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WD 2097/ 1077PCTI GH20071000986 FORMULATI ON Thi s

invention relates to the use of certain | actatnide
conmpounds in fornulations to reduce the toxicity

associ ated with other fornul ati on conponents; to the
yae200f/100845t ai N | act am de conpounds as sol ventP€T/GB2007/000986
especially in formulations, pacticularly in

agroct herthcal formulations and in environnentally
friendly fornul ations; to novel |actam de conpounds;

and to processes for pre%gp%égimﬁlam de conpounds.
Diunethyl lactimide is DE 41 12 873 Al.

Cer t dihis insetianvadess tathe we Sf:d:eﬂaﬂndadtznmﬂﬁb@ﬁﬁdnhds in\rnfdlations to
and FEi sher ur pal 950,
38See BBty Sencoi SO oI o licco cordin
l@t&ﬁld‘ébbﬁ‘lpo@i BPdIved B, es 3¢ formaRtioNd parti@ilily in agrochemical

gl | achi one Journal of the Anerican Chem cal

Bevlaips a&‘bslsenwmmezwy Fripoly fopgmielations:40 1aw] lsamide compounds;
DG PRY &sesttbﬁggw Rl SAeTsd. 1S required to

address a nu envi ronnent a “criteria Wen
develRipiethyl h@anﬁ@nx@smseénsDEHdiéaBV@Ala sui tabl e

or opATiatiibdiaiadbu iR i Raidhiord i 5o Pt . 78, ournal of

(egatic Cheiaistrpr1960, LIGI 31(‘.7I’-3}HI§1RﬁtclilBi-dl$Wl|PE§ouﬂﬁ&dﬂ‘ C{réa{iﬁﬂ Chedtibtry,
508 P o BGaR 1L af Elichione B Mo pmalas S metian Cleial

KPS 395 95.12002006Y; bANUSANRENENL S, such as sodi um
IaurﬁﬁI sul phat g; | ow ecot 0Xi Ci ty, for exanple to

daph Oavadﬁmﬂlv Epmmulgtion Shgepit t5 re@ined t addrrds anyrnbyr of | ash
e%%r&limenm Crife HHRB&H‘&*&e ltn%'ﬁgw %rﬁﬁlfﬂ'toiﬂ rhi@aﬁh& P Qutgglg solvent will

i spl ay all or many o ese proper
displayi manyaor all pithy fotlyvingaptopeetidshan éxoxlient diysoRing péviet foripasticides

it o _ani mal e cially ma s, or t .
Pkl Lphib el B e B GIRE Pt SRRBED ISP eRogh o skin
itritetjontray atiiiity fos f@8RttheSikid Bfiladlon £€6diREd Wil b ésh’ive f@fdlation
tOXI cit eye,, tOXI city may be reduced npound of
'gﬁné% éw?irﬂ a5 SRl jayy] Sephates 1oy ecatowicity fon ersamnlﬁ@rdaphma low
f t

e L ol M e g ool e bresent mvention

egeh display &l estmanyfob thesel rrepestiesi in pattisnlan dleay may reduce the toxicity

(FARSEHEN eih b Ml e A, £ p et ifosy il ot

cbmponﬂntst\m& wmcln thep fnay be pfebdnatSuitably, denﬁaltt¢x1<ﬁfye§1&1 @kichyor eye

he for ccordin t he present
ProbEm %3'5\915 Xepppounsif bt s w%aiiwa 5% be G gt avith another
c()ﬂ:l))oﬂldilt ih 4 fofriuhtedn tfert by Vir TR o BRI ANd Gilolid a@&%ﬁﬂ%ﬁﬁh Sfbpared
h at | east one other conponent present in th

iR advAnFcativgnisesh %@m@@mﬁwwﬁ@ ip gynogpigated frm gn magbe sed in
R4 5D rAdERAR i O}nWWFi\g{t&@ 8Pby MmHitling vl ¥ the f6infof use

al kertyd or
[@tmunadtﬂyrepammmdfdteefdrduglathn]to three substituents

5007 1 A0 Pt Bl evidss th i gf R R of formula (D in

ageinatition td fequuhetmxicuy bysoeiansy wittht Ras bk@%ther component present in
enifg lgl i N and NR3R4 where R3 and R4 are' each
dleBs

tIy C. E. .3 alkyl; or phenyl optionally
substituted by up to Uj{s@ﬁ( ;@gb?}gﬁq@s ffndependent | y

sel ected from Cl_3 al kyl ; gether with
wh%’- Ry and & are qaslmﬂmnmﬂa hydrnggn ar 61-ealld.cradilifeoylora

RGP Ydach SR 15 ApR¥atty RIRBLAA YYD 1O hrRASRa okl

SUBSTITUTE SHEET (RULE 26)
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5ring, each of which is optionally substituted by up

to three substituents independently selected fromCl_3

al kyl . in one suitable aspect, RI and R2 are
ag6odzneerendent |y hydrogen; or C1.6 al kyl, @&1GB2007/000986
al kenyl or C3,6 cycioal kyl, each of which is

optional l'y substituted by up fo three substituents

i ndependent|y sel ected from phenyl, hydr oxy, Cl1 5

MK hol j nyl and NR 3R4 wh A
mggpnﬂmng%&ﬁgé@wp lenyl. BydzpARy F1-5 5125% mgFp gw??%gg}‘ﬁ{a WhersiS

14 e daapmBared Yehy s uski bty gue

wsumemhnﬂ@wdmlﬁy stlentadtfeom ﬁdg@iefhd@ R pyd Retogethe ity thpritrogen

e i BB s JHpisg e SPBER, ofiobsfHoRRESk azepany

8§ ieadhadflwhicb sptimulﬁibhyutupb)t@ ﬁ)lﬁtreaasubsthsdmtst inéepesdently
i ndependent |y selected from 15 phenyl, hydroxy, C 1_5
gy oRbrpHBIli nyl and NR3R4 where R3 and R4 are each

i ndepgngdedtilpleGlpecd RAMIMR? arOaciRindBpdérely ho@OEdIe br Gi. J dikyl, Ca.6

the nitrogen atomto which they are attached form

atiseryh of Cro/dycloplisg, soeh efwhieh is sp'il(zmbly pupsiéyisd oy ffé@ﬂ@&;ﬁufzﬁatuems
Iq%ﬁéﬁlﬁﬁeqﬁyﬁﬁgaéd f[r(lftﬁ gﬁélgj chﬁ‘%sﬁe S%I%((%(x bﬁbﬁ)‘%ﬁﬂd LRPRRGY. v@aere R

| e ‘aspect, R and
Rl Ritae mhhndepdﬂpﬂlydhrgulkyl hym‘rmgaﬁ togotheOwith g nafrdaph atom to

Wﬁ’ég tl}ﬂ/@: %R%%H?ﬁ etmpgxglwp i Lﬂ%\glfuch g%ep on%l? gﬂlbs@tu%' bﬁ/'ﬁp to

aiaee&usgrﬂ]mlidﬂfstdﬂﬁperﬁium}adeleetecaﬁ@mcﬁl 3aR!/1 is nret hyI and R2
IS net et

but t al
R> | Shdipity PUisble s o ang e giejeediiptdoendeey R EPesy b s el
Which id Abﬁoﬁmyrsgg.ﬁm@@m 16 kYl seBstinleams 1ﬁiegerﬂfeht@6§w&teﬁ¢fom

a norpholinyl. ring. Sui t abl ﬁ%ls met hyl , Suitably
222013 hyﬂﬁ@*vy Cis ﬁb@XYe@@Wh@m)’i fusderet’y fl R e qagh

hatke I
Rmd%%:%ﬁén S' dlB ’San?m]fé;‘t?&ggﬁnllnt ‘9%1?{&9 %bﬂ ﬁgﬂn)fo %)h?(%‘l ljlr})ey are

swchatfpgnammrphwlaﬂmng whp:hmpﬂesaummmgéecbby @ t@cshls@ gibgtituents
of, for lation 30 to reduce the
{rxg%egfi%ygglg %d %?né?l #@wat | east one ot her conponent.

pr esektan ieRer Merelsoitatlel aapdc R wheR earRbach iHePehdantdy Imaledgen; or Cy.s
[ ndepenldentl y hydr n, ClL.6 alkyl 6 tdk

Sk aapiher viiesh IR R SO A GO

}glm len toget her with the nitrogen atomto vbieh

th ey are attached forma pyrralidinyh pipendi

azepalyih ep¢migriher sultabl@apché y5 metRd ae%ﬁvgémhléfg%rﬁfﬂli’yé or
of; 2 {R¥th&l With the

e R T R S e

mhbgsm atmpmwhlnh they esetiechedforhe msorplenlingl g on” is a

surf may be nomionic [for exanple a

nonyl| ate or an al cohol ethoxylatel,

SN i e

ani onstﬁtablfyqa“l@mazﬁplle an aI kyI sul phate, such as sodi um
lauryl, sulp hati or. a sul phonate, such aﬂ}fal cium
8§ ¥

dodecg‘ﬂfﬁé‘ﬂ‘z%@n hsHERRd 1S PEeteed thasdl 12 2 MeBp! g0RRpl e a

tert | alitbBAL rofhhCHe Binched; Hidst ﬁﬁtﬁblﬁ@nﬂ@n&ﬁ}}l grobat €;
or a tri--alk.yl anmoni um salt, such as eet

tri ne‘smtsablyahmmuunn Brogidesitsp usents Beomgpyngist Wmtlli?e@ in a formulation
ofy d 0 ( I

1 rg:? ce the tgilf e{s a@edavg%hoéé?eg%sbglg O{Hgﬁ&dc}%?lﬁﬂr{n p?éasl Eh@ formulation

@udms ﬂ?éfa@i RF are sacmhedepaidemagumgme Qyts laky], C@srp&n’eﬂ] or c3 ¢ cycloalkyl;

present in the fornmulation." is sodium ]l auryl :

sul phat el .



10

15

20

25

30

These conpounds may be used effectively as sol vents.
Therefore in another aspect, the present invention

provi des the use of a conpound of formula (1) as

defi ned above; provided that RL is not nethyl when R2

IVBO pO7Me7745 Sui t ably, to act as a solvent, a CETHEREAE/000986
i 50f formula (1) is liquid atg3roomtenperature and
pressure. Many of the conpounds discl osed by the

present invention are novel. Therefore in a
& lﬁ'tagﬁ 'Ré %?t%%lt with {ﬂg ? ’ )%g’ne rt]ct>m Iton %Fh%? ﬁ%rag[%féehgg )Zogﬁr a pyrrolidinyl,

Innﬁ&m@mdﬁﬁkb&whmqgogen or CI 6 alkyl, C2.6 arkenyi

s L bstJt a@i&kqo)?;!ni%lu{l%of lel‘lgg @V}hslggqqt%é g tulyglgr? to %duce the toxicity
ds M%@éﬁr\ﬂﬁpi élﬁ{faaﬁﬁtggé cd. e G Ri% phend, combdﬂéﬁ%seﬁi oy,

nDrp l'i nyl and where R3 and R4™ are each
forerd piéand ésna $uylagtanth whjdh; mayrbephegric @gthgmg]emylonylphenol ethoxylate

FARSbAI S it Dbl I SRR BliR ), RARRERAGNR by
Slllphauaj (ltrlra(sgl;hom? Eﬁl(ﬂllca(sj :Mrild:m]ln cbh&:ylrblanézenailﬂlﬂmhgg] dreatiorde [for
R Stz sr R e & sty BrBE Poulbe R r b prip sat

sl el bshdthy emtonivRdGpRNEE by sdoaey, ﬁfet(ﬁﬂlpﬁﬁxﬂiﬂf@émaﬂa @) is
al kyl; provided that Wis _not hydrogen, nethyl, eth

usPbigy formaulinmyip redseschaigipity assg@atsqhwh wwuryhsglah%tﬁw the

“atsl_?_zri]srt tgll%r &h&%iﬂgo&ﬁ ?906&219 16 %%%&m;&y I;/Sk%‘rdg%b:} lséllgi Mhphate].

1,3-di hhgpdqom;pyurzls m;uylby usedgfqutxypyl as solvents. Therefore in another aspect,
tﬁ%pergselny%(/gn)é%n Ip10v (ieF ihe tuF]ey ?f asom )PPundqugﬂlmula} @ Eﬁ c\%ﬂgexdy abbve;

ber
p&madmacyqi ris)lmthneﬂryl ﬁzhhym“n@meﬂg& saﬂtablynylacm@rsoﬁant 4 sompound

Eﬁ %&B IS not nethy éﬁiﬁ%l or phenyl when R2 is
AV GRS q‘i”é A FRPIATPRAF A € ethyl; WO

2097 A3F B4BRETHEBRA0TAAORIBS (RRprdssnii@lenfiorDath ybyanhen R2
is n-butyl; Ris not iso-butyl when R2 is iso-butyl;

R i Sheptordiarmfprthiatpertothp srosng rwymlonmrwgdq@@twn@em&rﬁf |formula
BT 3 A0 iR, B Bk o
Css cycloalkyl each of which is ophonally substituted by up to three substituents
independently selected from phenyl, hydroxy, C,.s alkoxy, morpholinyl and NR’R* where R?
and R* are each independently Cy 3 alkyl; or phenyl optionally substitnted by up to three
substituents independently selected from Cj_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 thlfee substituents independently
selected from C, 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,OCHs,
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;
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R' is not butyl or phenyl when R is phenyl; R is not
benzyl when R 2 is henzyl; R is not CH201201-1 or
ethyl when R2 is CH2CH2011; 10 RI is not
érz(by(ﬁi/ﬂ% Rropyl when R2 is Z-hydroxypropyl; aggcBboedoshoss
toget er wwth the nitrogen atomto Wi ch t hey ne
attached do not form a not pheki-nyl, pyrrolidinyl or
pi peridi nyl unsubstituted ring. Sui tably, the
present invention provides a conmpound of fornula (1)
‘N”‘f‘sr@ot%bu%ﬁ‘q/hQ?Rafs%tﬁl%@h i ndependent |y hydrogen, Cl,6
al kyl, C2 al kenyl or 'C3.6 cycioalkyl; or R2 and R2
Euwgétﬂqélut}ﬂmhnfi & igtttdgen atom to whi ch they are
%hﬁsar?orﬁ% ?rﬂé pyrr yidl nyi, piperidinyi azepanyl
i NQ; pro hat I's not hydrogen, nethyl.,
@tllisyﬂqtm an;@pzjnbnR"frs@eompyl n-butyl, sec-butyl,
i $0- but 0- butyl ertyl when R2 is
I%S/&Fr’%ﬁjé Xﬁlw eg'i%bgt”'%@’ when R2 is nethyl; R is

Ikéﬁsﬁtbﬂs}]wﬂaﬁwls@y]s et hyI and R is not n-butyl
IS n-butyl; syltab RI and R2 aro each

|Rn@ﬁetp§h@r§mr|p;aew§/#1@g%rﬂsahe .6 ally', C2.6 alkenyi
ﬁ@ﬁ(@b&% Rk is vapgl. mor e swtably Rl is hydrogen.
y

gro ps and noieties are strai ght or branched
@ﬁmchWH@H@sethﬂewhmtRﬁ;SICHﬁPhQﬁ i sopropyl,

ro n- but seg> hut yl. . yl, n- arryl and
%sgs ¥ ‘hyi‘@’%?%& Iwgurf l3Q/I ?ﬂ @mox%?%ykgaﬁ)ﬁ” groups and
MO bed RE® géﬂﬂx}i vhieh the) nilnb@nfawmnoaf/hﬂt thay grh tittawhedbdems fiet a

chal ns. r| at.e be of either the
; °h %hqr,p&{ég dﬁsu@tﬂ%¥’8§ are vinyl and

oY C| 091!11[%161y e plddele %v@MiHnQﬂfv@dl% la coﬁy&inﬂm@f&mhla@dvhere R' and R?
cycl ohexyl t abl

and are

|aW(9é?iélﬁé@?ﬂql3}ﬂﬂﬁ itlmr@@e@ncm kel zﬁza@lkﬂlyl oS 635 %‘é?i’y pr By and R*

%et@ef%ﬁl& eRlk¥ en 5?3&1% sAlich ﬁQyBélerb)(Q&féﬁ %lmoa[ p}@ébh&nﬁl' Fipbmdmyl or
nore suita y rogen of Ct.; alKkyl; stil

rampmsd ung,ambvydmcuatd@ érnay hy@pgenam@yl ethyi lba@pﬂs fse@Eopyl, n-butyl,

GUSRRh oRY) LY et e XA IR SRR 30E et
Bmaow ROAGBE; R’ is not eﬂiy@whmﬁfas atﬂyl add R hie nptmseutyli wiren fRiyis n-butyl;

f d
ERRERR g RS g Gerom e ar B RRGReR Ohey: Tl rr el as
@kc\!ﬁﬂﬁa&yl ThespreaitianRS isMagroben. used with a wide
variety of materials, including herbic

f ungi AlgberoupAimgigties are ﬁ%alﬁl"k]”&&%he%\ ﬁlli\m‘ilsngﬁ?ﬂl?lﬁ e gethyl,

d; - OfiNseh S |, 34RbsH1, n8myhsdconpounds
kéﬁf Sg%lrn (leﬁllt[?g%ylrgr{a eseusglg to fo%’rrﬁl ate sol utions of
dso-ayat (ewythybuiyllt erial s, i ncl udi ng agrochenical s,
whi ch L | i h d,
Conceﬁ@é}(l%g?ljpg ﬁﬁu Jg@ligﬁeg 1?&3 h% f&‘H‘l &*sp%gﬁﬁﬁ%?dn@ﬁbd chains an
mihereepmoppael miyad of eitrnthatEp s (_)a:enﬁngmﬂtmsp Eaymploy are vinyl and
;J%agi ng formul ations; and these may be further

mul ated into granular materials or powders, for

ex armt:wwkyl@k{c&u@p@clogﬁipypéyc@@e@ anatcdloltixgloer , si bl e
forrrulatlons solutions 10 so forned nay alé EH.E
alky 2.6 alkenyl or

used SvirbBtR yanérR &t qactpindepeagandy BYydrpgen oF fres
o0 c?c%aﬂ&ﬁ%ﬁ%rg ?\!utably 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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applications. The low toxicity of the solutions nmakes
themparticularly suitable for skin creans, |otions,

sun creans, personal hygi ene products and

phar maceuti cal fornmulations, such as tablets,

WP POFILATOK es, 1 nhal ers, dermal creans and pdCir&B3007/000986
The Iow toxicity and excellent_environnental profile

of these. conpounds nean that“?éthey are particularly
useful in applications where the mninisation of
pollution is desired, Exanples of such applications

i ncl udeesaperundakf g} invgetioarmaybe asademe yardesy eisand yise applications

Iﬂcﬁ g?&ﬁe Ei'lkilof {lﬁﬁb %aé&l?a?i&qgﬂ)tl%ntsu S[efleéeréolvents may be used
ni ci poo S and o er courses
awn)lh a wai'el aristy @ aiteribly emsludm@lheelsicldeseﬁmgmmim $ca:m1cbe asmaticides and
and dagg%iﬁatlons wh elease to the atnosphere
H&%FCF‘E} B TIReU gy Ee(g Gi'1 ed and where damage to
t he. at1HReBRGHBiIdE 8f 1O tnveiR i m#YIHe usdaXa MR ftediviichdisha variety of
use in exterior and interior paints, coatings,

VEMBTHYH ersclud%wcém@@lﬁefrhl@? Bl famulatwa;sresn%&wn or dispersion,
%ﬁbén'u@tre§ 'enﬁﬁ% f@ﬁél & 1lsﬁlfc ﬂéapsdlcr&e %@ﬁlﬂﬂtlons aerosol sprays or
pi gnent at’ion or the use Of In eani ng pro uct
CfegglgglémmﬁkatlortShdehm magyhe ﬁetmenﬁormuiateﬂstnm gﬂanuleu materials or

1?0%&31 d{?lg ?%%mleapoh S%apgﬁcagﬁw&rasgv Eigger}%}gggg olns(,) "Fhe solutions

m@m&ﬂdﬁayfﬂlsotbbelsm(ﬁﬁeem orl SOV HlaBid of A YotiRdr HON- bgotlﬁ-ﬁﬂcall n
sharr%él househol d deter%Fncy and in househ
P@s[

APBH oo et dipe “EPIéé’FPéF%th%H@a%Plﬁ'g% EuitabIEHos Sk
Cr&aREIofbns, sun crearsNFerSAINBRRAS pBfiuctNRd Rh&sRRutical formulations,
invention are partlcularly val uabl e in formul ati ons

Vitielr & talleis ceppasitetieseinhHers, detral icoms ar pRSINS ki n or eyes
isre

such abeiRe it BREky B BRELER thor FOPRLE b Hp s mean that
[tBeycdre pstishalyersefyélrsapphiaitidnsovhelpoidly mviipéstiamel prlldiigrails desired.

\;%{%S%Lef g? X‘{Xﬁ nﬁ-{ Iﬁ»@gffs;ug e&gpﬁ‘fra nga\%ﬁi r:ér aﬁx&ent %orestry apphcatlons,

foablitihalth @BataR s Wik ehmaEiyipal po6ls hedote whe cotifkés, ﬁfupphéﬁtlons near
sonme of the other i ngredi ents,. such as_surfactants

AVEFMASY IFHEPIH SeHend PppPHeicBV e SHEaRTRL psinegshas o be
\fﬁlhﬁﬁﬂs.&?&r)éoﬁ’&&fékl GhS whkk e%llgzé tb Qletaﬁﬁosgllférg isQlot 488188 xamples |
benefit by a reduction 007/ 107745Pa( CW 4) 7/ 00098G
eneluderyise freexdarior and inferior panth.onatingasetishys. & 2Kerongihat propctant
I
e%cdg %ﬁﬁé ?‘%ogﬂraﬁts ogr egéélﬁ,ﬁn 9261}1% ?13%%ﬁ%§196 a tﬂé{ ﬁ{}é dfqmcs in
wk:edmg cprochlms dedbeet! dori th& hqoer, pag@sor mdmmabzip@ammns ageh ch soap or

|ds used to cle floprs, kitchens or ve
SRR R G SR Pl et oot e aie? b i ooy of e
tpk’@eﬁtaﬁ\%ﬁh&gmﬂfdbl@é Be @ed i haBipboseRduseloRTditdrdnal and in household
processes such as el ectroplating and _coating often

F@&H‘Frﬁ Hosexaginly QiEn leptess %%Pﬁ?ce&@?‘%s]i n order to clean

and degL edaSouE! & th@%re%nmnlvé}{tmﬁ Yl Cp% Srarly bﬁu?&é‘ﬁ%ﬂgﬁaﬂons

of the present I nventi on may reduce the overal

sdreraosintact yitioéithen bimdd e adgnahbliic br syesilsdequéngdd eemah ecouf Bkaccident.
?x&)i)ﬁgat{%negucé\% t he ﬂréﬁfpcgo(:t iiﬂ)gcrlg ! gc %‘?u%ds taﬁ g%%éwer gels, hand
©0 pDH LRSS aidSﬁedMW1ﬁeh]aha3ﬂl€bhl§l€t)f1<ﬂxt e Sife hahi'ee)fftl&m golvents, which

MAde array of pharmac | cal erinary and _persona
P [eve P 4%%@%@@#%@9 agd @v\ﬂ&é pXpige R RBRCR of some of

HRY orhidrlifgréBiid, S8 ARurfifks. 408 siiar 120i6F e QBplication of

supposi tory and subcut aneous or intra-lipid insertion,
pharmagenishlorivaie ity pexueipdiracsy fete sidh erneses ey benséit byrpeeduction
conmpounds of the present invention have excepti ona

di ssol ving power for a 15 wide . variety of

agrochem cal s, pharnaceuticals and other commercially

val uabl e conpounds, plus the dissolving power also

extends to dissolution of dirt, grease or waxes; have

very low toxicity to mammal s, birds, fish and other
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an [ CE1304(011)g=0)0R5 (LIMwhere OR5 is a | eaving

group with a conmpound of fornmula (11) (11NRIR2 OM

where RI and R2 are as above. Suitably R5 is Cl.4
advlsho7/103963 2M7i 107745PCT/ G132007/ 000986 PCINGB2007/000986
process produces HORS5 as a. by-product; a cleaner

reaction avoids this by-produci: the conmpounds of the
present invention may al so be prepared by reacting

lacti c [3,6-dinmethyl-[1,41-clioxane-2,5-dione] with a
Giaigd gvetiMdriPition@ansel 8y § ﬂzﬁn{ﬂlndrNﬁleRZt r(ené!s)dn anogipeuridl of direcpresent
R2 are as defined above. Schematica

rig¥entipen Thescommempdspé thewresent mvgntpmagﬁsc) Qergl fa rzanti-bacterial
r%o@g"(l—%gfeags)eﬁ%ﬁzﬁuﬁk dsed to clean fIBR, ﬁf&%&r& vERVeNkhPilso

limted to the above reaction schenme; it
|beln§fgtfrm tbs mt@wnt mwdudtige in risk associated with the safemng nature of the solvent.

oG RiPER i G QGRS o LRSS sopvents andlor
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Dirnethyl |actanm de was shown to reduce the damage
caused by skin in-itants. A SIFT (as discussed in
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t%[bréfﬁﬁ? l‘t]iélscoﬁt@ﬁﬁhﬁ gs: QR tpgisdtit wellﬁxtm@l%@ﬁ%ss I:F|pl:l=g)a&6w wlanting lactide

I e act al ni de. he results in e 1
Sl el Srere B dehy i f sevenrael Brods g BN REb
IRGER NGy tmg gogg é{ B0, 's%ﬁahétmfmcae}msn tshaswskilow:

expose one. For conparison the damages
ca d-® opand 10% SI S sol utions and al so the val ue

for untreat ed sQNK @ (hpve_been 3 aef ghedH)dald) ﬂR2R2 1)

El ectxic resistivi ty measurements on °ski n exposed

SL8 andOto " ract hyl |actam dc. Sanple El ectri cal

S, b e b 5 S PSP 3086 o
18Qlad 3 ©Qirdetdyl-[1,4]-dioxane-2,5-dione] may be converted to a lactamide by reacting
lactide with an amine [suitably a primary or secondary amine].

Therefore the present invention also provides a process for making a lactamide
compound comprising the step of reacting lactide [3,6-dimethyl-[1,4]-dioxane-2,5-dione]
with an amine. Furthermore it provides a process for making a compound of formula (I) as
defined above comprising the step of reacting lactide with a compound of formula da
[HNR!R* ()] where R' and R* are as defined above.

Suitably either process of the present invention may be operated solvent-free.

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.
EXAMPIE 1

Skin irritation and damage can be measured most easily by a well-known SIFT (Skin
Integrity Function Test) procedure measuring the electrical resistance of the skin after
exposure to the material of interest and comparing this to the electrical resistance of
untreated skin. In this particular Example, solutions of 1% and 10% w/w dimethyl lactamide
were prepared and tested in comparison with a 10% w/w solution of sodium lauryl 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 error 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.
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The toxicity of solvents to daphnia is a suitable way
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dl(:(‘)%a{vﬂ];v Hﬁeﬂytf ?acglrnlici{al. pIgle ];e%l?semtl’gble 2 show that skin treated with dimethy!

lactamide plus SLS together suffered significantly less damage that skin exposed to SLS
alone. For comparison the damages caused by 1% and 10% SLS solutions and also the value
for an untreated control have been included.

Table 2

Electrical resistivity measurements on skin exposed to SLS and to dimethy! lactamide.

Electrical resistivity /

Sample kilo ohums 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 091 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
438 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.
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%1 sWO 20071107745Pa16820071000986 Table 3

ol Vent Cbser ved damageCbserved danmage with . oivent
and wlhdplsglspeids hweenth2e rdsofieopyAVMEhdbyaeyiuNoryeNonides

CREOARE, i U R o A B v

frodh skt RMAREIGIEALSe doagitibanidil #Bpteatienlticrataenf stage. A solvent was
1, 3-di net.hyl butyl NoneNone | act am de N henzyl
R%Wé at a rate of 2500

iRE kI ERHENBHE: 2025858 STy et eI RORE

litres per hectare using a laboratory track sprayer. The plants were maintained in the
glasshouse for a period of 2 weeks in order to observe any effects on the plants. Untreated
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.



N-2- hydr oxyet hyl NoneNone pi peridinyl |actam de .
N-al lyi laetartli deNoneNone N-3-butoxypropyl
|I£Ct at ni cl IeNcL)nel\lone N-i sobutyl | actrani deNoneNone
o s9pi@R! Lactarni ci eNoneNone
-etﬁ - 2- hydr oxyet hyl Damage to oneNone FETCRAROREEe
| act ar ni deAMARE, not replicatBd N-ethyl -
2- hydr oxyet hyl NoneNone | act am de
N-1-hyroxyt hyi butyl NoneNone tactam de N-pyrrolidinyi
| act ar ni cl eNoneNone N-nor phqiai)legl | act am deNoneNone

N-hydr oxyet hyl - Noenzyl| NoneNone act am rfe th
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N- et hyl - N- pr opyl NoneNo# |891<\1t>r&m de EXAMPLE *¥een

N-propyl morpholynyl None
lactamide
N-2-hydroxyethy! lactamide None None
3-diethylamino propyl None Slight damage to AMARE,CHEAL,
lactamide ' not replicated
N-1,3-dimethyl butyl None None
lactamide
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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EXAMPLE 8

This example illustrates the preparation of certain compounds of the present

Eb@er for
45PC

10  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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10 were identified via GC-M and NVR A cl eaner,
novel synthetic route was later uiiiise4 where the
am nes were reacted with 'tide

(WobBoggRhdy1- 1, 4- di oxane- 2, 5-dione), Table 5
2097110715 PCT/ GLJ20071000986 - 14 - 130CT’G%7’°°09“

t hyl propyl am ne .- , DipLonamiji2tie Benzylam ne
0.053 '-2-betaylarriirioethanol 0,069
N- nuet hvl benzyl am ne

e (—)-Ethyl (§)-2-hydroxypropionate (“Ethyl-S-lactate™, Ex Sigma Aldrich, 98%)
o (—)-Ethyl (S)-2-hydroxypropionate (“Ethyl-L-lactate”, Ex Fluka, >99%)
° 3,6-dimetﬁyl-1,4—dioxane—2,5-dione (“Lactide”, Ex Aldrich, 99%)

Injtially reactions were performed in a microwave reactor under the conditions listed
in Table 5. Due to the restricted volumes possible and in light of the rapid reactions seen,
further reactions were carried out under ambient conditions and over an increased timescale.
Reactions were monitored using FT-IR spectroscopy via the reduction in the ester band from
ethyl-lactate at ~1750cm™’ and the corresponding increase in the amide bands at ~1630cm’!
and ~1550cm™. Selected samples were purified via preparatory HPLC and the compounds
were identified via GC-MS and NMR.

A cleaner, novel synthetic route was later utilised where the amines were reacted with

lactide (3,6-dimethyl-1,4-dioxane-2,5-dione).

Table 5
Amine Moles | Reacted Moles | Reaction Conditions Yield
With
Ethylamine 0.126 Ethyl-S- 0.126 Mlcrowa.ve Reactor, 200°C, 20 >75%
lactate Bar, 3 minutes
Ethanolamine 0.164 Ethyl-S- 0.164 M1crowav.c Reactor, 200°C, 15 >95%
lactate Bar, 30 minutes
, Ethyl-S- Microwave Reactor, 200°C, 18 >75%
Isopropylamine | 0.116 [BTate 0.116 Bar, 30 minutes
Diethanolamine | 0.104 Ethyl-S- 0.104 Mlcrowav.e Reactor, 200°C, 15 >75%
lactate Bar, 30 minutes
Morpholine 0.114 Ethyl-S- 0.114 l\dlcr?wave Reactor, 200 C, 9 Bar, | >75%
lactate 30 minutes
Benzylamine 0.091 Ethyl-S- 0.091 Mlcrowav.e Reactor, 200°C, 13 >75%
. lactate Bar, 30 minutes
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Weswuie74550% Lactide 1 0.028 |1 hour at 40CPEXGB2007/000986

Lactide Sl

ours at 55' C25% 12 days at Anbi ent >50%

Tenperature & 0,038 Pressure -1B2 days at Anmbi ent >50%
Tenperature & 0.040 Pressure 12 days at Anbient 1 >75%

Tenperature & actide 0.033 Pressure 4 days at
I ent 95%
Diethylamine 0.096 | Ethyl-S- | 0.096 | Microwave Reactor, 200°C, | >50%
lactate | 15 Bar, 30 minutes
N-methyl-tert- 0.037 | Ethyl-S- | 0.037 | Microwave Reactor, 200°C, | >25%
butylamine lactate 12 Bar, 30 minutes
N-ethylisopropylamine | 0.037 | Ethyl-S- | 0.037 | Microwave Reactor, 175°C, 8 | >25%
lactate Bar, 30 minutes
sec-Butylamine 0.098 | Ethyl-S- | 0.098 | Microwave Reactor, 200°C, | >75%
lactate 14 Bar, 30 minutes )
1-ethylpropylamine 0.085 | Ethyl-S- | 0.085 { Microwave Reactor, 200°C, | >75%
lactate 12 Bar, 30 minutes
N- 0.096 | Ethyl-S~ | 0.096 | Microwave Reactor, 150°C, 3 | >25%
isopropylmethylamine lactate Bar, 30 minutes
tert-Butylamine 0.095 | Ethyl-S- | 0.095 | Microwave Reactor, 200°C, >95%
lactate 17 Bar, 30 minutes
Pyrrolidine 0.119 | Ethyl-S- | 0.119 | Microwave Reactor, 200°C, | >75%
lactate 14 Bar, 30 minutes
1,3-dimethylbutylamine | 0.030 | Ethyl-S- | 0.030 | Microwave Reactor, 200°C, | >50%
lactate 10 Bar, 30 minutes
. Ethyl-L- 4 days at Ambient
2-(ethylamino)ethanol | 0.204 | %"~ | 0.183 Temi’)era e & Prossure >75%
2-amino-1-butanol 0.208 | BIWEL- 1,00 | 4 days at Ambient >75%
lactate Temperature & Pressure
. Ethyl-L- 4 days at Ambient
allylamine g lactate 0250 Tem);[)erature & Pressure i
. Ethyl-L- 4 days at Ambient
Isobutylamine 0.199 lactate i Tem){)erature & Pressure i
_ . Ethyl-L- 4 days at Ambient
1-cthylpropylamine 0.171 ]ac}t,ate . Tem}l;erature & Pressure =
. Ethyl-L- 3 days at Ambient
fert-amylamine 0240 lactate 1o Tem};;erature & Pressure <25%
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Daphni a screening is commonly carried out to assess
the inherent toxicity of chem bl s.

In this test five
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.g,J ...c ! act-ani-des $onl o610 wer&teSt od and
t ures are tab \ESDES- (each | 8XBEd derhionhas
QETzl Kot iR ‘HEB olt i mes | 40441 nlagatet | OR38| Temprrataradst s| >75%
pone—of the daphnia di pd) Tabhle 6 Test Presswsst ance
EC. 50, (48 hour s) [ingil] NE2d-8t hyl nex@idpyslat Acttéenit (e
S toxmethekagineNn- but yi 0113@t alerdiee | 0.117 | Temperature & >50%
Pressure
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-Ethyl-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 >05%
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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>100 N- 3- but oxypropyl |actam de >100 N-roorpholinyl

| actam de >100 | actam de >100

N-[ 1- (hydroxyethyl )] -N-piperidi ray' |actam de >100

N- et hyl N- (2- hydroxyet hyl) | actam de >100

NVQ 200Ay@ei7exyet hyO. - N-t ?enzyl . | act am ci e >10@CT/GB2007/000986
N-i net hyl N-n-propyl 'octal:ni ?Ig >100 M4, 1-et hyl propyl)

| aetarni de >100 16 CLAIMS |- Use of a conpound of
formula (1) in a formulation to reduce the manmal i an
toxicity associated with at | east one other conponent

present in the formul ati oEX2dBEEA1-1) C(=O NRIR2 (1)

Daphnia screening is commonly carried out to assess the inherent toxicity of
chemicals. In this test five daphnia were placed in a beaker full of water held between 18
and 19°C. A lactamide chemical of interest was introduced to a concentration of 100 mg/l
and the daphnia were monitored over 24 and 48 hours. Any daphnia which became
immobile were recorded and the number was used for the assessment. If less than half of the
daphnia were immobile after 48 hours the ECsp (48 hoursj figure was classified as being
>100 mg/] [otherwise, it would be less than or equal to100 mg/l]. The lactamides of Table 6
were tested and their ECs figures are tabulated (each experiment was replicated four times

and in fact in all these tests none of the daphnia died):

Table 6
Test substance ECs0 (48 hours) [mg/l]
N-(2-ethylhexyl) lactamide - >100
N-methyl-N-n-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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where R " and R2 are each independently

hydr ogen, al kyl, C2.6 al kenyl or C3.6 eycloal kyl. Use
as claimed in claiml| where the at |east one other
component is a surfact 3.Usel@s clained in claim?2
where the surfactant is sodiumlauryl sulphate. 4Use
as clainmed in claiml1, 2 otLAIM$ere R/ is nmethyl and
R is G _6 alkyl, C2_,, alkenyl or C3.6 eycloal kyl. 15
Use s clained in claim4 where R is nethyl and Ris

. C U= d<f>al contpousd 0ﬁﬁ>rmuhii (Beid 2 farmanlation to reduce thegmapmatalian toxicity

Rl is 7. A . compound of formula(l): ..
G TR G) o Oty SRABP A Rpres i Tt {palation
i ndependent |y hydr ogeny, & @Hﬁt(lqj NRGZ 6 (gl kenyl or
C3.6 cycloalk¥ prOV|ded t hat Ie i s not hydrogen,
metlyére Rétahy R; apraply indeperslently hydregenb Gty hlkyl, Ca alkenyl or
|so butyl g anyl, iso-butylenyl, n-hexyd,

Q%ﬁy utyl, allyi or 25eye|obexy| when R 2 is
hydrogen RI is not nethyl or ally). when R2 is
methyl; R is not ethyl when R2 is ethyl; Rl is not

. N- 1 Usd 34 claithed ifR2lains 1 whend the;at Riastiosie ndter compdnenyls asiveiactant.

R2 is iso-butyl 30RI is not n-anyl when R2 is n-anyl;
R is not iso-anmyl when R2 is iso-anyl; Rl is not

rl'l’-2 h?éé/%sl %%}ﬁgd R clafin BWNEXY thee sBRgctBlt i¢ Sodigh l;ﬁldfl)éhlph\gﬁ_e n

Use as claimed in claim 1, 2 or 3 where R'is methyl and R?is C alkyl, C,.¢ alkenyl
or Cs.6 cycloalkyl.

Use as claimed in claim 4 where R! is methyl and R?is Ci4 alkyl.
Use as claimed in claim 1, 2 or 3 where R' is hydrogen.

A compound of formula (I):
CH;CH(OH)C(=O)NR'R*  (I)
where R! and R? are each independently hydrogen, C.¢ alkyl, C,.¢ alkenyl or
C;.6 cycloalkyl; 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 or
cyclohexyl when R? is hydrogen;
R' is not methyl or allyl 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;
R! is not iso-amyl when R? is iso-amyl;
R! is not n-hexyl when R? is n-hexyl; and

R! is not allyl when R? is allyl.
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S. A conmpound of fola (1) as clained in claim7 where
Rl is hydrogen. A process for naking a conpound of
formula (1) as clainmed in clajm 7 conprising the step
of reacting lactide with a conpound of formula (I1)

S gL P g B e 7

claimed in claim?7 conprising the step of
react| ng a compound of forpula

em)f@'(méjlggzg copapwndopd fgnm_gla QB P%glg}n#‘éi 13 rc&ljlﬂ Agonpprising
a N %Fgég] f;‘i&gct gﬁ&}ﬂ ngl %?%orréllgound of f

i -Nre e as ne%l)ln claim?7.
HNR'R? (II)

where R! and R? are as defined in claim 7.

A process for making a compound of formula (I) as claimed in claim 7 comprising
the step of reacting a compound of formula (III)
CH3;CH(OH)C(=0)OR’  (III)
where OR’ is a leaving group
with a compound of formula (II)
HNR'R? (1)

where R! and R? are as defined in claim 7.



