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LI QU D BENZ- 1 SO- OUI NOLI NE DERI VATI VES BACKGRCUND OF THE | gg»hﬁl Fi el d
of the | WRMAS4M The present invention relates to al kyl amino/ T N0
Benz-i so- Quinoline derivatives that are useful as fluorescent |eak
.detection dyes in lubricants. 10 2. Description of the Related Art
Derivatives of 1H Benz(de)isoquinoline-1, 3(2FD-d|ones soneti mes nanmed as
1, 8- napht hal i m des, IQUEDBENA-ISGOFQUINCQLINE RERISH )
.Patent No. 2,006,017 and 2, 385, 106) -and are mainly ut|I|zed ei t her as. _
optical: 15 brlghtenlng agents or’ bright _fluorescent yeIIOM/dyes applied to
nat ural angly FYGRAAT OFL BIRSFION all these applications.the
~ conpourds Tare required 1o possess Sone. . degr ee - -of water solubility.
Wat er - i'nsol ubl ' al.so been proposed as fluorescent dyes for

- - e, polystyrene and- for inparting
fl uorescent effects to petroleu droc on, ba ed 2 fuel. and.
l.ubricants, eitFR&PIESFNIBEERRRT £e é§§8ﬁ§qa T q{kﬁﬁ. of f1 uid.
An exanple of the latter usage is described in U S patent 4,758, 366. When
a | eak. ocderivatives tithtarpro as fluoresgentdeak detactiondyes in lubmidantsieposi t ed on
t he--area of the container surroundlng the | eak. Upon exposure to | ong wave
ul tragpol et light, al so called "black light", the dye fluoresces. By

irradiating th%@%@mal ner a leak and its |ocation can
be visually det y e uorescent response. Such a nmethod is
general |y C0nvqmgﬁﬁlmfe@bde-Béﬁ(@ﬂeﬁ@oQ@oﬂh@%@B{EH)-@ﬁ%és%é@ﬁte@haml I

| eaks. WO 98/ 54150
PCT/ US98/ %k044-naphthalimides, have been known for some time (See for example US.

- Patent No. 2,006,017 and 2,385,106) and are mainly utilized either as optical

15 - brightexting agents or bright fluorescent yellow dyes applied to natural and man-
made textile fibers. In all these applications the compounds are required to
possess some degree of water solubility. Water-insoluble compounds have also
been proposed as fluorescent dyes for certain thermoplastics, for example,
polystyrene and for itnparting fluorescent effects to petroleum hydrocarbon based

20 fuels and lubricants, either for aesthetic reasons or for detecting leakage of fluid.
An example of the latter usage is described in U.S. pa-tent 4,758,366. When a leak
occurs, the dye present in the lubricant composition is deposited on the area of the
container surroundmg the leak. Upon exposure to long wave ultravmlet light,
| also called "black hght” the dye ﬂuoresces By n'rad1at1ng the extenor of the

25 contamer, a lea.k and its location can be v1sua11y determined by the ﬂuorescent
response Such a method is Generally convement for detenmrung the presence

and locatton of small leaks.



This type of nethod has becone especially valuable in detecting refrigerant
fluid.leaks..from.aut.onobile, donestic, and industrial air conditioning and
refri ger aW@/#¥¥ ens, since such a leak inplies the | oss B8CTRNSPHLY8HAL ed
refrigerant gas. Escape of these types of gases is of primary environmental
concern due to the 5 possible damage they do to the ultraviolet |ight
absorbi ng- ozone gas | ayer of the earth's upper atnosphere. The dye which
has alnost ent iTia$ Wmﬂmﬂhﬁ@mwmmﬂvwahmb&emdeﬂmmngm&l@ram

N- but yl 4- but yl am no- 1, 8- napht hal i m de, a conpound. nanmed by Cheni cal
Abstract. s fid eaksSrom medé?mgéwam industrial @qumdmﬂmng and -
2-butyl -6- ¢butyl am no).- and .identifi by the our |Index" system 10 of
cl assific# ra%%syste&ﬂ B¢ Sudl 2 4@34?@ ﬂéﬁ%&f PéF‘ﬂPSF’é?fPad‘ efragesant

" Sol vent YeII 43 Th conmpound .i s, a .dr owder d with a It|
oot ot 85y B 3.5 sggs%%%saf B B Ag ARG b e fd

?Fcfﬁgﬂﬁé‘?‘%@% °”te °ra8%acaﬁee RyATanBER b i %é%‘%‘%a"taygwé&w'yfgﬁe

oIN t .
B il i it eh%é&a?’%%@* r“ﬂaﬁfidégjaﬁg“’redﬁ% 5
EE?I C?ggggs cen% ra%e séi(g%u on t By nt al I’Ei %ﬁgﬁﬁﬁ‘%aﬁtr of et he

dye in an ﬁwr@ A |5@ ntrates .
are rel-ati gel y clean torHrYand e cgﬁd%%an e 1<5I‘|H ute I rec( eTi'QSﬁto ?El%e
refriger an,sé &ioné2-buty. 1—6—(bv.h*? ahaedé&ﬁiﬁa "Gﬁloﬁ?mdés@rgys&ms

whi ch are adap ed to be mscib eW|t .the now reduired non-CFC

refri ger aof slashiivation as €. Splveht Yellpivt48 hassinsfeerqiefebpdd/ Rds “Bollvaw 43.
Specifically, Solvent Yellow 43 tends to crystallize out of these |ubricant

conposi t i detlodudd g Thiecoribeund éca diry poedierdyetveitls acasting grintof 1275C. :
portions of the refrigeration equipnent, such as the fine jets, thereby -2
- - Ithas a comparatively low direct sofublhty, not exceeding 1% in contemporary
~ hydrocarbon based refrigerant oils, and less in the more recently developed
refrigerant lubricants such as polyalkylene glycols and their esters. Because of its
15 low direct solubility in the refrigerant oils, and the inconvenience of handling dry
' powder dye in an engfneering plant, Solvent Yellow 43 is normally supplied as a
- pourable, but viscous, concentrate solution that contains up to 20% by weight of

the dye in an organic solvent such as aromatic hydrocarbons. These concentrates

are relatively clean to handle and can be diluted diréctly into the refrigerant oils.

20 Howevef, the develo'pn.tent. of new liibricants, which are adapted to be
miscible with the now requir_ed non-CFC_ref;igerants, has 'cause'd_ a problem with
the use of'.Solvent Yellow 43. Specif_iéélly, Solverit Yellow 43 ténds to crystallize
out of these lubricant ¢omposiﬁoﬁs during.use. The precipitated dystals can dog

various portions of the refrigeration equipment, such as the fine jets, thereby



WO 98/ 54150 ' PCT/ US98/ 11041
~causi ng -_ar,%mg wn of the system Accordingly, Solvent Ye I S not
practically e;r?f‘)ggyed in the new type of refrigerant |ubri cglﬁ?)sﬁ.ﬁiﬁcﬁher dye
proposed for | eak detection in refrigerant conpositions is apparently

N- (i so) nonyl - 4- (i.so) nonyl am no- 1, 8-napht hal i m de. This dye, like 5 Sol vent

e, i ner AP U AREAEEEREaR. IR ikl SRR VRIRR A e "0 ° =T

1 ubricant EQ‘&HSIV Bl‘iﬁ%@h&@lml&f : h¥rpBss during use due to
-the.-abs.or.}trﬁon 0 ?r}rjgﬁg’?armunts of 7 terrag1 tr e re?rlge'rant | ubri cant,

-especi-al Iy those based on the newer polyal kyl ene glycol ester type oil.
Consequent |y, tAwmethey@ye provsosed P 3l dtbctidh intleb@pdaht ¥embBsiBiRneeat Yel | ow
43 in the newer refrigerant lubricants. Accordingly, there’is a demand for
a f1 uor es appiarehily Nagiso)nsnyleniso)-ureylainito-a, Swhapthaitmdes Thisdyle likant -
conpositions and oils and which will not crystallize or otherw se fall out
of sol &t i GolverdrYedlow 43; is guije actepipblearhem usehwithadomventional labriomsts and
condi ti.ons. The present: i nvent.ion provides 15 fluorescent dye conpounds
and | ubri sawh as omipesalwilphst, ispreblematic yehemusadiat the mebies $ypés of labrieants! eak
detection. Fluorescent dyes of the present_invention, noreover, do not -
require aridwedyecanpresipitatoaut & a ampmassshinnguse due wrtherabsorpiion of

i ncarporated into a |ubricant conposition. SUMVARY OF THE | NVENTI ON 20

The presefmallamaunBripyaier BB dhe sefpigentnt lubricantrespecilly those basedwm t8y 54150

PCT/ US98/ 11041 rr] wherein,RL and R2,_ are each. independentl sel ected from
br anched Dewer p[o?y lene g?ycol ester type oil. Consequenﬂn ,&es gyeis ndt a practical

10  alternative to Solvent Yellow 43 in the newer refrigerant lubricants.

Accordingly, there is a demand for a fluorescent dye thatis 'compatible
with a wide variety of lubricant compositions and oils and which will not
- crystallize or otherwise fall out of solution over a wide range of operating
temperatures, durations, and conditions. The present invention provides
15 - fluorescent dye compounds and "Iubx_'icant compositions for a refrigerant that
-enables ﬂuorescént leak detection. Fluorescent dyes of the present invention, |
moreover, do not require aromatic hydroéarbons or other cosolvents in order to be

incorporated into a lubricant composition.

SUMMARY OF THE INVENTION

-20-. ... . The presentinvention provides compoundé-q_f formula (I):._



al kyl groups containing 7 to 8 carbon atons and al kyl oxyal kyl groups
containing 5 4 to 24 carbon atons. DETAI LED DESCRI PTI ON OF THE | NVENTI ON . .
| n accor dwocs/s#is0h t he present invention, by careful sel ecRGHHSB1194de
substituents RL and R2 the 1,8-naphthalimde ring structure, a dye can be
obt ai ned that- has excellent stability in lubricant conpositions under a
refrigeration 10 cycle environnent while S|nultaneously provi di ng
sufficient fluorescent efficiency. Rl a@d R2 independently sel ected,™
nmeani ng that they may be the sane or difWer nt gﬁﬁtltuent groups
represented by Rl -and R2 are a branchgd aIk oup ntaining. 7 or 8. . ..
carbon atons or an al kyl oxyal kyl gro sont 9 4 to 24 carbon atons. The
branched al kyl groups include single anQ”nU t|5\ 15 Dbranchi ng. Typi cal
branched al kyl groups include 2-ethyl heXyl, thyl hexyl , 2- nethyl heptyl,
1- et hyl hexyl , 1-methyl hexyl, 1- nethylheptyl - 4- ethJ}hexyI 2, 5-
dlnethylhexyl and the |ike. The alkyloxyalkyl group preferably cont ai ns |n

t he al kyl oxy noi ety -1-15 carbon atons, nore preferably 6-10 carbon atoms. =

atonm, %rg"'zétyp?fefé%?é@‘%ﬁ%’k*ét R adlerlien géﬁgﬁtf%@ %e@rbon )
oLy 1 A R R A Bk O B Ll

PCT/ USO& 11@4012,gemgﬁta%m9et ween the nitrogen atom and the oxygen atom (of
t he al kyl oxy group). The al kyl groups in the al kyl oxy noiety can be
branched or straight chain. The al kyl oxyal kyl groups may contain repeating

groups, i . cDETANIADY DESCRIFTION IBTHE TN xanpl es of al kyl oxyal kyl
groups include 2- 5 ethyl hexyl oxypropyl, tridecyl oxypropyl,

nethyloxyprqpyj propyl oxypropyl, 4-
' In accordance with the present inventon, by careful selection of the

substituents R* and R? of the 1 ,8-naphthalimide ring structure, a dye can be
obtained that has excellent stability in lubricant compositions under a refrigeration
10 cycle environment while simultaneously providing sufficient ﬂuores_cent
| efficiency. R and R? are “independently selected,” meaning that théy may be the
same or different. The substituent groups represented By R! and R? are a branched
alkyl group cohtaim‘ng 7 or 8 carbon atoms or an alkyloxy‘aikyl group containing 4
to 24 carbon atoms. The branched alkyl groups include single and multiple
15 branching. Typical branched alkyl groups mdude 2-ethy1hexy1 Z-methylhexyl 2-
N methylheptyl, 1-ethylhexyl, 1-methylhexyl, 1-methylheptyl, 4-ethylhexyl, 2,5-
. dimethylhexyl and thg like. 'I‘l_'le"alkyl_oxyaikyl group preferably contains in the
alkyloxy moiety 1-15 carbon atoms, more ﬁreférably 6-10.carbon atoms. The alkyl
' moiety of the aJ_kyloXyﬂkyl group preferably contains 2-8 carboﬁ atbms, more
.20 pref_erabiy 3 carbon atoms. For clarity, the ”:alkyloxy moiety” is the terminal
portion of the alkyloxyalkyl group and the “alkyl moietjr" is the divalent |



et hyl hexyl oxyet hyl, met hyl oxyhexyl oxypropyl and the like. The conpounds of
formula (1) are I|qU|d meani ng that the conpound is in the.liquid state at.
room t enwed 9844180 and at nospheric pressure. Preferred conpdfiddSB8aArit  a
melting or setting point at -5[err]F or less. The conpounds are 10
typically very viscous. As a liquid, the dyes can be directly handl ed and
“added to the lubricant conposition wthout the need to first dissolve the

dye into ac&ﬁ@d&fbeﬁﬂe&@mem’&lfgdﬂﬂbnﬂaﬂdeheﬁxﬁiﬂt%(bfﬂw Alsylo:aci bl e with

| ubri cant conpositions, even in high amounts is liquid nature of the dye

al so per ni ggodp)e THe alltyl@rotipeiretie alidyladesmoiaty cimbé branchedwratmaigiveni ent | y

pourabl e viscosity by the addition. 15 of only. a-m.ni mal anmount of.

appropri at ¢hzinl Q'hata(k))loxj'aiklpbgiqoupsenpy eﬂetm:edepnahpglgndepmﬁ et, hemnv&e nthe@n
can be directly conbined (as_a reaction product) wi th such ‘an appropriate
sol vent wi lihkagest Aypicadaxamplesdifialkyloxy bs&msngcusy 2contrast, Sol vent -
Yel l ow 43 .has_to be isolated by filtrat I ed dthe pulverlzed
bef or e onethibexyipprapxl mdety! ?’@’RT&RY:WHE&WE‘&WPGOE BRARYIAKETORY Lér

~drying, grinding,  and h ndl i,ng of t dus er dye. is |nconven| ent, .
time consmg‘%‘ﬁfép’é’ﬁw FY’QE ‘?‘é@figng%‘ﬁe -eferred conpounds of

t he -present i nvent I on do not suffer from t hese addi ti onal processing steps

‘and are thus no, ex edi ti,ous ,.and aII ri t o _hand!l e .t han
Sol vent Yel |l ow g%ﬂleand)l ang tﬁa@%X compound 1§ in

\IZ/eCH U gggﬁ%ﬁ%‘ﬂ“ﬁéﬁ%%&%ﬁ?@%ﬁwgﬁ% Itx?nlp W&%\%‘f‘rpaﬁéﬁgﬁ deri vaol e

cxper | nent SETBAUAG SR ARl bl st bt & B oMl the WBiibunds are |
| kyl
alkyl 2%&1%)\%&2 Suc@htg E@?ﬂi&?ﬂ{\éa efcah bd'@RBtHAhdd188128/d%dded to

napht ha |tuted in'the (or 5) position by a
the lubricant composition without the need to first dissolve the dye into a carrier

solvent. The liquid dye is generale fully miscible with lubncant compositions,
~ even in high amounts. This liquid nature of the dye also permits the dilution
thereof, if desired, to form a more conveniently pourable viscosity by the addition
15 ' of only a minimal amount of approp:iate solvent(s). Indeed, the preferred
*  compounds of the invention can be_'_directly combined (as a reaction product) with

such an appropriate"solvent without the need for additional processing.

By contrast, Solvent Yellow 43 has to be 1solated by ﬁhrahon, dried, and
then pulvenzed before combining with a solvent to form the liquid concentrate.
N | 20 ’I'he drying, gnndmg, and handhng of the dusty, powdered dye is inconvenient,
| ) t:me consuzmng and envzronmenta]ly undesuable The preferred compounds of
| the  present § mven’aon do not suffer from these addmonal _processing steps and are
thus more expeditious and enwronmentally fnendlv to handle than Solvent

Yellow 43.



groupi ng repl aceabl e by the am ne. Suitable groupings include nitro or
sul foni c. aci.d..graupi.ngs. or.chl ori.ne or. brom ne atons. The |latter is

particul aMO98Htf0erred due to its conparatively high react?@TW”éﬁ&‘“f eady - V|

availability. The conpounds of fornmula (1) may al so be prepared, sonmewhat

| ess conveniently, by the reductive 10 alkylation of 4 nitronaphthalic
acid or anhydride preceded or_ followed by formation of the imde ring. The
reactions rmay belkeeamnpeaunds offormeia (B gan bagynthesized byomebgloeumentehdi t i ons
as circunstances _dictate and at conyventional tenperatures and conditions.

" The . conpouraetheds fenrmeprventjonal,repdily svailphlepndesivabls starting materialsby a15

.conpositions.as a e-for.identification.purposes, aesthetic reasons, or
eak det ectVRRKer ERi LN Frhwitput undge cxprRmeTeiion. gEypisally thesysdhesis Thi s

e SO SR A R B 0 51
for fﬂul Qﬁlé“d rr?%%étﬂ%%cﬁ%%g?é‘%h%%{%?ané&?%{d?eéﬁs%ﬁﬁsﬁik‘ﬁt&'be"ﬁ@aréﬁ peRdREYE
‘Chat the- ) SFPpREECETCERERTH e pHh” 3R o pines MM ARE R Silpalt ol "
and " conpat iple iﬂ%ﬁdﬁ@ﬂﬁf 3t bedhi 'a&ﬂﬁﬁ{@;ﬂegﬁfﬁuﬁxﬂu@ prefReLe U ©

range of from220[err]C fo 50[err|C at essentia m Xi-ng- rat1 0s, such

as from 1/ %elte iBHompardtively MEh 384 @RABand rea ilability.
PCT/ US98/ 11041 The r'e?ri gerant “lubricant is cc?r?fpar‘iraélggmr%i Hu;:/c%xrnpggf\g]sffof
natural andéenuRy(lf Rayialsold prephbad, Gbhfev it 1esiecordrhichBl ey thedtdicliveh as -
al kyl napht hal enes; paraffinic oils; alkylated benzene 01l%s; polyal kyl
silicate odallsylatioh phk ydiebsaphithhlieacidoryaibydriieepetadad 6 folloteebdipl kyl ene
gl ycols and etherfied or polyol adducts -

.. formation of the imide ring. The reactions may be carried out either under

aqueous or non-aqueous conditions as circumstances dictate and at conventional

temperatures and conditions.

The comi:ounds of formula () can be used in various oil and lubricant
15 compositions as a dye for identification purposes, aesthetic reasons, or leak
detection. Preferably the dye is used_ih a refrigei‘ant lubricant. This includes the
conventional fefrigerant lubricants based on mineral oils or other hydrocarbon
compounds as 'wéll as the new refrigerah‘t lubricants. The term “new refrigerant
. lubricants” refers .to the lubricant cbmposiﬁons formulated to accoﬁunodate non-
20 ,c_hloriné-contaimng refrigerants. Preferably the new refrigerant lubricants are “R- |
-134a lubricants”, meaning that the refrigerant R-134a (1,1,1,2-teu'aﬂuoroeﬂ1ane)-is
| fully_ﬁxiscible and.c_ompaﬁbl'e (ﬁo phase sc.epaxati'on) with the lubricant over a
' femperafuré range of from -20°C to 50°C at essentially all r;ruxmg ratios, such as
from 1/99 to 99/1.



5 thereof; esters such as polyol esters, dibasic acid esters, and
.pol yesters: polyether polyols; polyvinyl ethers, polycarb " o
fluori na?‘@j 8Zﬁf'ﬁ(’cones ~such as fluorinated polysil oxanes; %g? u%/%l(%;t hers;
and aromati c conmpounds with fluaroal kyl oxy or fluoroal kylthio substituents.
.These oils are described in the following U . S. patents and in the
references cited therein: 5,447,647, 5,512,198, 5,486,302, 5,616,812, 10
5,565, 129, 5, 378Tbe seirigerars Ighricayds coppsise anainkwor salelydd nadimad andl/ene

L et e bl S 1,
. a m xture . of or,.. e. Qi l,s.and -nay further, contain other, additives as is
. | R LRI 1ok BEREma s ROANGE SRS i P By Sole sutR 55 1y |
%Og\élegf Ie'o-'\'/\‘/i t hahgﬁ -1_53 r'e{Fr'i ggrr'an%][k%l (E)?E L@griga%ﬂggglposiﬁén d calnI %e.
direct y AMAHERENCInE SR e e e o A8 nt aimed
1 vor edtentrerals sfter EnETRPN e Nl aB it Rf Babbetels piPuttl: 01
and st B Rl st B e ERbdRs; BUBHELEN {diRRcho ab Bkt .OE‘””
: | oV Y ) . :
Uher by 1 cPoRREBlS; bTlorbuHels A8 dtof e eihotings IR ARSIty 100

excessi vel fubidaloAaasaabsatieats. Ofhdsboild kee Hescibatiahithe BIFbwRid 0.0 ph AR ally

I ncrease the charice of the dye-falling out of solution at co

t enper at ur £53 inl#ife references\iitedthbdelni®, 447,647, 5,512,198, 5,486,302, 5,616,812,
PCT/ US98/ 11041 dye shoul d be stable in the |ubricant conposition and
pr ef erdbl y5,868329)8;378[385; and 5547,583.f Bpedfic oils irafuddpolyiethylend glycolesters
conposition above -25[err]C. Al though the dye conpound of formula (1) is a
| i qui d andsudhes REFROel08dsedchlis 2blehy afpdlethplene glydal estecs)sbld bynieshiod on,
as previously mentioned it is : o

: Industrial North America, Inc. The lubricant may be a mixture of two or more oils -

and may further contain other additives as is conventional in the art.

The liquid corhpounds of formula (I) are readily miscible with the
15- refrigerant oil or lubricant composition and can be dix_'éctly added thereto. The
amount of the co;ﬁpo_und of formula (T) contained in the lubricant of the present
| invéntion is determined by the amount of fluorescent i‘esponse desired. Generally
the dye éompou.ﬁd is cohtainéd inan a.uibunt of frdm about 100 ppm to 800 ppm,
préferably from 150 ppm fO'éﬂO I-:pm. and most prefgrably from 250 ppm to .400
| - 200 ppm. If the dye concentration is too low, then the total fluorescent response will
not be bright enough thereby rendering visual identification of the leak difficult.
An excesSiv‘ter‘ ‘high concentration of the dye is wasteful a;:ld could potentially

increase the chance of the dyé falling out of solution at cold tempefatures. The



5 sonetines desirable to dilute the pure liquid compound wi th an

appropriate sol vent such as a high boiling point organic solvent.

reason fo¥O&¥S46% ng t he conpounds of formula (1) is to préﬁﬁﬁgwpgyﬁhlators

with a product simlar to Solvent Yellow 43 concentrate in terns of

per fornmance and/ or handllng As di scussed above, because Sol vent Yell ow 43

is a solid and_not er is 10 caonventional to dissolve Sol vent
i ‘Flebﬁs

Yel | ow 43 |¢KQ)51’&‘41\¢
concentrate so on ther eof ojli n oi nt or an| | vent s o
.useful ~for W?%ﬂ-?ﬁd’ﬁ#?@%&ﬁpﬂﬁﬁlfgl U‘B yPositEon %ﬁ@ exhi bit.a.

boi | :c ng point (or flash point) above 65[err] C and wi || not ad\(ersel y Ietl‘fect-
Fhe i 1 ut o sor AEnRust 8 Ble SYEbSThG of Pt €7 Tiotfa bt YR Zhove
gﬁmég?gdl %dt ug‘e nap tgéﬁﬁgﬁlﬁ?roaﬁng&ara ﬁn?{’;f{%% rﬁbﬁélyﬁﬂ%g%enzene '

| ly
_glre?er?ed as t%?ut |at!))n o) vent ?&¥hqw&lﬁgban&oﬁﬁta{%?ggﬁuﬁ%%r dgpends
in part on sbi‘&rft%ﬂ&l‘i%&?ﬁ%n?&iﬂm‘g' ariOSOIVME. CHIPREESh Rir BRNBAEAMS. The

~dilution anpbunt .in the present t|o 1s typically such that t he
f | uor escenteongsReBofiforaal a)aiseat rbmdéfentmtﬂutbmta meaaeﬂﬁeuetr t8 10 to
50% (w w) Sol vent Yell ow 43 concent rate, nore preferably a -8 - WO
98/ 54150  Solvent Yellow 43 concentrate in terms of performance and/(&h/ 44 20 to
40% concentrate. That is, the coloring conponent of .the diluted solution,
whi ch conprdmssmitebme,becazsd)ﬁelmmﬂmw@is 4 solidiand fb) verysopulsiegitls i n an
amount such that the total ampunt of |ight released by fluorescence is
equal 16 t renyventiona o dissobfe Salyent Yellawdddnisa highdraikng pointergatie st at ed
amount (e. 109

( gsolvent/(?to obtain a 20 % w/w concentrate solution thereof.

The high boiling point organic solvents useful for dﬂuﬁng the compounds
of formula (I) are those t/vhich exhibit a boiling point (or flash point) above 65°C
and will not adversely effect a refrigerant co_mpositiort or system, i.e., they are

15 mert Typically the dilution solvent is an aromatic hydrocarbon although any of
the above mentiotted oils can be used as the dilution solvent. Preferred dilution
solvents include naphthalenic oils, parafﬁmc oils, alkylated benzene oils, and .

_ polvalkyl silicate oils. Alkyl naphthalenes are particularly preferred as the

-_'dﬂutton solvent.

20 The amount of dilution depends in part on the fluorescent efficiency of the
dye compound or compounds. The dilution amount in the present inventionis
tjrpically such that the fluorescent response is equivalent to the fluorescent

response of a 10 to 50% (w/w) Solvent Yellow 43 concentrate, more preferably a



5 Solvent Yellow 43 in the sanme solvent. Typically the actual amunt of

the. cOrrpow CLh Por mula (1) is from15 to 70% w w. These di,b.y;uggg,ﬁgjuut I-ONS. ;-
o] an5

are easy e and transport and have excellent resistance to
crystal | i zation, even when stored for up to 12 nonths at Of[err]F
-(-18[err] Q). Furtherrmre they are immedi ately and i nstantly mscible with

fﬁrther re]érltggr ncg,@fé(lewd a a%?so gg?mgns of 10 %&I%égdggﬂ%\éendl n

t he presendd RNt ’ unds

Sol uti on caffHBCBRREETEPaf Of e y%bé?nin‘?i‘Smcﬁss«E@f?aes@é’& i e#%ss%%é Mture
| o

an-ai ky! ox ST sa?laﬁfﬁ%b?ﬁé%%éé@%%ﬁ?é”@ﬁfe@%%eétbgfr@#‘é%ea% sy "

F ;
gglrrggﬁndsor?éa’Por mu o{ﬁwéééa %‘E&Ir%{%&&%%ps; te onee’@{alﬂ?cg)iog’r) of
preferrgd. SER%nE%ﬂbW%%%Qﬂetéc%ex&a ﬁn%b%% tro§ft5é gerant in

t‘he usual manner and used-in a refrigerati em The re rigerants

include fly BQFFoARRBNING P 154 1% W/vtﬂyfi'h@éé mﬁ@aasro%ms&@fbaaﬁ
R- 13443, and 2 chl.or of | uor ocar bons such a

‘1, 1=di chl ox@hindletind wafispoet Eﬂd@uv@'exm&&iﬁﬁn@é’@ c&yg&mzra%ndueeﬂ When

environnental factors. 9°- . WD 98/54150
PCT/ US98/ 1§f#éd Abd upto 12endaiths abetRp18°C)i Fegtteboicee, ahey hfarﬁﬂmeamaypmdat ed
by reference in their entirety. The follow ng exanples serve to illustrate

but do not uhstmﬂyﬁhmhleamhcﬁﬁr&xhnrefmgermtdhndﬁndmhbwﬁoﬁgnsof Whi | e
stirring and heating, a 500nL glass reaction flask is charged with 28 grans

~of 4 bl@mmﬁimﬁamemm@esme@fmm@wmyl hexane and 10
The use of a mixture of compounds of formula (D in either the oil/lubricant
composmon or in the diluted solution can be beneficial in certain circumstances.
A preferred mixture conta:_ns no more than 50 mol% of the compounds of formula
(I) that contain an alkyloxyalkyl group with less than 6 carbon atoms in the
15  alkyloxy moiety. For instance, compositions that contains 50 mol% or less of

compounds of formula (I) having R’ as methoxypropyl (one carbon) are preferred.

Thé Iﬁbricant composition can be combined with a refrigerant in the usual
manner and used in a refrigeration system. The refrigerants include fluorocarbons
| (meaning perﬂuorb— or hydrofluorocarbon) such as R-134a, and
.20 - chlorofluorocarbons such as 1;1-didxloro-'1,l—diﬂuoromekaane. Fluorocarbons. are .

. preferred due to environmental factors.



grans of anhydrous sodi um acetate and the contents raised to reflux. The
reaction is. hel.d.at.reflux.for.about..20 hours until a sanple, exam ned by
thin | ayé¥© &¥548%t ogr aphy, i ndicates conpl ete conversion ECHURSALIH} onp-
naphthalic 10 anhydride to

N-(2' -ethyl héxyl)4-(2'-ethyl hexyl am no) - napht hal i m de. The contents of the
flask are placed_under vacuum at 150[err]C until all unreacted 1-

ani no- 2- et hyl he%d]rféf thad-a RaaNts G vefarherabydncompacated byaeferencmired.

The reactor, content ol ed, and .the prod I s conpared, using
~ absor pti onDEHEER o ?réﬁf%wmtg&%ﬁﬁ%%@ éfusﬁa%bvtem neblirduthescape i s

- found to hg vaI ue of abeout -60% The product is a fairly viscous
- liqui d whi B‘E\Q&t?o‘&’e% ncrystal lize-even at O[err]F (-18[err]C). Exanple 2
The synt hesis of exanple 1 is repeat ed except that when all the unreacted
- anmine ‘has #gmngee ved under vacuum ‘refrigerant lTubricant oil i's added to
‘the 20 flI&ASK tO produce a freely flowi ng solution of product equivalent in

LBLE{‘?L%ZCZ‘SCE‘n??’a‘%e ting O Phesley 300581 LMt okt WG, RGOl wid{f .
subj ect e %%pﬁ?@ﬁ@b@éﬁb@é aﬂtﬁcremgwﬂéevw %ﬁ%ﬁigg@‘fﬁ%%ﬁ% (-

and 27[err The sol ut| n remai nS easily®“pourab

crystalliz of 4H161EBaY Eodiins at@AROIR] tHeconIEE raised &5 éﬁ%@
PCT/ US98/ 11041 V\hl | € heaing and stirring, a 500 niL gl assrefle%ct or fe?as S

charged wiisthelBaprefi fot aBotit 200hoahirailiLs Oéstaheined ® ¥Q{'
he mixture is

2- am nohept ane,. and 15 grans of anhydrous: potassium ace ate

heated to debmmtogna@hy iraticates icompiste convardionsofahé evdmico ndphtidic out unti |
all of -the 4-brononapht halic anhydride is reacted. The flask contents are
cooI ed anoBIﬂB’erde)fO Nc([Zueﬂwwl)sﬁ-(2’-et‘twﬂ1exylam1no)-naph..1".ahrmde The

contents of the flask are placed under vacuum at 150°C until all unreacted 1-

ammo—-z-ethylhexane and a small amount of water of reaction are removed. The
reactor contents are cooled, and the product is compared using absorptron
| spectrophotometry, to a sample of C.I Solvent Yellow 43 and is found to have a
15  value of about 60%. The product is a fairly viscous liquid which does not
estallizeevenst0F (8.
Example 2
 The synthes1s of example 1is repeated except that when all the unreacted
amme has been removed under vacuu.m, refngerant lubncant 011 is added to the |
20 .- flask to produce a freely flowing soluhon of product equlvalent inintensity toa
20% solu’aon of Solvent Yellow 4o in the same oil. The solutron concentrate,
B :actuallv contalmnc about 27. '7% active dye, is sub]ected to temperatures
'alternaung between 0° and 80° Fahren.hert (—18° and 27°C) The soluhon remains

o easzly pourable without any crystalhzahon throughout th.ts temperature range

-10-



m water are added. The mxture is stirred while adding acetic acid to
reduce. the nlofspthe -mxture to 5.5. The mxture is now i npEyRsiPasas. the. .
| ower aquequs. contalnlng pot assi um bromi de and 2-ami no- heptane acetate is
separated and 10 discarded. The upper non-aqueous phase is placed under
-vacuum and all material. volatile to 120[err]C renoved. The product is
diluted with a polyethylene gl ycol ester lubricant to produce a solution of
- dye equi vaExample3col or intensity. to a 40% sol uti on of Solvent Yellow 43.
*The. product solution remains fluid and free fromcrystallization even

..duri ng. pr.ol.ongedVkile a@@&@néﬁemw 3 300gmdr glpes reagior flagls igthargewitn2fn_
“anhydr! de. ST PEABTGROTERMINC #ﬁd%%gﬁasnﬂg?m Bepare, dnd 15 ©
o o o agtarhs Bt 8h8%; 'amaﬂ%&%@aﬁ%&* o e o G ﬁs@f@%ﬁ" f*%é?ﬂg ;ﬁd
B e AR A R 5
Pesul |O];lgA e it dﬁ%ﬁ’ﬂ%@%ﬁ%%@%&% SALATR ey e aeRRaRelen T0°

Fhtenstty S0 T o-Rfa B e R3S ODIARH BBt AR RPfhdiRe B0l O
PCT/ US98/ 1%%&%':&5&{::@@59% -mbiard eewwemtwégwsomémr weguE abl e

and free fromcrystallization down to Oferr]F ( err]C). This oI ution

‘cont ai ns akniiniaghRtRsidh1R0miak aRE 2a6idt hbpiane aeeéaeé:is%egéf
2' - et hyl hexyl oxypraopyl, methoxypropyl, and 2-" et hyl hexyl Exanple 5 The

synthesds @iscarduth! Fhdupper enoatacowxphade is pdcetmder atnemland all
material volatile to 120°C removed. The product s diluted with a polyethylene

glycol ester lubricant to produce a solution of dye equivalent in color intensity to a
40% solution of Solvent Yellow 43. The product solution remains fluid and free

from crystallization even during prolonged storage at 0°F (-18°C).

_ 15 Exa ple 4 | _ _
| N ASOO mL reactor flask is charged with a mixture of 28 grams 4-
bromonaphthalic anhydride, 13 grams of 1-amino-2-ethylhexane, 19 grams 3-(2"-
. efhylhexyloxy)-l_—propyiamine,- 9 grams of 3-methoxy-1-propylamine, and 12
- grams of'a.nl'tydrone potassium acetate.. The mixture is heated to reflux and held
: ._ .20 . .until all the 4-bromonaphthalic anhydride has reacted. Aceﬁc acid, water, and

 unreacted amines are removed by distillation after which 100 grams of Aromaﬁc
200 is added (Regxstered Trademark of Exxon Corp ). The resulting suspensxon is
| filtered to remove potassmm brormde The filtrate and a small amount of solvent

wash are comblned and standarchzed to a color mtensfcv equivalent to 20%

-11-



et hyl hexane is replaced by its unbranched i soner 1-am no-octane. The final
product, which is fluid at- anbient tenperatures, thickens and partially"
crystal | i WOIB&#LS8r 24 hours storage at O[err]F (-18[err] C)RPCI/H8H8/11041 -
crystallized product does not nelt 10 conpletely to forma clear solution
after the refrigerated sanple is returned to anbi ent tenperatures. Exanple
6 The synthesis of exanple 4 is repeated in which the 1-am no-octane is -

repl aced bSodvdritefelibwodB. ﬁpﬂwﬁsﬁl&n@fsoﬂtﬁ@f{‘r@ﬁﬁ.&&aﬁlﬁu 1@ Bfhes fogn dyes which.
15 crystallize readily at Oferr]F (-18[err]C) are obtained. Exanple 7 The

“synthesi s atystailizption down 1oePFA8C)x Thix solibiidn ¢dreaifl allidfe pefmetations of -
am nohept ane is replaced by:75 grans of 2-am no-octane.. The final product - - -
is also a R'esdRsheing selpcied ftim 2’+eq1mylhex§ﬂﬁxﬁxmpgl m&hﬁhy‘pmp}ﬂ}‘uiﬁi 8- of
exanple 3 is repeat ed except that 155 grans -of -

(tridecyl oxefhylhexylopyl anine is used to repl ace 70 grams 2- am nohept ane. A

freeze-stable free flowi ng dye concentrate is obtained. -12- WO 98/ 54150
PCT/ US9 /1 041 anpl e .9 500 rilligrans of the product obtained in exanple
1is di 21 Ki |l ogram of a polyethyl ene gl ycoI ester. This produces

an oil cont ai ni 500 mllio f roquct, equi val ent to 100
parts per mlli gﬁ‘e g%ls é??tex'?‘grﬁﬁ\?vlﬁ¥Peﬁt ?Fi?gﬁt q§§P-HPT Z5n stored at
Olerr]F 1 [ for ws..na .| oss of fI uor esce c r val ue.
R drop o§ N R S G T R U SRS A R

product, which is fluid at ambient temperatures, thickens and partially crystallizes

after 24 hours storage at 0°F (-18°C). The crystallized product does not melt
10  completely to form a clear solution after the refrigerated sample is returned to

ambient temperatures.

xampl
The synthesis of example 4 is repeated in which the 1-amino-octane is
replaced by either 1-aminoheptane or 1-aminononane. In each case dyes which _

15 . crystallize readily at 0°F (-18°C) are obtained.

N The synthes1s of example 2 is repeated except that the 70 grams of 2--
axmnoheptane is replaced by 75 grams of 2-am1no-octane The final product is

also a freeze stable pourable liquid.

20 Example8 :
The synthesis of example 3 is repeated except that 155 gr‘ame of 3-
(tndecvloxy) 1-propylamine is used to replace 70 grams "-ammoheptane A

_freeze-stable free flowing dye concentrate is obtained.

-12-



pai nted panel. Wien it is irradiated with | ongwave ultraviolet light, the
area of the snear is imediately nmade visible by its bright éﬁlg%{gw- reen - -
- fluorescwaes/s41® Exanple 10 A 500 ppm sol ution of the pr‘(g Afned in
exanple 4 i‘'s prepared in 10WB0 hydrocarbon lubricant oil. The oil is
.colored a distinctive fluorescent yellow apparent even in daylight. The
fluorescence is considerably enhanced by irradiation with | ongwave
“ultraviolet ‘light.” The fluorescence induced by the dye 15 is easily

.di stinguished fromthe weaker blue fluorescence of the undyed oil. The

i nvention having been thus described, it wll be obvious that the sanme may

be vari ed Bxzopled ous ways by workers skilled in this art without departing -

fromthe spirit or scope of the invention as defi nqd in 'ghg’ follow ng
claims. -13- 50Pmeildpramsofitheprogrgbebiaingd ingxastple dipAilstad withi hh boi i ng
poi nt organi¢c sol vent ‘and - a col oripg

) conponent _in an unt, of { ‘,S)m 5to
70% (w w) kilagresi of a pelyentenaglys et IS PrRAWEES 550 ?@MP@ PB'%Fﬁounds
“represent ed by formyl rr]l wherei R2 a i nd d
Gl oot Ba mesmillion gF pabst R eSRATHY 19100 BAYEHoS ISR opeolyBet CERTRE: g
7-8 carbon at d al kyl oxyalKkyl,  taining 4 ta.24 garb
ol o e Nk e G eE SRE AR o S
alkyl gro c?r%??gﬁt 3l fn{)fogVgxl@er.ﬁcﬁgf;%?@u‘gtsg%so:fuﬁgx@?s s%?éﬁgéiogé)&a@ﬁcqrdi ng to .

claim 2,

ot

painted panel. When it is irradiated with iongWave ultraviolet light, the area of

the smear is immediately made visible by its bright yellow-green fluorescence.

. 10  Example 10

A 500 ppm solution of the product obtained in example 4 is prepared in
10W30 hydrocarbon lubricant oil. The oil is colored a distinctive fluorescent
yellow apparen’c'even in daylight. The fluorescence is considerably enhanced by
irradiation with longwave ultraviolet light. The fluorescence induced by the dye
15 is easily distinguished from the weaker blue fluorescence of the undyed oil.
~ The invention having been thus described, it will be obvious thét the same may be -
varied in numerous ways by workers skilled in this art without departing from the

.. spirit or scope of the invention as defined in the following claims. .

-13-
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branched al kyl group containing 7 or 8 carbon atoms. 4. The conposition
according to claiml, wherein RZis a branched alkyl .group containing 7 or
8 car bon WPIREN5E The conpos ‘ o claimil, MEEPEtland R2
represent the sane group. 6. Hmmﬂmmlﬂmﬁluccor ding to claim5, wherein
Rl and R2 aré both 2-ethyl hexyk. ¢. Thet cénpdbsition according to claim1,
wher ei n tgﬁgﬁ%pxy moi ety of said al kyl oxyal kyl group contains 1-15

. carbon at ‘t he al' kyl noiety. of said al kyl oxyal kyl group contains 2-8"
carbons. 8. The conposition according to claim7, wherein the al kyl oxy

moi ety contains 6-10 . carbon atons..9...The conposition according to cl.aim 8,
wher-ei n t K3aixmh RylAmpbyndcamaasasteﬂh,\axdmnﬂa@m 10. The conposition .
“according to claim9,” wherein said al kyl oxyal kyt “group is selected fromthe
group conS|st|ng of . 2- ethylhexyloxypropyl and trldecyloxypropyl 11. The
conposi t'i on ‘accordi-ng-to claim1, whergin sai d-high boi l'ing point organic
sol.vent is selected fromthe group conyistfTg\of aro%atl ¢ hydrocarbons. 12.
The corrp05| ti'on according 'to claim1 ./ Whay ei i gh boiling point

organi ¢ solvent is an alkyl napht ha"'ﬁ ,_1__ —Ahe conposition according to
claim 1, wherein said coloring corrpone 5. '

sent in an anount that is
equiva- lent to a 10 to 50 wt % sol ut4dn of{Sgl vent Yellow 43. 14. The
conposition according to claim1, vvhe ei n sai d col ori ng corrponent corrpr| ses
at |east .two conpounds of _ _

wherein R? and R? zre each independently selected from the group
consisting of branched alkyl groups containing 7-8 carbon atoms and

alkyloxyalkyl groups contair!ing 4 t5 24 carbon atoms.

Claim 2. The compounds according to claim 1, wherein Ris a branched alkyl

group containing 7 or 8 carbon atoms. -

Clalm 3. The compounds according to claim 2, wherein R’ is a branched alkyl

group containing 7 or 8 carbon atoms.

" "Claim 4. The compounds according to claim 1, wherein R*is a branched alkyl -

group containing 7 or 8 carbon atoms.

-' C1a1m 5. The compounds according to claim 1, wherein R! and R? j:epresent the

same group.

- This Sheet Has BeenRe'ilaced
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cont ai n-an_al kyl oxyal kyl.. th Iess than 6 carbon atons_in

al k.yI’-oxywﬁ?oqséif‘i}o 15." The chiﬂ [r | ng to claim 1PCW§?%{IH%R2 and® -
R2 are each independently group_con3|st- i ng at

2' - et hyl hexyl oxypropyl, nethoxypropyl and 2-ethylhexyl. 16. The

conposi tion _according to claim 15, wherein a mxture of conpounds of the
formla ((Elmmr&e Theesampounds acconding tordains, wherein 8f and &’ averbothn@ls of

- formul a (1) have Rl as methoxypropyl. 17. A lubricant conposition for a
refrigers yﬁeu Weri'si-ng an oirl and a-conpound of fornula (1): -14-
~-wherein Rl-and R2-are each independently sel ected fromthe group conS|st|ng
“‘of ‘branched aIkyI groups containing 7-8 carbon atoms and alkyl oxyal kyl

groups conta| ni 4 to 24 arbon .ato . The_ |l ybricant accord| g to
cl ai m 17, ClpfBr/ei 93%9"&?6\“1‘ § accoptting: dmj?%in‘f’hgﬁgwlg

-2???22?%%%&%@ 5Pl ggeeﬁlﬁéo%ﬁ: led be”ﬁ?ﬂﬁe"ﬂ%ﬁ% %'féé?ers o
Cwith fl u%?%i*?’%w?%?%%&fﬁ? SRR S PRk eRB st 1 vent s, and m xtures {hereof .

Claim 8. 'I‘he compounds according to claim 7; wherein the alkyloxy moiety
' conta.ms 610 carbon atoms.

“Claini 9. The compounds according to claim 8, wherein the alkyl moiety contains -

" 3 carbon atoms. -

Claim 10. The compounds accordmg to claim 9, wherein said alkyloxyalkyl group
is selected from the group consisting of 2-ethy1hexyloxypropvl and
. tridecyloxypropyl

Claim 11. A composition, which _comprises a high boiling point organic solvent
and a coloring’ component wherein the coloring component consists of one or

more compounds represented by formula (I)

This Sheet Has Been Re -15-
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~“are each i

19. The | ubri cant accordr-ng—t—crcl—m—m—&e—wherel n said | ubricant conprises

.an-al kyl.ne glycol or.ester e_I ubricant -according to claim .
I!l t thyl ene glycol BSTABRIIHL . The =
«5ai.d dye is contained in an anmount

19, wher W9841%® | ubri can

| ubri cant according to cI
.-of from about 100 to 800 ppm 22 The | ubric¢ant according.to claim17.
wherein. R2 and R2 are Qhoth 2-ethyl hexyl. 23. The |ubricant according to
cl ai m 20, wher evherein F,andR zare epeh H‘Q‘-’-P@Pﬁﬂ‘%ﬁ@ﬁ’:@d fromdhe geruR ant

according to cl am n, Rl and are ch_independently selected . =

- fromthe- g‘?%ﬁﬁ ]bé'f-"m%{)gkﬁ’ ém‘@LSWF‘F?é&“ﬂgj‘gﬁﬁé’&ﬂaoﬁﬁt #ypropyl, -and .

L 2- ethylhea?_z‘ij Felubrlc ant .ac ordln | ai m 20, Wnereln_Rl and R2 :
a’é%’ ﬁ?t‘ﬁ@ BSnsi'st- ing of

- 2' -ethyl hexyl oxypr opyI met hoxypr opyI and 2 et hyl hexyl . 26. A refrigerant
~ conposi tion conprising a refri ger ant and the | ubricant accordi ng to cl a| m

rl'lzf r ?;erlkaﬁﬁff' %q-lrjoro é&’ o§ﬁ| %&E’FE &Oawgéﬁﬁﬂg%é%g&& on a é%i Eg to B
. im27 T :
"(r:"e?Ir_ irngefa corrpos |tg$1£§é§:%§ |dnﬂ3tﬂt1% ciuflrﬁgs %‘IEI’EI#IQE% é g% équse eagh" "

i ndependently sel ected fromthe group conS|st|ng of 2'-ethyl hexyl oxypropyl,
met hoxypropyl, and 2-ethyl hexyl, and said |ubricant conprises an al kyl ene

- Claim 13. The composition according to claim 12, wherein said high boiling point

. organic solventis an alkyl naphthalene.

- Claim 14. The composmon accordmg to'claim 11, wherein said coloring _
c_omponent is present in an amount that is equivalent to a 10 to 50 wt% solution of

Solvent Yellow 43.

Claim 15. A lubricant composition for a féfrigerant, comprising an oil and a

compound of formula (I):

wherein R! and R2 are each mdependenﬂy selected from the group
' conmstmg of branched alkyl groups contammg 7-8 carbon atoms and
alkyloxyalkyl groups containing 4 to 24 carbon atoms. -

| This Sheet Has Been Re[ilaced o
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glycol or ester thereof. 30. The refrigerant conposition according to claim
29, whergjr |4 | ubricant - al yet hyl ene gl ycol . A )
met hod Oﬁ/'ogbgfsg% -ing leaks in:a refrigerator, which. conpri gg?:“)%g%lelpa ing a- =
refrigerator containing a rg” Hg‘ﬂrﬂmjﬂ"‘?m' sition conprising

¢1.1,1 2-tetrafluoroethylenie’ | by}e of formula (1): [err]

-wherein Rl and R2 are each i ndepenéenf'l y* sel ected fromthe group consisting
of branched al kyl groups-contain- ing 7-8 carbon atons and al kyl oxyal kyl
-groups con-  taining 4 to 24 carbon atons, and detecting.the |ocation -of _
refriger £MI€a@%VQ%%%ﬁ'_ ftO_F-%é_nT 1-_53& EFR &G gﬁ%ﬁ@éﬂéﬁ%{% dye of
formuila (1) o0 L Re ekt 3PL A Rhialenic oils paraffinic oils, alkylated benzene oils,

~ polyalkyl silicate oils, polyglycols, esters, polyether polyols, polyvinyl ethers,

' polycarbonates, fluorinated silicones, perflucroethers, aromatic compounds with - .- - - -

fluoroalkyloxy or fluoroalkylthio substituents, and mixtures thereof.

Claim 17. The lubricant according to claim 16, wherein said lubricant comprises
an alkylene glycol or ester thereof. '

“Claim 18. The lubricant according to claim 17, wherein said Iubricant comprises

polyethylene glycol esters.

Claim 19. The lubricant according to claim 16, whérein said dyé is contained in an

- amount of from about 100 to 800ppm.
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