |sghelg*at® [err}. THe reactlor:i & foll owed®y infared anal ysis,
and addi ti onal Esol#et & is "added dr opwi Se To%react with excess isocyanate.
After heating 8or tetal of 12 hourks, whe-pwoduychk ie fii | tered through

di at omacBous elirtheffi T er aid. 25 Bfanple 36'53& TedctBr Js charged with 480
parts [err] ep®exi ds, T 8 liters butanol —and 32 parts di et hyl am ne Hydrogen
sulfide is addgd & 3Q-[err] until a.,tot.al;ok 106 part$ has been added over
2 hours. The rgact¥Bn‘mixtre is 3trijpped at [err], and 240 pA: (1.8
mllimetgrs nmegcury) over 4 hours. 30 Al-liter flask is:charged with
180 parts ofth§ abdqvewdescribed reaedi om peoduct, 206 @arts acetone, 7 '
parts 2, 2-din8tho{ypfopane and®. & Pafts:c@ncentrated [erfd. The nixture
is stirred at geflyx for 36 hours, followed by addition of [err].‘and
continued sti rgi ng jat @eflux fore0.5 hogrsg %olvent is Ee'm')'ve_d_ on a rotary
evaporatsr, ang thgq rgsidue is fflteredgenpl @ing a di g onaceous earth
filger aid. 358Exarple 17 The second part of the process of Exanple 16 |s
repeated except thd_egoxide[err]greacti g greduct is rdplaced with a [err]
vidnal dithiol. As|mentioned herginabove &Lorpounds di s¢lased and/ or _
claimed herein are useful lubrication oil additives. 40 They are normal |y
used in4n effective anount to atfain the desired |nprovenent, i.e,
lubricity, antioxidancy, frigti on.§rmdi fi&ati an, ¢f uel econony inprovenent,

. ) &3
det ergency, dispersgancy, and§§he j;g_ke. Ugual | ya ﬁhey gre used
o> Q B ™ - Q ™ u
&8 ~ e SR -t ) = :
Q0 S8 ~TQ 44 b4 - e -]
: -t 3 [ gmt & " 8 ™ -1
45 Ea b Fd 4 W " = <
e - Do 1 g -
] g‘::-! e M [ ]
0 *w o 9 ® g4 | I Q © o~
& ot x> AW ¥ = 4 @ ™ 4 g Y WD VD OO v et v v
[ b ) oo o e 0 & = X ‘B ~ .
u et OO TY AN W & O ~ = £ E OCUYQAAOOOW
] Q' TR 95 B #4 S8 H 8 E 1 8§ eitmmrermtoiremo
Q i Ruert Ao el a I TR B~ T f 4 o aaoaatsaR
D _k OWm TE MxX L O @ E ~ W BEEEEEEEE
Ei - - - L) Em st e a 3 =~ e gaUgmG o0 5-a - e e e
50 <] W Yo ] § & o Dm et e 36 MO X €N M R
L) =L O8F DU W [ 5 B W O W KRN W
H2E MEo A~ g = o ¢ u ]
a8 s el el B e WM & L- I I T L L L)
© ¢ MO YW =~ S W\ 1Y Q 2Q000000Q
EE0 BUE 1D N0 & &4 O ® 4 N @ ) By
Qetert Ot N QY el O = @ E ¥ ~ £ MHEHHRB2R2NHdM
CAER WmMBEE S0 WO k- M 0 vOLDUDOULOD
s i@ MW T B 0 U =~ 9 ¢ gJ=3IIIIT
UM QUD MU WG N Y A wt D W oW TOUTVOWDTUT
e BUrr. >SN met ¥ 8 W & X ~ =~ QGOO0QQCDO00
[T -] [ B-R" M0 -2 N e ] " et - ] [r i v v Y TV T
55 Zhia ZAD NE GO B Q@ @ B K W D BB Br Be By B Ao Be

12



at abouw 0.01 to about 20% by weight of the total weight of the lubricating
ol conposition, preferably from0.1 to 10, nore preferably fromO0- 3 to 6%
by wei ght often from®.5 to and frequ %@e[z? E1to 3% by wei ght of the

tot & wei ght of the l'ubricating oil -co% PRt 45 Thi s I nvent.ion

al so contenpl ates the use of other additives in conbination with the

conposi ti on ofhehpmmellyLigwid Fugh Such additives indude, for exanple, auxiliary

detergents and di spersants of the ash produci ng and.ashl ess type, auxiliar
anti oxi dant s, a_Lﬂ'Fd 5 '°5ﬂ{°i°&$%f?p'%ﬁ’é’9ﬁ'i§? '"é%ﬁd%qs‘%eﬁﬂ‘ggfgggweﬂ’éﬂ"ﬂe normally
i .

d i : By biling FABgR: darnpetroleum
oL on" e fd ok ol vt gty ot he present
di spersants a g_‘ 5p have T"fz%‘@a ' inte .edtlobe
Such addi ti ongf et o {acchpiolo] ;{{; gmyg;
Cet B b T e £ e
instant Inve a"ﬁ” Tty m%‘f% m:

. ﬁ&r kit $6150% SPmold: F&t
ot herwi se, th E"a-gfaﬁgl ﬁ&h,g,dq,y f@,{ Is in amounits of
295 298 Bl 5 B0uf 10%. Other examiplasSoF mi the fuels include diethyl ether, methyl
0 [err] [err]ethyPéthdr, méthyi fertiafy'blity sther, and nﬂ\:cﬁﬁ& Jish ficiided Withih e Seopl of the'iivehtidnlafe
[err] [errd [iRailifuels@érivbd from vegetable or mineral sources such as corn, alfalfa, shale and coal. Also, the base fusis
used in the formation of the fuel compositions of the present invention can be treated in accordance with well-
known commercial methods, such as acid or caustic treatment, hydrogenation, solvent refining, clay treatment,
\_/ etc. Gasolines are supplied in 2 number of different grades depending on the type of service for which they are
intended. The gasolines utflized in the present invention include those designed as motor and aviation
20 gasolines. Motor gasolines include those defined by ASTM specification D-439-73 and are composed of a -
mixture of various types of hydrocarbons including aromatics, olefins, paraffins, isoparaffins, naphthenes and
occasionally diolefins. Motor gasolines nonmally have a boiling range within the limits of 21°C - 232°C (70°F -
450°F) while aviation gasolines have narrower bolling ranges, usually within the limits of 37°C - 169°C (100°F-
330°F). : :
25 The nommally liquid fuels aiso may be essentially non-hydrocarbon materials such as defined hereinabove.
Accordingly, the fuels may also be alcohols, preferably lower alcohols such as methanol and ethanol, ethers,
organo nitro compounds and the like. '
The invention also provides a method for reducing fuel consumption in an intemal combustion engine,
which comprises lubricating said engine with a lubricating oil composition of this invention. Fuel consumption
30 of internal combustion engines can be measured using tests having a wide range of sophistication. One well-
known test is a motored engine friction horsepower test wherein a test engine is motored by a motoring-absor-
bing dynamometer. Another is = dynamometer fuel consumption test wherein fuel consumption is measured
on a dynamometer confrolied operating vehicle. Fleet car tests and other tests are also employed.
As mentioned hereinabove. the compounds disclosed and/or claimed herein are also useful as additives
35 for normally liquid fuels. These additives are used at effective levels to obtain the desired property. They are
i usually used at from 10 parts per miflion parts of total fuel composition (ppm) to 10% by weight. More preferably
o they are used atfrom 10 ppm to 1%, often from 50 ppm to 1% and frequently from 50 ppm to 500 ppm by weight
of the total weight of the fuel composition.

40
Claims
1. A lubricating oil composition comprising a major amount of an oil of lubricating viscosity and a minor
amount of an oil soluble or disnersible compound of the formula:
45
R, - X
RS
r
% R R
A
A x 5
wherein each X is independentr axygen or sulfur, and the substituents R,-Rg are each independently selected
55 from
A) hydrogen,

B) hydrocarbyl,
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[err] (4 [err] [err] [err] 12 EP 0 295 298 Bl
The Normally Liquid Fuel The fuel s which are contenpla
fuel conpositions of - the present invepfi nor dr ocar bon
fuels In the gasoline boiling range, ﬁ;h?{hﬁ%&' hydr M@ mﬂa@"ﬂ, The
term "petrol eum 5 distillate fuel" also Is used to Is

whi ch can belhgiNomaliy HavidFyehe f uel conposi tions of the present i nvention and
whi ch have the_above characteristic boiling points. The term however, is

not i ntended tah?)@e'f‘ ?!Q'P'P ?’SP@!?“E"J?‘%’HP’&!SQ i the fyel camegsitipns:af themresent inyeniion g gormally
di stillate fligu hydsmeathon Welp igithe fesqling baling ﬁ"ﬂ%M"'ﬂ%’@Fmeﬂdﬂa ﬂ‘%lﬂ‘%ﬂe@! "petroleum
t her mal | y? crdéﬁf' % Pf%q'ﬁ&ﬁ‘f i) a'rbat'@rfae!, %k P\“'F%ﬁ'%“‘F \tijq present

o st i *"”35“&%% ""“?'E%?} i M,,;w:
- The % .- P e rbnon ?P aceou:
as%oﬁlép g o

non- hydr ocar
conmpoundsg,
nol

varyi ng ano réglaq;o ih Oa 3 dbbut4b.

as et Nanol ,guhliiblencl BREPWAAR A e 81 alc% 1 FisdeQin &?nnéw; ua m kg
ar e i ncl udedsplyiboGOIREOhbrtxarie! cPmatBra Whithican mmm:m% Qila lRfer, methyl
exanpl es of eﬁﬁi er, FhethyVBitial) bEARMEE afd Miféettahtl ﬂs@%eﬁ:ﬂﬁivﬁﬂﬂn'ﬂ@d&% 8 irivition are
et her, s hyhui®kubly HerRdd i vegBeibibk mingral sodreas sisH a8 lcorhaltéifa, shald Bnd tobl] ANThBEERE fuels
Al so i ncl ud&medih iheifdimitioR oiReTHE ciMpobitichs b tHE pridentima@htidn &n bel tatedlin httRtdanddavith weil
f r om veget alh@wvromAiereialmdthods) stidhas add it baudtic tieatient, Kdfogérfation, skvaihteefiaing] clagtdatment,
Al.go; the bamcGisdiiesareseppliedin £ indnbbicof difiérent gradds depemdingien the typad sarticedorsvhish theyiare
present i nvdnwrided: The rgatntindsriditited dh the presentriohention indiude thuse [designed as motomnepd @viation
met hods, 20s ughsoligesaMotdr gasolinesLisdiyde thase defimadh by ASTM spegification B+439-F0dnd e composed of a
refining, clmixture pfratioveypes of hroc@henslinduding aromatics misfins deraffinsaiseparafiins, naghthenes and
di f f er ent groosasionallygiclefitis Mptas gasolines ngellydiavesebofiing eangeywithinthetimits pfcd]° Gy 282°C (70°F -
i ntended. THECRdve avialion gasplinesiswe pagowprdofiRgsanges. upaliumthinghe iz ofd &11ﬁ%’§é1°°°"-
desi gned as 3% and avi ation 20 gasol i nes. Mtor asol i nes i ncI u

defined By ASTIES s ey g ere s e
v:r: (r)]ﬁs %péﬁ“ﬁﬂ'“g @PB’E‘&% ﬂ? R&ﬁ&% gm? |sg$|aﬁgae B@%ﬂ%ﬁﬂﬁg °m°'s'
i sopar af f i n§™@ ;%1 flns

nor a1y hage B o e :,, i mt.. ° “:;néf“ el cdeeon

o "ol ,,{ T

cti h -
essenti al | y ﬁ f&a grm ﬁgg P QI J?Qﬁﬁxhl N@ﬁomsmeasured
Accor di nglyon d3hbon o%oraﬁf'g 166, BE@E#J&M&:LQ%T& ahpieyed) s such
as met hanol angd fdnfche® hereifdbB@Y. the cothshds diclobéd BB R heriNhred 416 Uskfiitss addifves

i nventi o aloF Rorbif\ighl® fiel. THBAkiVeS breuBsHidtieNightive 16/elsGOHIaKTIAL tskhed glofRly. They are
i nternal cogdidfidsedat 8618 1dhsarts ¥d? imlilon ArESRF totalfGel LamMposifiai(pp() to18% By eéiglit. Morepréféralidly
| ukpi cat i ng thel hre GsuARERFON 10@Pm @f 1%, biten froM 68 Pink 101 % ahdifPdquentipfeaniFiX ppmito EDO pprh by weight -
I nt er nal cobfthsblaDieighncritidtel capokiioneasur ed using tests having a w de range
of sophistication. One well- known test is a notored engine friction

hor sepowert est wherein a test engine is notored by a notori ng- absor- bing
dynanonet er Clalmst her is a dynanoneter fuel consunption test wherein fuel
consunption is neasured on a dynanoneter controlled oPeratlng vehi cl e.

Fleet car testlsAdvbicaing el compesiien sorepriging, & majopamsHetiof apeil afdybripaliag yjscosity and a minor
her ei naboveameuytof@p aibtalklesr dir stsibipcompenid Phe ©MWFed herein are al so usef ul
as addi tf¥ves 35 for nor mal Iy liquid fuels. These additives are used at
effective levels to obtain the.desi redgproperty. They are usually used at
from1l0 parts per mllion pa:{t of totpl fuel conposition (ppn) to 10% by
wei ght. More preferably

R '._‘ R 6 ( I)
50 .
R’ Rs
X
wherein each X is independenii oxygen or sulfur, and the substituents Ry-Rg are each independently selected
55 from
A) hydrogen,
B} hydrocarbyl,
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they age used at from 10 ppmto 1% often from50 ppmto 1% and
frequent!lyfrom 50 ppmto 500 ppm by wei ght of the total-weight—ef—the fuel

conposition. 40 Clains 1. A lubricating oil conpositi rraj or
anount of--an oil-- of- l-ubricating vi SEPN29§2988B1 a ni. ﬁl]“{#@ﬁ“ﬂiﬂ BI

.sol ubl e or dispersible conpound of the fornula: 45 each X
I s I ndependently oxygen or sulfur, and the substituents [err] are each

i ndependently sel ected A) hydrogen, B) hydro?gr byl, 13 EP 0 295 298 B1
The Nornmal |y Liquid Fuel Tap fuel.s..@/@oyh_gr_ecc.npterrpl ated for use in the
fuel conpositions of the present i nvention a#e normal l'y |iquid hydrocarbon
fuels I'g the gasoline boiling range, Includifig hydrocarbon base fuels. The
term "petrol eum 5 distillate fuel" also is used to describe the fuels
whi ch can be ulp)Ri-8@{o), akdie fuel conpositions of the present invention and
whi ch have the above characteristic boiling points. The term however, is
not intended to be restricted to straight-run disgillate fractions. The
distillate fuel can be straight-run distillate fugB, catalytically or
thermal l'y cracked (includiBlg hyro¥fRgket§ (@ Q@rtCrate fuel, or a mxture
of straight-run distillate fuel, naphthas and th él ke with cracked
distillate stocks. The hydrocar bon fuels al so can %ontain

non- hydr ocar bonaceous 10 mnaterials such as al cohols, ethers, organo-nitro,
conpountis, (vwherein Ry iydrepariey and egciBeis ipdepppdeatly hygregen PWWF Mherein atdeast gpe
varyi ng am8{fstRs s hyd '%!'B‘!Hﬂ"“@ﬂ“‘%%aé'rsWP%’“P%P"%%E’H‘;!H@““E‘F’%%B)%’E&UCh
as net hanol , %t‘\ ionf GIiE f¥hess fybstitvents et are.nothydiosarby e hygosen;ch o cohol s
ar ncl uded 3-f cerppasiionesf gipimy 1 g claim 2 wherpin Ryaad Reare, WWW"%W‘“’GI

exanpl es of rﬁhﬁéﬂ%@%?@ﬁ%“ﬁ@’%@?&?%%‘ﬂ hﬂww.%iﬂwthﬁ%wn

S e et 4 %ﬁﬁ useﬁ%@?”ﬁ%%@ﬁ%ﬂ%%‘ 9 brBon b

from veget 5'5 th rraf’l on ) ﬁﬁ"*ﬁ{"ﬁ@%ﬁﬂ% l e and coal

Al so, the base conmpadsi tions of the
presenty,i nvention can be treated in accordance with well- known commerci al
met hods, such as acid or caustic treatment, hygdrogenation, solvent
refining, clay treatment, etc. Gasolines are $8pplied in a nunber of

di fferent grades depending on th&WEé d=QerCrte for which they are

i ntended. The gasolines utilized in the presegl | nvention Include those
desi gngg as notor and aviation 20 gasolines. tor gasolines include those
defined by ASTM specification D-439-73 and are conposed of a m xture of
vari ous tynpheeiOR; Sy Afdiabid gotip,iahd Ridhd Rgare bot Rydrayén ordbthtriethl. par af f i ns,

i sopar af f i ns7. A agnipoliton@sciaincl wheehdne ofH, biyd Rliand GileiofiR; anlVBY 184 gihaps of the Tamula:
normal Iy have a boiling range within t ReolG(@}ts of [err] - [err]- [err])
whi | e =9i asnddire gizes of eachad tHeatated malrsriohydrogdnoi | | Ng ranges, usually within the
lim s of [ eBrAcdB®odion of2im 6 or claift FovharsiniRaie lawy allyil eralkenyf grap baving steast@srbénd carbon
es>enti al | glom®mn- hydr ocarbon materials such as defined herei nabove.

Accor di ngl y, StAeoningsition ofigigimg|whereinat lgtst erief By-Ryls @greupdithe famalasr  al cohol s such
as net hanol and ethanol, ethers, organo nitro conpounds and the like. The

i nvent ®n al so provides a net hod for reducing f}qgl consunption in an

i nternal conbustion engine, — —
R, N(RB)-—C(O)O Co—
8

wherein Ry is a hydrocarbyi group and each Ry is independently hydragen or hydrocarbyl, and Rs and Rg are
both hydrogen or both methyl.

10. A composition of claim 8 wherein Ry is alkyl or alkenyl having at least 8 carban atoms and Rq is
hydrogen.
50 11. A composition of any precedmg claim wherein at least one X is oxygen.
12. A composition of any preceding claim wherein both X are oxygen.
13. A compound stitable for use in the lubricating composition of claim 1-12, of the formuila
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whi ch conprises lubricating said engine with a lubricating oil conposition
of” this invention. Fuel consunption 30 of internal conbustion engines -can
be neasured using tests having a w de: ophi sti i by b
knowr'teést is a notored engine fricti o%aﬁgf&szg%ogier. teStclmmH”!Hmt"m‘”m
engine Is notored by a notoring-absor- bing dynanoneter. Angther ns a =«
dynanonet er fuel consunption t eiy0 fuel consunption is neasured on a
dynamonet er controlled operatip . Fleet car tests and other tests
are al so enployed. As nentioned erei naljove the conpounds discl osed and/ or
cl ai med he%ein are al so usefuRag additi 5 for nort@ally liquid fuels.
These additives are used at efgfectNve | to obtain the desired
property. They are usually used at wom 10 Parts per nmillion parts of total
fuel conposition (ppm to 10% by weight. Mre preferably theyare used

atfrom 10ppm gﬁr&lof Bach ;(tisq‘QJe'ia%élo oﬂ@&i ﬁ ét(:/@aﬁ%ﬁfaﬁ B 6Ll dr the .bg%é% lgfﬂ%ta%&ﬁgf the

ppm bywei gpt Jdare total weight o conposition
| ubricating oil conposition conprising a major anount of an oil of
| ubricating viscosity and a m nor anount an oil soluble or dispensible

conpound of the formula: 45 50 wherein eaq® X i s independently oxygen or

sul fur, and the substi tuean“P’é%]) -&(@)0xEr i ndependent | EBI ected 55 from
A) hydroge#, B) hydrocarbyl, 13 *C L 1';]\/I S* O [err] D) [err]d 15
(wherein [err] is hydrocarbyl and each [er®] is independently hydrogen or
hydr.ocar byl ), and wherein at | east one of [err] is a hydrocarbyl group

cont ai ni ng atwhesshsR; ithydacaisyhandt-ac¥R, istlidepehdéntig hyRirtgerDdr hijdidcertyipandthos)f RP-Rs Tt are
2. Wconpositliocgrolphoﬁblaiulm(mmmeindypmnwumnmamw.not hydr ocar byl are
hydrogen. 28. A &6MNvowpaundef claim ) whereinRs end Ry are indeRendbntly bydnogee o hlydrasagbyiRorerof Ry-Ry
bot h hydr ogeris agroppofthefmiigd . 4. A conposition of any preceding claim
wherein one of [err] is hydrocarbyl containing at |east 12 carbon 20 atons.
5. A conposition of dakn 4 wherein one of grr] I s hydrocar byl containing
from 12 to 24 carbon atons gnduxiRe L { AL three of [er are hydrogen.

6. A conp@sition of clain11ﬁﬁhe$§8% gg@*g t one of [errﬁﬁkg a group of the
formula: 25 [err] R8 30 wherein R7 is a h ocar byl group, and [err] and
[err] are both hydrogen or both methyl. 7. A conposition of claim1l wherein

AR
of claimb or”cCid Eﬁz |5Pr§|saplm £ dnd, sakhb ke R R IUBREZNNg BMBbkioh Bclats £42, of

east carbon %‘m

35
k/ Rs (Ia)
R5
40
wherein each X is indepsndentiv oxygen or sulfur and at least one of the substifuents RRg is a group of the
fomula: '
5
B .
R_I—NfRa)-C(O)O-?- . (IX)
Rg
50

wherein Ry is hydrocarbyl and =ach Ry is independently hydrogen ar hydrocarbyl, and those of R¢-Rs that are

not groups of formula (i) are each independently hydrogen or hydrocarbyl, which method comprises reacting

at least one isocyanate of the formula: :
) RrN=C=O

55  with a compound of the formuiz:
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at onp..19. A corrposr tion of claim1l wherein at |east one of [ er r"]' I's a group
of the fornmula: 40 45 wherein [err] is a hydrocarbyl group and each [err]

i s i ndependent|ly hydrogen or hydrocar byl , and [err] —arrd—f—er—ﬁ]—aﬁe—be{—h—
hydikogen or both nmethyl. 10. A conp e claim er

al kyl or al kenyl having at |east 8 gglr) on atgi)ms andlm "I ‘l'"

11. A conposition of any preceding claimwherein at gen

12. A conposition of anprLecedl ng_cl ai

wherein both X are oxygen 13. A
conmpound suitable for usea1’r the | ubrigating conmposition of claim1-12 of
the formula 55 14 P RQ9% 298 Bl 111111111111111111111111111 *
C L M S * Jerr] V\/nerler nfeach X is ijndgpendent|v oyyij-_gg:rtj or sul hur and at
| east orfe of the substltu‘éﬁk[\err foup of the ormula: [err]
wherein [err] (S hydroca?‘J)yI and %ach [er%ers i ndependent |y hydrogen or
hydrocar byl , and those of [err] that are not groups of forrmula (11) are
each indep 1. h und of claim
13 whergjn I erm]>€ I,ieegrar g‘g'g%w?ir? er%g% endtaln?/g%fcw'(s)ag#%ﬁﬁyﬁ rog'ar- byl , one
of[err] 1s a group of the formula [err] (wherein RT is an alkyl or alkenyl
group of from4 to 28 carbons, ad each [err] is hydrogen) and the
remaining 30 of [err] are xi%[r:hq1'r'c:i'ependentIy hydrogﬁw or: hydrocarbyl. 15.
A method for preparing a conpour;d suitable for use in the lubricating
conposi 46 on of clains 1-12 of théifonnul a 35 [err] [err] 40 wherein each X
i's Independently oxygen or sulfur and at |east one of the substituents
[err] is a vheminpeadi R iscindepenuentia hydtégep @r hydrdcarby, svdcthee remairifig lgeoupsygre digdreden lor
and~éach [ dwerpeaityl. i ndependent | y hydrogen or hydrocarbyl, and those of[err]
that are not & 8msthodef claim thwhere(n|R; Is an alkyl oralkenyl arg fronAtg cARpensopdnibhygiogen,
hydr oca%ylﬂe%ﬁéﬁ‘WBPWEP“EMW?‘E‘EW&WH:@%& Aroup ?fg'&‘&?anate of the
2"

formul a:

and the remaining of R,-R, are each independently hydrogen or hydrocarbyl.
“47. Amethod for reducing fuel consumption in an.internal combustion engine, which comprises lubricating
said engine with a lubricating oil composition of any one of claims 1 to 12.

25 18. A fuel composition comprising a major amount of a normally liquid fuel and a minor amount of a
- compound of the formula:
30 Rz
N R 4 "~ R5 :
X
35

! wherein each X is independently oxygen or sulfur and the substituents Ry-Rq are each independently selected

A) hydrogen,
B) hydrocarbyl,
40
| . R
C) R,I--—C {0) -O—F--,
45 8
D) R-0-C(0)-, and .
50 : ?3 o -
E) R7—N (Rs) «=C (0) O=-C—
8

s5  wherein Ryis hydrocarbyl and each Ry is independently hydrogen or hydrocarbyl, with the proviso that at least
one of Ri-Rg is not hydrogen, and with the proviso that the fuel composition does not contain a manganese
anti-knock compound.
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’[err;], 55 with a conpound of the formula: - EP 0295298 BL* C L M
S** d wherein X is as defined herei'nabove, wherein at |east one of [err]

[orig wherei n cach-Lerr] is i naepententty maer sgen or nMIIMIUBLAANI Y e
remai ni Ng. gr ORRRndfcGudhedr 09en or hydrocarbyl. 16. A net hdd &f ¢l atmsis *

wherein [err] 1s an alkyl or alkenyl group of from4 to 28 carbons, [err]is

hydrogen, 20 heUhd capdsifidnCtivhe Rbfinal &Q&fp - e Yund Yildle Qfstm
one of [err] lhl?riﬁﬁrté!ét%@qd&ﬁtitﬁﬂﬁ;ﬁé’E'.gggl’%lﬁ%lg ie éﬁ?ﬁﬁ%ﬂﬂﬂ : %heﬂﬁfg dFJ ! "
y . . for re

are each igdependently hydrogen or ocar by met ho uci ng
f-uel consunption in an interngl conbustion engine, which conprises

| ubricating said engine with a~| ' ®Xng oil conposition of any one of
claims 1 to 12. 25 18. ARfugl conpdsition conprising a major anmount of
a normally liquid fuel and a g npr amount @f a conpound g} the formul a:
[err] 30 perr] 35 wherein each® X{s inde ént |y oxygen( sul fur and

t hesubstituents [err] are eacdhi i n epden Rg selected from A) hydrogen, B)
hydrocarbyl, 40 8. [err] R [err] [er¥] 55 wherein [err] is hydrocarbyl
and each [err] is independently hydrogen or hydrocarbyl, with the proviso
that at | eastolshegueK ifdépenfarnmenrhest dalaiygige ay dusedfreitids substitupntoRi-Rosontrhoisis bhweun

fuel conp#si tivddpendermmentearmiont ai n a nanganese anti - knock comnpound. *C L
M S* A) Thydrogéne,
B) un groupe hydrecarbyle,
\\/ .
20 w8
©) R,-C(0)-0~C-,
Rg
25 D) R-O-C(O)-et -
R
E} R,~N(R,)=-C(O O-'8

(ot Ry est un groupe hydrocarbyle et chaque Rg indépendamment est de 'hydrogéne ou un groupe
hydrocarbyle) et au moins un des substituants R¢-Re est un groupe hydrocarbyle contenant au moins 8 atomes

35 de carbone, ou est un groupe de formule C), D) ou E).
2. Une composition selon ia revendication 1, dans laquelle [es substituants qui ne sont pas des groupes

\ hydrocarbyle sont de 'hydrogéne.
S 3. Une composition selon Ia revendication 1 ou la revendication 2, dans laquelie R; et R; sont tous deux
de I'hydrogéne ou tous deux des groupes méthyle.
40 4. Une composition selor Pune quelconque des revendications précédentes, dans laguelle’'un des

substituants R,-R, est un groupe hydrocarbyle contenant au moins 12 atomes de carbone.
5. Une composition selon ia revendication 4, dans laquelle un des substituants R,-R; est un groupe
hydrocarbyle contenant de 12 41 24 atomes de carbone et les frois aufres sont de I'hydrogéne.
6. Une composition selor ia revendication 1, dans laquelle au moins un des substiluants R4-R, est un
45  groupe de la formule : ' .

. R

8
R7 -C (0) -0~C~
1

Rg

ol Ry est un groupe hydrocarbvie et Rg et Rg sont tous deux de 'hydrogéne ou tous deux des groupes méthyle.
7. Une compoaosition selon ia revendication 1, dans laquelle un de R; et R; et un de R; et R, sont chacun
5§5  ungroupe de la formule :
R-0-C(0)- -

et 'autre membre de chacune des paires indiquées est de 'hydrogéne.
8. Une composition selon Ia revendication 6 ou la revendication 7, dans laguelle Ry est un groupe alcoyle
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Revepdkcat | ons 1. Une conposition d huile | ubrifiante _conprenant une_
qtlantl 6* majeure d une hulle d' une viscosiN lubriflante et une quantit6

m neure d' un conpos6 sol ubl e ou dispersable dans |h un I 5 10
(1)~R~~~ x ob chaque X i nd6pendamregpt 268 208 @4 ! ' oxygm"mmﬂuim ”m ,et | ea
substituants Rl Re sont choi sas chacun 15 Ind6pendarrrreﬁt par'™ *A) *

I'hydrogbne roc rb . 20 R 1~7-C (0) -0- C- r 25 D)
RrOC(O)- "Eﬁﬁ i
R 8 (06 RE e t (}B’r%cé' 'ﬁ?ﬁﬂf awiﬁsn‘fi' penabaStr%'Taé'rtlst R'e%tes%"e

I'hydrogengo un group hydr ocar byl e) et au nons un des substituants RF-Rs
eat un groups hydr ocar byl e contbnant au noins 8 atones 35 de carbone, ou
est un groupe de formule C), D) ou E). 2 Une nposition selon |la

revendi cation 1, dans |aquelle lgagg qui ne sont pas des groupes
hydrocar byl e sont de rhydrogene. B. %%1 corrposnon selon la revendicatlon 1
ou ia revendication 2, dans laquelle R5 et Re Fgnt tous deux de I'hydrogene
ou tousgpdeux des groupes mtWwll. 40 4. Une conpositon selor |'une
quel oonquectl§§ et bl hydfidib s RE QRIRGE S inddFdndarhridht @t & FhdrEgRe UM fro@at S
R1- R est URydebcarbie; et bt REsthttblsRleGOd Iytrdgtneos (6RIdBok dbgrodpasmethfie car bone. 5.
Une conposi t i10/umeRbMposktion e idi-ndichtion 9/dansiRqelld ROesEhr doups ald@te duldshyid dyamt S
Rl - R4 eat aumglisasiomed\id cabeelay kst Thaiogehe.de 12 | 24 atonmes de carbone et
| ea trob aul rMesUmaebtmpadition seloy tiregil¢lconque. deseerndinafonsprécédentes daosiaduelle au moins un
revendi cat Xestdéoggine. | aquel | e au noins un des substiluants RL-R4 est ‘un 45
groups de | a 1RoUmchmaposititn $efonCuf-Oduelderue de3 revendications précédentes, dans laquelie les deux X
R 8~0u R7 swmtdeliexygéreups hydrocarbyle et R¥% et RFsontttous deux de

| Phydr oghne d8. Unouwpebé utlisehissdagy o8 pramposiing lubrifiantes des eevenslicplivns 1-12 de ladorowle | s
revendi2atlon 1, dans laquelle un de RlL et R2 et un de Ra at R4 sont chacun

56 un groupe de la fobrrul%l et |'autre nenbre de chacune des
pai res indi qudes eat de rky;r!ogbne Une conposition nelon | a
revendtcation 6 au |l a rever%ll cation §, dans l|laquelle R7 eat un group.
al coyle 17 Rq RG (Ia)

25 )\ R
. . <

ol chaque X indépendamment est de 'oxygéne ou du soufre et au moins un des substituants R-Rq est un
30 groupe de la foomule :

Rs
1
R7-N(R8 1-C (0)0-9- - {IT1)
s R
' 8

ol Ry est un groupe hydrocarbyi= et chaque Ry indépendamment est de hydrogéne ou un groupe

hydrocarbyle, et ceux des subsfilvants Ry-Ry qui ne sont pas des groupes de formule (i) sont chacun
40  indépendamment de 'hydrogéne o1 un groupe hydrocarbyle.

" 14, Un composé selon {a revendication 13, dans lequel Rs et Rg mdépendamment sont de Thydrogéne ou
un groupe hydrocarbyle, un des substituants Ry-R¢ est un groupe de {a formule :

8
R.-~N(R,)-C(0)0-C~ " (I1)
2 ;
Rg

s (ol Ry estun groupe alcoyle ou aicényle de 4 & 25 atomes de carbone et chaque R; est de 'hydrogéne) et les
autres substituants R~R, sont indépendamment chacun de Phydrogéne ou un groupe hydrocarbyle.
15. Un procédé de préparation d'un composé utfiisable dans les compositions lubrifiantss des
revendications 1-12, de ia formmie :

55
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au a_l,ceﬂyl e ayant au noins 8 atones de carbons. 9. Une consp'ci;:/ugp_,QEJ onia
revendl cation 1, dans | aquel | e au noi ns un des substituant -R4 est un

groupe de la fonnule: 10 out RT eat urepggespesieydr ocar byl e \““\
i ndégendamment est ‘de’ |' hydrogene-ou un groupe -hydrocar byl eﬁ!m

sont tous deux de rhydrogbne U tous deux des groupes nethy 0.t Uri‘e
conposi tion selon |a re-endicakF dns | aquell e R7 ost un groups

s 8 atbmes de carbons et Rn est de

ositiop sglon run'e quglconque des

revendi catg ons pr6cedentes, | aquel a® moins un 85t de |' oxygene.
12. Une conposition selon rur&d que ue s revendi cati ons prec6dentes,
dens laquelle fee deux X sont de |'okygene. “13. Un conpose utilisable dens

| es conpositions lubrifiantes des revendications 1-12, de la fornule: 20 Rs
LX JRG oi chaque X indépendamment <4t ld@Joxygéhéou GlNstufeetu hﬁﬁ'@ D Bebibsitants RER, dd€un
roxygene oa Ogioup®dé Rfondille aU° NDI NS un des substituants RL-Rt est un ao
groups de la formule: RB R7T-N(R8 1 -C (O OC(lI R8 ,8 ofi R7 est un
groups hydrocarbyl e et chaque RB i ndhpenda nt eat de rt hydrogene au un
groups hydrocarbyle, et ceux des substituanté8R -R qui no sont pas des
groupes de fornule (11) sont Bh3E %M‘N@Bﬁmndamnt@l@l hydr ogene ol u
-n groups*ydrocarbyie. 14. Un conpose sel om]a revendicatlon 13, dans

| equel R6 et RN i ndependanr nent sont de |'hydfogene ou un groups

hydrocar byl e, .un des substltuants Rl R4 estun groups de la foRule: R R8 so
(odi RT est *f Ylﬁft "Séﬂibd‘mnﬁ“tﬁd&lwnﬂé“ SFoypRfydragarbyle

chalie Rs est®t ‘R I“‘“Pé%‘“ ge foprppla P!F%% pmment chacun de
md(Qoendﬁ’mTé'H‘Ed“’é‘ r\"‘& pe Iygarshyiene! e E%B%‘WHPHE&’P ?}’P’%“a‘efﬁ"fﬂﬂ‘"'e
procede de preparation npose utis ns | es conpositions |ubr;
Rantes des re en&”&?ﬂsfg"%%f“‘? de la formule: EP 0 295 298 Bl [err]
oi TR7estun groups hydrocarbyl e etchaque R8ndependarment estde | ' hydhgene ou
un groupeyhyd e et ceux s.substituants RN-R uui ne sont pas des groupes
de formule (U sont indegtnddment chacurk de 20 rhydrogbne ou un group.
hydr ocar byl e, qul corrprerRLI rdactl on djau noins un isocyanate de |la

formul e Rr NCO R R (II1)
c N £ L
Ra>\\ .x/<Re

al coyl e ou | cebnyl e ayant au er
| f hydr ogene. s5 11. Una
B

30
ol1 X est tel que défini ci-dessus. au moins un des substifuants R,-R; est un groupe de (a formule ;
35
Rs
‘ HO~C~
Rg
40

oli chaque Rg indépendamment est de ’hydrogéne ou un groupe hydrocarbyle, et les autres groupes sont de
Phydrogéne ou des groupes hydrocarbyle.
16. Un procédé selon la revendication 15, dans lequel Ry est un groupe alcoyle ou alcényle de 4 & 28
atomes de carbone, Rg est de 'hydrogéne, R, et Ry indépendamment sont de 'hydrogéne ou un groupe
45  hydrocarbyle, un des substituants Ry-R, est un groupe de la formule :
HO-CH,~
et fes autres sont indépendamiment chacun de I'hydrogéne ou un groupe hydrocarbyle.
17. Un procédé pour réduire la consommation de carburant d'un moteur & combustion inteme, qui
comprend le graissage de ce moteur avec une composition d’huile fubrifiante selon I'une quelconque des
50  revendications 1312,
18. Une composition combustible comprenant une quantité majeure d'un combustible narmalementliquide
et une quantité mineure d'un composé de la formule :
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avec, un conpos6 de la for rrul e 256 a ,,c_ﬁo/

~=R*d X R obs X oet tel quo deini et=déssus. au i ns un
des .substtants R -P seat un groupo de (a formul: 35. M\“‘
(140 at) chaque: R8 i ndependammentp sgds2dgrt ' hydr ogbﬁ%‘“@ mﬂ)
hydrocarbyl e, et |l es autres groupes sont de |' hydrogbn g'?od’pes

hydr ocar byl e. 16. Un procedO selon Is revendl aotion 15, dans quuel Rr est
un groups al coyle ou alcanyle de 4 & 28 atonmes de carbone, Re est de

| " hydroghne, R et Rf |nd2§) Xsont de |'hydrog~ne ou un groupe 45
hydrocar byl e, un des subsetjta'its -1 oet un group. de la fonnuls: HO CHr
et les autres sont ind6perglawpment chacgn de hydromTQ ou un group.
hydrocarbyle. 17. Un procf|3f Qur rg |r6 | a consomt8bn de carburant d' un
not eur A conbustion Intem§4 qui eoMpre 8 | e grai ssage de oe mmot eur avec
une conpositon d huilb |ubri ffant® sel on I une quel conque des 50

revendi cations | a 12. 18. Une conposition conbusti bl e conprenantunequant k
maj eur §o d' diicheqUSHUIRdebEdBminert e R IMEFhare Gu ldd Boulre etiBE sublbtifidihis IR-RY5dE tHoRisGhabiin
cconpos6 dirdép@ndamingit b&rmi 55 19 R1IE OX 298R1 R2 5

a3 A)FhydrogéneR6 (.ri) 10 oui chaque X independar nnment
esk Lie | oxygmmegeupetiydadeityler et | es substituants R -Rs sont choisis
chacun i ndépendarnneat parm A) i'hydrogbne, E) un groups hydrocarbyle, 15

8 Ir R-C (O --C, 8 20 D) RO C(0- et Ry25 | a;
) e IN(R-CCO Oc7 t 8  *() Obs :
O R ~C (o) -0-C-,
g
. |

D) R-O-C(O)- et

. : Rg
[ 4
” E) R,-N(R,)=C.(0)O~C
| 7 N Rg ;

Rg

o) Ry est un groupe hydrocarbvic et chaque Ry indépendamment est de Ihydrogéne ou un groupe
30  hydrocarbyle, avec la condition qu'=u moins un des substituants R4-Re n'est pas de I'hydrogéne et avec la
condition que la composition combustible ne contient pas un composé antidétonant du manganése.

Patentanspriiche
35
-\/, 1. Schmiemnittel auf Olbasis umfassend eine groRere Menge eines Ols einer zum Schmieren geeigneten
Viskositsit und einer kieineren Menzae einer in Ol 18slichen oder dispergierbaren Verbindung der Formek:
40 Rl;;-: X
112 . l
Rs
45
. wobei jedes X unabhangig voneinaner ein Sauerstoff- oder Schwefelatom und die Substituenten R,-Rg jewells
unabhéngig voneinander aus:
A) Wasserstoffatomen,
50 B) Kohlenwasserstoffrester.
Rg
C) Ry~C(0)-0-C-
- 1
Rg

D) R-0-C(O)-, und
20



8 oat,” Br est un groupe hydrocarbyie et chaque Rs |nd6pendani nent est de
rh’ydrogbne ou un groups 30 hydrocarbyl e, avec la condition qu' eu moins un_
des substituantl RI-R nWst pas de |’ é’gh% gt avec | a—eoendition que |a
conpesi tiron conbusti bl e ne -contl ent pa ﬁﬂ s6-antl d6t on

manganese. Patentanspruche 35 1. Schmennittel nug Cba5| \‘r“é“\
grol3re Menge eines Ols el ner zum Schm eren geei gnet sel her
| dei neren Menoe einer in 01 I|aichen spe en Vbrblndung der
Fornel: 40 . E? 'Rln?ﬂ P‘&%%Sgpz R3 ~ 16

(1) 45

wobei j edesXunabhi ngl gvonei nandi ere| n Sauer st off oderS wef el at om und

dl eSubsti t uent en [ i s i g vonein nde

Wasser st of f at ﬂ‘%kgg"‘dod po %\3” :}'W{.;f‘: e R‘l%‘?a 9:9 e der ein
- SS §0 ) : _ _ n 1enwasse S , B mé{;ﬂ;;ég"‘ ﬁ\a

20 EP 0 29B50nfFHassersigures ﬁ%\‘ﬁ,&%‘? EW

und Jedes R8 2D By . fander el S i a8 s i 3""

Kohl enwasser st Ol £,

Kohl en vvs SS tg““’@ H% Wﬁ% gg%g?g%rrgdgé%%grg&a ﬁqﬁﬁkgﬁg% B@%ﬁﬁd&& ide

Mubth{i}
D) odr I SLU. RAATGHRRCef YORteRéhadh ARDRIERS Wobel SMBPOGdr Reste R(R, ein
Substftuen,gen H% BES3b Rbishe@idonsen e, V\asser stof fat one sin

3. Zusammenset z%na.saaﬁshsmammmmw&wmmm&msm.masmm 1224
Wasser st of | at RéfnSefionteR istldnd R lrbaticREn 4P 8 RESWR,-RAWasteiRaREtBSAN.ZUNY Nach

el Rem der vor st glBiasfRenSaSing hé&haspmwhp&obeilmmsnd&renﬂ&ﬁt Restd) R, %Y elnaiestlder Formel:
Koh\r'énvvasserstoffNes mt mndestens 12 Kohl enstoffatonmen iet. 6.
Zusammensebzung nach Anspruch 4, wobei elner dgf Rest. RNRL sin

Kohl enwasserstoffrest mt 12-24 Kohl enstoffaton& bst und die restlichen

drel der Reste R1-R4 Wasseraffatome Hanf (@ - nmmenseozung nach Anspnzch
1, wobel m ndestens diner der Rests R -R4 sin t der Fornrl: R8
R7-C(O-O0C, | R8 26 sk wobel R7 sin Kohl enwasserstof Frest und bel de

Reste R5 #hd R Wasserstoffatone oder bel de
ist, wobei R; ein Kohlenwasserstoffrest und beide Reste Rs und Rg Wasserstoffatome oder beide

Methylgruppen sind.
7. Zusammensetzung nach Anspruch 1, wobel einer der Reste Ry und R, und einer der Reste R, und R,
ein Rest der Formel:
30 ' Rr~0-C(0)-

ist und das jewsils andere der nenannten Paare ein Wasserstoffatom ist.

8. Zusammensetzung nach Anspruch 6 oder 7, wobei R; ein Alkyl- oder Alkenyirest mit mindestens 8
Kohlenstoffatomen ist.

9. Zusammensetzung nach Anspruch 1, wobei mindestens einer der Reste Ry-R, ein Rest der Formel:

35
‘\\/‘ RB

ist, wobei Ry ein Kohlenwasserstoffrest und jedes Rg unabhéingig voneinander ein Wasserstoffatom oder ein
Kohlenwasserstoffrest ist und beide Reste Rs und Ry Wasserstoffatome oder beide Methyigruppen sind.
45 10. Zusammensetzung ~=xch Anspruch 9, wobel R; ein Alkyl- oder Alkenyirest mit mindestens 8
Kohlenstoffatomen und Rg eir Wasserstoffatom ist.
11. Zusammensetzung nach einem vorstehenden Anspruch, wobsi mindestens ein X ein Sauerstoffatom
. ist. i
’ 12. Zusammensetzung nach einem vorstehenden Anspruch, wobei beide X Sauerstoffatome sind.
50 13. Verbindung, die fiir di= Verwendung in den Schmiermitteln nach den Anspriichen 1-12 geeignet ist,

der Formel:



thylgruppen sind. 7. Zusammensetzung nach Anspruch 1, wobi el noer der
Res"te Rl und R2 und elner der Rest. R3 und R4 sin Rest der “Formse—30_
R7-0-C(O - ist und das jeweils anders der !enannte \WAss tom
i st/ 8. Zusammensetzung nach Anspr ucp cRosdegBY, vvo nkgm dor
Al kenyirest mt m ndestens 8 Kohl enstoatonen ist 9.*Zusa -nach
Anspruch 1, wobol mi ndestens el ner der Rest. R1-R, sin Rest der Fonrrel: 36
R8 R7-N R8) -c (0)OC 4 Ry~
Rs bt, wobei Rr ein Kohl envvagsérstoffrest und j edes R& unabhingi g
vonel nander ein Wasserstoffa 6m oder i ngKohl enwass toffrest ist und
bei de Rgsts Rs und R Wassers @Matome doﬁ bel de I\/bﬁ@l gruppen sind. 45
10. Zusammenset zung nsch AnsﬁyxucN Bg R7 sin Alkyl- oder Al kenylrest
mt mndestens 8 Kohlenstl|ffatonen ’ﬁnd Rs sin Wasserstoffatorn it. 11.
Zusammenset zung nach el nern vorstehonden Anspruch, wobei m ndestens ein X
Si n Sauest odcbeit jedes i XS undbBangigUbheiamberadiy Sagbrdtdic loderi Sthwefalatom tunt eritiestendnéifer Weh
wobei bed desulstii@nten Ri-Ry circiteatider Sirmel: 50 13. Verbi ndung, die fir die
Verwendung in den Schmiermttein nach den Ansprul chen 1-12 gesignet ist,
der Formel: 55 21 * C L M S* whel jedes X unabhfngi g vonetrander
sin Sauerstoff- oder Schwefelatorn und m ntﬁestens ei ner der 10
Substituenten RI-Re ein Reft7dERHr )0~ R7- N . (FI) (O OC
(I'l) R81 st, wobei R7 ein Kohl enwasserstofgtest und jedes RS unabhAngtg
vonsi nander sin Wasserstoffatom oder sin Kdhl enwasserstoffrest ist und
di ej e' nigen der Rests RI-R, dle keine Rests der Fonnel (Q&;l nd,

unabhangi g iShobei Bnein Kebienuasspptolieptind jedes Ry yaablangio serstgfiplomooder ein
s. nd. 14. Vohlepwesse et ung € U%ﬁ"rﬁ’e“i%”%&q d'ﬁe"\?rﬁf“Rfe"LFﬁﬁ'ﬂﬂW'h&F‘b unabhéingig
vonei naffde® Ssepiofialome ¢rgeifohlegwasssrsty '~‘6 nd, el ner der_Rests
Rl - R4 SI n in pﬂgcfh Anzﬁ; SF pbeiiRs ynd_ “P ha i nemander asselstof(a}op)e oderxg
30 bt, @gﬁ g sind, Rt Rt gin Repl e rif’ * Kohl enst ol fat onen und
| edes Rs ein Wasserstoffatorn ist) und die Cbrigen Rests Rl-R4jeweils
unabhi ngi g vonel hander Wasser st af f at one oﬂer Kohl enwasser st of freste sind.

{
Ry-N(Rg) -C(O)O-?- (II)
Rg

ist, (wobei R; ein Alkyl- oder Alkenvirest mit 4-28 Kohlenstoffatomen und jedes Rg ein Wasserstoffatom ist)
und die iibrigen Reste R-R, jeweils unabhéngig voneinander Wasserstoffatome oder Kohlenwasserstoffreste
sind.
15. Verfahren zur Herstellung <iner Verbindung, die fir die Verwendung in Schmiemmitteln nach den
35  Anspriichen 1-12 geeignet ist, der Formel:

Ry —x

Ry

R

(Ta)

45 wobei jedes X unabhéingig voneinander ein Sauerstoff- oder Schwefelatom und mindestens einer der
Substituenten R,-Rg ein Rest der Formel:

Rg
o R,-N (Rg) ~C (0) o-¢- (II)
Rg

ist, wobei Ry ein Kohlenwasserstoffrast und jedes Ry unabhéngig voneinander ein Wasserstoffatom oder ein
55 Kohlenwasserstoffrest ist, und diejenigen der Reste Ry-R,, die keine Reste der Formel (li) sind, unabhéngig
voneinander Wasserstoffatome oder Kohlenwassersiofireste sind, wobej das Verfahren das zur Reaktion
bringen von mindestens einem Isocyanat der Formel:
Ry-N=C=0



45. \z,'er‘.f ahren zur Herstellung siner Verbindung, die Tiir die glIn
Schifi esmittein nach den 3s Ansprflchen 1-12 geei gnet “mm \ﬁ i“

R- (Ta) 45 wobei jedes X unabhfngig: vone| Eg{]gﬁlr r“

Schivef el at om und mi‘ndest ens ei-ner .der &8 en.R1*RN sin Rest der N
Fonnel : so R 7- -C (O Ofj

(I']71) R8 i st, miteberVeliidegnled®mainwasser st of est und j edes R& unabhl ngi g
vonei nander sin Wasserstoffatomoder sin 5S Kohl enwasser st of frest ist,
und di ej enigen der Rests R-R9, die keine Rests der Fonnel (I1) sind,
unabhai ngi g vonei nander V\asﬁrm dder Kohl enwassenat ol reste sind,
wobei das %erfahren das zurﬁeaktlon bri ngen von m ndestens el nern

I-socyanat “ der Fonnel : RN-NCiO 22 41" mt EI nerVerb| ng#{g} der Fornel: Rc
cf UT, d eX X Rte FH-t woboi X wie
vorstehend definlert Ist, w®ael mindeStens eﬁger der Rest s R -Pem n Rest
der Fornel: RI8 15 HO- G

(1V) .R8 I'§thb es Re.un gnder sin | aol £fat.om odor
ei n Kohl enwas @‘t Bé!%“ﬂ%‘f o ‘3@@"’?‘8&'“@1’@5{] e“%&z’%@&r‘ﬁ‘g@ﬂ?@aﬁ'&
Koh enwassaesta ste shid. 16 Verfahrgn nah Anspruch 15, wobel

R7el nAl kyi - oder Al kenyi rest nr*von 4-48 Kohl enstoffatornen let, Rseln
Wasser st of f aom'st & -und Runabhf i ngoggenei nander W (IV)

ssest of f nt onpoder Kohl enwasser st of i esdmi nd, siner der Rests RrRd el ne Gruppe
der Fionrl: HOGCH 25 Ist und die "® brigen Reste R -Rd jee

unabhi ngig vonehnander Wasserstoffatonme oder Kohl enwsserstffreste sind.

17.Xler r abr enstavbbdigades ROEDbHEfgicemeitdnérom Wasesritoiuttal Giledinohienwasserstofirest ist und die
Ver br ennuegs rilbigen Reste Wassetoffaiond wderKdhlagwabesrstbfidésty sindi t el nem Schm ennni t el
auf 1basi s nach1e:ieramen aachAaspruct I5; wabel Ry elimAliyi- bdet Alkenyirest mit von 4-28 Kohlenstoffatomen ist,
Tr ei bst of | zu¥RyekviNassetstuffatgn ist) Rf ied Bamabhdnglgvonpirdades Whisaryinffatomeasien iohlicavakaerstofiieste
fl ssigen so sindrebiebdsr BéstsRRyineiGuppgdarFormek e Menge ei ner Ver bi ndung der
Fonnef R~~~ R2 *5, HO-CH_- RR- 40 wobel

j edes X u#abl‘ﬁtngmb die n @brigam d Bests | Ra-Ra uiewslls - unabbiingig: vendinandar o Wasaarstoffisigmel eder

Substi t uent emwmsmabm ng|1g vonel nander ausgew hit sind wue A%
Wasser st of ft omeﬁ Vertahren zur Venminderung dés Treibstoffverbrauchs eines Verbrennungsmotors, das die Schmilerung

des Motors mit einem Schmiemittel auf Olbasis nach einem der Anspriiche 1-12 umfafit.
18. Treibstoffzusammensetzung, umfassend eine groflere Menge eines nomnalerweise fiissigen
30 Treibstoffs und eine geringere Menge einer Verbindung der Formel:

R
Rl/ X
35 2 R
R
. 3: RG _ (Ib)
o/ Ry X S

40  wobei jedes X unabhéngig voneinander ein Sauerstoff- oder Schwefelatom ist und die Substituenten Ry-Re
jeweils unabhéingig voneinander ausgewhit sind aus

A) Wasserstoffatomen,
B) Kohlenwasserstoffresten,
45 .
c) R.,-c(O)-o-%-,
Rg
50 _
D) R~0-C(0)-, und
. E) R.,_-N(Ra)-c:(om-_'—

Rg



B) Kthenwasseffresten 45 R8 D) RO C(O, .und R8 55

%bel- g ’:I ElRﬁo?ll gnslg)ssgggt gf g:z), und JEePdes gFtZgﬁngéhar{a“‘um“me“mgﬂl |nL °

\Nassér st of f at om oder “ei n Kohl enwas F@0298298Bdst ist, mt der “Maf'&gabe, dal
m ndestens el ner der Rest. R14-R kein Wasser st of katom st und mt der

Mal ggabe, wdbdt Rjiefn KohRhlssherbtbrirets andRAGCER, uhabhalidid Veheinander ein Wasserstoffatom ader ein
manganhal tKofienwhiséerdtdipyat iNrmibden daBGhbe, Yall inliidesténs éierdor Rddted5-R3 KeibWasberstbfiattnisb 5
24 und mit der MaRgabe, daB die Treibstoffzusammensetzung keine manganhaitige-Antiklopfverbindung enthéit.
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