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PCT/ US99/ 00899 FLUOROCHEM CAL SbRlogyeO-ES
Field of th&QMWAMS on 5 This invention relates to uorochém cal
benzotri azol e conpounds and uses t her eof .

Background of the Invention Heretof ore, there have been many
ways to enhance the separation or rel ease of one 10 material froma
surface of another materin@g& E § &=Toaal arganic materials
such as oils and waxes a . HEve—peer— st as el ease agents to
provi de rel ease characteri Stl to surfaces One of the di sadvant ages
of these rel ease agents is that they usual |y need to be frequently

re-applied to the surface so as t(ﬂﬂé@i@&@!ﬁ%te rel ease

propertles Pol yneric rel ea such as e made f.ro

pol yt et Paf | uoroeﬁﬁ??’@'ﬁ@%oﬁ@fa?esﬁﬁ%"@ E‘?"@é’@l&f"‘% ? CQTRROUDAS n‘igsﬁis ngs of

oils, vvaxesmel%#fl cones and ot her tenporary coatings and are often
y

more durable. Typically however, polyneric release coatings require a
t hi cker coating than the non-durable treatnents, they can be subject to

t hi ckness vari ations, and cag preﬁeﬂg iggl ication difficulties. 20
Summary of the Invention O provi des fl uorochem cal
benzotriazol es tﬁ%to?&%%&%l}{a% Qc%ﬂqn%ﬁ ways to effanéd ﬂ@@%ag%@lqdé%lgas%%t)ﬁges

and provide, for exa ease andfor “corrosion In

char act® i Sthatefial feorh hcsaﬂ‘awffamhsf mitegalcennissiiacks Kok ekdmple orgmic anteaials
characterized, as I ng a head group whjch bonds to a nefallic or
metal | oi d stichas eilasnd \aavteaan pigeenes havobeen uggd aseleaseagents b9 proyidemeleasst | n

polarity a ﬁ{a?a[?tenléﬂggfo%ﬂﬁ%egyo% gﬂhl% cﬁ%&fa{ﬂtges to?tlﬂlé?e Iref'ela g | ?that they N€

conpounds o nventron when a ol d surface

form KhuaBYhéed t6 Bk ffregctiyh lfddltmetduﬁfaceescfasrm pﬁiv@dﬁd&qﬂ&’te release
substantial |l y nonol ayers. Fl uorochem cal benzotriazol es of the
i nvention |preperties.t Pelgmenersiease @qaénmuﬁh pgthose made from polytetrafluoroethylenes

15  have addressed some of the shortcomings of oils, waxes, silicones and other temporary

coatings and are often more durable. Typically however, polymeric release coatings
require a thicker coating than the non-durable treatments, they can be subject to thickness

variations, and can present application difficulties,

20 Summary of the Invention
The invention provides fluorochemical benzotriazoles that chemically bond to

metal and metalloid surfaces and provide, for example, release and/or corrosion inhibiting
characteristics to those surfaces. The compounds of the invention are characterized as
having a head group which bonds to a metallic or metalloid surface and a tail portion,

25  which is suitably different in polarity and/or functionality from a material to be released.
The compounds of the invention when applied to a metallic or metalloid surface form
durable, self-assembled films that are monolayers or substantially monolayers.

Fluorochemical benzotriazoles of the invention include those having the formula:



[err] wherein Rf is Cn F2n+l -(CH2)m, wherein n is an integer from1
to 22 and mis O, or an integer fromlto 3; Xis -[err]-, - ,
-0-, -S, ¥eWAPWnt bond, 5 -SOerr]NR, or -NR, V\herei'Jr?T,ﬂlﬁgw;%r

Cerr] to (Jerr] alkylene; Yis -CH2- wherein z is 0 or 1, and Rl is
H, lower alkyl or Rf-X-Yz- with the provisos that when X is -S, or -0-, m
s O, and z is O, nis [err] 7anld ‘ NI s a coval ent bond, mor z
is at least 1. Preferably n + mis R o\aninteger from8 to 20.

This invention further provi deRredbp¥si-ti tonpY i sing one or nore of the
10 fluorochem cal benzotri azol es. 6 RiS invention al so provides a

met hod of treating a netallic or a netalloid suﬁface with a conpound
of the invention conprising the step of contactgng a conposition

conprising a fluorochem cal benzotriazole of the invention to the netallic
or netalloid surface. An ultra-thin filmcan be formed on a surface by
contacting the surface with a 15 fluorochenical benzotriazole in liquid or
vapor f or feherein Reis Cp Forhi -$CHplpan hereimn dvatpingsgerifrems | took2oudaniie @) or an
benzotri azol e conpositions for use as rel ease agents cqnprising one or

mor e conpdiiRgrs oy il 4¢3t Kelsr6PznI-8O3peONH-, -0, -S54 covalenthaadei n Rf i's Cn
Fantl s (O8I, o N o hermin R 1 or & 15 s alkyisne Yis -8 Whefst 2t @l f: 10 %

and R! is H, lower alkyl or R¢-X-Y,,- with the provisos that when X is -S-, or -O-, m is 0,

and z is 0, n is = 7 and when X is a covalent bond, m or z is at least 1. Preferablyn+m s
equal to an integer from 8 to 20.
This invention further provides compositions comprising one or more of the
10  fluorochemical benzotriazoles.

This invention also provides a method of treating a metallic or a metalloid surface
with a compound of the invention comprising the step of contacting a composition
comprising a fluorochemical benzotriazole of the invention to the metallic or metalloid
surface. An ultra-thin film can be formed on a surface by contacting the surface with a

15  fluorochemical benzotriazole in liquid or vapor form.
This invention also provides fluorochemical benzotriazole compositions for use as

release agents comprising one or more compounds having the formula:
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wherein R¢is Cp, Fon+1 -(CH2);m-, whereinn is 1 to 22, m is 0 or an integer from 1 to 3;



Xis -Q0[err,]-, -SJerr]-, -S-, -0-, -CONH, a covalent bond, -SOerr]NR,
or -NR-, wherein Ris H -2-
~or derr] td”@f%{?wsal kylene, and q is O or 1; Yis (err] -Pa"éjts?ﬂ’%)s”

al kylene, and z is 0 or 1; and Rerr] is H, | ower al kyl, or Rf-X-Yz.
Some of the advantages of the conpounds of the invention incl ude

. appl i cati oror@@ to Cs alkylege, @8 d¢108810Y is Of - O ulktyldne arid i8 0so#11f asdR1 §s H,
relatively fast and sinple which mnimzes 5 cost and environnent al

i npact; deriswef alkylsooReXayYgers can be formed using very small anount s
of the compound; conpounds of the invention self-assenble into protective
. layers; and the $mmef:ﬂlbaévantqgesefthanompounds9ftlharimmhh’omhmhxddi applioatiom afhe
surface typ ound used

0 10
Bri ef Descrtﬁﬁf?mm&dwﬁ@l R Lo a surface is relatively fast, and simple which mipimizes
depicti mﬂfﬁt V caTtg%
Scot ch[ gpr]c%éirzgﬁ gl cler rl iict &éﬁé@ﬁhﬁ?&f"ﬁy&é‘ fépgeci\%}rsxggergfgls I cal
depi cti on odmdunts ofthe cd%dﬁmmﬂpmﬁa&ﬁdMGSOBthemvenﬂrbnTaﬂﬂ-asémﬁle linto protective
H ghl and[ err] Brand Packagl ng, Tape.
Det ai | ed Deld¥rs o dhe prptective layers fan ‘afnvery durable dependingymon the surfage fype and
refers to S(%bﬁﬁ% Eg’éﬁ[ed or forned froma netal or a netal alloy
whi ch may a contarn a netalloid. "Metal" refers to an el enent such as
i ron, gold, al um num etc., generally characterized by ductility,
nalleablllty, | uster, and conduct|V|ty 20 of _heat and electricity which
forms albase with the hydroxylB eiptionpfthgDrawingsce t he hydr ogen

atom o an 2ot il Dyl godoh ) SR PR LRI B

netal (for Scotch™ Brand Magic™ Tape.

Figure 2 is a graphical depiction of the Peel Adhesion Values shown in Table 1 for
Highland™ Brand Packaging Tape.
15
Detailed Description of the Invention

“Metallic surface” refers to surface coated or formed from a metal or a metal alloy
which may also contain 2 metalioid. “Metal” refers to an element such as iron, gold,
aluminum, etc., generally characterized by ductility, malleability, luster, and conductivity

20  of heat and electricity which forms a base with the hydroxyl radical and can replace the
hydrogen atom of an acid to form a salt. “Metalloid” refers to nonmetallic elements
having some of the properties of a metal and/or forming an alloy with a metal (for
example, semiconductors) and also includes nonmetallic elements which contain metal
and/or metalloid dopants. “Release agent” refers to a compound or composition which

25 imparts a release characteristic to a surface. “Lower alkyl” group means an alkyl group
having from 1 to 5 carbon atoms.

The fluoroaliphatic radical Rg; is a fluorinated, stable, inert, non-polar, monovalent
moiety which is both oleophobic and hydrophobic. While R can have a large number of
carbon atoms, compounds where Rfis not more than 22 carbon atoms are preferred since

30  large radicals represent less efficient utilization of fluorine than is possible with smaller R¢



exanpl e, sem conductors) and al so includes nonnetal lic el enments whjch
contain netal and/or netalloid dopants. "Rel ease agent"_refer 50 a
conpound oWQMRI62H ti on which 25 inparts a rel ease charact é’quélﬁgglof% a
surface. "Lower al kyl" group neans an al kyl group having from1l to 5
car bon at ons. The fluoroaliphatie radical Rf, is a

f | uor i nat esdicals.aBheskelatatrdhainafiRgrah he straightowrdiranched and can hegiomppsedhofoanly s
bot h ol eophobi c and hydrophobic. Wile Rf can have a |arge nunber of

car bon at sabonchydseganedandiluerineRpr only paybonand fluprine. GenesllyoR £ wild heveal to
preferred since 30 large radicals represent less efficient utiljzation of
fluorine t230arhon aterasinsefsrahiy 2t leash3.|and mgre preferably about 6 to about 12 and will

-3- . i . i (i ]
branched an atalcnafﬁo%ga%g gﬁ%o;%oe%lag% ﬁéﬁ{m?ﬁ%er%ﬁc%rd %%&ﬁ?}f)gr olgglﬁ,éﬁtﬁ c} g P P?}gr I ne,
or onl g caghge dentlqhiofite. Proferably) the tdiindl ipbrtivave the indietyisa 22 car bon
atonms, preferably at |east 3, and nore preferably about 6 to about 12 and
will reofinazinatedmeictivhich preferablyisontaing 3t igastghearban atems. Thepreferesder abl y

f b 0 b . i . hhe.
o nal porouRiH res ndty s R oo DBGelet W b,
k t | ¢ Th f
Bre t hage VHERREH Colra IoHehun BRI o/ o "f Fuor | nated, for exanpl e,
shere RS 15 Coepilyied oo 6ok )P0y 98016 LSOBR. 0. S-op X T

be a coval ent bon err]NRE,” -0-, -S- or
10 -NR-, rein RLs or~ ClL to .Clerr]s-al e 10r a
coval ¢ b'm.’ whirem k 15 ﬁ %@1(%8@%3 8?% g‘éﬁn% 06#8?131}@%%7 E&faﬁr&% rggﬂﬁf n§ Y- as
descri bed rﬁg)ogg a ﬁ?&ohén ﬁgﬁxf, ?Jv?eglaﬁcyﬁ or R¢-X-Y- as described above and is preferably a
hydrogen atom. Preferably, the Rg-X-Y- moiety is located at the number 5 carbon of the

benzotriazole molecule.
Compounds of the invention can be generally obtained by reacting benzotriazoles

15  with fluoro-alcohols. The reaction is generally carried out in solution with the triazole and

the alcohol being dissolved in a suitable solvent. Useful triazole solvents include

trifluoromethanesulfonic acid and toluene. The reaction is conducted at a temperature of

from about 100 to about 120 °C in an inert gaseous atmosphere. The reaction mixture is

cooled, the isolated precipitate is re-dissolved in a suitable solvent, the pH is adjusted to
20 alkaline and the solvent evaporated. Optionally, the material can be purified using known

techniques such as fractional sublimation.

The compounds of the invention will form substantially continuous monolayer
films on metal or metalloid surfaces by simply contacting the compound(s) with the
surface to be treated. The molecules form “substantially continuous monolayer” films

25 meaning that the individual molecules pack together as densely as their mol.ecular
structures allow. It is believed that the films self assemble in that the triazole groups of the
molecules of the invention attach to available areas of the metal/metalloid surface and that
the pendent fluorocarbon tails are aligned substantially towards the external interface.

The effectiveness of a monolayer film and the degree to which a monolayer_ film is

30 formed on a surface is generally dependent upon the strength of the bond between the

4-



hydrogen atom Preferably, the Rf.X-Y- noiety is |ocated at the nunber 5
carbon of t{gyeenr62¢ benzotriazole nol ecul e. Cargxsussasoss® t he
i'nvention can be generally obtained by reacting benzotriazoles 15 with
fluoro-al cohols. The reaction is generally carried out in solution with the

triazole and t he al cohol being dissolved in a suitable solvent.
Useful tri eompenrsidnddhe patioulatmietal or metalleidsurfagecind thagangitions upder adieh ted

toluene. T reaction i s conducted at, a te r.at u f. t 100
to about 1 _[°é’??ef‘é"&ﬁ°edﬁ_“§%e%r8@@%&?°&e%§tﬁlh°§?é§al%%m%a§8§ ?‘%ﬁ%fﬁ Xt 3r eis
cool ed, t hﬁighgpieaa‘ﬁéu%sﬁdwe& AhR while othed isBuyBes requiretbncliyet filns kg  t he
pH is adjusted to 20 al kal i ne and the solvent evaporated. Optionally, the,

materi al  camchdowerbdndstrengthnlséfubmetal and metabioidshrfacss inalude any sprfagertheinal
bl i ion., . Th d f the i ti i1l
Subst anS1 il fh e BRI Wik SRRBPURHE,Of e iovenfion 88 prelcrany fogp aougdiT b 2
surfaces bBéuﬁétéﬂl{al’l Q‘Bﬁﬁrﬁﬂ.lé &3&1&@%9 ofishithbld Wirfaces for fortgCdid 0 be
orm "substantially f

treated. The no ecal es cont i nuous nonol ayer” fi1lns 25
meani ng t hahoriobeyet fihs/indhudé thosd esmprisingeappet, niplel) ehromiunizingIsilvers t hei r
nol ecul ar Structures allgw. It is believed that the filns self
assenbl e i rgermgiumyand glloys thegofr oups of t he nmol ecul es of the

i nvention attac ' . et & ' t hat
e pendont 11 qosanfiiyef fip ity ontiioul idholafE! Sirs e heleicn iy

pay

o) s are towards the

ext erngp i edoimiéEby contacting a surface withearedrh@it bf the eempodndormmyoayds ofithé m and
the degree to which a nonolayer filmis 30 fornmed on a surface js

general | y doysotign suffigisohtorqeat the entirgtshrfage. (Fhe compaumbmgi e dispplved in an

e conar o ERETEHRIPRBIR D iRt e ek el ] sgbece o

exanpl e, sqahefRtiAtiudd cthfilaatthe] ﬂ-{;fdﬁ@ﬁﬁ?@&tdmywﬁﬁﬂtﬂd ixtures therdofghl y .
tenaci ous nonol ayer filmwhile of her such surfaces require nonol ayer filns
havi ng Alteroativelysdhe dompoundsrafitle presant évigntionamay badepositedionte pgudfaser aces

I ncl ude .any. surface that 5, wll forma.bon Lt h f

Dvent 1idn S YRR Rpe- Aoy Fikcsss cipnpa B belfinb i SR 8 bytece
cont i nuous mg&lmrm%}ﬂh@mbpﬁeweaﬁaisﬁm_ surfaces for formng said
nmonol ayer filnms include those conprising copper, nickel, chromum zinc,

si | ver, gerFerfluorpchemical bengptriazoles obthe invention are particulgsly usgfbisyer or
substantial ly conti us naol r.fil.ns of the iny ' be
formed by ég#ﬁfc‘tﬁeﬂ Igﬁtﬁn?%f gtgﬁflﬂ s%“&ﬁﬁﬁ?ﬂtbsﬁte%‘ ci(ﬁr%glg th d})lge &dmpounds
of the release agents for pressure sensitive adhesive tape release backings and for molds. The

20 compositions of the invention may also be used as a corrosion inhibitor for metal or

metalloid surfaces.

Examples
The features and advantages of the present invention are illustrated in the following

25  examples which incorporate particular materials and amounts, and should not be construed
to unduly limit this invention. All materials are commercially available unless otherwise
stated or apparent. All parts, percentages, ratios and the like in the examples are by weight

unless otherwise indicated.



i nvention sufficient to coat the entire surface. The conpound may be

di ssol ved in_an appropriate solvent, the conposition appliec t he
surface, aNtP36%d to dry. Suitable sol vents i ncl ude P&Tﬁ?ﬁ%g}ggsé’?at e,
2- propanol , acetone, water and m xtures thereof. Alternatively, the

conpounds of the present invention may be deposited onto a surface 15 from
t he vapor phase. Any excess conpound nmay be renoved by rinsing the
substrate ith solvent and/or through use of the treated substrate.
The fl uor%é‘#gx benzoti azoles of the invention are particularly useful

as r el easH,AHIH IHFse flidrbaddeey] benkatibilelSsearfoxyHe acid estePi/as at es.

Speci fic uses include as rel ease agents for pressure sensitive .
adhesi ve trapraredasdfpllewBacki ngs and for nolds. The 20 conpositions of the

i nvent ion may a ed as. a cqrrosion inhipjtor faqr t al .

et al | 814 surt de xR of bénzb{Fipglé i cablnyiic ah B8 avalenETog aldrien,

advant ageClgimit4l1eCd)] B8 SWilwaikéy) W9 Bn@trifhioréHethamdsBonio atid ¢ Ti@flicoubigy 25
exanpl es which incorporate particular materials and anount's, and shoul d not

be const r apgroximately 12 girayailablé froin Minriesota Mising and Mavufacterting Cainpany,

commer ci ald y,avai labl e unl ess otherw se__ . .Stated or.apparent. All
ehe] L9 7C itk slimg: wuil e

parts, per ') Washegted af gpprepimat MREEREAUSht
rt5,  perteRtigtS ,
5. ©5° O RRMASASYER Fipproximately Lhow). TR gerorpfodsed ol

benzotl0i azdl 58%; ewailableyfrom POR Chemicals, Gamesville, Rl syas nexited and addedvo the
A XU oL BB Sl M 15 thdruling o S L G 1
heated to 105-110 °C under a nitrogen atmosphere for approximately 14 hours and
cooled to ambient temperature. The cooled reaction mixture was poured over crushed
ice (approximately 400 g), the resulting mixture vigorously agitated to break up larger
15  lumps of the precipitated product and the solid product isolated by filtration after the ice
had melted. The isolated product was dissolved in tetrahydrofuran (THF, 500 mL),
about 50 mL of water were added to the solution, and methanolic potassium hydroxide
(1 N) was added in rapid, dropwise fashion to increase the pH of the solution to about
8-9 (as determined by pH paper). The sides of the reaction container were washed with
20 water (about 100-150 mL) and the resulting mixture stirred under a nitrogen stream to
evaporate the THF. After most of the THF had evaporated (approximately 2.5 hours)
the product was present as a frothy precipitate in approximately 200 mL of water. The
solid product was isolated by filtration, rinsed with several aliquots (approximately 100

mL) of water, and air-dried overnight. The crude material was purified by fractional
25  sublimation at approximately 115 °°C and 10-6 Torr (133 x 10-6 Pa). A waxy solid,
consisting of a mixture of unreacted alcohol and traces of water and solvent, which
collected on the finger of the sublimator after three to five hours was removed and the
sublimation continued at 167-171 °C to produce purified 1H,1H,2H,2H-
perfluorododecyl benzotriazole-5-carboxylic acid ester (BTA-FCE-12) as a faintly

30  pink/white solid having a melting point of 171 °C. The NMR (H1, C13 | F19), infrared,



Chem cal Co., Inc, MIwaukee, W) and trifluoronmethanesul fonic acid

("Triflic" acid approximately 12 g, available fromMn I ng
and Manuf act‘ﬁ??w ﬁ)npany, St. Paul, MN) was heated at gg;f)@%% dr}r%ét}el
90 [err]C wth stirring, until a honpgeneous sol uti on was obt ai ned

(approximately 1 hour). |H IH 2H 2H perfl uorododecyl alcohol 10 (11.58 g,
avai | abl e fanémfusmmeﬁﬂ@pu@pmmgmlwerercegxswt@stmmciolQMnadded to the
reaction mﬁ_u&me along with 18 niL of dry toluene. The resulting reaction

m xture was ®“heated to 105-110 ' C under a ni trogen at nosphere for
approximately 14 hours and cooled to anbient tenperature. The cool ed
reaction m xture was poured over crushed ice (approximately 400 g),

the resulting m xture vigorously agitated to _bred up larger 15 [unps of
the precipitated product and ghe, KOO S 's\Nated by filtration after
the ice had melted. The |sal ated pr of adN di ssol ved in
tetrahydrofuran (THF, 500 ni), about ' f water were added to the
sol ution, and nethanolic potassium hydroxi de N (1 N) was added in
rapid, dropvvl se fashion to increase the pH of thegsolution to about

8-9 (as determ ned by pH paper). The sides of thé reaction container were
washed with 20 water (about 100-150 ggp.@eelibhe resulting m xture stirred

under a nitrogen streamto evaporate the THF. After nost of the THF
had evaporated (approximtely 2.5 hours) t he product was present as a
frothy preg'! Eitatg in approximately 200 nL of water. The solid
product wa d by filtration, rinsed wth several aliquots

(approxi mat el y 188 approxim ?9}}4@%&@,&@{30&@1@1&121{)8&%%&& . _The crude
materi al was purlfled by actional 25 sublimation at approxi mately 115

[ err] C and Wedz@ridzole-S{caB®xylid id eﬂa)(BTA—EﬂEyl@,olH diH,2H,2H-pecfbmsododecyd of a

Col | ootk dieEStgls s datan i SAd s AR CBr oy, ﬂ?ﬂ@%&fﬁ?mﬂ%@%
renoved ang, ehE&nazo%e-S cafﬂ%kytf@adlgast G Ape lﬁl)genzo 1%{; Sitslabrtifify ¥ uce

purified 1H TH 2H per odecy azol e- 5- carbox
acid ester thBiitbcEdﬁe ﬂié’scnhed for il preparatichof 11, T 282 H-perfbloratiodesyl ng a rrel ting

P % ensirigdele sremthonf it A IbeD BRROBRAEFRAIAERY ¢ consi st ent
W t h the foldodifeiely 4:35 irhitflrt b£1H, 1H,2H,2H-perfluorotetradecyl alcohol,
15 1H,1H,2H,2H-perfluorododecyl alcohol, and IH,IH;ZH,ZH-perﬂuorodecyl alcohol (12
g, available from Daikin Chemical, Tokyo, Japan) was substituted for 1H,1H,2H,2H-
perfluorododecyl alcohol. The above mixture of BTA-FCE-14, BTA-FCE-12, and

BTA-FCE-10 was obtained as a pink/white solid. The NMR (H1, C13 | F19), and
GC/MS spectra of the purified material were consistent with the following structures:
N

ClezsczH4000‘©(

i
H

20 BTA -FCE-14



[err] N . Exanpl e
roximtely 4:3:1 m xture of
I H | H 2H, wabéﬁ"?’r)g‘brot et radecyl benzot ri azol e- 5- car boxy BT 4R er
(BTA- FCE-14), | H I H, 2H, 2H perfl uor ododecyl 10 benzotri azol e-5-carboxylic
acid ester (BTA-FCE-12), and IH, 1H, 2H, 2H perfl uor odecyl
benzotri azol e-5-carboxylic acid ester BTANFCE-1 0) were prepared
substanti.al |y using C cr\\bed for the preparation of 1H,
1H, 2H, 2H per f | uor ododecy
described in Exanple 1 except that an proxi mately 4:3:1 m xture of
| H, | H, 2H, 2H per fl uorot etradecyl al cohol, 1 | H H, 2H, 2H per f | uor ododecy!l
al cohol, and I H, I H 2H, 2H perfl uorodecyl algohol ,
Dai ki n Chem cal, Tokyo, Japan) was substituted P&A‘%ﬂﬁ']—% 2H, 2H
per fl uorododecyl al cohol. The above m xture of BTA-FCE- 14, BTA-FCE-12, and
BTA- FCE- 10 was obt ai ned as apink/white solid. The NWR (Herr], Cerr],

Fferr]), and - GO/ MS spectra of the purified material were consistent
with the follow ng St”('fgi’%&%ﬁ&OOC ’\‘11\]

/

N

|
H BTA-FCE-10

5 Example3
1H,1H,2H,2H-perfluorodecyl benzotriazole-5-carboxylic acid ester was

prepared substantially using the procedure described for the preparation of
1H,1H,2H,2H-perfluorododecyl benzotriazole-5-carboxylic acid ester described in
Example 1 except that 1H,1H,2H,2H-perfluorodecyl alcohol (9.3 g, available from PCR
10  Chemicals) was substituted for 1H,1H,2H,2H-perfluorododecyl alcohol. The
1H,1H,2H,2H-perfluorodecyl benzotriazole-5-carboxylic acid ester (BTA-FCE-10) was

* obtained as a pink/white solid having a melting point of 143-145 °C. The NMR (H 1

C13 | F19), infrared, and GC/MS spectra of the purified material were consistent with

the following structure:
15
CsF17CHL00C \}\I
/
0
H
BTA-FCE-10
Example 4
20 1H,1H,2H,2H-perfluorooctyl benzotriazole-5-carboxylic acid ester was prepared

substantially using the procedure described for the preparation of 1H,1H,2H,2H-

-8-

available from



-7- [err] 5 Exanpl e 3

| H, I H, 2H, 2Hk odecyl benzotriazol e-5-carboxylic acid e Y

pr epar ed suﬁg(?g;ré#ggl y using the procedure described for theﬁ%?@ps)ar atsslwon of
| H, 1H, 2H, 2H per fi uor ododecyl benzotri azol e-5-carboxylic acid ester
described in Exanpl e 1 except that |H 1H, 2H, 2H perfl uorodecyl al cohol

(9.3 g, avBfiflygredodecyhbaerivipgole-Sepasbaxylr asid\gater desprbed; inFampls 1 except

1H, 1H, 2H, 2 fil )] . , [ odecyl
benzotriazo aﬁ@f@t?@% ?rgl)ﬂé%q%é&g@? Jéhrol {ﬁ%&%@%ﬁ’&ﬁa@ éh‘éﬂ&g_{?} gl%ned as a
pi nk/ whi t e satsskituted for i1 Q1 F 2RI H-badiupidodecyT aldehdl. 1 Fhe [ Hj1H,2H,2He NVR (H ,
Clerr] , Fl[err]), infrared, and GO/ M5 spectra of the gurified. material were.
consi st ent Pefiugrooctyl bengetriagplecirparhoxylic geid ester (BTA-FCE-8) was obtained as a

5  pink/white solid having a melting point of 118-122 °C. The NMR (H1, C13 | F19),

infrared, and GC/MS spectra of the purified material were consistent with the following

structure:

N
C6F13C2H400C‘—©( \1\\1
N/
H
BTA-FCE-8
10
Example 5

1H,1H,2H,2H-perfluorohexyl benzotriazole-5-carboxylic acid ester was
prepared substantially using the procedure described for the preparation of
1H,1H,2H,2H-perfluorododecyl benzotriazole-5-carboxylic acid ester described in
15 Example 1 except that 1H,1H,2H,2H-perfluorohexyl alcohol (5.3 g, available from
PCR Chemicals) was substituted for 1H,1H,2H,2H-perflnorododecyl alcohol. The
1H,1H,2H,2H-perfluorohexyl benzotriazole-5-carboxylic acid ester (BTA-FCE-6) was

obtained as a pink/white solid having a melting point of 105-107 °°C. The NMR (H1,

cl3, F19), infrared, and GC/MS spectra of the purified material were consistent with
20 the following structure:

C4FoCsH,00C \}xx
N/
B
BTA-FCE-6



15 [err] Exanpl e 4 20 I H | H 2H 2H perfluorooctyl .

benzotri azql e-5-carboxylic acid ester was prepared substantially using
the procedWQ98%2fi bed for the preparati on of |H IH, 2H 2H FPCT/US/0089

per fl uorododecyl benzotriazol e-5-carboxylic acid ester described in Exanple
1 except that | H | H 2H, 2H perfl uorooctyl al cohol (7.3g, available from
PCR Cheni ckxamplefs substituted for 1H H, 2H 2H perfl uor ododecyl al cohol .

. ' L e-5- | i i d, est
A e L e D e
of 118- 122sjetté }@ct\?ihﬁaﬁ{!l/&xéagé e Surfabd roptrties b &ppks was studiﬁh Bihg" G‘sfafnd&‘zﬁd
GC/ M5 spectra of the purified material” were consi'stent wth the®folTow ng

st ruct ur e: test for peel adhesion, ASTM D 3330-96, except that tape samples were repediedly applied
H

5  over the same area of the test coupon, using the peel strength as an indicator of the
substantivity of the release treatment to.the copper surface.
Adhesion test coupons (20.3 by 5.1 cm) were prepared from é 3.2 mm thick copper

plate (hot rolled copper sheet, ASTM B 152 Alloy 110, soft M20 temper, Central Steel &
Wire Co., Chicago, IL). Each test coupon was surface finished using a hand-held sander

10 and progressively finer sandpaper (3M WETORDRY™ TRI-M-ITE™ 280, 600 and1200
grit, available ﬁom Minnesota Mining and Manufacturing Company, St. Paul, MN) for
three minutes each stage. Imrhediately prior to applying a release treatment to the test
coupon, the coupon was cleaned by wiping it with a heptane saturated wipe (Kimwipes®
Extra Low Lint Wiper #34256, available from Kimberley Clark Corp, Roswell, 'GA)

15 followed by wiping with an ethanol saturated wipe. BTA-FCE-12, prepared as described
above, was applied to the surface of two clean test coupons by placing the coupons in a

10.2 cm diameter by 25.4 cm tall evacuable glass chamber together with 29 mg of the
" BTA-FCE-12, the apparatus evacuated to 10-7 Torr (133 x 10-7 Pa) and the evacuated

chamber placed in a circulating air oven maintained at 150 ©C for 3.5 hours.

20 Benzotriazole (BTA) was applied to a third test coupon by heating the coupon
under vacuum (107 Torr (133 x 107 Pa)) with 50.3 mg BTA at 150 °C for 1.5 hours to
provide a comparative reactive surface treatment.

A fourth test coupon was treated with a silicone release material by spray-coating
the coupon with a linear poly(dimethylsiloxane) mold release agent, IMS S312-A

25 (available from IMS, Chagrin Falls, OH) to provide comparison with a non-reactive

surface treatment.

A test coupon which had been cleaned using the solvent saturated wipe techniques
described above served as a control.

The adherence of a strip of pressure-sensitive adhesive tape to the treated and

30  control copper coupons described above was directly measured under conditions described

in ASTM Standard D 3330-96. The tape was applied to the test coupon as specified in the

-10-



Exanple 5 | H, 1H, 2H, 2H per f | uor ohexyl benzotri azol e-5-carboxylic

. acid ester Vaso 26 Prepared substantially using the procedupgrgRssidossed
for the prepar a%’?7gn6 of I H, 1H, 2H, 2H perfl uor ododecyl

" benzotriazol e-5-carboxylic acid ester described in 15 Exanpl e 1 except

- that IH IH 2H 2H- fl h | | Il (5.3 g, i | abl e f PCR
- Cheni cal <) HhRtoReET PRd PRRCTSy Peolt S S ST Gt LA B} St ATS MRS 1 The
| H, 1H, 2H, 2 ' Lhi azale- 5 i '

(BT Fo oger dcbBEPAY 3 oA Rkt BELUEAF AR tosfor AblieeBhElly 1
of 105- 107 Matruiteatos/Ric(, Sirongsville, OH.eAl tapefand the doppértestabesbns avede GC/ M5

spectra of the purified material were consistent with 20 the foll ow ng
struct ur e: conditioned at 50Vagielative humidity and 23 °Cefam?fheurgprior to testing, and ailpsel

abilitycof H 2H 2H perfl uor ododecyl nzottiazol e-5-carboxylic acid
ester i3 rééasg‘%%btpﬁﬂé c%@ef%@wﬁmﬁﬁ_ BN es of copper was studied
using a standar §wo commé@iliyla®hil Jeéngt@ﬁnﬁﬁve t@lﬁx%@t g’,%’c%ﬁ:h“eﬂ%ﬁ@t t hat

tape sanples were repeatedly applie over e sane area of the test
coupon, usiNshitMeraPees1 Flab ANBId réA Mitindddt! WRiRg atti Mahfacturi ntivity
of the rel ea%é tréagt rrent(tato t he 00;13\%2? égﬁyrlgace.am actunng()%\gﬁgﬁs)?j,on t est
coupons ( 2Gadinpyn acrlateihased adhesive paddlighlaad™ BranPdtRading Thp¥AMhvailable
plate (hot rolled copper sheet, ASTM B 152 Alloy 110, soft MO tenper,
Central St &@m Minnesota Mining and Manufacturing Co.),)having atinaton™ based adhesias, weref ace

fiini shag us i nbBlidR dangnae”

Representative peel adhesion data are summarized in Table 1. Graphs depicting

the data series in these two tables are shown in Figures 1 and 2. Curves 1-1 and 2-1 depict
the peel adhesion data for BTA-FCE-12 treated copper; curves 1-2 and 2-2 depict the peel
adhesion data for silicone treated copper; curves 1-3 and 2-3 depict the peel adhesion data
15  for untreated copper; and curves 1-4 and 2-4 depict the peel adhesion data for BTA treated
copper. BTA-FCE-12 modifies the copper surface to give values of peel adhesion that are
appreciably lower than the control copper surface or copper treated with a silicone release

agent or treated with the parent benzotriazole.

20 Table 1

" Untreated

1 40.4 1

Copper 2 40.6 2 24.2
3 40.0 3 25.2
4 37.5 4 25.8
5 37.5 5 32.1
6 37.7 6 30.2
7 343

-11-



10 and progressively finer sandpaper (3M VWETORDRY[err] TRI-MITE[err] 280,

600 andl 200 rit, available from M nnesota M ning and Manuf act uri ng
Conpany, StYORHO26M\) for three ninutes each stage. |HnEHF(0%%
prior to applyi ng a release treatment to the test coupon, the coupon
was cl eangg ] . ' LAl pes

Extra Lo orp, Roswel |,
GA) 15 TA- FCE- 12,

pr epar ed of two clean
test couy r by 25.4 cm
tall evadassrs ——— B == e BTA- FCE- 12,
t he appar|aBld-B¢Ecjated to 10[er?P Torr (1B3 ¥ 10[erBilPa) and the evacuated
chamber [l #2&deated & ci rxul afi ng 8i6r ovdn ri ntlai ned a1 150 [grr]C for 3.5
hours. 20 Copper Bergzotrijazol g 2( BTA) was afgplied 8q a thirj[d test coupon

[¢)

by heating the coupon 4 e vacyum LJ.U[eI’I’j gty (155 X 10[err] Pa))
with 50.3 ng BTA at—i5tter+€ f§2 frot-s—t tSpro‘v'.u a conparative
reactive [surface t eatrfent- fou rth ted coupony was treated

with a sillicone relleasd® nnt éri al 8%y sprlay- -&o0atli ng 26 the coupon with a
| i near paly(dinethylsilbxang) nmoB@ rel dase? aggnt, |1 M2.65312- A |25 (avail able
fromI M5, | Conrbhs Fall s to gVl dg coprpar]i son V93 a nor-react ive

surface tfr eag gt - 2 7y fESt [coupon W T Afu,u beemicl eaned usi ng
t he sol vgnt Rsé%tagera etwpe—trechniites ser+beg—pabove—gerved as a
control . Fhe C aér'rnf Pt nsitive

adhesi ve taﬂ‘éeaﬁﬁthp trdated and2®  dont4 ol Coooer3&:§uoons descri bed
above was| diCGoppen y |neasur ed | unde22.@ondijt i ohs descri 4212 in ASTM
Standard |D 3330-96| The tap¢ was applidqd t® the testgrpupon as specified in
t he O- t est
procedur g a TAu sgotre .ﬁ Hy—reet csj'z. u...thc},ourfm,e a]:“‘ +86—angl e at a
rate of 38. 1 o%C mmp pet se\:cnd HS-Ry é—e—efns-t-an-t-—r-a-t-‘p° - nsi on adhesi on
tester nu B ed b\/ 3 | nst@BPrent drs 3nc QIrr)?%givi lle i OH Al tape

and the clopper test coubons|wer 7.1 donddtidned at76D% rel ative humidity
and 23 '{ for 24 hours Hriof to §&&tingd, ahd dl| peel0.85 tests were

per f or med under thgse eqvironnendzeq corldi tgong. 68.7
7 52.5 7 68.4
Example 7

The ability of 1H,1H,2H,2H-perfluorododecyl benzotriazole-5-carboxylic acid

ester to react with and change the surface properties of copper was studied by examining
5 its ability to inhibit corrosion of the copper surface.

Soft rolled alloy 110 copper foil having a caliper of 0.00343 cm and purity greater
than 99.90 % was used for the corrosion inhibition tests. The copper was cleaned as
previously described, using the solvent saturated wipe, and cut into Scm X 10 cm test
coupons. .

10 One test coupon was treated with BTA-FCE-12 by placing it inside a 6.0 cm
diameter by 22.0 cm tall evacuable glass chamber, together with 35.4 mg of BTA-FCE-12,

the chamber evacuated to 1x10-7 Torr (133x 10-7 Pa), and the evacuated chamber-

placed in a circulating air oven maintained at 150 °C for one hour.

-12-



Two conmmerci.al | y-avai |l abl e pressure-sensitive adhesive tapes, Scotch Brand

™ Magi ﬂ@% 810 (available f.rom M nnesota M ning andP B@@swi ng
Conpany) , wo) av?ﬁg an acryl ate based adhesive, and Hi ghl angg)&*réan

Packagi ng Tape #371 (avail able from M nnesota M ni gg_ andhl\/angLac_t uring
Co.), having a at on[ er based adhesi ve, re. 10 wused in the adhesion
tes%i ng. ° }Xsec‘mé{g%{ %g)g%w%at Mtﬁéé&sbﬁn@a?%%@'f%mgi zed in
Table 1. G et d h ' ' s are
shown in FiS’g‘éjgr%}e:tﬁ??:'Elﬁrf'tds agﬁ p&lcre\‘/héltse’ %“’%E‘Ia‘ﬁ%ﬁgé &9&318’5%&%1&8%&1}’%%6@2% adhesi on
data for Bplevidia témparativerdactiveRafacedteattmént.l- 2 and 2-2 depict the peel

- adhesion data for silicone treated copper; curves 1-3 and 2-3 depict the
peel adhesi on d&teppesfoilithat had beensleancd upips the sohwgntsaturated wipe tenkhiques depi ct

the peek a‘#%?cﬂb%ﬁ ag%e%emplﬁgg@%ééogat ed copper. BTA-FCE-12 nodifies the

copper surface to give va eel adhesion that are appreci abl y
lover than the @Vé-EntinfeRR DG thresteéminfet & samPRBIF tHe WPAFERM ) In®BTAl thahize
rel ease agent or treated with the parent benzotriazole. 20

Table 1 copper, and a control, were positioned in a non-overlpping &dhfgiratiorMakides 12.7 cm

.4, 1 19.3
Eoégélr X 20.9%51{ ﬁcﬁgrgtﬁlylene bag, %xe bag sealed, 160 ﬁn(i’créhters of hydregan sulfide gas
27 - inj%@ce@ directly throi;igh %he wall of th€Bag? the puncture sealeg with adhesive taé;, and
5 10 thedsurface of the samples observed for colortchange due to sulfide formation. Ofily the
30. 2

control was seen to chang7e, becoming a dark?}gd % purple within an hour.
The samples were removed from the bag after one hour and the surface on each

was analyzed using x-ray photoelectron spectroscopy (XPS or ESCA) using a Model SSX-

100-01 M-Probe™ ESCA Spectrometer (available from Surface Science Laboratories,

15  Mountain View, CA) which makes use of an Alg, monochromatic x-ray excitation source

and a hemispherical energy analyzer. The photoelectron take-off angle for all spectra
recorded was 38 ° measured with respect to the surface normal. The area analyzed on each
was 200pm x 750 pm. The pressure in the vacuum system during analysis was maintained
at or below 2.7 x 107 Pa.

20 A survey spectrum was recorded on each sample surface (0 eV — 1100 ¢V binding
energy/2200 data points/100 milliseconds dwell time per data point per scan x 8 scans).
The atomic percent concentrations of carbon, oxygen, nitrogen, copper, fluorine, and

sulfur on each surface were calculated by measuring the areas of the C(1s1 ), O(1s1/2),
N(1s1/2), Cu(2p3/2), F(1s1/2) and S(2p3/2,1/2) photoelectron peaks in each survey

25  spectrum and dividing each by the appropriate relative sensitivity factor provided in the
data reduction software supplied by the instrument manufacturer. All calculations were
made ignoring the presence of hydrogen which cannot be detected by this technique. The
information obtained from these analyses is summarized in Table 2.

The data show that the BTA-FCE-12 treated surface has no sulfur present at a

30  detectable level while the BTA and untreated copper surfaces show evidence for the

incorporation of sulfur after the HyS exposure. The detection limit for sulfur on this type

-13-



BTA- FCE- 1 7.9 1 3.1 12 Treated

2 8.6 2 2.9 Copper 3

7.2 WO 99/37626 3.1 4 PCT/US99/00899
4 2.6 5 8.2 5
2.5 6 8.0 6 2.6
7 of sugfa@e is approximatgly 0.08 atomic % (sizn8l:noise is 28))| Thobinding energy of the

o4 7 S(Zﬁélzg peak on the u%g‘gg'ted and BTD(b tlre%égd(popper sam%less after exposurytb i@ ig

;’r eat ed betwysen, i162 and 163 ¢V, n%aztblli:’mg thosg §1v§141 in the NIST XPS D%?abgse for Cuzgo pper

04 (NISTStarldard Reference Tijtabase #20 - Verbion 2.0, U.S. Depitrfent of Commekog, o

Soppe r5  Natioral Institute of Sfaﬁndﬁrds and Tecmagafy,76ﬁmmbﬂ£ MD).

57.1 5
57.8 5 70. 8 6 52.4
6 68. 7 Table 2 52.5 7
68. 4 El¢aieatsPresent at a DetectaBblecL.éel 6n Excl Cobpet Surice Aylodecyl
benzotri azol e-5- carboxyl 1 c aci ester to react wth and change the
surface propg R jy to
inhibit cor g0y 110
copper foil <o 4 han
99. 90 % was |€entrdl Samples—NoExpesuvato B3 bi ti.on.tests. cl eaned
as pr ev [ DHERed Eopparoca, UST 1 YeNE.a> gt 9581 Pon W PE n@nd| cut

into 5cm X 1 5 - n—was{treat ed
with BTA FoE| BIASECEr2 Treatel Copper } 3904 1.4, 387109 0, EEF_&LL cm tal
evacuabl e gl | RANSE op er i34 3500 1248 In the
chanber evac|Esmuted 100 4B for FBoar (133 :'x. 10[ Bt fa¢uat ed
r]C for

chanber . lﬁh@ﬁg&]doﬂp& CrTCur at reg gt %) nl"i'rééi
one hour. - - — -
BTA-FCE-12 Treated Copper | 39.1 | 33 | 3.9
BTA Treated Copper 63.2 | 2.1 | 25.3

10 n.d. is not detectable

The various modifications and alterations of this invention will be apparent to
those skilled in the art without departing from the scope and spirit of this invention and
this invention should not be restricted to that set forth herein for illustrative purposes.

~14-



A second test coupon was treated with 44.0 ng benzotriazol e(BTA) using
substanti al’ me procedure, except that the oven was } 1 at
100 [err]C, W%BJ};SG&& provi de a conparative reactive surfacen?{r:iela r?@ﬁfgg,g
Copper foil that had been cl eaned using the solvent saturated w pe
techniques 5 descri bed above served as a control.

Five-centineter by three-centineter sanples of the BTA-FCE-12 and BTA
treated , control, were positioned in a non-overl apping
configuratﬁgﬁAﬁﬁg?gngﬁ@gp?sén1 X 20.3 cm pol yet hyl ene bag, the bag
seal ed, 100 microliters of hydrogen sulfide gas injected directly

t hrough the wall of the bag, the puncture sealed w th adhesive tape, and 10
the surface of tlhe sdwBrerochamisahhenzqtaazolohayingtheferarie to sul fide
formatign. Only the control was seen to change, becom ng a dark red
to purplfe within an hour. The sanples were renoved fromthe
bag after one hour and the surface on each 34 was anal yzed using x-ray
phot oel ectron spectroscopy (XPS or ESCA! sig#hs .Qpbdel SSX- 100-01 -
M Probe ESCA Spectroneter (avaiﬁyﬂx;fwonnnu aceNSci ence Laboratories, 15
Mountain View, CA) which makes use of an é nochromatic x-ray
excitation source and a hem spheri caly enaggy anal yzer. The
phot oel ectron take-off angle for all spectra recorded was 38
[err]measured with respect to the surface normal The area anal yzed on each
was 200 jmx 750 gm The pressure in the vacuum system during anal ysis was
mai nt ai ned at or below 2.7 x 10-7 Pa. 20 A survey spectrum
was recor daghepéin ?qqyc{? @?ﬁ%]g(@}lﬂlﬁfg ¥heRirfYis 1 th20ma'¥n B 0) @k B integer from 1 to
ener gy/ 2200 data points m I'T'i seconds dwel |l tine per data point per scan
X 8 scans).3; The atom ¢ percent concentrations of carbon, oxygen,
nitrogen, copper, fluorine, and sul fur on each surface were _ .

cal cul dled % FQs1rSQ3g -ONHr Qs -8f 2 ¢qvalent bongd; r$Q2NRy, pr ¥R}, wherein R is H
N(I's[err]), Cu(2p[err]), F(1ls[err]) and S(2[err]) photoel ectron peaks in
each survey Zﬁmeéﬁ% ralkylens di vi di ng each by the appropriate relative
sensitivity,factor provided in th data reduction software supplied
by the ins¥¥ﬂﬁé§h&' %59%98¥1’%dﬁl cal cul ati ons were made i gnoring

t he presence%pf hydr ogen whi ch_cannot be detected by this technique. The

i nf or mat i orR olthilower Alkd o Rfasd zanal yses is summarized in Table 2.

The data show that the BTA-FCE-12 treated surface.has .no sul fur esent at
230 det CONREPTESIBAAIED X $eSE PR And b AEL¢ éﬂf@dﬁsérm’émﬂ?ea?ég}ashow

evi dencg f qly LB bon@anf%qu&HQ jion of sulfur after the H2S exposure. The

detection limt Tor sulfur on i's type
2. The fluorochemical benzotriazole according to claim 1 wherein R1 is H.
3. The fluorochemical benzotriazole according to claim 1 whereinnis 3 to 12,
20
4. The fluorochemical benzotriazole according to claim 3 wherein z is 0.
5. The flnorochemical benzotriazole according to claim 4 wherein X is -CO2-,
-503-, -O-, -NR-, -SOpNR-, -NR-, or -S-.
25
6. The fluorochemical benzotriazole according to claim 5 wherein n is at least
3.
-15-
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- 13- of surface is approximately 0.08 atomic % (signal.::noise is

2.0). The binding energy of the S(2P3/2) peak on the untreate nd BTA
treated coP{E9HWpl es after exposure to H2S is bet vveeﬁcfg%s'g(ﬂ@gg%
eV, matching those given in the NI ST XPS Dat abase for Cu2S (NI ST

St andard Ref erence Database #20 - Version 2.0, U S. Departnent of Commerce,
5 National Institute of Standards and Technol ogy, Gaithersburg, M).

Tabl e 2 coc . 7 CMoHid kR hical ndhohFbsih ABl ab B VS 1ot 15Pf e IRRG o LT 200

S
--No; Exposure to Herr]--- -------- Unt r eat ed Copper _
1 50.5 122.9 n.d. 26.6 n.d. nd. BTA- FCE- 12 Treated Copper 39.0
3.1 3.8 0.8 53he fluorpchemical benzotriagle ateasdingdo clappdrwherein m is 2 agbh. 4
0.9 24.8 . 8.9 n. d. n. d. Expose to 100[err] for 1 :Hour
Unt r eal edz&g’per 58.8 7.0 n.d. 19.6 n.d. 14.6
BTA- FCE- 12 Treated Copper 39.1 3.3 3.9 0.9 52.8 n. d. BTA
Treat ed Copper 63.2 2.1 25.3 8.6 n. d. 0.8 10 n.d. is
not detectabl e9. The fluorochimicabbénzotsianvldiabcardingdo slaan@ whereinsX isoQ¥Opf
this invention will be apparent to those skilled in the art w thout
departing fromthe scope and spirit of this invention and this
vent on. 3203[} pgg R Fofochbinfdaf BerlzBtriaddle a3&Sraln th UiaiR s Whertfi'n is 10.

10

11.  The fluorochemical benzotriazole according to claim 1 wherein n is at least

6 and wherein n + m ranges from 8 to 20.

12. A composition for imparting release or corrosion inhibition properties to a

15  metal or metalloid surface comprising one or more of the compouhds of claim 1.

13.  The composition of claim 12 wherein said composition comprises two or

more compounds of the formula of claim 1.
20 14.  The composition of claim 12 further containing a solvent.

15. A method of forming an adherent ultra-thin film on a metallic or a
metalloid surface comprising the step of contacting a composition comprising a
fluorochemical benzotriazole according to claim 1 with said surface.
25
16.  The method of claim 15 wherein said composition further comprises a

solvent.

17.  The method of claim 15 wherein said composition is in the form of a

30 solution or a vapor.

©



-14-, . WHAT IS CLAIMED | S - 1. A fluorochem cal
- benzotri azob@omﬂ,’g the formula: 5.[err] PCT/US99/00899

18.  An ultra-thin film comprising a plurality of molecules of one or more
fluorochemical benzotriazoles according to claim 1 bonded to a metallic or non-metallic
sutface wherein said plurality of molecules forms a self-assembled film that is a

substantially continuous monolayer.

5
19.  Anarticle comprising a metallic or a metalloid surface having a self-
assembled ultra-thin film adhered to said surface, said film comprising a plurality of
molecules of one or more fluorochemical benzotriazole of claim 1 adhered to said surface.
10 20.  The composition of claim 12 used as a release agent or a corrosion
inhibitor.
21. A composition for use as a release agent, said composition comprising one
or more fluorochemical benzotriazoles having the formula:
15
RLS . \
R—X4—Y; p }\T
7
H

wherein Ris Cy, Fop 1 -(CHp)m nis 1 to 22, m is 0 or an integer from 1 to 3;

20 orCj to Csalkylene,andqisOor1;
Y is C1 - C4 alkylene, and zis 0 or 1; and

Rlis H, lower alkyl, or R¢-X-Y,.

22.  An atticle having a release surface comprising a metallic or 2 metalloid
25  surface having a self-assembled ultra-thin film adhered to said surface, said film

comprising a plurality of molecules of one or more fluorochemical benzotriazoles of claim

T "
\
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wherein Rf is (Jerr] -(CHerr])m, whereinnis 1to 22 and mis 0, or an

integer froml to 3; 10 Xis -(err], -CONH, -0-, -S qva

bond, -SO &Q¥E626 or -NR-, wherein Ris H or C &Af] 1‘953?’&‘{??
Yis -CHerr]- wherein z is 0 or 1; and Rlerr] is H |ower alkyl or
Rlerr]-Yz- with the provisos that when Xis -S, or -0-, mis 0, and

Zis nis > 7 and when is a 15 covalent bond, mor z is at |east 1.

0, X .
o The T1uongghe flinodeiighih ﬁé%lguﬁgééﬁz%?%%%ﬁﬁ%%ﬁwg e i 1

wher ei N N oh% methific b2 a n@dlalloid surface compﬁsmg thel§tep bf comteRg aiceRipobitibg ot I i azol e

according to claim3 wherein z is 5. The fl uorochem cal

benzot r i azomprising erloreshemical henzzomamk:ra@mdmg te clagny19rwith said surface. SO err] -
-0-, R-, -SJerr]NR, -NR-, or -S-. 25 6. The

fluoro hem' cal benzot i azol e according to claim5 wherein n is at |east
3. 24. A release agent in the form of an ultra-thihfilm comprising a plurality of

molecules of one or more fluorochemical benzotriazoles according to claim 19 bonded to a
metallic or non-metallic surface wherein said plurality of molecules forms a self-
assembled film that is a substantially continuous monolayer.

10
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7.  .The fl,uorochem cal benzotriazole according to claiml wherein nis 6

to 12. 8. The fluorochem cal benzotriazol e accord}ngwto
claim7 wheWO@#W3¥36s 2 and 5 z is 0. 9. RG{US99/00

fl uorochem cal benzotriazole according to claim8 wherein Xis -CJerr]-.
10. The fluorochem cal benzotriazole according to claim9 wherein nis
10. 10 11. The quorocngical benzotri azol e according to
claiml1l wherein n is at |east 6 wherein n + mranges from8 to 20.

12. A conposition for inparting rel ease or corrosion inhibition
properties to a 15 metal or netalloid surface conprising one or nore of

t he conpounds of claiml. 13. The conpesitiopff claim 12
wherein said conposition JBEbrises t wq @r mor e Gofpounds of the
formula of claiml1l. 20 14 ~ The conposit¥op of c|aim 12
further containing a solvept. 15. A method of form ng an
adherent ultra-thin filmoph a netallijc or a met al ljoi d sprface
conprising the step of conyacting a ¢gonposition conprisijng a
fl uorochem cal benzotriazofe accordipg to claiml with qaid sprface. 25
16. The nethod of claim 5 whereinfsaid conposition fyrther|conprises a
sol vent . 1¥. The thod of claim 15 wieerei rt-30i d
conposition is in the formmof a 30 solution or a vapor].
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18. An ultra-thin filmconprising a plurality of nolecules of one or nore
fl uorochem cal benzotriazoles according to claiml bonded to a netallic or
non- et al | kffp 99737626 SUr f ace wherein said plurality of nol eculREI/¥SIPMBIY
self-assenbled filmthat is a substantially continuous nonol ayer. 5
19. An article conprising a nmetallic or a netalloid surface having a self-
assenbled ultra-thin filmadhered t aid surface, said filmconprising a

plurality of nol ecul es of one or nore fluorochem cal benzotriazol e of
claim 1l adhered to said surface. 10 20. The conposi tion. of
claim12 used as a r¢l ease agent or a corrosion i nhi bigtpri~
21. A conposition Nof use as a rel ease agent, said corrposi'faorcorrpri si ng
one or nore lor ochem cal benzotriazoles having th ofrmul a: 15
[err] wherein Rf is Cn F2n+l -(CHerr])m, n{i$ | to 22, m
is O or an integer ffom1l to 3; Xis -CO[err]-, -SJ4rq]-, -S-, -0-,
-CONH-, a covalent bpnd, -SOerr]NR-, or -NR, wherein Ris|H{ 20 or (Jerr]
al kylene, and g is Ojor 1; Yis (Jerr] alkylene, andjzfis 0 or 1;
and Rlerr] is|JH |ower alkyl, or Rf-X-Yz.
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22.

met al
sai d
nor e

An article having a rel ease surface conprising a netal | &

I'oi d 25 sggiic? havi n%&§&%ﬁ§&@$ﬁg¥%&{@%n film &l

sur f ace, CONPI MrgmfignacBujedutil al | of ol eculg> forﬁ’f
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sur f aee
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step
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of contacting a conposition “ﬁq

benz
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m)le:

19 bo
of m

cont i B8

bt ri azol e according to claim19 w |d surface
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{57) Abstract

The invention provides compounds having formula (I) wherein Re is CnFanse1~(CH2)m—, wherein n is 1 to 22 and m is 0, or an integer
from 1 to 3; X is ~COy-, =803, -CONH-, ~O-, -8 a covalent bond, ~SO;NR~, or -NR~, wherein R is H or C; to Cs alkylene; Y is
~CHa— wherein z is 0 or 1; and R! is H, lower alkyl or Re-X-Y~ with the provisos that when X is ~S—, or <O—, m is 0, and z is 0, n is
27 and when X is a covalent bond, m or z is at least 1, and uses thereof,




