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SUBSTI TUTED ARYLPYRAZOLES AS PARASI TI Cl DAL AGENTS Thi s

invention relates to pyrazole derivatives having
w@arassd7Hei dal properties. The conpounds of i nPET/EEw04/004193

are fluorinated cyclopropyl aryl pyrazol es and, nore

particularly, the invention relates to

1-aryl-4-cycl opropyl pyrazoles in which there is at

| east one fluorine attached to the cyclo rop ring.

| nt er n&PFOHAPTPafBAPYRpPPICat s o"ﬁ"%ﬁ%/lcé T 8 Wﬁ (WD)

9824767, European Patent Application Publication No.

(EP) 933363 and EP957094 descri be 4-cycl opropyl

This amyepioazielates tavpyrazoler dsiivatives daviy iparagitiidal praperties. The
cont rol of arthropods The pI‘IOI‘ art ci%g{zounds do no
compaURdys QeriBieiestateegJHpTinglsd i CYCIaRTORY|EHRYERROIRS oRNG more

partlélﬁér‘ E}fé’rlhégﬁvdé}ftbrp?él Btt831-a§'} +ﬁ:r c%ﬁfop?l@??azoles in which there is

itrci agen are u narr ow
at sﬂmxsttrunnné paflasrines. kttacksedn atom ofthehe pyekpmnopyl ring.
i nvention to overcone various di sadvantages of or
i nprove on the properties of prior art conpounds. Thus

Interhéthn%l EP"!até‘h Wﬁlléaﬁ%n' PYBIitdton N@ PNRY) 982%7 European Patent
razol e has | nproved achwtglhre ative to

Appllpatlm I%ubllcebmpd&adéEBg6933663pan@sEP8§70 elasenpe uk@yclopropyl

aryp Yzl By IneEpaRs e el UL e r < s e un by

the results of tests dem)nstratl ng their potency and
efficacy. In particular, the conpounds of the present
The prigreat p@mp@uad§|dg>mqtuadways demenstraie 9eed aghyityser 3 Jonggduration

of acﬁl8ﬂ%g§\/r{£(‘§ bg aoéri:{e' orS ﬁ'ﬁl%rlf Oéméy gg?‘as dt'i ; a%lsaoq%nftz’?"éfe‘ﬁéefﬁl SRy for a

narrdv e@fr&ifjrﬁb%ﬁblalsﬁsﬂbb& l:gsrm;muam loffdhe rpresémif inventiom o myvercome
art ods for a period of at |east twent
Variows &liSBANaRERGE SR QILITEHOVS OB NG ewne@%%aﬁw agh %ljt empoditds. Thus
t |
o B Y B T b o e

Vivo in le that th
relatmertoopnm‘samfcoh’rpnmtdesegainetmmasitm Jheucempavedsiof the present

nproved phar.macoki net i, rofile, i ved saf ety
inventigsy B%‘é‘?je pocinly ared iy Ffourdn bR Eprefinrérthropods as
shov?r?ﬁg 'it@ otf?é‘stﬁ rd%ﬁ?d‘rfstﬂaﬂ 'ﬂﬁélpﬁote'hb? lRd SHiedsyV i Ie8shrticular,
npoun or mu ere|n
the compounds of the present |nvent|on are significantly more active against fleas

than similar prior art compounds.

It is a further aim to provide compounds with a long duration of action. Most
preferably, the compounds control infestation by arthropods for a period of at least
twenty-eight days. The extended duration of action is generally attributed to an
extended half life of the compound in vivo in the host mammal.

It is also desirable that the compounds of the present invention should have an
improved pharmacokinetic profile, improved safety, improved persistence and
improved solubility.
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Rl is CF3, OCF2H, OCF3, -SCF 3, -SOCF 3, -SQ2CF3, or

SF5; R2 is H, fluoro, or Cl.4 alkyl optionally
waumset7ws ed by 1 to 5 hal ogen atons i ndependeptT/yB2004/004193

selected fromchloro and flgoro; R3, R4 , R, and R

i ndependently represent H, Cl.4 alkyl optionally

substituted by 1 to 5 hal ogen groups i ndependently

u
Thus, BEE6KG.I6 M8 rogn® i, e i 2Rudtidcd X fubouas of formuia
(): A or fluoro; and RO is NRaRb ; Ra is selected from
hydrogen, G _6 alkyl, C2-6 alkenyl, C3.8 cycloal kyl,
C(0)oCi -6 alkyl and € a,l kanoyl, wherein each of
t he above groups nmay i e one or nore optional
substituents wher exaGzhem y possi bl e independently
sel ected from hal o, 511 nyl, hydroxy, -C(O OH,
-C(O0O0d .6 alkyl, kyl , d -6 hal oal kyl, C3.8
cycloal kyl, G .6 al kBxy,R G -6 hal oal koxy, amino, G -6
al kyl am no and df wal kyl anino; Rb is selected
from hydrogen, C -6 aIk| I, C2.6 alkenyl, CGi 6
al kanoyl and C(0)0C ™~ 6 al kyl, wherein each of the
above groups may incl gde one or nore opti onal
substituents where chem cally possible i ndependently
sel ected from hal o, (Bhenyl , hydroxy, -COCOH, -C(OO C1
alkyl, d 6 alkyl, C 6 haloal kyl, C3-8 cycloal kyl, d
-6 al koxy, C - 6 hal oal koxy, am no, C 6 al kyl am no
whereitd di Ci -6 al kyl amino; or Ra and Rb together with

0, BRI SRRl DY ShLCE S By, Torm e (e
TR 0 B gt ) s o
. hal h h I,
mdefgﬁﬁﬂﬂw%ea@%ﬂ&@%w S ED RN

Ralaodl R® e eprehatdprbsertt H @1 glagx vptishallysubstituted by 1

hal oal koxy, am no,
to 5 halogen groups mdependently selected from chloro and fluoro, or a chloro or

fluoro;

R" is Cl or fluoro;

X is CR® or N where R®is Cl or fluoro; and

R?is NR°R?;

R?® is selected from hydrogen, C4 alkyl, Cy¢ alkenyl, Css cycloalkyl, C(O)OCy.
alkyl and Cq alkanoyl, wherein each of the above groups may include one or more
optional substituents where chemically possible independently selected from halo,
het, phenyl, hydroxy, -C(O)OH, -C(O)O Ci¢ alkyl, C15 alkyl, C4s haloalkyl, Cs.
cycloalkyl, Ci.s alkoxy, Cqs haloalkoxy, amino, C4s alkyl amino and di C45 alkyl
amino;

R is selected from hydrogen, C4 alkyl, C,.5 alkenyl, C4.s alkanoyl and C(O)OC1.5
alkyl, wherein each of the above groups may include one or more optional
substituents where chemically possible independently selected from, halo, phenyl,
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Cl1-6 alkyl amno and di G .6 alkyl am no; and het

represents a four- to seven-nenbered heterocyclic
w@e@apeo7whi ch is aromatic or non-aromati ¢ and PIT/TBR004/004193

contai ns one or nore heterogtons selected from

ni trogen, oxygen, sulfur and m xtures thereof, and

wherein said heterocyclic ring is optionally

' d t | Wt ‘
nydr SR COULE eS Al S0 Bl it Ml Bag Shioay i
alkoxy$ Calskdloalkdxyh @infinb k@) s allkyl Smedd<and di ©%% QK brmirfo;

alkyl . C(QC’i - alkyl O OCi-6 alkyl and NRcRd,
or RYaed &-tedether hthhe N Atapdaddiieh jhayeakscaiactiadoimay form a three

o sAgA 295 Erd e o B b S BAARER, 0 r

atomsulasitli twherem vdadd eheterydyehd | sing osmiyblbear ndreeodembley optional

subsﬁ@legfs:q%g!efcgy f%aé%@f)’rl%e ,l hgf‘@%ﬁﬁ@qromgc%gh,o%(mo Cis
. k i , 1 .
oIS By SgBACELy LD BT bbby, amino
C1.s glkgramineland diaC{.yalkglcapinmhladsal t or prodrug t hereof;
ith the proviso that at,|ea one of. R2 , R3 . R4 , .
net ribedghtice Tha 1B e mébrE: beidihialc BEetp aitigh i aromatic or
non-a@nBtlcafd whidh BehiaMskan@or MorE REAERAEPS6BASS fidm nitrogen,
Cl-6 hal ky or Cl-6 al koxy substituted by 1 to 5 chloro
oxygen, sulfisrandymidueescthersd, and wheneisradig helgreoyclictritigots optionally

. : hl
subs{fFERRE ipeiechil, REeiReE. Bl N OB ryBrSRBbstiealgged from
halo, &@noSuiitr@bCy.s Biky, CFs halodiyf2CpratkeNyADE(CHER.c IRYIRIT(O)C16
alternative suitable enbodinment, R2 is
alkyl; ¢ (IQC suptkabryd NRSR’pyheresREqadrs” aisdegenerdantly selected from

t | | P .ab '
hyard e, 222 ol Bnd 8, kst “WESfi codeh, B g Blof grblps may
incluge %mESorbIImre opggrﬁaraibl;gtubngé wfguece ghenﬂballyrmﬁsibie independently
refera on n an n represent H,
seledipd A ol AT FYORA s -ERRPATAQIOCR: B, Cuaaakyl, Cre
halo%rﬁgfgg.ggzyglb%\fﬁy[, Qﬂ[seflgéﬁa/ué)g:s%é?éalﬂow,%mogb?.g %l gmﬁ%and di

uor o most preéferably
C1-s alkyl erBinanodr Rphaemaesentically acceptable salt or prodrug thereof;

with the proviso that at least one of RZ, R3, R4, R5, or R% is fluoro.

In the compounds according to formula (I), C4.s haloalky or C1s haloalkoxy means a
C+s halky or C4s alkoxy substituted by 1 to 5 chioro or fluoro groups chosen
independently. Also, ‘halo’ means a group selected from fluoro, bromo, chloro,

bromo or iodo.

Suitably, R'is CF3 or SFs5, preferably CF3,

Suitably R? is CF3 or CHF3, preferably CF3. In an alternative suitable embodiment,

R? is fluoro.
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Simlarly preferably, R2 is fluoro and R3, R4, R5, and

R6 i ndependently represent 2, 3 or 4 fluoro groups,
woreoos/opn7ed er ably R3 and R4 are both fluoro andP@B1E2004/004193

R6 represent Hor all of R34 R4, R5, and R6 are

fluoro. Preferably X is CR8. Mire preferably R8 is

chloro. O her preferred conpounds are those in which

Surtagg/?("dRRsRa E'd: ab H@dM&%ﬁg%ﬁ%ﬁPWﬂq&Qh R7e?ﬂ3l

propyl or |sopropyl wi th optional substitution
ected fromonesto,fiyve flgoro groups, e.g. to form
Prefeza9|V2R ti$ CHa bRt H&?,,R dandR” dndgnendently sepresgnt 2, 3 or 4 fluoro
di net hyl ami n and het, e.g. pyrrolidinyl, ggrrgy
groupsy raa&%losﬁ ferafly @ fhigre GRILPS, A0St Pratenally ot R and R® and
6 _di net hyl am noet hoxycar bonyl ,
R reprgsen it 1 uor oet hoxycar bonyl , I sopropoxycarbonyl
4- pyri dyl met hoxycar bonyl, 3- pyridyl net hoxycar bonyl ,
2- pyrrdylnethoxycarbonyl 1H i m dazol - 5-
SimilgHyeirsfexatsigr RO CHF, andJRPrR j RP Nadd Reeihaepsaﬁ@érﬂry%bresent 2,
Equally suitably, Ra is CI alkyl, e.g. nethyl, wth
3 or ¢rﬂuoocmgrom:\d9$rhmr‘etrtrefmablylzem§<ﬂd groops onest preférablyf on@and R*
gL oups, . to formtrifluoronethyl, C3.8 cycloal kyl,
and &’ gnddﬁ%kmmexyﬂ}mhenyl and net, e.g. pyridyl, e.g.
4-pyridyl, piperidinyl, nDrphoIinyI, pyrrolidinyl or
piperazinyl More suitably, Ra is nethyl or

simig ot RT b i ABOER I RnE) - B ot RcROBO PO fepresent 2,

3 or Y ghd didlils Rebiedbiably, RPLA5 3 B poflPHRRR) AY!ROtnd &°

0X0-0 0XO0- oxaz

8ii a 03" l'i di n-3- I
o o SR e b 2 0115

aI ternatlvel y, R9 is selected fromNH2, Cl

al koxycar bgnyl am no, w th ptlonal substitution on the
Pfef%ﬁhb(x)g lsgg&rp ed?féfetfab‘b'ﬁ/e'sfq IPo groups, di-Gi-6

al kyl am no and het, and Gi-6 al kylamno, wth

optional substit ution on the al kyl gr oup by one to
Otheflpreférrembconmouuﬂs ar€3th8seinl whickyR’ apldeR larartiehedme. More

Mbst abl s NH2. Preferred individual
prefeé%%ogﬂ@’slso nf‘%ﬁ% qrﬁ\glénti on are selected from

Suitably, R® is C(0)OC4¢ alkyl, e.g. ethyl, propyl or isopropyl, with optional
substitution selected from one to five fluoro groups, e.g. to form 2,2,2,-trifluoroethyl,
di-C4s alkylamino, e.g. dimethylamino and het, e.g. pyrrolidinyl, pyridyl and
imidazolyl. More suitably, R* is ethoxycarbonyl, dimethylaminoethoxycarbonyl,
2,2 2-trifluoroethoxycarbonyl, isopropoxycarbonyl, 4-pyridylmethoxycarbonyl, 3-
pyridylmethoxycarbonyl, 2-pyridylmethoxycarbonyl, 1H-imidazol-5-
ylmethoxycarbonyl or 2-pyrrolidin-1-ylethoxycarbonyl.

Equally suitably, R* is C1.5 alkyl, e.g. methyl, with optional substitution selected from
one to five fluoro groups, e.g. to form trifluoromethyl, Cs.g cycloalkyl, e.g. cyclohexyl,



10

15

20

25

30

5-am no-1-[ 2, 6-di chl or o- 4- pent af | uor ot hi ophenyl ] -4-[ 2,
2-di fluoro-1-

wQ toosfobaray onet hyl ) cycl opropyl ] -1/ -/ - pyrazol e- 3PCHIKR00M/(04193
rile; 5
5-am no-1-[2, 6-dichloro-4-(trifluoronethyl)phenyl]-4-]
2,2-difluoro-1- (trifluoronethyl)cyclopropyl]-1

- ; nLtri - . . . -
phedi BHOARE S8 IHAN s -yl PIRSSmL, MR RloNy prspiginy or
pipefazjrl.2Mare fsuitablgc RE ipretpy lor 41pywidyanetihet.

3-carbonitrile;
5-am no-1-[2, 6-di chloro-4-(trifluoronethyl)phenyl]-4-(
roT opb r @ ZOo\e. I Ptk e
Equﬂ@“&@f&b‘l&ﬁ F(? 2%1;&1 R Qﬁ%étheﬂﬂﬁ%u@réo@y% o@p?@p ?I‘\ tltﬁ%&%ge Zttached
formcan pyirolidinyl, plpendmyl piperazinyl, morphollnyl or 2- oxo -oxazolidinyl, e.g. 2-

oxog aﬁ')ﬁtql{té O@YE&@@NMS SA&EE& Zé’%?c‘h%% %]%I‘yljrg(%@p

nt af | uorocycl opropyl)-1/-/- pyrazol e-3-carbonitrile;
5-am no-1-[ 2, 6-di chl or o- 4- pent af | uor ot hi ophenyl]-4-(1
Suitaby, RY isittydiegertycl opr opyl ) - 1Hpyr azol e- 3-carbonitril e:
5-am no-1-[2, 6-dichloro-4-(trifluoromnethyl)phenyl]-4-]
1-(di fluoronethyl)-2,2-difluorocycl opropyl]-1H pyrazol

PreferaBhcer Qlestnbfivélg; RY is selected from NHz, Cqg alkoxycarbon Iamlno with
5-am no-1-[2,6-di chloro-4-(trifluoromnethyl

optionap wbsnwpacg:e.tﬁvﬁrabwy anappr By opne tg- f%ﬁ rfﬁmr@ rQTDUPS dl Ci6

alkyB5h Bt hes and Gr- plsrang: 1iepEPaal syt op the alkyl group
by onditblfiverfiforo groups, Cag cycloalkyl, phenyl and het. Most preferably, R® is
(trifluoromethyl)phenyl]-1H pyrazol e-3-carbonitrile;
NH25_ ani no- 1- [ 2, 6-di chl oro- 4- pent af | uor ot hi ophenyl ]-4-[ 1-
(di fluoronethyl)-2,2-
di fl uorocycl opropyl ]-1H pyrazol e-3-carbonitrile;
Preférreani niodiiduld [ cédrapogndsioraf) ntkiehy lifvehtidndi areior seigctedp from:

. | - 1- 6-dj chl -4- .
5-anigp1r o SRR P RGP (o iRP BoRULATR 20 EHPBSH ¢ i 1 o
(trlflucﬂﬁhﬁﬂ'ryl)rcgclogopyl] 1H-P(¥rrr%ztotl1?/ -3- carb%mﬁ"% Adi 1 uor ommet hyOr

S-aming. 19 -dishlarorb dyiluaiemaihyl)chenyl]-4-12,2- dlﬂUOFO 1-
onitr

rinrafref RSB AP Al S AROTEIRA. S t et af 1 uor o-
5-amino-1- 52 ,6-dichloro-4- (trlfluoromethYl)Jphenyl] -4-(1,2 2-tr|ﬂuorocyclopropyl) -1H-

(trifluoromet hyQcycl opr opy | H pyrazo e-S-carbonitril

pyragole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-(pentafluorocyclopropyl)-1H-
pyrazole-3-carbonitrile;
5-amino-4-(2,2-dichloro-1-fluorocyclopropyl)-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-pentaflucrothiophenyl]-4-(pentafluorocyclopropyl)-1H-
pyrazole-3-carbonitrile;
5—amin‘o—1 -[2,6-dichloro-4-pentafluorothiophenyl]-4-(1,2,2-trifluorocyclopropyl)-1H-
pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[1-(difluoromethyl)-2,2-
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1-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-[2,2-difl
uor o- 1-

W@ eoosfobarey onet hyl ) cycl opropyl ] - 5 (et hyl am no) PAHIRRY04004193
ol e-3-carbonitrile d-am no-g-
g-di chl oro™-Ctrifl uoromnet honyphenyI H P*-di fl uoro-i -
(trifluoronethyl)cycl opropyl]-1/-/-pyrazol e-3-carbonit

difluorgd_)é}ﬁ]ﬂor%%}_/lﬂ-g{-Iégyg%%lﬁo:? 8aQF°(]titrri{ef'l uor onet hoxy) phenyl ] - 4-
5-am|nb- {42 B}dichlore4 HirifluoZordethyBphenyl]-4-(2,2-difluorocyclopropyl)-1H-

traI clopropyl J-1 H pyrazol e-S-carbonitrile;
pyrazg? qn'?ﬁgﬁ di chl oro-4-(trifl uor onet hoxy) phenyl ] - 4-

|
5-am CFB 4ﬂ% tzoc'gfj% gnh?lou%n&thy cyclopropy}-1 go6md|tﬂ}1|o 0-4-
(tnﬂuemmaﬂiyl)phenyl] 1H-pyrazole-3-carbonltnle

d- dj chl.or.oN- Ot ri f B di f L uQr g: i-
5-amiti 147 SNy B A Y OOy b A sty 2i3-e.
difluogogrpéc?@?ﬁ%lg-g@ﬁazbnbos-eaﬂo&ﬁmlé‘ I uor onet hyl ) phenyl ] - 4- (
5-aminst-nff dglopwiflepplmethyl]:2, Byditiuarpeydoprapybrii-2, 6 dighloro-4-
(tnﬂusioe}ﬁétﬁgl)éh%@fl@rpy%%lg “fedbbhigfleuor omethyl) thi of pheny

5- am(rtd-ﬂ f[iz 60c?|clglbtdm1(lrﬁmr@méﬂ%bheﬁi7ﬂ BN a@iuercémethiyonptd, 8-
cyano- |

tetrafaiqyp@mlwepywH—wraze@&m&mﬁwiﬂ H An-di fl uoro-i-
5-amird 4 1 SOl PO R Dphen P2 2 S GRNGRET, P
(trifluoromethyl)cyclopropyl]- 1H-pyrazole-S-carbomtnle

1 [Zé; {dh];érgr% &%‘;&%&%ﬁ{ gﬁrom/‘{_h-,g{éﬁ%uo%%_l 3-oxazol i di n-
(triflugy %ﬁgpﬁ%@@pk&-@(ﬁtﬁ?hﬁihHP'i%Si&lé@&é@oﬂﬁﬁrew ]1-4
5-am|(rtcr-ﬁﬂ2;Eﬁedioiﬂe;d}?ﬂ(lrifmrmpﬁﬂm)dy}pmwﬂw—[ﬁ5+oﬁﬂtﬂ}roalr-boni tri
(tf'f'“§F¥93W&8§ﬁép%Pgﬁ18E‘Fé%zﬁle(?ﬁaftPQIBV'é‘?r'et hyl ) phenyl ] - 4- [

5- am?n021 12,6- dlchloro-4 (trlfluorometho yphenyl]-4-[1- fd|ﬂuoromethyl) -2,2,3,3-
di fl uoro-1-(trifluoroneth yx)ycyc | opropyl]-1H pyrazol ' 5-

tetraquracmmvéyllZfﬂpwatzoleﬁiB@afm"tlilﬁliﬂ, S-cyano-i -

s-amifh F14 B AEbh i BRI - G0Bmesngr 2

difluck8®fdtopropyl]-1H-pyrazole-3-carbonitrile;
agjm n% FX] d?}{:hl oro”r-tCtrifl uoronet hyQOsul f onyl Jpheny

5- ammp»i«tzrﬁddlf:hlam 4- (rmflL(qr@mﬁthv&pbﬁﬁvlﬂrﬂr[?e%rdlflapr%ﬂy| ]-1/
(ﬂuorfﬁégf’f\g?%@!gﬁ@?@fim rhiolb%: ORI heny! ] - 4- [ 2, 2- di f1

5-amimp-0-]26-dichloro-4- (trlﬂuoromethyl)phenyl]-4 -(2,2-difluoro-1-
meth%c&lgl}abgﬂygynfl%%r%z ogar%p%n lle5 L(pyridin-4-ylnethyl)a
5-amino-1-{2,6-dichloro-4-[(trifluoromethyl)thio]phenyl}-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile;

ethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenylj-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-ylcarbamate;
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-{2,2-difluoro-1-

(trifluoromethyl)cyclopropyl]-5-(2-oxo-1,3-oxazolidin-3-yl)-1H-pyrazole-3-carbonitrile;
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carbonitrile;
5-am no-1-[ 2, 6-di chl oro-4-(difl uoronet hoxy) phenyl ] -4-]
wQ 2@sm6G7Huor o- 1- PCT/IB2004/004193

(trifluoromethyl)cycl opropyty]-1H pyrazol e-3-carbonitri

le; d-am no-i -

. b-di chl oFo”- pent af | uor ot hi ophenyl Hti-Cdi fl uoronet hyO

N r s =i .
s-amjnof1 53 ShEEb S UHALENR AR 2418 P ugars.
(trifludrom\h@thyt)cydto&bptfl]uH-Fy@tblxe@hamdmtn@ di fluoro-i-

hyl
2@ty ArBia By | a8 BRRE: l%pﬁrﬁ'IQH'JQfOzHIrlﬂﬁ@wmethyl)phenyl]-4 2,2

dlfluoﬁb gY i Odrrgl;\ne,’(rpfl)ﬁyclo Ik 1faﬂ¥razcil I{f_%lgardbafnpa & ..
2,2 Z-IHKImcnméthyd)rWahgﬂ}[@yﬁ:—blmhtarpw -{trifluoromethyl)phenyl}-4-[2,2-difluoro-
1 (tnf@c@ég@@xl)@yc%pgggy 2 fafc}f -5-y carbarrYelltre]re thyl

5- amﬁ*fod‘l Q'@&l@ﬁro%- J&t’nﬁ@ér@?ﬁe}thV@lﬂWl]bhé\ﬁyl}jhf[t%&lﬁbbro -1-

or onet hyCcycl opro
(trlflueicqmethybcyaiembpy&éHaaymzel;e -Peartbnitrigs;y| net hyl

112 SIS voremahiRhaRy B2 POt 1 uor o-
(trlflu6rdrﬁé’dh§/l)éWI%@b?b}J&[@/}i‘ridhm&l?He]th Yamino]- 1H—pyrﬁ)z/c|>I6 -3-

5-yl car bansat e; azoi -5-yl ne
Carb(HHft ino-1-[ 2, 6-di chl oro-4-(trifluoronethyl)phenyl]-4-[

5-amfic 149 £ floRs il o SR I 2 b

(trlﬂuardmetlhm &ydlap@rpgﬂ]dW-pyr@zéleésloaﬂi»mﬂtrmet hyl') phenyl ] - 4-
5- amtncﬂlﬂi%ﬁod@hk)mﬂfwemam?ﬂvwmlldbf%ﬁﬁyﬂqlorpmetbw -870P+35
tetra f 5%&%%@% [@ﬂﬁ% SR AN 'tr?éei 'hyl] -2, 2-di fl uorocycl

Isopropylopy| } - B-¢yarfo-tH2, Bl-chch)loﬂe—4 (trlfluoromethyl)phenyI]-4 -[2,2-difluoro-1-
., (trif]uoromnethyl r zoI SCarbonitriIe;
(trlfluéforge{lpyﬁ @Pyhél;'?ﬁré]@@ég )&}t/ﬂrg or prodrug

pyndﬁ\hﬁfgﬁﬂé’th'ypr §-o?éﬁ6 e E;ZGGidi XS'-@-@*IUSR)‘MHW%&MF&?Z 2-difluoro-

present rnvention aré selected from S-amn
1-(trlﬁﬂmtpmatlmyl)ﬂyc[dpmmylhWﬂ:rmaml@hlea&bamatez di fl uoro-i -
pyrid@t é-l_yjflngﬁ{ n§t %Ocyc{zog i oro 4{ W?lﬁ%%zrﬁ)clatﬁy&pﬁéir{ tl)]%] J .r2 chﬂuoro-
1- (trlﬂl%rémé?ﬁﬂfcyaddr&bwpﬂHf@lré‘iéﬂﬂl?qlk‘:b}‘tbd?nited' f1uoro-i-

rifluoromethyl)cyclopro
pyrldlﬂrwiraethyé 8-ayanp ni2t,61d|céwloro—4 ~(trifluoromethyl)phenyl]-4-[2,2-difluoro-

1 (tnfiuc?f%?@)%@é@fygléﬂ/razcgltg &lcgwrﬂgl%t hyl) phenyi ] - 4-[

1H—|rﬁluélzap549ﬁﬁ§ihfypf Opﬁldyaﬂ!blﬂpbﬂ @Mfﬁor@-@-@hﬂlﬂaﬂl‘dmeth?t)phenyl] 4-[2,2-
chl or o- 4- Elent af | uor ot hi ophenyl [-4-[1
dlﬂuqrgT?(t(j&,«qﬁmqtpyljcyglopfopyl] -1H-pyrazol-5-ylcarbamate;

2-pyrrolidin-1-ylethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyi]-4-[2,2-
diftuoro-1-(trifluoromethyl)cyclopropyl}-1H-pyrazol-5-ylcarbamate; and
5-amino-4-{1-[chloro(difluoro)methyl]-2,2-difluorocyclopropyl}-1-[2,6-dichloro-4-
(trifluoromethylphenyl]l-1H-pyrazole-3-carbonitrile; or a pharmaceutically acceptable
salt or prodrug thereof.
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di fl uorocycl opropyl]-1/ -/-pyrazol e-3-carbonitrile;
5-am no-4-{1-[chloro(fluoro)nethyl]-2,2-difluorocyclop

WO o$l0§0719 [ 2, 6- di chl or o- 4- PCT/IB2004/004193
(trifluoromethyl)phenyl]-1H pyrazol e-3-carbonitrile;
-am no-i -

-di chl oro’\. Ctrifluoronet hyOQphenyl H1i-Cdifl uoromet hyOot
More s il %perretd%&i@ ?EBﬁ%}S’Uﬂ?é Br’}ﬂé pr]agent invention are selected from:

5- ammod1—{216@11<d’ﬂeﬁ -44(trifluorarmethiyl) Chémyi 442 | Q"dlfmﬁd ¢irafluoro

(trlﬂuoqonbé}&wwcﬁ)oéggﬁ E%)ﬁg’f'%%"g? é‘SgybLS’]nﬂﬁg% maceuti cal »
(-)-5- &@Wl@@'ﬁ%éﬁl&o AL RHRAENE ﬂ‘ghéﬁmgyt@ilumubwﬁwpe

_ |nvent|onaeso ca rugs' of the
(trlfluommmthylk)i@/dﬁprbpylirﬂF-bpyrla)zoleWSrhmmtnh n derivatives of

T BT A o2
dlfluo?&éydbp?bWIFQ’H-Wrﬁz@lé @BéﬁbdnﬂﬁlebOdya be converted into
ounds formula (I) having the desired activity

5- amm Qrﬁjcmorw nwtﬁafmqmtmome@al]ég[é (Cﬂfﬂuﬂfomﬁ’ihmi?l?ves

It [l b t ed
diftuef oG HFEUF BRI E RSP RIR & (1) oy ¢ hormel ves
5- amﬁﬁi—44%15—[<§’rﬂ@|fb(ﬂhcb’r@?m@fhyq@EIdIMB@ymmbrop?l}ﬂolZﬂﬁﬂdékabrbA-

Further information on the use of prodrugs may be

(triflupemethybohemydl- trfwysazaletosarbonitlileyery Syst ens, Vol .
bl 5. PRI SR 2 o

tetraffiorssycldgBiyl{-d H#pﬁraBoBe&-ba rbdmtﬂte @ad Phar maceuti cal

s-aming i BcticaRe-4r G amemyToBEn Y ade 2o s TPBHPERsTng
(tnﬂuBFlﬁnéthggb)FHg?ﬁ'r‘de?M?-PWgazelé QrW@?é?' eofi Ng | Ehél‘?ﬁaceutlcally

certal n noieties known
accepfablesalkot prodrugthdreotirt as ' pro-drug noieties' as
descri bed, for exanple, in " Desi gn of Prodrugs"” by H
Bundgaard (El sevier, 1985); "Design and application of
ithif" (el § of &K biRQKn N el G esliedn ' prodru Sﬁﬂ\tﬁéYGorﬁ ¢hds of
Wi hH % &g?e 2032é 410- 11)55 q({Tayl or and Fr gﬁm s Ltd 8
formmjar(won)'humartamf éaar@raint QompRUNGsi efaferauls Bumiieh may have

A N T T T e oy

the bbby ob& BofverlétPinto Uoﬂ’fpwhdgwﬁfd)mLﬂallQBhathel@eqlmedractMty, for
tw ce. Exanples of substituents include: alkyl ani ds
examplg, by hydrolytic cleavage. Such derivatives are referred to as 'prodrugs'. It

will be appreciated that certain compounds of formula (I) may themselves act as
prod-drugs of other compounds of formula (I). Further information on the use of
prodrugs may be found in 'Pro-drugs as Novel Delivery Systems, Vol. 14, ACS
Symposium Series (T Higuchi and W Stella) and 'Bioreversible Carriers in Drug
Design', Pergamon Press, 1987 (ed. E B Roche, American Pharmaceutical
Association).

Prodrugs in accordance with the invention can, for example, be produced by

replacing the 5-amino substituent on the pyrazole ring in the compounds of formula
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am nes, am des, ureas, carbamates, cyclic carbanates,

i mnes, enam nes, imdes, cyclic imdes, sulfenam des,
wan@spal7ionam des. The hydrocarbon portion of POE®R004/004193
groups contain G -6 al kyl, g9phenyl, heteroaryl such as
pyridyl, C2-b al kenyl, and C3-8 cycl oal kyl; wherein

each of the above groups nmay include one or nore

() witb cRBR! i i o, WSSt SREda g rb8e Brtidio mpigties as
descalped, ol ekaipiexiy. "Desigrnef EebyH Btmdgaeﬁin(ﬂﬁlsewer 1985);
or eqoi n exanp

o %rou i n_accordance wth_the d

Des Jaa%%f appligationrefprpdBgsy g Textpagk 19633”59 RIS a.nH li)ﬁeovery, 3

i CORE A, (1808 SR it LHABAEShE BByt eren.
it to a test animl and sarrpling a body fluid for a

Swtaﬁfeeng d Of f m“ A &/?;@glgw%fggéiogg{ tfhgff? pf.?gi’tlotnho‘it the pyrazole
ring @I’ﬁﬂﬁ’f@é' Bnarﬂf a?e%'ﬂiﬁ@ul@)dtl@‘ rih§ A N) . TRE 9—N group can be

phar rmceutl cal ™, veterinarily oOr agriculturall P/
substiititerh tosice ok ficet hExaniplesoof subistituents indlade:~alkyl amines, aryl

amingS. S ot o ios. Rl CalErigeR leinBS, b ings. imices

cyclidfhidés, blifendrhides, aﬁﬁéﬁuﬁﬁhaﬁrﬁdédmﬂ'ﬁeslkydrb@ﬂbbﬁ pdteoRIdf these
that sensitive functional groups nmay need t

b
groupsy §P@tﬂ%@1arﬁikﬂeph©@3€ch€@r@@’r}’i AHCR st pysighyl %zfs glkenyl and Cs.
cyclo%%enﬁgre% ea ﬁ é}iﬂﬁ%nﬁ‘pg\?e g{&ﬁ% W%YSE?CI@@' %gegr Rore optional

Ironal crlb
substttlal‘entsewheweécﬁémw@ﬂy iposSibimdepSpdénihs selectayl fidkhGhandydroxy;
and PGM Wits, John Wley & Sons Inc (1999), and
C16ﬁ“l§¥'é"é’ngesa“<ﬁ’éYel n. Thus, the followi ng processes are
illustrative of the general synt heti c procedures which
may be adopted in order to obtain the conpounds of the
Furthemesahipies ofl replacamgaigraups irf acudeance)witmmebtbregoing example

and pre&a&,%egfy g o?c?&gsn tple%z rﬁ%ﬁ%ﬁoﬁ% ?@oége aFlljfementloned

refer@ﬁgé@ ously defined for formula (1) and R9' represents
or N-protected R9, followed by deprotection where
necessary Sui tabl e protection includes im doformam de

A prefit Boiig e hsrbRTRI e B rescivdyenifiost iy semipistpring it to
test aHigRN ahill 3BARNAgEOBEHY fidiiFor a compound of formula (1).

In a further aspect, the present invention provides processes for the preparation of a
compound of formula (I), or a pharmaceutically, veterinarily or agricuiturally
acceptable salt thereof, or a pharmaceutically, veterinarily or agriculturally

acceptable solvate (including hydrate) of either entity, as illustrated below.

it will be apparent to those skilled in the art that sensitive functional groups may
need to be protected and deprotected during synthesis of a compound of the
invention. This may be achieved by conventional methods, for example as
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Compounds of fornula (11) may be reacted with a

carbenoi d species, :CR5R6, in which R5 and R6 are as
w@e@3zioenrsd y defined for forrmula (1), which nmayP@EIB2004/004193

generated in situ. For exanple, when R5=R6=F, a

reactive species such as trin hylsilyl

di fl uoro(fluorosul fonyl)acetate (TFDA) may be reacted

with a conpound of formula (I11), where RO represents
deglcﬂb@d agt“é‘cbtaetivewiGrbups inDiganid Sypthesissby Viah't Geeene and PGM

el evated te rature in the presence of saodium
Wmsud?li"HW'ie(yngi @%Qcﬁi‘@%ﬁ)e?n fe Bﬁ’rfﬁﬂsa&’?ﬁ'nafter

deprotection. Qther specific nethods include treatnent

of chloroformw th base, preferably under phase
Thusatisé dollawing| grecessamadie illostrativerof thé yganeralf sgnthetic procedures
i3 e SERRRTR e PR ol kton

phenyl (trifluoronethyl) mercury derivative or

treatnment with a di azoal kane in the presence of a
1.tA apmpolod afdermuladl)angy beaprgparashbyrsieloprapanation of an alkene of
fo?dilgz( gl kane in the absence of a transition netal

\y |§j t followed by thernolysis of the internediate

pyrazoline, or generation froma gul phur ylid. A

conpound of formula (II),NC\/\here " represents an

N- protected group, nmay be i Rfrom a conpound of

formula (I1'V): NC X Protecfiagn Rl (IV) wherein X' is

brono or iodo, and Rl, R7 ang”XRre as previously

defined for formula (Ha)gfor {exanple, by a transition

net al - cat al ysed cross-couphffngXreaction of (I1V) with

an appropriate vinylation r nt in a suitable,

optionally degassed, solvent] Suitably, the transition

metal is palladiumand the vRnyl ation reagent is an

organotin, organoboronic acig@y or organozinc

derivative. Alternatively, (1V) my be heated at

reflux with suitably substituted al kenyl boroni c aci ds

' 1PRRSPRCHR405k7 : g
Wlbégrteﬁrma% SBQT %ghgnylf:{pr?gg p iar{g)qspgﬁvgl%s%df gye%rﬁ%r gocgmulljam(l) and R
repyesiengs rRE aob dbptatetteda RSpi folidved sby véeprotection where necessary.

St nntoTioh e SHS Sk ik BE SRR using M-
difdAint BRI AnitiBE Whidt TREPNSE Yephétecled under standard conditions.
Compounds of formula (Il) may be reacted with a carbenoid species, :CR°R®, in
which R® and R® are as previously defined for formula (1), which may be generated
in situ. For example, when R®=R%=F, a reactive species such as trimethylsilyl
difluoro(fluorosulfonyl)acetate (TFDA) may be reacted with a compound of formula
(1), where RY represents N-protected R® with an optional apolar solvent at
elevated temperature in the presence of sodium fluoride to yield a product of
formula (1) after deprotection. Other specific methods include treatment of
chloroform with base, preferably under phase transfer catalysis conditions,
thermolysis of a suitable organometallic precursor such as an aryl trifluoromethyl,
trichloromethyl, or phenyl(trifluoromethyl) mercury derivative or treatment with a
diazoalkane in the presence of a transition metal catalyst and treatment with a
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sui tabl e bronoal kene such as bronotrifl uoroethyl ene or
bronodi fl uoroet hyl ene in an aprotic solvent in the
w@r@senre of a pal |l adium (0) species such as PCT/IB2004/004193
tetrakis(triphenylphosphine)qalIadiunt(O) at el evat ed
tenperature. Alternatively, 1(I\/) may be treated with
activated zinc (Rieke zinc) in an aprotic soIvent to
| d the or anozi ncate, which can then be cros

diaZolianecn; CR&e OhAisarsition mataheatalyst Dligwved by thermolysns of
the gﬁ% rﬁé’c? rth%'?[p Snﬁ-ﬁéﬂospﬁnﬁg ma ?‘1"8@”% (1l) and a

reduci ng agent such as dii sobutyl al um ni um hydri de

under refl ux i t| sol vent

A obBipptind o1 iy W iste JR° raprasbiis 31§ HTRISHSR grosRsmay be

obt#fl Protection Rl (V) Thus,
g??ru%gﬂj%%\%%oaﬁ@bdj%?ﬁgg{ta&%th a Gignard reagent
such as |sopropylnagn§§' | oride under inert
conditions using an aprgii§ solvent at reduced
tenperature before treal NA firBredliof I or oal kanoi ¢
acid chloride or anh\F/{pIri upon warmng to room
tenperature the desi Lone species represented by
formula (V) is produced} Cdnpounds of formula (V) can
be utilised to access ¢ unds of formula (11)
wherein R3 and R4 are H gnd RO is N-protected. Thus,
formula (V) can be nethylénated by treatnent with a
Wttig reagent under inefl¥) conditions at reduced

wheGEPE RO B BATCAHER) R hePE o4 S IAERAY Bpgo for formue
(lla); &or @xample, bftaiitr@ﬁdlt"bhome@ﬂmmy%d eodwcomplmg( Mactiby of (1V)

treatment with a hal oal kene, such _as
withy AR rapryapPratgoyiowatian feagant H'eap?@@@t%eolf&ona"y degassed, solvent.

Su:fg@?ﬂ\?@%‘%ﬂ@ﬂﬁﬁ%é\%l RBLIBARIA ahidthe ViniRtidHPFgeht is an organotin,

organoboronic acid, or organozinc derivative. Alternatively, (IV) may be heated at

reflux with suitably substituted alkenylboronic acids in the presence of
tetrakis(triphenyiphosphine)-palladium (0) and sodium hydrogen carbonate in a
suitable solvent. Alternatively, (IV) may be treated with an organozinc compound,
for example, activated zinc (such as Rieke zinc) under an inert atmosphere with a
suitable bromoalkene such as bromotrifluoroethylene or bromodifluoroethylene in
an aprotic solvent in the presence of a palladium (0) species such as
tetrakis(triphenylphosphine)palladium (0) at elevated temperature.  Alternatively,
(IV) may be treated with activated zinc (Rieke zinc) in an aprotic solvent to yield the
organozincate, which can then be crossed coupled to the haloalkene in the
presence of a palladium (ll) species such as dichlorobis(triphenylphosphine)
palladium (II) and a reducing agent such as diisobutylaluminium hydride under
reflux in an aprotic solvent.

Compounds of formula (IV) may be useful for accessing intermediates of formula
(V).
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Al ternatively, conpounds of fornula (l11), where RO is
N-protected, may be prepared from conpounds of fornula
W@ bddp/0si789 an appropriate tertiary al cohol fol|peEtBlog4/004193
standard chl ori nati on-dehydpochl ori nati on procedures.

A conpound of fornula (1V) may be obtained froma
conpound of formula (M) wherein RL, R7, and X are as
previously defined for forgrula (1):(VI) by two

standard brom nat i onﬁbodi gon and protection steps,
ei ther of which may be ried out first. Conpounds of
formula (VI) may be regdi protected, for exanple as

the i ni dof or mam de, andNan“th&EB8 transf or med
directly into conpomAds qf formula (V) by reaction
with a reactive acid aphygride, in an apolar sol vent.
2. A conpound of fornu I) may al so be prepared by
generating the required ¢arbenoid species froma

pyr azol e- cont ai ni ng pr efursor and treati ng it wth an
appropri ate al kene. For{Vexanple, the al kyl netal salt,

pref I i thy.u of, d,of ~f; I X

Thus 2 EHBEEL I, ke le oS0 090 GHGEEN, el oD as
isopr%o’él)ﬂlhlagk;nleéiug‘lichmrig? QrﬁéDMd )coslldil‘mm'st gSiag an taprofic tsmivent at

a , .G to a xy or .hal o, .an ., R, R7, R9.
reducsdqtembpiatire eEo Gerimeet ity 2 r{ﬂﬁor@éﬁh}?}m&mq@ chioride or

d \a e r C Nal idyi BBt 1

enhy JRFETOEER URGIAE 88 opchabianti! @8R! Reone species
represéntedyufoem(ild (M) )is pRARced! | | ) wherein R3, R4, R5 and R6

are as previously defined for fornmula (1), optionally
in a suitable solvent such as dichl oronet hane and

Comptinidanat 'fdkn%ﬂé’?'\/&l}fa?ﬁﬁér@tilis’é@l @ vecass eppPenddefof formula (1)
formyla (I 3. npoungds of formula (

whergineBiraul B3° e Haphd iR g Mnlactar | Bhus, THrgilla (V) can be
metiy§R8teHoBY 1BaftBEGL R Vi Gagklie fhosr e} vordlions, at reduced

temp&iailiresihi£ssivemtssucd dsatetraBydrofurani subst it ut ed pyrazol es
with nore varied 4-substituents. Futhernore, the

groups that can be introduced in this way are limted
0 ' he d- idu i §iun
Comééﬂ]{r{rdo% dlcjifé ggﬂ{%j@/g\yﬁéw 8 R-prohstidd UsiH oid BkNGbtalhed from
compounds of formula (V), by treatment with a haloalkene such as
dibromodifluoromethane in the presence of triphenylphosphine and Rieke zinc in an

aprotic solvent.

Alternatively, compounds of formula (ll), where R® is N-protected, may be prepared
from compounds of formula (IV) via an appropriate tertiary alcohol followed by

standard chlorination-dehydrochlorination procedures.

A compound of formula (IV) may be obtained from a compound of formula (VI)

wherein R', R, and X are as previously defined for formula (1):
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we have found a process by which 3,4,5-trisubstituted
1-aryl pyrazol es may be produced directly in a reaction
wokiosiei7my ol ves coupl i ng of an aryl di azoni um SPET/IB2804/004193

wi th an appropriately substijfuted precursor bearing a

desired substituent. The desired substituent is

i ntroduced concomtantly at the G4 positionin a

process, which does not\knvol ve any rearrangement.

Furt hernore, the reaction duces the tri-substitued

pyrazole directly. This réﬁggggd:he need for a | engthy

synthetic procedure and tHgy ,for several worKk-ups

of the internediate prgﬂuct and results in good

yi el ds. The process ha % gni ficant advantage that

the C-4 substituent may b bd It into the origina

tetrasubstituted ethane deryvative which is one of the

starting materials and whi is reacted with the

aryl di azoni um species to formthe pyrazole. Control of

t he position of substitutiqwnon t he resulting pyrazol e

refo ol.ut e the rea on.. .
by tle AR Bl (et vand keegesloP e diRiner st iich may be
cam@wubﬁrst anmb&Mst?fwmﬁUIQ qui)xmayl ﬁedbéﬁw }_Bbbte&éé Sfor @xample

npound of formula (1) can be

as thsrl@\mf@anwldee@m i GR ﬂileedqepWﬁfoemecﬂ dirgathainto xpmpeURds: of

ormbi 9 i AR LR g b

to R8 are as defined above in relation to the
conpounds of formul a ; 'S an activating group

2. Agampound of fermpulei ) @%@iﬁoepe.nfﬁparqq |baqur§tm@r%bvd1equwed
carbé’rﬁm&rgg&llés frof &op?{’?é?éle-cgﬂta‘rfmagaér&%rsad?yaﬁ&”&@é’cln% it with an

count on nor nal oni um react 1 ons
apprépridier alikepe. Edrsehamp@nﬂﬁeHSMI metal salt, preferably lithium, of a

compound of formula (VIl):

—=NNHSO,Ar

NC )
R

s$
N\N R9

7
“ X

X

R

R1
(Vi)

wherein Ar is phenyl or naphthyl, either of which is optionally substituted with C4 to

C. alkyl, C4 to C, alkoxy or halo, and R, R? R”, R? and X are as previously defined,

may be thermally decomposed in the presence of a transition metal catalyst, such

as rhodium (ll) acetate, and an alkene of formula (VIlI):
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", or tetrafluoroborate and nost preferably is
tetrafl uoroborate. The group L is an electron

wWowRaldsEwd Nng group which stabilises the ani on PCT/IB2004/004193
internediate in the processjgThus, preferably, L is a
group which is capable of stabilising a negative
charge on an adjacent carbon atom The group L nust

une PR R ok SR LT S5oREB 6, gy i

suitablereglrenbyucteds dickiorameihaheedridrbpidnally. under gressirel-to give a
s it serves to direct the reaction of

[ t an
OmPWénQJIPg P pecies with the conpound of formula
(I1'X) but then is renoved in the subsequent stages of
the reaction. Preferably L is an ester group or a
3. Cgrrqumln@stfdormblae(lbmyelbabﬂ)lyepated byathgr.lapp-l{bthmhadn reaction.

This sha0ordeRrstrbg i ro crBacts ©oBedbuttiIgt 08 ustaly fiecessary

to pé‘r‘fon% furtl?eraé%ﬁhé‘t'iﬁ @ﬁapsCto f&?ﬁ{ B)d Sﬁh&bs@ﬁ)‘te%ﬂpgrazoles with more

cycl oal kyl , (CH2) het er oar rein =
varied, 4-:|substlmen&c ﬁuﬂiermmhtl‘g} gumpsnﬂwt Icend:p':t irdregluced in this way

are [HREL I oA SBRAR 161 P 4o ARl T ol R o Bl SHowever,

we ll‘ﬂa\ié %uﬁa a_prodesX By \%rcﬁ Bad, Sl@ﬂléimslﬁtutéa %Wboles may be

4 hal oal kanoyl , Cl 4 al kyl'sul phi nyl,
pdeHQﬁ@é‘llﬂ%yﬂ)élm plhieagtion @mlch igvRlyes @ppnkmypf ag aryldiazonium species

i3 SRR A 8 PR e G g, T
desn%ﬁlsulsstmérﬁCBemtrbduﬁed (Ebn&oﬁdlthmﬂy at3h8 Cyc |p0§lt|byil in a process,

ECHa )nPh .and (CH2) heteroary] wherein n =
whicggaesqotipyQlye gny lﬁﬁ%"?rﬁge'ﬁénb plfw&lwmqresbh@s&qapu?@@rwoes the

trl-sﬁ%lepen?gfﬁzl%;@@n@‘:ﬂ Ye1hls %’rﬁﬁv% WEShesdl $6t %dlenlgthy synthetic

from~ 'hal ogen oXy, cyano,
proc€dure ah#othe, nédd éfbalseameoerJmi lofirthg | mteﬁﬁne@llate products and

oo B i O H LR e TR LB A v

subs‘fii’lférﬂ%gy beeﬁlﬂlt ﬁo%é'&@ﬁél Qéi'rgé/dbstlﬁﬂgd I%’fﬁlari&??‘Elelgh‘?atwe which is

drogen. Preferab I's a group selected from COR
one aﬁ theCslartinglmakarigls pndf\wmabllc'y readted wnttatwmrwldlazonmeEtSpemes to
I certai,n cases ?}h hat ure Q

form B TaAE. (@3RI of Fielibsifigh, B slPSitufGY oRdngiBéflbg pyrazole

ring ®Xt§eefRe sisaliRe iMhhe, redoasR. MaaeRTFRIOYe, 8NRrPIwillBMRariety of 4-
reaction steps may be added to ensure the correct

subsgifyenis may ke itiwdused sgomeriepily and directly.

Thus, a compound of formula (1) in which R® is NH,, can be prepared by reacting a
compound of formula (IX)

with a compound of formula (X)
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to cyclising to formthe aryl pyrazole. The

af orenenti oned coupling process can be used to prepare
warysobo7ahe conpounds of formula (1). For exanptBEIB2004/004193

Schenmes 1 and 2 below illustyate the general nethods

as applied in the preparation of

5-am no-1-[ 2, 6-dichloro-4- (trifluoronethyQpheny””-t

A-difluoro-i-~rifluoroneth ycl opropyl I -1

H pyrazol e- Scarbonitrile. /Scheme 1 Pht hal oyl

dichloride .OH d Et L CF CF. CF TFDA LiAIH4 F

PDC (6 eg) F CF +te rature N CO2Me
ac:l'a ECMn@grrbl ent MeCH

2eg KCN pi peridine, a
tenperature MeQ2C MeQ - NN BFF NC N NH, MeOH Ar

optlo%{ a}) fy £ g %%géﬁ%egp%?agat RALAML. di chloride Et OH OEt

R'to R® are as defined above in relation to the compounds of formula (1);

L is an activating group; and

Z is a compatible counter ion, followed by removal of group L.

The counter ion Z" may be any suitable counier ion normally found in diazonium
reactions. Preferably, Z is halogen, HSOy, or tetrafluoroborate and most preferably
is tetrafluoroborate.

The group L is an electron withdrawing group which stabilises the anion
intermediate in the process. Thus, preferably, L is a group which is capable of
stabilising a negative charge on an adjacent carbon atom. The group L must also
be removable. L can be removed under basic conditions, for example by base
hydrolysis or can be removed by reduction and/or elimination. The group L is
important as it serves to direct the reaction of the diazonium species with the
compound of formula (IX) but then is removed in the subsequent stages of the
reaction. Preferably L is an ester group or a group COR'. More preferably, L is a
group selected from: — S(O),R"" where p is 1 or 2, (R"'0),PO, COOR" and ~
COR™, wherein R is selected from: C+.g alkyl, di-C+. alkylamino, C1.g alkylthio, Cs.
g cycloalkyl, (CH2),Ph and (CHy), heteroaryl wherein n = 0, 1 or 2, each of which
groups may be optionally substituted on any carbon atom by one or more groups
selected independently from: halogen, hydroxy, cyano, nitro, Cj.4 alkoxy, Ci4
haloalkoxy, Ci4 alkanoyl, Cis haloalkanoyl, Ci4 alkyisulphinyl, Ci.4
haloalkylsulphinyl, C1.4 alkylsulphonyl, C.4 haloalkylsulphonyl, Cz¢ cycloalkyl and
Cs.s halocycloalkyl; and R can be hydrogen; and wherein R" is selected from: C1.g
alkyl, Cs.g cycloalkyl, (CH2),Ph and (CH,), heteroaryl wherein n = 0, 1 or 2, each of
which groups may be optionally substituted on any carbon atom by one or more
groups selected independently from: halogen, hydroxy, cyano, nitro, C4.4 alkoxy, C4.4
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Ar- N=N BF4 KCN NC MeOH MeOH N H2 Pyridine, MO Ar ,C

CN 00C I deally, for the coupling reaction to formthe
waeopoontdd of forrmula (1), the solvent shoul d bRCHIFR004004193

sol vent whi ch does not reactewith either the diazonium

salt or cation, or wth the conmpound of fornula (IX).

The reacti on may opti onal I y be carried out under

haloalkbféw @1' di Caneé}gg/ pi ug sal t, n@lsulphin&l Cira

pro dced goy con ent| onal
haloalﬂylsbkphpwép@ﬁ edlkylssphonylo C14 Uralbalkylsaphiongh @45 cpelohikyl and

Cs BEBHTAPHIGISAITER b B FHRSRRH Brefehal L8 o b Riptcted fom
COR'Xbhd f@cgoqdaéblmbﬁcbﬁerér&sgq g Joaote or ACiRHEAL I Ve

conpounds of fornula can be simlarly obt ai ned
from conpounds of formJIa (XI') wherein R2 R3, R4, R5,

X A SO LT
intereiealititd ds i tive %ﬁ% Bxidf=idn RtateR3Thué )wﬁ‘é&@ﬁé&%&%eﬂf driéEor more

formula (XI) can be obtained by reducing and t

reactiem gtapst mﬁg l'ae added taenseres thenmréeqtmnqatloor\state lssrea@hﬁd prior

to cyclising to form the aryl pyrazole.

The aforementioned coupling process can be used to prepare any of the
compounds of formula (I). For example, Schemes 1 and 2 below illustrate the
general methods as applied in the preparation of 5-amino-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl}-4-[2,2-difluoro-1-(irifluoromethyl)cyclopropyi]-1H-pyrazole-3-

carbonitrile.
Scheme 1
Phthaloyl
dlchlonde
CF; c EOH _ OEt
CF; CFy
(o} o}

TFDA FQEt LiAIH, FoH PDC (6 eq) %o
DCM, ambient CF; Z
temperature

NC\/CO Me 2eq £
CN
plpendme acetic CF
acid, DCM, ambient MeOH 3
temperature MeO.C CN
2
+ . F7°F
Ar—N=N BF4 NC, F
Y
— N\N NH,

MeOH Ar
Pyridine,
0°C
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R4 R (XI'l1) Compounds of formula (XII) can, for

exanpl e, be nmade by condensation of an al kyl
wa@yasoelikanoat e e. g. met hyl cyanoacetate w th BOT/ER004/004193

chloride in an aprotic sol vent such as dichl oronet hane

in the presence of a Lewis acid, such as magnesi um

chloride and a mld base, such as triethylam ne, at

reduced tenperature. At '%\éely as shown in Schene
1, conpounds of formula %r%i%”n an be accessed by

Knoevenggel cd;r_'tgl@gﬁati on of, a suitabl e aldehyde wth
an al | y,%’abﬂxanéaf_e_such as hyEtdyanoackt adee.
Ef f ecti ve| condi tions for®preparing cycfépr dpy!
. . (o]
substituted conpounds using

trimethylsilyl-2,2-difluoro-2-(fluorosul fonyl)acetate

(TFDA), a difluorocarbene squrce, @@ described by
Dol biePA et F, | Nadd Fl u em , ch@B4, 125, :
Conpounds, & nulTa ( Xk ¥ al'so be ut ickﬁi n
the Japp KlIi@ggemann upon reagtion with conpounds of
formula (X) in order fto synt hesi se conpgunds of

f or mul e (MoMe by a y with the abo ondi ti ons. NC
S |/ eN{tXt) sofNF%'r‘mJIaS [I') wherein L=
CO2C1 to C6 al kyl arel synthesised b39 ‘th¢ sl ow addition
of glycolonitril &%pti B%al |y at decmegs@tcn enper at ur es
toa G to C6 al kyl cyanoacetate, in an aprotic

sol vent such as di net hyl formam de, followed by the
addi tion of a base such as potassium carbonate. The
internmedi ates of formula (VIIFl), (%(I)za'nd (XII; AN

al so be obtained gi}her by ogy*Wth SkheneS nd
2 or by using conventionak thet i c—proeeedurefy_in
accordance wi th s¥ffdard textlbooks offisflr ganic § "
chenmstry or literature pre&€ed&ht, fr¥mreadil
accessi ble starting materials using appropriate
reagents and reaction conditions.

N
Ar
y

Ideally, for the coupling reaction to form the compound of formula (I), the solvent
should be a polar solvent which does not react with either the diazonium salt or
cation, or with the compound of formula (1X). The reaction may optionally be carried

out under mildly acidic conditions.

The diazonium salt of formula (X) can be produced by conventional means and may
be prepared in situ for further reaction or can be isolated and used in a subsequent

reaction step.

Specific examples of compounds of formula (IX) and (XI) are depicted in Scheme 1
and 2. Alternative compounds of formula (IX) can be similarly obtained from
compounds of formula (XI) wherein R%, R® R?* R® R®and L are as defined above,
for example, by treating a compound of formula (XI) with a source of cyanide ions.
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4. In another aspect, the invention provides processes
for the preparation of conpounds of fornula (I) from
wa@bkaosneEd ve conpounds of forrmula (1). For exar@i/e32004/004193
conpounds in which RO - NRaRp, where Ra and Rb are as
defined in fornula (1) may be prepared by standard
reactions froma conpound of fornmula (1) where RO
represents NH2. Conpounds of farmula (VI) nay be

uitabl e ester group,
the am de (XV)
phorous oxychl ori de at

by conversion of the ester
foll owed by reduction with
el evated tenperature. Conpounds_of forrmula (Xl V) can
be obtai ned by reaction of aRsuft abl e 3-cyano- 2-
OXO0-propionic acid ester, e. ethyl ester, with a
suitably substituted hydrazﬂg% of conpound (XVII) in
Con bR R the, fpRUIAD in B HRAREY, BFREAING BnliSnch Wehydrating
a compatmdroffemouladX!lys! HNH2 R1L (XVI1) Conpounds of
formual (XVII) are readily accessed using standard
conditions, for exanple bycsubstidution of the
correspondi ng fuoro derjiwvgti veLwmth a hydrazine
reagent such as hydrazine ydrate at reflux in an
al cohol i c sol vent such ag ol . Moreover, persons
skilled in the art will be ahe, of variations of, and
alternatives to, the process& Rescribed which allow
t he conpounds defined by fornmula (1) to be obtai ned.
It will also be appreciated(KY) persons skilled in the

oo RT3 bl S AGERSEc G EREH of an ety

cyancaliambatan8.g. methyl cyanoacetate with an acid chloride in an aprotic solvent

such as dichloromethane in the presence of a Lewis acid, such as magnesium
chloride and a mild base, such as triethylamine, at reduced temperature.

Alternatively as shown in Scheme 1, compounds of formula (XI) can be accessed
by Knoevenagel condensation of a suitable aldehyde with an alkyl alkanoate such
as methyl cyanoacetate.

Effective conditions for preparing cyclopropyl substituted compounds using
trimethylsilyl-2,2-difluoro-2-(fluorosuifonylf)acetate  (TFDA), a difluorocarbene
source, are described by Dolbier et al., in J. Fluor Chem., 2004, 125, 459.

Compounds of formula (XIll) may also be utilised in the Japp Klingemann upon
reaction with compounds of formula (X) in order to synthesise compounds of
formula (VI), by analogy with the above conditions.
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will depend inter alia on factors such as the nature
of other functional groups present in a particular
wanlbsseie, the availability of key internedi aP€rIB2aMA004193

the protecting group strategy (if any) to be adopted.

Clearly, such factors will also influence the choice

of reagent for use in the said synthetic steps. The

skilled person will appN%piate Hhat t he conpounds of

the invention could be na by, met hods ot her than

t hose herein described, adapt ati on of the

nmet hodsher ei n descri bed d/ or GNlapt ati on of net hods

known in the art, for exanple the art descri bed

herein, or using standard kgt books such as

" Conpr ehensi ve Organic Transtormations - A Guide to
Compgrpes e dornaleu(XIty whetaim tert CORE to I&3 alltyloate, synthesised by the

j - . | at diti It . is to,b
slow K@Y 35 e e Bfihall o EpSbed b B foca 1 o o
alkylneyzinioacethtbelrean #r6ti€seNRhRSUch sy dRRsthyRéimaraiiebSollowed by
carried out in various different sequences in order

the adgliffon pfa hase sueh esmstarsiymeaibonrates i ci ent |l y
assenbl ed. The skilled chem st will exercise his
judgenent and skill as to the nost efficient sequence
The dftermediates of fomuly MBS i(XI)oand: (Bily eant#isgdie ebtmath@ither by
The ege t invention also relates tg internedjates of )
analegy Nﬁ{ha chenesel @rd 2 or@yapsingesanvigntianalosyrthetiopeapgdures, in
[ 0
acoofBarfl wih, SERAAR! NGRS O difaffe dbriSud MU bregedent,
fromReadilyl axcepgible siquind ynateridls rusinga apprpriaté rbéagexite rarvk eeaction
o formula (1A), suitably Ra = Rb = nethyl. It is to
CoOnqONFnder st ood t hat conpounds of fornula (1) may
contain one or nore asymetric carbon atons, thus
conmpounds of the invention can exist as two or nore
4. Instanodlaers @spest, thaclnyestiomi provideshpraoespes dbr tthe preparation of

comBBGRET b1 P EER, 7 roB BuBiiasie SOl @ BHEedB) e For example,
compahdsaintvotieh iR® £ NRFRPolvheReRE aRERMEIe 2 défidiindofrhlila (1) may
i ncl udi ng conpounds exhibiting nore than one type

) yp
be pseparssebyssiangdatd reaetionss from éneompowsde of Herada. (Inwlere R®
waé§§*#gﬁg_arg acid.addition or base salts wherein the
counterion is optically active, for exanple, D lactate
or LI ysine,

Compounds of formula (VI) may be prepared from compounds of formula (XIV)

0
R'"q H
!
N\N\ NH,
R" Ay
“ [
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or racemc, for exanple, DL-tartrate or DL-arginine.
Ceonetric isoners may be separated by conventi onal

wo e@blosaques wel | known to those skilled in thePer1B2064x004193
exanpl e, chromat ography and,#racti onal
crystal lisation. Conventional techniques for the
preparation/isolation of individual enanti omers

el S Rk DG BB SOhBBD b e o e

amideaqVat follofvedl 1 tre@Uictitsy Wit i pHspHBIdIE: d‘xs:&hr@naepbﬁ elevated
chiral high pressure liquid chr orrat ography  (HPLC

tempgraii@at i vel y, the racemate (or a racemc precursor)
may be reacted with a suitable optically active
conmpound, for exanple, an alcohol, or, in the case
Compmends tdﬁefomnlao(o«\i) chnflhe muﬂame(d [by ¢ezm¢tﬁumsf ansuiabil 8-cyano-2-
or bhasic i et an acid bas as tartaric aci

0X0-BfOP{Oryf ESIST &9- n@thy*rﬁéter,ewhta ﬁgltablasst&sélwr@d.wdrazme of
r y d h p
com B GVIDY P e SRRIRAE Vot (B0 T ACADBinatalRE followed by
additivrasf 8 base suichras sudiviardagoonaie tane futheebeatiti.ng pur e
enanti omer (s) by nmeans wel | gﬁwn to a skilled person.
Chiral conpounds of the jnve oh (and chiral
precursors thereof) mayR ined in
enanti onerical l y-enri ched usi ng chromat ogr aphy,
typically HPLC, on an asy fc resin with a nobile
phase consisting of a hydrocarbon, typically heptane
or hexane, contai ning from ORt o 50% i sopr opanol ,
typically from2 to 20% &\; om0 to 5% of an
aI kyl am ne, typically 0.1% é' hyl am ne. Concentration
uhB§ cﬂ'féﬁh@ala()(\ﬂll)déret Fh%oﬁl?fad“cléggedn%mg Standard conditions, for
t er eoi soneri c con% onerateS nay be separated by
exarablﬁvbmsmtutto@cnﬁ heeeorrgspanding funseedentvativedwith a Hydrazine

cogBl, s 8 R B 3¢ PRGBS aBErt sucn s

ethapblr maceuti cal , veterinarily and agriculturally

acceptable acid addition salts of certain of the

conmpounds of fornula (1) nmay al so be prepared in a

ent I nar f f :

MorgiARY e B SIRE S e, i BEEMBre B RHHERS o afd lfEfhatives
to, threptocessésdasaribacwhizhsallowethie, compourius defindd by fpraaild (1) to be

| sol ated either by filtration or by evaporation under
obta ticed pressure of the reaction solvent. For a

It will also be appreciated by persons skilled in the art that, within certain of the
pracesses described, the order of the synthetic steps employed may be varied and
will depend inter alia on factors such as the nature of other functional groups
present in a particular substrate, the availability of key intermediates, and the
protecting group strategy (if any) to be adopted. Clearly, such factors will also
influence the choice of reagent for use in the said synthetic steps.

The skilled person will appreciate that the compounds of the invention could be
made by methods other than those herein described, by adaptation of the methods
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review on suitable salts, see "Handbook of
Phar maceutical Salts: Properties, Selection, and Use"
whgooSoadtho and Wernuth (W1 ey-VCH, Wei nhei m GeP@BEIB2004/004193

2002) . The conmpounds of thesjnvention may exist in

bot h unsol vated and solvated fornms. The term ' sol vate'

is used herein to describe a nol ecul ar conpl ex

4 a

hereff RSBl rd SAIRAUSH o st RIS b B iR Ba@nple the art
descfibed eherain, eor esihgrsthndditetex@isookshyusiniae’ "Compratepsi@ Organic

TranSRTAIOGR, - A SURoDe TanCligRsLEoMR ) 1ApsBIBRIONS', RC Larock,
W"eg_ﬁfechi fosd gﬁiat%‘lﬁdgfrﬁ'i)ﬁéﬁ. i n humans, animals and pl ants.

re parti y ‘useful in the treatnent of
ectoparasites. Regarding the use of the conpounds of

1o e RN e PTG ns nro
are SEMOERAoRl AR M8y be Rarded®Bat n‘ﬁg'ﬁ%tjscaﬁe‘fent sequences in

acceptabl e salt thereof, or a pharnmaceutica
ordeg thed thedeeired coapountls siantee effinieintly assegledsrThe skilled chemist

. [. utjcall ccept.abl i.luen .carrier, whigch .
will q%%?;mg%%gsd &E@g@%@?&r[ﬁf glpﬁ‘ aagtpgthg dPg t %ﬁlcpgkggyence of Peactions
for sﬁﬂﬁb@ih&if%agw@mtar@e?@&ﬁ?dﬁﬂdpf fornula (1), or a

pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate of either entity,
i.C L1 L N t he
The Blestnb ERRGT Mo CRlalCs P Ml idlla €8 U B 8 (Pbow’
I )R® or a pharnaceutically
acceptable salt the Rdr a pharmaceutical ly
accept abl e sol vaje of her entity, or a
phar maceutical coO ¥ tNwoiR’ cont ai ni ng any of the
foregoi ng, for th‘fl/né‘ ufacture of a nedicanentfor the
treatnment of a paragrtte=infestati on; and a nmet hod of
treating a paragiti¢ infestfition in a mammal which
conprises treati ngZSakd mamRAl with an effective
anmount of a conpougg bf fornula (1), or a
phar maceuti cal » accegptable salt thereof, or a
pharmaceuticaliy acgéptable solvate of either entity,
or a pharmaceutical conposition containing any of the
f or egoi ng. (1A)

wherein R' to R” , X and R? and R® are as defined in relation to compounds of

compound of formula

formula (I) and where the preferences applied to R' to R” and X apply equally to
formula (IA). With reference to formula (IA), suitably R? = R® = methyl.

It is to be understood that compounds of formula (I) may contain one or more
asymmetric carbon atoms, thus compounds of the invention can exist as two or

more stereoisomers.

Included within the scope of the present invention are all sterecisomers such as
enantiomers and diasteromers, all geometriﬂc isomers and tautomeric forms of the
compounds of formula (1), including compounds exhibiting more than one type of
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Accordi ng to another aspect of the present invention,
there is provided a nethod for the control of

waeanepaed, plant nemat ode or hel m nth pests aPCHIB20GU®4193
whi ch conprises the treatnmepp of the |locus (e.g. by
application or admnistration) with an effective
anount of a conpound of general forrmlal or a

sonRESH, S AR APLP i 8l 0BG 398t acion o
base salt®pilEakinytheabaiinterdorn osrmuodw attiveyrfavlexatriple wDenaefatte or L-

e or nore, atons r aced by atons having the
'ys'n§a%ra§@8?ff’cf°ﬁﬁﬁﬁ@f3% &k?%ﬁa K"’ﬁﬂ@én%r mass nunber

different fromthe atomc mass or mass nunber usually
found in nature. Exanples of isotopes suitable for
Geomectlrlwﬁamensnmalyeb@@wamtad Y] coheemtmrmhttedmlqm wedl known to
s ,,of as, 2H rbon,

thosg SRUSHT 1 otk for BiEMinis CipiRatcdraBhy agd sweonaiystaliaation.

such as 18F, iodine, such as 1231 and 125I, nitrogen,
such as 13N and 15N, oxygen, such as 150, 170 and 180,
Conygidionebrtgshnigues fas mgppr@patatsmn/mlatgons@éhndmm enantiomers

lncluggncﬁﬁ}éz %&1@1@8 ghfi %//gg@%t% eopglgﬁg% BﬁBéJ%B‘?n&”)é(g‘g{n?r resoPurElon of the

racefriaté UOT fige lr@@eﬁﬁéiecbﬂassalﬁéﬁ@eﬁvﬁﬁfe) @ihd efor édangSle, chiral high
fungj ci.des, nematocides, antiprotozoals, bactericides,

presgw&mqwqi shtamategeaphyr{HitkSpat hogeni ¢ bacteria, viruses
or fungi to forma nulti-conponent pesticide giving an
even broader spectrum of pharmaceutical, veterinary or

Alteragtively) ther @icentaté (orya rdderic pn’eeuwoe)smaty benveaited withl $ suitable
sition co rising b|oIo ically

rtains to a co
opticafly e2tVee CRMBAHRT ofOT: BHIBRIRISADfAIEAO!; Are it T Gare where the
com éuﬁt%f fﬁ?ﬁ/@g%o%lr%taﬁ L) BPﬁaﬁg%élé%ah acid or base such as

i ol ogl ca EETVe Conpound or agent can
tartadorguid ¥ ‘bpbeoylathytarines ditfeacesaiting dlasatbéredrrcdairicummttum may be

ol 5 PR Lo o G SR8 o of o
diasteREi96H3 s @on\ﬂatrté%ﬂ%etﬁe?%nte%pﬁﬂldl W@th@hé@? by means well

i nvention intended for pharmaceu use may
knovgita aiskileddrsen.crystal | i ne or anor phous products.

They may be obtained, for exanple, as solid plugs,

powders, or filnms by methods such as precipitation,

Chirgiratsrhpblindsabf ®R, inté®Rse(and chiral precursors thereof) may be obtained
in enantiomerically-enriched form using chromatography, typically HPLC, on an
asymmetric resin with a mobile phase consisting of a hydrocarbon, typically heptane
or hexane, containing from 0 to 50% isopropanol, typically from 2 to 20%, and from
0 to 5% of an alkylamine, typically 0.1% diethylamine. Concentration of the eluate

affords the enriched mixture.

Stereoisomeric conglomerates may be separated by conventional techniques
known to those skilled in the art - see, for example, “Stereochemistry of Organic
Compounds” by E L Eliel (Wiley, New York, 1994).
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drying, or spray drying, or evaporative drying.
M crowave or radio frequency drying nay be used for
wo boos/opurepose. They nmay be adm ni stered al one BET/IBR004/004193
conbi nation with one or noresother conpounds of the
i nvention or in conbination with one or nore other
drugs (or as any conbination thereof). Cenerally, they

The Wb A AR08 a0 By b aBRAS% b6RBn sats of
certafrx ©f the dompdineds of fornfi& (D LAY 'alsé B preftaeqiiR 4 @onventional
descri be any ingredient other than the conpound(s) of

maniefe Fop exaMlen. a sakitiensf adreg base Mmavche trgated withahe apgeopriate
X : t n..f. Al .

scid PR o057, S NBHE P A S kgl ot

filtrat;'xm ubibgi éyaponaticn albidéi‘ t‘e)duoe.tlot.)r"eleeun@ﬁ‘)ﬂﬂﬁ:I rrfafdtibﬁ sr;mm.e For a
. form af pmaceyti ca sitions _suitable for_the .

revieyoian, SUIABE a0 sRas HANGIREKy CbRARTARRLTCRD SaliR Properties,

0 f t e e ' i InsRE. di : r
Se'e‘?[g;r?h%@% O5e) 1y Sttt o %%%Wcé‘“@oﬁp‘&‘iﬁ i\}g)ré'sli”aénilg’ Bemany,
2002)et hods for their preparation may be found, for

exanpl e, in 'Rem ngton's Pharmaceutical Sciences',
19th Edition (Mack Publishing Conpany, 1995). Wth

The E6MRBARAS ®fitheiifvahiiBn! MafRXiERli® both ensOBRINESd 'SBWaR&] forms.
adm ni stered alone or in a forrmulation appropriate to

The tare Sebate] is usad baain dgdescribe apmolealaragorsplexi eampfising the

l I d.a h rasite involved.
compitid, BF R AR e BhE wrofibet MhePRabSulcau adhebiitie sovent
molecs\ ésr exzhplad Bttizingl.'Eid RimbYygrns'ub empleles wHerbsitl . solvent
. powders, | ozenges, chews, multi andnanoparticul ates,

IS gels, solid solution, films, sprays, or liquid water.
formulation. Liquid forns include suspensions,
sol utions, syrups, drenches and elixirs. Such
The fcompdmbl'soela’s thmyrAMtienpli.lelyeldow ofifotrauka (I poéses:csr parasiticidal
activ@;}il %ﬁa,aﬂ%ggﬁa §ém§%ggtsp%h§g%é:p§§@ca%$& L;;sgfijl in the treatment
ofecﬁfrf%\%éi?éée. gl ycol, nethylcellulose, or a suitable oil,
a one or nore emul sifying agents and/or suspendi ng
agents. Liquid fornulations may al so be prepared by
the reconstitytjon of a sqlid or. ex le, froma .
Regardingh 16 et o LR OmeiB e off iy nGPalih d mipmmats, there is
providegsol ving or suspending the active ingredient in a
sui tabl e medi um
a pharmaceutical parasiticidal composition comprising a compound of formula (I), or

a pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable
solvate of either entity, together with a pharmaceutically acceptable diluent or
carrier, which may be adapted for oral, parenteral or topical administration;

a compound of formula (l), or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate of either entity, or a pharmaceutical
composition containing any of the foregoing, for use as a medicament;

the use of a compound of formula (1), or a pharmaceutically acceptable salt thereof,
or a pharmaceutically acceptable solvate of either entity, or a pharmaceutical

composition containing any of the foregoing, for the manufacture of a medicament
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Thus conpositions useful for oral adm nistration may

be prepared by m xing the active ingredient wwth a
waniosati7a fi nel y di vided dil uent and/ or di si nt BOT/E20042004193

agent and/or binder, and/orp4ubricant etc. O her

possi bl e i ngredients include anti-oxidants,

colourants, flavouring agents, preservatives and

dosage forns, dependi ng
fortﬁ %iose ﬁ%%a&ggﬁl Q/feﬁ%ygﬂ %J‘qrom 1 w%to 80 wm % of
a méth@d dbagking arparasitc mféstatumm ¥ nharmmab whi¥htconfiftises%reating
of the dosage form Exanples of disint e%eants i ncl ude

said oM Wil oR clfegtvt amouns g GRIMPAURE,STHREMYIR (1), or a
pharftlceuliong: Fes ?ébiéns‘é\ﬁrt}t?&’é%f‘%ﬁ'%y@wé:rﬁ{éc‘éluﬂéguy acceptable solvate
croscar dium crospovi
of eithelrr gutityy bpg mhalrnrﬂceetlca‘rtebm;iosﬁ@hl adndasining any of the foregoing.
m crocrystalline cellul ose, |ower alkylsubstituted
hydr oxypropyl cellul ose, starch, pregelatinised starch

Accotlihge dindiheH 44 P&Q 8f tHe"piakant Yvehiish thl‘en"se&b%%d"! tdethod for

corrprlsefrom %to 25 w9% preferably fro
the contpg of artifropod padgrematade Br niaRIminthr pegtsnaltamlycus which

YN RTINAL NTRE D ———

effectiob | arhos®t, ofdg| inmpourfl 8RgEneP foraixl1eBe ag*)é!ﬁiﬂldally acceptable
natural and synthetic guns, polyvinylpyrrolidone

salt theepdl at i ni sed starch, hydroxypropyl cellul ose and
hydr oxypr opyl net hyl cel | ul ose. Exanpl es of diluents
i ncl ude | actose (nonohydrate, spray-dried nonohydrate,

The prdsedit dnendiod intlades bﬂ)phamnéuﬁ&ally%def)téble dsotbpieay-labelled
sucrpse, .sorbitagl, m crocrystalline cellul ose, starch
compeinds ghdernela) ¢) qsﬁ@seﬁatfer mqﬁmtafr@ efaureplaced by atoms

havii@f@%%é%ﬁuﬁhép l:f?ﬁta llé’m%g r'n??s{Hu%B%?dlfferent from

tive agents, such ds so |um auryl sul
the giomicmrababe ngls mumdbet usleaily fosnd in matuse.l | con di oxi de
and talc. Wen present, surface active agents may
conprise fromO0.2 w%to 5 wt% of the tablet, and

Exarﬁbl’e@%‘lt %df@;yeé?%'iﬁﬁébféeférr ML&O% W %éocémgblfh@:ﬁ dfMfhe. invention

[ et. Lubricants includ g magnesi um Stearate, ca 1CI um
lncludee@qtapes of hydrogesasacte as Sbdanchikt eatbgh, suctaast &, 36dnd “C,

olofig! siefens” e ARG SERER, Ty by SO AReat Ginkt 2 gitogen
suchtgs 1\ ah&ﬂﬂsmr ekpderhsuchran%® 57 otdnd B Mc%?ﬁ%rdié”'esuch as 3P,

tabl et . L ary tabl ets contain up to about
and gilplur, ﬁH@h‘*na o‘ét 10 wt % to about 90

Compounds of the invention can also be mixed with one or more biologically active
compounds or agents including insecticides, acaricides, anthelmintics, fungicides,
nematocides, antiprotozoals, bactericides, growth regulators, entomopathogenic
bacteria, viruses or fungi to form a multi-component pesticide giving an even
broader spectrum of pharmaceutical, veterinary or agricultural utility. Thus, the
present invention also pertains to a composition comprising a biologically effective
amount of compounds of the invention and an effective amount of at least one
additional biologically active compound or agent and can further comprise one or
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wt % bi nder, from about 0 wt%to about 85 wt % di | uent,
fromabout 2 wt%to about 10 wt % di si ntegrant, and

wo casnalraut 0.25 wt % to about 10 wt % | ubri cant PCT/B2004/004193
formulation of tablets is dpsgcussed in "Pharnmaceutical
Dosage Forns: Tabl ets, VoI 1", by H. Li eberman and L.
Lachman, WMar cel Dekker 1980 (ISBN 0-

L R N Y —

compo@ndlipicllel hosd eserbed U‘N Rhtei Applicafidi NoP GBR405137.0, at
I ncl ude pour-on, spot-on, dip, spray, nousse, shanpoo,

pagqﬁéﬁﬁg?4fornulatlon, gels, hydr ogel s, |oti ons,
solutions, creans, ointnments, dusting powders,
dressings, foams, filns, skin patches, wafers,
Corrupuphdmosﬁlth@ vegtion ifitehded fobﬂ@&m@ndl use may be admmlstered
roenul si on

as oystaling or amrvzﬂwsagosomf Joéénayrhaen%b (ginegh for Sxajnple, as sofd
|
plugég’,l‘a%\g{dé‘itsu fﬂﬁist y A 5@6 ené’:t?rr@&ipﬁatl&? ﬁ@%f&fl‘lz%@lﬁn freeze

propy ation en cers
dryinge or rscmypdwmgsobr-e\m@rati\/@r dm@rgmlerOWa%ar radio |frec&&ncy drying

5-.,958 b Fi nnin and Morgan (CQOctober 1999).
may%&ﬁéeng%g) h'§BUf *B-fornul ati ons may be prepared by

di ssolving the active ingredient in an acceptable
liquid carrier vehicle such as butyl digol, liquid
Theyoanay fhe agmiaisteredv alens lar HfstO@mbIO@illCPrbnuth yong tdr e other

comi@fd &l rGerferBuTbt ik SBBBRIBR Wit E0e ) RERERET Gigs (or s

any cmbtnatnbhetha Fed). bmw?u ltiaéy @il bé cadrmmseer@dr@ssadﬂéﬁngfanon in
active aﬁent on the surface of the animal. Injectable

associgtien| with oPre wsymeEe phapmasgulicallyhacqantabler excipiess. |Ehe term
" it ' ; r

excRt BTy BB B b H P95 1€ ppgunc o
the ingeritiom. dhei ¢Hoide obdxcipiene piikio e Ib'rgwéxtenadepend on factors such

i ncl de veget ab] e olls such as oi | yceri
as the partigdlay 9* admingsteations the,e §C‘b‘gf$\tf'?le>19§?1§'&>ta‘?'é solu%mty and

acid derivatives of
stabll!oltj/gp Flﬁbfén é%tr%é%dagé’q% firbn/

ene g yco as organi c sol vents such as
pyrrolidin-2- one and glycerol fornmal. The formulations

re ar ed dISSO ving o S endi t he acgti
PharfiaelER RO Hahs BRI dar el SIRERNof Bainbonads ot dhe present
inver i Eh@hdtRod® Pdrathef dreparaliol will belR%dny applagdlit tefthw@ skilled
active ingredient. Al'ternatively, the conpounds can
in tha @t réuchecemppsitions @ndl mgthagts oy tinetr pepayation may be found for
example, in ‘Remington’s Pharmaceutical Sciences’, 19th Edition (Mack Publishing

Company, 1995).

With respect to their use in mammals, the compounds may be administered alone
or in a formulation appropriate to the specific use envisaged, the particular species
of host mammal being treated and the parasite involved.

The methods by which the compounds may be administered include oral

administration by capsule, bolus, tablet, powders, lozenges, chews, multi and
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directly into the blood stream nuscle or into an
i nternal organ. Suitable neans for parenteral

w@donsnserae at i on i ncl ude i ntravenous, i ntraartePCHIB2004/004193
intraperitoneal, intrathecapg intraventricular,
intraurethral, intrastemal, intracranial,
i ntranuscul ar and subcut aneous Sui t abl e devices for

nanchBRISES) B 3 AU IR HFalECE BalP A Liwi

forms ninghide  sashegivRs . sBﬁft@hbenyruEQf ﬁu#e’ﬂchéﬁs ande elixirs. Such
formg.l)égl cal l y aqueous sol utigns which may contain

PP dRRY ke @inpleved)ass fillersy Boisplr at dard dpsutese And gtypically
com[?r&fé“as céﬁfeﬁ"f %rak%%m{p‘lﬁeé;warm{ér etha il %Oﬁ}%ttt%%jeng Ulycdi®oropylene

Icatrons nor e
glycdl ameth;dn:ejldu-e ar at sifabie nmraraiqumm nw‘ewmublfwng@ents and/or

suspBRHPEEAder ek 1 tofNlalions sy plso b RageaTen ersesonStitution
of a $HRd %?Fé%ﬁ{éilé’”fré’rfn é’?&@ﬁéter @ralf@rre%h% %oHﬂPISﬁIg prepared by

sterile conditions or exanple il sat
dissalving o8 suispgndiog doe aniive ingezdiest ing smltahﬂanmdlum

phar maceuti cal techniques well known to those skilled

in the art. The solubility of compounds of formula (I)

ThusUs&HpobsitibAS uBERMafoRt bR HRImiRRLRABRT MaySHé lﬂ)ﬁ'é[%?édWﬁ%@ng the
i ncreased by the use of appropriate fornul ation

active dpgradieniswith . Isultgbleniineiy ctivigded diluent @nd/or disintegrating agent

and/ Gt TSI SO sl i RH Bl BRR Foxicants,
colowbaty] fadoumity agéevits, preseniztives any tastecihiasking Hyests.
formulations wll vary with regard to the wei ght of

active conpound cont ai nedt herei n, depending on the

For USSR 8, Al e 30 o
wt% partlwdesage foromi mate typicadly droradinimi¥ostor 80 mdth, of the dedage form.
Exarfigepait %gmiqgfaa%ymﬁ&dtsh%oe T B3 Gt B latey S0UHEL P DORMethy!
cellufo%@Q%al&rﬁ %M@Tﬂy%élltﬁ@se F%@Péﬁﬁél%% FBHuRE crospovidone,

i mmedi ate and/or nodified controlled rel ease.
polyvbayipyreolicaner, elnmmel faallnidsat | rrmrocmstalme Voelivlossy lower alkyl-

subsfifiteE SRydrBiitonit SENubRR, talth, optebbilisst Féldhe g sodium
alginStd. t@éa«\aamacthéloﬁs:infe@kmwufc@hmﬂs@t frems1 8% {025 wi%, preferably

purposes of the invention are described in US Pat ent
ffomlﬁo\N{fStQ@@ g4 of ther desagedordt her suitabl e rel ease

t echnol ogi es such as hi gh energy di spersions and
osnotic and coated particles are to be found in Verna

Bindets ale generally used to impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystalline cellulose, gelatin, sugars, polyethylene
glycol, natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch,
hydroxypropyl cellulose and hydroxypropyl methylcellulose. Examples of diluents
include lactose (monohydrate, spray-dried monohydrate, anhydrous and the like),
mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and
dibasic calcium phosphate dihydrate.
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Phar maceuti cal Technol ogy On-line, 25(2), 1-14 (2001).
The use of chewing gumto achieve controlled rel ease

WO g00d@erd bed i n WO 00/ 35298. Alternatively, cpPOpPB200£004193
of the invention may be formgl ated as a solid,
sem -solid, or thixotropic liquid for adm nistration
as an inplanted depot providing nodified rel ease of

ol YorAste, PSS ARG SayaPLElddh BAgh. Wby, suen

sodigm ﬁurwlrsndfateartdhpolgwbatmae any ghdaatsnsuursasrsﬂﬁ:ohcmamde and
talan] uman agﬁg‘g} W th the f?edstuff and for th o
J\ss's%feaee A0P ACHHe 9ER IS B GBPERS FPERDE Wi n@es Wt% of
the @b%laéﬁ@' gfi@ant8inia doiptiBe lofn 02 Wak t81 \K}P}o Jr 8 tabldte
compounds of the 1nvention have utility in the con
of arthropod pests. They nmay, in particular, be used

Lobfdr B reBhe b Sk, TR Brod SRS Starate, socum
steaayyafunmtral@r bhd%ﬂd@re%f%a@ﬁ&lmfﬁébﬁdté wnfht Sbdahi béu%il f| sulphate.
external |y upon vertebrates, particularly warmb

Lub R}%artt%sea@éadly GQiBpiRe HOMnRR5 s B il praferably fmmlﬁ) 5 wi% to
ri ts, cattle, sheep, goats, equines, sw ne,
poul try an'fish. Also, in the field of control of

pl ant pest s, soil inhabiting pests and ot her
enYi r nt al ests. The |i qql d conpositions of this
Ex tergpniain upqte At $Wh kg fronyabeut 4 Qrei% g @bout 90

m%ﬂﬂﬁbéﬁﬁdrﬁ o*e:?ot&ﬁ(%' t{J %‘85%%@ %ﬁteﬂjon'?ggﬁﬁ{ 343% to about

or sites infested or toin ation

10 v dlStrmgirsanQ cand)irhmal:;mm)sz&wt%rtoldb@dt (") vcct%rnﬂumdﬂt of
this invention) including prem ses, outdoor or indoor
storage or processing areas, cont ai ners or equi pnent

The %rrﬁmaﬂ@ln R té’élefsuﬁrk!llg&éyéb% “PhatmA&RRRaF BI6RaYE JForms: Tablets,

I”S erS| ons or enul sions or Sprayl ng m Xtures~ca
Vol. 4phy Hd |iebermanzang ke, Lachmam plarcp! BeitkeniN ¥hINe Yoetoss, (ISBN 0-

| Iy, by spraying, at rates which are generally of
824fﬁgq§|)§er of about 100 to about 1,200 liters of

spr ayi ng m xture per hectare, but may be higher or
| ower cg?) | ow or ultra-low vol une) depending upon the

The reuapends pay: e MW'@@fﬁfﬁdu@plCﬁHE foo the Wkirs asr mucosa, that is

cenSIPSEERRRBISEE! yBRal SRRl R A g pouron
spottan, rdnmtﬁoray, meayss, d?r@vmptg) povider ferndatibn, eIt iBdrogels, lotions,

solufo\n nst ?:Fearrrﬁé h%lntmentg pldlugﬁlrt\gl; Ogov%ertshedrce%%%gn f%a(r)nrs films, skin
patches, wafers, implants, sponges, fibres, bandages and microemulsions.
Liposomes may also be used. Typical carriers include alcohol, water, mineral oil,
liquid petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene
glycol. Penetration enhancers may be incorporated - see, for example, J Pharm Sci,
88 (10), 955-958 by Finnin and Morgan (October 1999). Pour-on or spot-on
formulations may be prepared by dissolving the active ingredient in an acceptable
liquid carrier vehicle such as butyl digol, liquid paraffin or a non-volatile ester,
optionally with the addition of a volatile component such as propan-2-ol.

Alternatively, pour-on, spot-on or spray formulations can be prepared by
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conpositions according to the invention is by
chem gation, that is to say, the addition of a

wo eoosi0bEd on contai ning the active ingredi ent POT/IB2004/004193
irrigation water. This irriggtion may be sprinkler
irrigation for foliar pesticides or it can be ground
irrigation or underground irrigation for soil or for

enca TIPS e Syl PGBt HEEEPBLfr o v
Injectabl® ferdungdationsSinalyl e prapaied P the fornhbfa stieréie gdlition which may

settle (fine grinding) and usually contain from about )
contaip qtergdistancss, 9r exangple esougbtsalts arglyeasicdatmake dhe solution

. w10, %,:Qf . I - iMe {0

sotcRo e ABUaBR Gl el IS BRI, G e

sesaaiootl, dlyteridEsosuchBastitdcetini tatere sadkliadsi baszyl benhoate, isopropyl
,gn%o-f(g?m ng agents, corrosion Inhl¥bl ors, .

myrigiaig,an %t%,c‘@eqef‘e’tvraém@f Riane giyrakiagowel ag organicriolvents
C r H £ (o) i q c

such 38 RN inc nd LGESRY G g1 KA B goporea by

dissalvipg rir suspénding dhe iactivg ingredieat irsthealiquie cdiriesduchdhahthe final

form} fof &bl (L 451 D BT e Gt sl o7
sprayi ng) are usually prepared so that they contain

from about 10 to about 80%ak3/ wei ght of active L
Alternativalyli &re compaungisogan 2ioe tadraipinieregiopacgntarally| iatr by injection

. r.rg i t about 5% qof a i . nt
direqtf ierthi, IO ST sTRA Myt 3 oAt hipuih fTadbntuitie means for
parewe®al nadefisistratior I antlabe ut infratenéln ut ing@X4rtefiapneingraperitoneal,
nore stabilizers and/or other additives, such as

intrathegat inffavegtrigdan itraathsaly bdrastamal énfracignial datramuscular and

t h j kKe. 0.t apl
subckfHeRs! gyfivle "Belic8S  fo bieTal] HERAnMBRLEH Tglyde neede
(includirg dmicroreesdie) dmjeetdps endedievirdd injediors ]ganladl isfusidratestthiques.
orous r11 er

whi ¢ e I npregnated on the .and i
Parqng%rgrJ;?%pggﬁbgﬂgr%gtyglﬁlly| agueg ﬁeﬁowpﬂﬁbl"‘é"&iﬁ@é{r .contain
o I Rl AR Uil RIS (oeRleBl to  oH of
fromhiktces A% haibdfed somenap@ications)i they angy beshoedsuitably formulated as a

.concentration and this suspension.c be, enpl o 8d ver}/ .
sterilg ipt-aqueRIRFo/fion 95,28 RAAETSH g SghForBLiq BR USBan Sepfunction
with fePlduftbBle VERicloalieh &4 sashe! Pyrodinefee 8FateYOrhe Ereparation of

(granul es which are readily dispersible in water) have
pareptenpldormulationstinder stasile gopditinns afor gxampde, by lyopailisation, may

the wettabl.e wders. . Th be pr red b
readly' e Fed P RHBANISTHG st Tt hachaoRLEE 1EChmitues well known to
those skilled in the art. The solubility of compounds of formula (I) used in the

preparation of parenteral solutions may be increased by the use of appropriate
formulation techniques, such as the incorporation of solubility-enhancing agents.

Such formulations are prepared in a conventional manner in accordance with

standard medicinal or veterinary practice.

These formulations will vary with regard to the weight of active compound contained
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wettabl e powders, either by a wet route (contacting

finely divided active ingredient with the inert filler
wan@saclatl e water, e.g. 1 to 20% by wei ght, BCTAB2004/004193

an aqueous sol ution of a digpersing agent or binder,

foll owed by drying and screening), or by a dry route

(conpacting foll owed by grinding and screening). The

ner BB SRTLEALBE S A B BYLhEE, e spvert and oo

of lnﬁemiomcahdomeObobl}ﬁewé@thﬁ e hbet. cPoP parénterds, Qdip|U§I6and oral
Ceneral ly speaking, the conpgsitions

adm'aﬁgrai%eat hyacal 6*0§6rf?F'6135 af the aptive lr&raﬂ@nh@rﬁpdweto 100 mg per
ca o048, P eE T BRILDY R Tabe RO NOMPBRARS

O 0005% t o about 50% by wei ght of one or rmre
ounds of fornula (1), 6 or pesti |daI tab
FormSiAHeas, Rianede Tomegiate ohi/oh Dpabof ngyuEIed: Elbrsa: Gaptrolled
releak@ fohuIAGorfO Wm%kgr eogfﬂ%”‘r@l@ &) fon%la%oﬂ@sfdc%&’ﬁ'é | Yelayed-,

acceptabl e salt toget er wth:
susta;m putsed-t contolled, targeted poriprogramineed ralmmat oSaﬂ;able modified

relealR JAnPletighé Jor i piEEsS il JEVRITIoN Birsdesirsin US Patent

No. ®nDb®6ad Dutdils BEbther duftable ﬁﬂ@ééé?édh‘h@l léé sbéh as high energy
sel ected to achieve the desired ef fect(s

dlSPGfranon@rand.Qﬁé@@&ﬁ:@ngr@@at@drparﬁ@lwcare de bzéetfeunqhanyverma et al,

PharfiEEhlbA Moy oL SaaBL A2 @PoFh e s BrEiSng um to

achidweveontidlledtrgldagetis deseriiedin WO BDMZQBOdAHéMNny compounds
gl ants, The actlve conpound |swgeneral |y applied
of thejavenfians may hpifernylated a7 splid sembselit .anthi@t&omoéqu'd for

adm|ﬁ% al(’tllte!’]llggC%{nﬁ@‘ pe?é%&ﬁgg \ﬂ{ﬁg E%)glf OCUS regﬁrfegg active

compmuaice riatamgples G such2fdigulationsnideludieddaig-coatdd tstemts, and PGLA
. _dependi ng on the pest to be controlled, the lower rate
m'cr‘?'Fé@‘eS?‘er'er adequate protection. On the other hand,
adverse weat her conditions and other factors nay
require that the active ingredient be used in higher
As apadiporativertbe deompdusidsamay jpel adminisiaredator ainendfurﬂamammal with

used. Preferabl
the el ST Yordfis,BliFogect epnarei it Red AV gF fgemix may be
preparegiat ed.fofhe gap@RHnds With t he fhavent iyimal e of animal feed.
particular value in the control of arthropods which

are injurious to, or spread or act as vectors of

The 436856ds oF tnsTPeBGR MBS AR oL 8 BRI Fogsts. They
may,tihgarticular, be used in the fields of veterinary medicine, livestock husbandry
and the maintenance of public health: against arthropods which are parasitic
internally or externally upon vertebrates, particularly warm-blooded vertebrates,
including man and domestic animals such as dogs, cats, cattle, sheep, goats,
equines, swine, poultry and fish. Also, in the field of control of plant pests, soil
inhabiting pests and other environmental pests.
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control of ticks, mtes, lice, fleas, mdges and

biti ng, nuisance and nyiasis flies. They are
w@aoosiosarhar | y useful in controlling arthropodsP@hig2004/004193

are present inside donmesticggost aninmals or which feed

in or on the skin or suck the bl ood of the animal, for

whi ch purpose they may be adm ni stered orally,

The RS ORdisons 5 ik RIBBIEE i, i} ARpRADAS R aBffutural use
applléaﬂldmﬂlbeqm&fdreéb(arﬁpléfmdtr@ét §lt|tbstﬁ§t§9§ fdr)sﬁésom@dté@fdf liable to
wflies or beetles or termtes.

mfest@aﬁ@n. Ryaaftarepods (Ohetharsests P@;'H"Qﬂ“ec’s'?b p@mq@mda @f dhig u&vfentlon)
ncdgPlRiSes. ooy of h3sorBErER, ST AHEBAING Al ifaners or

equigment er staddimgter rahbimglwatélr.so pr ot ect ed are stored

ani mal products such as skins, hair, wool and feathers
in natural or converted form (e.g. as carpets or

All thb@étddu%%hsfd‘ ﬁf@r%ﬁ? o"f"é%tnﬁgﬁ!s ®r @g?%ﬁrfq rrﬁJ(tEPesSté’ﬁ gglalpglied, for

frombeetle, mte attac
examplel thorQI)Sbenmm suitaire hmarnspwlaﬂyt bpnsptammg;aaﬂ saté® which are

genclalfe 8 ind oelieabaBou’ 0Bpdbsatabanl 1888, Srspeing mixture per
hectaﬂér bU@ H{af?f b¥ Higiap &ﬂ@%r@e@Q%f’/M Gltl%bl%w vélg%le)%pendlng upon

one or nore corrpoun s of formula (
the nségtqr@nwacat}oratﬁ;@ptm d h@auompqumlsmcom@owmmcordmg to the

et RHER AR 488 3 LR dln PR G BB Peaves

havirgnpests tof bes efifpinstdd oAnbthenwhethod Jof Gipplicatdre bf By Ebmpounds or
acceptabl e salt. The purpagse of such cl eani ngqls to

compasiigns gecarding fat ther Rwenker sis abY dihesnigatiomninali ishto say, the
additRe BF'd t?o?rﬁfﬁév\ﬁ]drfa% ﬁ@én{l ﬁé"é%k/?aiﬂghéo‘?eﬁm W@aﬁ%}f water. This

envir onime unan I'nh e conpounds
irrigation enay be slpamklemnnrllgatlgn for folar msticrdﬂs ofit eah eagrodnd irrigation
ests. i cul ar in the fields

r us
or urRrgroiipR Tiigago Br%‘?'ﬁ‘%rftOTPWEFB‘EQeﬂ%‘E%dry and t he

mai nt enance of public health: against arthropods which
are parasitic internally or externally upon
The mc%ﬁ%@suswsnowlvﬂnibb caarbe appkeréby\s@ra)éng aaresprepared so

ncl,udi n tlc a imal s, such as da
as tocpc{pgpcé‘e agq{gag fﬁacg oe§mph§etﬁﬁéﬁp? ,gy|ﬁ§m$ ana usually
contdih $fdom fa@bu?*@'ﬂ@b@o%%flﬁf wé@ﬁi bﬂhé‘tﬁlé lh?l@jléﬁt ﬂrom about 0.5to0
| xodes spp., Boophilus spp % us m crop
abouh @8l % cfnsuréage-activea poemts, §rp|m about 01 to about 1 O% of thlxotroplc
agents, from about 0 to about 30% of suitable additives, such as anti-foaming
agents, corrosion inhibitors, stabilizers, penetrating agents, adhesives and, as the
carrier, water or an organic liquid in which the active ingredient is poorly soluble or
insoluble Some organic solids or inorganic salts may be dissolved in the carrier to

help prevent settling or as antifreezes for water.

The wettable powers (or powder for spraying) are usually prepared so that they
contain from about 10 to about 80% by weight of active ingredient, from about 20 to
about 90% of a solid carrier, from about 0 to about 5% of a wetting agent, from
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Rhi pi cephal us spp. e.g. Rhipicephal us appendi cul at us,
Haemaphysal is spp., Dermacentor spp., O nithodorus

W@ pps/06@4y. Om t hodorus noubata), mtes (e.g. BPemvEB2004/@4193
spp., Dernmanyssus gallinae, 3parcoptes spp. e.g.
Sar coptes scabiei, Psoroptes spp., Chorioptes spp.,
Denodex spp., Eutronbicula spp.); Diptera (e.g. Aedes

aboE¥ 10 PBRRETEHES A hresb A AT BB fom about 0

abo@asm%O@moheISJrS’ﬂbre sﬁbﬂ]ﬂelrslﬁhanﬂ dtheHedtrives 2sliéh @s penetrating
Triatoma, spp.); Phthlraptera e.g. Darmllnlas

agenten GGREEIES, FY-0aKing dspt Eplaranitsg Of thendbepied jabtgin these
wettﬁﬂlg %ow@%&wﬁga%cgﬁgsgg?edlgﬁ?%fsg&% Qhé )ﬁb‘?&% |r‘?‘|@oPU|’table
blendbev\athoadmm:naldubsmmbs witite mayg e |hq:rregnated on the porous filler

tnment” include refer ncesto curativ pal liative
and Ji{ate) SOMIaLENG & ralliarepter FuteplerGuar, Thi rodioes wettable

r
powﬁigfse@ﬁ’é %tfa%ﬂlt?%g/ptgg ttﬁéep%tnﬂat R SH@’r bf Wihid W%get Eé’\é\}antageous. They
mayabe e%mr@lednmrwari%éo gwaadnxc aieelrédhe:oﬁbetatrmlimbaadéhrbm&pensuon
cre i s,used to nmeasur ical .activ
can BReRalEH S advantRdrolanedtto ot B apeuSaten o pight Bliage.
testing agai nst ¢ enocephal i des felis conducted
according to the follown eneral procedure. Fleas
The awaterudispeesiblengrantles Oléy’ﬁg" %gr@gutﬂSowmcmaresmea@im dispersible in

o) BB 4880% S sl Bl LS SHRE et

powﬁéﬂ%e Mmam pﬁ?érbﬁgo bﬁarﬂﬂtﬂ)on bf foraigatislng dbkesskd for the
din

r epar ed aqueous sodiumcitrate sol ution

Wett%lile F?ﬁWd%o/@W%r bt@g\y@brqme deentating finglydividedeadive ingredient
with gﬁ@ P%r‘? ﬁ%ll( %ﬁg dMittle \n-l;gt%'f QQ”HOH;EE(?%V‘B){ éjbﬁls%lr\ﬁpn LA [aqueous

oxide to sol ut’1 on

soluﬂomgf mdlsﬁ'érelngt algzémtsml huhdem fcillbﬂvéij by)dryvag a:‘rdbl@cfeémng) or by a
gbfl? Q}gg{;ﬁ%‘ ive an jnitial test

dry Byl g felfo AFinding nd SYEEAWIAt 30ng/ m ,

vvorkl ng st ock solutions of 12ng/mM were prepared.
Citrated dog bl ood containing the test conpound (5 m,
The Iatemyndl c)onmtrptianse of thet formulsited composttionsdnap va'r)daccordmg to
t .at 37C,on a, heat filmwa

the §E04 hER abpBrfin. ot riiteo of b, SOTPRTCRENDE A thereof.
Genbll t%éleﬁ{?lStHeO cBﬁ%sIti&thUﬂP C!o'BTi@aﬁ&‘&ttoCB@ﬂ’Pcﬂrarthropod plant

cont ai ni n | eas was placed carefully onto
nemptadgs |he|lmmth or protozoan pests usually contain from about 0.00001 % to
about 95%, more particularly from about 0.0005% to about 50% by weight of one or
more compounds of formula (1), or pesticidally acceptable salts thereof, or of total
active ingredients (that is to say the compound of formula (l), or a pesticidally
acceptable salt thereof, together with: other substances toxic to arthropods or plant
nematodes, anthelmintics, anticoccidials, synergists, trace elements or stabilizers).
The actual compositions employed and their rate of application will be selected to
achieve the desired effect(s) by the farmer, livestock producer, medical or veterinary

practitioner, pest control operator or other person skilled in the art.
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menbrane and the fleas commenced feeding. The fleas

were allowed to feed for 2 hours and the test chanbers
wWowr00s/0641eén renoved and stored overni ght at rooPCT/IB2004/004193

tenperature. The fleas werespbserved and the

percentage of fleas killed recorded. Conmpounds active

at 10ng/mM were tested at | ower doses. For active

The %ﬁg%ﬁ om\reg ﬂ&%@téﬁfggon@/@(’@?fm( e ccﬁvtrtot]r of Q{tﬁropod pests of
plantgefibe attve-bBMpvahd ésgererally hpphe@trpthef Ibeds abwpininitie arthropod
infeslzloptls Pa cominast Sbau e o5 BBorh OAbln Kade Ahout ZBekaal active
comURAGEH REctaR Y B fod R dkiel! piRerdbly 0.09"to XRAMLC Under ideal

3-cyano- 5- am ryl pyrazol e conmpoun in whi
conditions, IEpegdingoont thee Apasycﬂoobeopghtrollaug ihes towdredatenmay offer

6/l. F
adeaBik prateaton L. 1 DUt BEYRISE HERYET - condiionsapg ofher
factoP@hW?é%JslreAfthétfthQé@f@”ﬁb%&lehpbé%&lﬁW?He@%b Mﬁlons For

in the | ea screen descri bed above at
foliartapplicationma e ok P& techkathadsanbediseducl ear magneti c

resonance spectral data were obtained using Varian

I nova 300, Varian Inova 400, Varian Mercury 400,

Prefevablyathelocty i the plat susfadecor tfe SSI0MdLndBhalpkintAdlbe treated.
250MHz or Varian T60 Mz spectrorreters t he observed

chem cal shifts being consistent with the proposed

e e B T S
which @6® jnjariows tdeor gpted&;mkantchséﬁtﬁ%@%ﬂcbmmn bfdinland domestic
._spectroneter. .The cal cul afed and obs i ons quot.e
aniply dPr EYBUTIRE 40 HELS EORIS0S  MRGHOTRY.| i AOTRSSPoqRbCn the
contrGP%'F%ncRé Ihhitesr fiee, ”ﬁé‘§§ lln'ld%s aﬁ@rlﬁ{ﬂ’é ORhigRRYe aRACMHyiasis flies.
tenperature nmeans
Theys agari pevtiqulady a;aafuzlhlno roontrotblegt afthmqnodshwhmiwaye ] présgnt inside

2-difl -1- . . .
domStts hoSlon s Wieh JEPep - o0 156 SR . Sud s o of the
animhe fér E\Nﬁlghuzﬁu%bég fRegPahay i 88 dnfiRisi@redo. olranymtaa}enterauy,

i n met hanol m ) was added p-tol uenesul phoni'c acid
percytangogsly or pieatlyl ) and the reaction mixture was heated

at

They are also valuable in the protection of timber (standing, felled, converted,
stored or structural) from attack by sawflies or beetles or termites. They have
applications in the protectign of stored products such as grains, fruits, nuts, spices
and tobacco, whether whole, milled or compounded into products, from moth, beetle
and mite attack. Also protected are stored animal products such as skins, hair, wool
and feathers in natural or converted form (e.g. as carpets or textiles) from moth and
beetle attack; also stored meat and fish from beetle, mite and fly attack. Solid or
liguid compositions for application topically to timber, stored products or household
goods usually contain from about 0.00005% to about 90%, more particularly from
about 0.001 % to about 10%, by weight of one or more compounds of formula (1) or
pesticidally acceptable salts thereof.
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reflux overnight. The reaction m xture was poured into
saturated sodi um hydrogen carbonate solution (50 nl)
wan@sbe4y esul ting m xture was extracted w th epchys2004/004193

acetate (2 x 20 m). The cogbined extracts were dried
(MgSC*) and concentrated in vacuo. The crude product

was di ssolved in acetonitrile (1.5 m) and water (0.9

m) and the solution was purified by automated
preparative liquid chromatography (G lson system 150

The presentinventidneaisseorRted-1\NA rhdfhod) ofcdledimy atfinads fh good health
water @ acetonitrile gradient [45:55 to 5:95]

compiipipg Hhe apelicatinn iodhe andhnal ebenpedndied fesada (b roataewtermanly

scoepbSECH 918 EuTRECH bl bagF PRI (GRbr Minat

infesGititiAc OF AihddsS withHp Iaﬁaﬁ%@i_beartﬂddl\bﬁthmm)(al I_:ls’t’hdl"to-improve the
53 (1 3.83 - 3.99 (2 7.87 -
enVIr?ngyr{t%lﬁéggm@symt e 1 was dissolved in

et hanol / hexane (2:3) and the enantioners were
separated by autonated preparative |iquid
The chmpmundg rodi fhihey nﬁ@nlhsmha&yesltmty inthe corfolraharfbropod pests. They

h l./ h . 95
may, {8 Rattiéian i uind b er 0k i gttt Mhedicing, Ressfsl husbanary
and Qﬁ@bm%ﬁﬁeﬁ@ﬁcé?‘lﬂcﬁl%lf@'iﬁﬁltﬁo aga gﬁttmhr%géaﬁ' RARN ‘éré | Yarasitic

enri ched products Exanple la an
internally  owsextes)aily Mipors z@r@brmsj—wrﬁmﬂarﬂusvamﬂblw@@dr gertebrates,

nciugfyd el biie S0, TR rufes (delss oety.coatiel shisee. goats.

equitiésTesvlifie/ PoUitty. asddish] foredtaenpler Atarink) QpelbymgPticks] Ixod
d BH—# Igza 0, Cl4H6Cl 2FF§10N48 jr H requ?@gs{ %% xodes

spp. I—BQQPh'iL@ SRBE. §y5@@ﬁh'|%ml§‘<f02blsrnﬁmbjymm%|$@m Idxalomma spp.,

Rh|pﬂf%§§§ﬁ@' enditi OI’TEHY)I ¢ p%plgt %ﬁg%ﬁ%}}bg{(a%semH%}néb Wsalis spp.,

Dernﬁawntm?rsbp[ ,2 O6nithodores cepp. ((ergf IOmrthxmerhS' oeatd)] Mitds (e.g.
uo

Dame "ﬂ'?f P8 olﬁ%'ffﬂWS@ya %P%@u ]Samqs9$ SRR- €9 BRN68RIes, scabiei,
Psorbﬁte-gos;ﬁ);@h‘é?bgfé%o%p ﬂ\;\’};s a ed -‘t?'b%ﬁ)es u? p%osﬁ)l?)é ,actﬁdera (eg.

Aede(ﬁafpmg Aogigelesrospp.anldustidaeesppi oe.gm Stamexysascalcitrans  and

Haem@a gegdirhtaé}%yw O\égg[%g?stﬂyom th&ﬂ hlﬁJS spp,m §|mullum spp.);

Hemiptera (e.g. Triatoma spp.); Phthiraptera (e.g. Damalinia spp., Linognathus
spp.); Siphonaptera (e.g. Ctenocephalides spp.); Dictyoptera (e.g. Periplaneta spp.,
Blatella spp.) and Hymenoptera (e.g. Monomorium pharaonis);

For the avoidance of doubt, references herein to “treatment” include references to
curative, palliative and prophylactic treatment, references to “control” (of parasites
and / or pests etc.) include kill, repel, expel, incapacitate, deter, eliminate, alleviate,
minimise, eradicate.
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the organi c phase was separated, washed w th saturated

aqueous sodi um hydrogen carbonate solution (2 x 100
waorkgos/o6i7ved (MgSO4) and concentrated in vacuo. PaheEB2004/004193

resi due was purified by colgym chromatography (silica,

20 g), eluting with dichloronethane/ pentane [2:1]. The

appropriate fractions were conbined and concentrat ed

The 8 SRR LS SOBOEEAS e Gt e of e
com;bmmc(s‘lSIHﬁﬁ‘bdF%lé assﬂai i mvdlﬁés Qn thtrd%ll_‘tﬁést( g gbﬁ)st Z?;@éacephalldes

. 2.2 2.42 -
felis ?9"7‘81‘{‘%("@@@@ to '@?afﬁﬁq?\@mg Qﬁé@f%h RI9EPYEE- i n
et hanol / hexane (1:1) and the enantioners were
separated by automated preparative liquid
Fleas lare mattm@datinhwitrocasimaga dog)oedn 23530 adal Gmnb&bphalldes felis (cat

flea) JUErpsTRGIRT Anch RS il s ETh Sl GO A sengdHbs with fine
nylorcma@h%nﬂg%é%@?ntmta?é& H8g Bl Wée @ﬁé}‘e'dqgéd&ﬁg'aﬁueous

enri ched products’ Exanpl e 2a and Exanpl e 2b
sodiym citrafg gahgjon (19+m4,620% , w/Z1 36 SodiEameitratel im é@Olmbwater) to dog

blood 250 g 3G rbalHdh ovpro AmseeR. & urpalbylsiTafide: eoive a

work% @fbcﬁ‘ Qoluﬁﬁﬁ”éf' @"ﬁﬂ{;hﬁl quHet %to%ﬂo/%olﬁtlén'(qg'? ) was added to
M5 (ES): . 8, Cl5H6CI 2F8N4

cutrahedcplﬂg imlsonS i) k°give a(rGriltfab mest}csﬁneantrﬁ&m of 20 wg;#ml CFor testing
Chiral ce], OD1 10nm col urm} hanol / hexane [1:9],
at 305g{rBhWaskingi Siack olsons Al 12ma | Wt PrepaiRd. t y 100%

(+) isoner. Simlarly prepared were: Exanple 3
5-am no-1

CitratdRd6g dladtl edritathitg the !elsob@mpbhubl X5 hﬁlny blugtmi)lwas placed into a
2, 2- trlfluorocyclopropyl% yrazol e-

plastg: patrbeish fid| ayhieh ovas ikep @a&ﬁi{}ﬁ:d obf aFheaied apadn Barafiim was

stret%ct g‘é‘?r t?\fgﬂ %?m togi!i)ér%lat Pg@&@gmﬁ%ﬁ%ﬁ@ﬁpﬁ%ﬁeas ton%)ed through.

The G84tHeRdmbeNcontainirg 4H& - ﬂéa%HVMMRp(a@@@' 8&ref12|ly1@nto 3h87paraf|lm
% H, 4.02 - 4.12 (2H), 7.76 - 7.80 (2H)
membrane and the fleas commenced feeding.

The fleas were allowed to feed for 2 hours and the test chambers were then

removed and stored overnight at room temperature.

The fleas were observed and the percentage of fleas killed recorded. Compounds
active at 10pg/ml were tested at lower doses. For active molecules, 4 point dose
responses (10, 3, 1, 0.3, 0.1ug/ml) were repeated n=5. Data was plotted to
generate ED8O values.

All the exemplified compounds of the present invention which were tested have flea
EDB80 values less than or equal to 3 in contrast to relevant comparator compounds
in the prior art, for example, 3-cyano-5-amino arylpyrazole compounds in which
there is a halogen on the 4-cyclopropyl ring described in WO98/24767. For
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-am no-i-".e-dichloro®trifluoronethyCphenyl | *pentaflu
orocycl opropyO | Hpyrazol e- 3-carbonitrile; fromthe

wa@ eowoenTad of Preparation 4 (32 ng, 0.063 Mol ) PCDIRPOW004193
the title conmpound (10 np). 3§65 (ES): MZ [ MH] 451 .1,
expected mass for Cl4HACI 2F8N4 + His 451.0 1H NWR
(CDCI3): 4.16 - 4.24 (2H), 7.77 - 7.81 (2H) Exanple 5

exarﬁg%m no- § anfing- BN LY Lh &Hb%é?&%%&%%%' 22 8- o{c%ilorophenyl-4-

trlflubt‘dmétlhyb)rpylmdle Waghigagtive M“th@yEBZooﬂe% Screah ctibed %bove at 30
fromthe conpound of Preparation 5 (29 ng, 0.06 mol)

Hg/mle give the title conmpound (5 ng) as a white solid. M
(ES): MZ [MH] 446.8; expected mass for Cl4H6CI 4FANA
+ His 447.0 1H-NMR (CDCI3): 2.25 - 2.34 (1H), 2.41 -

In tis 46||th@ e%beﬁ?ﬁ?nentél H8tdikHnhuclear Smagriefd ré@cb‘ﬁmbéctﬁal data

5- am no- 6- di chl or o- 4- pent af | uor ot hi ophenyl ] - 4-

were, obtqined d@m ofATiRY InoveHgPPaMarian Mavar A0 Meiriab; Mremrw 400,

var O FORRRLATH S FELRE: Sheg O 8 S5 HHEIR Vel oo i

spec(tE)%)eteM AheMbgers8. chensicpleshiftd heing (fdJTS|stent W|th the proposed
H 509. 0
stru&ur?g ﬁgé%gqgl deﬁ S\ge@psptaé)@d.\,lﬁp@ inn lga)n Masslab Navigator, a

Flsoﬁ%qﬁhmnén{ Zrfer %66' Bf%ﬂe"?ﬂg %Pt@ Ca%ﬁﬁ%qﬁlﬂ%el 5971

2-trifluorocyclopropyl yrazol e-
spedtrasnetehe ¢bepcaladlated I%melpabaenved rbn$9auatgd Gefer tonthe) isotopic

t.h M5 (.E
comhgﬂ%r\\/eegjp:lgwg% ﬁﬁﬁg ‘or %ié@d%ﬂﬁs 'Slgﬁ) i @equ@L@ce liquid
chro%g@@pﬁ?gzﬁ%n té’m&éra‘tur% r%@aﬁ@b%to@SGé - 414 (29,

5-am no-1-[ 2, 6-di chI oro 4 (trifluoronethyl)phenyl]-4-]
1- (di fl uoromet hyl )-2, 2- Examgde dcycl opropyl -1

5-amih 8- B8 fnTorH-B8RlaubtRhiophenyl]-4-[2, 2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile

To a solution of Preparation 1 (62 mg, 0.12 mmol) in methanol (10 ml) was added
p-toluenesulphonic acid (0.5 g, 2.63 mmol) and the reaction mixture was heated at
reflux overnight. The reaction mixture was poured into saturated sodium hydrogen
carbonate solution (50 ml) and the resulting mixture was extracted with ethyl
acetate (2 x 20 ml). The combined extracts were dried (MgSO,4) and concentrated
in vacuo. The crude product was dissolved in acetonitrile (1.5 ml) and water (0.9
ml) and the solution was purified by automated preparative liquid chromatography
(Gilson system, 150 mm x 30 mm Phenomenex LUNA C18(2) column) using a
water : acetonitrile gradient [45:55 to 5:95] . The appropriate fractions were
combined and concentrated in vacuo to give racemic title compound (22 mg).

MS (ES): M/Z [MH+] 523.2; expected mass for C14HB6CI2F10N4S + H is 523.0
"H-NMR (CDCI3): 2.05 - 2.20 (1H), 2.42 - 2.53 (1H), 3.83 - 3.99 (2H), 7.87 - 7.93
(2H)
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To a solution of Preparation 23 (4.0 g, 8.0 mmol) in

1, 4-di oxane (50 m ) was added nethanol (5 m) and
whyasoeithoric acid (10%in water, 5 m). The rPeTIB2004/004193

m xture was then heated at ggflux for 4 h. To the

reacti on m xture was added saturated aqueous sodi um

hydr ogen carbonate solution and the aqueous phase was

Racﬁﬁﬁ&aﬁ%ﬁgleaqdw%gdigs%g ‘iﬁt%lﬁri@»{%?ﬁgt t% érﬁg thé enantiomers

were( Wwdymommcatméparatw@qmnd Ehmm@t@gﬁbmyv\@@llson system,
purified by colum_chromatograp (silica,

250 ¥rédyirant 12 Ghifadse! Gat ﬂeueuml@mfarusmgjie&taml/h@x%@@ [$: 95bas the

ookl TTRARRHAE ASEHTRIRAURI SPEES M o ove

two é@‘)ﬂomdﬁ?ﬂwmhcmétﬁpﬁndm&é@@lm%mHCExafﬁi@lbWB 2F7N4
Exarpplecl 4 2145, (ERIEHIH G246, CHAHBCRIONAS 8 recges 5239 -

LG, S0 SRR, 28 TA8, D e, 58k colurn),

ethaﬁ@lﬂﬁ@he%i% adtentivhein® e aiin, \ehanti@ithietic purity 100%

h Gl t
Exareplec 8 B W A2 B A NS A Fotiase§25 8

LS, [ORAPHBRATER T3P PP 1957 ISE8) courn

ethanoithexsngTlb ©58 reteffliontime ER2I®N, EhantibiretiEPuritMi00%
446. 8, C15H7CI 2F7TN4 + H requires 447.0 HPL (G lson

system 250 x 20 nm ID Chiral cel OD, 10mm coI um),
ethanol/hexane [2:8], r EEXAmMPIg2ti e 7.3 min,

:3[2%1?@'3&5? gltli\ﬂudlrgﬁa re‘é’;ﬁjjlf?‘{g(gé(ﬁ @%dﬁgt"éﬁ%e IN?(;n

(trlflus)ysmethyI)Eﬁﬂo;&rozﬂl]fﬁﬂ-p@rmle-mmbomile 10mm col um),
noI / xane

To a eE”lEﬂIh”t@ 2:@{)8%9? n methanop (10 ml) was added
o e P ) oA
at reﬂus @Natm@ht ofo #he peaettqmmlmre( vas ac@iedleml amtla}e éﬁm ml) and
the ?}?gjj 'nl’l'g'Tt Eﬁ%%bﬁgﬁége%rg&p washngolm}lth' sa ura & acSueous sodium
hydrédgerneiaftydridte Yéoldiich dRf k URI® D, dried (MgSO4) and concentrated in
vacuo. The residue was purified by column chromatography (silica, 20 g), eluting
with dichloromethane/pentane [2:1]. The appropriate fractions were combined and
concentrated to give racemic title compound (160 mg) as a pale yellow solid.
MS (ES): M/Z [MH+] 465.1; expected mass for C15H6CI2F8N4 + H is 465.0
'H-NMR (CDCI3): 2.05 - 2.20 (1H), 2.42 - 2.53 (1H), 3.86 - 3.95 (2H), 7.74 - 7.79
(2H)
Racemic Example 2 was dissolved in ethanol/hexane (1:1) and the enantiomers
were separated by automated preparative liquid chromatography (Gilson system,
250 x 20 mm ID Chiralcel OD, 10um column) using ethanol/hexane [1:9] as the
mobile phase. The appropriate fractions were combined and concentrated to give
two enantiomerically enriched products Example 2a and Example 2b.

Example 2a : MS (ES): MH"™ 464.8, C15H6CI2F8N4 + H requires 465.0
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(fluorosul phonyl )acetate (700 ng, 2.8 mmol) over a
period of 1 h, using a syringe. The reaction m xture
woaesobiem heated at reflux for 1 h. To the coob@diB2004/004193
reaction m xture was added sylica and the sol ution was
concentrated in vacuo. The product/silica mx was
partially purified by colum chronmat ography, eluting

HPLES oL el ot kP ondnibiiE” klfet 2Bq fum cotumn)
ethalBmme QECHFQ,%e&@gclo?mgﬂlnégiﬁﬁﬁﬁ,dé@hr%ﬂ@rid&m boand:) isomer.

ydrochl ori ¢’ acid (2N, and the reaction m X
Example 2HeaM&d(ES): Mi1 464 .80C 16 HECI2IFBN4 edd requires 46%0e was

HPLEST S0 S, hrx a2l wlter TE0Chrdiee by nadum cotumn),
ethaleaw%rgéﬁ)n\ée{ﬁgﬁefaémﬁcﬁﬂ tRel 1&630mn$ﬁahﬁd@éggfﬂ>&%¥ 100%, (+)

] and ctoncentrated in vacuo. e residue wa

Isomgarified by col um chromat ography wi th gradi ent
elution, diethyl ether : hexane [1:2 to 1:1]. The
appropriate fractions were conbi ned and concentrated

Simibﬂ¥$r¥§a@§an®4e¢ 9 (96 ng) as a white solid. M5 (ES):

MZ [MH] 397.1 ; expected mass for Cl4H7Cl 2F5N4 + H
is 397.0 1H-NWR (CDCI 3):_1.74 - 1.83 (1H), 1.95 - 2.05
(1H), 2.44 - 2.56 (1H), Example3 g4 (2H), 7.76 - 7.81

5-an{iRg Mt o lofo P B SEmieh AE AE () 22 LBy ok opy-11+
pyranbld{(i—banduooﬂrileé] frlom the C?Tpi):ind of Prelparagion 3 t§22 _rrsg,_ (l).047 mmol)
(trifluoronet enyl] - razol e-3-carbonitrile;
to g"?‘?&}ﬁ {'tﬁ%c%ﬂﬁBm%ﬁgfmé’)r epar altoiyon 10 (250 ngy, 0.51
| ' > AL [ Z
MS @@2@5%@5’? et RAIRERE I G i adRRAN HiD 80 1

"H-N QIID2L® : 22702H), 4.029 4.222HR. 7296 - 7BHEH)1LH) ,
4.63 - 4.76 (1H), 7.30 - 7.37 (2H) Simlarly prepared

to Exanple 8 were: Exa 11
5- ami no- 1- [ 2, 6-di chl or gﬂiﬁ&ﬁlﬁaﬁ uor ot hi ophenyl ] - 4- [ 1-
5-arr(igh-f1-208-6 @IdWM)-(tﬂﬁll?oroﬁHe‘thylmmwlm@féma‘ﬂdorégyclcf)propyl)-1 H-
0

-/ -pyrazol e-3-carbonitrile; fromthe conpoun
pyramlg%gﬁbpaﬁnle; from the compound of Preparation 4 (32 mg, 0.063 mmol)
to give the title compound (10 mg).

MS (ES): M/Z [MH+] 451.1; expected mass for C14H4CI2F8N4 + H is 451.0

"H-NMR (CDCI3): 4.16 - 4.24 (2H), 7.77 - 7.81 (2H)

Example 5§
5-amino-4-(2,2-dichloro-1-fluorocyclopropyl)-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1H-pyrazole-3-carbonitrile; from the compound of
Preparation 5 (29 mg, 0.06 mmol) to give the title compound (5 mg) as a white
solid.

MS (ES): M/Z [MH+] 446.8; expected mass for C14H6CI4F4N4 + H is 447.0
'H-NMR (CDCI3): 2.25 - 2.34 (1H), 2.41 - 2.47 (1H), 4.09 - 4.18 (2H), 7.75 - 7.80
(2H)
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11 (655 ng, 1.17 mmol) to give the racemc title
conpound (284 ng). M5 (ES): MZ [ MH] 504.9; expected

woes/060m9 CL4H7CI 2FONAS + H is 505. 0 1H NVR ( QexI/B)2004/004193
2.00 - 2.09 (1H), 2.12 - 2.2 (1H), 3.87 - 3.96 (2H),
5.61 - 5.90 (1H), 7.88 - 7.91 (2H) Racenm c Exanple 11
was di ssol ved in ethanol/hexane (1:1) and the

enanti onmers were separ atég Eé |4\t omat ed preparative
l'iquid chromat ography ( stem 250 x 20 nm 1D
5-am@no-1 {2 Gtichdro dWpentadlLorshiopemd]- ﬁb@nﬂ@ﬂbb@b@ﬁl@pf@oy@ﬁﬁ

bil e hase The approPrl ate fractjons

pyfﬂ%@ﬂﬁ1 ﬁ%rggaﬁa leg HB’éH’@r carapoyrd § F/’Sena/oat'@lh §rﬁ4@gﬁer p@z?l :ngmol) to
Ex 11 Ex

aive ¥ S0 BORGH 40 NP Bnfd B Exl © 1L, Exampl e

MS (ES3. M/Z—IEMH+] 60012 mpemeummsgm G4 MU QIEF ONGSi + 8 is€909.0

NI TR B AT bRl i B4 il & 110+ hE

(ES): M+ 504.9, Cl4H7ClI 2F9NAS + H requires 505.0
HPLC. (G |son system 2%kamgfeym I D Chiralcel OD,
10mm col urmim et hanol / hexane retention tinme
S-aminp-4d2,@-glich atﬂ—pgrnteﬂugromnoph@nwb%% zxzrmﬂ@rqwclopropyl) -1H-

a3 B il RO LR AB) landy  EBURBOGXE, B o

give fHentittd eordpoant) 446 hig)! e; from the conpound of
Preparati on ve race

MS (E5p1 M/Z BHial ,432592@xng§ted ngq;@; C{@/Iﬁq_:l Nagep Hgls 473 0

f F 6
H-NFESECLR B { ST RTER8TIMA 28, %ﬁ% UV
3.95 (2H), 6.02 - 6.16 (1H), 7.73 - 7.80 (2H) Racenic
Exanpl e 12 was di ssol ve@xamplen@nol / hexane (1:1) and

5o 43P PBIGTP CHPBIRAR oMy UBioreyettu 2 250
dlfludfogyﬁblaﬂ?ﬁoﬁﬁ]ﬁh#-b *eﬁz@le 813ardshithne col urm) usi ng

hanol / héxane as the nobil e phase. The
To a@phrt@pmfal?r@paratm .06, 8.@ onhiatkeio ‘aﬁdﬂumm ml)e/das added

metrhBgPL ok R SAMGTSRE G50 {1663 VERGE 5 Thp B58BA Fricure
was BEnHhEA8f Nfeffuxior aqili res 463.0

To the reaction mixture was added saturated aqueous sodium hydrogen carbonate
solution and the aqueous phase was separated and extracted with ethyl acetate (3
x 20 ml). The combined organic phases were then dried (MgSQO,) and concentrated
in vacuo. The residue was purified by column chromatography (silica, 70 g) with
gradient elution, petroleum ether : diethyl ether [1:0 to 0:1]. The appropriate
fractions were combined and concentrated to give racemic Example 8 (3.2 g).

MS (ES): M/Z [MH+] 448.9; expected mass for C15H7CI2F7N4 + H is 447.0
'H-NMR (CDCI3): 2.04 - 2.11 (1H), 2.13 - 2.20 (1H), 3.82 - 3.90 (2H), 5.63 - 5.89
(1H), 7.73 - 7.79 (2H)

Racemic Example 8 (88 mg) was dissolved in ethanol/hexane (1:1) and the
enantiomers were separated by automated preparative liquid chromatography

(Gilson system, 250 x 20 mm ID Chiralcel OD, 10um column) using ethanol/hexane
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HPLC. (G |son system 250 x 20 nm ID Chiral cel OD,
10mm col umm), et hanol /hexane [2:8], retention tine

wQ 20F/0807"9 enantiomeric purity 99% Exanpl e 12bPCT/NR004/004193
(ES): M+ 462.9, C15H7CI 3F6RY + H requires 463.0 HPLC:
(G lson system 250 x 20 mm I D Chiralcel OD, 10mm
columm), ethanol/hexane [2:8], retention tine 21.44

(2.8 o, (8 WHobECbhiad ., e, JomaRT ashiios  wemyrqmaingd and
concentraitdd Mioﬁﬁxlam;ﬂle%aéﬁ,rﬁg) and Example 8b (40 m%)f e

tetrafl uorocycl opr opg -1 ‘_&yrazol e- 3-car boni
Exampign$ad M Wi 4#6.8; £J8HGIHn' N4 + i geqniren446.0mol )

HPLES Roior, sty 288" RoR0C, Shi Bk RAalR) Qo) S0t dotumn),
ethahbl/éaneqR@]3leteticitimed. 9 ih 2hantlonWSric pority4 00BED |

7.76 - 7.79 (2 I 14
ExamplaBin oV (BB MG 8o CABLTGIZF UM S TRguTemehg ] - 4-

HPLE; 2 (G1sbst ShsRmooe 80 ox: 88,1 M IR+ Gisriels @y b SRkeY golumn),

ethafol/li¢xamet [RB] CrNBtiBIttine 74 Rah 2énamtiohferc/puiity 10094,
mol ) to give the title conmpound (4 ng). M5 (ES): MZ

[ MH#] 500.9; expected mass for C15H4CI 2F10N4 + His
501. 0 Exanpl e 15

1-[ 2, 6-di chl oro-4-(triflggémﬁégyl)phenyl]%-[z, 2-di fl

uor o- 1-

S-anfino41-[2.&-dimmbaroyd-f tciflud mpnethyl) ghesw (e {2 difiiorory dibpropyh 21 H-
ol eés'%-c rbon'l?tri | eTo a solution of Exanple 2 (500 ng,
PYrazolgg3-GARONIIS t ri et hyl orthoformate (13.4 m) was

To 2245l660rt BN PRINraties MY@60GAGCT 48 A%hel EngvssHiGRSHuorita®4.0 mg,
hen |)efnlux or g .

reacti on m xXture was eated at
0.12Themobaiot fotrene (Q.8rmal)wat 100TC,ewas adeitdi minvethyisilglr]2 diftuoro-2-

i _di ssol ved_in t d _ _
(uorsfintufiapatet (30 Bio. %8’ Bmid) veion Porioghal 1 bsksing 3 avringe.
The %%&%'mgﬁgg%ﬁ%}@n %d WeserRGGEF1 $odi um bor ohydri de

reaction m xture was then
To the coeled reactiar mixing arast addedosiican agtitthe Bolution wasconoentrated

in v S Ffe $RER e e e T bR 8 Ry A Ebréimatoaraphy.
elutitg withL Qigthy!- ethefrheeaie Ted]048RRKE ptBaasScomaRitY fid@tions were
(MySM) and concentrated in vacuo. The residue was

congguratece dnbyacuo. To the residue was added methanol (5 ml) and
hydrochloric acid (2N, 5 ml) and the reaction mixture was heated at reflux for 6 h.
The reaction mixture was concentrated in vacuo and the residue partitioned
between diethyl ether and water (20 ml). The two layers were separated and the
organic layer dried (MgSQO,) and concentrated in vacuo.

The residue was purified by column chromatography with gradient elution, diethyl
ether : hexane [1:2 to 1:1]. The appropriate fractions were combined and
concentrated to give Example 9 (96 mg) as a white solid.

MS (ES): M/Z [MH+] 397.1; expected mass for C14H7CI2F5N4 + H is 397.0
'H-NMR (CDCI3): 1.74 - 1.83 (1H), 1.95 - 2.05 (1H), 2.44 - 2.56 (1H), 3.72 - 3.84

(2H), 7.76 - 7.81 (2H)
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col um chromat ography (silica), loading on in toluene

and eluting wth toluene. The appropriate fractions
wowoos/oeonbi ned and concentrated to give racen BCExERop/@®4193

15 (323 ng). M5 (ES): M Z [f4+] 478.8; expected nmass

for C16H8CI 2F8N4 + His 479.0 1H NWR (CDCl 3): 2.07 -

2.23 (1H), 2.42 - 2.58 (1H), 2.71 - 2.76 (3H), 3.51 -

o = 77 {2H) Racem c Exanple 15 was
S'm'%lﬂggﬁ@a@édi@%%ﬁ'ﬂ%?/%% ane (1:1) and the enantioners

wer e separated by automated preparative liquid
chromat ography (G | son Exatgie 1850 x 20 nm I D

5-amiio-te Biplo- brEGE o e BEYSpRIoRY b T Bo T bR ey o

_ ; e t . .
(e e AR e ch oAt ORI e ™ EbBold  of
Prepasion 1N52603ng, (e nirsol) to giveHbetilesmpoundr @dungks

. Y i l.son_syste 250 i r I
ms (B85 Mg Rns) 45 PT SReetiRt iR S ot R TONG: Ehis 3511 e
"H-N8IF6 (CDOm): mtlmgzﬂ) pzmm-vz.l@&“(@aml La¥(THNG 30 - 7.37
(ES): M 478.9, Cl6HBCI 2F8N4 + requires 479.0 HPLC
(2H) (G | son system 250 x 20 nm I D Chiralcel OD, 10nm
colum), ethanol/hexane [1:9], retention tine 11.26
mn, enantioneric purity 100% Simlarly prepared to

SimilENppeeFaréd W6 Exanipie 8phérel 6

5- amo- 1-[2,6-dichloro-4-(trifluoronethoxy)phenyl]-4-
[2,2-difluoro-1-
(trifluoromethyl)cycl opESaBRIe A4 hyrazol e-3-carbonitri

ik I N1 AL i .. A Ly s )
S R A o SO AL ST Koy,
difluqresyclopopyl]H¥H+-pyra20le93-caxiparitride] frarms thico compoHAad] GfF-BR@ration
H i 1.0 1HNVR (CDCI3):.2.05 - 2. 18 41 -
11 @555p0¢ Ly 1o S eghe rasgrmicitecomaous (B ek e ¢
MS (tEﬁ,meyE[Mﬁwem.@t 8ROEMBH MasSloh TIAHTIZROR46L: 1) isHS.0

. enantiohers were separated by autonated
H-NMReg@P&i3N .00 qd.@9 dhidhrd 8gr 2@0y(1HE BSan- 8y@& &), 2581 - 5.90

L

Racemic Example 11 was dissolved in ethanol’/hexane (1:1) and the enantiomers
were separated by automated preparative liquid chromatography (Gilson system,
250 x 20 mm ID Chiralcel OD, 10um column) using ethanol/hexane [2:8] as the
mobile phase. The appropriate fractions were combined and concentrated to give
two enantiomerically enriched products Example 11a and Example 11b.

Example 11a : MS (ES): MH* 504.9, C14H7CI2F9N4S + H requires 505.0

HPLC: (Gilson system, 250 x 20 mm I[D Chiralcel OD, 10um column),
ethanol/hexane [2:8], retention time 6.40 min, enantiomeric purity 100%

Example 11b : MS (ES): MH* 504.9, C14H7CI2F9N4S + H requires 505.0

HPLC: (Gilson system, 250 x 20 mm ID Chiralcel OD, 10um column),

ethanol/hexane [2:8], retention time 13.89 min, enantiomeric purity 100%

Example 12
5-amino-4-{1-[chloro(fluoro)methyl]-2,2-difluorocyclopropyl}-1-[2,6-dichloro-4-
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nobi | e phase. The appropriate fractions were conbi ned

and concentrated to give tw enantionerically enriched
w@r@d06i7g9 Exanpl e 16a and Exanpl e 16b. Exanpl ePdB#EB200444193

(ES): M+ 480.9, C15H6CI 2F8)NAO + H requires 481.0

HPLC. (G |son system 250 x 20 nm I D Chiral cel OD,

10mm col umm), et hanol / hexane [5:95], retention tine

oo B ARl S 38 clfpouns o
Prepalfatian 1%3(101Dmgstﬂﬁt$m}1r}1%l§ﬁo gl\@raa%rﬂl@tl%ltcbﬁitpb@hd@o mg).

um)., et hanol / hexane retention
s G ) 46815 aupeeiopmabs for St HEAGIAOBI4LY H 15 463.0
- NMR‘E(Q’ER}%& oprgt ﬂé ﬁ;f @l—@§1§t b1 AR LX) SR 16 .62 - 6.16
(1H)Iét7|8af7f 80r(2blyc| opropyl ]-1H pyrazol e- 3-carbonitril e;

Racqrglc s ?\Itqur;g dowﬁglgﬁﬁ%r %‘ }n@%gﬁgxe}(@o g,yotge[qna;;tlomers
were4§§pe9rat S‘ﬂ‘én‘ls;i‘%ég&é p{r@%ar%@%'gﬁ;ﬁd:g%cgné’to réﬁny?ﬁ%lébn system,

250 X Z}B mrr? IECCIQl%b:eIEYI@anOeum&qumn) using ethanol/hexane [2: 8] as the

- am no- - di chl o o- 4 (trifluor msthox henx ;
mobfel p%w ﬁgrprlqymatez rgctlons were combined andl’concehtrated to give

afdtié?ﬁé}fdé‘ﬂg %Pipe@réé Erd’dﬁo?é/ Eﬁééﬂpfes $%£ %Elgiwn%%eszﬁ rom

e conpoun aration
Exargplee1 ZmeMﬁa(ESDI BH'I 4629 cOAPHITRIBREND +) reduBrgs=53.0M Z

PR G SRETAE S TS Sy GBS b counm,
ethaﬁéifﬁexa?ﬁegﬁ 8], r@t&ﬁlo@?ﬁfﬁ% 70PMhin, eﬁwﬁ?ﬁ gi'éﬁc pufit§ 99% /- 40

was di’'sso
Exarepllaa‘tﬂb 1 M&x & s): MH 246219dCﬂ BE7ERFEN4 rdt sequires 463.0

HPLEET tedrs% i SRboh 2ot animoolxChEHIRR: QD e golumn).
ethamgh 4 { A ntkb?l' tﬁﬂe o4 NANRY; ﬁt@%ﬁ'ﬁ‘én{e}rﬁaﬁur 19_@‘?
nobi | e phasé. eapproprlate ractions re hed

and concentrated to give tw enantionerically enriched
products Exanpl e 18a anExamplpldd 18b. Exanple 18a : M

g2 icbhioeomsBed -l reiiapz 2.5.5-
tetraﬂ&b?@by‘tﬂbpfﬁb\yl] -1H-pyrazole-3-carbonitrile; from the compound of
Preparation 13 (48 mg, 0.09 mmol) to give the title compound (17 mg).

MS (ES): M/Z [MH+] 482.7; expected mass for C15H5CI2F9N4 + H is 483.0
"H-NMR (CDCI3): 3.84 - 3.91 (2H), 5.95 - 6.24 (1H), 7.76 - 7.79 (2H)

Example 14
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2,3,3-tetrafluoro-1-
(trifluoromethyl)cyclopropyl}-1H-pyrazole-3-carbonitrile; from the compound of
Preparation 14 (7 mg, 0.01 mmol) to give the title compound (4 mg).

MS (ES): M/Z [MH+] 500.9; expected mass for C15H4CI2F10N4 + H is 501.0

Example 156
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-5-(methylamino)-1H-pyrazole-3-carbonitrile
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et hanol / hexane [1:9], retention tine 13.35 mn,
enantioneric purity 99% Exanple 18b : M5 (ES): M+

W@ e®50607@L5H7Cl 2F7NAO + H requires 463. 0 HPLC: PCTAB2001004193
system 250 x 20 nm | D Chirglcel OD, 10mm col um),
et hanol / hexane [1:9], retention tine 31.58 mn,
enantioneric purity 100% Exanple 19

To a}ogmé:’hf orEkamBId'2 808" Rg,1.6B" b i TREAY! SARGhbie*(43.4 mi)

uor o-
was éﬂﬂe@rooﬁeéhlyélemﬂ\mb@lmyshd dcid [fghedroips). SThy hﬁ@tlbhlmi&wre was

onpound of Prepar ation 18 (100 ny,
then F?ﬁet @tdeéwéort #e h-atbayeaqt WI@'XBHWHO'QQEPW?@?C' ingacuo and

ve e M ML AT PR T htr o

the r@s@ﬁe Gri tharﬁ:l 680 mijt. 1D°C2as atldEd so&uﬂﬁbérbﬁydriae {90 mg, 2.37
5 Raceni ¢ Exanpl e 19 was di ssol ved
mmogy hzwr%@t B"’(tﬂ!rqwaén@eﬂrﬁi“@ﬁia%*t rq%rt@mn@r@ure overnight. To

the réﬁeﬁdr%?%ﬁé \ﬁa% gq%‘e%daeétfco%ﬂt %g r’)r(ll)zghéri’nmtﬁr (10 ml) and the

romat ogr aph on system

mixtuthiwad extraciBy withnethgbacetale (BSx nQ nel).hdhel ddmbuaad o[rgarﬂb phases
r act |

were et OIS B RIGERUBIET 7 GHAREd: ued KenderidBmab o drified by
colurﬁ@?hf&?ﬁwgt%%@%m&zalﬁghfﬁg]o%m%méﬁ@éﬂﬁ 8Iu3ﬂﬁ§ Wi @M. The

C15H8CI 2F6N4 + H requires
appra@tate frartions Werescombined amd @BCertratedio give (mcu'tmia:EXample 15
323 10mm col umm), et hanol /hexane [1:9], retention tine
( {‘29)99 mn, enantioneric purity 100% Exanple 19b : M

MS (E@f) M/z/gﬂHﬂ’-am :8; @&éé&ﬁbzﬁmof d‘iGH’STGIQFSNM-QPI .§J479 0

sonsstem O nmm I D Chiral cel

'H- NMCDQI&)'m?) 07 etmaadn Hhe&&ae 2.58d1H)r 8t7dnt 2ok (3% 3.51 - 3.66
(1H),2PZ§?W?(%§PM“ onmeric purity 100% Exanpl e 20

6-di chl oro-4-(trifluoronethyl)phenyl]-4-(

Racetid-Bxdrhpler 05 vae disbhied! inpsthapblheahepy @z ahe tBe@TdDﬂomers
nitrile; fromthe conpound of Preparation 19 g/
werepseparaigsl byraptgmated méeraarﬁtnée @ewﬁ’geh@m@t@gr@h (\@lson system,

20 (5 0 ek B ORI, 0 M HoRg P o

mobile pRasd-HThelagSropriate’ ﬁaétldﬂ)s waréddombthetband concentrated to give
two enantiomerically enriched products Example 15a and Example 15b.

Example 15a : MS (ES): MH* 478.9, C16H8CI2F8N4 + H requires 479.0

HPLC: (Gilson system, 250 x 20 mm ID Chiralcel OD, 10um column),
ethanol/hexane [1:9], retention time 8.67 min, enantiomeric purity 100%

Example 15b : MS (ES): MH" 478.9, C16H8CI2F8N4 + H requires 479.0

HPLC: (Gilson system, 250 x 20 mm ID Chiralcel OD, 10um column),
ethanol’hexane [1:9], retention time 11.26 min, enantiomeric purity 100%

Similarly prepared to Example 8 were:

Example 16
5-amino-1-[2,6-dichloro-4-(trifluoromethoxy)phenyl}-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile; from the compound of
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(2H), 7.72 - 7.77 (2H) Exanple 21

5-am no-1-{2,6-dichloro-4-[(trifluoronethyl)thio] pheny
wo 20080p@42- di f | uor o- 1- PCT/IB2004/004193

(trifluoromethyl)cycl opropy43] - 1H pyrazol e- 3-carboni tri

l e; fromthe conpound of Preparation 20 (1.8 g, 3.3

mol to give the title conpound (1.1 g). Ms (ES): MZ

Prepgstioh 1F [l FEReMio gl P e e SBotngle D mo)

MS (ESH)M/ZB[\3E+] 480 97 ekpébted maks for T1SGIECIRF 8N4 lHeis2181.0

- NWK@P&&V 05 172 18 (BHb 2 b3 (D3 T 1 3GE@EH), 7.57 - 7.40

(2H )(tl‘l fl uoromet hyl ) cycl opropyl ]-1
H pyrazol - 5-yl carbamate To a sol uti on of Exanple 2a
RaceioExample. P60 wastissolved/inlsthdnoléiaxaneofinvbnania tie emantiomers
ed, sodi,um

were SEPATE {3t Py A MEAC proRexs B JHic ORI aaphY PR system.
250 )T 99 RACID Chifdicd O, Y‘O;ﬁrnt&ﬂﬁnﬁﬁ 'Jsfrféjeﬂbnbgﬁgkane [5:95] as the

enper at ure over ni ght e reaction m xture was
moblteopbm r dhedappropdaieofractibnshecreesombmedasndiiconcénteated rio give

two ShePbRestsall epfielitd owdlEiitieronko i 8 SRR BEon
Exarfp 108 : MBQES HPOLaD, BHBEIIRBRAOTH GobuTaY 48500

an acetonitrile : water gradient [60:40 to 95: 5]
HPL@pp(lGjbpnatsgsfermth@wsx wWe@ e combilBedChiralcelof2nt ‘erp:md column),

cthaRgiExBa ey reisntel di BIes-it SrahtipMedciybo§% i
Exanﬁz;ﬁ@%ﬁ) ‘M (‘3&“639 _ *%d@%sﬁe@%smd% m( ﬂ)ré’s 4§1 9

4.06 (2H),
HPLG: 7((65|KSEH) ssstanh arZEyD p(em\reainmale B(Iarqic@ D, 10pm column),

etha%&@x@n?t{ﬂépf F%l@i‘ﬁly”f‘?l F@{% ?hen 1] %4( 6& io&yd' fl

, 3-oxazolidin-3-yl)-1H pyrazol e-3-carbonitrile; from
t he conpound of Exanpl eEganmpiéa7ny, 0.30 mmol) and

2- bronoet hyl chl or of ornate .33 nmmol ) to give
5-amu'rma1t[zﬁ—éicélmpduﬂﬂﬂt(mmeg)qu)phenyl]A [1-(dlfluoromethyl?-z,z,3,3-

tetrafluorocyclopropyl]-1H-pyrazole-3-carbonitrile; from  the compound  of
Preparation 16 (50 mg, 0.09 mmol) to give the title compound (10 mg).

MS (ES): M/Z [MH+] 498.9; expected mass for C15H5CI2FON40 + H is 499.0
"H-NMR (CDCI3): 3.86 - 3.91 (2H), 5.95 - 6.23 (1H), 7.38 - 7.40 (2H)

Example 18
5-amino-1-[2,6-dichloro-4-(trifluoromethoxy)phenyl]-4-[1-(difluoromethyl)-2,2-
difluorocyclopropyl}-1H-pyrazole-3-carbonitrile; from the compound of Preparation
17 (3.6 g, 7.0 mmol) to give the racemic title compound (3.0 g).

MS (ES): M/Z [MH+] 463.0; expected mass for C15H7CI2F7N40O + H is 463.0
'H-NMR (CDCI3): 2.00 - 2.08 (1H), 2.10 - 2.19 (1H), 3.82 - 4.00 (2H), 5.60 - 5.90
(1H), 7.35 - 7.40 (2H)

Racemic Example 18 was dissolved in ethanol/hexane (1:2) and the enantiomers
were separated by automated preparative liquid chromatography (Gilson system,
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M5 (ES): MZ [ MH] 534.9; expected mass for

C18H8CI 2F8N4A2 + His 535.0 1H NWR (CDCI 3): 2.31 -
wQ@288/06) , 2.54 - 2.64 (1H), 4.00 - 4. 10 (2H)pPCHIBEB04/004193

4.50 (2H), 7.75 - 7.78 (2H)4pimlarly preared to

Exanpl e 8 was: Exanple 24

5-am no-1-[ 3-chloro-5-(trifluoronethyl)pyridin-2-yl]-4

250 x4 25 Ibiteh e G, {ORSNTHB B8rE' SBaBBliaeage 11:9 as the
mobiR¥ ppasé&t e aﬁpg@ﬁétém%%t%r%w&f@bomi@dzfaga Renkbhtrfted to give

conmpound, (60 . M5 (ES): Mz {M—|+] 432. 0; expected
two epadiomariceliv ppusiehproduats Exasplen18a rnek ExeDmpIg)t8b2. 02

Exarhpg 153 (S ES: (1462 B CizrViQ S gl PSP e
HPLE&al (Gi&anﬁfdﬂm lpdamnk ngg et i ID Chiralcel OD, 10um column),

3-cyano- 1-[ 2, 6-di chl or o-4- ' _ _ _
ethapelfhexane [ b9btmiantiondime 11345 mim-anantiomesicpyrity ©9Puor om

YAk CY, Py ]+ y =D £Ar.b . T0
Exer oS RIM Ae B R G T BT 483 0
HPLenhiGilseus syt orzprethapg/ t ehivene (Ghifalcd D, WdGum  column),
added pyridine (40m, 0.50 mol) and nol ecul ar sieves
ethapalfyexamgi$:980etantion twae 34 dafeanin, enandemenie quzitys! DA%
toluene, 1.7N, 300m, 0.50 mmol), at OC and under

nitrogen, and the react|j Lixt4ar e was allowed to
stand for 1 h. 2-(di netﬁg-m%%ethanol (1 M) was
5-anfneld 2 Brdichlveode@dfiusrontstixgl)phenyhst-k2 2-afbroa-st and

overni ght before being concentrated in vacuo. The
(luopRae WICKRRPTaPUE FoRYT Bz AleaE-CRERANIS: o framg e mampoind  of

i UpRiofqi ' i 8144
Prechich R0 R0 121 S SH RSB ol imo)
MS (ED): MaafMEIe] 428)0; expactedmassion @ t5H3@2F6BN4124H is 429.0
1 i f acelic ' adi_ent 5; 0. 95: 51 .. The
H-NMJ%,({-}WZ{@} & é‘k écﬁ%gg %veij@gc'o%‘bin@gsagtﬁ?oﬁéé%ﬁ (23—;[)@&,42 - 4.82
(gH),a-n_t;}gt_o;_y@Ez}q)esi due was added hydrochloric acid to give

Exagé)l e 25 (100 ng). M5 (ES): MZ [M+#] 580.0; _
Racemiccexariplents was dissoesGhoetbaalthexarel €1:58and the enantiomers
were separated by automated preparative liquid chromatography (Gilson system,
250 x 20 mm ID Chiralcel OD, 10um column) using ethanol/hexane [1:9] as the
mobile phase. The appropriate fractions were combined and concentrated to give
two enantiomerically enriched products Example 19a and Example 19b.

Example 19a : MS (ES): MH" 429.0, C15H8CI2F6N4 + H requires 429.0

HPLC: (Gilson system, 250 x 20 mm ID Chiralcel OD, 10um column),
ethanol/hexane [1:9], retention time 14.99 min, enantiomeric purity 100%

Example 19b : MS (ES): MH" 429.0, C15H8CI2F6N4 + H requires 429.01

HPLC: (Gilson system, 250 x 20 mm ID Chiralcel OD, 10um column),

ethanol/hexane [1:9], retention time 20.89 min, enantiomeric purity 100%

Example 20
5-amino-1-{2,6-dichloro-4-(trifluoromethyl)phenyl}-4-(2,2-difluoro-1-
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IHNVR (CDCl 3): 2.21 - 2.30 (1H), 2.47 - 2.56 (2H),
2.84 - 2.88 (6H)1 3.19 - 3.24 (2H), 4.27 - 4.39 (2H),

W@ 2008/060749 74 (2H) Simlarly prepared was: ExanptBIE2804/004193
2,2,2-trifluoroethyl 45
3-cyano-1-[2, 6-dichloro-4-(trifluoronethyl)phenyl]-4-]
2,2-difluoro- 1-(trifluoronethyl)cyclopropyl]-1/

et PR PRI o Iy ABDEUR o e PRbferaion
19 (8 mgbphé mm?&t@gmqu}adltlélgfgp%)nd (8B rogh): MZ [ M;?;] 0

vis B35 FARRES 7107250 5 minealr b B i
1H-N@XI§¥H%P§4%);3I.4@'ZD1’.5§ (30),"1.86291.631H)19.639- 1. A (), Bl6D - 3.76

(2H) 52.821-no?1 (312) 6- di chl oro-4-[(trifluoronethyl)sul fonyl]p
henyl }-4-[ 2, 2-di fl uoro-1-

(trifluoromethyQcycl opr Xl J-| B.pyrazol e-S-carbonitril
e A mxture of Exanple E—%—%ﬁ% 1.2 mol ) and
-am'l?nd‘-h Loreaphivrye ﬁﬂlh@r@ﬁémy()ﬂﬁ@pﬁﬁnylﬂél[zmiﬂhordl1 -
di chl orgnmet hane (20 m) was stirred room

(trlflw&métfwd)gv@or)mpy @Mpyml&éar@crb@wtrﬂe,xtiw@ vihe vegmegund  of
Prep%z{t’bn%igﬁgﬁ,n. h%déll%'tlggtlﬂé’lch\ngmgﬁgl1' wed by

er an ani fi ed and
MS (ES)cHIiZ [MHed 406. Waapecteahﬁassewrwwﬁslzsemg £ 8)496.9

| ash chromatogra hy (silica)_w_ th gradient
"H-NME JERE 55 0. 08t et Har 4B 7. 3 52l p.86rna 7 (317,75 - 7.60
(ZH)approprl ate fractions were conbi ned and concentrated

in vacuo. The residue was di ssol ved in
acetonitrile/water (1 n1) and the sol ution was

purified by automated pExpmplei22e |i quid

i T

(trlflLﬁfr&ﬁbﬁM)cil@@p% gol Hipykdzol-BhacaBBRRREi ate fractions

wer e conbi ned concentrated to give Exanple 27

To arpgjution Qf@ammezzq (439 mg29.29 r@mpédﬁé\ﬂl\wg@thsdforma%lde (3 mi)
was gﬁgg@%ﬁz Wﬁ%&de Qd@wgf 2@&8 é‘ﬁl'g@%R fé@@% M 1 chilqj;gethyl ethyl
carb&nat® (37 mg, 0.24 mmol). The reaction mixture was then stirred at room
temperature overnight. The reaction mixture was concentrated in vacuo and the
residue was dissolved in acetonitrile (2 ml). The solution was purified by automated
preparative liquid chromatography (Gilson system, 150 mm x 30 mm LUNA |l C18
10um column) using an acetonitrile : water gradient [60:40 to 95:5] . The
appropriate fractions were combined and concentrated to give Example 22 (50 mg).
MS (ES): M/Z [MH+] 536.9; expected mass for C18H10CI2F8N402 + H is 537.0
'H-NMR (CDCI3): 1.07 - 1.14 (3H), 2.09 - 2.19 (1H), 2.48 - 2.57 (1H), 3.99 - 4.06
(2H), 6.16 - 6.24 (1H), 7.71 - 7.76 (2H)

Similarly prepared was:

Example 23
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
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(2H) Exanple 28
1-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-[2,2-clif

WO pas 06749 PCT/TB2004/004193
(trifluoromethyl)cycl opropyg] -5-[(pyridin-4-ylnmethyl)a
m no] - 1H pyrazol e- 3-carbonitrile To a sol ution of
Prepar ation 25 (200 rrg 0. 36 mmol) in anhydrous

PR Bl i RS 95t e

from rthast wmpwﬁdt@felE)@m;ﬂéeEb 8(t1 360mg t@esper airnol Awnd th'omoethyl
To the reactigon m xture wat er and t he

chlorﬂﬁowa%(%@gae,%mobéo swezthsﬁ'ﬂﬁoﬁﬂmww%ﬁ mg).
MS (@sg; ﬂ R dfg@& 8{(Qé\9ted H},%s%i‘b% RISCISFENEO2 + His 535.0

) 1 on saturate aqueous sodi um
H-Nul& @B@i&g Qd’om i208Q (tH),rab4 ed. ﬁAt(thétJhyDD -addi0ax)( .43 - 4.50

he conbi ned extracts dried (MJSQ) and
DR A AN | | |

i n vacuo. The residue was dissolved in
acetonitrile/water (3.6 m) and the solution was
purified by automated preparative liquid

Similaty prestred tapxan(pde Bswas:syst em 150 x 30 nm LUNA ||
C18 10mm col um) using an acetonitrile:water gradient
[55:45 to 95:5]. The a ril gfractlons wer e
concentrated to give MZ—(M my). Ms (ES): MZ
5- amid\ﬂ'l‘H&S—'@ﬁﬁ)rSTS m@@mﬁbmmgrfdm-zm]wp 2@ -+ H IS
H NVR ( CDCl 3 ,, 2.53 - 2.
(tnﬂupfgqjlqthyl)qxplopr@pylﬂ pyrazglelg-carbprgéllq zq;om7 the co;m@@und of
Prepélfagfbg r2e72 (2 @35%4( %Eplol 8- eq‘fvﬁte&heghtrégcéiéb%un% B0 &id)Y
MS (ES;ertZ)H\/lH[P]MﬁZ @I, ekpected Mmgss for mm’rﬁﬁlﬁabdfj)-iphleawSIZ B- [

HNGIRE (SDEIY 206 o el 801250 GG, Banoiz G, 8.10 - 8.23

H) F§ P atks 6(110 ng, 0.21 nmol) to give the title
(1 )congoundj M5 (ES): MZ [ MH] 463.0; expected

mass for C15H7CI 2F7TNMO + His 463.0 1H NWR (CDCl 3):

2.01 - 2.19 (1H), 2.38 Example2fH), 3.83 - 3.98 (2H),
Hydr@'_:riﬂgl%%(sl 7§75=\lt( 1H)of 7 Z%ZdlmeZhy?fgm %Fg%?mlﬁcfa%o—1-[2,6-dichloro-4-
(triflursthéthlyDpREnyaRAL[2fA-diflueior gpiflardméthy§oy dibpropgifetHhpitazol-5-

ylcarbamate

To a solution of Example Z2a (100 mg, 0.22 mmol) in anhydrous
dichloromethane/toluene (3:2, 2 ml) was added pyridine (40ul, 0.50 mmol) and
molecular sieves (4A). This solution was added to phosgene (20% in toluene, 1.7N,
300ul, 0.50 mmol), at 0°C and under nitrogen, and the reaction mixture was
allowed to stand for 1 h. 2-(dimethylamino)ethanol (1 ml) was added and the
reaction mixture was allowed to stand overnight before being concentrated in
vacuo. The residue was dissolved in acetonitrile (1.8 ml) and the solution was
purified by automated preparative liquid chromatography (Gilson system, 150 mm x
30 mm LUNA If C18 10um column) using an acetonitrile : 0.1% trifluoroacetic acid
gradient [35:65 to 95:5] . The appropriate fractions were combined and
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tetrafl uorocycl opropyl J-1 H pyrazol e-S-carbonitrile;
fromthe conpound of Preparation 27 (138 ng, 0.23
wor@mbpet7e gi ve the title conmpound (100 ng). NMPCEB2004/004193
MZ [ M+] 541.0; expected mags for CL4HS5CI 2F1 1NAS + H
is 541 .0 1H-NWR (DVSO): 6.51 - 6.71 (1H), 6.73 - 6.76
(2H)1 8.43 - 8.46 (2H) Simlarly prepared to Exanple

corfeRphlet aBd R rEgeuR e B, FHRRNaii agid fo aive Example 25

(106trhgY.! uor omet hyl ) cycl opr opyl ] - 1H pyr azol - 5- yI car barrat e
; fromthe conpound of Exanple 2a 1)’irﬁrg
MSA5$) 2 MsE B 1580D; gpectedemass fas Qéﬁhi EF@MS%)* H 165580 1

"R (GHCR G 240 SR SRS IR - 258401, .19 - 324

(2|—»,4JQ7(-64~B9(2H§1771277¢422}W, 2.87 - 2.99 (1H), 4.59 -
(1H), 8.28 - 8.32 (2H), 10.15 - 10.22 (1H)
Exanpl e 32 Hydrochl oride salt of pyridin-4-yl nethyl

Slni! ddAwgs.di chl or o- 4-
uoromet y'OphenyI H AM-di fluoro-i-~rifluoronmethyCe

ycI opropyl J-1 H pyrazol - Syl carbanate; fromthe conmpound
of Exanple 2a (50 ng, 0. Example)26and pyri di ne- 4-

220 ARt Bo S Brae i Petiea RS R i e sy P DR BN 2.2-cifluoro-
1- (ﬂﬁflhéro@n@&h?l)%ﬁﬁ@pgmzs raz@l—?—@lcar@an%ﬁté 1|Fifblr_n|) 2thed cnmpound of
Exgmple aH) (109, ag.- 02226811(@ @Chrﬂp?@-mﬁuemtwﬂldpu aye the fitie
3-vyl hyl 3- 1-[2, 6-dichl 4-
Corﬁ?ﬁ?% @@@?k& ) p%eg‘jlt ] y4 [2032/a3|0fl uE)r o-1- I(frl ?:r 8or om
MSeES)! Mzmm}pq@@ﬂl 9 ewpect/edwasgmr-c518m¢r2¢:ammm eHis 591 0

fromthe co

MR (DSOS BImadt EBDGED 1 BO% (¥s 4cohrpdhing (¢ 526 - 8.29

Z [I\/H+] 600. 0; expected nass for C22H1
QH}%?%E%EIS@@ (?—Ms 600.0 1H-NWVR (DVMBO): 2.63 - 2.73
(1H), 2.84 - 2.95 (1H), 5.1 1 - 5.16 (2H), 7.68 -
7.74(1H)1 7.95 - 8.01 (1 IBR7 8.26 (2H), 8.61 -

5-a%i§§-1(-{Efg-'dic%‘|gr%-ai-[(?ﬁfru%r&%g'?ﬁyl)%ﬁIfg’r?yl]'phenyl}-4-[2,2-diﬂuoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile

A mixture of Example 21 (600 mg, 1.2 mmol) and 3-chloroperoxybenzoic acid (929
mg, 5.4 mmol) in dichloromethane (20 ml) was stirred at room temperature for 48 h.
The reaction mixture was washed with aqueous sodium hydroxide solution, followed
by water and brine. The organic phase was then dried and concentrated in vacuo.
The residue was purified by flash chromatography (silica) with gradient elution,
toluene : dichloromethane [1:0 to 0:1]. The appropriate fractions were combined
and concentrated in vacuo.

The residue was dissolved in acetonitrile/water (1 ml) and the solution was purified
by automated preparative liquid chromatography (Gilson system, 150 mm x 30 mm
LUNA 1l C18 10um column) using an acetonitrile : water gradient [60:40 to 95:5].

The appropriate fractions were combined and concentrated to give Example 27 (27
mg).
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10. 68 (1H) Exanple 34 Hydrochloride salt of
pyridi n-2-yl met hyl 3-cyano-1-[2, 6-di chl oro-4-
W@ toosiobaray omet hyQpheny PCT/IB2004/004193
A-An-difluoro-i~trifluoroneigyQeycl opropyl | -1 H pyrazol
- - ylcarbamate; fromthe conpound of Exanple 2a (50
0.1 1 mmol) and pyridi nesnet hanol to give the

s S A2 IHRYEE0 e e A BASHNAERR Ot s o
HNlV[W@MSQ) 11 -2.23 (GEHD-I)Z 59.8B.70 AH)/6(68B) .78 (BH), 8.55 - 8.59
5.11 (2H), 7.1 1 - 7.16 (1H), 7.31 - 7.37 (1H), 7.77 -
(2H)7.82 (1H), 8.21 - 8.28 (2H), 8.46 - 8.51 (1H), 10.56 -
10. 70 (1H) Exanple 35 Hydrochl oride salt of
1/-/~i m dazol - 5-yl net hyEx§ @ng- 1-[ 2, 6-dichl oro-4-
trifluoronethyl)phenyl -di fluoro-1-(trifluorom

1-[2, I9r©y4:1(t®lﬂuowmthyl')phenyfb}y‘%-iﬁ,&dlﬁbloml-'bar bamat e; from

it BB Ro Py By A EaEnbh PPy B gapeonitrie
To a"&dlutide® of '\EaMtIZn[M"‘tQO@W%OQ 36X|1%ﬂ€dl)9ﬂ1 BRR§diods methano! (10
C20H10CI 2F8N6C2 + H is 589 | e 36 Hydrochl oride

ml), lgnader nifrogerpand @t |Oaanasaﬁ|dedrgo|d|um borohydride (34 mg, 0.90 mmol).
.ano-.1-

2, 6-dj
The FaaliBf SaxiirE WAl Strfed 3 rapms tergparature; for 2,y Jiauthg,igaction
mlxuméc\bva@réudéd wattiP¥haznke- miktupd! %Fsbmhtéd td qzm tzhsg addition of

npound of Exanple 2a (50 , 11 mmld)C
hydrwuerm(y@ldhgm)py? qmle(tttr@vga exrhaeuhrah%a bynsd dﬁ@n(qfosaturated

aque; sy taegiee 10 lon dabied (R PEIEREER (85 10 mb anc

the cbn€b’ineéd16)<traé‘ts3:!ned éM@SOQ)le)d cgngfntratéd o4 v(al:trb Thel@sidue was

dissohiash it apptonitiuaie] (3ol siel the SoiBnwas Raklief:by-ahemated

prepdetive Juid cfrprmatography (BlseR) HeIT: 1199, 3.30 (T R 1 €18

10ume mﬂbnmym)} using 2antacktohitriie srader yradiéntdb 5Bt toyd9:phethe ]apin)priate
yrazol e-3-carbonitrile; froma conpound of

fractlpn§ pegragogrentrated to give Example 28 (34 mg).

MS (ES): M/Z [MH+] 556.0; expected mass for C21H11CI2F8N5 + H is 556.0

'H-NMR (CDCI3): 2.20 - 2.34 (1H), 2.53 - 2.67 (1H), 4.10 - 4.17 (1H), 4.18 - 4.28

(2H), 7.01 - 7.05 (2H), 7.60 - 7.63 (2H), 8.44 - 8.48 (2H)

Similarly prepared to Example 2 were:

Example 29
5-amino-1-[2,6-dichloro-4-(difluoromethoxy)phenyl}-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile;  from the compound of
Preparation 26 (110 mg, 0.21 mmol) to give the title compound (48 mg).

MS (ES): M/Z [MH+] 463.0; expected mass for C15H7CI2F7N40O + H is 463.0
"H-NMR (CDCI3): 2.01 - 2.19 (1H), 2.38 - 2.51 (1H), 3.83 - 3.98 (2H), 6.38 - 6.77
(1H), 7.27 - 7.32 (2H)
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55 (124 ng, 0.23 mmvl) to give the title conpound (17

my). Ms (ES): MZ [ MH] 480.9; expected mass for
WEIHEO673F7N4 + H is 480.96 1H NVR (CDCl 3): 2.P8I1/iB28042094193

(1H)1 2.46 - 2.61 (1H1 3.8%% - 4.00 (2H), 7.75 - 7.79

(2H) Racem c Exanple 37 was dissolved in

et hanol / hexane (1:4) and the enantionmers were

ted b t ted t. I d
oot oqr aohy (G Teon BERRIBEYLE AT
5-arrﬁ]hld>-rl dRBetdichivto&l- pemtaﬂhumﬂ)iopbemyg] é{[Mm\lﬂUbrwuemgl){BZ 9353-
t he rmbll ase. The a riate,fractjons we
tetrafluptrrR AP RRy T DR 7o ST BOIIE orOBhartheonehoREPHgd  of
Preparatons P gEb tBncly B gi h%ag%fﬁﬂ@eahgmagmo mg).

raction e 37a
MS (ESHEX WHNJ 541 rQ iexpactedamass for € MHIECI12F G NGS+ &/istah.0

i ARIEAE: 7L b TR AT T

enantioneric purity 98% The follow ng Preparations
illustrate the synthesis of certain internedi ates used

Similanly toiepgredgarkxanaple & weae: pr ecedl ng Exanpl es.
Preparation 1 /V-fS-cyano-i -

-di chl or oM pent af | uor ot i | H~A~-di fluoro-i -
(trifluoronethyl)cycl op?@r‘%&ﬁﬁm pyrazol -5-yl}-
Isopvéc:fzpyL{2 - di rre:t-b)c/)bmsqu}f&dmhtmd@fl @rlﬂmo«’omethyijpmnmr—m,%«ﬂiﬂuoro-1-
) 4 ,. 0.5 y nzo 100 an
(tﬂf'tgqsaér@ﬁsmngelppwyw %ﬁ B MeRGaTo 03 lir SOMpound  of
it
ExarﬁHer {ﬂo@ﬁﬂ éfr%ganol to glve the t rHe cgmgound (4;»4 mg).

cetate
MS (E&8): W@MI—Hﬂ (5|5WCSeexpee’ted]masafm‘ Ct‘rﬁi—l‘r%laFBbHOﬂ % tHiiseb51.0

"H- Wﬁ%{)gd@k ST BAGBH) BB H2.71 (1H), 2.87 - 2.99 (1H), 4.59 - 4.67

(1H)(é|2l80f8)szl(@h?n1>di@cqwze 100 m, 3.6 mml) was added
7 h, ‘maintaining the tenperature of the reaction

mxture at 1050C. To the reaction m xture was added
di chl or onet hane (15 nl ) Examples3%0| uti on was washed

HydP’(\ch?)rlﬁgt urafaf aqugous @?Qf d‘r‘ 17 J’%@ dﬂé’ C&?EPQH@LIG[Q 6 Bfhloro-4-

organt ¢ phaSe was separ

(trifheorometiiylphedyi]4- Maz-dtﬂuofdm (ItrﬁBJdHolmqu&)cpulbpfomxﬂj 1sipygazol-5-
anlsolute(trr)cartrl eésulc ting

ylcamamaiREromthe SapRING:R YaraRle OBk, gyridine-4-

methanol to give the title compound (5 mg).

MS (ES): M/Z [MH+] 600.0; expected mass for C22H11CI2F8N502 + H is 600.0
"H-NMR (CD30D): 2.24 - 2.35 (1H), 2.55 - 2.65 (1H), 5.21 - 5.23 (2H), 7.65 - 7.68
(2H), 7.92 - 7.94 (2H), 8.64 - 8.68 (2H)

Example 33
Hydrochloride salt of pyridin-3-ylmethyl 3-cyano-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-(trifluoromethyl)cyclopropyl}-1H-pyrazol-5-
yl]-carbamate; from the compound of Example 2a (50 mg, 0.11 mmol) and pyridine-
3-methanol to give the title compound (24 mg).
MS (ES): M/Z [MH+] 600.0; expected mass for C22H11CI2F8N502 + H is 600.0
"H-NMR (DMSO): 2.63 - 2.73 (1H), 2.84 - 2.95 (1H), 5.11 - 5.16 (2H), 7.68 - 7.74
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concentrated to give Preparation 1 (62 ng) as an
off-white solid. M5 (ES): MZ [ MH] 578.3; expected

worsws/tbor9 CL7HL 1Cl 2F1I0NSS + H is 578. 0 1H NVRr(CTDE108)/004193
2.15 - 2.20 (1H), 2.45 - 2.555¢Q1H), 2.79 - 2.81 (3H),
3.01 - 3.03 (3H) 1 7.79 - 7.81 (2H), 7.88 - 7.90 (1H)
Simlarly prepared was: Preparation 2

H[? Vi’es:yermr {tH2 8620l @ e (EHA -8 61 8.6 DHEt18B)-phZ8YHH), 10.55 -
- -difluoro-1- (trifluoronethyl)cyclopropyl]-1
19L6|8y(r159 -5-yl}- L/, L/-dinethylinidof ormam de; from
t he corrpound of Prepar ation 33 (160 ng, 0.34 mmol ) to
give the title conmpound ( 1254 2 pale yell ow
solid. M5 (ES): MZ [ MH] . pected mass for
HYd BidhidtlideF8 NS saltH i sof520. pyr]dihmwt metidl 3) : 3tyaao-1-2,8dichloro-4-
2H), 2.74 - 2.80 2. 99 - .3.00 7,64 -
(tEiﬁqxl_%r,omﬁtlgé)pheg\ygf Eg:ﬁgd 'lefCEBar gp(fqg{ogge%r%)cyclopmpylf’1 ﬁI?pyrazol-5-
PG a j ¥ idine-2-
Voo o u%}*ﬂ%@*dé‘sf%%@“‘]“éw!”.'ﬁ*dpyr'a%?ﬁ*%'m pyridine
methanol do giMeHyllem’dewﬁmp ¢ mg).a sol uti on of

S (28T Mzl den Spetrdd e or c22H1 NS 623 His 600.0
"RiNR (IMBT)! Qtwmztmkmwwm 971%1@ 5. 05135.rr_rroazH), 7.11-7.16

and SOdI um i"odi de rrg g reaction
(hilx {78 b - a$7 (Heh Th Zt-e7d at(wﬁo@ﬂ or5.28 (BH)T%4(5rre8-51 (1H), 10.56 -
19%% l_gn m xture was added toluene (5 m) and the
ron was filtered through Arbocel, to renove any
Hg residues. The filtrate was concentrated in vacuo to

gi ve Preparat|on 3 (22 my)Ex g!@ MZ [ MH] 470. 2;

%‘ggrg erzm E%a tor2 gf}7H%/:§ imi agq 5-yl§1q§h§cl’l( gzlg-c%@%g' & MQG dichloro-4-
@ﬂgé ogrl?er“ﬂml Ehérgl (4, gz %@8&% - gtnﬁéoron?etﬁﬁ)éyﬂethropyu -1H-pyrazol-5-

aration
yloarbdriatey ainom1 e, c@}mpmjmbronﬂ Exe(mpllef Raotathwogy I0) phangiol) and 5-

(*ydm)((yr%g%hai %an%%% ectloO e m/e &tle compound (2 mg).
MS (ES): M/Z [MH+] 589.0; expected mass for C20H10CI2F8N602 + H is 589.0

Example 36
Hydrochloride salt of 2-pyrrolidin-1-ylethyl 3-cyano-1-{2,6-dichloro-4-
(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-
ylcarbamate; from the compound of Example 2a (50 mg, 0.11 mmol) and 1-(2-
hydroxyethyl)pyridine to give the title compound (10 mg).
MS (ES): M/Z [MH+] 606.1; expected mass for C22H17CI2F8N502 + H is 606.1
"H-NMR (CD30D): 1.93 - 2.01 (4H), 2.31 - 2.38 (1H), 2.56 - 2.64 (1H), 3.18 - 3.23
(4H), 3.30 - 3.35 (2H), 4.21 - 4.26 (2H), 7.95 - 7.99 (2H)

Similarly prepared to Example 8 was:

Example 37
5-amino-4-{1-[chloro(difluoro)methyl}-2,2-difluorocyclopropyi}-1-[2,6-dichloro-4-
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pyrazol -5-yl]-/V, L/-di methylim dof ormam de; fromthe
conpound of Preparation 35(46 ng, 0.1 mmol ) to give

wo b@swsdt7he conpound (35 ng) as a white solid. MMSI/(H8)4/004193
MZ [ MH] 506.2; expected ngps for CL7HICI 2F8N5 + H is
506.0 1H-NWR (CDCI 3): 2.85 - 2.87 (3H), 3.07 - 3.09
(3H), 7.67 - 7.69 (2H), 7.69 - 7.71 (1H) Preparation 5

(tifdoYornfPR8nI-aF-Berclz bR Araritihe (Y & EBHBBYd of Fréparation

55 (1240020313 rﬁmdl)}toPng/e the Pt_wrebiaobug qoT emgari de; fr om
s (i LT b s %‘&@@Q%Sw oriCi R 57 gs4a§9 9
IRICHIGL /A48 RBP4 Tyeyh, Y £ ol iy 775 77

(2H)2.82 - 2.86 (3H), 3.09 - 3.13 (3H) 7.66 - 7.69 (2H),

Racgic. ExeBpina? 14 dIssaNeR by Bhaneliesans (5Ebend dngrngtiomers
were sépérl@@é& ?' SRBRRIEH PRELRYLVe llhﬂloobﬁﬁb?ﬁétoéré/dﬂy Gilson system,

hyl i m dof ormam de To a sol ution
250 Rr%@amm IB)rCiﬁraloéaldA rfy uno c@ﬂmmbougungneﬂmnbyhemtm%] as the

mob{}égﬁﬁ)é%meta%gﬁr%@%%aﬁénc{iéqusg{gi{adfg,e p&%lﬁ]@d a;wrg ecorrrljcéwgt%d to give
one 8n8ntiBrﬁér‘rt§HlI9'erré b'réMcQSEké}hgléyﬁaﬁ%aé&e@{ Miixed3ratdions.

was added over he réaction m xture was

Exarop r MSeES) hMHac‘iﬁﬂ GnG16H6CIYsTNi¢ Naequsites 4888 by

HPLES) HElen R CBprant 5t 20 Mt 1Bniatest o SHBi sk g ol
ethaﬁ@lﬂfé(éhb%%] tr@téﬁtfbﬂ tPhée n@rf% hmT eﬁlamémwbc p;ﬁﬁ.tya
ye 564. 2;

low solid’” M5 (ES mass
for C16HOCl 2F10N5S + H |s 564 0 1H-NWR 2.86 - 2.90

3.7 - 3.1 3 . .80 - 7.85 .
The falding Ebuaralof? dluiitate fie BraipEsir ot ieiain otimedftes used i
the pgregaatiohiofthe/preceding Examples.
L/1-[3-cyano-1-[ 2, 6-di chl oro-4-(pent af | uor ot hi 0) phenyl

1-4-(1 ,2,2-trifluorocycl opropyl)- 1H pyrazol-5-yl]-

L/, L/- di met hyl i mi dof oryﬁiﬁa@_qﬂ_ﬁm t he conmpound of
N'- {335&% #{2 BMichloro-4-(pentafluorothio)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-yl}-N, N-dimethylimidoformamide

-

A mixture of Preparation 32 (264 mg, 0.5 mmol), methyl benzoate (100 nl) and
sodium fluoride (6 mg) was heated at 105°C under nitrogen. Trimethylsilyl-2,2-
difluoro-2-(fluorosulphonyl)acetate (197 pl, 1.0 mmol) was added dropwise over 1 h
and the reaction mixture was stirred at 105°C. Further trimethyisilyl-2,2-difluoro-2-
(fluorosulphonyl)acetate (700 pl, 3.6 mmol) was added over 7 h, maintaining the
temperature of the reaction mixture at 105°C. To the reaction mixture was added
dichloromethane (15 ml) and the solution was washed with saturated aqueous
sodium hydrogen carbonate. The organic phase was separated, dried (MgSO,) and
concentrated in vacuo. The residue was purified using an Isolute™ cartridge (silica,
20g), eluting with toluene. The appropriate fractions were combined and
concentrated to give Preparation 1 (62 mg) as an off-white solid.
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38 (100 ng, 0.21 mml) to give the title conpound (90

ng) as a white solid. Ms (ES): MZ [ MH] 527.9;
wezpsotEd nass for CL6HL 1CI 2F8N5S + H i s 528. BAFHBdR/004193

(CDCI3): 2.09 - 2.29 (2H), &£82 - 2.86 (3H), 3.04 -

3.09 (3H), 7.79 - 7.83 (2H), 7.85 - 7.88 (1H

Preparation 8 /V-

v ESI0P IMHALB7ELE BRE oA b HLSSTATEIEPRESA i b o

'H-NMR K@D@IB}HZW&SI 3. 20f(OHyEZUge. 2'658(155133967'93# 2r80{3HRtNe1 - 3.03

h de (8.9 g, 25.0 I
(3H),t7e%§a%n%? &f’gfsﬁé)g%uara ro)th Ee1(() 0C, was addggodzopvm se

butylllthl um (1.6Min hexane 16 mM, 25.0 mml). The

m xture was stirred at roomtenperature for 20 mn,
Similady prepar@diwason of Preparation 39 (7.6 g, 16.7 mml)

in tetrahydrofuran (16.5 m ). The reaction m xture was

then stirred at roomtﬂgerat[urezoverm ght. To the
reaction mxture was a a and the m xture was
N'- {3Q>y‘ah@‘31 fzj63/&!|éﬁ10Ri—hlé({r|ﬂ@6ﬁ$rﬁémy[)Bhénﬁpﬂﬂz)z difii€rocpirbi ned

gani C hases were sep ar at ed concentrated onto
(trlflugrcpmeﬁ]yl)w@oprqnyﬂawpwtaz@! SrMIkNd\rl@hmaﬂwybwd@fpaaawde from the

comiH 3L HEATRIGN 8 i 138 il 508 308K Roound (4

mg) ggamygnmsbmdgl ve Preparation 8 (5.2 g). M (ES)
0; expected mass for CL7H12C| 2F5N5 +

ms 552 M G2, exbreipd massor G8HS fasone i 5200

'H- NWCD? %)2 ng bééal Hgg"') 2@5 2. 8? @g-l)( %gg Pr epa at)|607;1§ - 769

(2H),37.82ar802(thip- pr opi oni ¢ acid ethyl ester may be
prepared according to Achmatowi cz, O, Jr; Szynoni ak,
J. Tetrahedron (1982), 38(9),.1299-1302 Simlarly

prepared to Preparati OF 0P eparation 10
N- {3ldyaﬁocwz1@ dnﬁggmduf({rmgbﬁbmefhyl)bhéﬁylpmwm@202 -opropyl |

trlﬂuqrocycflonmﬁeﬁﬁwﬁméﬁwl}]-mlvmeﬁwbm@ofyrr}lamlde

7o bbbl TR 0 5 T O 95, . uncer
nitrogsHTP@aed atlded phenyl- (trlﬂuoromethyl) -mercury (45 mg, 0.13 mmol) and
sodium iodide (59 mg, 0.39 mmol). The reaction mixture was then heated at 85°C
for 18 h. To the reaction mixture was added toluene (5 ml) and the solution was
filtered through Arbocel, to remove any Hg residues. The filtrate was concentrated
in vacuo to give Preparation 3 (22 mg).

MS (ES): M/Z [MH+] 470.2; expected mass for C17H11CI2F6N5 + H is 470.0
"H-NMR (CDCI3): 2.08 - 2.31 (2H), 2.81 - 2.84 (3H), 3.04 - 3.08 (3H), 7.65 - 7.69
(2H), 7.85 - 7.88 (1H)

Similalrly prepared were:

Preparation 4

N'-[3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-(pentafluorocyclopropyl)-1H-
pyrazol-5-y[]-N,N-dimethylimidoformamide; from the compound of Preparation 35
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ng). Ms (ES): MZ [ MH] 488.1 ; expected mass for
C18H1 1FION5 + His 488.1Simlarly prepared to
we@e@sasEtd on 3 were: Preparation 11 PCT/IB2004/004193
-{3-cyano-1-[ 2, 6-cl i chl o§p- 4- (pent af | uor ot hi ophenyl
]-4-[1-(clifluoronethyl)-2,2- difluorocyclopropyl]-1
H pyrazol -5-yl}- L/1L/-di nmet hyl i m dof or mam de; from

o RN e R BB O o L)
MS (&99: BI/Z gMpled 506. ZJ"ES@eét@H WM@MQF&NH +# 1563%00
H-NMEREDCIS? S 8hi92 53 (6t 387013 OaHFnT 7 - 75 20 .69 - 7.71
(1H)7 78 - 7.81 (2H)1 7.87 - 7.89 (1H) Preparation 12

/V-{4 {1-[chloro(fluoro)methyl]-2,2-difluorocycl opropy
| }-3-cyano-1-[ 2, 6-di chl or o- 4-

(trifluoronet hyl) phenylBrepatation §zol - 5-yl } -

i n d d of
N-BEen AP er o RSB o R T2 i e ¢ 1 e
(tnflUb@dSﬁ’ﬂ@tthﬁéﬁ p'[_rﬁﬁokﬁ)}-N - &nﬁéfh'?ﬂmﬁfb?e%arﬁ?ﬂ%eﬁ #6m the
mass for C18 Cl3 His 518. MR ( CDCl 3) :

compotgsl of EF@BTQUCH) 34 4423ng, 21 rmoh)@nﬂ Qherwl(irldwla@na@hvl)mercury

(40 g 5t micl ol heulioamPadf 4o 2Ty soh >

H- NMRJI(GIBGIB{B’Z Bil .1 ;@A qrren h2®5h€238|8FH|H) digd uczrsaresmy@og 3.13

Stetrafl uoraocycl apropyl ] - 1Wpyrazo| 5-yl}
(BH)L1.66/-- 74P Rbelry 4 |I§9d§f(b}£ﬁ"‘h de; fromthe conpound of

Prepar ati on 43(200rrg 0.41 mmol ) to give the title
compound (48 nmg). M5 (Ehpaid ] 537.8; expected
mass for CL8H10CI 2FON5 .0 Preparation 14

N'-[3toyans-t{Galichlore4 dpemtabuordthiojdheoy e (dentafhargcysigpropyl)-
1H-Pia BB N meiyidotai TR 1 i tof or mar do: 1 om

To atd¥ution of Preparation 37 (102 mg, 0.20 mmol) in methyl benzoate (4 ml) was
added sodium fluoride (3 mg). The mixture was heated to 130°C and trimethylsilyl-
2,2-difluoro-2-(fluorosulphonyl)acetate (1 ml, 0.33 mmol) was added over 10 h.

The reaction mixture was concentrated in vacuo and the residue was purified by
column chromatography (silica, 10g), eluting with toluene. The appropriate fractions
were combined and concentrated to give Preparation 6 (75 mg) as a pale yellow
solid.

MS (ES): M/Z [MH+] 564.2; expected mass for C16HICI2F10N5S + H is 564.0
"H-NMR 2.86 - 2.90 (3H), 3.07 - 3.10 (3H), 7.69 - 7.72 (1H), 7.80 - 7.85 (2H)

Similarly prepared to Preparation 3 was:

Preparation 7

N'-[3-cyano-1-[2,6-dichloro-4-(pentafluorothio)phenylj-4-(1,2,2-trifluorocyclopropyl)-
1H-pyrazol-5-yl]-N,N-dimethylimidoformamide; from the compound of Preparation
38 (100 mg, 0.21 mmol) to give the title compound (90 mg) as a white solid.

MS (ES): M/Z [MH+] 527.9; expected mass for C16H11CI2F8N5S + H is 528.0
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conmpound of Preparation 44 (28 ng, 0.06 nmol) to give

the title conpound (7 ng). M5 (ES): MZ [ M#] 555. §;
wexpsosead mass for CL8HICI 2F1I0ONS5 + H is 556. 0 REF/NIBN4/004193

(CDC13): 2.79 - 2.81 (3H), 2499 - 3.00 (3H)1 7.65 -

7.67 (1H), 7.67 - 7.69(2H) Preparation 15

/[ V-1S-cyano-i-".e-dichloro®CrifluoronethoxyJphenyn-~

"H-NYR SEDCISE 209,13 20 HCERG 1 XRA R EDn ey Bl 3y, 779 - 783
(2H),0r.88al70¢8 [1H)y t, a solution of Diazald(r) in diethyl
ether (45 m) was added dropwi se to a sol ution of

pot assi um hydr oxi de (1 89 nl) in water and et hanol

(10 m), at approxinatﬁ.ﬁ&@i@_ﬁr Ndhe trap was cooled to

. _ A E oo _
N R P R RO B BLBRIAL iy 11+
pyradmli-y}-N\oNidimetimdintidofdrmaeddent i | the distillate was
To oS pRTe B Py BARer i B Rea B 8028 ¢ Sy

. ) L _

tetraWdrofuTQﬁéS@ ﬁﬂzj 1411 m@,t\Héf a&@%ggﬁ@v%% E?’Eﬂ@{’ﬁ@% zi .%aﬂ/isjmaﬁexane,

room t enperature overni ght
16 mile25.0 oymol)byT hedldiixtusnwal sdicretli at reoimdteaneerahere fea2 inoin, before

A O
reactflacSH nipkBFE wed @fNafirad it r%oﬁ?@erﬁ;i?a;ﬁ\l/ﬂ/@gbil%rnib’fﬁp%eﬁﬁet fdaction

~ Preparation 3 were: Preparation - cyano- | - p.
mixturdiwas added wdteuandribe hoixiwre veas) extradtediwithu ethyrerchiate (2 x 50

m. ; The Goind BIGHHE pDREPE fdhe skparatedotns saRpeRirated gpto silica.
The shiRagrodGstnthi@lrdvaRA batified By’ cokpth Mhvorhatodraphy, &liting with

. toluene to give the title conpound (50 ng)_ as a
dichlgfomethanes 'la'ye)agmop_nat@frgghgns wee thargombmed: and concentrated

to o BRI HiRB35 5. C18HL00 2FONS0 + H i 54,0

ion
MS (ES): KB IMARD454 (07 eipditelmass for C17H12CI2PSREh Kis @SNy

11-4-11-(difl hyl)-2,2- difl | 11-1/
THNMR (GDEISY 2504 1505 (BH)a2 82 Bt it Tk aio1 - 5.94
i ) nmol
(1M 96BN, o B SR8 )07 o8 £ Belrg. 77 mTI) Lo

e “conpoun

Preparation 9

3-Cyano-2-oxo-propionic acid ethyl ester may be prepared according to
Achmatowicz, O., Jr; Szymoniak, J. Tetrahedron (1982), 38(9), 1299-1302

Similarly prepared to Preparation 1 was:

Preparation 10

N'-{3-cyano-4-[2,2-difluoro-1-(trifluoromethyl)cyclopropyl]-1-[2,6-difluoro-4-
(trifluoromethyl)phenyl}-1H-pyrazol-5-yl}-N,N-dimethylimidoformamide; from the
compound of Preparation 40 (250 mg, 0.57 mmol) to give the title compound (250
mag).

MS (ES): M/Z [MH+] 488.1; expected mass for C18H11F10N5 + H is 488.1
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M5 (ES): MZ [ MH] 518.1; expected mass for

C18H12Cl 2F7N5O + His 518.0 1H NWR (CDCI 3): 1.82 -
waz20%/06) , 2.02 - 2.1 1 (1H), 2.74 - 2.79 (3HCT/BB2OT4/004193

3.00 (3H), 5.64 - 5.93 (1H)557.26 - 7.31 (2H), 7.83 -

7.87 (1H) Preparation 18 /”-{S-cyano-i-p.

d-di chl oro-~trifl uoromet hyOphenyl | -~.a-clifluoro-i-

sy YPSIRL NERBR Rlble " DYl UL

Preparation 49 (100 ng, 0.23 mml), to give the title
conpound (100 ng). NS Pigparatibd 1IM+] 484.0; expected

N'- {3%‘@%?13%—5%% @8 qh]lgr%l E %gé\rl?taﬁucﬂoltrﬁoéﬁény -E—r[‘? -Qg‘ rﬂﬁ‘é}o%‘etﬁyn-z,z-

Ir Ry A ' -met
dlflud?og%%%r%w@j @ﬂggpggg,lﬁ}_g%pﬁ&h‘y‘?mldﬂfa‘aﬂnﬁ%w, WOy  the
compqund- af Reapayaiion ddf(620wmydé,61f morol) teegiventbediite cdmpound (655

Preparation 50 (137 ng, 0.33 mml) to give the title
mg). conmpound (80 ng). M5 (ES): MZ [ MH] 466.0; expected
MS (EE?SM}"Z)[MQI-?B%@‘ aféé@ed nkbésSfoﬁ‘éﬁmfmmFngs PHEBHBRD

Preparation Prep aration { ano-i”.

HNM@.(@Bmmamwwum BDa 18] (Gheng /T8 ~2.18 (302,99 - 3.01

(3H)’|9',éﬁ/’- d]i’%g{'ﬁw gy SN 114 7GRy %?rlpoﬁhél 5

Preparation 51 (2.50 g, 4.6 mmol) to give the title
compound (1.8 g). M (PféparMign[f1Zd+] 552.9; expected

N-{4d Slghrér)éqflﬁévsogﬂ ]lef 3%?&%@2@'&%}5@% ;:r/ﬁ 13@@8& oro-4-
(B hety PRSP N A RE BRI RET: m  the

compuhdrobPlepanatidrh42 50 1R900:182) mwaal) teegivedthattitlee€drapound (100
overnight. The reaction m xture was concentrated in
MQ)-yacuo and the residue was recrystallised from

MS (Esgrmpwzwmm 91@I9V§x;5’éaeafn@éé%r Y M%IQFGN;NE HE§2518 0

. i . 2; expected mass for C7/HSF5N2 +
H-NBRR (©DCI3): 186-197(1H)205 215 (1H), 2.73 - 280(3H)295 3.01

(3H), 6.06 - 6.22 (1H), 7.63 - 7.71 (2H), 7.88 - 7.94 (1H)

Preparation 13
N'-{3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[1-(difluoromethyl)-2,2,3,3-
tetrafluorocyclopropyl]-1H-pyrazol-5-yl}-N,N-dimethylimidoformamide;  from  the

compound of Preparation 43 (200 mg, 0.41 mmol) to give the title compound (48

mg).
MS (ES): M/Z [MH+] 537.8; expected mass for C18H10CI2FON5 + H is 538.0

Preparation 14
N'-{3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2,3,3-tetrafluoro-1-
(trifluoromethyl)cyclopropyll-1 H-pyrazol-5-yI}-N,N-dimethylimidoformamide; from the

compound of Preparation 44 (28 mg, 0.06 mmol) to give the title compound (7 mg).
MS (ES): M/Z [MH+] 555.8; expected mass for C18HICI2F10N5 + H is 556.0
"H-NMR (CDCI3): 2.79 - 2.81 (3H), 2.99 - 3.00 (3H), 7.65 - 7.67 (1H), 7.67 - 7.69
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1HNWR (CDCI3): 3.81 - 4.08 (2H), 5.23 - 5.41 (1H),

7.03 - 7.14 (2H)Sim larly prepared to Preparation 3
WoOwRs/o6Erepar at i on 22 PCT/IB2004/004193
[ ™N-{i-tS-chloro-S-Crifluorgget hyOoyridin-a-yll-S-cyan

oN-An-difluoro-i-
(trifluoronethyl)cyclopropyl]-1H pyrazol -5-yl}-

(2H)L/ , L/ -di met hyl i m dof or mam de; fromthe conpound of
Preparation 52 (800 ng, 1.83 mml) to give the title
conmpound (260 ng). M5 (ES): MZ [ MH] 487.2; expected
mass for Cl7H1 1Cl F8N6Preparationdls 1 Preparation 23

N BB o e el T R
(truﬂuo’rmﬂ!éfm)@k’dapydﬁwar‘ig‘l gﬂaﬂil-@s}lﬁﬂ N@l‘ﬁ%@fﬂfhﬁﬁ&bfgﬁnﬁgﬂlw

he conpound of ati1on

Usingja diazald@® kit.ea (ﬁmqﬂmmaf @iazal ml\,@eﬂsﬂgetheﬂ Z4Q i)y lwas added

drop\?l%?e,\ﬁg\a (sgﬁ@ﬁg)oefdplo |um ygl{o «1 ﬂ/l% Ségml) B V‘iaitef gpﬁ?i e?hanol (10

ml), at é’ﬁprox?mé%l)( B3he. 2riy trap?wé)slcéélﬁb 102-306C-arRl 8ftef #d complete

reparation

addltamgi DBZB:K'B; élyzmyd)pthme(ﬂmaamlaewmyadﬂeqotoemrmgmanlﬁtmqlon was
E. ' .
contipeli il the il uay coleisss a7 by digsamelimre solution was

addeldr RpRredratior? 45 (1 .0 g, 1.92 mmol) in dlethw ether (30 ml) The reaction
1-[2,6-dichloro-4 (ttrlfluoromathyl enyl | 2,2-difl
mixtyygr yag. then allowed to stand at room temperature overnlght Excess

o REABEEI A PR LoP Sl B PUA 8 it ivure

was auaov(/edatb egapdra%tdmépremkaﬂénmﬂ (ewb% ﬁ' eves | n
e

0.nl) was added isonicotina
M (58 N5+ 76 0! Eapacig dursmn o Akl LLIBFENGRE s 536.0
anmount, 5 ng). The reaction mxture was then heated at
reflux using a Dean Stark apparatus for 9 days. To the
SimiladwprépareditetRrepansdionBctert:wat er and the m xture was
adjusted to pH 2 by addition of hydrochloric acid

(4N). The m xture was Ig,hen nﬁut r@ i sed by addition of
sat urat ed aqueous sodi sol ution, extracted
N'-{3vdyianoet {1, B-di6iebRj-8- é(rﬁluéro?ﬁemo)(ymh@nwa ploea*muzﬁsmethyl) 2,2,3,3-

extracts dried
tetrafluorocyclopropyl]-1 pyrazo -5-yl}-N,N-dimethylimidoformamide; from the

compound of Preparation 47 (650 mg, 1.3 mmol) in toluene to give the title
compound (50 mg) as a mixture of products.
MS (ES): M/Z [MH+] 653.9; expected mass for C18H10CI2FIN50O + H is 554.0

Preparation 17
N'-{3-cyano-1-[2,6-dichloro-4-(trifluoromethoxy)phenyl]-4-[1-(difluoromethyl)-2,2-
difluorocyclopropyl}-1H-pyrazol-5-yI}-N,N-dimethylimidoformamide; from the

compound of Preparation 48 (3.60 g, 7.7 mmol) to give the title compound (3.6 g).
MS (ES): M/Z [MH+] 518.1; expected mass for C18H12CI2F7N50 + H is 518.0
"H-NMR (CDCI3): 1.82 - 1.91 (1H), 2.02 - 2.11 (1H), 2.74 - 2.79 (3H), 2.97 - 3.00
(3H), 5.64 - 5.93 (1H), 7.26 - 7.31 (2H), 7.83 - 7.87 (1H)
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and concentrated in vacuo to give Preparation 25 (200

my). Ms (ES): MZ [ MH] 554.0; expected mass for
WQ@250aE172-8N5 + His 554.0 Simlarly prepared POT/IB2004/004193

Preparati on 15 was: Preparagjon 26

/' V*-cyano-i-”. e-di chl oro®*di f | uor onet hoxyJpheny -

-difluoro-i -

(trifluoronethyl)cycl opgﬂgé! kloﬁH[é)yr azol -5-yl }-
L/, L/-dimethylimdofor Preparation 53 (104
N'-{Zgyand- 212, 6mhbl)Iot®4g(|trvfl£|drd51ﬂethyl)bhenyi]mc[amidlﬂllbfb mg). M

(ﬂuo&'g%&g%m&u 1&[? pgraggg Mﬂhﬁ%} thptinigofopnagide; from the
ool e .39 b snion B s@{an;e%_og@w (0

mg).7.24 (1H) Simlarly prepared to Preparation 3 was

NS- 0-1i-p. ,
s GBI NBR1 3Bt erarisernaem Biny 18H13GI2FONG: s
. S. Stetrafluorocyclopropyl]- 1H pyrazol-5-yl}-
L/ L/ - di met hyl i m dof or ppapsiation’Pan t he conmpound of

Preparat|on 54 (618 1. 13 mol) give the title
N-Locoudmon 2. Sxtiohinty 4- WkiorsetnyhBhe k(@b toRkbect o

metRIdRGn 1 FERYrezbr v it yifridohosiamy, | “ i
comﬁol?rﬁd of Préfaratibh, 50 (V37 mg/. B33 (rﬂh%l)ﬁoegﬁéahboﬂitle%ompound (80

6- Di chl oro-4-di fl uoronet hoxy-aniline To a sol ution
mg)of 4-[ (difluoronet hoxy) methyljaniline (15.0 g, 94.3

[ dn/d RES4R8I J :

S (S M2 MEET 4R8I O eppResial: o EpHTHACIAFENS 1 piis 406.1
reaction m xture was stirred under nitrogen for 2 h.
The reaction xture concentrated in vacuo and the .

S'm'%ylRfﬁ@aﬁﬁgstoﬂgnﬁpﬁfqtm%Wéﬁ'ween di ethyl ether (500 m)
and water (125 m). The organic |ayer was separated,
washed w th aqueous sopiatharalfiops2d phate sol ution,
wat er and brine, dried and treated

N'-{3ntyansn b2 Sadichiphe-4slirifluoomethy) thindphenyl}-é132-difidoro-1-
(triﬂt?o?gﬁl%myrl)%tygl%pLonpy\f]@FHPpyre;rzrb?-5r—3‘f;lf-il\fw?dimethylimidoformamide; from the
compound of Preparation 51 (2.50 g, 4.6 mmol) to give the title compound (1.8 g).
MS (ES): M/Z [MH+] 552.9; expected mass for C18H11CI2F8N5S + H is 552.0

Preparation 21

(2,6-Difluoro-4-trifluoromethyl-phenyl)-hydrazine

A mixture of 1,2,3-trifluoro-5-(trifluoromethyl)benzene (300 g, 1.5 mmol) and
hydrazine monohydrate (300 g, 6.0 mmol) in ethanol (1200 ml) was heated at reflux
overnight. The reaction mixture was concentrated in vacuo and the residue was re-
crystallised from 2-propanol to give Preparation 21 (194 g).

MS (ES): M/Z [MH+] 213.2; expected mass for C7TH5F5N2 + H is 213.1

'H-NMR (CDCI3): 3.81 - 4.08 (2H), 5.23 - 5.41 (1H), 7.03 - 7.14 (2H)
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was extracted with hexane (2 x 300 m) and the

conbi ned extracts were concentrated in vacuo to give
w@e@psasEtd on 28 (13.8 g). M5 (ES): M Z [ MH] 2P@1/1B2004/004193

expected mass for C7H5CI 2F23BIO + His 227.98

Preparati on 29 et hyl

5-am no-1-[2,6-difluoro-4-(trifluoronethyl)phenyl]-1H

- 5 a solution of Preparation 9

S"“"%&z&%%&%@é%@%“ﬁﬁ@ﬁanol (2 1) was added
Preparation 21 (95.0 g, 0.45 mml) and the reaction
m xture was heated at Pﬂ'thtatI(m/Ean ght. The reaction

N1 S0 s ey e R Rl 2R Bl o
(trlflué\‘onﬁeﬁW\)’échJ\tﬁleph‘H—pyTEEolfﬁ‘;ll}IN ﬂPdl?ﬂéthWrﬁldbﬁﬁmamlde from
concentrated in vacuo an he residue was adde

the campotpd aoftireparation) 52 ¥BE0 sogul iSSnmmee) te I9ive e tlﬂﬁm@@pound
(260WI h water, hydrochloric acid and further water, dried
F concentrat ed in vacuo. The residue was puri fi ed by

MS (ES): M2 [SAH-S8 702y edpaictdd irlase dor THO7HN 1 CH NG RaH \1d 487.1
tol uene. The appropriate fractions were conbined and

concentrated to give Preparation_29 (40 g). M5 (ES):
MZ [ MH] 336.1 ; expédeparaion2g,r C13HIOFSN32 + H

' . td }
-0 Eiao% o CBRREA A aomeiyonen4 1 @ugromaty 2.2
difluoyoscyrtdpee Byl dHtmymazoli §-gl}-Ng Nsdinpethylinsidatirchamide; from the

comphiBRIc & reBeratin B 2 tb P MRS GBPE RYEROMEBYN (4.0 @)
MS (ESRNIAZ (Mg f ﬂtsm ?2' &é{eﬂe?e&mﬂsk f&@éwndzémﬁmﬁ ¢vv¢¢s by2.04

Preparati on in acetic acid

H- NMEB((H)@IC?), 12&?ded o b‘ldxl\) 203 ké?ei)i rﬁ@Hi h&78end @Bt e27 - 3.01

b s heated at 500C
(3H),g]($6 gl%ty#zu@ggl Zr‘? andggcﬁaléllg’e7 Sg \%é@ﬁ a mxture of
Preparation 24 (10.6 g, 69.6 mml) acetic acid (42.8
m) and ice/water (55 nl), at OQOC. The reaction
m xture was then stirred at roomtenperature
overnight. To the reac%ﬂﬂ_iﬁ_‘&!i‘.@.l‘le was added

o ST EPRaD ByTh ARSI o A (06, L

Casidsg . EaﬁMIMItResmem in Toxmbbgyr(gm)c 1I1(3(§®r 1529-1888ed
amoni um hydr oxi de (concentrated, 125 nl) and ice and
the m xture wasstirred at 5C for 4 h. The organic
| ayer was again separated and stirred overnight

Preparation 25
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-5-{[(1E)-pyridin-4-ylmethylenelamino}-1H-pyrazole-3-

carbonitrile

To Example 2a (120 mg, 0.26 mmol) and 4A molecular sieves in toluene (10 ml)
was added isonicotinaldehyde (550 pl, 6.71 mmol) and p-toluenesulphonic acid
(catalytic amount, 5 mg). The reaction mixture was then heated at reflux using a
Dean Stark apparatus for 9 days. To the reaction mixture was added water and the
mixture was adjusted to pH 2 by addition of hydrochloric acid (4N). The mixture
was then neutralised by addition of saturated aqueous sodium carbonate solution,
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with activated charcoal. The m xture was filtered

through Celite(r) and the filtrate was concentrated in
WO a080607dhe resi due was purified by col um PCT/IB2004/004193

chr omat ogr aphy (Bi otage, skhica, 90 g), eluting with

di chl oronet hane. The appropriate fractions were

conbi ned and concentrated to give Preparation 30 (3.1

extrachid i S0 aePlefe (Yo 39 1) 4 AERFTRBRe ORI areg (oS00

and céri’rbéntﬂatéd%vac@ bgivé Mreparafidn 257(22)9 r(\g)-l) 7.27 - 7.29
EEH}\@ aratio 31/V{30yn % 54.0
MS (ES);! ARG -inectad MpsHRTHy?  BREIANANY T P4
H-pyrazol 5-yl}- L/, /Vdi met hyl i m dof or mani de A
sol ution of Preparation 57 (500 nmg, 1.44 mol) in
Simildrly, prepdredetohRicparation 8 wadistret hyl acetal (6 nl) was
heated at reflux for 1 h. The reaction m xture was
cool ed and concentr at in \i u To the residue was
added di et hyl et her (Momd by hexane, until
N'-{3- deﬁ?d m[tza;-d@nm@muw fRsbrorhia¢h pﬁemﬂﬂ WZtmfhnbro 1-

concentrated under a stream of ni trog{en to give the

(tnﬂu@pm;eéhud)czy@mropWhéHcpwaéolpfrmad%N -Jirethidinidgioymamide;  from
eSO e R ISR ey g g
MS ( Z [RHPEcH 8 T@q:fecféd m@%ﬁlfﬂrZCH 8FI?.BI6I21F7rN5@ +6 25 518 0
M- NMRz@DC%)aa Bipr el 58 0By Paz 287 5%) 08 - 2.0
(3H),73\.ﬁ3§b7)7/zaﬁg+_)(1%'1)8 725%0m),%.32- 7244 (faepar ation 32

-[ 2, 6-di chl or o- 4- (pent af | uor ot hi o) phenyl]-4-[1

trif [ )vin -1 Hpyrazol - 5-yl}-
Similgr, Qr,ep&r@é?qr@ F?/ﬂég?rb% ‘de A mixture of Preparation
58 (4.0 g, 7.1 mol), Preparation 59 (3.0 g, 14.0

mmol ), aqueous sodi uUmpPsPhRAEeN QA bonat e soI uti on (1M
40 m), toluene (100 nT) and methanol

(40
N'-{3-¢panedeld, &dw@r&&geum@arcﬁhtﬁpheaﬂkﬂ [ét(dﬁ%ler@n@thyivz?- 2,3,3-

vt o e LB SRSty

from tthé écﬁﬂpbuﬁ@ &f Prépiatios 5iq838emgantl 18entnaesl),ato rgNé Lthe title
. The reaction mxture

compound (138 mg).

MS (ES): M/Z [MH+] 596.1; expected mass for C17H10CI2F11N5S + H is 596.0

'H-NMR (CDCI3): 2.78 - 2.81 (3H), 2.99 - 3.02 (3H), 5.95 - 6.24 (1H), 7.76 - 7.79

(1H), 7.79 - 7.82 (2H)

Preparation 28

2,6-Dichloro-4-difluoromethoxy-aniline

To a solution of 4-[(difluoromethoxy)methyllaniline (15.0 g, 94.3 mmol) in
acetonitrile (150 ml) was added N-chlorosuccinimide (25.2 g, 18.9 mmol) and the
reaction mixture was stirred under nitrogen for 2 h. The reaction mixture was
concentrated in vacuo and the residue was partitioned between diethyl ether (500
ml) and water (125 ml). The organic layer was separated, washed with aqueous
sodium thiosulphate solution, water and brine, dried (MgSO4) and treated with
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was partitioned between water (50 ml) and di et hyl

ether (75 m). The two | ayerswere separated and the
Wa@aousoas49 ayer was re-extracted with di et hyl ep¢EIB20@H004193

50 m). The conbi ned organigy phases were dried

(Na2SO4) and concentrated in vacuo. The residue was

purified using an Isolute(tnm) cartridge (silica, 25 Q)

chardgh5 B2 Sb6Ron S YOl B, BABL S AR s resie
was aé)drawsftte\mth ahegarn (2t he Joesimlyeamesthe combined extracts were
re- chromat ogr aphed using an Isolute(tn) cartridge

concegtraieg:n vmug)to gBlefriengratians ol L8R, The

S (ESTOPZ A0 358, Shrrias R oG A A1 £He5 223,08 V@
expected mass for Cl6HL 1ClI 2F8N5S + His 528.0 1H NWMR
(CDCI3): 2.74 - 2.78 (3H), 2.92 - 2.97 (3H), 5.85 -

5.89 (1H), 6.20 - 6.24_(1H),.7.63 - 7.66 (1H) 17.79 -
7.82 (2H) Similarly prﬁ%ﬁ%ﬂ eparation 31 was:
ethylFH Sﬁﬁﬁ@-ﬂ L[of®. §|$lubFo-thrﬁM@P@ﬂémyl)phenyll 1H-pyrazole-3-carboxylate
| or'o™-~rifl uoronet hyQohenyl | Ari fl uoroneth

To a/snl;altlpmqsf Prepqcighmcﬂ {92.61 ¢- 0.66 mmol) in ethanol (2 ) ways added

prephfaigh 2] T558L4' PSSR 3hd Toe AT IR SR 8lteg o retux
overﬁigﬁpomné réééﬁbn”fﬂ")lxtaﬁe washidofed ahd Godim (rﬁa}ogéw Zar{bwaie (36.0

; expected mass for C1l7HL 1Cl 2F6N5 His
g, 0.431mwr!)(wesiReidedy . Tiee miztuge wasHhenoheaged aj rgfux 3)M§ern|ght The

reac@orggmxtu % (éggc ?%%%? in ?/géﬁ %}lﬂ)\}to %@Gr@.smge % (éld@ed diethyl

ether K12 I6- di hé‘llsolutloﬁ -Was ifiltereat; Qmﬁed Wwithewgtdr; y@iochloric acid and
fluorovinyl)-1 H pyrazol
furthey water, dried anétqugﬁ%ra@ﬂdﬁ Y&Rtae The rgsidye wag pugfied by column

o FRREEH) AQICZ 1C'op By JallBln St SpPE B8 ibyons were
combinéélanﬁiddmgahatedats gavhii?deparatlon 29 (40 g). ’

s (%1 2 ki B3E0Y shorplerpess e CruifBrivadz  Ahade

for 4 h. To the reaction mxture was added water (150
m) and the m xture was extracted with ethyl acetate
(150 m). The conbi ned_extracts were washed wi th water
(2 x 100 m) and sat ur BrepamtioRe30ol uti on (100 m),

5-Anﬂﬁ!)?lg(2,6-dichloro-4-d ifluoromethoxy-phenyl)-1H-pyrazole-3-carbonitrile
To sulphuric acid (concentrated, 21 ml), at 15°C, was added sodium nitrite (4.8 g,

69.6 mmol). After stirring for 1 h, glacial acetic acid (17.3 ml) was added, followed
by Preparation 28 (13.8 g, 60.3 mmol) in acetic acid (33.8 ml), added dropwise,
keeping the temperature of the mixture below 25°C. The solution was heated at
50°C for 1 h, cooled and added dropwise to a mixture of Preparation 24 (10.6 g,
69.6 mmol), acetic acid (42.8 ml) and ice/water (55 ml), at 0°C. The reaction
mixture was then stirred at room temperature overnight. To the reaction mixture was
added dichloromethane (300 ml) and the mixture was stirred. The two layers were
separated and the organic layer was washed with water. To the organic layer was
added ammonium hydroxide (concentrated, 125 ml) and ice and the mixture was
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(MgS™) and concentrated in vacuo. The residue was
triturated with hexane and the precipitate collected

wygooSiobdnat i on and dried to give Preparati on 3BCT/BB28&4/004193
g) as abrown solid. 1H NWMR CDCI3): 2.76 - 2.78 (3H),
2.99 - 3.01 (3H)1 4.92 - 5.10 (2H), 7.66 - 7.68 (2H),
7.70 - 7.73 (1H) Preparation 35 /V-[3-cyano-1

fl hyl ) ph | ]-4- fl
stimeg iR it 6 At pahic 89l e Meaihaehgtare abh st @eermiant
with 26tivated PRGN e fhikhire vk ﬁﬁélfe'dpﬂ#&)@rp rw.m@w the filtrate
pal ladium 1l (70 in tetrahydrofuran (2

m)
was gaaesnteated dbwegral utheniresidug dvasdeurifiedshy iaeluren L;éwematography

(Biot%é}‘% rrsl'nﬁ(?au 8;5 o%): Eiﬁinﬁ%ﬁﬂ%ﬂ%ﬁeﬂg&&dl T0g gepyppriate fractions were

comiiihegandtconteifated.to grmP}e@”rdtuémeor(sacg)l on m xture was
heat ed at refl ux, ove

MS (Egacwzowwq 18199’ %@eqasmwso%é@maa@@ﬁ?@mﬁ M@

"H-NGEE (CRCISR -8 08 T2 B BT R LRSS PRI TR - 7.2

(2H) vacuo. The resi due was purified using an Isolute(tm
colum (silica, 20 g), eluting with dichl oronet hane.

The appropriate fractilgns wer.e éqlnbl ned and
concentrated and the r i ssol ved i n hexane.
N'- {3Tcty%nbeﬁyé e1d“@1|@rroemémﬂuehﬁnml)pﬁ@h;ﬂpmlrﬁyltd Hiby@(ioT—Q-yl} N,N-

i've Preparat| on 3 as a crystalline sol
dimefiwyligeB)yformpmigevi-+] 456 2; expected mass for

A SOS:W %ZE%&%U& @ﬁ?ﬁo%@;‘ M{R %ﬁb N%I.V;im:et@l_lfggmamide

dlme(hW)acé’raqi it Wa$ heéited at reflux for 1 h.
6- dlchloro 4-trifluoronethylthio-aniline To a

The gngglpndﬁ|x§4repw@§,§p9{qoban@popgpelgtr@te 28. \®Gkee| Yoithe residue was
C 5

adde /&bm tre'(ijﬂséurc 10 ugnr?imfdallae/%é?#bg%gang’aﬁnﬁ'ldp?r%@%tatpré occurred.  The

solutionx wwarse thvers c*oheenl$atledr ggdgﬁ a5@t}€alzmrof lnr:ifrogé'mdtbhﬁwe the crude
reacti on xture was adde r. (150 nd t

prodmtxttlﬂ piadugt vas Wesheainin beens ﬁﬁ%\éﬂarteﬁo@anﬁr) vacuum to

give PR&£AHIEN BEd560 WP HSa Walyellow solid.

MS (ES): M/Z [MH+] 402.2; expected mass for C16H12CI2F3N5 + H is 402.1

"H-NMR (CDCI3): 2.81 - 2.87 (3H), 3.00 - 3.05 (3H), 5.29 - 5.36 (1H), 5.91 - 6.00

(1H), 6.35-6.46 (1H), 7.64 - 7.67 (1H), 7.68 - 7.72 (2H)

Preparation 32

N'-{3-cyano-1-[2,6-dichloro-4-(pentafluorothio)phenyl]-4-[1-(trifluoromethyl)vinyl]-1H-
pyrazol-5-yl}-N,N-dimethylimidoformamide

A mixture of Preparation 58 (4.0 g, 7.1 mmol), Preparation 59 (3.0 g, 14.0 mmol),
aqueous sodium hydrogen carbonate solution (1M, 40 ml), toluene (100 mi) and
methanol (40 ml) was degassed and placed under a nitrogen atmosphere. To the
mixture was added tetrakis(triphenylphosphine)paliadium(0) (360 mg) and the
reaction mixture was degassed and heated at reflux for 8 h. The reaction mixture
was partitioned between water (50 ml) and diethyl ether (75 mi). The two layers
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dried (MgSO ) and concentrated in vacuo to give
Preparation 36 (1.0 g).Preparation 37

WO WosBewyano- i - . e- di chl or o pent af | uor ot hi 0J phenyB26h4B104193
rifluorovinyO | H pyrazol - Syy] -
L/, L/ -di met hyl i m dof or mam de A suspensi on of
Rieke(tmZinc in tetrahydrofuran (5% 26 nl, 20 mmmol)

were SZbePaRl % M Bhudal e 8f Bib<CIRRRIRER Wit Bici 08 (3 x 50

ml). ( Ta'bermmbm@dngltyahl@mxhaébe weﬁwtigedhmsr?d Lamdll cjfomuceatrated in
r i trogen was pass ugh, t.he ut i

Vacuoa"nEﬁ‘?h'@sgé'tee%ﬂszPH%f'%éJSngpé‘ﬂele?O! l;'\Pt rigdge(sllicag 22 9) with

gradlé Slufigh a@l?wygr &&Et@ncﬁlo@%&(@e@ 43 %8 12 ]801'?@ ??5 na?é’ fractions

ut| on eparat on
weretmlamd (and poreceyitrated pndnmppmlsidam wa(sO')e c(MGmahcggraphed using

an 1sgf A ARRREL IS P o) B 5 B ThEERbtcontaining
fractlﬂhs<h}éfr@cbﬁ§eﬁtmi‘8d|f@ rv@OP@pamfdruzz (mgar ynitrogen for 5
the reaction m xture was ad excess aqueous

MS (ES)athZ Rdii] $26.0uexpecied mass far Qﬂﬁl—ka 1\6.&2;F%l>l5$ dchldel528.0

"N FGRCR B ATT A8 Bt 0% ] aHE BBRCR D, R0 - 624

(1H),V7a6807. 661@1H)e$|7tgj.e7was(2|9|?lr| fied using an Isolute(tm
colum (silica, 50 g) uting with toluene. The

appropriate fractions were conbl ned and concentr at ed

Smlé@l é’&ar@&?&?rr%érgﬁoﬁ?ﬂv?ﬁ MS (ES): MZ [MH]

expec mass 5H90I 2F8N5S + His 514.0
1H NMVR (CDCIS): 2.79 - 2.82 (3H), 3.03 - 3.06 (3H),
7.75 - 7.77 (1H), 7. 8(Prep§r8tioﬂ:3_la) Simlarly prepared

SR RN O e

pyrazoﬂJSU)ﬁ}N/ Wh%trﬁrllhhcﬂ’d‘fbﬂfﬁahﬂ@e from the compound of Preparation 60
L/ -di met'hyl i m dof ormam de; fromthe compounds

(170 019 o 4hamaol) tngee thesitle mommupe! (16l mghasi amvhiteaselid. on

v (E8) REE ey 5, BRRlcod Bl ISV RSN 48R,

"H-NUE 2EONFS: .46 L 2. 80 8319), 2.96 - 3.00 (3H), 5.90 - 5.92 (1H), 6.23 - 6.26
(1H), 7.66 - 7.68 (1H), 7.69 - 7.72 (2H)

Preparation 34

N'-[3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl}-4-(1-fluorovinyl)-1H-pyrazol-5-
yi]-N,N-dimethylimidoformamide

To a solution of Preparation 62 (2.9 g, 5.7 mmol) and Preparation 61 (2.5 g, 7.5
mmol) in N, ,N-dimethylfformamide (50 ml), under nitrogen, was added
tetrakis(triphenylphosphine)palladium(0) (330 mg, 0.3 mmol). The reaction mixture
was then heated at 80°C for 4 h. To the reaction mixture was added water (150 ml)
and the mixiure was extracted with ethyl acetate (150 ml). The combined extracts
were washed with water (2 x 100 ml) and saturated brine solution (100 ml), dried
(MgS0Qy) and concentrated in vacuo. The residue was triturated with hexane and
the precipitate collected by filtration and dried to give Preparation 34 (2.35 g) as a
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IHNWR (CDCI 3): 2.77 - 2.81 (3H1 2.99 - 3.03 (3H),
4.92 - 5.09 (2H), 7.70 - 7.73 (1H), 7.79 - 7.82
w@ 2¢d5Beepar at i on 39 PCT/IB2004/004193

/' V-t S-cyano-i-~.e-dichloro®gftrifluoronethyCphenyl | ~-C
di f1 uoroacetyGO I H pyrazol -
5-yl]-L/,L/-dinmethylimdofornmam de To a sol ution of

bro 5%%ratlon 62 (12.5 g, 25.0 mMmmol) in tetrahydrofuran

t -30 0C, was added dropw se
TH- NIVR);QCQ@IBMWGS@W?;(BI-DLQ 90 (2WMi (BH)edrShy Gr 10 (@H).7. 6% 7.68
7.5 mmo The reaction mxture was stirre

(ZH)L?% (7‘1%,31(12)'4) 30 min, before addition of difluoroacetic

acid chloride (2Min tetrahydrofuran, 18.75, 37.5

mmol ). The reaction m ppﬁﬁaﬂgﬁ 4gen allowed to warm

to room tenperature. on m xture was added
N'- [3sa'eupat%G‘Z‘rﬁuaioas%(tstﬂiuammgmvbgban;dh#ﬁtrrﬁupeo\smrmﬂ Hepyrazol-5-

tracted with ethyl tat
R R
To &abuspsrisiors o6l %bedﬂs(ﬁﬁ:mv%b@ﬁhm@yl pallddROH (F0d mg) in

concentrated in vacuo. The residue was re- ca/st allised

tetrahvdmftuam(ﬂynl)éwa%addqg/dmutyl@lunumlunehywld@ 8ihisrtoluepe, 133

ul). g’régth&ggﬁf@h' s *Zudds %&#ofig&&%léﬁb@wmo}? sfollowed by

Prep&r&%d B4 (1.3 rﬁrﬂo’r) andPhd tshctidre Rkl WastBeated at reﬂux under
-{3canol di fluoro-4-(trifluoronethyl)phen yl |

mtrogqn [qvqrmghm ualma@ypyw\mn(wrp wapnadtitioneds bgiween ethyl acetate
(50 rjn géé{d Waf%?té% kil gnga(ﬁWBHl\gg whd gépea%{e%lt 'V\%Ish%(a \K/Eh %rlﬂe dried

(MgS@J)razhd sohceptinstey| iph\mlbl W@bpn@sﬁcam waéopur(f%ugigg dh Kblute™
was a a
colurgg (§h'P%n2%fg)P?|é'B69 é{Y'ﬂbﬁ'CB@rq"ﬁeﬂhﬁf\eahVal‘? @mr%mw(tq érawzgons were

comb 188 6ard "R cﬂtryﬂ?d ra@ﬂ)‘:tth(?n e'éricmeur\/\‘faé"’%ﬁsstcﬂféh heahShM  The

C overni I N apparat us equi p
resulbagrprécipitate nas. |siﬂamd aadtdred to Jgtvler Breperatiom 86nt208t d) as a
i n_vac and the residue was purified by flash
CWSt@E'P@r?é’ragraphy (silica), eluting with toluene. The

, .
MS (E@?gll\?l% ng}g fg‘?gf% ggﬁgc rﬁa&é’fH? Cf‘ﬁﬂ-l@@ FGNBC-EFHE
"H-NMR (6DGIgpet T éd 2rﬁ§s(3f~k)r3027—l—ﬁ 053K, 7.67 + 9.68QH), 7.74 - 7.77

(1H)

Preparation 36

2 ,6-dichloro-4-trifluoromethyithio-aniline

To a solution of Preparation 97 (4.8 g, 25.0 mmol) in acetonitrile (60 mi) , at 50°C,
was added N-chlorosuccinimide (6.7 g, 50.0 mmol). The reaction mixture was then
stirred at 50°C for 1 h. To the reaction mixture was added water (150 ml) and the
mixture was extracted with dichloromethane (100 ml). The combined extracts were
dried (MgSO.) and concentrated in vacuo to give Preparation 36 (1.0 g).
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IH-NWR (CDCI3): 2.78 - 2.81 (3H) 1 2.95 - 2.99 (3H),
5.84 5.87 (1H), 6.20 - 6.23 (1H), 7.28 - 7.33 (2H),
W@ 2@4/060749 68 (1H) Preparation 41 PCT/IB2004/004193
/' V-{3-cyano- 1-[ 2, 6- di chl or gg44- pent af | uor ot hi ophenyl ] -4
-[ 1- (di fl uoronet hyl ) vi nyl ] - 1Aypyr azol - 5-yl } -
L/, L/-di methylimdoformam de To a sol ution of

nmet hyl t ri phenyl phosphaggj 5’ iage (1.80 g, 5.05 mmol)
in tetrahydrofuran (Zw, was added
N'-[3/cyahotiyRi8-dichioro-4- @i\éntaﬂmﬁ&ﬁr?phénﬂ] - (triffudPSvinyiplH-py@azol-5-

g{ After stirring for mn, Preparation 67
VI]N(\}EdW BY"rB'dQ MFR#NIAe n 't et rahydrofuran (10 nl) was

t .
A Su%@n%er atur eé@ egﬁé 'R%L%Wéﬁrréé@ t(]:i‘obEgﬁn"'%'ﬁltzu:H n{n%’l as stired
undeada adtrogere rattrig@pite)e.an @ heh aitragenu aémesshenet mast eokclm’amged for

brom&k%oac?‘e‘iﬁﬂ‘é‘%%gémrpxaﬁe oD BB PN G Sidor 3 fither 3
h. NI%HQN erS PYhe Qb Bn AHCTHR! 3R né st' §lﬁ9wed to
ent e utio et hy acet ate : hexane [ 1:

sett|e1 Iéa\ung laestmwnad}ant abbntrbnanfttherdsasmedezm@mmm aija solut|on of

Pron RASHTRA 508 6, b REERE LR b Bbond oo
(231 I( A ilrptéi%ﬂv_dwﬁré@w Fra%)) was 7éided2thz=.8 z(n%"?eabg%{l?lsdut%n%m ml,

apprgx H.0 mmes. -The esgac(ttpn) mlxtumgwas 'lzhem h@gt@d & rafluxrynder nitrogen

or 5 B 8 B A s B G o i ) and

the msdmr@r wad- extradtbt uaith ngichiorombhank] (150+HmYr aZdle- xiradts were
L/, L/-di methylimdoformam de; fromthe conpound of

washegdewih fringn dsigd( @dgsfo?g) and 7epnaepirptach iy vague hel he regidue was

d 8 S Z 1 d
purifi€q TBEHGT ab ] RGBS Rut\piich. T80 ) i i SigfEhe” The
apprépridie fraztidds (&r ,cotnlfiied ahd%bncéhjratesl ®/give R répafatidn, 37 (913

5.91 - 5.95 (1H), 6.72 - 6.86 (1H), 7.65 - 7.68 (2H),
mg).7.70 - 7.73 (1H) Preparation 43

MS (ES): M/Z [MH+] 514.2; expected mass for C15HI9CI2F8NSS + H is 514.0
TH-NMR (CDCI3): 2.79 - 2.82 (3H), 3.03 - 3.06 (3H), 7.75 - 7.77 (1H), 7.80 - 7.83
(2H)

Similarly prepared to Preparation 34 was:

Preparation 38

N'-[3-cyano-1-[2,6-dichloro-4-pentafiuorothiophenyi}-4-(1-fluorovinyl)-1H-pyrazol-5-
yl]-N,N-dimethylimidoformamide; from the compounds of Preparation 58 (380 mg,
0.68 mmol) and Preparation 61 (295 mg, 0.88 mmol) to give the title compound (85
mg). '

MS (ES): M/Z [MH+] 477.9; expected mass for C15H11CI2F6N5S + H is 478.0
'H-NMR (CDCI3): 2.77 - 2.81 (3H), 2.99 - 3.03 (3H), 4.92 - 5.09 (2H), 7.70 - 7.73
(1H), 7.79 - 7.82 (2H)
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L/1-{3-cyano-1-[2,6-dichloro-4-(trifluoronethyl)phenyl
]-4-11-(difluoronethyl)-2, 2-
waledos0er7avi nyl | - 1H pyrazol -5-yl } - PCT/IB2004/004193
L/, L/ -di met hyl i m dof or manmi dgs To a sol uti on of
tri phenyl phosphine (524 ng, 2.0 mmol) in
L/,L/-dinmethyl formam de (5 m), under nitrogen, was
added di br onodi f | uor ong |6f]i2‘£) ng, 2.0 mmol ). The
m xture was stirred at—r‘%g#rf-errpﬂature for 30 mn,
N'-[3nybaoel -tm@;chxﬂﬂb/ r(tj)|-4)4(1tr|ﬁtjlE’lf‘(ﬂnahyl)ghlaerﬁ]gﬁ((?iﬂéomCﬁﬂyl)m H-pyrazol-
. in I met ormam de (1 . To the
S5yl Wf‘im@tk)éé@maﬂ@é@am'@ée(r) zinc (130 ny, 2.0 mwol) and
To alBlufiGRef PPEpaTatibN 62 Pess ,28.6 frieh) ih i%traﬁgé’ro’ﬂ?t% VAgas@nml) at

m Xture was concentr a vacuo and t si due

—30°(b uwiasi atidsl dfdpvebe dsopnopylogagrEsjur sthioride (2M! int tem@hydrofuran
i th_di chl oronet hane. . The appropriate fractions

13.73 M2 hdmird). c Hhe éﬁ@mnemmt@regwa@ shrregatasPdn fqr33Q mip, before

additff) pf WdohoAett! did ¥Hdndth (ot iny bRy ddaant 15375, 3.5 mmol)

The (&&dtion2 niikture vas tiiet-alloediSto ward? t¢ Irbbm Yelﬁﬁeratﬂre68 To the

B2 R W Rt e e
and (Ijé [t}lkgﬁé%% Ie¥trh¥iedy chléfhg}’k%é@te g?]ds’ﬁ)én Tgmfe &Iomll(oln(e% organic

't m dof ormam d susp
phasesnnenenwaehedah\yﬂir sdturated(ddigmnthlodde @ommh) dvied (MgSO,4) and
owed.to settl and s,r@u nmuch tetra

concBpti S i Vapiteq Then eslid AR (o A IS S e fethyacgther. by
addltiUWoﬂ-éethle@h@hQN lth Qrv@ﬂl’ﬁ‘éﬂ)%rét?o% 897 6@ the sol ution

tirred under nitrogen. 2-brono af | uor opr opene

'H- NMR GGD@BB 278 .§2 (aH), c@ﬁaeﬂgéa G o6eﬂ1c0616&:|(%)ss7e$7 7.71
r and added slowy to the zinc solution
(ZH)’\L;E?gS ﬁrw%%&@g) The reaction mxture was then stirred at
roomtenperature for 12h. To Preparation 62 (1.04 g,

2.0 mmol ) and tetraki sl?tma:rbﬁonl@osphl ne) pal | adl un( 0)
upder nitrogen, ded the sol uti

N-{3Lians: T2, Balliire A oromalP RN a -t e rometay pvinyll-1 H-

g @ H{ggw ion mxture was stirred at
pyra%ﬁéﬁcﬁ?‘NﬂIS& Aﬂmﬂgﬁ‘?g{a‘?@ggoc for 6h. The reaction
To Prepdratien \88s(2p@ugt i4t 26 nerdol) ensk tstrakis(iriphaogiphbsplaind)palladium(0)

(246 Tpga D LHMAY e QU NGy iarrarnice (7o mf iS5 affed a solution of

Preparation 65 in tetrahydrofuran (15.75 ml, 6.3 mmol). The reaction mixture was

then heated at 110°C overnight in apparatus equipped with a Dean-Stark trap.

The reaction mixture was concentrated in vacuo and the residue was purified by
flash chromatography (silica), eluting with toluene. The appropriate fractions were
combined and concentrated to give Preparation 40 (1.5 g).

MS (ES): M/Z [MH+] 438.0; expected mass for C17H11F8N5 + H is 438.1

'H-NMR (CDCI3): 2.78 - 2.81 (3H), 2.95 - 2.99 (3H), 5.84 - 5.87 (1H), 6.20 - 6.23
(1H), 7.28 - 7.33 (2H), 7.64 - 7.68 (1H)

Preparation 41

N'-{3-cyano-1-[2,6-dichloro-4-pentafluorothiophenyl]-4-[1-(difluoromethyl)vinyl]-1 H-
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concentrated in vacuo. The residue was purified using
an Isolute(tmcolum (silica, 50 g), eluting with
wo edoaeeE49 The product - containing fracti ons werBCT/IB2004/004193
concentrated and the residyg was dissolved in
acetonitri | e/ wat er/ di met hyl sul phoxide (12:1:3, 1.6
This solution was further purified by automated

Vi raphy (G |son system 150
pyrazB'i §m@ @Egmhﬁd@@ﬁmﬁq usi ng an acetonitrile :
To avvabhzmogr eflimathy [tfsheHylgosphohjum THsrermo@r(:lpS(D a§,5.05 mmol) in
actions_were concentrated in vacuo t

tetrafmd(g@falfm (&% mly gt CGryyas reded buMhﬁ‘ll[.ll%q-&q 6o hexane, 3.2 mi,

5.05 %@@@f%@ ST ST @fé ﬁ%’\%gw ﬁ?gbg@?%g}g)ﬂﬁ 7275, 3.37 mmol)

in tetﬁai@félrdfllhﬁn (10 ﬁﬁ) wa$. added4hd Biee pedctionomixtdre was stirred at room

-{3- cyano- 1-

tempe@mrecmro% 8-- (1{0( fhe (rAcHiRBtMbdYPpNanaddedowater (50 ml) and the

mlxtuﬁknﬁsl =XiraC nr% %\ntf‘n)ethw eﬁejaltﬁ(gyxr ?é(% (r)rlﬂ) ThF combined organic phases
were Ldrjed (Mg8Dyandri c:dxmbentramddm Wcaosoﬂ'hm mesidife was purified by

colurrE;% ?({{ﬁ% quj% rréﬁ‘ﬂ ()3%\(1 Me%&%@é/\yl acetate : hexane [1:4 to
1:2]. ”*I'ﬁ’u@erébéip?%iﬁa' R clidis 6w@re S&ﬁbm@a' )arﬁﬁdcorwentrated to give

di bro ane g, 41.2
Preparadgioniddn(1d & gur e vvas then stl rred under nitrogen at

ws (ESR Rl FREERE04 8, afbertad Masedtl EoBRARCIRE Tof i a3 0

H-NfMRODOS) orzais)grzamxareﬁlz 9¢a)2 95A(t3h|) g5 F@i eavsehtﬂ)l 81 - 5.94
t ol uene :" di chl or onet hane

(1H), £oibf o frd Bt W) 7t 1 666 (ﬂb'r)e; &8nty. ﬁ%d?-"d;wd concentrat ed
to give Preparation 45 (2.8 g). M5 (ES): M Z [ MH]
522.0; expected nmass for C17HICI 2F8N5O + H is 522.0

Slmllﬁ’ﬂfpﬂéaﬁédw P#6pdntatiyh 43, Wagli cyanopr opanoate To a
ution of ethyl cyanoacetate (916.0 g, 8.10 nol) in

L/, L/- dlmethylforrmmdp 2.5, L s added slowy
gl ycol onitrile (700. OM—&&—\%B in water (55%
{45 i ium
N {43 %l?é&huce@gfe@ﬁtg]@]r@}% E}%ﬁ’? 16[§C3e3§|o?9§5r6ﬁ§ ensuring
(trlﬂuormtlemlybphe:a)dl-nHrpylramjéi-wl}w Al~dimethyitmldoﬁnrnmvle, 3dogn the
he reaction stlrr d at

comRaigLFEp et BEgRPS Tine 7 Didlh EroRe e Wescompound (800
mg).
MS (ES): M/Z [MH+] 468.1; expected mass for C17H12CI3F4N5 + H is 468.0
'H-NMR (CDCI3): 2.75 - 2.78 (3H), 2.91 - 2.94 (3H), 5.67 - 5.70 (1H), 5.91 - 5.95
(1H), 6.72 - 6.86 (1H), 7.65 - 7.68 (2H), 7.70 - 7.73 (1H)

Preparation 43
N'-{3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[1-(difluoromethyl)-2,2-
difluorovinyl]-1H-pyrazol-5-yi}-N,N-dimethylimidoformamide

To a solution of triphenylphosphine (624 mg, 2.0 mmol) in N,N-dimethylformamide
(5 ml), under nitrogen, was added dibromodifluoromethane (420 mg, 2.0 mmol).
The mixture was stirred at room temperature for 30 min, before the addition of
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filtered and the filtrate adjusted to pH 3 by addition

of acid. The organi c phase was separated and partially
wa@oeoseatnat ed i n vacuo. To the concentrat e wasPemthido4/004193

di ethyl ether (1L) and the gpl ution was washed wth

water (5 x 1 L), dried (MySq 4) and concentrated in

vacuo to give Preparatl on 46 (803 . 1H-NWR (CDCI 3):

Prep%_a%@n_sg_@% %@ 16 A jn T egth&lféép%mgdreatﬁ&ﬁ') To the

mixtuasyay agacdRioke® Zind ( 1‘33} mgarzoe imrhol) and the reaction mlxture was
. - di $hl o-’\trlfluororrethony n,yIH-fl Ccliflémroms
stiregdon T h.  Hhe reastignimixiyre wassie atpdim vacuo and the residue was

T
apprepnigie drattio 65 Gvarg ) conmbinbiVRndGRTicentratedrtb give. M@pasition 43 (410

2.93 - 2.98 (3H), 6.42 - 6.71 (1H), 7.28 - 7.31 (2H),
mQ).7 65 - 7.69 (1H) Preparation 48

MS (ES) r{/lftiz wﬁﬁlfzté? Ig2 eﬁ?&':téﬂ 'n@éég fﬂ;r @1"7'H1lomaz Pms hnomé abarw

-(difl uorone

) Vi ny yrazol -5-yl } -
H- NMR dw&wzmaa or rfaH1) 0&95 -rﬂ QBL(Bb())oﬁ 430t 55752 (fml) 7.66 - 7.68
f e (IMsolution, 11.7 m, 11.7 nmol) and
(ZH)@ER\;W%‘? yl phosphoni um brom de (3. 91 g, 14.0 mmol)
in cycl ohexane (50 mM) was stirred at 500C for 45 mn

and then cooled to 1G)E‘regg‘raﬂbut44on of Preparation 72

4. 40 9. 36 th 0O n
N3 rage- Bhb eI EtITEHOrRe iy DRy L 2 e IN e o o ¢ o

(trifluoPSHik ?W@gg% ray?ﬂa 5 8@3 Iﬂ‘&l‘%@ﬂﬁ/ itfidor¥famid

concen acuo e resi ue was purﬁi ed by

A sué;bensﬁbn:bf Rm?JZIapmyte(ht-Hydwmram t115.¢ e di1 2.0tmedal) was allowed to
uene C ane 0:1]. T . .
setﬂ%aaﬁa&mape B o ReY O AP esshie edohl. bt Riskeyzine was
e g e L bRt e R U S i soMien Mg gtigod under
nitrogeh. Nmb(dme)taflaomprepaam 05H),, 52. enol) 2vas coBepnsed into a

coch §9sse15u88et sk 5t 558 sl oS Cae Sl vnoe.
The H&etion mixture was then stirred at room temperature for 12h. To Preparation
62 (1.04 g, 2.0 mmol) and tetrakis(triphenylphosphine)palladium(0) (120 mg), under
nitrogen, was added the solution of the zinc reagent in N, N-dimethyiformamide (12
ml, approx. 4.0 mmol). The reaction mixture was stirred at 90°C for 3 h and then at
100°C for 6h. The reaction mixture was partitioned between ethyl acetate and dilute
hydrochloric acid. = The organic layer was separated, dried (MgSO4) and
concentrated in vacuo. The residue was purified using an Isolute™ column (silica,
50 g), eluting with toluene. The product-containing fractions were concentrated and
the residue was dissolved in acetonitrile/water/dimethyl sulphoxide (12:1:3, 1.6 mi).
This solution was further purified by automated preparative liquid chromatography
(Gilson system, 150 x 30 mm Luna C18 5 u column) using an acetonitrile : water
gradient [65:35 to 95:5]. The appropriate fractions were concentrated in vacuo to
give Preparation 44 (28 mg).

MS (ES): M/Z [MH+] 506.0; expected mass for C17HI9CI2F8N5 + H is 506.0
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Preparation 49 /V-~-cyano-i
-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-[1

weo gdosoer7adret hyl ) vi nyl ] -1 Hpyrazol - 5-yl}- PCT/IB2004/004193
L/, L/-dimethylimdoformam @, fromthe conpound of
Preparation 73 (370 ng, 0.85 mml) to give the title
conpound (242 ng). M ( ES) MZ [ MH] 434.0; expected

MR RCOR )2 g S 1. 23053 09 o, TR e o - 7.7

(2H)5.07 - 5.10 (1H) 5.61 - 5.64 (2H), 7.61 - 7.64 (1H),
7.65 - 7.68 (2H)Preparation 50 *-{S-cyano-i-p.

-dichloro®-Ctri fl uorometh enyl | -i sopropenyl -1 W pyr
azoI- - yl}-L/, L/ -di ﬁ&ﬁ%&%ﬁ&' AL mami de To a sol ution
Qyahsi ?b@ndwmm(tﬁnusmn% )ggeﬂylpa J2%- éﬁufmh) in

rile A,

acetonl m wer e | ecul ar si eves

(tnﬂugrqyngmyl)wﬂyléﬁ pynatﬂl S{MlidVd‘d}Hunetbullmmf@rm@rntd@d off
and added to Preparation 74 (100 ng, 0.23 mmol ). This
m xture was cooled to -100C and thionyl chloride (33.5

To a"doluﬁbn‘léf Préparaties 7aded girﬂpwmmog%t NYN-‘dimétHylfGrrﬁémlde (60
sodi um et hyl ner capti de 1) wa

ml) \A@@oﬁdﬂesirtuphﬁ@ylp%‘mhlm (#1 Brair82. w@uo aadéﬂbnom%ﬂuﬁrpmethane
(8.6 QOEW @ng a‘rH ere%ﬁéﬁ”n%gfuge W{s {h%"ﬁcétgPéh mnééPbgrgg%ﬁ at room

‘'oncen vacuo an resi due was a

tempdraihf@fmrmdbme 'Kifd)rerdc)tlonTMB(tml whs eonvastra@shadvaduohand the
drie and concentrated. in

feSldvam PW@dr%f'%CW%ﬁg?@@yt(ﬁﬂ'é%H‘"@ gradiens ehitiay, toluene :
dichi&lohdtRgnd @Ep dpchlAr O“ﬁ éﬂ@tef laLfighe 5\)8@1%1 fymr%lsxed and

concentr at in va reparati on
concafiraties)to ge/P fdaratici 85 @2. 8@g<)pect ed mass for

MS (ESF IV 522 oberBested snass for &g HIGIRE ENEOLDH isgi220
(1H). 5.30 - 5.33 (1H). 7.59 - 7.60 (1H). 7.64 - 7.67

(2H) Simlarly prepared to Preparation 43 was:
Preparation 51 ~-{S-cyano-i”.

-di chl or o”-f Ori f 1 uor onBreparation4éhenyl H-~~-di fl uor o-i -

inyl]-1
Ethyl('i gﬁ%@%aﬁ/ vyd? net hyl i mi dof or mani de; fromthe

To a solution of ethyl cyanoacetate (916.0 g, 8.10 mol) in N,N-dimethylformamide
(2.5 L) was added slowly glycolonitrile (700.0 g, 6.75 mol) in water (55% solution).
To the mixture was added potassium carbonate (932.7 g, 6.75 mol), over 1.5 h,
ensuring that the reaction temperature did not rise above 30°C. The reaction
mixture was then stirred at room temperature overnight. The reaction mixture was
filtered and the filtrate adjusted to pH 3 by addition of acid. The organic phase was
separated and partially concentrated in vacuo. To the concentrate was added
diethyl ether (1L) and the solution was washed with water (5 x '1 L), dried (MgSOy)
and concentrated in vacuo to give Preparation 46 (803 g).

'H-NMR (CDCI3): 1.28 - 1.34 (3H), 2.95 - 3.01 (2H), 3.84 - 3.89 (1H), 4.27 - 4.33
(2H)

Similarly prepared to Preparation 43 was:
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conmpound of Preparation 75 (6.50 g, 12.9 mml) to give

the title conpound (2.5 g). M5 (ES): MZ [ MH] 537.9;
wexpsmbedd mass for CL7HOICI 2F8NSS + H is 538. 0 RENMBAR04/004193

(CDCI3): 2.74 - 2.77 (3H), 62.96 - 2.99 (3H), 7.60 -

7.63 (1H), 7.68 - 7.72 (2H) Simlarly prepared to

Preparation 48 was: Preparati on 52

I V-{1-[3-chloro-5-(tri | din2ovi1- 3.
no-4-[1 - (trlfIUOrgneﬁrle F4Y hvl)pyrl in-2-yl]-3-cya

|- 5-y
N'- {3-byarImS-—1e[QrB}bIIw\Iorm@(mihnasmme]mxyf)pbamyl é[%grﬁugmngé\yl) 2,2-

dlfluogmﬁatﬁ&{l é))ggggln%yl}(}\xép@ggtgylw | r n%gévfrbﬂ'? éﬁ% ﬁ‘neoc?und of
Prepegﬁgén f79r(1 S"% 3 @Ng gﬁvé’kﬂestlﬁbgc?orhpéhha\lmd
"H- NMRZ(CDCB)za 7(41Hyz 787(349), 2. 93 682 &;&H) &. 112 -6 §11(6F§,1Z|)28 7.31

(1H) Simlarly prepared to Preparation 43
(ZH)i%e(?ﬁé:’ 75%%@1)ati on 53 P P

I VAS-cyano-i - 7. e-di chl or o™ di f | uor omet hoxyJphenyl H "7-

di fluoro-i- (trifiuorPrepayationdgl 1-1 H pyrazol -5-yi}-
L/, L/ -di et hyl i m dof or mam

N-{3oyapereia iniorpb aroremng hanoPRSTY g LI TRt viny -
P GO EREDL) 0L0 ee

A m&tt?ré of 2pc&ﬁss{|6ﬂﬂ) te2-bakoxide. @8 (SHytiors. 36.7- ng, 7b1.7 LMmol) and
methyliieheryrissanpoiien bromids £ 87 ntAp BRIl M bfleRPrane, (50 m
was Lt}rrédj ok ISH% ?%b gncfﬂaéHﬁé ﬁ@fj%' b] A/ solutlon of Preparation

azol - of ormam de; from

72 (4.he gomeumﬂncdj uPrdmmmra*methaﬁé (20! 0D was actzﬂen!nangl the reaction
gi ve the t|tIe co

mixtiacas lawest G WAIES 1P dioor dRTBEIANEN 5 e pPpdiarafigture was
concé@ﬂé%e@rl%Wd%S%‘?fdeﬂetr@sﬂﬁéﬁﬁéﬁbbﬁﬂ'bd%%ésh Rhairaa@igraphy (silica)

with gradient elution, toluene : dichloromethane [1:0 to 0:1]. The appropriate

fractions were combined and concentrated to give Preparation 48 (3.6 g).

MS (ES): M/Z [MH+] 468.0; expected mass for C17H12CI2F5N50 + H is 468.0
"H-NMR (CDCI3): 2.74 - 2.78 (3H), 2.90 - 2.95 (3H), 5.76 - 5.80 (1H), 5.89 - 56.93
(1H), 6.16 - 6.46 (1H), 7.27 - 7.31 (2H), 7.58 - 7.62 (1H)

Similarly prepared was:

Preparation 49
N'-{3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-{1 -(fluoromethyl)vinyl]-1H-
pyrazol-5-yl}-N,N-dimethylimidoformamide; from the compound of Preparation 73

(370 mg, 0.85 mmol) to give the title compound (242 mg).

MS (ES): M/Z [MH+] 434.0; expected mass for C17H13CI2F4N5 + His 434.1
"H-NMR (CDCI3): 2.78 - 2.81 (3H), 2.92 - 2.95 (3H), 4.95 - 4.98 (1H), 5.07 - 5.10
(1H), 5.61 - 5.64 (2H), 7.61 - 7.64 (1H), 7.65 - 7.68 (2H)
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L/"-{4-{1-[chl oro(difluoro)nmethyl]-2,2-difluorocycl opr
opyl }-3-cyano-1-[ 2, 6-di chl or o- 4-
wQ toosfobaray onet hyl ) phenyl ] -1 H pyrazol -5-yl }- PCT/IB2004/004193
L/, L/ -di met hyl i m dof ormam d®; fromthe conmpound of
Preparation 78 (100 ng, 0.2 mml) to give the title
conpound (124 ng). M5 (ES): MZ [ MH] 535.9; expected
mass for C18HL 1C 3F7'ﬁe§aﬂ1ﬂit§n 8g6. OPreparation 56
d- am no-i-".
N'-{3-dydnél14@;®dichlorot4-(tafloombisttylphenyl]-4-Isopyoparyl-d Hepyrazbi-5-
nicie i xture of Preparation 29 (600 ng, 1.79
yl}'N’mgtﬁWW@Qﬁfm?@dﬁi ) and ammoni um hydroxi de (5 )
To a YBfRitiBA %?&r%utﬁ@%&ﬁiﬁnﬁgmtoﬁa@ 20£84d,' P69 W\%bH][iﬁ a‘g@g)nitrile 7

concentrated 1 h vacuo an e residue was purifie ty
mi) wereuaddedmooiecular ssievey $4Aj 8d) ,g)el Afieng3@imin, the solution was

cecafleir i SRR E P BRedR 2 Tud ohd 0. R ARR, DA Mo was
cooled id 1@ RARNthidAA CHIBde V83 653) :0.46 Zn[ﬂﬁg* Wad0ddded dropwise.
expected mass for CL1IH/F5NAO + is 307.06 1H NMR

After (s8DB1QDjar 0 88n - s&diom (heH)yimer@ptide 1384amg20)46 mmol) was added

and thg BAGEGN Fibgife wasallpwed o WAER dRLPATHATERS/ALYS; SYaright. The

reactio®y ni%RIr€ - wasachRreeitrdtbe MY akgoPhRAT &F thECREHNEY Was added
EP933363 Al, W©824767 or WHO804530. Simlarl

dichlgroepsihane (50 Pdpafhe Folilion was washegawih walests x 35 mi), dried

VO S- S . -
(MO FRfKERERfatecLin as: s smidhin yae Pagsed frgyeh 2 sfica plug.
elutingy wdthL didhlorofligtrame.| | Thdofilrataiate;concentratedl gongzeubdto give
of Preparation 79 (52 g, 103 mmol) to give the title
Pfep%@ﬁ'ﬁﬂﬁdﬂ@lﬁ“g)- as a |ight brown solid. 1H NMR

MS (@%@MQ@Z &q.ofeg;}iéféc?*még%% 7ROTIERENS +H 18 416.1

TH-NIR (CDCIZ)o 2okt (03 (BIHY, 206 or2. 28 (8H), TO3raB9ds(3) 5.20 - 5.22

(140,390 wes b afp ic0d 5 heen LI ' (53 15 i 0.6

nol ). The reaction m xture was cooled to

, Similarly prepared to Preparation 43 was:

Preparation 51
N'-{3-cyano-1-{2,6-dichloro-4-[(trifluoromethyl)thio]phenyl}-4-[2,2-difluoro-1-
(trifluoromethyl)vinylj-1H-pyrazol-5-yl}-N,N-dimethylimidoformamide; - from  the

compound of Preparation 75 (6.50 g, 12.9 mmol) to give the title compound (2.5 g).
MS (ES): M/Z [MH+] 537.9; expected mass for C17H9CI2F8N5S + H is 538.0
"H-NMR (CDCI3): 2.74 - 2.77 (3H), 2.96 - 2.99 (3H), 7.60 - 7.63 (1H), 7.68 - 7.72
(2H)

Similarly prepared to Preparation 48 was:
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O0C and 2~brono-3, 3, 3~trifl uoropropene (20.75 m, 0.2
nol ) was added dropwi se. The reaction m xture was then
w@bdosimerd4e o warmto room tenperature and stirredi/iBder004193

ni trogen overnight. The reagfion m xture was again
cooled to QC andhydrochloric acid (5M 200 m) was
added dropwi se, ensuring that the tenperature of the
sol ution remai ned bel oW g ioF reacti on m xture was
then stirred under nit h. To the reaction

N'-{1rfi3x¢hlo - Mtnfladttﬂdetﬂvyt:)bgwdhn%—iil%ﬁ -dyh00-4+ - (tlaﬂdormﬁahyl)vmyl] -1H-
ases € agueous | aye
Vra§ép%vatl\é6} dirtp i soramamid aroaa e camesurid @6 Reparation 76

(0T SAons QP L B FSRRRMB ORI, sl

MS E8): Mé2 [Mdiis-] a3 . (HGH(eécteﬁahaksefQIrGﬂ aHD1 OIFBNG € 4ist43791

"Ny RAEEEAR 758 o S o oRime RGP, H g oo (EALB.26 - 0.28

1Ha dr A 4Q P t 59 (2 62 g,
(EggLed (AR Gno s o pvEsRERAe 59 (2620

(1H) 5. 80 - 5.88 (1H), 6.22 - 6.36 (2H) Preparat|on
S'm'%g'é!%éﬁﬁ%fﬁg tQt FP?[%P&'@?( Wf?@)henyl Hti~trifluoromethyOv

iny -1Hpyrazole- 3-carbonitrile To a m xture of
Preparati on 82 (223 ngpr@pﬁ-amlﬂ and Pr epar ation 59

(212 ngﬂz add under nltrog
§Oq!lglplpbqr4o(ﬂ1ﬂuoromethoxy)phenyl]~4 [2, dlflUOFO 1-

(tnﬂJ%?Fn@hﬁy?)(: rfLY Ph) %ﬁrﬁq)ﬁs@%}@eﬂ/ﬂﬁn nH{l@ka{é@n@é :/‘)h gr%m the

compouridipg Rnaparadidad??aﬂ%mg shflimmotjatdbgivat thestitleutompound (107
(1M 2 m) and the biphasic reaction m xture was
MQ)-heat ed under nitrogen, at 85C, for 22 h. The reaction

MS (95t M2 [Mﬁﬁé%@'(ﬁde g@b it sywdrfcwwwmgwm@j +34¢k 5dﬂfo

or gani c r was separate This was then washed wt
H- NMRe(BQQBX 2377?1-)2 88r(3eHj ZJS@SCQ)QQa@d'l)Cﬁrﬁfemﬁrm éﬁjH);rﬁjEﬁ 7.22

itrogen. The residue was purified using
(ZH)gﬁ'%%s'??gbZin) cartridge (silica, 10 g) with gradi ent
el ution, cyclohexane : dichloronethane [3:2 to 1:1].

The appropriate fracti pagpayationcsyroi ned and
concentrated to give Preparation 60

N'-{3xgyanont 13, 6dishlero-dengidafiuaiotiiephenyfl- %ﬁu%@qpmﬂhw 2| 2-
diflubrdvinyR:1H-pyrazol-5-y-N, N-dimethylimidoformamide; from the compound of

Preparation 67 (1.02 g, 2.0 mmol) to give the title compound (612 mg).
MS (ES): M/Z [MH+] 546.1; expected mass for C16H10CI2F9N5S + H is 546.0

Similarly prepared to Preparation 3 was:

Preparation 55

N'-{4-{1-[chloro(difluoro)methyl]-2,2-difluorocyclopropyl}-3-cyano-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1H-pyrazol-5-yl}-N,N-dimethylimidoformamide; from the
compound of Preparation 78 (100 mg, 0.2 mmol) to give the title compound (124
mg).

MS (ES): M/Z [MH+] 535.9; expected mass for C18H11CI3F7N5 + H is 536.0
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1IH-NVR (CDCl 3): 3.90 - 3.98 (2H), 5.96 - 5.99 (1H),
6.25 - 6.28 (1H), 7.80 - 7.82 (2H) Preparation 61

wao ook 1 - f 1 uor ovi nyl ) st annaneTo a sol ut i onPE©F/1B2004/004193
Preparation 83 (4.7 g, 19.4>mvol) in dry
L/, L/ -di met hyl formam de (50 m ), under nitrogen, was
added bis(tributyltin)oxide (6 m, 11.7 nmol) and
caesium fluoride (500 ng, 1.94 mmol ). The reaction
m xture was then stirred overnight at room
tenperature. The reaction m xture was diluted with
water (100 m) and extPrpardtiont86 a m xture of hexane

5-amsdd ot hzf"ﬂi'grqlmg Vhpheil Byt Bes-sribagamide
A miskd/bf P'Pe;gaﬁgtl rep at| 8h%&ﬁ%§%ﬁ%f‘g5 frﬁl?g 4 Bmmonium

vacuo to glve as a our ess
hydraiide (ﬁl—HNb/RmeéDﬁbabed &t 8502C 0fo895 ( BAH) , The 9L‘eact|d:n06nxture was

6 1,27 - 1.35 (,7H), 40 - 6H), 4.41 -
conc%rit;gtedgnlgacucg ang g § %&lrlﬁ |WRS yug?@éa@e@o{%ﬂn chromatography
r ' t
(smcﬁ @Rﬁ@@cwgﬁoﬁ%hltﬁ?r@etggﬁﬁ oryg d Elattfgﬁ[gl1dor-5¢r% taﬁ{/) 3prﬁ:1te fractions
were]oombloeld)amd cohcpnirated togive the title ¢ompound (21 0 mg).

s (ESEZ BT 307 10eapgcieq miass ol EABRANEAD s Bz 08

H- anrge@ s5B3/.05 baw1 Iy Y58l I7i6w id. M5 (ES): Mz
% expect\gd ?mss for cﬁ%a 2F3IN5 + His

501 9 1H—N|\/R (CDCI3): 2.78 - 2.82 (3H), 3.03 - 3.08

(3H), 7.67 - 7.71 (2H), 8.23 - 8.27 (1H) Preparation

63 .

I V-{ 3- cyano- 1- [ 2, 6- di CHehasaion 37 o1 omet hoxy) phenyl ]

5-annn1d-7-[2,‘ﬁpducblort5a4ydtr}lﬂud:bniethyl)qbih&ayi]l-ﬁhhnyldﬁﬂwymdlée}carbonitrile
Lromthe conpound of Pregar ation %é 1 9.7 nmmol )

may bg PPHEOAROTAD 40 ERA3GIRA A 5 WWOGP24RB e dyOSRPabTan i
374.0; expected nmass for Cl4HL 1ClI 2F2N50O + His 374.0
1IHNWR (CDCI3): 2.76 - 2.80 (3H), 2.99 - 3.03 (3H),

Similérly prepaed To PréparatioB B 1-wés: 72

Preparation 58
N'-{3-cyano-1-[2,6-dichloro-4-(pentafluorothio)phenyl]-4-iodo-1H-pyrazol-5-yl}-N,N-
dimethylimidoformamide; from the compound of Preparation 79 (52 g, 103 mmol) to

give the title compound (45 g) as a light brown solid.
'H-NMR (CDCI3): 2.77 - 2.81 (3H), 3.02 - 3.05 (3H), 7.78 - 7.81 (2H), 8.21 - 8.24
(1H)

Preparation 59

1-(trifluoromethyl)vinylboronic acid

To magnesium turnings (5.83 g, 0.24 mol) in tetrahydrofuran (400 mi) was added
dropwise trimethy! borate (68.13 ml, 0.6 mol). The reaction mixture was cooled to
0°C and 2-bromo-3,3,3-trifluoropropene (20.75 ml, 0.2 mol) was added dropwise.
The reaction mixture was then allowed to warm to room temperature and stirred

under nitrogen overnight. The reaction mixture was again cooled to 0°C and
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(1H), 7.1 1 - 7.15 (1H), 7.21 - 7.24 (1H), 7.70 - 7.73
(1H) Preparation 64

W@ 300896071a9 1-[ 2, 6-di chl oro-4- (trifl uoronet hyl) phenyB2po4004193
{[(1)-(di et hyl am no) net hyl ?ye] am no}-1/7-pyrazol - 4-yl
) (iodo)zinc To a solution of Preparation 62 (5.02 g,
10.0 mmol ) in tetrahydrofuran (24 m ), under nitrogen,

vy S AGSE ORISR de3heoyh Bl 7 e temperaure

of th81sdltioh MaRaihB8 betdw 1028, OTRE Reshondhixt@@as {hen stirred under
tenperature. The excess zinc netal was allowed to

nitrogen tfoe 48 Tnethecﬂeacu@n noizturei was gdeed pdietityl @thes4(100. al) and

vvenightah s dingr o vTeg T e .
with did!ﬁ%l(éiﬁ/eﬂ (1 00erhl) Al @6Mb1'm>d drg@nit pﬁésésrﬂverel\?«l@sﬂed wnth water

in tetrahydrofuran (43 nl’), under_nitrogen,
(100d@9e<§"‘2db(1'\491%0@ ana -qonceniiategpiopaauo.ede they reslgue sr@aso added

ov{FEobe, B0l ABIR b ebSPyRoloh T oS0 Y ot

by d@Uéntf ngme @0lutishMwadhiey mﬁr@bm\ekané’r aRardviddPh Yhcuo to give
reparation 66 /~-{S-cyano-i -

Prepamtfqm@? 6262 g, D1Q7omeneasy wptiterapdd. | odo- | H pyr azol -

1 I def.ar f ound
H- Nﬂfgﬁ@éﬂpéacr))aﬁ%dgeé?ﬂ( f|[9 88% r@@’ﬁ‘:ﬁﬁ ({g gi ve title
compound (2.3 Q). 1H-NI\/R (CDCl 3): 2 79 - 2.82 (3H),
3.03 - 3.06 (3H), 7.27 - 7.33 (2H), 8.22 - 8.25 (1H

Simlarly prepared to Pr tion 39 were: Preparation
67 L/1-[3-cyano-1-[2 Pregaration b
5. L a
B R et AR
yramlefﬁ calrboodrﬂpound of Prepar ation 58 (2.50 g, 4.47

Toa mrxh)re o??’? %(on %'}e&'z% &10 Zi mrq)ol) and Preparation 59 (212 mg, 1.0

mmol) was added, wunder nitrogen, a degassed solution of

tetrakis(triphenylphosphine)palladium(0) (2 mol%, 23 mg) in toluene (10 ml) and
methanol (2 ml). To this mixture was added aqueous sodium carbonate solution
(1M, 2 mi) and the biphasic reaction mixture was heated under nitrogen, at 85°C, for
22 h. The reaction mixture was cooled, diluted with diethyl ether and the organic
layer was separated. This was then washed with water (2 x 5 ml), dried (MgSO,)
and concentrated under a stream of nitrogen. The residue was purified using an
Isolute™ cartridge (silica, 10 g) with gradient elution, cyclohexane
dichloromethane [3:2 to 1:1]. The appropriate fractions were combined and
concentrated to give Preparation 60 (138 mg).

MS (ES): M/Z [MH+] 415.1; expected mass for C14H6CI2F6N4 + H is 415.0
'H-NMR (CDCI3): 3.90 - 3.98 (2H), 5.96 - 5.99 (1H), 6.25 - 6.28 (1H), 7.80 - 7.82
(2H)

Preparation 61

tributyl(1-fluorovinyl)stannane
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M5 (ES): MZ [ MH] 511.8; expected mass for

C15H10CI 2F7N5CS + His 512.0 1H NWR (CDCI 3): 2.81 -
wWQ@2@3/06@8k) , 3.09 - 3.13 (3H), 6.41 - 6.69 (1H)PCTIHEB04/004193

7.85(2H), 8.51 - 8.54 (1H) PRreparation 68

L/ 1-{4-[chloro(fluoro)acetyl]-3-cyano-1-[2, 6-dichl oro-

4-(trifluoronethyl)phenyl]-1Hpyrazol - 5-yl}-

To a'—séolhﬂor?I 'Wr@éér‘dﬁﬂ kY r(ir?n%d?g 4f l& i gg Udrhq'le‘i’fﬁylformamlde

Preparation yF'magnesi
(50 m&omndg)r nltvﬁgeétES)waMaZic[éde]s t4|50tyﬂtln ex|uec¢aem|naas7 fmn‘nol) and

caesiirg ftionde (Dbma, .99 mme). %Qowr%act?ggﬁlxw Whsgthen stirred
overﬂlgﬁtlaﬁ ?6'8m tgnﬂ{élratu?e 48I'h%1ﬁac? bR RAL rF‘Wa@%I juted, Wlt Wﬂtﬁr (100

oro-5-trifluoronet pyri
mi) arpiyeaizmtedaummmmure bé h&ugneearmir dmh)éobthenc(n’i dl; nQOtml) The
500209. . Pr e‘ﬁﬂ?r ation 70

extrafiS; RIS JASteI PR MASFoRer R BIpIREtyRtRd riRg solsion. @0 mi)
dried- gﬂgsqm tarid @ofeshtiated! mr Vhsud 283910@ ,PrépaPatiRo Bl (im g) as a

ded carefully to sul phuric aci concentrat ed,
CO|0U’H%SS @asuring that the tenperature did not rise above

TG 088 0908, G375, LoB Bl 2! 5T eo - 160

(6H),%4.44 mm11|+|)15a12ﬁt5q3a(q| (3 m). The reaction mxture
was then heated at 500C for 1 h and cooled to room

tenperature. To a solution of Preparation 24 (500 ny,

imi ' ki 5> m dded t
S OPBEL BB o 1), U, Lo e

salt, added dropwi se at OQOC. After conpl ete addition,
anmmoni um hydrOX| de (6 Ptepawationd®d and the reaction

N-(arabe B Rl Gee BT Bhe SR o TR Bk Ay Sk 1.

d.memwnﬁuéfowam@srd;ﬁrﬁﬁ@ebfr@wﬂdIdf pféga@uoﬁf& oeﬁgd Y82 mmol to
rtitioned between di chl oromet hane and and

give theetl g@mpoumxhas@ yedlowseryatadiinedsoligh i ed (Na2SO4) and

MS (EQYSGT IHET502 1Y 8450t nfhecror R LPIND + s (1.0
'H-NMR (CDCI3): 2.78 - 2.82 (3H), 3.03 - 3.08 (3H), 7.67 - 7.71 (2H), 8.23 - 8.27
(1H)

Preparation 63
N'-{3-cyano-1-[2,6-dichloro-4-(difluoromethoxy)phenyl]-1H-pyrazol-5-yl}-N,N-
dimethylimidoformamide; from the compound of Preparation 30 (3.1 g, 9.7 mmol) to

give the title compound (3.5 g).

MS (ES). M/Z [MH+] 374.0; expected mass for C14H11CI2F2N50 + H is 374.0
'H-NMR (CDCI3): 2.76 - 2.80 (3H), 2.99 - 3.03 (3H), 6.14 - 6.17 (1H), 6.35 - 6.72
(1H), 7.11-7.15 (1H), 7.21 - 7.24 (1H), 7.70 - 7.73 (1H)

Preparation 64
(3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-5-{[(1E)-
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M5 (ES): MZ [ MH] 353.0; expected mass for
Cl1H5CI 2F3N4S + His 353.0 1HNWR (CDCI 3): 6.01 - 6.03
W@ 20dp/06074¥5 - 7.78 (2H)Preparation 71 /V-tS- cyRODIB20®L/004193
d-di chloro”™-Ctri fl uoronet hoxyJphenyl J*-~rifl uoroacetyl
-~N- pyrazol -5-yl]- L/, L/-dinethylimdoformmde To a
sol ution of Preparation 87 (6.0 g, 15.3 mmol) in

(cmEH SR iy le RISl By BRI RoRblnE ] 29CH! o

To arsglution ofaPréperatisn 62 ¢5i0atg,r $0/0 renpkriattetrahydd@an (24 mi),
ni trogen, overnight. The reaction, m xture was _

unde{oﬂ*&@%ﬁpat‘@ﬁsi?p veke@ zine He§i1d_9e 268 wnel} iasd pplurry in

tetra%d&%hjrﬁhr@@?l‘r@gr FRBYebtior ﬁﬁ)(burggl\%bél ﬂ%é*"’gfri]@e& AVERNIGht at room

e appropriat’e fractions were
tempevaitieat r dthed exoesg zina metal uwwas aillowrent dot settlandnd the solution

e: prot ect ed t. To the residue was added

contSifiy BHeBRLEHEs '8 melier 1) faRTSRa dfetiinabi pext stage.
di met hyl acetal (5 m). The m xture was stirred
overni ght at room t enpprapdtationdb t hen concentrated in
vacuo to give Preparatton /1 (6.7 g). M5 (ES): MZ
[ MH] 488.0; expected nass flor, CL6HICI 2F6NSO2 + H is
488.0 1H NWR (CDCl 3): 2B8_Q 84 (3H), 3.09 - 3.13
(3H), 7.30 - 7.33 (2H), é.%’br_—- 8.34 (1H) Simlarly
prepared to Preparation 39 was: Preparation 72

| Mol 3= -1 -gdbehl pro-4- (trifl oJrethoxy) pheny.l .
To 3 gojf@lfoﬁ.}ﬁf‘ﬁg?%e%ar& @@I%&’?ﬁ&%{grOﬁJ?ryWé gmalg} oY, 6 ¥mol) in
tetrahydricfurdnn@Bhpnly, indiet ritidgartl evad raiedn2-Leormpo3! B B-Biftuoroprop-1-

Preparation 89 (6.20 g, 12.0 mmol ) i sopropyl magnesi um
ene (4449 gy 80\ rRY). Mhe resetions mixtore expe dligdnavernight and the

ool ol S 0,7 7755

7.33 (2H), 8.46 - 8.49 (1H) Preparation 73

./ V-[3-cyano-1-] 2, 6-di chl oro-4-(trifluoromethyl)phenyl]
S‘m‘{-aﬂ‘y%’F?E%‘PS&‘B;‘EJ?P?E%'HDaﬂr\H%l -5-
yl]1-L/,L/-dimethylimdoformam deTo Preparation 91 (550

ng, 1.44 mmol) in di chppdgyratieags (10 n) was added
N, Ndi net hyl f or mam de
N'-{3-cyano-1-[2,6-difluoro-4-(trifluoromethyl)phenyl]-4-iodo-1H-pyrazol-5-yI}-N,N-

dimethylimidoformamide; from the compound of Preparation 84 (2.2 g, 5.3 mmol) to
give the title compound (2.3 g).

'H-NMR (CDCI3): 2.79 - 2.82 (3H), 3.03 - 3.06 (3H), 7.27 - 7.33 (2H), 8.22 - 8.25
(1H) |

Similarly prepared to Preparation 39 were:

Preparation 67

N'-[3-cyano-1-[2,6-dichloro-4-pentafluorothiophenyl]-4-(difluoroacetyl)-1H-pyrazol-5-
yll-N,N-dimethylimidoformamide; from the compound of Preparation 58 (2.50 g,
4.47 mmol) isopropylmagnesium (1.72 g).

MS (ES): M/Z [MH+] 511.8; expected mass for C15H10CI2F7N50S + H is 512.0
'H-NMR (CDCI3): 2.81 - 2.83 (3H), 3.09 - 3.13 (3H), 6.41 - 6.69 (1H), 7.82 - 7.85
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di met hyl acetal (190 ng, 1.59 mmol) and the reaction
m xture was stirred at 35C for 1 h. The reaction
woRos0s4nas concentrated in vacuo and the resPA/EB2EL004193

passed through a silica plugg eluting with

di chl oronet hane. The filtrate was concentrated in

vacuo to give Preparation 73 (370 ng). 1H NMR (CDCl 3):

2 - 3H), 3.08 - 3.11 (3H), 5.43 - 5.46 (1H),
QH)S?'% 854@'421::?) 7.67 - 7.70 (2H), 8.63 - 8.66 (1H)

Preparation 74

'-tS-cyano-i - P. e- di cRreparationi 68 uor onet hyQoheny /i -

L/
Nl it R st i aeieRogo-4oitdsamethyDpheny - 1H-
pyra%’él%l‘}ﬂ}@ﬂ V\Péi'inf&hgx)}n@l forntarfid8Mhlom 'tﬁetc%n&gayrgc{jg)ﬁféﬁaration 62

under nitrogen,

(1.0 gr b@@nmmql)ssppr@pylrrwmwmrfsemmml de (2Min

s 3 LB PR e ot BT e Fd 8

H- Mchmsmzvgr €2.835(38)| 9\07d 8AMBHY YR 0G4 (1H), 7 67 - 7.71
ature. To the reaction mxture was added wat'e

(ZH)(3’451 )8 481Dl i d sodi um carbonate ( approxi mately 20
g). The mxture was stirred for 15 mn, filtered and

t he resi due was vvashedp\% eﬂ‘aﬁ B g)romet hane. The
or gani ¢ phase was then—se%m-apeg- dri ed and
5-Aminod|e(ﬁ-clalb RS Hrifl wmmthﬂ@giﬂg&Q%ﬂM Mlqs,/rah)me@l?é t{blbnuﬂlg
silica [ i chl or onet hane ol | owe
may ins@?'??ﬂpacé%ﬁ‘é'f‘gL{ tﬁg:gfs%éqgate was concentrated in
vacuo to give the title conpound (280 ng). Ms (ES):
MZ [ MH] 434.0; expected mass for C17HL6CI 2F3N5O + H

is 434.1 1H-NVR (CDCI3): 1.65 - 1.69 (6H), 2.79 - 2.82
(3H), 2.85 - 2.88 (3H) Prep@etionZM1 (1H), 7.40 - 7.42

s-antii 2 b BRplg-R ot maER B RO (R T pHars e SFa hanitie

Sodifimuafi t@l@@e(tZQM)‘rﬂgHm’Z@Zﬁimolﬁ WA4d - added carefully to sulphuric acid
L/, L/-di methylim doformam de To a sol ution

(conwrﬁ;ﬁieda,t 1 onl) engBingothgt tfm)tesnpm'atgra did amtywueoamove 30°C. After
stirrir%%gbpgﬁ%%obgaéeth@c@d&?& rog@q%g;&@;' uoc[ %3clgrtelp%ration 36

(850 mg, 3.24 mmol) in acetic acid (3 ml). The reaction mixture was then heated at

50°C for 1 h and cooled to room temperature. To a solution of Preparation 24 (500
mg, 3.29 mmol) in acetic acid (5 ml) was added ice water (5 ml), followed by the
solution of the diazonium salt, added dropwise at 0°C. After complete addition,
ammonium hydroxide (6 ml) was added and the reaction mixture was stirred
overnight at room temperature.

The reaction mixture was filtered through Arbocel® and the filtrate was
concentrated in vacuo. The residue was partitioned between dichloromethane and
water and the organic phase was separated, dried (Na,SQO,4) and concentrated in
vacuo to give Preparation 70 (1.0 g).

MS (ES): M/Z [MH+] 353.0; expected mass for C11H5CI2F3N4S + H is 353.0
"H-NMR (CDCI3): 6.01 - .03 (1H), 7.75 - 7.78 (2H)
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m xture was then stirred overnight at room
tenperature. The reaction m xture was concentrated in

wo aoaoeemd t he residue was purified by flash PCT/IB2004/004193
chromat ogr aphy (silica)w thygradi ent elution, toluene

di chl oronethane [1:0 to 1:1]. The appropriate

fractions were conbi ned and concentrated to give
Preparation 75 (7.1 g). M5 (ES): MZ [ MH] 504.0;
expected mass for C1l6HICI 2F6N5OS + H is 504.0 1H NWR
(CbCl3): 2.78 - 2.81 (3H), 3.09 - 3.12 (3H), 7.70 -
7.73 (2H), 8.34 - 8. 37Pg@g)raﬁom7l farly prepared to

N-13yaRp-fid Stk it E’pae%her%péﬁpyu rlhiuproacstyl b

2 ’115 -AORCFRE i
Pyrazge ?h L/, L/ - di et hhl?l m go ormam de; fromthe conpound

To aosolu%mpaf Rréparation (&7 @0qg, 153 anmod! in pywidine €79 mel) was added

oo B GSPBEAEE o i S T ESD, 58 on mocr

was (tﬁ&ﬂ s'ibrrec12a83oon2 t&ﬁgé%re Budder nﬁrogé g%\bern@h@The reaction
5 (1H), 8.33 - 8 . 8.76 -

mlxttsemwa@r |apngeeisatedd in ovmtépaarm ithe sesidue: m.se;munaedoby flash

chrofhatography, (5iieq)  §luting; Withofoens. o; e PRRIARESS ) TAiayp were

comﬁlnéd(amdfd:armen&atﬁwtb giey mantikturd®-off protected and de protected
- di et hryl j m dof ormam de; fromthe conpound

prOd‘Fﬁ‘tepJPattihSn sgidus owag, agddgdmaiehlorunethase; hf-_OHPM{eIde by N,N-

BRSO TN O B ot a

roorrpheernmfemlre anBrtegacancentrat8d wasaciy tpgivaRrepardtion 71 (6.7 g).

s (E8) 12 ERBERS Stboctbf oad or tytof SRR PREDS Y P & 4za.0

H- NI\#FP)(CBE%)“ 2.80 12,84 (51,93 09t-hy hsrpsenf pramury sy (JH)0'8.30 - 8.34
? 20 g, 2.5 m‘r&) to

he ‘conpound of Prepar ation 96
(1H)g|vethet|tle conpound (1.1 g). I\/S(ES): M Z [ MH]
485.9; expected mass for C17H1 1CI3F5N5 + His 486.0
1H- NWR (CDC13): 2.72 - 2.75 (3H), 2.93 - 2.95 (3H),

Simitarly prepdred 8o PréParaioA 39-whs:20

Preparation 72

N'-[3-cyano-1-{2,6-dichloro-4-(trifluoromethoxy)phenyl]-4-(difluoroacetyl)-1H-
pyrazol-5-yl]-N,N-dimethylimidoformamide; from the compound of Preparation 89
(6.20 g, 12.0 mmol) isopropylmagnesium (4.4 g).

MS (ES): M/Z [MH+] 470.0; expected mass for C16H10CI2F5N502 + H is 470.0
'H-NMR (CDCI3): 2.79 - 2.83 (3H), 3.08 - 3.12 (3H), 6.41 - 6.69 (1H), 7.30 - 7.33
(2H), 8.46 - 8.49 (1H)

Preparation 73

N'-[3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-(fluoroacetyl)-1H-pyrazol-5-
ylI]-N,N-dimethylimidoformamide
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(1H), 7.66 - 7.68 (2H), 7.74 - 7.77 (1H) Preparation 79

-am no-i-""-di chl or o- *pent af | uor ot hi oJphenyl Hi odo- | H
w@yooanai7ed S-carbonitrile To a sol ution of PreppCEIB2004/004193

95 (40.0 g, 106 mmol) in acegonitrile (400 nm) was

added L/-iodosuccinimde (26.4 g, 117 mmol ) and the

reaction mxture was stirred at room tenperature

To PRUSHNENGy (B38 HG A B UL F ) bl v

dimetihylfosmiaphide alimethyl iaeata] X090 rdgx135Wnithgl) and thei rectio Gnixture
m.). . The organic phase was dried (MSO4) and
was §B')ﬁ%@ﬁ€ Patedoi hhy 56969@@'@ ixtpresyas oneantratedss vgpuaand the
resid@es&g%'ﬁfg%d g}rgégﬁ g{\élﬁééna 53 LiutiRgRAith dnfto@tRane’- $Re filtrate
was Bemm}tcatﬁd Q‘mr/mml @*oeiﬂrllabarshtiba,ﬁ(dm)[}hg{.O- 4-tr ibf | uoro
- - razol e-3- carbonitrile may be
"H-NR JEOBE 6 0 haB PG5 Beoaa GHEbefbe a0 Th). 4.5 - 5.57
td 9 P ti 81
(1H) BT QT ERR RIS IHY Y251 ot onet hoxy.- pheny! ) - 4-

odo-1 H pyrazol e-3- carbonitrile; fromthe conpound of
Preparation 88 (5.0 g,Pteparationif4to give the title

6, . ES) : MH] 462, 8 expected
V-1 B8 2 Bty luerametiy Bphghyibarty divaray Sreyiethy)-
1 H—p§ra@z_ﬁl-f50ylj-1\QN-dimethylimidoformamide _
d-di chloro”-~rif| uoronmet hyQphenyl | ~-i odo- | H- pyrazol e-S
To a selutiomiaf it reparaiipnt@? (1 Spar 8P avvok) di rigtralydisBosn (33, ml), at -

) 8 P ' 83 . . .
30°C30 ROGRLOIIRSRR Wes RACRH, d/mRH R SPRIRPYRagnesii Shidg (2M in
tetraleii%u’gif%&h}”ﬂ 12emi, 2 A hol) 308t Biinting Bl ¥, fa%léfofh@’@f ,?ﬁf;wg@ added

) _ ) was added met'hyl di phenyTsilyl "chloride
via spfingg anghibe yeagiipnamidurs was allawedrio warm tadrooen temperature. To

tion..nd spnj cated f 40 . m n .and t hen
e [R5 gl e "EE Ui o, 18, 4P e BebS rbonate ¢
approxixiately mg).cqqieedwiitare Wiie stirted fdr 158liniihU eiteRdhyh&Mee residue
(approx. 225 mmol) was passed through the m xture for i

was g@sgpq_wﬂh dichloromethane. The organic phase was then separated, dried
and concentrated in vacuo. The residue was passed through a silica plug, eluting
with dichloromethane, followed by diethyl ether. The filtrate was concentrated in
vacuo to give the title compound (280 mg).

MS (ES): M/Z [MH+] 434.0; expected mass for C17H16CI2F3N50 + H is 434.1
"H-NMR (CDCI3): 1.65 - 1.69 (6H), 2.79 - 2.82 (3H), 2.85 - 2.88 (3H), 3.36 - 3.41

(1H), 7.40 - 7.42 (1H), 7.65 - 7.69 (2H)

Preparation 75
N'-[3-cyano-1-{2,6-dichloro-4-[(trifluoromethyl)thio]phenyl}-4-(trifluoroacetyl)-1H-
pyrazol-5-yl]-N,N-dimethylimidoformamide

To a solution of Preparation 92 (8.50 g, 20.8 mmol) in anhydrous pyridine (100 ml)
was added dropwise trifluoroacetic anhydride (8.75 g, 41.6 mmol). The reaction
mixture was then stirred overnight at room temperature. The reaction mixture was
concentrated /in vacuo and the residue was purified by flash chromatography (silica)
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The m xture was stirred at -78C for 2 h and then
warnmed to roomtenperature. The reaction m xture was
waee@sobead wi t h sat urat ed ammoni um chl ori de sol pa¢T/IBROGND4193
extracted with cycl ohexane ¢gx 2). The conbi ned
extracts were washed with brine, dried (MgS®) and
concentrated in vacuo. The residue was purified by
C I [ Wi
with (ot ALRFR, SUEEe"s, Srblriettartn L1810 7] 2t e appropriate
fractfansoﬂererrmmbmed @mﬂtnoménaatéddorglwﬂrabaeﬁlbm 78 (V el ).

MS ESOFE MBPB04 S beplorimass B9 ¢ TaToRl2ranHES o is 504.0
TH-NMIRQCDIEB): 2782 zg?i ¢ Ig)(ﬁ'db’ -3 1@1(3@7 777;9(- 3 (2H), 8.34 - 8.37

Slmlarly prepare r eparation 7 epralo
(1H)84

5- Ami no-1-(2,6-difluoro-4-trifluoromethyl-phenyl)-4-io

do-1 H pyrazol e-3-carbonitrile; fromthe conpound of

SimilrigpaepateantoPrepardtldnB1 @al; ol ) to give the title
conpound (2-2 g). 1HNWR (CDCI3): 3.89 - 4.04 (2H),
7.39 - 7.45 (2H) Preparation 85 Difl uoro- acetyl
chloride To dlfluoroacBﬁm&.Qﬂ_IEOg, 3.93 n, 62.5

L O e -

-yI]T'N I\mmétbyhrﬂﬂoformamdet frem Ittwtcemmmn&lOGCPréﬁwatlon 93 (5.98 g,
r eact.i,on mm vvas dis |II(%g and the product
15.6mme))itg 9ivg ‘EP'BPOU gi ve Preparation 85 (30

MS (&)sg[ szrﬁ'rﬁ@ 496 le&?bgll@ﬁ &9996?) ?@lFer\%cSﬁ 39,1

parati roacet oride

H- NMI%S(&EKEIB}: znﬁﬁt-a&BBc(BH],e?)(ﬂlO- 3. 191 (34-9) B. 1818 1n&tHp B188 - 8.35
Wi of l uoroacetic acid (5.0 g, 44.6 mmol) at
(1H)(§r%.8 ﬁzgki‘gitl on m xture was allowed to warmto room
tenperature and distilled at

Similarly prepared to Preparation 39 was:

Preparation 77

N'-[3-cyano-1-[2,6-dichloro-4-(difluoromethoxy)phenyl}-4-(trifluoroacetyl)-1H-
pyrazol-5-yl]-N,N-dimethylimidoformamide; from the compound of Preparation 94
(0.50 g, 1.0 mmol) to give the title compound (425 mg).

MS (ES): M/Z [MH+] 470.0; expected mass for C16H10CI2F5N502 + H is 470.0

Similarly prepared to Preparation 48 was:

Preparation 78
N'-{4-{1-[chloro(difluoro)methyljvinyl}-3-cyano-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1H-pyrazol-5-yl}-N,N-dimethylimidoformamide; from the

compound of Preparation 96 (1.20 g, 2.5 mmol) to give the title compound (1.1 g).
MS (ES): M/Z [MH+] 485.9; expected mass for C17H11CI3F5N5 + H is 486.0
'H-NMR (CDCI3): 2.72 - 2.75 (3H), 2.93 - 2.95 (3H), 5.76 - 5.78 (1H), 6.18 - 6.20
(1H), 7.66 - 7.68 (2H), 7.74 - 7.77 (1H)
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anbi ent pressure (x 2) to give Preparation 86 (5.0 g,

b.p. 650C). 1H-NWR (CDCI3): 6.29 - 6.44 (1H) Simlarly
w@e@sasEa t o Preparati on 31 was: Preparati on 8FCT/IB2004/004193

N-{S-cyano-i-".e-dichloro”™-ggifl uoronethoxyJpheny

-1 H pyrazol - -yl J-L/ L/- dinethylimdoformmde; from

t he conpound of Preparation 88 (7.0 g, 20.8 mmol) to

' the titl Q). ES): MZ [ M+
Jo5°0: expect od mace f reeadiBhad P LES . ML o
5-arri6hhbl-lgllx[2,Qédllbﬁlo’n{—:ma)e;ﬁazﬂ?u&o?@?ﬁé@yl}ﬁg@%H—ﬁ r@%g(e?:ii)carbonitrile
To qgsg%lg{ngtqfo%re%)@wat}on 95 (40.0 g, 106 |l:nl)n'wol)'in ac;etohitrile((4|6?) ml) was
adde'é{ ﬁ%&&tfcb(rﬁmﬁiéj (28 IE’;F 97 f’nﬁ%b@ [ﬂ%ftﬂgﬁé&&ﬁ%ﬁ@g{e}l ‘)vg% stirred at

pyrazol e- 3-carboni trile phuric aci
roommtemperaturd daersigtt. uithaireaction Hbdui@ was 20Gted witblethydzdetate (1

ey Pt 50 Kbt et L 55 i o
brine%%%}oghi)h"l‘ﬂe%r@amd gbﬁéé@\h%ﬁf(igg’@'ﬁ%@'@‘;‘) A8 c_fo‘l‘r%eﬁggted in vacuo to

_ mml_/) in acetic acid ensuring
give Psepryation 8 (68 g)tas & brawn soliddi d not rise above 200C.

1 I b e, | Xture was heated at

H‘“@%@P@Igﬁ%hﬁbg@e@%&ggd&%gﬁ%@ ature and added
dropwi se to a solution of Preparation 46 (27.8 g,
182.9 mmol ) in acetic acid (115 m) and ice cold water

(145 m). The reaction_m xture was then stirred
overni ght at room t enpBFeRaralion80 t he reaction nixture

s-Anf £ SHODTE B398 SRR oSS B U oo
carbonhitrile mgnbe ppéered \srsowhisd tdUS 6069487 cor ER845686 and

ammoni a (0.88, 400 m) was added dropw se, maintaining
the tenperature of the m xture bel ow 1Q0C. This

Simiﬁlywéﬁafgﬁ%ﬁrbgé%ﬂioﬂvﬂ\%Q:ht at room tenperature and

e organi c phase was separated and concentrated in
vacuo. The residue was re-crystallised from
t ol uene/ pentane [2: 1] aration 88(22.4 q).

Prepgratiopr&h
s-Ana i & aliso it bPdding et Hpyrazole-3-
carbonitrile; from the compound of Preparation 88 (5.0 g, 14.8 mmol) to give the title

compound (6.8 g).
MS (ES): M/Z [MH+] 462.8; expected mass for C11H4CI2F3IN4O + H is 462.9

Preparation 82

5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-iodo-1H-pyrazole-3-carbonitrile
may be prepared according to US6069157, EP933363, W09828278

Preparation 83

(1-fluorovinyl)(methyl)diphenylsilane

To a solution of lithium wire (2.08 g, 300 mmol) in dry tetrahydrofuran (150 ml) was
added methyldiphenylsilyl chloride (15.8 ml, 75 mmol) and a catalytic amount of
iodine. The reaction mixture was sonicated for 40 min and then stirred overnight at
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1H- NWVR (CDCI 3): 3.66 - 3.82 (2H), 5.99 - 6.01 (1H),

7.35 - 7.38 (2H) Simlarly prepared to Preparation 31
wor®s/oki7epar ati on 89 L/'-1S-cyano-i-p. PCT/IB2004/004193

-di chl oro”™-~ri fl uor onet hoxygphenyl J*-i odo- | H pyrazol -

-yl J-L/ L/- dinmethylimdoforman de; fromthe conpound

of Preparation 81 (6.8 g, 14.7 mml) to give the title

roor@og@ﬂfj@%téﬁ' 2#' %E‘EW {71?%}%) ' 7601);9(? é)g %and 1,1-

diflubroztiyiane gapSdx. 225 mmol) was passed through the mixture for 30 min.
5-Am no-1-(2,6-difluoro-4-trifl uoromethgl - phenyl ) -

The yixties was-siisienloni-v8PC o2 saingt then warmmadisaioan tamwature

The Rtk i Bl ittt WiR R8T SR Bl o e Sl ana

extranted Wigdcyiolsi@ine WJ OTMétc%rnmﬂéH %ﬁﬁa§t§hﬁ6@%§hed with brine,

m xture was extrac di chl or onet hane.
drie¢ {MaStaa and capcentirted tfht‘ﬂClml'EhE ("egidos was purlfled by column

chroﬁ%Sﬁr;]étphﬂt(gm ogr@éh@u ':@%Yg‘eﬁé’g%?ut | ﬂ%\ﬁgﬁtt{y &fbiB¥exane. The

apprpeibteofractiinsanere ddrabieior afd taheerftraed rt@gﬁ/eV\Bféparatlon 83 (7 9)
conbi P@éd nd concentrated to give Preparation 90 (25
as afgjour M Z [ MH] 289.0; expected mass for

R 1 S RSG5 g g0 7o

(6H)9T.68- Afir (4 H)
-(2,6-dichloro-4-trifluoronethyl-phenyl)-4-(2-fluoro-a
cetyl)-1 H pyrazole-3- carbonitrile To a sol ution of

SlmlPeréﬁéi&floaﬁrebﬁ%ldWQ #g80 mml) in toluene (20 n)
was added 18-Crown-6 (85.6 ng, 3.24 nmol) and

pot assi um fl uoride (anhydrous, 210 ng, 3.60 mml) in
toluene (20 mM). The réﬁﬂﬁ!ﬁi_gﬂ & ure was then heated
s-Arfye PR o ol g e R AL PBA b seote-2-carvonivie

fromptheseotit haumeDdl Prepdration pOYR.00ed,L8.0naml)tto ghve tie titie compound

ether. The filtrate was concentrated in vacuo to gi ve
2299eparat| on 91 (500 ny).

TH-NMR (CDCI3): 3.89 - 4.04 (2H), 7.39 - 7.45 (2H)’

Preparation 85

Difluoro-acetyl chloride

To difluoroacetic acid (6.0 g, 3.93 ml, 62.5 mmol) at -10°C, was added phosphorous
pentachloride (14.3 g, 68.8 mmol). The reaction mixture was stirred at 0°C for 10
min and then heated to 80°C.

The reaction mixture was distilled and the product fraction collected at -78°C to give
Preparation 85 (30 g) [bp 25-30°C].

"H-NMR (CDCI3): 5.76 - 6.07 (1H)

Preparation 86

Chlorofluoroacetyl! chloride

To phosphorus pentachloride (10.2 g, 49.1 mmol) was added dropwise
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M5 (ES): MZ [ MH] 380.9; expected mass for
C13H6CI 2FANAO + His 381.0 1HNWR (CDCI 3): 5.38 - 5.40

W@ 24dp/06450 - 5.52 (1H), 5.84 - 5.90 (2H), 7. 7BCHIB2080004193
(2H) Simlarly prepared to g eparation 31 was:
Preparation 92 - (S-cyano-i”.
-di chl oro™-t~rifl uoromet hyQ hi ol phenyl J-1 H pyrazol -

I dof f h d
chiorghiToiracslia APl T AT B TBMoN By | To bive Chectitt e
The $&ARRANFhiXtdrO wid) alldfred &S) walvh 4ol Mdfﬂ téﬁ%e?atu?é‘l%%it 8Rtilled at

mass for Cl4H10CI 2F3N5S + H i1s 408.
ambignBpressares 2)3b)gives Pedparafo86((31) g, lﬁp165°C)6 22 (1H)

1H’N@%PQT$)Z%#1F%667(1Z& - 7.73 (1H) Preparation 93

-trifluoronethyl-pyridin*-yO*~A~r-trifluoro-acetyO | Hpy

razol e- 3-carbonitrile To a solution of Preparation 69
Similady SoreparedstosP reparratiom3 pyasdi ne (45 nl), at QOC, was

added dropw se trifluoroacetic anhydride (8.8 ml, 62.6

mmol ). The reaction mMMen stirred at room
tenperature for 3 h. m xture was
N'-{3csyamert {6 atichioro4qtifiuaresméth heggildee oR8dgdN, N-
{tetrah -[drofuran (20 M) and Is&g)r?)och?c])rl Cp}gg‘zd (cig}(r)d/

dimefyimidpierantde; JiomitRe RN eLRd RERraRARaGen 36 (7ad G205 mmol)
to gl\;é)fhe]t%tré &ragg%ﬁ@& Q‘§§Ct ion mxture was added et hyl
WO

cetate an ayers were separated. The aqueous
MS (E&ye/2viMHek 8820t edpacted ma*a/for&rm}-at(lsllszSGm H s 39710

H- NMJ%«@%%)?@ZS?@C%Q% Tobl) 38 3508 (PR e Bl (UduinAT - 731

(2H)h?5’¢ Zggﬁqponate solution (3 x 30 m), dried

oncentrated in vacuo to give Preparation
93 (6 19g). M5 (ES): MZ [ MH] 383.9; expected mass
for Cl2HACI F6N5O + His 384.0 1H NWR (CDCl 3): 7.54 -

7.64 (2H), 8.24 - 8. 275.(19518h€h78 - 8.69 (1H Sinilarly

prepared to Preparati .
5-Amino-1-(2,6-dichloro-4-trifluoromethoxy-phenyl)-1H-pyrazole-3-carbonitrile
To sulphuric acid (18M, 54 ml) was added sodium nitrite (13.9 g, 201.2 mmol) and
the solution was stirred at 15°C for 1 h. To the solution was added acetic acid (200
ml), followed by 2,6-dichloro-4-(trifluoromethoxy)aniline (45.0 g, 182.9 mmol) in
acetic acid (90 ml), ensuring the temperature of the solution did not rise above
20°C. After addition was complete, the mixture was heated at 50°C for 1 h, cooled
to room temperature and added dropwise to a solution of Preparation 46 (27.8 g,
182.9 mmol) in acetic acid (115 mi) and ice cold water (145 ml). The reaction
mixture was then stirred overnight at room temperature. To the reaction mixture was
added dichloromethane (500 ml) and the mixture was stirred for 10 min. The two
phases were separated and the organic phase was washed with water (200 ml) and
ammonia (0.88, 400 ml) was added dropwise, maintaining the temperature of the
mixture below 10°C. This mixture was stirred overnight at room temperature and
the organic phase was separated and concentrated in vacuo.

The residue was re-crystallised from toluene/pentane [2:1] to give Preparation 88
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Preparati on 94
L/1-{3-cyano-1-[ 2, 6-di chl oro-4-(difl uoronet hoxy) phenyl
wQ 20b5i06da9 1H pyrazol -5-yl}- L/, L/- PCT/IB2004/004193
di met hyl i m dof or mam de; frogythe conpound of
Preparation 63 (2.44 g, 6.5 mmol) to give the title
conpound (3.1 g). M5 (ES): MZ [ MH] 500.0; expected
(22 Jg&gs for Cl4HL10CI 2F2I N5O + His 499.9 Preparation 95
“5¥4am no- 1-[ 2, 6-di chl oro- 4- (pent af | uor ot hi 0) phenyl ] -1H
MS (B8)akBE ¢vBHq @etz.cm,Iéxgeb@_drmus@mrmm%@mam diHnes 837.0
H N%)%9306089, EP605469. Simlarly prepare

dto
RGP4HIBL 3.8 w2 (2bhep 9t 6.8 (96), 7.35 - 7.38 (2H)
yVA-fchl oroCclifl uoroJdacetyl J-S-cyano-i - p. e-di chl or o™t
rifluoromethyQphenyl J-1A/ - pyrazol -5-yl}-

Similatly L prethaned by Prapatafion Bauwake; from the conmpound of
Preparation 62 (5.0 g, 10.0 mmmol) to give the title

conmpound (2.9 g). M ( S&: MZ [ ] 487.9; expected

mass for Cl6H9CI SFSmMF IORNg%Y 0 1H NVR ( CDCI 3) :
N3 oot {2 bl 4 T orome oy eny . Alddo- 1 zis.yI-N -
dimethytimitofeomamideyfromi theasirpoendraf Preparatipar8dd(6.8 g, 14.7 mmol)

.aceordin EP 391 A2Cl ains 1. A conpound of
to 9"?%?%% ?‘?’;‘.B"Hﬂ%%?rgg- RL i s CF3, OCF2HLOCF3, - SCF3,
"H-NMIOGE DG 13): 302632, 791(38553.0R 1 8.04, (FHWeTZr - q13CH2HM), 8.17 - 8.20
al kyl optionally substituted by 1 to 5 hal ogen atons

(1H)i ndependent |y selected fromchloro and fluoro; R3, R4
R5, and R6 independently represent H Cl-4 al kyl

_’opti onal Iy substitut edPFﬁ%é‘ratti&gggd‘al ogen groups

i ndependent |y sel ect ed and fluoro, or a
S5-Amiho-dr-(2,8+diffuanodetriflR@rarsetByl-pheryl )4 OHayrazole-3-carbonitrile
A solution of Preparation 56 (400 mg, 1.19 mmol) in phosphorus oxychloride (20 ml)
was heated at reflux for 1 h. The reaction mixture was quenched by addition to
water and the subsequent mixture was extracted with dichloromethane. The
combined extracts were then dried (MgSO,) and concentrated in vacuo. The
residue was purified by column chromatography (silica), eluting with
dichloromethane. The appropriate fractions were combined and concentrated to
give Preparation 90 (250 mg).
MS (ES): M/Z [MH+] 289.0; expected mass for C11H5F5N4 + H is 289.1
'H-NMR (CDCI3): 3.76 - 3.87 (2H), 6.02 - 6.04 (1H), 7.37 - 7.43 (2H)

Preparation 91

5-Amino-1-(2,6-dichloro-4-trifluoromethyl-phenyl)-4-(2-fluoro-acetyl)-1H-pyrazole-3-
carbonitrile

To a solution of Preparation 80 (800 mg, 1.80 mmol) in toluene (20 ml) was added
18-Crown-6 (85.6 mg, 3.24 umol) and potassium fluoride (anhydrous, 210 mg, 3.60
mmol) in toluene (20 ml). The reaction mixture was then heated at 90°C for 2 days.

The reaction mixture was concentrated in vacuo and the residue was passed
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Xis CR8 or Nwhere RBis O or fluoro; and RO is

NRaRb ; Ra is selected from hydrogen, G -b al kyl,
w@2006/0a7kenyl , C3.8 cycloal kyl, C(O CC i-6 al kptT/mB2d04B104193

_6 al kanoyl, wherein each of4 the above groups may

include one or nore optional substituents where

chem cal | y possi bl e independently selected from haI o,

ovodil AU Wg AT Y STy 48 ot Bl b

vacu@le@l\}baPﬂﬁideﬁm 9@'@50@m9§31 al kyl am no and d' G '6

am n sel ected from dro al kg/l
us (&5} Mr’Z({MW] 3&@9@ s cxpaciadymass for QGRS IOF FeNAwH 5 381.0
HMIE(CORIECD8T L6 (EEH[ 482 AR 518 1IRERRT 7o - 7

(2H) i ndependent | y sel ected from hal o, phenyl, hydroxy,
-COH, -C(OOC1 alkyl, C1 alkyl, G -6 hanaIkyI,
C3-8 cycloal kyl, G -6 al koxy, Cl.6 hal oal koxy, am no,

imil ﬁﬁbcﬁ?i 6 al kyl ami no; or Ra and
S %[Jy ﬁreg ﬁé/er W t !’ﬁl\;o;mto whi ch they are attached
may forma three to seven - nenbered heterocyclic ring

cont ai ni ng one or nor ePfaparation®2 O or S at ons and

N-(SBBHE BBl A Rt e YRR RY - P BT S-N.N-
d|meﬂ’fyfﬁm{diofoh¥1§ﬁﬁdé’ frorﬁ@ﬁlsl cc&%cﬂr@ &F Pheptriitién 761 (1.0 g 2.93 mmol)
-6 hal oal kyl 8 cycloal'’kyl, Cl-6 al

to gl\@thstﬁa eunpomyd (7@ me). Cl-6 al kyl amino and di Cl- 6

y r .
MS @3FANZIMER) 43810: BabeciBl Aol CAarpiticiFRusg s 48 0
TH-NRIR ODCGIB 80 ¢ 284! (8H),c0¢0N3.9B6NSH)NG.1® - B2 (1H), 7.68 - 7.70
heterat ons sel ected from nitrogen, oxygen, sul fur and
(2H), o 4T arfe €3 (Ha) eof , and wherein said heterocyclic ring
is optionally substi t ut ed, where the val ence all ows,

with one or nore subst cted from hal o,
cyano, nitro, C|.6 al%w al kyl, C1 al koxy,
5-Ambag-dy(G-chlod- 5+tkﬂuqroﬁxe€b)w:p|yrldm 2-yl)-4-(2,2 2 -trifluoro-acetyl)-1H-

pyrazole-3-carbonitrile

To a solution of Preparation 69 (4.50 g, 15.6 mmol) in pyridine (45 ml), at 0°C, was
added dropwise trifluoroacetic anhydride (8.8 ml, 62.6 mmol). The reaction mixture
was then stirred at room temperature for 3 h.

The reaction mixture was concentrated in vacuo and to the residue was added
tetrahydrofuran (20 ml) and hydrochloric acid (10%, 20 ml). The reaction mixture
was then heated at reflux for 1.5 h.

To the reaction mixture was added ethyl acetate and the two layers were separated.
The aqueous layer was extracted with ethyl acetate (3 x 30 ml) and the combined
organic phases were washed with hydrochloric acid (10%, 2 x 30 ml) and aqueous
sodium hydrogen carbonate solution (3 x 30 ml), dried (MgSO.) and concentrated in
vacuo to give Preparation 93 (6.1 g).

MS (ES): M/Z [MH+] 383.9; expected mass for C12H4CIF6N50 + H is 384.0
'H-NMR (CDCI3): 7.54 - 7.64 (2H), 8.24 - 8.27 (1H), 8.67 - 8.69 (1H)
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al kyl, C(OOC. " alkyl and NRcRd, where Rc and Rd are

i ndependently sel ected from hydrogen, G .6 al kyl and
w@2006/0ai7keNyl , wherein each of the above gr oupBCTVEB2004/004193

i ncl ude one or nore optionalgssubstituents where

chem cal |y possi bl e i ndependently sel ected from hal o,

phenyl , hydroxy, -COCH, C(O)CI:i -6 alkyl, G -6

al kyl, G -6 haloalkyl, C3-8 cycloalkyl, G -6 al koxy,

c 6 hal oal koxy, am no, C|.6 al kyl am no and di
SimiGiry6preipayéd torPraparatiom79egraceurtical |y acceptabl e

salt or prodrug thereof; with the proviso that at

| east one of R2, R3, R4, R5, or R6 is fluoro. 2. A

conpound as cl ai med i n PreRamation Yerein RL is CF3 or
N-{EEpandi1-12, G aMMIBC A frahiEith m%@é@m% fodd-1 E(Lp)ﬁ‘g%leﬁ Biy-n, -
dlm@hwllmfdmrmamldb frons Ihar\/oembun&fbfal?MpE;‘athm 63 r(,’emegﬂlﬁ mmol)

nd R5 and represent hydrogen. 5. A conpound

tog'&él{@%gl 8“?99 3Rﬁ3 )-of claims 1 to 4, wherein R2 is
MS E&S): wz[wmmot PRRIPLRAS 161 894A1PCRIAINSOH: Bis 499.9

represent hydr ogen. conmpound as c alnmed 1 n any

of clainms 1 to 5, wherein Xis CR8 and R7 and R8 are

both chloro. 7. A conp&liengaration 96med i n any one of

5-arfin. {12,6-dichibho M6 Raffor B G B eI 3 sirhsriie
maydiekiepared pctyrdimetooNO0866049 EREEF4es, di-C -6

al kyl am no and het, C - al kylam no, with optional
substitution on the al kyl group by one or nore fluoro

Simigir enyl and het. 8. A conpound
"‘F% ﬁé‘#a?%thdgyé?m%gal m 1 to 7 where RO is
NH2 9 A conpound sel ected from
5-ami no-1-[2, 6-di chl or Brwtm'f%mr ot hi ophenyl ]-4-[2,

N'- {ﬂcwgé@fl@or@%{ﬁ&}g%ﬁlcgl%g o 2h &- ld) c(moro t%%olomethyl)phenyl] 1H-
pyraEcI@gP?V%H@%hﬁhrﬁlﬂo%rﬁa‘hﬁb‘ iffdrd AhEESHPb IR TP lepArdtion 62
(5.0 g, 10.0 mmol) to give the title compound (2.9 g).

MS (ES): M/Z [MH+] 487.9; expected mass for C16HICI3F5N50 + H is 488.0
"H-NMR (CDCI3): 2.80 - 2.83 (3H), 3.09 - 3.13 (3H), 7.68 - 7.71 (2H), 8.28 - 8.31

(1H)

Preparation 97

4-Trifluoromethylthio-aniline may be prepared according to EP 546391 A2
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(trifluoromethyl)cycl opropyl]-1H pyrazol e-3-carbonitri
le; 5-amno-1
WO p@seewtiuehl or o- 4- (tri fl uoronet hyl ) phenyl ] - 4- (RCT/IB2004/004193
,2,2-trifluorocycl opropyl)-gs Hpyrazol e-
3-carbonitril e; 5-amno-1 -
d-di chl oro”-~ri fl uor onmet hyl Jphenyl " pent af | uor ocycl opr

opyO-i Hpyrazol e- 3-carbopi i ile;
5-am no-4-(2,2-dichloro-1 ocycl opropyl )-1-[2, 6-di
chl or o- 4-

(trifluoronethyl)phenyl]-1H pyrazol e-3-carbonitrile;
1. Asomﬁphadpf[fqmwla.(ghl or o- 4- pent af | uor ot hi ophenyl ] - 4- (pe
nt af | uor ocycl opropyl ) - 1Hpyg azol e- 3-carbonitrile;
5-am no-1 -[2, 6-dichl ogo- rg«ant af | uor ot hi ophenyl ]-4-(1
,2,2-trifluorocycl opropyl Hpyr azol e-
3- carbonitrile; S-d¥@jno-

AN difluorocyclopfdm¥|

14
-/ - pyr azol e- 3- car boni tf

|I§ 5-am no-1

Ryor onet hyl ) phenyl]-4-(2,2-diflu
orocycl opropyl) 1 Hpyr agol e- 3-carbonitrile;

S-am no”-~M-di fl uor o® rifluoromethyCcycl opropy -i -
d-di fl uoro”-

(trlfluoronethyl)phen§1] 1H pyrazol e-3-carbonitrile;

d- am no-i - P. 0)

d- di chl or o”- pent af | uor ot hi ophenyl H-fi - Cdi fl uor onet hyl)

An- di fluorocycl opropyl]-1/-/-pyrazol e-3-carbonitrile;
wheéaﬁn1no 4-{1-[chloro(fluoro)methyl]-2,2-difluorocycl op

ropyl} 1-[ 2, 6-di chl oro- 4-

MeIdpd, JSOBNYV6 2Pk eorBEAr bonitril e;
lé@-:g?ndragv%ﬂ [2,6- dl).%| grobdfdﬁ rpls?lauo%orrretﬁsal ) phenyl ] -4-]

2 i&- Hdiffdorer @reChy! kg, Bpﬁor’a?ally substituted by 1 to 5 halogen atoms

tetrafl uorocycl op rom/ ]-1/-/-pyrazol e-3-carbonitrile;
mdepem&&nﬂy selected from chloro and fluoro;

R Ig ,dI!Q§ c[ I(-){% in errl:efrl OW qgérh Oﬁp El % 1-4 alkyl'ospt%'ntaﬁ)t/ ré%'stﬂﬁfed by 1
to 5§I1|t::{léeééHJ8Fc9.lB°st RUEbENGLMRY SRubeulfroim BYBAZ GhE TiRiof&" &O&idhloro or
fluord: [ 2: 6-dichloro-4-(trifluoronethyl)phenyl]-4-[2,2-difl

.uQr o- -
R’ '5(8 P'fﬁldeanet hyl ) cycl opropyl | - 5- (et hyl ani no) - 1H- pyr az

8 |
Xis ?Rﬁ& N%ﬁ%ﬁg l% Ig Cgﬁlrélygro a(]t rifluoromnethoxy)phenyl]-4-
R® if BR2RB f | uor o- 1-

R? is selected from hydrogen, Ci.s alkyl, C2s alkenyl, Cs.s cycloalkyl, C(O)OC1s
alkyl and C1.5 alkanoyl, wherein each of the above groups may include one or more
optional substituents where chemically possible independently selected from halo,
het, phenyl, hydroxy, -C(O)OH, -C(0)O Ci.¢ alkyl, C1s alkyl, C1 haloalkyl, Cs.s
cycloalkyl, C1.s alkoxy, Ci.s haloalkoxy, amino, C+. alkyl amino and di C+. alkyl
amino;

R® is selected from hydrogen, C1.s alkyl, C,.5 alkenyl, C1.6 alkanoyl and C(O)OC 1
alkyl, wherein each of the above groups may include one or more optional
substituents where chemically possible independently selected from, halo, phenyl,
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(trifluoronethyl)cycl opropyl]-1/-/-pyrazol e-3-carbonit
rile; -amno-i-".

wal2asobd7ey oN- Ctri fl uor omet hoxyJphenyl H 11 ~Adi f | BOT/IB2BO41004193
OM. S. Stetrafl uorocycl opropyt] -
1H pyrazol e-3-carbonitrile;
5-am no-1-[ 2, 6-dichloro-4-(trifl uoronethoxy) phenyl]-4-

(@ r y - 2080
nyareh |-G QLG CERRIGIG1 BT Crg Al Gre halodlif; Ca pcloalk, Cae
alko @nsf‘rfaloalk’og amino, C4. alkyl amino and di C; 5 aIkyI amino;
chlo rifl uoronet hyQp | H- M- dj

or R 2t S dnaeter Wiycher Gy o IRiey tasbRes altesiashmay form.a three
to s%e%_ di r]nb[e?efhg'té}g&ﬁlle rhid EbhiliniRg YRt BY ndtastnhér &, (0 or S

oro

atomsetamd cwlgérem agyidl) hdterdeyric aring entyc drdaoninei loe; more optional
subsfliuents Belscied s g, halo, hét "senyt (YoRy, JAG6H PREBjo ¢
aIkyI(UNgf%]k')ﬂ gﬂgtﬁm&?ﬂ(ﬂ' T ARIdalkyT BY S aARbE, B Gardenikoky) amino,

ano-
C1.6 dikli aihirmanddtﬁhéau«yfammdimdhenyl H AA-di fluoro-i-

vt b SRR Re Bt HEA Ao AR vt o

non- éFdrhéﬂléJQHQ'WﬁlBB{%Mt?dnﬁ’@bﬁé)b'r%o@ﬁetbroatoms selected from nitrogen,
S-oxazolidin-S-yOIlHp tyrazole S-carbonitrile

oxygenaaulﬁw and mmﬂmreﬁ these ok andlwhﬁr@wew;imeé?nqcuclm ping j§ optionally

substief; (el i<y bage Algwapyith ope or mors supstiyents, selected from

halo! b&:@no 2nifrdi 5 L hatkdmion @) el baky IS G saakexy, "OC(0)C1.6 aIkyI 0(0)01 5
hl or o”- ~rifluoromet hyOpheny| Hy P -di f1 uoro-i - é
alkylu@.@hecn @&&maasrwaﬁ th%§ ReAd R gre iidgrpagently sélected from

2
hyardogn,Sieu 2| B Ot A e sRShet TS ghes groyes mey
includa, éh@l bf httiremptibnet sm[ﬁdtmwmmﬂ'grb)dyem|oaliwpg$$|ble mdependently
H pyrazol - %ar ba

selecigtl oo} Y OOy R Db G OMRGg1 1HYs Grr @yl Cre
haloﬁkgly Caéggcfyc dfﬂggr %Q )(fy@ Qﬁéﬁﬂm&ylam|no C+.6 alkyl amino and di
C1. bikyi ailino; a;r"e@harfrﬂlanﬂumrailmacpbptajolle] salt odpradiag thereof;

trifluyoromnet cl opropylls

with &hqe CpMF g th %ﬁl%ﬁiﬁﬁ%ﬁloﬁﬁm By»r%z’d?ré:‘-> Seduo6% t ri | e;
5-am no-1-[ 2, 6-di chl oro-4-(difl uoronet hoxy) phenyl ]-4-]
2,2-difluoro-1- (trlfluoronethyl)cyclopropyl] 1/

. AonPESe ROBGIM 1| Kiherein R' is.CF5 or SF
2 A_c/gm no-1 - "-%i’(c: oro - pent af | uor ot hi o C?1eny| ?‘Ffl Cdiflu
oromet hyO . St et raf | uorocycl opropyl ] -

3. A compound as claimed in claim 1 or 2, wherein R?is F, CF3 or CHF,.

4. A compound as claimed in any one of claims 1 to 3, wherein R® and R* both

represent fluoro and R® and R® represent hydrogen.

5. A compound as claimed in any one of claims 1 to 4, wherein R? is CF3, R® and

R* both represent fluoro and R® and R® represent hydrogen.
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1/ -/-pyrazole-3-carbonitrile; |sopropyl 3-cyano-1
-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-[12,2-diflu
WO L@5060749 PCT/TB2004/004193
(trifluoromethyl)cycl opropygd -1/-/-pyrazol -5-yl car bama

te; pyridin-4-ylnmethyl S-cyano-i-*.
g-di chl oro™-~ri fl uor omet hyOpheny”-"~-di fl uor o-
1-(trifluoronethyl)cyclopropyl]-1
H pyrazol - 5-yl carbamat e; pyri di n- 3-yl net hyl
6. A SofpadAdiasslaimed in any one of claims 1 to 5, wherein X is CR®and R” and

d-di chl oro”trifl uoronmet hyQohenyl | ~- AR_di f I uor o-

R® are bethighlerer onet hyl ) cycl opr opy! ]-1
H pyrazol -5-yl ]-carbamate; pyridin-2-ylnethyl
3-cyano-1-[ 2, 6-di chl or o- 4- (trlfluoronethyl)phen []1-4-[

7. A Zoapbunduas elairhedtin m‘riytmemsfebwﬂnbcyw 6pwbwyda R%is selected from

NHz,@bggmgiiga!\rbonylla\Fn?rrlg aw optlonal srﬂbs?tzu%on 0 khe afm group by one

o i g GRS 113 SBHRESININSO N Wi o, optors

subsjntutmnbwnﬂieaalkﬂ grpupdiyi oinen ot nydretfludro groyprsd-a.e eycloalkyl phenyl
g ichloro®-CtrifluoronethyOQohenyl H A"~ difluoro-1

and N it | uor omet hyl j cycl opropyl j - i
H pyrazol - 5-yl carbamat e; and
5-am no-4-{1-[chl oro(difl uoro)nethy I_/] bfluorocycl

8. A @pnmwnp-aﬁcplammchinoanyo@me of claims 1 to where R® is NH2
(trifluoronethyl)phenyl]-1/
-/ -pyrazol e-3-carbonitrile, or a pharnmaceutically

9. A s6ffpRiuAll lsaed fioher eof . 10. A pharnmaceutical or
veterinar nposi ti on conpr

a_conpound of fonul a
5-aning-1-[2:6 Wprr’aeema.fleamtbloabeew? -4t 2-di gﬁupmﬂher eof ,
I 1. Us f
(rif BRIy BRpFoSIC ez scebefitag. oo 21 @
5- anﬁno-&ppa@ld&:m@‘om (thﬂumf’nethyll)pﬂmym]am{ﬂ aAdifluaroef- a human

or ani raS| dal dica 12. A process for
tf'flttqlieffkﬁt*ga)ﬁys emacHi OPE'F'ﬁul a (1), where R9

5- an’é ﬁ%ﬁ%ﬂ@%mﬁm g(mg%frﬁétﬂglmirﬁ?ﬁ%@(‘?ﬁ pfnffu%weycﬁap{rbas)l) 1H-

th a conp optionally in
pyrazble- Ib-caetmmtﬂle)f an acid, wherein: RlL to R7 and X are
unds

s-arfap e S TRl R S SRS Bboropy-11+
pyrazole-3-carbonitrile;
5-amino-4-(2,2-dichloro-1-fluorocyclopropyl)-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-pentafluorothiophenyl]-4-(pentafluorocyclopropyl)-1H-
pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-pentafluorothiophenyl]-4-(1,2,2-trifluorocyclopropyl)-1H-
pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[1-(difluoromethyl)-2,2-
difluorocyclopropyl}-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-(2,2-difluorocyclopropyl)-1H-
pyrazole-3-carbonitrile;
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Zis a conpatible counter ion, followed by renoval of
group L.
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5-amino-4-[2,2-difluoro-1-(trifluoromethyl)cyclopropyl]-1-{2,6-difluoro-4-
(trifluoromethyl)phenyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-pentafluorothiophenyl]-4-[1-(difluoromethyl)-2,2-
difluorocyclopropyl]-1H-pyrazole-3-carbonitrile;
5-amino-4-{1-[chloro(fluoro)methyl]-2,2-difluorocyclopropyl}-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[1-(difluoromethyl)-2,2,3,3-
tetrafluorocyclopropyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2,3,3-tetrafluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile;
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-5-(methylamino)-1H-pyrazole-3-carbonitrile
5-amino-1-[2,6-dichloro-4-(trifluoromethoxy)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethoxy)phenyl}-4-[1-(difluoromethyl)-2,2,3,3-
tetrafluorocyclopropyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethoxy)phenyl]-4-[1-(difluoromethyl)-2,2-
difluorocyclopropyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(fluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethylphenyl]-4-(2,2-difluoro-1-
methylcyclopropyl)-1H-pyrazole-3-carbonitrile;
5-amino-1-{2,6-dichloro-4-[(trifluoromethyl)thio]phenyl}-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile;

ethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-ylcarbamate;,
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-5-(2-oxo-1,3-oxazolidin-3-yl)-1H-pyrazole-3-carbonitrile;
5-amino-1-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile;

2-(dimethylamino)ethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-
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difluoro-1-(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-ylcarbamate;

2,2,2-trifluoroethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-
1-(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-ylcarbamate;
5-amino-1-{2,6-dichloro-4-[(trifluoromethyl)sulfonyl]phenyl}-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile;
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-5-[(pyridin-4-ylmethyl)amino]-1H-pyrazole-3-
carbonitrile;

5-amino-1-[2,6-dichloro-4-(difluoromethoxy)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-pentafluorothiophenyl]-4-[1-(difluoromethyl)-2,2,3,3-
tetrafluorocyclopropyl]-1H-pyrazole-3-carbonitrile;

Isopropyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl}-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-ylcarbamate;

pyridin-4-ylmethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-
1-(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-ylcarbamate;

pyridin-3-ylmethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-
1-(trifluoromethyl)cyclopropyl}-1H-pyrazol-5-yl]-carbamate;

pyridin-2-ylmethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-
1-(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-ylcarbamate;

1H-imidazol-5-ylmethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-
difluoro-1-(trifluoromethyl)cyciopropyl]-1H-pyrazol-5-ylcarbamate;
2-pyrrolidin-1-ylethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl}-4-[2,2-
difluoro-1-(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-ylcarbamate; and
5-amino-4-{1-[chloro(difluoro)methyl]-2,2-difluorocyclopropyi}-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1H-pyrazole-3-carbonitrile, or a pharmaceutically acceptable
salt thereof.

10. A pharmaceutical or veterinary composition comprising a compound of fomula

(1), or a pharmaceutically acceptable salt thereof, and a suitable excipient or carrier.
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11. Use of a compound of formula (l), or a pharmaceutically acceptable salt thereof,

in the manufacture of a human or animal parasiticidal medicament.

12. A process for the preparation of a compound of formula (1), where R® represents
NH., by reacting a compound of formula (IX)

with a compound of formula (X)

optionally in the presence of an acid, wherein:

R'to R” and X are as defined above in relation to the compounds of formula (1);
L is an activating group; and

Z is a compatible counter ion,

followed by removal of group L.



