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2 reacted with the oxides of nitrogen in a nolar ratio of from

1:2 to 1:4 at from-30'to 150[err]C 5. A reaction product of a

pol yi sobut ene and oxides of nitrogen 5 -2o0r mxtures of oxides of nitrogen

and oxygen as &%lt giggggai "terms, _tﬁb%g}%cﬂvazf ﬁ:gﬂ'geﬂraf‘fﬁﬂnéi?ggf SENBhLLN..

has been conv I ' m na es. 1 nto. ni contal nin
al kenes. 6.deth9§aE?i%?ﬁ/ﬁeoc?ﬂf€Feﬁfe _Tfolf\}\esgbﬂﬁﬂé?l% % & dggrg?éuresg
nitrogen 10 wich gerevably glelotivedy drigh mModGEH1AR WHhffen "REPRLAF N i n
claiml or 2, 1dpophilbétesdidadsf.ormation, has been converted by
elimnationgMth bases into nitro-containing al kenes, whi ch mai nly

have the stru gﬁgglxg%kbéggﬂéy'tﬁglggcoﬂéégeneration of additives are often

err e s . N
\[A/ner]e Ris pE)I%”iC‘gBSﬁFyPa%?d e PR V%rﬁ?%m(' s in the nonpolar moiety. Afch ]I)
these in turn, .additives of the polyisobutylamine type are par-.
ticularly noteworthy.
10
Us-A 3 576 742 (1), filed in 1968 and granted in 1971, describes
reaction products of branched long-chain aliphatic oclefins, for
example polypropylene, polyisobutylene or copolymers of ethylene
and isobutylene, and oxides of nitrogen as detergents for lubri-
15 cants. These olefins are prepared from lower olefins of 2 to 6
carbon atoms by conventional polymerization methods. In the re-
sulting nitro-containing reaction products, the presence of fur-
ther functional groups, such as hydroxyl, nitroso, nitrate, ni-
~ trite or carbonyl, and the relative proportions thereof ‘are un-
20 known. The structure and composition of these olefins are thus

undefined.

DE-C 27 02 604 (2) published'in 1978 describes a preparation pro-
cess for polyisocbutenes having an average degree of polymeriza-
25 tion of from 10 to 100, by means of which highly reactive poly-
isobutenes, ie. those having predominantly terminal double bonds,
were obtained for the first time. On the other hand, the polyiso-
butenes prepared by conventional polymerization methods, as in
(1), have only a low content of terminal double bonds.
30 '
The nitro-containing reaction products disclosed in (1) and based
on conventional polyisobutene do have a certain action as lubri-
cant additives, but this action is still unsatisfactory. Further-
. more, it is said that the compositions can also be used as addi-
. 35 tives for fuels for gasoline engines.

It is an object of the present invention to provide fuel and lu-
bricant additives having an improved action. :

40 Starting from a polyolefih, it is intended in particular to pre-
pare, in a simple, one-stage reaction, a polyclefin derivative
which can be used as a fuel and lubricant additive and has a de-
fined structure and composition, mainly for reasons of controlla-
bility and reproducibility. '

45 :
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7. A process ‘for the preparation of a nit ro-cont ai ni ng al kene, 35 whi ch
conpri ses subjecting a reaction product of a poly- . i sobut ene and
oxi des of nitrogen or m xtures of oxides Pf ' nitrogen and oxygen as

_g;gggﬁ‘_d i48 g' W ”hégerifc(?#]&é ﬁ%féti:kﬁis object! ?.rsgﬁEthvé@ lf‘}) I 8aRR4 bRANpbdibts

: : . . | niir n
- or mixtures of° o&i"ﬂgiyo??%ftlr Sgéﬁggﬁ%olg%%é% §§EC A doﬁnq?§ogénc+%i“%q§'
~or 2, which, 3ef pfoXisleamOioRitiegen EBRIR « &fid reactign product be-
hydr ogenat i on ingt defiimed Atk ibesoutaety. A reaction product of a

pol yi sobut el and oxi des of nitrogen .or m xtures of oxides of

nitrogen and axygal aSrptAHiRdthat the stsfdledl Fedcfior ofMiihehpod{ifbbitcnes

];D(C):[r/rmE}Di 82/ Oggéfggggbgg NyRds producg%gczh‘:’ 38 excell

- T CaSRRE T n iy
into one or moPELaARfoLMREiRANT, pddfEive alF?PPﬁBtﬁ?%éPSégicgbcgﬁg?lns'n°
NH2 bagic N greyps An advantage quer the conventional tworgp¢?e pro-
10 cesses for the preparation of (amine-containing) fuel additives
based on polyolefins is the simple, one-stage preparation method.
Moreover, it was surprising that the polyolefin reacts completely
and gives a reaction mixture whose main components can be exactly
defined in their chemical structure and in their ratio.
15 '
(2) discloses that the highly reactive polyisobutenes described,
which serve as starting material for the present invention, can
be prepared by means of boron trifluoride under special reaction
conditions. These highly reactive polyiscbutenes are generally
20 important intermediates for mineral oil assistants. If these
polyisobutenes (it would be more appropriate to refer to them as
oligoisobutenes, but this term is less common in the literature)
are reacted with maleic anhydride, addition compounds form, from
which high-quality lubricating oil additives are obtained by
25 reaction with amines.

However, this addition reaction takes place virtually only be-
tween the maleic anhydride and a terminal (a) double bond in the
polyisobutene, which double bond originates from the chain ter-
30 mination. P double bonds are also capable of reacting with maleic
anhydride to a certain extent, whereas virtually no reaction
takes place with internal double bonds. If the content of the
reactive, predominantly terminal double bonds in the polyiso-
butene is denoted by E, the relative efficiency W of the lubri-
35 cating oil additive would be 100% if all theoretically possible
double bonds were terminal, ie. E would also be 100%. Howevér,
this is not the case in practice, where conventional polyisobu-
tenes generally give only values of E = W = from 20 to 508%.
Accordingly, the amounts of such a polyisobutene/maleic anhydride
40 reaction mixture which are used must be larger than would be
theoretically required for E = 100%. The polyisobutene which is
present in the composition and has not reacted with the maleic
anhydride is at best inert in the mineral oil assistant; it is
even necessary to remove larger amounts. .
45
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[err] 15 ( XXI) : _ (XXI'1) 20 - [err]
[.err] 25 (XX1rry .. ( XXI'V) : [err]
[err] 30 : ( XXV) 4 C(XXVl) 35 where R

1S p0|y'SObUtthgfa$$¥5433HgBLQe of polymerization P is fLSﬁriOZ%% 100, prefer-
' ably from 15 to 40. As is always the case in such polymer-
izations, polymers having a certain range of degrees of polymer-
ization are obtained. With regard to the properties of the novel
5 reaction products with oxides of nitrogen or mixtures of oxides
of nitrogen and oxygen, the scatter has no detectable effect and
all that is important is therefore the average degree of polymer-
ization P which, for example, can be continuously determined and
controlled by viscosity measurements, even during the polymeriza-
10 tion. '

In correlation with the average degree of polymerization P, the

highly reactive polyisobutenes described are of 36 to 400, pre-

ferably 54 to 160, carbon atoms and have number average molecular
15 weights of from 500 to 5600, preferably from 750 to 2250.

As starting materials for the present invention, the term poly-
isobutenes is to be understood as meaning not only the homopoly-
mers of isobutene, but also its copolymers containing at least

20 80% of iscbutene. Suitable comonomers are primarily the other
olefinically unsaturated C; hydrocarbons, so that it is possible
to start directly from the C4 cuts, which is of particular'indus-
trial importance. These cuts contain only from 35 to 45% of iso-
butene in addition to from 12 to 14% of butanes, from 40 to 55%

25 of butenes and up to 1% of butadiene, but the substantially se-
lective polymerizability of the isobutene means that the other
monomers are incorporated in the polymer only in an amount of
from about 2 to 20% under the polymerization conditions. The
monomers which have not reacted can be used for other purposes.

30 suitable further comonomers are also C3; monomers, such as propene,
and ethylene or a mixture thereof or with C; monomers.

This process gives isobutenes having a content E of double bonds
which can be reacted with maleic anhydride of from 60 to 90 per-

35 cent and in many cases from 75 to 90 percent. Accordingly, the
thecretical value of E = 100% would mean that each polyisobutene
molecule contains such a reactive double bond. E can be deter-
mined in a simple manner and most reliably directly from the acid
number of the polyisobutene/maleic anhydride adduct. '

40 :

Suitable oxides of nitrogen for the reaction to give the novel

products are in particular nitric oxide (NO), nitrogen dioxide

(NOz), dinitrogen trioxide -(N;03), dinitrogéen tetroxide (Nz04),

" mixtures of these oxides of nitrogen with one another and mix-

45 tures of these oxides of nitrogen with oxygen, in particular NO
with oxygen and NO, with oxygen. Where oxygen is concomitantly
used, it accounts for from 1 tc 70, in particular from 5 to 50,
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0050/ 45056 PCT/ EP 95/ 02804
4 . 10..A process for the preparation of an ami noal kane, which com
prlses hydrogenatlng a reaction product of a polyisobutene and oxi des

of mitrogen of XU &l iﬁx%ﬂssm dbe] 95" A bxides o NABEHoGEh Clrble ilxl"

claim1l or of mat L on duct

pol yi sobut ene Eﬂﬁed?(ft d?é‘s?-d&P Af t?b‘@@?en and BFY?ﬁ&t"l?rYeg 8P RtpAn Jmert
nitrogen and ogyses, ®g.chitregenn this iscthe mapeor for ewample,qwhep pixtures
formati on, hasobesxidssefr ndétrogen arily adlri areatseah Wit h bases into

nitro-contaiging al kenes, and 10 then by hydrogenation into
ﬁm noal kanes. T%e ]'zzeadt%lo%aﬁ:' gr&%u vgfl ﬁt&ﬂc}‘t‘ss It Baecé‘f'flléﬁ(

I trogen res_of OXI en an n. as
claim1 or 2, ﬁﬁ?%ﬁ?h?ﬁﬁ P ,ng?5 ﬁrlﬁag donve?ﬁ %Fﬁf?r c lnu’
elimnation mﬁ?ﬁs%ﬁses into nitro- contalnlng alkenes, and then by
hydr ogenati on mainly into am noal kanes of the struc- tures XXVI

and/ or XXVI 1b. In order to obtain a qudntithtive conversion, the oxidsw of2@i-
trogen are added in a molar ratio of polyisobutenes to oxides of
nitrogen of from 1:2 to 1:4, preferably from 1:2.2 to 1:3.3. A
larger excess has no adverse effect.

15 The temperature is not critical. It may be varied from -30 to
150°C and is preferably from ~10 to 100°C, in particular from 25
to 80°C.

The reaction is advantageously carried out in an inert organic

20 sclvent. Por example, aliphatic hydrocarbons, such as isooctane
or an n-alkane mixture (for example Cj;0—C;3), chlorinated hydro-
carbons, such as methylene chloride, carbon tetrachloride or
chlorobenzene, ethers, such as diethyl ether, tetrahydrofuran,
dioxane or tert—butyl methyl ether, esters, such as ethyl acetate

25 or methyl benzoate, amides, such as dimethylformamide or ’
N-methylpyrrolidone, and acids, such as acetic acid, are suitable
for this purpose. If the reaction products are to be used as fuel
additives, it is advantageous to use the solvent in which they
are also added to the fuel. In general, the amounts of solvent

30 are from 50 to 90% by weight of the total batch. However, sol-
vents may also be dispensed with.

The addition of a small amount of water (from about 0.2 to 1% by
weight, based on polyisobutene used) to hydrolyze any nitrite
35 ester formed has no adverse effect.

A reaction batch is generally worked up by either heating briefly

to 40-50°C under reduced pressure or stirring with water and then

carrying out phase separation. The aim of both measures is to re-
40 move residues of oxides of nitrogen from thé reaction mixture.

As a rule, particularly when NO; was used or concomitantlj used as
the oxide of nitrogen, the novel reaction product is obtained in
the form of a mixture of different nitro—containing alkanes, this

45 mixture containing, as main components, the compounds of the for-
mulae I and II
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pol yi sobutyl of the formul a 30 [err] 35
havi ng the degree of polynerization P nentloned in claiml. 13. A

" process for the preparation of an am noal lgane, which com prises
subj ecting a reaction product of a polyisobutene and 40 oxi des of

rogen armwb, oxygen as clained in
elﬂnination wi th bases, and then

L g, al keneenhotygsl, 45 14. éﬁ

d OX|dqs of nitrogen

nitrogen or m xtures of omgi des ofcmi
~claiml-or 2 Mterltsfpr tionFo

hydrogenating the gidLow—{ cg |
reaction product of " a p l yi so utq‘ih

m xtures of gxides of nhh en a égen asq? ainmed .in claim1l or 2,
which, after its formation, “has beer Eofverte 0050/ 45056
PCT/ EP 95/ 02804 5 by elimnation with
bases into nitro- contalnlng al kenes and then by addition of an1nes or
al cohol s and subsequentiﬁ& o- THa\\ TH
10 H3C— C—} CH,— C CH; cI: — CHp— NO, (II)
CHj CHj /P-Z CHj

having the abovementioned degree of polymerization P.

15
Compounds of the formulae III and IV are often found as further

defined components:

NO, - E OH
0 | |
R— CHy— C—— CH—NO; R—— CH;— C— CH,— NO,
CH,— NO, : CHz— NO2
25 (III) ' (IV)

where R here and below is to be understood an abbreviation for
polyisobutyl radicals

CH3
HaC— C CHy; — c
CH3 CH3 P-2

Depending on the oxides of nitrogen or mixtures of oxides of ni-
trogen and oxygen used, the following compounds V to VIII can be
detected as byproducts in some cases:

40

30

35

45
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t hese al dehydes and subsequent hydrogenation into 5

anm noal keanes.

15, A reaction product of a polyisobutene and oxi des of nitrogen -or

m xtures of oxides of nitrogen and oxygengas clained in
has been converted 10

whi ch, after

its formation,

bases into nitro-containingPark¥hes and

the fornmul a HNR1IR2 or aIcoh&Is

t hen by
of the formula R arr]-0OH and

claiml or 2,
by elimnation with
T¥®2n of ami nes of -

- 'subsequent hydr ogeRatt Cp-or Clyy— CH2— Nfl2eavage R0~ §Hotehy&tes CGlad—a¥bi t i on of

am nes of the formula
hydr ogenati og into 15

structures

[err] 20

-25

(XXX

[err] 35
10
15

20

25

30

35

40

45

XXI X to XXXV
[err] : v
[err] (V)
(XXXI'1)
0— 0— NO,
| _
R —~— CH;~— C—CH,— NO,
CH,

(VII)

|[HNRLR2 onto these al dehyded
ancHgal kanes, which mainly hawssone or

( XXI X)

and subsequent
nore of the

(VI) (XXX)
30

[err]
NO

R — CH,— C — CHp;— NO;

CHj

(VIII)

The compounds I to IV form the essential components of the novel
reaction product. This mixture of the compounds I to IV usually
contains from 50 to 90, in particular from 60 to 85, % by weight
of the novel reaction product. The remainder is formed essential-
ly by the compounds V to VIII and the structures IX to XVI which
are similar to the compounds I to VIII and are based on the poly-
isobutenes which have a P double bond and are alsc present in
small amounts in the polyisobutenes described:

NO» NO»

R-— CH— C— CH3

CHj
(IX)
NOZ NOZ

R-—— CH— C— CH>— NO;

CH3

(XI)

NO; OH

|

R— CH— C—CHj3

CH;
(X)

NO2 OH

R — CH — C — CHy—NO

CH3

(XII)
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pol.yi sobutyl of the fornula 45 0050/ 45056
RCT/ EP 95/ 02804 [err] 5
havi ng the degree of polynerization P nengloned in claimal, and
-New]amimew]amaqew](iar -alkyl, Cerr]- ]@kﬁg
Cerr]-Cerr]-cycloal Cerr]-Cerr]- df §ubst|tuted
~or substituted rr] - d[err] aryl, and R[err] may kurthernnre be
- hydr ogen. 16. A mme&!s—f-@r—tﬁéi;prepar at i on Bf—=%H amiGoalF&ne, which
com prises subjecting Ia reaction product of a polfyi sobut ene and
5 CH; ' CH3
(XIII) (XIV)
. NO, O—O—NO, NOz NO
10 | | | |
R— CH— C—CHa R—-—CH-——CI:——CH3
CHj CH;
15 (XV) : _ (XV1)

As a rule, the compounds I to IV are present in the following
ratio:

20 I from 25 to 70, in particular from 35 to 60, % by weight;
II from 3 to 30, in particular from 5 to 25, % by weight;
III from O to 30, in particular from 5 to 25, % by weight;
IV from 0 to 25, in particular from 2 to 15, % by weight;

25 where the percentages are based on the amount of the compounds I
to IV (total 100% by weight).

If, as stated above, the polyisobutenes used also contain
polymer—forming units other than isobutene, R in the structures

30 IITI to XVI and similarly also the molecular moiety corresponding
to R in the formulae I and II have a corresponding meaning.

The present invéntion also relates to reaction products of the
- highly reactive polyisobutenes described and oxides of nitrogen
- 35 or mixtures of oxides of nitrogen and oxygen, which have been
converted into nitro-containing alkenes after thelr formation by
elimination with bases.

Suitable structures for such secondary products are in pafticular'
40 the compounds XVII and XVIIT

. NO

R — CHp— C == CH—NO, R— C=C—CHj;
T | |
. CHj ’ . CH;

(XVII) - (XVIII)
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oxygen as clained in claiml1l or 2 after its formation to elimnation
wi th bases, and then converting the nitro- containing al kenes formed
by addition of anmines or al cohols gnd subsequent hydrogenation or by

cl eavage to al des. _ " |5 apg FEORNL e d
subsequent hyd gw OEI%%&éS’aP F%’r‘]&%‘%%de?r:if%%gl %ﬁ%lf%bgﬂ%é.g gﬁpﬁy%a%&u
reaction produBindt doYR}s PO5HRRAXYT S¥igdRasty being fprpp gﬁ?ﬁ?ﬂa poly-
‘nixtures of oxidebuténehavigenaahddenbigehond. JBhe hydroxyisgontabmng com-
clainms 1 to 1l6pa@nas EOJiIV,v& &nd X1E|mayamadso be bypndductand$. such skthseA
fuel for gasel pienend IBhationt fbaétibrl Akl 8CiuVve, alURiroduct of Gfhed
reaction prOdugéiﬂin A we%\%%ﬁgf% AN Qe deSoPfaf¥ferdit spell@IEMPhich

m xtures of ox| nitrogen, an xygen as cl alnme n any. of
claims 1 to 16 84 _9‘1’@.‘? ,&lﬂegﬂ‘ﬁ'gaﬁ?m%%%tn% APA X R r3e8E fvgnﬁa't h?\%/snbaflla
reaction amﬁ\"b%ctlfofatda%l‘yi sobut ene and oxi des of nitrogen or

m xtures 35 of oxides of nitrogen and oxygen as clained in any of

cl ai ns 10 $uth dhiminatiéfl reactidims are carried out under the conventional

conditions. The bases used are, for example, alkali metal hydrox-
ides, such as NaOH or KOH, alkali metal alcoholates, such as so-
dium methylate, sodium ethylate, sodium isopropylate or potassium.
tert-butylate, or in particular alkali metal carbonates or bicar-

15 bonates, such as sodium carbonate, potassium carbonate, sodium
bicarbonate or potassium bicarbonate.

The nitro-containing alkenes thus obtained are suitable as inter-
mediates for the preparation of corresponding polyisobuteneamines

20 effective as fuel and lubricant additives or are themselves ef-
fective fuel and lubricant additives.

owing to their properties, the novel reaction products of poly-
isobutenes and oxides of'nitrogen or mixtures of oxides of nitro-

25 gen and oxygen are used as detergents and dispersants in fuels, -
in particular in fuels for gasoline engines. However, they may
also be used as additives in lubricants.

If the novel reaction products which are nitroalkanes are hydro-

30 genated by conventional methods to give corresponding aminoal-
kanes, compounds which are effective as fuel and lubricant addi-
tives are also obtained. Such aminoalkanes mainly have the fol-
lowing structures XIX to XXVI:

35 NH, OH
R — CH;— C— CH,— NH, R — CH,— C— CH,—NH;
CH3 L CH3
40
(XIX) (XX)

- 45
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7 - [err] _ : Terr] 5 (V)
(._VI) [err] . [err] 10 15 , (Vi)
(M11) The conpounds | to IV formthe gosential conponents of the novel
reaction product. This m xture of the conpounds | to IV usually - contains
from50 to 90, in particular f 60 to 85, % by weight 2P*of the novel .
reaction product. The renmindefr is fornmed essential - | yl by the conpounds
-V to VIIIl-and the st RietTHes— X—t-CB&— N2 ch &K e—Haraf —toCBire—d8ppounds
| to VIIl and are based on the| pol y- | sobut enes whi ch hhve a [err] double
bond and aresal so present in cwred NHAanounts in the pol yi cipbat8HES
descri bed: 25 [err] [err] [err]
[err] . ©(XXI) (XXII)
NH> NH5 NH> OH
10 | N
R~— CH-~— C—CH; R— CH~— C—CHj;
CH; . CH;
15 (XXIIT) (XXIV)
NH, NH; THZ (I)H
R—— CH ~— C — CH,— NH; R— CH— C— CH;—NH;
20 | o
CHj3 : CHj;
(XXV) {XXVI)

25 Corresponding aminoalkanes of the structures XXVII and XXVIII can
also be prepared from the secondary products XVII and XXVIII:

NH,
- 30 R— CH;— CH ——cnz—'—ﬁnz R——(LH-—-CH—-CH;;
. b,
(XXVII) - (XXVIII)

35
The following structures XXIX to XXXIV are also obtainable by
suitable functionalization of the double bond in XVII or XVIII,
such as an addition reaction of amines HNRI!R? or alcohols R1-OH or
cleavage to aldehydes and an addition reaction of amines HNR1R2
40 with these aldehydes and subsequent hydrogenation:

45
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[err] 35 40 (XI) (XI1) .45
BASF Aktiengesel |l schaft - 940216 O. Z. 0050/ 45056 .
8 [err] [errqy 5 (X11r)
(XIV) NR1R2
R — CH;— CH — CHp— NRIR2 R—— CH— CH — CH;
5 CHj CH3
(XXIX) | (XXX)
CH3 | NH, NRIR2
10 | | |
R— CHp— C— CH—NH; R—CH—(ll——CH_-,
NR1R? . CH3
15 (XXXI) . (XXXII)
- CH3 NH, clml
R — CHy— C — CH,— NH; R— CH — C—CHj
20 I | l
OR! ' _ CH3
(XXXIII) . (XXXIV)

25 Here, R! and R2 are in general organic radicals, and R? may fur-
thermore be hydrogen. C;—Cip—alkyl, Cz-Cip—alkenyl, Cs—Cg—cyclo—
alkyl, C;~Cjg—aralkyl and unsubstituted or substituted Cg-Cys—~aryl
are meant in particular here.

30 If the novel reaction products are used in fuels, they are pre-
ferably added in an amount of from 10 to 5000 ppm, in particular
from 50 to 1000 ppm. As a rule, larger amounts of additive must
be introduced into lubricants, and the amounts in this case may
be from 0.1 to 6, in particular from 0.5 to 5, % by weight.

35 : :

If it is intended primarily to utilize the dispersing properties

of the novel substances, they can also be combined with conven-

tional detergents as further additives.

40 In principle, any known product from among the products suitable
for this purpose can be used as a detergeht component in the mix-
ture with the novel substances as dispersants, as described, for
example, in J. Falbe and U. Hasserodt, Katalysatoren, Tenside und
Mineraldladditive, G. Thieme Verlag Stuttgart, 1978, page 223 et

45 seg., or in K. Owen, Gasoline and Diesel Fuel Additives, John
Wiley & Sons, 1989, page 23 et seq.
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(XW) As a rule, the conpounds | to IV are present in the follow ng
ratio: 20 | from25 to 70, in particular from35 to 60, % by wei ght;
Il from3 to 30, in particular fromb5 to% % by weight; ~ [l fromO to

30, in particular fromb 0 fromo0

parti cul ar frohm 50{1% Jl%m /Odg.%ev\gé ﬁ%( VP"Z‘% %ﬁg‘%et%"m é*pg n%’g Sg %?’ét%é’&
“on the anount éﬂlPﬂe°’é(ﬁFErﬂ?n§§°PP' 3%p |PFeEeZAbLY | -bf%wﬁwtylmwes as
. stated above, ®BReopding skshFPeBAcd A4 LA setbyhenedianinegtetraatetanidea) @ndy
ot her than i sobunt etieyldhddiaminetétradostimidls| adcdrmliXyl tanep-<A+0 1356 728! are

the nol ecul arg garsiauwrye%m&abm ré:@renea bétnd WHadle! 86 tn@r&ﬁw&%ﬁs 4n
cor r espondi ng r&trllca-gl% Bl €RS CabLENA' B ffahfzg Sel&if o

products of the g%f J%ﬁ gtene de cr !ﬁgg@ Bg e-

ni trogen 35 or YfFRtu
convert ed |ntolﬁgt?hﬂQRﬁﬂ%ﬂﬁﬂeﬁg°ﬁlQQ%RE%QQF EPet?Nﬂﬂgfﬁﬂ'ﬁﬁFFSnPESPartl°n-

elimnation with bases. Sui tabl e structures for such secondary products

are in partiiouirer i¢0is hintemdeduptimaddiy aeduXiiite the detergent action of
the novel reaction products, these substances may also be com-
birned with carrier oils. Such carrier oils are known, carrier
oils based on polyglycocl, for example corresponding ethers and/or
esters, as described in US-A 5 004 478 or DE-A 38 38 918, being

15 particularly suitable. Polyoxyalkylene monools having terminal

hydrocarbon groups (US-A 4 877 416) or carrier oils as disclosed
in DE-A 41 42 241 may also be used.

Suitable fuels for gasoline engines are leaded and in particular

20 unleaded regular and premium—grade gasoline. The gasolines may
also contain components other than hydrocarbons, for example
alcohols, such as methanol, ethanol or tert-butancl, and ethers,
eg. methyl tert~butyl ether. In addition to the novel reaction
products, the fuels also contain, as a rule, further additives,

25 such as corrosion inhibitors, stabilizers, antioxidants and/or
further detergents.

Corrosion inhibitors are generally ammonium salts of organic car-
boxylic acids, which tend to form films as a result of the start-

30 ing compounds having an appropriate structure. Amines for reduc-
ing the pH are also frequently present in corrosion inhibitors.
Heterocyclic aromatics are generally used for preventing corro-
sion of nonferrous metals.

35 Testing of the products for suitability as fuel additives was
carried out by means of engine tests; keep-clean effect in intake
valves (1.2 1 Opel Kadett engine) was tested in testbed tests
according to CEC-F-04-A-87.

40 Preparation examples

Assignment of the structures I to IV and calculation of the .

amount by weight of the particular compound I to IV were carried

out by means of l1H-NMR spectroscopy'(measurements in CDCl;3, values
45 in ppm):
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9 XVIl originally being forned from a pol yi sobutene having a ter-

m ngl doublhe bond and XVIIIl ori g| naI I y bgang formed froma poly-

| sobut ene aV| e.rr] Quhl oxy! -1CeRt.aphBi BPs G

pounds |1, &g go% C} Q ro ﬁ% €<:;/)f 1st§%h hﬂbgﬁl o duent

el i mination r&&bt’?"s‘hs"n A&Ia ﬁu dd C % He i# nfna?l on -
‘reaction is aQH2xNQzelrofIIJi: fﬁe?@n(dsr?eéi)éss 44 (/6?14 GhH); A% $Y$RBs the min
conponent and c¢-Nb, dc Uy :0RL J1+4-Bhe(d, 4 Hanounts, if at all. 10 Such
elimnation geactions are carried out under the conventi onal condi tions.

The bases use re | kal
or KOH, al kal i Ay al aF gécgﬁﬂfgﬂt% e8! kR 'Ehénax%hpmbigr(l&th thel8ficeStidh ¥ haeH

so- di um met hyl at e, sodi um
et hyl at e, sodlEuﬁﬁ é‘SBl'oﬁWq?aéseedsmo# Sgl Um tert-butylate, or in

particul ar alkali netal carbonates or bicar- 15 bonates, such as sodium
carbonate, potExssipde &ar bonate, sodium bi carbonat e or potassium
bi car bonat ep10 The nitro-containing al kenes thus obtai ned are suitable as

inter- medigf %5 skorréder nisxanati §ropihignlyeseasiivey ppdlyysebitimn qaliines
fzgcﬂf/:(:; 'u‘e’f Zsf] ait ”gzkblg J{JR&E'% afdidé MR Ablaeg1iPmEghessefo17 and an
value ogagg% ea of Mihagol® M (n-paraffin mixture,
clo—cl3) were mixed. At a heating jacket temperature of 40°c, 85 g
15 (1.85 mol) of nitrogen dioxide were introduced in the course of
3 hours. During this procedure, the internal temperature in-
creased to 43°C. After the excess NO, had been stripped with ni-
trogen, 500 g of water were added and stirring was carried out
for 2 hours at from 50 to 60°C. The phase separation was then car-
20 ried out and the organic layer was distilled under reduced pres-
sure to remove residual amounts of. water.

1515 g of the reaction solution, which contained about 52% of
. reaction products, were obtained. Preparative chromatography in-
25 dicated that conversion was complete. The 1H-NMR spectrum gave a
product composition of 57% of I, 23% of II, 12% of III and 8% of
IV, based on the amount of I to IV.

The elemental analysis of the product solution gave the following
30 result:

81.5% of C; 14.3% of H; 2.7% of 0; 1.0% of N.

Example 2
35 _ )
When the procedure in Example 1 was followed but the reaction
mixture was not treated with water but was heated for 1 hour at
40-50°C at 1 mbar, 1537 g of reaction solution having the follow-
ing elemental analysis were obtained: '
40
81.8% of C; 13.4% of H; 2.7% of 0; 1.1% of N.

‘The roughly 50% of reaction products in the reaction solution had
the following composition according to the !H-NMR spectrum: 58% of

45 I, 22% of II, 12% of III and 8% of IV, based on the amount of I
to IV.
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i’sebut enes and oxi des of nitrogen or mixtures of oxides of nitro- 25 ‘gen
and oxygen are used as detergents and dispersants in fuels, in
particular in fuels for gasoline engi nes.gglowever, they may -al so be used
as additives i§&£¢§¥'qgnts. I f the novel reaction products which are

ni troal kanes are ro- 30 genated by conventional nethods to give )
correspondi ng am noal - kanes,  conpounds_whi ch are effective as fuel and
| ubri cant addi When the,@rogeduge sin feapled? W oldonsd Raked- énd MLy YASSE
the fol - | owerey sidedctor bhe XfeaatioxXbatch, Ipating under reducedeprpssure

[err] 49 gave 1564 g of reactidnX)solution having the followirg<{&lementdd
BASF Aktiengesgﬁifygfgg 940216 O. Z. 0050/ 45056
10 [err]. [err] '

81.8% of C; 14.2% of H; 2.7% of O0; 1.5% of N.

10 According to the l1H-NMR analysis, the reaction product had the
following composition: 55% of I, 24% of II, 13% of III and 8% of
IV, based on the amount of I to IV.

Example 4
15 :
200 g of the highly reactive polyisocbutene from Example 1 and
225 g of tert-butyl methyl ether were treated with 30 g of nitro-
gen dioxide in a stirred apparatus at 60°C in the course of
2 hours. The mixture was cooled, after which excess NO, was ex-
20 pelled with nitrogen and the reaction solution was stirred with
120 g of water for 3 hours at 60°C. After the phase separation,
the solvent was distilled off from the organic phase under re-
duced pressure. 218 g of reaction product having the following
elemental analysis remained: 79.1% of C; 13.0% of H; 5.2% of O;
25 2.1% of N. o

The 1H-NMR spectrum had the following composition: 59% of I, 22%
of II, 12% of III and 7% of IV, based on the amount of I to IV.

30 Example 5

The procedure was as in Example 4, but the nitrogen dioxide was
passed in at from -8 to ~5°C. 215 g of product were obtained.

35 The !H-NMR spectrum gave the following composition: 52% of I, 21%
of II, 18% of III and 9% of IV, based on the amount of I to IV.

Example 6

40 200 g of the highly reactive polyisobutene from Example 1 and
225 g of tert-butyl methyl ether were treated with 17.1 g of ni-
tric oxide with which air was admixed in a .volume ratio of 1:1,
in a stirred apparatus at 0°C in the course of 2 hours. After
stirring had been carried out for a further 3 hours at 20°C, 150 g

45 of water were added to the mixture and heating was effected for
3 hours at from 50 to 60°C. Thereafter, the mixture was cooled,
phase separation was carried out and the solvent was distilled
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Ferr] 10 - 15 - (XXI11) l ( XXI'V)
Lerr] [err] 20 ( XXV)
(XXVl). 25 Cbrrespondlng am noal kanes of pghe structures XXVI1 and XXVI|
.[Cgpr] 3'380 be 3}’ tﬁéogléé}ﬁé%%%gaw ttinévbisaé]%w%. ;
d, according to 1H— f I, 10% of II, 8% of III and 4%
of IV, based on the total amount of the residue.

5 Example 7 (for comparison)

In a stirred flask, 720 g of polyiscbutene containing only a
small proportion of terminal double bonds (Indopol® H 100, aver-
age molecular weight 930, bromine number 22.4, E = 10%) and 820 g

10 of Mihagol® M (n-paraffin mixture, C;¢p—Ci3) were stirred and were
treated with 115 g of nitrogen dioxide at 40°C in the course of
4 hours. After the excess nitrogen dioxide had been stripped with
nitrogen, 350 g of water were added to the reaction product and
stirring was carried out for 3 hours at 60°C. After phase separa-

15 tion, stirring was carried out again with water and the organic
phase was then distilled briefly under reduced pressure. 1570 g
of product were obtained as a clear solution. A conversion of
94%, based on the polyisobutene used, was determined by means of
preparative chromatography.

20 _
The elemental analysis gavé the following result:

81% of C; 14.1% of H; 3.0% of O; 1.2% of N.

25 When the reaction was carried out in tert-butyl methyl ether and
the solvent was distilled off after the working up, the solvent—
free product gave the following analysis:

80.0% of C; 13.4% of H; 4.7% of O; 2% of N.
30 ' :

The l1H-NMR spectra gave an unstructured multiplet at from 4.2 to
5.4 ppm, which could not be assigned to any defined structures.

Example 8
35 '
400 g of reaction solution from Example 4 were stirred, before
.evaporation of the solvent, tert-butyl methyl ether, with 600 g
of water and 20 g of sodium carbonate for 20 hours at 25°C. In or-
der to achieve better phase'separation, 140 g of 10% strength hy-
40 drochloric acid were added to the reaction mixture and the
6rganic-upper phase was then separated off and evaporated down.

45
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suitabl e functionalization of the double bond in XVII or XVIII, such as
an addition reaction of am nes HNRLR2 or al cohols R err]-OH or cl eavage
to al dehydes and an addition reaction of ggmnes HNRlerr]Rerr] 40 with

gt S SO S gy ro anes
. o H o H a ] o .
)

err]-
[err] 10 The lH-NMR spectrum showed, in addition to residues of compound

‘5 II, mainly compound XVII in the cis and trans form, detectable
from 2 singulets at 6.9 and 7 ppm.

Use examples

10 Keep—clean test in intake valves
The engine tests were carried out using an Opel Kadett 1.2 1 en-
gine (according to CEC-F-04-A-87).

'Fuel used: European unleaded premium grade
15 Metering of the additive: 200 ppm in each case

Exam- Additive . : .
ple | from Example Intake valve deposits [mg] *)
No. No. :
20 Valve 1 | Valve 2 | Valve 3 | Valve 4
9 4 4 0 0 1
(210) (150) (154) (200)
10 1 3 3 6 5
(277) (175) (183) (337)
. 25 11 2 1 1 0 3
(277) (175) (183) (337)

*) values without additive (blank test) in brackets

30 ’ _
The results clearly show the valve—cleaning action of the novel

additives.

35

40

45
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‘Eerr] . [err] 20 (XXXI11)
EXXXI V) 25 Here, Rerr] and R err] are in general organic radicals, and
Rlerr] may fur- thernore be hydrogen. Cerr]-(err]-alkyl,

Cerr]-Cerr]-alkenyl, Cferr]-Cferr]-cyclo- al kyl,"err]-Cerr]-aral kyl
and "unsubstituted or substituted- rr]l-Clerr]-aryl . are ant _i.n

particul ar heFaCtaBN| PLORRETH\P& %gﬁi%?%te&%dﬁﬂﬁs_?’é"r‘ge%s"gg ni"%r?ﬁ%? %% t hey
‘are pre- femityragdefl ¢xides afohhtreden and oxygen ash thedr paepastfued ar
from 50 to 10Ghdppmbrisant radditivasger anounts of additive nust be
introduced isto lubricants, and the amounts in this case may be fromO0.1
to 6, in partipghatcgrom0.5 to 5, %by weight. 35 If it is intended
primarily to utilize the dispersing properties of the novel substances,
they can al so _be conbined with conven: tional detergents as further

addi tives. . ARSRREIPRREFHECoAsF RAGHIETRTRAREE PRI AIhGYET AR, SoBETs of
suitable forolmerparbian Rof feonstl & 190dandr grAnt@nkpEnefit frem 4k to
m X- t ur elono0is blfedoghld nddst which can diexgdr wabh snaleiclesbydbide, fBr=
exanpl e, in J.io6al Borsesbdhdinaster eRé , thedrmitizall Ovelue TISithe tasge where

M ner al ol addi td w8 mG1editi €8x Yak! Egtﬂégﬁtﬂﬂnbg hag SuclP WG eatditk dousStd.
LIS CNW”Lch%ZgLEQE gﬁghég %tChi f@%e&xgy hﬁ*@ﬁreg(g¥1oxi@LLenghfiggﬁen

1989, page 237€ ] ) .
Pag and oxygen, are suitable as additives for fuels, in particular
15 for gasoline engines, and for lubricants.

20
25
30
35
a0

45
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12 N-—CUTrran—rng—det—efgents for exarrpl e conpounds whi ch contain an
am.no or lli g preferably used. Pol y| Sobut yl am nes accordl ng
rasc

to EP—A nedi amhlaehetmaam@tlﬁ das angf7

¥ re
et hyl ened arFi net I m des a -A-0 3§ TH}§% f'—g f-‘ BEEN
particularly suitable, reference tHe definitl ___these
e o

publ i cati ons. Wesclalfhe case of t tion prod- uct s, the
‘products described there al so have the advantage of be- i ng

chl orine-freeiar ahkeatctied rEpesdmsitngft a pdiliisobutpaethawving B bhierages

i ntended prigrari | )ﬂeb?eét of | gS1 g idat eog P lomEroAn10fto 1dh@andouekontent iLN
products, these sy Sﬁs@gﬁeéo B 9Bk S0r R po (ﬁdp' ekl £85dt Gl hidteic

Such | ,
oxampl 6 Cor  ospondPRYSELAEY & s corpafrsneliyta thd %*%%él e

478 or DE-A 38 38IOTgthcrare Mhere, epch mpiqpuls pipFRe W&l

monool s havi ng t esmichak readgidieocaoubde beady vithsoxides of 412-6:7-’°§Pnc‘a¥ rInsg-
oi |l s as di sy osed turesnobexidks 4 Adtrogen amrsid okggesed. Sui tabl e fuel s
for gasoline engines are |eaded and in particular 20 unl eaded regul ar and

prem um gr ade gasql Lage: The cttn§§ ﬂ?folyls%lbﬁeeﬁgn&ﬁ%rb HBR0BRNh £ LG

JL

t han hydrocarbons ano

tert-butanol, andS& tﬁ‘é?"éure °efg° ’é’r‘i %&WFn%t?ﬂgeq r?saﬁéiai"m%
the novel reactioflaimplodehe §°1tYHé°PEE?%e S0FaiBhrg WP R 290 BlYe"’eHﬁ"f rfefr
addi tives, 13 sucl¢samomamensspthef rilian dgpbutensigr] Cz MnomMgRsi| @Rp%ﬁ’tl@ne as
and/ or further pdeymegendrieing unfest osi on i nhibitors are generally
ammoni um salts of organic car- =~ boxylic acids, which tend to formfilns

as a result ofy thg 368t or brdihctOBECK EE11REHMEAD 40P BeR! B2 St 4EP-
Ami nes for reduc- , \ X R .
or mixtures of oxides of nitrogen and oxygen as claimed in
20 claim 1 or 2 in the form of a mixture of different nitro-
containing alkanes, this mixture containing, as main com-

ponents, the compounds of the formulae I and II

. . NO
25 C|:H3 CH3 2 . | _
_ Hac— C—F cH CHz — c — cH, — NO; (1)
CH3 CH3 ’ ’

30

Tﬂa CH3 _
H3c__(|: CH; — C“—' CH; — NO2. (II)
35 CH3 CH3 B :

having the abovementioned degree of polymefiéation P.

4. A reaction pfoduct of a'poiyisobutene and oxides 6f-nitrogen
40 or mixtures of oxides of nitrogen and oxygen as claimed in
claim 1 or 2, which, after their formation, have been con-
verted into nitro—containing alkenes by elimination with
bases.

45 5. A process for the prepafation of a reaction product of a
polyisobutene having an average degree of polymerization P of
from 10 to 100 and a content E of from 60 to 90% of double



ing the pH ar BASFs Akttiengesell schafdnt . i n940216si on i rhi tQRS0/
‘Het erocyclic aromatics are generally used for- preventing corro-
ponferrous metals. 35 Testing of the products for suitability

addi tives was carried out by neans of zngine tests; keep-cle

I nt ake val ves glaés %@A d teg @ 'E}F)ma‘ﬁ@ict Fﬁﬁ;&i&tgswgg ohests

according to CEC nment_ _of the

ara
structures | to IV°§ﬁﬁsE%’|“H}T9attl ﬁggf t’??\%r rl’?fﬁggﬁ A}ﬁ'te GpSgnunere
- particul ar conpouedch meleanlgeof the rpakyisohytens hﬁ?aﬁ&‘cbfalwwve double
spectroscopy (neagpcndpenishioxides| pérnltragenues nSxtnrgmn:)f oxides oBASH
- Akti engesel Igschaf terogen af@%d@en, wherdin/ th@0pSlyidrutene described is re-

13 CH err]-NJ er E]tFinht% % §iﬁg Af "ﬁltr%g%g £H, a lﬂlearAQaﬂét 88 from
Al |

\
THiISISMERas 5

£

s f uemEPLACED

CH err]-NJ err] 'H B system
CHerr]-NJerr] 2 Fo r°§‘ H) - AB system
CHerr]-NJerr] in IV: 4.71-4.74 (s, 4H) 5 stated percentages in the
exanpl es, Wi t 1.t h&sexo€pai teraitionhproducy 9 @s poavésobutens #ofepgides of

Exanple 1 1 | midrobefir o ibadtes732 oxizfeshiofhhytreget iand palygesoisit ene
(Qis- sopal [ erihifed 322 Mny'd¢ Blladils 2V HAGE aBDAR CAd ATt ING gbrr elield land

and an lubricants.

7. A fuel for gasoline engines, containing an effective amount
15 of a reaction product of a polyisobutene and oxides of
nitrogen or mixtures of oxides of nitrogen and oxygen as
claimed in any of claims 1 to 5.

8. A lubricant containing an effective amount of a reaction

20 product of a polyisobutene and oxides of nitrogen or ;nixtures
of oxides of nitrogen and oxygen as claimed in any of claims
1 to 5. '
25 ' _ ' Thisiiiietliiilreenlieilaced
| B

30

35

40

45
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Clerr]-Cerr]) were mxed. At a heating jacket tenperature of 40.C, 85 g 15

+(1.85 nol) of nitrogen dioxide were introduced in the course of - 3 hours.
During this procedure, the internal tenperature in- creased to 43[err]C.
After the excess NJerr] had been stripped with ni- trogen, 500 g of

wat er were added and stirri-ng was carri.ed out for. 2 hours.at from50-to

60 C. The ph&sactiphrBY¥OPrtRaSL: Retyisgbutsyes; éﬁdo??f"dﬁ?d #h@lﬁF‘@%ﬁ'ﬂ ®T ayer
was distill echixtdeesrefiuwtdiesr of- nitregen and pEVgeR anditdeir useuas sfusl

wat er . 1%h3 gubfiddnet remxittiioassol uti on, which contai ned about 52% of
reaction prgoducts, were obtai ned Pr epar ative chromat ography in- 25 dicated

t hat conver si n vvas coml o
conposi tion 5985 oF &f&t féﬁyé’oﬁ% d‘g %%d?mts E?/ lscf
t he anmount ofPY eP‘c’Js Raving ap, average (fegres, Po uf 5‘?“&&

gave the fol ltewilR§ 8edrasigntent E @f @%‘bfsoct°12°§%%quqb 2 bonds which 0%
of N. Exampl be2rafcted With mhtebs codgdrdden Whems R =1 1088 Wohldwet-Hut
the reactign res&ﬁh&tﬂéetﬁwﬁth%ket{@ﬂ athlvet Boretles dase whéerd asdord mbleciile

hour at 4Q:e5 ngé %de%& GRih RCREhEOIVvE AokblBMboRY, RE th8xides

fol | ow I ned 8 13. 4% of
H, 2.7% of .0°"1 S?eﬁ\l or’ i gé?‘(’)‘gf ,&Q%%%ng n%'éelgtﬁﬁno%%gr 6‘%8%?‘59 in the
reaction soluti on had the foll ow ng conmposition according to the

‘[err] H NVR s(Pbet pussesgoinyention foptheymore redates 4q ithenysgopbithege pased
on the anmasitreattion ptaddcdts as fuel and lubricant additives and to gasoline
engine fuels and lubricants containing these reaction products.

The carburetor and intake system of gasoline engines, as well as
injection systems for metering fuel into gasoline and diesel en-

20 gines, are contaminated with impurities which are caused by dust
particles from the air, uncombusted hydrocarbon residues from the
combustion space and the crankcase vent gases passed into the
carburetor. '

25 The residues shift the air/fuel ratio in the idling state and in
the lower part-locad range so that the ‘mixture becomes richer and
the combustion more incomplete and in turn the proportions of un-
combusted or partially combusted hydrocarbons in the exhaust gas
increase and the gasoline consumption rises.

30
It is known that these disadvantages can be avoided by using fuel
additives for keeping valves and carburetor or injection systems
clean (M. Rossenbeck in Katalysatoren, Tenside, Mineraldladdi-
tive, Editors J. Falbe and U. Hasserodt, , page 223 et seq.,

35 G. Thieme Verlag, Stuttgart,. 1978).

Depending on the mode of action, but also on the preferred place
of action of such detergent additives, a distinction is now made
between two generations of such assistants.
40
The first generation of additives could prevent only the forma-
tion of deposits in the intake system but could not remove exist-
.ing deposits, whereas the additives of the second generation can
accomplish both (keep—clean and clean-up effect) and can do so
45 because of their excellent heat stability, in particular in zones
at relatively high temperatures, ie. in the intake valves.
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14 Exanple 3 When the procedure in Exanpl EREP]AAQEMEN’F)MEW t 269
&t wat er were added to the reaction patch, heatifn

pressure 5 gave 1564 g of reaction solution haviin ?g "Iw Il&)\?n § | ement al
anal ysi s: 81.8% of C 14.2%of H 2.7%of O0; [1]5% of N 0 Pcgording
to the 1H Nwe ebaimsis, the reaction product. hadt : Maly)
conposition: 55% of |, 24% of | I 13% of I I I and 8% of IV, basefl on the

.amount of | 4t 0 hVeeactidi

pol yi SObUtfne f ro@rgéagfrpolymeggzatldoré% %fo%r&ﬁriq Q:%t Xh ng}xé]yé cl?tnta:%{xtv‘ﬁr €

treatedvm iTreé

h 30
60[err]C in the °%05F9’é & to 9Q%h85r§°ubﬂ?e%m‘9§u‘I’lé"‘Wa§a805€§‘at withe pajpic
excess NJ err] wabydridep Bel 1883 vferrerponding tocthensheenetienl yoluei on.
was stirred wtlfor theOcapseowheabeeadio malelealesofittie)pelyisobuder haBe phase

separ at ijon | tshensal f@é&u%s adhbié B, otvfitﬁr&mdé;e o8l taﬁaf?‘gelraf%iemﬂﬁder
re- pr Vi ng e (0] oW n
el enent altﬁzmal yg;lﬁgg'%erral ne 7éf ﬁ/@&%&%ﬂﬁ %8 #/&%? . 5.2% of 0; 25 2g1% of

N. The [err] H NWR spectrum had the follow ng conposition: 59%of |, 22%
of 11, 12% & | P rapatiog grodyctpas & Rl vigebuReRmanss okides |af nitgogeRnp| e
5 or mixtures of oxides of nitrogen and oxygen as claimed in
claim 1, the polyisobutene containing up to 20% by weight of
15 C4; monomers other than isobutene or C3 monomers or ethylene as

polymer—-forming units.
g;/ 3. A reaction product of a polyisobutene and oxides of nitrogen
or mixtures of oxides of nitrogen and oxygen as claimed in
20 claim 1 or 2 in the form of a mixture of different nitro-

containing alkanes, this mixture containing, as main com-
ponents, the compounds of the formulae I and IT

NO2
%cnz-—c——cnz— NO; (1)
Hi .
30 _
H3 3 | |
o HC— T T%— CHz — c — CH; — NO, (II)
35 CH; CHj3 -

having the degree of polymerization P mentioned in claim 1.

25

i
HaC— (I:
C

O—"'O ——O

4. A process for the preparation of a reaction product of a

40 polyisobutene having an average degree of polymerization P of
from 10 to 100 and a content E of from 60 to 90% of double
bonds which can react with maleic anhydride, E = 100% cor-
responding to the theoretical value for the case where each
molecule of the polyisobutene has such a reactive double

45 bond, with oxides of nitrogen or mixtures of oxides of
nitrogen and oxygen, wherein the polyisobutene described is

| R R LR AMENDED SHEET
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The procedu?gs%gsggsl n Exanpl e 4, but the nitrogen di oxi de was passed
inat from-8 to -5[err]C. 215 g of product were obtained. - 35 The 1H NMR

“spectrum gave the foll ow ng corrp05|t|05| 52% of 1, 21% of I'l, 18%of 111
and 9% of 1V, based on the amount of 17tq IV.

the highly readi@aFEefovithdiha oxddes o BERTOOE™ 113 R mrm'aﬂﬁaﬁl%fg{%’gmbut yl
met hyl et her wer:@ teoedt édatwifinem 730 '9001f5(hF~ tric oxide with which air
was adm xed in a volume ratio of 1:1, in a stirred apparatus at O[err]C
~in the courge of 200468 :‘.Q;dd’crt of &t 6191%&1%€n@eﬂm GXidesdop Uiitrdgen

further 3 hours Al é{gﬁg OC‘f ojiéggg 4 rp{t r&;yag%‘?;e‘lst Q1iNRedridpt ure

and heatl?'n waLle M rom 0,60 Ther eaf A t he
m xture vvag codtlgdm 1 o h%\'sé’ arat%: %{fsf Q5P Je%fl'o&as gae?h%o%o rf}%nt was
di stilled by sAgmm@ti@n baeeafinto nitrgzgontpining agkenesynso/ 45056
15  off fromthe organic phase. The resulting 218 g of residue con-
tained, aCC@rd'K'G:éa%tibh'\{BRddb%(Vbea@o.’ﬂﬁédbhtéhe &4 dxideb afichibogenof

IV, baseg ;)n th&,]-"]ﬁ hg 72’8§ f @s/clhdhed in 3
conpari son S S 0 n nly -
a i smal |~ propgdh J1"er! 8?" %Er"ﬂ}’ﬁ% abhet ¢ 8% }ﬁ%g 31 e?’FERE%‘mﬁ%\ﬁr-y
age nol ecul ar vy glimdnation sHitheb ﬂﬁﬁf)e%‘ntfzn& r c‘”i 10 of

M hagol M (n- parteifchi magniy ihave Gher str@ftunes) X¥ELeand/9n S¥IZRd wer e
treated with 115 g of nitrogen dioxide at 40[err]C in the course of

15 : . I‘|102
R— CHy—— C == CH— NO; _ R— C=C—CH3
v | - |
_ CH; ; CH3
20
(XVII) ' (XVIII)
where R is polyisobutyl of the formula_ REPLAC
25 cn _ y
3 2 4 NOV 1997
H3C — C CHz _— C -
CH3 CH3 P—Z
30
having the degree of polymerization P mentioned in claim 1.
o/

7. A process for the preparation of a nitro-containing alkene,
35 which comprises subjecting a reaction product of a poly-
isobutene and oxides of nitrogen or mixtures of oxides of
nitrogen and oxygen as claimed in claim 1 or 2 after its
- formation to elimination with bases.

40 8. A reaction product of a polyisobutene and oxides of nitrogen
or mixtures of oxides of nitrogen and oxygen as claimed in
claim 1 or 2, which, after its formation, has been converted
by hydrogenation into aminoalkanes.

45 9. A reaction product of a polyisobutene and oxides of nitrogen

or mixtures of oxides of nitrogen and oxygen as claimed in
claim 1 or 2, which, after its formation, has been converted

MW seewen sz
. * C L M S * . . .
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4 hours: Af‘%%ffwt*?eo%ﬁcess ni trogen di oxi de had been stripped wth

_nitrogen, 350 g of water were added to the reaction product and stirring
was carried out for 3 hours at 60[err] . After- phase separa- 15 tion,
stirring was carried out again with wdter and the organic has yas t hen
di stilled briebyyhydsrgenatdgorcBainiss dite. oRg79r gnore 3 1ﬁ?6h‘fﬁ‘?esw8 e-ne

obt ai ned as a skeractwxEsIt¥IENtoAX¥Ghver si on of 949% based on the

pol yi sobut ene used, was determ ned by neans of preparative

chr omat ogr aphy. 20 The/ﬁ%?emsnt al analysis gave thedgollowing result: -
81% of C_ 14. 1% of H 3.009 0; 1.2%of N. 25 Wien tjhe reacti on was
carried out in tert-butyl thyl ether and the sol vent g_d]}]tilled_ of f
after the worki nqR Up.Cheite Sorvela— NHz2 f r ee pRodutE2gave t e ol %W ng

anal ysi s: 80.0%of C 13.4%of H 4.7%of 0; 2% off N. 30 ~The 1H NWR
spectra gave an unstructur€ds nultiplet at from4.2 toCHs 5 4 ppm . which
coul d not be assigned to any defined structures.- Exanpl e 8 35 400 ¢
of reacti'd)n sol ution fromszsgnpl e 4 were stirred, bef pxr) evapor ati on of
the solvent, tert-butyl nethyl ether, with 600 g of water and 20 g of
sodi um carbonate for 20 hours at 25[err]C. In or- der to achi eve better
phase separation, 140 g of N#9% strength hy- 40 drochl & ¢ acid were added
to the reaction mxture andi t he or gani ¢ upper phase Ivvas t hen separated -

of f and evapor at eggl—dq— c —48H,— NH; R— CH;— C— CH;—NH;
15 |
'~ CHp,— NH2 CH;— NH;
y - (xxir)  [p —
W (XXI) _ (XXII) REPLACEMENT SHEF
20 NH, NH; THZ i’H 24 N0V 1997
R—CH— C—CH; R—'—CH—T——CH3
CHj3 CH3 )
25
(XXIIT) (XXIV)
NH, NH; ' N llle (I)H
30 R— CH— C— CH;—NH; R—CH—(I:——CHz-—NHz
CHs CH3
o/ (XXV) . (XXVI)
35

where R is polyisobutyl of the formula

(‘333 (I:H3
40 H3C — C— CHy — f
|
. CH3 CH3/ p_2

45 having the degree of polymerization P menioned in claim 1.
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16 197 g of reaction product giving the follow ng el emental analysis
‘retmai ned: 81.6% of C 13.5%of H 3.3%of 0; 1.3%of N The [err] HHNWVR
spectrum showed, in addition to residués of conmpoupd 5 Il, mainly conpound
XVI1 in thet®i & BFPCLERNEOF Jhe PHePaERtif® of ap; gRinoatkadgy cVRIGH My and 7
ppm Use exprisiess hydoogenat-ingeanreastiam praduge ofla/@olyisobqykenengi ne
tests were carrdamil oxitiessofigiidrogeal oXantiotures. 3£ logides ofgnierégarandi ng to
CEC- F- 04- A- 87) .oxygenlgk &5£ffred in claim 1 or 2 afteEWPE¥mdei&aded prem um

grade 15 Metering of the additive: 200 ppmin each case Exam
Qgglébye 1f¥€% QQ!%@EEéaQEﬁé%ct of eh#éiigg%@éggég2§§§2§¥£§%§[ggéfigfqgenNo'
4 0 or mixtures gf oxidesgof nitrogen and oxygen as clajmsd in (150)
(154) (200) claim 1 or 2, which, after its formatgon, has Been convexted

5 10 . byl elimination with ba8dd)into Mitop-contditiing alkedes, and

1 i? théh by hydrdgenatiof®intd laminoalkénes. (277)
(175) 183) (337)° . -

12. A reaction product of a polyisobutene and oxides of nitrogen
or mixtures of oxides of nitrogen and oxygen as claimed in
.claim 1 or 2, which, after its formation, has been converted
15 by'elimination with bases into nitro-containing alkenes, and
then by hydrogenation mainly into aminoalkanes of the struc-
tures XXVII and/or XXVIII. '

W |
. . NH»
20 , r
' R— CHa— CH — CH,— NH, ' R— CH—CH— CH;
CHj | CHj3
25 (XXVII) | (XXVIII) |
where R is polyisobutyl of the formula REPLA(IHAENT SHEET
| nghmﬁaﬁxﬂ
30 TH3 TH3
H3C— C— CH, — ¢ S s

-/ | CHs CH3/ p.2

35 |

having the degree of polymerization P mentioned in claim 1.

13. A process for the preparation of an aminoalkane, which com-
prises subjecting a reaction product of a polyisobutene and
40 oxides of nitrogen or mixtures of oxides of nitrogen and
oxygen as claimed in claim 1 or 2 after its formation to
elimination with bases, and then hydrogenating the nitro-
containing alkenes formed.

45 14. A reaction product of a polyisobutene and oxides of nitrogen

or mixtures of oxides of nitrogen and oxygen as claimed in
claim 1 or 2, which, after its formation, has been converted

OO O R AMENDED SHEET
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*) val ues wppﬁgﬂfsa Itive (blank test).in brackets 30 Qﬁ( FESLﬂ :

<l early show the val ve-cl eani ng action of the novel addi ti ves. 35
40’ - 45 BASF Akti engesel | schaft 940216 O Z. 0050/ 45056

Reaction products of polyisobutenes and, oxi des of nitrogen or m Xt ures

of oxides of nik¥ SJeAiBaBioNyHeh Ragesntato dErgscenkaining,adkenss iansht
additives 5 then by addition of amines or alcohols and subsequent hydro-

genation or by cleavage to aldehydes ahd addition of amines
onto these aldehydes and subsequent hydrogenation into
5 aminoalkeanes.

15. A reaction product of a polyisobutene and oxides of nitrogen
or mixtures of oxides of nitrogen and oxygen as claimed in
claim 1 or 2, which, after its formation, has been converted

10 by elimination with bases into nitro-containing alkenes and
then by addition of amines of the formula HNRIR2 or alcohols
of the formula R!-OH and subsequent hydrogenation or by
cleavage to aldehydes and addition of amines of the formula
HNR!R2 onto these aldehydes and subsequent hydrogenation into

15 aminoalkanes, which mainly have one or more of the structures
XXIX to XXXIV

W : NRIR2
20 ° R— CH;— CH — CH;—NRIR? R—CH—CH— CH3
CHj; ' . CH3
(XXIX) ' (XXX)
25
. CHs NH, NRIR?
R— CHy— C— CH— NH, R——_—.CH-——T-—CH3
30 NRIR?Z 'CH;
(XXXT) - : (XXXII)
/ _
CH; NH, OR!
35 | |
R~ CHy~— C ——CH;— NH; R— CH— C—CH3
OR! : CH3
40 (XXXIII) ' (XXXIV) .

where R is polyisobutyl of the formula -
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Abst ract Obi%é% ?%ﬁ.products of po]yi.sobut enes havi ng an aver age 3egree

of . +polynerization P of from10 to 100 and a content E of from60 to 10
“90% of- doubl e bonds whi ch can react vwéh mal ei ¢ anhydride, E = 100%
corresponding to the theoretical value for the case where each nol ecul e
of the polyisobutene has such a rgactive dqybl bond, wi th oxi des of
nitrogen or m xtures of oxides oflrﬁ rogen | d oxygen, are suitable as
additives for fuels, in par&igng SCLor dasol | ne engi nes, and for

| ubri cants. 20 2573 2

5 . CH; CH3/ p.2

having the degree of polymerization P mentioned in claim 1,
and R! and R? are C;-C3p-alkyl, Cy-C3p~alkenyl, Cs-Cg-cycloal-

10 kyl, C;-Cjg-aralkyl or unsubstituted or substituted
Cs-Ci1s—aryl, and R? may furthermore be hydrogen.

16. A process for the preparation of an aminoalkane, which com-
prises subjecting a reaction product of a polyisobutene and
15 oxides of nitrogen or mixtures of oxides of nitrogen and
oxygen as claimed in claim 1 or 2 after its formation to
N elimination with bases, and then converting the nitro-
&QJ containing alkenes formed by addition of amines or alcohols
and subsequent hydrogenation or by cleavage to aldehydes and
20 addition of amines to these aldehydes and subsequent hydro-
genation into aminoalkanes.

17. Use of a reaction product of a polyisobutene and oxides of
nitrogen or mixtures of oxides of nitrogen and oxygen as
25 claimed in any of claims 1 to 16 as an additive for fuels and
lubricants.

18. A fuel for gasoline engines, containing an effective amount
of a reaction product of a polyisobutene and oxides of ni-
30 trogen or mixtures of oxides of nitrogen and oxygen as
claimed in any of claims 1 to 16.

U 19. A lubricant containing an effective amount of a reaction
product of a polyisobutene and oxides of nitrogen or mixtures
35 of oxides of nitrogen and oxygen as claimed in any of claims
1 to 16.
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(54) Titley”"REACTION PRODUCTS OF POLYISOBUTYLENES AND NITROGEN OXlDES OR MIXTURES OF NITROGEN OXIDES
AND OXYGEN AND THEIR USE AS FUEL AND LUBRICANT ADDITIVES

(54) Bweichmmg: UMSETZUNGSPRODUKTE AUS POLYISOBUTENEN UND STICKOXIDEN ODER GEMISCHEN AUS STICK-

OXIDEN UND SAUERSTOFF UND IHRE VERWENDUNG ALS KRAFT- UND SCHMIERSTOFFADDITIVE
(S7) Abstract )

The invention concems reaction products of polyisobutylenes having an average polymerisation degree P of 10 to 100 and a proportion
E of 60 to 90 % of double bonds which can be reacted with maleic acid anhydride, E comresponding to 100 % of the calculated theoretical
valueifeachpolylsobutylenemoleculehasamacuvedoublebondofmstype.w1ﬂ1mn'ogenox|desormixnnuofmirogenomdesand
oxygen. ’l‘hesereactmnproductsaresmtableasﬁ:eladdiﬁves,mpamaﬂarforsparklgnmonengmes,andaslubncantaddmves.

(57) Zusammenfassung

Umsemmgspmduhemm?oly:sob%mdesmuﬂemn?olymemaumsgmdes? 10 bis 100 mit einem Anteil E = 60 bis 90
%anDoppelbmdungen,diemttMalemﬁmeanhydndumseﬂbarshﬂ,wobenE-loo%demrechnenschtheoreuschenWertmrden
Fall entspriiche, da8 jedes Molekill des Polyisobutens eine derartige reaktive Doppelbindung hatte, mit Stickoxiden oder Gemischen aus
Stickoxiden und Sauerstoff. Diese Umsetzungsprodukte eignen sich als Additive fir Kraftstoffe, msbesondetemrowomotoren,tmdﬂh-
Schmierstoffe.

-




