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20 The formation of the lactone oxazoline reaction product in a very high yield is 20
effected by heating together a substantially equimolar mixture of a 2,2- :
disubstituted-2-amino-1-alkanol having 1 to 3 hydroxyl groups per molecule and
containing a total of 4 to 8 carbon atoms per molecule and a hydrocarbon
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2 wherein Ris hydrogen or an al kyl radical containing from1l to 400 carbon
atoms, X is an alkyl or hydroxyal kyl group (and usually at |east one of the
X substltuents and preferably both of the X substituents being a

hydr oxyal kyl group of the structure--- [err] where nis 1to 3) and Y is
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The preparatlon of the. required reactants mvolves a lactomzatlon of an S
35 alkenyl succinic acid analog obtained via the ‘Ene’ reaction of an olefin withan ~ =~ 35 -
alpha-beta unsaturated C, to C,, dicarboxylic acid, anhydride or ester thereof,such - = -
~ as fumaric acid, 1tacomc acnd malelc acid, maleic anhydrlde or dlmethyl fumarate T



to conprise such structures as: 5

[err] wherein R may be hydrogen or hydrocarbyl or substituted hydrocar byl
each having from 1l to 400 carbon atons, and preferably from1 ta 200 .carbon
atons. The anhydri des can be obtai ned by- wet = kndwn-met hods, such as the
reaction between an ol efin and nal ei c anhydride or hal osucci ni c anhydri de )
or succinic ester (U.S. 10 Pat. No. 2,568,876). In branched ol efins, @
particularly branched polyolefins, R may 10 be hydrogen, nethyl or a
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35 : Especlally useful when it is desired that the dlspersant addltlves also possess =~ = 35

viscosity index improving properties are 5,000 to 200,000, .g., 25,000 to 100,000 -
number average molecular weight. polymers An especxally preferred example of
such a V. I. improving polymer is a copolymer. of 30 to 85 mole %, ethylene, 15 to 70
mole %, C;to C; mono-alpha—olefin, preferably propylene and 0 to 20 mole?, of a
40 C, to C,, non-conjugated diene.- - 40
.Unsubstituted or simple lactone reactants (Y=H) are. readlly obtamed by the
acid-catalyzed: lactomzatnon of an alkenyl dlcarboxyhc acid analog, the latter being
derived from -the-ring scission of an alkenyl succinic anhydride with water, an
alcohol or an:.amine as shown :below wherein HQ.represents water, alcoliols .
45 containing from 1 to 10 carbon atoms per molecule and dialkyl amines containing. 45
. from 2 to 10 carbon atoms per molecule and R is as previously deflned



carbonyl group and forma succinic acid, hem-ester or am c acid product
which in the presence of an acid catalyst cyclizes nostly to the 5-ring
_lactone product as 5 shown_above. It is possible to use al kenyl
substituents with the double bond in the 1, 2, or 3- position or even
oubl e bonds further out on the hydrocarbyl chain since the acid catal yst
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.30 . t0. 95% ‘sulfonic acld from:1 to 2% sulfuric acid; and from 3 to"67, waters ‘The, 30
arylsulfonic - acid . catalyst which can be ‘used in"the process includes  the -
benzenesulfonic acids, toluenesulfonic acid, and ‘chlorobenzenésulfonic acids, wuth_
p-toluenesulfonic acid and 4-chloro-benzenesulfomc acid being preferred.:The
amount of catalyst used is, determmed to a considerable extent by the temperature. .
"~ 35 selected for conducting the: reactlon ‘Thus, at higher températures the amount of - 35
catalyst required i in the reaction is less than when lower temperatures are used and - -
the use of excessive amounts of catalyst at the moré elevated temperatures will:
promote the formation of undesired ‘side :products. Ordinarily, the amount:of
- catalyst used w1ll be between about 0.1% upto’ 10“/ by weight of the amount of the-
40 alkenyl succinic an tydmle -reactant. - 40
The presence of certain heteroatoms adjacent to the novel lactone oxazoline : :
ring combination oftimes endows the novel lactone oxazoline system with other
desirable properties such as antioxidation and antncorrosron activity.




the X substituents, and preferably both of the X substituents, being a
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prepare 't he desir edld%ré:ﬂéfsv étee?ﬂaﬁlﬁ?aﬂ g{ejaﬂ dikubstitfied hming aﬁeho 1@&3’? uel i [ er r]
aci ds, such as the sat ureahtedmafngwnﬂ&tmmnedemmndmaamdd do\cchtabtomy oxazoline

al i phat i ¢ hydr20car bcwdaq;rersfo f exalusiv e{io"dy%att aci ds

cxami es of such degiy BT CSRYIARLIE Sl L o s el

35 formate, zinc pr B@hyd}d)daﬁboﬁge nranganese (ous) acetate, i1ron
tartrate and cobal t(ouAtthcmglemameces etesme GTWMMMWIIF\%O}@&OW’/W can

be readily asdrtai ﬁ@g‘— ‘bthF F‘F%Pé‘&“'ﬁﬁ%‘&‘ttf -f a meta) spit Fan beg
e A

fol | owi ng oxazol i ne b RAOL b éﬁuﬁﬁlmxta& £. 10 affieis @ BdcodRt | |
mexi i zed rel ative b@bl¢dispersed, ondissolved, abmefqaétidnmroﬂnetbgndtdhmm;ﬁgemthle ontah)f

wat er evol uti on. it may even contﬂbute perfofmarka bensfits te the of) besaseline. Jibis ipheliswsdi ne ~e

action produt s of* PPN SIS Gasicdamianiety
ol eagi nous COWDOSI t Q@ Salts 6B, CodMnARd BE Gle catb bcracfdahkeago ar€ CHEIRStelli ONS,
such as autonotive eatdydts:mslad¢ Qo Ceatg twﬁ:Jasxdsnsucmas thprsatureted_mammrsedon

fluids, . in con ntr o] ydrogatho dasly fayy acids. 01 54
056 et gy ol oengoedl f?m%ﬁﬂamt e el e ne 0 O3
wei ght 45 percent cﬁﬁalt( § hoetasd tbntofor.he Ehﬁolinfbremmnt cant bevdeachlln t he

| act one- oxazol i ne pesserain lnlsepea erirah araly Ml

derived from pgjrol g{gﬁ?ﬁs‘%?g Q}ﬂ:' %O?élg o d ﬁgﬁ’f ﬁ&%%"@egﬁch ago
pol yet hyl ene ol | S, Bioﬁibﬁ:l to di&’o tién&ﬁ‘dddets BD0P linéntiomt ah HeOf
di carboxylic aci ds ingotpygted amlasvlmnabrcobhbhrsnouseomposmatndThpym (be yisegfin

m neral |ubricati ng“@F‘Fat @il cati n the
product s ‘of thjss in %ﬁ'ﬂf %:ﬁssto‘%ﬁalgsi % con lwﬁuo ) eng(li; reﬁ yt"?égér aM? ng s

det ergency and ant | pérd&it, gintiym@tal lcmpolslﬂorpathe benuzmt lmchsthclacmne-g:asdine ne,

ker osene, di esel T0§u°t$ Ibe @Med a'wgb F‘té’b { et;'&l:s“m
concentration of th 173 ﬁj‘é‘g 1ca Q’fl m% Bhih. 5
wei ght per Centso bas Qﬁ‘i:l ﬁiBmIr be \Hﬂnﬁa’l lubricating ml and synthetlc oils in any proportion. - 50

When the products of this invention are uséd as multifunctional additives

having detergency and anti-rust properties in petroleum fuels such as gasoline,

kerosene, diesel fuels, fuel oil and :other middle distillate, a concentration of the

: additive in the fuel in the range of' 0.001 to 0.5 weight percent, based on the weight
55 of the total composition, will usually be employed. " 55

When used as an antifoulant in oil streams in refinery operations to prevent

fouling of process equipment, such as heat exchangers, or in turbine oﬂs, about

0.001 to 2 wt.% will generally be used. :
" The additive may be conveniently dtspensed asa concentrate comprtsmg 20to



55 of the total conposition, will usually be enpl oyed.

55 Wen used as an antifoulant in oil streams in refinery operations to
_prevent fouling of process equipnent, such as heat exchangers, or in
turbine oils, about 0.001 to 2 wt.%will generally be used. The additive
may be convenlently dlspensed as a concentrate conprising 20 to 6
1592, 766 . 6 90 parts by wei ght of the
tive dissolved in IO to 80 parts of a mineral l|ubricating oi‘l.

53rarrrs (0.143 nol e)' of diisobutenyl -succinic
B bhe a_nixture of three isonfers (A, B and
C) depénﬁ}b B&hsfb@ “teigﬁt dm{iﬁd&fwe%(da&lmiiﬁ foto S@pMBPa xﬂ?n&%ﬂubr[c%ﬁﬂ‘g] wi th &ﬁjg of
wat er anaili:hr ee . dr.ops: of concentrat ed sulk furl c.aeid. :Thé mxture was heat ed
to [err] for one- hour ~I'nfy ared Si S the:reacti-on:-m xture .16 :
shoved t hat ThagbLARg 6%%11 BHtiet LD (@RSl Ufuaddi ti on GF 20
m of . 1Qan d’uﬁrmu 1l s&wntse )ldegana.‘mgb e mo@6sflsyritRgiset her ssel ution

_ caused Soeredmixedy separate from sol-ution. Three crops of Wiite solé
anmounting to 27. 1gwere coII ted and re tallized from ether-acetone
sol.uti-on. The" 20d % imaﬂ;rr] f'eatNgr g&disan | R spectrum with '
intense catr: bonyl rptron b s at 5..70. 15 C.. . (J.-act one)..and 5. 82
(carboxylic acid)]} M crons.-and Hal yz'--for 623,38%(3 and “9..14% 15

H. (Theory: 63. 13%%2 ap0 8. 86% HNZ-TH> product ;" NpEBEAL AC;*'pr esumabl y coul d
"be one -or. nhor.e. of t, e Nsoneri.c llf " OReS depr::_c-tej be' ow.. “The proton-and 1R
spectral data ._sugge at .t he. 54 | act one- atcrafproducts. [err] 20

20 R-neo-pentyl ;" [er"r];j butyl predold nat e when rea@c ant Ais enployed in
the | actonization prgcess. .Preparaion 2 (Nosal a(S') ‘One nole (210 g) of

n- 2- oct eny| Rsbutyi C. anhydrlde (NOSA) and 1. 1.nml-e (20 g of wat er were:

" conbi ned and heat ed: at. 1%00& ef f-or about a half hour ~A: 25

quantita 23 reg drepsof Gen %E‘g W?Sed Fl ve. drops of
T e SR FUETIE | o+ vas

t hen éther and subsequent cooling .of the resulting ether solutronleaﬁ&ﬂ sO

7 heat edS o] §° gsoeropy el white solid gm 27t1HeWP1°qu| d product -';
oo T R TR e S A S
8&62

hi gk i el 4ESB2YEbbxsl tbdcla)ﬁliwatsamw 2

-fort EH[9rAY on hands at. 5. 65
and 5. 82£,Irﬁ1'b¢<xfn)n§3o lﬁh@tg:éétséﬂnél)a'ﬂtedrdnal MHA@F%%%?gnd 8.35% H, and
j udgl ng %" Q?L? n’g 0 65-m crons) is

. %'gt?%lnfag one al't "ﬂgg tog"'m rog“rlng Lactone products can-also
for m dependl an?rpon reactl on condi'ti ons. Preparation .3 (Gsalac) A half nole
(175-g) of~ zR\dc adecenyl 'succi nuqa anhydride {gSA), and 0.55 nole (.10 g) of
_water ‘were m.x %nd heated ||n ___,,__@actron flas .foo a- half hour ‘at [err].

oA

2 20

R—neo-pentyl R —t-butyl ‘
predommate when reactant A is employed in the lactomzatlon process s

s Preparatlon 2 (Nosalac) ' S
One mole (210 g) of: n-2-octenylsucc1mc anhydride: (NOSA) and 1. 1 mole (20 g_ -
. of ‘water were combined and heated: at-100°—110°C for about -a_half hour. A - . e
25 guantitative conversion to n-2-octenylsuccinic -acid occurred. 'Five dropsiof - 2§
concentrated sulfuric-acid were added to ‘the latter, and the: ‘mixture was then" -



10 Infrared anal ysis showed that conplete conversion of the anhydride
to succinic 10 acid had occurred. Wile stirring at [err], 0.5 g of
concentrated sul furic acid was added, and the reaction tenperature was
increased to 130-[err]. Heating at [err] fori:Z.5 hours conpletely converted
t he dicarboxylic acid to the desired | actone acid products. Wen the cool ed _
m xture was difluted with ether, a white 15 .solid separated from \
solution. Infrared analysis-of :the isolated solids: gevealed the 15 (f%g)
presence of-a 5- ring Iactone acid (strong bands at .67 and 5. 82 ntcrons
Cooling the L ; :

crystall tjon of hl:zft‘édefro %4 Rdies AHB6u QSS"'Cn@J B@Q&o‘i&ﬂ ﬁ& idPprRAME leSidualiye.
conbi netrntr%'/g; ht of c@kthlh&fdomsemwsﬁideametd ntb.aaﬁt EI: vvé3 ; el g:cttxglntglelag‘:nb

product was, quant i featuradean IR speet laFtrq fat 555 582 mlrct
| act one prod ct rrels? u{%&q )ﬁa?‘% ﬁ}: §Y%H5
20 and 16. 67 0 OXYJ6dine-6 wmreqsiwum%a aca 0.
Preparat | orv4 (Pibsal-ac) One. hundred. tvvent rams o poJ yi sobutenyl

(52, "o 3o 9 i BRI %?;Sﬁﬁﬁgg%ﬁ%ﬁﬁﬁﬁ st T

Two grams of. 10at er Infeared maliddshowed thaeconafesd tonversion of flie)ahhy’dﬁdwaﬁsuhﬁﬁl‘EEd t @0
refl ux tenperatur eaffld)ha edt mllhﬂum%at IBWICr é)r5eﬁd°fa S@ff" idasidwast ur e
showed that the anﬁ\ % r&zm{?y ;"rgg‘“ﬁ"ﬁ &lél o Eér"gr:énal og
The THF sol vent wafactaﬁé ot edqnmerws tlhEi @ wiied

added to the Is xt us@daepaainmrto solution. Ilnba'ed lyfsxsrof thmsohmdrselmtrevksed fhe 15
effected the 30 vrese@o«h "tsdaqsqne aRE (3 ghodhind 3 8% picrone). f?ld'gto t he
er Iraction tion
E 9%?@1 36

desired lactone acl ﬁ ‘1‘;2; aﬁﬂtgf m&g@ @ence of
strong absorption tha Sylalﬁoﬂl ode a6id produdt wasin@hitatve. A Feerystalized semplasf i | ut ed
in 200 m- of Mexangng lagigtrertodugt meltegiat hl220ndpnalyz k.50 herreonb KUt | y 20

concentrated by ro?’tﬁ’elﬁa@ér"éﬂ’?"ﬂnﬂte&y regitiren ALd%e Gt 1ﬁ[,\l%%r/rl]l angd7.32% Q.nf r ar ed

anal ysis of the lactone acid productprigafi@ib®d (Pbdaltcdi et hyl am ne featured an
35 intense absorpti onoitralnnidaﬂ tﬁerﬁﬂgmms:ottpwns@&uenyn cnhmehmedcmm '

stretching). repa avg|asapon ?ﬁ%tﬂﬂ efd 912!9) in of
pol yi so'_but_en suc xlﬁré’ l&ﬁ" )OFQ;' AR cat |2§)n
fgllyodon

nunber (Sap. No. tfixXtre siogedommw\me @hihydAdet w ddded to theosaaaﬂahtlat ed
sul furi.c. acid wereamlmt'éht TR soa/bnﬁytast)meéeffhodjtml cftcofjcentrited snrﬁlﬁrlteac@dvawo

anal ysi s i ndljgat edagdqgrg’ £ gé"f;ﬁ'e‘lgyl%ﬂg ‘trlt A erange ac‘ nverégd
to the desired | acifpredand %yst ﬁgg}g,ag@s §9rpt|
bands at 5.63 to 5m8>ﬂorm cr ons The reactron pr oduct was. treat ed ‘Wi th 0.02

mol e of NaOH (di ssoltv flmﬁg of hexqne da@WéFer"G'tho?é’Q ated-at
ferr] _for four holS i e g}r@f i o
treated with an exm&iﬁe it By amSGtEmnc t&nesdaﬂibﬂﬂ achiag)e - car bony1
absorption at 5.65 mcr ons -~ Pr eparat#r%ag aadg) Ani‘de) Twenty-ei ght

grams of the |actone Aemdurawdrugto PhEEDE ylsdau hy® BibinicaftiydAdd (VBW aboht N- hexyl
but yr ol act one al hsﬁi’wﬂﬂm\'lmﬁ om@aeottmmﬂmwawmh @m)e&geSmmefanS@gof

gaseous anmoni®a at ), fer al H'eth fnp}ﬁ‘{?e °Co‘F‘E’ g‘l’ved MY

O ene. oA Lm.dﬁ“‘“"h i e B e

precipi-tated. The d:rS&d ran:iua‘he &Eu salteati:d.d%qth Ge02r holeSdfANOH an | R

t th d l%intfd@ni)mme& |
62, 75% C \M9 z‘é%om gﬁ ngy',pgr}gm bycgnq’gm adre 5?9 Wﬁ saréfa ‘{‘gﬁﬁg’f“ég 63. 45%

C, 9.31%H and 6. 18% N. Prepar at n X
55 A mirxture conprisi-fge, ﬁ %%ﬁgﬁa 1%9%”? xg th a
saponi fication nuntiraiinlyo'im-gr&i;r’éilbgp4 cfon ‘ée {el »ﬂﬁrz{??%f o 0%
aqueous sol utilon) sasebupanimanig @t lﬁo‘mfo?/a‘tmﬁt tomrhomtﬂtabenhﬂutaﬁ dllssobledimllﬂt was 50 .
heated With stirri ne and fi ered Upon cooling the solution, a solid product precipitated. The .

: d product (15 g) melted at 117—119°C., showed an IR spectrum with dominant

bands at 5.65 and 6.0 microns and analyzed for 62.75% C, 9.29% H and 6. 18"/ N.
Theory for the lactone amide requlres 63.40%, C,. 9. 31‘7 H and 6.18%, N.

55 Preparatwn 7 (Hydroxy Plbsalac) _ 55
. A mixture comprlsmg 0.32 mole (410 g) of PIBSA (MW about 960) w1th a
saponification number of 83, 0.32 mole (36.3 g) hydrogen peroxide (30% aqueous,
solution) and 0.4 g (0.1 wt.% of concentrated sulfuric acid was heated with stirring
at about -120°C. for approximately five hours. Infrared .analysis showed the
60 . presence of carbonyl bands ascribable to lactone acid. Thc product was dtluted- 60
: with an equal volume of neutral oil. o -




at about [err] for approximately five hours. Infrared analysis showed the
60 presence of carbonyl bands ascri bable to |actone acid. The product
~was. djiluted 60 with an equal volune of neutral oil. 8

1,592, 766 ' 8 Exanple I (Dbsalac .
--.;;;azol ine) Eleven grams (0.045 nole) of Dibsalac described in. Preparati. .on

S ~dissolved in 20 ml of xylene and 4.65 g (0.048 nole) of 2 - amno - 2

* hour 88l Sl
- rot oevapor at.i. on

- 5.68 and

hyI - 1 - propanol was added dropwi se. The reaction m xture:was heat ed
t flux in a flask equr pped with a Dean-'St arknoi sture trap. After.16™
ater were . 15592368 ect ed and the XyI ene was gl'E,‘ITDVEd by
Vacuu Sdtd PEhi TNE T&s1aue artoroeu-a-col or Les
liquid b.p.: [Etmhjr&ns?(mmg ﬁeég%gﬂﬁgé‘? Aok, SLadual |y
crystalli zdzatemd natz e enerud%SyﬂI(Ek {nblaeemr.' 0 é.w.g.le_ gn i nfrar ed
spectg um V‘EF ﬁpmzlﬁmd\mbemr ¢iluk ora finalnds - at aB‘&ut 10

__ .- %?;ﬂ% éé%é %&% m%dfs %(‘)’YFW hydr509en
| feaﬁf/? grst %«?’%@ l@a’gﬁmd B i téll‘ dgazol | nGJ-[err])

,t Ir , T4 dlline Ife 106% ox en

_ §§§$ ? ng dt%@ﬂlﬁ ‘_c_&ggna%?stgﬁ%g}?nds at‘ahout Yo

- tkbparanll g, 500 260 d'h‘*ileory for the_lactone ox: /.._y (Cob, ,é?(% Di balfal ac (0 05
mol e, 11. 4ewrcd&m¢mﬂmbnm Dhpdragens 4,998, tr&g%dgaad- A0 g) of tris- -
(hydroxymﬁ‘?ﬁ?ﬁﬁd s—““%%maﬁ@w([err]) were added to 25 - of xylenein a
..reactor equipped with a Dean-Stark noi 'sture . trap. The m xture was refluxed
until ca. 1.6 'm., of vvater g(ere col lected i'n-the m)lsturetrap : .
(appr oxi mat el y 20 ' @rrs) bnt:g Qd, analysi's indicated conpl ete
conversion to-lactone oxaQUICHme CZO pr uct’_ Upon cooling to room -
terrperature the clear s 99 i Qudy and white solid separat ed
from sol ution. The sol i d pc uc---2vvas fllteaed ‘of f; - washed several ti rres

‘Wi th ether, and dried. Thellfirst crop weighed 6.0 grans and: nel t-ed at -

82- 88C. Recrystal | ization ©rom xyl ene gave a white solid which nelted: at

. 97- 25 ~ [Remeg-penavld featured an-l R spectrum wth prominent |actone.;

car bonyl and 25 .oxazoli‘né (C-N) absorpti-on bands at 5.66 and 6.0

m cridns. The recrystal i Eeaimﬁe)i [Dibaalaé PZLlifeyr 59. 87% C, 8. 46% Hsand 4526%

- - N. Theor : Ee( olg §1 ﬁthrrbnélm%mvarhynirlamﬂ o(qseﬁote]oszr equi res 60.15%
ERCNE 89% N g¥ . Z& ﬁo quip .__d'=Mn-§?§PMure rap. The mlxtso%l ohe fol | ow ng
- .structure: retﬁﬁed until ca. 1.6 ml of water were collected in the moxsture rap roxil rl ?;] ST
30 BRanpl & Wuididsthmed, anmsdidiess ks comans | hﬁ%c.s;h, B 5 6%0g)
. descri bed quf araj‘i? ! % 1?‘ I@r qlpt@n camfe cﬁethndere added to 10
- m of xyl ga,%mp_ il f’aﬁ'& % téf gandm lLvent was |
- ostri ped @2-£8820d R'e tmmﬁwﬁomvaﬁe ﬁa&, ,c Relidd gt . hours}:
“ the cal stmtrzlanwh 'ﬁi‘m1md|latctcma @fboetrlhard to tzbe benzene

" 35 sol ot Qﬁg@&i@ﬂs £ ﬂto.ﬂ??r@ -

ffgﬁ;td‘lﬁeﬂe?hdsol ution. The IR

spectrum @ém;ﬂj,arasa r,, ir pyz ,-e[,ﬂ 6601 ic |actone N
- car bonyl armu@mzbbrrmes yth mmptng@ﬁuc'bmds "at’ 5. 6 and .0 microns, “and
. anal yzed for 61. 57%C 8 38%H and 4.69% N Theory for the adduct ([err])
requires 61.32%C; 40 . - 8. 69%H and 4.47%N° " 0 0 _
40 - LR -/C i3 .
L fc-cnz c - c“{ /CH2°“ S
: N ,CH- CHz A CH20H o | : -
-
0 -

R_=.ne'o-.p:er:1_ty[ o

Example 3 (Nosalac Oxazollne) - I
Nosalac amide (0 025: mole, 567 g) described in Preparatlon 6 and 0 025' '
- mole (3.0 g) of THAM: were added to 10 ml of xylene and the mixture was refluxed
_ overnight. The solvent was stripped off-and the mixture was heated to 200° for two
35_ hours, then cooled and: dlssolved in benzene. The addition of ether to the benzene 35
solution caused the gradual precipitation of solid from solution. The IR ‘spectrum:
of the “solid, m.p. 108—109°C.; featured ‘characteristic lactone carbonyland ~ -
_ gxaszglsl‘n/e I(_IC—I:Ii) 2.1;59?’/1'?;&0:‘11‘ llalands ?t 5. 6}? ancciid6 .0 mg:rcla_?s,amd analyzed for 61. 57% -
: an eory for the a uct N) r : SR
40 869/ H and 4479 N. v (CroH0MN) requires 61.32% €, 40 !



9 1,592, 766

9 Exanple 4 (GCsal ac Oxazoline) Two tenths nole (73.6 g) of Osal ac descri bed
in Preparation 3 and 0.2 mole (24.2 g) of tris-hydroxynethyl am nonethane
(THAM were added to 100 ml of xylene cont@néd i'n“a reactor equipped wth
a Dean-Stark noisture trap. The 5 m xture was refluxed until 5 m of
wat er were col] ected (about three hours) and.the 5 xyl ene sol vent was
then renoved by rotoevaporation. The.product was: d-'-_g;l_;ajte in ether and two
Ccrops armuntlng to 71 g were isolated by filtrati 6n. The product nelted att*--
121- [erru‘(\;nopfeatured an .l R.spectrum. \M L8P23p6 i nent | actane cachooyls Aod
oxazol i ne N) - absor pt i-on: bands. Eé,pag;% osﬁgabyagag,e§homd 10° 66, 86% -
C, 10.61%:.H, 3. 45% N amgo leatt 1616(73.6 gR ol Qsa aoﬂest:hmdﬁﬁﬂtnhﬁammmd%molto '
([err]) régtired: 66(86%)©ftrib@ymmthYBar@9@m¢ﬂlag% add 0micp
aa&vrm b

(Pi bsal ac O<az§| i ne%?ﬁx%ﬂﬁgaméﬁagm q‘wp

Preparation ’4 nd 6 e&w -
(THAM were’ “added. t ethbDandl twoferdd amountlngtas ahy ami yTﬁlﬁ thﬂTKft!'e gt_orl_usrted

m xture was gradual mgltedat & —tlé” “ff—‘hé“ 15?559 it Fagone | \ ot
was then boile offlﬂyIr ? S1o e «{ﬁﬁ‘f}y d%? °“‘°“§9£L 'rﬁgﬂ% andjg
uﬁdilzss"/,]mxane of ] tered

kept there for abouq C; iyrmqu 66’&",54 110,449 H, BLO9%
and LOt o]evapora.t ed at [err for four hoursﬁ; id di | ed wi th -an equal

wei ght of neutral oil. Jhe: |nf ar (o t

prom nent . 20 Iactoqgo x;:ﬂ% sa.%f eﬂg%:%eﬁgg%gqa% 5:63
and 6.0 nicrong. Thaetil arbﬁehnmm«mame (e,ﬁxead) :mxuurg wsrgmm@llyd:ehtydra)mlvnmmer af

43. 1 d | d f oeactanB9 %
ket S el i e

0.56% 25 L filtered and rotoevaporat withegn: equal
25 The Pi bsal ago pr epea’ﬁd of meuﬁakaqukaﬂ'ae nndnama saq:vd‘u@ Qt'thtbble }ééaaﬂ PTGF“"FF‘] S- -

(hydr oxyl net hyl ) am for
about fgur hour s. ﬁ? l) ﬁmwes o@f ﬂetex’fnh %iam
tigous Cfrati

r ot oevapor at ed at [earq dﬁUﬁlthl‘ththc'Ehé wae 0i56ne was d| 1 ut ed |n an equal
wei ght 30 25 Of neutral oil (S 15QNe 5I(ﬂb§ﬂél(y,§m§mg,f the product showegs’
strong absorption bandshe ¥bsalac @E:eamd ﬁ-eﬁhrﬂionrbmad a)slcmolcatilz.o #)oofl @ist one
and oxazol i ne funct |(bm¢mytn5pthy¥k e@aneé‘v"ﬁé?d'etemm lE F%ﬁﬂ&‘rﬂfm

| act one oxazol i ne prd%tﬂoiefv rafbgart%do "q.dﬁ)lm t}“&g e | eqital d and

0. 56 basic nitgpgen bkfuc dh ﬁaidueﬁgws& BtigiBaadd or.i 3o
aci d. The hydroxyl ruwhssandcﬁto thhmndasbmliabldt nmtnd (c&4301in@ Sunctionalityj Ajalysess

det er mi ned accordin eY Maghg yis lact line product contalned063/ nﬁ arrpl e
7_(Hydr oxy- pi bsal aﬁ%g@ E‘iﬂe ?ﬁﬂ%ﬁ% £HSHE A rodett (s

mol e, 130 g of 350% aul), fbﬁﬁihb oﬂdfhgl?dimsam am?warsd 20. 05 nol e. (6. 05 g)35
of THAM were m xed and heated to&éﬁﬂ& %gm%ogig;ﬂafc%ﬁggrs The product

was diluted in 100 M e aysRexy’Pk Smolé;QBﬂWSO%hﬁﬂd&gﬂbedm :
r ot oevaporati on. Thel’rebal'ambedapdo}dimble(ﬂﬁ%)afTH AMF were mrxediam V%mltﬂ %%ect rum
at

with lactone cagbonyf P"a'h?ﬂ %‘Nﬁ 6.0
m crons: Conparﬁgt i V% %&&o el Sﬁ;ﬁl mﬂgi)% %ﬁn 40

Fifteen grans: of thesqar:ﬁidauﬁst of Exarrp 5 and gram of THAM vvere

e

conbi ned and heated at.[err] for X afa d spectrum of the
reaction m xt urg was V'ﬁﬁe‘éﬁ'&&ﬁ\s ‘f ;}%npgpmgm;eol | Neys
react ant combined and heated at. 195°C for six hours The mfrared spectrum of the reaction

mixture was virtually. identical ‘to that of the Pibsalac ~Oxazoline reactant
indicating that the lactone oxazoline was resistant to further aminolysis by THAM.
By way of -contrast, treatment of polybutenyl succinic anhydride/mono-THAM :

50 ester (formed by reacting polybutenyl succinic anhydride with one mole of THAM 50-
at 170° for several hours) with THAM under similar conditions converted the '
mono-oxazollne ester completely. to the blsoxazolme product in less than an hour.

' ' Comparatnve Test2 * -
o o Thermal Stability of Pibsalac Oxazohne _

55 , Heatmg the product of Example 5 at 200°C. for about 20 hours caused no 55
‘observable changes in its infrared spectrum. Under similar thermolysis conditions, '
polybutenyl-bis-oxazoline (prepared from polybutenyl succinic anhydride and 2
moles of THAM at 180° for 2 hours) showed distinct changes in its infrared
spectrum. Heating caused the dominant absorption band at 6.0 microns (C—N

60 stretchmg) (charactenstlc of oxazolines) to gradually diminish and become less 60
intense than the imide-type absorption band (at about.5.85 microns) which '
eventually dominated the spectrum of the thermalized material after 20 hours.



i ndi cating that the | actone oxazoline was resistant to further am nolysis
by THAM By way of contrast, treatnent of polybutenyl succinic

anhydri de/ mono- THAM 50 ester (formed by reacting polybutenyl succinic

anhydride with one nole of THAM 50 at [err] for several hours) wth THAM
der simlar conditions converted the nobno-oxazoline ester conpletely to

' b| soxazol ine product in {ess than an hour. Conparative Test .2 Ther nal
Wﬂ li'ty of Pibsalac Oxazoline 55 . Heating the product of Exanpl e 5
d err] for about 20 hours caused no 55 observable changes in its.
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di m ni'sh - RBflcalife GiNBispepsant adeﬁnvesntense e |m e type absorptl n- band

(at about 5, HE mediv %thh udge ‘}m a& s as¥edt r um o t_h_e )
e e :fs:sz"dnz;s%:;::@ b

1, 59, 766short trips only, thereby causing: a-buildup of a high concentra &xsrgae e 8- [ udge
| nhi bi ti opre&mm nB at e psed Wmalqmd@dly@trefmﬁd Basemirieeal Blbamnsvm ot her

di sper sangih |VESF < | Bench -( SI'B) Test
whi ch haSiﬂEé it ‘E f%&f%fﬂ %’e i3 90 n agc?%‘esgl ﬁ“g;@aﬁﬁgss i ons to be an
exce | ent cragkehse! aotlowssnsmregntehalsm SpEI‘SJ ng power of - I ubr| cats ng- oi }

di spersant_ &thdShidgenhibitien Bene 'Eﬂﬂrﬁls- ugier inghe: fPWg‘"EB.'E} ;“ ﬁl bi ti on Beneh
Test was g‘oﬁ% ﬁﬁ%‘f“ﬁeﬁﬂm‘; _ | ﬂsé%éif ﬁ st qhseE &Y on havi ng an
origi-nat %H%ﬁﬁgﬂgﬁﬁtﬁ i 8ecandbd fpbiy (R inkohibld shidga partiolds bﬁ&ﬂyused ima

t axi2eab t.%atramSDut dHowearnr b«nemsrda nf @rl sm) containg, mlrsplubm ngenl y, 2 her eby
causi ng aPTBEHrIoRy ‘l’_f' 3??'& oA osﬁ?étﬂ?ud ik l@gdﬂ: ro r“ecursors The oi |
‘that vas SRR e m 6o p et i ng: oil,

Vi ScOosSi t Yused Iatiex smaln‘aﬁ@nersuc}aas muro poil. ntweﬂﬁ persem.ndm an, amule 'zinc._

di Ryl dllnme(b eamtic iny3d whv s/tésted N RIS O @!ep'éd no23| udge
RO R
refilli ngbai e.&éms dtheri-"ce i E6r30 AbodOIDOORS. Any Nt er val s. -

15 The S| dmbgstSbMewblwxﬂhatBe'mmhmmaI@e“ efl frar @epihb- Gegar legl owi ng.nenner.
The 38fore§‘asEP° “and, %ﬂ yw‘i&ﬁi’gﬁﬁe g%é"’ Fe .ol or »is freed
of sl Udgesgﬂaaslﬁtﬁ@il{aﬂgddgbéﬁgo teElOMrml raik Qdﬂet inf de}S'ﬂ#,” ties (gs). The
r esul t i ngthe keside didivapliphing GoTie pmltnat mpbrted)aslmlllngratrhefshwgemﬂ@d fromthe

i nsol ubl egre: U?%%mea dtflﬁ@{';t,_ .‘r%@“aslva rsa o;';:quomev . the
supsPnat it e ek it adoe i "ildgcur sord uhi ch on
heating ufx @nﬁ@.ﬂ lindD EdE0%)| sepBCkuléndddiin. meeat sdl\it ldbesairodl t 0. form
addi ti onaﬂareﬁ 1iatddrdm|(hlbhsethd gfugiog.of - Sl&{%“% e°f§gh§f5| ud e(}él nhibiting - -
properties qés“t % l? & hﬁézi adi nggto
port"lsons gﬁfmhf?&al %}%resenel 2R ngu t% iﬁrm% b EFAIGYAs AS Ogg 1.0 ‘or
1.5 wei ghﬁreﬁmédtbﬁt'eacm éfnl_ aolei o eteﬁfethylene |pngmauie gnt’n b&moﬂp_s off -t he particul ar

addi tive btl.vl @éﬁ@dlﬂlc?ebﬂ‘%ﬁ%l@ag tapﬁ’%@ﬁrﬁ[ Cf,ls le%sted-is pl aced

ining nt- for 446 hours in

in gsstaiff 7%/
t he presemAﬁlf.;pw In- 50 Aeral b eathgaﬁll MYis RI SAmiBA gidhivai ni ng t he of |
being tescqadentlstecanalb'vd abautdl %eltrom 'olcfl éhlatftbﬁ actige jgfediedts at . about 39, 000

> M ~Pm ‘gffont ct {%{gﬁ%d&? Al o g“g:vgi v@aﬁs(ﬁls eparated from

~the @i | byonff 1h% ?drﬁ@iblslbk peeplired ul | y 5wash| ng t he

sl udge dEihQRt:eram 11& ﬂetehmgf of G&rman Serial DOS 2512201°in_the Sludge - _
Inhibition Bench Test “The bis-o0xazoliné deslgnated PIBSA/Bis-THAM dispersant- ;

0._

‘was preparéd  via-the tton’ of 2.:molar. proportions of tris<(hydroxymethyl) .
aminomethane with polylsobutenylsuccmm anhyd_n_de according to the procedure, L
55 . stoichiometry and reaction conditions specified in the above patent’ apphcatlon - 55 .-
: The test .results are glven in the table below. . -
TABLE o
_ ' Sludge D1Spersancy Test Results o R A
T . Milligrams SIudge/lOg oilat 7T
60 LCLo o Additive T ‘VN 05wty 100wty 15wy, o L 60 o o
: ‘of Example5 * - 069 770 - 437 0.0 S
- Blank 7. - 100 - 100 100~ e
T PIBSA/BlsTHAM 10 - 7610 40T 0.56 L
- PIBSA/TEPA = - 12 118 -3.44 - 222



pentane to renove all remaining oil fromthe sludge. Then the weight of the

new sol id sludge that has been formed |n t he test inmlligranms, is

det erm ned hi n The results are reported

as mlligranms. of sludge per 10 grans of oi | ,# thus measuring differences as
small as 1 part per 10,000. The | ess new 35 sl udge forned the. nore N
effective is the additive as a sludge dispersant. In other 35 words, if 94;5;
the additive is effective, it wll hQ|d at least a portion of the new

sl udge that for
it does ] =¥=r=T=T3 —
descri bed it t he d| 'SIEthlaﬁﬁﬁﬁ th&C’IabIEﬁllusﬁ'fitei e du&cdndmedmpﬁmt mmtylef the

addi tives of the re%lme Aroduets Qfdhe n@dmmrﬁhwtth@ krowp eqogimegcighoner
of a 40 Cemer ci al H‘i’%ﬁ?&é‘x :fgyj%n QE" sEtE @i%’%h-ﬂizl% is buI@l%d Ellr%%li‘/ TEPA
pl t& uEt

t
was prepared by -r eﬁﬁhbé?nﬂs *:J( 0Rdteh 3V
nol es of poLyl sobut gl samuleos mmbﬁ eladtbtx nSsaboilkio, 5 eqmannéd"/fam)m

pol yi sobut yene of 8 ntito %ﬁg E gﬂem gs per

B1B5AY TEPA i Sper sal LY ttz;‘:aﬁtﬁ SR fﬂ:%%suti’% g A s

concentrate contal ni ng about 50 .wei ght percent 45 PI BSATEPA in 50 %

m neral | ubri cgating oil. This PI.BSA TEPA: addi ti ve conggltifyat e anal yzed 10

about 1.8% ni.trogen, i ndi caEkamplé hat Dtshesanamdede | n@ommerwc i

Pl BSA/ TEPA per se, cont ai ned gbout 3: 6% en.’ I'm adi tion, the
c -an ydr|

5 on heat| ng arfd oxi dat i on,

Iy suSpended in the oil

alalliVa ala a¥a --'-"

| act one- oxazol-i ne product of the pr ‘i on was goal so 50

conpar ed with polyisobutenyl sucm ni- - bi s- oxazol i ne materi al
prepared . 50 |,|3 accordance with the t eachgxagp le@f German Serial DOS 2512203%s
in the Sludge Inhibition Bench Test(ThﬁFers olsal&meadmb) ne deS| nated

Pl BSA/ Bi-s- THAM di. sper sﬁm-tqnﬂ's ﬂtste egaiy sp r i 0 S50l Stg’gbg d%gﬁt’hfg
proportions of tri S tné 9 :vmlgm '()ether refluxed ra.nd HCl
pol yi sobut enylgucci Bv&utﬁﬁ drrtedeTlianﬁnf Wik iefhuied %rmbea hkfues Lﬁx%n cooling 20

stoichionetry and r etzld% paparated feint sobution.sHecolid erddyct faatyeedadnoipfraned speqtrum
appl i cation.— 55 Th%It %fg’t‘" éﬁf?%ﬁ%gagfv%m gg vl aboy cg? Jn%
Sl udge Di spersancy \ﬁfes 3°/a¢ 1% 5% H

Addi tive 25 QM{:Saneql%Gm(z% 1. OOtvvttolA) L.owWw% T
wurther refjuxing atant liquid gaye Te cropso pro uct wi
%a(r)rp le 510_ 0 0. G?qum@ qu_ &%ﬁt &f Oﬁ_&? l};ggi‘: wireduanﬁz‘%mf T@i proposed itnic}ure
0. 56 PI BSA/ TEPA _ , ©o2.22 11
1,592, 766 . f ' 112 The data of th| s Tabl e
il Iustrat es the outstand| ng dl sped sani actl vilty of 6he addi tive products of.
t he i nventi on when corrpared Wit k Um‘FéK (a'f |spersant referred to
as Pl BSA- TEPA. . The oxi dation. re |sat\@nce isillu ate®=By a test in which
air is bubbled through5 OFSibri dant sanpl: esTm&u ntgl ned .at _about [err]
over a 48-hour, period. Each: 309c—5€§|2am sanpleCHg o Hied by st'‘he addi ti.on
of about 5.5 vol unme percent (50‘%@2 ) dlspersant t_o_.’: asure-its. respectlve
effect in reducing: thlckenl ng. Tvent.y parts per . m 1 y¥oh of lron ,
acetyl acetonate is -added t-o each talpl e at' the: ‘be b5' i ng and agal n.at the
end of ‘24 hours. At thq{edtq_lof ‘the test. the result WEr e- as follows 10 .
Vi scosity. R 0) Exarrpl e DI sper sant’ Added - “Poi ses

@[err]

60 af

30 : Thxo-bts-Osalac (0 05. mole, 38 4 g) as prepared above and THAM (0 1 mole : 30
12, l g) were added to xylene (200 ml) in a reactor fitted with a moisture trap. The
. mixture was refluxed until about 3 ml of water were collected in the moisture trap
(three. hours) The hazy xylene solution was filtered, and diluted with acetone to the
cloud point. The solids that separated from solut:on were recovered by filtration. o
35 ".Four crops amounting to 47.5 g were collected.: The solid product, m.p. 171— 35
175°C featured an IR. spectrum with prominent absorption bands at 5.63 and 6.0
microns, and analyzed for 64.95%, C, 9.07% H, 3.03% N and 2.92% S. Theory for the
thio-bis-lactone oxazoline (C;,Hy,N,0,¢S) requires 66.63%, C, 9. 89°n H 3.00% N
and 3 42°/ S. A plaumble structure is s own, below -



none 46 2 Exanple 5 additive 68 3
Pl BSA- TEPA 80 15 Exanpl e
9 15 (Thi o- bi s-osal ac Q<azol [ ne)

Two-t ent hs nol e (73.6 g) of octadecenyl

succinic aci d was dissotved 4;9—500

Crefl uxi ng t-ih

ether and a tenth nole (10.3 g) of [err] was ‘added dropwi se to the

-J&d ether solution at about [err]. The addition was exothermc (ether
WU ed) and HC1 20 ~evolution. occurred. The mi-xture was refbtuxed for
[ & hours Upon cooling 20 solids separ ated from sol ution. The solid

prod"' uredan-inf. rared: SpeckI9nsen t h prom nent . Iactone and_.car boxylic
©acid carbonyl absorpt1 ons “at 62. and 5. 8Z M CTroms—retttd=ai—io8: [er
and anal yzed for. 69..01% C, £17%H 4.37% S and 16. 74%0 Theory f he
i actone aci: d ([e--r : -r-eq-ur r 68..88% C /fb‘z%%H 25 4, 18% S an@ﬁ 69%
0 CH-C 2 N- C 25 Further

0.
nat ant |h¢_qu gﬁ‘éﬁe F'z%re crops of product with a-
50 __.g Thécgm eld quantrtatlve The. proposed.,-

=pl.s-Osa c is. |IIustrated below. - [err]- 30

4.9)-as prepar ed above and THAM (0.1 nol e,

--.conbi ned melgh
struct ur e :for - thi-o= bis
-Thi o-bi s- Osal ac (O. 05 nol e;’
30 12.1 @) were added to x@ﬂ:eﬁﬂz(zoﬂ)—ﬁh) in a-reactor fitted with a
noi sture. trap. The mxture &Fﬂg@e eHgQH about 3 ni of water were
- collected in the noisture tn@vp ( a_, The hazy xylene sol ution was
" filtered; and diluted with atetone. to the ud point. The solids that:
separ at ed fronR=s@>|_‘ms i on were?recovered by filtration. 35 Four crops
anounting to 47.5 g were collected. The solid product, 'mp. 171- 35 [err]
featured an,|R: spectrumvvlth prom-nent ‘absorption bands at 5.63 and 6.0,
“mcrons, and ‘anal. yzed. for. 64. 95 g,p 9 O?%H . .3.03% N and 2.92%S.- Theory
“for the thio-bis-|actone. mea-@ismﬂﬁalzc{eid’z];ﬂne equires 66.63%C, 9. 89%

tel
3-00% N an AP 51010 h‘:%,t“;%:lzrssrra;° $°ﬂhm B
were dissolved. i m 400 ml- of ¢ lor form and O ' )
(Thi o- bi s-@bdn@ltratheﬁtﬁbﬂ@blu E’ﬁi%ﬂ? f’ buteny' SUCC' nic
acid (MV 3 8 acidoyyre o e rpvedaof at A haV| ng a:.
sapqoi f i C3bdetipm WaET 8 an infradda0 of: :

b Wesie tolt)he stlrred

chl or of or rroramé/QumE

o

.' ' 'lgh I)ds

sol uti on. rreveelfedam iadstmemamouylebam/ m@ﬁﬁmm ot sul furic acid
A qnole, 26. )adimé edarbdvet h‘HArM&mzr,gomeat ed at about

*Ple@t-léﬁl‘é)chnan infrared 10

. .owere. adde QE% @‘
Lo ovenss ettt R 2o S
spect rum ‘absbtpt:en bandgatalssaidﬁde%d ) ﬁe) d.r :‘ﬁ skawsd regildn and |
~anal yzed (0¥ #igranalyssd JordhadbuN. ‘and O. 0900 %o chl ori ne.. PRYSect rum of tHe
di et hyl am ne-treated. product " """eal ed a strong: Iactone car bonyl band at:
. 5.63. m crons Thi. 0- bi s- Pi bglg}oa 1bmg anﬁfn 26. 3 g) as: prepared above, ' THAM

- -(0.8% gramﬂooonom)@fmnsxrww 2B6R D8 AHIC 26 g, of neutral
..oil" (S-15 solved in. 10§, té'dtetrzhy efurin t'HiF)ahﬂufp g?‘gg"?rqg%‘m -The IR -

nol
~ spectrum @%f’%ﬂ mie aﬁf@:m “’;{ee tedy THEoselition tat Bbawb (I acone) and
othe ma):tum lemﬁe"rStureT @b emﬁtgo oh t@ﬁﬂoﬂ% yzed for.0.54%

'6.0£0xaz
5. stirred at room t
N, 2 m temperature for an hour, and then 1.0 g of water was a
-mixture was heated at reflux for 2 hours. The THF was stripped off an?idt?g ?ggdﬂg %
dissolved in 200 ml of hexane. The hexane solution was washed twice with 100 ml of
}leitter, dried, and rotoevaporated at 80°C for 4 hours. The concentrate featured an
spectrum with strong lactone absorption bands at 5.6—5.71 microns 1nd1catmg a
mixture .of 5- and 6-ring lactones, and -analyzed.for 1 92/ sulfur.
_ Twenty-srx grams of the sulfo Pibsalac were dissolved in 26 g of neutral oil, and
corn,bmed ‘with 5 grams of THAM, and 0.01. g-of ZnAc,. The mixture was heated to
. 180°C for about 4 hours, diluted in hexane, filtered and rotoevaporated at 80°C for
2 hours. Infrared analysis of. the product showed the _presence of lactone and

30
30

35 oxazolme functionality.

' WHAT WE CLAIM IS —
1LA lactone 'oxazoline reaction

35

product when obtamed b heatm to eth
a temperature in the ° range of 100—240°C a substantially eqtlhmolar irgnlx'tq’ureeorfaa:
hydrocarbon-substituted lactone carboxylic acid material and a 2 ,2-disubstituted-2-
amino-1-alkanol having 1 to 3 hydroxy groups per molecule and ‘containing a total -
of 4 to 8 carbon atoms per molecule, the reaction mixture _being heated for such
period of time until infrared’ absorption for oxazoline 1s maxlmal indicatin,
completion of the oxazoline reaction. - B~
2. A reaction product according to claim 1 wherein. said ac1d matenal is an

- 45 ' actd amide or ester and said ammo-alkanol has the formula

45



Exanpl-e 11 Sul for Pibsal ac % ~Seventy grans (0.05 nol e)
of PIBSA (MW about . 960 with A 20 83) were dissolved |n
100 m of tetrahydrofuran (T iﬂﬁuﬂ”ﬂm g) of“chlorosul fonic acid» " —___
-wer e added dropwi se to the str H n at about [err]. The

addi tiop was.exothermic and external* ctbolsng S necessary to maintain the.
reacgti;dn tefiperjature at about [err]. After addition the reaction mxture .

was 25 _ irred at roomtemperature for an hour, and then 1.0 g of )
water was a and the 25 mixture was heated at reflux for 2 hours. The

THF was -stri ppgé_g.f_f__a.n.d__t_h,g_;_e_g_due dissal LIR.766 200 n1 of hexane. The 12 ‘
hexane sol uti on was washed twice with 0 nm of water, dried, and

rot oevaporated at [err] for 4 hours. Tt concentrat@., bﬁatured an IR

spectrumwi th strong | actone absorpti Pgng_f? 6-25. 71 ni crons ¢
I ndi cating a 30 m xture of 5- angl 6{rT Mg Wﬁ and anal yzed for )
1.92% sul fur. 30 Twenty-si RGgrGtrs of‘ot— sul fo Pi bsal ac were <

di ssolved in 26 g of neutral oil, and ﬂUﬁbr ned vvrth 5 grans of THAM and
0.01 g of [err]. The m xture was heat%d to [err] for about 4 hours, diluted
I n hexane, filtered and rotoevapor at ed, [erfrrb 2 hours Infrared

anal ysis of the product showed the er s é;? gHand 35

oxazoline functionality. 0 CH-C N—c

35 WHAT WE CLAIMIS:- 1. A | actone oxaédl I ne react\CbilObr oduct when obt ai ned
by heating together at a tenperature i the range of 100-[err] a
substantial ly equi nol ar Ri=gisHge of a hydrocarbon-substituted | actone
carboxylic acid material and a 2, 2-di substituted-2- 40 am no- 1-al kanol
having 1 to 3 hydroxy groups per nolecule and containing a total 40 of. 4
to 8 carbon atons per nol ecule, the reactrlimmpieﬂﬂure ber ng heat ed for such

period of time until in
i ndicating conpd eti otbrgg\gﬁ)ﬁg'aﬁﬁ Qjoobﬁeplh sgkiue Efcc lccitﬁa%?‘ﬂu éucﬁﬂ’ 5
accordi ng to cl ai m 1wefealissolvedsiai400 axtbdctrm-bmma d 0.95 mole45.3 g) of S(apwds adam de
or ester and said anflfﬁ@ \95; rng T%quﬂuamg the mixture overnight, twogirops of] 2
uric¢ acid were added, the SO

1,592, 766 about 100°C ovemxght The prviir:xtét hg%%{ﬂgﬁsé%}fét%um eaft_f;;}

(Thi o-bi s- Pi.bsabh ac Oxgeemphm with sthsig fitrish Be@ aB&Ci ni C10
acid (MW about 960) 31;169% %gﬁ “g‘f g Ryspécsrugs oth Wreamingryeaged
saponi ficati on nunbe

chl orof orm and 0. 05 JZM) cg%% °$ %5 opﬁitfge M?‘é ngrﬁj red

sol ution. AftedSref| beatedg otlIEQPCnfoxmbnm mmhours Rt spect: drmwthefprmubtfshbwﬁ -aci dis
wer e added, the sol vggfwnals %;ﬂratggé(gagglg molwrwaroes Raedibgedprodyplout
[err] overnight. The Apalyzed 1% B bsal ac) featured an infrared 10
spectrumwi th strong absorption bands | n tEtxernﬁemS 8 m cron regi on and
anal yzed 10 f% 1. 69% sul fur an % {Ribsalag Oxazokine spect r um of

a

t e
di et hyl ani ne-t feat edg g %{‘{g?{ ﬁﬁﬁlﬁl IP?%Q%&%?’ ﬁ
5.63 mcrons. Thio-bg asld( dea! dop stﬂ'&d npa.,ae But THAM

(0.02 nole, 2.42), apdCOTKthdditiof was axcthernr¢ @idextamabcoalirgonhs heceBbrygo mhintamut r al

oi | (S 150N) apd 15 the rea eRagur ut%é‘r’C tad wn gastio E‘“‘F ,
ol (S g or oSSR S Lt e >

6.0 (oxazoline) mecr mskslveJ inQ0Ghn| dfthexan§ Mhe hidkhne(solltiorbwas . \?s yezwich 100 fnl 6X. 54%
N. water, dried, and rotoevaporated at 80°C for 4 hours. T concentrate featured an
IR spectrum with strong lactone absorption bands at 5.6—5.71 microns indicating a

30 mixture of 5- and 6-ring lactones, and analyzed for 1.92% sulfur. 30
Twenty-six grams of the sulfo Pibsalac were dissolved in 26 g of neutral oil, and
combined with 5 grams of THAM, and 0.01 g of ZnAc,. The mixture was heated to
180°C for about 4 hours, diluted in hexane, filtered and rotoevaporated at 80°C for
i 2 hours. Infrared analysis of the product showed the presence of lactone and
35 oxazoline functionality. 35

WHAT WE CLAIM IS:— _
1. A lactone oxazoline reaction product when obtained by heating together at
a temperature in the range of 100—240°C a substantially equimolar mixture of a
hydrocarbon-substituted lactone carboxylic acid material and a 2,2-disubstituted-2-
40 amino-l-alkanol having 1 to 3 hydroxy groups per molecule and containing a total 40
of 4 to 8 carbon atoms per molecule, the reaction mixture being heated for such
period of time until infrared absorption for oxazoline is maximal indicating
completion of the oxazoline reaction.
2. A reaction product according to claim 1 wherein said acid material is an
45 acid, amide or ester and said amino-alkanol has the formula : 45



Exanpl e 11 Sul for Pi bsalac Oxazoline 20 Seventy granms (0.05 nol e)
of PIBSA (MW about 960 with A Sap. No. of about 20 83) were dissolved in
100 m_of tetrahydrofuran (THF) and 6 g (0.05 g) of chlorosulfonic acid

wer e added dropvvl se to the stirred THF solution at about [err]. The
-addition was exotherm c and external cooling was necessary to rral nt i
" reaction tenperature at about 25C. After addi
25, ‘st r_red at roomtenperature for an ho mrmr"ﬂ"“nmnlﬂll of W
. ‘ghd the ~ 25 mxture was heag ﬁ L reflux f(§r hburs. *The: 'l;H
Tetri pped et S e—H-55- - : - 'xane
- sOkut i on” was vvashed twice vmth 100xﬂ of water, dr| ed and ot oevaporat ed
~at [err] for 4 hours. The concgqn%z &%ured an IR spectrumvvlth st rong
Iaet one absor ption bands at-5 g€rons indicating a 30 - m xture

of 5- and 6-ring |actones, and analx/zed for 1.92% sul fur. 30
Twenty Si X %ram; of the sulfo Pi bsal ac vvere di ssol ved |n 26 g of neutral |

0 I and ¢ ory Yﬁ F-H}gf rS'The mxture ;
%@oi 3 2. fs YReyalky %E ertgt]m exane Fiered and :

was heat ed
- rot oewapor at ed Atre:&ﬂﬁh bmaua dacnﬂmﬁg wd é\ftreabedamal gm!l % whéreinhsaidpr odust  showed
the pr esencgedl‘e‘Fal‘btmc,stl e;o rlecta® acid mategial Jsondlyiebutyldastp Yoxylic

35 WHAT W\E ?ﬁﬁﬁ afrl?',la ey i) g{ﬁﬁ'"ﬁ? ﬁg’vjhg’gﬁﬁié FARES: when obt ai ned

by heating 8étio roauétaeawr.@ttaa@dnsoh recang claimstoMpAARC a
subst &nt i alalnjamcpnownicmrof riacxdng rogazolinearedrysinted &y erfosubist i t ut ed | actione

carboxylic acid material and a.2,2-disubstituted-2- 40 " am no-| -al kanol
having 1 to 3 hydroxy groups}cfr nol ecul e and cont ai ni ng a total 40 of 4
- to 8 carbon atons per- nol & the j@asy 20X ni xture being heated for such
. period of time until i nf ra d.cﬁhsorﬁ\ /G Qr oxazol i ne i s maxi mal

i ndi cating conpl eti.on’of" e OXRZOHL N acXion. 2. A reaction pr oduct

_-accordlngto claim 1 whereih.#aid atid-.material is an 45 ~acid, am de or
ester and sai'd anmi no-al kanol ||has the fornula . - 45 13
- 1,592,766 . 13 [err] wherein X is alkyl or

.hydroxyal kyI sal d aI $ aV| n te on at d. at |east
one of sai ! @"s &"3 ‘l?ig‘f?g ) ‘Qu %iﬁﬁ_ﬁ lkyﬁﬁg(ra] where n is 1
03 5  alkyldithis sﬁl 1taqcsarp ﬁrrb@oxﬁs)axﬂlvmaenn @id claims 1 and 2
V\,her eis saisdlphir b gkrmd:akddanmdamﬂ|latcmnedxazamtemn®pa!flseidrfmlar al is 15
pol yi sobutyl e gf@‘:é@ E?S{Eg g‘ azelin ac ‘EF%_’(CTP l{‘étﬁfﬁ'“ Rsis 2 :
tris-(hydrd¥ ﬁo T4 S5 fle etk Graiuis comBRdipued unt i1 about
2 nol ar equi Vﬁha&m spm‘po\t\aber dfavlﬁ)leiseb\tfyd ldctohereati,son- h)usoduct accordi ng
t o ang0 one (bdraxpmethylwaerdli Zil ai ms co [ g 1 prop® tion of
2ot ol Rt e TR s bl el
. hydrogen Orfogulad caI a| n| ng ? 200" car bon atoms, X is
al kyl ~or hydroxyal kyI and' Y |s hydr ogen, hydroxyl, sulphonic acid,
atkylthio, .alkyl dithio or "a sHl phur bri dge containing 1 to 4 sul phur atoms
"~ and wherein.said 15 ..'sulph I eis linked to a second | actone
R{a%

- oxazoline group of said forgdla.; A"hydrocar byl .| act one oxazoline -
according to claim4 wherei n\x-+cp| ydfqyal kyl ‘group of the structure
-[err] V\/nerelnnlsltOSR | 0— CHZ _ |

sz/CHR
“CHR .o—CHz.
X
R—C—CHR ¢l
o 1 /%
ﬁ—CH—CHz -

25 wherein z is an integer ranging from 1to 4. - 25
' - 8. An oil or fuel composmon comprising a lubrlcatmg oil or fuel oil. and a
lactone-oxazoline reaction product according to-any one of the preceding claims.
9. A process for preparmg a lactone. oxazoline according to any one of the
preceding claims comprising heating together substantially equimolar amounts of
30 an alkyl lactone carboxylic acid, amide or ester and a 2,2-disubstituted-2-amino-1- - 30
alkanol having 1 to 3 hydroxy groups and contalmng a total of 410 8 carbon atoms
per molecule of the formula: .



6. A reaction product according to any one of the preceding clains
conprising a mgjor proportion of polyisobutyl lactone - [5/5- bis -
20 (hydroxynmet hyl ) oxazoline - 2].

20 7. A reaction product according.to claim4 wherein said sul phur bridge -
cont ai ni n. terial s a thi‘o-bis-(hydrocarbyl. lactone oxazoline) -
represenfe y the fornula [err] 25 wherein z i.s-an integer ranging.,
from1 tioa¥ /. -~ 25 8. An oil or fuel .
conpositr -;fnprrsrng a Iubrrcatrng orI %r.fuel orlaand a e -

cl ai ms 9. A process: for preparl ng a Iactgne oxazoi ine: accordl ng to any orfe/.;
of the preceding clains conprising heati n et her substantl al ly equi-nol ar.~_
anounts of. 30 - an al kyl' lactone caN zQ&'id ami de or- ester and a *.‘5).
2, 2-di substituted-2-anino-.1- 30 al kanol havr ng 1 to 3 hydroxy groups . and
contal ni ng a total ‘of 4 to 8 carbon: atoms per nolecule of the formula: Hf '
14 L whsarem X is alkyl or hydroxyalkyl said alky! grodps3ig¢ing 6® 3 carbon atoms, - "
14 wher ei'n X i s aRy s

_ . ja hydrgxyatkyg t (CH.) 0
o oo | T R S T

group of5'
the structure --[errif

. Rﬁhefoﬁe Bkakdlind rdaction;praductaactadipetoadaim ¢ sutstantialy range of
100 to [err] untiherdintiefons descrtbed with réfatenes 0tthoFxdmplesaxi nal i ndicating

conpl eti on of the oxazol.ine reaction. rRI& Fﬁﬂhgctone oxazol i ne. reaction
product according to claim.1 substants, &k faksﬁedaer ei nbefore .described w th
reference to the Exanples R N. F| EoilonI8YI1YS#H3.0l k Street, London SWY
4HS. 'Agent for the Appli cants. Pri/MeeY WHFW“’% esty's Stat | onery Ofice,
by the Courier PresPjindida e ryQ@&lbylﬁul@bunsrreé lb tsent O‘fr ce..
25 Sout harrpton Burl “Hﬂﬁ‘””lﬂ%ﬁﬁ% 'b".’;"béﬁv\ﬁ"“ﬁ c-ggr e{;

obt ai ned
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