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States Provisional Patent Application serial nunber
60/ 785,178, filed March 23, 2006, which is hereby

i ncorporated by reference in its entirety. Field of
Invention The invention relates to extracts of green
tea species, nethods of prepﬁh‘ t hem usi ng
sequenti al extractions steps-é#ﬂ nmet hods of treatnent
t hereof . Backgtoumd @HIhhﬁuhﬂﬁeﬂkhﬂﬂm%ﬁﬁSQthkﬂated in
sout hern Chi na sone 4000 years a and i s consuned by
over two-thirds of th&WEB | QF INYENII AN on. Tea has an
attracpf or, eal th

o e R e B P DL TR Mg

Wi || 6f; luﬁﬁ@@tﬂd}; OiRtYsityounded Bydrodsn @@l typ@asmadP00aBofefin block and
tea was used by the Chinese as a nedicinal drink. The

medi HalrogEc ¢ Ogle av heagi nribe sirgeld man 18 ketigndi et carnplesd. The
ph v p

ﬁv %ﬁa@ﬁh@l( fg«?ﬂd%ggtlﬁgt;})gd l\@hg\f\@g&trn a ‘wa{&%n%& Lr(])golymm
b@hamh@ahgommﬂemMn@umgmenﬁxsumMIteralIy hundr eds of
teas are now prQqc X ed fron1th%:Leaves of C sinensi s
and are generall“ 3,661 8
c ri epe n%ffm%ﬂ%dgo : i@} | .
fzér)(sn?éﬂt od OLOI oné), & %1 xsy ?g(?s n?‘]é) H%fg (@] stcosny index im
Caneldrs Jaosdrsesisgnt alsmmrtyemo«iﬁldxhen Thnealdeaelubamldnyg wssosuy is

vergreen shruyb or tree at can grow to

o St Taglhalg oy GachBies Soule gt e aShiymo vore-
ofind-o? Hyaes ehn.meguh%y@'bupmé‘neg ah@8uh&RAMES derThRiIRE @reof. For
'S heaV|Iyé%ranc hed wi th dark-green, hairy,
oﬂh@ng@vewewbeayeeoewwviv@@ed«é@dnpweﬂer@mﬁumukmah%ﬂ with a

lhe qy@ %QQ&{S- O der | eaves are generally
c%ﬁ ere £'b ot"“I'nferior quality. Al though both
g[(mmandwbh@c&f tieaknanve decbyed hé@meishanbodigpdréat, viscosity
Canellia, sinensis, it is the roceSS|g£ of the | eaves
t Reditdrs fisrentimaed scleddinews peyipesarsic ped limiicd hew ciggweraturc

I efi.Jhe, | t

goa)'ag}égn Filn BRASoL Ll H0%. | #AKES IR MEKRY inl8¥ne piston
adex&hbomeﬂmmnuneWmelkhncamM&mheng thethteas panyehenoliscosity
(cat echi ns) tophl obaphenes and forn1ng aromatic rings.
FEHEATA H15h GEEERS! 245I8RY BrEVHES, h4vRclifiicdg low temperature
pedyphenel oxidate, reacts with the tea polyphenols,
particularly the catechins [I]. In the case of green
t@&0§HoduhtLdn@HthnywumgaI@ave&uaﬂenhod(ﬂﬁﬂﬂh&&ﬁ@eﬂbnnmwe
oxi di ze. l.nstead Fhe Ieavea are steaned, mhiéh ] 5
i HALICOAE dB TR SHRK dt feTd %‘Weé’ RS M PEsEH VTN G the tract.
t@é‘?@@ﬁ qaehiAg {ma—xhancﬂﬁmscﬁlaycﬁ?ﬁ§ﬁ' 1§1U§1'ﬂstl§w°f a9 Q&R WeBris and
| eaf include the pol yphenol s, nethyl xant i nes, ani no
aY:ni s stegy gtatrhulfwl\ae@ ] corr oy dnatres Jcprtoxneplnblum gnin,

LBhTF; S0 PTPYLhen0 01 RF PUATRD: By 350 Al o

aenii1bh@|my@albutﬂeaﬁdmlrrﬁﬁmnlS hﬂoﬁDkM&hﬁﬂﬂb@ aR@ersants), have a

caf f ei ne have been traditionally considered to be of

greamentdl ipoet ane ity drcherldcanski tihasefore it would be a
r

Fﬁx\gﬁﬁéggcen?tﬁ%% tochgLngeCtﬁ!: F u‘?l { g?ﬁﬂso gﬁﬂ ?ﬁ%éﬁ'\%ﬁ&l & pact of

I fiug DEwibloen ypob ysagtiasildes have recently been shown to

have inportant biologically beneficially effects (see

sunmary below). Table 1. Principle chem cal

constituents of green tea | eavds. Chenica

constituents % dry wei ght Essential QI Fraction

(primarily volatile oils) 0.1 Pol yphenols 39.0

Catechins 25.0 Catechin (C (0.2) Epicatechin (EC

(2.2) Epicatechin gallate (ECG (1.9) Gallocatechin

(G0 (8.7) Epigallocatechin gallate (EGCG (10.9)

Eplgallocatechln (EGi) (9 7) Caffelc ACId Derlvatlves
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Met hyl xant hi nes 3.5 Caffeine* 3.3 Theobromne 0.1
Am no Acids 4.0 Theanine 0.6 Oxalic Acid* 0.6

woioydzwahar i des 13. 0 Monosacchari des 4.0 Cel | BEDES2007/064900

7.0Protein 15.0 Organic acids 0.5 Lignin 6.0 Lipids

3.0 Chlorophyll & other pignents 0.5 Ash 5.0 Toxicity
Green tea contains 30-42% pol yphenol s by % nass dry

mdﬂ@ﬂ&] ThecnmmormmycmﬂSUhesempuidphehepghwmkmh dugdolhnﬁed

been reporte have reates o
NP et a BRETUEy MRS Rel FEabriol & KR ad el dapable o
" pabaahl $'viscdhey- ﬁ{ddﬂ@hﬂﬁbo&@t qGR}d18rel, MCWHAR! BANE further advan-

fO||0MAng (-)-eplgallocatechln 3- gallate (ECCGO) ,
( 1ygeelpiigant fdeawe@mw r(l@@@)ur %pcyblft:sa& @@hiuw ég@llglab@%ce)
a i caj,echi e . hest rat !
tmgo(@derbgf pg foI rlg}ve Q) E 81 r& 1scgsntsy n%pm\ er for
deLGIthﬁﬂlSllnrdgalDtﬁﬁpoblﬁbzkbeple@aﬁeecﬂ’y ms Itﬁtflld.mdd)fh@ brh‘)mlub e, substan-
gal | ocat echin ( %allocatechin all ate
(Il)ﬂldé‘tYé‘é:‘PﬁCﬁqu%ﬁlb I"E&YéS(‘%BG) uteg gorpayic 3&8%@&1‘?%!(@&%#@“6 block

nU r / g d -
D RE kAR P L RD AR BRREL Bl g -t
TneyU|ﬂehudamankhaﬁxidamld@pa@mHVV$¢@3@ranpmn@tagmnhMy has a

effects, anti-carcinogenic effects, nitrosation
i HHIMBFE FOFF2a e FrHibIEBEy chcth mt%pb@p% G TRy average

and, & Rr § & hFSP‘S@@b(’)% bes,ong. ef fect on normal cells.
However oth gr chem cal constituent groups also exhibit
kﬂﬁﬂ%@icaMBbeEMEfiéE%WSéfﬂecksesEpnﬂexamﬁwawuihnepmec from
essent | onstltuents

S ROTOH, Mo Rl hod JRPa R SOTTET TRRo oY g arart copolymers

antdioRag bl AenaetiMhdym AMdrmdl blcka&dpoVyrhdn made from a vinyl
anti-cancér activity, immunological enhancenent

asthsyitatgd apypodt yoeniner aod |aw(mwo¢1tg¢1p@|el1@| a“émr@rmal and random
Btocw té{polglg%nl hlars]f llaIWHB ! XVCal%ETtll vl S¥%p CH ar Clq’%{ qa(t)lht 8 000 to

activity, déng AtV and an BeEds FePosi

asbi voby. Theanlne (T) has anX|ety redu0|ng and nood

enhanci ng acti vi cog nitive enhanci ng acti ivit

aHt08¢ anclép %\é@wlvﬁpyhuﬁw 89@%{)&%34\9&@@&8%@1féé'ﬂém aoly

e d ) c
SIS0 A8 AU, SERUL L1 s o
aniniy}idiid poity mend vdxylgémvcf bee mladucazlaus:damemglvmgety of amines.

a ty, anti-diabetic activity and i nmunol o
ofiatl et @cwwtynv%maaml@ﬂdys 4 b oot of Being used as
tﬂ%E@s@@%ﬁnb& Ml Ue/0F 1 8h @l%dl’lthﬁ%O%lt?t}ﬁ(gﬁlﬁé}s capable of providing at
constituents, recent scientific résearch and clinica
steudl @E hbmedewmw atnepkrotuee bcxifblcnwmg ankiarr ad@utlm@s% When
b of the various cheq¥ f F g q furth
FPCRgHEN ARERF U8 B EPRRLT ot BT Lo My GL g furthe
Whickhudsngl e &heof abdpuing:fupoveibily, antiistoxhidanhing cleanli-
oxygen free radical scavenging, and nitrosation
i pesis bitd ot @EOsuclae é@hdmg primarily ECGC & ECG P,

s)a(: regf':]:: ?’13[ 46)7(1 ra %];l ’f %CIN\),EN¥I(§§OI c activit Yy

wigbhout eff et k@[bnmﬂfd’l’lﬂhaﬁeinhcﬂe(rﬁ% o€ &l @KhANS®Iock, A+B) means
extract) [7-13]; skin protective(EQ catechins,

eNE Falée }) [h@ mq_]@s oﬁ_g_epug_mumt]zg}n MQAPTET WHMER) AW gg}gm/\ald]wdcc by the
d t) [4-7,16,17];
é%??aﬁﬁgggq“ngggﬁ?aé?éi?géég%g[16] anti-stroke and

C[(B()d&b} al Tpegteehi oner(tEQ, maﬂlkemi‘hoﬂsnelﬂ' )1(R,1d<€39(1 hmmt)ztnw COmMpo-
[18, 19],; anti- erlodontal di sease ( e ﬁ%

At PHEL BBHONEs Y OfleXt RELYUD T pCOy Ha}%a sHtcopolymer
(extract) [22]; anti-viral, amti-HV, and

anti-bacterial (EQ, catechins, extract) [23]; weight

| oss and thernogenesis (catechins, caffeine, T,

extract) [23,24]; anti-aging (catechins-ECGC, extract)

[ 23]; anxiety reduction, nood enhancer, and cognitive
enhancer (T, extract) [25,26]; and anti-di abetes (P,
extract) [27]. Although green tea |s generally safe
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conpositions that conbine purified essential oil
catechins with high ECGC, theanine, and pol ysacchari de
W@ b@miz@B9 constituent fractions with | ow caf f ePE€BEUS2007/064900
concentrations that can be produced with standardized
and reliable amobunts of these synergistically [14, 28]
acting physiologically and nedi cal ly beneficial green
t eanphigmigcal lecwaingid piegimt golyBunmwak dflotkhé )l et ieost dne vinyl
one aspect, th e ion relates to a
P e ERBE Py reste v BE T A FHY B0 GuB! ShotedhNGPEER ey or
DigregtogAnal ysis in Real Ti me (DART) mass spectronetry
chr omat ogr am of any of Figures 6 to 25. In a further
ewﬁt@dﬁﬂnehwck PheoERINs gepes ompis i widls Samebffpoufd el cpelranched
ﬂypt he rog panSI §$1Iﬁgqhd{ w%en jﬁg’ecntaloﬁvénel cdm}%lses a tapered
tb@ﬁ@l@fnel | Bloak fAIrdoRerin £ rdiedi msam withhgrea&santun aslg Pindoli% to 95
sel ected fromthe group consi sting of n-hexadecanoi c
adid, e roéthrapdedriok e siever, voideraledarvhed plipngaedor!, block A
1- he n | h 9- oct adecen-1| - ol ,
néﬂaﬁgggwﬁWQh““g ﬁMth%% |@Hs thereof. In a further
endpeckinant hytllhecpoley plogpblmédrsissglteatBd thriben thetignoliged by at
consi sting of catechins, flavanols,flavono

gﬂﬁ%b%“% thedRHOWBIIONIASi ons t hereof. In a further
embodi ggnt, thg, ofahaah eGhi ?u& B &%@ﬁh% ff[n%ﬂ&ﬂﬁs&f@%ﬂ a pendant
conS|st|ng of catec , epitatechin (EC

epi cat echi n galartaing! (cE@G)mngagrbtqcatnelchhﬂrc(reﬁ)c pendant carbonyl

(erélcg)al | gﬁgt ggl’ryﬁn ,g]?_]lnlsragtégle ésr(é%gonaﬁglf 1%%?5:{%}3&&9&“0 provide an

embodi ment, t heid| a¥aRoImide ctehgat echctivamityhengopup
consi sting of quercetin and rutin. In a further
enbodi frent , t Heod Avismind tgltlye@dsncct@nuaéS%hé/vfbfa@r@11111e|fnn@1t10n al-
furth mbodi d | ect ed

f :,ng te{]eegr gulp %Oﬁgdegtde] L&q%%/)%ﬂ t%é%r]flz meg )ébspeo er%e €
gRI(AQ} OSEFhel ragBAOSRen X PSeheldriEmas foiads a lubucatmo compo-
conbi nations thereof. In a further enbodi nent, the

gHEen CPBRISHES 801 bpT tuhsicat Bg eHcopify aid iddydgggenated copolymer

S(%P)%]; ﬁ%' F LleIefd &)ﬁhgm&awlgiﬁﬁg’lh ?()?Ch 0§elﬁﬁé({jtoﬁ¥ ymer comprises

tanni ns. ehbo
eStS&:l’atll ahe ailéfin $)og>hﬁ<at Broct\h(avmod@/o%byamimughtd.sl bne avinyl aromatic
further enbodi nent a essenti al oil

i S
f PS54k @6%1%%) WéP ghele ‘i”ho af P'uw HefPlarh Adithetitl-> to 0.9,
t@ﬁm%ﬂp%ﬂkl\ok &ﬁn%ﬁﬁ‘i ke mp'uhn% Sviftr 9%5{0‘% 500959%1@( of branched
wei ght. In a further enbodi nent, the anount of
esgghteralpsoiwharsinf themb 75eh¢d a9]0)% byupeighblocknAaare optionally
further enbodinent, the amount of pol yphenol is
gﬁ%ﬁ?é?”?%ﬁﬁeﬂo@%Ly weight. In a further enbodi nent,
tHBeRIP UM hQdr og@w@@%?&lyhﬁ] it OMiBRY Y PPN oy - MBIk gﬁtcc | by at
In a further enbodi nmen t he amount of pol yphenol is
fk@ﬁnﬁ@%@ﬂb€©@%mbmgmew@ht In a further enbodinment,

o e By oL VSRR TRk T SE L0 v

pol ysacchar i fBoig donhQimids%ré@p, Ql@%vh)élmltglé‘ﬁ)endlcﬁu@ arbonyl con-
further enbodi ment, the anount of pol ysaccharide is

f r om 50% t 0t200Y8 YO uReisghtionpHy Aurther niwtiskesben rende an ester,
the amount of, B ﬁ@@%@h g@?m{c%oml‘gtm iRdt 0 90% by

weight. In a % er e I nent, t green tea species

ext r actii)conpibtis s baimgelsisent if hct@inhlliddomtﬂ%rt G)mQVGO/GLbMtlonality
wei ght, a catechin from 15%to 98%

t heani ne fr@ﬁ¥&¢6¥b£@D®WBy”Méﬂ@%@b“&%&oémw‘

pol ysaccharide from9%to 98%by weight. In another

aspect, the present invention relates to food or

medi canment conprising the green tea species extract of

the present invention. In another aspect, the present
invention relates to a nethod of preparing a green tea
extract having at |east one predeterm ned

characterlstlc conpr|3|ng sequentlally extractlng a

N s . oy 1



time is 30 mnutes to 2.5 hours. In a further
enbodi nent, the time is 1 hour. In a further

wepivodrent , step b) conprises: 1) contacting BEDUSH07/064900
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green tea species plant material or the first residue
fromstep a) wwth an alcoholic solvent for a tine
sufficient to extract pol yphenol chem ca
cdﬂ@13hueﬁhepw2pnpa@em@gianneqmeoﬁaugopurm@m‘dﬁbnunmgcowmo—
ext.r acted 1§ nolic E q”cqj cons% g fron1 'ﬁp' ed
1)t Hr oUgR AR afaﬂ Ai ty ‘4dSot BEnt " FE8ih e ARREPEFh taperec
t hc%p@@lnyeﬁhﬁllﬂ@tdtﬁ tl@@ﬂﬁh bLHRNES 1Pk R BEFRIRBE: cobhp@ledtit Méhst one
t he caffei ne conpounds frontthe affinity adsor%ent
usilefgn anl yalaﬁldbleggl(thpbnA)s@M/éhteaslaw 4ynyéldmmrntgc thymer block
n 1 rom.the finity
gsor E%I}t\b rt@énongmtt (l)t t?lq !? /{)bH‘oclr] %ﬁgl) IO([: Oe tut(?t)
salheedif.blbek A (fdﬂlll‘tlhﬁfep%[ib@dlsn@nh gréne lhyﬂﬁﬁ'ﬁhtﬁomid @5 mol %
sol ution conprises ethanol and water wherein the
t"tﬂdﬂéﬂ"@éﬁnggﬁt EERUPSN Vg el -tos dy i hgdi ddky |, giogpy of block A are
e, hydro-al coholic solution
Eppﬁg gﬁanoﬁanu%nmgn%r wher ei n t he et hanol
thimemhrthtlQfﬂlmﬁnz&%hwo‘hﬁmghts.o;jln)nal]ﬁll.tlutthew functionalised by at

enbodlnenL stﬁg é% is carried out at 30 0OC to 100 OC
| 950 PR Phie TRRBYHISEMNCS step 1) is carried out at 60

0C to 100 0Gjodinadcf ¥rdches wihodh ment junthentioe \1/15‘?]1 a pendant
1-10 hours. In a further enbodi nent, the tine is 1-5

hours. In acﬁUKmMetmEmmodmmenpamuhehMKneﬂwaxmcmmquxmylcon—
In a further .enbodi nent,

contact| ng. HETEESNE 1t BB UL VerEEEp By ed P g an eser

for a time suifd Ghedt ot anREtLAG oMLY SRAhar i des; and
2) preC|p|tat|ng t hepol ysacchari des Trom the water

sol uti 6P by bg}cé}ozﬁd:penpg él@‘t]mrtfatutmpalltsnd avifrupn ferine functionality
enbodi nent 90.0C In a
further en‘ogép eu mg%he &eg%bﬁo%bp%&mto 90 OC. In
a[fodeq herlnammm&mnent e tnive®ti oS plo\Bdéxounsbridain@ composition
further enbodinment, the tine is 2-4 hours. In a
f e PREF N8 NBEdPHeAT | ubRel g iveesipy ik ¢. hydrogeralpd peapolymer
E&Rghﬂﬁ%’loél % alaohal 1§?1%§Qﬁ9@l)y ddrARQifer aspect,
t he presént 1 nvention rel a green tea species
extract| prepared by the getHods of the present
i nventifop. | n_another B3 tf the present invention
rel at eg| {t extract céRdPsikrg (A
pyrogalfl ol eep obrom ne at 25 to 35% by
wei ght t he pyrogallol, #kimc acid at 0.1 to 5%
b%(ﬁeight of the pyrogallol, coumaric acid at 0.1 to

% y wei ght of the pyrogallol, and
3-nmet hoxy-1l-tyrosine at 0.1 to 5% by wei ght of the
pyrogal |l ol . +n anot her pect the present invention
relates to green tea species extract conpri sing
t heani ne, thegphyl I ine/theobromne at 20 to 30% by
at echi n/ epiratsehih @33 to

ft egni ne, gallic acid at 1 to 10%
t he t F8ani ndicat echin quinone at 0.1 to
5% by wei ght of the theanine, cinnamal dehyde at 0.1 to
590¢§itei ght of the theanine, and 3- nethoxy I-tyrosine
at 1 p.d0% b WRlahlendl (dhNBhNEANBEhD AORINES repeur units.
aspect the present |nven lon re e green t ed”
speaiasthextiri@aot a&onpris 9. hg 0.Beand 36,0 0.8, or 0.6 to 0.75;
t heophyl I i ne/t heobrom ne at 45 to 55% by wei ght of the
t heani ne, catechin/epicatechin at 1 to 10% by wei ght
of the theanine, carnosic acigl at 0.1 to 5% by wei ght
of the theanine, gallic acid at 1 to 10% by wei ght of
t he theani ne, catechin quinone at 0.5 to 5% by wei ght
of the theanine, cinnanal dehyde at 1 to 10% by wei ght
of the theanine, nmethyl cinnamc acid at 0.1 to 5% by
wei ght of the theanine, cinnanmide at 1 to 10% by
wei ght of the t heani ne, and 3- nethoxy I-tyr03|ne at 1

a AN~z 1 1 . o T Y T oy




wei ght of the pyrogallol, quercetin at 20 to 30% by
wei ght of the pyrogallol, nyricitin at 10 to 20% by

waoweioght10ed t he pyrogal l ol , gall ocatechi n qui nOPEI/HS208T064900
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to 30% by wei ght of the pyrogallol, gallic acid at 50

to 60% by wei ght of the pyrogallol, catechin quinone

at 15 to,2596b¥ ght of the Fyro gallol, coumaric

acid atR15 oa Zs%&byﬂlwér@hwubﬂ h@vmpr tk@aﬁllbpl % to 95 mol % of

v 20 % by gal | ol
a[gég 9 cu_clq_ iy:lrr bl \r'}lg éa%] p%(l? ong(%x%bodem@{thg 0 n?thH)

pyr ogaIRbls ad amaqurb@ps o&&ﬁ&ﬂlylth@)sﬁtﬁl&ﬁﬁﬁienbrgi@(ﬂlb loPAonally fur-

relates to a green tea specles extract conpri sing

py PEigRINEBPnalisRe SpHY? PPREINt REGBRYINTHEXIAINL8B PO 5% by

wei ght ol . |
to %OS"?LyH\;\g}(Q 599 Ll Jél ‘bnyr og@fl rﬂzf 919)u§ﬂ1)§3?p{1 l‘fiuis ?gé group);
to 65%>byYV%HllngEt¢n©fnctcbencpym odaldr glepdgpuaraciedriyh- Cahtai’tﬂngcgroups,

30% wei ght f the pyrogal] ol, ricitinat 10 to .
ZOﬁg%y“WépéﬁP f‘%ﬂ@”gVP%gg 3(“mgzﬂ¥6&5?%@HFﬁ”&WWHSﬂ@ﬂ““”g
an”g 1.08430% by wei ght of the pyrogallol, gallic acid
at” 50 'to 60% by wei ght of the pyrogallol, catechin
qui nonenat, W8 ¢ arc28Hixys \Menfgmn ofiitg he tpglmgawdsodesuibed above,
counaric acid at 15 to 25% b¥ % faé
pm,lggénq Bllow%)a | .-Ilcch Lepeqt ui is Py fira%nbs)}l cahflu‘brftlttcﬁeto pro-
Pyi@gald gbl,ynaendwah et h@@%phaﬂeymabaed\aa agh IR B¥ight, and
wei ght of the pyrogallol. In another aspect the
pPERERN thwehm’ltans rtféWaﬂelsdtvct!aa gpb@wtbeaoa p@mlestmg group, and

ext.ragt. conm n

LR g BRI R O BV AP Pl SORRRMS oSt I Bty brock

W@‘l l@lﬁtaﬁlfs it u QMH@Q}&&H Q%catéﬂ&ﬁﬂmfisrﬁoﬁmﬁ% 8598 enol SHdPYbranched,
i ght of t allol, quercetin at 15 to 25% by

\N@P@HP‘ Sltqﬁlé“ﬁ%* é@‘éﬂ BBIUPSmyricitin at 5 to 15% by

‘“@Q}i@ ofzntﬁs%oez, 89@ ek« mgweﬂﬁes g?é;\ilaesqwlaa SR Sl osition

75%nlpylsmgt ghi ooff off hmbpynmgahhnio,sltyalrethu mydwgﬁomedatto@lymel
to 1596 gg: H{ the pyrogallol, coumaric aC|d at
18‘“@%‘% Yt Bap abrke. 91P‘6§falt%Py t%‘rﬂ‘mu & acid

at 1 to 10@6by wei ght of the pyrogallol,

3-methoxy-1-tyrosine at % by wei ght of t he

pyr ogal | i nvention
are U acal
effects \ncl - oxi dant
activity, oxygen free radic avendi ng,— Pt rosati on

I QLR L1 on, anti-mutagenic activity (cancer
prevention), anticarcinogenic activity (cancer
t her apy)a,ndstkhmc proffectritonor drii cagespgnding monomer repeat units,

Rerieh) B BRFA e CLIESRER S b S BLR P SRR

antl peri edant-ali yiicease,], @pti ROSHEPQAFPS| S
i munol ogi cal enhancenent, anti-viral, antl-HIV and
anti - bBcteH alkdctiakylyZ, withithe PHQwEo dt;ttumlxhyu (A) 5 mol % to

bvit con and t her nogenesi s,
a@%““% Béfwj, UN)”Sﬁyggg% et u‘]?%%“”ﬁ%od enhancenent

and cognid b erarhanasein akfesepsemhedinent sreb dfnally fur-
di sclosure, other embodiments, and their features and

char &&Célpﬂélﬂ16@1sztkmd|nené@1tawﬂ%9méheowmm BEOUD:

descriptjo [ hath Lok aw rief

Deacr i bt Ianpalf TRHSIERLARBhE L Ve Lol @
exenplEnyacahaﬂamupodpagnaﬂ%mﬁy&upgnmnj@ypmhnc&ﬁbcmhgnnmﬁ
di oxi de extraction of essential oil (Step 1) and
decaffeination of green tea ($tep 2) in accordance

with the present invention. Figure 2 depicts an

exenpl ary schematic di agram of ethanol extraction of

crude green tea catechin chem cal constituents

fraction in accordance with the present invention.

Figure 3 depicts an exenplary schematic di agram of an
afflnlty adsorbent extractlon process |n accordance

e - .



Fi gure 13 depicts AccuTOF- DART Mass Spectrum for green
tea crude extract by 95% et hanol | eaching fromstep 3

w@Roorhziopy esent net hods (positive ion node). FPQUDE2007064900

wn
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depi cts AccuTOF- DART Mass Spectrum for green tea

phenolic acid feed fromstep 4 of the present nethods

by col um chr omat ogr aphy u3|ng XAD 7HP desor ption

packi nan%(t«eudu%we(lmdelpemd@et ¥ dhonpdeponp- g@rrtemlr& group, with the

dﬁ)‘?’ ? ctiﬁ'iiZHIr SL DllwAesgr!]_f jfyragfsr’ﬁnﬁtpfls h)@l}(L%Lg%B %le (%na[lcunmg group;

nethodszbm mgkw&nusﬂnﬁﬂapqgmaphy usi ng XAD 7HP

desorption packing material (positive ion node).

Fi gur e MeNdayi @ i maa@erepi [T NBISS T8 sl §oRe sgi Bethabove,

te F f )

ne@llg]lgggé Jo%ds Ehﬁt](] eb tl{)%f?lg}g %ggnlunl(ﬁ %B@u;ﬂ{:ﬁﬁ%mncq to pro

desda ptei }qrah @mhl&dguumatmmaml@ ROSppiope; ata)mm“rb@le)vemoe molecular

Figure 17 deplcts AccuTCOF- DART Mass Spectrum for green

téféelﬁlmlr i ded TRA IR B Sh 4t o1&t diF 40BPIYé (inelidye @ tapered
EQ &%RQWM&DEQ”%&Q{ ?Hny \Mﬁi nga%%AQh7#P%8 5 mol % to 95

desor pti on packing material (posit i on node)

Fn@@ﬂk<ﬁ8ndedeI@xAmeUTGEmmAREcMmses&memirun1for green

t rif'ed F5 ctlon fron1step 4 prese

Bt bl R SRR ik bGPABHy B57 HESSABTTE Composition

desenplsinIpas kiing IBkierd A vicRasiytdnve1hHonh fReedndit QUE$ ymer
deplcts AccuTOF- DART Miss Spectrum for connerC|aIIy

a@éhﬂ@ﬁﬂ@obke@ﬂibkﬁwGKaW%H@@ﬂDGﬁ@gD ng) (negatlve i on

ode) 2] g)l %w%%md Ct Sm ;1: om % G ﬁ an olefin

f or gré‘n PR IRieNdsdt ¥ i by é‘é‘O/oPS >H%Fr%o 1R it Q"

f pemnsdrelodk,0b hébR preeasent pm%tn"f'&dﬂo‘(ﬂeﬁl@té M€ 1iDAddition to give

nmode) . Figure 21 depicts AccuTOF- DART Mass Spectrum

férm@fe/erﬁo t9éam|§he/m9|f trapglicd: peEAnH bombstisged «bfyltdieups in the

p b XAD 7HP

o e ARk i R, 1 SRR R 4508y

Fi gur e (@2odepiady $ yAccut O DARTrMiss oSpept(@aum f or green

tea purified F2 fraction fromstep 4 of the present

met hod & /BPHO8t Fi¥ARHr omat ogr aphy using XAD 7HP

desor ption P@‘;Kle“&n{g%%ﬁb;ahcé n@cﬂ@l ' yl“?ﬂth cmgﬁ)ms (in processes

Fi gure 23 depicts ACCuTOF- DART Mass® Spectrum for green

tea pummﬂre@wFBHﬁJawtmmnkﬂkdmmQﬁemté pblyitee spre@sentg., solution

met hods, by col um chromat ography using XAD 7HP o

desor pPl'oH PEEKi @FrPét"efibP%ﬁl I n%\j%'tsic\} ‘%‘iﬁ“%deﬁ‘“bony! contain-

Fi gur ej 2AcAepbGidS WAGCHEGHs] Wf}%}sﬁe]sQ@FtJ Hhf @mpoBf8&Mwith a

tea purified F4 fraction fromstep 4 of the present

met hodeerbymt@wﬁny chmonatnggraphorusi ng XAD 7HP

desorption Ki qaterl ati-ve i0

i gur 6 26 dbal ot S ATe b5t st TR ALL & BTV TRIT b cpnaa con-
tea pufalnhmgdoﬁﬁ)oﬁha&ht]ﬂ!’mefmﬂy’m&t epndstof (Hhe Mraseftlymer with
nmet hods by col umm chr onat ogr aphy u5|ng XAD 7HP

desor pt PERIPPAERTENG Y heaBrindl S gregatdliperaddry pjdeyally hydrogenat-
Det ai | A f the Invention Definitions The
artlclgltﬁgig[ﬁg (quggre used herein to refer to one

or to qoreptidvanyorec(ihg ehet@rbdnyl easitaiaing) pofynidieof step (cl)

%ﬁpnatlcal obj ect of the artlcle By way of exanple
G HSHY OBRET dn el 31/ Rb T 0 (R 1) forming an

elerent . nfgc bsad l:h?{ g‘ @ fordef [k iRRNTS. ﬁ)?ylﬁéls Willthe proviso

constituent part of sinensi s conprising | eaves an
sthehsyhehs thesedpdiemei rontfeet er mpteat eoholynferabtdachinA contains

conprises the water soluble and ethanol sol uble

cat echi n conpounds obtained or derived from green tea,

further conprising, but not Igmted to, conpounds such

as ECGC, ECGC, ECG EC, GC, GCC, GC, and C.The terns

“conprise" and "conprising" are used in the inclusive,

open sense, neaning that additional elenments may be

i ncluded. The term "consisting” is used to limt the

el enents to those specified except for inpurities

ordlnarlly aSSOCIated theremnth The tern1 conS|st|ng

oy e " . N a o
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i nsol ubl e conpounds obtai ned or derived fromgreen tea
i ncluding, but not limted to, the chem cal conpounds

web@zsrfosed as n- hexadecanoi ¢ acid, tetradecane@TUSNTI64900

9- hexadecanol, E, ol eyl alcohol, 1-octadecaol, phytol,
and di hydroactinidiolide. As used herein, "feedstock"
generally refers to raw plant material, conprising
WHBP@L pinaiAtsi Ualzeriéer BN 38. T owbi%hae V8rmel #holohraoeherbraptionally
c n plant conprising | eaves, roots,
i%gﬁ&gh%%‘ Eﬂ IB%?g‘mﬁtted to, main roots, tail roots,
and fi Qeyob@@‘taﬂﬂv 1sh@my, thk@apesmeeadsa p@ﬂ@unﬁk@ﬂﬁfn@l containing
wherein the pl ant or constituéent parts may conprise
mREYR Aitht ﬁalf:as,lé)n,eem, anw]p@l@l E]Flé%in‘ﬁd“mﬁéat‘éa"‘@? a functionalised
S h
;)B%;n:‘\%lat%vemgﬁja%gjgg\lqh%(?hﬂ %(/21%196}116 ggfyﬁ%l &1n;glrtsic§ett tapered co
mabemal htdcdxtAu:S)nlmlmaaﬁztpeatcuums thrgﬁadel thaoedk. 5 mdil ®dp 95 mol
ungd oéhermns processed to affected the size and
ENCPrt-agiiony! oFuRsHEU T AHey! sERWE al |
O{?@@P?']onaﬁnl Yne ERGOUSIMY tlfl@ﬁq%hggh DIWMebbg 1584 i Lom position
characterize an extraction producg that 1s to h ed
asomeedwgowmaelﬁbdumddmmgonakhextmahyhogmpmwbeeeesnmAsm dis-
used herei.n, ern1 f ; ans .the extracti
S SeL FERuR ndabiSt M 4Bk AR eTEE S ap T St ol X ant. an
can@@et}d@eahahaﬁtlehhﬂ&ﬁn@yomfttaie@ tRhysi.cal, chem cal
pr%gertles or physical or chem cal propertles As used
, tlaremc gme eﬁnm@a the éfilieting ctchi@metavegompuses an oil of

SRl far e SPae L L M R &8 S RISt sy degfiggen o
uee@eunﬁ@bchamg@abﬁyummth C. sinensis species and

neans _t hese plants, clones, variants, and sports, etc.
Gt ednj @ng ﬁ@bﬁﬁﬁ%é%tWEatdﬁﬁarﬁé)mm%lt&ihvelﬁptlé%atm oil of
e?gb'ii%cth émx Qeoqq Ctshgcilo% eu&d c%)méﬂ?ét dSSQ?b%I (?s%dp@@}n and an
materi a proces duce g
u&edwhem3|nlnﬁhﬁuﬁ&hﬂtdgreen tea constltuents shal

hem cal unds found.in green tea species and
Q@Eﬁp?- rcFPu‘Ht? W%@Wﬁté‘% rLB “tlegr%’at}’r?dglqnd%‘PfPP‘flt“édm oil of

aReYiga@ss el Iosﬁ§ qt Hﬁftogm&w&%?o@%wdqs' i QISED hc‘?@m and an
speci es, i ncludi hg but hot to the essenti al

oirtivedremigenl, oc onstur¢sudntes . catechins theanlne and

p ari des. used herein,. term "one
BsE R adR e thatn e S e "Cotiboting, CSuksaetn oil of
NUREX AGEE AN i taCiad h (@ olob RAEd SQ)ob ifecresg emtéidbe®inkrein and a
chem cal constituent of green tea), or ECGC (a water
thWMBUE@$é@handDM$@FMerﬂﬁatech|n of green tea) or
Iﬁ%@?]ene Irg dn emeh() melethg 1%7]1]{10 l%%md)ogltto% KL nggd Rerein fo

r soluble anol 'rnsol'ubl & saccharlﬁ
nol ateinal Obm@[{&ﬁ’ﬂt tgant $ab nécﬁl’d@@dlmcﬂfnti batt KEEohdI1an sulphur,
one conpound, for exanple, n-hexadecanoid acid and
BOOSP & U g ntdateAsiSknown in the art, the term
rm@gﬁ)g ‘iin oggg&lb&%ncﬁtaﬁl@ 19\/0%& Bgl ?omésqu h us%;gf the ]ubncatmg

I'tiples or es Of one or nore conp

lqonthei@nt jn theerte@renvil donpozHsd’ okere;ans4an$>rhe0mfdm:11 LOJT]bUSthﬂ
chem cal constituent possessing distinct chem cal and

PSR A1 S8t Pe P HBOMANFERE BLehBEun dydratdf druit o gHaine oil,
°¥m€PH%nﬁE§HH%ﬁH Spﬂéﬁéﬁq§ﬁ$§r As used herein, the
term "pol ysaccharide fraction" conprises water

sol ubl e- et hanol i nsol ubl e pol ysacchari de conpounds
obt ai ned or derived fromgreen tea. Non-limting
exanpl es of pol ysaccharides include gl ucose,

ar abi nose, gal actose, rhammosg, xylose uronic acid and
conbi nations thereof. O her chem cal constituents of
green tea may al so be present in these extraction
fractions. As used herein, the term"profile" refers
to the ratios by percent mass wei ght of the chem ca
conmpounds within an extraction fraction or to the
ratlos of the percent nass MEIght of each of t he four

Y o, e o R o Y



provi de beneficial conbinations and can provide
extract products that are not found in currently known

weziorazt3pr oducts. For exanpl e, an essential oPCT/US2007/064900
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fraction fromone species nmay be conbined with a
catechin fraction fromthe sane or different species,
and that conbi nation ma not be conbined with a
t heani ne fraRElddLED R AN (e T# SRV KL t he
sgne, L. diff e L4reen tea feedst ock materl al . Such
e fractions that have predeterm ned
armooais off hatpub@astm@nao@fpl@heeﬁsmﬂtdgaha@dlw polymer and lubri-
cat echi n, theanine, saccharide fractions.
Eﬁawaagﬁéﬂwﬂé@ﬁmw§@L&e?<ﬂa§w@ns of green tea that are

fr f oxal S

f f[gg%%en %S\gadbtglglt%lcg? élr:E!TECé ﬁg%l%gn'ﬁk%l Soﬁg rACtda@9%ranched
entlodi grenps tloonpe iopBoeRtyr ﬁﬁtheomsbﬂarmuu sAmg)tlaadﬂmreesiatcd alkyl

profiles (ratio distribution) of the che

cé)ﬁ%ftqhﬁaéﬁttge BPHE “Br"@éﬂ“ﬁf BN B TS %??thﬂﬁbm branched.

f Qo0 N Im%lf‘?étﬁhy%lrmo@ﬂﬁer{'@ttﬁé'}?}Jch@fen'il@dc%ﬁcﬁﬂhkb’ is typically

avai |l abl e green tea extract products. For exanple, the

edwdntgeahtedia 5ﬂr‘7a¢® iLB0 Yc andentertatliofrie weny Siie tH Aop é@@édvmlable
rease at| on to. h/h‘“&@ techin.an

d
C RO RN b i) ek ClnisPy b e i anvrde f BiuBlration)

Siigedar | yin (t)ﬁeeﬁﬁb@iﬁmn[‘&&'k A Bheanbd8ei®¥ed from a dienc or mixtures
pol ysacchari des may be increased or decreased in

r éhaaedlonAt Blitahee dchersekta aeteraigribe il askniepfasaeier dnsAtigeludes
P EorcRESKLL Ut PG R RE O 4RI kLGRS e, 1n

exhe agtboameft Hibek Aﬁ@S@lﬁHtadtﬂNl@’/ﬁﬁédJﬂ m@f/l e€ OfpkbSene.
greater than 2% by mass wei ght of essential oil

chi&al donsed theesie she Apidt hevbseHbodivnEpt Obfiserighe” means the
e i 9 r t hl

B A R TRk SRR R RHE MG AL PER, Mpically. toss than
gl eadlevr dthin pbhateif ouﬁd)al mol fteomlatd wiethplpaihtmemie Vil mol % or
og&ﬁconvent i onal green peCI es extracts. For

ol he Rl vaer r 3t ek rr%“@d’r?ﬂ))‘ri‘%’e novel green tea
CjERDNi nsrid d%n@%ﬁz‘é‘“ﬂ}? gblﬁl'fbli%fes %rve@Fh%'I lthaﬂié?@(ﬁq BY 1,4- addi-
mass wei ght of the extraction. Another enbodi nent of
stoh. éxuha@tq%onslnwamlcoorrprdtgeecanf Il_-2t¢téia1mq>meﬂ an important feature

concentrat i reat er than %b ht whi c
ERg Pode ied s AL banoRael Shoor TRES of B Ghel il grous
LedibeasiiA@l hdrelihes mas i e ypindindi [ yTRir8feldaden@hn Cu a8 Hhded or vinyl
avai | abl e extraction products. Alteration of the
cﬁml@ﬁt et P@))nh@gfﬂmlp@n@wp@ c(lls}’ﬂe'wewesm mn¢lessh allps! grneps”™).
f() Ci ql cFﬂ%‘ cn‘f% 1bc)8nr?ént% lfl)?)%ﬁ SAIC_{U hteqeﬁo nd' \{!1 elilgél co olymer)
eenteaseme I"at'i'on'of bt
n@MﬁhmGQ@emd catspech@sw%ext Racholo% (ar DU S d@lSB@nIﬁd % to 70
for specific human _condi,ti ons or ailnents. For
ewg B1-©r 48 Ml &l ofhdmpbwe?f igPcdrieel of AP IFiM 6P Ps-
t| [ G [ a
0oL SRR poRIYAEE Pl B T} 201 R0, 750 50 mol
p%r i Tedhadgsertilatk aidgntdaireckpeagt and cﬁdilysa&dhﬂky dg oups (or
ngpsntl ons and a reduced L-theanine conposition by %
rﬁé@ WUGARt than that found in the Green tea native
p!(ﬁ‘)‘?&] mtlﬁ"dn@'Ln%ocﬁx%l\{tet%'[%n%mkﬂpm B¥EL AR InQSJ be prepared by
products. In contrast, a novel Geen tea extraction
fmmmanmﬁymprleaﬁem teohmqocﬂ dAhavgmaogrstadteelrlnmbmm gdll appreci-
essentl catechin fractions .and reduc
thh‘édhjﬁge\é%ld%bbl‘lg‘/lé’ﬁbccﬂ%ﬁ’l“&é‘Sfﬁ‘%{b{q BHer So?x"fb}d alkali metals
wei ght than that found in thegG een tea native pl ant
material or conventional known extraction products.
Anot her exanpl e of a novel G een tea extraction
profile for anti-stroke and cerebral protection could
be an extraction profile with a greater purified
essential oil, catechin, L-theanine, and
poI ysaccharl de con‘posn ti ons by % nass \NEI ght than t hat

Y N .




that found in the green tea native plant material or
conventional known extraction products. A novel green

W@ 278w es extraction for stroke preventi on BEEUS2007/064900
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t herapy nay have an increased catechin fraction,

essential oil fraction fraction, theanine fraction and

a pol ysaccharide fraction concentration, by % wei ght,

thmml/mhatodﬁwomfrdtllin ¢chep niankdb vceegwele'nivceea) ph@ndctivas epdteken the

or conven% onal E own extragb P od%%tsn Anot her | )

XAMOLE T8 lY SHEVRE CYHHEROT 8) 85@?5&:‘9%‘ o §YFT Y RaP gt polymer

Ofwﬁﬁxin%téﬁsﬁﬂrd a@l&Mn%SSdfOEh&Q”?bly%ﬁﬁm@c [COMOS th@Br amount of
haV|ng an increased theanine fraction concentration
and2-addiéigue édiselypent takmpley f rp@dzttll mﬁverar{épraewmme gefrahydrofu-

Cartn?Ch e Ongl%qLOr %%0 i A0 1ﬁ01 Wi E QURES 201¥Sa%0hsa1rs Sdu?t able (for
fraction & Suny U éilve a? e oFat S

makefip®d B KiMown £omreHanob&liuext I actdi GBrept ahisdSments butyl
Extractions Relative to Natural G een Tea Enbodi nents

cdﬁbwns ar a4yl é@ﬂi“@h@%‘dfbeg'i“@émstié'&itﬁ%i'\ﬁi ngy Pagal | nagatic pabymerisa-
o%”te%@%‘?ﬂh%& SLl%h as &%&Qﬁb@ II hﬁ?‘ﬁ* I’(Bg e may be be employed A
ysac ari de ‘concentration in-an

grne@t:edtctmircah dteaiptibe wtdmethotl heunaﬂslbvfer grregitieea mll |nér with a

material or currentlg avai |l abl e green_ tea extract

prERHIBE §MOERD Gidkeft 5221088 WoHBIPOSRECE oS tqugAdn Kirk-Othmer
\M:E%rc lr(l (ﬂq o(PrCHEPI{]@a ecﬁh@lo aﬁﬁl'l@%ltlélpe\}d‘!gﬁ]@gl pages 316-317
iR

esse I's, catechins, eani ne, or
poir ysa‘&mharu H@smeaxrseucﬁrodhﬁndqpﬂaa aodrfhemtraatAmmcmhams igdited by

R bt Mot W 2 Q0 EaisF 200 B Pht 1408 Marcel Deker

WG |N ORe dffe ORS %HQ)fodhh@ntE Fagd b ponghstdibn@k may also be
essential oil, catechins, theanine, or

p &by ey dksge ameufioehd!, Qﬁtdéltmneemti andlofe thftd> il % of

t hat
e R e Rl S DB e & B SR utifgagrived in U
cpasht Nuemerf 5aati s defclgeeen cbra( Tabh® L)o 3pe lus)e@l,s using
as an exanple of the present invention. For exanp
ext rakyliliongmofnifiger presecty plyehtdropewsmsr i Sl ymm 5,910,566
fL@gLibonss whergin e, coneentiati a0, ofe €580k Aha Qulifyst for
nawz\oggnaafg 4 eanjpkatet di@iegr ,ab4 4andbselosenposil t:mcnrts lme 24 to
mhereln the concentration of catechins is from 5
t 604 Hreldng fre A BFHERAE At (i VEFY fw&tlpa%@h@méehwlé@em énq 0,439
i3, 1ABIA0rs 2L BEL] POFLIRLT AR N £ERABBODREILRscs in
theani'ne 1s ron10 001 to
cow@ent?ahnwmlﬂﬁ:gsmembdeaapkantTnpudblmcﬁnaDthﬁ 1,2-addition
Sé{sy g%{gﬁgﬁ]e @q?g e Pﬂﬁq%ga}gt%%sr %Eﬂlég?-‘o?éé() IRé 42 % of the butadi-
cencemtynation of native green tea plant material,
and/ or extractlons wherein the concentration of
cHIOBdi ne Swtadlo@init carom@gct inpegmeite insdidsentyrentd on @kylstyrene

02 R TEA T B AL LB EBE o e

ofovess@Rbk @lst@ehs). | Inf6AMeMbOdiniént 200 VingESirdRgtic monomer is
concentration of native green tea, and/or extractions

wHérdien t he concentration of catechins is from0.01 to
st at | ,

R I R R R bl T TSRk Ty R oy or
f bom:i0hali @d200h hheocpneentinatit pngiofipnat hyie- ,g;ﬂl%@ny-, carboxy,
tea, and/or extractions wherein the concentration of
pol ysaccharides is from0.01 to 40 tines the
concentration of native greengtea plant material.

Furt hernore, extractions of tge present invention
conprise sub-fractions of the catechin chem ca
constituents having at |east one or nore of chem ca
conmpounds present in the native plant nateri al
catechin chem cal constituents that is in an anount
greater or Iesser t han that found in natlve green tea

N T . T L I Y 1 oy oy



concentration of native Green tea plant material. In
maki ng a conbi ned extraction, from about 0.001 ng to

w@kwat2®89 ng of an essential oil fraction, caPCBES2007/064900
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used. Additionally, fromabout 0.001 ng to about 500
ng of a purified catechin fraction can be used.
Furt hernore, from about 0.001 to about 500 ng of a
punidFed, bulphemdi.natrpr.adtriogmn. ca hUéIQ@Q@d’I SFbﬁany,S wherein the
fr 0 ou

h(%'% &bl?%l%ﬁmtp éfphw@l mbglsol u“delboofl%%sccharl de
frraoséon Taa ab@l lg&ﬁd; Ry bd Yn@frpdeitedagiid QRe vIlmE aromatic block
net hods as tauq in the present invention bel ow
peysFt thaimapgrd fméa{cméwweoﬁel@m Ayt inofe esenye of a Lewis acid.
e%gﬁg%leate&!% du[la{\w]gﬂ@ afe &85 %%Whﬁﬁﬁ‘%h&’qmlﬁé«%%ﬁi‘ dhd com-
sub-fractions anine fraction
poliycacohasdfderiiacticn as ellh. agodgdatidsevhaBF-omaotde boron
the _catechi n, Ltheanine, and pol ysaccharide fractjons.
AhTEEeEAe jeherier Bopelt £ BHOp- Pwmésdnﬁh B oRs rggegrsip-phosphoric
mass; wei ght of the desired chem cal constituents may
be achi eved with caffeine as the principa
n@MOEZsenThaimadi gradioms tcotdignns i avet ko vpurinf iked art and include a

fraction. SCCO2 h 1o be a Il ent neans
fé?mﬂﬁﬁé?wgpﬁgﬁF‘ﬁ%bﬁI @Q)FQQH?Pteféggsgbck r emovi ng
alpee3s185%hy mcﬁqtvﬁhwy th{dlﬂlﬂngaélt)@ NRay Metd&ived from alkyl
f eedst ock naterla nbi ni ng al he sub fractions

ofacichkal pie@c(emcelm @h‘@n @gﬁ)aplhlyylpmhlyﬂrldaﬁt pomllc»fl suhgtituted mono-
ggglrg)é)ﬂ%gc ar%tlacgsso{,\edlea \c/ﬁs E éé)ofgot elen Ch l%r]()S%%fFﬁls the alkyl
5§r<ﬁq9/@&@63@90(0ﬂ9300r at sap {Poefs loe)so w] msaoml ghka@ples of a
the total catechins may be obtai ned. Conbin

seligatledllgflf glﬁppyna@%rmémowwégshawro%*ab@@mb%ylodeuyl tet-
el ut. tions, highly purified catechin
shgk?yg%f&%ﬁégéghprising a total catechin purity of

9 0@E%0 byT nassigvelaghtigoindlbel subtiracti die Wdlhgcamted copolymel
concentratlon of ECCC of 62-70% by nmass wei

C BUST g SR riSo's it 11 MAQBht ShOR 560006, of 15,000 to

reagenablysheh i e oo ! f vield is sacrificed,
sub-fractions conpri'sing even higher |evels of t ot al

cﬁﬂbﬁﬁln]pudxtgeamdnE@ﬂﬁn@Umdentpaydspmmﬁy be the hydrogenated
obtained. A purified L- n|ne fraction in
C Py gt e eBh EAges HEToh ot o0stby rilsl Rgigne S Sraor L0

ffaebion and a purified polysaccharlde fraction
conprising a pol ysacchari de concentration of greater
HHHIQJO%IDWWa@QbQ@inWt tof pphendrredcthieon vewtidn highrises a back-

are he S|ng
gu’bc‘h%%mmdt ﬁ%mpr SZ&%POIan\S/e% Il(gﬁqo fhi%%gé“‘?l ‘% or %6 mo! % to 60
exﬁma@bfﬂﬁ‘ﬁﬂMthﬁH@ﬂkﬁonkabgﬁ Qfreqxtraction,
sol vents, and extraction technolo%ymused depend on the
1

st42i ng Te Huwi @EPO@BW@t RETE 8 ‘Bf’eltth@ sQupdees u back-

f, (NG Fed | &;
IR T e i s LR
i mot Beopieskfitn moventi ap., ©anmhmereadlly det ermi ned by
those skilled in the art using no nore than routine

b8! medt &0F s ROgH eI the @Plyééﬁlu’iﬂh%@“@“ﬁ%d%é@’qc& copolymer
aﬁ&p%uée@rxegﬁﬂpl BBk, LB ok MifeRE At EIJCpHé&%egf The block
starting matérials that i's processed t6 an out put

natped yraér tihatbehathes pabilflock atk cofalyms:, dror trekBpl &B Ai qopoly-
a particular ot of Geen tea species plant material,

the initial concentrations of the essential oi

chem cal constituents, caffeinpe, the catechins,

L-t heani ne, and the pol ysacchari des are determ ned

usi ng nmet hods known to those skilled in the art as

taught in the present invention. One skilled in the

art can determ ne the anount of change fromthe

initial concentration of the catechin constituents,

for |nstance to the predetern1ned anDunts of catechln

e o R oy r N . o,



species. The plant material may be the any portion of
the plant, though the aerial portion of the plant,

wabioch2iose| udes the | eaves, stens, or other plBEE/URAOT/064900
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is preferred. The | eaves are the nost preferred
starting material. The C. sinensis species plant
materi al nmay undergo pre-extraction steps to render
t h"eelrrat)éteinalheimﬂm@ny cpai'rtbiqwil AP dapolymeandlranye fovberiment the
that S. use é th roextraction is contenpl ated by the

é%fﬁ " Pnvent| 8‘?‘1 NS C ST R8RS s 1eaf material is
pr[efyﬂ]abl Yn sheamddifedtnae bevaie chh%n?ﬂé&ﬂﬁﬁnﬁhgioup is present
convert the catechins to phl obphenes

pravdléy i Yoms éfscbaé@(éﬁYtﬂ@aFmWhe ket riaeth lopk §Begefined above.
ngtﬁg?:ﬁgl ?EE%&E‘ i Q'O‘IIOL]!ébn}'Ht %%ecgqglécpﬁgtogggégfﬂwtl% ‘kbone under
DUHMEﬂwZ&dcoadﬂuH@r Tmfmmeaﬂduhheoﬁ®abh$mg:mabﬁhléﬂdlncudua
prior to pre-extraction st ens, Is dried or fresh plant

nﬁ?@##ﬁﬂemﬂebﬂ@ﬁéﬂerCHPeé%%Fé@iPBnC§P ﬁocghprlses

gry ng r

D, AL R VB PRIl b SHTRIFL Py RETbRRutee Block
n&ﬁ&mn&&ﬂow<ﬁﬁl@ﬁh&ﬂcmbver the pre-extraction steps

c r have noi sture added t Once th
ﬁ@%‘ﬁﬁt JFEH t ShRer fHIIPEY ﬁﬁ / f‘Brn‘ﬁNﬁere&’tor“Bb’t My, also be
NRkNAds «0fs &Xtr aRddpoRti@r ® HRRb&mliahedriy 1 bbedpigsefoduces a

invention. In general met ods™ of the present
i nventdrowp cohpmickeng glnulpaiThe ngrethleods cwlbemepmgmtecenmt gasubsti-

CEPadTR ey BB P o SORePHP T Wi B Shther suosii

dir@sd de. o SR A pehbatt éﬁbiﬁr@ll'@mm]mg SRR POthdiithber of carbon
sol vent ex}ractlon steps, such as, but not limted to,

watens ORyRIr orIreshs by cthe aAnvenber fafngar Yoip el prespslob et pendant
ext [¢ Addi ti onal other nethods
co%ﬁ@ﬁ%“p“%nf éﬁ present invention conprise

exoe4s4t i onho¥ goepm) ftre@-pkank amete@rhaly gssupgmay herarafted onto
organi c sol vents refrlgerant chem cal s, conp ressi bl e
gHexinYsonbrnehad iqup oF Baslthose undei encesenr aet F%‘H““ﬂ‘ﬂsgh
Sﬁﬁﬁ@]couﬁ‘ie%n&‘ﬂé R:%BB %‘EBH[@EQ&E%‘&X&»n MRl @YU o reaction tem-
I nprinted polyners, ot her known extraction
npmhudsof%@&ﬁwméﬁhﬁEQUeSOaf@tkﬂﬁ@ﬁCto those skilled in

t t. n one aspect, conpositions of the present
E ' némi?/“)bebep epkrkd’ ‘gg At RBF o nBP PSR- t He mixtures

3&%&§ﬁdQﬁkﬁ%%ﬂﬂﬁ%h%&&HkCﬁ1b%e%0bﬁh9&ﬁ%§wén§ The
i nvention includes nmethods for concentrati ng
(Eﬁﬁﬁlﬂyu ng) ddfetepr ofbbilngentthgheskahb gelatai lcoppldnet hery be a

'uéf?i LB € RTBRIY™ BT AL AR o Ryl e odimen

?fded)&@ﬂll&ndi’)fm)trﬂ@ igre@rntierbRLRRLPOBHRET @l usi ng
rocessin Extracti on of the essential oi

cHl:!W&al AoRAsd lﬁ@ém@caﬁuﬂ decarhieilfdosloporstlymge geaenthat the
i§ 0%1%81”(:(2’]%%?{ o 1ch\ét% Ele(ﬁ?gg(%fu?‘fB;%L{&pltm&léwuéglea gl%ﬁlgcl.inomex.
Caxbopledirokiddef| d&@@u&ﬂlﬂtl“lﬁ]@il\ andl )Sﬁéxﬁn&m@é ogk€alth A-B or B-A-B
product and an ingredient in many foods and bever ages.
ESSBIMAYF oils are aromatic substances that are widely

u pnt r a |cal

i R 0 S e AR o R
nix¢aur @ bafnched er thaun c2f@yoenpounds, that can be

grouped basically into two fractions, a volatile

fraction, that constitutes 90-95% of the whole oil and
cont ai ns nonot er penes and sesiqui t er pene hydr ocar bon

and their oxygenated derivatives, along wth al phatic

al dehydes, al cohols and esters, and a non-volatile

residue, that constitutes from5 - 10% of the whole

oi | and contai ns hydrocarbon, fatty acid, sterols,
caroteroi ds, waxes, coumarins, psoraline and

flavon0|ds The |solat|on concentratlon and

. oy .



environnent. Water is an excellent but a non-selective
solvent for caffeine. Extractionwith water leads to

waele®3owsd on and subsequent | oss of other val uediI/€S2007/064900
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conmponents such as the pol yphenol s (catechins) of

green tea. In the present invention, supercritica
carbon di oxi de has been chosen as the principal

pri®884k f dr cagteraledivant dienkeydrdecnftddeipatlymer of aglieen copoly-
tea). Thi s process involves using a conpressed gas at

high tenperature as the solvent to renove caffeine. On

a [008FET Ccilidbns ealbedintai bignh diroxéitled Sopssedet B L3thir @&plolymer.
caffeine fromcoffee beans. Supercritical CQ2 is ,

ndﬂﬂé@] | ul® fiTarFt oMt kimenis otsah edrogenaigd copolymer is either a
tradit . or. LG .solvents,. . nts. .
LR Lo, ol Ly PR AL ARIAT L ool
beanss with CO2 and have been previously discussed.

Zq (US, Patent 4,247,570) detailed the operation of
djﬁﬁl@ﬂei n&t P8 S A IBEHmEE d1YArogsealcd. comreyrea Peiidier triblock or
cqﬂg%g%uﬁkgﬂﬁﬂ§@g;ee beans, ranging formO0.7 to 3%

was~ decreased to about 0.02% caffeine. The extraction
prl0858]s whsocondibot@tnathe/ fel y8Gr Coampdisd60 bacld@Mebdrstyrene and

( density ?%)0.4 - 0.65 g/cc). Supercritical carbon .
dﬁ%ﬁbagd?@eve %Frféﬁlliyyév‘*lgﬁb?ecéf)?éiyﬁ rs Bbtst)fxﬁge and butadiene
sql ubid httin&fomakt@Loso1 el W@rxt handiN RN @Mk fined as hydrogen
solvent, which results in the use of large quantities
offraoodoendla¢ epebywihsubwt &nttd &5 inntfleab buiadidsetiigacted by [,2-
fi . and operati.n . As observed with coffee
bééﬁgmea @re%ﬁh”écF9§§%2“valuable co-sol vent | eadi ng
t @eadsuilrsirant ylad dtainiir gv@ag extraction yield. A
schemati c_di agram of the nethods of extraction of the
bild¥Yi cal by Pedinie cheny camteping stuentgyobe giepegsenied by a
pl. erjal.is . ikLlustna L. Fi es.. k-5 The, . ...
EcPMnRE Rl Pr RrMA M3 SBEER Wb bR Sinids o [ifyescongaining
sieps. HAdre cabexenceacidnot kierivextcs wkedvitineludel dinnydibérs, acyl
X appears in the text, the nunber refers to the nunber
i ha -fgsupégow.cs,ﬂ“ﬂ?ﬂe%é{fﬁ%\|lwF%'a|'dﬂ?fé_tfﬂhd%oliféeé}'qeﬁngeﬂ“d imides.
exiikaftd 0P sRERGERS i AL & 2R BSEBL eded N ﬁré(:s‘e Ainclude mono-carboxylic
Exenplification section. Step 1: Supercritical Fl ul
Catideiic.Bi,oxide &t nadniamaofliGredn afdastEssernt i lalwe@ialky! esters
e to the hydrophobic nature of the essential oil ,
st 4 Sl G RSB i, Tt ot 4 AR o Yot atky
» ediexam8rcdPet it 0l ey F heFarb@0diceidd!, AtSUANE TRY BRrs include
used for this extraction process. Since sone of the
corpup eatdsoipfinhtyideides Bemtricahcidi br ester, votlats leyerstlegmi.c.. those

dL(“):’l%tiallnliﬁ%gt ]I gpnorltg¥ z%l 7Q"oz ‘%e lglgoed %:’ haen' l?xlt rs‘ 'eCrt 10N .
pr QESLLIE RO e PR TEYPIREETHET 8F YR H R IPVRet i on

of006g egs et cdhbdlihe sh@B GalrbGONEL AdidenhBydri @B dfliesters may
| eaves of green tea using SCCQ2 is diagramed in
FPgFracseniidehy e grpeps del@smpti: [ 10] is dried cut green
tea | eaves (size greater than 105 mm). The extraction
sol vent [210] is pure carbon dioxide. Water may be
used as a co-solvent. The feedstock is |loaded into a
into a SFE extraction vessel [20]. After purge and

| eak testing, the process conprisesliquefied CO2
flowng froma storage vessel through a cooler to a
CQ2 punp. The CO2 is conpressed to the desired
pressure and flows through the feedstock in the
extraction vessel where the pressure and tenperature
are maintained at the desired |l evel. The pressures for
extraction range from about 60 bar to 800 bar and the
tenperature ranges from about 35 0C to about 90 OC.
The SCCO2 extractions taught herein are preferably
perfornmed at pressures of at |east 100 bar and a
tenperature of at least 35 0C, and nore preferably at
a pressure of about 60 bar to 300 bar and at a
tenperature of about 40 OC to about 60 OC. The tine

L Y N . Y 4 e . - S
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tenperature, and density) and predeterm ned intervals
(time). The resulting extracted green tea purified

wees®entioad oil sub-fraction conpositions from REHS2H7/064900

the nmulti-stage extractors or in differing collector
vessels (fractional system can be retrieved and used
|ndependeQ}Iy or can be conbined to formone or nore
green teapessential oil conpositions conprising a
predeterndfed essential oil chefjical constituent
coheept rati-en hat is hirgher /LCL\ger t hant hat f ound
in thd native plant materiaf” Typica@Fly, the total
yleld of the essential oil firaction fromgreen tea

pl ant Chreter+alPRusi ng a singlie.s ,p,@££r2 extraction is
about 0.4% (> 95% of the essentE bll chem cal /
constitue%ﬁs) by % wei ght havi ng an® ‘essenti alRQi |
chenmical constituent purity of greater than 85%dsy

mass wei ght of the extract. The results of such N”WRH
extractionprocesses are found below in Tables 4. /
The proce/yre can be found in anple 1. Table?2. ~C
Resul ts ofl/ 1st stage processing|at RO C and 200 bar. “
1. CH/Cﬁ nese green teaK_F4,;CCh\hese green tea; 0
JPGT j Japakese green tea. (%1 Caf f dimé extracted from
f eed & caffeine in extracts{caffeine in feed x 100.
Table B nposi ti on of thé&Hessentifat-ROi | extracts of
G een tea.\Extracts And Met hods nph|3|ng G nnanon
Speci es Rgbated Applications TH pllcatlon cl ai ms
the benefit of priority to Unlﬂéd States Provisiona
Padnt] Applit GaliicRBs os ekt ?ﬂcaﬂi_} B0 7281%0911201n§ i dueH as alkyl,
March 23, 200 and 60/873, 4 f|Ied Decenber 7,
200ary Whlch)hl A echhid Bbyd¢ mdﬁlpby Ay&agpy or éf’@flﬁéhl@e’l ifar instance,
S B SEho v fule Part P Rt a2 0da e Brh B RRE hsmo: R
spe@l leesmdwvnd&gmaynmehev]at @tbresselRt al feddd poobitleardmydrocar-
el evat ed phenollc acid anpunt, an el evated
pPORACABSS AU A ahﬁUh?M“aﬁaﬂﬁhﬂdh”ﬁﬂéWﬁﬂédCsmlbmjbdo“’ The
p th 'y
ei”f%{i(%@??ﬂﬁs A Bl TP D0 sl BB B2 BY i wp 10 25
Bemk)gn aungs Oﬂall; loe ubmzelﬁta@mﬂtm&mﬁxiﬁlmmaﬁmmnalew acid or
ni cum or veru C.. aromaticum and C. cassia)
dlﬁw& e%ﬁﬁ%@ﬁ“?f &eriyives fﬁ?ﬁt@@ Fsbangh] Mafgle ansdride’ chloro
ARllNE ahRydr T(féo'h%ﬁ!yl %QH% Reriadond aang r%'h!ydllr@@&‘?tl"ik%m acid or
groms fromsea |level to el evations of nihe hundred
netherdside] tethgls vhmukesémbnnusaharhnamdomtrong ethyl isopropyl

shoots are reen h, or ange.
I Caaep AP e BET QI o0 B Sha et RElS e RATOf aereic anhy-
Wiitide. @ Mhieiy a8he@iddPRecicSheie and fhmaght elcidndarskd@wer alkyl
The | eaves snell spicy and have a hot taste. The fruit
|@ﬂ%htbvapfbéﬁﬁvnlha¢ger than a bl ackberry; like an
' ' ! The fruit is bluish when ripe
wth a taste |ike Junlper and
a[0ne2EDbi ne oseehl hodWhen tb@pbﬁﬂhﬂ@ﬂd toé vieenabh ranh@i domprises an

matter which is called cinnanon suet. The root-bark

SEPETT] SrOUPK &Y RIFHRa ko Ard redssirasO| in@eccﬁhﬂ@ﬂd@ntmn@hfunctloml

?gﬂug‘%\/ﬁﬁ% a&%ﬂo}” qu it ildoahison, %bmﬁ{“i’ 1 ’40tJ}e(} o %0 carbon
dicinal part of cinnanonum spec consists o

driomd. bark, separated fromthe cork and t he underlylng

parenchyna, of young branches and shoots of C nnanoum

speci es. G nnanon species were introduced throughout

the islands of the Indian Ocean and Sout heast Asia,

and are now cul tivated extengigvely in Sri Lanka and

the coastal regions of India. Sri Lanka is the main

produci ng country, though substantial cinnanon product

cones fromlndia, Milaysia, Madagascar and the,

Seychel | es. Ci nnanon bark has been used in traditiona

Eastern and Western nedicines for several thousand

years. Accordlng to the energetlcs theory |n

I L 1 o I L o [ == p~n A o oy a



17: 7260730, 2003; Jayaprakasha &K et al. J Agric Food
Chem 51: 4344- 4348, 2003; Huss Uet al. J Nat Prod

W@2001521p391, 2002; Nagai H et al. Jpn J Phar naRol/US2007/064900
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32:813-822, 1982; Su MJ et al. J Bioned Sci 6:376- 386,
1999; Shinmada Y et al. Phytonmed 11:404-410, 2004,

Taher Met al. Med J Mal ayia 59B: 97-98, 2004; Kamath
JV0@e3]lal . Ephippisshelr sResblg 7aloqtgnls 9molude008¢ KinobkEha’ M1, Oxo

et, al.. Phar nacaol, 348-45: 1998, Simc A et al. . -
pryEoneier ”ee N IR Hract o0t e AR B by 9bror rc
Ethrehannac allfobid: @691 Alfol®9900 Kougnldd etovalSasel); Epal® 610
Et hnophar macol 73:199-207, 2000; Kwon BMet al. Arch
PhafFIREY 219197 EB2, Capogitioka [Hnetoldl 79 Chmeetol @ept!l and Do-
196; 2 Aclhe, ' 1St nt s of . AR
o e T L oe SRR SR Sy Pahihg® ane
nanroial at Heeke! ROhyxpheroldgniacidse!l aoUABSHAN® DUMand Acropol®
wgscLIage, resin, carbohydrates (starch,

pAhyW dcEAa K esI N and ash (Table 1). Froma commercia

amtrgikéﬂ—?}ghﬁ%nzﬁi‘é@(ﬂﬁ@ﬁﬁﬂ&" the essential oil

(partrcutarly € clnnamal dehydes and terpenes) and

t f0G@Edl ypneord embadindst (lpapoliyowh afItye tinenfibavortbbr comprises a
al gosidesafroanthocya i di ns aBd.fIavoroid?%Bhave been.
t PRSNGSR EoRK Yder &Y 176 HaPSYIMnbdte PO HpGY tcae further
t handdne-apthel, i GonshitdRtSnifRh¥PRENY it& FRMPAURESctionalised
contai n nore than one hydroxyl group (OH) on one or

moe karconaitgningngs anffine phiys i @almidadgretenmialically the nitrogen-
properties, analysis d biol ogical activities of o
DTy BeRoRLo Eha bt Fledf ety T raveRende iR aaup.  Suitable
stmehieedné Qe ﬂﬁﬁb{aty&i@fcﬁnatl’do(\;‘\rer\/(ﬁf—m‘o‘ﬂidﬁﬁrmﬁilﬂém cal
constituents such as the pol ysaccharides may al so have

i HWSE antThsi oo learligndenedii giaalbeefif bended foj kaerglant carbonyl
b i ¢ he chem = ONPOS ti of . ci on. L
VSRR Brob s SRR BPTRERLETR 8] i RiP O R R P A etions-
ang, bor(ti) chid tauriat rpHaGEI esled TdhlcelylontBrihecalpah block polymer
Chem cal Constituents of C nnanon Bark % dry Chem cal

cOHetl fdent s wei ght Essential G ls 1-4% Vol atile O s

T Ci , 809 - or . :
2 o Pl ey Ao B t RETS el AU SuRyfagy be derived
2frolre nzoxypgé moamnal nded yden ofugenod/of up $oirk0%th a primary and/or
Trans-cinnam ¢ acid (5-10% G nnanyl acetate G nnanyl

2T EORHYINHEEDbI 1, 8- ci neol e Monot er penes and

Sﬁﬁ)@?jht erEQ(%ﬂﬁﬁeb( 148%suhlplRa- RiRepe Bat.ariRkL NeNgn&AEREOkclude
Pol yphenol s 5-10% Fl avonol gl ycosi des Kaenpferitrin
Kaegipfaer gdhm3dcO-oBet ariDogen copyuiamgs yine(hhacrylate monomer (where

~4) - al pha-Lr hammopyr anosi de .Kaenpf erol 4 T
SRR or oY o s QR o5 Rk bty sente o
anesilagde | KagopRtargl pbet @c Bapiof- tsanasid céhpound comprises
A4) - al pha- Lr hatmmopyr anosi de Fl avonoi ds

Net RGPy oY 60 &F B FRECERBEND i Sepicchreehita monomer and may be
g@%%ggM%Q% IR RLE6hi n/ Epi catechin ol i gorrer s

-(2-hydro ypﬁenyl -propanoi c acid

3- (2- hydr oxyphenyl ) - O gl ycosi de Proant hocyani di ns
Condensed Tanni ns

14
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Cal ci um nont er penes oxal ate GunmMusci | age Resin
Car bohydrat es 80-90% St arch Pol ysacchari des Ash

w@orae3of the Invention In one aspect, the pPEBESL007/064900

invention relates to a cinnanon species extract
conprising a fraction having a Direct Analysis in Rea
Ti me (DART) mass spectronetry chyomatogram of any of
Figures 6 to 85. In a further epbodi ment, the fraction
conprises a conpound sel ected fromthe group

consi sting of cinnanald €, penzal dehyde, cinnanyl

al cohol, trans-cinnamc acid, ¢innanyl acetate, an
essent | al oil, a polyphenol, a acchari de, and
conbi nations thereof. In a fur{her enbodi nent, the
fraction conprises cinnamal delyyde in an anount greater
t han about 2% by weight. In a Nurther enbodi nent, the
fracti on conprises ci nnamal deh "ln an anmount greater
t han about 5, 10, 15, 20, 25, 5 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, oK 9596by weight. In a
further enbodi nent, the fﬁ%ctl n conprises

ci nnanmal dehyde i n an anmount frokgwabout 65%to about
95% by weight. In a further enbodi nent, the fraction
conptPsEst an essential oil selected fromthe group
consi s r

2 ot hox e e Ry R o KRR ¢ B ey

l'i nal od@is ah, 8- ignagl @, O abphenpi nene, bet a- pi nene, and
conbi nations thereof. In a further enbodi nent, the
fractlSﬁﬁbgnﬁFH%@gmégﬁéﬁth&#“é@]OiHlaﬁh%hﬁﬁﬂtgpﬂéﬁﬁ“““m”“1

about() A% bon @ aéf)/oirl?%nc\f\@}ngaélmém mcf]lﬁt nQ{ éh 0gen;
enbodi nent, the fraction conprises a conbln@/ arount
of ci nnaﬂaRHehydée mndergbs bypdriogén oi la lofdraboby! §%ipaontaining |

about 4OW ht In a further enbodi nent, the
f r acPiow %8%%FF§’§ %P@br?ﬁhenol sel ected from the

group ¢Qfgh shibhd PEmfIl RYORRIL, dn ofik aMBRAIm&lyepsi de3. and
conbi nati ons thereof. In a further enmbodi nent, the

f [Whm Exanped edt edtctlbkomlmmnwmm@nmmmvulms dhclude N,N-

dro Ny, ) rq noi C.

e BBV BRERAS el o DRAE) G Rty adt-aimy!-formamide, N-
e@llntyﬁﬁttﬁﬁlhhﬂe ‘Nﬁltfﬁ@mn%Ioﬁﬁhhﬁﬁh(médrN’M{ﬁﬁaL@@@ﬁ)namlc es, N-vinyl
catechin oligoners, epicatechin oligoners, ollgonerlc
PP IHAK HSEYRMIEE n &1 Yh RIS, d\lmluérmhéwéw Yivigy! amgolidinone,

ﬁg@ggﬁt 'cgpfloétéés??@gorcgmge )ﬁia ng)tc rom WQRILJTen&fmélhﬁammouhy]
congiastl mlg dflnktaenmixebbLttyimMa:erﬁmf &hmbthylamme propyl methacry-
3- u- Be Iucopyra (o] I-(1A4 ) - al pha- L- rhannoP yr anos;j
dlelte (L 61]111@)[)1@ é(t}é agglgﬁ,l oij?%Ihbﬁ%lW“’?[PYOPY methacrylamide,
A [ r ol

&)ne%@gﬁbgﬂpﬁ 2@@ m@w n@l%au[&a@@ﬁ{l B ¢
r[lﬂ@ﬁﬂbpyﬂamswdrebocamdmcmﬂbumatnmmsomimr.eAfromhtic amines include

rth nmbodi ment, the fraction c ri ses
PYPRAIGT S DA RIS EREC (oM CaBontA 20 54 18 SHoutr 70 Top H-AT
thwalnhhy Bai@yf UF LR RMBQAL MRNo mbAE ot dBCEAQNding nitrogen-
conpri ses ci nnaimal dehyde at about 6/6by “wei ght and”a
nycph@}goplqgﬁatab@u@up;sodn,@ bgr \@pwglm indlpdiagf gt dr the following
g“ng the fraction conprises cinnanmal dehyde at

%ou a Wbby wei ght and a pol yphenol at about 20 % by
weight. In a further enbodi ment, the fraction
conpri ses a pol ysacchari de selected fromthe group
consi sting of glucose, arabinose, galactose, rhamose,
xyl ose uronic acid and conbi nations thereof. In a
further enbodi ment, the fractjison conprises a
pol ysacchari de at about 30% by wei ght. In another
aspect, the present invention relates to a food or
nmedi canent conpri sing the cinnanon speci es extract of
the present invention. In another aspect, the present
invention relates to a nethod for making a ci nnanon
extract conpr|3|ng sequentlally extractlng a C|nnanon
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conditions; 3) contacting the ground ci nnanon bark and
the carbon dioxide for a tine; and 4) collecting an

wez®en2iodd oil fraction in a collection vessel PCT/HSZ07/064900

further enbodi ment, supercritical conditions conprise
60 bars to 800 bars of pressure at 35 0Cto 90 OC. In
a further enbodi nent, supercritical conditions
conprise 60 bars to 500 bars of pressure at 4G‘DC to
80 0C. In a further enbodj t, gvhe tine is Bﬂen1nutes
to 2.5 hours. In a furthgr epk6di nent, the t

hour. y#F=a\fL&lther e I ment » a super cy=tCal R
di_oxi efraiglonal ' temis /</
fractﬁQ puri and pro |\ " \<Z
essentl BT fract Nan. JMmva further enhad ™ Ry

|se? % contacti ng ground ci nnanon sp eC|eé

pwérwe At B IC genggeadense tmH’@§F‘(§d@”ﬂ”l“&ﬁﬁ’%%%pmat)hew il related
WAL &fre S @URMONN{ @ @af bEBn&YLH o

pglysac%harlde cﬁen1ca“ cong?#}ug%¥gnlnﬂﬁ Q%h&a%rg)?SBCkxed

amdnpwrrmyrﬁggthéybghnmmponysguumarkNéBAfrdﬁxmhﬁl -NH-CO-Ar,

crbbis M O Fhd i R EorCbbEh e aTeGosE (4 apaE-oncr s

oy z@ﬁoummenn@r@q@m O)mngomgh is0l Htm@n is at 80
OC to 90 OC. In a further enbodiment, the tine is 1-5
héﬂﬁ@] | nAsprflmCt heinesnbodileshese arhiact iwherdis @catbhuten of the
1(?}1&5"05 i1 s Sl Lgdllgeﬂ[tlth dgg‘ﬁ%‘:megd Q}eﬁgﬁg]uor ﬁitholggnaThc amines
flm‘JyhBE remamemm 818 Bes COMPE | §8/alid) ri € OMHBCHPIIlY be a
ci nnanon species plant material, the first Tesi die
fPBH¥@PEEJEP“HﬁﬁFoW“€h@ese@@hﬂcﬂé@ﬁdu%ﬂﬂﬁ@wwgﬂebﬁb9M1lﬂCUdﬁ
, I t f nt
\gﬁf(%s{%gyg%g ﬁgﬁ Fﬁ hee Pl nl%hgg dg{% Lto%ﬁl?}gﬁtgél)%hg Exa%djles of
aanmmnentimatoedmahmlehohhsalMtdlmdmﬁme%tsna@m@d\l methylaniline and
p&1¥ thO|IC gpen1cal constituents fromthe
h{aP Yl i i LBreme i BIeOY AP HCoughaBH ogfficAy pypine,  N.N-
agﬁ]@étﬁ?ln)'heﬁﬁéh&hngkanWﬁﬁliﬂuﬁhe4p(gr| l}llﬂgﬁﬂé)rwlfzoa}& liflfe (ais
are adsor bed ing the purified non-tannin
ppﬂyphenohwc dhenﬁ@@mncwmshetuénﬂmﬁoaptmmm(s)BmnumeM&: 4-
resin | eav

ooty BHenaRRE 2SaurbEa e TRL aRmis py Tt ot droxy-bensoi
r @5 Nphdny| asfdr tnehyeahesh enRtylathe mmﬁ%&gh&w] ¢ benzamide,

sol ution conprises ethanol and water where
et HENo| b@Umb@mmﬁatwdh a2, i@h@s%vbthyghmnel !4 1d1enyldzoamhnc
f%& pﬁsti%ﬂ?{i)ﬁfcrﬂ ts ot { esd] hy \%ﬁlé(r%zgPr?]llplcﬁenslglbﬁgl?g\na—ethoxya‘niline

conprises e and wat er

cencendeatiu®nines 25%obyx wajughtuddd aapmhtR@fine, and thienyl-
enbodi nent, step 1) is carried out at 30 0OC to 100 OC

| Hbatfuged H@ﬂlnén‘d@@W}%‘?ﬁ of ghapsujable awaniticetmiggs agluéoamino-

e n h

OS5 OARP Al B A NeL CTRRE TR SR LR Fusgeen s
hour 8f ahnaranfatict ey, erhodi ]mantmothﬁéolﬁrthE) b duodusite, and 8-
I n_anot her. aspect the present invention relates to a
CHANQHBIROLBECI es 30 r MY Udepaiced A4 He ABYMOds S as  2-
tH8inBbESAR d YNt/ cbptamoklﬂgrsc%%ﬂﬁﬂgl Hﬁn&rg%ﬁﬁt attached
invention relatés to a clnnanon speci es extract
Gbﬁpﬂwﬁpn@ecm@mahahd@hydb4pcmnmamnnn@@ndJann&ﬂmd16%&bynndw

QA A G TN S U R R N
31 Q@h}@' pl@ﬁyl lkau5l%/° ber Werded hini 8 s hbgiaei NnABEGeRYES, ylamine
b- gual enen/ ci s- g- bi sababol ene at 20 to 30% by wei gh g

of the cinnamal dehyde, and pygogallol at 1 to 5% by
wei ght of the cinnanmal dehyde. | n anot her aspect the
present invention relates to a cinnanon speci es
extract conprising pyrogallol, cinnamc acid at 80 to
90% by wei ght of the pyrogallol, nmethyl cinnam c acid
at 85 to 95% by weight of the pyrogallol, coumaric
aC|d at 20 to 3096by wei ght of the pyrogallm

o, AP i ~r—n s o a1



I n anot her aspect the present invention relates to a
ci nnanon speci es extract conprising cinnamal dehyde,

W@ R0viamod acid at 1 to 5% by wei ght of the PCT/US2007/064900

ci nnanal dehyde, net hoxy ci nnanal dehyde at 0.5 to 5% by
meight of the cinnamal dehyde, eugenol at 0.1 to 5% by
ht of the cinnamal dehyde, p-cynene at 1 to 5% by

vvéﬂ htl of Aﬂﬁéumahﬁmmatdehw@s adnshded gonpoandp agoslisglosed in
W‘?J ghtPaﬁtm gfﬁ)tf’ﬁ)eﬂ; ﬁé‘é@}yﬁﬁ cf%%r VEFIR lsc HRCIQC? a n(fn(?calbazo
C%Mﬂﬂh}){h dene/ humdberelaat a&ﬁnd@r%% ynwetigbizoofoh&e aminop-
ci nnamal dehyde, rogallol at 0.1 to 5% of the
cﬁﬁﬁﬁﬁﬁﬁéeﬁvaéd”8%G“ékﬁnawypoﬁﬁWﬁgﬁé@ée%t‘@0“¥H”§UW&bym“”0‘
WS DAl Wbl IRIRLI SR "o AOIST ,BSREEh! Neninothiadic

dsent 1 nvention relat e Ei nharmon peci es
exbreactmm&nbrutlsmngucheanarw hméiatran@tiepzivet Hovhyr suitable amines

nnamal dehyde at 0.5 to 5% by wei ght of the cjinna

'”Hﬂ%‘ljl‘at e 418 1Wn]§n(ﬁr‘mé“&‘BWWYI&’(NTB”PI?W'S@@%V”%ﬁdﬁht '%@ N-(4-
t ciAn, opRNG ; 5% ht :
o e B TSI T8, 1 b edafieg  Ocher
weighatiohmi i whmhanmlmnuumbnmhem CﬂﬁphOhOH@UOemﬂh©d5%ﬂMEF
tbé e\é\@ét Is;tcﬁﬁfaé]ﬁ{qg Ilca:mﬂH)j € 4R ﬁ]éﬂgﬁq%;sﬁﬁxgﬁgévbaycri%ll eaxtam%les amide
cikfnARsd ey &t intRidean &0%aRY: (W& géer@f sctReurei Nnany|
ci nnamat e, caryophyl | ene/ humul ene at 45 to 55% by
wei ght of the cinnanyl cinnanate, and %yrogallol at
0.1 to 5% of the o) ‘nylcp|nna n anot her aspect
the present inveni \wel dt e8 to anpn speci es
extract conpri siR gaICI"BI\’, c adi'd at 5 to

10% by wei ght of wnhe—pyrogall ol, Yaric acid at 60
to 70% by wei ght of the pyrogallp , ferulic acid at 1
to 10% of the pyrogallol, 2- nﬁthoxyphenol at 5to 15%
ofind henmtrogatidifing Mamrbol, | ivBeracRd' akd Rt ar clepyndsmilghtikyl or
of the pyrogallol, catechln/eplcatechln at 30 to 40%
b9'”<\‘Ré}/ @murbf%uehes pyaagamediox ybehg@pyenhyren atnsiance. By and R™

h y 0! | ¢

abre B OC P RER o Bh3E PR et FASAREss-0),
afoor2i o Jl@%qbyhcwengthwR T he @@H@gaﬂlml‘“ mar(DHyanul the Material
at 1 to 5% by weight of «+hn anagth

aSpEVt A figrleSEME! BnRPé’n%ll éh X’%‘P%ﬁ egtht B"a C‘Bflrﬁ']aﬁ%ethoxya the

Sﬁ‘%ﬁ:‘lﬁ@ &4, ﬁ@‘glu@qy@r 18H.09- pyr Qg§| lPQ{eml 03' ’Mhamc}? d@% hfles other
.5 to 5% by weig t of the pyrogallol, coumaric

a((modwaltc ab@int @02@%1 s, weitghtl arbf dmhmqp)lwlpg(aidtknldzmber N-iimmatic

id.at 0.5 5% of th th henql
st €iadis SeRe® oS ST feSu el P Qi e Patent
Oappitc@tioYnby3 oottt 3 afl, hhe Ayd Bg@lbéd:’lf@ll aniurpdses &Ficklis inven-

at 1 to 10% by wei ght of the pyr ogal
claeec ﬁlllﬁﬁl@fﬁl @aw@hmmlat:s pelede 3996 by vvbeclghl‘ne pfincheitrogen is a

Syurbéggllbpgi)l’l lC drl_](r)_]ﬂéhja(T a ﬂ?gaZLt LUiﬂli)OLméle/Yhd\t{\E} %]g@ I"IJCEH)UCD 1S nol bp
nymgaidcmvnhalf&ehmmurdhmg af zel echin at 0.1 to 5% by
ht of the pyrogallol, and vanillin at 65 to 75% by

3%1 ofTht@héoﬁwléga‘PIfk‘il wiHapisaty duvieons Noft! @keup capable of
neng‘a s H%f fvg[u:tetshlélsﬁé fﬂad aﬂgqgﬁ/h ddor]l%lﬁh¥8|vpc!&ﬁ5gl C@éll@ﬂdalomam
anhnmgxmdanhnmmtywmbywuoxygﬁnhmwee(NaﬁmmahhsoamenghngnnUuu
nitrosation inhibjtion, anti-nmutagenic activit
(‘E&HEe T CpRrEVEREY Mheﬂah'eﬂmear%%o‘gerﬁw Hebsil fpme and dinon-
(cancer therapy), skin protection, anti-aging,
anti-cardi ovascul ar di sease, [gnti-stroke di sease and
t herapy, cerebral protection, anti-hyperlipidem a,
anti - periodontal disease, antiosteoporosis,
i mmunol ogi cal enhancenent, anti-viral, anti-HV and
anti-bacterial activity, anti-fungal activity,
anti-viral activity, weight control and thernogenesis,
anti - di abet es, and anX|ety reductlon nDod enhancenent

T o Y . o a1
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col um chr omat ogr aphy usi ng Sephadex LH 20 packi ng
material (positive ion node). Figure 12 depicts
WOWATOB3DART Mass Spectrum for fracti on F4 byP€DUS2NT/064900

chr omat ogr aphy usi ng Sephadex LH 20 packing materia

(positive ion node). Figure 13 depicts AccuTOF- DART

Mass Spectrum for fraction F5 by col um chromat ogr aphy

usildighsey nadex LIHL e puERl neptnibees initeigoswili vendesne with the

m&qaﬁxg lﬂlrngllj__ it Icwpdflc{h% %]Lil)-légi}l% 111% $5c IRECLEWDIe for use
um u3|ng

S@phﬁdel)heL}HeQd}\tpaQ&ﬁltrtgl materd\al, (tpl@SH)dlic\l/ec @/t the two aromatic

node) gure 15 depicts AccuTOF- DART Mass Spectrum for

f rbé%lfrﬁoﬁ aehegio Hy unﬂwdmd@&%n By dpty [UsieHg hoedRagResnd reduced

h

L c (o} n £)p r
eS8 MG RO 0 L Y o
COtNIHD eha eeatmignaphyogasi lltl(gﬂSBp/f’lladb)onEHH 20¢ padkicaghyl substitu-

mat eri al ositive ion gure 17 depicts
ACELTOR AR NS SoTSH B0 5PV &1 hirartBi b R T RegaED g matic

| Qfhi ARA§. 4 F5hekY | @z@ﬂ%le?ﬁo'éﬁﬁﬁﬁ%@lﬁ%—E%l’a%Ra— Nbi%ﬁnobcnammlazolu
Spectrun1for crude extract of cinnafon bark HS#147

ushadV. & -75%! Ey IOk el e neaicamon. sbiment tf(qsegwatllmbcn gnmatic amines

icts AccuTOF- Mass e
oS PT albe EPh ChSHARE s R ar B L afisper-
cBg&g&hgg&agﬁMogauﬁg Sephadex LH 20 packing nmateri al
(q@gﬁtlve ion node). Figure 20 depicts AccuTOF- DART
4peclir ong fearbodiment @htlmns\@ﬁapat i bwmlcamonent of the

cOLOBh ARLARI LI eoRRNAdEK bt 2% ARKLIGIBLERIAIH croups
Magisabipec tebudr fsorg fi @Cthie ik yioiy: ﬁmbuml Q!W(anataqgﬂﬁﬁbly This
usi ng. Sephadex LH-20 packing material (negative ion
nBuEdTIal Bp gripEed 20 hapiietier As cu TOR AR MR SE iSKaer Pegmployed to
f 0 I 0
Sgghédgithil-l-&ég%t by, PQ)‘gHmas g?ﬁg[@%%g]‘éﬁ?p&g%?m Qeid Lsn.wonahly.
Filtglurseb&3 dm@rmcstmcmug@? DARTuIVa s Spectitcuin § oray p10v1dc im-
fractlongFG X colann chromat ogr aphy usi ng Sephadg

LPEY64 pAERTRE" trafBY iHP 1 R RTRA PIRCHrtR]me wﬁuflbsmewlw
d@/@lt@lttSTﬁ@CMT%U%m “@%Sbec-@ﬁ@l‘éf 1W f hjtﬁa%‘h 1@"0!: LinbYromatic
col um chronatography usi ng Sephadex LH 20 packi ng
namsmlat1(neg@hm@®am©mnnm@eu15Epguﬂ@025udb@umtskxnontocmd a

Acc Spectr n1for fracti
R b S aphy SIS SpHadaRhs A SGBaak Rg NaEG FaRally wil
(RegabhyeolcoforlRAIble ol GUi®I vRONHERIGhHS | G4t A5~ BART excessive
Mass Spectrum for cinnanon stick purchased
comnEidiag oy the @ﬁimmlw% REsempigs vy (ugbdlinking apdpes include
”&ﬂ?@nﬁﬁg%}gﬁe éﬁcnﬁ/?gnq% %?]In g)l'(lat;qr@ga:g?e%mgl'\@@%&gpgmcﬁﬁ%b include
aprofQlbediannd 00hHaimd pEshddin@irdeon cméldeblhe"l:' gui-BoRBethylene-
depi cts AccuTOF- DART Mass Spectrum for ci nnanon
edigamngsal T'@ﬁ hmexer elcteaeli by SCOon My odsHcit 2 40kiDE @mide can be
AU AR ks B B TR ol B R SBL bR oyt of o
exbeiaak ethibyal aﬁﬁtm@d&daﬁ y1 4AQbOGuasits O bath ydx ide.
&&ositive ion nmode). Figure 30 depicts AccuTOF- DART
945 Bpedt rin FBPOLINHHATDN “EY 8@ ROMHIT 6P | NERBSHEPREITHYL com-

L

ciunareommiess entlidd Nep-dipgethylactied byniBECHRe nyk hitokisratimide, 4-

60 .0C and 300 bar (positive ion node). Figure 32

o “&‘?@‘%&fbﬂ‘ﬁ@i%ﬁ ‘ilé‘(’@‘bf*é@ﬂ rh‘hPF%fF‘”g'r %ﬁ%?’ fj and methacry-
essential oil extracted by SGEO2 met hods at 60 0C and

500 bar (positive ion node). Figure 33 depicts

AccuTOF- DART Mass Spectrum for cinnanon essential oi
extracted by SCCO2 nethods at 80 OC and 100 bar

(positive ion node). Figure 34 depicts AccuTOF- DART

Mass Spectrum for cinnanon essential oil extracted by
SCCCQ nethods at 80 OC and 300 bar (positive ion

o ~ - Y - p— N A PFN"T A A ~
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fraction F6 using Sephadex LH 20 packing material of
HSI 14 SCCO2 residue (positive ion node). Figure 41

Waelepra2®3AccuTOR- DART Mass Spectrum for ci nnan®@r/us2007/064900

et hanol elution fraction F7 using Sephadex LH 20

packing material of HSI 14 SCCO2 residue (positive ion
node) . Figure 42 depicts AccuTOF- DART Mass Spectrum for
Cilmtﬁan‘tﬁﬁbr@t halnoH-heddoey yelmpfeng bt ion, F81eusimgti8@phadébkct of p-

amm?& Fenngm?}gugcgl)p ab‘y anegoﬂg)}i&xégdg}lge K&@w%iéﬁd%hﬁflllclclvldle
Ivas@ r&Reehr pisdbier ot ipnnamedi it hgnine it dobhinaeleRM T Ueriva-
usi ng Sephadex LH 28 packing material of HSI 14 S
r éied uel (ppwilpw@ph@wlfmd@) qul‘g"luIWéSM dépaahgizine, vinylogous
AceuT tru n et hanol
el‘él‘éﬂl grjwjf?%l%%%ﬂ%%%%s&nlg}‘ g{) g ‘"H 20 packi ng
ma0@&Tdlal Ohe HStogkA- (SﬁGG)ZInRreSjlﬂluﬁm@pmsy thevd@irdc0ly @Y .onto the
Fi gure 45 depicts AccuT(]: DART Mass S ectrum for
cuPﬁWéTh%rP asthetoPy eratndA! theaering e “P RAEYRG" Begltbaaegither (1)
L 20, Jpacdsi , (G

(g RIS DG ES ol Sl PP denrere RETUTE pions in e
I\/p&suﬁpiemt nhwentopf soimaanmohhacaude-@xtriact! mommddShalbde grafted
(positive ion depicts Acc

ur.e
NQE‘éP S5 YRt ‘S?&“ﬁﬁaﬁ%ﬂ“lﬂﬁuﬁéy%x '+ qet efr’hg&%:’i%lt fif grafting
AREEP) a PO b all PRodBRAS ) T GIF G ASi Oqepan&.ﬁe embodiment the
Accu‘T - DART Mass Spectrum for cinnanon et hanol
ebwttiiog tikcagtlhanbFa fafadst Ctltnltfoactytlul@g degtiadatlhomofiresrambodi-
eav X LH.20 05|t|ve|on
Gg%f BART ‘“%8&“} u‘Pn“PFF“’BﬁH é?H%n "é?“hgh%l“% e radical
ehﬂhht@ﬂ fB@ﬁItian ofBtiab tier a théipkhywvh cdagidadat beder@Merafted
Sepadex LH-20 (positive ion node). Figure 50 depicts
ABRLYTEFS. DARTPC VS BroSpise ¢4 agenscire dhiipdurse cetisaAeRt or as solutions
, 6 raft r ti
SRS et TG RSt rBg e o JERCAES s kg then e
AcepaTiObd DART tMassucHpe alolhwmd omd/ct i‘lﬁ{:lm{ﬂesebha@p{opnd e purifica-
elution fraction F7 after thio lytic degradation from
8%8%6@385 LH 20 (positive ion node). Figure 52 depl cts
r et .
Aﬁﬁtl on ?{ﬁg;lc;ﬁ\%ﬁ%g aﬁtetlrﬂg] 9 lll QB{% ea?a at'l gﬁdfl%%be d
SepddexadibH 20t pospolywer |hanklvmdeel)y lEleguﬂEdBBdmiQ{BB«tth;dfting of

cuT - DART Mass Spectrumfor c n et han

oGt PO alt PO SRS, Rt diTeRT \PEPL 8 g?%a&(?%wf rofine. or
SepadeX TR ((Rosi bé!%af'r% SRGEhn eFd\&wdetcﬁﬂ)chﬁﬁ’l‘ccﬁsc he range
AccuTOF- DART Mass pectrum or ci nnanon et hanol

ebfut Qb rC flp 50i ‘ChoFIl L &F tter23PhiCo oryoioc GlegRAAaE T osg..fatowe 160

adex 0 itive | node) . Fi.gure.55 depicts ,
acetar it s el Fr TR B St ahER I e 1
e$(Utd10‘17tcf Backd on Hrlksed oaftheninitidi @liysil Gore@hadati®polymer and

from Sepadex LH 20 (positive ion node). Figure 56
depfetsly Addamor AR Wse e8pect rum f or ci nnanon sti ck

se 0 L I
PUEERS o EOTREELP el DALY D, BRIERHARS v core
Npsadisgec tsotavwihar eiinrarman essemeal giodd a@xte got atle byolymer.
SCCO net hods at 40 OC and 100 bar (negative ion node).
FilgUF 581 Cai £ s VARG TOR DARTCIMESShSpBRICF Wit Pights for func-

t XEr SEES,

8(36]@25@&1 Oﬁglg(? %ﬂgg@t |(i/1§l :},o%‘%ﬁrrﬁ elmel gur g?%gpgg%ﬁgn@% and
AccleT Uy DARINt Mislse Spectarwiedhod. ci nnanon essenti al oil
extracted by SCCO2 net hods at 40 OC and 500 bar
(negative ion node). Figure 60 depicts AccuTOF DART
Mass Spectrum for cinnanon eggential oil extracted by
SCC2 net hods at 60 OC and 100 bar (negative ion
node). Figure 61 depicts AccuTOF- DART Mass Spectrum
for cinnanon essential oil extracted by SCCO2 net hods
at 60 0C and 300 bar (negative ion node). Figure 62
depi cts AccuTOF- DART Mass Spectrum for ci nnanon
essentl aI oiI extract ed by SCC(I met hods at 60 0C and

P T S ~ N - .



Fi gure 68 depicts AccuTOF- DART Mass Spectrum for
ci nnanon et hanol elution fraction F4 using Sephadex

wao.pb020293c ki ng material of HSI 14 SCCO2 resi duBCT/US2007/064900
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(negative ion node).Figure 69 depicts AccuTOF- DART

Mass Spectrum for cinnanon ethanol elution fraction F5

usi ng Sephadex LH 20 packing material of HSI 14 SCCO

r dil @fid-ubpsaang Yescoainy node) . Fi gure 70 depicts

A - D ctrumfor ci.nn n. ethanol _ . .
oS0 7o £ PRE B oe R G Rl TP a GTOF W EhE Rgoity. sueh oit
meteludalnaafraHshd 1nBEEOoIIesHiluR il BE Jatrh e di @MadWEE) hydrogena-
Figure 71 depicts AccuTOF- DART Mass Spectrum for ,
citiifand BYHRASIShE1 2t 4Rl inGhcieiBad Fduss-Teginsdppiddard mixtures
LHr2Q,packing material of HSI 14 SCCO2 residue

(negative ion node). Figure 72 depicts AccuTOF DART
MVHE88Epectnutirfedroitd meahose d@ithiandldiekut ifam far@ctiador E8nthetic
usi ng Sephadex LH 20 packi ng material of HSI 14 SCCO2

r 68 éegﬁ*é AYVRPYSAT A e Fiugiee Pyaligyireirgatment.
AGoog - DRRE MRS S s SPECHR MR f0Mhe Gl RRRRRN o 8L I%QE t they have been
elution fraction F9 using Sephadex LH 20 packing
matethé¢raireavéd HSHnd 4r BOBORUT Bsatduestépregatnijweve one Moads)re proper-
Fi gure 74 depicts AccuTOFR- DART. Mass Spectrum f o .

o R ST REh G TRISET B1F PG ohe ROTGE A Sapsdbscraction.
L kbfhdpacdikingaiat etiua) bafe Hetachdn SR of 8rdU ion and the like.
(negative ion node). Figure 75 depicts AccuTOF- DART
N&%&Zépecfﬁwﬁﬁlwr old§ arvanton kevanol reelaimednor freprotésond Bils, and
SRR AuPRcK AT gl peb tsgnd o
AacudF DARTy MassssSpeast feumitiofs Girdnados r&huda @xdpeachdditives
fromHSlI 14 (negative ion node). Figure 77 depicts

ABRY PO B WRE S dSHect r um f or  ci nnanon crude extract

f ENY NG ~ i ion. mode) . i L8 e anime
LIOBS' 8RO BB TP  FUUER e soima
ebhianodgeelblt iodln (Breactisonr &4, atd eil)t Migediytitgicating oils such as
dle r.?ldat[?n from(Sepaﬂex»L_l—l—y 20 (negative ion rmdeg . .

F law PSPPI SMACOUTFOEIBAIRY N E-gEaic e ubricating oils
ChNNRION GHRANOh Bl bkt O f FRGES 00BN RE L &I il dNi O YBdsC and o
degrgéc‘ilﬂgljt‘l"iton1 frorr;lsépacliexlu—l- 26 ?n%‘gg?tl%v%&)irhg#?“p 1%%8 ind oils

nmode)edFirguraaBor sepd ot oo TOHeDART Mass Spectrum for

of! n ethanol elutjon fraction F6 after thio |yti .
SPITar SRIRIG  Bephlitk LIS Priehhenve e nDukfcarbon ol
Hgurs lysepi&t anAGRUbORmRAREIMASE SREET HURL{BNcnes, polypro-
ci nnanon et hanol elution fraction F7 after thio [ytic

dy] e adFatiiropy i pe Ao S plade xcopply20er6 hegay ( IvkeNeons raué) (1 -octenes),
Fi e pi.ct;s_AccuTOR- DART Spectrum for,

L R RS e PR R R AR L Y Bpppgnzenes.
deguasat bonchssonifapasiexc hdd; 20 (0 regahiMe)-bemzcregde)polyphenyls
Fi gure 83 depicts AccuTOF- DART Mass Spectrum for
derihaROWeBY RanPhete. ghY Rk pelorheoy ok takyletsidodippenyd ethers

degr agaij on f L 20aLi V& 1.00,10de) o
RO 39911,00 R PR IO DERLANS, LRI romonss
chanrafron et hiaewlhesdolit i on fraction FIO after thio lytic

gﬁ dation from Sepadex LH 20 (negative ion node).

[ Egg]e Sé)tg‘ap?yd“ﬁlée‘ﬁcﬁwlmﬁ*ﬁs Nassdgdied Grerop! Phosphorus-
ioRF ethanol, elutd t 10N, ard i :
AR SNk S|PGRI o ALLALT 0
rotie) of Dateak| o sPesur igotd)oandfpd hreclinvemliyaimofurans.  Synthetic

Definitions ed..her ei cinnanon refers to the

Saek Ty R odiR e DS HIE TGt P TGS  thsGHOnaS be hydroi-
speci es botanical. The term "“gi nnanon" is al so used

i nterchangeably wi th ci nnanon species and relates to

said plants, clones, variants, and sports, etc. As

used herein, the term"one or nore conpounds" neans

that at | east one conmpound, such as, but not limted

to, trans-cinnamal dehyde (a |ipid soluble essentia

oil chem cal constituent of cinnanon species), or

L, . - Y
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l'ipid soluble, water insoluble conpounds obtained or
derived from cinnanon and rel at edspeci es i ncl udi ng,

wWheio7nt3d i mted to, the chem cal conmpound cl aRGT/UEA7/064900

as transci nnamal dehyde havi ng enhanced concentrati ons
of specific conpounds found in the essential oil of
Ci nnanon s_ecies. As used herein, the term _ '
" pemephiehdlisahef raersconhydre¢asbeny or avidxcact fronne embodiment oils
c [ solubl e, and ethan

Qﬁ%hé i C&g% Iegchel Tu(alssc a5 t%ex UlC? %nzt??t\]/ceal%cF%%c as well

cmn@@ﬁﬁ@@amd-k@habﬂd speci es, further conpr|3|ng, but
not limted to, conpounds such as

e Ihy dP8x R HEPEOHES Biseosciat BeRivhscahe déﬁn@(étaeéﬁwﬁed in the
?lAIQQH@h Peto‘? eld?'t?qngﬁ[fcl EAP )h%ageerCm IRPJ] Xl‘?ﬁ%&ﬁﬁ ltydeGLude lines.
ract ers conpri si ng

sdﬂmdhe>émhammkwmmsahabkeopOWys@@mhﬁrkﬂﬂp@@ﬂ@ﬁﬂ@dSﬂlo3\w,%.
obt aj ned or d rived from ci nnanon _and rel at ed speci es.

OFREOT T Eal SeOREETt UEELY dPdey AtdmB HESHPallsigupgur content
Present k%,n a'hﬁ%@% @9(‘% aatheq, tlE@{%‘it QRGex £ luﬁﬁ%l%ﬁkeﬂlrlsu phur
the term "purified" fraction relates to a fractio

conmmnSKﬁ@SaNsﬁEGnthE9@m@dbsoﬂnmonpmumﬁ&wahaemgﬂéﬁkZ@@up1V

by certajn (si cal, - hen1 es or i cal
Rl B 2P SR BB SR R ARTATPR crou 1
greatiebr thanTROYIQfr 1t hgcdiin C\Ilﬁ&ﬂ]t? cBPMsealn API Group 1, GIOLlp
constituents. In other wor a purified fraction

cbngriogigsil.essourhdi, 80%e h‘é mikal neiehets toenof.c dPpou s oil

L. aLe, ot charact e rta| ]
ot i Bh e et 0P EaboaPE PRl s BOE! uiSBh b rop 1v ot o
pnﬁp@mg esrdofiat Adehuneelt hge oiast Iu@ﬁcaﬁ’ﬁv WsRdsieiLbAen an API
the term"profile" refers to the ratios by percent

nBsQUREi (GivtrdE @iwePdHe eamixsrydbergs! wi t hin an

ti f _ LOS o ot/
F@ 8@2 glihceel:i]l?ﬁ%gggo%m%m% \fxqz%b %]g?é’ tlgl {)ﬂ?é@%@hgﬁte and/on
ci nnﬁymmrﬁmlanidi ke ricwem haﬂheqmmhmt UEﬂ’(cSpid@ma ifnivﬁﬂhon is in the
C%ﬂ n extraction, As used herein, "feedsto
gEHBY &l fyFOPeFIEFAc mhwww Retcomitiagd ayith é%CHﬁPPéH g to form, in
whabe pi ﬁf'tp%talaolnﬁrsh@c[ 1 ﬂ]&tgﬂb'tllf@'i AN th{v A;%g/x% FQJH% oil
constituent parts of a plant ‘conprising roots,
i horigdiimg visbasitnend/bi m taderttail naunﬂfﬁmnﬁwg¢ﬁmﬂ196db§w 1 by

and. |ber rk | eaves, seeds, and
16 %ﬁgﬁéPﬂoﬁﬁﬁb%Pﬁ Lor constituent parts may
cgnﬁquaghﬂaL@&éakmhh@k is raw, dried, steaned, heated

or otherw se subjected to physical processing to
f[é)é’ﬁﬁi t atTélepcrconmm gommrndh/ nwpfxufrst hever gemipringece additives.

o AU PG < BURFles SOBRPRE 8 o bR geughiyorors
pi’b)ﬁ&bﬁl&bmilﬂle@@’bbmy (@[Etetxﬂﬁ’lt@ )@é]iduﬂﬁb@rlbr@lnesscs known in the art),
Qccasi onal |y, the term"feedst ock" may be used to
dH&ﬁéé@é?l%éJ§NYewpﬂéé¥$oﬁ“ﬁ@@d@@ﬂ”ﬁ%%tﬂﬁéyc@(ﬁﬁﬂﬁséanomon

S ex
SRR SR EPUL U L R AR 0 BEOGRRRER, Murrin
m@anmchenmnahnmpﬁpmundﬁbm@undmhnhdmnmqmnnlﬁpﬁctgﬁeﬁndm,sea

shal J. include‘gil such chem cal conpounds identified
SR | Angs Mbt HESS ‘@Sﬁﬁéunﬁﬁnw of Wl ly- for mr Bgsh lubricating
quﬁ@h €S onthHCHHAbNG o RUL s BT dr cé Qdctl hg.gssenti al

chen1ca| constituents, po yp nolic acids, and
polysaccharldes The chen1ca| constituents of cinnanon
are of extensive therapeutic value. Recent scientific
research and clinical studies have denonstrated the
foll owi ng therapeutic effectgjof the various chem ca
conmpounds, chem cal fractions, and gross extraction
products of cinnanon which include the follow ng:
Nl DDM t ype 2 di abetes nellitus (proanthocyani dins,
nmet hyl hydr oxychal cone, catechins and epi catechin
ol i goners, flavonoids, water soluble extract);
Inproved cholesterol netabolisn1inc|uding decr eased

I L .
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benzoxyci nnamal dehyde, nethanol extract); See Khan A
et al. D abetes Care 26:3215- 3218, 2003; Anderson RA

w@e00al121039 Agri ¢ Food Chem 52: 65-70, 2004; PCT/US2007/064900

Jarville-Taylor et al. J AmColl Nutri 20:327-336,
2001; Qn Ret al. Horm Metab Res 36:1 19-123, 2004;
Vespohl EJ et al. Phytother Res 19:203-206, 2005; Lee
SHMepmaMHBiochen1Pharnacol69 791-9, 2005; Cheri coni S
e&O&%H ﬁ ri c Food Chgn153 4762- 47 ? 2005 Lm CC e
vt oPREETRES 317 9960755 " 5003 1My ABPAKUSHE K diecause
alyriod Bk A Ll%@%@@l‘?f%éﬁxgoﬁaﬂﬁ  th@P@3; no'f'@@??ta“\ @sth forming
al. J Nat Prod 65:1517-21, 2002; Nagai H et al. Jpn
Phnafrtnﬂacmﬁ tBey Sgglogzgxmrllgjsgontslbumnum as@| forgirB) mq’gxﬂs g(ljpn added
376-386, 1 hyt -410,
%thuﬁ*é‘h‘é‘} M?BPIY:S‘P”“ ap?ib‘i\?éﬂr a@‘ﬁ‘éle%b%/p@fp 'Y ”‘Lfggo‘li;c Raracter-
Kaé'@{tﬂﬂ) A\peir gloup Rhtpidher a Remtildly Qﬁghgﬁgl,ﬁzc@l@@&zexghl hydrocar-
Kurokawa M et al. Eur J Pharnacol 45-51, 1998;
s|bﬁ11 chpinet Tyicalpishloss HespeRasts 18¢ mIg N2 4qhstipgod lommefkn Mkenyl

O T e

Aighu®has ni fKBes 1y 3diicl dclbdi dél 998, nikabdl eterade mG&ﬂOBﬁ welght of
Lett 196:143-152, 2003. Anthocyanins are a sartlc

c Fags 9OBF S VIEBE Y DYEEERT iThghe ITavshoPl KorPBlings 5(Ot(1)afo 3000.
a?ﬁn&ﬁﬁ{?%@sdlpllequn?s d]ﬁ('ﬂ?hé’l grcggpﬁﬁlnemc Q:P?cl@cﬂef&ollng{aﬁce in US
of man t's, vegetab ereal grains,

f Power Q 2’3I4Gr35ex&mmhrﬁm1tldﬂdlbq:»oﬂsoms a0 tjmualli)stlﬁumndasformed from
bl ueberr.i es, 1hgerrl strawberries, raspberries,

bBPSLHIBEPF IC: FiBﬂBi?‘V@ge“EFﬁﬁberrles

etgipioher Ninesne Ehbodidicdt AMe it \@nBAYudhdf &5i8Mlises at least one dis-
ant hocyani ns. Recently, the interest in anthocyanin
ppqnemusmhasfﬂmuea@n@bedkbeﬁau@eHUMEWhé1nmpbsgwbhgcrndecub!

health.b neflts di et ar i OXl For

e EHOL AR b A RSB BY BTl PELF RS onRRRP Reinimice
LIB/”?JS' (48d alA¥@r In@@&nbﬁ@ﬂoxus«@m dRér dlEﬁHI awie1g Vi sual

aCUItﬁ and treating circulatory disorders. There is

el nedpapnevingerit@cnhalie deyqrdion Antiocy@mpriscsaatl lcast one

aglaﬁélstlrlltag E\gercg%é)re orbtué)I/]?]L mﬁﬁxﬁy aRl %?ﬁ& ;txzﬁset Borm a

aﬁ@hﬂﬁmaquﬂ&:amenbmnﬁfMﬂh@bxw@ﬂubmeaﬂrmgxﬂwamang&namdcanhn-

ul cers and may have antiviral and antim crobia

At GTITI 95 YR R RS SCBAKTS TG CORGSBIB] £ abl

p tie I t 91,
s e e anaar o TROSSHFRS LT EREe | Mannich

chapasmesm&trﬁseassncwaﬂedsmmmhqbQMBmﬁs\andammhﬁks(cqmcmuy

fruit veget abl es have . b en |buted to thejr
a‘rﬂ‘ i‘{ﬁgﬁg?ﬁ C‘gﬁt HRE"CS PSR )Pé’hi -‘h‘§“c aﬁ’%‘“ﬁmﬁ% Hle alkyl
g%mgqvﬁthﬁyQBQQHkh@¢N%FB@bﬁ%ongn&%@s

"procyanidins,” are another class of naturally
oﬁwﬁﬁﬂlnd*&ﬁhwunsndbonmpdunU@Jmﬂdethhbambahhéﬂmnlmcﬁmdsby
fyui;?“ vegetablgs,/nutg,;s%edﬁ, élomgr o andb thio-
Pt SHHTRBCYARIGY 1Y HEtErg f 6 EE RS P“é)aerf) EnGvin Oé%“ rea, th
coRAeNTRG RPN NBazolOEY aA R dib@pAREt akRANEY, k¥R cOfcarboxylic
tannins found in fruits and vegetables, and are

pqrceé% niydirecdrbpiyeuiepianed tsues! njnaplhalrgleadmaime akyddde, | rtriles,

sy SR S S Ry RISPR IS RRRMAR, e i ¢

to conplex nDIecuIes (ollgoners or polymers) of many

i nked units. The general chem cal structure of a

pol ynmeri c proant hocyani din conprises |inear chains of
flavonoid 3-ol units |inked tpgether through conmmon
C(4)-C(6) and/or C(4)-C(8) bonds. The

proant hocyani dins are m xtures of oligoners and

pol yners contai ni ng catechi n and/ orepi catechm units

I i nked through C4-C8 and/or C4-C6 bonds. These
tl avan-3-ols can al so be doubly Iinked by a C4-C8 bond

and an addltlonal ether bond betmeen Cr-C2. 13C NWR

Y Y 1 . ' T



tannins. It was found that the nore condensed the
chem cal structure, the greater the antiviral effect

w@ Twkaztsy M, et al., Phyto chem stry, 24:224BcB0S2007/064900
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(1985)). In another study, proanthocyanidins were

shown to have anti-Herpes sinplex activity in which

the 50 percent effective doses needed to reduce herpes
si[ApPElx pﬂhqu@%ﬁcmnhnmaﬁmwﬁrsxmwoOhw:%Hmeé)mﬁd@r@‘@H'wt%to

L LG, LB, 030 1S, 0, PPLBL T SLOSLS SB8%R 12 we ko

(19§3J)b)nu1%8|(,@@1{§§69@16ﬁ39 (COX-1, COX-2) or
prostaglandln endoper oxi de H synt hase (PGHS-1, PGHS-2)

sNgre wi dely used to neasure the

al’ﬂbbgﬁ]nfl a’f‘ﬂ%i}u tr%/ulg é(%%é?sn%n 5%“‘9]31%@ @g\%gt (Tégg%(cs Oth%jx known

CodasralYor, oﬁilb@dcc c@t@@&nt?hgmmml&tlchm odh: 2dbbiZat24 dlclude phenates,
(1992)). COX enzynes are the pharnacologlcal t ar get
SISt UF gONFE RS PBFHATS: st RLANATES a it B RYFS d PUGRY I (ke box ylic

§L]é105%]0§gg@1]tlilgéq) mogllggl ﬁgﬁﬁagﬁ_ l%'_iﬂp 109{)!%1’% acB, al \yl phenol,

NatlphuAcadple8cialkylUpSerol, cat2p486i3: 4)865511@619715))Vaﬂ'mm overbased

i sozymes of Xcloo nase i nvol ved Iﬂ sta andi n .

S)(/Jﬁ&eﬁ%%]t% agg &Y e 3@@ é)é%p'lﬂitl((rb@g §saé qd 1 greater detail in

C}ﬁﬁlﬁ%?@(\)/sgﬁﬂéﬁe L?bl(@qg)gr@)mélk{%mggeWOMOél/@()()aih and references cited
2B 575-5579 (1976)). 1t is

hﬁpmﬂhe3|zed that sel ective COX-2 inhibitors are

nm@téér ; :’f}P etm%ant L)gl.[y b%{]glleée;g?gll& {/blotroy Gt I(ngyyo 1 wt % to 8

Uw$‘7A or Dl 32284 3432, (L8940} (hal ANON QI 5. ar e now bei ng

|nvest|gated as anti-inflamuatory substances, as well
1Ge r structural features for cycl ooxygenase

(Eﬁ%@rql nhAPu )1 8@“3%% ouﬁ A afAéI H‘o%%‘n&h&ﬁ‘ﬁ&mﬂn e%wmp%e sulphur-

1y sa i'C even at
n&,}édl(ﬂéwﬁ@ cabﬂnenrygumneaaﬁha@’es plhend)l@dm‘vl)ll)djdl@hﬁmV\A‘th]&hﬁmds (such
sensitive to cinnanon or Peruvi an bal sa. IS not

ré%dﬁ%h@(@uma&lﬂ%@c ‘ﬁ‘?‘é@‘ﬁﬁﬁcy‘”én@‘1‘léitq5at'1%<rp THEHE Xg¢@t com-
o&ﬂﬂ%"}‘ﬂ 1y BE gg(ﬁpqlo%"%l WL (ﬂﬂ&'ﬁhﬁ{m d“rHQ%m;W@am lﬁa?%@?ﬁgem m
are novel reproduci bl'e ci nnanon extracts
cnm@emé\pm%x&nﬁnwegaanulade%Hp1@uw1%|eﬂlpwt?@heﬁohﬁ%sotﬁm
m% h hl%h fl avonol gl ycosi des and flavonoi ds, and
PyiSAd Eh&PTBES BRBN cal constituent fractions that can
b oogpduced Wdbrst ?ﬂé’rﬁﬂ dizgd;and Jrgh @&h@n@rmq,@t&upﬁy buty]
these synergistically acting, physiologicall
n@dﬂcahkvt@eméﬁ%&gahnnammanmmaﬂhéwumamvqpnsp|ﬂU@mﬂsnolmnup

on EM

Eee i A T rbaRaT woff TR it hA RO st ridgine roup
rigkink NoegseEbh@laréh 1t1@rg@|01§)[5 OVE (e gp IV ardroUg bl BsnRbed phenol
oils aependlng on the part of plant used. It was

rapord &t Haeludhe?.e- dlstell-mwléb@mit idamediyl %@rd%w&@sty phenol,
ol nna/trlrgn(ng? tap%[{{) l?hbe?rﬁ g “ng?egpﬁu@/]p%eno[ or 4-butyl-2,6-
phieytl b phe pslopenaldodalyso  ¢dl kcﬁdbmvmml delhy dee cmbodlmunt
(about 60%in essential oil by mass wei ght). C nnano

HhP K el bEn els o8 HENbEX T BHCC Y BHY inelar et I7ganox ™ L.
Sf,ljf)seh%qﬂ tC'lG?' /Qq]t] gn(]ieqlll ggb(, 1; ()ﬁctﬁl SQU['dBPSd68t€‘1‘-CO]”lILllﬂlﬂg hin-
fractionation techno chosen tor

aektredphéran aduexitlani ctfﬁinwshj/ -lékﬂﬂlWﬂ ibhéitePatnom 5pP.A0ESSI ng

of lipid soluble chemcals. Its useful ness for

extraction is due to the conbination of gas-like nass
transfer properties and |iquid-1ike solvating
characteristics with diffusion coefficients greater
than those of liquid solvents. The extracted essentia

oil constituents were assayed using gas

chr omat ogr aphy- massspectroscopy. Total 7 1 conpounds

have been identified from cinnanon bark oil extracted

by supercritical CCQ Be3|des najor C|nnanaldehyde s



results are shown in Table 2. It was found that the
maj or conpounds ci nnanal dehyde congeners can be

w@e@iitws bet ween 67.1-93.1% O her m nor conpRCRTS200H864900
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sesqui terpene can be profiled bwtween 1.1-2.7% fatty
acid can be profiled between 0.9 -9.9 % steroids can
only be extracted at tenperature of 40 OC and can be
pri6699ed bettmldem)@n@ﬂémos%ddyb%nmssit\lrvejcgrttanuftei éhich may be
fraction (relat ve. abu dance% The hi hes Lt of
Cluﬁﬁ nl,allaeﬁlylaé] 18}.]1(\8 1 anaﬂ lfl El.fomﬁ)lte\M%SCSﬂ I%ﬁi H.élgt ndames

g%ﬁéﬁ%ﬁ\%ﬂ@ﬂlﬁ%ab“fQHDQ&Q?v&PaRAHﬂnﬁH@nP”@ﬂuﬁﬁ6ﬁtCo Ltd., and
feedstock. "Tabl e 2. Ci nnanhon essenti al conpounds

prAﬁqkldeSd urekubalt §- 160t & Hedaad SelhGOf @Dmﬂﬁs{dbﬁaﬁﬂth agRegso K. K
= 8 G —“60_)C T = 80 0C Stage Stage Stage Stage

st'4 éfgﬁé S 4Ye St age Stage Stage Conpounds 1 2 3 4

1 \2s&skyM3d@idnnamal dehyde congeners 67.3 88.0 83.3

67.1 93.1 86.2 74.7 90.7 88.9 74.1Sesquiterpene 1.4
11816017 2Aithough thezpopyipery of the prege ipEeRipPNABRHSCARPS Viscosily

srai e SBoRu3 o s B §78: Brg: g GgigpPen such

Phésokit e nagi ek raae tiedink it exietamt age iicvideyhafrogenated styrene-
cinnanon is related to the phenolic acid cheni ca
cSHEIGentbBYnt efth Y leap@Eemlecantqrokiagnt  hydrogenated  styrene-

l.s [
| nc%gﬁne[?%gﬁ? %gé}hﬁgm{ﬁ%ggﬁ?g 1g E]’]g bggln{cegs gﬂ(ﬂgﬁﬁ@ﬁ)dcwlatps
Cawbhen@uyﬂhgemdhmlgamnm mﬁypkmmenmpheqmﬂyasmhscmhleﬁem of
ac and t % ins. More recentl ; scientl ts s ﬁb %
UG IE MY dpde BB P U ISCBP Y MG UN]! JRiS T Spé GEOF| av bribjgditional
t )&R‘ébﬁ\qpﬁ%yff’é% Gh Y, bceﬁés@&tt £d; J{»\geé’\@k@ﬁdlhhﬁi wiigm s s Be %, or
effect ‘of insulin.’ This conpound potentiates insulin
abtli wh% w 1Golt & ed | adi pocytwes% ¢inhyilvoictindicesipabsdion.
sgovedttgatn&innannn wat er extracts inprove insulin
i creasi ng glucose uptake, in part through
epdvangi ngricheubrnell tempbgnah iopsioRal NN héMc Gk &dsaht least one
muscl e. The object of this section of the present
| AVERENBRCs 28 LpditicfaptipitenoB¢ e ey 88 Phssenkbinggs including 0
ﬁ‘@% 'P%f'f‘?'uﬂ&z th% Pheaold fo %‘%'od% ‘?f (% t%rge A SPﬁ‘q& 19 bricating
m ¢ activi roan ocyan

Thﬁnp@@aﬁﬁhOEyﬁﬂMlﬂbmSuaﬁBmnMXhMmﬁSN@ﬁmOhmgQﬁEpﬁx@hdm esters,
onners cont ai ning (+)-catechin and/or

($Y/PRyi et elehing @H? DRy F@We@dﬂ& HeBlGgh “od-\egrapdfigyes are metal
Thess, f
e g

bbndatbetmﬂ&nm(}?e@@pbmmd (s‘étctlyp)e)th]obuﬂoatmlté asker S),f tldocarbamate
rC| avai |l abl e HPLC r ferenc ndard, the
Bloaht B o it vedO T g el Gy and  bis(s-
pmpfamﬁoc@%ﬁnwmﬁmmmd the protein-precipitable
phenolics nmethod to analysis total tannin acid
cidint . Tihedidvihthwalbaphenebiloireg deorpotrie mattvalbe prepared by

phenol i i den sem uant b

OiFedte Alngi b%&’%mﬁmﬁ?eéf Ohes“‘?‘Dﬂﬁ% el “%‘5&8? C&R@#V‘ The

| ditRibearhmpanehthark Jeestsinasknat hes eei ﬂb&ubyénﬁaﬁfanwus

total phenolic acid, in which about 2.27%is nontannin

pll@éﬁtzbmg en asiige. anbombsutphrdeand 18 tmawnrcﬁetéem@ourﬁbt@tnelally

pt?.gg ét‘r:ona J:qurg qutn 2 Lf? oql O@S[ Y& eCODUS rpa%een% Qy758 362
feét of "ditteren Pvents

t&mtpe%ﬂ QGQGesLHHe\d&huﬁSLb aante whpmsidagﬁd mfdbl&ﬁlisdtl’i@aklhg them.

was found that aqueous ethanol (25- 75% et hanol) were

opti mum extraction solvents. The hi ghest extraction

yield were found at about 17.6% by using 25% et hano

as the extraction solvent at a tenperature of 40 0C

using two stage of processing at solvent feed ratio of

10 and 5 respectively. No pH val ue change needed

during processing. Sephadex LH 20 dextran beads were

found to be an excellent nmedia to separate nontannin

phenollc aC|ds fron1tann|n aC|ds The results are

o r "




wei ght of ci nnanon pol ysacchari de was ~ 2500 KDa
AccuTOF- DART mass spectronetry was al so used to

W@b@razway i ze ci nnanon pol ysacchari de, the reseCT/ESHNE064900
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shown in Figures 6 and 7. Extractions Relative to

Nat ural C nnanon Species This di scl osure conprises
extractions of isolated and purified fractions of

ed8t0d]i al Eoninplosar essbiut olafinoitiatsudy be actphonsyd to form an the

ol yphenol ci.d and cchari de fr n1one or
o AR S geopS ProRast o PP buar o PRI dRa Regn hevane.

becpmBI NREHN SARGES IdcERL | O8ddRROS 'db@&)enEo Lﬂﬁ@&yldemdecem
beneficial conbinati ons and can provide reliable or

ré@m&mm%lz@@d@pw lw@@m@ﬂ@ hdmardearee, nottadesamd gatadecenenc,
rent tract.

eé]é)gﬂii cg%e 1“"]*‘?“50? PRt 16’3 ﬁbblwfa ?h o%“f%l;}?%lﬂjé‘m hexadecene,

SPepia@scdRy Bea&REht nedbidhcan essemddeat, Qidosth@cti afixtures
or sub-fraction fromthe sane or different speci es or

withareal o yiphie rbmces. €inge s riadt iconmer o Bepesatly gpeful olelins.
dIAf &Fh! %Wcl%pﬂ% %?e marﬁ(#j I?)%t Cﬁpg?s &éxond(E@( 8 an?ﬁengosuuh as
bé' ‘conb sacc arlde raction fro

Sanfbﬁmddhkﬁﬁiemhnﬁmﬁﬁu&$eﬂﬁlGUﬂﬂ&ﬂﬂﬁuyE&@hﬂ@tlonS of

the disclosure may al so be defined in ter

c ORI 1 AR\ BHET (oAt Ply oD U Hisk S16H B e T W%n&“ttm 4fids and their
C'cg‘t@?smﬁ‘héﬁ’?t%‘?&ds ERPOHL BBt @ §m ﬁempb%@ou or animal oil; and

extractions wherein one or nore o ractions,
I ngliediyngomagedttoal2 oulbsn pohyphenohples acisdgablorfatty acids and
pol ysaccharides, are found jn a concentration that

}é%/ﬂ SFtet%H}??‘f‘f‘Fa{‘la‘%%ﬁ%‘e?n héft e ¢ hn‘h‘%ﬁ%‘i‘?‘é‘g‘e“ acid or
plnasaau@;aheene@d crbodh LS REE0a&ODPLIRE BYH &ghi ANStall oil,
wherein one ornore of the ractlons i ncl udi ng
essenﬁwalscwbgnlpmJyphmﬁ@uleé muﬁcpuhygadchhondesuHQﬂthmtot

d i ! h h h f d
A DRI LR SR e o

b[mﬂ)@qt i vig ghentealive easdddident the asitie@nsn@bedrh®eent may be a
cl nnanon sge0|es (Tabl e 1? are used as an exanple of

t Mendeyel esupelyorand aramphatic exbparli¢ ard, efleq he acid containing
di s ur, | se cti.o ) . i
céngégﬁfaqb%ﬁqg esgghﬁﬂg 1@? %QFS(#‘IhygobGECdn gphauc car
t boregidt hgd dome e foain oha afixnat iwieh gisonAcwer spemms li l\e which
and/ or conp05|t|ons where the concentration of des ed
pE’5‘I“3V/ptP‘F’eﬁbélbi@Bt He s Tl glign sid i Mt $Sone Pies thé>: 01 in other
C&ﬂﬁ@ﬂhﬂﬁlﬂ ?f t@f()()n?ht b("f@o %'3”8@39% %@e&élgﬁt @1“9{11051 said mixture.
conposi tions where the concentration o WAt er
Sﬁhmhllphmmarm(h)loxy]msmbmlbl (espoi: yS/aﬂ:cin(adedS)xiyﬁcfa’COim which form
0,001 to 20 tinmes the. c Centratlo@h Lgat|¥
sPecsises ‘“&‘PPE&G‘E'S%‘/ Pé?‘ Y N 8 e
fE@thQB%ﬁ%ﬂﬁ&ﬁWﬂc‘BQBQQBQQBQ%@&L&BKQhA§S§@ﬂ&*%hdoﬂh§u,1md
fromO0.01 to times the concentration of native
cmﬁwanDﬂAépeEh@sm«and/or conp05|t|ons wher ei n the

c tr of d pheno

oL et B L8R R KR ERST b RS b et ambers of

Sech s, OANArOFpsC PAPASAIEic0NsoNISN fd10dE Qﬁq}ﬂ@[ﬂﬁgﬁkbﬁi lid¢luding

of polysaccharldes is fromO0.01 to 20 tines t A .

concent nat i ehovhyieat i slecdpnigfodenspebicels. irddiner dor dli- and
[ [ f. the di 0 C ri su r ns

S P REaREE Elvab B N AU AR, BBt S ITARLY srabicor

|rﬁaﬁliiuﬂneu@’()sﬂbfh‘ectoie;Cg‘lemﬁakycQﬁE)QUthcﬁopr@Seﬂtlo] I’lmfdh@entae—

native plant material essential oil that is in anmount

greater or less than that found in native cinnanon

plant material essential oil ghem cal constituents.

For exanple, the chem cal conpound

trans-ci nnamal dehyde, may have it's concentration

increased in an essential oil sub-fraction to 80% by %

mass wei ght of the sub-fraction fromits concentration

of 60% by % nass wei ght of the total essential oi

chen1ca| constltuents |n the natlve C|nnanon plant

. oy g, o
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by % wei ght, than that found in the cinnanon species
native plant material or conventional known extraction

wW@e@duzw3? A novel cinnanon species extracti onPEDES2007/064900
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anti - oxi dant, anti bl ood vessel damage, and ischemc
cerebrovascul ar di sease may have an increased
essentlal oi | and pol yphenolic acid fraction and a

r dativEal pcb'l“x)g%\’@éh%irlléé tf!ﬂ)ﬁ&w’drﬁhﬂw o (e ghe potspdris dicthylene
t toh

0 00, D DELA 1 O S0BEL 08B B,
A{O10Er exa@hplconoficraiatigvehilehlonamdaesspeagiods as “glycerol monoo-

traction, for treatment of allergic disorders
oA IE S 468 it MERRE er BECF ReP b SSat g Yrdenisd species

f ragtd-ONmeansRMter Qﬁo'l@r\mtl@ﬁi'ﬁhngr;%?&%@ MLY&I%BQ%[@I dlﬁd less than
fraction, and a reduced essenti al fraction t
t Kapecoundidlentnanilvacici mnanoPhes rmaouets @l mntmmd)cﬁs[mal described

BbP RO oA THE N b g R et oo ReCieuiiuriay PO aldenpoester

|nﬂ@%hﬁuakbyugmrhﬁiﬁgnblnatlon wth the discl osed
nethod or nethods known to those skilled in the art.

THEL§EHﬁﬂEh@gﬁﬁﬁerlal for extraction is plant mat eri a

ne r nnanon. speci es., The pl. ant
" 25 T ORISR e EaBl b, T SLiBle o
I s\rttheulitost agenetempedh &t @t thengydBicelidcd ase TABcGLORAPAre often
speci es plant material nay undergo pre-extraction
sERIPEUE-60RaidRE CORPORBLeS ﬂé)fpw Hbo Uenyulphre-rennaring gempounds
a ef y tragtjo
OB pLOER BOPhIS SG e i BCHRE ek Padgisgipnice. bis-
Sf(ﬁﬂ)sl dbﬁni)dﬁiehsub;u”hdcarcﬁ boot tétiragutgddd, odi-tbhatry Wheyl ejb(ﬂysu phide,

I s chopped, m nced, shredded,
pﬁ‘ﬁ‘@ga meél@(l CYypr f’br‘ﬂ““aﬁ‘ddt ﬁélp@pg@@c} n@k)ﬁﬂ]@(@pl pulphurised

pﬂip@ﬁte‘h@ ﬂﬂﬁhtﬁ%&tﬁ'&iqgftgcﬁ@ Sl 1?1’36355)191”&@(39 d(flJc?sc‘l']l]]g 130fphenyl

material. A preferr preextraction step conprise
ghi’ hddln@(yhmbwlmc aplulvees, zuhngcuheorc mnnhmrormtsmﬂwremebawkh poly-
ggter al l|nt hb e@g I Qe grt|ng mat er.i X
88 i 4 AR AT Yokt iR~ BN it M e
haseeo hsth yr estaddaddibiyi Uilh@"‘ﬁﬁbd‘hﬂ@ AR 1NRATRA 1SR Qkﬂsuhub of
plant ‘material is in a formfor extraction, nmethods of
exafhesanghaede aednt ewptsahedoby t he di scl osure. Met hods
N E%Qékun,gfmnhe di scl osure conpri se processes
.—tn general, nethods of the
di00P DS UIEX AP Pir&Burel K\Epﬂfzﬁgentﬁeﬂthdﬁc WAl NnCinkNaNDihclude
species plant material is extracted using
SUPRRET i i oo P Lot A Y b AP SEEs v erieagpd drydrocarbon EP
diRx i Ao d BosRINeRte ) hpked | .Qned lorin-
s d:]g C En?ﬁgx}%ﬁfg cg{t%ﬁ@&tebk %gdgﬁh E@’ g%WFS 1np%{1c8 Wilorin
dtmi twed ; boganwat @iphidey dndglotwhgihicess anrd cafcfxbmztyydlsulp hide, bis—
ction processes. Additional

mer absor bent
héf O DRI dQIS&B}W&mqi Bl Eenst e da; Suinbatse dustpyh serer of
QﬁElr“anid Odh] MLll%ICHma{@Eié‘Rﬁcétﬁ it @Atai PRLERd, @lulﬂ'llﬁuﬂgd terpene,

ot her organic sol vent refrigerant chem cal
conprugsisirled [gases|des adil ﬂctsamlltmphomlejaswnd deqwadhons such as

traction i gh ed count current chromat ograph
5% eBP b P E BRI Ry 80 R ehBm o ey bleare
hlok FedruOrest®t NAES - s SUEhd heBRRLEAHES 4Rl 8rik W@altb%nt Bl%%hltcs
skilled in the art. In one aspect, extractions of
dﬁ&cﬂbbuwéIﬁﬁypbéipﬂé@ahédmbypéﬂﬁet dk&@npkm®pﬂ@HUhepmﬂﬂ

z)lths ?lo 31?)58&2% ucg ngt lhe@ssé)gofp“ CoHécz%ty aP}i]?igé)%”e distearyl
(purifying) and profiling thesessential oil and other

l'i pid sol ubl e conpounds from ci nnanon plant materia

usi ng SCCO technol ogy. The discl osure includes the
fractionation of the |lipid soluble chem ca

constituents of cinnanon into, for exanple, an

essential oil fraction of high purity (high essentia

oi | chenical constltuent concentratlon) Nbreover, t he
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the steroid essential oil chem cal constituents may be
i ncreased whil e sinultaneous reducing the

w@orcamosat i on of the fatty aci d conpounds or REBHS2007/064900

versa. Using the nethods as taught in Step 2 of this

di scl osure, a water soluble fraction is achieved with

a 4.8% mass weight yield fromthe original cinnanon
speoheewﬂemqsﬂgmbphhvbngb%ﬁ@ﬁd@%@m@nﬁempmaihmnmdmkumbamdms

t ot henol f abo OW .
o iha® g aloce e aeufuti B GaBEM Ledd PHEBIng e The zinc
thaat |¢1Vﬁ16:§ RABABRM harfeid eadslogHs (Hom\jlerandtch h& ylphosphoric

wat er sol vent extract does contain val uabl e water
sohublemeuhwndbxwmngUbHeepohy@adchéﬁh@em@henunaduuiOfd(hm-

tltu ln a tracti.o

AR Siar ey IRkt Rt 0BT Mgty BBreor.
eth@aqxdmnsgguble pol ysaccharides found in the native
ci nnanon speci es plant material. The pol ysacchari de
c Bhicddnt r doihen porfarhiascovarldities| tshe dexaorgstdropnhibitors include
f action. is our. 7 °o ty

oS B Bl L S TP REERY, UrlgharSys, (ed or
pOREIHel Rat e0dhRIcpaty seCBbad dammal 1}DUEmLf31£doctylammc ocmnoatc,

polysaccharlde fraction may be collected frg |5 : :

@lg}cnp@mpmj uegétqfa(gtqu'th\é S}L}F‘épkf g dopanhydride and a fatty acid
Quéﬁsﬁ%f% H&% \Utﬁmt (99 lﬂwﬁweabﬂlu&]éw%%)ﬁbfne{?tqﬁé%o%h@htmhlbp
based on the Ci nnamon fhi zome feedst 0c Based on a
calrolimet dd dweaSIﬁizyd)i@aloumimtolnodhlhﬁuong Thex$ yratpxagorrosion inhibitor
referen es andar ds, a purlt% of > 95% ci nnanpn

bt SRR ? PR P DRHUNOSCRAI B D BE AT HERS, OUSR ng bR Ynalox®

NeLhodsn ashibRYON ddsPrift e A9 athiisindi Eﬁﬂd@@ﬂﬁ@ch@w with Form
hydr oal coholic | eaching fraction is achieved with a

11R06 %l $i@EI4d 3£ 70m ANES.opubdished byi Aimadny $gesiied Company. The

;Eeog@tcpgb%gﬁ}/ea? Clgfft ?‘heggﬁ@ﬁo%%ai%q%%f‘be 1 thLel?ommnce Poly-

Q@b@aeméﬁmﬁqanm Applickhioss furt her equates to about a
yi el d of the phenolic acid related chenica

cBHétlll t uévie@! Hoamiy ajass findudiagides Vel nerapiobe gpEIZekes, dimercap-
i.ng, the d i, i
LO%I%]H([]S?Z%E} c Bgﬁtry\z (A ftZPlnlil{EeE& Szorc §1n§1%@]%sact ﬁ(ﬁauﬁlonnz
Preicessies, of 7PJlQ§21@$tSl(ﬂahmtﬁtalgreap|ﬁg@m mbibytphemmd lld:mg copoly-
acid fractions wth purities of greater than 9 @6H¥ %
diyrnas b Pt F g AT IR Cwivich OPRRR DhATY! dcetate:
0 0 halTBYpAGc@RIAENEe oIl pbSethyle
R
pot iy phemd ly piopakind so i d@mﬂche(:thyhtnoa:lxmdﬁmi d X}/ldl“ea@‘hﬂﬂg polymc1 8:

extract, feedstock. %ﬂhi uates to 69% d of th
T aRUAbI e ot drdie Rea Rl o b Ul S tek Solyme-
n@itah\ﬁ@al@é NATRISRES 65 phlyalty | fmliet] #la 1BagednRQitde including

averdge degree of polymerization, the purified
pbmwphedoHDmVﬁnaetwamsaan@an$gehy%n&d@xakSth@Qflmuhﬂohﬂﬂ

ben@%’g?h@h?lq‘) ucfs OE cé@?% 1?ngu%$éxglfl Oqtyﬁ kylene-polyamines and

pahyRheneldr Glighemdspabric apslt inkuents befustden priubtieght composi-

pol yphenol ic fractions. For exanple, purified

pmlypﬁelﬁbpﬂ anadifefsrmey |b9m>sca¢aynbem@m AAedneShraifnihdo wt %
IOglh P@‘“P%@Wt% o?n V\Qlf %HS'SV\EP%J‘& th% l[llglll{q?lrn% m position.

aners purtfied pol yphéeno

sub fracti ons may have great val ue for specific

medi cal conditions. Finally, the methods as taught in

the disclosure permt the purification (concentration)

of the cinnanon species essenti al oil chem ca

constituent fractions, novel polyphenolic fractions or

sub-fractions, and a novel polysaccharide fraction to

be as high as 99%%6 by mass wei ght of the desired

chem cal constituents in the essential oil fractions,

as high as 97% by mass wei ght in the pol yphenolic

phenollc fractlon and as hlgh as 9896by mass wei ght

S . — o




A generalized description of the extraction of the
essential oil chem cal constituents fromthe bark of

W@ b@7a218anon speci es using SCCO i s di agr anmmedPETUS2007/064900
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Figure 2-Step 2A and 2B. The feedstock 10 is dried
ground ci nnanon bark (about 140 nesh). The extraction
sol vent 210 is pure carbon dioxide. Ethanol may be

udedusarnalAppliaulonent . The feedstock is Ioaded into a

tgé?lzglg’Sthtg)%% )%gt ! opgl\{:ﬁ%fv’lggtéo%p Af )f% ?u%rtcan?compow—

f iem arisd prigerr @S58 chpradghsa \qe@smy rﬁ@chﬂeﬁ@d/l@ﬂﬂmtspemant
The CO2 is conpressed to the desired pressure and

f Vowe sk hshict (eatepaegsteddk 2p 4 L WdDext racti on vessel
t he r LN
mﬁ&ifg;gs rle]g&%ngng“at‘%%h cﬁ&t%‘ieag fgfe @%?Eact gﬁ?c?casattt least one
f mcﬁmcanhnult]eﬁGq«b)artytmo&@pn@qmta;nxdaﬁche abermpelatdispersant perform-
ranges from about 35 0C to about 90 0C. The SCCO2
exfractiorscaatjntsonbral mlade predleicanl yVpet i metymgr of the
PL SRS < Of sl i1 ﬁﬁsctn #Q0 ﬁairugﬁg%tac&ﬁ trté)ﬁ,utrtet&?fcaﬂ& further
Ieast 35 0C, and nore pre erably at a pressure
alpourti d&0 adxapttbde 506 damoarydpatorandneaper atcap@blf saboutd sludge
‘O .to about 80 OC. The time for extraction for a
qﬁ &'%tage of extraction range from about 30 minutes
t popRQUt . BnBoMhBodihRnabRut (ud| NRURemThBe $OIY.ARE. tt@c polymer
feed ratio is typically about 60 to 1" for each of th
SODORriext gragtointits, armhe. CO2 i s recycled The extracted

p 'f'ed, and prof sential oil

ORI et S5 G 8h b Fitah TR0 Pk Biral oo G0 ThE Rlyogs, hanating e
S epBMarWompsA¥ed noR-Romughhmpieot ective gl ass bottle,

and stored in a dark refrigerator at 4 0C. The

c[(tﬂd&r}on Ereealen ok dld)“btﬂtc‘@lf|‘M1U%ymb@‘%§k°t ac{@dajfrsgoke or a
tﬁ)ﬁ@%t@ﬂ? ﬁ}bﬂf t‘? ifie. S%éiﬁ (%16\) M GL 1 mﬁsm ssion oil, a
sul'tl I ng %url ed Cimnanon essent al

Ohj/dlfanaﬁh‘llutmn cﬁtﬁhlbxﬁc ©€1l L eadtgldy dimi gy fine! (QQ{ tieatlain SHE or

SCCCOR2 _system 20 or in multiple sta es gure 2, Step
2@3“Jﬂter dPrPiienemeeimEet dbe tﬂ}F’fnﬁl éamatﬁatwa} éflgtﬂedmy be'a diesel
CHIMRARA o ﬁt%sqrz"ta%tﬁlncoﬁulcl]§&'pn£1 Cthgﬂfﬂl%qg [L@Ql’e(ﬂ nt% or a mixed
are sepaFatefy'an sequentla y col in a one
cphdodiattuicBBE fayistdemm@Oc. Alnt enmatibediyentagci mt@nal combustion
fracti onal S CCO2 extracted cin

£ SEALE TR by TP e o Cult SRR R RGN ['ogne fuelled
vessgts (separators) such that within each collector

there is a differing retative_percentage essential oil
chdriBtal Tdt@rt@tdltldeth)tm fusson iaomm(:prl@f be¢ e)’ fistno lgaeht-ofrokhengine.
re{éllt'g)u(gq?gz al. C,O Ljs?lzl?a Csnggb%%?lr ?C l%CC ?ﬂdilg Ve C%Cﬁdcnl.%%c& aviation
lﬁlét(fnl«mighr&rs mvacp@&isdnagal Ao @bt alnd Rusthbbi@daild a6tk ensiney.

t he ci nnanon speci es phenollc aci ds and

POy hc c Hdei 4BE cunareosmnsti ekt f infgialdigelussigneengine may be
ﬂ%r'bi a?& e&é%rc‘%% c?gtlll%hc nF' Hgs?%%gvépo%c h%sstlﬁﬁﬂStﬁt%sphm us or
pﬁeﬂ&umed@t(ﬁGTman)&n4506n@ar amd atlplant @metatfurhe engine oil
bet ween 350C and 90 0C and collectln the extracted
cuRrarmvaPerli W “apt kes-eddhd stlagedr 1855 88 Snuehboar Mt or 0.3
Ol UGy fsSCHORYIR GO k3RINENLL AR B0y N CIBNINI i
spEC|e§ ﬁeeggég}ﬁ)ﬁaterfa ﬂsﬁhg fractlbnd?lgn Wi or
ek, act(.08 att Ppresissy,es8 oknBD0hart 00506s, tiaﬁiﬁn\d %tmaless or

t ure bet 5 and 90 0C and ect t he
ittt ot et O A R Ty & of Facp 8F 162%r 15

vessel s at predeterm ned condigti ons (pressure,
tenperature, and density) and predeterm ned intervals
(time). The resulting extracted cinnanon purified
essential oil subfractions fromeach of the

mul ti-stage extractors or in differing collector
vessels (fractional system can be retrieved and used
|ndependently or can be conblned to forntone or nore

oy . o



and near critical fluid. An increase in tenperature
pronotes an enhancenent in vapor pressure of the

w@ompaneds favoring the extraction. Additi onal PgT/US067/064900
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increase in diffusion coefficient and the decrease in

sol vent viscosity also help the conpounds extraction
fromthe herbaceous porous matrix as the tenperature 3
i sV dcPelsedt bInYgherr \Fat ud.! oh % Re lssher ORarib% anless. or 0.5
i NGr epse kN tenperature, at constant system pressure,

| eads to a decrease in the solvent density.

Sel¥ddbly - ohe wonpobndsnamr e skepaicat ed candoisdemt if nederigine oil,

ci hpanon bqrg,essential 0i.l using.GC anqusis.fgy o
coNBAF h ot HE T SpBReTUOR A4S 1) éamhé‘ WPRIRNE AR DS Wi % or
daka, i) Lheh&GheAksi Ediftedd drehat Wi e & Reamaladeny desuiphated ash
coumarin, and cinnanyl acetate were identified.

( Taplas o8 landt 4 ot lgsaddi tion to ci nnanal dehyde and

i t'h$,Fogeners such as benzal dhyde (Pl), cinnamal dehyde
(T BT R R e B RSP SobipaRlBE iR For o 2
acidke R23) 4-satle GhANRNYiksAGREA 8 ORdRbiodt cABRO! BhRERESMbodi-
(P6, P8, and P9), 16 sesquiterpenes (P20-22, P26, P29, ‘
paney thpgsuing digsed cpabystianeh Dng &t ¢ J-saokdsnaig. fHte yolymer of
agj,d; i ; ) 1.dentifie er..mnor aromatic,
ann o EREE R 1818 g A e R BT A0t o
c@ipoutidsr idehtd 10 ed,% SFEOWas bt et o extract fatty

aihﬁf and steroid conpounds that had not previously .
beRb-aldent s5Vet i RIdREMDH BEEEH [WIicaiing compsstion comprises
CoERRNEd S TBk Ul APQEL L A0GE he CRSERLE AlapRi 1. .
chenﬂcalﬁg%nstfkuents %y 8%naé%éﬁk?gﬁﬁgﬂd#ﬁhﬁﬁﬁ*ﬁ%ﬁ&ﬂ%
is the major chem cal constituent of the cinnanon
essential oil at about 70-9 96bﬁ496nass wei ght. A
great er nunber of conpound di dentified from
extrdctions under the cgnditions ofg 40, Ak.and 120 bar
with|hi gher purity of about 100% than at SFE
extraction conditions off higher % enfpériatureesimndion)

pr es sures—Canhamal-dehyde—puri-ty t-han—90%
mass |wei ght was acconpl ijshedt with S tenpergtu P'S Qfl
60 0C BALLAGNPAdBA 8 § 03O 5. 6@ d] conpeynas sasg!
| ower fatty acid and sesquiterpene purity. Steroid

conpounds cammenly be extracted|a | ow tenperature o
40 O-\ + Araar-at O _and 0O - har !n

C—At—a—SFEtenperatrure—of—40 ye-8 S ~1—HA
sterJidﬁggﬁﬁgﬂﬁﬂngwgﬁical @ﬁﬁstit@gﬂ%f%U'igﬁ‘a%s 4™
hi gh| as 20%damgseyvei ght.| I n contrast, higher SFE
temperatures (60-80 0C) land pressures (500 bar) favor
t he ext fAicof babotattie fatt-Yaddd clonpdsnds . 40THede dat%s
indicate t F(§Q§O has the ability to prpfile the
chenj cal condtituents of cinnanpn essent|al oil.| Table
5. Conpounds ldentified in G nnanon Essential O
Fraction. TITLE Pol ynmer and Lubricating Conpositions
Thereof FIELD OF | NVENTI ON The present invention
relates to a lubricating conposition containing an oi
of lubricating viscosity and a hydrogenat ed copol yner
of an olefin block and vinyl aromatic bl ock, wherein
the copolyner is optionally functionalised. The
i nvention further provides a nethod for preparing a
hydr ogenat ed copol yner, and the use of |he lubricating
conposi tion. BACKGROUND OF THE | NVENTI ON LOOQj The
use of polyners as viscosity nodifiers (or viscosity
i ndex improvers) or dispersant viscosity nodifiers in
an oil of lubricating viscosity is well known.

Typi cal |y pol ymer backbones i2acl ude pol yntt hacryl at es,
pol yol cfins or hydrogenated styrene-butadi enes and
functional derivatives thereof. For dispersant
viscosity nodifiers, the backbone may be
functionalised with a grafted nitrogen conpound.

[ 0002] Many of the known viscosity nodifiers and

di spersant viscosity nodifiers have limted
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tage to identify a viscosity nodi fier capable of

repl aci ng brightstock. [0006] US Patent 5,5 12 192
waele®echawes a di spcrsant viscosity inprover forPCT/US2007/064900

| ubricating oil conpositions prepared by the reaction

of an oil soluble, substan tially hydrogenated, vinyl

substituted aromatic-aliphatic conjugated diene bl ock

copol ymer, grafted MAth an EaMyuénlcally unsaturated

car boxy d 4 t
di spers
aver age
wei ght
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The present invention in one enbodi nent provides a

an oi | oPCT/US2007/064900

| ubricating viscosity and a hydrogenat ed tapered

copol ynmer, wherein the hydrogenated tapered copol ynmer
conprises at |east one olefin polyner block (block A

and iautial e@stntdﬂeumbmcl giacomBy incdgrolaymen dykockofibl ackto 95 kPa

B) with e ratio_ of block A/ +B) of 0.5
o.<@-,07veﬁe(?§ﬁ Pabsk> A Hertlaliffs® §éb aeolAH.*Pgom‘ﬁmwme The

gr.e; 38. B Yot % r kvl ;
SFSTAER LIANOR ) 0L Ry 280 IR BB o
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f mmntfﬁawmww . Pt/ bme) BihasHBl Heinggnd the resulting
r%xres 1 mPJ %Ctlflbﬁ‘cg 1ngklogll<cuﬁnp%|1bc{]gu%&' hﬁé.ﬁnm under vacuum
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[0016] In one enbodi nent the invention provides a
| ubricating conposition conprising (1) an oil of
WO eiwriiz@sd ng viscosity and (11) a hydrogenat edPCT/US2007/064900
copol ynmer obt ai nabl e/ obt ai ned by (he process
conprising (a) polynerising (1) a vinyI aromatic

gy J% fk and (ii) an olefin ymer block
wh rh@f(ht LH@ & @fﬁlﬂyﬁjéqtyﬁﬁO)kifl?yctlfg”rpédétt@“lﬁy} butyl benzene, PhCl is
1, driaddihion, K8RIiV ﬁé%n@tﬂut il 9(%30”?11161%@0 by ?Ql‘l"ﬂ%ﬁj peroxide,

optional |y substitut groups in the ole

pohyhﬁw¥®h$chA¢@mhﬂMﬁh by one or nore of steps (b) to
. | the.

5T 6[@'196] gsaﬁt‘ahmu%&dﬂd ¢ YISy rhé R t%h@@&$*§ﬁ§c V‘@lltlll 1%!]91\6“&11%1 ydride

to a person skilled in the art of polynmer science
e. (@Iepdsqﬂ Uﬂ”@)noblhl@geélaﬁdfgoﬂ mell¢ic pmbedsdels mayebe further reacted

e)ﬂ} ‘LHSII oﬂng]lr ;n;r{é fg&?gg 111@%8?%?}'}}3&' Exgqtconﬁ %Fpﬂlymm is

a deemimt b€l anvbomeh MEQUHSB‘H GNVPAR Rradded)io NBREWHIING. o, Nex-
under thermal grafting conditions, a carbonyl

CMP%IINhﬁH@Ob@ﬁJOU% batdd tind Sﬁeﬂjym'etl ffangmn Basdpli¢anetlo lid and

0TS BRCATED 4503, BROKATh 31850 ORI ST o b

15

p@hc}éljﬁbv@rmc(l@%)m el dltu@@tt gm@l Ane featding th u%’tﬁr‘@o;ﬂ)élbe The
contalnln? pol ymer of step (c 1) and/or (c2
6

| @S GNY Plué‘rﬁmabd@h@ld f@rdriormem 2 meir{t ﬂpamlallomphenylammc

A8, 2, S0 9L S Sefed APSURL,' Sh LT & s

ijobr_ymm’e ohivar o ses pert@per Sdnﬁ]@l&ﬁ%' Mettirr&l @8Ka Minimum of 18
c ntalni&epeat units with greater than 38.5 nmol %to

980 8fV@@P%Jn@h@érf«%pwl@mmfySl@ﬂbgciclltlam ddbalagg] DMAPA (di-
IhRYRA I reach g f ol

ajpendant O]nglw-;dce adl)ﬁlsng grolNl} in I?? ugﬁ){) é{rﬁ% n\Mlc{ccd and
obclame allnao‘rg)fmahdd)m% drheavdsed, is tequippedf a1 f/iltﬂﬁﬂhh ap@maedn and
pol y A W th t rovi sq that when the

c%ﬂ%??sé%mﬂo?ﬁﬁ%ﬂé d@&”ﬁ@VVH§W 6deQ€W &Bﬁﬂgﬁﬁsbﬁéﬁe§f Hg).
UThE SeWitdhe OFi §a@h8T oii/RaN 380310y Y@ %ﬁclnpjxns%l?éd whilst hot.
branched, optionally substltuted al kyl groups

| FpGNEC dhtsodilrente pispaicdvientision prqubdes dasérilbrd alanwenzg]c the

si.tion conpri.s an, of lubricatin VISCOS
TR e B87RBD: T ac s Sb o Rey bR w4 o higher
| @astox pare @ ekehiiduiav Qcﬂdﬂﬁ'h@)ﬂhﬂ@ havdpSREF SARLIuLAR Y,
anti oxi dant an antiwear agent, a friction nodifier or
m xtures thereof. [0018] In one enbodi nent the
| ubricating conposition conprises an oil of
| ubricating viscosity, a hydrogenated copol yner as
di scl osed herein and a di spersant, or m xtures
thereof. [0019] In one enbodi ment the |ubricating
conposition conprises an oil of l|ubricating viscosity,
a hydrogenat ed copol yner as disclosed herein and an
anti oxi dant or m xtures thereof. [0020] In one
enbodi ment the lubricating conposition conprises an
oil of lubricating viscosity, a hydrogenated copol yner
as disclosed herein and an antiwear agent, or m xtures
thereof. [0021] In one enbodi nent the |ubricating
conmposition conprises an oil of l|ubricating viscosity,
a hydrogenated copol yner as di scl osed herein and a
friction nodifier, or mxtures thereof. [0022] In one
enbodi nent the | ubricant conposition as descri bed
herein for an internal conbusti on engi ne has reduced
amounts of at |east one of sul phur, phosphorus and
sul phatcd ash. [0023] I n one enbodi nent the invention
provides for the use of the lubricating conposition in
an engine oil for a 2-stroke or a 4-strokc interna
conmbustion engine, a gear oil, an automatic
transn133|on 0|I a hydraul i c quid a turblne oil, a

PN p——a o ] P~

T |
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doubl e bonds (which does not normally include aromatic
unsaturalion). [0027] In one enbodi nent bl ock A nmay be

waQl2oo7atzd3d rom a di enc or m xtures thereof. A sSPOT/EHBELI067/064900

di ene used to generate the bl ock represented by A

i ncludes 1, 4-butadicnc or isoprene. In one enbodi nent
the dicne is 1, 4-butadi ene. In one enbodi nent bl ock A
is substantially free of, tdabie® of, isoprene. [0028]

AS userl hara|n fha farm"c-nln fﬁhflﬁll\l 'Frr\ Cf

| v g~

isopreﬁgePﬁé%hQ Lﬂ@mgghynéPléﬁﬁfﬁﬁﬁg MAdr d enep@t| maN
nore t hdkanpedity | evel W Py plwer) vigrategs)lt han |1 nol
% of the mdlynPr ADIPA). 06 Mol] % Or |less80f |t he 0.37
pol yner, or2 0. 01 moipA6 of doess of the pekynmen,2 qr o0&o
mol % o1 TR pflymﬁPAlUUé%J The, dirgne; Ty piiaakd Y 0.54
pol ynerises by 2|| PR 2" agrdrt o jor 145 —addii-Tom

In th Islent e | d of 1.&5 24 dddls t|i ani4i g
n the| presien |nvig) on e |degi ee |of .45 i

an |n‘p ndli-s—dlefined-bv—thelrelatiive

e

brtant—f¢ bythe

amount § of15reo bat AEA s lofOb] anched allk)’f? rcﬁmc pz§|4qc
defi ned hertei n|asARPA . Aﬁvlinit]allv-f@ﬁnpd(berdaﬁ@
unsat urat ed or |[vi nyO3gr oups, |upan hydriogenat den,| 0.92
become[ al kyl Dbifanghgs ("gan¢hed, al KyT| g5 olipse) | 3.57
[ 0030] ' '865 s progk A3 s I3j1@ 2
tapere UIIL 1 PO—rot ﬂé"'" eACaAmiis] A

mol Lost4y 75 A A 9}3 A 75\0 % or An
mW hays D BS it ”%’@fhrﬂ]ébié‘dfﬂﬂﬁmﬂ?@ 3 6f dispaiie ﬁecalcéﬁm
gk%EBQUYH% ?1] A tapered copol yner, may contain 40 nol

or 50 nmol %to 75 nol % of block A

c o2 ni ngy mﬁmﬂabfummp&soﬁcbm&ﬂcMﬁdcahkybvgummﬁSUK@rdunn oil

vi nyl grou In one enbodlnent t he pol yne

t Feeyl ‘Pﬁ/yeWtSF ?ﬁ1%3gg]§s p‘feeﬁ%}lé%? B&;}l% §rfise!! lation lheology tgst with
PRITYATRE d Rk d R ARG M ‘HM&ﬁnetéSm%sEﬁh%%ﬂ fsdd | 86 1A bGmetry is
art will appreci ate, it is believed that anionic

pol4pmeni $lat tgnpland, tdndttd)ﬁgdmph&t o p1]|¢wrgl dirkaly onto the flat variable
met al sand/ or, or nds are sensitiyve

R R L O R s S s S8 B 3R R hrd Pror 30

COuEdhas kPR RBGY Ofess QMOS0 PL[WOQﬂQﬁfc fhQt @ﬂ%ﬂfﬁe@have a similar
pol ymer with increasing anounts of dicnc poI meri sed

V\mswhae|%éﬁgehl%anmunfhfof%dl]zp@saddlcﬁ foored for equgli ylpfr dall Stinutes
IG:E%O eyetrh%e su] tmnotcélte}gtlrhlg fltloeélt gli%avraplnﬁ)lése%lréagrn 1LP atec aflg} a further
Massini® lfdﬂwta@bbﬁh(t%ﬁfpeﬁ%@lmt@. us@m llctdwluimbatli'lpélf@ﬂx@d’ﬂ with a
cesium). In different enbodi nents é ['ithium or

DISTIRCTEBE GIYPPRYCHE! u&sé@m%@tmwn@m 0. qu¥sirdg) the temperature

[ ol yEer 4 uc Soi ,
8‘%11%%;)?_490 O%E!‘ 0 ?ng\é'tlﬁg]e 1%@1@1@@{5%1@6’3} AU n)l ?e g%thIQ(Y}’]R G’ s
dexscarlhspnu on sofr ageehhmldmssund abldeﬁﬁ@r npﬁapardeng a1 The Rheology
ymer with a greater anount e 1, 2-add

S en

sﬁéfe%gbel}fwfﬁl ¢ yWPECE Gigiiad by W lﬁfk Zdlhr?@Pﬁ%ﬁeWﬂGB@aﬁwa 2002,
OfSB@@@'@?%@b 74600 0'1Wy GC-H@ n‘g Bdiifi RRul YAl UHEtaﬁmdpt%g%%mp]cs

-3 17 or in |on|c Pol ymerisation, Principles and
Prvabtuloaflel Applalwat ToasiatuEdittiedd m/pIHemﬂyd (n Thisieeh and
Roderic P. Quirk, pages 209 and 217, 1996, Marce
Dekker. [0033] In different enbodi nents, the olefin
pol ynmer bl ock may also be formed with a | arge anount
of 1,2-addition (i.e. 5 nmol %to 95 nol % of branched
groups) by enploying the processes or nethods
described in US Patent Nunbers 5,753,778 (discloses in
colum 3, lines 1 to 33 a process using an
alkyllithiuminitiator for selectively hydrogcnaling a
pol ymer); 5,910,566 (discloseg in colum 3, lines 13
to 43 a suitable process, solvent and catal yst for
hydr ogenati ng a conjugated diene); 5,994,477
(discloses in colum 3, line 24 to colum 4, line 32 a
nmet hod for selectively hydrogenating a polymer);
6, 020,439 (colum 3, lines 30-52 discloses a suitable
catal yst); and 6 040 390 (dlscloses |n colunn 9 l'ines

"~ A = - . o Y
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I

acid. [0037] Thermal grafting conditions are known m
the art and include a reaction tenperature of 0 OC to

waz®709.03or 10 0C to 120 0C. [0038] The pendaneCT/US2007/064900

car bonyl - cont ai ni ng group may be derived from al kyl
acid halides (typically chlorides), alkyl anhydrides
or al kyl -substituted nonocarboxylic acids or
derivatives thereof. In difﬂébént enbodi nents the

al kyll greupacent pinsad o 100 8 to 80 jor 8 to 50
car bon é§§m§ Ex nph@s picgks umkﬁblélﬁhkyl ar RERo
i ncl ude polylsob YM ene Temielar or| brB ﬁbhed dodecylRdtlo

| -l

PS5 T CTTN A AT 10 N3 oA T T

mol ecul-arc mnlnht 0 \ ) tledcopolh
typi ¢al | y anges fpéH110@é9ﬂo 1.5600, 600, dr 8.%00 |t 847
500, 000, dB 10, 0p00BO 2p&BVDO, 390 |SO0A0R0 tjo LAE, 0000.89

[ﬂO4)J InIQ|TTerentlenboqb@gnm§4&he Py dI[SPErsl 1Y Qo
t he Ryearo fratet re 1 Hoy—r-angesFrom—1—t

| ess zhan&i.ﬁ PQ’ Si’ 1 %)';f n(ﬁl'z? tn(T‘I%A ‘(514001 Q\'07
1.2. [[0041P In one énmbodi®®dt| §.A8 [poll\ifer ofofﬂe 0.17
i nvept i on20onprilsesla black/abone-0ddri ved frlom)S0t o [700
molwiereor 10 nol % to 60 nol % or 20 nmol %to 60 nD
% of the al kenyl arene nononer e. g yrcne. [0042] In

one enbodi:pertcrsHe holnarerearnt A thmp@m Porvatusnptiilgiees! by the

oA R BRIE g e R e ol ey e

ernorTEmCE rglers fouhadineempMOd3he heiganel ewtodpeamnibiiihel during
| ymer of the invention is a bl ock copal ynmer and

i th (FIRg A Eg BV eaD, ThelAgo My stapeiad tsy Gawlé‘f ARteAgnimum prior to

a Th l.ock copol yner nmay be either a

dp% eggﬁ&ﬁgﬁggthiﬁgf or a tri-block ABA copol yner.

Oten Gﬁeupmhf;tmertohsraalocbf tht 6tk ABf aapotliyinerspetins onéat of the

enbodi nent .t he J is other than a tapered . .~

C%Y%}ﬁ%rle 6[1%343]1 Y%pl&ﬁ CehBOdhd }l@ﬁf]qeﬁ%ulﬁéﬁ cdyction 1 structure

cgliiRepy! maontai ning group is present on X or Y as

di scl osed by the Fornul ae Bl ock (A) and Bl ock (B)

def i nedGabRyieo r{fO845heTihend¢ @mmdiG Ybgywoupsandedatcoend the equivalent
ﬁ ted oQto t he pol yner backbone under free radica

53% ¥i°%MHs. The free radical conditions are known and

| pakgge a\ regeldion; leesmee@ibie f vidle Bes 1HReR O8I Giledhs a base-

60 OC to 160 OC. [0046] Alternatively, the invention

maye-bel i sxites depipyoit Heandyiadl BleoBlcoek ( MmalsdoBtlspk G ratio

(BL Lﬂ%&b[@?g %bi%v%)otLCQQh 1111 ml‘%n&%t@gpon 8?&5}‘%&9%%9\/1\4 G’ (Max)

Vﬂmmb group prlor to hydrogenatlon The 1, 2- addltlon

produces a viny| oup or branchi ng group. The nunb
o0 128+ bo@%prcéglémﬁbbﬂmah Db shga i&kd“‘ﬁeﬁa‘ﬁﬁbé‘df“f%‘fntﬁ“ the

19012 epr()]]mEane] R ARRULs 2001 o %ﬂxligﬂﬁldf tlbl%(]V@QQ%Fl]th&ted
Q h a pendant car ony cont ni ng group,
tmennunber of carbon atons on R2 increases by the

er of carbon atons present in the pendant carbonyl
ﬁﬁgéﬁﬁﬁﬁéiéﬁﬂﬁﬁﬁiFﬂo48] The Z group of the -alkyl -
G{WMQL th@le\fuglr@ﬂﬁlOr@)\fn[%Jlgflﬁfdo%guﬁmt@s&ﬁﬁy\hhcﬁ}n’hcp(detlneL L by
branched group or backbone under ene-reaction

dbndmtwnman®0@m9@ Thefeapreser @anpirany € ondinpicofidefar @opolymer))

inclu reac n.tenperature of A
5580 B 208 E o B 68T 1 BRGH Sef Fafl Ealn b gispers-
f4r@en Nh O al Y100 E o PP FiSti 0:0 arltd XSk §%i A th@pe@kanth Nfriction
one enbodi rent R may be substi t ut ed styrene. FOOSl] In
di fferent enbodi nents the hydrogenated copol yner nay
be a sequential block, randomybl ock or regul ar bl ock
copolynmer. In one enbodi nent the hydrogenat ed
copolynmer is sequential block copolyner. [0052] As
used herein the term'sequential block copol yner'
nmeans that the copol ymer consists of discrete bl ocks
(A and B). each made up of a single nononer. Exanples
|nclude of a sequentlal block copolyner |nclude t hose

n ~ [r— 'Y "~ N a F A=~ 11" rc___a




mer. [0057] Tn one enbodi nent the hydrogenated
copolynmer is not a triblock or higher block copol yner.

WO 29382108 one enbodi nent the pol ymer conpri seBCEHUS2007/064900
backbone of styrenc and 1, 3-butadi ene. Commercially
avai | abl e copol yners of styrene and butadiene (i.e. an
unfunqtionalised.co% ymer with X, Y and rouP
dePPHEE s OHPHIB BN DFPEMIR G Enmpa@biisevel wieqhtcs yhicagp formu-

t l+.0fi. But adi ene reacted by 1,2- addition

|gg%§HgRLug¥??ol(r)7408A Pendant Carbonyl Cont ai ni ng

G oup [0059] The pendant carihonys-containing group may

tthereof . such as an api de-_or LURIg&1ERPEIPABNGN 8 f W)

The carboxylic acid or @&dlivatifes thefBaf i feXddesCE3 | EX3

ariiydnicdpslynacylO kalid dcsh0 or| | ower al kgls esters 7.3 -
t her eof in st dels, ket ones al dehydes gnd i mi des.

M Xgures BlsHeR Jgat erials can @phso be used. [lhese 14.0
iin g&zgglqg@g“@g5qQ%yllc aci ds (e g.,| acrylic acidjand

, a 9
cryli aci d) and esters | ower al kyl esters

Aar Ihe nhyvdr-i-daec—and

LB g droggiionb ot osy anbrdriodsod-——55

d|gath& FH?OHA ds, nnhvdrl es_and esters |nrludp

meE i i gntigre v \aFﬂWd i et 3f Umar#e adi B4-Or |estet, |skbhA | 37.6
as IowEwGabkyHQ)l e. those cont ai nilng no nore than 7

+-ha Leaz] oact or or n L.ONAND] ln _Anao
baIUUH alUHD on—tne RYI C3UT Tl gIUL - [IASAYAVAYA | T oTTrc
enbodi nent the dicarboxylic |aci ds, anhydrldes and
st-ers—mav—be repres nt-ed-bv-the groups--of

FOo T TT O 1Tty TOoT

formul ae:[0061] R is |hydr dgtHIGHIR ARSI - Hn2 E“@bDa“

£o

8 carhbon atons, such las alkyl alkaryl or aryl F

R is CRAcPperddnt Iy Hydodher] of208dlo€abyl, 5640 5650 5730

nst anceK\h@@er al Kyl oj.oup [toghrcarbon at omp 6. §.10.79 | 13.7

at hiyvl hut vl lor honf \/I\ Rl mav—be
L¥J T llu] L™

'EBEEéhdéKﬁﬁ% ar;hgilgi%ﬁg onuéi®@ar |or fused3-35 | 328 | 3.56

polynugiﬁﬁnthyﬁmocar ban, repﬁeeentarTNE of 70 770 | 750

ArOe Trm polrya, neTas;desciibesbet-gw-—The
| rar§ I”PJ §77dq 'nr%%rl esoor alksﬁx% epS“th kot | 021

[ il fteds Asb ftcaicant Up |t ¢-2% car BIR atoﬁ%ﬁioianﬁbr up78 | 0.76
to 15 caftwot)at ons. Exanpl es include nalei¢c acid or

anhydri deBNdI' succi niim d@ deri vaii vés 1.ber eof7.0benzylo 6.8

rateircanhydride;—chtoro materc—anhydride;—heptyl
mal eate; itaconic acid or anhydride; citraconic acid
owr@rmyﬁéla@maet@ylmf WPRERING; (hdbTRiidt Rguek ORRGOMdIus and
acid; ethyl isopro I nmal eat e; |sopropyl fumar at e;

haxpl eyt midebtd; End lﬁﬁeﬁ% #al eirepaahye disagples | to 3
M%L %c‘fn @hyﬁm@g is q@h&hgtl OQR? d( lf%robc Hach‘gi waﬂg;ht t@ﬁﬁ pera-

esters t ereo are of ten used.
Aiueﬁofhm)gh Ehmt memahérseﬂ Roldyremifd0bR|CEM-1086-A-90; and CCS is

%gﬁgdL nt tpe | ymer of the invention further
§”@H'E%&@P“ﬁﬂduﬁ’“??ﬁp§§lIy fromthe reaction

ofedk hecgar ponyly-gont ai ni ng functional group with an
al cohol . Suitable al cohols may contain | to 40 or 6 to
Smléa}boﬁ%atohnc@@dﬁﬂmmExampbésompmsuwtabhmp&i¢mhmeymnme1

cI U Oxo, Al c 79 11, Oxuy.Al cohol (r) 790
A P 5 B0 B FEHERES, HEpRagrErdurdes L L-51-A-

‘@ as Ned ol ror IE@@@EA\'(EQH}J@M %Qoﬁ@&l@Mﬂiu&ﬁ&tu&l@A@gocxatlon)
Condca (now Sasol); Epal (r) 610 and Epal (r) 810 of
Rt hydqueneqsor Hie smil L oainel! @rg pregeiiphavehEle)o.9 11 and
Dobanol (r) 25 L of Shell AG Lial(r) 125 of Condea
Augusta, M an; Dehydad(r) and Lorol (r) of Hcnkel KG&GA
(now Cognis) as well as Linopgl(r) 7-1 1 and
Acropol (r) 9 1 of Ugine Kuhl mann.
Ni t rogen- Functional i sed Pol ynmer [0064] In one
enbodi nent the polyner of the invention further
conprises a nitrogen-containing group. In one
enbodi nent the polynmer may be further reacted/grafted
mnth a n|trogen contalnlng group to forn1a

T e 1 N 1 e e L o
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(et h)acrylam de or a nitrogen containing
(met h)acryl ate nononer (where "(ntth)acryl ate" or

WO ¢evetitipacr yl am de" represents both the acryl PCT/082007/064900

methacrylic materials). Typically the

ni trogen-contai ni ng conpound conpri ses a

(met h)acryl am de or nitrogen containing (nmeth)acryl ate
nmononmer and may be representledldy the forml a: mhereln

O < vdroaen r— et hyvl and ane anmhodi nt 1
{ Mo L] A\ A\VENRVAVAV D Ran | ||L’ \( | Q

nmthyly Zis ah NH B%d MBP’%F Hj; each Ris

|| Elependanddyn hydcogeas o rl\aBby@inmcawmawgﬂon CEl EX1
gontaining 1 to 2|g@fpon atonms and, in one enbodi nent,
eaqgwgdetfhﬁwdroggqg each Riysis jndepghdentTy, ¢ 37
hy r@@gﬁ qﬁ) 1ydr60arby gfbup contalnlng 1 to 8 or |1

te el

St AN LIRS i SR i

IllfﬂhKé nitrogen-cont.ai |nn mnoners_inclu

iin
N, KdilimgeniMeaer Y1 ank d&, N vi nylS carlbonanides (sdbﬁ as 7.8
N vi nyiefor mam de, Nvi nyl acet oam de,

N- Biony Pehstpn@pl onand . des, | N-vishyl -i|- propitonam dels) 1.6
N-vi nyl%hydr oxyacct oam de, vinyl pyridine, Nvinyl

)
i m dazg] RierF VI Nyl pyrrolidiznope, N-vinyl caprobactam 295
cH

iS5t

met%ééﬁ?ﬁﬁ%% jlnethylanlnobdt%laqryLaH#He 9.0 9.4

1ot h\/l am-noe hy! acryl at e _ di-net h\1| am po et h\/l

di nct hyl am ne propyl methacrylate, dinmethyl am
nopr opyl acryl am de, di nethyl am o
nd\bh@fp%ﬁé?%éé rapH B deY. S dianeMeyd cale Boot hy¢abedtiani de
tures, ther.eof. one : :

TR < B A e SRR A R B8 ETOREATR RaL AR getpion of
cafe @@yﬁﬁpb&ﬂ%in@énlb@h e agenes aln gsdonuaisuien NRdds (8¢ compo-
T-NH Ar, where T nmay be al kyl or aromatic, Ar is an
abibieat VED g BUYET ASEIZSdidfy WRRE FogdntBht BP9V A CBisomdos sludge

mygs(%ﬂqiﬁﬁugroups i ncluding any of the foll ow ng
s tructures: as wel | as mul ti pl e non-condensed or I|nked
aflosrel: i Wolkswgson Thi Ehegise Tand r el at ed structures Rv,

Rv" can ependent |y, grou
d gléBéseGC{BP@ach b]%am fkw gﬁ 1&1'3 Hm {er 59()@ &dﬁgmped in a

NHT](%RMOCIH\L_"NTBH ’cnalﬂtl' @Q@%ﬁl pr%hp@ (olh%:fh@#w/ﬁli@l & €EC L-
CM 8 al kyl groups,

aﬁ&ka99 th@coisl—lzsc)ald murAun @MBAM sccmcocd_so)Ty@l@@W)]t is known
hose anlqeg erein a car

tic amnes inc
s SRR A5 saPCht P g S tr on SV B B0 Wt i

diddetd pidién thenamtsRo Mmhé regen. ol_[hﬁﬁeém)n@ﬁe @Y A€ presented in
nonoam nes or pol yam nes. The aromatic ring wll

typhledl |y be a mononucl ear aromatic ring (i.e., one
derived from benzene) but can include fused aromatic
rings, especially those derived from napht hal ene.
Exanpl es of aromatic am nes include aniline,

N-al kyl ani I i nes such as N-nethylaniline and
N-butyl ani l'i ne, di-(para-ntthyl phenyl)am ne,

4- am nodi phenyl am nc, N, Ndi nct hyl phenyl enedi am ne,
napht hyl am ne, 4-(4-nitrophenyl azo)aniline (disperse
orange 3), sul fanethazi ne, 4-phenoxyanili ne,
3-nitroaniline, 4- am noacetanilide

(N-(4-am nopheny!) acet am de)),

4- am no- 2- hydr oxy- ben/ oi ¢ aci d phenyl ester (phenyl
am no salicylate), N-(4-am no-phenyl)-benzam dc,
various bepzyl am nes such as 2, 5-di met hoxybenzyl am ne,
4- phenyl azoani |l i ne, and substituted versions of these.
O her exanpl es include para-efghoxyaniline,

par a- dodecyl ani | i ne, cycl ohexyl - substituted
napht hyl am ne, and thienyi substituted aniline.
Exanpl es of other suitable aromatic am nes include
am nosubstitLitcd aromati ¢ conpounds and amines in
which the amne nitrogen is a part of an aromatic
rlng, such as 3 an1nqu|noI|ne 5- an1nqu|noI|ne and
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ani | i nophcnyl)-3-{ (3-am nopropyl)-(cocoal kyl)am no }
but anam de. Ot her aromatic am nes whi ch can be used

WO p@l7azie3vari ous aromati c am ne dye internedi aR&€EUS2007/064900

containing nultiple aromatic rings |inked by, for
exanpl e, am de structures. Exanples include materials
of the general structure and isoneric variations
thereof, where R' and Rl aﬂélbimﬁependently al kyl or

| |1r\vu ar-oups Cllr‘h as t hyv] fas =¥ 2l aYa\VAV t hnvu ln
~y It bl add LI 1T

one instance, Rvmand R éﬁ@%@@ﬁpce@qdaﬁa theb? | EX2
matlerial_is_known as Fast Bl &IRRE['CASH 6268- 05- 9
[OC7P_ stdmC@mohh@ars (Mesttance, R i s— OCH and RVIG'I ig -CH

0

ll%[d.egfgc %rgtgdk 110?'-8\>\|;l OwWT das I—<cl l:) Viotet

Q

[9c u and RFX are et hoxy, (t)he

rmtarlal |||e DEJ 120 {'\f\ 21 Ll <

I_J.L\l \YAvY) - . U . LBAZL "I

5, "4M%2@”‘6‘|%1(‘5‘Ig03§§§ Bthdr  ar omati &>ani ne (:crrpondc 0
parnticul arl \/(Aagfﬁ)noal kyl phcnot hi azi nes. N-aromatic
subst Maximgmagiick dng de con‘pound§0Quch as thosk 0
di gcl osed i M¥E)S. Patent application 2003/0030033 |Al,
may al so be used for the purposes of this inven tion.
Suitable aromatic am nes include those in which the
amﬁé‘ ni tT*esf‘gé%w“é deraisie tentthePodymear e dnvention may be
t i _
e E?%yr% L&)‘P}W&H%%Oaﬁ)lgﬁlgt()hcdtrn th&t %%f\ﬂ%@nﬁ%ﬂ& a detri
anwmmnad:feannmexsmd tletylpiccal | y have an N-H group

capabl e of cong r}isi ng with the pendant carbonyl
cmwm aromati c ami nes are commonly
535 andh Waﬂ@@t}ﬁamglc pafd Ek‘lrﬁ‘ﬁle"ﬁﬁ% hangeenpdiab: Dv4
rega arc al kyl ated di phenyl am nes such as
n@wtldptphedwb&rh% and and nengCHivphiénydumicae. To resmés obtained
ext ent th ﬂe@e materials wll condense with the
cé‘reb‘i‘b?%“il% FuhtYf8nal ity of the pol yner chain, they
arc also suitable for use wthin the present
i nvention. However, it is believed that the two
ar omat i ¢ groups attached | o_tl_hié&m ne nitrogen may
| ea drance—and ctivi US;
su ﬁg llnubpeugeot Iﬂvélcl ude t hos Aqa/\h/{:‘(;ghg %r \l(/j)EB EX3
ni 1 AbgelnteationosiyNhiReagr ( aStge @%Gary nit rogen abam | B.37
whirch—one—of —thehydrocarbyt—substituents—+sa
relatively short chain al kyl group, e.g., nethyl.
AI113¢] S UCcakomed incli@iid 1S tar fol4nehenyha@znaniibh Mea lubricating
4- am nodi phenyl am ne, 2-am nobenzi m dazol e, and
N NDRPSHBR | 1 D RETOP! e 8 G rAoRE O] Satheasies HessT apel istaed Viscos-
I | t anti oxi dant
PR A oA RO BR | 2061 11 on to
disper PancyC@red ot her properties. [0074] In one

elﬂ;o %ment of the invention, the am ne corrponent of
t0d 37 act’t 8RBT B I FUPE HFAMRBHFT &S 1B et i@ ity Com-

a]Sdr 1@@@'1:&1?9@1@3"518%9"’9@ p‘?@]pﬁlpdl %yo(tlcﬁ'cgﬂgep?bﬂgné{“ A 5@@1 per-

carboxylic functionality of thepol hi's mat er1 al
| ismmefue?r n@:dtltvcxa heo ennaf vbetubasaang |\’ISRI|8!$1n)g dire netfe@ace between

=

k t h t
CORBTTE HE Lot EREPAS b 9 6oy B O TRSS potymer
bﬁ@mlgbﬁ@gyﬁ%ﬂu# %bsmmhbennml ﬁﬁ}({le@ﬁsl\’\@br&@ﬁt neb@bhaki$e Exam-
may provide i mproved performnce, his is one

mslt?hédmtc o/ (k4 elaéeCEﬁehcwat@r@lahhsonollyermjl\aa?uWéV gimdifer; Com-

I h
‘é‘[ﬂ argp grsnS éndcgl](CES angtd;ieg)ah?gﬁg va%xrtllomﬁm}ylcnc 1soprene

QQﬂ§1h1€B,f el tRxabeplé 4adad ti QRXUO. aﬁdﬂd:ﬂS dinste netstebpimBitadiene
fromthe aromatic am ne descrjsbed above which

typically will have only one condensabl e or reactive

NH group, in order to avoid excessive crosslinking of

t he pol yner chains. Exanples of such |inking am nes

i ncl ude et hyl enedi am ne, phenyl cnedi am ne, and

2, 4-di am not ol uene; others include propyl enedi am ne,
hexanethylenedianine and other

o o, Y 4 L



onto the pol ymer backbone in nmultiple ways. In one
enbodi nent, the grafting takes place by a thernal

WQe@ecAs®3¥i a an "ene" reaction. In one enbodi NREIE/USINE7/064900
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20

grafting takes place by a Friedel Crafts acylating
reaction. In another enbodi nent the grafting is

carried out in solution or solid formthrough a free
rammmﬂwrmmﬂéﬂmmkwytﬁbﬁwtmwmngﬂaéthg’SﬁP&lwemM;QM6WMSdphO$

met hod f or in fted mer s
P obagscon el E L o A o D oRisnt REELS By Hgeor tess and o
Qlg%a&%ShhﬂeﬂRBﬁ%Pﬁ“ake%§gl%%QtQMeTP@QQQ%W@e@n%QEYHBrasﬂw

product must sonetimes then be separated formt
reahmwunﬂsepWemsenéﬁdhbnwmwphnmvkesObgﬂwypﬁbpm@a&éd9% greater

pu ca, t; st eps ﬁg one e od ment the
t?fb@ éﬁPQPﬁFﬁﬁl oﬁﬁd”ﬂé*PBS” }ectly react ed

OIN)PSg]he PRé ym{cclbl@GKbﬁlﬂﬁvih)/@rfq ae tfzﬁdt Gala paha@l gsed heated to

grafting of the pol ymer in solvents |ike benzene

t 3Bt 91 VWehzenep teol mea’qelex@/ﬂ @heC. ord herkbyb/baipeycle of 455/45s.

r t

TAELLPATIL S bt el UL, AR IS
16@ L@Gotn(@ 200 QSultseolgainc@loyprelfe G Tilled. sol vent,
such as a mneral lubricating oil solution containing,
e.g., 1 to 50, or 5to 40 wt. % based on the initia
total oil solution of said gQ r and preferably
under an inert environnent.“f%%?B] The nol ecul ar
wei ght of the Fiyncs APSanigaadOpol yrer widWw SeePBngiee oil

spondlngly sopewhat jhikghdr tdn the ¢anges gi ygr aboveEs
flo nglgﬁthI Mer . HOWEVET,| the Wellght aver age and

B hLQg9Lecu%95 VEIgEt§ flor Bgnctli?ig ? d | 35
algpy”h]ﬁméndyml*n)mll 3\in &é he a:i ne o 4‘% [ 35

al cohol . of Lubrlcat|ng V'SCOSIty [0079] The

Cﬁﬁ%@gltl | f

shie i | Sﬂ’lﬂlng%(gﬁ (ﬁnvg'?ﬁ?gllmlca& t”ﬁ?ﬁg% %%qylﬂ?ls\& %ﬁ?%lﬂ\gé{ﬂlon n

dEﬂhMedngn@mnhydnﬁ@r@nknngcuhydfwge@anm&n1namdvm11nInohtcm-
hydr of i ni shi.ng, unrefined, refln d and re efi ed oils

aler &GPt FHEFY GPMPRERSBY] N Uity Pi“ﬂi’ékj”‘diﬂ qHE T hose
obtaiNedeirgstdy froma natural or synthetlc source
general Ty without (or with little) further

pLid0i] c atliomil téamrreﬁbmp[mﬂ%] ERefiplnedami H¥-30 dubricating com-

simlar to the unrefined.oi except the
FUPYHGr BPdatect HUBHE 07 Erdhe TBUr PEVA Pon s el e 6 ample
| FRRVE8ANG 1 OF, dOh & cPfPRGREd 9§cl\a%@r(|cf)hﬁxﬂ{1h9"111spel%ants antioxi-

techni ques are known in the art and |nclude sol vent
e&:trrtacdqt@ﬂgewemdnmawad|ag¢nl|>1 ad 04, wa% d ampopageint depressant.

e | tr atlon eroatlon
Eé‘g%bﬁﬁg[‘é” nes t e lo v temD ua P]LOV]IE%]Om ucs éf&lé‘hﬁlebettel result

r@ermeseedoelgbﬁx,pmndnane @b&amad oy cmsmesses“c The results
simlar to those used to obtain refined oils and often
artaggdiwe arrarnydpr deBissiéd by techni ques directed to
renmoval of spent additives and oil breakdown products.
[0083] Natural oils useful in making the inventive

| ubricants include animal oils, vegetable oils (e.g
castor oil, lard oil) mneral lubricating oils such as
liquid petroleumoils and solvent-treated or
acid-treated mneral lubricating oils of the
paraffinic, naphthenic or m xed paraffinic-naphthenic
types and oils derived fromcoal or shale or m xtures
thereof. [0084] Synthetic lubricating oils are useful
and include hydrocarbon oils such as pol ynerised and

i nterpolynerised olefins (e.g., polybutylcnes,

pol ypr opyl enes, propylenelsobutylene copol yners);

pol y(I-hexenes), poly( |-octencs), poly(l-decenes),
and m xtures thereof; alkyl-bcnzenes (e.qg.

dodecyl benzenes, tetradecyl benzenes, dinonyl ben/ enes,
di-(2-ethy|hexyl)-benzenes) polyphenyls (e g.,

T |
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WO 2721039 sat ur at es,

<0.03 wt
80- 120) ;

% and >90 wt
Goup Il

% sal urates, viscosity index

(sul phur content <0.03 w % and

vi scosity index >120); G BCpUSN07/064900
(all polyal phaol efins (PAGs)); and Goup V (all others
not included in Goups 1, IT, TIl, or 1V). The oil of

| ubricating viscosity conprises an APl G oup | G oup

I, GroupITT GroupIV G il or mxtures
tnereor Otenthe oil o f Iuoricating Vibbqftéy i

e B iR g Fss B v the oi L ofl 90 |-
dBricoatBwedivns earilyyer 6l Oofttienw e AR) Groug -T, G guig.0
IBas&oolup 111 oil or m xtures thereof. [0087177he 69.7
Upisk @@t conmposi tion may be in the Tform of 100

QF@§Q rﬁ)@ and/or T ormutat eu I UUTI 1344?

VTeL er t+ heo Nkt + ot m-n
l ||VC|||.| Ull |o | || CIiIC T |Ud
007

II ; C ||c

0i HIUP J ﬂf%twi@nﬁmw wlﬂhb@awmsé’afsonu she 2.88
|

|

EXY

—+

Q)

ubricant), the ratio of the polyner to the
UbY i@ d0DHG wfesslosict y and/or to diluent oi
the ranges of 1:99 1o 99: 1 by weight, or 80:20 to

10: 90 by weight. Q- her Performance Additives [0088]
Tﬁ%“%UnpdghQﬂbhl@bhm@%b“ﬁycé©ﬁbﬂlﬁ@SP@WﬁéW<ﬂeﬂﬂoﬂﬁ@ﬁb@1ln a
?gﬁ;ﬁsicd\(ﬁg co Vﬂﬁ)bﬂ? ﬂ]eﬁd pg&Ie?\r/lgtR/gt%%p%g%hvle%t% tlnRs t??n ﬂne com-
d@heut@en}:mrﬁpllet erfgerdrsrepiepanBehdyopriac %\&ﬁl&ohnﬁx\l\lﬁ uBricating
the art), dispersants, viscosity nodifiers, friction

nbﬂ”?P@F@”fﬁhﬂFMﬁ%ﬁ”%@éﬂ#ém“HﬁYr05|on |nh|b|tors

diSPRESAN! CYPEORhY FRiHal S cpxgreme pressur e

agents, antiscuffin i dants, foam

| ﬂhﬁ‘l@ﬂt orIsubldmmugsmhnE)lssLonp(ﬂX7 p@Eﬂtande(ﬁiEE(Sahniommsaadhspm9—
[1in n1xt res t her eof.. Typ

ents.an

£ i WSC?%w?rmOéWéﬂ 1¢TbY5de fJiTh@umePccbﬁ?lav.n??lo‘h"é kgpne with
nm@m@ dnlDese 1RETHANMBAGEe Addl ki ME3: P SRk SAAL §Lx7> or (b) a
[0089J Dispersants are often known as ashl ess-type
dlmpelrfsahﬂ@ Bewduseilr q@mnbme tOErimd hg: 1i0n. élhIeLJbblnaat11gngnm)os1-

QRPPS : Q.not contain o
ot B b el b PR SR Rre P Shcaitice PayMawin 3 we %
f @ispEmgnel al & wheleagded 6.6 v ubidwanta2ne. Rl Wiehi ftioxi-
di spersants. Ashless type di spersants are charact er
%@bey a polar group attached to a relatively high

n?éngkgﬂ(&ﬁiEQHﬂyyg?pP%r bon chain. Typical ashless
stituted | ong chai n al kenyl

SWi1ds] ni Mirdckbriexamnpkespofitibns wWost,i CBY edd! ©Eg() ch@ieRaluated in
al ken succinim dcs include polylsobutyl

s&bec\(%i\www”‘ﬁﬂ)lrﬁj%& Oé%%@el%F‘@&ﬁ‘é#‘w@e@@h@‘ﬁ&ﬂ 78-T-99
t(llel apcpbbﬁ' solut v Eﬁeoﬁq fehEUeNthi R N8 JHRNGG §1\r%nﬂ'§/9n in Table

or 500 to 3000. Succinimde dispersants a
thblr preparation are dlsclosed for
Pat ent 4, 234, 435. Su00|n|n1d dj spersants are

@.86

|nstance in|fS

typlcally the inide formedlf pol yam nc, typically
a pol y(ethyl eneammejy qf,PRRY] Iﬂs@@@m oopt ERt <Hhg
i nventi on further oq@ﬁh§5s al eaﬁ&] ne dlspe sant
deri ved—ft d‘IEI()[JUI yirsobu ene—succiar-de—mwth ber
aver ac’r\ Sl Ar AL i tho r.a QAL Nt n R/{'\g

C o T \'A\ ] ull I II C ™ LI ¥ NI I T /§l
500 t ¢-.3000" i’Ojli'he pol yi PBut yl ene QE‘F}:I ninm-de nl'm/8 hp
used aloneEd in conbimdtion with Risher di sperls&ts.
[0091] In one enbodi nent the invention further
conprises at | east one dispersant derived from

pol yi sobut yl ene,

pol yi sobut yl ene succi ni mi de conplex with zinc.
pol yi sobutyl ene succinimide conmplex with zinc may be
[ 0092] Anot her cl ass of

used al one or

ashl ess di spersant
di spersants are the reaction products of al ky] phenols
with al dehydes (especially fornal dehyde) and am nes

i n conbi nati on

i s Manni ch

bases.

Manni ch

an anm ne andvzi nc oxide to form a

The



aci d, phosphorus acid, nono- and/or di- thiophosphoric
acid, al kyl phenol, sul phur coupl ed al kyl pheno

W@oivpoemds, or saligenins. Various overbased deCEUSONT/E64900

10
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and their nethods of preparation are described in

greater detail in numerous patent publications,

i ncl udi ng WO2004/ 096957 and references cited therein.

[ QOE@] Th?éhdeider géntnavnindbeitpr dsenbe gol Onwwt ofothho id@Enwbn in a
%, or O. %to 8 W % or lw %to 4 % or 1 cons
grlyélafcewntgmim)sttb) ‘Wdce?}&td l’g\dmco%c&am%b%gg]cmd oil consump-
AmRhQ%hﬂ?ﬁédGﬁﬂ@Qﬂﬂﬁﬁm@ﬁ@:Eﬁ%WBe@nd i nclude for

exanpl e, sul phur ised ol efins, di phenyl ani nes,

hilhttled Em@h@hsnemﬁbiﬁdémuhhdﬂmp@undbhwghnmaashqhotuMctem

m%bdetnum ‘c\i/i ¢ hi plg:a ba]ma 1%)1 54 g %]éo Uh S ndl%w glass tube
Tkt daAnt "EvM P H% (e “al’bn Wv i‘h

cembppati Qnh ahhar @m@iammmaw e R8s eMhe itibdsagested on a
Ow %to 20w 7c, or O .1 w %to 10 Wt % or 1 w
vsede I \ip mp ofils, h\elthdbbm@aw mdackorhesind 6A0 teompg] clear tube.
8238 dgd%e (er Ptfsu séﬁe olgtg%:éél% gﬂfx‘?}ﬁl%?'&ﬂﬁo‘{m%gﬂﬂmg The used

starik @adol tystbdl m@lleﬁlsmngr(mm\dﬁmﬁp hea @(bmgmw munﬂaeofrt/\em (ASTM
further substituted with a h drocarb¥ group and/or a

b@di nd hgristiiE Nt askd Hgranse debaantic ataHag iod Gidotst of test oil
E@@Ezldlgéd;% 1Rl Ry fudn an%Q ‘mtlm& aBLER HaRESn the starting

ncl u -tert heno
4oell ANl 2, corldif -Lterml-”BAlNyllspdTrermillgulatcc The results obtained are:

4-cthyl-2,6-di-tert-butylp I
4-propyl -2,6-di-lert- butylgﬁgg%#:or 4- butyl - 2, 6-

i-iert-butyi phenol, or EX7
4-dodecyl -2, 6- dl-tcrt-butvlphenﬁTT‘ln one enbodi ment

t he hinﬁ&nﬁ@bpﬁéﬂmh anti oxi dant i3 an ester and 8y

Lnelude rganox—+-M- 125 _ fr om Ci

IIIIIII T T"Urrr LA YLILA %/

jetgipéd“%%@é§vﬁp?ﬁﬁ’gﬂ sui tabl 8! st er - (ontalnlﬁa;ﬁln

nem s isfound TN
Datgg?P@%gggkgg%K? 93?} |tablgééxannles of V3.8

ol yHdenuimd trhglhOat/banat ¢s whi gh.imay be used asl4d

anti-oxi-dant—include-comercial nr‘nf etri-al-s—sol-d—under

t Nhers Kot higrfeac@atin ‘AEonebyWaR 822(tm and

an(t ; it ;
g@%a?Saklumrea&lLluBg?qWBth{[ lhy&%a di th@gH&erlgogxolg 9E1g)r1r%c ating oil
Asahpoﬁhnkqw&m@ymLKLqKAdndmnuxﬁumnﬂuﬂheneomn/Vbonsmhd TAN

Modifiers ﬁL t ho u h the Folyners of the
?@%ﬁwWWé OtI%?@MIS%@W%mBHyImmflms

aﬁriuv onalybHcaGRS! &ympmdi i eﬁfS(ENS)OBH@VCbbﬁﬁ%@ﬁmWEYE%ﬁ]@c 10
be present. Such viscosity nodifiers are known

ngtleri)at@tanda ivirsheide ﬂhyhlh ogé&natdahest iy @ﬂblbut?a)dilféh en additive

;%’I(gﬁ)(gl%% gg’tﬁqu}élhé“ ofvgéye 981%961';&%&”%?&3 dls éjrrs((i) ?nzaltnce%halkyldh
| SRIRREhA6Y, ymmacmod M{oﬂetpﬂ)rﬁcd%h@tsﬁlﬁs(mdtm modifiers, corro-
pol yal kyl met hacryl ates), polyal kyl styrcnes,
pﬁpyoﬁ@ﬁﬁﬁsbaﬂﬂdesvépéd@ﬁSWﬁleﬂ&waﬁﬁVQPﬁééD%vy?eW@S@“ﬁd and
C&HQL&Q?&%1n g@¥§ures t hereof. Such additi onal

VI SCOSI t * ers may be present in ranges including

0 w %t015vvt , or 0.1 w %to 10 wt %or 1wt %to 5

w % of the lubricating conposition. Antiwear Agents

[0101] The lubricant conposition optionally further

conpri ses at | east one other antiwear agent. The

antiwear agent may be present in ranges including O w
%to 15w % or 0.1 w %to 10 wm %or 1 w %to 8

wt % of the lubricating conpaggjtion. Exanples of

suitabl e antiwear agents include phosphate esters,

sul phuri sed ol efins, sul phur-containing ashl ess

anti-wear additives are netal

di hydr ocar byl di t hi ophosphates (such as zinc

di al kyl di t hi ophosphat es), thi ocarbamate- contai ni ng
conpounds such as thlocarbanate esters thiocarbanate

o e o,



thereof and their diners, trimers and tetraners are
especially useful olefins. Alternatively, the olefin
woreap7bz1039 Di el s- Al der adduct of a di ene such aBCT/US2007/064900
1, 3- but adi ene and an unsaturated ester, such as,
butyl acryl ate. [0104J Anot her cl ass of sul phurised
olefin includes fatty acids and their esters. The
fatty acids are often obtai hedefidlom veget abl e oi
aninmal oi|; and typically containobdciin22oeaniionns
atons. Exanples of suitable fatty acidsyand their

esters include triglycerides, okeg§ acidd i NOERiC

aci d, pal mtolgf; M Xt ures Ter f
i, P g el
ml

€00t are
peanut oi | sun

O@%g? Fr UCO t bnseed
seed oil ,}Tbladsﬁm«_l,k eof | ln onel enbodi nent
of i ns. [0166P |

aci ds and/0|313é§ﬂ%BLl&r<1éel}ﬁ Sed with ol
an al t er natfohemenpdaitremtbase he ashl ess anti wear agent

or

he

!
a
O

U

10

may be a

nonoest eroidf a pol yo

and a

n aliphatic

car boxyl i
carbon at

c AL tllubgih@mne anRcaci
ons. Q§QQﬁthp3ﬁnnoe

] conta
5t er of

ning 12
a polyo

t o124

and

al i phatic
with a sun
in the frii

@?f QPPE%MCQUI%\QC(')SS
[ ctl on§r(m FfQ?M) m xt

n the
ke, wh
ure inc

orgn pf
ch may
ude 5 t

a TpXtu
be pres
o 95,

ent
or

i n ot her

enbodi nents 10 to 90

80 wei ght

percent of said mxl

[arbr2f

tih@ Bhmp@itiadD- t
ure. Aihgy @Jmh@M C

car boxyl i

whi ch forim

c aC|g§x¢@§g@cCally

n esters-—-are t

ose _acid
10 acl

A MDNOC

S f\/nl c

AT ORI i

cont ai ni n

g 12 to UMM 14 to

20 carb

on ldt s,

np

of car box

ylic aci@gHisncl ude d

odecano

|C'%mad

sBQaH

aci d, | aiyi
[ 0106]

Pal vy

i bpﬁ%wﬁdeﬁépﬁls

l‘l "\I!'\l‘l
C,—ahG

triols,

ﬁfalc

L9

with

hi gher ny

nbersS@ﬁhmFEQﬁOllc Q

H gFoup

s. OPOl yhydb.2¢

al cohol s

Q& “lyd“&fl@n atry

and tetraethbﬁenQ gqyco

Col'S,

nct g’i n

opylene

Ay Ay

gl ycol s

& 54

tiri -

i ncl ud
glycergﬂ%:%8€5%€”3| F““h%&%ﬁ@”&%gﬁ“
afaligy ol ;CMBANNINHOEX 8SU&Y 0S@sd fu‘;M@t %ﬂ\S\\QJMQOQV 1481 method to

cycl ohexane diol:

erythritol;

and

re—ghye
sorbitol;

o
9

pentaerythrltols

| mektrdienpsdi tendarg ytini lp@ﬁt\at\rcytcmm r mt of Gfitash lmhemponay@bl (e,

I §a%%|h§2r¥

sorb

ﬂ%

lene gI 1%(%'681,11%
aerytnri

e

%r?‘i%{

cero

Pippigo

ainst a

Tﬁéfm@ﬁmzﬁﬁl(ﬂl {35 18RI |'l%1®|1@1 l@B@[@cﬁh@Eulk@ﬂQ%b&ﬁncd for lubricating

"glycerol

nmonool eat e"

is believed to include 60 + 5

p@r&mﬁltlw el gite brverslsperienscearul s ben ghy tedeisnce base oil.

PésﬁﬂE

eate
aC|d The

Sbugﬁ

Qng.wW th 35 + 5 percent glycerol
€SS than 5 percent trioleate and oleic

anounts of the midhotst4rs descri bed above,

are cal cu

f nol \lnl
154

| at ed based

nct or N

bn theaahteay .1 corr

LN anyv._.c

Ilf‘

ect ed.aRIFRR} 2

m ¥t-ur-e

T 'JUI
Amtlscuff

asaVaVlal
IIUIIU\/QL T

P

i ng Agent s [Ologﬁli§ h

e

ubrF Eant

o TT T AL

c

Bsit

ionEX8

mayT&hEDep@t @rnjlan a
agent GQNRQURES are b

nti1 scuipfin
elieved to

g agedu .
decr ease

Anlo geuf f
adhesi veg

Ing.411
wear

CT B at i g Co

and _nnal va |

aialgg CO

nmpounds i n

TRQETTHS -
cl ude org

TYRFA Ty t

ani c sulp

hi 051

| SARLIA

U}gﬂﬁeorf%%feﬁfyﬁeﬁtsd\’v@ﬁl irmla ou
polysulphlde

dierdrehidd RisY oput vl

sul phuri sed di pent ene,
sul phurised Diels-Ad
N N-di al kyl dil hi ocar

pol yam nes wi th pol ybasic acid esters,

O ul

er adduggs,
the reaction product of
chl or obut yl

bamat es,

IB%;PC;{IE;;Q@I&I(ﬁ}ﬂbd%b]no the same

sul phuri sed net hyl
ester of oleic acid sul phurised al kyl phenol,
sul phuri sed terpcne,

al kyl s

ul phenyl

esters of 2, 3-di bi Onopropoxyi sobutyric acid,
di t hi ocarbam c aci d

acel oxynet hyl esters

and acyl oxyal kyl
n1xtures thereof

p— o -~

of di al kyl

et hers of xanthogenic acids and
Extrene Pressure Agents [0109]

-y




acid with propyl ene oxide; and m xtures thereof. O her
Addi tives [0110] O her performance additives such as

W@ 200703108 i nhi bitors include those descri bed PET/US2007/064900

b
N

paragraphs 5 to 8 of US Application US05/038319 (filed
on Cct ober 25, 2004 McAfee and Boyer as naned
i nventors), octylam ne octanoate, condensation
priotalt s ofic dedde erydinsdi¢ai AXE 1ad1icd1eoxrhaan’reym iyoher afidh@inven-

fatt agld uch as olelc aC|d Wi th ﬁ K@nlne In on €
eﬁ’&é‘d‘u PRAOWOFMEENORAT sy 11 HF‘sel Eltlges phéhe petrol direct
Syﬁ]]%lsl‘?&( %%g}%@r&ﬁ‘tﬁ'vgrﬂo 'tmlgblteg[c b:mieo@ynﬁlc‘%qurt%f?%@lrﬂ) results
inhibitor Ts typically a honopol yner or copol yner of
pnmbyh@némoxhdeHMWheoﬁwmaw®m®cmmsnrﬂmsumnunmhibkpomwlﬁnnwd

QR EN SEANRE R L X —

Chemical (Hgarmm@any. The product brochure is entitled
SYNALOX Lubrlcants ngh Perfornance Polyglycols for
& s il | ¢ %) CF VAP 1D fex trusion

:’[]%élﬂgg?/é?fgl §i aJvae Ke(r I1t\?/ea w1 A mFiDejw Hﬂ?t VSP /mm) Dean-

b@'ﬂzﬂknﬂlﬂﬁ 2011 Svated -c@lokad ddn{d‘eln@chﬁZ/blfncd@Zth@S widh gl and and ther-
2 aIkyI t hi obenzot hi azol es; foaminhibitors i ncl udin

c opor§/Hsrgoppunde hth‘aéﬁo%/IW athed Srig2 14 traierd )l &d100) & gBR—g—
a [ Il AY, | na. . .
WA&{/M@%SS%)ha /Sé, al‘gg\?‘%} ﬁ%ﬂ‘ﬁgy‘é@f‘l‘% 52 §fﬂfdeﬂqb &k oil over
pcbl?mﬁ hy Il 80 EC axildesieddol §proapy | Eritheax|- dqﬁleamkénedmmine (6.58 g,
(et hyl ene. oxi de-propyl ene oxi de) pol yner Qur, i nt
déé %g@éhtssdq%ém& g ré%‘tté%“smé’f‘ulﬁalbee/%”ef to §50"Pfor 6 hours.
a“ﬂHXQE ngmsllh}’{l@féelb LBQleﬂ%t iy LR /EN- @94&]%?5% & 62p9f amine
pol yacryl am des; d friction nodifiers including
fald. 897 aci3db deil )\/atddded sshghtfas @i thes paCEB:tnerS§tmed l‘or 2 hours

eggx i des, fafttkl n1dazoI|nes @ondensanhg grod .

BALYFeEs A Séeé‘ﬁ’d’“p%ﬂ kyriend hedrag “Rﬁi"ﬂém“ ©

sahi® @foglky!phaspigikcransd @5 affMr ﬁ165(07913 L%Q%daﬁs {N@cmed

| ubricant conposi tion. Friction nodifiers may

peesplete b Rapgesothetiddiymgbe wervdaw repduel %@rv& le, gia titra-

vv{loo/to 8w %or 1w %to 5w %of the |ubricating
osition.Industrial Application [0112] The pol yner

0[01t5h¢ | ﬁMﬁﬂBﬂo@UuIcﬁ sebdrabl eefofiplany ik wyn eandd wenposi % and

tion. The may be enp ed as _a viscosity

nedv i ér Oén‘d}"g tcaﬂdmsp}éir sbalﬁf“tvi/%bsu tT)henb‘d”F‘rlé’PtS(Hﬁ%h Sur-

rﬁ{n%srﬂ —9 gtsfm?nep\{wl a@ai %g’?f%:i)nl] %ﬂﬁ‘anﬁ?ﬂ’%‘% ﬂtC&I}%mtlon),

pol ymer of the invention provides at |east one

aCoeptphbed V4 s(clo$btyglyuadylf%ohsgtepesnfmcmnceolnarea:ceptlabh\ellldble

di spersant perform ance, nd acc bl e soot.
sf‘BH’géﬁ“ﬁ%BF WRPOHER) t s &dvm&l mren el dodipde from

US Rt @Bl]ﬁﬁ%(ﬂﬁ QiHe JleQﬁ lt‘;(,aoltb(,&s‘?@p@ﬁd Ebplnned' flor the product of
typically further provides acceptabl econormy
perporavandeaorplac t epd ahdtes sootarand sludge | U handl i ng.

[01 14] In one enbodi nent for fuel econony

performance, the polyner conprises an aromatic am ne
[0115] In one enbodi nent for acceptabl e soot and

sl udge handling the polyner conprises a non-aromatic

am ne. 15 [0116] Exanples of a l|ubricant include an

engine oil for a 2-stroke or a 4-stroke interna

conmbustion engine, a gear oil, an autonmatic
transm ssion oil, a hydraulic fluid, a turbine oil, a
metal working fluid or a circulating oil. [0117] In

one enbodi nent the internal conbustion engine nay be a
di esel fuelled engine, a gasoqljne fuelled engine, a
natural gas fuelled engine or a mxed O
gasol i ne/ al cohol fuelled engine. In one enbodi nent the
i nternal conbustion engine is a diesel fuelled engine
and i n anot her enbodi nent a gasoline fuelled engine.
[0118] The internal combustion engine may be a

2- slroke or 4 stroke englne SU|tabIe |nterna

Y o o
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wherein the lubricating conposition has a (i) a
sul phur content of 0.5 w %or less, (ii) a phosphorus

we@onwramo3nf 0.1 w % or less, and (iii) a sul pheE/Es20a%t64900

content of 1.5 w %or less. [0121 J In one enbodi nent
the lubricating conposition is suitable for a 2-
stroke or a 4-stroke marine diesel internal conbustion
engi ne. In one enbodi nent fhelentrine di esel

n')nlrr\lnr\ | oy nf

C onhiict
UIIUUOLI UII Cllyl IC I Q (@8 [ ST T UNC Cllﬁl IIC IICI

tthe invention may be added to W& di éé‘é’l‘Ity at 100 °C
ubricating conposition at O. O KO &P, Wn?e or 0.05 to
Ow % or 0.1to 5w % [0122] In several

enbodi ments a sui t aBludadtulr i cat $ungactanpodirtdtg rSLllfaCtdnt Treat
gconpri ses addit|ves present on ‘gn ctiyes bacélsr
ranges as shown|in Table | a and®fp. VTdbl e | ‘é\‘BI“ w4 %

[|O123himPne2 101 | 0w, A8 8¥@0PL8S [pyovi de an 1TTughpati on
f the inventio These exanplies are non exhaustive

deam_@pufmflb nt efidedspaosd®m t tHS scope of thes2

L EFQ [ O12A4A]7 Ac _heond he heol

)

S y P OB Ll o8 CBpO gl s vinyl  or oub dont ent

(oL, L0 hydrogenalion) on the butadi ene bl ocks of
between 40 and 65 nole % Styrenc-Butadi ene Copol yner
Fﬁnonipdm;al?il@ealw aihd I%t girc AAnhyariydee] &RS] exvept the surfactant
st nc but adi | ymer functionalised with maleic
Xegés Sge%fsgé‘ ¥yib¥e process described bel ow.
sirspgenatied psl yraner @%ﬁ%%ceiﬁﬁlble 11" SBR' kxhsprdded is then
to hot (120 UC) t - butyl ben/ene ( 10 ni/ gsm‘) in a
f Natlepe trdasek wilntan aidsup@tk 4 wd A i B hrfgaisk@Ly4anand assessed for
481%'0‘?(?%63&h ar a%}cﬂlsticrso f%n%ltde%] té%)Rheopgyﬁ?%agndetscrobedodbovg The

sbldcruer oQpicgaratide@RPMPY: £ uRReh G daubloe owes4l @chenati rate is 0.5
ondenser and i nmersion tenpera ture probe with

swtrﬂ rgd P38 priendheiEraniatg dgenwt Gnti | di ssol ved.
an d nSUi t e ..
RV, LY ) i e AOEg AT SRRl S A8 Seuro
tgmuq)éh:t yscd g Mé bidiprrewiede:, O\zhﬁklg1sgwaﬂtl@dw@lnﬂbahbﬁeskil]ed in the
r) stirred (400 r and the m xture

P oI ene 1eis SAdOT AT Bhret o a" GHA G W whached o
dih@m%ﬁﬁ’cld B?ﬁl@é(hn@%c(l elan?t ARk RE prefoh rﬁnmtly' ﬁ]wrb@h’gf)n tcﬁamctm
mel ei ¢ anhydride) in tbutyl benze pe (2.5 nm7gsBi 0
abdedpds opwiydo b Beoupstingotiert i on over 60 m nut es.

The reaction is stirr furt r3h
appr ox?sr:ni't gf%“é@%é"%\?gﬁl ‘i?i i @I“l do1} UHW(“UFS nﬁ@‘gg or alkenyl),
&g,uﬂu(y aun oMQﬂUU?l@HﬁEn 1 RABESushs.7 mlcpd&ﬁnhPa, a 1pha[1c-

7 0.95 bar or at 1300C) and cool ed t

r@b#nctlémiérathwéltedrhleométa@tsubﬁltrﬁzrxtbuﬁ% wal tap earcld wbshtucm%

b\gbﬂ% ) % l;ll'n%?s Lno%ﬁee&eol)lﬁxg)g%hg@?h%d )IOI fognuélfgtne&nolcc%c (e.g., two

gmﬁuaieh;e to@etdel thrir #GAE); et hanohi sopropanol ( 1:1,

2.5 nL/gsBiOwith constant stirring and the resulting

whi t e PP ewivpiipaghydopubpp salsiiiHees. &hazé:wmuamumse@mdmmg
n / f o S r (4

gl%nt ﬁd%%e?’%\r}&}él%% W Hﬂgog{ghun{oinﬁ ﬁl}qﬁf\%m ofis dﬁtn%t alter the

Imsmnmsumldsehy@«bcal‘ﬁpecnimﬂ: X ap| ﬁﬂ;sanenpr(epga,r edlcbyeqpecially

usi n t ho descrl above in conbination with
ajgor af! c?gﬂe q qﬁoxy,ppe{csxp%t Bylpsasanty, gﬁlt'qu nitroso,
Qﬁ@%%h}ﬁm@ﬁd polyners obt ai ned fromreactions

invol ving high initiator charges (e.g. with a target
graft of 3wt %to 5w % nmaleic anhydride (MAA) wth
1:2 MAA: initiator ratio) ingnitial |aboratory
preparations are slower to dissolve in oil and
typically require prolonged m xi ng and/ or heating.
Tabl e 2Where tBu®2 is tertiary butyl peroxide, tBuPh
is tertiary butyl benzene, PhCd is chlorobenzenc, SBR
i s styrene-butadi ene copol yner, BPO is benzoyl
perOX|de and MAA |s naIC|c anhydrlde Preparative

o A A a ~ N



amne) (1:0. J5, CON) in toluene are then added and
before stirring for 2 hours. The vessel is equipped

w0 oo7stzieeum di stil lati on, and vol atil e conmponeP@BHUS2087/064900
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30

distilled at 160 0C and 95 kPa (0.95 bar or 28" Hg).

The resultant viscous oil/gel is cooled to 100C and

transferred whil st hot. Specific Exanples are prepared

by usiﬁ@rlMewpoomEsSUdGSCHhMEdsabdmeuamdsbﬂech \whﬂc having a
ained in Table

informatio

dqlgl%pgm q{ﬁ“)’gf%d&h%} L[fﬂéﬁelexlﬁe%? é&“?eégngdbis mventlon contain
aCdt%anthLhQ@n have Peoerchaid oslruhid LémpdaR 6r 3arbon atoms.
Where ADPA i s 4-am nodi phenyl am ne; D3 |s di sperse
ortiigeamRhedl égyu Test ({XQi(ZV]Hllz\OS@T |cen$ @fcogawm egbstituents as

F eSS B PP fde P BT e Rste iy R prereraoty
r ROy thesbnd hdh-8yddchinsh réﬂl%@t”ﬁl%nﬁ%ﬂ%d Plesent for every ten
rheometer in oscillation node. The | est geonetry s a
AGAFRANT gt dp  Pleatedragath W herosanpleicpBy pltiagedwill be no non-
dirac t enperature peltier
pmgggkd (ghé$FLg%H€fgthy$%h%9k% f lrg&grc pre-shcared

f 901380 serondsoath teaishearofshe eﬁl&lﬂf QeQ8BePabb o @ASURRract in

that all sanples have a sim | ar baseline shear

hilst &iny! forpall aem Wsthat éheaH’IBWé‘bF”ﬂbOédm gt ap'@ ylghions may be
de%x%% h’r%fn?rtﬁcgehﬂ 2Kk hln? 119N c# el Brlotd'u@gseﬂnm-gnelhe]eby
sanpl es are equil brated for-a urther m nut e
belmmnvetaehpltoelnperl@umseé taioepem{smypigllemadcunataompmsmon of the
performed with a tenperature smee test at a constgnt‘,
sPFEFRL g epioBin %Ug?l 4?@ ‘tsﬁemt%l‘?ﬁ P&ficaPT RisgY cgfy gpscription.
O& v ertla0s O G { H@@ﬁi&[}ﬁﬂﬁnﬁﬁﬁ t@ake&BnalrodudOt.ad 1r$:8c u®Q within
points. G is the elastic, or storage nodulus, and is
déﬁqﬁémenﬁth@m@%@etan&nmmiﬁhepRh@otUgynhamdbo@hpawﬁslumlumt

edi,ited by Urich Zoll . lished b
nc n}mon fbﬁ%“ eci é}ér\p@ DL 3734%[:_)021%% c)s!irigccpabovc y
Griesal | yEachedtt efe Heshds aerebtial nrfef @rinsaipRlA8d herein by
wth alower G value. The data obtained is presented
i FefagBre xcepamt éhaEywapkes @y whickxytheayse xpycitheindicated, all
@%Ffl@gerp}an?ftle%hﬁ tHl%ancrsgl}&tY(ﬂl Q&Eﬁ?éhné? ak]%%np‘yo[t malellals, reac-
eMpﬁKDﬂmnbhs Dﬁ)leterfaem&:lgIQs thente as ldﬁﬂfmrttto@lf@ dethe like, are 1o

hei ht of the eak obtained during the tengerature
s\?\feélﬁ i"ﬁ&ﬂdo@y“"“b‘y“%‘hl?b“rtQEtW91‘@1 {REUG v il Satthgese indicated.
%J@h@l‘x@rﬁ“ Yr oth Aptohﬁm‘?ie@h] Fefd%‘ I{él?én(?hgg])ﬁ e nlt'éergle d as being a
ratio refers to rati o of max of a can
spwuines:itlogriiiaimaondridl hehielgun wactmumnnbé eroamoe, oy- blddcmcts deriva-
pr.ovi de a nor %Jé sed asur o red ucilon in structu

DAY §oer 200 B Uots ™RAETD B B8 PETPRLY SRAFGIIIHOTRS Present in
bgtwesnmernd daue angwthe, ﬂ%"hl\ﬁ@h%ﬂqbi rc%}?rcﬁ&%?cqp'cbmpomm is
[0128] A representative sooted drain oil value

U@@ﬁﬂnﬁtWUd@@HQSObabase\wmh@l(Hh@nSOdteuﬂdhanmy@ﬁlmmsnnMIW

SRRARSE, B PhmbRetal Ml Sl b ah bRy ki s to be

cofead 8o gh MM G pRdehd ratvie P amouBL 28hgd hend @8l tisnits set forth
obtai ned for the rheology screen test indicate that

1r?é6!ﬁdmyh@ﬁ ipflenemdenthy epmpowedr eduu bslys gor rawes¢ndpaounts for

. I [

Ln%%gl ?]{(‘)ln(SQEﬁ%¥§bﬁn?LPﬂq{‘l )Eggr% ;%g% anc"eﬂwe? \J\/l‘th lrﬁPgBE%? anﬂ}%nts for
contatithe ather gtosdrity. nodi fier (deflned by t he present
invention or a reference conparative exanple (olefin
copolyner)) and an additive package. An additive
package containing detergents, dispersants, zinc
di al kyl di t hi ophosphat es, anti oxi dants, pour point
depressants, frictionnodifiers, corrosion inhibitors,
and conpal abi users is added to |lubricant fornu
lations in Table 5. Table 5 T H Where the superscri pt
represents theoretical values for phosphorus and
sulphur content; and CEl, CE2 and CE3 are conparative

p— o A a ~ __LI. 1



Where MB229. 31 and MB229.5 1 are Mercedes Benz

specifications. [0132] The results of the OW02A
wepgrnziosest i ndi cate that the inclusion of theCPUB200E064900

of the invention into a lubricating conposition

provi des the conpo sition with a | ower average cam

wear result and i nprovenents in soot, sludge and

ddfd8ek caviifolhe Tesntion :havdickswagbnndbin Engiine (Beiss preferred

[0133] .Conparative Exanple 2 and Exanple 2 are both . .
T TH R B ST VBB R TR GAG R M HEEEUED hereor wil
prieeesidr gyf.eddiows tidie fvildb2n and LEGpen #BdikreO%he specification.
met hods as laid out in the ACEA oil sequences.

Tylgieediorss it ts josbk Hodgistondtthitniée easinbigntdieclasasulmreiof is intended
p [ in.a ricating gonmposition results in :

5 PORETEY PPt BRI R YTRRE MLt S B Sonceq slpms
the lest are presented in Table 7 .Tabic 7 L0134J The
results denonstrate that the polymer of the invention
may be added into a |ubricating conposition at a
hi gher wt % w t hout having a detri nental affect on
pi ston cleanliness. Test 3 : Peugeot DV4 Engi ne Test
[0135J Conparative Exanple 3 and Exanple 3 are run in
t he Peugeot DV4 as per procedure CEC-L-093 and the
ACEA oil sequences. The results obtained are presented
in Table 8. Table 8 [0136] The results indicate that
the polymer of the invention in a lubricating
conposition has acceptabl e soot control and causes a
| ower soot related viscos ity increase than a
conparative exanple. Test 4 : Panel Coker [0137J A
series of |ubricating conpositions (Exanples 4 and 5;
and Com parative Exanples 4 to 8) are prepared by
bl endi ng a pol yner and other pe r fornmance additives
into an oil of lubricating viscosity. The difference
bet ween t he Exanpl es and Conparative Exanples are (i )
the viscosity nodfier polynmer and (ii) the sul phur,
phosphorus and sul phated ash content. Conparative Exam
ples 4 and 7 (CE4 and CE7) have an ol efin copol ymer
viscosity nodi fer; Com parative Exanples 5 and 8 (CE5
and CE8) have a conventional styrcnc-isoprenc pol yner;
and Exanples 4 and 5 (EX4 and EX5) have a
styrene- but adi enepol yner as defined by the invention.
The 'Low SAPS Engine G |' has a phos phorus content of
O. 1w %or |less a sulphur content of 0.5 vvt % or
| ess and a siil phated ash content of 1.5 w % or |ess.
The ' H gh SAPS Engine O |' has the sul phur, phosphorus
and sul phated ash content of greater than 0.1 wm %
greater than 0.5 Wt % and greater than 1.5 wt
respectively. [0138] The l|ubricating conpositions are
tested in a Panel Coker heated to 325 C, with a sunp
tenperature of 95 0C, and a spl ash/ bake cycl e of
455/ 45s. The airflowis 350 m/mn, with a spindle
speed of 1000 rpmand the test lasts for 4 hours. The
results obtained are presented in Table 9. Table 9
[0139] The results obtained indicate that the polyner
of the invention in lubricating conpositions with
different | evels of have inproved in high tem perature
deposit control conpared with the Conparative
Exanpl es. Test 5 : ASTM D5293 [ 0140] Exanple 6 and
Conparative Exanple 8 are 5W30 | ubricating com
positions and are eval uated using the test nethod
D5293. Both exanmples containg§ .1 w %of a
per f ormance package (contai ni ng di spersants, anti oxi
dants, detergents and antiwear agents) and 0.2 wt % of
a pour point depressant. The test determ nes the | ow
tenperature visconetrics. Typically better results are
obtained for sanples with a |lower value for CCS at -30
uC. The results obtained are presented in Table

A PN =] AN F ~AaA A4 — I T T Y 1 I L T "



mal ei ¢ anhydride and further reacted with either (a)
4- ADPA (EX7), or (b) a mxture of DO 3 and

w@2etizwanal i ne (CE9 and CEI O). The | ubri catiP@I/US2007/064900
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20

30

conposi tions EX7, CE9 and CElI O further contain an
additive package with 3 wt % di spersants, 1.4 wt %
detergents, 0.5 wt % antiwcar agents. 1.4 w % anti oxi
da(Euss 34%@st 6 : Vol kswagon PV1452 Test [0143] The

Lng] tcat qq i:onposntl ons EX7, CE9 and CEl O are

evartidt &' the Vol ksvvagen(t m TDi engine foll ow ng
procedure PV1452 and CEC L-78-T-99 as laid out in the

ACEA oi|l sequences. The results obtained are given in

Tabl e 14 lubréliag m{nmm?n Thepdatg: ebtoal plethbrvdiivatvesosity and

t ha I nvent | bri atin

bt ErBR BBy Rnsh Sl Pl e De® 8" WPl arly orock
ouA) gansumast benvegmpanesid polyier Cosmarabive) Emma{cﬂ@ ratio of
[0145] Furthernore oils CE9 and EX7 are evaluated in a
g1PAe Adplackbe+Begt 0.-51H Yest invol ves recircul ating a
5Sm s 0 t r t uhe at o of
oC wi ¢ 1 oredr PPk o AP s KR ARt OF g ol @ o
t lh)lma&hadel lkdt @dupn \aitls ciad el&flt(otliﬁﬁwhﬂﬁ the, codll ymBr comprises a
bei n%%{f ck tI,DJ e and 100 bei ng a clear tube, .
TYHICH FQPBENERPIFELUFRY IS deifs allﬁ%d"“ﬁ“oﬁf‘c@ﬁhﬁ]“@s%v\?m?l o to
aogRi ghes, : T, | Iy
Vl)gcrg(gll t/y(l; (e, 1h‘8wd hﬁyuﬁ%gpfgjvgélélg??ng%ﬁdnégfqllﬁ mg)_lsl\ﬁ)f block
DBy OpTimeadberfmelmlagéstdufddeneahce bet ween t he st art| ng

oil and end t oil is calculated for e i .
vi scosity darae the "EhioeSnust SoBShiry 3 SRUGTHL RSt dHeetionalised
shant idg. Qihd oMY t@ﬂgw?rﬂdlogtctseSt oil TAN is also

cal cul ated. The results obtained are: Table 12 Were
KV40 i §)Kilp@imet pebidcsdddieing arth fanctf@mdigld Theh daradant car-

ng\@ca(%%m gegl%%gﬁglg(i w?mlebeﬁnSP%$g§c2%1tgcclbbo&ygbpgtaining group 18
dsp@@lti yCﬁﬁtHemsuletS@@Stth oGRRt £rokst@aNhniAN GeIerdl amide func-
corrpar ed to the conparative exanple. [0147]

LUBP3ENt iy conposition 8 (EX8) and Conparative
g)é?rﬁle 1)1(%1%‘ “\O)J(:ilggnltu?{h%! aru\{%ldocﬁﬁbéecy \Wﬁ"fn' “?m.ll.lfweg?unctimw]ity
abloh deidwa rqualg koage theosit &h bsoddteieygent s, di spersants,

zi nc dJ) al ky di t hi o hosphat es, .anti oxi dants, pour
depr essant s P?l WP G gD 4N ehcHbMsi o e ‘f‘“d%é when

a 0 i d ftd t o
e ST b s, T8 OO0 OOBA L B SRR 1o o
r'ed ér,eicepBaseitOdl bsHcO) dkyDa48ps.CEl O and EX8 are

tested,usin Iksvva on PV148.1 thod to S
deposn% teng%hg‘yb”‘hml Al SRR VL © r?d“f”rg ﬁ&f@&.%@% block A

| @it de@M: élk@'COﬁ)b}a@am g@ﬁ@i}él@@)coﬁal@'n{b@%onﬂ‘z% 5@$I8 10 80

of the PV14 1 net arc conpared agai nst a reference

bask %woior 5058al071p.75Typl Gad hlocbe‘t t@rtaingsutepsatayrgts of branched
ined for lubricating conpositions that have | ower

dg(q§?ougccunulat|ons than the reference base oil. The

r eSU| t$ Obt'ﬁlhdlﬁdnﬂlaﬂno Tabi P®sikbnNext @airh hat\vﬂch@mtt‘ﬂﬁtcﬁ@lm poly-

were carried out in di fferent | aboratori es using the

S blask eiosnu s cp st beiadi g 1499atTHE Sy @ it hegcipbibgivied aromatic

f [ Ler the i nven tion

redﬁ5§§b¥%gcgﬁﬁaﬁgb%ﬁakqgm Rgggﬁé%?@‘un t he ei ght

val vess.of the pericolingdts@pbsiiioh @Ctlon gngidieinr @k atytsenated

to tre ref erence hjn‘se oil. In contrast the CEl O

FORAIERCTi SOATRIEES atDREK LYK [ WENG 2o BBIAY IRBE TERH Ak es

the anmount of deposits fornmedg Hence the pol ynmer of

the invention has inproved deposit control in inlet

val ves and tract than CEl O Preparative Exanples 2 1:

Am ne Functiona |ised Copol ymer From Extrusion [0150]

A5 litre flange flask fitted with nitrogen inlet (250

cmvmin), Dean- Stark trap with water cool ed condenser

over head stl rrer WI t h gI and and t her mowel | /

o ~~ A A A . N 1 L 1



conplete by IR and total acid nunber (very | ow
residual acid value via tit ra tion). [0151] The

w@e@dozto3nf preparative exanple 2 1 is then m REHUSZDTI064900
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30

1 vt %and 2 wt % of surfactant to aid handleability.

The surfactants include Surfonics (c)L24-5

(comercially available from Hunstrnan Chem ca

Cbrpordiionf”ﬁ(h@msyens@@nHO%eomory@hydcwykﬁdnoheaywogenMed
surf aftan COMES Ci all¥]available from Chenron

Cor'Bora dﬁf‘h%ﬁﬁ ARUEREF) CE (conmercial I'y avail abl e

f rom Cryent omrHeOIBAE At 080 m pdshi@o ik bNEIMBH 1 1C WHeSGASHE Yydrogenated
data obtai ned for the product of preparative Exanp F 5

1 capal yame hhasup fracnbenta vestFabp eciBir Feoehopé: IOEQatnpl £80,000, or
1c are essentially the sanme, except

tég(éﬁﬁgagﬁgg%genployed is specified fromthe table.
[ 0152] 8The poleyioericafngd@passatdver exanml e hdrein @éh@hydrogenated
exanple 2la is then further treated with an additiona
1.CaPUY B Bfs St SRERSET BY) @2k taslcgn e 1&318@§§‘eé|~0f‘ gp 1.4.
rheol ogy ch t 2N A oematec
Test descri g{elgq{lglgéém nﬂ?osqcfg dngrlégzlfgplggllécogydxogenated
exapqnllyenea?mla hagdoak Gpalaheio of O. 054 (when treat rate

. nd 0,006 (when the treat rate is W
% [01@‘33% 35%@%@@@%1)% é“}%fr‘rjrfl'“h)}di"’@&é?%;ﬂi’e hydrogenated
SHQ&M&B&?ﬂids&ﬁmnhXQSQQ@[ Ydly@Epup” is used in its
ordlnary sense, which is F known to those skilled
in thelart. TﬁpdobﬂtﬂakﬂyWHDQMM@i®f§Hﬁ01a gmeupnhamhng and/or

I rect attached to the remainder

© RER B Gt S S e SRR b ne eroup.
character. Exanpbgsanfs huapoe@sbyl #ligupPs WAslud®iodki A com-
hydr ocar bon substituents, that is, aliphatic (e.g.,
apkyﬁ‘bP@HMReﬁyanﬂahﬁwweWudﬂ@epg cycl oal kyl,
cycl oal eny nd ar al
and al |ljéycl Ilréezu St %gtceaquF'%%t&cﬁ%lu sflvtvﬁ%ﬁlt’ﬂheé°§ndan[ car
V\Bd)rhylaﬁmccyﬁdnlgcvl‘@?)ubﬂ ift et sibwher@ m pReidd PG ck&r, amine, imide

npl et ed throu%h anot her portion of the nolecul e
(%‘@“WEHWEC%%%etVtuents together forma ring); (ii)
substi Ut't edTHé’ﬂﬁﬂ&%P%oﬁ%@%‘imh‘%ﬁ'&ﬁﬁ t P%E é1§1’n the .pepdant car-
substituents containing n rocar b rou S mﬁlch,
|bpnmemcammegtoumptthpnnmentcmexﬁuznmnlahtemlmmﬁes1hmeof

nant | yd rbon nature oL t he substituent
(lé]CgL N ARy e{}?l&elbyo‘cﬂ K8F &5l aRdNFIcabF oy My Rg,yore than 7
&hﬁ@éﬂauﬁﬁJ&@ﬁkQﬂk@k%%%ﬂﬁéﬁﬁpt0 nitro, nitroso, and
sul phoxy); (i11) hetero substituents, that is,
substlt@cntEhmMmmhmum@ukmuhauumgobcbnedbhﬂﬂamﬂhwhecaﬂmxyhc

(g{ocarbo ?raqt r, in the context of this

mvéﬂﬁ‘lgl‘fd '&"'%t her than carbon in a ring or
chai n pd.herwhsaueRANAS @dmdbsieidhRAN| &L My hdreheheaty@i®senated
i ncl ude sul phur, oxygen, nitrogen, and enconpass
shset Gettes cagppipes dyltlogeurcwﬂdlmlhgénwmmdgloup
:,]gn %fg %’Lalnllegrl]%f?ncﬁl%g uaﬁ)%o 05 nor(])l?scﬂ \Aﬁpucnl%e&grnapi%gnrogcn
pro@senin of Qihcevedlysrbep 1@@1650&1 altcmﬂ&t ldnst bee hyighoearfymatic or
group; typically there will be no nonhydrocarbon
SISt IENRt SR t he hydrocarbyl group. [0154] It is
known tdat e d . abov; Y oo
|nterag? |eﬂ?ﬂgugpﬁgpgf%?ﬂﬁ{éﬂbgﬁg(ﬁ%%{q% \?ﬂg&% ¥ nitrogen
compomegt sunofiohhle gfaupals flor buldili on ampyndet didib@rnerbntaining
fromthose that are initially added. The products
formed thereby, including the products forned upon
enpl oyi ng | ubricant conpositiyon of the present
invention in its intended use, nay not be susceptible
of easy description. Nevertheless, all such
nodi fi cati ons and reacti on products are included
within the scope of the present invention; the present
i nventi on enconpasses | ubricant conposition prepared
by adn1X|ng the conponents descrlbed above [ 0155]

— 1 Y a1 . Y



herein may be independently conbined. Simlarly, the
ranges and anounts for each el enent of the invention

woreap7hz108sed t ogether with ranges or anounts fRCT/HRR00T064900
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the other el enents.[0156] Wile the invention has been
explained in relation to its preferred enbodi nents, it
iIs to be understood that various nodifications thereof
vwgwmpe@oﬁenappamenm timidchosewnsiki | fluediomlitheorrti) upommine is
readi t he  speci tiopn. Therefore, it is to be
qﬁ%t%?&&&“?hgt“t%"ﬁﬂVéﬁPL%HO "¢t osed herein is
i nt ended).t 0 TV @fbriuGRg MG fdsfain ensias 18l lvhwdiRitRe nitrogen-
the scope of the appended cl ai ms. Case 3467 Wat is
cltatﬂhcédmuosfmﬂl@wll SIPHP clat tmgbéotnp@spthwhéowp«t i @tchgvhelem the
ﬂ% !i cgrnpnlégg %%lllbpﬁq} %@Iﬁ%?ﬁsrigt %lﬁen%Fgfﬂaﬁﬂ %18 lgnéwrlﬁlbf Blllﬂdly or
(bbdmkhwgnandmabeﬂast one vinyl aromatic polymer
bl ock (bl ock B) with nole ratjo of block A/ (bl ock A+B)
of 0.5 %% oBﬂe heicatipg btoameswoaont alany Fopwhercynithe nitrogen-
I I
e Qs R N n BB STy b HE Selgerpd from
t djaer edJlobzpoI BrrerFdst odklué\ cBBt ai mslinepedtalipiandineist h di-(para-
greater  t 38.5 %to 95 nol %0 ranched al kyl
grnaﬁtb 'Phwﬁc@twet f —dw%@t&ayaﬂww d\rgttggnedhypﬂawwdlmme
angpRmli.onakl ¥- (ﬁ%hhﬁﬁexﬁw%‘; Idihedsyl @MtWﬁ@' N phBoxyaniline,
hydrogenated copol ynmer 1I's optlonally fu
f dnmtnoematnlcsédcllbw(atettteadt (et @fmm(hléteﬁ@ll)hmmmglp)) 4-amino-2-
ock,B hein he :
¢ DR EREirbtia Ml i Je st PRSP oA e oTi A1 g N-(4-amino-
gHakPy])-BBEZMISE €1 BedA@aRRREANY - hak PRAYini GRNT 3bh Rehoxyaniline,
group Is o t|onaIIy further substituted to provide an
e pterdodggiy ﬁl@llln@m devcarheapi-gbstitiied t iropaltiviymningnd apidi ) thienyl-
further functionalised with an am ne
fﬁﬁ%ﬁt@ﬁgﬁhpglo bonded directly onto the ol efin bl ock
pol ymeel. 2. Tliheubxuhrtirtgatdnmgmomosict di@nl ofvh&lead Motk A further
wherei.n block A when not in a tapered copo
COMNBITHEE 26‘WﬁP“DﬂHFBOBGHMdF”W@ddg“%dynﬁﬂo@Gt@“ﬁﬂlbV@k poly-
%nh,c@f repeat units of branched al kyl groups. 3. The
| ubricating conposition of claiml1, wherein when bl ock
A 5 Coﬁbri seése a‘tumrapteimgd,omqmitmmf clhime ”ﬂapvet‘:&:dn the amine com-
yner, contain | %to r
‘p 85 H11e S g biigch mg*o&ém%'dﬁm@ reB‘é‘é‘tOIEW vs %ffthyldmlc
bﬂ@tﬂﬂhﬁﬁ%h@h%)" nl QWRge; 44.- antrhﬁ)ﬂhls'lby' Cﬁt&(ﬂ{l\nﬁﬁ?g‘po%&x VIR and
of claim1.” wherein the olefin poly ner
c@WﬁYWgeewﬂ%Bﬁbwﬂadhﬂhexrepeaudunnmsth@r&mhenemndddumfpanﬁ
mat i c s al are
n%eg?en ﬁar{nnc Q4 p- ‘ILﬁ(é/Y]n“lgP?]@gWHdmg;genﬁ/btg|gt]?/% ¥|' ATy tlL the
lieawhi@r pidauther ﬁ%ﬁ{tdiﬁﬁﬁéﬁdalﬁ%‘wi&fﬁrﬁfﬁfob@lmfd'cﬁ?& Qderivatives of
backbone of styrenc and butadi ene repeat units.6 . The
| Rrtye Hecstyid i ca phipo 8¢ t flanvasvet [04i thenothigrénasi iny legous derivatives
v 5.a.di bl ock copolyner. 7 . The
I%%£$ ﬂﬁh%ﬂ] %p§s¥?ﬁ%ﬂh§¥%é|a m 1, wherein the
hydr ogehat e"dhé:tlﬂﬁkytﬁﬁg cbapogitiot e aiav e rageernngaiad at least
wei ght of 1000 to 000, 000, or 10,000 to 250, 000. 8.
THE tdihiv e atqlwtjn%drrbasql BANGOAN L ATaAL1aN ARfeV ARk o fTiction
nxgaggﬁ%ahedupgppkxnpr has a pol ydispersity of 1 to
| ess .6, or O01tol1l.4. 9. The lubricating
conposi4.i orllef lidiradanmg, conbyersgian bheldydr ogépatiedhe lubricating
copol mer is a dlbloe copol ymer. 10. The Iubrlcatln
SO B e M2 A BRI e HRATHEY e Edeast e of ()
copolyner is a sequential blggk copolynmer. 11. The
| ubricating conposition of claiml1, wherein block A
and/ or block B independently further conprises a
pendant carbonyl -containing group. 12. The l|ubricating
conmposition of claim11l, wherein block A conprises a
pendant carbonyl -contai ning group. 13. The lubricating
conp03|t|on of cIa|n111 mhereln the pendant c ar

T R "



acid is a dicarboxylic acid. 16. The lubricating
conposition of claim1l wherein the hydrogenated

w@eioyter3d urt her conprises a nitrogen contai ni PGI/US2007/064900

N
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functional group. 17. The lubricating conposition of

claim 16, wherein the nitrogen containing functiona

group is derived fromat |east one aliphatic, aronmatic

ora polihar @@mmiltcofa@rﬁnet Je18r leThe(iil) ubplicsahdmg coomposi i bwt % or
of, cl | N t he gen;,co. t ai ni ng

f uReY |oK1é ‘G hb“? “S(hu‘)o%%éfé o 4 Jeraant

car bonyis. CO”TI@EJ NiBEALiaY R ook RIGM 8N cRMMNE, whBlcHe (R lubricating
am de functionality, or (ii) the amine is bonded

di GO8BISY Bhtsodt RBZIOF efi |, rang| wbcklcpbrlyn@mxwuonrhes a (1) a sulphur
I t 0 . o

m%?)r E)Cg]gﬁ’éon? g\ﬁnr?%n% l]g:l%I r’{{? np%o%ahm ggon ¢ ([)(r:?(ti@dl tw(:f % or less, and
canbuxmhpnmaabgq@@némMMEwemncLh@hﬁﬁlne conprises a

ni t rogen- cont ai ni ng. nononmer or an anine with a prinmary

or secoidar yl i t¥agehc delifplingeomprel tiogptl Caiti Agis an engine oil
coppesiiian &f, glald ?Hejrgt’cxW%Fﬁ]‘bﬂst‘i&eenome 4 gear il, an_automatic
n|trogenconta|n|ng uncti onal group conpri at '1°8ast
onewmamevvati oilami hedrseliedted, fircorifastl, \d Oieetl ‘Bor Eﬁi@tf uid or a
Bl ue EB an l'ine, N-alkylanilines,

dF”EB‘P&ﬁé? yl phenyl) anine, 4-aninodi phenyl ani ne,

N, N-di et hy lphenyl g (Redim.nge CB%EBE im¥h AN 1 as an engine oil
4- (4-nitrophenyl azo)anilinc, sulfanethazine,
4i@meﬁo%y$nm*Mﬁbbnﬁkqmmnoadwhﬁne&nmnawmﬁmaoenanymnde
(N-(4-am nophenyl ) acetam de)), 4-am no-2-

hydr oxy- benzoi ¢ aci d phenyl ester (phenyl am no
salicylate). N (4-am nophenyl)- benzam de,

benzyl am nes, 4-phenyl azoaniline, para-ethoxyaniline,

par a- dodecyl ani | i ne, cycl ohexyl -substituted

napht hyl am ne, and thienyl substituted aniline. 21. The

| ubricating conposition of claiml1, wherein block A
further conprising an amne functionality bonded

directly onto the olefin block poly nmer. 22. The

| ubricating conposition of claim2l, wherein the am ne

com prises at | east one of N p-di phenyl am ne;

4- ani | i nophenyl nctthacryl am de; 4-anilinophenyl

mal ei m de; 4-anilinophenyl itaconam de; acrylate and

net hacryl ate esters of 4-hydroxydi phenyl am nc; the
reaction product of p-am nodi phenyl am nc or

p- al kyl am nodi phenyl ami ne with gl ycidyl nethacryl ate;

the reaction product of p-am nodi phenylam ne with

i sobutyral dchydc. derivatives of

p- bydr oxydi phenyl am ne; derivatives of phenothi azi ne;

vi nyl ogous derivatives of diphenylam ne; or m xtures
thereof. 23. The lubricating conposition of claiml
further conprising at |east one additive including a

di spersant, an antioxidant, an antiwear agent, a

friction nodifier or mxtures thereof. 24. The

| ubricating conposition of claiml1, wherein the

| ubricating conposition is an engine oil, and wherein

t he conposition has at |east one of (i)a sul phur

content of 0.8 wt % or less, (ii) a phosphorus content

of 0.2 w %or less, or (iii) a sulphated ash content

of 2 wt Olo or less. 25. The lubricating conposition

of claim1l, wherein the lubricating conposition is an
engine oil, and wherein the conposition has a (i) a

sul phur content of 0.5 vvl %or less, (ii) a

phosphorus content of 0. 1 wyo% or less, and (iii) a

sul phated ash content of 1.5 wt %or |ess. 26. The use

of the lubricating conposition of claim1l as an engine

oil for a 2-stroke or a 4-stroke internal conbustion

engi ne, a gear oil. an automatic transmi ssion oil, a
hydraulic fluid, a turbine oil, a nmetal working fluid

or a C|rculat|ng 0|I 27 The use of the Iubrlcatlng

o " - I o o ~ R I



