PF 58696 1 Anthraqui none derivatives as markers for liquids Description: 5
The present #gﬁ@\;@tl on relates to the use of conpounds of the general fornula
(1) R6 O>5 R7 (1) NR3 RR9O 0 R A as nmarkers for liquids, where the
synbol s are each defined as follows: X, Y are each independently,
rdentically or differently, 0, NR4, het‘brocycl es, 10 A, B are each

i ndependenh&rﬁ i dent al |y or_ di ffere tllcﬁj NR5, Mare alkali netals, R1,
R2 are eac Wﬁ'@ﬁ'@ﬂ'&% AV S RSP PEES O I fferent 1y, H  Cl- C20-al kyl .

C2- C20- al kenyl , C2-C2o0-al kynyl, C3- ClS cycl oal kyl, aryl, heterocycles, 15
R3 i s Cl-C20-al kyl , Cl1-C2o-al kyI car bonyl, C2-C2o-al kenyl,

C2- C20- al kenyl car bonyl, C2-C2o0-al kynyl, C2-C20-al kynyl carbonyl

C3- C15- cyclmacliption: Cs- C15- cycl oal kyl carbonyl, aryl, aryl carbonyl,

5 The present invention relates to the use of compounds of the general formula (I)

as markers for liquids, where the symbols are each defined as follows:

XY are each independently, identically or differently, O, NR*,
heterocycles,
10 AB are each independently, identically or differently, O, NRS,
M are alkali metals,
R1, R2 are each independently, identically or differently, H,

C1-Cao-alkyl, Co-Cop-alkenyl, C-Cyp-atkynyl, Ca-Cis-cycloalkyl,
aryl, heterocycles,

15 R3 is C1-Cao-alkyl, C1-Cyo-alkylcarbonyl, C2-Cao-alkenyl,
C-Cac-alkenylcarbonyl, Co-Cap-alkynyl, Co-Cap-alkynylcarbonyl,
Cs-Cis-cycloalkyl, Cs-Cis-cycioalkylcarbonyl, aryl, aryicarbonyl,
heterocycles,

R4 is H, C4-Cyp-alkyl, C2-Cac-alkenyl, Co-Cyo-alkynyi,
20 Cs-Cis-cycloalkyl, aryl, heterocycles,

R5 is H, C1-Cao-alkyl, C2-Cap-alkenyl, Co-Cap-alkynyt,



heterocycles, R4 is H, Cl-C2o-al kyl, C2-C20-al kenyl, C2-C20-al kynyl, 20
C3- ClS-cycIFQﬁ#gég , aryl, heterocycles, R5 is H, Cl-C20-alkyl,

C2- C20- al kenyl'; - C20-al kynyl, PF 58696 2 C3-Cls-cycloal kyl, aryl,

het erocycl es, R6, R7, R8, RO are each independently, identically or
differently, H G C2o-al kyl, Cl-C2o0-al Kl carbonyl, G C2o0-al koxy, Cl-C20-

al koxycar bonyl, C2-C20-al kenyl, CrC2o-al kenyl carbonyl , C2-C20 5 al kynyl,
C2- C20- al kynyl car bonyl , CSi%GIfJS@'EWCI’ 'KF‘S/W‘ﬁ he}{%@g:@? »cycl oal kyl carbonyl , aryl,

aryl carbonyl, aryloxy, aryloxycarbonyl, heterocycles, NRLR2, hal ogen, CN,
N2, where the RPuBstR®t Be&nt ereRdachrRadeRBdemRY, idRGlicalRp or fifereRBy.¢t, RO may each be
interrupted at 10 any position by one or nore heteroatons, where the nunber

of these heteroatons is ne.L-OIRERyt BAR,18kyIEArBER, AR, BMox L, d}(]lnan 8, nore
preferably not nore than 5 an especially not rore tzhan 3, and/or may be

substituted in each case at an 0Si 1.0 but t.more than five, tines,
preferably not nore than fSl‘fPX%Ia ygﬁ&%?lge'ﬁ’lj’e %?Q[ﬁlvnﬁ@?rbo%r'ng%'n three
times, by NRIR2, CONR R2, COOM COOR1, SO3M SO3R1, CN, NO2, 15

Cl- C20- al kyl , Cl1- C20- al koxplkyaylyC:-CaraffyoylgarbneyleCoCyctysioalkiet er oat ons or

hal ogen, where these may |ikew se be substituted not nore than tw ce,
preferably not nore than 0QG&s-ci¥odKyR&aeHMYP arylRIMIERDERYI, aryloxy,

aryloxycarbonyl, heterocycles, NR'R2, halogen, CN, NO,

where the substituents R', R2, R?, R4, RS, R8, R7, R8 or R? may each be interrupted at
10  any position by one or more heteroatoms, where the number of these heteroatoms is
not more than 10, preferably not more than 8, more preferably not more than 5 and
especially not more than 3, and/or may be substituted in each case at any position, but
not more than five times, preferably not more than four times and more preferably not
more than three times, by NR'R?, CONR'R2, COOM, COOR!, SO3M, SOsR*, CN, NO,
15  Ci-Ca-alkyl, C4-Ca-alkoxy, aryl, aryloxy, heterocycles, heteroatoms or halogen, where
these may likewise be substituted not more than twice, preferably not more than once,

by the groups mentioned.

The invention further relates to liquids which comprise a compound of the general

20 formula (I) as a marker. The invention further relates to methods for detecting markers
in liquids and for identifying liquids which comprise at least one compound of the
general formula {1). The invention further relates to various novel compounds of the

general formula ().



The invention further relates to |liquids which conprise a conmpound of the
general 20 goggader (1) as a marker. The invention further relates to nethods
for detecting markers in liquids and for identifying |iquids which conprise
at | east one conpound of the general fornula (1). The invention further
relates to various novel conpounds of th® general formula (I). PF 58696 3
Further e di ment f the . present invention can be_taken fromthe clains,
the descr iiBncane rratse Heesen oo Ay 5o Braa o Rapiar e the

af orenenti oned features, and the features which are still to be nentioned
bel ow, of tdesciipiiearndke exanmes. Itiaselbeviderd thal dfabéferamntiondd/featureh eaand

conbi nation stated specifically in each case but also in other 5

conbi nat i onge watlresivhicRays 86 iR re&ibRe®beibieof tﬁé’ﬁﬂbhm-sue{e_%f @aftedarand very
preferred enbodinents of the present invention are in particular also those

in which all . of the. i ' ' : h f d
and very pitSPEE) BHOREAH R GeTBa Fats e R b P Lo Foat] 988 and t hei r
use as markers for mneral oil products 10 are known. US 3, 164, 449

descri bés aetripinatiohnwitkoud éaavingtthe esoperd thehivvention ePrederregracdrvent preferreidner al
oil's. The ant hraqui none derivatives described in this docunent do not

conprise GiRRiASHES f the reBanRlahtich@ré W parldular alse tFEselinQhlcHOSBFeMurgtescr i bes

a method for the invisible marking of mneral oil products wth the aid of
dyes. Theseof eelﬁverm‘i% shlg}tegtrmgfle'r%avea {h%oprebf%rrgg %t‘j (\:/grly%rref%rréa ﬁ':légﬁitn'gg.m ed

Particular anthraquinone derivatives and their use as markers for mineral oil products

10  are known.

US 3,164,449 describes anthraquinone derivatives and their use as markers for
mineral cils. The anthraquinone derivatives described in this document do not comprise

compounds of the general formula (1).

15
EP 1 001 003 A1 describes a method for the invisible marking of mineral oil products
with the aid of dyes. These dyes may, inter alia, also be particular 1,4-substituted
anthraquinone derivatives which do not, however, comprise compounds of the general
formula (1).

20

Documents EP 1 323 811 A2, EP 1422 284 A2, EP 1 426 434 A2, EP 1 479 749 A1
and EP 1 486 554 A1 disclose methods for marking mineral oils by adding various
anthraquinone derivatives. They are, for example, 1,4,5,8-tetrasubstituted

anthraquinones or anthraquinone dimers with absorption maxima in the range from 710



ant hr aqui none derivatives which do not, however, conprise conpounds of the
general fq ¢bg(!). 20 Docunents EP 1 323 811 A2, EP 1 422 284 A2, EP 1
426 434 A2, EP 1 479 749 AL and EP 1 486 554 Al discl ose nethods for

mar ki ng m neral oils by adding various anthraquinone derivatives. They are,
for exanple, 1,4,5,68-tetrasubstituted &hthraqui nones or anthraqui none

dimers wit orption xima in.the range . from 710 PF 58696 4 tq, 850 nm
or et ra 18 CBLAEE ab P T dsPuhe i B AR S ER O aksa Pt ne
range from690 to 1000 nm M xtures of different anthraqui none derivatives
are |i kew gengadisep 690 éel100themaldixturag af dierenirnthreguingrssdefivetiyessard likewistese
docunents do not conprise conpounds of the general formula (1). 5 WO

2005/ 06394 24ehtritstids The SRBrdquilonaagrivatines isbibsaPinaiedte Ricomentdiddmatonpri se at
| east one ant hraqui none derivative as a marker. Conpounds of the general

formula (1) n scri-hed S,y 10 Particul ar conpounds of the
gener al forcr?ﬁ]rpgsf P%p‘g@lﬁ‘éﬁfg] %/e%%‘{)%rﬁ%ia mant hr aqui nonedi car boxi m des, and

processes for their preparation are known. DE 939 044 and DE 945 112
descri b® processes for preparing
1, 4-di am no- 2, 3- ant hr aqui nonedi car boxi m des substituted on the im de

ni trogen atwomZpsmedodhal tisdReed fuel &) idyRdangchicepPhtee Whithedenpriee eplebbal at e
fibers. A use of these
one anthraquinone derivative as a marker. Compounds of the general formula (1) are

not described as markers.

10 Particular compounds of the general formula (1), especially specific

anthraquinonedicarboximides, and processes for their preparation are known.

DE 939 044 and DE 945 112 describe processes for preparing
1,4-diamino-2,3-anthraguinonedicarboximides substituted on the imide nitrogen atom
15  and their use in the dyeing of polyethylene terephthalate fibers. A use of these

compounds as markers for liguids is not disclosed.

DE 1 176 777 describes the preparation of particular anthraquinonedicarboximides
proceeding from 1-amino-4-nitroanthraquinone-2-carboxylic acid. A use of these

20 compounds as markers for fiquids is not disclosed.

In practice, it is found that many of the known markers, especially in mineral oils, with
the additives typically present therein, or in additive concentrates, often do not have the

desired long-term stability. The action of said additives changes, for example, the



conpounds as markers for liquids is not disclosed. DE 1 176 777 descri bes
the prepar gt gggggf Pparticul ar ant hraqui nonedi carboxi m des proceeding from
1- am no- 4-ni troant hr agui none- 2- carboxylic acid. A use of these 20 conpounds
as markers for liquids is not disclosed. In practice, it is found that nmany
of the known markers, especially in mnesal oils, with the additives
typically present therein, or in additive concentrates, often do.not, have
the des! r o ER g b APsr el b PR AR e B BRI e T or
exanple, the PF 58696 5 spectral properties (e.g. absorbance) of the

mar kers. Fribgmankary ang redigble edensfieation ofthefliquida cespgeiely at iawdnarisen abl e
identification of the liquids, especially at | ow nmarker concentrations, is
t her ef ore pRBsERIB0RNIYiHeRtgrel goBbibRONEEGERNIRMIRYrdY fcp PERchgeardepidds. 5 |t
was therefore an object of the invention to provide further anthraqui none
derivatives and related conpounds which feature not only good solubility
but also good long-term stability and storage stability in the liquids to
be marked, especially mneral oils or additive concentrates. 10 Detection
of the dar Kewas theeiereran gpiechrbRe gnveationta pioYide fusihgr anthegainone dedyatyesret hods
by detecting the absorption or the fluorescence, The higher the fluorescence

quant um yigkdepfed denptRhESWaich fFRUIBTHE 08¢ a8bd sMebilty det Ql@b'fg@@d iongekfm can be
effected at low concentration of the marker. It was therefore a further

PR TR B T TN R et

for the marking of mneral oils.
additive concentrates.

10  Detection of the markers freguently takes place with the aid of spectroscopic methods
by detecting the absorption or the fluorescence. The higher the fluorescence quantum
yield of the markers, the more sensitively detection itself can be effected at low
concentration of the marker. It was therefore a further object of the invention to find
markers which have an increased quantum yield compared to the known markers,

15 especially the anthraquinones used for the marking of mineral oils.

The markers can be detected at different temperatures. It is therefore necessary to find
markers which can be detected as independently of temperature as possible or with
reproducible known temperature dependence.

20
It has been found that the above-described compounds of the general formula (1), for
example anthraquinonedicarboximides and related compounds, have both a good
solubility and a very good long-term stability, especially compared to customary fuel

additives. Moreover, especially anthraquinonedicarboximides which are among the



The markers can be detected at different tenperatures. It is therefore
necessary t } mar kers whi ch can be detected as independently of
tenperature asS possible or with reproduci bl e known tenperature dependence.
20 It has been found that the above-described conpounds of the general
formula (1), for exanple anthraqui noneds carboxi m des and rel ated conpounds,
have both a goo solubilit nd a very good |gng-termstabiljt especially
Conpar e t SPOUSOsHDG Compotadicr the Seem Bl Secgiaisir gn elevited

ant hr aqui nonedi car boxi m des whi ch are anong the PF 58696 6 above-descri bed
conpounds dluctdseempermpaatuni pietdudompargd trtke aothedguenohe deavatiebs usadeas
fluorescence quantumyield conpared to the anthraqui none derivatives used as

m neral oi lniABiKEH Satkerd ih%hé’?ii&rrar@"rhe teiSerb@RPgSRINEE feedBRfM e ee found for
the fluorescence Is frequently very low for the conpounds of the general

formula (1), 5 In the context of this invention, .expressions of, the form
o G denotfio@saihdeds regun yrBmok o eorponE o FaeiE A Rul hl'ar oumber
of carbon atons. The nunber of carbon atons can be selected fromthe entire

range fooma to b, including a and b; ais at least 1 and b is always
greater than a. A further specification of the chem cal 10 conpounds or of

the substi tiyeqd sontext 6f hRGHRHtBY, SPRI8RPE ONtheFbmt BCE BERBtERNERARM | N this
case, V represents a chem cal conpound class or substituent class, for
exanpl e al kc\élmpoﬁr%Tsp 8rusrcjggtit85ntglhl§%lng %up%%c'u}algﬁg%gér of carbon atoms. The number of
carbon atoms can be selected from the entire range from a to b, including a and b; a is
at least 1 and b is always greater than a. A further specification of the chemical
10  compounds or of the substituents is effected by expressions of the form C,-Cp-V. In this

case, V represents a chemical compound class or substituent class, for example alkyl

compounds or alkyl substituents.

Halogen represents fluorine, chlorine, bromine or iodine, preferably fluorine, chlorine or

15  bromine, more preferably fluorine or chlorine.

Alkali metals are Li, Na or K. In particular, the alkali metals (M) in the chemical group

-S03M or -COOM may occur as monovalent positively charged ions.

20  Specifically, the collective terms specified for the different substituents R', R2, R3, R4,

RS, Ré, R7, R, R9, R10, R, X, Y, A and B are each defined as follows:

C4-Ca0-Alkyl: straight-chain or branched hydrocarbon radicals having up to 20 carbon

atoms, for example C4-Cio-alkyl or C14-Czo-alkyl, preferably C4-Cio-alkyl, for example



Hal ogen represents fluorine, chlorine, bromne or iodine, preferably
fluorine, i or 15 brom ne, nore preferably fluorine or chlorine.

Al kali metals are Li, Na or K In particular, the alkali nmetals (M in the
chem cal group -SO3M or -COOM may occur as nonoval ent positively charged
tons. 20 Specifically, the collective tefns specified for the different
substi t uent . R2, . R4 , R6, R/, Re, RO 0, R11, . X Y, A and B
are each déff %ﬂkasS%%Sthlég&BEORv’kg?PProgy'r g %‘ﬁg‘g’%é"r bupliseaihba

hydr ocar bon radi cals having up to 20 carbon atons, for exanple Cl-Clo-al kyl
or Cl1- C20-teitHoyty], 1pt-dimetatiétpyl Glerdal 02-aiekiyibutyl ot, 1-elcastpyipropi, 58696 7

C -C3-al kyl, such as nmethyl, ethyl, propyl, isopropyl, or C4-C6-alkyl,

n-butyl, Segmbuiipro ttﬁﬁn@tﬁ fLegh Y Ihek imeﬂﬁz‘lﬁe‘x‘]tl Pmegiyhy| but yl ,
1, 1- di et hyl pr og??l pyl 2- | n'etlir{g?%r opy?%ﬁ dl%t hyi pr opyyi 1- etyLlyI pr opyI

2e>2<y:jl ma,t hmﬁeg 51?{1 %”%hﬁt?ﬁ‘t Eérddr{]g@{b@‘ ijada' %Mteﬁd@é@ylgutyl 2,3-

di met hyl butyl, 3, 3-dinethyl butyl, 2-ethyl butyl, 1,1,2-trinethylpropyl,
1,2,2-t15 - d«meilhrylbptyb@yif dlrm_aﬂ@tiwvl aeﬂmftbluwl pirb%ymmetmyletqwl 12, 2xt-hy| pr opyI or
C7- Clo- al kyl such as heptyl, octyl, 2-ethyl hexyl, 2,4, 4- trlnethylpentyl
1,1,3,3- tetrﬁé!ﬁﬂg}bbbbﬂleyﬁyl 1ﬂﬁé’tﬁ¥llpﬁ2fp |, dEI-2- rﬁétﬁlylﬁﬁ:@?ﬁbﬁﬁ -oerarfl sudiWas

Cl - C20- Al kyl carbonyl : a strai ght a| n or branched al kyl group having from1

5?038 RSy el T R R "35?%%&@%%&”?&}%?“ 232¥'y|

n- i sopropionyl, n-, iso-, sec- or tert- butanoyl n-i so-, sec-
tert pent arlsgyl, and ispmersstasRhinoyl , n- dodecanoy! .

10  C+-Cao-Alkylcarbonyl: a straight-chain or branched alky! group having from 1 to 20
carbon atoms (as specified above) which is attached via a carbonyl group (-CO-),
preferably C+.Cqo-alkylcarbonyl, for example formyl, acetyl, n- or isopropionyl, n-, iso-,

sec- or tert-butanoyl, n-iso-, sec- or tert-pentanoyl, n- or isononanoyl, n-dodecanoyl.

15  C4-Ca-Alkoxy means a straight-chain or branched alkyl group having from 1 to 20
carbon atoms (as specified above) which is attached via an oxygen atom (-O-), for
example Cs-Cio-alkoxy or C11-Cao-alkoxy, preferably C4-Cio-alkyloxy, especially

preferably C+-Cs-alkoxy, for example methoxy, ethoxy, propoxy.

20  C+-Cao-Alkoxycarbonyl: is an alkoxy group having from 1 to 20 carbon atoms (as
specified above) which is attached via a carbonyl group (-CO-), preferably
C1-Cro-alkyloxycarbonyl.

C,-Cao-Alkenyl: unsaturated, straight-chain or branched hydrocarbon radicals having

from 2 to 20 carbon atoms and a double bond in any position, for example C2-C1o-



15 C1- C20- Al koxy nmeans a straight-chain or branched al kyl group having from
1to 20 %ﬁjﬁbg%tom (as specified above) which is attached via an oxygen
atom (-0-) exanple G -G o-al koxy or Cl1-C20-al koxy, preferably

Cl- Clo- al kyl oxy, especially preferably Cl-C3-al koxy, for exanple nethoxy,
et hoxy, propoxy. 20 Cl C20- Al koxycarbonyd : is an al koxy group having from1
to 20 carbon atons speci fi ed above) which is attached via a carbonyl
group (- codk e”ﬁr%@r§@1‘§)k@1 Erafeiably CER?IO@US?@&‘ $u58 8 (G- (erlksryl. APRRAS |

unsat urated, straight-chain or branched hydrocarbon radicals having from 2

to 20 car bmmmybr‘rmra;mhyazeInubérejl,bamdthertrmnyl, p-asiteniyl 8;butenyl, Sxdangdye, C2- Clo PF
58696 8 al kenyl or Cl1-C20-al kenyl, preferably C2- Clo al kenyl such as

C2- C4-al k P 2 Bt |,
1 but enyl e’“‘*“ﬁ"h?"“‘ﬁ R EE U ZPI%@W Smgh R ghier !
- I, 1 - I - 2- I C6 | k I

BRI oL TN 2B OB BTN RSB o 7 RS

but enyl, 2-nethyl-1-butenyl, 3- nethyl-l-butenyl 1- net hyl - 2- but enyl ,

2- met hy I5- 2-blatenyt, ényéthyl&-—hmitehﬂ,l 3-thethyt-ériyutenyll 1 FreéthyII-z-ButhI,emy'IeihyI-Z-bu-
2-met hyl - 3-butenyl, 3-nmethyl -3-butenyl, 1,1-dinethyl-2-propenyl,

1, 2- di et hyl < g%enfoP@f‘Q'hute% F%éﬁ%@ﬁut@nyﬁ”@ﬂﬁwmbﬁﬁeﬂ% m&h{/—@rﬂgshex enyl

1-ethyl -2-pr exe exenyl exeny exen
1- net hyl -

- pent enyl , " Pg s ﬂﬁro@ergLﬂt%ﬂmetI?@q;pgSgﬁnyl 3 ﬁﬁteﬁllﬂl% pl?‘gr’ne:‘?g't ﬁ)ﬂthﬁ SE;PgLyI :

4- et hyl - 2 pentenyl, 1-nethyl-3-pentenyl, 2-nethyl-3-pentenyl,

3- et hyl - Sppmmglmer,thW—ZFmbﬂradyI,a-nmahyinzl-hexéhyi, 3-hexenyl, 4-hexenyl, 5-hexenyl,
1-methyl-1-pentenyl, 2-methyl-1-pentenyl, 3-methyi-1-pentenyl, 4-methyl-1-pentenyi, 1-

10 methyl-2-pentenyl, 2-methyl-2-pentenyl, 3-methyl-2-pentenyl, 4-methyl-2-pentenyl,
1-methyl-3-pentenyl, 2-methyl-3-pentenyl, 3-methyl-3-pentenyl, 4-methyl-3-pentenyl, 1-
methyl-4-pentenyl, 2-methyi-4-pentenyl, 3-methyl-4-pentenyl, 4-methyl-4-pentenyl, 1,1-
dimethyl-2-butenyl, 1,1-dimethyl-3-butenyl, 1,2-dimethyl-1-butenyl, 1,2-dimethyl-2-
butenyl, 1,2-dimethyl-3-butenyl, 1,3-dimethyl-1-butenyl, 1,3-dimethy!-2-butenyl, 1,3-

15 dimethyl-3-butenyl, 2,2-dimethyl-3-butenyl, 2,3-dimethyl-1-butenyl, 2,3-dimethyl-2-
butenyl, 2,3-dimethyl-3-butenyl, 3,3-dimethyl-1-butenyl, 3,3-dimethyl-2-butenyl, 1-ethyl-
1-butenyl, 1-ethyl-2-butenyl, 1-ethyl-3-butenyl, 2-ethyl-1-butenyl, 2-ethyl-2-butenyl,
2-ethyl-3-butenyl, 1,1,2-trimethyl-2-propenyl, 1-ethyl-1-methyl-2-propenyl, 1-ethyl-2-

methyi-1-propenyl or 1-ethyl-2-methyl-2-propenyl, and also C7-Cip-alkenyl, such as the

20  isomers of heptenyl, octenyl, nonenyi or decenyl.

Cz-Cag-Alkenylcarbony!: unsaturated, straight-chain or branched hydrocarbon radicals
having from 2 to 20 carbon atoms and a double bond in any position (as specified

above), which are attached via a carbonyl group (-CO-), preferably C2-Cic-



met hyl 4-penteny| 2- met hyl - 4- pent enyl , 3-net hyl - 4-pentenyl ,

4- met hyl - ﬁgq?%y 1,1- dinethyl-2-butenyl, 1,1-dinethyl-3-butenyl,

1, 2- dlnethyl tenyl, 1,2-dinethyl-2- butenyl, 1,2-dinethyl-3-butenyl,
1, 3-di net hyl - 1- butenyl 1, 3-di net hyl - 2-butenyl, 1,3 15 di nethyl - 3- but enyl ,
2, 2-di et hyl - 3-buteny|, 2, 3- dinethyl 1- bytenyl 2, 3-di net hyl - 2- butenyl,

2, 3-di met hyl - 3- butenyl, 3, 3- dlnet | -1 -buten 3, 3-di net hyl - 2- butenyl

1- et hyl - 1-3HERANY {Or@P‘ﬁR/r'Pb?t'B‘%ﬂ propeqoyy Wﬁ?n%f IREDIEROY!, NONGBOKNANG) byt eny| |
2-ethyl -2-butenyl, 2-ethyl-3-butenyl, 1,1,2-trinmethyl-2-propenyl,

1- ethyl-i-ﬁsﬂhmtimyﬂﬁopenyl, 1-ethy|-2- nethyl-l-propenyl or

1- et hyl - 2-nmet hyl - 2- propenyl, and al so C7-Clo-al kenyl, such as the 20 isoners
of heptenyl, octenyl, nonenyl or decenyl. C2-C2o0-Al kenyl carbonyl :

unsat urated, straight-chain or branched hydrocarbon radical s having from2

to 20 carbq nd a bl e hond,in, an sition (as Sp eci above),
whi oh ar e i GeTTY Srao B Prasen PPN Gips AN Te5 Ceorbr 58696 9
al kyl car bonyl, for exanpl e ethenoyl, propenoyl, butenoyl, pentenoyl,
nonenoyl5 arw@rbansaioes sndg bém;é@bonm-a(bthaomtiby,rfw exmm@l’)g-ﬁ?t1a—alh)aiyhoro®11kﬂz&nc hed
hydr ocar bon groups having from2 to 20 5 carbon atons and a triple bond in

any positi o yﬂof’fe%%i?g %a%ynyﬁ)/éybz-@r-aWﬁ ch%%% %B%@%ﬁ"yf?bl y

C2- Clo- al kyn such as such as’ e

o 7 Al ky RAToP O Bit] Yy butznxﬂe%riéwf-i-p@?éygﬁh %9r&°594;5%»ﬂﬁ)+¢§u

1-met hyl - 2-butynyl, 1-nethyl-3- butynyl, 2-nethyl-3-butynyl

3- et hyl - 1asmt-geryynyl,R-QSWnythmam@ypAwtwm, 1qmethyiya-b@ynyl, 1- “methyl-3-
butynyl, 2-methyi-3-butynyl, 3-methyl-1-butynyl, 1,1-dimethyi-2-propynyl, 1-ethyl-2-

10 propynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyi, 5-hexynyl, 1-methyl-2-pentynyl,
1-methyl-3-pentynyl, 1-methy!-4-pentynyl, 2-methyl-3-pentynyl, 2-methyl-4-pentynyl, 3-
methyl-1-pentynyl, 3-methyl-4-pentynyl, 4-methyl-1-pentynyl, 4-methyl-2-pentynyi, 1,1-
dimethyl-2-butynyl, 1,1-dimethyl-3-butynyl, 1,2-dimethyl-3-butynyl, 2,2-dimethyl-3-
butynyl, 3,3-dimethyl-1-butynyl, 1-ethyl-2-butynyl, 1-ethyl-3-butynyl, 2-ethyl-3-butynyl or

15 1-ethyl-1-methyl-2-propynyl, and C;-Crg-alkyny! such as the isomers of heptynyl,

octynyl, nonynyl, decynyl.

Co-Cao-Alkynylcarbonyl: unsaturated, straight-chain or branched hydrocarhbon radicals
having from 2 to 20 carbon atoms and a triple bond in any position (as specified

20 above), which are attached via a carbonyl group (-CO-), preferably Cz-Cso-
alkynylcarbonyl, for example propynoy!, butynoyl, pentynoyl, nonynoyl, decynoy! and

isomers thereof.

Cs-C15-Cycloalkyl: monocyclic saturated hydrocarbon groups having from 3 up to



10 propynyl, 1 -hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl,
1- et hyl - 2-Rrebd68dyl , 1- net hyl - 3-pentynyl, 1-nethyl-4-pentynyl,
2-met hyl - 3- pentynyl, 2-nethyl-4-pentynyl, 3- nethyl-1-pentynyl,
3-net hyl - 4-pentynyl, 4-nethyl-1-pentynyl,, 4-nethyl-2-pentynyl, 1, 1-
di met hyl - 2- butynyl, 1, 1-di net hyl - 3- butyﬂ9| 1, 2-di net hyl - 3- but ynyl ,

2, 2-di met hwls-&rb&mfgmémbérs?: B 0,-Ch-habYIRYllsuch a8 bidiborap U kR Liyl,
1- et hyl - 3- but ynyl et hyl Spbutyngl ? 6?5 1- %t hyl - 1- *’% F?1yp)h2 yprop>){nyl and

& Go A o pREEDRfansR AR RPER G C§?§§5%'h¥”%ﬁ§?ﬁft%”g Pk e dgoyny! -

radicals having from2 to 20 carbon atons and a triple bond in any position
(as speci f isyatepp fefispa@ple ngRpaAYl&r 8odendched via a carbonyl group (-CO ),
preferably C2-Clo- al kynyl carbonyl, for exanple propynoyl, butynoyl,
pentynoyl, nonynoyl, decynoyl and isoners thereof. C3- C15- Cycl oal kyI :
nonocycl i c saturated hydrocarbon groups having from3 up to PF 58696 10 15

cycl obutyl CreyanepahlGFoshPo el s YA Ay R

saturated or unsaturated cyclic system for exanple norbornyl or nor benyl .
5 C3- C15- Oy&ioddl deyhareiingongmbensdas epesified abavels whish ang atanbad visre earbomd  havi ng
from3 to 15 carbon ring nmenbers (as specified above), which are attached

via a car bcyaml.pﬁgoquprefermyns-cnrc@f;@gmhbyrb@yrCa cycl oal kyl carbonyl . Aryl: a
nono- to tricyclic aromatic ring systemconprising from6 to 14 carbon ring
Aryl: a mono- to tricyclic aromatic ring system comprising from 6 to 14 carbon ring
10 members, for example phenyl, naphthyl or anthracenyi, preferably a mono- to bicyclic,

more preferably a monocyclic, aromatic ring system.

Arylcarbonyl: preferably a mono- to tricyclic aromatic ring system (as specified above)
which is attached via a carbonyl group (-CO-), for example benzoyl, preferably a

15 mono- to bicyclic, more preferably a monocyclic, aromatic ring system.

Aryloxy: is a mono- to tricyclic aromatic ring system (as specified above) which is
attached via an oxygen atom (-O-), preferably a mono- to bicyclic, more preferably a
monocyclic, aromatic ring system.

20
Aryloxycarbonyl: is a mono- to tricyclic aryloxy group (as specified above) which is
attached via a carbony! group (-CO-), preferably a mono- to bicyclic, more preferably a

monocyclic, aryloxycarbonyl.



10 nenbers, for exanple phenyl, naphthyl or anthracenyl, preferably a nono-
‘to bicycli PF58fi®e preferably a nonocyclic, aromatic ring system

Aryl carbonyl: preferably a nono- to tricyclic aromatic ring system (as
specified above) which is attached vi a]fl carbonyl group (-CO), for exanple
benzoyl, preferably a 15 nono- to bicyclic, nore preferably a nonocyclic,

aromatic rH@@r@dg(t&h@rﬂveAfoﬁM@K/!évmérﬁb@reMQferétﬂy fivd- & fihe Enehisy?®d, irforel Ng system
(as speC|f| ed above) which is attached via an oxygen atom (-0-), preferably

2, Tono- t OgRiHA e SYERBRBLELNY e@ten@%ﬁé(&yéen AL ol Miegyst o 20

Aryl oxycar I'Ic ary Specitied above)
which is attached via a carbonyl group (-CO preferably a nono- to
bi cyclic, aoMs ahdentiprallyye %lurahwr%awﬁ |sech ag §d|rsd>ép@ahwh>nyrwlppywe96 11
Het erocycl es: five- to twelve-nenbered, preferably five- to nine-nenbered,

more pref pdakl, }oefﬁioxazolylpdiako{ylnaiaiw,rte;ﬂxzinﬂdm|y:ﬁ)b@h@tmzhlgw tingetopmarigl, nitrogen
and/or sulfur atons and optionally a plurality of rings, such as furyl,

h h I I di |,
benst m daz e Adbie e B pyr BEfo “wpéﬂﬁ%ﬁwwrretﬂﬁf‘tﬁ‘%vﬁ@r' o
di met hyl pyr ré‘h’ met hoxyfuryl, dinmethoxy %y %/ di flLLuoropyri dPI
met hyl t hi opetihiophenybisopyanyihispmrsor t@'ﬁ BithioBhanyl- tTHE AsifEpsyCies Thay be

het erocycl es nay be attached chemically to the corrpounds of t he general
formul a (1 jttached@iemizaeto,thé oompeXRIBRIf thevdehernl dmdial (O imasamaane@i@m of the

het erocycl e or a bond to one of the
example via a bond to a carbon atom of the heterocycle or a bond to one of the
heteroatoms. Moreover, especially five- or six-membered saturated nitrogen-containing

10  ring systems which are attached via a ring nitrogen atom and which may also comprise

one or two further nitrogen atoms or a further oxygen or sulfur atom.

COOR": represents carboxylic acids (R' = H) or carboxylic esters (where, for example,
R1= C4-Cao-alkyl or aryl).
15  COOM: represents salts of carboxylic acids (for example monovalent alkali metal

salts).

S0aR™: represents sulfonic acids (R = H) or sulfonic esters {(where, for example, Rt=
C1-Coo-alkyl or aryl).

20  SO:M: represents salts of sulfonic acids (for example monovalent alkali metal salts).
CONR'R?; represents optionally subsfituted carboxamides. For example, in this case,

R' and R? are identically or differently C1-Cxe-alkyl or aryl.



het er oat ongeF Bfgggover, especially five- or six-nmenbered saturated
nitrogen-containing 10 ring systens which are attached via a ring nitrogen
atom and which may al so conprise one or two further nitrogen atons or a
further oxygen or sulfur atom COORL: réBresents carboxyl i c acids (Rl = H
or carboxyl,i 0 15
COOM repr ekéeg%@g{ogg @grr%olb @”gﬁcr?%en ﬁ]su'fg‘l)? %Qraﬁfylﬁkk%%lnﬂ Olr<ali
netal salts SCaR1: represents sulfonic acids (RL = H) or sulfonic esters
(where, forsSu Warrpl e, Rl= Cl-C2o-alkyl or aryl). 20 SG3M represents salts
of sulfonic acids (for exanple nonoval ent alkali metal salts). CONRIR2:
represents optionally substituted carboxam des. For exanple, in this case,
Rl and R2 are identically or differently Cl-C20-alkyl or aryl. PF 58696 12
Het er oat o r t pref erably oxygen,
ni trogen glrsrh% SS,F?)BE'%H g\ldgay%%%{gﬁé?eraptg eraeﬁ%Bfr%fd %ﬁéﬁdg\fsef erably each defined
as foIIows 5 X Y are each independently, identically or dlfferently 0,
NR4, AD B areedch |ndepeﬁ%?ﬁqhy”d?ﬂ?é‘ﬁ?”tb’aldppﬂ%“yHF @‘%@W@W(I NRJH, 0, RI,
R2 are identically or differently H Cl-C2o0-al kyl, aryl, R3 i s Cl-Czo-al kyl ,
C3-Cis-cycloal kylB aryl, hetesahyindeendedty, idenﬂid:allﬁbr éﬁﬂereatlyk)NH, aryl,

het er ocycl es,

R1, R2 are identically or differently H, C+-Cao-alkyi, aryl,
R3 is C1-Cop-alkyl, Cs-C1s-cycloalkyl, aryl, heterocycles,
R is H, C1-Cao-alkyl, aryl, heterocycles,

10 Re, R7, R8, R®  are each independently, identically or differently, H,

C1-Cao-alkyl, C+-Cyp-alkoxy, Cs-Cas-cycloalkyl,

aryl, aryloxy, NR'R2, halogen, CN, NO-.

Very preferably, the symbols in formula (1) are each defined as follows:

15 XY are both identically NR#,
A B are each independently, identically or differently, NH, O,
R, R? are each H,
R3 is Cy-Cao-alkyl, Cs-Cis-cycloalkyl, aryl,
R4 is H,
20 RS, R7, R8, R®  are each independently, identically or differently, H,

C4-Cao-alkyl, C4+-Cxo-alkoxy, aryi, aryloxy, NR'Rz2, F, Cl, Br, CN,

NQ..

Likewise preferably, the symbols in formula (I) are each defined as follows:



10 R6, R7, R8, RO are each independently, identically or differently, H,
Cl- C20- al kg gC20- al koxy, C3-Cl5-cycloal kyl, aryl, aryloxy, NRIR2,

hal ogen, CN, Very preferably, the synbols in forrmula (I) are each
defined as follows: 15 X, Y are both identically NR4, A B are each

i ndependently, identically or differenthy, NH O, Rl, R2 are each H R3 is

Cl- C20- al kyl, C15- cycl oal is H 20 R6 R7, R8, RO are each
i ndependent | vy, <iaafentl cal | ya@rkgcﬁh f@@?@#h@ Cl- C20-al kyl, Cl-C20-al koxy,
aryl, aryloxy, NRIR2, F, d, Br, CN, NO2 L| kewi se pr ef erably, t he synbol s
in formula (1) AaBe each dehiewatha® fol | ows: PF 58696 13 X, Y are both
identically NR4, A, B are each 0, Rl, R2 are each H R3 is G C20-al kyl,
C3- C15-cycl oal iyl gz aryl,  Bre¥éhch,H. R6, R7, R8, R9 are each |ndependently,

|dent|cally or dlfferently, H C -CMal kyl, G -C20-al koxy, aryl, aryl oxy,

NRLR2, F, %’ ' is C1-Cog-alkyl, Ca-Cys-cycloalkyl, aryl,

5 R¢ is H,
R8, R7, R8, R®  are each independently, identically or differently, H,
C+-Coo-alkyl, C1-Cao-alkoxy, aryl, aryloxy, NR'R2, F, CI, Br, CN,

NO:.

10
Preferred and very preferred is the use of compounds of the general formula (1) in

which all symbols have, respectively, the preferred and very preferred definitions.

The markers used in the process according to the invention may be either individual
15 compounds of the general formula (1) or mixtures of compounds of the general

formula (I).

The compounds of the general formula (I} can be prepared by methods familiar to
those skilled in the art, as described, for example, in M. C. Marschalk, Bull. Soc. Chim.

20 1937, 184 -193,DE 1769 470, DE 1 176 777, DE 939 044 and DE 945 112.

Some of the compounds of the general formula (1) are known and some of them are

hovel.



NO2. 10 Preferred and very preferred is the use of conpounds of the general
formul a (lbﬁéh&%WiCh all synbols have, respectively, the preferred and very
preferred definitions. The markers used in the process according to the

i nvention may be either individual 15 conpounds of the general fornula (1)
or m xtures of conpounds of the general14formula (1). The conpounds of the

general formula (I an be prepared b thods familiar to ose, skilled in
Phe art . adausehlionererce Bearass. iefdiaccone Etna fe dsder REI0=oni m . 20
1937, 184 -193, DE 1 769 470, DE 1 176 777, DE 939 044 and DE 945 112. Sone
of the compowhigh thef synhtmlgierfenala fipanedagh defineras flelhovn and sone of them are
novel . PF 58696 14 The invention therefore also provides, inter alia,
conpounds of thevygeneral fgrgedcA M) in which the symbols in formula (1)
are each defined as follows: X, Y are each NH, A, B are each 0, 5 Rl, R2
are each H R3 ié C13- C20- al kyl R6, R7, R8, RO are each H The invention
especially pref\e abl y prov?rc?e%aqwl% conpound where R3=Cl3-al kyl: 1, 4-

5 R1, R2 are each H,
R3 is Cy3-Cop-alkyl,

Ré, R7, Ré, R are each H.

The invention especially preferably provides the compound where R3=Cqs-alkyl: 1,4~
10  diamino-N-tridecy!-2,3-anthraquinonedicarboximide. The tridecyl substituent in this

compound may of course also be an isomer mixture of different tridecyls.

The invention further preferably provides the compounds 1,4-diamino-N-(2,6-
diisopropylpheny!}-2, 3-anthraquinonedicarboximide or 1,4-diamino-N-(4-

15  dodecylphenyl)-2,3-anthraquinonedicarboximide, and also mixtures of these
compounds. The dodecyl substituent in the compound 1,4-diamino-N-(4-
dodecylphenyl)-2,3-anthraquinonedicarboximide may of course also be an isomer

mixture of different dodecyis.

20  Suitable liquids which can be marked by means of the compounds of the general
formula () in accordance with the process according to the invention are in particular
water or organic liquids, for example aicohols such as methanol, ethanol, propanol,
isopropanol, butanol, isobutanol, sec-butanol, pentanol, isopentanol, neopentanol or

hexanol, glycols such as 1,2-ethylene glycol, 1,2- or 1,3-propylene glycol, 1,2-, 2,3- or



10 di am no-N-tridecyl -2, 3-ant hraqui nonedi car boxi m de. The tridecyl
SubstltuentP %Péggl s conpound may of course also be an isomer m xture of
different tridecyls. The invention further preferably provides the conpounds
1, 4-di am no-N- (2, 6- diisopropyl phenyl)-2, 3-ant hraqui nonedi car boxi m de or

1, 4-di am no- N- (4 15 dodecyl phenyl) -2, 3- a6t hr aqui nonedi car boxi m' de, and al so

mxtures of ese ¢ nds do ec tltu in th ound
s e e e ol R Sk e o S0 R3S,
course al so be an isoner mxture of di fferent dodecyl s. 20 SUI tabl e liquids
whi ch can et térebutphetnerah-athyiereeglgaripunooethyt ot dienejbyiether, 1.2@thwldre (1) in
accordance with the process according to the invention are in parti cul ar

wat er or orggapi rﬁovhééin Gﬁdlefr@fetﬁéﬁﬁﬂh&héiﬁ%h& Slgdprépo Fﬁ‘o et hanol ,

propanol, “i'sopropanol, butanol, isobutanol, sec-butano pent anol

B e

egcoI di- or triethylene glycol or di- or tripropylene glycol, ethers such
as met Ayl alcenol bsiess sush laa methyl 2cetatey pthybacgiate.airopy nostatergribuby acefpieet hyl
ether, 1,2-ethylene glycol nonoethyl or diethyl ether, 3-nethoxypropanol,

3- 'SOIOFOpoéﬁﬂﬁéiﬁdiﬂ@bmét%tﬂyafb\édftféﬁblFs@cfh éﬁp%t%'ﬁéxad@ehéﬂéﬁe cTidpe, as acetone,
net hyl ethyl ketone or diacetone 5 alcohol, esters such as methyl acetate,

et hyl acetate,, pro acet but i,phatic _or aromatic
hydr ocar borllssoogi?gﬁ ;g%ro et 3@ t‘ﬁ% ylerﬁ p@y eenZg%q é%tgamn ?%C@E'&t ane, petrol eum
et her, toluene, xylene, ethylbenzene tetralin, decalin,
dlmethylnaphthalene petroleum spirit, brake fluids or oils such as mineral oils which, in
accordance with the invention, comprise gasoline, kerosene, diesel oil and heating olil,

10 natural oils such as olive oil, soybean oil or sunflower oil, or natural or synthetic motor,

hydraulic or transmission oils, for example vehicie motor oil or sewing machine oil.

Particularly advantageously, the compounds of the general formula (1) are used in
accordance with the process according to the invention for the marking of oils,

15 especially mineral oils.

The invention further provides liquids, preferably oils, especially mineral oils, which

comprise at least one compound of the general formula (l) as a marker.

20 The compounds of the general formula () {0 be used as markers are added fo the
liquids in such amounts that reliable detection is ensured. Typically, the (weight-based)
total content of markers in the marked liquid is from about 0.1 to 5000 ppb, preferably

from 1 to 2000 ppb and more preferably from 1 to 1000 ppb.



di et hyl napht hal ene, petroleumspirit, brake fluids or oils such as m neral

oil's which,pd gaccordance with the invention, conprise gasoline, kerosene,
di esel oil and heating oil, 10 natural oils such as olive oil, soybean oil
or sunflower oil, or natural or synthetic nmotor, hydraulic or transm ssion
oils, for exanple vehicle notor oil or 48wing machine oil. Particularly

advant ageous| t.he.co unds of the genpgeral forml I re used in
accor danceuﬁﬁ %ﬁrkttﬁ%l'wg%pg%esc%%wgf A ?‘g’%ﬂ?@“i*ff’f\')%m‘ﬁ%&”%"o?af SPWEIO%{’SHCIEI(Q of
oils, 15 especially mneral oils. The invention further provides |iquids,
pr ef er abl y sglutions)eEgrasiadly inthaicase al migieral oilsisbigable eglvgnts s peaparieadiesene
conpound of the general fornula (1) as a marker. 20 The conpounds of the

gener al f orgiatkaolutibnd SretRefettly aomFBE kedrscabenLEldatsttOlueme xylehger ds in such
anounts that reliable detection is ensured. Typically, the zWEI ght - based)

total content,of .S 1.0 prked liquid is fromabout 0.1 to 5000 ppb,
pr ef er abl yreI]atrnge;l[){ %ﬁ%%ﬂﬁg@ro%%%arﬂi uFﬁ?r‘e preferably from1l to 1000 ppb. PF
58696 16 To mark the liquids, the conpounds are added generally in the form
of soluions (stock solutions). Especially in the case of nineral oils,
suitabl e solvents for preparing these stock solutions are preferably

aromat i ¢ hyfbaRatdasd Shekcedsivelp hithnescosiy) SRick invehleadtbokadojutiohg (arloi | i ng
aromatic mxtures. 5 In order to avoid an excessively high viscosity of such

| nvent i ve SiRek oSl HLEANS of Rt RS SoiBQRine R Idibh BRAMaRaRY B 5% Lot @

concentration o mar«ers o

50% by weight, preferably from 0.5 to 40% by weight, more preferably from 0.5 to 30%
by weight, based on the total weight of these stock solutions, is generally selected.

10
The compounds of the general formula (I) may, if appropriate, also be used in mixtures
with other markers/dyes. In that case, the total amount of the markers in the liquids is

typically within the above-described range.

15 The invention also provides a process for marking liguids, preferably oils, especially

mineral oils, wherein a compound of the general formula (1) is added to the liquid.

The invention also provides a method for detecting markers in liquids which comprise
at least one compound of the general formula (l).

20
The compounds of the general formula (1) in the liquids are detected by common
methods known to those skilled in the art. Since the compounds of the general formula
(1} generally have a high absorption capacity and/or exhibit high fluorescence quantum

yield, one example of a possibility in the given case is spectroscopic detection. In this



50% by wei ght, preferably fromO0.5 to 40% by wei ght, nore preferably from
0.5 to 30%ppwggesi ght, based on the total weight of these stock solutions,
is generally selected. 10 The conpounds of the general fornmula (1) may, if
appropriate, also be used in mxtures wth other markers/dyes. In that

case, the total amount of the markers if7the liquids is typically within

e, above Sesetl REFahaRES o S BYARH: Ry 1 R

conpound of the general fornula (I) i S added to the liquid. The |nvent| on
al so provi drageal4finen d@-46oanddagereth) iOrRE/R&E0S (Paod 23)lineds - wade R4 6oerpPl se  at

| east one conpound of the general formula (1). 20 The conpounds of the

general f orpueO OB)561D5 (el d20ine ¢ s Redit IRet®y by conmon  net hods known to
those skilled in the art. Since the conpounds of the general fornula (I)

general |y have a high absorption capacity and/or exhibit high fluorescence
quantum vyield, one exanple of a possibility in the given case is
spectroscopi ¢ detection. In this PF 58696 17 context, reference is nade
expl i ci Bl y The compodndscat e igenasal fermulaidLarnshally hare theimarsemtion magenum in | nes
10-46 and Figure 1), WD 99/55805 (page 22 line 7 - page 34 line 46) and WO

99/ 56125 ( geg@ngd from 80023 900 PAOEnd6r fluoFescd ) the Pardeciraro BRO U HSOMAMtdAE gener al
formula (1) general | y have their absorption maximumin the range from 500

to 900 nm AndhQls e HRERES Eadit) with Sult @Rkl AERRO0 to 1000 nm and

The detection can be carried out in a manner known per se, for example by measuring

10  the absorption spectrum of the liquids to be analyzed.

However, it is also advantageously possible to excite the fluorescence of the
compounds of the general formula (I} present in the liquids, advantageously with a
semiconductor laser or a semiconductor diode. It is particularly advantageous to

15  employ a semiconductor laser or a semiconductor diode with a wavelength in the
spectral range from Amax =100 NM 10 Amax +20 M. Amax Means the wavelength of the
iongest-wavelength absorption maximum of the marker. The wavelength of maximum

emission is generally in the range from 500 to 900 nm.

20 The fluorescence light thus generated is advantageously detected with a
semiconductor detector, especially with a silicon photodiode or a germanium

photodiode.



can thus be detected easily with suitable instrunents. The detection can be
carried outpd gggdgmanner known per se, for exanple by measuring 10 the
absorption spectrumof the liquids to be anal yzed. However, it is also
advant ageously possible to excite the fluorescence of the conpounds of the
general formula (1) present in the |iquil@ls, advantageously with a

sem conductor |aser or a sem conductor diode. It is rticul arl

advant ageoh'g:etdg?efgoré%chg,gsapirgwq%rgfn%cﬁ@p%pecp%yew%m agﬁg r%%?ﬁﬁf@?@?d/ i ode
with a wavel ength in the spectral range fromkmax -100 nmto 2nmax +20 nm
kmax means anedgediien (with ersheft-wayelengbritpnsmissipneddgr dn theaBBas 15 dnaxitixtinaum of
the marker. The wavel ength of maximum em ssion is generally in the range

from 500 tGSSQﬁg@ﬂm/o«?@ bReizéd it AlspssaNGRtreb MY thdwistegtoner ated is _
advant ageously detected with a sem conductor detector, especially with a

silicon photodi ode or a germani um photodi ode. PF 58696 18 The detection
succeeds particul arly advantageously when an interference filter and/or an
edge filter (with a short-wavel ength transm ssion edge in the range from
kmax t oSkmBy MedE ol e ahnryeaentionsd| @MpPoERds. & igPesdie ayY sisame sTannpeto
detector. 5 By neans of the abovenentioned conpounds, it is possible in a

very si npl geflir@rketdliquideeest whed kRtompduhdisofane Betdraitoirda ¢Ip aROopragsntof t he
general formula (lI) are present only in a concentration of about 1 ppm

(detection qy iABIBHELHH3HIn 8 at2Pt bt @efBhon €y SIBfitoR'oPdbdut Y68 S5 ence)

(detection by fluorescence).

10 A preferred method for detecting markers in liquids which comprise at least one
compound of the general formula (1) in an amount which is sufficient to excite
detectable fiucrescence on irradiation with radiation of a suitable wavelength is
performed by:

a) irradiating the liquid with electromagnetic radiation of a wavelength of from

15 500 to 900 nm and

b) detecting the excited fluorescence radiation with a device for detecting

radiation in the range from 500 to 1000 nm.

A further preferred process for detecting markers in liquids which comprise at least one
20  compound of the general formula (1) in an amount which is sufficient to exhibit
detectabie absorption on irradiation with radiation of a suitable wavelength is performed
by:
a) irradiating the liquid with electromagnetic radiation of a wavelength of from

500 to 900 nm and



10 A preferred nmethod for detecting markers in liquids which conprise at

| east one o nd of the general fornmula (I) in an anmount which is
sufficient to excite detectable fluorescence on irradiation with radiation
of a suitable wavelength is performed by: a) irradiating the liquid with

el ectromagnetic radi ation of a wavel engtlf of from 15 500 to 900 nm and b)
detecting the cited. fluorescence radiati.on with devi.ce for. detecting
radiation in t i ?%tﬁ‘g@gftﬁ%ﬁg%%“%”odi'&fo@ Gt W‘I"’h? ?ﬁlgylc&fcgfdgiercgag process for
detecting markers in |liquids which conprise at |east one 20 conpound of the
general formula (napiatign drtharengefranbehtd Q0GwMf i cient to exhibit detectable
absorption on irradiation with radiation of a suitable wavelength is
performed by: a) irradiating the liquid with el ectronagnetic radiation of a
wavel ength of from 500 to 900 nm and PF 58696 19 b) detecting the

ebeot L1 o0 5 MRSUASHMAb SR bR SR SRR s T e

identifying liquids, preferably oils, especially 5 mineral oils, which
conpri s@& a rebefebulsdwoich chepgema camppignhefthe generalformmuiathbinran athewi which
sufficient to excite detectable fluorescence on irradiation with a suitable
wavel engt his sifigiérit® excite detectable fluorescence on irradiation with a suitable wavelength,
wherein
a) the liquid is irradiated with electromagnetic radiation of a wavelength of
from 500 to 900 nm and
10 b) the absorption of the electromagnetic radiation a) is detected with a device
for detecting radiation and
c) the excited fluorescence radiation is detected with a device for detecting
radiation in the range from 500 to 900 nm and
d) the liquid is identified with the aid of the absorption b) and/or fluorescence
15 ¢) and

e) the concentration of the compound of the general formula (I} in the liquid is

determined with the aid of fluorescence radiation c).

in a preferred embodiment of the method according to the invention for identification,

20 the measurement data from steps b) and e) of the process are combined in order to
perform the identification. The identification may comprise, as a further step,
comparison with known spectroscopic data. For example, the known spectroscopic
data are electronically stored spectra which may be deposited, for example, in

databases.



-a) the ligpraégessi rradiated with el ectromagnetic radi ation of a wavel ength
of from500 to 900 nmand 10 b) the absorption of the el ectronmagnetic
radiation a) is detected with a device for detecting radiation and c) the
‘excited fluorescence radiation is detecd®d with a device for detecting
radiation in the range from500 to 900 nmand d) the liquid is identified
with the aid of the absorption b) and/or fluorescence 15 c¢) and e) the
concentration of the conpound of the general formula H) in the liquidis
det er mi ned!fWRixiHrasKRs CamaomdequfrWg@%ﬁ'mwﬁew arkess ghef erred

enbodi nrent of the method according to the invention for identification, 20
t he neasur eaeglengihbasifisrenofditepissdpticamoaxina af..t prefepatde diffsr sy 2 conbi ned in
order to performthe identification. The identification may conprise, as a
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known spectroscopic data are electronically stored spectra may be
PF 58696 20 |f m xtures, of conpounds

deposited, for ex le, | dat ahases. .
of "t he. SenBiabh NGT 44 AP by G ad e REASoa A Mhdpel BHRISANS s | 1 brs. of
t he absorption maxi ma Xmax preferably differ by a spectroscopically
measur abl ewaegjendth dethe Toreyepbwatalentgh absdrptenabaompini dthemmarkea 5 preferably
differ in each case by the magnitude of at |east 40 nm Xmax neans the

In general, the absorption bands of the compounds of the general formuta (1) may

either overlap or be present separately from one another. Controlled detection and the

10  combined detection of a plurality of spectroscopic properties, for example in absorption

or fluorescence, allows so-called "fingerprint systems" to be built up in the case of the

inventive use of mixtures of compounds of the general formuia ().

It is preferabiy also possibie to utilize different quantitative ratios in a mixture of the
15 compounds of the general formula (1) to obtain different markers. It is preferably
possible with two compounds V' and V2 of the general formula (I} which are present in
n different quantitative ratios to obtain n markers for the inventive use (n is an integer
greater than 1). For example, in the case that n=2, it is possible with the quantitative
ratios of V1: V2 =1:2 and V':V2 = 2:1 to obtain two markers. The particular quantitative
20  ratios can be determined by the person skilied in the art with the aid of simple routine

experiments for the particular use.

In a preferred embodiment of the process according to the invention, as well as

compounds of the general formula (1), further (at least one) marker substances (MA)



wavel engt h of the | ongest-wavel ength absorption maxi nrum of the marker. In
gener al , ttﬁ;gé&%r ption bands of the conpounds of the general formula (I)
may either overlap or be present separately from one another. Controlled
detection and the 10 conbined detection of a plurality of spectroscopic
properties, for exanple in absorption oR1fl uorescence, allows so-called

"fingerprint systems" to be buyilt upin th ase of the inventive use of
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possible to utilize different quantitative ratios in a mxture of the 15
conpounds dhixture peeferenad isfaiventb aising)these roérkaisrMd) whese absaratideensximium i s
preferably possible with two conpounds V1 and V2 of the general fornula (1)

whi ch are presestawavelBngth Whthedifers BBt leb st 40/ frakd ths fb&ti@rbéﬁh@ n markers
for the inventive use (nis an integer greater than 1). For exanple, in the

case that nz2, it is possible with th uantitativ rati,os of. V1 : V2 = 1:2
and vi: vz 2osorplion TR ol B Somap et RN Fredle) USROS TAR U8 20 rat i os
can be determined by the person skilled in the art with the aid of sinple
routined expsitrandmsuchfpmixtire, prafarérnngl iagivas & using aapess éWMApdhesthbdi iseait  of
t he process according to the invention, as well as conpounds of the general
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ot her than the conpounds of the general fornmul'a (1) are used as markers. In

bsor pt i on SRR MM S AT Eouel. oKD SRR dee i s SRyt U8 40
fromthe position of the absorption maxi ma of the conpounds of the general
formul a (1 )WheRe éhxdteta waygelengsh which is smalier (shorter in wavelength) than that of the

compounds of the general formula (I).

10

In general, the absorption bands of the markers {MA) and of the compounds of the

general formula (I) may either overlap or be present separately from one another.

Controlled detection and the combined detection of a plurality of spectroscopic

properties, for example in absorption or fluorescence, allows so-called "fingerprint

15 systems" to be built up in the case of the inventive use of mixtures of the markers (MA)

and of the compounds of the general formula (1).

It is preferably also possible to utilize different quantitative ratios in a mixture of the
markers (MA) and of the compounds of the general formula (1) to obtain different

20 markers. It is preferably possible with two compounds MA? of the markers (MA) and V2
of the general formula {|) which are present in n different quantitative ratios to obtain n
markers for the inventive use (n is an integer greater than 1). For example, in the case
that n=2, it is possible to obtain two markers with the guantitative ratios MA' : V2 = 1:2

and MAVV2=2:1,



5 mxture. In such a mxture, preference is given to using markers (M)
whose xmax ﬁ dHog @ wavel ength which is greater (longer in wavel ength) than
that of the conpounds of the general fornmula (1). However, it is also
possible in such a mxture to use markers (MA) whose 7,.max is at a

wavel ength which is smaller (shorter in2avel ength) than that of the
conpounds of the general formula (1). 10 In general, the absorption bands of
the markers (MA) and of the conpounds of the general fornmula (1) may either
overlap or be present separately fromone another. Controlled detection and
t he conbi nddedwistitatiwratd oamprh@r%iil\m)tto@bm@pmwmi@ﬁ)@ﬁr@ralﬁwopéa tliies, for
exanpl e in absorption or fluorescence, allows so-called "fingerprint 15
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to obtain different 20 narkers. It is preferably possible with two conpounds
MAL of ®he pessdtekiied he antdvityorefasenaerte sijeple reuting experinaents.) whi ch are present
inn different quantitative ratios to obtain n markers for the inventive
use (n is an integer greater than 1). For exanple, in the case that n=2, it
is possible to obtain two markers with the quantitative ratios MAL : V2 =

1:2 and osgigﬂ rﬂgrkalésn( X |Aa§'%$"gdr% &ri%ga%llj ﬁorgb%ao% rttﬁetni $he o co tp 8nc?s ofqﬁr kers ( NA)

t o conmpounds

general formula (1), phthalocyanines (metal-free and metal-containing) or
naphthalocyanines. Preference is given to using anthraquinones other than the
10  compounds of the general formuia (1) or phthalocyanines, and more preferably

phthalocyanines.

The compounds of the general formula (1) may also be used as a component in
additive concentrates (also referred to hereinafter, following the relevant terminoiogy,
15 as "packages”), which, as well as a carrier oil and a mixture of different fuel additives,
generally also comprise dyes and, for the invisible fiscal or manufacturer-specific
marking, additionally markers. These packages enable various mineral oil distributors
to be supplied from a "pool" of unadditized mineral oil, and only with the aid of their
individual packages are the company-specific additization, color and marking imparted

20 tothe mineral oil, for example during the filling into appropriate transport vessels.

The components present in such inventive packages are then in particular:
a) atleast one compound of the general formula (1),

b) atleast one carrier oil,



general |y dependent upon the particular use and the detection sensitivity of
t he marker The particular quantitative ratios can be determ ned for
the particular use by the 5 person skilled in the art with reference to
sinpl e routine experinents. Possible markers (MA) include ant hraqui nones

ot her than the conpounds of the generak3formula (1), phthal ocyanines

(netal -free and netgk—contai in%) or qaph hal ocyani nes. Ereference is given
to using ant hr &qui [HFES VERIAAVRSRECIed M WG EEOMERISEFNY Ak general formul a
(I') or phthal ocyani nes, and nore preferably phthal ocyani nes. The conpounds
of the general fornuliadgleygends; al so be used as a conmponent in additive
concentrates (also referred to hereinafter, follow ng the rel evant
term nol ogy, 15 as ﬁp@%F@gﬁﬁ%kﬂmwhich, as well as a carrier oil and a

m xture of different fuel additives, generally also conprise dyes and, for
the invisible fiscal .or manufacturer.-. ﬁec'.ic mar ki ng, additionally
markers. These packadbga@ﬁéﬁ?@N%%?$3ﬂ§ V&P 0i| distributors to be

supplied froma "pool" of unadditized mneral oil, and only with the aid of
their Bndivi deal padiaisget approptidte, fodhgadgditivpeand agsisietst i zati on, col or and
marking inparted 20 to the mneral oil, for exanple during the filling into

appropriate transport vessels. The conponents present in such inventive
packages are then in particular: a) at |east one conpound of the general
forrrula(l).r one.carrier o

b) . at .|l eas il PE 58696 23. t |leas ne
ddi 1 ve. saECREIS P BRUTEY UsReys hiohgpaips and i patiodidr Rermdf tanfd
liquids. They cover the hot metal surfaces, for example the intake valves, with a thin

liquid film and thus prevent or delay the formation and deposition of decomposition

10  products on the metal surfaces.

Carrier oils useful as component b) of the fuel and lubricant additive concentrates are,
for exampie, mineral carrier oils (base 0ils), especially those of the Solvent Neutral
(SN) 500 to 2000 viscosity class, synthetic carrier cils based on olefin polymers having

15 My = from 400 to 1800, in particular based on polybutene or polyisobutene
{hydrogenated or nonhydrogenated}, on poly-alpha-olefins or poly(internal olefins) and
also synthetic carrier oils based on alkoxylated long-chain alcohols or phenols.
Adducts, to be used as carrier oils, of ethylene oxide, propylene oxide and/or butylene
oxide to polybutyl alcohols or poiyisobutene alcohols are described, for instance, in

20 EP 277 345 A1, further polyalkene alcohol polyalkoxylates to be used are described in
WO 00/50543 A1. Further carrier oils to be used also include polyalkene alcohol

polyether amines, as detailed in WO 00/61708.



i. detergents, ii. dispersants and iii. valve seat wear-inhibiting
additi ves, Fﬁcg? ognd also, if appropriate, further additives and assistants.
The carri er s used are typically viscous, high-boiling and in particular

thermally stable 1iquids. They cover the hot netal surfaces, for exanple
t he intake valves with a thin quuid 2#l m and thus prevent or deI ay the
formation ucts.on surfaces.

0S| t| on of .d t
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concentrates are, for exanple, mneral carrier oils (base oils), especially
those of t lsemgefitie mith Nea@naiher ersN)wtrw@ regapgEocampangsistof the mag@ynt hetic
carrier oils based on olefin polyners having 15 MN = from 400 to 1800, in
particul ar based on pol ybutene or polyi sobutene (hydrogenated or
nonhydrogenat ed), on poly-al pha-olefins or poly(internal olefins) and also

synt heti ¢ tS %ﬁrg{orso ioslng%?%?stgﬁlg% ‘%?é%%labt ﬁ%ulﬁﬁ)&gen(i\?é&eb&la?sooqﬂieétl henol s.

Adduct s, dsed ene propyl ene I de

and/ or butylene oxi de to pol ybutyl alcohols or pol yi sobutene al cohols are
descri béd, t¢os farfieal metering aredwinErconramipaed Ap an ingreasds qRarsepkiemmeritieés ohol
polyalkoxylates to be used are described in WD 00/50543 Al. Further carrier

oi I's to be whdchralcagsdd) fdrusiemprel M@H&ﬁﬁ@@n@le@m theR@ arRtUMRHMBIRLEE By dras
detailed in WD 00/61708. PF 58696 24 It is of course also possible to use

m xtures ofc,dohL fbfthe E8MbllonhhfwefS 0N as they are

To reduce or prevent these contaminations, additives (“detergents”) are added to the

10 fuel to keep valves and carburetors or injection systems clean. Such detergents are
generally used in combination with one or more carrier oils. The carrier oils exert an
additional “wash function”, support and often promote the detergents in their action of
cleaning and keeping clean, and can thus contribute to the reduction in the amount of
detergents required.

15
It should also be mentioned here that many of the substances typically used as carrier
oils display additional action as detergents and/or dispersants, which is why the propor-
tion of the latter can be reduced in such a case. Such carrier oils having deter-
gent/dispersant action are detailed, for instance, in the last-mentioned WO document.

20 itis also often impossible to clearly delimit the mode of action of detergents, dispers-
ants and valve seat wear-inhibiting additives, which is why these compounds are listed
in summary under component c). Customary detergents which find use in the packages

are listed, for example, in WO 00/50543 A1 and WO 00/61708 A1 and comprise:



conpati ble with one another and with the remaining conponents of the
packages. F@ag%%%etors and i ntake systens of internal conbustion engines,
but also injection sys 5 tens for fuel netering, are being contam nated to
an increasing degree by inpurities which are caused, for exanple, by dust
particles fromthe air and unconbusted B§dro- carbons fromthe conbustion

hamber. T d th t det ts”
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systens clean. Such detergents are generally used in conbination with one
or nore carfortitationlof highilyeeacive ipelyisoblitsnered suzaequentdeductna bmingdieh withnct i on"
support and often pronote the detergents in their action of cleaning and
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detergents required. 15 It should al So be nentioned here that many ‘of the

subst ances t |cal s carri, tion action as
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can be reduced in such a case. Such carrier oils having deter-

gent/di $persant action are detailed, for instance, in the |ast-nenti oned WO
docunent. 20 It is also often inpossible to clearly delimt the node of
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amination with ammonia, monoamines or the abovementioned polyamines,

10  poly{iso)buteneamines which are obtainable by oxidation of double bonds in
poly(iso)butenes with air or ozone to give carbony! or carboxyl compounds and subse-

quent amination under reducing {hydrogenating) conditions,

polyisobuteneamines which are obtainable according to DE-A 196 20 262 from poly-
15  isobuiene epoxides by reaction with amines and subsequent dehydration and reduction

of the amino alcohols,

polyisobuteneamines which optionaily comprise hydroxyl groups and are obtainable
according to WO-A 97/03946 by reaction of polyisobutenes having an average degree
20  of polymerization P of from & to 100 with nitrogen oxides or mixtures of nitrogen oxides

and oxygen and subsequent hydrogenation of these reaction products,



pol yi sobut eneam nes whi ch are obtai nable according to EP-A 244 616 by hydro-
‘fornyl ati oRFB68S ghl y reacti ve pol yi sobutene and subsequent reductive

am nation with ammonia, nonoam nes or pol yam nes, such as

di met hyl eneam nopr opyl am ne, ethyl - ene%it am ne, diethylenetriam ne,
triethylenetetram ne or tetraethyl enepentam ne, 5 pol y(iso)buteneam nes

whi ch are E@yiabm&he%nwemhi@h coRplishriroPhnps BNE Sredbtaleabié S6corling &nes
havi ng doubl e bonds predomnantly in the (3- and y-position and subsequent

am nati on Wit i oM NE hov j 3 I m.nes, 10
pol y(i so) b%é%gmé?mggﬂj gﬁgeﬂg%%bgl{er?taegﬁ ‘e’%?gs g’)&? gﬁ@%ﬁgﬁ&%w% ‘%onds in
pol y(iso)butenes with air or ozone to give carbonyl or carboxyl conpounds
and subse- thguabevemantipner @alyamings. r educi ng (hydr ogenating) conditi ons,

pol yi sobut eneam nes whi ch are obtai nable according to DE-A 196 20 262 from
pol y- 15 isobutene epoxides by reaction with am nes and subsequent

dehydration and reduction of the am no al cohols, polyisobuteneam nes which

optionally conprise dr. rL.ou nd. ar.e opt ai nabl acc i to WO A
o7 03048 bSVeRRERTe e B B eRlPn 8GR e A e S e Bt o
polynmeri zation P of from5 to 100 with nitrogen oxides or m xtures of
ni t rogen ofkaredielsdnengy gedi-Gndo Subdledrmines Hydibgeraitieyalobexanesser Gelct i on
products, PF 58696 26 pol yi sobuteneam nes whi ch conprise hydroxyl groups
and are obCgifmnarcathdrdts 1t6 30 R &f dthPleAS BxiBY ah&BEblopPehé olB ¥haPUt ene

epoxi des with amoni a, nonoam nes or
butylene oxide per hydroxy! or amino group and subsequent reductive amination with
ammonia, monoamines or the abovementioned polyamines, and also
10
“polyisobutene Mannich bases” which are obtainable according to EP-A 831 141 by

reaction of polyisobutene-substituted phenols with aldehydes and monocamines or the

abovementioned polyamines.

15  Further detergents and/or valve seat wear-inhibiting additives to be used are listed, for
example, in WO 00/47698 A1 and comprise compounds which have at least one hy-
drophobic hydrocarbon radical having a number-average molecular weight (Mw) of from
85 to 20 000 and at least one polar moiety, and which are selected from:

(i)  mono- or polyamino groups having up to 6 nitrogen atoms, of which at least one

20 nitrogen atom has basic properties;

(i) nitro groups, optionally in combination with hydroxyl groups;



t he abovenenti oned pol yam nes, 5 pol yetheranm nes which are obtai nabl e by
reaction of o C30-al kanols, C6- to C30- al kanediols, nono- or di-C2- to
C30- al kyl am'nes, O - to C30-al kyl cycl ohexanols or Cl- to C30-al kyl phenols
with from1l to 30 nol of ethylene oxide and/or propyl ene oxide and/ or

butyl ene oxide per hydroxyl or am no gr@dp and subsequent reductive

am nation ia, nonoa t he abovenenti oned pol and
5010 " pai i Sy TERd B ns POTDBALE S RPCR A BER P AMEBR A Rt o Ep- A
831 141 by reaction of polyisobutene-substituted phenols with al dehydes and
nonoamni nes or tohe nitaigen etrembapbasic popydieenes. 15 Further detergents and/ or
val ve seat wear-inhibiting additives to be used are listed, for exanple, in
WO 00/ 47698 Al and conprise conpounds whi ch have at | east one hy- drophobic
hydrocarbon radi cal having a nunber-average nol ecul ar weight (M\) of from
85 to 20 0 0. and at | east one ch are selected from (i)
mono- or po)aRPE B RARTIkIeRl & ThaRgell HEeat: Cwhi ch at | ast
one 20 nltrogen atom has basic properties; (ii) nitro groups, optionally in
conbi nabi on with hydroxyl groups; PF 58696 27 (iii) hydroxyl groups in
conbi nati on with nono- or polyam no groups, in which at |east one nitrogen

atom has b%é)' c sQﬁ‘&fP@ééléi ?ﬁ)'upé oY hefr RN FYdtal Br QHREnPEartRklal §élf§§| i metal or
al kal i ne earth netal ts;

(vi) polyoxy-Cs- to -Cs-alkylene moieties which are terminated by hydroxyt groups,
mono- or polyamino groups, in which at least one nitrogen atom has basic prop-

10 erties, or by carbamate groups;
{vii) carboxylic ester groups;

{vii) moieties derived from succinic anhydride and having hydroxy! and/or amino

15 and/or amido and/or imido groups; and

(ix} moieties obtained by Mannich reaction of phenolic hydroxyl groups with alde-

hydes and meno- or polyamines.

20  Additives comprising mono- or polyamino groups (i) are preferably polyalkenemono- or
polyalkenepoiyamines based on polypropene or on highly reactive (i.e. having pre-
dominantly terminal double bonds, usually in the - and y-positions) or conventionat
(i.e. having predominantly internal double bonds) polybutene or polyisobutene having

My = from 300 to 5000. Such additives based on highly reactive polyisobutene, which



5 (v) sulfonic acid groups or their alkali netal or alkaline earth netal
salts; (vi) Fpgéég%xy-cz- to -C4-ai kyl ene noieties which are term nated by
hydr oxyl groups, nono- or pol yam no groups, in which at | east one nitrogen
atom has basic prop- 10 erties, or by carbamate groups; (vii) carboxylic
ester groups; (viii) noieties derived feem succinic anhydride and havi ng
hydroxyl and/or am no _15 and/or am do a i m do groups, (i x)

noi eti es ot?@éilbﬁé:tﬂewe%ﬂ’ﬁlt'a%p?'é‘éeti"i’t@?ﬁ Bﬁ‘h'%l—@ﬁbw'@prl‘ﬁ?dm)g?ﬂo /gs H’ﬁ@m}\ﬁt h al de-
hydes and nono- or pol yam nes. 20 Additives conprising nono- or polyam no
groups (i) reb@eps efits) bp hydrporyghbtenarnbreductoe anpodtioal iitrarpobyianioes- based on
pol ypropene or on highly reactive (i.e. having pre- domnantly term naI

doubl e bon%.né@%ﬁ%&l vamifed BEcH s dl%ﬂWyYanﬂﬁédrbbﬂ&ﬁ%e%th?l@ﬁé’cﬁ%In@nélethy('
havi ng predom nantly |nt ernal doubl e "bonds) pol ybut ene or po yi sobutene

having MN = from 300 0. Such addjtives based on hi t| ve
pol yi sobut @rﬁ‘@t”a\mﬁn%% g@g@gﬂr@ge OEtzi’ﬁaB@ylﬁP AR YA SB%I' #ene
(which may conprise up to 20% by wei ght of n-butene units) by

hydr of obnylimEP@E#4816 A dikeni podybatdneatr ipolyisabttenaiavng aredoovranthaimteraal or
pol yam nes, such as di nethyl ani nopropyl am ne, ethyl enedi am ne, diethyl-

enet ri am nejoubleiRhBY (R08HEH TR hOLodMIohSES YL BEBBRIAThAEHaIH et SCI 0sed

in particular 5in E en pol'ybut ene or pdlyi sobutene havi ng

predomi nant Irc.g,/p::lrrgt ton or}?he additives, a possible preparative route is by chlorination and subse-

quent amination or by oxidation of the double bond with air or ozone to give the car-
bonyl or carboxyl compound and subseqguent amination under reductive (hydrogenat-
10  ing) conditions. The amines used here for the amination may be the same as those
used above for the reductive amination of the hydroformylated highly reactive polyiso-
butene. Corresponding additives based on polypropene are described in particular in

WO 984/24231 A1,

15 Further preferred additives comprising moncamino groups (i) are the hydrogenation
products of the reaction products of polyisobutenes having an average degree of
polymerization P of from 5 to 100 with nitrogen oxides or mixtures of nitrogen oxides

and oxygen, as described in particular in WO 97/03946 A1.

20  Further preferred additives comprising monoamino groups (i) are the compounds
obtainable from polyisobutene epoxides by reaction with amines and subsequent
dehydration and reduction of the amino alcohols, as described in particutar in

DE 196 20 262 A1.



doubl e bonds (usually in the (3- and y-positions) is used as starting
material i preparation of the additives, a possible preparative route
is by chlorinati™on and subse- quent ami nation or by oxidation of the double
bond with air or ozone to give the car- bonyl or carboxyl conpound and
subsequent anmination under reductive (hgdrogenat 10 ing) conditions. The

am nes used here for the amnation _nay, be the sane as S sed above for
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but ene. Correspondi ng additi ves based on pol ypropene are described in
parti cul ar drepreféabi/re2i8d pAlductEf Balytshbutepesihatingan adaage degeeohpri si ng
nonoam no groups (i) are the hydrogenation products of the reaction

product s ofpcRehar SRR BPFSmHAYI 100 o@ﬂoﬁqvm@%oqﬁwr@@ogg h oxRREVIRkGRIsign P of
from5 to 10 wth nitrogen oxides or mxtures of nitrogen oxides and

bed t 97 946 h f d
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pol yi sobut ene epoxi des by reaction with am nes and subsequent dehydration
and redbct WO 703478 AdmT heseateadtioml prpdiets aregeEnitadd mixturearof penel ar i n DE 196 20
262 Al. PF 58696 29 Additives conprising nitro groups (ii), optionally in

combi nat i onitvddolyidaydiapsy fe. @ﬁPB’Eﬁntrop%iﬁsdB[t%ﬁ'\@]'ﬁfﬁH Mhixe8 fG&ioRphies-oduct s of
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Additives comprising hydroxyl groups in combination with mono- or polyamino groups

10 (i) are in particular reaction products of polyisobutene epoxides obtainable from poly-
isobutene having preferably predominantly terminal double bonds and My = from 300
to 5000, with ammonia or monoe- or polyamines, as described in particular in

EP 476 485 A1.

15  Additives comprising carboxyl groups or their alkali metal or alkaline earth metal salts
(iv) are preferably copolymers of C2-Cao-olefins with maleic anhydride which have a to-
tal molar mass of from 500 to 20 000 and of whose carboxyl groups some or all have
been converted to the alkali metal or alkaline earth metal salts and any remainder of
the carboxyl groups has been reacted with alcohols or amines. Such additives are dis-

20  closed in particular by EP 307 815 A1. Such additives serve mainly to prevent valve
seat wear and can, as described in WO 87/01126 A1, advantageously be used in com-

bination with customary detergents such as poly(iso)buteneamines or polyetheramines.



5 WO 96/ 03pF%8Bbs These reaction products are generally mXxtures of pure

ni tropolyi sobutanes (e.g. a,(3-dinitropolyisobutane) and m xed hydroxynitro-
pol yi sobut anes (e.g. a-nitro-(3- hydrox?;gi)l yi sobutane). Additives conprising
hydroxyl groups in conbination with nmo or polyam no groups 10 (iii) are

in particul, %ﬁfotrﬁ I TolclWiy e from
pon |sobutaé-,ne avﬁgmg %ﬂeragﬁe &@éﬁﬁnant“@ﬁ’%@%&gﬂ?ﬁﬁg% r%ds and WN
= from 300 to 5000, wit nono- pol yam nes, as described in
partl cul ar S&lf$ E):ﬁrﬁﬁéefﬁ@ﬁ’lyﬂ'kahl@etﬂb?ﬂ3(”?"’\?8‘% E’%ff‘rﬁ}qt%llsﬁﬁs AN FURSHETs or

their alkali netal or alkaline earth netal salts (iv) are preferably

copol yner snatk, 42d&stabed mfpantscwlar irnER®EI38i1682dih$dch deditiveis slerieamainiy to pre-t al

nol ar mass of from 500 to 20 000 and of whose carboxyl groups sone or all

have Dbeen,&anuRess Jv&arH?)\@ cah lﬁ@'dsearﬁﬁ@énté’g{) eoBblf M EdtRbiRadnwiFEdBtomat S and

any remai nder of the ca oxy groups een"reacted with al cohol s or

am nes. u&h addg S arF g 0 cl osed |a gﬁl’tl cul ar by EP 307 815 Al.

Such addi t PHIEEIESS SHEN A8iPRINiSeIBUISPEaIES PRPYCNe@miNGRear and can, as
described in WO 87/01126 Al, advantageously be used in com bi nati on with
customary detergents such as pol y(iso)buteneam nes or pol yet heram nes. PF
58696 30 Additives conprising sulfonic acid groups or their alkali netal or

al kal i ne egg agYéﬁoﬂ#pnsﬁ@lﬁoﬁz fybm&ww%m@ﬂ.& @lglé?é brefBRA pQefbieddr ne

earth netal an-al sul fosucci - nat s described In particul ar
0 0,059 £ ettt e serre el Lo pre wenl. ol o seat vear
alkanediols, mono- or di-C>-Css-alkylamines, C1-Csg-alkylcyclohexanols or C4-Cap-
10  alkylphenols with from 1 to 30 mol of ethylene oxide and/or propylene oxide and/or bu-
tylene oxide per hydroxyl group or amino group and, in the case of the poly-
etheramines, by subsequent reductive amination with ammonia, monoamines or poly-
amines. Such products are described in particular in EP 310 875 A1, EP 356 725 A1,
EP 700 985 A1 and US 4,877,416. In the case of polyethers, such products also have
15  carrier oil properties. Typical examples of these are tridecanol butoxylates, isotrideca-
nol butoxylates, isononylphenol butoxylates and polyisobutenol butoxylates and pro-

poxylates and also the corresponding reaction products with ammonia.

Additives comprising carboxylic ester groups {vii) are preferably esters of mono-, di- or
20  tricarboxylic acids with long-chain alkanols or polyols, in particular those having a
minimum viscosity of 2 mm?/s at 100°C, as described in particular in DE 38 38 918 A1.
The mono-, di- or tricarboxylic acids used may be aliphatic or aromatic acids, and par-
ticularly suitable ester alcohols or ester polyols are long-chain representatives having,

for example, from 6 to 24 carbon atoms. Typical representatives of the esters are adi-



5 detergents such as pol y(iso)buteneam nes or pol yetheram nes. Additives
conpri si ng HosyEy - C2- CA4- al kyl ene noieties (vi) are preferably polyethers or
pol yet heram nes whi ch are obtai nable by reaction of C2- to Cho-al kanol s, C6-
to C30- al kanedi ol s, nono- or di-C2-C30-al kyl am nes,

C, - C30- al kyl cycl ohexanol s or G C30 10 aBkyl phenols with from1 to 30 nol of

G oup or  arkelRS: BGaBes,BoPKhapRe. AR piatEr e g BmAeiEn o Bteend 4, O

subsequent reductive am nation with ammoni a, nonoam nes or poly- am nes.
Such pr odudsanoaarol.dydsdebatb! and phiseiridedancl. iAddiipegwlicB zZemplise BPie§g$da25 Al ,
EP 700 985 Al and US 4,877,416. In the case of polyethers, such products

al so have }Reg &bk ficcific! anPy@RRY dridesavinEHidEdy| Shepdtingso ahd/bhasRodng/or
tri decanol butoxyl ates, isotrideca- nol "butoxyl ates, isononyl phenol

DUt oy 2 BRSNS ARG >

carboxylic ester groups (vii) are preferably esters of nono-, di- or 20
t ri car b&xylanbydrisiedshioh ate abtaicptie by reastirge@ivenianapen ighly reactiverpelyisebd-ar t hose
having a mninmmviscosity of 2 nmmR2/s at 100C, as described in particul ar

in DE 38 3%elfavilg My ERRNMIBOPto 50D0-wih mblkicGahPadsl Hyca fetfs rosedr FRthee
al i phatic or aromatic acids, and par- ticularly suitable ester al cohols or

4. car bon’ drBEcCopRPBapURh ARBATETIGES SRS Bvew SRR ekos o1 °

pates, phthal ates, isophthalates, terephthalates and trinellitates of
i sooct anol ,angmnes sushsreimagnedigmine sirtBdenratriamige dricthylenetetiammedir tetrainili ves
whi ch conprise noieties de-

enepentamine. Such gasoline fuel additives are described in particular in

10 US 4,849,572

Additives comprising moieties obtained by Mannich reaction of phenolic hydroxyl
.groups with aldehydes and mono- or polyamines (ix) are preferably reaction products
of polyisobutene-substituted phenols with formaldehyde and mono- or polyamines such
15 as ethylenediamine, diethylenetriamine, triethylenetetramine, tetraethylenepentamine
or dimethylaminopropylamine. The polyisobutenyl-substituted phenols may stem from
conventional or highly reactive polyisobutene having My = from 300 to 5000. Such

“polyisobutene-Mannich bases” are described in particular in EP 831 141 A1.

20  For a more precise definition of the additives detailed individually, reference is explicitly
made here to the disclosures of the abovementioned prior art documents.
Dispersants as component ¢) are, for example, imides, amides, esters aﬁd ammonium
and alkali metal salts of polyisobutenesuccinic anhydrides. These compounds find use

especially in lubricant oils, but sometimes also as detergents in fuel compositions.



rived from succinic anhydri de and havi ng hydroxyl and/or am no and/or am do
and/or i mgosgogups (viii) are preferably corresponding derivatives of
ponisobuteny?succinic 5 anhydri de which are obtainable by reacting
conventional or highly reactive polyisobu- tene having MN = from 300 to 5000
with mal ei ¢ anhydride by a thernmal rout&2or via the chlorinated

pol yi sobutene. Particular interest attaches to derivatives with aliphatic
pol y- ami nes such as ethyl enedi am ne, diethylenetriam ne,

triethyl enetetram ne or tetraethyl- enepentam ne. Such gasoline fuel

addi tives duehearadsitivieeand gspstanisovhielr may ifl@appupripteg bg prgsent agleenpereant d)
conprising noieties obtained by Mannich reacti on of phenolic hydroxyl

groups W t hyf tedeltxsles 48d nono- or polyamnes (ix) are preferably reaction
products of polyisobutene-substituted phenols with formal dehyde and nono-
or polyam nes such 15 as et hyl enedi am ne, diethyl enetriam ne,

triethyl enetetram ne, tetraethyl enepentam ne or dinethylam nopropyl am ne.
The pol yi sobut enyl -substituted phenols nay stemfrom conventional or highly
reacti ve porganiosivants feraxamglavicehds $iph3eanetbamsn.odharg)giopanol, isopropa-

"pol yi sobut ene- Manni ch bases" are described in particular in EP 831 141 Al.
20 For a nmyof bbtawel, BebdidhoNséd-Butafd!, pettarfll dédpermor abdpdneshol Bichexaaurl |y,
reference is explicitly made here to the disclosures of the abovenentioned
prior art C P S 3 t,. r f , 41 des,
am des, essgrr%gﬁ%a %\I?Q@%%?Lﬁcrr%a%g{n% ! I@%Wﬁr@ﬁglz @éﬂ%ﬁg?yl%ﬁﬁ @?@Ma?ér%gsnucci ni c

anhydrides. These conpounds find use especially in lubricant oils, but
soneti mes & dd-bidylaes alye@dison tHethylene slyeples idk-ios ipromtensaibgs!, dgr example

ethers such as methyl tert-buty! ether, 1,2-ethylene glycol monomethyl ether or 1,2-

10  ethylene glycol dimethyl ether, 1,2-ethylene glycol monoethyl ether or 1,2-ethylene gly-
col diethyi ether, 3-methoxypropanol, 3-isopropoxypropanol, tetrahydrofuran or diox-
ane, for example ketones such as acetone, methyl ethyl ketone or diacetone alcohol,
for example esters such as methyl acetate, ethyl acetate, propyl acetate or butyl ace-
tate, for example lactams such as N-methylpyrrolidinone (NMP), for example aliphatic

15  or aromatic hydrocarbons and also mixtures thereof such as pentane, hexane, hep-
tane, octane, isooctane, petroleum ether, toluene, xylene, ethylbenzene, tetralin, de-
calin, dimethylnaphthalene or petroleum spirit and, for example, mineral oil such as

gasoline, kerosene, diesel oil or heating oil,

20  corrosion inhibitors, for example based on ammonium salts, having a tendency to form
films, of organic carboxylic acids or of heterocyclic aromatics in the case of nonferrous

metal corrosion protection,



Further additives and assistants which may, if appropriate, be present as
conponent F5§§96t he packages are 5 organic solvents, for exanple al cohols

such as nethano et hanol , propanol, isopropa- nol, butanol, isobutanol,
sec- butanol, pentanol, isopentanol, neopentanol or hexanol, for exanple
gl ycol s such as 1, 2-ethyl ene egcoI 1, 33 or 1, 3- propylene gl ycol, 1, 2-,
2,3- or i et hyl ene

| yeol t ol or, di- or. .
Cr 1 pr opyl erru or Pabiigsss B exePinie e S An R it ion SpbitisrAm e her
1, 2-ethyl ene gl ycol nononmethyl ether or 1,2 10 ethylene glycol dinethyl
ether, 1,2- dereidhendamging co Idefivaiiges ﬁ\preoéph@m plagnols sucstasyd. edktegthyutylplgnadi et hyl
et her, 3-nethoxypropanol, 3-isopropoxypropanol, tetrahydrofuran or diox-

ane, for EXR -8 ARSI - dEIXyBiSe YRR Re atiB] hyI et hyl ketone or diacetone
al cohol, for exanple esters such as nethyl acetate, ethyl acetate, propyl

acetate or butyl ace- tate, for exanple |actans such as

N- et hyl pyrrolidinone (NWP), for exanple aliphatic 15 or aronmatic

hydr ocar bons and al so m xtures thereof such as pentane, hexane, hep- tane,
oct ane, 3 soteenugiierspet rol eum et her, tol uene, xylene, ethyl benzene, tetralin,
de- calin, dinethyl naphthal ene or petroleumspirit and, for exanple, m neral
oil such as gasoline, kerosene, diesel oil or heating oil, 20 corrosion

i nhibitors, for exanple based on ammnium salts, having a tendency to form
films, of q %g& carboxylic acids or of heterocyclic aromatics in the case
of nonferrols” “metal corrosion protection, PF 58696 33 antioxidants or
stabilizers, for exanple based on am nes such as p-phenyl enedi am ne,

metallocenes such as ferrocene or methyicyclopentadienylmanganese tricarbonyl,
10
lubricity improvers (lubricity additives) such as certain fatty acids, alkenylsuccinic es-

ters, bis(hydroxyalkyl) fatty amines, hydroxyacetamides or castor oil,

amines for increasing the pH of the fuel,
15

further markers other than the compounds of the general formula | and
dyes.

20  The concentration of component a), i.e. of the at least one compound of the general
formula (1), in the inventive packages is typically selected in such a magnitude that, af-
ter addition of the package to the mineral oil, the desired concentration of marker(s) is
present therein. Typical concentrations of the markers in the mineral oil are, for in-

stance, in the range from 0.01 up to a few 10s of ppm by weight.



di cycl ohexyl am ne or derivatives thereof or on phenols such as

2, 4-di - ter tpfhigdaggphenol  or 3, 5-di-tert-butyl - 4-hydroxyphenyl propioni c acid,
5 denul sifiers, antistats, netallocenes such as ferrocene or

met hyl cycl opent adi enyl nanganese tricarbonyl, 10 lubricity inprovers
(lubricity additives) such as certain fa8ty acids, al kenylsuccinic es- ters,
bi s(hydroxyal kyl ) fatty am nes, hydroxyacetam des or castor oil, am nes for
increasing the pH of the fuel, 15 further markers other than the conpounds
of the general fornula | and dyes. 20 The concentrati on of conponent a),

i .e. of thé&ampaneask), bhdhe ahntpatimieshrreneil.dge peesant in ther paskages typically inlge

I nventive packages is typically selected in such a nagnitude that, af- ter

addi tion ofcohbsnhtR8skatforha tb BevByYWEGht, M partiduls fbASE tL30% ng@m,aéddon_ of
marker(s) is present therein. Typical concentrations of the markers in the

m neral oil_ar f.or .i.n; st i [ 0l f 1 Cs of
ppm by wei @Hﬁ‘_p%ﬁ’ﬁ”t%é&ath&? t%ﬁ%%%@%‘%%?{ S‘rﬁ}ﬂgr'tﬁ? %g%gg qng;bgs[ptegsr@t,é Tier oil ,
is present in the packages t¥pi cally in a concentration of from1l to 50% by
wei ght , 5i n cal¥ iniaceangentratiom b from Z0w3eye hewgisht, inparticla firoménto 89% by e. the
at | east one detergent and/or the at |east one dispersant, typi

weight, based in each case on the total amount of components a) to ¢) and, where pre-

sent, d), the sum of the individual concentrations of components a) to ¢} and, if appro-

priate, d) adding up to 100% by weight.

10  When, as component d), corrosion inhibitors, antioxidants or stabilizers, demulsifiers,
antistats, metallocenes, iubricity improvers and amines to reduce the pH of the fuel are
present in the packages, the sum of their concentrations typically does not exceed 10%
by weight, based on the total weight of the package (i.e. the total amount of compo-
nents a) to c) and d)), the concentration of the corrosion inhibitors and demulsifiers be-

15  ing typically in the range of from in each case about 0.01 to 0.5% by weight of the total

amount of the package.

When, as component d), additional organic solvents {i.e. not already introduced with
the remaining components) are present in the packages, the sum of their concen-

20  trations typically does not exceed 20% by weight, based on the total amount of the
package. These solvents generally stem from solutions of the markers and/or dyes,
which are added to the packages instead of the pure markers and/or dyes with a view

to more precise meterability.



5 cally in a concentration of from25 to 90% by weight, in particular from
30 to 80% qﬁ;s%ﬁsght, based in each case on the total amount of conponents
a) to c) and, ere pre- sent, d), the sumof the individual concentrations
of conponents a) to c) and, if appro- priate, d) adding up to 100% by

wei ght. 10 When, as conponent d), corro$bon inhibitors, antioxidants or
stabilizer denul sifiers,, .antistats tall ocenes, lubricity inprovers and
S nes to MUBTEESCREPRRP ) HEhe Jft s othes RuariE e Bt eeTRRE 6 o of
their concentrations typically does not exceed 10% by wei ght, based on the
tot al wei ghoulaf(l) areeprpaerk éythe (ackageshietr coadentratiomis infure bagesi omibatoontgnt t o ¢)
and d)), the concentration of the corrosion inhibitors and denul sifiers be

15 ing typitgalthyy ard tb Revd ARGdatkioh bPMeipAcRRfR] i ARRraRAUThA Wihlchiwad. 5% by
wei ght of the total anount of the package.  Wen, as conponent d),

addi tional or.ganic solvent i.e. not already introduced with the remaining
corrponents)S?%Igéfoﬁrcgg@ﬂ?eqqﬁ??m'eﬁﬂﬁa’[&e@yta{]ﬁl@ sum of their concen- 20
trations typically does not exceed 20% by wei ght, based on the total anount
of the Package. These solvents generally stemfromsolutions of the nmarkers
and/ or dyes, which are added to the packages instead of the pure markers

and/ or dyesymén, is@oktipBhentldy, des @rédpreeémen Rt ifvatale bhdkagEs, théibfdncdhtra\ien, as
conponent d), further markers other than the conpounds of the general for-

on the. ontBRLS oprap (iR BERRET 0 LBk L BRTF GRS 8T s pllakphl oo

m neral oil. That which was
of the package.

10 The invention will be illustrated in detail by the examples without the examples

restricting the subject matter of the invention.
Examples:

15  The compounds of the general formula (1) in the examples were prepared by the
abovementioned known processes which are familiar to those skilled in the art from the

literature.

Tridecylamine isomer mixture: commercial product from BASF Aktiengeselischaft.
20 Example 1: Preparation of 1,4-diamino-N-tridecyl-2,3-anthraquinonedicarboximide

(isomer mixture)

12.8 g (0.042 mol) of 1,4-diamino-2,3-anthraquinonedicarboximide were suspended in

64 g of o-dichlorobenzene. The reaction mixture was heated to 140°C, stirred briefly



stated for conponent a) applies nutatis nmutandis. 5 Wen, as conponent d),
dyes are prgsgdghgel N the inventive packages, their concentra- tion is
typically, for i1nstance, between 0.1 to 5% by wei ght, based on the total
anount of the package. 10 The invention will be illustrated in detail by
the exanples wi thout the exanples restBfcting the subject matter of the

exanpl es. wiro B dpapkay e sSORBRVBIT. A shde FRIRC o halddeqianhS oy o°

fam liar to those skilled in the art fromthe |literature. Tridecylam ne
i somer m xtisAeer npiitrEeveieAddgd deithetrepetiomnmExigre. Ake iregrijer siixtyendds then20 Exanpl e
1: Preparation of 1,4-diamno-Ntridecyl-2,3-anthraqui nonedi carboxi m de

(i soner M Hedfe@)to 120€ gnd Ko 4Rthiteinpefature for approx. 7 h. Thereafter, the mixture
1, 4-di am no- 2, 3- ant hr aqui nonedi car boxi m de were suspended in 64 g of

PF 58696 S0 IR Aeanih SR o8 sl iRy o Bl PRk peiia 685, (071 ¥

nol ) of tridecylamne isomer mxture were added to the reaction mxture.
The reaét i cnixiursSupseaugstly, iiamreagien wixture wesbeateddgrinde 120°G pnd kertdb&rat ur e
for approx. 7 h. Thereafter, the mxture was cooled again to 60C and

adm xed W ttémpger@tude () aBproxD.5 hoThérebRGC haARRrTED §%0.0% mol) of tridecylamine
isomer mixture were added. After a further 17.5 h at 120°C, the reaction mixture was
cooled to room temperature and filtered, which left a solid, which was washed and
dried in a vacuum drying cabinet. By adding approx. 200 ml of methanol, further solid
10 was precipitated out of the filtrate, and was filtered off, washed and dried in a vacuum

drying cabinet.

The combined solids were purified by column chromatography on silica gel with
dichloromethane as the eluent. After the solvent had been removed, 11.3 g of blue
solid were obtained.

15  The spectroscopic data (absorption spectrum) of the product were determined:; UV/Vis:

Amax (€) = 676 nm (15400) in toluene

Example 2: Detection of a marker by detection of the fluorescence in THF

20  The marker 1,4-diamino-N-isopropyl-2,3-anthraquinonedicarboximide



5 m xture. Subsequently, the reaction m xture was heated again to 120C and
kept at trnérséﬁﬂperature for approx. 3.5 h. Thereafter, another 2.0 g (0.01
nol) of tridecylam ne isoner mxture were added. After a further 17.5 hat
120C, the reaction mxture was cooled to roomtenperature and filtered,
which left a solid, which was washed an@®7 dried in a vacuum dryi ng cabi net.
By addi ng approx. 200 ml of nethanol, further solid 10 was precipitated out
of the filtrate, and was filtered off, washed and dried in a vacuum drying
cabinet. The conbined sgjids were purified by colum chromatography on
silica gel with dQchlo @nethne as the eluent. After the solvent had been
renoved, 11.3 g of(|blue| sol yd were obtained. 15 The spectroscopi c data
(absorption 2CLAUT heNprodyct were determned: UYNis: a,nmax (e) =
676 nn1(154' Exa 2: Detection of a marker by detection of
the fl uoreses e rker

1, 4-di am no-

o vari@us concentrations in tetrahydrofuran (THF) and
detected by neasuring t'ﬁ‘é excited fluorescence. For this purpose, the
solution of the marker was excited with the aid of a |aser diode which has
a power of 3 nWand an excitation

was dissolved in various concentrations in tetrahydrofuran (THF) and detected by
measuring the excited fluorescence. For this purpose, the solution of the marker was
excited with the aid of a laser diode which has a power of 3 mW and an excitation

5 wavelength of 660 nm. The fluorescence was detected integrally by means of an Si
photodiode at right angles to the excitation beam by a commercial edge filter with an

edge wavelength of 695 nm {long pass). The following results were obtained:

Concentration
[ppb] Scale divisions
1000 2.110
500 1.150
200 0.412
100 0.194
50 0.100
20 0.050
10 0.021
0 0.001

The measured relative fluorescence intensities (scale divisions) have a very good
10 linear correlation with the concentrations used. The square of the correlation coefficient

is: 0.998.

Example 3: Detection of a marker by detection of the fluorescence in gasoline



5 wavel ength of 660 nm The fluorescence was detected integrally by neans of
an Si photF@dé g at right angles to the excitation beamby a comerci al
edge filter w an edge wavel ength of 695 nm (I ong pass). The foll ow ng
results were obtained: Concentration [ppb] Scale divisions 1000 2.110 500
1.150 200 0.412 100 0.194 50 0.100 2® 0.050 10 0.021 O 0.001 The
measured r i f i Nt [P I bl S ery
Good 1011 araEer i ERBE AR e e A o e R T e
correl ati ofieefarites Bypresqegce nigshies wespph@ingd: petection of a marker by
detection of the fluorescence in gasoline PF 58696 38 The marker from

For The 11 1oy esconce. 1 nt elCPIEZAT AP oot o nods Coneent rati on 0 [esults
[ppb] Scale divisions
1000 1.510
500 0.657
200 0.271
100 0.141
50 0.098
20 0.036
10 0.015
0 0.000

5 Inthis example too, the fluorescence signal (relative intensity: scale divisions) has a
good linear correlation with the concentration. The square of the correlation coefficient
is: 0.995.

Exampie 4 Absorption wavelengths of some markers
10
The markers were dissolved in methylene chioride (MCL) and the longest-wavelength

absorption maximum Amax Of the individual substances was determined.



[ ppb] Scal e divisions 1000 1.510 500 0.657 200 0.271 100 0.141 50 0.098
20 0.036 Hp4hgdg> O 0.000 5 In this exanple too, the fluorescence signal
(relative intensity: scale divisions) has a good linear correlation with
the concentration. The square of the correlation coefficient 1is: 0.995.
Exanpl e 4: Absorption wavel engths of soB8® nmarkers 10 The markers were

di ssolved in nethylene chloride (MCL) and the | ongest-wavel ength absorption
maxi mum Xmax of the individual substances was determ ned. PF 58696 39

Mar ker XmaxMoL)—frm— O0-NH2 0668 N-C8H17Z 0 NH2 6
Marker Amax {MCL) [nm]
O NH2 0 668
(LU prowns
O NH, ©
CAS: 35170-70-8
O NH, 0O 675
LI
“\
o O
O NH, \
(9] NH2 0 659
D90 aas
O NH, NH
CAS: 13418-49-0
O NH, o 668
DOPS ey
O NH, ©
CAS: 3316-13-0




CAS: 35170-70-8 0 NH2 0 675QN'O O\ O NH2 O NH2 0 659 O NH2 NH CAS:

13418-49-0
Ant hr aqui n

558

0 668 NO 0O NH2 0 CAS: 3316-13-0 PF 58696 40
ivatives as markers for liquids Cains: 1. The use of

conmpounds of the general formula (I) R6 OX R BR7 (I) NR3 R

10

15

20
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Anthraquinone derivatives as markers for liquids

Claims:

1.

The use of compounds of the general formula (I}

as markers for liquids, where the symbols are each defined as foliows:

XY

A B

R‘l, Rz

R3

R4

Rs

are each independently, identically or differently, O, NR#4,
heterocycles,

are each independently, identically or differently, O, NRS5,

are alkali metals,

are each independently, identically or differently, H,
C1-Cao-alkyl, Co-Caop-alkenyl, Co-Cas-atkynyl, C3-Cis-cycloalkyl,
aryl, heterocycles,

is C1-Cop-alkyl, Ci-Cap-alkylcarbonyl, Co-Cas-alkenyl,
Co-Cyo-atkenylcarbonyl, Co-Cop-alkynyl, C2-Cap-alkynylcarbonyl,
Cs-Cis-cycloalkyl, Cs-Cis-cycloalkyicarbonyl, aryl, arylcarbonyl,
heterocycles,

is H, C1-Cao-alkyl, C2-Cap-alkenyl, Cz-Cop-alkynyl,
Ca-Cys-cycioalkyl, aryl, heterocycles,

is H, C1-Czp-alkyl, C2-Ca-alkenyl, C2-Cag-alkynyl,

Cs-Cqs-cycloalkyl, aryl, heterocycles,



RO OR2 A 5 as markers for liquids, where the synbols are each defined as
follows: X,pp'saggy €ach independently, identically or differently, 0, NR4,
het erocycl es, A B are each independently, identically or differently, O,
NR5, 10 Mare alkali netals, RlL, R2 are each independently, identically or
differently, H  Cl-C2o0-al kyl, CrC20-al K&nyl, C2-C20-al kynyl,

C3- C15- cycl oal kyl ryl, heterocycl es s Cl-C20-al K

G- Coo- ol kyl carboRy® B 3tk 818 ﬁé?peﬂﬁgfﬁ%z'd&a%caay 2R,

C2- C20- al kynyl , C2-C20-al kynyl car bony C3- C15- cycl oal kyl

C3- C15- cycl oal kyl car bony! , CarGep-alkyly Qh%cr@ibyigarbon%e%e%@y@m& ®a-is H,
Cl- C2o0- al kyl, C2-C2o0- al kenyl C2- C20- al kynyl, C3-Cl15-cycl oal kyl, aryl,

heterocycles, 20 R5 is H, @ﬂm%tﬁiriyybz-@-m@nw (Kzeo:)élalkeﬁglcﬁﬂﬁnw,iﬁé@zh-,
C3-Ci s-cycl oal kyl, aryl, heterocycles, PF 58696 41 R6, R7, R8, RO are each

I ndependent |y, identicall y ﬂk ;§20-;8%Jn§é§aMDnyl%C&saé)}éwalkyl

Cl- C20- al kyl car bonyl c1- 3
5 Cs-Cis-cycloalkylcarbonyl, aryl, arylcarbonyl, aryloxy,

aryloxycarbonyl, heterocycles, NR'RZ, halogen, CN, NO,

where the substituents R*, RZ, R3, R4, R5, R, R7, R® or R® may each be
interrupted at any position by one or more heteroatoms, where the number of

10 these heteroatoms is not more than 10, preferably not more than 8, more
preferably not more than 5 and especially not more than 3, and/or may be
substituted in each case at any position, but not more than five times, preferably
not more than four times and more preferably not more than three times, by
NR'Rz, CONR'R2, COOM, COOR, SO:M, SO3R?, CN, NO3z, C1-Cao-alkyl, C1-Cao-

15 alkoxy, aryl, aryloxy, heterocycles, heteroatoms or halogen, where these may
likewise be substituted not more than twice, preferably not more than once, by

the groups mentioned.

2.  The use according to claim 1, wherein the symbols are each defined as follows:

20 XY are each independently, identically or differently, O, NR#,
A B are each independently, identically or differently, NH, O,
R, R? are identically or differently H, C+-Cop-alkyl, aryl,
R3 is C+-Cap-alkyl, Cs-Cis-cycloalkyl, aryl, heterocycles,

R4 is H, C4-Cao-alkyl, aryl, heterocycles,



al koxycar bonyl, C2-C2o0-al kenyl, C2-C2o0-al kenyl carbonyl , C2-C20- al kynyl,
C2- C20- al kw%g:e@%bonyl , C3-C, 5-cycloal kyl, 5 C3-C15-cycl oal kyl car bonyl ,
aryl, aryl carbonyl, aryloxy, aryloxycarbonyl, heterocycles, NRLR2, hal ogen,
CN, N2, where the substituents R, R2, R3, R4, R5, R6, R7, R6 or RO may
each be interrupted at any position by4dne or nore heteroatons, where the

nunber of 10 thes teroatons i s not re than 10 ef erably not nore than
8, nore prefe%bﬁ%y O§£ noPE ?%Cgﬁn%epa?ﬂggrg@p@(eﬁlﬁalﬁ’{/bh@ﬁerﬁﬂﬁ% ‘han 3, and/or
may be substituted in each case at any position, but not nore than five
tinmes, preferably not nor&tthadlkflobrCedateexyafheCrofysiogiet er abl y not nore
than three tines, by NRLR2, CONRLR2, COOM COOR , SO3M SO03R, ON, NO2,

G - C20-al kyl, C1-C20 15 al &qumry!axwmwaz,y\lawggn, bmiROocycl es, heteroatons or
hal ogen, where these may |ikew se be substituted not nore than tw ce,
preferably not nore than once, by the groups nmentioned. 2. The use
according to claiml1l, wherein the synbols are each defined as follows: 20
X, Y are each independently, identically or di fferentlﬁ, 0, NR4, A B are
each i n§epénderdtpysejageqidingde Fiainp . Whgredrtae syrpbolsiare each definedzes milews:
identically or differently H, Cl-C20-alkyl, aryl, R3 is Cl-C2o-alkyl,

C3- C15-cycl oal kyly, aryl, hatetsbynasally N i s H Cl-C2o-al kyl, aryl,

het er ocycl es, PF 58696 42

A B are each independently, identically or differently, NH, O,
R1!, R? are each H,
Rs is C4-Czo-alkyl, C3-Cis-cycloalkyl, aryl,

10 R4 is H,

RS R?, R8 R® are each independently, identically or differently, H,
C+-Cao-alkyl, C1-Cao-alkoxy, aryl, aryloxy, NR'R?, F, Cl, Br, CN,

NO:.

15 4.  The use according to claims 1 to 3, wherein the liquid is an oil.

5.  The use according to claims 1 to 3, wherein the liquid is a mineral oil.

6. The use according to claims 1 to 3, wherein the liquid is an additive concentrate.

20

7. Aliquid comprising at least one compound of the general formula (1) according to

claims 1 to 3 as a marker.

8.  The liquid according to claim 7, wherein the liquid is an oil.



R6, R7, R8, RO are each independently, identically or differently, H,

G C20- aIkyI ﬁ%ﬁgZO al koxy, C3-Cl15-cycloal kyl, aryl, aryloxy, NR R2,

hal ogen, 5 3. The use according to cIa|n11 wherein the synbols are
each deflned as follows: X, Y are both identically NR4, A B are each

i ndependently, identically or different#y, NH, 0, R1, R2 are each H R3 is
Cl- C2o-al kyl, C3-Cl5-cycloalkyl, aryl, 10 R4 is H R6, R7, Re, RO are each
i ndependently, identically or differently, H, Cl-C2o0-alkyl, Cl-C2o0-al koxy,
aryl, aryloxy, NRIR2, F, d, Br, CN, NO2. 15 4. The use according to clains
1 to 3, whéei Aheliguitiagegrdingdo alaimoy | whaeintthe liquidisgcodmeslold to clains 1 to 3,
wherein the liquid is a mneral oil. 6. The use according to clains 1 to 3,
wherein the liquid is an additive concentrate. 20 7. A liquid conprising at
| east one conpound of the general fornmula (1) according to clains 1 to 3 as

pF 58606 430 0. et ceRth hoiulity I AR bW & (s &
m neral oil.
5
11. A method for detecting markers in liquids which comprise at least one compound
of the general formula (1) according to claims 1 to 3 in an amount which is
sufficient to excite detectable fluorescence on irradiation with radiation of a
suitable wavelength, wherein
10
a) the liquid is irradiated with electromagnetic radiation of a wavelength of from
500 to 900 nm and
b) the excited fluorescence radiation is detected with a device for detecting
radiation in the range from 500 to 1000 nm.

15

12. A method for detecting markers in liguids which comprise at least one compound
of the general formuia (I} according to claims 1 to 3 in an amount which is
sufficient to exhibit detectable absorption on irradiation with radiation of a

20 suitable wavelength, wherein

a) the liquid is irradiated with electromagnetic radiation of 2 wavelength of from

500 to 200 nm and



10. The liquid according to claim7, wherein the liquid is an additive
concentrat goF 585061l. A nmethod for detecting markers in |iquids which conprise
at | east one conmpound of the general fornmula (1) according to clains 1 to 3
in an anount which is sufficient to excite detectable fluorescence on
frradiation with radiation of a sui t ab¥é wavel ength wherein 10 a) the
quuidisirra t 0 Y h of from
500 to 900 nm afd B AReeae Prh TRk AR At el R G W 1
devi ce for detectlng_ radiation in the range from 500 to 1000 nm 15 12. A
met hod for detecti fgiavap keihg rﬁfﬁﬂqflr‘éﬂ]mgt%ﬁ&bﬁmcorrprl se at |east one conpound
of the general fornula (1) according to clains 1 to 3 in an anpunt which is
sufficient to exhibit detectable absorption on irradiation with radiation of
a 20 suitable wavel ength, wherein a) the liquid is irradiated with

el ectromagnat i : nm and PF
58696 44 Qj% tﬁgea étgér’dp clgbgﬁcimqf‘to"ﬁ%ﬁ!sel ({&I oh%%%lr"ﬂsthgggg@ﬁs %&%’th a device
for detesctlng radiation in the range from500 to 900 nm

14. The method according to claims 11 and 12, wherein the liquid is a mineral oil.

15. The method according to claims 11 and 12, wherein the liquid is an additive

concentrate.
10
16. A method for identifying liquids which comprise at least one compound of the
general formula (I} according to claims 1 to 3 in an amount which is sufficient to
excite detectable fluorescence on irradiation with radiation of a suitable
wavelength, wherein
15
a) the liquid is irradiated with electromagnetic radiation of a wavelength of from
500 to 900 nm and
b) the absorption of the electromagnetic radiation a) is detected with a device
20 for detecting radiation and

¢) the excited fluorescence radiation is detected with a device for detecting
radiation in the range from 500 to 1000 nm and
d) the liquid is identified with the aid of the absorption b) and/or fluorescence c)

and



13. The method according to clainms 11 and 12, wherein the liquid is an oil.
5 14. The matdmgdgaccording to clains 11 and 12, wherein the liquid is a
mneral oil. 15. The nethod according to clains 11 and 12, wherein the
liquid is an additive concentrate. 10 16. A nethod for identifying Iiquids
whi ch conprise at |east one conpound of 4bhe general formula (1) according
toclains 1 to in.an unt suffi eec;t | e
fPuor escence. orf)i r MaabTaRtan Phine darefih oufe Pherbliopfile G BRIFGER
wherein 15 a) the liquid is irradiated with el ectromagnetic radiation of a
wavel engt h of fronfletgugnedwinthani ahtvasgsaenee EskadiPpc)l-on of t he

el ectromagnetic radiation a) is detected with a device 20 for detecting
radi ati on and c) the excited fluorescence radiation is detected with a
device for detecting radiation in the range from500 to 1000 nm and d) the

I | quid is '1gengggﬁh3%é%}ﬁhﬁrg%ﬁ'cﬁiau9\f1é Qmepeq?{?]req@hgqs B) ofgnd/ or fluorescence

and PF 586 ncentration ound of the general
forrmlas(l) inthe liquidis

18. The method according to claim 16, wherein the liquid is a mineral oil.
19. The method according to claim 16, wherein the liquid is an additive concentrate.

10 20. A compound of the general formula (f}, which is a 1,4-diamino-N-tridecyl-2,3-
anthraquinonedicarboximide and the tridecyl substituent may also be an isomer

mixture of different tridecyls.

21. A compound of the general formula (), which is a 1,4-diamino-N-(2,6-

15 diisopropylphenyl}-2,3-anthraquinonedicarboximide.

22. A compound of the general formula (1), which is a 1,4-diamino-N-(4-
dodecylphenyl}-2,3-anthraguinonedicarboximide and the dodecyl substituent
may also be an isomer mixture of different dodecyls.

20

23. A compound of the formula (la)



determned with the aid of fluorescence radiation c). 17. The net hod
accordi ng FEE@Fgén116, wherein the liquid is an oil. 5 18. The nmet hod
accordi ng im 16, wherein the liquid is a mneral oil. 19. The nethod
according to claim 16, wherein the liquid is an additive concentrate. 10
+20. A conpound of the general formula (48, which is a

1, 4-diamno-N-tridecyl -2, 3- ant hraqui nonedi carboxi m de and the tridecyl
substituent nay al so be an isone m xt.ure of differggg tridecyls. 21. A
conpound of the general formula fl), kch @s a 1, 4-di am no-N-(2,6- 15

di i sopropyl phenyl) -2, 3- ant hgaqui AQn

general formula (1), whic 7 Z nos N- (4
imgde and the dodecyl substituent
N6 2 dodec 20 23. A compound of

dodecyl phenyl ) - 2, 3- ant hr ag
the formula (la) PF 58696 46 O

may al so be an isoner m xt

o NH, © W



