2 9 JUN 2004 1 ESTER- CONTAI NI NG FLUI D COVPCOSI TIONS 5 Field of the Invention
This invention is directed to ester-containing fluid conpositio t hods
of maki ng such conpositions, and nethods of using such conpositri's%ﬂﬂF
specifically this invention is directed to fluid conpositions which
conprise certain ester conpounds, and the fluid conpositions is
characterized by certain 10 performance-|limtations. Back round of the

I nvention Fornul ati ons of hydrocarbon fluids for various uses are
continuously being changed due to a variety of concerns The maj or
concerns warranting 15 ref all'y environnental
or toxicological. ThieT ﬁgteﬁﬂytgkkﬁgﬁJHp@@?K%%nP?f zﬁﬁi begn formul at ed
for a desired end use is often found sone tine after comercialization
t hat a conponent of the f|UId or the entire fluid itself is no |onger
accept abl erididecftthedgvergion r onnent al concerns or due to newy gathered data

that tends to suggest that sone .h drocar &rtggrﬁ:}g{h@m@m 20 may
be toxic or ot h@f”\?\nl%‘@“l}ﬂ%tﬁqs%}egt R ammg?{ﬁgd;tl ohs. "Foi exanpl e,

environmental., g 91@(9?5&?13(9 tlocflgnatnrd' PahbENT g Stciateapdutions. Bone depl etion
usi ng the ret I ger ant led to the use of a new E&ffrlgeran R | 34A
Thi s changgetificallefhis gpemarm 1a|dsgctﬁtét:|) e d comppetiens WA cgePErS £ i ni ng

formul ati ons for use as ant flu WeRaili34a refrigeration
systens. SEer OPBWOéQM%the% %C%npﬁéttlon atr&éélg%g%g 5. now assi gned to

Exxon]dReﬁgﬁ BiahionRsithaye. been required with regard to sol vents for use
th ‘photoresists due to concerns of toxicity in photoresist conpositions
preV|oust contai ning Cel | osol veTM type sol vents. Such conpositions now
tend to use relativel on-t.oxi c ester solvents such as ethyl |actate and
n- but yl acﬁﬂﬁﬁﬁﬂgégéﬁﬁg%ﬂﬁﬁﬂéggoIvents which are also lowin particle
formation. See, phQfule¥aERlfGydrddaBon PRidaror Noious nd@5d 2ontinyossly baPént  No.
3,832,391 discloses the dispersions of transition and other nmnetal halides

in mol ten tlemeahyide traydiarhemCeRs oregRESpHIEEE Y at”ﬂnﬁgg ostannat e

15 reformulations, however, are typically environmental or toxicological. That is, after

a hydrocarbon fluid has been formulated for a desired end use, it is often found
some time after commercialization that a component of the fluid or the entire flud
itself is no longer acceptable due to new environmental concerns or due to newly
gathered data that tends to suggest that some hydrocarbon compound or formulation

20 may be toxic or otherwise unsuitable in certain situations. For example,
environmental concerns of-.contributions to stratospheric ozone depletion using the
refrigerant R-12 led to the use of a new refrigerant R-134A. This change in
refrigerant also led to completely new ester-containing formulations for use as
Jubricant fluids with the new R-134a refri geration systems. See, for example,

75 1.S. Patent No. 5,185,092, now assigned to Exxon.

Reformulations have been required with regard to solvents for use with
photoresists due to concerns of toxicity in photoresist compositions previously
containing Cellosolve ™ type solvents. Such composinons now tend to use
relatively non-toxic ester solvents such as ethy) lactate and n-butyl acetate

30  containing solvents, which are also low in particle formation. See, for example,
U.S. Patent No. 5,405,720.
U.S. Patent No. 3,832,391 discloses the dispersions of transition and other

metal halides in molten tetrahydrocarbylammonium or phosphonium trihalostannate



29 JUN M4 -2 (I1) and trihal ogermanate (11) salts useful as catalysts for

t he hydrogenation, isomerization or carbonylation of olefins arfdd tie100
hydr ogenation of nitriles. 5 U S. Patent No. 3,700,706 relates to a process
of carbonylation of olefinically unsaturated hydrocarbnons by reaction

wi th carbn nonoxide and a hydroxylic conpound in the presence of a

pal | adium salt conplexed with a phosphine |ligand as a catal yst and

cocatal yst or pronoter to yield a mxture of esters or acids with an
increased ratio of normal : iso ester or acid. 10 U. S. Patent No. 4,414, 409
relates to pall adium catal yzed carbonyl ati on of olefinically unsaturated
conpounds GIB anf &rilpel egsemenate f 1 hsae pielulgs sgiahistt hedivdrogenadionpat ent  No.

4,258,206 rel ates. to_a nethod f r at i : - olefins by
S eonor s, wErEnSRiendy SelBEfel Bhe AR PR RRb AR r R OOl &
suppor ted Pd haljideatat floy $1700,766 Y95 102/36desp el tabamsyliworeofpr ocess for the

preparation of carboxylic acids and their related esters an gnhydri des by
the hydr ocelehoxglivpisshiraed Hy&prabnonadyiradien oY thsiarpy MoROXHg 25¢ € 1 eadi | y
appreci at it s not an.e k.t t had-d JGampositions to
nmeet the ﬁ@ﬁjﬁo’a«glrcfcg}nﬁggﬁ%”@ﬂ%rpté%t% er @tﬁ%@gﬁhﬁgaﬂfﬁﬁp&eﬂgﬁi@ed for numerous

end uses. ﬂl’ﬁﬂsﬁhiﬁué ligafid hcaltailyy saddacdilyngr paskotaheryidlie m2Qurvaf Egus
alternative chem cal conpositions are expensive tQ nake or are not
avai | abl e Pipcidsevilo iy msscaseb i of BPTBY MR GIACT 898, It is, therefore, a

Core i 09, ProbiS el Nl a1 os oabel Lo GRRPORLANS SRIaR e used Lo

r ef or ate kno hydr ocar bon conposi tions avé been found to
now cause gRfhicamyrendatlratedicompringdslio dicgatsenoncts pesflubtosildorat sada nuch

greater problemto find_Jow cost fluid 25 c rTB arirhtgi on tﬁat. ca ]mset t he
vari ous per f or nined A hior 7eAL90 relgi Foefdl_“ieﬁm % _FBE&’OB 8“%_8@? PH-9 JUN
2004 Sumagisl bt DRAOYADLEC ke URENTHRPIOKE RSeReTatolian Lo the

continui ng problens associated wth reformulating hydrocarbon fluid
conposi ti ongpoAed B diahde tavaliyfte i nvention, fluid conpositions are provided

whi ch ]CSOer ' se %&181 9)5/207]:169232%%956 g) & Sx%césis 15ithe preparation of carboxylic acids
and their related esters an anhydrides by the hydrocarboxylation of olefins.

As those of skill in the art readily appreciate, it is not an easy task to
reformulate fluid compositions to meet the many performance characteristics that
are required for numerous end uses. This is particularly a daunting task when the

20  various alternative chemical compaositions are expensive to make or are not
available in the volumes needed for commercial use. It is, therefore, a continuing
problem to find low cost fluid compositions that can be used to reformulate known
hydrocarbon fluid compositions that have been found to now cause environmental
or taxicological concerns. It is also a much greater problem to find low cost fluid

25  compositions that can meet the various performance requirements required m

numerous end uses.



ester conpounds, with the fluid conpositions exhibiting certain performance
characteristics. The fluid conpositions of the invention can be nde/|At2iR

| ow cost commercial scale by preferred processing conponents. In a
preferred enbodi nent, the invention provides a m x of certain branched and
certain linear ester conpounds. The m x of branched and |inear ester
conpounds is defined as: (a) a conpound of,fornmula 1: 0 Il R -COR2
wherein R, is linear C3-C6 alkyl, and R2 is C1-C4 alkyl; and (b) a
conmpound of forrmula 11: 0 Il R 1-COR2 wherein R1L is branched C3-C6 al kyl,
and R2 is C1-C4 alkyl; and R of formula | and R of fornmula 11 have an
equal nunber of carbons, with fornula I and fornula 11 being present at a
ratio of 2-100:1. In other particular enbodinents, the ratio of fornula
Ito formula 11 is 3-50:1, preferably 3.5-40:1, nore preferably 3.5-20:1. 2
9 JUN 2004 WO 01/47858 PCT/ US00/ 35145 The fluid conpositions of this

i nvention can also contain additional conponents. Desirable conponents

i nclude at | east one additional conpound selected fromthe group
consisting of C(,-Cg al kanes, C7+ aromatics, Cl1-C9 al cohols, C3-C9

ket ones, C3-Cl2 esters, C3-C)2 ethers, and Cl-Cl2 hal ocarbons. 5 I n another
desirabl e enbodi nent the Maxi num I ncrenental Reactivity (MR) of the fluid
conpositions of this invention is |less than or equal to 2.0 grans of ozone
produced per gram of fluid conposition, nore preferably |less than or equal
to 1.5 gram of ozone produced per gram of fluid conposition, and nost

Summary of the Invention

This invention provides a solution to the continuing problems associated
with reformulating hydrocarbon fluid compositions. According to the invention,
fluid compositions are provided which comprise a mix of branched and linear
ester compounds, with the fluid compositions exhibiting certain performance
characteristics. The fluid compositions of the invention can be made at a low cost
commercial scale by preferred processing components.

In a preferred embodiment, the invention provides a mix of certain
branched and certain linear ester compounds. The mix of branched and linear
ester compounds 1s defined as:

(2) a compound of formula I:

O

R,—C—OR;
wherein R is linear C3-Ce alkyl, and R is C)-C, alkyl; and
(b) a compound of formula 1I:
0

R)—C—OR;
wherein R, is branched C3-Cg alkyl, and Rz is C,-C4 alky); and R, of
formﬁ]a I and R, of formula I have an equal number of carbons, with formula I
and formula 11 being present at a ratio of 2-100:1. In other particular

embodiments, the ratio of formula I to formula J1 1s 3-50:1, preferably 3.5-40:1,

more preferably 3.5-20:1.



preferably | ess than or equal to 1.0 gram of ozone produced per gram of
fluid 10 conposition. In yet another embodiment, the flash point ofgtjhg 2004
conposition of this invention is preferably at |east 3C or higher, nore
preferably greater than 7C, even nore preferably greaterpdinameds@ still
nmore pref® 8t¥Sreater than 21 C. It is convenient for the fluid of this

I nvention to have an evaporation rate less3.15 than 12 tines the
evaporation rate of n-butyl acetate, preferably in a range of 0.) to 12
relative to n-butyl acetate, and nore preferably in a range of 0.5 to S.
When used as a solvent, the fluid conpositions of this invention preferably
have Hansen Sol ubi | i e Baideiyesisions ofsbis betenbem canrd copun dponal o

between about 2 to 10, and. Sh of between ,about o her
desi rabl e errbod'pmn@r}enﬁqé?%ﬁ?‘?‘r?aPmB%fiePFdﬁdb ‘%‘#tle%‘f 6’%@@%1"5.&#"@@ ﬁﬁi s

invention is pref teoRhQE 0POGCoMiaey CeT @pablies, B4-Useast about
20C, nost prefe?gg{tg&)g’%smla%g??ﬁgbgut 8 8. The9 fluid of thj sihieﬁ\fé%gtion S

desirably | ow i alcoblerCaGeketones Catixkseon etz ethers, 398 (o PP

desirable that the fluid ggf e%?z%%l?j Onﬁogl?rgé’r'ﬁ.tﬁ’e I%kﬁ%%%&?%n%me@&ivi@ | ess

than or equaf to abod® 2Rt ésirably .% even nore

desirably |ess f(lgﬁﬁ) OF thE I cdrpoaiiimt ofthB istentipn imists thesomegbihio2dsgramhan or
equal to about "0.1 [

w.% Desirably the fluid conposition f t invention
have a total acif dzowerpredicedpe gram of Ay Qﬂm@ﬁﬁ@f"n;g@eé’ﬁ%f(ﬁ)fa%ba SSV\tlF fs?’/élnrmre
desirably |l ess than or . equal F uimSdmbeRioh bsess t han
or equal to aboﬁﬂu%.tﬁi'SVﬁr.g%OfQ%)&Teﬂggﬁ%fﬁggs%mn%gg?lnent, Iﬁ%e iﬂz\t/ﬂgyni. nisto
a fluid conposi tg&erabhness thamge equalap 1 grempy waeneaTOfWCARFRETA™M PG USUN 2004
WO 01/47858 -d_ PCTIUS00135145 11 R -C-ORZ wherein R is linear C3-C6
al kyl, and RO i $o@PogioRi kyl; 5 (b) a conpound of fornula 11 _

In yet another embodiment, the flash peint of the composition of this

invention js preferably at Jeast 3°C or higher, more preferably greater than 7°C,
even more preferably greater than 14°C, still more preferably greater than 21°C. |

It is convenient for the fluid of this invention to have an evaporation rate less

15  than 12 times the evaporation rate of n-butyl acetate, preferably in a range of 0.
to 12 relative to n-butyl acetate, and more preferably in 2 range of 0.5 10 8.

When used as a solvent, the fluid compositions of this invention preferably
have Hansen Solubility Parameters of &4 between about 13 to 20, 8, of between
about 2 to 10, and &y of befwcen about 310 18.

20 In another desirable embodiment, the initial boiling point of the fluid of
this invention is preferably at Jeast about 60°C, more preferably at Jeast about
70°C, most preferably at least about 80°C.

The fluid of this invention is desirably Jow in water and total acid content.
It is particularly desirable that the fluid compositions have a moisture content of

25  less than or equal to about 1.0 wt. %, more desirably 0.5 wi.%, even mare
desirably less than or equal to about 0.3 wt.%, most desirably less than or equal to
about 0.1 wt.%. Desirably the fluid compositions of the invention have a total
acid content of less than or equal 10 about 0.1 wi.%, more desirably less than or
equal to about 0.05 wt.%, most desirably less than or equal to about 0.01 wt.%.

30 In another embodiment, the invention is to & fluid composition comprising:

(a) a compound of formula I



0 11 R1I-CG---0R2 wherein R is branched C3-C6 alkyl, and R2 is C -C4
al kyl; and R1L of 10 fornmula | and R, of fornmula Il have an equal thmm@;
carbons, with formula | and fornula Il being present at a wei ght

2-100:1; and (c) a conpound of the formula I11: OR3 15 Ry~rpfdghnfii® wherein
R is Ciwconalkasl, R2 is Cl-C4 alkyl, and R3is C -C4 alkyl. Desirably,
the conmpound of formula Ill is present inghe fluid conposition at not
greater than a concentration of about 5 wt.% preferably about 0.01 w

about 3 wt.

~0 (b) a conpound ofwhoeimRias linear Cs@eciiv
50 Rl--C—ORZ wher ej

and R1 of

%

10

15

20

.%to

nore preferably about 0.05 w.%to about 2 wt.% 20 In yet

anot her enbodi nent, the invention provides a nethod of making a fluid

conposition conprising: contactin@ a m xture of a raffinate-1 stream CO

and a Cl-C4 alcohol with a carbo ]yI ation catal yst under conditions

effective to provide a conposiRg,omﬂchgt aining 25 (a) a conmpound of formula

1: 011 R-CGCOR2 wherein R is linear CS I a{n R2 is C3-C4 al kyl;
98805 61 GRS

1
R)-——C—OR;
wherein R, is branched C3-Cg alkyl, and R; is C;-C4 alkyl; and Ry of
formula 1 and R; of formula I1 have an equal number of carbons, with formula I
and formula 1] being present at a weight ratio of 2-100:1; and

(c) a compound of the formula ik
OR;

|

R,—CH—COR;
wherein Ri is Cs-Ce alkyl, Rz is C1-Ca alkyl, and Rz is C;-Ce alkyl.

" Desirably, the compound of formula 111 is present in the fluid composition ai not

greater than a concentration of about 5 wt.%, preferably about 0.01 wt.% to about
3 wt.%, more preferably about 0.05 wt.% to about 2 wt.%.

In yet another embodiment, the invention provides a method of making a
fluid composition compnsing:

contacting a mixture of a raffinate-1 stream, CO, and a C;-Ca alcohol with
a carbonylation catalyst under conditions effective to provide a composition

contaiming

(z) acompound of formula L
o)

R,—C—OR:
wherein R; is linear C3-Cy alkyl, and R, is C;-C4 alkyl;

(b)  acompound of formula I

04. PCT/ USQ0135145
{ SI RSa 'co%npou%%??cgm%@ al kyl, and R2 is CL-C4 al kyl;



5 formula | and R3 of fornula 11 have an equal nunber of carbons, wth
formula 1 and forrmula Il being present at a weight ratio of 2-100:1; and
(c) a conpound of the fornula I'll: OR3 | 10 R3--CH-OR2 wherei nZM@) JiNs7004
C3-C6 alkyl, R2is C1-C4 alkyl, and R3 is C3-C4 al kyl. [?(;%EG%S%SCH ption
of the lwgentiseh This invention is directed to ester-containing uid
conpositions that 35 exhibit a variety of sdesirable characteristics
relative to a variety of end uses. Such characteristics are identified as
ozone formation potential (OFP), flash point, Hansen Solubility Paraneter,
initial boiling point, evaporation rate, water content, total acid
content, and | ow particle formation, each characteristic dependi ng upon
the desired use. 20 A central fea“ure of the invention is that the fluid
conpositions are environnent a]]h!_yCUQggdly. They contain a preferred m x of
certain branched and certain |linear ester conpounds. The mx s

particul arly suit ablvehefan Ry épbranihad Cs€arabolrdd Rehat-Faskylimaedi Chol e

envi ronnental characterjstics. For, exanmple, .t 1 X i I ood
for replaci Ag Bemmyslahaed t@c‘;&i‘mlél W@%&ﬂ?%ﬁg%gF%%at%ﬁg’%hgdgjrrrr%%sl%/t igons.

The preferred nj { B aRek dtiangaphiesiesf Toopowmds i s defined as:
(a) a corrpoundrygijf?l%onrﬁuf}a t1}%%?§0 0O I! ngh COR2 wherein R3is linear C3-C6

al kyl, and R2 is Cl-(€4 alagpmpoandiothe fgunlalba WO 01/ 47858 PCTI USOO 35145
-6 (b) a compound of formula I1: OR;

10 R;—CH—OR;
wherein Ry is C3-Ce alkyl, Ro s C1-C4 alkyl, and Rj is C|-C4 alkyl.

Detailed Description of the Invention

This invention is directed 1o ester-containing fluid compositions that

15  exhibit a variety of desirable characteristics relative to a variety of end uses. Such
characteristics are identified as ozone formation potentiaj (OFP), flash point,
Hansen Solubility Parameter, initial boiling point, evaporation rate, water content,
tota] acid content, and low particle formation, each characteristic depending upon
the desired use.

20 A central feature of the invention is that the fluid compositions ar€
environmentally friendly. They contam 2 preferred mix of certain branched and
certain linear ester compcunds. The mix is particularly sujtable for replacing
compounds that have undesirable environmental characteristics. For example, the
mix is particularly good for replacing buty) acetate for a wide variety of sojvent

25  compositions. The preferred mix of branched and linear ester compounds is

defined as:
(a) a compound of formula I:
O
30 R;—C—OR2

wherein R, is linear C3-Ce alkyl, and Rz 18 C;-C,4 alkyl; and



0 11 R--COR2 5 wherein R is branched C3-C6 alkyl, and R2 is C1-C4
alkyl; and R1L of fornmula | and R1 of fornula |ILhave an equal nunber of

carbons, with formula | and fornula 11 being present at a wei rati o of
2-100:1. In other particular enbodinments, the weight ratio of QJHWMU& Ito
formula il is 3-50:1, preferably 3.5- 40:1, nore preferably 3.5-20.1. 10
The total vagpuRissof the conmpound of fornula 1, as vvelk, /Ijﬁscorrpound of
formula Il present in the fluid conpositions, can vary epe I ng upon the
desired characteristics required for use-Desirably the total anount of
formula | present in the fluid conpositions is at least 5 w.% nore

desirably at least 10 wt.% nost desirably at least 25 wt.% In its
preferred form the (b)ui dcdhbpouadpftsimtuloms W || have a total anmount of the
conmpound of forrmula | of at least 50 w.% nore preferably at |east 70
Ww.% nost preferably at least 8§ w.%so that it can be blended to a
variety of end uses and nodified!to exhibit nultiple desirable
characteristics. Representati V& _rR)@unds of formula | include nethyl

but anoate, etshyl 20whidiRRpiRbRnched CPYL allyIAN RIS T, - d;euﬂ%ﬂ%r}alﬁ %?Oate vl
ut anoate, nethy

| sopropyl butanqate utyl tanoate, tert but

pent anoat e, et hy{ @dﬁ%ﬁ@a&fﬁ’%@ Ve ansghg! a%‘%f’féfcaﬂl?tlsymtbé}mahéate

i sopropyl pent a@mﬁbmulaﬁeaﬂgy&seﬂmm@@&trﬂmcthflbo *Puinduh Ghlppoat e, methyl
hexanoat e, ethyl hexanoate, propyl hexanoate, but anoat e, isopropyl

hexanoate, i sob&® ‘H@%H‘Séﬁe@h‘ rﬁté?‘lff%’ﬂ%?ll tm@mﬂ%ﬁﬂsé -5Qvb prefdrab®s3.fre pt anoat e,

et hyl hept anoat ag:1phaeplefeb®RiBNIBR. €, butyl heptanoate, isopropyl
hept anoat e, |sobutyl heptanoate, tert butyl heptanoate, and conbi nations

thereof. Pridferred B6HRamauwntaf be pemnepnd of Sarmpla Lps avell sotbe cqmypioumpkent anoat e,

with the nost prRfAIL R PSSt RARENWmBERRNAR i ve conpounds
of fornmula 11 include rrg{h | 2- et ympg prolpl oﬁ%?%g[%&ﬁ’gpﬁ%net hyl
y

propi onat e, pr of§AeGEhtE 'E‘F@"%“%‘Fﬁ}bﬁ% fP&tu&e Dissiraply tize total amplunt of faopileat e,
o Sret Yl propi ongs Be et Ty STyl bt anont e R BRBAT L anoat e,
wt.%, most desirably at least 25 wt.%. In its preferred form, the fluid

15 compositions will have a total amount of the compound of formula I of at least 50
wt.%, more preferably at least 70 wt.%, most preferably at least 80 wt.% so that it
can be blended to a variety of end uses and modified to exhibit multiple desirable
characteristics.

Representative compounds of formula I include methyl butanoate, ethyl

20  butanoate, propyl butanoate, butyl butanoate, isopropyl butanoate, isobuty
butanoate, tert butyl butanoate, methyl pentanoate, ethyl pentanoate, propyl
pentanoate, butyl pentanoate, isopropyl pentanoate, isobutyl pentanoate, tert butyl
pentanoate, methyl hexanoate, ethyl hexanoate, propyl hexanoate, butyl
hexanoate, isopropyl hexanoate, isobutyl hexanoate, tert butyl hexanoate, methyl

25  heptanoate, ethyl heptanoate, propy!l heptanoate, butyl heptanoate, isopropyl
heptanoate, isobutyl heptanoate, tert butyl heptanoate, and combinations thereof,
Preferred compounds are methyl, ethyl and isopropyl pentanoate, with the most
preferred being methyl pentanoate.

Representative compounds of formula !I include methyl 2-methyl

30 propionate, ethyl 2-methyl propionate, propyl 2-methyl propionate, butyl 2-methyl
propionate, isopropyl 2-methy! propionate, isobutyl 2-methyl propionate, tert
butyl 2-methyl propionate, methyl 2-methy! butanoate, ethyl 2-methyl butanoate,



2 9 JUN 2004 WD 01/47858 7 PCTI USOO 35145 propyl 2-nethyl bul aggfé] . Hkyl
2- et hyl butanoate, isopropyl 2-nethyl butanoate, isobutyl 2- 3|le 0
but anoate, tert butyl 2-methyl butanoate, nethyl 2- nethyl pentanoate,

et hyl 2-nethyl pentanoate, propyl 2-nethyl pentanoate, bL&;éﬁlm%ﬂ)ggﬁpyl

pent anoatQ 01468 opyl 2- met hyl pent anoate, isobutyl 2-nethyl pent anoat e,
tert butyl 2-nmethyl pentanoate, and conbi.nations thereof. Preferred
conpounds are nethyl, ethyl, and isopropyl 2-nethyl butanoate, with the
nost preferred being nethyl 2-nethyl butanoate. Wien fornula | and formul a
11 are both present in the fluid conpositions of this invention, Rz of
formula | and Ryopfl Zmethy] butddoatabutye2 viwshd drenoate, igrdpml rieethy! Pref er abl y,

R2 of f la | and formula 11 th P i nat i f th
S ounds. o1 -t drcates SARST BTN biitnate T piy 2 B e G gRE aRkbAnS O L0
propi onate, et %@9%&%&@{ &BM-mzmwgaﬂénowepﬂiogﬂaa-mmhyppaﬁaﬂoate, buty}

but anoat e/ pr opyl thyl propionate, butyl butanoate butyl 2-nethyl
propi onate, i sopaiyl phutteratraiprapeb?-opyly! 2entardng. 159081 &gl i sobutyl 15

ety propt BRrBa e gaR SN P erh R S i pHb A BRISE Felenet 2
pent anoat e/ et hylomsulBE L% Imdi1 2ARAL nd iB6RPYY 2pashannaimap; opthlth@most hyl

but anoate, butyl ‘pentanoate/butyl 2-methyl butanoate, isopropyl
pent anoat e/ i sopprsfayied 2evngrsihy! Zomelpbaitandaiesobut yl  pent anoat e/ i sobut yl

2- th | b t t y T e ] t '
met nyl butanoat e %@{eﬁ 5%%{4}{/%% RERNLATPAE SbHSS hselgﬂinyth AnfRbposibiBhanoat e

nmet hyl hexanoat e/ net pent anoat e, ethyl hexanoat e/ et hyl
2-nmet hyl pent anegihs, inpnapy) R heixamode &apd Bpyl forauladl pan begbnsanoat e, but yl

2 et byl el andiieE SHIRYY. e anGae] PRLRyl BEAGPRSR. JASRERRY o rert
butyl hexanoat efdghihatttnk b the-ddaipahdspaibanoal end fAreblrll ed @Shgonbi nat i ons
are net hyl pentanoate/ methyl 2-nmethyl butanoate, et ent.anoat e/ et hyl
2- met hyl ~ but anohetenoamethybdmsthy] Pﬁ?é’h?%é&@ﬁ%%?ﬂ%%%}h@%ﬁﬁ%mp B8f%noat e,
W th the nost p%xeofp‘?flglﬁglog{%yﬂ}gpmtﬂwhy%@bﬁﬂﬂ@!@ftﬁﬁu’fﬁﬂoa@fﬁiﬂ%ﬂ Ryhethyl
propionate, isopropyl butanoate/isopropyl 2-methyl propionate, isobutyl
15  butancatefisobuty} 2-methyl propionate, tert buty! butanoate/tert butyl 2-methyl
propionate, methyl pentanoate/methy} 2-methyl butanoate, ethyl pentanoate/ethyl
2-methy] butanoate, propyl pentanoate/propyl 2-methyl butanoate, butyl
pentanoate/butyl 2-methy} butanoate, isopropyl pentanoate/isopropyl 2~methy1
butanoate, isobuty] pentancate/isobutyl 2-methy] butanoate, tert butyl
20  pentanoate/tert butyl 2-methyl butanoate, methyl hexanoate/methyl 2-methyl
pentanoate, ethyl hexanoate/ethy] 2-methy] pentanoate, propyl hexanoate/propyl
2-methy] pentanoate, butyl hexanoate/ butyl 2-methyl pentanoate, 1sopropyl _
hexanoatefisopropy] 2-methyl pentanoate, isobuty} hexanoate/isobuty] 2-methyl
pentanoate, tert butyl hexanoate/tert butyl 2-methy] pentanoate. Preferred
25  combinations are methyl pentanoate/methy] 2-methyl butanoate, ethyl
pentanoate/ethyl 2-methyl butanoate, and isopropyl pentanoate/isopropyl 2-methyl
butanoate, with the most preferred being methyl pentanoate/methyl 2-methyl
butanoate.
Compounds of the formula I can be made separately from the compounds
30  of the formula 1] and the compounds added 10gether if desired. For example the

appropriate alcohols can be reacted with the appropriate carboxylic acids to form



but anoat e_ Conpounds of the fornmula | can be nmade separately fromthe
compounds~ 30 of the formula 11 and the conpounds added toget her Zi3JUN 2004
desired. For exanple the appropriate alcohols can be reacted with the
appropriate carboxylic acids to form2 9 JUN 2004 WO Ollgiﬁ%ﬁmﬁmﬂ4s

PCT/ USOOWZBR#38%8he desired ester products. This type of eritication
reaction is well known 10 those of ordin%ny skill in the art. In a
preferred enbodi nent, a conbination of esters of formula | and fornmula I
can be nmade in a one step process using a hydroesterification reaction. 5
This process is described in greater detail in Carbonylation: D rect

Synthesis of Cajdb@nybd Cormesnass. 130t gpbolesterdicadbn readli@nameRrlessn 1d991, the
pertinent portions of which are incorporated herein by reference. See, in
particul ar, Chapserf ofinarysigloe thadar pages 119-129. In the

hydroesterification,r td O] A this i Qe r SofThXt e a5 10
car bon nonoxi de (fo?ggﬁﬁgﬁg% oﬁ?%ﬁgma%knggﬁg&%% cgﬁtacted wWth a
car bonyl ati on gairakly St caHme efiade gndiohé s pafcksatsinge HydraestaniBratidniteachpRt ure to

an ester product. The reaction .conditi.ons. enplo le ip.th rocesses of
this inventfon B&dfepméﬁééfeﬁsﬂéﬁ!f’élriﬂig%t%ﬁﬁ'@ﬁé“ gﬁf@?@%f‘ﬁ?‘ @@ﬁ?ﬁgi’é‘gﬂﬁo si red.
such process C%}%&bﬁ%@oﬁnd Vebloul e 41N PidpmAPskss, £991, Bfe Jeh@near ocesses of
this i nvention ¢an Be Cafried out

in 15 accordance with conventi gnal
procedur es knowertiamstofievhightare irncbusrated hareinryaeferepae. eesnil aropgar Gpapter

conducting the processes of this.ifyivention are described, for exanple, in
Ki r k- Ot hner Ené?é?ﬁﬁ@ﬁﬁgjggeiggﬁ%%gl Technol ogy, Fourth Edition, 1996, the
pertinent portions af (NdThydoste ficRGaT RaciRinadedarisinieptionfambnee of

Dependi ng on the particul ar process, operati tenperatures may range from
20 about -86C ﬂ@ﬂHEGH@KBdechdmbﬁ@@5%?%@mb@gggﬂFg@“?ﬁﬁHWHﬁﬁe from about

]ler ga to about oglgf?ati&? %:%a]y}thﬁld@f QERARAS eftctiRits coféankd Mikiareao enaduct ed
period of ti suffic¢ient to produce the desired products. The exact
reaction tine enpiwy.ethé gaction conditions employable in the processes of this invention are
chosen depending on the particular syntheses desired. Such process conditions are
well known in the art. All of the processes of this invention can be carried out in
15  accordance with conventional procedures known in the art. Illustrative reaction
conditions for conducting the processes of this invention are described, for
example, in Kirk-Othmer Encyclopedia of Chemical Technology, Fourth Edition,
1996, the pertinent portions of which aré incorporated herein by reference.
Depending on the particular process, operating teimperatures may range from
20 aboﬁt .80°C to about 500°C and operating pressures can range from about 1 psig
to about 10,000 psig.
The processes of this invention are conducted for a period of time
sufficient to produce the desired products. The exact reaction time employed is
dependent, in part, upon factors such as temperature, pressure, nature and
25  proportion of starting materials, and the like. The reaction time will normally be
within the range of from about one-half to about 200 hours, and preferably from
Jess than about one to about 10 hours.
The alcohols which can be used in the hydroesterification reaction of this
invention are desirably C;-Cy alcohols. Such alcohols include methanol, ethanol,

30  propanol, isopropanol. n-butanol, isobutanol, tert butanol, and mixtures thereof.

Methanol is most preferred.




dependent, in part, upon factors such as tenperature, pressure, nature and
25 proportion of starting materials, and the |like. The reactiogzo%iJHEMIl
normally be wthin the range of from about one-half to about ,
and preferably from |ess than about one to about 10 hours. The al cohols
whi ch can be used in the hydroesterification reaction of this invention
are desir C4 al cohols. Such al cohol s include t hanol, 30
pr opanol , a‘lgééﬁrg)spanol n- but anol , isobutanot, tert blﬁ%@?ﬁkgﬁ% m xt ur es
thereof. Methanol is nost pref erred 2% JUN 2004 WO 01/ 47858

PCTI USCQO 35145 9 The al kenes which can be used in the hydroesterification
reaction of this invention are C3-C6 al kenes. The al kenes are preferably
linear, although a M aieeRtdichithetis@ing hesl e&égﬁnﬁ&ns R In a

pr ef erred enbodi ment a dil uteCC4 stream | syuse 3 éaﬁ{%r“gﬁg. lute form
raffinate-1 is inyesfionpegfChiGyalkene. W%eaesevmfgﬁhlymac@muglsamgc a mxture of
but anes, n-but epgsaid h&ﬂ&i%l%ln?s'%%?bebu 4 VIRL SRk raffinate-1
stream from a steaarrr fcigrjl?arc ker n- but asﬁe % u?tr&%mg%j"u ﬁwébut ane about
0.5-1 vol % 1- batrferres updulp ltzcrwzcahlmlfom raﬁinabdtlemd(ﬁafﬁ)latabcsut 5-8 vol . %

2- but ene (tr e A% butadi ene
about 0.1-0. %&&h% %t%rbg out &On % fg%@gi%ghydrocar bon
about 0-1 voI % l}ipwalepomeww@iwlf@rta&'lrfatxrlmtremfrémraatanﬁracler issetiutaridaf fi nate- 2 is
a conposition c . r I es and n- but enes.
Raf fi nate-J and%@g Hsind;‘g)e%m():&%nlébgouggtsg vﬁfetp F@%ﬁggir{%'?zé'gg"%l%gesses wher e
hi gher nol ecul abutenei(cikjtabbiyt dr8oehlhdbsteredirans) abgat$- divol. % i-agatabst f r act i ons)
are thermally I 9 uch cesses gonventionally
roduce a 15 prbdac Yl Ric o OT E SRR nidER B ARECEF ByoReie.  wi i
some productlidon hgdroaatbhmabomoﬁrp@oiéﬁt Bl agesmehﬂuad foym, leaffinae-2 35 \Bed Raffinaeam Af ter

conventional separation..of the CA stream
cont ai ns pr edom nan ofrlyl?osntmtn comgnsmrg t%cnoegreg?'§8§a¥bP%°§a% YEeReSidi ene. Thi's
streamis then hydr (wmteeUa:ﬂmaﬂitheanbbubtmdtdamn clegMig) ppetesskd wisia known as

ffi -1. 20 b f h
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thermally or catalytically broken down. Such processes conventionally produce a

15 product containing primarily ethylene and propylene, with some production of
other components generally known as a C, stream. After conventional separation
of the ethylene and propylene, the C4 stream contains predominantly butanes, n-
butenes, isobutylene and butadiene. This stream is then hydrogenated to form a
butadiene depleted stream known as raffinate-1. A subsequent step separates

20 isobutylene from the raffinate-1 via reaction with methanol (to form MIBE) or via
isobutylene dimerization to diisobutylene thereby producing the butane/linear
butene stream known as raffinate-2. For a more detailed discussion on raffinate-1
and raffinate-2 streams, see U.S, Patent No. 5,969,205, the details of which are
incorporated herein by reference.

25 The catalyst used in the esterification reaction can be any conventional
carbonylation type catalyst. Such catalysts are metal complexes, which include
metals selected from the group consisting of Rh, Co, Ir, Ru, Fe, Ni, Pd, Pt, Os, and
mixtures thereof. Particularly preferred are complexes of Rh, Co, Pd, and Ru,
with Co being particularly preferred. Preferred non-cobalt complexes include

30 Pd(CH3COz);, PAClx(PPh;),, and RhCI(CO)(PPh;),. Preferred cobalt complexes
include HCo(CO)4, Coy(CO)3, Co4(CO)y3, and modified cobalt complexes

represented by the general formula [Co(CO);L]; wherein L is a ligand such as



| sobutyl ene dinerization to diisobutylene thereby producing the

but ane/linear butene stream known as raffinate-2. For a nore detailed

di scussion on raffinate-1 and raffinate-2 streams, see U.S. PZtSoN Noi
5,969, 205, the details of which are incorporated herein by reference. 25
The catal yst used in the esterification reaction can be any conventi onal
car bonyl atyggudydge catalyst. Such catal ysts are netal pepiRloSias. Which
include netals selected fromthe group consisting of Rh, Co, Ir, Ru, Fe,
Ni, Pd, Pt, Os, and mixtures thereof. Fhrticul arly preferred are corrpl exes
of Rh, Co, Pd, and Ru, wth Co being particularly preferred. Preferred
non- cobal t conpl exes include 30 Pd(CH3CQ2)2, PdCl1l2(PPh3)2, and

RhCl ( CO) ( PPh3) ZmSElﬁséfu&ﬂ mmpmb(algt meamphcemeﬁe triott§lphisighikiCo( CO) 4, Co2( CO) 8,
C04(CO 12, and |ed cob ygcl_gg L£Xes T epr esent ed by the general
formula [ Co(CO) df“é’R’rﬂsé’PE‘F cipsip RhngLe @recpie pitrggende g PyEfing004 WO 01147858
PCT/ US00/ 35145 pitélire)quitiolisd, lmaihedn@mﬁnavne)e doealgconrpbmiaysaeh BIQBANI ne,
trioctyl phosphi ne tri E g'g hine, tri benzdy €ﬁl hi ne) or organic
nitrogen (e.g. PYPIAlEHS! “%F‘ feiqmate. cabaltagstaty and cpbalt agiapeate Alsokiysyr r ol i done) .
Cobal t corrpoendsObemedabcagl GoafpRkés un@@r}m&aﬁ&,coﬁ&@%h@&%ﬁbmﬂ onate, cobalt
acetate and cobal t octa oate . al so give 5 cobalt carbonyl conpl exes under

the reaction coffiPaWiFatetysisgecitst C%C%HHI’ vhendbgshenbolt camponnds sre fedteci es.
Consequent | y, Wﬂﬂ'ﬁcaEtﬁtﬁ&S@ss@lOQrBh&nnﬁméMﬂQfo@&Qstf'ré%ffe@dm%&%alf%%wlon vessel ,
on

substantially the same effect as that of feeding cobalt car conpl exes
can be producedcommigxes ¢anbepedisdsi ti ons of this invention can further

contain acetal s. Thesg fulQome&iiRhSofdhiCint of the
formula 111: OR3 Rl---CIlEI- R Eé:%vtvheroelr: :&&Pgﬁ&ﬁmgr%&éta aE%P %I-C4 al kyl,

and R3 is Cl ma%ewremsseme%brewmwéﬂe&mham of forrrul alll is present

|n the fluid conpositions at notgrgreater than a concentration of about 5
.% preferably about 0.01 wt. %to about 3 w.% nore preferably about

0 05 w.%to about 2 wt.% R,—CH—OR;

wherein R, is C3-Cg alkyl, R; is Ci-C, alkyl, and Rj is C;-C; alkyl.
15 Desirably, the compound of formula III is present in the fluid compositions at not
greater than a concentration of about 5 wt.%, preferably about 0.01 wt.% to about
3 wt.%, more preferably about 0.05 wt.% to about 2 wt.%.
The hydroesterification reaction is carried out in a reaction vessel equipped
with a stirrer or in a columnar reaction vessel. The reaction can be either
20 continuous or batch, It is also possible to provide a separate vessel for catalyst
preparation, synthesize therein a metal complex from the above-mentioned metal
compounds in a conventional manner, and feed the liquid reaction mixture as is to
the hydroesterification reaction vessel.
The concentration of the catalyst in the reaction system is generally in the
25  range of 0.0001 to 0.1 mole per mole of the olefinic compound charged,
depending upon the reaction conditions, kind of the catalyst, presence or absence
of (excess) ligand, and so forth. When a modified cobalt catalyst is used for the
carbonylation, the amount of the ligand is preferably about 0.5 to § moles per
gram atom of cobalt.
30 The reaction is generally carried out in an organic solvent in the presence
of the catalyst. The organic solvent to be used in the hydroesterification reaction

of the invention preferably dissolves the carbonylation catalyst, yet does not
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needed. However, additional separation processing may be required to meet the

15  desirable combination of branched and linear components, and to obtain the
desirable characteristics. Separation may be by distillation, solvent extraction or
adsorption of undesirable by products using molecular sieves, or by any other
equivalent processing. Removal of undesired quantities of acid and moisture can
be particularly accomplished by further treatment such as filtering the product

20 with a filter aid or contacting with a molecular sieve. Should it be necessary,
dilution or other components can be added to the hydroesterification product to
adjust the fluid compositions characteristics as well. Such additive components
include:

(i) branched and/or straight chained C¢-Cs alkanes;

25 (i) C," aromatics;

(iii)  C;-Cs alcohols (preferred alcohols include methanol, ethanol, n-
propanol, isopropanol, n-butanol, isobutanol, tert-butanol, sec-butanol, n-pentano!
and the like);

(iv)  C3-Cs ketones {preferred ketones include acetone, methyl ethyl

30  ketone, methyl isobutyl ketone and the like);
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20

25

30

form, the fluid compositions have all of these performance attributes,

The ozone formation potential of the fluid compositions of this invention
can be determined by any scientifically recognized or peer reviewed method
including but not limited to the Ko scale, the MIR scale, smog chamber studies,
and modeling studies such as those performed by Dr. William P. L. Carter, The
K™ scale is documented in, for example, Picquet et al., Inat. J. Chem. Kinet, 30,
839-847 (1998); Bilde et al., J. Phys. Chem. A 101, 3514-3525 (1997). Itis
preferred, however, that the Absolute Maximum Incremental Reactivity (MIR)
scale, measured in grams ozone produced/gram of fluid compositions, be used. A
list of compounds and their MIR valugs is available in the Preliminary Report to
California Air Resources Board. Contract No. 95-308, William P. L. Carter.
August 6, 1998, the list being incorporated herein by reference. See also CARB,
“Proposed Reactivity Adjustment Factors for Transitional Low Emissions
Vehicles -~ Staff Report and Technical Support Document,” California Air
Resources Board, Sacramento, CA, September 27, 1991, which is incorporated
herein by reference. A table of known MIR values may be found on the Internet
through links at the site http:/helium.ucr.edu/~carter/index.html, see in particular
http:/fwww.cert.ucr.edu/~carter/r98tab.htm, the details of which are incorporated
herein by reference. A detailed explanation of the methods employed and the
determination of incremental reactivities and MIR scale may be found in the

Iiterature. See for instance, International Journal of Chemical Kinetics, 28, 497-

[ ter

Such additive conponents

ormation potenti al
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MR of the flui Ytons of 't is invention is preferably |less than or
equal to 2.0 grammfprosane pprgducd dupkeongreamods- f| uid conpositions, nore

15 The flash point of the compositions of this invention is desirably at Jeast

3°C, preferably greater than 7°C, more preferably greater than 14°C, most
preferably greater than 21 °C. One of ordinary skill in the art can readily
determine the flash point of the composition using known methods such as ASTM
D92-78.

20 The evaporation rate should be suitable for the intended purpose. Inmany
if not most applications, the fluid according to the invention will be used 1o
replace, at least in part, a fluid which has a reactivity in ozone formation greater
than 2.0 in Absolute MIR units. It is convenient for the fluid of this invention to
have an evaporation rate less than 12 times the evaporation rate of n-butyl acetate,

25  preferably in a range of 0.1 t0 12 relative 10 n-butyl acetate, and more preferably
in a range of 0.5 to0 8. Evaporation rates may also be given relative 10 n-butyl
acetate at 1.0 (ASTM D3539-87). Ranges of evaporation rates important for
different applications are 5-3, 3-2, 2.1, 1.0-0.3, 0.3-0.], and <0.1, relative 1o n-
butyl acetate at 1.0.

30 The fluid compositions of this invention can be used as a so}vent for resin
type materials in general. A product which comprises the solvent and resin

materials exhibits acceptable shelf life as demonstrated by Jow particle formation.



preferably | ess than or equal to 1.5 gram of ozone produced per gram of
fluid conpositions, and nost preferably | ess than or equal to 1.0 gram of
ozone 10 produced per gramof fluid conpositions. The benefitsggJ E}e

i nvention in reducing ozone formation can be achi eved by regl a M@ a first
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met hods such as ASTM D9 2- 78. .50 The evaporation rate shoul d be suitable
for the i nt endect§ilirsplyble resinwiddhaye nof greqigsithat8Q paspiglesiof altleashls it e £ 1 ui d
according to thegifenhdadRedUtlet o&%oﬂﬁa%?hr&g@ at 4080 ﬁx‘éf%rab@é th ﬁﬁiﬁt In part, a
fluid which has a reactivity in ozone formation greatér than 2.0 in

Absol ut e M R unitogipositions wilklame sninem thah 350 partisles b{t deassflS piimi i diametent i on t o
have an evapoyg at | | ' rate of n-butyl
acetate, 25 pgr ef%@gg{eﬁgaﬁ’#@%’?‘g%@})@%&& if@%@fa&@?srt Z?@B ?r\f/@%éé&h_ bul yl acetate,
and nore pr ef er abtagured ynder theasage cofditong The p&ticledmppefatablymeaswedaisingy al so be
given relative t - Dyt 3 . AST. 1B ges of
evaporation rat eagl alﬂtr?pgé%%nﬁtp%ﬁe%eg?“?%“ée%“etﬁ{eergnﬁg\l ?‘f:ué[%?‘?%a]élﬁ‘aar%og-eg; 3-2, 2-),
1.0-0. 3, 0. 3-0. JPartiheckod@ing js desdrided i grepter detailbat)\8. Paae Nat $408(720,.the 30 The
fluid conpositiops. t.hi.s. invent] can be.used as a solvent for resin
type materials iJr%%glglgEr’lfe‘Fhé%anjﬁn%orr%%%}%{her “?nb rel(':’:'?'r‘i)er'i ses the solvent and resin
mat eri al s exihd bi t s adbefitidbdmposinedsfof the firvetion derpraiatbintsed ada/solveny. parti cl e
formation. 2 9 J es%%)rg VO Ql/@?ﬁ;d%iolﬁa réaLnJr%QO%%So\flS -Ja4 sirably, the fluid
conpositions wt tRSRFREE FEET RTRIE RS £0} fﬁ%l SSUN™B al kal i - sol ubl e
resin, wll haveconpletedy thainendddsaloe®0d npg bdtitcdigerse the adlute e R$d impbrtaht M i n

dianet er,  measur gd AfLEr, 016, TRILY, SIQIATE: A i farel e Al hposke 11yl d

of this invention, the solvency is determined according to Hansen Solubility

15 Parameters.

A description of Hansen Parameters is found on the Internet at
http://palimpsest.stanford.edu/byauth/burke/solpar/solpar6.html, the details of
which are incorporated herein by reference. In part this source states that the most
widely accepted three component system is the three parameter system developed

20 by Charles M. Hansen in 1966. Hansen parameters divide the total into three
parts: a dispersion force component (d4), a hydrogen bonding component (8;), and
a polar component (8;). The components arc additive. The dispersion force for a
particular liquid is calculated using the homomorph method where the
homomorph of a polar molecule is the nonpolar molecule most closely resembling

25 it in size and structure (n-butane is the homomorph of n-butyl alcohol). The
Hildebrand value for the nonpolar homonorph (being entirely due to dispersion
forces) is assigned to the polar molecule as its dispersion component value. This
dispersion value (squared) is then subtracted from the Hildebrand value (squared)
of the liquid, the remainder is the value representing the total polar interaction of

30  the molecule (8,). Through trial and error experimentation on numerous solvents
and polymers. Hansen separated the polar value into polar and hydrogen bonding

component parameters best reflecting empirical evidence. For further description



conpositions will have no nore than 250 particles of at least 15 p.min
dianeter, 5 nore preferably no nore than 100 particles of at least 15 pmin
di aneter, rmeasured under the sane conditions. The particles a‘q_r mg@ffrably
nmeasured using an automatic fine-particle nmeasurenent tester g ured
by HI AC/ ROYCO. Particle counting is described in greater detai I in U S

Pat ent NO. wo, o520, the details of which are incorgeyaik@psigr ei n by
reference. 10 The fluid conpositions of the invention are preferably used
as a solvent. The solvent may act in thé-traditional manner of a sol vent
by dissolving conpletely the intended solute or it may act to disperse the
solute. It is inportant that the solvency of the fluid be adequate for the

i ntended pur posef HREn SYRLHRES Piram@érs, 56t RdsPNESUIRI HahdWBok®) Wedlsy | S
determ ned according to Hansen Solubility 15 Paraneters. A description of

Hansen Par amet erAiches 199y Marce)Pekkes, the pestingeporions of which are incorporated
hitp://pali rrpsesﬁgreﬁxtb@méfg@,@eqﬂu{@%ﬁgé@r@%@@m/ sol par 6 htm, the

details of which are |ncor£orate erein by reference. art this source

states that the nostPreigiagly he Buid sgrrogitionsof Bisdpyeptinidire I‘s“}’@f ybility he t hr ee
paraneter syst e%ﬂﬁx\é@}s%p@ﬁemerp%om@ ltd € Sbeﬁ%éﬁBoﬁtQ 1d- 9§ Gnd &idpsen

paraneters divide the total into three lg)arts a di spersion force conponent
(5d), a hydrogeﬁe%ﬁhﬁbﬁgﬁd@hﬁ)oﬂﬁﬁmesﬁylu hw&’araaietsmoarhcéleﬁponent (ss). The

conponents are %Mh&slﬂéﬁs ofﬁh&n@’énﬁ&?&aﬁ'b90arfe9Kvﬁﬁnftlﬁrpr@erreﬁ%ﬁddﬁ#'rﬁ{geé iquidis
cal cul ated usin honmonor ph net hod wher e the hononor a pol ar

mol ecule is t he%mé)‘wp‘éqhﬂ?n Qf@thétﬁsﬂ"émﬁ’éﬁs‘tm&ﬂs%épvoﬁ@gémmmczgﬂﬁpf| n size

and structure (rfm?maqn@mhﬁmhgp homonor ph of n-butyl al cohol). The
Hi | debrand val ue for the nonpol ar hononor ph g‘bEI ng entirely due to
O

di spersion ¥orces) The vissesityntidic feid coraposigipasrof Hd inventien sheulil beofdi sper si on
conponent val ue.yglhis oéﬁhﬁ@ﬁ{iﬁe BHY c‘é@rL Q?lé %%g)fﬁﬂlhe'tﬁnésﬂ&ﬂd feblokact ed from

the Hi | debrand val ue square I qui he remal nder 1s the val ue
representing then@gctaaﬁgspmlmnonm@@ﬁmﬂw@nld@ﬁmwh@prémltcetbgsléfa(:eSa) Thr ough

trial and error "%?%L“{Jﬁ‘ﬁ""?tgésg&‘tgﬁg?”%ﬁﬁﬁﬁéﬂﬁqgémﬁ qge pol ymers. Hansen

separated the pola conponent
par anet ers best evapofates i argte svirjsh is cd;asenmvarénmmgﬁmhrfgwt*tmsivdeimsrtci ption 2 9

JUN 2004 WO {31/ %738 Sthe Bgt{swm&mpositions then is dependent on the fluid

concentration, application temperature, baking conditions, polymer, etc.

The initial boiling point of the fluid compositions of this invention should
be sufficiently low to ensure desirable evaporation, yet sufficiently high to
sufficiently maintain in the fluid state at ambient conditions. Preferably the initial

20  boiling point of the fluid is at least about 60°C, more preferably at least about
70°C, most preferably at least about 80°C.

The fluid compositions of this invention are desirably low in water and
total acid content. The lower the water and total acid content, the greater the
stability of the compounds of formula I and formula II. It is preferred that the

25  fluid compositions have a moisture content of less than or equal to about 0.5
wt.%, more preferably less than or equal to about 0.3 wt.%, most preferably less
than or equal to about 0.1 wt.%. Water content is preferably measured by ASTM
method E-1064-92, Standard Test Method for Water in Organic Liquids by
Coulometric Karl Fischer Titration.

30 It is preferred that the fluid compositions of the invention have a total acid
content of less than or equal to about 0.1 wt.%, more preferably less than or equal

to about 0.05 wt.%, most preferably less than or equal to about 0.01 wt.%. Total
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-15 of Hansen Solubility Paranmeters, see Industrial Solvents Handbook by
Wesl ey Archer, 1996, Marcel Dekker, the pertinent portions of ich are
i ncorporated herein by reference, particularly pages 35-68 an diN oo,
Preferably, the fluid conpositions of this invention have Hansen Solubility
5 Paraneters of Sd between about 13 to 20, Sp of between about 2 to 10, and

Sh of bet ygguahout 3 to 18. The Hansen Sol ubility P of the fluid
conposi tions o? this invention can be varied within tﬁ,recq%sﬁeo?élﬁ? ed boundary

ranges by the addition of other solvent&-as |ong as the appropriate
bal ance of the esters of fornmula | is maintained. 10 The viscosity of the
fluid conpositions of this invention should be of a viscosity to enable

facile appli cat addconteneis plefedbbi thoas@éd ByESTM HetloSDMibDsbRBASER N a
coatings applic |09fs§%l@§t ha\s the fluid carries the polyner to the surface
bei ng coat ed wi MR SEILY i Volphie Polrissnd Shemicalilptenpediatesdisedin, and t hen
evaporat es at aPaing ¥awhkhdacquer B@sERd PRJ&YHI d saggi ng, peeling or extensive
time to 15 dry. The .yiscosi t¥ of the fluid conpositions then is dependent
on the fluid concenﬁvz]f“idcfﬁ’in oSHioRs s wentiene praferably, lowirktoxiginc ondi t i ons,

polymer, etcs Thae way tointhsuiOthé foRidinPmR kdtheare {HRBosk lebtbd Rfﬂ?ﬁ)@ dngons of this
I nvention shoul S . be sufficiently low to ensure desirable evaporation, yet

sufficiently hi gHR$ Ysanss- ¢ jheidessds Rretrsablymsnsyred in me of fuidicampositiors et anbi ent
condi tions. Prekgsfalymbe Thidistprefrat2Pddae ek deibledtal i idis at

| east about 60C .gDre p_r,eferlal;;slp; antj )Ipeast IJé:tbo’th y%&‘,%lr?%gtﬁn%%gferabl y at

| east about 80CTUREMROSIHPERS te BHSS 95 rafs ap srxerakdogeninghe lethalrengsandiplettivgsi r abl y | ow
in water and t ok &garitin@f GR@bRWersus thepet@ 8&5}%& - | acid
content, the_great eg?,_the st abi IriSltlsy of t%%grccog?rlg _ncf?g%?mgdoéfr&u?a | and
formula I1. Pt fempgsitiete The dosepethal tori@%ons tre|test pppulatigsdscalledthe mediwe a rmoi st ur e

tent of | is 149 25 . bly I th
content o eSSleHmBBd?os%D?@Hﬁdlsi lcﬁwsdﬁa%n/ld or%tﬁdﬁ. gée‘?%‘?ra y 1ess than

or equal to about 0.3 o most preferabl’y |ess equal to about
0.1 w.% Wat er ingtaceete-Qdompr rcrglapedig oftehesinabTrchnplogs FohrtinEditiod  E- 1064- 92,
St andard Test Mpblhng ph Q6 Y90, &fureftiyQuaBY & >5hill Logetric Karl

Fi scher Titratian., 3833I t is pref er:'rqtiald@t?‘{lat:> t(ﬁgé{??%'géﬁ%%ynp%g?t i ons of the
i nventi on have gassifigdy|forral doxicity under OSHA rules. EU (European Union) uses a

15 cutoff of >2,000 mg/kg. It is preferred that the fluid or fluid blend according to
the invention have an oral rat LDsg of >500 mg/kg, more preferably >1000 mg/kg,
still more preferably >2,000 mg/kg, even more preferably >3,000 mg/kg, and most
preferably >5,000 mg/kg. Likewise, the fluid compositions should not be
problematic by dermal or inhalation routes and should also not be an eye or skin

20 irmritant, as measured by OSHA or European Union (EU) standards.

The invention provides fluid compositions which preferably produce
reduced ozone formation due to atmospheric photochemical reactions, thereby
avoiding the deficiencies associated with halogenated organic compounds,
particularly toxicity, ozone depletion, incineration by-products and waste disposal

25  problems. In this aspect, the volatile components of the preferred fluid solvents
and fluid solvent blends preferably do not have more than 2.0 wt. % of halogen
and more preferably less than 0.5 wt. %, and most preferably less than 0.1 wt. %.

The fluid according to the invention should be inert and thermally stable so
that it does not break down. For instance, the material should not break down into

30 reactive species. In a preferred embodiment, the fluid is more thermally stable

than tert-butyl acetate.



content of less than or equal to about 0.1 w.% nore preferably | ess than
or equal to about 0.05 w.% nost preferably | ess than or equal to_about
0.01 wt,% Total 2 9 JUN 2004 WD 01/47858 PCTI C1500/ 35145 - 16 8¢l Ient ent
is preferably neasured by ASTM nmet hod D1613-96, Standard Test Method for
Aci di ty wo oYatssil e Sol vents and Chenical |nternediates PEEYSIHPaint
Var ni sh, Lacquer and Rel ated Products. The fluid conpositions of this
invention are preferably lowin toxicity. 5 One way to neasure the
toxicity is to neasure the dose-effect relationship on a |iving organism
The dose is preferably nmeasured in ng of fluid conmpositions per kg of body

mass. This is prefefabiyddompogrpgntdRahahd helyveadon magthensagintdne f1 uid
conpositions to mce or rats at several doses in the |et hf:\l range a
plotting the progas sihgr duid hed poyeigd Gigse PRRECHE WEREAGR BT AME Pobul ati on
killed by the 10 _conposition..The %1Rf<i bhenlgst popul ation
is called the 1j!ié(ﬁli“ vapQrAes P e n?%ﬁ)@%%‘ﬁg%@g’i\%%{%%i c]alsltyrﬂ)used as a gui de
for the toxiCidwporsRe inth@e athdSIhRRC Prefiéirek pbyres arEnitse boPsdg shediuidhgni cal
Technol ogy, Fouth Edition, A Vol. 24, pp. 456-490. Ogr;.gntl an LD50 of
>500 myl kg Squadriefdrasoraef a gagpier, di1agi Fsnserant 89! veagnd Bk L0 tirder osHa
rules. EU (Eurorgﬁ%g?s%e?mn | uiigurﬁﬁoﬁsl%soécnfingi rezi PR edfne wHith diler

preferred t hat? | 'ui dor l'end according to_ the invention have an
oral rat LD50 @fmpxafils regékas 2 heot-srapsfeffbndbimowndben apyaretion: & IMATOYor e

preferably >2,000 | kg, even. nore preferably >3 lKe,:: :
preferably >5,weﬂ<ag§iﬂk@fa@? frIRNE MIRESSFY ﬁiad‘xﬁcgg%ggﬁg’? ?%r%é%sl gu 13@%%% be

probl emati ¢ by, dsrRlioPfluidnbad@atdi©end Bukas! fodd asdtber; ds alskifrobrioe an eye or
skin 20 irritant, as neasured by OSHA or European hlni n. gELQ'd.stgondar ds.
The inventi®n impovdethesibnice suhnses fentsHer Yande: gt PEPUBYY Brodlice  reduced

ozone formation diy sBl%tigﬁ%gglﬁérg B Qﬁdqgtmﬁﬁlbs{aﬁ%,t 100Spent e BRPEse

avoi di ng the derPeCiéncr es ated wi th hal ogenated organi ¢ conpounds,
particul arly t gigimentsyand oBenpardephigs;iand thd s ner ati on by- products and waste

or of o1 red 1141 4 sol Hanpere Rt best {é%ﬁkf‘ghﬁ’édﬁ%?f%?%?%?%ﬁ?ﬁ‘%”ﬁﬂf nave
more than 2.0 iMat th¥padcekatbeag@im-combustion process. It is particularly beneficial if the
15  fluid according to the invention be used to replace at least a portion of a traditional
industrial solvent in a process using a large amount of fluid, e.g., a process using
1000 Jb./year (500 kg/year), even more preferably 5 tons/year (5000 kg/yr.), still
more preferably 50 tons/year (50,000 kg/yr.), and most preferably one million
ibs./year (500,000 kg/yr.).
20 Tt is also preferred that the process in which a fluid or blend according to
the invention is used or in which at least one fluid according to the inventon
replaces, at least partially, a fluid having a highey MIR, be a process in which the
fluid is intended to evaporate, such as in a coating process. 1n such a process where
the fluid is intended to evaporate, it is preferred that at least 10% of the fluid or
25  fluids evaporate, more preferably 20% of the fluids, and so on, so that it 1s most
preferable if >99% of the fluid or fluids present in the coating evaporate.
Furthermore, one of the greatest environmental benefits of replacing a
currently-used industrial solvent with a solvent according to the invention will be
realized if performed in a geographic area where monitoring for ozone and
30  particulate matter formation occurs, and more particularly in geographic areas
defined by a city and its contiguous area populated by at least 500,000 persons,

and wherein the replacement of at Jeast a portion of the currently-used industrial



and nore preferably less than 0.5 wt. % and nost preferably less than 0.1
w. % The fluid according to the invention should be inert andghgryml !y
stable so that it does not break down. For instance, the material should
not break down into 30 reactive species. In a preferred enbodi nent, the
fluid is nore thernmally stable than tert-butyl acetate. 2 9 JUN 2004 WO

01/ 47858 - USGD 35145 The fluid conpositions ac ' to the
i nvention %yoag;egésused in any process using a fluid, ;P%é'ﬂ%@%ﬂ‘tgul arly those

processes wherein at |east a portion of-18the fluid evaporates and even nore
particularly wherein at | east a portion evaporates into the atnosphere.
Preferred processes are those utilizing the fluid as 5 one or nore of a

carrier, dil uent[stalv%jt%\mﬁﬁﬁaﬂtacm?@l#vtgﬂ)tc’ir%v@ﬂ%ntc{]ul cslaini:< 1] tiohlnrH]C!ﬂ}l%%i " processes

wherein the fl ui unctions as arr rnert reactiron nedi ch ot her
conpounds r eact ;forawtien, hoatasuredipysdither nidniiorohg deviwy brisy draktilatidn afgct i on; to

| mprove wor kabi_] 4 : Rnyf LT LOCESS; . as VI.S.COoSj ty reducer to
thin coatings; 5@“%%’#%‘)‘(‘??%?@ Fé’ﬁﬁlﬂl{?l{]g’% (E;Ohéeélgrgl?l g‘iegmbﬂge ﬂ&ﬁéﬁe | from
anot her; as a t acdordingdp thepresent f@matippr ove adhesion to a substrate for better

bondi ng; as di ssol i i .. prepare sol utions. of | yners, resins,
and ot her s ui)sst ances‘;}(llle'[l gvcgﬁ%pogfr%} cftﬂg“rd PE%Z‘PE%%‘ e SheYrsy 24 8‘%6 r
particul ates; angplichent suck as paints azd pthefoeatings adHesites] adlaps, aghaBuble a

stationar rocess .and al so ferred that th rocess be a non-conbustion
process. Ytpi s 6]3? '?aésdflgﬂnfsgléﬁ% f%'is%{?eripfog't'%es“%fc?ﬁﬂeﬂcsaccordi ng to the

i nvention be useharinacentiqalsadritligg milde atraction) edattion dil@dntspinks, afdtalvopting

i ndustrial sol v?@t [ B BRLOCESS using a large amount of fluid, e.g., a
process using 105% 7 ?)975535tre°( 500 kg/year), even nore preferably 5

tons/ year (500 kg/ yThe)mossirefefred ws0sRhPiledserabdiyg b thelidREhamaAwiK é% 000)
kag/yr.), and nost preferabl ne m.lio | bs. /year 00, 000, k ,r.). 20
I? iys 331I so pref @Forcgsawﬁlﬁﬁ’f’%e?l{g&ﬁvo&@é%‘ml: ﬁ%i"ﬂi‘?%mf"fllﬁ% mere Bt %ccor di ng
to the inventi dnconsumespddiats, ind codlingdsuch aslae@séfindshing fardhitect@qicad di ng to the
I nvention replac at | eas%pg%t lally, a fluid having a higher MR be a

S,
process in whi Chnd?lﬁgal coatings an
Paints and coatings comprise the largest single category of traditional

15 solvent consumption, accounting for nearly half the solvents used. Fluids serve
multiple functions in paints and coatings, including solubility, wetting, viscosity
reduction, adhesion promotion, and gloss enhancement. Fluids dissolve the resfns,
dyes and pigments used in the coating formulations. Also, prior to application, it
is common practice to add a solvent thinner to attain the desired viscosity for the

20  particular application. Solvents begin to evaporate as soon as the coating
materials are applied. As the solvent evaporates, film formation occurs and a
continuous, compact film develops. Single solvents are sometimes used in
coatings formulations, but most formulations are blends of several solvents. In
many coatings applications, the solvent system includes a slow-evaporating active

25  solvent that remains in the film for an extended period to enhance the film’s gloss
and smoothness. Because of evaporation and the large amounts of solvents used
in coatings, there is a significant amount of VOC emissions into the atmosphere.

Resins which may be incorporated into compositions comprising fluids
according to the invention include acrylic, alkyd, polyester, epoxy, silicone,

30  cellulosic and derivatives thereof (e.g., nitrocellulosic and cellulosic esters), PVC,
and isocyanate-based resins. Numerous pigments may also be incorporated into

compositions according to the invention, and it is within the skill of the ordinary



fluid is intended to evaporate, such as in a coating process. In such a

process where the fluid is intended to evaporate, it is preferred that at
| east 10% of the fluid or 25 fluids evaporate, nore preferably?30MNafgt he
fluids, and so on, so that it is nost preferable if >99%of the fluid or
fluids present in the coating evaporate. Furthernmore, one of the greatest

envi ronmenr‘@d 19%3 fits of replacing a currently-used +%§M 1"& sol vent

with a sol Vent accordl ng to the invention will be rea performed in
a geographi c area where nonitoring for -d2ene and 30 particulate matter
formati on occurs, and nore particularly in geographic areas defined by a
city and its contiguous area popul ated by at |east 500,000 persons, and

Mmdustrial 2 o JOREDuar e Dt S B gl kiR, BB h 2 1 i

accordi ng to thendpsearfithecertivoaruses a reduction in the ozone formation, as

nmeasured by either ngpif dé’i“?%ﬁﬁﬁés{doﬁ%sw som; t%le&al%wdqilﬁgsnefi ({“ the reduction

using the MR of the |n ol ven rep acea d added
according to thelegressantal pagts aud dtiem objEctsTh enanneperativrsn Mifidral ispirifslhaved

conposi tions orbewogotph]g”gc&gr%ey QJta}erﬁgus;{#gme%gp]f)%}mﬁﬁbons such as

pai nts and ot sea chem cal s,
cl eani ng sol uti dryﬂrocmbmlunhcnupdlmmmtlwmmw ﬂamntabrhtya:‘on@ms Ef'fantsrmceut i cal s,

drilling nuds, extracti e nts, in king fluids,

phot or esi sts, et )él}n r%% Oﬁa’ﬁc SOlvg%er"erfeé'r B a%"é’gﬁ?mlfoﬁ‘goﬁv W?é‘ifef?ordl ng to the
invention is w tshccassful bmmmommmrmotdoehawethuptrfmmé PPt thar mation is
desired, and nor e arrt|cu0 ar g, co B ductsi 5“1 coatings such as
aut o refini shi ngP &P EANE 205 ra‘i“llse ang. rﬁsﬁ usértalf’ THEAYEIMd paints. Paints
and coati ngslu:orfpmmmorsﬂneoptmngues:bkthen@loésahaheg.ﬁxhye@flo\ﬁfeadivttywal 15 sol vent
consunption, accountin t he sol vents used. Fluids serve

enyironme 1] i fge Ir d nalf
mul tiple functiofhs 11 %ﬁﬁyrﬁ 3 %‘gdrd’ %8&‘? MRgwe e?vﬁré’fl'ﬂﬂﬁtah{jm‘é’ﬁqnﬁm IPH9meTet t i ng,
viscosity r eduq:tcrfamanactbthn pronotion, and gl oss enhancenent. Fl uids
i: :zm \I;?' E)Pet {)eZ:oBisl é\c? Hg solt?loga lic an thléltsuesgs clvgpotrart]ign ?oo?éaii E]s (:alflecc)ir mul ations.
vapor degreasing. In vapor degreasing, the solvents vaporize and the cold part is
15 suspended in the vapor stream. The solvent condenses on the part, and the liquid
dissolves and flushes dirt, grease, and other contaminants off the surface. The part
remains in the vapor until it is heated to the vapor temperature. Drying is almost
immediate when the part is removed and solvent residues are not a problem. The
most common solvent used in vapor degreasing operations has been 1,1,1-
20  trichloroethane. However, since 1,1,1-trichloroethane is being phased out due to
ozone depietion in the stratosphere, altemnatives are needed. Moreover, chlorine-
based solvents have toxicity concerns. Thus, some of the low reactivity, high
flash point solvents in this invention can be used in place of 1,1,1-trichloroethane
and other halogenated solvents,
25 An application that is similar to coatings is printing inks. In printing inks,
the resin is dissolved in the solvent to produce the ink. Most printing operations
use fast evaporating solvents for best production speeds, but the currently used
solvents are highly reactive. Some of the previously described fast evaporation,
high flash point, low reactivity in ozone formation fluids according to the
30 invention are suitable for printing inks.
An application that is suitable to the low toxicity, high flash point and low

reactivity in ozone formation fluids according to the invention is agricultural



IS conmon practice to add a solvent thinner to attain the desired viscosity
for the 20 particular application. Solvents begin to evaporate as soon as
the coating materials are applied. As the solvent evaporat es,zgiJUnnz[]gf
formati on occurs and a continuous, conpact filmdevel ops. Single solvents
are sonetines used in coatings formulations, but nost fornulations are

bl ends of Séﬁfﬁgs solvents. In nmany coatings appli caﬁ,ﬁp’p&mh&e sol vent
system i ncl udes 'a sl ow evaporating active 25 sol vent at ' renains in the
filmfor an extended period to enhance-#he film s gl oss and snoot hness.
Because of evaporation and the | arge amounts of solvents used in coatings,
there is a significant amunt of VOC em ssions into the atnosphere. Resins
whi ch may be i ngeiRR! aésBeldéstdreaMHRY ShdiikPREnfaRiTRbIE Sbddtndated] fik according to
the invention include acrylic, alkyd, polyester, epoxy, silicone, 30

cel | ul osi ¢ and ¥8¥4 pseeticideor herbicide s dissolyed in msalyeals which plsssantainsan cel | ul osi ¢
esters), PVC — andsifi¢ OSNXMeLReiSE ehitlefiShiBis afIERIAUR i GRS My al so be

i ncorporated into conpositions according to the invention, "and it is
within the ski | mpagtthegHicisney efaheformlationy Dgsalveaostorldires@leqate) US00/ 35145 - 19
artisan to det Sfoend mHASkicR) fibhbR Bof didoliSiofl RALTLIRAA Wb GHRE hpvedePeNdi Ng
on the end use of the coating. One cleaning application is col d sol vent

cl eani ng whi ch lo¥ terdety anda flash geisthigh eppeshito penimige Baremailite hazatds.ect s i n many
operations. M neral | okl . ' |.hg, but are
bei ng suppl anted by Eﬁ?%cﬁgéﬁ?%g%ﬁuﬁ%ﬁﬁ'ﬁ%ﬁ?@%@%ﬁ%ﬁ?&v@n gﬁg% to

em ssi ons and f ¢ompaabyamployedintecthprmacaatita andfoedprocgssingiimustdesor gani ¢ sol vent s

entirely from chagel AtARRRAM PR PAMGIAYocE B iiE AR R kP RCAUSE

aqueous cl eaners do not have the per properties nmake organic

sol vent basé@ c#eameansolyent dsed itq exitries oil flomssoyheans voftameed) ¢opwpeabOtsf or mul at or s

the option {0 SeaioulNGI 4S8 hofRl ARL Sulhh he XSk AUNEEAGY Vit as

environnmental |y preferred products nmeeting environnental concerns and

custoner per f ovupplpents dowdexiety, Mgl flash pointglowdVIRk fluids anp Plidblendsorf t hat uses

evaporation to gleanhs ﬁ%hf‘egul i aRRhadgaL easi ng. In vapor degreasing, the
él t he co part 1s '

sol vents vapori ze an
The fluid compositions of this invention can be used as a solvent for

15 various positive or negative type photoresists. Such compositions comprise an
alkali-soluble resin, a radiation sensitive resin, and the fluid compositions of this
invention. In this use, the fluid is a solvent for the combination of the alkali-
soluble resin and the radiation sensitive resin. Typical alkali-soluble resins
include alkali-soluble novolaks, polyhydroxy-styrenes and their derivatives,

20 styrene-maleic anhydride copolymers, polyvinyl hydroxybenzoates, carboxy!
group-containing methacrylate resins, and combinations thereof. Typical
radiation sensitive resins include 1,2-quinonediazide compounds and a.zide
compounds. Preferred are 1,2-quinonediazide acid esters of polyhydroxy
compounds having at least 3 hydroxyl groups, preferably 4 hydroxyl groups.

25 In addition to the above-mentioned applications, other applications that
can use high flash point, low toxicity, low reactivity in ozone formation fluids are
adhesives, sealants, cosmetics, drilling muds, reaction diluents, metal working
fluids, and consumer products, such as pharmaceuticals or cosmetics.

This invention will be better understood with reference to the following

30  examples, which are intended to illustrate specific embodiments within the overall

scope of the invention as claimed.



15 suspended in the vapor stream The solvent condenses on the part, and
the liquid dissolves and flushes dirt, grease, and other contanm nants off
the surface. The part renains in the vapor until it is heated & AN 268 vapor
tenperature. Drying is alnost inmediate when the part is renoved and

sol vent residues are not a problem The nobst comon sol vent used in vapor
degr easi ng ons has been 1,1,1 20 trichloroetha ver, since 1,
1, 1 -tri cm%@?gé%dhane i s being phased out due to ozo@ﬁ;eg@ e4|§on in the
strat osphere, alternatives are neededl-Mreover, chlorine- based sol vents
have toxicity concerns. Thus, sone of the | ow reactivity, hi gh flash point
solvents in this invention can be used in place of 1, 1, 1 -trichloroethane
and ot her halgggpptied sol vents. 25 An application that is simlar to
coatings is printing inks. In printing inks, the resin is dissolved in the
sol vent to produck amatinuas pilgrlant bigh presswg resper: atultmhsunswwma!st evapor at i ng
sol vents for dgdings Adiald DikeBR SRALO, MtharkSnbtANLlnintiAR] SOl vents are
hi ghly reactive. Some of the previously descr ast ‘evaporation, high
flash point, cmab(ﬁtrt'é'a&wmewfim&mr@@mwd@wnmrmwlamm ng to the 30

i nvention sAr gespid 5@@@%{15}& agrsh‘mﬂ Reabipks. An application that is suitable
to the lowtoxicity, high flash point and low reactivity in ozone
formation fluids accordi ng to the invention is agricultural 2 9 JUN 2004 WO
01147858 PCTI US00135145 -20 productp,pPesticides are frequently applied as
enul sifiable concentrates. The active iInsecticide or herbicide is

di ssolved in a sol ventCarygﬂ lgt}fbn‘%lf MQE%%%M%M ifier. Solvent

sel ecti on 0| s cr _tll N er.i i npact the
effici ency of t ?orrru atl &fédegrg W% gﬂrﬁ’ S’g’qg%%ﬁate 5 sol vency
0

for the pestici de, pr onot e go |spér Si en diluted with water, have
| ow t oxi ci t y—amd—pftastrpoimt—hrgh—enotgh—to—y+-r-rze—+arrabH ty
hazards. EXtRa&tfi on_processepotalitfid fopuéeéf)ar atSFlﬁg“’éiﬁe subst ance from
anot her, are owmpnl {8383 oy AGmé {inih /)6 ‘BWP'ffﬁ'eeut i offs andNexeadIser pcessi ng
industries. | O lsleed extraction is_a|w@®8hAused Estert acki on process.
Extraction-grage hegzpruglmcs 10 pgscompon syl vent usgd to| extgact pil from
soybeans, cqt Lé)llbccu ﬁ]U]l T peanuts;
180 67 96.6 4.6
Pyridine
3,4-Lutidine 219 33.5 944 45
4 iso-Quinoline 189 42.9 78.8 5.0
N-Methyi- 180 51.8 90.4 2.1
Pyrrolidone

* based on converted butenes

15 Table 1 demonstrates that the ester base component of the fluid
compositions of this invention can be made in a one step hydroisomerization

process using dilute alkene feed.

Example 2
20 The product of Example 1 was distilled to separate the normal from the iso

ester (>98% methyl n-pentanoate). This distilled product was evaluated against n-
butyl acetate, a composition having a wide variety of fluid uses, but which has
relatively poor environmental characteristics, for various performance

characteristics. The results are shown in Table 2.
25



and other oil seeds to produce edible oils and neal used for aninmal feed
suppl enents. Low toxicity, high flash point, low MR fluids azq%f%#@ﬁ

bl ends of the invention can be useful in such industries. Th {
conpositions of this invention can be used as a solvent for 15 various
posi ti vevaponeged i ve type photoresists. Such conpositi ondCEYPrYE an

al kali-soluble resin, a radiation sensitiye resin, and the fluid
conpositions of this invention. In this Use, the fluid is a solvent for
t he conbination of the alkali- soluble resin and the radiation sensitive
resin. Typical alkali-soluble resins include al kali-soluble novol aks,
pol yhydr oxy-styrenes and their derivatiyggl 220 styrene-mal ei ¢ anhydri de
copol ynmers, polyvinyl hydroxybenzoates, carboxyl group-containing

nmet hacryl ate resins, and conbi | t i radi ati on sensitive
resins include 1,2-quinonediaz?%%hgﬂﬁ%gﬁﬁggggﬂJﬂﬁ%dEg

are |, 2-qui nonedi azi ci-d-esters—of—potyhydroxy—comgounds having| at

| east 3 hydroxyl grcRsppertpr ef er dbl yUnithydrjoxPstyrside |25 BmRtttion to
t he above-ment|i oned applications, other afdplications that FPeadvsise high
flash point, lfewtoxicity, tow reactjyity in ozone formation fluids]|are
adhesi ves, sedl ant sDigiye ics, drill¥ng nmuds, reactiod.diluents—netal
working fluids, and conggper prjoducts, such asipharnageuti cél® or
cosneti cs. Thijs—-nvention—wiHH—bepetter—understopd—wtih ref nce tflo the
foll owi ng 30 gxanples, whi%h are intended Jto ilﬂzitrate spec?é?c

enbodi ments wifrhim the oygyall |scope of the inyeption jas claggred. 29 JUN
2004 WO 01/ 47858 PCT/ USCY 35145 | 21 ExanpHe—t—+n—a—continuous—pitot-pl ant
hi gh pressure [reactor. mBf%i pl e funs were jmade 18¥ntact ng alggffinate-z

stream w t h CO—mettanot nd a icobalt carjponyl gbgon cjatal ygbousing a

variety of |igands. The rBYction! conditi tvpnes of

A P |
\va) i ganus, aritu

results of thel r gaghipens barfaGhown i ACTablle 1. T2Ble 1 Car boAYPat i on of

Raf f i nat e- 2 st peam-Wth—vethanot
Viscosity at 25°C cSt 0.79 0.8
Pour Point °C <-42 <42

The results shown in Table 2 demonstrate that the compounds of formula |
have substantially the same characteristics of n-butyl acetate. This means that the
compounds of formula I are an environmentally friendly substitute for n-buty)
10  acetate. The blend of themormal and iso esters trom example 1 (1.e., without
distillation) are expected to exhibit similar results.
Having now fully described this invention, it will be appreciated by those
skilled in the art that the invention can be performed within a wide range of

parameters within what is claimed, without departing from the spirit and scope of

15  the invention.

azide conpounds. Preferred



10 T=150C; L/ Co=17; Methanol/d efin Stream2.0; P, m=2100 psig; Aefin
Stream Co=100; H2 in gas=3.5% RunTotal RunButeneSelectivity No.LigandTi me
(m n.)Conversionto C6Normal /1so (Mol . % Ester* I3-Pico|ine16584§é¥%ﬂiwm
24- Et hyl -1 SO6796. 64. 6 Pyridine 33, 4-Lutigine21933.594.44.5

4i so- Qui nol i ne18942. 978. 85. 0 5N- Met hyl - 18051. 890. 42. 1 Pyrrol i done * based
on converted butenes 15 Table | denonstrates that the ester base conponent
of the fluid conpositions of this invention can be nade in a one step
hydroisonerizatigg@ﬂbﬁocess using dilute al kene feed. Exanple 2 20 The
product of Exanple | was distilled to separate the normal fromthe iso
ester (>98% net hyl n-pentanoate). This distilled product was eval uat ed
agai nst n- butyl acetate, a conposition having a wide variety of fluid
uses, but which has relatively poor environnental characteristics, for
various performance characteristics. The results . are.shown in Table 2. 25
29 JUN 2004 WO 01/.47858 -22 Tabl/éﬂznww@]é’rfﬂ%dlbﬁ&}%f EUPPHIAPr ti es

PCTI USOCQO' 35145 Propertyunitsn-Butyl AcetateExanple 1 Product
COmMPpIISINg:

(a) a compound of formula [:

O

R~-—C—OR;
wherein R, is linear Cs-Cg alkyl, 2nd Ry is C-Ca alkyl; and
(b)  acompound of formula Ik:
O

R;—C—O0R,;
wherein R, is branched Cs-Cy alkyl, and Ra 18 C,-Ca alkyl; and R, of
formula | and R, of formula 11 have an equal number of carbons, with formula I

and formula 11 being present at a wejght ratio of 2-100:1.

2. The composition of claim 1, wherein the
cornposition has Hansen Solubility Parameters of 84 between about 13 to 20, 6, of

between about 2 1o 10, and 8y, of between about 3 to 18.

3. The composition of claim 1, wherein the

composition has zn initia} boiling point of at least about 70°C.

4. The composition of claim 1, wherein the

composition has 2 flash point of at least 3°C.



DistillationC | BP126127 5%427129 509427129 95%128129 DP128129 Fl ash Poi nt
by TAGC27.027.5 Viscosity at 25CcStO. 7%._8 Pour Poi nt C<-42<-42 S%Q_UﬁNZUi
results shown in Table 2 denonstrate that the conpounds of formula’l %ave
substantially.the same characteristics of n-butyl acetate. This nmeans that
t he conpounds of fornmula | are an environnentally friendly substitute for

n-butyl 10 acetate. The blend of t £l I1SQ ens fromexanple 1
(i.e., wthout istillation) argleecggng@?ﬁe]gﬁt%ﬂeax ‘ilb\iq'g]g?flm | ar results.

Havi ng npuncé{wjtl;s)ﬂtjgr?ﬁﬁ{ﬂel?%gmfame% at V@ @Rditioha Wolpobed epaneciramete by t hose
skilled in the art that the invention can be perfornmed within a wide range
of paranet grmpwiohbisingbACs-Cs atdaat s, aninehouCi dapieotirlig CrloetaEs: spiri t
and scope of 15 the invention. 29 JéJNhZng(%f -23 Clainms: 1. An

Es

envi r onnent &G EFEBAER S FHIEE: E8npo rh0Gfpri sing: (a) a compound of
formulal; 011 R-C--OR2 wherein R is linear C-C6 alkyl, and R2 is
g-A4 alkyl; and (b) a conmpound of formula 11: O

6. The composition of claim 1, wherein the

composition has an evaporation rate of 0,1 to 12 relative to that of n-butyl acetaie.

7. The composition of claim 1, wherein the

composition has a water content of less than or equa) to about 0.5 wi.%.

8. The composition of claim 1, wherein the

composition has a total acid content of less than or equal to 0.1 wt.%.

9. The composition of claim 1, wherein the compound
of forpmula I and the compound of formula 1L is present in the fluid at a lotal

concenftration of st least 5 wt. %.

10. The composition of claim 1, wherein Ry af

formula ] and R» of formula Il are C,

11. The composition of claim 1, wherein R,
of Tormula I and R, of formula II  are Cs and R; of formula I and R, of formula 11

are C,.

12. A fluid composition comprsing:

(2) a compound of formula I

0

I

R;—C—0R;



11 wherein R, is branched C3-C6 alkyl, and Rz is C -C4 alkyl; and R of
formula | and R1L of fornula 11 have an equal nunber of carbons, wth
formula | and formula Il being present at a weight ratio of 2-20QUN.201.
The conposition of claim1l, wherein the conposition has Hansen Solubility
Paraneters of od between about 13 to 20, bn of between about 2 to 10, and

bh of between about 3 to |S. 3. . The canposition of .cl.aiml1, wherein the
conmposi tion has awiqfﬁntﬁ‘ldﬁﬁﬁﬁrlqlh@ ‘ﬂgﬁnfndts)l?‘ ‘ét?ﬂl"é“a‘ggﬂabout 70C. 4. The

conposition of claim1l N sihg,ui£gnposi tion has a flash point of at
| east 3C. -24- 2 @JUI\F ﬁ%ﬁéﬂe corrpuosi tion of claim1. wherein the

conposition further conprises ab | east one additional conpound sel ected
fromthe group consisting of -C9 al kanes, C7' aromatics. Cl-C9 al cohol s,
C3-Co ketones, C, -Cl2 esters, -Cl2 ethers, and Cl-Cl2 hal ocarbons. 6.
The conposi tion of claim1, whereignthe conposition has an evaporation
rate of 0,1 to 12 relative t0 that of n-butyl acetate. 7. The conposition

of claim1, wherejfefher, GHBRBEL CQUT,ABG],antFRatieC;-CantkahitandfRildss t han or
equal to about 0.5 wt.% The conposition of claima1, Wherﬁn? tqjg
conposi t i on.fohaslad dndtial offoinble Sravaen s68ua) Y bEHRIFaRNSHE (PFHR L Uit %

9. The conposition of claim]l, wherein.the compaupd,0f formula | and the
conpound of #@GriRTPaa %Fggﬁff’é‘g%ﬁtaiwnm téﬂfq ui‘d at'P‘ant otal concentration of

at least 5 wt.% §9 TQ%oH]&BP:%M-i OofprgfulcCiiei m 1, wherein R, of fornula |
and R, of formula’ll are 111 _ The conposition of claim1l. wherein Rl

of formula | and R} of fornula PRsare C4 and Rz of fornula | and R, of
formula 11 are C1. 2. A qui(il conposition conprising:

‘R)—CH—OR;
wherein R, is Ci-Ce alkyl, Ry is C-Cy alkyl, and Rsis Ci-Ca atkyl.

13. The composition of ciaim 12, wherein the

compound of formula 11 is present in the fluid composition at not greater than a

concentration of about 5 wt.%.

14. The composition of claim 12, wherem the
compasition has an ozone forming potential less than or equal to 2.0 g. of ozone

produced per g. of fluid,

i5. The composition of claim 12, wherein the
composition has Hansen Solubility Parameters of §4 between about 13 to 20, &; of

between about 2 to 10, and 8, of between about 3 to 18.

16. The composition of claim 12, wherein the

compositicn has an injtial boiling point of at least about 70°C.,



(a) a conmpound of forrmula I; 0 11 R 1-COR2 -25 wherein R~ is linear C3-C6
alkyl, and R2 is CG-C4 alkyl; (b) a conmpound of formula DO 1~ gCCRZ
2 9 JUN 2004 wherein R is branched C326 al kyl, and R2 is c3- A WWU,[M and
R, of formula | and RI of formula 11 have an equal nunber of carbons, with
formula | and fornmula 11 being present at a weight ratio of 2-100:1; and

(c) a conpound of17formjl a 111: C@“%%gﬁo%damq@hmcﬁmm C3-C6 al kyl ;
R2 is C3-C4 alkyl, "and R3 is Cl-Ca a . 13. The conposition of claim12,

wher ein thecoﬁ@@ﬁﬁ%ﬂ%a@f& o poiheof diledss3q.esent in the fluid conposition at
not greater than a concentration of about 5 wt.% 14. The conposition of

claim 12, wherein the conposition has an ozone form ng potential |ess than
or equal to 2.0 g. of ozone produced per.g. ,of .flud, 35 he conposition
of claim12. whe%@i-n t he corrpos?kf"? 6‘?‘1“12%?%“%&1?@&%“’5%’&gllc{eﬁﬂ/hEPar ameters of
8d between % : L5 a10eLes, AoiHal orhfbuh@ seiRbdd Homothcbet ween
about 3 to g%%%f%ﬂj%?ﬁgﬁ%%r%g{ inftgisoanl?of claim 12,d V\he](r;bei n the conposition
has an i ni t igabupbedirsistig gpEIRIC.aflkats,| @astormiostC.70Ck colpds, £ CaPFfaoEnposi ti on

of claim 12, wherein the
Cy-Cy2 esters, Ci-Cyz ethers, and Ci-Cy;y halocarbons,

19 The composition of claim 12, wherein the

composition has an evaporation rate of 0.1 10 12 relative to that of n-butyl} acetate.

20. The composition of claim 12, wherein the

composition has a water content of less than or equal 1o about 0.5 wi.%.

21. The composition of claim 12, wherein the

composition has a total acid content of less than or equal to 0.1 wi.%.

22, The composition of claim 12, wherein the
compound of formvula I 2nd the compound of formula Il are present in the fluid

at a total concentration of at least 5 wi.%.

23. The composition of claim 12, wherein R, of

formula ]l and R; of formula I are Cy.

24. The compositien of claim 12, wherein Ry of

formula 1 and R, of formula I are Cy, 2nd R; of formuia and R, of formula 11

are C;.

25, A method of making a fluid composition,

comprising:



conposition has a flash point of at |least 3C. 29 JUN 2e 1 g. The
conposition of claim12, wherein the conposition further conprises at
| east one additional conpound selected f-2bmthe group consisting afN G CO
al kanes, C? aromatics, C-C9 al cohols, C3-C9 ketones, C3-Cl2 esters,
C3-C, 2 ethers, and C -Cl hal ocarbons, 19, The conposition of claim12,
wherein the conpositio vapor ation rate ©f ;/frk tO 323 tive to
that of n-butyl a %t %”é’-’.ag]g)‘.smﬁtﬁoeﬁconposi tion o?gc(%aai]?nm%z viherecﬁjn@t he
conposi ti ongpage/a wat er cont estin @fcalteagiatirareidysieqpalvidos edyopRsi®IB w . %
21. The conposition of claim 12, wherein the conposition has a total acid
content of ftegsintdmn or equal to 0.1 wt.% 22. The conposition of claim12,
wherein the co i(E)hund of formﬁl ?\fl andI.the compound of fornula 11 are
present in the fIGhd BE"PYEEL I UBRENtration of at least 5 wt.% 23. The
conposition of claim12, whereijm R of formula |l and Rs. of formula II
are C4. 24. Th.e conposition of claim1l2, wherein RL of forrmula 1 and R
of formula Il are Ca, and R2 of[]forrmla | and R2 of formula 11 are C3, 25.
A met hod of making a fluid ﬁo gsi}'on, conprises g; 2 7 29 JUN 2004
contacting a mxture of a C"3- ®ene. CO . and C, -C4 alkanol with a
carbonyl ati on ca : icele MRSk I i @N.C cOoRklai ning: (a) a conpound
of fornula 1: OT\%}%%%%Q%% AAeCRaIR! B ®

(b)  acompound of formula II:

0
R —C—OR;
wherein Ry is branched Cs-Cg alkyl, and Ry is C;-Cs alkyl; and R; of
formula I and R, of formula 11 have an equal number of carbens, with forrmula |

and formula II being present at a weight ratio of 2-1060:1; and

(c) 2 compound of the formula III:
OR;
|
R|—CH—OR;

wherein R, is C3-Cs alkyl, Ry is Ci-C, alkyl, and Rj is C)-Cy alkyl.

26. The method of claim 25, wherein the compositicn has
Hansen Solubility Parameters of 34 between about 13 10 20, &, of between about 2

to 10, and &, of between about 3 to 18.

27. The method of claim 25, wherein the composition has ap

initial boiling point of at Jeast about 70°C.

28, The method of claim 25, wherein the composition has a

flash point of at least 3°C.



wherein R, is linear C3-C6 alkyl, and R2 is Cl-Ca al kyl; (b) a compound of
formula 11: 0 R1- OR2 wherein R, is branched C3-C6 al kyl, and R2_is &:JIW
albll; and RL of fornmula | and R, of fornmula 11 have an equal nL bl
carbons, with formula I and fornula lJg.being present at a weight ratio of
2-1001; and (c) a conmpound of the fornmula Il1l: OR3 RI-CH OR2 wherein Rl is
C3-C6 alkyl, RRis Cl1-C4 alkyl, and R3 is Cl1-C4 al kyl. 26. The nethod of

cl aim 25, wherein the conposition has Hansen Solubility Paranmeters of bd

bet ween about 13 o 20 Sp EDELASENANGHYSZynlAirke cBAfoflophadit ween

about 3 to 18. 27 The method of claim isherel n the conposition has an
initial boilfgeg BRIt RE0baa@tat@ast about 70C. 28. The nethod of claim 25.
wherein the cor‘rgosi tion has a flash point of at |east 3C. 29 JUN 2004 -28
29. The nethod of claim?25, wherein the conposition has a flash point of
at |least 14C. 30, The nethod of claim 25, wherein the conposition further
conprises at |east one additional conpound selected fromthe group

consi sting of al kane r 1 CS, whereGOthalc6QR8iSon &3tHeP ket ones,
C3-C72 esters, gBGJOgZ et he?gfgéﬁﬁqﬁ?%&%%érocrgr bonsc. 1. The nethod of

clai m 25, whengirtct idcanoposidiiion! kaspamd elapdrfathoe gate cofsiving of o | 2
relative to that of n-butyl acetate. 32. Thg {Eﬁg‘%od of céai n? 25 )q]erei n
the conposi tGeoRs Akanes, Coatremadehierlts Bo0ks S TnARIBFSdduar 6 abait? 4. 5

urt. . ethers, and C-Cy; halocarbons.

3l The method of claim 25, wherein the composition has an

evaporation rate of 0.1 to 12 relative to that of n-butyl acetate.

32. The method of clzim 25, wherein the compesition has a

water content of less than or equal to about 0.5 wt.%.

33. The method of claim 25, wherein the composition has a

total acid content of less than or equal to 0.1 wt.%,

34, The method of clzim 23, wherein the compound of formula
1 and the compound of formula 11 is present in the fluid at a tota] concentration of

at least 5 wi.%.

35. The method of claim 25, wherein Ry of formulz I and R, of

formula Il are Ca.

36. The method of claim 23, wherein R; of formulza I and R, of

formuia 1T is Cs and R; of formula I and R; of formula I1is Cy.



33. The nethod of claim25, wherein the conposition has a total acid
content of less than or equal to 0.1 w.% 34. The nethod of claim 25,
wherein the conpound of fornmula | and2$he conpound of formula 219 i 2004
present in the fluid at a total concentration of at least 5 w.% 35. The
met hod of claim?25, wherein R of formula | and R of forrmula 11 are C4.
36. The net hod of.,.clai m 25, el 1 ~EQr A e fQtpul a 11
o Chand R of Edrmal a1 aHAPEEBR oftlalh o O e QAN ey Bt S HULS 57

The net hod gggﬁg@'@bﬁﬁww@@@gaqne fluid further COW rses a conpound of the
formula I'l1: R--CH-OR2 wherein Ris C3-C6 alkyl, R2 is C1-C4 al kyl,

and R3 is Cl-C4 alkyl. 38. The ®Bi hod of claim 37, wherein the conpound of
formula 111 is present in the fluid conposition at not greater than a
concentration of about 5 w. % 39. The nethod of claim 37, wherein the
conposi tion has an ozone fernnhg ential less than or equal to 2.0 g. of
ozone produced per g. of f%di d.'Z(%,gkzl'he nmet hod of claim 37, wherein the
conposi tion has easerR SoCul, kikyy, Bds et eiis],chd38: betweenkabout 13 to 20,
5p of between about 2 to 10; and 5h of between about 3 to 18. 41, The

met hod of claim 37, wherein the conposition has an initial boiling point

of at |east about,/0C 42. e_net ho - M3, b d beroeRmROSI tion
has a flash point>of at | e:grg? Hggogfg.c%gh?ﬁépﬁgﬁl tg\fMgg{ng% 37, 0vvherei n the
conposi ti on rfus bhknt iRAAPDLEaDNRostRASE nangesddhir oualcenpapourfdbsel ect ed

fromthe group Consisting of
wt.%. :

39. The method of claim 37, wherein the composition has an
ozone forming potential less than or equal to 2.0 p. of ozone produced per g. of

fluid.

40, The method of ¢laim 37, wherein the composition has
Hansen Solubility Parameters of 83 benween about 13 to 20, 8; of between about 2

to 10, and 8y, of between abont 3 to 18,

41, The method of claim 37, wherein the composition has an

initial boiling point of at jeast about 70°C.

42. The method of claim 37, wherein the composition has 2
flash point of at least 3°C.

43, The method of claim 37, wherein the composition further
comprises 2t lezst one additional compound selecied from the group consisting of

Ce-Co alkanes, Cq' aromatics, C-Cy alcohols, Ca-Cs ketones, Cs-C,; esters, C-C)2

ethers, and C,-C;; halocarbons.




C6- C9 al kanes, C7+ aromatics, C-C9 al cohols, C3-C9 ketones, C3-Cl2 esters,
C3-Cl2 ethers, and Cl1-Cl2 hal ocarbons. 630 2 9 JUN 200 44. The nethod of
claim 37, wherein the conposition has an evaporation rate of 0.2 3tWNZH
relative to that of n-butyl acetate. 45. The nethod of claim 37, wherein

t he conposition has a water content of |ess than or equal to about 0.5

Wt. % 46. The methpd-of -cl aiin. 376 WNGTEIR NG HERMARILPBsAgs hasat otal acid
content of |ess t%gn or eque{&%&b. 1 v{\:/t%g% 47." The net E@d of claim 37,

wher ei n t he Gappowpd 1ok oforimdla relztiant hheofopbpoumndtef. formula 11 are
present in the fluid at a total concentration of at least 5 w,% 48. The
nmet hod of claim 37, wherein RL of formula | and RI of fornula Il are C4 49.

The nethod of claim 37, wherein Rl of, for I |2 sfqrauka 11 are
C4 and R2 of fornifa | and 35?&?%@%%}%{"%%’2?]?%9%65%8@ Re composi tion of

any of cl ai ngafer tOnted Whedsaniher dqakl @ a0but G ommela Ito fornmula 11 is 3-50: 1.
51. The conposition of any of clains | to 24 where the ratio of fornula |

to fornula Il is .5-40:1. 52. The conposition of any of clains 1 to 24
where the ratio 01116. Formul a”llhte?nefﬂ%cf'ylj ceilairanlii'},sw]w.?éTeSlﬁ & c]omposition has a

total acid content of less than or equal to 0.1 wi.%.

47, - The method of clajm 37, wherein the compound of formula
I and the compound of formula 1 are present in the fluid at a total concentration of

at least 5 wt,%.

48, The method of claim 37, wherein R, of formula I and R, of

formula IT are C,.

49, ' The method of claim 37, wherein R, of formula 1 and R, of

forrmula 11 are Cq and R, of formula I and R of formula [1 are C,.

50. The composition of any of claims 1 to 24 where the ratio of

formula 1 to formula 11 15 3-50:1.

51. The composition of any of claims 1 to 24 where the ratio of

formula I te formula 11 35 .5-40:1.

32, " The composition of any of claims 1 to 24 where the ratio of

formula 1 to fermula 1 1s 3.5-20:1.




