10

15

20

25

30

35

Antigenic peptides and their use FIELD OF THE

I NVENTI ON This invention relates generally to the
wo c@b@oab1 pat hogen peptidic antigens and thei r POBEB2006002243

exanpl e, for the preparation of a vaccine against said

pat hogen. More specifically, 1t he present invention

relates to an antigenic peptide deriving from

Pl asnodi um speci es sequ ncl udes anti bodi es

and met hods of produci n%ﬁﬂgﬂ ame. BACKGROUNDOF

THE | NVENTI ON Human Pl asnmodi um fal ci parum (Pf) is a
Theurkesent imentitn peiates tnan Fdditwe coprasitiondoriugl, 409slsomplsition, and

I n h t

m%%{l and nggérJ 8‘8%1%0% ?Js@%osit%ﬂlga'l gr'r? ?g}tm%f}%p% Erés@ﬁt P9&tfon relates to

countries causes nor

cantpsitis0® wiichl may bacieed ta teldnes sest cantenaand @als cortast of an exhaust
of'g édn%bqgtlaﬂ?%%s@%n ?(WI’H&' K%‘Ie imertic aI&??éIQt@s W8n ngéﬁ%lﬁiﬂyﬁrocarbon

rican countries nost
mp(tunen g—l@mk’rdreénvl’nmljbtpnsgg@ aato pioduce very little soot, partlcularly heating oil
tunately, vaccine discover

ar{dhé E@'rﬁpw&h@g%' b ()'orncgﬂﬁé%%r ocess él ven t hat d

pr otective antigens do not bear any structural,

0 C n I dych i 5L ;

O REBRE o Ty Ry BE B Rl AU N AlGRaLIEY BérdiBne and i
maoufg¢iues werer desceibed fprrtbe mmémqomoftd@ture 468 ¢HiSeei fPgge $039. Since
theh! I’eh‘8€é(n ﬂ% odri Ya?wé? 6L R/veﬂ%eé&I%%gbh&M% tr’rﬂjarI%I%;c'tLPﬁ’Ieyprocedures

vaccl ne deve
hqyertfe@nr’rbeiowecihoﬁ wnm@umaierde,r@anug n?s769r 848, (the2 334 796, US 2 898
7%% | y obtainable through classi cal

3%érr&{]l catl on net hods. Introduction of nol ecul ar

bi ol ogy techniques generally inproved the antigen

'S&Io? InOMoStfiBny Plfhef! E&dhBd¥, IDEDY?LQU%FIQM@I Hi¥es  ferrocene

I'ed reconti nant protéeins in ram anount s
dmyclbpemt@wgnyislrort)ha% ar ppehitle adﬁiitlé/ealpma@&& Ho vasttinisr spmypustion of
hé?eﬂlqﬂ'?) t T?\%a@ﬁtﬁkﬂge'ﬂ EnbiHBn BREQU ét%%'rﬂwxstlon of the heating
0 urthernore, proper pro e|n Id|ng stil

oi.epresents an additional problemin nunerous cases.

Thus, overconing the bottl enecks of nanufacturing and

[ dentifi cation of proteins as targlets of protection
Inr EBr & $8At 2205 aytwn GlagRaproest§elof songiorjay éngliepelcmotor is described.

rra I ?'tcs gus bf‘tgﬁh%nﬁﬁﬁél Hch 4628 d?lf'é’r?oc%ﬁé 054 ® @@Eﬁmbﬁ\etﬂe diesel

eve aria vacCine wth over 40

fughean Iemqveaqagb%weaﬂep@s%wdb@tce@bpgwnl damber and al@@GEPO%ﬁ layer of
céZISI c,ernroﬁ &ﬂ?e edele cgﬂgﬁétton%ﬁa‘%@g' BubsffBiAr & lower dosage of

roxi mat e 70 different vacclne candi dates under
feam@v%ﬂﬁetﬁﬂﬁmnm rgainfaénssthis iagtalyficdranexida ceatingl &\t theygame time it
wQQtféLgﬁnt%afJﬁ/ﬁﬁ* tRdse rﬂ@éédf@? fﬁél%n‘é%bf%fﬁlsslbﬁlgﬁ§§%§) ol %. As it is
arasite fe cycle (Genton and Corradin
di @Mtoteetadcworgmm)on GPMROWKISI SHED PEMiGHPSRNS & fuels in solid form,
céﬁc%?ir%ﬁ%oﬂj%‘ﬁba&@g%né%q y bdd.. 2003) and conbined with
difrerent adjuvants fornul at ed in various deli very
systens (CGenton et al, 2002; Tayl or-Robi nson, 2003;
pEald ?I;Wé Aﬁ"teac%@@‘ﬂ)at aRﬁﬂ&Iré §oﬁ¥3§t|ﬁ? Redo | 'tcS‘ 85%'cﬂ ivzdr by volume and

tri conducted in endemc situalions

0drie o algranephen gars b Addedsiorheating o %nrmd'@tﬁb(tt@&rfe&ﬁmbusﬂon

(BOJ ang et al, 1998, Bojang et al, 2001, Gentonet et
whi I e other_trials shovved no protection

D{Ep%kﬁe ﬁ%ttee&hes {9 @Cicijyasciola AMANG Ofg CoRERGABARRIOE pan be used
lrﬁhe coPBBstiod AVEIIntanal ESthilahen eR§Rds.. To date, the nost
advanced mal ari a vaccine is RTS, S/ ASO2A. Thi s vacci ne
conprises a large portion of the i nmunol ogically

dom nant NANP repeats of the circunsporozoite protein

and a portion of the C-termnal region containing T

cell epitopes, which is fused to hepatitis B surface
antigen (Gordon et al, 1995), co-expressed in

Saccharonyces cerevisiae and fornmulated with the

strong adj uvant AS02A
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(Stoute et al, 1997). RTS, S/ ASO2A targets the
pre-erythrocytic liver stage and protects agai nst both
wa@ bkooioeab1 mal ari a and parasitaenia in naive (SPOTINMB0@002243
al, 1997) and nal aria exposed adult nal es (Bojang et
al, 2001), although for a short period. In addition,
better protection |evel agai nmst clinical malaria has

OB S et 87 TRl af 4RERS Sitp e i nglene among
othars candiccadued té amasifiet foelba mimsehfael ar adbbricdtieg oil.whi ch

are the nost affected by the di sease. The vacci ne

candi dates that have been used to date have not been

Ins y&t enttdaoglhoy hesl beeredjséwrintfwl to giyblide ya tredlpntioheint gither fuel

odfRPinfon ob fap e bR RS o R R hEfiighn o reduce soot

Rdthecoasard}scu%eds I8 Gdadhe t3§)@ugah dsadvzaeﬁag‘ejbf fusrngotdrrephor is that

APPSR % oPEE bfflfind BT LBl Enfith o g acatve,

Smilaiey,dﬂs Bedh dwdedcbealthat eisg @b ebmebdsrah tgpsdipedn isbiidiehhguantities

i ' e . .
tohﬁﬁgtel%é{e ae a%ﬁeﬁtl\%eggtaté\g rgtthé;t g{jﬁtsebéggoél ne e $9 5estu\llt% in a reduction of
cathbdstior effickinay andlaurmnfeabmquw inoreaBiK tlperm:abtitylczf unbtiined carbon,

kDa protein and by
Iegg%lé%%%g%% f{)%'ﬁdé\%th the insert DNA of a clone

obt ai ned t her eW| th. The isolated protein protected

It'fagta%% %e t 5191 étﬂ)f eﬁ%tél?{lﬁ\@ak I']egg ik dhl%ghctlon ?f asét see for
al’Ci'parum unat e appr oac a
exannmlhéJSjé\MBomﬁsntr hos, amiltavess whichnteduee spotcdformationnmay lead to an

in?ﬁe%gggbythgu%rﬁtgtl&b%f fa%%t I-t h%ng&)rﬁhﬁ?ean&?éﬁs "ﬁi Se rt{—:)llgebnlsse zur
Regapvaiim tvon PDmmpartlkamﬂetm |np1arAddltivan"anMatetrﬁquﬁchndx July 1998;
Rgﬁéfr%r?@) Va\Fo?\' rlﬁa?ﬂl?e%ﬂt'eﬂ?’tmﬂn%dﬁﬁ(/eﬁatﬂgﬁ%n 1999 2nd International
ococCcus pneuno usi
Cnﬁnmwnmr%l-Z‘am ﬂmlpege A89-9e4g, si@ansmw wmmwwes in the fuel of
f
héév &ﬁ g%%?lt&\ é’i‘?@@ gbg r%%stn aIR"%h tﬁ%] g{@iog‘% caused by the
ameefo/edénoascmbuaﬁen obthle@ddttuml domau n which is an

i nportant structural and biol ogically abundant domain
found in diverse group of proteins (Chen and Parry,

ChNo$3o78a disdapes @w&imh tn@lutdhts gndthandil.nigydrogen peroxide, ferrocene
[ SHy W00/ 37105 (in the
aﬁ%h@rﬁ%@r&@%@%@%%ﬁh ; |sc osed a process and a

vacci ne conposition fpr preventing infection caused by
T BRRLAGRRSH!Sn BNSHITBE IRSrbbais SPIRIIrRFanPOl YPepti des
an ragnents ot pol ypepti des cont I ni ng histidine
triad residues or coiled coil regions. Nbre recently,
r néﬁrm fi
ml %e Q?éé&i/)t{ g%/aé)@%ﬁ ote Ic?:no fd@% SY\%:)%&?I scf é)ﬁsqg%glt for a fuel
C@QEﬂ%ﬂgza coi | ed-coi l structural scaffold to generate
r ' f S d,
(lgta M%E?‘I‘ Egrgdie sg%ﬁ%ﬁgﬁrél)rﬂe%ne wbﬁ' ggﬁgpgd u%é( gﬁélﬂdngse compound, a
ca@ém q@eyooyndxa)ce'tunnmrap@lr@lrﬁndmwr@tbam iadd or
el I fituted bicycli
O e ORI EPpo R, Sl Jrc o BRYHIcE ol sltuted bicyol
Measterane, adarpariang EeRyldng carwnatesanddirures theeg r| a
whBR:irP e RIRVE Honfosfliod AbRpREEh &f b5 é;}t‘FO‘()epmloﬁHeaorgamc compound
vaccine renmins an urgent unnmet nedical need for “vast
(ilbopul ations living in malaria-endenic region. This
obj ect has been achi eved by providing a new anti genic
pepti de deriving from Pl asnodi um speci es conpri sing at
| east one coiled coil region. This peptide has been
prepared according to a nmethod of producing an
antigenic peptide for the preparation of a vaccine
agai nst a pat hogen based on a new approach for
identifying the presence of a sequence encodi ng at
Ieast ~one coi |l ed-coi l reglon in the genone of said

1 IR B AR ™S\ 7 == =gy gge= g R IR I"Ir“1 7N |
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These and ot her objects as will be apparent fromthe

foregoi ng have been achi eved by providing a new
wanrdo7genbrt peptide deriving from Pl asnodi um speCT/EgR006/002243

conprising at |east one coiled coil region,

characterized in that said ar)3t| genic peptide is

sel ected fromthe group conprising the am no acid

S Q.1 D (o} e
SRS B Oty SR, PHR R Borrng o
adutittvievoenipositjore pf the tpneseabinyentohendladbelchi ner as t her eof

conbi nations thereof and/or variants thereof. Another

object of the invention is to provide an antigenic
Inca)fokthm dspectthe siaseotindention ipryyides arfuél casipoditiomcsmetsieg .

I

RaBLEAbAa B4E0af0HE TR, A SobiE e Serblfess coppound. &
cabcﬁnumroenqonum;anemummmdndwmmwe@ﬂnere@f t he
(iigra?lpglrggbi'co&n%oﬁdvgquét&? fr%mo&bgénB%Hﬁ(ﬁE@eaé ﬁubstltuted bicyclic

t1 nmula ne respon
mbhetegpehe| adanentarsen pfcmylene eatpbnaterandingiziveas: thersof, ehe

hre r
"czb %%ﬁ&%ct?ﬂ‘#oﬂ{ Iglgéu%l/ec{‘ené\eg zIQr &ﬁriﬁEIa?lthlr@O&P ntnB@lE distillate oil and
h@Wlflmj@y that recognizes the antigenic pepti de of or

the antigenic cocktail conposition deriving from

Pl asnodi um speci es. The present invention also relates

Int 3 fartiparraspieeidthanaresent|inteatom pedvides adnethe faregasbustion of a fuel
oS 1% SAH3] A A BBSCIAlG proving e
cmmsetmmomwemgt)r conprising at |east one copy of said

_ o . |

(P bt oSy LGS S A1 ol pPpRH A caunc. o
caicivimeioppaeind, as@quenwmunﬂh@wcbmpqﬂégeﬂmﬁeqfect or. The

@ anrhcp\és gb&ﬁb tsHI'éElleﬁrfrJrﬁ daatbﬁ,gclfcow%ngﬁwé?ﬁ@ %ﬁbstltuted bicyclic

ntigenic preparation o
n@notemﬁnﬁeadmm@nq. |pmpy@@a|0ﬁ§10natemdﬁn@}ws hewohggst i c
(ﬁl?QlfuefIOJ determ ning the presence of the antigenic

de or anti bodi es directed agai nst said antigenic
Ctpmblﬂs’tlﬂg thessamne suaohelsast aerdentiandrash cprieskefithe axhayst iskeduced.
O her objects and advantages wil| becone apparent to
those skilled in the art froma review of the ensuin
Ind eneijdsedctd d tasht plothe iMentienpis dleerr@yidgi a WYF’@P@HDQHC'@'X?%G which
I |
cd g P%r%h o‘%c}{!dl':‘cgltr)dl)zﬂs !(;%ﬁlé’él'l?h G\llH %gﬁbﬁ"n‘é’u&gﬁlth @W@ﬁﬁ&ﬁ:ﬁ@%ﬁ&ﬁﬁmwh leads
tor @ﬁp@%@@fﬁbletrﬁéucrtmurh@ppmoneaﬁesetl"@aqoanmmt@nrfgdh%ﬁon compound and
e%ﬁﬁéreébnhkgﬂ%ﬂt St”oﬂhéﬁ'so&)é&ea?er%ﬂtﬁ’cgloﬁfﬁ [ éMoGMrdfféchompared to
uman ant I es agal nst SEQ | 4 (Pl 577), I D
thet gabgerygyif the ssies ggﬁﬁﬂtngfgrqwmypyngﬂﬁjumlpr@ m|to that observed if
tr{e@%buantl%ﬁhé ﬁ%@?@&ﬁbgﬁér@% Gded Tdbnd. Wkl@hlﬂhﬂty of the iron

resent I nvention relates to an antigenic etl
C@mpom%gserdr Brihe|mixtyed Mah bepediead @o%‘?ﬁVlebWH@reaﬂf the drep compound

WeRE L&Y er?qtsccﬁll/ﬂ its@@tdric BT iR rgeﬁb%ff@\déé{mrécﬂl%bﬁﬁlould be minimal.

sequence. The term "conprising generally used

Thﬁetaglerﬁs@lftﬂed iYcmaansgf athyatocaévondnewe péveh P'loingeSt Hﬁe soot on
cOMBESHOR Qi at QL 011 PRk %rﬁoeé\télérﬁﬁatQéas@qrﬁ@weamaqoréaded
used her el n, the terns pro e|n pol ypeptlde
polypeptldlc “peptide” and peptldlc are used

Th0$, &% GO RAGRALA Mhe‘ Areirat tn%t@ieéiin%iﬁlhﬁs as&cW b§$erﬂfceﬂ€1 Béh improve
acid resi dues connected to the other pepti de

cp@PURion i AEORbYRERMETYSIRE andireskiEs 639 oq Idea?y%’fSéeada%q fggaerﬁéuct'on in

theEanBUSSof SO ob8&rfed AN iHeOSNabstPETthe @BmbUSHET Systém @ However, the
peptide that is recognized by an anti body.



10

15

20

25

30

35

Usual Iy, the imune response results in the production
of anti bodi es recogni zing the antigenic peptide or at

wo e@sgoAIpart thereof. In the present context,PCHBW&T92243

"deriving" refers to the fact that the antigenic
pepti de has been sel ected armﬂg the am no acid
sequences present in the Pl as di um speci es pat hogen
r 'C
qé?rﬂhﬂfggl? n qoqgﬂgcleu%g rg(gl]l {ed tﬁgﬁ&ﬂjce an éH ﬁ]ﬁ%tgcrgéuc&ggg@%@ot also leads
tdhaw intedsed taatbuhb bic alzhf @lng écpimatis Iwcomtrapoirgamc eenndulssis such as
cgrtngﬁ&edg ndt! olauE.J gélji '&E%r@?&vﬁﬁ’ E)' |ﬁaJeE¥e H‘%l é}jﬁourﬁsdf %Ugtsobserved
el Sewher e. rudture 0 ese regions
The aptielselztem\bpwmsmwramgty i ghiows a that ocmnmﬂmmencompnsang a metal
S st g
cgﬂgo%ﬁ\ érﬁ%lpgéaﬂtﬂigg cﬂ e{spﬁg@ﬁ% lﬁrﬁ?%ig{g?ﬁ& c%%‘nr?obng such as
chrepbdwncmprobeles;@bécremnammm@obhwhms@ lohlywirodyiciigalsweeanaumts of ash.
' - P j . ruri,
SBIRRAR: o RSB AT PRRicds, 3DTRE T BF L reguption, than s
obsersed if dmusamelagmuptioiumetah torepeumidumusedl isthedihgence of the organic
%qg i, Plasnodi um chiricahuae, Pl asnodi um coat neyi,
snodi um cucul us, Pl asnodi um cynonol gi, Pl asnodi um
el ongatum Pl asnodi um fairchildi, Plasnodi um
i g ' um (i sol ate
Al B Buet et che TR o R Bl S ol oot um
fal ci parum (i sol ate CAMP / Ml aysia), Plasnodi um
4%,%9@5%8 ﬂ solate CDC / Honduras), Plasnodi um
' sol ate DD2), Pl asnodi um fal ciparum
(isolate FC27 /| Papua New Gui nea), Pl asnodi um
I ' t Fiald
b@ rﬁ(;e:t%gc{ou o?h& P%&I{c@ frl? %ll nbog%pouﬁijasmgpé‘ﬁ%se compound, a
celgiugt grmranndi @ eerine cAaPPBY, am abrweb thareefl ci par um
(isolate FCML7 / Senegal ), Plasnodi um fal ci parum
(isolate FCR-3 / Ganbia), Pl asnodi um fal ci parum
Prefersbly: e the detali rmemppunel 48 mizli seteeiercifpam urmn( i st acempound,

Bl Eh AN Bl UBISEUR, SyhdBHE)  2mmessnoste

NRNG3ReSEi mﬁphﬁﬂeeatpamﬁlﬁuqmsafeémdhqasanoaje,leaalmw agmibemme calcium
sﬁl?drfé’té)%hb%@l' llatﬂglﬁe*aﬁ;)ate E’érﬁffﬁ'ggﬁ‘dﬁgﬁ ahg} [nlé"fhereof.
(i sol ate nmad apua new gul nea) asrm
fal ci parum (i soI ate mad71 / papua new gui nea)
1tHs %B&%M%ét%@'rﬁ&ép%rﬁb&ﬁg@efo Eéé)n R @%&R%h% fuel soluble or
fal ci parum (i sol ate I'asnmodi um
disaeiEitaenm pretasakly dueli giable/ Frhgen»rregye ratys nefdthenimetal containing
Cgﬁrgu%r,ymsg iAgdridne PALO ALTO / UGANDA), Pl asnodi um
ci parum (i solate RO 33 / Ghana), Pl asnodi um
fal ci parum (i solate T4 / Thailand), Pl asnodi um
M@bghé@rmﬁéuﬁgl ate TAK 9), Pl asnodi um fal ci parum
I solate n thai |l and), Pl asnodi um fal ci parum
(isolate VI), Plasnodiumfalciparum (isolate
PrbiebiMahe BbﬁéMbU%ﬁ@b&#oO%U%@Q& frgllna%'mﬁ%r#ﬁ@nese carbonyl
fieldi", Plasnodi um floridense, Plasnodi umfragil
camaayRshi 'U?rﬁ‘weﬁ?@fée%@m"hﬁ’@é@ﬁ@dlfU%ﬁgan%tf‘é\Qhﬁhenat@ and mixtures
idrésfnodi um gonderi, Pl asnodi um guanggong, Pl asnodi um
het er onucl eare, Pl asnodi um hyl obati, Pl asnodi um i nui,
Pl asnmodi um j uxt anucl eare, Pl asnodi um know esi
Tﬁbaﬁﬁgﬂ'démré&é’h?g@%l fpas W%M@aﬁ@é@rdaﬂ%nyﬂc‘%ﬁfﬁé@hw utilised in
. mal arij ae asnodi'um nexi canum Pl asmodi um
aReRIf@RSEhYVith s PRvestieRIicomPES® IEganomanganesepRel4earbenyb compounds.
For des) restitasnRdisHenld e RRIABVF, a%y@l%ﬂ@ﬁ*héﬁghﬁl%bgééﬂébe tricarbonyl
Pl asnmodi um rouxi, Pl asnodi um sinioval e, Plasnmodi um
simum Plasnodi um vi nckei, Plasnodi umvivax (such as
Pl asnodi um vi vax(strain Bel em) Pl asnodi um vi vax
(strain Salvador 1)), Plasnodiumyoelii, Plasnodium
sp. unclassified such as Pl asnodi um sp. 909413,
Pl asnodi um sp. 909414, Pl asnodi um sp.
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909415, Pl asnodi um sp. 909416, Pl asnodi um sp. AP61,

Pl asnmodi um sp. AP62, Pl asnodi um sp. AP63, Pl asnodi um
wa@poo7APad1 Pl asnodi um sp. AP65, Pl asnodi um sp. P&RBER006/002243

Pl asnodi um sp. AP67, Pl asnodi um sp. AP68, Pl asnodi um

sp. AP69, Plasnodium sp. AP70, Pl asmodi um sp. AP71,

Pl asnmodi um sp. AP72, Plasnodi um sp. AP73, Plasnodi um
c&rﬁpouﬁx‘d%\‘ th& kﬁ%’%’c%@cﬁiﬂ uA&PPat. I\%saiérg%g 4‘4'7‘%19 3,097 @51 Thus use

| asnodi um sfp 7, Plasnodi um snodi u

cgrp begy magg 5@l w@gp@np@ppotmgls PB agyﬁﬂmemﬁdgq@yl @Banganese trlcarbonyl
m@k@ﬁd&%@ %ﬁ@nyl CihdriganBséts fﬂbgﬂ}éﬂ'yls p etfﬂ)ca/clgt;né’rﬁgd}g@g Mmanganese

| asnodi um sp.

trpﬁré@ﬁdd idimetaycyciopentadiamys rrwgamesscﬁlcamoayslwérdneﬂwlgwlomtadlenyl
mARGAYsE t abjepsdsy, Pl %?WWBEéﬂadlgﬁylFomnﬁé]@aﬂese tricarbonyl,

caruncul ata, Pl asnmodi um sp cyon ch
'SPPFQEVJ%%'QH%”%@&'G%( MgRganesa Eigadeny |!’»§Jtyl¢¥0&)§ﬁﬁ@dl@ﬁvls nanganese

tri%érthjﬂ' ' %@ﬁw&y@%&ﬂﬂd@%@u%ar@a%@d'tﬁHé\'b%‘?lyl Flhexyloyclopentadienyl
Pl asnodi um $§ | asnodi um sp Snoa urh
MapgangRee, tmad?,wau urgtByimethiggclops riadienl umr@mgawse tricarbonyl,

difflc@sy o) Iélémas Bnta@Te)WK/I Pﬂn@ﬁﬁﬁ?{@sém Stlé?carﬁ’(ﬁwyl Pl a@d&é@ﬂ/ll:‘yrﬁlc?p%ntadlenyl

PARUSZ2, nodi um st [ asnodi um
MBNgANASA AR, sty mﬁ%eamae trwaﬂopnylpm“kqxxasmdam which the
cﬁ:lbpeﬁﬁﬁ%n Iﬂhé%mn%sslﬁ)p toPfbout! #84BEh HfBhRP- PCRVY,

Pl asnodi um sp. "PH Pl asnodi um sp. PI, Pl asnodi um sp.

PUI Pl asnodi um sp. SGSI , Pl asnodi um sp. strain Kz02,
lnFaresaspeetume&nan hedd BorhpSlid i€hR S PRAbHBhSshese

5, Pl asnodi um sgg strain OZI a A, a%srm ?urﬁsstrgb gt&rjgﬁln

0Oz04, Pl asnodi um sp. strain QzZ08, Plasnodi um sp.

Asgrereirad @Fddnon BBt UBpBund s’ %Pdibp@g’%'éhen? AR tricarbonyl.

rain Qz3 Pl asnodi um sp. ‘strain
P@‘? @ﬂ@\ﬁP{?ﬁ?f?& f%ét%ss."h tf@zseeﬂcqspfaﬁvﬁoumﬁogps ns»,@tmahsxﬁzlopentadlenyl
meRGdrdse Ricasargi. um sp. strain Qz42, Pl asnodi um sp.
strain Qz45, Pl asnodi um sp. strain OzZ46, Pl asnodi um
sp. strain PRA, Plasnodium sp. SYAT24, Pl asnodi um

Methoax - for kihes I@Ethé’én@f&f %?blMpeﬁtékﬁerW]‘t maRGarfesBe Ridaflonyis! bre well

rive fro asnodi al ci parum Pl asnodi um vi vax,
S DB VT eoBncSP? 46 RN W pATa o Uity os. 818,417

ar@n 3, PFI850 pefeti slsovde . Bi Faitf Nes) Pleasrmdi lzregep@ €6960,514: and
r egl on w

sing at, | east one coiled coil
zggﬂé& i¢Re group conprising the anino aci d
sequences SEQ ID NOI to 132, SEQ 1D N134 to SEQID
153 and SEOQO I D N159 to §EQ | D N163, biologically
Othef | Ygapen; §€ { FRIPRAYINGS nyhishuMmay’ bR RAIP et’h@\cb‘éﬁ the acyl

mamg‘dwiesattmmlsoﬁylb%éwf a@iBtiRflacedn icgalb E;Sentadlenyl mangaggsze tricarbonyl

reofl Ag%l E’FE {1 ve selected S
2\ enia '%xlseawese@'q@mhe@s'fr@egemu B Pat No.
2 9519,634 re@r %ﬁ}entmgaﬁese’ibb@nt&carb@lﬁﬁlﬁ diigh t 85 t BReriRt lFH?A(PHganese

Sy At A et e §éé?a$3ﬁétvcirs?ar@manganese
dicarbonyleguchinas ﬁﬁablty&?enb Sangead éileﬁg@lo'é%’onl?p%ies&ﬁ)&% D%, Pat. No.
3 &%&%) plﬁgfﬁyg%%glltl %P E?Ré{%%gﬁ%nocg;égprentsa%ﬁ]e ?/Ir rrgapnrgg%gslen dicarbonyl
cMﬂﬂuB&?\'l\ﬁﬂWbmlfW RETVIRNEMNST GNN Nbbéfmmbg)g VWMﬂstltuted
BRI PSP ISR T 5T P DI, PBRL JRdeind; sheh & o olefin,

arcadinegi physHifes tS@atetiphpdrefurarl, ¢ #id @, Such compounds are referred

N DTRINDYNKR EYNK T NKRL TEYTKRLNE SE | D N3

%F?)ﬁa"@ O34 Eer -4 iYlefg g-Complexes, L Amsterdam Elsevier,

193I7a;’%[@bmﬁaab RLr am&w&ﬁlmowrg atYhehh. Gﬁ@'ﬁpﬂ@t €66 Manganese

codi ng) hypot hetical protein Location

TI SSLSNKI VNYESKI EELEKELKEVK (SEQ I D N2) TIGR 2 3.090

309 pos. 249-273

Pf a3D7| pfal _chr 2| PFB0145c| Annot ati on| TIGR (protein

codi ng) hypot hetical protein Location
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I 1 DI KKHLEKLKI El KEKKEDLENL (SEQ ID N5) TIGR 3 3.640 364
pos. 575-601 Pfa3D7| pfal chr2| PFB0145c| Annot ati on| TI GR
w@ pooateiint codi ng) hypot heti cal protein Locati OPCT/IB2006/002243
NI KTMNTQLSTLKNDVHLLNEQ DKLN (SEQ ID N3) TIGR 4 2.930

293 pos. 537-561 Pfa3D7| pfal chr2| PFB014 5
c| Annotation| TIGR (protein cddi ng) hypot heti cal

oS53 3ah N L EEIMNRY T I TS (524 Padibe

Pf a3D7| pf al _chr 2| PFB0145c| Annot ati on| TI GR (protein

Pﬁ%‘ﬂ%ﬁ@ﬁ%%’%&%&ﬁﬁg W@E%?"W'% 7 3.000 300

pos. 999-1023
| .
Prsf)eg ;tﬁ% ennga %I caﬁ%g‘g)b e| 3 El)%c%oo%% gﬁlé& d%n?l manganese
tnt:@rBKﬁ)}(EhEEMtﬂtQ@WNﬁEMEdIEm(I 8EQuamesEd)icarbaiyl.8 2. 800
280 pos. 1154-1 178
Pf a3D7| pfal _chr 2| PFB0145c| Annot ati on| TIGR (protein
Theo dhanrpankge otdmepduod| mayobei cydapeatadienyl manganese tricarbonyl and

s@%h%gy%%w&h%y%e( tﬁEQbBR/I,'\mérgin-rthgéagsti?uegpsocan be, for

exmtHPne bamoshe 2] HBoIctps |prefarabtGamlkyl gERugso rAbcasnivination of such

m%%%ﬂ%?%@%&%ﬁkﬁsﬂ%&ﬁ%&%& l( gfz%t I| ganz) TI GRJO 4. 050

405 pos. 1198-1224

co At )tR%]ypot n%%%’ a%%ﬁbgﬁel S Tp_et(l)%cg%oo[ﬁjom %Iéﬁn@d%n?l manganese
tricanbRONIRQL TUEtiGDBICBEVEXEN ((BEQaNESeNddariorgR] 1 2. 670

267 pos. 1178-1202

Pf a3D7| pfal _chr 2| PFBO145c| Annot ati on| TIGR (protein
Prefafialiy Yhen neogarasecedmpnuod g6 mdtiydeyclopentadienyl manganese tricarbonyl
NMWHVDQGKKKLKKDVEKQKKEIEKL (SEQ I D N10) TICGRJ2 2.600

260" pos. 1252-1276

Pf a3D7| pfal _chr 2| PFBO145c| Annot ati on| TIGR (protein

Cgeﬂhn&}“%%gt hetical protein Location
SKI DDVEKEI KYR (SEQ I D N13) TIGR 3.170 317

pos. 1603-1627
Prpf‘éfgﬁwtﬁé %Elcﬁm 2bR ?59&1 RbAeaeY Z1‘Ito'ng %I-Ogi'_}xﬁque%ﬁﬁ&aﬂoate calcium
codi n I gen Locati on=2
n mklmmmﬁvthu\ﬂsg@\q@fMO) TI GR 3.020 302
pos. 6 16-645
Pf a3D7| pf al _chr 2| PFBO460c| Annot ati on| TI GR (protein
Pretriably Thesah@urm eempating isaksiuin peioaeieon=co
NNVI RSKMYNI KKRL1SKINDELHELSNFFL (SEQ I D N41) TI GRJ
3.160 316 pos. 516-540
Otbrep syitaplst %ﬁlcwmmpmwwmeém GRP343988(andSR2294610 and are
disQRs8@ihcheipot hetical protein Location
LEEMKQKNKELI NNLNDI SDELKNC (SEQ I D N42) TIGR 2 3.470
347 pos. 605-633
cEids B¥hBbaia_chr 2| PFBO765W Annot ati on| TI GR (protein
coding) hypothetical protein Location
EKL NDMKKLNDVNEKYKNI VECLNNYKT (SEQ I D N43) TIGR_ 3
P%f&39¥3% cBASm obfht Uﬂr@%g selected from cenumbg 2-ethylhexanoate, cerium
Pf a3Dr| pfal _chr2| PEFB0O765w Annot ati on| Tl (protein
S%fSB?tﬁgﬁn%Vﬁ@rﬁ%fheé% protein Location
L KEKDKKI NDLMVKDVEKKKEELNKL ( SEQ I D N44) Sanger 3. 340
334 pos. 798-837
Pf a3D7| pf al _chr 3| PFC0235w| Annot ati on| Sanger (protein
codi ng) hypothetical protein Locat
NEI KELNNTLNKYKEEMNNYKEEI | VI NEKYKLLEI ELCK ( SEQ I D
N45) Sanger _| 4.000 400 pos. 2215-2255
Pf a3D7| pf al _chr 3| PFC0245c| Annot ati on| Sanger (protein
codi ng) hypothetical protein Location
GVNNIVNGDI NNI' NODI NNIVNGDI NNIVNGDTNNIVNGDI NNIWN ( SEQ | D N14)
SangerJ 3.220 322 pos. 285- 309
Pla3D7|pfaI chr3|PFC0345m4Amnotat|on|Sanger (protein

o, . oy
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KEI QVLKNQLLSLEESI KSLNEFI NNLKN ( SEQ | D N49) Sanger
3. 640 364 pos. 180-210
wet@30rjipf al _chr 3| PFC0810c| Annot at i on| Sanger (PCDIBR005/002243
codi ng) hypot hetical protein Locatio
KNVI ELKEYLEDLKKRMFDMKRLNDI | 1TK (SEQ I D N50) Sanger _|
3.010 301 pos. 1256-1280 Pfa3D7| pf al
chr 3| PFQ0960c| Annot at i on| Sanger (protein codi ng)
hypot heti cal protein Locat | ETLENNLKI GKEK1NKFDNEI QKL
MdsSERefeRabNG 1the Sanige cormpBur® Qi) 34 Gnpiven comPound 3t a mixture of iron
Pf a3D pf aI chr 3| PFC0960c| Annot at i on| Sanger (protein
CoprEHA pot hetical protein Locat
1NNM<EQ1EDVNHK1A81NKEKEEL (SEQ I D N52) SangerJ 2.620

| 262 pos. ,758-782 Pfa3D7| pfal _chr4| PFDO1
%%%Wati on| Sanger (protein coding) reticul ocyte
bi ndi ng protei n DEKINDYLEEI KNEQ\|K1DKT| DD1 (SEQ I D N19)

P@%Rf"i%ﬂ"&'g%“uzgg?p%éﬂ%gog? B(?%? | ng? kr?e |s-% 5I§6£n%&?ényl iron;
sdbstﬁdieanus;cy;ﬂcmentdd]dﬁYhMRﬁ@W%ﬁﬂNML?Nﬂsm "\"BE@ ﬂaﬂate and iron

Ochgag%'ﬁ%ﬁ {U‘J %thg'jegfizDgz 28\?\4 Aﬁﬁg?atli%% Sanger (protein

codi ng) retlculocyte bi ndi ng protein

Pr%%'@@e%%@bé’% é&ﬁﬁfg E?I%E@W&Sfoy@log’er@%enyl iron,

subStifudris-aydlapeh Balienyt irqnparst mixturesdierapf. ret i cul ocyt e
bi ndi ng protein D NSTNNNLDNMLSELNSI QNNI HTYI (SEQ I D
N16) SangerJ 3.180 3 18 pos. 1904-1925
Priefex8ly |thé alonctompd®RD0it 4 Gubituted dis-eys|opanigdienyi pront eglected from

%M%R\?&&@Wﬁ%% rlg%%g}"%&%{%dq oyt lé%f}) dicgybanyl and snixtures

thpesf. Bis@ytbEntRdiasiiop) aicagiany| RFEIBQ known as cyclopentadienyliron

dlé Yyé rc]%ea,,tl on| Sanger (protein coding) reticul ocyte
i'nding protei n FOKVKEKAEI QKENI EKIKQEI NTL ( SEQ | D N23)
SangerJ 3.250 325 pos. 2070-2096

In%r%%%% g{e—iﬁn‘[ é“dnﬁ’[{):%é |§’§W| oA B‘?Jﬁé&gle%,?éwﬁém(ﬂi’g—&ycﬂp%ntadienyl

an%a(E@MLD@@YQ'W@MQJQH( Sﬁﬁ)dlcwlm%vam@@n)glcarbonyl iron
830730 BB BROTuAGAR gD pfal _chr 4] PPLDT

?)vv| notati on|' Sanger (protern coding) reticul ocyte

bi ndi ng protein 1SN FKDI QNI KKQSQD11TNVNDM ( SEQ | D N21)

Oﬁ%?%]% ﬁ%%%u?g@#%ﬁn dtggfcl%?%ﬁggngzlsﬁ’? b oﬁ‘@ﬁ)}(@% gér? r;those wherein the

substifuents et lee, Hon gkargpler @meeph MarE|Gia\elky LQDE@SMPW%NQP pEp120 alkyl

OB 4P ALl el St . it e

caakinatipn of gyt irpstdonwlexps Glaéuaﬁomsct&ﬁ on

LKELEKKNDI LSNDKNQLQKNLTQL (SEQ I D N53) Sanger 3.490

349 pos. 68-92 _ _
SeitakBD? pisylsubstiviag-Ricpdepmdqdienybt en ofPBRkYeT P ofxdqpentadienyl-

(rﬁ%é&% E&%@%ﬁf& %pm&iggré%e%ﬁ Iéﬂ‘}/l c éonpegtradlen 23 iron,  bis-

(redtbylensiopentadienylp 25iron,  bis- ethylcyclopentadlenyl) lron bis-(1,2-dimethyl-

cﬁcgnéﬁza)h%hg\éw 4Jarl|3d: E&é ot eﬁgf‘@%ﬁ\&k% -PRERENY)PTBREI NMhese iron

éti cal Locati on
COMPIETRENESH MWQFNTSNLN-IPYQC%SN@JQ{BBV) USafg8R07567 bI8-A-2804468,

/ entacarbonyl.
OB R TP E i R, A e islate Ton complex e jon pertacarony
codi ng) chronosone aSSOCIated protein
YHfopie-(rmtathretlo-pentadieny
ST S ot Sl o Salcrbia (et bio-pentadiensy)
Pf a3D7| pfal _chr 4| PFD0970c| Annot ati on| Sanger (protein
codi ng) hypothetical protein Location
| NNIVDEKI NNVDEQNNNVDEKI NNV ( SEQ | D N57) Sanger 4. 590
459 pos. 2083-21 16
Pf a3D7| pf al _chr 4| PFD0985wW Annot at i on] Sanger (protein
codi ng) hypot het i cal _pr ot e| n Locatl on

S N~ 1 ™~ RN I\
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TLI DSFNLNLSYLRESI NNKKKHI NKI ND ( SEQ | D N59) Sanger
3.250 325 pos. 1012-1036
wet@30rjipf al _chr 5| PFE0130c| Annot at i on| Sanger (PCDIB005/002243
codi ng) hypot hetical protein Location
LLNLQNDI QKKNKTLEELGEEI QKY (SEQ D NOB0) Sanger 3.470
347 pos. 1920-1946 Pfa3D7| pf al
. chr 5| PFEO570wW Annot at i on| Sanger (protein coding)
"N pot heti cal protein Locat NLNKVKI NI NDLNNNI VDVNNSI HNI E
(SEQ I D N26) Sanger 3.140 3 14 pos. 1-33
Pf a3D7 faI F | [
T'?:eoa?ﬂ anB Jtrg{) E%ggrgﬁélth@'ég@gﬁgét%ﬁ o?at%%&lok%é’él% [hcluding
irdviSQEKY BatArs@h SAMWSOE@LN&SBDEIQI TIQWeBEQoWD thidhgseSsifiltpgr in the art

S SonNGr ATy BT AN A AR ok odi ey hypot het i ca

protein Location YI DI KKKI SELQ<DNESLKI QVDRL (SEQ I D

SR S hiond AL e R e o vo n

ineardionginclugpothose i imalwhinhotsebstitlimnatmayn be on e|ther or both of the

cﬁﬁgéwtgﬁéhg%m’%h”&% Eﬁbg’;n&e%lt:sinch@Z?& e§§%?er oﬁe WMore Cis

auzyl@mnspmmramwmammgmm ation| Sanger (protein

codi ng) hypothetical protein Location=co

FNDVTSNVONMNNNL TNFSNPYNSV (SEQ | D N62) Sanger 3. 580
Pa@Seulpts . suiside 101BP-sRbaBOiEainyeloMantefienyl iron complexes (substituted

ferrg Jfﬁ%% ot afs@@absan%S/Elof)gﬁt%|8hﬁ(n?é?ﬁ%/l%0p%dfe%9l i iron, bis-
(m@hy{byﬂdpéh@menNNNNNNDNEYKm&WWMOIQEF\(&QEQY")D N&gp,  bis-(1,2-

T L P B T L T

codi ng) hypothetical protein Location=37

O

cycwmmmmp@t Blaah garrg'e\op(eipivbtaéylngr@@m:rﬁg:)? h@ﬁoé@lﬁelﬁerwhl and acetyl

gr}%g@% nger %&g@owwgé\“}%éﬁgwwmw UsefeRsbibbtituent is the

hwr@@mpmnysq;mﬁps_ulmmﬁﬁwww'@mrsaﬂbf@rroe%em/& gisclosed in WO-

ATDIIRE), (URRRAS Usﬁ%%dbﬁlﬁﬁ%é a st gture Jauld- 200

332 pos. 14-38 Pfa3D7|chr 6| MAL6PL

oS0kl ATLSSRE ORIOLE BC I AYRILIB R  suao
cmggur@arag@rtalfgmgoV\gQ)QZ@a&Q&gmmp§/020733 hus a swtab|e ‘bridge”

Ilrﬁnglai%?rb&%{ rNﬁ)Ltﬁ(? gaaﬁﬁ%lk)ﬁ}gtl%ﬁaé&%{%ﬁﬁf&eﬁyéwa%ﬁ'grr‘oup The term
WRS VESKOGERDID VRKP'( SEQUSEY NB83in SBiRgRs a group

c&xérg%n a%éll-g aRd dhich ma optlonally, comprise one or more suitable
r6 MAL6P1 131| Annot a

i on| Sanger #oro el n
smtq@g S. Sp_:'rad)mf—gqred gmbodiment vne parkas atom of the “bridge” hydrocarbyl

QWE NEARNNNVIHINMRRBRG MM MY 6 SEe, |b@dbﬁ8)th§5¥@@&renés Further
00 330 pos. 48-72 Pfa3Dr]chr 7] MAL7P

ferrpgene meieties dngishe gélachiast We duitherolridgy WER??HM growps. A typical
u%&%ﬁﬂufaér?;g? a§db@ﬁtulé€“h§%'€%kﬂ§%%h§%Uﬁ%lﬂs@ﬁ%d Rr substituted
hysragpr: aroqpmﬁrelthe mmAhmma@rbem @aﬂ@%@nx Pneekamalkylene group,

Y branched
a@%%@%%ﬂ%ﬁﬁ%%?&N%&I&F\p(éKNE§+0rL]jEKN s ?pDS |r\n|7a )be Mhear, branched or

cyliogor gg@rplogroungEquqxample the unsub ituted or substltuged hydrocarbon
gfu@3H4 ClB’é P&k ?]eﬁ@lﬁlra%ﬂ@& %nkﬂéﬂesaﬂqg&loémyleh@lg}oup The term

codlng pot hefical protein Location=12
NSLDYYKKVIIKLKNNINNNEEYTNNITNDINVLKAHID (SEQ I D N72)
Sanger 3.340 334 pos. 67-91

Pf a3D7| chr 7| PFO7_0021| Annot at i on| Sanger (protein

codi ng) hypothetical protein Location=22
MDTVYKNI | NVSNNMTQWNSMNNM ( SEQ | D N73) Sanger | 4.670
467 pos. 785-809

P I e T E—— e N . . Y

L T . . e
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Sanger 3.580 358 pos. 122-146 Pfa3D7|chr7| PFO7_01

11 | Annot at i on| Sanger (protein coding) hypotheti cal
w@e@rmiTioiocati on=co LKSVDNYLEKI NNKI KDLDDNI NDRp¢BHQ00d02243

N76) Sanger 3.060 306 pos. 1677-1703

Pfa3D7| chr 7| MAL7P1. 162| Annot at i on| Sanger (protein

codi ng) dynein heavy chai n, pgut at | ve

h%%qaggz%%ﬁ %Llc%%()bg%ﬁg ftg W er’?la%ng)thsa e %eg’r"r)’ optionally

subBfulsanotfahe dpdiSaagen i€ priorthedcsidichgs Hmymgtmmltuamus) thereon,
thgﬁ%e §HR€1@&%§]‘ %géltggng‘rg T%QP%K@ roc%:r)bS %"l\al kb(oﬁg%rlcg?\ the branch;

alteraativély ahe Shtl%‘fiﬂ&oﬁﬁ)‘ﬂrﬁdyﬁbmom td loydr&mmigeT b4gikbonend on the branch.

ALY BRRKTRRE) GoskREL T NBRsetaey Ggaypi 5 Rpgyneubstited or

sufEfStl’@l@d @kﬂﬂ& giodp pa\ﬂng 3B8eastdnb carbon atom in the alkylene linkage. More

prgig& lﬂgarugga%lﬁtgg rqrcﬁqbs@Hf t | Ig)ﬁJ %Egcﬁr 8&0‘&5% eé.nnunsubs.ti’tuted or

s@WWﬁ&éﬁﬂE@’éDﬁhNﬁﬁg s QBE@ [cBridnBtorSa g te BkylH@ linkage, for

AR AR B E PR AT NS UG ©f fRYpg cpe carbon

atondmrtgé alkyleot hiekageallf the dtydiagatbytgtoup comprises more than one C then
thgglglc‘:l\# grlTs[\l gEf%e?E chgglcclas@élm%\él I‘nr%eE ’toI %CNSOQP]er.TIF%Be}arﬁpIQP& least two of

thléfcaﬁ@?\lsamy 04 RiKEd Vi 9 Shitatioelatrieah pTgreRp.( fhas, dhen hydrocarbyl group

codin h thetijc t
e RPN PR o Ref heiel o B P PRt o taosp,apiled i the
aid 2ad priidesBindBAce, sulphur, nitrogen and oxygen, for example, oxygen.
Pfa3D7| chrl Q PF10_0195| Annotati on| TIGR (protein
codi ng) hypothetical protein Location=com
OtHer loRjdiaKErioNE dxikhlesteis] dfiSion (BBCQalEObRBBEd Th (BR iBvaBion3i03he extent

tH%g%QﬁsJJQ% 13077% ;3[3%3911 tJIeO | P&dcﬂ—? &Lf?&nﬁ\tc%tdéomr-ré@]ple, iron

I cal I'n Locatl on=co
pérﬂﬁﬁb&NNEM(EﬁDbNEYVENEM(bOIQ)&SEQ "B- lwaaghem)mns ZlIDOaI‘BQGNI, and

r I | t;
(c?/g ﬁét?% eni}gglrcﬁ{ @gﬁéég{] ﬁJl #Zélts 5&.&%%@ cfgcge{hﬁ (l)l‘r?ﬂglet-lrépﬂgnylborate
(MK{gHEWIﬂsﬂEBWU\EEQENIeW(MQdI D N84) TIGR 3.080 308
pos. 244-268 Pfa3D7|chrl I]PFl |_0108| Annotation| TI GR
(protein coding) hypothetical protein, conserved Loc
AlpBEeGMEI ST SSfapsIBdi.e ( BEQYTIDPeBalieny iBR)3. 850 385
pos. 535-571 Pfa3D7|chrl 1| PF1 | _0207| Annotation] TI GR
(protein coding) hypothetical protein Location=join
IrSEladEd| fKEVBERE] KEVINEENKENaBeK BN Kt IGFyanBEIPN Commgeynds which are

%%ﬁ{‘iﬁ %§§| on’?"fre%%gtﬁeb%%szdﬂﬁ?go é}%@{ %)f tﬁtla |r6|]r sontent. This applies

talbsteiementscand desefiptians which follow. chyclopentadlenyl |ron has proven to be

ok DR r%%"é\*ﬂ?’éb*%%%%e?ﬁ%%d‘%t HEp? h bW flsteao of

farraogns | Aanecese dem{aﬁves?a(emmmumde adverey stariipmotromta bagic ferrocene

OB R A GIGBAT R 5 St B o

Egampleanouldt iben|ctinyiRrropenst ebutyerdiasgy, mylfﬁrrh@ewy and  2,2-bis-

&Qﬂ?ﬁ%ﬁﬁ@%&%%%E%ﬁ%?{fggl_f%\ém?§aEesﬂao thaNée as descrlbed for

egarpple, BAY:= pok10 Q%aBQ@EPfWZS‘hrI 1| PF1

| _0262]| Annot ation] TIGR (protein coding) hypotheti cal

protein Locati on=98354 VETLEKKLKELYNDEQNYKNSLQNI ( SEQ
Asa 1g89lf offp Grmbingtiga of teir sebbilityl Stebiliys MprpreBeswtenrand, above all,
vaiafifd, heo%uﬂsztittﬁ@@%%bé?{é%-rb%? (r@ér‘l’éc?'u'?)nce%ﬁ&)nds for use in the
structural nal ntenance 8

| DKI NENI NRI KNNI KKLNDDI NEL  ( SEQ | D N90) TIGR 2 3.900

390 pos. 1372-1396 Pfa3D7|chrl 1jPFl | _03

17| Annot ati on| TIGR (protein codi ng) structural

mai nt enance of chronmos LQKLEEDKI NI YKNLNNLNQELNQL ( SEQ

I D N91) TIGR 3.000 300 pos. 629-653 Pfa3D7|chrl 1] PFl

I 0424| Annot at| on| TI GR (protein cod| ng) hypot het| cal

. . | pempe— g s~ IR 1 N ~R 1 P~ T~
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Stanford 3.310 331 pos. 1613-1637 Pfa3D7|chrl 2| PFLO1

15w Annot ati on| Stanford (protein coding) hypothetical
w@e@rmiTioiocati o 1KElI NKSLTEVKNELTELQKNQEEA ( SERET/DB28I84002243

Stanford 3.150 315 pos. 131-161

Pfa3D7| chr| 2| PFLO150w Annot at i on| Stanford (protein

codi ng) origin recogni t| on c lex |

|nv§nésss 29%“ SggLTtglggslis ssp%%laﬂ/\l%re(zf%ﬁgdlIF%nNgg%p%n%ngﬁrtqls basis.

Fe%&&@thﬂaB[e%W&MthﬁgM| Beauh fan e(sprlﬂ'éDoen Mand as

0@%%"‘%9% MIQP%’[%R%%E&% IB-I N96) Stanford_|

3. 170 3 17 pos 1463- 1487

Thggrg)%t%%:hr | % E)E{ljlcs)g fﬂO&%Aﬂ{é@E ﬁ“ hg&j ﬁat‘%@;t%e wér\ogéﬂ')gﬁ Bonds in order

OCa
to LICE YGSKeophpemisiel KRKIStE KV SABE4AD beoUsedSt thase maay2 bg. neutral or

ovg%b%g im?? E’?fﬁ%g%é% ﬂ?fé‘?as?d §o%3r§| |§?ludip%}r8n tear%te iron oleate and

|ronodap‘rg|)edayepotldn,etb|eca$ecpr diethodd_derathe preparatlon of metal soaps are

deé% ’éKE{l '?‘%gﬁ%gmm'\hﬁ\%o&?g&a ld? &%ﬂncét ?Qél‘ﬂ\roﬂ)ﬁ Ly Ed, Vol.

8:482284% | dbhr 2VIRSL G 78uysAntfi3at | Snifabiearstoickiomptrist e¢rn neutral, iron

o B B e PR AP35 gy oo, suon o

iroBttes(R aatinyllexa60atd BB 9p83-54-3R9- 355 Pf a3D7| chr | 2| PFLI
135c| Annot ation| Stanford (protein coding) hypothetical
protein Locati o NI NSVNNNI NSVDNNI NNVDNNI NSVN (SEQ I D
IrdﬂSdgm;ﬁemsflm‘tdeaium‘Ej)rr@m—cpr@Qn t@8ds 3nd not prepared as in the preceding

relpfr Q@n‘é&ygé Plg ? ||nAﬂ{é rﬁtehf?cm %ﬁ'&ﬂje%r ﬂwés@rgltee'aaequately fuel

pot he
colnmaabieoathl ST Nakalﬁﬁlemn@um(mq@@@ with NBHiRglpnates, such as

67 pos 604-633 Pfa3D7|chrl 2| PFL123 5
te?%ﬂn&'g%a ?é’qagford (protein coding) hypothetical

protein Locatl 0 TYTLSKLNNQ NELTKKI NI LRGNLDKARK (SEQ ID

ol LS, A S R, st g e o

ingandiong) hypot hetical protein Locatio

* SHIS AL AR By eDhtla (53R P& amine with an

PaEBDYJe bir ketpm-folloBenpAnndeephilengtisch rﬂncﬁrdaQtW¢ dwyeiogen containing

OB Ly LIS AL A BLEORE fipn o, o g o

1¢etragropend)pBery 86 & fQ{maldehyde and one o ethyleneduamlne

. ?gg&@g*agﬁmaa% PﬁlHe%?’%%ﬁA‘%P q%@&gﬁgwg&ﬁ%ﬁkﬂa&jg%the(.e' these may be

pot hetical pro
| KiesNEE DYT teDiGrKEISEElFs ebatefybBRend) onadehySeamtdydragylamine;

3 396 3987
« pREDIARRAR OPRED TR RRAIGH BV icBRPISP b epigps pegen aidehydes
C@dlkleg))weh)(p@t h(itént—@atyl)fnaod:)daldehyde)aand amines (e.g. dodecylamine). A

LN I E{-BE%E% fg'\'%%%%e'ﬁ%'re o2 ethyI HORAmimk a(ﬂ]:al? guiéalgnt) in ?Iace

Pfoaaﬁﬂe}og/mnh@eb Pr LI 930vv| Annot ation| Stanford (protein

+ rpRieREheReie e esl ey RuePFRuisings feg s 2g0gecenyis-

3&@1@3180!}@02 l\Bde@eEﬂl&ﬂnno methylphenol

C&&B Byte b CﬁgtLﬁlug pvwm%ggﬁr%tr%g i L ARG i RS SIS in which R is
| MMbAEERdiK &b'ElZﬁTWNM) HyDisak iyl idLip) IBttae tagedofthoth o- and B-

480 348 5613

praboiyich rnsfvzpﬁimr@e@mm% Sings iy Renglieaiy be Jridicy; gybstituted with
codi ng) hypothetical protein Loca

| NKLNQQ NYLQDDI NSKSDNI | SL ( SEQ | D N108) Stanford 3 260

326 pos 117-146

Pi a3D7| chrl 2| PFL2310w] Annot ati on| Stanford (protein

codi ng) hypot hetical protein, conser

NFFLEQVENDI\/SSTYDKM\IRI NI\/DLSKLKR (SEQ I D N109) Stanford
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Sanger 3 070 307 pos 16-45
Pfa3D7| chrl 3_| | PF13_0088| Annot a iion| Sanger (protein

wae o7 og)9iMybl protein Locati on=conpl em PCT/IB2006/002243

EKLVKHLDVI DKLI ENI YDNI NNLNEYI NK ( SEQ 1 D N0113) Sanger 3
360 336 pos 956-980
Pfa3D7| chrl 3_I | PF13_0097| Annbt at i on| Sanger (protein

CMM&E&%B%W Mﬁ%ﬁﬁ @I’—ﬁéQf%t I|\|114) Sanger | 3 570

o 3barbpRgic it 46rsPiragaitulér subcinidvidid #Bters such as those prepared by

S BACRGRPT STS T  B HSP E R TR AR Ve, SR g oguivalent
JSbarS@la@ﬁm (293 trdfityIshdqylymod); 885- 909
Efagy%giceg%%ﬁg g/p g 965@%8??%8}5%8”\%% Pygoefr mé&rS eq known to
;g?sENNIIJEH@%@SYEBer\/pérﬁﬁ@d@Wlﬁ)alamr@erthé’se();ﬁ@pared by
0s
a%ﬂ nw'| SR SH9GRRSaSUGR [28afigsee Py Bicainf anhydride,
CQﬁihrH]") ahyeotsel issalN, NHdimethyl dtbglahé @diamine or methyl-2-methylamino-

gDI DRI\(IaAEQ NKNYEHVNKNYEHV (SEQ I D NO 117) Sanger 3 210
'14- 38

. F’E\Wb&ﬁ% | far| &Rindple Othad6d Asrepdrad i WIrSéCtEmr of parptadiine, such as

codi ng) hypothetical protein Locati
| amiefm Bl arEpBeunsairatedesier, e, afl@?’fhﬁahﬂaﬂ%atesdn cases
3QPeRO8 pthfarg Ahifé ?@D@éd: hhis 3mby MBLsLBEEquently acylated such as with
147| Annot ati O CgSanger protei n codi ng) hypot heti cal
plolﬁ'“e‘?%d PHe'8YiHIPriEI Q KNDI EQCQKSI KKI EDNLNTYE ( SEQ | D
. N%%roﬁ%ﬂ&e Acidk, 28en ?E%Gthﬁpgre%g?é% #&85the reaction of hydroxylamine with
Pf a3D7| chr13_I'| MAL13PI 176] Annot at i on| Sanger ( prot&in
cOlfihagid.Pl asnodi um fal ci parum r et
o Thidf oﬁngmo%%gréf Vo teloh bEndaiEot Qk{}@te@l]p%enols with
Sangerd 3 200 320
Pn‘@rs@tqabmm 3 WH'WFBZ 0 19enaiaueieetorp Satiyds uzgs Bedinking group is
n [
i E%E)’r&éﬂlﬁltﬁ@t%ﬁwigmpm% R nﬁm@e ?\'lg’u%s DG 2 3
. 2@¢ky!§a2® ukstitute® pyridines, such as 2-carboxy-4 dodecylpyndme
g?’el?g* QWI%@% Sl'np lfe]ssﬁ%gg h‘éﬁ{% p;?rte@%h B9N9&tiok RE 8lsBE&hic acylating
I\/E\lglm V@SYWSWWMW'MM@MC ( 8Eid) | WitiNl 2m) %alng,ersuch as

SRV F9e B (S et i oo

proxidei rbarert dwabu@Lazg\mqpmmm@rdewengms {SEQ Fimilar 2ggctions  with

S .
PRty P47 [ SIS ALie e shssplotus conpining apyated amines
c@dﬂq'ﬁ”tahlﬂﬁ@t mgylﬂlomanmﬂ@p@jble iron chelate for use in the invention;

ﬂ%ieo@%%slh%ﬁ{@wb%% %lro‘eﬁgguloglt%%sat the 2-position by

Pr@i’. OVHg INHIR, (D@PF_EEH 0P )kh nRarticulanty Sataglerpyieleodasivatives include

M‘J | protein Locati
Yl ARV DHHL NDVH (SEQ 1D N33) Sanger 3.400

« 34ighosic 2814; Such2asRhaGDH toé fdrdula RIGR:H, 8hEre R' is a Cyo to about Ceo

ST B R Tt T o

o Nic2dandcBaatgltic cémblé&eslb’r’ imos sud8&s 4trtocene, substituted ferrocenes, iron

Efmpﬁ@e%a{?lpgﬁ %%lg%l es P%{cgl ﬁ?ﬁ_@é ?6\%‘3@9&9?& écperpgt gérBoxylate or

NMUMWhWNNMNMWNMM\MWIe@éSE@ irén MBIKBtoMEtEROBPIBREE.

308 pos. 408-440

Pfa3D7| chrl 4| PF14_0013| Annotation| TIGR (protein
Suitahilegdn bicpatehtarivsalin fhedbention inchidedhessotgsicribed in US-A-4,370,147
PYLRRAKHNLNNLQGG NNLYSSVNVWWYDNLFN (SEQ I D N125) TIGR

3.410 341 pos. 397-423

Pfa3D7| chrl 4| PF14_0045| Annotation| TIGR (protein

codi ng) hypot hetical protein Locati on=conpl

ARDDI QKDI NKMESELI NVSNEI NRLD (SEQ I D N35) TIGR 3. 000

300 pos. 97 123 Pf a3D7| chrI 4| PFI 4 0089| Annot at| on| TI R

o, . o, . .
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TIGR 3. 240 324 pos. 125-149

Pfa3D7| chrl 4| PF14_0385| Annotation| TIGR (protein
waeowog)ohypot heti cal protein Location=join  PCT/IB2006/002243

LNSLERTVASLKNNEKQLHNNI QKI  ( SEQ I D N126) TIGR 3.370 337

pos. 7-38 Pfa3D7|chrl 4| PF14_0397| Annot ati on| Tl GR

(protein coding) hypothetical“protein, conserved Loc

ang U Eab pag, DED EKYMKELIM KQATE (SEQ 1D NL27) T1 &R

Pfa3D7| chrl| 4] PF14_0444| Annot ati on] TI GR (protein

RGBT AT Tl e v o

M®R)2.30 vidie3eipobl. is 20dirdh deﬂlon R is the residue of an organic compound RH in

LR SO A LRI Eh S oate by
mé&REMENE) st cKBIERSEHNSHISINIRININ QrSE@tdrﬁ)lrl\magroErp BR3 i82873; nis O ora

R

oo BB PG Y] 0RA 95 090 digeRY ERPipsues foying  dative bond
witroithie mggtalation;eeidi Lciala gpeoiee icapdbie aft aaling28@ Lewus base.

1INNI DDHI NNI DDHI NNI DDHI NNI' (SEQ | D N130) TIGR_ 2 3.470

347 pos. 522-546
ORfaigl@ohglouhd [iPF14 0535| Annot ati on| TI GR (protein

codi ng) hypothetical protein Location=230

| NNI DDNKNNI DDHI NNI DDHI NNIE (SEQ | D N131) TIGR 3. 070 307
Theperganisecorg@upe 40T seleeted| frm 8 Weyrlis manetaipensn swpgituted bicyclic

| 24538
e
KLEEMKQKNKEL| NNLNDI SDELKNCS f i QVNSVSRNVANVEK ( SEQ | D

PERJ IJnI:: und is selected from a bicyclic monoterpene,
P%@%BFYNKNI I'N NNM(1:'0 oI\I§M\Il£ill\)/8 NI | NASHDMVDASGNI I\YSH ( SEQ P

sqb@tlmnggg;lcmmgtgrpene and mixtures thereof.

EKIMNIVKMEQVDIVKVEKI DVNIVDQVDVKVEQVDVKVEQVDVKVKRMNK ( SEQ
| D N136) MAL8PI1. 12|

SyiiaelaruoatigiedpicYaic FToaokIYenas] HEHISe RINrein teebeiitkeNK can be, for

eén(p‘ﬁ-,Ean By MbRY 3 a'?d:e@gdv@qgféhe alcohol, acetate and ether functional groups.
IMNKEVNKMNEEVNKMNEEVRIKIMNEEVNKMNKEVNKVDEEVNKIMNKEVNKMNK

(SEQ ID N 138) MAL13P1. 96l
Pﬁfﬁ{%ﬁgEmé| SrghmENGM 8&@5%‘% ENKicy e GreriorerpENEMKIMHUEE bicyclic

EQ 1 DN139
S %MwmwmmqnmﬁmwmwKﬂmwleneglycol-
hENRNTR GRS théfer | D NO 140) PFLA 150
SRR X SYRLE Ke NKSLTEVKNEL TELQKNQEEAKNI LAFK ( SEQ | D
N141) PFL0350c]|
Nl %FLlﬂ%@W}!@Nﬁ%‘WMb NC i INPOM M ph SEQambhene, isobornyl
aW‘REL@'@NRENNEIWW'K@ﬁEEI adAMaTiaNeEKPeRKENS DraPonate and
mbthdbs drd&G30W
KYKI El' NVLNDEI TKLKNEI NTYKNDLKNI NATLDFYKST (SEQ I D N
144) PF13_0120|

WW l@ﬁg&ﬂdﬁhé%@d Mati
leﬁ(%r%P@i 3 .02 9| I YN LLREI LKLMTDNI KI?PSI ygtg e name
ollowing structure:

1Y AE rvme(t phor has {
TKKLNKELSEGNKELEKLEKNI KELEETNI\ITLENDI KV (SEQ I D NO 147)
PFO7_01 111NFVNNYI NENI LNLKSVDNYLEKI NNKI KDLDDNI NDR ( SEQ
I D N 148) MALG6PL. 254|

PDFDAYNEKLGSI SQSI DEI KKKI DNLQKEI KVANK ( SEQ | D N149) PFlI
| 0424 QLEEKTKQYNDLQNNVKTI KEQNEHLKNKFQSMEK (SEQ | D NO
150) PFD0970c| ENI NNVDEKI NNVDECQNNNVDEKI NNVDEKK ( SEQ | D
N 151) PF14_0574| EKGLKSLNEKI KNYDSHEEQKNQLENLKM ( SEQ

I D NO 152) PF13_0198|

T1SELEQEFNNNNQKLDNI LQDI NAMNLNI NI LQT (SEQ I D NO 153)
MALCPI Jy( PEG) PFBOH 5 C( PEG PFM 0089l

KKRNVEEELHSLRKNYNI | NEEI EEI T( PEG TI SSLSNKI VNYESKI EELEKE
LKEVK( PEG NI TNI NKNI ENI KNDVSNLNNMNDSNQ (SEQ | D NO 154)
PFAOL700( PEG) MAL6P 1. 37(PEG PFBO 145 c(PEG) PFI

4 0089|

M O FNAN"T"% /A N ZR A 1A 7R IR Il R IR Il 7 BP 7\ 170 70NAR R Jrp==pe=i 0 0% FNI ZR BN ZR 01l 1 R (=== peepe—y g
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MALI 3Pl .304(PEG PF08_0048|

EKLKKYNNEI SSLKKELDI LNEKMGKCT( PEG) GGLKNSNHNLNNI EMKYNTLN
WORNNSITEG (SEQ | D N 156) PFB0145c( PEG MAL13P1. BOH{B2BG8)002243
PF0O8_0048|
LDENEDNIKKNKSKIDDNEKEIKYR(PEQ%EKLKKYNNEISSLKKELDILNEKM
GKCT( PEG) GGLKNSNHNLNNI EMKYNTENNNVN SINK (SEQ I D N 157)
PFD0520c( PEG PF08_0048( PEG MAL
dPl.37|TKKLNKELSEGNKELEKME NI K
KYNNEI SSLKKEL
DI LNEKMGKCT( PEG) KKRNVEEEJ/HSLRKNYNI | NEEIEEIT (SEQ ID N
158) PFD0520c|
( ACNH) KDKVHQEMEKFKKDRKNL
DDKRFQY (SEQ I D NO 159) PFD05208&
El | DKDI | YMKSRI NI MRENADKNNQKYDKI V. DKIVHQEMEK (SEQ I D
NO 160) PFDO5 20c| | KELEETNNTLENDI KVEMNK
GNLYKSRLALLKKNKVRI SKAQEI | DKDI | YMK (SEQ I D N 161)
P _I:\)IOSZOC .

N TNNTLENDI KV( PEG) EKLK

HEFL KNKMONLVLTMKKSTA

A EGLTKKLNKELSEGNKEL EKLEKNI KELEETNNTLENDI KV

EMNKGNL YKSRLALLKKNKY RI SKAQEI | DKD11 YMK (SEQ I D N 162)
PF 20 ) ) . i e
'nmﬁ'% @@%Ef 1 HRR P5epRit KEVRKIIRBARIONIIET N SoKtivRnrRERISIHEP3r @ fuel

cdfiprislg: (SEQ | D N 163) Anpng these 163 peptidic

0S8 HERE S naRtned Selnfe TR A2 R GoRPORE 1 HiMgHRtke compound, o
cdli@iihadmpouhd sCesridjn éntbaang, pne sxttresitiiéress; amd t he sane
IE TR TG ——
mdagteaese | adiitiftarizy propplene cabbnaterandfmigioretatherest; | i vi ng

whE e b R calnb 3y Rl PRl e s PR Cer

from Burki na Faso, 42 adult sera from Tanzani a and 39

o1 b S AL R ol FEBER e By o

thamall® V@D/en eeferabdy less thanl § whbig) pneferathiyt lessrihme® wt %, preferably less

nd) .. | T, Rt | ' I t
eGP SRLIeT AT 8 W Dl SRR B8 Lo BL T e 4, pPrgoy tess
thana (OISt Anprefesalsly tfss sheoh0.0bmplsimethansl. 1 n parti cul ar,
the present invention relates to conpositions which
may be used to reduce soot content and ash content of
InnBnatRéraasgechf tha wesdnishvemtios ysovdes an ddddive imeposition for a fuel
Ci nvrrt?{%i,on also relates to an essentially hydrocarbon
RTINS (HC m xture) which burns so as to produce very
(i) at metal cooppumpdistleciedardry dmeaon mgmpblndinal neanganese compound, a
rres [ i tLV c rLoc and its
b FERIE0: BBt re BT ERL P e BRGNS, Mocene
(idrah dtganivaporhpaindr sclegied fobes @ bisgclict monoteepehier stibstituted bicyclic
[ re 5 ' rrocene
igafRieegadtatia plopylefd tptbide IR AT Rerd
with thef proviso thag ther eoomubsitios ishsubstantially fteecof ¢l ©d25 alfohol.
nunmerous patents, e.g. US 2 769 828, US 2 834 796, US
2 898 360 and US 3 437 634. In addition to many ot her
As mispd heakn, tREte3h “C3 16435 alaohed” rheansog etnaight chain or branched alcohol
, I . | . dditi .
cotalG AT AT S cashiiods, SieRR3Thethind hirf rbBanol, butano
anppemased Ancbopte ofra Biifebleraarebed algpheltie teriarp bytenolh of
the heating oil. In US 4 389 220, a two stage process
for conditioning a diesel notor is described. .
Bactbertgimd'sulestantially desecoft Clate Chialtetiol’hisgmedois thgé thg composition
- j [ of 0
QPSR 8% a0, RRRercly PR IR 0 PRSP SETRAR 2w .
deposit a layer of catalytic iron oxide on the
conbustion surfaces. Subsequently, a | ower dosage of



10

15

20

25

30

35

ferrocene, 10 to 15 ppm mmintains this catalytic iron

oxi de coating. At the sane tine it was found that with
wo b@3moTensur es, fuel consunption is | ower by BQI/IB2066/002243

% As it is difficult to add organic iron conpounds

such as ferrocene to fuels |n solid form concentrated

solutions are generally used: 4pDE 3031158 A1

he at xture GONSISHi N
oG B Vo B SV RS it B 6% g v
préferdipatessgthanl 0.08mmid bt wrkferdidy dess thanblist iwin% OE B L5 alcohol
o 47 994 teaches that additives which anong ot hers

%1 canphor can be used in the combustion air of
i nternal conbustion engines.US 3 925 031 teaches that

R e BSoR A BBk AR AEL APy « e

cdmyisingt a lubricating oil. In the art, canphor has

PSR et T e ol b.‘.%méé"%%r°°mpou“d’a
catelur tompbeand) @t cekinoveonpoune cardemistbunes thReeofiend as

SR R o b S bR vBhe e ivee
mbmterpegefaddmaﬂtmte popylene sabangi@and asixtaresatieiedf; ve.

Wﬁihg‘l?: Fia}‘%‘lé CHJ?a %ﬁgﬁﬁ%{i ﬁtéés!@?r‘gel%zgpgéggﬁgﬁhor in

effective octane rating of the gasoline also results

oL B SATHRL SRR, SRS L AR Brngon comores

Iessatlmmo we#di prgfarablys tess yhaaxhad $4, pefetably ess than 2 wt 54, poeferably

e P

lessl thaniOv@Swintti, phafereuw&ssﬁhmtom)wtﬁ{t aloohatay | ead to an
increase in the formation of ash. H Jungbl uth, B.
Ri chter, "Neue Ergebni sse zur Regeneration von
InDa eiartheraaspiekethel presemtninventivdi provides' anMddifivel etinneasiiionkfor a fuel
cc)iﬁ“li 998; Regeneration von Partikelfiltern mt
Gl yen, FUELS 1999, 2nd International Colloquium
(ipe-meétad tompednd selgeted 88 3, irgh @agphund, US iMANga0ese compound, a

cé}agrlntdg@ uh8. é@&luwg%n%unlaegﬁ&’ mﬁ&ﬂrgs tHepst! atn9l nes

rease em ssi ons caused by
(m)ha@ asjantd;eccpme@lmdr aeleciecdrtftm ieo hicgélict mgnef@memeveub@wted bicyclic

d
n%ﬁgtéc%@ﬁ %(Zériﬁéﬁ%%e ﬁ%’&?g&@’ﬁé&@ﬁ% %rrégf r educes
wttlh éwerwpvmm thag thesesineositior ires ubstastialty frawwmgm peroxide.
all eviates the problens of the prior art. In one
aspect the present invention provides an additive
By dhpdsin isubstastially freel of cuyeipedesi peyoxige’) isameepiathat the composition
c&ﬂﬁ@&‘éﬂgssstﬂbﬁ%% o gﬁ’%f@%bh{jlggs &%Mﬂ% 8?ef5fi%B Qs%stﬂan 2 wt %,

a cal a cerium¢ oun
preferably desstthan éoft %,amelfe(ahl» leaﬁﬂtangh‘h% %G @r@f@r@hb’ |eSS than 0.1 wt %,
f G
RPN e AT 51 FHAEEPLEERRERY Ao provee
and m xtures thereof; wherein the additive conposition
8RN ENd th
WA A55alec 95 ek GoBe (2 Bis AR RaGORRUTENd the organic
cpmpeunted) is ceowhotonposi ti on conprising an additive
conposition of the present invention and a fuel. In a
further aspect the present invention provides a fuel
Peajeiablyi the eddigwneampasiitpn fgrther gomprisgs & 89fpiind sel ect ed

froman iron conpound, a nmanganese conpound, a
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cal ci um conpound, a cerium conpound, and m xtures

thereof; (ii) an organic conpound selected froma
whe@yobilel nonot er pene, substituted bicyclic  PCT/IB2006/002243

nonot er pene, adamant ane, propyl ene carbonate and

m xtures thereof; and (iii) a fuel selected from

bi of uel , diesel, narine fuel >heating oil, middle

distillat [ .h fuel ail, | further.. .
it o, 2binesBon i thoatitiR ek vaupladh P84 SSTHATRr Blo actve
cobiponehigelin corspivent. i ol is np@ferabibufori suths psludonsiité hexdibit a high

oBE A A B R Sep B BRER s i
allcthepetvidingsedistg disssies equeliy el anal wkitle farm & soiptemuthich is stable
A N R

substituted bicyclic nonoterpene, adamantane,

PRIRRL Sl LR fa el oA SFhERUric, A0Sedo dpound an
mixtules sereafnt A Usaf hérewn, ébxeh st “pasafiire deropound” inautes both straight

aspec t he sk of the jnventi [ [ QVi
crRtFaLapbBed i famtglieh dBR et s 8p Gafibitfadare aco known
agieoqpatgfithst n conbi nati on with a further conmponent which

| eads to a considerable reduction in soot. That is the

conmbi nation of the iron conmpound and the further
Preferpbipethe  pdditivec esmposjtieratfer ar édhlictdnaprises thkematad usampound or

ohoctigh B3R Fflo0d RIS IR, s 7RO e mote
prefesalsialess theant5, 000 pdm;tprefefaiiyt lees thaoBp@deppm.i s used
al one. Thus, the quantity of the iron conpound used in

the m xture may be reduced to a | evel where, if the
Pieferably otimeo additives compssitiom rfoi tas fuskngomprises athel yetal compound or

IR r [ hd 3 .
o5 ] SR aR8) o S YO T 038 P o motl
pneferakly domhicbprp taothi0ed ppint prieteratdy frowrd Coppmb tes6,000 ppint h

at least 0.1 ppmferrocene and at | east 1 ppm canphor

added. Thus, it is known in the art that netal
Prefierpblyritis ,addilive campbeition dene fust enipripesless dbam $9t008rppm of the

o S RBOHIFG) PRITADY R HEONT Erf BRRAPRES IR 12,000 pom.
in the exhaust of the conmbustion system However,
‘ of i .
ISR Bl EARRARTPRY R SRS [8nPi5BHRa 20,000 pom o
therroetat canfipcawd (Dieireigrabdy fierd 501 pprt tordd, 080 ppror ryaferaply from 200 ppm

CWJ , such as canphor, do not produce ash, but
toaré n@g\/\ﬂ' to increase the anobunt of soot observed. The
present invention surprisingly shows that conpositions
| Si . [ ; it fafol ;
PEFSblyhe Badu it Gho SR Sf‘gﬂ?él%’g%%h%%ﬁ?é"@ﬁéﬁ 19@ppnt it the organic
camp@ie (ji); uagfepabiwatdeasi GO ppew uveiembly atleagict,0Qthppret preferably at

oduci f S Y .
b ey 8L S P OCRS R, HhbleBl 8 doast 800000 por
prederably iableash3hO0Gprybisuefeerbly #t leass 198,080 RABunt of net al
conpound is used in the absence of the organic
conpound. Aspects of the invention are defined in_the
Prgiprahtydbie stiditivascompasitiondengieheprroprisesienmEdGprra dapeied ppm of
| ; r r .
vl g SERRELRY (1} St SRR oS RRIBS Gy proerly
fresnyabgubd, 000 epedp about 140,000 ppm; preferably from about 50,000 ppm to about

130,000 ppm; preferably from about 80,000 ppm to about 120,000 ppm.
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Preferably, the nmetal conpound (i) is selected from an
i ron conpound, nethyl cycl opent adi enyl manganese
wao eoocaotionyl , manganese(l 1) 2-ethyl hexanoat e, PENTEE#®2243
napht henat e, cal ci um 2-et hyl hexanoat e, cal ci um
napt henate, cal cium sulfonate, ceriun(l!Il)
2- et hyl hexanoat e, cerlun13ulf%nate, and m xture
thereof. It is inmportant that the nmetal conpound (i)
for use in the invention are fuel soluble or
TH fslpeacbdltmee agoordngeb éha vgntfanehay baltzideed &b e)apircéca package to the

B S S P ) B0 o BUBR . B by o

exaomin widhe sefineheot didtribution &rnmma@)anesey baretnidagllvna a dosing device

oSBIRRIn BB SRREA b SRS B Rpu SRS 1 0 coons

dayizeds aked ﬁp&a;oﬂommgeawmes: altltmrtg Ithe:tmpoue‘dm s&paratelgdilrect into

in a mnth N\ t| [
tng g ARGIANaR RS Ko saigiy e B STRIRes Ry he,aqaed to the ue in
the esmbtstionusystestsdfuletitabk bynttebeusef, aase yaﬂled patermeiket yreatment.
manganese tricarbonyl conpound of the type described in
U S. Pat. Nos. 2,828,417 and 3,127,351. Thus use can
Prieéeralsig ﬁweoédctstwel’cotrmmpmum‘s% salutione | Beeantditve eyriposition is for addition
TERRERSEG 1 BATPRO oE R 5V heBE AShERA suppcrag o
cambustioonite, fuel. metiehfuet gdditipsmf doe mvyhthramgarbes@sed to the fuel at
I c t enyt @ﬂﬁﬁ
rM :%t%@é @3% :fLIeI %@%ﬂgﬂ:@é’% | Igﬁ%&?&gl g%dhl %ltlvwg G the fuel close to
the r éngiveb onydombiustigor e}@émy&\Iltbpetheafﬂllebﬁiplragmnwﬁf@s@r the engine or
c# L%gérgggéf%m A:HE%( I‘Fﬁ%‘ébp @gsgﬁnbt%g t:’? génfy HE?WEEQPQQ?gther stage in the fuel
supplycerao nyd:ludlh@)aftbmyarketpmt a'ﬂ]&gﬁ@dltmeamgmbesaﬁded to the fuel at the
I vl cycl opent adi enyl nanganese
reilﬁérg ggﬁ]}éldlst@ﬁﬁ%b yHgéé%l'yl cycl opent adi enyl manganese
trlcarbonyl dodecylcyclopentadienyl manganese
' I I '
V\fh%hegg{?n 0¥ 'thév\lﬁgcﬂﬁx)@t ﬁ&ﬁﬂlﬂ b{egl en?cf% add@&‘das 4k &ftermarket
treasnneal, rﬂge quume oéboluentlt&ed amlbbﬁ sdeas | to plwv@ﬁea a@rpélécous solution,
Sl}&ESIerFPPQSBJ]I Saedlg auBstd 8 g%%aa&j “?ﬁ@@&@esrﬁs B RS hould be
erre anomanganese c
re@;itl:y &pé:spubieemd cmn@taahlmslecludmgarvltb\ompectnarhqﬂtf\ll Raintyrange, and
I f ntion is
P e ol e b o o PY8 et o
for the synthesi s of cycl opentadi enyl manganese
tr] I
Inscgﬂgc%rgg&gwaesaq%ﬁﬁe%h %ﬁﬁfgﬁgﬁgﬁé %1 E%ﬁt Vel @E@ﬁtl’éﬁ@ composition.
2,818, 417 and 3,127,351 noted above, U S. Pat. Nos.
gé868 816; 2,898, 354 2,960, 514; and 2,987,529, anong
‘ﬁThers O her organomanganese compounds whi ch nay be
enployed i nclude the acyl manganese tricarbonyls such

ﬁ%"& @fctﬁ%ry %é“emlnqemmnam ergxI is @@ré%eerﬁo?n hEQREPGBYSI, marine
a

I'opentadi enyl nanganesSe
fqu Ihseaﬁmmyl mldd@s@'siillla&joﬂ nhea\s. fuplail agd inzluging, B; fuglg containing
Al BRSO AN R el TS e e
the aromati ¢ cyanomanganese di carbonyls such as

ld%tﬁéf%%ﬁ@ct%r@fé?&@%%éﬁs diieael aoH biodes Gl'ésgleﬂwa'rlﬂe fuel heating

kew se, use can

Okbyﬁlﬁﬁisé#ﬂﬂﬁdﬁﬁﬂﬂndﬁﬁﬁ@éfﬁéb@ di car bonyl
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conmpounds of the formula RWW(CO) L, where Ris a

substituted or unsubstituted cycl opentadi enyl group
whanwg7191t o 18 carbon atons, and L is a |i ganBCT/meo65/002243

as an olefin, an am ne, a phosphine, SQ2,

tetrahydrofuran, or the Iike Such conpounds are

referred to, for exanple in, Fbrberhold M, Metal

| exes ter \ . .
25 0 058, e B, S e GR 88e 3 U pn .
midglje dlémlatd\hh@ahmglémladar bonyl di mer (di manganese
decacar bonyl) can al so be enployed if desired.
Preferably the nanganese conpound is a nmanganese
Incanedspect, Prediieriabdsolinbe nanganese conpound is sel ected
from cycl opent adi enyl manganese tri carbonyl and
substituted cycl opent adi enyl nanganese tri carbonyl .
InTore aspegidhe fiel sarveliod sparl igndioo\enbimpe stcltagggdoline.
manganese tricarbonyl and substituted cycl opent adi enyl
manganese tricarbonyl, wherein the substituents can
Phaderablyrthefumhislacfueldnea bighrmompreSisiob spbRighequsagpition engine.
preferably C -2 al kyl groups. A conbination of such
manganese conpl exes nmay al so be used. Preferably the
Predergblydbe fuadip diend. iThe sidsetnayl beriodiesad| loyeswlphdir diegel and ultra-
(lcarbonyl and substituted cycl opent adi enyl
g&%@%ﬁese ficarbonyl. Preferably the nmanganese
compound i s nethylcyclopentadlenyl manganese
i S aaBd, MR s Bl 481 STRRU Mo e erabl y the
selecte om cal ci um
2- ethylhexanoate cal ci um napt henat e, cal ci um
n ] r el P r e
oA e Eanct oo UEL I APl . SKTIE! Bitplerd profprably a it
heatingi lerrPoezfqrpblyntI@ lighthehitingl ol d& HIELN HeRARrd@ABIchifidssig accordmg to
Dg@g? and are discussed therein. Cerium conpound
erébly the cerium conpound is selected from
ceriun(ll1l) 2-ethyl hexanoate, ceriumsulfonate, and
|r{Té %Pé r#e!%?rtl’?é)fue,vg%\t @Bf*efo‘?sftiﬂé‘tle%n the metal conpound
i'ron conpound or a mxture of iron
conpounds [ron conpound Preferably the iron conmpound
om bi s-cycl opent adi enyl|
"1?gﬁmer5ﬂ£¥$?ﬂ%g%¥%§§k%§%ﬁﬁlQLtadlenyl iron; overbased
iron soaps, such as iron tallate and iron octoate; and
ITLNbHEL s n‘p:f&?rtﬁgffuelpggﬁ\?ﬁ@é b&rh?mkt A ?&Q%‘Bg/n% igtic®Rydrocarbon
Iron co ex selecte I's-cyc opent adi én ron;
mbdwet i t ut ed bi s- cycl opent adi enyl iron and m xtures
thereof. Preferably the iron conpound is a substituted
bi s-cycl opentadi enyl iron selected from adamantyl
Fuelcomposiipent adi enyl i ron,
bi s(di cycl opent adi enyl -iron) dicarbonyl and m xtures
t hereof . Bis(dicyclopentadienyl-iron) dicarbonyl is
megz@blyﬁbwueégoremlwﬁrMﬁQﬁJ leagP. Hp@rar%ﬁwne | esppound (i).
In one aspect, the iron conpound is an iron conpl ex
sel ected frombis cl opent adi enyl iron, adamantyl
Praferaplycthepliat g@p@w{ori EQAprises 9 ppm or less of the metal compound (i);
pgaarf]%@?ry%v&dreeﬁ@géef eRhethr @mduRgpiponyl . iron tallate

on octoate; and m xtures er eof .

Preferably the fuel composition comprises the metal compound (i) in from about 0.1 ppm
to about 9 ppm.
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O her suitable substituted bis-cycl opentadi enyl iron
conpl exes are those wherein the substituents can be,

wo evo7esaspl e, one or nore Cl-30 al kyl groups, PCT/IB2006/002243

preferably C -20 al kyl groups preferably Cl1-10 al kyl
groups, Cl1-5 al kyl groups, eferably Cl1-2 al kyl
groups. A conbination of sucH i ron conpl exes nmay also
t | 81,
P B8 s i SERbFRA KryBieRE Ui b ccthB MR KR BB 0.5 pom
tq aEub $lppyc| opent adi enyl ) iron
cycl opent adi enyl (et hyl -cycl opent adi enyl) iron, bis-
(et hyl cycl opent adi enyl ) iron,
Ifhfas -gxatimid, db'@ Intalntomttioningt () i$ fesrgcene, then 0.1 ppm of ferrocene is an

sl g TF SN SL IR SEREMAM KO T g comoostin

Cbmpﬁsee@mbake@npamdue iparpenceot dufficidnt tpprovids 933 praighthe metal,

eRREy i st R ST STt o

pent acar bonyl. Suitable iron conpl exes are

Pgéféra?mtrﬁﬂ%%&ﬂg@!‘ptgdﬁtdgrgﬂgﬁé?&{ ﬁ*[j)%tal c]%mepound ||) inan, ount sufficient

ta proridg tat W%éo@ﬁamm pthemeetglo Prgdelablydhé duel @bmppatm ccpropnses the

[ I r t
rrgé‘?éel ;%Le)ﬁ‘er )Uiﬂ a'?r%n:uf F]ooé\rﬁvrta% %t%r#gﬂlleﬁg H" fﬁg rﬁ?tﬁle Pgeferably the
fyed @@ﬂ@osgtlorv@mrees termetah pompeding- (H2n zomunt jto provide 2.40 ppm or
| o\
B2 i, Pyt S8R SOR R A comvoun () i
ah porquat stffigert torprowide fromub8d ipant toch7 Grapmix ther meitalhBreferably the
| j r OU - .

fl.geL cgﬁnpsdgénn Egrﬂﬁﬁ%’e% l‘ﬂ@er?%tr@pg@ﬁ%fm\fr@ ®olﬁe no?Hohﬁtbe%fier%nt to provide
frami 15 gpodp ,40mpet eftheimetatl- 2 al kyl groups.
Particularly suitable
al kyl -substi t ut ed-di cycl opent adi enyl iron conpl exes
P(ejgr@@ty thaifes] cpmppgr@@mggmprrsmﬂ Tepm or less of the organic compound (ii);

t enyl) iron, bis-
PRISHR AN S PR gl e
bi s- (et hyl cycl opent adi enyl) iron, bis-(1,2-
PP SO B 0B oo gy compun
substituents that nmay be present on the
PRI 800 Pkl ST SUENE BB By g 1 o
toa@RQU 7O HPai; rﬁref’eé's@bhfr@m ahpils HhpPm o @badledQ PPMiepreissalhis from about
zﬁrpgﬁftbla%ghfdgd porHseful substituent is the
hyd roxyrsopropyl group, resulting in
(a- hydroxyi sopropyl) ferrocene. As disclosed in WOA-
I@é/fgr%%?]aspé& médﬁ@?(&/dné?ﬂﬁ'itfbﬂyé H’tﬁ/ cfééiclgi‘erldtrﬁg aanré&gﬂ\ve concentrate

enperature [ . Ferrocenes
Cﬁ@g)owmeédhr rpr?w@tpr\%%r@ﬁﬂ mn\heniqebn @{ﬁrﬁ'@!w &he Fatio of additive

csmﬁarédéorﬁws.tmuehfuer rg %?nor?/ YB894: @wboveréréfa%ﬂ%&% 1:500 to

, a suit e" linking ferrocenes
1 @n%qpomqf%fakﬂécﬂrom 1 érP@Qtt@ t1 P QQ9; ﬁsﬁﬁ@rélélwfn@m 1 §r5<99|c§0 11?19@0
term"unsubstituted or substituted hydrocarbyl group”
as _used herein means a group conprising at |east C and
Inp Axthenasrast. r%@yfueb?ﬂmmironys substgstipleiremel raethapgle
suitabl e substituents. In a preferred enbodi ment one
carbon atom of the "bridge" hydrocarb up i.s
In# fithseasrest ttkrﬁJfUﬁbrcrth@nﬂ%s@Sr%'a"m%% Cbﬁr @3 alsghol.
the ferrocenes. Further ferrocene nnletles may be
attached via further "bridge" hydrocarbyl groups. A
typi cal unsubstituted or substituted hydrocarbyl group
IS an unsubstituted or substituted hydrocarbon group.
Here the term "hydrocarbon” neans any one of an
al kyl ene group, an al kenyl ene group, an al kynyl ene
group, which groups may be |inear, branched or cyclic,
or an aryl group. For exanple t he unsubstituted or

L T Y 1 o
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group may be an al kyl ene, branched al kyl ene or
cycl oal kyl ene group. The ternhydrocarbon al so incl udes

wo b@smoypoups but wherein they have been opti opel/iB2006/002243

substituted. If the hydrocarbon is a branched
structure having substituent(s) thereon, then the
substitution may be on ei t her!®t he hydr ocar bon backbone
or .op the b ch; ,alternatively the substitutions may
i et Agbaf) 0% B Bt iAo aRh e Acebn. A
preferred unsubstituted or substituted hydrocarbon

35Sl e 8 PR S AR b R S0
I i nkage. More preferably, the unsubstituted or

ubsti t ut hydr ocar hon. group .S an upnsubstituted or "
TR g Snegrh T Ha oF T 8F Al fipvedh EdlpBhido audive
catpostion t he al kyl ene |inkage, for exanple, having at

| east 2 carbon atons in the al kyl ene |inkage or having
one carbon atomin the al kyl ene |inkage. If the
Iy ghrefermed y$peagt, dbe netaigompesndipy ie bishaslopastadietyh éran thd#@ organic
Ccarggﬁg“ %%%nﬁﬁt necessarily be linked to each other.
poP Wg|e, %east two of the carbons may be |inked
via a suitable elenent or group. Thus, the hydrocar byl
ABLRMR o TRY, contain hetero atons. Suitable hetero atons
-%L&%—B%—é%garent to those skilled in the art and

i nclude, for instance, sul phur, nitrogen and oxygen,

SRR ey o5 A8 Hlna™ Wemll AR0ETEGodt o The. cxtent.

that these are fuel soluble and stable. Such conpl exes

o B it o R e BT BT O 7 e oy | sl

(cycl opent adi enyl )-iron dicarbonyl diner. Salts such

i - I 0 J I hor at e

b o B e T S R 3B et oyed. A
preferred iron conplex is ferrocene (i.e.

L S=CYC n iepyl. ir . te of ferrocene,
l@gﬁﬁ@%iéﬁ?aﬁﬁ%%#ﬁ"%@ghgg£%§ﬁé$a%%%gnic i ron conpounds
whi ch are sol uble in hydrocarbon m xtures can be used
' ofy. .t.hed I ks lies to all
1 o ERR kot Ine' SRLBE RSk Rlhcie AR B F 8L,
Di cycl opent adi enyl iron has proven to be particularly

i e 1e derivag i be used at | east
'?%h%gg#ﬁPﬁgig%%ﬁﬁgﬁﬁgﬁﬁgﬁgéQ¥S§Q%§g%gne derivatives
are conpounds where, starting froma basic ferrocene

TR S SIS BT QAT PP ot

ethyl ferrocene, butylferrocene, acetylferrocene and
- r A
AR RSRgY, el qEREhRERDR R 1SR sogtooptent ang ggh contentof
ah@xhaushopé épmbuston syeien10 995 and DE 102 08 326. As a
result of a conbination of their solubility,
stability, high iron content and, above all
Ivanethen aspect, tieeagplicstidn areads therimpraremnapkcqmiaistion efficiency of a
80 _ Is for use in theinvention. Ferrocene
CFtseﬁFaggggﬁgespeC|ally preferred iron conmpound on
this basis. Ferrocene of suitable purity is sold in a

f f a
et o e IR ot e b FRnSUSLRERP fyel sgonomy of o
cambpptionysienbn conpounds for use in the invention need
not feature iron-carbon bonds in order to be fue
conpati ble and stable. Salts nay be used; these may be
neutral or overbased. Thus, for exanple, overbased
soaps including iron stearate, iron oleate and iron
napht henate nay be used. Methods for the preparation
of nmetal soaps are described in The Kirk-Q hmer
Encycl opaedi a of Chem cal Technol ogy, 4th Ed, Vol.
8:432-445, John Wley & Sons, 1993. Suitable

o, =
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carboxylates for use in the invention include the
so-called "drier-iron' species, such as iron
wo 20030@71et hyl hexanoat e) [19583-54-1]. |ron conptEXE2806/002243
not featuring netal -carbon bonds and not prepared as
in the preceding reference al so be used in the
i nvention provided these are “ddequately fue
t@&ggéh%n”ﬁﬁﬂﬂg stabl e. Exanpl es include conplexes with
- , such as tetranethyl hept anedi onate. 1ron
conpl exes of the follow ng chelating |igands are also
a\Y Lon: qmat.i.c Manni ch .
AL B, MR prtSt b BYREE 5 Wuroc BB Pk Cuc P Rlbouces e
sopttdn eambkstiemwite a(bteals‘ef) drmanf feirooeweal ady ahleai;tebp;bThIdamphor added.

PP K BSIE0, SR SR Wy S o,

n(qn@tarmcobwfyca)rphmawh aswsaophéns oalptetaete, andnalng atdehydes or
R Jor B YRl P 2 ERIZ2 meptan-2-one

'Srﬂf@fﬁérﬁdd by reactl on of (pol yi sobut enyl) phenol

f or mal dehyde and hydroxyl am ne; Schiff bases such as

t hose prepared by condensation reactions between
G@pdé@g}.ﬂigg:ambemhmve@ wits. ayhydrocarbon mixture with 7 ppm ferrocene and 40

yl)-salicyl al dehyde) and am nes (e. Q.

pﬁ@%@yﬁﬂg% ne). Atetradentate |igand may be prepared

usi ng et hyl enedi am ne (half equivalent) in place of

[

'fgggﬁ?l}bgtt)l ur{éga 68553%%0%' nog sﬂ?)% %urllfpg%gm%ﬁstlon it is desirable to
Mnigisge then gmognt quefmqen@lprgvlded this does not adversely alter the soot
re%iu&lhg%%@t%?m Ixifa et hyl phenol ;  substituted phenols,

such as those erein the substituent is NR2 or SR in
Avreferretkfarepcane eerpeptialion thersfpre 20eg0ot@xaeed ppm, but is preferably 8
pPM@r R&ar byl group. In the case of both a- and b-
substituted phenols, the aromatic rings may

beneficially be furt her substituted wi thhydrocarbyl
THE @dRSent@tidn df Qﬁéﬁph@ kRbuig’ Q4P Sot ¢ g@é&‘”%l e asﬁfddis preferably a
esters, in particular succinic acid esters such as
mgKge ﬁfr%@?rednWﬁacéla&aunwr@wm@ﬁ%nnmdr| de (e.g.

dodecenyl sucm n| c anhydride) with a single equival ent

of an al cohal g% Met hyl ene glycol); acylated
Prafsraely ther H‘@%”tbhﬁ‘? b hiyereparbers B9ntaingd rin dhg hydrosabhodsixiure are
p&tR)Idurk AeMibdt PlolBose tl'%kf'&o‘r&%rlﬁd?w r%l?(ﬁﬁég tan QWY Aain other natural or

partjcularly useful chelates are ose prepare éwb
ren”@‘é(@?'?é‘?ﬁt%ﬁ'al%tlsklélh?ﬁ, fe@emnle rearesead oll metiyd estetch as
dodecenyl succinic anhydride, with an am ne, such as

N, N - di msthg et hyl ene di am ne or
PaRiEHoY. Suiie 'ﬁylhé(ﬁ'ioﬁé'@é’ﬁzﬁaﬁé"es sansist f; orddle odistillates, as are

mexEEBtuRdt |hQ3$@depb|13F@iﬁ‘n@ﬁb@)SJcﬁQﬁHHI@rhlé%flla@g a?@tﬁeemaﬁpg ponent of

as d de | am ne an a, b-unsat ur ated ester,

digsel RERIAIIRE il Pattisulankealingieds with perticearly lca'nvm@s'ty The
pregissl SS@’clfldahbﬁ o &R6h RRoRIERSE I BEWY ||ﬁ§%\] ﬂaﬁ@ard§ uch as

with oleic acid or oleyl chloride; roxam c acids,
such as that prepared fromthe reaction of

THyshob¥adRMgrstfedistdan Deteen paRularl 'cl'é%ﬁ? n‘“‘%‘ﬂﬁ%ﬁrls S¥6&ially in so-

S h_gé)se repared from condensation o
a@ﬁg I W%zﬂ I perardeiciiyas apprsdiag atopDIN 51603 Part 1 heating oils.
Héhhm@(xhl%(ﬁem (a%hmﬁ%arnﬁ’é ngde%tsUf’tﬁ%rcS\m’e heé}k 'FBEH% %Hfbo%é they are

CI—{Z 1 tio is enployed
|aI burners and with the addition of a|r The advantages of the present
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al kyl ated, substituted pyridines, such as

2- car boxy- 4- dodecyl pyri di ne; borated acyl ated am nes.
wab@smoray be prepared by reaction of a succi nPCT/IB2006/002243

acyl ati ng agent, such as pol y(i sobutyl ene)succinic

acid, with an am ne, such as tetraethyl enepentam ne.

Thi s procedure is then fol | ovéd by boronation wth a

bor.on X|de glha i de. or boronic,.aci ﬂ& m de or licati
inyghtgn %‘F%‘?é’@ F’E gy i ded Wi BT ABRIGABOMRs éasc s Preggq ppplication
pradutéeieéovisiblel spmokef aphiesp heasgrablertoat.ni ng acyl at ed

am nes, also suitable for providing an oil-sol uble

iron chelate for use in the invention; pyrrole
Adeuriheatdbjees dfnthehinoéntmn Bl byl addittbepyoma@neaies for manufacture of a

substjtuteq at . -position by OH .NH2 = NHR CCO2H ,
i grbes i S Sl 2R e et eEoi T b S R PR UAR e ) with 2
ccbriterhtlnf@ 2«26Euph0feyroberﬁmbryIirpymaittdnets;irons ah @loivalentesldee of another

such as those o fornul a, RLS reRllsaC
oty 1 CORBEHTU YU 697 HEBUR, MegroRE e SR o 80 pom
camappdroni ¢ acid; organonetal lic conpl exes of iron,

such as ferrocene, substituted ferrocenes, iron

napht henate, iron succinates, stoichionmetric or
The edvaatages of suchsamasdifica comoeyltrateearer quitel q:ihamMiim) the help of the

i ron crate i,ron c rboxyl at e, and | t onat
cheirles 1ih&icatidel nifias ¥ BhEnaB0, Adffle, Aot Hephbded can be
transfemtedorinton bydrdearbbo smixtiese r adverting tU/Sthe- 4n\&moril,4}3analdding a

cofteeponafi ity o, R sorbPliat 1 g HhcBREBR iRl 2na proferaby

mikif) . s thath et isi mmdsgeneoam it manuilct alsb drg pBssilde ttbheadd corresponding

' N
afB3hfieE Srosdhe BbPANAAGTRA Ay R oty o BpHpouia not ony
be epbqbtoeemgure berr&mtrallatldm ahtlheartdmemteaie ttcm tenhydro&rbéh mixture,
t 3; '
bm grspcth% & éc? %Igﬁorg gutﬁe Rndli/ﬁﬁ n%%;gtivre 8?’9%'?196‘?3 I?é goiﬁ danother.
Thetbé:trelrbs $|mpiarragpdamdazt Dusiorbenidlemﬂlyrtotdﬁerraﬂt additbat wbich already
. ' peci I t
ot tRodbrS DR EnBRR R e Rl Rt Io 3t Elofhep P érerably the
redaticmdiyewei ntariferrdseny td ¢amphon it E4Q anibe additive ccnrmeetﬂate
bi cycl i ¢ nonot er pene, adamant ane, propyl ene carbonate
and m xtures thereof. Preferably, the organic conpound
Fpithgr Additivebect ed from a bi cyclic nonot er pene,
substituted bicyclic nonoterpene and m xtures thereof.
Sui t abl e substituted bicyclic nonoterpenes are those
Tl @dditive corcestrbtet andiarribe fushmaydurtifieyrcopxuisg lfethen @dditives, such as
pgﬁ5 a?rfgn%:nq adéﬁ@{egpeA r@bqw Ilﬁﬁ)?;sﬁlzrg f@‘gﬁer %Elgﬁ{}es includes
celresgion mhabltbrsw@stnmlnrmﬁ@t@mpm’mblt@rs amgxxrdautse@otqrﬂdwaSi enti-static

t e i sobor nyl
o R B PR R PR e SRR o oy ot
thereof. In one aspect, the organic conpound (ii) is
glected from canphor, canphene, isobornyl acetate,
Béi‘pr opyl enegl ycol -i sobonyl et her, adamant ane,
propyl ene carbonate and m xtures thereof. Preferably,
Irg B@e g%g&fﬂ &e@?éﬁﬂpmedra(rb ot nietal G3MRBARA (IFAABARKed RSpPifto organic
cqmpocrnct (i) rmer'wreﬁ in oMo jfram 8] hiepht € 2- one. Canphor has
the followi ng structure: Additive conposition In one

aspect, the present invention provides an additive
P@Qfﬁgg@gﬁ thegatig ef mataf g@mp@lmeb(n) tgi aiganic compound (ii) is from 2:1 t01:100;

preferably from 1:1 to 1:10; preferably from 1:2 to 1:8; preferably from 1:3 to 1.7.
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(i) a nmetal conpound selected froman iron conmpound, a
manganese conpound, a cal ci um conpound, a cerium

wa@eogpoomdl and mi xtures thereof; and (ii) an OPQEIB2006/002243

conmpound sel ected from a bicyclic nonoterpene,

substituted bicyclic nonoterpene, adamantane,

propyl ene carbonate and m xt (Pes thereof; with the

provi so that the conposition is substantially free of

nmet hanol. By the term"substantially free of nethanol”
In a fortart adpeat, dréferabhynthesiatio af roetappioviged | Bsthet tatal £Ompound (i)

(Phaslied {,rfgn%ﬁg L@%ﬁ%ﬁq@@qa@ggiim%%@%&% f}gar%g IR 221 9 to 3:7000.
Prefsmblythe rdliotof wietdhprovidddetniaihe ymédtalsontgoand @) fo evgasie compound (i)

. prefe I th .05 wt .9 referably | [ on.
B 00 ok P Efer el gt 20,8 £ 66 PR k! 320 to 380,
prefierably ifiom gB0¥e 8F6. an additi ve conposition for a fuel
conprising: (i) a netal conpound selected froman iron
conmpound, a manganese conpound, a cal ci um conpound, a
Megiddsm conpound, and mi xtures thereof; and (ii) an

or gani ¢ conpound sel ected froma bicyclic nonoterpene,
substituted bicyclic nonoterpene, adamantane,

Ipadpithemaspeat benpitesemnidventiot yregdesharreethpd Vit borhbigstion of a fuel

BB a7 o B SR Sl o, SrRFREPIUN 4 B8 Eomposiion
campasing:" neans a straight chain o,r branched al cohol

cantat ni 5 o) )

O & hEl P oPRAY SERclec i oo P T f n O o THefhafiSpe oqpound. o
calkinmptampfund, 3 aériwh cempowntcareldnixiureshiblerdof terti ary

.ku . " i . . .
O R SohB8n el A H LBV bePGiort, Subfudgo bioyole
manatergehenaddmaniaed, aremiignel @sixonateaandbminures theresffearabl y

(hisgﬁuél 2 W %preferably less than 1 wt%

preferably less than 0.5 wt % preferably | ess than
combustingdhe pareé suctbihpt cargiustibaaffitic0sy oftthefushisdmpravetly

less than 0.01 wt % C 1 to C5 al cohol conpounds. In a

further aspect, the present invention provides an
Ira@ dirhiev espantBespresent ifventien prowides formombiuatipn ¢fig fual composition in
0 s el r . .
o R bl AL eSO o
(Bompoaialdcorapringi seleated frohepedion eamapqund) aamangagese compound, a
i e pene,
o Lo B Sl e,
(iprapypreanic campound selgpigdnrom ua dicyclie megibierngneh suhstituted bicyclic
. A i ; . of
S aem g I Tere ARoorRic HRE i licVech! 48
@#) edvrdiand s meant that the conposition conprises |ess
" 9 t 0 ferably
cpRELSHR 6 setip BYEN BBl eqsomy e Melle o
preferably less than 0.5 wt % preferably |ess than
0 . . 0 .
7St S B bR Rifah BRfces Prbhhedor RSBy § parculate
fifierelogated iimpaneXnGHsHeysiara e aapomallition ysieanirssheli ghichggomprises
cBnthlg EQBPﬁ-'bﬁéégﬁ partibdia®sTBieRbnCRANRE ﬁ%ﬁiticﬁﬂ%lt@ G§t8d fitho®Bmbustion
an 1ron conpound, a manganese compound, a cal crum
PEsstislsAI 0B Tug! emPasonPpWIRAY: and m xtures thereof; and
(i§ ol heBM BMPBIME SEBERAURMN A IRt ESpEIR 2 PinGHGAHdse compound, a
honot er pene, substituted bicyclic
calcium compound, a cerium compound and mixtures thereof;




10

15

20

25

30

nonot er pene, adamant ane, propyl ene carbonate and

m xtures thereof; with the proviso that the
w@eowposilbi on i s substantially free hydrogen pePORIEP806/002243

By the term"substantially free of hydrogen peroxide"

is neant that the conp03|t|on conprises less than 10

wt 96 preferably Iess than 5 %ﬁ % preferably | ess

% refer ess refer S

() ooially FraPPosidigisy 4380 BRIE PhagloRie, Siftivled bicyolc
mphetereab) addmrteh pmp@le@é catbotateEmeinaikmbds/theess anan

Q &ﬁ¥[ % of hydrogen peroxide. In a preferred aspect,

(W%% fﬁ compound (i) is bis-cyclopentadienyl iron
canisuistihg thar fgelndoenpositipo imithe (compustioncymteinor . Pref erabl y

the additive conposition further conprises a

solvent.It is convenient for the additive conposition
Irta)pltwermdjcm;bea’s tre raetfalitoropowoid (i) hebiacyclopentaztignyhieott and the organic
. d?nﬁs hs preferable for such solutions to
%Q?ﬁ%ﬂ ﬁ?@ﬁ ‘oncentration of the active conponent s

in the solvent. Ideal solvents are those in which al

th qptlve i ngredi ents dissolve equally well and which
—$%§H§%fs€@¥%40n whi ch is stable over prol onged storage

peri ods, and al so under cold conditions. Preferably

g U R A S

herein, the term"paraffin conpound” includes both

PRG b e SORbI B BEANE D LaEl FoR £ATREHATRs uFfisbe.
fanche in co oun sTare nown as

i so-paraffins. Preferably the addltive conposition for

t

PR TR 258r RS 3 SB35 HEAR g domoression
ignjtion ehginbddiestl @hginp).ef erably | ess than 15, 000 ppm

preferably | ess than 6,000 ppm Preferably the

additive conposition for a fuel conprises the netal
Ircgmmeami:t othe comboigtiels systgmiis aarengineu nbreferdbly dheengine is a spark
ldﬂﬁ8¥ g Fron13 ppmto 30,000 ppm of the netal;

prete B y from15 ppmto 15, 000 ppm preferably from

60 ppmto 6,000 ppm Preferably the additive
gggnposition for a fuel conprises |ess than 90,000 ppm

the nmetal conpound (i); preferably I ess than 45, 000
ppm preferably |l ess than 18,000 ppm Preferably the

f 10
hﬁgﬂg%by%ﬁﬁgpn1op%gﬁﬂ“Rg%nﬁjégﬁ%S%%gB% §esprg?g}ab|$pm
(i momed copwotind 48le0®d R arpiren encatpioynd r @ MABENPEEncPEPound, a
o OnRRIha S L RIR B0 Q@%&tu)l@s nﬁers%@%nhl on for a
rises at |eas e organic
lﬁcﬁrrp@tgmlq compoynde seleelisf yire a @zmhcsor@npﬁ@merpr @uba%ta\uiey bicyclic
nﬂ)’ho# Tt réd&ﬁ%t@ﬁ@pr@iﬁaﬁé&%rc%%dﬁa@ arh Lb%s 91%% east

pre east m pre

fcs@ecwmgm@m contettandisish cantenb@fﬁn @@am}@f ppnmbpsw\eavatﬂnyfor fuel.

at |east 100,000 ppm Preferably the additive

conposition for a fuel conprises from 100 ppmto

Ivadutien aspastothet presentdavangor orpisiasce pse pf ap edfitvalspypposition as
r

e g e g S e B oo T L b S eqmbuston

sytiemtforsoelnoo ppmto about 130, 000 ppm preferably from

about 80,000 ppmto about 120,000 ppm The fue

addi tives according to the invention nmay be added as

part of a package to the fuel prior to conbustion.

This may be done at any stage in the fuel supply chain

(for exanple, at the refinery or distribution

termnal) or may be added via a dosing device

associated with the conbustion system for exanples,

on-board the vehicle. If a dosing
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device is used it nmay dose the additives either to the
fuel or even separately direct into the conbustion

wae b@moerioor i nlet system The fuel additives nRgT/B2006/002243

added to the fuel in the conbustion systens' fuel tank
by the user, a so-called '"aftermarket' treatnent.
Preferabl y the addi tive corrpo%‘i ti on i s a soI uti on The

| q%nﬁve conp it onth for add o | 1% herei
’éﬂ Y rﬁs{?%c §h‘%re??é’ HHSB%O“aFBm‘é\'H?/S Qt”é@é’ aﬁ“?rﬁé’“?ﬁ?éi on as herein
defimgal fior edthucing BobbEontent @atdiasls comteniodf dnhexhbiustlof aldvenbiugtidn system
fa diltives of the invention may be dosed to the fuel at
HAriY®'st age in the fuel supply chain. Preferably, each
additive is added to the fuel close to the engine or

co ystem w.thin the fuel storage systemfor

1§ Rt B e Bt i) fvkdeSie e of i nary.
Idleshfeltdoutdnmuhersﬁldwéd fromaéin dioy @infyiundf ag@angaricbe compound, a

chain, incl udi ft [ ey ket .use. The
cxfifim FefBBonty" B 8ot B pa e obfIER RO nery or
(i)t ar fwgahustconiputxmd)rsebefem fnarh. a\Mt%fcl&; n’mmmreesne tshubstltuted bicyclic
modd'et ve cg nbi nat i onﬂj@a i nt ende addﬁ{?
PG REFMTNEP R RRYE ‘Eﬁﬁ%"”\??ﬁ’}%mé}‘r‘”@% 5T used
fov ilnbrdvingsthe bombuston@fiiendg ofa fieh- vi scous sol uti on,
suitable for use in a dispenser bottle or syringe
pack. The solvents to be used should be readily fuel
hs al fulther aﬁpéct;dm)alteisbhtenvémioh Lpdrbvmgeswh ube o€ apexiditive composition as
N range, and prefer l. have flash
rgEm b e ek me 2He PRy Mpsedge 11 one
aspect, the additive conposition for a fuel is an
centrate,conm SItIO Fuel I.n one aspect .
ST BRI B FORREH boPiles &itEe ot ABR LTI as herein
dgfisal foninprdvieg éle, cormﬂ:rustlm éffieiencynefatfuely oi |, m ddl e
distillate oil, .heavy fuel oil and including such
fuel s contai ning renewabl e or bio-derived conponents
Iraadurﬁmmemq the prasdntineertioe provideg.a dmemfdi esel . I'n
refe i s ,sel from
GROPHE CHREEhy R Biah on itmcyar B RibdHhest Wrmpouna, 2
cdlcuml bd)rapcwrmil b carig leoampypuriidiatd mixtures trenexifferd aspect ,

@r 55 %rrﬁé)rla%’ Ic%l?\%oﬁ seieg’gﬁ%:*r@]ﬁtsfﬁ{fcﬁe oﬂ%?&hedﬁégag bfftuted bicyclic

nﬁcu@Iterpeme hdamaetaaemopylenm@arbwm asd gagaes teeredn one
I S % e I gni tion engines
f@@ﬁp r}&g%f&%ﬁn%é éfgaréérﬁb% ﬁrpg\fslfe "is a fuel for a
hi gh conpression spontaneous ignition engine.
r .
Ilgiaggﬁré%g%%efsg\?\peg Hfégﬁhtfmgén‘%%ﬁlpr%vn%bes ? tu‘rég l%(lf) ﬁﬁ%qdﬁ%e composition as
herais defineldriorinmprovimg the e econdmey dfiteetornisustian syﬁierhuel or
bunker fuel. In another aspect, the fuel is heating
oil, for exanple, kerosene. Preferably a |light heating
ol furtierefspeetbthe, presant linvghtiorpravidag adise df 1 fdELconisition as herein
| Part i In
oot Eheilby 1P| G o bR IIERH T ot e o1
In a further aspect, the fuel is a heavy fuel oil. In
rogarfon mxture,
I@rgg 'ﬂ%g?é&‘%%? pPJ%%H{'ns%}t'g@g?%on M X uér%e Fuel
&@Tmaltttmpdanéfwmw frpmealﬂ likoin canpoidt aomaogansse sesnpound, a

AlcidrfasthpSunt, BRELGH bRpolFd 8hd MBERAY Brédr) and
(i) an organic compound selected from a bicyclic monoterpene, substituted bicyclic
monoterpene, adamantane, propylene carbonate and mixtures thereof;



10

15

20

25

30

35

Preferably the fuel conposition conprises 9 ppm or
| ess of the netal conpound (i); preferably 8 ppm or

wo e@3/00f19t he metal conpound (i). Preferably theCT/iB006/002243

conposition conprises the nmetal conpound (i) in from
about 0.1 ppmto about 9 ppm Preferably the fuel
conposition conprises the net3| corrpound (i) in from

abput 0.5 mtoa le he
GheteoS o B8 FeerPiRr lrdhep s o BRuERe B erghon requency of
pariculatedfiier logated imam erdﬁausﬂéysmem ehé combpstiovisgeteth. 03 ppm

of the netal (iron). Thus, if the fuel conposition

conprises a netal conpound (i) in an anount sufficient

It a fpntrmriad;eeet (i 0 ppaerufm\tdmeonmptca/lidesia uwuf dn ke ditive semposition as
heyli (Efg%ﬁ va ept arm Al teo t| thm of erF‘ /ogre Tired regeneration
BAeUY dRTP\fOr $RET 937819 108 Aedleration "W BRy AILE Snd/RE SR reg
frequagray ofl a (Pajticulatefilten toated is ah ekicalsh sydtem f acomhdustion system.

| east 0.03 ppmof the netal. Preferably the fuel

conposition conprises the nmetal conpound (i) in an
Iraa”tﬁwthertaepqmtpmiednesfénVMVppﬁnnmroi/iesssamfsetdﬁe foeltaimposition as herein

ef fuel si.tiqn conprises. the t al .

RlReb i o erporns e R JPRaEs 5av b e B mgeneraton
freﬂueriw ofra tpalticultesfiler &dohiedtih an exedust sygieraiof B @ombustion system.
conprises the netal conpound (i) in an anount

sufficient to provide fromO0.03 ppmto 2.70 ppm of the

Soet ednterfer ef er ably the fuel conposition conprises the

metal conpound (i) in an anobunt sufficient to provide
fromO0.15 ppmto 2.40 ppmof the netal. Preferably the
Thadacbanaplo soot rembzp ipa igeeliati@ mpeamuoe fdrevsluefing the completeness of

: (L b
cgﬁggglogbﬁé’g%g% ﬁﬂrﬁ J&ét?c?legrgs%ﬁ';gro Af%/ésgtﬁe ?gﬁﬁ t?\{ Bér?’ gl2s that have been
depogitedi on @n filkermp i heeBadtardodaasd)otlmppbnrois pére arthamniequired testing
n Pr.ef he fuel .c

pgog:'ﬁggl?rlé ﬂ)r uﬁémgr{hgn%r%g%%lgh (ﬁu Iltﬂfiof cﬁﬂ%ﬁﬁ{g‘ﬁ% g@ocotunqles such as
Sp{ltnerdamdabout 70 ppm preferably fromabout 10 ppmto

about 60 ppm preferably from about 20 ppmto about 50

ppm In a further aspect, the fuel conpositionis
ApweN idgéned pmgiuht of ngdiwitedaﬂlaﬁ gay ds sudmenthreugh a white filter, leaving

n I f

b%f?ﬂ‘ﬁoasﬂ%{:(ﬁgurgé s'bgg i %82@ ur, 8Prnee gedog(rl;sn 8@@%5%9 \M’PH a calibrated gray
sgajﬁp'ggcprtlmg)fromoO f(wbale)ﬁg 9 (hdankl: ThOnurobdr: i$ Bs86ssed electronically by

' . r .l .
B Heehiimhcb of Yhilidydn 880 on S L E5BR sker R deckiouring o
thensample fitigrds atirs&tpfé@d to théy erefsaed;e ofdiaaksshoobn i s
substantially free of methanol. In a further aspect,
the fuel conposition is substantially free of C1 to
RoFetgblyo g fuehcempasitidneprovidesea 0,5 tadactiarein tbe Maskanaciygoot number
cbﬁgﬁ%s\klﬂpﬁwb%éo}‘naiarcﬁ% {nﬁﬁ&éﬂﬁ%ewé@ \AﬁthftH%];L%?%ggﬁ.plsl%?erably, the

o0sition ['s subst Ant fre

iy pompd%tlom‘n@vndeam(h@raﬁUcmchemtﬂe,e Rachaurit saot nambgr; praferably a 1.0

c | 9
r%%ur%?)% ﬁ}ff%ﬁbbw%é}g?% e¢%6 @r‘e‘fé??bl&%i@ nlig%igi‘!tﬁ)n in the Bacharach
sppt) nurabasi prefeyaly gehd aedustign in iherB@hdrach soot @tanber, preferably als8
r&MBHWﬂ(&! E)acﬁa?a Q&?tq{umb%‘?pk é?éﬂ)l?ncl %e.%%ué%n in the Bacharach
system may be use I'n man Fer en appl i
sqplgaimbar gompeareglspicthe Hanbaraplpswamrr@ﬁr abmvedswm theduel alone.
fuel. In another aspect, the application area is

marine fuels. In another aspect, the application area
Rreferabiyt, ithe) figsl | composition provides a Bacharach soot number of less than 1.0;

preferably, less than 0.9; preferably, less than 0.8; preferably, less than 0.7; preferably,



In anot her aspect, the application area is mddle

distillate oil. In another aspect, the application
wae@a/oda9heavy fuel oil In another aspect, thePCT/IB2006/002243

application area is the regeneration of diesel

particulate filters. In another aspect, the

application area is the reduc®i on of soot content and

ent . of, an_exhau of a conbustion system 1In
'eé‘ﬁt(t}? (?é LRG0y, tk?'?é)% ﬁSCati on area is the
I mprovenent of conbustl on efficiency of a conmbustion

P e B SR ROE by 28 GRS

syst em Hydr ocar bon mxture In one aspect, the present

[ venti on provides a hydrocarbon m xture which
AE‘&S@QS%%IittIe soot on conbustion with at least 0.1
ppm f errocene and at | east 1 ppm canphor added In

holkepB S Tup sORBRARn R AERntn sflobaRgEh of YE M % or tess.
Phafeimblyatheciosl csmmmsasn @mquieerw agh quingsnt 0,000 M/taa al @gs; 0.008 wt

0 Qr ter nes a
ERERST Dbt 578! R0 51 fr b p 503 A 3P BSS: C.0%t o4 o less:
OnO@Bmt(% er lesst.0. Mt Yoas ldsiss0.08hwbeés eadbseved wWith a
hydr ocarbon m xture with 7 ppmferrocene and 40 ppm
canphor. In order to generate as little ash as
Apb ssintbhtemaybé mpasanetl astording to the stambizsd mesthosl DIN EN 6245.
m nimse the anmount of ferrocene provided this does
not adversely alter the soot reducing effect of the
The ptasest inYenpios wdll navwd bé desaibed én uathereddtaibinithe fdlbeingfeaamples.
does not exceed 9 ppm but is preferably 8 ppm or
| ess. The concentration of canphor should al so not
Exampies 70 ppm and is preferably a maxi num of 60 ppm
in particular a maxi numof 50 ppm Preferably the
majority of the hydrocarbons contained in the
Fhy theddals b2tnlitnesxhaatiog @il evasetixed witm(xi%ﬁﬁre.aecf trisdoaielitive in each case.
D‘ifFe(?ertW?&g&a\R/Qr%r\eg@gﬁt He& s&ﬁ[]n@ 3 c fPltaEerm n_oil-fired hot
nat ura r renewable er al's, or ex nqp?l
wiatgy boderdfittsidl witheyeilplv flaemeeburn%rww:td mtalyllshwvh%‘hﬂrehe recipes had a
S S
AT AN T o £y PR The Pl SREKE ot hirhnd iy p°acaivve-
free deplingaoibwaarset tmepmaxmatedmﬁmyemleno@ thi barokr to Wberam:leasurable
sﬁ%k@qgtﬂr%c%l SThér{' tﬂ@%do‘ftl%% we}galtekfeg Qénlbi tm%.tt;hrner in order to
articular 1 ow Vi'scosi preci se specirtication
messr@dhe @pldldmeﬁecpts Thei e@obl ownberrwa}s Negsunad dydevacTiien (extraction

s&&f&h iy mamﬁregrﬁaset B Q%eﬁr‘?&f‘%ﬁ‘ﬁ% teqja%g{gﬂfrh{ler%@ﬁrmer pad.

eat 1 n especi aI I'n so
Thistfiltar pag wﬂlt the s@ggd aptmdlm btgcqropausmsaf@zrahe Pegasurement. The soot
nFBL! A\Rrald \ﬁalué"@aatﬂgglﬂ}] l(ﬁn@@ BM@ méssuldifierigm™®
suggests, rovi eat pur pose they are
burnt using special burners and W|th the addi ti on of
Tekfe u?ﬁeerﬁidvant ages of the presentinvention becone
ul

part rly clear in such applications, as the
Strreb beatingaiien cat i on RehoduceBrenegs vi sMofel snolBe, artT/14021kW,

| ess neasurabl e soot. Ad Mt skuRPIREt of the

invention is an additive concentrate for manufacture

Hept eutpyidr ocar bon ni Petigle2dkWh additive as descri bed

el |0 nuber ed RARACT ABfinhds . WhidioR, COAAN! Of2as i,
0.1-25 ppmferrocene or, inre |ont0|ro

equi val ent vol une offeanef Manufacture 1996

Jet Danfoss Typ H, 0.50 US gallons per hour (1.87 kg/h), 60°H
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organi c iron conmponent which can dissolve in

hydr ocar bon,

cl ear.

along wwth 1 to 80 ppm canphor.
wa@odwanoAages of such an additive concentrate arPCTIB2&6/002243
Wth the help of the concentrate,

The

m xtures to which no additive has been added can be

transforned into hydrocarbon

hydr ocar bon

i xtures accor di ng to the

ondi ng quantity of the

Jasnventiqgn, b ddi ng.a, cor r.es

o‘ﬁg’@fﬁ'{‘g%’f 8”@1%?@&”&%&%?"8 mONTXt ure and preferably
Smokiertgstet so t hat i tBrigen Bomobgdiestieus. It woul d al so be
possi bl e to add correspondi ng anounts of ferrocene and
canphor separately to the m xture. However, it would
Foothednibly obe coteinss witly heatingnsilcontaiting edditiveelied 0oa carftainer without

c e a he. hydrocarbon m xture ut al so .

HHEEBPRERbS ALl R e Srey R RER TR il a8t o single-
lioe mpaiee mihécht abviates aetotrhefr oil Thiheedamtainers ansl thergidrerheating by the
bTRS gMBtoner-friendly to offer an additive which
al el yrcontains ferrocene and canphor in the correct
relation to one another. Preferably the relation by

[ e t anph oSl i_N.L RARY
188 hahe? koh*SdfiBrtee' QOB fiu’s dip y08 B kbR over 2
threec@yt vaivecmamatiiadely tim &rohituefl therbyrrfenr Béawuse ofrpiel these-way valve and

I . addi t j.ves a - [ "
i STERE LB R iR P SicoBp e HERSENERE, Sused by acaitve
residlicsi indbe ipipelioel eanoaracosi. dinei nebpdiitivesept maasurements were pulled
* hibit | nhi bif Or S, - oxi d vent '
AP e, Behar 00 biinb it o Blao i iy QIR nspecton anc
nzesisheesend vith arsvahnymberdestelevicgent s. Ratio I n one
aspect, preferably the ratio of netal conpound (i)
(nmeasured in ppm to organic conpound (ii) (neasured
Implepyenjatios from 9:1 to 1:700. Preferably the ratio of

t il [ 0 i) dS . fr "

B ool SRTRBHN bt ol RO, GOGFRPU ploeratiie bt agaitve-troe
heaiing ail. A sraoke gpot puesber eftdppraxiroately: Bwas sat by, throtding the air feed to
tﬁéjﬁﬂirﬂsf. aspect, preferably the ratio of netal provided

by the netal conmpound (i) (neasured in ppm to organic
compound (ii) (measured in ppn) is from27:10 to

. . P . At i
e B hon S BLERAINS piFatifeld Brs TR, g4 rifg sk Bhot number
W@s10easyred. 1000; preferably from 3: 10 to 3:100;

preferably from3:20 to 3:80; preferably from3:30 to
3:70. Methods In a further aspect the present
Resviésit i on provides a method for conbustion of a fuel

EXERBIEINS T OTT T A S T OT S Y e GP B ﬁénngedL{cti?n in
providing a fuel conposition ¢onprising: PI a neta
conpound sel ecl kefrdoepen(rpm) r on (Rmpound, a nengashesash Soot No.

T b‘é*’éﬂé/e T crum L,u/upuund, a Ceriugrconpo rct d”dO.SO

m xtures thereof; (ii) an organi c conpound se] ected
Qoomaeatiye®&xA i c nonot ér pene, substituiled bicyclic 0.36

KA

fom i o~
MmouTtut ) JCiic, audrman't au'c,

m xt ur es therepf;

bl ana ~or b ot o el
PTOpPYT CTIT b%“l ouTiat © o ariu
an

and (iii) alfuel; d conbusting toh7e6

sanme s2ich that| conbustd on effifci ency 40f the fuel is0.80
Hpr-ovead—Ha—arFurther—aspeetthe—present—nventien
4 65 | T . 0.90
provi des for clonbusti on of a fuel conposition/in a
conbus#i on system comprising|providigog a fue| 1.00
ceomacitli an.co riclinea:
\IU"PU\J LS A N AY A v I’JI L= LI 40 2'21
6 7 20 0.80

Table 1
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(i) a netal
manganese conp

ound,

conpound sel ected froman iron conmpound,
a cal ci um conpound,
W@ eovpoemel and m xtures thereof;

a cer
(ii) an organi

a
ium
PCT/IB2006/002243

conmpound sel ected from a bicyclic nonoterpene,

substituted bicyclic nonoterpene,

propyl ene carb
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(ii) an organic conpound selected froma bicyclic
nonot er pene, substituted bicyclic nonoterpene,

wadamaetiane, propyl ene carbonate and m xtures POEIE0606/002243

for inmproving the conbustion efficiency of a fuel. In
a further aspect, the present_ invention provides a use
of an additive conposition as®herein defi ned for

rfBernspotts 58 T R Sh B eseerbiy ENGY affouf intoref pigorepns.

tlte‘sealuhtmkectpamgmphs cbly @mplrner ] meahifa gmdpfaﬁrcompspumde cansisting of
ust ion eff

e ERE T, BPadkinetionDiiePuRSy Gkt sometenf or pjengene, or

anaibgl atdemydesdos e henbitpdrionkeatones, orfoc oeyamipld, phenzione. 1,7,7-

! d I d, '
BRI e ERPERENE (1) an or gani c

compound sel ect ed froma bicyclic nonoterpene,

@?22}@@?@5 ’é‘g(gﬂ‘a?ﬁ.l %Eugg) lqtﬁlgiﬁggs aasq8rproduce a low level of
sootpMmaithi atgletsic0 fluppm devoceng of an expivalest ivolunsy 8t esfationnto iron of

SO At TR Bbun A OB OB BB D U S

inpr ovi ng the fuel econony of a conmbustion system

S gy AL AU b AR e

andmerdtmémoelmnmplw a conbustion system In a further
aspect, the present invention provides a use of: (i) a
nmet al conmpound sel ected froman iron conpound, a
(Iang dtemixture mpcardidg t@onabtihe previoysowntered paragnaphs, characterised
ound d. t_her eqf i G . -
g O E e pAPE R B, IR BB Srinerar origin
substituted bicyclic nonoterpene, adamant ane,
rop
_Lgec ﬁg‘“ﬁdﬁgﬁg%ﬁghg ﬁ‘gpg B?tﬁg#ﬂe%ergﬁu%fbgetf pg%rggraphs characterised
in teguthe &t m@@m&é& atcrtmhe qﬁlrrqulerdwlllaté a particul ate
fi Iter located in an exhaust system of a conbustion
stem In a further aspect, the present invention
(ﬁ ov H§ewixture secasfling o ad@lotﬂwe@rquwmhemd rewagrapks, characterised
n [ e 0 e at.Lu.e
lrﬂ%ﬁtoﬁgrg@{“nﬁ Féfg%eﬂr%%}lé |oh r;g%ﬁ%%ryﬁllo Z@x?rra fiffitCheating oil).
particulate filter |l ocated in an exhaust system of a
(@O MDUFLHOD c%\‘réérgFQte | %éﬁqﬁéﬁ? 8!5 %ﬁCF—IC GuR %8ﬁi.mning additive
I'nvent1 on provi nposi tion
aprarding taetuntheded perageantebi wghtmeomtegbn‘éﬂdt—iﬁmpm ferrocene or in
Y,
ATREGAH 5y S0 bt RS 58 oS0 EAOURIR Bl o v
ae@ﬂ@wsﬁ@ BRAMPASTPEAT. Soot content The Bachar ach soot
nunber is a qualitative neasure for evaluating the
conpl et eness of conbustion, based on the optical
(Abs oAgditive comceniraientasordinghto mymhesed patagraphh(@), dhatasterised in that
88 ﬁogf%fﬂhE feBcéheftb! gtaﬁ@hor .Q%«%%%g%h soot number
I's par he require sting procedure for judging
the conbustion quality of oil burners in countries
uch B EA@hlraRhecbidi b R
83) Kt ela@NF fce g;asdellcs I Brég%‘dsi%%aﬁ%hsgé) or, (t7é characterised
in té‘at/imtjsrmmfn@lt&neju ngalalyoﬁlm@at%p@t iso-pheafiins| @Brcoasrltalmetbas solvent.
spot is conpared with a calibrated gray scal e reaching
fromO (white) to 9 (black). This nunber is assessed
(D1 ectse i @aladditiyy cepenivategcediding &9 nembaiederasagrapis (8)do (8) for

mah@faktupd 81énh AE rhitfird EGRSHING dabifile addirdify BERLRBELE Bagraph (1).
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the sample filter is attributed to the presence of
bl ack shoot. Preferably, the fuel conposition provides

w@2@7/50Tieducti on in the Bacharach soot nunber PONE26H02243

wi th the Bacharach soot nunber observed with the fuel
alone. Preferably, the fuel conposition provides a 0.8
reduction in the Bacharach s3bt nunber: preferably a
1.0 reduction in the Bacharach soot nurrber; preferably
a 1.2 reduction in the Bacharach soot nunber:

(1@'} ef Elﬁ@h' hyd&)cér&)nfrﬁﬂtt% I(IQO rialﬁtutd')e)uﬁﬂﬁ@étb asho @mﬂuce a low level of
reducti on, i

SGoth T AHEFSt (o AP JBTSPoR° 10 EULFIPBh P HTEHE Teiian to fon of

amBEAbREAICS o doripdand Csalbi &l HE tdudebe aBaghwitiach lsestt 10 ppm
nunber observed with the fuel alone. Preferably, the
CdMeMOconposi ti on provi des a Bacharach soot nunber of

| ess than 1.0; preferably, less than 0.9; preferably,

| ess than 0.8; preferably, |less than 0.7;

preferably,less than 0.6; preferably, |less than 0.5.

All npmeatmseﬁientlét’fw $Dahe Caﬂdventspécﬁfloﬁ&@rsLHredhéminA&Wporated by

t est th 6. Ash t f bly, t f
SRR, Vs anadfaienS ind arain: o FogkSg it shelfiods Bia system of
tHegiRgentibh &fi IEb@bbyarehthtoe thows smremmet amWitpdgLﬁ\dedeﬁlnglﬁoaSMG scope
a7 50 2o B iRl SArgLBh e vantBh PPacEen §egefin sgngection wit
sheii; prefedidd @mbMImEnﬂseESshomd%Bumer%M that dse iveffiéh ab claimed

SHABL P Bl Dol o liites e SRR sP e S BTRERMITRY Exingssd, various

m'dBHEICBﬁIl(ﬂS&ﬁtthe d?smmbe@ modieb IformaWybg ot g inberdioh rwHichr dreegbvious to
etail in e t he
P Lot 3o PRmsdy Relsiens TOF ARG e P Wy scope of the
fdllowmgladihst ri al additive in each case. D fferent

reci pes were tested. The task during the conbustion
trials using an oil-fired hot water boiler fitted with
yel l ow fl ame burners was to establish whether the

reci pes had a soot-reducing effect. For this purpose,
the initial snoke spot nunmber with the additivefree
heating oil was set to approximately 4 by altering the
burner to where neasurabl e snoke is produced. Then,
the additives were tested using this burner in order
to neasure the additive effect. The soot nunber was
nmeasur ed by evacuation (extraction suction with a
manual snoke tester of a defined partial gas vol une
through a filter pad. This filter pad will be judged
optically (by conparison) after the neasurenent. The
soot nunber average value is a result of 10 individua
measur enents. Test equi pnent Steel heating boiler Ruhr
Brenner, Mdel B 4T/14021kW Year of Manufacture 1996
Heat output Set at 20 kWG | burner Ruhr Brenner,

Model RH-4, 12-45 kW Year of Manufacture 1996 Jet
Danfoss Typ H, 0.50 US gallons per hour ( 1.87 kg/h),
60Q0HOH i s the index angl e/spraying index, hollow cone.
Snoke tester Brigon Snoke Tester For the trial, one
container wwth heating oil containing additive and one
contai ner without additive were placed next to the
steel heating boiler. The burner punp was set to

singl eline
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node, which obviates return of oil to the containers
and therefore heating by the burner punp. The change

wo eapmoeddi ti ve-free oil to oil with additi ve wWacT/IB2006/002243

achi eved by switching over a three-way val ve

i medi ately in front of the burner. Because of the

t hree-way val ve and the si ngl3é-l ine circuit is it

ensured that incorrect mamts caused by additive
residues in the pipeline c ccur. The respective

soot measurenents were pulled through a Bacharach soot

p ns_of visual inspection and
1%@8@@‘?&% rﬁé\n t?%go'g%g qm%rés’lm% est devi ce.

(i) mpimetet roatpoand Belecteredmhart ireat@mpooht ea mamgdmesel@b‘mpound, a

: [ r addit iy e heating
cHBRPASREAL L3 ABTRENT M PR s set by
(it) herotordanitg compouand séleetédt foorn hee bimyclive mondteepehe; asubstitutetl bicyclic
I ly 0. 75 hour n n the
g A R T o L
Wh@lmﬂtel additivei @mpositior sotripdsexdi leaste! 00 pgm Bf thEnorganic compound
(i errocene/ 40 ppm canphor yields the best results,
r%'amaly a reduction of the snoke spot nunber nore than
2 points on the scale, fromsnoke spot nunber 4 to

2SR P gt h939 DA ARGy, omores o

spleefilired to obtain a conparabl e reduction in the snoke

spot nunber in the absence of any canphor. However,

the formati on of ash caused by using 15 to 20 ppm of

3¢ évr addilive eprupekitinn fgppa duel metcedgingOtat claims )i wiierein the solvent is
S

SO e P T BOMEEITL p PR L our® A B pept

with ferrocene. The results are shown in table 2

4b¢\h°éf¥idltﬁr\éaémﬁﬁos>'\ﬂ% M%atuefgﬂ?&ylﬂg %gﬁf'bﬁ%%? e ;pﬁgcedmg claims,

Reduction 1n (1 achar
wheigin tie apditive repomesition 0coBnPisep ythe nveiahchowatied ()36 an amount

VSRS @W] o) 9 Ferrocene /
Smgbﬁggb?r nyl ace?a@ég 8@errocene / 0.5

adamat ane 0. 60 ppm Table 2 These results indicated

51 hﬁtacﬁiltfv@n&ﬁnﬁg&tBB%F"aCfu%Pgeéﬁ%8|q t()'ér)y oMl trt?e,e precedlng claims,

fective. ng t same measur procedu
Wf\?rem thméd@ae rs@r@aosﬂmn eppRTiges i‘rfome*rQ@mpnnrta:t &0, QQﬂnmmnﬂthe organic
C&m%ouNJ_R_canphor The results are shown in table 3
abl e 3Further aspects of the invention are
described in the follow ng nunbered paragraphs. In

6. A fuel composition comprising an additive composition according to any one of the
preceding claims and a fuel.

7. A fuel composition according to claim 6, wherein the ratio of additive composition to
fuel is from 1: 100 to 1:10,000.

8. A fuel composition comprising:

(i) a metal compound selected from an iron compound, a manganese compound, a
calcium compound, a cerium compound and mixtures thereof:

(ii) an organic compound selected from a bicyclic monoterpene, substituted bicyclic
monoterpene, adamantane, propylene carbonate and mixtures thereof; and
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t hese nunbered paragraphs by canphor is neant a group

of conpounds consisting of double-ring-form
woreovaeripeni ¢ hydr ocar bons such as canphene orPCT/1B2006/002243

phenzene, or anal og al dehydes or nonoterpeni c ketones,

for exanpl e phenzione. 1,7, 7-

trinmethyl bi cycl o[ 2. 2. 1]heptaﬁ22 one is preferred. (1)

oo BB e st NS4 28 Bl o anc
hdawyrfasl@ile or an equi val ent vol LIFTE inrelation to iron
of another organic iron conpound soluble in HC added,

along with 10 ppm canphor (2) HC m xture according to
9.pAr mgthadhfot Tpmbustionaofc anfue toropositiamuimd a 7ecquphrastien rsystemewith an

ofiRtsE PO Rs ool e R pat st PG oy ot er e
(i) a mbtat compotH selectedﬁmdanalrom easipoundtd ynaiganese compound, a

%ég'goﬁﬁ{ﬁ%gﬁd o céﬁu cﬁ'{‘upo(?fnd%'nﬂ m&t@esﬁﬁe;@oﬁt ure

one o revi ous nunpered paragraphs,
(iig Fear exgieeici s@opoumdt seected éroHCanbbcmeucempaotarmnad eulpgtituted bicyclic

t'ghgtg ng' g&énl\etn%r{geé Ipegyl/lehlgcm%hg{eeanﬁcrﬁ%uq%m&e%f %rr\ﬁ of

r evi ous paragra haracterised i
(iit)leeftiel; Bed HC m xture is heat| ng oil, in particular HEL
cérﬁ%ﬁe{tlﬂ% ltl#%%mgr]glﬂztg'ftﬂgt s%’gl@ontérﬁ)an@‘%gg:c] Htgﬂfﬁgﬁeg%g{atﬁ%ﬁg reduced.

according to nunbered paragraph (1), with a content of
-2 - | at.i i - ,
18, AR bERRIRIA BinbR 6 Ak b8 48 BgBton comeriss e
metdl gbingodnd (H®) aamchout susfidnt pppovidesh past .03 ppaidif the/metal.
concentrate according to nunbered paragraph (6),
characterised in that the ratio by weight of ferrocene
11.ol eainpérdioniof aay enadf Tiaims $3o 108vherkin thevieelenmrasitiontcemprises
I r :
th%ﬁﬁé’téﬂ%d@?eiugg '@l:)‘ mﬁﬂo@rﬂt Fo@%?fi(@%?rﬂ or (eQ of tlr\e metal.
aromates or iso-paraffins are contained as sol vent
[ tyna " ;
1ﬁ9? eﬁgﬁﬂ%ﬁdg‘ ga?g%'nta Y%a‘ﬁﬁ@%qgf ’lf gff\e%;rﬁu g%‘tgﬂ?e osition comprises
7@1@@1‘1@(&&3@6&1@@&%‘3ﬁgmadkmd(lll)/e according to nunbered
paragraph (1).(10) Liquid hydrocarbon m xture (HC

m xture) burning so as to produce a |ow | evel of soot,

1% tThe dnventiens of @nylongoeh daims Scient?, ahermin éwuiugbsasmrosition comprises
gk Mof f another organic iron
acon%lo r1d S tlﬁhg)%ea%l‘bné%%uggéﬂ along with at |east 10
ppm carrphor publ i cati ons nentioned in the above
18P4biveRtio r 8l 85 i
o T ous rnd é‘ﬁﬁé@;ﬂﬁ@.%ﬁﬁﬂﬁ*ﬁ?’%me Lo fomprises
frﬁ@t&b@éﬂ Qipm 49 8beuh68fPrihef the Qeenicaiempound BB appar ent
to those skilled in the art without departing fromthe
scope and spirit of the invention. Although the
1PnVeaoi-on has been described in connection with
’Fﬁeﬁﬁbfa‘l Q:oﬁfp%ﬁﬁd 58 cRADPEHh BN irSn do%p%ﬂﬁ&" g §nqanese compound, a
understood that the invention as clained s
calpibm %P“Pﬁqvﬂﬂeﬁjcﬁwnﬁg@ﬁp@ﬁ@cﬁfﬂl fﬁ'x@mﬁ)ﬂi?fﬁ@ﬁt&’@d | ndeed,
ity &l Q@nl@gbrﬁt»&fﬁd' Qascef ftdwe éj%ﬁz%llcb%n%ﬁ?e“ne %Dbstltuted bicyclic
carrying out i nvention which are obvious to those
moRplerRane; adarprrang, yorylenesirERosate ansl mixtuseetherrodnded to
o @ecmcﬁrly RelsB6t SRR aRl thd &sH é&rltéawofﬁ Qn SxAaUSE @hélc%b&st.on system
addi'tive conposition for a fuel conprising: (1)
&/ conpound sel ected froman iron conpound, a
manganese conpound, a
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cal ci um conpound, a cerium conpound, and m xtures
thereof; and (ii) an organic conpound selected froma

whe@yobilel nonot er pene, substituted bicyclic  PCT/IB2006/002243

nonot er pene, adamant ane, propyl ene carbonate and
m xtures thereof; wherein the _additive conposition
conprises at |east 100 ppm of 33t he or gani ¢ conpound

ii 0 additi onmposi.tion.for .,a fu accordi n "
165 TheufueforCAE by PR EBSR b Bhuhg ueoi Vs R Sgibbuno @ i
selgdiedifrom g sormpaumds@andaniktueds taereof. di ng to claim 2,
wherein the solvent is selected froman aronatic

compound, a paraffin conpound and m xtures thereof. 4.
1An Eudinyéntionca meimi 16 wherfeor tha ifametoramameds mg itom comyplex selected

8L RSEGEEH 0 M DL B RBRR K Gon bt n

meixtoestthenedff. i ci ent to provide from 3 ppmto 30,000 ppm
of the netal. 5. An additive conposition for a fuel
according to any one of the preceding clains, wherein
18héha igentioneof cmymmd $he prenedingrplainsse svHeremtiMetzp roinpound (i) is bis-
A e%@a%’éﬁgmo%f. the organic conpound (ii). 6. A fuel

omposi ti on conprising an additive conposition
according to any one of the preceding clains and a

u : It acear dj | ai m 6, . .
"onars; meficr 3, SBF O BT HE L b BehE P syestivted i
cy¢lepentadieng ticonl: 1€8l@08l  Sfrom f welbmentyposbiticpalopentadienyl  iron,

b SRG il : e d froman iron

oBRTBIARE AR et e B SEEREHAA, BELRGLGA {1 om an 1o
cerium conpound and mi xtures thereof; (ii) an organic
26 I 0 c . -
OISR by & e thefedhi KBl TR i Snic compouna ) is @
bisyeligy monetesperiso wat substitdtadi Licyelies nidmnetezpdne arldtiedi jrom camphor,

i [ rj f ,

i BhorREISBE A oo UtolibnedlcBE booril i A tgpreg poreor.

9. A nethod for conbustion of a fuel conposition in a

Uk ; : [ . -

AV Pr L STl e BBt LA W BRER, 8!t compgyng (1 is
CeRPund sel ected from an iron conpound, a manganese

conmpound, a cal ci um conpound, a cerium conpound and

m xtures thereof; (ii) an organic conpound sel ected
22+ bhe dnvsinigie |of @ntroefotleimsehdp Hubwhdreinttbe etel cbinpound (i) is bis-

: +<C te and

o B A R i B 7 <GS 2 ST ng ¢ e

same such that soot content and ash content of the
28XTiRberiton of dHE Bfthe Hecelltg dléi%g%hé}@in%e Aati6 &‘Qﬁetglfcompound (i)

claims 6 to 9, Wherein the fuel conpositron conprises
tq preamie campewpdilisdram 9:1ita 1490ampunt sufficient to

provide at |least 0.03 ppmof the netal. 11. The

i nvention of any one of clains 6 to 10, wherein the

2f-uEne Evapiesiafiaoh of Sifpprieseding Rleines twdiereio tpotatid of inetalrprovided by
R AP pdURd i) @B’b%?m%-céﬁmgggﬁeow isl s 69 t{) gﬁf?s‘t al .

12. The invention any cl ains
wherein the fuel conposition conprises 70 ppmor |ess

28T Ahh&d B2 BORPCHBO I (L) as substantially hereinbefore described with
reference to any one of the Examples.

26. A fuel composition as substantially hereinbefore described with reference to any one
of the Examples.



13. The invention of any one of clainms 6 to 12,
wherein the fuel conposition conprises at |east 1 ppm
wo@boozloe7ier gani ¢ conpound (ii). 14. The i nvent i POT/TB20e1002243
one of clainms 6 to 13, wherein the fuel conposition
conprises fromabout 10 ppmto about 60 ppm of the
organi ¢ conpound (ii). 15. U3é of: (i) a netal
compound sel ected froman iron conmpound, a nmanganese
conmpound, a cal ci um conpound, a cerium conpound and
211 XEET &5 shbﬁéﬁ%fll%_rﬂﬂéin&éfbbe ABs@be8aNWwigh GersRsHeBdto any one of the
sel ected froma bicyclic nonoterpene, substituted
Exareplesi ¢ nonot er pene, adanant ane, propyl ene carbonate
and m xtures thereof; for reducing the soot content
and the ash content of an exhaust _of a conbustion
28, A treathed s syastantally ReehRrRdesATkad Wity eTepie 6 any one of the
ERafpIesi ng claims wherein the metal conpound (i) is
selected froman iron conpounds and m xtures thereof.
17. The invention of claim 16 wherein the iron
conpound is an iron conplex selected from
bi s-cycl opent adi enyl iron, substituted
bi s-cycl opentadi enyl iron, iron tallate and m xtures
thereof. 18. The invention of any of the preceding
clains, wherein the netal conpound (i) is
bi scycl opent adi enyl iron. 19. The invention of claim
16 wherein the iron conpound is a substituted
bi scycl opent adi enyl iron sel ected from adamantyl
bi s- cycl opent adi enyl iron,
bi s(di cycl opent adi enyl -iron)di carbonyl e and m xtures
t hereof. 20. The invention of any of the preceding
cl aims, wherein the organic conpound (ii) is a
bi cyclic nonoterpene or substituted bicyclic
nonot er pene sel ected from canphor, canphene, isobonyl
acet ate, dipropyl enegl ycol -i sobornyl ether and
m xtures thereof. 2 1 The invention of any of the
precedi ng clainms, wherein the organic conpound (ii) is
canphor. 22. The invention of any of clainms 1 to 15,
wherein the netal compound (i) is biscycl opentadienyl
iron and the organic conpound (ii) is canphor. 23. The
i nvention of any of the preceding clains, wherein the
ratio of netal compound (i) to organic compound (ii)
is from9:1 to 1:700. 24. The invention of any of the
precedi ng clains, wherein the ratio of netal provided
by the netal conpound (i) to organic conmpound (ii) is
from6:10 to 3:1000. 25. An additive conposition for a
fuel as substantially herei nbefore described with
reference to any one of the Exanples. 26. A fue
conposition as substantially herei nbefore described
with reference to any one of the Exanples.27. Use as
substantially herei nbefore described with reference to
any one of the Exanples. 28. A nethod as substantially
her ei nbefore described with reference to any one of
t he Exanpl es.



