WD 2011/ 010082PCT/ GB2010/ 001353 1 FORMULATI ONS This invention

rel ates to agrochem cal conpositions conprising certain benzam de
conpoundswoto1titheosase of those benzam de conpounds as secvags2ei0/@speci al |y
in formulations, particularly in agrothem cal fornulations and in
environmental ly friendly 5fornul ations; to certain novel benzam de
conpounds; and to a process to pr FORMULAGE@NROvVel conpounds.

Nowadays, the Formul ation Chem st is required to address a nunber aof
criteria when HevBvepiongelatas 9 agraehcaifa) §8MPPHIGRNS|CPMPE SHGICEHYN OCRAVEHt Wi | |
di splay a LS i | Gl ¢ organic
nnleculeégnﬁﬁgﬁ%%ﬁg%ﬁggs1§¥&Fﬁgn%$§§éﬁ§gﬁﬁggg%%%%Q%%h?%§?%9§§h excel | ent

di ssol vi ngripglaedrs, pditcd appupeshemicabrmaRdosf dnddh ematonnamtAlglfiiemtly .
Accordingly the present invention provides a conposition conprising an

agr ocHem feanulapensatocesrppueyeldienzasmida campeyndg; andfo aRrocgss tp Prefaes Wosg nqvs!
fluoro, nethoxy,or ClL 4 alkyl; R2 and R3 are each independently optionally
15subst i t FEFE9> 6 al kyl or optionally substituted C2-6 al kenyl; or R2 is
hydrogen and %w@a?@&m@mmuyaﬁw@iehﬁmmqﬁéec&oauwbs Ofiurdbdriofedtdrid when
substituted C4..6 al kenyl or optionally substituted benzyl; or R2 and R3
and t he rdevelopieg newdmme@atigrisc fdealpya switablp seliveritvil dinplpytasgaceiant disselyiag

ti |1 tituted 5-. 6- . 7= ' ' ' ' |1
cont ai ns Bevver drstes i g piE prefiie SR B o5 Erpaunl b by TAiaeg X
anot hey afpRsy an HREIEN AREEIVink PYARE; RO AhEBihEEMaY BeusedfettivelE agadudnts. Of
formula (1) &as defined above as a sol vent. Al kyl groups and noi eties

are strai ght orAdoahugiethegiresensinyétimmpireddesracompobijion cemRising pBo- pr opy! ,
n- propyl, n-butyl sec-butyl, rt-butyl, n-amyl and iso-anyl
[ 3- met hyl 4RSPEPICabay %WWJ%QBE&”%'%%M eties may be in the form of

strai ght or branched chains and, whege appropriate, may be of either the
(E)- or (2)-configuration. Exanples dfe viRﬂyI and allyl. Any optional
substituents are independently 5% Yo gl Each optionally
substituted al kyl group is an gr oup @ptionafy y substituted by one
30or two phenyl groups, prefenably ph(ﬁqyl group. WO

2011/ 010082PCT/ GB2010/ 001353 2 Each al kyl group is suitably not
substituted. . Each optional | UBST | - I I al kenyl
gr oup opt‘i"g’eﬁﬁlRl gﬁ%‘t%%ﬂ"ftﬁg’g rb@"‘o%’éﬁg}? %&%ﬁgﬁﬁh%@%ﬁﬁrﬁgﬁg%&@% ly one
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substituents on each 5-, (? or 7-menbered ri n% are selected fromCl. 4

al kyl :  suintimbhly sbbtévted Csfsrbo alomioanlky substtuiediforalkenyt AMPfoRRbhy |

When R3 | ti qnal | tityted benzyl i i it uent
bonzyl - ar SOt Rer St R & aBn R ke Bilh | EhEn I O Bouttastadt Rat s on
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S

substituen are each nethyl .
contains at least one further heteroatom selected from O, N and S.

20 In another aspect, the present invention provides the use of a compound of formula (I)
as defined above as a solvent.

Alkyl groups and moieties are straight or branched chains. Examples are methyl,
ethyl, iso-propyl, n-propyl, n-butyl, sec-butyl, rerf-butyl, n-amyl and
iso-amyl [3-methylbutyl].

25 Alkenyl groups and moieties may be in the form of straight or branched chains and,
where appropriate, may be of either the (E)- or (Z)-configuration. Examples are vinyl and
allyl.

Any optional substituents are independently selected.
Each optionally substituted alkyl group is an alkyl group optionally substituted by one

30 or two phenyl groups, preferably one phenyl group.



10Suitably Rl is in the ortho- or neta-position; nore suitably it is in the
ort ho-position. Suitably RI is fluoro, nethoxy or Cl.2 al kyl; nore
sui t abl y W0 2081/020082 al kyl ; even nore suitably Rl is netlipgr/GEuicmidsy R2 and
R3 together conprise one to four carben atons. In the situation where R2
and R3 are each independently optionally substituted C1.6 15 al kyl or
optional | y subdiach atkglgredp 6 saltkisinybt subktentegui t ably R2 and R3 are each

i ndependent |y %ﬂl -6, al hyl or. C2-6 al kenyl, nore suitably R2 and R3 are
each i ndepender@FyOR0ngll% substitud abeny! groiis iyan alkenyl gropp optienally sukstitused wher e
R2 is hydmQaas oaféh LS [ ituted C5.8 al kyl or optionally
substi t ut eg C4.06 al %}R%}Igrg%sb '{%?é(g%\ma ?}J?@fjebgltérgm‘ed benzyl, then suitably R3
is C5_8 20al kylEach aldnyb gedulsanytlitably o aatytitutedior e suitably R3 is n-pentyl,

2- et hyl hexyl or b.enéyl. In the situation where R2 and R3 and the nitrogen
atom t® whi ch {OREgnalsubsiituentsan epehdd 6r o EMemmberadgingaare spedteshfbingC 4 alkyl;
substi t ut gghpt soteQl frof ' ch ring optionally contains at

| east one furtyhsg‘%chegtfreorzggﬁ'%&ggg%%@ge ?u\r{%{r)'r[&ér,’ethqand S, then suitably the at
| east one furt ReérenlRetieopidnally isﬁbsﬁ&it@pﬁ&gylf §U9EbR ophEnabsubEtRnfd BhLy Lbe at
| east one 25further heteroatomis O; and even nore suitably the ring is

mor phol i n§¢ or more indgpendgpply selpeted Queatkyl@moyms dv théesthphmetasparabr methytgneund of
formul a (|h)eidifhed ' formyl ati.on. Each co nd of the present

i nvent i o_nb Ségghés’ ?hoavalv%%tcs gﬁfmslgﬂltfb%%f)@ SS%*F&'?VQES_qr%e%{’ d’gggﬂsol vent for

agr ocheni cal s. Suitably R' isSH e Ab- bh e £OFRARNS B dubtably fi0k MR UrD-position.
concentrate which may be diluted or 30di spersed [typically in vvater] By an
end- user [typi e@ifably B kdluete methoxy of §haglkyhmorpsuitblyt R' iaghlh iatkat;iesen more

Sui t abl y 10 ical in the conposition. of the present invention is a
her bi ci dé‘ﬁ% glicllgg'%myi?‘nsecti cide or plant growth regulator. WO

2011/ 010082PCTE GR3BART AR1IE53edher comprid0SROR/ FIRAAS AL dhQVi des bot h
agrochemi cal s and conventi onal2 for n}ul ation conponents ich may be used in
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her eby; i rporated by referepce.. ln. particu]ar 009/ 130281A1 di scl oses
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rel at¥s takyor Centkpnyl OF bemyk seoreshicablysR hisdrapenhtyf o2 -mily Biek dror patidyil. cat i ons
al so disclose formul ati on conppnents sujtable for use with the present

i nvention [for{netgzs%lfailfmmf:ﬁ ¢ 9 B randtac Rifsegygiomrto Xjr et thenprefoth

For nul at i aashedfelgetidr FOKOPYbtEhall P SiYstiRRG Dy LI 01 GhitHbhpshers,
The Net herl_andgg%n 1998, a% Agj gvar?tlslfbgnd’ Ad |7'ltjl;ﬁ\g/ﬁqué%g8‘§g] \%}c’illclt{?lg 15 by
Al an KnowpdgnalygrooigirRey drast deZeBher hatstdasine selbgted fbor@EN bid B then Beicbiyper
2006] . Sui t abl e, her bi ci des inclu bi cyc| opyrone, mesotrione,

f omesaf e’ ?trlgastgﬁ)&phfr%?geﬁ?%ﬁ‘gﬁf ectedaretn Ly X"Jpg opasisHitatyy therat dgpahene,

di cl asan fullfeMa@esom 100! f{dase AR byt 9P MCPA, mecopr op,
cl odi naf op- pr opar gyln,1 cyhal of Sﬁu%y?l,agwﬂ?gﬁgg%n% Hé/lll-ug'l'hal oxyf op,

qui zal of op- P, Surd {18 inlentieniproddésthe tsendphbmpoanddi formeaiad]) ihagxaben,

tebutam _20chl orthal di nethyl, benonyl|,_ benfuresate, dicanba, dichlobenil,
benazol i ﬁ‘?mfp?rauzst}?aa&%a?%g%ﬁ&ﬁ{nppaﬁ ﬁﬁgﬁﬂﬁﬁﬁﬁ,ln‘ﬁﬁéﬂ%@ﬁ pleRhivat§t et ochl or,
al achl or solBii@) AfctWePls a %Ho‘atsbl\éﬁmo%%rrogtfbgr%ﬂghl or, alloxydim butroxydi m

clethodim cyclodim sethoxydim te I'm pendinethalin, dinoterb,
bi f enox, oxyf Sutatilethe aoipbkition fiemforfulaton gbryweofran widhyhay be difmxy oi |

i oxynjl, i mazapet habenz-net hyl , i mpzapyr,. i mazaquin, imazethapyr, i nmazapic,
i maz rgllr)mx d 'Sﬁgfs‘fcﬂﬁ?'%%gg' i'A ,wafqrﬁﬁx e S‘PEBS-C{)Z‘%?‘W[P)F%&E‘F‘% A SBIRD vk uIrion Eon,

chl or sul fpiRRsioMi cosul furon, rinsul furon, triasulfuron, triallate,

pebul ate, prosul focarb, nolinate, atrazine, sinmazine, cyanazine, anmetryn,
pronetryn, teBbitathythezigrmehemenbintthy comsasitootafitenpresdns apeatioH @, hekbicideon,
f enur on, fu%hkco eot ol rocge antl‘l met oxEron. Sui t abl e fungi ci des incl ude

i sopyr azam® NendPpr EEET Pl BENIE T¢I 30tri f1 oxystrobin, kresoxim

met hyl , fanoxadone, netom nostrobin and pi coxystrobin, cyprodanil,
carbendazi m thi abendazol e, di nethonorph, vinclozol in, iprodione,

di t hi ocarbamate, imazalil, prochloraz, fluquinconazole, epoxiconazole,
flutriafol, azaconazole, bitertanol, bromuconazole, cyproconazole,

di f enoconazol e, hexaconazol e,



WO 2011/ 010082PCT/ GB2010/ 001353 4 pacl obutrazol e, propiconazol e,

t ebuconazol e, triadinefon, trtiticonazole, fenpropinorph, tridenorph,

f enpr opi dwo,20nmnemzeb, metiram chlorothal onil, thiram pzirrgsmiompisaf ol ,
captan, fol pet, fluazinam flutolanil3 carboxin, netal axyl, bupirimate,
ethirinmol, dinoxystrobin, fluoxastrobin, orysastrobin, nmetom nostrobin and
pr ot hi oconazolWO26@i 3623l & | ipnedddsi tottdes odhenicatieandvioaveattiooaldoymiulaiietac| opri d,
acetam prid, clothianidin, dinotefuran, nitenpyram. fipronil, a ameci.ti n,
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pr opoxur, ; osul fan, heptachl or,
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met honyl , cyprifapamicilar, W00/ e3028i1 Al dikelosesfedrh page, 28, dinbd2 te papel 45t hiné 32
cyhalothrin, cyfluthrin, 10fenvalerate, improthrin, per.rretgri n an
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al so conpri sé€ one Or mnore surfactan rdrspersing agents to0 assist the
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medi um (di spersant syste The enmul sification systemis present li%iﬁgari |y
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surfactants that nmay be used to forman enulsifier systeminclude those

cont ai ni rsglventsy/| @hedussei ather spndpyll ferpulatianquiblisations plse discloss HEMMOBr opyl ene

oxi de; aryl or 20al. | sul,phonat es .and..c i I . W th
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conbi nat i'RREnAbgy S oMdntic A IFoRRnIaBbAYY EENglap Xinde/ & pibilizhyd BnKlwxirde or
bot h. Polymers and copol yners are al so comonl y used. Conposi.t.i ons of
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as the provi sign.oit heAfhles iREIREOBIcSAbpyRRRARRSITEDI G, fSiAéafinN Galkoogdim,

reduction, inprovenent of the enulsification properties and alteration of
t he sol ubiapfopamifiepamiraz, Boparehpyrimethanihiditennn iaerazensolagkiips mpthih JlagIPEY pe

dded f i . for jnst to alter.t i 1 ich th
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viscosity o ornmulation or"to add a commercial benefit. O her optional
i ngr ezbi enhioriial dimetteyy, Heeomsld ben furesathadicambrauighiobenil, enazabn coPeKi ¢t s,

ts, f , d oth terial ' b it ' i cal
For mut at 1 BRATONSE BTt a1t ot gba s o maolERLE B MRURRLTE 7
concent r 6&5&@&%}?}%@ Lo, bﬁjﬁ&?diﬁ‘{, @eﬁﬁhﬂx}ﬁ,iﬁ?é%@i s@thBRRdiinG tepfalwtlidtrh, emul si fy

when adde 0 agricuftural spray tanks . wat er. The sel ection of

sui t abl e ealivetizsin dinoenplbifeate dxpijudrfes, avlubrfen, lucreglyeefan-sBiykdrempeiidy

whi |l e al so having a | ow enough aqueous.sol ubilit 0 _prevent. di ion in
the sprayo¥ ¥k maxgmeth ﬁ%’inﬁ%% lrg?fagy@eramqwg, B‘é"}/zﬁtg%?)érr fn%zlaélgh@aszﬁ Jgk&’
agrochem &als LA NREBEacSRInH] Eic?d?hﬁﬁ,ea%&osﬁ%r@h,' chidtadifursn,ali&Budugaod
solvent is therefore very val'uable for these fornulations. The invention
provi des rmsgfires tidsutforoppuiati steypabolatd puesuboso, mbdlinatey afraziggasenazingat | s

|l ow, typically less than 0.1% wWw in water, and ich are also apl o]
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sui tabl e forom wr@hﬁ PESd mBekUAG. EVS [oil-in-water 10emul sions], SEs

[ suspoenul si on’s], S f!capsul e suspensions] and SLs [sol uble concentrates].
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is less than 5% w w nore suita?lng | ess than .2.5%bW/W even %D]igie sui tably
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solubilit 1.5 AENLEAL L dddoleN8infPimRpE. ihclb M imUipRodibde,at 25C i's
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sui t abl y dithéatsbantaregim 269, \wreehldvan flughintorezelongrosrgsazdils dlugsadal, by t he

pr esent inventi(gn are naovel . Therefore in a eu’rdtli}égcgco%esl%er\&th,exthe Zt)orlee’sent

i nvent i orfZareeredisTRRRYGRYCORAZP Sy ArGConazo dcona



20(1) as defined above provided (i) that when RI is nethyl in the

nmet a- position, then R2 is not ethyl when R3 is ethyl; and (ii) that when R1
i s met hylwonotimaomet ho- position, then R3 is not n- pentycTeBsobanzyss when
R2 is hydrogen; R3 is not n-propyl when R2 is n-propyl; R2 is not nethyl
when R3 is tert-butyl; R3 is not nethyl when R2 is tert-butyl; and R2 and

R3 and t hgachibutragéd) pedpidonhfolihétticond2ele, aladinkdb) waiticand2eit, apropimophet her
form pyrrolidinyl, norpholinyl 25or 2,6-dinethyl norpholinyl . The
conmpoundstTigFMPHS. {snBepitkin. imanserabometein. sBloprtkalenib thisyn.zéaty FaRafal SaRtERbI e
am ne wt i.1-abl e i d..chl,ori ' ' . . :

Ther ef or egﬁpﬁet’z*rﬁ‘é%‘ﬂg’%” %@%@gg % J}‘f lﬁ)é( krg‘r?v(]aestﬁ%{}ﬁi’i bﬂ‘@ gﬁ?{‘%%%ﬁ%‘\? f’gi(t‘a@&éysg P Blgés s for

prepar i ngflgxasrabin peysadtrobel, Mitédminbiratsn gef progiboabaote. conpri sing the step of
reacting a conpound of 30fornmula (l1) wth a conpound of formula (Il WO

2011/ 610082 PCTuiBbIE inyeoiicidsingud l%wxamsm@mlypn%m%mwrldsC@h,laftwnér 0

dyYi | i NQ. h . . . '
br anc hec Aty HicHeS s, et Al S SRR BRE b Ry
R2 and R3jsjircads, fighicans pripexsr, xylylcarbTaﬁila?n,JchRfrgr‘gkAﬁE;ﬁ, éndbsigian eptaehlor,

suitabl e sol vents and shows selected [li NVR (4 ) data, all obtained
Wit h CDCl@bufenazide, berisubsap, dicthndericatt, piximighesyhetbyl, addiemb, metbomzled t hr oughout

Singl et - cbvPRiEh ioatetrp, it PRk S aR SRR R 7 o2
dout! B S B RANRY) Sria i b on V0
Suitable plant growth regulators include paclobutrazole and 1-methylcyclopropene.
The composition of the present invention may also comprise one or more surfactants
or dispersing agents to assist the emulsification of the agrochemical on dispersion or dilution
in an aqueous medium (dispersant system). The emulsification system is present primarily to
15  assist in maintaining the emulsified agrochemical in water. Many individual emulsifiers,
surfactants and mixtures thereof suitable for forming an emulsion system for an
agrochemical are known to those skilled in the art and a very wide range of choices is
available. Typical surfactants that may be used to form an emulsifier system include those
containing ethylene oxide, propylene oxide or ethylene oxide and propylene oxide; aryl or
20 alkylaryl sulphonates and combinations of these with either ethylene oxide or propylene
oxide or both; carboxylates and combinations of these with either ethylene oxide or
propylene oxide or both. Polymers and copolymers are also commonly used.
Compositions of the present invention may also include other solvents, which may
have a range of water solubilitites. Qils with very low water solubilities may be added to the
25 solvent of the present invention for assorted reasons such as the provision of scent, biological
enhancement, safening, cost reduction, improvement of the emulsification properties and
alteration of the solubilising power. Solvents with higher water solubility may also be added
for various reasons, for instance to alter the ease with which the formulation emulsifies in
water, to improve the solubility of the pesticide or of the other optional additives in the
30  formulation, to change the viscosity of the formulation or to add a commercial benefit.
Other optional ingredients which may be added to the formulation include colourants,

scents, safeners, and other materials which benefit a typical agrochemical formulation.



Table 1 Conmpound No. Structure 1H NMR data:_ (ppnf nunber of
Hs/multiplicity) 1 O NA2 ISl 7.30-7.15(4H,n); 3.65(2Ht); 3.15(2H1t);

. 30( 3H, 3yp 2811@A0RR, M) ; 1.90 (2H, M. 3 0 IS 7. 30-7. 15( 4iHcm)GB2810804 36, ) ;
.80(2H, m; 3.60(2H, mM; 3.25(2H, mM; 2530(3H,$). 4 N---\/- 400
.30-7.15(4H,m; 4.65(1H br); 3.65(1H br); 3.50(1H, br); 3.25(1H, br);

. 75(1H, br); 2A&%¢Hehhick einubid@dbcombeht2te3rBlati@isr(EE) art s3I0(i8hs, af)a pesti@8¢ 3H, d) .

(u . i : :
| §5be§5%é%¥ oy BTy Wi A4ty peaco sy R BT 1TRORSOR ] - 11000
an . . . - . . . :

3. 25( 2H, bsﬂﬂ?blg .S@B?‘&ﬂ?%f?’p?&%é% gﬁﬁ‘gd‘%ﬁg’(f‘f% ?” od sty E%‘g%ﬁ%%l%o naving a
7. 35- 7. 196@Hnohgh dquédislsolubility ta3prd 02 idissdintich hEh85prdy tank. Fetdrtnsgluble oils

1.40(2H, m; 1.35-1.25(6H m; 1.00-0, 90Q6H, :
s tend to be poorer solvents for agrochemicals than water soluble solvents. An oil that is also

WOINNWN

a good solvent is therefore very valuable for these formulations. The invention provides a
series of compounds which have a solubility in water that is low, typically less than
0.1% w/w in water, and which are also able to dissolve high concentrations of pesticides.
In addition to ECs, other suitable formaultion types include EWs [oil-in-water
10 emulsions], SEs [suspoemulsions], CSs [capsule suspensions] and SLs [soluble
concentrates).

Suitably the compound of formula (I) has an aqueous solubility at 25°C which is less
than 5% w/w; more suitably less than 2.5% w/w; even more suitably less than 0.5% w/w; and
most suitably less than 0.1% w/w.

15 Suitably the solubility of the agrochemical in the compound of formula (I) at 25°C is
greater than 5% w/w; more suitably greater than 10% w/w; and even more suitably greater
than 20% w/w.
Many of the compounds disclosed by the present invention are novel.
Therefore in a further aspect, the present invention provides a compound of formula
20 (1) as defined above provided (i) that when R' is methyl in the meta-position, then R? is not
ethyl when R’ is ethyl; and (ii) that when R' is methyl in the ortho-position, then R? is not n-
pentyl nor benzyl when R? is hydrogen; R? is not n-propyl when R? is n-propyl; R? is not
methyl when R® is fert-butyl; R? is not methyl when R?is tert-butyl; and R? and R’ and the
nitrogen atom to which they are both attached do not together form pyrrolidinyl, morpholinyl
25 or 2,6-dimethylmorpholinyl .

The compounds of the present invention may be prepared by reacting a suitable amine
with a suitable acid chloride, acid anhydride or ester.

Therefore in another aspect, the present invention provides a process for preparing a
compound of formula (I) as defined above comprising the step of reacting a compound of

30 formula (II) with a compound of formula (III)



8 0 10N-- 1 H 7.35-7.25(2H, m); 7.20-7.15(2H,m; 5.80(1H,br); 3.40(2H m;
2.45(3H,%); 1.60(2H, m; 1.35(4H,m; 0.95(3E1, 0. 9 0 lalel (conplex due to
restrict esorotiatipesn) 7.40-7,10 (9H, n), 4.80 and 4. 35 (2iec2B201080083and
2.50 (31-1,2s), 2.30 (3H,2s)... WD 2611/010082PCT/ GB2010/001353 8 10

401 NI 7.30-7.15(41-1,m); 5.90(1H m; 5.65(1H n); 5.30-5.05(4H m;
4.50-3.80(2H,br); 3.70(2H,d); 2 30(3H,$). 11 1.1 0| (conplex due to
restricted rotation) 7.30-7. 10(H m; 5.05 & 3.75(121,2m; 3.00 & 2.65(3H, 2
s); 2.30(3H,2s); 1.15 & ( and : 1 7.30-7.15(4H m;
3.60-3.20(2H, br); 3.10- ; 2.30 3H $) "ﬁl@(lH, m; 1.85(1H m
1.00(6H,d); 0.75(6H,d). (n (i

where X is ClI, OY or

and Y is a leaving group, such as methoxy, ethoxy, propoxy (linear or branched), butoxy
5 (linear or branched) or paratoluene sulphonyl; and R' R?and R’ are as defined above.
Table 1 provides structures of suitable solvents and shows selected 'H NMR (400MHz)
data, all obtained with CDCl; as the solvent. The following abbreviations are used
throughout this description:

“NMR” = nuclear magnetic resonance spectrum.

s = singlet br = broad
d = doublet dd = doublet of doublets
t = ftriplet q = quartet

m = multiplet ppm = parts per million



O ONI (conplex due to restricted rotation) 7.30-7.10(411,nm; 3.55 and
3.05(2H, br and 0; 3.10 and 2.80 (3H,2s); 2.30(3H,2s); 1.70 and 1.50
(2H, 2m ; WoQ011anotbsd. 75 (3H,2t). 14 1110 0 7.25-7. 10( 4IAcmGB2810/0(BBI, $) ;
2.30 (3H,$); 1.55(9H,%). 15 O leN (econplex due to restricted rotation)
7.30-7.15(4H,n); 3.80-3.20(2H, br); 3.15 and 3.05(2H 2m); 2.30(3H 2s); 1.70,
1.45 and 1.10 (4H,3m; 1.25, 1.05, 1.00TabikD.75 (6H,4t). 16 0 SIN \
(conplex duetorestricted rotation) 7 307210 (AI—I_lrﬁ_ 3 'E
3. 05( 2H, n] : CompogoH, [5) ; 1. 7CStractase and 1. 1D ( 6H, 3m) H-NMBdatain) ;
0.75(3H, m{. 1WNo. O jsl (ppm/number of Hs/multxpllclty)
1 0
NN
K N/A
2 Q 7.30-7.15(4H,m); 3.65(2H,1);
N 3.15(2H,1); 2.30(3H,s); 2.00(2H,m);
\3 1.90 (2H,m),
3 O 7.30-7.15(4H,m); 3.85(2H,m);
3.80(2H,m); 3.60(2H,m); 3.25(2H,m);
"Q 2.30(3H,9).
4 a 7.30-7.15(4H,m); 4.65(1H,br);
3.65(1H,br); 3.50(1H,br); 3.25(1H,br);
N
©/U\ T 2.75(1H,br); 2.55(1H,dd);
2.35 and 2.30 (3H,2br.s); 1.30(3H,d);
1.05(3H,d).
5 o (very complex due to restricted
N rotation) 7.30-7.10(4H,m);
O/ 4.60, 3.35,2.80 & 2.75-2.40(4H,4m),
2.30(3H,d and s); 1.90-1.10(5H, m);
1.00 and 0.75(3H, d and m).
6 Q 7.30-7.10(4H,m); 3.90-3.50(2H,br);
N 3.25(2H,br); 2.30(3H,s); 1.95-
O 1.80(2H,br); 1.70-1.50(6H,br).
7 Q 7.35-7.15(4H,m); 5.70(1H,br);
N 3.40(2H,m); 2.45(3H,s); 1.55(1H,m);
}L&(\/\ 1.40(2H,m); 1.35-1.25(6H,m);
1.00-0.90(6H,m).
8 0 7.35-7.25(2H,m); 7.20-7.15(2H,m);
N g 5.80(1H,br); 3.40(2H,m); 2.45(3H,s);
I 1.60(2H,m); 1.35(4H,m); 0.95(3H,1).
H
9 (complex due to restricted rotation)

7.40-7.10 (9H,m), 4.80 and 4.35
(2H,2br), 3.05 and 2.50 (3H,2s), 2.30
(3H,2s).




(conplex due to restricted rotation) 7.30-7.15(4H m;
3.10 and 2.80 (3H, 2s);
1.10 (6H,wokp1118ds2and 0.80 (3H, 2t).
7.15(41-1,m;
1 50(2H m;

and t);

* 0 N 7.30-
1. 70(2H, M ;

(complex d
and t); 3.
1.00 and O
(1H, br),
(2H q),

8.05 (1H,
3.80 (3H,

1

1.00(3H t); 0. 75(

2,30(3H $);
3. 80-3. 20(2H8br);

3.00(2H, br); 2.30(3H, $):

3H, t). 19 1110 O N\/\ |

3.55 and 3. 10(2H, br
1.70, 1.50, 1.40-1.35, 1.20 and
WO 2011/ 010082PCTpCBABL0100015353 9 18

e
10

)
7

80 (3H, 2t)].
7.30 (1H, dt
35 (6H,
dd) , 7 85 (

5 (2

t ol est rjj
and 2. 80

s)l,

v.

1H, br),
a5 t)

ct

40NN
. 95 (4H, dt),
0.85 (3H t). 21

180 (1H )

3H, $) ;
H NMR (40
6.

7.25 (1H, dt),

AR s DH, m
dd) ,

%%H%i%%%( 400M©, DG |

6.90 (1H t),
85 (6H. m. 22

8
10

§5’0(41H%)? 1-;50(( jﬂ

6.80 (1H, d

br

3m;
7.70

15

3)

B ¥

11

(complex due to restricted rotation)
7.30-7.10(4H,m);

5.05 & 3.75(1H,2m); 3.00 &
2.65(3H,2 s); 2.30(3H,2s);

1.15 & 1.10(6H, d and m).

12

7.30-7.15(4H,m); 3.60-3.20(2H,br);
3.10-2.85(2H,br); 2.30(3H,s);
2.15(1H,m); 1.85(1H, m) 1.00(6H,d);
0.75(6H,d).

13

(complex due to restricted rotation)
7.30-7.10(4H,m);

3.55 and 3.05(2H,br and t);

3.10 and 2.80 (3H,2s); 2.30(3H,2s);
1.70 and 1.50 (2H,2m);

1.00 and 0.75 (3H,2t).

14

7.25-7.10(4H,m); 2.75(3H.5);
2.30 (3H,s); 1.55(9H,s).

15

(complex due to restricted rotation)
7.30-7.15(4H,m); 3.80-3.20(2H,br);
3.15 and 3.05(2H,2m); 2.30(3H,2s);
1.70, 1.45 and 1.10 (4H,3m);,
1.25,1.05, 1.00 and 0.75 (6H,4t).

16

(complex due to restricted rotation)
7.30-7.10 (4H,m); 3.80-3.10(2H,br);
3.05(2H,m); 2.30(3H,s); 1.70, 1.45 and
1.10 (6H,3m); 1.00(3H,m);
0.75(3H,m).

17

(complex due to restricted rotation)
7.30-7.15(4H,m);

3.55 and 3.10(2H,br and t);

3.10 and 2.80 (3H,2s); 2.30(3H,s);
1.70, 1.50, 1.40-1.35, 1.20 and 1.10
(6H,5m); 0.95 and 0.80 (3H,21).




110 N ili NWR (400MHz, CDCl13) 8.10- (1H, dd), 7.60 (1H, br d), 7.35 (1H,
dt), 6.95 (1H, t), 6.85 (1H d), 4.20 (1H, m, 3.85 (3H s), 1.75 (1H, m,
1.40 (1H,woko11l018@2(1H, m, 1.15 (3H, d), 0.90 (6H, d). pe3/GB2imoB3sB |11
NMR (400MHz, CDC13) 7.95 (1H, dt), 7.85 (1H, n), 7.15 (1H, t), 7.00 (1H,
dd), 6.45 (1H, br), 1.75 (2H, g), 1.35 (6H,_s), 0.85 (3H_t). 24 E* O
N\,/ 11T NVRg (400Mz,, CD@®3) 7.85 (1H, |d1.)0- 7]539{(@;1; SOB,2002H.,6r)( 1H| t),

6.95 (1H, |dd), 6.90 |(1H, H, dt)30(j(2ﬁq,rjijgl-j : qm@m@d; 4). 25
le FON| 11-1 NVR [(400M * 795( Qa(g t)715
(1H, t), F.00 (11-1 | 6.55 (1H, br), I—? 165 H>'m, |1.45

(1H, m, 1.30 (1H, m, 0.90 (6H rr) VO
2011/ 010082PCT/ GB2010/ 001353 10 The |conpounds of the invention ray be
used in a|variety of| end use applications |(including agrochem cal

fornul ati prs)-—partieutarty gs sofvents: ﬁrsg &f%g%&smyeaqgtaug dwijth a

w de vari gty o} mater i als, ipcluding herbig

nemati ci dgs and i nsect ]| ﬁnd\w\pl 31 and R P?f%@%%ﬁﬁ(z‘ﬁl gs,

| 230(3H s);
1.65, 1.50-1.40 and 1.15 (4H,3m); 1.00
and 0.80 (3H,2).
20 N TH NMR (400MHz, CDCl;) 8.10 (2H,
o Q dd), 7.70 (1H, br), 7.30 (1H, dt), 6.95
/*\/ (1H, do), 685 (1H, d), 3.85 (3H, s),
N 1.75 (2H, q), 1.35 (6H, 5), 0.85 (3H, 1).
21 N TH NMR (400MHz, CDCLy) 8.05 (11,
°o Q dd), 7.85 (1H, br), 7.25 (1H, dt), 6.90
(1H, 1), 6.80 (1H, d), 3.80 3H, 5), 3.15
N/\( (2H, 1), 1.80 (1H, m), 0.85 (6H, m).
22 ~ TH NMR (400MHz, CDCl3) 8.10 (1H,
o 9 dd), 7.60 (1H, br d), 7.35 (1H, dt), 6.95
/U\ (IH, 1), 6.85 (IH, d), 420 (1H, m),
N 3.85 (3H, s), 1.75 (1H, m), 1.40 (1H,
m), 130 (1H, m), 1.15 (3H, d), 0.90
(6H, d).
23 F O "H NMR (400MHz, CDCly) 7.95 (1H,
dt), 7.35 (1H, m), 7.15 (1H, 1), 7.00
NJV/ (11, dd), 6.45 (1H, br), 1.75 (2H, q),
1.35 (6H, 5), 0.85 (3H, 1).
24 F O "TH NMR (400MHz, CDCl3) 7.85 (1H,
dt), 7.30 (1H, m), 7.10 (1H, 1), 6.95
@JLNA( (11, dd), 6.90 (1H, br), 3.20 (2H, d),
1.80 (1H, m), 0.85 (6H, s).
25 F 0 M I NMR (400MHz, CDCly) 7.95 (1H,

d), 7.35 (1H, m), 7.15 (1H, t), 7.00

N (1H, dd), 6.55 (1H, br), 4.25 (1H, m),
1.65 (1H, m), 1.45 (1H, m), 1.30 (1H,
m), 1.20 (3H, d), 0.90 (6H, m).




5The conmpounds of the invention nmay be used to fornmul ate solutions of a
variety of materials, including agrochemcals, which nay be fornul ated as
enul si on WO 2di1gperssi on concentrates, enul sions in water porT/GB2010/001353

m croencapsul ated formul ati ons, aeroswl sprays or fogging formul ations; and
these may be further fornmulated into granular materials or powders, for
exanpl e for dryheqomiriovnds afithomvestionanay baispér sviriey bbermlsatapphiationhe

sol utions,.10so forned may .al so be used directly on sgil or plants or in

ot her non(f'écg\"cg%wngﬁmﬁ%ﬁ?r@?‘loéiﬁ)sParﬁfi'é'?rﬂ}' assabyentyy chhespinlvens manke psedl ude
paper makiyiiga Wied @iricty GhARIAIS, iLALERE h¥rRATRs! FALIRRS achiAhdCnlifdldidts ang.
treatments, use in minicipal pools and other’ water courses,” I n applications
near ri vensscticidkend nlss @lanoprosvibregabasasiand i n applicati ons where rel ease to

t he 15at nosphere has to be H‘ini m sed or_controlled and where danmage to the
at mosphere | fsahtﬁcoﬂ??é’wdaso‘?fé.e B ERineRaY breyssdo (Rsmulate sobutians of a gty of er i or
pai nts, qg?t%ﬁﬂ&ﬁnclﬂﬂﬁ@'a?&%@ﬁ mifQE S5hilt m%g%g?ormu?e}t&lc% ANt kidy SF aisﬁrrsigg.c' fiers,
col ourants or screens; Tn deyel ng, pignmentation orf e 48" OF “FRRE™ n

cl eani ng qenochiates, ahedsigneit Waer drivé, higreencgpsutteed PEmuRHLSS, bédbolapflys 6at i ons;
and in s%ag .or detergent applications for industrial, home or environnental
usage. THEBEBBHIINGEIODE N these pray bedvrthes farmulased intg eranwlar wateigls@ri n

shanpoos, I in. 1 ers | for .exanpl.e oven
Samoes releae gl a5 a0 Shmatoh b AOUSERALA SEIDBIukd ! JBTFRASH

i nventoi orsolfamecdaxsesitd bonaded diiresdy ont 5G] GrPitts $:19h otheh B ayRch@hialof
agrochenicaés,_pharnaceuticals and ot her comrercially val uabl e conpounds,

plus the 3PN ng power al so extends to dissolution of dirt, grease or

waxes. 25The i ' s 1ll.ustrate he f.ol | own anples in which: g
= gramesC = dgg(érﬁqgieég%gg%ﬁ d@p Q%Z“’B%f”&g“sd%ﬁ’faﬁ%ﬁ%“é‘é& g\%ﬁﬁ?ﬂ@%@ﬁ@g@em ration
i s expr espphcatisnd LBkt tRymtg e in m&g&:%e&%&%&@&%%%&(}ﬁ% 11

EXAVPLE 1 This ExarTEI e illustrates the high solubility of each of a

number ofaPBlgabiereriaE BV ersclekeseraserypissipiessasanidin@ophatings WheroeelcaseDERETN] . A

| as i I e ne ei.ghth filled with an,active, i ngredi ent
P Tana i BRe R0 Bt Rlriinte 07 uRibb andishS diof fef S Phsr Fufifte 1
was addedesirdbld. ExaghpldsahclMBSusRIR eRMEHBPARI MtefBEpdifts! afitigd, varhiBed, SFtks &Nt
sanple was mxed with a Wairlim xerTM and was then stored at 25C. The

sanpl e wa@shes Redgcsant dayersyorfopegifieryscoldurant er seregas; indysiog gmentatien pmige vshi ent
present then additional actiye. ingredient was added;, if. there was no.liquid
Fermai i ng ent i eanod ElseSiant i P B o pigbtial A el R b e
until theogrsileterddinashiRatbns BF AdasribIohorte VEGKSrohRlch@Mifige ! T8e EdMBdunds

addition of either active ingredient or solvent. The supernatent liquid
| ay er20 wa§f theanesantainyensignimaygasy kehirsorrin sympohy hbesebelst deteygenty and in

hydr oxy- 342- ( 2-.net hoxygt hox t hyl )-6-trifl uoronet hyl pyridi ne-3-carbonyl] -
bi cycl of g‘?ée&?lgg%aggréﬁoﬁ-eé?{ﬁpnl\gﬁi‘%rhzl\ﬁ%r’sersaﬂ’éil Ss}‘gr@‘éfn%?‘%fs ui d chr omat ogr aphy]
for active i nghedb@pburkiadE Bt gradehOmvertitn Haeéb&&?gﬁa&d&%éﬂ@ﬁgiﬁéw@ﬁ%r% 2. 15

Table 2 Al Solubility in Conpound No. 1 at 25C Di f enoconazol e 35.7
Cypr odi niwidevar@tyloffagtrcbrmi@ls2 piimaetitioxly end othpnetminpbrcisbly valuable

trifluor Q%EQL}’JdQ}’thsd fhg %_is%él(\:/glrgbp%n e%lil_sg Ieg%gcllsot[o%iszsbl{lligg to_f gi_rte, rg];e%_se or waxes.
25 The invention is illustrated by the following Examples in which:
g = grammes °C = degrees centigrade

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



one 24.7 Azoxystrobin 11.3 Cyproconazole - 33.4 WO

2011/ 010082PCT/ G3B2010/ 001353 12 EXAMPLE 2 This Exanple illustrates that
Conmpound Worgbewo1doses unusual |y effective at dissol ving pestiGRotam1ZEven
that it has a water solubility which iis | ow. Table 3 shows the aqueous
solubility and pesticide solubility for several solvents. As can be seen
the water 5sol uble solvents, those BKAMBDE aqueous sol ubility greater than
0.1 %wwin water, are nore able to dissolve pesticides éhan the oils.

Tabl e 3 Sol verkthiggxaserle iliisiratss thethjehaakptiliny of cacBef atsumbey O LABrodEeneidw w)
'g‘g?éyéﬁ%%%g%%rn%'in%rﬁ%%kgmreﬂdfﬂﬁﬁmﬁ.%t hyl pyrrolidone 100 41.5
A glass vial was approximately one eighth filled with an active ingredient [Al] and
5  then solvent [in this example, Compound Number | from Table 1] 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 there was no liquid
remaining then additional solvent was added. This procedure was repeated until the sample
10  had equilibrated for 4 weeks following the final addition of either active ingredient or
solvent. The supernatent liquid layer was then analysed by gas chromatography [except for 4-
hydroxy-3-[2-(2-methoxyethoxymethyl)-6-trifluoromethylpyridine-3-carbonyl]-
bicyclo[3.2.1]oct-3-en-2-one which was analysed by liquid chromatography] for active

ingredient concentration; the results are given in Table 2.

15
Table 2
Al Solubility in Compound
No. 1 at 25°C (Yow/w)
Difenoconazole 35.7
Cyprodinil 61.9
4-Hydroxy-3-[2-(2-methoxyethoxymethyl)-6~ 24.7
trifluoromethylpyridine-3-carbonyl]-bicyclo[3.2.1]oct-3-en-2-
one

Azoxystrobin 11.3
Cyproconazole 33.4




32.1 55.5 69.0 Tetrahydrofurfuryl

al cohol

100 11.1 39.8 55.7 Sol vesso-rm

200 ND/ULN 0.1 5.6 10.4 34.4 n-Butyl benzoate 0.1 4.0 11.9 35.5

Tri met hylwenaamaodd21 1.7 5.8 31.3 Conpound No. 1 0.1 11p8TR&3B241060b1B3Fatty

acid (C6-C10) nethyl caprylate) 0.040 1.8 10.4 34.2 Ment hone

0.030 3.2

ester (methyl

EXAMPLE 2

This Example illustrates that Compound Number 1 is unusually effective at

dissolving pesticides given that it has a water solubility which is low. Table 3 shows the

aqueous solubility and pesticide solubility for several solvents. As can be seen the water

soluble solvents, those with an aqueous solubility greater than 0.1 % w/w in water, are more

able to dissolve pesticides than the oils.

Table 3
Aqueous A.L Solubility at 25°C (%ow/w)
solubility | Azoxy- Cypro-
Solvent % w/w | strobin | conazole Cyprodinil
N-Methyl pyrrolidone 100 41.5 60.6 67.2
DMSO 100 32.1 55.5 69.0
Tetrahydrofurfuryl alcohol 100 11.1 39.8 55.7
Solvesso' " 200 ND/ULN 0.1 5.6 10.4 344
n-Butylbenzoate 0.1 4.0 11.9 35.5
Trimethylbenzene 0.1 1.7 5.8 313
Compound No. 1 0.1 11.3 33.4 61.9
Fatty acid (C6-C10) methyl
ester (methyl caprylate) 0.040 1.8 10.4 34.2
Menthone 0.030 3.2 19.1 42.3
Exxate ™ 700 (heptyl
acetate) 0.030 1.7 114 34.5
Solvesso ™ 100 ND/ULN 0.005 1.7 5.8 31.1
Isobornyl acetate 0.003 1.6 12.7 32.8
Exxsol ™ D-80 (Dodecane) |  0.001 0.1 0.5 4.0




19.1 42.3 ExxateTM 700 (heptyl acetate) 0.030 1.7 11.4 34.5 Sol vesso-rm 100
NDY ULN 0.005 1.7 5.8 31.1 I sobornyl acetate 0.003 1.6 12.7 32.8 Exxsol T™M

D- 80 (Dodwoans)o160s201 0.1 0.5 4.0 10 WD 2011/ 010082PCPcE8a 200y @00k353 13
CLAIMS 1. A conposition conprising an3agrochem cal and a conmpound of
formula (1) 0 ,R2 N, 3(l) 5where R is fluor, nethoxy or Cl..4 alkyl; R2
and R3 are each independently optionalCASMSstituted CL.6 al kyl or
optionally substituted C2_6 alkenyl; or R2 is hydrogen and R3 is optionally
substituted C5-8 alkyl or optionally substituted C4-6 al kenyl or optionally
substitutled behgghpostiorRDmmigingRnagrbchemical andogrempanodof oromladh) t hey are
both attached together forman opti 06a| |y substituted 5-, 6- or 7-nenbered

_R
N
g0
R
5 where R' is fluoro, methoxy or Ci.4 alkyl; R? and R? are each independently

optionally substituted C.¢ alkyl or optionally substituted C,.s alkenyl; or R?is
hydrogen and R? is optionally substituted Cs.g alkyl or optionally substituted Cs.6
alkenyl or optionally substituted benzyl; or R? and R® and the nitrogen atom to which
they are both attached together form an optionally substituted 5-, 6- or 7-membered
10 ring, which ring optionally contains at least one further heteroatom selected from O,

N and S.

2. A composition as claimed in claim 1 where the compound of formula (I) has an

aqueous solubility at 25°C which is less than 5% w/w.

3. A composition as claimed in claim 1 or 2 where the solubility of the agrochemical in

the compound of formula (I) at 25°C is greater than 5% w/w.

4. A composition as claimed in claim 1, 2 or 3 where R' is in the ortho- or meta-
20 position.
5. A composition as claimed in claim 1, 2, 3 or 4 where R! is fluoro, methoxy or
C1-2 alkyl.
25 6. A composition as claimed in claim 1, 2, 3, 4 or 5 where R? and R? together comprise

one to four carbon atoms.



10ring, which ring optionally contains at |east one further heteroatom
selected fromO, Nand S. 2. A conposition as clained in claim1l where the
conpound wb 2boworwisa (1) has an aqueous solubility at 25@cwhimbioi®idsess t han
5% w w. 15 3. A conposition as claimed in claiml or 2 where the solubility
of the agrochemical in the conmpound of formula (1) at 25C is greater than

5% wWw 4 A cQBRABOUNIVT fednld @) APabfingd ¢ &yBnd of dlaiths BtogfoRidal (i)shdtn t he
ortho- or neta- 20position. 5. A conposition_as clainmed in,claiml, 2, 3 or

4 where RL is whendt'ds methtyhoxthe oretacnositias, Kyeh R2:2sentathyb mbes RE iovihdsand @b ned
inclaim1, 2,23, 5 wher e. R3 .1 oget heys . i
car bon at o e hS R oo Sisdrs SRBRey 0 Jsd T4 PO-ETaRE L G b
(1) as defi neq{ziiBh?d}}zSgé?lE‘W?JndE'naﬂrB%rzllyﬁeﬁR@ ispﬁ-?ﬁdp?ﬁ,d{z(i& hottrAéthy Waiesh IR isi s

y

methyl in the nmeta-posjtion, then is not e en R3 is et hyl ; and
(ii) that whererRbutys Rigs hgl methyk WeenoR1isserpbuety; imoh R” andéR’ ®ed the nifsagen- pent yi

nor benzyl when R2 is, hydrogep;  R3 i.s . not n-pr when R2 i.s n-pr l; R2
is not nethyl 3B ngcgéh%’tag‘? BQ‘B&IW&“&@ npgtoggggx)r?g{rﬂwrr%%ml@or ofib]
iert-butyl; ang- Rsane diitie nitrogen atomto which they are both
attached do not fogleth r ?g}rﬂmlp}grrol i di nyl, norpholinyl or

2, 6-di met hyl norphol i nyl. 108. A process for preparing a conpound of fornula
(I') as defined in claim?7 conprising the step of reacting a conpound of
formula (1) with a conpound of forrmula (111) " 0O R2 XHN7 3 (11)(I11)

wher g X ig O, & o¥idotind of A% LRI AefnedBRG1dth 7 BinichoR3 are
as dglfoi ne% iné: aﬁc%rs;.g”g%pﬂﬁ%%ofo zgoggmgound og )forrmlea (1) as defriﬁne in
any one of cl ahersteflof eadings @ngoureof forthla (I witbfa camponpboifdrroflafhHmul a (1)
as a solvent as clained in claim9 where said use is 20in an enulsifiable
concentrate or an enulsion. 11, Use as clained in claim10 where the

enmul sifiable concentrate e sion is an agrochem?cal fornulation.
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where X is Cl, OY or
0
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R
(s and Y is a leaving group; and R' R? and R® are as defined in claim 7.
9. Use of a compound of formula (I) as defined in any one of claims 1 to 6 as a solvent.

10.  Use of a compound of formula (1) as a solvent as claimed in claim 9 where said use is

20 in an emulsifiable concentrate or an emulsion.

11. Use as claimed in claim 10 where the emulsifiable concentrate or emulsion is an

agrochemical formulation.



