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WO 2009/ 063180 PCT/ GB2008/ 003786 -1 HERBI Cl DAL

COVPOUNDS The present invention relates to novel
whegobioeiteal 1H 2-thia-1,5,8-triaza- PCT/GB2008/003786

napht hal ene- 2, 2- di oxi des, to processes for their

preparation, to internediateg used in the 5

preparati on of such conpounds, to conpositions

conpri sing those conpounds, and to their use in

controlling plantSIﬁﬂKBRHtﬁq;@g&?§§¥B@§Qt growt h. It

has now surpri si ngl a rtain

1H-2-thia-1,5,8-triaza- naphthal ene-2, 2-di oxi des

di [ 1 ent h dal
or o bR prERent inFRatqs Bl o e e it ar 2r e Bt
a%__ﬁﬁ%@ Q@dﬁ&lcfe@ rtﬂ‘f)‘r@cegée}s fﬁﬁh Rgﬂ@pdra%n “tg'\ntgmﬁ&ﬁateﬁgseﬂl in the

wher éi n are |ndependent y
prhgmiatugmf sucll cmp‘blkyls to@on@qhabmqnypnsmgﬂlgse @yapooinds, and to

dr oxy, X aIk aryl or aryl
thg% % llntcl‘,?P HW P&-PZ %{fomflﬁ%egl% 2W&iglcq‘ivthmaly be the sane
or di hissn mepﬁ&m@@t lﬁfeﬂ %Md tﬁ‘z[t cbﬂﬁlﬁ rl@ﬁ!léthlasllgli) Stthhzk!i ed
one to five be the sane

113@@@@;1@1;52 -diyides drww&g@ﬂlen@l@'@c@gi a4 growth—mhlbmng properties.

S S R R S

C3- Cl10cycl oal kyl - C1- OGaI[Iﬁ/I -, Cl-

d oaIkoxy-CI-CBEikyl CL- ngcyanoalkyl

Cl- d oal koxycar bo N Cl1-

C3al kyl - am nocar bofiyl -, 1- @I kyl - M

NN-di , - (C1- C3al RyT ) -H@m nNca bonyl - d - Caal kyl -, 20

aryl - C1- Ceal kyl - or arylg LC1~Chal kyl - wherein the aryl

noi ety is substituted by one to three R7, which may
wheeihhe sane or di fferent, or heterocyclyl-Cl-C6al kyI

O R M PSR S

}}B?oxtyh@ S8R 0%y, ELEfBERML0, 384 ot %ﬂﬁﬂﬂstlﬁﬁe(ﬁﬁ)y bne to five RS, which

subS|tutedb one to five may be the sane’ ¢
may b@jthk:fsemem d1f¢ﬁarent2@ Ikmtraarghcpqhetqmaryb&lé)sbwqﬂl by one to five R’,

u sti by on our R8, which may be the sane
F nﬁWHF ?Xe ‘%ﬁéfﬂgdroxy or a group which can be
R%iehgmlgbzze:dl (Cfaaﬁtﬁfhﬂf&&)ﬁoﬂlkﬂl% @@atedg@ CZRMﬁminB&yl S

cyano, nitro -

|nde endent |
eﬁw Bl it CobepRpAlRy-Cr-Coalkyl, Ci-

e BBl LU o 1 Cali, N-Cr-

CLByCimyedcadiokgk 7 -Gk G7,QY, oF di(G (e ki) Ghailnbydrbon YO, W alkyl-,
210 9/0 80 PCT/ GB20 8{ 003786
ary Cealkyl- or aryl-C{-Cea wheremn the aryl moiety is substituted by one to

three R”, which may be the same or different, or heterocyclyl-C-Csalkyl- or
heterocyclyl-Ci-Cealkyl- wherein the heterocyclyl moiety is substituted by one to three
R, which may be the same or different;

R* is aryl or aryl substituted by one to five R®, which may be the same or different, or
heteroary! or heteroaryl substituted by one to four R®, which may be the same or
different;

R’ is hydroxy or a group which can be metabolized to a hydroxy group;

each R®, R” and R%is independently halo, cyano, nitro, C;-Cyealkyl, Ci-Cshaloalkyl, C,-
Cioalkenyl, C>-Cyoalkynyl, hydroxy, Ci-Cialkoxy, C1-Cshaloalkoxy, C-Cialkoxy-C;-
Csalkyl-, C3-Cseycloalkyl, C3-Creycloalkoxy, C3-Creycloalkyl-Ci-Caalkyl-, Ca-



-2 Crcycl oal kyl -d - C4al koxy-, Ci1-C6al kyl car bonyl -,

fornyl, Cl-C4al koxycarbonyl-, Cl- C4al kyl car bonyl oxy-,
wW@0gberBKkyl t hi o-, C -C4hal oal kyl t hi o-, PCT/GB2008/003786

G -G oal kyl sul finyl-, Cl- C4dhal oal kyl sul finyl -,

Cl1- d oal kyl sul fonyl -, d -C4h&@-oal kyl sul fonyl -, am no,

Cl- d oal kyl am no-, di-Cl-Cl0al kyl am no-,

Cl- Cl0al kyl car bonyl am no-, aryl or aryl 5 substituted
Cﬁ%l?ﬂﬁylt LE, bhilﬁ& - CMkﬁ@ﬁ‘gt@ﬂé rlb%ﬁﬁ}ﬁ @ﬁ@?&lﬁ&xycarbo)r}yl- Ci-

erent, het eroar yl oar stitut'ed
Cahigldaddnlytoss-, Fﬂxéﬁma\lkykthom (Exélatoh&yﬁbme GrCgafkysunty}-, Ci-

el Y Gta e Cos S RISl i, By

C ek yIRMiRANE @Lc%hﬁd‘yﬁ{nﬁﬂbﬂ chet, Eatboriflarzhal, kam-or%yl
het er oary1 C4al Kyl - wherein the heter oaryl noi et

5 supsfityigddyiong tceﬂlrwRonwhxca may eecthrsgne phdigisrembyhetrsoanybor
?&gﬁxﬂ%bgﬁt%lﬁe e%%gg ﬂ\’/{ﬁlé ic;(h?o Wuchgxﬁafﬁé/ g )§Xme %F Hﬁ%r&ﬁ{t 591 Ci-

CﬂlHyﬂ-&rranﬁl clh@xaﬁmawybmyme aryl li’lﬁilﬁf{ mmgobm;ed by one to three R,
uted by o n

whig aaf eihg$ ee‘?ﬁ ?xﬁﬁeegoa?z]sl Cla&?ﬂ“m. W@éﬁew hr%alkyl-
wh¥eif e hQerbBy et is éﬁ%bt‘ﬂﬁteﬂ% oS0 fiR& ﬁa‘”ﬁfhﬁﬂh may be the same

different, orf heteroarylthio- "or heter oary hi o-
10 orgiiffereits aybakybyr mlpxo'o subistided R e taithion an;)vvlbdl miag be the same

orﬁ erent héjcl A eaﬁ%&r or ﬁ%%r%%gf%}%gr l?%a‘%utgéh F(Iﬁ)'geeeri?b}/whwh may

beGhe @ﬂé &Qﬁﬁ‘eren@ rary’lﬂﬁ@i dr a@ylt}ﬁb-@ﬁbﬂﬂuﬁeh eyeﬁé to ﬁﬁ?&: R", which may
compounds_of fornu exi st di ffer ent

bebe pavRG ?r@lgﬁreabtor ésqerqagﬂﬂsé? -1 hsteroagylthipretubetifugsdky one to three
Rm’skrﬁch Hﬁg%ltgyseﬁ@é/ c?ifi%}ént .SYgh i soners and tautoners

mxt res in all proportions as well as
15 eap]st dpimlependently hel, ayndenitrer Gi-Eealkyn@oGeamoalRyl or C-Cealkoxy;
s possible that atropisoners are

Orwgoﬁ&[mﬁlﬁétthﬁf?gg cases where the rotation of the R4

gr OUfhel condpRahdd St BEmukl) RaAHISn BTk %@oxﬁé‘ﬁﬁ%r%ﬁ&zﬁ isomers
the R4 group has at |east one ortho-substituent. For

ordatderpes foame oHp® Umvgniaen cmmlhswch)somerseamhtaummm wixtures
thér%twg eaﬁ aﬁé&ﬁ@% g5 W wel aultso ﬁg ! osgsen an ajcea ydr &HXS

20 F urt?h@rmon i€is gadsibleHifat atropNohie?éaré Abtaﬁéﬂﬁn fosé b&e€ where the
onpounds_,exhi bj t gqod her bi ci dal act Ivity.

rot&aan of Bdl 1870uR asricledfoberaple irhpte qasevhge the R* group has

at?é%&te({ ?sﬁﬁst{ § qtt he synthesis of conpounds of the
orrru and (D). WD 2009/ 063180

PCT /P@Eﬁﬁﬁplem%ﬁ’csﬁpomﬂ dEdornada ), &.e. acangppmdrod fafnula (1) wherein
f.0 la (B), a_co und of formula ( erein
R o Rt s e S T bt i St @wa%ﬁnwﬁ%nd of

formula (1) ot haDchan hydr oxy,
1 4 1 4
5 g _S 5 7 S
A\ \
N o R N N %

25 (A)
Some of these compounds exhibit good herbicidal activity. Additionally, these
compounds can be used as intermediates for the synthesis of compounds of the formula
(B), (C) and (D).
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can be drawn in only one tautoneric form RS R N ~

RA R2 NHO (B) 5 Sone of these conpounds exhibit
w@owd/otsasbi ci dal activity. Additionally, thesePCT/GB2008/003786

conmpounds can be used as internediates for the

synt hesi s of conpounds of thg formula (A), (C and

(D). A conmpound of fornmula (C), i.e. a conmpound of

formula (1) wherein R3 is as defined for a conpound

of f I t r [ .
der | R Splple,d @bl - MAIBITS, S0pBtibcRmula @ wherein
R'hig dydrogen emhRbis ad dafised for acbsipomsd ¢ fotraniarotharthan hidoxy,
R.N R4 O ?F;_ﬁ NNHS 13 O_R (C) Mst of these
cap heduamy @ el PRy PHOREKC T8 her bi ci dal activity.
Addi tional ly, these conpounds gan be used as
internedi ates for the synthesis of gonpounds of the
formula (A, (B) andR ound of formula
\\(?

(D), i.e. a compound of fipr wherein R3 is as
defined for a conpoung ) other than
hydrogen and R5 is hydroxy, cam bé drawn in two
tautoneric formte. OHO R NWR NR4 OJ OR2 N\N-S~
RN NO R3 R3 (D) WD 2009/ 063®30 PCT/ GB2008/ 003786 -4
Mbst.of these c nds hi.bi t. goad. her bj.ci dal
S Ve cORRaPER R Eoop e AR I ARGy hess
codfoundLeandiat®ss himbaiates Yo the sirgh&is sfusRpenads ¢ffthé fdmula
formula (A), (B) and (C). Each al kyl noiety (either
(A4 Gnend(Das part of a larger group, such as al koxy, 5
al ko s - ho V. ] 3
i ol e T AR oA CR T8 N Yoo e f6rAAIRR 8 WA R is as
defined for a compound of formula (I) other than hydrogen and R’ is as defined for a

compound of formula (I) other than hydroxy, can be drawn in only one tautomeric form.

R5
1 4
T
=0
RN N
R C
(C)
Most of these compounds exhibit excellent herbicidal activity. Additionally, these
compounds can be used as intermediates for the synthesis of compounds of the formula
(A), (B) and (D).
A compound of formula (D), i.e. a compound of formula (I) wherein R? is as

defined for a compound of formula (T) other than hydrogen and R’is hydroxy, can be

drawn in two tautomeric forms.

OH o)
O — Y
RN N RN N
I, O I, ©
R R

(D)



10

15

20

25

30

or branched chain and is, for exanple, nethyl, ethyl,
n-propyl, n-butyl, n-pentyl, n-hexyl, iso-propyl,
WO 2090§3180 sec- butyl , iso-butyl, tert-butyl or PCT/GB2008/003786
neo-pentyl. The al kyl groups are preferably Cl1 to C6
al kyl groups, nore preferabkg¢-Cl-C4 and nost
preferably Cl-C3 al kyl groups. 10 Al kenyl and al kynyl
noi eties (either alone or as part of a |larger group,
MEH G 1RS¢ cShlsGimHs @xdibR'z08d K¥Bididat %tl\ﬁ%ﬂ Abﬁltid?laﬁf‘ qhéser m
of straight or branchéd chains, an
comppundsesan behsedasiperopdipgs &r th@ﬁyrﬁheswfof@omnngw theformula

iguration. Exanples are vinyl, allyl,
<A§ (géagggﬁi, and propargyl. The al kenyl and al kynyl
gr ounshalg nvial esitet MoﬁEoﬁ B ;@t ol ierpel g faédch Ry lalkoxy,

groups, nore preferably - and nost preferably
all@z_y@bglpj@eﬂ§ylcgbowl al]@lﬁwnogiam%gl d}a}gg}é@gwongbonyl) is a stralght
or Maﬁﬁ%ﬁédq?n x? dr)irsa@? exaffﬁ QHH&h fhg? gﬁpg 11% dhy)z Bentyl n-hexyl,

groups one r as par
iscspiopyh e-thallosdckinxyl, Bo-buhd) tem‘duyjrltdrln@az panhyl éEHeyaIlk)g IZoayps are

[ re suhstituted with re . of S
prdifrably G o ComlB bt e aRaaL Crilt 4 Fiosk Brefcraply G0\ Cs alkyl
52Cl, -CHF2a - CH2CF3 or 20 - CH2CHF2. HaI oal kenyl and

hanaIkynyI groups (either alone or as part of a
| ar gelkerylaog alkysylanoigtes{gither aleneyargg par of a larger group, such as
l. I
oI B S Ak P i O 0P B SN BB B, and the
au@hyl ﬂnelmasn&wlmre shpirbeiat) cadbd Oﬁﬁth@ﬂm@)-&ﬂd@melllﬁglﬁ@ﬁion.
exanp , -CCl= F or - ... Cyan y
Exgméﬁp“sar%m@cygb ﬁFf P@Po%ﬁ@’?c'\ﬁﬁ?‘ ewp&f%vlsm%qﬁ ol gyl giups are
pr&'ér Ugf &, W@?aﬂ(«%gll 8f Sk gf‘cﬁx&s %Qﬁﬂr@feréw}aﬂg @Eﬁ& hao@f { preferably
i cyanopropyl . Cyclo groups can bée I'n
Czdh ke of alé'.yﬁyirgmlmsd may opt ionally be substi t ut ed
by or .mye.nethyl. gr.ou The..cycl oal kyl groups
pr eg@ﬁ%ﬁ}%ﬂ%‘? ﬁﬂ%ﬂpg roﬁdﬂdlg%/orrs nor e
pr efigqiadik ?/1 Goliss (Bitl2 2B R hOPHErt oEes m@@ér%so@ sHeHBHaalioxy or
c cloalky oups are cycl oprop
)@yecq%{g %9%5 wlgclh@pﬁybﬁy@qeé Wl@mne or;g]@pre of the same or

dﬁ%&%ﬁtﬂﬁlﬂ% esagr%%{é:%%%? %fl ca 1&)’ t er %rdfl’ arﬁF lé]f% &Xt

-CHzﬁHﬁ“g Bzylstlkmyl \atnd hzﬂoﬂhyn}k‘l grcmpls Qeltheb lalonelor &g payofa l’arger group,
' [ enyl napht hal enyl

sudh el %ylgﬁ%fﬂgéﬁi??%'ylggi}ﬁgﬁﬁww 3 YL ERLPBAtsPectively;
wlﬁéﬁ/ére%gétﬁuﬂeé W or méf 8@@1% sQii8 bB i it HaRER AQAR AR are,

he tern "heteroaryl” refers to an aromatic .ring
fow@tm cOh4ITi A TaCClitasC=%Kd. het er oat om and

con stl |ther of S|n ng or._of  two. or

£ oo bl rErIE) SoNE Wieh s ARl Siek bugop ore cyano
grddyseﬁ)r laﬁslﬁmaém&matﬁgh & gyQldyansptsp@ane up to four

het er oat ons Whi ch are preferably c osen fromnitrogen,

oxy dersleatieyl grrups can BxinpPee abi-Syehmigopent @aj’rQﬁIﬂanﬂy be

R B LB RO U Pl
8 caxadi z&émthoretﬂiiéfoaBlM to 6 abd @tbﬁisyEx }Iﬁleé @fh&l@ﬁ&iy)éhc
0

pyrrolyl, pyrazolyl, imdazolyl, triaz and
Cyflgﬁllké& g]oyps arg cpﬁslgpr@py]@é-methylcyclopropyl 2—methylcyclopropy1

cyclobutyl, cyclopentyl and cyclohexyl.

In the context of the present specification the term "aryl" refers to a ring system
which may be mono-, bi- or tricyclic. Examples of such rings include phenyl,

naphthalenyl, anthracenyl, indeny! or phenanthrenyl. A preferred aryl group is phenyl.
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nonocyclic heteroaryl group is pyridyl, such as

3- et hoxycar bonyl -6-trifluoronethyl- pyrid-2-yl.
WEx@n063380 of bi cyclic groups are benzot hi opheng¢T/GB2008/003786

benzi m dazol yl, 10 benzot hi adi azol yl, qui nolinyl,

ci.nnol i nyl, quinoxalinyl and5-

pyrazolo[1,5-a]pyrimdinyl. A preferred bicyclic

het eroaryl group is quinolinyl, such as

2- chfrBr Rl Uhé'i&lo Profdrs toTiiﬁarBﬁﬁﬁ& 1riRE bR &a ehitining & least one
defined to 1 nclude heteroaryl and in addition their

hetm%@mraad e:cmsnstn;gamﬂxsa@ﬁ @/smgis ama papé@wawam@gm@geéw as

Pl i R R B RBRAR s oSO BRI, A3 o fou
hetrSattnl wimr zﬁe giﬂéﬂdb@r&bsenmmﬁ mtﬂigﬁw oxygeﬁaﬂd gnﬁiranydmples of
1, 3-di oxanyl, 5 dlhydro- i soxazal yl ,

m@wwﬁwgrpepwﬁhw paridlnpytisiaamyh pyrioidiayh, gyyeeiny, triazinyl,

furFl BAAU . B OSSR SERRR, SRRV Sl

thibtepdiyL; ipgablyy, m&ﬁmyl; madmm;tnﬁzqiglamsl tethazodylaAtprefgrred
B S S BB SRR
py8itiie¢t ERBmbRE ofbRYEI: ga‘oulsﬁ 28 bénzoBABHKR, lbeﬂmﬁﬁdazolyl

nmodi Tying effects include all deviation from natur

begeatbiadiprelyt, quinslingh sivpplinyliquiraxalinylraad aysaoial .- 4]Emmldmyl A

i
ol B O3B 1 Al 2 o i 21
"1 nclTiditegn smdﬁcydﬁédd defgxsd tosmplulda hsteroavylt and ih ub«htlsn their
sterrs st al ks follae dfrwgs. ;’%;term Iocus
&5 Ay

aupaigdentcRanally i Yglogues g W iys,
beﬂ%thogﬁer?ﬁt&%m&hﬂ%ngrﬁ o¥LA&Srahy1004-dlRRird 2Hbenzo-1,4- dloxepmyl

met abol i'sm’ as used herein means the conversion or

2, pdidwidoobenzofuragylspipeidingdel 8 rdienadanyL.f lo3-diaxengln 4:5Shé&hydsp-

.aI|v artlcuarinaplant (in
L)t&ra%é’g‘?og?rﬁg@ AR . R2, R3, R4, R5, R,
R7 T teif® “héfbiciddt bs ubtiderdil Sheafisla ¥01§’fd€thaﬂ ddn@vl or modifies

conbi nati on, as set out below 30 Preferabl Rl is

the,gievel ef planfs. Eaa e “herbici @il Afsat ve Amown] aleaeglﬁmuantlty of
ool S5l o Ap BB o R R EA BB o Gofcing s
copirelfiag ab h}odh@drgngfﬁiat omﬁmlgytbmhaif Iptemds. @onbobing, oryneddi Buegneffects
A RS b kSR b SRR RS SRkt ea

buﬁi eaﬁ‘tﬁﬁﬁﬁi Wwidin SartdBE BB The @ml@‘tﬁédiy* refded tdADBh ﬁ!ak?érts ofa

cyano hydroxy or Cl-C4al'koxy, nore preferab
ledﬂd@émg sepdsCacrdkiygs, szmlnes;, r@@/ta,rtub@s, suf;xm, stajis, &liage, and fruits,

3y L BT RAGRs TES o e  wised

vepétafien. attetely She@Bslisnd’ ﬁr@é&h@binyméﬁs itle ERHEERIR or breakdown of
1- C4al kyl, d -C4hal oal k C4al keny|

a SEPStEneAlireraione Hyrm tmmtb@agk%wn&ﬁrg@smmaéwwﬁy ja plant (in

| es of such preferred groups for R3 are
p@%fggen nmet hyl , ethyl, n-propyl, iso-propyl,

n- blﬂryfeneavmhythrR%pm RYZRS, RORF, ®3RAMR', R, R'2 R' and RM
2,.2-di fluoro-ethyl, 2-trifluoro-ethyl, aIIyI
arg, ji 2By gempmngtion, 79 S‘f:}r%‘bh? 8l . More preferably R3 is

hy drgRmbIFR? 2R Y den, ELCTARA! ERCH0a1ke; £18! &RAY! hyoxy or
C;-Caalkoxy, more preferably hydrogen, C;-Cjalkyl, halo, cyano or hydroxy, even more
preferably hydrogen, methyl, chloro or bromo, yet even more preferably hydrogen or
chloro, most preferably hydrogen. “
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10 C2- C3al kynyl . Exanpl es of such nore preferred
groups for R3 are hydrogen, nethyl, ethyl,

WQ2@9@6¥1Buor o- et hyl , 2,2, 2-trifluoro-ethyl, alPgl/Gaews/003786
propargyl. Most preferably R3 is hydrogen, Cl-Calkyl,
Cl - C2hal oal kyl or Ca-C3al kynyl-  Exanpl es of such nost
preferred groups for R3 are hydrogen, nethyl, ethyl,
2,2-difl uoro- ethyl and propargyl. 15 Preferably R4 is

ar y lPerera@[ lr’lglg}#éeﬂt ed (39&11(”@”& tﬂme{l%%ig)gﬁgalﬁﬂag&a}g@?oxy or

t he sa et ent re pre
ClsGmltqumade frpfecatdy hpdibgerr, (RS alklyl, dhlopeyatoerthydroxyaesen more

fe ent fer bly R4 is ar sybs tu ted
prﬁf;? a?;‘ll%h é’ P(? Fl > Y&t evteHéncéngEéibWB y hydrogen or
Chujrt)frﬁ{)@@}efeﬂamyq{wr@&f erred enbodinent R4 is
2, 5-bis- tr| I"uor omret héo phené 20 In one preferred
Caa I

enbdip YR4IS| hydgegeno Iyl Gr-64lmloalkds 62-6halkonyl, | n
Czo@%laﬂ) ﬁJe§§1t ed fCTe m?gs{m 8 );l(,Rf&ﬁfoglkPmyl ]lixamolales of t%cgrprr% grred groups
foﬁﬁﬁa@hyﬂfﬁgeﬁ%ethylz ettigl, Gzl’-mﬁylﬁtsdﬂfrbpm,r rﬂbﬁmfﬂyﬁleﬂiyﬂpml 2-

hen

fl orﬁc?—f tﬁ\&{ (éf,j?ég od r!rgwtog?qdf#g?ﬂuoég{hgf allyl fbut— -en- yl and propargyl.
2- ch18FcYrfetdbly Rui%rﬁ%ﬂ%gé}{l CROSHNL; C,-EhABalRREC,-Cyalkenyl or

preferred enbodi nent R
C2C ey Egamples lof suahrmoteyirefotred gtoups far Ryreze pydrogen, aubthyl,

et SR e ol . 42 ARG iy ) 0 RiSBhAgh - Phemv!

5- c Vet @refedablyl RUig hgdRighiy,| CPORMYIL,. Cl-thallﬁﬁqﬂ ro@b%l@ﬁntynyl
enbodi nent R4 is 2, 3-dichl oro-6-f| uoro-phenyl. In on
Exgmiples of suchampeiaireiered peoups for RS age bydreswl ety ethsle242rfhﬂuoro—

d enbodinent R4 is
Et@mgn@*al%%?{%?g 4-trifluoronet hoxy-phenyl . I n one
pr eﬂ’ecﬁembbekﬁmchryﬂmrtarﬂékubshhﬁed byi on@toefiyd R® Iwhldnmay be the same
erred enb % . R4 tr|C|oro he
or B s e E B0 B BL PR PYiSEE BTG Fichanay be the
sak¥ dF Q?ﬂérerﬁ%n@éﬂf)‘refeﬁ%%' R8s W%ﬁ%ﬁ(ﬁted ’(C)}r 'twgté-ﬂﬁéé X}, @tich may be

or R12- sul fonyl oxy-,” wherein d oal kyl
thegang galiffesyl., C2- d oal kynyl or aryl Cl- C4al kyl - or

o Y 5 A BRI 03  e TR R e obrat

S e | & bﬁdpre&rfddmﬁbailment@ﬂﬁ@ 3,brénb20ch162b-E-Blabioyphenyl.
ghal oal kyI or. Cl-Cbal koxy; R10 is Cl-d oal kyl

8BS/ BregTed ambadymentdy yis fbupmg 12 @ﬂner%a«rthylrphenyl

81 & SR e oy DT R 1
Cl Iﬂ:bm?jlzﬂe:&;rl;ﬁd aﬁiecfdhma:hﬂié ny Becmqro{’izﬂlmroquxyylyl oXY,
oa

N P BB ol ks SRS R B romastulphenyo
by Qlﬂﬁné ﬁeféife%.%n%m%‘dl@hs DRRIRE- 6%%5&&1?&9? enyl.

di fferent, heteroar or heteroaryl substituted by one
to fmpeepRiuTedgH rnalgtR be4t0hb>rs~3rtsﬂaprmiméth}dﬂéwnyl
wher ei

o0 e preRiet ] amiNa BEIR G S S O et

be fin ensﬁcla‘&rwd dh‘tfd‘dﬁh&ﬁ@“ ibeBedigabiol 6-Bloro-phenyl.
In one preferred embodiment R* is 2,6~dichloro-phenyl.
In one preferred embodiment R* is 2,6-dichloro-4-trifluoromethoxy-phenyl.
In one preferred embodiment R* is 2-iodo-phenyl.
In one preferred embodiment R* is 2,3,6-trichloro-phenyl.
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C4al kyl - or heteroaryl -Cl-C4al kyl - wherein the

heteroaryl noiety is substituted by one to three R14,
wokioeleitey be the sane or different, aryl oxy- BET/GB2008/003786

aryl oxy- substituted by one to 15 three R14, which may

be the sane or different, heteroaryl oxy- or

het eroaryl oxy- substituted by one to three R14, which

may be the sane or different, arylthlo or arylthlo

b d,b e Lopbhree Ri4
su rF‘Lreéaﬁ’gﬁB }g&}ygﬁoéiye}{o T Ehi” Sarb%nylg)ﬁét eroar yh}t11 ys%pﬁlz
su&uﬂgbxyum&eﬁly one to three R14, which nmay be the sams

or different; each R11 is inde endently d - d oal kyl
R plﬁ&m;@m%kylpﬁeﬁwaﬂ@aﬂsppﬁvw%ﬁ@ 1oy Guplleyl- pp aryl- 2C,-Clalkyl-

Wl'rf‘]élf?rﬁghé %?H%Gle nd %Qﬁ%%&t@c% oy ogg :tcﬁﬁf'ae hokfiQEhd Qlllcféig eﬁd@ﬂﬁﬁfeélected

or Cl- Coal koxy;
frarg hatb; cyamal Kz, Cmsaﬂlcyihﬁl—ﬁahddwmylmr (hHemalloxgr phenyl

Bubst fi |
ROSRELHLURSH (bl o e SUBSLLL AT RoPeR St .
CiGAIkERA, al*p@loknt}/nylocl @;Lana&g} KXY pallang c@fc4a&?hmlalel -Csalkyl-, Cy-

|ndepen ent | cyano, nitro

calkexsh Sh-dab 11}’10@1’, @h—&awl@s@yloxydi L-@@Métk%a@f%r@4alkyl-amxno-

N@df@ﬁ Qﬁc:;r{g}%ﬂﬁ Q-yl %&%%ﬂaf ﬁinfli o g 0 three R, which may be

th&danttwadi ffadeht; iabistd afylnylheterc@ﬂ:yl@ilb stithied Ibylsnlné (btngﬂree R', which may

e T o Bl Pl SR ey oy
sul(?:ﬁ{tﬁbed bgl‘)ﬁé‘ﬁb thfdel '8, wﬁ%h%l H@Mhe sdrle. @M?fe%%l: Keter®dryl-C;-

oxy, het er oar yl het er oar yl

C@u%tqrﬂnatewrﬂ;c ohealkyd- ngrielrst&nb deterqreyltmoiptyde pebstised hy one to

RS AP0 en UMl i S I e one

th:leydt‘ﬁwmclﬂaapwfhewanﬁlﬁd@ﬁférbmphétemwyloﬁu@n hewtaryloxy-
gﬁefer ably R5 is hydr oxg Cl- C4al koxy,
supsfiivigd Py gRg [uthyee Kol. Witch many)bsdhe sameperditisenh grdthiegy arylthio-

subélt%g lbé%ﬂ% e T8 Wyhich rrﬁ@ade“tﬁé( ¥arfld ol fgregt lor heté:rcbar lthio- or

erelnt’he ary m)lety 'S st1’t ut
hem@rymnohmmm bywhiech thray Rb wihizh mayrbe thre sdinfefor dfifdrent;

ca B o R ot s bsfoh S B eesiBELRY o fve

subﬁltﬁéiﬂﬁﬁdaéeﬂdexﬂfy s%b:cf@yfr&ﬁ hHE)e c?ﬁﬁenﬁ% 6| 186910y -Cehaloalkyl
CAaIkyIcarbononxy Ceeycl

Ofﬂlk@daﬂfm%onyl oxy-

R g@ﬁ 5%@3@ ? ol Il?%/l&h T@rlogll enyfaor phe s)l%étituted by one to five

sub‘sf&itﬁéﬂ] i;dépdncéaﬁbc?elld;t?dﬁom (Bg}oCégladﬂ@ymWoS?@E-maﬂki'D KY-Cghaloalkyl
- oxy-Cl al ky car bonyl oxy

orgi Cgiﬁﬂoaémlﬁu o- d - C4al kyI car bonyl oXy-

ea@i‘-R@‘lg I“*@Ei@gﬁ%g&ﬁg 1(5%0, &Aal olﬁﬁ&lf,l(ﬂ)-(@ﬁﬁfogﬁ{%l X palkoxy,
Cl@UMW@bQMQﬁ&@h&I}DBMyy, C1 -Cyoalkylthio-, C{-Cshaloalkylthio-, C;-

e e o T B K ol fopsgy, Gy haloalkylsulfonyl-,

arﬁ@fr@%ﬂﬁéh&%ﬁﬁec%% aﬁe/iocm@%xﬁﬁéms nﬁiepéﬁdd ;ﬂ;’ eae&xcl B Kalo,

three R14 be the same ferent
Cyhis, enttuale+staH<Nb 31 Késhﬁloaﬂiyl heCefoakytyc ar hctm;daoydy)r heteroaryl

B E  i pf SE  Bol So, i, C.-

Cealkyl, (GCleshabalikl bo@)-0paibaxy- wherein the aryl noiety
is substituted by one to three R14 which nmay be the

samdMore naeterablyet is IvdraweRr-pky-Gir- R} shibphglesiony | oxy or
het %24 rn){ore glleferably R’is hydroxy, C;-Caalkoxy, C;-Csalkenyloxy, C;-
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15 C4al kyl car bonyl oxy- wherein the heteroaryl noiety
is substituted by one to three R14, which may be the
w@ a0ve/0e318di f f erent, aryl oxycar bonyl oxy- or PCT/GB2008/003786
aryl oxycar bonyl oxy- substituted by one to three R14,
whi ch may be the sanme or dif-fgrent, heteroaryl oxy-
car bonyl oxy- or heteroaryl oxycar bonyl oxy- substituted
by one to three R14, which may be the sanme or

SR S R R hreinsbe e iy

suBRiitutadttiyodnertfayhrbeR nehichmeayde i fséree endiffeoent, heteroaryl-C;-

het eroary| th banyl oxy-. or. . .
CHHH G T POy hedtin i hetraarsbynoifte 1t wopiiisd by one
toftte RMIVEHICHRMy BE tHeN8m3 3 RifRrentd ] —%ﬁﬁlﬁgfcarbXﬁ 108Y-€ C5-Cscyclo-

more preferably R5 is hydroxy, C1-C4alkylcarbonyl oxy-,

alldcgboydbry-, €b-KydcydodlbplyC okyoalkylcarbonyloxy-, C;-Cshaloalkylcarbonyl-

B

cafBbupladyk YOy C alydicd0 g, ik ylcardonylbky-, Ci-Cialkoxycarbonyloxy-, Cs-
1- C4al ky|%€I ocar bonyl oxy-. Most preferably R5 is

CaalksnyloyycarhonsioyykytacasabiomyloasygarboryloxyraCr bx ik Rittegeayponyloxy-,

N-@S¥c4a9{ryl-%h%%}t}6¥ IB%-OW—?E—@@kggérﬁé{?-m%nﬁox@%I'yl-

preferred groups tor  R5"a
capimiyldxya phanyidathopyloxet supbtitataddryydnety three R, which may be the same

or e Bn R e B 95, o R AR SR s SRy FARRE S g bv one to

thie@/R'* Dathivh 616 v san@ot di e ¥ e, ROAIKyRaYbony RS- or aryl-C;-
et hyl t hi ocarbonyl oxy-. In one preferred enbodi ment RS

Cy %%bwwwwhz@ el swiciy T3 astipgydmsagdo thige Ry, which

4
Cod. . . ] or o .

B
Callylcafiongiadyk wherenr tha hylerdatyl @daiktyyik subshiarted by dixetoathsde R,

noj ety .i bstituted b ne to five bsti tuent
WHSR B g PP g, B rRRameny oy ki v Ry egbonyloxy-
subdtiteRa e tétéa] QRICK hayWe thd s&REbK ErenBielbréRyloxy-

roups fmay be netabolized, "5 preferably in plantg,“to

caghopglaxyeothstereayylrtarhomsdenso snbistithed by on®%o theed By whigh may

o e BB BB o ot S o SRR Wostinted by one
to GeEROG yalicahky be Bk siho at biferent Gri@balyRBlokatbonyloxy- or

C2- d oal kenyl , C2- Cl0al kynyl , 4 .
hegerozmyihippsrhomyloxy- suhskifuied brpngipihrapi R hiwhich may bethe same or
di%r‘e@loal koxy, C2- Cloal kenyl oxy, C2-C oal kynyl oxy,

-Cl'oal kyl thi o-, N Cl-C4al kyl-am no-, N, N-di-(d 10

Cdal ¥stl e)vemniom)prﬁfmmy 1;6 iis ?rdjd)xﬁ ldh&(t‘;iaﬂdg'lcfag)dmyldxye @30Cscyclo-

thre 4, [ na the sa r [ rent,
aﬂﬁygfaég%fg.]lw-é@z-ﬁ@é‘ané&ﬁﬁaongm& @n@é&mylc nyloxyn Cee
CRlkb ' Y hifees .

T G B S iy lony- or
Cinsadieyjthiccadobylokyut ed by one. to three R14, which may

be t j f t, ~het | - Cl- CAal kyl <
ot RBT TPl e pFRER o E R RRTE G aly CopBisgbony
oxiyS 05 Q&L AlkItRE ABOnG TR . Exlaltp?® dRiost pRAMLEoFRY PR are

the same or different, aryloxy- or aryl oxy-

hygrayys m@@@y@&-, etyldaranytory-, isevhtopiyloatheniloxiyhé-propyl-
N LR LN T A SR -

oxgél rEhaXfycatbbit y@6:6A1 andathylthidcarbodiloxky. | t hi o- substi tut ed
Qne
Y In one preferred embodiment R is hydroxy.
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to three R14, which may be the sane or different, or
heteroaryl thio- or heteroarylthio- substituted by one
W@ 2009463380 R14, whi ch may be the sanme or differkCI/GBa0d/003786
each R14 is 20 independently halo, cyan, nitro,
Cl-d oal kyl , C1l-C4hal oal kyl ;9€1- d oal koxy, C1-
C4al koxycar bonyl -, Cl1-C4hal oaI koxy, Cl-Cl0al kylthio-,
Cl- C4hal oal kyl thio-, G - d oal kyl sul finyl -
Cl- GAhat ?éfk&é@éﬁlﬁd)dimbnt Rmkﬁlo@@l M@&hwnyblcloa 3/1 Cy-

Cl- C4hal oaI kyl sul f ony or aryl substitute
Croeent 1 wabumEkar At G C iR LY o uhersi herdy

m@?iy%% alll oxyed gﬂr/ B{%é"%oer i yﬁiﬂ@ﬁlt%m?ee?e%gﬁ{l}p%&%d £6m halo, cyano,

nitsollGt Calityd,0C b sloiealityd of OWHCsalkitusy. iSuok msgmupd Wtdaaﬂétbbohzed
sel ected from hal o cyano %cgltro Cl-_ Coal k

prefer \Pba Ry 0 hYe e COmEPRRAE cmea%vvb?rswp% iy droxy.
et gReht pRderr &hESAREN R BRI @.ﬂ'fn@n 13}%/ -H et R is C1—Cwalkyl

correspondi ng conpound wherein droxy. In

C3p€m¢)6ﬂ¢aébblle@b€docwdnalkﬁ5ci-§1da3<wl-p€®@blmécraﬂqdy®ﬁ€waﬂ<@nyl Ca-

Cofpb bR e R b G R T Doy,

C,6#ARdriyiosy, Q- %@ﬂmx‘?ﬁck@%‘ﬁn@&hﬁﬁmfﬁ Ofallgathino-, N, N-di-(C;-

preferred grqups for R6 are chl orpo,

cBlighramigion S or s exhshe: tq@ma;oahreﬁ.l{ 4 ehicTbmaY 6 Jae same or
i 5eORRAR3 R B FH200RAGFLEB Y Sy 89 e s

or @nfferémaarlybﬁy Chalkgm of:atyh-l(béhhlkyy wl’feranph@srybfnom ts substltuted
r ef red 0 are c 0 fluoro I
by R T BT RS SRS o the R S Hihunt DS Gk or
hel%f@frﬂt@pbyalﬁﬂc hBgin fhe ho@aReylgesiE s Bﬂlb@mtéd/ﬁ? Bne to three R'4,
nitro, Cl-ClOal kyl, Cl1 5 C4hal oal kyl, Cd -Cl0a

whagh @3y |brg éb@@mw@fferenmmapbwmy substituted by one to three R™,

whg? xg%g % gaﬁh or qlff&%%&%%gﬂn 9@1&%{( )?P e¥anX/1ny- substituted by one

to fﬁteﬂ{@abvk];dhsuh)f bﬂ&&lesamé ofdiffedsmal avglliikiy! Sidri/liniyt substifuted! by one
ﬁ{ Aably each R i s independently hal o, cyano,
Bty Bay Ry S@!‘.@ ordibisreshl qzweterm@@eapw&tsrowhhw-

- 14
e E“;T‘*%ﬁ%ﬂqf%%i%ﬁ%% Sy gnd each R s
ln(tﬂperﬁ(kmﬂydhagl; oyi®, hutwo, B Cagakkyl, CEIxGCz:Halﬂcmﬁwl ChCqalkoxy, C;-

PR ooy Srertbiiie-, G shisghe g €1
clb\émsﬁsmﬁﬁile r@bEYhaRROH/ B8 y3-, Ullfdé}lipﬁlgalmréxﬁylh al -thaloalkylsulfonyl—

Cl- C4hal oal K oal koxy or
arytpr e allbﬁéﬂﬂl@d( by o teriffeesy siftu@ui@ mdependepiy sedegtedifrom halo,

cyB{o i, TGP oML G 2 kst BF RoteRbILr Retorpary!

sublshinRe@bg oad tcyfoﬁﬂ sutstifiéniChinRbkaieytly s€iécted Gadhkly) cyano, nitro, C;-
RO2C- C1- CAal kyl - qr RO2C- Cl- C4al kyl - wherein R is

Csékyb:&?ar%pﬂloawl ar §1-Calkasrabagh B gioups mayépnm@ckwd preferably

in PRALE gy B ilsp iRl ooyl MILKHEC S, BYBEY (0 6
pr efle pabpreféeed mmhxﬁéalﬂéemwb—préﬁyleﬁhbkymw or tert-butyl-
a@@ﬁ@m&*t hyl - or RO2C-nethyl - wherein R is Cl-C4al kyl,
PUBEEYYl or benzyl wherein the phenyl moiety is
sub 3 C h .
S Ly e e A R T O
Csplkopmpog@l-Cshaloalkoxy. Examples of such preferred groups for R are chloro

fluoro, methyl, ethyl, triflucromethyl, methoxy or trifluoromethoxy.
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or benzyl, nost preferably RO is allyl. Preferably R10
is Cl-C4al kyl, C3-Co6cycl oal kyl ,
wexoueage| oal kyl - C1- Cl0al kyl, Cl1- C4hal oal kyl PCT/GB2008/003786
C2- C4al kenyl , C2-C4al kynyl, Cl1-C4al koxy- Cl1- C4al kyl,
Cl- C4al kyl t hi o- C1- C4al kyl , - G1- C4al koxy,
C2- C4al kenyl oxy, C2-C4al kynyl oxy, Cl-C4al kyl thi o,
N- C1- C4al kyl 25 am no, N, N-di - (Cl-C4al kyl)-am n6, aryl

bst h
e Tl S el BablYRCTy OBl e
Calkesy bt Gt Jeghdwamaﬁy thatdptes ®f Rich, prefatricd mmy fdsteR"t dre chloro,

same or different, éﬂ’ d - Cdal kyl .qr aryl -d - C4al kyl
ﬂ%‘érl’é"rth}’t ﬁéylaﬁtyﬂluorﬁ@ie redhaxyidit RUgmshasYe o

threg %?%gﬁidep&cfreﬁ ﬁﬁgecy%ﬁo %frt)e@fi@ﬂqalkyl Ci-

het er oary et eroaryl-d - _
Cihalenkiyh Gllf(éoaﬁkme)r, @f@dallmy@bonyk §u€shaloaﬂ<exb' @1 -Gnakgithio-,

LB o TRl L5550 B SR ons-

or'dlLCRalRikyRalbAA-same or different, heteroaryl oxy or

heteroary subst uted by one to three R14, which
may Mereyef eferbliecash It if fndeaepdently Wltws@nefnlgpy@t-ﬁnc@lkyl Cl'

ORI £ e b S RSSO, G0l
E@&Qﬂés&ﬁ‘%ﬁﬂﬂmﬁ@@@&ﬁ&r@ﬁiﬁm art 1ods1,| bmmcb Lmkdo,kﬂ/uomme:yano

to t Btgl&, @H@ 1{5 ?I‘l W«gr?lgﬁ ;{Qgﬁﬁf&ﬂuoromethylthlo.
Cl- @aaétlpyéferaw @acﬁuéf@frﬂ%ehdam hdlo lcsloe:p,mm@/ylc:1 Cshaloalkyl, C;-

tert-butyl, cl oproE , ethoxy rrethyl t hi g
Cigalkipist ori G1;C. %’N@’Wl karaplesofysh wbpr@f%d;grm fogR” are

o3 Y A, 50, Mt i R LBL A K55 i oo
or G&eﬁﬁmyﬂ isk@d- Cleﬂ&hylpC@KBJaﬂtyhlyl mzlﬁ}fcl-ﬂ4alkyl— or ROZC Ci-

Callvh Mo S G Ay B C Al Gty b CAByL Wherehn the

argr]ﬁugé? 15?\?9&1&@5@3? Bﬁétoocﬁre%q@h v@ﬁa{ A & (6 %&Soﬁflﬁ”erenﬁ more

, uoro, nitro, nethyl’, hy trifluoromethy
prefiachbisek his)Gs-C Riletngt, £hi Guatkaoi, ROéCfraethylH@p&ﬁ&@mmb@lyl- whereinR

. I nitr - CAal kyl CI- anIkI .Cl; l.kox

is G, pEP sk e st e Pl s bt e o

thite ® & R 1R¢Pma |b@ @lﬂ@samemrtdiﬂereﬁfeé‘mﬁ' mo&td?h‘ferablyR is allyl, propargyl
trifl uoronet et hox andtrlfluoromsthoxy 15 I'n

Or&ﬁiéz}’érm@'ﬂﬂ)ﬁ%fﬂltabi ShR™ isrdlight i on provides a conpound of
o TP G Gl R oo, .
C paloplieyh) €, af satkenpl) Ca-C;hkyayldCR8 ;a1Boxy-C;-Cialkyl, C;-Csalkylthio-Ci-
Caalkyl, Ci-Cjalkoxy, C,-Cjalkenyloxy, C,-Cyalkynyloxy, Ci-Caalkylthio, N-Cq-Csalkyl-
amino, N, N-di-(C;-Caalkyl)-amino, aryl or aryl substituted by one to three R™, which
may be the same or different, heteroaryl or heteroaryl substituted by one to three R'*,
which may be the same or different, aryl-C;-Cgalkyl or aryl-C;-Csalkyl wherein the aryl
moiety is substituted by one to three R'*, which may be the same or different, heteroaryl-
C1-Cjalkyl or heteroaryl-C;-Cgalkyl wherein the heteroaryl moiety is substituted by one
to three R', which may be the same or different, aryloxy or aryloxy substituted by one to
three R', which may be the same or different, heteroaryloxy or heteroaryloxy substituted
by one to three R'*, which may be the same or different, arylthio or arylthio substituted
by one to three R', which may be the same or different, heteroarylthio or heteroarylthio
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Cl1-d oal kyl, C2-Cloal kenyl, C2-d oal kynyl,

C3-d ocycl oal kyl, C3-d ocycl oal kyl - C1- C6al kyl -,
w@eoPbearBkoxy- C - Céal kyl -, Cl1-d ocyanoal kyl -, PCT/GB2008/003786

Cl1- d oal koxycar bonyl -C1 20 C6al kyl -,

N- C1- C3al kyl - am nocar bonyl - Cij C6al kyl -,

N, N-di - (C1- C3al kyl ) -am nocar bonyl - C1- Cé6al kyl -

aryI Cl - Céal kyl - or aryl - - C6al kyl - wher ei n t he

9( ugeﬁndly otéxg St% rﬁrgg%rﬁ&g: #1#:&1%% bé/tgF rgaemtt': Or all%fe?e%t or'RO; -car}bonyl-

oﬂé@ﬂ@ﬂ:&@hﬂl wﬁ&eﬁﬁallgwh.c4ﬂky1, het er ocycl yl - C1- C6al kyl -

wher e| n the heterpcyclyl npi etﬁ Is substituted by one

to tMosePreRRrablyRy cis irpairop¥l, f44EDREYSIPPOPYE @Ph@ﬁy, methylhio,

etﬁél'tﬁloq{rph%r%?fﬂh?@ thereof. The preferences for 25 Ri,
R6, R7, R8, R9, R10, R11, R12, R13 and R14

ar e Most wefiembiisRitie zw@pylemt%bu@ét out for the

corr hsti tuents of ound of fornula
(1). ﬁrfﬁeé% %@ﬁgn&%glde?e&de gFgc “¥HE- same as the
pr ef Brefngds R¥elk CQUE,alieN of 0E CGRAISARAOMBEGefbidE MeSNbE

of a corrpound of fornmula (1) except that R3 cannot be
1. WD 2009/ 063180 PCT/ GB2008/ 003786 -12 In

o7 ST PO TRk HRE RIVAR 55 S PN o

CR&aﬂRﬁ(yaEﬂarﬁiﬂeaoﬁsmh polefeirad grolips are chtmqncﬂm)do ofitrd,anetiyiaethyl,

Eg 2) gr %éime a - CI oal kyl, C2-Cl0al kenyl
R 3y ocycl oal kyl, C3- Clocycl oal kyl - C1-
5 CGmlefeydbi ea@ia ﬂ%&%ﬂ@tt% ko, C1-Caalkyl, C1-Cghaloalkyl, Ci-
d-d oc:éan%al -, C1-Gi oal koxycar bonyll 4 1-y C6al k 4y oalleyl, G

Crlloxyes b Hophalagherse ﬁpqgrgmi,qs.o@;u feyied groups are chloro, fluoro,

mJt}JO l\%gt@’l( %ng‘%ﬁégﬁea %@5%“‘&“0@%% ¥ the ar yl

m)l elih\onk smbodisient tlie&dverbiﬁn@iﬁ@wﬂ@ | waﬁ;ﬁmﬁa of fdtilla (3R be
the same or different, or heterocyclyl-Cl-C6al kyl -

het er ocycl yl - C1- C6al kyl - erein the heterocyclyl

noi ety i s substi RUt ednby e Rb three 10 R7, which may
be the sane or difbﬁ ; amd RS is R9c&y

R10- car bonyl oxy i ,sﬂoyl oXy- or

R12- sul f onyl oxy-kzor N sai % N-oxide thereof. The
preferencesfor Rl, R2, ! R6, R, R8, R9, R10, RI11,

R12, R13,and R14 are the sanme as t he preferences sef
whinein®Ro Ry, ﬁ% anéé% 8% podrdingg fan arompayad o§ fasmula Gbmsb&nu
10&1051%%? efléea!ru%een tst'ez S e}ogﬁ(gﬁﬁf or %t“ﬁg&cor 12?9 (§f %ICIO%W Cr-

Cealkybt Ct- @ﬁiiaﬂsmwclacﬂdkmf) L(D]dijl@(fyaﬂdialkjdr 'ﬁil-@mélkbxﬁmm‘yl Cl-

C be hydro references for. R5
Cfidh R GG R B e B i A g IS )-amminocarbonyl-
C1COLISIP AN A S driabAlt SC kA FRER
1( % exgﬂg’g,} t hsaltkgRS r(%gﬁ not %e )ﬁ gr ox{?lu[H ﬁgggg? ﬁg&‘i shbstituted
byembé@lthn@mlf\ » rhach may rbb ﬁMamemrlddﬂ&em ooigseronytlpl:-C;-Cgalkyl- or
he erocm’cJ y?—Cg —®6alkq—| wherein t I\Leﬁletéro%yclyl moiety is substituted by one to three
R7, which may be the same or different; or a salt or N-oxide thereof. The preferences for

R, R% R, RS, R RV, RE, RY, R, R, R'?, R and R™ are the same as the preferences

set out for the corresponding substituents of a compound of formula (I). The preferences
for R? are the same as the preferences set out for the corresponding substituents of a

compound of formula (T) except that R® cannot be hydrogen.
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R2 NN~1 O R3 20 wherein R, R2 and R4 are as

defined for a conpound of forrmula (1) and R3 is
w@reogioerBkyl , C2- ClO0al kenyl, C2-Gi oal kynyl , PCT/GB2008/003786

C3- G ocycl oal kyl , C3- G ocycl oal kyl - C1- C6al kyl -,

G - G oal koxy- G - Ceal kyl -, CLqgiocyanoal kyl -, Cl-Cl

oal koxycar bonyl - C1- C6al kyl -,

N- Cl1- C3al kyl - am nocar bonyl - C1- C6al kyl -

ar y1 o PR ! R TR B o ErSBabH o

noiety is substltuted 25 bg® one to three R7, which may
be the sane or dl%f erent, or hgierocyclyl-Cl-Céal kyl -
or heterocyclyl erein the heterocyclyl
moi ety is substituted by|oneite three WS)2009/ 063180
PCT/ GB2008/ 003786Rr? ; v‘\ﬁw ch may be the sane or
different; or a salt or N-&xife thereof. The
preferences for R, Rz , R6, R7, R8 and R13 are

wh&einRITR? agd RMaref @Eﬁﬁ&ﬁﬁ)@% c§§fpoﬁﬁﬁ of fé!i‘mﬁﬁ?I) and R is
cor r‘ekygondl ng substituents of ound formul a

C¢ Qoa Eofeetlsereh(esCroakyrd, @s—élwcnre oa&ahéisﬁwméoalkyl-cl-
t
CR A A st G o R OREET L e MRS Cb ot -
Claticslhy ?Jaogegamﬁmrﬁlaﬁmmwmfv@myegawl—(rﬁvegauagrl)immocarbonyl-
s orm ein i.0 e.suyc roup .are
Ckfg??g@dn&gyldf bofinar 2y Cunhrea 6T In whereinghe 2yl anqual df pubggituted
b}d&{e' i3] Qﬁe& R_f" vhiclt ﬁﬂp%%@ﬁie md & dHERAL, bt het@fb%iﬁ'klﬁ(?b gﬁalgyl- or

;> or a salt or N-oxide thereof
hqt@owchrlr 13(ysalkcyl wherginThehgtericpelphmetety isrsubttitutR® by andto three

R a as r.ef C set oot or t he
R %Jrh?(‘rehs p%’ﬁgl t;hg "grg St ﬁ%éﬁ}t mgﬁﬁls grﬁﬂ%’ u’ﬁg 8¥IﬁﬁY 5 TR
sﬂ(ylo)xy— B’f%lfzesu&bhydoﬂl-ﬁot sfdrllﬁéﬂNJonIe th&tbly The ptb‘fédrencefs for R}, R%L, RY,
0 roup are conpounds o
R} i‘? ’r@r i 1¥<‘ °rﬁ%é¥ ei %Anmn l%argeéh@ Qame athe ggeferaechs elgout dor the
3
R} S B8 b e

sa@@- a@lﬂm:grcfemlcma 6]1t ﬁﬁﬂielopk‘responding subst1tuents ofa compound of

fo%ﬁlg(ﬁ}%{g% é@gﬁb Sﬂmot %f hz%rgggw e pr&gl%lncég for R® are the same as the .
prifefehuéait kul foilk B@ﬁé&ﬂ%ﬁﬂﬁﬁk sﬁ%sﬁt% o compound of formula (I)

NN- di C3a am nocar bonyl - d - Céal Kyl -
examnth&g ?Pﬁy eX¥ryl -G - CBal kyl - wherein the aryl

noi three R7 i
e thiénbeeitilahthl BXoARG BAsH: EPombeudPrR f
het er ocycl yl - C1- C6al kyl - erein the 20 heterocyclyl
nmoi ety is substigUutedyby one kb three R7, which may be
the same or differept;™> 6 is C-C6alkyl; or a
salt or N-oxide t;r;Eeoj, (D)

R

wherein R', R? and R* are as defined for a compound of formula (I) and R® is
C1-Coalkyl, Cy-Cypalkenyl, Co-Cipalkynyl, C3-Cyocycloalkyl, C3-Cyocycloalkyl-Cy-
Csalkyl-, C;-Cyalkoxy-Ci-Cealkyl-, Ci-Ciocyanoalkyl-, C-Coalkoxycarbonyl-Ci-
Cealkyl-, N-C;-Csalkyl-aminocarbonyl-C;-Csalkyl-, N, N-di-(C;-Csalkyl)-aminocarbonyl-
C1-Cealkyl-, aryl-C;-Csalkyl- or aryl-C,-Csalkyl- wherein the aryl moiety is substituted
by one to three R’, which may be the same or different, or heterocyclyl-C;-Cgalkyl- or
heterocyclyl-C;-Csalkyl- wherein the heterocyclyl moiety is substituted by one to three
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3 RN\ NCR (K)Y O ,R4 O The preferences for R, R2,
and R4 are the sane as the preferences set out for the
W@ opeesendi ng substituents of a conpound of fRETGB2008/003786

(1). The preferences for R3 are the 25 sane as the
preferences set out for the-¢8rrespondi ng substituents
of a conmpound of WD 2009/ 063180 PCT/ GB2008/ 003786 -14
formula (1) except that R3 cannot be hydrogen.

v@LB‘F ALY Blbsan ﬁé%nt% f ézlsw \%r tB&re@iEf ¢6.8Bleferences for

he conpounds I n
Ri IRzuRf Rft Bt RfcancRIp aeribis samie ashtbe pﬁefenenmtsemut fdistht e 1:

cq}ﬁagg%l Iéé) gl%\éégu%rslﬁégp r‘rﬁo i dsf fo lgr(ﬂujl“ﬁle ;Sre}erer\{gég E‘oer I@l are the

safnPasthé pféférbﬁdéd @étQﬁﬁ? E’d?)ﬂllé cd?fb%ﬁdﬂdm%ﬁﬁ)sﬁﬁeﬁt@ dr B@oﬁ‘@&@nd of
t he val ues |ste3 in Table 1. R5 21 :e" SO0

formpiaNI) axcepiCh®#R Comps e diyfroReConpound R R nunber

nunb L alﬁ)u%%%e'dlafeso%gnwé &%&1 %Clﬁ' 9102 . t1 n&&e such

g@hﬁhﬁ%mpbuﬁ@ﬁoﬁonﬁﬁl%ﬁ(wl@rﬁn RCHRY, 2ind Rﬂafe as(&iﬁnew
005 H )2 2)2CH3 1.018 %(EB
cofBORd At RO codjSelyions Pl oy gl

CH2CH3 1.007 H - wCH3 - O( CO) SC CH( CH3) 2
H2CH3  1.008 H - ji > CH2CH3 - OH

NH )

The preferences for R', R?, and R* are the same as the preferences set out for the
corresponding substituents of a compound of formula (I). Preferably R'® is methyl or
ethyl, most preferably methyl.

Another group are compounds of formula (K) wherein R', R?, and R* are as
defined for a compound of formula (I); R? is C;-Cyealkyl, Cy-Cyoalkenyl, C,-Cipalkynyl,
C3-Cyocycloalkyl, Cs-Cyocycloalkyl-C;-Cgalkyl-, C;-Coalkoxy-C;-Cealkyl-, Ci-
Ciocyanoalkyl-, C,-Cjpalkoxycarbonyl-Cy-Cealkyl-, N-C;-Csalkyl-aminocarbonyl-C;-
Cealkyl-, N,N-di-(C;-Csalkyl)-aminocarbonyl-C;-Csalkyl-, aryl-C;-Csalkyl- or aryl-C;-
Csalkyl- wherein the aryl moiety is substituted by one to three R, Which may be the
same or different, or heterocyclyl-C;-Cealkyl- or heterocyclyl-C;-Cgalkyl- wherein the
heterocyclyl moiety is substituted by one to three R”, which may be the same or different;
and R'® is C;-Cgalkyl; or a salt or N-oxide thereof.

e

|
‘S\/
O

(K)

The preferences for R}, R?, and R* are the same as the preferences set out for the
corresponding substituents of a compound of formula (I). The preferences for R? are the

same as the preferences set out for the corresponding substituents of a compound of



H3)3 1.022 -CH2CH3 -OCOCH3 1.009 H -Q(CO O 1.023
-CH2CH3 -OCOCH2 CH2CH3 CH3 1.010 H -Q(CO) SC 1. 024

WO 83906380 OCOCH( H2CH3 CH3) 2 1. 011 - CH3 - OH 1rOREB2008/003786
-CH2CH3 -OCO(CH 1.012 -CH3 -0OCOCH3 2)2CH3 1.013 -CH3
-OCOCH2 1.026 -CH2CH3 - OCOCH{4CH3 CH3)CH2 1.014 -CH3
f CH3) 2-- OCOCH( CH3 1.027 -CH2CH3 -OCOCH2 CH(CH3)2 WO
2009/ 063180 PCT/ GB2008/ 003786 - 15 Conpound R R

TR S L

prefofaBly @eth3051 - CH2CH=C - OH CH2CH3 H2 1. 030 - CH2CH3
-Q(CO) SC 1.052 - CH2CH=C - OCOCH3 H2CH3 H2 1. 031
- CH2CHF2 - OH 1. 053 - CH2CH=C - OCOCH2 1. 032 - CH2CHF2
- CCOTEodiditls il T0AG 1 GRGAy 1SRRI e our R REHEC
- OOOCH( H2 CH3) 2  1.034 - CH2CHF2 . 055

5 iIvEMPEH=C - OCO(CH CH3)2 H2 2)2CH3 1.035 CH2CHF2

- OCO(CH 1. 056 - CH2CH=C - OCOCH(  2) 2CH3 H2 CH3) CH2
1. 036 - CH2CHF2 - OCOCH( CH3 CH3) CH2 1. 057 - CH2CH=C

TafROOCH2 CH3 H2 CH(CH3)2 1.037 - CH2CHF2 - OCOCH2 1. 058

i G S e S T B o2 R o i

2,5-bis-(trifluoromethyl)-phenyl, and R? and R’ have the values listed in Table 1.

R5
1 4
R IN\ R
|
R N N7\
l, O

10

Compound | R’ R’ Compound | R’ R’
number number
1.001 H -OH 1.015 -CH; -OCO(CH
1.002 H -OCOCH; 2)2CH;
1.003 H -OCOCH; 1.016 -CH; -OCOCH(
CH; CH;)CH,
1.004 H -OCOCH( CHs
CH;), 1.017 -CH3 -OCOCH;
1.005 H -OCO(CH CH(CHs;),
2)2CHjs 1.018 -CH; -OCOC(C
1.006 H -OCOCH( Hi)s
CH3)CH: 1.019 -CH; -O(CO)O
CH; CH,CH3;
1.007 H -OCOCH, 1.020 -CH; -O(CO)SC
CH(CHs3), H,CHj
1.008 H -OCOC(C 1.021 -CH,CH; -OH
Hi), 1.022 -CH,CH; -OCOCH;
1.009 H -O(CO)O 1.023 -CH,CH; -OCOCH;
CH,CH; CH;
1.010 H -O(CO)SC 1.024 -CH,CH3; -OCOCH(
H,CH, CH3),
1.011 -CH; -OH 1.025 -CH,CH; -OCO(CH
1.012 -CH; -OCOCH; 2),CH3
1.013 -CH; -OCOCH, 1.026 -CH,CH; ~-OCOCH(
CH; CH;3)CH,
1.014 -CH; -OCOCH( CH,
CH3)2 1 027 "CHZCHB 'OCOCHZ
CH(CHa),




1.039 - CH2CHF2 - O(CO) O 1. 060 - CH2CH=C - O( CO) SC CH2CH3
H2 H2CH3 1.040 - CH2CHF2 - O(CO) SC 1. 061 - CH2C NCH - OH

-CH2C =CH -OCOCH2 1.042 -CH2CF3 -0OCOCH3 CH3 1, 043
- CH2CF3 - OCOCH2 1. 064 -CH2CH15QCOCH( CH3 CH3)2 1.044

- CH2CF3 - OCOCH( 1. 065 - CH2CH - OC(

CH CH3) 2 2)2CH3

WOR200p186318062 - CH2C aCH - OCOCH3 1. 041 - CH2CF3 - BE1/GBR®8/003786

1.045 -CH2CF3 -OCQO(CH 1. 066 - - CH2C NCH - G’J@H( 2)2CH3

046 —CH2ZGES—0CCG C
m% CH3 CH( )2 1.%'27 - - 1. OE;‘gis
= I'\\II(:I ooy, C QI_II CLR2\ 2 . |_|3) 7 48 GILF‘EO m’:{g
o - CHZERRERs o ﬁcﬁé )3 ol 1. 049 oF3 | [U(CO)SC
-(IFD) 01070 - CH2( - O(QO) SC_CH2CH3 HICH3_Tahl e HaCHs
2029 abl e [2Ci6Hsdes| RCOAPdunds 1d¥31f or mul| aCHe§H=phér@H
Rl and RA are both WyHsdden,| R4 |is WO 2009/H63180
P@0 GB200830HQ)EMm6 |--0RCO)SC 1.052 -CH,CH=C | -OCOCH;
3- br ono- 2- chl or o- 6-inL(§H3o- pHenyl|, and R3 ang R5 have
1.0%1 val ugsds, inolpble 1. Tahiss 3: Tah{e,8H=C | -OCOCH,
pogVides /@@@mund@@cﬁgr mula (1), whergRl and Rgg,
potn
Pb%r ormo- 2-t P J6r 0 CE@?H pHeny!l ,1 Und R34 qulHﬁthav _C%(igCH(
mlu o |1t 1 hla 4 5 Takl 6‘4
Bpgbl des 7§%g¥%ur1 C%QJC ormul a ]lt(qu)s wher, QEEtFCﬁng QZ)OCO(CH
| are hot h thydrogen 1% »CH;
b0%h! or o-|3CH&H U -6 , and-R® and ﬂbscﬁa‘;g*phq, p -OCOCH(
val ues lijsted in Tab)#&Hs Table|5: Table 5Xprovi des | tHs)CH,
k@¥poundq -Gl |aQCQCHMer e (Rl _and R2 |are both | CH;
hydrogen, R4 is 10 QH9LHgr q- 4- f| [1U70- phenyCH,EHeCR3 -OCOCH;
and R5 hgve the valjueg;listed in Table 1. |Hable 6: | CH(CH;),
iledl e 6 preowy,desr, /¥ ouoednds off ifexsnul a (LeH,ohece | Kbcoc(c
and R2 arje both hydr@g@fm)fﬂ s ‘ H, Hs)s
1.038 -CH,CHF, |-OCOC(C 1.059 -CH,CH=C | -O(CO)O
Hs); H, CH,CHj5
1.039 -CH,CHF, |-0(C0)O 1.060 -CH,CH=C | -O(CO)SC
CH,CH; H, H,CH;
1.040 -CH,CHF, |{-O(CO)SC 1.061 -CH,C=CH | -OH
H,CH; 1.062 -CH,C=CH | -OCOCH;
1.041 -CH,CF3 -OH 1.063 -CH,C=CH | -OCOCH;
1.042 -CH,CF; ~-OCOCH; CH;
1.043 -CH,CF; -OCOCH, 1.064 -CH,C=CH | -OCOCH(
CHj; CHj3),
1.044 -CH,CF3 ~-OCOCH( 1.065 -CH,C="H | -OCO(CH
CHs), 2)2CH3
1.045 -CH,CF; -OCO(CH 1.066 -CH,C=CH | -OCOCH(
2)2CHj3 CH3)CH,
1.046 -CH,CF3 ~-OCOCH( CH;
CH;)CH; 1.067 -CH,C=CH | -OCOCH;,
CH; CH(CHz;),
1.047 -CH,CF3 -OCOCH; 1.068 -CH,C=CH | -OCOC(C
CH(CH,), Hs)s
1.048 -CH,CF; -0OCOC(C 1.069 -CH,C=CH | -O(CO)O
I'13)3 CHzCH3
1.049 -CH,CF; -0(CO)0O 1.070 -CH,C=CH | -O(CO)SC
CHzCH3 H?.CH3
Table 2:

Table 2 provides 70 compounds of formula (I), where R' and R? are both hydrogen, R* is
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2-chl oro-5-fl uoro-phenyl, and R3 and R5 have the
values listed in Table 1. Table 7: 15 Table 7 provides
wQa @ogoepsunds of formula (1), where Rl and R2 BCEGBRG0R/003786
hydrogen, R4 is, 2-chloro-phenyl, and R3 and R5 have
the values listed in Table 1ieTable 8: Table 8
provi des 70 conpounds of fornmula (I), where RL and R2
are both hydrogen R4 is,

r St pf ] uoranet h henyi
531800 2 o SRR BARSRDY e B P 1.
Talest des 70 conpounds of forrmula (1), where Rl and R2
are both_hydrogen,

Tahlg A pgeddes. %Orqomnwflém&' ﬁséynuls@nyhere%oﬁnﬂﬁzﬁ@bm hryguagen, R is
45REmy: ~tﬁﬁﬁ%llo S'hgnﬁa . mﬂﬂ_ﬁlﬁv@t al&?sq ﬁ Tapls 1.

provi des 7/ ere
Tahlledbot h hydrogen, R4 25 is

T TS5 i S P e,

2 RERYS-9FSdififloreqsHRAYN dad Rﬁ aﬁcPRﬁHA@ thé ¥alubdB$ed RlTAN1 R2
are both hydrogen, R4
or o- 2- trlfluoronethyl phenyl and R3 and R5 have

TE RS S B ey

Zahbrdm{ﬂuol’g/-ﬁh@%mndm and R’ have the values listed in Table 1.
_éﬂggboro 2-trifluoronethyl-phenyl, and R3 and R5 have
alues listed in Table 1. Table 13: Table 13

| 1
T{gdrlgﬁE@&ﬁde%smﬁbgg{gﬁw&soﬁﬁnﬁﬂﬁgpogg%g%% F:;ngj_/ GBzgo%ot?'ﬁgd%en R*is

2-chiprq-§-fmog-pheiyl,ind amdd?od@vgﬂ@wlqes Sistgd RB Tabld 1R5
Thaye. the values listed in Table 1. Table 14: Table 14
des 70 conpounds of fornmula (I), where RL and R2

Table7 bmvhﬂdswmo@gﬁfound%of fofinula (I), where R1 and R? are both hydrogen, R* is.
2, 4-di chl phenyl, and R3 and R5 have the

Yar0
2-gtipissaiarnEan R ande Raba e dainss hted s Tatinic 15
T41O%i des 70 conpounds of fornmula (1), where Rl and R2
—are both hydrogen, R4 is
T®1s8 omyme@ ﬂ@-czmmtlimts»(gf fpmeudy (1), whete R3 and R R batkdydiogen, R* is

| ue sted j.n sTahl e 16: Table 16 provjdes
2 B0l T SO SR AR S b ithehplnerdiigRan gblR 1
Tdn€l9-ogen, R4 10 is 2, 3-dichl oro-phenyl, and R3 and R5
have t he val ues Iisted in Table 1. Table 17: Table 17
Tfﬂnlfb% pa@sde?GO@@nw@umssofdﬁnm@a (D where R’ amﬁ&zarmothmdnagen R*is

2 S LSO T ), .7 I AR e
Tdﬂelo.
Table 10 provides 70 compounds of formula (I), where R! and R* are both hydrogen, R*
is 2-chloro-6-trifluoromethyl-phenyl, and R? and R® have the values listed in Table 1.
Table 11:
Table 11 provides 70 compounds of formula (I), where R! and R? are both hydrogen, R*
is 4-chloro-2-trifluoromethyl-phenyl, and R? and R® have the values listed in Table 1.
Table 12:
Table 12 provides 70 compounds of formula (I), where R' and R? are both flydrogen, R*
is 5-chloro-2-trifluoromethyl-phenyl, and R and R have the values listed in Table 1.
Table 13:
Table 13 provides 70 compounds of formula (I), where R and R are both hydrogen, R*
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15 Tabl e 18 provides 70 conmpounds of formula (1),
where R1 and R2 are both hydrogen, R4 is

WQ@2®9863380 or o- phenyl, and R3 and R5 have the vRCTI6E82008/003786

listed in Table 1. Table 19: Table 19 provides 70
conmpounds of fornula (1), wharre RL and R2 are both
hydrogen, R4, is 2,6-dichloro-phenyl, and R3 and R5
have the values listed in Table 1. 20 Table 20: Table

is%BQﬁ&Y ﬂﬁ&aﬁ%}e}ﬂ“&&ﬁ%gf RS Mednd Ldined LB

are
Table-1dt chI oro 4 trifluoromethoxy-phenyl, and R3 and R5

th |ist i Tabl Tabl 1: 25 Tabl
RS ot Hisomues Em‘égapﬁ?&ﬁnmhsre(ﬁ*)an%ﬁ%re th hygpeen, R*
15@4%’1&11&9153ﬂﬁ1&9f M, arddR’ Rl R5 aﬁ/e th? values hsted m c?bfi%l

6- di chl or o- 4- trlf uoroneth pheny
_Bb&é;lhe val ues listed in Table 1. Table 22. Table 22

TR0 B A SRRl S ohBLE wbrgin T bfdnosen. v

iseB)6l dRhlaab P -MEthbay.-ehiélie, andlRfemdIR Haod thevahak lBtel-in 3Qble 1.
Talbl e 23: Table 23 provides 70 conpounds of formla

ere Rl and R2 are both hydrogen, R4 is

B s S R B s,

is-213-dichidsb-pheayl, iR ’eandR ave itbeml# listdpin Dable lof

f.ﬁrgzla (1), where R1L and R2 are both hydrogen, R4 is
= -phenyl, and R3 and R5 have the values listed in

Tdsblie piovﬁe’%bﬂOQ:oﬁﬁ)ouﬁdsTﬁt%ﬁmﬁﬁ (B Wi eE anfl lﬁmﬁ&ﬂﬁd&fgen R*

formula (1), where and are both hydrogen,
is 2. 4rétchinrg-pheny; and R re@lﬁr& Hr@xy thereabiyds, hs‘@ddn Rablerid R5
Thavggt he values listed in Table 1. Table 26: Table 26
‘m“r‘des 70 conpounds of formula (1), where Rl and R2
Tabrle 1B prdvidesFi0agampouis ofiforrdyla (B; whére ' @nd R3hesydth hyatbgen, R*

e RS

Tykene: Rl and R2 are both hydrogen, R4 is
2-trifluoronet hoxy-phenyl, and R3 and R5 have the
Tade 48 praviidas g cnmpﬁamse)f]fonﬁldb I(Ié Where Rilahd R2@robathihgdmgen, R*

s RERR a2 G iR afe Y Sk

TaiﬂelZRS have the values listed in Table 1 Tabl e 29:
“Table 29 provides 70 conpounds of for 9 wher e
Tahle 20, grawides,78 ceBpPRupdsRfdepaila (D, whereR are both hydrogen, R*

is 2,6-dichloro-4-trifluoromethoxy-phenyl, and R and R® have the values listed in Table
1.

Table 21:

Table 21 provides 70 compounds of formula (I), where R! and R? are both hydrogen, R*

is 2,6-dichloro-4-trifluoromethyl-phenyl, and R* and R® have the values listed in Table 1.
Table 22;

Table 22 provides 70 compounds of formula (I), where R' and R? are both hydrogen, R*

is 2,6-diethyl-4-methyl-phenyl, and R® and R® have the values listed in Table 1.

Table 23;

Table 23 provides 70 compounds of formula (I), where R! and R? are both hydrogen, R*

is 2,3-dimethoxy-phenyl, and R and R® have the values listed in Table 1.
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Is 2,4,6-trinmethyl-phenyl, and R3 and R5 have the
values listed in Table 1. 20 The conpounds of the

W0 pooeq6ilen may be made by a variety of net hodspCT/6B2008/003786

exanpl e, by the nethods described in Schenmes 1 to 10.

Schene 1 4 4 R~ MSA3 R ~ hall®genating R O agent

sl XI~-OMt OX (E) (F) (@ 25 1) Conpounds of

formula (F) wherein R4 is as defined for a conmpound of
Lol a (1) can be prepared by reaction of a benzyl
“haltde of fornula (E) wherein R4 is as defined for a
Tabderpd pravidss 7D eompbends|of fanmilX(T),swime Réand RS artbogls hydrogen, R

lsgdPa‘}’ Pgényifs"’ngt@\ﬁﬁgt@ I%X%g}?é’ait“es pgqléﬁg&i d it (E) is

Tabldenzyl brom de (| .e. where X is br om ne) t he
“reaction can conveniently be carried 9 ip a 30

Tablg 2hprovides (70 sampowsndstef étsrnvxé? @), wlspe ROmad R aterbotihbydrogen, R*
' SRR OES  do DR BrBBA Ay Sl Wl pavte
Tdbde D m cr ovvave heat i ng Sl m | ar methods have been

58] 25 5w Wit U e Rogen,
is Q%&U&blﬁfleﬁ%a&ﬂd&l@ £Hdae® 1‘%\@9 tl@vquls@d faLhRAs known

to the person sk int art. Aroute to cértain
Tabé 2%l hal i des |s for exanpl e, descrlbed in Scheme 6

B i GBS Y el B,
is Datifigeomeshoxly- mnﬂhmmh@d Iez%uﬁhvl@eth@fzeﬁ@@srmbdqn TabRAL.i Ng

compound of fornul'a (F) as defined in 1) with a
Tﬁ%@%enati ng agent, such as phosphorus pentachloride,

T8 i@gﬁlv ds 70 cBmpiidad BE ?orﬁﬁllaﬁgp twhelc‘éjﬁh ax?cht Qtlelﬁ%giaﬁrcklogen, R*

optio using mcrowave heme

is 2- tﬁzﬂuaommaa@hmyl anddSend R Hvie ﬂm \I‘dhﬂes)lﬁs‘fedﬁh Dabié 1. (H)
ThP2dV O RBLG  RIO base OO RIOCOCI or OH RL COOR 16

Table 29 provides 70 compounds of formula (I), where R' and R? are both hydro gen, R?
is 2,4,6-trimethyl-phenyl, and R? and R’ have the values listed in Table 1.

The compounds of the invention may be made by a variety of methods, for

example, by the methods described in Schemes 1 to 10.

Scheme 1
4 4
R M.SO R halogenating R
\ Zms O~ agent o
X o = ://S\x
o) M o)

(B) (F) ' (G)

1) Compounds of formula (F) wherein R? is as defined for a compound of
formula (I) can be prepared by reaction of a benzyl halide of formula (E) wherein R* is as
defined for a compound of formula (I) and X is halogen, such as bromine, with a metal
sulfite, such as sodium sulfite, as shown in Scheme 1. For example, if (E) is a benzyl
bromide (i.e. where X is bromine) the reaction can conveniently be carried out in a

suitable solvent, such as water, optionally in the presence of a suitable co-solvent, such as
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R NRA (RCO20R N~ R4 base fl NEI EI / SAO 2
,,OR N~-NRB R NNRNN4 RR {L) RO13 O0=S

W@ D)09Peds® 3) Conpounds of formula (J) wher ei PCRGB2(R/003786
and R4 are as defined for a 15 conmpound of fornula (1)
and R16 is Cl-C6al kyl can belprepared by reaction of
an am no- pyrazine ester of fornmula (H wherein R and
R2 are as defined for a conpound of formula (1) and

ac%g C§)tl ftﬁ?@%ﬁ% mi Sy\t’v aﬁﬁgﬁ& %ﬁéﬂ%@g?&%ﬁ%ﬁ%&&ma, for
exariphy thymthetﬁeG)?oﬂr@umcauMsmﬁySD) t30RrvaL Gompoundhef Brifula (E)
is chlar ne &2 reactl on.c qnve i ent Ig/ be carr

ar td th 594 in
6&‘?“1{11’?”{1 OL CFt eamsgg owp t0 the person skilled in the
art. TA ﬁﬁlh%’ﬂo%ﬁﬁ B%hzﬁﬂa &’ésﬁ@ fot éka%p%“de@&ib%d%?hé’lféﬂﬁe 6 BEIel.

as acetonitrile or dichloromethane, optionally using

m crdvieerapdrads of fprm@br(eo wigzeinR fls)asmlﬁlﬁane@ )t sagognpound of

o RTTD R oY 1 halih, Sgh s ot R b BB V38R 8 squgound
ofﬁmﬁ@mp&/ &@ﬁ@@ﬁl 1)-in@;1 Ahalopenadup dserdf suth asphcsphdus

wher ei n : and R4 are as defined for a
pegiaThionide, %ﬁloneﬂw suiplle satyenis sushescaluema PRGN Hsing
m a conpound of fornula (J) as defined in
mgg&jp%;erqfe%{é{l?on with a conpound of fornmula R3LG wherein
R3 is as defined for a conpound of fornmula (1) other
han ydrogen and LG is a |leaving group 5 such as a
, for exanple brom de or iodide, or tosylate,
Iath or chifd ate, with g* base, such as gt
s

. ﬁOOR
opyI et hyl am ne, '/l n a syifgable sol ve
as ac top ltrile, opt |onaléﬁy0u5| ng mcrowave he t|
5R RUndsHpf for nul a>( i.e. a conpoundR

formula (1) wherein R3 is s defined for a corrpourbi—s

of fornull) (1) other than(bydrogen and R5 is hqu)oxy M~
can be 10 prepared by treating a conpound of fornul

(K) as defined in 4) with a base, such as |ithium

hexaneg, éiayl di si | azi de, sodi um hexanet hyl di sil azi de or R°LG,
pot ass! um carbonate, in a suitable solvent, such as base

tetr of uran or Nl\l-dlmathylfQ; m de, optlonally

1USI n

Cr oW \RIOC@Gfor N npoun of fo COOR"™

R e-Ng g%thﬁCsz@r '\&) d'% RIS as “15%

defli ne cefpotnd of rrul a ( %OOHGH_EE 7 ,R3
R;i aﬁ\d 5 is -0- O(&2 pr epar byN '}‘
reactionjof ©Ga conpound of for mul gl By as defined |nO%ﬁ
wi t HLan Bcid chloride of forbul & RIOCOCL or an(fici d g
anhydride of fornula (RLOCO) 20 wherein R1O is as
defined for a conpound of fonnula (), optlonally in

t he %r)@mnrmmd@bf bnhaheﬂ) wharbindR', Rfyind BY' aee asrdefined for a
coél&%l nﬁ{)P Y %n@gg/n& lg'h FSO(Fb ﬂ()‘/)lnal lbe plrer;])arae l#;egctﬂo% of an amino-
pyrazine ester of formula (H) wherein R' and R? are as defined for a compound of
formula (I) and R'¢ is C1-Csalkyl with an acid derivative of formula (G) as defined in 2)
as shown in Scheme 2. For example, if (G) is a sulfonyl chloride (i.e. where Xis
chlorine) the reaction can conveniently be carried out in the presence of a base, such as
triethylamine or pyridine, in a suitable solvent, such as acetonitrile or dichloromethane,
optionally using microwave heating. Compounds of formula (H) are commercially

available or can be made by methods known to the person skilled in the art.
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20 nmet hane or acetonitrile, optionally using mcrowave
heating. WD 2009/ 063180 PCT/ GB2008/ 003786 -21- Schene
WB2RY06318800R16 OH base RL N\ R4 i R2 N NH 2 PQ/GB2008/003786
~SSRA RNHO (J) 0 (A RLO000I or (R1OC0)20 R1 0 O

:xx~; (M 7) Conpounds of fopoula (A), i.e. a
conpound of formula (1) wherein R3 is hydrogen and R5
i's hydroxy, can be prepared by treating a corrpound of

| LR e Rl A v bt S R R i S for

cdiimlﬁ:h.hablf ﬁﬁnmlﬂa (IPEI&BK}GUQC?@'GQRW belpielﬁiré‘diﬁblﬂbﬂ @mpound of
sol vent, such_as_tetrahydrofuran or

fopmrket(hyAsrdsERading® byas@qt@ﬁavlrlya a%mh@l% T — RrbGhgein R’ is
as‘%%ﬁ.ﬁg@m addd ﬁ f g)(])'l;‘l’l a](god‘fﬁgll’nﬂgt?hﬁro %EG&% }l%aéflenr% group

. a conpo wherel n
sughds Rbaldg, f@ﬂ?é}nﬁllﬁ(bromate dreodldapanezyldly, mesyiié antrifthteawith a

bR A NSO B hmbies et r bl iveb st Araiontute.
opﬂfonﬁlwmjhanﬁ&@mg@ﬂ?;rel n R0 is as defined for a

compound of formula optionally in the ?resence

of a)dayepounde pf i v 2 copwowidipf fprmplag Dswhareip| R is as

ok 2‘&;%%&Pﬁfﬁ%&%@%@%ﬁwﬁ%@%ﬁ&ﬁ%% can be

prefited By treatingda R}Iﬁbdﬂhdlﬁﬁbmﬁiﬁ E&Qs@efingd 1A 4) witlRabisessuch as

~ + N R2 N NO JNNSOR NNI1 1 H
Ht@upl\géxeﬁ%thylgsilazicﬁ? sod?um hexamethyﬁ%sﬂamde or potassium carbonate, in a

suitable solvent, such as tetrahydrofuran or N, N-dimethylformamide, optionally using
microwave heating.

6) Compounds of formula (L), i.e. a compound of formula (I) wherein R? is as
defined for a compound of formula () other than hydrogen and R is ~0-CO-R", can be
prepared by reaction of a compound of formula (D) as defined in 5) with an acid chloride
of formula R'°COC! or an acid anhydride of formula (R'°CO),0 wherein R' is as
defined for a compound of formula (I), optionally in the presence of a base, such as
pyridine or 4-dimethylaminopyridine, optionally in a suitable solvent, such as dichloro-

methane or acetonitrile, optionally using microwave heating.



10

R (M (L) (N) base O'Rs CHR N\ Ra ROLG ::x; N3

O3 R (PP R(D 9) Conpounds of formula (L) as
wa@ledovexdsi n 6), and conpounds of fornula (N BCTGBR@B03786

R, R, R4 and R10 are as defined for a conpound of

formula (1) and R3 is as defjjned for a conpound of

formula (I) other than hydrogen, can be prepared from

a conpound of formula (M as defined in 8) by

SEE, _i,'on with a conpound of fornmula R3LG as defined
—r'n&%‘—i n the presence of a base, such as

N, N-diy_igsopr pylct%a lsami ne, in a suitable soDWent,
such as “ace Fil'e or NN\pghenet hyl gQr mgm dg, ¢
optional Iy using 10 ni crowave heati n(gélf\s\ owy i n
Schener4- e ure of the conpound_ ot fopmul g=CR3LG

and the choi f e can det er mi nB>T haNT at N©
compounds of %#Mbgs(u and conpounds of fb‘rrrg:{a

(N). 10j¥Conpofinds of formula (D) as defAned in 5) can

be prepared by treating a conpound of formjla, as
defined in 6) with a base, such as sodi um h d?& é%gf)r
2

15 potassiumtrinethylsilanolate, in a suit bﬁe

sol vent, such as tetrahydrofuran or aqueous  nethanol .
11) Conmpounds of fornula (P), i.e. a conpou d of
formula (I) wherein R3 is as defined for conpound
of formula (1) other than hydrogen and RSCi's OO R9,
can be prepared froma conmpound of gRbrnmja &*
defined in 5) by reaction with a conpouyd 2 ol
formula ROLG wherein RO is as defined, far congeéhd
of formula (1) and LGis a |eaving BroupNsucH ay)
hal i de, for exanple brom de or iodide, or_ tosylate,
mesyl ate or WD 2009/ 063180 PCT/ GB2008/ 003¥86 - 23

tri { b mpdhds BE (RRREA000 Os BB oPHERARIPIRASH T,

carbonate,  1n a sult sol vent’, suc
hydrogedi awg (Ryis hpdromysicde be prepartdryittaatihg a camipens 6f Biula (7) as
aete@iP3) With N bRse, Rk s i hexmelhgldialazide, sodium hexamethyl-
disilazide or potassium carbonate, in a suitable solvent, such as tetrahydrofuran or N,N-
dimethylformamide, optionally using microwave heating, as shown in Scheme 3.

8) Compounds of formula (M), i.e. a compound of formula (I) wherein R’ is
hydrogen and R® is ~0-CO-R'°, can be prepared by reaction of a compound of formula
(A) as defined in 7) with an acid chloride of formula R'°COCI or an acid anhydride of
formula (R'°CO),0 wherein R'° is as defined for a compound of formula (I), optionally
in the presence of a base, such as pyridine, optionally in a suitable solvent, such as

dichloromethane, optionally using microwave heating.
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5 (D) (R 12) Sulfonyl conmpounds of formula (R), i.e.
a conpound of fornmula (1) wherein R3 is as defined

W0 a009a6338mpound of fornula (1) other than hydrRgEGB2a0E/003786
R5 is -0-S2- R12, can be prepared by reaction of a
conmpound of formula (D) as debi.ned in 5) with a
sul fonyl chloride of fornmul a R12S02C1 or a sul fonyl
anhydride of fornula (R12S02)20 |10 wherein R12 is as

Sgﬁgiengd for a conpound of formula (1), in the presence
ase, such as N, N-diisopropyl ethylam ne,

optiongldy in a suitable sol vent,g8uch as R
di chl ononet hane, optionally using m crowave heati ng,
as sh in Schene 5. Schenme 6 hal ogenati ng 0

agent 8 13 (SR, 14 1n

_ ertain gases re 4
Ryenz{! & arebaast co i | api eV\}Qf PN R
ne¢lessary odgreke them A typ ca/l synthesi s i s shown « =0
R SglenR- & Benzyl hal i deg>of~NT ormgtiRg (T) Y N7

is as defii né& for a conpound of forF@uI (1) and X il:%a O
hal oggmy such as brom ne, can bg,made from a
substituted tol uene of forrruliLH( wherein R8 is as

I

7,

defined for a conpound of forquaae(l), Wth a

hal ogenati pg agent, such as hgl ogen of formula X2

wherein ®71's chlorine or bromi ne, t he presence of

R ghf, ol _a WO 2 J47:063180_P 008kD03786 -24- O
e $FEsence of a

4 | al oxgucci ni for rein Xis
gh orise, kedm ne or iodine, §
Rfadibal "NAi Yy ator, such asRbenZbyl I}!)elr\gxi de, in a

sui t abl egdol vent, such as carbon tRtrachloride, and
optiodBlly in the presence of a {D)ght source, such as

a 500 watt tungsten hal ogen |anp, at reflux. 5 Schene

7 (R8)n (R8)n ille coupling 1~2 N N~S~ :xso ~ or St

O O YHGompoundsipf fgrmdy (Igesgeundsnéd, dndroenipgupds of formula (N)

b N Ry 4 | 5 ik n f 10, 3 -
ST Fn i MRS AT SRR s
defimep dornedcomfipdund rafif@rmdul) (1) thesthen hodrégergtdn be prepared from a

compound of formula (M) as defined in 8) by reaction with a compound of formula

R’LG as defined in 4) in the presence of a base, such as N,N-diisopropylethylamine, in a
suitable solvent, such as acetonitrile or N,N-dimethylformamide, optionally using
microwave heating, as shown in Scheme 4. The nature of the compound of formula
R’LG and the choice of base can determine the ratio of compounds of formula (L) and
compounds of formula (N).

10) Compounds of formula (D) as defined in 5) can be prepared by treating a
compound of formula (L) as defined in 6) with a base, such as sodium hydroxide or
potassium trimethylsilanolate, in a snitable solvent, such as tetrahydrofuran or aqueous
methanol.

11) Compounds of formula (P), i.e. a compound of formula (I) wherein R? is as
defined for a compound of formula (I) other than hydrogen and R’ is —O-R’, can be
prepared from a compound of formula (D) as defined in 5) by reaction with a compound
of formula R°’LG wherein R’ is as defined for a compound of formula (I) and LG is a

leaving group such as halide, for example bromide or iodide, or tosylate, mesylate or
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R17 is aryl or aryl substituted by one to three R13,
which may be the sane or different, or heteroaryl or
whedoeeHsy| substituted by one to three R13, wiT/GBR@$/003786
be the sane or different, can be made from conpounds
of formula (U wherein Rl, BB-R5 and R8 are as
defined for a conpound of fornmula (1), R3 is defined
as for a compound of formula (1), n 15 is 0 to 4, and
Hal J i infa Bl solvent such
5 P8 TR ol Sltactenbonn, Sl soen
as OF Nalifeihlylfernczmnide ongeetttitrila tin conpound of the
formula R17Sn(R18)3 wherein R18 is Cl-C6al kyl as
shown in Schene 7. The Suzuki coupling is typically
Sc‘ﬁ@%{ eiged out in the presence of a palladiumcatalyst,
s palladium(ll) acetate, in the presence of ,a
I|gand such as
- di cycl ohexyl phosphi no- 2, 6- di net hoxy-3 20 sul fpsabo-

sul fopate”y, t hgt pr esknge,Clof a ba
pot assi pRgSpRate, in @21%&ozjzabl e sol ven
m xture Of toluegeO and water, gt a tenp
from BYC TR~ 15§C N pr ef er ail, %: from 100t o MOC‘]’ o
optionally usiRy mcrovvave eating. The Stille R®
coupling is [gypl cally carried out in the pr g:s)ence of

a pall adi um catal yst, such as palladiunm(1l) chlorid

. n t1) SpHesyrompotnds offormgaR), i.guaepraround of formula (1) wherein

R R IR oy R ey s Bt 5 G SR0e aha = 8°10-50--

R4} emtayréardrsy fectivn elRedodiyidund Ioéformhlet @)psdafinedin 5) with a
R e W o A e
3
wléezfgng{ R?ai\sl cKlgh'ec{RgQr a%o%l;lggund 68orfadla (f) In the @?&eﬁl’é offd bddk, such

Conpounds of fornula (2)
as\mviﬁh&llsnpﬁﬁybﬁrylﬁmna; thmaﬁiyeﬁl adtablosokyento A asdliclpromethane,

for can be are ction of an am ne of
option ‘%&;‘“%‘5?‘@?% &”ggwxa‘és?‘h ?or a conpound

of formula (I) with an acid derivative of fornula (Q
as defined 10 in 2) as shown in Schene 8. For exanple,

S¢iferfe® is a sulfonyl chloride (i.e. where Xis
X
Me halogenating
agent
R® - R

(S) (M
14) In certain cases where benzyl halides are not commercially available it is
necessary to make them. A typical synthesis is shown in Scheme 6. Benzyl halides of
formula (T) wherein R® is as defined for a compound of formula (I) and X is halogen,
such as bromine, can be made from a substituted toluene of formula (S) wherein R%is as
defined for a compound of formula (I), with a halogenating agent, such as halogen of

formula X, wherein X is chlorine or bromine, in the presence of light, or a N-
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chlorine) the reaction can conveniently be carried out
in the presence of a base, such as triethylamne or

w@00H6318) in a suitable solvent, such as acetPei/GBR008/003786

or dichloromethane, optionally using m crowave
heating. Ami nes of fornmula (%}.are commercially
avai |l able or can be nmade by net hods known to the
person skilled in the art. 15 17) Conpounds of formula
(D) as defined in 5) gan be prepared by reaction of a
sul fonam de deri vati of formula (2) as defined in 1)
with a chl oropyrazimesester of fornmula (3) wherein Rl
and R2 are as definedNoK a compound of formula (1)

and R16 is as defin in 3). The reaction can
bASERRL LY thfEAT 1 @0 OUbndiBin 0% BERRN6SnRhc 8r DA, in the
such as potassium carbonat e, sui tabl'e sol ve

presaie afa Nidichl metidtend, ﬁmhmrhedeqyl q»pthnieaiﬂ g/sﬁﬁblﬂ:&ioh@nt ‘such as

cro at| ... Conpoupds of for 3) can Jbe
oA S e ricnally S e oSt it oS el fia 500 watt
mﬁggtenpﬁbgdnqul&lprétyeﬁ@} | om ng Mol bank 2002, M287 (see
http://ww. ndpi . org/inol bank). WD 2009/ 063180

PCT/ GB2008/ 003786 -26- Schenme 9 R COOR16 RC -- base N

S 6 0SCl RHO (H (4) (5 R3LG base OH 1 16
COOR16 RN & ,,~ COOR b e DSO COOR16 RN NO R2 N

N3 O~ 13 0 R (7R®R (6) acid hydronS|s Pb( OCOCH3) 3 R

R10 1/(~gR8) (Re)n (9) O 1 :x0 RlL N2. RI0 n

R 0(1))202?9 (8) 18) Conpourds
ereln déué@qare as ) Bl

foforhialla(l) and R16 is as defifled iln 3)l_o R"
g8l by react i on°oPilaRouhopyr azi NN

(L) )

15) Compounds of formula (V) wherein R', R%, R®, and R® are as defined for a |
compound of formula (I), R? is defined as for a compound of formula (I), n is 0 to 4, and
R" is aryl or aryl substituted by one to three R, which may be the same or different, or
heteroaryl or heteroaryl substituted by one to three R'?, which may be the same or
different, can be made from compounds of formula (U) wherein R', R%, R®, and R® are as
defined for a compound of formula (I), R? is defined as for a compound of formula (I), n
is 0 to 4, and Hal is chlorine, bromine or iodine, using a Suzuki coupling with a boronic
acid of the formula R'"B(OH), or a Stille coupling with a tin compound of the formula
R17Sn(R18)3 wherein R'® is C1-Cealkyl as shown in Scheme 7. The Suzuki coupling is
typically carried out in the presence of a palladium catalyst, such as palladium(II) acetate,
in the presence of a ligand, such as 2'-dicyclohexylphosphino-2,6-dimethoxy-3-
sulfonato-1,1"-biphenyl hydrate sodium salt (“sodium S-Phos sulfonate™), in the presence
of a base, such as potassium phosphate, in a suitable solvent, such as a mixture of toluene
and water, at a temperature range from 50°C to 150°C, preferably from 100°C to 120°C,
optionally using microwave heating. The Stille coupling is typically carried out in the
presence of a palladium catalyst, such as palladium(IT) chloride, in the presence of a

ligand, such as tri-terz-butylphosphine, in a suitable solvent, such as N,N-
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5 ester of fornula (H) as defined in 3) with a
sul fo-acetic ester of formula (4) wherein RI6 is as

waeledovmexdsi n 3), in the presence of a base, sSucPCEHEB2008/003786

pyridine, in a suitable solvent, such as

di chl or omet hane, as shown inpy$Schene 9. Sul fo-acetic
esters of formula (4) can be nmade by nethods known to
the person skilled in the art. 19) Cbnpounds of

iy Bl o drets iy i ottt g ot Gup HRGee Hreferably

fréth Bag the20cepared froma conmpound of fornula (5) as
defined in 18) by reaction with a conpound of fornula

R3LG as defined in 4), in the presence of a base,
Sﬁ%ﬁg @S NN- di i sopropyl ethylam ne, in a suitable
, such as acetonitrile, optionally using

nicromave heat gfg. 20% Compounds of gbrnula (7),
mhergln R1, and R3P%fe as defingﬁ for a 15 5

MnBountl of £eOul a (T armd RE8_i ss&d def COOR
can be preﬁaﬁ d by treating a 2009/ 063180 ;ji :I:
HEX/ GB2008/ 003786 - 27 conpound of fornula (p) B
defined in 1@) wth a base, such(gp l'ithium @)
hexanet hyl - di sil azi de, sodi um hexanet hyl di s{ | azi de or
pot assi um carbonate, in a suitable solvent, ' suchpSgs
tetrahydrofuran or N, N-di net hyl f ormam de, optionally
usi ng mcrowave heating. 21) Conpounds of fornoHa (8)
wherein R, R2 and R3 are as defined for qQS C npand
of fornula (1) can be made by hydrol ysi
decar boxyl ati on of a conpound of formul
defined in 20) by treatnent with stroRr eous aBid,
such as concentrated hydrochloric acid, or %3
alternatively by treatnent with dilute aqueous acid,
such as aqueous hydrochloric acid, in a sui {3bl e
sol vent, such as ethanol, optionally using mcrowave

neat| 1oty o ARSI Bl AT A0he MASLS A Rlipound

a comrmpoun

offformulb &1) Chn b@pﬂ&phed bRaeachyn bEas tulnﬁfé offfodnde Ut)cwllmﬂelﬁfR"’ is as
fornula (8) as, defined in 21) with a | ead conpound of

defigednira qogipowRd pform ¢ oFmpl (Dswith a@é@lﬂ@@avmme of formHp fhahep defined
1n‘2f) af SdWH 1% gch)am@% F@r éx%rﬂﬁ)lé Qf @F? y1% Ig aﬁﬁ}@nﬁ ﬁ%ﬁﬁg‘ 8. fwiRre X is

base, such as 4-
chéfmltea ﬂieere&milon et ¢onwni¢nﬁ§; be bhmiedfoat in the pteséncernd a base, such as

it di t hl orid
S P e SR PR 51 o 1o g Sforomethane,
opﬁbﬁm@y ﬁ\sn?-&ldﬁwﬁ% 1afih g etnfiRs oﬁfcﬁﬁﬁww dreQfontrRértialip avallable

conpounds of fornul a are known fromt

Ollcané@madﬁéquﬂamb‘@nﬁ@&@n@ysm 1 tihdwsart.of J. T.

e M M) 3,0 0% PR o o

sulliBﬁﬁmdB deﬁ\lzﬁrva Qf for&ﬂllaﬁ(ﬁ) afdeflibdGh 19w a dRlodpiRazine ester of

|d|S|ng N Ra, | ent (Y71 16 -
formula (3) wherem R and R” ar€” as de ned for a compound of formula (I) and R™® is as

defined in 3). The reaction can conveniently be carried out in the presence of a base, such
as potassium carbonate, in a suitable solvent, such as N, N-dimethylformamide, optionally
using microwave heating. Compounds of formula (3) can be made by methods known to
the person skilled in the art, particularly following Molbank 2002, M287 (see
http://www.mdpi.org/molbank).
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NHSRZ NNO R2Z2 NR3 013 0 (D (D) 23) N oxides of
formula (D), i.e. conpounds of fornula (D) wherein
W0 b@9B631Ba r ogen i s oxi di sed, can be nade by r eRBCT/GBRO0SMN03786
a conmpound of forrmula (D) as defined in 25 5), with
an oxidising agent, for examgle a per-acid, such as
trifluoroperacetic acid, generated in situ for
exanpl e by adding trifluoroacetic anhydride to urea
hydrogen peroxide, in a suitable solvent, such as
Schempfor onet hane, as shovvn in Schene 10. WO 2009/ 063180
PCT/GBZOOS/OQ3786 - Je conmpounds e f ofuul dodr'®
% B the i enpl on caasde used a f bi ci des
in |un d| fi edl-fct? as obt afTedn the s | s/,s’bu COOR"
Rt genera é “dormul ated into h&’ |C|N3Ial
corrp03|t|os in rious ways using formulation
adj uvgpts, such as gparriers, solvents and (5)
surfacé-active subst ances. The formul ations can be in
5 various physical forms, e.g. in the formof dusting
powders, gels, wettable powders, water-disp Es"r l e
granul es, water-dispersible tablets, efferve it
pellets, ermulsifiable concentrates, mcroenulsifiable
concentratoes, oil-in-water emul si on , 0Oil -fI %ﬁs

ueOl,@ dilspersgisk!s, oily di sper Si o
sus | 3hons, capsule s ﬁ"en5| ons, rrul si fiabl eC OR"™
gra sqdzeﬂbl e liquids; water- soIFg &2

( thNNatN Q5 a water 10 mi scible organic s stnt as
carrler_/) R3rrpregnated polymer filnms or in other forns
known fromthe Manual on Devel opnent an@) Use of
FAO SpeC| f| cations for Plant Protection Products, 5th
Edi tion, 1@9‘9. Such formul ati ons can either be used
direct |y |dVIOYRRy are diluted prior to use.,, The
di luti ons can be md %ﬁ , Wth ter I|qU|d(R)
fert| lizerg® m cronut, r ggl ol ogi cal q an| sns
soINent 15 The % mul at ns can be Qred?

active inbasedi ent wi tR! th
adj u ant oder t e—ebt-atrr=conposi ti

ofR? m’w ded I anul es, I SS7

di sper SI on soP emul st ct#dé%%% act i vB”| ng‘]‘ edi l?lnt ® canyg)

al so be, or mul ated with ot her adj uvant s, SRth as

finely @i ded sol i ds, m neral 0| I's, oils of

vegey 83%(1%1 oﬁmiﬂ"&%%m&l rggj \QhelJ Qod.rlz %s 8Lrintadst #Bbdpound
or an vent s wat er,

or gani
ofSufrhala €haad R}gxs s dsfisddas) oan b@niadmhy rermsort hﬁareaumnommazme

active ing [ 0 cont ai ned 16
esH O o D dBRRrE Mgl o st Eo e el whsin R
isGORERALY inBY &n A fri®ntdSf £ALNuhiaB pPridiAE AHS s&ﬁélilé etblvent such

Thi s enablés the active ingr edients to be release

as mcldotohmﬂmw ssohawnin eend: Bila A oHaeS! (il (4) can be

| L Ly h di anet
w3t By RHes Rl nparan stheg B U8 e . R active o
i ngr egh @cﬁhﬁoﬂnﬂs anfoauRNB) Mheddin R oRt aﬂdm%ma &s tlefifsl b a

by wei'ght of the ca uIe wei ght. The act
cq%@md.g@m@um@ha@bﬁ 5 Endo T 31 o BhGHBMTEh fiempgrapound of

rmuia (%) as? 5erﬁn%<fi 111; i@eoypr%%tio%l With b @orﬁﬁl)ﬁrﬂi K folthAYRILG as defined in
4), in the presence of a base, such as N, N-diisopropylethylamine, in a suitable solvent,
such as acetonitrile, optionally using microwave heating.
20) Compounds of formula (7), wherein R', R and R are as defined for a

compound of formula (I) and R'6 is as defined in 3), can be prepared by treating a
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di spersion or in the formof a suitable solution. The

encapsul ati ng nenbranes conprise, for exanple,
woa109/06d18dr synt hetic rubbers, cellul ose, PCT/GB2008/003786

styrene/ but adi ene copol yners, polyacrylonitrile,

pol yacryl ate, pol yesters, pabyam des, pol yureas,

pol yur et hane or 30 chemcally nodified polyners and

starch xant hates or other polyners that are known to

the rsan skilled.ip the t.in.this connection.
et opaiigh ()26 oot 198 ittt SuSt B i Pt
dikita2M, ebditueheR 6 MO1disNEEAd iof Pbtabsurf @AtbBhME Aniakuithifle solvent,

formof finely divided WO 2009/063180 ) ] )
suobrps teabydrodioay geV, N-dungihylforaiaayds, wpHorally usingamicrow e heating.

base ' s2 3

¢ hona Dl CaailERs ob b PSFUELRAPRS KRR R E8 gefined fora
canhgziungrod femulad) earf lor mhdebphpjralyaisiaad de¢arbdiglation of a compound

0Si ti on ccor di to the i.pventi on are known per
o 3BHRIE 7] BRSSO defenet wiff maadudu acfggich as
conREMBNE] hydtb&ric REd, 'R L BHTLEII by éeafhakiE cﬂh{éa(?ueous acid,
acetone, nethyl ethyl ketone, tcyclohexanone, aci
sugh ay adveous hydreehlene aeifl ia 2 saitehle phleemnaichasythancle opti@ially using
m?c-m\fao ANk but yl ene car bonate, chl orobenzene,

cyc exane; cycl ohexanol, al kyl esters of acetic
aci d22)dCanpiunde offorahnl (1 0YlwRerdingt, &7 opt, @Sane R'° are as defined for

RET, NN G e e
deftnB@lin 2 ) WY QAR oA Bolind 6rBERAYY) @B&l‘@fn’d%@fs glé P%ftirﬁé%efor a

gl ycol nethyl ether, NN-dinmethyl'formam de,
cogipougst ioff Eormpludyansiaisd), tod, pr the presencegdfiadmise, such as 4-

-di | .al ycol . net h et her . di.propyl ene | ycol
i B i 58 R e oG s P Ror oy Y e,
follicr?teciib? aq‘ﬁﬁleﬁ byiuhﬁ@i@ embrzidﬁbhwr@aﬁ R’@@P@E Rah§ acid anhydride of

. 1, 1-tgi ghl or oet hane, 2-hept anone, al pha- pi nene,
foghpla{Bn G020 theiain Rack a6 defined; fya e@mp@mpaf&pmm {Dehead

HpbeeRb g h: thyl .ether,
cofipats @bl (Dkre KLV SRS LI NG Bur TRLT U of ity the methods
Ofg | TcEmhéy,cBl. aéc@fomegAugﬂ. ylo@hanh 197982t 1@2@6; J!lrxemagigg:me.,mnhey, I.

exyl e ol, .i acetate, isobornyl acetate,
C}f%oé@f);ﬁg,ﬁﬂﬁyﬁfm& iﬁ%’%ﬂ%ﬁ@opyl benzene, i sopr opyl
nmyristate, lactic acid, laurylanm ne, nesityl oxide,

met hoxy- propanol, nethyl isoanyl ketone, nethyl
Schemieil0y| ketone, nethyl laurate, nethyl octanoate,

nmet hyl ol eate, nethylene chloride, mxylene, n-hexane,

n-octyl ami ne, ocPd- 20 decangqic acid, oct@l anPHe

acet at eR\Ql gl i.d,Rbl eyl FHHE  o- xylengy* phenol g*

pol yet hyiéﬁ?\ | ycol (PE@fﬂfﬂ?__g;opi oni§ acyd, >yt opyl

| actate,, n;as/eQr bonat e, propyl en gl ytol , 5=0

propyl e glf\}colf}‘rrébhyl et her, p-xylRne, Nol UFné}o

triethyl phosphat®, triethylene glycol, R

xyl enesul f oni g3)aci d, paraffin, mneral oilg

trichl oroet hyl ene, perchl oroet hyl ene, ethy acet ate,

any 1232 8eexides offormyula FoDtizst eompoundy oé frenmyla/@d) winetinythe 5-

: I; ' yl.ene gliyeol 25 nmethyl ethe t hanal , .
ni Bl i R BE 1oL 5] oo B o FumBp iy BB BY i dfined in
S).weitly i oxidiitphagnt, fnexamblodr-aci® ki AR AH Mo Ba¥tic acid,

al cohol , hexanol , octanol, ethylene glycol, "“propylene
gengrgted in sigy \pg example Ry pddimg|trifiuerpacesiciadydriderid urdachyidrdgen
] r C er aof choice for dilutipg
Pl i S BBDR Bk S o @ Bine oty R spa v e Sehege 1
exanple, talc, titaniumdioxide, pyrophyllite clay,
silica, attapulgite clay, kieselguhr, Iinestone,
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30 cal ci um carbonate, bentonite, calcium
montnorillonite, cottonseed husks, wheat fl our,

W@ 200be6d18d | our, pumi ce, wood flour, ground wal PCE/GB2008/003786
shells, lignin and simlar substances, as described,
for exanple, in CFR 180.10028c) & (d). WO
2009/ 063180 PCT/ GB2008/ 003786 -30 A | arge nunber of
surface-active substances can advant ageously be used

in sol | i : - n
t hodde F8F’Rulm‘?| ot g V%Qtikgcgo?&lgg lt@ﬁﬂegl?‘ieém%ﬁ t@ﬁﬁ:bﬁﬁée}d aks
hefbfifiésah vpfiodifidddorin,tas oBtuideaion Jdm:sym‘/l@s'sulmgttm}tﬁés garsyalbe
ani oni ¢, cationic, non-ionic ar
Torgma e BerbiaR g Tiran Saoes eyl Srfubl Ruvans,

suGSPERAL D % RIARIRd Qlirfh@Lachy bittanley. FI‘BS Esrmulition€ @hn be in
surface-active substances include, for exanpl e, _sal tdsérs

vanbusphiygical foulnf,at &3y theform af deiteepemeEEn R WeHabIE R

sul f.ate alts.of a | aryl
WS b e Be B R LG o SRy fy, spaleifidte
coﬁé@n%te@diﬁic&é&ﬁhlﬁﬁ@ﬂlé ebscenfibitel) dibin-watayémhisioak, oil-flowables,

et hoxyl ate; al cohol / al kyl ene oxi de addl roduct s,
aquemsis ersiOns el GISRGHONS, SEPASIISIPRS, © é}kssus TE s

errIc’u? %&a%ﬁ[e@t Stubidlib a9 fwAbkinap i ahienesitioRaeLrsr a water-

sodl um di but yl napht hal enesul fonat e; di al kyl
m@&bmcﬁgﬂﬁc solvémiss cairiedt Enwagnated palymenglmssgdn gther forms known

di (2- et hyl hexyl )sul f osucci h
e.g framy hsi M alpu% p@i{egeloa%lg? ealnﬁetﬁi? f}%(p gégmﬁgaﬁlﬁgg for Pkt
Prb@kfidn Proidisis oth Bamal Y99 Bhen fdmumehymﬂenbe gdeylah:ﬂectly or

esters of fatty aci ds, such as pol yet hyl en liquid
e s

n I
eI SRRt 002 Jrémﬁ%“%?’?ﬁ"fﬁﬁ?’?ﬁt& 15
subsr I&mimﬁuxiasmr ¢@dxé peep;;tred ag. Hyctiioh e ncdvogredipahwith the

R UgEORAKES Furas obleMycortyens i e o pE fipgly divided

soﬂﬁy ﬁrﬁrﬁl&e solfishs. HispasibhebddhulbiohsMitlac@Singudidntiecan also be,

zation inhibitors, viscosity nodifiers,
fosnskamddwﬂgomgemmanwy such aariniclyodividad selids, papgrplipls, oils of

veg%&ag]t:e&i fﬂ%})rg%q%gﬁeéfgcgm ?v%gﬂ: X' l rZ‘ a€§n6mborgamc solvents,

whttk, RidV A e SHRRBS GoaitndishE &fe‘ﬁeofcﬂid asiveingredients can also
inhibitors, fragrances, wetting ?ents t ake-u

bestinainet in, very GromierpeapAtlss Cqsising ef § apléfmeg Wiigapagsules contain

| ubri cant Rer
g e s greglsete I AR or, TS ERRAES e A ihERARRI o be
reldASe CRRPOE ichieREnat @Dé(ﬂi’tﬁ)@ieﬂ amiohsts (1 evid v aeleasah Microcapsules
additional ]y include an agdltlve %ghyr|3|n an oi q ft
usiaeharn edighetssofErmo-1 & A00 BGPRRIGFY 6HamECRY forediénts in an
Hehk. Thé SctdiRkdngredients
<3HR5EPhyTHER25 0o Ay S g Sl ER. Tl gt
cagiashé foom afeanontilitgic solid, He thenfoantof fine partigisa ér salidor liquid

fromO 01 0100/ bas on .t he ture .
léR%‘ﬁLBp orig %}@ 8}1pg&esoﬂlgwnb'gﬁ«gaqféa "il%t embllg.%s comprise,
£dr 3% %m| 31?: frag 815%1}51%&% Qﬁlﬂﬁfbt cetlilod, st@fefn@ﬂbufaﬂ%n& l@bp(ylymers

m xt ufr as been prepared. Preferred oi|l additives
p«:iwwlomnm pelyatrybite, olyestersnpalyamisies.noar ess) Rolpwrethane or

for. exa r.apeseed o i I
otsghigfffy Spritied opgerantor ot xe s or e i thatdhe known o
tHefFeesa-skleien qle(‘zamdms lcBanectionl Aﬂyémﬁﬁlefy senf fineanicsoaapsules can
vegetabl e ori for exa l e the methyl _ deri }Latll VeSacd
b formeddh Whish thaRPENC mgqeéieﬁ is copi@ined 4n fhesfﬁn%P igely iyl
tallow A preferred additive contains, for exanple, as
active

-
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conmponents essentially 80 % by wei ght al kyl esters of
fish oils and 15 % by wei ght WO 2009/ 063180

WERMPBXIB08/ 003786 -31 net hyl at ed rapeseed oi PCT/GBR008/003786

also 5 % by wei ght of customary emulsifiers and pH

nodi fiers. Especially prefecped oil additives conprise

al kyl esters of C8-C22 fatty acids, especially the

nmet hyl derivatives of Cl2-Cl8 fatty acids, for exanple
pi‘xpcgleégﬁltaag%/oélderéét%&%f g%se sugsH r%cg,n@iét tﬁiel.ﬁ@ argcr:glgtgltllé§ grce é}oéﬁlegnselves
eﬂca}mﬂntas 5 met hyI Iaurate (CAS-111-82-0), nethyl

pal e (CAS-1 12-39- O% and, nethyl oleate  (CAS-1

12- 65 stonnﬂla,ﬁlpwéww@as that g syidabie ﬁ%rtthsfpre@g&a@@n of the

cdiiﬁﬁdsi‘cﬁ;nhé -Ordhin g@%ﬁégﬁ‘)ena@ Qrea}&@wnﬁzg’a g%?g(ﬂh& c%@gsl)rﬁhere may

hose an derivatives a
bet tsed: @aﬂnpémidempkné—@ebobuni&etm; wgehibds oifst hcelstiet mathyl ethyl

R SR Prreney e aP R oo BORl, csib bR feny] sestate, 2-

butdfneVRdyleie C&QOMhB%UeﬁiEnW eyt SHEhRE @y@6hdx4Bol, alkyl esters of
SUbSt ances, such as non-i oni C, anionic or cationic

acs{i¢ peids dinecionemaleahsl. d2-dichloranrensine. disthenolemineon-dieshylbenzene,

209530555 SRTLRS 00 i, BRI IREA W

glyead etiryl othier; dietluylémecglgeud memliyl tetter, dvmemyﬂdﬂe)nﬂ)yﬂnmicfeodmﬁcﬁhyl
and

cially the cal CI m,salts there
sulfbRRien RS G ponT SO EiS p ol dipRRyenia U et ity iigopylene
glioe ﬂlbeﬁﬁ@ﬁé Qﬁpr@ki@(ﬁleﬂﬁﬂﬁ bl%(ﬂl'ev@cﬁylla%eﬁa% Qti‘hﬁjﬁb{é}é}l&d ethylene

Cl2-C22 fat't aving a degree of ethoxyl afion
caghonpteg fnlpl-tris Oeth@@a%metsnme @bhﬂ@nrcqna;l d-limauerd, ethlyblactate,

t Shér t Al so
cHEIAEN Q! 85968 LR THNALR IRIENS S0y Al s
bupyrbisatdag) glgwrdbglmehof acethie, @Q}Weﬁﬂ&ﬁi&:}étdté ighy@xrlGfacefatesh

cO rci al l a}vallable e.g, as Silwet L-77(r), and
hexpdsganc, BexyigRr @ egloaoay papieniss bormpbaceiai dior wnf dropgpronc,

AL G5y, L0 5

Emtvblr@@hyiﬁs@mw &dtdneb m@thyl igubmsyl ketong, meEthyl batmutce mﬂyl

op Lo B985 s iRy g S Db b lytamine, oo

de(:ﬁwikg@cﬁ& Pooffam{sid)acGthte ASTeicRICRY) G1dyBRmiRk] o-i¥iekd, ThtRH, polyethylene
lgqu?l{ If desired, it is also possible for thé mentioned
g

BG40 propiogispsica prapy] lagtate prasylersadrtionatehgropylene glycol,

e LB HOEHL S, 0, b Bt PR o

xy$emesdfinid acid, paradfih, Iﬁﬂlldtal b eth&ﬁloic%ﬂﬁﬁ&ie Bkﬁéhléf&tméhe ethyl
contribute to an additional enhancenent of action.

acigicr ABYLASHS BRI aeatase, mrenylensceliprlanctag sfeassdithylene glycol
bR e ALATLSANERER) AR R BBy,

sutlyaspengreicobbl, ttd:mahycbrtoﬁlrﬁwl gbshol Qdxatsl, aclaidl) etededd i col,
j re w th oIv%Ets are descrlbed

ar sent ,in adm xt
prfl el ety feacl, B hetii  pirro B dmeAna ke, lpyis Eonerally the
cagiebf akige RJr'dllﬁQH% &b%@n&hﬁﬂeQSﬁHtaﬁ %oﬁﬁ%\aﬂrrér VYor 9:%/ample

t he nane ASF Cor porati o er ol
talg.dfitpainmedipxide, )sonhyéfte plamlhm; ettabuigite clay, kéeselgnirg hinestone,

Caifﬁﬁ’g%%’%’é%) b%%}]& Pr Ot ﬁgngteo got%}lggecﬁ)lusks wheat flour,

soybean flour, pumice, wood ﬂour, ground wahlut shells, lignin and similar substances,

as described, for example, in CFR 180.1001. (c) & (d).
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-32 In addition to the oil additives |isted above, for
t he purpose of enhancing the action of the

W@ 209p06i1st ons according to the invention it i sPEI/€82008/003786
possi ble for fornulations of alkylpyrrolidones (e.g.
Agrimax(r)) to be added to thg._spray m xture.
Fornmul ati ons of synthetic lattices, e.qg.
pol yacryl am de, pol yvinyl comnmpounds or

pol y-I.- p- nent hen .g. .s Bo r), Courier(D o .
Erre? 41 e P ot b e e TieBube e sk hisg gl ke g in both
scHall dAdi RS fRdbilatieR) %%ieﬁiaﬂ%r@rpt}ﬁ»@é forfillfion Vhidr@IMEQiluted with
Eur ogkem Pen-e-trace(r), to be added to the spray =
a BATRIEPIROTHS USe tYuplceadis shbgjantge may belaidng, shtigndanon-ionic or

LI |4l ' . 9 0z
pc\%ﬁxﬁ%ﬂ? ’Lrlfléi ‘c'eHs% echl? g? P%dfa% 8%%5%?@&?%»}%tégg/lagiln%%\ér?sggqefncﬁn%yagents or for
otha_npngpm?. 'Dfpfiédb Bmltﬁoa-_a(:ﬁw)e g@bdtahé@ﬁagl}lﬂﬁ fogefonﬁﬂeB llbﬁltsh}f alkyl
| t . 1.0r at1 on adj uvan 1.C rerera
Ruthst o disthgo @%SWBW ge; é?ltsé’fg‘&yﬂ%@‘é%w% such as
caE%lQ&t e lbé%%ﬁéﬁﬁ'omﬁﬁlﬁbo%lﬁgﬂﬁé Sxiftk bidiRbE Fﬁfdﬁ@ﬂs}’ such as

formil ated as concentrates, the end user _
noiyiphenpleteermilay; a¢ohgldkyleneroxide mddision Proesluciss ssh s tridecylalcohol

R L T

sosliiirh ditultginaphitiedeheadlfonpl dialltyl estedspTeulf@duccinate salts, such as
post - ener gence; 5 seed dressin application to the

1 ; (
sodgg di(grationi GXHBS‘ElquP%@t%iﬁﬁml@éﬁg‘E% Bich 25 sorpHel Qlpaip; quaternary
arRin@8 tsucht ﬁkelaglrﬂﬂﬁleﬂ{ylé@ﬁﬁgnﬁﬁl aﬁoﬁ% gf)g{et]hg/?enfggﬁzg% eS:sters of fatty

prevai ling climati ¢ condi tions,
acgdsy suahers poyyetideneegl yrotistedratep plock abpapmetstid etliyheneaixide and

Li cat.i.on and.t t arget .cr Th conpounds. of
PPk R ot gy 450 AR i deion SIS o ek fapher
subBaht @ esdribad fea! & 'WcCikttPntDdtergdR8 And FhthlsiB&R OGinahl WIC

from50 to 1000 g/ha. 20 Preferred formul ati ons have

Publishimgdiary-, Rifgeropd Dernigrsepmf$di tions (% = percent by

wei : ' t:es. act | Lhar.edi ent :

1, Pl S L DPL BOARERL AR peAELt P b
cragielhizatich inbibR0rsYyisgusitd edclfiers, subgendthgdagers, dyesnti-oxidants,

carrier: 1.toago % preferably 1 to 35 % Dusts;
fogrinaAsenisglighiiaBrrrbers, mixing argilsgrics, anftidpansy, gowplexing agenss,
negﬁjaliﬁng 3f pHShodiBEn subBtalles Ynd DufleRy Al si%?i’nﬁibtit%gs? ?rg&ygces,

uspensi on concentrates: 30 active i ngredient:
weiiing pgénss, dakieyupl éhbencel) niicronatrients, Plsticise?e} gliglants, lubricants,

di%e?{)a?x‘és?g@lria 8§rs,t229rtt1 %g%’soﬁlyc\rl;é@%%% %qu\é%a gﬂﬁlndt %%o{ig férglizers.
2009TR6HHbsohé weRiNd OBE %@ventiog/ﬁ caACAdNBoraN9 ST ®Mn additive

0.5 to 90 % preferably 1 to 80 %
comprising an oil of vegetable or animal origin, a mineral oil, alkyl esters of such oils or

mixtures of such oils and oil derivatives. The amount of oil additive in the composition
according to the invention is generally from 0.01 to 10 %, based on the spray mixture.
For example, the oil additive can be added to the spray tank in the desired concentration
after the spray mixture has been prepared. Preferred oil additives comprise mineral oils
or an oil of vegetable origin, for example rapeseed oil, olive oil or sunflower oil,
emulsified vegetable oil, such as AMIGO® (Rhéne-Poulenc Canada Inc.), alkyl esters of
oils of vegetable origin, for example the methyl derivatives, or an oil of animal origin,
such as fish oil or beef tallow. A preferred additive contains, for example, as active

components essentially 80 % by weight alkyl esters of fish oils and 15 % by weight
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surface-active agent: 0.5 to 20 % preferably 1 to 15

% solid carrier: 5to 95 % preferably 15 to 90 %
wW@ex@obas80 5 active ingredient: 0.1 to 30 % prEr/6BaBY03786

0.1 to 15 % solid carrier: 99.5to 70 % preferably

97 to 85 % The followi ng Exagpples further illustrate,

but do not Iimt, the invention. 10 Formul ation

Exarrpl es for herbicides of formula (1) (% _ % by

S rblocek! S LA 5 S O0SER LA SRR DRl and pit

mddh(ﬂi@ﬁsy Ebgstza1as eefrod ail ad @y &Co0npriXalis R séters oBids-Cy, fatty acids,
4% - 4% 4% 15 (36 nol of ethyl ene

et her
esasszla'g); E{Wséﬁlhﬂrfkeﬁaﬁmﬁé of Gy ol faléy peids, fougpampimthe pretigyl esters of

1t o, SRS B Sl o[ hcing pERiBRie AR ety gre known as
mEty] bumus(cmsamy-saes; meityCpahmétater(@1A S hl 2-a9-0p endinkethiyh eftate

(PSR s S st antthylistd Jed i BSiend G230 ma
22261%@0% t}mﬁm o ¥e Brd(othdFRLINTRNY itV QR Yo RERPR BB th%/g

%o - pol yet hyl ene gl ycol MWV 400 20 % 10 % - -
Compe@b@mm%egmméﬁ évijuviapisr Sbdidition, ﬁputh@nellmlwﬂewe%ty, 2000.

of i 1 SRl 8RB Bl BB Bl bor Sl

coRBhinaldemt with surfioeaerive supstnces) sudh as aci-iotée, Iaﬂ@hﬁfblﬁfagoﬁ%
0, 0, 0f - 04 -
su[rtg&% qssolg%/ﬂorps;g}pg)fzws o} d%g mangjg%l gcn gg’%—%g}?g ?#decaéflé)mc sxslr?actar?tg alreulqgted on
padbd $ WB%TW@@WW@@ Q’réféfrf:@ E‘lﬁifaﬁ:e acﬁv/e a%sﬁir{%es are anionic

oct yl phenol pol yglycol ether -
surfactants of the dodecylbenzylsulfonate type, espec:1ally the calcium salts thereof, and

also non-ionic surfactants of the fatty alcohol ethoxylate type. Special preference is given
to ethoxylated C;,-Cy; fatty alcohols having a degree of ethoxylation of from 5 to 40.
Examples of commercially available surfactants are the Genapol types (Clariant AG).
Also preferred are silicone surfactants, especially polyalkyl-oxide-modified ‘
heptamethyltriloxanes which are commercially available e.g. as Silwet L-77®, and also
perfluorinated surfactants. The concentration of the surface-active substances in relation
to the total additive is generally from 1 to 30 % by weight. Examples of oil additives
consisting of mixtures of oil or mineral oils or derivatives thereof with surfactants are
Edenor ME SU®, Turbocharge® (Syngenta AG, CH) or ActipronC (BP Oil UK Limited,
GB).

If desired, it is also possible for the mentioned surface-active substances to be
used in the formulations on their own, that is to say without oil additives.

Furthermore, the addition of an organic solvent to the oil additive/surfactant
mixture may contribute to an additional enhancement of action. Suitable solvents are, for
example, Solvesso® (ESSO) or Aromatic Solvent® (Exxon Corporation). The
concentration of such solvents can be from 10 to 80 % by weight of the total weight. Oil
additives that are present in admixture with solvents are described, for example, in US-A-
4,834,908. A commercially available oil additive disclosed therein is known by the name
MERGE® (BASF Corporation). A further oil additive that is preferred according to the
invention ijs SCORE® (Syngenta Crop Protection Canada).
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(7-8 nol of ethylene oxide) highly dispersed silicic

acid 1 %3%5%10 % 10 kaolin 88 %62 % 35 % The
W@ei0vwes18ingr edi ent i s m xed thoroughly w th theCcT/GB2008/003786

adj uvants and the m xture is thoroughly ground in a

suitable mll, affording wetabl e powders which can be

diluted wth water to give suspensions of any desired

concentration. 15 F4. Coated granules a) b) C active

i ngr Yo r LFLGILC -
o? oF Moty ughiP ey st SbP BB ARG bt fficigg e
actidh aifféfestontpakitiond a«m}dlﬂ@tcethg inveatiol itas alSd Passiie farddbimveations
ngredi ent is dissolved in nethylene chloride and

0 aﬂélsrlpﬂaolf@nﬁﬁée & drgrimax @pto b§;§ﬂ6§ﬂ tioghe spray areuEg Foapelations of

))n)ﬁle'ﬁ? ?ﬁslgéésgngﬁélgﬁrﬁ%%deedp&g%ﬂlgl &frﬁ/g%‘%ﬁg’gleﬁ})@f IQF—%e%‘?hene (e.g.
Baal@.aCduy e®ar @y ald @lyyiazsolbOusdd 2¥is36o pusgible/for solutions that
di spersed silicic acid 0.9 %1 % 2% inorganic carrier

COpRID PrRPIioREd, iy examipmBusygkomPen-ciraefd, Jbeadgied Gathesspray
m&rtu aQ% tT&Qe&*anglag nQund active ingredient is

ha mxer, to the carrier

nD| sTleenb:dbmdam cqrapositidiy |g6ﬂﬁa@jl y&rapriseNedn 0Lt 9o %Qﬁjt\eei ht,
manner. WD 2009/063180

ra ob ned in th
s Boma bEsTh B b weghs comRpynl f@vlﬁ%(lééncafrow)l ©99.9%
b %
yeighE ot riIBBH el whidh SR8} Inclhac B8N0 25 b4 by weight
of’a shirfic@o6tden spbstacgo Wher@s Cﬁm%egﬁal%rgdhd% wil ptﬁfeﬂd:dy be

redie xed n
BB G G5 FEo h B mptpions
The TﬂheXxfatHsQ)f lapplevationl 8L€b 18 eNfoslinb BAT) MapvadyvagiTh Q\flde limits
an%@ Dusts _a) % active ingredient 0.1 %1
C%%ndc N g’@rrﬂa@@e gﬁ/ﬂlﬁ §oH-3B04nethng| afisppliration Grres GTpRst-emergence;
seed dressing; application to the seed furrow; no tillage application etc.), the crop plant,
the grass or weed to be controlled, the prevailing climatic conditions, and other factors
governed by the method of application, the time of application and the target crop. The
compounds of formula (T) according to the invention are generally applied at a rate of
from 10 to 2000 g/ha, especially from 50 to 1000 g/ha.
Preferred formulations have especially the following compositions (% = percent
by weight):

Emulsifiable concentrates:

active ingredient: 1 to 95 %, preferably 60 to 90 %
surface-active agent: 1 to 30 %, preferably 5 to 20 %
liquid carrier: 1 to 80 %, preferably 1 to 35 %
Dusts:

active ingredient: 0.1 to 10 %, preferably 0.11t0 5 %
solid carrier: : 99.9 to 90 %, preferably 99.9 to 99 %
Suspension concentrates:

active ingredient: 5to 75 %, preferably 10 to 50 %
water: 94 to 24 %, preferably 88 to 30 %
surface-active agent: 1 to 40 %, preferably 2 to 30 %

Wettable powders:
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Ready-t o-use dusts are obtained by m xing the active
ingredient with the carriers and 15 grinding the

WOrow6ast n a suitable mil. F8. Suspension  PCT/GB2008/003786

concentrates a) b) c) d) - active ingredient 3% 10 % 25
% 50 % ethylene glycol 5% 5%%% 5% 20 nonyl phenol

pol ygl ycol ether - 1 %2%- (15 nol of ethyl ene oxide)
sodi um | i gnosul fonate 3% 3 % 4% 5%

ylcellul ose jlc %0dn S0 1 % 1, %, .37.% aqueous
a{?‘g‘féﬁg%gﬁ%e 552 5 0°5 %3 D % pretrapi gt 80 % or
ssifidecawtiee agdntemul si on 0.Bto%0%IplefEaBly%0t0.18 %6 wat er
87% 79% 62% 38% The finely ground active ingredient
QA ¢qPPmt el y i xed wi PHOt e%a@]etﬁv%ﬂré? tPU¥ng a
GhsR&nsi on concentrate from whi ch suspensi ons of any
desired concentration can be 30 obtained by dilution
agiivehingrgdisnt: WO 2009/ 0691180 30Ch, BREGHIY 00386 %- 36 The
' nt.pon relates to h f controll.i | ants
Sm%nc?/%ﬁ&%:r()npri ses appl y?gr%ﬂcf Zgﬁ@fﬁf&ﬁ{%&&f’%&‘%t he
| ocus thereof a herbicidally effective anpbunt of a
gortrpound of fornula (II). The invention also relates
The folloyaps yangples fthst tivishats) kuitdogrob lipmt, theiisvensionpr i ses
5 applying to the plants or to the |ocus thereof a

herbicidally effective amount of a conpound of
[§hier herbimidas @i fainsda (B %t-e% tyoweigh®t hod of

ecti control ling grasses and . weeds in crops_of
@?gﬁﬂﬁéﬁ%@%&@qﬁ conpr i sés app! Sl?)ng to tPe usefud

a@iv@ﬁﬁ%e@iénﬂ ocus thereof ors4p the grea of Mtivatj'(p%
a herbicidally effective amount of a compound of 10

calegipm dodepylbenzepesgtonste usef ub %pl ant S8 ¥in whi h% he 8%

CARITRS 'gtl}ibgg?co@g&lgfdi ng to thf%) nventi on canué{)(?)’ used4%‘

I nclu enni al crops, such as citrus fr
(39rmaplenfietiedeneruxide) oi |l pal ms, olives, pone fruit,
cgtloge fru'tlan ubber, and annual arable crops, such
oct¥lppenol pplyelycptethsfarmi e barl ey andt Wheat, -cotton, 2%

(mghﬁﬁgpleth%ﬁeoﬁﬁg)ze, rice, soy beans, sugar beet,
sugar cane, 15 sunfl owers, ornanentals and vegetabl es,

ecially cereals, maize and soy beans. TH® %rasse® %

d eds. to be controlled be both
arﬁlglhgm%toﬁrg% speci es, tgg% exan @ Agrostes, 16%
CACppecurus, Avena, Bronus, Cyperus, Digitaria,
Echi nochl oa, _Lolium Mnochoria, Rottboellia,
Emglsians of pry desited persentsaticar ¢aa, beSibtiinahfiorBenghemcentrates by

difli us species, for exanple Abutilon,
hesrieee

ran Chenopodi um
F2. Solutions - a) b) c) d)
active ingredient 5% 10 % 50 % 90 %
I-methoxy-3-(3-methoxy- _
propoxy)-propane - 20 % 20% -
polyethylene glycol MW 400 20 % 10 % - -
NMP - - 30 % 10 %
arom. hydrocarbon mixture 75 % 60 % - -
Co-Cy,

The solutions are suitable for use in the form of microdrops.
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20 Chrysanthenum Galium | ponoea, Nasturtium

Si napis, Solanum Stellaria, Veronica, Viola and
wWXa009k6180 Crops are to be understood as al so PEGBAI0RH03786

t hose crops which have been rendered tolerant to

her bi ci des or classes of herlysci des (e.g. auxins or

ALS-, GS-, EPSPS-, PPO- and BPPD-inhibitors) by

conventional methods of breeding or by genetic 25

ring., An exanple of a crop that has been
ﬁ%@ﬁ@gﬁant to i nPdazol i nBhes, e.g. i maz®nox,
abtiveGaméeRhi onal nethodssof breeging is §dearfieggiy)

sumer rape (canola). Exanples of crops that have
s Lgmagidfoadtet ol er ant 4 % her bi ci des by3 Yeneti c-

' ' nmet hods i nghude e. gl yphosat e- ang
S‘g‘f}%‘?‘gg‘?‘% e-afeesi st ant %i@e var?gﬂ €S CONMer Ci a‘PI/‘S/
sadramn| dlsbtautyinatdithdldie- t r ade nanes RoundupReady(r) and

‘l’at‘ibe tyLink(r). 30 Crops are also to be ‘l,Jnderst ood as
s “ﬁ[f t hose whi ch have been renfi&t ed rel¥stant 6 o
otrIpERd] poReBfcbBethy: 0eneli ¢ engipeering 4yt hods,_ for
exanpl e Bt mai ze (resistant to uropean corn borer),
(8% madof ethylepeskidelant to cotton boll weevil) and al so
] .. fresistant, ;o Col 0 beet]e). | es
hlg%‘b%?h?re%él%?}lgécreacﬁe Bt ]1% mai g%egybri ogs‘l/"of V\E)Xl%n%

k&dm9/ 063180 PCT/ GB2008/8¥)%,786 623%, NK(r3s5 %,Syngent a
eeds Bt toxin is a protein that is forned

. The
T %’t“iﬁ’r‘)ﬁllwe §tan ETYed foronghyiwih Besrlivens pnd thetraitere is
thEXHFRlyESoRld f@dufiShle ALt £ﬂ‘51ﬁﬂ%;\b&ta%l)e§g§\fdﬁ?§é@&§%gﬁ be diluted

.S};nt hesi ze such toxins, are SCri
wglz grateEmo A1ve BUSPEBSonsND BiF/RFi2ABcondentrBibh34656, WO

03/ 052073 and EP- A-427 529. Exanples of transgenic

pl ants conprising 5 one or nore genes that code for an
F4.1Geedd giglads resi stancg)and exm)ess ongyor nore toxins

are_ KnockQut (r) (raize), Yield rd(r) Zmai ze),
aqQyearsdot(r) (cotton) ,0-BY | gard¥r)  (dét%on),

R P R RO T T T cor e be both

ops or seed mater!al er eof
inpesiEtcandiert 0 her bi ci de99angh, atg3tde sargg oi e,
resistapt to insect feeding ("stacked" transgenic
(diapster, f' ESiMbxanpl e, seed can have the ability to 10

e_g_?@g@%@()%nsecti cidal Cry3 protein while at the sane
ime being tolerant to glyphosate. Crops are also to
Theeactind erssedio isdissobiadgn tuhaby endéidbridy edeppRédRAhB¥arrier by

! avent i gnal . met.hagds of breedi pg or genetic
Spgaﬁ)&;? & élﬁf?ggog'ﬁﬂt légtfﬁnaqvﬁp%rat-egﬁff’@d’aé’d‘f-put traits (e.g.
i mproved storage stability, higher nutritional value

and inproved flavor). Areas under cultivation include
F3. Seate 198h the crop plamds are &)ready gyowing 15

-Eggﬁl 'Intendedfor cul tiwvation wth thosg crop
acgl{)gln S. te conmpounds of tr(l)ela‘;/%vengoén caigt{g appl i ed
pobetioienevghadht MEWEI0ge ( pr e- ermay gence sagpl | cagiogn) or

.af ter weeds_energe (post-energence application), and
hl%ﬂE%EBP‘lSF‘E‘E}P%}PIa? ef fecti ve h®n appl%ed po2t%

in igeReg, The conpounds %.Of(pr nu%goél) aﬁg%di ng to

tfe 1 nvention can also be 0sed”in onbi on with
(diemestay0. Inot mnf)ur t her herbi cides. In particular, the

f i ng,. i xtures of the conpound of formula (1) are
o4 SRS, " a
The finely ground active ingredient is uniformly applied, in a mixer, to the carrier
moistened with polyethylene glycol. Non-dusty coated granules are obtained in this

manner.
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M xtures of a conpound of forrmula (I) with a synthetic
auxin (e.g. conpound of fornmula (I) + clopyralid

w@ 1®2)p¢3180npound of fornmula (1) + 2,4-D (211), PCOGBRUIRMH03786
of formula (1) + dicanba (228), conmpound of formula
(1) + diphenam d (274), compgund of 25 formula (1) +
MCPA (499), conpound of fornmula (1) + quinclorac
(712), or conmpound of formula (1) + am nopyralid (CAS
RN 150114-71-9)). M xtures of a conmpound of fornula
(1) with diflufenzopyr (252). M xtures of a conpound

FQExh R YraAndds) W th angncet ani byde (e. g conpodhd of
formula (T) + acetochlor (5), conpound _qf formylLg (1)

RO

activelingetdieviani d (260), ®ohound3 A0 of PoPmul a
t ol.achl g« (548), co d of »fegr mul az@eh) + 4
S‘@f“ﬁb %?Oﬁgﬁ?% ©(549), gTri(')éédc;)}rrpour‘f1z of forf rr){JI a (1) +
caffoRlyhleatMellulos®56) ) . Mlxd Ur es @f%a comBdand of 2f%r nul a
(1) with flanmprop-M (353%)., M xtyres of .a,conmpougd, of
kapbRnula (1) with fl ufer?gcoe(" (BRg' eoe 50 i (363?.A’V\D
0 gﬁ%ﬁ%&g@&%ﬁ%@ﬂh th3 vty 08 thd mixture is
Tlgeo%%g%ﬁ?%gerﬁorw a (I') with pyr oxajgdl faone (CAS RN .
mdiéEaedwih-wadr, Th sixdnessis extreded sng duandirisd 1 8 SHEIR of AY-
with an HPPD inhibitor (e.g. conpound of fornula (1)
+ i soxafllutole (479), conmpound of formula (1) +
F1esRty i one (515), conpaepnd 5 a&h fornuleq (1) +
pyrasul fotole (CAS RN 365400-11-9), cogp&und of
actie ingredient) + sul cotri dhb% 747)1, /"con'po nd of fornmula
+ tenbotrione (CAS RN 335104-74- 2) ;35 egonpound of
ta E)anrrul a (I) + topr arrezoar?(;b ‘(?C‘AS RN 210631- 68-8),
katimpound of fornula (160.6% 50 % 60 %

Reaioroe Yudls b taied T ARHE WA TRt it Qi ehb bhi@fhna
odihSshikaae BpnslidabRidye! of 3. 2. 1] oct - 3-en- 2-one (CAS

RN 352010- 68-5), or compound 10 of formula (1) +

4- hydr oxy- 3-[[ 2- ( 3- net hoxypr opyl ) - 6-(di fl uoronet hyl)-3

5 ridinyl]lcarbonyl]-bicycl o] 3,52. 1] oct~3-en- 2-pne
E{—‘é’é"—ﬁ%&%‘%@ggﬂ). Xt ur egb)of a (:oc ound o(P
adtReibdradieh) with a triaxtmne (e.X)%conpdifd of f¥rHul a

1) + atrazine (37), or_conpound of fornyla (1).4&
e'%@?%@lghw]azi ne 577)5)). &?Er essd(g? a co%ount(j Zﬁ%

' triazine and HPPD ¢nhi bi tor 15
n‘%@%@&%ﬁ%&%&g@%or mula (1) +1 ?(Pi azi r[?e/(ﬂ
(li5smxbdf atttydére, oxadmypound of forrmula (1) + triazine +

sotrion conmpound of romul a, {1) + tyhazine
s %é@?ﬂﬁ&n@te corrpound3t)? fo??fnﬁa (I)A{é’tri az?rf’e +
cadberhéthPeausepound of of ormul g 1) + 194 azi nel %
tenbotrione, conpound of fornula (1) + triazine +
37 Opaqueonsfremalss nd of-2%r mul @2(%) + 2i%azi nel-4 %
S?ﬁ%{; droxy-3-[[2-[ (2-net hoxyet hoxy) met hyl ]-6-(trifluoro

)-3 pyridinyl]carbonyl] 20

sibic6xEdi0ERuRiol] oct - 3- en- @8ane, 00.8Conpoudd %f f od.8iba

I) + triazine + 4-hydroxy-3-[[2- .
Wéf@zfrret hz);(sélrggyl ) - 6-{dirg%(¥dbr ohg%%% ) - 3?)%/?/‘! di nyﬁ &r bo

A G O Ry Sl s i

suspension concentrate from which suspensions of any desired concentration can be

obtained by dilution with water.
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M xtures of a conmpound of forrmula (I) with gl yphosate
and an HPPD inhibitor 25 (e.g. conpound of fornula
W@ 209seygBy phosat e + i soxafl utol e, conmpound of POr/GBR@S/003786
(1) + glyphosate + nesotrione, conpound of fornula
+ gl yphosate + pyrasul fozgl.e, conmpound of formula
gl yphosate + sul cotrione, conpound of fornula
gl yphosate + tenbotrione, conpound of fornula

)
) +
) +
g ihg re)/,phos at gteﬁ to a%ge% 1p controlhng% gn?sfj wgchfc%&%sgs applying
?ﬁ%&’ﬁf‘tg’ﬂ{e[lga{s (Rer BB Myi%fd&ﬁi% &?vte%dun@o;[gg) [;%mgouﬂd of

| f1 uoronet hyl)-3-pyridinyl]carbonyl]-bicyclo
opatladlen- 2- one, or compound of formula (1) +

|
L YD LR Bl Enrton o s R &b eshgf ipbibiting Bl grovwih Which cqmprises
applyiyg talihe yldneadriie md ek @y ebPa hé’rbﬂzcﬂall]y%fect@veﬁﬁhgurﬁ REL-
M xt ures of a compound of forrmula (1) w
CORRAUGLioh B ethni um (418). WD 2009/ 063180

PCT/ ﬁ@&?@ét%%zﬁ)ﬁre a’t%gto Mn’fétﬁ'&?gf s% ecﬁvé:lg w&ﬂﬁggﬁsses and

f or mul 0Si nat e- anmoni Um
wegilsitictops of usedul plantpwhivt oofnphsesmplptyuﬁg fo the useful plants or locus

o8 =B R o SR BB SRR B mpound o

foeoqdnd of formula (1) + gl ufosinate-amoni um +
pyrasulfotole conpound of formula (1) + glufosinate 5
anmoRioRR P sl gdants wnshick Siereumnesision faogarding t¢ e invention can be

us%ﬂ{ aq%f f g]%%% l’é@cﬁ'a LR But! %lﬁ?éﬂ]%e%ngl&u nogloﬁaéms olives,

(1
(1
(1
(1
(1

oh

(t

t

formu 0ST NAt 6~ AN
p@m@m@@mfﬁﬂbmmhrhhbe{rlénd-ﬂmhnﬂf aable atops, 0L BS teredls, for example

3-
baﬁ@’ ﬁﬂ‘i oi’%ﬁo%&g"ﬂe ‘ﬁﬁ‘?F‘]‘ Igpe( PRIZR) HiRsy BIERGRYS- sugar et grenyicpne,
suﬁﬂbd@@t@ﬂ)&m‘ﬁbﬁﬂé'aﬁd [vu%éfal:;leg Qsfecidily %Qregl's oﬁlﬁrze 3hd SOYR&HRM

of formula ( + gl uf osi nat e- ammdn
4- hprnggyssgs fr{dzwoegls iobe controlled may be both monocotyledonous species,

fof% %gfm%ﬁg)ﬁ]?g ct%w%; ng%{g%ﬁug (%g{%%[lﬁrﬁ Cﬁcr:hqggéiﬂoa
Lotinnp Mmch«ﬁmf @mnwbahélsag\mm sarp‘NsSsaanaa&&Mﬁ Sorghum, and

itor (e, conpound of formuia (1y
%ﬂé HoYs 6W°Fﬁ§t Ex3pRle Atudiigss dmeprarithis Cﬂmn@O(dmm+

| ‘
P aPanTHn T Al SOt POl b, i,
\ﬁbhomd§@m@uw®359) compound of fornula (I) +
b 15 d of f |
| APRRER S b Rl e bR ipE croge whichihaveibean
rex(déﬁéﬂ) toleEAROREHi ctfes b &Hkﬁe@ of ﬂérbi'éldelggé gt DM or(£5) Gs.

und of fornula (1) + iodosul n-met hyl -'sodi um
EP@E §6)PPQ‘(ﬂ@ﬂ(ﬂﬁ?@‘éﬁhl@@rqunwyntﬂonabmaﬂmﬂé af bmedmg loy by genetic

en%o%%% lﬁq%%r@g#lg?e n(%f aaérgégﬁégrﬁ%s IH%Q §%ﬂ%§¥ﬁ%(t% %1]15( ?cggﬁxﬁ\e;ﬁ}@ones €.g.

imedaniay, by lcanyeh}iortal Ry WIdRAtg i bﬂﬁk@iﬁﬂ@ sﬁ%%r@%@@;anola)
422556-08-9), conpound of formula (1)
Expmples o€ gropg F}@ﬁ h?fﬁ begn renderedteterans to h@‘biﬂi;de)i by (g?gﬁt)q engmeenng

| . 38
mARBHALE | VTR Rel dd el BRHCoH b0 Lot S TR cially
a"fﬁb‘blﬁmﬁie( th trade nimboRysndupReady® agti Libeft§B3k®. conpound

of rnul a % %ﬂ+ t hi encar bazone
f:g PSR RO Be gnﬁﬁtﬂ@;(g,& bmr,@thﬁw whichshgve been rendered resistant
to Hﬁhﬁhﬂzinge'&srﬁ%e%leﬁéeﬂ ﬂé@%‘g%@é R 1%)16%‘['}351%/ treg'stgﬁ)t to

hene- 3- carboxylic ac or* conp
Europearuternboyer)s Btiesbdor Gedisianrie cmmhwu @Bﬁhb)ahdéis[o(Elt Potatoes

(resistant to Colorado beetle). Examples of Bt maize are the Bt 176 maize hybrids of
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di hydr o- 3- net hoxy- 4- net hyl - 5- oxo-1H 1, 2, 4-tri azol - |
-yl ) carbonyl sul fanoyl ] - 5-

WOoreiobpb31ke ophene- 3- car boxyl at e, CAS RN 317815-BSF/GB2008/003786
BAY636-net hyl )). M xtures of a conpound of fornula (1)
with a PPO inhibitor (e.g. compound of formula (I) +
aci fluorfen-sodium (7), conpound of formula (1) +
but af enaci | (101) 30 corrpound of formula (I) +

I\ﬁ@@f@ﬁ{ XIS ’E]%.J) Bf go;cilr} isa g{%%n gt 1%?%%&521 u;al %y Bacillus

clni do et hy
tﬁurmgvemxmsmh béﬁéﬁé ,Ex@ﬁijbmwf(ﬂo)ﬁﬁs fo@frﬁih)dg@mc flantstable to synthesize

nmesaf en é401% conmpound of formula (1) + |actofen
S?"i’é@i‘ms’&re -A-#3k $48 EPcfy374 753, WO 93/07278, WO

Ot 5 L M AT o
oneer lahspcgeuwﬂa?mode fer3anyin} Epwltnglsdgklge]srs%nptyﬂndj@d&@ef? ]S?g Sﬁféioi:‘e toxins
B K DR BREFL MR it A CENDR® o Bollgard®

(doftof), NeHTREKE thotfbed) OV é?} A® ah ?%t ){%%(? ﬁg{}tlcqg 8 or sged

conmpound of formla’(l et ho
mgterfabthrreofcqnlhe boil lrmhtmft@herbmmm rag&,l at ﬂib&ﬁ)ne tiRERedigant to

n%%crt];ir‘éar g((?stgc_lgeg H‘glp%%l 2 t%ﬂ S? g%ajnpig gﬁ%&ggp the ability to
e;fpirésmhans(ebt)cldm@ryt Qf&&n%ﬂhfc%lt t}(e%%ﬁ)e HrROBRAY RfleQht t o glyphosate.

formula (1) + fenoxaprop-P-ethyl (339), conpoun

f or ntiFops @19 also o heaanderstrddiaspleingabase, wludnmm@mmd by

c fngﬁrﬁu{%r%l %ﬁkglmas ﬂf + <& #1% 8P3 %??1? e}{%x %_p62 % &on ?ﬁ.{?pgutput
yrop t

trits) (e-&. aghroxed sprape étdﬁi&)y héghep auifdionil xfaﬁfefmhambfaved flavor).

i 7ATS5 BN Py AT on i i qrap plants v already growing

ar@UbA@InenaRd Br chifid
set hoxydi m ( 2 56) ?31(0)1[11'[3 Qgﬂgﬁg&%%r o?lfaﬂtf; "}’ll(eac)ogﬁ_ﬁounds of the invention

capeysranplsd fosifore (Werdy emcrgq;(pnmmncrgemo@rapphau@h) ornaﬁer weeds emerge

(Pp%tﬁég)llzeg 4 %5 E@g}aéﬁ)z 3%% L‘élg] lyleéf%{l&? {?ﬁ%%a 1 eg post-

em@ppeend of fornul a (I) with prosulfocarb (683), or a
conpound of forrrula( wth tri-allate (816).
M xt mpovRdeeffsrnnlg (braceesding ta tha 1)1thxom dan @hsosbgnistd in

coﬁﬁ@a)t{oﬁ gﬁ@f?ﬂ%%gnd&g Tfur;ﬂgé;r %{*b‘ﬁi'm{i%s; Inmaelrﬁcﬁ g{ I(#)ﬂfz)%ﬂ@,]mlxtures of

thﬂmmpqunda)fcf@npdmﬁdatﬁuﬁmﬁmﬂ a (1) with diuron (281),
Wi th 20 netribuzin (554).

d of f la (1)
?HP%@% uIn TBRGIB %J" fgmgl%l% i %ﬂ}}lthﬁnﬁ Huémdﬁﬁz@mpound of
fofrkEiQ f
oﬁ(x%xgln) ?1%%@28 con{peﬁﬁqibﬁf n§1{11)a (w 4 ?l % or nilllnd of
fomé@ﬂ) +ohcaanl@dﬂﬁ8>),| Aempeuridoofiotraula ) Mlplnerfahmi (m;nbmpound of

fomgbr)re{méﬁ) ?%)20%5) 5 Bgmgio %tgtﬁﬁ-aglﬁ&{') ‘!'rz(g}ilgﬁmfas I(mﬂ)aor( qqmpound of

fomuliﬁ(m rablibe@raltd (B8S RN Moqtmtn@)?f a conpound of
fornul a (I) with di fenzoquat netiTsul fate (248).

M x iBEeHf acomnayad of fomula (Drutita diftyfepiaplyr (B5@Xat
di b e (szfc%)mpound of formula (I) with an acetanilide (e.g. compound of
formula (I) + acetochlor (5), compound of formula (I) + dimethenamid (260), compound

of formula (I) + metolachlor (548), compound of formula (D) + S-metolachlor (549), or

compound of formula (I) + pretilachlor (656)).
Mixtures of a compound of formula (I) with flamprop-M (355).
Mixtures of a compound of formula (I) with flufenacet (BAY FOE 5043) (369).



10

15

20

25

30

M xtures of a conmpound of forrmula (I) w th paraquat

dichloride (614). The m xi ng partners of the conpound
w@poobo63rel a (1) nmay also be in the formof 30PEEGBR®S/003786

or salts, as nmentioned e.g. in The Pesticide Mnual,

13th Edition (BCPC), 2003. Tige.reference to

gl uf osi nat e- anmoni um al so applies to glufosinate, the

reference to cloransulamnethyl also applies to

2000/ BRATE0” Fer asaeRe oo (0 W YRR AT KN a47300.55-

5)i met henami d-P, the reference to flanprop-M al so

applies to f ro the reference to

P OB O 04 Lorprina @k vith apy EIHIA Sbieor (egccompound of

Al f

‘ "i“%lﬁ“?“ PadGaboR @73 Eseﬁ’eﬁ?@*’?ﬁgﬁé% B T eRsfice 15 Bmpound
Kt eﬁa@dfptawmwcﬂﬁéngm &-9)sethponnt b€ formula (1) +

L N N

comppaidst fO:fmulﬁ Ol FUbBradelzonéd #d}?S R&y M063 E‘QSSP@ Eé}ﬁf)aund of formula

e ofr nore o he fol |l owi ng ‘her bi ci des

ﬁd dipfwléfﬁg’%lﬁﬁ&& ?(Erf%@th%x%bcgiy)mathylﬂé - deprpmedoib3nat i on
pYidiRy ;ﬁ%ﬂ%%@f)ﬁffgﬁl %—eﬁjz)-o mgkﬁ%%&?%% =3), or compound

|nven I on Or at a m Xt

OGBBmmlak(é)d’f dibydwxyek[[8r@ireeth¢B)promady 6{(diflnofobthyl)-3-

PP i 10 Y o S RSN €0:4355-80-7)).

am nagyekepfaash tm& %ﬁﬁa&iﬁ%@a%@aﬁﬂe (eg%ﬁlshﬁld of formula

am notriazole) (25), amoni um sul

(13 i atipzise (33191, comnopagof Samulagh ’gltq,rbuthyla(ﬂm@)(’/%))

Bao SDBRFT A SRR §*‘7‘19°§@§% ® i f e g o

(o rampbimi ¢SHéjmulagheiatrbameneis¢LAatdRy cbhipd8ad &7 fobula (1) +
benfl Jur al i n%%sgg benfuresate (61), . bensulide S 5),
Fed78re TRRAMIR PIZ@Hé( cARazng TPaTaseliowle pompound of

fo@ﬁﬁl ) -CUELAMR + é]ﬁ&%’ﬂOl‘?@ '35 C o fZ%%lggi))'ﬁ@ﬁE&% + tggﬁbotnone

(bi al aphos) (77) spyrl
chﬁmdlolf fqrama (Ipr¢rimbing # depriB&)one prommmivad of forn{uGAS) Ritiazine +

byt I gt R amet i c- e bR aeret o ytidiny carbonyl-

bicgdldBtAIToste3-6A-20ne, 8 foF R}
llgcgbé[o 415%7) e:chI?)I}e]zllf}Fenol ﬁé’?h I agg&%%%?gah droxcy3 2-

Garp@oxypragyl)- 6dﬁlfhhomm@hﬁlm%mmmylbhrb@nsmhmm{s Q11430t:3-en-2-
| ort hal -di methyl (148), cinnethylin (153),
ci nosul furon (154), clomeprop (160), cunmyl uron (180),
cyaanxtdres @ﬁsz¢n1pom;cwmnﬁe1a((lb&ﬁ)h clgwkdsaty (uigle (186),
cyclo closulfanuron 189 dai nuron
(21 “‘tﬂfﬁ g'ﬁ HOIPE %}d offgrrapia (1) (v lyplafégwe@d@néﬁ?PD inhibitor
€ g&)l OlHﬁ
( 5% 59)" p di ?EIQ%I?%P% (M%glyx&%é %xra%lr%go% Igoﬂ@%%&) EF Pormula o+
glpphosae di raeRofriviE) compbmetfofrfmmm(lﬁ B9 ) gl e e pe ehdulfotole,

oA PEIRE BAD) - Sphetiy T ePHoBcomPopDba) forinula () +

SIS e il YIRS

Comomudloflzfpr@}l a (Brid éb’hhbzag@g ﬂ)hydﬁﬁﬂ?@—([zqu@z-meemggﬂmp)ﬁthyl] -6-
t t

(o g me Rl s Sora e el Wottr 63 2w spragpand of

fofrif® (RN A BR3dte 304-Aydroxy-3-[[2- -(3-methoxypropyl)-6-(difluoromethyl)-3-

pyridinyljcarbonyl]-bicyclo[3.2.1]oct-3-en-2-one).

Mixtures of a compound of formula (I) with glufosinate-ammonium (418).



10

15

20

25

30

et hoxyfen-ethyl (CAS RN 131086-42-5), ethoxysulfuror _
(314), etobenzanid (318), fentrazam de (348), ferrous

W@ aoba6asq 353), flazasul furon (356), fluazol atBCT/GB2008/003786
(i sopropazol) (CAS RN 174514-07-9), flucetosul furon
(CAS RN 412928-75-7), fluchlgwalin (365), WO
2009/ 063180 PCT/ GB2008/ 003786 -42 fl uf enpyr-ethyl
(371), flumetralin (373), fl urretsul am (374),

]El u kﬁ‘g% %%%%ﬂﬁggf%% ' ”'ﬂg §g§§{smét£-a}1n% % an HPPD

1rﬂhhlmr(§ggymipmmnd ef fiyrtnul B3GP)- ghffbsim&a.ﬁ‘ln(l@‘iﬁnmsoxaﬂutole
1191 fééu pr oggm |~ (CAS RN 120890- 70- 2),
C‘P@H?;‘Plﬁ’ﬁéff%%‘ﬂ(‘ %Vr%PPWBW FRSEPIYione, sgitpeund of formula
L

e T
amgwaion & sghod)one, Mpmmldfotﬁ fmnmﬂneﬂhwgh(fdﬁﬁate AGn@GAm -+
te%‘o%%)icmehexaé%%%n% 1@% + %gﬁgalmbenéﬁpn%F \E/ﬂ? &450)
cmmﬂanﬂfoa“rfomﬁﬁa 1D + gfoBinhte- e{nﬁﬁgﬂlunﬂ £09 EAS N

e

| sgxaben (477 i soxachl orf ol

PO R LS ety s»ynwmoms%}cyclots 2.1Joct-3-
ekaldidt bl @ oﬁﬂ@g}fo(gtn%f% { ate-nldnth AN 4}3.8%?(%)&3!—3 [[2-(3-

MCPA-1 hi oe , hecoprop (

mmmropylw(ﬂﬁh)o;romath&bfsapmmawhomyﬁmmym[eez 1166673-en-2-one).

g: g 13 Slﬁ)of éért’%n%g]w&f %nef%kﬁz%gggg Aig or’an AHAS inhibitor (e.g.
coBbNRAVT T AL () OhehfARon- ﬁ@%ﬂm(@ﬂ% ecoh%%nﬁ'}lf formula () +
20354-26-1), methylarsonic acid

chlowmprpethdl (3o panpoygad Yoruda (iy &@ommulmmyl (164),

Tl SO SEETE o) TERSHSRER BRGATT) donc

saditm X364 copgimdhd offfdranl S (iy -6 itk (45 15)5 Ebm Mﬁlcﬁéiﬁformula @+

inR B 445 Hocebo A Aol - (A hp s p%gwmémgi S Byrmula (D
+ E@ﬁ%ﬁhﬁ%—ﬁ&?@hsoﬁﬁ@rﬁ (4{6@) Qé&é)mnc{‘«')fp%n fif aggepm(eg&glfﬁ%n -methyl

99662-11-0 osa I ¢ aci
(5048 39mpﬂlamf dfiformaa () 5&4):0suiﬂ1mnd5 at), dothpadiridyo Pordath (I) +

P B A S

422586108201 ¢ d 0¥t 4 P it ko | @&k
(7é604 ZSgox quorfoen (610 pebul . atgﬁzﬁgl Qtﬁ?onmethyl)

eheampe Heraila (b maSI{imIaﬁ?ddhlcomp@ﬁﬁdM formula (I) +

tn?gxg %??f ﬁ{eh‘ﬁgﬁ r(rE%%b%]dmnI? ggf & ag{iﬁl i{hﬂ%}%&é ron—so(c)hum (833),
cop:pfnuhg Slﬁfﬂlgllglfﬁ(‘lﬁ-} I{]hlimdéﬁfsaﬂﬁtm ?ﬁ g%la/dégé Iélgt{loxy—4 methyl-5-oxo-
”zrlc%n% gf-1 ﬁﬁamim}flli‘d%ﬁsqwlk% 5 hylﬁnm@ygrw%M): acid,
BAYHO) ?@*ﬁ@ﬂ% o0 SEERUR (DT HleneB R RetS Gy 105
dlg‘{dmézmn@ozﬁ%mlethpk 55-pha-mh( B,Zﬁ}magmlopyseﬂbg@ﬂsdl%Y 1]-5-
car hazo Q rocarbazone- sodi

e e 1t Sp ROV Sy S0 68 1 T G-y,

( Py AR &,fz( %ﬂﬂd&%&?ﬁlﬁg{g’%}m a%(?ﬁﬁlﬁéﬁ& (Et)g[hgompound of

(691), pyrazolynate ( razosul T uron-et
foraia (I ) Agt gy fept sodivng 05) qonpguunb efi fomgiuta (199 Hutafenacil (101),

ool bl L £ Bl el S 12 Dosmpoumsiradomatiagh +
cifid6-thy PRS2 ) icekhpbait &ﬁﬁfcmﬁlé' (?}Ztlﬁ&ﬁm%??% 3@7 6), compound of formula

pyrithi obac-sodium (7 gui'nner ac

(Dgiuforsenari(#E)( rapound |orff§mm1m @+ (aeRdfpn (488)p@stongroand of
fortnfY e [@737&1&8 '4"51%(')1365 61 —mealyl -6-trifluoromethyl-2,4-dioxo-1,2,3,4-
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simetryn (732), sodiumchlorate (734), sulfentrazone

(749), sulfoneturon-nethyl (751), WO 2009/063180
weEQDAEEI8D8/ 003786 -43 sul fosate (CAS RN 81580F/8B2®$/003786

sul fosul furon (752), sulfuric acid (755), tar oils

(758), TCA-sodium (760), tehyfam (CAS RN 35256-85-0),

tebut hiuron (765), tefuryltrione (CAS RN

473278-76-1), terbacil (772), terbuneton (774),

but L7 h l.chl 789 hi d
R bRl ) DR G T B SR g S1 3By CA8 RN
3151@@2@113)’) (793), th| obencarb (797), tiocarbazil (807),

triaziflam (819), triclopyr 827;i trietazine (831),
t ri f Mistirgsal@reommongd of %m)ﬂa @ witly dn G asi antiibieor((EAScompound

of el (B Blrorsd PGP BB or iy Th Asfitboditn (155),
camlﬁ?]lgidl"qfcfm?tgﬁ]lag go@gliéaﬁékliprggag% éf;f 138yr &ﬁﬁlbadnh -oF fman4 (1) +
°>1°€?>éyd&1ﬁ|(bf?(§ %OIBP?}W qf dpramyla(l 1+EYBqla§ﬂprl?aaﬂ (198), ppmppynshof

fdrh])uiégj 1f 4 dR138p¢ %{}ﬁ%ﬂ%%" X%hﬁi}ﬂfdrbf%o%ﬁdly (1523 feix2pRN-P-cthyl

570415- 88-2)
(Oh meﬂ@@ﬁgﬂﬂﬁu@ (et Aiybzi Rp(tauyleB6L), eorhpoyrtiest-friyhih (B +

R G o e
fdrhmla‘ @y Fhatbxy Rt (42 8pcofipbintd oﬁﬁnﬂﬁﬁt(bongﬁgﬁqﬂzaqu_ (&7,

Pestrckg Manual , 13th Edition (BCPC)
cqrpQad  dommtla, ) tdyesathp EBT)nernpound apfirinaia (Ip+ quizlofop-P

(ﬁ@) fcbﬂﬁﬁﬁﬁi‘ef ﬁ%gfar@ ggtﬁ&ﬁ)aﬁﬁ t(ﬁ%)’ﬁ're mugr(wﬁ r?g ?cr;g}utlaoﬁi)}i-

al so applesto uro
tepradoxydmp TG, efmiicomcholf forfriula @p+ trlakkomiyding (8 103); bRESmpSund of

RG] Mt b oo
for m\lﬂn&m‘e@@sa cg& biuitl mﬁﬁulﬁ%g%lﬂ%lSM?Odaﬁg{ﬁg)d??ta"compound of

rel ates to the res ective m xture of
forgplaDawith frigilath (8K1. ni xi ng partner) The conpounds of

el b aSORRSLNP BrhR T SRGRT B 28 Bpoumd o
fobnkkav([)s:erxh clilstidazen (034)pa CQTPQUHAGT Fornbids (1 lwath( dh)rorororumn (143),
according .to thaprnventron wth one or nore furt

2 ¢rappguod 3§0rera%a Fethicinrgs £28 1) rorascosantving of ifermula (Ilnwaﬂle

m@ﬂhb{mﬁ%@?feners The term "safener"” as used herein
nmeans a chenical that when used in combination with a

her tMmtmES pbag ucrapouﬂdeoﬂfnﬂmﬂa (Dbt @bhesds (1995) £ B&mpound of

g i BBl 555. # Pofpoumdanigmpa (ol iueahlpdone
(3@@)@&@%mﬁétﬁid&iﬁfoﬁﬂﬁaggﬂxmhcﬂr%%ﬁ&%eno &yl ling the weeds.

The safeners can be acor (63),
cl oddixtiree ef 2 pempoundi R rmdy GvetithipentindAh4[IBAG2R\r a compound

BB T o0 (R0 5 Sreer L0
f
Spiarsco scasodr il AU SR Bt

C or Mg‘ﬁgﬁ%ﬁ) hycrep formyda €y Wﬁtlardaqlmt H;Hrommm%)
SRR el omue oy iteseiyey e (B9

2009]11361313{8@ ﬁﬁﬁbﬁﬁﬁ‘@%é&ﬁ}ﬁ%&ﬁ of formula (I) may also be in the form of
esters or salts, as mentioned e.g. in The Pesticide Manual, 13™ Edition (BCPC), 2003.

The reference to glufosinate-ammonium also applies to glufosinate, the reference to

cloransulam-methy! also applies to cloransulam, the reference to dimethenamid also
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-44 phenyl ] sul fonyl ] - benzam de (CAS RN 129531-12-0),
napht hal i ¢ anhydri de (CAS RN 81- 84-5), and

W@x@be63smi | (598). Particularly preferred ar ePei/&Ba08503786

of a conpound of formula (1) with benoxacor and a
conmpound of formula (1) wth_g] oquintocet-nmexyl. The
safeners of the conpound of formula (1) may al so be in
the formof esters or 5 salts, as nentioned e.g. in

3th Edition 003. . The
spfic esrtgﬁﬁcﬁé&%‘gg%?“%%% BEE n%?éggﬂﬁmgr%ﬁgpa? bdice 4 famprop, and the
referegpoé ot mﬁhlobaél%dlﬁhﬁ AR HHBELO pydithiobac, etc.
fenchl orazol e-ethyl also ap gl ies to fenchl orazol e,

et c. IBedpigingyajio pﬁélerﬁommgn af foomula (Domhamdkiog partner is
PhGEY yaf“(l{])l 60 5 gg@dbe is from100:1 to 1:10,

especrrally from o 1:1. 10 The m xtures can

adv aﬂfhagmaugbwcdneidu&&dgdonslyl’me uahbm&hﬁﬁbﬁve%&ﬂloned formulations
case "active ingredient”

. (in
(We‘?'}él% §asteo a?thvé’(llflg‘?ggé TS theresRsFtiveoRpaw L pmpound of
ot IR with th¥hdibink peris@f ener) . It is possible that the

saf ener _and_a conpound of forrmula (1) and one or nore
addi Addrtamalyy antecirdeqrs pf thﬁff05¢w1;1géxeﬂala|dgﬁ orgdant growth regulators

Jé%eﬁgll? ng?Hﬁatl w1% a COEﬂpr?BP% gg) Saf%@)ﬁ rccoradng:got%p g Pncxifentlon or
1mm1hivlnatd:&(wbth alnfuxﬁﬁ]@’ as dé:_scﬁlb@lfﬁbob@ RRPlifef I8) fcrblith {l@? Wtachlor
en or mght be applied to the crop pos
(Hyeitipanid U8, smetmindgO) gmisebhazonn 1) smidesiiner 22hd a
a&ﬁf&?@l éhlf)P((fW$ N 49393B¢ Q)S‘Fﬁjleaégftrolg%érﬁ?ggﬁ%&k)()@g# ammonium

her I CI any, are ap
@6),tamelo§<zsf(é hk asulmi @P6), beghypinei(29), haffarti¢ingQWSRIN 68049-

t went
% 5? s Gy 8 SR RS R e PR AR et Brtamia 1.
bamgolimi{5ghtbeheardpine €3 ASRITNE30HC LA R rb%nﬁ&aﬁﬁﬁsqeﬁlﬁ&m%é te (61),
pplied to the crop post-emergence. Prefer cf1
b?ﬂsﬂg‘iﬁ gg ) 2)@111512% % lb@n%fﬁn‘ilé‘?mﬁéxs( RN W8S -1961'4t)ﬂmnzob1cyclon
(D BEILER, 6D bIEPLED R LT bl GG B, borax ),
br@araeﬂ €20), blpamthuhdé m)yorbmntfaﬁaﬁm (czlglg Htw fﬂ w1e157 aj béitachlor (100),
W i soxaf | utol e and
o GPBRED2S Rl L Ouky s e tonstmis (haDh opbpamidn(117),
"%’%ﬁﬁ‘ﬁ?‘;‘@?wﬁ“&ﬁ e oty il aEin P CSTRU Bl acia
(18%), shlenp (b¥4)+ @ﬂc;mmlanom f14%), :jcﬂnlcfart}?at—dﬂﬁcltthﬁ (248, amﬁlethynn
1) wit
(133} S5t o Repdp LR Gng B rmtoptda s

a clagiflidé I
cyahazinec@8pY ¢helanili ggsng ncg}'rcKo'af %c?c&%%ii%giu?& AR9), daimuron

trione and a
(20T AR b Sraemet @Eohisemadinhant (285% depoeindh (GIAS RN 1014-69-
3%%%@%2%1‘ dﬁ9Wd&&l&pMp' ééil)n cehcﬁfbg‘pr%g | 15:&5[55, ri]c(ios%li]aqm ?241),
dimefuron (256), dimepiperate (257), dimethachlor (258), dimethametryn (259),
dimethipin (261), dimethylarsinic acid (264), dinitramine (268), dinoterb (272),
dipropetryn (CAS RN 4147-51-7), dithiopyr (280), DNOC (282), DSMA (CAS RN 144-
21-8), endothal (295), EPTC (299), esprocarb (303), ethalfluralin (305), ethametsulfuron-
methyl (306), ethephon (307), ethofumesate (311), ethoxyfen (CAS RN 18 8634-90-4),
ethoxyfen-ethyl (CAS RN 131086-42-5), ethoxysulfuron (314), etobenzanid (318),
fentrazamide (348), ferrous sulfate (353), flazasulfuron (356), fluazolate (isopropazol)
(CAS RN 174514-07-9), flucetosulfuron (CAS RN 412928-75-7), fluchloralin (365),
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M xtures of a conmpound of forrmula (I) with gl yphosate

and a safener. Mxtures of a conpound of forrmula (1)
wowrak/oeligphosat e and i soxafl utole and a 5 safRCEGB2008/003786

M xtures of a conpound of forrmula (I) with gl yphosate

and nesotrione and a safeneqp- M xtures of a conpound

of formula (1) wth glyphosate and sul cotrione and a

safener. 10 Mxtures of a conpound of fornmula (1) with

I f A f .
LSS TR s o BB SRR 79
dﬁg@?ﬁ 'éﬂ&lnﬁ)r el) € A9 RANSA478M2x4 ) flasmefurén cmmlmcbgwcofen-
for mu gl uf osi nat e- anmoni um_and

ethpd €380)i ﬂmxanﬂo(% MMGMQOJ%OB%CM%%%H%W%Q -70-2),

f
R 0, 1 G D5 SRR S SN e o5,
ﬂm?iﬁ)yf K&;ﬂ()a,Sf:lﬂtﬁig:(ﬁnﬁethyIS(aﬁﬁ)n ﬁ:rrzrgplgfdrbn |(|4Q%)Jo flyjoza(ljmlne (406)
0 I Ntoce
nofosp IR DER ORI O T e A B el methy)
(49@r th&24bR (4% %)C krﬁﬂééhaﬁm?zt) Mkulﬁ%ﬂ(w&ﬁn@inoaan (462), ioxynil

und of i noxaden and a safener

ornmul a
(462 taopmuapnwsal @qmpn(%é,tlswwgym (47f)serreshlogple CAS RN

GETERFS S 0T €44 ot et erens
hrﬁkﬁ@{TmtSIe% rll\fIQPIéqulgﬂoetH}itl :(ISIIOD dEf(ISPBlk(Gglggafopropl(ﬁfﬂ?:)br;mMmp—P (504),
mefegacsh (bR (D pistadigon GrgiucSAioa? [5H0)

m aﬁnt‘f&ﬂggrlﬁy tﬁiﬁcﬂ‘ﬁ?@ﬂp |n?eth§b‘éﬁztﬁi§1%ﬂf8nq526)2methazole (CASRN

rorno anesul fonyl chloride
2(B334pahomptiearsoni eradid éas@,mmﬂyucqupmpm (53&)p methyldymron

(5§$f WlS P%E/n%?(g%ﬁ/ 00@ a8, rgetgtx%mu%rf’(éAs RN 3060-
89- 3) ﬁle%s@lun@ (552? hasgkiron (£33) anersunﬁmnyhemw (655)IBMK-616 (559),

nitro-phen nethanesulfon chl or

mghn%tﬁ (ﬁﬁowl@m@tnﬁgqn ATaRE52 6r3o$ﬁrf5) aamgritige G71),

I TR P PP 1.,

n-nssthng-glyphosat hodanadc aaddS&ﬁj norfloraEmm (49, dleit aCIdE%WCEiS)
1.4 bel ow,

(5D R4Sy i PR RBEIPCARER I e A SRl

0BliAoyl (599), oxadiazon (600), oxasulfuron (603), oxaziclomefone (604),

oxyfluorfen (610), pebulate (617), pentachlorophenol (623), pentanochlor (624),

pentoxazone (625), pethoxamid (627), petrolium oils (628), phenmedipham (629),

picloram (645), picolinafen (646), piperophos (650), primisulfuron-methyl (657),
prodiamine (661), profluazol (CAS RN 190314-43-3), profoxydim (663), prohexadione
calcium (664), prometon (665), prometryn (666), propachlor (667), propanil (669),
propazine (672), propham (674), propisochlor (667), propoxycarbazone-sodium
(procarbazone-sodium) (679), propyzamide (681), prosulfuron (684), pyraclonil
(pyrazogyl) (CAS RN 158353-15-2), pyraflufen-ethyl (691), pyrazolynate (692),
pyrazosulfuron-ethyl (694), pyrazoxyfen (695), pyribenzoxim (697), pyributicarb (698),
pyridafol (CAS RN 40020-01-7), pyridate (702), pyriftalid (704), pyriminobac-methyl
(707), pyrimisulfan (CAS RN 221205-90-9), pyrithiobac-sodium (709), quinmerac (713),
quinoclamine (714), rimsulfuron (721), sequestrene, siduron (727), simazine (730),

simetryn (732), sodium chlorate (734), sulfentrazone (749), sulfometuron-methyl (751),
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F 3 Br Na2S@B F3SC\ ~ONa 11 C C O 10 To a
sol ution of 2-chloro-5-trifluoronethyl-benzyl brom de

W@ 1@99%318n acetone (20 ml) was added a sol utiPET/6B2008/003786
sodiumsulfite (4.9 g) in water (20 nml). The reaction
m xture was heated to refluyzfor 3 hours. The
reaction mxture was concentrated. The residue was
recrystallised fromacetone to give sodium

BrRLCAGS B LPIB pBRGEE) SRRy o) g 75

TOAZsodlien tebufard @CABRN 35236-53- 0)7 t&ﬁmﬁuﬁﬁl (765), tefidyltrione
(Qi’ésgﬁéf‘}smggﬂﬁel)nt@{h;gg (;7%@321}%}31 ton (’59 9). ?ggutyr{ (e7 7%%(13enylchlor

(7&%) ?P%&%}@&%éﬁﬁ ‘?m@%ﬁ 4)?»/5%_ g@@@ RNM:&UELB 8),

331798, (aibebird (B3 fcorbant A G rivisg sl Bririclopyr (827)

wigiairiye (5&)@?@1 romtﬁﬁg@‘}éﬂ%@j}i’d} '{rgn,aza”e(ﬁ‘zi\%ﬁﬂ'l%s -80-5),

tn?xe)@;)pa&eﬁﬂll (@As 1@) 95766240-8 %5 mt%bﬁlﬁﬁ@ﬂ(&@z V(IR 2S)-2,6-dimethyl-

-Bromo-2-chl oro-6-f1 uoro phenyl

2 il R RO 4R oS P b (S RN
7 . (. :
otgbhstiay b Ehnblls Mﬁ“ﬁﬁ%’y"ﬁ?’mﬁ‘e‘?ﬁ iz s
cialthrypy bR 25/ )ob ] A RNTFOBLGS:2)7ar85-(25-dilgore-
begisHlox A S-mieivl-3-(3 HRetty  Ricbhen 23 4 sSaififurb Ssodbbie (cas RN

4((3%49@ o 3, 6-di fl uoro- phenyl) - net hanesul foni c aC| d.

he cru compound was used directly for furthe
sy nt 'Iﬁh@rrsxlngpmmms of the compound of formula (I) may also be i 1n the form of

es %f 8P La?ﬁﬁeas&%glg)%&gﬁé mal‘h@%%u&ﬁ? M;Jrﬂlafrggth %ﬁﬁﬁ)‘ﬁl (ngr@@, 2003.

wasS use Irectly

Tﬁélfetféi@iéce&&i @bﬂﬁsrﬁn-smm@@aéﬁ@ deGTloERADARY the BafB@nce to
-47 Sodi um

bepukiwopriaetykalipopplies ReRSHIUERR A ) - met hanesul foni ¢
aci d- hg R ﬁ% E’rgﬁ) oﬁﬂ@%ﬁh‘;{}%ﬂﬁ@? fo15fida @ (e nYix{fpartner is

furt er syn Sis
preReratily dromz b- 108do-106@&hy| ) - net hanesul foni ¢ acid. 1H NWR

(74(1)gTP1/H12n’i)itS§e_s cgrlx\gg)a:(xgaéé 3 };lgeb E%h ggoa[‘rf)d' H]e-mentlgged fo%ijﬁpﬂfaﬁons
(ih WHEEH Q0 stdivE R dréttidint'y tel atbPloRe AspbdivRintix At df cobigound of
crude conpound was wused directly for further

fospmian@swih tigouixing partner).

(2-c -3t f %%I - E iﬁ ' 4i

o and bty ShBRRI /RN s JEoRARF G A8 yred n
cdrtbindtin with 4xe ()i moﬂdﬂ)afenérsOhk(eSaseZhﬂxxWﬂof aSorhpormd of formula (I)

(2-chloro-6-triflugroneth eny anes ni c
ageerding ig-hgpyention woh oppeT 14&55 EW@@; %erg‘i@%s FaR %HS? ge uggdin
cc?mﬁi?xatéoé%ltﬁ Ane dHhore’safieds: $he fdrm Lhbener® ot AséBhereif Mleans a
cl(eamchil thatox}iéntused Inondristionl wighe hetbjcideteducasshe fuglesicable effects

[ % H- NIVR

op t%e erbicide on non-target organisms, for example, a safener protects crops from
injury by herbicides but does not prevent the herbicide from killing the weeds. The
safeners can be AD-67 (11), benoxacor (63), cloquintocet-mexyl (163), cyometrinil
(CAS RN 78370-21-5), cyprosulfamide (CAS RN 221667-31-8), dichlormid (231),
dicyclonon (CAS RN 79260-71-2), fenchlorazole-ethyl (331), fenclorim (332), flurazole
(386), fluxofenim (399), furilazole (413) and the corresponding R isomer, isoxadifen-
ethyl (478), mefenpyr-diethyl (506), 2-methoxy-N-[[4-[[(methylamino)carbonylJamino]-
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(400 MHz, d6-DMSO): 7.83-7.86 (dd, 1H), 7.43 (d, 1H
7.32-7.34 (d, 1H), 4.05 (s, 2H) ppm 15 Sodi um

W@ 20084061180 onp- phenyl ) - met hanesul foni ¢ aci d. 1H@IVRBEDB003786
MHz, d6- DMSO): 7.59 (d, 2H), 7.05 (t, 1H), 4.21 (s,
2H) ppm Sodi um -44 -
(2, 3-dichl oro-6-fl uoro-phenyl)-net hanesul foni ¢ aci d.
The crude conpound was used directly for further

S hesi )
e e TST
841$‘)- Nﬂd;oézfsb@&mm9mamdﬁ}gﬂgfﬁﬁ)ferﬁd 23 nfigfurds9f,a cbmiﬁ)u(ld of

(s m So

forla (Bivoeh b Ak AL 5 CABDRINLA PrBHR £D A6 cloqyippp meryL
(348(2)1"11(\4_%1"%_& of%@@mp&mﬂ%f?oﬁﬁlla( {1) n%?')alsoﬁ)egﬁ tid forrhtdf esters or

Sodi um
salt®, 8 nkintibhet @gphé]hylesmddMaB@alJ 10hEditian (BCPEhQ003 Lblee

re%s%ﬁ:aﬁg glo\élvgi%tocléér%%xy alis%c"}ppﬁes]c t%rclgqlillrlﬁtgceert aI%IHIQ Fe%r%ncezt%

feﬁ&l@mﬂél@@t@l ars6 a%gsme‘slw reARkple, pleenyl ) - met han es ul f om
c acid MHz, d6-DVMSO): 7.74 gd 1_7r
(d, liqqferably ﬂ‘@ ng(mgqqsm Igﬁﬁqmm formula (I) to safener is from 100:1

I t hyl - phenyl ) - met hanesul foni c
t"gc”% g&iﬁﬁgﬂ%ﬁ%%qqmqe d6- DVBO) © e % (m 3H.
3. 94T esmixdbdes Dmradvﬁmd'gemnsly be used in the above-mentioned formulations
2-1 0do-phenyl ) -net h eufo Cc_ac 1K NVR (400
G isPisepS "see memihent ppends T Jeooes i PR G pplt of
fofmAR (g) V@i@h ﬁ{é'tsafegié% It & ﬁﬁs@leglﬂat(tﬂé saférddr and a 86mp6und @Hbrmula ()

ppm ‘Sodi um trichl or o- phenyl) - met hanesul fonl c
angloing, or k| 1(121@@ heghicide(e), ifppRare app]ggl tg_q,qpus y- Boy example,

théd&fﬁ%ébzﬁ)ﬁé‘}%%% fgrlf‘g&lg %nmg&q%&%%ﬁﬁgnal herbicide(s), if apy,

might be ahpliedrto mhat 1bam/prer¢ﬁreyge)1em ndghe ba bpeliriddo dles ctop Phet-

crude conpound wa rectly for further
e@y%pws Itgg algg,gpqg‘.ﬂqlf thléltg &e safener anda compougd oP Formula (I) and one or

m.gmﬁe dddidd ﬂ%&ﬂﬁ‘d@@% J? A Qﬁeﬁ}lﬂ%d rg&ét AiiARH T‘Bpé‘}taﬁnlﬁg itHe safener

crude Wwas us 'y for further
méght bheppléed lﬁaﬁfm aawing the eedPaepsaedtticaimet and a compound of formula

G S QIR LS e DRSS e o
erflbrebidcfor@hi §§ %jjﬂled to the crop post-emergence
(2- chloro tri or onet hyl - phenyl ) - net hanesul f oni ¢

aC| dPref@redmnixipreeofia q()mlchmd of forgw(ﬂa Ihwathr{prtherderbicides and

aﬁg&trsa%h#‘arl de (13.5 g) was heated to 80-90C for 4
reaction mxture was concentrated. The

r esi MigtwapedpduahdOfotmiiaXT)uvith Sahetblzehlanandwasadener,
and the m xture extracted twice with di chl or onet hane.

rarfHeulagdyBepasgeor.

Mixtures of a compound of formula (I) with isoxaflutole and a safener.

Mixtures of a compound of formula (I) with mesotrione and a safener.

Mixtures of a compound of formula (I) with sulcotrione and a safener.

Mixtures of a compound of formula (I) with a triazine and a safener.

Mixtures of a compound of formula (I) with a triazine and isoxaflutole and a
safener.

Mixtures of a compound of formula (I) with a triazine and mesotrione and a

safener.



organi c extracts were washed with water and bri ne,

dried over magnesium sul fate and concentrated to give
W@ 2008/06338®@- 5-tri f | uor omet hyl - phenyl ) - net hanesuP¢DGBR008/003786

chloride as an 15 off-white solid (8.480 g). 1H NMWMR

(400 Mz, CDC13): 7.87 (m 1H5_7.68 (m 2H), 5.15

(s, 2H) ppm The foll ow ng conpounds were nade using

t he sanme net hod:

Chi PRI of ARARRR0 o SoTHRE) Bbpaiocias g puCotipe and a
q86:. (d, 1H), 7.89 (d, 1H, 5.18 (s, 2H) ppm

(2,6-Bis-(trifluoromethyl)-phenyl)-nethanesul f onyl
c hI ofVlEréures of aparagasod of mulmh ghphosat¢ dnd 2khfenct, 78

(3" e mbrsrof s outT bt BREbIa 0 yith shebasiean Forgutole and

sefohat i de. 1H-NI\/R (400 Mz, CDC13) 7.75-7.78 (m 1H),

706»%%”? 5255 F&meS )
(2-B 85 ¢ &}?qn%RS’ruéﬁéf FFW‘-%@ Wl‘ﬁgﬁb@ﬂlﬁ%ﬁﬁ@m mgsgjrione and a
S@f@hé}rl de. 1H NWR (400 MHz, CDCl13): 7.84-7.87 (m 2H),
7.58-7.61 (m 1H), 5.18 (s, 2H) ppm
(2- CIM@tm%SofGl Q!mipomud of filverwyd () weh Igtypéssdté amd/sulcotrione and a
g}@i ride. 1H NVR (400 MHz, CDC13): 7.28-7.34 (m- 1H),
=7.18 (m 1H), 519(s 2H) ppm
( 2- CiMigtesofld dogipound BE MY ()@ RN fiufﬁaﬁﬁﬁé-ﬁﬁfrﬁﬁrﬁ&ﬁ%d a
glorlde 1H NWVR (400 30 MHz, CDCI3 6.98-7.05 (m
P?}‘jrﬁg%és&j(ca%%%l 1), ég 92 (s 3H) ppm WD 2009/ 063180
(2-Chl oro-6-fl ugﬁwou% rr%%o p evr‘%} quostl%aéen'esu 11%]n3}|and
lsohaﬂﬁtobandllksafﬂm 400 I\/Hz CDA 3): 7.34-7.37 (m 1H),

7 04 %ﬁ% a&&?ﬁﬁﬁ%g}? 5@@%@?@&& s%%ﬁ*aﬁat%ﬂmqna@n and

n&bbtﬂbﬁéél@@sdy&g@ CDC13) : 7 90 (d, 1H) 7.72-7.74 (dd,
1H), 7.25 1H), 5.03 (s, 2H) p
(2- CMl?SWéeScﬂflar?@mmu@d of &rmlar(émglm gmwmat@ ~hinordndlen and

I&t}% CDC13): 8.45 (s, 1H), 8.07 (d, 1H),
@&ﬁ%&ﬁg{)ﬁ 85 (dt, 1H), 7.66 (dt, 1H), 5.27 (s,
2H) Mirtures of a compound of formula (I) with florasulam and a safener, particularly
Cl((:)Z .Chl oro-3-trifluoronethyl -phenyl) - net hanesul f onyl’

Avigiocaemedyh NVR (400 MHz, CDC13): 7.76 (d, 1H), 7.66

(d,

(£ Hct ot cohpot ot i S bl oy gy  stns
partit@rily eloquit ddbRmeAF0 10 MHz, CDClS) 7.75-7.77 (d,

1H) 1\/17)|;..]¥1r3657of 25001(11 bur} £ fo 1%(;) with p1noxaden'anc51 aSngeglgr particularly

cjqumban@e;gylt rifluoromethyl - phenyl) - et hanesul f onyl
chloride. TH NWVR (400 MHz, CDC13): 7.76-7.78 (d, 1H),
7. 74Mixturesgf a cpmpguirt WO(xuula 1B)witlbbroMokynil 2id) a ppfmer,

e nmet hanesul fonyl chloride. 1H NWR
pﬁ%‘g %08%%‘%‘5)9 67 (d, 2H), 7.17 (t, 1H), 5.55
(s, 2H) ppm 15
(2, 3-Di or o- 6- f | uor o- phenyl) met hanesul f onyl

chl of? HOYWWMWMH lugtpite, Dot do naolimitsthe (uyentibl.,

7.12-7.16 (m 1H), 5.23 (s, 2H) ppm
(2, 4-Di chl or o-5-fl uor o- phenyl ) - met hanesul f onyl
M@M\IW (400 MHz, CDC13): 7.43 (d, IH), 7.60

1 g(e’actlo';?s that are co(vered%jv Sc%eme 1

Some methanesulfonyl chlorides are commercially available, for example, (2-

bromo-phenyl)-methanesulfonyl chloride, (2-cyano-phenyl)-methanesulfonyl chloride,
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(2, 3-Di chl oro- phenyl ) - met hanesul fonyl chl oride. 1H NWVR
(400 MHz, CDC13): 20 7.51-7.61 (m 2H), 7.32 (t, 1H),

WG 2M68/06380 2H) ppm PCT/GB2008/003786
(2, 6-D chl oro- phenyl ) - met hanesul fonyl chl oride. 1H NWVR
(400 MHz, CDC13): 7.44-7.4644m 1H), 7.33-7.38 (m
1H), 7.19-7.23 (m 1H), 5.43 (s, 2H) ppm
(2, 5- D| chI oro-6-tri fI uor onet hyl - phenyl ) - met hanesul f ony

(4 @'h %}bO%OHlll\l Qtﬂir%ﬁ%rfo%@{de 7% difhord-Fhenyl)-

métﬁar’fésﬁf%lgrl @hlokidé |(lQﬁt@cb‘£phén5ll) mb&ﬂyés)ﬂfaﬁyhammaj Retmifluoromethyl-
chloride. 1H NVR (400 CDC13): (an %Itg)n
phpnyh)- _met}q@e@q-}fony}_gh ogdw%@-tnﬂp@rogﬁhyl—p enyl)—meth esultonyl

Gt¥hg to
cH i B oL TR UG e np L B Ot
Exfandde T.147Etamplé B4, belowt4- 7. 17 (m 1H), 5.16 (s, 2H)

PPM 30 (2, 3, 6-Trichl oro-phenyl)-nmet hanesul f onyl

chloride. 1H NWR (400 MHz, CDCl13): 7.54 (d, 1H), 7.41
Ei;eﬁlmnlé i1 PRepfratios of gd'd)imﬁréﬁﬂchloro- -trifluoromethyl-phenyl)-methane-
riTTuoromethoxy-phenyl) - nmet hanesul fonyl chlori de.
_ﬂgx_xmml_uoo MHz, CDCl13): 7.61-7.63 (dd, 1H), 7.52-7.54

(dd, 1H), 738740(d 2H), 4.99 (s, 2H ppgp WO

2009/ 06321.80 R SB; 008/ 888186 -56,C W0 Na
(2-Trifl uo hyl ™t "hi e—phenryt)=net hang f ony]
chloride. SAMR, (400 MHz, CDC13): P(m 1H),

7.71-7.73 (m 18}, 7.55-7.65 (d, 2H). 5.30 {s, 2H)
ppm T% %@fﬁ%f? of2: %}ﬂoﬁ; 9%?1@51‘09{&}%;1 -HehAdecthide lg?@ %jm acetone (20

no-2-trifluoronethyl-bernt 1) ester
mB \@Itd&ldded a‘so]Btlolk-Bf ®|d111m SHSiteRE.9 gy inCratery28 mitp The reactlon mixture

we&k%&edl)o to; %ftllgic]‘é)lr u](SZ era ﬁa&:t%%o%arg\%g 2 éésn&g e(amfﬁjgremdue was

rebRisRifieel EHogn dcktdid 1§ bveﬁb&uﬁﬁ@céhl@ﬂcb SririQuotemuhgl-piealhanethane-
to reflux for 4 hours, The reaction m xture

sulfonissid escAncRfvhite selith{etR2 #e MMM (400 Mz MSR7-89 (m,

r silica gel. Further acetone
1%‘%5%?%@ 21 3B (?hiri%)u&m't he 10 silica gel (30 ni).
The conbi ned fi Itrate was concentrated to give

t hi oacetlc acid S br ono- -trlfluororret I-benzyl)
est e hgollowing gorpp %Iw(elie I?*?‘ie Wing he SApRMe

CDCL ,
i 1.6 b o ey e A o o
Mz, ds- i8OS, Hy(dy hH),Satte7 98 (e @H), BE93(s aHbepmc aci d

o e L e
MHRB 4SO, 9’2?d3§H§ . 63317067mﬂmH7m w(s@mn;pptm d

S-(2-chl or 0- 6-f [ uor.o- 5- net hoxy- benzy ltL ester.. 1H- NWVR

( 400Sodipg (3émermngy2-chiorgen ﬂum-wlﬁayl)m angspifoni¢ acidy hH-NMR

(oMt Y4, BMs0)37 3746 @3H), 21357 {Fem 3y, 4.01 (s, 2H) ppm.
Sodium (2-bromo-5-trifluoromethyl-phenyl)-methanesulfonic acid. 1H-NMR
(400 MHz, d¢-DMSO): 7.84 (d, 1H), 7.73-7.75 (m, 1H), 7.42-7.45 (dd, 1H), 3.95 (s, 2H)
ppm.
Sodium (2-chloro-3,6-difluoro-phenyl)-methanesulfonic acid. The crude

compound was used directly for further synthesis.
Sodium (2-chloro-6-fluoro-3-methoxy-phenyl)-methanesulfonic acid. The crude

compound was used directly for further synthesis.
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ppm 20 Thi oacetic acid S-(2-chloro-4-iodo-benzyl)
ester. 1H NWMR (400 MHz, CDC13): 7.70 (d, 1H), 7.52
W@ 2009063180 7. 17 (d, 1H), 4.14 (s, 2H), 2.33 (s, PGH:BR@A003786
Thi oacetic acid S (3-chloro-5-trifl uoronethyl-benzyl)
ester. 1H NVR (400 Mz, cocfdy: 7.48 (m 2H), 7.43
(s, 1H), 4.11 (s, 2H), 2.38 (s, 3H ppm Thioacetic
acid S-(5-chloro-2-trifluoromethyl -benzyl) ester.
1H NSRIE0Q-diloro-6-f8oroBonehyl-Pha s/ uethuppsulfpnisgcids The crude

C%ﬁ%%glgle\%gs U(Sg% filéle_gﬂy e gurth(:r Syn%h@sis 2.38 (s, 3H) ppm
S- ( 288didhc{2- M éroSs-iodo ;Jhaxgﬂpmtﬂmlemﬂﬁmwdc)d a$1-BIMR 40 MHz, d¢-

crude conpound was used rec

D8ORS, T Goer. 3 (b L 7 18 {a, 125, 3 §4 &) 3y pprm.

Ssg 2?8&?&?& @%}?% L &%@J@E@% %’;H' ’gl}_fcrﬁ!ié compound was

u(ed dlrbbﬁly fot. fidhdrsynihkhis. 4. 47 ( 2 ). 2 33 (s, 30 3H)
fﬁ%él&g)cg%qhggrga g'l\%u%goqgét yl- eny -met anesgl céncl)g §<:71 61H~NNLR
z@o(ﬁrﬂe JBMM%} righl Hommtm)(h mﬁzzm)(t ashes.01 e ppde

npound was used |rect y for further synthesis.
Exanﬁbélum (le-cmzpreFfarrgﬂuomm@hyl-phenyl)-methanesulfomc acid. IH-NMR

B R R R

2H) ppxt ure of aqueous hydrochloric acid (2M (2 nl) and

acetontr Ie 10 m ded chloro ci.ni mi
itri rorzntr%;m% )c/j] r%}?ngﬁlrgetﬁ?w (g}l&é%ld dﬁ'&é\ﬂ\/m
acu%ﬁizﬁ’z‘%%m THORSY R 1, S013Hd, 9,0 33 hlsqqaem)m 05 (s, 2H)

tr| uoronethy 10 benzyl) 'est
pplExanple 1.3) (2.27 g) in acetonitrile (3 nm). It was

necessar o) ntrol.th erature o

by SRR e AR PefiTa el AR Rz oo

DMSONG.59 (dl, 2B, 10T (1R 4.21 (s, 2H) ppm ‘
S-(4-brono-2-trifluorometh benz ester.

| -
conpPedingnZet-dichloro-ofiiore-phenyheme besubinic stk gade
cgﬁlg&gn%%:?stus@ irg& vzaﬁ?ﬁgﬁeﬁ% onef or 30 minutes. The

on m X d between di et hyl et her
(50 Bbdiuan@, @thnmssmmrmphd@l)cimbmanemlbm%cﬁ YH-RIR (400

558 A BEEAYTE BB ki e

| aye Soifif @91 %M@?E&glﬁﬁ@th&ﬁésh%ﬁic%@ﬁp h FENMERO 400 MHz, dg-

silica gel and puri col um chr omat ogr aphy on
DS Oy 4.43e7.48 i, 21;11) 7.28 Qt,hllHu)c 392t Brwnt. i so- hexane) to
gi ve

( 4- bPBHE G- lichipse-shapiyrebaasiyiipnicapit, Tas sudg sompound was

ugéailcﬁfecﬂﬁf@%ﬁhmeéyhmemgll (2 225 g). 1H NWR (400 Mz,
CDC13):  7.94 és (d, 20 1 7.68 (d, 1H)

5. 08 Spdiunp(d)S- phiorcrﬁemﬂmoawt% fonjgeaged. 1H-NMR
(A 18 BEDRAEE): 7B4NQAdin), 7.67 (d, 1H), 4.29 (s, 2H) ppm.

Sodium (2-fluoro-6-trifluoromethyl-phenyl)-methanesulfonic acid. 1H-NMR (400
MHz, d¢-DMSQO): 7.39-7.44 (m, 3H), 3.94 (s, 2H) ppm.

Sodium (2-iodo-phenyl)-methanesulfonic acid. 1H-NMR (400 MHz, d¢-DMSO):
7.71-7.74 (dd, 1H), 7.48-7.51 (dd, 1H), 7.22-7.26 (dt, 1H), 6.86-6.90 (dt, 1H), 3.85 (s,
2H) ppm.

Sodium (2,3,6-trichloro-phenyl)-methanesulfonic acid. IH-NMR (400 MHz, de-
DMSO): 7.50 (d, 1H), 7.43 (d, 1H), 4.20 (s, 2H) ppm.
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(2,4-Bis-(trifluoronethyl)-phenyl)-nethanesul f onyl
chloride. 1 HNWR (400 M1z, CDC13): 8.06 (s, 1H),

wa2®4/08180 (m 2H), 5.19 (s, 2H) ppm 25 PCT/GB2008/003786

(2- Chl or o- 6-fl uor o- 5- met hoxy- phenyl ) - met hanesul f onyl

chloride. 1 H NMR (400 MHz,-48BC13): 7.25-7.28 (dd,

1H), 7.04 (t, 1H), 5.18 (s, 2H), 3.92 (s, 3H ppm

(2- Chl or o- 4-i odo- phenyl ) - met hanesul f onyl chl ori de.

%Hég'@’(ﬁ’dl A Mfﬁorm&ks %7«3{1?@ -th&panbEliforfe 44d( Fhe dide compound
“(asllﬁﬁllcb;feéﬂBerrﬁlﬁhﬁrmﬂ@@lhyl phenyl ) - met hanesul f onyl

7 0 Spiim @ttt mphb iR o 3l e Chice
cNPOUA62k8 e Pt EB200 BirfRB A fhesisd 2

(5-Chloro-2-trifluoronethyl - phenyl) - net hanesul f onyl
chloride. 1H NWR (400 M1z, CDC13): 7.80 (s, 1H), 7.74

,3-DiC -0- U - -
chlot#i¢ or i de. 1H NVR (400 Mz, CDC13): 7.74 (s, 1H),
7.67 (d, 1H), 5.%9 (s, 2H) ppm 5
(3- Et igey carbony N 6 riyf’l uor of@shyl -

esul fon-y orige. 1 H
(d, 1H), d. OlH), 5.83 (s, 2H),
1.44 (t. 3H pph

E:EI (Ii)/Ar%It rgf&ltur% %%L%jg%%kﬁélm%&hﬁ%@?@gs %DGXU}f acid
(E)sunpldﬂb 1) P.8Y) 4l plﬂdsbhorsus];ﬂen(ashbam (135 4) wa$ heaitl tomm90°c for

Reactl ons. that are coverg y Schene 2 Exanpl e
Olil‘S ’B}eerﬁgﬁ. 100, Ik tyye was concentrate The residue was poured onto a mixture

oBicé endEWh@F SndPtHethikhit® E%EMIWW hﬁﬁi&?@:ﬂ@ﬁl%é G cor&&mcd

am no) - pyrazi ne- 2- car boxylic acid nethyl est
OWW@‘C@W$ Wereewashed @FEth(WtQMCmeB, dri¢dNier @lagn@slwn sulige and

cghrﬁgrt]%(ﬂtg) ;ﬁrq &CC}E 0-5 u;«%:ﬁghglcﬁ)lbenxgtrﬁ?’tpa%%s{lg?nyl chloride as an

offexitinsolid &.480 gﬁmmmom QDCH)7.87 (m, IH? 7.68 ﬁm 2H), 5.15
(ﬁ.q{chl oro-5-trifluoromethyl-phenyl)-met hanesu fony
bPire (Exanple 1.2) (4.2g) in dichloronethane (32
m ) was added dropwi se pyridine (5.3 m) over a
period of 5 mnutes at anbient tenperature. The
r eacTIilﬁofwllm?viathcuc&npmmdsWierermmﬂeatsn%lhaﬁﬁrhe piethegliper at ur e

:g;cé ﬂ»ls tnﬂucgo&%tho )-I%ngl -met aneswfgny\{valﬂoggg e1 tN?VﬂtKQSOO

MHz, CDCl3): 8.08 (s, 1H), 7.96 (d, 1H), 7.89 (d, 1H), 5.18 (s, 2H) ppm.
(2,6-Bis-(trifluoromethyl)-phenyl)-methanesulfonyl chloride. 1H-NMR (400
MHz, CDCL): 8.05 (d, 2H), 7.78 (d, 1H), 5.63 (s, 2H) ppm.
(3-Bromo-2-chioro-6-fluoro-phenyl)-methanesulfonyl chloride. 1H-NMR (400
MHz, CDCl): 7.75-7.78 (m, 1H), 7.06-7.09 (m, 1H), 5.25 (s, 2H) ppm.
(2-Bromo-5-trifluoromethyl-phenyl)-methanesulfonyl chloride. 1H-NMR (400
MHz, CDCls): 7.84-7.87 (m, 2H), 7.58-7.61 (m, 1H), 5.18 (s, 2H) ppm.
(2-Chloro-3,6-difluoro-phenyl)-methanesulfonyl chloride. IH-NMR (400 MHz,
CDCls): 7.28-7.34 (m, 1H), 7.12-7.18 (m, 1H), 5.19 (s, 2H) ppm.
(2-Chloro-6-fluoro-3-methoxy-phenyl)-methanesulfonyl chloride. 1H-NMR (400
MHz, CDCL): 6.98-7.05 (m, 2H), 5.22 (s, 2H), 3.92 (s, 3H) ppm.
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m xture and the m xture was washed w th aqueous

sulfuric acid (2M (3x 30 mM). The phases were
waepanetieédd and the organic | ayer was concentr aPE€UGBII08/003786

resi due was purified by colum chromat ography on

silica gel (eluent: ethyl ac4date / dichl oronethane

from 0:10 to 1:9) to give

3-(2-chloro-5-trifluoronethyl-phenyl net hanesul f onyl am

10 N PSSP PR St o8 g o
M$&5§D7ﬂ)13) 0”83‘59 X7, ﬂglj),l 759447;07((9@ 115)3. 33’ (S(YZHO:b%‘H {s{pH) ppm.
200dP Ut IndeisapERgbArRRE b ahloride Et R (R et

cmgrggomﬂ@ \I\H? &7 TRdgiyad, nmﬁ hQS%@nIEI)WEUBQﬂ 2H) p ppm _
(2,4-Bis-(trifluoronet hy fphen I"met hanesul on&l amn
0) - fPrGpeeqinelin-BoRymiethaness|fonyhshloyide sH-BIMR1MONMEZ, CDCls):

o A e oy s
25].1)(2—(?111_81@:1{-?iﬂlﬁjrbmﬁmyl Eenlyl) methanesulfonyl r<]:h101‘1|d%3.0 1nH-|N;_\r/1an(4OO
MB!I 726 b dbDods B Biabit (b e 250 Pk AR
E 40Qp Mﬂﬁoro%@moﬁgtﬁléﬂpﬁérgg%tha&séﬁo@ chfb%ﬁ]}: 1%1\ﬂ§R (400
MSIZQGD@Q DH-7.70. @613, 7.78. 7h fan L H), 7.53-7.58 ¢ 1H) 5.55 (s, 2H) ppm.
L I e TG e
MHéQODMHZ) 7.00CIR)(d, 18),3674 @8, 1H)7. 6387 58(4, dH),lﬁlo (S 24113 ppm.
dZ}(?é)leglo ;ﬁgg §-9nethzal1_1|)esu1fony1 ch onde 1 ?40% l_9313C13):
7@3@32 o;rrp7& ﬁq grg@ % - phenyl met hanesul f onyl ami n
0

razine-2- <darb I'C aC| d nethyl ester. 1H NWR
( 4OCIZJ\?I-B;chtdmﬁ?xﬂuord@hﬁﬁyl]{—h&thahb&ﬂfoﬁy%k(rcﬂe 1HyNMR3(400 MHz,

c1§>§13) %9 15208 Zg? 3%"71[% D, 18, 558 Py - > 28

3- R 1 “
RN O et Ak iy T Ep

36137 456, THY 7 66590504 2EImpms. (0. 1K), 7. 527 60,
ARKES 7 29.7 27
E ) %-Pl%%@%—qhse,%?g ,ﬁltlﬁ%lr'%%ulfony?ghlonge. 1R a0, cpCy):

7.8 31 Bimo 03,5737 (tf 1R 5006ek oH). ppaineny | met hanesul f onyI ami
| ester

?Z)Odgﬁ;ﬁlch&ﬁj)e 2@?@1}?&%@' n g@?f%h%cg?%%gl@w400 MHz7CDCL):
7 7 17
7%4574%(% 114711? 37;33 ;’é@ é(;:gnlgém 19 gzéiim 183, 4.44¢s, 3 ppra:
3-( 42EFBith1029{6Fﬁriﬁ]uum1mtbylIc];yien}dmﬁmyhamemﬂﬁmgkcm{mdw [1&NMR
) i ne- 2- i i t t 1H NMVR
QYA RPORTSA® RS ity S ey T b a6
(d, (ifﬁnuon?s eB’élﬂu%mxﬁér}lyl eﬁﬁl)&ﬁeth&lééulf&:y@émsﬁde B NMR (400
Mgz&Délﬁ) gg 3,660, TZ(Y‘DDT’ 61-ﬁkfgr(¥hd&)l@&@@,ll2ﬂc)ppmam no) - p

v COBRRS AR a6 g TR o OORHE ¢fC): 796

7. %(ni,H)j{)OZ 6.‘(!77 6743@18 11, 7480747 (ROH), §G94(M 7 k) 1HE 518 (652H)
S m
PPBQ(Z Chl oro-6-f uofg 3-rnet hoxy- phenyl net hanesul f onyl a

r h
" ogéﬁ%*rﬂ%ggﬁasﬁhen% @gm{%ésﬁlf% gh]gngayl(% T«ﬁ\g[g)@oéw%mb)
7.34d, 1H),, 7.4l @2114),0847 (8, 2By ppm>d. 19 (s, 2H), 4.03 (s,
H) ’(2-31‘ nsfﬁloggrhetﬁggy%ﬁégyl)-methanesulfonyl chloride. 1H-NMR (400 MHz,
CDCL): 7.61-7.63 (dd, 1H), 7.52-7.54 (dd, 1H), 7.38-7.40 (d, 2H), 4.99 (s, 2H) ppm.
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3- (2-Chl or o- 6-f 1 uor o- 5-rnet hoxy- phenyl net hanesul f onyl a
m no) - pyrazi ne-2- 30 carboxylic acid nethyl ester.

WQARHOBING3180100 MHz, CDC13): 10.49 (bs, 1H), 8.56PCTGBLG48/003786

8.48 (d, 1H), 7.34 (d, 1H), 7.19-7.22 (m 1H), 7.03

(t, 1H), 4.08 (s, 3H), 3.91 (¥)-3H ppm WO

2009/ 063180 PCT/ GB2008/ 003786 -54

3- (2- Chl or o- 6-f | uor o- 3- net hyl - phenyl ) - net hanesul f onyl a
?1488)(mmmﬁ&ﬁet)ﬁymﬁarpaeﬂw-hfet@ﬁeﬁumgmloﬁet eH-Niit Md8 MHz,
CDECh): 77.8877.0fm] H), 7619’3781@& 1§3 7.5-205 (@, ?-PD;:g 30 4s,@41) ppm.
(s, 3H) 2.36 (s, 3H) ppm

3- (2- Chl or o- 4-i odo- phenyl net hanesul f onyl am no) - pyrazin
FEaatmial BoRybirgtige bfkthidacemt dtyd S48 ibesmo-RHrifR ok@Ry1Mdazyl) ester
CDC13): 10.23 (s, 1H), 8.57 (d 1H), 8.45 (d, 1H),

7.76 (s, 1H), 7.63 (d, @H), 24 (d, 1H), 5.03 (s,

2H), 4.04 (s, 3H ppm )J\

3-(2-C 5<5-igpdo- phenylﬁet hQHESquonyl am o) 3 rgﬂj\n

e- 2- carlb I|c acid methyl—ester. 1H NWR

CDCH). ¥0. 2&F;s, 1H), 8.58 (d, 1H) 8. 46 H?S:

7.83 (d, 1H), 7.62-7.64 (dd, 1H), 13B(d, 03

, , 4.0
(33 ( 22@? ﬁéﬁthsﬂﬁgffﬂﬂ”ioﬁm\%f anlu%{nﬁgwg?&ﬁd&ﬁwgiﬁ] (%d)2) iy psghone (20
ﬂgg?:v 28 a&@é’ éékfufn ﬁ?dagetaﬁqtl fou! (g) e?ﬁe,elreacti'dﬂ‘ Mﬁué 4\%@ h%'!éd to reflux

for 4150 Tlﬁ—j)eact@nomx(m{e v@s{)illowecg’@) c(o@l tolsm}bleryt t@gp@r@,ture and was

t%g%‘?f%ﬁﬁ? Br ot B LIS ath bR ard R CRaN o PaRS poueh e

siléth gayc@zml) ETRE cohﬂalﬂe’tf @1@&5 was codicehtrigddg |giesthiacetic acid S-(4-
1H NMR (40 10

8. d
1380@8-2(161 ug:q)metlyyl-,t@n%yl) esﬁq) as aﬂa,glgrllgwd}_% (325 g g?ﬁéNMﬁ HA)K)O MHz, ..
(%?%%3 yI ’gg%en 1), 9180 (P, 9 42(@;I i gfrf%(@ iI‘ij b 3%35 SH) ppm.

mst hanesul'f o azi
car boxylic aC| d rret hyl ester. 1H- NI\/R (400 MHz, CDC13):

O 3 (0] -FO%O S\K?]i? e£mé6 3%61’1’12_11 e 68 7 70
(5 St Bgousl somipops Weg ege ygingdh bog O

ppm ’Igﬁ’oacetlc acid S-(2.4- bls—(tnﬂuoromethyl)—benzyl ester. lH—Nl\/[R (400 MHz,
3-(3-Chloro-5-trifluoronet hyl - pheayl net hanesul f onyl am

ls}jﬁr&gzﬁsan)27 60at- okyl 21), 434 sdith 138 s t3¢h) ppi NVR
( 400 { acx?t(i:(g%c]i% é (24 f%ioro-.f(wé%ore-?-mfﬁbo?(% -})g%%ylilg)térl}_ﬁ Iélgﬂ{ (400

MHQ,ZCDSIb)ZZ-DQ 742Q4d (1), 8183 (PPH, 4.32 (d, 2H), 3.87 (s, 3H), 2.35 (s, 3H),
3-(4-Chl oro-2-trifluoronethyl -phenyl met hanesul f onyl am
PRBY - pyrazi ne-2- carboxylic acid nethyl ester. 1H NWVR

5(3 422 T%ce%@k {2 chﬂo;‘g A R3o- E%H@y@:@%é}t?yﬁ%g@mhog a@;ﬁz, CDCL):

72701(51 @Hl) 725’@@ YH))5.1744, BlH{) 4pleings, 2H), I2 33t(s 3H) pplm _
o) - °F~*'fifea S ST o BB el 120 S S oo i,

8.47
c%@g)l Vi 3743 %01?@ 451 (slbﬁi) |_8§Z §f}6p}%rgl|)
5.12 ”llfsqacguﬂ) :;lcwll, S€(6 o@li;}ro—f?l—l)’lfblpmmethyl-benzyl) ester. 1H NMR (400 MEHz,

SPT PR PAE AR B8 T T AR 1By A S ey

10. 24 HiSacetlddoid 8- (Q% lehloﬂd?%qmﬁu&Bn{e%yl%Eﬂzy 4)7es§34 ’fhe7<?rude
(m 3H), 7.50-7. 1H), 3H)
cppippund was used dlrectly or further synthes1s

Thioacetic acid S-(3-ethoxycarbonyl-6-trifluoromethyl-pyrid-2-yl) ester. 1H-
NMR (400 MHz, CDCL): 8.35 (d, 1H), 7.61 (d, 1H), 4.73 (s, 2H), 4.47 (q, 2H), 2.33 (s,
3H), 1.44 (t, 3H) ppm.



10

15

20

25

30

WO 2009/ 063180 PCT/ GB2008/ 003786 - 55
3-(2, 6- D brono- phenyl net hanesul f onyl am no) - pyr azi ne- 2-
W@ 2000053186 ¢ acid nethyl ester. 1H NVR (400 MRCT/GB2008/003786
CDC13): 10.39 (s, 1H) 8.57 (d, 1H), 8.43 (d, 1H),
7.60 (d, 2H), 7.07-7.11 (m -B9- 5.42 (s, 2H), 4.05
(s, 3H ppm |
3-(2,3-Dichloro-6-fluoro-phenyl net hanesul f onyl am no) - p
yraz I’Il’lﬁoazfzﬁcaﬁdi@ 8y(bimgethyd-Aai fthorehbiplyl-baizgl) estet THeRRn{dE0 0
MHz, CDCl13): 10.3 , 1H), 59 (d, 1H), 8.45 (d,
coppound was vrseézhre Yé’H?'{mﬁréﬁltge%% (m 1H), 5.21 (s,
2H), 4.05 (s, 3H) ppm
3-(2,4-Dichl oro-5-fl uoro-phenyl net hanesul fonyl am no)
Emﬂmbélﬂ-’lgaarbm(bﬁ(é bramp P -irdluoydmetb yley BiEnres il
dCDC:13) 10.29 (s, 1H), 8.58 (d, 1H), 8.47 (d,
e748(d 1H), 7.38 (d, 1H), 5.05 (s, 2H), 4.05
(s 3H) ppm 10 o

3-(2,3-Di chloro-ph I nmet haneﬁ\}gsrlonyl am no) - pyra
-car boxyI| 20 d este : , 8”7
CDC13) : 1 .58 (damlH) -
7.44-7 B aF s 25 (t 1H), 5. g, 21, 5

s, 3 m
( 3-(2, 'El_t? z[]ﬁfntthmrcxf aineny hypdbhlnss abtﬁc(ﬁlyl) @nﬂ)):)mmqe‘a)mtnk— @0 ml)

o A g o ijl%lfozggllfglglmnﬁlﬁ?‘%%g’éég (90g) 1} H))P{R ogg 4]% w m!ﬁ_blre was added
| ai- 20-65 4@%&déﬁ&ixél§jw1syd)soluﬁoﬁ%f it oadetlt acil- L &t-Broddo-L-@dfluoromethyl-

i), (s
bgngst) estay (Bmmplélp%) T sptmassin RO Gymrt v nesassay i cantrol the

R i B in ST o RSt Sy Righit R fiiigp rac or e

tiioB0ktié.adi S-(M-bdho-2-frifibrdmeathy(-benzit))ested. Qe cdraplefibh) of the

4. 05 , 3 ] ] ) .
a@l&@ﬂﬁﬁ@éﬁ?@f@%@ Wh s ethMcanhieyisnasve) fopyP minpis sThe
reaﬁ:@iBH %X%&vif?ﬂzﬂng&leﬁ%méen%éﬂé{d etﬁ(%&éﬁﬂ&q%s’ sodium
cm0¢@1€'(12% wW/m) (201)1). The@gahi@ Bryenwad Wpshed v8th fusthe2dqueous sodium

4. 04

cBiopgesTy3o 3t BRT000, The eramuindavey Mas regmiled dhiesidg absorbed
o)’ﬂ:o’iéﬂléw%el Bid ?/ﬁémc%,cl %Mfdr&t@é‘hﬂlff@i fita %ﬁfeﬁf 1:1 dichloro-

1H NMVR (400 10. 41
ngethane(/ dso-hepne) o smfm(%sorpﬁﬂ m@uor@nethylc@enﬂ)bmethm@sulfonyl

éﬁ}(’fggl Bl%ﬁ}‘gr%g (%2%5 ?} uor omeg h)g Imﬁenypﬁgﬂh%dh UW o7n8y1 @,
1EBNY.68 (d,A¥)a2.08 €, 2H) pamboxyl i ¢ aci d net hyl ester.

1H NWVR (400 MHz, CDC13): 10.41 (s, 1H), 8.58 (d, 1H),
8.47 (d, | H), 7.61-7.67 (m 2H), 5.44 (s, 2H), 4.06

(s, 3l BRGWing compound d th thod:
3-(3-Et hoxyclgr k?g%lyl?l GStv‘ﬁr?lml?o?grsrlgg yesag)l/errln(ej (2) vyl met han

esul f(@dyBiartirifbipronpsthy-phenyl)-vethaongsplionylahiatideel HyWMR (400

N Epeh RS ih 7 ofg At B 2l oo 71 (g
1H), (2-Chioro6- ﬂ%»S-ﬁeﬁ%x&@he@me%a%@sxﬁﬁngl éﬂﬂ)ndel 1ﬂ6NMR (400
/ GB2008/ 003786 -

pm WO 2009/ 0631
hfmz,@@&xgol 5728 (dFbrOAR {8 (oA 85 ppni
0)-p S
Chob GRIAOE:Fiogf Fraf e E RSt thieri 5 s B (i Rz,
CDCly): 7.89 (d, 1H), 7.72 (4, 1H), 7.30 (d, 1H), 5.04 (s, 2H) ppm.
(3-Chloro-5-trifluoromethyl-phenyl)-methanesulfonyl chloride. 1H-NMR (400
MHz, CDCls): 7.75 (s, 1H), 7.69 (s, 1H), 7.65 (s, 1H), 4.88 (s, 2H) ppm.
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8.46 (d, 1H), 7.50-7.58 (m 2H), 7.33 (t, IH, 5.25
(s, 2H), 4.05 (s, 3H) ppm

W@2{02/063380- phenyl met hanesul f onyl ami no) - pyr azi NPERGB210B003786

xylic acid nmethyl ester. 5 1H NWVR (400 MHz, CDC13):

10.24 (bs, 1H), 8.59 (d, 1H);>8:44 (d, 1H), 7.88 (d,

1H), 7.53 (dd, 1H), 7.37 (t, 1H), 7.06 (dt, 1H), 5.13
(s, 2H), 4.04 (s, 3H ppm

3-(5- (Esmtllﬂyfcr 2ﬁﬁﬂudrbmemgnphdiwl}mbmmyésmmmhbmldéonyn\ﬂvﬂ{ (400

Wbl Bty e 58 (87 5hy gl A ) pog, 4

(5d 11 ]((523-D¥cﬁ)ﬁ90-%3mﬂ%1?pom&}}1_§§)h@ﬁy% %@than%sﬁﬁ)n F’ché%ﬁ]ae 1H-NMR

(300 MIRE tGI@CbhérWH(ﬁﬂfh)aﬁéé’t(ﬂfﬂﬁyISé&(noaHmmm ne- 2-carb

! 1
007 165 Ay Rop gDk o e nesilsai ghioride. 11-
NIMR. (400DBHZ, GOCGINS. 88-{d, 18,4781 §d 124 5.83HDBH, 1. 48k, 2H), 1.44 (t,

m
ﬁ%(mms 6- Tri chl or o- phenyl net hanesul f onyl am no) - pyrazi n

r - AC e 0 ;
e o R L
MHASCDE];) LHP7 (188, 1.68 (4 B, B3BEL, (151), 2H) (s, 3H)R.4 (s, 3H) ppm.
ppm
3-(2-Trifluoronethoxy-phenyl . net hanesul f onyl am no) - pyr
azi ne-2-carboxylic acid nethyl ester. 1H NWVR (400
MHz, CDC13): 10.15 (bs, 1H), 8.59 (d, 1H), 8.45 (d,
_1_|Rxeact1on55@;aremovcmd Vﬂqhem6241 7.46 (m 1H), 7.32-7.36

é_%.l. B graaoxggf 5- -cﬂl'()'}d 5%8901{031& ﬁgxq hnéth%esﬁfon 1-

adsip@)-gyratiherdroartmixiglit a¢id emeiingitebianesul f onyl am no) - pyr azi
ne- 2-carboxylic_acid nethyl ester. IH NVR (400 ,
CDC13) 10. 31 (@, 8. 57 (d, 1H), 8.45 (d, 1H)3
N\ 001'14«9 §i %ﬂhe(t 1H), 7.51 (t,
LI uoro Byl - phenﬁl nmet hanesul @n\l am no) Py az
| ne- car E)oxyékcs\\ac:l d 25 nethyl este §(
MHz, CDC13) 10.05 (bs, 1H), 8.61 (d, 1M) 48 (@

IH), 7.49-7.66_(m  4H), 4.95 (s, 2H), 4.03 (s, 3H
ppm Ep a solution of 3-amino-pyrazine-2-carboxylic acid methy ester (commercially

e e
(F/kkmpl@ﬂ@l)f{)llglih cﬁdhl()Metth‘l): (BBnﬁﬂwéﬂaddbg'IEDropﬁvﬂcZ%ﬁghgz (5.3 ml)

O(JF:\) a E?Jﬂo 5313'_1 aé i;})nE?egflt t; Regaturg,.ﬂ? én @GCW1WG was stirred at
2R &Mt Q@%&M@%f @ﬁ&%/ 9RB1B8methare (@SEHH? lyBis 2dded to the reaction

Prepar at’i on of
n:lle[l(rQ a@&tlmmxmrﬁwm Wlaslmdovﬁhwbumlﬂﬁmswidf(@hw (3x 30 ml). The

- amn zi ne- 2-car boxyl i c_ac est er
SRR A e 68 P onemttlel. Hiahaus el urified
b|y| o@hﬁhrlclﬁ-omato graphy on silica gel (eluent: ethyl acetate / dichloromethane from

0:10 to 1:9) to give 3-(2-chloro-5-trifluoromethyl-phenylmethanesulfonylamino)-
pyrazine-2-carboxylic acid methyl ester as a white solid (4.728 g). 1H-NMR (400 MHz,
CDCl3): 10.30 (s, 1H), 8.59 (s, 1H), 8.47 (s, 1H), 7.77 (bs, 1H), 7.54-7.60 (m, 2H), 5.15
(s, 2H), 4.04 (s, 3H) ppm.
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3 To a solution of
3-(2-chl oro-3, 6-di fl uor o- phenyl net hanesul f onyl am no) 5

W@00a/p63180 2- car boxyl i ¢ acid nmethyl ester (ExanpCBGB2WB/003786

(420 ng) in acetonitrile (4 mM) was added

N, N-di i sopropyl et hyl am ne ("Hgni g's base") (0.39 m)
and methyl iodide (0.28 nl). The reaction m xture was
heated in a mcrowave at 150C for 30 m nut es The

I
{ opor ok SpdBha el R Rl BB,
et heB -(@rdB Begreursomnyitiy D) aheoylinesttaab o foRMamild)ep ypivase 8-carboxylic

gy (MR AR ERI: T ST bk BB e 0 1,

7\9@5@@@' (ﬂM 31), brdsng, ﬁtir}ﬂ 50QNE M) afoeqs tﬂ{)%ﬁ?

1'oro- 3, 6-di fT uor o-'phényl net’h
S uI f 6r(915)Br$e(ttmt9¢oramtﬂm!) nbynﬁmeﬁ@ngs%@nbkamo)@yaumb -2-carboxylic

B aasbe nSod GO eyl 498 b, A BT ¢0R e

SI)H)(S TH))0-88 {d 081, ngl&_irj) LH)?S lalz (6.2H)24.05 (s, 47,}13%pﬁﬁ 35')
USI na(@ﬁe§§a(l%ﬁ)‘?‘r?ﬂ§@ﬁ%y )%her?ylm% angsulfogselgglrllno)y\lgay?azrlrge-g carboxylic

aclﬁ &?etﬁ?yhle@fep mNMk'(m@mizﬁéﬁaﬁ{n)e%gh{s es%ré §154 QE/ IQ]',{-/@{,”% 39 d, 15),

yrazi ne-2- carboxylic acid

8@%@ Nz 7.660C131); 5.45 B4 2HY, 4.04.6) 3H$pﬁl& (d, 1H) 8. 45
10 111
7 6 5 ( tBr%m c2- (:ﬁl’og)gg%uorcb&ﬁeng'%h?}%&?eguﬁm? )-pga% e-2-

c4BoxyAd)achbicthyl yl ester. IF-NMR (400 Mz, CDCL): 1033 (bs, 1HD. & 58 (d, 1H),
ri uar one ne anesu on
B S DA 050] € el FOn 6 93 Sttt 525 e 2D OR: 1) ppm.
ea; €8 %%W@&ﬂ?@s&ﬂ% %%% %}@%ﬂe—%%%oicghégﬂgi%ethyl

ester) SHINMR3(400 MH23CDE]):3)23p(bs 1H), 8.59 (d, 1H), 8.43 (4, 1H), 7.52-7.60-

BG5S R P 2 SEelHS) RappioibidDe M aifieene

4003 - -
(7 0 l;etlzsgo%ﬁr%@-ﬁ‘)ﬂuo@orﬁ@chf(]d%he;igﬂnetﬁaré&llf&lxlﬂiﬁho) pyraz'_bne 2
cagb@gﬂ]@gqm@mq;thygesag {5 NMR)@@@MHZ CDCly): 10.31 (s, 1H), 5.5 (d 1H), -

76 arb, 5700 S\ oY TELREEE LA L s

( 4003-P(AHZBrofﬁBQLﬁ‘)ﬂuoﬁorﬁéthﬁCbheﬁ?ﬁnet&I@&ﬂfcﬂbgl 0)- %ﬁaﬂlﬁe-z-
7.31 2

| %b%WJﬁ(ﬁﬁmds‘Pﬁthpib?ﬁterv@}IM/(é@@m SO U 20.55 (& 1H),

SAORERONT SR (4, TTFEEE. PR L e, TR0 2RH? Gr ) porm
et hyB»(&-lﬁhhanb Wﬁhor@pﬁe@anbuhmyésulfo mﬂjrﬁy’—bw&uﬁsl-eirboxyhc
acif) mefiyl estfy. a1-KIMRCA00 MEz  COCE) 10,53 (bs: 11 260 (& THD, .46 (d.
1H), 7.17-7.23 (m, 1H), 7.00-7.06 (m, 1H), 5.18 (s, 2H), 4.05 (s, 3H) ppm.
3-(2-Chloro-6-fluoro-3-methoxy-phenylmethanesulfonylamino)-pyrazine-2-
carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl3): 10.29 (bs, 1H), 8.60 (d, 1H),
8.44 (d, 1H), 6.92-7.03 (m, 2H), 5.19 (s, 2H), 4.03 (s, 3H), 3.88 (s, 3H) ppm.
3-(2-Chloro-6-fluoro-5-methoxy-phenylmethanesulfonylamino)-pyrazine-2-
carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl;): 10.49 (bs, 1H), 8.56 (d, 1H),
8.48 (d, 1H), 7.34 (d, 1H), 7.19-7.22 (m, 1H), 7.03 (t, 1H), 4.08 (s, 3H), 3.91 (s, 3H)
ppm.
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g N NH~ Hunig's base 0 H3C) 5 To a solution of

3-(2-chloro-5-trifluoronethyl -phenyl net hanesul f onyl am
wWo009/0318@zi ne- 2- car boxylic acid nmethyl ester PEKRGBRI0S/003786

2.1) (1.5 9g) in acetonitrile (20 M) was added

NN- di i sopropyl et hyl am ne (" HS4i-g's base") (0.71 nml) at

anbi ent tenperature. The m xture was stirred for 5

m nutes at anbi ent tenperature before dropw se

addi 4 i 2 Hro-AA8HoUW-hidthyRbhenyl)-methanesulfon lamlno -pyrazine-2-
et hy?t(rlf urgr onet I’?anesulygo)n%r%ye)r(n 71 y )y

cabetybiniacid hethybestdr) 1EINMRH#OOMHD Glagh)s r19t2{§r(é. 1H%8.59 (d, 1H),

72800 QRS 1ol bn b o B Bl A RERRD LS

and Mz—mﬁ&bwﬁ)detﬁueﬁylﬁﬁtmemowmmqjmm ~2qehtboxglic acid
silica gel geluent di chl or onet hane

mgthy{ esterh L HANMR (400MVHa: GREkNI0 Bh @nhn 3.57 (&, 1H), 8.45 (d, 1H),

7RG TR b CBrD: 2 A0 SO ISP DE SRR
( 40034(/24:ch1m3:)do ;Bleﬁiln(edlanééd)fonﬁlaﬁﬁn@d)yrdﬂﬂé-z -carbpxylic acid
ooy el ol bty (o

789178, Ln;) 3 6067 64 (aRd mﬁq mﬁ) SeOBE(sIEI a5 (s, 3H) ppm
3-1(2 Bis-(tri fl’uor onet phenyhnet hanesul f on
t hyl 3éznGfd@mpqm@szlnh%vyb-m@thmuwmala@p}rpwmt - g@%yhc acid

w500 N (R oB T G, i ) it

SZH)(S 141)04.00 ¢d, 13H) 7.88 (8,11 H)s7.881dit, 1H), 2663 (dt, 1EBL.2FEsn2H), 4.02 (s,
[ (3- Bronp-2-chl oro-6-fl uoro-phenyl met hanesul fonyl ) -e
3HP191Pmam no] - pyrazi ne- 2-carboxylic acid nethyl ester.

L N 4901, Ry e B o Rhdmind - s o 04

ca(rt]oxmd)a,cuﬂmeﬂly( ssterSH)I NNMRXG0( MHz z@)QH) 19630 (s, 1H) 8 57 (d, 1H),

senst Tk A Gt L SHE S UL R cotcr ©

N@z(@&ﬁ&mﬂ%%m ﬁ&?ﬁ&harﬂekﬂlfor&lﬁﬂmb)ipyﬁtﬁm-}
7 73 77 (m , (.42

carbqu/h(ccgcubpqpthyhe@qr 1H-NMR) (409 5 1H2:13 6% uéH% 58 (d, 1H),
BT RSO 8 0 80 e

- et hgd(3arhlom}-5 uﬁ)ﬂu(ﬁamemyﬂplmwhnethhnesulmwhnmbhyyrazme-2-
o5 R 00 e S Tl 13 o 10,
831503(& 1(}2 7?612!)(5 B19.60%s, 131)) 7.58 (84 1)( £92 Bhor),4.84 (< BH) ppm.

3- [ (3 (G:#(Hdom—mrﬁﬂumomemyhphm;’hnﬁhmulﬁ@tmghpmﬁw)}
S BB Ry P BB Eotf S BRI 18556 o 1),
814@)@ ﬁ1)44' 1d7.7% tﬁu 2ﬁ) 2745777 &J gﬁrHH)llﬂ)Lz 6, By, 8.03Ks,(3H) ppm.

"3 (5 Chl(()ro-Z tri uoromethyl—phenyhnethanesulfonylamm}_g-pgr%zmea—
carboxylic acid methyl ester. IH-NMR (400 MHz, CDClL;): 10.38 (s, 1H), 8.57 (d, 1H),
8.47 (d, 1H), 7.81 (s, 1H), 7.66 (d, 1H), 7.49 (d, 1H), 5.12 (s, 2H), 4.06 (s, 3H) ppm.

3-(2-Cyano-phenylmethanesulfonylamino)-pyrazine-2-carboxylic acid methyl
ester. 1H-NMR (400 MHz, CDCl;): 10.24 (s, 1H), 8.63 (d, 1H), 8.47 (d, 1H), 7.64-7.72
(m, 3H), 7.50-7.53 (t, 1H), 5.15 (s, 2H), 4.04 (s, 3H) ppm.
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3-[(2, 4-Di chl oro-5-fl uoro- phenyl net hanesul f onyl ) - et hyl

-am no] - pyrazi ne-2- 10 carboxylic acid nethyl ester.
WQARHOPINE3160100 MHz, CDCL13): 8.41-8.44 (m 2H), 7rGDGBLN08/003786

1H), 7.15 (d, 1H), 4.26 (q, 2H), 3.85 (g, 2H), 3.79

(s, 3H, 1.23 (t, 3H ppm -55-

3-[(3, 4-Dichl oro- phenyhnet hanesul f onyl ) - et hyl -am no] - p

yra2| ne- 2-carboxylic acid nethyl ester. 1H NVR (400

?%éﬁ%br%ﬁoaﬁeﬁ}qﬁ)eﬂﬁ%su&ogﬁa&%o)-’&iﬁazn?e—ﬁ%ar%oﬁ%d 4wid

n@th)yl ester) THESMR3 (400 MHg6CDE L) 21939 (6, 1 nIé) 8;%7 (& 1H33 4%)%1H)

gy TR AR R S R L e

%H;lgl ,GéIIGQhMrlZwG ﬂi@@&%henﬁm@ﬁmﬁdsulfﬂxh&lam&lcﬁéi)ytmnelﬁ):arbOX}’hC

7.27-7.31 4.7
aiimerty ggtet L H- SRR A0GHIFE: CDSIE): 1655 s, 1D 3 (3. &5 @
f I I I | -
(BB T 55BN o e Papesyl 4 g5y s
( 400 3MELZI-DI6IBIB16—)5 ﬂ18:)r6-2)h(31111y1m:bﬂ1)aneﬁlfellyl(adunoj)ﬁgyrazme@ carboxyhc

a%d%eﬂm estgg)nIII-I g (%g(f‘% E‘Ialélg‘ﬁl%{i@ G, égﬁ}s é§ (6,38, 8.47 (4, 1),
Sl s e ) 11

1?&;&@%{&@% ;hgg@l_'pg an@uggnylgmlm)bpyrq;n@g -(:arbmﬂq)c acid

A}?ﬁ %t %ZHCHM% E%oo %]—I%{C 32%% és*%lél)fs Fd 1 ﬁ §$ gd 1H),
7(4t4 7. Sl-ﬁimp;{im) 7\86 (20D SGS@QWWOWGHsbﬁm?SG -

PR L TEN AT

M%thepxm(&mmﬁo@m I—I) a4l (1821 Inpa, m@r 1ﬁ)/8£6(d 1H),.
uni g' s base C ~S

T36+BH8 @, IN)N A2 (d, GEDH. Zf-ﬂéfd; (d¢olfé) §&6UEi Bh) 6f04 (S 3H) Ppm

3-(2 net 0
oyt a3 - DR ey R BB R BB e
nietDA ese. 1H3NNﬁN(m0m¢zyCDmgr 106 (s, (F),18.58 @asHARISI(d, 1H),
NN- di i sopr.o Ieth | am ne '(%Hunl s base") (0.22 m)
Ted/-3%{ms4H cﬂ5d% 1 ; £i BH BA%t ur e was
s AER), SR 2g Gma b, idp (-t Adad

react o DG i cRanciopl i) sy S Tarbbific acid
niethyp estat. U EeNMRI (40neéts CaxClg: 10’[11% (rse $HYL ROl 1§49 6l 1H),
TR0 WBeRar arr Lof o Ade 5 0 g forem
3- [ (3,3, 3D sb B- @rffdok&ﬁ&hﬁqﬁféﬁymﬁﬂfonylammo)-pyrazine—Z-
carboxylic acid methyl ester. IH-NMR (400 MHz, CDCl;): 10.41 (s, 1H), 8.58 (d, 1H),
8.47 (d, 1H), 7.61-7.66 (m, 2H), 5.44 (s, 2H), 4.06 (s, 3H) ppm.
3-(2,5-Dichloro-6-trifluoromethyl-phenylmethanesulfonylamino)-pyrazine-2-
carboxylic acid methyl ester. 1IH-NMR (400 MHz, CDCls): 10.41 (s, 1H), 8.58 (d, 1H),
8.47 (d, 1H), 7.61-7.67 (m, 2H), 5.44 (s, 2H), 4.06 (s, 3H) ppm.
3-(3-Ethoxycarbonyl-6-trifluoromethyl-pyrid-2-ylmethanesulfonylamino)-
pyrazine-2-carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCls): 10.09 (s, 1H),
8.58 (d, 1H), 8.49 (d, 1H), 8.45 (d, 1H), 7.71 (4, 1H), 5.73 (s, 2H), 4.49 (q, 2H), 3.99 (s,
3H), 1.46 (t, 3H) ppm.
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sul fonyl ) - et hyl -am no] - pyr azi ne- 2-car boxylic acid

ethyl ester as a beige solid (0.206 g) 1H NWVR (400
worIoeeL3) . 8.62 (d, 111), 8.58 (d, 1H), 7.4RCTIGBZA008/003786

(m 1H), 6.97-7.01 (m 1H), 4.70 (m 2H), 4.47 (q,

2H), 4.10 (q, 3H), 1.43 (t, -36), 1.27 (t, 3H ppm 15

In this exanple, N-alkylation was acconpani ed by

transesterif cation (that is, the starting materi al

was 8. (B kneh- ﬁ%ﬁr&%}lﬁeﬂ&@ﬁ'ﬂheéxﬁﬁ Znaﬂréég%gazine—}

|dent|f|ed as an eth
carberyliconsl thethyleatdrel WMRI (406 dEz IGDCERil0G3 (wasd) 8r50r(d, 1H),

s8R0 100 TR R PR AlPrg B (R R 0 e

SarTEBJQEII&Qﬂ hen lmethanesulfonylamlno -pyrazine-2-carboxylic acid methyl ester.
3 (268|s(tr|fluororrethllg%9x Imsthanesulfonl)
(#HAMHB\GRE ) 024 (bar §459é a]di)dMét(ﬂylH)egtSér(d 1H)

7’7*5'%"3‘“?14)”’933 5, "1 02 h ot S gy O

3H) , 345-Methyl;2-8Hluop@arthyl- phenylmethanesulfonylammo) -pyrazine-2-
cigoRe R eG4 Yoo d0d Getthy B 57 (@ 1)
8&5*(@r1H)T17160@§ ugs, £98ROYRY, Mes(LSES P11 &chhy, 4.5 (s, 3H), 2.43 (s,

further synthesis
3I§)PI(12 Trifl uoromet hoxy phenyl et hanesul fonyl ) - et hyI am

i noj 3}&' ﬁ\ﬁ&b %ggn Im%%r bé)sx Yflan)?l%rgfl}og—pgrgatgp 1 F i)f)xyhc atid methyl

crude “conpoun
essarnt HAGMR. (4U@NHQ£Z€U,‘I§©BJ.8© 133/ HB28B8/(803TR8.47-@111), 7.97 (4,

lﬂﬁfﬁéc?ﬁé?r%f%i%gw?he” Y SRR WLl

7 54 ?p@%ﬁnclﬁm%%h(eﬁ%hrﬂ&ﬁaneﬁﬂéﬁ l(aﬂmn%;)y(azzng 3. &Pofxggg acid
m@apvl esifr, 1H-NMIR($00 37, ADCB): 1026 (bmlH)38—|)S7@,nhH}58 45 (d, 1H),
7§§ (T 28 28 bR L 2B DY 5 ST BOcT o ot hyl st el

7 66 NMR - i ofdinize th S35)Caldh h&ﬂ%eéﬂfon%@nm&)—ﬁﬁaﬁﬁe (ZIJﬂ}boxyhc acid
moihyl esgergm{i%m{ggpo @126:1@%13) :;Q)ISF(éq;an)'_g 50 (1), 845 (d, 1HD),

73yl G B A0 4d LT S NG IHERSE AT B8Y o
2H}t4mms(34roq)pm CDC13): 8. 62 (dH) 1H)7 42 §64gd 1H),
1

10 7 9 7.61 (d, d,
1H), 3-227—%'%91{1?0%;- Mm(a@al(lgqlﬂfonﬂa@ym()spyrazm& -carbpgylic acid
thyl RRNMR MH

mé (%wcrhl or o- 2- (f(r)(l)f I uZorCcPrrCt:e1 )h 7P 3|cl) (sénly )néfﬁéﬁelslfﬂ fsc?r?)}fl) 1),

%Q ILHymd- b (d, pi 2% 6hét, PH), a'a&lb@,xm)n, é 16ds,2Hye# 109 (s,88T)qpm.

% ﬁ"ﬁ@ﬁgmﬂg &) ].T’Q&xangsu Th)(lam rﬂ)l)pyr%zlé%%(cgr@oxyhc acid

mé.’thl)/l, ester OUT-NMR KO M’H@I?Di@lg) 36016 (s, 36D)(8.61 (dfui%Hk 4§Q&an)
7%%%7(66)(1-“ fl uor omet h% henyl met hanesul fonyl ) - et’h

9 (sgdH (sc3HExpmmet hyl ester. 1H-I| L v

(Rm( 4%% mu%rgp’%@mton? é%ﬂﬁe@%%gl%nl%]%o) R%@in&?&%a?boxyﬁc

ac{dyneidld estet. BE-NMR @) MBz,EDCH): 131, (bs, 1H), 8.62 (d, 1H), 8.48 (d,
1H), 7.81-7.83 (dd, 1H), 7.58-7.60 (m, 1H), 7.45-7.54 (m, 2H), 5.31 (s, 2H), 4.04 (s, 3H)

Ppn.
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1.44 (t, 3H), 1.13 (t, 3H ppm 20
3-[(2, 3-Di chl oro- phenyl net hanesul f onyl ) - et hyl -am no] - p

WQ e@2/06838®- car boxylic acid nethyl ester. 1H NMEX/GBR@S/003786

Mz, CDC13): 8.53 (d, 1H), 8.49 (d, 1H), 7.36-7.42 (m
2H), 7.09 (t, 1H), 4.63 (s, -2)- 4.06 (g, 2H), 3.99

(s, 3H) 1.23 (t, 3H) ppm
3-[(2, 4-Di chl oro- phenyl net hanesul f onyl ) - et hyl -am no] - p

B0 -15 O chr 4 (d: 1|—|), 4.54(3: 2H):

403406(q 2H) 400(s 3H), 1.25 (t, 3H p

3-[(2,5-Di chFer “trifl uorg\wgt hyl - phenyl met hanegﬂ1
yl)-et hyI amn yrazi ne- 2-car boxylic acid get hyl
est CDC13) 8. 66- 8 VR, F
3 4Fo1 (ﬁung%g—gase4 14 @% 359;90 Cl
/2§/ Ci3H) ppm NN

N| ro-p nyI met hanesul f onyl ) - et hyI %&J@
ne 2-car oxyI ic acid nethyl ester. 1H NI\/R

T b b e

gngz;rﬁkﬁ c%rg?%glg%gi lﬁbthypévtﬁr (PP 2. 10§33Bhg) in acetonitrile (4 ml)
vegs gV OB RS el CREHE skssr'D 03P yalbane methid ingide

ARy B8 70 8 i e
rdhc8n frixturelivhs allbwasd t6 soolzblpmbaslni thn(p’matﬂdd)andtﬂ’n@fpa(rl’ﬁtl?ned

3H), 1.29 (t. 3 . :

babyeen Sicthy! sy ShrbeippeHPUERHRY Rt AL dHe RO o prrgrated.
T’éjﬁtﬂelﬁé@% et ﬁ/ﬁ% Eb&}acﬁﬂr@%ﬁ Hﬁth%fi %Elb %¥ bBﬁbﬁﬁH Or Sg@ﬁ(hé’)ltracts were

“Hgmdgwgh bag@and wncenuratbd% gweo34b(2 cillor@+£6 ﬂdl@r@@hmylmthane- ‘

sifony ety gpinekeNyEG BehanyicAsimeeL Y8 iy oa Armge oil (0307

mwmmme(mmow@lg acsISCidnmmBﬁqatﬁD ¢ERanpd en21H), 7.00- -
in acetonitrile -'HUZS 10 was added

TGt Db P DbVt 3B 0:Tu i FHhpmmse (0. 12 )

at anbient tenperature. The m xture was stirred for 5

m nutes at anbi ent tenperature before addition of the
i odofit ylloveing ybmpoiner wiOmadbusitg the Ehae hesladd: on

m Xt yr stirred at. anbien nperature for 18
hour - GrhdToreabtofA- it %wﬁﬁe@hﬂraawal-pmmﬂ-
n
cir;%l‘éilcgg@%cécrﬁﬁgi%ﬂéértéﬂ @ﬁtw ggipgﬂg fk;ﬁ@gs.%@&m}ﬂ, 8.53 (d, 11D,
8.45 (s, 1H), 8.10 (4, 1H), 7.92 (d, IH) 7.84 (dt, 1H), 7.65 (dt, 1H), 4.88 (s, 2H), 4.02 (s,

3H), 3.53 (s, 3H) ppm.

3-[(2-Chloro-5-trifluoromethyl-phenylmethanesulfonyl)-methyl-amino]-pyrazine-
2-carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl;): 8.58 (d, 1H), 8.53 (d, 1H),
7.83 (bs, 1H), 7.54-7.56 (m, 2H), 4.76 (s, 2H), 4.03 (s, 3H), 3.43 (s, 3H) ppm.

3-[(2,4-Dichloro-phenylmethanesulfonyl)-methyl-amino]-pyrazine-2-carboxylic
acid methyl ester. IH-NMR (400 MHz, CDCls): 8.55 (d, 1H), 8.48 (d, 1H), 7.44-7.46 (m,
2H), 7.16-7.18 (m, 1H), 4.67 (s, 2H), 4.02 (s, 3H), 3.43 (s, 3H) ppm.

3-[(2,3,6-Trichloro-phenylmethanesulfonyl)-methyl-amino]-pyrazine-2-
carboxylic acid methyl ester. IH-NMR (400 MHz, CDCls): 8.61 (d, 1H), 8.59 (4, 1H),
7.41 (d, 1H), 7.31 (d, 1H), 5.03 (s, 2H), 4.02 (s, 3H), 3.54 (s, 3H) ppm.
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15 di chl oronet hane 5:95) to give
3-[(2-trifluoronethylthio-phenyl net hanesul f onyl ) -
woreaohosdiset hyl - am noj - pyr azi ne- 2- car boxyl i ¢ acPcr/GBRI9$1003786
ester as a dark orange gum (0.221 g). 1H NWR (400
MHz, CDCI3): 8.66 (d, 1H), 85684 (d, 111), 7.78-7.80
(m 1H), 7.63-7.66 (m 1H), 7.41-7.51 (m 2H), 5.18
(s, 2H), 4.98 (s, 2H), 4.01 (s, 3H), 3.51 (s, 3H
ppm 20 The foll ow ng conpound was nade using the sane
met hod:
Efaryf12 248 [ngﬂkamronqﬁ B @+tinptdsunafudrboeiiy]-phatyhoxthardsaiftbnyl)-
-2- carboxylic Cld net hyl ester.
(GLICE--CAFQQRYIC ACIQ TR Hy, 7.78-7.80 (m
1H), 7. 45 7 47 (m 2H), 7. 19-7. 22 (dd, 111), 5.83 (

4.01 (s, 3H), 3.51 25 (s, 3H) @
/GBZO‘,Q%/ 00%75%50,: 63 @(aﬁ%é?,\,%
Pr.apar @d, o8 Fs
’ [ - chI or g-t ri f?ﬁ‘oro nmet hyl - ghenyl thane%@
f/ueﬁﬁ et hyl) - am pyr azi ne- ar yl | aC| d

rrehyl H*sterOCI Cl FF gydEse NCOZI\/ECF3 N COMVe
CF3,.SAOO N NS\ Hunig's base F O H; 0 Y F To a
sol ution of

3- (2T AspuEoB of ?1@?@@%ﬁérlﬂyq>mpw8w|ph@nﬂ@ﬁ@@a¢sm&nwlamlno)
PRl SRURA e AL (A 28] V) PR EhRRTED ) v

addeNCiVidsisppropylbthy laynimng* Ben{g” Hoabel) ©. 7dasb a} alﬂiﬁleﬁﬂ.teﬂ‘ip)erature
at_anbi ent t.e rature, he.m xture was stirred f

i TR S S Y s L R e Rt St BFopwise adition of

a sudatidn Mbﬂ@;ﬁmfﬁloﬁd?hétﬁérﬁ&ﬂﬁnate (}? .71 ml) in acetonitrile (5 ml) at ambient
2,2-di fluoroethyltrifluoromethanesulfonate (1.2 g) in

tempaare- Fhe reaqtisnmixtuze wag sisredhat anbigns ﬁmmﬂr@ure’rﬂqw hours. The
reé&ﬂ)ﬁh&%%ﬁg US&e%ﬁe& E.lll([ h%qesaau aé-{g]feeﬁtb collh & lAlrn%tography

e reac ron m X
oncuilicegdl l(a'aﬁﬂ dl&]iﬂﬁl‘dh&ﬁhﬂlﬁ)’:‘to\/@ﬁe BA(2-Ehleh-yri idrbiBthyl-phenyl-
0 on silica gel (eluent:_ dichloronethane)
m?tgmbqg% 1{ ?téy]cﬁp@p]j—pgx:agmpfq ¢asbexylic acid methyl ester as a beige solid .
(O%Bfgylrmﬁkm' iy %ﬂﬁél lé'5>7 O(ﬁzlﬁ)t,gsfz'(ﬁo %tﬂy(‘gﬁ 1# 7.50-
noj - pyr azi ne- 2 car oxyI|

7.56 ,tZIj‘()e K166 \(ms BHi),cit. Q11(q3 QH) g@ oo dd,—BHD{F! 2{34@,03}HMme.CDC13)
8.63 (s, 1H), 8.53 (s, 1H), 7.76 (m 1H), 7.53-7.59
(m 2H), 6.15 (tt, 1H), 4.69 (s, 2H), 4.23-4.31 (m

15 2tfe foﬂo@&g(o%mp%ﬁﬁdsﬂ%?e nldiR Jsfig! (RYs A8 mRHBGUNdS wer e
made usi ng t he same net hod
3-[(2,5-Bis- (tnﬂuoromethyl)-phenylmethanesulfonyl)-ethyl-ammo]—pyrazme-2-
carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl;): 8.66 (d, 1H), 8.58 (d, 1H),
7.96 (s, 1H), 7.84 (d, 1H), 7.71 (d, 1H), 4.62 (s, 2H), 4.04 (q, 2H), 4.01 (s, 3H), 1.26 (t,
3H) ppm.
3-[(3-Bromo-2-chloro-6-fluoro-phenylmethanesulfonyl)-ethyl-amino]-pyrazine-
2-carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCls): 8.59-8.61 (m, 2H), 7.57-
7.64 (m, 1H), 6.92-6.99 (m, 1H), 4.74 (s, 2H), 4.10-4.15 (q, 2H), 4.03 (s, 3H), 1.29 (t,
3H) ppm.

3-[(2-Bromo-5-trifluoromethyl-phenylmethanesulfonyl)-ethyl-amino-pyrazine-2-
carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCly): 8.59 (d, 1H), 8.54 (d, 1H),
7.73-1.77 (m, 2H), 7.42-7.44 (dd, 1H), 4.66 (s, 2H), 4.03 (q, 2H), 4.01 (s, 3H), 1.26 (t,
3H) ppm.
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3-[(2,4-Bis-(trifluoronethyl)-phenyl met hanesul fonyl) - (

2,2-difluoro-ethyl)- am no]-pyrazi ne-2-carboxylic acid
woreaobpb3iest er. 1H NVR (400 MHz, CDC13): 8.66 (BCT/&82008/003786

1H, 8.52 (d, 1H), 7.95 (s, 111), 7.80 (d, 1H), 7.72

(d, 111), 6.01-6.31 (tt, 1H)-594.70 (s, 2H), 4.29-4.36

(dt, 2H), 4.01 (s, 3H) ppm

3-[(2,5-Bis-(trifluoronethyl)-phenyl net hanesul fonyl) - (

o LS A B SERD Y

pﬁa@&e@dcaruq;gyhc AcidAnéthyl eitdy., |FENBER (00 Vz, CDAB): &57 8.59 (m,

2%15')6 9627_09? o 18), (égés g#’g"’(ﬁpﬁrﬁ 16, 285, 41 ¢q, 38 595 3wy, 3.86

(9;33H§a Br @ 31 ppohf | uor onet hyl') - phenyl met hanesul f onyl ) - (
di fl uoro-ethyl)- am no]-pyrazi ne-2-carboxylic acid

rret hil(ZeShioro- Gﬁplquﬂ!)@ e pl-pheny IngRicE8pulf@y)3etiy-anv@o]-pyrazine-

U898 ) SROTH OG0, en 03 5 o
1635 ,8.2H), 14),3602447 23 (m( UH), 62H)-6.93 (B9 1413,.5. sony?m Ki:] (sli{lg) 2.36

g{gm) 2-chl oro-6-fl uor o- phenyl met hanesul
(s FTLBRB: et hyl ) - ani no] - pyr azi ne- 2-carboxyl i ¢ aci d

rret hyjé(ﬁiﬁéhloé% %ogﬁ{é 1)6%438&89] ﬁazme 2-
cam)xyhs aglstraetbsl e(stetr IH%MRM%N(E& CINLy): 8413844 (mZZI(I)m 30 (d,

Y5 S a6 2R es 0, 200, 379 65, 7). .23y AR y)

) - an$4ﬁ((3],4-Dj¢‘Iﬂdrb¥tﬂreﬁ hrﬁbﬂfah@@(ﬂfoh?l)fbﬁi aﬁﬁhdsy%k 25h&D-carboxylic

ackd isth] (o, H-BIMR (40 M, GBCIa & 5850 1@)9&5@2@3&)3 52-7.53 (m,
1%)5%39%7.@?(@{}@32%@2@%411@)4 409 (s 21y, 4.01s 51813 88 (q ), 1.15

(t-3W)ifinwor onet hyl - phenyl met hanesul f onyl ) (2, 2-di fl uoro-

2;? gir e lﬂ_mﬁ%gé Fi%lb)am oy Cag;;net zlulgsgu : hgé'lgingkpyrazinea—
Caﬁfﬁbxyﬂlﬂ)amdh byllsikt. 1(H£Nl\2kl)(4oc7pvﬁ§z e é& '3165](59 1H), 8.63,(d. 11D,

00-6.30 (tt 4.71
7&3@230(@1 2 75'(,171 1y(m, 1H), 470471 (m, 2H) 446(q 2H) 3.99 (s, 3H), 1.28

t ( romo- 2-trifluoronethyl - phenyl net hanesul f onyl ) - (
( %T%)pimfl uor o-et hyl)- am no] - pyrazi ne-2-carboxylic acid

et hBr{(2eRifuarothkthiMphdidGie thh%sul@ﬁ@iﬁéth?l—ﬁﬁm%» yraéilﬂ}:a-

7.83 (d 7.57- dd, 1
cafathy& c1d@%1@s@e 1%1 M}OO WCQ@;)( Bigp (d 86144, 18,
" éﬂv 69%@ 21(—)[?0‘)(%2 f(Z ISSL}or 0- %) h%%@?%e??fa?’n%%{?r %IE)I?WI‘%‘S @
3H)(m),t12 di fluoro-ethyl)- 20 ami no]
' | ester. 1H NVR (400

\ pyrf\ uor%h%gyw Y PPh%%h%e agesulfpnylyafhylamino | pywagine-2-
caﬂmxyﬁ&'&mdﬁie%l%ﬂ@st%ﬂ 1(HINMK|X40 VoR OQJD%%) ks (%,H?gx) ?5@% 1H),

5- 4. 42 ,
75|m 1H), 7.57-7.59 (m lH) 736 7.46 (m, 2H) 474 (s, 2H), 4.01 (g, 2H), 3.99

( f | uor o- 5- met hoxy- phenyl net hanesul fonyl)
(S%}g gQg:%?;hglpg et hyl ) - am no] - pyrazi ne- 2- car boxylic
acid nethyl ester. 1H NWR (400 MHz, CDC13): 8.62 (d,

25 1H), 8.55 (d, 1H), 7.13 (d, 1H), 6.90 (t, 1H),
6.03-6.32 (m 1H), 4.71 (s, 2H), 4.35-4.42
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(dt, 2H), 4.00 (s, 3H), 3.88 (s, 3H) ppm
3-[(2-Chl oro-6-fl uoro- 3-net hyl - phenyl net hanesul f onyl ) -

W@ 2009/06l180 uor o- et hyl ) - ami no] - pyr azi ne- 2- car bokg1/G82008/003786

acid nethyl ester. 1H NWR (400 MHz, CDC13): 8.62 (d,

1H), '8.55 (d, 1H), 7.19-7.22d4om 1H), 6.91-6.96 (m

1H), 6.03-6.33 (tt, 1H), 4.75 (s, 2H), 30 4.35-4.42

(m 2H), 4.00 (s, 3H), 2.34 (s, 3H ppm

ablpfe S0 AR A POIOT RO LITEL NRARSHLLRONL o Gt G-

ro- E‘[nyl} ant Noj aZTTe="2Z-Tdl DOXYT1
memmam _th\ﬂ:dﬂd etGRCEBY: 8. 60 (d, 1H), 8.47 WO
2009/ 063180 PCT/ GB2008/ 003786 -65 (d, 1H), 7.80 :
7.13 (d, 1H) 5.98-6.28 (tt,
4.32 (dt 4.00 (s, 3H) pp

1H), 7.48 (dg 1

Chlc%&ll 5 phenyl net hanes metﬁanesul fon l‘)\ Qi Cl
o -Ypyr &ki ne- 2- carboxyl [ clam met hyll_o

eqter,| 1H NVE=QIgD Mz, dhmigpbasg 64 ( : Y

(d, N7.77(d, 1H), 7.58-7.60 (dd, 1 4/|16(CP

1H), 60'6638(“, 1H), 4.56 (s, 2H), 4_1% 4.32 (m

2H) 4.02 (s, 3H) ppm

3- (Zo@”ﬁoﬁftﬁn%ft?,[(*zfj SiRFIRFRE Mdor PR ITEHRARG Y 19(9}903

(2,2-di fluoro-ethyl)- am no]-pyrazi ne- 2- car box

Py e TPetanyox ylis mqthylmmr INei2,1) CEXOLBER) HEW%dmté,thyl-

f%%%g & %m% S’Yas Héﬁd K085 rop%yl% H%Bl 5')0(9 22 ml) and

emb‘b 10ditle@0.163 mIR HheRedBion mixture was heated in a microwave at 150°C for 30
(2-Chl orq-6-trifluoronethyl - phenyl net hanesul f onyl ) -

m(ﬂ?ltgs dif FeisHeR BYHYTe wasdliowsed]to poelde anbiant tempresatyte and

cdg_}ﬁbl?trag@% gﬁh% é@ﬁ%\% Wa b%}gw%f% %%ph?r 041 4911 c%] gel (eluent:

eth ace@te@(ﬁcﬂoﬁﬂm{thme llfH)tp gveBH (3-dichdoro-64lto-Hhdb/lBthane-

sy el bRk R s hory a5ih eyl erasicisiat solgh9:206
1HNRRA400 W, -EDOK).)S. 6%‘1‘3} W e uH%DCz_}LP %*agﬁ%’%}l? £97-701

acid nethy ester.

(m,-hH), 879@11( aH), 1447 (quﬁz%o(qzsw 74%@, 36), 1129 (t, 3H) ppm.
5.93-6.23 (tt, 1H), 4.41 (s, 2H), 4.09-4.17 (dt, 2H),
4.02 (s, 3H) ppm

3- [ (Br-talsleanmpl; M’-alf(j/lu@érpw&é Mbm@ﬁ!ﬁ@c\l b?‘?ﬁaﬂé’&%ﬁﬂcﬁﬁ&%tﬁa‘t is, the
, 2-di flyoro-eth - 20 am no] -pyrazi ne-2-carboxylic

ng MALETHRY) Wag §tn&ﬂ¥ylfﬂ-e}\m the poodwelzisolatzdgys identEBed(ad an ethyl
eSléfB in ale%afo% ctloz-l @éteéa)elo%%ge(sge%ﬁégml% v}?/%s (}L;mfgstg%N_

al{(yjatgoms obﬂsef)@d (osﬂly iBHne [fyher case.
3- [ (2- Cyano- phenyl net hanesul fonyl ) - (2, 2-di f | uor o- et hyl
) -am no] - pyrazi ne-2- carboxylic acid nmethyl ester.

N A0 om o BBk TRt Lo pibff, (0, 25

1H), 80 (d, 7.62-7.66 (m 7 (m
1H) ,3- ﬁ(Z;ﬁgB(st(,mﬂu@rgmeth@B p&eﬁﬁn{ethanes‘lﬂb‘onyl)ﬂetﬁﬂ dnsinoZpYrazine-2-

cathiSig bt cSELASENTR Kot RTGY 565 (en, £ERGF88 6, 26D,

TINNR (400 W o) B ARG 1 2 6 R 0 T
3-[(2-Chloro- 6—tnfluoromethyl—phenylmethanesulfonyl) -ethyl-amino)]-pyrazine-2-
carboxylic acid methyl ester. The crude compound was used directly for further
synthesis.
3—[(2—Triﬂuoromethoxy~phenylmethanesulfonyl)-ethyl-amino] -pyrazine-2-
carboxylic acid methyl ester. The crude compound was used directly for further

synthesis.
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7.56 (m 2H), 7.02-7.06 (m 1H), 6.06-6.34 (m I|H),
4.96 (s, 2H), 4.42-4.48 (m 2H), 30 4.00 (s, 3H) ppm

W3 2609/063180 PCT/GB2008/003786

[ (2, 3-Dichl oro-6-fl uoro-phenyl net hanesul fonyl ) - (2, 2-di
fluoro-ethyl)-anmino] - pyraziohe-2-carboxylic acid

nmet hyl ester. 1H NMR (400 MHz, CDC13): 8.65 (d, 1H),
8.57 WD 2009/ 063180 PCT/ GB2008/ 003786 -66 (d, 1H),

7. 4333{(24(7,‘“0‘% 5Jlbﬂ@-pﬁ@r%@ﬂl@th@&sﬁlfbnﬁwmyﬁa&ﬁm@p&&z{ﬂet-z -carboxylic
4. 35 ()m8 |—|)7
aggmethyl ester. 1H N'MR (400 MHz, CDCls): 8.58 (d, 1H), 8.55 (d 1H), 7.77 (d, 1H),

T AP fesegeiamulos banss i (A 225

3mqbbmt ester. 1H NMVR (400 MHz, CDC13): 8. %6 (d, 1H
8.55

(t t, 316 &hj@r@é t(l@?log;f}}e d}d p%)g?lﬂm\ggla%ﬁéﬁfogﬁb@e’thyi—ag&nc?lgpyrazme-}

gi%'ﬁmd meh ester, 1HNMR(hOO MHz, CDC13; 8.52 &d 1H1) 8.46 (d, 1H),
gro phenyl met hanesul f on 1 uor o-

7eﬁ6r(;lj 3H)aﬁ12|60{] 1p)y 469 fe-2H)- 4608 bp YD, 139%1& éHﬁael B (t, 3H) ppm.

ALl S ol o

c§rb8;9yl§>a%§i fabthyl ddtBr. 1A-NBIR @00 iz, @DCKY:4.62(d, dH), 8.66 (d, 1H),

T @oL18: D6 60 BRB i ANIDE 653105200, 4.9 5y 2 6:90 G
3 hlybé (t nPyrazine- 2-carboxylic acid nethyl

g’t (400 MHz, CDC13): 8.67 (d, 1H), 8.62 (d
1H), 3 RS Eihlo'l‘o—35tnﬂmprcﬁh§thyl7ph2nylﬁleﬂmn(emlfonﬂ)—etlﬁylfammo]s’pyrazme -2-

%ri‘fxyblm?cua@et%gd (Ser. Tk B0 WS, éBt1L5 63 (£188, €50 (4, 1m),
7%7[(@ 2u$) Dieg td,orewy, G4 r(@f 1R uGaRE,DH); ploe iy, 28}, bangs BH)PD.26 (t,

-di fl uoro-ethyl)- am no]-pyrazi ne-2-carboxylic
|P§m’ret hyl ester. 1H NWR (400 MHz, CDC13): 8.72 (d,

38[(83‘1-1%1 Oro%;g%myl th%éy]%l %%sﬁx}lfoﬁ%eﬂ@l—%ﬁagoﬁ%yﬁ%ﬁ 2-

cﬁxrbm(yhc acid ethyl ester. 1H-NMR (400 MHz, CDCl;): 8.57 (d, 1H), 8.51 (d, 1H), 7.70

& 3 055 0ER (Bl a1 WROTRS Ws Q5! 4 (78854490,
@@]H)py@ gg? ﬁp%a;go?él i Clﬁi;:l d8rrgt7hzlld eif_l;ar 1H NWR
7 55 37[(-'53.-Hlnlplom—pherﬁflmah@e:sulﬁ(nyﬂ) ethﬂ)ammo]}gy(@mezz-garboxyhc

aé‘d[sl’?%‘ﬁ‘éﬁeg%@@%@@w% hﬁ%ﬁ%ﬁﬁ LED, 8,49 @, [H), 736742 (m,

2PBSTOS anyH), 11(6&@ 2H) 406 (g, 2H), 3.99 (s, 3H), 1.23 (t, 3H) ppm.
di fl uoro-eth 2-carboxylic acid

})1/ gtSyr azi ne-
et hyH[(B41Laer IOMMWIIP yi’)settgﬂ@gpo]-gy@glrydz -carboxylic

aé‘f.d)dﬂgtgylgegtei ?ltHNm{ (ﬁgé”ggﬁég c H)s.%s L{ﬁggﬁi*)(, gy 180, 7.43 (@, 18,
TBT2R3% (BAH)HY.12-7H4 (d31HE 454 (s 3H), 41033706 (q, 285) 4,001, 3ED), 1.25 (t,

3-[(2-Fluoro-6-trifluoromethyl-phenyl met hanesul fonyl) -
) PP f | uor o- et hyl ) ai ni no] - pyrazi ne-2-carboxylic

?ﬁ& d 303, a»ﬁlcﬁl%}& B-mﬁtbﬂé’h@ﬂ{gff Qﬁerwﬂﬁ Fg&ﬂgéaggngﬁ eﬁ%l ahino]-

pyH)zmeGZ @a&bﬁxy}i& a(cid methil) estet. V- NMR @B MHZ»CEDC&B &66&8 67 (m,.
[ 13559 A0S F 9 T 2B 6n P399 5 AT 132 6 SRy

am rQfl2 M #r84hBeyldrethanesulfonyl)-ethyl-amino]-pyrazine-2-carboxylic acid
methyl ester. IH-NMR (400 MHz, CDCl;): 8.60 (d, 1H), 8.58 (d, 1H), 8.05 (d, 1H), 7.49-
7.58 (m, 3H), 4.96 (s, 2H), 3.98 (s, 3H), 3.94 (g, 2H), 1.18 (t, 3H) ppm.
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carboxylic acid nethyl ester. 1H NWR (400 MHz, CDC 3):
8.61 (d, 1H), 8.53 (d, 1H), WD 2009/063180

weEAmLaEI808/ 003786 -67 7.88 (d, 1H), 7.48 (ddpCIEB2008/003786
7.27 (t, 1H, 7.01 (dt, 1H), 6.00-6.29 (tt, 1H), 4.63
(s, 2H), 4.32 (dt, 2H), 4.0lAs, 3H) ppm
3-[(5-Methyl-2-trifluoromethyl-phenyl met hanesul fonyl) -
(2, 2-di fluoro-ethyl)- am no]-pyrazi ne-2-carboxylic

I G A A e 3 A

agid mdhy], esGr.00L-BINER (400 mw)cD@ug)sz 60sS. 642(&)1,, 2H), 2944 3BH), 7.28 (d,

1@{‘{%@@@&%@?@%%@3% &m?y‘% Q‘EFQ BB BB {1 uor o- et hyl

) -am no] - pyr azi ne- 2- car boxyl ic acid met hyl ester.
1H-NI\/R 400l\/Hz CDC13 864(d 1H), 8.57 (d, 1H),

a - Pref B if dihylthioop E@VBlzﬂethimeSQ.@LW)-methoxv—
n%t&iaﬁﬁno]%&zﬁe% oxvhé acid me'ﬂv‘l este98 10 (s. 3H)

3 [(2 3, 6-Tri chl or o- phenyl nmet hanesul fonyl) - (2, 2rgis{| u
r o- et hyl )-%@0] - __pyrazi ne- 2-car oxylic aC| d met hyl
ester. 1HN CheT 69 (d 5322\&3

(d 1H) 7. 41;@«7’7 29 (d, @jﬁs/&@;

Qpde 4.38-4.45 (m 2H)

-0 Hunig's base

1
A1 m/or\Bmst hoxy- phenyl net hanesul fonyl )/'(2 2- d|f
Iuoro et Hyl ) - almi no] - pyrazi ne-2-carboxylic @cid net hyl
ester. 1H NWR (400 MHz, CDC13): 8.57 (d, 1 H, 8. 46
(d, 1H), 7.48-7.50 (m 1H), 7.30-7.41 (m 2H)
7. 17T azplugipp OI3‘9(2-tﬁﬂgéroﬁleﬂﬁdt(ﬂct—phéaﬂmetﬁaxﬁﬂulfc(@,laxﬂihﬁ))-

pigaifis B Bidlic %%%%Pﬁ%aéﬁ PRI R4 (500 i.estopitgles mD)

doidited W ditsepfop Pkthy2aniRY (‘G
Wmsthyl b ince 1H-N 400( Es%a&‘eag(lpi@’h'l t%b%%t

tegipsritire jTheppgxturg vassuns@ fgtrf) mifes af ambient tpertuHefore
acﬁhl%}l @fﬂ?lQ %ﬁneth#h_xqjethﬁld gt?ier((% lOg 'flx)ll) TL}errgac%log?n1x de wag stirred at -

arﬁblp(nzempelfahmfmrmtﬂmmi mhe red gy inikhanasiont &dtdd. (r%e fasidue

am no] - pyrazine-2-carboxylic acid

d f |
I ?‘};ﬂ% FRrRmRIqer iy silicerse] Glueng. dgley] (agetateH) |

d18hl_1|)51’5)n%e%§a6&$f953'f3 g1vz 3Z£7(2 ?nﬁg%&@eg% gheixg&xg tﬁanfé rﬁ]( glyl)
mgqlqyxymetmgL aming-pymaziiel2- cﬁb@@l]@:&pldﬂh&thpm‘ﬁter%a dark orange gum
;23%9%/30&%. a4 ng@ﬁ%’%@f’%g& @& B8), BAR tus 787,80 (m, 11),

7.63-GI66I (18D, Ih4eny | STRhd) 2R Sslh § (mh% AR &, 2a, 14,01 088,351 s,

3 t hyl ) - am no] “pyr azi ne- 2- carboxyli ¢ aci d met hy

I§H§n§ (2, 4-di chl or o- phenyl ) - 4- (2 2
2-trifluoro-ethoxy)-1-(2 2
2-trifluoro-ethyl)-1H 2-thia-1,5, 8-tri aza- napht hal ene
2, 2-Thti followimg(cOnmoand tvabimadEhbiag dfe shatdfetbdd:Cl C N

Q02 I\Q%[ (2,4-Dichloro-phenylmethanesulfonyl)-methoxymethyl-amino] -pyrazine-2-
carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl5): 8.60 (d, 1H), 7.78-7.80 (m,
1H), 7.45-7.47 (m, 2H), 7.19-7.22 (dd, 1H), 5.23 (s, 2H), 4.78 (s, 2H), 4.01 (s, 3H), 3.51
(s, 3H) ppm.
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FNXNO C O F>FFORCF3 FF NC®2M F F F =0
Cl 0 Hunig's base OHON+ L ,, 0O NNNvVO FF 5

WwWG-2009063H860l uti on of PCT/GB2008/003786

3- (2, 4-di chl or o- phenyl nmet hanesul f onyl am no) - pyr azi ne- 2

carboxylic acid methyl ester-fExanple 2.1) (0.1 g) in

acetonitrile (1 mM) was added N, N 10

di i sopropyl et hyl am ne ("Hunig's base") (0.051 m) and

Bxangle 216 Preparatieh by 84 (2-EH1oi0r DriMieirbias@ LR ihehiidsdiZsnyl)-
. he retc i on mxture \2Nas heated .in a mcrovvave at

to cool to arrbl ent terrperature and then Cl
concentr at eeh The residue was purified by colum

chromat ogr ap il ca/bel/Oéceld,tent |Nso %@(ﬁne

eth acetate {4 to di've CF,
CHMepor o-ph Iﬁeli]ﬁn_e_s_u.lfonylg s=0
Etl‘lfl 000 ethyl) am noj - pyrazin -C ’(ylc
egter (0. 024 Hynig'stigse NVR (409 , CDC13)

(dH1H),¥8.56 (d, 1H), 7.50 (s, 1H) .40-7. 42
(m 1H, 7.20-7.23 (m 1H), 4.74 (s, 2H),F4. 59-4. 69
(m 2H), 4.05 (s, 3H ppm A cyclized by-product,
Conpolmalsdlatior®> B E- dﬂOfbai)-ltléﬂlmrommﬁlyhbhmyimﬂhaiasuﬂfonylamino)

p&)r?azr%%i % %r)ogx};l {%gglgri)ﬁs? (%garg / GBZ(Q /)qggzgcgmtnle (15 ml) was
adddd thhwpeo@émymﬂnmr(onahigvd hReNYb e iy Bﬁﬁh’l!nf?l‘i’crt&ln})él%’mre

2- dichloro-ethyl)-am no]-pyrazi ne-2-carboxylic acid
Theraiuge s sigred ér S oningeestpiignt tmpeRivee brfoNCGheMrGR addition of

aNolitioh 0'1{9[ﬂ-@lﬂﬁoﬁ@ﬁﬁltgﬂuj)\{o'ﬁlxe%agesulfonate (1.2 g) in acetonitrile (5 ml) at
ambient temperature. The reaction mixture was stirred at ambient temperature for 44
hours. The reaction mixture was concentrated. The residue was purified by column
chromatography on silica gel (eluent: dichloromethane) to give 3-[(2-chloro-5-trifluoro-
methyl-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-amino]-pyrazine-2-carboxylic acid
methyl ester as a light yellow solid (1.300 g). 1H-NMR (400 MHz, CDCL): 8.63 (s, 1H),
8.53 (s, 1H), 7.76 (m, 1H), 7.53-7.59 (m, 2H), 6.15 (it, 1H), 4.69 (s, 2H), 4.23-4.31 (m, .
2H), 4.02 (s, 3H) ppm.

The following compounds were made using the same method:
3—[(2,4-Bis—(triﬂuoromethyl)-phenylmethanesulfonyl)-(Z,2-diﬂuoro-ethy1)-
amino]-pyrazine-2-carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCls): 8.66 (d,
1H), 8.52 (d, 1H), 7.95 (s, 1H), 7.80 (d, 1H), 7.72 (d, 1H), 6.01-6.31 (tt, 1H), 4.70 (s,
2H), 4.29-4.36 (dt, 2H), 4.01 (s, 3H) ppm.
3-[(2,5-Bis~(trifluoromethyl)-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-
amino}-pyrazine-2-carboxylic acid methyl ester. IH-NMR (400 MHz, CDCls): 8.69 (d,
1H), 8.58 (d, 1H), 7.94 (s, 1H), 7.86 (d, 1H), 7.73 (d, 1H), 6.02-6.32 (it, 1H), 4.71 (s,
2H), 4.27-4.34 (dt, 2H), 4.02 (s, 3H) ppm.
3-[(2,6-Bis-(trifluoromethyl)-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-
amino]-pyrazine-2-carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl3): 8.73 (d,
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Y CTo a solution of

3-(2-chloro-5-trifluoronethyl -phenyl net hanesul f onyl am
WO009/083180/r azi ne- 2- car boxyl i c acid nmet hyl est ePCT/GB2008/003786

(Exanple 2.1) (0.5g) in acetonitrile (5 m) was added

N, N- di i sopr opyl et hyl ani ne (“f#nig s base") (0.71 nl)

at anbi ent tenperature. The m xture was stirred for 5

m nutes at anbi ent tenperature before dropw se
118y @169 (dn11dy, 7.91 (d 2H), 7.63 (t, 1H), 6.04-6.34 (it, 1H), 5.00 (s, 2H), 4.36-4.43

| or [trifluoromethanesul fonate (0.603 @)
(d&tﬁ%?nég 53%3 ature The reaction m xture was
stirsead Bltonim@Jcﬁmo b EIIReS-BhetyBmb@hnaMl ﬂsz 2 Hmhom ethyl)

reaction mxture 10 was concentrated an resid

amimo]-piredingy-ecaohanytic etidonethvigpstep iyH-HIMB; (HOQM@@ICD%) 8.64 (d,

1 f%%h}fgigﬁe{ﬁf%kﬁ)o E}étzh@?%%’t Praft65-6.93 Bk M%), 4.80 s, 210),

4@%%21(&@2&\@%%(& 8HY bpm( 2, 2- di chl or o- et hyl ) - ani no] - pyr
azi ne-2-carboxylic acid net h){ ester as g whi te

sol i 3¢ %Bm-@)enymwms Ligny D22 -didietossthy aew]dpyrazme -2-

%hg g@ ﬂg\&hyﬂegger 1? y}(ﬁl({((z%@ I&Eﬁz cbé1§) [ s%gd(mh%'d)s (d, 1H),

7.48-7.635(n8 ) op -7 28 RED) 25. 98- 6128e(p1aiHD mm ©f 2H) 4.26-4.34 (m, 2H),

é' %%éﬁﬁ' t r o- phenyl net hanesul f onyl ) - pr op- 2- ynyl - ani no] -
¥ 8P%: carboxylic acid methyl ester 02N 02N/ OH

I'N C@[d‘séésx%ma-s 1l ¢ rofncfilyB PhddyithethiahesQ1FEBA(RE diftucRo-ethyl)-

sol ution of

anginoppiiaging-2otrebRuyHe epidmeebyliestey Hﬁm(ﬁw KR, £DClok 84 (d,

I
qu( %érﬂa dblr 01’ gr@? ?; m ﬁ\g 4‘(Sadd %}%)Oro(@%gg%fdl H), 471 s, 2H),
42444pﬂﬂe(ﬂyl2H)hébebtn AH) ppm388 g) and prop-2-yn-1-ol

Cool SaCEBrBs L PmE T B Hr RSO A Qi Pay ethy)-

wiiibYp ggé??lgﬁ@&?n““j% 8 oL, MRAIGATR00 MERRUIEL): 8.6 (¢

18532 008), R3S 8561 H), 70 7al.00 (sl 1H), Tnd? (d, d Houh.00-630 (tt, 1H), 4.57
ur rred for 20 hours. Further
(5%3%6lggﬁﬁﬁ}4§ﬁgﬁ%}f)&%’&phl ne (0.9 g) was added
and 1 he-Ceefd-6-FRofi- X miBo:St pHeh§EnctharRERFI)- (2,2- dlﬂU.OI'O ethyl)-
n})erature for a farther 72 hours. The reaction

-Byiaging 3-qaeharvac esid np‘%ihylrﬁéter A NMBAeh M, é‘dDClT)n 8.63 (4,
s)lel%: ca g@fﬁéz)’e% ﬁﬂ %ﬁexan@% Pﬂf%qg;fggg a’ft e )34 Zf (s, 2H),
4, Bﬁ)-4g42v(m 2H), 4.00 (s, 3H) 3 87 (s, 3H) ppm.

o PR TR RS SOV BB g
arﬁﬁlo] %gl’ ZEE %a%x%’lé am@%tﬁ%l esteg ﬁﬁffl\ﬁ\ﬁR }3@@ Nﬂ-gz Qﬁ)(ﬁl@) 8.62 (d,
113) 8655((d, 18,13 (a H9), 6t90 (LH)H)p@ﬁa i cmelH)onnm,rz@i) 4.35.4.42
(d‘foﬁﬁoﬁfﬁg (gﬂ'%ﬁ)r?g'gf( §H518pt he sane net hod:

3-[(2-Chloro-6-fluoro-3-methyl-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-
amino]-pyrazine-2-carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl;): 8.62 (d,
1H), 8.55 (d, 1H), 7.19-7.22 (m, 1H), 6.91-6.96 (m, 1H), 6.03-6.33 (it, 1H), 4.75 (s, 2H),
4.35-4.42 (m, 2H), 4.00 (s, 3H), 2.34 (s, 3H) ppm.

3-[(2-Chloro-4-iodo-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-amino]-
pyrazine-Z-carboxylip acid methyl ester. IH-NMR (400 MHz, CDCl,): 8.60 (d, 1H), 8.47
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3-[(2,5-Dichloro-6-trifluoronethyl -phenyl nmet hanesul f on
yl)-prop-2-ynyl-am no] - pyrazine-2-carboxylic acid

woreaobpb3iest er. 1H NVR (400 MHz, CDC13): 8.69 (BCT/&BRQ08/003786

7.54-7.59 (m 2H), 5.31 (s, 2H), 4.79 (d, 2H), 3.98
(s, 3H), 2.40 (t, 1H ppm 165TFhe foll ow ng conpound
was made using the sane nethod with but-2-yn-1|-ol as
reagent:

(dy?l'lgxf),@ugq @ §E1§,|07f.§8 nﬁ,‘ﬁfm 1 orao s hybds Bheny! 1S, harves Ldf&pa 25-

yr azi ne- 2- car boxyl1c acid
4321dy PHest.@0 (s, IH) pivR (400 MHz, CDCl13): 8.69-8.71 (m

IEVETIOR XL NERNENE ISP M T

pﬁ‘aﬂfaei%ﬂ&rmhlmeﬁ rﬁ&hﬂg:stteh o EENNER NBOMNIIAICL;): 8.64 (d, 1H), 8.55
op- en as rea

(cg 1H)57.ThIdbridt)27 6&%6&1@3,01&95 Rl b-(BnERY 6RO A% 85 U oty O Y& 2H),
-2 ens-ani, ng] - 2- car boxyl d net hyi
AT W s B (s e B ed (d. ary. 8 55 25
(5d9231éﬂl?b CT'll(ﬁS—3(-t$1ﬂuﬂu}d)neﬂ'7yé@gelﬁydmeﬂﬂﬂ)msquoﬂQl){(ﬁi,z -dififigro-ethyl)-
i} paring drobpylicAcply sigh B 0P ata S 8.56 @
1@?@@%@ 1P§97 H?e}%st{ﬁi QH e garm), mdﬂs’gowm@ 4.73 (s, 2H), 4.29-

as reagent:
437[((112231-)3 @MS@BH)ptmnyl rret hanesul fonyl ) (2-methyl-ally

PSP A i

arhinb] ﬂy@azx . -,car_boﬁﬁld zdud ﬂabﬂlyl gstérlll-lt-Nl\m-MOOB\AHi (CBC13) 8.71 (d,
ggb 8.a664d, 1;1()8776%37 643( 25%:{ 41\,@'74')%59 /1§83é§‘6-6 321% 1, %54 (s, 21),
le 2.10: P t f
4Zz@ﬁrﬁoro %%%)f‘@ﬁ Jop})gﬁxe?ml ephenyl ) - rle?grg Iollofnl Soro
et hy|3)[{32 Chlmi‘oeﬁxmfmpﬁ)mhtmfphenﬂm)éthanesulfonyl) -(2,2-difluoro-ethyl)-
DI IO SRR SRmsg) SR REES KOG 867 @
1ﬁ5,[38 5o 0, NES, NedN(s; @y, F60Y(sD15),55.936 2358 L), am1qk, 2H), 4.09-4.17

2-chl oro-5-trif uoronethyl phenylnethanesulfonyl)
(¢228), 40X (suddbprrnhy| ) - ami no] - pyr azi ne- 2- car boxyl i c

et  AFCNIP 2 ey S P TRy Dl @ 2-difuorozethyD-
aﬁﬂldﬁ%w&lﬁggcbf?il lgcea@d ﬂiet}@nestaf 1 5loNMRI(400 MHz CDCl): 8.68 (d,
hy

1591 58 i 1aRbT £ wné%@f 55, (0 435 b e Brmdso
p§s4 §4 a4, Xfﬁf 2’05‘ gfn]panbl ent tenperature. The

action I ed by addition of aqueous

h y dr chR&ﬂyano@he@h@é%ndsﬁlfmgl)-(maiﬂ ypirastiylaenmo]-pyrazine-2-
SRR AL Rt 2SR AR e RS Ml 0 e
1H),r £80 (4,8, Wb !y SFml, AM) 295 Wad Bim, 19H)) 249QY §HD), 6.05-6.35 (tt, 1H),

4@9(2? ic’fll)lf r4111.30-4.38 (dt, 2H), 3.78 (s, 3H) ppm.
3-[(2,6-Dibromo-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-amino}-pyrazine-
2-carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl;): 8.64-8.68 (m, 2H), 7.54-
7.56 (m, 2H), 7.02-7.06 (m, 1H), 6.06-6.34 (m, 1H), 4.96 (s, 2H), 4.42-4.48 (m, 2H),
4.00 (s, 3H) ppm.
3-[(2,3-Dichloro-6-fluoro-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-amino}-
pyrazine-2-carboxylic acid methyl ester. IH-NMR (400 MHz, CDCL): 8.65 (d, 1H), 8.57
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sul fate and concentrated to gi ve Conpound No. D16 of
Table D (172 ng) as a pale 15 orange oil which
w@eapgediBl zed on standi ng. The foll owi hg conpoRCIHEBMOBHO03786
made using the sanme net hod: Conpound Nos. D1- D8,
D10- D15, D17-D19, and D21- D60P%f Table D. 20 On one
occasi on sone rearrangenent of the propargyl group
occurred which resulted in the formation a
(0 apR7 1432741 @n; 1H) l6. 99 n0P(m, TiTE), 694rEB S (1€ abl)d4.18 (s, ED), 4.35-4.42
separated Dby columm chromat ography and were isol ated
(s g)’ﬁ-qlﬁiﬁbpﬁm-@nsequently, Conpound No. D40 of
Tabl [ , i - ;
32 (2 s e e lmcthancsul{0gy1) (- diflypro-cthyD)-amino]
pordzyer Be@bdx ia driidumbity] Bsterr 1 H2AMRAHO MHe CRCH): 6@ (d, 1H), 8.55

(é,; 1&@9 ‘11%38,;11‘1—@?3?3{3’1(}151%;, %;pﬁﬁgségréﬁm 4.58 (s, 2H), 4.25-4.33 (dt, 2H),

4601 @ 3¥)lppm 8-t ri aza- napht hal en-4-ol . On one occasi on

sonme transesterification of an et% ester group . i
occudréd 3vpicklero-phemylmehanasulionlk (24 -difbrore-sHybusrago]-pyrazine-

. . ¢ . ‘
AR SR B0, a5 1800 NS TIRCRE /574, ¥, 848 o, 1),
7oA (@reHR g Ay 1HEoh s@GUEDY, bYo-a2nfin UkD), N68 ($28)04.27-4.34 (dt,
2gsblg gs'ﬁaa 3:1 mxture of

{‘it ,’é- ipP_Fr{Jor 0- propyl ) - 4- hydr oxy- 2, 2- di oxo- 1, 2-di h
ydro '32f(2<,6ﬁ3khlo§6%hélﬁmﬁﬂlhﬁe%al'fonyl)-f2,2—_diﬂuqro-_ethy1)-amino] -pyrazine-
napht hal en-3-yl]-6-trifl uoronmet’hyl -ni cotinic acid
2eqanyoxydis weid mettiybester- H-NMRI(#0Q CDCls): 8.67 (d, 1H), 8.62 (d, 1H),

@?ﬁ%é’oﬁgﬁ%"{ﬁLé<ﬁag§§’;5§?4gg§§ f&'ﬂ'f,,l i {32'59%'(%5 2H), 4.38-4.46 (m, 2H),

400 (s) 36y et hyl - ni cotinic acid nethyl ester. Exanple
Preparation of 2 2-dinethyl-propion

%L (1%:_3CW,§rlgmblog(p16ftri,§lgpWWhel}yéWe@anqsyltigﬁyﬁ-%,,%-diﬂuoro-ethyl)-,
i E HeiRs-8t Vhc 4cid] t B

e A

1TH8.67 @), 1®), 7.66+7.6 B(m, ZH)N0.CF6CI (@, THEI4.99 B, PHE A3 35 (dt, 2H),

Qs PR Compound No. DL6 of Table D (Bxampl o 2.10)
149 0 D b S8 D 0.5 o
apnino oy ying R adipxahy heid medyil geter égIN}rcg{ W Mike €D61:): 8.72 (4,
1H)%4.67 80, WeH, F83LEEL (i An"b 65V, 15), 4.99 (s, 2H), 4.38-4.46 (dt, 2H),
4.00 (s, 3H) ppm.
3-[(3-Ethoxycarbonyl-6-trifluoromethyl-pyrid-2-ylmethanesulfonyl)-(2,2-
difluoro-ethyl)-amino]-pyrazine-2-carboxylic acid methyl ester. IH-NMR (400 MHz,
CDCl): 8.59 (d, 1H), 8.50 (d, 1H), 8.35 (d, 1H), 7.73 (d, 2H), 6.04-6.28 (tt, 1H), 5.33 (s,
2H), 4.36 (q, 2H), 4.28-4.34 (dt, 2H), 3.98 (s, 3H), 1.37 (t, 3H) ppm.
3-[(2-Fluoro-6-trifluoromethyl-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-
amino]-pyrazine-2-carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl;): 8.68 (s,
1H), 8.64 (s, 1H), 7.45-7.51 (m, 2H), 7.30-7.34 (t, 1H), 6.03-6.33 (it, 1H), 4.79 (s, 2H),
4.36-4.44 (dt, 2H), 4.00 (s, 3H) ppm.
3-[(2-Iodo-phenylmethanesulfonyl)-(2,2-diflucro-ethyl)-amino]-pyrazine-2-
carboxylic acid methy! ester. IH-NMR (400 MHz, CDCls): 8.61 (d, 1H), 8.53 (d, 1H),
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at 150C for 1500 seconds. The reaction m xture was
concentrated and the residue 15 purified by colum

w@ booomei8gr aphy on silica gel (eluent: ethyl arR€r/aB2008/003786
hexane 1:9) to give Conpound No. C34 of Table C (71
ng). Exanple 2.12: Preparati.gn.of isobutyric acid
l-ethyl -2 2-dioxo-3-(2-trifluoroneth)l
sul fanyl - phenyl )-1 2-di hydro-2-X 6-thia-1 5 8-triaza-n

PRGBS 4 TR (00 B T 6, 0,

4082 (H32HY 4p0r s mpppnN H3C WO 2009/ 063180
PCT/ éoosl 003786 73 To a solution of Co

D7 of-lPaMietiyh2 (tgﬂgﬁfﬂl%eﬂyylj@)anxlpf@aﬁaulfonyl)ng2 dlﬂu(l)\ll‘c()) ethyl)-
mﬁi&pggfggfﬁg;ﬁ?igﬁ )ﬁfrlc'ﬂc? ?éi:@’é“‘rd Igg\m% (ﬁ@oﬁkﬁg ‘&ﬂc : 8.63(d,

tyry rlde react
1,8t 38 (@, WAy 7s17 (dy &H), a7t4la(rsb1H);f7 Bdﬂplalﬁ}aﬂﬁOeG Boutt, 3L H), 4 57 (s,

T ) O i 0,
1 A s o 10 DS 8) g i >

cpbpyhie aeidgnethyl Q?E?Fb%wgdf‘@é W%@b}“ |8Lﬁ4r(d Htlmfﬂ (d, 1H),

3@ hy D370 ol e QORI AV, 1B eﬁé%ﬁ% 2 @rfl-lﬁ'i&%“](dt’ 2H), 3.98

(seSItI)epme hyl ester (Corrpound No. Cl147 of Table C) CH3

&%—Tﬁi&% PPW%‘F Cﬁa@ -No2- dﬁisl?'%gthww@nel

1
oot 8 et TR 5 o,
)

(dg HaHbﬂo‘FloﬁdnﬁH 7.29 6121 S4i(8ali), 6rP5rts A, 4.38eb45 (m, 2H),

anbi ent tenperature for 3 hours. The
4612!?923&1%1 xture was concentrated and the residue

pur | 3-[(@dh’oﬂudi&bﬂﬂiﬂx%h@ﬁ5&ﬁ1@@hﬂéﬂﬁﬁoﬂﬁ)—€2 D idefucks-ed8fl)-amino]-

el.uent: eth acetate hexane 15;

D ARGy mshsT b 16168 (AN RO B SR, 8.46
(A OHp O dsa\ﬁx{qeg}?%d@ ya %TOE@CGF 17 ‘7“%5 & i‘ﬁgr%%s(g%g (i 1H), 451

(s2ZHB 405025 (s o), Woﬂ (s CAH)qpinale, 2 2

3-[(2-Trifluoromethyl-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-amino]-
pyrazine-2-carboxylic acid methyl ester. IH-NMR (400 MHz, CDCl): 8.61 (d, 1H), 8.53
(d, 1H), 7.61-7.69 (m, 2H), 7.41-7.48 (m, 2H), 6.00-6.30 (it, 1H), 4.63 (s, 2H), 4.27-4.35
(dt, 2H), 3.99 (s, 3H) ppm.

3-[(2-Trifluoromethylthio-phenylmethanesulfonyl)-(2,2-difluoro-ethyl)-amino]-
pyrazine-2-carboxylic acid methyl ester. IH-NMR (400 MHz, CDCL): 8.62 (d, 1H), 8.55
(d, 1H), 7.77-7.79 (m, 1H), 7.59-7.62 (m, 1H), 7.40-7.49 (m, 2H), 5.98-6.27 (it, 1H), 4.78
(s, 2H), 4.19-4.27 (m, 2H), 4.00 (s, 3H) ppm.



20 di et hyl propi onyl chloride, cycl opropanecarbonyl
chloride, ethyl chloroformate, S nethyl

w@ hdoonexiBe of ormate, S -ethyl chl orot hi of or nat eP@r/GB2008/003786
phenyl chlorothioformate as reagent: Conpound Nos.
Cl-C2, C4, (9, Cl4-C18, C20-@38, C30-C33, (C35-C39,
41, C43-C47, C49-Ch5, C57, (C59-C82, (C84-(C94,
C96- C105 C107-C115, Cl117-C120, C124-C135, C139- C146

uri

- ?. y
e’&1tyBFatrﬂ11ﬁd]~ﬂ‘ﬁhﬁhe-alcaﬂmng¢ eddlnle tlaylrestet emde3-62.4 Mloro phenvl&

dﬁm@%ﬁﬂmﬁdm @%@mm@ewt ography 5 On one
occasion sone eltmnation occurred fromthe

2,2-dichloro-ethyl group which resulted in the €
formati on of an (E, Z)-2-chl oro-vinyl group Cbnpou
Nos. C 114 and C 15 of Table C were s @f\e
col unmm chr omat ogr aphy. On one occasi onfjso
transesterification of an ethyl ester ceuﬁ%ed
which 10 resulted in a ngxture of conpdﬁ;%;#belndD

i sol at ed C

e oulh nggﬁgﬁyﬂa%g ed by um
chr onat ograpnseq ?%gund Ne” |C139 of
qublecgz,)m R m xture
7(3,%3- i £] uoro- propyFTTﬂ?ﬁETﬁylsulfanylcarbon |Oﬁ¥

-di oxe ;l.’ - di hydro- 2-.X,
ttNa 1{1‘,5 8- 10r| aza- napht hal erQT]SbaSF] 6-trifluoronet hylo

icotinic acid ethyl ester and 2-[1- N
(3, 3-di fluoro-propyl)-4-net hyl sul fanyl car bonyl[

di oxo- 1, 2-di hydro-2-X 6-thia 15 N N
1,5,8-triaza-naphthal en-3-yl]-6-trifluoronethyl-ni cgti o

nic acid nethyl ester. 3. Reactions that are ch d
by Schene 3 Exanple 3.1: Preparation of 3-(2-chFbdno-3
6-di fl uoro-phenyl)-2 2-di oxo-1 2-di hydro-2-X- 20 F
6-thia-1 5 8-triaza-naphthal en-4-0l (Conmpound No. A2

of Table A ) F OHF N CO2Me F NaHMDS N F -& OC C i
"SAOCl CX NFHO NH"O

3- ( 2-16 Yhiod, 0630@‘4! _gieh RTO PRI BARA b aﬁmb?%fs@impz-

yrazi ne- 2- car box acid nethyl ester

by ipcidvasthyi gsé@n (Feample M(er@tlwpﬂ@mgﬂm(b@lx vasaJded N,N-

N

niwEdaRBil b (01123.2). dthe(redidibvinik turd wis ftgted ihM miftrdwiye at 120°C
was added in one portion. The reaction m xture was

fpredt menutes. Togepeftoramixdiiesvagidovrd fo e ieembient tgmperire and
tllie%r%ﬁ i) ER{ rebRiub s uniji-gc‘f 8{1 gom1 n om}t&%{} Ehy\% silica gel

parti | on e ween wat
(ahastesmmmmeg efipi atetate 4T1beo gm&é@[{g 4l digtdoroagtenyinsdtrahesulfonyl)-

e 5T s e adueous, LAYl acl ol 5.

NMR (400 MHz, CDCl): 8.70 (d, 1H), 8.56 (d, 1H), 7.50 (s, 1H), 7.40-7.42 (m, 1H),
7.20-7.23 (m, 1H), 4.74 (s, 2H), 4.59-4.69 (m, 2H), 4.05 (s, 3H) ppm.
A cyclized by-product, Compound No. C106 of Table C, was also isolated (0.046

g

8)-
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WO 2009/ 063180 PCT/ GB2008/ 003786 -75 to give a yellow
solid. The solid was isolated by filtration, washed
warab/ogrser and dried wunder vacuum at 50C t o BUT/6B2008/003786
Compound No. A2 of Table A (375 ng) as a yellow solid.
The follow ng conpounds were Gthde using the sane
nmet hod: Conpound Nos. 5 Al and A3-A6 of Table A
Exanpl e 3.2: Preparation of 2,2-dimethl-propionic
EGhihie32 82P&hi@fion 8f Bf (QLcfh'ldif@-r50tr1ﬂuoromethvh)henvhnethanesulfonvl) (2,2-
phenyl) -2 2-di oxo-T, 2- d| ro- X
Qg:hlcproﬁhvlb} NPAZInG ; £-4 iyt ester( Conpound
No. B3 of Table B) 0—|FO NFCI OO S -0 N\
NHI \Opyridine NNS @\ G CHO 10 Toa

suspensi on pound %{ anpl e 3. 1)
0 moy Sgﬁédspy CF,

di chl or onet han r
ety | r0|onlchI£|d 015:&0)

f giNQuedOlye

The reaction npxture Was heated to 40 our\ and

t /ed’sat anbi ent Hengebageur e of 6 hopr s.

redcti om m xt@re was partition between | oromethane
15 (30 m) and aqueous hydrochloric acid (XM (30 m).
The phases were separated. The aqueous |ayer was

ext r gt £eblutidrhof3-{Ryéhl sreed- aifmorJrhethgpmh&ﬂyﬁﬂetﬁmﬂE@ylmnino)
extracts were., concentrated. The resi due wa

PYFaZiner aeagovyidpcidmetiskesiar (BxampleiZeh (Qr?@bm apgtqwmet (§ ml) was
aBH&EN, ﬁ@ﬂ&%ﬁ%ﬂ?%ﬁlmgﬁlegfﬂ&ﬁ < g H1091 ri‘i%z ataaﬁnlﬁcﬂt%lln Hature.

soli d oW n ounds ‘wer e e usin
T@amﬂmﬂ: M{ad StiJ@ﬁ'rfmo Gmainiies at andliiedXemperaBde Béfoos dr'dipWise addltlon of

S TR BBy PR S 8t FPRIT TR RO

réictidn anﬁtua@tvbs/émwaw @ Bict @ﬁipéré%m(ezfoﬂzmh&hh om r@ilﬁlwlrmxmre
1-(2,2- difluoroethyl)-2,2-dioxo-1, 2-di hydro-2

Vs cRneeniratpdgng mear,@aduﬁawmﬁ@ bheofumn cb@mtogremmbuh@a gel

(é\llﬁelg%g (h%g(in gtklﬁﬁil %etﬁggf 1% ’tg gRJe'Sef 5)&’1{% g-gl-t%?llugromethyl-

phh@ﬂyﬂe)haﬁes(ulfﬁ)ﬁylgh(ii EWMhﬁmb&ﬁiﬁl)—&nMJ@mﬁﬁcﬂbbyﬂfdhci’d methyl. .
X 6-t ftrlaan%ﬁ\%halen- a/ Cl

epfex aqaw te solid (0.179 g). 1H (400 MHz, DC13) 8 61 (d 1H) 8.51(d, 1H),

7.73 (s, 1H), 7.53-7.59 (m, 2H), 5.99-6.02 (m, 1H), 4.71 (s, 2H), 4.58 (d, 2H), 4.02 (s,

3H) ppm.

Example 2.9: Preparation of 3-[(2-niiro-phenylmethanesulfonyl)-prop-2-ynyl-amino]-

pyrazine-2-carboxvlic acid methyl ester

ON =~ “oH
CO Me
CO,Me - . [ I
/S§O
(e
DBAD /
&

To a solution of 3-(2-nitro-phenylmethanesulfonylamino)-pyrazine-2-carboxylic
acid methyl ester (Example 2.1) (0.5g) in tetrahydrofuran (7 ml) was added polymer
bound triphenyl phosphine (0.388 g) and prop-2-yn-1-ol (0.066 g) at ambient

O,N

temperature. The mixture was cooled to 0-5°C under nitrogen atmosphere and di-zerz-

butyl azodicarboxylate (“DBAD”) was added dropwise. The reaction mixture was
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O/ ad SSOC CNO\VNV I F\ 21 NN\O\ FFF ";00 Y
OO NH\QHunig's base Fi"r \ 1: 1 =0C NNO51\Q

WO-2009/063180T0 a sol uti on of Conpound No. Bl of TedsI/6BBS/003786

(Exanple 3.2) (250 ng) in 10 acetonitrile (4 m) was
added N, N-dii sopropyl et hyl am7e ("Huni g's base") (0.2
m) and 1, 1-difluoro-2-iodoethane (224 ny). The
reaction mxture was heated in a mcrowave at 130C

afl%edlt%%alﬁ?ge@g}ﬁto exft & ér&’[ﬂrenﬁlfﬁt iR dWBS20 hours. Further polymer
concentrate d resi c?u“ fied by colum

boimdotmiph e @phsphare (@19 g)owvasgdiied aidbn ureaceph mlxtacmtmeé gt ambient

PRt oeh Partirg 12 houtsrpne tspioh y S {er e AT MR peihfir and

cgno%nﬁ*hte@t"fhe 1REiGRE Gk furified by column chromatography on silica gel (eluent:
aci d- 3- di chl or o- phe

isorrexans /g@bhl \Acptate 311 hﬁ%&@% é-@ﬁﬂféﬁ@@mr&@ntﬁwfmﬂ)@r@-@ ynyl-

TR RER Fa0E g o ERedly 49703 . LM g0 B oo

8(6eh (s, 2HH), 79(946 1H)H)421867164 &iﬂ)3H)7?39{§’ j)m » 6D (é,(HH) 3. E;(S 3H),
24-6.53 (tt, 1 4.56-4.65 (m 2 1.10 (s, 9

2%6%1‘ 12%1’?% fol | owi ng conmpounds were nade using the

same met hod: Conpound Nos. C5-C8, A Od 1, Ci13,

Cl116, and Cl121-C123 of Table C. WD 2009/ 063180

PCT/ &g doidyvoiog Tempourkywmdaags wsing the spne pataad:on of

3 0 QTR g Ry ROy D sl kPR vyl pminol-
pg{atdin@mza_ib&sditcfhﬁﬂie mfeﬁ:';rl?ll ééﬁerl TH-ANMIRA400 MHz, C(‘)I?Ch): b8|.6e9 (s,D %H),
7 585 PP Bl e Th @ HRE St o et £8 oy
N~S\ G FO OFF
The following compound was made using the same method with but-2-yn-1-ol as
reagent:
3-[(2,5-Dichloro-6-trifluoromethyl-phenylmethanesulfonyl)-but-2-ynyl-amino]-
pyrazine-2-carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl;): 8.69-8.71 (m,
2H), 7.57-7.62 (m, 2H), 5.36 (s, 2H), 4.73-4.74 (m, 2H), 4.01 (s, 3H), 1.80 (t, 1H) ppm.

The following compound was made using the same method with prop-2-en-1-ol
as reagent:

3-[(5-Chloro-2-trifluoromethyl-phenylmethanesulfonyl)-prop-2-en-amino]-
pyrazine-2-carboxylic acid methy! ester. 1H-NMR (400 MHz, CDCls): 8.62 (d, 1H), 8.59
(d, 1H), 7.69 (s, 1H), 7.63 (d, 1H), 7.42 (d, 1H), 5.92-6.02 (m, 1H), 5.17-5.33 (m, 2H),
4.62 (s, 2H), 4.57-4.58 (d, 2H}, 4.02 (s, 3H) ppm.

The following compound was made using the same method with 2-methyl-prop-
2-en-1-0l as reagent:

3-[(2,3-Dichloro-phenylmethanesulfonyl)-(2-methyl-allyl)-amino]-pyrazine-2-
carboxylic acid methyl ester. IH-NMR (400 MHz, CDCl;): 8.50 (d, 1H), 8.49 (d, 1H),
7.41 (4, 1H), 7.36 (d, 1H), 7.11 (t, 1H), 5.01 (s, 1H), 4.85 (s, 1H), 4.69 (s, 2H), 4.60 (s,
2H), 4.00 (s, 3H), 1.87 (s, 3H) ppm.
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F 5 To a solution of Conmpound No. C20 of Table C
(Exanple 2.8) (110 ng) in tetrahydrofuran (5 m) was

wWa@eedoyst assi um tri met hyl sil anol ate (40 ng). ACEGB2008/003786

reaction mxture was stirred at anbient tenperature
for 16 hours. The reaction mXture was acidified by
addition of glacial acetic acid. The m xture was
concentrated and the residue purified by colum
chromat ography on silica gel (eluent: ethyl acetate /

hexane 15:85 to 10 100:0 to g| ve Compound No. D9 of
ﬁvfmmme B LQaRrenanatloma henvi)—ii %2.2-difluoro-
' hep)

- "¢ < v .. =
Da@bET@hgTICI H3C. 0 CI N I\/EI N C SO C KZCQB S OCI
NNONN\Q CH3 CH3 15 To a sol ution of Corrgound

No. D of Tabf anmple 2.7) (50.5 ng) ingyg
acetonitrile (4 under a %P@M@en at he
add LM e (1Y nmg) f
metE?I‘ odi de (23 . The reaction m
in Ferpwavey at 150C for 1800 secon

mxturwS aci®ified by addition of aqu ous| ©

hydroE ic acid (2M and the m xture p i oned
bet ween iwat er and di chl or onmet hane. 20 The ases were
separ at Ed and the aqueous | ayer was extracted with

furtheg » sSLGH oF 332? LGaae- S—mﬁo?ﬁﬂahﬂﬁﬁeﬁ?m%esulfonyl) -(2,2-

extracts were dri over magnesi ums
d&i Onorerethd)-euirtod-pyrazenecdomborylidNeid B8thyT estab(BxaBipl88.6) (186 mg)

] b id 2009/ 063 80 PCT/ 008/ Q03786
9B aRolaR 17 30 hilfer St S eRhoS Ve T B REtiy Asolution

¢f.sbdiufrY lexamathyRiisibizide FNEMMDSTY {(0.8nef){ 1M fih THF) at ambient
aci d- 3- (4-chl oro- 2- trlfluoronethy

tgmesrpuye. itherpgation npixhire wgs stirpedyion§ pwrsat xmbienhfemperajure. The -

BRI b TR TR s i
eSO vwe sepasatbrhas] tHe Npheots Phike eleéE:tézBﬁltll effyl aceste UTheddbmbined

q?fﬁmcggg?ﬂ%gs?%%gt%ﬁgi %@%ﬁ?ézs‘%gg é eldevvazter7 )dnf(:(% gxgernrgggnesmm

W th¥e Ghdl SORIARMB 1S VR R Junih. H15 o?%ﬁle)D (B thi) as a pale

orange oil which crystallized on standing.

The following compounds were made using the same method: Compound Nos.

D1-D8,D10-D15, D17-D19, and D21-D60 of Table D.

On one occasion some rearrangement of the propargyl group occurred which
resulted in the formation a propa-1,2-dien-1-yl group. The isomers could not be separated
by column chromatography and were isolated as a 1:1 mixture. Consequently, Compound
No. D40 of Table D is a 1:1 mixture of 3-(2-nitro-phenyl)-2,2-dioxo-1-prop-2-ynyl-1,2-
dihydro-2-A-6-thia-1,5,8-triaza-naphthalen-4-ol and 3-(2-nitro-phenyl)-2,2-dioxo-1-
propa-1,2-dienyl-1,2-dihydro-2-N-6-thia-1,5,8-triaza-naphthalen-4-ol.

On one occasion some transesterification of an ethyl ester group occurred which

resulted in a mixture of compounds being isolated which could not be separated by
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The reaction m xture was cooled to -78C and

trifluoronethanesul fonic anhydride (64 Al) 10 was
Ww@oeawemoi1so porti ons over a period of 5 m nutes.PdneB2008/003786

reaction mxture was stirred at - 78C for 1.5 hours

and then allowed to warmto apbient tenperature and

stirred for a further 2 hours. The reaction m xture

was quenched by addition of water. The mixture was

Bt AGEES ' N qﬁ%g

Cextract s 3& z@%f(ﬁ%kQ@ §ﬂ§§ﬁgglun1§u dﬁ%glsa%llnmnue

of @ffdé(ﬁﬁFChﬂWﬁ-pThwl) eﬁwmwms (dj)dlﬂ{ol-f Q%}blyho-?zokﬂmall% ,8-triaza-

chr t Qgr. on silica.gel. (eluent: ethyl acetate

e 3 T ot pisaaicNsid CegpstF bR b (Bdiguoro-

pREDy1)R4-Y Sdro@2 30hibge- 1@@&9&1% PN -tHi- ?B?Sr-ﬁfa&&’-ﬂaﬁ{thalen- 3-yl]-6-

met hanesul foni ¢ aci d

traflyrompthyl-picstinie atidunetbyletstey! | - phenyl ) -
1- (2, 2-di fl uoro-ethyl)-2, 2-di oxo- 1, 2-di hydro- 2- X
6-thia-1,5 8-triaza-naphthal en-4-yl ester 20

Eéiﬁimmm PiNepar#iida oIl ZTQM&h@Dr&ﬁ3mH%@d@ B=éhlod - Fiti%omethyl-
N N ~0 Et3NWq Y KOF FF

REANA- D6 90T @G sl Gk -ting-135.8citiazd-maphthalen-
49 ¢ o\ DE8 4 ToRlc D (Exampl o 2.7) (610 m)

I'n dichl oronet hane (20 nt) was added triethyl am ne

(390 1) follomed by net hanesul fonyl chlorijde (160

ng). The r@&action mixture was stirred at I ent
ten‘perat'r'e f hours. TheOreaction m x ur e, was

5 dlt he residque purified byocolrgm™§
ch orh ogrEphy~on 6FJ i ca (€cuent : di
t olgixe CospBund No. C83 of TabIeC(g‘il .

foll vvi dgnpound was made—using the
Co No. C95 of Table gy 30 6. Rea

are co ered by Schene 6 Exanple 6 1: Prepara |o
1- br on®- 3- br ononet hyl - 2-chl oro-4-fl uoro-b ene

Br NBSC FQA FI | Br Br

To a solution of Compound No. D16 of Table D (Example 2. 10) (110 mg) in
acetonitrile (1.6 ml) was added 4-dimethylaminopyridine (“DMAP”) (5 mg) followed by .
2,2-dimethylpropionyl chloride (65 ul). The reaction mixture was heated in a microwave
at 150°C for 1500 seconds. The reaction mixture was concentrated and the residue
purified by column chromatography on silica gel (eluent: ethyl acetate / hexane 1:9) to
give Compound No. C34 of Table C (71 mg).

Example 2.12: Preparation of isobutyric acid 1-ethyl-2,2-diox0-3-(2-trifluoromethyl-
sulfanyl-phenyl)-1,2-dihydro-2-\-6-thia-1,5 ,8-triaza-naphthalen-4-vl ester (Compound
No. C19 of Table C)

L
[\I@ W)L N
s=0 scF [\ t

pyridine

HSC | N)NO
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15 A m xture of 3-brono-2-chloro-6-fluoro-tol uene
(commercially available) (8.0 g), N-bronobsuccinimde

W@ 200B85318( 6. 42 g) and benzoyl peroxide (catal ypE¢T/GB2008/003786
anount) in carbon tetrachloride (40 m) was heated to
reflux. A 500 watt tungsten-fal-ogen |lanmp was wused to
initiate the reaction. The reaction m xture was heated
to reflux and irradiated for 30 m nutes. The reaction

m xt I f r
hon 15§ sPfipfPL Qips KBPD7LP 13RI Tl HIPEIO) IS i)
digh}d)eoraethmie(xﬁ ms /39 adldedfpymidusadBB dil¥ fobldwedhby isehuiiyny chiagide (35

e 1- br onp: 3- br ononet | oro-4-fl uor,Q-benzene ..
W A oSS 2O ST taLd b (ST ipee 15 B iopiRy 106 feaction
mEE3Vas coneéhtfafid and e re@xdﬁéf Bﬁﬁﬁedlw eolﬂmﬁ‘l:hfcﬂnatagﬁaplﬁ)ﬁﬂih silica
WO 2009/ 063180 PCT/ GB2008/ 003786 . Reacti ons
geleluentr ethylacetated lisyascHud®) t9 gB@(ﬁfpmpomdﬂ\Jo iy Bl EabloR (91 mg).
of 2, 2-di nethyi propionic acid-3-(2
3'-dichloro-4-fluoro- 5

Ekirppier?yl3: Breplajatidn 0P cabotiit latidrioet hdiflnoPo-2theH ) (-fhethyl-2-

2 di h d -2-X 6-thi 15 8-t 3 | 4-
s o.o .“ége‘_‘! i) u‘, 111% i ,«__o__ (-t~ S nn,aﬁlthalen-4 Yl

es%r i% 199%) &E gg!go'ﬂn& % Ehaf KIELH g[g é ?ZIOdlcmmNS;:PI\q(OSC’;I .

To Conpound No. 5 of Table C (0.089 g) wasp&Oded cny
successi vely 3-ghloro- phenyl bgqgronic acid é§e038 9, °
pal I adi umpH ) (@ hat e (0.0072 gﬁa 2' - di cych

th 3- st h 1,1 -bj heSyl
5t hoxy - 3- g i phenyl
S

hydrat &ysot salt (" SOdI um$S- P sul
(0. hz EG giuene (1 ni). To this niEE

addedna Sefuti on df potassi EgNphosphat e

degasged ter (0.2m). The m xture was pr'g-sti rréd at

anbi ent™ytenperature for 3 mnutes and then ted in a

m cr owa at 110C for 900 seconds. The reaction

m xture was diluted with ethyl acetate and shed with

aque c ;

o U sHRuOK e BB ENBE D) of Hhole ez 10p0 %) in

dehR)rdsmthdmm(Svm]:) was addddadiethylaneine (Seulp fislkbsveddiyatiny] chloroformate.

A S S B S g e R RN Ry
migiiEe Wi &Hﬂgentﬁ@émwiﬂe Mﬁiue ?ﬁfélﬁg@gy adldmalhioRitogABhe on silica

C, and Conpound No.
gel (eluent: ethyl acetate / hexane 15 85) to give Compound No. C147 of Table C (205

ur

mg).

The following compounds were made using one of the methods as described in
Example 2.11, Example 2.12, or Example 2.13 using isobutyryl chloride, 2,2-
dimethylpropionyl chloride, cyclopropanecarbonyl! chloride, ethyl chloroformate, S-
methyl chlorothioformate, S-ethyl chlorothioformate or S-phenyl chlorothioformate as
reagent: Compound Nos. C1-C2, C4, C9, C14-C18, C20-C28, C30-C33, C35-C39, C41,
C43-C47, C49-C55, C57, C59-C82, C84-C94, C96-C105, C107-C115, C117-C120,
C124-C135, C139-C146, and C148-C149 of Table C.
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WO 2009/ 063180 PCT/ GB2008/ 003786 -81 8. Reactions
that are covered by Schene 8 Exanple 8.1: Preparation

W@200Q063120 4- di chl or o- phenyl ) - N- (2-f | uor o- et her PCT/GB2008/003786

-nmet hane- sulfonamde O,C Et3N F' \NH2 + HO C C
OH SF 5 C O To a suspensidn of 2-fluoroethylam ne
hydrochl oride (0.287 g) in dichloro- nethane (4 m)
was added triethylamne (0.4 m) followed by

( 2 4-oh ehé @édﬁsﬁh%ﬁh‘nf)unt%tf banespuhieAYl re@iiearih d8nixture of rers-
le 1.2) The reaction m xture was

byttylc ngdnsd@xy- |n@qﬂn0>We aprepeinds beingisaatd (fampdvad Nast €40 and
t 10
S B v R R PRt Sl el ot o

m xture and the m xture was washed wth water (20
m ). The phases were separated and the organic_|aye
was drR 8Bc 8eresion seryn sUmineien peciEed érmn@@r@%m}mrecﬁthsd group
L h
e e R N Bt Y31 R P Nos- C114
andi116pET3ple G waTe Sﬁpm‘te@ nasing 2ejunmy clzgmatc@zap(hdd 1H),

'4.77 (bs, 1H), 4.49 (s, 2H), 4.51-4.53 (m 1H),

4.39-4.42 (m 15 1H), 3.33-3.36 (m 1H), 3.27-3.29 (m
1H) F(Dﬂbné"&c%ﬁ@ﬂ@&ﬁ@ﬂr&@seﬂ@ffﬁ@ﬁﬂ%/aﬁ@ éster Bdufrvadited which

Preparation of isobutyric acid

rasuai:eé B B PHX (YRR Ak qomppupds. bqlrt&)lﬁ@létqdwl}wlz C%ﬂ@ mekles separated by

céggxél?&?‘%glagoﬁaﬁ%y? @bx?s&%%eiﬂgf é{%}h@?ﬁxd&?&?r@ ﬁaj( %lé’ € is a 2:1 mixture

ok 23 -(33-diZluord-preQ@ipd- DR slifanyRathddyl@x yh2, R -@lioxo-1,2-dihydro-2-\-6-
thia-1,5,8-triaza-naphthalen-3-yl]-6-trifluoromethyl-nicotinic acid ethyl ester and 2-[1-
(3,3-difluoro-propyl)-4-methylsulfanylcarbonyloxy-2,2-dioxo-1,2-dihydro-2-\-6-thia-
1,5,8-triaza-naphthalen-3-yl]-6-trifluoromethyl-nicotinic acid methyl ester.

3. Reactions that are covered by Scheme 3
Example 3.1: Preparation of 3-(2-chloro-3,6-difluoro-phenyl)-2.2-dioxo-1.2-dihyvdro-2-\-
6-thia-1,5,8-triaza-naphthalen-4-ol (Compound No. A2 of Table A)

F

CO Me NaHMDS

[ \l/i F
=0
/S Cl

3-(2-Chloro-3,6-diﬂuoro-phenylmethanesulfonylamino)—pyrazine-Z-carboxylic

acid methyl ester (Example 2.1) (480 mg) was dissolved in N,N-dimethylformamide (7.5
ml) and heated, under a nitrogen atmosphere, to 40°C in order to obtain a complete
solution. Sodium hexamethyldisilazide (“NaHMDS”) (3.9 ml) (1M in THF) was added in
one portion. The reaction mixture was heated to 40°C for 5 hours and then stored at
ambient temperature for 16 hours. The reaction mixture was partitioned between water
and dichloromethane. The phases were separated. The aqueous layer was washed with

dichloromethane. The aqueous layer was acidified with aqueous hydrochloric acid (2M)
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F 5 To
C (2, 4-di chl oro- phenyl ) -N-(2-fl uor o- et hyl ) - net hanesul f

W@p@aeasq Exanpl e 8.1) (0.231 g) was added  PCT/GB2008/003786

successi vely 3-chl oro-pyrazi ne-2-carboxylic acid

met hyl ester (0.151 g), potasstum carbonate (0.446 Q)
and N, N-dinethylformamde (2 m). The reaction

m xture was heated in a mcrowave for 25 mnutes at

14 20 a yolleow @didt TREsolill WisibSatea by diltrationd wakHda \ﬁﬂﬂhWater and dried
acetate and washed w th aqueous hydrochl oric acid

ynggy vacwgmah S0YF ingive Compenad NoyA? of dablsed GY/drmg) as a yellow solid.

magnesi um sul fate and concentrated. The residue was

2' 3?%&%@%%} 1oWi n%gceotn?p%l&#l%sl %?xe%*inﬁgﬁﬂ%3m% Irl,]‘lgthod: Compound Nos.
A1 éhdllABE&@yf’pmaLAonyl chloride (7 Al) were added. The
reaction mxture was heated in a mcrowave at 120C
for 25 m nut es. The _re_acti on m xture was concentrated
BAthANE 2 pRBLAHEH BES bidiRdiHY ol dHila G AR AFBUAGH POV Albro-
siTica gel” (efuent: et ny| acetate /[ hexane 15 15785)
onyl)-2e-dioryp . ald ga-h2htha)n-4\MDester (Compound
IiOﬁ O@ﬁOBgCT/ GBZOOS/ 003786 -83 9 Reactl ons t hat
: y Schene 9 Exanple 9.1: Preparation of

3- met hoxycar bonyl met hanesul f onyl am no- pyr azijne- 2-

car boxylic acid rret hyl ester 1. Et3NO 2Me O

2. NCO2MHO ® H S CNXNH2 pyridine5AsoFIution
of chhoroulf gcetyl ch j I(3 0 9) p

di ckff o 18°Fr coo?edtoOSCada

m X ur,e,of d 30 (0.83 m) and triet F
m ) Nchi‘d)romst hane was adde a’dropw:ﬁe The ;o
react| on Rixture was stirregyriine0- 5C for Rfe ,\h’guo

then at ambi ent tenperature for a further houH
pEU e e i b @sﬁlgﬁonﬁe%ﬁa%‘é aomy
%'aﬁﬁé@ﬁyﬂimé—@) @Ug in@) faﬁm(/gi 9} 2 ZLﬁm@ﬂﬁllBre%l‘BHW Aaseae(®4 5 m).

m) over a period m nutes at anb
Elﬁﬁp@tlan Wi turg s heai@d foA°@ifa ﬁh@mwasd thenrstagdd att ambient

Sl BERES B R e A T e
(Mﬁﬂ)’\aﬁhﬁﬁeow Hydréchie i Eeid PG 0 nflh.i TheAstaSes(vdd: sépbkatdd The

m ). The phases were separated and the organic |ayer
AFREOS drycE Mias gkectedryvith eyl arstatoldiesanibinespragnie gxints were

g sl
PR TRCRIAE vl (TGP b el g S BF FAALA o ive
(Goampiromyi Nve (B 3arfeRabl d B {408 nas- pyalleni sodid2- car boxyl i ¢
acid mst hyl ester (1.212 g). 1H NWR (400 I\/Hz CDC13):
10.5 1H), 8.53 (d, 1H), 8.45 (d, 64 (s,
2H) e(ﬁ?l]?\glng og)pﬂpougd%‘(qer(egnadgllix}lg ame method Compound Nos.

B1-B2 and B4-B6 of Table B.
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20 The foll owi ng conpound was made using the sane
met hod:

W@2400/06318ut oxycar bonyl nmet hanesul f onyl anmi no- pyr BZI/6G82@8003786
arboxylic acid nethyl ester. 1H NVR (400 MHz, CDC13):
10.47 (s, 1H), 8.53 (s, 1H),-&44 (s, 1H), 4.52 (s,
2H), 4.07 (s, 3H), 1.45 (s, 9H ppm WD 2009/ 063180
PCT/ GB2008/ 003786 -84 Exanple 9.2: Preparation of 3

4. Redetiond itfak HRTRBvElAYl)SHBLEGX car bonyl met hanesul fonyl
an1nof pyra2|ne z carboxyllc aC|d nethyl ester O ON

. l ! cl ] -s
(@hip@uncENaocDﬂz aﬁrimé ceah@n 2(@21@%&0&0@: a(:ﬂd-?lfz 4@)10111&0-
acetonitri e (12 m ) was added_N

i A rds2 ihydzes2:N6-tlgad . 58 ytriaga-naphthalen-
4§¥¥fgn tenperature The n1xture was stirred at
a t tenperature for 5 mnutes before dropw se
addition of a solution of
2,2-difluoroethyltrifluoromethanes onate (0.978 Q)
in acetonitrile (5 m) at anbient enper at ure.
reaction m xture was stirred at | ept t eApepAture
fo hours. The 10 reaction n1xture was gentrat ed
and the residue partitioned bet , ctate (30
ugg d aqugeus 6l furic acid (EM (30 g cfhe phases
e z and t He pic T ﬁa§
he residue was purgfie col umm
phy on silich geI (eIu . ethyl acet /
2) Glo give 0" o
- dof | uor o- ethvhmgﬂbamnxycarbonyl Neo X
nethanesulfonyl am noj - pyr azi ne- 2- car boxy#i ¢ acjj d
nmet hyl ester (0.819 g). 1H NWR 15 (400 MHz, %3'~\ /SfC’CI
8.70 (d, 1H), 8.65 (d, 1H), 6.06-6.29 (m MM N" %

4.32-4.38 (m 2H), 4.18 (s, 2H), 4.02 (s, 3 .78
(s, 3H ppm The follow ng conmpound was nmade usjing the
same met hod:

3-[tart-Butoxycarbonyl met hanesul fonyl - (2, 2-di fl uoro-et

hyl)-am n razi ne-2- 20 carboxylic acid neth
oLt oD BAiOR oL rmRd N L Ab1eg (rinle 2) 83 Bomekin

aééf%nzm(ﬁg @&nﬁ%\bas zi'di%d ﬁN%r%é%@%ﬁ%%@%ﬁé%%ezWO 2 ml) and

1ACGTIfEBR0D8/d00BA86 (2248hg). The reaction mixture was heated in a microwave at
130°C for 1500 seconds. The reaction mixture was concentrated and the residue purified
by column chromatography on silica gel (eluent: ethyl acetate / dichloromethane 0:10 to
1:9) to give Compound No. C12 of Table C (7 mg).

The other isomer, 2,2-dimethylpropionic acid-3-(2,4-dichloro-phenyl)-8-(2,2-
difluoroethyl)-2,2-diox0-2,8-dihydro-2-N\-6-thia-1,5,8-triaza-naphthalen-4-y1 ester, was
also isolated (9 mg). TH-NMR (400 MHz, CDCls): 7.84 (d, 1H), 7.52-7.54 (m, 2H), 7.41-
7.42 (m, 1H), 7.33-7.36 (m, 1H), 6.24-6.53 (it, 1H), 4.56-4.65 (m, 2H), 1.10 (s, 9H) ppm.

The following compounds were made using the same method: Compound Nos.
C5-C8, C10-C11, C13, C116, and C121-C123 of Table C.
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Exanple 9.3: Preparation of 1-(2

2-di fluoro-ether)-4-hydroxy-2 2-di oxo-1 2-di hydro-2-X
W@®@2a0bioe3180 5, 8-t ri aza- napht hal ene- 3- car boxyl i ¢ BCI/GB2008/003786

nmethyl ester OOHO 1'Il OO0 CNco2MeO NaHVDS N . 11

NXNONN\ FYFYFF _Jp_.a solution of

3-[(2, 2-di fluoro-ethyl)-nmethoxycarbonyl met hanesul f onyl

- 5 ami no] - pyr azi ne 2-carboxylic acid nethyl ester

d1§9$ litz @iﬂy&% 2- §%dthiéﬂl B%X@ﬁﬁé Bé’é}fé&hzﬁéﬂ-m okeolﬁ chl&idl\mS'D9 of Table

m) (IMin THF) at anbient tenperature. The
__heactlon m xture was stirred for 3 hours at amnbient
tenperatyre. The reaction was quenched by addition of
gl aci al tic acid and the m xture was 10
concentrated. The residue was partitioned bﬁ{: S¥Z
ethyl a at & [

(2M (¥5 nb) hases MesSiOKepar a cl
or gani. 8l ays 5 ncentrated—to g@e

1-(2,[- STy " os dt hy - 4- hydr oxy- 2, 2 Ner,:vgdi%ydro
-2-X % . §18-triaza- napht hal enex3- carboxylic
acid mglthy ester (0.520 g). 1HNWR (4 , CDCl13):
8.65(&,71)!), 8.59 (d, 1H), 6.02-6.32 (mg 1H),
4.60-4.64 (m 2H), 4.13 (s, 3H) 15 ppm The foll ow ng

conpound$ were made using the sane net hod:

5" XT8 a0 oECE kg Ko S Y K € (R R1da 81 D) I
tet@hdrbRirdn Buhly kva@&ﬁ@éd dth!ssi\MRtr(rﬂ&ﬁy]M'}hlolﬁBGﬂ(Bl)lg) e Teaction

m%)?]tgg:? \ga%!)n(egtat axg’p.])ent tfng)yra@ge ?‘%,.})66 S tllhe rea'::l)tlon mixture was

acédif%g 9?&%@133 & &ce%h %bﬁy FhOnRztlire was concentrated and the residue

aza napht hal ene- 3- carboxylic acid

pedifigd b3eezﬂumn chﬂdiﬂdlt@r@ﬁ@mmﬂhqa 2t (VB0 ethgl 4tajed, hexppe 15:85t0

1@%é é@w@%ﬁ@%?@%@l@%g@aam epp.m 4: o

Preparation of 1-(2 2-difluoro-ethyl)-2 2-di oxo-2
3-di hvdro-1H2-X 6-thia- 1,5,8-tri aza- naphthalen -one
Egrinpled.3:Nreparationcpf 34214~ dickiorgyphenyl)-#rmethgxy-1-methyl-1H-2-thia-

1.5.8-triazanaphthalen-2.2-dioxide (Compound No. C3 of Table C)
Cl

Mel

[ sﬁo Cl K,CO;4 |

To a solution of Compound No. D1 of Table D (Example 2.7) (50.5 mg) in
acetonitrile (4 ml) under a nitrogen atmosphere was added potassium carbonate (19.5
mg) followed by methyl iodide (22 mg). The reaction mixture was heated in a microwave
at 150°C for 1800 seconds. The reaction mixture was acidified by addition of aqueous
hydrochloric acid (2M) and the mixture partitioned between water and dichloromethane.
The phases were separated and the aqueous layer was extracted with further
dichloromethane. The combined organic extracts were dried over magnesium sulfate and

concentrated to give Compound No. C3 of Table C (38 mg) as a brown solid.
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F F To a solution of
1- (2, 2-difluoro-ethyl)-4-hydroxy-2, 2-di oxo-1, 2-di hydro

WO 200063186 t hi a- 1, 5, 8-tri aza- napht hal ene- 3- car BORGBR@8/003786

acid nethyl ester (0.520 g) (Exanple 9.3) in ethanol
(3 mM) was added aqueous hydrgehloric acid (2M (1
m). The m xture was heated in a mcrowave for 20
m nutes at 150C twi ce. The reaction m xture was
concentrated to give
1- (2, 2-di fl uoro-ethyl)-2, 2-di oxo- 2, 3-di hydro-1 H 2-X
6 Reheteond thnt 8re dovewd &y stmh al en-4-one (O 203 q).
, : 1 .

d,
) qQI@ Qrmﬂuoromethvl—

p%bhvlmrethﬁzmi&o& ﬁdlheaﬁ@m-ﬂﬂmcsfs- / Hfaiéﬁth&leﬁ@—ﬁ ester
3-(2-chl oro- 4-nmet hyT - phenyl) 1- (2 Z- difTuoro-ethyl) -2

(Gonipawad Wo2C29 h/Hatde ) X 6-t hi a-
8-triaza-napht hal en-4-yl ester (Conpound C136 of
Table C) 0 (H3000Q3RD / C \ ~~0CO(é/

n F F 0001 Y 15 F A i

3 W phenyl A SU @cet ate
1(2 Iuoopthyl)zgg; , 3-di b
6-t hi 1/ /Sr a@@;- napht h B2 one ( EX 4)0
(O 070 '\é) d é di nmet hyl amanogy it ne (" DA 164

in aplﬁq)! ous chloroform (2 rr1) andtolue/s(lorﬂ)

under a mrtrogen atnosphere was heated to ux for
four hours. 20 Isobutyryl chloride (53 Al) %as added

and thea §@aedH T LMHN&D’JH)Q&L TaBld le(Eidaimfﬂ@'Zﬁ(IOO mg) in
further two hours. The reaction m xture was th

dighlerpegthage €bai) Wes addpd MY-diiegnsendethylamingd Hﬂlimm bege”) (64 pl).

st HRAPUTLO AR AN S8 SRR AN AR RS bllyorige o4 )

waB addedhimvedtidngs dviet 4 paiddoof Samthutdse The Fdactdremnetsre was stirred at -

] r . The ue er was extracted wt

AP e Soumans Bcraned Bt Branpien Sraamite s pidfor
RIS 20M6E The 28:RHeon Hurd B! cﬂx‘éﬁcﬂ&%yﬂiﬂ'ﬁiﬂdne&" WaterC Phe! Hﬁxture
chromat ography on silica gel (eluent: ethyl acetate

weseatracted mthtdmcl@cvmmetban@ die ¢onibinedi8garaé eﬂww@e drled over

0.019 The fo
nigbaed iR bl ot dtheRTROES petihc SR eTeitR ",
cKﬂi%e&o@ ngoﬁlsihcd?%a@ém@ﬁfemﬂla@?taﬁar/qle&&y@r.aﬂt&yv&bﬁlgaund No.
eparation o

e 10.1
C§9(0£ nfeo%l%mg}awlmﬁﬁm hyl - phenyl ) - 1- (2, 2- di f | uor o-
et hyl ) -2, 2-di oxo- 5- oxy-1, 2-di hydro- 2- X
6-thia-1,5,8-triaza-naphthal en-4-o0l (Conpound
Example 5.2: Preparation of methanesulfonic acid 3-(2-chloro-5-trifluoromethyl-phenyl)-

1-(2,2-difluoro-ethyl)-2.2-dioxo-1,2-dihydro-2-A\-6-thia-1.5.8-triaza-naphthalen-4-vl ester
(Compound No. C83 of Table C)
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No. E1 of Table E) CF3 CF3 OH O OH | urea.H202 1+ N

\'\' ~N,SOC TFAACi '"'SOCI NN ONNFFY F
WP-2009863A80m1 xt ure of Conpound No. D16 of Tabl e BC{/GB2®8/003786

g) and freshly ground urea hydrogen peroxide (1.430 @)

was stirred in dichloronmethanpe-(50 m) and

trifluoroacetic anhydride ("TFAA") (0.868 m) was

added dropvvi se at anbient tenperature. The reaction

m xt red at 4

nour £® & e S sk Fpfofid SRR b LIRS Gthic 2 (Ko my

dleﬁloﬂﬁh@m (SO iy WaseddditSethflainine (ZBW u@)&ﬁllmvkd b¥ Irethanesulfonyl
phases 20 were separated and the org anl c hase was

chipida 160 &) kmiEssrtinn BiNtTg s siiae SreahieREipRRCTafEe fr pehours.
T%%EFPL ur211 %8 %Q:fong gjaﬁd End thelrt8dse puNR@W&I@&ﬁlSO

11. Separation of atropisoners
clramnlgephy oh silBepat Glienh dvhlarhmethiane)yto ghvrefempéund No. C83 of

TR It vl )25 ai axo’ 1 5.6l hytiro 2 X 6-thia 1 5

8-triaza-napht hal en-4-o0l 5 A sanple of

e looving b e e Sme metiod: Compoond No. €95
1,5,8-tri aza- napht hal en-4-0ol was subjected to

%r-eparatlve chromat ography (100 ng). Preparative

nmet hod: 10 Columm: 250 x 20 mm CHI RALPAK(r) AS-H 5m

El uent: heptane / ethanol / trifluoroacetic acid (80 :

20 : 0.1) Flowrate: 20 mM/mn Detection: U/ 260 nm

6T}€é'93€151?st\%1‘%h a?é'c&eﬂe'é @%W&E gal nmethod: Colum: 250 x
m El uent: heptane / et hanol
Ekamnlﬁf6| harcnmﬁmrro dch@mombronmethvi-}c lom-diluosg-henzene

m/mn 20 DetCle_ictl on: DAD 230 nm Tenperature 256

3 NBS
Cl F

]

Cl F

Br Br

A mixture of 3-bromo-2-chloro-6-fluoro-toluene (commercially available) (8.0 g),
N-bromosuccinimide (“NBS”) (6.42 g) and benzoyl peroxide (catalytic amount) in
carbon tetrachloride (40 ml) was heated to reflux. A 500 watt tungsten halogen lamp was
used to initiate the reaction. The reaction mixturel was heated to reflux and irradiated for
30 minutes. The reaction mixture was allowed to cool to ambient temperature and then
filtered. The filtrate was concentrated to give a colorless oil which solidified on standing
to give 1-bromo-3-bromomethyl-2-chloro-4-fluoro-benzene as an off-white solid (10.7

). TH-NMR (400 MHz, CDCl): 7.58 (dd, 1H), 6.94 (t, 1H), 4.64 (d, 2H) ppm.
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Compound No. D61 of Table D (atropisonmer A, unknown
stereochem stry) was obtained in >92% chem cal purity

W@rw9688%0 enanti oneri c excess (47 ny); this 2BCT/GB2008/003786

conmpound has a retention tine of 8.16 m nutes.
Conpound No. D62 of Table D -8@tropi somer B, unknown
stereochem stry) was obtained in >97% chem cal purity
and > 99% enantioneric excess (40 ng); this conpound
has a retention tinme.of 10.59 mnutes. 30 Table A
Compounds of fornmula (A ), i.e. a conpound of fornula
(1) wherein Rl, RZ and R3 is hydrogen, R5 is hydroxy,
ﬁmaaeonemmecow@}ea% meﬁ&@s;crl bed in the table bel ow
786 -89 HHINR4 O

. -d16ﬁ1@ﬂd34 fluoro-

L(thth&]'EQx-A Yllb@%ﬁﬁlomﬁmﬂrﬁi‘ﬁo 5(742(dslﬂTa%w o) A2 2 Cl- 3' 6- di -

d6- DMBO 11.04 (bs, 1H), 8.18 (d, IH), 8.09 (d, 1H),
F- - 7.54-7.58 (m 1H), 7.33-7.38 (m 1H). A3
2-F3 dlf_S-DI\/ISO 10.63 (bs, 1H), 8.14 (d, 1H), 8.06
(d.0%t)o 756 T (oy2H), 7.43-7.47 (m

1H), 8.10 (d,
1H), 7.73-7.76

( d6- DVBOPH@AG,
(b phenyl - 7.8@0( d,
1H) 7.57 |(d,

: 1H) . 6
2- CINB F3G Corrpound used crude. phenyl - Iigéﬂ'mﬁss'ﬁ}%os sulfonate
broadssinglet; d doublet; t = triplat; m =

mJItlpI et. 5 Table B: Conpounds of for (B') i.e.
a conmpound of forrmula (I) wherein R, R2 R3 are
hydr ogen, and R4 and R5 have the val uesO
inthe table below RS H N R4
[/N
NS
N
Fﬁ)

To Compound No. C35 of Table C (0.089 g) was added successively 3-chloro-
phenyl boronic acid (0.038 g), palladium(II) acetate (0.0072 g), 2'-dicyclohexyl-
phosphino-2,6-dimethoxy-3-sulfonato-1,1'-biphenyl hydrate sodium salt (“sodium S-
Phos sulfonate™) (0.012 g) and toluene (1 ml). To this mixture was added a solution of
potassium phosphate (0.070 g) in degassed water (0.2ml). The mixture was pre-stirred at
ambient temperature for 3 minutes and then heated in a microwave at 110°C for 900
seconds. The reaction mixture was diluted with ethyl acetate and washed with aqueous
hydrochloric acid (2M). The organic phase was dried over magnesium sulfate and
concentrated. The residue was purified by reverse phase column chromatography to give
Compound No. C42 of Table C (15 mg).

The following compounds were made using the same method: Compound Nos.

C56 and C142 of Table C, and Compound No. D20 of Table D.



(B') HNHO 10 Conpound R kRR? 1H NWR (400 MHz,

CDC13 except No. where indicated; chemcal shifts in
wWorpooBoexaget- di - G u- d4-MeOH: 8.03 (d, 1H), 7. 9BCT/GB2008/003786

1H), phenyl- (COO 7.65 (m 1H), 7.45-7.52 (m 2H),

1.09 (s, 9H. B2 2,4-di-A--8rPr(CO O d6-DMSO. 8. 15

(d, 1H), 8.07 (d, 1H), phenyl- 7.85 (m 1H), 7.42 (d,

1H), 2.65 (sept, 1H), 0.95 (d, 3H), 0.85 (d, 3H). W

2009/ 063180 PCT/ GB2008/ 003786 -90 Conpound R R 1H NWR

(400 MHz, CDCl1l3 except No. where indicated; chem cal

& Mehétionk hat @lﬁiﬁ)V&gdBchhamB{Edi - t-Bu- d6-DWVSO 8. 20

COO. 7.67-7 .72
_)2-0 -0 hyh)- tlr(lane-

BHLGRL O d6 DI\/SO 8. 14 (d 1H). 8.07 (d, 1H),
slilIeny'(;i—@? 83 (d, 1H), 7.67 (m 1H), 7.48-7.51 (m 1
H, 1.13 (s, 9H). B5 2-E3C | QprgCo o
7. 79F\;&]\'§d 2H)+ 7.5 enyg< 7.70
2.59-2768 Ky 1H), 1.2 , 3, 1700 (d,
2- Cl- 54EBC- i - Pr ( CQ® A1 ¢d, 1H), 8.04 (
7.85-7.89 phenyl- (m 1H), 7.68 (m 2H), 2y64-2.72

(m I H- 0.97-1.07 (m 6H). Key S =singIed'Hbs =

broad singlet; d = doublet; sept = sept 2 —\\ _N
multiplet; Pr = propyl; Bu = butyl. Pl e C ~F
Conpounds of fornula (C), i.e. a conps f rmul a

(1) wherein R and R2 are hydrogen?' and R3, CR4 and R5
have $esipldifh 2 -HESOEMYRthibd mid26cHI GRS 078 in BRhloro-

methane (4 ml) was added triethylamine (0.4 ml) followed by (2,4-dichloro-phenyl)-
methanesulfonyl chloride (Example 1.2) (0.25 g). The reaction mixture was stirred at
ambient temperature for 3 hours then left to stand at ambient temperature for 16 hours.

- Dichloromethane (20 ml) was added to the reaction mixture and the mixture was washed -
with water (20 ml). The phases were separated and the organic layer was dried over
magnesium sulfate and concentrated to give C-(2,4-dichloro-phenyl)-N-(2-fluoro-ethyl)-
methanesulfonamide (15 mg) (60% pure). IH-NMR (400 MHz, CDCl): 7.47-7.51 (m,
2H), 7.29-7.32 (dd, 1H), 4.77 (bs, 1H), 4.49 (s, 2H), 4.51-4.53 (m, 1H), 4.39-4.42 (m,
1H), 3.33-3.36 (m, 1H), 3.27-3.29 (m, 1H) ppm.
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HYN --'Y R4S, O(C) HNW \O 10 Rs Conpound RR R
1H NVR (400 MHz, No. CDC13 except where indicated;

W@ b@aeHBo shifts in ppm) C1L Me 2,4-di-C - c- PPET/BBABS/003786
(d, 1H), 8.46 (d, 1H), phenyl- (COO 7.60 (m 1H),
7.50 (d, 1H), 7.37-7.40 (ddgng), 3.70 (s, 3H),
1.70-1.75 (m 1H), 0.96-1.06 (m 4H). C2 M
2,4-di-C- t-Bu- 8.45 (d, 1H) 840(d 1H) phenyl -

2,?@?4@12@%1&&9&1&664111&1 m&mumpahaeaﬂﬁmwéﬁﬁomo C58

CI3 except where indicated; chemical shifts in
offabje €GB Me 2,4-di-C - MeO- 8.51 (d, 1H), 8.50 (d, 1H),
phenyl - 7. gS H-59 (m 2H), 7.38-. 7,41 (m 1H), 3.84

(s, 56, (573 C&eMs 6-di- t-Bu- 8. 49
(d, 8. %14 (d, 1%+ ?Ehe yl- ( 7 28<2¢033 (m
1 17 (m 1H), | 3H)

&5 Et 2,de| C- t-Bu- 8.45 (d, 1H),
phenyl - (COO 7.57 (m 1H), 7.51 (m
(dd, 1H) 4.39 (q, 2H), 1.49 (t, 3H),

g ﬁ@&oéﬁ

114(s

C6 Et 2,4-di-A- i-Pr-(COO 8.46 (d, 1H), (*

1H),
I Ci
O 0
N

To C-(2,4-dichloro-phenyl)-N-(2-fluoro-ethyl)-methanesulfonamide (Example
8.1) (0.231 g) was added successively 3-chloro-pyrazine-2-carboxylic acid methyl ester
(0.151 g), potassium carbonate (0.446 g) and N,N-dimethylformamide (2 ml). The
reaction mixture was heated in a microwave for 25 minutes at 120°C. The reaction
mixture was diluted with ethyl acetate and washed with aqueous hydrochloric acid (2M).
The organic extracts were dried over magnesium sulfate and concentrated. The residue
was dissolved in acetonitrile (1 ml) and 4-dimethylaminopyridine (“DMAP”) (1 mg) and
2,2-dimethylpropionyl chloride (7 ul) were added. The reaction mixture was heated in a
microwave at 120°C for 25 minutes. The reaction mixture was concentrated and the
residue purified by column chromatography on silica gel (eluent: ethyl acetate / hexane
15:85) to give Compound No. C58 of Table C (21 mg).
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phenyl - 7.57 (d, 1H), 7.50 (d, 1H), 7.36-7.38 (dd,
1H), 4.34- 4.44 (m 2H), 2.72 (sept, 1H), 1.50 (t,

w@B9/0d31s® (d, 3H), 1.07 (d, 3H). C7 Et 2- Cl-BCB68B20608/003786

t-Bu- 8.49 (d, 1H), 8.44 (d, 1H), F-phenyl- (COO
7.27-7.32 (m 1H), 7.11- 7.16g3m 1H), 4.41 (q, 2H),
1.49 (t, 3H), 1.15 (s, 9H). C8 Me 3,4-di-G - t-Bu-
8.45 (d, 1H), 8.41 (d, 1H), 6phenyI1H)(C§)7Oo (7.65 éﬁo

m S
%@E%Ctk"é‘ﬁha%ea‘?@emb;@emeé 3 i Pr.(CO O 8 50 (d.
Eitenpl89 4 4Pfepharaliby of 3Jﬁaavllitmw&rboﬂvlﬁ&thansﬁlfoﬁwaﬁﬁho-pﬁa%@e-z-

717 fm AH . 3.73 (s, SH),  2.74 (sept, 1H, 1.12 (d,
%Tyﬁ—%@—&uéﬁf@ao Et 3,4-di-C- t-Bu- 8.44 (d,
H, 8.40 (& 1H), ppggyl- (COO 7.65 (d, 1H) 756
, 1H), 743746(m m 437(q 2H)

d
, 1.25 9H)
AT R (R 1135 a%%”? 0 M
.5
.5

0 (&™), 7.37-7.

2 (s, 39), 1.15 (s NN\D 2009/ 063186'

PCT/ GB2008/ 003786 -92 Conpound R R R 1H NWR (400 VHz,

No. CDC13 except wher e pyiidid cat ed; chemical shifts in
C12 50 (d, 1H), 8.48

m olu 1%€£%loro§é@u@acqty]5@l@ade @I—ﬁ gm @@l?r@meﬂp}pe (18 ml)

V\7&s 380léd 4@0(5‘7(3 zhla mB 6k of methanol (0.83 ml) and triethylamine (2.87 ml) in

dichloromethane was added dropwise. The reaction mixture was stirred at 0-5°C for one

W~ W

hour and then at ambient temperature for a further hour. 3-Amino-pyrazine-2-carboxylic
acid methyl ester (2.34 g) was added followed by dropwise addition of a solution of
pyridine (6 ml) in dichloromethane (10 ml) over a period of 5 minutes at ambient
temperature. The reaction mixture was stirred at ambient temperature for 23 hours.
Dichloromethane (50 ml) was added to the reaction mixture and the mixture was washed
with aqueous hydrochloric acid (2M) (4x 30 ml). The phases were separéted and the
organic layer was concentrated. The residue was purified by column chromatography on
silica gel (eluent: ethyl acetate / dichloromethane from 0:10 to 1:9) to give 3-methoxy-
carbonylmethanesulfonylamino-pyrazine-2-carboxylic acid methyl ester (1.212 g). 1H-
NMR (400 MHz, CDCl): 10.52 (s, 1H), 8.53 (d, 1H), 8.45 (d, 1H), 4.64 (s, 2H), 4.07 (s,
3H), 3.80 (s, 3H) ppm.

The following compound was made using the same method:

3-tert-Butoxycarbonylmethanesulfonylamino-pyrazine—2-carboxylic acid methyl
ester. IH-NMR (400 MHz, CDCL): 10.47 (s, 1H), 8.53 (s, 1H), 8.44 (s, 1H), 4.52 (s,
2H), 4.07 (s, 3H), 1.45 (s, 9H) ppm.
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6.37 (tt, 1H), 4.54-4.79 (m 2H), 1.15 (s, 9H). C13

Et 2-F3CO i-Pr-(COO 8.45 (d, 1H), 8.40 (d, 1H),
W@k@apt318. 53-7.63 (m 2H), 7.38- 7.43 (m 2H) PCT/GB2008/003786
4.30-4.46 (m 2H), 2.71 (sept, 1H), 1.48 (t, 3H),

1.12 (d, 3H), 1.08 (d, 3H).-&f4 Et 3-F3C t-Bu- 8.45

(d, 1H), 8.41 (d, 1H), phenyl- (COO 7.75-7.82 (m

3H), 7.61- 7.65 (m 1H), 4.38 (g, 2H), 1.52 (t, 3H),
HExahfpld 8.2: Eﬂﬂbaraﬁ"éﬁ oE8-[&: ﬁhrfﬁmﬁﬁ@hvi) r&tho@cﬁﬁ;oﬁglm&@n’esulfonvl-
8.42 (d, ) , phenyl- (CO .82 (m IH), 7.©

SR -PEAZ1neN -capboxylig agid methyl egtely | 146 (t, 3H), 108

(s, 9H) C16 Et 23d| C16 t-Bu- 8.49 (d, 1H), 8.44

(d. the (CO)%N 57761(m 1H) 711 _

7.16 1 2

9H) . (r1n7 oamw% ,l(:gc- /LBu/]%S(if&%d EH) ) 4§ ©

1H) enyl - 7.74-2.78 (m 2H), 7/663\’(m
8Lq/S . 1.50 (4, Sgpa 107(s oil c1®

F2HCN—I2C— 5-F30s- i-Pr-(cOBISPEY (. 249 (m

1H), phenyl 790792(m 1H), 759 767(m 3H),
6.12-6.42 (tt, 4.74-4.85 (m 1H), 4.4£9-4.60 (m

14 28 a0 e o o o

apidemyjhy] cBte8 IEZaMiple(91) (151)12 g7 115a7cetozutﬁ7e (IDmBas added N, N-
dl_.ﬂscg)%o%&e )ggémne (Z‘EPumg s base ) (0 ml) a!t_b amblegit tsegnpera'ture H}“he mixture
was stirred at ambient temperature for 5 minutes before dropwise addition of a solution
of 2,2-difluoroethyltrifluoromethanesulfonate (0.978 g) in acetonitrile (5 ml) at ambient
temperature. The reaction mixture was stirred at ambient temperature for 20 hours. The
reaction mixture was concentrated and the residue partitioned between ethyl acetate (30
ml) and aqueous sulfuric acid (2M) (30 ml). The phases were separated and the organic
layer was concentrated. The residue was purified by column chromatography on silica
gel (eluent: ethyl acetate / hexane 1:2) to give 3-[(2,2-difluoro-ethyl)-methoxycarbonyl=
methanesulfonyl-amino]-pyrazine-2-carboxylic acid methyl ester (0.819 g). IH-NMR -
(400 MHz, CDCl3): 8.70 (d, 1H), 8.65 (d, 1H), 6.06-6.29 (m, 1H), 4.32-4.38 (m, 2H),
4.18 (s, 2H), 4.02 (s, 3H), 3.78 (s, 3H) ppm.

The following compound was made using the same method:

3-[tert—Butoxycarbonylmethanesulfonyl-(2,2-diﬂuoro-ethyl)—amino]-pyrazine-2—
carboxylic acid methyl ester. 1H-NMR (400 MHz, CDCl): 8.69 (s, 1H), 8.65 (s, 1H),
6.18 (it, 1H), 4.31-4.39 (m, 2H), 4.04 (s, 2H), 4.02 (s, 3H), 1.48 (s, 9H) ppm.

T iiede



10

15

20

1.00 (d, 3H). WO 2009/063180 PCT/ GB2008/ 003786 -93
Compound R R R 1H NMR (400 MHz, No. CDCl3 except

wok@oe6318indi cat ed; chemical shifts in p pnm) GXOI/GB2008/003786

F2HC- H2C- 2,3-di-Cl-6- t-Bu- 8.53 (d, 1H), 8.51 (d,
1H), F-phenyl- (CO O 7.59-7863 (m 1H), 7.13- 7.17
(m 1H), 6.09-6.39 (tt, 1H), 4.62-4.72 (m 2H), 1.14
(s, 9H). C21 F2HC- H2G- 2- F3CO- t - Bu- 8 49 (d 1H)

Exéﬂ ’ ‘ aratfféh%'ﬂ'— 2 2(-@@}1&0 ehhy

v,

g,-thlmf.ldi &Maaaqnamhthal e 35 attroxy1iQkid | 'uéguelc H2C-
2. F3CO- |-Pr-(c:0)g 8. 50 (d. 1H), 8.47 (d, &DH)OH o

phenyl - 7.55-7.61[(m 2H), 7.40- 7.45 (m 2

6. 07- 6N37_(dd,Me 4. 68-4,79 mlH) NSO _
1H, . (sept 9, 1. 180D 1. 9 (.

23 2835 t- Bu__—(ﬁ- 8.52 ds\gp,

phenyl N (cfO 7G89-7.91 (m 1H), 758 787 ¢ ,
5. 67- 5. m 2H), 3.55 (s, 3H), 1.10 (sFQH. C24
Et 2-Cl-6fF-3- t-Bu- 8.47 (d, 1H), 8.42 (d, H), MeO-
(CO)O 7.102-7.14 (m 2H), 4.37 (q, phenyl- 3.92

5. ClB@ id:saiutlc%n [é}%qm%xaro fit&yl) n@%y@ar%om%bnethﬂa%g@ﬁonyl-
dniad \pyrdzifld 2 Laitoxylit aditmetByl Q8rer RBRMPIe 92)40.810 %) intH) -
tetrgydrofuran %28 ml) under nitrogen atmosphere was added in portions a solution of
sodium hexamethyldisilazide (“NaHMDS”) (5.8 ml) (1M in THF) at ambient
temperature. The reaction mixture was stirred for 3 hours at ambient temperature. The
reaction was quenched by addition of glacial acetic acid and the mixture was
concentrated. The residue was partitioned between ethyl acetate (30 ml) and aqueous
hydrochloric acid (2M) (15 ml). The phases were separated and the organic layer was
concentrated to give 1-(2,2-difluoro-ethyl)-4-hydroxy-2,2-dioxo-1,2-dihydro-2-\-6-thia-
1,5,8-triaza-naphthalene-3-carboxylic acid methyl ester (0.520 g). IH-NMR (400 MHz,
CDCL): 8.65 (d, 1H), 8.59 (d, 1H), 6.02-6.32 (m, 1H), 4.60-4.67 (m, 2H), 4.13 (s, 3H)
ppm.

The following compounds were made using the same method:

1-(2,2-Difluoro-ethyl)-4-hydroxy-2,2-dioxo-1,2-dihydro-2-A-6-thia-1 ,J,8-triaza-
naphthalene-3-carboxylic acid terz-butyl ester. 1H-NMR (400 MHz, CDCl3): 8.61 (m,
1H), 8.56 (m, 1H), 6.04-6.35 (it, 1H), 4.59-4.66 (dt, 2H), 1.67 (s, 9H) ppm.

4-Hydroxy-2,2-dioxo-1,2-dihydro-2-\-6-thia-1 ,5,8-triaza-naphthalene-3-
carboxylic acid ethyl ester. 1H-NMR (400 MHz, d¢-DMSO): 8.24 (d, 1H), 8.14 (d, 1H),
4.31 (q, 2H), 1.28 (t, 3H) ppm.
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2H), 3.93 (t, 3H), 1.13 (s, 9H). C26 Et 3,4-di-d -
i-Pr-(COO 8.45 (d, 1H), 8.41 (d, 1H), phenyl- 7.66

W@ egooaedgo 7. 57 (d, 1H), 7.42-7.45 (m 1H), 4.BCT/GB2008/003786
2H), 2.80 (sept, 1H), 1.51 (t, 3H), 1.20-1.21 (m
6H). C27 MO H2C- 2,4-di-C -~ g6-Pr-(COO 8.53 (d, 1H),
8.51 (d, 1H), phenyl- 7.58 (d, 1H), 7.50 (d, 1H),
737740(m1H) 5.67- 582(m2H) 352(s 3H),

L 0-2.3-dihyg
119'B-M&ﬁa(rﬁﬁlilhh1biz,4 on¥0. CDC13 except V\,here i ndi cat ed:;
chem cal shifts_ in_n C28 F2HC H2C- 2, 6-di -
8.52 (d, 1H), 89%9 §d, 1H), phenyl- (COO 1 47-7.49
(m 2H), 713\ 61/1H) 6. 12- 6. 43

4.64-4, 71Qm 2H), 11 (s,aq9kfpl C29
F3C- 8. 61 $’9 85-7.86 (m >phen
768774(@[1/2 "0 4.32-4.49 (m 2H),

C30 Et 2-CIFG_F8C i-Pr-(COO 8.48 (d, fH_-8.43 (d,
1H), "phenyl-|7.74-7.78 (m 2H), 7.56- 7.6 (m 1H),
4 38 (g, 2H),F 2.67 (sept, 1H), 1.50 (t, 1. 04

{13 %Oiutt% (fii@)%%‘“ﬁﬂ) %‘Wﬁjg%%qu@ 8@(59%1 lf%—thhydro -2-M6-

tHia1165, -t FalFphiBkiene-3 Calox71i6 dcif Metlyiesteb (01520 g) (Example 9.3) in
ethanol (3 ml) was added aqueous hydrochloric acid (2M) (1 ml). The mixture was
heated in a microwave for 20 minutes at 150°C twice. The reaction mixture was
concentrated to give 1-(2,2-difluoro-ethyl)-2,2-dioxo-2,3-dihydro-1H-2-N-6-thia-1,5,8-
triaza-naphthalen-4-one (0.203 g). 1H-NMR (400 MHz, CDCls): 8.66 (d, 1H), 8.61 (d,
1H), 6.03-6.33 (m, 1H), 4.61 (s, 2H), 4.54-4.61 (m, 2H) ppm.

Example 9.5: Preparation of isobutyric acid 3-(2-chloro-4-methyl-phenyl)-1-(2.2-
difluoro-ethyl)-2.2-dioxo-1,2-dihydro-2-\-6-thia-1,5.8-triaza-naphthalen-4-vl ester
(Compound No. C136 of Table C)

0O (H,CCOO),Pb j/f
N L,
| AN ‘
N N \\

DMAP I

0 T
F
2. /L
F COoCi

A mixture of 2-chloro-4-methyl-phenyl lead triacetate (0.153 g), 1-(2,2-difluoro-
ethyl)-2,2-dioxo-2,3-dihydro-1H-2-N-6-thia-1,5,8-triaza-naphthalen-4-one (Example 9.4)
(0.070 g) and 4-dimethylaminopyridine (“DMAP”) (0.169 g) in anhydrous chloroform (2
ml) and toluene (1 ml) under a nitrogen atmosphere was heated to reflux for four hours.
Isobutyryl chloride (53 pl) was added and the reaction mixture heated to reflux for a
further two hours. The reaction mixture was then allowed to cool to ambient temperature

and diluted with dichloromethane and aqueous hydrochloric acid (2M). The solids were
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6.41 (tt, 1H), 4.60-4.65 (m 2H), 1.07 (s, 9H). C32
F2HC- H2C- 2,3-di-Cl-6- EtS-(CO O 8.59 (d, 1H), 8.54

W@ 0096Hg0 F- phenyl - 7.61-7.65 (m 1H), 7.14- ACLBBLWB/003786

1H), 6.08-6.38 (tt, 1H), 4.57-4.76 (m 2H), 2.86 (,
2H), 1.27 (t, 3H. C33 Et 2-3%75-F3C t-Bu- 8.47 (d,

1H), 8.42 (d, 1H), phenyl- (COO 7.81 (m 1H),
7.66-7.71 (m 2H), 4.35-4.46 (m 2H), 1.51 (t, 3H),
re(!mé@ec(ﬁy ﬁltl%'fﬁ)n m@f’ne %‘Hfge ggag rslfl}I?arzgtEd 5l‘ﬂ:e,:f’a('i%e:&usah'yer%va%?(%xtracted
thlsﬁlrtheﬁdlch](omm@hgne ‘Bhel domgbingd ()Igamc e]_(H)icts WGﬁa]cmacgmqtqi The

r%s}_%% \(J%’s I;L"ﬂ%e% by cg%unaxbcahrg grag%g 0 X5 élh%ﬂ gel 8 &31]%}6%1}11 acetate /

héxZfe IF6 VR dive ca;h%ounm@&-cm@dm(ame@lcb 01$gN9-6.39 (tt,
1H), 4.62-4.72 (m 2H), 1.14 (s, 9H). VO 20097 063180

PCT/ GB2008/ 003786 -95 Conmpound R R R 1H NMR (400 MHz,

' SHRIGERRg16 OB OGRS Lol nox
({48, C2Bly and C688 of Tgillie@yl - 7.63 (m 1H), 7.13-7.17 (m

1H), 6.09-6.39 (tt, 1H), 4.58-4.76 (m 2H), 2.74

(sept, 1H), 1.12 (d, 3H), 1.10 (d, 3H . C37 F2HC H2C
2,3,6-tri-d- EES-(COO 8.58 (d, 1H), 8.53 (d, 1H),
phenyl 7.57 (d, 1H), 7.44 (d, 1H), 6.10-6.41 (tt,

19 Reactioggwhich are covered by Scheme 10

Example 10.1: Preparation of 3-(2-chloro-5-trifluoromethyl-phenvl)-1-(2.2-difluoro-
ethyl)-2.2-dioxo-5-0xy-1,2-dihydro-2-A-6-thia-1.5.8-triaza-naphthalen-4-ol (Compound
No. E1 of Table E)

urea.H,0,

TFAA |

A mixture of Compound No. D16 of Table D (0.869 g) and freshly ground urea
hydrogen peroxide (1.430 g) was stirred in dichloromethane (50 ml) and trifluoroacetic
anhydride (“TFAA”) (0.868 ml) was added dropwise at ambient temperature. The
reaction mixture was stirred at ambient temperature for 72 hours. The reaction mixture
was quenched by addition of aqueous sodium metabisulfite (1M) (50 ml). The phases
were separated and the organic phase was dried over magnesium sulfate and concentrated
to give Compound No. E1 of Table E (0.118 g).
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4.71 (m 2H), 2.85 (g, 2H), 1.27 (t, 3H). C38

F2HC- H2C- 2,3,6-tri-C- i-Pr-(CO O 8.51-8.53 (m 2H),
wQ@2®6/06d80 phenyl - 1H), 7.43 (d, 1H), 6.12- 6.BQI/GBRQ08/003786
1H), 4.63-4.71 (m 2H), 2.73 (sept, 1H), 1.10 (d,

3H), 1.08 (d, 3H). C39 F2HG ¢RC 2-Br- i-Pr-(COO

8.50 (d, 1H), 8.48 (d, 1H), phenyl- 7.74 (d, 1H),
7.53-7.55 (m 1H), 7.35-7.46 (m 2H), 6.11-6.42 (tt,
1H), 4.73- 4.84 (m 1H), 4.52-4.63 (m 1H), 2.69

(sept, 2H), 1.07 (d, 3H), 1.01 (d, 3H). C40 Me 2-C -
lll\/g%arghéfloﬁﬁropgd}ner@ 53 (d, 1H), qU' nol i n- 3 8.45 (s,
~1iH’, 8.10 (d, 1H), - 7.91 (d . 7.84 1H)
wﬂu@mmmers oﬁz ﬁhchlero Gt umm@im&

(m A*ﬂ)im ?e c7f55> (Zs‘chl&*d)6-tri1ﬂd680rﬁsth}’19ﬂ!ﬁenyl)(l4@ z:afﬂﬁomethyl) -2,2-

2-Cl-6-F-3- t-Bu- 1H),

dipgo-1G- dlﬂnbiglm 2 &9;@31&-17 5a§5tﬂ?23493%a %:‘%—o y/ag 5ubjpfiedhip preparative
2-7.29 (m 2H), 6.10-6.40 (tt, 1

hi‘é% %,f&;;g?)?’irgo%%; 1.16 (s, 9H). C43 Et 2-I(:-6- Fsc-H)

t- gg 8. 47 (d, 2I%|)H) 78433 (d, 61l(—|), phenyl - (CO O

7. . 7.42- 7.46 (m 1H), 4.36-4.42

Prfpﬁfa“‘ieﬁ’@t © 3H), 1.08 (s, 9H). \/\;302009/063180 (m

CRGHEB2008/ S5 86 mm OHIIRATPHKE AB-B L NVR (400 Mz,

Eluent: heptane / ethanol / trifluoroacetic acid (80 : 20 : 0.1)
Flow rate: 20 ml/min
Detection: UV 260 nm

Temperature:  21°C

Analytical method:

Column: 250 x 4.6 mm CHIRALPAK® AS-H 5pm

Eluent: heptane / ethanol / trifluoroacetic acid (80 : 20 : 0.1)
Flow rate: 1 ml/min

Detection: DAD 230 nm

Temperature: 25°C

Compound No. D61 of Table D (atropisomer A, unknown stereochemistry) was
obtained in >92% chemical purity and > 99% enantiomeric excess (47 mg); this
compound has a retention time of 8.16 minutes. Compound No. D62 of Table D
(atropisomer B, unknown stereochemistry) was obtained in >97% chemical purity and >

99% enantiomeric excess (40 mg); this compound has a retention time of 10.59 minutes.

Table A:
Compounds of formula (A"), i.e. a compound of formula (I) wherein R, R?and R? is

hydrogen, R’ is hydroxy, and R” has the values as described in the table below.



W

i0

No. CDC13 except where indicated; chemcal shifts in
ppm C44 F2HC- H2C- 2,5-bis-F3C t-Bu- 8.53 (d, 1H),

wW@2®%206480 1H), phenyl- (COO 7.90-7.99 (m 3MT/GB2WR003786

6.40 (tt, 1H), 4.53-4.84 (m 2H), 1.10 (s, 9H). C45
Et 2,4-di-Cl-5- t-Bu- 8.47 (dgolH), 8.42 (d, 1H),
F-phenyl - (CO O 7.62 (d, 1H), 7.40 (d, 1H),
4.34-4.44 (m 2H), 1.50 (t, 3H), 1.17 (s, 9H). C46 Et
2,5-bi s-6AC- t-Bu- 8.49 (d, 1H), 8.44 (d, 1H),
Rhenyl - (CORE 7.91-7.99 (m 3H), 4.30- 4.49 (m 2H),
1, , . 1.04 (3 )9I—I) c47 F2Fl G- H2C-

2 h-dito-5-o-Bu- 8. 51 (d, 8.49 (d, 1H),

~ phényTN )0763(d 1H) 739(d 1H),
60863'9( , 1H), 4.53- 4.78 (m 2H), 1.18 (s, 9H)

Q. A7

ﬁ?f ?5& 1%@' 2o ohaEeh ?'%(46?# l\gé‘zg‘( Ty G g s reeted

70 ( dt 9 icalghy m S5H) 2 37 (s

B0 1 50| edighl baeHMSD: SATHL RS FRRE TR 66 (o, 1D,

2 G- di-Brd phém.l-.(’co 8}4587 EhmPHNH) . 8.50 (d. 1H),

pﬂ%enw 7] 26 36-dpH) de-PMSO( 1104145, 1H)p 81IB-(6, UH), @tao, (d, 1H),
4. 631 Faplieayl dt | 7347 50013 H)s@p87.386H,, 1H). 07 (d,

. C50 ER-B3(CH-di - Cil-PM3IO:P10.6308:XH)P 849 (6d1H)1I8)06 (d, 1H),
?3214 (d, [LphenylF3C am‘;eyﬂ 61 (fa, 28D)( 94357 (nd,- 8. ( H5

A438 (q, PBM.diLI69 (8ePMSO0:4 80 (-bsbe},fslo{ Cf1H)
Pipg, %g{; 6§( k}

3H), 1.05| fkbnyBH) . B34l ?HE]TJ/%‘J;zﬁ( %

%3’73_1;') ’7652‘#0&0 1 g-DM’SE‘? $0.55 (bs, tH), 8:15°(d] 1H), 8.07 (d lH)

phenyl- 7.84 (d, 1H), 7.76 (t, 1H), 7.68 (t, 1H), 7.57 (d, 1H).
A6 2-CI-5-F3C- | Compound used crude.
phenyl-

Key:
bs = broad singlet; d = doublet; t = triplet; m = multiplet.

Table B:

Compounds of formula (B"), i.e. a compound of formula () wherein R', R? and R® are

hydrogen, and R* and R® have the values as described in the table below.

RS
H Ny R*
= ,S\(
H N ” o)
Compound | R? R’ 1H-NMR (400 MHz, CDCl; except
No. where indicated; chemical shifts in
 ppm)
B1 2,4-di-Cl- t-Bu- d4-MeOH: 8.03 (d, 1H), 7.96 (d, 1H),
phenyl- (CO)O- 7.65 (m, 1H), 7.45-7.52 (m, 2H), 1.09
(s, 9H).
B2 2,4-di-Cl- i-Pr(CO)O- | ds-DMSO: 8.15 (d, 1H), 8.07 (d, 1H),
phenyl- 7.85 (m, 1H), 7.42 (d, 1H), 2.65 (sept,
1H), 0.95 (4, 3H), 0.85 (d, 3H).




(dd, 1H), 7.27 (d, 1H), 4.32-4.46 (m 2H), 2.72

(sept, 2H), 1.50 (t, 3H), 1.11 (d, 3H), 1.07 (d, 3H).
weRIpeHe H2C- 2, 5-di - Cl-6- t-Bu- 8.52 (d, 1H)PCBGB1008/003786

(d, 1H), F3C phenyl- (COO 7.77 (d, 1H), 7.70 (d,

1H), 6.13-6.44 (tt, 1H), 4.580-4.66 (m 2H), 1.09 (s,

9H). WD 2009/ 063180 PCT/ GB2008/ 003786 -97 Conpound R

R R 1H- NI\/R (400 MHz, No. CDC13 except V\,here

LD

ernr cal T TS (a1
é‘%c— henyl - 7i 7? ( <(3IGN 1(I—}I) 8.755() %ﬁ” cated%%%ﬁéﬁgt
{4+ P (m— 2H) PPEY (sept

A AR 1

& 3%"’1%@1 e T i con’ FARCINEED: BaBIALA 8.1 (4, TED,
i - Pr- (CO) OF-Bhawyl-(d| (@)O- 8. 48 7(6d-7. 12, 1BhGAA-7.57 (BA1H),
d,_1H), 7.75-7,.77 |(dd, 1H), |7.089s(9).1H), 6.10-6.40
B4, 1H), | 3.468-Ck. 79 tECOND; 465134@06@14((&11}1)4)3,072@711{)
(sept, 2H)pheyl12 (d, 3H), 1.0883qd, B, 7@5@152,17c G-51
2-Cl-5-1-t-Bu- 8.51 (d, 1H), | 848 d.134) orr). pheny! -
BO) O 7. 84K 1H), .ﬁ%@)o r78.90%8s, 1 728 (d2H), 7.56-

1 6. 10 (tt] 1H), ‘4. 68 4 78
4H233 Gl pﬁexﬂ@ 1 PV 9776}(1&5%%@5@11 1H), 1.24
SN PR & L b Gyre 1) 8,04 (401 8 iR
)07 24 hg i(;')‘l;l'@ m rgp;‘!g%ss?ﬁ?z}ﬁé@& 2(m,
P1H), 0.97-1.07 (m, 6H).

Key:
s = singlet; bs = broad singlet; d = doublet; sept = septet; m = multiplet; Pr = propyl; Bu
= butyl.

Table C:
Compounds of formula (C'), i.e. a compound of formula () wherein R! and R? are

hydrogen, and R?, R* and R® have the values as described in the table below.

RS
4
H N\ X R
L & ©
H N ITJ N's)
R3

Compound | R® R" R’ 1H-NMR (400 MHz,

No. CDCl; except where
indicated; chemical shifts
in ppm)

C1 Me 2,4-di-Cl- | ¢-Pr- 8.43 (4, 1H), 8.46 (d, 1H),

phenyl- (CO)O- 7.60 (m, 1H), 7.50 (d, 1H),

7.37-7.40 (dd, 1H), 3.70
(s, 3H), 1.70-1.75 (m, 1H),
0.96-1.06 (m, 4H).

C2 Me 2,4-di-Cl- | t-Bu- 8.45 (d, 1H), 8.40 (d, 1H),
phenyl- (CO)O- 7.58 (d, 1H), 7.51 (d, 1H),
7.36-7.39 (m, 1H), 3.70 (s,
3H), 1.14 (s, 9H).




(m | H), 4.71-4.82 (m 1H), 4.54-4.66 (m 1H), 1.12
(s, 9H). C57 F3CG-H2C 2,4-di-d- i-Pr-(COO 8.53 (d,
waphosoesisl (d, 1H), phenyl- 7.59 (m 1H), 7. 4BCT/(GB2008/003786
1H), 7.38 (dd, 1H), 4.88-5.06 (m 2H), 2.73 (sept,
1H), 1.14 (d, 3H), 1.08 (d-93H). C58 FH2C H2C-
2,4-di-0- i-Pr-(CO O 8.46 (s, 2H), 7.58 (d, 1H),
phenyl - 7.50 (d, 1H), 7.38 (dd, 1H), 4.52-4.86 (m
AH) Stsept IFg 112 5 3H), NMR
ol B e b B ERFaC. - A (0O) B a.l(m(chf%oﬁi’
°51 (d, 1H), phenyl- 7.89 (ld, 1H), 7.|% -63 ical shifis
7.63-7.65 (dd, 1H),| 6.12- 6.42 (tt, 1H)|,: 9115}% £ m
114), 4 H2-4_64 (m 1I—‘!)i 2 3 l(sep*, 1 mno (.-.l
GB), 1.03Me, 3H). \BF0687 06380~ PCT/ quz%b@ 35?.7% (d, 15),
-98 Compound R R R [Iphem¥R (400 Mz, Nd.7 1 7-38-
where indicated; chemcal shifts in pp’h‘jﬂ @BOlH), 4 (s, 3H),
F2HC- H2C-| 2-Br-5-F3(C- EtS-(CQ O 8.59 (l3.64($ 3H3. 53
. IH), [pRkenyl - 7| 3@1B¢-diLH) t-Bd- 79 () 8.4%d, 1H), 8.44 (d, 1H),
7.64-7.66| (dd, 1H),|Bphdnyl6. 41A0)O- 1H)|,7.28-7834n8IH)NT.12-
1H), 4.5144.63 (m [H), 2.7702.92 (m [2H)17 (b, 28),6t73 (s, 3H),
3H) . 081 F2HC-H2C p-F3C i-Pr-(00 O 8 pOs (oM,
b W LR PIETyh o 4. gy ”)845(@41{)78@@ 1H),
F p-07-6.37 it’ﬂényil- 41?(%6‘ 88 (4057 (m, 1H), 7.51 (m,
1H), 7.36-7.38 (dd, 1H),
4.39 (g, 2H), 1.49 (t, 3H),
1.14 (s, 9H).
C6 Et 2.4-di-Cl- | i-Pr-(CO)O- | 8.46 (d, 1H), 8.41 (d, 1H),
phenyl- 7.57 (d, 1H), 7.50 (d, 1H),
7.36-7.38 (dd, 1H), 4.34-
4.44 (m, 2ZH), 2.72 (sept,
1H), 1.50 (t, 3H), 1.12 (d,
3H), 1.07 (d, 3H). »
C7 Et 2-C1-3,6-di- | t-Bu- 8.49 (d, 1H), 8.44 (d, 1H),
F-phenyl- | (CO)O- 7.27-7.32 (m, 1H), 7.11-
7.16 (m, 1H), 4.41 (q, 2H),
1.49 (t, 3H), 1.15 (s, 9H).
C8 Me 3.4-di-Cl- | t-Bu- 8.45 (d, 1H), 8.41 (d, 1H),
phenyl- (CO)O- 7.65 (d, 1H), 7.57 (d, 1H),
7.43-7 .46 (m, 1H), 3.70 (s,
3H), 1.25 (s, 9H).
C9 Me 2-CI-3,6-di- | i-Pr-(CO)O- | 8.50 (d, 1H), 8.44 (d, 1H),
F-phenyl- 7.29-7.34 (m, 1H), 7.12-
7.17 (m, 1H), 3.73 (s, 3H),
2.74 (sept, 1H), 1.12 (d,
3H), 1.10 (4, 3H).
C10 Et 34-di-Cl- | t-Bu- 844 (d, 1H), 8.40 (d, 1H),
phenyl- (CO)O- 7.65 (d, 1H), 7.56 (d, 1H),
7.43-7.46 (m, 1H), 437 (g,
2H), 1.51 (t, 3H), 1.25 (s,
9H).
Cl1 MeO-H,C- | 2,4-di-Cl- | t-Bu- 8.53 (d, 1H), 8.50 (4, 1H),
phenyl- (CO)O- 7.57 (d, 1H), 7.50 (d, 1H),
7.37-7.40 (m, 1H), 5.67-
5.82 (m, 2H), 3.52 (s, 3H),
1.15 (s, 9H).




1H), 4.44-4.55 (m 1H), 2.65 (sept, 1H), 1.02 (d,
3H), 0.95 (d, 3H). C62 F2HC- H2C- 2-F3C- t-Bu- 8.50 (d,
wakhog/ogs1d48 (d, 1H), phenyl- (CO O 7.82-7.85 ¥aT/GBR)08/003786
7.64- 7.69 (m 3H), 6.06-6.37 (m 1H), 4.79-4.90 (m
1H), 4.44-4.56 (m 1H), 1.0d (s, 9H). C63 Et 2-F3C
i-Pr-(COO 8.46 (d, 1H), 8.42 (d, 1H), phenyl-
7.81-7.83 $m 1H), 7.63- 7.67 (m 3H), 4.30-4.48 (m
sept—Hh—1T47 (35 SH—t ;
C%’@&TPH? B . o4 ER 2-F3C {RBu- 8. 46| bL “%gz
phenyl - (COO 7.81-7.83 (m
(m 3H), |4.32-4.47 (Zn 2H), | 1. 47 (§, ;a?'_gd@z enalgalsﬁlfts
9H) . CB65|F2HC-H2C- [ 2-nitro- j-Pr-(CO) HbP
@249 (d, | BBIC-Hyghehpld-disCh6 (@Buir), 7| 380%dghH) & 49 @ 1),
3H), 6.15%-6.46 (m |phdnyl- 4. 764@QO¥F- (m iHﬁ(dAlHBJS:@(%lH)
(m 1H), |2.68 (sept, 1H), 1]09 (d, 3H)7.38:740 (w, 1H), 6.10-
3H). C66 |F2HC- H2C- |2-nitro- t-Bu- 8.51| 687 (tHH),8.584.79 (m,
(d. 14, | phenyl- (COO 8.2 (d 1H) , | 7HJ0-15 8196
O I 40 (M 4 6
f?l} 1H), P?lO (s, 9@5 20()9/0 31%0 %I?; (7d6§14£824ljg(§31£)
PCT/ GB20(Q8/ 003786 n‘pound R3 R R 1520930 4.46
g/Eliz%tsNo. CDC13 ex¢ept where| indicated fﬁf”z (sept, 1H),
148 (t, 3H), 1.12 (d, 3H),
1.08 (d, 3H).
C14 Et 3-FsC- t-Bu- 8.45 (d, 1H), 8.41 (d, 1H),
phenyl- (CO)O- 7.75-7.82 (m, 3H), 7.61-
7.65 (m, 1H), 4.38 (q, 2H),
1.52 (t, 3H), 1.19 (s, OH).
C15 Et 4-C1-2-F5C- | t-Bu- 8.46 (d, 1H), 8.42 (d, 1H),
phenyl- (CO)O- 7.81-7.82 (m, 1H), 7.60-
7.66 (m, 2H), 4.29-4.48
(m, 2H), 1.46 (t, 3H), 1.08
(s, 9H).
Cl6 Et 2,3-di-Cl-6- | t-Bu- 8.49 (d, 1H), 8.44 (d, 1H),
F-phenyl- | (CO)O- 7.57-7.61 (m, 1H), 7.11-
7.16 (m, 1H), 4.41 (q, 2H),
1.49 (t, 3H), 1.14 (s, 9H).
C17 Et 2-Cl-6-F4C- | t-Bu- 8.48 (d, 1H), 8.43 (d, 1H),
phenyl- (CO)O- 7.74-7.78 (m, 2H), 7.55-
7.60 (m, 1H), 4.38 (g, 2H),
1.50 (t, 3H), 1.07 (s, 9H).
C18 F,HC-H,C- | 2-F5CS- i-Pr-(CO)O- | 8.51 (d, 1H), 8.49 (m, 1H),
phenyl- 7.90-7.92 (m, 1H), 7.59-
7.67 (m, 3H), 6.12-6.42 (it,
1H), 4.74-4.85 (m, 1H),
4.49-4.60 (m, 1H), 2.68
(sept, 1H), 1.08 (d, 3H),
1.01 (d, 3H).
C19 Et 2-F5CS- i-Pr-(C0O)O- | 8.46 (d, 1H), 8.42 (d, 1H),
phenyl- 7.89-7.91 (m, 1H), 7.57-
7.67 (m, 3H), 4.32-4.48
(m, 2H), 2.67 (sept, 1H),
1.50 (t, 3H), 1.07 (d, 3H),
1.00 (d, 3H).




inm C67 Et 2-nitro- i-Pr-(COO 8.50 (d, 1H), 8.45

(d, 1H), phenyl- 8.25 (d, 1H), 7.71-7.80 (m 3H),
wa2®5063182 (m 2H), 2.72 (sept, 1H), 1.55 (t,PCBHEB2008/003786

1.12 (d, 3H), 1.08 (d, 3H). C68 HCG 2-nitro-

i-Pr-(COO 8.53 (d, 1H), 8_,9’137_(d, 1H), HC phenyl -

8.23 (d, 1H), 7.69-7.80 (m 3H), 5.02 (d, 2H), 2.67

(sept, 1H) 2.36 (t, 1H) 1 08 (d 3H), 1. 03 (d 3H) .

f‘RO l:f 2 . 5 EQ(‘ + 1 LN

4uu 848 §u, 1),
Egﬁ Byo 7.86R7.88 (m E‘ 7.79

59- 7 62 (m 1H)| 4.36-4.4y (m 2H), |
1.09 (s, |9H). C70 Et 2-Br-5-F3C i-Pr-{} .
1H), 8.44 (d, 1H) .| phenyl- 7.88 (d, 1HRPPPY79 (bs

CDH), 7. 6OT7HEZLON | 28)di-CU6-34t-Buag (m | 285 (d,AH)p8.51 (d, 1H),
(sept, 1H), 1.52 (tF-phchyl- 1| QTOXQK 3%752%@@1}9!&713-
C71 Et 2,/3,6-tri-C- EtS-(CO O 8.51 (07.17Kh, 1H),3009-6,39 (tt,
1H) phenyl - 7.55|(d, 1H), 7.43 (d, 1HH), 46244.72qm, 2H),
2.8% (g, 2H),| 1.50 (t,|3H), 1.27| (4 (3MH). C72 Et

Cﬁhén?l t1] "8_1%2-;55 2q:a¢bk0 Z . 6 44 8@9(&*1)}1 847(d 1H),
1. 5( E;é:‘ 3H), | P e% qafo! 468 7.39-

C73

> H- 3 e i -Pr- (00 O o' 2 (d, 1H), ’ ((,)116?}3;7(“
phenyl - 71.87 (d, 1H), 7.76 (¢, 1H), 7 &- 25
6.10-6.41 (tt, 1H), 454481(m 2H) llg}l)ll (s,

1H, 1.06 (d 3H) [ 1.02 (d

C22 F,HC-H,C- | 2-F5CO- -Pr—(CO)O- 8.50 (4, 1H), 8.47 (d, 1H),
phenyl- 7.55-7.61 (m, 2H), 7.40-
7.45 (m, 2H), 6.07-6.37 (it, |
1H), 4.68-4.79 (m, 1H),
4.50-4.61 (m, 1H), 2.72
(sept, 1H), 1.13 (d, 3H),

1.09 (d, 3H).
C23 MeO-H,C- | 2-F5CS- t-Bu- 8.52 (d, 1H), 8.51 (d, 1H),
phenyl- (CO)O- 7.89-7.91 (m, 1H), 7.58-

7.67 (m, 3H), 5.67-5.84
(m, 2H), 3.55 (s, 3H), 1.10

(s, 9H).
C24 Et 2-C1-6-F-3- | t-Bu- 8.47 (d, 1H), 8.42 (d, 1H),
MeO- (CO)O- 7.02-7.14 (m, 2H), 4.37 (q,
phenyl- 2H), 3.92 (1, 3H), 1.49 (1,
3H), 1.12 (s, 9H).
C25 F,HC-H,C- | 2-Cl-6-F-3- | t-Bu- 8.51 (d, 1H), 8.49 (d, 1H),
MeO- (CO)O- 7.04-7.15 (m, 2H), 6.09-
phenyl- 6.40 (it, 1H), 4.61-4.72 (m,
2H), 3.93 (t, 3H), 1.13 (s,
9H).
C26 Et 3,4-di-Cl- i-Pr-(CO)O- | 8.45 (d, 1H), 8.41 (d, 1H),
phenyl- 7.66 (d, 1H), 7.57 (d, 1H),

7.42-7.45 (m, 1H), 4.37 (q,
2H), 2.80 (sept, 1H), 1.51
(t, 3H), 1.20-1.21 (m, 6H).

C27 MeO-H,C- | 2,4-di-Cl- i-Pr-(CO)O- | 8.53 (d, 1H), 8.51 (d, 1H),
phenyl- 7.58 (d, 1H), 7.50 (d, 1H),
7.37-7.40 (m, 1H), 5.67-
5.82 (m, 2H), 3.52 (s, 3H),
2.73 (sept, 1H), 1.13 (d,
3H), 1.09 (d, 3H).




C74 F2HC-H2C- 2-C1-3-F3C t-Bu- 8.52 (d, 1H), 8.50 (d,
1H), phenyl- (COO 7.87 (d, 1H), 7.77 (d, 1H), 7.52
W@ 2009063180 6. 11-6. 41 (tt, 1H), 4.55-4.81 (m 2Z2M)T/GB2008003786
(s, 9H). WD 2009/ 063180 PCT/ GB2008/ 003786 -100
Compound R3 R R I H NWMR (400 -M4z, No. CDCl13 except
where indicated; chemcal shifts in ppm C/5 Et
2- Cl1- 3- F3C i-Pr-(CO)O 8.48 (d, 1H), 8.43 (d, 1H),
7 ; 77 (bpes IH), 7T
RSB TR0 o 18 To (oG 7 g% RIR e
206 (d, |3H), 1.01/(d, 3 C76 Et 2-QL
8. 47 Ed lH)H? 8. 43 él, 1H)H) ohenyl - (d %‘e{“dca“hlﬁs
7.781 (bhs 1H) 750 (f ‘J_H\ AQR (m 2 L)
@2751 (t, BEsHC-HGaol 26 dl@l) dBuroHC 2%:52@1 LeHg, §49(d, 1H),
i-Pr-(CO O 8.56 (d|phedyl- 8. 5(QAO-1H) , | 7-Aher (m, 2H), 7.36-
7.70-7.72{(m 2H), |7.48- 7. 53 (m 1H), 671@(I@,hﬂ)6t1t2,643(tt
1H), 4.57t4.81 (m RH), 2.73 (sept, 1H)1H)}40@-4.@] (m, 2H),
3H), 1.07|(d, 3H). 78 F2HC- H2C- 2-F- 6-FRCt (4, 9H)- 8. 56
Cdo IH), Beb4 (d, 1IH-Croppgnyl F;d-CO O [/8.69(s[ 2F3, 1.83-7.86 (m,
2H), 7.48!53 (t, 1% en§1-13- 6] {5@2&%1, HjH) 7485874 (1B 121),
(m 2H), L.13 (s, P Cr9 F2HC H2C- 2| £3 J4S¢9R%§2H8 1.48 (t,
i-Pr-(CO D 8.49 (df 1H), 8.48 (d, 1H), enyl - 7
t:gp ‘”’ gf’g 4\2;3 ool -c1-6°F3t" i-Pr2(COYO- EYT (&t 1?ﬂ, 843 % 1H),
Pt phenyl- 7.74-7.78 (m, 2H), 7.56-
7.60 (m, 1H), 4.38 (q, 2H),
2.67 (sept, 1H), 1.50 (4,
3H), 1.04 (d, 3H), 1.02 (d,
3H).
C31 F,HC-H,C- | 2-Cl-6-FsC- | t-Bu- 8.51 (m, 1H), 8.49 (m,
phenyl- (CO)O- 1H), 7.76-7.79 (m, 2H),
7.58-7.61 (m, 1H), 6.17-
6.41 (tt, 1H), 4.60-4.65 (m,
2H), 1.07 (s, 9H).
C32 F,HC-H,C- | 2,3-di-Cl-6- | BtS-(CO)O- | 8.59 (d, 1H), 8.54 (4, 1H),
F-phenyl- 7.61-7.65 (m, 1H), 7.14-
7.18 (m, 1H), 6.08-6.38 (tt,
1H), 4.57-4.76 (m, 2H),
2.86 (q, 2H), 1.27 (t, 3H).
C33 Et 2-Cl-5-F5C- | t-Bu- 8.47 (d, 1H), 8.42 (d, 1H),
phenyl- (CO)O- 7.81 (m, 1H), 7.66-7.71
(m, 2H), 4.35-4.46 (m,
2H), 1.51 (t, 3H), 1.10 (s,
9H).
C34 F,HC-H,C- | 2-Cl-5-F5C- | t-Bu- 8.52 (d, 1H), 8.50 (d, 1H),
phenyl- (CO)O- 7.80 (m, 1H), 7.68-7.74
(m, 2H), 6.11-6.41 (tt,
1H), 4.54-4.80 (m, 2H),
1.11 (s, 9H).
C35 F,HC-H,C- | 3-Br-2-Cl- | t-Bu- 8.52 (d, 1H), 8.51 (d, 1H),
6-F-phenyl- | (CO)O- 7.76-7.79 (m, 1H), 7.06-
7.11 (m, 1H), 6.09-6.39 (tt,
1H), 4.62-4.72 (m, 2H),
1.14 (s, 9H).




1H), 1.07 (d, 6H). C80 F2HC-H2C- 2-Br-5-F3C- t- Bu-

8.52 (d, 1H), 8.50 (d, 1H), phenyl- (CO O 7.89 (d,
waphoo/o@3188 (s, 1H), 7.61-7.64 (dd, 1H), 6.12-PGI/GB2008/003786

(tt, 1H), 4.73-4.84 (m 1H), 4.53-4.64 (m 1H), 1.10

(s, 9H). C81 F2HC-H2C- 2-1-ph8fiyl- t-Bu- 8.54 (d, 1H),

8.51 (d, 1H), (COO 8.03 (d, 1H), 7.49-7.57 (m

2H) 7.21-7.25 (dt, 1H), 6.18-6.49 (tt, 1H), 4.83-

dumd 1HY, 4.54-4g66 (m IRp, 1.13 SIHNMRMYG’MHZ
/ 063180 PCT/ GB2()08/ 003786 -101V\hCom) % ﬁg@fhm
1H'NWVR (400 MHz, Np. CDC13 except ere

chem cal( ghifts inim C82 F2HC E|2C— 2- mdn&éqc% fcal shifts

':"C(C,\O}O Qo A (rl’ 1!_l\.Q_L'.O /r~l’ 1H\

£307- 7. 55 | ERHCBY" | 2.358:G164 | HE-(CO- 6511855%&215214) 7.60-

(tt, 1H), |4.80- 4.91Fmhenyly) |4, 48-4. 59| 76 1), 7.13-7.17

2.81-2.87(m 2H), |1.25 (t, BH). C83 F2MG, Haz6.09-6.39 (it,

2-Br-5-F3¢ Me-(S02)0- 8.62 (¢, 1H), 8. 59H)H.5&HT6 (m, 2H),

phenyl - 7./88-7.92 (m 2H), 7.66- 7.69 (dd,74 sdpt, 1H), 1.12 (d,

6.11-6.41| (tt, | H, 4.77-4.87 (m 1H| 31, 510 @, 68).

@87 1H), |FB8-HC- Bb3,6-68¢1-HCE c@?_cg des@l dGrH), 8.53 (d, 1H),

i-Pr-(CO ¢ 8.57 (djplddyi- 8.51 (d, 7 1H)744(d 1H),

F3C- phenyll- 7.76 (d| 1H), 7.7 (d, 1H), tp m 63-

2H), 2.69| (sept, 1H), 2.33 ({, 1H), 1 Q“nj( H§ 185 (g, 2H),

6H) . 1.27 (t, 3H).

C38 F,HC-H,C- | 2,3,6-tri-Cl- | i-Pr-(CO)O- | 8.51-8.53 (m, 2H), 7.56 (d,
phenyl- 1H), 7.43 (d, 1H), 6.12-

6.42 (tt, 1H), 4.63-4.71 (m,
2H), 2.73 (sept, 1H), 1.10
(d, 3H), 1.08 (d, 3H).

C39 F,HC-H,C- | 2-Br- i-Pr-(CO)O- | 8.50 (d, 1H), 8.48 (d, 1H),

phenyl- 7.74 (d, 1H), 7.53-7.55 (m,
1H), 7.35-7.46 (m, 2H),
6.11-6.42 (tt, 1H), 4.73-
4.84 (m, 1H), 4.52-4.63
(m, 1H), 2.69 (sept, 2H),
1.07 (d, 3H), 1.01 (d, 3H).

C40 Me 2-Cl- MeO- 8.54 (d, 1H), 8.53 (d, 1H),
quinolin-3- | 8.45 (s, 1H), 8.10 (d, 1H),
yl- 7.91 (4, 1H), 7.84 (dt, 1H),

7.65 (dt, 1H), 3.95 (s, 3H),
3.70 (s, 3H).

C41 Me 2-Cl- t-Bu- 8.49 (d, 1H), 8.44 (m, 2H),
quinolin-3- | (CO)O- 8.09 (d, 1H), 7.83-7.94 (m,
yl- 2H), 7.63-7.67 (m, 1H),

3.75 (s, 3H), 1.08 (s, 9H).

C42 F,HC-H,C- | 2-Cl-6-F-3- | t-Bu- 8.53 (d, 1H), 8.51 (d, 1H),
(3-Cl-Ph)- | (CO)O- 7.45-7.49 (m, 1H), 7.37-
phenyl- 7.40 (m, 3H), 7.22-7.29

(m, 2H), 6.10-6.40 (tt,
1H), 4.64-4.73 (m, 2H),
1.16 (s, 9H).

C43 Et 2-F-6-F;C- | t-Bu- 8.47 (d, 1H), 8.43 (d, 1H),

phenyl- (CO)O- 7.63-7.65 (m, 2H), 7.42-
7.46 (m, 1H), 4.36-4.42
(m, 2H), 1.48 (t, 3H), 1.08
(s, 9H).




C85 HC - 2,5-di-Cl-6- EtS-(CO O 8.59 (d, 1H), 8.57
(d, 1H), H2C F3C phenyl- 7.77 (d, 1H), 7.70 (d, 1H),
WG20%063188 (m 2H), 2.83 (g, 1H), 2.34 (t, 1HCT/GB3®8/003786
(t, 3H). C86 HC EC- 2,5-di-Cl-6- t-Bu- 8.56 (d, 1H),
8.51 (d, 1H), H2C F3C phengd- (COO 7.76 (d, 1H),
7.70 (d, 1H), 5.02-5.04 (m 2H), 2.33 (t, 1H), 1.09
(smng)A C87 Et 2-Cl-5-F3C- EtS-(COO 8.51 (d, 1H),
4'“, phefmysz=—7-82 5 IH, 7
Céll} “ﬁa 38 Ejm : 2.77-Rz 91)(m g‘d@\é\m
. F2HC | - 12¢ 2,4-di -C1-5- EtS- o3 g g
1H), 8- 5:3 (d, 1H), | F-phenyl{ 7.65 (d, |} : r{ﬂ shifts
1H), 6.08-6.38 (tt, 1H) 4 51- 4. 79 (" ,
M), 1. 20EC-Haby | 2c8biswbCa] €Bus- F3C- | BidS- c@lb&%.@alﬂ)’
(d, 1H), |8.49 (d, Z1ihenylpheny(COYO83 (hd; 90t HP9 (m, 3H), 6.10-
7.69-7.74 (m 2H),| 3.73 (s, |3H), 2. 7762091, ), 42334.84 (m,
1.25 (t, | 3H). WD 2009/ 063180 PCT/ GB2002H)OBT@Es, 9H).102
ound [FEtR =1 400 VHzi-C1-50 | tBu-wher e | 8hmids &), 8 2f (ds 1H),
90 Me 2-/Cl-5- F3C 'Fﬁﬁen f;O) Dicéyds_(d) 71d(d, Bk 40dd, 1H),
1H), phenyl- 7.81 (|bs . 68-7.73 (411342h&(m 2HP 1.50 (¢,
(s, 3H), 2,71 (seqt, .09 (d, 3H) 3l 93 H)
Ql_l\_ ml ||u||1_u O\ -I"I-(QJ\zt
Q19 . 8. 51 lfd 1H) , qu\e 6 (fgé J 9 ggi 1174(3310}1)
(m 2H), |6.11-6. 41 |®RF 48( ), 143 (¢, 3H),
104 (s 9H).
C47 F,HC-H,C- | 2,4-di-Cl-5- | t-Bu- 8.51 (d, 1H), 8.49 (d, 1H),
F-phenyl- (CO)O- 7.63 (d, 1H), 7.39 (d, 1H),
6.08-6.39 (it, 1H), 4.53-
4.78 (m, 2H), 1.18 (s, 9H).
C48 F,HC-H,C- | 2,6-di-Et-4- | i-Pr-(CO)O- | 8.47 (d, 1H), 8.44 (d, 1H),
Me-phenyl- 7.04 (s, 2H), 6.09-6.39 (tt,
1H), 4.62-4.70 (dt, 2H),
2.60-2.72 (m, 5H), 2.37 (s,
3H), 1.20 (t, 6H), 0.98 (d,
6H).
C49 F,HC-H,C- | 2,6-di-Br- | i-Pr-(CO)O- | 8.52 (d, 1H), 8.50 (d, 1H),
phenyl- 7.70 (d, 2H), 7.22 (t, 1H),
6.17-6.47 (tt, 1H), 4.63-
4.71 (dt, 2H), 2.73 (sept,
2H), 1.07 (d, 6H).
C50 Et 2,5-di-Cl-6- | i-Pr-(CO)O- | 8.49 (d, 1H), 8.44 (4, 1H),
‘ F3C-phenyl- 7.75 (4, 1H), 7.69 (d, 1H),
4.38 (q, 2H), 2.69 (sept,
2H), 1.50 (t, 3H), 1.06 (d,
3H), 1.05 (d, 3H).
C51 Et 2-Cl-5-I- | i-Pr-(CO)O- | 8.47 (4, 1H), 8.42 (d, 1H),
phenyl- 7.85 (d, 1H), 7.73-7.76
(dd, 1H), 7.27 (d, 1H),
4.32-4.46 (m, 2H), 2.72
(sept, 2H), 1.50 (t, 3H),
1.11 (d, 3H), 1.07 (d, 3H).
C52 FHC-H,C- | 2,5-di-Cl-6- | t-Bu- 8.52 (d, 1H), 8.51 (d, 1H),
F3C-phenyl- | (CO)O- 7.77 (d, 1H), 7.70 (d, 1H),
6.13-6.44 (tt, 1H), 4.58-
4.66 (m, 2H), 1.09 (s, 9H).




4.54-4.65 (m 1H),
1.04 (d, 3H. C92 Me 2,3,6-tri-d -

2.71 (sept, 1H), 1.09 (d, 3H),

i-Pr-(COO 8.49

WQdQO9/_06-291808 44 (d, 1H), phenyl- 7.53-7.56 (d,PAF§B2008/003786
7.41- 7.44 (d, 1H), 3.73 (s, 3H), 2.73 (sept, 1H),
1.10 (d, 3H), 1.08 (d, 3H).9T93 Me 2,3,6-tri-d -
t-Bu- 8.49 (d, 1H), 8.44 (d, 1H), phenyl- (COO
7.53-7.55 (d, 1H), 7.41- 7.43 (d, 1H, 3.73 (s, 3H),
1 €94 ive32, 3, 6- tTTipsC = EU S
gfﬁlp"@ascﬂ(jd, 1H), | ‘phenyl - 7.55-7.57 W@MW
45 (d. |1H). 3.73|(s, 3H), |2.83-2. 88 f%‘:fl -
(t, 3H).| C95 F2HC{H2C- 2- C145-F3C Me( SIS
(d, 1H), 18 59 (d H  phenyl- 7 89 (b
G5371- 7. 78 FBRHY | 265-0Ck624 iBri(CO)QH) 8. 542 (7131121) 451 (g 1ED),
1H), 4.53-4.65 (m|RuEyphesylsg (s, 3H) | 7<oe(dniHy 728 (d, 1H),
2,5-di-Cl-6- t-Bu- |8.56 (d, 1H), 8.49 (@& 141644 (tt,HID, 4.57-
F3C phenyl - (CO O |7.75 (d, 1H), 7.69 (d,66H),2H),2.69 (sept,
4.97-5. 0 (m 2H), |1.80 (t, |1H), 1.09|@sI), BBY (d,G8, 1.06 (d,
lﬂvpn-czl-_z 5-di-Cl-§- EtS-(CO|O 8.58 (d3myH), 8.54 (d,
' FoH -C1-5:1/6 (G.pr¥BD)0</ | 51 @, 18h)8.48 (d, 1H
% 6- 4. o8 (zmégg? ?,%,3%1 H)f'( %0 (7t84( Hb-l) i
(t. 3H.| W0 2009/ 4é%: PCT/| GB20087 003 )58 (d, 1),
Corrpound R R 1H_- NIVR (4QO MHz,! No. CDCJ%IQ}( 368-
i ndi cated; chem cal| shifts 479 (m, 1H),453 _4.64
(m, 1H), 2.71 (sept, 2H),
1.12 (d, 3H), 1.08 (d, 3H).
C55 F,HC-H,C- | 2-Cl-5-I- | t-Bu- 8.51 (d, 1H), 8.48 (d, 1H),
phenyl- (CO)O- 7.84 (d, 1H), 7.75-7.77
(dd, 1H), 7.28 (d, 1H),
6.10-6.40 (tt, 1H), 4.68-
4.79 (m, 1H), 4.53-4.64
(m, 1H), 1.14 (s, 9H).
C56 F,HC-H,C- | 2-C1-5-(3- | t-Bu- 8.51 (d, 1H), 8.48 (d, 1H),
C1-Ph)- (CO)O- 7.73 (m, 1H), 7.63 (m,
phenyl- 1H), 7.55 (m, 1H), 7.34-
7.46 (m, 4H), 6.12-6.42
(m, 1H), 4.71-4.82 (m,
1H), 4.54-4.66 (m, 1H),
‘ 1.12 (s, 9H).
C57 F3C-H,C- 2,4-di-Cl- i-Pr-(CO)O- | 8.53 (d, 1H), 8.51 (d, 1H),
phenyl- 7.59 (m, 1H), 7.46 (d, 1H),
7.38 (dd, 1H), 4.88-5.06
(m, 2H), 2.73 (sept, 1H),
1.14 (d, 3H), 1.08 (d, 3H).
C58 FH,C-H,C- |2,4-di-Cl- | i-Pr-(CO)O- | 8.46 (s, 2H), 7.58 (d, 1H),
phenyl- 7.50 (d, 1H), 7.38 (dd,
1H), 4.52-4.86 (m, 4H),
2.73 (sept, 1H), 1.12 (d,
3H), 1.08 (d, 3H).
C59 F,HC-H,C- | 2-Br-5-FsC- | i-Pr-(CO)O- | 8.53 (d, 1H), 8.51 (d, 1H),
phenyl- 7.89 (d, 1H), 7.78 (m, 1H),
7.63-7.65 (dd, 1H), 6.12-
6.42 (tt, 1H), 4.73-4.84 (m,
1H), 4.52-4.64 (m, 1H),
2.71 (sept, 1H), 1.08 (d,
3H), 1.03 (d, 3H).




in ppm C98 Et 2,3-di-d- t-Bu- 8.46 (d, 1H), 8.42 (d,
1H), phenyl- (COO 7.60 (d, 1H), 7.49 (d, 1H), 7.32
W@ 2009063180 4. 35-4. 46 (m 2H), 1.50 (t, 3H), 1.BAT/GB2008/003786
9H). C99 Et 2,3-di-C- EtS-(COO 8.52 (d, 1H), 8.51
(d, 111), phenyl- 7.66 (dd,9glH), 7.53 (dd 1H), 7.38

(t. 1H), 4.36- 4.51 (m 2H). 2.89 (q, 1.54 (t,
3H), 1.34 (t, 3H). Cl100 F2HC- H2C- 2, 3- dl - t Bu-

Q O (d 1D o £ (d 10 Vi

OO0 3 B U, J& o 1T, Kjlbllyl = \ Z

|_\

Copround spRigg,  1HR 7.38 (1| 1), 6
NeH), 4.74-4.85 (m| 1H), 4.5B-4.69 (m E “g‘glﬁt“fhef
. )dd F2HCG H2C R, 3-di-d - EtS—(CO)cmgcé %hemiﬁ}l hifts
8.55 (d.|1H), phehyl- 7 68 [dd_ 1H) 71ncppm

CB039 (t, | ECTGCE3| 2-@raBF(G | ES-4COY-7118.29 & 851@ 1H),
4.55-4.66 (m 1H),|p&8® (, PH), 1.34 ’t',909¢,|) )C1.39 (m, 1H),
F2HC-H2C} 2,3-di-d - i-Pr-(CO O 8.51 (d64-7496 (dd, 1d), 6.11-

(d, 1H),| phenyl- .63 (dd, fLH), 7.47 |[6d] (it, 1), 4743485 (m,
(t, 1H), |6.10- 6.4p (tt, 1H)| 4.70-4. SLIK)M.5134p3 (m, 1H),
4.53-4.64 (m 1H),| 2.71 (sept, 2H), 1 497082 m3HH), 1.25 (t,
1.05 (d, |3H). Cl03|F2HC- H2C- | 2, 5- di - CL; §p) Et S- (CO) O

Q Lo (A 11N

2.83 (q. 2 EPRE .| c104 F3c 50 ’63'
R (d 1H) 8.50 (d |1H), pheh (
(d, 1H), |7.46 (d, 1H),

et et R S ganes 4*@ m

-4 8
lH) 444-4 55 (m, 1H)
2.65 (sept, 1H), 1.02 (d,
3H), 0.95 (d, 3H).

C62 F,HC-H,C- | 2-FaC- t-Bu- 8.50 (d, 1H), 8.48 (d, 1H),
phenyl- (CO)O- 7.82-7.85 (m, 1H), 7.64-
7.69 (m, 3H), 6.06-6.37
(m, 1H), 4.79-4.90 (m,
1H), 4.44-4.56 (m, 1H),

1.04 (s, 9H).
C63 Et 2-F5C- i-Pr-(CC)O- | 8.46 (d, 1H), 8.42 (d, 1H),
phenyl- 7.81-7.83 (m, 1H), 7.63-
7.67 (m, 3H), 4.30-4.48

(m, 2H), 2.64 (sept, 1H),
1.47 (t, 3H), 1.02 (d, 3H),

0.94 (d, 3H).
C64 Et 2-F5C- t-Bu- 8.46 (d, 1H), 8.42 (d, 1H),
phenyl- (CO)O- 7.81-7.83 (m, 1H), 7.63-

7.67 (m, 3H), 4.32-4.47
(m, 2H), 1.47 (t, 3H), 1.04

(s, 9H).
C65 F;HC-H,C- | 2-nitro- i-Pr-(CO)O- | 8.50 (d, 1H), 8.49 (d, 1H),
phenyl- 8.26 (d, 1H), 7.71-7.81 (m,

3H), 6.15-6.46 (m, 1H),
4.76-4.87 (m, 1H), 4.43-
4.55 (m, 1H), 2.68 (sept,
1H), 1.09 (d, 3H), 1.05 (d,

3H).
C66 F,HC-H,C- | 2-nitro- t-Bu- 8.51 (d, 1H), 8.48 (4, 1H),
phenyl- (CO)O- 8.25 (d, 1H), 7.70-7.81 (m,

3H), 6.15-6.46 (m, 1H),
4.77-4.87 (m, 1H), 4.44-
4.56 (m, 1H), 1.10 (s, 9H).




7.38 (dd, 1H), 4.89-5.07 (m 2H), 1.15 (s, 9H). C105
F2HC- H2C- 2-d -6-F3C EtS-(CO O 8.57 (d, 1H), 8.52

w@ cdgooasdigo phenyl - 7.77-7.81 (m 2H), 7.60- 7.PdT/GBR008/003786
1H), 6.13-6.43 (tt, 1H), 4.53-4.71 (m 2H), 2.82 (¢
2H), 1.26 (t, 3H). WO 2009/ 063180 PCT/ GB2008/ 003786
-104 Conpound R R R 1H-NMR (400 MHz, No. CDC13 except
where indicated; chemni cal shi fts inm C106 F3C H2C

4 ChF3CH2GTGa 8762 (Uns1H), d.% 00
é‘h é'q“d R0 (d 1K 7. 45 (chH) 7 tﬂ Mgz
0'90°5. 06 (m 2H)| 4.71-2.80 (m  1H

1H). C107 F2HC- H2G| 3-Br-2-0l- Et S—(CO) niShlﬁS
1H) 8 53 (d_1H) 6-F- phenyl - 7777én|p}?

Gos- 7. 1E(m 1H) | 26ntw= 6. 38 1Pr{CO)Q1] 50 @, BHM 4§5ﬂd 1H),
(m 2H), | 2.85 (q, |2Bgnyld. 27 |(t, 3H). <‘§®@¢1H)771780(m
5-0 -2-F3C t-Bu- 8.47 (d, 1H), 8.43 (d3HH-35-45RdnryR2H),
(COO 7.76 (d, 1H), 7.66 (s, 1H), 7.62.72dseptHH), 1.55 (1,
4.30-4.49 (m 2H),| 1.47 (t, {3H), 1.08]|@Es]), 1.94d, 3E)OROS (d,
Et 5-Cl-2- F3C EtS—(CO)O 8.%0 (d, 111)318.49 (d, 1H),

GFEnylt - ¢£0 1P nifro®8 (9 -P% 0)0!- @453( ;1H)‘|)8 47 (d 1H),
4.25-4. 53 m. 2H), E%e]g - 2. 9( }(t |2|) % 39)7.80 (m,
1.30 (t, . d 10 |Et -CI-2-F3C— |-Pr-(3gy 2@@@(967
1H), 8.43 (d, 1H), | phenyl- 7.76 (d, 1k, 8@ 6 (1, TH),
1. 762 (d 15| 4.30-4.48 (m 21 |} é ﬁ?ﬂm(d 3,
C6d’ = | Et 2-Br-5-F5C- | t-Bu- 848 (d, 1H), 8.43 (4, 1H),
| phenyl- (CO)O- 7.86-7.88 (m, 1H), 7.79

(bs, 1H), 7.59-7.62 (m,
1H), 4.36-4.47 (m, 2H),
1.51 (t, 3H), 1.09 (s, 9H).

C70 Et 2-Br-5-F3C- | i-Pr-(CO)O- | 8.48 (d, 1H), 8.44 (d, 1H),
phenyl- 7.88 (d, 1H), 7.79 (bs,
1H), 7.60-7.62 (m, 1H),
4.34-4.49 (m, 2H), 2.70
(sept, 1H), 1.52 (t, 3H),
1.07 (d, 3H), 1.01 (d, 3H).

C71 Et 2,3,6-1i-Cl- | EtS-(CO)O- | 8.51 (d, 1H), 8.50 (d, 1H),
phenyl- 7.55 (d, 1H), 7.43 (d, 1H),
4.41 (q, 2H), 2.85 (q, 2H),
1.50 (t, 3H), 1.27 (t, 3H).

C72 Et 2,3,6-ri-Cl- | t-Bu- 8.49 (d, 1H), 8.44 (d, 1H),
phenyl- (CO)O- 7.53 (d, 1H), 7.42 (d, 1H),
4.41 (q, 2H), 1.50 (t, 3H),

1.13 (s, 9H).
C73 F,HC-H,C- | 2-CI-3-F5C- | i-Pr(CO)O- | 8.52 (d, 1H), 8.50 (d, 1H),
phenyl- 7.87 (d, 1H), 7.76 (d, 1H),

7.52 (¢, 1H), 6.10-6.41 (it,
1H), 4.54-4.81 (m, 2H),
2.71 (sept, 1H), 1.06 (4,
3H), 1.02 (d, 3H).

C74 FHC-H,C- | 2-CI-3-F;C- | t-Bu- 8.52 (d, 1H), 8.50 (d, 1H),
phenyl- (CO)O- 7.87 (d, 1H), 7.77 (d, 1H),
7.52 (t, 1H), 6.11-6.41 (it,
1H), 4.55-4.81 (m, 2H),
1.10 (s, 9H.




(t, 3H), 1.07 (d, 3H, 1.01 (d, 3H. Cl1l1 F2HC H2C
5-Cl -2-F3C- t-Bu- 8.52 (d, 1H), 8.49 (d, 1H), phenyl-
W@ 8Op@s31%0 77 (d, 1H), 7.65 (s, 1H), 7.64 (d, BEY/GB2008/003786
6.06-6.36 (m 1H), 4.78-4.88 (m 1H), 4.43-4.55 (m
1H), 1.08 (s, 9H). Cl12 F2HGOPRC- 5-d - 2-F3CG
EtS-(CO O 8.56 (d, 1H), 8.51 (d, 1H), phenyl- 7.78
(d, 1H), 7.67 (s, 1H), 7.65 (d, 1H), 6.06-6.36 (m
Odmpotnd6-R87 (m 1R, 4.42{£>53 (m Thh-NRmEB&00MEE,
2H), 1.25 (t, (gH) i|—|)Cllg gng:dei:H) 51 @51@135 ht where
i -Pr-(CO @ 8.52 , , e
(d, 1(t|),)/ 65 (s, 1), 7.64 (d, 1H, 6. mﬁg%‘i?}(‘mﬂlsmﬁs
, . 87 m o [ J 1
B B o ol et LR EICORy | 8 @ TH), 8.43 (@, 1),
2009/ 063180 PCT/ GB20®B9HE3786] - 105 o 1H7 N0 Wdh 7pjiAbs,
Comp und R R No. CD{13 except |where i ndilEat7eet (t. 1H), 4.34-
chenical shifts in|ppn) Cl14|(E, 2)- 2- C4#A48(rg@H), 2.70 (sept,
i-Pr-(COQ 8.51-8.5%3 (m 2H)| 7.79 (s, | 1BLHCGEHE 3H), 1.06 (4,
phenyl - 1H), 7.69-7/75 (m 2H), 6.91-7]GH),(In91 LBH).
761 (septEt 1H), 1|QCUIF:;GH)+-Bul. 04 ({8.43H, 1101 853 (d, 1H),
C12HC- 2- C1-5- F3C i pREmf{-CO O (BOR3- 8. 547(gm(d2m) THSTBs,
(s, H2C |phenyl- 1H), 7.69-7{74 (m 2H) 1) 6. 2051124 4.36-
(m 1H), 5%.02- 5.07|(m 1H), #.79-4.85 4.46 (m, 2H), 1.51 (t, 3H),
1.09 (s, 9H).
C77 F,HC-H,C- | 2-F-6-FsC- | i-Pr-(CO)O- | 8.56 (d, 1H), 8.54 (d, 1H),
phenyl- 7.70-7.72 (m, 2H), 7.48-
7.53 (m, 1H), 6.13-6.44 (it,
1H), 4.57-4.81 (m, 2H),
2.73 (sept, 1H), 1.09 (d,
3H), 1.07 (d, 3H).
C78 F,HC-H,C- |2-F-6-F;C- | t-Bu- 8.56 (d, 1H), 8.54 (d, 1H),
phenyl- (CO)O- 7.69-7.72 (m, 2H), 7.48-53
(¢, 1H), 6.13-6.43 (tt, 1H),
4.58-4.81 (m, 2H), 1.13 (s,
OH).
C79 F,HC-H,C- | 2,6-bis-F3C- | i-Pr-(CO)O- | 8.49 (d, 1H), 8.48 (d, 1H),
phenyl- 8.07 (d, 2H), 7.82 (t, 1H),
6.16-6.46 (tt, 1H), 4.50-
4.58 (dt, 2H), 2.64 (sept,
1H), 1.07 (d, 6H).
C80 F,HC-H,C- | 2-Br-5-Fs;C- | t-Bu- 8.52 (d, 1H), 8.50 (d, 1H),
phenyl- (CO)O- 7.89 (d, 1H), 7.78 (s, 1H),
7.61-7.64 (dd, 1H), 6.12-
6.42 (tt, 1H), 4.73-4.84 (m,
1H), 4.53-4.64 (m, 1H),
1.10 (s, 9H).
C81 F,HC-H,C- | 2-I-phenyl- | t-Bu- 8.54 (d, 1H), 8.51 (d, 1H),
(CO)O- 8.03 (d, 1H), 7.49-7.57 (m,
2H), 7.21-7.25 (dt, 1H),
6.18-6.49 (tt, 1H), 4.83-
4.94 (m, 1H), 4.54-4.66
(m, 1H), 1.13 (s, 9H).




(m 1H), 2.71 (sept, 1H, 1.09 (d, 3H), 1.04 (d, 3H).
C 16 Cl2HCG 2,4-di-C- i-Pr-(CO O 8.50-8.52 (m 2H),
wQ@2®9/06380 H2C- phenyl - 1H), 7.47 (d, 1H), 7. 3BCT/cGB2008/003786
1H), 6.18-6.21 (m 1H), 5.00-5.04 (m 1H), 4.80- 4.84
(m 1H), 2.72 (sept, 1H), 103 (d, 3H), 1.09 (d,
3H). Cl17 F2HC H2G- 2-1-phenyl- i-Pr-(CO O 8.51 (d,
8.48 (d, 1H), 7.99 (d, 1H), 7.46-7.53 (m _2H),
22 —1H); T4-6. 45 5tt, 1 IKRAR
%ﬁ&“ﬁ‘d %1 61 (m I?‘H) 2. 6C;K(sept,H)1H)1C¥II)Cge pgq,hg?
, 1.0Q (d, 3H). |CL18 H2C=HIC- 5- Cl- 2 E3(r it BMamBathifis
(d 1H), [8.44 (d, 1H), HC |phenyl - (( % T%
1H 7 68 (s, 1H). 7 62{d; [~ aYa) { 1
©826- 5. 41 HRC-Hef- | 24l-phenylos E‘(tﬁq(cgtﬁﬁ %%g(d %H) (d, 1H),
C119 H2CSHC- 5-Cl-2-F3C EtS{(CO O 8.4¢ ’(g 55(m
7.77 (d, | H2G phenyl - 1H), 7.67 (s, 1H)2H)77@Q (@, 1H)
1H), 5.99-6.08 (m (1H), 5.26-5.41 (m 5645%1&),%0-
(m 2H), [2.79-2.90 | (m 2H), {1.26 (t, 6}4)91@1.210‘1)448459
F2HC- H2C-| 5-Cl-2-F3C EtO 8./56 (d, 1H)|,(m81H3 Z.81-28A)(m,
phenyl (ICOO 7.79 (d, 1H), (7.68 (s, 1HH),1.25¢63H,
8y, ©. UY 1% 1,00 | 2Hk5-FCL Mefé§o£)m- B2 (d, 4H9,3.%0 &4 1H),
?m 1H), 4. FCZL yik- 27 |(t, 3H. O30 %Qgﬁiﬁ@m&
PCT/ GBZOOS/ 003786 |106° Conpdund R R R HhgNMa, (49%.11-6.41
Mz, (tt, 1HD), 4.77-4.87 (m,
1H), 4.51-4.63 (m, 1H),
3.38 (s, 3H).
C84 HC=C- 2,5-di-C1-6- | i-Pr-(CO)O- | 8.57 (d, 1H), 8.51 (d, 1H),
H,C- F3C-phenyl- " 17.76 (d, 1H), 7.70 (d, 1H),
5.02-5.03 (m, 2H), 2.69
(sept, 1H), 2.33 (t, 1H),
1.04-1.07 (dd, 6H).
C85 HC=C- 2,5-di-Cl-6- | BtS-(CO)O- | 8.59 (d, 1H), 8.57 (d, 1H),
H,C- F3C-phenyl- 7.77 (d, 1H), 7.70 (d, 1H),
5.01-5.03 (m, 2H), 2.83 (q,
1H), 2.34 (t, 1H), 1.30 (t,
3H).
C86 HC =C- 2,5-di-Cl-6- | t-Bu- 8.56 (d, 1H), 8.51 (d, 1H),
H,C- F3C-phenyl- | (CO)O- 7.76 (d, 1H), 7.70 (d, 1H),
5.02-5.04 (m, 2H), 2.33 (t,
1H), 1.09 (s, 9H).
C87 Et 2-Cl-5-F5C- | EtS<(CO)O- | 8.51 (d, 1H), 8.50 (d, 1H),
phenyl- 7.82 (s, 1H), 7.68-7.74 (m,
2H), 4.33-4.38 (m, 2H),
2.77-2.91 (m, 2H), 1.26 (i,
3H).
C88 F,HC-H,C- | 2,4-di-Cl-5- | EtS-(CO)O- | 8.58 (d, 1H), 8.52 (d, 1H),
F-phenyl- 7.65 (d, 1H), 7.39 (d, 1H),
6.08-6.38 (tt, 1H), 4.51-
4.79 (m, 2H), 2.86 (g, 2H),
1.29 (t, 3H).
C89 Me 2-C1-5-FsC- | EtS-(CO)O- | 8.51 (d, 1H), 8.49 (d, 1H),
phenyl- 7.83 (bs, 1H), 7.69-7.74
(m, 2H), 3.73 (s, 3H),
2.77-2.91 (m, 2H), 1.25 (1,
3H).




No. CDC13 except where indicated; chemcal shifts in
m Cl21 CIH2C 2-F3C i-Pr-(COO 7.81 (d, 1H,

W 2009073180 (m H2C phenyl - 1H), 7.58-7.65 (nPCBHEB2008/003786
7.54 (d, 1H), 4.52-4.65 (m 2H), 4.09 (t, 2H), 2.59
(sept, 1H), 0.99 (d, 3H), -Qo88 (d, 3H . Ci122
F2HC- F2C- 2,4-di-d - i-Pr-(COO 8.57 (d, 1H), 8.45
(d, 1H, HC phenyl 7.58 (d, 1H), 7.46 (d, 1H),

Wi QQ /h|n|

oL obE Th 1B 1. 1o Ty gr}m\m 0 VR,

Np. C1- 5- FBC- |-Pr-(30)o 8 45 8.48 ( bt where

: m
H2C- phehpyl - 1H), [.68-7.73 {(m 2H), r£ e&rﬁcalshlfts
2H), 3.88- 3.92 ( 2H) 2 _70 12 (d

M), 1.08Md, 3H) Z@ﬂF@H“l-PE?,&)EOm* ég (SaH) ?33 @, IH)
8.57 (d, |1H), 8.53| pbienylH), phenyl (o blbsy 149, 7

(m 2H),|7.73 (s, |1H), 6.12{6.42 (m (-H}ZH)43§@(&3@@ 271
(dt, 2H)| 4.29 (q,| 2H), 1.38 (t, 3H) . | Gepts THRHAOHC3H),
2-Cl-6- FBC- PhS- 8[60 (d, 1H], 8.51 (d|1.08(d, 3Hpheny! -

q"sq%“)) G 7. ngc - an @ﬂ-Fﬂ- >4=P§-SCO)OH 8.52(82tH), 831((th 1H),
, 6. 407 (1, n779+(bs 168026.69-7.74
F2HC- 2G| 2, 3,6-tri3 PhS— 8.61 (d, Lkh,218), 5310641 (it,

1H), phenyl- (CO O 7.60 (d| 1H), 7.35%
6.07-6.38 (tt, 1H | 4.61-4.68 (dt, 2H }ﬁ 44]426§ﬁ::01(§ﬁ)‘12§)1

F2HC- H2C| 2, 4°bis- 3G i-Pr-(CO O 8.58¢

(d, 1H), | phenyl- 8.09 (s, 1), 7.96 (4 i ; )10§( 3,

92 Me 2.3,6-mi-Cl- | i-Pr-(CO)O- 3 @ lH) 8.44 (4, 1H),
phenyl- 7.53-7.56 (d, 1H), 7.41-

7.44 (d, 1H), 3.73 (s, 3H),
2.73 (sept, 1H), 1.10 (d,
3H), 1.08 (d, 3H).

C93 Me 2,3,6-1i-Cl- | t-Bu- 8.49 (d, 1H), 8.44 (d, 1H),
phenyl- (CO)O- 7.53-7.55 (d, 1H), 7.41-
7.43 (d, 1H), 3.73 (s, 3H),
1.13 (s, 9H).
C94 Me 2.3,6-6-CL- | EtS-(CO)O- | 8.51 (d, 1H), 8.50 (d, 1H),
phenyl- 7.55-7.57 (d, 1H), 7.42-

7.45 (d, 1H), 3.73 (s, 3H),
2.83-2.88 (q, 2H), 1.27 (,

3H).
C95 HC-H,C- | 2-CI-5-F5C- | Me-(SO2)0- | 8.62 (d, 1H), 8.59 (4, 1H),
phenyl- 7.89 (bs, 1H), 7.71-7.78

(m, 2H), 6.09-6.40 (it,
1H), 4.73-4.84 (m, 1H),
4.53-4.65 (m, 1H), 3.38 (s,

3H).
C96 Me-C=- | 2,5-di-Cl-6- | t-Bu- 8.56 (d, 1H), 8.49 (d, 1H),
H,C- F3C-phenyl- | (CO)O- 7.75 (d, 1H), 7.69 (d, 2H),

4.97-5.00 (m, 2H), 1.80 (1,
1H), 1.09 (s, 9H).

C97 Me-C=£- | 2,5-di-Cl-6- | EtS-(CO)O- | 8.58 (d, 1H), 8.54 (d, 1H),
H,C- F3C-phenyl- 7.76 (d, 1H), 7.70 (d, 2H),
4.96-4.98 (m, 2H), 2.83 (g,
2H), 1.80 (t, 1H), 1.31 (t,
3H).




7.83 (d, 1H), 6.06-6.36 (tt, 1H), 4.77-4.88 (m 1H),

4.45-4.56 (m 1H), 2.67 (sept, 1H), 1.06 (d, 3H),
wW@2®9/06x80 3H) . WO 2009/ 063180 PCT/ GB2008/ 0037 8BCT/GBRONS/003786

Compound R R 1H NWMR (400 MHz, No. CDCl3 except where

i ndi cated; chem cal shifts-103-pn) Cl28 F2HC- H2C-
2-cyano- i-Pr-(COO 8.53 (d, 1H), 8.51 (d, 1H),
phenyl - 7.85 (d, 1H), 7.72-7.75 (m 2H), 7.63-7.67
6166 Attt TIRs4.67- 4 NMR (460 MHz,
C?fmé’? st (m 1M R2.72 (sdpt, 1H), [ich dexéeatvahegé
Ned, 3H).|C129 F2HQ H2G- 2- Clf 6- F3C- l\/te%d Ihidspife
8.52 (d.|1H) . phehyl- (COQ 7.78 (t,| 3 S
111), 6/13-6.43 (¢t 111) A 58- 4_661;1 ,L,M
o8, 3H). | B130 F2HG #BEi-CL 3 BtBRi - O - ifd 1H),
1H), 8.58 (d, 1H),|pismghyl - (GG 7. 577 %l(d g 150),
(d, 1H),| 6.11-6.40 (tt, 1H)| 4.63- 4.[7% 35446(m
2.34 (s, |3H). C131| F2HC H2C-| 2, 4- bi s-FSZﬂ)N@Q(t I@9111(8
( 3711H2j, i:. )54 (?’SiH)QE:h (g)lll-j';anylﬁ- (CO O | B0 (s, 1H),
cho Lda, , . 2, i- , tS) b (8-7 882 (d,]lH,SSl (d, 1H),
19774, 83 m 1H), pﬁenéfl--4-55 (m@?H), ﬁﬁ@@dd,s%),?xs&(dd
Cl132 F2HC-H2G 4-Bf=2-F3C i}Pr-(COO gﬂpyggd(t 1EH) 4.36-
8.49 (d, |1H), phepyl- 7.98 (d, 1H), 7|82 (gd2m) b
7.53 (d, |1H), 6.05{ 6.35 (tt| 1H), 4.7 1% PH), 298 (0, 2H),
4 43-4 5% (ra 1H) ' . 4. 7B144%¢ 36 1.34H) 3m).
C100 FHC-H,C-' | 2,3-di-Cl- | t-Bu- 8.55 (d, 1H), 8.52 (d, 1H),
phenyl- (CO)O- 7.66 (dd, 1H), 7.52 (dd,
1H), 7.38 (t, 1H), 6.14-
6.45 (it, 1H), 4.74-4.85 (m,
1H), 4.58-4.69 (m, 1H),
1.16 (s, 9H).
C101 F,HC-H,C- | 2,3-di-Cl- | EtS-(CO)O- | 8.61 (d, 1H), 8.55 (d, 1H),
phenyl- 7.68 (dd, 1H), 7.52 (dd,
1H), 7.39 (t, 1H), 6.13-
6.43 (it, 1H), 4.74-4.85 (m,
1H), 4.55-4.66 (m, 1H),
2.89 (q, 2H), 1.34 (t, 3H).
C102 F,HC-H,C- | 2,3-di-Cl- | i-Pr-(CO)O- | 8.51 (d, 1H), 8.49 (d, 1H),
phenyl- 7.63 (dd, 1H), 7.47 (dd,
1H), 7.34 (t, 1H), 6.10-
6.40 (tt, 1H), 4.70-4.81 (m,
1H), 4.53-4.64 (m, 1H),
2.71 (sept, 2H), 1.10 (d,
3H), 1.05 (d, 3H).
C103 F,HC-H,C- | 2,5-di-Cl-6- | BtS-(CO)O- | 8.58 (d, 1H), 8.53 (d, 1H),
F3C-phenyl- 7.78 (d, 1H), 7.71 (d, 2H),
6.13-6.43 (it, 1H), 4.56-
4.66 (m, 2H), 2.83 (q, 2H),
1.25 (t, 3H).
C104 F;C-H,C- |24-di-Cl- |tBu- 8.54 (d, 1H), 8.50 (d, 1H),
phenyl- (CO)O- 7.58 (d, 1H), 7.46 (d, 1H),
7.38 (dd, 1H), 4.89-5.07
(m, 2H), 1.15 (5, 9H).
C105 F,HC-H,C- | 2-C1-6-FsC- | EtS-(CO)O- | 8.57 (d, 1H), 8.52 (d, 1H),
phenyl- 7.77-7.81 (m, 2H), 7.60-
7.64 (m, 1H), 6.13-6.43 (t,
1H), 4.53-4.71 (m, 2H),
2.82 (g, 2H), 1.26 (t, 3H).




2.68 (sept, 1H), 1.08 (d, 3H), 1.02 (d, 3H). C133
F2HC- H2G- 4-Br-2-F3C- MeS- 8.57 (d, 1H), 8.52 (d, 1H),
WEb@aws318 CO) O 7.98 (d, 1H), 7.84 (dd, 1H), FCBGBEWS/003786
1H), 6.05- 6.35 (m 1H), 4.76-4.87 (m 1H), 4.42-4.54

(m 1H), 2.33 (s, 3H). C132042HC-H2C 2, 3-di - Cl- 6-
i-Pr-(COO 8.52 (d, 1H), 8.51 (d, 1H), F3C- phenyl -
7.77 (d, }H)I, 7.70 (s, 1H), 6.13-6.44 (tt, 111),

(T 2H) RZ-09 (sepk: 1H), 21 ANNIR, (486MHz,
Nfiﬁ@g“’%‘f M, 1 0BN(d, ar | C1as Fard EBE1 exc(eptwhere
Q 3-di-C-6- EtS (OO 8.58 (d, 1H), 8m§r% {eq’c}i]e'ﬁmealshlfts
F3C- phenyl - 7.78 (4, 1H) 7.71 (s, 1H)}.
1H) 4. 54- 4 69 (p 2H) 284 (g—2H) inp
GH 2000, DEABHOPCY | Sahosa 0 QRPSaRC g %éﬁ%(:ﬁg ?z )(d 1H),
1H NVR (#00 Mz, NehengbCi3 fexcept whef (d, 1H),
chem cal |shifts ip p pnm) C136 F2HC- H2|cL 0506
i-Pr-(COO 8.49 (¢, 1H), 8.46 (d, 1H)|( @%&9471478%@
(d, 1H),17.37 (s, 1H), 7.19{(d, 1H, BlHpAs4458 . 1H).

. 4. 68T | 38r,2-CH. SPES-620)Y0n | 465 (d,2H)18.53 (d, 1H),
(sept, 1H), 2.41 ($6-Bhenyl-1} 10 (d, 3HP771 7081 (al, 1By .08-
C137 F2HC- H2G 2-F16-MeO i -Pr-(CO O B748 (£ 1H},16.07-6.38 (it,
8.45 (d, |1H), phenyl- 7.41-7.47 (m 1H ) &.$04.76 (842H),
52" EI;L) 6. 08- 6. 39 (m 1H),|4.51-4.69 Qrgg(qZ;J_ﬁ), 13784 3H).
C108 ~ 7 |Et' T 5-C1-2-FsC- | t-Bu- 8.47 (d, 1H), 8.43 (d, 1H),

phenyl- (CO)O- 7.76 (4, 1H), 7.66 (s, 1H),
. 7.62 (d, 1H), 4.30-4.48 (m,
2H), 1.47 (t, 3H), 1.08 (s,
9H).
C109 Et 5.Cl-2-F5C- | EtS-(CO)O- | 8.50 (d, 1H), 8.49 (d, 1H),
phenyl- 7.77 (d, 1H), 7.68 (s, 1H),
7.64 (d, 1H), 4.25-4.53 (m,
2H), 2.79-2.90 (m, 2H),
1.47 (t, 3H), 1.30 (t, 3H).
C110 Et 5-C1-2-FsC- | i-Pr-(CO)O- | 8.48 (d, 1H), 8.43 (d, 1H),
phenyl- 7.76 (d, 1H), 7.66 (s, 1H),
7.62 (d, 1H), 4.30-4.48 (m,
2H), 2.68 (sept, 1H), 1.47
(t, 3H), 1.07 (d, 3H), 1.01
(d, 3H).
Cl111 F,HC-H,C- | 5-Cl-2-FsC- | t-Bu- 8.52 (d, 1H), 8.49 (d, 1H),
phenyl- (CO)O- 7.77 (d, 1H), 7.65 (s, 1H),
7.64 (d, 1H), 6.06-6.36 (m,
1H), 4.78-4.88 (m, 1H),
4.43-4.55 (m, 1H), 1.08 (s,
9H).
C112 F,HC-H,C- | 5-Cl-2-F5C- | EtS-(CO)O- | 8.56 (d, 1H), 8.51 (d, 1H),
phenyl- 7.78 (d, 1H), 7.67 (s, 1H),
7.65 (d, 1H), 6.06-6.36 (m,
1H), 4.76-4.87 (m, 1H),
4.42-4.53 (m, 1H), 2.84-
2.95 (m, 2H), 1.25 (t, 3H).
C113 F,HC-H,C- | 5-Cl-2-F5C- | i-Pr-(CO)O- | 8.52 (d, 1H), 8.50 (d, 1H),
phenyl- 7.77 (4, 1H), 7.65 (s, 1H),
7.64 (d, 1H), 6.06-6.37 (m,
1H), 4.77-4.87 (m, 1H),
4.43-4.55 (m, 1H), 2.69
(sept, 1H), 1.07 (d, 3H),
1.02 (d, 3H).




(set, 1H), 1.12 (d, 6H). C138 F2HC-H2C 2-F-5- MO
i-Pr-(COO 8.49 (d, 1H), 8.46 (d, 1H), phenyl-

wWQ 209073186 (m 1H), 7.00- 7.04 (m 2H), 6. 12-6PABGBLIVB/003786
1H), 4.53-4.74 (m 2H), 3.82 (s, 3H), 2.77 (sept,
1H), 1.17 (d, 6H). C139 F2H®IRC 3-EtQ(CO - MeS- 2:1
M xture of et hyI ester 6-F3C (CO O and nethyl
ester. pyri d- yI Et hyI ester: 8. 58 8.59 (m 1H),

Q OE

u.uui\d 5.||/, 851t :D:)L \Ill
iR (T e R ol et
: , t
8.58-8.59 (m 1H),|8.55 (d, | 1H), 8.51-8 d%gtte? cheﬂ_ﬁalsmfcs
7.89-7.92 (m 1H), 16 15- 6 47 (m 1H) l;appm)ﬂ 97

C2Hy, 2.3WHE) 3H) . | 2B6-FG, | Shy(CQLho &é@(q@e( 2H), 1.79 G,
2, 3-di - J CIHCBHC-8| gHenylt, 1H), 8. 43 (d| LEMy709-1.ipem, 2H),
phenyl - (CO O 7.60 (d, 1H),| 7.47 (d, 1641-7.04 @1, 2,271
1H), 4.8B-4.96 (m| 4H), 1.81 (s, 3H),| Gen21H}, 1.09d) 3H),
WO 2009/ 063180 PCTf GB2008/ 00B786 -109 Comidaid). R R R

HHENVR (PO, No. S B 3B @ALR), 7.78 (s,
Cgri%m cal %@Wg i h g%byi_ 141 %ple G r%fslfz;%(’?%f%?ﬁm) ¢
8.48 (d, | IR, 8.45|Pd™1H), phenyl - ( EhEk6 74 83, 1E8), 5.02-
1H, 7.78 (d, 1H), 5.07 (m, 1H), 4.79-4.85

(m, 1H), 2.71 (sept, 1H),
1.09 (d, 3H), 1.04 (d, 3H).

Cl16 CLHC- 2,4-di-Cl- i-Pr-(CO)O- | 8.50-8.52 (m, 2H), 7.59 (s,
H,C- phenyl- 1H), 7.47 (4, 1H), 7.38 (d,
1H), 6.18-6.21 (m, 1H),
5.00-5.04 (m, 1H), 4.80-
4.84 (m, 1H), 2.72 (sept,
1H), 1.13 (4, 3H), 1.09 (d,
3H).

C117 F,HC-H,C- | 2-Iphenyl- | i-Pr-(CO)O- | 8.51 (d, 1H), 8.48 (d, 1H),
7.99 (d, 1H), 7.46-7.53 (m,
2H), 7.18-7.22 (m, 1H),
6.14-6.45 (it, 1H), 4.79-
4.90 (m, 1H), 4.50-4.61
(m, 1H), 2.69 (sept, 1H),
1.06 (d, 3H), 1.00 (d, 3H).

C118 H,C=HC- | 5-Cl-2-F5C- | t-Bu- 8.46 (d, 1H), 8.44 (d, 1H),
H,C- phenyl- (CO)O- 7.76 (d, 1H), 7.65 (s, 1H),
7.62 (d, 1H), 5.99-6.08 (m,
1H), 5.26-5.41 (m, 2H),
4.90-4.93 (m, 2H), 1.08 (s,

9H).
C119 TL,C=HC- | 5-Cl-2-F,C- | EtS-(CO)O- | 8.49-8.51 (m, 2H), 7.77 (d,
H,C- phenyl- 1H), 7.67 (s, 1H), 7.64 (d,

1H), 5.99-6.08 (m, 1H),
5.26-5.41 (m, 2H), 4.89-
4.92 (m, 2H), 2.79-2.90
(m, 2H), 1.26 (¢, 3H).

C120 FHC-H,C- | 5-Cl-2-F5C- | EtO- 8.56 (d, 1E), 8.53 (d, 1H),
phenyl- (CO)O- 7.79 (d, 1H), 7.68 (s, 1H),
7.66 (d, 1H), 6.06-6.36 (m,
1H), 4.78-4.88 (m, 1H),
4.42-4.54 (m, 1H), 4.23 (q,
2H), 1.27 (t, 3H).




7.26 (d,
1.14 (s,

1H),
(m 1H),

1H),

4.55-4.81 (m 2H),

6. 09-
9H). Cl42 F2HC- H2C-
W@ 2909063180 8. 47 (m  Cl-2'-F-Ph) -
7.62 (d, phenyl-
7.22-7.26

6.39 (m

1H),
1.13 (s,

7.53 (d,
(m 2H)-,106.-11-6.42 (m

1H), 4.52

2-Cl-4-(4' - t-Bu-

(CO O
1

9H). Cl43

-4.77 (m 2H),

8.51

1H), 7rQ@U/GB2008/003786
H), 7.34 7.43

1H),

F2HC- H2C-

2-Cl-6-F-5- i-Pr-(CO O 8.51 (d, 1H), 8.49 (d, 1H),

MeO—7F-28—ft— 5206 (t—tHy—phenyia 6
PHR, 4559 4.75((m 2I\—I), :3392 (g, 3*%}Hc1e ‘R){%
%1), 1.10 (dd, 611). Cl44 E2HC H2C .z=]§1-¢- R i
t-Bu- 8.50 (d, 1H), 8.48 (d, |1H), MO YEIG chepiFa shlts
(d, 1H), [7.05 (t,  1H) __ phenyl- 6 _10-6/¥BPRIA 11
Q282 4. 71 QRC2H), |28LC-(s, 3IMPr-(CO)Qz| 71 (GHHD),FA57-80 (m,
F2HC- H2C{ IRCEl - 6- F- PheillS- (CP) O 8. 56 ((!1?15,11#,-78555@, 3H),
(d, 1H), | MO 7.29 (d, 1H), |7.07 (t, 1ASA (dphdhy52-4.65 (m,
6.09-6.39 (m 1H), |4.57 4.75|(m 2H), 32H}, 4.69 (3B, 2.59
2.85 (, 2H), 1.26 (t, 3H). €146 F2HC Heept, 3HYRO.29 (d, 3H),
i -Pr-(COJO 8.50 (d, 1H), 8.48 (d, 1H)]oR3QdphiEny! -
1261 U0 TEMC KA 2, 4qi-Cl0 _ | 41Pk(CP)B51 B:55/(d{ 191), ¥45 (d, 1H),
3. 1974 8¢ }{233 ol Pt 4- 59 (m 19, | 3.9 (d%§ﬁ),t7’.46 @ 150,
1H), 1.04°(d, 3H), |0.97 (d, |[3H). Cl47|K2 ). 5.79-6.09
5-Me-2- EtO 8.53 (|d, 1H), 8.51 (d, 1H),. A -956‘7'(m
(COO 7./72 (d, 1H)|, 7.47 (s,c 1H, 7.4 H() 7’('ept'1H) 7 08.
6.06-6.37 (m 1H),| 4.78-4.89 (m 1H), 114 (o, 61D,
C123 ClH,C- 2-C1-5-F5C- | i-Pr-(CO)O- | 8.45-8.48 (m, 2H), 7.79 (s,
H,C- phenyl- 1H), 7.68-7.73 (m, 2H),
4.55-4.72 (m, 2H), 3.88-
3.92 (m, 2H), 2.70 (sept,
1H), 1.13 (d, 3H), 1.08 (4,
3H).
C124 F,HC-H,C- | 3-Cl-5-FsC- | EtO- 8.57 (d, 1H), 8.53 (d, 1H),
phenyl- (CO)O- 7.78-7.79 (m, 2H), 7.73 (s,
1H), 6.12-6.42 (m, 1H),
4.60-4.68 (dt, 2H), 4.29 (q,
2H), 1.33 (t, 3H).
C125 F,HC-H,C- | 2-Cl-6-F;C- | PhS- 8.60 (d, 1H), 8.51 (d, 1H),
phenyl- (CO)O- 7.78-7.81 (m, 2H), 7.64 (t,
1H), 7.32-7.42 (m, 5H),
6.10-6.40 (it, 1H), 4.51-
4.68 (m, 2H).
C126 F,HC-H,C- | 2,3,6-tri-Cl- | PhS- 8.61 (d, 1H), 8.53 (d, 1H),
phenyl- (CO)O- 7.60 (d, 1H), 7.35-7.47 (m,
6H), 6.07-6.38 (tt, 1H),
4.61-4.68 (dt, 2H).
C127 F,HC-H,C- | 2,4-bis-F3C- | i-Pr-(CO)O- | 8.53 (d, 1H), 8.52 (d, 1H),
phenyl- 8.09 (s, 1H), 7.96 (d, 1H),
7.83 (d, 1H), 6.06-6.36 (it,
1H), 4.77-4.88 (m, 1H),
4.45-4.56 (m, 1H), 2.67
(sept, 1H), 1.06 (d, 3H),
0.99 (d, 3H).




4.41-4.53 (m 1H), 4.18- 4.23 (q, 2H), 2.48 (s, 3H),

1.25 (t, 3H). WD 2009/063180 PCT/ GB2008/ 003786 -110
w@oopoes1sh R R R 1H- NVR (400 MHz, No. CDCl3 exPE€pGB2008/003786

where indicated; chemcal shifts in m Cl148

F2HC- H2C- 5- Me-2- t-Bu- 8.50,09d, 1H), 8.47 (d, 1H),

F3C-phenyl - (COO 7.70 (d, 1H), 7.45 (s, 1H), 7.44

(d, 1H), 6.06-6.36 (m 1H), 4.79-4.90 (m 1H)

PRV DA TN W E RS G
2 UEC I R 1 5 F3& i-prl (GO 852 CENI]E%e Ogyere

- ¥.76-7. 7
, 1H), | phenyl 76-7.77 (m 2H), 1@@3d {calshu’cs

6.12-6.42 (m 1H), | 4.60-4.68 (dt, 2H)
1H) . 1.19-1.20 (d, | 6H) Key: s = sjii IlIbPPm))s = bxoad

GliZ8gl et ; |dHCedlb| ¢2:cyene- t r i pPetCOYO=| §ibar(dett), 8c1«(d, 1H),
doubl e dgubl et; dt|phemduble|triplet; 17.85(dy11§),8.72-7.75 (m,
triplet; [sept = septet; m = nultiplet; | MH)7.6806J (n, EH),
= ethyl; |5 Pr = propyl; Bu =|butyl. Taklig-d6 GorpDund7-
of formulja (D), ije. a conpound of fofmehand h}), 452464
wherein R and R2 are 10 hydrogen, R5 |§mhyg)" waﬁsaﬂ 1H),
R3 and RZL have the vaI ues as descri bed iﬂuﬁ%ﬁf‘ B (d, 3H).

IH-N -- @-j N "" sﬁidﬁiﬂ%%‘i'tﬂ 1H),

i ndi cat ed; chem cal b§ ts i | (t, 1H),

1 ), 4.58-
| . L 1H), .
555 (d. |1H), B 35|(d, 1), B.23 (bs, 466(m 2H) 231 (s, 3H).

C130 F,HC-H,C- | 2,3,6-tri-Cl- | MeS- 8.58 (d, 1H), 8.53 (d, 1H),
phenyl- (CO)O- 7.57 (d, 1H), 7.44 (d, 1H),
6.11-6.41 (tt, 1HD), 4.63-

4.71 (dt, 2H), 2.34 (s, 3H).

C131 FHC-H,C- | 2,4-bis-F5C- | MeS- 8.59 (d, 1H), 8.54 (4, 1H),
phenyl- (CO)O- 8.10 (s, 1H), 7.97 (d, 1H),
7.84 (d, 1H), 6.06-6.37 (m,
1H), 4.77-4.88 (m, 1H),
4.44-4.55 (m, 1H), 2.33 (s,

3H).
C132 F,HC-H,C- | 4-Br-2-F3C- | i-Pr-(CO)O- | 8.51 (d, 1H), 8.49 (4, 1H),
phenyl- 7.98 (d, 1H), 7.82 (dd,

1H), 7.53 (d, 1H), 6.05-
6.35 (it, 1H), 4.76-4.87 (m,
1H), 4.43-4.55 (m, 1H),
2.68 (sept, 1H), 1.08 (d,
3H), 1.02 (d, 3H).

C133 F,HC-H,C- | 4-Br-2-F5C- | MeS- 8.57 (d, 1H), 8.52 (d, 1H),

‘ phenyl- (CO)O- 7.98 (d, 1H), 7.84 (dd,
1H), 7.54 (d, 1H), 6.05-
6.35 (m, 1H), 4.76-4.87
(m, 1H), 4.42-4.54 (m,
1H), 2.33 (s, 3H).

Cl134 F,HC-H,C- | 2,3-di-Cl-6- | i-Pr-(CO)O- | 8.52 (d, 1H), 8.51 (d, 1H),
F3C-phenyl- 7.77 (d, 1H), 7.70 (s, 1H),
6.13-6.44 (it, 1H), 4.58-
4.66 (m, 2H), 2.69 (sept,
1H), 2.41 (s, 3H), 1.07 (4,
3H), 1.06 (d, 3H).

C135 F,HC-H,C- | 2,3-di-Cl-6- | EtS(CO)O- | 8.58 (d, 1H), 8.53 (d, 1H),
F5C-phenyl- 7.78 (d, 1H), 7.71 (s, 1H),
6.15-6.40 (m, 1H), 4.54-
4.69 (m, 2H), 2.84 (g, 2H),
1.26 (t, 3H).




phenyl - 1H), 7.58-7.60 (m 2H), 7.37-7.40 (m 1H),
3.68 (s, 3H. D2 Me 2-C1-3,6-di- 8.59 (d, 1H), 8.38
W@ 0096 g0 8. 24 (bs, F-phenyl- 1H), 7.27-7.33 ¥CT/GBRH08/003786
7.12-7.18 (m IH), 3.70 (s, 3H). WD 2009/ 063180
PCT/ GB2008/ 003786 - 111 Gomfisound R R 1H NVR (400
IMHz, CDCl3 except No. where indicated; chem cal
shifts in ppn) D3 Et 3-F3C 8.55 (d, 1H) 8.36 (d,
%] Z'DS h —"1H) , 392-8.00
Gf% 9‘?@72‘% p 4. 38 ()q, 1. 50
,'3-di - Cl- 6- d4 l\/te(]—| 8.62 (d, H), 8.5%
F- pheny| - 7 68 7 72 (m 1H), |7.25-7.29
2943 1,43 (¢t 34 D5 E
G0 1H) | zé%:{iaé m{’Cl &M (| hr-(CONOny 18491 1), 846 (4, THD),
7.70-7.72 (m 1H), e2l7. 56 |(m 1H), | 7-49d7 198 734 (s, 15D,
2H), 4.32-4.41 (m 1.48 (t, 3H). |D6l%d, 1H), 610640(m,
2-Cl-6-F3C 8.58 (m 1H) 8.37 (m 1H) | 1H)746§-470 (m, 1H),
phenyl - (m 2H), 7,54-7.58 (m 1H), 4.33:52-884 (1H),2.71
2H), 1.4 (t, 3H).|D7 Et 2-F3CS- 8.56 (qsepa,m),zal@ﬁgm
(d, 1H), |7.89-7.91} phenyl- (m 1H), 7]46:0/4d/%H{ M05 (d, 3H).
df¥, 7.5 ﬁH@‘led:m 24ii.MEOS i-‘iﬂ;l)édgm %Ws dll ) 845 lH)
3H). D8 Ht -dl-Clp 41;35,55 (d, 1H), 8.3 P! ,11_71)
(m  phenyl - 1H) T! g ‘} (m 2H, 4. §4 -639
1.49 (t, (3H). D9 F2HC H2C- 2/3-di-d - 61 éé’é
8.49 (d, |1H), 7.59{7.63 F-phenyl - (mﬁ 1&83 ¥
1 1 4.60-4.79
SR N N AR L PP 17 & AP ot s,
yI - IApHCTHES | AE-5rye0 | RrACE00( I8 491, 1HD), 8.46 (d, 1K),
4.28-4.47 (m 2H), |phawl{t, 3H). D11 F2AGIFRLS (m, 1H), 7.00-
2-C-6-F3C 8.61 (m 1H), 8.48 (m 1H) | 70476, 2H306.12-6.43
(m, 1H), 4.53-4.74 (m,
2H), 3.82 (s, 3H), 2.77
(sept, 1H), 1.17 (d, 6H).
C139 FHC-H,C- | 3-EtO(CO)- | MeS- 2:1 Mixture of ethyl ester
6-F3C- (CO)O- and methyl ester.
pyrid-2-yl- Ethyl ester:
8.58-8.59 (m, 1H), 8.55 (d,
1H), 8.51-8.52 (m, 1H),
7.89-7.92 (m, 1H), 6.15-
6.47 (m, 1H), 4.44-4.87
(m, 2H), 4.28-4.37 (m,
2H), 2.34 (s, 3H), 1.27 (1,
3H).
Methyl ester:
8.58-8.59 (m, 1H), 8.55 (d,
1H), 8.51-8.52 (m, 1H),
7.89-7.92 (m, 1H), 6.15-
6.47 (m, 1H), 4.44-4.87
(m, 2H), 2.34 (s, 3H), 3.86
(s, 3H).
C140 H,C=(Me)C | 2,3-di-Cl- | t-Bu- 8.44 (d, 1H), 8.43 (d, 1H),
-H,C- phenyl- (C0O)O- 7.60 (d, 1H), 7.47 (d, 1H),
7.31 (t, 1H), 4.88-4.96 (m,
4H), 1.81 (s, 3H), 1.12 (s,
9H).




phenyl- (m 2H), 7.56-7.60 (m 1H), 6.08-6.32 (tt,

1H), 4.56-4.77 (m 2H). D12 F2HC- H2C- 2-Cl-6-F-3- 8.60
W@ 2009260 8. 47 (d, 1H), 7.36-7.39 Me-phenyl - BCT/GBLIB/003786

7.0-7.10 (m 1H), 6.06-6.36 (tt, 1H), 4.60-4.79 (m

211), 2.43 (s, 3H). D13 Et189Br-2-d - 8.50 (bs, 1H),

8.05 (m 1H), 7.76-7.80 6-F-phenyl- (m 1H),

715719(m 1H) 4.22-4.31 (m 2H), 138141 (t

HCH2C-T3+Br=2-C8: 54 (m
@HPOT‘W »15- 6- F ghenw- 7180 (m 1

C
In, 111), 4.51- 467 (m 2H . D15 Et p: (%\
(d, 1H), [8.36 (d, 1H), 7.91 Q ; C emlcalsgﬁts

7. 66-7.7] (m 2H) 4 36-4 42| (m  2H) | lflpmﬂ)(r 3H)

Ob#é FoHC| FlEC-Ha(e1] 8-Gisl- 8. ptitBpd, 1H) | 3484& 109, 843 931 1H),
7.89 (m | phenyl- 1phenyk. 69- /(C3)Q-m 2&1?3(31@,673 1H),
(tt, 1H), 4.57-4.82 (m 2H)} WD 2009/ DB268a 1H), 6.09-6.39 (m,
PCT/ GB2008/ 003786 |-112 Conppund R3 R [l HHINMES2-4.00 (it-R2E),
CDC13 ex¢ept No. where indiCcated, cheniqal(ss)mi)fts in

D17 X - -8.62
ARy g@ﬂ;gﬂ(r%;ﬁ 2. éi zﬁczﬁ'll -{Bu 8151 %84497 (m,

(d. 11,8 ok R'? 0)J- 25 14 762(d
(d, 1H),|6.06- 6.36 ﬁ‘; 1_ 4.67-4.7 & 24,
F2HC- H2Cf 2-Br- 8. 58 (“E){ 8.45 (d, Y

phenyl - 1H), 7.76 {d, 1H), k! P (
7.35-7.48 (m 2H),[6.09-6.40] (tt, 1H),|® gf%%%
1H), 4.7%5-4.86 (m 1H) D19 F2HC H2C- Bl ?eméi% (3, &8).

(d ——1H) 8.48 (d 8.41 {(bhs pheny 7..89

Cld3 2H), | FHE-HL- I feFé7- BPBEOI- | 85 (A58 4914, 1D,
(dt, 2H)| D20 F2HG - 2-Cl} 6- F- 3- 8. p1-284d, 1#h) 7.08 (4 dH),
(d, 1H), |8.20 (bs, |pl@iyl-Cl - Ph) - 1H), 7| @30%.40(ng,rhH), 4.59-
1H), 7.33-7.39 (m| phenyl- BH), 7.23-[74.23 ap2HRH)92 (s, 3H),
6.06-6.37 (tt, 1H), 4.61-4.80 (m 2H)|2.73 (sept, 1H), 1.10 (dd,

6H).
Cl44 F,HC-H,C- | 2-Cl-6-F-5- | t-Bu- 8.50 (d, 1H), 8.48 (d, 1H),
MeO- (CO)O- 7.27 (d, 1H), 7.05 (t, 1H),
phenyl- 6.10-6.40 (m, 1H), 4.62-
4.71 (m, 2H), 3.91 (s, 3H),
1.14 (s, 9H).
C145 F,HC-H,C- | 2-Cl-6-F-5- | EtS-(CO)O- | 8.56 (d, 1H), 8.51 (d, 1H),
MeO- 7.29 (d, 1H), 7.07 (t, 1H),
phenyl- 6.09-6.39 (m, 1H), 4.57-

4.75 (m, 2H), 3.92 (s, 3H),
2.85 (q, 2H), 1.26 (t, 3H).

C146 FHC-H,C- | 5-Me-2- 1-Pr-(CO)O- | 8.50 (d, 1H), 8.48 (d, 1H),
. F;C-phenyl- 7.71 (d, 1H), 7.44-7.45 (m,
2H), 6.06-6.37 (m, 1H),
4.79-4.89 (m, 1H), 4.43-
4.54 (m, 1H), 2.66 (sept,
1H), 1.04 (d, 3H), 0.97 (d,

3.
C147 F,HC-H,C- | 5-Me-2- EtO- 8.53 (d, 1H), 8.51 (d, 1H),
F;C-phenyl- | (CO)O- 7.72 (d, 1H), 7.47 (s, 1H),

7.46 (d, 1H), 6.06-6.37 (m,
1H), 4.78-4.89 (m, 1H),
4.41-4.53 (m, 1H), 4.18-
4.23 (q, 2H), 2.48 (s, 3H),
1.25 (t, 3H).
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D21 Et 2-F-6-F3C 8.59 (d, IH), 8.38 (d, 1H), 8.11
(bs, phenyl- 1H), 7.62-7.66 (m 2H), 7.43-7.48 (m

W@ R)09/06318R- 4. 43 (m 2H), 1.46 (t, 3H). D22 F2HEFE82008/003786

2,5-bis-F3C- 8.60 (d, 1H), 8.46 (d, 1H), 7.96-7.99
phenyl - (m 2H), 7.89-7.91 (mo-1H), 6.03-6.33 (m
1H), 4.79-4.90 (m 1H), 4.43-4.55 (m 1H). D23 Et
2,4-di-Cl-5- 8.50 (d, 1H, 8.28 (d, 1H), 7.55 (d,

1 LD

T=phenyt=—=tH—740{a—3H) 527434

bl 1B 5 'S A R 5. Fac. 3{59 (d, [ NG oot ;

%), 7.96-7.98 phenyl- (m 2H), 7.88-7! ;cigjeg ere
4.29-4.47 (m 2H) | 1.46 (t, 3H) D25 [F3MeEe emical shifis
2. 4-di-C]-5- 8. 52 (d 1H), 8139 (d, 1HyInppmE (d,
Gl48heny| | FrHEIC-HZC38 SMe-2tH) , | 6BI0- 6. 30| Bt0,(d1H)), 8.47 (d, 1H),
4.47-4.72 (m 2H). |DR6-fHend: 5(A0)EL- 6- | 8. BAAS1BY 7(4 (s, 1H),
2H), 8.09 (bs, 1H), 7.80- F3C phenyl- 7786 (@mHLI6)06-6.36 (m,

4.29- 4. 31 (m 2H), |1.38- 1.48 (m 3H). | DR, £294G-9638, 1H),
2,5-di-Of-6- 8.51-8.56 (m 2F), 8.14 (ba,451b4 (f, 1) 2.47 (s,
FSC-phen)I - 7.82 (rn 2H) 6. ()8 6.38 (m 3@;9} 0541353;{)

B9 (M HE (

CE RN oy g PO e T
6.08-6.37 (m IH), >(m 2H) . RS 11,
2-Cl-5-14 8.59 (d, 8 46 (d, 1H), 8. d ot
phenyl - 1H), 7.93 d 1H), 7/74.7.77 (46:°01H “g I%b

(d, IH), |6.08-6.38|(tt, 1H), |4.71- 4.825(;33 9-120 @,
4 55-4 66 (m 1H) WO 2000/ 063180 PCT/ GEHd08/ 003786

-113 Conpound R R 1H NMR (400 MHz, CDCl13 except No.
gihere i ndi cated; chem cal shifts in ppn) D30
HC- H2C- 2-Br-5-F3C- 8.61 (d, 1H), 8.48 (d, 1H), 8.23
s € biaglet; ﬂi@eﬂ)ibad ﬂxﬂkl.et 4 -88eubl@lt £ Eﬁplé’tH)l quabttt; Ad63ddubtk doublet; dt

1H), 4.75-4.
= %(‘)?lble tnp?et tnp&e triplet; |_s|)ept— septet; m = mu{{]lplet Me = methyl; Et = ethyl;

Pr = propyl; Bu = butyl.

Table D:
Compound of formula (D", i.e. a compound of formula (I) wherein R' and R? are

hydrogen, R’is hydroxy, and R? and R? have the values as described in the table below.

OH
4
H , N\ N R
Pz ,Sf’o ©)
H” N N g
I 3
R
Compound | R’ R* 1H-NMR (400 MHz, CDCl; except
No. where indicated; chemical shifts in
ppm)
D1 Me 2,4-di-Cl-~ 8.55 (d, 1H), 8.35 (d, 1H), 8.23 (bs,
phenyl- 1H), 7.58-7.60 (m, 2H), 7.37-7.40 (m,
1H), 3.68 (s, 3H).
D2 Me 2-Cl-3,6-di- | 8.59 (d, 1H), 8.38 (d, 1H), 8.24 (bs,
F-phenyl- 1H), 7.27-7.33 (m, 1H), 7.12-7.18 (m,
1H), 3.70 (s, 3H).




1H),
1H),

W@ 209863180 6. 03- 6. 33 (m

4.55-4.67 (m 1H). D31 F2HC H2C-

8.43 (d, 1H),

7.83 (d,
1H),

2- F3C
1H),

8.56 (d,

phenyl - 7.61-7.73

4.80-4.91 (m 1HCT/GB2008/003786

4.42-4.54 (m 1H). D32 F2HC- H2C- 2-nitro- 8.57 (d,
1H), 8.44 (d, 1H), 8.15 (d,i1phenyl- 1H), 7.74-7.81
(m 2H), 7.64-7.69 (m 1H), 6.09-6.39 (m 1H),
4. 75- §A861(u\m 1H), 4.45-4.56 (m 1H. D83 Et 2-F3C
: o oo L, LT,
Compguad S|y 3(’m 3H) | .28-4{ 16 3(., (408 %,”CDGI")e cept
No34 Et 2initro- 856 (d, 1H)| glrﬁé“ oate »ﬁf‘“‘g“ﬁ a
phenyl- H), 7 64-7 84 (m 3 - “
DB 49 (t,|BH). D35 E8-F2Chr-5- F%éS (@}lé@ 36(‘1 g
(d, 1H),|8.23 (bs, |pehyl - LH), 77928870 (g2 2(m
7.59-7.61L (dd, 1H), 4.36-4. 43H},rh38Aq) 2H), 1s 13
JB6 Et 2| Bi 6-tri-( 2,38i53-6-d d&hDeO}Bm(dd;lHlf% 52, 1&1)
(bs, phenyl- 1H), | Fgdnfid, [LHER-77724@n,(1d), THH-7.29 B8, 1H),
(, 2H), [.48 (t, 3H) . D37 F2HEoba05 @n, QH)31 A3 @, 38)57
y L), [0 P oo 7
6 0b EE 38 (1 ) CO . 381:516(@”1%%36 &2{1} gzaééféi(m
2-0-3-FBC 8.56 (¢P1H), 8.8 mg(glg ( 32441(m
phenyl - 2H), 7.50 (t, 1H), 4 ’ 2
(t. 3H) D39 E2HC-H2C-—2-F-6 218
D&, 1H) . | Bi57-7. 99| 2PPetrC- ﬁ{sg m%f,% %)8‘77#779
1H), 5.96-6.26 (t{phamy- 4. 46042 '7(5#1 Rie-438
2-nitro-|1:1 Mxtute of propifmysH), 146 (& T, Yel
whenyl - aBd propa- 122E:@Sen- | ; }‘3!56|(éoH§)r 8.36 (d, 1H), 7.89-7.91
Prop-2-ymn-1-yl i sof’ahen;&—. 43 ( Gm, 1H), 7.7%%-378 (w), 1HM)7.54- 7.64
8.16 (d, | 1H), 7.6%-7.84 (m |&h)2HE401-4.47 (2-PH), 12494,
(t, 3H). |Propa-1, 2qdi en-1-yl | BE)ner:
D8 Et 34-di-Cl- | 8.55 (d, 1H), 8.36 (d, 1H), 7.84 (m,
phenyl- 1H), 7.54-7.60 (m, 2H), 4.36 (g, 2H),
1.49 (t, 3H).
D9 F,HC-H,C- | 2,3-di-Cl-6- | 8.62 (d, 1H), 8.49 (d, 1H), 7.59-7.63
F-phenyl- | (m, 1H), 7.13-7.17 (m, 1H), 6.05-6.36
(tt, 1H), 4.60-4.79 (m, 2H).
D10 Et 4-Cl-2-F,C- | 8.57 (d, 1H), 8.37 (d, 1H), 8.10 (bs,
phenyl- 1H), 7.83 (m, 1H), 7.64-7.69 (m, 2H),
4.28-4.47 (m, 2H), 1.46 (t, 3H).
D11 F,HC-H,C- | 2-C1-6-FsC- | 8.61 (m, 1H), 8.48 (m, 1H), 7.76-7.80
phenyl- (m, 2H), 7.56-7.60 (m, 1H), 6.08-6.32
(tt, 1H), 4.56-4.77 (m, 2H).
D12 F,HC-H,C- | 2-Cl-6-F-3- | 8.60 (d, 1H), 8.47 (d, 1H), 7.36-7.39
Me-phenyl- | (m, 1H), 7.0-7.10 (m, 1H), 6.06-6.36
(tt, 15D), 4.60-4.79 (m, 2H), 2.43 (s,
3H).
D13 Et 3-Br2-Cl- | 8.50 (bs, 1H), 8.05 (m, 1H), 7.76-7.80
6-F-phenyl- | (m, 1H), 7.15-7.19 (m, 1H), 4.22-4.31
(m, 2H), 1.38-1.41 (¢, 3H).
D14 F,HC-H,C- |3-Br-2-Cl- | 8.54 (m, 2H), 7.79-7.83 (m, 1H), 7.15-
6-F-phenyl- | 7.20 (m, 1H), 6.08-6.38 (m, 1H), 4.51-
4.67 (m, 2H).
D15 Et 2-C1-5-F,C- | 8.58 (d, 1H), 8.36 (d, 1H), 7.91 (m,
phenyl- 1H), 7.66-7.71 (m, 2H), 4.36-4.42 (m,
2H), 1.50 (t, 3H).
D16 F,HC-H,C- | 2-Cl-5-F:C- | 8.61 (4, 1H), 8.48 (d, 1H), 7.89 (m,
phenyl- 1H), 7.69-7.73 (m, 2H), 6.08-6.39 (it,
1H), 4.57-4.82 (m, 2H).




8.64 (d,
(m 3H),

1H), 8.59
6.70 (t,

WERMPBI08/ 003786

1H),

(d, 1H),

5. 49

8.16 (d,

1H), 7.65-7.84
(d, 2H). WD 2009/ 063180

-114 Compound R R 1H NVR (BOOGRRB0B/003786

CDC13 except No. where indicated; chemcal shifts in
p n) D41 F2HC H2C- 5- Me-2- 81138 (d, 1H), 8.46 (d, 1H),
8.06 (s, F3Cphenyl- 1H), 7.72 (d, 1H), 7.52 (s 1H),
7.43 (d, 1H), 6.03-6.33 (m 1H), 4.83-4.93 m 1H),
T AU e §§f e e
Sronyl - Aty 7 85 (1. 1H 6.| PAeEe tngicared; dhigmical shifts in
A _AQ- 4 57 D43 Et 2.
BT%0 (4 ﬁiﬁ’c o | P ey RO 1y, Gy ALt
4.32 (q, 1. 49 | phenyl3H) . | BE), F3HGL HEL, 7.44 (d.JkBnG6-
8.58 (d,_ 1I—L 8.46((d, 1H), 861 (tthir), 4169-4.78 (01 2H).03
DB 1H), |[FHC-Hge, |2HBr- 7. 50 8(38 (d1H)), 845@, (H),,8.1Hbs,
6.12-6.42 (m 1H) | pheBA- 4. 91 10y 7.164d, 13151627664 (nf,MH),
1H). D45 HCG 2, 5-dil- Cl1-6- 8. E>773(5d749,[-ﬁ1521$),4;709@140$rﬁ31,ﬂ)
7.73 (d, H2C- F3C phenyl 1HW,5404.68 (4, H)75-2860 ).
229 X CBB5 EC 2T g ;
B T M{bk}z o ggnsl_iﬁeg e Wi 681,_
3.70 (s, D47 2, 3, 6- o E; )’ , ' ’
839 (d, Eﬁﬁ%ﬁ{@ Ebs "‘"‘.8’-“15(1 1('d/ ) SE%S(dNEH
, (.42-F ,
2,5-di -Cl|-6- 8.58 (:glrb’h) 8,3 )7145{ (. 1%%»773%“139@
H2C- F3C{phenyl - (an onyl- 4. z?H& BE3R7 EpRH)16.86-6374(),
.M. D49 |Et 2, 3-di{d - 8.56 (dH)14$1-480361,24). 1H),
2569 (t, | Hhenyl - 2B)F-676:84 ( t8,591(H) 111} 83B-(4, 16),(8x11 (bs,
2H) , phenyl- 1H), 7.62-7.66 (m, 2H), 7.43-7.48 (m,
1H), 4.32-4.43 (m, 2H), 1.46 (t, 3H).
D22 F,HC-H,C- | 2,5-bis-F3C- | 8.60 (d, 1H), 8.46 (d, 1H), 7.96-7.99
phenyl- (m, 2H), 7.89-7.91 (m, 1H), 6.03-6.33
(m, 1H), 4.79-4.90 (m, 1H), 4.43-4.55
(m, 1H).
D23 Et 2,4-di-Cl1-5- | 8.50 (d, 1H), 8.28 (d, 1H), 7.55 (d,
F-phenyl- | 1H), 7.40 (d, 1H), 4.27-4.34 (m, 2H),
1.42 (t, 3H).
D24 Et 2,5-bis-FsC- | 8.59 (d, 1H), 8.37 (d, 1H), 7.96-7.98
phenyl- (m, 2H), 7.88-7.90 (m, 1H), 4.29-4.47
(m, 2H), 1.46 (t, 3H).
D25 F,HC-H,C- | 2,4-di-Cl-5- | 8.52 (d, 1H), 8.39 (4, 1H), 7.56 (4,
F-phenyl- | 1H), 7.38 (d, 1H), 6.00-6.30 (it, lH)
4.47-4.72 (m, 2H).
D26 Et 2,5-di-C1-6- | 8.53-8.64 (m, 2H), 8.09 (bs, 1H), 7.80-
F3C-phenyl- | 7.89 (m, 2H), 4.29-4.33 (m, 2H), 1.38-
1.48 (m, 3H).
D27 FHC-H,C- | 2,5-di-Cl-6- | 8.51-8.56 (m, 2H), 8.14 (bs, 1H), 7.76-
F3C-phenyl- | 7.82 (m, 2H), 6.08-6.38 (m, 1H), 4.53-
4.59 (m, 2H).
D28 FHC-H,C- | 2,6-di-Br- | 8.41-8.46 (m, 2H), 7.66-7.70 (m, 2H),
phenyl- 7.15-7.17 (m, 1H), 6.08-6.37 (m, 1H),
4.51-4.56 (m, 2H).
D29 F,HC-H,C- | 2-Cl-5-1- 8.59 (d, 1H), 8.46 (d, 1H), 8.21 (bs,
phenyi- 1H), 7.93 (d, 1H), 7.74-7.77 (dd, 1H),
7.29 (d, 1H), 6.08-6.38 (tt, 1H), 4.71-
4.82 (m, 1H), 4.55-4.66 (m, 1H).




1.50 (t,
8.44 (d,

3H). D50
1H),

F2HC- H2C-

7.53-7.61 phenyl -
WA B)09/063180- 6. 37 (tt,

1H),

2,3-di-d- 8.56 (d,

1H),
(m 2H),

7.33 (t,

4.69-4.80 (m 1H), BCHBB2008603786

(m 1H). D51 F3CG-H2C 2,4-di-d- 8.61 (d, IH), 8.50
(d, 1H), 8.18 (bs, phenyl-11BH), 7.54-7.60 (m 2H),
7.38-7.41 (m 1H), 4.87-5.4 (m 2H). D52 Et
5LO'.2'FE% 8.59 (d, 1H), 8.38 (d, 1H), 8.11 (bs,
pRenRy ] 77T 1)

SBHE T TIN S

N%Hc- H2G- 5- Cl- 2- R3C- 8 61 ( ?6 B ) 8. 14

S nyl- 1K+ 7 77774 .

D30 61- 7. 6RFAH TRty || 25BD3: %%EO%%\ ‘% ‘}18' %;1?)’%%53 os,
1H), 4.4B-4.55 (m|phepyl-wo 2 ,46§78%1(m 163 (dd,
PCT/ GB208/ 003786 | - 115 ConokkRel6RO- a%tmﬁ)(%%“mém
CDC13 exfept No. where indilcddDed:35che{malkhifts in

D54 FPEHCH,b- Q12 B-E3C 4. %556 (&, 1HM-43 61, 38D 483 {4
7.74 (d,| HC pherpﬂenylll-b, L)L 7(68 7134§m,371~1)590(3o633(m
1H), 5.96- 6.06 (ny 1H), 5. 23t15), 4B0(491 hi) [H) 4812-4.54 om,
(m 2H).| D55 FZLE)“C-HZC- 2, 4- bﬁpﬁ 3C d6-DMBO 8.57 (d,

Dgg"’lo' 5 géPT(E—_HLz L éf\ﬂf‘d“yl dil}ﬁ §.m (QHH), 8.1344,
Fohe. %C W B o i ‘nglG dgéﬁﬁ 9(&%1{)2%4%6&
1H), ph¢?yl 8. 03 (d 1FD ilL 45&( l )h,ﬁ(d

DB3HC- H2C| Bp, 3-di - 2@3(38 75 (&o4{dylH)g83 782 d,
8.01 (d,| E3C phenyphenyl) isfé) (7 9—1 (me 4%4{%1“
1H), 4.46-4.54 (nl 2H). D58 FtrY(‘n\ 31

Ddaxt ure ofEtet hyl esReitrand m=815§|(d H‘I)Fééﬁ (dstid; 8-15 (d,

phenyl- 1H), 7.64-7.84 (m, 3H), 4.30-4.45 (m,
2H), 1.49 (t, 3H).

D35 Et 2Br-5-F-C- | 8.58 (d, 1H), 8.37 (d, 1H), 8.23 (bs,

phenyl- 1H), 7.87-7.89 (m, 2H), 7.59-7.61 (dd,
1H), 4.36-4.43 (m, 2H), 1.50 (t, 3H).

D36 Et 2.3.6-n-CL- | 8.59 (d, 1H), 8.39 (d, 1), 8.1 (bs,

phenyl- 1H), 7.53 (d, 1H), 7.43 (d, 1H), 439
(g, 2H), 1.48 (t, 3H).
D37 F,HC-H,C- | 2-C1-3-F5C- | 8.57 (d, 1H), 8.45 (d, 1H), 7.83 (&,
phenyl- 2H), 7.51 (t, 1H), 6.08-6.38 (i, 1FD),
4.54-4.80 (m, 2H).
D38 Et 2-CL-3-F5C- | 8.56 (d, 1H), 8.35 (d, 1H), 7.84 (4,
phenyl- 2H), 7.50 (t, 1H), 4.33-4.43 (m, 2H),
1.49 (t, 3H).
D39 FHCH,C- | 2-F-6-FsC- | 8.54 (d, 1H), 8.41 (d, 1H), 7.57-7.99
phenyl- (m, 2H), 7.38-7.42 (m, 1H), 5.96-6.26
(tt, 1H), 4.43-4.78 (m, 2H).
D40 HC=C- 2-nitro- 1:1 Mixture of prop-2-yn-1-yl isomer
H,C- phenyl- and propa-1,2-dien-1-yl isomer.
Prop-2-yn-1-yl isomer:
8.43 (d, 1H), 8.41 (d, 1H), 8.16 (d,
1H), 7.65-7.84 (m, 3H), 5.02 (¢, 2H),
2.34 (t, 3H).
Propa-1,2-dien-1-yl isomer:
8.64 (d, 1H), 8.59 (d, 1H), 8.16 (d,
1H), 7.65-7.84 (m, 3H), 6.70 (t, 1H),
5.49 (d, 2H).




pyiid-2-yl- Ethyl ester:
7.77 (d, 1H), 7.30 (m 1H),
wal2@5063180 (m 1H), 4.52-4.57
1H), 1.49 (t, 3H). Methyl
(d, 1H), 7.77 (d, 1H),
1H), 4.65-4.71 (m 1H),
3H) D59 F2HC- H2C- 2-Cl-4-1 -

8.67 (d,
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7.3014m 1H),
4.31-4.39 (m 1H),
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5.67-5.91 (m 1H),
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Rplﬁ n 'm (m _1H)

4 FEHC4Hﬁ ﬁerﬂy
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5_Conrpoudd—R R 1H-NMVR (Ann 1\ H).cpc1

To-o— TV

Diter e i ndifedfed:Cc h@n‘r@épy]sh

B8 (gi,nIH), 8.46 (d, 1H), 8.15 (bs,
1H), 8.01-8.03 (d, 1H), 7.61 (dd, 1H),
7.50 (t, 1H), 7.20 (dt, 1H), 6.12-6.42
(m, 1H), 4.80-4.91 (m, 1H), 4.51-4.63
(m, 1H).

D45 HC=C- 2,5-di-Cl-6- | 8.67 (d, 1H), 8.47 (d, 1H), 7.73 (d,
H,C- F3;C-phenyl- | 1H), 7.68 (d, 1H), 5.00 (d, 2H), 2.29
(t, 1H).
D46 Me 2-CI-5-F5;C- | 8.58 (d, 1H), 8.37 (d, 1H), 7.91 (bs,
phenyl- 1H), 7.70 (bs, 2H), 3.70 (s, 3H).
D47 Me - 2,3,6-tri-Cl- | 8.59 (d, 1H), 8.39 (d, 1H), 8.16 (bs,
phenyl- 1H), 7.53-7.55 (d, 1H), 7.42-7.45 (d,
1H), 3.70 (s, 3H).
D48 Me-C=C- 2,5-di-Cl-6- | 8.58 (d, 1H), 8.35 (d, 1H), 7.58-7.64
H,C- F3C-phenyl- | (m, 2H), 4.87-4.88 (m, 2H), 1.69-1.70
(m, 3H).
D49 Et 2,3-di-Cl- 8.56 (d, 1H), 8.36 (d, 1H), 7.59 (1,
phenyl- 2H), 7.34 (t, 1H), 4.32-4.46 (m, 2H),
1.50 (t, 3H).
D50 FoHC-H,C- | 2,3-di-Cl- 8.56 (d, 1H), 8.44 (d, 1H), 7.53-7.61
phenyl- (m, 2H), 7.33 (t, 1H), 6.07-6.37 (tt,
1H), 4.69-4.80 (m, 1H), 4.53-4.65 (m,
1H).
D51 F3C-H,C- 2,4-di-Cl- 8.61 (d, 1H), 8.50 (d, 1H), 8.18 (bs,
phenyl- 1H), 7.54-7.60 (m, 2H), 7.38-7.41 (m,
1H), 4.87-5.4 (m, 2H).
D52 Et 5-C1-2-F3C- | 8.59 (d, 1H), 8.38 (d, 1H), 8.11 (bs,
phenyl- 1H), 7.77 (d, 1H), 7.73 (s, 1H), 7.59-
7.62 (d, 1H), 4.29-4.47 (m, 2H), 1.46
(t, 3H).
D53 FoHC-H,C- | 5-C1-2-F3C- | 8.61 (d, 1H), 8.47 (d, 1H), 8.14 (bs,
phenyl- 1H), 7.77-7.79 (4, 1H), 7.72 (s, 1H),

7.61-7.63 (d, 1H), 6.02-6.35 (m, 1H),

4.82-4.92 (m, 1H), 4.43-4.55 (m, 1H).
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ARl Mixettirecnf-ctind estenardgaethygl
CedAOF AMARE SOLNI Bl

D Bt kste000 6 4 0 3 C2
(ALY @, Py, 7577 (@5
71H) 7.30 (m, 1H), 5.67-5.91 (m, 1H),
4.65-4.71 (m, 1H), 4.52-4.57 (m, 2H),
4.31-4.39 (m, 1H), 1.49 (t, 3H).
Methyl ester:

8.67 (d, 1H), 8.57 (d, 1H), 7.77 (4,
1H), 7.30 (m, 1H), 5.67-5.91 (m, 1H),
4.65-4.71 (m, 1H), 4.31-4.39 (m, 1H),
4.08 (s, 3H).

D59

F,HC-H,C-

2-Cl-4-I-
phenyl-

8.55 (d, 1H), 8.41 (d, 1H), 7.91 (s,
1H), 7.72 (d, 1H), 7.33 (d, 1H), 6.07-
6.38 (m, 1H), 4.53-4.78 (m, 2H).

D60

F,HC-H,C-

2-Cl-6-F-5-
MeO-
phenyl-

8.57 (4, 1H), 8.44 (d, 1H), 7.27 (4,
1H), 7.04 (t, 1H), 6.06-6.36 (m, 1H),
4.59-4.77 (m, 2H), 3.90 (s, 3H).

De6l

F,HC-H,C-

2-Cl1-6-F;5C-
phenyl-

Atropisomer A

D62

F,HC-H,C-

2-Cl-6-F3C-

Atropisomer B

phenyl-

Key:

s = singlet; bs = broad singlet; d = doublet; t = triplet; q = quartet; dd = double doublet; dt

= double triplet; tt = triple triplet; m = multiplet; Me = methyl; Et = ethyl.
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C7 1000 8 8 3 7 15 C8 1000 0 0 2 7 C9 1000 6 6 7 4
C40 1000 1 0 O O C41 1000 4 8 0 O D 1000 8 7 O 0 20

w®20090608Y 7 7 7 STEME = Stellaria nedia; NAABET/6B2008/003786

Nasturtium of ficinale; AMARE = Amar ant hus

retrofl exus; SOLNI = Sol anumyg grum Conpound Nos. Al
to AA of Table A, Conpound Nos. B2 and B4 of Table B
25 were tested using the sane protocols and showed
little or no damage to the test plants under the test
condi tions. Exanple B2: Herbicidal action 30 Seeds of
Tabl¢@xi ety of test species were sown in standard soi

in pots%mfdter g days cultivation (pgst-energence
CamperndeHoreriedB) donaicomenend o fangr adDvieren (G and K- are
bbb AR ikt ghd RLR B IRyE lVaiuc 3L EA e tdiPbelow.
pl ants were sprayed wth an aqueous spray solution
derigveddyomthe fornul ati on of the technical active
Hing%pdi nt ija acetone / water WO 2009/ 063180
3786 - 118 (50:50) solution containing

gz%%b weerk-20 (pol yox{Et hel yene sorbitan nonol aurat e,
H NRN Spb4-5). The test plants were then grown in
a glassﬂpuse under controlled conditions in a

gl asshouse (at 24/ 16C, day/night; 14 hours |ight; 65%
erpslindy)| ENd vt ared twi Ce | qa-NWR PHGERHSS CIROTS oxdebE

Nest was |eval uated [(10 = tot A 1laBdRatdd: Phtikal Hifts9n =
no damage to plant). Table B2: é@plicatibn

[N oA NU AN

- o 1 N pp N\

ST -¢eImer T €

oG | PORE R | @{%5;?39 4558 03 'S,
10 10 ci5 1000 9 ¢BWig CJ.(%%%O é 2 )p083-p.3 H),
100098145 7 C18 1000 3 93 72-%53 EnciH). dapnd £7 fmg LED.
B 20 1006HE0CHe d 28Ch0F€21 Beld, 1. B-07 . 3E).375-7.79
1000 10 10 4 7 9 (Phendoo 6 |%m32H),4.55-7.59 (m, 1H), 6.01-6.32
(m, 1H), 4.57-4.75 (m, 2H).

!?

= singlet; d = doublet; m = multiplet.

Biological Examples
Compound Nos. A5 and A6 of Table A, Compound Nos. B5 and B6 of Table B
and Compound No. D46 of Table D were not tested. The test results of all other

compounds are reported below.

Example B1: Herbicidal action

Seeds of a variety of test species were sown in sterilized standard soil in seed
trays each having 96 cells. After cultivation for 8 to 9 days cultivation (post-emergence)
under controlled conditions in a climatic chamber (cultivation at 23/17°C, day/night; 13
hours light; 50-60% humidity), the plants were treated with an aqueous spray solution of
1000 mg/1 of the active ingredient dissolved in 10% DMSO (dimethyl sulfoxide, CAS
RN 67-68-5) as a solvent, equivalent to 1000 g/ha. The plants were growﬁ in the climatic
chamber after application at (24/19°C, day/night; 13 hours light; 50-60% humidity) and
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20 C24 1000 9 2 0 4 9 (C25 1000 10 9 0 6 9 C26 1000 O
9000 C27 1000 9 76 3 6 (€28 1000 6 7 2 2 6 25 C29
wae®o/ng3120 0 4 5 C30 1000 10 8 5 6 9 C31 1000P©I/8B7008/003786
8 (C32 1000 8 8179 (C33 10006 100 5 30 C34 1000
97 27 10 (C35 1000 10 10-417-10 C36 1000 9 9 3 7 10
C37 1000 9 8 6 8 9 WO 2009/ 063180 PCT/ GB2008/ 003786
-119 C38 1000 10 9 9 9 10 (C39 1000 10 9 4 4 9 42

A8 R P I BB R
0 0o Hamdgdtopla®8 1000 5 3 0 0 6 10 C49 1000 9 9 6 8 9

C50 1000 6 545 7 C51 1000 7 501 6 G52 1000 8 9 8
7 10 C53 1000 58 58 4 15 C54 1000 8 6 2 3 8 (55

0081 Tado1RaRoBrod5ficldif@e 2 10 0 0 0 C57 1000 10 10 3
Tm—t%%—%v%uﬂ%—m—e%&%% 20 C59 1000 10 10 3 7 10

" Ca@@sp NbO0O0 Ride (ghha) 7 STEM NAAOF AMARE SOLNI
B1 1000 o 0 0 2
B3 1000 0 0 0 2
C1 1000 6 4 0 3
C2 1000 6 4 3 0
C3 1000 2 2 1 3
C4 1000 8 6 7 5
C5 1000 7 8 5 1
ceé 1000 8 8 0 7
C7 1000 8 8 3 7
C8 1000 0 0 2 7
Co 1000 6 6 7 4
C40 1000 1 0 0 0
C41 1000 4 8 0 0
Dl 1000 8 7 0 0
D2 1000 7 7 7 7

STEME = Stellaria media; NAAOF = Nasturtium officinale; AMARE = Amaranthus
retroflexus; SOLNI = Solanum nigrum.

Compound Nos. Al to A4 of Table A, Compound Nos. B2 and B4 of Table B

were tested using the same protocols and showed little or no damage to the test plants

under the test conditions.

Example B2: Herbicidal action

Seeds of a variety of test species were sown in standard soil in pots. After 8 days
cultivation (post-emergence) under controlled conditions in a glasshouse (at 24/16°C,
day/night; 14 hours light; 65% humidity), the plants were sprayed with an aqueous spray

solution derived from the formulation of the technical active ingredient in acetone / water



C61 1000 10 10 10 9 10 €62 1000 6 7 6 4 8 ©CB63 1000 9
9 77 10 25 C64 1000 54 356 €65 100022 20 1
W@EB0906080 1 0 0 0 2 C68 1000 2 0 0 0 1 CB9 1PODGE2008003786
2 7 30 C70 1000 8 7 1 7 10 C71 1000 9 8 1 6 10 Cr72
1000 10 9 1 6 10 C73 1000-21§-2 2 7 WD 2009/ 063180
PCT/ GB2008/ 003786 - 120 C74 1000 6 7 3 4 7 C75 1000
65012 C76 10003 0000 C77 1000 10 10 9 9 10 5
€ &gg) QD chtatifle 8.59°T RedD9O g%l%xgreﬁle en@%bﬁ%oﬁ@la&ﬁte
06 10 €81 1000°10°10 7 8 1 1000 10 10 8 9 10
CADRTB200666H 51 Ghe test Flants wapgthen@own in 8 glpsshogse walsr ¢ogrelled

copgibnoi GesTave (8 AUECy Gty 7 folSdingss Bgpidly) dra
waterdd 9\N1c@83,11}1 QObr 93 Yas, Bhelst aBZevhRRRI16 =3othl ﬂazﬁé)geﬁﬁ%lant 0

1000 6 0 0 36 C94 1000 9 6 2 6 9 (€95 1000 9 7 3 6
= napdanggs tqw@tﬁ 0014

Table B2: Application post-emergence
Comp No. Rate (g/ha) SOLNI AMARE SETFA ECHCG IPOHE

C11 1000 6 1 4 3 2
C13 1000 9 10 3 10 10
C15 1000 9 9 2 7 8
C16 1000 10 7 0 3 7
C17 1000 9 8 4 5 7
C18 1000 3 9 0 1 6
C19 1000 6 9 0 4 8
C20 1000 10 10 0 8 10
C21 1000 10 7 4 6 9
C22 1000 10 10 4 7 9
C23 1000 6 5 3 4 4
C24 1000 9 2 0 4 9
C25 1000 10 9 0 6 9
C26 1000 0 9 0 0 0"
C27 1000 7 6 3 6
C28 1000 6 7 2 2 6
C29 1000 5 2 0 4 5
C30 1000 10 8 5 6 9
C31 1000 9 8 7 8 8
C32 1000 8 1 7 9
C33 1000 6 1 0 0 5
C34 1000 9 7 2 7 10
C35 1000 10 10 7 7 10
C36 1000 9 9 3 7 10
C37 1000 9 8 6 8 9



CO7 1000 6 0 0 1 4 25 C98 1000 3 0 0 0 O (99 1000 8 3
123 Cl00 1000 9 4 2 2 6 C101 1000 10 4 2 5 8 Cl102
WA e@9073180 0 0 6 30 C103 1000 9 8 6 7 6 Cl04 1BODGBR0SO03786
369 CI105 1000 9 10 9 9 8 C106 1000 7 6 0 1 3 WO
2009/ 063180 PCT/ GB2008/ 0037869 -- 121 C107 1000 7 5 3 5
6 Cl108 1000 7 4 2 3 3 C109 1000 8 5 2 5 9 C110 1000
894585CH 10009 8669 Cl112 1000 10 10 6 6 9
113 1 10 8 6 9 Cla4 1000 40 4 2 0g6 Cl115;3000
C3§ ?&2)10 C116 1000 1% 10 3 2§6 cnlgglooo 10(%0 7
C38 9 c1a@)1ooo 816 4 5 49 C119 1@00 6 3 853 @20
000 9 8 10 15 C121 1000 5 122 1000 9 5
C4§ 18%23 1000°10 4 1 2 4 cnz% 1ooo 2510 0 0
C4§125 196609 9 8 § 8 20 C426 100039 9 4 757 C12751000
108248 Cl128 1000 9 7 0 0 8 C129 1000 10 10 9 9 9
C4¢130 1000010 10 108 10 280C131 1600 10 992 4 9

C45 1000 7 0 1 4 9
C46 1000 6 4 0 4 5

C47 1000 10 10 7 4 7

C48 1000 5 3 0 0 6

C49 1000 9 9 6 8 9

C50 1000 6 5 4 5 7

C51 1000 T 5 0 1 6

C52 1000 8 9 8 7 10
C53 1000 5 8 5 8 4

C54 1000 8 6 2 3

C55 1000 7 7 2 2 8

C56 1000 2 10 0 0 0

C57 1000 10 10 3 4 10
Cs8 1000 9 10 4 6 9

C59 1000 10 10 3 7 10
C60 1000 10 10 1 7 10
C61 1000 10 10 10 9 10
C62 1000 6 7 6 4 8

C63 1000 9 9 7 7 10
C64 1000 5 4 3 5 6

C65 1000 2 2 2 0 1

C67 1000 1 0 0 0 2

C68 1000 2 0 0 0 1

C69 1000 6 4 0 2 7

C70 1000 8 7 1 7 10
C71 1000 9 8 1 6 10
C72 1000 10 9 1 6 10
C73 1000 7 7 2 2 7



C132 1000 10 10 7 6 10 Cl133 1000 10 10 7 8 8 Cl134
1000 8 8 4 5 3 CI135 1000 10 8 10 7 8 30 C136 1000 8 3
WQ2@9/8631€137 1000 9 7 8 3 8 CI138 1000 7 0 0 1PQI/GBLBS/003786
1000 0 0 3 0 1 WD 2009/ 063180 PCT/ GB2008/ 003786 - 122
C140 1000 2 0 0 0 2 Cl41 1699-8 7 0 2 7 Cl42 1000 6
4013 Cl43 1000 10 1 0 4 8 5 Cl44 1000 4 0 0 O 7
C145 1000 8 0 2 58 C146 1000 7 8 2 4 9 Cl47 1000 9
1, 3 148 10Q0 9 7 2,3 8 10 §149 1009 8 10 040 O
(7%% 1003O &10 0 1%1 1600 10 sgé 4 10 QDB 1000’ 10 10
CB 49 10601000 16 10 5 759 15, D@ 1000 519 0 0 32 D8
1000 2 % 1000 10 9 2 4.10 D 1Q 1000 10 9 2
S/ OQooo 10310 8 8 § 20 D1291000 9 8 2 0 5 Y13
74000 9 1808 5 9 5@4 10001§ 9 5 799 D15 000 9 914 2 9
16 1006°50 10 212 9 25 Di7 1000 10 10 9 9 10 DI8
C78000 10080 5 4 1@ DI9 1600 2 08 0 0 4 3

C79 1000 9 9 6 7 9
C80 1000 10 10 0 6 10
C81 1000 10 10 7 8 10
C82 1000 10 10 8 9 10
C83 1000 10 9 1 7 10
C84 1000 10 9 7 7 8
C85 1000 10 7 6 7 9
C86 1000 6 5 2 5 4
C87 1000 10 7 0 5 9
C88 1000 9 9 4 6 9
C89 1000 10 7 1 6 9
C90 1000 10 8 1 2 9
Co1 1000 9 9 3 6 10
C92 1000 9 6 3 4 9
C93 1000 6 0 0 3 6
C94 1000 9 6 2 6

C95 1000 9 7 3 6 10
C96 1000 7 0 0 1 4
C97 1000 6 0 0 1 4
C98 1000 3 0 0 0 0
C99 1000 8 3 1 2 3
C100 1000 9 4 2 2 6
Cl101 1000 10 4 2 5 8
C102 1000 7 1 0 0 6
C103 1000 9 8 6 7 6
C104 1000 10 10 3 6 9
C105 1000 9 10 9 9 8
Cl106 1000 7 6 0 1 3
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D20 1000 5 3 1 1 6 D21 1000 9 8 6 6 9 30 D22 1000 10
10 6 7 10 D23 1000 8 8 2 2 9 D24 1000 10 6 1 3 10

WE®2®9/206080 10 10 4 3 9 WD 2009/ 063180 PCT/ GB200BCDGBI®8/003786

-123 D26 1000 8 8 4 7 8 D27 1000 8 9 8 7 7 D28 1000
9 10 8 8 8 D29 1000 7 5 3.27-5 D30 1000 10 10 3 6 10
D31 1000 10 10 9 9 10 D32 1000 6 5 1 0 5 D33 1000 10
98810 D34 1000 1 0 1 0 2 10 D35 1000 9 8 4 1 10

6 10 0 10 2.6 10 7 1000 9 10 5 3.10 D38.1000

cn@?Q 0 28@; D39 1600 9 1g§9 9 10 ?5 D41 1000 10 922 1 9

Cc1D42 109008 7 7 479 D43 4000 8 724 3 8 D44 1000310 10
6 9 10 D45 1000 9 8 6 6 8 20 D47 1000 10 8 1 4 D48

C19800 81809 0 7 B49 100058 4 1 126 DSO 2000 10 % 2 1

D51 087 %27 25yD52 1009 7 5 4 4 5 D53g1000

Cni8 8 61é&@ D54 1000 7 2°3 3 4 D55 1000°10 10 4°5 10

CiDd6 100008 10 6 ® 10 8 6 6 9
Cl112 1000 10 10 6 6 9
C113 1000 10 8 6 7 9
Cl14 1000 10 4 2 0 6
C115 1000 9 5 1 6
Cl16 1000 10 10 3 2 6
C117 1000 10 10 7 8 9
C118 1000 8 6 4 5 4
C119 1000 6 3 3 5 3
C120 1000 9 9 9 8 10
Cl121 1000 5 0 2 0 1
C122 1000 9 5 3 2 6
C123 1000 10 4 1 2 4
C124 1000 2 10 0 0 2
C125 1000 9 9 8 8 8
C126 1000 9 9 4 7 7
C127 1000 10 8 2 4 8
C128 1000 9 7 0 0 8
C129 1000 10 10 9 9 9
C130 1000 10 10 7 8 10
C131 1000 10 9 2 4 9
C132 1000 10 10 7 6 10
C133 1000 10 10 7 8 8
C134 1000 8 8 4 5 3
C135 1000 10 8 10 7 8
C136 1000 8 3 2 0 7
C137 1000 9 7 8 3 8
C138 1000 7 0 0 1 2
C139 1000 0 0 3 0 1
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30 D57 1000 10 10 10 9 7 D59 1000 8 4 1 3 4 D60 1000
71248 E 1000 94137 W 2009/063180

WEQMPBI08/ 003786 -124 E2 1000 9 8 8 6 8 SCREW/GB2008/003786

Sol anum ni grum AMARE = Anmarant hus retrofl exus; SETFA
= Setaria faberi; ECHCG = Ett nochloa crus-galli;
| POHE = | ponea hederaceae. 5 Conmpound Nos. Cl10, Ci4
and C66 of Table C and Conpound Nos. D40 and D58 of
CTabl e Diggre tested usingpgthe sang protocgls and 2
Cﬁhomed little or no damage to the test plants under
ik t estO%bnditiofs. 10 Exanpl e B3: Herbizidal action
cpeeds ofgg variety of test speci es vere sown in
sterilized conpost in small pots.” After tul tivatd on
CiéF sevddDays (pdst-enmergence) ig controfl ed

diti in the glasshouse (at 24/16C, day/night;
Ci%{]hourg(ﬂﬁ ght ; 6%% huni OQty) theéd pl ants Gere sprayed

cwMih 1 pgpoof the gctive iggredi enj, forn‘u%at ed i

2.5ml acetone / water (50:50) solution, I5 whichfs
CtHui val B0 t 0 100D g/ ha. 8nce the foliaget was dry the
cppts we kept in,the glasshouse, (at 24/16C,

day/ ni gm?);O 14 houts |i ghtl‘, 65% huhi di ty) 2 and wer%

Ciked eredlOOOW ce dagly. After 13 days the tgest wasg
C al uate% (10 = total damage to plant, 0 = no danmge
pl an]t%.o 20 Tab}e B3: Afpl i cat ilon post -lener gende
Dfonmp NogoBate (g/pa) AVARG AL(]WODI GSA CI—IIEAL C12 1000
- 6 - 9 AMARE = Anmarant hus retrofl exus; "ALOW =
D4 opecu098 nyosurldi des; BI GSA = 2Digitariga 10

angui Ls; CH = Chengpodi um al bum WD 2009/ 063180
D08 b05y 60 156 180al Ve 61 coffpound of

D ormul @0p0) RS RoN R4 (hp R2 N3z N' R3 @ whereign R1
D7and R2 are independently hydrogen, Cl-C4alkyl,

C1- c4nhdP84I kyl , Hal o, cy&no, 0 0 3
D8 1000 2 9 0 0 0
D9 . 1000 10 9 2 4 10
D10 1000 10 9 2 4 9
D11 1000 10 10 8 8 9
D12 1000 9 6 2 0 5
D13 1000 9 5 5 9
D14 1000 9 5 7 9
D15 1000 9 9 4 5 9
D16 1000 10 10 2 5 9
D17 1000 10 10 9 9 10
D18 1000 10 10 5 4 10
D19 1000 2 0 0 0
D20 1000 5 3 1 1
D21 1000 9 8 6 6 9
D22 1000 10 10 6 7 10
D23 1000 8 2 2 9
D24 1000 10 6 1 3 10
D25 1000 10 10 4 3 9
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5 hydroxy, G -C4al koxy, Cl-C4al kylthio, aryl or aryl

substituted by one to five R6, which nmay be the sane
W@roodio6¥1er ent, or heteroaryl or heteroaryl subBRECT/GBR@®E/003786

by one to five R6, which may be the sane or

different; R3 is hydrogen, €12%}oal kyl,

Cl- C4hal oal kyl , C2-d oal kenyl, C2-C4hal oal kenyl

C2- d oal kynyl , C2-C4hal oal kynyl, C3-C ocycl oal kyl ,

D28- A ocygdwal kyl - &1 - C6al kyl -, Cl-,410 7 g
g oal kox%- a - Coal kyl -, G -Clocyanoal kyl -,
Dei{- croal®@fkycar bofyl - O - Bal kyl -, 8N-CL 7 7
pégal kyl i nocar bgnyl - d - C6al kyl -
NI\I-di-(B-CSaI kyl ) -am noc bonyl-%l-OBaI k%/l-, 8

Dapyl - G 1@nl kyl - r aryl-g - C6al kyl . - whejein the;aryl
Dggi ety g@ substituted by one to three R7, which may
the S99 or di#9 erent,l®r het et ocycl yl6 Cl1- Coal Kyl -
D8t hetgggecycl yl -{g - Coal kyj - whergin the heter ocylg)lnyl
noiety is substituted by one to three 15 R7, whi
D?t%y be 1H® sane of different; R4ls aryl @r aryl 5
bstit d by ong,to five RS, j ch may be the same
Dgf? difffeﬁroz)nt, or et eroaryl or%teroaryﬁ subst i%0ut ed
Dby one 1@mof our R8, whichgray be tjhe sane @pr
Dﬂ%ffereft; R5 is hydroxy or a group which can be
t abol 1% to a hydr oxy &roup; 20 each R6, R7 and R8
D36 | ndeggpdent |y | o, cy@no, ni téo, d - Cl0al kyl
Cl- C4hal oal kyl ,  C2- Cl oal'’kenyl, ¢2-cCloal Kynyl, 10
DHdr oxyl000l - O oal%oxy, CLoC4hal oal koxy, 3 10
- O oal kaxy- Cl- (Aal kyl -, C3-Crcycl oal kyl ,
D%- C7c$/1c(*6§al koxy,8 C3- C7cyel oal kyl- Gi - Caallkyl -, C3-
DI7cycl aaokyl - C1- @al koxy-g Cl- C6al kyl car ?onyl g
ornyl, C -C4al koxycarbonyl -, Cl- C4al kyl'car bonyl 8xy-,
D4y - d 0di%1 t hi o- ,10C1- C4h&i oal kyl Bhio-, 1 9
- oglgky! sul finyl-, ClL.25 C4haloal kyl syl fi nyl -
D%l-(:l oealloéglsmfo%w . c1’cahal oal7kylsulfgnyl _" athino,
D431- C dabayl ani ng@-, di - C}- Cloal kyl ani no- 3 ]
D Q -d ozil §gl carbonyl am no-, aryl or aryl substituted
y one P80t hree 23, whi &4 nay bé the safre or 10
D4di fferqobg hetergaryl org heteroaryl subgtitut ed_ by
one to three R13, which may be the sane or diffe?ent,
DA4r yI - c100® 2009/ 083180 PET/ GB2008/ 0037864 - 126 g
al kyl r aryl ,C 1 -C4al kyl - wherein the aryl noiety
D4i§g sub (l)(?ut ed by one togthree RE3, whi€h may be the
D48ame on00h ff ereng, hetergaryl - Cl; C4al kyl or
DSBeteroiégl - Cl- C4al kyl - wherein the heteroaryl m)?ety
s subd??® uted by0one toSthree RA3, which may begthe
D5gane ifferegt, aryloxy- or aryloxy-_substituted
gy one??%@three gﬂS, V\:hi2h may be the safre 5 or 7
D53i ffer 8000 heterparyl oxys or hetgroaryl OKY-
D5§Ub8tiw(iﬂed by one to three R13, which may be t%e
ame o fferent0 arylthio- or @rylthi - subst?tuted
Dspy oneyfgy three R13, whigh ma e the same or
di fferent, or heteroarylthio- or heteroaq’rylthi o-4
D5%ubstit@ed by ore to three R13; which qray be tfge
Ds§anme of %ifferent; and each R13 is independently hal o,
tyano, \$% ro, a2 osal kyll0 C1- CHal oal kyl7 or 10

D5CL- Cealggoxy; 10;ppr a salt or N-oxide thereof. A
conpound according to clalé)i m 1 wh@r(ei n i s hydr'ogen,

D5%1- c4al0091, C1- 8 4 1 3 4

D60 1000 7 1 ) 4 8
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C4hal oal kyl , hal o, cyano, hydroxy or Cl-C4al koxy. 3. A

conpound according to claiml or claim2 wherein R2 is
woyapoepas) Cl- C4al kyl, Cl- Cdhal oal kyl, hal o, PYEGB2008/003786

hydroxy or Cl-C4al koxy. 4. A compound according to any

one of clains | to 3 wherein2®3 is hydrogen,

Cl- HAal kyl, Cl-4hal oal kyl, C2-C4al kenyl ,

C2- C4hal oal kenyl , C2-C4al kynyl or C2-C4hal oal kynyl .

5. A cq undacordlng o any oge of clgins 1 tg 4
EZwherel n6ﬁz4 IS ar)%l or ar%l subs{gltut ed gy one tg five
SR\ ABbzhummeiginen; IAMARE e AnraraithfiercanflexiukSSBTFA = Setaria faberi;

ou rding t ne of clainms 1 to 5 wherein
& Rohinceigor cxatlenfh, BOME Sndmet bRiasege.
tri- R11 silyloxy- or R12-sul fonyl oxy-, wherein R9 is
Cl- d oal kyl, C2-Cil0al kenyl, C2-d oal kynyl or
ar yICC®1PC®41éII‘IR¥l C1@rClrapid- @6 QﬁﬁﬁH@C-anmqund ANosalp¢ and
subst ] t.ut ed one f
X Jg% aé%e A ?re %eg{eid SSg aﬁé’ $aMC DIOL co S acr:ld asno‘%d fn't’tj‘l% or%o damage to

thﬁbst@@htkﬁhder@iet@@tfb@h@l&bhw or Cl- CGaI koxy; 20 R1O is
Cl- d oal kyl, C3-C ocycl oal kyl ,

- C3-d ocycl oal kyl -d - Cloal kyl -, C1-d ohal oal kyl, C2-
d oal kenyl, C2-Cl0al kynyl, C1-C4al koxy- Cl-Cl0al kyl -
Cl C4a| kyI t hi o Cl C4al kyl -, Cl1- d oal koxy,

Ex@ 3 Be Cloal kynyl oxy, Cl - Cl0al kyl t hi o-,

" St L %Yﬂ@i?b@??%t Sy Ts v & i e eo LA g pots.

Afeg MEVAREP f&@@ﬂ&%a?@@o@%ﬁﬁﬁééﬂ@é’ﬁﬁ@onﬂdl?eﬁ dohalt@ﬁm tthé

di fferent, heteroary eteroarg substi tuted

glasghauise & 2/ 160C, %ﬁ(wtnh%/hom light 63 Yrivmgdity) the élra@ﬁtwere Sprayed
l; I

witH thg;af thé Q(!Stﬁ/% Slrtl%rg&el?tr %rmggart]gezfltﬂloé(%ljﬁlr eéeg&%rf?‘r 'v\pcl v\%{r{g?]@ %%/oluuon,

whieh isheguivatent mlO.ﬂ)Ofgﬂmt é)nt:e thecblagrawyd driilthe GéBIvikert kepatrin the

IS Gin G IO o i T4 ills SR i iy vt
twRBNBII9r AfLA fﬁdagg the t@:{t)(ﬂlafg)&\ﬁalugfedﬁ%LQ&XI dﬁl&b@%ﬁ{l) H‘ah? ¢ L¥o

one to three whi ch may be 't he sane or rent,
damegetowopleyt).oxy- or heteroaryl oxy- substituted by one to

three R14, which may be the sanme or different,

arylthio- or arylthio- substituted by one to three

TaRﬂe%&Mﬂﬂi&aﬁﬁVp&f—eﬁﬁ%ﬁ@ém or different, or
het eroarylthi o- or et eroaryl t hi o- substltut ed by one

Cangp Nar ee (el c MNARE e ATHIMYanPIGS Adi f CEFAE ;

c@ach R ? |ndependently6d ClOal kyl or ghenyl or
phenyl subs ituted by one to five substituents
AMM@@ mﬁmhthusmltmﬂbyam AT @MNa+ @ lopeyarue mydiiitofdes; DIGSA =
Coal k Cl. Io IkyI _o 1 C6al koxy; R12 is

Dl@iar@ %&S%Wh brenyl or phenyl

substituted by one to five substi t uent s i ndependent |y

sel ected from hal o, cyano, nitro, Cl-C6alkyl,

Cl- C6hal oal kyl 15 or Cl1-C6al koxy; and each R14 is

i ndependently hal o, cyano, nitro, d-d oal kyl,

Cl- C4hal oal kyl, d -d oal koxy, Cl-C4al koxycar bonyl -

a - CG4hal oal koxy, Ci1-d oalkylthlo-

Cl- C4hal oal kyl t hio-, C1-
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A oal kyl sul fi nyl -, d -C4hal oal kyl sul finyl -,

Cl- d oal kyl sul fonyl -, Ci1-C4hal oal kyl sul fonyl -, aryl
wW@er009/0§d186substi t uted by one to five substit uenP&I/GB2008/003786

i ndependently selected fromhal o, 20 cyano, nitro,

Cl- Ceal kyl, d -C6hal oal kyl -qg5C1- C6al koxy, or

heteroaryl or heteroaryl substituted by one to four

substituents independently selected from hal o, cyano,
cruig. Cl- Co6al kyl, O -C6haloal kyl or Cl-C6al koxy. 7.
%@ound of formula (J) R N COORL6 R2 N XNH W O

wherein R, R2, and R4 are as defined in claim1; and

R16 js O -C6al kyl; .or_a salt or N oxide thereof. WO
L. 2009‘#6%@%‘61%%@%%&/ 003786 -128 8. Another group

are conpounds of formul &s5(K) R Nj COOR16 R3 (K) Rz

NNO4 Owhergin RlL, and R'1 are as defined in

claiml1; R3is Fe2- d oal kenyl 0

C2- Cloal kynyl, C3-/[d odycl daly!

C3- C10cycl oal kyd2

NOR- , Cl-d oal koxy- Cl-
C6al kyl -, Cl1- ClOcyanoal I%%IES-Q
Cl- Cl0al koxycar bonyl - C1-C6al kyl -, N Cl1-C3al kyl -
W%E%ig_ocar bonyl - C1- Céal kyl -,
i - (Cl-C3al kyl') -am nocar bonyl - d - C6al kkyl -,
R'amdR’Gte in@6pdridyhtly Inydregepl, CCIC.@BH, I071Chealkelks], haloheyamoy |

ety i ubstjtuted by one to fhree R7Z. whi .
by eSSBS e BYLRD, S580* fl S By R i BLFR) whicn
m&f bdai 85186 BE ifferdal, or GBRIdAYI-or MeRE@irfl dubgtithRidyaeyad five R®,

noi ety is substituted by one to three R7, which nmay be
whiplemeybe ey samerqrifferent; and R16 is Cl-Ceal kyl; or a

3 hd her '
R Ea kel G R CLE R aloy PR Rl CPRTharulieR,
CtOgalklynyu€,-Chleexdifynyl, 2 r Gjocyddiedlkyl, €f-CaryeloalkalrOihisalisfl-, Ci-

CionPRECTrgRe- G osmbrtky s et elepuseo Bl Gy o V-Crr

CsakRL 5 al%oﬁﬂ[@li-ga@?‘%l),Y\é@fcgqf@ﬁjﬂéﬂkﬁ)%(ﬁoc%bcﬁly%-(?]-Cﬁalkyl-,

compound of formnul a defined in any one o
argrGi-Osalltylt or 8yl-61-Gealkyl vihetein theramyliraeictyris selutitniedhby one to

11. 7A herbicid conposi.t.ion which co [
iR BPEMY B et instnp el SRRl or
heteRbd0elA-(, 10 aBS/ - At dréif ehd RetadyMiiemBiletyEis 3ib8titted By @ne to three
pt i onal Igeone or nore further herbicides, and
Ry

0OPLL .
R 'gpthicha Besame ondifisrads ener s.
R*is aryl or aryl substituted by one to five R®, which may be the same or different, or

heteroaryl or heteroaryl substituted by one to four RS, which may be the same or
different;

R’is hydroxy or a group which can be metabolized to a hydroxy group;

each R®, R and R® is independently halo, cyano, nitro, C,-Cjealkyl, C1-Cshaloalkyl, C,-
Cioalkenyl, C,-Cypalkynyl, hydroxy, Ci-Cialkoxy, Ci-Cshaloalkoxy, Ci-Ciealkoxy-C;-
Cialkyl-, C5-Cqeycloalkyl, C3-Cieycloalkoxy, Ci-Creycloalkyl-Ci-Caalkyl-, Cs-
Cscycloalkyl-C;-Caalkoxy-, Ci-Cealkylcarbonyl-, formyl, C;-Cjalkoxycarbonyl-, C;-
Caalkylcarbonyloxy-, Ci-Cyoalkylthio-, Ci-Cshaloalkylthio-, Ci-Ciealkylsulfinyl-, C;-
Cghaloalkylsulfinyl-, C,-Cpalkylsulfonyl-, C,-Cshaloalkylsulfonyl-, amino, C;-
Cioalkylamino-, di-C;-Cyoalkylamino-, Ci-Cypalkylcarbonylamino-, aryl or aryl
substituted by one to three R", which may be the same or different, heteroaryl or
heteroaryl substituted by one to three R, which may be the same or different, aryl-C;-
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Cjalkyl- or aryl-C;-Cjalkyl- wherein the aryl moiety is substituted by one to three R,
which may be the same or different, heteroaryl-C;-Cjalkyl- or heteroaryl-C;-Cjalkyl-
wherein the heteroaryl moiety is substituted by one to three R, which may be the same
or different, aryloxy- or aryloxy- substituted by one to three R", which may be the same
or different, heteroaryloxy- or heteroaryloxy- substituted by one to three R'3, which may
be the same or different, arylthio- or arylthio- substituted by one to three R", which may
be the same or different, or heteroarylthio- or heteroarylthio- substituted by one to three
R"?, which may be the same or different; and

each R" is independently halo, cyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl or C;-Csalkoxy;

or a salt or N-oxide thereof.

2. A compound according to claim 1 wherein Rlis hydrogen, C;-Cjalkyl, C;-
Cjhaloalkyl, halo, cyano, hydroxy or C;-Cjalkoxy.

3. A compound according to claim 1 or claim 2 wherein R? is hydrogen, C;-Caalkyl,

C1-Cshaloalkyl, halo, cyano, hydroxy or C;-Csalkoxy.

4. A compound according to any one of claims 1 to 3 wherein R® is hydrogen,
C1-Cialkyl, C;-Cshaloalkyl, C,-Cialkenyl, C»-Cshaloalkenyl, C,-Cyalkynyl or
Cy-Cshaloalkynyl.

5. A compound according to any one of claims 1 to 4 wherein R* is aryl or aryl

substituted by one to five R®, which may be the same or different.

6. A compound according to any one of claims 1 to 5 wherein R is hydroxy, R’-
oxy-, R'%-carbonyloxy-, tri-R!!-sityloxy- or R'2-sulfonyloxy-, wherein

R’ is Ci-Croalkyl, C,-Cypalkenyl, C;-Cioalkynyl or aryl-C,-Casalkyl- or aryl-C;-Cjalkyl-
wherein the aryl moiety is substituted by one to five substituents independently selected
from halo, cyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl or C;-Cesalkoxy;

R is C;-Cypalkyl, C3-Crocycloalkyl, Cs-Ciocycloalkyl-Ci-Cioalkyl-, Ci-Ciohaloalkyl, Co-
Cioalkenyl, C;-Cjoalkynyl, C;-Cjalkoxy-C;-Cypalkyl-, Ci-Caalkylthio-C;-Cjalkyl-, Ci-
Cjoalkoxy, C-Cipalkenyloxy, C,-Cioalkynyloxy, Ci-Ciealkylthio-, N-C;-Cyalkyl-amino-,
N,N-di-(C;-Csalkyl)-amino-, aryl or aryl substituted by one to three R™, which may be
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the same or different, heteroaryl or heteroaryl substituted by one to three R, which may
be the same or different, aryl-C,-Cjalkyl- or aryl-C;-Csalkyl- wherein the aryl moiety is
substituted by one to three R', which may be the same or different, heteroaryl-C;-
Caalkyl- or heteroaryl-Cy-Cjalkyl- wherein the heteroaryl moiety is substituted by one to
three R'*, which may be the same or different, aryloxy- or aryloxy- substituted by one to
three R"*, which may be the same or different, heteroaryloxy- or heteroaryloxy-
substituted by one to three R'*, which may be the same or different, arylthio- or arylthio-
substituted by one to three R!*, which may be the same or different, or heteroarylthio- or
heteroarylthio- substituted by one to three R", which may be the same or different;

each R!! is independently C;-Coalkyl or phenyl or phenyl substituted by one to five
substituents independently selected from halo, cyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl
or C;-Cealkoxy; |

R'? is C;-Cyoalkyl, Ci-Cighaloalkyl, or phenyl or phenyl substituted by one to five
substituents independently selected from halo, cyano, nitro, C;-Cgalkyl, C;-Cghaloalkyl
or C1-Cealkoxy; and

each R is independently halo, cyano, nitro, C;-Cipalkyl, C;-Cshaloalkyl, C,-Cpalkoxy,
C,-Caalkoxycarbonyl-, C1-Cshaloalkoxy, C;-Cipalkylthio-, C;-Cshaloalkylthio-, Ci-
Cioalkylsulfinyl-, C1-Cyhaloalkylsulfinyl-, C;-Cjealkylsulfonyl-, C;-Cshaloalkylsulfonyl-,
aryl or aryl substituted by one to five substituents independently selected from halo,
cyano, nitro, C;-Csalkyl, C;-Cghaloalkyl or C;-Cgalkoxy, or heteroaryl or heteroaryl
substituted by one to four substituents independently selected from halo, cyano, nitro, C;-
Csalkyl, Ci-Cghaloalkyl or C;-Cesalkoxy.

7. A compound of formula (J)

I ICOOR
NH )

0=8
I ~R

0
wherein R}, R?, and R* are as defined in claim 1; and R'® is C;-Cgalkyl; or a salt or N-

oxide thereof.
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8. Another group are compounds of formula (K)

R! N. _COOR'™
— R®
R>” N7 N7
é 4

R

T~
0

wherein R}, R?, and R* are as defined in claim 1; R is C;-Croalkyl, C;-Coalkenyl,
C2-Cypalkynyl, Cs-Ciocycloalkyl, Cs-Ciocycloalkyl-Ci-Cealkyl-, Ci-Cioalkoxy-C;-
Cealkyl-, C;-Cipcyanoalkyl-, C1-Cypalkoxycarbonyl-Cy-Cealkyl-, N-C;-Csalkyl-
aminocarbonyl-Cy-Cgalkyl-, N, N-di-(C-Csalkyl)-aminocarbonyl-C;-Csalkyl-, aryl-C;-
Csalkyl- or aryl-C;-Cgalkyl- whereini the aryl moiety is substituted by one to three R,
which may be the same or different, ior heterocyclyl-C;-Csalkyl- or heterocyclyl-C,-
Csalkyl- wherein the heterocycly! mt;ﬁety is substituted by one to three R”, which may be

the same or different; and R is Cl—éﬁalkyl; or a salt or N-oxide thereof.

9. A method of controlling plaﬁts which comprises applying to the plants or to the
locus thereof a herbicidally effective amount of a compound of formula (I) as defined in

any one of claims 1 to 6.

10. A herbicidal composition which comprises a herbicidally effective amount of a
compound of formula (I) as defined in any one of claims 1 to 6 in addition to formulation

adjuvants.

11. A herbicidal composition which comprises a herbicidally effective amount of a
compound of formula (I) as defined in any one of claims 1 to 6, optionally one or more

further herbicides, and optionally one or more safeners.



