WD 2007/ 048556 PCT/ EP2006/ 010185 -1 HETEROCYCLI C
AM DE DERI VATI VES USEFUL AS M CROBI OCl DES The present

WO paweissen rel ates to novel tricyclic am ne dePCwEPINE810185
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whi ch have microbiocidal activity, in particular

fungicidal activity. The invention also relates to the

5 preparation of these conpounds, to novel

i nter nedi at ggraieded® hAiMBIE pPERRGIAEd BBEFULOAS MICROBIOCIDES
agrochem cal conpositions which conprise at |east one

of the novel conpounds as active ingredient, to the
preparation of the agrochem cal conpositions and to

t he us&heprestitanaattionaelatgne doetlttscyalicaatipoderivavives hich have
agriculture or_ horticulture for controlling or

pr ByeRbiofilal aftbdvatn Rstisilapiuagicidabicthib diat Rudienalso relates to the

" SRRIRE TRe FORBALA! ¥aloRPirARaThR REERRREH PWbaraton, o

crobioci oertan 1
defgrédfidnviesl WnosaRmE M]’b@lﬂcddﬁpﬁ’@ azw{ &#518Re nd@ compounds as
present invention is concerned with the provision of
al eddrvieangredient; |t@§1@| prepaamwfdéf: ﬂg/r@phma prgitions and to the use of
ﬁ{ob OCldakilﬁ éx t present. inve t|o
S5 B Un e FOP ﬂh?o Ry JO“SF@ B T hRtig)
R~prkeitiflg inhRtaei o)t plﬁt@bﬁphﬁépﬁ@ﬂﬁ%ﬁ%d}girﬁélﬁﬁ: Ye&pécGally fungi.
ring containing one to three heteroatons, each
| ndepehte ptepgrasioh @od edcioboel dsk yiggeof, cematrrtolgedlcamlne derivatives are

(li% {)ﬁémh\g/é g&%@fﬁgr "gétggfcéts«lét lfxﬁlv%gpg |1$t ch(%fg e Qicith%?)’e provision of
haﬁl%ﬁi‘ﬁ’\}e’m%xaﬂn‘ﬁﬂéﬁen%u@s hﬂlﬁ@hﬁ%}ﬂlocgﬂ? Gy,

and R3 are éach,
in d ep e’lﬁ’ﬂe ptelscyqt myedmog epmvxﬂal a)qorﬁ‘;joudadanlf Kytmul)4
al koxy, Cl_4 hal oal kyl or Cl_4 hal oal koxy; R4 and R5
are each independently selected from hal o, cyano and
nitro; or one of R4 and 258R5 is hydrogen and the
other is selected from ha cyano ggd nitro; R6, R7
and R8 are each, i ndgpé i ﬂ’- gr ogen, halg, cyano,
nitro, Cl_4 alkyl, 4 : %b4 (-
al koxy(Cl_4)al kyl, Cl_4 ha oxy(@® _4)al kyl or Cl.4
hal oal koxy" provided that at |east one of R6, R7 and
R8 is not hydrogen; ﬁ048556 PCT/ EP2006/ 010185
-2

tlprrsg(\)/rg\fdo%?rolling or

Het

where Het is a 5- or 6-membered heterocyclic ring containing one to three heteroatoms,
each independently selected from oxygen, nitrogen and sulphur, the ring being
substituted by the groups R® R’ and R®,;

R!is hydrogen, C,.4 alkyl, C,.4 haloalkyl, C, 4 alkoxy, C,.4 haloalkoxy, CHZCECRg,
CH,CR'’=CHR"!, CH=C=CH, or COR"%;

R? and R* are each, independently, hydrogen, halo, C;_4 alkyl, C;_4 alkoxy, C;_4 haloalkyl
or C;.4 haloalkoxy;

R* and R® are each independently selected from halo, cyano and nitro; or one of R* and
R’ is hydrogen and the other is selected from halo, cyano and nitro;

R6, R’ and R® are each, independently, hydrogen, halo, cyano, nitro, C;.4 alkyl,

C).s haloalkyl, C,.4 alkoxy(C;.4)alkyl, C;_4 haloalkoxy(Ci.4)alkyl or C;.4 haloalkoxy,,

provided that at least one of R®, R” and R® is not hydrogen;



R9, R10 and R1l' are each, independently, hydrogen,
halo, C1 4 alkyl, Cl1 4 haloalkyl or Cl.4

wW@bdooxnyss&. 4) al kyl; and R 2 i s hydrogen, Cl_6 pCR¥EP2006/010185
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Cl1_6 hal oal kyl, Cl1_4 al koxy(Cl-4»alkyl, Cl1.4
al kylthio(Cl.4)- alkyl, Cl.4 al koxy or aryl. 5 Halo,
either as a | one substituent or in conbination with

angb hae suhstituent .(e.qg. al oal kyl).is

£ RAE B RS are B i epPidestls, et ol €51 flgh 6« haloalky or
Chtp{&k&*wtp&ﬁ“8d€E%Ch al kyl nolety (or al kyl noiety

of koxy, alkyl'thio, etc.) is a straight or branched

c h&l’ris Apdkogere ganailng, Ons hahatiydr Ci 1 alkoxyt(&) 5 Jalkylt 61 daleylthio(C).q)-
6 car&on atonf is, 10 for exanple, nethyl,
etﬂgﬂ plkgpy pr apyl butyl n-pentyl, n-hexyl,

| s0- propyj,, eﬁﬁﬁeplﬂtl%{ﬁe sdb_%lgfél@”tt(}fjm cBﬁ'{?ﬁna%%BXiqth anotherI slu)l;smuent (e.g.

neo- pentyl, di met hyl but yl, usua
nelidiydikd) is gehbydlly fhek@ahlorb, brometdrésd@aad akkally fluoro, chloro or
nDieties whi ch are substituted by one or nore of the

me di fferent hal ogen atons and are, for exanple,

nnnoflu vl . [ r I

e Rk oiel AR AL ARAT el AL} Mg or

2 tﬁ*aﬂcﬂeﬂlcﬁhm%ﬂeﬂéﬁéhdlng od-wihdthdtar @sitdiis 1 to4 or 1 to 6 carbon atoms, is,
2-fl uoroet hyl, 1-difluoroethyl, 1-fluoroethyl, 2-

Crfogpmp}yj me@ghteﬁml,unp@@thbutyl n-pentyl, n-hexyl, iso-propyl, sec-butyl,

2.3 SRty b i n SRREH 0¥ s et g gy ety o

anﬂhpyplcally trichloronethyl, difluorochloronethyl,
dlfluoroneth¥ trlfluoronethyl and
d| chl dHelphlish wewtiny kre 2Kyl mdiehgs Which ﬁrﬂrs‘@xramﬂdeby one or more of the

DB AR o ARG apd BB % B e Mo R R et

rmd]heefﬁbnf&hﬂtthwroxﬁahﬁahiﬁ%mmme&m &éﬁl@%xﬁemw trichloromethyl,
f 1 uor onet hoxy, difl uoronethoxy, trifluoronet hoxy

2,222,.2- tt]ﬂuﬁltom‘hyb,e?t hdifiyordgthyl2?-Phupesatizyl) h@fd)ﬁtuhoxmy] 1-fluoroethyl, 2-

arﬂﬁ’lk%gr E}%%ﬂ%}’f’g@yﬂr oeh]?]glﬁgo aémé I‘rl‘sl grlogt ylo Stfgé “tetrafluoroethyl

di &h@l,?ﬂﬁ&h@?@éth)@ a‘ﬂh“?@@ﬁf%&ﬁlor@rﬁetﬂpﬂ dlﬂuorochloromethy]
trifluoromethoxy hio is, for exanple

metifiyoroliethyl enﬂjdbtdm@hylpmdpi}dhﬂcbmﬂponwmdwlopyI thio, n-

butyl t - but hi 0, sec Ithlo
Do 7L hOky b Bor el s Sy tm?lapxar LSOIARP I IRIOKY, is0-
Aldtpmals Mﬁutb)? ahPlerLHRATRY, Gnd H?\HT yet %‘g br ethoxy.

met hoxyet hyl , ethoxyneth 30 et
n- pr od@adyatikoxbyis fcmepamphtxﬂeommexhowoﬂmmpmahbwImﬂnoromethoxy,

t | ud ph I ht
'asr%? ?a@ﬁﬁg %Fih)lﬁl?éV’e]nMZ 2 stratnera: nyg%r] up@gflr@efai ?’\yhloroethoxy 2,2-

PREMYSroeGk 29005 948RR RIS &R QQ@(J%Q@%}ﬂum%methoxy, 2-chloroethoxy

and trifluoromethoxy.

Alkylthio is, for example, methylthio, ethylthio, propylthio, iso-propylthio, n-
butylthio, iso-butylthio, sec-butylthio or terz-butylthio, and usually methylthio or
ethylthio.

Alkoxyalkyl is, for example, methoxymethyl, methoxyethyl, ethoxymethyl,
ethoxyethyl, n-propoxymethyl, n-propoxyethyl, isopropoxymethy! or isopropoxyethyl.

Aryl includes phenyl, naphthyl, anthracyl, fluorenyl and indanyl, but is usually
phenyl.



The conpounds of formula (1) may exist as different
geonetric or optical isonmers or in different

W@ 20U/048566 ¢ forns. These. may be separated and PGDER2086/010185
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by wel | -known (usually chromatqgraphic) techniques,

and all such isoners and tautongrs and m xtures

thereof in all proportions as well as isotopic forns,

such as deuterated conpounds, are 5 part of the

pr esedhecampaendsrof fprmwa D arvgyeaxist @ diffrsergregemgtric or optical isomers

i nvent.i.on R2, . R3 and are as def.i ned .abaqv

afq! 1ft|%§dnh>{:a%$dora%r}]d’ fo&q&.cféﬁg;m %ga@g@?e&,arﬁcﬁlit’ed%y Well-known
Jugil clﬁ%nﬁlf%rliéﬂ& EéhmiGues 0T AMEfhcR RYsers MstiAblomdrs and mixtures

r@ hyd?ogen, C:gg, éﬁEE:C}Q, CO(CH3) or COQ(OCH3),

t yhirecflin wll pyerogens, asGHAGsGptopicEpas; Gkt asadetiterated compounds, are

prefer q%lrpv ﬁg\édro en. 10 In another aspect of the

i OB F5PresgBt InVERtORg and R5 are as defined above and

R2  afpy 01%3%%5& &Qﬁé‘prek&ﬂ eRRNASA N, RPET RIGAd RP@telas defined above
(especially fluoro, chloro or bronp), Cl4 alkyl

( @sdBE isahlygroged, (GHYCTER COH=AI Oy of OBt ivetiergin R and R'? are as

&
Rt biovs Ol RO s e, Sesoer By CHRL R RORCIL) or
7-f4 n . 7-
D R e e S R

br ono I futhepaapaalt ef tHe, iBvatitionpHer), ROy R baidR e b gfigédabove and R®

exanpl.e, 6, 8-di nmethoxy or 7,8- dinmethoxy). Typically
b@vﬁlﬁa e@ﬁ@ahmd@e@dwﬁw Bydmgen, ﬁakpe(@spgﬁ@m)wékma%eaqro gf bromo), Ci.4

t ' 9 , , fi 2
! PS5 oy SRS st SheUPr ana
C Yaiair&fenaing thd otRér BriThoR, chiorbytomgan mahy (fdiexampRy; 7-fluoro, 7-
is fluoro, chloro, brom, iodg, cyano or nitro.

gyblioccaﬁlymm AR yRres Rsgand R zme botidrydrogen) l@gt? fluoro, chloro or
| {i)?({rlrmn?? p‘ogg)?ang) le,Cé/ & ra%[%ﬂ 8{’6(\%& gllriﬁﬁéf&a@gxl %gﬂ{é)?eé é,é"—ﬁfn?ethoxy or 7,8-

& ‘apprecrate

didfrh@h&xy), Typiealbae Ridne R’ assigydrdgent ormul a (1) may
exist in the formof (E)- and &_é)g)—ilsogers. These may
possedsyaiznpeeapectnfshotivertionHspdk t ReandRd apmgs defined above and

SRR AL PRSP BB P SREYC s i

| ARk Hahdr 9t Nub®OBRbFO, DEJIAG,ab&, yaio @nitrd, BePitailyuR€and R® are both
it has been found sati sfact or%mf or m crobi oci dal use,

afldorsa chloow Ibaethg, ibde or ¢yangi ariddureegabdy beth asgrfinonp.

el B4Rt b KBRS e b eenera
anginties fIb fah ¥k{sOlnVthe &% 8ZQH)Y hnd (A)Li8iRéry| TheR¥ 79! phssess different

i mdazolyl, triazolyl, pyridyl, pyrimdinyl,
pyralogigdl pyopertissandirhgybaseparatidandtibilatad fronpsaxturesithereof by known

Pl VL T o 5 o
aROYEmixulrs UethhbdaRtfolril RYisfeloW fdr@iPRIBiGida use, and particularly for

pyrrol -3-yl), pyrazolyl (especially pyrazol-4-yl),
t firerodallusé.ae peplay tagermivi raztbres- yl ), oxazol yl

gggg?&%ﬁgé&%&%& l/(%f’imlgéér?tjcgpr, lRa,Z ﬁi,)ﬂ{ Epand R’ are as defined
above and Het is pyrrolyl, pyrazolyl, thiazolyl, oxazolyl, imidazolyl, triazolyl, pyridyl,
pyrimidinyl, pyridazinyl, 2,3-dihydro-{1,4]Joxathiinyl, oxazinyl, thiaziny! or triazinyl, the
rings being substituted by at least one of the groups R, R7 and R® as defined above.
Usually Het is pyrrolyl (especially pyrrol-3-yl), pyrazolyl (especially pyrazol-4-yl),
thiazolyl (especially thiazol-5-yl), oxazolyl (especially oxazol-5-yl), 1,2,3 triazolyl



(especially 2-pyridinyl (especially pyrid-3-y]) or
2,3-di hydro-[1,4]oxathiinyl (especially

WQ2@7/d#d5y@r o- [ 1, 4] oxat hiin-5-yl), typically  PCT/EP2006/010185
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pyrrol -3-yl, pyrazol-4-yl, thiagol-5-yl or pyrid- 3-yl
and preferably pyrazol-4-yl. The substiuents of Het
(R6, R7 and R8 , which are independent of each ot her,
are 5 usually hydrogen, fluoro, chloro, brono,

Cl4
algspeciglbsHayndinyl (espaciatly pymd-Eyh r £,3-dihydro-Hatlexatkijny! (especially

(espegi al Iy trifluoronethyl . diflugromnmethyl, : .
enr n e RA RS SR sty B PRI dnpipl-! or pyric-
abkpxid plef@hbllyipytazopangci al |y net hoxynet hyl ). Typi cal

val'ues of Het are the pyrrol-3:yl of the genera

f or mulThe cekstiugntani HehdR®, By and B whioh as¢ indepengleneefgach other, are

AT B i e B kP Tl B, .

ahﬁ@ﬂk&@?ﬂ]ﬂ&%ﬁﬂﬁ&%&’&%ﬁ! divlusRbdtYhyl, BbAYudbmethyl and chloro-
met hoxynet'hyl ), R7 is Cl1 4 al kyl or "Cl_4 hal oal kyl

( dflworométhyl) aed Byk) alkex i Cupalyk(esydciallydnéthooyroetbyhy |
nonof | uor oret hyl chl or odi f| uor onet hyl d R8 i
o o haRcl A of Hos Subt VOB LoRe atndra B gy R and the

c )4 ' |65 .oxazol -5-yl of the
g@ﬁgggﬁ yltl‘gq%l %?ﬁu?el%gal rf’ﬁ“b‘%{%“:(ﬁgg)'N Q (Het3) 16 R
iH{ Q i s ,oxygen or sul phur, is Cl_4 alkyl
frethyl) and R7 is Cl_4N\alkyl or Cl_4
hal oal kyl/ (&speci al e syet hyl or tri romet hylqge2f he
1,2, 3-tNaz 8yl of the general Nfor %a(theta): R7
a N \'N NHet N (s 20 RV\D2007/914855

R6

(especi

PCT/ EP200€46010185 -5

wherein R®is Cy.4 alkyl or C;4 alkoxy(Cj.4)alkyl (especially methyl, ethyl or
methoxymethyl), R’ is C,.4 alkyl or C;_4 haloalkyl (especially methyl, trifluoromethyl,
difluoromethyl, monofluoromethyl or chlorodifluoromethyl) and R is hydrogen or halo

(especially hydrogen, fluoro or chloro); the thiazol-5-yl and oxazol-5-yl of the general

R{ .
; R (Het?)

Ne Q

formula (Het3):

6

wherein Q is oxygen or sulphur, R%is Ci4 alkyl (especially methyl) and R’ is C;.4 alkyl
or C;_4 haloalkyl (especially methyl or trifluoromethyl); the 1,2,3-triazol-4-yl of the

general formula (Het*):



wherein R6 is Cl_4 alkyl (especially nmethyl) and R7 is
Cl 4 hal oal kyl (especially trifluoronethyl,

waledoroessssret hyl or nonfl uoronethyl); the pyri dPGF/RP2006/010185
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the general fornula (Het5): (Hgt5) \N N R6 5 wherein
R6 is halo or Cl_4 hal oal kyl (eSpecially chloro, brono
or trifluoromethyl) or the

3-di h % oxathiin-5-yl of the general fornu

( Héteegm x 4 e t Gppecallygnothih an RRGS ¢ 54 lmloalky) Qﬁymeceﬁlly

C Y, )
a8 b GRARALA o R (L AR STRL Y senera
ha@smang (1aé°). he typi cal val ues 10 descri bed

i medi ately above and R1, R2, R3, R4 and R5 have one

of the following four setSxQf--values: 1) R is

hydrogen, CH2C=CR9, CH=CHCH2 pr CORtHetSywherein R9 is
hydrogen, halo, Cl_4 alkyl ,Cl 4 haloal kyl or Cl_4

al koxy(C1_4)al kyl and R12 Ns hydBrogen, C1 6 al kyl,

Cl_6 halgalkyl, Cl 4 al kole(Cl 4 Yalkyl, Cl_4
amifyretlhBoemalqpaﬂ{y halogikyh{especially cloray §romorgr trifugreanethyl); or the

328 0 SO R o ©

chI oro, brono, iodo or cy or. one of R4 and RS is

hydr ogen and the other or o, ggltg)ro br ono,
hydr , CH2C=CH,

i odo, cyano or nitro. 2)
CH=C=CH2, CQ(CH3) or CO phe of R2 and R3 is

hydrogen and the other is fluoro chloro, brono or

MHRin R 18, _anldt f&@]r@qakp@ilkylz&peaﬁdnpaﬁmyl bﬁh{fllfdr@lﬂéﬂh 1).
bot h chl oro, botK bronmo or both nethoxy; and R4 and g
are b&lompoundeebpartenlaristerest areshoseouecro Hec:b@m@leo:rf thgtypical values

gﬁ]as%%gg d e Jatc’el%ﬁlg g%ygl%gngz tlﬁe}{? c? g\) RIE 9 frléeu ¥ Re following four

hy&tk ggesluecH2C=CH or CH=C=CH2, R2 and R3 are both

hy drp en and R4 and %5 are both fluorp, both ghl or o,
b&1 R br bidsogtm HHGER b CHrSi+Chy eir6ORY5 wh)erem& 4s hydrogen, halo,

i a5 na Rk Tor Lot ARSR GBI R B Ao 31 alky,
baﬁ thsamsn @r, 4911(%)(9{1&35&%9}3* cR§a1'k§nm6@@1 0g8aRyROY, hﬁt@xy or aryl; R

other is , brono, i odo, cyano or nit y S
WQRéwmﬁﬁﬁdmﬁﬂ@MmegMBﬂo C64 Bl)kyR)r g4 alkoxy; and R"and R

dr.oge nd R3 are oth h dro
SR Bt BBt SRemriads SO by BRbof Barl Ko fdnarseen and the
b BitRr fRRRo, IHGTHEBRRIGY iR Bydnb R htro.
2) R is hydrogen, CH,C=CH, CH=C=CH, CO(CHj) or CO(OCHs); one of R? and R

is hydrogen and the other is fluoro, chloro, bromo or methyl or R? and R? are both
hydrogen, both fluoro, both chloro, both bromo or both methoxy; and R* and R’ are both
fluoro, chloro, bromo, iodo or cyano or one of R*and R’ is hydrogen and the other is
fluoro, chloro, bromo, iodo, cyano or nitro.

3) R is hydrogen, CH,C=CH or CH=C=CH,. R* and R* are both hydrogen and R* and
R’ are both fluoro, both chloro, both bromo, both iodo or both cyano.

4) R'is hydrogen; R? and R® are both hydrogen; R* and R? are both fluoro, both chloro,
both bromo, both iodo or both cyano or one of R*and R’ is hydrogen and the other is

fluoro, chloro, bromo, iodo, cyano or nitro.



I n anot her aspect of the present invention there is
provided a conpound of the general formula (I)

wob@reisssddet i s pyrrol-3-yl substituted at thePCT/EP2006/010185
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l-position by Cl1_4 alkyl 5 or €1 4 al koxy(Cl_4)al kyl
(especial ly methyl, ethyl or methoxymethyl),
substituted at the 4- p03|t|on by C1 4 alkyl or Cl 4

hal oal kyl || th di fl thyl
a 0? Yy (esge?I &Rgmwbydrplam g?f%gfas)arghgth fluoro, both chloro,

al | b t the.2- by hal
°§g1&°°” bt |§%°r SR cing BrEF Rl Glorg”y, 2! ©
subst if{ hﬂcﬁﬁ’er@tsﬁ ddief treRR&dchi @RektlonGhert is ?deied@r cdeipdtind of the

al koxy(C1_4) al (especially nethyl,
rrecrrml;fnenwyl(p wlm@st et it p3drol ﬁeylasubanp@duat thenl -pgsi@in By C;4 alkyl

3})%( b ?%% 1(?‘(914% lfpﬁk%%r:‘ﬂéﬁ%ﬁ@q“@ tl{yll or me¥hoxymethy]) substituted at the

c Al Rrofityl 9] ram@sgto% s h@lbqn@ptesﬁe@mwméﬂh@ﬁtdlﬂwrsﬂaeam
the 5- p03|t|on (especially fluofo or chloro),
t mompOheremeithyd or olxlazcath-fﬁloydmcghm tnd optechadly stbstit@ed at the 2-position

AR A Ty s e
g

6apdpodiiiombp, Chlk4l af €yl hzdoal@] (éslﬁaiadiglrkghyl( ésecométhyl,
met hyI or trifl uor onet hyl ) E)’ substituted at
t onotlperemethyh opghlpeg- Blﬂé‘P“@iet lhamfbgma ly splagbiseted pt fhe S—position

c [PIEe)
Bgﬂ%lgt(?%ﬂgglo y fcf ('nf ijst | ut e%}M|9n lt r oxgzo] gl %ubstxtubed at the 2-
Chdsiabikyy C( ea}k@l:(eabécyallyahétwl)) aAd dubsntﬂtéuaaﬁha dspdsition HyyCl 4 alkyl
Cl14 hal oal kyl eci al | y trifluoro

o1 ChahSadih Esneanghy l%r%ﬂwﬁweshyl)pﬂ % dihydral b glawrathiin-5-y1

Z&bgg%f acéﬂlgg%% spec?acf (RS i ﬁb]%aﬁ%fﬁesé C%l‘fgﬂguﬁﬁi or

h;tﬁhm@@ﬂethﬁjl-)fwml 341 hadsatuted al-tl@lbfaoﬁhby Iby baRp&rat 2 haloalkyl
6- brono -chloro, 7-fluoro or 7-nethy

h p@‘gz@ly cg)‘longbr@ﬁu) (pygnﬂgg@mﬁélpylh@rel 8 Bgn@)zolgﬁ_-yhsubstltuted in the 2-

ab@S‘?"ééf“na? xRSty S h ALSRPRREL g
&%lmmﬂb@f&n& 10diglaoRsdth %@ 8 @ndHof kB rth {1, Rind hif8rogen,

édrgﬂgen 25 and the q;her i's galo cyano or nitro
(6&3 GH#et@Hf PueO&, ~ whewsioR s 6ivm alkyl Podo) alkpry (especially

yet, ot her, as t. the t, bnvepntion.there is

L st MEneB iR e Rhro R, B GRS drhd Pa?nchvaa“@i'] féspecilly 6-bromo,
WhehRird, HatioloSorZ- ﬁétbﬂrl)akkié' h}ﬂrc%%n%r R? and R’ together are 6,8-di-Cy.4
hal oal kyl t hi azol - yl', 2-halopyrid- 3-yl, 1-C1 4

ablkghy. &t crr b&-ldk-@pyl}kr%b/(®P9¢1311)16,@1dlm6§1%yl 6,8-difaroamo or 7,8-

| k ClL 4 al 3-C1
ey LS Gl Yare B nles0rfig eitng o Saeiory dng s hvdrogen
afeh B8 oaRd iftPalo, 2YaRd 6r ﬂ%he.ﬁ)@bl@ll%' bBthsflbdrb, Mroaﬂm&r iodo).

aspect of the présent invention there is provid
conpolmyt ehothetaspeerod theel présenmnivantidn thm‘eeus eprcnvlﬂﬂi a C(smpound of the

S8 foraida HowheRan BB 5 2y cn ek b o hatoafiofiia6R5 4 2-halopyria-

13 R}Ptlh(z| ﬁk%lnzt Y QhRRIK Wyﬁw B%Jl 13C¥La1kF/1 -3-Cy.4 haloalkylpyrazol-4-yl or

rifl uoronet hyl pyrazol
1hﬁatalay<lyl 33—€|1ﬁhﬂoalkmymbb4'4yhiUL RﬁawR Rﬂe,alF&ychngerﬁndR andR®
are al Ihatfgdr ogen; and R4 and

are both
In still yet another aspect of the present invention there is provided a compound of

the general formula (I) wherein Het is 2-methyl- 4-trifluoromethylthiazol-5-yl, 2-chloro-



R5 are both fluoro, both chloro or both bronmo. The
invention is further illustrated by the individual

W@ avpoessss of formula (1) listed 5 bel ow in Tedi/8B2006/010185

10

to 30. Characterisi ng data is gl7ven in Table 31. R2 R5

R3/ (1) R4 0/NRL Het Tables 1 to 30 Tables 1 to

30 each corrprl se 69 conpounds of the formula (1) in

which Rl, R2, R3, R4 and R5 have the values given in
Tabné»mlbarmm)drﬂjtnﬂbmrmgthvlwnohfﬁwé lgmcttchylBﬁn%nerom@hylpyrazol-‘i-

nt Tabl lto . Thys Table 1 ) 4
cé’i'? @ 3% %ﬁfgbqnéetg'ﬁ - Iohlolganan ; anc all hydrogen; and R” and
VRPUR mtumow®@fh élh@ro-lfﬂkﬂoﬁm Qrohﬁ)adl ng, Table 2
corresponds to Table X when X is 2 and Het has the

vdhaénygntiem isfodber iflosrafedbye the ihdixdiuabcorapainse 06 forfroda (I) listed

HoRlovind abley 1 10305 °“%%&§1ad§f%1§3gaem T
CHEC=CH2 H, HO, O X. 04 £O(CH3) H, HO, d X 05
COOCH3) H HA, O XO08R H HH_O (E/Z mxture)

i e) X 08 CH:C—CHZ

4 C (FJ% mxture)
WD 2007f 048556 PCT/ EP2006/ 010185 -8

F
F, F R’
Het

Tables 1 to 30

Tables 1 to 30 each comprise 69 compounds of the formula (I) in which Rl, Rz,
R?, R* and R® have the values given in Table X below and Het has the value given in the
relevant Tables 1 to 30 which follow. Thus Table 1 corresponds to Table X when X is 1
and Het has the value given under the Table 1 heading, Table 2 corresponds to Table X
when X is 2 and Het has the value given under the Table 2 heading, and so on for Tables

3 to 30.

Compound R! R%, R® R R
No.
X.01 H H, H Cl, Cl
X.02 CH,-C=CH H,H ClL Cl
X.03 CH=C=CH, H,H Cl, Ci
X.04 CO(CH3) H, H Cl, Cl
X.05 CO(OCHz) H,H Cl, Cl
X.06 H H,H H, Cl (E/Z-mixture)
X.07 CH,-C=CH H H H, Cl (E/Z-mixture)
X.08 CH=C=CH, HH H, Cl (E/Z-mixture)
X.09 CO(CH;) H,H H, Cl (B/Z-mixture)
X.10 CO(OCHz) H,H H, Cl (E/Z-mixture)
X.11 H H,H F,F




X.15 CO(OCH3) H, H F X16 HH HH F (E Z-nixture)

X. 17 CH2-C=CH H, HH (E/ Z-m xture) X 18 CH=C=CH2

WOR00H¥SSE (E/ Z- m xt u X.19 CQ(CH3) H, H H, PEI/EP2006/010185
(E/Z-m xture) X 20 C(OCH3) H_gH H F (E/ Z-m xture)
X211 HH HBr, Br Xx.22 CH2-C=CH H, HBr, Br X23

CH=C=CH2 H, HBr, Br X 24 COCH3) H, HBr, Br X 25

(OCH3) H_ HBr B X 26 HH HH B (E/Z pmixture)
X/ 27 &2 c_g:H HCH-A=ClF (& an,ﬁ He) X|28 crECgip
(hzl z- R ure] LQ%T?%EFOCH;j HEOE B rI( & 7- i xt UF
L s e,
I N R IR et
(E/Z R ure] x. 3¢co o) H, HHH I (B Z] m@u’?@}/metum)
)C(Z %;f”luu_b .,—ClgIF{-’I’ EECH\IK Z=Ti X%ﬁ/ 0485‘53 '_ﬁHF (E/Z nnxture)
?ﬂTGEBR\Q T PV N x?f oy ol R k)
H H M1CN (F Z- GXCEER) H,H H, F (E/Z-mixture)
X.20 CO(OCH3) H,H H, F (E/Z-mixture)
X.21 H H,H Br, Br
X.22 CH,-C=CH H, H Br, Br
X23 CH=C=CH; H,H | Br, Br
X.24 CO(CHs) H, H Br, Br
X.25 CO(OCH3) H,H Br, Br
X.26 H H,H H, Br (E/Z-mixture)
X.27 CH,-C=CH H, H H, Br (E/Z-mixture)
X.28 CH=C=CH, H, H H, Br (E/Z-mixture)
X.29 CO(CH3) H, H H, Br (E/Z-mixture)
X.30 CO(OCHz) H, H H, Br (E/Z-mixture)
X.31 H H,H L1
X.32 CH,-C=CH H,H LI
X33 CH=C=CH, H H L1
X34 CO(CHa) H, H 1
X.35 CO(OCH3) H, H L1
X.36 H H, H H, I (E/Z-mixture)
X.37 CH,-C=CH H, H H, I(E/Z-mixture)
X.38 CH=C=CH, H, H H, I (E/Z-mixture)
X.39 CO(CHs) H, H H, I(E/Z-mixture)
X.40 CO(OCHs3) H, H H, I (E/Z-mixture)
X.41 H H,H CN, CN
X.42 CH,-C=CH H,H CN, CN




X. 47 CH2-C=CH H, H H, CN (E/ Z-ni xture)

H HH OCN (EZ-mxture)
W@ BI0Z/0#65%6 ur e)

X. 50 CO(OCH3) H,

X. 49 CO(CH3) H

HH CN

X. 48 CH=C=CH2
, HH, CN
( E/ Z- M REP2068§/010185

X.51 HH HH N®R (E/Zmnmixture} X 52 CH2-C=CH H, H

H NO2 (E/ Z-m xture)
(E/ Z-m xture)

X. 53 CH=CECH2 H, H H
X.54 CO(CH3) H, HH, N2 (E/Z-nixture)

NO2

X 55 COLOCH3) H HH NR (E/Z-nmxture) X 56 H7-O
HF K457 H7@C=CHE, £ X s58.M7-F, HF, F GNION
H-6— B % 68 H-6—OEHS—8—foH—+F %61
71 oo 4. oots FCHCH 62 1 6.6 B8l F, |F x 63 G CN
VT X (%é@jﬁ{%}lre X G4 7-CB8 FH &N N
(ELZ-m xture X.6(5H -F, |lHH CN (E/Z-mi|xture) X 66
H 6-BX.461 H, |CN (E/H-mi xtufe) XHHH 6- OCH3y N(@@-mjxture)
H—CN(E[Z-m xture) X 68 H 7-OCH3 8- OCHB H ~CN :
(E/ z- f4ture] XHsCRCELBr| 8- Br HHH CN ( E| z- Fi ¢DNUESY-mixture)
Tabtegt provides 69 ouds—of T fgrmuta—( v Het:
| £ w07/ 0has SEBC Ep2006/ 0101881 - 10 F 38 KN (/4 mixture)
CH3 amgdydRl, , ®rg)and{ R argy ap defi nedyl ONI@?¥8nixture)
X|_Table 2 ptovides 69 conpounds of formula (1) ere
Het i E.50CHF2| N CO(OCHs) H,H H, CN (E/Z-mixture)
X.51 H H,H H, NO, (E/Z-mixture)
X.52 CH,-C=CH H H H, NO, (E/Z-mixture)
X.53 CH=C=CH, H, H H, NO; (E/Z-mixture)
X.54 CO(CH3) H,H H, NO; (E/Z-mixture)
X.55 CO(OCHs») H, H H, NO, (E/Z-mixture)
X.56 H 7-C1, H F,F
X.57 H 7-CH;, H F,F
X.58 H 7-F, H F,F
X.59 H 6-Br, H F,F
X.60 H 6-OCH;, 8-OCHj3; EF,F
X.61 H 7-OCH3;, 8-OCH; F, F
X.62 H 6-Br, 8-Br F,F
X.63 H 7-C1, H H, CN (E/Z-mixture)
X.64 H 7-CH3, H H, CN (E/Z-mixture)
X.65 H 7-F, H H, CN (E/Z-mixture)
X.66 H 6-Br, H H, CN (E/Z-mixture)
X.67 H 6-OCH3;, 8-OCHj; H, CN (E/Z-mixture)
X.68 H 7-OCH3;, 8-OCH; H, CN (E/Z-mixture)
X.69 H 6-Br, 8-Br H, CN (E/Z-mixture)

Table 1 provides 69 compounds of formula (I) where Het is




WO 049384

10

15

CH3 5 and Rl, R2, R3, R4 and R5 are as defined in
Tabl e X. Table 3 provides 69 conpounds of forrmula (1)

are as defined in Table X. Tabl egy4 provides 69
conmpounds of fornula (1) where t is CF2C1 N 10 CH3
and Rl, R2, R3, R4 and R5 are as defined in Table X
Tabl e 5 provides 69 conmpounds of formula (1) where Het
is CF3 ~dN 1 C2H5 and R F«%R2, ,R3, R4 and R5 are as
defined in Table X 15 Table 6 /jpn VI des 69 conpounds
of formula (1) where Het is I  CH2OCH3 and
R, R, R3, R4 and RS are as defl ned in Table X. WO
2007/ 048556 PCT/ EP2006/ 010185 -11 Table 7 provides 69

CORRINRS 107 RE SRS el e & P ko | HBC N 1 oS

are as ined in Table X

_Tabl EF "I%b[lfl)ptcﬁﬁﬁas %9 coaippondadst fofmdlanInteré Het where Het
'S

and Rl, Rz, R3, R* and R® are as defined in Table X.

Table 3 provides 69 compounds of formula (I) where Het is

and Rl, RZ, R3, R* and R® are as defined in Table X.
Table 4 provides 69 compounds of formula (I) where Het is
CF,ClI y
S

N
|

CH,

and R], R2, R3, R* and R’ are as defined in Table X.

Table 5 provides 69 compounds of formula (I) where Het is

CoHs

and Rl, Rz, R3, R* and R? are as defined in Table X.

Table 6 provides 69 compounds of formula (I) where Het is

CH,OCH,

and R', R?, R}, R* and R’ are as defined in Table X.

is CFH2 N CH3 and R, R2, R3, RAPGNHPIB6/010185



FN 5CH and R, R2, R3, R4 and R5 are as defined
in Table X. Table 9 provides 69 conpounds of fornula
W@ bgo7okssse Het is CF3 / /NN Cl CH3 and R, PR2I/ERBD6/010185
R4 and R5 are as defined in Tabjg X. 10 Table 10
provi des 69 conpounds of fornula (1) where Het is H3C
/' / NF CH3 and R, R2, R3, R4 and R5 are as defined
in Table X. Table 11 provides 69 conpounds of fornula
(1) whieable Hafovides 6fzompoundsyf frm mWheiplleRs R | R2,
R3, R4 and RS are as defined,jn Table X. Table 12
provi des 69 conpounds of fornt “1) where Het is CF3
/ N~ N CH3 WO 2007/ 048556 PCT/Z/E%OOG/ 010185 -12 and
R, R, R3, R4 and RS are as defiy'ned in Table X. Table
13 provides 69 conmpounds of formw,a (1) where Het is
CF2H N~ N_CH3 and R, R2, R3, R4 and R5 are as
dehi RdRT,R*TRbamed K are as defined in Table X.

Table 8 provides 69 compounds of formula (I) where Het is

and R', R%, R?,R* and R’ are as defined in Table X.
Table 9 provides 69 compounds of formula (I) where Het is

CF,. .

/

/ \
Y
CH,

and R!, RZ, R> R* and R’ are as defined in Table X.

10 Table 10 provides 69 compounds of formula (I) where Het is

and Rl, R2, R3, R* and R’ are as defined in Table X.
Table 11 provides 69 compounds of formula (I) where Het is

H,C, ’

4

/ \
N Ci
CH,

15 and R? R Rz, R3, R* and R’ are as defined in Table X.

Table 12 provides 69 compounds of formula (I) where Het is



wa@lefor/esssé n Tabl e X. Tabl e 15 provi des 69 conpPUFEB2006/010185

5
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15

5 Tabl e 14 provides 69 conpounds of fornula (1) where
Het is CFH2 ~ N CH3 and R, R2, R3, R4 and RS are as

formula (1) where Het is CF3 _ 4N 1 C2HS 10 and R,
R2, R3, R4 and R5 are as defined in Table X. Table 16
provi des 69 conpounds of fornula (I) where Het is

CF2Ci , v N CH3 and R, R2. R3, R4 and R5 are as
d@nd RedR?. R mRbird K ares defined ig Tbles 69 conpounds of

R, RI il PP OFkokpauid s il (PMEICRERR, S04

18 provides 69 conpounds of dr@nmula (1) where Het is
WD 2007/ 048556 PCT/ EP2006/ 01018}—§- 13 H3C N F CH3 and
R2 and R, R2, R3, R4 and R5 ang gs defined in Table
X. Table 19 provides 69 conpound® of fornula (1) where
Het is H3 CIf / N, C N CH,

and Rl, Rz, R3, R* and R’ are as defined in Table X.

Table 14 provides 69 compounds of formula (I) where Het is

and Rl, R2, R3, R* and R’ are as defined in Table X.

Table 15 provides 69 compounds of formula (I) where Het is

i
C,H,
and R', R%, R’,R* and R’ are as defined in Table X.
Table 16 provides 69 compounds of formula (I) where Het is
CF,Cl J
e

~

N
|

CH,

and R', R?, R®, R* and R® are as defined in Table X.

Table 17 provides 69 compounds of formula (I) where Het is

(':HzocH3
and R!, R2, R® R* and R° are as defined in Table X.

Table 18 provides 69 compounds of formula (I) where Het is



CH3 5 and R R, R2, R3, R4 and R5 are as defined in
Tabl e X. Table 20 provides 69 conpounds of formula (1)

wob@red4ddse is CF3 N yS CH3 and R, R2, R3PCREP2NE010185

10

15

R5 are as defined in Table X Taple 21 provides 69
conmpounds of fornula (1) where t is H3G ']--.1 S
Ny 10 CH3 and R, R2, R3, R4 and R5 are as defined
in Table X. Table 22 provides 69 conpounds of fornmula
(1) where Het is CF3 MO YCCH3 and R, R2, R3, R4
and R5 are as defined in Tabl egj 15 Tabl e 23 provides
69 conpounds of formula (1) V\,He,\g t is CSX 0 CH3
and R, R2, R3, R4 and R5 are as defined in Table X
WO 2007/ 048556 PCT/ EP2006/ 0101885 - 14 Tabl e 24

Poe B a0 B g Rsare i Sefier s bl Ko tof i ned i n
Tab' € Pple I ?)garswaés@geefﬁqg&m%fm%mgahefe grigula (1)

wher e Het R5 are as
defined in Table X Table 2& qorov; des 69 conpounds of
formula (1) where Het is y
N )
]
CH,

and R?R!, R?, R® R* and R’ are as defined in Table X.

Table 20 provides 69 compounds of formula (I) where Het is

and R], R2, R3, R* and R? are as defined in Table X.
Table 21 provides 69 compounds of formula (I) where Het is

H,C s

N N S
h
CH,
and R’, R2, R3, R* and R® are as defined in Table X.
Table 22 provides 69 compounds of formula (I) where Het is

N 0O

N

and R], Rz, R3, R* and R’ are as defined in Table X.

Table 23 provides 69 compounds of formula (I) where Het is

L.

and R', Rz, R3, R* and R’ are as defined in Table X.



NCF3 and R, R2, R3, R4 and R5 are as defined in
Table X. 10 Tabl e 27 provides 69 conpounds of formula

w@ Rgo7ikssee Het is N C and R, R2, R3, R4 andP@BER2086/010185

10

15

as defined in Table X. Table 28 provides 69 conpounds
of formula (1) where Het is N.N,N CH3 15 and
R, R, R3, R4 and R5 are as defined in Table X Table
29 provides 69 compounds of fornula &3) where Het is
CF2H Tiablg X mpides A9 cempoyads oRfornrda i vhess Hetds as
defined in Table X Table 30 provides 69 conpounds of

formula (1) where Het is WO 048556
PCT/ EP2006/ 010185 -15 CFH2~ ,N N CH3 and R,
R2, R3, R4 and R5 are as defi 'omsTabIe X. Table 31

Tabl e 31 shows selected nelting point and sel ected NWVR

dah@R*®'| RWMNREEKAR® a% asAetif@ mOFabgK, unl ess
ot herwi se stated, for conmpounds of Tables 1 to 30. No

at t enfiable25 pravides 69 compourids of fermada €) wheregHetdsa i n
all cases. In Table 31 and throughout the description
that follows, tenperatures ar i¥en in degrees
Cel sius; "NWR' neans nuclearE?%?%;ic resonance
spectrum MS stands for mass~spetdgrrunm "% is percent
by wei ght, unless correspondi ng concentrations are 10
i aod BARTY R’ R bartieR® amiat defimmidn Tablef X! | owi ng
abbreyjations are used: mp. = nelting point b.p. =
boi | i AgblsFOritrovides 6 SPrApPwds gf farmpraydy Where Hehipl et dd
= doubl et of doublets

N

l P
N~ cF,

and R', R?, R?>,R* and R’ are as defined in Table X.
Table 27 provides 69 compounds of formula (I) where Het is

g

X

~
N Cl

and R', R?, R3, R* and R® are as defined in Table X.

Table 28 provides 69 compounds of formula (I) where Het is

CF3 /
I
N. .N

N

CH,

and R, RZ, R3, R* and R’ are as defined in Table X.
Table 29 provides 69 compounds of formula (I) where Het is
CF,H /
1\
N. .N
N

CH,

and R’, Rz, R3, R* and R’ are as defined in Table X.

Table 30 provides 69 compounds of formula (I) where Het is



10

t triplet g = quartet m= nultiplet ppm= parts per

lion THE = tetrahydrofuran Table 31 Conpund m p

]
W@ B)o7/0¥85880VR proton shifts S (ppm) No. (CDC13)PCTEFB06/010185
(d

, 1H), 7.70 (brd, exchangeabl g;gm th D20, 1H), 7.39
1.01 183-188 (brd s,1H), 7.16 (t,1H), 7.01 (d
overl apped frombrd s, 2H), 4.00 (m1H), 3.94 (m1H),
3.72 (s,3H), 2.10 (m 2H, 1.51 (m111), 1.38 (m1
H. 7.76 (d,1H), 7.70 (brd,CEKghangeabl e with D20, 1H),
7.39 1.11 133-135 (brd s,1H), ¥ (t 1H), 7.01 (brd
s,1H), 7.00 (d, 1H), 398(m N—I) N3.93 (m1H), 3.72
(s,3H, 2.04 (m2H, 1.49 (m1 IH) 1.36 (ml1H. 7.79
(d,1H), 7.70 (brd, exchangeable \@Hh D20, 1H), 7.39
1 21 155-158 (brd s,1H), 7.17 (t, 1%, 7.02 (d,1H),

7 ARORY 10, g 8008 (T (M AN, 372
2%7)’]@38556 PCT/ EP2006/ 010185 -16 8. 06 (S 1H), 7.69

(d overl overla ed by brd signal, 12.01 179-
excharlgblent leshawsiseloptsd mgling poingand seiqq}ed Nl\’@%dﬁta, allyvith CDCl; as

tlgegso?\‘?eni %Ies%gﬁ%é&[& %’{gd f% éﬁjp%)g}ld cg'f)e't)‘(ac asﬁlété)aﬁ N attempt is

Winhddle 08 Qistldt) chafacefisini?datd inladicabds3 (d, | , 7.14 (d, |
H, 4.00 (s,3H, 3.94 (m2H), 2.06 (m2|—|), 1.48
( m 1Hn Tgblg@l(amd 1Mpuglsowy shq desapptionthatfoflgws Hpmpgragges are given in

?ie&fﬁffs h g’%meaﬁls Bglfgrzré%ln%ﬁg%%gng%c&si%mﬁgsstands for
éﬁ‘?ia%s (E%ectraml 294'm géfbentbyShei %lm dnlkds, co&e?o d(r? dontclntrations are

. rd, exchangeabl e wt
7 iigficatdBin0itharagits 5nd( e fopllowing abbr(stnamei)s aré’ u@@ ( d 1H)

ovg}% gépé%eﬁlgg}gwlfwm 1H, 4.06 (n%.p.lg) ’b0111ng p<()mt
s = singlet br = broad
d = doublet dd = doublet of doublets
t = triplet q = quartet
m = multiplet ppm = parts per million

THF = tetrahydrofuran

Table 31
Compund m.p (°C) "H-NMR proton shifts & (ppm)
No. (CDCly)
7.78 (d,1H), 7.70 (brd, exchangeable with D,0,1H), 7.39
.01 183-188 (brd s,1H), 7.16 (t,1H), 7.01 (d overlapped from brd s,

2H), 4.00 (m,1H), 3.94 (m,1H), 3.72 (s,3H), 2.10 (m,
2H), 1.51 (m,1H), 1.38 (m,1H).

7.76 (d,1H), 7.70 (brd, exchangeable with D,0,1H), 7.39
L11 133-135 (brd s,1H), 7.13 (t,1H), 7.01 (brd s,1H), 7.00 (d,1H),

’ 3.98 (m, 1H), 3.93 (m,1H), 3.72 (s,3H), 2.04 (m,2H),
1.49 (m,1H), 1.36 (m,1H).

7.79 (d,1H), 7.70 (brd, exchangeable with D,O,1H), 7.39
155-158 (brd s,1H), 7.17 (t,1H), 7.02 (d,1H), 7.01 (brd s,1H),
3.98 (m,1H), 3.91 (m,1H), 3.72 (s,3H), 2.11 (m,2H),
1.50 (m,1H), 1.39 (m,1H).

1.21




2.10 (m2H), 1.49 (m1 H), 1.38 (m1 H). 8.10 (brd,
exchangeabl e with D20, 1H), 8 06 (s,1H, 7.78 13.11
wQazeh7asss¢d, 1 Hy, 7.14 (t,1 H), 7.01 (d,1 H), PCBBP{0D¢/010185
JHF = 54 Hz, 1H), 4.03 ml ﬁﬁ% (s,3H), 3.93
(milH, 2.04 (m2H), 1.4 (ml 1.36 (m1H). 8.10
(brd, exchangeabl e vvith D20, 1H), 8.06 (s, 1H), 7.83
13.21 143-145 (d,1 H), 7.18 (t,l H, 7.03 (d, 1 H)),
6.88 (t. JHF = 54 Hz, 1H). 4.03 (m1H). 3.96 (s.3H).
3. 3421 (Ln é_b’ 2.h11 (Ln 7mﬁéglg%é(ﬁifbbve;mégﬁ&?i(l&mrﬂggnal
. rd] exchangeabl pexdh wiltrD,072 ), 7.06 (d,1H),
20. 630136] 1301 -181 (t, 4Ub(s%§;p% é@(mliﬁ) 2?123)%1 %2'?1) 1.51 (m, 1H),
. 278 (s 30, 2 1E5 29
LILIL} J.l_|} . l’-l- DI U, ukl?é?s ?59 g(—bfd L}LU 20 IH) 7 67
d, 1 7 125
m sl 2 3270&%31 266t A p% . 20
miH). 7 73 (brd exc bl .48 (i IEDpP 36 (p) 1HY. 61
d, 1H), 7 20 20. 21 1558!)6'(3 (H), 7)1, (d71HY) 7(68, (bid), exchadeable with
mZZ% 2 9? 5(584) D40, 10y 248 (t, THH ¥.05Nd U H) 4.00-(38H), 3.95
m 12#4 . 'Sl , 8:126 B dm. 1@1)1@19%(9'2}%),1.50 (m 19D, 138
exchangeaal e wth 27. -177 D20 1H)
h ,‘*‘*3_\;; L;‘{ ¥ ’H)‘* \2“; Sf(lli%;) r_ﬁxch h%efbl tl’1 1‘1{)\ E@ (s,1H), 7.82
m 13,080 - | 8 St gsdH) , (d H>’87‘1 Y
¢xchangeable with 27. 11LH2L‘$9 {ms 1523 9Hs, 5,31 (mprleppqdm)ymlH)
7.44 (dd, [H. 7.18 (t.)200 (n2H, 149 (ml, 1), 1.38 @41Hwm |
H, 3.97 (m | H), 2.0ps. (lm(;lj*g) fi(l_cd:)hafi%aligrlﬁz/d%hg)zo JJHY8.06 (s,1H), 7.78
ml B. 55, (d , Bed2idy, d. 14K, 118 481 (D11), 6.89 (t, Jyr = 54 Hz,
&x h%:l;%eaal oy AREE M 299353 31 § 53(@ i, 2.04
LA SR TG Z&néﬁl‘i,llllfjg'?m,lﬁ)l 36 (Gl - 4 04
1.26 (m | 1. o 2007 HreLeg: ‘6‘15’1@5”” §:96 (s,1H), 7.83
Thejgoppolindsy.gf 1 4pr muj @ YD) 7d&fLbH), ﬂr (éjr]ela') 838 (t, Jur = 54 Hz,
lescri bed| bel ow wi t h rgeld)ddBdm,1H).r3eUrtsiBh, $ORmeEH) 2.11
{o 4. (m,2H), 1.48 (m,1H), 1.37 (m,1H).
7.74 (brd, exchangeable with D,0, 1H), 7.60 (d, 1H),
20.01 136-139 7.19 (t, 1H), 7.10 (d, 1H), 3.97 (m, 2H), 2.78 (s, 3H),
2.12 (m, 2H), 1.52 (m, 1H), 1.39 (m, 1H).
7.74 (brd, exchangeable with D,0,1H), 7.58 (d,1H), 7.16
20.11 125-127 (t,1H), 7.08 (d,1H), 3.95 (m,2H), 2.78 (s,3H), 2.06
(m,2H), 1.49 (m,1H), 1.37 (m,1H).
| 7.73 (brd, exchangeable with D,0,1H), 7.61 (d,1H), 7.20
20.21 155-157 (t,1H), 7.10 (d,1H), 3.94 (m,2H), 2.78 (s,3H), 2.14
(m,2H), 1.51 (m,1H), 1.38 (m,1H).
8.54 (d,1H), 8.26 (d,1H), 8.16 (brd, exchangeable with
701 175-177 D,0,1H), 7.66 (d,1H), 7.44 (dd,1H), 7.21 (dd,1H), 7.10
(d,1H), 4.06 (m,1H), 3.98 (m,1H), 2.13 (m, 2H), 1.57
(m,1H), 1.42 (m,1H).
8.54 (d,1H), 8.28 (d,1H), 8.16 (brd, exchangeable with
711 109-115 D,0,1H), 7.64 (d,1H), 7.44 (dd,1H), 7.18 (t,1H), 7.08
(d,1H), 4.04 (m,1H), 3.97 (m,1H), 2.09 (m,2H), 1.55
(m,1H), 1.41 (m,1H).
8.55 (d,1H), 8.27 (d,1H), 8.15 (brd, exchangeable with
2791 185.187 D,0,1H), 7.67 (d,1H), 7.44 (dd,1H), 7.22 (dd,1H), 7.10
' (d,1H), 4.04 (m,1H), 3.95(m,1H), 2.16 (m,2H), 1.41
(m,1H), 1.26 (m,1H).




Schemre 1 R R2 ORS R5 Het 3 ~IRORNH2 ONRL (1)
(11) (111) Y Het 5 As shown in Schene 1, a conpound

W@RooTo485¢ a (1), where R is hydrogen and Het , PCRRP20R3(10185
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R4 and R5 are as defined above,,4ymmy be synthesized by
reacting a conmpound of forrmula (I11), where Het is as

defined above and R is C1L 5 alkyl, with an aniline of
formula (111), where R2, R3, R4 and R5 are as defined

abov e The sompeaupsscafdaeraula (1) roayNeeNgrepasy @ agdescribedd bejow with reference
anbient t ture, preferably in dry THF, as
d(gggf:es:g%%nﬁ%%{e?.l%@hg et al. Synlett, 2001, 1485.
Schemre 2 R2 R2 R5 OR3 - Het / + R3 ~R45 R OH ROYN,

, (1) (11') N2 R Het (Il11) O Het + (1l11) 0 (11")
Alternatively, as shown in Schene S#he®¢ tonpound of
formula (1), where R i@ 15 hydrogen and Het, R2Rr* R3,
R4 and R5 arf as definddabove may be preparediy
reacti ndte cofpoBht ‘9 Tyl a (H—)5—whe
defined abovér with af ani | i n&' of formul a
where R2, R3, R4 and K3, are as defined above, jw t he
presence ofillian activad')ng agent, such as BOFCl P ¢))
(bi s- (2- oxo- 3-oxazol i di'nyl ) - phosphi ni ¢ aci d) ,Headnd two
equi val ents of a base, such as triethylamne, in a

sol vent, such as dichl oronet hane (as

As shown in Scheme 1, a compound of formula (I), where R' is hydrogen and Het,
R% R*, R* and R® are as defined above, may be synthesized by reacting a compound of
formula (II), where Het is as defined above and R’ is C;_s alkyl, with an aniline of
formula (III), where R? R3, R* and R’ are as defined above, in the presence of
NaN(TMS), at -10°C to ambient temperature, preferably in dry THF, as described by
J.Wang et al. Synlett, 2001, 1485.

Scheme 2

2
o} R s . —
R R
Het—/< + R — - R*
4
OH R OYN\ . )
an NH,

4113

(0]
Het—/< + )
Q

arr)

Alternatively, as shown in Scheme 2, a compound of formula (I), where R!is
hydrogen and Het, R% R3, R* and R’ are as defined above, may be prepared by reacting a
compound of formula (I'), where Het is as defined above, with an aniline of formula
(1), where R%, R?, R* and R® are as defined above, in the presence of an activating
agent, such as BOP-CI (bis-(2-0x0-3-oxazolidinyl)-phosphinic acid), and two
equivalents of a base, such as triethylamine, in a solvent, such as dichloromethane (as

described, for example, by J. Cabré et al, Synthesis 1984, 413) or by reacting a



20 described, for exanple, by J. Cabre et at,
Synthesis 1984, 413) or by reacting a WO 2007/ 048556

WD /eRse06/ 010185 - 18 conpound of fornula (PCT/EP2006/010185
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where Het is as defined above apgd Qis chloro, fluoro
or bromo, with an aniline of formula (I1[), where R2,
R3, R4 and R5 are as defined above, in the presence

of one e u'valent of a base,. such_as triethylam ne or

sGampAY uls @, whereHrtEs @s defingdabons and & isichlogo, fluoro or

S t 0 et 4 r
LA e L AT R R Bl o o
C oingppresehco bf by dit}lil@aléﬂt lof h blase, s@cbt @l tﬁetﬂlyfdimm: ar Saipawigotassium
of formula (II') by treatnment with a hal ogenatin

aGamonatg or bicabonpieoiiyg sadyansrsugle as dishiorgmethargriethy] acetate or N,N-

( g&ig%%ﬁ{;}ln?arﬂng§ squi%ﬁ %9}? el %: é(sd_CFT)hQA§;1pB%nd of ﬁﬂrmula I is

am no Iuorld

( [obtasifed-frath iawmthud bﬁfﬂrﬂﬁ]a' (BWyRheatmét Wik @ hhid@ndtihgagent such
sol vent such as toluene, dichloronethane or

a@ethienyl chloside jthiogyheiemide, pxRly] citopRde, phosgrpe SB/BFRRAST

. R. R~ .He ®
(R g sbbrle G nRe 179 Qibempporidnddminol-
okiiphurt idioRYEY i QB 1v2AHs MR tas tcﬁaeneRanch%oméﬂﬂnBér Aeforfiftile.

defined above, may be prepared by reacting a conpound
of fomula (1), 15 where R is hydrogen and Het, Rz,

R3, R4 and R5 are as defineqFb g, with a species Z-
R, where R is as defined above but is not hydrogep.

—~2

sy chloro, bromo or |odo or Zi R®
such t{ 4; 5 an anh rhde (t hat when R —
i*h esence of a base, R
exanple xodlun1hﬁhr|de ( Wﬁ m or potassi um
hydrexi ce, , NaN(TMS) 2, triethyl anine, sodi um O N\R1

bi car Bonat®e or potassi um carbonate, in an 20

appropHdtat e sol vent, such as ethyl acetate, or fiita

bi phasic m xture, such as a dichl oronethane /water

m xt ur@) (Ri=H)10 to 30C. The conpounds (I1) and (I{I))R* not H)
are generally known conpounds and may be prepared as
descri bed in the chem cal Iiterature or obtained from
comenci

e 2 p3 p4
conpotnd ma%gl% ??%“'é“’g? @bar & as lsdoes%rrt}'%leby%og?{‘ 4 Hee, R R, R
r gh@Re mst&flng@ab%ﬁ"@,eﬂﬁy e prepared by reacting a compound of fomula (I),

where R' is hydrogen and Het, R?, R, R* and R’ are as defined above, with a species Z-
R', where R! is as defined above but is not hydrogen and Z is preferably chloro, bromo
or iodo or Z is such that Z-R' is an anhydride (that is, when R' is COR'?, Z is OCOR'?)
in the presence of a base, for example sodium hydride, tsodium or potassium hydroxide,
NaN(TMS),, triethylamine, sodium bicarbonate or potassium carbonate, in an
appropriate solvent, such as ethyl acetate, or in a biphasic mixture,such as a
dichloromethane /water mixture, at —10 to 30°C.

The compounds (I) and (I') are generally known compounds and may be prepared
as described in the chemical literature or obtained from commercial sources. The

compound (III) is a novel compound and may be prepared as described with reference to

Scheme 4.



WD 2007/ 048556 PCT/ EP2006/ 010185 -19- Schene 4 NO2 R2
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15

2R R RBR aR NH2 N2 (I{d_ G As shown in Schene
4, the conmpound of formula (I11)" may be prepared by a
Bechanp reduction or by other established nethods, for
exanpl e, by selective catalytic r%drogenatl on, of the
nitro-conmpounds (E), (F) and (

9- di haf%®net hyl i dene- 5- ni t r orbenzonor borenes (E), wher &’
R4 angh R5Cate cahdnor o, brede e fIRioro, may be R

| ot

obR’% by the—Wtti gRT ] of The kKetones’ A\
Wi th SiNBU genejat ed di onet hy¥ i dene phosphor ane R

R 3P=C(R4) R5, R'' im0, triphenyl, tri Cl.4 al kyb,
or tridgnet hyIRam ne and R4Band R5 are haI 0o, accordin
to or by analogy with the procedures described by

HD Murtin et al, Chem Ber. 118, 2514 10 (1985),

S. Hayashi et al, Chem Lett. 1979, 983,cHiP.rRtidnSuda,
Tetrahedron Letters, 22, 1421 (1981). E/ Z-m xt ixes

t he 9- nonohal onet hyI i dene- 5-ni tro-beAzonor bonenes (E)
whereR4 is hydrogen and RS is chI orp, brono or iod

may be repared fromthe

3 J—

<——R3

F(H) R

R

NO, o

R’ R
R® I
Rs — - Rs —_
R* I
NH, NO,

()

As shown in Scheme 4, the compound of formula (IIT) may be prepared
by a Bechamp reduction or by other established methods, for example, by selective
catalytic hydrogenation, of the nitro-compounds (E), (F) and (G).

The 9-dihalomethylidene-5-nitro-benzonorbornenes (E), where R* and R’ are
chloro, bromo or fluoro, may be obtained by the Wittig olefination of the ketones (D)
with in situ generated dihalomethylidene phosphoranes R"sP=C(RHR’, where R™ is
tripﬁenyl, tri Cy.4 alkyl or tridimethylamine and R* and R are halo, according to or by
analogy with the procedures described by H-D. Martin et al, Chem. Ber. 118, 2514
(1985), S.Hayashi et al, Chem. Lett. 1979, 983, or M. Suda, Tetrahedron Letters, 22,
1421 (1981).

E/Z-mixtures of the 9-monohalomethylidene-5-nitro-benzonorbornenes (E),
whereR* is hydrogen and R’ is chloro, bromo or iodo, may be prepared from the
compound (D) by analogy with the procedure described in Tetrahedron Letters, 37, 1913
(1996), Synthesis, 1087 (2003) or Tetrahedron Letters 43, 2725 (2002). Mixed



conmpound (D) by analogy with the procedure descri bed
in Tetrahedron Letters, 37, 1913 15 (1996), Synthesis,

waee7/04003) or Tetrahedron Letters 43, 2725 (RODERP2006/010185
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M xed WO 2007/ 048556 PCT/ EP20063$10185 -20
di hal onet hyl i denes may be obtai ned by net hods
descri bed by P.Knochel, Synthesis, 1797 (2003). The

9-cyano i dene- 5- nltro benzonor bonenes , ere )
RO BAFDRS T e e B oo R BbG B BrRpehgl Symihesis,
tqqg Md% ol efination of the ketones (D) with 5

cyano- net hyl i dene phosphoranes or from

9- di cYyihe®-¢yahbyrhdthdidenesrnivatbergsndblyorasdsCE), where R4 is hydrogen
condensation with nmalodinitrile, both according t

e§ﬂéB| IS PR FBen Beraparedrhy the Patigrqlefinatiop/of the lsstt@m’é@) with
z(i)no Z&&Ha&% JQ?@ }%%ngeﬁ 9 &&%8 Wé&@@ﬂg dérlrz‘}atlves by bas1c

t hbﬂd@batidiﬁviﬂl@ﬁia%diﬁm@len&ﬁh Ia@cﬂ)r@fﬁl K@Eﬂﬂlﬁlsﬁ&) metddd in the literature.
ni tromet hane in the presence of plperldlne under the
c ¥dimiK Bnes Qf&sé?lnbéaetbyhdpneiiamyrariy;né@ncabomm EhwhewsR "’ is

4979

o Taiaey i Romunity Balthe bBafien rgush e hasis, sondensitign of ketone (D)

&Yt troReiAh BFthe YrdsBfcd 68apéFRIMe @der the conditions described by Y.
9-di fl uoronet hyl i dene-5-ni tro- benzonor bonenes (E)

wWharEerid, Mdzhlé&oarfé BBTh(Z2008br o, with reducing agént S

doscr ERTIBYRS 40 mepHerome iR Sl berkgngboemgses (F) may be
Xobﬁﬂﬁ:ﬂg)y]tﬁe gbatflent d6 9 @[ﬂlxor&ﬂ@t h&%e ﬁglzro(l?&ggﬂorbgmehés E),

et al, O'ganic Letters 6, 446 04) A
alwhgre Kt gnd m’hamboﬂsﬂu@osmth I%E)ng ageefsencleais Red wﬁu IS1A1H4
of uran The

trahyd d tol uene,
o AJFIBEr b}fgtym%p llméigsc(rzge d'oyoHavay hth GrmarenpL979. 983 , X. Huang
208, 1. BocEDAS b 0 Ol 8 RS0 s .
| KRR Q) (. @tg) @hamdﬁ’ 308N €1988) I Rrtfemdeyd dolvknis are @trahyd¥6furan, ether
for two hours (Synthesis, 1071 (1993) and J. Og.
cABdriolgzpe. 8770 (1999)). The
9- oxo i ne .
001018 LB RRIGADILSTRG L B O A0 e
dirohl comprinda®) By a medd develsped By Byhigenssing LIAMDS (2

benzonor bor nenes é followed by a reductive work up
i ARV YERE), IcHR(hORYetdsioding in tetraludrofuran at -787C for two hours

I e (,J P O g. Chem
SQ?ﬁ%y(%g@é?Bb% an(:l hhrg 6'? p?ﬁ"g@%(l?;g}gappas et al,
Tet r alrad QXL hitRI- Benzznoxﬁgﬁﬁnéslﬁﬁ@)la beé d)leE]TnBH lusing standard
phosphite (WS. Know es et al, gr Chem 25, 1031

( Qm)lyswocronzhtm;s émeilﬂdomqﬁhe(m at i\m@/ m 9-aH<crhﬂr:ne—

d 196
g{:]rllzgﬁf)rbog}egeg C()%ﬁg\%g&réy are cg Y PHS’r? mg ¥ecchmg agents such

Chd em%&%m&pﬁmew hangbas &1 Tﬁ@rg Chem. 33, 787 (1968), dimethyl
5-ni tro-benzonorbonenes (C), where R is hydrogen or
Caulphige kJ,J. Bapplasrt al sTetrahedron Letters, 7, 4273 (1966), trimethyl phosphite
(W.S. Knowles et al, J. Org. Chem. 25, 1031 (1960), or zinc/acetic acid (R. Muneyuki
and H. Tanida, J. Org. Chem. 31, 1988 (1966). Commonly used solvents are, for
example, dichloromethane, chloroform and methanol.
The 5-nitro-benzonorbormenes (C), where R' is hydrogen or C;_4 alkyl and R" is

Ci.4 alkyl or Cs.6 cycloalkyl or R' and R" together with the carbon atom to which they are

attached form a 4-6 membered cycloalkyl ring and R? and R? are as defined above, may



Cl.4 alkyl or C3_6 cycloalkyl or R and R' together
wWth the carbon atomto which they are attached form

w207 048580ber ed cycl oal kyl ring and R2 and R3 BCEHER206/010185
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defi ned above, may WO 2007/048§g§ PCT/ EP2006/ 010185
-21 be prepared by the selectiVve hydrogenation of the
conpounds (B) using Pd/C (or other suitable catalysts
such as Ra/Ni) with the absorption of 1 equival ent of

hyel pmy@fedmydbe selﬁ@é/edtydmgqgattyyl ofrihg @@ypwrtdq (Bhusing Pd/C (or other

g%lglgﬂ% aef‘eicligg é&(&%@%@?% Lﬁduﬁléﬁle Cagﬁ(gp? 100, ﬂ@ 1 gglélvgegt of hydrogen under

hydr@eBAAbY analogRith IKTBIGBERPELSOFR MhAdyiki &nd B: Panida, J. Org.
W ki nson cat al yst,

cbhemo$ £.i 1988 r(l?ﬁﬁér@ﬂph osridin@israno by drogeratior goderdiopmmigeneous

oSt T ke kit cutSot o Erhen PBR D hodtomhypg cquivalents,

9irielrdhy 6B T(Flhérfeo dkﬁf&&ﬂ%gﬁ’é %&8)1 Q&%?te (rﬁ):thameétg &L ambient
I s hydriogen or ~ 4" alkyl and R kyl
C®népecatoteoal kyl or R and R' toget her vvlth the car bon

are attached fo

ﬁéﬁg‘e@a 9&?‘8{@5@#&5 ﬁ@nmrw&weﬁéﬁ?@%%ﬁd@fhyﬁwm or Ci4
aS’]‘R Fan y}gl@l ﬁ[lﬁﬁ%?@% GQ clbgﬂﬁ P&qt' a'n@@{ QE flﬂeﬂ Wit Meq:arbon atom

generate enzyne xarrp starting"from a
6tanwhich almiyharramthd}md a@mda 4f6 fembicd cy@palkgbrinsesnt Rbeet R? are as
b L. Paquette et a] Amer. Chem Soc., 99, 3734

é@f 25pVve. i Rt H’Fé?a@@ Py #h5 addisioaefragdp giu geresated benzyne [for

ST (PSSO 5 o 87 e

(LYGGNdttctd af JGAadekwtheno 1S0B. 9, 6173\4 kp77VbY RO AB&RUEABEIY precursors
to or by analo with one of the procedures describe

b(seRH. Pahissiaket nﬁetmhedrm 42,701 (2093, R. Myaayuks and Ihd@nida, J.

E é966 h P 3 Kf%e]&ggg)t] é&? lal 6d,lplg)§h?r 6 ghcﬁ]k}/lglgéneig%rding to or by
( V. wi@h BA&IBLthe @rédedates ddscriD8® by ROMiHe gﬁacand?@ Tahidft J. Org.
(1977), R N. Warrener et al, Mol ecules, 353 (2001)

RChkfm-V%\k 8BS (1966),. Krivshele b drg20. Ghenl9141 64 241@*.[02004) J W. Coe et

L . 150 S o L P55 ERALGE
d(l@'?bp TOREWRRRer AR MDBculE6, 35Y oY\ RN, WatdhePEr alZMolecules,

but anone and di met hoxyet hane. 'Reacti on tenper at ur es
r anigd (20@hn Suitable eprpec soluems far thﬂ;@ﬁ@esspmhellealndthy] ether, butyl

et b BTN eAcelcas, S ahy Oy oldene, 2-
Gl FhorRGing dlrﬁétho}%qilzar{elﬁzget%t‘l{on t&hfer é(%ées lg%c( ﬁ:gxﬁﬁbomaedxgﬁerature to

Little et al 49,71

et0@C, prbferﬁblgSS(Bﬂ%ﬁ'\ 60 813 (1995) and S. Collins et

al , 3395 (1990). 6-Ntroanthranilic

aci ds6 d’flkrlo Pﬁﬁﬁaﬂlelk)’lf‘élﬁ’énijé‘ﬁ"elaﬁpﬁﬁ?d 2 areridedpy dhd¥eushgrhwander

i 9 r d cal
"?ttaérg yPERDR A%gc% 3 f ¢1b5’ﬁ g%@rgir; [}%aslc('i%% RLD. Littlg et al, J. Org
TORerh. msenme@(ma) qomu relgl, Of Ok CHepr 60) SIS ((13%) 4n@)S. Collins et al,
(D) (C) g and (III)
J. Org. Chem. 55,33 5 (1990)
6-Nitroanthranilic acids of formula (A) are generally known compounds and may
be prepared as described in the chemical literature or obtained from commercial sources.
The intermediate compounds of the formulae (B), (C), (D), (E), (F), (G) and (III),

are novel compounds and form further aspects of the present invention.

In particular, the invention includes a compound of the formula (B):



are novel conmpounds and form further aspects of the
present invention. In particular, the invention

WO 7048586 a conpound of the fornula (B): WO 20B7T/BEBB&GG10185
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PCT/ EP2006/ 010185 -22 R2 R R3 - (B) R N
including the E- and Z-isoners 1ndividually, where
they exist, or in adm xture, where R is hydrogen or
Cl-4 alkyl and R" is Cl_ 4 algyl, or C3_6 cycl oal kyl or
R and R', together wth tRe carbo_,aton1to whi ch
they are attached, form@ 2 wer ed cycl oal kyl
ring 5 and R2 and R3 Bre i ndepéident |y,
hydrogen, halo, Cl.4 alk 4 al BOxy, Cl 4

hal oal kyl or Cl1_4 haloalko Suitably, R2 and R3 are
each, independently, hydro en, hal o (especially

. it e lesing {Sfeg{‘e%m?*egv&g@ﬁn W@ﬁ%@hq&espec'ﬁbéengre where R’
2Eﬁeho>%og%% A R %nﬁkdﬁ?@? pRIE of BE. L4AIEIcki%or R AR, together

bronmo or exanple, 7-
7 wathl the 0arb6n btoom whlcﬂ-tlmlt zhy hitached Hermnadt (835 membbmdh:ycloa]kyl ring
hydrog both fluoro, ch]oro or brom (for

6 aad B Roprete et lrﬁ%pm@yﬂ(,fftyer%ﬁadﬁle &l aliS1 8] Sitoxy,
Y~ Or thoxy) O particul ar
gg@?& R§(: h%kﬁks of the formula (B) where R and

R ar euf::sblycte:?farmeml3 abeueh, iRlependently diydgsen, Balb @ specially fluoro,
7-halo or 7-Cl-4 al kyl (especially 6-brono, 7- 15
c khleFor tromoydr e Akyldesnseis V}netlaﬂ%orpél 4 dkomiespreinlbrmethoxy).

R%Jsg‘rﬂg' , ghe e ﬂegnl?cf Eo (cﬁ eganglﬁﬂe—égngslg%&% %hl%rg 6}8}1’18 or methyl

6 (@r kA SIBD7 -Huo0rd, 8- chﬂ’(brﬁ%-bﬁ%ﬁd or ﬁndﬁ%ﬂﬁ@ﬂ ri aﬂmRéﬁﬁﬂioth hydrogen,
are conmpounds of the formula (B) where R and R' are
abobfiuasedhigye ws brqzpo i(er pyamplghd-dérpmppor toth aneshexy (for example,

4 I eC| 6-brono, 7- chloro, 7-fluoro
OP%]?-‘Eh e °4§°r% g ¥ hydrogen or R2 and R3 toget her

are 60% rc@ﬂan%tgﬁslairk e¥potndd-of kl{@ﬂoﬁnﬁh B) ke ﬁflarﬁl R" are as

al koxy (especjally 6, 8- dlnethox -di brono or 8-

ddedén Réym hydragen, Gbale, Maérm 7R@14aalbyh(3¢@@®geé}y 6-bromo, 7-
str |ve 0 d for

SNBSS of 2By SRR IS by et B di] tblicha® 6.8-di-C

dafkex§,,8-dNREoCP Hnﬂl@]qsall&fx9 (Bdpesially B, 8ldRleehox3, 6,.8a8ibAMmo or 7,8-
32 Conpound R R 5 01 @C2H5 C2H5 H H
dimethoxy). Of especial mterest are compounds of the formula (B) where R' and R" are

as defined above, R? is hydrogen, 6-halo, 7-halo or 7-C_4 alkyl (especially 6-bromo, 7-
chloro, 7-fluoro or 7-methyl), and R3is hydrogen or R%and R® together are 6,8-di-C;4
alkoxy, 6,8-dihalo or 7,8-di-C;_4 alkoxy (especially 6,8-dimethoxy, 6,8-dibromo or 7,8-
dimethoxy). Typically, both R?and R® are hydrogen.

INustrative of the compounds of formula (B) are the compounds listed in Table 32
below. Characterising data for these compounds are given in Table 33.

Table 32

Compound R’ R" R* R’
No.
32.01 C,H;s C,Hs H H
32.02 CH; CH; H H
32.03% H CH;3 H H




32.02 CH3 CH3 HH 32.03* HCH3 HH W 2007/ 048556
PCT/ EP2006/ 010185 -23 32.04* H C2H5 HH 32.05* H

WO sw708F H H 32. 06* H cycl opropyl H H 32. 07PCHEP2006/010185
cycl ohexyl HH 32.08 -C3H6- H43.32.09 -CAH8- H H
32.10 -C5H10- HH 32.11 n-C3H7 n-C3H7 HH 32.12* H
n-C3H7HH 3213*CH302H5HH 3214CHSCH37CI H

32 f"LIOf‘LIOlf"LIQLID’)’ f"LIOf"LIO_Il_LL 17f"LIQ

CH3 6 B2 37 18 o8 o iuocrézl’g 32Hi9 cHs cHeH

7- 32. 2G5 CH3 icatles
3§0‘5’W5 C.H | gl - H
E/ Zi m xtures Tlabl e Conp )ung Lghysfcal NMR, 8 (ppm

(COL13p2.080 Tata 32101 m p. GBlopicpylH]| 7. 701 (d. liF),

7.4 (d_1H 17 06 (+ 1H] 6799 (m AW 5 31 (lor s
1H) | 43887¢br |s, 1H)\H 1 96 (n@ych}h)exyl 0.89 (H 6H)| H
32. JL. 95-l96€ o—tH— At d—tH 767
(t. 11128 99 |[(m 5¢'3§? (br s. 1H)|, 4. 37 (br|s, H
1 5704 25, 6H). 13cc 9. 83, 154. 30, 147. 33, H

T

144{12. 142,89, 141.93, 125.23 (2 C ), 119, 32

105| 68,3500 51,| 50. 44, 19ch,10- 18.90. 32.05 H scous oi |H
11N

1H M —F2{(2xd 7 43 ( vr*l 1D 708 (2%t 1H
3 L \ AL AN ] =

3211 | T n-GHy 'n'CiH, H "’ H
32.12%* H n-CsH; H H
32.13* CH; C;Hs H H

32.14 CH; CH; 7-Cl H

32.15 CH; CH; 7-CHs3 H

32.16 CH3; CH; 7-F H
32.17 CH; CH; 6-Br H

32.18 CH; CH; 6-OCHj; 8-OCHj3;

32.19 CH; CH; 7-OCHj; 8-OCH;

32.20 CH; CH; 6-Br 8-Br

* indicates E/Z-mixtures
Table 33
Compound Physical NMR, 6 (ppm) (CDCl3)
No. Data

32.01 m.p. 60-61°C | 'H: 7.70 (d, 1H), 7.42 (d, 1H), 7.06 (t, 1H), 6.99 (m,
2H), 5.31 (br s, 1H), 4.46 (br s, 1H), 1.96 (m, 4H),
0.89 (t, 6H).

32.02 m.p. 95-96°C | 'H: 7.70 (d, 1H), 7.41 (d, 1H), 7.07 (t, 1H), 6.99 (m,
2H), 5.34 (br s, 1H), 4.47 (br s, 1H), 1.57 (2s, 6H).
BC: 159.83, 154.30, 147.33, 144.12, 142.89, 141.93,
125.23 (2 C’s), 119.32, 105.68, 50.51, 50.44, 19.05,
18.90.

32.05 viscous oil "H: 7.72 (2xd, 1H), 7.43 (2xd, 1H), 7.08 (2xt, 1H),
6.92 (m, 2H), 5.34 and 4.47 (each br s), 5.02 and
4.18 (each br s): the 4 signals account for 2H, 4.43
(2xd, 1H), 2.41 (m, 1H), 0.96 (m, 3H), 0.83 (m, 3H).




6.92 (m 2H), 5.34 and 4.47 (each br s), 5.02 and
4.18 (each br s): the 4 signals account for 2H, 4.43

W@ 200d/04855h , 2.41 (m 1H), 0.96 (m 3H), 0.83 (PET/BPH006/010185

WD 2007/ 048556 PCT/ EP2006/ 01018%4 _ - 24 32. 06 vi scous
oil 1H 7.73 (2xd, 1H), 7.49 and 7.40 (each d,
together 1H), 7.08 (2xt, 1H), 7.02 (m 2H); 5.46,

5.06, 4.35 and 4.22 (each br s, together 2H); 1.36
(nL 1D 0 6 (m 21N n'm and-0-21 /')vm 2N 32 00

A I -~

mif. 3896 ' 1 visqausdl | | FH: 773 43xd, d D1 1449 and GefO((each d, together

1H, 6.99 (m 103C 2H) | 1H).170§ BxtslH AO2 (m, 2H)(ﬁ»|46s$ 06, 4.35
1H, 2.19 (m 4H), 1.59afd¥%.22kpachTra, iogethst 2H) 1la360n, 1H), 0.66
i ncl udes a gonpound of { g, 21y, Mi6ankd®@.21 (Fdn, 7). R3 (O

R T8 p 1TiCl Apnid-ne’ ty f’;"‘)i’ (Z 1078 ! W'(%kat" 18, 6.99 (m,
where they GXI st r

hydr ogen or 036)(;y @%T{ %Délwi?ﬁ% brs’or 169(m 41,

Cy 1 aoal kvl . _adr and R wi-th—the carbon
e Ky R

atomto which they are attached forma 4 to 6

e AR08 o APl Rl 05 e

al koxy, C1- 4 hanaIkyI or ¢$ 4 hal oal koxy. 10

Suitably, R2 and R3 are ndeo*ndently, hydr ogen,

hal o (especially fluﬁf brompg) C1-4 al kyl
(especially methyl) or especially

nmet hoxy). Usually, one o i s hydrogen and

the other is fluoro, chl dNQ, bronp or nmethyl (for

exanple, 7-fluoro, 7-chloro, 6-brono or 7-nethyl) or
Rﬁlchrdﬂnmedf-embtﬁ isotmyd;riogieyiduallb,ot/lhﬁré theyreajst,odrlioadmorture, where R’

fegroi?(e,ngc_yg Pﬂ‘ggﬁbg P%; Y(IDI) ¥, §r G? ?rg{[qli%rlgt ho? ' anIl %r" together
p%t‘h' tﬁéit:zﬁ'[)oﬁ Qttoﬁ{ fSWhidh %6310%9 Qﬂt’d&ﬂé% Gbrrh EQ; tfo‘H lrﬁHJn@efeg)cycloalky] ring

wher e are as ove,

hyntﬂ R@ emnd R% ajeaim gach; hnlepemient'ly,(ﬁydxfbgah,ld;dlo (Cé,&pxﬂqﬂ,eﬂli _yalkoxy,
brono, 7- chl ar 7-fluoro or 7-methyl), and R3 is
DG BUBHIE oM Woget her ar e 6. 8 d) . C1 4

o & SO IR 88l eyt bt sy nor

15

20

eshdend @l brombir@sit allayl despeciphy natshydf ort Gyey élbclix’y.tdeape(cfé)lly methoxy).
where R and R' are.
Usually, one of R® and R

is hydrogen and the other is fluoro, chloro, bromo or methyl
(for example, 7-fluoro, 7-chloro, 6-bromo or 7-methyl) or R? and R* are both hydrogen,
both fluoro, chloro or bromo (for example, 6,8-dibromo) or both methoxy (for example,
6,8-dimethoxy or 7,8-dimethoxy).

Of particular interest are compounds of the formula (C) where R' and R" are as
defined above, R? is hydrogen, 6-halo, 7-halo or 7-C,_4 alkyl (especially 6-bromo, 7-
chloro, 7-fluoro or 7-methyl), and R3is hydrogen or R? and R® together are 6,8-di-C .4
alkoxy, 6,8-dihalo or 7,8-di-C; 4 alkoxy (especially 6,8-dimethoxy, 6,8-dibromo or 7,8-
dimethoxy). Of especial interest are compounds of the formula (C) where R' and R" are
as defined above, R?is hydrogen, 6-halo, 7-halo or 7-C,_4 alkyl (especially 6-bromo, 7-
chloro, 7-fluoro or 7-methyl), and R?is hydrogen or R% and R® together are 6,8-di-C, 4
alkoxy, 6,8-dihalo or 7,8-di-C, .4 alkoxy (especially 6,8-dimethoxy, 6,8-dibromo or 7,8-
dimethoxy). Typically, both R* and R? are hydrogen.



as defined above, R2 is hydrogen, 6-halo, 7-halo or
7-Cl_4 alkyl (especially 6-bronmo, 7- chloro, 7-fluoro

w@eo07/0#8s58¢d1yl ), and R3 is hydrogen or R2 and R3PCDHRI0h&€010185

5

are 6,8-di-Cl4 al koxy, 6,8-dihaso or 7,8-di-Cl_4
al koxy (especially 6, 8-di net hoxy, 6, 8-dibrono or 7, 8-
di met hoxy). Typically, both R2 and R3 are hydrogen. WO

compod I8 FopEEPp e Lol Loast trkorvr-upealived in Table 34

Tajal fv. TharRed R %ﬂﬁgﬂﬁ’%@s@& Guil@! fe gﬁfentnli‘ §36le 35.
conpounds are given I n Table 5 Tabl € 34 Conpound R

RTdkle B8 No. 34.01 C2H5 C2H5 HH 34.02 CH3 CH3 HH

34. 03* H 3 H—34. 04+ H C2H5 H H 34 05* H | so-C3H7

H H| Gempgung cycl o;#opyl HH R'o7* b cycRohexy] H i3

34.08 -®¥6- HH 34.09 -C4H8- HH 34.110 -C5H o0-|HH

34. 11 n3438H/ nf CBHCHH 34. 12*ChHHN-C3H/ H M 34.13* H

CH3le2us H H B4.14 CH3 CHR 7-d H 34115 CH3 CHR

7o #4816 08 @B 7-Fln ofiy op asleer i H

o orB V90 20 i OB 6B |8 br OB i ndicatedt | H

E/ Zy m xuupes 5 Tabl egg35 Cofrpoungd,iphysiclal NYR, 6 [(ppmH

(oo 3)34.05* H iso-C3Hy H H
34.06* H cyclopropyl H H
34.07* H cyclohexyl H H
34.08 -CsHg- H H
34.09 -C4Hs- H H
34.10 -CsHjo- H H
34.11 n-CsHy n-CsHy H H
34.12% H n-CsH; H H
34.13* CH, C,H; H H
34.14 CH3; CH3; 7-Cl H
34.15 CH; CH3; 7-CHj3 H
34.16 CH; CH; 7-F H
34.17 CH3 CH; 6-Br H
34.18 CH; CH; 6-OCH; 8-OCHj3;
34.19 CH; CH; 7-OCH; 8-OCH;3;
34.20 CHj3; CH; 6-Br 8-Br

* indicates E/Z-mixtures
Table 35
Compound Physical NMR, & (ppm) (CDCl)

No. Data

34.01 m.p. 55-56°C | 'H: 7.83 (d, 1H), 7.41 (d, 1H), 7.18 (t, 1H), 4.66 (m,
1H), 3.88 (m, 1H), 2.01 (m, 2+4H), 1.31 (m, 2H),
0.93(t, 6H).




No. Data 34.01 mp. 55-56C 1H 7.83 (d, 1H), 7.41 (d,
1H), 7.18 (t, 1H), 4.66 (m 1H), 3.88 (m 1H), 2.01

W@ 07248569 , 1.31 (m 2H), 0.93(t, 6H). WO 200M¢VBBHEG010185

1
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PCT/ EP2006/ 010185 -26 34.02 m4f, _88-89C 1H 7.83 (d,

1H), 7.42 (d, 1H), 7.19 (t, 1H, 4.68 (m 1H), 3.87

(m 1H, 2.00 (m 2H), 1.64 (s, 6H), 1.34 (m 1H),

1.24 (m 1H). 13C. 150.99, 146.26, 143.16, 142.14,

126.03, 125 18 120 39 113 80 43 68 43 54 _ 26 65

25| 673408. 96|, m-noBBYY°CriiéH; AB3rdi M), 2t (detH), Fcl LddebHn 4.68 (m,
cofrpound of [the fornul a{(B),;3.8R@n, BHR22.00 Gn( ZH), 1668(s, 6H), 1.34
NO2 5 where R2 and R3 af ¢emalH)da@ym, IHependent |y,

hyfirogen, hal o, Cl-4 al k¥ic. Gb9é, @M%ym 161142.14, 126.03, 125.18,

h | kyl Cl_4 hal oal
eg:ge ihdegrendehtlya g;‘dtjgg{sg ﬁrl?%@ %&gp@%ﬁ%’?&@ﬁ%@; 19.96,

fl IValdlal hl h A ﬁl II\II /f\("r\f\f\l ’\I I \L
o107 €6 6—06f unuuul, ua Ky copttiT™

methyl) or Cl_4 al koxy (especially nethoxy). Usually,
one o .uor o,
o o ME gy ARl eGSR BOA ENSEm{1R Bl
7-chl oro, 6-brono or 7 neth.l) gR? R2 and R3 are both
hydrogen, both. fluoro, chlQr¢o7or brono (for exanple,
6, 8-di bronp) or both g anpl e,

6, 8- di met hoxy or 7, 8Rdi 8ar t (@) ar

i nterest are conpounds oé 'nﬁla (D) where R2 is
hydrogen, 6- halo, 7-halo of 7-Cl_4 alkyl (especially
6-brono, 7-chloro, 7-fluoroNQy 7- nethyl), and R3 15
IS hydrogen or R2 and R3 together are 6,8-di-Cl_4
ahkeryR* sdBR tirs &k@ee&h 10d8petideritly, Ayddolkexs thald, Qﬁaﬁﬂdylﬂdl Y4 alkoxy,
6, 8- di met hoxy di brono or 7, 8- di et hoxy) .
egpebiﬂﬁﬂlkb’h@re(?eétal%”@?@onpounds of the fornula ( D)

wher e dr pge 6- ha 7s h

(oepesias, YR e o S perd Rty thydoekn HilR (@ptHinily fluoro,
apglofBor t5r r k@r and nRehyl} @9et hak all h

6, Blofor Sroftied (%gﬁﬂf (efg%c. N9 iSiy1} QUBHLEROZY @specially methoxy).

( bispally, an¥ of B anczﬁ eﬁmm;andﬁh@eothmms@rmrmphloro bromo or methyl

§/f§r gxaéwglg lemlor orloI d- brok%r?ct) (r)]r ’B%le?hyq) o RPnd R? are both hydrogen,

both fluoro, chloro or bromo (for example, 6,8-dibromo) or both methoxy (for example,
6,8-dimethoxy or 7,8-dimethoxy).

Of particular interest are compounds of the formula (D) where R ? is hydrogen, 6-
halo, 7-halo or 7-C;_4 alkyl (especially 6-bromo, 7-chloro, 7-fluoro or 7-methyl), and R3
is hydrogen or R? and R® together are 6,8-di-C;_4 alkoxy, 6,8-dihalo or 7,8-di-C; 4 aIkoxy
(especially 6,8-dimethoxy, 6,8-dibromo or 7,8-dimethoxy). Of especial interest are
compounds of the formula (D) where R? is hydrogen, 6-halo, 7-halo or 7-C,;_4 alkyl
(especially 6-bromo, 7-chloro, 7-fluoro or 7-methyl), and R? is hydrogen or R?and R?
together are 6,8-di-C;.4 alkoxy, 6,8-dihalo or 7,8-di-C,4 alkoxy (especially 6,8-
dimethoxy, 6,8-dibromo or 7,8-dimethoxy). Typically, both R%and R are hydrogen.

INusrative of the compounds of formula (D) are the compounds listed with

characterising data in Table 36 below.



W 2000048590 2007/ 048556 PCT/ EP2006/ 010185
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Illusrative of the conmpounds of fornula (D) are the
conpounds |listed with

Cmpd R2 R3 Physica
8.07 (d,
3.49 (d, 1H),

b3t
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1,53 (
1

1H), 7.
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136. 10,

62 (d,
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1.41 (m 1H).
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1H), 7.41
(m
114C

(2x),

36.01 HH m

sing data in Table 36
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p.112- 2H),

13C. 203.79, 143.51,

(t,

122.31, 46.98 (2x),
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The invention further includes a compound of the formula (E):

NO,

including the E- and Z-isomers individually, where they exist, or in admixture, where R?

and R® are are each, independently, hydrogen, halo, C;_4 alkyl, C;4 alkoxy, C;.4 haloalkyl

or C;.4 haloalkoxy; and R* and R’ are each, independently, halo, cyano or nitro, or one of

R*and R’ is hydrogen.

Suitably, R? and R are each, independently, hydrogen, halo (especially fluoro,

chloro or bromo), C; 4 alkyl (especially methyl) or C;.4 alkoxy (especially methoxy).

Usually, one of R? and R? is hydrogen and the other is fluoro, chloro, bromo or methyl

(for example, 7-fluoro, 7-chloro, 6-bromo or 7-methyl) or R? and R are both hydrogen,

both fluoro, chloro or bromo (for example, 6,8-dibromo) or both methoxy (for example,

6,8-dimethoxy or 7,8-dimethoxy).

Of particular interest are compounds of the formula (E) where R % is hydrogen, 6-

halo, 7-halo or 7-C;_4 alkyl (especially 6-bromo, 7-chloro, 7-fluoro or 7-methyl), and R?

is hydrogen or R? and R® together are 6,8-di-C,.4 alkoxy, 6,8-dihalo or 7,8-di-C;.4 alkoxy

(especially 6,8-dimethoxy, 6,8-dibromo or 7,8-dimethoxy). Of especial interest are

compounds of the formula (E) where R?is hydrogen, 6-halo, 7-halo or 7-C,.4 alkyl




both fluoro, chloro or bronmo (for exanple,
6, 8-di brono) or both nethoxy (for exanpl e,

W@ 2®7di#sse¢ hoxy or 7,8-di nmethoxy). 15 O parti CRCHEP2006/010185
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i nterest are conmpounds of the fqggnmula (E) where R 2 is
hydrogen, 6- halo, 7-halo or 7-Cl_4 alkyl (especially
6-brono, 7-chloro, 7-fluoro or 7-nmethyl), and R3 is

hydr o R2 R3 toget her _are 8-di-:Cl, 4, al kox

S {GBDETRLY o Bevlproe s RbAyheip b B tS i yOEeT SV R? and B
6 ( ShethePRie 8- (8 , A1xHT OBRLiRIIo br B8Hi TEBLNAKIY (eSfecially 6,8-
especial interest are”conpounds of the formila (E)

wdaneh&¥y, 68-tipdrrg en7,86dimatimx y ¥ -Tiyalcallprboth BE and & layd hydrogen.

\épb'rzg 71{ta ?ﬁ@ﬁ‘%ﬁ! ggﬁgggégplrg}c _rﬁ);‘3 qsqg;p(ge, ? C(igac:;ggx? gr one of R* and

hwdE . t - 8-di . )
sy ol BT s ORI B, BB, clsbelbrais, Typicall
6b8th Rff ameltRroacy both, fBactd rhdero, morib, Sddi oretylmoo yahd preferably both are
Tﬁpi cally, both R2 and R3 are hydrogen. Suitably, R4

altHo1®% are both fluoro, chloro, brono, iodo or cyano

or on ' r her is

fluor %,S%fgiﬁé?ggfj@re %ﬁgiolh%ggﬂ cyaﬁg CQI%%H}SO@S’Typi cally

both R4 and R5 are both flugfo, chloro, brono, iodo or
cyano, and preferably botRXare\ fl JdFd. A sub-group of

t he conpounds (E) areR &ﬁw § (F): (FR2 HF) R3

(F) F(H) NO2 10 incl udigg the psl Z-isoners
individually or in adm xture, where and R3 are

each, independently, hydN®gen, halo, Cl-4 alkyl, Cl 4

al kﬁéﬁ_{,ﬁ Cl_4 hal oal kyl or Cl_4 hal oal koxy. Particul ar
vilclusingthe B and @-imemarsandigidyely of ineadintisire ovsse Rjend Ry are each,

b BenshRT ot O 2ok Y SHBSUPS BT ClSonton
apgrtiedahvalu&ASIRTARNGT Me abYENcABEN forRBhPoufds dE)AbEYE. ,
Cl-4 al koxy, C1_4 hal oal kyl or Cl4 hal oal koxy.

Par t i Anbther sul-grogp of tiRxoampurds darathedospoundd(Gor

conpounds (E) above. Illustrative of the conpounds of
formula (E), (F) and (Q Bt e coprpounds |i sted
R® = (G)
|
NO

2
where R? and R? are each, independently, hydrogen, halo, C,_4 alkyl, C; 4 alkoxy,
Ci.4 haloalkyl or Cy4 haloalkoxy. Particular values of R? and R? are as described for
compounds (E) above.

Hlustrative of the compounds of formula (E), (F) and (G) are the compounds listed
in Table 37 below. Characterising data for these compounds are given in Table 38.
Table 37

Compound R? R’ R* R’
No.
37.01 H H F F
37.02 H H Cl Cl
37.03 H H Br Br
37.04 H H I I




in Tabl e 37 bel ow. Characterising data for these

conpounds are given in Table 38. 20 Table 37 Conpound
WOR200R84888 R5 No. 37.01 HHF F 37.02 HH O ETEB00QB10185

HHBr Br 37.04 HH 1 | WO 200xJ 048556

PCT/ EP2006/ 010185 -29 37.05* HHF H 37.06* HH O H

37.07* HH Br H 37.08* HHI H 37.09 HH CN CN

37. o H-H-ENH—373+* H H-NREH—3F 27— HFF
37. 13 37 HIF F 14 7/F HEHF 3715 6XBr HIF F H
37. 6 Gy u,HsIJrl— 3y I7 7OCH3 g-OCHg F F
37.18 6-Br 8-Br F F i nd cates E/ Z- m|xtures Tahl e 38H
Conpound.oPhysijcal NI\FR S (ppm (BDC13) | No.Bbata |37. 01H
M P 00- 1H: 7Q(d I—I\, 45 (ri 1I—I) 7')Rff 1I—I\ﬁ
4.8p (Eh708101c 1H) H.03 (fn 11-H), 2 17 (mI 2H) 1. 46H
(m J.I_I) 38T (m 1314927, 575{t—2767
Hz) ‘3’4 141. 27JPTI 27.13, 128 46, 121. 18\ 104 73 CN
(t, 1037@*“ 25y 42 U6, 4217, 21. 22,CcR6. 18 q
37.11%* H H NO, H
37.12 7-Cl H F F
37.13 7-CH; H F F
37.14 7-F H F F
37.15 6-Br H F F
37.16 6-OCH; 8-OCH;3 F F
37.17 7-OCHj; 8-OCH; F F
37.18 6-Br 8-Br F F
* indicates E/Z-mixtures
Table 38
Compound Physical NMR, 6 (ppm) (CDCh)
No. Data
37.01 m.p. 99- 'H: 7.9 (d, 1H), 7.45 (d, 1H), 7.26 (t, 1H), 4.82 (m,
101°C 1H), 4.03 (m, 1H), 2.17 (m, 2H), 1.46 (m, 1H), 1.38
(m, 1H).
13C: 149.27, 145.75 (t, 276.7 Hz), 142.04, 141.27,
127.13, 125.46, 121.18, 103.73 (t, 103.73 (t, 25Hz),
42.26,42.17, 27.22, 26.18.
37.02 m.p. 136- | 'H: 7.94 (d, 1H),7.48 (d, 1H), 7.30 (t, 1H), 4.82 (m,
137°C 1H), 4.05 (m, 1H), 2.22 (m, 2H), 1.48 (m, 1H), 1.37
(m, 1H).
13C. 150.02, 147.95, 142.22, 140. 15 127.34, 12591,
121.53, 105.42, 46.54 (2x), 26.33, 25.27.
37.03 m.p. 153- | 'H: 7.94 (d, 1H), 7.49 (d, 1H), 7.31 (t, 1H), 4.79 (m,
155°C 1H), 4.03 (m, 1H), 2.23 (m, 2H), 1.47 (m, 1H), 1.35
(m, 1H);
B3C: 156.88, 147.58, 142.32, 139.83, 127.36, 126.00,
121.61, 72.62, 48.80 (2x), 26.08, 25.00.

The invention still further includes a compound of the formula (III):



37.02 MP. 136- 1H 7.94 (d, 1H),7.48 (d, 1H), 7.30
(t, 1H), 4.82 (m 137C 1H), 4.05 (m 111), 2.22 (m

WQR7/048588 (m 1H), 1.37 (m 1 H). 13C. 150. OBCT/EP2006/010185
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147.95, 142.22, 140.15, 127.34,3¢l25.91, 121.53,
105. 42, 46.54 (2x), 26.33, 25.27. 37.03 MP. 153- 1H
7.94 (d, 1H), 7.49 (d, 1H), 7.31 (t, 1H), 4.79 (m
155C 1H), 4.03 (m 1H), 2.23 (m 2H), 1.47 (m 1H)),

1.35 (m 1H); 13C. 156..88 147 58 142.32, 139. 83,
¢ .80 (2x) ;6. 08,

127.36, 126.00, 1
s pfthar, i ncl ude% conmpound

25.00. The invention d
of the formnul a (III) D 2007/049356 PCT/ EP2006/ 010185
-30 R2 R4 (7?:: g ({11) RS NH2 including the

u

E- and Z-isoners |nd|V| ally, where they exist, or in

| X (le%cgﬁ ent y, rdeZ E%gnézgsﬂl‘f{dﬁ%ﬁlﬁiﬁb\?ﬁﬁ ﬂ?ﬁ{}himst,(ﬁr 12 admixture, where R?

abk@RY arcCire éa&ﬂhtﬁ&bkr}dentl?,rhy@ilo_g@n higd1e, amlkmnyyl @nsalRéx 3¢ 4 haloalkyl
R5 are each, indepgndent]y, halo, cyano or nitro, or
oReCof halgalh@xhﬁ@dﬁs ang quam @qggn]ndgmngigrpﬁw hapgcm@ grAitro, or one of
aPe aﬁﬁ‘% ig m&gg%ndent l'y, hydrogen, halo (especially

or o, or brono), Cl_4 alkyl (especially
et hy Shit@isly Qi_éhcﬁkk&é)éa&lﬁ?nﬂﬁi@)bﬁddnﬂ BidAGEN) halo (dsspatibMy fluoro,

one of R2 and R3 is hydrogen and t%e ot her is fluoro,
c hloror brosien, ©r+ atksy! 9$peC(aflM rmeéboéh@ﬂ @14 Fkexy (especially methoxy).
thy

h%?%lg'e qhe ﬁ_’Bﬁ g{@Rf fSL}},Y gegmné e %tﬁz enis gﬁgr? fcg oro, ROLN, or methyl
e{(@i’r@kzﬁnlt)l@; BdORY, Qfﬂmor@r@BﬂIrﬁb BETAxYy1] 6OR> S8¥ARPAR both hydrogen,

hoxy or 7, 8-di met hoxy). O particul ar
i boﬂarfémro,aahéorompwn@i §fooexarhple f @B iirampE) pr hothinegthoxy dor example,

al o, 7-halo or 7-Cl.4 alkyl
(ésgh%‘ 6/bgr g%ethgf‘yéhl oro, 7-fluoro or 7-met hyI ),
and R@)f gaﬁxchyﬂmel%et RE cBpaithsi? th OB 1@ ®here R ? is hydrogen, 6-
1.4 al kox 6,8-dihalo or 7,8-di-Cl_4 al koxy

15al(>e’é1hebx @l -G, Bamybdenmcmw bi®p®, didbtayon7-ghuoro or 7-methyl), and R>

{ P bRER e e ARG 5 68 i uratisiy: 6SHANG0 o7 TG HiaCre alkoxy

Ofespetaily’6 Bldi¥kthoxy, 6,8-dibromo or 7,8-dimethoxy). Of especial interest are

compounds of the formula (III) where R? is hydrogen, 6-halo, 7-halo or 7-C, 4 alkyl
(especially 6-bromo, 7-chloro, 7-fluoro or 7-methyl), and R?is hydrogen or R? and R’
together are 6,8-di-C;.4 alkoxy, 6,8-dihalo or 7,8-di-C,_4 alkoxy (especially 6,8-
dimethoxy, 6,8-dibromo or 7,8-dimethoxy). Typically, both R? and R? are hydrogen.
Suitably, R* and R’ are both fluoro, chloro, bromo, iodo or cyaﬁo or one of R* and
R®is hydrogen and the other is fluoro, chloro, bromo, iodo, cyano or nitro. Typically
both R* and R are both fluoro, chloro, bromo, iodo or cyano, and preferably both are
fluoro.
Iustrative of the compounds of formula (II) are the compounds listed in Table 39
below. Characterising data for these compounds are given in Table 40.
Table 39

Compound R? R’ R? R’
No.
39.01 H H F F




(especially 6-brono, 7-chloro,
and R3 is hydrogen or
WG 2@ /d48581 4 al koxy,
(especially 6,8- dinmethoxy, 6, 83
7, 8- di nmet hoxy) .

hyd
chl

hydf

cya
flu
bot
for
bel
giv
39.

39.

39.

39.
39.
39.
FF
i nd

Typi cal |y,

R2 and R3
6, 8-di hal o or

7-fl uor

t oget
7, 8-
[

bot h 1F22 and

o or 7-methyl),
her are
di - C1_4PEGii/KP20y6/010185

bronmo or

R3 are

rogen. 20 Suitably, R4 and R5 are both fluoro,
orobronmo _iodo or cyano or one of R4 and R5 s
ogedp. @ﬁnd tihe ot Hér |s 1 I uoroH chl or|o, b€bno, |i odo,Cl
Yo—Of 1 Fyptcatty—both R4 —andRs—apeboth
Jroj9 oro, brono, i1odp or cyano, &nd ppéferably Br
N arfy ogflTugro. TTfustrative off the dqonpoynds of I
mula (111) Jare the conpounds listed|in Table 39 25
bw. 3gl0gractleri sirig data|for tHese cqnpoulds arle H
en in Tablg 40, [abl e 39 (‘nnr‘nnllnr*l R R3I R4 RS No-
:)1 PON6F F WD 200%/ 048556 PCTHEP2006/010€85 31 H
G—3903HHBr—Bri7 3904
T T S S A R 2 W H
D8* 3blgkxI H 39.G9 H H CN CN g39. 105 H HICN H H
* H 39.12 71d HFF 3913 7-CH3|HFE F
14 739F09—|FF 39.H5 6-Bf HF B 39. 16 6(CN,I—I3 8- OCHEN
3917 QeH3—8—OCcH3—+F—39--186-—Br—8—Br H—*
caégsloﬁl Z-|mi xt ufdés Table 38 H CN H
39.11%* H H NO; H
39.12 7-Cl H F F
39.13 7-CH; H F F
39.14 7-F H F F
39.15 6-Br H F F
39.16 6-OCH3; 8-OCH; F F
39.17 7-OCH; 8-OCHj; F F
39.18 6-Br 8-Br F F

* indicates E/Z-mixtures

Table 38
Compound Physical NMR, 6 (ppm) (CDCls)
No. Data
39.01 m.p. 99- 'H: 6.94 (t, 1H), 6.66 (d,1H), 6.50 (d, 1H), 3.91 (m,
101°C 1H), 3.86 (m, 1H), 3.72 (br, 2H, exchangeable with
D,0), 2.01 (m, 2H), 1.36 (m, 2H).
B3C: 147.16, 144.93 (t, Jo.r = 277Hz), 138.50,
130.00, 127.18, 113.94, 110.99, 104.49 (t, Jc(9).F =
25Hz), 42.62, 38.43, 27.59, 26.78.
39.02 m.p. 136- H: 6.96 (t, 1H), 6.66 (d, 1H), 6.52 (d, 1H), 3.91 (m,
137°C 1H), 3.87 (m, 1H), 3.62 (br, 2H, exchangeable with
D,0), 2.06 (m, 2H), 1.37 (m, 2H).
. 151.55, 145.97, 138.92, 128.83, 127.49, 114.10,
111.23, 102.71, 47.18, 43.01, 26.70, 25.88.
39.03 m.p. 153- 'H: 6.96 (1, 1H), 6.65 (d, 1H), 6.52 (d, 1H), 3.87 (m,
155°C 1H), 3.84 (m, 1H), 3.62 (br, 2H, exchangeable with
D,0), 2.08 (m, 2H), 1.35 (m, 2H).
B3C: 145.61, 139.00, 128.48, 127.50, 114.12, 111.30,
69.89, 49.50, 45.34, 26.42, 25.62.




Compound Physical NVR, 6 (ppm (CDCl13) No. Data 39.01
MP. 99- "H 6.94 (t, 1H), 6.66 (d,1H), 6.50 (d, 1H),

wW@2@1/048556 101C 1H), 3.86 (m 1H), 3.72 (br, 2PT/EP2006/010185
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exchangeable with D20), 2.01 (gp-.2H), 1.36 (m 2H).

13C. 147.16, 144.93 (t, JCGF = 27714z), 138.50,

130. 00, 127.18, 113.94, 110.99, 104.49 (t, JC(9-F =

25Hz), 42.62, 38.43, 27.59, 26.78. 39.02 MP. 136- 1H:

6.96 (t, 1H), 6.66 (d, 1H), 6.52 (d, 1H), 3.91 (m

\::-\/I 3t7C it"ll)a’s n%w%efl %uri]d a'nat e @8m%9ﬁnds%f|’foﬁﬁﬁ99g'79&%?h@§ to the
14IrB/e9ﬁion 118\& ﬂﬁ pradRaerpds?:E’ a49:ry idﬂalﬁigeousldphcﬁﬁm of activities for
102. 71, 47. fl?’ 43.01, 26.70, 25.88. 39. % MP. 153-
1Protesting usetu erq)“s agaipst laeasiﬁl-f)hat g 8?“5(39 y WOPBthS’geT(‘?n

1 4 exchangeabl e
ﬁﬁﬁoé,@% ngg S&gm(as mfﬁbbg“c%’?‘ﬁg’p?’m@ . 13C. 145. 61,

139. 0Qhe hﬁ&nﬁ&n rélés twla méthdd b2 conltidlling or pePeldthg hEeshlion of useful
45, 34, 26.42, 25.62. WO 2007/ 048556 PCT/ EP2006/ 010185

_ glantsbyrplytopsihoseris mistaeEgankyms, herean agempayndef formula (1) is
Lrggﬁq&daas (ak)weaﬁgpédﬁjérﬁ% g Iptlzﬁﬁs tb H%ﬁ‘? L r DRYS: 1o$u%rthef-reof The

Ses eous spectru

agémpodride ®f E@inul@(l@b@ﬁi’rdhﬂ % tdlﬂxefml‘l'enﬁbﬁ Atesdig@dtuisied by excellent
di seases that are caused by phytopathogenic 5

mRetheRTay dew saesof anpination, by heing Wedldplerated by plnnfm@@y being

f contr

g?@Vllenveﬂgallg’n g S@FY O%\;Co\]ée%% gse#lrﬂ llI'aQ1V§hPI§V%I§IVC an% systemlc pI'OpCI‘thS

phyd Q@atséwﬂﬁryr&emﬁ;ﬁrm&aﬁu S¥Ful plHed. g1he compeliR@Ustdofthula (I) can
formul a i's ied as ac:ltvelngredlent to the

pbanses, tOthnblénor de&twefrtb@dlsmses thet desyn on phaatseerfpartsiof plants (fruit,

d f f he.
PIRGH Torlts, SR pets D an i ot S5t gt whie at the
r e tiRk p@&e&thfgaéwfhos@yaxﬁedfnge his tha! g%»atlﬁelr &Y. from

pl ants and by being envi ronman%ﬂg |y safe. They have
vehytopatkdgenicomicaodrganisps.event i ve and systemic

propey.ti and .are used for ct r ous

(e ult 3 p B AL pisESunndRe BRI 1o aegus for the

Uﬁ@éﬂrﬂeﬁt offhktigro fgag€1§ faR¥¥ial, he pﬁ'tl%ﬁﬁ? &f séeh@tfnﬂ? Glber® brains) and

plants or parts of plants (fruit, blossons, |eaves

spl@nsquttmgse(r:sgf nc@ofm)the)ﬁrochcﬁbe agntlstcfumgat infécticmsfasiwell as against
|l ants, while at. the 15 s time protecting also

%%paﬁlé‘?&e Icfpngipecpiringia t eh%ﬁ‘l grow later e.g. from

Furthermore the compounds of formula (I) according to the invention may be used
for controlling fungi in related areas, for example in the protection of technical
materials, including wood and wood related technical products, in food storage or in
hygiene management.

The compounds of formula (I) are, for example, effective against the
phytopathogenic fungi of the following classes: Fungi imperfecti (e.g. Botrytis,
Pyricularia, Helminthosporium, Fusarium, Septoria, Cercospora and Alternaria) and
Basidiomycetes (e.g. Rhizoctonia, Hemileia, Puccinia). Additionally, they are also
effective against the Ascomycetes classes (e.g. Venturia and Erysiphe, Podosphaera,
Monilinia, Uncinula) and of the Oomycetes classes (e.g. Phytophthora, Pythium,
Plasmopara). Good activity has been observed against Asian soybean rust (Phakopsora

pachyrhizi). Good activity has also been observed against rust diseases, such as Puccinia



phyt opat hogenic m croorganisns. It is also possible to
use conpounds of forrmula (1) as dressing agents for

W0 b@7/04858@t nent of plant propagati on materi al , PCAEP2006/010185

10

15

20

25

30

particular of seeds (fruit, tubgys, grains) and plant
cuttings (e.g. rice), for the protection against
fungal infections as well as against 20

ph at hogeni ¢ fun occurring in t soil . ) i
Fr%@ﬂ@rweﬁrﬁ'ée SRV LOMBPHALS.0 ?‘Pfymaeé%raﬁﬁ ¢ffpctiye against

t I H

' BfubPUROUER oINSl (0 £ ARGl Aol 43Dh, Pdudomonas spp.

t Eckiniiz amylovataessivadl sas agaﬂisudueru@amo@dmamd wms)j rel at ed
techni cal products in food storage or in

rranagé?ﬁrémﬂt oscoprel tspymies. el plant @ ‘zqemér@d tygjgally comprise
%518‘?\/ rﬁf g&%ﬁ XF 1@9@! &?&ﬂﬁaﬁeatp@%fe Eh&q er'i]éec nfaﬁkg Isorghum and
ol1'0w ng cf a535es i npe f :

B@fﬂﬁt}éﬂ kpaciesPybebCdhgdribaet drigl fﬁﬁdﬁrhﬁéﬂ)mdmﬁ'ﬁl, dﬁibaﬁﬁlhdlmft fruit (apples,
Septoria, Cercospora and Alternaria) and
BRS&ITS mw&meé@%ealglonm@mmtrawbwr r@r@enmdmléekbemes)
A I j i nst

ije%ghn{]/rg&@ lééftﬁ QQEP{ S?t—{n%lsa p%%é n?{jbegr?s) dif p%gg (raa%e gtard POPPY,
PoH o&sp hafToders3 @oddit,| dabod oil PNitd) dbéba &Bﬂs tgfodnlalﬁuts) cucumber plants
Qonycetes classes (e.g. Phytophthora, Pyt hi um

P(REwRIpaS: aycuntzsssl el ons) fllyrerr&@tb@@ﬁomkﬂﬁér hemparglsn)n@trus fruit

R GRS R R SRR BIN et ioh 1R amacocos.
SHAbagSs, Batesih mn@oﬁéﬂo%%gésoﬂ&ﬁ%@s %ﬁgﬁzm%cgg@@aggcad’&3

recondi ta spp. Furthernore, the novel conpounds of
f gmnarlnam@m), campherd ﬁeplanv;@ualg a$ tebrccophyts oqdifelsoegaplants, sugar cane,

cteria and viruses (e.g., a Xant hononas, sp
PG e A e hore- Gy el Bbhctalenter s Vel Shpmentals.
the t ghacs RS ﬁrar«rﬂsrrgst))be%trarsrboarae iRb@RRRg ﬁfsotubérur plants that
i nvention, useful plants to be protected typr cal

cbmb@e rerﬁletddetomrit twherhicsgesdike drahoxynaintrslassex @aﬂerbmdes (such

81 Soesradipis, FERD M S s, ZRk vt P bes furon,
pB%ﬁlfur@ﬁ‘éﬂ@%i%@sﬁ%ﬁmf EPSHS ( ﬁe&lrg)}mv %ﬁrrématelsipﬁosghate-

peaches, al nonds,” cherries, strawb S, raspberri
amﬂmt]lﬂsa):llnbémtmse@S (glitagine sryotlnstapd:)anhlbxt()tse:aﬂ?o (protiopbsphyrinogen-

bt Stiisesbefiuy e el iethors O bise Bk o seesti
o E@%r%eerﬂlg ONR @Q%él)e of %Lb%mr%[ h& ek ?en]dgr&ﬂHﬁzhit s hrmdazolmones

cunber mel on fibre plants (cotton

| efgelmazambk Ulsy émwentlor(ad)nmngﬁls of bmafdmg (rrgut@aeém)lm Clearf1e1d®
mandar i ns) ; i nach, lettuce, aspara

et abl es P 9
cSHBRGEEPC &%rrrog@sExeﬁPl@ﬁg cRogFHiabBave Rssp Agnsisted tolerant to herbicides

DBRCSEL s RGERE SR cry PROCRTUD ATl

c glméosmeitte Besispap pelize \xalnleﬁSs cdnosiciddyraadsblandderaheltrade names
rubber | ants, as well as ornanentals. 15 The term

" BeundHPRepdy® sHeF%ﬂfton@)@‘%‘é’éméIt“BB@ as including al so
usef ml‘h@ l it 'ﬁséfn%lants" is to be understood as including also useful plants which

have been so transformed by the use of recombinant DNA techniques that they are
capable of synthesising one or more selectively acting toxins, such as are known, for
example, from toxin-producing bacteria, especially those of the genus Bacillus.

The term "useful plants” is to be understood as including also useful plants which

have been so transformed by the use of recombinant DNA techniques that they are



have been rendered tolerant to herbicides |ike
bronoxyni | or classes of herbicides (such as, for
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primsulfuron, prosulfuron and4rifloxysulfuron,

EPSPS (5-enol - pyrovyl - shi ki mat e- 3- phosphat e- synt hase)
inhibitors, GS (glutam ne synthetase) inhibitors or

PPO ( pr ot opor phyri nogen 20 oxi dase) inhibitors) as a

r E3RAbie QffsyrBivisingiapHarthaganioHbsBncashaxmeysedctiye Agqng such as, for
engl r - " b

DRAAREL S PR Bl AL RAAY PRPs1RER 5 £ 0.0 302229
b¥xemples of sauhadntifethbgelsic efibstaneedintir{nipdrig Pﬁﬂﬁ;i capabls of
Clearfield(r sumrer rape (Canola). Exanples of crops

t Rythesisiee B@Lr@npeﬁbeﬁw subsaneestare snowen Pt pxparple.drom EP-A-0 392

C rbl ci dgs tig.engi neering net hods .
AR U0 11 DS AL BB R e FRARS BE bRk R yanseenic
V BlahBldr€ gerfe@aNEkfoval loth@péisbBtiHedHABE atthadaF @R cABEE For

RoundupReady(r) , Herculex 1(r) and LibertyLink(r).
Thearpplenin'the peblicapprimentignedabotre under st ood as

i ncludi ng al.go useful ts whic have.been so
tr ansf BF R DgEnal f sl P d Al sF o beE PRI EBUHp grbgace the place
t BRtwhidlethe Ak&ul F13RR BRI Sy, WHIESIhS iphht Eﬁﬁ)agﬁtidmh@teﬁals of the
sel ectively acting toxins, such as are known, for 30
exsaipl mantf psrrovonariwhere theqilay phempigati oramatesiplsaif ahd yseful plants will
those of.th enus Bacil]ys. The term "useful pl.ants”
BB GedLinti e el 3n SR&mpledPianchg 1arisas adiRl onafifk srop plants ar

ldvhine have been so transformed by the use of
reconbi nant DNA techni ques that they are WO
2007/ D8 ESG ‘PCHt pRIAOMI G LOABHal -iSdndragiadd ® ddnote generative parts of
synt hesi si ant.i pat hogenj c subst ances having a
o thecalint, sich dp s, hich Sam be pisid Topihs FHEPTEaoNSS taclaftes and
n H r H LU ( - A-
B IAER b S48, 0L B Qb RFE e R, TRt ufly oo
amgntioredsgeai anpié sexds (mape ket @hse)syootd) émits, tabers Untlbs, rhizomes
antjpath ni ¢ substances are known, for exanple, from
EPId PSPty E%}Trwt%vls@s #8d yaie piptawdicisae jghe trapplanted

f f '

AL B SRS AT RS0 By U0 b ong Tose youns

apland esr bymdtecfedbefax amampdpdantation hea @utdllor paitiabtGsatment by
mentioned _above. The term"|ocus" of a useful plant as
udegersine Preterablynpland eepppgationpatedali ieunerdeod wrileppiecsgeds.
the u j 3 0l

br opartis SemPaRs 8t Rffi 6)hd0e YRREFuMISaRIA b or, preferably.

otogether with kerriekwatid 4o wRagaionoentorbRy embloyed it the adssfffoimulation.
plants will be placed into the soil. An exanple for )
such Bherelons thednyentiogatpo relatestip epmpesions faneanteplling and protecting

LB T I B0 ARSI B o f Tt o

sineh cagies e8do aWdthbd 6B8coNB@1IUREsH PréventiRg infestation of useful plants by
mul tiplication of the latter, and 15 vegetative
nEYEeRA0ZeBIGIRICERPTEAN NS g\eatin @ ¢BBIPSSitipBrcompispigea compound of

pf%)tn%tu%e(%)' as-Eirc]ﬁ\r/f(:e inréraé/dignq and an inert carrier, is applied to the plants, to parts
thereof or the locus thereof.
To this end compounds of formula (I) and inert carriers are conveniently
formulated in known manner to emulsifiable concentrates, coatable pastes, directly
sprayable or dilutable solutions, dilute emulsions, wettable powders, soluble powders,

dusts, granulates, and also encapsulations e.g. in polymeric substances. As with the type



menti oned for exanple seeds (in the strict sense),
roots, fruits, tubers, bulbs, rhizomes and parts of
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to be transplanted after germ4fyption or after

emergence fromthe soil, may also be nentioned. These

young plants may be protected before transplantation
tre nt by 20 i nmersion.

total or tial
pPEﬁ@rcgmwsmﬁpgﬁ 5}88}951@3? ?ﬁl%? SPeh as sRrayjpgtamisig. dusting,
t
L SARRAE ARAREr pokiH, SRTABHANR :Llorh MOl it bllineRlelbicctives and
C dterprevailing diratnuamaes. ST heaovgositionsaiday almrdonymdfurma bdjuvants such
art of fornulation. Therefore the invention

r 8% HARLIZerS, FVHPRIBS. (Vi GRS BRUIAkS PaIdersief taﬂaflﬁms etk gsdfertilizers,

a
LSRRy AFRR BOSA - GHER O33Ry SRIRNLBRET.
to a Seithe caticeaid wljlvan@ cah bbkeNE©st lif@diand asd fibs@nces useful in
of useful plants by phytopat hogeni c m croorgani sms,
whemailation teehnelngys P@nnat@r@ﬁmegmﬁ:gatad BURgS stgnces, solvents,
.f ﬁlsgy &Qfettflﬁg %ééntt %ac ;}%rreqﬁl%ger}easn %{rh gfse(g]%}tlhz?r r guch carriers are
I ﬁﬁt&ambwménbemnt\nwﬂmgoonpounds of fornula (1)
and inert carriers are conveniently 30 fornmulated in
known Thesempounsisenipmiyla db becoopeseimnsacanprising e abingound of

s S50 SEESLAELT BEE) GFtcs or
dﬂﬁﬁlﬁor HERNTH bR Rated28 FhuRhKDuSH R S MhRE4sPiSwRh Gurthd? compounds.

pol yneric substances. As with the type WO 2007/ 048556
P@ﬁstEFfQOl‘Dfe/@n@D@Bds c@bbeot. g tfhatiliconspo siitionntrient denors or other

nmet hod l.Licatio suc sprayi ng, atom si ) ..
Cheprafots whERinfiRins® e SER ASnARS Mt dan 31§ TerigBitive herbicides
| B el Q§ ARBGRMs! finlReads b LR DI BEdicHRS, Iﬂaﬂuscﬁﬁﬁes or mixtures
prevailing circunmstances. The conmpositions may al so

coigeaenl f)ﬁﬂllekﬁepreaai]atlmwntfsiesmcmtogabelswah |fll1ntlmrcamers surfactants or

anti.f oans, Vi scosit uI at or bi nde r ta i fi
S EPRlsRYon aromating adplants CSRmEF b emPIoUEH indBi ax St fprmulTacion.

ot her af f c
1 AU g L SN iP5 ppion
aminpmsengalbsmanmm;omehu]a (Dras atowveninigeddiemn ate el m@irtogyrier, is foliar
e. g.. hat ur or r ral substances

?J?R}’@ﬁ?%“ i E"ﬂé‘? Sap%f;@qopﬁag dtesof apR R‘?tﬂne‘?’él depend on the
t

AU SRS PR Bolp Rl TSl NGt B L Bt formul
ofD) Eaor atwo per(etr)ateahe pbmptsodghahs roatoniarths saib(sastemipautiod) by

of farmula (1) as acitve ingredient and an inert

c%ﬁeP?‘éPg tl@dﬁcwfetb% Plaggwith atlwéuq Gemylabon oreby gpphying Bie compounds
o BE, beSONoC 8 AR50 Nl B LN RSO vt e

bﬁlcﬁ gganul@ed ¢dni beeapplied tarihe flaodéd fienfieldoThe sormpownids @f formula (I)
preparati ons_whi ch influence the gromh of p|ants.
ey asabeapplcdie sseduiepating) Ry impeEaging the a%edmr tubegs either with a

| f‘@ﬁﬁ%x’ﬁhﬂ on éﬂﬂg !f&riglﬁjcqﬁe oPASHEE Hfehfih 2GR b GhAGSon.
no or mi XtUr €s

usci Cli
A formulatlon, i.e. a composition comprising the compound of formula (I) and, if

desired, a solid or liquid adjuvant, is prepared in a known manner, typically by
intimately mixing and/or grinding the compound with extenders, for example solvents,

solid carriers and, optionally, surface-active compounds (surfactants).



of several of these preparations, if desired together
with further carriers, surfactants or application

WEe@mo§sAg adj uvants customarily enpl oyed in tPEI/EP1006610185
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fornulation. A preferred nethod;of applying a conpound

of formula (1), or a conposition, conprising a

conpound of formula (1) as acitve ingredi ent and an

inert carrier, is foliar 20 application,

frequeridy agfochemidat Earmeationg v éswaéltyéoefanaﬁsm @4t 8R% by weight,

e b Sl OB L S gp- 99 10 1 by
f WeligHt 2prefetabl ¢ €9 8ab 5% B Weightldf atsBRd BF ﬂqﬁldtdajmgh ahﬂl €rom 0 to
roots via the soil (systemic action) by drenching the

| detsbyweight ppﬂfalrablwﬁr@m Oal tq 2% by emighil eftd wfacwt by

app y :"Eﬁf‘d?%f Hbﬁ?&ﬂg@g?&r?ct gomu?eg%%c?rfl%gfol% rwo&qcﬁs %’src(S)Bgerg{eates the end

V\’%E&rwﬂll'rfb%ng aMCAIAE fiHlutRRscan be applied to the
flooded rice Tield. The conpounds of forrmula (1) may

aI so Pelvanpgéad rates sbgupdichtoaaare mgymaiyy fromrSegoaXkigrod attines ingredient
C o et getiirana) Pee Py e op LRE &5y gt preferabiy from 20 to

f 0 [
ngg%]%i Z{’Hﬁgﬁ{h@ ‘%g(lrirp H%%e%g dgéfhc%lglig m§eﬁt E&WQQEHE fa% of application are

dﬁsmr toing & i;g)bf attve shbgyancd pad](gmﬁmeds |"J§1er:rmepﬁrapﬁh¢amoa for the

Bovvn manner , caII by 30 intimately m xi ng and/ or
F%Eﬁdﬁét‘?‘héa‘b Y]e’éBf’P@PﬁH'é{ri depgndsdRn faraple on ‘the type of
L R LS YR s oo

Pt i 20 lhd £0ibA lﬁeﬁhod)&ﬁdfbﬁz @ghg Od‘lﬂiafsezpdraifnefe[’ﬂ,l Ivattyi witlsin wide limits.
will usually contain from0.1 to 99%b

pr ef er dBF FompawRds of fornwa Dy aphaghaceu Paltsr%g ﬂt@‘éﬁ%dmﬁbed above
?gma%%ﬁ/gngaa\ecll(/é%tfnge%%? %géc?ru?n/ dlb%tlvff? g(%{}he gggtﬁ{/eg[ ?rpdlgr n%%vgntlon of

f renoBial infeciibyin\wlingdlt , preferably from 0.1 to 25%
by weight, of a surfactant. 5 Wiereas it is preferred
to for mﬁramél GhsraaY anima! ofen exampls, wesstaRrPERb geptpdish,

r 1
Aglgxg %Ic’a% flggééljﬁlal?gé% 14 n&fﬁ?gg %r%\%l? gpg{aﬁgt%%tﬁﬁ%]t meaqos the use on
ten Zﬁﬁg'ldl)ﬁwh&kﬁi haé enilcri £ thi%ﬁﬁon ihdrdento pelucb @€ El@lweor(dw the increase
preferablty from10g to 1kg a.i./ha, nost preferably
f POFRrOBLCfttbe indemipnaoy to/reducehe infession oaéo g@édh@dm&rémng
agﬁ%(l%ntq% e;llng eus%togsaggaglxgﬁr{vhl&? BI s no p%reng glgnsl.ﬁ} microbial

Ive Su ance per see

r ﬂif&:tﬁﬁl lﬂ@mdr tapievBntf @k fhtuge infR8ioh e& ta@édu@e of 8lowb@e increase or
determ ned by experinents. It depends for exanple on

tme%%/@feafkyffuwéi%tﬂf@mlont he devel oprental stage of the

useful nd on the t |icati | ocat

UE et nBarBe o0 i Serk s i ARG 15 F0i R e 25 bl & Bampound of
PRSrARRL @) S thY alatuPdctudé Bf Yhfédicah@ht for uid i 15O PRARAS akl/or
formula (I or a pharmaceutical salt thereof,

dpmcmtbmbf)ab@vcénallﬁfennm wl aanamaladherstiaglso Lmsms@@tthpuum of a

%@%ﬁ@n\ﬁ tf)%ﬂl;ngl@fl It( %s tfir gxtﬁnnagzﬁflm:l] aée%rt Ph&d s g]sg rIl)roovflded the use of a

compound of formula (I) as an antimicrobial agent in the treatment of an animal.
According to the present invention there is also provided a pharmaceutic.al composition
comprising as an active ingredient a compound of formula (I), or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable diluent or carrier. This

composition can be used for the treatment and/or prevention of antimicrobial infection in



"Animal " can be any animal, for exanple, insect,
mamal , reptile, fish, anphibian, preferably manmal

wWore@r/ogesed er abl y hurman. "Treat ment” neans t he RGEEP2906/010185
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an ani mal which has mcrobial ipfection in order to

reduce or slow or stop the increase 20 or spread of

the infection, or to reduce the infection or to cure

the infection., "Prevention" neans the use on an

aAp gaimaknF s Pharsagentigaherapasitiqngag bsrin giferma shisble for oral

in 1,00 in vent f re Lpnfection.  Qr .

¢ SO0 hASTaotd. BRENES el arst B b Miond oy

f plispesionl, emuistohs AigpatiBidwbviderd, Aappfsase gfanhre\s,es?ﬁﬁpsrhnd elixirs.
there is provided the use of a conpound of 25 fornula

( Witematively thig phameacaniecad Fomposdon eandhit infagtormssaithble foretopical

treat ment and/ or revention, of m,crobj.al infection in

AP IGE R SOy & spray f GER Pp ARG AT gy gfts Fharmaeutical

C ebmRpIGoPEanf B W Rt shit@le PoripAfdni@eRAtmiA RlraBEE Tor example

There is also provided the use of a conpound of

f oyeatioa. Altprnatively thispharnmceliical cagpositidameantte in st atde form, such
of an ankgal. According to the present invention

t AePR29'S*UPEdYpr ovi ded a pharmaceutical conposition 30

CONDI iThik BOMBSuRIY R $oinifla (1) 8a§ Be @fec@ LIRS As microbial species
formula (I), or a pharmaceutically acceptable salt

t hige ¢@tausandniargblive i mfiectért incal dnymalc Egprnplek ef sidhuaitiolsial species are

carrier. . This ¢ osition can be used for the

t 08¢ FISNEAHEES ﬁgg%w&lﬂwp@fgl@ﬁﬁm&?f%ﬁaﬂaw Bctars A

ip: 140 - ' e
B R T
sthosabawsirfgoCamlidihsis suth asiGinelada @bicass) ch ghshrumb Cetropicalis, C.

| ozenges, hard capsul es,. aqueous suspensions, oily
sHYFENETEn S, keral idonsluditas $1ase saysiRgepecidioidomycosis such as

a4 . N i .
PRSI SSRGSt on ey roformans
| those Earsingsiliistopbdsenokisrsutiops BatopBasmppddpealatiom and thole esusing

a spray, a creamor lotion. Alternatively this ) )
phygqraYOstsisuelh as dbvigesotimdhifecafeomucon pigtns ard Raigprus arrhizus.
; ; I T St At i P> g .
PR TN e e BURIB B PUEEH P st
I ind Sdealbsgrtint 8pprsuchUBlScedsspaniumipspbrtph aid Sddsporium
compounds of fornula (1) na&@ge ef fective agai nst
vBraliggensySEHdBithgr exgeples gre Micraspasumsppasiehephyton Spp,

. . Lo . i . : c .
BB A 6%, Mkl 3oy RbeBl S ¥R 3PSl S Cadosporium

Spp| Retridddiangipp| Ratusdcghbides Spp arfd HikuSplastna $§5.r us, A

ni dul ans and A. niger; those causing Blastonycosis o

such %be Bllpskingperdmibrglkamplgs lustraterte abavgdsisergbed invention in
Cgp%;‘§%§is such as Candi da al bicans, C glabrata, C
tr8p|ca?rs, C. parapsilosis, C krusei and C

| usitani ae; those causing ECA&MIPIGE qomycosi s such as

15 Coccidioides inmmtis; those causing Cléptococcosis

stk Exemplyiblusicerthe prensrasionenfs2-Mathsbtrifhipspmgthyl-thiazole-5-
it %%@@Pyhgsggﬁi{gf’diéh Shbrng R RhOBL AR 24 B Compound No.

20.01)



Zygonycosi s such as Absidia corynbifera, Rhizonucor
pusi |l us and Rhi zopus arrhizus. Further exanples are

WO-a®a0#8586 Spp such as Fusari um oxysporum and FRGHEP291$/010185

10

15

20

sol ani and Scedosporium Spp sugh as Scedosporium

api ospermum and Scedosporium 20 prolificans. Stil
further exanples are M crosporum Spp, Trichophyton
Spp, Epi dernophyton Spp, Micor Spp, Spor ot hori x Spp,
Phi al ophora Spp, C adosporiu S Piellidiun1spp,
Par acocci di oi des Spp and Hi st . The
follow ng non-limting Exanpl e% te the
above-descri bed invention i Kore detail. 25 EXAMPLE
1 This Exanple illustrates the preparation of

2-Methyl -4-trifluoronethd-phiazol e-5- carboxylic acid
(9-di chl or onet hyl i dene- benzongt bor nene-5-yl ) am de
(Compound No. 20.01) WO 2057%048556 PCT/ EP2006/ 010185
-38a 9:~'---lci ONHF3C - % NeC O3

(9) ?30 s?‘rret héﬂlyl ene-S2arnino by en?gnnozr gr?lcr:r?eo éJO7% %Ol) 2-

rrﬁfemyir{gﬂmhhblfdm&m)qrmiaamle i&ura@)glhe aér@@s@ﬁaglbw Iﬁﬁioqi 1 05 eq.) and

: and triet am ne
ng1et}ﬂy,18nmm§l$4 mg51 éqm)noimériaeq ewetegdactgd W1th bis-(2- oxo 3 oxazohdmyl)—

P g R L XL 0 PR R o e Pl io m 2

m’@ f(ﬁ't203f§)ursc'ﬁ19 Eea%goﬁ' %Rﬁlre iH&hy1 %@&He%s%ﬁ%‘hk‘ﬁ SudcBssively with
ethyl acetate was washed successively with water and

sehter am(bszhtulﬁmdl Sodioh dioride duticni, dned dvareddiowesul plodié, wraporated

P oy AL & 2 AR P et B0, STk 58 0E) ot ovts crystals
?%?tﬁk§13 . 136-139 C). 10 EXAMPLE 2 This Exanple
strates t e pr epar at I on Of

9 (3-pentylidene)- 5 nltro ﬂEﬂkNﬂdﬂEZbon&diene
stirred sol ution

oThﬁsg%ﬁme;\ﬁIH?tﬁtf’% gle(pzepgiatmn Of% WE| | Rt lqeﬂe)- -nitro-benzonor-
di Lo (H§¥%PE§@)3éZH?E) at 580 a n1xture of

6 nitroan I c aci 76 g, 1 eq.) and
6, 6-di et hyl ful vene '

NO,
To a well stirred solution of isopentylnitrite (2.31 ml, 1.3 eq.) in dimethoxyethane (50
ml) at 58°C a mixture of 6-nitroanthranilic acid (2.76 g, 1 eq.) and 6,6-diethylfulvene
(6.45 g of 79% purity, 2.5 eq.) dissolved in 25 ml dimethoxyethane was added dropwise
within 8 minutes whilst the temperature rose to 67°C. After 30 minutes the dark reaction
mixture was evaporated and purified on silica gel in hexane-ethyl acetate-(20:1) to give
3.02 g (78%) of the desired product as an oil that solidified at room temperature (m.p.
60-61°C).

EXAMPLE 3
This Example illustrates the preparation of 9-(3-pentylidene)-5-nitro-benzonorbornene

(Compound No. 34.01):



(6.45 g of 79%purity, 2.5 eq.) dissolved in 25 ni
di nmet hoxyet hane was added dropwi se wthin 8 m nutes

wWoR00704858¢e tenperature rose to 67C. After 30 PCTEP2E6/010185
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the dark reaction mxture was gvaporated and purified
on silica gel in hexane-ethyl acetate-(20:1) to give
3.02 g (78% of the desired product as an oil that
solidified at roomtenperature (mp. 20 60-61C)
EXAMPLE 3 This Exanple il 7\ € preparation of
9-(3-pentylidene)-5-nitrg por vonmene  ( Conpound
No. 34.01): WD 2007/ 04855% P2006+010185 -39 N2
Compound 32.01 (7.97 g prepared as described in
Exanple 2) in THE (70ml) 2 hydrogenated at 20C in

o PRBReRae P T BTk e it BRR 55 1 1P r0mn s
eﬁ%:ld:e gér?amd A0y Qﬁ%ﬁeseﬁé’@&%ﬁ(ﬁm%@m%ﬁl&h}dh@st d4lyQf 0.8 g). The

crude on silica gel in
amtacmecdaemhafesr(upwez)f ogaveuw#ientdzfshydmgepﬂé‘capotat@s amd filtration of

OI l gﬁ%&t ﬂ%‘}n‘%"g in 8élyg%cdegtle d e Eé@ 29 \?estﬁtggéﬁ%?é)roduct as an oil

9_#69(‘2 ééﬁ%@&lﬁﬁ%ﬂ@ﬁ%(ﬁﬁ% XroBfn tem#prature (m, vy 69-56 °C

ni t r o- benzonor bor nene ound 36. 01)
9: 3~ Cﬂg hKEd Cbnpgugd 34EX AI 3@, 37 2 rnog.
prepared as _described in anmpl e i ssol ved in
di BiI Forapale Hinswatesths preparatinp Q\fe"r%ﬂoﬁ nitrgpRenzoppybomene (Compound
ﬁg %%? (2.8 1 02/mn, 100 Watt, corresponding to
9.7903/ "h) at -70C untiI a persistent bl ue col our was
observed (after approximte 15 . m nutes). The
reaction m xture was flus N Aﬁ’ cgltrogen gas.
Tri phenyl phosphine (8.4 g pI7 1.18 eq.) was
added and the tenperature Was allomed to warmup to
20-25C. After evaporation o&ﬁihe solvent the residue
was purlfled on S|I|ca gel shexane-Et OAc-3:1 to give
5.2 of Co 112- 114 C). EXAMPLE 5
20 Thpgrrma %Oﬂ |(7 Qﬁ %@égmpﬁ@rina%saleﬁweefm Example 3)

g%%géa&’@ IEh B nhd Sl‘ﬁh%ﬁo@nﬁj’ fid RRAZABP(SAATGAE ozonized (2.8 10y/min,
100 Watt, corresponding to 9.7 g O3 / h) at —70°C until a persistent blue colour was

observed (after approximately 15 minutes). The reaction mixture was flushed with
nitrogen gas. Triphenylphosphine (8.4 g, 32.03 mmol, 1.18 eq.) was added and the
temperature was allowed to warm up to 20-25°C. After evaporation of the solvent the
residue was purified on silica gel in hexane-EtOAc-3:1 to give 5.2 g of Compound 36.01
(m..p. 112-114 °C).

EXAMPLE 5
This Example illustrates the preparation of 9-difluoromethylidene-5-nitro-

benzonorbornene (Compound No. 37.01)

NO

2

To a solution of dibromodifluoromethane (6.30 g, 30 mmol) at 0°C in THF (50 mi)
was added tris-(dimethylamino)-phosphane (10.1 g at 97%, equivalent to 11.2 ml, 60



NC2 To a sol ution of dibronodifl uoronmethane (6.30 g,
30 mol) at 0OCin THE (50 mM) was added

W@ pgogo48sseret hyl am no) - phosphane (10.1 g at 97%CT/EP2006/010185
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equi valent to 11.2 nl, 60 WO 20f}y/ 048556
PCT/ EP2006/ 010185 -40 mol ) in THE (30 m) wthin 20
mnutes. To the resulting suspension, after stirri ng

f .h i
« e i THF Gb gaE el IO g, 5‘8&@?&5%&@%& BudlteT stirring for
3@ HOL? at(x@oﬂﬁqgmpgxqm%’l waP ercﬁg?]»@ﬁe de8RAioRYE 9-Bxo-5-njtro-

Exanple 4 m nutes foll owed
b}pelsztanorbongenfecéﬁoﬁ)bohmdms.()l)'I'(rﬁel(gu%(oxanﬁ)il,mremram:s @esaribet in Example

ggﬁ ?q'i“]%ﬁt(\gl\@ﬁsdﬂa}gg pg)é]ta&lgétp d}pv\\glgm&ttl%rllg cg:reZtleﬁours The suspension

?&%%%B@SH%%e(%LE g&%\%tﬁ %ggnp?(etal [T ust éhg]togs o ¥hica gelin

t behypacepac-hexame-(0f4) Fiel@dH.678 godaeinpylindldNed $mip.t990101°C).
benzonor bornene (Conmpound No. 37.02) CI C 10 NO2
Dry carbon tetrachloride (EXAMPEEG6mp|) was reacted

di CEI oF gﬁg?ﬂgﬁgg%gﬁﬂ né} ?pargt%ﬁloé?nzg%%%rl dro CUre 3?11 deﬂis -nitro-

hBéﬂzonSron@ﬁe5€6m'pb@nd)HBZEﬂ02)b0f nene (Conpound 36.01)
(5.60g, 27.56mmol; prepared as described in Exanple

4) in dichl oronet hane (10 &5 cdl dr opwi se and
stirred for 15 20 hours at fpef at ure. After

aqueous work-up (ice-water)N\a S cgion with

di chl or onet hane, the crude ptoduct was purified on

silica gel in ethyl acetate-N&ane- (1:4) to obtain of

the desired conmpound 37.02 (1.83 g; mp. 136-137 C).

Sone l:?mr:arbﬁg tetmhleri'dal(S ?:g, mgholhvergs reacgdeyidtriphenylphosphine

ol 506 5 P R et ) Siaha e BRARRE Ko Thour. o

( OROPRAIG- Mzo&%b&%kn@(Corﬁ)SounU@% (13(580g 12t s6RMBNIp&ared as

(4.66 g at 98% 13.8 mmml) was reacted under stirring
wiesgribed indEeample Hbgghphl@rc(rﬁet@@eglo ) @apaddied drapwise and stirred for

d Ioro thae 50 m) for 50 m nytes .at m . .
¢ e BeP LT Brkamue, A BRIEH 50T AR ebAbEHERetion with
3§rcgl¥)}orﬁgth§né3 thelGue product was purified on silica gel in ethyl acetate-hexane-
(1:4) to obtain of the desired compound 37.02 (1.83 g; m.p. 136-137 °C). Some starting

material (4.06 g) was recovered.

EXAMPLE 7
This Example illustrates the preparation of 3. 9-Dibromomethylidene-5-nitro-
benzonorbornene (Compound No. 37.03)

Br

Br
NO,

Carbon tetrabromide (4.66 g at 98%, 13.8 mmol) was reacted under stirring with
triphenylphosphine (7.23 g, 27.6 mmol) in dichloromethane (50 ml) for 50 minutes at
room temperature. 9-Oxo-5-nitro-benzonorbornene (Compound 36.01) (2.8 g, 13.8
mmol; prepared as described in Example 4) in dichloromethane (10 ml) was added

dropwise and stirred over night at room temperature. Aqueous work-up (ice-water) and



mmol ; prepared as described in Exanple 4) in
di chl oronet hane (10 m) was added dropw se and

wa@riornessover ni ght at room tenperature. AqueoRGI/EP2006/010185
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wor k-up (ice-water) and WO 200741048556
PCT/ EP2006/ 010185 -41 extraction w th di chl oronet hane
foll owed by colum chronmat ography (ethyl acetate-

hexane-(1:9) .of the crude product yielded the desired
pFﬁ'&ﬂ?ﬁE‘P"@ﬂ %15 r%rvetggue(fgllgws yﬁp%l oqlgtgpgaphy (ethyl acetate-

of B S S PR %A‘Eérﬂ‘%%%‘%d RO PR AEY7.0 21

( @oppB3AIbSNG)39. 01) F NH2
9-Di fluoronet hyl i dene-5-ni tro-benzonor bonene (Conpound
37.01) (3.0 g, 12.65 mol EXAMPBLES 535 described in

Egﬁgg%)gar;?l lﬂlsa‘at@ g1t L%Sgﬁ?{itlongﬁr gacfilmd%m%pﬁhge/ﬂelg annv\%o

(aeﬁz@hafboﬁfené (eemgbmad Nogbloly tenperature, added in 3
portions over 4 hours, for 22 hours. The reaction

m xture, after filtering e 7 roFand aqueous
work-up in ether, was puri ica gel in ethyl
acet at e- hexane-(1:4) to gi vt hé desiFfred aniline
Compound 39.01 (2.06g). 15 EXAMPLE 9 This Exanpl e
illustrates the preparation of

N, 32703 bl teRss liro {ERARERERAC U E BTN 0 ¢, 1265
6mindl| prephared andedceibad irdEXdnfle 5Din) a ﬁm:du&BofBTIgF 62$ml) and 5%
di net hyl ful vene (1.5 equivalents) in 700

dRIHECHDASEEE e Bvial) isrsariad o BtansRovtdsr 4 togdmﬁ 61 2he)ot reflux
ggaﬁrﬁ)ggatﬁrebﬁ'&&élciqgg r# n(s%oé(ér %ﬂgﬁrg ailo(i3 Q& ?Qm}snTge }eaE{lgf' mixture, after

net hoxyet
afilresiheves Hm%ﬁa Ageddus Wosk-aptie dthaﬂ dvdsgﬁnﬁeﬁ'@ﬁ rsflidargel in ethyl
rose to 79 T. The gas-formation stopped after 30

nReRtatedexange(1i4g 4o giverhailssirgd @niliag Comnovad 3P (2.098).
hours and then cooled to anmbi ent tenperature. The
reaction m xture was evaporated and purified on
silica gel in hexane-ethyl ECAVEIEE ©95:5) to give 76.7
g of the desired product as yelTow crystals (mp.
9Fhig$ix@mple Huspaes beerearatippral FIspprqpylidend-3-nftrek3 (d,

1ia_grizonorbgnonadlengr %égr%pgunc{ Ich)) %9 Q)% 010185

CH

3

CH

3
NO,

A mixture of 110.4 g 6-nitroanthranilic acid (0.6 mol) and 98.5 g 6,6-
dimethylfulvene (1.5 equivalents) in 700 ml dimethoxyethane was added dropwise to a
solution of 96.3 g t-butylnitrite (1.4 equivalents) in 2 litres 1,2-dimethoxyethane at 72
°C under nitrogen atmosphere. Gas-formation started and the temperatur rose to 79 °C.
The gas-formation stopped after 30 minutes. The reaction mixture was stirred for 3
hours and then cooled to ambient temperature. The reaction mixture was evaporated and
purified on silica gel in hexane-ethyl acetate (95:5) to give 76.7 g of the desired product
as yellow crystals (m.p. 94-95 °C). "H-NMR (CDCI3), ppm: 7.70 (d, 1H), 7.43 (d, 1H),



42 7.06 (t, 1H), 6.99 (m 2H), 5.34 (brd s, 1H), 4.47
(brd s, 1H), 1.57 (2 d, 6H). 13C-NMR (CDd 3), ppm

wWa®78855d54. 30, 147.33, 144.12, 142.89, 141. 9OBCT/ERBILBI0185
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30

(2x), 119.32, 105.68, 50.51, 50.44, 19.05, 18.90. 5
EXAMPLE 10 This Exanpl e |IIustrates the preparation of
9-isopropyl i dene-5-nitro-benzonorbornene (Conpound

No.34.02) CH3 CH3 NO2 10 49.0 g "
97{08dp rlé‘i?yﬁ PAéme2H).m- 14 Grd enbdh 4 dhihs. dhD. |- &3P dupld). "C-NMR

- 0 B tr,
PRSEE0Rs 15738 1 24T, DAL ENIIAIH B, 192
RIPEH 303531 50Mil k9.0sorg.so.cat al yst). The reaction
ceased after the uptake of 1 equivalent of hydrogen

(after 2.5 hours). Evaporation and filtration of the

crude product on silica gﬁ | t

acet at e- hexane-(1: 6), fol ituration in

heXR X 28N E11 A8t dted tHf préfiRation 6*‘3911 Qe - rﬁ‘&o-@enzonorbomene
solid (aslﬁ)el d: 98% mpp I;hg O%ﬁjoljrar‘lul ation Exanpl es
FéCondpopadiNGs34®2) For mul a (I) Exarrpl e F-1.1 to F-1.3:
Emul si fiabl e concentrates 20 "Cbnponents F-1.1 F-1.2

F-1.3 conpound of Tabl = 0 H@@bSO@b cal ci um
dodecyl benzenesul f onat e E@bs 669
pol yet hyl ene gl ycol ethe 2 hyl enoxy units)
5% - - tributyl phenol pol yet hyl ene gl ycol ether (30 nol
et hyl enoxy units) - 12% 49q0cycl ohexanone - 15% 20%
xyl ene m xture 65% 25% 20% 30 Emul sions of any
desired concentration can be prepared by diluting such

conce t i ter..

per ebbb gl BontinladyShuse ber Bl BAdRNe (Compound No. 32.02) were

CARSAVEd iat 30 rhlowpameindfardm ahd hydrogenated at 20 °C in the presence of 5 g
Rh(PPh3);Cl (Wilkinson’s catalyst). The reaction ceased after the uptake of 1 equivalent

of hydrogen (after 2.5 hours). Evaporation and filtration of the crude product on silica
gel in ethyl acetate-hexane-(1: 6), followed by trituration in hexane gave 48.3 g of the
desired product as a solid (yield: 98%; m.p. 88-89°C).

Formulation Examples For Compounds Of Formula (I):

Example F-1.1 to F-1.3: Emulsifiable concentrates

"Components F-1.1 F-1.2 F-13
compound of Tables 1 to 30 25% 40% 50%
calcium dodecylbenzenesulfonate % 8% 6%
castor oil polyethylene glycol ether
(36 mol ethylenoxy units) 5% - -
tributylphenolpolyethylene glycol ether
(30 mol ethylenoxy units) - 12% 4%
cyclohexanone - 15% 20%
Xxylene mixture 65% 25% 20%

Emulsions of any desired concentration can be prepared by diluting such concentrates

with water.



5 conmpound of Tables 1 to 30 10%
oct yl phenol pol yet hyl ene gl ycol ether (4 to 5 nol

W@RIWgHessdxy units) 3% cal ci um dodecyl benzenesedT/BP2DE010185
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40

3% castor oil polyglycol ethergsto (36 nol ethyl enoxy
units) 4% cycl ohexanone 30% xylene m xture 50%
Enmul si ons of any desired concentration can be prepared

by di l su ncentrates 15 with water. Exanples
Pz Fhf? ir onents F-3.1 F-3.2 F-3.3

F 3 4 20 conpound of Tables 1 to 30 80% 10% 5% 95%

gl'ycol nonomnet hyl— et heg ,20% - - -

po?%t ﬁ%}ﬁene glycol (relative no 'gcul ar mass: 400
ateme—fassunttsS)r——F0%——25N-wethyl pyrrol i d- 2-one
- comppgund of hables di ©a¥9 coconut 0i 110%- 1% 5% benzin
( pesyipheeplpeleidylengglyeolgther - 949% - The sol utions are
s(# todbinel ¢tbylenexy umtsh) he f orm of 3fbcr odrops. 30
Exfloiphedodec fibdndcaednlfbndte G anul a3%s Conponents F-4.1
Fedstor dit 1 et ether 35 conpound of Tables 1 to 30 5%
1 4% - 79% 54%, hi ghl y di spersed
Tgé')lrgf%a o dié%%d-lﬁis% 7% attapul g ite - 90%- 18% 40

@ nove conpound i s di ssol ved 11 dichl orongb,%ane
t RECROMA M Sn i s sprayed onto the carrier an

soelvent—s—thenr+renpved—bydistiltlation under vacuum
VEmzidaseef 883 @eFET/ R UBHion 0aiBbe prepared by ahiyting sWctbcancentrates
a&ﬁh%aiéérz Dusts Conponents F-5.1 F-5.2

Examples F-3.1 to F-3.4: Solutions

Components F-3.1 F-32 F-33 F-34
compound of Tables 1 to 30 80% 10% 5% 95%
propylene glycol monomethyl ether 20% - - -
polyethylene glycol (relative molecular

mass: 400 atomic mass units) - 0% - -
N-methylpyrrolid-2-one - 20% - -
epoxidised coconut oil - - 1% 5%
benzin (boiling range: 160-190°) - - 94% -

The solutions are suitable for use in the form of microdrops.

Examples F-4.1 to F-4.4: Granulates

Components F-41 F42 F43 F-44
compound of Tables 1 to 30 5% 10% 8% 21%
kaolin 94% - 9%  54%
highly dispersed silicic acid 1% - 13% 7%
attapulgite - 90% - 18%

The novel compound is dissolved in dichloromethane, the solution is sprayed onto the

carrier and the solvent is then removed by distillation under vacuum.



5 conpound of Tables 1 to 30 2% 5% highly dispersed

silicic acid 1%5% talcum97% - kaolin - 90% 10 Ready
WO 2007/04855@lust s are obtained by intimately m xi PGI/EP3006/010185

conponents. Exanples F-6.1 tq4z-6.3: Wttable powders

Conponents F-6.1 F-6.2 F-6.3 15 conpound of Tables 1

to 30 25% 50% 75% sodiumlignin sulfonate 5% 5% -

sodi um | auy yl |fate 3% - 5% sodium
d al-eredSHl fonate - 6% 10% 20

oct yl phenol pol yet hyl ene gl ycol ether (7 to 8 nol
eyl en units) - 2% - ydlspe Siticic acid
55%0@5/6‘%%//0 kaolin 62% 2 7%I9351 colgrrr%)%ents are

m—)eed—aﬁek—t—he—m—)et—uﬁe—n—s—t—heﬁeﬂghky—gﬁetmd—hﬁ—a

5 stemeeHnd efifablesd oglve wet tZbl e powde?® which can be
dhightyedispdrsad spegiencido suspdifsi ons of hy desired
cahomnt r at i on. Exanpl e F7: H%wabl e concentrate for
skaddint r eat nent conpound of -Tables 1 ta%g0 40 %
propyl ene gl ycol 5% copol yner butanol PO EO 2%

10 t Rgi{}ryifo? H?eo ROIre omah%d%% gl?m%hﬁﬁn gﬂ/‘b?mgo%edb is.

enzi sot hiazol1n
solution in 0.5 % water) nonoazo- pi gmant cal cium sal t
5% Silicone oil (|n the formof a 75 % enulsion in
Exanple F6. 440 ke 35, Wattable povederye finely ground active
ingredlent i's |nt|rrately m xed with the adjuvants,

15

g §PERETShs of any desired dilutf eF ot ai ned
b . :
pfampanndofvkablesdgo80ant pr opag at35(%1 \/@‘72007759@48556
POTIER20GY B1fon88 - 45 5% -

sodium lauryl sulfate 3% - 5%

sodium diisobutylnaphthalene sulfonate - 6% 10%

20  octylphenolpolyethylene glycol ether

(7 to 8 mol ethylenoxy units) - 2% -

highly dispersed silicic acid 5% 10% 10%

kaolin 62% 27% -

25  All components are mixed and the mixture is thoroughly ground in a suitable mill to
give wettable powders which can be diluted with water to suspensions of any desired

concentration.

Example F7: Flowable concentrate for seed treatment

compound of Tables 1 to 30 40 %
propylene glycol _ 5%
copolymer butanol PO/EO 2%
tristyrenephenole with 10-20 moles EO 2%
1,2-benzisothiazolin-3-one (in the form of a 20% solution in 0.5%
water)

monoazo-pigment calcium salt 5%
Silicone oil (in the form of a 75 % emulsion in water) 0.2 %
Water 45.3 %

30  The finely ground active ingredient is intimately mixed with the adjuvants, giving a
suspension concentrate from which suspensions of any desired dilution can be obtained

by dilution with water. Using such dilutions, living plants as well as plant propagation



material can be treated and protected agai nst
i nfestation by m croorgani sns, by spraying, pouring
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5 Exanpl e B-1: Action agai nst Ryccinia recondita /
wheat (Brownrust on wheat) 1 week ol d wheat plants cv.
Arina are treated vviththeforrmlatedtest corrpound

(002 act ve in i ent n a spr .
LBl 5 b e Ehand P arrslaalis) Bl RR D s R R bypy sraving
ﬁg@yﬁgw&l%rﬁa@{ﬁ suspen3| on (1x105uredospores/ m) on

e test plants. After an incubation period of 2 days
at 20C and 95%r.h. the plants are kept in a 10
geenhouse for 8 ays at 20C and 60% r.h. The disease
¥ al Agtiens af t er i nocul ati on.

Lt / { ra on wheat

27. 11 1angkald %eétma}mg cadA et dry irkyted withths foesilattd 2% ompound
i nfestation). nple B-2: Action agal nst Podosphaera
| &%%raceh%lwgreébwbm(wme? hamber.d@Re 8aY afterapplicaliope e Wheat

n | b

B Bt eBlnn YR8 S50l LB SAAPbA gn e s
Fﬁlﬂfsa)@ft’éh anfirubat{depeiial A 2tdals at J0ECapRIY5%at.h ahe pRAE &e kept in a
plants are inocul ated by shaki ngr plants infected with
aprseshqisadier 8/ days| al 30 Giansl @0 % 1 he The stisepsenineisiengsf is @psegsed 10 days
m&urbat(l:qg%perl od of 12 days at 22C and 60% r. h. under

FJRPUYEY egi ne of 14/10 hours (Iight/dark) the
di seag®nipdahdenoe, 1.51,as3€998d; 1200npumde301013.11; i8l21, 20.01,
1.21, 12.01, 12.11, 12.21, 13,01, 13.11, 13.21, 20.01,
2@0. 115 2221, 22ﬂ 0122701 anQ2721 Shﬂw g@?’d zqu@aum thbshml(QO% infestation).

appple) 4 week ol d appl e seedl i ngs cv. I\/t:l ntosh are
treated with the fornul ated test 25 conpound (0.02%
act | v& weekoddiagpie yeediings epMginioblaatsdreatadneitil the fafmalated test

Iicat' he. apple. pl.ants are.inpculated b .
Supeid Alock hive BBefieRhAT b Sndentmbar e eveafter e application

le pRh l ) ry%l
ﬁ%’ :f;m% B incCllRla Sy MR ORI 98 Shoif g Dhildew above
21h€ test gl 0% Aftér. ani incebagio prhiodis] 2 diyser 22H(daik60% rdaymder a light
i ncubat C,and 95%r. the di sease
e a0 B RS g Rl G e pddicg 1S Sspetsed. 3 21,
12. 01coppotdds 181,211,432 10%2.033124 11, 1231213, 0301911 13.21,20.01,
20.11, 20.21, 27.01, ’27.11 and 27.21 each ekxhib
s£0. d)h,gZQEIf 12041y 27 42 0ol 27 {28 shekt exdnbit strtﬁ)@fﬁbmyEklO% infestation).

h .

- 46 14 ‘WB%F ngﬁlﬁégégﬁﬁn ém'i\?clﬁt\ﬂsh B%QHA?eda\{'ﬁh fl{eef%hﬁﬁilated test
with the ate t conpound
compound (0.02% active ingredient) in a spray chamber. One day after application, the
apple plants are inoculated by spraying a spore suspension (4x10°conidia/ml) on the test
plants. After an incubation period of 4 days at 21°C and 95% r.h. the plants are placed
for 4 days at 21°C and 60% r.h. in a greenhouse. After another 4 day incubation period
at 21°C and 95% r.h. the disease incidence is assessed.

Compounds 1.01, 1.11, 1.21, 12.01, 12.11, 12.21, 13.01, 13.11, 13.21, 20.01,
20.11, 20.21, 27.01, 27.11 and 27.21 each exhibit strong efficacy (<20% infestation).

Example B-4: Action against Erysiphe graminis / barley (Powdery mildew on barley)



(0.02% active ingredient) in a spray chanmber. One day
after application, the barley plants are inocul ated

whyooghadsssrg powdery mi |l dew i nfected pl ants aborRer/EPm®06/010185
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test plants. After an incubatigg. period of 6 days at
20C /18C (day/ night) and 60%r.h. in a 5 greenhouse
t he di sease incidence is assessed. Conpounds 1.01,

20, 011 viegl old Birlgy pats 5. Ragtniipe saisrl it ormdied tést compound
e{@(_)@% acfibd nggecﬁ‘éﬁ‘t) ﬁlaé:ébr ~A0Hadent B3t ﬂtcdl 2ra é) pRATT e barley

Action &gainst Botrvtis cinerea grape (Botrytis

opla@tsanea)ocﬁlav«eldiy shlakimgm@peies,,emdtie\m gm‘ecmd plantseabelve #reetest plants.
gffated vvl]tghthefornu t ed ound (0,02%

0@ iy b of b Ak THAR e AR g Lo 0 im o
I re inocul ated by
sglﬁyg}y}flﬁﬂ%ég{bs%%%ge lslgg%gggﬁoaﬁ%(gﬁxcpl% conidia/m) on the
test Cphpotads N’)l er.1pn.2naatedas IlZlﬂll,pI%ileM)‘l 413 days3.at, 20.01,
21C and 95%r . in a _greenhouse the disea

i ARildeHbal,id- 043 deddapd alh@shlhlt @tion&efilfacm ($20% infestation).

HEediterfssacndagins bindis chireh et BhindPof bk

acti vitweek dld fiape E&$ﬂ1n§§&0%ﬂéc&¢a&&reatdd0wm fHeSbrmulated test
Exanpl e B-6: Action against Botrvtis cinerea / tomato

( sonpunid(06R % agtivedagipdieniide R spray chynbgro T|cw<ad%)§ atgr application, the

Rot er pn mgetfgadtbedsvr\nththeoforsnulategl 1) on the test

cEIBOAHY (B T2%6 4TS Ve R gt RNt PP E% pr*: 8?%3?:‘8’6? on the tes
TyRnayTterfah @hicudRRbh feidPHY 4 4R at 200 IS Phait $gREfhouse the

i nocul ated by sprayinhg a spore suspension

( lise8damdanicaindspessed-t he test plants. After an

o RohBRRELl O 2 HEX3 o 1206 B0, Bl i A 2001,

Copmpowids), b7®, 2411hnd 27 &Leaéh?sz)lv gdodt é’(-:llNlt;‘Zn gﬂs test (<50% dlsease
13.01, 13’11, 13.21, 20.01, 20.11 20.21,

chmneﬂ)d 27.21 each exhibit good ef fi cacy (<50%

|nC| dence pl e B_fg Acthon asgal nst .

1 Weel? V\Qleﬁl oM@%at@bﬁHIs%vCRoteAGnﬁ% AF rehte8 3iBLthWIrbid1IREd test
fornmul ated test conmpound (0.02% active ingredient) in

acmpmmddﬁé)ﬁﬂeactwamgrdélynaﬁm esplap pharoberi diwo ddys afkeagplication, the
pl ant s re i nocul ated b ing a spor.e

i 85 S G P RESE B e RRTON APRIBRCoRiha/mD) on the

' fégtul%lﬁﬁtb oﬁf@? b Bt uBhtich Oﬁ&aia()d%f 428)Grs 3sh°@ 21959, I h rlﬁ a growth

s are kept for ys at 20C and 60%r.
gcfemuﬂwd&neilséﬁhelmtlckmaﬁss assesbalence i s assessed 11 days

"u7° conponie nbL1 1 1988 0Rhy T 010 B 2001,

1@0.%[, 20].-2%, b%.01 ,1§7 41 and9793 each exhibit good efficacy (<50% disease

incidence).

Example B-7: Action against Septoria nodorum / wheat (Septoria leaf spot on wheat)

1 week old wheat plants cv. Arina are treated with the formulated test compound
(0.02% active ingredient) in a spray chamber. One day after application, the wheat
plants are inoculated by spraying a spore suspension (5x10°conidia/ml) on the test
plants. After an incubation period of 1 day at 20°C and 95% r.h. the plants are kept for
10 days at 20°C and 60% r.h. in a greenhouse. The disease incidence is assessed 11 days

after inoculation.



20.11, 20.21, 27.01, 27.11 and 27.21 each show good
activity in this test (<50% di sease i ncidence).

WEXWMO¥SSSB- 8: Acti on agai nst Hel mi nt hospori um R&F/BB2006/010185
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barley (Net blotch on barley) 371 week ol d barley

plants cv. Regina are treated with the fornul ated test
conpound (0.02% active ingredient) in a spray

chanmber. Two, days r..application, arle

ol antcompb okt o 31 T8, Phif Ao Wb dhatiy. 2001

( |

By o“n@zzf#r'%%lgﬁn%ﬁzg%?%q SR EAR AR in st (£90% disease
ginerlehat)se the disease incidence is assessed 10

Con‘pounds 1.01, 1.11, 1. 21 12 01, 12 11, 12.

1Bxample B38: Actig amst Iminthosperiym tergs /by rley (7N¢tb]otch on barley)
27.11
¢t PSR A e K AREF oy compound

A0 G2 active ingleditint) intaGipbdychamdet. YTWb idgH afts applidaition Sthe barley
4 week old tomato plants cv. Roter Giom are

t plants GEE PEH ateH dY SPFAYiNga $ere fSpernspIcGupe @ﬁﬂldezdnxb)m the test

AL ARG o DS 3853y hmous e

s&g@xé NEidntP N Bs&yspensi on (2x 105conidia/m) on the
test plants. After an incubation period of 3 days at

20C andmseugds. 1n01,ilnl la 1gohR. A1, Ehbihvider2lt ha.0di h?eéls,el3 21,20.01,

HE, 15575858 3P ATRRYN e s P g0 s

2P cidnced0- 21, 27.01, 27.11 and 27.21 each show good
act I Vi ty [ n th| s test (<20% d| sease | nC| dence)

( Pomcﬁt%aw dgtggag{‘ @g‘émtﬁ? ?’ﬁgr%'? Hﬁ?ﬁﬁ? 53“?@%?0 Wied s
&ﬁﬂs&'ﬂg ® @2@2&@1@55ﬁ§(‘@dlbﬁ9 fpgl] hﬁa hdnfibe. W@d’ay@ Qﬁ@pﬁfphcatlon the

)
One day after application, the 2% grape plants_are
[ tnmam pllaets abg/ms»hdlatedg)yplpmytrg a s;foee:mspemubm@}ﬂaﬁmmdla/ml) on the
|.dew above. the te | ant After an

E‘Jg%ﬂv‘§ -oft e BguiAtion Regpd © g%’ @s@ta%?)dc @?P%hr h.jRgegrowth

acﬂahﬂ)téf thercﬁgag@lngi‘deﬁég $Qsdagigs (1ight/dark) the
di sease 1 ncidence Is assessed. Conpounds 1.01, 1.11,

1. 21,CaRp&inds120111,1112.22112.08,.12111,13.21113.08, 13111,26.21120.01,

L o Bon D Plind Eudoseh wokispodigpnE b gy (<20% discase

Exaei&)B-11: System c Action agai nst Erysiphe
gram ni % /| barley (Powdery m | dew on -barley) (Pouch
t Bsdmpl¥\B - P00 AL 0B bgxton P Cvc DA D @ $Bfpe (Pd8ddigenildew on grapes)

formul ated test conmpound (0.002% active i n%r edi ent l i's
appl i edVesk Jd grams segplings cv. Gutedel are treated with the formu ated test

compound (0.02% active ingredient) in a spray chamber. One day after application, the

grape plants are inoculated by shaking plants infected with grape powdery mildew above
the test plants. After an incubation period of 7 days at 26°C and 60% r.h. under a light
regime of 14/10 hours (light/dark) the disease incidence is assessed.

Compounds 1.01, 1.11, 1.21, 12.01, 12.11, 12.21, 13.01, 13.11, 13.21, 20.01,
20.11, 20.21, 27.01, 27.11 and 27.21 each show good activity in this test (<20% disease
incidence).

Example B-11: Systemic Action against Eryvsiphe graminis / barley (Powdery mildew on

barley) (Pouch test)




which is previously equipped with a filter paper.
After the application barley seeds (cv.Express) are

WG oMrm0#sss® t he upper fault of the filter paperPCIVRR2006/010185
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prepared pouches are then incyRated at 23C/ 18C
(day/ night) and 80%r.h. One week after sow ng barl ey
5 plants are inocul ated by shaki ng povvdery m | dew

[ ants,

i nfec | ant s, above the t
i ncubt Bﬁmb‘gﬂ‘?‘bﬁs‘o@"@%‘a%gﬁh%&%%%@@? %‘}‘b’ér?é’BhF%‘mo a pouch
SRR i TR R0 RSP AE BN YR e

1(cizExpi:e32)l.are ]sﬁwﬁ 11;1tolBe lllflper Ia'thdf thé. Elt@ﬂpap]:ﬁ The pﬂe@a&ﬂi pouches are

0.21, and 27.21 each show
g@sa lw?t\fffi tay?? &/ %%Fs(d@ﬂgtgh()@@éfﬁp& Sha e Wesk after sowing barley

BT By AR B B NAODL SUGRLEU e et plans

( Ravtin ineslsa)noﬁ péﬁﬁﬂ @F 8 dayisie raﬁsem i6€idEncedsl Iamﬁmn (I'h¢ efficacy of
105 conidia/m) is mxed with the fornul ated test

cwlbmﬁeorpeo isused as,an indigatod frpyytenrmhectivityt ure i s )
o P SompPi R amd, P AR EP R, R, RERAYLESE BE 2001,

(2071 D@z, 27.021 27.$0WAd DMLY ehdtesheRPgiod bk ity &f thidi@st (<50% disease
filter paper. The prepared pouches are then incubated

fmﬁldmcedays at ca.10-18 C and 100%r.h. with a daily
l ht "_'__-' [Sn The evalu toq S nadehgéﬁblxghton

;;;;; h v_l
C C L TIT

f@fléﬁtp olga(,)yggtle& ons on the roots. 20 Conpounds 1.01,
.01, 12.11, 12.21, 13,01, 13.11, 13.21],

20 01A coﬁ@hal_msp@m@lof E?ubnqrum?(hlo a;nnhdiza7m.i_>)118 emasbd shtbvthe

et e shmapund T P el BB o BB pidicd into a
V\ﬁkﬁﬁh vihi&kR Iﬁé\llo@srl‘y %\ﬁgséd wftﬁ’ﬁlfﬁtlgr b&sk) AferAndappiRt@ton wheat

anmount of nycelium ramnis I's mxed wth water.
_Tsh:eds Mr@mﬁtast) erj: stoesstmtcotrhrpolppck faait 00@&ofdter peper. The prepared pouches

oA g nreougior L3S i e faod ERTSvG Gy et period of

eﬂ@h(ﬂf??dTm é\thl@atifo'nllﬁ ﬁfadgﬂg%sesﬁfl &k de ﬁe%?ﬂ §e§&tdcgﬂrrence in the
wheat seeds (cv.Orestis re so I nt e upper fault

offormiod biow msiopapartheﬂélmes pr epar ed pouches are then
bated f 14 t 8 16C day/ h
0% rCHAPUTER T ki y |3l ghe Obekh b 10218 B Abursl 171, 2001,

eértg\il\g I"’Er'(])'gﬂn % %% g%‘?; fl gﬁ{ 5%2 QEE%I@S% geagﬁ%gy ff tggsotggt (<50% disease

Gapjgenseds 1.01, 1.11, 1.21, 12.01, 12.11, 12.21,

13. 011 13 11, 13. 21, 20 01 20 11 20 21 27. tOl
X Aple agamstyacmanng 3 ; grAmy 3 ake-a

((550% digease

A defined amount of mycelium of G. graminis is mixed with water. The

formulated test compound (0.002% active ingredient) is added to the mycelium
suspension. The mixture is applied int6 a pouch which is previously equipped with a
filter paper. After the application wheat seeds (cv.Orestis) are sown into the upper fault
of the filter paper. The prepared pouches are then incubated for 14 days at 18°C/16°C
(day/night) and 80% r.h. with a daily light period of 14 hours. The evaluation is made

by assessing the degree of root browning.



i nci dence). Exanple B-14: Action agai nst Puccinia
recondita / wheat (Brownrust on wheat) (Pouch 5 test
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applied into a pouch which is 4yeviously equipped
with a filter paper. After the application wheat seeds
(cv.Arina) are sown into the upper fault of the filter

D30 15empauant Ghey ! B 8Os 21 pkdnt 454171321, 2001,
Soyi1R020 1 eay 11 AyR Ak B P BG AR Y HPIAY 50 isease

a spore suspension the tes
plreidence)Af t er an i ncubation period of 1 day at 23C and
95@6r h. the plants are kept for 9 days at 20¢/ 18C
Brilt: Agtiorpagainst Rucciniggeeongdia [ (Baawpyst en wheat) (Pouch

aacﬁssed 10 days after inoculation. The efflcacy of

test conmpound is used as an indicator for
syst eFofmléted st YompSurdoromerslactive Qdgrediendd is dpplikd into a pouch
12.01, 12.11, 12.21, 13.01, 13.11, 13.21, 20.01,
owhich is pmvwslmu@edmtmqﬁaﬁwmr 2ﬁf@a§w appbigatigsowheat seeds

a t| in this.t <5 W d| e ce
AR sy R b PRI SRR or P Gboareq pouches are
( tﬂéﬁ Fhdubbied @b 3@ 1 8°CC@])1y/§1 'ﬂfdhd 80@5? h20n8 wiekifRe sowing, the wheat

anount of nycel i um of solani is m xed th water.
Thlenfsgwerinoatleted btyesmaymgmmm@ syspedors lxd Oiuredospores/ml) on the test

D0 TR o3BG Pt St T gt e BB, B A are kep for 9

egiiiship Qd"@’lﬂl 84@ Kglﬁnﬁ gy arRiPg08h r hATThe dischfGindilBhdeGahi@8sed 10 days
ri ce seeds oshi hikari) are sown into the upper

f aﬁmrtm@ﬁfulatiw fli Heteéﬁlcacm@;ﬁeach F$tecopmpepad sdispd as he srdagator for
then i.ncubated for 10 days at 23C/ 21C (day/night) 25

a3 CTHOHKYVIR: with a daily light period of 14 hours.

The eyglipghadm 0F 1MRAq 2y 1%&6??”‘92 11he398912€1,0f3.21, 20.01,

di sease occurrence in the formof brown Iesions on the

r 204 %, 2023 Wid27.11 @nd 27.21 eadh shbm2goodiR i@ty irl thisltest (<50% disease
12%1% 3.01, 13.11, 13.21, 20.0 1, 20.11, 20.21,

21C 7.11 and 27.21 each show good activity in this

L ERAmpIE 150\ SRASEraidsPRhIBEORI soffhi FESRIHeath bifht on rice) (Pouch
ACTT on agai NSt Sept of i a nodor um / wheat ( Septoria tear

sget) on wheat) (Pouch test) WO 2007/ 048556

PCT/ EP2 10185 -50 The f | at.ed .t est . conpou

(0. 0029 ;ao 3&?3 GO éewféhtlsn qfﬁ{ %@fw“éaﬂf With %c ﬁ%e formulated
I i I :

R PR DO SRR ol b o PRUTypension. T

smiwtufenis applivel inppepodchulticlofs ptrbvaoﬁsly tquippapeith aThieer paper. After

prepared pouches are then
the application rice seeds (cv.Koshihikari) are sown into the upper fault of the filter

paper. The prepared pouches are then incubated for 10 days at 23°C/21°C (day/night)
and 100% r.h. with a daily light period of 14 hours. The evaluation is made by assessing
the degree of disease occurrence in the form of brown lesions on the roots.

Compounds 1.01, 1.11, 1.21, 12.01, 12.11, 12.21, 13.01, 13.11, 13.21, 20.01,
20.11, 20.21, 27.01, 27.11 and 27.21 each show good activity in this test (<50% disease
incidence).

Example B-16: Action against Septoria nodorum / wheat (Septoria leaf spot on wheat)

(Pouch test)




i ncubated at 23C/ 18C (day/night) and 80%r.h. One week
after sowing, the wheat 5 plants are inocul ated by

WG proapissee a spore suspensi on (5x105coni di a/ m ) PONEP1966/010185
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test plants. After an incubatign period of 1 day at
23C and 95%r.h. the plants are kept for 9 days at
20C/ 18C (day/ night) and 80%r.h. The di sease inci dence

iezcﬁsfl@g? f%ﬁﬁgﬂi#& t ¢am A gg)%)g%: %C:qg? gﬁrgcfletpt Esl z?p%?led into a pouch

0
T e e e e —

2@rihd) ar2@oR mtbihé)ilppeﬁ'falillﬂ.ofahd fiiér gdpeea®he preparegquuches are then
test (<50% di sease i ncidence)

act ivit in t
eg Re ety (dpv/night)sad $8dpn Iy Pre peek i Slo‘Wﬂéa‘f‘e wheat

b 0 A S PR ) v

cprpsuUtter bh iﬁcﬁlb@ﬁ&ﬁ pﬁﬁ(bd/@f 1 dgy 23RO tHd DA% 15 phé@plants are kept for 9
chanber. One dé% after |ication, wheat plants are

i gaxs.at 89(’&3{1%"@ y/@;glﬁba X2} §l‘@1§¥§l§¢§$eolﬁ01dence is assessed 8 days
(%@%r ﬁug%llo%lesfho@ ﬁ?ﬁ{ ol?%aéh %gtf% %r&lgd &5@ El%% aft i 1r%chcator for
phﬁmcae@wk}ept for 16 days at 23C and 60%r.h. in a
greenhouse. The di sease incidence is assessed 18 days

af t er Compoundsat-9bnl.. 120 UorddntE 11, 13121,1301, 13.12113. 1 20.01,

28011268 21012 778) ané??%i xS SPLIEIINE i s <50% disase

Glcidéhéay. 1 N this test (<20% di sease incidence). WO
2007/ 04 556 PCT/ EP2006/ 010185 -51- CLAIMS 1. A
q f: Action dgs HISt PeptRra RitidRA WhthCSCDﬂQI‘la (et spat dsewheat)

S et 5y S EOEDE et SHESHE s compoune
| (EE8 REETH in¥redfineih @ phdy A Rafib¥e €One aa} ifeSeppR&ion, wheat plants
sul phur, the™ ring being substituted the groups R6,
Rmeamtumtt:d By spragying drspgersusmmna(ll%yllo ccmidla!nhiabo alhektgbt plants.

Cﬂifter an mcugatlo%lpe?lo of adal)g at ¥3° %%3% r.h., the plants are kept for 16 days

at 23°C and 60% r.h. in a greenhouse. The disease incidence is assessed 18 days after
inoculation.

Compounds 1.01, 1.11, 1.21, 12.01, 12.11, 12.21, 13.01, 13.11, 13.21, 20.01,
20.11, 20.21, 27.01, 27.11 and 27.21 each show good activity in this test (<20% disease

incidence).



10 R9, CH2CR10=CHR', CH=C=CH2 or COCR12; R2 and R3 are
each, independently, hydrogen, halo, Cl-4 alkyl, Cl1 4

wW@bkdonyssse CL_4 hal oal kyl or Cl_4 hal oal koxy; RACHRP20RS010185

10

15

20

25

are each independently sel ected;from halo, cyano and
nitro; or one of R4 and R5 is hydrogen and the ot her
is selected fromhalo, cyano and nitro; 15 R6, R7 and
R8 are each, independently, hydrao hal o, cyano,
nitro, Cl_4 alkyl, Cl.4 haloagl#&ﬂﬂb

al koxy 4-hal oal koxy( Cl- 4)a|ky| or Cl1_4
hgloalég%?ﬁ%%b%é¥gnﬁﬂ%%g? at | east one of R6, R7 and
R8 is not hydrogen; R9, R10 and R' are each,

i ndependent |y, hydrogen, o, C1_4 alkyl, Cl.4

hal oal kyl or Cl_4 al kox 5 and 20 R12 is
hydrogen, Cl1 6 al kyl, , Cl1 4 al koxy(Cl 4
Yal kyl, Cl1_4 al kyRgtht Cl. 4 al gyxy or
aryl . 2. A conpound of ToH-é cording to claim
1 where R4 and R5 are b fluoro, chloro, brono,

i odo or cyano or o of N4 gnd R5 i s hydrogen and the
25 other is fluoro, oroR' brono, i odo, cyano or
nitro. WO 2007/048556HP / EP2006/ 010185 -52 3. A
compound of formula (I? according to claim1 where R4
and R5 are both fluoro, chloro, brono, iodo or cyano,

and preferably both are fluoro. 4. A conpound of
f or mul WhereyHes g pupiymemnteras hgterogyedic @“RAPOQP?&“P& OB to three

bot h L‘T’etéljfgl%\%ﬁée;&h %HE&HI” deRf eﬁ%{c{ﬂ)’ Qéj%l)é{ll s %?ﬂe gﬁcpag\llphur, the

to claim rein 'S yrro

t he 1-jnsbéingeubdyitdtdd Ey elekgrbuRCR 4nd R,

al koxy(f£l-4)al kyl, substituted at the 4-position b

Cl4 alkyis ltyﬂﬂ@fa, Gd f&’éylk%ﬂaﬂaallsﬂt Comalkpyy,ﬁmélalqamoe‘d, CHC=C-

at th Q 81 m tyl -
subst i Cﬁ? (Eigﬁl %%l Ton? E‘yé@ﬁ ‘al kyI or Cl 4
al koxyREandﬂJ)t%\érk)ehch Sﬂd&?&ﬂdéﬂtl?dlyﬂtog%npﬂﬂbtﬂlpﬁalby] Cl. flkoxy,

al kyl or Cl1_4 hal oal k and optionally substituted at
the 5- goeh@®%hﬂﬁyChahékmﬂﬁﬁﬁzol 5-yl or oxazol - 5-vyl

zﬂg:: : ]%‘u{: chﬂz%.re Eéan oesnld%nt? S l?éf:t%(iom 6}llla ylcyyno a@fl néttro or one of
hal oal k¥And RS R-19idhyeen @hd it &Kéﬁlblsélectéd YonShs Ldybhé 864 nitro;
at the 6-position 15 by Cl_4 alkyl or Cl_4 hal oal kyl,

pyri d- 13-,;11 and RS tare eacheingdependenthy, pbddtqgmrhaby chiana nisFo, Ci.q alkyl,

Cl 4 h k

the 2 Ghel %W%W dl%ﬂ (st iﬂaﬁ%héﬁ “hal %@5?){‘&6 by
Cl4 hat ﬁﬁﬁ&dlko&f pfosmmﬂd(hélgﬁ ToasComeCor @Y, R%F@R@Wn&rhydrogen
COR1 erein 2 is Cl.4 alkyl or CI. 4 al koxy; R2

hydr ogkn, R! amhRO, arg efchl, ndgpenden(y, haydququ halRLii 4salky1 C1 .4 haloalkyl
hydroge ,4Mkoxy%9“05§y gther are 6,8-di-Cl_4 al koxy,

R'?%is hydrogen, C;_6 alkyl, C;.¢ haloalkyl, C;.4 alkoxy(C1_4 )alkyl,
Ci.4 alkylthio(C,.4)alkyl, C;.4 alkoxy or aryl.

2. A compound of formula (I) according to claim 1 where R* and R® are both
fluoro, chloro, bromo, iodo or cyano or one of R* and R’ is hydrogen and the

other is fluoro, chloro, bromo, iodo, cyano or nitro.



20 dihalo or 7,8-di-Cl_4 al koxy; and R4 and RS are
both hal o or both cyano or one of R4 and RS is

Wh e o¢psH6 and the other is halo, cyano or nitrBCT/BP20p6/010185
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conpound of fornula (1) accordishg to claim 1l wherein

Het is 2-Cl-4 al kyl-4- Cl_4 haloal kylthi azol -5-yl,

2-hal opyrid-3-yl, 1 -Cl1L 4 alkyl-4-Cl1_4

hal oal kyl pyrrol -3- 25 yl , 1-Cl_4 al kyl-3-Cl1_4, s

hal oal RyAopiRed ol ferpulal) accendiag i ¢gim 1 svhere B and R are both

RS 88 Al 1ol o FimG Mg S N QST

(1) according to claim1 wherein Het is 2-nethyl- 4-

30 trifluoromethylthiazol-5-yl, 2-chloropyri d53'3’| 5
14net hweommunflpf&rmv& @y accopslimg t) clany | where R” and R” are both

1- et hMI 6r3't rifluoromethyl pyrazol -4-yl or
1- net hy}]- 8:di fl uoro WD 2007/ 048556 PCT/ EP2006/ 010185

-53 net hyl pyrazol-4-yl; R, R2 and R3 are all
hydrogen; and R4 and RS are both fluoro, both chloro
ob. bot A dempewnd f foxmudmiibansdrdifig tonaaifrot mhereipgjet iRpymRol-3-yl

R3; -R' (B R NO2 i ncl udi t he E-.,and [ soners. ..

it vi absTRged digts ErPHagh BiCac gy o frsakPRY G T Substituted at
where fRe éﬂ—%smfcq{ Boel, Slky]qr-(fﬁ-‘;‘iﬂamgllgﬁ%d%bdo%a substituted at the 2—
al kyl, or _6 cycloal kyl or R an R', 'together with

t he capdsamorabohalo opywimotyl-4-plespbstitatedtat ehlegosifion hy &14 alkyl or Cy.4

o RS, S T e B B0, B
Cl 4 3 [ . .0; .
Compo 3%1%}933%]]{ S 161{1?% ?lgh% é)—pd%‘fr\gl &R:l,lb#lthh?”‘, é?ﬁ&BRIQS(-XI}\%géx az81-5-yl

i ncl udsubgtitultesl F-tha2rgogitios by€h g alkytiand sibatituged atttbe é-position by C; 4
they exist, or in admxture, where R is_ hydrogen or .
CL 4 oyt orgsies ety S aliickgt! AToracesin-5 3 gErsoditeg o 6-position
R andyy &3, i L oard1t fyrid18-yE SiRAMedd AThE iR by hal

t hey alr)}éézla'? tﬁaghéﬁ?“’f orérsr?ll 15‘9 ’455{ o6 yi:ne ere cyc{:o%y{m yhaloor
ri ng a€d, Rdoalkgl 23,28 ariazad-4dedchbstitmed fre thdeXrpbsition by C,.4 alkyl and
hydr ogen halo, Cl1 4 al kyl Cl,4 al koxy, Cl 4

hal oal Whe grpoggELog ngjle‘ahmwl; Ris hydrogen, CH,C=CH, CH=C=CH; or

COR'? wherein R'? is C,.4 alkyl or C; 4 alkoxy; R?is hydrogen, 6-halo, 7-halo or
7-C1.4 alkyl, R® is hydrogen or R and R together are 6,8-di-C; 4 alkoxy, 6,8-
dihalo or 7,8-di-C;.4 alkoxy; and R* and R® are both halo or both cyano or one of

R* and R’ is hydrogen and the other is halo, cyano or nitro.

6. A compound of formula (I) according to claim 1 wherein Het is 2-C; 4 alkyl-4-
Cj.4 haloalkylthiazol-5-yl, 2-halopyrid-3-yl, 1-C;.4 alkyl-4-C,4 haloalkylpyrrol-3-
yl, 1-C,.4 alkyl-3-C .4 haloalkylpyrazol-4-yl or 1-C;4 alkyl -3-C; 4
haloalkylpyrazol-4-yl; R', R* and R? are all hydrogen; and R* and R’ are both
halo.

7. A compound of formula (I) according to claim 1 wherein Het is 2-methyl- 4-
trifluoromethylthiazol-5-yl, 2-chloropyrid-3-yl, 1-methyl-4-trifluoromethyl-
pyrrol-3-yl, 1-methyl-3-trifluoromethylpyrazol-4-yl or 1-methyl-3-difluoro-



a compound of the formula (D): R3 s R2 s O(D) s N2
20 where R2 and R3 are are each, independently,

woywrogss hal o, Cl_4 alkyl, Cl_4 al koxy, Cl_BCT/EP2006/010185
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hal oal kyl or Cl1_4 hal oal koxy; _gj3 a conpound of the
formula (E): WO 2007/ 048556 PCT/ EP2006/ 010185 -54 R2

RA R3 - (E) R5 NXR including the E- and Z-isoners

i ndi vidual ly, wher hey, exi st, or in adm xture, 5

wher o RECHIIFEDIAr D R AR 1Al padiagit 310 Hyiaddyare both
hal o, - I , Cl1 4 haloalkyl or C1_4

hal oal Eé?(ré’ Bgdgyha{géﬁ%%S&gﬁlé each, 5 independently,

hal o, cyano or nitro, or one of R4 and R5 is hydrogen;

or a conpound of the fornula (I111): RR 4 R3 - (I11)

RS NH2 Gamenaydd of thenforpuladBy 7- i soners i ndi vi dual |y,
where they exist, or in adm xlgﬁzure, where R2 and R3

are are each, independentl drogenr' halo, Cl.4

al kyl, 10 Cl1_4 al koxy, @i} 2 el or q 4

hal oal koxy; R4 and R5 arelgagh agent% sel ect ed
fromhal o, cyano and nitro; Jor one of "'R4 and R5 is

hydrogen and the other is fglected from halo, cyano

and nitro. 9. A conposition fér controlling and

pr ot efcidithA@aiF1Shd PLiXbPBALAGYRMLLY, vheid B @k B Hr$iMRdmixture,
conprising a conpound of fornula (¥) according to

cl ai mnwhemRI is hydrogeer or Car alk@rand R" is C;.4 alkyl, or Cs.6 cycloalkyl or R' and

R", together with the carbon atom to which they are attached, form a 4 to 6
membered cycloalkyl ring and R? and R? are are each, independently, hydrogen,
halo, C,_4 alkyl, C;.4 alkoxy, C;.4 haloalkyl or C;_4 haloalkoxy; or

a compound of the formula (C):

Rl

w

(C)
R

NO,
including the E- and Z-isomers individually, where they exist, or in admixture,
where R' is hydrogen or C;.4 alkyl and R" is C;4 alkyl, or Cs.6 cycloalkyl or R' and
R", together with the carbon atom to which they are attached, form a4 to 6
membered cycloalkyl ring and R? and R? are are each, independently, hydrogen,
halo, C,.4 alkyl, C,.4 alkoxy, C;.4 haloalkyl or C,_4 haloalkoxy; or

a compound of the formula (D):

where R? and R? are are each, independently, hydrogen, halo, C;_4 alkyl,
C).a alkoxy, C;_4 haloalkyl or C,.4 haloalkoxy; or

a compound of the formula (E):



10. A nmethod of controlling or preventing infestation

of useful plants by phytopathogenic m croorgani sns,
wWaL@7e4855@ conmpound of formula | accordi ng to PQDER1086/0m0185

1 or a conposition, conprisingsyhis conpound as active

ingredient, is applied to the plants, to parts thereof

or the | ocus thereof.

NO,

including the E- and Z-isomers individually, where they exist, or in admixture,
where R? and R? are are each, independently, hydrogen, halo, C;_4 alkyl,
Cj4 alkoxy, C;_4 haloalkyl or C;.4 haloalkoxy; and R* and R’ are each,

5 independently, halo, cyano or nitro, or one of R*and R is hydrogen; or

a compound of the formula (III):

R? — (1ID)
RS

including the E- and Z-isomers individually, where they exist, or in admixture,
where R? and R? are are each, independently, hydrogen, halo, C;.4 alkyl,
10 C).4 alkoxy, C;.4 haloalkyl or C;_4 haloalkoxy; R* and R’ are each independently
selected from halo, cyano and nitro; or one of R* and R’ is hydrogen and the

other is selected from halo, cyano and nitro.

9. A composition for controlling and protecting against phytopathogenic

15 microorganisms, comprising a compound of formula (I) according to claim 1 and

an inert carrier.

10. A method of controlling or preventing infestation of useful plants by

phytopathogenic microorganisms, wherein a compound of formula I according to

20 claim 1 or a composition, comprising this compound as active ingredient, 1s

applied to the plants, to parts thereof or the locus thereof.



