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carbons; or an aromatic noiety of up to 12 carbons which can be substituted
by halo, nmethyl, ethyl, 35 nmet hoxy, ethoxy, trihal onethyl, trihal onBfhoxy
or polyhaloethoxy. The aromatic noiety can be substituted by up to five
substituents. R2 and R3 are independently hydrogen, aromatic of up to 18
carbons or alkyl of up to 20 carbons, preferably nmethyl, octyl, dodecyl or’
octadecyl, with the proviso that no nore than one of R2 and R3 can be

- hydrogen. When R2 or R3 is an aromatic noiety, the aromatic noiety is
preferably phenyl. In Rerr] the aromatic noiety can contain one or nore
hetero atonms within a 40 ring, preferably by one or nore nitrogen atons.
In Rlerr] the aromatic noiety can al so be phenoxyphenyl. In Rerr] the
aromatic noi ety can be phenyl, naphthyl, biphenyl, quinolinyl, pyridinyl,
pyridazi nyl, pyrimdinyl. WD 95/ 32500

PCT/ US95/ 05843 2 Preferred aromatic noieties for Rl include phenyl,

napht hyl , qui nolinyl and :phenoxyphenyl. In R err], halo is preferably
chloro or fluoro. Preferably, for trihalonethyl and pol yhal oet hoxy, halo is
fluoro. ‘Representative exanples of sulfonam des of this invention are
N-net hyl - N - phenyl but anesul f onam de,

N, Nerr]-di-n-octyl-2,4-bis(2,2,2-trifluoroethoxy) benzenesulfonanlde
N,NJerr]-di-n- 5 octyl 3- trlfluoronethylbenzene sul f onam de,

N, N -di-n-octyl -2, 4-di et hoxybenzenesul fonam de, N, Nerr]-di-
octyl-4-(3-trifluoromethyl phenoxy) benzenesul fonam de,

N, N -di -n-octyl -2, 4-di chl orobenzenesul f onam de,
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N- oct adecyl -3-tri fl uoronet hyl benzenesul f onam de. One preferred sul fonam de
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n-octyl, and Rlerr] is n-octyl. An exanple of this preferred sulfonamde is
N, NJerr]-di-n-octyl-3-trfluoromnethyl benzenesul f onam de. The sul f onam des
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0 001 to 10 wt% of suifonamide. :

The invention includes compositions based on high density recording media, such as high denslty
rigid disks, ultra high density floppy disks, digital audio tape, 8 mm video tape and super VHS tape which
include a sulfonamide lubricant used as an internal or topical lubricant system to minimize wear, improve

30 overall performance, and to protect the media from damage from the reading and/or writing head of a

- disk assembly. _

The sulfonamides of this invention contain less than 60 carbons and can be represented by the
formuia R1-SO2NR2R3 ylherein R1 is an unsubstituted alkyl of up to 18 carbons, preferably of from 4-10
carbons; or an aromatic moiety of up to 12 carbons which can be substituted by halo, methyi, ethyl,

35  methoxy, ethoxy, trihalomethyl, trihalomethoxy or polyhaioethoxy. The aromatic moiety can be
substituted by up to five substituents. R and R3 are independently hydrogen, aromatic of upto 18
carbons or alkyi of up to 20 carbons, preferably methyl, octyl, dodecy! or octadecyl, with the proviso that
no more than one of Ra and Rg can be hydrogen. When R3 or Rj is an aromatic moiety, the aromatic
moiety is preferably phenyl. In R{ the aromatic moiety can contain cne or more hetero atoms within a

40  ring, preferably by one or more nitrogen atoms. in R4 the aromatic moiety can aiso be phenoxyphenyi.
In Ry the aromatic moiety can be phenyi, naphthyl, biphenyl, quinolinyl, pyridinyl, pyridazinyl, pyrimidinyi.
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subst r at esutfactanorEramples bidmowrlubrigahtdasestocks setul in the Iubncant compositions of this invention
include organic oils and greases. When the sulfonamides of the:preserit invention are used as additives
o conventional, compatible base stocks, it is preferred that the base stocks are poly alpha olefins,
30 _polygiycols, polyphenyi ethers, polyol esters or fatty acid esters. It is more preferred that the base stocks
are fatty acid esters or polyphenyl ethers such as SP4E (a polypheny! ether héving 5 pheny! rings with 4
ether linkages). Other preferred base stocks include polyol esters such as pentaerythritol tetra Cs-Cg
esters (PET) and poly alpha olefins. The iubricant compositions of this invention comprise from about 0.1
to about 100 wi% of one or more sulfonamides. When the sulfonamides of this invention are used as
35 éomponents of lubricant compositions, it is preferred that the sqlfonamides; are used in amounts greater
than about 0.5 wi%, more preferably greater tﬁan about 5 wt%. It is also preferred that the sulfonamides
of the present invention, when used as additives, are used in amoums of less than about 50 wi%,
preferably less than about 20 wt%. '
A preferred embodiment of the present invention is a magnetlc recording media comprising a
40  substrate having a particulate or thin film magnetic recording iamina thereon, the lamina comprising
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9, 0.2 ml)ﬁgﬁ&,#hgé%ﬂ,?gaﬁe (35 nmL.) were diluted with toluene (250 ni).

But anesul fo g, 0.2 nmol) was added to the toluene solution
at room t enper Zhesusionamidesof this invention an artiesiarly jusatul ae topisal dibrieants; fer thinfilmgmagnetic
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e i pgeh el S Mo 85 3 A oo, oy pm s
t ol uene2@ol metabwith BoDderi 3re applied to the substrate. The amount of pigment can vary from about 17 to
~ about 21 wt% based on total formulation weight and a preferred range of from about 17 to about 19 wt%.
" The binder is advantageously a thermosetting resin such as urethane, vinyl or a combination thereof,
~ present in an amount between about 2.5 and about 6.0-wi%, based on total formulation weight and a
- preterred range between about 3 and about 6 Wi%. '
25 The amount of sulfonamide empioyed in the particulate magnetic recording media is from 0.001 to
10 wt% of the total magnetic recording lamina. Preferably, the sulfonamide is less than 5 wt% of the
magnetic recording lamina. Preferably, the suifonamide is greater than 0.02 wt% of the magnetic
recording lamina with an internal sulfonamide lubricant.
When used as a topical lubricant for either particulate or thin film medla. the sulfonamide is
30 conveniently applied to the surface sither neat or in solution with a volatile solvent. Representative
examples of the volatile soivents for the suifonamide include aromatic hydrocarbons such as benzene,
toluene, and xylene; ethers such as diethyl ether, dimethoxyethane, dioxane, tetrahydrofuran and
diethoxyethane; halogénated hydrocarbons such as chioroform, dichloromethane and carbon
tetrachioride; aicohols such as methanol and ethanol; ketones such as methyl ethyl ketone and acetone;
35  esters such as ethyl acetate; alicyclic hydrocarbons such as cyciohexane; dimethylformamide;
dimethyisulfoxide and silicone fluids. | |
Alternatively, when used as an mternal lubncant in particulate magnetic media, the sulfonamide is
mcluded in the composition of the mixture applied to the substrate to form the recordmg lamina. This
mixture mcludes binder, pigment containing magnetic particles and a volatiie solvent together with the
40  lubricant. Representative solvents for the sulfonamide include those listed for topical uses.
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7.50 (m) ( ‘1+2 H—4 H- 5 H6),. 7. 80 (d, 4, __rreta sqer_r])

N, N[ err] - di - rhe lemiexamdbearhymiymafnznmwmb bm'pes’é\s daly and should not be construed as

N,N-Di-n m@ f 9 m)l

heat ed _at 1'§{'2H8f&ehf r%c%e?%{fimn.%rﬂbﬁ s 3 éMétﬁm%‘(?gEﬁ?(oAfgmaseg%" 20T PR 8 >8 de

sol utidn (P88 ‘ﬂQﬂsa WHin a Parr reactor. The product was isol ated by
extraction with toluene and purified by colum chromat ography using _
al um na. Calculated for [err] 469, foEXAMPEES [err]H NVR (CDCl[err]) [err]
- 0.87 (t, Pregaritidhol Qaed 10 CHerr]), 1.48 (t, 4, CHerr]), 2.47 (t,
6, CHerr]) . C )., 4.06 (m 4, OCHerr]), 6.45 (d, 1,
H5), 7.26 (Jhe ff"wnaﬁemﬂw g providedtp iiystrate propggiures:igr BEKiDg sulfonamides of this
PCT/ UB95/ @fe8ntion.5 N, N[ err]-di -n-octyl -4-(3-tri fl uor onet hyl phenoxy)
benzenesul fonam de N, N D| n octyl 4- chl or obenzenesul fonam de (83 g, 0.2
nol ) and & vy d@henoxi de (0.28 nol. 40 percent 'excess)

heat ed § ’ -
Feol ated by Mé’"’“&:@%‘ﬁ e 55%392“1""%" Hefhrits P6irly Wi B KierB |85y
usi ng al uRttaaesulionyl chigride (31g. QP melkwasadrded g the taluana dolution &t ropra temiperahikdwith
(CDCl [err kt)rm{ge IThé reldctidA wiak exdtherrhitl] After Edolinglto #6bn tdin p@ﬂu ethl trieth arﬁiﬂe ‘\)‘Mbﬂde

Sr-ltzj%a |c] a{ﬁlﬁﬁéﬂﬁg%ﬁgﬁ‘i}*?!gé’eéMFMed%‘drfﬁé’ﬁé'ég 26‘;1'3298@95! 8Yeiti on of

di - n- oct yMg§OpeThesolutian was trédtedwit activated carbah (dreo™)rand thé toliehe refrbded Th Vadliam.

added dr ogxsistedio M ot I
2. 4 di chl orobsnzerrgsm?'g?\yl il "mﬁﬁ‘éﬁ%&%ﬁz‘f? CHa). 13 (2. GHa), 180,

The (M&c Hz)nZ%@»%Fﬁzwe%@%rS £Hsl )Jr7s‘° 7188 4m8, pomatish to renove the
preC|p|t ._ "q rochl oride. T ene sol uti on was washed
with dilu ' ‘ . aRrerrr8gi8y er MySO4. The tol uene
was &fhpor at 'é-u -dlﬂ%b%l&dlomorabenmmgﬁommanm oamnbl)tvdas heated 21140°C Ifdrl:ltmdrsw th
h di

exane (1108l BoHdifiddddatin tiRbiBRofsy (@ %BQWH&#%@ afohen ©

d neut
For ] 40t 3l 1 purfed by qolmnhromesoRrapYYeIng AkTine pelmwoeczamwms 57
CH[ err] ), fodndZ5r8, M NBR (COEEES 0.87 (t, 61 CHE), 22 (. 200HA) 1.45 (t, 43CHS), 420 (1,4, CHoN),
CH err] Ny, 42((7n %66@0@7 638 (é 9r4), 7.26 (5. 1, ' H3. 7.96 01, H5).

25

3-Tr|fluoromethylbenzenesulfonyl chioride (50 g, 0.20 mol) was added to a toluene solution (500 mL)
of dl-n-octylamme {48 g, 0.2 mol) and triethylamine (35 mL, 20 percent excess). After stirring at room
temperature for 2 hours, the triethylamine hydrochloride was filtered and the toluene solution washed with
dilute HCI, dilute NaOH and H20. The product was purified by column chromatography using alumina.

30 Calculated for CagHagF3NOoS 449, found 449. TH NMR (CDCl3) 5 088 (t, 6, CHg), 1.27 (m, 20, CHyp),
1.53 (t, 4, CHp), 3.12t, 8, CHoN), 7.06 (d, 2, Ar(onho-soz)). 7.25 (1), 7.31 (8), 7.50 (m) (4, H-2, H-4, H-
5, H-6), 7.80 (d 4, meta-SOy).

N N'-Dl-n-octyl-z 4-d|chlorobenzenesulfonamlde (40.4 g, 0.09 mol) was heated at 1zo°c for 2.5 days
35  with 300 mL of a sodium ethoxide solution (0.5 mol sodium) in a Parr reactor. The product was isolated
by extraction with toluene _and purified by column chromamgraphy using alumina. Calculated for
C2gH4a7NO4S 469, found 469. TH NMR (CDCIg) & 0.87 (t, 8, CHg), 1.2 (m, 20, CHy), 1.48 (t, 4, CHp),
2.47 (t, 8, CHg), 3.20 (t, 6, CHoN), 4.06 (m, 4, OCHy), 6.45 (d, 1, H-5), 7.26 (s, 1, H-3), 7.84 (d, 1, H-6).
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3,4-Difl uorobenzenesulfonyl chl ori de (80@ 0.377 nol) was added to a
t:-ol uene (1000 nol) sol ution of di - n- octy am ne (91 g, 0.377 nol) and

trlethylam%, biohinyiRheRSRA ¢ reflixing for 1 20  hour,
t he product I SO i 1 T Dy col um
chr omat ogr aphy NN1Drg- omlnﬂﬁhmbamneﬁums@ue {&s19. Q;E MWE Upriffuoromsihyigheneside
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Nhl\FDlt n( ﬁtaua dr&d%%r%g%bﬁniﬁﬁ\ﬂﬁbﬂef\ﬁ% t&idfgrgvalﬁoéhaﬁ o ratorcng tr&%ism?h |
enat e a err r Qurs. .1 n
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purified by anmnmommawvhm@m@mm- 42?!3 ocmumeldmogzlaumgazs 46%./faunt 48%: 'H or

35 [ens] 1&@(0&%@8‘0&7& 6, hﬁf,ﬁh'zﬁ /B Gl 1.4 (¢ hEcnh r:%is gH%Nti); (7%6(3) 7.36 (d),

CHerr]), 50 (sbS 2,
CH err]), 7789(s 73%’) (3ﬂ" atpmatc) (m 4, aromatic). VO 95/ 32500
PCT/ US95/ 05

q‘ D QCT | -4

ey ~chl obenzenesul f onam de
4- Chl or obenZéete Y1 ) was added to a stirred

sol ution of t oB.deDtﬂuo(oBémemastmyl nblanch |(80§g 0377 moibwad andedo a(tdlvant (1900 Mol sahutiop of

d triethyLaibdfan a,ﬁﬁg
ﬁn N e: Ir L y -n-octyl 'g@‘ggw ?é%é’ﬁ?%ﬁg% Cal cm t %%ﬁ?ﬂgéf reéf?fgﬂ;w 9 f?ro nd
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Di-n-octylamine (60 g, 0.25 moi) was dissolved in toluené (500 mL) and Srquinolinasulfonyl chioride
25 (254, 0.11 mol) was added at room temperature. The solution was re_ﬂ’uite_d for 1 hour. After cooling, the
amine salts were removed by filtration. After dilution with water, more precipitate was formed and
removed by filtration. The toluene solution was washed with water, dried and filtered through basic
alumina. Calculated for C23H40N202S 408, found 408. GC-MS did not give a parent peak. TH NMR
(CDCI3) 5088t 3, CHg), 1.22 (s, 10, CH2) 1.48 (sb, 2, CHp), 3.42 (t, 2, CHy), 7.50 (m), 7.59{(t), 8.00
30 (d),8.22(d) 8.49 (d), 9.06 (d) (6, aromatic).

. N N'-Du-n-octyl-4»chlorobenzenesuIfonamude (20 75 g, 0.05 mol) and sodium phenate (11 8g.0.1
mol) were heated at 110°C for 48 hours in dimethyl sulfoxide (100 mL). The product was isclated by
extraction with toluene and purified by filtration through Gr 1 acid and basic alumina. Calculated for

35 CogHygoNO3S 472, found 472. TH NMR (CDClg) 5 0.87 (1, 3, CHg), 1.26 (s, 10, CHg), 2.50 (sb, 2, CHo),
3.09 (t. 2, CHy), 7.02, 7.20, 7.40 7.74 (m, 4, aromatic). = |



2- Napt hal enesul fonyl chloride (25 g, 0.11 nol) was added as a solid to a
t ol uene (Mgﬁﬁzfoosol ution of di-n-octylamne (26.52 g, 0.11PCHUSISHSEH3" .
triethylamne (15.0 g, 0.15 nol). After @&efluxing for 0.5 hours, 10 the
product was isolated by extraction, then dried over MgSJ err]. After
removal of the toluene, the product was diluted wth hexane and filtered
t hr ough hiNhdizn-¢ctvi-d=chidrobenzenssuifonamidel H NI\/R 8 0.86 (t,- 6, CH3) 1.22 (S
20, CHerr] )4»Cli’lor?o%n£e$\estﬁlonﬂ'@(21 Pg, j071 rfrél &Hts %r {rr}ed leu@tQ\ of toll ? g 366%
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381, fourePsH ' e #¢ [err] 0.86 (t, 6, CHerr]), 1.24 (s,
20, CH2), 124&p¢1alénesﬁll‘dﬁyl chlaﬂdﬁQZiQDﬂmOWMdehas zsdﬂtémolﬁne Qb@lﬁﬁidoﬁ)lon7 90

(24 f ga of % defjamie126.524, Hf o o e (803 38 e Afge ool ey
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361. [er L) [err] 0.90 (t, 6, CHerr]), 0.93 (t, 3,

CH err]) bi=dby e’ 1 45 (s, 2, CHerr]), 1.56 (m 4, (
CHerr]), 1Bert§zen¢ﬁulf9nyl cm;de (17.639 0(1tmol)vas mwm thier(et(1004mL)@nl added )!mpmse
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hour 30 witreldsld andoagueas |sodhm hydeoxide (Pesreuint). Afterﬂﬁﬁr@w&d/lgsm aﬁouﬁd&wﬂﬁ Af ter
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sul fate, 12HE 2 Ciah d-4848; 4, CH) 309 (5.14. GHp) B 4%t aromptick 280 (.2 yosatig.r i ed in
hex anq 'orve5- 9 g of product. Melting point 57-60C. _
Cal clil at etFFor et weo—roumd 326. 1H NMR (CDCl[err]) [err] 0.88 (t, 3,
CHerr]), 1Dlmyl(rdne (23,1 @l?mot)]a):d tridthylamites (1029, i) mol) wire diutédwithabluend {250H)

7.49-7. 84y d)(d?ih then bitaRéBullonyiFhioride (15.6 g, 0.2 mol) if olusne go n&) was s added dropwise to he,

N, N[err] - octyl - pent af [ uor obenZenesul T onam

0. 094 noiwingsaiktion. Mer.sneam'm m@mplge.mmmlswmwwmn gene
(200 nL)Kuﬁlohrtapbérumsabmem?BMhi OCyldulatedl fér G 08 g NA»S®B61 oltBe101H NMRS added
48 (
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(m. 2, CHp). 289 (t, 2, CHp), 3.15 1 4, CH).

Benzenesulfonyl chlorlde (353 g. 2 mol) was added dropmse to a toluene (2000 mL) solution of
dodecyiamine (371 g, 2 mol) and tnethylamme (203 g, 2 mol) with ice bath coollng Dunng the one hour
30 addition period, the temperature increased to about 40°C. After filtratton of the tnethylamme
hydrochioride, the toluene solution was washed with dilute HCI, ‘dilute NaOH and water. After drymg over

magnesium sulfate the toluene was removed in vacuo and the preclpltate slurried in hexane and filtered
to give 539 g of product. Melting point 57-60°C. Calculated for C-| gHgoNO2S 3286, found 326. 1H NMR

(CDCI3_) 50.88 (t, 3, CH3). 1.24 (d, 18, CHy), 1.45 (s, 2, CHp), 4.66 (sb, 1, NH), 7.49-7.84 (m, 5, arom. ).
Di-n-octylamine (22.7 g, 0.094 moi) and triethylamine {10.1 g, 0.094 moi) were diluted with toluene

(200 mL). Pentafiuorobenzenesulfonyi chioride (25 g, 0.094 mol) was added dropwise to the amine

solution at room temperature. After the addition was complete, the triethylamine hydrochloride was




WD 95/ 32500
PCT/ Ws954 05845 P2 t ered and the tol uene sol ution washed wi tHFURSO§0E43
Na2CO3. dilute HCl and water. After drying over magnesiumsulfate, the
- toluene was renoved in vacuo and the product recrystallized from hexane.
Mel ting poi nt@%errl!' Cal cul ated for &err! 471, found 471. [errle NVR
(cDCl [err])fite e tpjuenp solition washed with gigteNA2CO3. délylp HCI and water. sAftef grying over
&'l[Dg&r] )I gmadneélhm sﬁlfatﬁr[ﬁ@dhieh) wabremoved in vacuo and _Ighe product recrystallized from hexane. | '
ecy r as
descri bed fg?'{"ﬁdgeg#ﬁ%zg#g@%ﬁ@ﬁ%“ﬁﬁ 5%?’? I}'}]h&ﬁglﬁﬁfﬁi err | %’@3?&? é@
[err] 394, ﬁUz)nUG‘BGMZ (Pléz)r]:H(Nl\ﬁIQ @ldmn?‘e(ﬁlﬁ}FHﬁ)err] 0.84 (t, 3, CHerr]),
1.21 (s, . .98 (s, 2, CH2), 4.72 (sb, 1,
NH), 7. 25 . ) 7 Al BIUYS ri f | uor onret hyl benzenesul f onam de
10 Thi s 'Uﬂa’qnnmumdms pppapdiasadtsaibenibs{deéyb*.rénienesulfonamnde Melting point 65-68°C.
N- decyl ben 1 t I
Found 477, paciHd LR 6Eaas 04 hunBadh Rigmp(COGTS B £ B 21 . 3f .
CH err]), 11.48(d(2 CHp) 2@31[(%&%2) 4372U§b (sNHR7.28q (Bw #]aromy. 5 (sb, 1, NH),
7.28-8.16 (m. 4 EXA LE 1 Prearatlon of Lubricated Magnetlc Tape
and Test i ng=—Fprey : o oreeeobal t - ni ckel nmetal evaporated
magnet i kD t ape This wnbound wasl bmarglaals descnbéd foeN-lecylberzenesalfanamidp.c Melimg poind 83+:85°CGn

5 A s MR B o o .11

N, N - di - n- o648/48- z;cmzuamm 8%-&4\5&@&1& ¥Hh#i288.16' (mub grogr)) | N, N[err] di -
octyl - 3- tr| f 1 uor omet hyl benzenesul f onanmi de (" Lube 4"), :
N, Nferr]-di-n-octyl-2,4-(2,2,2-trifl uoroethoxy)- benzenesulfonam de ("Lube

5") or N, NExiMm.-E)nt )Hmﬁhr(t&ntdflﬁbmmuﬂhmmu)'ehmgml f onam de 20

S Toved St b dryTbbecEopblicisRig tanaa naplolf g BSmints fbrdef i ik mfipide
havi ng an d/tpesepst saiutionkefd:N'-di- mome-naamgenersmtmrﬁdeoumgﬁm N'edi-nfontyl- The
| ubri cat ed genRpesubramidedLubssy, W'Hﬁd-&&iﬁ-k%ﬂﬂ&r@ﬁﬁﬂéﬂeﬁuiﬁﬁaﬁﬁTMu& F9 AN Y a

frictionometer (Custom Scientific | AstTunents to_obtain coeff|C|ents
of fricti orPeWhds ﬂgp&qrgethygbegwlqu;m\dgmgbqﬂ VA\\E{EE‘W'GMZ zz‘"‘"@ﬂ@?‘f‘?"ll ent of
Fri cti on: Naaazenesuifonamid®.(2obel5") or N,N'-di-n-octyl@-(3-Hifidoromethylphenoxy) bentbn@suiidhamide

0.09 20  ("Lube 6" in methyi ethyl ketane ("MEK"). The tape is then removed and aliowed to dry so that the MEK

evaporates to leave a film of lubricant having an average thickness in the range from 5-20 angstrdm.
The lubricated tapes are then tested using the procedure of ASTM D-3028 using a frictionometer
(Custom Scientific Instruments, Inc.) to obtain coefficients of friction. The data is shown in Table I.
TABLE | '

Lube Coefficient of Friction

None 0.35

0.13

0.08

0.09

0.08

0.26

0.14

R [ |~ W I j=

25
EXAMPLE 2: Preparation of Lubricated Magnetic Hard Disks and Testing Thereof
Unlubricated carbon overcoat and nickel phosphorous 3.75 inch (9.5 cm) magnetic hard disks (also
réferred to as "rigid disks") (Elixir Products, Fremont, California) are cieaned for 10 minutes in hexane
using an ultrasonic bath and next dried in a cl'ean air hood (Class 100) for at least one hour. The disks
30 arethen submerged in a 5 inch x 8 inch x 6 inch stainiess steel container containing 0.1 wt% solution of
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Pr epar atloWQ)?5’:f_2§Q9r| cated Magnetic Hard Di sks and Testing THRCEAS$9S/05843

Unl ubri cated carbon overcoat and ni ckel 8hosphorous 3.75 inch (9.5 cm
magnetic hard disks (also referred to as "rigid disks") (Elixir Products,
Frenmont, California) are cleaned for 10 m nutes in hexane using an
ultrasonic mesrz 3.rod 4 inchekangfar éee minutes. cThe aolutionris therodtaiféd feomsthd Edhtairfen at a’ateloeast
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air hood f lubricated magpetic haldgisks are tested to mﬂ@rhmwwmmmémmmmwmgm

filmthi cCKR@&sin @,eLubes on the carbon overcoat magnetic hard 5  disks
is 5-20 angstrom and Is 5-20 gﬁstr errl mon the nickel phosphorus magnetic
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two-rail afinishoftherairibaaring surtage ABSH agambenof {INS+1 micrairgh, a mgofeztomz migraingh, an
Technol ogi ggge bibﬁU bf‘ﬂm ‘?md’réh'ldh rﬁlﬁnﬂﬁrﬁ 85300 (Sér6iMEN m&dmuih) nd cflatks BRd écrﬁblgf‘?tb Wfd%r al

m croi nch fini air arin surface. a ca .

mi croi nch, ! Q"P%"E‘W'th angeqclipsq_cgc 8&'9?6“’”3@%3‘%9%965@1"% leppthy H‘W

m ni mum t owéd Gestsystem mezasuresithe StENG and dyramiciiction betweer thé migraticueard\disicandtsian. O. 3‘
mi croi peh mes %&;ﬁﬁye;ggnécmodeaggsﬁo& B&npuilerfag&maw Ehﬁéi%shysoﬁ\g

m croi nch Iengt wear te system neasures the static an yam’c
friction béameengratedds calleptaciand stared oy H‘P@R"‘B!ﬂ%f Suringhe testpthe luipiater magnstic hard: est

syfst emis giskataribaded :Hihlmahéﬁ%aﬂﬁélflﬁy&@ﬁ afFEpUPSIRA that thb s&ﬁﬁ?ﬁh&ﬂ &¥'thd disk is 3.4
The test, IRk P TFLEP 18 el fiflancd o1 R oold Bk Baded P o6 PRUBINS Tr
test syst egramieacsipach AtG6N9 I‘Dl'h.ettte slider isssuspended quel te dislydusfio thadiow ohair betwedn thex
104 i Wesshaﬁ'rranml&sﬁ sditacs B b tédl, ek Ipsdd isl periodiGi sibwrr Untilthd Biiadt tblickes! 04
- cmper m néjowe) After evefy 530 cycles, the coefficient of friction is measured and recorded at 5 rpm. The

coefficient of stiction (the force required to start the disk) is measured during the first 30 millisecond of

each cycle. The results of the testing are reported below in Tables If through V.- In the Tables, the -

column termed "Contact Start-Stop Cycles” shows the number of times the disk is started and stopped at
25  which time coefficient of friction and stiction are measured. In the Tables, phrase "Coef. Fric.” means

coefficient of friction and the phrase "Coef. Stic.” means coefficient of stiction.
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it can be seen from the results shown in Tables Il through V that the sulfonamides of this invention
5 provide lubricity to magnetic hard disks when applied to the surface of the disks.

10

Other embodiments of the invention will be apparent to the skilled in the art from a consideration of
this specification or practice of the invention disclosed herein. it is intended that the specification and
example be considered as exemplary only, with the true scope and spirit of the invention being indicated
by the following claims.
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20 trifl uorlodhowgnetio mearEing Tadivg Al wherein the omatc oty

N, N[ err ]15 di pRerRsyprény’ phenyl hammwrwrhw ymatippepytify, pyrdadieyl ohpyRfnidinyl. - di - n-
octyl -2, 4-di et hoxybenzenesul f onam de,

N, N[ er r] d' - L%% %g.%%ﬁ}#rﬁﬂghﬁgﬁh Wé]ﬁpxel ﬁ@%‘fﬁ?ﬁﬁzﬁu@m aromatic
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n-octyl - 8- qU| nol i nesul f onam de,
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20 trifluoroethoxy) benzenesulfonamide, N,N" -di-n-octyl-a-mﬂuoromethylbenzenesulfonamudb ‘N N'-dl-n-
octyl-2.4-diethoxybenzenesulfonamide, N.N"di-n-octyl-4-(3-trifiuoromethyiphenoxy) benzenesuifonamide,
N.N'-di-ri-octyl-2.4-dichlorobenzenésulfonamide, N.N'-di-n-octyl-3.4-diﬂuorobenzenesulfonamide. N.N'-di-
' n-dctyl-a-quinolinesulfbnaﬁlide, N.N'-di-n-octyl-4-phenoxybenzenesulfdnamide. N-N'-di-n-octyl-4-
| chlorobenzenesulfonamlde, N,N'-di-n-octyl-2-napthalenesulfonamide, N,N'-di-n-octyibenzenesuifonamide,
25 N N'-dl-n-octylbutanesulfonamude. N N'-di-n-octyl-pentafiuorobenzenesulfonamide, N-dodecyl-3-
_ tnﬂuoromemylbenzenesulfonam:de or N-octadecyl~3-mﬂuoromethylbenzenesulfonamnde

7. The magnetic recording medium of Claim 1 wherein the magnetic recording lamina is particulate.
8. The magnetic reéording medium of Claim 1 wherein the magnetic recording lamina is thin film.

9.  The magnetic recording medium of Claim 1 wherein the magnetic recording medium is a metal
30 evaported tape. '

10. A process useful for lubricating a magnetic recording medium, comprising applying at least one
suifonamide to a surtace of the magnetic recording medium to provide a suifonamide film having an
average thickness of 1 to 1000 angstrdms on the surface, wherein at least one sulfonamide contains up to
60 carbon atoms and is of formula R1-SOaNRoR3, wherein Ry is an unsubstituted alkyl of up to 18
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hydr.ogen, an aromatlc nol €ty of up to 18 carbons or al kyI of up to 20
carbons with the proviso that. no nore than one of R2 or can. be hydrogen.

5 11. The ThaRiecess of Gaim10 wherein theaemmats maletyof Rz aad Bys ghTOBCReT R Kyl

of fr &N 4naphthi)bipieniaOduinoliny) gyridingll pyridszimgll drpyrisidingl.ndependent | y net hyl, octyl,
dodecyl, or octadecyl. 12. The process of C ai m 10 wherein the aromatic
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phenoxy pﬂrewymoxmmw 10  naphthyl, biphenyl, quinolinyl, pyridinyl,

pyridazinyl or pyrim d| nyl. 14. The process of CI aim 10 V\/nerel n the

angg; ic ) ma5.eThe prdcesdof Ordim cﬁﬁghé‘relﬁ Baéust one'saNdnamide is mgc:dﬁe}iﬁd\féngﬂlgonamﬂebNé de
P N oty ey BEpds BT Re. Nar o Eocl B0 BB ien s fnamice:
NN - dI5 - wwn@w&sﬂlﬂwgmwmqnmmmw -eractyha 4iethondenadaesulidhamide,

N, N- di - n- Q@.ilrr-cinyl hﬂuwﬁmy mw)%&%ﬁ&hﬁ&aﬁmg%m-mu-
"N, N[ err]-di.-n-o ;%}/:l - 24-di et hox %’benzenesul onam

N, N[ er r ] - @iphiqroken P§lﬂf9'(3§“qer NNBimse-#d o P@Mﬁ“%ﬁ%’@sﬂ”‘ﬁ‘m _
N, N[ er r ] - qliinoiineacifopamide, N, N'ﬁ-MMW&Mu@N-N‘-dn—n—ch+ '
N N-di - - Qfdriensbngsuttbriahit] A NCAHSIG R hdptiabS fonabidel G.N-dindictybeehetlidhamide,
20 N.N'-di-n-octylbutanesuifonamide, N,N'™-di-n-octyl-pentafiuorobenzenesulfonamide, N-dodecyi-3-
trifiuoromethyibenzenesulfonamide or N-octadecy!-3-trifiucromethylbenzenesuifonamide. -

16. A process useful for lubncatmg a magnetic recordmg medla. compnslng moorporatmg atleast one
sulfonamide into a particulate magnetic recording lamina dunng preparatlon of the magnenc recordmg
media so that the particulate magnenc recording lamina contains 0. 001 to 10 wi% of sulfonamude. wherein

25  atleast one sulfonamide contains up to 60 carbon atoms and i is of formula Ry -SOZNR2R3, wherein Ry is
unsubsntuted alkyl of up to 18 carbons or an aromatic moiety of up to 12 carbons which can be
substituted by halo, methyi, ethyl, methoxy, ethoxy, trinalomethyl, trihalomethoxy, or polyhalosthoxy and
Ro and Rg are independently hydrogen, an aromatic moiety of up to 18 carbans or atkyl of up to 20
carbons with the proviso that no more than one of Ro or Rg can be hydrogen.

30 17. The process of Claim 16 wherein R1 is an unsubstituted alkyl of upto4d carbons. and Rz and Ry
are independently methyl, octyl or dodscyl

18 The process of Claim 16 wherein the aromatic molety of Ro and R3 can contain one or more
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one sul fonag;icﬂ(;le i ntho particul ate magnetic recording lam na during
preparation it s ﬁﬁygneti c.recording nedia so that the particul ate
magneti & recording | amina contains 0.001 to 10 wt % of sul fonani de, wherein
25 at least one sul fonam de contains up to 60 cari’=1‘313~&1w0nfj
formula Rlerr] [err] wherein R err] is an unsubstituted al kyl of up 18
carbons or an aromatic noiety of up to 12 carbons vvhumufm,’m ituted
by hal o, nethyl, ethyl, methoxy, ethoxy, trihal ometh : " HMy or
pol yhal oethoxy and Rlerr] and Rlerr] are independently hydrogén, san=
aromatic noiety of up to 18 carbons or alkyl of up to 20 carbons with the
provi so that no nore than one of R2 or R3 can be hydrogen. 30 17. The
process of Claim 16 wherein R err] is an unsubstituted alkyl of up to 4
carbons, and Rlerr] and R err] are independently nmethyl, octyl or dodecyl.
18. The process of Caim16 wherein the aromatic noiety of R2 and R3 can
contain one or nore nitrogen atons within a ring. WO 95/ 32500

PCT/ US95/ 05843 15 19. The process of Claim1 6wherein the aromatic noiety
of R2 and R3 is phenoxyphenyl, phenyl, naphthyl, biphenyl, quinolinyl,
pyridinyl, pyridazinyl or pyrimdinyl. 20. The process of Caim 16 wherein
the aromatic nmoiety of R2 and R3 is phenyl, naphthyl, quinolinyl or
phenoxyphenyl. 5



