WD 2012/ 014162PCT/ 1B2011/ 053339 1 - FORMULATI ONS This invention
relates to the use of certain fumarate conpounds as sol vents, especially in
f or mul at iwo2p1pastezcul arly i n agrochem cal formul ati onspPamdB2m1/053339
environmental ly friendly formul ations; apd to certain novel conpounds. The
solvents of the present 5invention are Tound to be particularly effective
at formng stable emulsions in water. Nowadays, the Formul ation
Chemi st is required to address a nunmber of environnmental criteria when
devel opi ng new fornul ations. IdeaLJ&&M&ﬂgﬁJ&Eﬂie solvent will display nmany

or all of the l.owi n 0 t er . sol ubilit xcel | ent
ol a0l ving: poudBisityd PRSI e fhesiip it et soRa B £ o o1 ant
or ani mal cdHREiang ek AulheasRA pe@RulaHOW SdtbBhdnfitd] féinhtiors QWY BCAHShfichidlly f or
exanple to daPhnla | ow vol atil e organic content; and a high flash point.

The conpofiirid ybﬁormhlétlmseg@hto ¢erfammovocogznoings. sHteasplwms Qfﬁhmnwnbf t hese
Do e Fivsh LAt K B be bRRYLO) ThRLARLE (SIS LORE chilitSH T yaldhe
conmpounds may be Used ef reé s REe ngly, t he
present lnvent N@Wagmythd%nhﬁlanu@ehahlsalscreqtpfwn@l a@dretsommhtaer()f) as 15a
solvent 0 Ri.02 OR(1) .0 where R and R2 are each independently hydrogen,
opt i onal | §ndippErenial edgrip when deyghening pew dorgrulatioasbidepyray]tatdy salgen vyl |

optional | 8 aIkenyI
optional | élséﬁgstl B'&trg ﬂtltegollé\iéﬁgtp&% % 9%%2@5&%&?%% égij %g%ﬂ%ycl oal kyl ,
optional | yhsmlbmglpbwbeﬁbr [pesteides obsthict utgenicmmlwmmsbmhdé tromdjlar€dr 8nimal
cycloalken optionally suhstitut .. stituted o nsubsti t ut ed]
aryl; ro hguableREOURrS IpGkin TRt ?%W Eeqt% ?t’%%ntpﬁe doghoro™ s an

i nt eger f(f@l‘éﬂlfé ok n‘ﬂcocdn@&ft Usid\eenigrs Bhdait, fne %Elp&ﬁhd%Q)f 't@r_@@nt/ﬁw_e&%
expression "the total nunber of carbon atons in is an integer
from5 toe®b dpliya] ershag ofrth%nsxrolfemesemmamcmlartthat forrh sRblecamtlsibmsin2 car bon
at ons contain from n_atons. The present
|nvent|on“3Fg%h?8%3 @gmfngJﬁéV $%éamﬁggﬁ58§ﬁméét as an adj uvant to enhance
significantly thecdriml %gg &gdregéﬁfﬂh%mqﬁoﬂaeﬁh@a@éf@ &npoudof formula (1) as
2012/ 014162PCT/ 1B2011/ 053339 2 - Accordingly, the present invention
provi des #helvelde as an adjuvant of a conpound of fornula (1) as defined
above; suitably it provides the yse as an adj uvant of a conpound of formula
(') OR ¢)() 2 R(I) 05 mhere Rijand R2 are each independently hydrogen,
optionally substituted G IB\Q|
optionally substituted C3_8 cy® oal Kyl optRonaIIy“ ubstituted C3_8
cycl oal kenyl ; provided that the total n er of carbon atons in R and R2
is an integer from5 to 40 inclusive [suirtably from5 to 20 inclusive].
10Al kyl groups and noieties are straight or branched chai ns. Exanples are

met hyl, ethyl, iso-propyl, n-propyl, n-butyl, sec-butyl, tert-buty
n-anyl, i sdewdy|and K e ﬁ%ﬁlhbwi@}bpljl cnHy fradogen. antional esptituted [ic. substlmtt«bw

gr oups a”ﬂnﬁ%kt‘%‘t@{eﬂf %g@‘? dfplaottl sfuB tﬁht%{igé rsﬁ’“&sglp%&’ ﬁB‘s‘Hﬁﬁg fchai ns a”d’

where appropriate |gurat|on Exanpl es
are venyl Candikengl, byﬁonaﬂy@,hmiuhydl [uen@dhsdetsedcx;minymtlﬁmd] Cieyedlodikylyl and
cyclopentyl cloalke | udes cycl gbut en and cycl opentenyl . Aryl

i ncl udes Q(y SERpLfU eatlgct)ﬁtltugedptwﬁwbsﬂ@tﬁdﬁ Srarydedksny! aeertonally al kyl

are selec fuf Y&het 0 s 1; X | D

-0(C1_3) a%‘&gtlu &g[u@ ﬁ%&cgtgdg)auﬂ{;% gheldﬂ\lﬁ% ﬁ%@d_%rgﬁég%g{ueﬂﬁ%f rbkocr%r 0yndr oxyl
and hal o. atorns n tld &l ansiotegei framdttes 40nndiiscen plitablelreml ot Wdnflnome.hYhis oxy,

sul ool v el Rl b RO R AN I a3t Brm S BUAE (L bent s

on cyel oafeWlsivar encafd, 961t &lmiplcQ MaR WA VéMtaisD cAtBdateREl thn B Alak ¥bntamUitdmbl y
they are sel ected from hydroxyl and hal o. Opti onal substituents on

cycl oal keAyo 1&eaberptentsed fronthydroxy, =0, halo and G _3 al kyl; suitably

they are sel ected from.h X 0 2/014 62PCT 2011/ 053339
3 - Optional tIEspﬁ?ueﬁ‘%nﬁo Xmo 1%?%%18 é%%n %1 CM1a %n%é?rog$C1 3

al kyl , hakghaney ﬁgﬁlﬁcﬁﬂt Iy3hé Bio@c@él&y berf&ht_a%c@bk@fﬁéstlc@e._3 haI oal koxy, C2_3
alkenyl, Cl_3 al koxyC _3 al kyl ene, Cl1-3 al koxyC(=0)- and Cl1_3

al kyl sul phonyl ; suitably G 2 alkyl; nore suitably nmethyl. Suitably
optionally substituted aryl is suitably optionally substituted [i.e
substituted 5 or unsubstituted] phenyl or optionally substituted [i.e
substituted or unsubstituted] tolyl; nore suitably phenyl or tolyl;
preferably phenyl. In one aspect it is optionally substituted phenyl.
Suitably halo is chloro, fluro or brono; nore suitably chloro or fluoro.
Suitably R is hydrogen or Cl1_18 al kyl optionally substituted by one, two
or three

op@ll y, substliuted C _ig al kenyl,

0



10hydroxyl groups. Suitably R2 is C3-18 al kyl optionally substituted by
one, two or three hydroxyl groups. Suitably R is hydrogen, nethyl, ethyl,
| i near orwbrarghew2propyl, or linear or branched butyl pPCEIB®18083830ly Rl
is either propyl or butyl where R2 is eifher propyl or butyl Suitably R2 is
propyl or butyl when R is butyl. 15Suitably R is butyl when R2 is al so
butyl; nore suitably, both are n-butyl. In one aspect of the present
invention, suitably R is hydrogen or Cl1_2 alkyl and R2 is substituted or
unsubsti t ut ed pheepriimghuttegitsgnRinvérgioptpngvidessthe tistdsyanRAjuventsaflastointpeuad

phenyl . T resent . i.nventi enconpasses all isomer or m xtyres of
P oomer s, 8f CBBILRRRERS HPYE w Ry TV BRS T i b EB B ho s Frr o oF o
or nore difrh@rems 20 conpounds of formula (I). The sel ection of
solvents for an (agricultural) enul sion concentrate or water-dispersed

emul sion fornulation is conplicatiéd. Often there is a requirenent for two
different solvents. A sol vegkvx/ni S ancaqueous solubility of at |east
0.1% w w [at the rel evant tenpe at dihgdol ve dppreciably in an
agrochem cal spray tank full of water, 2% under normal dilution or

di spersion conditions [for exanple, at t@rrperatures of fromjust above
freezipg to 35C]. Such a solvent will not form stable emulsions in water
when formul ated with surfactants however it nay be an effective solvent for
di ssol vi nghpeHi #idd€sare &étindepsadnapthydi®gBRopEbhNlyalubQithied myl alled, Wi th an
oil of much |ower water solubility. Solvents which have aqueous solubility
val ues bePpiprelly smpstityted Ct-helkeayleopfipnatly systiitted €]s ulpakyligeeptivnalhy with a

sol vent wj - bo [ r : i j r 1ahlg,2t.
orepare stibitE CPONEIICREE pRRHER R IR, MRl bbb I SRl B PR
normal | y an pogier Sohvett 40 melusive $alitublgdrqpe Stio 20 detusivEfe surpri sing finding
about the fumarate sol vents of the 4 - present jnvention is tha hey
have &I ow wat é&ﬁ&rmﬁ pRq {pojeties ﬁ%é@rala%héozalvr%ﬁkjeabal%|%W?S@Eﬁrm5@£i ci des.
Thi s fact . i bt be. a, Qi [ = : 1
provi des gﬂth h%régﬂb?Qg%glb lgylé g%p%g 1éltseg}o ﬁylo?%unlhgg(v %&thﬁl%g%@kﬁ]’
Conpound hipebigt aill nR2xgl. 1 CH3CH2CH2 CH3CH2CH2 1.2 (CH3)2CH (CH3)2CH 1.3

ceeanet SRIRISEkS(RIATNN (BRITEY upanRReasoe

CH3CH( CH3)/ER 2 1GH% il Pfetd2 CH2
CH2 1.( 9 CH3CH2 5@( CH3) ‘{_:‘? %J%k@%%@z%ﬂzgi(‘%t &)'% mgﬂi. 10 i
CH3CH2TH( dlid) CH2C( OH)  CH3CH2CH( CH3) CH2C( OH)

Cycloalkyl includes cyclyopropyl, cyclobutyl and cyclopentyl.

Cycloalkenyl includes cyclobutenyl and cyclopentenyl.
Aryl includes phenyl. Suitably aryl is phenyl.
Optional substituents on alkyl are selected from hydroxy, =O, halo, -NH,
20  -C(=0)NH,, -C(=0)OH, -O(C,3)alkyl and C,;cycloalkyl; suitably they are selected from
hydroxyl and halo.
Optional substituents on alkenyl are selected from hydroxy, =0, halo, -NH,,
-C(=0)NH,, -C(=0)OH, -O(C,3)alkyl and C,;cycloalkyl; suitably they are selected from
hydroxyl and halo.
25 Optional substituents on cycloalkyl are selected from hydroxy, =0, halo and
Ci.3 alkyl; suitably they are selected from hydroxyl and halo.
Optional substituents on cycloalkenyl are selected from hydroxy, =0, halo and

Ci.3 alkyl; suitably they are selected from hydroxyl and halo.



1.11 CH3CH( CH3) CH2CH2C( OH) CH3CH(CH3) CH2CH2C(OH) 1. 12 HOCH2CH2CH2
CH3CH2CH2 1. 13" CLCH2CH2CH2 CH3CH2CH2 1. 14 CH2=CHCH2 CH3CH2CH2 1. 15
CH3CH2CHAWGHBOMA4 G216 CH2=CHCH2 CH3CH2 1. 17 ( CH3) 2CH CHRCHAB11/8538H3 C=CH2
(CH3) 2CH 1.19 CH3CHCH2Cl (CH3)2CH 1.2 CH3CH2CH2CH2 CH3 1.21 CH3CH2CH2CH2
CH3CH2 1.22 CH2=CHCH2CH2 CH3CH2CH2CH2 1723 CLCH2CH2CH2CH2 CH3CH2CH2CH2 1. 24
(CH3) 2CHCH2 CH3 1.25 (CH3)2CHCH2 CH3CH2 1.26 CH3CH(=CH2) CH2 ( CH3) 2CHCH2

1.27 CH3C(=CH2) CH2 (CH3)2CHCH2 1.28 CI1CH2CH(CH3) CH2 ( CH3) 2CHCH2
Optional substituents on aryl are independently selected from C, 3 alkyl, halo, cyano,

Ci haloalkyl, C;alkoxy, C,; 3 haloalkoxy, C;.3 alkenyl, C;.; alkoxyC;_; alkylene, C;3
alkoxyC(=0)- and C, 3 alkylsulphonyl; suitably C,.; alkyl; more suitably methyl.

Suitably optionally substituted aryl is suitably optionally substituted [i.e. substituted

5  or unsubstituted] phenyl or optionally substituted [i.e. substituted or unsubstituted] tolyl;
more suitably phenyl or tolyl; preferably phenyl. In one aspect it is optionally substituted
phenyl.

Suitably halo is chloro, fluro or bromo; more suitably chloro or fluoro.

Suitably R' is hydrogen or Cy_is alkyl optionally substituted by one, two or three

10 hydroxyl groups.

Suitably R” is Cs.1s alkyl optionally substituted by one, two or three hydroxyl groups.

Suitably R' is hydrogen, methyl, ethyl, linear or branched propyl, or linear or
branched butyl ; more suitably R' is either propyl or butyl where R? is cither propyl or butyl

Suitably R* is propyl or butyl when R' is butyl.

15 Suitably R' is butyl when R? is also butyl; more suitably, both are n-butyl.

In one aspect of the present invention, suitably R' is hydrogen or C; alkyl and R* is
substituted or unsubstituted phenyl; suitably R' is ethyl; suitably R? is substituted phenyl.

The present invention encompasses all isomers, or mixtures of isomers, of
compounds of formula (I) and also encompasses mixtures of two or more different

20  compounds of formula (I).

The selection of solvents for an (agricultural) emulsion concentrate or
water-dispersed emulsion formulation is complicated. Often there is a requirement for two
different solvents. A solvent which has an aqueous solubility of at least 0.1% w/w [at the
relevant temperature] may dissolve appreciably in an agrochemical spray tank full of water,

25  under normal dilution or dispersion conditions [for example, at temperatures of from just
above freezing to 35°C]. Such a solvent will not form stable emulsions in water when
formulated with surfactants however it may be an effective solvent for dissolving pesticides.
Such a solvent is normally also formulated with an oil of much lower water solubility.
Solvents which have aqueous solubility values below 0.1%w/w [at the relevant temperature]

30  are used along with a solvent with the above higher aqueous solubility in order to be able to
prepare stable emulsions. The solvent with the low water solubility is normally a poor

solvent for dissolving pesticides. The surprising finding about the fumarate solvents of the



1.29 CH3CH2CH2CH2CH2 H 1. 30 CH3CH2CH2CH2CH2 CH3 WD

2012/ 014162PCT/ 1 B2011/ 053339 6 - 1.31 CH3CH2CH2CH2CH2 CH3CH2 1. 32
CH3CH2 CHAB2CH 1Qd3CH2CH2 1. 33 CH3CH2CH2CH2CH2 CH3 CH2 CHPCiHAB201 8453339
CH2=CHCH2CH2CH2 CH3 1. 35 CH3CH2CH2CH2CH2CH2 H 1. 36 CH3CH2CH2CH2CH2CH2
CH3CH2 1. 37 CH2=CHCH2CH2CH2CH2 CH3CH2 1. 38 CH3CH=CHCH2CH2CH2 CH3 1. 39
C1lCH2CH2CH2CH2CH2CH2 CH3CH2 1.40 CH3(CH2) 7CH=CH(CH2)8 CH3 1.41

CH3( CH2) 7CH=CH( CH2) 8 CH3CH2CH2CH2 1. 42 CH3( CH2) 7CH=CH( CH2) 8

CH3( CH2) 7 Dts@iH([GleRYidn 5. tha tRhemyt alpw widerBhkibillty @t3hdy 6 alBhegoptl s¢iventy for

pesticides. This fact is amply displayed in the data given in the Examples.

Table 1 provides structures of suitable compounds of formula (I).
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D pentene (linonene) 0.098 Tetralinim(tetrahydronaphthal ene) 0.18 Norparim
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bi s(2- methyl-pentyl)—es . — di ol c—acid _bis(3-pmethyl - pentyl)
ester 3.1 (E) ét.f‘tl 2- enedf:HP(@Ha“éﬁ il -Zﬁﬁethycﬂp%ﬁtwi)c%zster 2.3

1.42 CH;(CH,);CH=CH(CH,)s CH;(CH,);CH=CH(CH,)s

1.43 Phenyl H

1.44 Phenyl CHs

1.45 Phenyl Phenyl

10

15

Suitably the invention provides the use of a compound of formula (I) in an

agrochemical formul

ation.

Many, but not all, of the compounds used by the present invention are novel.

Therefore in a further aspect, the present invention provides a compound of formula
(1) as defined above provided that when R' is CH;CH,CH,, (CH3):C, (CH3),CH,
CH;CH,CH,CH,, (CH3),CHCH,, CH3;CH,CH,CH,CH,, CH3;CH,CH,CH(OH)CHo,,
CH;CH(CH3)CH,CH,, CH3CH,CH,CH,CH, CH,, CH3;CH,CH,CH(CH3)C(OH),
CH;CH,CH(CH3)CH,C(OH), CH:CH,CH,CH,CH,(CH,CH3)CH;, hexafluoroisopropyl,

hydroxyisopropyl, cyclohexyl, cinacalcet, formoterol, HOCH,CH,CH,SOs,
CH3;CHOHCH,S0s, CH3;CH(C(CH3)3)CH,CH(CH3)CH, or CH3;CH(CH3)CH,CH,C(OH),
then R” is not the same as R'; when R' is CH;CH(CH3) then R? is not perfluorohexylethyl,
perfluorooctylethyl, (CHz)sC, CH;CH(CH;)CH, or cyclohexyl; when R' is cyclohexyl then
R” is not CH;CH(CH;)CH, or (CH;):C; and when R' is hydrogen then R” is not stearyl.

The compounds of the invention may be used in a variety of applications (including

agrochemical formulations), particularly as solvents. These solvents may be used with a

wide variety of materials, including herbicides, fungicides, acaricides, nematicides,

insecticides and plant growth regulators.



SEXAVPLE 3 Thi s Exanpl e shows that the solvents of the present

I nvention are particularly effective at solubilising pesticides. Tables 4a
and 4b shwar2oteniswhubi lity of the pesticides azoxystrobiPal/IB2flengsssnazol e,
i sopyrazam cyproconazol e, chlorothalonil and bicycl opyrone in the sol vent
(E)-but-2-enedioic acid dibutyl ester. For conparison the solubilities in a
10series of commonly used, |ow water solubility solvents are al so

tabul ated. The data show that in nost cases the (E)-but-2-enedioic acid

di butyl ester Whscempmmds ef fhegnvongos olay dntuscdSol fabhillateisebitiansoltproiretly afs

per cent age w w at F“?}C WD.2012/ 014162PCT. IﬁZOl /053339 .- 10 di Tabl e 4a
Sol vent ATBYTELS BN TS AR SHSRIZE, & MEMBRROIPLPE I IS FERY RO T RFrO% g

Nor par i m dnRntkfed) etulichs BeGatdr Br il GBictbepcapsBlafd s e 18fidas 88r&sol $prllysor0. 9
Jeffsol Il mAG 1723 0 0.9 N A Dodecyl benzene 0 0.9 N A (E)-But-2-enedioic

aci d di bufoggingstoanulatiansgamsi thgseDingape {Hripler foamb atest intogeramaanngtertels pal i n 1. 85
5.2 N SA‘ Egvp/heersflfgr example for dry application or as water-dispersible formulations. Any
solutions so formed may also be used directly on soil or plants or in other non-agrochemical
applications.
Examples of suitable applications include paper making, water treatment, forestry
applications, public health treatments, use in municipal pools and other water courses, in
10 applications near rivers, lakes, reservoirs or seas and in applications where release to the
atmosphere has to be minimised or controlled and where damage to the atmosphere is not
desirable. Examples include use in exterior and interior paints, coatings, varnishes, waxes or
other protectant layers or opacifiers, colourants or screens; in dyeing, pigmentation or the use
of inks; in cleaning products designed for the home, garden or industrial applications; and in
15  soap or detergent applications for industrial, home or environmental usage. The compounds
of the present invention may also be used in shampoos, household detergency and in
household cleaners [for example oven cleaners and surface cleaners].
The compounds of the present invention have exceptional dissolving power for a
wide variety of agrochemicals, pharmaceuticals and other commercially valuable
20  compounds, plus the dissolving power also extends to dissolution of dirt, grease or waxes.
The invention is illustrated by the following Examples in which:
g = grammes °C = degrees centigrade
N/A = not available

Unless otherwise stated, each concentration is expressed as percentage by weight.

EXAMPLE 1
25 This Example demonstrates the low water solubility of (E)-but-2-enedioic acid
di n-butyl ester. Typically, solvents which have aqueous solubilities of about (or at least)
0.1% w/w [at the relevant temperature] can dissolve appreciably in agrochemical spray tanks
under normal dilution conditions [for example, temperatures of from just above freezing to
35°C]. These solvents do not form stable emulsions in water when used by themselves.
30 Solvents such as acetophenone are normally formulated with an oil of much lower water

solubility. For example, solvents which have aqueous solubility values typically below



Sol vent Chl orot hal oni|l Bicycl opyrone |sopyrazam Di pentene 0.18 7.4 0.8
Norparim 15 NNA 0.3 0.3 Decalin VA 1.8 0.3 ExxsolImD-80 NA 0.97 0.3
Jeffsol | rvaGeiadiehl A N A 0. 39 Dodecyl benzene NV A N A OPET/IB2011/053339
(E)-But-2-enedioic acid dibutyl ester 0.6 16 5.0 Dicaprylyl carbonate N A
NA 1.9 Tetralin NANA 2.6 5 EXAMPLE %4~ Thi s Exanpl e shows t hat
(E)-but-2-enedioic acid di butyl ester may act as an adjuvant to enhance
significantly the biological performance of a pesticide. The weed species
Set ari a V0Yav/sv [aSETE réleygnt tayhpenstuf permudalflt QrREFparidg enalsikatsud abBVEFA) and
Al opecurus_10, Myosur oi . (AL wer ro r.al ass, house cpndjtions
Ana” s pr ay B e 1R S ETist 5 oS BB 2P ds a3y e DR s ShMbcaden
at a rat es@ifenf iddEbRRE RhtePRStd rbshec B IchEaE 3k&ss VAR iNeadt Redtvedeot h
pi noxaden in the absence of (E)-but-2-enedioic acid dibutyl ester (as a
control) ameried eiatigashtwoEyedkst Aftce Hediimr @ samply aithruvgter wes eralysddled to t he
spray-t ank Qpneent r ati . . 2% M «After both 14 and 21 days
t he ef# [ Cg%r@&g&g%@@?%@y%c?é%t e lﬁégh%acs%ggeeglgrggg%gé%éveggﬁfeﬁeel{%'Spercent age of the
weeds that had been killed. Three replicahbr 2vre used in all cases. The

average percentage of weeds killed is quoted ipn Table 5 for each weed
species either|with the adj ’Wd¥Ritor without (cpntr &t YatcREWIY have been
sierased acroop e replicalcs The stancard doyiglLal fegpeen [esul I
confidence | eveDodécylWede 1 htivddddecanh ai ni ng| 696806® was found to| be nore
10ef fi caci ous 2 ' nt-free formilatipn T 5

Dicaprylyl carbonate (Cetiol ™ CC) 0.000039

Exxsol' " D-80 (Dodecane) 0.00089

(E)-But-2-enedioic acid dibutyl ester 0.04

Jeffsol ™ AG-1723 0.04

Dipentene (limonene) 0.098

Tetralin' * (tetrahydronaphthalenc) 0.18

Norpar 15 0.4

Decalin (decahydronaphthalene) 0.7

Genagen * 4166 (dimethyl heptamide) 0.7

Diethyl fumarate 0.8

Acetophenone (methyl phenyl ketone) 0.9

Benzyl alcohol, benzene methanol 4.4

Triacetin (glycerol triacetate) 7.7

EXAMPLE 2

In this Example several solvents of the present invention were used to dissolve

10  isopyrazam. The results show that these are effective solvents for this agrochemical. A
glass vial was approximately one eighth filled with an active ingredient and then solvent was
added until the vial was approximately one third full. The resultant sample was mixed with a
Whirlimixer'™ and was then stored at 25°C. The sample was checked every few days; if
there was no solid active ingredient present then additional active ingredient was added; if

15  there was no liquid remaining then additional solvent was added. This procedure was
repeated until the sample had equilibrated for 4 weeks following the final addition of either

active ingredient or solvent. The supernatant liquid layer was then analysed by gas



Adj uvant Days after application ALOW AVEFA LOLPE SET VI
14 20(17.3) 20(10) 13.3(5.8) 20(0) None 14 1.7(2.9) 0(0)
ester 21 3B8TABAB1/83333%6. 7(5. 8)
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6.7(5.8) 20(10)
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(BE)-But-2-enedioic acid dibutyl estler 21 94(3. 6
(E)-But-2-enedioic acid bis(1-methyl-butyl) ester 3.5
(E)-But-2-enedioic acid bis(3-methyl-butyl) ester 3.7
(E)-But-2-enedioic acid dihexyl ester 3.7
(E)-But-2-enedioic acid bis(2-methyl-pentyl) ester 3.0
(E)-But-2-enedioic acid bis(3-methyl-pentyl) ester 3.1
(E)-But-2-enedioic acid bis(4-methyl-pentyl) ester 2.3

EXAMPLE 3

This Example shows that the solvents of the present invention are particularly

effective at solubilising pesticides. Tables 4a and 4b show the solubility of the pesticides

azoxystrobin, difenoconazole, isopyrazam, cyproconazole, chlorothalonil and bicyclopyrone

in the solvent (E)-but-2-enedioic acid dibutyl ester. For comparison the solubilities in a

10

series of commonly used, low water solubility solvents are also tabulated. The data show

that in most cases the (E)-but-2-enedioic acid dibutyl ester was a more effective solvent.

Solubilities are quoted as percentage w/w at 20°C.



40(0) 41.7(7.6) 80(10) None 21 85(5) 16.7(11.5) 10(0) 76.7(5.8)

(E)-But-2-enedioic acid dibutyl

ester

80(10) Nowe 20t/@3163( 5. 8) 20( 10) 13.3(5 8) 66.7(15.3)

Exanpl e descri bes how certain ethyl
i nventi on were 5prepared,
is a substituted phenyl
solution of the rel evant phenol

for

"rig

each of

(3.3 nmol

8se f umar at es,
[derived fromthe correspondi ng phenol].
i n di chl oronet hane (2.0nml) at 0C

)

14 76.7(5.8) 43.3(5.8) 36.7(2.9)

EXQVRBRED16053330 S
rates according to the present

R is ethyl;

To

and R2
a

was added a sol ution of trlethylanlneTéQk4ﬂmﬂ) in dlchloronethane (2.0nt)

foll onwed by a
(2.0nml). The
reacti on and
bet ween 2M K2
and the crude

cartridges us
required ethy
{*fINVR (400
in Table 7 we
term nol ogy |
dd=doubl e dou
conmpound of f

13 - Table
7.20-7.15 (4H

setuti-gh “‘ ethyt—Fun hEor+de—{(5006 A u.u“'“* met hane
coct | S or o] EO T GIMBETHEI | CORBREOPGof | the 10
Nen phensak vVent | Was (eVApor gt ed. [he res| due was part|tioned
CO3 and et hyl acetate, the orfganics were pvaporated to dryness
proNqurﬁbESpur fied)b@ flgsh ch@.omat ography 64 | Qg sjlica
rg—etiHacetatertHhexane—astevlent—Con+ratton—that— he
U
népéﬁgnhad been B}@%arec de by| NMR sgéctroscopy
ExdPEBDIdo  The cqppundy tabufgted, Wth thei r NVR 15dat a,
e each prepared|in this manner. In the [Table, conventj onal
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bl-et- *-*r:“!et, g=—quartet——Each—conpeupd—oef—Table—+4s a
)rthﬁxwan RI et hyl| and is ab defiNed in Table 7.
ﬁﬁygﬁqy&gﬁyHgn,r RZ— IH NWR (400 WHZ, [ COCI37% 7. 1
%) 7.05 (2H, §),
acid dibutyl ester 1.4 6.5
Dicaprylyl carbonate 0 2.6 N/A
Tetralin 1.85 5.2 N/A
Table 4b
Solvent Chlorothalonil Bicyclopyrone Isopyrazam
Dipentene 0.18 7.4 0.8
Norpar' " 15 N/A 0.3 0.3
Decalin N/A 1.8 0.3
Exxsol " D-80 N/A 0.97 0.3
Jeffsol " AG-1723 N/A N/A 0.39
Dodecylbenzene N/A N/A 0.6
(E)-But-2-enedioic 0.6
acid dibutyl ester 16 5.0
Dicaprylyl carbonate N/A N/A 1.9
Tetralin N/A N/A 2.6
EXAMPLE 4

This Example shows that (E)-but-2-enedioic acid dibutyl ester may act as an adjuvant

to enhance significantly the biological performance of a pesticide. The weed species Setaria

Viridis (SETVI), Lolium Perenne (LOLPE), Avena Fatua (AVEFA) and Alopecurus

10

Myosuroides (ALOMY) were grown under glass house conditions and sprayed with the



4.30 (2H, q), 2.50 (2H, t), 1.65- 1.55 (2H, m, 1.35 (3H, t), 0.95
(3H, t) 7.2 el Br 7.65 (1H, d), 7.35 (1H, dd), 7.20- 7.10 (2H, m,
7.10 (2HwWe)20120136:2 (2H, q), 1.35 (3H, t) 7.3 F RCT/1B2011/033339

-11 -

10

15

20

25

herbicide pinoxaden at a rate of 7.5 grams of pesticide per hectare. Weeds were treated with
pinoxaden in the absence of (E)-but-2-enedioic acid dibutyl ester (as a control) and also with
(E)-but-2-enedioic acid dibutyl ester added to the spray-tank at a concentration of 0.2% by
volume. After both 14 and 21 days the efficacy of the herbicide was assessed based on the
percentage of the weeds that had been killed. Three replicates were used in all cases. The
average percentage of weeds killed is quoted in Table 5 for each weed species either with the
adjuvant or without (control). Results have been averaged across three replicates. The
standard deviation for each result is shown in brackets after the result. The results in Table 5
show that at a confidence level of 95% the solvent-containing system was found to be more

efficacious than the adjuvant-free formulation.

Table S

Adjuvant Days after application | ALOMY | AVEFA | LOLPE [ SETVI
(E)-But-2-enedioic
acid dibutyl ester 14 20(17.3) | 20(10) 13.3(5.8) | 20(0)
None 14 1.7(2.9) 0(0) 6.7(5.8) 1 0(0)
(E)-But-2-enedioic
acid dibutyl ester 21 33.3(15.3) | 16.7(5.8) | 6.7(5.8) ] 20(10)
None 21 0(0) 0(0) 0(0) 0(0)

EXAMPLE 5

This Example shows that (E)-but-2-enedioic acid dibutyl ester can act as an adjuvant

to enhance significantly the biological performance of a pesticide. The weed species

Polygonum Convolvulus, Digitaria Sanguinalis, Brachiaria Decumbens and Amaranthus

Tuberculatus were grown under glass house conditions and sprayed with the herbicide

mesotrione at rate of 45 grams of pesticide per hectare. Weeds were treated with the

mesotrione in the absence of (E)-but-2-enedioic acid dibutyl ester (as a control) and also with

(E)-but-2-enedioic acid dibutyl ester added to the spray-tank at a concentration of 0.2%v/v.

After 14 and 21 days the efficacy of the herbicide was assessed based on the percentage of

the weeds that had been killed. Three replicates were used in all cases. The performance of

the solvent was assessed by averaging the three replicates at each time period and for each

weed. The standard deviation for each result is shown in brackets after the average

percentage weed kill. The results in Table 6 show that at a confidence level of 95% the



1 7.70 (1H, dd),
t) 7.4 cl
7.10 (2HweRo141862(2H, q),

(3H,
(1H d),

10

15

7.20-7.10 (2H,
1101

m, 7.05 (2H, 2 x s), 4.30 (2H, q),
7.60 (1H, d), 7.50 (1H, d), 7.50 (1H

1.35 (3H, t) 7.5  C PCTGB20400533397. 35
7.05 (2H, (1H d),.6.75 (1H s), 4.30 (2H q),

s), 6.80

solvent-containing system was found to be more efficacious than the adjuvant-free
formulation.

Table 6

Adjuvant Days after

application | AMATU | BRADE | DIGSA | POLCO

(E)-But-2-enedioic
acid dibutyl ester
None
(E)-But-2-enedioic
acid dibutyl ester
None

21
21

94(3.6)
85(5)

40(0)
16.7(11.5)

41.7(7.6)
10(0)

80(10)
76.7(5.8)

14
14

76.7(5.8)
63.3(5.8)

43.3(5.8)
20(10)

36.7(2.9)
13.3(5.8)

80(10)
66.7(15.3)

EXAMPLE 6
This Example describes how certain ethyl fumarates according to the present invention were
prepared; for each of these fumarates, R' is ethyl; and R? is a substituted phenyl [derived
from the corresponding phenol]. To a solution of the relevant phenol (3.3 mmol) in
dichloromethane (2.0ml) at 0°C was added a solution of triethylamine (0.47ml) in
dichloromethane (2.0ml) followed by a solution of ethyl fumaryl chloride (500mg) in
dichloromethane (2.0ml). The reaction mixture was stirred at 0°C until completion of the
reaction and then the solvent was evaporated. The residue was partitioned between 2M
K,COs; and ethylacetate, the organics were evaporated to dryness and the crude product was
purified by flash chromatography on 10g silica cartridges using ethylacetate /hexane as
culent. Confirmation that the required ethyl fumarate had been prepared was made by NMR
spectroscopy {'H NMR (400 MHz, CDCL; )}. The compounds tabulated, with their NMR
data, in Table 7 were each prepared in this manner. In the Table, conventional terminology
is used; for example, m=multiplet; s=singlet; d=doublet; dd=double doublet; t=triplet; q=
quartet. Each compound of Table 7 is a compound of formula (I) where R' is ethyl and R? is

as defined in Table 7.

1.35

s),



3.80 (3H, s), 1.35 (3H, t) 7.6 0 7.05 (2H s), 6.80-6.70 (3H ),
4.30 (2H, q), 1.35 (3H, t) 7.7 7.05 (2H, s), 7.05-7.00 (1H, m),
6. 75- 6. 60WO2bI2/a1§1624. 30 (2H, q), 3.80 (3H, s), 1.35pPC3HB201)/0B3®» Cl
140
- 13-
Table 7
Compound R’
Number 'H NMR (400 MHz, CDCl; )
7.1
7.20-7.15 (4H, m), 7.05 (2H, s),
4.30 (2H, q), 2.50 (2H, t), 1.65-
1.55 (2H, m), 1.35 (3H, t), 0.95
(3H, 1)
7.2 Br
7.65 (1H, d), 7.35 (1H, dd), 7.20-
7.10 (2H, m), 7.10 (2H, s), 4.30
(2H, q), 1.35(3H, t)
7.3 N F
S
7.70 (1H, dd), 7.20-7.10 (2H, m),
7.05 (2H, 2 x 5, 4.30 (2H, q), 1.35
(3H, 1)
7.4 cl
F
7.60 (1H, d), 7.50 (1H, d), 7.50
F (1H, s), 7.10 (2H, s), 4.30 (2H, q),
F 1.35 (3H, 1)
7.5 cl
O/@\ 7.35 (1H, d), 7.05 (2H, s), 6.80
(1H, d), 6.75 (1H, s), 4.30 (2H, q),
3.80 (3H, s), 1.35 (3H, t)
7.6 F
/©\ 7.05 (2H, s), 6.80-6.70 (3H, m),
F 430 (2H, q), 1.35 (3H, 1)
7.7 |
F 0O
7.05 (2H, s), 7.05-7.00 (1H, m),
6.75-6.60 (2H, m), 4.30 (2H, q),
3.80 (3H, s), 1.35 (3H, t)
7.8 cl
7.35 (1H, dd), 7.25 (1H, d), 7.20
(1H, s), 7.05 (1H, d), 7.05 (2H, s),
4.30 (2H, q), 1.35 (3H, t)




7.35 (1H, dd), 7.25 (1H, d), 7.20 (1H s), 7.05 (1H, d), 7.05 (2H s),
4.30 (2H, q), 1.35 (3H, t) - 14 - 7.9 * 7.10 (2H, 4 7.05 (2H, s), 6.90
(2H, 4 4.80202M141p, 3.80 (3H, s), 1.35 (3H, t) 7.10 Cl PCTIBRIOOSIHRH, s),
6.80 (2H, 4 6.60 (1H, s), 4.30 (2H, q), 3.80 (3H, s), 1.35 (3H, t) 7.11 .
C 7.75 (1H, s), 7.60 (1H, 4 7.25 (1H 1477.10 (2H 's), 4.35 (2H, q), 1.35
(3H, t) 7.12 G * C 7.50 (1H, s), 7.30 (1H n), 7.15 (1H, 4 7.05 (2H s),
4.30 (2H, q). 1.35 (3H t) 7.13 1101 7.55 (2H. 4 7.45 (1H s). 7.40- 7.30
(1H m, [.057%2H d) 1.35 (3H, t) 7.14 00Q//] S/ 1101

. - J). 4 300(2H Q. , .
8.00 (2H |4 7.40 (24, \@ 4.30](2Ho (8, ), 3:05%216,3Hs.5) -

(2H, d), 4.30 (2H, q), 3.80 (3H, s),
1.35 (3H, t)

7.10

7.00 (2H, s), 6.80 (2H, d), 6.60
(1H, s), 4.30 (2H, q), 3.80 (3H, s),
1.35 (3H, t)

Cr i -
r F
F
7.75 (1H, s), 7.60 (1H, d), 7.25
& (1H, d), 7.10 (2H, s), 4.35 (2H, q),
CI\Eji

7.11

1.35 (3H, t)

7.12
7.50 (1H, s), 7.30 (1H, m), 7.15

(1H, d), 7.05 (2H, s), 4.30 (2H, q),
1.35 (3H, t)

7.13

7.55 (2H, d), 7.45 (1H, s), 7.40-
7.30 (1H, m), 7.05 (2H, s), 4.30
(2H, q), 1.35 (3H, 1)

@]

’/
/ 8.00 (2H, d), 7.40 (2H, d), 7.05
\ (2H, s), 4.30 (2H, q), 3.10(3H, s),

1.35 (3H, t)

F

7.14

7.15

7.30-7.20 (3H, m), 7.10 (1H, d),

7.05 (2H, s), 5.95-5.85 (1H, m),

5.10-5.00 (2H, m), 4.30 (2H, q),
3.30 (2H, d), 1.35 (3H, 1)

Cl
7.25 (1H, s), 7.20 (1H, d), 7.05
(2H, s), 7.00 (1H, d), 4.30 (2H, q),
2.15 (3H, s), 1.35 (3H, t)

7.16




1.35 (3H, t) 7.15 S 7.30-7.20 (3H, m), 7.10 (1H, 4 7.05 (2H, s),
5.95-5.85 (1H, n),.10-5.00 (2H, n), 4.30 (2H, q), 5 3.30 (2H, 4 1.35 (3H,
t) 7.16 QNODRDAIfIG2S (1H, s), 7.20 (1H 4 7.05 (2H s), PETOB2(LHIM 4. 30
(2H, q) 2.15 (3H, s), 1.35 (3H, t) %E{ 7 17 F F 00 7.45 (1H dd),
7.15-7.10 (2H, m. 7.10 (1M, s). 7.05 ( 4.30 (2H, q), 1.35 (3H, t)
F 7.18 Cl 110 7.40 (1H, 4 7.25 (1H "dd), 7.15 C (1H, 4 7.10
(2

H s), 430 (2H qg). 1.35 (3H. t) 7.19 d 1401
7.17

§3

0
F4’7|: 7.45 (1H, dd), 7.15-7.10 (2H, m),
7.10 (1H, s), 7.05 (2H, s), 4.30

(2H, q), 1.35(3H, t)

7.18

7.40 (1H, d), 7.25 (1H, dd), 7.15
(1H, d), 7.10 (2H, s), 4.30 (2H, q),
1.35 (3H, t)

bl

0

7.19

0o

7.30-7.25 (1H, m), 7.20 (1H, dd),
7.10-7.05 (1H, m), 7.05 (2H, s),
4.30 (2H, g), 1.35 (3H, t)

o

7.20

7.20-7.15 (1H, m), 7.05 (2H, s),
7.00-6.85 (2H, m), 4.30 (2H, q),
1.35 (3H, t)

8

7.21

7.40-7.35 (1H, m), 7.05 (2H, s),
7.00-6.90 (3H, m), 4.30 (2H, q),
1.35 (3H, t)

2

7.22

7.30 (1H, dd), 7.05 (2H, s), 6.80
(1H, d), 6.75 (1H, d), 6.80 (1H, s),
4.30 (2H, q), 3.80 (3H, s), 1.35
(3H, 1)

7.23

7.05 (2H, s), 7.00-6.90 (3H, m),

4.30 (2H, ), 2.35 (3H, s), 2.10
(3H, s), 1.35 (3H, t)

7.24

7.75-7.65 (2H, m), 7.40-7.35 (2H,
m), 7.10 (2H, d), 4.30 (2H, q),
1.35 (3H, t)

7.25

PRIRY

7.30 (1H, dd), 7.10 (1H, d), 7.05
(2H, s), 7.00 (1H, s), 6.95 (1H, d)




7.30-7.25 (1H, n), 7.20 (1H, dd), 7.10-7.05 (1H n), 7.05 (2H, s), 4.30

(2H, q), 1.35 (3H t) 7.20 0 7.20-7.15 (1H, m), 7.05 (2H, s),.00-6.85
(2H, n), wo201@ke2q), 7 1.35 (3H, t) 7.21 7. 40PTTBB20(UHE33SY) , 7. 05
(2H, s), 7.00-6.90 (3H m, 4.30 (2H q), 1.35 (3H t) 7.22
7.30 (1H, dd), 7.05 (2H, s), 6.80 40 1H 4 6.75 (1H 4 6.80 (1H, s),
4.30 (2H q), 3.80 (3H, s), 1.35 (3H, t) 7.23
7.26 cl .
\©& 7.25-7.10 (3H, m), 7.05 (2H, s),
4.30 (2H, ), 1.35 (3H, t)
7.27
O&
7.95 (1H, d), 7.80 (1H, s), 7.50
O (1H, dd), 7.35 (1H, d), 7.05 (2H,
( s), 4.40 (2H, ), 4.30 (2H, q), 1.40
(3H, 1), 1.35 (3H, 1)
7.28
_© Cl
7.10 (1H, d), 7.05 (2H, s), 7.00
(1H, s), 6.85 (2H, d), 4.30 (2H, q),
3.80 (3H, s), 1.35 (3H, t)
7.29 o 7.25 (2H, d), 7.05 (2H, d), 7.00
(2H, s), 4.30 (2H, ), 3.60 (2H, t),
3.35 (3H, s), 2.90 (2H, t), 1.35
(3H, t)




|. 7.05 (2H, s), 7.00-6.90 (3H, m, 4.30 (2H, q), 2.35 (3H s), 2.10

(3H, s), 1.35 (3H, t) 7.24 N 0O 7.75-7.65 (2H, m, 7.40-7.35 (2H, m,
7.10 (2H,WO2412804162H, q), 1.35 (3H, t) 7.25 | | NPCT/IB2017/03039 1H,
dd), 7.10 (1H 4 7.05 " (2H 's), 7.00 (1H 's), 6.95 (1H d) - 16- 7.26 C
* ©7.25-7.10 (3H, m), 7.05 (2H, s), 4.307(2H, q), 1.35 (3H, 0 7.27

CLAIMS
1. A formulation comprising a compound of formula (1)
O
1
R~ = O
OM \RZ (|)
O
5 where R' and R” are each independently hydrogen, optionally substituted Cy_5 alkyl,

optionally substituted C,.;5 alkenyl, optionally substituted Cs_g cycloalkyl, optionally
substituted Cs_g cycloalkenyl or optionally substituted aryl; provided that the total

number of carbon atoms in R' and R? is an integer from 5 to 40 inclusive.

10 2. A formulation as claimed in claim 1 where the formulation is an emulsifiable

concentrate or emulsion.

3. A formulation as claimed in claim 1 or 2 where the formulation is an agrochemical
formulation.
15
4. A formulation as claimed in claim 1, 2 or 3 provided that the total number of carbon
atoms in R' and R” is an integer from 5 to 20 inclusive.
5. A formulation as claimed in claim 1, 2, 3 or 4 where optionally substituted aryl is
20 substituted or unsubstituted phenyl or substituted or unsubstituted tolyl.

6. A formulation as claimed in claim 1, 2, 3, 4 or 5 where R!is hydrogen or Cy_5 alkyl

optionally substituted by one, two or three hydroxyl groups.

25 7. A formulation as claimed in claim 1, 2, 3, 4, 5, or 6 where R? is Cs_i5 alkyl optionally

substituted by one, two or three hydroxyl groups.

8. A formulation as claimed in claim 1, 2, 3, 4, 5, 6 or 7 where R' is hydrogen, methyl,
ethyl, linear or branched propyl, or linear or branched butyl.
30

9. A formulation as claimed in claim 1, 2 or 3 where R” is propyl or butyl and R' is butyl.



110 7.95 (1H, 4 7.80 (1H, s), 7.50 (1H, dd), 7.35 (1H, 4 7.05 (2H
s), 4.40 (2H, q), 4.30 (2H, q), 1.40 (3H, 0, 1.35 (3H, 0 7.28 Cl l.
7.10 (1HWO 2012084162H, s), 7.00 (1H, s), 6.85 (2H, 4 4.30ctaBRo1g)353339 3. 80
(3H, s), 1.35 (3H, 0 7.29 ,0 7.25 (2H, Ai 7.05 (2H, 4 7.00

R P | (2H, s)y.'%4.30 (2H q), 3.60 (2H 0, 3.35
(3H, s), 2.90 (2H, 0, 1.35 (3H, t) WD 2012/014162PCT/1B2011/053339 - 17
- CLAIM5 1. A fornulation conprising a conpound of formula (1) 0 RRo0O R2 (1)
0

10. A formulation as claimed in claim 1, 2 or 3 where R' is hydrogen or C; alkyl and R*

is substituted or unsubstituted phenyl.

5 11. A compound of formula (I)

R! = O

where R' and R” are each independently hydrogen, optionally substituted C,_;s alkyl,
optionally substituted C;.;5 alkenyl, optionally substituted Cs_g cycloalkyl or optionally
substituted Ca.s cycloalkenyl; provided that the total number of carbon atoms in R' and

10 R?is an integer from 5 to 40 inclusive; and provided that when R!is CH:CH,CH,,
(CH3):C, (CH3),CH, CH3CH,CH,CH, (CH3),CHCH,, CH3CH,CH,CH,CH,,
CH;CH,CH,CH(OH)CH,, CH;CH(CH3)CH,CH,, CH3;CH,CH,CH,CH, CH,,
CH;CH,CH,CH(CH3)C(OH), CH3CH,CH(CH3)CH,C(OH),
CH;CH,CH,CH,CH,(CH,CH3)CH,, hexafluoroisopropyl, hydroxyisopropyl,

15 cyclohexyl, cinacalcet, formoterol, HOCH,CH,CH,SO3;, CH;CHOHCH,SOs3,
CH;CH(C(CH3)3)CH,CH(CH3)CH, or CH;CH(CH;)CH,CH,C(OH), then R? is not
the same as R'; when R' is CH;CH(CHs) then R is not perfluorohexylethyl,
perfluorooctylethyl, (CHz);C, CH;CH(CH;)CH, or cyclohexyl; when R’ is cyclohexyl
then R” is not CH;CH(CH3)CH, or (CH3):C; and when R' is hydrogen then R? is not

20 stearyl.

12. A compound of formula (I) as claimed in claim 11 provided that the total number of

carbon atoms in R' and R” is an integer from 5 to 20 inclusive.

25 13. A compound of formula (I) as claimed in claim 11 or 12 where optionally substituted

aryl is substituted or unsubstituted phenyl or substituted or unsubstituted tolyl.

14. A compound of formula (I) as claimed in claim 11, 12 or 13 where R' is hydrogen or
Ci.s alkyl optionally substituted by one, two or three hydroxyl groups.
30



5where R and R2 are each independently hydrogen, optionally substituted

C 18 al kyl, optionally substituted C _ig al kenyl, optionally substituted
C3_8 cyclwalkidoi4wpti onal | y substituted C3_8 cycl oal kenpCTaB20api3asval | y
substituted aryl; provided that the tot%I nunber of carbon atons in R and
R2 is an integer from5 to 40 incl usive. 910 2. A formul ation as clained in
claim1 where the fornulation is an emul sifiable concentrate or enul sion.
3.A formulation as clained in claiml or 2 where the fornulation is an

agr ocheni ¢&l Acompoand ofiformBlag]) a& clasmpd ina¢lhion | bl 2¢ I hpnbtwhered as -5, 2lkylor 3
provi ded that the r of carb n R and R2 is an integer
Prom 5 to 20 Paaly bRy R o der Bik-TyEhal frelbrn ¢l arm 1, 2, 3 oF 4
where optionally substituted aryl is 20substituted or unsubst i t ut ed phenyl
or substituted or unsubstituted tolyl. 6. A fornulation as clainmed in claim
1, 2, 3, 46.0r Azoptpepad Rffoll‘@uh% asgdsimed irGlaing] ki 1Ry I3.ddtardAarhieye Bubsst i t ut ed

by gnes 40 LGS AT K, AL R BBl AT BRGRLAES Lp el

two or three hydr oxyl groups. 8 A fornulatlon as claimed in claiml1, 2, 3,
4, 5, 6 or_7 where R _is hydro met hyl, eth near or _ branched
propyl, of’1i Ac@mmerngphiosheld (&Wﬂalms@m %ﬂzbﬁ?}l@f&aﬁp@pﬁmﬁma@éﬁsg -
18 - 10. A fO{qRHﬁtlon as claimed in claiml1, 2 or 3 where R is hydrogen
or G _2 alkyl R2 is substituted or unsubstituted phenyl. 511. A
compound of formula (1) O R (:)()2 -R(1) 0 where R and R2 are each
|ndependen | y hydroge pti |1y substitute . ig.alkyl ;o0 tional

Subst 14 ut ot o sogmanpg g oDt saiped g i S&%% A ROBINRGTORR of
optional ly su@§ggk§ﬁ£%1Kziggﬂgﬁﬁﬁéggﬂﬁﬁﬁﬂyn&gd¥Md@gd that the total number of
carbon atons in R”™and 10R2 is an integer from5 to 40 inclusive; and
provided that when R is CH3CH2CH2, (CH3)3C, (CH3)2CH, CH3CH2CH2CHZ2,

(CH3) 2CHCH2, CH3CH2CH2CH2CHZ, CH3CH2CH2CH(CH)CH2, CH3CH( CH3) CH2CH2,
CH3CH2CH2CH2CH2 CH2, CH3CH2CH2CH( CH3) C(OH), CH3CH2CH( CH3) CH2C( OH)
CH3CH2CH2CH2CH2( CH2CH3) CH2, hexaf | uor oi sopropyl, hydroxyi sopropyl,

15cycl ohexyl, cinacal cet, fornoterol, HOCH2CH2CH2S03, CH3CHOHCH2SO03,

CH3CH( C( CH3) 3) CH2CH( CH3) CH2 or CH3CH(CH3) CH2CH2C(OH), then R2 is not the
same as R; when Rl is CH3CH(CH3) then R2 is not perfluorohexyl ethyl,
perfluorooctylethyl, (CH3)3C, CH3CH(CH3)CH2 or cycl ohexyl; when R is

cycl ohexyl then R2 is not CH3CH(CH3)CH2 or (CH3)3C, and when R is hydrogen
then R2 is not 20stearyl. 12. A conpound of formula (1) as clained in claim
11 provided that the total nunmber of carbon atons in R and R2 is an
integer fromb5 to 20 inclusive. 2513. A conpound of formula (1) as clained
inclaiml1ll or 12 where optionally substituted aryl is substituted or
unsubstituted phenyl or substituted or unsubstituted tolyl. 14. A conpound
of fornmula (1) as claimed in claim11l, 12 or 13 where R is hydrogen or
Cl_18 al kyl optionally substituted by one, two or three hydroxyl groups.
WO 2012/ 014162PCT/ 1B2011/ 053339 - 19 - 15. A conpound of formula (I) as
claimed in claim11l, 12, 13 or 14 where R2 is C3_18 al kyl optionally

substituted by one, two or three hydroxyl groups. 16. A compound of
formula (1) as clained in claim11l, 12, 13, 14 or 15 where R is 5hydrogen,
met hyl, ethyl, linear or branched propyl, or linear or branched butyl. 17.

A conpound of fornmula (1) as clainmed in claim1l where R2 is propyl or
butyl and Rl is butyl. 1018. A conpound of formula (1) as clained in claim
11, 12 or 13 where R is hydrogen or Cl_2 alkyl and R2 is substituted or
unsubsti tuted phenyl.



