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HERBI Cl DAL COMPOUNDS The present invention relates to
novel herbicidal | ~2-thia-I,5,8-triazanaphthal ene-
WQ2906328% des, to processes for their preparatPONGBR@S/003829
internmedi ates used in the preparation of such
conmpounds, to conpositions conprising those conpounds,
and to their use in controlling plants or in
i nhibiting plant gr @MHT SQUREE now surprisingly been
found that certain | -2-thia-I,5,8-triazanaphthal ene-
2, 2-di oxi des di spl ay excel |l ent herbicidal and
9 @toRsskthRinkibA JelReO BEA 118 S ourth SorY @ReMWavenyRdre@mp.
theréefore provides a conmpound of fornula (1) wherein
Rl and R2 are independently hydrogen, Cl-QalkVl,

DRI SRR I a5 R

Typlc‘Bﬁexanﬁlébrbréfmdnhn didch&rgs Mﬁpmdﬁlfof&bﬁn ttubedambet Thokttyt
or heteroaryl substituted one to five ﬁgf whi ch may
use MGECUrhBapRFeviigh HﬁOfirl@SérlatraWPist radiafigrr ByuH tey exdiRy | |

ron S SRPLT o SR8 g st el o

lumeli‘Sof(BgthyeIhﬁ‘aﬂ lpgt weltt @éallekmlcrcy c@isum@d alhdnduygm]amﬁht lamps.

How: Ce%;]% 106 aqg?,t?rl_ éﬁdﬁ@é\%ﬂéo r@m%?%é?%ﬁdes %t%n @é capsule.

Since’ tﬂése%% Ml@flﬁl@hﬁi%‘cﬂfo@ ey disdhakRatnsy degraas ¥hd Qtitaately
6al Kyl -~ or aryl-G-C 6al kyl- wherein the aryl noiety

fail. is substituted by one to three R7, which nay be the
sane or different, or heterocycl yI -G -C 6al kyl - or
het erocycl yl -G -C al kyl - wherein the heterocyclyl

nUN@'huvé Sevelopsd blfebltfratkléa;y bQIbEIaﬂhps tak Kle@wiRin, oumliblatelnt may b
e the sane or differe is aryl or ary)

: i s

applieaiiostasuPed/ Crfgﬂ@ﬁé)oe@)l% fqr@ lewap (QiHi 41898 e t he same
t ted

P/l /oB5 Ao O pyBbLHND oR PEEBIRM0BYSIL N oY

matcllﬁﬁg iccuiy fbr ramyacmwaae@bwemd\mhmph Thbese dlerelats tadamps eperating

r ox roup, each R6, R7 an i.ndepend ntI .
electqqépl@ssl% )}agrgée omqrgwax@lenéﬁ_% pau ?aézﬁg ﬁ aég ﬂ&ff
bulbs? %a@l’é%ko Jayd 'irR?&vag&s&;i(ﬁl éfl@?ﬁ‘:(fe & c@ﬂﬁin‘i’gﬂ}hlé Qﬁfﬁérowave

OXy- Cl- C4al kyl -, C3-C7cycl oal ky
energ@dnio7cyudb hasrdeamy magds f@?l@;/c@@hﬂuﬁ@lhgh@rm&wrpm ation as in

thelrﬁg R’C‘ﬁ}%?\tﬂ %&? égifelgmal %%( © %ﬂ% ]ézrlg?cl?lﬂ%{car B’kigwé‘%y :

becadge 1o chidigs of the @abéi @idk kyd fridtom, of the wave length of the
Cr Cral Kyl sul fi nyl - hal oal kf/l sul finyl -
1

m1crc@yame@g1 iy Sy ﬂq)mgﬂa.prolg{ﬁmrfgr steept lightng fpgmngﬁp%but renders

a
s G T A 6t SN BTE BRI AP 20Th LR
uses 8 divdkechic ﬂa\fef-grle@twhlﬂem&rsmangﬂy edudestter Waveyllength atthe -
substituted by gne go thre

. Whi ch may be tEle
oper g 1o SASHE: They RILgs SUEARIIGgH Wegh dombste applinces
h erein the aryl noiety is
Suc}l?%%%fﬁtoﬂj%lg %‘lﬂg%ﬂgﬁto three R13 , which may be the
sarre or different het eroaryl - C 1- C4al kyl - or

roar Iwher n the het A ' .
i DS DB B PR S g
asmglr‘ecgfnfpf)ﬁérgnt aryl oxy- or aryl oxy- substltut ed by one
hree R13, which may be the sane or different,

heteroaryl oXy- or heteroaryl oxy- substituted by one to

e JRE st op M ey BStidS 1 PP g bt Hmp havine

suchRl3ale¥ded Halbad Wwevet déiarTE or different, or
het eroaryl thi o- or heteroarylthio- subst ituted by one
to three R13 , which may be the sanme or different; and

each R13 is indepe&ﬁgﬂ ano, nitro,

Q @al kyl , d-C&hal oa F H@&g%xy or a salt or
i V-oxi de thereof. The conpounds of fornmula (1) may
exist in differ ent georretrl c or optr cal |sorrers or

T r
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hi one preferred enbodinent R4 is 2,6-dichloro-phenyl.
hi one preferred enbodi nent R4 is

WQ 2906208 or o-4-trifl uoronet hoxy-phenyl. | n onkCT/GB2008/003829

preferred enbodi nent R4 i s 2-iodo-phenyl. hi one

preferred enbodinent R4 is

2,3,6-trichloro-phenyl.Preferably R5 is hydroxy,

Rcouiyling 1R thOinvantoribresyprovideil alight sair¢eyfodeypowsredray? -
. sul fonyl oxy-, wherein RO is Cl-ClQCall Cyl,

MICIOPAYEY g%éﬁ??""@"%@@g' Oal kynyl or aryl-Ci-C 4alkyl- or
aLybrd pﬁsé?!ch)&wm 6F SlfdribNOhidh Y4 trafRbateNt drSransddt For et
by one*to five substituents independently sel ected
f tierefharh othe pleame cruviible baviag a ea¢kydid icthe@lasmaganshle, or

d- C 6aJ koxy; R 10.is G -C oal ky. - C10¢v.cl oal kyl ,

o GPdstae) CAP IR IR A blen ok pUn gL Tel
Ciaalal gmﬁg&n triRnditRa kIt exiCiroRihk pasitaGrudibloakkyst being
cf-alkyl thio-C 1-Chalkyl -, Cl- C]. oal koxy,
CniGbowivk englbsing, C2- Cl0al kynyl oxy, d-doal kyl t hi o-,

i V-C - Cdal kyl -am no-, L i-(C ~ ).z &1 .

« il iy QAR el R e e TP ey,
%i@ﬁlgtﬂmnﬁﬁﬁaeﬁg agi fferent, heteroaryl or heteroaryl
substituted by one to three R 14, which nay be the

* s amantsnnal prfrarged yithimthe|plasmp. apagibleyfpr tragsmiting pépsea-
4al kyl - wherein the [ ' ituted by one
t dmﬁéﬁl mﬁr‘l‘ﬂa‘(&?nglfgyﬁé¥ﬂ%@ttﬁéeXrggﬁng%é?ﬁ{% fferent,
het e eadnebtith efiddlity butside tHeeji@maasitible for Cowllikg ite a
wherein the heteroaryl noiety is substituted by one to
t hr esourceldf miojgivavs SABEEYb e t he same or different,

aryl oxy-, or I - t . I, )
the e NG e ot P b RS i the RO o phtifDuth 4
plasni¥ire¢ibRIand @xdists ot it wicettie bygeone to three R 14, which

may be the sanme or different, arylthio- or

aryl t hi osubstituted by one to three R 14, which may be

th - di ., or heteroarylthio- or

he’?seﬁ%gﬁrﬁﬁlﬁl%oef?ﬁ%%gg'itut ed by one to three R14, which
“luceniymdems tilwe tisometeial, df Whish ¢t itene deseriRed as jusent, is transparent

i ndependent|y C1-ClQal -Cyl or phenyl or phenyl
Ortraé‘gif}%‘{)qt?t uted by one to five substituents independently
“plasifl SR iR Halosed KaigRAcloBink hdlastia; Gedhtktbeing-itthe void

hal oal kyl or Ci-C 6al koxy; R 12 is Cl-ClCaUCyl,
whendth€lattesls fdlis leytiteddy miseavave sperghidiog thehianpeut ed by

one to five substituents independently selected from

hal o, cyano, nitro, d-C 6al kyl, d-C 6hal oal kyl or G -C

6aNkexally, airdn&atd] oRtkdrudbiervdderdetit] dicketric, matyi@aio,

nitro, Cl-ClQCall Cyl, Cil-C4llal GalkVl, Ci1-ClCalkOXy,

Cl- C4al koxycar bonyl -, d-C 4hal oal koxy, d-C

1 £ hi . | £ e n

o VS P e i REH (i B SIY pran e  n
structu@ed dndecosipositionsitmdiehondieperiveatjaytigddrycwbete fitrio apthatised

, itro, d-Qal kyl, d-Cehal | kyl - | k ,
oGRS s 5 PR, ol 801,
Subs%ﬂ?@}i ﬁdﬁ%ge%oﬁ peentslvonggs.ected from hal o, cyano,

i

0, Cl-7 Coal kyl,” g -C 6hal oal kyl or ( - Ceal koxy.
More preferably R5 is hydroxy, R9-oxy- or

R10- car bonyl oxy- .. Even . ' :
& RS arRasey Y reclpt e ABi & bl Phint oS, GHRERY Yoing
separdfd/bul b3 mEdael xyatdguitey) wlav@Arkuny ywakeathati 21 1dave ar y|
NI et%rls substituted by one to three %ﬁ‘] whi ch, ey,
fundgraentakresenapcom aicsraREWRYC HuRSHF piseptial &y tramgission
; 0 ; el ' @hdible
micrfFhE SR A HESRHER pORME MochfifindS (R RROHlasRl @it
same or different, Q Qal kyl carbonyl oxy-,
C3- Coeycl oal kyl car bonyl oxy-,
Cs- Ci ocycl oal kyl - G - Qoal kyl car bonyl oxy-, oxy-,
C2- C4al kenyl car bonyl oxy-, C2-C4al kynyl car bonyl oxy-,
Cl- C4al koxy- C1- C4al kyl car bonyl oxy-, C
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R7, which may be the sanme or different; and R5 is
R9- oxy-, R10-carbonyl oxy-, tri-R 11- silyloxy- or
wRIB9sed20HDNyl oxy-; or a salt or iV-oxide therepdT/GBR@®8/003829

preferences for Rl, R2, R4,3R6, R7, R3, R9, RI0 , R1 1

R12 , R13 and Rl14 are the sane as the preferences set

out for the correspondi ng substituents of a conpound
havingthe fvoldytheafill bjd thEhetepneidt acedewt bon ré@nantevaviguidene as

the preferences set out for_the corr.espondi

din .

Neverthglsss e pEFes ORMRICX BSpATAG B9 PEAiR4 Ei%e"%%(‘gee%?"dt“ﬁlg?t

descriBE AN Othe st RTBIE s HcICLRERRESN b iimandondie
same as the preferences set out for the correspondi ng

for a lsifosdvietto ertesd diametdeatyouidn 8f forrmul a (1) except that
R5 cannot be hydroxy. hi another enbodi nent the
i nvention provides a conpound of fornmula (D) wherein
Rihe Rehidrd3Aviarnrasllgss usedeviftoits light bringuefieatédd inar mul a
(') and R3 is Ci-doal kyl, C2-Cloal k n¥l , . QE-doal gynyl ,
partic@is: di1epeipsl da1 wemalasiiestaaye brapryided of gin e pecon
- doal koxy- d- z h ighti Mticular
embodipf SRl Prfli oy bE cIRGHERRPICAELC gl TiPh ftkioular
directidnk Yihe tonduredr Gsfatkydy herpolishad budhyelyl on ©teldnteynal reflection.

aryl -d-C 6al kyl -_or aryl -d-C 6al kyl = wher ei he aryl
Alter 'i)‘/’%lb’ yit P%ayi?dé?t?{hﬁ?%@ allﬁ‘?éef?‘?fu?ﬁ‘r é‘é&%ﬁa :e/\ﬂrw{lh%:h rrayybe
metalﬁ.&%oﬁ% BFm Yaff @ iR araddl chgd. EmeeY ey hitdindiival Higlplasara

eterocyclyl-d-C 6al kyl - "wherein the heterocyclyl
cmcim@myyoeimtsuMiatqmnederwtwéeﬂwtqrhp@etmed\ﬁmreé}ﬁ/.lﬁ%htbe
he r different; or a salt or -oxide thereof.
bac@"ﬁ‘@‘%&ﬁ?@%&’ﬂé&’é“fb&? Rl, R2, R4, R6, R7, R8 and RL3 are
the sane as the preferences set out for the
correspondi ng substituents of a compound of formula
(1Iyis emhléagﬂdég@trtbﬁ plagmp gruciile wilbb RAREGer S0tETRG
L&k 8L 5011416 §RANONE hihisiE] tient s
trans ﬁe%c%%ﬁ%gﬁlﬁg&%%’%%?%%ﬁ%ﬁg except S)t hat R3 cannot be
particiyly the eeran@e fiiatirial bant tertrensiuacré or grespand| Aaredampledeh

_ formpart of the inventjan. e. suc ro [

s ANRSS! P A DA s U R B nseent
id fie SATRAY Ak Phidee Gakled- IAG. @tk: Rasible
Cerm@?wg?r?&%gﬁg sal t %r -oxi de thereof. The g?efer ences
matefials aRluRhivmmdtritd and singlesrystahsapphitehe pref erences set
out for the correspondi ng substituents of a compound
of fornmula (1). Preferably Rl is nethyl or ethyl, nost
preferaiay Bt by be HooidBE by goaliy the lasmapnuilds with a thin

formula (K) wherein Rl1, R2, and R4 are aa d Ii netd fIO{h
layeraf comprstiriel ttffnspajpmmngereql,) suckygs gy, 1 org %y ,terna ively the

C2- ClOal kenyl - G . C uctive
pesre e P L AT R PRy
meshaQ@ R Fagdddyto the ehatdFiahbf the ylesan boujble dwitiCpkbing lcrucible

N- G - Csal kyl - am nocar bonyl - Cr C6al kyl -,
materigl exteydinga@utride YredhesRocar bonyl - Gi - C al kyl -,

8Tyl - C1- C6al kyl - or 3Tyl-Cl- C al kyl - wherein the aryl

noi ety is substituted by one to three R7, which may be

t hEhsantenmrmaly &ftencbintq the plasmagioist ydiep(of eyitablg W‘eﬂa%tlo

. heterocycl yl.-CrC kyl - erein the that
resisighak o e Kl Rcisge RO SR G IRRR L AR i ss e
is sndal8n $8ABafortivith Bls@ite wahih tT labBa Cuciblafioy! the Faraday

salt or iV-oxide thereof. The preferences for Ri, %2
cageah dndReide prendhandstartee etber side gredtle dip HiRe2SeJESPIRCT G Bhe
ofrespaondi ng..subst | 19 4 fr bind@in
estatfi e RRAOIEALP S B E§BleE ek In RARALDE 1 o 1 RVoling
into BieSfoRd, € BSpréREabdyis pfagy, tyiphelly ardies pomied grassusssaly okthe s
of a conpound of formula (1) “ﬁéc t that R3 %agfgotevpa%,s
lenghyefitbeplasmpeaicihlaniThe rergestion oy fijantinng o3 pxteng g
preferably nmethyl. The conpounds in Tables 1to 29
below illustrate the conpounds of the invention. Table
1. Table 1 provides 70 conpounds of formula (1), where
Rl and R2 are both hydrogen, R4 is

1 e ol = 1
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prepared by treating a conpound of fornula (K) as
defined in 4) with a base, such as lithium

wheooane2by/ | di si |l azi de, sodi um hexanet hyl di si | ar€TH6BR108/003829
pot assi um carbonate, in a su#table solvent, such as
tetrahydrofuran or L -dinmethylformam de, optionally
usi ng m crowave heating. 6) Conpounds of fornmula (L),

out of tlee plasneoepoibbelinodr clase ek plagé pf thh entenna;RB, dsds preferred, it

fined faor_ a.conmpound of. formul a
can QSIS S B TRl S 2 g S oo
reaction of a conpound of fornmula (D) as defined in 5)
with an acid chloride of fornmula RLOCOC or an acid
anfigmpdeelpfthe apisumacanrbeaaoy pOcenscdyqmeed extendisg within a
u Q I I
te f?%“ e bt SRIME. Sekae e et atpindPjed Ftjedtion ot
the vaidg wmtthfyfcak a:ntdfmjp)ar:tmig"rﬁmﬂ@ﬂy tothalplate hite@nzSjubt Bl tRned.

sol vent uch di chl oronet hane or acetonitrile,
The F5eiy f&ﬁta%"j@ %Eﬂ gl theevaid pgirapsverss W@ItRAS@BOI or

d

s IRSALOT S SR, ol g R

cruclhgﬁcfrm yhe Téfandao'ecagc eparesidenyr end saad icre atleonthe vsrentefnt can
base

be o ¢ Retvald e roers bnaibsRuihedaeros the Bisita Shucivte

largeh}ewﬂl‘mtthé’blﬂtbﬁlh lcarikle. B thRQhas Hdihiid BABRIEwill IR a
sujtabl e solvent, such as tetrahydrofuran or

dleleﬁrmpa%@lmar%?rﬁh@n thet ofghe pwhight imesphage and theweave length of

e ounds of formula
the r%l\& °Eg’“u%§ s@%ﬁ%ﬂ%ﬁﬂ%ﬁ%%@ 3(1?13 Wherein R3 is
hydrogen and Ris -O-CO R 10, can be prepared by

r t.i 0 conmpaound of formula (A) as defined in 7)
vwe‘%‘li111 %\E{aém@I‘FF‘B'Iﬂ?lS saipbe ¢nsrhanAntrgercmdtiplsrofareaci d

(
B o P P A Bl S bR bty gne
halfQﬂtbep'aE@bng‘él of a base, such as pyridine, optionally
in a suitable solvent, such as dichl oronet hane,
optionally using mcrowave heating. Schene 4 9)
Cormeofild gateifal ta1 Ba/AD, ({ﬂa)nuﬁﬁaeg 8f é188@nts 'ikn@vn t@ @ﬁiut light from
compounds of formula (N) wherein Rl, R2, I%l
a plagpa ciberdeenaednicombinaionpound of fornul a (I) and Ris
as defined for a conmpound of forrmula (1) other than
hydr ogen, can be prepared froma conpound of fornula
( I\I)reﬁsabdiﬁfthélb“ﬁira'dﬁy Eggeliycliideaat je@ft onk bierburs GHH166H) Of
n’fﬂ a R3LG as defined in_4) in the presence o
mcr%%% 1ghd (rapsigissiqn thegpthiqugho blyhalive theamerate Wil be lmﬂplgaqﬂ e
t [
B o TP e O S hicrawayes in the crucible.
Typitadiztfomeperaionsh Awid GHz.Shhepaetude witld beatobsiggafthathB10 x

22 GRERD Sl B S G0 B g of Bese con

conmpounds of fornula (N). 10) Conpounds of formula (D)
as defined in 5 can be prepared by treating a
ch@dh@n ofic fpsrived @an(b@)pr@xsdejbqureuBtmeb\)vhamﬁiIghms halee,

both %}H&l#@%‘h a a#lgﬁ}cﬂngﬁjg crucﬁﬁg %ﬂﬁg@%p%%?nedgggﬁm§§cm

beprbﬁtlascahydrofuran or aqueous met hanol . 11) Conpounds of
formula (P), i.e. a conpound of fornmula (1) wherein R3
is as defined for a conpound of formula (1) other than

h y i -

C e aeR ot dertd stalor G AR Eh SR L AR e Jjoh
sourcpvitiian veoudd brp thenchsofn ftabserca. R9LG wherein RO is as

defined for a conpound of fornmula (1) and LGis a

| eavi ng group such as halide, for exanple brom de or

i odide, or tosylate, nesylate ortriflate, in the

presence of a base, such as potassium carbonate, in a

sui tabl e solvent, such as N -di nethyl formam de or
acetonltrl I e. Scherre 5 12) Sulfonyl conpounds of

o R 7 1\ R T [—.
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amount of about from 25 to 95 %y wei ght of the
capsul e weight. The active ingredients can be in the

wo 200910682058 nonolithic solid, in the form of fiPEI/GB2008/003829

particles in solid or |iquid3dispersion or in the form
of a suitable solution. The encapsul ati ng nmenbr anes
conprise, for exanple, natural or synthetic rubbers,

c e Preferalals th%lﬂlwféméﬁlsmﬁt crdtiieladagopol ymer s,

lonitrile est
o YRR 4R Fie b s Finde ot Roidap pgurtace of
nnﬂmkhgamggh&ners and starch xant hates or ot her
polymers that are known to the person skilled in the
*ar & Pjug of licsnicpatseiel inghe cunterrbost andefegled ye the drigible.
m crocapsul es can be formed in which the active
ingredient is contained in the formof finely

di Yhelaeipand the veil ¢an & Bahddbymbetanical bdrasofSHd flaptetof
but. t he nt%%pcapsules are not thensel ves encapsul at ed.

the ciycable gf e IOrHH AP afCh 26 Rfingr e suitabl e for the
preparation of the conpositions according to the
invention are knowmn r se. As liquid carriers there nay
beWisletit ismntieip,atedcthalem&t conypagible, copficiateotitheinl expansion,

o5 b PN S U o prdybent bR e BF Brucibl, the plug

and GGEbIRRAL BO BEiffemdHt ndR&TAL ﬁorngallyktHé}aﬁﬂpﬁe opﬂ‘ﬂé)élat%@ ?naterlal

car bonat e, chl orobenzene, cycl chexane, cycl ohexanoL
typicallkguartzst ers of acetic acid, diacetone al coho

1, 2-di chl or opr or ane, dlethanolantne p- dlethylbenzene,

di et hyl ene gl ycol, diethylene glycol abietate,

di agdiy lenslugycod sdaldaykitied Retble Siafifay beneed teghg Sdmk

ther, diethylene glycol nethyl ether, N,
crucibles sishiag o bWk e DredftFRdteRyHodk It e g and thegirusibleare

r | 6o Pr I
sealegibgrfggﬂ gﬂ@eﬂ o atgﬂ%e nI*g)g sﬁ?k? d]%pc%tgc%)l[egﬁ%%l% hefitd 8 4
wholal Hyolxxpyerrlod:al dtleanmg @Imlﬁythd fctht adggon GFfatiny lihpcdsrable.
T Hgyb aabonatg 1,1-trichl oroet hane,
ypicallyd ltsﬁﬁlﬂ) g dong Wi ad?ﬁ‘?éne d-1imonene, ethyl lactate,
ethylene glycol et hyl ene gl ycol butyl ether, ethylene
col neth ether ganmabut yr ol act one, glycero
gI leeeplog C&téﬁ off the Sghy dentbias thieastopt bt wehichlcpeptiel plug is flush

with e FEFR g BEERT ARG o bRl ik EuepRE Pl

Thesé awatwuttne@ AR WitabS ARIERPIL VBT Th 8 BS Elosd ROtk §u1%2:'e Ql)fthe
| auryl am ne, nesityl oxide, methoxypropanol,

crumbl@o&lix‘rﬁlthlrébtltﬂﬁeatlwhm thegotsis jo bk eeepaein thetctw:tble tge plug
is reée?ﬁéﬁ aifthlm&&ye%mgo%ﬂgﬁﬁgigg%@ ny tlh%? ﬁ-g%:ﬁ-bore H}é siiftice
can bediliad mﬁrmfmthaﬁplﬁig ’ocﬁquammmm ¢ixadl chut BbeheaRtit) sealed,

| yl e h I th I I I
in th esHABOPIS, bbb irthes ol igh aythg Slgt%pi”weé;‘é@m@m
allou%%é)&tﬁétt@be swaytme cElciOhnd e ﬁ‘?o apl SRR its

et her, p-xylene, toluene, triethy

dielegtric maﬁqr anrgo @bl)etmlas aﬁmgkrmﬁldlhbdyl (mﬂadmk;entrahaﬁd) n,
mneral oil, trichloroethyl ene, perchloroethylene,
et hyl acetate anyl acetate, butyl acetate, propyl ene

9| BteRetabipiHYighe sh8ts isdoRbnei 86 adkmp it ®bditte &t her,

met hanol , ethanol, isopropanol, and al cohols of hlgher
microyves e magshiftg cirasiiel asingiamptegsatedsigicture.
tetrahydrofurfuryl al cohol, hexanol, octanol, ethylene
gl ycol, propyl ene glycol, glycerol,
i V-nmet hyl - 2-pyrrolidone and the like. Water is
generally the carrier of choice for diluting the
concentrates. Suitable solid carriers are, for
exanple, talc, titanium dioxide, pyrophyllite clay,
silica, attapulgite clay, kieselguhr, |inestone,
cal ci um carbonate, bentonite, calciumnontnorillonite,
cottonseed husks mheat flour, soybean flour, pum ce,
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sodi um | i gnosul fonate 4 % - 3 % - sodium | auryl
sulfate 2 %3 % - 4 % sodium

walriogot2dy | napht hal enesul fonate - 6 %5 % 6 % PCT/GB2008/003829

octyl phenol pol yglycol ether6- 1%2 %- (7-8 nol of

et hyl ene oxide) highly dispersed silicic acid 1 %3 %
5 % 10 % kaolin 88 %62 % 35 % The active ingredi ent

i sWhilstable tharowerghdoprasi dah be lesold jstateanst Blatom dnd benptifizt, itr e

i s thorgughly ground i. a suitable mJl, affordi )
the plgTiearapou e R b et 6 Fordkisefnsper Hejcally
the p@iv¥IIHS REPSRASVidbearky desi red concentration. F4.

Coated granules a) b) c) active ingredient 0.1 %5 %
15 % highly dispersed silicic acid 0.9 %2 %2 %

I nar. ' rrhen: % % 83 %. (. di er 0.1 -.

B R CL
a thrediswofuded i n met hyl ene chloride and applied to the

carrier by spraying, and the solvent is then

evaporated off in vacuo. F5. Coated granules a) b) c)

Aot i . . 0 ey _ .

ol yABEETEY Bl plerathaally B oL e are
expedied © e Forpradecnyisivde light; theyaresiigabl® fur Pré@ @ Hn8Bitle

. di ter 0.1 -1 .. CaCO3 or Si2 The finely
hghté@gg]ﬂgngagﬁcgérp“@vﬂ%ﬁg}gi s uniformy applied, in a
m xer, to the carrier noistened with polyethylene

gl ycol . Non-dusty coated granules are obtained in this
p pedergtsadingief thgiavenfier, vayiony speyifig)enzhediments thereof

a1 edi en 9 9 % 15, % L um 1J gnosul f onat.e
will AR5 R Eifbed vt St Rainld A VIR Bt oS BebopiaRs
drawihig8pikl &dlidin 97.0 % 93 % 90 % 79 % The active i ngredient
is.mxed and ground, with the adjuvants,_ and the .
miBigwred 4 9deHP el AdtBbipu chat acordrpee With g wmveafion in
/ : i Fal 2am of air. F7. Dusts
com AU AE S A B IR B g 10 8 ot i cum 3. 56
4Fignr83 19shedight sofce i the BOn fw6BighrdReatiywh onuslergdnsdate;
af’fe obt.ai ned 8¥ m Xxi ‘%Ft h%ﬁact ive | ngr edi ent Wi t.h th%
carfierds ARdMgT iVHaY ﬂg (B SiuRELp I FICTORRYE dBYSCiHiug ©
FicurE§: Suspensi on concentrates a) b) c) d) active
gurctls .
ingredient 3 %10 %25 % 50 % ethylene glycol 5 %5 %
5 Hgwe dhis e ngrap hrassiseqtionglglipeoif the hection teveenshe ligh
Sourcmgldgfe g} héerne oxi de) sodiumlignosul fonate 3 %3 % 4
5289 eS80 et hyl cel | ul ose 1% 1% 1% 1% 37 % aqueous
f aripmt daby GRvDsithilie b Pighte02 3f § Altedndfiveqlght ke | | cone
oil emulsion 0.8 %0.8 %0.8 %0.8 % water 87 %79 %
6 X'ighrs @ 184 PREPSGtive ey P RipsEtGryble od peethemlight gource of
the invBhddipt ely mixed with the adjuvants, giving a
suspensi on concentrate from whi ch suspensi ons of any
ddigured icopempeatiat iview ofan linenvplhsimechelbye thirlaufuither light h
wat.er..The .invention relates to a nmethod of controlling
source; o edDV@HIOR: conpri ses appl ying to the plants or to
t NBg @ QUS 2 LRRE-8&HKicBalGAN 1@ nAed thy AGTHeL GERLV@uARDHRIuAR]: £
conpound of formula (1). The invention also relates to
portien ofet haighing cirawit bird pmeadapleardor the plasinawhicttleconpri ses

appl yi to the plants or.to e locus..thereof . a ..
s dat Bysero R SR Lo B bl et B BRIORY o Brlishy o
source bf the theentioMent i on al so rel ates to a nethod of
sel ectively controlling grasses and weeds_jn crops, of
udBgwr 18 ishdieemmenicoay ol sericppre nryvaresd lamw nslating the
. : .eof or to the area of cultivation
lummghﬁé%%F§#1é ﬁgﬁg?ggative anount of a conpound of
f dignted 1 @d § perSpaafise ofewusted filrther kst plasthembibld @ cording
conposition according to the invention can be used
to thg lﬁgglﬁ’@é ¥t BHAP WAV POPEed ik as citrus fruit,
grapevi nes, nuts, oil palns, olives, pone fruit, stone
fruit and rubber, and annual arable crops, such as
cereals, for exanple barley and wheat, cotton, oil seed
rape, nmize, rice, soy beans, sugar beet, sugar cane,

o T e
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(364), conpound of formula (1) + imzanox (45 1),
conpound of formula (1) + imazapyr (453), conpound of

wo e00a6r03 T) +i mazet hapyr (455), conpound of fPRPCTHGB2008/003829

(1) + iodosul furon-nethyl-sodium (466), conpound of
formula (T) + mesosul furon-nethyl (514), conpound of
formula (1) + nicosulfuron (577), conmpound of fornula
(1 Figwrepkhig ﬁsizﬂgammetz@ylewmfrm ouerdwete powerad fanfg including the
lucerﬁgﬁa% uI a g?%]u%cﬂ( am (CAS RN 422556-08-9),

oun ’T) + thifensul furon-nethyl
(t F\ig&fﬁélllllé anigwetitilar td Fighle 1T o 18dent plasfih arucible
+triasul furon (817) compound of formula (T) +
accordingyiorthe BYeR#TARd (822), conpound of fornula (T) +
" FELRYAN L BrTRAL b3 E) of BRTARNE of Fighf Mtbity( T)
I encar bazone
(4-[ (4, 5-di hydro- 3- nmet hoxy- 4- net hyl - 5- oxo

-l ANct - -yn b I sul f | j-S-.nethylth h
o Refeietptieusy i Lol sl Sk 56 e ‘orendion shmries
a hgl{t's))urbe iR Te beL ﬁ%ﬁ e@i’ﬁﬁmé' re:((ﬁ‘iﬁfolﬂw a ﬂm@ﬁéﬁo’i 2 and a stub
dr o- 3- met hoxy nmet h - 0XO0-

tuner13 2X4eﬂqc|tq2401|s .ﬁj[tsg; at) @gnmﬁyn Qﬁt}fedxgbyssqu:r@ and the stub tuner, for

dlrecgﬁé%é%}?e?‘{]hg%em C)? h égégémgsgﬁﬁpssnglg?lfso?ﬁulla (1)

with a PPO inhibitor (e.g. conmpound of formula (I) +
aci fl uarfen-sodium (7 compound of formula
but b lé%%@wtﬂezmnatéb%ﬁ%wgg 8k crigtle L hiqrmed.p idner and
I +
outer ARHEBL EXRYTT PRy Thikake oI WA 35
respectiveremkplaten 16 37, 6)A Feadpocaps inthef formolf a tdgsten Wienmssf £8)

ofa rgfﬁ%p%%ﬁwta 1%”[ 11115{ ﬁ%@t{p%&l{:-r(}wa;e? %vtlt?l}c t?le gcedrs%ggtor

sand&vﬁ'h[e@ b&tleet Qre‘{uﬁéstéﬁﬂ @ieser{dl plaved fe'sl_yéc‘tl@e gr ikl SR RIIEShY | -
4- di oxo- | 4-tetrah dropyrlm yl pllenoxy] 2

compyised afitowpp andet:md:pla@s 3 tic.edn @m)th canscii 18° extends
3 Lures a conpound of formula (I)
fromv%v%é% k z)%tgldler? eletngelol() compound of formula (1)
+ butroxyd| m (106), conpound of formul a (I) +
cl et hodi m (155), .conpqund of fornula

cl Do lsngts pxisHs pa s aruqials dptweesronig n@ﬁ‘S?l sedwirked hefween

e Y ELREIEIR 90 SO ORI, Ui o

crucibliech efodybderiinh Wkivé 281&)60‘[161@ WeﬂeﬁHsCtB aft@figinadigd 20. +ThIS is
f enoxapr op- P-et h §339 rrEound of formula (1)
arrangpq Bansvense Hip aris 3)@ he crg@hﬁg d 67 fromrthemesi ay 1ts+end of the

Cmmﬁaﬁi@? fcgl%ﬂ?ﬁ g#%ﬂygd Wit %%Crllgg F{Hz? t%n%l??uncﬁé 3 éal(doo))%e):/ P%}ﬁl_eﬁgl

halid¢ 428}are egfpgasnd of for mula (1) + propaqw zafop (670),
compound of forrmula (I) ,+ quizalofop (717), conpound
of formula (I) + qui zal of op-P (718), conpound of
fop 0 i
(1 )HQ_—:&l?c e%ts)é Soxy %ﬁ?%ﬁg C(rg\geﬁ)p? l}fr}%mg HE?%P ?ﬂ W%O%P}Ha?-chmg

circuit rhl"ﬂmmya:tchmé 8itcul) 15 an@ir wawpgmwecBZocﬁf dhanimidima héving the

S RN 243973-20-8) M xt f d
oo G RSB ot B PR UG P s LBBA a3 ebfpouna
matcBing c@EMYLs@ ditd suth &b tHeﬁ*escﬁﬂaJto@taﬁteﬁlgal@ikc aIM ?étc%ﬁéctéllfto%

conpound of formula (1) wi th bronoxynil
connewivp ddrpassfg OIﬁermh%ameﬂc ingjcitquig hncbmsuﬂawdrthe(rmdm byean

lnsulzgt?r%t) ﬁgS ;Fh% gi: %r% é H\Jltmats ﬂq: 0 Ots((? ;_3)%? Szﬁég)ﬂwse are

anangéﬁwfldcd?lfﬁgﬁﬁﬁgﬁﬂe&ndtbﬁmg\’cﬁ&if@a{ St RInBy. ( 554) .

M xt ures of a conpound of fornula (1) w'th clomazone
(159), a conpound of formula. (1) with diflufenican
(251), a conmpound of formula (1) with flurochloridone
(389), or a conpound of formula (I) with flurtanone
(392). M xtures of a conpound of fornmula (1) with
pend| rrethalln (621) or a conpound of forrrula (1) W|th

7~ S\ o o o -
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(1) and one or nore additional herbicides, if any,

m ght be applied to the | ocus preenergence or m ght be
wW@ppbiextos o t he crop post-energence. PreferredP@i/&Barogs03829

of a conmpound of formula (1)8with further herbicides

and safeners include: Mxtures of a conpound of

formula (I) with S-netol achl or and a saf ener,

particul arly benoxacor. M xtures of a corrpound of

f | a wth xaf | M xt ure
bt bl B Rea  A Re RBBssnidiSo
the nEghen@r and\h¥ libheuRk. The eAP oL la&fer ﬁﬁemeln@ed(d Din¥ 4 iblder
sul cotrione and a safener. M xtures of a compound of

42 of;csrappicanaieryalyiLhis has beres 48 gbths same PSR asares 44 iurthe 8engst
f I,

0 ofpE SRSB4 R DRSS, Ml pet

spacdsdhermnatch{dg) cisiutthand tlterhoaidrmmamlg mesoibrwﬁér@ma NighBsource

saf ener. ures conpoynd of for Ia(l with a
connggtions 5%4%56 g(eﬁxeagtap@ GRICRRE tocachralb DY A @eof a
refle@ONP AUHM Qi LSk §cz€%¥}; b%lvxtfe'@n %&Vlﬂ@é@@eana '?ﬁje { RN Cfe

M xtures of a conpoun formula (1) wth gyp osat e
earthgnungosional §’Lrohleo aortheated &¢ theecrews!46t ur es of a conpound

of formula (I) wth glyphosate and nesotrione and a

safener. M xtures of a conpound of fornula (T) with

0! Hiphesadewand akenenid 1h§m%nﬁﬂﬁlg&e§>@a@n &llso Mvidouhfs
a compound of formula ( wi t h gl uf osi nat e- ammoni um

outeraﬁaaelap%qféwéﬁz withyargrped Rlanemednhrswacn Bemf dn plsce of the
| I t

iso a0 R GRTT UELAR SR AL 32 o o

the cgyitrad axik péthe-ecanmetopdsu Mhinadrangsmerit anm)lael@ wolﬁai thike@khtenna

res of co nd of fornul a
fromgﬁ#ﬁ@‘ﬁ%ﬂéo Ffrfp R &y Vg ‘é{ e es%H Ener .
partidMlarty M ses@fved compound of formula (T) with florasul am
and "a safener, particularly cloquintocet-nexyl.
Mxtures of a conpound of formula (T) wth

cI B PR BRBE RERGon, ARy T too b BLiitF ostoans

micrc(vlféve\/bhdﬁtl(ﬂi ﬁ@mﬁb AiMer #hdé 8Nehna PRET 120Uh& thY crucible.
ci oqui ntocet -nmexyl. M xtures of a conpound of fornula

This forys gjmpred d@&ﬁ@%weﬁommcadnyafﬂwgpsoq@mq budlds ahd iptensity of
T I
the el%{;ﬁ? d e?(gs?g ‘?lrle;b&?ﬁ% (ISJUC%lO Elgtl tLQ !t'#l%%rﬁsg Fl)é\g}{e{% tk)\&%crlll I%dlalt%g light.
Typidatlgphe mbdeof fexamptewillbe REACT. | Putthel httide@b Bresancestehiso
chenme 1 Sone net hanesul fonyl chlorides are

possiplsymercial |y avail able, for exanmple, (2-

br o™i o- phenyl ) - met hanesul f onyl chl ori de,

(2-cyano- phenyl ) - met hanesul f onyl

c ilypnigadly af 3,845dE,ah¢ axial16ngth of the crucible between the mesh at

ornof ) 425 R SRS b S s s o

and the?dimited i 1@my| Itﬁi@ltﬁéadﬁ)?ﬁdéﬁt%ht $lh QlsiZdewhilst too large for
(2-trifluoronethyl phenyl)- methanesul fonyl chlori dg

most éﬁ@%tsl Ysep.fis %rr@lorétlﬁ@hle frréRyminating teagessoviremyents.
chl oride. O her nethanesul fonyl chlorides were nade
usi ng the nmet hods according to Exanple 1.1 - Exanple
1. Phebstbtotmertosa al €interial dihepssatdfdn4 &f40s020wM. (The stubs
-chloro-S-trifl uoronenyl - phenyl Vet hanesul fonic acid

are set g1 thegpedien planeby D1emy obhis Bas been formddade By vantegsoys.
brom de (10 g) in acetone (20 m) was added a sol ution
of sodiumsulfite (4.9 g) in water (20 m). The
reaction m xture was heated to reflux for 3 hours. The
reaction m xture was concentrated. The residue was
recrystallised fromacetone to give sodi um
(2-chloro-5-trifluoronethyl - phenyl)-net hanesul foni c
acid as an off white solid (9.652 g). IHNWR (400 Mz,
d6-DMSO): 7.89 (m IH), 7.58-7.65 (m 2H), 3.98 (s,
ZFD ppm The follomnng conpounds were made using the




10

15

20

25

30

for 4 hours. The reaction m xture was allowed to cool
to anbi ent tenperature and was then filtered through a

w@bkwg/oeR205i | i ca gel . Further acetone (30 m) wWeSI/CB2®8403829

through the silica gel (30 M). The conbined filtrate
was concentrated to give thioacetic acid S-(4-
brono-2-trifluoronethyl-benzyl) ester as a dark |iquid
( At Br®sgible tp kprlvR thelQEarivizaterGOf Hle plasmargucible wi) |

3
sl it b ot BinssterchiB Rt Ruro @M et Sttt
niobilil FgktherTil fd@@aifitite Medhdwithin the crucible walls, the crucible can be

S-(2,4-bis-(trifluoronmethyl)-benzyl) ester. |H NWR
coated A(th ap-pdiveniin gyide —A108- ¢anduptiye coptiBg- 7. 76 (m 2H),
4.34 (s, 2H), 2.38 (s, 3H) ppm Thioacetic acid
S-(2-chl oro-6-fl uoro-5-net hoxy-benzyl) ester. |IH NWR
( 400shioim, in CXEr3 b, the TighQsotirckZah thd cohdthucted. vl 4 twithlatub-

asseﬁfa‘tﬂ)/ 855:%{90@%6?1311 %r?l% %aPcH EQV@HW ébé”dﬁlé‘ﬁ’%wé ?ﬁ E%aé?d 53 into
it and! ééh'?h% 4 t‘bg stmnteﬁQQ@)The eZlgg Qs 6@the'8‘% i lgt 5120 4 feck 90 of
7.1 2H)

the qwzmd@pva ﬂc@fdhescmlsxblm | ”Hn@3®-asscmblwos mmn thb epliydrical
body S L5 ppbali Uy SO0l focityegh et of; i pertihis bt

tube @c; ftlﬁioﬁgl( Ezhwhl thé @chtabll'elrﬁa{téM @Ha*gb ythd h@ma ghy fiBSh€be

6 (d, IH, 7.53 il I H)
1ntrod7.1cgcé ’(@e tqbp.bls se@ieg-pﬂz SThezli.zbraday cage @% is ;gpwdgcbm the form of an

t d
110 cgla%g@ged: ghi’ig:ro 6-trifiuoromethyl-benzyl) ester. The
crude compound was used directly for further
t h Thij ti id ) ) .
EE kB R biod RGeS L4 pther b aiyhe syientiomwil] gow be
descrfba)ﬁe it hak 'a"\sled bfa@gla Mﬁ!?mblm 3%2};3115%(3@%&{&% wlitﬁ)lfb ,flaf fl%illt fode

102 apd a p:aH)bobp maﬂﬁacgd@ét Tbe ﬁr@n‘dface 1s coated with indium tin ox1de 104

to rerilgt ¥ PRI Spichisliogt SECOFbPHgY T FleskicS s it BE HFS

layerF¥ a pdtRudn BierI0SRartas pzﬁﬁbdﬂfc rear. These two layers together form a
(4-Dbromo-2-tril uoromet hyl - phenyl) - met hanesul fonyl

Farad@ﬁp@,gq areunbthg gypstz plaemafrugleous hydrochl oric aci d
(2M (2 m) and acetonitrile (10 mM) was added
-chlorosuccinimde ("NCS") (3.9 g) in portions. To
t Misthefodus béthegarabdtheshdaligRélt REL it delteh] drizps awsid 196,
sal.ution of thioacetic

ﬁlledgﬂtmmbqr%wavezmtﬁﬁﬁ i h&%@ﬁa}w ipdivgy baliderin sppane The
V01d1%a3:)oréglt%z QArti AR GEdeAIRE b Inh&nk 3f Q}ﬂu o 108, ﬁ‘@%} ry
to control t e tenperaturé of the reaction by using a
been fused baplacanihowgdicaniatgid he laddicalion rate of the
t hi oacetic acid S-(4-brono-2-trifluoromethyl-benzyl)
ester. On conpletion of the addition the reaction

mmtmgﬁdm vold % fa&éce@tacm%ﬁtthd Qe tet afrRtdl e¥d Bfenna
m nutes. The reaction mxture was partitioned between

110. dihistip ypmacwglrdn(estby il the ahwutawe@ﬁﬁsmg@mn@rﬁlr@mt evshoas the 204
t
ety 80l bl 0 BB L Rt oty o

of theTﬂaer m@ afihe quaiyeplaywas cnmnxkee nArfasttﬁﬂng hhg 1t £piliihe quartz
onto silica gel .and_purified by colum
into ceﬂ%wé& g&}ea‘?iﬁ‘ypl%ﬁ for giounding|of Efml*arafiai c@&hl or omet hane
| iso-hexane) to give
(4-brono-2-trifluoronethyl -phenyl)-nmet hanesul f onyl
c {dwpiogegamnaf yetiowaved frorh 2h@@Btching drfcixWResmaﬁcd\ASIzgt up

in the?ﬁﬁ%%&ﬁﬁ%ﬁ%@ﬁ@#ﬁQlﬁﬁmaﬂ%aﬁ(tﬂddwb%&rwéﬁﬁagl @tﬁ%ﬁalﬁed

usi ng the sane nethod:
(2,4-Bis-(trifluoromethyl)-phenyl)-nethanesul f onyl
chloride. ITH NWVR (400 MHz, CDCI13) : 8.06 (s, IH,
7.94-8.01 (m 2H), 5.19 (s, 2H) ppm
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carboxylic acid nethyl ester. IH NWVR (400 MHz, CDC 3):
10.33 (s, IH 8.59 (d, IH, 8.46 (d, IH), 7.50-7.58
w@ rgo9a&32Ys 7. 33 (t, IH), 5.25 (s, 2H), 4.05 (s, PGH:BpEa1003829
3- (2-1 odo- phenyl net hanesul f dRyl am no) - pyr azi ne- 2- car bo
xylic acid rrethyl ester. IH NWR (400 MHz, CDdO 3) :
10.24 (bs, IH), 8.59 (d, IH, 8.44 (d, IH, 7.88 (d,
from the halryle smthegepid.| Fis eithgteaves the pasn, ceciblgtdirerty theoughihe

frone Y8 180r 5o e oy PAL B .05, 5 beraraholis el frge A
forwardg topaxitathe fienfacear boxylic acid nmethyl ester. | H NWR
(400 MHz, CDA3) : 10.32 (s, IH), 8.57 (d, IH), 8.45
(d IH), 7.60 (s, IH), 758(s IH) 729(d, IH),
'13332{)1((&1 c) ’ua14tz ﬁfésﬂl ol rrc‘dl Bler PE'B 4GH.
ro- p enyhnet anesuﬂso am no) - pyrazi ne- 5 carb
micrcob@kiles endg.Aome fdnyAl. 8@t .eln eithkt Mm thel 061 d M mnCin@idheter and

the pﬁx%isl ?x?j-lgl;gnlg }_pg%w?l%ngg&gﬂ lo!g}g_%{’gid(s ;FA}m?e?%?e’nnlgr F%@p‘rglglgeag&&js 2mm
in diddBRr, belng Smm eccentric from the void, which is on the central axis of the.
3-(2,3,6-Trichl oro- phenyhnet hanesul f onyl am no) - pyr azin
plasma grugihlenoxyl i ¢ acid methyl ester. |H NVR (400 Mz,
Chd 3): 10.40 (bs, IH, 8.57 (d, IH, 8.45 (d, IH)
7.45 (d, IH, 7.33 (d, IH, 5.38 (s, 2H), 4.05 (s, 3H)
pdtshould be noted that by companson with prior electrodeless lamps using

%@é JTrifluorometh ghenyhnet hanesul f onyl am nQ) - pyr a
small 1D opadsoX VS Suides; where il gkt sxi is reptriciqto theobamgder of

the b%ﬁ?g%ﬁgﬁh& Pﬂ; ,ﬁjoﬁg the ﬁl_}ﬁ%%l(t? acd @Fsl %6% 5&@ . lﬂ%h is

signifi¢dnfly Tar@&-tha the(digméted) of the plAsths yoidH)S, didORayssand 3edrwards
pmp%-gﬁ?ﬁg Hghtdsp WSWQ@W*@WWB%?W%@%EI f onyl ani no) - pyr az

i ne-2-car boxyl i c acid nethyl ester. IH NWVR (400 MHz,
CDCl 3) : 10.31 (s, };? 8.57 (d, IH, 8.45 (d, IH),
7 Redertiang to Bjgures and 1), allamyp 20'1 eamprises ppjpscittaten 202 and

smpiich 30340kt by ot st bR By cpicaly meseiine 4

2.45 b8 BIbactmke ﬂr@luaﬁcu@h \memhyh Ielsﬁwhd Titke IéM%cé e\,
CDC 3). : 10. 16 (bs, 625, IH), 8.48 (d, |

microwaygs 71a@6m{1tﬁ{nng|.q}rculjr2 fO(agl angqqpa 285 @gte{lgmggmqp aggﬁp rant

h
s ol RSB ey bR LAY LA
contaliitzg a ﬁD@lfSl))ble g‘a@ afd a plisrowhab exoBtabl? jateridlHwhich “8iated light

7.81-.7.83 (d 7..58-7. 60 7.45-7.54
when(e];?ntezi'_‘ﬁy mscrg\faygs d['éaﬁ)qtngfz l@eAng gansgp})e m}:’;‘ﬂli #y¢ ibinpny
directit BE¥;8tit8 Thdonstraint ided by the Farad
TSR 2chl or o- S(,msd2|u1p 'Gor o epheynylel net ﬁ}éﬁeegseu(}eﬁ (ghl:{/egbr?}eotmy
am noj - pyra2| ne-2-carboxylic acid nethyl ester To a
ution
3K kiR e 4 rightisoplng PYTSE A PR AR PR i sty

Centrauy 2zth8 eru?eﬂqa rthexyidiie 1@1ﬁmoloﬁ§ bty 3mesiQliah &2 e 2ndint
in acetonltrlle m ) was added

is co- ammﬂ}? dhepraig e@t&%mn%areetmm@@nmg@) (0.39 m)
and nmethyl iodide (0.28 m ). The reaction m xture was
heated in a mcrowave at 1500C for 30 m nutes. The
r faBhiaday caget200esumwasndlthomacibleandaomprigeanbi ent

nperature and then partitioned between diethyl et her

L}Elér rglerdivg soryg Sl tngally oF sidver syigh sitigon peresade, geross the
S extracted Wi th

I et s%get %‘?ﬁ@%&%ﬁ%ﬁ%@faﬁgam c extracts were

o amaghed tinokldel(I TORdaposit 2 thoethereat! @drface idvemd
3-[(2-chl oro-3, 6-di fl uoro- phenyl net hanesul f onyl ) -
nmet hyl - am no] - pyr azi ne- 2- carboxylic acid nmethyl ester
as an orange oil (0.307 g). IHNW (400 MHz, CDO 3) :
8.58 (d, IH, 856 (d, IH, 7.13-7.19 (m IH), 7.00-
7.06 (m IH, 4.82 (s, 2H), 4.02 (s, 3H), 3.51 (s, 3H
ppm The foll ow ng conpound was made using the sane
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IH, 4.88 (s, 2H), 4.14 (g, 2H5 4.00 (s, 3H, 1.29
(t, 3H ppm Exanple 2.5: Preparation of
w@2(obA61203 f | uor onet hyl t hi o- phenyl nmet hanesul f onpd)/6GBR0R003829
xymet hyl - ami no] - pyr azi ne- 2-1dar boxyl i ¢ aci d net hyl
ester To a sol ution of
3-(2-trifluoronethylthio-phenyhnet hanesul f onyl am no) -
* appndixiive-chenigaborydirclepcditd mesh 15 es tl&rcy@ﬁdﬁmj IserfaeeD)1 6,

GRRATE BgEs Sy Pt S e Beptricel 15 m )

ifttrcaditicBO of MEREMHANN 210, TNE&M Pt UM 1MRS oF k&M af L. 5Rm
m nut es at anbi ent terrper ature before addition of the

wWidgiandrist #hA pHahRfi6.Gamer (0. 105 nl). The reacti on

m xture was stirred at anbient tenperature for 18

hours. The reaction m xture was concentrated. The

r eBedtradagscapelis dartheld by being twrsived iraBIcog HBHY adidusing

silica gel (eluent: ethyl acetate / dichloronethane
219. 5. 95) to give

3-[(2-trifiuoronethylthio-phenyhnet hanesul fonyl) -

nmet hoxynet hyl - am no] - pyrazi ne- 2- carboxylic acid net hyl

estlerITasdepogishks ar wmgkatagul2n(md apfurg P20 téhttdlR plabed iz,

end fi(ljc’%(Eli) wggrey}(; ggfx%ﬁ ll iii;%x t éﬁnﬁllo(f?lﬁ%éla rmx 3§Z§m§%§§%$(%e void
can pa&d) dlreétlﬁ Bul &F the Micentdp] Bd &ruciBle) witBod hittefuatdiin B? fRe The

foll ow n ound was nmade using the sanme netho
Faradgy[cpage. lehggtraésmwés@smuéwéh@gmdaymgyrai’éapngixymhtyd to
anex?‘ﬁno]-pyram ne-2- carboxylic acid nethyl ester.
NVR (400 MHz, CDCI3): 8.60 (d, IH), 7.78-7.80 (m
745747(m 2H) , 719722(dd IH), 5.23 (s,

p gﬁfﬁgﬂ% éOth é’la’[ Bﬁéﬁ%} %ﬁ(gg SAR gg formed entlrsely ofH) wire mesh
fonné’a &rsancpmb %sblﬁet\mt LIH 9&&&@%‘ 1ifRNGRY iHER/gRNesul fonyl ) -

2-di fluoro-ethyl) nol-pyrazi ne-2-carboxylic acid
nethyl ester To a solution of

ndieripedd Fiirs L eniCha) e it U SEronses ! o
oscilldtor ind dmplifidr doﬁro%%QQﬁ'rﬁ&ﬂolv&ﬁvé é&r )tyﬁﬂ@eﬁl(}a@&:ﬂ nr%at 45

-di i sopropyl ethylam ne ("Hunig's
or 5. %ﬁbﬁze)ﬁptheéﬁﬁqumcmsewthnhen HiMand “v“\]@@scmrwpa@desftbq: 5

mlcr(mfddjgé 91%1 r?a}%?téﬁgl %ﬂnrtc%l{t gg? i raant atliéhng %62 %}%tegcrilcr)lg\%t%% re-entrant

305 iR a 2uadif, plmaciiioible306) Thisagef fane suld hanatentfal vaid®o7i n
ageto |tr|I;§e (5 m) at, anbi ent tenperature. The

Contaeré%&% ot o RleLde A TETOMRRCRi Bl BRatpal whishradiates light

e
R Y T
dlrec’smﬂ |su1ae<getb t}(eedameﬁnamtsthmhdmlgmhe fraradpy bmeglegmbed below
3-[(2-chloro-5-trifluoronethyl -
phenyhnet hanesul fonyl ) - (2, 2-di f| uoro-ethyl)-am no] - pyr
251{}{@?%{51%&@9 i(i%ht GirRir @yﬁ&?&ebmnﬁﬁﬁ%ﬁﬁ z@nhh %alaxﬁkérow
Centiplly in e 5Bicille, cm—i)s centrablo(lgﬁudma)l Axig As:;heﬁ/(ﬁg 15( h@m@l—]@ﬁg and

smmgy digieler: ThEhe et f Sl BTt Biink mindh dnety

and 10hen age net hod:
3-[(2, 4 Bi s-(trifluoromethyl)-phenyhnet hanesul fonyl ) - (

2,2-difluoro-ethyl)- am no]-pyrazme-2-carboxylic acid

”%2*%8%’3 i 20 0k p e g 7°,5% o

6.01-6.31 (tt, IH), 4.70 (s, 2H), 4.29-4.36 (dt,
2H) 4.01 (s, 3H) ppm
3-[(2,5-Bis-(trifluoronethyl)-phenyl met hanesul fonyl) - (
2,2-difluoro-ethyl)- am no]-pyrazi ne-2-carboxylic acid
nmet hyl ester. |IH NVR (400 MHz, CDCl 3): 8.69 (d, IH),
8.58 (d, IH) 7.94 (s, IH), 7.86 (d, IH, 7.73 (d,
IH), 6. 02 32 (tt IH), 4.71 (s, 2H), 4.27-4.34 (dt,
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(2,2,2-trifluoro-ethoxyVl-r2.2.2-rrifluoro-ethylVl
H-2-thi a-1.5. 8-tri a2a- nar ht hal ene 2, 2- di oxi de

w@ Soapeznsl No. CL06 of Table C) To a sol uti on PET/GB2008/003829

3- (2, 4-di chl or o- phenyl nmet had&sul f onyl am no) - pyr azne- 2-
carboxylic acid nethyl ester (Exanple 2.1) (0.1 g) in
acetonitrile ( 1 mM) was added

* afighiieflsdpecpyting T, ypicedly (Of l?flllVEirgvi‘Eh Sl hordxids B09rhdross

and r.i,fl uorpethyl trifl t ul f onat
UG 5u T T PRLBT P el S e eective or
refie6fi fitim 4 BREEGA HR5/ M Sl she JFi@bleeact i on mixture

was ailowed to cool to ambient tenperature and then
» agieuntingxils. (ITiGkdepesit dlkomas epdisurficed 1 D pf & theummcible, the

fﬁ?ﬁyﬂ?g%%?éﬁgﬁ%ﬂ%yﬁbg&quggl gl uent: iso-hexane /

. aaoﬁc{u%trée dhetcal-PapheaypisrtdaRes sl 4 &e)eylindrical surface 315,
(2,2 trifluoro-ethyl)-am no]-pyrazi ne-2-carboxylic

hrbévlﬁg ifinggisrl 6 (vphigpaxteyyd onteithengurs,(faoelestizal CDA 3)

b 9,311, kg Wep et

thergruchiy betdvedh tesmesdHinggpm A cycl i zed by- product,

Compound No. Cl106 of Table C, was also isolated (0.046

g) - Exanpl e 2.8: Preparation of

3 | ggg% f r

Jﬁh@%a?%:ah?g?%ég%%ﬁu{/dﬂ no B%Ji}?@zaﬁéel -car gégéys ﬁzxg%ﬁid

alumigiin housisg 248. To a sol uti on of

3-(2-chloro-5-trifluoronethyl -phenyl met hanesul f onyl am

no) - pyrazi ne-2-carboxylic acid nmethyl ester (Exanple

2.Thk ch@ s@@éce' 312366 b o0k 371! fr fe'éeﬂf'lr)g BB 3ddedt thb same

-di i soprop thyl am ne ("Huni g's base’ § 71 nl) at
materighgp gigtorea %lsemaawy auarth ellie bore f@m/a§t®t32«4r@uwrl@h tlge plug

t r r
s oo U AT R AR A s A BTN A e o
centrdl oD tg)ds aThaphigapkedl@oah@icdt By lalhieschlR@CititBdcorner
tirred at anbient tenperature for 20

betw??&lybf’geﬂllr?éldr tBa8eP 6A3mi xt ure was concentrated and the
residue purified by colum chronmat ography on silica
gel (eluent: iso-hexane / ethyl acetate 4:1) to give
3-Tug@ing hbwrto Fﬁgttrcsi 13 ack Bh#ieHighp banykibetchdiossiH withydt any

ot T o A LB S SRSt
showMi’!Zlar u%}lar to&h@ﬂof@q urkd 1 &81 pliy }fe?)rudlb'])e 406- hﬁ@ a Q?ntral

53-7.59 (m 2H), 5.99-
v01d wthhsg troly, at2hg gendre@d crusiblg mpt}plpnglt@aﬁb{ @dzhgnetrlcally

wher s AN DO s Mammeicalysonsel P s DR dR1 XA SERERBI
the cﬁdélblﬁ wigh the-phag $2Xpdihg ofithe dariie tHiykneSSArRY redith gors e Wiep a4

at thesuqozloﬁloef the bose ayhthereith Bhn rlua g2 isi 1wy selecdhin the same wep
asthe%i% %Q.am d nmethyl ester (Exanple 2.1) (0.5g) in
tetfahydrofuran (7 m) was added pol yner bound
tri phenyl phosphine (0.388 g) and prop-2-yn-|-ol

c outaie s e B8 il ot P4l fosisradini Lovirtiog Bpm e

plug M%'th@ﬁﬁf&b@ a&@eme%fmﬁle D%% for m@ﬁ&%@l oﬂﬁl@&%%

he reacti on m xture wasallowed to warmslowy t
resonm; b crucéhlp iy meantimuavropietes ofmeaterfad withothl dmieptrlchmistaet of
qualrtgolyner bound tri phenyl phosphine (0.9 g) was added
dnd the reaction mxture stirred at anbi ent
tenperature for a further 72 hours. The reaction was
filtered to renove the polynmer and concentrated. The
resi due was purified by columm chromatography on
silica gel (eluent: iso-hexane / ethyl acetate 3:1) to
gi ve
3-[(2-ni tro-phenyhnet hanesul f onyl ) - prop- 2- ynyl am no]j -
pyra2|ne 2 carboxyllc aC|d nethyl ester (0.131 ).

~w~Nl S\



Exanple 4.1: Preparation of 2,2-dinmethyl-propionic
aci d- 3-(2, 4-di chl or o- phenvD-1 - (2. 2-

waledobreneet hyl V2, 2- di oxo- L2- di hvdr o- 2- | - 6-t hi BET/GB2008/003829
5.8-triaza-napht hal en-4-yl d3ter (Conpound No. C12 of
Table C and 2, 2-di net hyl rropi oni c
aci d- 3- (2, 4-di chl orophenyl ~) -
8- Tlx ipventfonis pefdntepfled @ tzrestisied o Be details pbthe-aboee t hi a

=l .5, 8- 1ok | - en-. . 4- r o ase To a
desoifdnibot AT PO G o 4o Yok 357 and P Sl BB
as a {2JOwigle. i n acetonitrile (4 m) was added

, 1 V-diisopropylethylamne ("Hunig's base") (0.2 ni)

and |, -difluoro-2-iodoethane (224 ng). The reaction

m xture was heated in a mcrowave at 1300C for 1500

seconds. The reaction m xture was concentrated and the

residue purified by columm chronmat ography on silica
gel (eluent: ethyl acetate / dichloronmethane 0:10 to

1:9) to give Conmpound No. Cl12 of Table C (7 ng). The

ot her isoner, 2,2-dinmethyl propionic

aci d- 3- (2, 4-di chl or o- phenyl ) -8-(2, 2-

di f 1 uoroet hyl) -2, 2-di oxo- 2, 8-di hydro-2- |-6-thia-

, 5,8-triaza-napht hal en-4-yl ester, was al so isol ated

(9 my). IHNWR (400 MHz, CDA3) : 7.84 (d, IH),

7.52-7.54 (m 2H)5 7.41- 7.42 (m IH), 7.33-7.36 (m

IH), 6.24-6.53 (tt, IH), 4.56-4.65 (m 2H), 1.10 (s,

9H) ppm The foll ow ng conpounds were nade using the

sane net hod: Conmpound Nos. C5-C8, A OCI 3 C13, C

16, and Cl121-Cl123 of Table C Exanple 4.2: Preparation

of

3-f2,3-dichl oro-6-fluoro-phenyl M - (2, 2-difl uoro-ethyl)

-2.2- dioxo-L2-di hvdro-2- I-6-thia-1.5.8-triaza-na

r ht hal en- 4- ol ~Conmpound No. D9 of Table To a sol ution

of Conpound No. C20 of Table C (Exanmple 2.8) ( 110 ny)

in tetrahydrofuran (5 m) was added potassi um
trinmethylsilanolate (40 ng). The reaction m xture was
stirred at anbient tenperature for 16 hours. The
reaction m xture was acidified by addition of glacia
acetic acid. The m xture was concentrated and the
residue purified by columm chromat ography on silica
gel (eluent: ethyl acetate / hexane 15:85 to 100:0) to

gi ve Conpound No. D9 of Table D (68 ny). Exanple 4.3:

Preparation of 3-(2,4-dichloro-phenyl)-4-nmet hoxy-|

-methyl- I/f-2-thial, 5,8-triazanaphthal en-2.2-di oxi de

(Conpound No. C3 of Table O To a solution of Conpound

No. DI of Table D (Exanple 2.7) (50.5 ng) in

acetonitrile (4 m) under a nitrogen atnosphere was

added potassium carbonate (19.5 ng) foll owed by nethyl

iodide (22 ng). The reaction m xture was heated in a

m crowave at 1500C for 1800 seconds. The reaction

m xture was acidified by addition of aqueous

hydrochloric acid (2M and the m xture partitioned

bet ween water and di chl or onet hane. The phases were

separated and the aqueous |ayer was extracted with

further dichloronmethane. The conbi ned organic extracts
were dried over magnesi um sul fate and concentrated to
gi ve Conpound No. C3 of Table C (38 ng) as a brown

solid.5. Reactions that are covered by Schene 5

Exanpl e 5.1: Preparation of trifluoronethanesulfonic

aci d-3-(4-chloro-2-trifluoronethyl phenyl) -

1-ethyl -2.2-di oxo- 1., 2-dihvdro-2-1-6-thia-

1.5.8-triaza-napht hal en-4-yl ester (Conpound No. C29

of Table C) To a solution of Conmpound No. D O of Table

D (Exanple 2.7) (100 ng) in dichloronethane (2 m) was

added -dii sopropyl ethylamne ("Hunig' s base") (64 m).

The reaction m xture was cooled to -78C and

trifluoronethanesul fonic anhydride (64 m) was added

L - - Y e —— .
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IH, 8.56 (m IH, 6.04-6.35 (tt, IH), 4.59-4.66 (dt,
2H), 1.67 (s 9H) ppm
wal20dpdesy - 2, 2- di oxo-1, 2-di hydr o- 2- PCT/GB2008/003829
| -6-thia-lI 5 8-tri aza- napht Hal ene- 3- carboxylic acid
et hyl ester. | HNVR (400 MHz, d6-DVSO): 8.24 (d, IH),
8.14 (d, IH, 4.31 (q, 2H), 1.28 (t, 3H) ppm Exanpl e
—M Preparati on of
1. A 6 1Qvipg:
R PuSt o Uy MR n i, itloliivng:
e sal sdlidgthasnda crucible of materlal Wthh is lucent for exit of light therefrom,

- dlfluoro et drox 2 2-di oxo-1, 2- dlhydro
flepf acHicaple b %Vl ?F‘? ezﬂ é’aéﬂ@cgu“é'él%oxyllc

* 15 iy Bl St EPha E%a%?éﬁd?%sﬁeﬁgé?oain bt
m p)artuiﬂydlght m’amﬂnﬁttmsfohhght@mtlfmnat}m ptasmaacracibler wBilst being
m nutes at 1500C twi ce. The reaction m xture was
c INEEMWM T4 Ot 88y ve
I f, I = s di

A fr e ol abiu ok citanfe b DXy R dleifoToin alight
|+¢mwmg(mwlmencme,) . 8. 66 (d, IH, 8.61 (d, IH)

6 03-
%Pﬁﬁfﬂ(f%n dgithin Qﬁéﬂéﬁ@*’o“ﬁ‘%ﬁe fgbgeﬁwrt@%am%sa@
15&1&1&@ &E&oﬁ}a\%eéneyzéy'tﬁ me@ﬂh)thé aﬁtam;’a having:

di fl uoro-ethyl) di oxo-17 2-di hvdr o- 2-
o aecomhetzudn eﬁt@@dmgloamdm‘rhp Ipidsmlae:mcdlbly foremupling Bonpotwechf
C136 of Table C A m xture of
IEWF%W%’eanhyI phenyl lead triacetate (0.153 g),
the aﬂrar(%%m%nﬂb&ﬁy@fcﬁeﬁdw lght frémZr pla@XPmdhSvélidya st|through the
6-t hi a- triaza- napht hal en- 4- one
plasnm grycibly, apsi gadjate Aigen 4 Vi hecrga: ani nopyr i di ne DMAP
( c L n
2. A l?gh:l' S?u.rgg %%?eug{é@f rclgtﬂiznl %%g:{) a(séxargr%1 ngd&fioﬂﬁpa‘ﬁty
ofplerceihaaledftogeth@ur hours Isobutyryl chloride (53 m was
added and the reactjon m xture heated to_refl ux for a
- Arlight petre RoclaBieAdn clppe Lrarglaimo Wheraiy the Rigsena qaeidle is
homo%eh d to cool to anmbient tenperature and dil uted
di chl or onet hane and aqueous hydrochloric acid
4, A(l@];gt sourbeasdingd invelagn dprolasa 2oy clairth 3; atherin the pldsha

trate S se ated. The aqueous | ayer was
Cr“CHélﬁtl?%EelS%‘&a\g\\?\n“iaﬂeé)“ﬂ]‘iet her di chl oronet hane. The conbi ned
5. ACl@ft\ BhiGc€xd dlﬁﬁiea u\{V@Iaﬁn QONheRE Bk %@asmy&@udiﬁé '1§b'iec1¥2ﬁ§ar

purified by colum c hr omat ogr aphy on silica ge

cross{se¢tifarand igdimansigoed fire halfiesvsrie extesd dtame@mﬂélywﬂp@ itnd
6. A\/\I\f/g% glu?fgeegs cle-lrlﬁlgeld {n Sla g %v?%gz[%k})tge p f O|o|u(r)1 l%gss or@lgg&] {jo

reflec®lightt ianthadiadar dirediddil. e C. 10. Reactl ons which are
covered by Schenme 10, Exanpl e 10. 1: Preparatl on of

7. Aélg%@ﬁp%%d@meﬁi.m clagp RPN peguryd purface pf e plasnpe

hvdr o- 2-1-6-t hi a-|

Cmm&g)é%n )efq' Pge%%ls%% hg1h Afl:ﬂTC%E) %orrpound No. ElI of Table

8. Alightrdoxtograe ckafmﬁ)mubzunm Neherd Gheahiefdhtztion Dok [@690fghe

F nd freshly ground urea hydrogen peroxide (1.430 g)

AAGRE L&Y irred in dichl oronethane (50 m) and

9. Atli }ﬁk&ﬁ&@@&&&lh&daﬂ Byt i6d theludip M dm bl OmBRGry HeFie¥Bs

dropwi se at ambi ent tenperature. Thé reaction
posﬂwn&d tmrreﬂvcashglat lhack drough thetplasma drecipler at ure for 72
hours. The reaction m xture was quenched by addition
of aqueous sodium netabisulfite (IM (50 mM). The
phases were separated and the organi c phase was dried
over magnesium sul fate and concentrated to give
Conpound No. EI of Table E (0.1 18 g).11. Separation
of atropisoners Exanple 11.1: Separation of the
atropi sonmers of 3-(2-chloro-6-trifluoroniethyl-phenv -
| -(2,2-difluoro-ethyl V2, 2-di oxo-1. 2-di hvdr o- 2-
| - 6- th|a 1.5.8- trlaza naphthalen 4 oI A sanpl e of

7~ I o ~ 2 T
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cruci ble fromthe Faraday cage at one side or end and
to the other, the re-entrant can be al ong side the
WO 200d/063203 h resonance bei ng established acr ossP€TI6B2008/003829
pl asma crucible, largely wi thin the pl asma cruci bl e.
In this case, the plasma crucible will have a
dj.el ectric constant greater, than that of the anbjent
10. A phise &s SiHNed8 204 9BC PEFAFERS bio ¢ He CoBBBARRR WA |
sepafdfe RR0kthLlo r_teg@a@ ugmserﬁi&@@ fORAEE INRNELEOYTn o YAk Rart NE
~ plasma crucible can be one or an integer nultiple of
directine. wavel ength of resonant mnicrowaves within the

| asma crucible, .it is preferably . one half of the wave
1. AR RS it it B R R i S e ol ot
solidelic@s®At makdan to emt light froma plasm, either

al.one or in conbination. Preferably, the Faraday cage

12. A hghtgaesse a¢ clrisaashinstdmalge Mhgredn theip ﬂsﬁfﬁaﬂmqibk AEP 9r
pts AL ERRSFA S ABEEL M QUAD AR L5 ARSE

nitrideenr sidgdngtyftalofappliiee. i cr owaves in the cruci bl e.

Typically for, operation at. 2.45 , the aperture
13. Aieht 3o b Slpiresin aPKBFPCLFing cllagbirein oy Faradapcasersol
or in@08es’ PhiPlaPF & cﬂﬁ&kiggg%mﬁﬁﬁéhtﬁn&a{%an%&g nledRBfONe

aperture can be provi For instance, ere light is
conduethierwiboaril/eixicti¢ular maetal sheeti al [y from the cruci bl e,

cprr.espondi ngl y positianed,apertures,can be provi.ded.
14. AP RRRER o Ak Sl e PR B SRt mikeb Bty
sheetT® figsed 1186 thef thaeidlng thd GBS Oicibee. t han woul d be the

case in its absence. Preferably the |lucent plasm

15. Ackightispise pyelaimeg igsladmbdaredpim kb shersinithg ¥ éfgbor e

. ' f ' SUkf .1 h rugl bl
oS A A b AR R i PR,
16. Afslégiteduﬂge af hleiﬁl@erd_uﬁiclbiim. 1 S_Ihme&]gxemﬁ apeltirés Ncli)bi@]gélrﬁtﬁalbﬁne
r ne mechanj cal horing of the material of the
tenth B 6 BR8P BEHEICTHY thrgmirseyaves du By cgeciblast i ng.
j ok ad i - it i
7. At of BBl L AL BGERE il xc
into the plakingivald, beipp lof matdriat resiseanptaagtaak ty lthec@lht al umi na

for. .the crucible,. the pl.ug,and crucible ¢ e of
18. A PSPt o emnip sl AnePh ey Hsecraatisho: favelly e
thickA®Hs ERdt 3 smAlVRI alpaMsditaith distada iwithi e PlddthaCRiciBI8 from
sealed with a fusible material between the plug and

the Farqday pageiab e sideehenssantlrtp the asher side eiradpr ef err ed
e ' h l. t he ] re sealed.b
10 S TERSLTER ks WIS AR D50 B RS e
typicaliyna B eringed asnstersklg|of thdlenghof theosladmd@atibioand the
confined to the region of fusing is preferable.
connqgHgnds p rd emvize extrnding teeehg wall af thegdasmamgucipleug can
¢ . L
20. A Fellsohiop S BRFRAIaR Ly Be b AABLEE o 10 AR g ARk 1%
rod okwire\od iconduvtivp inetpl estendieg pvithida of-etthemt sutht ptamaTinesble
dt&mo alternatives aLe suh%ﬁ%}g where the void is to be
and ta¢ feplon 1§ a0 dfpgra R Ig! (BT SUFBIAEOL PRWAY hij r d
21. AdligiR @k YecIMARIIG (cREm V@, hbid MeRBICBRRAIN ih BorhPison
.. crucible, the plug is recessed. In this latter,
with agistrdicersithin thh eldsmagrivide fronethsdiaradey chgar & one sideer end
face .can.be fill Wi t yrther.plu f th ane.
ond e FRERSETRE crar Rt chuBul Mot st dn e 1 B8TBie
22. Al ts6iirc® 88 €laim¥dtii ah} grdcedinb elaim)] WHerbinuB6 ekt plhdien
surface. This arrangenent allows the void to be
crucipled@pial in the crucible and the crucible to appear -
as regards its dielectric material -to behave as a
single solid body (wth the central void). Preferably
the light source is conbined into a lanp with a source
of m crowaves and a matching circuit as a single
integrated structure. \Wilst the mcrowave source can
be a solid state oscillator and anplifier, in the

Y Y Y L Y - .
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It should be noted that by conparison with prior
el ectrodel ess | anps using small bul bs in opaque wave

w@oiodeei2omhere the |ight exit is restricted toP€T6B2008/003829

di aneter of the bulb, not ofly can light exit fromthe
fuII front face of the wave guide, which is
%@lflcantly | arger than the dianeter of the plasna
* v@itgrelleings ge a geHntereharoexterding Gpadhe vaig tpiaghtfagesof
r@ﬁ gﬁ&ggzmﬁrmards and out of the lanp. Referring to
gures and 10, a lanp 201 conprises an oscillator
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transparent, [ight can leave it i any direction,
at the stepjasdfor the QOhetet}bn@t raints provided by the Far aday
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aneter. The re-entrant is co-axial with the void,
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|ve coa typi ca ver wt
cnmﬂﬁéhhmﬂnxmﬂhaxnumtabcross the end surface 2 11 having
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th
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Inwnﬁ@@gﬁﬁ@écﬂgﬁggﬁqgg sited mesh 2 15 on the cylindrical
surface 216, the nesh having fingers 217 which extend

oomhnwhhen@mdsmeﬁnd el ectrical interconnection of the
el enents 210, 212 & 215. The lines of the nesh are
'OaHWﬁ&%PEQHQHH set at a pitch of 6.0nm The Faraday

cage is earthed by being received in a recess 218 in a
housi ng 219. The I TO deposit has an un-plated 12mm
aperture 220 centrally placed in the end face 214,
whereby light 221 fromthe end of the plasma di scharge
222 in the void can pass directly out of the |ucent
pl asma cruci ble, without attenuation in by the Faraday
cage. Miuch light al so passes out via the Faraday cage,
al though attenuated to an extent. It should be noted
that Faraday cage can be forned entirely of wire nmesh
formed around the crucible, with an aperture in line
wth the void. Referring to Figures 11& 12 of the
drawi ngs, a | anp 301 conprises an oscillator and
anplifier source 302 of mcrowave energy, typically
operating at 2.45 or 5.8 Gz or other frequencies
within an | SM band. The source passes the m crowaves
via a matching circuit 303 to an antenna 304 extendi ng
into a re-entrant 305 in a lucent, plasma crucible
306. This is of quartz and has a central void 307

containing a fill of noble gas and a m crowave
excitable material, which radiates |ight when excited
by m crowaves. The quartz being transparent, |ight can

leave it in any direction, subject to the constraints
provi ded by the Faraday cage descri bed bel ow. The
crucible is a right circular cylinder, 63mmlong and
43mm i n dianmeter. Centrally in the crucible, on its
central longitudinal axis A the void is 10mm | ong and
3dmmin dianeter. The re-entrant is co-axial wth the
void, being 2 mmin dianmeter and 10mm | ong. A Faraday
cage 308 surrounds the cruci ble and conprises: a |ight
reflectlve coatlng 310, typlcally of S|Iver wi th
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