Pht hal cewagy nes and use theréo?ﬁégfﬁﬁ}kéfé”"Thé,present invention rel ates
to novel phPR&aPHEFARBnes of the ﬂlm’lm’mwllm”mm' 1520 where Me js twice
hydrogen, twi ce |ithium mgnesi pper, nickel, VO TiOQ Ad,
A10H, A1QCOCH3, A1QCOCF3, SiCl2 or Sifx)2, 25 at least four of the

radicals Rl to R16 are each independentfy of the others afive- or -

si x-menber ed saturated nitrogen-containing heterocyclic rggi | IS
bonded to the phthal ogyani ne structure yia a ring nit rogeﬂ@lﬁﬂmmm@m@ti ch
can additioﬁ%ﬁ$%}9ﬁY%56 B8i DO EREC u??rﬂﬁrkﬁgfrogen at t her
oxygen or sulfur atom and 35 any renaining radicals 2
hydrogen, ha}0gsn.sdaxds avystd dPh a@es Clo Hovlialphyhg ubd es 8EbiRSt toO

t he provi &o grﬁglgeyzraklsplperldlnylphthalocyanlne shall be excluded, 40 to
t he use of ﬁeferocyclyl-substituted pht hal ocyani nes for marking |iquids,
and to mneral oils conprising such phthal ocyani nes. 0050/48008 2 J. Cen.
Chem USSR, 51 (1981), 1405-g#411, disclosgs the preparation of
tetrakispiperidinylphthg&ocy:nine. 9A/025§Q and WO A- 96/ 10620 descri be
pht hal ocyani nes as mar ke i espeetally mneral oils. 5 However,
it has bd@n found that the ers ylesc therein still have defects in
their application propefti SpLeCi 3 ké cient solubility and

i nsufficient chemcal s i 10 It is an object of the
present invention to provmdg sui t agke pht hal scyani nes havi ngrgn i nproved
property profile. 15 W havefoumd that S object is achieved by the
phthaIOCégnines of thert@Qrmula |ilgore narlli cu Rtly defined at the

begi nni ng~ Any al kyl appea in tthe fp ae nentioned herein may be
strai ght-chain or branched al ogen #s. f6r_exanpl e fluorine, chlorine,
bromine or iodine.  Ckl®4- D al kr:3@HFanoyl i Rfor exanple

di et hyl sul fanoyl, 25 di et hyRsul f anoyl, drpropyl sul f anoyl
di i sopropyl sul fanoyl, dibutyl sul fanoyl or N-rmethyl-N-ethyl sul fanoyl .
Sui tabl e ,fi ve- . Or six-nmenbered saturated nitrogen-contining heterocyclic
radi cal s “Whi ch- are attached to the pht hal ocyani nes 30 structure via a ring
nitrogen atomand can additionally contain one or two further nitrogen
atonms or a harisetwimey hegdrogesulthwicealldnhivmt hagnesdgumr ez dar,i ¢oBPeDF
exanpl e frogyeyér Olvodi Ao, PXIER0IN1dH)EeA1b0DCYZ,0 Al JCOEE ; 0554z} i sk I54,(0H) 2,
i soxazol i di ne, piperidine, piperazine, norpholine or thionorpholine as
basic 35,gtructure. The heterocyclic radicals can be nonosubstituted or
pol ysubst i t ateteagy dfoarapf ythe reslilsaidist Bl ep RAF st t9acht égdgpendently of
trisubstitutkd, otlspeciaalfiye Aomostibsinetbeeed Frtefrateddnfragdnsiciontainsngr e
Cl- CA- al kyl heb&¥gdo1 iRheRYi €A Whidh RReB¥hdedUid alheepheh£raspmline radi cal s
gri Bpr ?Ea%gggbt f%wyfadbni%ﬁalqié%bdgh gtaﬁFiﬁdlﬁﬁi&ﬁ;bghrhédﬂﬂionally
, 4-di net hyl- 3- et hy rrolidi yr n-J - =, 3z -
BT 2 5T, CH6 1 IR reaERafh pfiong ega sdfenel ofgen ox

5- et hyl pr §28FFtft °E y [ dazo

5-net hyl i ni 842869 A%P™-yl, oxazolidin-3-yl, 2-, 4- or

5- net hyl oxazol i di n-3-yl, isoxazolidin-2-yl, 3-, 4- or
5-nethy|i50égaolidin-2-y|, 0050/ 48008 3 piperidin-l-yl, 2-, 3-, 4-nethyl-,
-ethyl- or -benzyl piperidin-I-yl, piperazin-I|-yl,

4- (Cl1- C4-al kyl ) pi perazin-1-yl, such as 4-nethyl- or 4-ethyl pi perazin-1-yl,

nmor phol i 354 ayl, réne ionmgplratiicals \RE oo Bl kiremerphoiydrofienl BaBo@Hroxi de.
hydroxysulfonyl or C;-C4-dialkylsulfamoyl,

subject to the proviso that tetrakispiperidinylphthalocyanine
shall be excluded,
40 .
to the use of heterocyclyl-substituted phthalocyanines for
marking liquids, and to mineral oils comprising such
phthalocyanines.
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Preferredwdpet erocyclic radicals are derived from pyrrolidine, piperidine,
pi per azi ne 99596|4él‘?8la| ne as basic structure. 10 Preference is given to

pht hal ocyani nes of the formula | wherein four of the radicals Rl to R16 are
each a heterocyclic radical. Preference is further given to

pht hal ocyani nes of the formula | 15 whe¥ein four of the radicals Rl to RI6
are each a beteswocyatenc vagReatl aridstihe 1011y dadctasess Rlheto RI6 are
each hydrog Be;ﬁé’fﬁﬁfnea@etéﬁréméﬂigerghyﬁﬁlgsr&mtohghﬁwanim-@ﬁ/bhmo

Lg[g‘;tgsht myesb%%ﬁecagéeﬁﬂea hEﬁA?om,ﬁme@r asMREPsils ot ut ed or 20

F i { ¥ rmnosusai ? di substituted or
trisubstitutd@id c,spgﬂl? hoAbEtRE&Y Pat8d, by C1-C4-al kyl, benzyl,
phenyl et hyl or phenyl Preference is given to phthal ocyani nes whi ch
conformto jBRevér f Gthhs bde® fdund tABL| Ble miikees QOSEY ASKEhéréehe

radicals RA . Ry l‘a]v?e HA¢BLE f‘:pdc}‘ﬁell%OaBgll&tlﬁlgr@Bgr% aré%p%é‘galﬁy
het erocycl i c ra&Jr ned

their positiBRA csl(?r?ergoyﬁb eJr%ﬁ |a6% 0 lt‘lglglcrlae cg s F@Bta’blgégﬁ RI 6
and al so R2SOREti0 and RI4. 5 OF particular interest are pht hal ocyani nes
of the fé°mula la or | b, where R4, R8, RI2 and R16 and also R2, R6, R10 and
R14 ﬁrﬁ eichtpY£réH|d$j@Ck ¥k, tﬁglﬁﬁgs@h@ inwgntﬂynpﬁbaétavidé”id%?a?l% 10
nmor phol i n i.C stituted or
trisubsti tuiéllah Cgl’er ag yglr‘r?)hrg iBst @PQ%&%Edp%%E&pr?tﬂf@ benzyl ,

phenyl et hyl or phenyl. Preference is also given to pht haI ocyani nes of the
formul a | 5i We lBawdifdundhehaubsiiid udijestaie &eliestead bl ohe epiatiiongsn oe f

the above-rgei{gd f&fhr eonsHOPd et ar1Jhee Mokl aBhthal ngianings of the
formula | are obtainable in a conventional™ nmanner, for exanple as described

inJ. Gen. Chem 20 USSR 51 (1981) 1405 - 1411, F. H. Moser, A.L. Thomas,

The Pht hal oayanahiesl, aPREaPirgsin Bdmfﬁemalailmtd&}le@%@?em may Bgn Chem
Soc. 1Q 7404traidh-chaah basbaftshedaht hal onitriles which, in conformance
with thejgormula |, bear suitable substituents can be nade to react in an

inert diluent in the 25 presence of a base, optionally in the presence of a
met al | i zi ngHpéagRhtis FRE BradRif FIRPEAPE orCH AT IREr BFBUIRR LT JPYERS: use of
pht hal ocyani nes of the forrmula Il 30 where 0050/48008 5 Me is twce

hyd twice |ithi e , Ti O, AICI,

Alyorsogig e g&}_?:g %3 ligll 5‘2% qudaieag%ﬁkﬁflfaé%mthé radi cal s
R to RleagéeJélé% (T&S’gﬁde PEPRN S8 AECDT hers STPr V-6 E1°X - frerber ed
saturat ed nPEPeEElREGRAYA F Freiydy ¥ eEh YRR IEAMO¥Ar ch |s bonded to the

pht hal ocyani ne structure via a ring nitrogen atom and which can
addi tionall g, 9995?4 eiqee ok émxﬁéﬂbte%a ea{&p&ea A QEBgOh -corftihti igr oxygen

or ety 2hd A0l cetoh SR, sl B L6 @‘?tﬂﬁc%&?nesrkers

for |iquid@sStrpFeied dhce? §l@|9v'e’rf-rt°(93f’hé efgeartﬂ g}& ﬁa bE
formul a 20. Praher eivp ffogther rherqasdi @&PBs T t3 GhaFeOéié&éH‘ é’rhé’tIEF‘b%ycl ic
radi cal . Pratemeitethes rfingt hee dpnisred dot hexamd eoff rpht hat veliddiinees of t he

25 formula | f@@%f&dﬁﬂ@ou&mQﬁa&&E&dﬁH@ cakaz&l idihel}l GsakazebLdin, het erocyclic
radi cal and Eegr:[c?ﬂ'w ni ge;:gg%rq’ %o@lphtegl& 60:?‘&@11%%?;3939{9@% bg[r@éer ence

is further se 0 al'ocyani nes o
35 ructure

The heterocyclic radicals can be monosubstituted or
polysubstituted, preferably monosubstituted, disubstituted or
trisubstituted, especially monosubstituted. Preferred

40 substituents are C;-Cy-alkyl, benzyl, phenylethyl or phenyl.

Suitable heterocyclic radicals are for example pyrrolidin-1l-yl,
2- or 3-methylpyrrolidin-1-yl, 2,4-dimethyl-3-ethylpyrrolidinyl,
pyrazolidin-1-yl, 2-, 3-, 4- or 5-methylpyrazolidin-1l-yl,
imidazolidin-1-yl, 2-, 3-, 4- or 5-methylimidazolidin-1-yl,
oxazolidin-3-yl, 2-, 4- or 5-methyloxazolidin-3-yl,
isoxazolidin-2-yl, 3-, 4- or 5-methylisoxazolidin-2-yl,
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30 formul a- g@ ?ve het erocyclic radicals which are nonosubstituted or
-polysubstltu? preferably nonosubstituted, disubstituted or
trisubstituted, especially nonosubstituted, by Cl-C4-al kyl, benzyl,
phenyl et hyl or phenyl. 35 Particul ar preference is given to the use of

‘pht hal ocyani nes which conformto the fotmula la or Ib 40 0050/48008 6

15 wher e t heiperidial-d-Rl, 27/ Rr2 dnmaerhBlandetihyd-Rer fBenfl- and R4 are
20 each a heiprmidiml-ileylad2 cétdiaedhlyd piper idsadhrydaspipsrasin+leglabove, and
al so their @-Oﬁilt-iCQﬂaikﬂ'BWe&aizﬁlnLElﬁIj @fudho akhe-methylal $rR4, R8, R12 and

RI6 and al sgp_ 0; a0 R14 BRELLSW BT thibRbESkol Shidlg1use Of
phthalocyég?nes g@ﬁpeglzl ﬂ,ﬁ; moQEh LQ efg 4, ? R12 ghd R16 and

L ,
al so R2, th#@ﬂ?ﬁfﬁﬁth4§ esggéﬁlﬁ?ﬁgofldln | -yl, piperidin-I-yl,
pi perazin-1-yl or norpholin-4-yl, which radicals can be nonosubstituted,
di subst it ut ek farred hebstodyd ik rraaef:emabalye ravrdsvelsfrémtm@ardiydine,
Cl- CA-al kylp; hanzithe, pB@p&@é:ﬂw er mgbsﬂaimé%sl Tbab§cf£€ﬂ}tedhtr|ey hecessary
to nark I|qU|ds in order that the | i quids thus narked nay be detected
| ater, g? exanple in use, by neans of suitable methods. 35 In this way it
i s possi ePréﬁnre@xanpbegiVQncﬁqyﬁhmganshyémxnesﬁdf &he fmmdla di Wheggin abl e
sol vent s f ofouriidfi r@eaca@icd Xy RIOtbhRIE Arentadhn dHihateansydDiofrddieal.
conmpounds nore particularly defined above are especially organic |iquids,
for exanpl e al cohols, such as nethanol, ethanol, propanol, |sopropanol
butanol , | sERASHEHCE éécf¥ﬂﬁQﬂﬁﬂglvﬁénPanBWth%¥ﬂﬁ&éﬁ%aﬁ%I°frﬁﬂfpéﬁf&ﬁ f br
hexanol , 1g|wWheresin Sguh af the radighdmeRylyr R’ areo.eagh 2 Repewgsicdiie
gl ycol, 1, 2radizal- aatl 4he lremdiiingeradftyrolR! db- RYr atrei eadly| leyuraglepcol or
di- or tripropylene glycol, ethers, such as nmethyl tert-butyl ether,
1, 2-et hyl ene gl ycol nDnoneth | or dlneth | ether, 1,2-ethylene % yeo
monoet hyl oFrefiFemye éf»hévrt*sern@tlw&eyb?o@lamlocyease?ﬂmsth? Fomifs 1
3-i sopr opoxyipradip &gk, heberedyalricl gadacats dilbhainarekeerprubstsfaitedsorcet one,
net hyl e2dypolkeiubize ieutdd AqRiafeeadl gonohosEsitdtatedycli asbstetthykdacet at e,

et hyl acet a¢€; sy¥RRthtaget & geQla1yt ¥bnds@Ati®utakll, Phtd CoQladkenpt i C
hydrocarboqﬁﬂ§ h gﬁegﬁgéégxz o %ﬁég ¢, heptane, octane, isooctane,
ue

petrol eum e ene, yfbenzene tetralin, decalin,
dlnethylnaphthalene m ner al sp|r|t mneral oils, such as gasoline,

ker osi ne, dpwsiremice @ §iredn aid phhadliveyamides which esnimnm/&ooithe soybean
oi | or s&nfiomern a0irh, oorrwatural or synthetic engine, hydraulic or gear 10
oils, for exanple vehicle engine oil or sewi ng nachine oil, or brake
fluids. The abovenentioned conpounds are particularly useful for marking
mneral oils wherg sopB*formof. identification is mandatory, f ®® 15 exanpl e

for tax reasons. eep_.t he s for this tga a m ni mum usual |y
desirable to use i gl d-d %g for the &g ng. Howey, even
so-cal | e#®strong dyesare : etectable ¢ visual | hi gh

dilution in niqua ol'ls 0 Baseq; on the weight qf e i
mar ked, from1l 1@ 100% ﬂﬁ%~Npref rably from1l to 366 Bpb, as ially from
100 ppb to 503@ ppk bht alo¢yan|ne Il are used. 25 Tb«nark tﬁéliqu|ds
especially m ne . Nt al ocyani nes of the
generally enpl o n the fornloi sol uti ons. Suit—e
preferab @ ar omat hydr ggarbons, such as Cl-C20

hydr ocar bons, for exanple toluene, xylene or Sh

concentration of phthalocyanine Il is generally ciRdden within the range
from0.5 to 60 % by wei ght, based on the solution. 35 The present invention
further ovides mneral oils conprising one or nore phthal ocyani nes of the
formula TT. The phthal b83anines 11 generally have their &Bbrption maxi mum
within the range from 600 to 1200 nm and/or fluoresce within the 40 range
from620 to 1200 nm and are thus easy to detect using suitable instrunents.
The detectivexsf the phthal ocyanines Il can be effected in a 45
conventional manner, for exanple by neasuring the IR absorption spectrum of
the liqujds to be exam ned. 0050/48008



8 However, ift.{ possible to excite the fluorescence of the

pht hal ocyani%%%aﬁlbgggsent in the |liquids, advantageously using a

sem conductor | aser or a senmiconductor diode. It is particularly

advant ageous to enploy a sem conductor |aser or diode having a 5 nmaxi num
em ssi on wavel ength Wthig\atlge spectr al ;rr]egi on from%)Xrtl‘{E%;(l -%1]80 nm %g ?max
+20 nm Her etirpadicaiheR l.eR4t landf Rt heangbadspt Ron RtaxRiLimndf Rtheare

mar ker. The emot rmeesrssychicvaariiengt And MeM iishiin thehreaxge dsr def&rédt o
52?0 tnmd 10 dw e, uaaesgg%éﬂﬂfyosagm@naprﬁ&k@ﬁ if afg@ﬁcﬁgl%%hy

et ected usi - gongict@p Gt O cihal | ¥ il h CON

phot odi ode olﬁ.‘%é%gggﬁnf um’phot o%?%?e. Jixkd %zg'g)c%i bn%/i'\émRacc%r?;IR! shed

parti cul ar?y advant ageously when the detector is disposed behind an

i nterferenceof idarelicandt otntexustohiref phtiedlddyaniingsaoshlid fisawala Ia or

tr FmS_m ssi omtc;%m%&ewnthwt,t Re2 rapgeLé :aqm W% RDP, kn%gmf@fmmmi@reaalh
pol ari zer. S,0 , Bntipn nds, it i .sinple
to detect {_k é’lﬁggﬁhés;lbg}%ﬁ??\é? eilrg*f’h;ﬁ%%%?ﬁgs y%ﬂgséﬁ)éﬁgééﬁionl y
in a concggttat L’I%ﬁ"t(’f af)%%’tpile;ﬁr‘?\;iyﬁt QPP u&ﬁg ggy’r : di H‘EMBJaU? 5 ppb
gdeLFCtl Oln %F@H:Yﬁét ggg@b@%w mwbéegiiﬁd%ﬁm ﬁgl ' htcmr r]p?h h . alre
i ghly solu ’ ed. ey al so have hi gh chenica
stability in solution. The Exanples which followillustrate the invention.
30 A) Preparation Exanpl e 35.56.3 0.,.325 mol ). _of 30 % strength by.

wei ght ot ndASTeE BRI Lo AETDGIER 501 eI ARRR aPe O VA R4 f in

n- but anol y et ERcERE AEPHGEHOSWEs 2P sEF 19 P DI OBt FORP BT CENPE bEhe i ng
poi nt of 1ll17&Abongsraribedcpkeferrey gubgstituents.

4_03;(3' - met hyIt pi peridin-I-yl ]leht h?I onitril Ie wer e ':Ben a(cjide(cji,tand tShi f

m xture was irred,under_reflux far . wa en_a . 5.1 0
Tethanol | arihs REVIEhete ity Ripediol the, opiiiay T ord Ph aindete it B
with sucti orfOPVEEtIERAY RARREE SR eBX#TP L @S S6F6R1RE HMet-h&ABE , Ch®Rer and
acet one apgl UPSRnEA ALP8HY i APS FhildlgavR- HOMasey, oh-phiHumesyakhee of the
fornula 005Mt43008y8n s Pcif2\ PilesherBodic Hdtias Fher fdmdrlingal,eat Jadincal of
pht hal ocyanidiemihese. ceod r@losuni t4b8 L Vi@ hydir0gaBtadds, PA¥BalBA DO 1Gisves

the pht hal ogyaninnes,r 6k &G LeloWitR dRP! & rmilak! epda PMECRLEe EX. No. Me R
2 2H CH3 - 3 2H

substituents can be made to react in an inert diluent in the
25 presence of a base, optionally in the presence of a metallizing
reagent.

The present invention further provides for the use of
phthalocyanines of the formula II
30

35

(11),

40
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Me is twice hydrogen, twice lithium, magnesium, zinc, copper,
nickel, vO, TiO, AlCl, AlOH, AlOCOCH;, AlOCOCF;, SiCl; or Si(OH),,

at least four of the radicals R! to R!é are each independently of
the others a five- or six-membered saturated nitrogen-containing
heterocyclic radical which is bonded to the phthalocyanine
structure via a ring nitrogen atom and which can additionally
contain one or two further nitrogen atoms or a further oxygen or
sulfur atom,

and

any remaining radicals R! to R1®6 are each hydrogen, halogen,
hydroxysulfonyl or C;-C4-dialkylsulfamoyl,

as markers for liquids.

Preference is given to the use of phthalocyanines of the formula
I wherein four of the radicals R! to Rl6 are each a heterocyclic
radical.

Preference is further given to the use of phthalocyanines of the
formula I wherein four of the radicals Rl to R!6 are each a
heterocyclic radical and the remaining radicals R! to Rl¢ are each
hydrogen.

Preference is further given to the use of phthalocyanines of the

formula I which have heterocyclic radicals which are
monosubstituted or polysubstituted, preferably monosubstituted,
disubstituted or trisubstituted, especially monosubstituted, by
C;-Cs4-alkyl, benzyl, phenylethyl or phenyl.

Particular preference is given to the use of phthalocyanines
which conform to the formula Ia or Ib

2H
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N~ Me NN

R10

(Ia) (Ib)

where

the radicals R4, R8, R!2 and R!6 and also R2, R6, R10 and R!4 are
each a heterocyclic radical and Me is in each case as defined
above, and also their positional isomers in relation to the
radicals R4, R8, R12 and R!¢ and also R2, R6, R!0 and RI14,

Of particular interest is the use of phthalocyanines of the
‘formula Ia or Ib, where R4, R8®, R!2 and R!¢ and also R2, R6, RI0
and R!4 are each pyrrolidin-l-yl, piperidin-1l-yl, piperazin-1-yl
or morpholin-4-yl, which radicals can be monosubstituted,
disubstituted or trisubstituted, preferably monosubstituted, by
C;~-C4-alkyl, benzyl, phenylethyl or phenyl.

It is frequently necessary to mark liquids in order that the
liquids thus marked may be detected later, for example in use, by
means of suitable methods.

In this way it is possible, for example, to distinguish fuel oil
and diesel oil.

Suitable solvents for marking according to the invention by means
of the compounds more particularly defined above are especially
organic liquids, for example alcohols, 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
1l,4-butylene glycol, di- or triethylene glycol or di- or
tripropylene glycol, ethers, such as methyl tert-butyl ether,
l1,2-ethylene glycol monomethyl or dimethyl ether, 1,2-ethylene
glycol monoethyl or diethyl ether, 3-methoxypropanol,
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3-isopropoxypropanol, tetrahydrofuran or dioxane, ketones, such
as acetone, methyl ethyl ketone or didcetone alcohol, esters,
such as methyl acetate, ethyl acetate, propyl acetate or butyl
acetate, aliphatic or aromatic hydrocarbons such as pentane,
hexane, heptane, octane, isooctane, petroleum ether, toluene,
xylene, ethylbenzene, tetralin, decalin, dimethylnaphthalene,
mineral spirit, mineral oils, such as gasoline, kerosine, diesel
0il or fuel oil, natural oils, such as olive o0il, soybean o0il or
sunflower o0il, or natural or synthetic engine, hydraulic or gear
oils, for example vehicle engine 0il or sewing machine oil, or
brake fluids. '

The abovementioned compounds are particularly useful for marking
mineral oils where some form of identification is mandatory, for
example for tax reasons. To keep the costs for this to a minimum,
it is usually desirable to use very high yield dyes for the
coloring. However, even so-called strong dyes are no longer
detectable purely visually in high dilution in mineral oils.

Based on the weight of the liquid to be marked, from 1 to
1000 ppb, preferably from 1 to 500 ppb, especially from 100 ppb
to 500 ppb, of phthalocyanine II are used.

To mark the liquids, especially mineral oils, the phthalocyanines
of the formula II are generally employed in the form of
solutions. Suitable solvents are preferably aromatic
hydrocarbons, such as C;-Cjyg-alkyl-substituted aromatic
hydrocarbons, for example toluene, xylene or Shellsol® (from
Shell). To avoid the resulting solutions having an excessively
high viscosity, the concentration of phthalocyanine II is
generally chosen within the range from 0.5 to 60 % by weight,
based on the solution.

The present invention further provides mineral oils comprising
one or more phthalocyanines of the formula II.

The phthalocyanines II generally have their absorption maximum
within the range from 600 to 1200 nm and/or fluoresce within the
range from 620 to 1200 nm and are thus easy to detect using
suitable instruments.

The detection of the phthalocyanines II can be effected in a
conventional manner, for example by measuring the IR absorption
spectrum of the liquids to be examined.



16 2H CH3

19 2H

10

15

20

25

30

35

40

45

N 05’%#}3%@

H5 17 2H  -N )  CH2N(CE3) 2 18 2H \) N( CH) 2

8
However, it is also possible to excite the fluorescence of the
phthalocyanines II present in the liquids, advantageously using a
semiconductor laser or a semiconductor diode. It is particularly
advantageous to employ a semiconductor laser or diode having a
maximum emission wavelength within the spectral region from
Max =100 nm to Apaxy +20 nm. Here Apaxy 1is the wavelength of the
absorption maximum of the marker. The maximum emission wavelength
is within the range from 620 to 1200 nm.

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

Detection is accomplished particularly advantageously when the
detector is disposed behind an interference filter and/or a
cutoff filter (having a short wave transmission cutoff within the
range from Apax to Amax +80 nm) and/or a polarizer.

By means of the abovementioned compounds, it is very simple to
detect marked liquids, even if the phthalocyanines II are present
only in a concentration of about 1 ppm (detection by absorption)
or about 5 ppb (detection by fluorescence).

The phthalocyanines of the formula II are highly soluble in the
liquids to be marked. They also have high chemical stability in
solution.

The Examples which follow illustrate the invention.
A) Preparation
Example 1

56.3 g (0.325 mol) of 30 % strength by weight methanolic
sodium methoxide solution were dissolved in 1 1 of n-butanol
and excess methanol was distilled off until a constant
boiling point of 117°C was attained. 112.5 g of
3-(3’'-methylpiperidin-l-yl)phthalonitrile were then added,
and the mixture was stirred under reflux for 6 h. It was then
added to 1.5 1 of methanol, and the mixture was subsequently
stirred for 1 h and filtered with suction. The residue was
washed in succession with methanbl, water and acetone and
then air dried.

This gave 101.4 g of phthalocyaniné of the formula
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CH;
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where PcH; is the quadrivalent radical of phthalocyanine
whose central unit is twice hydrogen.

10

The same method gives the phthalocyanines recited below in

Table 1.

Table 1
15

PcMe(R)4
Ex. No. Me : R
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25
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35 5 2H —

40 6 2H —I\JKNH

45 7 2H
—{_X
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B) Application

Detection by absorption in IR region

Sufficient dye of the formula




--N\ | Hs [/ \ CH3 --N\\ B) Application 40Detection
by absorptiﬁoﬁgﬁog‘gi on Sufficient dye of the formula 0050/48008  was
di ssolved in one of the |liquids nmentioned in Table 2 to obtain a solution
having a dye content of 10 ppm The absorption of these solutions in the IR
regi on was neasured 10i n each case by ntdns of a commercial l y avail abl e

spectroneter (1 cm cel Tabk g 2 Dye content [ppn Absorptlon Absor ption
maxi mrum [ nm Di esel tor ff;e 1)\ 10 762 Unl eaded gasoline 1.10 760
PcH,
5

was dissolved in one of the liquids mentioned in Table 2 to
obtain a solution having a dye content of 10 ppm. The
absorption of these solutions in the IR region was measured

10 in each case by means of a commercially available
spectrometer (1 cm cell).
Table 2

15 _

Dye content [ppm] Absorption Absorption maximum
[nm]

Diesel motor fuel 1.10 762
Unleaded gasoline 1.10 760

20 Ethanol 1.05 ' 771
Toluene 1.15 770

25 To measure the stability of the dye in storage, the samples
were stored for several weeks at room temperature (RT) and at
50°C, and the absorption was measured using a commercially
available spectrometer. Specifically, the results obtained
were as follows:

30
Table 3
Test duration Ethanol Toluene Diesel motor fuel |Unleaded
(temp.) gasoline

35 0 time (RT) 1.0535 1.1486 1.0964 1.0993
1 week (RT) 1.0601 1.152 1.0977 1.0937
2 weeks (RT) 1.0479 1.1484 1.097 1.1014
4 weeks (RT) 1.0467 1.1517 1.097 1.098

40 8 Weeks (RT) 1.0181 1.1443 1.078 1.0869
1 week (50°C) 1.0467 1.1421 1.016 1.0926
2 weeks (50°C) 1.0521 1.1538 1.0917 1.0989
4 weeks (50°C) 1.043 1.1438 1.0937 1.0864
8 weeks (50°C) 1.0467 1.1445 1.0455 1.0617

45



hanol 1.05 ne 1.15 770 25To neasure the stability of the dye in
Eto?age, theoégééggéugere stored for several weeks at roomtenperature (RT)
and at 50C, and the absorption was nmeasured using a commercially available
spectronmeter. Specifically, the results obtained were as follows: 30 Table
3 Test duration (tenp.) Ethanol Tol uen¥S Di esel motor fuel Unl eaded
gasol i ne 0 t}he Qe¥Pctionshy Aluct@GcendO6in INTIOGRglioneek (RT) 1.0601 1.152
1.0977 1.0937 2 weeks(RT) 1.0479 1.1484 1.097 1.1014 4 weeks(RT) 1.0467

1.1517 1.097 1.Qﬁ§E§m¥£ggs£f§Qr1“018l 1.1443 1.078 1. 0869

escence 1s excited using the emission of a
commercial semiconductor diode laser. The parallel laser beam
is directed at the sample in a 1 cm cell. To double the
excitation intensity, the transmitted light beam is reflected
by a mirror and passed once more through the sample.

5

The fluorescence light is imaged by means of optical elements
(lens system) on the detectdr, a silicon photodiode. The
light emitted to the rear is likewise directed onto the
silicon photodiode by a concave mirror.

10

15 Intérfering light (scattered excitation light) is removed
from the fluorescence light using cutoff and/or interference
filters and/or a polarizer (NIR polarization film).

The polarizer is optimized so that the direction of the
20 maximum transmission is perpendicular to the plane of
polarization of the excitation light.

Suificient dye of the formula

25
CHj
PCHZ —N
30 !
was dissolved in diesel motor fuel to obtain a solution
having a dye content of 250 ppb.
35 This solution was measured by general method II using the
following apparatus parameters:
excitation: semiconductor diode laser of laser wavelength
789 nm; CW power 2 mW (modulation: 1.9 kHz)
40 '

Filter: long-pass interference filter 805 nm.

Photodetector: silicon PIN diode of 1 cm? area. The
45 photocurrent was detected using a lock-in amplifier. The
essential aspect of these measurements was the stability of
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1.0989 4 wee 043 1.1438 1.0937 1.0864 8 weeks(50C) 1.0467 1.1445

1.0455 1.0617 0050/48008 15 5 I1. Detection by fluorescence in NIR region
The marker fluorescence is excited u5|ng the em ssion of a comerci al

sem conduct or diode |aser. The paral | el18 aser beamis directed at the
sanple in a 1 crihgedyve i skorrge aberoex diemperatutel ersi mgasthemdi@nsni tt ed
| i ght beamis rebtaihed aby meaiitedoinardabieassed once nore through the
sanple. 10 The fluorescence light is inaged by neans of optical elenents
(lens system ogﬁkgg getector, a silicon photodiode. The |light emtted to

the rear is lik irected onto the silicon photodi ode by a concave
mrror. 15 Interfering light (scattered excitation light) is renoved from
‘the fluorescence—+ght—usthg—ocutoffand/or interference
Time Absorbance Fluorescence signal
[weeks ] at Apax [nm) (in scale divisions)
0 789 '
10 1.96
1 789 1.98
2 789 2.04
3 789 1.90
4 789 1.95
15
20
25
30
35
40

45
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R2

(1),

R1l

where

Me is twice hydrogen, twice lithium, magnesium, zinc, copper,
nickel, VO, TiO, AlCl, AlOH, AlOCOCHj, AlOCOCF3, SiCl, or
Si(OH),,

at least four of the radicals R! to R16 are each independently
of the others a five- or six-membered saturated
nitrogen-containing heterocyclic radical which is bonded to
the phthalocyanine structure via a ring nitrogen atom and
which can additionally contain one or two further nitrogen
atoms or a further oxygen or sulfur atom,

and

any remaining radicals R! to R!6 are each hydrogen, halogen,
hydroxysulfonyl or Ci1-C4-dialkylsulfamoyl, subject to the
proviso that tetrakispiperidinylphthalocyanine shall be

excluded.

2. Phthalocyanines as claimed in claim 1, wherein four of the
radicals R! to R!6 are each a heterocyclic radical.

42/97 Kg/Ch
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00 [ ts
/ 48008 fdla in storage at roomtenperature. The measurenen
ggthi ned arejdrbeci teﬂyﬂ%n Table 3.. Table 3 Tine [weeks] Absorban(ie7g'g9 L o8
Xineur[rim Fluorescence signal (in scale divisions) 0 789 1.96 789 1.9
2 789 2.04 3 789 1.90 4 789 1.95 20 25_30 35 40 0050/48008 W claim 1.
Pht hal ocyani nes of the fornula I wheré 20Me is twi ce hydrogen, twice

lithium nagﬁesigﬁfhg}ggyaqgnggepg claimed in claim 1, wherein four of the
radicals R! to R!6 are each a heterocyclic radical and the

remaining radicals R! to R16 are each hydrogen.

5 4. Phthalocyanines as claimed in claim 1, wherein the
heterocyclic radicals are derived from pyrrolidine,
pyrazolidine, imidazolidine, oxazolidine, isoxazolidine,
piperidine, piperazine, morpholine or thiomorpholine as basic
structure.

10
5. Phthalocyanines as claimed in claim 1, wherein the
heterocyclic radicals are monosubstituted or polysubstituted
by C;-C4-alkyl, benzyl, phenylethyl or phenyl.

15 6. Phthalocyanines as claimed in claim 1, conforming to the
formula Ia or Ib

R4
X
| N
20 i S RS
N N
= - S
N~ Me
\I': N
R16: ~
~ I NS N
25 P
R1
R10
R1l4
30
{Ia) (Ib)
where
35 the radicals R4, R®, R!2 and RI6 and also R2, RS, R10 and R4
are each a heterocyclic radical and Me is in each case as
defined above, and also their positional isomers in relation
to the radicals R4, R8, R!2 and Rl6 and also R2, R6, R10 and
R14,
40
45
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ni ckel, VO §p§ /ﬁ%ﬁ%ﬂ Al10H, A10COCH3, Al1OCOCF3, SiCl2 or Bi (OH)z,
at least four o? the radicals Rl to RI6 are each independently 25o0f the
others a five- or six-nmenbered saturated nitrogen-containing heterocyclic
radi cal which is bonded to the phthal ocyanine structure via a ring nitrogen
atom and which can additionally contain3one or two further nitrogen atons
or a further? oxyfes wie of phthalergandnenanyst ridirarnglraagicals R to R 6
are each hydrogen, hal ogen, hydroxysul fonyl or. Cl-C4-di al kyl sul fanoyl ,
subject to the 35proviso thatgystetrakispiperd dinyl phthal ocyani ne shall be
excluded. 2. Phthal ocyanihes as clained i claim1, wherein four of the
radi cal s to R16 are éhch eL8foRpgl i ¢l radiRfal . 42/ 97 Kg/ Ch 0050/ 48008
2 3. Phthal ocyani nes as cl a in ¢lai erein four of the radicals Rl
to R16 are each a heteragy ' remaining radicals RI to R16
are each hydrogen. 5 4. "Pht hgl ocyani n ag cl aRfed in claim1l1, wherein the
het erocyclic radicals are gefiveo < 5??h@h§dine, pyrazol i di_ne,
i m dazol i di ne, oxazolidine, N\ soxgzo hqgggL iperidine, pipeldZdne,
nmor phol i iy or t hi onor phoki ne gs 10 5. Phthal ocyani nes as
el et radi cal s are nonosubstituted

g benz henyl et hyl or phenyl. 15 6.
Pht hal ocyani nes as cl air¥ed i cl atungh imwg to the fornmula la or |Ib
R14 30 (la)(lb) where 35the rRadicals R4, R12 and RI6 and al so R2, R,
R10 and R14 are each a heterocyclic radical and Me is in each case as
defined alsove, ahdral so their positional isomers in relation to the
radicals R4, R8, R12 and RI6 and also R2, R6, RIO and R14. 40 45
0050/ 48008 3 7.Mlh§sq§%_%f gpthalocyaninens of the formula Il 5 10 15where
Me is twice hydrogen TGS BYPT P95 Bom WG n & Flukim 2 megnes spper 7 imi ¢ kebpe D,
TiOo Aid, ALOH, "? - RIOCAGL . Si10E2 BIO®IqHEK) B81oQ0CRy, Iseas} dour of
the radicals RISttPRIG are each independently of the others a five- or
si x- nrenb@Ped saturated nitrogen-containing heterocyclic radical which is
bonded to the phthedayzghpeo Lt ULE NI & I:clonglé“altrcaogggha}.r?égpaér;l%ently

of the others a five- or six-membered saturated

nitrogen-containing heterocyclic radical which is bonded to

the phthalocyanine structure via a ring nitrogen atom and

25 which can additionally contain one or two further nitrogen
atoms or a further oxygen or sulfur atom,

=

and

30 any remaining radicals R! to R!6 are each hydrogen, halogen,
hydroxysulfonyl or C1-C4-dialkylsulfamoyl,

as markers for liquids.

35 8. A use as claimed in claim 7 of phthalocyaninens wherein four
of the radicals R! to R!6 are each a heterocyclic radical.

9. A use as claimed in claim 7 of phthalocyanines wherein four
of the radicals R! to R!6 are each a heterocyclic radical and
40 the remaining radicals R! to R!6 are each hydrogen.

10. A use as claimed in claim 7 of phthalocyanines wherein the
heterocyclic radicals are derived from pyrrolidine,
pyrazolidine, imidazolidine, oxazolidine, isoxazolidine,

45 piperidine, piperazine, morpholine or thiomorpholine as basic
structure.
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25wh| ch can g@@b“g@??ly contain one or two further nitrogen atoms or a
further oxygen or ur atom and 30any remaining radicals Rl to Rl6 are

each hydrogen, hal ogen, hydroxysul fonyl or Cl-C4-dial kylsul fanmoyl, as
markers for liquids. 35 8. A use as claimed in claim?7 of phthal ocyani nens
wherein four, of the radicals R to R16 & e each a het erocyclic radical. 9.
A use as cl aitred 4$ecRsi 61 Fingd g fdrdmyarm hehthatyean fedivhete t haHadjgal S
R to R 6 are eddie heherecychid iradiadisadreandbndSubst {&i@iipg radicals R
to R16 are each pojgsobenititld Ayuse-@s atk cl

pht hal ocyani nes wherein the het glrjogy iC ?gg?gear}és}lar ghgh’z}é\}:eh lf PEnphenyl.

pyrrolidi me;opynazgli azol | di ne, oxazolidine, isoxazolidine,
45pi peri di ne, pi Bergz?%gglal 3P Rt 1w oRBFBﬁb??X@@@SbaQMP@tmttore

0050/ 48008 4 1178 HEEMLa ALa REAIFR claim 7 of pht hal ycani nes wher ei n
wherein the heter ocycl ic radicals are nonosubstituted or polysubstituted by
C -C4-al kyl, benz rényl et hyl or phenyl. 5 12. A use as claijed in claim
7 of phthal ocyan qd bp theforrmlaz ha or lib where 25t he

al so R2, R6 Rlgand R14 are gach a

radi cal sie4, RS, )

heterocyclic radical gnd |VE'I s I n ed®’h case as ed agove @ al so

their p03|t|ona1[15Fsorrers |nNr_I‘ag|ontothe radi ta Rl2-and RI 6
i m7 of

and al so R2, qﬂ M1 4. 301 Auseasclalnedlncl
pht hal ocyam;ges as ma er

'For neral oi | s. /14 M raI 0|‘1§s
conpri si ng one ni nes as set 353 1; NI n Tg\dm 45

20
(IIa) (ITb)

where

25 the radicals R4, R8, R12 and RI6 and also R2, R6, R10 and R14
are each a heterocyclic radical and Me is in each case as .
defined above, and also their positional isomers in relation
to the radicals R4, R8, RI12 and R!6 and also R2, R6, R10 and
R14,

30

13. A use as claimed in claim 7 of phthalocyanines as markers for
mineral oils.

14. Mineral oils comprising one or more phthalocyanines as set
35 forth in claim 7.

40

45
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