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USEFUL AS M CROBI OCl DES The present invention relates to _nov

tricyclic AP AY74EP Y at i ves whi ch have ni crobi oci dal aclPW’Efff)WPWISS
particular fungicidal activity. The inventidn also relates to the
S5preparation of these corrpounds to novel intermediates used in their
preparation, to agrochem cal ngom tions which co ise at | east one

of the novel conpounds %%PE%‘E‘TC% iMHGPe AFRNETIES YHE anrAép%%PPBOrFIB‘FS

t he agrochem cal conpositions and to the use of the active

ingredients or conpositions in agriculture or horticulture for
controlling or preygohleBthe idVeRBbtel L8 18ThoRl 3dyR1i0¥mPRRMARAI RO I have

m cr oorgani sns, especlially fungi. 10The preparati on and m crobi oci dal

use of certai nrrttcrrptu;aclldalcacamtnen gerticvlat fungisidal &tidggclhdadentonlso relates to the
2004/ 035589 The prese ffﬁhl nvention I§SPCOH [ned vvtlth t.he .provisi
al ternative trPWg’PP‘&“% RE Cd’@?ﬂ"\'?a‘?s OV HGE RS 8?5"‘6&”% ForbBarRfbnt !
activity. The %’@&%cdl@dﬁ@bhﬁﬂnwmﬂhg&ﬁ 75 QO RSN oﬂfhefr@ﬁzﬂllﬂoﬂ]p(ohl\ads as

0 15Het where is a b5- or 6-nenbered l?1eterocyc l'ic ring containing
one to three hedtidpdrgrediant, ©48e prepaapenhalfie pgroghtngedl sgmppgrepapgdn the use of

ni trogen and syl

and Ro: 20 Ro TSR shaRidnbt £0EloRih g wihth B bt Ry BEOP SR o

Cl. 4 hal oal koxyxevéﬁ-tﬁ@@ﬁﬁstaﬁ]ﬂ%ﬂﬂ&aﬁbﬁbmyto;ﬁtm@eﬁHErnwoo@msﬁm R@eaﬁlw fR8gi.
are each, independentl drogen, halo, Cl4 alk Cl4 al kox Cl. 4 .
hal oal kyl & C1.4 B‘)ﬁlP% ?Pa“d “”CFQP‘%%FIR?%W@%‘Q%CXCHHQ Fivplyves are
sel ected from H&kﬂbecﬁ)ﬂaﬁ@ ﬁjﬂ}q/@!ﬁg@ Th@'bre@&@ if¥enfin RREnc2ARa Wih the provision of
hydrogen and the other is selected fromhalo, cyano and nitro; , R7
and R8 are eachifernattepacwtEnainme mﬂt@@ehawhamm@y@d@l activity.o, C19

al kyl, Cl1.4 hal oal Cl.4 al kox

hal oal koxy(Cl A) al k Jﬁ{ %rFS _]Lmi'eﬂ{é?rbéﬁwé Schom 06‘\"}98e8°’{n|‘1’ ai At | east one
of R6, R7 and R8 is not hydrogen; WO 2007/ 048556PCT/ EP2006/ 010185 -
2 - RO, R and R' are each, independentky, hydrogen, halo, Cl.4

al kyl, C14 hal oal kyl or Cl4 al koxy(CLl. aIkyI and R12 i s hydrogen,

G _6 aIkyI Cl.5 hal oal kyl, C1. 4 af y 4 ) yl, Cl4

aIkyIthlo(Cl 4)- al kyl, Ci-4 al Roxy —BHal o, eitf@ir as a | one
substituent or in conbination with>ap ' sub$ﬁituent (e.g.
hal oal kyl ) is generally fluoro, chlofo, bronmo or iodo, and usually
fluoro, chloro or brono. Ml kyl noiety (or alkyl noiety of
al koxy, alkylthio, etc.) is a strajl ght ™or branched chai n and,
dependi ng on whether it contains Hdto 4 or Ito 6 carbon atons, is, 10
for exanpl & nethyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl,

i so-propyl, sec- butyl i so-butyl, tert-butyl, neo-pentyl, n-heptyl or
1, 3-di met hyI bUTNMJ:re Hisft"ﬂs AUzl d—ﬁﬁeﬂ%&r@& het@foc%ﬂ&)ﬂng contamﬁ?bﬂﬁdokbﬂee heteroatoms,
noieties are alk noi eti es which are substituted by one or nore of
the same or di ?qﬁgﬂwempﬂg svlededbiramanyecds Bitrogest andheiiug, the ring being

nonof | uor onet h ¥in7 | uor onet hyl

nonochl or onet h%"{bsmé %quﬁ%%ﬁﬁgﬁ Rtrl cggoromat hyl ,
2,2,2-trifbwuorRbishydrogen, led;laﬂlt)l]ldl’flqeia}w]ky} ZILhIMORSQQI]hYthOa}koxy, CH,C=CR’,

1, 1-di fl uor oet h I ,’J0 fluqyoet hl or oet hyl, pentafl uoroethyl,

1, 1-di f I uor o- 2% Q t rCER or(gé't%yq:H??ré OB "3-t et rafl uor oet hyl and
222tr|chlore 3 t t

di f I uorochl or o?re%% ar@@%hﬁfﬂgﬁ%{dhﬁ&} Ek’&%ﬁgﬁn{g%;@} acnto'l‘1 alkoxy, Cr.4 haloalkyl
di chl or of | uor opre€yaloal@Alykoxy is, for exanple, nethoxy, ethoxy,

PrOPOKY 50" PROREIS DU B Lo BULOH o 25, USSP B0, o cppr

exanpl e, fbyor RhRtRaragen dhd tHeQIRIRE faRxed flont hdig Qe idiomito;
2,2,2-trifluorogthoxy, 1,1, 2,2-tetrafl uoroet hoxy, 2-fluoroethox %h’d

2-chl or oet hoxyR R’ 2nd &’ pre gachcinkenepdantla, pdmeent hale Ky anceattise Ky-s 2
Ci.a haloalkyl, Ci.4 alkoxy(C,.s)alkyl, Ci4 haloalkoxy(C,_4)alky! or C;.4 haloalkoxy,,

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



Al koxyal kyl is, for exanple, nethoxynethyl, methoxyethyl,

et hoxynet hyl . 30et hoxyet hyl , n-propoxynet hyl, n-propoxyethyl

i sopropoxyﬁ’é‘? HYFO8PSG sopr opoxyet hyl . Aryl i ncl udes phen?FT’%ﬁ@BﬂﬁlﬂW,
ant hracyl, fluorenyl and indanyl, but is usdally phenyl. WO

2007/ 048556PCT/ EP2006/ 010185 - 3 - The conpounds of fornula (1)
may exist as different geonetric or optical isonmers or in different
taut omeric forRlR'Thesk' meyedob, indganddne), inxdebges taid, €)@k yWad; L, hiooammi or

(usual I'y chromgt ogy aphi,c echnj ques, and all such isoners and
t aut oners and %&%&é%‘%@f‘ﬁo?‘l n all proportions as well as isotopic

forms, such aspdeuj gdce U Shal @6, B3Nl A i .
invention. In one a@ggégt of‘?{]ﬁg' p?isaent@i ’nv’g‘r?tl?og%(,étag?l;m%é%%?Mﬁ%c“‘)
and R5 are as dkfli Geckllarove agdd Rl is hydrogen, CH2C: =- CR9, CH=C=CH2

or CORI ?, erein and,R12 e a ef i ned above. .Usual | | is .
L onen, Gpocon, THbaEss Hatefint Ghn R iRy tayqr R iy Ry hPuie: e
CH2CCH or  CH=-Grlvalldil) i8 Rendpa18f Ricb)| ohldiy bre@e Br ioddOarldusafidf Nedro 2eHIES tor

of the invention, Het, R, R4 and R5 are as defi ned above and R2 and
R3 are each, iH@®Bendently, hydrogen, halo (especially fluoro, chloro

or o) 21 ) oL SEREGAAL X iy S0, ORI 0B Al

fluoro, chl or dyadwhedrohain amd tdhydnd{rfeam vehesirep kteontairfs| luordogr 17to ecdarimagtoms, is,

6- brono or 7-nethyl) or and R 3 ar ot h hydrogen, both fluoro,
chloro or *fsbg_gh%*yﬁpé?’ ek ‘thy,]’6?53—”@(1?8?’893’)”%?“‘15'091%’5%%& HESRJORA o -0uiy,
exanpl e, 6, 8- 4iJTBEND ¥ Bhity¥ n@o-ﬁgﬁtyﬁhhﬁ&?ﬁ or 1Y RIA&h{1B¥uPlRd Buadndd) or
are hydrogen. I'n yet "anot her " aspecf of the invenfion, Het, R,

R2 and R3 are ettyldefi ned above and R4 and R 5 are both fluoro,

chloro, brono, io f . Qr 0, f .R4 d,R5 i rogen and the
other is 1 uoro. RSN HERGE e I sl HMor e b RLE e By B e
and R5 are botshm2@k bifferent helobat fiomb aedixe, fop ebtaniile, GG BInoAdtkthyl,

preferably both_are fluoro, It wll be aPpregi ated that when R4
and R5 ar edi iidyapmethyl fitenrarmethul srongvrpaethyb dikiooruethyhdgichdgmomethyl,

in the form ofy f Eksf@ibethdl) 2 RSRIBSSethyINEH of@%’nyRQ,sﬁs—m fliefHyBNefborocthyl, 2-
bi ol ogi cal properties and may be separated and i sol at eg fromm xtures

t her eof by knoheredthdpentguapitihyl,nebdidluoidh, 2-tribidlopredsdrit,2,B Aviemsfiupmoethyl
i ncl udes both i . arately or. 25in adm xture,. .it has be f ound
satisfactory FB?%%?‘B%F‘P%?‘ 2 a’ﬁist ,méﬁ’&“ﬁ@?ﬁ“&%}?y&r?lgu?lgfﬁleﬁ%ldal

use, to enpl oviifagembsyMtilibi&@aethyl and didhlgbflddroyethyrnot her aspect of
the invention, R, R2, R3, R4 and R5 are as defined above and Het is
pyrrol yl, 2yrazol YHKOXYHE.ABEXAMDIR aeliRy) ethty, BECPEKYHiso-PRAPaRY Iyutoxy, iso-
pyridyl, pyri gl Yl L i, 11y el - ] i,i nyl,

oxazi nyl, thi é@gﬁjﬁgl “Le(t;rbla%/({r}L g?laﬁ{/}?l?m? %%ngsg%ﬁggg&%ogﬁnog)ég{?&ti tuted by

at | east one of t h=aigilaxyss, R, exBfhpan Gui@mathodefdifledoadetoay, tdfluatomethoxy,

byt azol “aeye, 2t Bt St iiprkinpts B Ritouhaab Eporodthony, 22
(especi al | y oxgn@iroathdid)and D, 22-Bid dB&RbM), andMually diflucromethoxy, 2-chloroethoxy
2007/ 048556PCT/ EP2006/ 010185 - 4 - (especially 2-pyridinyl

(especi al 1% pypd gifdogametpx 2, 3- di hydro-[ 1, 4] oxathiinyl (especially
2,3-di hydro-[1, 41 Ll nN-5- yDI |. kol - 3- . pyrazol ~4-vy],

t hi azol -5-y1 or p%zri ?ﬂguéi/{ll g"ﬁé}%"r‘%lft"’e‘gétﬁflgh‘%y%%%‘}% Rfoﬁ" Fth"Pﬁéo'prOpy]&ilc}’/l"

substiuents obubithid, Re,bulklthad)deRBityltiibioe lerabeyithicd epansdenly ©btheRrigb or
other, are 5 usually hydrogen, fluoro, chloro, brono, Cl4 alkyl
(especi al | y m&tihi%nd et hyl ), Cl14 hal oal kyl (especial ly

trifluoronmethyl, dijfdNoKoNEt QYL D %ﬁéﬂ{;

chl or odi f | uor onet hyl XL§lang a}ﬂ"g@y’ (fl’rgg?(r cyl’ eetgp gith []’|e)t/hoxyme(hylj
met hoxymetshy| pthoxyethyl Ty-prapak ymethyle s-podpokiedth ey Bopropoyyynetbyl-o8isphrapox pdttey!.
general fornula (begflli?]clgge% pﬁ]gx?yl,p Xarp%ﬁ'gi,-aréllthl'sa%y]?];clugr%gy] % %Lgalny{, {ztn?élu%ually

phenyl.



R8 wherein Qis oxygen or sulphur, R6 is Cl4 al kyl (especially
met hyl ) an ' 4 al kyl or Cl14 hal oal kyl (especiall |
: (ﬁ%qo?@s? . ¥F£@W?{°M35

trifluoronme e 1,2,3-triazol 4-yl of the general

(Het4): R7\ N(Het4) , 1 R6 WD 2007/048558BPCT/ EP2006/ 010185 - 5 -
wherein R6 is C 4 alkyl (especially nmethyl) and R7 is Cl.4 hal oal kyl
(especially trifluoromethyl, difluoronmethyl or monfluoromethyl); the

pyrid-3-yl of theTﬂ@B&hﬁéunﬁ@b%ﬂu(a@tr@y extsriasdifiBRnbydoaicidlor¥pticA isomers
hal o or Cl.4 hal oal kyl (especially chloro, bromo or trif| uoronetggrll)
own

or the 2,3-di Rydréffareny @rapsre forgisy Theve maydbegapuniaf apdisalafes by

S I (_Het 6) %&@%&%?@Fﬁgm@te&}h%‘? ;Jﬂéoli%{lchq omgl%srﬁ% Qa%&-}f%rs and mixtures

(especially or onet rrpoun parti cul ar

i nterest are thHeosd imkliépepbietonhaswelhas isftopibdommpspsichlas dalteresd tOmpounds, are
descri bed i nmedi a% |y above and RI, R2, R3, R4 and R5 have one of the
fol | owi ng fouPad@ e@res%‘l’mé%monl) R is hydrogen, CH2C- eCR9,

CH=C=CH2 or CORI 2y, Yhelfid ofieipfesbIARAB, I-fb'i'f@zx, Rmﬁk1 eﬁah@s'are Q de‘ﬁlned above
hal oal kyl or Cl.4 al koxy(Cl_4) al ky% and R 2 Qé‘ rogen, 6 g kyl ,

Cl. 6 hai oal kyland Rlisahydrageey CH1G=CR @I*Cﬂﬂzwcr t Wheseio @m& are@g 4

al koxy or aryl,; hal o,
Cl4 al kyl or é‘ilen Iﬁ% Ve [EPSHET? % Shﬁ@’%ﬁ? ez%g—%{iﬁ%ﬁu%r%ﬁygﬁ@ﬁq)o
brono, iodo ocoyw@m), Qj’lplﬂi'[I@' 19tirdgén, aATHLOREH 6r (DHHCBQHEI, aﬁhﬁ(ﬂar&f&eb@tﬂ?ﬂfogbiﬁ
fluor% chl oro, brono, 1odo, cyano or nitro. s hydrqge

CH2CeCH, @PEC=CH2In wmwe@trof dry invesin, BeieRof R F@dée:f.&fqr@ 4@@%@%@ api R’
and the other hcﬁ;RﬁE k)tg{c@%tqb h9&ﬁgt9‘f h%t(g%éhm 'iy ﬁ@orﬂr@bﬁg oibfomo), Ci4

bot h 20 hydrogen, oro rono or
met hoxy; and 312<4rl asgbcﬁﬁyme&h)bmr‘r&ualimxg (esphtighonethoxyyoUsiabigene pf B amiR’

or one of R4 a R5 is nd t her is flu chl

br omo, i odo, é{}H'rqBOgBP a’ﬁ ﬁ 105 Cgﬁ’ﬁ@“é?%‘ﬁgﬂ mﬁhﬁ%ﬁﬁ—? P%;Q@:U@f_& 7
R2 and R3 ar e :hetd) 6%@:&1@9?0 rﬁéﬁﬁyl}%%dlﬁ? 8¢ Both @ydrobdd) 06®, fldes, Rhloro or
chloro, both brorm both i odo or both. gano 254) Rl is hgdro gen;

and R3 ar 65 bobromydengamplerg. Sadilrore) gF kot mqﬁhqxw&&féxaraﬂﬂﬁ 1irgtROXy or7 8-
bot h brono, b(a rgﬂk’ﬁ}z lypxéﬁﬁﬁgoﬁmd% a&:ﬁ@(&@g ef2-4 and R5 is hydrogen

and the ot her oro, brono cyano or_nitro. WO
2007/ 048556PCT/ EPBOﬁfﬁ/aﬁ)thér&Bpect Bf the B)veRtior, &leh R RY@nt R Ree andefined abeve and

bot h hydrogen pd R5 are bo fl.uoro,, hoth chloro A

both iodo or %yé’?‘?c?"t %?r@f%@?rga WOPR ipfe 8F Gyane °f°ﬂq$£r?&9ﬁeﬁs hydrogen
aspect of the aRd ﬁé%ﬂ{eﬁm@?&'&mr& 82680, i8dRcPModRhitdo. TIPR ?‘ﬂ“ gfd Rh@e both
general formula (1) wherein ‘Het is pyrrol-3 yl substituted at the

1- posi t i 00 by flggragchiptoy brobuy, iagp. of cxanvosad Ieferaphy hoph aredlgeei al | y
methyl, ethyl or ﬂemﬁ% xtetc-"%ge}i ‘that %%}1 hﬁ %t?ﬁs Ak d‘ii@&emt, the compound of general
formula (I) may exist in the form of (E)- and (Z)-isomers. These may possess different
biological properties and may be separated and isolated from mixtures thereof by known
chromatographic means. While the present invention includes both isomers separately or
25  in admixture, it has been found satisfactory for microbiocidal use, and particularly for
fungicidal use, to employ racemic mixtures.

In still vet another aspect of the invention, R, R%, R’ R%and R’ are as defined
above and Het is pyrrolyl, pyrazolyl, thiazolyl, oxazolyl, imidazolyl, triazolyl, pyridyl,
pyrimidinyl, pyridazinyl, 2,3-dihydro-[1,4]oxathiinyl, oxazinyl, thiazinyl or triazinyl, the

30  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



4-position by Cl.4 al kyl or Cl4 hal oal kyl (especially nethyl,

di fl uor orretvg%l monof | uor omet hyl or chl oro-di fl uor onet hi(l% and
optionally f)dé’i’/P‘fSFﬁGed at the 2-position by halo (espec ) @92@?/?}8}88

or chloro), pyrazolyl-4-yl substituted at-4he 1-position by Cl.4

al kyl or Cl4 al koxy(Cl4al kyl (especially nethyl, ethyl or

met hoxynet hyl ), substituted 10at 3-position by Cl4 alkyl or Cl.4

hal oal kyl (espggdcadilyy:-pridivh {esﬂbcfiél%ﬁﬁ@—fl?br Z,M%}dlpf,ﬂ'&"ﬁﬁthﬂﬁyl?éspecial]y

chl oro-di fl uoronethyl) "and ‘optional’l’y substituted at the 5-position

by hal o (espegdalihydré-[Lilogabrindkylptypically pyagled-y5 pyrazalrd-pix diariol-5-yy or pyrid-
substituted he, 2- Pt y. ,Cl4 al kyl (especially nmethyl) and
substituted Z%ﬂiﬁgié?%%gﬁié%%ﬂ%§¥%14 al kyl or Cl4 hal oal kyl

(especi al | y net hyTheogubbtiichtsugd e QR hnd RY 3wkichydrindebeddonx af dich Btor, wie
15substituted at _the 6-position by Cl.4 al kyl or G 4 hal oal kyl

(especi al 1§ netply hytrogen, fipersy WPhVPP’P* byt ?iliyké@%}’fc@%%m}’h?@(f‘wl)’tq\e
2-position by . | ,
r 11 uor onet Py Y opSy R AR, B Coreieg Palichlors.
by Cl4 al kyl d{i€éspmoiethyil)yandeE:hy hlkosy(€-i)alkyHesfseipby intethon yimpth@h 4

hal oal kyl (especial lLy trifl aqnet hyl i.f lLuqronet h and 1
monot] uor onet hy !y el veur AR Y piestudl e Sl Ea and the
wherei n R12 i gyrkd-qa1ley theQenérbfoahkiaxpeespeci al Iy methyl or

met hoxy); R2 i's hydriogen, 6-halo, 7-halo or 7-Cl 4 al kyl (especially

6- bromo, 7-chl or oR\7- f | uoro or 7-nethyl), RB\is hydrogen or R2 and le
together are 6, 8-di- “al koxy, 6,8-dihalo or N.-8-di-Cl.4 al koxy -

(especially 6, 8-di h(\ y, 6, 8¢ldithronmo or 7, /d|\ t hoxy)(Het&fhd R4 and
R5 are both halo or Yno or one of R4 % iR® hydrogen 25and

the other is halo, cyg@no or nitro (especially th fluoro, chloro,

bromo or i0do). R yet anot her aspect of tRe present invention
there is provided a conpound of the general formula (1) wherein Het
is 2-Cl4 al kywhereigRf iha?@dkkwrt%n@ﬂWy@xy)a}kyﬁ(qsmcéqéb'rm@hyiyﬂhyllora. 4

al kyl -4-Cl14 h | k el .= Be Yo | | r - A-
or 11 CL. 4 al kPO HEs & Y el phihy el BeR) B Aot
hydr ogen; anddiBdorendiRh meaifRofeidhyhalt chlorodifluotomesiyl) dndyRet is Apdroper or halo
aspect of the present inventjon there is provided a co nd of the
gener al for Me%e@aﬁﬁmtgpg?m fiyaro qr§161§>_r%§-ﬁ>}l]ugzol—5- 1 and 0xe%?~%-y‘ij o?thc general
4-trifl uoppmeihyhibhiegpl -5-yl, 2-chloro- WO

2007/ 048556PCT/ EP2006/ 010185 - 7 - eri d- 3-yl,
1-nmet hyl -4-trifluoronethyl pyrrol - 3Ry ,

1-met hy1- 3-trifl uor onet hyl pyrazol - 4- \yL_or

1- met hyl - 3-di f I uor onet hyl pyrazol - 4-y¥%,; , R2(paeh R3 are al

hydrogen; and R4 and R5 are both fl ud Qoot h chl'oro or both brono.
The invention is further illustrated by the individual conpounds of
formula (1) listed 5below in Tables 1tg®30. Characterising data is
given in Table 31. R2 O N Het Tables 1 to 30 Tables 1 to 30

each conpri sewb9eindpzoixygsn mfsulﬁher,ﬂifriml-aal((y])(eépncimm misthRl), anBR’ 1903, alkyl

R4 and R5 have the valu i i n. Tabl e. X bel d. Het has the

val ue_gi ven 4 el etk g ® i doraae GO aR 1 9 wikEok o te
Table 1 corregheRdfrh@lal@Ri’s X when X is 1 and Het has the val ue

gi ven under the Table 1 heading, Table 2 corresponds to Table X when
X is 2 and-Het has the val ue gi verit nder .t he Tabl e 2 heading, and so
on for Tables 3 to 30. Conpound No. ‘"R3B R4, RS X011 HH HOCO, d
N et

\.N/

s

R

20



X.02 CH2-CE-CHH Hd, d X03CHCCH2 H HdA, d X 04 CO(CH3) H,

HC, d X ) H HC, d X 06 HH HH O (Ea-mxture

X. 07 CH2- cﬁ%’—i’%“%ﬁi d (Ea-mixture) X 08 CH=C=CH2 H, PHT’i'%PZ"@"”)“lSS
(Eli-mxture) X.09 CQCH3) H HH d (E Z3mixture) X 10 CO(OCH3) H,
HH d (EJZ-m xture)

10

15

20

235

wherein R® is C,. alkyl (especially methyl) and R7is Crq haloalkyl (especially
triflnoromethyl, difluoromethyl or monfluoromethyl); the pyrid-3-yl of the general

formula (Hets):

3
] (Het?)
N~ "R®
wherein R is halo or Ci.4 haloalkyl (especially chloro, bromo or trifluoromethyl); or the

2,3-dihydro[1,4]oxathiin-5-yl of the general formula (Het®):

S .-
(X,
0~ TR®

wherein R is C).4 alkyl or C;.4 haloalkyl (especially methyl or trifluoromethyl).
Compounds of particular interest are those where Het has one of the typical values

described immediately above and R, Rz, R3, R* and R® have one of the following four

sets of values:

1)R'is hydrogen, CH,C=CR®, CH=C=CH, or COR'?, wherein R’ is hydrogen, halo,

Ci-4 alkyl, Cy4 haloalkyl or C,4 alkoxy(C;4)alkyl and R'?is hydrogen, Cy.¢ alkyl,

Ci.¢ haloalkyl, Ci.4 alkoxy(C;.4)alkyl, C)4 atkylthio(C,4)alkyl, C;_4alkoxy or aryl; R?

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

2} R! is hydrogen, CH,C=CH, CH=C=CH,, CO(CH3) 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.



10

15

20

25

30

2007/ 048556PCT/ EP2006/ 010185 - 8 - X. 12 CH2- CsCH
2 H HF, F X 14 CQCHB) H HF, F X1 Q%OCHs)
2‘!97’%8 ®WH F (E/Z-nmixture) X 17 CH2- CsCH HPCHERpO0GAI10185
X. 18 CHEC=CH2 H, HH, F (E/Z6wmixture) X. 19

5)R' is hydrogen; R* and R® are both hydrogen; R* and R* are both fluoro, both chloro,
both bromo, both iodo or both cyano, preferably both fiuoro.

In another aspect of the present invention there is provided a compound of the
general formula (I) wherein Het is pyrrol-3-yl substituted at the 1-position by C;.4 alkyl
or Cy.4 alkoxy(C,.4)alkyl (especially methyl, ethyl or methoxymethyl), substituted at the
4-position by C,.4 alkyl or Cy_4 haloalkyl {especially methyl, difluoromethyl,
monofluoromethyl or chloro-difluoromethyl) and optionally substituted at the 2-position
by halo (especially fluoro or chloro), pyrazolyl-4-yl substituted at the 1-position by C;.4
alky! or Ci4 alkoxy(Ci4)alkyl (especially methyl, ethyl or methoxymethyl), substituted
at 3-position by C;4 alkyl or C;.4 haloalkyl (especially methyl, difluoromethyl,
monofluoromethy! or chloro-difluoromethyl) and optionally substituted at the 5—position
by halo (especially fluoro or chloro), thiazol-5-yl or oxazol-3-yl substitated at the 2-
position by C;.4 alkyl (especially methyl) and substituted at the 4-position by C; 4 alkyl
or Cy4 haloalkyl (especially methy! or trifluoromethyl), 2,3-dihydrof1,4]oxathiin-5-yl
substituted at the 6-position by Cy.4 alkyl or C;.4 haloalkyl (especially methyl or
trifluoromethyl), pyrid-3-yl substituted at the 2-position by halo or C;4 haloalkyl
(especially chloro, bromo or trifluoromethyl) or 1,2,3-triazol-4-yl substituted in the 2-
position by C,4 alkyl (especially methyl) and in the 5-position by C;.4 haloalkyl
(especially trifluoromethyl, difluoromethyl and monofluoromethyl}; R' is hydrogen,
CH,C=CH, CH=C=CH; or COR'? wherein R'? is Cy4 alkyl or C,4 alkoxy (especially
methyl or methoxy); RZis hydrogen, 6-halo, 7-halo or 7-C;_4 alkyl (especially 6-bromo,
7-chloro, 7-fluoro or 7-methyl), 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); 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 (especially both fluoro, chloro, bromo or iodo).

In vet another aspect of the present invention there is provided a compound of the
general formula (I) wherein Het is 2-C;.4 alkyl-4-C,.4 haloalkylthiazol-5-yl, 2-halopyrid-
3-yl, 1-Cy.4 alkyl-4-C, 4 haloalkylpyrol-3-yl, 1-C,_4 alkyl-3-C;_4 haloalkylpyrazol-4-yl or
1-C, .4 alkyl -3-C, 4 haloaltkylpyrazol-4-yl; R', R? and R? are all hydrogen; and R*andR®
are both halo.

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-trifluoromethyithiazol-5-yl, 2-chloro-



CQ(CH3) H, HH F (E/Z-m xture) X.20 CQQOCH3) HL HH, F (E zZ- rrixture)
X. 21 H H, Br Br X.22 CH2-CsCH H, H Br, Br X23 CH=C=CH2 H

X. 24 OO CHIYORIV7I0ME% B X 25 CO(OCH3) H, H Br, Br X. 26P9T45P2W’W018§r
(E/Z-m xture) X. 27 CH2-CsCH H, HH, Br (ELZ- mxture) X. 28

pyrid-3-yl, 1-methyl-4-trifluoromethylpyrrol-3-yl, 1-methyl-3-trifluoromethylpyrazol-4-
yl or 1-methyl-3-diflucromethylpyrazol-4-yl; R', R? and R? are all hydrogen; and R* and
R? are both fluoro, both chloro or both bromo.

The invention is further illustrated by the individual compounds of formula (T} listed

5  belowin Tables 1 to 30. Characterising data is given in Table 31.

Tables 1 to 30
Tables 1 to 30 each comprise 69 compounds of the formula (I) in which R!, R?,
R?, R* and R® have the values given in Table X below and Het has the value given in the
10 relevant Tables 1 to 30 which follow. Thus Table 1 corresponds to Table X when Xis 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 RS
No.
X.01 H H, H CLal
X.02 CH,-C=CH H H Cl, Cl
X.03 CH=C=CH;, H, H Cl, ClI
X.04 CO(CH3) H H Cl, Cl
X.05 CO(OCH3) H, H Cl, Cl
X.06 H H,H H, Cl (E/Z-mixture)
X.07 CH,-C=CH H H H, Cl (B/Z-mixture)
X.08 CH=C=CH, H,H H, Cl (E/Z-mixture)
X.09 CO(CH;) H,H H, Cl (B/Z-mixture)
X.10 CO(OCH3) H, H H, Cl (B/Z-mixture)
X.11 H H, H F, F




CH=C=CH2 H, HH, Br (E/Z-m xture) X.29 CQ(CH3) H, HH Br
(E/Z-thuE‘,‘ﬁ?’ X. 30 CO(OCH3) HL HH, Br (E/Z-m xture) X 31 H

X32 CH2- Cs
X.35 CO(OCH3) H, H L I

X36 HH, HH

H H11
ROTIBES | x33" cHEC=CH2 H, H I, | X 34 Co CERY/ERRV0E1PIES

(Ef&~m xture) X 37

X.12 CH,-C=CH H,H EF

X13 CH=C=CH; H,H F.F

X.14 CO(CH3) HH F.F

X.15 CO(OCH3) H,H E F

Xle H H H H, F (B/Z-mixture)
X.17 CHz-C=CH H, H H, F (E/Z-mixture)
X.18 CH=C=CH, H,H H, F (B/Z-mixture)
X.19 CO(CHa) H, H H, F (B/Z-mixture)
X.20 CO(OCHsy) H, H H, F (B/Z-mixture)
X221 H H, H Br, Br

X.22 CH,-C=CH HH Br, Br

X23 CH=C=CH, H,H Br, Br

X.24 CO(CHz) H,H Br, Br

X.25 CO(OCH;) H H Br, Br

X.26 H HH H, Br (E/Z-mixture)
X.27 CH,-C=CH H,H H, Br (B/Z-mixture)
X.28 CH=C=CH, H,H H, Br (B/Z-mixture)
X.29 CO(CHs) H,H H, Br (B/Z-mixture)
X.30 CO(OCHs) H,H H, Br (E/Z-mixture)
X.31 H H,H L1

X32 CH,-C=CH H,H LI

X33 CH=C=CH, H, H L1

X.34 CO(CHz) HH LI

X.35 CO(OCH3) H, H LI

X.36 H H H H, I (E/Z-mixture)

X.37 CH,-C=CH H, H H, [(E/Z-mixture)

X.38 CH=C=CH, H, H H, I (B/Z-mixture)

X.39 CO(CHa) H,H H, I(E/Z-mixture)

X.40 CO(OCHs) H, H H, I (E/Z-mixture)
X.41 H H, H CN, CN

X.42 CH,-C=CH H H CN, CN




CH2-CsCH H, H H,
X. 39 COX

| (E/ Z-mixture) X 38 CHEC=CH2 H, H H, |

(E/ Z- i x?:?"gé‘j’ y@??’ﬂ‘?@ﬁ

2007/ 048556PCT/ EP2006/ 010185 -

(E/ Z-m xture)

| (E/ Z-m xture) X 40 CO(OCCH3) H, H

H HCN CN X
9 -

CO(CH3) H, H CN, CN X. 45 CO(OCH3)

42 CH2- CFECH H,
X. 43 CHgE=CH2 H,

H CN'FC&%@HWMSS
H CN, CN X 44

X.43 CH=C=CH, HH CN, CN

X.44 CO(CHs) H,H CN, CN

X.45 CO(OCHas) HH CN,CN

X.46 H HH H, CN (E/Z-mixture)
X.47 CH,-C=CH HH H, CN (E/Z-mixture)
X.48 CH=C=CH; HH H, CN (EfZ-mixture)
X.49 CO(CHs) HH H, CN (E/Z-mixture)
X.50 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, HH H, NO, (E/Z-mixture)
X.54 CO(CHs) H.H H, NO; (E/Z-mixture)
X.55 CO(OCHS3) H.H H, NO, (E/Z-mixture)
X.56 H 7-Cl,H FF

X.57 H 7-CH;, H F,F

X.58 H 7-F,H EFF

X.59 H 6-Br, H F,F

X.60 H 6-OCHj;, 8-OCH3 F,F

X.61 H 7-OCHa, 8-OCH;s B F

X.62 H 6-Br, 8-Br F,F

X.63 H 7-CLH H, CN (E/Z-mixture)
X.64 H 7-CH;, H H, CN (EfZ-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-OCHj3, 8-OCH; H, CN (E/Z-mixture)
X.68 H 7-OCHj3;, 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




H HCN CN X 46 HH, HH OCN (EJZ-m xture) X 47 Cl-12-CCH H, HH CN
(E/Z-m xture) X 48 CH=-C=CH2 HL HH, CN (E/ Z-m xture) X 49 C%Gﬂ) H,
HH CN (EMRHNAErY) X 50 cooocH3) H H H CON (FJZ- mi xPHPEP20/8sy
H HH N2 (E/Z-mxture) X 52 CH2-CaCH H1H H, NO2(E/ Z-m xture) X 53
CH=C=CH2 H, HH, N2 (EJZ-nixture) X 54 CO(CH3)
F,C. S

3

N

1

CH,

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

Table 2 provides 69 compounds of formula (I) where Het is

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

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

and R', R? R* R* and R® are as defined in Table X.
Table 4 provides 69 compounds of formula (I) where Het is

CFClI p

v

N
I

CH
10 3

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

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

C,H,

and R!, R% R®,R* and R” are as defined in Table X.

15 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.



XX T

, HH, NO2 (HE zZ- m'xture) X.55 COQ(OCH3) H HH N2 (F zZ- rrixture)
'56 H7-Cl, HE. EX57 H7-CH3, HF, F X.58 H7-F, HE

‘Br, HE, "15‘)%@"%’6“3#66 OCH3, 8-0CH3 F, F X. 61 H 7-0CH3, §C6/éﬁt§’”ﬁ°1°ﬁ‘5
.62 H6-Br, 8-Br F, F X. 63 H 11-

Table 7 provides 69 compounds of formula (I} where Het is

and R', R%, R?,R* and R? are as defined in Table X.
Table 8 provides 69 compounds of formula (I) where Het is

CF3 ’

4

7\

|}| F

CH,
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, ,

7/

7\

Hy

Cl

Q-Z

and R', R% R? R* and R® are as defined in Table X.
10 Table 10 provides 69 compounds of formula (I) where Het is

HC. o«

4

7\

t;l F
CH,
and R', Rz, Rs, R* and R? are as defined in Table X.
Table 11 provides 69 compounds of formula (I) where Het is
HC. 7

rd

/

Nl
CH,

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

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



Cl, HH, CN (E/Z-mixture) X.64 H7-CH3, HH ON (EJZ-nixture) X 65
7-F, HH,__CN (E/Z-m xture) X. 66 H6-Br, HH CN (E/Z-m xture) X 67
6-0CH3, 8YPHUTMESSCN (E/ Z-mi xture) X. 68 H 7-0CH3, 8- 0EBHE/EFR00¢R]0185
(EJZ-m xture) X. 69 H 6-Br, 8-Br H OCN (E/-Z2wd xture) Table 1 provides
69 conpounds of forrmula (I) where Het is WO

2007/ 048556PCT/ EP2006/ 010185 - 10 - CH, and RI, R2, R3, R4 and R5
are as definedpd R' TRORE Rt andadlag: 2 derigad deamblI conpounds of fornul a

(1) where Het is CHF _ )
Table 13 provides 69 compounds of formula (I} where Het is

7-
H
H

and R', R?, R®,R* and R’ are as defined in Table X.
5 Table 14 provides 69 compounds of formula (I) where Het is

oy
3
and R, Rz, R® R* and R’ are as defined in Table X.

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

I
CZHS
10 andR', R% R?,R* and R’ are as defined in Table X.
Table 16 provides 69 compounds of formula (I) where Het is
CF,Cl y
)
N
1
c

Hy

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

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

I
CH,OCH
15 2 3

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

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



CH, 5and RI, R2, R3, R4 and R5 are as defined in Table X Table 3
provi des 69 conpounds of fornmula (I) where Het is CFH, CH,  and RI
R2, R3, R4 MRA0EBI5% as defined in Table X Table 4 pr8GigEL0ge01ss
conpounds of fornmula (1) where Het is CF-A3-10CH, and RI, R2, R3, R4
and R5 are as defined in Table X. Table 5 provi des 69 conpounds of
formula (1) where Het is CF ;Hs and R, R2, R3, R4 and R5 are as
defined in Table X. 15Table 6 provides 89 coppounds of fornula (1)
where Het is CF 3 CH2OCH, and R, R2, R3, and R5 are as defined in
Table X. WO 2007/ 048556PCDEP2006/010185N‘£1 - _Table 7 provides 69
conpounds of formula (1) where Het is CHNW anfl R, R2, R3, R4 and R5
are as defined in Table X Table 8 provi de#;69 conpounds of fornula
(1) where Het is ¢cF3  5CH, gmd R, R, R3, R4 and R5 are as defined
in Table X. Tahd B’ endpROWR’ RS RE9nd Bipsundsfiinsk if Gablal’a (1) where Het is
CF Q o Table 19 provides 69 compounds of formula (I} where Het is
HC /
!
N~N\ cl
CH,
5 and R?RY, R? R® R* and R® are as defined in Table X.

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

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

H,C ’

rd

Y

CH,

N 8

10
and R', R%, R*,R* and R’ are as defined in Table X.

Table 22 provides 69 compounds of formula (I) where Het is

CF,. s

N O
CH,

and R!, R%, R?, R* and R’ are as defined in Table X.
15 Table 23 provides 69 compounds of formula (I) where Het is

(L.

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



and RI, R2, R3, R4 and R5 are as defined in Table X. 10Table 10

provi des 69 conpounds of formula (I) where Het is CH and R, R2,

R3, R4 and %2‘%’8485? defined in Table X. Table 11 provi A&3/EE06/010185
conmpounds of formula (I) where Het is H G14- CH 15and R2 R1, R2, RS,
R4 and R5 are as defined in Table X Table 12 provides 69 conpounds
of formula (1) where Het is cF, WD 2007/048556PCT/ EP2006/ 010185 - 12

- and R, R2, R3, 13%1e33%:5Ad& 6 Rpdehdst forhihial@PhvBer& Hel @bl € 13
provi des 69 conpounds of forrmula (1) where Het is CF2H CH, and R

R2, R3, R4 and R5 are as defined in Tabl s X_.~5Tabl e 14 provi des 69
conpounds of formula (1) where Het is H2Z/I N, CH and R, R2, R3, R4
and R5 are as defined in Table X Table evi des 69 conpounds of
formula (1) where Het is CF, "N &s 10 and RI,*R2, R3,R4 and R5 are

anere Hor 15 A8 R B RO e R et ned 1 n Tabl &

X. Table 25 provides 69 compounds of formula () where Het is

N Br

and R’, R%, R*,R* and R’ are as defined in Table X.
Table 26 provides 69 compounds of formula (I) where Het is

-

o
N~ CF,

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

-~

=

P
N Cl

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

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

15 andR) R%R* R*and RS are as defined in Table X.

Table 29 provides 69 compounds of formula (I) where Het is

CFQH J
)/ \i

N, .
I}I

CH

3

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

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



Tabl e 17 provides 69 conpounds of formula (1) where Het is CF, 15 and
R, R2, R3, R4 and R5 are as defined in Table X Table 18 provi des 69
conpounds OYORWY/MPFFI (1) where Het is WO PCT/EP2006/010185
2007/ 048556PCT/ EP2006/ 010185 - 13 - %4'1 (%-and R2 and R, R2, RS,
R4 and R5 are as defined in Table X Table 19 provides 69 conpounds
of fornmula (1) where Het is H3C d 5and R2111, R2, R3, R4 and R5 are
as defined in Table X. Table 20 provi d?§H69 copmpounds of formula (1)
where Het is CF3 )==c- yN S CH3 and RI, , R4 and R5 are as
defined in Table X. Table 21 provides 69 Wnds of formula (I)
where Het is HC S 10CH, and R, R2, R3, "¢ 'and RS are as defined
in Table X Table 22 provides 69 conpounds formula (1) where Het
is CF3 >=1"- 0 CH3 and R, R2, R3, R4 and 3are as defined in Table

R, Re. o, RAVARG Rotort 3 Mgl freinet mARE X vo
2007/ 048556 PCly 5206/ 010185
Table 31 shows selected melting point and selected NMR data, all with CDCl; as
5 the solvent, unless otherwise stated, for compounds of Tables 1 to 30. No attempt is
made to list all characterising data in all cases.
In Table 31 and throughout the description that follows, temperatures are given in
degrees Celsius; "NMR" means nuclear magnetic resonance spectrum; MS stands for
mass spectrum; "%" is percent by weight, unless corresponding concentrations are

10 indicated in other units; and the following abbreviations are used:

m.p. = melting point b.p. = boiling point.
s = singlet br = broad
d = doublet dd = doublet of doublets
t = triplet q = quartet
m = multiplet ppm = parts per million

THE = tetrahydrofuran

Table 31
Compund m.p (°C) "H-NMR proton shifts & (ppm)
No. (CDCI3)
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
111 133-135 (brd 5,1H), 7.13 (t,1H), 7.01 (brd s5,1H), 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,0,1H), 7.39
121 155-158 (brd s,1H), 7.17 (t,1H), 7.02 (d,1H), 7.01 (brd 5,1H)},
) 3.98 (m,1H), 3.91 (m,1H), 3.72 (s,3H), 2.11 (m,2H),
1.50 (m,1H), 1.39 (m,1H).




R2 Ri

14- Tabl e 24 provides 69 conpounds of formula (1) where Het
R2, R3, R4 and R5 are as defined in Table X Table 25
69 conpound@ogwm@ﬁﬁﬁhla (1) where Het is 5

is and

(ﬁ&ovides
and R, R2PCREP20/0INNG

R5 are as defined in Table X. Table 26 prow des 69 conpounds of
formula (1) where Het
in Table X. 10Tabl e 27 provi des 69 conpounds of formula (1) where Het
R2, R3, R4 and R5 are as defined in Table X. Table 28

is ci and R,

is and 121,

R2, R3, R4 and R5 are as defined

provi des 69
15and R, Rz,

omTpounds
R3, R4

provi des 69 gonphOhds

and RI R2,

R3, R4 an

OT TOF[TUIa
and R5 are as
of ¥76¢1&ll a
d R5 are as (

formila

l()l‘ld

ORI(

1.51 (m,

'85)6"{@ bif 7"6?)‘

AR

W

2007/ 048556PCT/ EP2006
R4 and R5 are asZ-8kfi

sel ected nel t

i Nng poin

nedqﬁﬁ%fgb

I and selecte

-8 OélfH?HN 7 68!\("81713*‘&1@68@1313 with D1Q3H), 7.67
¥, TR 1 id (G2 H), 4.00 (s,3FRbB 84§10, 8RoB6
dmRMR 048 &n.180)) 1.9 o 18IDC13 as 5t he

sol vent, unl ¢

2ss ot her

mtmmtls mdet8U|

W se stated,
St aI ar ag
198-20

BO6 (6 0H)TUNAE,161), Ted(ted, ckchangdble Mah
g0} 13D 18l @t 1dD) N.oskd, 1HRSAE®. (s,3H), 3.95
(m,1H), 3.93 (m,1H), 2.12 (m,2H), 1.50 (m,1H), 1.38
{m,1H).

13.01

148-150

8.11 (brd, exchangeable with D,0,1H), 8.06 (s,1H), 7.82
(d,1H), 7.17 (t,1H)}, 7.03 (d,1H), 6.89 (t, Jyr = 54 Hz,
1H),4.06 {(m, 1H), 3.95 (5,3H, overlapped by m,1H),
2.10 (m,2H), 1.49 (m,1H), 1.38 (m,1H).

13.11

144-147

8.10 (brd, exchangeable with D,0O,1H), 8.06 (s,1H), 7.78
(d,1H), 7.14 (t,1H), 7.01 (d,1H), 6.89 (1, Jyr = 54 Hz,
1H), 4.03 m,1H), 3.96 (s,3H), 3.93 (m,1H), 2.04
(m,2H), 1.47 (m,1H), 1.36 (m,11).

13.21

143-145

8.10 (brd, exchangeable with D,0,1H), 8.06 (s,1H), 7.83
(d,1H), 7.18 (t,1H), 7.03 (d,1H), 6.88 (t, Jyr = 54 Hz,
1H), 4.03 (m,1H), 3.96 (5,3H), 3.92 (m,1H), 2.11
(m,2H), 1.48 {m,1H), 1.37 (m,1H).

20.01

136-139

7.74 (brd, exchangeable with D,0, 1H), 7.60 (d, LH},
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 (1n, 1H).

20.11

125-127

7.74 (brd, exchangeable with D,0,1H), 7.58 (d,1H), 7.16
(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).

20.21

155-157

7.73 (brd, exchangeable with D,0,1H), 7.61 (d,1H), 7.20
{t,1H), 7.10 (d,1H), 3.94 (m,2H), 2.78 (s5,3H), 2.14
{m,2H), 1.51 (m,1H), 1.38 (m,1H).

27.01

175-177

8.54 (d,1H), 8.26 (d,1H), 8.16 (brd, exchangeable with
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).

27.11

109-115

8.54 (d,1H), 8.28 (d,1H), 8.16 (brd, exchangeable with
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).

27.21

185-187

8.55 (d,1H), 8.27 (d,1H), 8.15 (brd, exchangeable with
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).




In Table 31 and throughout the description that follows, tenperatures
are given ipn 2@ es Cel sius; "NWR' neans nucl ear magnetic resonance
spectrum I\%0 { /rq % or mass spectrunm "% is per cent b)'/’ @“H‘E/Olmss
unl ess correspondi ng concentrations are 10idicated in other units;
and the foIIovvi ng abbreviations are used: mp. = nelting point s =

si ngl et d doublet t = triplet m= nultiplet THE = tetrahydrofuran
b. p. boi | ng PpoITRE corﬁﬁomd@bpﬁﬂnﬂﬁ 0 HAuR! I\%&pa?éd Q%?&rﬁkﬁ below Wi &Ence
ppm—parts per mllion Table 31 Conpund NMR pr ot on
shifts 8 (ppmye fe@p@n3dichemey1014.183- 188 7.78 (d, 1H) 7 70 (brd,
exchangeable wth D20, 1H), 7.39 (brd s,1H), 7.16 (t,1H), 7.01 (d
overl apped frombrd s, 2H), 4.00 (m 1H), 3.94 (m1H), 3.72 (s, 3H),
.10 (m 2H), 1.51 (m111), 1.38 (m1H). 111sSchek®3-135 7.76 (d, 1H),

N

7.70 (brd, exchangeable wth D20, 1), 7.39 (brd 5,114), 7. (t,1H,
7.01 (brd 8, 1H), 00 (d®1H), 3, 1k, 3.93 (m1H), (SPBH),
2.04 (m2H), 1.49 (lmpti-!-’% +. . 21—155-168 @

7.70 (brd, exchangeabl e bhth D2 7.89 (brd s, 111), (t, B4,
7.02 (d,1H), 7.01 (brd s, 111), 3N9.8(m1H) 3.9 (m1 .72 ?s,BH),
2.11 (m2H), 1.50 (m 1Hy, 139(gh R
2007/ 048556PCT/ EP2006/ 010185 - 1201 179 181 Het

5
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 (IT), where Het is as defined above and R' is Cy_5 alkyl, with an aniline of
formula (II), where R?, R?, R* and R’ are as defined above, in the presence of
10 NaN(TMS), at -10°C to ambient temperature, preferably in dry THF, as described by
J Wang et al. Synlett, 2001, 1485.

Scheme 2
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Alternatively, as shown in Scheme 2, a compound of formula (I), where R'is
15  hydrogen and Het, R2, R3, R* and R® are as defined above, may be prepared by reacting a
compound of formula (II), where Het is as defined above, with an aniline of formula
(III), where Rz, R3, R* and R? are as defined above, in the presence of an activating
agent, such as BOP-CI1 (bis-(2-0x0-3-oxazolidinyl)-phosphinic acid), and two
equivalents of a base, such as triethylamine, in a solvent, such as dichloromethane (as

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



8.06 (s,1H), 7.69 (d overlapped by brd signal, exchangeable w th D20,
214)718t1 706(d1H) 4.00 (s,3H), 3.96 (m 2 2

1.51 (‘é’ﬁ’i H)“ %39 (m 1H). 12.11 137443 8.06 (s, 1H)? H%?’EB@UE"
exchangeable with D20 1H), 7.67 (d,1H), -4 (d,1H), 4.00 (s, 3H),
3.94 (m2H), 2.06 (m2H), 1.48 (m1H), 1.36 (m1H). 12.21 198-200
8.06 (s,1H), 7.71 (d,1H), 7.68 (brd, exchangeable with D20,1H), 7.18
(t,1H), 7.05 (ch%:b{)nd &f@&tﬁﬁ(@h‘bwh&e Biat i éé'ﬂ)rbed:ﬁb&% zfrﬂl@lﬂ)ohlcﬁrs%oro or
(m 2H), 15059r 1.38 (m1H). 13.01 - 150, 8. 11 (brd
exchangeabl e \WRODEt! aHgniling qf oqmyla (), WﬁleB’QR( &R} andR’jape pg defirpd above, in

et oo by e e gVt Bl 5y g

144- 147 8. 10 (chdbdpaterchiamtyeadod, én M&lheﬂﬂ?sﬂc}ih@ dicldofdmeftsand 1éthyl adet#t8 or N,N-

500 o bl b Mt oo

1H . 13. 21 ghainkA3:
Ersn, 1I|:I)|) 7 83 fgtalr%bﬂ:f 0%4@0&1(1 1H) 7rn%g§@ﬂﬁﬁ%%ﬁngen§%&mta%%g%hﬁnn§%ggﬁ such

1H), 4.03 (m B#jhios] gldo(]@e mny}@r@mde,mxm chl@n@lpbmgm SFY/FISDASTLY)

1.37 (m 1H). 1.136- 1.1 cha eabl th D20

7.60 (d, 111) %&‘7‘91136”(1%“0%?‘%W it %Esd% wory q%“%?“?’rﬁ\& Figfho "é’é%ﬁ%@,“o -
311), 2.12 ( msuldhdn)trifldoddt) (i sclliehk such. a3901(1eme dithloroAbtHahe b2 acel@itrile. 74
(brd, exchangeabl e wth D20,1H), 7.58 (d,1H), 7.16 (t,1H), 7.08
(d,1H), 3.185 (m2H), 2.78 (s,3H), 2.06 (m2H), 1.49 (m1H, 1.37

(m 1H). 20.21 155-157 7.73 (brd, exchanggahi® wth D20, 1H), 7.61

(d, 1H), 7.20 (t,1H), Z.10 (d,1H), 3.94 (m2H), 2.78 (s,3H), 2gi4 ]
(m2H), 1.51 (m1 .38 (myelH). 27.01 175-177 8.54 (d, 1H3% R
(d,1H), 8.16 (brd bl e wit hy-DRo, 1H) —7#—66—¢d, i
(dd, 1H), 7.21 (dd, $z~# 10 Y, 1H) , 4,86y (m 1H), 3.98 (m1 713 R
(m 214), 1.57 (m1 1.42 (m1H). 27. 11 109- 115 8. 54 ( 8.28
(d, 1H), 8.16 (br hangeabl e with D20, 1H), 7.64 (d,1 7R
(dd, 1H), 7.18 (t,1H), 7.08 (d,1H), 4.04 (m1H), 3.97 (m lhet 2.09
(m2H), 1.55 (m1H), 141 (m1H). 2721 - 185 187

(D (R =H) (I (R* not H}

A compound of formula (I), where R! is other than hydrogen and Het, R% R R*
and R® are as defined above, may be prepared by reacting a compound of fomula (I),

15 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 CORY™, Zis OCOR’Z)
in the presence of a base, for example sodium hydride, tsodium or potassium hydroxide,
NaN(TMS),, triethylamine, sodium bicarbonate or potassium carbonate, in an

20  appropriate solvent, such as ethyl acetate, or in a biphasic mixture,such as a
dichloromethane /water mixture, at —10 to 30°C.

The compounds (H) and (II') are generally known compounds and may be prepared
as described in the chemical literature or obtained from commercial sources. The
compound (II) is a novel compound and may be prepared as described with reference to

25 Scheme 4.



8.55 (d,1H), 8.27 (d,1H), 8.15 (brd, exchangeable with D20,1H), 7.67
(d,1H), 7.44 (dd, 1 7.22 (dd,1H), 7.10 (d,1H), 4.04 (m 1H)),

3.95(m 1H) ,W‘%.g“f’éfﬁ‘tﬂggdzm, 1.41 (m1H), 1.26 (m1H. WD Fetibsoosoorss
2007/ 048556PCT/ EP2006/ 010185 - 17 - Th conpounds of fornula (1)
may be prepared as described below with reference to reaction Schenes
1to4. Schenme 1 5 As shown in Schenme 1, a conpound of fornula
(I'), where RI is hydrogen and Het, R2, R3,scfi4heand R5 are as defined
above, may be syntifwesi zed by reacting a.compound of formula (I1)4e
where Het is as dekinesbhabgyg.@and R i 1. 5gal kyl, nii
of fornula 010y R2,_R3_ R4 i B\ -
presence of 10 NaMCTVR) enper at ur e, z
in dry THF, as déscribéd by= Wang g6 al. Synlett, 2001, 1483,
Al ternatively, as shown ifi Schene 2, gzcorrpound of formula (1), where
RI is 15 hydrogen and Het, R2, R3, Rd"and R5 are as defined abdte,
may be prepared by reacting a conmpound of fornmula (IT), where t is
as defined above, with an aniline of fornula 010, cusivereii?, R3,| R4
and R5 are as defined above, in the presence of &n acti vaﬁij agent,

such as BOP-Cl (bis-(2-o0xo0-3-o0xazolidinyl)-phosphinic acid) )\ and two
equi val ents of a base, such as triethylamne, fn a solvent, $uc wAS
y J. Cabre et lal

3

di chl oronet hane (a | e,
Synt hesi s 1984,,

2007/ 048556PCT/ E

eXx

Rz)20desc&__'¥bed, for
gactingg

;@? 18 - d okt formula (I1"),
Het is as defined above and Qis chloroi,fluoro or brono, wth
ani | ine of fornul C(ZIII), where R2, RS, ?%4 and R5 are as defineg

above, in the presence of one equivalent of a base, such as J
[

R
Cc

triethylam ne or sodi or potassium cafbonate or bicarbonate, ijn a
sol vent, such as dichlor t hane, ethyl |acetate or N, N-

5di net hyl f or mam de, prefer y at -10 te 30C. The conpound of fdrmula
(I'1") is obtained froma conp d of fofhula gall') by treatment Rith

a hal ogenati ng agent such as thi nxj de;’ thionyl brom.,d _/
oxal yl chloride, phosgene, SF4/HF, i &t hyTam no) sul phu |
trifluoride), or Deoxo-Fluor(r) abis(2}nethoxyethyDam nol sul phur

trifluoride) in a solvent such as tol U¥he, dichloronethane or NC:

acetonitrile. 10 Schene 3 (1) (FRl @pH) (1) (R not H A conpaund
of formula (1), where RI is other than hydrogen and Het, R2, R3, R4
and R5 are as def Assboubévechemgyf. e comppandeef fogmuyla HED mey bg pemasdund

of fomula (1), L r l—Aeﬁ 5%[[ a aLe
as defined abé’yé?’e%‘?’f%’?é"ﬁlé%@ %éﬁ?f@%ﬁ?st%}‘gpe fthlg%’ gs g’ﬁﬁ]ﬁé%’dgﬁ\%
but is not hydaayen hatdgeatisn pifeieeriableympbimls 6E), (F)amd (G). i odo or Z is
such that Z-Rl is_an _aphydride (that is, when Rl is | 2, Z4iS, 5
OOORI 2) inSthe pr gégﬁéﬁh%?maﬂméﬂe? f%?o“@%%?ﬁ?réo’éﬁﬁ?iﬁ%ﬁwff g and R” are
tsodi um or pot.aRsd WdMY 8F A SmaPNeSUHINR Poy thE WakRYdI&M 288 of B-iKenes (D)
bi carbonate or potassium carbonate, in an 20appropriate sol yent, such
as ethyl acet atith inoitu igenezatid gihalomethylisengpbosphoranasR H:REGRNES owbarh Rrids
[water mxtur %‘iphac%yl_, iLI‘IOCE_.? al]%?l%r 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
10 (1985), S.Hayashi et al, Chem. Lett. 1979, 983, or M. Suda, Tetrahedron Letters, 22,
1421 (1981).

F/Z-mixtures of the 9-monohalomethylidene-5-nitro-benzonorbormenes (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 Leiters, 37, 1913
15 (1996), Synthesis, 1087 (2003) or Tetrahedron Letters 43, 2725 (2002). Mixed



The conpounds (11) and (1') are generally known conpounds and may be
prepared asg (gescrl bed in the chemcal literature or obtained f

cormmer ci al YSQaPYRE oThe conpound MO is a novel corrpoundpgﬁ’(]fP?‘Pﬂg/mBégs
prepared as described with reference to 25205cheme 4. WD
20071048556PCT/ EP2006/ 010185 - 19 - A NH, NO2 (111) As shown in Schene
4, the conpound of forrmula (Bl) nmay be prepared by a Bechanp
reduction or blmamdmhylehhabha)smmmdm}dmmhbmdeemmlb@,P.myocs;e],e’ﬁrtthélses,
catal ytic hydrog n%é of the nitro-conmpounds (E), (F) and (Q.
5The 9-di hal orfé 9 Ene- 5-ni t r o- benzonor bomenes (E), where R4 and R5
are chloro, brondygg ofdyhd. Qletﬁﬁbfcr*%% RitbaeRBofdbrhddes M)l Whéte R* is hydrogen
ol efi nation of the ket ones (D) with Iin situ generated

di hal onet hyl i ded &’ pﬁwsmlmméa«m m@@ﬁﬁ:@(tmmg oldfavatorROf the etonéspg mwith,

tri Cl4 al or tri L ne an a accor '
Lo or by aral St Ve S bRt s ARSa Ry Rk e P aE b paic
Chem Ber. 11&ond¥hisiohWidO8abdinfirildayashtckdingto estibBiBheduithedslif O literature.
983, or M Suds, Tetrahedron Letters, 22, 1421 (1981).

22-mi xtures off/4HExHraseh ShNiterrBCHYlidsrnigotienzeoromess SEb dheraR’ isE) |
whereR4 is hy

fromthe corrpqolgglgg?b@ag{ﬁgﬁg d%&\%gt% Ht%g%g(r)g%h ‘Qgg%‘%g@g I Sgi gﬁ SPE&&% ®)
Tet r ahedr on LetithatiSom&Ranelit 1 ﬁs@@@@iperﬂﬁmmﬂst the cdﬂBHor(s&Ié&&)bed by Y.
Tetrahedron Letters 43, 2725 (2002). xed WO

2007/ 048556 PCTIES 0b AP EbrrEs" g92’% g(%ﬂl}ﬂ%l onet hyl i denes nay be

obtai ned by net hoggy dpsarekRed- nb%oﬂum%h@hadeéyﬁm&s‘seazoﬁ%é&g@ﬁ))may be
The 9-cyano- net hyl | dene-5-ni tro- benzonor bornenes (E), where

hydr ogen and Rstau@d@yahﬂireaﬁayntmé9p¥félpa¢ﬂwhldydmhé-wwpgzompéﬁm¢aps 438

of the ketone D S h n ofef £ O

9- di cyano- net EV]\% e)a%n%]d esrl vé \?]élg %zig(ﬁlg% gs‘%@’?‘o%%\% o LARL

mal odinitril eAIH(BLhz)&EG:%IﬂLﬂ@S mcﬂsetdaiyls Hbﬁdhlrﬁi‘bhtﬂh‘éml Dett. r1979 983 , X. Huang
literature. E/Z-m xtures

-Ni tro- net'Ayl iet@né- @r—gnﬂi?’% @eﬁ%ﬁ@p%ﬁ%ﬁbe’(%)or apnisrlenes 6 4468 G08Yemd A
and RS i's niticfy JBY; ?ﬁFO@ﬂié}}z nedsidar QosH), paeRas 6}9erﬁ9§ig?é}§aﬁg&§ﬁ1r% ether

ketone (D) with”'nitromethane in the presence o pi peri di ne
condi tions desodtdkggeby Y. 10 Tang et al, Tetrahedron 59, 4979
(2003). E/Z-m xtu

f. . 4 . .
o oot | vor onet hy FhagHEodomethyitenes EDnBhEeRe ABLR] A betyiofe bt by ghigined
by the treat ngRin &m gﬂmﬂﬁgg”(ﬁ'y@lm&théﬂ HElRRPedbP DuhAndleRFRNIGHEMIDS (BS

(E), where R4 and R | uoro, with reduci ng agents such as

Red- Al (r) 20 Liegippients), I@I&l’-(D)(Qﬁf)zﬁﬂfB@dLﬂe in tgbydrpiugacat h]8°C fPRiesuret
| Chem Let Chem 65, 627
?2000)?mv. i t(@’t”;h r"% @ﬁ%?%’))( W %’é?”i’fé’?hl"fé(&ﬁ%gnd Afakay et al

J. Org. Chem 53, TBQQQ)X() 5o ED- beﬁ’ic&}bﬂfoﬁ—x@ess@)\mﬂ}tt& abtained usmg standard

tetrahydrofuran, ether and tql uene. i Lodgonet hyl i denes (Q,
where R4 and Rsoralwwﬁltlpaﬁﬁn dich {Pf%ethmeéﬁ n'/&dg} ﬁ%%*&ﬁsﬁ&?ﬁas (D) by

a net hod devel,gpg ga@| |
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Know es et al %g%g&ac%hl%éﬁ‘iethaﬁ% %iog%t%&?%g%&e{hag@em nc/acetic acid (R
Muneyul ci 3and H. Taaﬁdxaro BenzOngrbofbes® (CR whelOREs (IA66In or@ ety yndiRe ¢k

sol vents are, for exan(‘:o di ch] oromet hane, chl orof orm and net hanol
Ci.4 alkyl or Cs.4 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



-21 - be prepared by the selective hydrogenation of the corrpounds (B)
using Pd/ C_(or  suitable catalysts such as Ra/Ni) with th

absor ption "%f?z%%é‘gg PSval ent of hydr ogen under ice cooli nBCUFPQﬂ%{?IBbES;
with the procedures of R Mineyuki and H-Zianida, J. O g. Chem 31,
1988 (1966). Other conditions are hydrogenati on under honbgeneous
Scatal ysis (e.g. WIkinson catalyst,

chlorotris(tr b@B&?)ﬁle@ RO 8 RELAHRONdFBenAoneA WheV@Infitufids (B) using Pd/C (or other
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116, 4464 19 2084yhich thay a@oaétaébedaﬂom eddarembersd exdl ealieyl ringggd RS @ud R are as
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formula (B): 7/ 048556PCT/ EP2006/ 010185 - u
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where R is hﬁﬁﬁﬂgﬁ'ﬂtn@ﬁuﬁ&ﬂo@em& RGctiBn bip&rdifiradirkiple. frodh rdedn l@mperature to

cycl oal kyl or R d R, t oget her with the carbon atomto which they
are attached, 1$Q)Crrplafenatﬂb3ﬁ‘rf3ﬁéhbered cycl oal kyl ri ng 5and R2 and R3

LS B STEN OB RIRRGR o 1Bt oS L

i ndependens | yer yHEDOCHn. Reda054,a0BECI9AL), Ybid h&csrse (196H) R ©. mmbre@ap)f Org.
Cl. 4 al kyl (especi al I net hi)l %‘ or Cl4 al koxy (espeC| al Ig/ xY) .
Usual |y, one 6fiermo?9ah 5]3\@93 )ﬁi‘lﬂ@g‘éﬂl dnelra Kedewt o813 41 qsﬂuéﬂ)s Collins et al,

chl oro, brono | <l anple, 7-fluoro, 7-chloro, 6-brono
or 7-nethyl) J%rﬁzn%%% ggéége o h hydrogen, both fluoro, chloro or
bromo (for exanpl @NitoBiidhikiiio mn)is of fohatlh (Apira @eyerfif oknoswargaipeinds and may
6, 8- di met hoxy or 7, 8-di et ticul ar |n}erest are

conpounds  of b Rrepyrsh A %esfﬁecg/‘ﬂ él?eeChﬁ'mC%]d[%f@mraP Eobfaingd fromusPrypeGial sqgrees.
2 is hydraggen, 6-9gd ﬁten%éﬁ!ﬂ-ﬂe%oﬁlgpognog%ﬁ iRl %Mﬁulﬁ@éﬂem)atﬂ)))/@, @%ﬂ ),

15 chloro, 7-fluoro or 7-neth and R3 is hydrogen or
are novel compounds and form further aspects of the present invention.

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



Tabl e 32 Conpound No. R R' R2 R3 32.01 C2H5 C2H5 H H 32.02 CH3 CH3 H

H 32.03* H WD 2007/ 048556PCT/ EP2006/ 010185 - 23 - 32 04* H
b8 FoH a3 SRS S H K 35 06" Feizepindiions
.97 .

HII

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

is hydrogen or C,4 alkyl and R" is Cj.4 alkyl, or Cs.¢ cycloalkyl or R' and R", together

with the carbon atom to which they are attached, form a 4 to 6 membered cycloalkyl ring
5  and R? and R? are are each, independently, hydrogen, halo, Cy.4 alkyl, Cy.4 alkoxy,

C).q haloalkyl or C;.4 haloalkoxy.

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

10 (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 (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-

15  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-Cy.4 alkoxy (especially 6,8-dimethoxy, 6,8-dibromo or 7,8-
dimethoxy). Of especial interest are compounds of the formula (B) where R’ and R" are
as defined above, R? is hydrogen, 6-halo, 7-halo or 7-Cy4 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

20 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.

Tlustrative 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; H H




H cycl opr opyl

WAy

-Calls- H
n-C3H2 H H

H H 32. 07* H cycl ohexyl
5H10- H H 32.11 n-C3112 n-C3112 HH

HH32.08 -C3H6- H H 32.09
%2 12* H
PCT/EP2006/010185

C2H5 H H
-23 -
32.04* H C;Hs H H
32.05%* H iso-CsHy H - H
32.06% H cyclopropyl H H
32.07% H cyclohexyl H H
32.08 -C3Hg- H H
32.09 -CqHs- H H
32.10 -CsHyo- H H
3211 )1—C3H’] H-C3H7 H H
32.12% H n-CaHy H H
32.13* CHs C.H;s H H
32.14 CHj, CH; 7-Cl H
32.15 CHs; CH; 7-CH; H
32.16 CH; CHs 7-F H
32.17 CHs; CH; 6-Br H
32.18 CH; CH; 6-OCHj; 8-OCH;
32.19 CH; CH; 7-OCHj3; 8-OCH;
32.20 CH; CHj 6-Br 8-Br
* indicates EfZ-mixtures
Table 33
Compound Physical NMR, & (ppm) {CDCI3)
No. Data
32.01 m.p. 60-61°C | "H: 7.70 (d, 1HD), 7.42 (d, 1H), 7.06 (t, 1H), 6.99 (m,
2HD), 5.31 (br s, 1H), 4.46 (br s, 1H), 1.96 (m, 4H),
(.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 (Zs, 6H).
BB(: 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 | TH: 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).




32.14 CH3 CH3 7-C1 H 32.15 CH3 CH3 7-CH3 H 32.16 CH3 CH3 7-F H 32.17

CH3 CH3 6-Br _H 32.18 CH3 CH3 6-0CH3 8-0CH3 32.19 CH3 CH3 7-0CH3
8-0CH3 32. WP &Y 6-Br 8-Br PCT/EP2006/010185
-4 .
32.06 viscous 0il 'H: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 (m, 1H), 0.66
(m, 2H), 0.26 and 0.21 (2xm, 2H).

32.00 m.p. 102- 'H: 7.71 (d, 1H), 7.41 (d, 1H), 7.06 (t, 1H), 6.99 (m,
103°C 2H), 5.17 (br s, 1H), 4.31 (br s, 1H), 2.19 (m, 4H),
1.59 (m, 4H).

The invention also includes a compound of the formula (C):

"
R == (©)
-

NO,

5  including the E- and Z-isomers individually, where they exist, or in admixture, where R’
is hydrogen or C;.4 alkyl and R" is Cy4 alkyl, or Cs.¢ 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, Cy.4 alkyl, Ci.4 alkoxy,

Ci.a haloalkyl or €4 haloalkoxy.

10 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,

15  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 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-

20 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-Cy.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.



* i ndi cat es E/Z m xtures Table 33 Conpound No. Physical Data N1VIR,

5 (ppmM 33201mp 60-61C I11: 7.70 (d, 1H), 74'%#'6“-?

7.06 (t, 11"15’“’%’%“@56 (m 2H), 5.31 (hr s, 11), 4.46 (hr SCUEERO06AI0HS
(m 4H). 0.89 (t, 6H). 32.02 mp. 95-96C 429+ 7.70 (d, 1H), 7.41 (d,
111), 7.07 (t, 1H), 6.99 (m  2H), 5.34 (hr s, 1H), 4.47 (br s, 11),
1.57 (2s, 6H). "C. 159.83, 154.30, 147.33, 144.12, 142.89, 141.93,
125.23 (2 C s), 118usddtiveldthetBmpplindslof faGhud4(C)le %,comp&n&c@@xstcBZn Ohble 34
viscous oil 1H 7 72 (2xd,, 1 7.43 (2xd, 11), 7.08, (]%

6.92 (m 2H), bsloy C%ﬂal?g%acf tBFSCsC))mpsu@z aggiven i a@!e(%ﬁach hr s):
the 4 mgnalsm‘ggmt for 2H, 4.43

Compound R’ R" R® R’
No.
34.01 C.H; C,H; H H
34.02 CHs CHj;’ H H
34.03* H CH; H H
34.04%* H C,H; H H
34.05% H iso-C3H; H H
34.06* H cyclopropyl H H
34.07* H cyclohexyl H H
34.08 -CsHg- H H
34.09 -CqHs- H H
34.10 -CsHip- H H
34.11 n-CsHy n-CsHy H H
34.12% H n-CsHy H H
34.13% CH; C.Hs H H
34.14 CHj CHj 7-Cl H
34.15 CH; CHj 7-CH; H
. 3416 CHs CH; 7-F 1
34.17 CH; CH; 6-Br H
34.18 CH; CH; 6-OCHj, 8-OCHj
34.19 CHs CH; 7-OCHj 8-OCH;
34.20 CHs CH; 6-Br 8-Br
* indicates E/Z-mixtures
5 Table35
Compound Physical NMR, & (ppm) (CDCls)
No. Data

34.01 m.p. 55-56°C | TH: 7.83 (d, 1H), 7.41 (4, 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, 6.




(2xd, 11), 2.41 (m 1H), 0.96 (m 3H), 0.83 (m 3H. WO

2007/ 048556PCT/ EP 6/ 010185 - 24 - 32.06 viscous oil 1H

114) , 7.49%‘?\@? ‘ﬁ}gg(each d, together 111), 7.08 (2xt, fEIﬁEm%“’h‘f 8(rjsm
211); 5.46, 5.06, 4.35 and 4.22 (each br -26together 2H); 1.36 (m
1H), 0.66 (m 211), 0.26 and 0.21 (2xm 211). 32.09 mp. 102- 1H:

7.71 (d, 111), 7.41 (d, 1H), 7.06 (t, 111), 6.99 (m 103C 2H), 5.17
(br s, 111), 4.31 (br s, 111), 2.19 (m 4H), 1.59 (m 4H). The

i nvention al so[ingkggdes [amGnapmond GH tﬂsg (a qu)U’r 32 (ER219 ¢, NO¥ 4%8 (m,
including the - and Z-ijsoners i ndivigdus erﬁ)d(ﬁ?)&}ﬁxi 84 (s, @H)III’B4
adm xture, whefe R is hydrogen or Q 1 al kyl

C3.5 cycloalkyl or R and R', toget eé | 15918
they are attached, formja 4 to 6 ng r 1%%2331 S ﬁg‘ggg
R3 are are each, independently, hyg [ £l )

al koxy, Cl4 ha L C14—-haloall i

each, independently hydr ogen, hal o (espeC|aIIy quor chloro or

bromo), Cl4 al kyl 1, l ally
met hoxy) . Usual | y, one &#%ﬁh&?%h thg%gmghﬁg%r(lg) % ot her is
fluoro, chloro, brono or nmethyl (for earrpﬂq% 7- quoro, 7-chl or o,
6-brono or 7-nmethyl) or R2.and R3 are R hydrogen, both fl uoro,

chloro or bronmo (for exanple, 6,8 dffjr o bot h net hoxy (for
S ‘ 8,0

exanpl e, 156, 8-di net hoxy or 7, 8- ne 9 ti cul ar
interest are conpounds of the fornuFa™>~X ere P. and R' are as

defi ned above, R2 is hydrogen, 6-halo, !7-halo or 7-Cl4 al kyl
(especially 6-brono, 7 chl oro, 7- f1 uoNQ20r 7- met hyl ), and R3 is
hydrogen or R2 and R3 together are 6, 8-di-Cl4 al koxy i_hal o_or
7, 8-di - Cl4°al R‘ﬁ‘ﬁ&ﬁlﬁe‘g‘ﬂ&la&?F’;‘F"’BC}B"&ﬁeﬁ‘ﬁldﬁ’bt%hy‘go@endpﬂ%%%]FY}?CBWIEB‘Y’
di met hoxy) . O, esRefkalorldlt, BhRalkody.e compounds of the fornula (C)
where R and R"‘gare agoég‘h ned agg%e R2 is hydrogen, 6-halo, 7-halo
or 7-Cl4 al kyl (e§p1erml)aIR wnGRSramch JAndephidenty, hrrdlfdgmmrmlcmesmcmﬂyﬂybr)o,
and R 3 is hydro her e 14 a

6, 8- di hal o or 1[710 %ﬁbr?f’fa 516 1%899’1 %@ é‘f“r"gﬁ’é{ dl%(ixh Wecmﬁy fithoxy).

6, 8- di bromo omysdalBy, ofd SERTGXYR is iiycnbgaﬂ dn¥t thed@hdt iEBu@BdcHRSroab®mo or methyl
hydrogen. WD 20071048556PCT/ EP2006/ 010185 - 25 - I'l1ysrative of

the compodfds UeF erammieTaliay, Grdorn-begnpeiimstiyDsr & and R4 bothhydrogen,

_?:'bf"é" 3?%3%8&1' ffiloP8) cHRtS of Homb MR SxSAMR YA Hr3hS) & D6NmkholfRbEedRiple,

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-Cy.4 alkyl (especially 6-bromo, 7-chloro, 7-fluoro or 7-methyl), and R’
15 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 (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-
20  dimethoxy, 6,8-dibromo or 7,8-dimethoxy). Typically, both R? and R? are hydrogen.
Illusrative of the compounds of formula (D) are the compounds listed with

characterising data in Table 36 below.



Conpound 34.01 C21-16 C21-16 H H 34.02 CH3 CH3 H H 34.03* H CH3 H
H 34.04* HC2l.16 H H 34.05* H i s0- C3H7 H H 34.06* H cy%IC%ErPg) ok'/lnoﬁsH
34.07* H
_27 -
Table 36
Copd | g2 R | Psieal | NMR, § (ppm) (CDCy)
TH: 8.07 (d, 1H), 7.62 (d, 1H), 7.41 (t,
1H), 4.25 (d, 1H), 3.49 (d, 1H), 2.35 (m,
m.p.112- | 2H), 1.53 (m, 1H), 1.41 (m, 1H).
36.01 H H 114°C | ¥C: 203.79, 143.51, 143.03, 136.10,
127.17 (2x), 122.31, 46.98 (2x), 22.32,
21.35.
36.02 7-Cl H
36.03 | 7-CH3 H
36.04 7-F H
36.05 6-Br H
36.06 | 6-OCH; | 8-OCH;
36.07 | 7-OCH; | 8-OCH;
36.08 6-Br 8-Br

10

15

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

R4
R N, ®
NO,
including the E- and Z-isomers individually, where they exist, or in admixture, where R
and R® are are each, independently, hydrogen, halo, Cy_4 alkyl, C;.4 alkoxy, C,.4 haloalkyl
or C1.4 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), C4 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-Cy.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-Ci.4 altkyl




cycl ohexyl
34.11 n-C3

34. 14 CH3

10

15

20

HH34.08 -C3H6- HH 34.09 -Gas- HH 34.10 -C6H10- HH

- * _ * _
2[9)7/ 17 HH 34.12* H n-C3117 HH 34.13 GI_’%T/%%%OO%’&OIHSSH

Y 34. 15
28 -

(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-Cy.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, icdo or cyano 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.

A sub-group of the compounds (E) are the compounds (F):

F(H)

including the E- and Z-isomers individually or in admixture, where R? and R? are each,
independently, hydrogen, halo, Ci4alkyl, Cy4alkoxy, Ci.4 haloalkyl or C;_4 haloalkoxy.
Particular values of R? and R are as described for compounds (E) above,

Another sub-group of the compounds (E) are the compounds (G):

m&)
|

(G)

where R? and R? are each, independently, hydrogen, halo, C.s alkyl, C1_s alkoxy,
Ci.4 haloalkyl or C;.4 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




CHBCH37CHBH3416CHBCHB7FH3417CHBCHBGBrH3418CHB
CHS60(]-!380(]—!33419(]—!3(]—!370(]—!3800—!334200—!30—!3 6- Br

- Br
* i ndi cat eV RPY MR Ures 5 Table 35 Corrpozund No. Physi SEF/EWQMOISS

37.05* H H F H
37.06% B H Cl H
37.07* H H Br H
37.08* H H I H
37.09 H H CN CN
37.10* H H CN H
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-OCHs; 8-OCH, F F
37.17 7-OCHs 8-OCH; F F
37.18 6-Br 8-Br F F
* indicates E/Z-mixtures
Table 38
Compound Physical NMR, & (ppm) (CDCly)
No. Data
37.01 m.p. 99- 'q.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).
B3¢ 150.02, 147.95, 142.22, 140, 15 127.34, 125.91,
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);
B(: 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 cornpound of the formula (III):




NNIR 8 (ppn) (CDCI3) 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 (m_2+4H), 1.31
(m 2H), (‘Bf?é%"(%‘f“m. WO 2007/ 048556PCT/ EP2006/ 010188 CHERRGb1GES
S5where R2 and R3 are are each, independent3G+ hydrogen, hal o, Cl4

al kyl, Cl14 al koxy, Cl4 hal oal kyl or Cl14 hal oal koxy. Suitably, R2
and R3 are each, independently, hydr ogen, halo (especially fluoro,
chloro or bronmp), Cl.4 alkyl (especigfly ”Eth%g) or Cl4 al koxy
(especially nmethoxY). Usually, e ot R | i s hydrogen and the
other is fluoro, chloro, bronmR (for exar@he, 7-fluoro,
7-chl oro, 6-brono or 7-nethyl) or™K 1 R3 gre both hydrogen, both
fluoro, chloro or bronmo (for exanplle, 6,8-di bronb) or both nethoxy

(for exanple, 6, 8- dlnethoxy or 7, 8“ﬁﬁnethoxy). O particular
interest are co (D), where R 2 is hydrpgen, 6- 2
Dt erest are SoTRRMINR Of A0S, LS A0k e S Bl YL HE R S R
or 7-methyl), aﬂ@w%%a}éea%hhmdé 8EntRY hykeczeA Nch] f ; aloal
6 8. di Cl4 al hoxy. 6 5 athars B g (ﬂlﬁ% &g“ﬁ “‘gﬁtﬁe‘?f‘é‘?“? Crhaloalky!
6, 8- di met hoxy or 8!3%19@1(@%&@@ atsiﬂu&rembxwepeeﬁené@pedmyamm@renee,tor one of
are conpouFdst Hﬁaﬁﬂhﬁhﬁﬁig (D) where R2 is hydrogen, 6-halo, 7-halo
or 7-Cl4 alkyl espeC| I -brono, 7-chloro, 7-fluoro or 7-nethyl),

and R3 i s hydr ogeSuiiblizR *amd H%lretﬁ)ig&,tih&’peﬁﬂeﬁtlﬁ,,}&dﬂigeﬂjmai(ﬁdekmxially fluoro,

6, 8-di hal o or 7 8-di - Cl4_al kox es e iall - 20di ne
6, 8- di brono of }?T‘BDTQI?TH@PH%N)&M &5 lwﬂet %%MY@SP&?I@“Y methoxy).
hydr ogen. Ushhis bad bve? ga ehie h9&€g%q$h&&hérqg ﬁu&% ér@bmasﬁxﬁm methyl

conpounds listed Wth characterising data in Table bel qw.
2007/ 048556PC’W0E92@@[6¢ d&ﬂm&s 1-chlpro, 64‘3&@11@ oG &-EHind) CN(R dng R‘Q@IM& hpdibgen,

data NV th) bgﬁ)lp fi@ortg oro 2)1" grorno](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 (IT) where R ? is hydrogen, 6-
halo, 7-halo or 7-C,_4 alky! (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-Cy_4 alkoxy

15  (especially 6,8-dimethoxy, 6,8-dibromo or 7,8-dimethoxy). Of especial interest are
compounds of the formula (IIf) 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.

20 Suitably, 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. Typically
both R* and R’ are both fluoro, chloro, bromo, iodo or cyano, and preferably both are
fluoro.

Hlustrative of the compounds of formula (II) are the compounds listed in Table 39

25  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
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1H), 3.49 111),

7 (d, 1H),

22.32, 21.35. 36.02 7-C1 H 36.03

H

7.62 (d, 1H), 7.41 (t, 1H), 4.25

2.35 (m 2 1.53 1H), 1.41
33C. 203. 79"01‘%’?"% 6 143. 03, (136 150 127. 17(?12)() 122. 3EC&%Z°@$1€§%§)

7-CH3 +31- 36.04 7-F H 36.05 6-Br

36. 06 6-0C113 8-0CH3 36. 07 7-0CH3 8-0CH3
39.02 H H Cl CI
39.03 H H Br Br
39.04 H H I I
39.05* H H F H
39.06* H H Cl H
39.07* H H Br H
39.08* H H I H
39.09 H H CN CN
39.10% H H CN H
39.11* H H NO, H
39.12 7-CI H F F
39.13 7-CHj H F F
39.14 7-F H F F
39.15 6-Br H F F
39.16 6-OCHj 8-0CH; F F
39.17 7-OCHj; 8-OCHj; F F
39.18 6-Br 8-Br F F

* indicates E/Z-mixtures

Table 38
Compound Physical NMR, & (ppm) (CDCls)
No. Data
39.01 m.p.99- | TH: 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).
13C: 147.16, 144.93 (t, Jo.p = 277Hz), 138.50,
130.00, 127.18, 113.94, 110.99, 104.49 (t, Jeg)r =
25Hz), 42.62, 38.43, 27.59, 26.78.
39.02 m.p. 136- | 'H: 6.96 (1, 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).
BC. 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.
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20  phytopathogenic fungi occurring in the soil.

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,

25 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,

30  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



II'lustrative of the conpounds of formula (E), (F) and (G are the
conmpounds | i st ed In Tabl e 37 bel ow. Characterising data for these
conpounds ﬂ@z‘{??’\‘}‘gﬁ“i n Table 38. 20 Table 37 Conpound RGTERAD0A418
Rs 37Z.01 HHF F 37.02 HHC d 37.03 HH3Br Br 37.04 HH1 1 WO
2007/ 048556PCT/ EP2006/ 010185 - 29 - 37.05* HH F

recondita spp. Furthermore, the novel compounds of formula (I} are effective against
phytopathogenic bacteria and viruses (e.g. against Xanthomonas spp, Pseudomonas spp,
Erwinia amylovora as well as against the tobacco mosaic virus).
Within the scope of the invention, useful plants to be protected typically comprise
5 the following species of plants: cereal {(wheat, barley, rye, oat, rice, maize, sorghum and
related species); beet (sugar beet and fodder beet); pomes, drupes and soft fruit (apples,
pears, plums, peaches, almonds, cherries, strawberries, raspberries and blackberries);
leguminous plants (beans, lentils, peas, soybeans); oil plants (rape, mustard, poppy,
olives, sunflowers, coconut, castor oil plants, cocoa beans, groundnuts); cucumber plants

10 (pumpkins, cucumbers, melons); fibre plants (cotton, flax, hemp, jute); citrus fruit
(oranges, lemons, grapefruit, mandarins); vegetables (spinach, lettuce, asparagus,
cabbages, carrots, onions, tomatoes, potatoes, paprika); lauraceae (avocado,
cinnamomum, camphor) or plants such as tobacco, nuts, coffee, eggplants, sugar cane,
tea, pepper, vines, hops, bananas and natural rubber plants, as well as ornamentals.

15 The term "useful plants” is to be understood as including also useful plants that
have been rendered tolerant to herbicides like bromoxynil or classes of herbicides {(such
as, for example, HPPD inhibitors, ALS inhibitors, for example primisulfuron,
prosulfuron and trifloxysulfuron, EPSPS (5-enol-pyrovyl-shikimate-3-phosphate-
synthase) inhibitors, GS (glutamine synthetase) inhibitors or PPO (protoporphyrinogen-

20  oxidase) inhibitors) as a result of conventional methods of breeding or genetic
engineering. An example of a crop that has been rendered tolerant to imidazolinones,
e.g. imazamox, by conventional methods of breeding (mutagenesis) is Clearfield®
summer rape {Canola). Examples of crops that have been rendered tolerant to herbicides
or classes of herbicides by genetic engineering methods include glyphosate- and

25  glufosinate-resistant maize varieties commercially available under the trade names
RoundupReady® , Herculex I® and LibertyLink®.

The term "useful plants” is to be understood as including also useful plants which
have been so transformed by the use of recombinant DINA techniques that they are
capable of synthesising one or more selectively acting toxins, such as are known, for

30  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
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capable of synthesising antipathogenic substances having a selective action, such as, for
example, the so-called "pathogenesis-related proteins” (PRPs, see e.g. EP-A-0 392 225).
Examples of such antipathogenic substances and transgenic plants capable of
synthesising such antipathogenic substances are known, for example, from EP-A-0 392
225, WO 95/33818, and EP-A-0 353 191. The methods of producing such transgenic
plants are generally known to the person skilled in the art and are described, for
example, in thé publications mentioned above.

The term “locus” of a useful plant as used herein is intended to embrace the place
on which the useful plants are growing, where the plant propagation materials of the
useful plants are sown or where the plant propagation materials of the useful plants will
be placed into the soil. An example for such a locus is a field, on which crop plants are
growing.

- The term *plant propagation material” is understood to denote generative parts of
the plant, such as seeds, which can be used for the multiplication of the latter, and
vegetative material, such as cuttings or tubers, for example potatoes. There may be
mentioned for example seeds (in the strict sense), roots, fruits, tubers, bulbs, rhizomes
and parts of plants. Germinated plants and young plants which are to be transplanted
after germination or after emergence from the soil, may also be mentioned. These young
plants may be protected before transplantation by a total or partial treatment by
immersion. Preferably “plant propagation material” is understood to denote seeds.

The compounds of formula (I) can be used in unmodified form or, preferably,
together with carriers and adjuvants conventionally employed in the art of formulation.

Therefore the invention also relates to compositions for controlling and protecting
against phytopathogenic microorganisms, comprising a compound of formuia (I) and an
inert carrier, and to a method of controlling or preventing infestation of useful plants by
phytopathogenic microorganisms, wherein a composition, comprising a compound of
formula (I) as acitve ingredient 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



37.13 7-CHB HF F 37.14 7-F HF F 37.15 6-Br HF F 37.16 6-0CH3

8-0CH3 F F 37.17 7-0CH3 8-0CH3 F F 37.18 6-Br 8-Br F F * i ndi cat
E/ Z- mi xt ur &€0 ¥WHPE5¥8 Conpound No. Physical Data PCT/EP2006/010185

10

15

20

25

30

es

-35-

of the compositions, the methods of application, such as spraying, atomising, dusting,
scattering, coating or pouring, are chosen in accordance with the intended objectives and
the prevailing circumstances. The compositions may also contain further adjuvants such
as stabilizers, antifoams, viscosity regulators, binders or tackifiers as well as fertilizers,
micronutrient donors or other formulations for obtaining special effects.

Suitable carriers and adjuvants can be solid or liquid and are substances useful in
formulation technology, e.g. natural or regenerated mineral substances, solvents,
dispersants, wetting agents, tackifiers, thickeners, binders or fertilizers. Such carriers are
for example described in WO 97/33890.

The compounds of formula (I) or compositions, comprising a compound of
formula (I) as acitve ingredient and an inert carrier, can be applied to the locus of the
plant or plant to be treated, simultaneously or in succession with further compounds.
These further compounds can be e.g. fertilizers or micronutrient donors or other
preparations which influence the growth of plants. They can also be selective herbicides
as well as insecticides, fungicides, bactericides, nematicides, molluscicides or mixtures
of several of these preparations, if desired together with further carriers, surfactants or
application promoting adjuvants customarily employed in the art of formulation.

A preferred method of applying a compound of formula (I), or a composition,
comprising a compound of formula (I} as acitve ingredient and an inert carrier, is foliar
application. The frequency of application and the rate of application will depend on the
risk of infestation by the corresponding pathogen. However, the compounds of formula
(I) can also penetrate the plant through the roots via the soil (systemic action) by
drenching the locus of the plant with a liquid formulation, or by applying the compounds
in solid form to the soil, e.g. in granular form (soil application). In crops of water rice
such granulates can be applied to the flooded rice field. The compounds of formula ()
may also be applied to seeds (coating) by impregnating the seeds or tubers either with a
liquid formulation of the fungicide or coating them with a solid formulation.

A formulation, 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).
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preferably from 0.1 to 95% by weight, of the compound of formula (I), 99.9 to 1% by
weight, preferably 99.8 to 5% by weight, of a solid or liquid adjuvant, and from O to
25% by weight, preferably from 0.1 to 25% by weight, of a surfactant.

Whereas it is preferred to formulate commercial products as concentrates, the end
user will normally use dilute formulations.

Advantageous rates of application are normally from 5g to 2kg of active ingredient
(a.i.) per hectare (ha), preferably from 10g to 1kg a.i./ha, most preferably from 20g to
600g a.i./ha. When used as seed drenching agent, convenient rates of application are
from 10mg to 1g of active substance per kg of seeds. The rate of application for the
desired action can be determined by experiments. It depends for example on the type of
action, the developmental stage of the useful plant, and on the the application (location,
timing, application method) and can, owing to these parameters, vary within wide limits.

The compounds of formula (I), or a pharmaceutical salt thereof, described above
may also an advantageous spectrum of activity for the treatment and/or prevention of
microbial infection in an animal.

“Animal” can be any animal, for example, insect, mammal, reptile, fish,
amphibian, preferably mammal, most preferably human. “Treatment” means the use on
an animal which has microbial infection in order to reduce or slow or stop the increase
or spread of the infection, or to reduce the infection or to cure the infection.
“Prevention” means the use on an animal which has no apparent signs of microbial
infection in order to prevent any future infection, or to reduce or slow the increase or
spread of any future infection.

According to the present invention there is provided the use of a compound of
formula (I) in the manufacture of a medicament for use in the treatment and/or
prevention of microbial infection in an animal. There is also provided the use of a
compound of formula (I) as a pharmaceutical agent. There is also provided 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 pharmaceutiéal 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
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40. Further examples are Fusarium Spp such as Fusarium oxysporum and Fusarium solani
and Scedosporium Spp such as Scedosporium apiospermum and Scedosporium
20  prolificans. Still further examples are Microsporum Spp, Trichophyton Spp,
Epidermophyton Spp, Mucor Spp, Sporothorix Spp, Phialophora Spp, Cladosporium
Spp, Petricllidium spp, Paracoccidioides Spp and Histoplasma Spp.
The following non-limiting Examples illustrate the above-described invention in
more detail.
25 EXAMPLE 1
This Example illustrates the preparation of 2-Methyl-4-trifluoromethyl-thiazole-5-
carboxylic acid (9-dichloromethylidene-benzonorbomene-5-yl)amide (Compound No.

20.01)
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9-Dichloromethylidene-5-amino-benzonorbornene (175 mg, 0.73 mmol), 2-
methyl-4-trifluoromethyl-thiazole-5-carboxylic acid (162 mg, 0.77 mmol, 1.05 eq.) and
triethylamine (184 mg, 1.8 mmol, 2.5 eq.) were reacted with bis-(2-oxo0-3-oxazolidinyl)-
phosphinic acid chloride (278 mg, 1.09 mmol, 1.5 eq.) in dichloromethane (10 ml) at 25
°C for 20 hours. The reaction mixture in ethyl acetate was washed successively with
water and saturated. Sodium chloride solution, dried over sodium sulphate, evaporated
and purified on silica gel (ethyl acetate-hexane-(1:2) to give 250 mg colourless crystals
(m.p. 136-139 °C).

EXAMPLE 2
This Example illustrates the preparation of 9-(3-pentylidene)-5-nitro-benzonor-

bomadiene (Compound No. 32.01):

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):
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Compound 32.01 (7.97 g prepared as described in Example 2} in THF (70ml) was
hydrogenated at 20°C in the presence of Rh(PPhs)sCl (Wilkinson’s catalyst; 0.8 g). The
reaction ceased after uptake of one equivalent of hydrogen. Evaporation and filtration of
the crude on silica gel in ethyl acetate-hexane-(100:2) gave the desired product as an oil
(7.90 g) that solidified on standing at room temperature (m.p. 69-56 °C).

EXAMPLE 4
This Example illustrates the preparation of 9-Oxo-5-nitro-benzonorbormene (Compound

No. 36.01)

NO,

Compound 34.01 (7.0 g, 27.2 mmol; prepared as described in Example 3)
dissolved in dichloromethane (360 ml) and methanol (5ml) was ozonized (2.8 1 Oy/min,
100 Watt, corresponding t0 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-3-nitro-

benzonorbornene (Compound No. 37.01)

NO,

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
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mmol) in THF (30 ml) within 20 minutes. To the resulting suspension, after stirring for
1 hour at room temperature, was added dropwise a solution of 9-oxo-5-nitro-
benzonorbornene (Compound 36.01) (6.10g, 30mmol; prepared as described in Example
4} in THF (20ml) within 25 minutes followed by stirring for 21 hours. The suspension
was poured onto ice-water and extracted with ethyl acetate. Purification on silica gel in
ethyl acetate-hexane-(1:4) yielded 4.675 g of Compound 37.01 {(m.p. 99-101°C).
EXAMPLE 6
This Example illustrates the preparation of 2. 9-Dichioromethylidene-5-nitro-
benzonorbormene (Compound No. 37.02)

Cl

Ci
NO,

Dry carbon tetrachloride (5.9 g, 33 mmol) was reacted with triphenylphosphine
(14.46 g, 55.1 mmol)} in dichloromethane (30 ml) at room tempefature for 1 hour. 9-
Oxo-5-nitro-benzonorbormene (Compound 36.01) (5.60g, 27.56mmol; prepared as
described in Example 4) in dichloromethane (10 ml) was added dropwise and stirred for
20 hours at room temperature. After aqueous work-up (ice-water) and extraction with
dichloromethane, the crude 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



No. Physical Data NVR, (ppm (CDCI3) 39.01 mp. 99- Il11: 6.94 (t,

1H), 6.66 (d.1H), 6.50 (d, 1H), 3.91 (m 101C 1H), 3.8 F%wg
3.72 (br, §¥92£&@ﬁﬁﬂbeab|e with D20), 2.01 (m 2H), P§%F%HPG 85
"C. 147.16, 144.93 (t, kif = 277Hz), 138.-80,- 130.00, 127.18,

113.94, 110.99, 104.49 (t,..k(9)-F= 25Hz), 42.62, 38.43, 27.59,
26.78. 39.02 mp. 136- 111: 6.96 (t, 1H), 6.66 (d, 1H), 6.52 (d, 1H),

3.91 (m  137exdddtion i Aidhromkihane B116ded by colaﬁlﬁ,chﬁ?hﬁidwg}giﬁ%t&@ Wickhite-
D20), 2.06 ( 2H), 1.37 (m 211). "C. 151.55, 145.97, 138 %
128.83, 127.4 cxaj_mgil Ppof the crude product yielded the desired product Compound 37.03 (2.1 g;
m.p. 153-155 °C).
EXAMPLE 8
5  This Example illustrates the preparation of 9-difluoromethylidene-S-amino-

benzonorbormene (Compound No.39.01)

NH

2
9-Difluoromethylidene-5-nitro-benzonorbornene (Compound 37.01) (3.0 g, 12.65
mumol; prepared as described in Example 5) in a mixtare of THF (25 ml) and 5%
10 aqueous acetic acid (8 ml) is reacted with iron powder (a total of 6.29 g) at reflux
ternperature, added in 3 portions over 4 hours, for 22 hours. The reaction mixture, after
filtering over Hyflo® and aqueous work-up in ether, was purified on silica gel in ethyl

acetate-hexane-(1:4) to give the desired aniline Compound 39.01 (2.06g).

15 EXAMPLE 9
This Example illustrates the preparation of 9-Isopropylidene-5-nitro-

benzonorbornadiene (Compound No.32.02)

CH,
CH,
NO,
20 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 ¢-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

25  hours and then cooled to ambient temperature. The reaction mixture was evaporated and
purified on silica gel in hexane-cthyl acetate (95:5) to give 76.7 g of the desired product
as yellow crystals (m.p. 94-95 °C). 'H-NMR (CDC13), ppm: 7.70 (d, 1H), 7.43 (d, 1H),



111.23, 102.71, 47.18, 43.01, 26.70, 25.88. 39.03 mp. 153- IIl: 6.96
(t, 1H), 6.65 1 6.52 (d, 111), 3.87 (m 155C ll_?E‘F

1H), 3.62 (bP2 ‘g"i’ﬁr‘ Ié&changeatﬂe with D20), 2.08 (m 2 ’FP%&?’]}H
2H) . "C. 145.61, 139.00, 128.48, 127.50,42114.12, 111. 30, 69. 89,
49.50, 45.34, 26.42, 25.62. WD 2007/ 048556PCT/ EP2006/ 010185 - 32 -

It has now been found that the conpounds of fornmula (I) according to

the inventionyhaye 1}1605993&@02}1)6%4%&6@0&@)84 4 My 185 Viostt @GL BHS. *C-NMR

spectrum of activities rot ecting usef ul ants agai nst di Seases
that are caus@ﬁi&)p’rﬁmdé%ﬁgo@rﬁﬁclm?crl%ﬂ@dlﬁé?&nﬁl dR5.33 (30nbli%, 32,
bacteria or Vﬁéfﬁ@%ﬁﬂﬂh?Oh@V@ﬂf ?Q pelates to a method of controlling
or preventing Imféstatt on e P plants by phytopat hogenic

m croor gani snms, wherein a conpound of formula (1) is applied as
acitve |ngred|ent to the plants, to parts thereof or the |ocus

t hereof The conpounds of fornula (1) 5%%%&2&&%#&()the invention are
di sti ngui shed 5D )\ i

bei ng wel | ngréat ed béylgBf%&h%gﬁ%hfgb%éuﬁ?ﬁngwg Evi ?gﬁgn%nfa%y%ggéﬁ&m%e
They have ver;(CuwbundNuBéDiZ)/e preventive and system c properties
and are used for protecting nunerous useful pl a The conpounds of
formula (1) can be used to inhibit P vé'asdi seases that occur
on plants or parts of plants (fruit 5, A\l eaves, stens, tubers,
roots) of different crops of useful ™~ whi ¢y at the 15sane tine
protecting al so those parts of the pl nts that grédw later e.g. from

phyt opat hogeni ¢ m cr oor gani sns. N©,is al so possible to use
conmpounds of formula (1) as dressing agents for the treatnent of
pl ant propagation material, in particular of seeds (fruit, tubers,

grains) ang plant 4%0tgt9i—1@q&o())ﬂ1dgne Girﬁ‘,mc)»berfzonorbblaacmem (e"_a;ﬁmpmnagm B&02) were

fungal i nfect i pn st 20 t opat h i

occurring in F‘Vg%!) “‘P‘{ﬂ?’g’&‘@? Qr%%?fﬁ%g@ g‘flngbﬁ?f:ﬁ?e&‘:‘(‘i’f)sg
according to izhg»phgo\gemwmmsé Jﬁ%lﬁ%eﬁhéﬁﬁctﬁﬁ%z{s@é hit&Ghé WPidke b equivalent
rel ated areas or exanple in the ‘protection of technical materials,

i ncl udi ng woodf yddosen defter @1 ahaes)t Bestparatian ang kgt ow of tha Cﬁ@@wr@iﬂetqg%hca

or in hygiene I

exanpl e, eff eé‘%]?‘?/g‘%gg%"{ﬁ“et l%t?‘%&eb]ﬁ% (p'ﬁ S ntlncu? t%?r’i’dﬁ hg*gntc%%? 4§ ?5 o the

cl asses: ksngiesinep prddacttds a(selid (ylaaw&%,lrﬁ,p 38l ari a,

Hel m nt hosporium Fusarium Septoria, Cercospora and Altenaria) and

Basi di onycetes (e.g. Rhizoctonia, Hemleia, Puccinia). Additionally,

they are al SOF@JM&}AH\@@@@@S%} ColfpofREURSEhER B! asses (e.g.

Venturia and Erysipne osp aera nitinia, Uncinula) and of

the OConycet esErdmple ésl.l ¢ pnudphetiecenceyatesi um Pl asnopara). Good

activity has been observed agal nst As| an soybean rust (Phakopsora

pachyrh|2|% . o—bre —aoa
uc

di seases
compound of Tables 1 to 30 25% 40% 50%
calcium dodecylbenzenesulfonate 5% 8% 0%
castor oil polyethylene glycol ether

25 (36 mol ethylenoxy units) 5% - -

tributylphenolpolyethylene glycol ether
(30 mol ethylenoxy units) - 12% 4%
cyclohexanone - 15% 20%
xylene mixture 65% 25% 20%

30

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

with water.



WO 20071048556PCT/ EP2006/ 010185 -33 - recondita spp. Furthernore, the
novel compounds of fornula (1) are effective against phyto at ho eni C
bacteri a aftP A/ H$EY (e. g. agai nst Xant hononas spp, Pseé

Erwi nia anyl ovora as well as against the-t48bacco nosaic vi rus).
Wthin the scope of the invention, useful plants to be protected
typically conprise 5the foll ow ng species of plants: cereal (wheat,
barl ey, rye, paimplkFCB ErfiBiifighle e0h@hs:and rel ated species); beet
(sugar beet and Todder beet); pones, drupes and soft fruit (apples,
pears, pluns, _peaches, alnonds _cherries_strawberries, raspberries
and bl ackber r Cempondnggum nous pl ants (beans-2lentils, peas,

soybeans); oil _plants (rape, nustard 0 olives, sunflowers,
coconut, castemiundpF Takbiss 1 eod®a beans, grigendnuts); cucunber plants
10( punpki ns, 64191 H&@[Iﬁ)lyem}ﬂ]]@ﬁ yeof kthée pI ants (cotton, flax, henp,
jute); citrus thgrrholéarﬁagﬁ§u t§Mons, grapefgpuit, nmandari ns)

veget abl es (S@Jié]%mod Ee&!E&xesrﬂﬁﬂﬁ{eagUS cajpages, carrots, onions,
t omat oes, pot ]{‘g [};C | auraceae (avocado, ci nnanmomum
mc%

canphor) %’ p eno acco nut s, glejfee eggpl ants, sugar
R

cane, tea, f bananas an tural rubber plants, as
wel | as or na 05‘1% T%The term "useful pl %" isto 3‘6 under st ood
as incl udi ng rylens s pl ants that have been rendered’f®l erant to
her bi ci des | i ke—brormexyr-—or—elasses—ofherbiei-des é‘uch as, for
exanpl e, HPPDEMlsians ohpry desires! FoIspRFatiop san boprepdadpy dilyiieneiFergeprtes
prosul fur on a&ﬂ Rx{]akil oxysul furon, EPSPS

(5-enol - pyrovy i mat e- 3-phosphat esynt hase) inhibitors, GS

(gl utam ne synthetase) inhibitors or PPO (protoporphyrinogen- 20

oxi dase) inhiQitors S a ult. of conventional nethods of breeding
or genetic engﬁmmmm a crop that has been rendered
tolerant to i mdazolinones, e.g. inmazanox, by conventional nethods of
br eedi ng (rrut@glelggl%ng) Is Cearfield(r) sum®l fepe ERHOEY 4

Exanpl es crops that have been rendered t ol erant to herbicides or
cl asses o he {1 n er| SsbNC 4de,
gl yphosat e- and-n Lifo i nate-r.e t ant varl et| es comrercially
avai | abl e und&PP¥ Og QE: g&‘ %8‘; Re Her cul ex RD.and

Li ber t yLi nk( rBolye ol {retafiy H#E is to be understood as

i ncl udi ng al s’é‘aﬁsé@(b?‘o %W?%SWF}:h have been so PPansformed by the
use of reébnbNﬁaﬁblebwlt‘béﬁﬁFques that they are2#abl e of

synt hesi si ng ens&idivedippeenuseilect i vel y acting toxins, dfch a% are
known, for 30estaimplbeilingranget 160-H03) oduci ng -bact eri a, 94%peci al | y t hose
of the genus Bacillus. The term"useful plants" is to be understood
as i ncludi ng @hswlugeik ate goitabie Sorise ahthb fimen dfemioresloopsr ansf or med by t he
use of reconbi nant DNA techni ques that they are WO

20071048536PCT/ EP2006/ 010185 - 34 - capabl e of synthesising

anti pat hogeni g, siihs ARGES VI BEindlaRQ! ective action, such as, for
exanpl e, the so-calle pat hogenesi s-rel at ed protei ns” (PRPs, see
e.g. EP-A-0 3 i i

transgeni c pl Gompommpabl e of synt hesi f-Ag sué¢B dt.Bpathdgenic
substances are known, for exanple, fromEP-A-0 392 5 225, WO

95/ 33818, 3ﬁndccEJ?poﬁnQo35“§b1&£iLto Jthe nethgmds afogpr @daici g%such
transgeni c pl ggHiip are general ly known d49, t he persgn sk led in the
art and are diéﬁ]rrcg rseg‘iggrjw@&@mpl e, imghe publiggfieggs nentioned

above. I ocus” of a useful plges as usqdgherein is
intended to e rpa%qe the place on which the useful plants are grow ng,

wh h
oo oAy o T B o S I A Bir A e (R SULyBY  SPRpaR pato the

wi |l be pl aceghrditdithescd@int is théh RxRANE] By distillBida Anderhacusni s a field,




25inert carrier, and to a method of controlling or preventing
infestation of useful plants by phytopathogenic m croorganisms

wherein a COMPYSItHFTh, conprising a conpound of formla FTAEPZL6/810185 ¢
ingredient and an inert carrier, is appli-dd-to the plants, to parts

t hereof or the |ocus thereof To this end conpounds of for mul a (1) and
inert carriers are conveniently 30formulated in known manner to

emul sifiabl e genepBt F& ESnd Eoat ke pastes, directly sprayable or

di l ut abl e solutions, dilute enulsions, wet t abl e powder s, sol uble
powder s, dUStS—g—L&-ﬂ-UJ—é—t—%—é—ﬂ-d—&-lé-O—@-ﬂC—&pS—HL&t—l—OﬂS—%g—l n polymeric
subst ances. ASowpphenthe type WO 2007/H48556PCT/HP2006/ 010185 - 35 -
of the conpositions, the nethods of application, such as spraying,

at om si ng, 5 duséthpapndsd dables i 630 coat | Myeor pourix¥y, are chosen in
accordance W highlyhisperded nitieit «alj ecti velsand the 3% evail i ng

ci rcunst ancestalchihe conpositions may algm, contain further adjuvants
such as stabikiggrs, antifoans, viscosity regul ajpgoss, binders or
tacicifiers as well as fertilizers, 5mcronutrient donors or other
formul ati gns . : - 5@2} arriers
and adj uvggtskg%rﬁg} Qgs?o ulE‘[g a%?ﬁq%l%q@%ﬁﬁggpemsxﬁﬁ%%c gsgf ul in
formul ati on technol ogy, e.g. natural or regenerated m neral

subst ances, sgl veqt sE d': sgterés_ gi S, Wetti ng agents, tackifiers,

t hi ckeners, b table arriers are for exarrple
described in WO 97/33890. 10The corrpounds of formula a) or

conposi tions, ng a compound of Tor na Itve

i ngr edi ent gsﬁgpfér?gért carrl er, can be apﬁjégd(lﬂt% t?lFe ocus of the
pl ant or p?an o sg ' o E on with
further conpodn 56 Ut ther corrpounds %g/ “fertilizers or
m cronutri ent 5;“1(? g?rf*?é? prepar ati ons ﬁl c ‘fnfl nce the growth
of plants. uzylsBlige sel ectiye herbis des vveII as

i nsecti ci des disebubyinaphiheiepe syltpnate nemat i ci 3’%5 9%1 | usci ci des or
m xtures &% s@‘%iéllp ‘F“C’éﬂOquﬁ‘@Q@c;ﬁl)@ﬁb?th?ﬁ ons, if desired together with
further carri 69,8 moratadendiy 8069 appl i cati on pré@foting adj uvants
customarily ehqghbye@crsndsﬂielcaiptd of formul ati%n. 10% 18%r ef err ed

nmet hod of appkadling a conpound of formula (I6g% o278 coenpositi on,
conprising a conpound of forrmula (I) as acitve ingredient and an
inert car s er Allicomipohdndy ard Gapel drelahé ik turEhethbroaghengyurdfin ampitzimahﬁlm
and the rate of application will depend on the risk of infestation
the correspon@ivhgepatinaguncrs Hbighaan be diwcd Bifp SAII0 S¥SPPRYRS 04 LY 93355%
al so penetratgr;c%g diognt through the roots via the soil (systemc
action) by drenching the | ocus of the plant with a liquid

formul ation, or by applying the conpounds in solid formto the soil,
e.g. in granul: ! In crops of water rice 25
such granul at € §is i

conmpounds of &&ﬁﬁaﬁhaoﬂﬂm]gﬁyt@:ﬁ(ﬁo be appl i ed to seeds (coatl ng) 4bv%
i npregnati ng E, I%ﬁ‘@ Sl tubers either with a liquid formnul ati ofgpf
the fungicide, Lo PSREoM th a solid fornulation.

A 2 %
ol o B sy o na L Comouns of o i

known manner, ?ggpgg?tﬁvzﬁwgﬁpﬁppﬁ%%gw Oﬁlligg%ﬁom&?or gri ndi ngn?ﬁ
conmpound wt hY¥ enders, for exarrpl e solvents, solid carriers anglq
optional Iy, sEPPeAzE-PigeRj&ale B’HP #inds (surfactants). WO 0
2007/ 048556 PCHiEeI0wbiin g famn or 3§5 % emulswnvhéfa%)r ocheni cal 0.2 %
formul ati ons Watdr usually contain fromO0.1 to 99% by weight, 433%
pr ef er abl §0 f r She Oney gwudd othye ingiedibnt is phimaedy tr@rqﬂo&ﬁrﬂd%fadﬁldﬂml aii\’i(lg)l
99.9 to 1% by _weight, prefe I 9. 5% Db f i

i quid adj uvaﬂ{Sperghocﬁl Cfogﬁ%trﬁ{etafgo%g’%é%‘fu\slﬁammﬂ?sa/f Td e[()id)l 1$%r§n be Ob?‘{'md

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




"Prevention" neans the use on an ani mal which has no apparent signs

of mcrobial infection in order to prevent any future infection, or

to reduce SYO¥WHNSHMe increase or spread of any future PREERIPEHOISS
According to the present invention there-i48-provided the use of a
conmpound of 25 formula (1) in the manufacture of a nedi canent for use
in the treatnment and/or prevention of mcrobial infection in an

ani mal . Ther emagrial & Reriedtedadd phrccisiagaihsEnfeorpaumtmidrobgamihe blylspraying,
as a pharmaceutical agent. There is also provided the use of a

conmpound of f BPYANELT(TNEEOHn ant i mi crobi al agent in the treatnent of
an animal. According to the present invention there is also provided

a pharnmaceutical conposition 30 conprising as an active ingredient a
conpound of f Bi @wal(ﬂmmn_ies Eugbardﬂ&éet;bmscal | y acceptabl e salt

thereof, and a Ace| d o carrler
corrp05|t|o?1 cERBE=ased 2t 5 e o

antim crobial inf ﬁcxfebpaldl‘,ﬁheaVQaRt@QV M&%@E@[écﬁﬁﬁ@%/f@ﬂzﬁ&&édtes%omp@ﬂd

animal . This pharmaceutical conposition can be in a formsuitable for
oral adnmi ni st K@3%Activiingredignty) dbt enray shambag ddne dryaderaRpligRe, ﬂ@qw@éns
suspensi ons,

i spor ai bl o gf iR RBEIRERE sorill 2an? s SpBRE L ol € uRARRE i) on the et
phar maceut i caplaagnpfisi 4n iotubadon paiddrofa dags m260C mamm frmr theqpancsedre kept in a
S5application, such as_a._s a.cr ti.on. r nativel

ohor et  aBeEasos ot Aohyed2ofs S5 Ph e aiFiss e FpS jnaremmted s
adm ni strati ofgefipdcux@APl € i njection. Alternatively this

pharmaceuti cal conposition can be in inhalable form such as an

aerosol spray. ThE€ompawwlnidy. dilf b2miR&1(121hdg 2bel BPF.datlilvE3-2h20M1
various m cr O?{éi‘ %?)Dﬁﬁgﬁﬁl ]@?f;lb hd P AAU3E oé“acﬁ{ ﬁg 1rﬂmé t’&@te(%ﬁb%%i’e&a@&%)

ani mal . Exanp Y speC|e

Aspergi | | osi smwam_@mwwg.
ni dul ans and A. niger; those causing Bl astonmycosis such as

Bl ast onycéd dam&kitidis; those causing Candidiasis such as Candi da

al bi cans, C. gl abs afgy Giq atpEQQE&ﬁfng§cv CACIRREPRE RS %mh%e Kich9ekedaBd

C. lusitaniae; those causi hg Coccidi oi donycosis such a

15Cocci di oi desorpavintli(8.02%rstee ngueslient) iCr yprap clrodss.i @ns dcjhafa@ the application

1 Lt opl s cARSP AL RaELE bl 5y oRR A SR El bl e gy oove

corynbifera, ﬁhites@pwmr ATts iah krdsbaitel pohba oP125days k1220 nd BOPZ Hie funder a light
exanpl es are Fusarium such as Fusarium oxysporum and Fusarium

sol ani and® Scegsapet lﬂh&gﬂﬁs dighHdayk) Be diseass dradiralsidaesEdrum and
Scedosporium 20 pg 4 f fh1€ I a rQs

Tri chophyt on Spp, %%ﬁe‘?j %Lythérll }SJ%fph% Olci(;?p%g%,%l‘s{)%?mlﬁolﬁl ?Qgp@%ﬁp
Phi al ophora Sp@]1 Q%ﬁo@ﬁﬁﬂ;lﬂﬂw 27PdteacteeA hitdi :umngpﬁ;cacy (<20% infestation).
Par acocci di oi ges Hi st opl a ]
non-limting R againgl ¥ g : - FRvet

nore detail. 25E><4\l%0%leiéoﬂda phldi sse m@dahdob;saxéaﬂe@@dhh@ tﬂé ﬁﬁﬁfumdxestof
2- Met hyl - 4tr|fluororrethl-th|azo - carboxylic acid

(9- di chl or®MecHYPIUIEB-0B @M@YW@JBB)?PIFE agebef CORP dan dlteieppl@tion the
WD 2007/ 048556PCT/ EP2006

o D1 chl or ot fUHT BEHE.AE: AN HAE B s fne suspyion (a1 Geopictaim o th tes
met hyl -4-trif blaﬁ!’spm'ﬁalﬂyh trichbaital peribd ofd b@xyt iI?Cami:iQS%hGIZ thegplafiks 4ré pIaccd
nrnol, 1.05 e and t rlethg((lamne (184 gc‘ﬂ%ﬁ’f
reacted with r§ qays aixd-S-28 QQ‘@Irrhdi%%rfen@ﬁ%s’bff;ﬁrﬁf‘%th%‘f AYCHf lﬂ’épemd
(278 g, 1. 09am@ban&9§%% lhe&sag&h&gé&@%&e&gecﬁ 10 m) at 25 C for

20 hours. The reaction mxture In ethyl acetate was washed

successi veby wi t hCoatpeundaridls atlly B2 bhd2.030th. Umleilot3.Ab Sollud 3.8h,20.01,

dried over SO%.'IIET,] 2%%199%)?, 27ef/1a;pn rz"’ztzel eac nd 1-P1§J[ sl‘,utolra%%ffo c%c?i(éid%irggsltation).

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

T
O W eat




To a well stirred solution of isopentylnitrite (2.31 m, 1.3 eq.) in

di et hoxyet hane (50 15m ) at 58C a m xture of 6-ni troant hranilic acid
(2.76 g, 1YE2Y078KE%, 6- di et hyl ful vene (6.45 g of 79% plFTEG0G0IEES
eq.) dissolved in 25 nl di net hoxyet hane we#$ -added dropwi se within 8

m nutes whilst the tenperature rose to 67C. After 30 m nutes the dark
reaction m xture was evaporated and purified on silica gel in

hexane- et hyl acet aweck 2l thyley plagis\te. Regdth Ge (€889 with tﬁehlérrdﬂSieﬁeﬂ;t compound
product as an oil that solidified at roomtenperature (

D060~ 610) . EXAMAT G vetREIEUiEn A SPIRY FHRIDeR Qe Gayealist spplicaiqno hedprley

9-(3-pentylid
50057 bansbepa i sRe bl fed B PERRAIEIRAIER M%Mrﬁm' 32%VQ te teSt\BQnts

prepared as déitcr arb'mdubaapramﬂ ef leays At 2[]°¢|¥1$°!2Imay/nwhé ah@d@%génat ed

at 20C in senc f Rh(.PP 3 W | kinson's catalyst; 0.8 g).
The reacti E‘%ﬁ%@é‘ &‘F%Fse t'BRE° é eS¥¢ui val ent of hydr ogen.
Evaporation and f Cbin é‘drid@fl cqf zﬁuhpzprmdn pnigilkizeaivel, 1Br11e13m 20 01
acet at e- hexane- (1100 %ave t he desired product as an oil éO?

that solidifiéelbr01aAdPhg?7atl m&?}&leqaﬁwmm %rqn&eﬁﬁcasg (s )mfestaﬂon)
EXAVPLE 4 Thizg, Eigaaph o, il Ushi 31165 08inDrE P £ on prapes

9- 0x0-5-nitro= g 10

Conmpound 34.01 (75 Ozeg; olﬂ?grébermmihngpc‘e@nmélazsudetsdmlﬂheﬂe fdnmEbamnipbze 3)

di ssol ved in dichlor ane (300 m) .and netha I 5mil

(2.81 02/ M n, C%@Ow%&%&ﬁ%w@ﬁ&m 7 8 Sy /T d)ﬁﬁefs%e? e the
a persistent Blyep Bﬁﬂs%m@@tﬁat@@S?EMﬁﬁné ESRE s éHsSBﬁ' ﬁﬁl@'c?dm@i@/m]) on the test
m nutes). The“reaction m xture ushed with 15nitrogen gas

Tri phenyl phospﬂﬂnl‘ﬁe A(f®r an fpeulzpiop periohof 4 days 28216 . apd Ra% r dred geeauhqupesthe
tenperature war m,up to 20-25C. After evaporation of

t he sol vent }tﬂﬁgeas%lnc\éd\e&relce\/\}agssﬁﬁsrefifl ed on silica gel in

hexane- Et 0Ac-3: 1 Comgmmlsﬁcﬁ 0.10f 1.EnnpowNI2. 86.1021( M.0R. 13311213111420)01
EXAMPLE 5 20 This | ustrates the preparatiaon

o7l { | or 8hrot LTl BL 1 3okl 5o IO ASOH ey TRatis f5pt (09 iggpse
To a sol ution;Rfge gé(fl?rormdlfl uor onet hane (6.30 g, 30 nmmol) at 0Cin

TEM (50 nl) was addéd tris (dl rret hyI am no) phosphane (10 1 g at 97%
equi val ent t oEddmple JION\AG ‘ e ’ A

el stirring | TR L Eﬁsﬁéﬁ’ﬂ b ERA BB

sol ut fon of ScaninbVER-achenmRAIAYIRESy Iéga@mmﬂdT% Q%9 affeb apfation, the
30muol ; prepared as described in Exanple 4) in THE (20rr£L{¥1 Wi t hi anSE"&
THHOR

mi nut es f a0 otedepipplagi arerippgplated b SpTpying & SPOTHHISBENS]
onto ice-wate X | 1f & o
silica gel i n{eg QT‘?aég a%ngq efgﬁréﬁ%@ﬁ [3f ;tlﬁi 2?%11628 (I?H%d ES%qof Co%g\gltjhnd
37.01 (mp. 99&aixﬁh’bf)hc deéAdeRhéidénce 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 good efficacy (<50% disease

25  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
30 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.



This Exanple illustrates the preparation of 2.

9-Di chl oronet hyl i dene-5-ni trobenzonor bonene (Conpound No. 37.02
10NC2 Dry dﬁ?ﬁ%?{‘]‘lsﬁﬁr achloride (5.9 g, 33 mml) was rea®tEFPHoe/p1018s
tri phenyl phosphine (14.46 g, 55.1 nmmol) i-@7di chl oromet hane (30 m) at
roomtenperature for 1 hour. 9- Oxo-5-nitro-benzonorbonene (Conpound
36.01) (5.60g, 27.56mvl; prepared as described in Exanple 4) in

di chl or onet hane (@&nﬁé)dndmsnamm 2irapwise. and23t| 13.ed 1Ban, 152200.01,
hours at roomtenperature. After aqueous wor k- up (|ce vvater) and

extraction wi #hlbi20R e bRbtHadeandf e caeiishopr aned @t itisin slis ot €@ 08rdisease
silica gel in; gf(%x(lg acet at e- hexane(1:4) to obtain of the desired
conpound 37. 0% % g; mp. 136-137 C). Sone starting material (4.06
g) was recoveEgthplERABPAEidh #QinkhHslnfhogpoeiuiml tenes f bategdNehidotch on barley)

preparation of 3. 9-Dibr met hyl i dene- 5-ni tr obenzonorbor nen

CCommound No. 37 b7k REPaey baks bR Seurr S e J g G0 SEd gbgompound
13.8 mml) wag) ¢easiRd 1%}@&511{?111 Hﬂr%gch\éh{fbgr L PBSRUERNGDRBATR, hé badey
g, 27.6 mol) in dichl oronet hane for 50 mnytes at 25 room

t enper at ure. Pladk ere5npgulated bxearpzmw bm@lsp@@mdahw gaidiajnl} on thegest
13.8 mmol ;  pr elg%r eﬂft%?an 1%%1% t1 % dcl)':fxgggl ?2) (I[‘anadéﬁﬂ Bra % e%ﬂgus(e}ﬁe
m) was added r Opw Se an 1 over 21h at room FUr e

Aqueous wor K- gipeds¢ iRidanteis assasdd. WO 2007/ 048556PCT/ EP2006/010185 - 41

- extraction with dichloronethane fol col um_chr omat ogr aph
(et ol “acit at bhexGsoRande) 03t i hel b b0\ pi2obhuds 241 B tleds ol Heb P el

product Conpoyfsh 34.09399 ) b7%1 7. thiﬁ%h]mgx%w dodWFtl%s &bS0%, disease

or onet

Exanmple ill ust rat'es t he prieparation of dene- 5- am no-
benzonor bonenmcid@mepound No. 39. 01) NH2
3 lezl ggr %rnglt’ o :_e uln%l' O 'u 'S

THF (25 nl) and WQV&AQ@@]MQ@M&O@P@IE’ a@tedG&merﬂre) trea&ecreﬁﬁ&momﬁlbteumﬂ
powder (a total of 6.29 g) at refl ux tenperature, added in 3 portions
over 4 hol¥ s, cqmepoung ($B2Pactragredigat i SPrK ehiamber o ya days affes Appiigation, the
over Hyflo(r) 505k 1 h
Gel i et hyl | SEaR AR IR ARl Bl o I S i the
Conpound 39. %st(;ﬂar@:ﬁg&fterlzﬁﬁWhﬁl Seribidicd 3Bepsyl20°C htdi3iPathed 4 grewth
preparation of pro Ilde e- 5-ni t r obenzonor bomadi ene ( Conpound

No. 32. 02) Ncﬁlaﬁfﬁ’ﬁf'gltf %gst?lfﬁ] P8 iAsiEsEEdni t roant hrani lic acid (0.6

nol) and 98.5 g 6¢émpstinet vyl f.ut viere 1£b1 1200y 2k e18.6), 1Br1179ﬁ2m2001
di met hoxyet hane was added dropwise to a solution of 96.3

t - butyl ni 8¢ t 2011 28. 24927 0b|2€rit1§)ndu2ﬁ 23 epeh shey @ozaaﬁlw@vné&lyéﬁtShhﬁ%Q%*ilseasc
72 C under ni tnr%fg;g& at nosphere. Gas-formation started and the
t enperatur rose )/9 C. The gas-formation stopped after 30 m nutes.

The reacti on Bkathple 8- MSA&tdrﬁﬂg&Qsthﬂic:ﬁﬂQﬁedmmV graaa(f’dmv odidewe dnteepes)
anbi ent tenperature.

t t d fied
on silica gel in h%‘%%ﬁlfé’?‘ééﬁsgselégg?gtcé Q?Ed ar‘f‘éeaé‘? ﬁ?%‘efan %{1#@' ©

desired produ 10k \gfg;z( 3h, th
ppm 7.70 (d, E&"ﬂ?ﬂ% "M%bwagwe%@}e&eﬁm?g?)s 8% rtper T ok Bl M S aeudh: the

42 - 7.0621t, grdph pladis @8 l(mqulaﬂ; by shaBing (phands infected)withigrage paydery nnlﬂq»i)above
1.57 (2 d, 6 VR 154 4,
Lo7 (29, ol Q2GR GO0 B BT SRR ASH1 A0 0 i
18. 90. 5EXANP}€E;rﬂ@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

30 incidence).

Example B-11: Systemic Action against Erysiphe praminis / barley (Powdery mildew on

barley) (Pouch test)




This Exanple illustrates the preparation of

9-i sopropylidene-5-nitro-benzonorbonmene (Conpound No. 34, 02 NCR
1049.0 ¢ QW%a%ngﬁﬁﬁi dene-5-ni tro- benzonor bor nadi ene (CB%IJ%EW&G/NBI.SS
32.02) were dissolved in 500 M tetrahydré8uran and hydrogenated at

20 Cin the presence of 5 g Rh(PPh3)3CI (WI kinson's catalyst). The
reaction ceased after the uptake of 1 equivalent of hydrogen (after
2.5 hours). Evapdriafoanulard tdst bémpdundi0.002% heiveriugiediph) éhugipliedings & pedh
gel in ethyl acetate- h,exelme- (1: 6), fgl | owed by trituration in hexane
gave 48.3 g oVlichés WEYELYlY eqrippedatith 2 Hierpary) ifdter heapplicaigabagieypseeds
88-89C). For ' Exasgl Eégmﬂm I repEed

F-1.1 to F- 1n§l\,@é i%:gss)i fi ablrgﬁf:d;ﬁ%g rates %e\?\gt&%&h q‘hélam %h&es e
2007/ 048556 POREEPRODSEDAR2B8T/ 18UB(day/Bightiphe 86%2:h. Fond wedk aftek eowing barley
concentratge onentsF-2. 5 coppound .of Tables_|t 010%

ooty | phenct pol gt A Baa craR e P sy e Revigfeclsd RUERye UL pigois
cal ci um dodecyfibesmzaaneatibd piraddest® dagsihe disehsk iRRdangé Cabesedd) ehe kifiadPof
mol et hyl enoxy uni ts)4% cycl ohexanone30% xyl ene m xt ure50%

Enul si ons of ¢aal tasbeqmpayng dreseA ey an indisal@afrrisestppiepaiedy-by di | uting

such concentrate ] e B-3. B3 4 i
Conponent sF-3. 1 ?@@L&H %@EF{%I%SR %’g?;‘plézulﬁld%%'?P”Ilgbqﬁéigj'iﬁ?ioj%logg?/’ol’
10% 5% 95% prapyl,en1gd}en 27 marmader 2y leadit shew209d actpatyyie thiy teeni:5Q Yoyt alase

(relative nol ecul ar mass: 400 atom ¢ mass units)-70%- 25
N- et hyl p}# r oFi4e%e4ne- 20% - epoxi di sed coconut oi | 196% benzi n

(boi l'ing rangexandiOB1B0 1A% 1H8ns BLutiLANSIAS AUV AP R1sh@im USRI Bllkht be
form of m crodrops. anples F-4.1 to F-4.4: anul at es
Conponent sF- 4whean (Rogchtest) 3 F- 4. 4 35 conpound of Tables 1 to 305%0%

0
8% 21% A conidia suspension of F. culmorum (7x10°conidia/ml) is mixed with the

formulated test compound (0.002% active ingredient). The mixture is applied into a

15  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 11 days at ca.10-18° C 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. -

20 Compounds 1.01, 1.11,1.21,12.01, 12.11, 1221, 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-13: Action against Gaeumannomyces graminis / wheat (Take-all on wheat)

(pouch test)

25 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 intb 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
30  (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.



kaol i N94%79% 54% hi ghly di spersed silicic acid1%d3% 7% att apul gi te90%
-18% WO 20071048556PCT1EP20061010185 - 44 - Exanples F-5.1 and

F-5.2: Dust?2007048856peady for use dusts are obtai ned byPFHEPHEVELIPS

m xi ng all conponents. Exanples F-6.1 to-R96.3: Wettable powders

25AI | conponents are nmixed and the mixture is thoroughly ground in a

suitable mllto give wettabl e powders which can be diluted with water

t o suspensions of Campostisiitoadi concentieati oni1, Ezamrpl 20£13.17] o3vabl2e.01,
concentrate for seed treatnent conpound of Tables 1 to 3040%

propyl ene gl yédilh Bh%depbl i, r?ﬂrllb%@é’ﬂé?ll cpgly shopoanieri ghyindhie fribiro0& disease
with 10-20 nol, %‘E‘% % 1, 2- benzi sot hi azolin-3-one (in the formof a
20% sol ution 1| n Y wat er) nonoazo- pi gnent calciumsalt5 % Silicone
oil (in the fBramupt Bal4SA$ion apdisst®acdimawaoediid), whes Brbend it @n #h80 feuch
finely groundmtlve ingredient is intimtely mxed with the

adj uvant s ga suspensi on concentrate from whi ch suspensi ons of

any desired di | ut F@utad e c@mpahm@ d@M%jédn% hnged\mrms WBS1RM-intdSd figich
such dilutions, living plants as we | ant P Ragatl on WO

2007/ 048556 PCYhichiDDEru8Y 88vipps! wnhmﬁ&@r raaperc afiterethe ppplicatiomygeat seeds

prot ect ed aga S S r

br 1 mer si on. (hrs s pERp O A R uBeE R CBRY R poity. ERE B0 pRRHE O
Act i on agai nstheRitabsedatr 3BE0NETT adak/nidheadnd SBFOoMN T Qsd week a/ﬂkteaéwng;hhe wheat
week ol d wheat plants cv. Anna are treated with the.fornul atF t est
conpound (9. o@%@@fﬁ ipecylaigd RUFRERYS 7 $POIE LYSPELIAH ARfEpredespareyagh) gp thtest
appl i cati on, é(]gﬁts\MA?@I' arPin@ﬁ'tSa%oF}T@néc{‘&cluél@ta%%‘@arﬁ%@’y fﬂ%épﬁgféra?e kept for 9

suspensi on (1 105ur edospores/rn on the’test plants. Afte
i ncubat i on peddysdt m“CQISB@yéayéwng@caW 8B690The Riseash éncpleast is aageesekdPtdays
in a

after inoculation. The efficacy of each test compound is used as an indicator for
systemic activity.

15 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-15: Action against Rhizoctonia solani / rice (Sheath blight on rice) (Pouch
test)

20 A defined amount of mycelium of R.solani is mixed with water. The formulated
test compound (0.002% active ingredient) is added to the mycelium suspension. The
mixture is applied into a pouch which is previously equipped with a filter paper. After
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)

25  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).

30 Example B-16; Action against'Septoria nodorum / wheat (Septoria leaf spot on wheat)

(Pouch test)




10 greenhouse for 8 days at 20C and 60% r.h. The di sease incidence is
assessed 10 days after inoculation. Conpounds 1.01, 1.11, 1.21,

12.01, 12. ﬂm@”’@f“ 13.01, 13.11, 13.21, 20.01, 20.11, PSHER06/9pIgs]
27.11 and 27.21 show good activity in t hi-S0t-est (<20% i nfestation).
Exanpl e B-2: Action agai nst Podosphaera | eucotricha / apple (Powdery
m | dew on 15apple) 5 week ol d apple seedlings cv. MlIntosh are

treated with the Thsfoshalaed e sbmeoiIQONY2%0ic@Pdmarddiene it BgpiRE ROk )pouch
in a spray chanber. One day after, the application apple ants are

i nocul at ed by WaIEKS ﬁ@vmuélmegmpa%wba filiex prpap phite rﬁ'&mr&llyatrﬁq HooRt&BrSlS £°V-
the test pl
b inder o Frafis Sowfihd B8 0% A BORE Aot AR ey AR

i nci dence is a&sbﬁ&éﬁ 23°C/18‘Ebfqa§aﬁmgih$) ahd@0% rlh. 1qne wedXlaftel 20Wibg, the whiat

12.21, 13.01, 13.21,.20.0 21, .27.401, 27.11 and

27. 21 each’ exR amstarfswaﬂae%w Ffafawg e é%%?&ﬁ?*&éq"a@rﬁ%foﬂlésé?% op ts tas
Action agai nsbla}{ﬁn%@fek fn iMeasAiéal Jefiod oPPBAyEt 0IRAM OS5 BPR! @ plfhtsEkept for O
ol d apple seedlings cv. MIntosh are treated with the forml ated: test

25 conpound (0262020 €Y187€ (lawjrighit) end 0% mha T§pﬂﬁ938@hme isgseeserg)B days
after applica ap pr

spore suspensilzﬂi!c{)‘lﬁrl %&%@gco%glﬁ@ a gfcg&f ﬁgt%gﬁg{) %qegn?é/d a f} }eﬂrh@gopfor

i ncubat i on pegyseshiohctivigays at 21C and 95%r. h. the plants are pl aced
for 4 days at 21C_and 60%.r . ouse. After. anath

i ncubat i oR® per i odCampPoads 4. éé%l’thzt%el%l?]ségszé 1584 dénlclelg’ 314’ 2%%%

assessed. 30Cogpeuwnds 27 @i— 271 flahd 25 ﬁjeac};%ogvlﬁoo@l%cﬁ% 2' 1:132th1% lest IQI%O%Ldisease
13.11, 13.21, 20.01, 20.11, 20.21, 27.01, 27.11 and 27. eac

exhi bit st rongwdeﬁcedacy (<20%| nfestation). Exarrpl e B—4 Act| on
he : ,

Regina are treat emw&m bldt\iil%af pzaﬂﬂsbatmdaﬂdeﬁ& ueam)@un@w(ﬁnﬁﬁl%eacést ¥émpound
ingredient) in a spray chanber. One day after%yg)pl icatign, .the barle é

plants ar & i nEbeA%reiE)SSHERY iy ﬁEWd%‘Taiﬂbﬁi | RS/ HAYAEEE RRRICAtIGh el iy

the test plan eﬁr?dgg 5

(day/ ni ght) agﬁ l%égya%% ph ﬂlﬁgg@nﬁﬁﬁi gﬁg (Pd ?5%3"’362”?1?1 cclg—%gﬁéeé%nts'
assessed. Aﬁenwnmnuizatxmn @&nocﬂoﬂndayjat 23°C 4@, SIS% r.1.2the plantPar kept 16 Hldays

13.11, 13.21, 20. 21, 27 27.11 and 27.2

exhibit st ron@t 38%16@% 1125"/a PRphoEst %ﬁ?‘seﬁ% eé’c%m@seﬁ\%e?ﬁgrgays after
agai nst Botryldosulgtisierea / grape (Botrvtis on grapes) 5 week old
grape seedlings cv. Gutedel are treated with the fornul ated test 10
conpound €®. 02% a@@linp@mdﬁdr@diéhﬂ?l A281s bt bl 1éRdnbePl, IBvid. 42y 5 Biltler
application e C

suspensi on (1xqg%%}ﬁ;‘ﬁd?g iir%ﬁ eld ]?gl]%gvn@éd%%%yrﬁg}ﬁ%lt%gu a%i' %lﬁease
period of 4 daygkleate)21C and 95%r . |n a greenhouse the disease

i nci dence i s assessed. Conpounds 1.01, 1.11, 1.21, 12.01, 12.11,
12.21, 13.01, 13.11, 13.21, 20.01, 1520.11, 20.21, 27.01, 27.11 and
27.21 each show good activity in this test (<50% di sease incidence).
Exanpl e B-6: Action against Botrytis cinerea / tomato (Botrytis on
tomatoes) 4 week old tomato plants cv. Roter Giomare treated with
the formul ated test conpound (0.02% active ingredient) in a spray
chanber. Two days after application, the 20tomato plants are

i nocul ated by spraying a spore suspension (1x1Cbconidia/nl) on the
test plants. After an incubation period of 4 days at 20C and 95%r. h.
in a growmh chanber the di sease incidence is assessed. Conpounds
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 good efficacy (<50%
di sease 25i nci dence). Exanple B-7: Action against Septoria nodorum/
wheat (Septoria |leaf spot on wheat) 1 week old wheat plants cv. Aria



(0.02% active ingredient) in a spray chanber. One day after
application, the wheat plants are inocul ated by spraying a spore
suspensi on (5x105conidia/m) on the test 30plants. After an

i ncubation period of 1 day at 20C and-95% r.h. the plants are kept
for 10 days at 20C and 60%r.h. in a greenhouse. The di sease

i ncidence is assessed 11 days after inoculation. WD

2007/ 048556PCT/ EP2006/ 010185 -47 - Claddvppunds 1.01, 1.11, 1.21,
12.01, 12,11, 1, 13.21, 20.01, 20.11, 20.21, 27.01,
27 11 and 27, ot gﬁ%ﬂ&ﬂ%ﬁfgﬁ%@%( Ctivity in this test (<50% di sease
i ncidence). Exanple B-8: Action against Hel mnthosporiumteres /
barl ey (Net blotch on barl ey) 51F¥eek old barley plants cv. Regina
are treated with the fornmul ated test conpqund (0.02% acti ve
ingredient) in a spray chambel ‘nis;'ys arter application, the

barl ey plants are inocul at Bd a spore sflispensi on
(3x104conidia/nml) on the test - :
days at 20C and 95% r.h. in a grieenhouse the di sease incidence is
assessed. 10Conmpounds 1.01,04. IN. %.21, 12.01, 12.11, 12.21, 13.01,
13.11, 13.21, 20.01, 20.11, 2 .21,R 27.01, 27.11 and 27.21 each show
good activity in this test (<4@fo0disease incidence). Exanple B-9:
Action against Altemaria solani / tomato (Early blight on tomatoes)

4 week old tomato plants cv. Roter Giomare treated wththe

fornul at ed t estyhdREIROUND (OmORBerachdt¥BcyoNd kidiceMhihingbnd 1& Hréy
chanber. Two days after application, the tomato plants are inocul ated
by spraying a Bﬁ@rpétogmféﬁéﬂ%ﬁer(dz&tbo%&mﬂoav pECBMiEpgenapd sulphynths.
After an incubgati i f 6 e 95%r.h, in a growth
chanber the di gfle géeln ﬁ%qsgglﬁégeb}ﬁgg%@%%%é??g&%ﬁp’ounds 1.01, 1.11,

1.21, 12.01, 1R. bdhydi@e®1Ci42E 01 4hdlodlkyl, €3, dkoxy2C:1-0lalodRRY, 11,

20. 21, 27.01, 1 an d. h show ggod Lvity in this test
(<20% di sease ﬁ#&éﬂgﬁdg%&zzgef% 15@?6(\:9/_%@% 95(26 gai nst Unci nul a
necator / grapR? aRORUAE Yadhi Indepenaently; RypRsden, basek aligl, g apkosgedl i ngs
cv. Qutedel are treat e)g Ww_th t@ﬁ fornmul ated test conpound (0.02%
active ingredi &ntyaloglog o5 Gr-alaleistier . One day after application, the
25grape pl ant spapg) RNQE WhAliRekpRYdeaNRkd1Bge P8R hal0] BaR6 hEHniol Br SHeaPe
powdery m | dew Qboves_the test plants. After an incubation period of 7
days at 26C an8 e@dRT isthydiggaeandathe piat isselgétedirom haly, ¢rrnbeod sitro;

(1 010 e 39905 6L 990950388 i,y TRSUTSR, O
20.21, 27.01, B7,Hdoaky, Q7 MoxeeTh)shavC gdatbakokj(T, 1 lkiyhot hi s t est
<200k seece 10 B SERSE L ERRTRL S B i L T A ISR
WO 2007/ 048556R@"Ii‘EE’;%@}QG/aQelQa%ﬁ,indepéﬁde-n_ﬂ}h@dhﬁg%ﬁmaﬁi, gﬁ? Eéiﬁﬁit, g??lm&lmd

(0.002% active ingredient) is applied into a pouc
previ ousl y equpppediiCa)dlkyliand paper. After the application barley

seeds (cv. Exprgss 0 i t ref filter paper.
The prepared pg\uc1 lelg(irgge}’fwﬁ@%ﬁ%lggﬂiglgﬂleg Saﬁ'ﬁ%@%ﬁ@%h@@%i ght) and
80% r. h. One weekalkyltieo(Csomikyy (hanlkeyy obarpl. ant s are i nocul ated by
shaki ng powdery m | dew i nfected plants above the test plants. After
an incubation period of 6 days the disease incidence is assessed. The
efficacy of eagltohfpdlineonmpanmg (I)acsssdiflg asclaimh | RHbieat'ahd ROhreBOH A8,
activity. Conmpounds 1.01, 1.11, 1.21, 12.01 12.11, 12 21,
13.01, 13.11, ggoresbrope, gorlo opgyanp orppe ofiR” g Rytis hpdrogen asddhegthertis each
show good acti yj i hi e (s20% di:sease 10i nci dence). Exanpl e
B-12: Action agg{)r%’sét;m?fﬁéglr%fﬁgmﬁ%& cr??)&(ﬂ% ltqrﬁ)heat (Fusari um head bl i ght
on wheat) (Pouch test)



A coni di a suspension of F. cul norum (7x105conidia/nl) is mxed with
the fornmul ated test conpound (0.002% active ingredient). The m xture
is applied into a 15pouch which is previously equipped with a filter
paper. After the application wheat seegls. (cv.Orestis) are sown into
the upper fault of the filter paper. The prepared pouches are then
i ncubated for 11 days at ca.10-18 C and 100%r.h. wth a daily |ight
peri od of 314 hMw)poiméo‘éi@ahmlat(l)@ncqr@ngad@anbyl wbseé%smngRtslaer weghewo,of

di sease occurre ntheformof br ons_on the roots.
20Compounds. 1. G0ty bl fods 2 By MMt GR) @8 MES 7 0% 5
13.21, 20.01, 20. 11 20 21, 27.01, 27.11 and 27. 21 each show good
activity in this test (<50% dj sease inci dence? npl e B-13: Action
agai nst  GHeunmadnioyipossd gt topnip 4l Acchrdine to el EZF‘F*‘G& aﬂﬂ@aﬂek(oab eHo-
test) 25A defined anmount of myceliumof G gramnis is mxed with
water. The fornul ated test conpound élo 002% active ingredient) is
added to the rry\c@lmmnn@q%ﬁgenghacﬁh ACCRh nﬁi@(@@lﬂelal@e&p@Heéﬂ pyripb3-al pouch
whi ch is previ s fil

appl i cati on Whg f}s{léeec%ltwlfeplegﬁ Iyzgl -4 ailéﬁ! Pﬁ[(?x h@ﬁlk%)l gubstfltute

the filter papéte4 ﬂ'dsalqarts;/gat@ﬂkypoucmsal@ai@iteimelmpnmm]liyaubmlltdted atlne Zslays

at 18C/ 16C 30(day/ night) and 8 r d er| f 14
hours. The evaPt Yl‘?rbﬁ‘/h]i’%o PR RO f“d’éé‘é@&f"f-@ H?ald%‘ér‘t 8
br owni n VO / Canmpauidsnd. 01,
1.11, 1921 128%?Z§%%%§P%$§§£M3g%&§5by(ﬂgfg(yIZ?.iCZO Olwngnll

20.21, 27.01, optianpllysebstitatchatsiectrpesition bokado.abiaralisry! arexeael-§-W est
(<50% di sease aﬁm: S

recon%ll ta / V\hglg{sh érzl(c)%)%hreuzs Sl@& a&ﬁﬁ?yé’éﬁ%}%%g%ttges?‘)g e ﬁos@é’%%l at ed
test conmpound &lyD@2A%deatdalie], |2n§d*hadrehlt,é} okahiapplyl edsiitted aa theduedsition

Bppi 1 cat i on whBAL S BRI G RSl Fartr R Ak Fptrh oo o

the filter papey, habgkﬁr&n@r Ml@@”@?ﬂ@b@tﬁt@teﬂ hethe2Osdshihed @t aB3CAkBC
(day/night) and 80% ter sow ng, the wheat o(/gl)nénts are
i nocul ated by #pihayrrmgitandpéne haloalah &' srhydrosee Rldaddd N2 efn
the test plant ] iR r fr2 a ()
h. Che bl ant SO ¢ "Re oA GPAIL AR R §1@9ﬁ>§§ %d%@f%%hﬁﬁggnﬁgalg%f
r.h . The di sea’[s(é 4|aﬂmldénsbydr9gqs®é§§edR @gﬁﬁlﬁsaraﬁﬁfedl- noadkdxat 6.8n

The efficacy o ound 4 0
systenic acti vilt 575’.%3 U‘ha sO°P: 61 dR rfﬁg; gﬁ‘?ﬁ hi@’ %%{hl‘rﬁ ﬁ‘i& .Oﬁl,
13.01, 13.11, RI%aBdRS &Qlyﬁﬂogeﬂancﬂ.ﬂnﬁ:o%r Rhalo2 @yddd,or 8frol 1 and 27.21 each
show good acti vity in this test (<50% di sease incidence). Exanple

B- 15: Action against Rhizoctonia solani / rice (Sheath blight on

rice) (Poych test) oug@éfﬂ)%hme{g RIRURL t&aaiﬁy@edhmm At iR sl iy,
m xed with water. 'Ipheforrrulate test conpound (0.002% active

ingredient) is m@ldéaylﬂoamhé s balppiridsirgh éréaic e Hoyl-$145 inbop by loyirgl-3-y1,

applledlntoa i v f )
paper. After thg&a lﬂT i ca ll““(%lrell%raﬁ‘@g)\%%?b& grqPEggﬁgﬁwaar |4j%al§£rﬂlle( @ azol-4
into the upper yfaUle afd RMeﬁiihjz@ﬁg@ﬁp@dR“ iR prepah édlopouches ar e
then incubated for 10 days at 23C/ 21C (day/ni ght) 25and 100%r. h.
with a daily light period of 14 hours, The eval uation is_nade LP/
assessi ng the degparougd ofifswyled Dacerrringre elaim I pihereim g is -8y

| esi ons on the CRIRC 1;. A1,
5 on 15 on - ety R RO e droprid 4k ’211?%%]%?8{§ﬁ%%§?it%gind
27.21 each showygobii-yladtmeﬁhi’lﬁ~trrﬂlt0mrlsethsé81fa(0i8@%0dilst’e@théf -3-didludence) .
30 Exanple B- tion 2 or

eat opot -on wisET ERSAa Ra& T RopseBaSH et an e ARG BER Tt Buo.
50 - The f eoudhadredr bastbranpound (0. 002% active ingredient) is
applied into a pouch which is previously equi pped with a filter



10Conmpounds 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% di sease incidence). Exanple B-17: Action
agai nst Septoria tritici / wheat (Septgyria |eaf spot on wheat) 2
week ol d wheat plants cv. Riband are treated with the fornul ated test
conpound 15(0.02% active ingredient) in a spray chanber. One day

af ter appl8 cat iforpmptiedof fiedemailaf(®: i nocul ated by spraying a spore
suspensi on (10x105coni dia/ml) on the test plants. After an incubation
period of 1 day at 23C and 95%r.h., the plants are kept for 16 days
at 23C and 60%r.h. in a greenhousg? The di sease incidence is
assessed 18 days after inocul atio¥ pBunds 1.01, 1.11, 1.21,
12.01, 12.11, 12.21, 13.01, R34 >+ 20. 01(C)20. 11, 20.21, 27.01,
27.11 and 27.21 each shom1good C y inrRthis test (<20% di sease
incidence). - 51 - CLAIMS Ac ound of formula (I): Het where
Het is a 5- or 6-nenbered hetero lic ring containing one to three
het er oat ons, each independently sel ected from oxygen, nitrogen and
sul phur, the ring being substituted by the groups R6, R7 and R9; R

i s hydr Og‘i‘rﬁblucﬁ}léhh@'ﬁ%hd zGddmdralanlidally, Whete Blelk 0xis, 01CM ataﬁiu&aﬂek%yre R’
CH2CCR9, CH2CRI6=CHRI |, CH=C=CH2 or CORI 2; and are each

i ndependerit hxdrogep or 5@}@4&3’1 el 8 i@ palifylpr Cs. Maloalkkbwﬁ an R hioigethekyith

hal o cyanirid et AR Ty uBR6, (HIEPERAERNLBELRALARL O R
i's sel ect &d ahd Bfnatvaiach, iniepamleatiy hyiltogen, hE, cmnqarm 4R90:@r,€131mt¢ull<yl or

i ndepende drogen, hal o o, CAalkyl, CA

hal oal kyl rgt@oag Wx (H%‘)‘%ﬁ“@l"%@ﬁ%ﬁ%ﬂ a7 koxy(Cl4al kyl or C A

hal oal koxy, provided that at |east one of R6, R7 and RO is not
hydrogen; R9, Rl and Rl11l are each, independently, hydrogen, halo, Cl4
al kyl, CI A hal oal kyl or C 4 al kox) CIA)aI yl; and K is hydrogen,
Cl.6 al kyl, C1.5 hal oal kyl, Cl4 R )aIkyI CA

al kyl thi o(Cl A)al kyl, Cl.4 al Koxy : A‘c@hpound of formula (1)
according to claim1l where R4 andrR5 are bﬁih fluoro, chloro, brono,

i odo or cyano or one of R4 and R5;4s hydrogen and the other is
fluoro, chloro, brono, iodo, cyano or nitro. - 52 - 3. A conpound of
formula (1) according to claim1l where R4 and RS are both fluoro,
chloro, brono, iodo or cyano, and preferably both are fluoro. 4. A
corrpound orﬁcitﬁdmgﬂhb &- @nc’,i Zamdlndgﬂdlmlla,l alhere ﬂleWhElISE ORI addxtReE, where 5t h
fl uoro. €0 cco

et 1 o py PO SEFRL et BT Wt ML G R B T o
al koxy( Clztahkald)alkcﬁﬂybﬁf biidIR Tate @hicht hﬂe]ﬂenﬂﬁﬁ]yi; h4io, @ymﬂ):ﬂuab,hylon@bfﬂ #hd
hal oal kyl _and tionally substituted at the 2- position by hal o,

pyr azol y1-8igh: W@ﬂ%@t?&uted at the 1-position by Cl4 alkyl or Cl4

al koxy( Cl4abkypbundsetind fdrMhRAT®E 3-position by Cl4 alkyl or Cl4

hal oal kyl and optionally substituted at the 5-position by hal o,

t hi azol -5-y1 or oxazol-5-yl substituted at the 2-position by C -4

al kyl and substituted at the 4-pgsition by Cl-4 alkyl or Cl4

hal oal kyl, 2, 3-di hydrof[1, 4]oxa {1 n:5-ylgsubstituted at the

6- position by Cl A al kyl or LA ¢l pyrld- Ml substituted at
the 2-position by halo or G4 y gg , 2, 3- trlazol 4-y1
substituted in the 2-position bj ClL. 4 al yl and in the 5- posi ti on by
Cl4 hal oal kyl ; RI is hydrogen, N&pCﬁH, CH=C=CH2 or CORI 2 wherein R12
is ClL.4 alkyl or G4 al koxy; R2 is hydrogen, 6-halo, 7-halo or 7-Cl_4
al kyl, 123 is hydrogen or R2 and R3 together are 6,8-di-Cl.4 al koxy,
6, 8- dlhal 8-di - 4 al kox R4 an R5 are both hal o or qth
cyano of e o ssqrgerﬁy@va&@ﬂya‘m#f@ Y 6K Rk PT RAdmixyre. whsi

nitro. 6. sAdkéoaRAUA iRfepbRicill, dylifobeRGaR! di Ul O GhRbLY, £ WRa6L8kN oHet




7. A conpound of fornmula (1) according to claiml wherein Het is
2-methyl -4- trifluoronethylthiazol-5-yl, 2-chloropyrid-3-yl,
1-methyl -4-trifluoronmethyl - pyrrol-3-yl,

1-methyl -3-trifluoromethyl pyrazol - 4-yls0r

1- nmet hyl- 3-di fl uor onmet hyl pyrazol -4-y1; R, R2 and R3 are al
hydrogen; and R4 and R5 are both fluoro, both chloro or both brono:
8. A conpounchaddalkdre: R 2aré &ch indepblidentln Q‘dl&tﬁhdrlbolﬁ héloFeyadd@nd nitro; or

Z-isoners indjvj ere they exi.st, m xture, where R
i s hydr og&he Bﬁﬂd@ﬂﬁhﬁgg%mﬁé ?rlewelecaqd f’tﬁ;nggg;c%aw MEP- R and

R', together wth the carbon atomto which they are attached, forma
4 to 6 nmenbered cycloal kyl ring and R2 and R3 are each,

i ndependefit | y, Arspinegiéinn cempiasinghaorryaund ofirmabey]) acerdingae Rigim band an
Cmhal oal kexy. .or..a conpound of the formula (E): N2 incl uding the
E- and Z-isoners individually, where they exist, or in adm xture,
where R2 and R3 are each, independently, hydrogen hal o, Cmal kyl ,

dialk hal oal k Kk RS h,
im0 | A S b B LR PSR 7 g

or a compound of the forrmula (I1l): NH2 - 54 - Cl.4hal oal koxy; R4
and R5 are each independently selected fromhal o, cyano and nitro; or
one of R4 and R5 is hydrogen and ttruot her,is selected from hal o,
cyano and nitro. 9. A conposition coRpriging a conpound of formula
(1) according to claim1l and an inert ier. 10. A conpound of
formula (1) according to claiml wher { is CF2Hj] CH3 R, R2 and
R3 are all hydrogen; and R4AR5 are both ? | oro.

CH;

R!, R? and R? are all hydrogen; and R*R> are both chloro.



