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WD 2007/ 107745 PCT/ GB2007/ 000986 -1 FORMULATION This

invention relates to the use of certain | actam de
w@eospourtds in formul ations to reduce the toxiBCT/GB2007/000986

associated with other fornulation conponents; to the

use of certain |actam de conpounds as sol vents,

especially in fornmulations, particularly in

agrochem cal 5 fornulatjons and in environnmentally

friendly fornul ations; FORMMEATIQN: ani de conpounds;

andr:0: 0 I rl 2] oungds. .
0 T R ARR B PLERALL AR AT UGB YEYT Fimusions o
red@erthatoxidiyabsviadabwith ethdr Sahngidnicompahaid; @ the téé oPeertain
and Fisher, C. H, Journal of Oganic Chemstry,
lactgigity compoundsassolyenisagspr¢iaiin fppmplationsopartignlady m agrochemical

' j . - : JFein, . ML, .

o gyl P8R 785 35 o T gponnas
andSo proebsses &R piepaiibg 1RGS2 08 Aporaidd. US 4, 143, 159.

Nowadays, .the Formul ation Chem st is required to

addPwedhy] lactamide ipdisclasediin DEEhIZ87TAllt eri a when

dey ' f ' [y i { able

2o LB OGRRA LBLASyhdl bY , AL  owros of
Organio@hetmigsy, 1950, a5,317-828; Ridtchsatly W) @.,Jou@al 6f0rganic Chemistry,
195@161:5; cides 15 aqr _other organic nolecul es; nmade from

Bt Bh826m 38 ¢ Ml e AedhlBpediones Bl ¢ deurnalonf thecAmerican Chemical
Socldiy, 11933 178000FH68Y. bhd Vst Ordflce the skin irritation
associ ated w th aggressi ve formul ati on conponents,
s ud¥oveslags dhe Foroailstion Chngkds ﬁa;q]uireavwa*da&@x a@uinber OF
exanpl e to daphnia, low volatile organic content; and
envijoppealiqritena whendevelppmenenpoumulstions. tideallys 2 switable solvent will
- ol j ' . or n 1 hese ..
dlsﬂé%%@ljt (?lrebél; &ﬁﬁ@gogfro?&{fﬁ rg?{ﬂltl{:% gg@n%%}leﬁé%%o Vipg power for pesticides
or othex brgahi¢ rAéle¢uiby; atads@onbplahiotiapimhal rbevabld®ksurces; low skin
.especi al | %bmamml s, or to plants] associated w th

irritgfiqns An abiliRnioriedtcs the slin intation epwyiateswitk aggressisigtformulation

] I G o toxiGlity or eye .
conAhb0 ko, S5 LISl D58 s RALGHS Yy BBl g o
volatibe/exghnio Boteiyt; bed PhighdTukh Point) BNOESHoundOHPAS PRIsentinention

fgilrsrrul ation either by virtue of conbining the'two in a
each display all prmapy ebesePropertios imparticdsr, they mayirshuce the toxicity

rliat . on. i u . ncentrated formor. .
R U R P R e
compahentd with whyclcthepinay bg pidientt S@itbly, dbEnd ebAityd bral $&kicity or eye

[that is, in situ preparation of the fornulation].

toxigitemay begadyced nd gompesnd of the ereseatrinpension desy hermsesegbwish another

far ) f.ormyl ati on to reduce
conSAPHEY M lalA LI o BTSN B e
in advanposRUEE [§uchadBtmilatiod Rehdmused ipédreBnt#ed form or may be used in
CH3CH(OH) C(=O NR R2 (1) where R1 and Ra are each

dilufed dern Aersrampledilitingarith watedhor by siorpiningthegwalet thelpoint of use
; f..whi.-ch is optionally
[tha{s%’ﬁlgtsﬁ%{ g’%egjgllal%’h 8 ri; ﬂ%ggfrﬁ?lg%org Ubstituents
Accordingly, the present invention provides the use of a compound of formula (I) in

<)

a formulation to reduce the toxicity associated with at least one other component present in
the formulation
CH;CH(OH)C(=O)NR'R?  (I)
where R! and R? are each independently hydrogen; or Cy.¢ alkyl, C,.¢ alkenyl or
Cs.6 cycloalkyl, each of which is optionally substituted by up to three substituents

SUBSTITUTE SHEET (RULE 26)
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SUBSTI TUTE SHEET (RULE 26) WO 2007/ 107745

PCT/ GB2007/ 000986 -2 independently selected from
w@bk@ngd774h1ydr oxy, Cl1_5 al koxy, norpholinyl andrP¢iR8B2007/000986

where R3 and R4 are' each ingependently Cl1_3 al kyl; or

phenyl optionally substituted by up to three

substituents i ndependently selected fromCl_3 al kyl;

NS R AL RS TR A
RO S RS2l [ AFRGRL MOLEIL B p 0t

subktiidene niepdddentl s @lle@eidabh Co5uIEH: 3r RI' kiyd R* togetheewith the nitrogen
sui tabl e aspect, Rl and R2 are each independently
atomyie mhinheprre @ftaghed faap @ mogpheling), RuEgdig., erglingl or azepanyl

. I [ h i.ch i ' '

YA SO0 0o LR G el BB BB 44 BUPBE kbR

selRh@Mtm Ay akoxy, Cl-5 al koxy, norpholinyl and NR3R4
where R3 10 and R4 are each independently Cl 3 a

kvl ;
or IRpngmuitadge aspgeit ReandaRt are ek inflencadrmlydydrages omsﬁamlkyl, Cas

alk%lgf %{ro %rﬂe @%Ic}é@%@tee%%%? e\g?\iglgl EEE ! 1?)%%11&;{1 %llrbgtréﬂug%gaﬁﬂpﬁg etﬂﬁlt%g substituents
ind¢pRelenendeRticl fﬁﬂﬁgmﬁﬁ h%@ﬂy @, sAliadxgyhorgholiayMEeNR °R* where R’

suj t abl' e aspect and are each independently

andrR) drogash; indapemiendly &k ylkyl wh REAG B tngethenwithyjhe nitrogen atom to

wh R A B R BRI OTRy By S Cbgh S RpERRFRA bY up o
thredREBI@kd Y indgRadDIRER4she reontB, aaryIR4 are each
i ndependently Cl1.3 alkyl; or R and R2 together w

ith
t helnpimersguiiatie aspeciR Whiddy arheachdndependantly hadrogemArs s alkyl

. hol i nyl rir ich i ' Ly '
wh RS EAPon il b AR ST aalReny RUBEILHY ot Hm
phe@L, By@biyy G, . lalkoa®, A¥SBoRR)] @né NRCRDvderI0EGI, R Rie andth R2
~are each |ndependqntl¥ﬁhydrogen; or C1_6 20 alk%l; or
independentlyrD staigidtardy aniliRn togegher v fiohe AltwEekion (RhYRIRD they are

s TGS UMD IR e L Ty BBt
indépRhilkly selebieh fropk ORydlk@r butyl [yet nore suitably R2

i's methyl, propyl or butyl]; or, R and R2 together
wi thh aniezen more iahleaspast-tfo aRfiRe e ersh ingependently Rydrogen; or Cis

f.ormia Phol inyl..ring. i . ' .
g R PSR 0 R T B it S b form =
moipholigyl ingf erred that it is a methyl group. Suitably

al kyl groups are branched; npst suitablLy with methyl

gr dups eveufurtisr suitahle aspeebrit i 1 eghb endiBs 14 methyk gthyt Pgopyl or

ound of .fo la (1) ] f | atyit 3
burR RIS P RCH bt ort BTEAER A R otk e

nitr6 QARBRANG WRLBSBEY are Arthded fatmuimipolinyigr.e R and R2
are each independently hydrogen, Cl_6 alkyl, C2_6
al Kentghlydt” isznatdy cl oal kyl ;

Suitably R* is methyl.

For each optional substituent, it is preferred that it is a methyl group.

Suitably alkyl groups are branched; most suitably with methyl groups.

Suitably the invention provides the use of a compound of formula (I) in a formulation
to reduce the toxicity associated with at least one other component present in the formulation

where R! and R? are each independently hydrogen, Cj.¢ alkyl, Cs6 alkenyl or Cs6 cycloalkyl,



10

15

20

25

30

WD 2007/ 107745 PCT/ GB2007/000986 -3 or Rl and R2
together with the nitrogen atomto which they are
w@rdoaabmds f orm a pyrrolidinyl, piperidinyl orPEwepangi0098e
ring. Suitably, the conpound,of fornmula (1) is used in
a fornmulation to reduce t he §OXICIty associated wth
a surf act ant [i.e. the "at |east one other corrponent
in the 5 formul ati on” |sasurfactant] whi ¢
or %d iRe togsiher zvymﬁhth Rigogex A te VAIHORGY pRAEH! hedifpiak § P&&r@hdmyl
an al cohol ethoxylate] anionic [for exanple an
plpe%{dﬁ)yl OEWBMé such as sodi um | aui yl - sul phate, or a

sulgapiRt Bie cEMBBuRSorGainGils () dadee it DRADRANEIOS W pdatadheloxicity
or cationic [for exanple a tertiary amne, such as a

assaceated witly aamfw@nét[lkmﬁw at lsastone gther farapangnt @mﬁﬁ@h e

fougxafutugbl@g %Frlﬁa a@%]ﬁ.ﬁ%{ﬁl} dnzgff 12%}1%” I)e%'fﬁn%lg%& nony d)hm%q e?hoxylate
or ah QIBHbIHMXFate), ABEHE Brof Bty b€ hikyl @ﬁﬁl@@d glicichsWolliim lauryl

sodi um | auryl sul phat e [i.e. the | east one ot her
sulpbaiepareeswiphpnate ec |anca1hemfdﬂdnwlbmzm¢ suighosaigi omedtiguicylfor

Th d d eff
exagBle R Gy HBroreh & L S ERE SApORLe o prig ot dmfpHom sat
such &V&WI i@ReyOMhSeRiuk osR] O\ dte GARBLL HE @imgoahdul formula (I) is
(I') as defined above; provided that RlL is not nethyl

usedimerfoRRujag onrtst lagice t&mmywsqcmteaﬂcwmasodaumdawlrﬁulpmte [ie. the
uid. a

“at R At cordinge et v s i o his TRt B suiohace

di gle@s@inRMind N Rap beaRAle BN RIN A O RME. MMeRfore in another aspect,
Therefore in a further aspect,” the present invention

the presani ihosnigorcpnpidandie ofe 6lor mn@ound lof fesmeta(lRas dafigiegRabove;

provgﬁ%tﬁ%clgl | nd %t%gzﬁnglgéﬁ kiélme gﬁc I,?u ?,bl%cﬂ:,l]tp 889 454 ay solvecg-a compougd

of f&ﬁiuu@mislnqtuws@mh wWresbriMreRdipReskileee substituents 20
i ndependently sel ected from Fq&?enyl hydroxy, C1_5

al Doy, of iy grivegoungd diseloserifey e pigené irRBntigmarcReVelr e

d h I
CunleieFEate by b besrite 2 e inSne PR doRRlasRebalf fprmute
@ vaRkErt g RY ﬂ%&%ﬁd@eh&émlyﬁydi@ge@@ G2 allt%g ed:{l&ﬂkéﬁdyl br

the nitrogen atomto which they are attached forma

Cs apelptlisyl pach,of WWIDIIS iogttienally spbq@émtf:djbﬁ yp tothree ebaiiyents

incephRBn SR e RRa ke ylo? JEhVAT AR’ Jhere &

and RF by saclp hﬁ%p@iﬁgnﬂlﬁ& 3 zﬂ’ﬁyi* 8t ﬁ&hyl%bﬁ&%ub@ﬁﬁﬁé}d' by up to three
ethyl, propyl, n-butyl, sec-b

subsfitusatsiglependullybakesEGAPM Cro aﬂeyaym R harg R bethga e e nitrogen

aton to L o%}ﬂff:g} %f“% q{ﬁ'c‘ﬂ%{' d d ox&%égﬁ%l @/rrolllla%'gr plffendmyl or azepanyl

ringldacB DP Wﬁ[dh)ié{ ofﬂii Ay sitifitdd bﬁk@@iﬁ%@ﬁbsmﬁéfﬁd abepentiently
he enz a- met hyl benzyl, (3-phenyl et hyl,

Sﬂﬂ%ﬁh?dmdiypﬁbﬁwﬂOEKbdﬂhwdroxy 2 30 butyl when R2is

R* sr%cg gro gélﬁfn?téﬁn%tg’leg%wy Mélﬁylécibg yéf zﬁ@? éyl mrpgnqyl zsoi—eﬁnyl, iso-
butylenyl, n-hexyl, 1-3-dimethylbutyl, allyl, CH,CH,OH, 2-hydroxypropyl, 2- hydroxy-
isobutyl, 1,3-dihydroxy-2-methyl-2-propyl, tris-hydroxy-methyl-methyl, CH,CH,OCHa,
cyclohexyl, phenyl, benzyl, c-methylbenzyl, 3-phenylethyl, 3-hydroxypropyl or 1-hydroxy-2-
butyl when R? is hydrogen;

R' is not methyl, allyl or phenyl when R? is methyl;

R' is not ethyl when R? is ethyl;
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WO 2007/ 107745 PCT/ GB2007/ 000986 -4- Rl is not

n-butyl when R2 is n-butyl; Rl is not iso-butyl when
WQR00780778D- butyl ; Rl is not n-anyl when R2 i SPCF/a&BRI0;7/000986

Rl is not iso-anyl when R2 is iso-anyl; 5 Rl is not

n-hexyl when R2 is n-hexyl; -Ri is not allyl'when R2

is allyl; RL is not butyl or phenyl when R2 is phenyl;

Rl is not benzyl when R2 is benzyl; Rl is not CH2CH2 OH
RQ§ n& Mty INIRh ’©2isinSh CH2CH, 10 Rl is not

2- hydr oxypr opyl mhen IS 2--hydroxypropyl; and Rl and
R' rRonotggebitgr whert R” ishieo-mityl; ogen at om t o whi ch they are

attached do naqt, form mor phol i nyl, pyrrolidinyl or

Bt PR yREyR %ﬁidﬁ&%@ ted ring. Swtably, t he present

Rllgwﬂgcqu RO geg j@-gaypound of formula (1) where R
A ?’e each |rl1dependently hydr ogen, Cl1_6 al kyl,

R%QnﬁmhdxghwhemRz@& Bexyycl oal kyl ; or RL and R2 15
;together withythe nitrogen atomto which they are
R ’[g AHEVRGY Ry ﬁaﬁyﬂr olidinyl, piperidinyl or azepanyl

gﬁ&buwgyipﬁi&g,l that FRilsrPh%L?ﬁot hydrogen, nethyl, ethyl,

n- prop S0- propy sec-butyl, iso-butyl,
R! ns—mnblenzylmlea lis benziyls o- butyl enyl when R2 is hydrogen;

o ot 3 s L R 7 L5t
R By %%%Yﬁf%’é’%ﬁ@“ﬁ@ﬂ A "0 a6

R! ayd RO @b dester wathdhcfmmteg&uatbmhbwkﬂih (hsy iy dhittacked . doAlok fdrm a
gr oups and npieties are tral branched chai ns.

mogghahnyb 2y adipg o5 prperidypypsubd %teg.uagw n- propy! ,
n b'éﬁu’)f bl gﬁ%{%f@d 'll&rveh piBYHA4! o cORATHHA cﬁ’rfgrrfnﬁﬁ’ (ﬁ%hlere R! and R?

3- et keny gr oups and noi eties may be In
aretelaeh imlepermléntﬂ;y hydrggan Giis kA Che dlkexhbdmn €3a ggloalRE; whid end R

propri ate, of either t
togglhpr Weathfthegwrgg?rbﬁomész étYPﬁ‘FbeTge-‘éﬁlé *VP‘HW Topigya pypYinyL, piperidiny! or
I I I C ept - - 1
LB S o S5 5 A0 LR .-,
secﬁymtybgserbuoyl i, a.fokg/rhyl dﬁZSOGblHylkminhenrR iCBy®ogen; R is not methyl

,0al k mre s hydr pgen | k 2.
WG B R Thyehedb sk R §borst Ry fsimb et el 8 s n-butyt
y

suiBIFR SAlld RP¥ e ﬁ@&%ﬂd%ﬂy%d?og@h bew. alk?l @3% aﬁc%ﬁﬁ‘ﬁr

even nore suita hydrogen. In anot
Cs. aswéo&lkylem&imnmrsmtablyﬂ?ém yydr@®kni s net hyl . V\D

ZOOXHE;L 21704{1%5 En én%?g‘tl%g gl/eos%g? %t or branched chains. Examples are methyl,
ethyl, iso-propyl, n-propyl, n-butyl, sec-butyl, tert-butyl, n-amyl and
iso-amyl [3-methylbutyl].

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.

Cycloalkyl includes cyclopropyl, cyclopentyl and cyclohexyl.

Suitably R! and R? are each independently hydrogen or Cy alkyl, Cy. alkenyl or
Cs.6 cycloalkyl; more suitably hydrogen or Cy.¢ alkyl; yet more suitably hydrogen or Cy.s
alkyl; and still more suitably hydrogen or C 4 alkyl. In one aspect, even more suitably, R!is

hydrogen. In another aspect, even more suitably, R! is methyl.
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-5 The conpounds of the invention may be used in a
variety of end use applications (including

wa@grooabmws cal formul ations), particularly as spCTEBR®7/000986
These solvents may be used with a wide variety of
materials, including herbicidés, fungicides,
acaricides nemati ci des and insecticides [and al so
pl ant gromﬁh regul ators]. 5 The conpounds of the

| NV ETH mpBaNdDss (e Behitton iyHE de@ 5OV MidtPBSerdf use applications
variety of materials, including agrochem cals, which

(uwélyhmagl pehemieal é@{nalg},atmﬁu piutiulerly i sopeenss. orhese solvents may be used

ncent rat es
Wil S e R R R ndiDe BRLRiaedy oy Stieidopagyicigs. nematicides and
infeRB&iaBI 2h@ B ¥Y bdink BRSith aldlkdiese may be further
formul ated in granul ar materials or powders, for
ex ar%e@mmoumdwofab@mvelattqnonasobe wed Wafoemumeswémtmrb lo€ a variety of

m%tglézgu S:dng 18%‘?5 §g182§e§]31]g?lls{g\%1}%gf§ g}]%'fc/) é)g t@gf et 'Xulsmn or ElSpel 'sion:

coR&htARK OGRENbARN wﬁ&%l'&lahh&ﬂ&c ﬁ?até@f@r&ﬁ?&h@ﬁ ﬁel%fsol sprays or
the sol uti ons makes them particularly suitab

foggingpforgruéaions; andtlicomsiay baurtree doreulgpet mﬁngiammlygmtwals or

po. iggds: otg%xgraglﬁggﬁa{%@p ctaltlgﬁ |ﬂ1az}c1 o\%}%‘élﬂ L onf)IegP lﬁéu%md The solutions

solSnhc@NAay JBEHE QWA laREETy b st gﬁ&iﬁ@& if %Ehe? %hfagﬂﬁﬁélhﬁhl
profile of t hese conpounds ne th they are

appmattmml ‘Hird lpwutemicity of theapmltlpnsamhkﬂ‘ssham palﬁmcnlady suitable for skin

cregﬁrtshfn &%ﬁ% :sglgﬂ%%wg Remna]gkgrgipzzsgfosdhﬁ |aﬂil; pgxanaﬂg{auetlscaf) Edrmulations,
suéH SALPRR! suphOsiRR el YRRk | cfé%hlcﬁ"éams Aotiendreal th
treatments, use in muni ci pal pool's and ot her water
courldedow |t¢K1agp4mdcm1ccltﬁm$ emmnmenta\]/moﬁle dfakess, compounds mean that
reservairs or i.n a ations. where, r ase .
oy 3¢ Ot R el nR el On P herk AR mURishRCTL G o lyfpR i desired.
Ex@ﬂlﬁle\é‘@)@ %ﬁ‘chda%ﬂﬁgzﬁlotr@ idc\Ric P PRSRAGHE water MRhtHSS] (HARIS apphcatlons
Exanpl es 20 include use in exterior and interior
pUblaﬁ paadth memqn:tﬁg gse nammiisipalsyoolieand otler wotdiepuses e epivations near
opacifiers, colo nts or sc
rivg LS. NreBRER oL 1S R i HERLCA RS sheret iR e fmpsphege has o be
mﬁfnﬂ%&?&r&oﬁﬁ@l‘l@f@ﬂ WiRdre HRBadtQBRhe AR0ERRO nohdstsilablealExamples
1@& ications; and in soap or detergent applications
inc ysq @mg)gtpm(m and hgipompaiga\dopivrgsevaraishass wgkes Offpgher protectant
oun resent invention ma
oy R ERIRIRRR! et o B B o u Sy el R S B g g in
cleghifaResdclsiieti cBX PP LR YR @h@@&%ﬁu@ﬁ&l SPliEARRs; and in soap or
cleaners]. The conpounds of the present i nvention are
detgegent appliaations Vel indusiteali prhoemnenvitohmensal wiage. eTeenmapaunds of the

pre oS e dodedieel it Fmais: Rolen S eRisinc ity ffonschold
clediSfs gﬁrm@@va{a@&mslayld%hﬁ@dw@néﬂsw ds [such as
shower gels, hand or body w pes and nedical w pes]

may The pehpounis ofithelpecssal ie verdionraee prrticteadevavible it ﬁ);rmulatlons
Cl eani n ornul ati on an

whi ch t
Wi R B LR RRES" oRen i eh e ToreRBHboFaY PR by accident
Ap?ﬁ(hﬁl()né Rahed keNER of §h‘zﬁﬂp(ﬁ)301%ﬁf1§‘€fe§1ﬂhé ﬂulc@ [§J(§1I sh@er gels, hand

ashion the application of har maceut i cal
or bﬁéb’efflpﬁsamyi pedidalotigey |Imafdiehg/ﬁltfoom e safe matooe oéyhﬁse selyents, which

efit b reducti o 2007/ 10774
bgﬂr I @%9 %@ ¥ u?onl“nupatmn an WLI may eﬁso reduce the irritancy of some of
the other ingredients, such as surfactants. In a similar fashion the application of

pharmaceutical or veterinary products directly to the skin or eyes may benefit by a reduction
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- SURRSRILY PP SBPORHEARAAISSOr IBFg-HRId 1pgeEipn,

-6 in the overall irritation caused by a fornul ation
when it relies on a conmpound of the present
wOo pwenoizeh. The conpounds of the present i nvenPCDGBAWY/000986
al so be used for anti-bacterial purposes. Hand
cl eansers and fluids used to-€tean floors, kitchens or
vehicles may also benefit fromthe inherent reduction
in risk associated with the safening nature of the
in 8RIovERIL irrRati WS B a REAGRESEVhEME Relas oflaiipenh@bf e present
and coating often require strong solvents and/or .
inveotids Tie omg@undoothe aresemdnideyoens alse bausest fog paiibagterial

Dot M S AU L BERS? Henb ISP (o DTy als

beNEH et BLYRR M SeducBbn in_?ﬁ%%ﬁécﬂa@éji With MhetsBfening nature of the solvent.

manuf act uri ng process. ow toxicities an
Incastrzl pentsseesuchlas plecper dtinesind fottinesdicooeguterrtong kelyents and/or
/tean that 10 they are suitable for .a w array of
ccifh A ER I GG ) A B USRS D aREent of the present
in\féﬂﬁ{)ﬂ ﬁﬁ% L Qe (bl l%iﬂrc,%rlaﬁﬁfftﬂ/ stRh hvidsalMabveufddedsdel the risk
application, oral dosing, 1njection, suppository and
asseulatdtvairteth snamufachiring-pregesd | nsertion, for exanple in

pol ynmer-control led release devices. The conpounds qf
the THF 6 MG e&ﬁﬁﬂ?ﬁ&é@f@%ﬁ@ﬁp@&ﬁwp @F_%ﬁs FRgchpds dlso mean that
theg%‘P@§uitfane fBr a gvliade"\ér%\? of %ﬁéﬁ{a)éelﬁfcal? 9ERRREY RhE BkiBenal hygiene
har maceutical s and ot her commercially Vval uabl e '
aplimapions déhey playsartidantyi wdaibld fog sidowpplictisn, @xit dasihg, ingection,
di ssolution of dirt, grease.or Waxﬁg';eé?ﬁgl:leelg\éﬁ%ek—%\gntmﬂed
I: ; have low dermal toxicity or irritancy and,
rel?%ggg{&?‘tgg{son, the sol vents reduce the dermal toxicity
of Hhghkbypowaisaditrgreenpouadondueheaspsotl dissdlaingyiower for a
.sul phate_ and ot her surfactants; haye high flash 20
W@f‘omegv QhAEEPe RS, B %mlaﬁ%wﬁ‘é%g A
f ' &&E[g} - i SbRRRARL dirf, 3RSRObE ;
co%ﬁﬁurﬁi%@h%%?ﬁ’ﬁ%g{/v a gql‘jerl ﬁg’ﬁgggﬂ{iﬁ% dvl\j%i ch nmean rt hat aRes
haveeyy hew ®xlicty tb enashrsals,dfirds offisht dnld ether gawitic @ gamsun dave low dermal

em ssi.ons; are manufactured from natur terials.,.
toxfTICR TLacy o i DG N ECE B (i CepPa gty S highly

da %ihg BSmp&itflis 3héh ANBURBIBLNE st PR SGEHERrBRGARYESVe high flash
théy are” produced fromreadily avail abl e and

pointeewinieh sieae thaavheyrgredberdfis in REnJdicthe snfoyungsiresentheeceded for

resent inventio y be prepared by.reacti
sto, SsHOIE £ PSse Hﬁl{%o?’l Wapgur[ £s c(lf(xgartﬁ t @W p:ﬂe low levels
i id hfHhi s O ' CROPAMAHal Biterials which
of ?@?%IO%H gcbr?pl_clil\ul%?\ézhﬂ%lc%é] écf\%{qnea\fﬂelfagtf%and B4l Miterials which are
readdf rened ablodicen ot or ahimgl spprcesieng aasieatpensive e ingpufacture because

further provides pracess for making a .conpound of
thep G RAOIORER ) ORR FehgHly REAR5 AP TSRO S Y PEEOSTEp of
rea . : : d of
[ OB P o SRR ) PO PRt i Gppound
forwiulzh(TH) PRHTEcHi(QH )6 =O0RU(H)|(Where DRRIR Rayini)growh st agompound

of gg%l?ﬁ%(és %ﬁgﬁ%&%ﬁ%%@@aﬁs I %%g%\y argsas idgfir%ld'a%ovg.l kyl. VO
Accordingly, the present invention further provides a process for making a compound
of formula (I) as defined above comprising the step of reacting a compound of formula (IIT)
[CH3CH(OH)C(=O)OR5 (IIT)] where OR’ is a leaving group with a compound of formula
(1) [HNR'R?* (I)] where R' and R? are as above.
Suitably R’ is C .4 alkyl.
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-7 This process produces HORS as a by-product; a
cl eaner reaction avoids this by-product: the

w@oeowpourtds of the present invention may al so bBCT/GB2007/000986
prepared by reacting |actide~_
[3,6-dinethyl-[1,4]-dioxane-g,S-dione] with a conpound
of formula (11) [HNRIR2 (I1)] where R1L and R2 are as
defined above. Schematically, such a reaction is shown

bel Bus proces-produspRiRR” @s p Py-praducy acisgasyresgriop20pidRi

é‘%}gk}%Sﬁhggg@gﬁndg é)ﬁ entleﬁe?xtv H%Q{.ntf%nr i\ es&hbé Vér@} (‘?b% Raahhx‘?g lactide
[3,d Bl e MMl oxbile- 415-Albf aneraochnstuan ef forayln@D) [HNR'R” ()]

converted to a | actam de by reacting lactide with an
wheteiRn end Bliatezais|definedpatioval §chsmatiealti gunhya SRR i is shown below:
§1er ebore the present invention also provides a
r making a | actam de 10 conpound conpri si ng
t he|step| of reacRiHigRIBE(l)de— 2 CH,CH(OH)C(=O)NR'R? (1)
[3 g>|r yl -[ 1, 4] - di oxane-2,5-dione] wth an am ne.
urth nore it provides a process for making a

th gﬂgtpg%segg mfyg%tgciﬁ i§ ntg }r{:ut%ed toqgg %tg)%g r@alaﬁ&? s&gﬁﬁr 1t§f115§@rates how

a

lacti I 816 @indelty)-[ 1 El]ﬂblBiB?e ﬁbid}dney\hﬁ!’ye)e Rﬂ\n\&mﬂdmawoﬁimlde by reacting
defi ned above. Suitably either process _of the present

lactideveith daminglsEEbbrepamey osmwémlyfamé@] ‘15 The

BT TLSE Y g OA pT echi

con@idugd %rﬁﬁuﬁhéﬂ&%ep&?f@@acﬁﬁg &R08¢ B, 6-andtByle pi] eSeede 2s5-dione]
percentage by weight. EXAMPLE 1 Skin irritation and

witl apragénec divrtbernmsa Suretideprsproeass forymainga Grppe ormula (I) as

ol oL RS S, PEORRIGS oy

[HNR'REX@ADE Wherel it dndR i &y define@hibdwat er est and conpar i ng
this to the electrical resistance of untreagid ski e

| n Suitablyprithet pioress oEwmsesent igyenitondpay Rer opput

w,di et d
et R T A S SRS 'yP
?hﬂrﬂh@ée (SLS). SLS is used lqmshagfewxeanglraﬂeothpaste

ormul ations and is a suitable control because
i s WUnlessrothrotise stated, iepeli concenitgtion FogKpPEsFeds H%ﬁ?&ﬁ‘% F@W fveight.

and eye tissue. Table 1 P% fhe mean result from

five neasurenents with e as well as the

cal sih atesliont-ad damdge mRmeRuRkdGiosieatily byhevdlpRubws SIFT (Skin
for the two concentrations of dinethyl |actam de are

IntegiitshiFunctiph desX peocedrsn mepsusing dhe elegitjedl gesisipnoe of theekinnafter
cont

cxofiaayn et B b OB SR EER AR AR A reyypgnce o

unt@AFBARINC aHHRS pAYicHIREEARPISLSIBRhYIbI DB andd8% w/w d1methy1 lactamide
significantly h| gher than that caused by either of th

werk peparadceddetiet insompa®meitly » 10%7uby sdrilapowdwe 898d Sulphate

(SLS). SLS is used in shampoo and toothpaste formulations and is a suitable control because
much is known about its irritating behaviour on human skin and eye tissue. Table 1 shows
the mean result from five measurements with each sample as well as the calculated standard
error on each mean. The results for the two concentrations of dimethyl lactamide are within
the experimental etror range of the untreated control thus displaying the remarkably benign
behaviour of this solvent on skin. By contrast the damage caused by the 10% SLS solution

was significantly higher than that caused by either of the lactamide solutions.



-8 Table 1 Electrical resistivity neasurenents

post-treatnent of skin subjected to each sol ution.
w@220vphe77i3 ectrical resistivity / kilo ohns St dPCEGBRI07/000986

Untreated control 8.00 1.39 10% di nethyl | actam de

solution 7.72 2.05 1%dimethyd- | actam de sol ution

8.04 0.72 10% SLS solution 0.91 0.05 EXAMPLE 2 5

D net hyl | actam de was shown to reduce the damage

caused by skin irritants. ATaBkHAT (as di scussed in

nmple 1) was carried out to conpare the dama
c %%Cﬁyesastwﬂswwwes@@ @qﬂémagn@@ pfi 611:10 Auly tO(afdlCh golution.

an aqueou I e containin O 5% SLS ys J10% vv/w | Std. error

?11 at The res ——1°—39-—

&;e t Wi t h d| net hyl | actani de us SLS :
y]sla?t?"@lfd@éog‘iﬁﬁﬁl ficantly |ess - fage that skin 205

@‘@YU@CtSEJSielS@hmO@ne For conpari s®f4the damages  0.72
&%:Sé& Sodutio and 10% SLS sol uti ons an@9l so the val ue 0.05
for an untreated control have been included. Table 2
El ectrical resistivity measurenments on skin exposed to
SLS and to di methyl |actaB¥dMPLERectrical resistivity

gﬂﬂ%ﬂéﬂ/ﬂg@% g?’ﬁ§§%%y o 18(?.1}%36 ltﬁ]ﬁt c{a%?agm%a esgg Il)jr %t{m 11r991nts A

SIBT 13 dIsdiSsedGn BX@ibhiS 19 &fay Tch@i@d BthB cOmpdre the Qmdte>aused by a
lution 1.84 0.57 10.0% SLS solution 0.91 0.05 15

0. LE-S3aqnegus spEPR goraparabloaridgeaus Wp@ta@m 0.5% SLS plus
109! N T
10Z PR oo Be 98 p 0tz SER, PAL R e P 96 dimetny
ladtamﬂe plofSIishegemhtsuietedisipnifi@ntly Rsé BiBagel tR&tskittdxipastdl to SLS
concentrations of dinmethyl |actam de were used in
alogeg&pr ¢nparisan theelapient cagped i % nddPFntleS srdgiiens and also the value
forSif e Daphni a magna in tanks were
Olexpcglglegg?cc) &%%gggﬁogrdsl& Ccl)edsol utions of -di met hyl
| actam de. The concentrati omaé 2di net hyl |actam de in

\(;% er. at whj ch 50% reduced mobi ity [ EC50] was
PP desi I g IRasH emen 5,08 5K 3P ogef; to WHS 200 79 dipretlad lactamide.

PCT/ GB2007/ 000986 -9 Electrical resistivity /
Sample kilo ohms Std. error
Untreated control 8.00 1.39
0.5% SLS with 10% dimethyl lactamide solution 3.17 : 0.65
0.5% SLS solution 2.03 0.33
1.0% SLS solution 1.84 0.57
10.0% SLS solution 0.91 0.05
EXAMPLE 3

The toxicity of solvents to daphnia is a suitable way to assess the likely ecological
impact of a spillage and to the potential environmental impact of the material in use. In this
test various concentrations of dimethyl lactamide were used in order to find the point at
which daphnia magna suffered reduced mobility. Daphnia magna in tanks were exposed for
48 hours to solutions of dimethyl lactamide. The concentration of dimethyl lactamide in

water at which 50% reduced mobility [EC50] was detected is between 0.1% and 1% w/w.



10

15

20

25

30

EXAMPLE 4 The flammability of solvents is of concern
to mnimse risk during storage, transport and use.
waypraed7ky the risk is assessed by nmeasuring tPer/GBa®h/000986

poi nt of the solvent. The flash point of dinethyl

| actam de was neasured using-&-Seta flash 3 closed cup

tester nodel 5 30000-0. The neasured val ue was 108C.

EXAMPLE 5 A maj or environmental concern associ at ed

with solvents is the |ike fy volatile organic

compound (voc) being rel ebb{'?\ 4P ransferred to the

u p perhedtamsifiktyef sélvemasiofeon@in tdmmimhasdskdyring stohuge, transport
pour pressure of the solvent as this determ nes the

ang“u,sq,, F@Jlﬁ%lrydbe FigK 1p PSRt DY IPRRSYERFSHE athRraint ofi{he solvent The flash

PSR RO RS O R S LIy o
30006-0r Mikearhedngedtvaaie Wséloait(pl ied to cr op pl ants can

often | ead to phytotoxic damage. This damage may take
the formof the forrratlon_&éhgﬁbﬁétlc spots where

isfr ?rbyagl%{c;r %ﬁﬁ?%rﬁ’ﬁe#n?ﬂ co&?':’eml? %ﬁ%o&%g %ﬁthosg Jeﬁﬁl s &égg@gﬁ&@& volatile

ake Orosi s or

orgiuid@enicnt tod) baink relbgdd asd dassdredttb tﬂé L@ipér sterkpherd.N A measure
order to assess the safety of solvents to plant .
of & pdencytih by Vapew pspsswiped thersohieghasBiagletermings thardiving force to
A . I .
el B0 4L VR DR SRS Y A gL oun

be@b&%ﬁlﬁﬂ&anmo:ﬁﬁﬁﬂ{gd@%%@ (ALOW), chenopodi um al bum
(CHEAL) and digitaria sangui nalis (Dl GSA) were grown
from seed under gl ass hou ions until they
r eadhudulatiensfthatsire hppafed $0 ege planiswinwénn legdgo pb'ytgmﬁw@@nage

o B S B L R B formtion

had!Binfdi ¢ leaPQRERESY o it A§ kaks PHASRh of Iﬁl@rd@;ls&ﬁtIﬁ -g¥BdcBle damage to the
mai ntai ned in the glasshouse for a period of 2 weeks

plank suphde dessicatips end deadiny Inefrledo essess thieafplyod tsglvents to plant species
nder

Unt r eat ed .pl ants re.qr and t
ey € Bei oD Bkl Bl B oLBS oD e sy youne
plaa@pl es. A second set of identical plants was al so
spra ed wth the novel solvent however in this case
pfang m@cr@@ prparapibals reftntfeans GYIARKD eplop@uiup)mygsyorides

R A T Sy -

froth ¥ udi&elasd Qo@détcoﬁ@lhom kil sy 18 dhe e firkl 1RAR Fagt 18 solvent was
exam ned after 1, 2, 6, 7, 9 and 13 days to try 30 to

dispolries] imvdistdledevaser aﬂarr@tg of 1 & viveand watyed oplaihe planyy 9t a rate of 2500
ment s. wer out_in L cate.

iSRRG ot fpE Rl Bpedhast TR B bR e mhl g in e

glabdRuabRe ﬁ%ﬂodﬂ 8M.gRsks 1A orddi€o %@Nesfmg leffebts Sh @k plants. Untreated
Tabl e 3. 2007/ 107745 PCT/ GB2007/ 000986 - 10-

plants were grown and kept under the same conditions as a direct comparison to the treated

samples. A second set of identical plants was also sprayed with the novel solvent however in

this case 0.5 % of the commercial surfactant Tween 20 (T) was also added to the spray

solution. In this experiment control plants for comparison were also sprayed with 0.5%

Tween 20 but not with the solvent. Plants were examined after 1, 2, 6,7, 9 and 13 days to try

to find evidence of damage to the treated plants. All experiments were carried out in

duplicate. The following solvents were tested using this procedure; the observed damages to

the plants are listed in Table 3.
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Tabl e 3 Sol vent (Qbserved danmage Observed damage with
solvent and w th solvent Tween 20 N-propyl
worpiophai7ynyl None None | actani de N-2- hydr oxyer¢myGB2007/000986

| act am de None None 3-di ethyl am no propyl None Slight
damage to AMARE, CHEAL, |actdfi-de not replicated
N-1, 3-di met hyl butyl None None | actam de N benzyl
Lact ami de None None N-sec-butyl |actam de None None
N-2- hydroxyet hyl None None Tqil@gridinyl |actanide .
N-al Iyl | actam de None None N-3-butoxypr
| act arfiolfenNone None QbsessBdeyped act Qr‘?ﬁ‘?i@ec%‘ﬁé agqopidh solvent and
N-i sopropyl Lactani de NaftesoNaemée Tween 20
I‘Nl\jg yhytorpholiyngl oxyet hyl Wamege to one None | donani de

R vactaﬁﬁdef eplicated N-ethyl-N 2-hydroxyethyl None

_ 0 tyﬁgh 1- hyr oxygtdyl butyl None NoneNone
elP POBYL | di nyl Rg&%é ani de Ngg,; NoRGee to AMARE,CHEAL,
?i act am de ne None no icated
N-benzyl ne None | actam dé f\ll- ”1 f

I%Ic 51?1‘116@ Nd-WéYl\lone A%4 - N-butyl |actamid Of\]lgne
None lajapidehy| - N-propyl None None | actamnm de EXAMPLE 7
N-benzyl Lactamide None None
N-sec-butyl lactamide None None
N-2-hydroxyethyl None None
piperidinyl lactamide . ‘
N-allyl lactamide None None
N-3-butoxypropyl lactamide None None
N-isobutyl lactamide None None
N-isopropyl Lactamide None None
N-1-ethyl-2-hydroxyethyl Damage to one None
lactamide AMARE, not
replicated
N-ethyl-N-2-hydroxyethyl None None
lactamide
N-1-hyroxyethylbutyl None None
lactamide ’
N-pyrrolidinyl lactamide None None
N-morpholinyl lactamide None None
N-hydroxyethyl-N-benzyl None None
lactamide
N-ethyl lactamide None None
N-methyl-N-butyl lactamide None None
N-methyl-N-propyl None ) None
lactamide
EXAMPLE 7

A sample of a solvent (200 microlitres) was added to a 4ml volume glass vial. The
pesticide cyproconazole was added to the vial and shaken to allow thorough mixing. The
vial was left to equilibrate at 25°C for 24 hours after which time it was examined visually. If
the solid had dissolved a further quantity of cyproconazole was added, the vial shaken and
then left for another 24 hours. This process was repeated until a saturated solution had
formed after which time the vial was left to equilibrate for one week. The glass vial was
thoroughly shaken using a laboratory Whirlimixer™ (T) (Fisons Scientific Instruments

Limited), once per day, during this period. After this time the sample was centrifuged, the
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A sanple of a solvent (200 microlitres) was added to a

4m  vol une gl

wo®7acdes] to

m xi ng. The

ass vial. The
t he vi al

vi al

the solid had dissolved a further quantity of

cyproconazol e

sub&fnhtafl%asaé%

until a satu

oot gt
thd géstuaage nts

was added, the vi al shaken and t
i €
Ao huliOusty 1TPLC WEEERS S

Limted),

during thi

5 pesticide cyproconazol e

and shaken to al |l ow t hop@UGB2007/000986
was |eft to equilibrate at 25C for
24 hours after which time it-Was exam ned visually.

| f

hen

eert fct\?\ﬂ%@%lg%ht of pure

cypiavendzoke, i @dem@asicteeminetthe egusedtiduioaé ciprbccmlaﬁolwaedmlunon
was 10 t horoughly shaken usi ng

pfesihab }a?mqt) scy(l'fgngsd}?é/e S¢edishi qoihg)ﬂlsmg power for

once per day,

S

riod. After this tine the sanple was centrifuged,

the WD 2007/ 107745 PCT/ GB2007/130R9B6

-11 supernat ant

was sanpl ed ghd—analysed by HPLC with reference to a
known wei ght |of pure cyproconazole} in frder to
det er mi ne t hg Sobremént rati on of cypr pcymacshzole N
solution. Tahl e 4 denonstrates that|| actdniigde sol vents
have excel |l ent _solubiTising power Tpr the pesiicide.
5 Table 4 Sol \l\éﬁﬂt%ylgrpaﬁlé azlmdé i n| sdV 3tk
N- but oxypr opy y T=hydroxyet hyl )
pi peridi nyl 1 et hgewspr opyl
| act am de 27. | | actam-de
12. 0% w N, P\"l\ﬂhﬁ%ﬁlﬂ pio??ltlﬁﬁfm‘ﬁﬁie% 329’.@‘%‘/%/w
N1, 4- di met hyl pent y| e 10. 5pa
N- ( 2- hydr oxyet ben 2 d(=
N- Mor phol i nyl I{]Z\ %th pdogyééaga%g% N\ rlrét% @m but yl
| act am de 33.0%W w N—Isobutg [lactpm de 16 60 w
N-Al Lyl |act culﬁ Hedimgthyl biglegpiday £t hy) Badfade
18. 8% w N EEhyt: Xyethyt]) tactam de
18. 290 w N ‘.ﬁlfn%ymég{y? 10.5%wiw
lactamide
N—(2—hydroxyethyl)—N—benzyl 25 0%v/w
lactamide
N-Morpholinyl lactamide 28.3%w/lw
N-methyl-N-butyl lactamide 33.0%w/w
N-Isobutyl lactamide 16.6%w/w
N-Allyl lactamide 18.1%w/w
N-Ethyl lactamide 18.8%w/w
N—Eth}fl—N -(2-hydroxyethyl) 18.2%w/w
lactamide
N-isopropyl lactamide 20.5%w/w

EXAMPLE 8

This example illustrates the preparation of certain compounds of the present

invention.

The amines used were commercial samples supplied by Fisher Scientific or Sigma

Aldrich. Amines were reacted with one of the following:
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N-i sopr opyl

| actam de 20.5%W w EXAMPLE 8 This exanpl e

illustrates the preparation of certain conpounds of
The am nes used WePET/GB2007/000986

wo b@7peesent 10

commer ci al

( ) - Et hyl

( 5) - 29 ﬁ&ﬁe@:

i nventi on.

sanpl es supplied by Fisher Scientific or
Sigma Aldrich. Amines were rl@acted with one of the
follow ng: WD 2007/107745 PCT/ GB2007/ 000986 -12

(S)-2-hydroxypropi onate ("Ethyl-S-1actate"

DL g

ypropi

)%ﬁ?@}piong(e‘ﬁ‘ﬁ%&hﬁllactate” Ex Sigma Aldrlih 98%)

L-Tactate", "Ex Fl

>99%)-E&, ybasoli2nmidrkyploplomite0X Bihe1-2-1 et ate 0 rkEx l’q‘l kacoven" ,

Ex Al drich, 99%

Initially

reacti ons were performed in

a' mB&@W@ﬁéflfledaéman%%aéhoneﬁeL@@dﬁu,ﬁwhlﬁrlph P& 5 in
fhed gst o %tgae gléc\éﬁwg\;m &ﬁslf’ﬂcfr%eg‘lggﬁgdfugns listed

I | g 1t1%1}y xieﬁc 10}188\1665 PE

to

e

in TEKIE 5C Wikeit® theQUitribiBd @bLuAHR Itp@mbl@ QRint1i 0 6F 8 dafdl efaceldns seen,

i ncreased tinescal e.

Reac

I ons

wer e noni tored using

fulﬁm rRCEPESCY IO SBIsies Ovt laldeh @nb@dmld@wns ﬂnd preer é@tl@rieaéé‘ﬁ gmescale.

from eth

Repdiis oot B Be BT IhE

at.e

crr

Rkt

e n18(%uct1ton ig %hgésstmli band from

et§NthctaldR09 M5 dom Sehe gk @6 r8PORUIBS iVRda8e BLitht hiedk Binds at ~ 1630cm’™

pr epar at or
ang 55 30CVB %

wefSendicd it B e

HPLC and t he contpou
FedteWRmp s o e prent

nds 10 were identified

edndy erepapiarh BIPLE gusifhe compounds
e the am nes were reacted with
,'4- di oxane- 2, 5-dione). Table 5

A nec1dee %o?&%‘jﬁtﬁ&ﬂ@u%ﬁeﬁféﬁ h@]"se@@ﬂﬁ:&é theagindseldle reacted with
Wth Ethylam ne 0.126 Ethyl -

lacRde 1. odimehyd, ,4-2pxan&%S- fﬂlam)at e Bar, 3 nminutes
Et hanol am ne 0. 164 Et hyl
200C, 15 >95%
0.116 Ethyl-S-

0.126 M crowave

- S- Oé&‘lgéﬁi\f crowave Reactor,
| actate Bar, 3 tes | sopropyl am ne
0.116 M crowave Reactor, 200C, 18 >75%

AnhiaE! at € Bang @30 RAHEES D RIS PREM IR Corldiflold NYT - S Yield
l. %04 M cr ov\O/ave el tor, 2%(% 15 >75% ?act at e Bar,
2N od No N A AN N1 A I+ kK
[OAV} III IIUL T J IVUI 'J TUT T P U 11 |V AV
Bt her, 2006 9 b}ﬁ'i75 00, 10BCk %@%0§6V?$ﬁ%f{ 5 200°C, 20 >15%
enzyl ani ne 0.091 F%W- Si 00918 2 PEREes Dpar‘f nrd : 7
. >75% Ethyl-S- Microwave Reactor, 200°C, 1 >95%
Et&gg&m&s (ﬁ'f&l lactate 0.164 Bar, 30 minutes
) . Ethyl-S- Microwave Reactor, 200°C, 18 >75%
Isopropylamine | 0.116 lactate 0.116 Bar, 30 minutes
=S- 1 . o 5
Diethanolamine | 0.104 Ethyl-S 0.104 Mlcrowav.e Reactor, 200°C, 15 >75%
lactate Bar, 30 minutes
-S- icr ° 75%
Morpholine 0.114 Ethyl-S 0114 Mmgwave Reactor, 200 C 9 Bar, | >75%
lactate 30 minutes
-S- i © 75%
Benzylamine 0.091 Ethyl-S 0.091 Microwave Reactor, 200°C, 13 >75%

lactate

Bar, 30 minutes




| act at e Bar,

PCT/ GB2007/ 000986
wWQ020960WTr owave React or,

30 minutes N-nethyl-tert-

M crowave React or,

Bar, 30 m nutes

0. 037 M crowave Reactor,

200C, >50%
0. 037 Et hyl
200C, >25%l3butyl am ne | actate 12

30 m nutes WO 2007/ 107745
-13 Diethylam ne 0.096 Ethyl -
| act at e BSI/BBL()07/000986

-S- 0.037

N- et hyl i sopropyl am ne 0. 037 Ethyl -

175C, 8 >25% | actate Bar,

30

m nut es sec-Butyl am ne 0.098 Ethyl-S- 0.098 M crowave
D I8lhe 200C, 57 t Bar 30— P
1- et hlylngr opy! ani|n Ob@(? hq yl Lbéﬁ% M%O‘Kﬁvrﬁ%ﬁ%\% 200°C, | >50%
or-—200C—375% Hact 333 1 2 Bar 1’5('3%%1%’4“%—
%5%1 By - S- 0.0658 |MEthY vy ¢ 0R82d NicroiBo®eagon ZB06C, | >25%
¥amingny | et hy| 'mi ne || abicktee Bar , 30 2Bandeminutes
Nteélmhsaupyﬂamme 0.0395 Brtinygts-S; O(DS@C)MM&JVMéﬁctor 175°C, 8 | >25%
Reactor, 200C, >95% || agkate 17 Bar ,Bago_:,mhﬁﬂgegs
sel?smﬂtﬂhmﬁiene 0. 119 RNy ER7-9- TP £1200°
200C, >75% |acfate 14 E}?yt? 30 m9§1/ %ﬁ%ﬁiﬁl 200°C, | >75%
UUL a) = S—M n\l\m\lﬁ 13
R O T B 1 pORES | Nbioraaescion, S00°C. | >75%
2 {et-hyl-anm nn\ ethanoll olaggle E hyl - 12 Bar, g9 mm@fﬁis at
Noambi ent >75% | k810964 r af 0086 &Micesswe Reactor, 150°C, 3 | >25%
isoprepylmethylamineanpl 0. 208lagibtey| | L- 0/ B3R 30 miaysws at
terhibitgamine75% | poase Eeyi-gr al 0085 &VRERSENE Reactor, 200°C >95%
allylam ne 0. 26 Ethyl -hetaf@. 240 4 j"f‘y%aﬁ%oﬁ‘ﬂf‘ﬂh%‘t 75%
PyhGdate Tenper al greo & Ff ' o
Ethyl-L- 0.179 W day$ qﬁz&b 112 %?]'% doha Iﬁ%ﬁ? Boe, | >75%
L& e & P € et-hylprop
L e [ OR30 L Bt iiio: b bblsromace Reesior, 200°C, [ 530%
__:Fe.FFp_e_p_a_t_H;_@J? Pressutre lfiqu?ifv‘- Y1 anj h@B@,ﬁ@OmEtﬂhS’I -
2-RihdBRit dRYS lat \ o nEthsPEY% af dajenpantienatr e &
(Qr éssur e) p 7%47 7 43adPdd/ Cégg%% DOBPGature & Pressure >75%
2-amino-1-butanol 0.208 | By-L- 4 days at Ambient
lactate 0.188 Temperature & Pressure >75%
. Ethyl-L- 4 days at Ambient
allylamine 0.267 J . ays a 1en
lactate 0.240 Temperature & Pressure >75%
. Ethyl-L- 4d t Ambient
Tsobutylamine 0.199 Y : ays at Ambien
lactate 0.179 Temperature & Pressure >15%
W . Ethyl-L- 4 days at Ambient
1-ethylpropylamine 0.171 4 ays al Am
Propy lactate 0.154 Temperature & Pressure >25%
. Ethyl-L- 3 days at Ambient
fert-amylamine 0.170 Y . Y o
Y lactate 0.153 Temperature & Pressure <25%




-14 Ethyl-L- 2 days
| actate 0.131 Tenper

weedoghe1z4s 3 days at Anbi ent

0.136 Tenperature &
Ambi ent

at Anmbient Dipropy
ature & Negligible

>75%

| am ne 0. 146
Pr essure

L- 3 days at

Hexyl am ne 0. 151 PED/GBL@®7/000986

Pressure Ethyl -
DL- 2- anmi no- | - pent anoll46. 044 | actate 0.039

Tenperature & >75% Pressure Ethyl-L- 2 days at
Ambi ent N hexyl met hyl am ne 0. 130 | actate 0.117
Tenperature & >50% Pressure Ethyl-L- 4 days at
Anbi ent N rrzt h%IOg}r oE)yI am Ngq I-E-?) i lact @I(ﬁyg:ggéblent
ure >50% R, ur .
%@%@ 0.025 2 hour s R0 da b0, Oégizgegme uig Gs3 | Negligible
tacti-te—0-028—1—hourat—40C >05% | 2- benzy¢¥Wnoet hana
0. 069 Lacti de 0.035 5 hour|sE@&-E5C >259631dzyeatAmébtent
Hopharaise >50% Tenper at0uk3d |& ladteteret BylBbe Aeyiparature 8. 074 >75%
Lactide 0.038 Pressune 12 |days at| Anbi ePreszm@%
Tenperature & N-nethyl butlyE@pine| 0. 078 slagi htd@mgleggo ‘
DPregsinbd -dehtdhadys at Agljaant 1zado 6.%@96"?1%{1415&% e & >75%
3-di et hyl a}m' no- ro )fl am ne 0. 065 |actidg ;e%s&%
Pr essure Z4—days at—Anbient—=95% —fFenpet
Né El xil ani ne| 9. é 6 ?Eglfti"'de 0.1 )2 ‘%V%%t%ﬁn@eﬁt
ey’g KRt =250 Oahmeriitdt of @137 { Bipesaure & >50%
Propyd a,m_; ne 0.056 la¢tide|0. 034 Pressuy &ressure
Ethyl-L- 4 days at Ambient
N-methylpropylamine 0.047 | lactate | 0.042 | Temperature & >50%
Pressure
Dipropylamine 0.047 | Lactide | 0.025 | 2 hours at 50°C <10%
Benzylamine 0.053 | Lactide | 0.028 | 1 hour at 40°C >95%
2-benzylaminoethanol 0.069 | Lactide | 0.035 | 5 hours at 55°C >25%
12 days at Ambient >50%
Temperature &
N-methylbenzylamine 0.074 | Lactide | 0.038 | Pressure
‘ 12 days at Ambient | >50%
Temperature &
N-methylbutylamine 0.078 | Lactide | 0.040 | Pressure
12 days at Ambient |- >75%
Temperature &
3-diethylamino-propylamine 0.065 | Lactide | 0.033 | Pressure
4 days at Ambient >95%
Temperature &
2-Bthyl-1-Hexylamine 0.166 | Lactide | 0.108 | Pressure
4 days at Ambient >25%
Temperature &
3-N-Butoxy Propylamine 0.056 | Lactide | 0.034 | Pressure
4 days at Ambient >95%
Temperature &
3-Pentylamine 0.059 | Lactide | 0.040 | Pressure
4 days at Ambient >95%
Temperature &
N-(3-Aminopropyl)Morpholine | 0.067 | Lactide | 0.035 | Pressure
’ 4 days at Ambient >25%
Temperature &
N-Methylaniline 0.081 | Lactide | 0.042 | Pressure
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4 days at Anbient >95% Tenperature & 3-Pentylam ne

0. 059 Lactide 0.040 Pressure 4 days at Anbient >95%
waemwpaoasure & N (3-Am nopropyl)Mr holine 0.B87GB2007/000986

Lactide 0.035 Pressure 4 days at Ambient >25% ,

Tenperature & N-Methyl anili-dé-0.081 Lactide 0.042

Pressure WO 2007/ 107745 PCT/ GB2007/ 000986 -15 EXAMPLE

9 Daphnia screening is conmonly carried out to assess

the inherent toxicity of gxARMIGads.- In this test five

daphni a were placed in a beaker full of water held

bet Gl e _che
e SRy i ooyt SRR IERBPETE RbeRh el
cheiidals hén t@@sﬂbﬂlfﬂe Iﬁnzﬂﬁ/@tetp)ic%a 0¥ BéakeARANGE Wit WM Between 18

An%O i a which becane i nmobile were recorded and
ang K qu‘gﬁ@?armé% Chﬁgé@halmémt@lh@ veasdeisereed to g cforuce@@tmh@ﬁ 100 mg/l

we r 48 h t he
aniietioflogh Nre SRRMREUERE TR BN, Bb Faviifa R ibetSe
immgbile {V@ﬁeh@édﬁﬂ&ﬁandltﬁe WaHbE R ukeBfor HRARsREmERU At 1ctOHAhalF of the
mg/ 1] . The lactam des of Table 6 10 were tested and

danhﬁ@ WerEdme0biley aﬂ«trngatmra tab BiCas €8 hoews figesepeasi dasaifiedas being

d.f f t
1R G o B st SR P lor bl oftrl, FBE BBty Table
wered8stEDaStheil: !E*Kﬂsélﬂl urbk 48 t&iﬂb)(édq@m dxpeAmleai Sereplfied four times

N- et hyl - N- n- but % | act am de >100 Ia- 3- but oxypr opyl

and laefﬂcamla%tlmwstsmon@obtﬂimdamla fligdx ani de >100 N-al |yl
| actam de >100 N-[ 1-(hydroxyethyl)]-N-piperidinyl
lactam de >100 N-ethyl-N-(2-hydroxyethyl) |actam de
>100 N-(2 hydr oxyet hyl)- N bemgmga act am de >100
N-

lactam d eTes]l Qﬂ)stam@ EC50K (48 hours) [mg/1]
N-(2-ethylhexyl) lactamide » >100
N-methyl-N-xn-butyl lactamide >100
N-3-butoxypropyl lactamide >100
N-morpholinyl lactamide >100
N-allyl lactamide >100
N-[1-(hydroxyethyl)]-N-piperidinyl lactamide >100
N-ethyl-N-(2-hydroxyethyl) lactamide >100
N-(2-hydroxyethyl)-N-benzyl lactamide >100
N-methyl-N-n-propyl lactamide >100

N-(1-ethylpropyl) lactamide >100
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WD 2007/ 107745 PCT/ GB2007/ 000986, -16 CLAIMS 1. Use
of a conpound of fornmula (I) in a fornmulation to

w0 edaae77she toxicity associated wth at | eastPONEB2007/000986

ot her conponent present in tgg formulation 5
CH3CH( OH) C(=O) NR1R2 (1) wher Rl and R2 are each
i ndependently hydrogen; or Cl1L 6 al kyl, C2.6 al kenyl or
C3_6 cycl oal kyl, each of which is optionally
substituted by up to threeCEABMS tuents independently
sel ected from phenyl, hydr oxy, C1_5 al koxy,

hol i nyl and R3R4 and R4 are

.in d epteermyouad of fermala QI) J@ra fﬁﬂgﬁ]ﬂm%& rediesy tﬁ?/ toxicity associated

oS bR e b R B (R ana o
together with the nitCoRER(@HID=HON R h (t[jwey are

attached form.a norpholinyl, yrrolidi
pi petewiByanddy’ m@%»gnsdepm tyg&‘@ﬁg% wﬁ%y ¢ Alkyk Ca.6 alkenyl or

opt naI I bst

P oEPa Ry Skh bEbEnRY optiph sl bR to R hstiments
co ”Hﬂ'éj%hd@ﬁtl}f ldvuldarrdrh phas], Hyaiox§oC). pamb@ mokphiaiinyl and NR’R?
reduce thje tOXI city associated with a surfactant

Us e whereR oo Lﬁm‘ie@h indsppasleatly - alkyk paphey] ppf,lwagy ﬁx,ﬂ%ﬁtuted
wh th f tant 0 2
eggfxp 506%126;’!?;3&1% Gl ang %Elﬁgﬁtw‘% e%rd% on’? 25!]?(5719 or ROafld R

CH3 tde @b wolti @ld\lﬁﬂrﬁigen(e{tdmm Wh@chﬁﬁne}émé aﬁeachaﬂ gor@@ag morpholinyl,
i ndependent |y hydrogen; or C1_6 alkyl, C2 6 alke

Cs. gyrcql@]l@dj maperidied ok aGIPANF THTE pashey bishais |oyt1onally>g1bst1rtuted by
bstituted 1
" naipis R PRt Pt RER A R S B s

al koxy, nor phol i nyl and NR3R4 vvhere RS and R4 are each
i ndependently CL1.3 al kyl ; phenyl optionally

- sub®is¢ plia eemp@ipdips f@rmqlmﬂ)s@s Jaiyediip gegnd P ﬁ%ﬁé\ﬁ% RedAEIcyy

sel ect ed fro yl; or R and R2 together with
t he®HiP %lf“SSe Sm?) %mglhl ch they are attached forma

mor phol i nyl, pyrrolldlnyl pi peridi nyl or azepanyl

r|n each of which i.s. 0 tlonaIIy supstituted by 3
%lse eba erpReYnd s Aorenyls ﬁbﬁfeﬁél@t?@l iy cleapovhge ffreowf@fita { is

aI k rOVi a iIs not nmethyl when R2 is
%‘1 uB 4 %‘8%%%%7745 PCT/ GB2007/ 000986 -17 5. Use

of a compound of forrmula (1) as claimed in claim1, 2,
3 or 4 where RL and R2_ are each i ndependently

- hydHsgeha epmpsung o ffeamula hasa gyl or C3_6

cycloal kyl. CH;CH(OH)C=ONR'R® ()
where R! and R? are each independently hydrogen; or Cys alkyl, Cy.¢ alkenyl or
Cs.6 cycloalkyl, each of which is optionally substituted by up to three substituents
independently selected from phenyl, hydroxy, Cy.s alkoxy, morpholinyl and NR’R*
where R> and R* are each independently C; 3 alkyl; or phenyl optionally substituted
by up to three substituents independently selected from Ci 3 alkyl; or R' and R?
together with the nitrogen atom to which they are 'attached form a morpholinyl,
pyrrolidinyl, piperidinyl or azepanyl ring, each of which is optionally substituted by
up to three substituents independently selected from Ci.3 alkyl; provided that R'is not

methyl when R? is methyl.
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6. Use of a conpound of fornula (1) as clained in
claim5 where RL is nethyl and R is 5 Cl1_6 al kyl,

wW@2006/1ad7k®enyl or C3_6 cycloal kyl. 7. Use of a PORp82vd/000986

of formula (1) as clainmed in claim6 where Rl is
methyl and R2 is Cl_4 alkykl710 8. Use of a conmpound
of formula (1) as clained in claim5 where R is
hydrogen. 9. A conpound of fornula (1):

o LRI . 870 s OB 210 i

15 &3 chelcivaématidarly, hydamhn of Cybalkh, Cs ¢ ajehyimaldsy cycloalkyl.
substituted by .up to three substituents independently
sel ected from phenyl, hydroxy, Cl 5 al kbxy,

. r‘;ggg@g@ﬁ an%c{ql@o'ﬁg(i Ng%?ﬁ( V@)ea(secl eny clgﬂ‘% ?gxﬁlefcf‘ﬁhis methyl and R? is

subs;gmkﬁedzﬁakagpotqg%bﬁﬂﬁdﬁﬁbst|tuents |ndependent|y
selected fromCl_3 alkyl; or RL and R2 together with

t he nltrogen atomto mhlch they are attached forma

. hor Bh O% omo{?oug% Byﬁorlgluﬁa é/s clai eR §{ J:lg r{ﬂg be ﬁzﬁ%’&}{h and R*is -

rlng, I'ona ed by

to Chggﬁ1subst|tuents |ndependently selected fron1C1 3
al kyl ; prOV|ded that Rl is not hydrogen, nethyl,

ethyl, propyl, n butyl, sec-butyl, iso-butyl, n-anyl,

. | SOUF Ild_&)' T t)zllg) [i%lilw asrk‘fﬁﬂﬁed nfcl%]?%%ltepé/ kbﬁth\g/hrogen

al | yI r oxXypr opy
hydroxy |sobutyl 1, 3-di hydr oxy- 2- net hyl - 2- pr opyl ,

tris- hydroxy-net hyI met hyl , CH2CH2OCH3, cycl ohexyl ,

. phefysonippert ¢f formulgbhy | benzyl,  (3- phenyl et hyl

3- hydroxypkopy' or 1.@?%‘5\%@ f‘?@‘wﬁk%fae szvih:n R is

hydr ogen; IS not or ‘phenyl

met Wyére R' Rhd RS afH}IacBﬁﬂdébeﬂ/d&ﬁﬂy RRirbgengbhZh ; alBOL, Ro.g la}kenyl or
not n-butyl when R2 is n-buty R is not iso-buty
Wh efs- mfci@lkyg,@aﬂup@whlch moptg)nﬁ](l)y substiad RyHemtopbrep §ubst1tuents

n ot Fﬁg%en%tﬁz ct]eg é%ﬁi? gﬁcﬁ;(/(lj @&Q}Fg/ (9 0 Ozﬁﬁgxyh ggog%}l%%m;llszl\nd NR?R*

whewhéR? R sna R @i@/éach 1rRiepd:1§deﬁﬂ)j1 Cfill_; aliedl; ‘ﬂhﬁlﬁbnﬁ@optﬁanallj/ yibstituted
R is not butyl or phenyl when R2 is phenyl; 5 Rl,is. _,
not bSb@wwhrf\méfhsnR@nrsSInémﬁgl@nﬂwleﬁed mm Erpdkplops Br 2nd R

et h% etﬁ@rexpﬂlﬁ?he n?tl%m which they are attached form a morpholinyl,
pyrrolidinyl, piperidinyl or azepanyl! ring, each of which is optionally substituted by
up to three substituents independently selected from Ci.3 alkyl;
provided that
R* is not hydrogen, methyl, ethyl, propyl, n-butyl, sec-butyl, iso-butyl, n-amyl,
iso-amyl, iso-butylenyl, n-hexyl, 1-3-dimethylbutyl, allyl, CH,CH>OH,
2-hydroxypropyl, 2- hydroxy-isobutyl, 1,3-dihydroxy-2-methyl-2-propyl, tris-
hydroxy-methyl-methyl, CH,CH,OCH3, cyclohexyl, phenyl, benzyl, o-methylbenzyl,
B-phenylethyl, 3-hydroxypropyl or 1-hydroxy-2-butyl when R? is hydrogen;
R! is not methyl, allyl or phenyl when R is methyl;
R! is not ethyl when R? is ethyl;
R} is not n-butyl when R? is n-butyl; ,
R!is not iso-butyl when R?is iso-butyl;

R! is not n-amyl when R is n-amyl;
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Rl is not 2-hydroxypropyl when R2 is 2-hydroxypropyl;
and R1 and R2 together with the nitrogen atomto which

wao bawy/1607¢5 at t ached do not forma norpholinyl, PCT/GB2007/000986

10.

11.

12.

13.

14.

pyrrolidinyl or piperidinyl_gggubstituted ring. 10 10.
A conpound of fornula (1) as clained in claim9 where
R and R2 are each independently hydrogen or Cl 6
alkﬁh, C2.6 al kenyl gr C3_6 cycloalkyl. 11. A conpound
of Rotsrigk Bocayyl ades Rajivisaramylicl ai m 10 where RL is

hydgo 15 .12 nrogess,. for making a | actam de
con%o%ﬁl&tgcglneﬁli‘é}eﬁgktlﬁ’é%gf{@p of reacting lactide wth
an Rhisriﬁ)tallﬁ-wh%nmlfzqm ;for maki ng a conpound of

formpla (1) as defined i @.cl aiml conprising the 20
st e 5ot byt orphenyovhedd vk pheral;conpound of fornul a

(1131 HNR] 1 ere R. and R2 are as defined in

cl a%n%sfg}g%&fb\w%?’o%g§§ef’@" maki ng a conpound of

f or Rbisavof CH,@B,0BfdrRed1 ivhes RALITI,C@fougi sing the 25

step, of reacting a con‘po% of formula (111)

C!—B%—I(SGGI} Ehydparsopyliwhen Ritie2eiydrRBypopal; hedivi ng gr oup

Wit 3. GopoURd ofy horul Ol ) INRLRE, (1) o1 B0 Y REES form o

morpholinyl, pyrrolidinyl or piperidinyl unsubstituted ring.

A compound of formula (I) as claimed in claim 9 where R and R* are each

independently hydrogen or C.¢ alkyl, Cy.6 alkenyl or Cs. cycloalkyl.
A compound of formula (I) as claimed in claim 10 where R' is hydrogen.

A process for making a lactamide compound comprising the step of reacting lactide

with an amine.

A process for making a compound of formula (I) as defined in claim 1 comprising the
step of reacting lactide with a compound of formula (II)
HNR'R® (D)

where R' and R? are as defined in claim 1.

A process for making a compound of formula (I) as defined in claim 9 comprising the

step of redcting a compound of formula (III)
CH;CH(OH)C(=0)OR> (Il
where OR’ is a leaving group
with a compound of formula (II)
HNR'R* (W)

where R! and R? are as defined in claim 9.



