- 1 - HYDROCARBON FLU DS W TH | MPROVED POUR PO NT FI ELD OF THE | NVENTI ON
[ 001] The present invention relates to hydrocarbon fluids that typically
requi re pwonrogaiimtszdepr essants to achi eve desired | ow t @eCpaAISat08/0@9057
properties. Mire particularly, the invention relates to inproving the pour
poi nt of hydrocarbon fluids by use of certain salicylic acid derivatives.
In addition, the present invention relates to hydrocarbon base oil
conpositions base oil. BACKGROUND OF THE | NVENTI ON 10021As is well known,
hydr ocar bon fl ujd uch a dr oi sanerized ar isodewaxed waxes, often
require the add :39: 74 e SR A § RFOUR ECEN t he pour
point of the fluid to a desirable |level. Such additives are known as pour
poi nt depressants. O ls of |ow pour point, be they notor oils, hydraulic
fluids, gpELD OF TREINWENTIONNSM ssion fluids or the like, are
especially desirable Tor use where | ow tenperatures are encountered.
[ 003] Typi cal pour point depressants include polynethacryl ate esters,
al kyl ated funmarate or maleate vinyl acetate copol ymers, and.styrene nal eate
Huidshg

copol yrmer 001§ec alRepresetdnyeition 5Flates de by dracasban hiwasalBul ar wei ght
copolyners, they may.affe Vi S |t filyj t i are
added, anEFqPH&ﬁ/ %J%)éﬁe%erp%%ﬁfégfs tgo%ga?f\%eo%eg?r%fi lé{éuetgﬁ}ptes)%w_ﬁ% gltb@tgptﬁés@éf ul ,
ther ef or epfdrg yaﬁv&lmy,r thRGh PéntSISPFASRERS Fm Fatin%r'{lﬁe por poighofrol ecul ar

wei ght co-polynmers. =2- SUMVARY OF THE | NVENTI 10041 It has now been

di scover ehydroehrtioneflwiddiblyi wse aff ceadality balimiliccadid derivativesainl additms the
represented by Fornula | where RL = H or Cl2 to C22 linear, al kyl group;
R2 = H orpresertainventon telazs te hydoosarben bags o sampositignshase od12 to 22

al kyl group or linear Cl2 to C22 :

vawaw v O WA

BACKGROUND OF THE INVENTION

[002]) Asis well known, hydrocarbon fluids, such as hydroisomerized or
isodewaxed waxes, often require the addition of a small amount of an additive to
lower the pour point of the fluid to a desirable level. Such additives are known as
pour point depressants. Oils of low pour point, be they motor oils, hydraulic
fluids, gear oils, automatic transmission fluids or the like, are especially

desirable for use where low temperatures are encountered.

[003] Typical pour point depressants include polymethacrylate esters,
alkylated fumarate or maleate vinyl acetate copolymers, and styrene maleate co-
polymers. Because these pour point depressants are high molecular weight co-
polymers, they may affect the viscosity of fluids to which they are added, and
they may shear under conditions of use. It would be useful, therefore, to have

pour point depressants that are not high molecular weight co-polymers.



carbonyl group, significantly reduces the pour point of a hydrocarbon base
oil especially Goup IIl base oils. [5] Thus, in one enbodi nent of the

i nvent i orwotzh@vm4i53 provi ded a nmethod for | owering the pouUSp@sionsst a

hydr ocar bon base oil by adding to the oil an effective anount of an
additive of Formula 1. [6] In another_enbodi ment of the invention, there
is provided a lubricating conposition conprising a nmajor anount of a

hydr ocarbon base oil and a m nor but effective pour point depressing anount

of an addiS R LS I a, |, a particularly preferred enbodi nent of
t he above2re¥y B # conposition, the base oil preferably
conprises a Goup IIl base oil and nore preferably a GIL Goup IIl oil. -

3 - 1008] & her enbodi nents will becone apparent fromthe detail ed

descri pti poo4]hatit has hewsbedpEdidt dipe PHHERhEAE N oo Ta ey | SAVICHTiL @idsd The
pour point depressant additive of the invention conprises salicylic acid
deri vat i vestersapepesenteddbybljoffoulall a | where R1 = Hor Cl12 to C22
|l i near al kyl group; R2 = Hor linear Cl2 to C22 carbonyl group; and R3 =
linear Cl2 to C22 linear alkyl group or Cl2 to C22 carbonyl group, to a

Goup Il base oil signif ly lowers the pour point of the oil. Indeed,
such salicylic acid derivdtives significantly | ower the pour point of base
oils conprising Goup Il

base oils and especially GIL Goup Il base oils.
- ormps, preferably each is a linear C al kyl
e carbonyl groups, preferably each is a C18

[010] When R1 and R3 are
group. 1011]Wien R2 and
car bonyl group.

Rs

where R = H or C; to Cy; linear alkyl group; Ry = H or linear C; to C,,
carbonyl group; and R3 = linear C;, to C,, alkyl group or linear C;, to Cy,

carbonyl group, significantly reduces the pour point of a hydrocarbon base oil

especially Group III base oils.

[005] Thus, in one embodiment of the invention, there is provided a method
for lowering the pour point of a hydrocarbon base oil by adding to the oil an

effective amount of an additive of Formula 1.

[006] In another embodiment of the invention, there is provided a lubricating
composition comprising a major amount of a hydrocarbon base oil and a minor

but effective pour point depressing amount of an additive of Formula 1.

[007] In a particularly preferred embodiment of the above method and
lubrication oil composition, the base oil preferably comprises a Group III base

oil and more preferably a GTL Group III oil.



- 4 - (a) R1 = Hand R2 and R3 = Cl12 to C22 carbonyl, preferably C17
carbonyl; (b) RlL = C12 to C22 al kyl, preferably C18 al kyl and R2 and R3 =

Cl2 to C2xocawdmamysk, preferably C18 carbonyl; (c) PRI/US26@8/00®5T18
al kyl, preferably C18 alkyl, R2 = 1 and R3 = C8 to C18 carbonyl, especially
C17 carbonyl; (d) RL and R3 = C8 40 C18 al kyl, preferably C18 al kyl

and R2 = H 10131The salicylic acid derivatives are prepared by well known
nmet hods. For exanple, salicylic acid is acylated by the Friedel-Crafts

type react] of .gn aci.d chlorid such as_stearoyl .chlarid wi th.

sl Tyt 10l qlion Ehnsindiienls §fn nEtiime anpBiePEFdfe iEAdRYEE uedirtion
the salic af.t(foﬁ(?\.'zvg may be al kyl ated by reaction with an al kyl chlori de,
such as stearyl chloride, in the presence of alum numchloride catalyst.
The acyl ated or al kylated salicylic acid nay then by esterified by reaction
wi th an appropriate al cohol .@g)tionall , the lPQhﬁ olic group may be

esterifi eDHBAHEBDESCRIBTION QIchBd INVENTHAN The pour point depressant

additives of the invention have been found to be particularly effective in
| owering the pour point of Goup Ill base stocks and base oils, especially

hydr oi so lied i Lyl 0l i ! I SG < ch wax
derived b sd sto %bgﬁﬂ?@ggg%ﬁ%gﬂ’?éﬁj ?l%‘l?gl é@h eq'[qli%ﬁidigc@sjﬁ %ﬁsa{!{}c&ﬁmﬁ t he
Ameri can BedrRrRapvES fdprbstiRed 8§ RThARA Tshed a classification system for
base oils (APl Publication 15097 wwww. APl.org). Goup Ill oils are one of
the five categories established by the API. The properties of all five
categories are shown in Table 1. WD 2009/ 014752PCT/ US2008/ 009057 - 5 -
Table | Saturates Sul furC@AQResity | ndex Goup |

OR,

R3

where R1 =H or Cy; to Cy; linear alkyl group; Ry = H or linear C,; to Cy,
carbonyl group; and R3 = linear C,, to C,; linear alkyl group or C;, to Cy,

carbonyl group, to a Group III base oil significantly lowers the pour point of the
oil. Indeed, such salicylic acid derivatives significantly lower the pour point of

base oils comprising Group III base oils and especially GTL Group III base oils.

[010] When R and Rj are alkyl groups, preferably each is a linear C alkyl

group.

[011] When Ry and R3 are carbonyl groups, preferably each is a C,g carbonyl

group.

[012] Typical examples of compositions of the invention are those of Formula

I where:



<90 wt % and/or >0.03 wt% and > 80 and < 120 G oup Il > 90 and <0.3 wt % and

> 80 and < 120 Goup IIl > 90 and <0.3 m% and > 120 G oup |V
Pol yal phawbebiwm4(5SPAO) G oup V All other base oil stockeCmaiS2e0sobeeded in
Goup I, I'l, Il'l or IV [16] As used herein, the termbase stock refers to

a single oil secured froma single cru_df_source and subjected to a single
processi ng schene and neeting a particular specification. The term base oil
refers to oils prepared from at Ieast one base stock. [17] In one

enbodi nent of e nv th pro i ded, a nmeth | owering the
pour point of &hidro oi’g'f“b‘gﬂ%%{gg an @.%ﬂrPWﬂ?Bﬁgram Cddnprising a
Goup Il oil Fnd preferably a GIL Group [11 oil, by adding to the oil an
ef fecti veCHPOMIE of a pour poi nt depressant additive of the invention. The

\?\n'rrﬂjml;)eor ntPﬁe ranRthEt):f anb 1595%3&{;\?5}6}? leé{%ltkg’ EQ&WQ 3l gebreﬂalr)a/tbl y
about 0. 1C ce/x‘bBHyla ?é}fterag’lidm%(éfﬁgﬁ d on the wei ght of fthe base oi . [18]

GTL base ot s are rive terials, a description of which
mor e synt hesi s Tetor i Gt AR EAEEERLS, S8 kyR G 0L AR S RS
degr adat i es from gaseous carbon-contai ni ng
conpound_s?%?gﬂjggl%‘%a&ﬁ}f@7&8&2@&i als are derived from synthesis gas
such as int he((ﬁ' Rﬁhﬁ{dﬁg Qpég’po &18 AIkyl, preferably C1g alkyl and Ry = H.

[013]  The salicylic acid derivatives are prepared by well known methods. For
example, salicylic acid is acylated by the Friedel-Crafts type reaction of an acid
chloride, such as stearoyl chloride, with salicylic acid in the presence of
aluminum chloride catalyst. Similarly, the salicylic acid may be alkylated by
reaction with an alkyl chloride, such as stearyl chloride, in the presence of
aluminum chloride catalyst. The acylated or alkylated salicylic acid may then by
esterified by reaction with an appropriate alcohol. Optionally, the phenolic group

may be esterified using an acid or acid chloride.

[014]  The pour point depressant additives of the invention have been found to
be particularly effective in lowering the pour point of Group III base stocks and
base oils, especially hydroisomerized or isodewaxed Group III oils including

Fischer-Tropsch wax derived base stocks and base oils (GTL oils).

[015]  As is well known, the American Petroleum Institute has established a
classification system for base oils (API Publication 1509, www.API.org). Group
I1I oils are one of the five categories established by the API. The properties of all

five categories are shown in Table 1.



- 6 - synthesis process wherein a synthesis gas conprising a m xture of H2
and COis catalytically converted into hydrocarbons, usually waxy

hydr ocar bwo=po%hats2zare generally converted to | ower boi PCmgSewissnioat s by
hydr oi someri zati on and/ or dewaxi ng. These processes are well known in the
art. 10201GTL base stock(s) derived from GIL materials, especially,

hydr oi soneri zed/ i sodewaxed F-T materi al derived base stock(s), and other
hydr oi someri zed/ i sodewaxed wax derived base stock(s) are characterized
typically as having kinematic vi scosi_lti ?s at 100C of fromabout 2 mMm2/s to
about 50 mm2/s, preferably from about ai?‘r"rhﬂ/s to about 50 m2/s, nore

pr ef er ably fromabout—3: 30 {IRE S as FX (L a GIL
base stogk derived by the isogeMx? ng g]f F-T vl\l/ax, whi ch ﬁggédasﬁ ﬁﬁg%ti C
viscosity of epeup If rom akay wid shd/ofme/s 0283 Wollamnd| a v8gaadi< Y20 ndex of
about 13D or greater. Reference herein to Kinematic viscosity refers tlo a

measur enent n@elrubll ASTM et ) &ddt5. [(02K @Flwtdaaadst pcks8@addkas20 oi|l s

derived from GTlL materials especially lhydroisonerized/isodewaxed E-T

mat eri al | der iGregpdike sfock(2)90 andi ot Her - drei%eendri red/ i sddfiaxed
wax- der i ped—hase—stock{s)-—suchas-wasxhygrotsoreratesrsodewaxates;—whi ch
can be uped OHH;éfvstocﬁjo&Sﬂ'Bb%‘aﬁﬁﬁg?Ami s invention are further

char act erizeg=ypicarty ' ] a I} S 0N Py -1 W
preferably ag%mﬁ%-YOC off #‘%%‘?*B%Sr% (Q%B’rcgg g?gﬁf@Hgﬁgﬁﬁ}@f CIer ower, gtill
nore preferably about -20C or Tower, and under sonme conditions may have
advant ageous pour points of about -25C or lower, with useful pour points of
about -30@16) abdsitisediéeart, theterm bade steclescfarsyto asiaglevihsecuteddroma st ep
may be practiced to achieve the desired pour point. References herein to
pour poi n$inglef @nde somsgandesibiectad seasingdsproesingrrghemeiangrmgetingrat ed
versions. -. 7, - 22] The L, basg stack der.ived fr GIL terials,
espect ai | BatighiaspbTierg et TESIERARAR BT FoIrn 0 18 PaRP O Boaa e ock( o
and ot her hyfgrQi §90€ri zed/ i sodewaxed wax-derived base stock(s) which are
base stocﬁ conponent’s which can be used in this invention are al so

characterized typically as having viscosity indices of 80 or greater,

preferabli/ 100 or greater, and nore preferably 120 or greater.
Addi ti onal0ly] i dAnewetembodimerntofithe inventiancthsre is provysdadja medleed 6r t hese

T
20 by S SIL gt STTigRp i gy o

her ei n t OpiY iafi @Pfctive lafttrint loffaepour oA pressantladifitive of the BventioadThti on,
the GIL base stock(s) are typically highly paraffinic (>90% saturates), and

may cont aimomixoithesadditiveabthecinypatiern Added tnidherhase iotlygdnspaldyaffill e inn
conmbinatigon with non-cyclic isgparaffipns. The ratio_of the naphthenic
(i.e., cy daag%p? aﬁ«yutébﬁéémt O STOH S B Mot QR e{rab o - | B Yoot a yst
and t empeyalpe o8GR o BULINEH Tl iR (R Baikofind base of I's typically have
very | ow sultur anhd nitrogen content, genérally containing | ess than about
10 ppm and nore typically |less than about 5 ppm of each of these el ements.
The sul fur and nitrogen content of GIL base stock and base oil obtained by
t he hydr oj0d8jrer iGRL ibas¢ ofle desvdgrined fifonk Gl Inatatenials, a depriptadd ¢f Wwhichhvax i s
essentially nil. [24] In a preferred enbodi nent, the GIL base stock(s)
conpri sesft ‘finic materials that consist predom nantly of non-cyclic

i soparaffins and only m nor anounts of cycloparaffins. These GIL base
stock(s) typically conprise paraffinic materials that consist of greater
than 60 V{‘OO@P()“GYE'rh&teHﬁRp&}E%ﬁﬂeﬁﬁls 8N SealbtYingd 834 Bhe bP%br%@yMl%sis, _
non-cyclic 1 soparaffins, preferably greater than 8 - 8 - w%non-cyclic

i sopar af f¢ombination, pardfermbtign greastngerbar) afd/omtdégradationddéconssapavaf f i ns
and nost preferably greater than 95 wt % non-cyclic_isoparaffins.

1025] Us ef RIOCBHEH SKim iggsroust cagron{sapriring qompounkls  Pesferabdy.i the ¢ 'be

i sodewaxed F-.T. nmaterial rived base stock(s). .and..wax-derived
oo on dp{eribl BedesledEh SRR edt S50 Rin RETI IR Fop¥SH P )
i soner at es/ i sodewaxates, are recited in U S. Pat. Nos. 6, 080, 301;
6, 090, 989, and 6, 165, 949 for exanpl e.




[0261 The term GIL base oil/base stock and/or wax isonerate base oil/base
stock as used herein and in the clainms is to be understood as enbracing

i ndi vi duaWvofzn@atiesas of GIL base stock/base oil or wax PESOMS2@ESAIWETe
stock/ base oil as recovered in the production process, mxtures of two or
more GIL base stocks. 10271GIL base stqek(s), isonerized or isodewaxed
wax-derived base stock(s), have a beneficial kinematic viscosity advantage
over conventional Goup Il and Goup IIl base stocks and base oils, and so

b dvant |y .used wth the instant i ti S L b
Ctacks aneHAG BrLSR ihekeiba Srfhests ETerPPHERact MIRHH T Ho YRGS /oo
t bout - 50 mmR/ .10QC, . wh b ' ' G |1
base o | scria Rl SRrHErad i pdederbPEs iy FRapURRoSRREr ahl 000, and
| . HPTY SIS 00C, anc
To Moy s S BRRcoler APRFIoH o RRg ARGtk LY ABIOIA PRIl ooks.

and base @éwaxingOThaseeprocesdedare™edl kndh ¢lthe axemat i ¢ vi scosity range of
Goup Il and Goup Il base stocks and base oils, in conbination with the

i nstant invention can provide additional beneficial advantages in

formul ati ubr i t co itions., .- 9 - 28]. A preferred GI liquid
hydr ocar bﬂﬁ‘ﬁomﬁiﬁt ash S{@?‘Zﬂéleéﬁ’ﬁﬂrﬁrgmr@rrbd{"aﬁhaﬂﬁ’@Sﬂ%?]&éar bon conponents
in which f: i g, S C of net hyl
nyclr ogens Y aPOnEtieeiBIARGRA Py B RS Vask SEodhEl Rl B

per cent agRy@bisoRtetiZednigdodBW yd EWax (R RR O D40 stk iré @Haragferiete car bons
renoved froman end group or branch (CH2 > 4), aré such that: (a)

Bl - 0. 5( Sﬁp?&)ly%ﬁiaﬁﬂg k(r@rnﬂic*gisgéﬁi\?ﬁ? lal,>1(40°(3<65 fidtn ABGSUY Rfn2Kab sai d

l'iquid rocarbon conposition as a whole. Preferably Bl > 25.4 and (CH2

>4)  <22. Sboult 38l mmEs, e f@hbS & a8 Bhl2/6 anabsutf 30 Aide2/sChract eri zed,

i f necessary, as having less than 0.1 wt% aromati c hydrocarbons, |ess than

1 wt % andpRfdrably £#6m ABKH 329 nRP)Y (0l dURESD M2y diRickenpiRABEE GTESS than
20 wppm sul fur cont ai ni ng conpounds. Pour point of |ess than - 18C,

pr ef er abl haseassack denved3DCtpr sodewaxmgool F-d5whkswhicliiasya kmemator e of t en a
nom nal boiling point of 3700C+. On average they average fewer than 10
hexyl or Viscapity @f zhueitdsomabot0B tedr bon24tay 086 dand aavsroaiy ihdereofior e t han
16 net hyl branches per 1Q0 carbon atons. . [30]. They al so _can be

char act er?bad 180 of grestst fhefessncsihergindpifeingmatissyisiosityrefgadded by CCS at

-40C, and_ K] tiC ViSGQSI as at 100C represented by the

f or mul a: B@{“ﬁ%ﬁﬂﬁﬁbad%%o%%’%“@%gg’ﬁgmoo. [31] The preferred GIL
base oil is also characterized as conprising a m xture of branched
paraffins characterized in that the |ubricant base oil contains at |east
90% of a 921} ur &'DL basastwicks apdibaté bils devied éiom G natariakeespeeidlyf | ns ar e
paraffins having a carbon chain_ | ength of about C20 to about ,

Co
nol ecul arhmépg?ﬁmf‘éfledﬁmevz@(ﬁdB-Emri@@,rivﬁdd?amémkbs)saﬂ@OMnghed - 10
- ffi t ai to f lky] b h wherein the f b
ndox of BErERErR s ki Sot Her e ARRSE BB BRI 1 the above.
the Bran &Sisbﬂﬁagéteﬁﬁwde ) t‘bﬂﬂcl‘?ﬁ%‘bg‘l{sﬁd Q%ﬁsne;sétélk BRfbonkRR & bon

I ndex (FCl") are determned as tollows: Branching
this invention are further characterized typically as having pour points of about

-5°C or lower, preferably about -10°C or lower, more preferably about -15°C or
lower, still more preferably about -20°C or lower, and under some conditions
may have advantageous pour points of about -25°C or lower, with useful pour
points of about -30°C to about -40°C or lower. If necessary, a separate dewaxing
step may be practiced to achieve the desired pour point. References herein to
pour point refer to measurement made by ASTM D97 and similar automated

versions.



[33] A 359.88 MHz 1 H solution NVMR spectrumis obtained on a Bruker 360 MHz
AMX spectroneter using 10% solutions in CDC13. TMs is the internal chem ca
shift refwoen®a4BRDCL3 sol vent gives a peak | ocated at PCZARIS2008l00®pECt ra
are obtained under quantitative conditions using 90 degree pulse (10.9
Its), a pulse delay tinme of 30 s, whichyis at least five tinmes the | ongest
hydr ogen spin-lattice relaxation tinme (T1), and 120 scans to ensure good
signal -to-noise ratios. [34] Hatomtypes are defined according to the
followi ng regions: 9.2-6.2 ppm hydrogens on aromatic rings; 6.2-4.0 ppm
hydr ogens on ol efinic carbon atons; 4.0-2.1 ppm benzylic hydrogens at the

a-positio ar } ] R 7270 I I fE10LG e hydrogens;
1.4-1.05 pinijpar a ?ﬁ%f’%ﬁﬁ%@%F%‘H‘é’“ﬁ@?ﬁ?@%“&@%‘%@%@#&par affinic
CH3 et hy hy s sifigriged/isbdeaX @ FOT anatbiiaodérivtedbdsBlstodkds); ahd Wikéred as the
ratio in percent of nonbenzylic nethyl hydrogens in the range of 0.5 to

1. 05 ppm hydraisemenizeal/isndetvered Wax-ddriyedabase shyak(s)gehichi aretbase stee of 0.5
to 2.1 ppm Branching Proximty (CH2 > 4) [036] A 90.5 WVHz3 Single

pul se andcamponer(s sYhifh saa s ussH dn tisdnyelioneye s, gharaetenzad dyricalldepT)
NMR spectr r. ined on cker ctro r j 10%
sol utions a?hg@&g&%ﬁ\% 1{1@10{: ﬁg E%ﬁtoé r%ﬁ%ﬁ%gg }ngfeé‘%ffiys Qll%f érr $r§${ee?’e?{§d§“ 3

sol vent QFV&‘éra%l)t 120 bia?réa‘?éﬁt;ﬁddﬁfonﬁﬁy?% ¢tlih ?a&f@;l&@fﬁsﬁa%é&,%é@osﬁb'
singl e pul se spectra are obtained undér quantitative conditions using 45
degr ee puimies f@h&epsgse stogks meay delpayferabiy 180 dQzrsateninote pefetablyed3s five
times the | ongest carbon spin-lattice relaxation time (Tl), to ensure
conpi et e PEREEGRET aid eyen mwre prefeeably dd0«r greatep RorsaxampleddTdi bas&l - t o- noi se
rati os, and Z- prat on oupling. 10371 The. C atom types , »CH2,
and O ar SopHI LR SREVE AEiH L TR PSRV ek R P BT G o
resonanceyyd dhbralfhNeh SREGHIR rlex AN BPSRehitr IREfdkEn A Hiet8hag!
recurring nethylenée carbons Ich are four or nore renove roman end
group or bisassity {rdeik refet)to AISTEM pRéitodD2B7anches are determ ned based

primarily on the 13C chem cal shifts for the nethyl carbon at the end of
the branch or the nethyl ene carbon one renoved fromthe nethyl on the

branch. [038] Free tbon I n FCl). The FC is expressed ip unjt f
oo bons, - AN 15 adBiih ahS Th base, bioek (5 erchmiSE Rieh i BrasBaltlettie  na
are | ocat e 1 4 carbons way
froma si %guctt%%)’n%%%X%gﬁﬁ ?g{{tg%%ggﬁéﬁﬁﬁ;?&gé%anc carbon as "one"
t he car bopwmlti¢ydldgark@insinecdribinktibh Wvith nGhRFJLHE isopabifs! Therlid bEthed
straight chain termnal nethyl or froma branch methane carbon. These
car bons apamdheniet(ixecnydoparaffim aonteadimbsyghnedmbinationaivages withsthect r um

They are neasured, as fol]| ows:
Y catglyst and temperature used. Further, GTL base stocks and base oils typically

have very low sulfur and nitrogen content, generally containing less than about
10 ppm, and more typically less than about 5 ppm of each of these elements. The
sulfur and nitrogen content of GTL base stock and base oil obtained by the
hydroisomerization/isodewaxing of F-T material, especially F-T wax is

essentially nil.

[024] In a preferred embodiment, the GTL base stock(s) comprises paraffinic
materials that consist predominantly of non-cyclic isoparaffins and only minor
amounts of cycloparaffins. These GTL base stock(s) typically comprise
paraffinic materials that consist of greater than 60 wt% non-cyclic isoparaffins,

generally greater than 80 wt% non-cyclic isoparaffins, preferably greater than 85



- 12 - (a) calculate the average carbon nunber of the nolecules in
the sanple which is acconplished with sufficient accuracy for |ubricating
oi | mat erwal2e0dy4enpl y dividi ng the nol ecul ar wei ght ofPCrhis2@anpdos7 oi | by
14 (the fornula weight of CH2); (b) divide the total carbon-13
integral area (chart divisions or area gounts) by the average carbon nunber
fromstep a. to obtain the integral area per carbon in the sanple;

(c) measure the area betvveen 29.9 ppmand 29.6 ppmin the sanple; and

d) divide by th t bon f : btai n. FCl .
S oy Pt el EpA o mRE pEtr OB B b R b B TS o
NVR t

spect f omel S%?‘S{Efé.f%gﬁ&m%k%’feaémg.%?ﬁé“fﬁﬁ‘?ﬁ S Py TBPatiiRR 2
verification by Mass Spectrorretry, UV or an NMR survey that aromatic

carbons were absent, the spectral width was limted to the saturated carbon
regi on, atRH o- ISSbfpqumposmms(qféiTIarbasdnyﬂosk(sanh))dro&mlmﬁrlmdsorof 15- 25

percent b ht chl or.0 m were excite S .degrees pul ses
f ol | owed i%’?\ég ‘BdEnE %GU?L rl“(ﬁd basgestog Sbtaﬂ rW%/’b' RA%¢%i ze non-uniform
i nt ensi ty{lﬂé\lo‘?swﬁ%} 08%“%(%8 Igﬁwggﬁ)ggj gf(?:J(rJInng a 10 sec del ay

prior to e excl I'sé "an Tot al experi nment
times ran&%ﬂiefrét@émlsjoke%x@té%uhﬁsreﬂ@& iEFS, PMN%DT6WWCQ§OW9S9 cafd i ed
out according to literature descriptions with mnor déviations described in
t he Vari a6,166,H%ufoe exappilat i ng manual s. [40] DEPT is Distortionless
Enhancenent by Pol ari zation Transfer. DEPT does not show quaternaries. The
DEPT 45 sequence gives a signal for all carbons bonded to protons. DEPT 90

h CH |y, T, 135 CH3 u. d C42 18Q,d
of Cphase (280 T ﬂ%?éﬁé’dﬁgg%f%ﬁgﬁ%V%axgﬁgPﬁ{%éatshaS%aﬁ 8¢ To be
seen, butghfk GHusadh & id'khe LBRAS is JLR{RINR"

CH2 are down
The sequences are useful 1 n that every E)ranc nmet hyl rﬁﬁﬁg ave a
cor r esponiiding dGhl. fréstibrishef GFLydse stock/baseadil yr wzl&rlsd)nﬁqe&de bysestenkbake shi f t
and phase. The branchl t% properties of each sanple are determ ned by C 13
NVR usi ngoHl B& reeoygrgst eiprodnetiomprageas.irondunch & twiocoremote @ Tdabgsee i s
|soparaff|tn|l£: Correctlons are not made for n-paraffins or cycloparaffins,
whi ch may*'B%%resent in the oil sanples in varying amounts. The
cycloparaffnms content is neasured using Field lonization Mass Spectroscopy
(FIMS). [041]In one enbodi nent of the invention, there is provided a
conposi t i @27¢ oM@ TE ibage 8toth{ <)) isefiutideddr i@odaﬁaa(dali wasMiREivEd bagé d base oil
conprises fromabout 70 wt % to 100 wt % of hydr ocar bon base oil,
especi al | stoek(s),hapelal ben@iﬁlmalahmleraatlemmsntyedamgc ower eompamtiopal nt
depressa add ti ve of t i nvent referably, the oup Il oil is a
GTL oil . é.I; anddpro Q?E’B?ﬁ%ﬁ’ﬁ ‘i.lga%ﬁ)%ﬁ 59 spmey §e SRy one or nore of

Goup |, Advan{aéﬁaﬁgig\{[slaa%tﬁ’ 'tllleslnsﬂlaQﬁ thdrC %lu?fl Jeans rb%gg rs{o%gs %ﬁﬁ%%\; I ons

of the |nvent| hose ‘wher el ase nprises a % to

bout 85
nvent i orch et cEfat) ik %r%beﬁlr'%ﬁﬁ]“\”’; SSllts: Bﬁ GREL SRS weos
based on 4theO0RE] Giberés Byheolpadsen Lomntereial @baﬁtlpﬁaier SR EAEhAFOUP
consi sting of sal | cylic derivatives represented by Fornula | wherein: (a)

RL = H, Hﬁnéﬂdﬁﬁ&mco@tﬂeﬁ"@ﬁ@abé@ﬂ 1 Rnim2/6lat8087C, d ebmintcial GrbapIpCo; (c)
Rl = Cl 8H37, R2 =11, R3 C17H35C0;

base oils can have kinematic viscosities, up to about 10 mm2/s at 100°C. The

higher kinematic viscosity range of GTL base stocks and base oils, compared to
the more limited kinematic viscosity range of Group II and Group III base stocks
and base oils, in combination with the instant invention can provide additional

beneficial advantages in formulating lubricant compositions.



(d) Rl and R3 = CgH37, R2 = H, and m xtures thereof - 14 - [43] The
additives of the invention may be added to the Goup Ill oil neat or in a
hydr ocar bwo 2dédaerse. Thus, one enbodi nent of the inventiPOR/USQINBIODIWES a pour
poi nt depressant additive concentrate conprising a ngjor anount of one or
nmore additives of the invention, for exanple, fromabout 60 wt % to about
95 Wt % bases on the total weight of the concentrate and a hydrocarbon

di luent. Suitabl e hydrocarbon diluents include high boiling point diluents

such as hegyvy aromatjic so ts,.,qol yal phaol efins, .diesters, and al kyl ated
ar omat i csf@ﬁh a‘g pé?%?ﬂeéltéi‘mé‘ﬂﬂfiﬁ'ﬁ’ld\éﬂ%ﬁg("[‘ £2MPOSILQRLISIANS CUMPIISING ¢ he
i nvention i i L.td { I 1ShHNGe @ maj or
amount - of PAASHHR fiBLa bl caRIRARHs BubRAMRGEAT] sTMAASSS & TR0
oi I'; fromplasutedbyOtheWerderit@o@bPiietidy My dtog&is@l),0dnd the prokiphity of t he
| ubri cant conposition, of oné or nore pour point depressant additives of
t he i nvenbiamchirands amesuredoy ¢hd pércentage ofideturiingametblybaeechrbormwhich
detergents, dispersants, antiwear afgdi tives, anti Oxliard rovers,

T

ant VI _i
rust inhi Bi& OF FRPTS AR P NsrRe QY ed isom a5 EHbEoM & é‘B&i&icﬂi /)= nvent i on

are borated and non-borated nitrogen-c Lnin ounds, that are qil

sol ubl e s&lll(tfbt,ha&r{?)igéjo-ﬁéﬁléés? %ﬁ?%ﬁﬁ&S%ﬂQ%MEﬁ ?fb‘ft é%meéﬁu‘iﬁai ght
nono and di -carboxylic acids and vari.us am nes. EE@? erregi‘t/ji z%e{lsa ts are
the react P¥er wid habibhrdrogarhomeampesitign af prxholesfiegieradly, Il .z <ortpRhy |
succinic [i jth an al koxy or al kyl ene pol yam ne such as

tetraet hy@ég}eﬁggrggné The borated di spersants contain boron in an anount
fromabout 0.5 to 5.0 wt % based on di spersants. Dispersants - 15 - are
used generally in anmounts fromabout 0.5 to about 10 wt % based on the

total wei Em]of Tl*fé?%ﬂéf&‘ré&@ﬁﬂ%a?é bil CaAMRSuktheP charaéRliZEd aiRlesssaty,sui t abl e

anti oxi dahts "are hihdered phenols, such as 2,6-ditert-butyl phenol,

4, 4' - met hys Raneingiless(thah-0dl wit®s aromudtid hydroohnbods tleds thamr I Wit gnid pfieresol and
the Iike, am ne antioxidants such as al kyl ated napht hyl am nes, al kyl at ed
di pheny! akis&kana2{Q Wnpen pitkegenseantabning semparadyidess than&0avppm stlBount s

f bout 0.01 t bout .3 % b h | i ght of th o
| Ubr | cat | FRBnG SRERernsn Pour RO RIS AhaF - L e frufdly dfrs df 30°C
LRy ! ! N > U .
g hgufsgégbﬁ%*ég%%@%%ﬁf@%%@ SRR ?3?1‘9%35 BOi AL ot g:tgf ;E om
- 0374cE h lé‘?vepcfr% tﬁé?ﬁ%’ra@e#z%v]@r %182121 f Il'}'{ h{ﬁ%ﬁ‘%ﬁﬁgng& brahehes\5dr9

the lubricating oll conposition. Iction"nodifiers include

mol ybdenuid@lichiboncaoisramidesn avetagp hase aforanhabdié mithgl branohes pantites
include C6 - C18 dial kyl or diaryldithiocarbamates, or

al kyl ar yl gatbph@tempanat es such as dibutyl, diamyl,

di anyl -di - (2-et hyl hexyl ), dilauryl, dioleyl and dicycl ohexyl

di t hi ocarbamate. The anpbunt of nol ybdenum dit hi ocarbamate(s) present in the

oi | range om . 9 i
| ubricati Eogj(%i | co olglgtC ?@R%%%ﬁlﬁ%%f%gggﬁﬁgﬁ(?n %gg?}rl%erﬁfgde%égﬁ{yébout 20
to about BHfheaMiIed BSCOY Af-2080] ind kivienadiRiisSbkity) ag htddsuiedOatpl0n°C

represented by the formula: DV (at -40°C) <2900 (KV @ 100°C) - 7000.

[031] The preferred GTL base oil is also characterized as comprising a
mixture of branched paraffins characterized in that the lubricant base oil contains
at least 90% of a mixture of branched paraffins, wherein said branched paraffins

are paraffins having a carbon chain length of about Cp() to about C4, a

molecular weight of about 280 to about 562, and wherein said branched



[ 49] Defoamants, typically silicone conpounds such as pol ydinethyl sil ozane
polynmers, are commercially avail able and may be used in conventional m nor
anount s awvorgowviists2ot her additives such as denul sifi er sPCTAUSI@8H0908BUal | y

t he ambunt of these additives conmbined is less than 1 wt % and often | ess

than 0.2 wt % based on total weight of jhubricating conposition. [50] Rust
I nhibitors selected fromthe group consisting of nonionic pol yoxyal kyl ene

pol yol s and esters thereof, polyoxyal kyl ene phenol s, and anenic al kyl

sul foni c aci may be used. Typjcally, the L1 1 .be used in an. anpunt of
Sbout 0. 198 59T BB & B dlky bhrabiésadwhetsia o BRg At ek of
conposi ti | k il that nmay be used include, but are
not lim tg dtb(%rfl%leer(li otréﬁgizsgsggmytsg?gﬂtﬁ'azol es and their derivates.
Typically, they are used in amobunts ranging fromabout 0.1 wt % to about
1.0 wt % based on the total weight of the conposition. [52] The invention
i s furthef032]1 udnrthe abiows thehBrarshiimgv ndexe(Bd ppB mnchipgReixEity (€& pad), poi nt
depressant additives used in the exanples were prepared as foll ows:
Conpound #nd Bresobpdondndey (E€&heredddigrnrinedas &ollowas prepared by COON 0A
- 17 - 017 H3

Branching Index
[033] A 359.88 MHz 1 H solution NMR spectrum is obtained on a Bruker
360 MHz AMX spectrometer using 10% solutions in CDCI3. TMS is the

internal chemical shift reference. CDCI3 solvent gives a peak located at 7.28. All

spectra are obtained under quantitative conditions using 90 degree pulse (10.9
us), a pulse delay time of 30 s, which is at least five times the longest hydrogen

spin-lattice relaxation time (T]), and 120 scans to ensure good signal-to-noise

ratios.

[034] H atom types are defined according to the following regions:
9.2-6.2 ppm hydrogens on aromatic rings;

6.2-4.0 ppm hydrogens on olefinic carbon atoms;

4.0-2.1 ppm benzylic hydrogens at the a-position to aromatic rings;
2.1-1.4 ppm paraffinic CH methine hydrogens;

1.4-1.05 ppm paraffinic CHy methylene hydrogens;

1.05-0.5 ppm paraffinic CH3 methyl hydrogens.

[035] The branching index (BI) is calculated as the ratio in percent of non-
benzylic methyl hydrogens in the range of 0.5 to 1.05 ppm, to the total non-
benzylic aliphatic hydrogens in the range of 0.5 to 2.1 ppm.



Ci 8H37 0 y017 H35 0 O Compound C. A conpound represented by Fornula C was
prepared by 0 Conpound D: A conpound represented by Fornula D was

pr epar ed W9 26090CH BRI37 Exanpl e 1: [053] Thi s exanpl e siromasseévs/ostogni fi cant
pour point reduction that Conpounds A and B have on a GIL base oil. The
pour point was determi ned on the four _fjhuids shown in Table 2. The Table

al so shows the anount of additives used in Fluids 2 to 4. - 18 -

Branching Proximity (CHp > 4)

[036] A 90.5 MHz3CMR single pulse and 135 Distortionless Enhancement
by Polarization Transfer (DEPT) NMR spectra are obtained on a Brucker 360
MHzAMX spectrometer using 10% solutions in CDCL3. TMS is the internal

chemical shift reference. CDCL3 solvent gives a triplet located at 77.23 ppm in

the 13C spectrum. All single pulse spectra are obtained under quantitative
conditions using 45 degree pulses (6.3 us), a pulse delay time of 60 s, which is at

least five times the longest carbon spin-lattice relaxation time (T1), to ensure

compiete relaxation of the sample, 200 scans to ensure good signal-to-noise

ratios, and WALTZ-16 proton decoupling.

[037] The C atom types CH3, CHp, and CH are identified from the 135

DEPT 13C NMR experiment. A major CH> resonance in all 13C NMR spectra

at “29.8 ppm is due to equivalent recurring methylene carbons which are four or

more removed from an end group or branch (CH2 > 4). The types of branches

are determined based primarily on the 13C chemical shifts for the methyl carbon
at the end of the branch or the methylene carbon one removed from the methyl

on the branch.

[038] Free Carbon Index (FCI). The FCI is expressed in units of carbons, and
is a measure of the number of carbons in an isoparaffin that are located at least 5
carbons from a terminal carbon and 4 carbons way from a side chain. Counting
the terminal methyl or branch carbon as "one" the carbons in the FCI are the fifth
or greater carbons from either a straight chain terminal methyl or from a branch
methane carbon. These carbons appear between 29.9 ppm and 29.6 ppm in the

carbon-13 spectrum. They are measured as follows:



Table 2 Fluid 1 Fluid 2 Fluid 3 Fluid 4 GIL Base oil, wt% 100.0 99.90
99.70 99.90 Compound A, wt% 0 0.10 0.30 O Compound B, wt% 0 0 0 0.10
WO 2009/014752 PCT/US2008/009057

-12-

(a) calculate the average carbon number of the molecules in the sample
which is accomplished with sufficient accuracy for lubricating oil materials by
simply dividing the molecular weight of the sample oil by 14 (the formula
weight of CH»);

(b) divide the total carbon-13 integral area (chart divisions or area
counts) by the average carbon number from step a. to obtain the integral area per
carbon in the sample;

(c) measure the area between 29.9 ppm and 29.6 ppm in the sample; and

(d) divide by the integral area per carbon from step b. to obtain FCI.

[039] Branching measurements can be performed using any Fourier
Transform NMR spectrometer. Preferably, the measurements are performed
using a spectrometer having a magnet of 7.0T or greater. In all cases, after
verification by Mass Spectrometry, UV or an NMR survey that aromatic carbons
were absent, the spectral width was limited to the saturated carbon region, about
0-80 ppm vs. TMS (tetramethylsilane). Solutions of 15-25 percent by weight in
chloroform-d1 were excited by 45 degrees pulses followed by a 0.8 sec
acquisition time. In order to minimize non-uniform intensity data, the proton
decoupler was gated off during a 10 sec delay prior to the excitation pulse and
on during acquisition. Total experiment times ranged from 11-80 minutes. The
DEPT and APT sequences were carried out according to literature descriptions

with minor deviations described in the Varian or Bruker operating manuals.

[040] DEPT is Distortionless Enhancement by Polarization Transfer. DEPT
does not show quaternaries. The DEPT 45 sequence gives a signal for all
carbons bonded to protons. DEPT 90 shows CH carbons only. DEPT 135 shows
CH and CH3 up and CH> 180 degrees out of phase (down). APT is Attached

Proton Test. It allows all carbons to be seen, but if CH and CH3 are up, then



Properties KV @100C, mm2/s 3.65 - - - Pour Point, C -27 -45 -48 -45

Delta, CO -18 -21 -18
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quaternaries and CH7 are down. The sequences are useful in that every branch

methyl should have a corresponding CH. And the methyls are clearly identified
by chemical shift and phase. The branching properties of each sample are
determined by C-13 NMR using the assumption in the calculations that the entire
sample is isoparaffinic. Corrections are not made for n-paraffins or
cycloparaffins, which may be present in the oil samples in varying amounts. The
cycloparaffins content is measured using Field Ionization Mass Spectroscopy

(FIMS).

[041] In one embodiment of the invention, there is provided a composition
comprising a major amount of a base oil wherein said base oil comprises from
about 70 wt % to 100 wt % of a hydrocarbon base oil, especially a Group III oil,
and an effective amount of a pour point depressant additive of the invention.
Preferably, the Group III oil is a GTL oil. The base oil may contain up to about -
30 wt % of any one or more of Group I, I, IV and V base oils.

[042]  Particularly preferred compositions of the invention are those wherein
the base oil comprises about 75 wt % to about 85 wt % of a GTL Group III oil
and wherein the additive of the invention is present in an amount of from about
0.05 wt% to about 5.0 wt% based on the weight of the base oil and is selected
from the group consisting of salicylic derivatives represented by Formula I

wherein;

(a) R1 =H, Rp and R3 = C17H35CO;

(b) R1 = C18H37, Ry and R3 = C17H35CO;
() R1 =C18H37, Ry = H, R3 = C17H35CO0;
(d) Ry andR3 =CjgH37,Ry =H;

and mixtures thereof.



Example 2: As with Exanple 1, this exanple shows the effect that pour

poi nt depressant additives C and D have on a GIL oil. The data are

present edworod®ahh®s23. Table 3 Fluid 1 Fluid 4 Fluid 5 Pcumu2@s@idosBase

oil, W% 100.0 99.90 99.90 99.90 Compound B, wt% 0 0.10 0 O Conpound C, w %

00 -14 -

[043] The additives of the invention may be added to the Group III oil neat or
in a hydrocarbon diluent. Thus, one embodiment of the invention comprises a
pour point depressant additive concentrate comprising a major amount of one or
more additives of the invention, for example, from about 60 wt % to about 95 wt
% bases on the total weight of the concentrate and a hydrocarbon diluent.
Suitable hydrocarbon diluents include high boiling point diluents such as heavy
aromatic solvents, polyalphaolefins, diesters, and alkylated aromatics such as

alkylated naphthalene.

[044] In another aspect of the invention, a lubricant oil composition is

provided comprising:

a major amount of a base oil contéining about 70 wt % to 100 wt % of a Group
IIT oil;

from about 0.05 wt % to about 5 wt %, based on the weight of the lubricant
composition, of one or more pour point depressant additives of the invention;
and

one or more lubricant additives selected from detergents, dispersants, antiwear

additives, antioxidants, VI improvers, rust inhibitors and antifoamants.

[045] Dispersants useful in this invention are borated and non-borated
nitrogen-containing compounds that are oil soluble salts, amides, imides and
esters made from high molecular weight mono and di-carboxylic acids and
various amines. Preferred dispersants are the reaction of polyolefins (Co - Cs
olefins), such as polyisobutenyl succinic anhydride with an alkoxy or alkylene
polyamine such as tetraethylenepentamine. The borated dispersants contain

boron in an amount from about 0.5 to 5.0 wt % based on dispersants. Dispersants



0.10 0 Compound D, wt% 0 0 O 0.10 Properties KV @100C, m®/s 3.65 - -
- Pour Point, C-27 -45 -48
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are used generally in amounts from about 0.5 to about 10 wt % based on the total

weight of the lubricating oil composition.

[046] Examples of suitable antioxidants are hindered phenols, such as 2,6-di-
tert-butylphenol, 4,4’-methylene bis (2,6-di-tert-butylphenol) 2,6-di-tert-butyl-p-
cresol and the like, amine antioxidants such as alkylated naphthylamines,
alkylated diphenylamines and the like. Antioxidants are used generally in
“amounts from about 0.01 to about 3 wt % based on the total weight of the

lubricating o0il composition.

[047] Anti-wear agents generally are oil-soluble zinc
dihydrocarbyldithiophosphates having the alkyl group in the range from about
Cj - Cg. They are typically present in amounts of from about 0.01 to 5 wt%,

preferably 0.4 to 1.5 wt % based on total weight of the lubricating oil

composition.

[048] Useful friction modifiers include molybdenum dithiocarbamates.

Examples of molybdenum dithiocarbamates include Cg - C1g dialkyl or

diaryldithiocarbamates, or alkylaryldithiocarbamates such as dibutyl, diamyl,
diamyl-di-(2-ethylhexyl), dilauryl, dioleyl and dicyclohexyl dithiocarbamate.
The amount of molybdenum dithiocarbamate(s) present in the oil ranges from
about 0.05 to about 1 wt % based on total weight of lubricating oil composition.
The molybdenum content can range from about 20 to about 500 ppm, most

preferably from about 50 to about 120 ppm.

[049] Defoamants, typically silicone compounds such as
polydimethylsilozane polymers, are commercially available and may be used in

conventional minor amounts along with other additives such as demulsifiers.



-39 Delta, CO -18 -21 -12 - 19 - Exanple 3 This exanple shows the
beneficial effect that conpounds B, C and D have on a GIL oil having a

hi gher kiwermewwa4is2zscosity than the GIL oil of Exanpl esPCTAarsdooR/0090ke
results are shown in Table 4. Table 4 Fluid 7 Fluid 8 Fluid 9 Fluid 10 GIL
Base oil, W% 100.0 99.70 99.70 99.70_44.

Usually the amount of these additives combined is less than 1 wt % and often

less than 0.2 wt % based on total weight of lubricating composition.

[050] Rust inhibitors selected from the group consisting of nonionic
polyoxyalkylene polyols and esters thereof, polyoxyalkylene phenols, and
amenic alkyl sulfonic acids may be used. Typically, they will be used in an
amount of about 0.1 wt % to about 1.0 wt % based on the total weight of the

composition.

[051] Corrosion inhibitors that may be used include, but are not limited to,
benzotriazoles, tolyltriazoles and their derivates. Typically, they are used in
amounts ranging from about 0.1 wt % to about 1.0 wt % based on the total

weight of the composition.
[052] The invention is further illustrated by the following examples.

EXAMPLES

The pour point depressant additives used in the examples were prepared as
follows:

Compound A:

A compound represented by Formula A was prepared by

COOH

O\H/Cw Has

Cy7Hs3 o
O A

Compound B:

A compound represented by Formula B was prepared by



Conmpound B, wt% 0 0.30 0 O Conpound C, % 0 0 0.30 O Conmpound D, wt% 0 0 O

0. 30 Properties KV @ 100C, mm®/s
WO 2009/014752 PCT/US2008/009057
-17 -
-0
O= ™ C1gH37
0] Ci7H
\“/ 17 135
C17 H3 O
O B
Compound C:

A compound represented by Formula C was prepared by

O
0=C” " > CygHy
OH

Ci7H3

Compound D:

A compound represented by Formula D was prepared by

O=C O —~CyHy

OH

CigHas

Example I:
[053] This example shows the significant pour point reduction that

Compounds A and B have on a GTL base oil. The pour point was determined on
the four fluids shown in Table 2. The Table also shows the amount of additives

used in Fluids 2 to 4.



C-18 -30 -33 -24 Delta, CO0 -12 -15 -6 Exanple 4
effect of the additives of the

6.05 - - - Pour Point,
This exanple illustrates the benefici al
i nvent i orworeodulikys2f or nul at ed engi ne | ubricants. |n thi Ceaimopis@poshe GTL
base oil had a Kv at 1000C of 4.6 nR/s. The co-base oil was a G oup V base
oil that had a Kv at 1000C of 5.8 n2/sjgThe conpositions and pour point
data are given in Table 5. - 20 - Table 5

Table 2
Fluid 1 Fluid 2 Fluid 3 Fluid 4
GTL Base oil, wt% 100.0 99.90 99.70 99.90
Compound A, wt% 0 0.10 0.30 0
Compound B, wt% 0 0 0 0.10
Properties
KV @ 100°C, mm®/s 3.65 - - -
Pour Point, °C -27 -45 -48 -45
Delta, °C 0 -18 -21 -18
Example 2:

As with Example 1, this example shows the effect that pour point depressant

additives C and D have on a GTL oil. The data are presented in Table 3.

Table 3
Fluid 1 Fluid 4 Fluid 5 Fluid 6
GTL Base oil, wt% 100.0 99.90 99.90 99.90
Compound B, wt% 0 0.10 0 0
Compound C, wt% 0 0 0.10 0
Compound D, wt% 0 0 0 0.10
Properties
KV @ 100°C, mm®/s 3.65 - - -
Pour Point, °C =27 -45 -48 -39
Delta, °C 0 -18 -21 -12




Fluid 11 Fluid 12 Fluid 13 Fluid 14 GIL Base oil, W% 80.3 79.8 79.8 79.8
Co-Base O, wt%6.8 6.8 6.8 6.8 VI Inprover, w%10.3 10.3 10.3 10.3
Ant i - WearwBgeowm 475t % PCT/US2008/009057
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Example 3

This example shows the beneficial effect that compounds B, C and D have on a
GTL oil having a higher kinematic viscosity than the GTL oil of Examples 1 and

2. The results are shown in Table 4.

Table 4
Fluid 7 Fluid 8 Fluid 9 | Fluid 10
GTL Base oil, wt% 100.0 99.70 99.70 99.70
Compound B, wt% 0 0.30 0 0
Compound C, wt% 0 0 0.30 0
Compound D, wt% 0 0 0 0.30
Properties
KV @ 100°C, mm®/s 6.05 - - -
Pour Point, °C -18 -30 -33 -24
Delta, °C 0 -12 -15 -6
Example 4

This example illustrates the beneficial effect of the additives of the invention on

fully formulated engine lubricants. In this example, the GTL base oil had a Kv at
100°C of 4.6 m*/s. The co-base oil was a Group V base oil that had a Kv at

1000C of 5.8 m%/s. The compositions and pour point data are given in Table 5.



1.0 1.0 Antioxidants, wt% 1.5 1.5 1.5 1.5 Antifoamant, wt% 0.1 0.1
Compound B, % 0 0.5 0 O Conpound C, wt% O
WO 2009/014752 PCT/US2008/009057
-20-
Table 5
Fluid 11 | Fluid 12 | Fluid 13 | Fluid 14
GTL Base oil, wt% 80.3 79.8 79.8 79.8
Co-Base Oil, wt% 6.8 6.8 6.8 6.8
VI Improver, wt% 10.3 10.3 10.3 10.3
Anti-Wear Agents, wt% 1.0 1.0 1.0 1.0
Antioxidants, wt% 1.5 1.5 1.5 1.5
Antifoamant, wt% 0.1 0.1 0.1 0.1
Compound B, wt% 0 0.5 0 0
Compound C, wt% 0 0 0.5 0
Compound D, wt% 0 0 0 0.5
Properties
Pour Point, °C -21 -30 -30 -21
Delta, °C 0 -9 -9 0




0 0.5 0 Conpound D, %0 O O 0.5 Properties Pour Point, C-21 -30 -30

-21 Delta, CO -9
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CLAIMS:

1. A method for lowering the pour point of a hydrocarbon base oil
comprising adding to the oil an effective amount of a pour point depressant

represented by Formula I.

COOR,

OR,

R3 I
where R) = H or linear C; to C,; alkyl group; Ry = H or linear Cj, to Cy,

carbonyl group; and R3 = linear C,, to C,; alkyl group or C,; to Cy, carbonyl

group.

2. The method of Claim 1 wherein the pour point depressant is added in
an amount ranging from about 0.05 wt % to about 5.0 wt % based on the weight

of the base oil.

3. The method of Claim 2 wherein the hydrocarbon base oil is a Group I1I
base oil and includes up to 30 wt % of one or more base oils selected from

Group L, III, IV and V base oils.
4. The method of Claim 3 wherein the Group III base oil is a GTL oil.

5. The method of Claim 4 wherein the pour point depressant of Formula I
is selected from one or more of those compositions where:
(@) R; =H and Ry and R3 = C17H35CO;
(b) R1 =C18H37 and Ry and R3 = C17H35CO;
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a major amount of a compound represented by Formula I

COOR,

OR,

Rs

where R] = H or C,, to Cy, linear alkyl group; Ry = H or linear Cj; to Cy,

carbonyl group; and R3 = linear C; to C,; alkyl group or C,; to C,; carbonyl

group.

7. The concentrate of Claim 6 wherein the compound is present in an
amount ranging from about 60 wt % to about 95 wt % based on the total weight

of the concentrate.

8. A base o0il comprising;:
a major amount of an oil obtained by hydroisomerizing or isodewaxing
a waxy hydrocarbon; no Group III limitation

a minor amount of a pour point depressant represented by Formula I



(d) RI and R3 = G gH37 and R2 =H. 6. A pour point depressant additive
concentrate conprising: a nmgjor anount of a conpound represented by Fornula
I wherwoRbos1yser Cl2 to C22 linear al kyl group; R2 2CHuseoosionmar Cl2 to
C22 carbonyl group; and R3 = |inear Cl2 to C22 al kyl group or Cl2 to C22
car bonyl group. 7. The concentrage of Claim6 wherein the conpound
is present in an anmount ranging fromabout 60 wt %to about 95 w A based
on the total weight of the concentrate. 8. A base oil conprising:

a mgj or anount of an 8H obt ai ned by hydroi soneri zing or isodewaxi ng a waxy
hydr ocar bon; no G oup Rilinitation a minor amount of a pour poi nt
depressant representdd by Fornmula I - 23 - where R1 = Hor Cl2 to C22

| inear al kyl group;, R&= H@R |inear A2 to C22 carbonyl group; and R3 =
linear Cl2 to C22 & groupzor linear 2 to C22 carbonyl group. 9.
The base oil of O3 wherein the pour point depressant is present in an
anount of fro 0.05 wt %to about 5.0 wt % based on the total weight

of the base oil 3 10. Thelbase oil of Claim9 wherein the waxy
hydrocarbon is a Fi scher Tropsch waxy hydrocarbon. 11. The base oil of
Claim 10 wherein the pour point depressant of Fornula | is selected from

one or no ho Rt X I 113 = C
om0, el R 2 FOTRT  IS rod R L g o 1 5,
carbonyl group; and R3 = linear C;, to C,; alkyl group or linear C,, to Cy;

carbonyl group.

9. The base oil of Claim 8 wherein the pour point depressant is present in
an amount of from about 0.05 wt % to about 5.0 wt % based on the total weight

of the base oil.

10. The base oil of Claim 9 wherein the waxy hydrocarbon is a Fischer-

Tropsch waxy hydrocarbon.

11. The base oil of Claim 10 wherein the pour point depressant of
Formula I is selected from one or more of those compositions where:
(a) R; =H and Rp and R3 = C17H35CO;
(b) R1=C18H37 and Ry and R3 = C17H35CO;
(c¢) R1=C18H37, R =H and R3 = C17H35CO; and
(d) R1and R3 =CjgH37 and Rp = H.

12. A lubricant composition comprising:
a major amount of a base oil containing about

70 wt % to 100 wt % of a Group III oil, based on the weight of the base oil;



(c) RL = C81-137, 122 = H and 123 = C17H35C0; and (d) Rl and R3 =
C181-137 and 1(2 = H. 12. A lubricant conposition conprising: a ngajor
anount of a base oil containing about 70 wt % to 100 wt % of a G oup
1l oil, based on the weight of the bagg-oil; - 24 - from
about 0.05 Wt %to about 5.0 wt % based on the wei ght of the

| ubri cant conposition, of one or nore pour point depr essant additives

Ry group: KO Aboit 4.05 s gPaoRta-0ots % Bheet S MR IR ang
R3 = 1i ne rl@%gt &ﬂnwggﬁtl hk¥F ofE B é)gétp'dui‘ fnt%@rés a rocﬁ y&onyl

group; one or ubr| cant a sel e etergents,

di spersani@;e@ﬂted/\@sapoﬁﬂd[dl ves, antioxidants, VI inprovers, rust
i nhi bitors and antifoamants. 13. The conposition of Claim12

wherein the Goup IIl oil is a GIL oil. 14. The conposition of
Claim 13 wherein the base_qil_includes fromabout 10 vt % to about 30
w % of at 1east one oil @I%tedfrom@roupsl, 1, IV and V oils.

OR,

Ra I

where R| = H or Cy; to C,; linear alkyl group; R2 = H or linear branched C;; to
C,, carbonyl group; and R3 = linear C,; to Cy; alkyl group or linear C); to Cy,

carbonyl group; and one or more lubricant additives selected from detergents,
dispersants, antiwear additives, antioxidants, VI improvers, rust inhibitors and

antifoamants.
13. The composition of Claim 12 wherein the Group III oil is a GTL oil.
14. The composition of Claim 13 wherein the base oil includes from

about 10 wt % to about 30 wt % of at least one oil selected from Groups I, II, IV
and V oils.





