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SUBSTI TUTED ARYLPYRAZOLES AS PARASI TI Cl DAL AGENTS Thi s

invention relates to pyrazole derivatives having
w@aroads446€i dal properties. The conpounds of i NPEF/ER106/001579

are fluorinated cycl opropyl aryl pyrazol es and, nore

particularly, the inventioh relates to

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

| east one fluorine attached to the cycl opropyl ring.

International Patent Application Publication No. (WO

9824767, &HisepearpPalebtirARpEs cat bonsPeRtipaat A@RTio.

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

. . arypyrazol es having parasitjcidal activity for the
This inveRtipB| relstes torpIp&ls. detivatiyesdiaving Rasapibcidal Peeparies. The

compoﬁh?@ysoquﬂi%?sétr i agﬁ{lﬂmﬁ'féd Vb&&oﬁfo@lérﬂ@?r&’z‘b’lé’é I 8RdOf more

Fon agaln

particufrtya the iinveltionagates tarbaq&elf cyclmﬂopyquraznlemm wmch there is
spect rum of 3ra5|tes i s.an ai m of the 3{9?

at  |e9%knt i BACt 0 HVEFERME @Hﬁ?'&%@ di dvattages rgppyl ring.

i mprove on the properties of prior art conmpounds. Thus
it is an aimof the invention to provide an
Internadiophp Padent ApplicationhBublicatioovd. {4(Q) BBR478T.aEukapean Patent

ponodjo RGO (2R AR BADSEELB 00 et BB Bperopy

arypyréiblé@ RaURlg Farbsfierdiab REWityUBt tHe eorthslul efthrésoddiown by

he results of tests denonstrating their potency and
eff| cacy. In particular, the conpounds of the present

Tho 40 AROEPB RO P RS oD T raton
of actidr® agamst ?araSHGQOL‘BMHaW ,idonde baraslmdaitagamtsérauséfuhonly for a

Most erably, t he conpounds control infestati
narrowsBbeIBS! ParaSiieBarlt 63 A8y A of RS PIESBI VENGRR 10apercome

varioug Gﬁa%hﬁfé%%‘% A %Q%eoén anqu:r?%éyspﬁﬁﬁleérg 80 gdls.n Thus

to an extended of t
it is arnvaino af ihe lirvantion togprowide an ain«dpyanazolejamofabas lmpmveldhactivity
npounds, of theGBr esent .invenl |on houl d hayv

relative {3 RSIPE A AQFIRSUBRS RISt FRURRReS. TG, SvBROgaFe.B) the present

mvenﬂbﬁﬂﬁéi)éeésﬁé%‘ Siys§6ed abftd H@rﬁt%fleéj b&S&dJ Bpéd:ﬁu/m'&téﬁ*thropods as
according to the present invention, there i s provided

showneby:thepiesnts of tests damengtirating their potency and efficacy. In particular,

the compounds of the present invention 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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(1) wherein: RL is CF3 , OCF 2H, OCF 3, -SCF 3, -SCCF
3, -SO2CF3, or SF5 ; R2is H fluoro, or Cl.4 alkyl
wWo@pitsosabé y substituted by 1 to 5 hal ogen at onBCT/IB2006/001579
i ndependently selected fromchloro and fluoro; R3 , R4
, R5 , and R6 independentl? represent H, Cl-4 alKkyl
optionally substituted by 1 to 5 hal ogen groups
i ndependently selected fromchloro and fluoro, or a
Rérd IsusioNided 4 uid &f formula
Thus, ﬁo?dlﬁ%% thé %ntﬁﬁﬁ%lﬁtédﬂ gng d Rguilglg de 8% e
(D: sel ect ed from hydr ogen, Cl-6 al kyl, C2-6 al kenyl, C3-s
cycloal kyl, C(OOC 1 6 atkyl and C -6 al kanoyl,
wherein each of the gboyeygroups nmay include one o r
nore optional substitu S where chem cally possible
i ndependent |y seNéct ed{r,om hal o, het, phenyl,
hydroxy, -C(O OH, - \)(BCI -6 alkyl, G -6 aIkyI, c
-6 hal oal kyl, C3-8N gal kyl, C - 6 alkoxy, G -6
hal oal koxy, am ng, -6 al kyI amno and di G -6
al kyl am no; Rb"i yected from hydrogen, Cl-6 al kyl,
C2-6 al kenyl, G. allkanoyl and C(O CC 1-6 al kyl,
wherei n each of the ove groups may include one or
nore optional substig'uents where chem cally possible
i ndependently sel ect(lgd from hal o, phenyl, hydroxy,
-COCH, -¢(OO0C -6alkyl, G -6 alkyl, G -6
hal oal kyl, C3-S cycloalkyl, C 6 alkoxy, G -6
hal oal koxy, amno, G -6 alkyl amno and di G -6
whereigl kyl amino; or Ra and Rb together with the N atomto

t -
R'is Cﬁgnﬁgﬁéﬁf ?4%‘?‘&55?9? SR SRk § Bhe. or “nore
1o Wt d fer C
s ?’Pnﬁ” mayl\!%ear or?e orwn%r e"gp%g Bsu tﬂlﬁeﬁt Sﬁﬁlb@e'n atoms

mdepeﬁ@éﬁlw§é|e&fe<@ﬂﬁr@|xlcbhldihﬂdm1dfh@c§ro phenyl hydr oxy, -COO-I,
CI -6 alkyl, G -6 al -6 hal oal kyl ,

k
RS, R* ciRc) and B/I mdepen@eralwmpyeseut gechmajjgi pgﬂgnalyns,uhstltuted by 1
to 5 halogen groups independently 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, Ci¢ alkyl, C..s alkenyl, Cas cycloalkyl, C(O)OC1.
alkyl and C1.¢ 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, C1 alkyl, C1. haloalkyl, Cs.g
cycloalkyl, C1.s alkoxy, C1.s haloalkoxy, amino, Ci.s alkyl amino and di Ci¢ alkyt
amino;

RP is selected from hydrogen, Ci alkyl, Co.s alkenyl, Cq.¢ alkanoyl and C(O)OC1.6
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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G -6 alkyl amno and di C -6 al kyl am no; and het

represents a four- to seven-nenbered heterocyclic
w@e@ap3446hi ch is aromati c or non-aronmati c and RET/DBR006/001579

contai ns one or nore heteroatons sel ected from

nitrogen, oxygen, sulfur &d mxtures thereof, and

wherein said heterocyclic ring is optionally

substituted, where the valence allows, with one or

hydrox;VfoCK)@HbSU&Dl)@nC% WCC@G élk)ﬂnm@ Iﬁaloali@h 3. gnt:ydslcalk(]l Cis
6 hal cal'kyl, G - oC(

alkoxy, &H@/malod&(@m am@OaOmalkW@@)l@mandail u@/alkﬂr%nme Rd,

a r e t r
or e 550 BReRR el § AGAPRPUNER Lty SHL SRR IR fom,a tres
to seved —thenierad heteropgclitasing mdnt@lmr@nen@rorrmo:e furthar™) O or S
substituents where chem cal ]y possi bI e i ndependently

atoms @b Wherein osaif a heterpayslic) rlngydp%y(y earcang A @)@ qptlonal

subs’ut@ﬂ% 639;!1%%‘?( ﬁ’r&gké&o I%lf)oae éﬁéﬁ)ﬁyhxdr%x& %bt?ﬂaﬂ LEUH)O Cis

alkyl, G adbylaﬁ edilalﬁ}alkﬁl aﬂtd@ygycaualkpl Qs alkpxyrGue daatoaileMyy amino,
ta roru hereof; with th [

C1s alkyhalr '%Ra'i‘igé ﬁ@%g I R4, RS, "ot R6 s fluoro.

het rephé’&‘rérﬁ’f a%ﬂp%%eﬂ%%hibé?gdtﬁété%wgﬁ%ﬁ V\ﬁﬁlcrﬁ is arOénatlc or

-6 hal oal koxy neans
non-aroréati¢ aodwmqumams@nbyorlmpoe betﬂfoatqms)selep fyom nitrogen,

onyger S o5 DS FRHBRE S i Ao Bl By optonaly

substititeedOwhets trfbb{/dlenﬁ’é adllewer ity orsd-or niref fubstituen® 3elected from
U|tabl is CF3 or CHF2, preferably CF3. In

halo, cyamner wbrp. (29 sstlkyla e RaIBBlY s aloxysOC(O)Cr.e aallkyl C(0)Ci6

ok, CONED, S BB, gy 550 AR Yol rom

hydrogéH R% akgl Bhdi Odgpalkdayl; Iwherefn eaeht of thé abové graups may

includered B e QRHoRS| SHaRRIeBis RET eGP rRa: pOsSblR independently
r p a L 2

selecte, FiloPERERY \koff, |OGA? GROJORT iy By b, O

haloalknybr@:; geyelaaligl) G aaﬂdoxw C1g halqcaékomamlm Coe alkyyammCRand di

Cie alky?amlngl Inodr aRp grrr]r(ljac%%rﬁca["r asc%re]tpta%le salt or prodrug thereof;

with the proviso that at least one bf R> , R3 , R* , R® , or R® is fluoro.

in the compounds according to formula (I), C1.¢ haloalky or Cy.¢ haloalkoxy means a
Ci.s halky or Cy¢ 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 SFs, preferably CFs,

Suitably R2is CF3or CHFg, preferably CF3. In an alternative suitable embodiment,

R? is fluoro.
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Simlarly preferably, R2 is fluoro and R3, R4 , RS,
and R6 i ndependently represent 2, 3 or 4 fluoro
w@emaps3sedore preferably R3 and R4 are both flRor/mB2a6:d01579

R5 and R6 represent Hor all of R3, R4, R5, and R6

are fluoro. Preferably X i4 CR8. Mire preferably R8 is

chloro. Other preferred conpounds are those in which

R7 and R8 are the sane. Mre preferably, both R7 and
Su1tab|§38F§é\'fl’24 @2 arkl RP aidep en%ntl? répieseht Hooraluers. €. 9.

thyl, 'propyl or isopropyl, with optional substitution
sel ected fromone to five fluoro groups, e.g. to form

Preferdiiaitnis GFs ABO HhaFhoR A0, ifpieh %ﬂﬂ"webrs%ﬁﬁ%@gﬁéﬂuom

groupshﬂ&?@pzﬁ@w&g ﬁw%%'céra yrnost pref%rerﬂﬂy%%aﬁb%&lﬂ and R°® and
ri fluoroethoxycarbonyl, isopropoxycarbonyl,
R® rep%_s%{;ﬂ-lgyl met hoxycar bonyl , 3- pyri dyl met hoxycar bonyl ,
2- pyridyl met hoxycar bonyl, 1H-i m dazol -5-
yl met hoxycarbonyl or 2-p rrgll in-1- Iethoxycarbonyl
SimilarfaprdfésablyiR%is| GHFRaNGSRE R™6R3/ dnd R dndeperdently, reprasent 2,
optional substitution selected fromone to five flugro
3or4 @mw@pupsmorea pteferably Rrfluase @reups; mostpreferablysen ky|and R*
gycl ohex phenyl and net, e.g. pyridyl, e.qg.
and R@@ﬂ/ﬂ d?Pl’eSQDEblrl di nyl, morpholinyl, pyrrolidinyl or
pi perazinyl. More suitably, Ra is methyl or
4-pyridyl methyl. Equally suitably, Ra and Rb together
f it 3t héynpar
Slmllaryypféf%%lﬂyﬁ@ fégﬁldégcral |°?1§I hp| Igergr}clf‘ﬁ;%!ifger c??rlﬁyarl nef:>resent2
3 or 4218018 Groaps) hﬁ‘irQYdrefefi‘aEIy B° Ml akr Ebﬂhzﬂbbl@ and- Iﬂ and R®
group,” nore suitably, a’2-oxo-1 ,3-oxazolidin-3-yl

repres@nioH r alfRHRY, Rﬁ!bamd H‘?}aiéd[l@ﬂo Preferably or
alternatlvely, RO is selected from NH2, Ci-6

al koxycar bonyl am no, with optional substitution on the

o R AR S0 0

substitution on the al kyl group by one to five fluoro
oups, C3-8 cycloalk% : phen% an het .
Other pr%fearequmpmmd% akgihose dp avhigh R and. Buare ctbﬁp%ﬁmas More

preferéHIy,tﬂkﬁh'Ffwﬁ{H ReQ,LEf sel ected from

Suitably, R* is C(O)OCi 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-Ci¢ 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-ylethoxycarbony!.

Equally suitably, R®* is Cy.¢ alkyl, e.g. methyl, with optional substitution selected from
one to five fluoro groups, e.g. to form trifluoromethyl, Cs5 cycloalkyl, e.g. cyclohexyl,
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5-am no-1-[ 2, 6-di chl or o- 4- pent af | uor ot hi ophenyl ] -4-[ 2,
2-difluoro-1- (trifluoronethyl)cydopropyl]-1

woR@ynaed e- 3- car bonitril e; PCT/IB2006/001579
5-am no-1-[2, 6-dichloro-4-(trifluoronethyl)phenyl]-4-]
2,2-difluoro-1- (trifluorowethyCcycl opropyl J-
H pyrazol e-3-carbonitrile; 5-am no-1
-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-(1

phenyl ﬁdzhéf id, Pr I@F/HGVIC 'eO@r@Wuhxll piiperidiag, enorpholinyl, pyrrolidinyl or

car boni d- am no-i

piperazinyli dAdrersaitably; iRFis etk ondoppadyimethent af | uor ocycl op
ropyO-1 - pyrazole-3-carbonitrile;
5-am no-4-(2,2-dichloro-1 -fluorocycl opropyG i

Equally Eaitdbig RAl P RE-togbtriel | wie Qlﬁ@tmdtdmhwWh]c’rﬂthey are attached
pyrazol e-3-carbonitrile; -am

form a pytrolidingt; eiperidins p@@razwlom%nwinvl epgn@mpwa@m',o?rg 2-

oxo-1,3- ?gg%ooh&u?ﬁyygﬁcg’%ﬁ §l{ enyﬁ?ﬁd}% él -3-yl group.

,2-trifluorocycl opropyl ) 1 prrazol e-
carbonitrile;

SU"fab'!Br BrrisBydrogens_ di chi or o- 4- (tri f 1 uor omet hyl ) phenyl ] - 4- |

1-(difluoronmethyl)-2,2-difluorocyclopropyl]-1
H pyrazol e- 3- carbonltrlle

Prefereﬁ:rlyam raueﬂndtﬁlefy— R ulslsalented (ftom s rGreakgxygabapyipming, with

optiond]. gipstsetion. & FnEHESH. @owp JBY Gt 19 sCUBRDOUpS:. di-Cre

alkylamlﬂbfdriépﬁ " andiC 6[) wamm hbfltli Bbﬁméllsubstltutlon on the alkyl group

Hpyrazol é-3-carbonitril b- d ¥ 9.
by oneptentive ﬂuormgmupph&awwclqa"wlf ph@mdr?é\dnwl) Most pre erably, R? is
NH di fl uorocycl opropyl]-1 /-/-pyrazol e-3-carbonitrile;

2. 5-ami no-4-{1-[chloro(fluoro)nethyl]-2,2-difluorocyclop
ropyl }-1-[2,6-dichloro-4- (trifluoronethyl)phenyl]-1

aor e SHRRE 3o i e sseciodfom:
a2 OGBS looh s ool o 11

(trifluorainethiycyclegitopyfl+ kb pyrazote Btaebgnitriie ~. S. S-tet r af | uor o
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1 H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-(1,2,2-trifluorocyclopropyl)-1H-
pyrazole-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-pentafluorothiophenyl]-4-(pentafiuorocyclopropyl)-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-
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(trifluoromethyl)cyclopropyl]-1
H pyrazol e-3-carbonitril e;

wa2¢408/16+46é chl or o-4- (tri fl uoronet hyl) phenyl ] - 4- pQr/B2dodi (101579

uoro-1 -
(trifluoromethyl)cycloprop§l]-5-(nethylanino)-1

H pyrazol e- 3-carbonitrile

5-am no-1-[2, 6-di chl oro-4-(trifluoronethoxy)phenyl]-4-

d.fluordo?ycbpiowlmH;pwazélbns “chrbwraieg; hy | ) cycl opropyl]-1
zol e carbonitril e;

5-aming. T Bl orer (TR OmEt ORNE Bbrvia - cifluoraeyloRsPBYR -
pyrazoﬁog; “carbohif éﬂfl uor ocycl opropyl ] - 1

Fazol e-3-carbonitrile; 5-am no-1
5- am|n0E4Z [Zizetilﬂthd)rmD-(tﬁlﬂ(lbrorﬂélhyr)wmomopyb]ﬂhmh]fhmr{) Y-

(trlfluorg}w[ml or °T§f%ﬁygﬁ;ﬁe.q Ocr)“rtﬁlgycl opropyl ]-1
5-aming- P2, Iacq.&mb?o A-Sr MRt neﬁméqﬁ] FaRLGaGN 2 4|

uoro-1 uoro propyl
difluorédyclopaapyled Bi—pwazolen-S—carbnmtnle

s-aming- BT G G 2 BB P }h¥ 13 RSl
(tnfluoﬂdnﬁ’é‘lh?l?ﬂﬁ&ﬁ]‘ fARRaLAIE 3-8arbBnifileno- | ©

ro”-"Iri fl'uor omet hyQt hi ol phen IJ’\ An-di f |

I
5-amino- {2, 6fdiciomrét (tifoeyemepnbiphenyl]-4- 1-(difluoromethyl)- gozré) 3-

totat f G eRE OBy AR aRbler ioBesHfIg ) oreny 11 -4 (2, 2-ai 11

5- amn@f-Df[Z,G-dléhlbrd Ietu(wmmbﬂme@wnphenqumy[za 3,3-tetrafluoro-1-
(trlfluomn[l@thsl)%u@m)épuﬂ 411 Pvfaﬂplﬁow'i-&ﬁélwwtf%henyl ]-4-[2;2-difl

- d-(2-
1-2.6-88h g tloom MRS SRNGRE - LT e
(triﬂuomrmthyk)cycmmopyl]&(mnethylam|no) 1H-pyrazo|e-3 -carbonitrile
5- aming)}ﬁé Iﬁ&{gglglr 7 wryfa% W{% yl]- tg éb a fluoro 1-
(trlfluoﬂétﬁé‘th?%&kffoé’mﬁ?l]h%bﬂdzb!éﬁ%aﬂ%ﬁlﬁﬂé‘y| am no) et hyl

5- ammo[ E—I%,ﬁcnhchlbmﬂ (rifluaromethoxydehemy4hittgifluoromethyl)-2,2,3,3-

tetatBrocy oyl K PuRp R eA T T PPY Lo cet ny)

5- amm’b— 26C7d|éhlor04 trifluoromethoxy)phenyl]-4-[1-(difluoromethyl)-2,2-
F—Y di chl oro(4 trlfluorxgzr%thyyl%ptger(lyl] 4-[2, g)dlflu

dlﬂuor%@]oproeylﬂﬂﬁ BH@@Q@('WIQ%’B i opyl | - 1
5 amlrEk ?':fné %Z&%hlﬁﬁaéc@{%otwn[pp P H]I uL)zl’%r?gH%?-fs- ul fonyl ] p
(fluorohmtlyyl}cyéldpioﬁyllirl H-pyrapolg-3-carbonitrile;

5-amino- 1,6+ gle BT S U ARHp ey 1T-4-(2,2-difluoro-1-
methylcyclopropyl)-1H-pyrazole-3-carbonitrile;
5-amino-1-{2,6-dichloro-4-[(trifluoromethyl)thiojphenyl}-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)-1 H-pyrazole-3-carbonitrile;
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1-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-[2,2-difl
uoro-1 -

W@ 2eosfiB4406 omet hyl ) cycl opropyl ] - 5-[ (pyri di n- 4- yP@ETBRP06)@1579
m no]-1 H pyrazol e-3- carbonitrile;
5-am no-1-[ 2, 6-di chl oro-4-71di fl uor onet hoxy) phenyl ] - 4-|
2,2-difluoro-1- (trifluoromethyl)cyclopropyl]-1
H-pyrazol e-3-carbonitrile; d-amno-i-*

5-aming; @“E@P% EQﬁﬂf bh‘\%’i@fliﬁyﬂﬂi?\ ﬂ-gfy L2, ? di'l‘élfdrHQLO”Et hyO S

uorocycl oprop onitrile;
(tnfluor‘oamlhylmybldbmmdhmf-ﬂpyrazole -3-carbonitrile;

2- (dlm%thgla@l )@&xy £ u t y fb“[%@j)gls bwlg)ﬁgﬂﬁﬁqo%methyl)ghenyl]l 42,2-
dlfluord"‘l R%ff%%m%ﬂ%ﬁ)%%l@ﬁfﬁiﬁ 1 Ry a2dlsdylehiTRinine;

2,2,2- tmﬂwbroemw @eyamd-n {8t diehtoraphénifuoromethyl)phany]od-[2,2-difluoro-

h |
1("'““9!‘%'{7?@1:)53?@0&3&9 b £ Zoggrllflé?'!rk?ag’%jﬁrret hyl 3-cyano-1

5- amlnol;12{é36fﬂlémbﬁf f: [&rlﬂttxdiﬂo‘?neth I)sulfonyl]phenyl} -4-[2,2-difluoro-1-
l"uor onet h eny di fl uoro

(trifluoromathylcye qpylhytl;mgleo%yamqmtnle

| met hyl
1-2,6- gr‘:@@iﬁ%‘o "’ﬁ#@“&ﬁ@ﬁf@@'ﬁ“( [RffRe-) hyl ) phenyl - 4-
(trlfluorbnibtﬁylﬁdyd:wl:ﬁo?)ll] 6t[(pyridivdoyimicttyDaysinop blyyrazole-3-
yrazol carbamat e; 1H i m dazol -5-yl net hyl
Carbongﬂgyano 1

5- amlng[f éSBQi &?bﬂ{?r(ﬁmﬁhg?@mgw(] g?@qlf]ud}olﬂ 2-

(trlfluoﬂdnpgthwmycldprppylw Hapwaeclezs-pgrbmlirdﬂ n-1 -yl ethyl

s-amindy SYEBiicHipts-4:pentalyarpliiorhaniyH LiiflyePmety) 2,233
tetraflu@'rédyéﬂfﬁ?cé)g] GHpWasz@reombrbtm‘mé opr opyl H

yl car bamat e;

IsoprOﬁyIam no- 3- qyarw[ocm[%,ﬁcqlqhIprcggr(mfm@mejhyi)p@eavlﬂﬂu@%@yfwro 1-

oSS Sy o ) i 13

pyrldlnaﬁyﬁﬁéth?l 63-&9émoﬂL[m-@tbhmot-4‘-(ihﬂuérdmmyk)pl®érqn] ~442,2-difluoro-
i ndi vi dual conpounds of present invention are
1- (tnfltggp@@tlg@cwl@mopyl] -1H- pyrazol 5 -ylcarbamate;

pyr|d|n253’ gma@gyﬁoé %y%nﬁ“ﬂ?r, uo?rg)% '*'P?@é"@hg';f p@lﬁﬁ]_llz([l[é,ﬁdi[‘luoro-
1 (tnfldcbrpmeﬂM)oqel&pwpw]eﬂrltpyraml -g- yL)—cdrbamarke— ! _

pyndln(g ylmgt{qg 8:,%,99%&') g@cﬁg %ﬁg&%? ftiﬁlluoromet y )pngr\ﬁ] l1,-'[2,2-difluoro-
1-(trifiidrBMHeARAcHTRPFOWRIHLBYrh 2ol-5-ylcarbamate;

1 H-imidazol-5-ylmethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-

difluoro-1-(trifluoromethyl)cyclopropyl]-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-difluorocyclopropyl}-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1 H-pyrazole-3-carbonitrile; or a pharmaceutically acceptable
salt or prodrug thereof.
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d-am no-i-~"-dichloro”-Cirifluoromet hyQphenyl | A-ti
Adi fl uoronet hyl )~”~- di fl uorocycl opropyl]-1
wWoR@Wgnares e- 3- carbonitril e; PCT/IB2006/001579
5-am no-1-[ 2, 6-di chl or o- 4- pent af | uor ot hi ophenyl ]-4-[ 1-
(di fluoronethyl)-2,2- difl8orocyclopropyl]-1
H pyrazol e-3-carbonitrile; 5-amno-4-{1
-[chl oro(fluoro)nethyl]-2,2-difluorocyclopropyl}-1

More péf%n@d Mog?Pcém thhé 'oFﬂ{éDHFésEYl{ irRBRfYH brd selected from:

- 3-car b nitri
5-aminb- ‘a[ﬁ Gadidhl{nm-ﬁ-(mﬂubrmneﬂwophenyll deRhdiflopro-phenyl | - 4- |

f“fluorprrré‘%&wb Qi’ 623’ 3("?? P' §_3 &ﬂﬁ; c.)rnatfnll yorocycl opropyl ]-1
(-)-5- arﬁrrfém -'E?Gldlf:ﬁloﬁ) ql—(@r‘iﬂdlfr@n"étwq phiehyaopes-afludpbany ! | - 4- [

tetrafl uoro-1- uor omet Ocycl opropyri -i

(trlfluorﬂmgthﬂmmmepﬂ} ﬂ)b#pyl’azobﬁ-ﬁﬁr@rpﬂﬁl!ﬁ,rmceut ically

o aminge 2R e BB hBR Ly b e

difluordtyERHOONA]-PH- rfﬁéf@lbéB (:hbbonﬁhle‘} certain derivatives of
sof formul a ( Zh rra have little or_no

5 am|n9hnFaxﬁrsb¢mgt%1pea¢afluﬂre 'th,ﬂi’é’!ir‘b k(difiyoromeatiyl)-2,2-
body, b ted t
difluor@EI SO § BBl BRldbriAR: OTY. dosired activity.
5-aminbe4- {P—&&rmio(!f,ludm)rhgmyma/§+d1flwcbrea)|mt‘.lgprolp|$l}gh[216¥dlm|0rc¥43
e referred fo as 'prqdrugs', Wi e appreciate
(trlfluomthgt&m%}yﬂ {:’E‘ %'%6?a'%99ﬁﬂllea (1) may tﬁgrrsel ves
5-aming® -{%é-dﬁéiﬂﬁrdi&l(&ﬁlu%frm% )pﬁ@ﬁ?lﬂluft[qs(dﬁfucfr@m;ﬂ) g )3,3-

er information on the use” of pro rugs may
tetraflubcosytlopropyli-o Hepyrgzoles3arhanitlg; iansk y Syst ens, Vol .

samin SIS 20 M-

(tnfluor%’n@étﬁyl)dﬁ:?c?prbpgll -1E-Byraoelee3-cArsanitne; Ploar macephannhceutically
Associ at’i on rodrugs in accordance with the

acceptahlee‘mlt@rrpr@drugthﬂre@ anpl e, be produced by repl aci ng
the 5-am no substituent on the pyrazole ring in the
conmpounds of fornula(!) with certain noieties known to
Within tthesscae lof able i invétitoraatre asb-talleat prodruygs! &fithe' campounds of

oS o o A g saTh L sty e
little oPhQ PhifRacold§kaPacHvIf thBrsdN&RSE4H) virish BUAHA¥RIYd intdrét onto

the body, be converted into compounds of formula (I) having the desired activity, for

example, by hydrolytic cleavage. Such derivatives are referred to as 'prodrugs’. It
will be appreciated that certain compounds of formula (l) 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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Edition), 2002, 410-458, (Taylor and Francis Ltd.,
London); and references therein. Suitable prodrugs nay
whaone/ 131360\ cont ai ni ng group at the 5-position PET/IB2E06/001579
pyrazole ring of fornmula (1) and are bound to the ring
through N. The 5-N group ®an be substituted once o r
twi ce. Exanples of substituents include: alkyl am nes,

aryl am nes, ani des, ureas, carbamates, cyclic

(1) with ‘é@ﬁﬁﬁ{mﬁcﬁéﬂeé Rh@@ﬁ to&Rasé I%;‘Rliiled' il e sart %C'brcs‘-drug ffsieties' as
fenam des, and sul fonam des. The hydrocarbon

descnbp@rtqrcaxammehwsa)@mgm Ryodtugsh by H Buadggard (kiesyjer, 1985);

esor§hsBPiSHuH AL B R B EORbirr i Bis vy, @

Edition), nggdm Ga880(TdyirearPF o Ll ugdndammﬁd vdffere'nces therein.
chemi cal | y possible independently selected from halo;

hydroxy; C-1-6 alkyl and C -i-6 al koxy. Further

sutatnf KPR B8 Ry RS BFATEANNETOLP AURSRISEIGF e Braccie
ring of favyndle (1oend are bdsw'lcatmltleemmg tmedglnd“ﬂer'élm:essN group can be
prodrug accordi n%to t he i nventjon can

substituterdrANGe: & Bicead e anaRles; ofgSylpstitdents; '@Qﬁ'd&n %'HH‘GS aryl
amines? aﬂ%éfié‘%r%agogé(rﬁaﬁﬁtgsfé’&‘cllé‘ CRBRMARSE, Qniney, @Ha@nlﬁbé imides,

her’ aspect, the present |nvention provid
cyclic mrdasem&enanmdesh eansk spiﬁamldaSOfThe hydmnamidompoﬁmmgf these

groups Fghtai o S, Pt aipiodod i af Byt Fog alkeny), and Cos

cycloalFAWRRrEIH! d&cH oy thqungwdubg mhyaabmul b Edr| | ore optional
accept abl e sol vate (including c%/erate of eith

substituemts whera chemicaltyr pessible elndmven nily1selegted from e|?'ﬁ|°t Bydroxy;
in the art that sensitive functiona
CFGaWQG%ﬁggﬁﬁéw“ﬁg%d to be protected and deprotected during
synthesis of a conpound of the invention. This may be
eved by conventional nethods, for e

Further@@é@@'ﬁﬁts@dephcemeat SEQURREINRCRAFIaNGe Mtﬁiﬁglégfegoing example
and e@fﬂbl@ S (E:)F (%tgég;;\%@f@e :}ZPgér‘ grrpc g‘vbtﬁ\“ fSund GRN Y | é%%re%entloned

herei n. Thus,
referentes$.l owi ng processes are illustrative of the general .
synt heti c procedures which may be adopted in order to
obtai n the conpounds of the invention. 1. A conpound

A prodrgﬁh; iwgg g§> khe IFeNE6N REANY RARY idertifieBrPadministariag it to a

test animal and sampling a body fluid for a compound of formula (1).

In a further aspect, the present invention provides processes for the preparation of a
compound of formula (l), or a pharmaceutically, veterinarily or agriculturally
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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formula (11): wherein Rl, R2, R3, R4, R7 and X are as

previously defined for formula (1) and RO represents
wRoen3epr ot ect ed R9, foll owed by deprotecti oPCTAB2065/001579

necessary. Suitable protection includes im doforman de

protection, for exanple u$dng

N1Ndi et hyl i m dof or mam de, whi ch nay be deprotected

under standard conditi ons Compounds of fornmula (11)

descnbaﬁﬂnb‘@’rb%%‘ﬁ(/é%ma Jje% h Qﬁeos%thesrév%‘y TVWERSR@nel ind PGM

R5 and eV|ous defined for formula
Wuts, Johh, Wikey &Smlme(@se)srambr@mmnsesdhersm exanpl e, when
R5=R6=F, a reactive species such as trinethylsilyl
di fl uoro(fluorosul fonyl)acetate (TFDA) may be reacted
Thus, tnbtfalléwﬁ@pﬂwé%seé dr@rmét?am/bl of th@géﬁem dypEigtRepictedures

N- prot ected R9, an optional apolar solvent at
which reasebaw@pt@dm@lemobtam E‘@ gprapedads ef thevigivartion.
fluoride to yield a product of formula (1) after
deprotection. Qther specific nethods include treatnent
1. A cofrfpounldosiabanhalanl) mayase prapaeée ybtycioprdpanatiors ef an alkene of
transfer catalysis conditions, thernolysis of a
formulas(ii)t abl e or ganonetal lic precursor such as an aryl
trifluoromethyl, trichloromethyl, or
phenyl (trifl uoronethyl) nercury derivative or
treatnent with a di azb&al ka L3t he presence of a
transition netal catal ygt \mf‘treatmant Wi th
adi azoal kane in the abs gf a transition netal
catal yst followed by therjnolysis of the internediate
pyrazol i ne, or gener roma sul phur ylid. A
conmpound of forrmula (I1 ere RO represents an
N- protected group, may bg obtained froma conpound of
formula (1V): (1V) whereimt X is bronp or iodo, and
R1, R7 and X are as previ(,pusly defined for formula
(Ha), for exanple, by a transition netal -catal ysed
cross-coupling reaction of (1V) wth an appropriate

yl t| n e ent a suitahle, optionall S
whereit ' £ FCsdt's B 910 Xhafa A8 RLEVIPGRY FRTe tor ol Gand A°
represé}ﬁg RheoW 'Néﬁréfe'cf&d rﬁ‘agﬁjﬂbweél Py eGeprdtetiich where necessary.

ganoboronic acid, or rganozi nc derivative.

SuntabIAI pmteettqm ngjudes \mndmgrnnmnw@apweaton,efqruaxa/mm using N,N-
dlmethilfr'gtgﬁﬁ%rﬁuadﬁ%st ! tHlEﬁdm bkﬁgyéé’ﬁﬁo?&téd aﬁﬁcﬂésr Eﬁmtdg?d conditions.

Compounds of formula (l1) may be reacted with a carbenoid species, :CR°R5, 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 trimethyisilyl
difluoro(fluorosulfonyl)acetate (TFDA) may be reacted with a compound of formula
(i, where R® represents N-protected R°, with an optional apolar solvent at
elevated temperature in the presence of sodium fluoride to yield a product of
formula () 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(irifluoromethyl) mercury derivative or treatment with a
diazoalkane in the presence of a transition metal catalyst and treatment with a
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tetraki s(triphenyi phosphi ne)-pall adium (0) and sodi um
hydr ogen carbonate in a suitable solvent.
wa\Raoensasé vel y, (1V) may be treated with an orBERB2065001579
compound, for exanple, activated zinc (such as Rieke
zinc) under an inert atnodghere with a suitable
br onbal kene such as bronotrifl uoroet hyl ene or
br onodi f 1 uoroet hyl ene in an aprotic solvent in the
diazoalkafg A ¢8e @bsand@ lof adiramBifiéh nfRaceAalyst fdllowed by thermolysis of
tetrakis(triphenyl phosphi ne)pal | adi um (0) at el evated
the intermgshatatpyrazoline; or ganetadion frgm g swphubyid-r eat ed with
activated zinc (Rieke zinc) in an aprotic solvent to
yi el d the organozincate, which can then be crossed

A compeund &t formule (INavidrseR reprdseat aasnmretariied group, may be
pal | adium (11) species suc

h as

obtaineg trampa sempoundfdasmuaddhi ne) pal l adium (11) and a
reduci ng agent suchy@s diixsobutyl al um ni um hydri de
under reflux in an ap Yc solvent. Conpounds of
formula (I1V) may be 'ef Ul for accessing i nternediates
of formula (V). (V) Thuxy” f OFiIPECier V) can be treated
wth a Gignard reggent such as isopropyl magnesi um
chl oride under inert ngi ti ons using an aprotic
sol vent at reduced tekpefature before treatnent with a
chl or oal kanoi ¢ acid chljori de or anhydride, upon
warming to roomtenper@®'ure the desired ketone species
represented by fornul afl\g)\/) i s produced. Conpounds of

formula (V) can be utili'sed to access conpounds of
whereihof'ris beombl 9r inte; anch RX3RAatdrRd aze asipreviously dafined for formula

N- tected. T o f b hyl .
e, 85 BB o o st S sl B R v
with aftagpPepiiae Viaymesatrshgehiinriassilitel, sptidhall§ degassed, solvent.
tetrahydrofuran. Conpounds of fornmula (I1), where RO

Suitablys the fransition seetatisrpallasiurn ansidhei virddation reagaa dsiap Lrganotin,
la ¢ i 1 h
organdiiik et o1 oabb AR TRl Mgl O HED tiheateq at

reflux twiithh%uiﬂabhpssblbﬂﬁuwaid &kehybaromic | mciis ajpr ottiec presence  of
sol vent ,
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 (Il) species such as dichlorobis(triphenylphosphine)
palladium (ll) 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@ odp/ 134466 an appropriate tertiary al cohol fol|peEIB§6/001579
standard chl ori nati on-dehydrochl ori nati on procedures.

A conpound of formula (IV]2may be obtained froma
conpound of formula (M) wherein RL, R7, and X are as
previously defined for formula (1): (V) by two
standard brom nati on/i odionati on and protection steps,
ei ther of which maynbe cakrred out first. Conpounds of
formula (VI) may be r |y protected, for exanple as
t he i m dof or mami de, d R-blRekohe transformnmed
directly into conpound of formil a (V) by reaction
with a reactive acRe ydride, in an apolar solvent.
2. A conpound of fornulal(l) may al so be prepared by
generating the requir car benoi d species froma
pyrazol e-cont ai ning pregursor and treating it with an
appropriate al kene. For exanple, the alkyl netal salt,
preferably lithium of Vh conpound of formula (VIl):
Thus, (f}:{MwhleWelvyl Raf b BRI @ithaaht@ugnari tl‘é%fgeﬁhft such as
Is optionally substituted with to &4 al k
lsoprop&lmaon@uml kbloyider under inerh sorditions, using AD ARFGLK %leéent at

oo FAERIE Ko BB o1 4 OB 50 R i o

anhydrrdéOdu m(Wh}mmgettat eoomn demperdtes ethaf demmmll &etond | $pecies
(VI wherei n , R4 R5 and R6 are as previously
fepfes%ﬁdlbé’(fofrﬁﬁﬂ“af(w l'ﬁJP@th?d optionally in a suitable
sol vent such as dichl oronet hane and optlonally under
pressure, to give a conpound of formula (I).
Compoﬁ)mnlpouhﬂxrmﬂa f(¥) radinabé| ytilisag tmeapcmcempgundaeof formula (II)

wherelqlﬁlpﬁ d&gﬁmﬂnr}_‘lea th 8 Iihl S é:tl?ﬁgé £€r§’ﬁﬁé mdcan be

methylé‘ﬁél%&sﬁ\] WebfindS Witk A Wﬁldﬁféfag%hﬂﬁh@br mert epAaditions &t reduced
5-tTrisubstituted F yrazoles with nore varied
f

temperatwabmaasojmt§ucmﬁsri§ abydrofynaa. gr oups that can be
introduced in this way are linmted to those derivabl e
fromthe 4-substituent originally introduced. However,

Compounds of formula (ll), where R® is N-protected, can also be obtained 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):



10

15

we have found a process by which 3,4,5-trisubstituted
1-aryl pyrazol es may be produced directly in a reaction
wakioeh344pe/0l ves coupling of an aryl di azoni um sSperiB806/001579
with an appropriately substituted precursor bearing a
desired substituent. The d#&sired substituent is
i ntroduced concomtantly at the G4 positionin a
process, which does not involve any rearrangenent.
Furt hernore, the reaciNOOn produces the tri-substitued
pyrazole directly. This ves the need for a | engthy
synthetic procedure andN{h need for several work-ups
of the internediate produtfs ¥Ad results in good
yi el ds. The process s the significant advantage that
the G4 substituent may uilt into the origina
tetrasubstituted ethanelderyvative which is one of the
starting materials and whiych is reacted with the
aryl di azoni um species to gpbrmthe pyrazole. Control of
the position of substitution on the resulting pyrazole
ring is therefore absolut&n the reactlon
by two Eférntdg?& B%ﬁrngﬂgé@ﬁ%ﬁg%ﬂ\@ﬁﬁgﬁ PF‘%)&H@’R ps | Pﬁél‘ 6Mﬁﬁ|bﬁ may be
carried wtrpmin Carhpoundaidiefotmla WIMayrbeREBadsly mmtecta;h foreexample

as the ByfpamETNes S cra e G5 TRBRTRd ARG foucihpdligs 8

formu|aa(ev)66y fbactiBh ain e rédctive 438 anBydsdel ah 'aheibo@dn@tﬂvem

I"at’i on to the conpounds of fornmul'a (1); L is an
activati ng group; and Z is a conpatible counter i on,

2. bR B 3Rk A% brogg L erd b o

carbendidaépéclb@ fré@chi pyrazold-edritaming , prééunssr heericb greating!SIEVvith an
or tetrafl uoroborate and npnst prefe

appropriater alkens- ober Aampige the cﬁlbvlL eéa'aﬁa& @é%fzfﬁ‘ub'y lithium, of a
compoﬁ\h{jgﬁf& dT%é\gﬂ)‘?uD whi ch stabilises the anion

er me I'n the process. Thus, preferably, Lis a
group which is capahllce of ﬁPi"‘él ng a negative
charge on an adj acent boR’ atom The group L nust
al so be renovable. L uan e.renoved under basic
condi tions, for exan‘pl eNby Roase

Z X
\\I

R
(Vi)

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

C. alkyl, C; 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 (VIil):

R\ R
3 5

R R” v
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hydrol ysis or can be renoved by reducti on and/ or
elimnation. The group L is inportant as it serves to

walpooeas446de reacti on of the diazoni um speci es RET/IB2E001579
conmpound of formula (IX) but then is renoved in the
subsequent stages of the id4action. Preferably L is an
ester group or a group COR 10. Mre preferably, L is a
group selected from - S(O PR11 where pis 1 or 2,

. 1082 n

wherelr(Bﬁ]3 A gs)from g}é ﬁrevio@g é@flné@%ﬂdﬂmﬁﬂé)(lb Soptlonallyl a

ecte | am no,
suitableakklyehhisuch es-dlehloymhe’dﬂalnyel and OHBQDn@Ily ander( p}esr_syre, tO give a

a erein n =0 1 or 2, each of which groups
compowg@oé@ng%@ @ﬂally substituted on any carbon atom by
one or nore groups sel ected independently from
hal ogen, hydroxy, cyano, nitro, G -4 alkoxy, G -4

3. Commmlsk@‘xfprmola 4) anmaﬂnwprep@red hyathgauRnggemanmreactlon

This regq:q% %ﬁezﬁ%uﬁép in @rg Ig{eﬁgl{ . %%:1%:1%?% ’ It%ug&ally necessary

to perf@r}’ﬁ lfaahéy byrtheti€3tdhs & foe I3pa BkyisubstitdigdL Pyraaolelsewith more
and wherein R11 is selected fraom

varied gfsghsgtl@gﬂs; @gh@rgmcp(g the gpptmsqmaté;ﬁg\ p@pggrgc%cedb in this way
are Imﬁ%& ?cgﬁ%s\él égﬁ%‘o o % s#xb%ftuant Sﬁ@Haﬁ\Lln‘fi’EﬂdﬁBe&r MRvever,

€ opti on any® carbon at om by
we ha\ﬁméoond rmrmfogesmm wicrkrzeeztl,snndemnqut I1yar§/lptyrazoles may be

al gge dr ox cya tro
producad Gy i fyeaston WGtE nygIves Goupling ol Zcyisysonium.species
with aﬁ'aﬁ%ﬁrég 3/“ }Jbs te‘ﬁ %&ﬂé&’ 'b‘éﬁhﬁ?' é]ydjesn@d substltuent The
n oal kyl sul pho
desured:pubsmuem nsanurmcedrmnnomtamwgn theaﬁ-‘d":mOSLtlQmﬂﬂ [fe process,

w5 B35y b, PR OIS o By e e
tri-substifuée® fﬁy@aiblé agiesotlyt haHiatrerves thee needvionga dengthy Lsynthetic

means that the resulting internmediate is in the auégt
procedyse @m the segdcforsrueralwerleurs ceis g jntegpedigie pspducts and

results @agé{)c? 3/ [Sig PSTHEY, rBEe?%?\gg e § Hicant %vﬁﬁfarq%cfr}at the C-4

atel reac rior OCC|
substittidvet maylbepbuIHZintoetheramglaaloleermsubsmum:u ethaplei drgnv;artme emh;ch is

o ot e S SEER e S S B RH eShol ik
form tl'%egﬁl]ra%léimﬁbgﬁg)l 9§ béfﬁgn'df éJlﬁtlﬁItﬁ)?\aéﬁtthé’rﬁeéﬁltln? pyrazole

ro 4- (trifluoromet hyQphe
ring is ’themfonejabseluta)n themeant@nhy&tythetrpomow very wide vanety of 4-

substltueﬁl)é ma & in ?%L?é)ed convenlently and directly.

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

with a compound of formula (X)
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Schene 1 Phthal oyl dichloride TFDA Li AlH. PDC (6 eq)
DCM anbi ent tenperature MeOHSchene 2 Pht hal oyl
walr@ahdusele Et OH Oxal yl NaOH chl ori de |deal | y, P DIB2M001579
coupling reaction to formthe conpound of fornula (1),
the sol vent should be a pbiar solvent which does not
react wwth either the diazoniumsalt or cation, or
with the conpound of formula (1X). The reaction nay
optionally be carried out7under mldly acidic
condi tions. The di azoni salt of formula (X) can be
produced by conventi means and may be prepared in
situ for furthegy —:-cw‘“rz'be()i()sol ated and used
in a subsequent readi step. Specific exanples of
conpounds of fornula (I’X) and (XI) are depicted in

optiona@\%nn?{!;% ﬂre@@ﬁ%@f)f%%%fd?%HfY?in@onpounds of formula (1X)

1 simlarly obtal ne rom conmpounds of fornul a
R' to R{ xte aswefined aBaye RBrel@tion Retherprapoundseifogmutiefl); ned
) above, for exanple, by treating a conpound of fornula
Lisan ?%'Wa?\ﬂgtgfoﬁp’s%” ce of cyanide ions.(X) Conpounds of
Zisacg atiBlg@bumtérdoh, FNOWRR) IBPicthdRsl dPyré@siuci ng and then
ehydrating a conpound of” formula (XII). (X1)
Compounds of fornmula (XI1) can, for exanple, be made

The COBXte%OISH eilsr%g/% %yasrbit%bgkounter 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: Cy.s alkyl, di-C1.g alkylamino, C1.s alkylthio, Cs.
g cycloalkyl, (CHz),Ph and (CHz), 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, Ci.4 alkoxy, Ci4
haloalkoxy, Ci.4 alkanoyl, Cis haloalkanoyl, Ci4 alkylsulphinyl, Cia
haloalkylsulphinyl, C1.4 alkylsulphonyl, C1.4 haloalkylsulphonyl, Cs.s cycloalkyl and
Cs.s halocycloalkyl; and R'® can be hydrogen; and wherein R'! is selected from: C1.g
alkyl, Cas cycloalkyl, (CHz),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, Ci.4 alkoxy, Ci.4



cyanoal kanoate e.g. nethyl cyanoacetate with an acid
chloride in an aprotic solvent such as dichl oronet hane
WO poobhai4ps esence of a Lewi s acid, such as nagneSI/IB2006/001579

chloride and a mld base, such as triethylamne, at

reduced tenperature. Alterkatively as shown in Schene

1, conmpounds of fornmula (XI) can be accessed by

Knoevenagel condensation of a suitable al dehyde with
haloalmfy?' kgl., al krapsyle se?.ta aRalfRiIKEHoyE Y amac elalitytsulphinyl, Ci4

Effective conditions for prepari nE cycl opr o%/l
haloalle/gsdphingl &eh-« abgytsulrhonydi Qg4 haloalkylsulphonyl, Cs.s cycloalkyl and

Cas nfSBRGM"19 FioPaa Hes i Bolif; PISRIL s & Wiol R from
COR'RdPCOOR!". Most prafedably LUe-CHEMe 0ROCHORRS, 459.
Conpounds of fornmula (XI11) nmay also be utilised in

5 the Japp Klingemann upon reaction with conpounds of
( i e hesj C S :
in-cerlal) Reisst e ' Al 0 ik SURG g ETRRUNES it the psuiting
intermétige inl the wiongooxidatioh statemiTiug, Xtdre ndoessary, lone or more
.C2Cl1 to Oﬁ aaIrJa/I are synthesised by, the slow addit'hoa .
reactiopy stgp§ feay, Retadded Wpensiel the %ﬁ”‘%ﬁ’é&&@iﬁé‘@& statfolsr reaghed prior
i noacetate, in an aprotic sol vent
to cyciishdicformiiné (i dasdle! de, followed by the addition of
10 a base such as potassi um carbonate. The internedi ates
f fornmula, (VLI (X)) and (Xi can,al so be obtai ned
The eforeptitignBdn Spuitiau pipbelRerned beafiged "t gbaly A 6r the
compotiftE et foriala SNt FeF ickaPiple S Sehemes 1 &¢¢ & BaRWE iMstiate the
standard text books on organic chemstry or literature

generahr masdeds | as rapplieshdn| jhercereparalian sefas-aminarit36-dichloro-4-

: r . n [
(rifluotFhefy B RREAT2.2- RGN SuiBorRBy PR gsIs N T yreole-o-
15 carboriitdife.t he preparati on of conpounds of forrmula (1) from
alternative conpounds of forrmula (I). For exanple,
conmpounds in which RO = NRaRb, where Ra and Rb are as
defined in formula (1) &Eeme 1

Phthaloyl

dichloride
OH — 0 . o _EtoH OEt
CF :’)H( CF s)H( e . ‘ CF:,

o o o
TFDA LiAIH PDC (6
F 4 F (6 eq) F
—_— OEt —— OH ———T P o
CFy CFy DCM, ambient  cF;
temperature
(o]
NC. CO,Me 2eq 3
._.__;_/_. KCN FCN
piperidine, acetic CF{ I ————"  CF
acid, DCM, ambient MeOH 3
temperature MeO,C” "CN Me0,c” “CN
F
+ R F FF
Ar—N=N BF‘ NC F
Y
N\N NH,
MeOH Ar

20
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be prepared by standard reactions froma conpound of
formula (I) where RO represents NH2. Conpounds of

wo o046 VI ) nmay be prepared from conpounds ofCT/B2008/@1579
(XIV) (XIV)where CO2R 11 represents a suitable ester
group, by conversion of tifie ester into the am de (XV)
foll owed by reduction with phosphorous oxychl oride at
el evat ed t enperature. Conmpounds of fornula (XIV) can
be obtained by reacti egpnaingosuitabl e 3-cyano- 2-
0XO0- pr opi oni c |aclld ester, e.g. ethyl ester, with a
sui tgply sub&¥Iy uted hydpazi ne_of conpqund (XVI1) in a
n agg%lr—éteﬁt at %ﬂ\ﬁfwt e enper fol | owed
by "addjiti on of a base “SucHl as sodi um tarbonate and
further heating. (XVII) Con'pounds of formual (XVII)
are readily accessed u3|ng standard conditions, for

exanpl e substitution t he aaayiespondi ngffuoro
deffiPhat x%;wth"epfh N NePHhy dr ax] reag@fi®e such a drazi ne

monohyg ref I 'uxcism g N al coholi ¢ sekvext® such a
s et hanol . A conpound of for mul a (ry, wher e is CF3
, R3 and R4 are fljfioro, R5 and R6 areghhyyddrrooggeenn
ai nHcRICPMe NH2 | conveniently b epar ed
acCoraimg Th t 9 owi nP8herme 34 Scheme 3 12 h 1 h
step PPh3 (5 eﬁg CF2Br2 (2.5 éq)llmeCN DMF, 60 OC,
24 h 800C i) , Ether MeO,C” “CN
A—N=N  BE, Ly
KCN F NC F
CN )
MeOH CF3 MeOH N-y™~NH,
Me0,C” “CN e Ar

Ideally, for the coupling reaction to form the compound of formula (l), the solvent
should be a polar solvent which does not react with either the diazonium salt or
cation, or with the compound of formula (IX). 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 (X1) wherein R%, R3, 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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RT, 12 h ii) N deprotection stepThe N-protecting group
is a suitable acid |labile protecting group, e.g. a
walzovetibusb@m dof or mam do group, which may be  PCT/IB2006/001579

i ncor porated according to nmethods descri bed herein and

renoved under acidic condil®ions, e.g. hydrochloric

acid in nethanol and di oxan at elevated t enper at ure.

The transformati ons described are well known to hose

skilled in the art and a ﬁ pen part, are described in

nore detail herein. Persgns ¥ led in the art will be

aware of variations Qnd fal ternatives to, the

processes descri bed whi ¢ | ow t he conmpounds defi ned

by formula (1) to be obta’ned. It will also be

appreci ated by persons skikkegfin the art that, within

certain of the processes described, the order of the

synthetic steps enpl oyed Ry be varied and will depend

inter alia on factors such as the nature of other
Compolinds tof m@h‘orgtuial [{X!)caesbe obtained pby reduding andbthenadehydrating

t he avalla h of key internedi ates, and the
acmﬂpﬁﬂﬂgéﬁﬁWﬁﬁj Kg % strategy (if any) to be adopted.

Clearly, such factors will ghso influence the choice

of reagent for use in thfNsajdgsynthetic steps. The

skilled person wll i gf'e that the conpounds of

the invention could be y net hods ot her than

those herein described® aptation of the nethods

herei n descri bed and/ or ad $ion of nethods known in

the art, for exanple the a escribed herein, or

usi ng standard textbooks i% h as "Conprehensi ve

Organic Transformations - GQui de to Functional G oup
Compoﬁhéﬁ%ﬁ dommilagiH) caRCior @xantple Vide enadétbly Cd)ﬁ@énsatldnamfean alkyl

editions). It is to be under tood { gh g nthetg
cyanoamaa\@r%e@atm%wyhﬁxmet?éﬁtw' &R acist ehlRrigs &n BRcaRspis golvent

such a8NY¥hidrSmbRRNTRY t ﬁﬁ r?géd 8@“& L'eWné’ Ao Usuch EE%Q@hesuum
Sequences 1 n order at the desired compdunds can
chIondehhdta mildIbasas sm:lbas trietmiplanike ) ataedunedﬁmnparawre
exercise his judgenent and skill as to the nost
efficient sequence of reactions

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-(fluorosulfonyl)acetate  (TFDA), a difluorocarbene

source, are described by Dolbier et al., in J. Fluor Chem., 2004, 125, 459.

Compounds of formula (XIIl) 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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for synthesis of a given target conpound. The present
invention also relates to internedi ates of fornula

w@ by 1babow. (1 A) wherein RL to R7 , X and Ra BCMIBA006/001579
are as defined in relation to conpounds of fornmula (1)
and where the preferencesi@pplied to RL to R7 and X
apply equally to fornmula (IA). Wth reference to
formula (1A), suitably Ra = Ro = nethyl. It is to be
under st ood that conpopjed s of formula (1) may contain
one or nore asynnetrlc atons, thus conpounds of
the i nvention can exis as t or nore stereoi somers.
I ncluded within the scgpe of GMe present invention are
all stereoisoners such as enantionmers and
di asteronmers, all geonmet(xiig) i soners and tautomeric
forms of the conpounds of fornula i ncl udi

Compoundp ofi fosnga(Xilx wherainrle CRRG- dﬁeéa alky! are ﬁ%ﬁbgﬂsg% by the

sow o3I BLGuBely € AESke hoadiied ol o

alkyl cyitoageatdty, ﬁﬁhhva?sroflﬁfsmtmmh & Idimetitytformainigesi fioiowed by
or racem c, for exanp gartrate or DL-argini ne.

the additiomet a base syeBas P@?S%H”b%%' PRad by conventi onal
techni ques well known to those skilled in the art, for
exanpl e, chromat ography and fracti onal

The mfélfmﬂdtés @&ﬁonnulacpﬂu)gr(t)ﬂ))aad (2 ]0) marqaw berohtaimed either by

e R e 29 PSRBT R rgocurs,
accordHHéée V\F?ﬂ"re&g{lﬁﬁfd ? xtbééféé \n' 8fyaPiic themi ﬁﬁﬁﬁﬁmferéﬂfretmecedent

a salt or derivative) using, for exanple
from redﬂllyaacdesglblepsmw emaiequals(jugngoamr@gﬁaﬁehgeagents and reaction
HPLC) . Alternatively, the racemate (or a racemc
%cursor) may be reacted with a suitable optically
active conmpound, for exanple, an alcohol, or, in the

case- where the conpound of fornula élﬁ%@c ntﬁf_lns an . i
4. In agothet agpeshsthe davention Provides RIPC 3 §gPreparation o
compobaﬁgé %Z ér&ﬂ@?%%o% AR Eéﬂn@@hﬂ@s o?ESrrﬁlﬂﬁL{i)t | R8r example,

m xture may
compoiRds irivbipheRh NRER?errﬂeredﬁ amdtﬂ carg:aSadleflnmltlndﬂrl‘alﬂia (1) may

e prarared AL e SRR PP, S BTG A bifere R
represbRisNSK! | 1 €d person.

conditi

Compounds of formula (V1) may be prepared from compounds of formula (X1V)
0

R'-g H
N

N~ TNH,

Z X
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Chiral conpounds of the invention (and chiral
precursors thereof) may be obtained in
wep@eti3aner i cal | y-enri ched form usi ng chr omat oRCHEB2Y(06/001579
typically HPLC, on an asymmetric resin with a nobile
phase consisting of a hyd26carbon, typically heptane
or hexane, containing fromO to 50% i sopropanol
typically from2 to 20% and fromO to 5% of an
ap | 8 bBph ' i t ggtbf Mo the
where gﬁzﬂwe@ﬁ@seﬁtﬁ ?@'}%@e Rsidp é’rb_ﬁbhﬁi/ RBhASKSidrPHC PR

uate a the enriched m xture.
amide Sp@f)e bollovrest iy cedytiion raitie sphesphasogs paxyehiaridg, at elevated
conventional techniques known to those skilled in the
temperg?qre._ see, for exanple, "Stereochenistry of Organic
Conpounds" by E L Eliel (Wley, New York, 1994). The
phar maceuti ca veterinarily and aqgricul turall

R al |y
Compcnmmfafbrmu@c%y/amnt bewbizained byf reasiioniagf asuitatle 3-cyano-2-

campounds of _for qul I al so | ;
ovopr DRSS, el bk gy 2°sely SPREARISA tBgiazine o
compobAGE(AY) e drf enéstblisi biviehe atpplevptédhttemperatureifoliewed by

__neat or in a suitable solvent, and the resulting salt

addition oflahase suchs sedium carbenaisand fuiher P9t i on under

reduced pressure of the reagiNign solvent. For a review

on suitable salts, see;" Handbodk of Pharmaceuti cal

Salts: Properties, Sel By and Use" by Stahl and

Wermuth (W1 ey-VCH, Wi nHei m|| Ger many, 2002). The

conmpounds of the inventiohxway exist in both

unsol vated and sol vated forlns. The term'solvate' is

used herein to describe a bl ecul ar conpl ex conpri si ng

t heconmpound of the inventi(g{)")and one or nore

pharmaceutical |y acceptabl'e sol vent nol ecules, for
Compaxatspbiforatuah (XVIl) Ere readily ‘apgessaceusing siapdaridegongitians, for:

examefé ) 3RbS8en fol B RorEaoiBBCHRYS bife) JF 4 Rerazie
reagerfuUchi Y HyBrddi@ meenchydralesaprstiux! ianas -alddtmlicasatvent such as
particularly useful in the treatnent of ectoparasites.

ethandRegar di ng the use of the conpounds of the invention in
mammal s, there is provided:

A compound of formula (1), where R? is CFa, R® and R* are fluoro, R® and R°® are
hydrogen and R® is NHz, may conveniently be prepared according to the following
Scheme 3:-



a pharmaceutical parasiticidal conposition conprising
a conpound of fornmula (1), or a pharmaceutically
waewensahd e salt thereof, or a pharnmaceuti cal | RCT/IB2006/001579

acceptabl e solvate of either entity, together with a
pharmaceutically acceptab2k diluent or carrier, which
may be adapted for oral, parenteral or topica
adm ni stration; a conmpound of formula (lI), or a
pharnaceutlcally accepge@?ﬁlqglt thereof, or a
phar maceutical |l y accep | vate of either entity,
or &cpharmaceutical conposition containing any of the
foregbifg, for use as a nedi canent; the use of a
conp ¥t formula (1), or a pharmaceutically
ac table salt thereof, or a pharmaceutically
accepgl aljl e solvate of either entity, or a
phar euti cal conp03|t|on cont ai ni ng any of the
foregofng, for thd fHAtkcsure of a medicament for the

i) Hexafluotodice@benent o\ a paraS|t|c i nfestation; and a nmethod of

?gﬁg;‘gyd'lgfgatl ng a panasi til 'ﬁ?ﬁ‘ﬂérﬁatl on in a mammal which

mNpm%aHE es treat NG g£ u&ﬂ wth an effective
step nt| of a conpo of fornula (1), or a

phar meiceutical |y ac ptable salt thereof, or a
phar eutically acceptable solvate of either entity,
or ad%Parnaceutical composition containing any of the

fongdbival” According to an® her aspect of the present
inJ§n§§?ﬁf gﬁﬁgg ngg&PVI a’ method for the contro
f gF,\I NopOo etralg o N

| @gu mhleh—egnpp+ses—t e

Ny helmnth pests at a

Lreatnment of the locus (e.g.
by pp%lcatlon or adm ni tr tion) with an effective
anou of a conpound of ¢ fleral fornula |, or a
pestirtidally acceptabl e sdl't thereof. The present
invention includes all phafnmaceutically acceptable
i sot opiggl | y- 1 abel | ed conpouﬂ@d5ﬂﬁ formula (1) wherein
one of pRfe atons are replpc pms having the
sanme atowm ¢ nunber, but an atonlc ‘Mass or nmaess nunber
diffefent fromthe atom c frass or nass nunber usually
foundyin nature. Exanples pf isotopes suitable for
inclusion in the conmpounds’ of the invention include

I sptepes of hydrogen, such 2H and 3H1l carbon, such
a30ﬁ2§Z§;§Cﬂum@Hi4C cHforine, such as 36CI, fluorine,
suall WA1BF Xharife, su s 123I and 1251, nitrogen,

0°C

7

R | x
=
R

i) CH,N,, Ether
RT, 12h

ii) N-deprotection step

N{\

T?
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such as 13N and 15N, oxygen, such as 1501 170 and 180
phosphorus, such as 32P, and sul phur, such as 35S
w@vposacs of the invention can al so be m xed PET/IB2006001579

or nore biologically active conpounds or agents

i ncluding insecticides, a@aricides, anthelmntics,

fungi ci des, nenmatoci des, antiprotozoals, bactericides,

growt h regul ators, entonopat hogeni c bacteria, viruses

0 t rea a NT=Ye] ebhile € Hrdiat ghid o.
The NFrotétil, dtolr B fa Mkpbls HRRTCRbIST prolbiify Dol oo @
dimethygmidefotmamidaigroup, ywhithusay tieeinporparated ageardingntoameghods

oot b a8 BT e SR e, o
metharg>if| fﬁ%@td}%ﬁ?lﬁ“ﬁ? \HévAEd abmipertbir NThaddahdfemations described are

ol ogically active conpound or agent and can further .
well knownpioi keseoakilled imiine asf ard endcimpart, are geserikad femore (detail
herein a liquid diluent. Specific further active conpounds

‘i nclude those described in UK Patent Application No.
GB0406137.0, at pages 37 to 4 1. The follow ng list of
bi ol ogi cal |y active conpounds together wt

09! C . ( ich the
Persongosiiachdrs tae arhavill e avase o araristions «ef; iamh ﬁilf\grﬁ@&de% do. the
| r the: Rosei ! & eC j HONSafi
procesbbd (BSEHLEA PRAACAILH ReC SRS Sen il iclorfu () 1o be
obtaing®y,esent i nvention nay be co-adm nistered or used in
conbination with anthelmntic agents. Such
anthel mntic agents include, conpounds selected from

It will 4186 H@ﬁg@@ﬁétbe ﬁf%%s%laﬁéd B 166 TEIO HRES Wi certain of the

asli ver tin, aver ctin, aba(rectl n, emanectin, ]
processgs desonitiad, the dvdaneithensyniketimetepsremployeddaay ke varied and

wit coBSRASBHL 14 b THABEIYEH ALy T B S8 gl roups
presenfih Ng! pariitular afidistratd, NiHeu doalanliityy of ikeyi intemdbdiates, and the
bi osynt hetic avermectin/ m | benycin derivatives such

- ! ch g
protectingo geou stiateayd (if ranys- 9o lps sadopteg). §ear 1sygty factors will also
. . |11 I | 19t i ncl ude the
tueni 3P FF328 o e 8RB S v RiERighs. )

f enbendazol e, flubendazol e, nebendazol e, oxfendazol e,

oxi bendazol e . . .

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
herein described and/or adaptation of methods known in the art, for example the art
described herein, or using standard textbooks such as "Comprehensive Organic
Transformations - A Guide to Functional Group Transformations", RC Larock,

Wiley-VCH (1999 or later editions).

It is to be understood that the synthetic transformation methods mentioned herein
are exemplary only and they may be carried out in various different sequences in
order that the desired compounds can be efficiently assembled. The skilled chemist
will exercise his judgement and skill as to the most efficient sequence of reactions
for synthesis of a given target compound.
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par bendazol e, and ot her nmenbers of the class.
Addi tional anthelmntic agents include
w0 pdodazashi azol es and tetrahydropyrim di nes surti/ER006/001579

tetram sole, |evanm sole, pyrantel panopate, oxantel or

norantel . Additional anth2Bm ntic agents include

fl uki cides, such as tricl abendazol e and cl orsul on and

the cestocides, such as praziquantel and epsiprantel.
The preg‘é;rﬁg %ﬂﬁoﬁfalédqteﬁ% ek rﬁtbﬁﬂe&%lfe@bﬁén"hﬁlwﬂw bé!bw

Inatton wt erivatives and anal ogues of the

paraherquan1de/narcfonf|ne class of anthelmntic

agents, as well ash? Rinti parasitic oxazolines such

as those disclgsed i S—5478855 US- 4639771 and DE-1

9520936. Conpoun f,fh?s I nvention may be

co-adm ni stered sed in conbination with

derivatives and a gees ofathe general class of

di oxonor phol i a tlparasNtlc agents as described in

WO 9615121 an Z&oxwi th dht hel mi ntic active cyclic

depsi pepti des su s those described in WO 961 1945,

WO 9319053, WO 9325543, EP-626375, EP-382173,

WO- 9419334, EP-38&1 73, and EP-503538. Conmpounds  of

this invention may be co-adm nistered or used in

combi nati on with 8Mher ectoparasiticides; for exanple,

wherelrfn'Fli"r F RYS %rﬁ"hﬁﬁ Rmégél%%paé’@'@}ﬂr??elahaﬁ%t ﬁ%ﬁﬁbls of
regulator’s” suc uf enuron; ec ysone agoni sts suc
formulaasl ) tapkiufvhere thike peefdraroesl appiiednieoR dotRhandsX apply equally to

form T BoPE 35ahe Ty uSSRRALES bl

conbi nation with terpene al kal oi ds, for exanpl e those
described in International Patent Apvi)ﬂl)i cation
It is tomelersmthmWMQ%dermula My cetain one or more

syt BB 1 B AT oo, S g o

more stdtboigbmarel restricted to the foI | owi ng:
Or ganophosphat es: acephate, azanet hi phos,

azi nphos- et hyl, azi nphosmet hyl, bronophos,
thax
Includ&{wﬁﬁm %E:Béfé hqf eém@%%ﬁ% ggéhﬂﬁﬁoér@re %Iﬁgfé?e isomers such as
enantighaerst aml ﬁimefmhersdelliegenméirlnHSOMers and tautomenc forms of the

compounds of formula (I), including compounds exhibiting more than one type of

isomerism, and mixtures of one or more thereof. Also included are acid addition or
base salts wherein the counterion is optically active, for example, D-lactate or L-
lysine, or racemic, for example, DL-tartrate or DL-arginine.

Geometlric isomers may be separated by conventional techniques well known to
those skilled in the art, for example, chromatography and fractional crystallisation.

Conventional techniques for the preparation/isolation of individual enantiomers
include chiral synthesis from a suitable optically pure precursor or resolution of the
racemate (or the racemate of a salt or derivative) using, for example, chiral high
pressure liquid chromatography (HPLC).
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sul phone, dialifos, diazinon, dichlorvos, dicrotophos,
di nmet hoate, disulfoton, ethion, ethoprophos, etrinfos,
wo amvphsisse f enam phos, fenitrothion, fensulfothP@RB2006/001579
fent hion, flupyrazofos, fonofos, fornothion,
fost hi azate, heptenophos,24 sazophos, i sot hi oate,
i soxat hi on, nal at hi on, net hacri phos, netham dophos,
nmet hi dat hi on, net hyl par at hi on, nevi nphos,
nonocr ot ophos, nal ed, onethoate, oxydeneton-nethyl,
par aoxon, parathion, parathion-nethyl, phenthoate,

Alternawwﬁ ghemacemhtes (cm argcgrhicgyraoursob) mpydmrmacted with a suitable
phosphani don, r at

h
SR MR
compod?fcféf gﬁﬂ% (I)Oéfdrﬁﬁ fﬁacuﬁlﬁbrﬁ%’ﬁé‘h’i&l@& afHdidbPbase such as

t enepho terbufos, tebupirinfos,
tartaric laetd ac Hl-phemyleiiwylamlnm ineoresultinga diastereomaricc Mt may be

soparat§ Ry S Bonr Ay BB S8 B3 or b of e

diasterdoidiasd corfaiieef torthB corispeRtingaiure Gregitibawa(d) oy means well
et hi of encarb, fenoxycarb, fenthiocarb, furathiocarb,

known teGNskillad persaspr ocar b, i ndoxacar b, net hi ocarb,
met honyl , 5-net hyl - m cunenyl but yryl (et hyl ) car bamat e,
oxanyl, pirimcarb, propoxur, thiodicarb, thiofanox,

Chiral domgaiiitat 6 theGnbdritioh W&bhr&llpfecumors th?&rbof) may be obtained

in enar;jlt:olrreijérrl]c;rallI)r}-enncﬁggni"':?‘)trrlrnI r&smg cﬁr étb?g’rafp%y t%ltch ally |-(II|-':’?_C én an
asymmgfruccﬂe'?.mzwi%h di rggf)gg%( Ehésé égﬁ@ Bf Q'Fward/édrgéﬁ aypicauy heptane

opr opanecar hr i n,
or hexemyef containing fmﬂmmnsopropanoy Mpm@tmirom 2 to 20%, and from

allethrin oal | et n clo
0 to 5%ich Anlviarine. PR 14 g FE‘%%%@?%H% fhe eluate
aﬁords‘fly@éhﬁﬁﬁéd mixtayg_ hi thrin, cyphenothrin, deltanethrin,
enpent hri n, esfenval erate, et hofenprox, fenfluthrin,

fenpropathrln fenval er at e, flucythrinate flumethrin,

Stereonf{sclar%iéﬁh: g&h&loh{% bge%gg{lﬂ lhé” &%165 bﬁpyéﬁgﬁf\ﬁ{mél’ techniques

known Wd"tﬁéé‘é isRilednat theaart prsébwfbs)exarrqﬂece‘ts*terenchemlstry of Orgamc

thrin, transfluthrin, ta-cypernethrin,
Compoyndaf bth'eE"eH-WllQWquVMXtoé "t%q“‘ﬁut hrin, tral omethrin,

Zet a-cypernethrin. Arthropod growth regul ators: a)

chitin synthesis inhibitors: benzoyl ureas:
The phal'rhacétlltmﬂya,r\mtendarﬁlylmmiragrmﬂura‘llymeptable acid addition salts of
certalnfcl)fu?'l 'cSn’%BBSRds of foFrPtSfé {I? may aso g”;‘)lr%%ared in a conventional
manner. For example, a solution of a free base may be treated with the appropriate
acid, either neat or in a suitable solvent, and the resulting salt isolated either by
filtration or by evaporation under reduced pressure of the reaction solvent. For a
review on suitable salts, see “Handbook of Pharmaceutical Salts: Properties,
Selection, and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany,

2002).

The compounds of the invention may exist in both unsolvated and solvated forms.

The term ‘solvate’ is used herein to describe a molecular complex comprising the
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| uf enuron, noval uron, teflubenzuron, triflunuron,

bupr of ezi n, di of enol an, hexyt hi azox, etoxazol e,
w@hdoens«and azi ne; b) ecdysone ant agoni sts: hal oPenmB20a@01579

met hoxyf enozi de, tebufenozide; c) juvenoids:

pyri proxyfen, nethoprene,2§enoxycarb; d) lipid

bi osynthesis inhibitors: spirodiclofen Oher

antiparasitics: acequinocyl, amtraz, AKD 1022, ANS-1

18 I, £in I i o ki ,
comporffy gE 1AL R b TAB IS ERENESERHABR soven
molecu%'EGf&O&(arﬁpﬁp bﬁfdﬁdDrTh@ tartrafhydeditebisodmpltyledt when said solvent
_ I'ordi nef orm chl orfenapyr, chronafenozide,
is cI ot hi ani di ne, cyromazi ne, diacl oden, diafenthiuron, water.

DBI - 3204, dinactin,

d|hydroxynethyldlhydroxypyrrol|d|ne di nobut on,
The cdﬂmpjmﬂﬁjs of ke Snvdrtion, diehi thosé eof Eartmdar(fjy possess parasiticidal

sty i By oo TS SR T n e veament

gine, flufenprox, fluproxyfen, halofenprox
of ectoééﬂéggﬁet hyl non, 1KI-220, kanemte, NC 196, neem guard,

ni di norterfuran ni tenpyram SD-35651 , W.-1 08477,

Regarc&l,é _ytgar élﬁé g{y:ﬁﬁ’af ir%\ég Ot gl ﬁ‘%ﬂﬁ%‘?ﬂlg@y rﬂé@ﬁ@é@ there is
prowde‘a"' 2485, RYI-210, S- 1283 S— 1833, SI-8601 , ,
si |l afl uof en, sil omadi ne, spinosad, tebufen

ra
a pharmeceuiitial parasiticidal eeomRositiorhcamPHBINGA ccerwpe@ife |°gFﬁ>rmula (1), or

a pharr%%p%%@@é%@hg@llé §$I?ﬁ]égg f, tt)"r' a%e,utlcally a?ceé)table

solvateYof-éifHal entityy tegather with Iahdmrmaneutlealdy acggpiiable diluent or
| m az a

|f do
cartier RENIGY Doi7GROHRA 1orSeh ARIRILG b L LRER ARG LRI D aux

s congAorREINE SRS el cdpicoptasspndo or
pharmadséulroaﬂyb bccemableos;olmterqf eitheo eotmyaobaunharmacetMal nat e,

hl fl
composRByamanng acene JofRmong ot fee ¥ o bBeaMdnt
the usd’bt %%%?’n oﬁid%f%bfﬁﬁlb (I)OI of b%m&@hmalwl ado@ns&ibla galt thereof,

di cloran, difenoconazol e, 07213, di net honor
or a phasmacguticalyi acceptatle salvata of eitfiar ainQ5|aphgr Uf‘i'§a|

compoies ARG AR A ARTER g R BN cicament

for theftRs¥MePt Bf 8 patasiic mbestatiomy, arfident i n

a method of treating a parasitic infestation in a mammal which comprises treating
said mammal with an effective amount 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.

According to another aspect of the present invention, there is provided a method for
the control of arthropod, plant nematode or helminth pests at a locus which
comprises the treatment of the locus (e.g. by application or administration) with an
effective amount of a compound of general formula |, or a pesticidally acceptable
salt thereof.
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acetate, fluazinam fludioxonil, flunmetover,
flumorf/flunorlin, fentin hydroxide, fluoxastrobin,

w0 bwgosaaconazol e, flusilazole, flutolanil, fl upeT/EE2006/001579
fol pet, fosetylalum nium fural axyl, furanetapyr,
hexaconazol e, ipconazol e,24 probenfos, iprodione,
i soprot hi ol ane, kasuganycin, krsoximnethyl, nancozeb,

maneb, nef enoxam nepronil, netal axyl, metconazol e,
met om nostr obi n/ f enom nostrobi n, netrafenone,
nycl obut anil, neo-asozin, nicobifen, orysastrobin,

The predeatiinidntionansiodes all phapraciatically, acueptablezsotepically-labelled
prochl oraz &rogamgcar b, propi oconazol e, %r%qui n?zi d,n .
compoystdstof forpHi-d) Whefain PneRHMols AN 3t tRldced by atoms having
' PYLRG IkSRic HEs_SY ' ffiefént from the
the sani% @%ﬁwﬁ%{% B’n%%tgaﬁ ,dt‘?@{cr @Vi(#ﬁ%g%rl @ﬁgts hi a gﬁggzol e,t rom
atomic #rfaiskdrzaassiaumber apbailysfoendsan maturet hi ram ti adi nil,
triadi nefon, triadinenol, tricyclazole,
trifloxystrobin, triticonazole, validanycin, vinclozin
LOLP Y aBi [ NHT {HR0 cBRfIouINGIS PofitHaWavention
Exampl%réfgiclﬁ,ab %CI I Else Eﬂﬁ‘rdld%%?%é}%i s del tgﬁjendot oxin, 14
include ligatopes iof hydragenpsuphesdyband *Hacadone sushess @nd’C and *“C,

. fungi Baggericides: chlortgtracycli 123 125y
Ch'°"“%x§”(%@t Fac ;@I’ flHaring, suak} 6ﬁyﬁ%ml,%8&%s Lﬁﬂfe‘ hids chaad ot itrogen,
such as?l@%g T MING %xggén,pélﬁme@é *ovEw and Po¢ thsphcaruspswv ad P,

of forrmula (I), nore suitably an exenplified conpound
and sulphut,@uehias 8), even nore suitably a preferred

i ndi vi dual conpound as hereinbefore |isted, nost

suitably 5- am no-i-*". _
Compozjﬁ'dﬁ ]tdlf Qh@’m\@rﬁibpl e iallee ttieyltali)tmhwlth "orfe"edlinbre biadegically active

trifluoronethyl)cycl oprop -1 e .
COMpONG 04 AgeALS JQFAV%!BEi m%&@d%% asaricides, anthg'mintigs. fypgicides,

0 idbBe ety GrefaIEIONSN dntbRIpatibgenic

nematdiiics, BfrBidiRil, MBletefitines ot 2egaiNey Enioiopatiog
bacterigowirases crelfungicid foroma heulticzonopgngntcpestinides (ivingsanf even

ooacef RRLAS S5he Rt BRAE VBenl DIy s, e

presenm?ve%%h!dls@@gnaﬁ@%eatdommcm g6iriprieing & wielogically effective
sel anectin. mpounds of the invention intended for
amounp edreoropowndsalof dbe invgntion aaei an aftective AmevRisehaf jieast one

additioﬁélaﬁiﬁ)crgj’?@aj@sgﬁfv%gggﬁﬁwﬁgec* 4BentnPBLA f0RAer EBMprise one or
more of surfactant, a solid diluent or a liquid diluent. Specific further active
compounds include those described in UK Patent Application No. GB0406137.0, at
pages 37 to 41.

The following list of biologically active compounds together with which the
compounds of the invention can be used is intended to illusirate the possible
combinations, but not to impose any limitation.

For example, compounds of the present invention may be co-administered or used
in combination with anthelmintic agents. Such anthelmintic agents include,

compounds selected from the macrocyclic lactone class of compounds such as
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plugs, powders, or filns by nmethods such as
precipitation, crystallization, freeze drying, or

WG pragt3dsg/i ng, or evaporative drying. M crowavECDIB2006/001579
radio frequency drying may be used for this purpose.
They may be adm ni stered & one or in conbination with
one or nore other conpounds of the invention or in
conmbi nation with one or nore other drugs (or as any

. onbi nat he en he

vermecfire VB8R BB ey et =g ety  gormectn

selameé%fn ARG SETRT, Meetaddctinldnd milbemyoinl mm»atwes alstdescﬁ‘bed in EP-
term "exci pient" is used herejin t

357460; righ 496 cﬁnfbrEPr@%a%e é\é‘ﬁﬁ'@ﬂ'ﬁg(%')‘t Simifig” Rents  include
semnsyrﬁﬁ%@cg ngigs Qﬁ rﬂ{ec‘?’r‘l ?ﬂW‘ Hérnkﬁw@s' e as those

ors su e partlcu ar node
describéd iR W8-50$5630, lWﬂ) 941!159434 badtWﬁr-Qsa:és&Qcc Amddmnabanthelmmtlc

solubility and stablllt the natu th

agents f KGiiderh HierabepEINRIdRZEIEH, RS die r};&zgq orc%'ﬁlgé'%emb

fenbendiole’ & Vi 1Jl.‘l’rge %Jndsm%ehﬂézdléese%(fédwmé on @sendazole,
Yetnods for their preparation wll be readily apparent

parbendazdlé;oandsmthbr edembetsof dhe. clgseh Addilionat apihelminic agents

e ARG B S EERA L 8 . ovamisci,
pyranteilz:fd?ngsﬂbt igkantdYbeK ritgiaintsihi madileorza nanthéBRtic é[@ér’ﬂs mclude

ect to their use in mammals, the conmpounds  ma

flukicides; nsmhsta@r adclabendazsie iand d@ﬁﬁhﬂa@ﬂént%&eékﬁq'%ﬁ% %‘bCh as

cifl envi saged, the particul ar species of
pramqu%&l aﬁa '&Sﬁfeig treated and the parasite invol ved.

The net hods by which the conpounds may be adm ni stered

Compo;ggalgg? &ig{i%}\'ﬁ@ﬁg}gﬁ'ﬁt ik bg e%/ii |%§§Hnéwag§$|tvﬁ %r??@wes and

analogL?é‘JéIr bé%h%%l&%@gib(mfaﬂfﬁﬁmesﬁééé’ of aﬂ'&hélhﬁh’ticﬁagents as well

orms I ncl ude suspensi ons
as thesahmparasmc sxazrpjmesdsemlm thoge etlisglosed ®udJS-5478855, US-

be enployed as fillers in soft or
463977Ha@’$b§3§§£%@@;d typically conprise a carrier, for
exanpl e, water, ethanol, polyethylene glycol,

propyl ene glycol nethylcellulose or a suitable o
Compoands @fdhisr inventiors mays be yaradaiisiesed on/use s'Gs‘i%’ﬂB‘i"'ﬁBon with

derlvatlyﬁgnérict &%{g?q L%ﬁf g>f1qHJe AdIS) BRs2bF GidRmMEPRBIRS dMtiparasitic
agents as described in WO-9615121 and also with anthelmintic active cyclic
depsipeptides such as those described in WO-9611945, WO0-9319053, WO-
9325543, EP-626375, EP-382173, W0-9419334, EP-382173, and EP-503538.

Compounds of this invention may be co-administered or used in combination with
other ectoparasiticides; for example, fipronil; pyrethroids; organophosphates; insect
growth regulators such as lufenuron; ecdysone agonists such as tebufenozide and
the like; neonicotinoids such as imidacloprid and the like.

The compounds of the invention may be co-administered or used in combination

with terpene alkaloids, for example those described in international Patent
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of a solid, for exanple, froma sachet. Oral drenches
are commonly prepared by dissolving or suspendi ng the
wa@ewbadi4bagr edi ent in a suitable nmedium Thus PCT/IB2006/001579
conpositions useful for oral adm nistration nmay be
prepared by m xing the actgve ingredient with a
suitable finely divided diluent and/or disintegrating
agent and/or binder, and/or lubricant etc. O her
. S ; : . e axi _
Applicdihc PRRficd i Abfters, YRGOBARIRA br WOiRprS0gs, paticulary the
compotifgs gisorslksdriberdent s. For oral dosage fornms, depending
on dose, the drug nmay nmake up from1l w%to 80 wt % of
the dosage form nore typically from5 w%to 60 wm %
i icted
Other aphrles 8 SAGT icibdibaly B8R orfpotinds I pltar it estriot
to the follbwimgose, cal ci um car boxymet hyl cel | ul ose,
croscarmel | ose sodi um crospovi done,
pol yvi nyl pyrrolidone, methyl cellul ose,
Organépt?sgﬁéﬁst: al l'i nﬁcfﬁ'mété', 0amelMiphos) Kukmphdkidthyled azinphos-
ydroxypropyl cellulose, starch, pregel atinised starch .
methylarbtosophos; drginephes-athyle cadugafashechipegthexgphas: chlerpyrifos,

Co ise from1 w % % fr ).
chiorefgRBGbg e A o eRt BegPiGhss Akl BB Bometry
sulphoHE edialifosi, ERirort; diesibras) dirotoph®s] dingetheatestdisulfoton, ethion,

formul ation. Suitable binders include m ?rocrt\gﬁt.al I PLCHE
ethoprephos,| smfogefampiur, Jagamiphqso) ipatirafioRe Tgnsiitgthion, fenthion,

. e - ol . .
a3l B8, PN, U S Mgt oiont
isoxatmmd,:r o?mzafthipy\l Mthad:ni;ﬁidf,ll osethamidopias; gﬂetﬂiidatbimns methyl-
include, | actose (nmon rate, spray-dried nonohvdr
Pafath&ﬁ‘hymeéﬂﬁ)%é?ﬁd RBOFIOkANOSy Aflach| OMEtioats, °’8’5£%¥‘?%§'§‘,?“ethy"

paraoxdfC’ QRftathiéh,P! patathiBhaheyl St ghentheats:! | phesions,!t aphbsfolan,
and dibasic ‘cal ci um phosphat e di hydrate. O al

phospliacarh) phosmet,mphosphamisen, qharate, ceigyims Lidmighase pirimiphos-
active, agents, such sodj su d
methyly | \AIG cés’80,prgﬂapﬁ%’danb}s{)@%@#héé’ si M@hﬁf  oxi Rsaclofos,
id hicd, €. qh&IPhBE £S 80iprophidd, actemephos; agevufes myebupirimfos,
by a;gégﬁ ri se ?r_omﬁo. 2 w %pt 095_ wt % gﬂhe_ tabl et, and
tetrachjonvinghos, thigetamifiazaphase fahlorian, sanydethign, of t he
tabl et. Lubricants include magnesi um stearate, cal cium

stearate, zinc stearate, sodiumstearyl fumarate, and
Carbafiatésir es ofalamgaels) uraldicads, at 2-sec-butytptienyl | auethylcarbamate,

benfurzlg:le1}[)br,]at gairbaryl, carbofuran, carbosulfan, cloethocarb, ethiofencarb,
fenoxycarb, fenthiocarb, furathiocarb, HCN-801, isoprocarb, indoxacarb,
methiocarb, methomyl, 5-methyl-m-cumenylbutyryl(methyl)carbamate, oxamyl,

pirimicarb, propoxur, thiodicarb, thiofanox, triazamate, UC-51717

Pyrethroids: acrinathin, allethrin, alphametrin, 5-benzyl-3-furylmethyl (E) —
(1R)-cis-2,2-dimethyl-3-(2-oxothiolan-3-ylidenemethyl)cyclopropanecarboxylate,

bifenthrin, B-cyfluthrin, cyfluthrin, a-cypermethrin, B-cypermethrin, bioallethrin,
bioallethrin((S)-cyclopentylisomer), bioresmethrin, bifenthrin, NCI-85193,
cycloprothrin, cyhalothrin, cythithrin, cyphenothrin, deltamethrin, empenthrin,
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Lubricants generally conprise fromO0.25 wt%to 10 wt %
preferably from0.5 tw%to 3 wt% of the tablet.

wex@apBasy tabl ets contain up to about 80% dr upCT/IB2006/001579
about 10 wt % to about 90 wt % bi nder, from about 0 wt %
to about 85 wt%dil uent, 49 om about 2 wt % to about 10
wt % di si ntegrant, and from about 0.25 wt% to about 10
%I ubricant. The formulation of tablets is discussed

ot RGN eI, BT S, gt
flumethﬁﬁS@U\idhﬁB’f‘é D isoMien G%pl?otPﬁ)m JVI@I@thﬁnpN@hanmnmqaermethnn

adm ni st ered t opi caIIy to the skin or nucosa, that is
phenothi, mpraliethin,t mr@ban&a(mqturary praductslor Fasmethens tﬁHame’fh”n

vanstld BEESR R BB, ARea, Ry oot

Zeta-cvb8 Q{pﬁm sol uti ons creams, oOintnents, dusting
YB v&r:] dressings, foans, filnms, skin patches,

wafers |n'pl ants, sponges, fibres, bandages and

m,cr o | Si s.,Lipoo . [TRY Ty' .
Arthropggrqrp\gﬂqﬁrqgr\r@q%{)se al g‘ﬁﬁltlﬂa @?Atﬁﬁ?gera ﬁ)ﬂo pﬂ)é’r?)oe(lureas.
chlorfluﬁﬁthnfo%: @ﬁfmglen!@ﬂdrf flnatﬂ?irﬁiﬂlmycgckm?ﬁc {flufenmxhpmt H)dxaﬂamuron

gl yc and propyl ene glyco enetrati ancer
lufenurery” | MsyARGOR edeﬂuté,%rezur%r R HWpLERN, 5 %ﬁ‘&(&? é@?ﬁ%'a"
hexythlé%cgg ARAZORS ?ﬁ(loﬁb rnu a? '@H@%Bnéoéﬁ%?)%hlslgg%lofenomde

S 6 spo ons may be ared
methox§terrrids, ngtdbuteradidere io)gr poieaoids: n pwlmoxmnabl methoprene

i quid carrier vehicle . such as tyl digol, liquid
fenoxygarbad) 'i'mg@wsa{nmﬁlwhﬁqlqu% %ggogféio%& ionally with the
addition of a volatile conponent such as propan-2-ol.
Al ternatively, pour-on, spot-on or spray formulations

Other ardipatssitiosepar ed a?]mqmm?m at i amitrazo | e AKD-4028si dulNs3-118,
e BT SRR, Sy Bl ey

bromopﬁ@bylhté)n BTGE0412YBTGREEE,N cdriphechlost acartap, fciﬂorobenzﬂate

exanpl e enough salts or gI ucose to neke gfpe sol ut
chlordimefaroni cchiptfRnapyod. chieptaiengride, | mtala@ N@.er s cyromazme

oo HHJEERGE PP oA P 2 aR Ryl b

dinobuicy Riimgudp, nendesuttan, @tipfalet gthatenprogy feraizaqein, oflumite, MTI-
800, p%gr?gylrg)zmagle,yCf?décry?gyry\rﬁ,l Iflu Sencfzrl ﬁﬂ-}i,c ﬂ?:%lralc?/tq'\nnate flufenziné,
flufenprox, fluproxyfen, halofenprox, hydramethylinon, IKI-220, kanemite, NC-196,
neem guard, nidinorterfuran, nitenpyram, SD-35651, WL-108477, pirydaryl,
propargite, protrifenbute, pymethrozine, pyridaben, pyrimidifen, NC-1111, R-195,
RH-034S, RH-2485, RYI-210, S-1283, S-1833, SI-8601, silafluofen, silomadine,
spinosad, tebufenpyrad, tetradifon, tetranactin, thiacloprid, thiocyclam,
thiamethoxam, tolfenpyrad, triazamate, triethoxyspinosyn, trinactin, verbutin,

vertalec, Y1-5301

Fungicides: acibenzolar, aldimorph, ampropylfos, andoprim, azaconazole,
azoxystrobin, benalaxyl, benomyl, bialaphos, blasticidin-S, Bordeaux mixture,
bromuconazole, bupirimate, carpropamid, captafol, captan, carbendazim,
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such as pyrrolidin-2-one and glycerol formal. The
formul ati ons are prepared by dissolving or suspendi ng
W b@easube/e i ngredient in the liquid carrier SPCHIB20@H001579
the final formulation contains fromO0.01 to 10% by
wei ght of the active ingrgdient. Aternatively, the
conmpounds can be adm ni stered parenterally, or by
injection directly into the bl ood stream nuscle or
chlorfedalgo an chikGidls! eﬁlﬁgéblcrﬁﬁ“ t 2Riofotafiti, f XhlGAIRBLET atopper
m fi stration i nclu nt'ravenous, infraarterial,
oxychiarigie] apsppéroisals, oyﬂufeaualmadalcymoxamlvenymiocqnaque "cyprodinil,
intrasternal, i nttr a%{ ani

t { L . .
ST TR ST o P —
dlfenoc8f"léf‘<5ﬂaeIr aRPAULTAISL éﬁﬁé’tﬁofﬂlﬁbﬁde dsagkywstiabis;| Udilrﬂ@onazole

oneedl e) 1njettors, needle-free injectors and
dlnlconammsMo ndadinéniegifesphear @poxicanazolen.fanexadong efenamldone

e B B e R R GAD Ehspiapy o

acetate@9fGASNERT, efl@ﬂ@hbbﬂlt‘ﬂumétbl/@ﬁ fIUﬁmrﬁfmmoﬂm, farttin frydroxide,
Sone appl i cations, nor e suj t ab

fluoxastrobimu| élugumggnaz@eerﬂm@laz@i% adly@@lggll,soﬁltgfnaﬁ{, delpes, fosetyl-
alumml@ﬁ]\'\q@{?ﬁ%@ efﬂ %rﬁgtaggf rﬂéx%cB ngc@nﬁ?&bu&? b&¥o¥ ffodione,

as s & pyrogeh-free wat
isoprotHibring); eRaswjanaycin Krsoxm-mcttylf onanbcamb:)nmanalber mefenoxam

mepro Ll mISoRLS e, S ARG AR bbb, RBatenone

t S |
vl ! SR, ksl kg e
pencycusany probehazglee peoctioraz, propamenardy, airopisicanazele, PEgqwieazid,

prothlo?m?%(a%gﬁ thﬁ ;ﬁrgglﬁétrf%ﬁ@ @H’:ﬁ%ﬁaqﬂ Wr&ﬁdl%'ﬁ quinoxyfen,

spiroxafh&bi siiffor; e[&tﬁ%hﬁﬂdégetétﬁcon%t@ie f ahizmeatiazole, atmfluzamlde
prepared in conventional nanner_in accordance wit

thlophanaztemtbylsre d’thdﬂaﬁ‘al &iadmdt ertrigdigefonact iriadimenls e trlcyclazole
I rd to the wei ght of
tnfloxygggc{w, tﬁi%ﬁ@% Jca nedt e({(giliﬁ dependi ng on the

speci es of host ani mal to be treated, the severlty and

pe of |nfect|on and the body wei ght of . th
B'°'°Q'9%\'@Qﬁ"ﬁ$ al Bacps cafhWingiensis %R m%‘tzf‘“é(?l’onﬁuf%lf lcal Bcilus

r e e n 1
rurinif5 SR pRickE [y ShiShEpkypoend flckne) s ana
fungi range is 0.1 to 10ng per kg. Fornul ations nmay be

i mmedi ate and/or nodified controll ed rel ease.
Controll ed

Bactericides: chlortetracycline, oxytetracycline, streptomycin,

A suitable combination according to the present invention includes a compound of
formula (1), more suitably an exemplified compound of formula (l), even more
suitably a preferred individual compound as hereinbefore listed, most suitably 5-
amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazole-3-carbonitrile in combination with one or
more, preferably one, of the active compounds recited above, suitably an
anthelmintic agent, such as a compound selected from the macrocyclic lactone
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rel ease fornul ations include Mdified rel ease

formul ati ons including del ayed-, sustained-, pul sed-,
weoomwbndisbed, targeted, or programed rel ease. BUI/IBA006001579

nodi fied rel ease fornulations for the purposes of the

i nvention are described iz US Patent No. 6,106, 864.

Details of other suitable release technol ogies such as

hi gh ener gy dispersions and osnotic and coat ed

classof G 1SS BT Pl gbam, ermamest,

eprinomdtginy derarhectits selzgngetin, heoxidéctizvand nemacdiectia, mereaalsuably

is described in WO 00/35298. Alternatively, conpounds
doramegtin or selamRGtN- on may be fornul ated as a solid,

sem -solid, or thixotropic liquid for adm ni stration

as an |nplanted depot providing nodified rel ease of
Compotihds af the inveatipo iniendesd dapplarmdcatical fse mawbp @dministered

| ude d d d
as crysigling PeAmal RS RO iRy Meu,Pa, 0B T8t Ekdifile] g sold
plugs, B&Ndé‘l‘é”%? ﬁfﬁsﬁﬁktr\“fefﬂbo‘sh@uérﬁﬁg%ﬂ&fpltﬁﬂdnf @I‘ys‘témzatlon freeze

pur pose a concentrated feed additive or prem x may
drying, pr speayednfing, or evapprajivehdryirg. ri\ﬂlqliﬁwa%l%ﬂdipef&ﬂueﬂ% drymg

of the invention have utility in the control
maybe&s%péffgﬁﬂuﬁggr%%%ets They may, in particular, be used
inthe fields of veterinary nedicine, i vest ock
husbandr%nand t he nmai nt enance of, puyblic Eealth: h
They maawibetadministepash 210Me cor a?eC%HP@éF'PFcht t QPGP yMgre other
compo(fiTbEfe thubhfidn ¥ h SBrbifiiorfh 64¢ BF hiors B PURREFEEr as
any combirtiion, theedaf). @enerally,sthewwlll deaadminisieredkas & farmuilation in

cosos A 3 AR -G B! he to

“ex0|p|é°fﬁ"’ &) ?{%ﬁ ReAdin R6 ?Ie%cffﬂ?@ ahl GG distitrasét ihansthefcanpseund(s) of

I nven may, In addition to normal agricultural use
the invemipdn. cEite olnmce@flm@tpnemw@ma@laége exteridepaneken faciars such

as the ge{tﬁp[egg'a'gg% e? ag{'r” .strs@@t? | tﬁg oeﬁ‘[écg lol?f‘r‘iaéa%k&@be?(p on solubility and

stability, Hnd the\Ritieos? thedsadie fgmpr eni ses, out door or i ndoor
St orage or processi ng areas, containers or eqw pment

or standing or running water. All these aqueous

Pharm%%%ﬁ%rgg E8$1§ngtioﬂ§1§|ﬁtiaﬁfésfo? thé IV NS EorhPbGRds 8N tHe present

invention and methods for their preparation will be readily apparent to those skilled

in the art. Such compositions and methods for their preparation 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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exanple, to crops by any suitable neans, chiefly by
spraying, at rates which are generally of the order of
W@bwet3460 to about 1,200 liters of sprayi ng nMPEL/IB2006/001579
per hectare, but may be higher or lower (eg. |ow or
ul tra-1ow vol une) dependi 8y upon the need or
application techni que. The conpounds or conpositions
according to the invention are conveniently applied to
[ 4N YN ok 118 [ i
nanopaffidfa@s; BRIST Ha s ARGh i, afi8r bE Rl AatRRalian. quid
forms Oficlutke sospensioiss,orsaluligrssi syups, adeenaliesy and t klixirs.  Such

formulaliaus (7B o YR | &8 RFE 4 ST Oh e SRy and typically
compriéség %hIT ‘r?]:%rr?éﬂ bP exahplét 'vﬁier}’,‘ﬁ%tﬁhnoﬂ%cﬁyéﬂqyle@@t g%tol',fayrdpﬁylene

er‘irrigation for lar pesticides or it can
glycol, hetigylcelhdose, ar gasuitable oiluade ogecarriore emydaifying agents and/or

spil or foy.s em esticides. The ncentr, —
suspengig,adts, Liotieh il a5 5T <BRPET Bl o6 fqonstitution
of a sogﬁ,eﬂﬁre@énﬁﬂe,aﬁohpa@éaﬂkﬁe Gra$ dpdnichels! ariedcarnatbity prépared by

oes not settle (fine grinding) and usually contain

dissolvingoon suspanding the agtive ingrediesy inaisyiteblermadiume

i ngredient, fromabout 0.5 to about 30% of

surface-active agents, fromabout 0.1 to about 10% of

Thus cbRipeeltionsi usehgendrs oral agmatistrtidh tmayibeuprepatéd by mixing the
suitable additives, suc

h i-f ' S
active ingredignbowithn witebles J‘ingtvaa?/iqa% filuer ?%Q/Pg%%fse&g@ﬂ% agent
and/or ﬁ%?,;ﬁ@o%@gﬁéﬁkétﬁ? ?fﬁre"r 'pﬁésib%gﬁediént%ﬂn@lhaé Rirfti-oxidants,

e active'ingredient is poorly
colourasis, flaveuring iagents, iprescivatives gpchiaste-onaskingagenisr gani ¢
salts may be dissolved in the carrier to hel p prevent
settling or as antifreezes for water. The wettable

f s AepeRding ors 868, tA8)drag enaismakkupiremal &% to 80
For orai’%&?ﬁg? (?hey@ggnt ain%?rom about fal% t%ysabout ﬂé’%% b

wit% ofvuategdt}sa@ﬁ faomi morerypicalle from Brwiie 40 6O Wi Qfdhstdﬁ;iage form.
0% pf.. i i . 0
exameigy bF i Rlarts SRS soehdsF AR By g, JoRbim Sarbbimetny

cellulost, SeA¢iE Bamdxyineting , collitose) eresceameliobe Gudiumptraspovidone,

~about 80% of one or nore stabilizer ,an%ﬂir ot hei kvl
polyvinyipyriclidere, snetvhscolifese.atmisgoaysidline Lalblgsge.slower alkyl-

. j ' n or, : Mook st hokha 3odium
substf, 15EORREAINTLIO0h RS Moghnlse sufienvBhal Soat
alginates Ganejallyh theodiginitggrant edll compriseiftarb | lewtflodoREr wiic; preferably

apces ich may be inpregnated on the

from 538?/%{@5& ?\}t‘f/ozg{)tﬁte cposage orm.

Binders are 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,
hydroxypropy! 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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and is(are) ground using a mll or other suitable

grinder. This produces wettabl e powders, the
wowribabisbé ty and the suspendability of which aP&r/1B2006/001579

advant ageous. They may be suspended in water to give

any desired concentratiorB3and this suspension can be

enpl oyed very advantageously in parti cular for

application to plant foliage. The "water dispersible

Oral forglﬁfi\ V\g{:ﬁé n(\%f)alsé %@Q:awons ths@rs%rfraéédéét)(/ed ?BﬁfsS'éﬁcﬂh as

Ve CO are substan
sodium %mesmlmtemd pblysbbaie 80z @ne @Itdmm suclTtasysiliegn d@lede and

. W B B S0 o), B s o 22 B o B o
the tabliél‘l,:] gﬁtha@plfuﬁ& ﬁwbg gbgq;fﬂs\é'f?&ﬁ ROMitVetd PSrbEmk tableh t he

er a Ittle water, e.g. 1 to 20% by
wei ght, or with an aqueous sol ution of a di spersing

o iyt P AR, s B, SR S
stearyl ﬁfrﬁ&%‘?é Nghd mbArdRbE maRyhe sk SesHraty tMIh%ddiumHauryl sulphate.

ated conpositions may vary accordin
Lubricants: generally epmiprisaifiasn 0525 Wi t9a %/QIM%@perﬁ%bly ffom 0.5 wi% to
ons or use thereof. Generally speaking, the
3 wi% Q?gﬁ%gé‘? "ons for application to control arthropod,
pl ant nemat ode, hel mi nth or protozoan pest s usually

f b
Exemplagy {kiisLaanjain Ghnta ket G5 kyes BoMh8ReUGATTe JR aeut 90
wi% blrﬁ)éeroﬂgnf)ép?@tr 6; g@‘g”@’gpe sa$ 85 w9 Hll’uéht§ frbm &bout 2 wi% to about

pestici da ts thereo or of total
10 wiveadisintegranig aedlfmm :ab@uh a125 wi%do sbput e vaHnlybricant

formula (1), or a pesticidally acceptable salt

thereof, together with: other substances toxic to

The forfUI&t &‘Pefjgaﬂkftsﬁé HcuzeaBtindPharraatd\lcal Dosage Forms: Tablets,
anti coccl synergists, trace el enents

Vol. 17, dayai Liepernan andd-. art,nM%r@@l Pekker, dh¥i. é‘fré(d 1989 (ISBN 0-

rate of application will be selected to achieve
8247'6%@'){)(59 red effect(s) by the farmer, |ivestock
producer, nedical or veterinary practitioner, pest

control operator or other persqon skilled.in the .
The campountds doay den@sministered |FRP&§? byole 541 W [Rygospy that is

dermal!f?\t E}gng(@é‘ﬁﬁﬁh dol ngctah ?&Waﬁ&% l??rggué’ g@tﬁ%cgse Hefude pour-on,

gener | ocus a

spot-omfdig hspray, mbUbse;mmm@,mmdmﬁormubbobeg@&nhywpg@@ Iptions,
a rate of about t o _about ctiye
°|Ut'°'&%m§6%ﬁmsrpé}'ntﬁ@&t§’r @?‘FHEQ BPW P&ﬁjs%f m%lefié@ﬁy skin

patched; Ofate?s 2 ikiidits, UssHigdsdedibres, 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 volatie component such as propan-2-ol.
Alternatively, pour-on, spot-on or spray formulations can be prepared by
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condi tions, depending on the pest to be controll ed,
the lower rate may offer adequate protection. On the
wordensdssmd, adverse weat her conditions and ot PEF/1B2006/001579
factors nmay require that the active ingredi ent be used
in higher proportions. For34foliar application, a rate
of 0.01 to 1 kg/ha nmay be used. Preferably, the I ocus
is the plant surface, or the soil around the plant to
encapg?ﬁat'ié at]'oe%avghﬁ @Qmuﬁfj%cﬁ\?e tfiRnk Ve Mé QurRke of the animal.
dul'ar value 1n the control of arthropods which
Injectableefarnmplatlonssmaxo beoprepareth the form efsa gtarde seludion which may

conei e e S b SAITR s 5B, cotion

lsotom%h\ﬁntﬁoﬁbb@l' Récdgtaie. lighibiegarrldrs tincludeayegsiatise soinduch as

ting, nuisance and nyiasis flies. They are
sesampanil, |gdwuea|de§z susbfag triagetionesters sueh aStbﬁr@wbbenmt@hlsopropyl

R

such adbyfroRdihP2oAet Hiey gmerbﬁfc&ﬁmlnfmbefcﬁmmm&idsyare prepared by

par énteral | per cut aneously or topical
dissohingsor ouspensling e apdveingredienbin the |tqwﬂ)6¥rr@§§a%6 th@t the final
t b r ack
o SRSy 5109 By gt bl igeusit
appl [ catl ons in the protectiqgn of stored products such

ool b B ERS, FR Ry L ecor
dlrectlybﬁﬁbltﬁe Bl dd"sfr@aﬁ‘lt tnfdtle OF oA IR ofddh. B@itatle means for

ts such as skins, hair, wool and feathers
parenteralnaadmmlstmtlmbn\vrmlu@ej flotravmongs, a@traartpaab dntraperitoneal,

SRR R WK TR AR T

subcuﬁhebugwshnfé!j@oaehbégsﬁrorpaa@mbmatadnmtstrauoal inclmdze needle
I mber, stored products or househol d goods usua

(|ncluddrcgwtraicmneaﬂie)atme¢t0$,ocm@@*ffe;e dniggtors oapd rrBfr'-@lon ){echnlques

Paren%gélt H@Hﬁﬁfa&éné r QFQ iHaIIﬂ,p 8131186% 0 s?ﬁ’fﬁ%f, 1%3lpymay contain

excnpmﬁﬁtsuch@ éadtsacaﬂiﬁfﬁyldiaesdrﬂsbmffmn@agél'MS (preferably to a pH of
i nvention also rel ates to nmet ho cl ea

from 3 19 JoduLHeRSOME BRICAEPRS P ra%gﬁdaﬂeoﬁwf%ﬁ? famUIBleY as a
stenle%nr@éa %cf s %’cgpf?&?%% rﬁJ d&ﬂa& i e@'fon’h ’t’c?béMs@:@lﬁh'dbnjunctlon

rpose o such cleanin
with arsdualaleovelmblerrsualn eas Isterile, pyrogen-free water e prepara’uon of

parenteral formulations under sterile conditions, for example, by lyophilisation, may
readily be accomplished using standard pharmaceutical techniques well known to
those skilled in the art. The solubility of compounds of formula (l) 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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i nfestation of humans with parasites carried by the
animal and to inprove the environnment which humans

W0 nivabs4466 The conpounds of the invention have BPECT/IB20§6/001579
in the control of arthropod pests. They may, in
particular, be used in th85fields of veterinary
nmedi ci ne, |ivestock husbandry and the mai ntenance of
public health: against arthropods which are parasitic

|
therelnbg%@ﬁﬁgbpghagpb@[?% g%gﬂﬁﬁhéd%tb%b&éﬁt@a the severlty and type

vertebrates, includin
of infeetich cdmude the dadyi mdlghtsothhash@ngforcaa&nte;rai,t taplcal and oral

aaminSER, AR doss AR ol B3Nl A si0 gl fHo ma per
kg of ngg;g%i%%f $RP anfindl. PRBRJHIY Hie frledBl0s to MHQVW@

al omma spp., Rhipicephalus spp. e.g
Rhi pi cephal us appendl cul atus, Haemaphysal i s spp.

N T e T

released dbirhiiagionSameRilee Madified ereﬁbas%afféﬂﬁ@laﬂoﬁsalhbmdmg delayed-,
Psoroptes spp., Chorioptes spp., Denbdex sp

sustainedt,reedu cantplied, targeied of m@g@lmm@aégleﬁs ,Suitable modified
releaség‘[]bg'ﬂﬁg sogﬂ the M{frpg%é;? oﬁ'y re%gorsﬁ't%} (agsrtﬁr@gglhtﬁjggsatent

No. 6,15189864 Detdilsush othpr suitalslei rptwse t(eehgolo@resasmfaas dogh ;:energy

disperssprisn e baT Rt aRd arer rastaiRs e 1% Tl fn Pfiota, et al,
Pharmé@e&rcamébﬁﬁé\ﬁg%@rﬁﬁﬁe 25%2?1&'1&%29@9 Wh@ﬂfée"ﬁ!ﬂ‘@f&ﬂh@rg’mm to

nonor i ar aonl S avoi dance of
achievel cabtrollecfelease issdésaribed in (WOt 0@/3528%: "Alterontively, compounds

of the |reBligR Ay i fotbiliatd a8 SR, et o RikoRBbleCiayid for
adminiStratitit s ‘ahcamplaﬁfédldﬁdﬁﬂﬂJrovrdﬂ'lgE|moGiﬁ§d| release of the active
mcaEgmtate deter, elimnate, alleviate, mnims

compoundd Examplas ef fsueh f@éﬁﬁl@&ﬁ@Sfle@udgcdreercqaée%sswtf»@nd PGLA

. e the biological activities of the conpounds
mlcrosgﬁ%i%%sd- The assay involves in vitro testing agai nst

Ct enocephal ides fqglis conducted according to the

follown eneral proc Fl eas are cult [
As an @Wm@t'\{@%ﬂ@?CBH@%"géd“a&gﬁﬁﬂ"%'&!ﬂt?reathﬁog‘QB g nimal with

the feefq‘:slur@ a(fﬁ?&“nf% pokE é%bh@@ﬂt?ﬂeéﬁﬁe@'éﬂb@lﬂ/é Br prémbd may be

yst yrene tube wt
prepared or mixing with the normal animal feed.

The compounds of the invention have utility in the control of arthropod pests. They
may, in particular, 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, catile, 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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nyl on mesh sealing the end). Ctrated dog bl ood was

prepared by addi ng aqueous sodiumcitrate solution (10
workgosa8ee/ v, 20y sodiumcitrate in 100 m watBCY/IB2006/001579

dog blood (250 m ). Test conpounds were dissolved in

di net hyl sul foxi de to give3@ working stock sol ution of

4 mg/m . The stock solution (12.5 nl) was added to

citrated dog bIood (5 mM) to give an initial test

The Ilqﬁrar’t‘[;d?ﬂﬁéé’l{rérﬁzo id fhvaEith: m1g,r|nt£ﬁﬁdr9t@hoﬁﬁ§!3é@ﬁoultural use

utlons of were prepared
apphcaﬁbms direedsehbgorbemmm dicai rsglbstratese@t sitesndfeated er fipble to

sty Yot R 5SS e, Aoy Hidventon

mcludlr@t P%rﬁfé%% %thodrh@r PeRBr shdY agé droprocessingharez@rizoateiners or

eas to feed throu The test chanber
equipmeobbasiainding dreruninisg Watas. pl aced carefully onto the
par afi |l m nmenbrane and the fleas commenced feeding. The
fleas were allowed to feed for 2 hours and the test

All theseadRAIUS AISPErsidiyor fitisishseadsrhgihgdnixueesicaint beiapplled for

roomterrperature The fl eas were observed and th
examplee te &roRs; HYoAny suikablri Meaas. ekigHydy. smw@umsram which are

generamloigﬂ‘e/ 6pde¥v%?ea i LRS0 & abBUEH ﬂﬁ)sﬁ%rs rsﬁ&%rhéemg(ture per

0|n dose responsés (
hectarémiuﬂ rhay\/bleehlghee ot fslver—{eg. ﬂlal/a)rvmsaﬂd)wt\tcmnme)) dgpeedmgeupon

| h
the nees} acapRicatio AeFRNOVIRY LhE WBMBOPEds S CRRPRSTicD de8ptsing to the
mventu’!r‘i’1 Le §oh\‘?e°'rﬁeﬁfr}€ BBEﬁed3 % %gét‘étlén idhdCinnpdrfistlat @ F6bi8\Gbaves

npar at or ds in e prior art, for exanple,
having ?,)esysatmbé -agliminatest. yqrmthwme&odmbapnlwtm qitihercampeunds or

compog@ge Zgépg)%ngofoei&%pggrﬁléno% chher'rp&aﬂjo%sctrhamg fo say, the

addrtloﬁ oM 'Terﬁulﬁﬁéﬁ Qohtaiding the h@my@rearmwb) irdgetidréwaiterh This
| or ophenyl -4- trifl uoronethyl-) SCIrazo e was I nactive

wngatrommalyd)ezsmmklerarr@gatqug é@l@fr,% 86wk itgarghe ,gggo“qrd |r|'|gat|on

orunst ol AR 3P0 HEG S, o, TR0

I nova 300, Varian Inova 400, Vari an I\/lercury 400

Varian Unityplus 400, Bruker AC
The cogrggmteglrsqmqngpn%@vm;ﬁ& can be app |ed y spraymg, are prepared SO

as to produce a stable fluid product which does not settle (fine grinding) and usually
contain from about 10 to about 75% by weight of active ingredient, from ebout 0.5to
about 30% of surface-active agents, from about 0.1 to about 10% of thixotropic
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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spectronmeters, the observed chemical shifts being

consistent with the proposed structures. Mass spectral
walais/1985€@ obt ai ned on a Finni gan Massl ab Navi BEE/DB2006001579

Fi sons Instrument Trio 1000, or a Hew ett Packard GCVS

System Model 5971 spectroB®ter. The cal cul ated and

observed ions quoted refer to the isotopic conposition

of | owest mass. HPLC neans hi gh performance |liquid

about %IXH QHﬁﬁto‘gégp&Va df&i%'?%iha MR EHEE WA Secdbshfy, 3rém about O to

about 8(I°2 dﬂ‘ ohe Imlfr lcmore45’;ahﬂizafs aodtnrmtbphedylit]ves, sackz-as peneirating
- tri u_or net

agents, agye e A0 N HGATS SOCLAS (i U6 dkep, T ghlfin, frese
wettablé é&ﬁuen A Stﬁ? tﬁgolhgrédieﬂﬁé)hﬁﬂ@ﬂe%(tﬂa@rdddwl;;\@ﬁlxéddﬂda suitable

onic acid nd t he
blenderr wabtadﬂmamattsubetamsh&brcbdnav hecinmpregpatachpgihe pateus filler

and i RO SO bR, B s s wotabe
powder'§' Xhé! WotiiRitg dnidefHee Sugpdritiadility lof antitiatage ( advarﬁﬁgebl)ls They
he conbi ned” extracts were dried

may be: suseandest isqwaterjadgive amM@Qﬁlfﬁéé%}hégatrézlowddﬁhé%wws'on

o e O R B Bl i

chromat ography (G| son system 150 mnx 30 nm
Phenonmenex LUNA C

The "watett gispersible gm‘%fwﬁﬁ)sl (5353%3% 'Vg'g?h afw&ad"v dispersible in

water) Weo BBhfbrogltlfohé‘:th%S al® rs%b%ﬁimiaﬂ? 198! t@oﬂﬁ'ﬁ i ﬂieﬁ vetiable
CUO"0 gl ve racemc tle conpound ( g

powde(sES)heyMrﬁy[ Mﬂqreﬁa&dey egrpeulat;dn misf@rmulatlons escribed for the

wettablg Q@wglqrswelthgr by a wg? 5%&%1 n{_%ctlgg f n%jggh?#ﬁagﬁ\ﬁe ingredient
with th@ ﬁért(fﬁlﬂ} %ﬁ@leé“hﬁle?mm Q. (‘%he S 126 2B% L/ we@hlt nor with an aqueous

anol / hexane : nanti oners
solutloseqﬁza dispersing ageahat bmd@r dielewer\ky diving and Screemng) or by a

ary rouf [ CAPpaREBIonEHERAINGE BB i Tngl MMevane (5: 05)

as the nobile phase. The appropriate fractions were
conbi ned and concentrated to ve two,.enanti oneri ca

The rais auh eanGTSEATENS ablbyioand Bt ETRRARIPES Rty Vary dctording to
the method of application or the nature of the compositions or use thereof.

Generally speaking, the compositions for application to control arthropod, plant
nematode, helminth 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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Exanple la : M5 (ES): M+ 523.0, Cl4H6CI 2F10MAS + H
requires 523.0 HPLC: (G lson system 250 x 20 nm |ID

wa@hiocasees OD, 10mm col um), et hanol / hexane [ SPOBJB2006/001579
retention time 10.73 min, enantioneric purity 100%
Exanple 1b : MS (ES): MH3$23.0, Cl4H6CI 2F1I0MAS + H
requires 523.0 HPLC: (G lson system 250 x 20 nmID
Chiral cel OD, 10nm col um), ethanol/hexane [5:95],

The cor@éﬁ[ﬁ%@th@ ifGertforfRisB Have SR} IrPfHR" ésntit'of bYth#SBba pests of
plants. 'ghe’;agmﬁ &onﬁﬁéo?nd iifg{a??mlﬂabpﬁtcﬂ ki threolvetis it Wiicinihie] arthrppod
, 2-di f | uoro- 1- )
ity oo i 1l R S o g
0] i ;
compou T SR BB Ly g drder e
conditiopﬁﬁ(dép@ﬂ?_iﬁg(taut thevgeedietnt de aontrefled;xthey doweliate Taay offer
e reactio t dded hyl (.

ecocual g2 O S e R S5 S o B A e
epiasS ' n i

oo YT, SO0 g ohenon e o, For

foliar appiieatiers,i alrate\0h§.Quta T kgthabypay Blewsed hr omat ogr aphy

(silica, 20 g), eluting wth dichl oronethane/ pent ane
[2:1]. The appropriate fractions were conbi ned and
PreferaBRN &RNfocak §8ltHeOpleihy Surf&ss; r ¢hé Sbil araunthiherplattiiebeniypated.
as a pale yellow solid. M5 (ES): MZ [ MH] 465.1 ;
expected mass for C15H6CI 2F8N4 + H is 465.0 1H NWR

T cobFEhEL o o Yy o) gy S

which até srsjatiges! to, roredphead bt hexas we¢tors of disadses in, enamanddargestic
anima o oo R et heHe e R iBasa, o48 iy igdpscialy i the
control a%g' t[«ﬂ%c ﬁhnigﬁ?,licéofﬂ%ép ha5es WridNBitingh Atanéexame rhyiasig] flies.

ne e phas:e. The  appropriate fractions were =
They arenpaniedlazslydusefut ént centraling agthrepeds whight aempresant| ipside

comestiHoS| ENBAR S Wi 8B .58, GBESRIP o b b of he
anima|,ég6r gwat&s é@&ig&@ntﬁy;stmy X addfnistered Grillyal patenterally,

,  10nm col ),
percutaneously or topically.

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
liquid 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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et hanol / hexane [1 :9], retention tinme 12.09 mn,
enantioneric purity 99% (-) isoner. Exanple 2b : M5
W@ BEBp/13456- 464. 8, CL5H6CI 2F8N4 + H requi res 46BCOIBIRGR01ST79
(G lson system 250 x 20 mm I D Chiralcel OD, 10mm
colum), ethanol /hexane [3d:9], retention time 14.63
mn, enantioneric purity 100% (+) isonmer. Simlarly
prepared were: Exanple 3 5-am no-1
-[ 2, 6-dichloro-4-(trifluoronethyl)phenyl]-4-(1

AN-trifluorocycl opropyOG-i Hpyrazole- 3-carbonitrile;

The pre‘sbnmm}fmtuonralgo nelatds & armeumdouf Geaamgmumals)w gmdmealth

the titl
compra e Sl oS ALY etk e &l feternariy
accepta%&l%"‘l;@ypplg@gé:”é{_bs%gég%aé|@7 |§§t§ ’rr]%dlilééz or 8lirhthate the
infestatiosi ohlhunedng rvvlan lparasrleshgmiednbyJﬂ‘lepenmll abd doy tnRIeVe the
azol e carbonitrile; fromthe d of
enwron%ﬁm@&%H n(sggﬁ ? 0.063 mmol) to give ;:ggp;)lu?l eo
conpound (10 ny). I\/IS (ES): MZ [MH] 451 .1 ; expect ed

mass for C 14HACI 2F8N4 + His 451 .0 1H NI\/R 3):
The corhpbands 4f 2e am@rﬂmnM\ﬁe qtiligy i the cgatgp,lr)q)feary'uropod pests. They

may, inpatpaas be Bepanh 556 ReRis e VAiGhORY TheBIcRY Wedtdkk thisBandry

and thé" MairéAhecs- @fagbam trredlm. dgammstt bethropudsumhicti are parasitic
repar ation gl ve t

mternalbbmo@xtgrqeglynypoasvgiqma{e@ &ﬁrpéulaﬁg VR br?e c%eci Mq;ﬁebrates

mcludlr%_&@h a?@g&bfégtlgag@lrﬁé% éﬂ:ﬁ’("?% qgéé\'icé’ts"' c‘a&lémghéép, goats,

equined}. $Wine, polliry ahyl, fish, 16r example Azai)lﬁa,amplwhm tICkS (e g. Ixodes
spp., Boophilus spp. e.g. Boophilus microplus, Amblyomma spp., Hyalomma. spp.,
Rhipicephalus spp. e.g. Rhipicephalus appendiculatus, Haemaphysalis spp.,
Dermacentor spp., Ornithodorus spp. (e.g. Omithodorus moubata), mites (e.9.
Damalinia spp., Dermanyssus gallinae, Sarcoptes spp. e.g. Sarcoptes scabiei,
Psoroptes spp., Chorioptes spp., Demodex spp., Eutrombicula spp.); Diptera (e.g.
Aedes spp., Anopheles spp., Muscidae spp. e.g. Stomoxys calcitrans and
Haematobia irritans, Hypoderma spp., Gastrophilus spp., Simulium spp.);
Hemiptera (e.g. Triatoma spp.); Phthiraptera (e.g. Damalinia spp., Linognathus
spp.); Siphonaptera (e.g. Ctenocephalides spp.); Dictyopiera (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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-am no-i -

g- di chl or o”- pent af | uor ot hi ophenyl | *pent af | uor ocycl opr
WO pPYEHb44bipyr azol e- 3-carbonitrile; fromthe cop@gDBROGT01579

Preparation 6 (40 ng, 0.07 mmol ) to give the title

conmpound (20 ng) as a whi4@ solid. M5 (ES): MZ [ MH]

509. 2; expected nmass for C 13H4CI 2F1 ON4AS + His 509.0

1H-NWR (CDCI3): 4.16 - 4.22 (2H), 7.91 - 7.93 (2H

The fle??é’é%lbg%rz%f el < '%Sén'tsalﬁel?otroot elagg eem/ Plolo ical activities of the

compourﬁis%lgliméu ¢Feca§§aypimpWe}; ih HWrmshh@-agamst Ctenocephalides
carbonitrile; fro d of Preparation 7 (92
fels congiiotod BpoRiANg ta BeURNALORIATALOBRA A (46 o) | NB
(ES): MZ [MH] 472.9; expected nmass for C13HGCI 2F8N48
+ His 473.0 1HHNMR (CDCI 3): 2.14 - 2,27 (2H),

Fleas a4=e b@lt@%ﬂ) in Vitr@Pusing .dag 26k B&aﬁﬁlaﬂuﬂl Ctenocephalldes felis (cat

) wateoplcias B HgRsH 73 edf bt (HEDBRMFERE s i o
nylon n;gdvge%mg%g é}ﬂ:{mmtlﬁltﬁ& %loyblaod LIEL pl@gaﬁéd By%m@ﬁr% egltieous

di oxane was a
sodiumnaitratensolutian (10 ndnaoww\o@ﬁlgoﬁfodiumltja’(elmn QG nylawater) tg dog

vood @l el ey IS Bl Ig ove
workin%%‘t'@&@%oﬁﬁi@hum Ay tHpekn Thé kaoek sontlon (tm5aal whas added to
gueous phase was separated and extracted with et \%qréestmg

CItratechrt]ﬁg b}jomc( (5 ml)20 givg anThitiaktesbtoreenirajion & hug/ed.
t hen dri ed

Gand trated in vacuo The
at 30ug/ay, ‘M@'@"%%toﬁwgﬁomt@ﬂ‘skﬂj %8”9?% WEEe RreRY§ aphy (sili ca,
70 g) with gradient elution, petroleumether : diethyl
ether [ 1 :0 to 0:1]. The appropriate fracti ons were
Citrated @%I leod @bdtaimngethe Itestenbmpao@dlés nﬂ,cHDmg/rEb)amﬂ pIaSed into a

plastic it ek s whiah waaaion) SO QRSCIBRES AR - TG was
stretch%q lgb@er ﬁe] §8_en .}89 38 (férﬂ_";f')a tight $hembrant idrahb fleastd feed tfbugh.

The test chamber containing the fleas was placed carefully onto the parafilm
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 fieas killed recorded. Compounds
active at 10ug/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 ED80 values.

All the exemplified compounds of the present invention which were tested have flea
ED8O 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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Racem ¢ Exanple 8 (88 ng) was dissolved in

et hanol / hexane ( 1:1) and the enantioners were
wa@epanatsed by aut omated preparative liquid PCT/IB2006/001579

chromat ography (G Ison system 250 x 20 mmID

Chiral cel OD, 10nm col unml usi ng et hanol / hexane[ 2: 8]

as the nobile phase. The appropriate fractions were

conbi ned and concentrated to give Exanple 8a (40 ny)

d B -
xampigs. oS U RINE 2 SIS PIPEFIHEE ot ropnen

trifluoromethyApy2z0lecwas inactive lm’che HDwelfleascreemdeseribesh pbove at 30
et hanol / hexane [2:8], retention tine 7.3 mn,

ug/ml. enantiomeric purity 100% Exanple 8b : MS (ES): M+
446. 8, C15H/CI2F7NA + Hrequires 447.0 HPLC. (G I son
system 250 x 20 nmID Chiralcel OD, 10mm col um),

In the folloaireg /expreeamenta: 8étails.cnackeao magneticl Tesonance spectral data
enant i onerl pur i

were oBtaWGGBEIq /AR [TAVGr 408 FETPRI (ovarE0fy NAEREYereuy 400,
Varian !?Jnﬁgﬁlhglw ‘B?Mﬁ‘%PRCOQUd)MH% BWI(&%?NEZS@VIP&@W&MN 60 MHz

solution of Preparation 3 1 m:{ 1.40 nmol)
spectroamaterspdhenolisaned dbemical shyjfts cbaing reasnsjstent withuBiee proposed

structur%,sr ﬁl@@ﬁ% |sgppg,$1 gaqg v&é'\% ggt%g‘negi on a Finnigan Masslab Navigator, a

Fisons Gﬁémg@ﬁg TABOPY00,26€ a HewWigR (Patkard. GCIS | Systerr Model 5971
perio

, using a syringe. The reqi
spectromeaiet.hehhe cealedlatad ead gRsewediians ayot @&"@dthe Isotopic

compolL A7 P, 4SS, “OHELE! ArRIINRe pehgRotaua

chroma@@g?ﬁaphyl Rdomi tdrhperadrecmeans mho@ﬁat:ogr aphy, eluting
h di ethyl ether/hexane [ 1:1], and the

product - cont ai ni ng fraétl ona ﬁgre concentrated in
vacuo. To the residue nmet hanol (5 m) and

5- amlngyldfzﬁé '&Lé?{ fo- @F’bﬁ otﬁidghﬁnﬂ}@ o difR@FdI1ON M xture

feaction mxture was
(tnfluoromaatlwl)oyetopdopyl] VHepwamid -3-barbomitriteue part i tioned

To & sqles o Rovimalpn T Elming- 12 e Melgrl 1 i was adcec
oA 8 e g St e s
reflux cnlanmlbh Th)éeneagﬂlon mixture wasgpofre%/i into sat%rated sodium hydrogen
carbonate solution (50 ml) and the resulting mixiure was extracted with ethyl
acetate (2 x 20 ml). The combined extracts were dried (MgSO,) 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 : acetorﬁtrile 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 C14H6CI2F10N4S + 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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ether : hexane [ 1:2 to 1:1]. The appropriate

fractions were conbi ned and concentrated to give
wEx@apsae® (96 ng) as a white solid. M5 (ES): MMEIB2WE:101579

397.1 ; expected mass for Cl4H7CI 2F5N4 + His 397.0

IHNWR (CDCI3): 1.74 - 1.83 (1 H, 1.95 - 2.05 (1H),

2.44 - 2.56 ( 1H), 3.72 - 3.84 (2H), 7.76 - 7.81

(2H)Simlarly prepared to Exanple 2 was: Exanple 10

Racem?_ %9?@%&&3[ f/fag @|§§6IV@<? 9n ]ethhﬁbﬂﬁé%@r@"& By thVMeOQn@ﬂﬂldmers

uoro-4- (trifluoronethyl)phenyl
were sépanated byeadtommtedmreparadive fliquid heomaiqasaply éGﬂSOﬂ system,

250 x z?{)ﬁl%gij?éléhl@]lqel,(éﬁo 15%!1*( %g@%nrﬁ@su%gnﬁpg gweéaﬁgx[gédgﬁ a5 the
mobile Eﬂ§§%,9 %ﬁéﬁ'ﬁ@%@%f%cfgﬂlé wede- cbrﬁﬁhélﬁ@nﬂ%c@}tra?ed)?o give

TH) 1 4.63 - 4.
two enahtidnericall§ 2nfizhizd producis Exaprpie dasand Exmlqoﬁ . 8 vver e:

Example, T M () M523 pamraarawﬁa HEHeSHIER % | 1.

HPLC'(?(HlédWr ﬁ% | 25, f mm |D Chiralcel OD, 10um column),
oro oforopyl 1H pyrazol e- 3- carbonitrile;, from

ethanovm@(ar@mmdreténmwaeaﬂto 73 nin, enastiorgeria parityAN% t o

exampfa i MES ST Thi7 e 0 GEEBAEF el RielfBs 2o . ©

5 3
HPLC: ﬁul%ggm/&g )< 2%5021 _Zé@gcﬂqg;alw@l 2)[12 mufm 260|(Jmn)

ethanol(RéHariea5:98]c raemm ’em1911 2188 nins eDantamenic purlty 100%
et hanol / hexane ( 1:1) and the enantioners were

separated by automat edepr ive liquid
chr omat ogr aphy (G | songgg-&i@ég 250 x 20 M I D
-ammGhi [zﬂbrcﬁéhl&a 4i(f?mtibﬁdi+\§m))phényll}4€[21mdmlhbrmxane [2: 8]

he nobil e phase. The apprao rla'je fractions were

(tflﬂuor@mﬁihwwciﬂmoﬁﬂhéé’rﬁ)f@?@'&‘ -§a QRlr&\o enant i onerical |y

Toa scﬁgﬁbﬁ I&'ﬁg’ %@g%m@@%yg% %% 2 @@?Q%m@%@nﬂ]@ 0 rﬁp?ﬁ& 8dded

p-tolueh88uPhonic acid (500 mg, 2.63 mmol) and the reaction mlxture was heated
at reflux overnight. To the reaction mixture was added ethyl acetate (100 ml) and
the organic phase was separated, washed with saturated aqueous sodium
hydrogen carbonate solution (2 x 100 ml), dried (MgSO.) 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 + His 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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HPLC. (G |son system 250 x 20 nm ID Chiral cel OD,

10mm col umm), et hanol /hexane [2:8], retention tine
W®2000/18d46¢ enantioneric purity 100% Exanpl e 11BCT/IBAB06/001579

(ES): MH 504.9, Cl4H7ClI 2FO9NAS + H requires 505.0

HPLC. (G | son system 2504% 20 nm I D Chiral cel OD,

10mm col umm), et hanol /hexane [2:8], retention tine

13.89 min, enantioneric purity 100% Exanple 12

HPLC: f‘%ﬁogfo%’ﬁi rog‘?r%t ﬁy?? 2, r£| di %‘q ugpgglfcel ogPopQIOrml column),
ethanol/ﬁﬁé&ca@leqﬂ EQ]: ﬂitgntfbr( lki)meﬁlta.l@@ o} dyantiomeenjd purdty 99%, (-) isomer.
Exampler 2l (o MH( 466 oniy 1 0b1ors2RSR+ FeGoiRS ABE

PSR R 49 J000 D SpAT0, B0y o)

ethanoﬂl%r@ 1189, 03etenﬂor1 timé 14063 Mihp enadtidhericHpurid. 800%, (+)
2H), 6.02 - 6.16 ( 1H), 773-780(2H)Racemc
lsomerExan'pI e 12 vvas di ssol ved in ethanol/hexane ( 1:1) and
the enantioners were separated by autonated

preparative liquid chromatography (G Ison system 250
Similarly ptépared Wehi ral cel OD, 10 nm col umm) usi ng
et hanol / hexane [2: 8] as the nobil e phase. The

appropriate fractions re congpi ned and concentrated
to give two enanti onerﬁzgm-é'—-ge ri ched products Exanple
5- am|nézﬁ[_véfﬁ|<§%16f8311%trﬁlabrorﬁéwnbﬁeﬂﬂ]i4-(1 I@ZQWOmWOMyB s1H-

F6N4A + H requires 463 HPLC. on 62
pyrazol%ﬂ-carmlﬂm,lfmrchtheamf@wom ottﬁ’ﬁwa;ratlgm% (22 mg, 7 mmol)

oI/ 2 retention tinme 7.07 m n,
to give &R Hﬁ}ﬁgjj}@ﬁﬁ 6@9% Exanpl e 12b : M5 (ES): N+

MS (Eéﬁm& (MALBHF(S. 3Fetpbctodmassfor ©14HGTIZF6RAG H(sa4;l§dh
I ra C m
HNME (eI AR BB (B, 48R e 15 o) A7 s T G

enantioneric purity 100% Exanple 13

5-am no-1-[ 2, 6-di chl orgxgm(é@iz(l uor onet hyl ) phenyl ] - 4-[
1-(difluoronethyl)-2,2; et raf | uorocycl opropyl ]-1

5-aming-py2, s;mcmom 4a(trtfbmrmmetrwi)pheomh]ﬂ-(@e@tﬁfw@@/cdﬁpropy) -1H-
pyrazo -% |Frﬂ9,1ﬁﬁr§n_4t§1engdm808r?d W phtidhVE (32'%nd,'0.083 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-fluorocyclopropyt)-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl}-1 H-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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Ms (ES): MZ [ MH] 482.7; expected mass for C
15H5CI 2FONd + His 483.0 1H-NWR (CDCI 3): 3.84 - 3.91

W@ 208138605 - 6.24 ( 1H), 7.76 - 7.79 (2H) Exap@i/esB2066/001579
5-am no-1-[2, 6-dichloro-4-(trifluoronethyl)phenyl]-4-]
2,2,3,3-tetrafl uoro-1- (t4ifl uoromethyl)cycl opropyl] -
[ -1-pyrazol e-3-carbonitrile; fromthe conpound of
Preparation 14 (7 ng, 0.01 mmvl) to give the title

conpound (4 o). M5 (ERampleds [ MH] 500 9; expect ed
mass for Cl5H4ACI 2F10 s 501 .0 Exa

mpl e
5-aminckq {[2 %dldhbk\d)—@#perataﬂmnothlqplnen‘pé}Mmlpm&!ug[qcleopgomd)di Hr

pyrazolgr¢arbaBitiR=IAY Yie,caBRRYH) P PeRaRNRy £4400g. §.07 mmol) to
give thé@@’é&ﬁﬁbgn%gmh@fastéWhﬂéeoﬁdsol ution of Examol e 2

in triethyl orthoformte

MS Esm M/Z»EMH&]JI ged. Zcenpmedane@s foy & A ClRd OBldS H @509 0

o 2Bk 1T B Y B T2 11

vacuo and the residue was re-di ssolved in toluene and
re-concentrated (x 2).Examples®l uti on of the residue in

5-aming Iy gionicgo - hRONAIORENIDRRERYI D th e o BIaIRLI PPy -1

L T, t
pyrazoig;d b Eonfle! R LREDSTBOUAG o FPESa@lion 7.0 g, DEFTe e to
give thdtitle aomzhpbhad @& my)e vvas ext racted with ethyl acetate -

vS <Es§>w@éﬁw§h 472k eopradnosn G Re AHEGRE I it N 420

1 4 COl29 D hw@wgn phy, 1.80l-i%82 (2Hpadi ng on
HNMﬁKC g)gr?gyan el utl-Png Wi th tgl Ebg:ne The aéprgprl ate
fractl ons were conbi ned and concentrated to give

raceni c Exanple 15 (32ExampleBs (ES): Mz [ MH+] 478.8;

s o R P SABGR Sy 28,

dlﬂuoro%(/c?lﬁpfcﬁﬁ)]ﬂ A-pytazol@-3Bcarbonitiile7. 73 - 7.77 (2H) Racem c

To a s ALRIRSENaN ard AarPamTaoh ) At aiapgg (60 ) whl added

metharidi $8 Fhif tdnéFnydrathidric i 64" mPRdter G5! AN T rédBtion mixture
was then heated at reflux for 4 h.

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 (MgSO4) 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 + His 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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250 x 20 nm I D Chiral cel OD, 10mm col um) using

et hanol / hexane [1 :9] as the nobile phase. The
wappsopub@t e fractions were conmbined and concePCT/EE2005/001579

to give two enantionerically enriched products Exanple

15a and Exanple 15b. Examfe 15a : M5 (ES): M+ 478.9,

C16H8CI 2F8N4 + H requires 479.0 HPLC. (G |son system

250 X 20 mn ID Ch| raI cel OD, 10mm col um),

t
[2:8] a§ ﬂ‘?e{‘l orrerl c lase ty 1h(?0 /aoﬁigﬁél‘leﬁ@ ‘fﬂa&ﬁoﬁs 6\Xl(eF@ ')%omblned and

enan

concenﬂraﬂatogto gmm&a (40tmg)eand Eexampl@8b (#2g)- (G | son
Examplgidanmins (s 4485, B1ER7cTer i i HasQm gt B

HPLC: e{@ﬂ&d '%’cé?n p%sd V)él%% Srhm | g5 | ghRaRBR! ©0, t Q0EANGdIEMN),

am no-1

ethanol/lﬁéka@eqexs} r@ltentmr(iimefz B oninpendantionetie pytily- 048, 2- di f |

ExampR. 3 b e s Bty EVEETATRBRNARLHahyisem 447-0

HPLC: (?ﬁse&ar%/s 1554 % %O 63®nﬁgs[b’m%'g}r?k@| Jore t1b%r'_n|+ column),

CeEM C e’ conpoun ES): M

ethanolﬂlﬁ’éka&e [2:8); el@tmtlommefﬂ 4 @i He@reShEId pUFtyi H)O%l 0
TH-NMVR (CDCI 3): 2.05 - 2.18 ( 1H), 2.41 - 2.52 (1 H),
3.87 - 3.95 (2H), 7.37 - 7.40 (2H) Racemi c Exanple 16
was di ssolved in ethanol/hexane ( 1:1) and the

enanti omers were separgkafhphk 9aut omat ed preparati ve
l'i qui d chromat ogr aphy on s X 20 mm |

tem 250
5-aminatii-i26-dighlao;4- @uﬂuom@ﬂwh)pln@,ny%%mawﬂu¢ma\99r?w|)gtﬁ
e phase. The appropriate fractions were
pyrazo@o%pﬁ@gﬂgl?d concentrated to give two enantiomerically
Toa scﬁ[]t” or¢ Bﬁﬂ’rwa}rd_ti@ﬁ B1E5600ing, 1640 anthobxamp sediliéb fludsiden(d.® mg,

M+ 480. 9,
0.12 mal) i \aisne (GBI9bnatyid0eR, wescadded eyl 2 dfioro-2-

(uorostiphoryBkEF 1700 1 SR A N3 ool T US| a svringe.

The reéﬁld:ﬁﬁ)xtuMWaé&%rBheﬁéﬁPdﬁ%%SM@ k. H reqw res 481 .0
HPLC. (G | son s%/st em 25 % (“% Chi r

To the pgmﬁd;(ga{gﬁﬂgm mixture was addec)iS silica and the solu? ion was cdncentrated

in vacuo. The product/silica mix was partially purified by column chromatography,

eluting with diethyl ether/hexane [1:1], and the product-containing fractions were
concentrated in vacuo. To the residue was added methanol (5 mi) and
hydrochloric acid (2N, 5 mi) 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 (MgSO.) 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)



10

15

20

25

30

et hanol / hexane [5:95], retention tinme 9.91 mn,
enantioneric purity 100% Exanple 17

WG 2@i1smaed - [ 2, 6-di chl oro-4-(trifl uoromet hoxy) pPenyB2pecioo1579
[1-(di fluoronethyl)-2,2,3,3- tetrafluorocyclopropyl]-1
H pyrazol e-3-carbonitri I e46from the conpound of
Preparation 16 (50 ng, 0.09 mml) to give the title
compound (10 ng). Ms (ES): MZ [ MH] 498.9; expected

i B2EARO + W is 499.0 1H MR (CDOI3).
SimilarfHBoaig & BRI s Ik, 7 38 - 7. 40 (2
Exanpl e 18

5-ani no-1-[ 2, 6-di chl o@%ﬂ&]ﬂl uor onet hoxy) phenyl ] - 4-
S T i
(tnﬂuorBfr%lﬂWlﬁjHe@m]-'hH b?ra&oﬂa-S%l\}débd(m[f_:igﬂé t ofrginve thbe rcomepound  of

oun
Prepar@mwéaéaﬁgs Oféfr raml#elgﬂter m%oueé (bSSI'PQ%NI\/R

us E§FRzRiHA 4By Sl %égo@*%@%@*ﬂ * FaR e o

H- NMEBX@DCIS):12.08as24i9s@H)y @29 n 242§ hid), /4163an4a76 (lHa) 7860- 7.37
the enantioners were separated by automated
(2H) preparative liquid chromatography (G |son system 250 x
20 M I D Chiralcel OD, 10nm col um) using
et hanol / hexane [1 :9] as the nobile phase. The
SimilarypgrepprechtceExampte dmereer e conbi ned and concentrat ed
to give two enantionerically enriched products Exanple

18a and Exanpl e 18b. Fé?ém"%i a:. M5 (ES): MH 463.0,

C15H7ClI 2F7TNAO + H req 0 HPLC. (G | son system
-am|n85ﬂ[2<6%1?ch‘lmd-@£htafﬂldr@ﬂhldﬂhenwm1G(!:|n'llumbmethy|) -2,2-

diluorcaymianeeit ] Bz Shaitony g drarhe” simpadpd g Rreparation
11 (6551@ G, 1%@5‘@'%@%‘@@ efrx‘ﬁetﬂhlé% i (FBuGngf.G | son

iralcel 10mm col tnmm)
MS (E$)1 NYZAMHEDE09] dxpeted nessifor 61 4H7|6é2l§9hl488l- Hiig 505 0

e ERRTE 0D DAL S b e e £ 590
(1H), 7288= ¢id1 (gM)0- 1-

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 ID 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-difluorocyc|opropy|}-1 -[2,6-dichloro-4-
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(fluoronethyl)cycl opropyl]-1
H pyrazol e-3-carbonitrile; fromthe conpound of
wee@pasasé on 18 (100 ng, 0.21 nmol) to give thECT/ER2006/01579

title conpound (17 ng). Ms (ES): MZ [ MH] 428.09;

expect ed mass for CL5H8CI4F6N4 + H is 429.0 1H NWR

(CDCI3): 1.84 - 1.93 (1 H, 1.93 - 2.02 ( 1H, 3.68 -

4.06 (2H), 4.42 - 4.82 (2H), 7.73 - 7.78 (2H) Racem c

V. nol xa

(tnfluorﬁ%@ﬂ@)r&r]\téﬁxmﬂ Eg\g&@ie Sdatboreifrianol fkdinxanfe ( tompourndl  of

re separated by aut omat ed
Preparatiorpt2 &t00/mg, Ol anmioh)dawgiveyragemyic tite conmpaiinst (29 mako

s (el R I D8 by Tl SPATE AN e o0

H- NMﬁR@fDmB)aéesfrmH'(qm pereE- o (T14)] 184 c@gse(aHr)asm 6.16

give'two enantionerically enriched products Exanple
(1H), 7Y3a- ZaBG (BKanpl e 19b. Exanple 19a : MS (ES): M# 429.0,

cocon B Dl A FNLTF SRl (5 T Shomers

were sEpANed oyesatdedtdd : epargiveniquid chromalahra@phyri(Gilson system,
enantioneric purity 100% Exanple 19b : M

250 x 209mmn lmehmcet@& 10 ym @qlumnésuszmg ashamﬂ&@xap@wsﬁl@s the

mobile d\ﬁgﬁm'ljl%gg)%gﬁgoquagérnf @?tl&?%t %I < ﬁne&oag@ g@#&@.‘mga'ted to give

two en&ﬂﬂfﬂﬁéﬁ&&l léi“lri@hédgﬂod@ﬂé’ﬁamméezachrﬁi Eramplel12b.

G A I e AT

Lo (BB SfRIR 850 %, BEEPHL D R 0.0 b,

ethanol?hébﬂarié [ ﬁétbﬁﬁbmﬁﬁ’@ 7. OV rfin] BHAKYIGHRB NG purity 99%4 11. 0

Exampp 15©b IV&S @Sx W14§2@2 0 51;-?7,@%%% 6rpgunre§§1§gi (él
HPLC: SXGTROrE. %;ﬁt%me 3501 %020, 4. 1Y, [P Ghiralcel, OD, 10um, column),

ethanol/heXarnel[228)] rdteHto® tifhe 21 44 frhing enantidmelic patitypt @@kl | - 1

/-1-pyrazol e- 3- carbonltrlle fromthe conpound of

Preparation 20 (1.8 g, %to give the title
conpound (1 .1 g). _E_xmp_e__

5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[1-(difluoromethyl)-2,2,3,3-
tetrafluorocyclopropyl]-1 H-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-tetrafiuoro-1-
(trifluoromethy!)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 15
1-[2,6-dichloro-4-(trifluoromethyl)phenyl}-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-5-(methylamino)-1H-pyrazole-3-carbonitrile



10

15

20

25

30

M5 (ES): MZ [ MH] 496.9; expected nmass for C
15H6CI 2F8N4AS + His 496.9 1H- NWR (CDCI 3): 2.05 - 2.18

WO 26134486 42 - 2.52 ( 1H), 3.86 - 3.97 (2H), 7r@BIB2006/001579
7.80 (2H) Exanple 22 ethyl 3-cyano-1
-[2,6-dichloro-4-(trifluod8nethyl)phenyl]-4-[2,2-diflu
oro-1 - (trifluoronethyl)cyclopropyl]-1
H pyrazol -5-yl carbamate To a sol uti on of Exanple 2a

Toa s&li':ﬁgn ’ &&ngpg @%@0 dmb dlg/ 08/ mﬁhgd]ﬂd"tﬂeftﬁvlrfﬁrgﬁdwrrﬁ&emm 4 ml)

was add,edlcanidecmmmyiydmdwwm:acuddmedrops ndheoreagtiomgnixture was

en nal B35 Be 2. h e BachSF By 4 gl nvacuo e

the resfdiléc\ﬁra& rréld?éjsdl\ﬂed’ #Pt&u&@ahb@efcéﬁbéﬁﬁams(x@ﬁsm \sesblution of
acetonitrile (2 m). The solution was purified b
the residueoimegthdnok (e@amat ave°0;; yas @ddﬁdcﬁmhw'grbmiﬁbyqf@q é&hmg, 2.37

150 nm UNA | 18 0
mmo. & heceshon TRre 0a oy bl A Podt B8 RLoveithy. To
the reé’&ii%howt%x e{saaauea%d@@ibea&arw 5 GAl) wnélemm aﬁBdand the
ng). M5 (ES): MZ [ MH] 536.
muxtureawpe@@actmdswnth cathytmia:tel(a ReNa OBl). + The icomiined Ommm/nhases

were é%j(@)gﬁ)ol‘o 3a% c%niéaégfg)ﬁll_dr? v%%go ZTﬁg %’%ug\[ﬁﬂa@yuﬂled by
column cﬂro?r@atbé@pk@l (@Ilbé}'ldadlhgmrlﬁdomae dﬁdaelphﬂ Adth toluene. The
@L 6- di chl or o- 4M|fluoronet n 2Ed|f
appropuigiefractions were6p %yapef@nsg? 53/ \’é %9%“'9 xample 15
(323"@ oxazolidin-3-yl)-1 Hpyrazole-3-carbonitrile; from
e conpound of Exanple 2a (135 rrg, 0.30 mol ) and

MS (ES): /@i by478:8| expdciedmass(fo0 OtGHATI2ESNAvH H isd78iW e

"HNMEL (RO AT RS CYLS ABd TED 2ifd 5358 eﬁf"’mﬁv% 366
(1H), 7(11*?09173)2“234)214-3 2. 2956 1H), 2.54 - 2.64 ( 1 H, 4.00 -
(2H), 7.75 7.78 (2H)

Racentit Example 15 wasedissolveddnstbagolikexane (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 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]-1 H-pyrazole-3-carbonitrile; from the compound of
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Exanpl e 24 5-am no-1

-[3-chloro-5-(trifluoronethyl)pyridin-2-yl]-4-[2,2-dif
wo ews3les (trifluoronethyGOecycl opropyQ | PCT/IB2006/001579

H pyrazol e-S-carbonitrile; fromthe conpound of

Preparation 22 (164 ng, @934 mvl to give the title

compound (60 mg). M5 (ES): MZ [MH+] 432.0; expected

mass for CL4H6CIFB8N5 + His 432.0 1H NWR (CDClI 3): 2.02

Preparafi org §§1§o]9:'; 88 @.ﬁnolg% gi@e(thé"ﬁcerﬁlc]tﬁle'ccﬁné’é’ur(c?tésoﬁ\g}

anmpl e Hydr ochl oride
MS (ES)s M/Z [MH-3-480.9pdxpdched n‘ca)SStfbym 5H6CI2F8N4O + H is 481.0

NIRRT St By b FLY 14T < 252 41 ) 87 3981 GePoethy 640

(2H) cycl opropy -1 H pyrazol-d- ylcarbamate To a sol ution
of Exanple 2a (100 ng, 0.22 nmol) in anhydrous
Racemial |Exbmplem1ﬁ medussmlued dn (edhanolthexane (d s )oanfd dhe preafiamers

were segialerl:hy abtoriaet PRERARES IR SRRSO EP, (GIRph gystom

250 x 2809t ID°ChRalcBPOD, ﬂ‘)urﬂ c‘él@ﬁﬁz uBHRS eﬂhbhblﬁb@(anéﬂ[BiQSPas the
reaction mxture was allowed to stand fo h.

mobile pEhasdi. nihﬁ;&pqmmpmgtetﬂmt@nsmqremthmgdmgog%ntmgd to give

two enapfipngricaeanistiacaony oSSRl d B EXARTTE T8b. o) Ve

Examplé R68¢ MSTESY: N1Bi* 4B0.$ ¢15HECRFSNRIG o Htreqmlrerm481 .0
purified by automat ei"!é)repar ative_ li

HPLC: dBilsemt systaphy 256 1% 020 sy s@mID15eh lfﬁ?@@é P ] QUi cpfumn),

etanolfbte S EROSE ot R A FLhEkeR bl

Exampléﬁ lbO S AES)f VPF 148018, ©45I46CIZASNYOI Hﬂdeqmmusaned
and to the residue was added h drochloric_ acid to Ye
HPLC: E(ﬁdspnesystemoeaag)x 2% (man: Iy Lhirgleg! 438, o10um ctolumn),

ethanol)(?e%‘{t féjgg]a ﬁte_n?gp %9{'&)%% %Frg Wﬁa{éﬁﬁ%@%& ég@zH— NVR

2.88 (6H), 3.19 - 3.24 (2H), 4.27 - 4.39 (2H), 7.71 -
7.74 (2H) Simlarly pExampld 1¥as:

5-amino-1-[2,6-dichloro-4-(trifluoromethoxy)phenyl]-4-[1-(difluoromethyl)-2,2,3,3-
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 C15H5CI2FON40O + 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 C15H7CI2F7N40 + 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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Exanple 26 2,2,2-trifl uoroethyl
3-cyano-1-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-]

WQ 2@edsfsbaior oi -~ rifl uoronmet hyCeycl opropyl | - | HP@Y/IB2DEH/001579
d-yl carbamate; fromthe conmpound of Exanple 2a (100
ng, 0.22 mml) and 2,2,2-50ifl uoroethanol to give the
title conpound (100 ng). MS (ES): MZ [ MH] 590. 9;
expected mass for C18H7CI2F1 1NAQ2 + His 591 .0

250 x 4 B GRERLGE R} i oyt P o

mobile phs&EXahe appropiatTiractiors were combined and concentrated to give

-dichloro™-"trifl t hyGs
two enqgﬁi@n}erjpajlyen&fr:#lqeq, g?cgﬁ)qnctes E&am%llé ?gg and Example 18b.

tyd.f t bk 0pY- ;
Examplf! A4 18 N S8 HPLASPIOI2 TN + H focree 4600,
HPLC: (@500, sybténm260 =n@03- chhor lipeChirgloehzOD; 46uth (edamn),

ng, 5.4 mol) in dichl t.h 20 [
cthanolieresa (Elrislenion Wmecis. 6 T, SRR BH B SEhr e was
Ahe0 odk . )
Exampl$STEEMS (R BRG0P e NACE, Kple g8 4000

HPLC: t [Gilsot | 8ététnd 280 cenR0at edhni NIl aChralcgheODgsi1@um weslumn),
purified by flash chronatograph é;si lica) w tﬁb o
ethanolfrexsinedil ‘i tatention timeutiad Mip; e%ﬁ [OSRRAG N HOQT6: o
0:1]. The appropriate fractions were conbi ned and

concentrated in vacuo.pgy {&ep9 due was di ssolved in
acetonitrile/water ( the sol ution was

5-aminpr-i2,6-elitHiyroed (inifteoenethypienyl} 4-[ 2. 2cifldoro-1-

(uororsal S ENBb R TS ST, Moty bbBolha o

Prepar&tiéHi1 87100 Ay, 4221 amRflPlo givé ther riveic itifle @ompuuido (1 mo).
wer e conbi ned and concentrated to give Exanple 27 (27

MS (ESig MEENHES)2289 e maeigd Bess dor G16BB0IFGRG ¢ 1 df 429.

1H-NM§@%F?.I§§%£.9§ LN 1?3@ ;D‘é’.é%f('ggﬁ_é.gfy??.@%zﬁ)é%%z - 4.82

(2H), 78§97 (78HpHExanmpl e 28

Racemic Example 19 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 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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1-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-[2,2-difl
uoro-1 - (trifluoronethyQcycl opropyll -

Wa@l200p4184466 N -yl nmet hyl Jam nol - | PCT/IB2006/001579
H pyrazol e-S-carbonitrile To a solution of Preparation
25 (200 ng, 0.36 mmol) in5&nhydrous nethanol (10 m),
under nitrogen and at 0C, was added sodi um bor ohydri de
(34 ng, 0.90 mmol ). The reaction m xture was then

methylc%cldﬂr@éyl&é H—B zbl%']@-%’a?ééﬁlﬁllé ofro% e TBorbpeuric af t Paparation

ed water and the m xture was adj usted
19 (80 my, PH 2 mmoda)ctmgwe)theomtlew@mpoundr(s@ m@i d (4N). The

s (EST, S Do bRl eSS for ¥ L BHECR RN 1 11 1 P07
'H- NMHt('D{iCI% ey ; ate)e- i S0x(3H, 7186 anded eHy,onBonet. 78xtIH)FBH2 - 3.76

and concentrat ed in vacuo. The residue
(2H), 7% ﬁ7§s(aH)ed in acetonitrile/water (3.6 m) and the
solution was purified by automated preparative |iquid
chr omat ogr aphy (G | SO 1150 x 30 nm LUNA I
C18 10mm col umm) wusin nitrile:water gradient

5- amlnb%{z}étdnazlago ?J[(tnfﬁlitﬁonmthyd)lhloaplmriyl}aé{z andfluoret-
concentrate 0] ve
(trifluorpmeHnylipyslaproeys 1tkmia 55-96%%51"%"“1‘@ g&ﬁ%s gpmp%nd of

e PP, 2

MS (ES)2NI/Z [Ki66] 49619paxpeztod massgor C5kie 45ni Hds 496.9

el Q5GSBS  FRRTRI, 380,950 778 750

(2H) 2, 2-di fl uoro-1-
(trifluoromethyQcycl opropyfl -1 H pyrazol e-S-carbonitril

e; fromthe compound of Preparation 26 (1 10 ng, 0.21
mmol ) to give the titIMMd (48 ng). M (ES): MZ

ethyl 3%5@%&’9@0@@%@*3?“'“%?4@99%@7% 2/ Gharo-t 51 (

(trifluorbieth#)BRlopropis- 1(H2p)raz6l-8ylcarbamatg 1H), 7.27 - 7.32

To a solUEAR (b EXARRIS 22ci18188. 020 Tl MVsimeiylformamide (3 mi
was aqc"l_?dj's%}ziﬂ\ﬁ% %I@A Mo, 9.80" fl‘ﬁrh%i) WW&PWDVJchtoroethyl ethyl

onitfile; fromthe conpoind
carbonate (37 mg, 0.24 mmol). The reaction mixture was then stlrred 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 11 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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Preparation 27 (138 ng, 0.23 mmol) to give the title
conpound (100 ng). M5 (ES): MZ [MH] 541 .0; expected
wore@s/184366 C 14H5CI 2F1 1NAS + H is 541 .0 1H NMRCT/DNBagy01579

6.51 - 6.71 ( 1H), 6.73 - 6.76 (2H), 8.43 - 8.46 (2H)

Simlarly prepared to Exafpl e 25 were: Exanple 31

| sopropyl 3-cyano-1

-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-[2,2-diflu
(tnfluor?r‘h%ﬂél))cg IBPPJSB)})I/‘PS gﬁﬂékbé‘l' éib‘kﬁ!z@ﬁt!lﬁ@ill}-ﬂ-l pyrazole -3-carbonitrile;

bamat'e; from t he  compound o
from tr@(a:mmpmﬁmi @JSOEmmple Pal (186 MgakBe- pnrmm{hcﬂnct @-ropeoethyl

chloroferate (B0 g ALB8 metkia e ik Botnngthd (270L 71, i

MS ( Es{g%ﬁ%m:—eﬁ] $84:0; Jex%cfe@ﬁ?sglf_cl)mcmHs@ﬂZF(SM@z +2H$e7535 o
'H-NMR (CDCI3):(2.8) -E&@Qpam )32-54yd P (t), de0Q 214 1éf(5?'1) 143 450

| met hyl 3-cyano- 1-[ 2, 6-di chl or o- 4-
(2H), 7-% i?’?géé‘ﬂet hyOphenyl JA-AA-di £l uoro-i - Ori f1 uor onet hyO
cycl opropyl !l -1 H pyrazol- d- ylcarbamate; fromthe

conmpound of Exanple 2a (50 ng, 0.1 1 nmmol) and
SimilarlyyarearesktofExampleah¥ast o gi ve the title conpound (5

ng). M5 (ES): MZ [ MH] 600.0; expected mass for C22H1
1CI 2F8NsC2 + H is 600.g), M\@(CDBOD) 2.24 - 2.35 (

1H), 2.55 - 2.65 ( 1 5.23 (2H), 7.65 - 7.68
5-amin¢AH3-chloBR5- (trmmmﬂm)panmm 2-yB -46(2,2-2iflucFednpl e 33

riforgH SRy SpicmI b AEHHRY o, e gpmeound of

Preparatlon 124 '(ié&' ‘0 39 deI'% g%tthd@tl}é@dnm@md (60 mg)
yrazol - d+ yI]-carbamate:; fromthe co
MS (ESx Mg 4@35 xpesten maﬁﬁmcaﬁaswmw hetls 4320

HARLEBCRIS o7 B gL se U b2 el priBa 0 - 0.2

(1H), 315325%515(@)+ His 6000 1H NVR (DVBO): 2.63 - 2.73 (
1H), 2.84 © 2.95 (1H), 5.1 1 - 5.16 (2H), 7.68 -

7.74(1H), 7.95 - 8.01 (1EE“8§§O - 8.26 (2H), 8.61 -

8.64 (1H), 8.68 - 8.7 .55 -
Hydrochloride salt of 2-(dimethylamino)ethyl 3-cyano-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-(trifluoromethyl)cyclopropyi}-1 H-pyrazol-5-
ylcarbamate
To a solution of Example 2a (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 Il 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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10. 68 (1H) Exanple 34 Hydrochloride salt of
pyridin-2-yl methyl 3-cyano-1-[2,6-dichloro-4-

W@ rooof1B4466 onet hyl ) phenyl 1-4-[2, 2-di fluoro-1  PCT/IB2006/001579
-(trifluoronethyl)cyclopropyl]-1 H pyrazol -5-
yl carbamate; fromthe co und of Exanple 2a (50 ny,
0.1 1 mmol) and pyridinesnethanol to give the title
compound (31 nmg). M5 (ES): MZ [ MH#] 600.0; expected

concenﬂ‘&%%l éﬁd t&%?é"leéa@b@ Wé\%éﬂde‘d thdrgﬁﬁilﬂ)n@ eisdr% glb/lgl\(dDEBé))nple 25
(100mgm|—|) 711- 716’ 7.31 - 7.37 -7 77 -

MS (ES}: @@WMQ@@MF@‘%@‘“% ﬁ?%%@saﬂf‘d% PH 15603
'H-NMR KeDuigpznR1 5- ZBUB(ﬂH)l 237cy 2186 (2H), 2.84 di2:88 d6bH)43.19 - 3.24
trifluoroneth An-difluoro-i
(2H), 427r-4.89 (20 et Ki(‘ﬂy@ z%)opyl | -1 H pyrazol - -
yl carbamate; from the conpound of Exanple 2a (50 ng,
0.1 1 mmol) and 5- (hydroxynethyl)im dazole to give

Similarlylpepatedevasnpound (2 ng). M5 (ES): M Z [MH+] 589.0;
expected nmass for C20HLOCI 2F8N6Q2 + H is 589.0 Exanple

36 Hydrochl oride salt of 2- olidin-1 -ylethyl
3-cyano-1 -[2, 6-dichl 'Oeyéé Y

22 2-tr(f§b+é¢tﬁg\or a{ﬁ# li )% %klyghlpg(é trﬁidﬁr&iﬂé‘rﬂge)c'ﬂh_eg}ll] -4-[2,2-difluoro-

1 (trlfluwmneﬂlahwdopmwﬂﬂtmgywa@b tw@arbarrat@,nﬁr%nzm sePmgound  of

Exampfe)a1 éat | %'&&mgfﬁﬂ?d( ﬁ@%%ﬂé{%ﬁ%&?%ﬁghﬁm% %\)éee the title

compowggsgmcﬁﬁ]glagg for2 %ZH%'?CI 2F8Ns2 + H is 606. 1|+ NVR
MS (ES; B2 Wik S90i%; exppctast pisisp fonCABH7CIORA '1%? 135910
1H-Nméx@n$é'5° 2 64 9.5_%(1 (rpl%9 %@9*'1 SSHE(1 A, ¥ 6B -eRFe@H)08.26 - 8.29

(2H), 10.89 - 10.97 (1 H)

Example 27

5-amino-1-{2,6-dichloro-4-{(trifluoromethyl)sulfonyl]phenyl}-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1 H-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 Il 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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5-am no-4-{1-[chloro(difluoro)nmethyl]-2,2-difluorocycl
opropyl }-1 -[2,6-dichloro-4-(trifluoronethyl)phenyl]-1
woR@gnaes e- 3-carbonitrile; froma conpound of PCT/IB2006/001579

Preparation 55 (124 ng, 0.23 mmol) to give the title
conpound (17 ng). MB (ES)$4 M Z [ MH+] 480.9; expected
mass for C15H6CI 3F7N4 + His 480.96 1H NWVR (CDCl 3):
2.08 - 2.24 ( 1H, 2.46 - 2.61 ( 1H), 3.87 - 4.00

MS (Essg2m/z [NiH cf} 52910; Ekpkétdd Mass erC’EalGIBMZFWMD@s +His 529.0

sol'ved’in et hanol / hexane ir@
"H-NMR r(BMSO)re2.9 1we 225 ptir 2ta8H- 8y7Qa(Jﬂd 63 ;ﬁzaa(?ble,u §65 - 8.59
l'iquid chromat ography (G lson system 250 x 20 mm ID
(2H) Chiralcel IA, 5 nmcolum) using ethanol/hexane [5:95]
as the nobil e phase. The appropri ate fractions were
con‘m ned and concentra)mh ve one enantionerically
product , several m xed

1-2,6- diehlora- 6r(§rlfltg@ﬁptfwl)9hanyll ﬂé%%@)f luogesl- 481 . o,

(tnfluorgé’%wgwq@l]é r[@&hlg[geﬁ eéﬁét{rgﬁ 1'16} 1ﬁl‘%¢réﬂle%‘éér§6hltnle

To a selukian adf/ Ih@pamldrﬁzsa]gg(}r mgg;ﬂ:?@mmohanl@ﬁ;&irwm methanol (10
enanti oneri c purit % T t

i), ungipt Q&ogAR G B s pades SedLEaraMEHAS bt die ) da gamo).

The re%;;ho i ﬁl%%%@}w gﬁfre&r}ﬁ rBBﬁcﬁ%ﬁg}aF&fé"fB} 9%. To the reaction

ar a
mixtured wéisc Atde o Waten taadd tlte‘ m:hiuvé phlasl)&d]l'lsted toi pHuBrhy jiaddition of

oo ANSENS: SR b e v Sl of spurted

aqueouoszaé ﬂ} FEron\ ?’HRJtlbn gﬁirﬁdt’edk\ﬁﬁﬁ Qi a(éb@@teﬂ?) xamd ml) and
sodi or| ng) was heated at 105C under
the combinedwdracls drled 1{iMgSD4) langl concentrated in vacuo. The residue was

cscondy oA AT AT ALt Vo P o ptomat

prepar&i’i\)(st 'quﬁld\’\@ﬁro‘iﬁatbgfébr@t (Gisdn s?smeh’ﬂ,ellso x 30 mm, LUNA 1I C18
trimethylsil 2-difluoro-2

1 oum aluom wmgom ayemtﬂateawate(rmedﬁnt [35:45 AerS5SlatheapREpPriate

over 7 t f th t
ractofy e e ALY YRR BB A T, O e S
MS (ES): MHZIMHEL 5B818; éxfediéd nid foh€29b1dCI2F8ME s Mds 566.0

Wt h saturated agueous sodi um hyd

b T
HNMEBY (SRCB)pA AL 2 Cabed 2 67 AR A8 Hnd . 418 - 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 C15H7CI2F7N40 + 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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concentrated in vacuo. The residue was purified using
an Isolute(tm cartridge (silica, 20g), eluting with

wo od0aesa66 The appropriate fracti ons were conbi PedIB0E/001579
concentrated to give Preparation 1 (62 ng) as an
off-white solid. M8 (ES): MZ [ MH] 578.3; expected
mass for CL7H1L 1Cl 2F10ON5S + His 578.0 1H NVR (CDCl 3):
2.15 - 2.20 ( 1H), 2.45 - 2.55 ( 1H), 2.79 - 2.81

(3H), 3.01 - 3.03 (3Hexampid307-81 (2H), 7.88 - 7.90
( 1H) Simlarly prepa was: Preparation 2

5-amind-\-[2B-dichiaroi4- peataﬂuomtblpphen)/lﬂ-ﬂr[lj dddltmram@pjw@ng 2,3,3-

tetrafluqz;o,g&«!‘;lgggc?py@] W]&)yrrelgfollq;lf - "ﬁépﬁ{)ﬁpycmo%ﬁ% d eco]n'}pound of
Preparétilfh Q?Kf@a‘ﬂfg of o rPRGN & ?ma, tR8 tildGdniBburl GH0mg).) to

e conpound as a aI e vel l ow
MS (ESSoM/Z .MM 523)0; expeciadh fMpss 1 01 1RGET MNAS ¢4 19,5410

e (B0l 653 3471 @%é%% ﬂ%@%%ﬁi‘ﬁg? 64 -

7.69 (2H), 7.82 - 8.02 1H) Preparation 3
Lf-{3-cyano-1

Sumularly[meaamctw bxample(29 Wereior orret hyl ) phenyl 1-4-[(1 R) -1
,2,2- trifluorocyclopropyl]-1 Hpyrazol-5-yl}-
L/, / V- di met hyl i m dof or fe 3P a solution of
Preparat|on 34 (11 ; nol ) in tol uene
Isoprole) Unde¥cyanb¥b@ﬁ-dl@bderoaél-dtﬂﬂuoromethyl)phenyI] -4-[2,2- dlﬂuoro 1-

(trnfluorgﬁ@téﬂ)ﬁg{gmdcrlgay Xﬁ%lggfcggb#é r’f‘%{gortégc i nBound of

Exampl8 34 (56 m ‘i’f‘?r'i?nbl?%hﬁcb 9?0&5\@! f@glvb&hb titlé@omsound (44 mg).

reacti o xture was t ol uene

MS (ES)O M/ [diH weB5 1.0 eme@@ed ma@sdﬁr ﬁﬂBbHSeﬂCIZE%J\'-ﬂ@Rmb' igp1.0

e NMEGRBCL B 7 dip4tarsh %) *RaF TEES 2 P M4 0 4.7

(1H), 362@egt@d(gms$of1gr_ OZRI1AL 2F6N5 + H i's 470.0 1H NMR
(chcl 2.08 - 2.31 (2H), 2.81 - 2.84 (3H)1 3.04 -

308(3H) 7.65 - 769§I_-|i ‘7;285' 7.88 ( 1H)
Hydrochloride salt of pyridin-4-ylmethyl 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 pyridine-4-
methanol to give the title compound (5 mg).
MS (ES): M/Z [MH+] 600.0; expected mass for C22H11 CI2F8N502 + 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-yimethyl 3-cyano-1-[2,6-dichloro-4-
(trifluoromethyi)phenyl]-4-[2,2-difluoro-1 -(trifluoromethyl)cyclopropyl]-1 H-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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Simlalrly prepared were: Preparation 4
[/ V-] 3-cyano-1-[ 2, 6-dichloro-4-(trifluoronethyl)phenyl]

wo de0ppaavaf | uor ocycl opropyl )-1 /-/- pyrazol - 5-p¢i/AB2006/001579
L/, L/ -di met hyl i m dof ormam de; from the conmpound of
Preparation 35(46 ng, 0.156mol) to give the title
conpound (35 ng) as a white solid. M5 (ES): MZ [ MH]
506. 2; expected nass for C1l7HOCI 2F8N5 + His 506.0

2 613 10.55 -
(1), 7552801 ?’20 S e B ST AT an &
10.68 (1Nf}{3 cyano-4- (2, 2-di chl oro-1-fl uorocycl opropyl )-1-]2,
6-di chloro-4- (trifluoromnethyl)phenyl]-1

H pyrazol -5-yl }-/V, L/%%m dof ormam de; fromthe
conpound of Preparati ng, 0.1 mmol) and
HydrocRioags! (t rsaahl OfQﬂE‘t hywrm-guylme&hﬂ;ﬂ Ny, 3&yanmmn2)6mhloro -4-
give the title co l @a )
(trlfluorqmemmlqppgDﬂﬂvg)[Z nglyoro 3- (§1f|t{0_‘[ etlya}g:gc lopso i razol 5
yIcarba%!agé, tfroré_tﬁg E:)ﬁ% ng &%Exa n?fplé?Z%(:ﬁ'@ mg? 0501 mnYoI?gné! %dee-z-

reparati on
methanbl fo §igethatite tohihdundi (8hlmgp- 4- ( pent af | uor ot hi o) phenyl

S (ES) MW oD Aperiacaaior 22t LR  H is 600.0
37 0, _
'H- N“"‘?i%%%édd%ﬁ (iih2.g8 o.97R! ) S0 dlit ppenade 7.16

é he m xture

(1H), 7\8ds- AT ¢iH), 7. ABETFB26tH), 8. 20+ 18,2 .(2!%; 846 8.51 (1H), 10.56 -
iﬁi_di fluoro-2-(fluorosul phonyl)acetate ( 1 m, 0.33

10.70 ( ) was added over 10 h. The reaction m xture was
concentrated in vacuo and the residue was purified by

col um chr omat ogr aphy Exanples35 10g), eluting with

toluene. The appropriate fracti oné vverg conbi{w?i 2{3%“ 4
Hydrochlgiislent r salbd t@f gi VE-ipHdazalRryigetayl 753mRypnesl-I¢. gAlihioro-4-

-$#i- gol-5-
crtoorS NI R o . R i A Ry Bem 19 e
yicarbat@dip; flori7the 3ofrfpoldH) of Exénple72a2(50L n,, 071180mmof). 8pd 5-
2

(hydrox(yml_gthyl)imidazole to give the title compound (2 mg).
MS (ES): M/Z [MH+] 589.0; expected mass for C20H10CI2F8NGO2 + 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]-1 H-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-difluorocyclopropyl}-1-[2,6-dichloro-4-
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Simlarly prepared to Preparation 3 was: Preparation 7
/ V-] 3-cyano- 1-[ 2, 6-di chl or o- 4- (pent af | uor ot hi 0) phenyl ]

WO 200613448 2-t ri f|1 uor ocycl opropyl ) - 1H pyrazol - BcyiB2006/001579
L/, L/ -di met hyl i m dof ormam de; from the conpound of
Preparation 38 (100 ng, 21 nmol) to give the title
conpound (90 ng) as a white solid. M5 (ES): MZ [ MH]
527.9; expected nass for Cl6HL 1ClI2F8N5S + His

(trifluorc?é%h%gh%ﬁ@ ﬁﬁc@rﬁioleZS @Qrboniﬂtrllé9 f(o?ir')(azclz_b&nﬁaug% 2>f @ge%%ratlon
55 (124(mgH).2Brrepi )i give me tltle compound (17 mg).

v (eS0T o0 Belers R RE e idoumoPL b s

TH-NMPH, cbkmsiy edd Y200 9H)r 2asi e, 6ﬁoga+)$wnsu .00 (2H), TRVEY 7.79
tr| phenyl phosphonium bromde (8.9 g, 25.0 nmmol ) in
(2H) tetrahydrofuran (80 m), at -10C, was added dropw se

acem G 1T eSS ettt (70 SO nditemars

were sésdrafer Bgchdtbmat@d p‘?épmaltmellmlcﬁeh(dnétograp}w ?Grlsnn pystem,
in tetrahydrofuran

250 x 2hawsiD) GHtRIR! Voo ke GORITREL PN, GMaNGADeRap (5] B8 the

. acti r
mobile pRASE i appifolilt fraiSiFE we Sontifed BdotichEalRto give
one enéﬁtlﬂﬁﬁkbﬁcd_)l]?mé lpn@dl}mts Eramplee87arahd sevaral maaﬂrantkms
silica e silicalpro urifi
Examp'ﬁ&lﬁm“’@w(&ﬁ}ai\/ﬂ'érﬁ%ﬂ? CaBHBRF NG 1 BrreRiike S HBT O
r agt hgn ng t edq@n
HPLC: (REIBRP T SRler, 290 UK B?ezaﬁ"ﬁt'.ﬁon@@"?@é"”‘%? 12"l golumn)
ethanolD‘ﬁe&a{nM[!!i]QS‘}%téhtldﬂ(meﬂmsmls émntmmmlﬂ}?aﬂs/w H
is 452. 1H-NI\/R(CDCIS) 2.74 - 2.76 (3H), 2.91 - 2.94
. (3H), 5.77 - 5.79 H, 5.91 - 5.94 ( 1H), 6.1 6 -
The fol%vﬂﬁ% F&rat@n?%&st? t§4hé hesis @5cert§1r5ﬁ1tér?r‘r&dlates used in
repar a no- 2- oxo0- propi oni ¢ acid ethyl ester
the prepasatioe giitee preceding &xdmpies.o Achmat owi cz, O, Jr;
Szynoni ak, J. Tetrahedron (1982), 38(9), 1299- 1302A
Preparation 1
N-{3-cyano-1-2,6-dichloro-4-(pentafluorothio)phenyi]-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 ul) and
sodium fluoride (6 mg) was heated at 105°C under nitrogen. Trimethylsilyl-2,2-
difluoro-2-(fluorosulphonyl)acetate (197 ul, 1.0 mmol) was added dropwise over ih
and the reaction mixture was stirred at 105°C. Further trimethylsilyl-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 mixiure 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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Simlarly prepared to Preparation 1 was: Preparation
10

w0 WobS3ay@no”- " -di fl uoro-i-"rifl uoronmet hyCcycPOPIB20§6/001579
-i - -difluoro”™- (trifluoronethyl)phenyl]-1
H pyrazol -5-yl}- L/,/V-di®&®thylim dof ormani de; from
t he conpound of Preparation 40 (250 ng, 0.57 mol) to
give the title conmpound (250 ng). M5 (ES): M Z [ MH]
Ms (ESFOR/Z HEKBPS tse@xﬁ@c%dfrﬁés%*dﬁ WMF1ON5$+ His 578.0

prepared to Preparation
"H-NMPAP(Epaiak: |2bhs 112 zwl H).c2480- 2.55a(1H), 2.79 - 2 81 (3H) 3.01 - 3.03

cl oM ot hi ophenyl | ~-ti~di fl uor onet hyl
(3H), 7-?9Nj-gﬁﬂﬂbr7£§eﬁéi @8{% 1-1 h py)r/azol -5-yl}- d
L/, L/ -di met hyl i m dof ormam de; from the conpound of
~ Preparation 4 1 (820 ng, 1.61 nmol ) to give the title
Similarly prepared Wwa&s5 ng). Ms (ES): M Z [ MH] 559.9; expected
mass for CL7H12CI 2FON5S + His 560.0 1H NMR (CDCl 3):
1.81 - 1.90 ( 1H), ZM? 1H), 2.76 - 2.79 (3H
12.99 - 3.01 (3H), 5 ( 1H17.78 - 7.81
N-{3- cyfa?idh {2, els&ﬁclﬂloﬁb 3&;r|(flubkbm§ttg@)@hehyﬂﬂ4 [222-difluoro-1-
(tr.ﬂuomme&]y@%ﬁgﬁpq%]ow@%f ,50yl yN}\Ic; h1ethyllml%i01r a%.88r{%8>41 the

‘componf_kd Ad of 'Pt‘@{)z?rgﬁbﬁ Q}WW&Q -3.34 mmol) to give the title compound (94

Fazo ‘met hyl 1 m dof Or mam de; fromthe
mg) asacpmelyetlowfsol?depar ation 42 (150 ng, 0.32 mol) to give

s (£S5 1k BB et S son ol efia it ls 200,

! CP§93) 7 ; 7.

H- NM%"G%M_ 3; 233r @@3521749 g(lso(lgaH) 2269%6 gegl(glz-lo IJf):) 69

(2H), 7‘826-%02‘(“7!1 (2H) 7.88 - 7.94 (1H) Preparation 13
Lr-tS-cyano-i -

_di chl or o*-Arifluoro i A-1indifluoronet hyOovr
. S. Stetrafl uorocyclo 1654

N-{3-cyanv:1 42@-dibhiorg-4-(tifluordmethyl)phienytef-[ii At 2i@8: from the
trifluorocyclopropyll-1 H-pyrazol-5-yl}-N, N-dimethylimidoformamide

To a solution of Preparation 34 (11 mg, 0.026 mmol) in toluene (0.2 ml), under
nitrogen, was added phenyl-(trifluoromethyl)-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 concentirated
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-dichioro-4-(trifluoromethyl)phenyl]-4-(pentafluorocyclopropyl)-1H-
pyrazol-5-yl]-N, N-dimethylimidoformamide; from the compound of Preparation 35
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conpound of Preparation 43 (200 ng, 0.41 mml) to give

the title conpound (48 ng). Ms (ES): MZ [ MH] 537.8;
wezpeasdc mass for CL8HLOCI 2FON5 + H i s 538. 0 PCT/IB2006/001579

Preparation 14 /V-{3-cyano-1

-fce-dichloro”-ttrifl uorodet hyGphenyl H”. S. S-tetrafl uo

ro-i - (trifluoromethyl)cyclopropyl]-1

H pyrazol -5-yl}- L/,/V-di methylim dof ormam de; from

t I t
(46 mg, 61? rﬁﬁ@%fgﬁé;fhggﬂ%gﬁrgb?gm {35 ﬁ@ 4% m@nt%ﬂesgﬁ[ﬁl) ) to

MS (ES55IBI/B [MEb E66 £ exaesteﬂcmasamﬂm THOIRE NG+ fHis

.0
o (0 B8 407 (607 Lo o - Ao 9 77

(1H) I V-{3- cyano-l [2,6-dichloro-4-(trifluoronethoxy)phenyl
]-4-12,2-clifluoro-1- (trifluoromethyl)cycl opropyl]-
H pyrazol -5-yl }-/V, L/ -di nmet hyl i m dof or mam de Using a
Diazald(r) kit, a solRteParati®NS azal d(r) in di et hyl

N- {3'Cy%:5}h°e éé%‘ﬁ’ ﬁblb}'cgﬁ%&ﬁ) WW@QW 51)-[2f§]’ d\?\c/at?g'lr ujéhgne? Lanol
(trlﬂuorérl\@tlfgl);)#gﬁgl ?gfpstaﬁgmsqul}lylgflf@@g\gfﬁwmw?rmmndmOl fnom o the
compoundehireparation §1d4g1n5|g m@da@é, pBﬁgﬁmlaplef%mg{r)yl)mercury
(40 mgd Slthl'r}cg)ts S@y}%"ﬁﬁ]ﬁﬂ@&bﬁg@ﬂnﬁ oY 'm@)hé?s Hivitiitd ddiie Was

tol our ane sol ution was added to

TH-NMRr(GDCI3):i 2.81452.841(161)g2.36 92.381(1hi),i 82i-62.861(3EH 13,09 - 3.13
30 m ). T action mxture was then allowed to
(3H), 72‘15ah66ét(2|’|$§7é§é%p®§1 e overni ght. Excess
di azonet hane was destroyed by addition of acetic acid
and the reaction m Xtpyeparition/6 owed to evaporate to
gi ve Preparation 15 éﬁi&l@ P} J%)
N-[3-cHB®:- m-[2@x¢i§hb&r4r(ﬂ§§§afbpr@bm)ﬂjh§@r' piaflupfqcycoREoRY!)-
12 gh! ﬁ% t|on3vvere Preparati on
1H-pyr%£&[{%@jé\§la\lﬁgl_l : ﬁﬁl@'gl (ﬁﬁ%r 0"t rifl uor onet honyphen(y
To a solttiors of Pvéparaﬁcbdﬂwsﬂ o2mé) 0.@0auynmlpiormpthy] benzoate (4 ml) was
H- pyrazol - - L/, L/-dinmeth Ilmdoforr{aglge; fr
added sﬁdlum fluorlde ¥3 mg). The mixture heated to and tnmethyls:lyl-
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)phenyl]-4-(1 ,2,2-trifluorocyclopropyl)-

1 H-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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conpound of Preparation 47 (650 ng, 1.3 mmol) in
toluene to give the title conpound (50 ng) as a
worRoobasR6®©f products. M5 (ES): M Z [ MH#] 553. 9PCT/1B2006/001579
expected mass for CL8H10CI 2FON5SO + His 554.0
Preparation 17 60
[/ V-{3-cyano-1-[ 2, 6-dichloro-4-(trifl uoromethoxy)phenyl
]-4-[1-(difluoromethyl)-2,2- difluorocyclopropyl]-1
H- NM#(@D’@!SP' 2.69Y! 2.29L2H)/ 2epind gmﬂ@f .04 mE310g qsu? IpIT9 - 7.83
he conpound of Preparation 48 . g, 7. ) to
(2H), 7.@5\re788é1HDtl e conpound (3.6 g). M5 (ES): MZ [ MH+]
518.1 ; expected mass for CLl8H12CI 2F7N50O + His 518.0
1H NVR (CDCl 3): 1.82 i6n , 2.02 - 2.11 (1 H,
2.74 - 2.79 (3H), 2. H, 5.64 - 5.93 (1H),

N-{3- cy7ar2ﬁ1 42,6-dighloPdiy- (tr?flLﬂ)’»’omeﬂn&)br(enilﬁmpﬁe@mlmrometmﬂ)vmyl] -1H-
pyrazol- Wﬁﬂv(’)\xgmethwml?&f@mm&?’@phenyl | A-ta.a-difluoro-i -

To o SApHRRTSHINEY BB b e (99,259 o

tetrahyéiftgur@n@ount), af - 1Br€paastddaediroptis® butyllithias d‘lrﬁM)ln hexane,

h |
16 mi, 96,0 omall pEbe i NS AL EASTD RERIPSTAIUFS LT AR, before
addltIOIF \9? ta'ré)drbrt'll FZ(,76§ & .16.7 mmol) in teflt]rahydrofur?.]n (16 5 ml}] The

yano- oro-4-(trifluoronet
reaction 4rni§<ﬂJré \daélthen cstitred abrdmhdympmawglc)velmght o the reaction

it WBLGHRE Ratitind BN LSO VBLAN oo 2 x50

Y ! snddnfralddtohto sili
. TH R i PRBIES v At o .

The sma;fpltoaiuk:;/ rplxuparwastwrmedpbm@lumnlshmatogr%m a&lumg with

cchiorelheng, e ARPICRle JReiPRE P PER SEIRRS YN eamespiyeted
to give fﬁéiﬂéﬂa‘nﬁn[@(ﬁz ¢)f | uoro- 1-

f I uor onet hyl ) cycl opr opyl

MS (S, ML IV A Drmpcis hmaeador B1GHTERAaNG o e 8521
1H. Nmﬁr@ﬁc x ?“7{15 géef &9, D.of -©.60TBN) [ 8.7¢ V6. 7NAH)i BlF - 5.94
(1H), 6.16 - 6.45 (1H), 7.62 - 7.64 (1H), 7.65 - 7.68 (2H)

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]-1 H-pyrazol-5-yi}-N,N-dimethylimidoformamide;  from  the
compound of Preparation 40 (250 mg, 0.57 mmol) to give the title compound (250
mg).

MS (ES): M/Z [MH-+] 488.1; expected mass for C18H11F10N5 + H is 488.1
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M5 (ES): MZ [ MH] 552.9; expected mass for C18HL
1CI 2F8N5S + His 552.0 Preparation 21
W@ 2006ABI46é uor o- 4-tri fl uoronet hyl - phenyl ) - hydr aRCTEB2806/001579

m xture of 1,2,3-trifluoro-5-(trifluoronethyl)benzene

(300 g, 1.5 mml) and hydéhzi ne nonohydrate (300 g,

6.0 mmol) in ethanol (1200 nl) was heated at reflux

overni ght. The reaction m xture was concentrated in

t whes recrystallised from

S'm“ar%%%]&%ﬁgf) Ft}gpéré\%/igﬁgepar ation 2 1 (194 g). M5 (ES):

MZ [M—|+] 213.2; expected nmass for C/7HGF5N2 + H i s

213.1 1H NMR (CDCl 3) Prepaxatiod1d8 (2H), 5.23 - 5.41 (
N-{3- cyg%e} £2 glﬂ'@'ﬂ)‘QF%a (&ﬁwuorotﬁlop}'\eﬂyﬁﬁaﬁe@lffu%rgh%ﬂ%ﬂ)aé 2N
dlfluoroﬁ}}:cl &@]Cfﬁf%&hz%l@wiw N rhidetormamide2- y1 frodr cy the

-cltfluoro-
compouynd of Poeparationyi) (820 &g dp§1 mmoly to give the titie compound (655
yrazol -5-yl }-/V, L/ -di net hyli m dof ormam de; fromthe
mg). conpound of Preparation 52 (800 ng, 1.83 mmol) to give
MS (ES)PRIZ n[mm] m@@e&&ﬁm@k foﬂ\tB1 YIEI$EC|2W9?N5$/H4H1 is1860.2;
expected mass for CL7HL 1Cl F8NG %
H- NMlﬁr(QSK}BhbmzﬁpQHgl)Cgé}?o i2. 12 (1H) 276 27 (3H), 2.99 - 3.01

(3H), 5)5%' (C#P?LS L8l @é?ﬁ?Welﬂgé g |J|)| Adi fl uor onmet hyl )~

cyc oprop pyraz 5-yl}
L/, /V-di met hyl i m dof or manmi de; fromthe conpound of
Preparation8(4.52 ®Preparatiomd?), to give the title

4.0 S): MZ 92, 4
M- ucalspa B A diis oey LarpbY i R-Slhar e a6
- -dime 78 h
(tnfluor%: yl?hg?&_](ﬂlm razdi-d yl}sﬂlélg _ St%,iﬁ}md&fo?r%amlge from the
compoyacHof Preparation. 423(‘(5(1 A9, .33 4n@ol)de 9!)49 EE‘W!“G Compound (100
2, 3-di cyanopr opanoate nmay be prepared according to
MQ): Hainzl, D.; Cole, L. M: Casida, J. E. Chenical

MS (E@ewzr[wtm]rsmw Sxpartad (ri@Sdpr C18H12CI3AENS +113 36518.0
H-NMR (30013) 1.86 - 1.97 (1H), 2.05 - 2.15 (1H), 2.73 - 2.80 (3H), 2.95 - 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 fitle compound (48
mg).

MS (ES): M/Z [MH+] 537.8; expected mass for C18H10CI2FONS5 + H is 538.0

' Preparation 14
N'-{3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2,3,3-tetrafluoro-1-
(trifluoromethyl)cyclopropyl]-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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1-[2,6-dichloro-4-(trif [uoronethyl)phenyl]-4-[2,2-dif
luoro-1 - (trifluoromethyQGcycl opropylJ-d- |
W@E00pA84466 n” -yl met hyl enel am noJ- | H pyr azol e- ScCBehBROd (01579

|l e To Exanple 2a (120 ng, 0.26 mmol) and 4A nol ecul ar
sieves in toluene (10 m)62vas added i soni coti nal dehyde
(550 mM, 6.71 mml) and />tol uenesul phonic acid
(catalytic amount, 5 ng). The reaction m xture was

(2H) then heated at reflux using a Dean Stark apparatus for
9 days. To the reaction m xture was added water and
the m xture was adjusted to pH 2 by addition of
hydrochl oric aci d (4Ryepatation ¥dure was then

N-(a-oxonlrtapapr ol e PaBna S B TP ataBer 5™

(trlfluor3|91e x?c?gltéglégw]cpﬁtwaﬁblﬂscwwt\ﬁd.ﬁfetmunﬁuubﬁﬁaﬁiarmua

conc vacuo to give Pr epar ation

Using MDiaEsyi® kit,za[satutjors i Diazald® it @i@thgsgtheér@@m_ﬂ wgg)added

oo 4N g p B PPN SBT3y amsanol 1
mi), at ?Pﬁkﬁ{\lnﬁfé?y '5@"’@' UPIH@WW&#W to -30%0 hudraiter the complete

uor onet hyl ) cycl opr opyl ] -
addition of Digaid®ptiethy} lether (10vmb)i wias agdeeht@ the Midsrere Distillgtion was

contlnu@gnﬁaﬂ @e?@us?ﬁag% %SK%O'?Egéés W fl’ﬁ_&&g\ﬁ%ﬁ%ﬁeté&bﬁon was

added %Wﬁ%ﬁﬁtl&ﬁ% (ro %Sﬂéﬁlln&ﬂ)aﬁ?diéthw ethers(3D mY. 0The reaction

mixture2 wWas -thgn 8gllqvgég t02 stand af @Qprpg%mpgra@@re qyew&%tl H’Excess

oy, i S, b R 4 ety i s b
was allowiedhbtyva?loraiettafgiveoleﬂararWEm&I(]l&g); ~di f 1 uor onet hyOM
S.Stetra

r
MS (ES) Mgy Mid1536. G & %CF@) P‘{ﬂslﬁé%&‘ﬂ R AAFENGP e H i3.256.0
t he conpound of Preparation 54 (618 ng, 1.13 mmol), to
give the title conpound (138 ng). M5 (ES): M Z [ MH]
SimilarhopreparedicpBrapatatiens 8 were: C17HL 0CI 2F1 INSS + His
596.0 1H-NMR (CDCI3): 2.78 - 2.81 (3H), 2.99 - 3.02

(3H), 5.95 - 6.24 ( Bhebafatifn16”
N-{3-cyano-1-[2,6-dichloro-4-(trifluoromethoxy)phenyl]-4-[1 -(difluoromethyl)-2,2,3,3-
tetrafluorocyclopropyl]-1H-pyrazol-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+] 553.9; expected mass for C18H1 0CI2F9N50 + H is 554.0

Preparation 17
N-{3-cyano-1 -[2,6-dichloro-4-(trifluoromethoxy)phenyl}-4-{1 -(difluoromethyl)-2,2-
difluorocyclopropyl}-1 H-pyrazol-5-yl}-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 C18H1 2CI2F7N50 + His 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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(1 H, 7.79 - 7.82 (2H) Preparation 28

2,6-Dichl oro-4-difluoronethoxy-aniline To a sol ution
wW@B004AB446é f | uor onet hoxy) met hyl Jani li ne (15. 0 gpPCPIB2806/001579

nmmol ) in acetonitrile (150 mM) was added

L/ -chl orosuccininide (25.83g, 18.9 mml) and the

reaction mxture was stirred under nitrogen for 2 h.

The reaction mixture was concentrated in vacuo and the

residue was partiti op;%@,gtmﬁmdi ethyl ether (500 m)

and water (125 ). or gani c | ayer was separ at ed,

N-{3-cyamoRtf2 ﬁl-d|bhlanpjé€(trﬁltmolmethyﬂmh@9w]ﬂh[a;%dﬁblou@ﬂon

oro BBt A MBI e om e

compo Ccﬁrlir%ghﬁé?hanQ’ Wm 23 @By eto\give aré fidle tozsnpdurid (100

exane the conbined extracts were
concentrated in vacuo to gi ve Preparation 28 (13.8 g).

e eV R bl B T SCANET G 45000

-[ 2, 6-difluoro-4- (trlfluoronethyl)phenyl] 1
H pyrazol e- 3-car boxyPaégaFétlons 9l uti on of Preparation

N-[3- Cﬂ@phﬂ%@r@ﬁh|9r%4((§§"2§’r|@r%e@eﬁ % Qﬂ%‘ a}geggt i on
methylérgd)g it Eylm?-l @gﬁ% g5 yn] O(V‘?\fl Hﬁe ﬁh‘it!cﬂbimaﬂdé reacfrb@n  the

I um ydro en carbonate (36.0
compognd @&f Freparatipnvss (+3deag, 0138 mnmlmt@ gives then Eitle leomraund (80
at reflux overnight. The reaction m xture was
mg). concentrated in vacuo and to the resi due was added

MS (E%I Wﬁxlvlrﬂ]ma"s 0:lexpectehmazslivt CasHWaCIZFENS rad is 466 Hed

wat er drochloric acid and further water, dried
and concentrat ed in vacuo. The residue was purlfl ed by

... colum_chr oggt jJ.ica, 70 g), eluting with

S'm"ar&o‘?rﬁgﬁée.é]{ﬁnlgpef%géwyg@%racti ons were conbi ned and
concentrated to give Preparation 29 (40 g). M5 (ES):
MZ [ MH] 336.1 ; exRrepadatios20for CL13HLOFS5N3O2 + H

is 336.1 Preparat
N-{3-cyqno-d- 2 Ao TG BREDIOp TeEN 4 2,2 fiuoro-1-
(trifluo:%n@fﬁﬁﬂcfdﬁbﬁﬁ] hpPbyrakzbEs-yi}-N, N-dimethylimidoformamide; from the
compound of Preparation 51 (2.50 g, 4.6 mmol) to give the title compound (1.8 g).
MS (ES): Mz [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 C7H5F5N2 + 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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To sul phuric acid (concentrated, 2 1 m), at 15C, was

added sodiumnitrite (4.8 g, 69.6 nmol ). After
wa@oosns4age for 1 h, glacial acetic acid (17.3 nPQT//H2806/001579

added, followed by Preparation 28 (13.8 g, 60.3 mmol)

in acetic acid (33.8 nl),64dded dropw se, keeping the

tenperature of the m xture bel ow 25C. The sol uti on was

heated at 50C for 1 h, cool ed and added dropwi se to a

s,m||ar|gk¥éﬁrggqé #;%?Q ,’294 (10.6 g, 69.6 nmol), acetic

|ce vvater (55 M), at QOC. The
reaction mxture was then stirred at roomtenperature
overni ght. To the recBreparation?2ire was added

v-(1-13 ehioror Ry SR eV P 2Nt dRaBr AL a Rt o®t ) o
(tnfluord\’ﬁéﬂﬁ%é{@@p%ﬂﬂ] Yﬁ-fp?Faon-‘E IRy, Nrcﬂm@tlwﬂnﬁdeformmndelﬂed from

I'um_hydr oxi d concentrated, 125 ?
the conmmmd of Prepakationisd EPAUMGJ Barmmal) twsweoﬂ\j‘ahﬁ%compound
(260 m ayer was again separated and stirred overnight with
%) tivated charcoal. The mxture was filtered through

MS (E Mvz fH+] a8%.2; sxpbtiedrmbss far<C tTnt tOIFaNGd H is 48itlio.
he residue was purified by colum chromat ography

Bi otage, silica, 90 el ut i wi t h di chl or onet hane.
(The apgropri ate fracggéé@'ﬂglb—ggonbi ned and
c
N-{3-cyfeflo” fmaé@@ghgmmo%%mﬁdh@hyﬁ& 13(diﬂ@roniwn O)E%)ZH

expect ed nass for 11H6CI 2F2
difluorocyclapfopyl[aH-pyrazobBeyIBN, NSlisethylmideformamide; 38 from 75 the

compom&néﬁg%gqqa(gﬂtz %;18 (4?5% é 1]0 6')mm8|)2170 glvg tﬂg tl&g |él)mpound (4.0 g).

T mmhaorzm«m | D
MS (ES): qﬁ\{?;‘wﬁ?%&hp@% fcp@b?dyr?b@s 4or(a; ¥IH [#%08.0%

HNMR (GRGH9H 1820t Oatibe 20% o2et 1 HFb2 B e BB, 37 - 301

(3H), 583%?1%? ﬁgl(1é24?gm6é%1(%‘4wé%eaf ed atlig rﬁT ?gr 1 h

The reaction m xture was cool ed and concentrated in
vacuo. To the residue was added diethyl ether (10 m),

foll oned by hexane, Witati on occurred. The
solution was then co nder a stream of
i ¢o HaiaA, DfOOOIG L. M,;
Ethyl 2/ ch&gﬁﬁp{?ba%ﬁ rglaaglne aﬁﬁa&é&f&&bm. § {

dried under vacuum't
Casida, J. E. Chemical Research in Toxicology (1998), 11(12), 1529- 1535

Preparation 25
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl}-5-{[(1 E)-pyridin-4-yimethylene]amino}-1 H-pyrazole-3-
carbonitrile
To Example 2a (120 mg, 0.26 mmol) and 4A molecular sieves in toluene (10 mi)
was added isonicotinaldehyde (550 I, 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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give Preparation 3 1 (560 ng) as a pale yellow solid.
M5 (ES): MZ [MH] 402.2; expected nmass for
WE1Bb12@2F3N5 + H is 402.1 1H NVMR (CDCl 3): 2.8d1/1B28063101579

(3H), 3.00 - 3.05 (3H), 5.29 - 5.36 ( 1H, 5.91 - 6.00

(1H), 6.35 - 6.46 (1H), 76%4 - 7.67 ( 1H), 7.68 - 7.72

(2H) Preparation 32 /V-{3-cyano-1

-[ 2, 6-di chl or o- 4- (pent af | uor ot hi o) phenyl ]-4-[1

sd Withf i oy inedYéxtracts dried (MgSO
extractﬁé h@b%ﬂ’\%?ﬁ?ﬁﬁé’ (3 % 50/ Inht) hnbineaddthbinadyéxtra (MgS0.)

I mdof ormam de A m xture of Preparation
and corfintratéd in vacup iongive Prepanptiea25d@089ngB. 0 g, 14.0

s (EToMA IvP B : Sbotid YA e PRl R le g o™

degassed and pl aced under a nitrogen atnosphere. To
the m xture was added

Similarly greparesi(torPreparatiqints pieishe) pal | adi un{0) (360 ng) and
the reaction m xture was degassed and heated at refl ux

for 8 h. The reactio ] s partitioned between
water (50 m) and oi Brébdi Qe(?EMI).IThetvvo
N-{3-cyariet ?%F?CgWﬁmftmyw%%gfﬂmW%f -
(ituorseEcoreaml Hims e Nihe inesulibloraiive;  from
i resl i 1f4i sin '
Prepar§iFESI{ fifh, 072V RGN 10 BReltis e Lo (11090g)> 10

silica, 25 W radi ent

h g
MS (ES)t W/Z §ltH-¢ t518.0;ceeatead mas&dwroﬁé&HmBC?gﬁﬂ‘dﬁ@d- H:ig$18.0

e RS SBORLB BV, L 5090 290 2281 (o) 298 - 300

(3H), 648 16721 HOF HBe (2. (2My,i7.2897 46(1H)Ka, 70 g), eluting
w th toluene. The product-containing fractions were
concentrated to give Preparation 32 (1.34 g). M5 (ES):

. Z 5 £ mass for C16H1 1Cl 2F8N5S + H
S'm"aryspréb%ﬂﬁ%&’?%%gz. 74 - 2.78 (3H), 2.92 - 2.97
(3H) 1 5.85 - 5.89 (1H), 6.20 - 6.24 ( 1 H), 7.63 -

7.66 (1H), 7.79 - 7. Fxepardtich BV| arly prepared to
aratiaon

oo B oA s s RR A o heAupaRh 22.0.0.
ot e il
from tiRe egompotmch &fOPreparation 54 (618 mg, 1.13 mmol), to give the title
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)methyilaniline (15.0 g, 94.3 mmol) in
acetonitrile (150 ml) was added N-chlorosuccinimide (25.2 g, 18.9 r}lmol) and the
reaction mixture was stirred under nitrogen for 2 h. The reaction mixiure was
concentrated in vacuo and the residue was partitioned between diethyl ether (500
mil) and water (125 ml). The organic layer was separated, washed with aqueous
sodium thiosulphate solution, water and brine, dried (MgSQ4) and treated with
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(170 ny, 0.41 mmol) to give the title conpound (140

ny) as a white solid. M5 (ES): MZ [MH+] 470.2;
wezpeasdc mass for CL7HL 1CI 2F6NS + H i s 470. OpAHBIWS/001579

(CDCI3): 2.76 - 2.80 (3H), 2.96 - 3.00 (3H), 5.90 -

5.92 ( 1H), 6.23 - 6.26 (Qﬂ) 7.66 - 7.68 (1H), 7.69 -

7.72 (2H) Preparation 34 /V-[3-cyano-1

-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-(1

charcoalf "Hﬁ’é Qwiutivh) was théw fiefdd and concentrated in vacuo. The residue
yl']-L/,L/-di methylimdoformanm de To a sol ution of

was extraaqjad awitbnhezane. € g« 800 mholandatae peepRIinad gxtiects were

concenﬁﬁ&eéjr \{qc‘y%gtg&v%\gtébéggtl# o (78idyy.f or mami de (50 ),
MS (ES)eM/ZlfMH-Il] P2gheryédibd shassior CHHBCIRERND +(B#2219.980. 3

The reaction m xture was then heated at 80C 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 expiaghstiy g9Wwashed with water (2 x
100 mM) and saturate t|on (100 m), dried

ethyl 5-eh‘lgS@1)-[2a$1dlftnmoelﬁ(ctnmnmdmemhwmhmyl]Tﬁd,-plymma garboxylate

To o s 1 Eolioh SBBFE 05 MERELH| SNy o088 aces

Prepar%ﬁon”‘% 9(?5‘!)"@ @)045% ?hmé &Mgtﬂle%cﬁg)n rém%%e:w%s g'%aié?dH)aI reflux

overnight.7he reamior(l mmgurpmcgeplpdrarggsgadm[rghwy!r@ggn ]_cart(mrl\_gte (36.0

o, 0.43 i) WeS Rl syt E 4, HRRRY bl ) BIGrEiPS The
reactiod glnﬁgglbli?n@fl?:bﬁbemfralédfﬁl ttladtml arﬁdé td Ph@ rlgi;ldheapm aelded diethyl
ether (iR oo, Nas AHeTPdrasARH Juty Watar, PYSvpBhiERcacid and
further g;@ag% Hhed-'éfhc{ #&éﬂaﬁ%?ﬁ éﬁﬁ afife S|due was purified by column

uoroet hylene by
chromdtographyt (sitica 570 (g) L elulingrwith) taiuelne hé’ heempnopnata fraciians were

ted at | d
combindacand Sonahrtiates [ a8 e PRt el BT ah o ot ol acet ot 6
MS (E%)gg/tl]/g‘ O[Mﬁﬁ’ﬁf‘ Sgxpiitted Hfhs@,rféﬂ(lﬂ SHIDFSRISES + T4 R9336.24,

rine, dried

Preparation 30

5-Amino-1-(2,6-dichloro-4-difluoromethoxy-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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(MgSCM and concentrated in vacuo. The residue was

purified using an Isolute(tn) colum (silica, 20 g),
we@bkwbiisggoa t h di chl or omet hane. The appr opri at ePCT/IB2006/001579

fracti ons were conbined and concentrated and the

resi due was di ssolved in Gexane. The resulting

precipitate was isolated and dried to give Preparation

35 (200 ng) as a crystalline solid. M5 (ES): MZ [ MH]

stirred iﬁs I@Epﬁéﬁcf‘gl;?éj o@éﬁc ﬁéﬂfzer%%g%.%'z%é e’dgét@% §§§ﬁ§ overnight

with activatéd ciare8al 2fihe mixtdre- wﬁs"/‘fﬂte(réw)tht?r@baCetli@ af@ the filtrate
2,6-dichloro-4-trifluoro Ith| iline To
was cogeenlraiesl it vanugpal e reaidye \clés Pust 'eggmocﬁw') chrpmatography

(iotagESIGRLA B At orlrhlgnte Tt iiger ractons vere

combinﬁ'wartﬂ @omt?@tdsgiive rFErgpatatmcso 8.1p)h. To g heh

actli on mxture was e na, t

S M@dM"bﬂd@@&r@@@é@Cﬂm&ﬁs\g&%ﬁﬂ SHBRRTANAB R HGS 1g.0
"H-NMR Concen a?%g ey Vggzﬁ—@ Wi - .75 ¢ VusSs)- rog (1H£ 727 - 7.29

to give Preparation 36
(2H) g).Preparation 37
| V-[ 3-cyano- 1-[ 2, 6-di chi or o- 4- (pent af | uor ot hi 0) phenyl ]
-4-(trif|uoroviny|)-], 15-
yl']1-L/, L/-dinmethyli A suspensi on of

N-{3- c;liﬂrﬁkt?([2@duéhlasom(tnmmmahya;prrawl](zﬁ%ny@asI-myrazol Byt I, N-
was stirred under a nitrogen atnosphere. The nitrogen
dimethylimisloforaramigés exchanged for bronotri fl uoroet hyl ene

A SO|U$I8qu rgé%rdﬂéﬂ' )57ag§bd r}ﬁgsql 44 dﬂﬁﬁdﬂ?% S Nfd?rﬂefrﬁl'lfo?mamlde

urt tro pbasse rough the solution
dimethylra:bdtblle(Geml)m heatedﬁseﬂtllx forddht o settle, leaving a

The re36an FOKLEY WaS:HRRIRR B9 SaReeed In e Upinol § Ui 03808 was

" added b“i’éthgu &thict f(*l@*iﬁwfdnh%afwﬁbﬁahé aahmrﬁrehpétaﬁén Betuired. The

ydrofuran m) was ad the zinc reagent
solutiosolvasii tblen( mncentraetp@rwxdemaosim@nn) of mikogen doi give the crude

produch 1 En 2ol o s L Wb S0 At ouim 1o
give Prepafatiore8i (5Edingyas)a par yellow 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]-1 H-
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 ml) and
methanol (40 ml) was degassed and placed under a nitrogen atmosphere. To the
mixture was added tetrakis(triphenylphosphine)palladium(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 ml). The two layers



10

15

20

25

30

the m xture was extracted with dichl oronet hane (150
m). The extracts were washed with brine, dried

W@ Mp&@@concentrated i n vacuo. The resi due waBCT/IB2006/001579
purified using an Isolute(tn) colum (silica, 50 @g),
eluting with toluene. The6&ppropriate fractions were
conbi ned and concentrated to give Preparation 37 (913
ng). M5 (ES): MZ [ MH] 514.2; expected nmass for

v LIRS ol o o AR s g
ml). Th2Hpo®ibinddrdrganic eplases wererdiped {NagBOa) angs concentrated in
o, 5T Bt sngeh, L s s {25 9 it
gradien;/{e’q{%ﬁ?\é}r%!a)ceﬂﬁ;@: Rﬁr({]b%h@kaﬁe [1:3 to 1:1]. The appropriate fractions

imethyli m dof ormam de; fromthe conpounds .
were carhbieeband tdonoesBatedsandrifie tegduenwas renchrevnaiparaphesh using

an 11 Gl S 7B ofod o \3ebb, Tof FRAIEL oo

fraction%?b@r@%ghtrh?%ts Ve Prapatiibn 20613 g).2. 77 - 2.81

MS (E / ’ ,[MH+1@28.dz.ea@e§qu mﬁggiqr;@? @%?gé?z@swgs s dodd
. 1§ 2 6mdisCBI if | h
TH-NMK 4%'@*%?8@%‘?& ()3%0%9%?5%7'( [y, 885 2eBEY 1 Hphe2d 1 6.24

(1H), 783 7.66/(1HY-Hi7geth82 (2Hidof or mani de To a sol ution of
Preparation 62 (12.5 g, 25.0 mml) in tetrahydrofuran
(50 M), at -30C, was added dropw se

o ' @Qasde (2Min tetrahydrofuran,
Smﬂarl&%ﬂ%gﬁq @%ﬁ%@ YRe reaction mixture was stirred

at -30C for 30 min, before addition of difluoroacetic
acid chloride (2M i nPrepargtion 88uran, 18.75, 37.5

mol ). . reactd o, m al.l: 01 4 L
o BR i R BERG B MR S iy
pyrazoﬁ@-yﬂfﬁllﬁﬂirﬁémymﬁicﬁmharmdeyCfmmelhecaompnahd sfoPréparation 60

and the mxture was extracted with et hg/l a%et at ? (x
(170 mg) 0.4tHamainiei give the tileycempound (140 mg) as a white solid.

MS (ES): M/Z [MH+] 470.2; expected mass for C17H11CI2F6N5 + H is 470.0
'"H-NMR (CDCI3): 2.76 - 2.80 (3H), 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-(irifluoromethyl)phenyl]-4-(1-fluorovinyl)-1H-pyrazol-5-
yl]-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-dimethylformamide (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 mixture 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
(MgSO,) 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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phases were washed with saturated sodi um chloride
solution, dried (MgSO O and concentrated in vacuo. The
w0 e@odsaemas re-crystallised fromdi et hyl ethePCT/IB2006/001579
addi tion of petroleumether, to give Preparation 39
(7.6 g). 1HNWR (CDCI3): 6978 - 2.82 (3H), 3.08 - 3.12
(3H), 6.41 - 6.69 (1H), 7.67 - 7.71 (2H), 8.49 - 8.52
( 1H) Preparation 40 L/"-{3-cyano-1
id, 6-di fluoro-4-(trifluoronethyl)phenyl]-4-[1
brown solid 7 1 1007 nyl)vinyll 1 Hourazol - oyl '
"H-NMRACDGI8): &:76 | 2.78 (BH)s 799 -d3-0¥|o(3"1|)e da92t i%h0 68H),27.66 g, 7.68

2 d
(2H), 7-?&'%%@('%’) iaghenyl phosphi ne) pal | adi un(0) (246 ng, 0.21

mol) in L/,L/-dinmethylformamde (70 m) was added a
sol ution of Preparat pespdration 38t r ahydr of uran (15.75

m, 6.3 ). Th ' h d
N-E-cymoe 5 6o e B el ST Bt 5
yil-N. N-@i{ﬁgmyﬁ”\‘?défsﬂﬁ%‘?&b m xture was concentrated in vacuo

resrdue was purified by flash chromatography )
To a 6aspérsion eof ulichigrobis(iriprenyipresphire)apatiagiumatié (70 mg) in

ey Bl TS oL R 55 o, 109

Iohad
. T SR ek b i Sogothng ! g loned o
Preparatidiv 64 {.0)mmdl)28nd the 2@altiod) mixiee wag remteat, reflug4under
ivogeny SvSy Tk SRR by RRURRE phpyeen ot acetat
50 i 4 Y B A e et esne i i, i
(MgSOmeahg | dancehtratedh fro ¥aeimi The esidueavas pugtied usinggn Isolute™

1) i.n tetrahydrof uran 0, .
cohme TSy BB N Wk iohfine, ShefSoni8pRagtfadhons wer
combin®d’ iafge contdrtratelli and el essidoe nwas isspleedt irme&@ne. The
(1.72 g, 3.37 mml) in tetrahydrofuyran él_o nj‘ag 2&1
resultingdpeasipiiade was isshated andydiied e give Rreparalionagd (gBfhma) as a
te ture for 2.5 h. To the reaction m xture was
crystallg'@ggcg[cam er (50 m) and the m xture was extr act ed with
MS (ES): iz [MI4+]e456.23expettedrinass ToeCd 6MSICI2H6MN5 galiis 4pbdses
'H-NMR (CDCI3): 2.77 - 2.80 (3H), 3.02 - 3.05 (3H), 7.67 - 7.69 (2H), 7.74 - 7.77

(1H)

Preparation 36
2,6-dichloro-4-trifluoromethylthio-aniline

To a solution of Preparation 97 (4.8 g, 25.0 mmol) in acetonitrile (50 ml) , 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 (MgS0O,) and concentrated in vacuo to give Preparation 36 (1.0 g).



10

15

20

25

30

were dried (MgSO- ) and concentrated in vacuo. The

resi due was purified by colum chromatography (silica)
wowdok/1geddi ent el ution, ethyl acetate : hexaneP¢T/IB206/(®1579

1:2]. The appropriate fractions were conbi ned and

concentrated to give PrepdPation 4 1 ( 1 .404¢9). M

(ES): MZ [ MH] 509.9; expected nmass for

C16H12Cl 2F7N5S + His 510.0 1H-NWR (CDCI 3): 2.75 -

2.78 (3H), 291-2we§||@h0r5376-578(1l—|),591
- 5.94 (1H), 6.14 - 63 - 7.65 (1

N-[3- cyanb-8-22 62dm:hlsrmﬂ4l-(@enpafmoe@thmiph@)@}éﬁﬁﬁ@pr@ﬂnw 1H7mgazol -5-

V']NN7C{/“Fﬁ“Y?T"§&HPHPHP‘F‘Fuoro) met hyl ] vi nyl } - 3- cyano- 1- [ 2, 6- d
A suspbﬁEu'oﬁchf I4reké"” ZAndpT RARyElfaRENE%,; 26k \a0aamholp wels} stirred

- di met hyl i m dof or mam de; fromthe conpound of
under rar@ptmwn @mespleE nihe 1NiegefoAlMesPharee Wage exehanged for

o BRHAE s 55, ot 5 iy Wt

h. Nlt?e%éh was- ﬂa%sfea;mro@g?%e sdluﬂén (a31tl) the5e>&:éss 2inc7 Wa\(slamqwed to

settle, le2Ming . ‘Spemata Selyfign ﬂféla%ﬂﬁs!rsﬂ @4%0 f@ﬁqez’tcy%a splution of
Preparg{lﬁ%%]éj (?'%@go 4 D( udac‘él y: ny"f?fr?b(lg tﬁeﬁ@b{)ﬂi)hésﬂrﬁné)‘éhﬂéﬁgm(O)

(231 mg), i/ teﬂnahydqubran cbfmi)nms Md'éd thes ginct raageot solution (12 ml,

aporos, B PaUhCRSPRLAS62 8 2 T bd e s g ivoger

for5 ha@i%eﬁhe%ﬁbﬁmﬁhf(ﬂ#@ W%Bédtﬁﬂﬁeidb%% eo&schdém'a)old (dll@:te) and

m xture was stirred roomterrper ure for 30
the mikkfrerwas hexteatiied i with aildnlermnatham 65Q 18l nd] heleatracts were

washollTb oLt AFSEIY B8 R Yo, 1, i vas

purified NEsifi§agh | RBIUTE™ Wctumhs (silida,r 60 bir elutimg With rtelaleheon The
m xture was concentrated in vacuo and the resid

appropsiaie fragtions, wera sambtinedand gionsaptratad fagiye éﬁeﬁréﬁt?" n 37 (913
mg) wi t h di chl oromet hane. The appropriate fractions were

9} conbined and concentrated to gi ve Preparation 43 (410
MS (ES): M/Z [MH+] 514.2; expected mass for C15HICI2F8N5S + H is 514.0

'H-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-pentafluorothiophenyl]-4-(1-fluorovinyl)-1 H-pyrazol-5-
yl]-N, N-dimethylimidoformamide; from the compounds of Preparation 538 (380 mgq,
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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ng). M5 (ES): MZ [ MH] 487.8; expected mass for

C17H10CI 2F7N5 + His 488.0 1HNWR (CDCI 3): 2.74 - 2.77
w@ 3dp/132605 - 2.98 (3H), 6.43 - 6.72 ( 1 H), 7PEGBIB2006/001579

7.68 (2H), 7.69 - 7.70 (1H) Preparation 44

/ V-t S-cyano-i-”".e-di chl oral*-~ri fl uor omet hyOphenyQ*- A"-

di fluoro-i- (trifluoromethyl)vinyl]-1 H pyrazol-5-yl}-

L/, L/-di met hyl i m dof ormam de A suspension of Ri eke(r)

zinc in tetrahydrof up%gé{raﬁoﬁgg 12.0 mmol ) was

allowed to settle a et rahydrofuran as
N-[3- cyaﬂeﬁ -2, e-didrmmed-(tr'ﬂuomreemyapbenyl] ﬂr()éﬁlum@aqqig)ﬂgﬁgy@zol-

| d 25 nm dth | ut
5-yl}- Nweérr@th\h QO@E@@%' 8[ :rgg]ene (2 bron%pggt af | Eofgp?o:ogge
To a s<§|&nor%f @reéar%tuaﬁtéé (Y23 gozwgnmﬁﬁbu iH eetmtyoedfacan (50 ml), at

under nitrogen, and added slowy to the zinc
-30°C, mkauaddmj \rapwige isgpropyimagnresiumoshloride (PM mgetfalydrofuran

13.75 nz’lt 'g%ﬁﬁ'gﬁémr %ﬁ?rftggg: 3 3%»‘&5% ]:N(gs S wped ;P :J.:E)r ok Tt %b n 6ozefore
addltlorh??&I éfﬁh@@%gﬁhs&&' MB@QQ (52??1 W'tétr‘éﬂy%fg} 128978087.5 mmol).

en, was a e sol utiion 'the zinc
The re&6sreMixiute Lwas /théh naidwed do muaimeto( tgbmi tempssatsie. 4To the
The reaction

reaction e WasEORRREHEHod RaueRES Sedit BidrBkn Abgiite diution
and thﬁ%&iﬁrﬁo\ﬂﬁg SRtatesd vﬁfﬁ‘lé'thyﬂfﬁéétét% poa) di Théecombmed organic

lorirc acid. ganlc ayer was sep ar at
phasesdweaad V\(asgsmmmsatwamso m@himldeas@utlorrherl¢<é£wl9§<94) and

fied I
concenffaled i Yag tH SPOEHE" WiRCIPgANSSE foth digui Bner, by
addiion, oF pojrolRg €t *Eé??%??ﬂf?%ﬁ.??’;ﬁgm P P
'H- NMB1(£;|:10+33; 2786 282 (3t S8 r & i%r(glﬂgeé %n ﬁgﬁ’p@% 9 o7y 7.71
oH 8b _ag%%r@ d preparative liquid chromatography (G |son
(2H), 5yst x 30 mm Luna C18 5 m col unm) using an

acetonitrile : water gradient [65:35 to 95:5]. The
appropriate fracti onPrepacatiomd®nt rated in vacuo to

N-(e-ciaei2e pvere-dr wpromEmRk oo 1 -fucrrickpin-1

pyrazofiggg ﬁI)N-ﬂ)%néﬁyhnﬁd&érrﬁéhﬁde 2.96 - 3.02 (3H), 7.62 -

To Preparation 66 (2.0 g, 4.26 mmol) and tetrakis(triphenyiphosphine)palladium(0)
(246 mg, 0.21 mmol) in N,N-dimethylformamide (70 ml) was added a solution of
Preparation 65 in tetrahydrofuran (15.75 mi, 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 C17H11F8NS + 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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(2H) Preparation 45 ~-{S-cyano-i -
-di chl oro™*tri fl uoronet hoxyJphenyl | -*A-di fl uoro-i -
w@ eooofiB44e6 onret hyl ) vinyl ] -1 H pyrazol -5-yl }- PCT/IB2006/001579
L/, L/ -di met hyl i m dof ormani de To a sol ution of
Preparation 7 1 (6.7 g, 1327 mol) in
L/, L/-dimethyl formam de (60 m ) was added
tri phenyl phosphine (21 .6 g, 82.3 mmol) and

pyrazofisgf QWdH\ényﬁmﬁidfaﬁﬁameG 9, 4 1.2 mml). The

ion mxture was then stirred under nitrogen at
To a solation eap enethyitrépanylghagpioniunh cbrosaide GR8R gt §Q5 vigol) in

ovanySRAEERR AL 55 A e S bFANGLE o LR 52 .

5.05 mh%lrﬁﬁ%yrmgbcm&éfr%'ﬁﬁ’i ¥ 15 rhir) Prepaiation 89€1.72 g, 3. 37 mmol)

opri’at & fracti ons re conbi ned and concentrat ed
in tetrahydg:»fumrP(‘dpaﬂhwasraqu and thy reagdionBvjxturg wap \gtied at room

tomperfGgefon 40 Celey eastan I FoRPapaiisst Vel GO and the

mixture® Wa%té)gﬁac?éd fAththy eeaeqBat 80 (A1%.6 The TonthiAdd BRganit phases

net hyl fornamde (2.5 L) was_added slowy
were dyigc ¢M@FQq)i ard (cm\oeotrgtede wa/aﬁayp) i rlswm%ﬁuqam% purified by

colom S Bror Vg AR SSE PR perane 1 o

1:2]. tiTAb tdppromiaei eractiondewatalr eombthettand seoraimmatéﬂ)ao give
The reaction m xture was then stirred at room
PrepareiapdailAQObver ni ght . The reaction nixture was

MS (Eé 'I\‘ﬁ)%" @ﬁl—l@rﬂgoé Bee éétéﬁh’?a&dﬂov%ﬁ%h 12C|QF'7ﬁ5§y+ Pﬁglsﬂm@

e orga ase was separ at ed arti al
H- NMGD((CIGH3)a12e7§5 2. Z&¢3H) xA01t- h&%o(ﬁdrk)nﬁﬂa& esvmcdd)d@m - 5.94

t e s washed with

(1H), % M%&t% L&%ﬁ%&gqungé@yg?gat‘ ncentrated in

vacuo to give Preparation 46 (803 g). 1H NWR (CDCl 3):

1.28 - 1.34 (3H), 2.95 - 3.01 (2H), 3.84 - 3.89 (1H),
Similady preared tg Prepafation il wasy prepared to Preparation 43

was: Preparation 47

Preparation 42

N-{4-{1-[chloro(fluoro)methyl]vinyl}-3-cyano-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1H-pyrazol-5-yi}-N, N-dimethylimidoformamide;  from  the
compound of Preparation 68 (800 mg, 1.70 mmol) to give the title compound (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]-1 H-pyrazol-5-yl}-N, N-dimethylimidoformamide

To a solution of triphenylphosphine (524 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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/'V-1S-cyano-i - b-dichloro-""rifluoromethoxyJpheny - i
di fluoronethyl) - difluorovinyl]-1 H pyrazol-5-yl}-

Wa 2gok/13@beret hyl i mi dof or mam de; from the conpourdr/m¥2006/001579
Preparation 72 ( 1 .1 g, 2.3 nmmpl) to give the title
conmpound (650 ng). 1HNVRACDCI 3): 2.74 - 2.78 (3H),

2.93 - 2.98 (3H)1 6.42 - 6.71 (1H1 7.28 - 7.31 (2H),
7.65 - 7. 69 ( 1H) Preparat|on 48 [/ V-1S-cyano-i -
X
proparaiiy SO, 1 O EEN Y NIRLARSryformaie (1 . To the
mixturelWag ‘ddde&%bké@rlznd@f(uwrmg d20Anmiott and thé reactissmixture was

stied g ity 1 PRSIV ROBFTHAIRY i Wi AN o RHidys was
purified Bgcﬁﬁéﬁhé\%ﬁ?aéégr%% Stél[lf g With SERAIreMmeffarie.n The

en coo o ution of Preparation 72
appropiidte4tagions. wérencarhpined ahd: hoocanteatedie givPreparatien 43 (410
added and the reaction m xture was allowed to warmto
mg). roomtenperature. The reaction m xture was

MS ( ESQ?W%W@%@?@ SkpeEREANEsS RS € FAH H0GI2RFNTH f9 m oy
; mat ography (silica) with gradient elutio
H-NMR (ORGIB): 2. 3o B a7 ddbOnaeS § 2,98 (63 -fhe2 (1H), 7.66 - 7.68

pr fracti ons were conbi ned and concentrated
(2"')'7%% gﬁgé(geliparation 48 (3.6 g). MB (ES): MZ [NH+]

468. 0; expected mass for C17H12CI 2F5N50 + His 468.0
1H— NI\/R (CDCI 3) 2. 7T4PrepardliaqrB# 1 2.90 - 2.95 (3H)

N-(3-cupigot T2 Braichiprad Qi orom’e@yi%‘wﬁ b drodiy |

(tnﬂuorBfr%ﬂylgﬁnaﬁf H-pY) 1&%& gy p@@gﬁeﬁg Iﬁgﬁgﬁfﬁalmdel
A suspe(rénbnmfﬂreké@ Iz)nd m;te]rahydﬂpmrandlw 667ny|1}2. mmol) was allowed to
settle q%%%épi%qﬁ%Q%ygﬁglt%gsa @o%%b%%‘b?%c? gﬁ@rﬁg %{(8@ zinc was

then a&%;i; ]I;&g?ll @ﬁﬁeﬂﬁlfcrﬁﬁnﬁ&@)(% WhIY. dridthle $Gidtiéh waspstirtent under

2FANS + is 434.1 1H NWR (

nitrogeR. 72-bromapeniafiyoropropgne (1.Qf5 g H-H mmqj);wasélcgrgdqggqp into a
cooled ve%sel, unci]er nitrogen, and added slowly to the zinc solution via syringe.
The reaction mixture was then stirred at room temperature for 12h. To Preparation
62 (1.04 g, 2.0 mmol) and tetrakis(iriphenylphosphine)palladium(0) (120 mg), under
nitrogen, was added the solution of the zinc reagent in N, N-dimethylformamide (12
mi, 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 (MgSO,) 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 ml).
This solution was further purified by automated preparative liquid chromatography
(Gilson system, 150 x 30 mm Luna C18 5 p 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 C17H9CI2F8NS5 + H is 506.0
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(1H), 5.61 - 5.64 (2H)17.61 - 7.64 (1H)1 7.65 - 7.68
(2H) Preparati on 50

WO Wop331y@ano- 1- [ 2, 6-di chl oro-4-(trifl uor onmet hyP¢piBngd/(o1579
-4-isopropenyl -1 H pyrazol - 5-
yl}-L/, L/ -di net hyl i m dof o7#4am de To a sol ution of
t et rabut yl anmoni um chl oride (204 ng, 0.69 mmol) in
acetonitrile (7 m) were added nol ecul ar sieves (4A

TH-NMRB: Ag:dtﬂggﬁé 74 Féepa dly), DI sal g G Ogmn)gwezdeﬁeet(m)o?fee; 7.71

at'l on 74 Thi s
(2H) m xture was cooled to -10C and thionyl chloride (33.5
m , 0.46 mmol) was added dropw se. After stirring for

15 mn, sodium mnet hylgﬁrcaﬁtl dﬁa(sz ng, 0.46 nmol) was
added and the reacti 6#S s allowed to warmto
N-{3-cyaHin ﬂé G Rior6-2- @Nﬂhd?bﬁﬁ&ho@ﬁhémﬁ}mgzlz -diflubro-¢- was

concentrated in vacuo and to the resi due was added

(trifluordimetinydyvim}- hefrpyrazo-aryll-N, fdimgshyimigefeEamidened wit h
water (3 x 35 m), dried (MySO Qar) concentrated in
vacuo. The residue was passed through a silica plug,

To a sBluibh & Wetphr@ticﬁhrmr(@m@ama nTrhel)fmI NereneﬂxyIformamlde (60
concentrated in vacuo to give Pre Q(glfi nm h
mi) was/Bddes friphgryighasphing (3.6 9. 82pb rgfn ugreriethane
(8.6 g?ég:_é ﬁ%l%% fhé?g%c@&nlﬁgfég\'g@s(lﬁ@g s?t?re}iuﬂéer n@ro@%n at room
tempeu@tdrbl)for B. 84ys. Thadreattioh mixtse wag coocértratpd . \apup md the
resnduéwggg%ﬂgé% lg{aswc r%Fnea ograpﬁy(?‘g.l flcat wﬂ?l gr%dmn% elution, toluene :
dlchlorf%?ﬁe{tlﬁr‘?é’ 37y Yol 4 d"Fmal (ngéplﬂétbr fraktion® Nwéidy Iconibieé® and

2 2-di fT'uor o- trifluoromethyl)vinyl]-1
concerttegigd :kzglveaalplpjarati.dn 4% (38t hyl i mi dof or mami de; from

we ST EETIRT 20, SR Rt ke W

537.9; expected nmass for C17HICI 2F8N5S + H is 538.
IHNWR (CDCI3): 2.74 - 2.77 (3H), 2.96 - 2.99 (3H)

7.60 - 7.63 (1H), 7.68 - 7.12 (EH) Simlarly prepared

to Preparation 48 wa 52
Ethyl 2,3-dicyanopropanoate
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 filirate 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 (MgSOQ.,)
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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I'V-{1-[S-chl oro-d*trifluoromethyQyridin®-yll-S cyano”®
i -(trifluoronethyl)vinyl]-1 Hpyrazol- 5-yl}-

wa 2006A8446®t hyl i m dof or mam de; from the conmpounelCDiB2006/001579
Preparation 76 ( 1.00 g, 2.3 mmol) to give the title
conpound (820 ng). Ms (ESy3 MZ [MH] 437.0; expected
mass for C 16H1L 1CIF6N6 + His 437.1 1H NMR (CDCl 3):
2.89 - 2.91 (3H) 2.98 - 3.01 (3H), 5.96 - 5.98 ( 1H,

6.26 - 6.28 (_1 H), Préparatiorfg7 (1 H), 814-816(1
H, 8.69 - 8.71 ( 1 rmrarly prepared

N-{3-cyRmept{2,6+dichloBo-de(trifludromethaxy)ieryi-4-1 {q;ﬂgg@ﬁ@,etmyl) -2,2-

oSSR e oAb o

Prepar@ojgzr g1t Iﬁl 7&; hgﬂzggﬁ@@mh@qmefé@ﬁpém? \(/B?t{)ﬁiég)lgl ?}‘

H- NMBdQﬁIﬁIBh zzg;Hai@gaagﬁ 293 - 298 ( %hﬁ#j 2048.61 (éJzBeZ@&j 7.31
F7N5O + His 504.0 1H NVR (CDCl 3
(2"')’7%%7?7-%8& (3H), 2.96 - 2.99 I(gH) 6.36 - 6.7(2 (1H)?
7.20 - 7.22 (2H), 7.58 - 7.60 ( 1H) Preparation 54
/ V-{3-cyano-1 Preparation 48

6-di chl
i el Glonem AR RN st
oty TR A RIS RE LT 7 Ve e 1111 ¢
A mixtoeaTpsfu pdtassiten m;;a)rt-bmx(cﬁs)(ﬂvwrsplqtm] 1g bZ6ml, ;1le%pe¥pely and

o il NG HSRGH G413 ST e 50
was st{rrgldiélt 5d-d fdt 48 F‘gﬁ Efr{é}‘ﬂ'L (E&Il@d hd 19°8:; dA fdolstiorcytPrgparation

yano- 1- | or o- 4-
72 (4.40 g 9. :B@rmnmi)hyi fichtorphjethane ;@@ anb|was yadded and the reaction

mlxturqgélé';araﬂéyr&gﬁ htypg I\I\@I%ﬁi%%% ge feﬁ%m[et heﬂ'l‘fpe 'F?%é’tﬂﬁ'\l ﬁl)éture was
concerftRitBd W vaéda 4ndhe residue was purified by flash chromatography (silica)
with gradiént 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 - 5.93
(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}-1 H-
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 + H is 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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Ms (ES): MZ [ MH] 535.9; expected mass for C 18H1

1CI 3F7TN5 + His 536.0Preparation 56 d-am no-i -
wh2a@ifiB4406 o- *~ri f | uor omet hyQphenyl | -1 PCT/IB2006/001579

H pyrazol e- S-car boxam de A m xture of Preparation 29

(600 ng, 1.79 nmol), neth#&ol (5 n) and anmoni um

hydroxide (5 m) was heated at 500C for 5 h. The

reaction m xture was concentrated in vacuo and the

resi due was purifi edpﬁgﬁ-m@hromt ogr aphy
(silica), eluting w t hane/ et hyl acetate
N-{3- cy[aholi {2 Ektﬁclalpm-aﬂtnfhmomeﬂm)pbaayﬂoérleopmmmlgajHamqazoI-s-

oncentrated to give the title conpound (210 ng). MS
yl}NN‘@EB?th (PHF'FF?"‘%@?/ . expected mass for C 11H7F5N4AO

Toa soi}.nt@'l c?fZ%)%BQ W&Me (50491%9;\ 0BPmmaliin acdetoditrile (7

paration 57 d-am no-i
ml) weraliaddedr mmeaulan smve%t%(ﬁl@el)'l JAfter 39 min, the solution was

cecanth B ATER3S) FEASEAon 7 TIEDLLERS Bl o was

cooled R{)/eigﬁ%daﬁd) tﬁ’i'bﬁ?%ﬁfdn@@ @&3l5 Yas 0.48 emnbptivas ddded dropwise.

After stirdng ffboﬂls’\ﬂwelrmdfu/mo?eﬂhylmeq@aphge I(32img00.46 mmol) was added
J-L/ L th f

andt e ARt e o AR b T Rl o, The

reactiod! eﬁ?)ahrée Wad l&rﬁéﬁhﬁw i vaelio asnda tlol dihé msmue aehs dadded
IHNVR (CDCI 3): 2.77 - 2.81 (3H)

dichloramethane7(501 miR |—|)Thegs<jgt|on gva,§4wg§h9 wlngr &1 5@ ml), dried
(Mgsohérﬁﬁ'i hééé'%@?%%&?ﬂvéxgﬁy Lrhg)rggfdﬁ?%f Ri%é?gﬁgﬁgl?@smca plug,

eluting n@vﬂhvﬂéhmﬁdﬂéth&@pw Thee tfiliratet lnds lconaewirgied. I8 wacLo0i®w give

nmol ). The_reaction m xture was cooled to 0C and
Preparatlcm 5%137‘5"99 trifluoropropene (20.75 m, 0.2 nol) was

d
ms (EPLITZ PR 0 %%ﬁ%%%“%”ﬁ“?ﬂ‘?%ﬂ%ﬁ”ﬂ?m

'H-NMBV@DCIP)t 2.0Mhe 2108 (3H)o 2. 76 xt278 (3H3 2881 n2870(3ED, - 5.22

(1H), 53&%6‘@6@4%02590% gpﬂiw i jﬁ@"i} was added

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)vinyl]-1 H-pyrazol-5-yl}-N,N-dimethylimidoformamide; ~ from the
compound of Preparation 75 (6.50 g, 12.9 mmol) to give the fitle 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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of the solution remai ned bel ow 100C. The reaction
m xture was then stirred under nitrogen for 48 h. To

W0 b@onadged i on m xture was added di et hyl ether PADB2096)001579
and water (200 m) to give two phases. The aqueous
| ayer was separated and eXtracted with diethyl ether
(100 m ). The conbi ned organi c phases were washed with
water (100 m ), dried (MgSO4) and concentrated in

vacuo. To the resi dup #@MCWI ohexane (50 m),

resulting in precip Ton. The precipitate
N-{1- [SVMOnosﬁ(uiﬂedrd:metltwljpyimdlng?-ylﬂré -gyane-4-dh-(triflaorasaethybuiny!l-1H-

oo B3G5 T8 A glaih 7

(1.00 ggz 8¢nmof t%7g|(/e i tltlécgﬁlf'ouﬁd%% md)), 6.22 - 6.36 (2H)

repar at’l on

MS (ES){ M/Z{Mi-bﬂ |4c3r7d3 zenpecterd m@saﬁmt(aw;lﬂ)h@}ﬁﬁ"iﬁ #-H is 437.1

"H-NMA DRI BT 25 (Y pige, Y 193, % 08 -208T0HD; 6:28, - 6.28

(1H), 7.852P2681Y(1 Ay, @94(%1?6@-1)369m0(1\ms added, under

nitrogen, a degassed sol ution of
tetraki s(tri phenyl phosphi ne) pal | adi un(0) (2 nol % 23

t met hanol (2 ml). To this
S'm“arﬁ{?h&e%uﬁgﬁg%%aqueousgsod| um car bonat e sol ution

(IM 2 m) and the biphasic reactlon m xture was
heat ed under nitrogePreparatia® 58or 22 h. The reaction

ooIe di | ut nd the
N-{a-cipaiite o dpblorads B inte MEL W fhlfio 5
(tnﬂuor&ﬁie%ﬁyd@nyq ?HEbYrazsis-9 ﬁ[l(l?‘@&@léth?mﬁhd@mmrd@t ed fumer the
eam™of nitrogen. The residue was purified usin
compoand Iof dPrepa(ation caraes d9e. 04 mreel) tchw;ﬁ the ﬂlﬂem@ﬂtd (107
el ution, cycl ohexane : dichloronethane [3:2 to
mg). The appropriate fractions were conbi ned and

MS (Eg)gmzmm]jﬁbgt .0; @tp&téﬁ: ﬁ*((ja%sa‘br Gn7ea Oaﬂl_gmﬁ@g N8s G04).0

1; expected nas
H.NMEEOCIN Rk { B8 B, 296 - 280 §3H) e 68 1M, 3ipq © 7.22
oH), 748 : 750%RH) 628 ( 1M, 7.80 - 7. 82 (2H)

Preparation 54
N'-{3-cyano-1-[2,6-dichloro-4-pentafluorothiophenyl]-4-{1 -(difluoromethyl)-2,2-
difluorovinyl]-1H-pyrazol-5-yl}- 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 C16H1 OCI2F9N5S + H is 546.0

Similarly prepared to Preparation 3 was:

Preparation 55
N-{4-{1-[chloro(difluoro)methyl]-2,2-difluorocyciopropyl}- 3-cyano-1 -[2,6-dichloro-4-

(trifluoromethyl)phenyl]-1H-pyrazol-5-yI}-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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Preparation 61 tributyl (1 -fluorovinyl)stannaneTo a
sol ution of Preparation 83 (4.7 g, 19.4 mmol) in dry
wa@ 2006N34dberet hyl f or mami de (50 ml ), under nitr ogRCT/IB2AE6/001579
added bis(tributyltin)oxide (6 m, 11.7 nmol) and
caesium fluoride (500 ng,78.94 mmol ). The reaction
m xture was then stirred overnight at room
tenperature. The reaction mxture was diluted with
water (100 m) and extracted with a m xture of hexane
and diethyl ether (3:1, 150 m). The extracts were
washed with water (2 x 50 nl) and saturated brine
solution (50 m), drPeepanationsd6and concentrated in

5- amln%qclﬁoqgﬁlfd%@/ ?Mn%%ﬁﬁt@@)pﬁeéy@a I-%Bﬂgaz%%-g-léé%%{aﬁés
A mnxtdr@'@f Prég&?atronb@%dﬂ E’ﬁ , 11790nmol), Aibth&mdl, (54n|9hnd dmddonium

Simlarly prepared t
hydrox@eef;&rml)l ovas heaked eat Pafer i%rh.62 The reactlon mixture was

concentrgtq{tggb VfCng%[l‘iztﬁ? %au% ﬁ’@é/ 'fi'éed[ W{ fa-n?/or rram&é raphy

(silica), félQﬁ‘nd b\ﬁthcéi&ﬁﬁiﬂaﬁmeﬂiar%”/@ﬂh?r atétare PR1J. OTﬁegapﬁrobﬂammhctlons
give the title conmpound as a yellow ¢ stalllne

were cqmbin@d avsi carmentiated fogive the fitle compgund @ Orgh f or

MS (Eéf@lﬁ%ﬁ'dﬁo% &dg%@"r}mgﬁ? f&#t’é\%}ﬁ#%?ﬁ( % .98
H- NMﬁ (2D3CDY: 583 PS3B (1H), FH8 - 7.64 (2H)
V-{3 cyano-1-[ 2, 6-di chl oro-4- (di fl uoronet hoxy) phenyl ]

-1 Hpyrazol-5-yl}- L/,L/- dinmethylimdofornmam de;
fromthe conpound of Preparation 30 (3.1 g, 9.7 mmul)

to give the title comyapafhtion 579)- M5 (ES): MZ [I\/H+]
374.0; expected rrass‘rLC"IZIFII Cl2F2N5O + H i s

5- amlan—[ﬂ\,&cﬁmmJIoa/} (triflupsomethybphemy]-4 -vgn)gg H- grq;@lq—@;garbomtnle

may belpﬁeargd ggcor % IFE?%?BG:?,%7W69§§%7?779&B/\}09854§é_0.(

Similarly prepared to Preparation 31 was:

Preparation 58
N'-{3-cyano-1-[2,6-dichloro-4-(pentafluorothio)phenyl]-4-iodo-1 H-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 ml) was added
dropwise trimethyl 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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Preparati on 64 (3-cyano-1
-[2,6-dichloro-4-(trifluoronethyl)phenyl]-5-{[(1
W@E0064d34986 hyl ani no) met hyl ene] am no} - 1H- pyr azol P@F/H2)¢E/w1579

do)2inc To a solution of Preparation 62 (5.02 g, 10.0

mmol ) in tetrahydrofuran 724 m ), under nitrogen, was

added R eke(r) zinc ( 1.31 g, 20.0 mol) as a slurry

in tetrahydrofuran (26 m ). The reaction m xture was

[ r i SETREN, i RSS2

hydrochﬁ&ﬁd;a%jt(gf\f\%@al 0%)tedset l'e and S?Fﬁlgggglahyféon ture
of the seRAioA RN m&mﬂloeﬁ‘. 6%ihg Geaction mpdure vasdhensdirngsleander

nitrogen farofii. oFo dhe REBRIg yIKiLRe Was(AOHeU RNy aios, FidD b and
water (%7998@% tﬁjq?\] o{gﬂé% pﬁggeg gﬁ@ (?)qu'eBuE ycrwal sépdrafed 47d Bldracted

with dle&)brem@rﬁoe ,raht rTHé conﬂ»mamloeﬂgamoeplaﬁﬂwer@wasbed with water
action m X{rp{%ﬂ was stirred.,overn

(100 @) (ATERIoANARRPRITRIE B57aGHR W1 Q HotdoPURERYRS added
cyclohev\géé ({gﬁ ?afr aiSUﬁn@ baﬁr%&pﬂéféoﬁ‘frﬁﬁtlbﬁ TheRpeabitafe wad isolated

Ion

by decéh&@tmaommbn[ Wdshdid Withr eyclohexant| @mdodeed yvin) yaasioylg give

Preparéiﬁiﬁb’r%?ﬂ 6?{19(2! ZOl %%gl"%'@ﬁ I;ﬁg compound of

1H- B )| 84 472 3 t i Hyitle

H-NMEEY ound5°§°3§'3‘ CHPRR (BB G228l oy
3.03 - 3.06 (3H), 7.27 - 7.33 (2H), 8.22 - 8.25 ( 1H
Simlarly prepared to Preparation 39 were: Preparation

67 Preparation 60
/ V-[ 3-cyano- 1-[ 2, 6- dr-@ﬁ?-m-o—rf—p'ent af | uor ot hi ophenyl ] -

-amlno-(1‘i¥2f 6-@!@]11&@94 -(trifludrométhplplearp/l]-&-{1-(trifluoromethyl)vinyl]- 1H-
i]e /' V- di methyli m dof or mani de; fromthe conpound of
pyrazoler pafb&xmtale 58 (2.50 g, 4.47 mol) isopropyl nagnesi um

Toa m&t&re o%%’r%aratlon 82 (223 mg, 0.5 mmol) 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 mi) and
methanol (2 ml). To this mixture was added aqueous sodium carbonate solution
(1M, 2 ml) 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 (MgSO0.)
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 C14H6CI2FEN4 + 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] 5 11.8; expected mass for

C15H10CI 2F7N5CS + His 512.0 1H NWR (CDCI 3): 2.81 -
wQ288/18436), 3.09 - 3.13 (3H)1 6.41 - 6.69 ( 1 POT/IB2082001579

- 7.85(2H), 8.51 - 8.54 (1H) Preparation 68

/' V-{4-[chloro(fluoro)acet8d]-3-cyano-1

-[2,6-dichloro-4-(trifluoronethyl)phenyl]-1/-/-

pyrazol -5-yl}- L/, L/-dinmethylimdoformam de; fromthe

To a sq‘@nég} §E ﬁéalﬁééﬁ 3&?%3%85@ 6?? i ﬁﬂn%l%m %Ir%?xl mlﬁethylformé:lmlde
(50 ml)(ema@t eqtr@@m fwas @tmemﬁlseuﬁbummaomdes(mml ol iP-mmRl) and

3 2.79 - 2.84 (3 -
caesiuny fmrp)elgoo mg71 947m(mo 2|_|)?‘he8re@§ onsmigg%MZasz%en stirred
overnlgﬁ){ %P?(E]%r o RYatd ?A‘m'ﬂ'% fe ction mixture was dlluted with water (100

ST wor onet yl'-pyridin- 2-

ml) and-lewa@tedl wﬁl‘s-acamkture of inexaneyansk dpﬁtb}daﬁﬁger 48der&Ghal). o The
EP 50020

extractss WK NI avalar & o150 mi A spEHER R SRIERR 50 ™.
dried (@@?%@é{ %ﬁb&u@a@arhp%buolte §odl PrapHration 61 134 gY.as a

was added carefully to sul phuric acid
colourldgsaicentrated, 1 nml), ensuring that the tenperature

- (Eoitdh):r0 85, Zﬂ?gé ToF et L Jing e, 187 2L A5Q7H21.4b - 1.6

(6H), 4E1r1ep4a64t(|||q§1 5364 C&MB (1H) 3. 24 mml) in acetic acid (3
reaction m xture was then heated at 500C for
1 h and cool ed to roomtenperature. To a solution of

.. Pre ti 29 mml) in acetic acid (5
S'm"arlpﬁBrg%%dggggééﬁgaé%\%a er ?% foll owed by the
sol ution of the diazonium sal t added dropwi se at 00C.

A](‘]léle(r]I cog‘pl et e addi FWm hydroxi de (6 nm) was
N-(3-oganc- o drperadapauoraiah e st BB -ty v

dimeth#lﬁﬁﬂ%%?nﬂrﬁi%efrbﬁ') thesbripsurid bt PrSparation 8210y anmol to

vacuo he resi due was @artltl oned bet ween
give theltitle lcomposindaasa yatiowsrystating solid: or gani ¢ phase was

MS (ES) Rﬁkaﬂvﬁﬂ] &Y £.% {8t mas? 19 EXFRBISELIRG + M is 501.9

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-dichIorQ-4-(diquoromethoxy)phenyI]-1 H-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 C14H1 1CI2F2N50 + 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
(8-cyano-1 -[2,6-dichloro-4-(trifluoromethyl)phenyl]-5-{[(1 E)-
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vacuo to give Preparation 70 ( 1.0 g). M5 (ES): MZ

[ MH] 353.0; expected mass for C 11H5CI 2F3NAS + His
W@aBsA34466 NVR (CDClI 3): 6.01 - 6.03 ( 1H), 7. 75P€T/IB26&/001579

(2H) Preparation 71 /V-tS-cyano-i-*".

b-di chl oro™-~ri f | uor omet h8kyJphenyl | - Ori f | uor oacet yO

| Hpyrazol - 5-yl]- L/,L/-dinmethylimdoformamcle To a

solution of Preparation 87 (6.0 g, 15.3 mmol) in

_ e _ G Y N
(smorsE bR g s anmlans orocer

To a solutibnr ef Resparation A2 (5.62 @t 10dbmmelpisr tetiahydrefaeasy (24 mi),
unir BSREHE e S0 BB S0 28 B, 00 5 oy
tetrahyérﬂr?%.%‘&nc GORRY. OFhaPieyctisn Inisfire wAs thév stifrell dwvdrtighe at room

e appropriate fractions were conmbi ned and )
temperatumeentTiet @xcess giine metal xvas callgwen doesettle and the solution

. de-nrotected. produc TO,. ' .

containi: refasten 025! ety 4 Ruri SrkGRy G hext stage.
di net hyl acetal (5 m). The m xture was stirred
overni ght at room t ePpepatation 88d t hen concentrated in
vacuo to give Preparation 7 1 (6.7 g). M5 (ES): MZ
[ VH+] 488.0; expected mass${for CL6HOCI 2F6NEC2 + H i's
488. 0 1H-NI\/R(CDCIS):BQ._2 F 84 (3H), 3.09 - 3.13
(3H), 7.30 - 7.33 (2H), 8. L- 8.34 (1H) Simlarly
prepared to Preparation 39 was: Preparation 72

To a s igon STRIRRAD sine (5% ip teatytpluran, 798y 157 1) 42910, mmod I

tetrahydfljftLu/sdr%I {43 m)l,lrm@r- ?i&ogbh,_- :jrvas ?dded t2r;bromo-3,3,3;]’|tr|ﬂuoroprop-1 -
L -di ne ni dof or mapi de; . from t he conpoun

ene (164 g 80 Dol ( 6 5o T5BCHN Gixe) WaSosiTE| SUegBLt d the

solution&%&ﬁ{%r'gﬁg&g@sﬁd’%%wﬂﬁhgﬁﬁuﬁ%’ica%ﬁ.eCt ed mass for

His 470.0 1H NVR (CDCI 3): 2.79 -
2.83 (3H)1°'3.08 - 3.12 (3H), 6.41 - 6.69 (1H), 7.30 -

Similarry' Sr%p%?ég to Ered'p%rétic?n é‘? v&asJ.’H) Preparation 73

Pregaratioh 66
N-{3-cyano-1-[2,6-difluoro-4-(trifluoromethyt)phenyl]-4-iodo-1H-pyrazol-5-yl}-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)-1 H-pyrazol-5-
yil-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 C156H10CI2F7N50S + 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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LT-t S-cyano-i-”~. -dichloro”-~rifluoromethyOpheny
ANl uoroacetyO | H pyrazol - d-
wQ kJosn34466/- di met hyl i m dof or mam deTo Pr epar at i oPCBIBR2006/001579
(550 ng, 1.44 mmol) in dichloronethane (10 m) was
added N, Ndi net hyl f or mani d82 di net hyl acetal (190 ng,
1.59 mol) and the reaction m xture was stirred at
350C for 1 h. The reaction m xture was concentrated in

¥acuypsangyy he resi due was passed through a silica
(2H), 8§| ugfselqut?ng wi th di chl oronet hane. The filtrate was

concentrated in vacuo to give Preparation 73 (370 ng).
1H NMR (CDCI 3): 2. 77Preparatiomé8 3.08 - 3.1 1 (3H),

w-toichteTadie Shvnt s Bttt oo 1

pyrazol=t‘b-§'gﬁv,%'v-§iﬁhé1h9ﬁrﬁ'rc(dfdiﬁrrﬁar‘nld@l: drarhhihe) pompplhe 4of( Preparation 62
-hydroxy-1 -nethyl ethyl)- 1H pyrazol-5-yl]-

(1.0 g, LA MmO hisoRaRYINagReS HENBEO MB)-a sol uti on of

[ B | i i r af;
s (ES); BRZIEHG270%0 el masg 167101 B DGR ANEUK A [81470.0
"H-NMEN(QDTISE: 2.99pr 2184 (BRSO TR ¢BHYe7.20M 7.24 (1H), 7.67 - 7.71
tetrahydrofuran, 1.2 m, 2.4 nmmol). After stirring for
(2H), Bﬂﬁts-éééﬂbﬂe (5 M) was added via syringe and the
reaction mxture was allowed to warmto room

tenperature. To the ppaphiftionst ure was added water
(7 M) and solid sodium car bonat e approximately 20

5-Aming} 1-(FeblarosG-uiflaovensethyl-pyridini2yyl)141-py Fazole-Brcariaenitiiie
the residue S hgh di chl oronet hane. The

may be propared Bﬁ%%’\é?%ﬁeg’ﬂ’ogggar ated, dried and
concentrated in vacuo. The residue was passed through
a silica plug, eluting with dichloronethane, followed

by diethyl ether. The filtrate s concentrated in
vacuo to give the titdt (280 ng). Ms (ES):

R T e o e g
Sodiunt 3hilrite2 (224 - M@, 88.263Mimol. s Bded (car lly 7ty sulphurie acid
concobbt, e anstioe (b3 be eraahyHid et B, ver
stirring’ A PERRGEE ¥ 'H, - dediiRVd@d 2 -ml) was added, followed by Preparation 36
(850 mg, 3.24 mmol) in acetic acid (3 mi). 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 mixiure 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 (Na2SO,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 - 6.03 (1H), 7.75 - 7.78 (2H)
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5-yl]- L/, L/-dinmethylimdoformam de To a sol ution of
Preparation 92 (8.50 g, 20.8 mmol) i n anhydrous
w@oocds4res (100 ml) was added dropwi se trifl uor PEER2065/001579
anhydride (8.75 g, 4 1.6 nmol ). The reaction mxture
was then stirred overni gh§3 at roomtenperature. The
reaction m xture was concentrated in vacuo and the
residue was purified by flash chromatography
(silica)with gradient elution, toluene :
di chl oronmethane [ 1:0 to 1:1]. The appropriate
fractions were conbi ned and concentrated to give
Preparation 75 (7.1 Brepamtiong1 Mz [ M#+] 504. 0;

N-13-oyBEBRY L6 g ;strﬁ'%gf%ﬁwo%b@@"vg%ﬁ sta%*’% ;

yrazol75 V@Mmlme&\)ﬂﬁ’nldoﬁ)rﬁﬁnﬁldém Sim | arI y prepared to

Preparation 3 was: Preparation
To a salwq_mo[ ?xena@tl@nsﬁ {608 g,uwé’»nmel) )rbwr'aﬁnﬁ @5, ). was added
aropwishfotddcelt 3G (428 T, 6,24 389 mmol. The reaction mixture

was theh $§tireirat foom %3mger@tirg, uhbeb mlmogent ovgnmghtt H'ehe reaction
title conpo

d
mixturee AR (RNGRRYSIA CLBRe) RBNHS. Hofe) 348 Ruriiggk by flash

chromag&'{?gbﬁ 1@:0%2 %@nr@ v&n@?")tolﬁ)énci,isl?'%he,f” égrfbrbﬁr"ﬁtfb fratfions were

combm@dmahdr btynqmﬂmie@dtot give eq.)anmtluren ogopradectedr apdr densetected

product, Efqv f gﬁ,gggq%, O/\;qasap%'? Ei%%ﬂciyﬂﬁeﬂ"i’é’ﬁé’ "EhiG%Ed PIY N, -

dimethiiifor ah‘ﬁtigeﬂlh')dthﬂ‘ Qéétﬁr ('Slffhlg Tﬁé QRixtlve waspstirret @ﬁ/ermght at
reparation 94 ) to give the tit

room tamperatie ATsheRHONORENBIeS) in YACHGS Rrepasaiend c§§e7d9)-

s P O AR et 18P bR I s 4330

'H- NMR\(C{BCIdB} 2 IBohJ grfa( (BH), 309} memmmmo} aasy(m 8.30 - 8.34
-aircnl oro-4-
(1H)

Similarly prepared to Preparation 39 was:

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 + His 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)-1 H-pyrazol-5-
yl]-N,N-dimethylimidoformamide
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(trifluoronethyl)phenyl]-1 H pyrazol-5-yl}-
L/, /V-di met hyli m dof ormam de; fromthe conpound of
woe@pasabé on 96 (1 .20 g, 2.5 nmol) to give tPET/AIBWIE01579
compound ( 1 .1 g). M5 (ES): MZ [ MH] 485.9; expected
mass for Cl7HL 1Cl 3F5N5 +8H is 486.0 1H NVR (CDCl 3):
2.72 - 2.75 (3H) 2.93 - 2.95 (3H), 5.76 - 5.78 (1
H, 6.18 - 6.20 ( 1H), 7.66 - 7.68 (2H), 7.74 - 7.77 (
To Pre Féﬁ@@f(sf,ﬂmgg71944 mmol) in dichloromethane (10 ml) was added N,N-
| or o-4- ( pent af | uor ot h| Oth phenyl ] -
dumethwﬁmmmarmele dimetiwblacetnl! c(aeacmgt m59e mrgol) ansl the eackion mlxture

vas gy BESEVG B T, 838t e RS A b 9 e

resndueawgsg Esdfitfrbl a@lﬁéryb V‘@ﬁJtﬁfg' Witls dicHloroR®thane. The filtrate

ure OV ereactlon m xt ure was
was coménitaield i vacueo twglvad:hfeaazatlpnlm {37Ananghvashed wi t h

SRR 500 B B € oo WA 130% 48 115008 ) 5.7

1H). 7 SR (91 £enceda in vacuo to give Preparation
(1H), % (53é ?s a brometslg)fjld 1H NMR (CDCl 3): 3p87 -

3.94 (2H), 7.88 - 7.90 (2H) Preparation 80
5- AT no- 4- ( 2- br ono- aPeepanation 336 di chl oro-4-trifluoro

oo BBl R SRRSO ey

1H-pyré52cffﬁyrl]|§gw NEdlﬁeﬂMnﬁltigtmgm}iazldla?l Pr gpar ﬁt i on ﬁl »

To a soluion ok BAPAIRIIGR 82 G Sord 1 TTED Py BT BER LI - at -
30°C aﬁé%@%ﬁbit@e@&n&% %%éfo%dm?yﬂa?ﬁg%@bg?r@e (2M in

tetrahydnﬁﬂra‘noﬂ ZLml124GnhiTes). NAfer stitring f682. 19, avatpoe 45 mlhm added
-am no

via syring,Aneb b aeaSten BURUES WS HeNELEFeRt Bdoaut Emmeigtin. To
the redBIIte Mirtlre ERE3348ded ARASE7 8rnf3Ir anar Qbhdms&ﬁum carbonate (

approximately 20 g). The mixture was stirred for 15 min, filtered and the residue

was washed with 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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( 1-fluorovinyl)(methyl)di phenylsilane To a sol ution
of lithiumwire (2.08 g, 300 nmol) in dry

w0 edocabugas of uran (150 m ) was added net hyl di phrel/IBA006/101579
chloride (15.8 m, 75 mmol) and a catal ytic anount of
i odi ne. The reaction m xt8re was sonicated for 40 nmin
and then stirred overnight atroomtenperature. The
reaction mxture was cooled to -78C and 1, 1-

with gré’%éhp%hﬁﬁfnh kafb‘é?ne( am?émérorﬁéﬁlaﬁ@ow OVS 1PHS S Ethd ipprgibriate

Xt ur é mn. The mixture was stirred at
fractions We® tombindd and conegnivaiedda give Praparatonébd7dr®. The

v (esEF76. B T BT B P

'H- NM#XCDBIG) SordL Pegh @alH),a8.08 VEHe (BRYNFONM TV DI(2HE,8.34 - 8.37
ed (MySH4) and concentrated in vacuo. The residue
(1H) vvas purified by colum chromatography (silica, 1 kg)
eluting with hexane, followed by cycl ohexane. The
appropriate fractions were conbi ned and concentrated
Similarly&@oaf@d%ﬂ%?mnon 333wé§ g) as a colourless oil.
0.76 - 0.81 (3H), 4.82 - 5.01 ( 1H,

548-560(1H) 7.39 - 7. 6H), 7.61 - 7.71 (4H)
Simlarly prepared tMﬁHB&bé)n 79 was: Preparation

5 -2-yl]-3-cyano-4- trlfluoroace 1)-1H-pyrazol-
N-{1-13 ot StiRfludromethylioyridin2l-3:cyano.-(trifivoreacetyl)-1 Hpy

5-yl}-N, N-dignediayinsid formaimidé frome the compauadcoirpeseparation 93 (5.98 g,

ar at 0 I t the titl
156"1@8(3’8 &Wé‘?‘?tg'egé"m&?iﬂ’%lk@ﬁ? o3 ) 3088| 4. 04 (I2H)e
MS (ESZ Mz {Mﬁ+ﬁ39 xBééaaarrﬁasmr&am%mmmﬂyé 4391
hiori | 'uor oacetic acid

'H-NMRn{6DCI3): 2. &302 gad3bnd3d 1ph351ﬁh63(|'®u§ ﬁ%maaww d%33 8.35

4. 8 mol ). The reaction mxture was stirred
(1H), 8. %'(ﬁ??é?'qﬁo m n and then heated to 800C. The reaction

m xture was distilled and the product fraction
collected at -780C to give

Similarly prepared to Preparation 39

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)methyl]vinyl}-3-cyano-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1 H-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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Preparation 85 (30 g) [bp 25-30 0C]. 1H NWMR (CDCl 3):

5.76 - 6.07 ( 1H) Preparation 86 Chlorofl uoroacetyl
w@hdoens4es To phosphorus pentachloride (10.2 g, PEPIB2006/001579

nmol ) was added dropw sechl orof | uoroacetic acid (5.0

g, 44.6 mol) at COO0C. The86eacti on m xture was al | owed

to warmto roomtenperature and distilled at anbi ent

pressure (x 2) to give Preparation 86 (5.0 g, b.p.

650) . 1HNWR (D01 3) prépgibtiorbrd4 ( 1) Simiarly

prepared to Preparat Preparati on 87
5-aminoM-B-dicitaroid- pentafluorothlo phenyl] -4- |odo -1 H-pyrazole-3-carbonitrile

To a sphiionaoh Frsyion 98 8 B nT56 b RE Ao, 4q g was

added AQ88 ifinidid gﬁ@ﬂ%} '19‘7 rﬁﬁloﬁﬂa&l Ehe riachofikiuré Qv% sytﬁred at
the title conp

room tempename mm-rsnghbr Tmzraao'm nmﬂce wata qhblt@g,v_vﬂzb\ e__thylhmetate (1

l) and \&Caqdei i""ﬂ’b aqye%;s so% u%l’_%lg,gb:lpggtgéglu%n@ H)V‘l’}ﬁ x1§00 ml) and

brine (Eiﬁ”oelmr aFHéJBrzq%@uc phase was dried (MgSO,) and concentrated in vacuo to
mno- 1 (S@G di chl oro-4-trifluoronethoxy-phenyl)-1
give Prep@mtlamﬂs’e @apamrewniselido sul phuric acid (18M 54

1 d [ 9 g, 201 .2 mmol) and
HNM@A?%@%?’F% \ﬁé&gg“l’?eog ?%#%for 1 h. To t he
sol uti on was added acetic acid (200 m), followed by
2,6-dich|oro-4-(trif|uoronethoxy)aniIine (45.0 g,

182.9 Mol ) in aceti & aci d i90g ensuring the

tenperature of the s not ri se above 200C.

{ Idciy . AyNaf-pyrazble-3-
e R e e
carboniirilepnay betpreparssl acdasdingfto IS ﬁﬁggﬂ PonRr 58456388 ¢,

182.9 mmol) in acetic acid (1 15 m) and ice cold

water (145 m). The reaction mxture was then stirred
SimilarBVsrephesdt tAPrapReatidrevoeNRk ure. To the reaction nixture
was

Preparation 81
5-Amino-1-(2,6-dichloro-4-trifluoromethoxy-phenyl)-4-iodo-1H-pyrazole-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, WO9828278

Preparation 83
(1-fluorovinyl)(methyl)diphenyisilane
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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added di chl oronet hane (500 nml) and the m xture was
stirred for 10 mn. The two phases were separated and

w0 b@sasgemni c phase was washed with water (200 POC/IE20e5/001579
ammoni a (0.88, 400 m ) was added dropw se, maintaining
the tenperature of the m&ture bel ow 100C. This
m xture was stirred overnight at roomtenperature and
the organi c phase was separated and concentrated in

he | shak! i r -78°C d 1,1-
room ol uene}penTgﬁengdn?ﬁ 'gﬁ)gﬁ(/é/e graépe(\:r%gﬁc{)nw&(zz 4 3?
difluorodtBy(dr®) (apprax 228 mB®RI). Wasepqssedethroughs the migture for 30 min.

11H5CI 2F3N4AO + Hc|>S 337 OnéH-NI\/R(% 6- 3.
The mixtong) was stiged af -68°C for thgn wayr YJZ'IQP”‘S qmp%rpitl.g,re
The rea?,@SR gﬁ&@r{e ‘%v% Sﬁé‘ﬁ@{éooﬂltﬁ sattafed SnARsHIGH Hlofde solution and
extracted ﬁutﬁ dlicioHexane4x(2)t | Thel comizndueyx)ratisnyeie wasbed-with brine,

dried (Mgg S ﬁg%@,éntpqtggamay@wp 3 e(rg]s@%go\gv%gmgg m%{ %y?%olumn
chroma%djﬁg@??gl’_gél g @? Gféﬂ%v&ngﬁsﬁeﬁane ]thIJSWEd (%@bheﬁaﬂ& The

appropsat8. f%t@hﬁ)wﬂeeq:mnbmedrambconcentrated to glve Preparatlon 83(79)

%A@‘n 5 1-(2,6-difluoro-4-trifluoronethyl-phenyl)-1
as a cojQuiesS Ol e- 3-carbonitrile A sol ution of Preparation 56

H- NMF@‘{@@)G‘IB% d.762 oAl (3H)D 4r8P0s BIor (BHR>G/48I-B.60€1H307/89) - 7.51
was heated at reflux for 1 h. The reaction mixture was
(6H), 7@lentRéd4by addition to water and the subsequent
m xture was extracted with di chl oronmet hane. The
conmbi ned extracts were then dried (MJSO O and

Slfnllarlfy%?éﬁﬂidcﬂb@'re'paraft&ﬂvm wHse residue was purified by
col um chromat ography (silica), eluting wth

di chl or onet hane. The roRIia fractions were
conmbi ned and concent ﬁggaﬁi%é—ge Preparation 90 (250
-AminBHh-(2 K& . h eﬂ -leié%tﬂqi- Ié-@f-carbomtnle
Ammg‘éh? %m&% :4- Fﬁg%zdégﬁél yg pyveole
from thedempauralof Peepgaration 8P, (270(139, 97mmplx ’g}-gnve the tltle compound

(2.2 g).
'H-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 distilied 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
Chlorofiuoroacetyl chloride

To phosphorus pentachloride (10.2 g, 49.1 mmol) was added dropwise
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Preparation 91 5- Am no-1
-(2,6-dichloro-4-trifluoronethyl-phenyl)-4-(2-fluoro-a
W@ ea0gl1}4486 H- pyrazol e-3- carbonitrile To a sol up€DIB2066/001579
Preparation 80 (800 ng, 1.80 mml) in toluene (20 nl)

was added 18-Crown-6 (85.8ng, 3.24 mol) and
pot assi um fl uoride (anhydrous, 210 ng, 3.60 mmol) in
toluene (20 m ). The reaction m xture was then heated

chloroﬂ@éro%egtlé Qéudg(sﬁw,smﬁhﬁn{ toegn mxture was

centrated i n“vacuo and the residue was
The rearﬂmedmktumjg\raeaaﬂd)wedatOpWagn 2] momgte’mnelfamr@taﬂd distilled at

ether. The_ filtrate was,congce cuoto ive
amblenbp@ééld&(xo%)@av?%’ 'O”%@ ] 380. 8

1 safor 3H6C|2F4N40+HIS 381 .0 1H NWVR
H-NM 6 64911
Ifé%@%@% ( H),550-552(1H) 5.84 -
5.90 (2H), 779- 781(2H) Simlarly prepared to
Pr epar at i on aration 92

r
Similarly, p epgf%q/%Bf@ﬁ?@“é é’}‘ﬁﬁ)%ro 4-[(trifluoronethyl)thio]
phenyl }-1 H pyrazol -5-yl) -
L/, / Vdi met hyl i m dof op '.@erfg'pm t he compound of

Preparatlon 70 (1. ive the tit]
N-{3- cyamptnh&@ c(nczlzlorcvrﬂ)(trlfu@rpm@;how»m rw.ﬂ+ Rysazol-Gsyy é\(}&éd

dimethyJigRotcHinade it fid Bombaliyd of HEPQ@*?@%&*%%B mmol)
to glveﬂ\eﬁﬁtlecami&glﬁélmb2d) glt- f7| 73 ( 1"'% Preparation 93
chl or
MS (ES)sMUZ IVl 020 cxpeetar Tass foh /e aae SCIR AN & i 13b2 B
p
OO A9, 2o TEIETH0 0068 (9 s §TSImPY A 7.1
(2H), 7170 £7.@6r(dBYeti c anhydride (8.8 m, 62.6 mol). The
reaction mxture was then sti rred at room tenperature

for 3 h. The reaction m xture was concentrated in
vacuo and to the residue was added

Preparation 88

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 mi), 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 ml) 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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tetrahydrofuran (20 m ) and hydrochloric acid (10% 20
m ). The reaction m xture was then heated at refl ux
wo 006346k, To the reaction m xture was added BCTIB2006/001579

acetate and the two | ayers were separated. The aqueous

| ayer was extracted with 8 hyl acetate (3 x 30 m) and

t he conbi ned organi c phases were washed with

hydrochloric acid ( 10% 2 x 30 m) and aqueous sodi um
(22.4 g)hydrogen carbonate solution (3 x 30 n), dried (MSO)

and concentrated in vacuoXo give Preparation 93 (6.1
MS (ESy)M/AVBIKESB37 .0t éx@étbﬂeﬂ Bas for CeMpbﬁﬁ)léE3NA&+ﬂ-d) is 337.0

FENDO + 0 ( 4 - 7.64
N R CIR; BB e 28 80 00 (M, 76861 198 & o
prepared to Preparation 79 was: Preparation 94
[ V-{3-cyano-1 -[2,6-dichloro-4-(dif
Similarly yprepamchmxiiepacatior] 3t wasdo- 1 H pyrazol -5-yl }-
L/, Ndi met hyl i m dof or mam de; from the conpound of

Preparation 63 (2.4 ath ) to give the title
conpound (3.1 g). MH] 500. 0; expected
N-{3- cyéﬁéS1 tzos diétﬂbﬁd)ﬂ(&ﬁ&bw@ethdﬂy)meﬁa}q -Biddoe emrazol-Hgl}-N, N-

no-i -~ -dichloro”- entafl r ot hi oJ

en
dlmethmmpwfezmaau@,cfa@mowﬁt¢Qm90%8/0 "BpslP 331 @%rgmh"a rgmol)
9. Simlarl re dt
to glveﬁ\ﬁgtﬁar a&ﬁéou%@@é@ Prepar at i o% 86 bar® °

'H-NMR.(CDCI3): chV 6 r-&. @D (Bt 3mceem (3H); 7220 - 7.82 (8HYi 8A7or 8.20
0-4-(trifluoromethyl)phenyl]-1 Hpyrazol- 5-yl}-

(MH) L/, /V-dinet hyl i m dof ormam de; fromthe conpound of
Preparation 62 (5.0 g, 10.0 mmmol) to give the title
conpound (2.9 g). NSpt ratMnZQO I\/H+] 487 9 expect ed

mass for Cl6HICI 3F5
5-Am|na-18(2 6- dzﬂtsxo«etnfluommgthyl ehgeyllé hbpymze@ -3- %'V%
A solution s PreBarttich88 (400°R3" 31PRntdl) in phosphorus oxychloride (20 mi)
was heated at reflux for 1 h. The reaction mixture was quenched by addition to
water and the subsequent mixture was extracted with dichioromethane. The
combined extracts were then dried (MgSO4) 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; expectgd 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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4-Trifluoronmethylthio-aniline my be prepared
according to EP 546391 A2 Preparation 98 5- Am no-1
WO t@sB3db€hl oro-4-trifl uoronethyl - phenyl) - 4- ( 1PCT/1B2006/001579

- Hydroxy-2,2,2-trifluoro-1 - trifluoronethyl-ethyl)-1

H pyrazol e- 3-carbonitril €0

5-am no- 3-cyano- 1- (2, 6-di chl oro-4-trifl uoronet hyl pheny

| ) pyrazol e, see EP2951 17, (15 g, 46 mmol, 1 eq) was

sQlgikigl | | (hi | e iallyy e eonbshitated in
through?2 e, BRAF NIl Wb HRUIE CRl N JTBCrMaR v Sppoerate
vacuo t¢. GiviesP reipanatibre 8g5@Q mg). (si ngl e peak [487]). After

09l ] t - ethyl acet at

s (eSS e bointinadh forc heber gy Hika8fo

"H- ' Q grhd . (1HPEH.50r 1 §B20UH), BEgINeF.90N(3H), Phave, 7.81

HNMFPF?PQ%% 8::(1?1% c%%%e(gw’a?gd uﬁg,ermva)cuuo, yi el inzg t he

(2H) title conpound as a brown solid, containing traces of
solvent (22 g), that is used as such in the next step.
Preparation 99

Similari{¥ pl{eg)aféd o/ Preparafior32wds: f | uoro-1-trifluoronmethyl -eth
yl) - 5-cyano- 2- (2, 6-di chl or o- 4-

trifluoronethyl-phenyl)-2H pyrazol -3-yl]-N, N-di net hyl -
f or mani di ne The con‘pé[éﬂﬁré@uﬁar ation 99 (22 g crude
v 4 FRL: ; .
N-(3-oyghB7] 128 enfoRs TR ARr IR ticlBAenYIR LFORABORS Y
dimethylimidofoyiretidentrdm H@9eompoand of Arepa@tionolq (1.029,62193irsmol)
. then added slaxgd(g to,the reaction mxture (over 1
to give thejfitle campopp QM xture is heated to 40 OC and is

MS (E§3 ez j:MH i49@.d;fé’xp@8@dmués {1 4HYOEIZF3NSS ¢ H & 408.0
0 trate

nce under vacuuo and diluted with ether

600
'H-NMR{(CDGI8ER2.88sh284vi3H), Rdtler 306 (3B) G1§ -Fhad2d HédS@@eT 7.70

SH, filtered and concentrated under
(2H), 7&3%2§% ding to the titled conpound as brown solid

(20.5 g). Preparation 100 N -[4-(1
-Chloro-2, 2, 2-trifl uprepdration 93

5-Aminori-{3-0tl06abr BLOIBR P TA e dor (a2 S INEHE e Ayt
pyrazoltegﬁ-?gmfg{ilﬁfe The conpound of Preparation 99 (20.5 g, 37
ol eq

was solubilised in
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 mil) 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 mi), dried (MgSQ4) and concentrated in
vacuo to give Preparation 93 (6.1 g).

MS (ES): M/Z [MH+] 383.9; expected mass for C12H4CIFGN50 + 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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anhydrous acetonitrile and thionyl chloride was added
slowmy via syringe (44 g, 27 m, 370 mmol, 10 eq). The
WO e@et13@re m xture was heated to 85C for two hoRCBHIB2006/001579
conpl etion 200 m of cylcohexane were then added to
the cool ed nmixture and th2l pal e yel | ow powder was
filtered off (9 g). The renmai ning crude was then
adsorbed onto silica, dried out and eluted on a pad of
silica wwth DCM The desired fractions were conbi ned
and concentrated to afford a pal e yellow oil that
Similarly preparedda Riapatationi fWas1 "1 g) to give a conbined
yiesl of the titled conpound of 20 g. LCVB
[561] Preparation 101ppNsdrat -2-(2
6-di chloro-4-trifluo = nyl)-4-(2,2-difluoro-1
N- {3-cyano-1 -[2,6-dichioro-4-(difluoromethoxy)phenyl]-4-iodo-1H-pyrazol-5-yl}-N, N-

dimethyimidpioaTRENIRLTToBh e SemBetd of Shabatifondes (4. B8 mmol)
500 nml of hyd THF and

togive qiag)tln‘?e Bsgﬁﬂéggﬁr | guspen5| o(r)1 o?anye[(gu% nc i‘i?:nS ,

MS (ES).IKJI/ZWHHEGQ)O vexpeatidiomasgfare® 14Hh0GI2F2INEODSH shisvkdD.9

quantitative conversion to the perfl uoroi sopropenyl

compound (single peag ngghz ége crude m xture was

filtered through a p and t hen adsor bed
5- ammé‘-ﬁt[Q &oidhiGro- JJ(k@erﬁaflu@r@tfﬂ@)ﬂ)hﬁﬂﬂ]ﬁ%py@z@l@é ~osirbonitrile

toluene yielding the titled ound as a white solid
may be(prepgyedaa@qqdm t@rVV@QSOGOSQ EP 05469

-[ 5- Cyano-2- (2, 6-di chl oro-4-trifluoronethyl -phenyl) -
4 (2, 2-di fluoro-1-

Similark"prépaeydisePlagaratior 8pmasy| ) - 2H- pyrazol - 3-ylI]-N, N-di me
thyl -formam di ne Di azonet hane is generated using the

Al drich diazald kit %procequre L-180) on 15 grans of
di azal d. The freshl ym&ﬂgél ution of di azonmet hane
N-{4- [d{ﬁo mngiﬁ&’oﬁa?é%tfll 8-6 ojEeafichiorP éﬁtﬂnﬂbrﬁ@hﬂ)bﬁegyl]& H-

|n anh drous TH
pyrazoicsﬁyl}l-NJMglrpeimhmlmeLmamlda Jronsf thescamougdf of Prepasgtign 62

5.0 0, Fhf Bindh rat iy U cERBURRRETBY T pact acsumed 1o

MS (ESE M/!zqwgﬁ]rmgn@btmtw rrR@elfone 1BROEIBFANEO4HA-bis 488.0
unknown

THNMBHCIDGEN BiERl 93 bl ) 60 - G 10y Otiher Geci it 2sth 828 - 8.31
(1H)

Preparation 97
4-Trifluoromethylthio-aniline may be prepared according to EP 546391 A2

Preparation 98
5-Amino-1-(2,6-dichloro-4-trifluoromethyl-phenyl)-4-(1-Hydroxy-2,2,2-trifluoro-1-
trifluoromethyl-ethyl)-1H-pyrazole-3-carbonitrile

5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole, see EP295117,
(15 g, 46 mmol, 1 eq) was solubilised in hexafluoroacetone sesquihydrate and the
reaction mixture was heated at 100°C. After 2 hours, a LC-Ms showed completion
(single peak [487]). After cooling to RT, ethyl acetate (500 ml) was added, and the
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further purification in the next step.Cainms 1. A
conbi nation product conprising a conpound of formula
w@ gos/1Maes ein: RL is CF3, OCF2H, OCF3, -SCF3, P&NE2806/001579
-SQ2CF3, or SF5; R2 is H fluoro, or Cl-4 alkyl
optional ly substituted b¥2l to 5 hal ogen atons
i ndependently selected fromchloro and fluoro; R3, R4,
R5, and R6 independently represent H, Cl-4 alkyl

whole ct \95@ bﬁﬁh WHtSE(HY ml) thenbritd @KRBEE@AMY REen drled over

epen sel ected fromchloro and fluoro, or
magnescunh osubplwatef Iflllterer;l ad iconcenisated| usder vacugocomielding ,\the title

compouliiet B sl bR b o B B, o e s o

in the nﬁ ycl oal kyl, C(O OCi-6 alkyl and Cl-6 al kanoyl,
er |n each of the above groups may include one or
nore optional substituents where chem cally possible
i ndependent|ly sel ected from hal o, het, phenyl,

hydr oxy, -C(O) OH, kyl, G -6 alkyl, G
-6 hal oal kyl, C3-8 %@@ﬁy‘&@o -6 aI koxy, Ciy 6

N'-[4- (Z%H%mbk 2€tﬁflf10rot Ognf]jumbk;dthwmth¢)5rnymo-23(2£6dlahIow -4-
S Sel ecte
trﬁblﬁwmethyl-pbeavlbc@hbwf%gglagdﬂdﬁ%ﬁg"B‘%Wk&r %Kﬁ'&‘l”é*. n
The corﬁ@{i@nd’% ﬁ%s a #uentg%)\ﬁ ciiide frof d%v@%tihﬁat@}ﬁ@mmol 1 eq)

| ona ere chemcally possib
is suspevtiee nite ndichioseinethare f (E@@M)hwrtﬂerpmtﬁggemy dPimgthoxyacetal

d|methy@fgrq;agrgy(gqecg%ak,y'?g,(§(3 ) %ﬁl lpggg} ?g%hk 'ﬁ?&'? FEB@&@IWI&/ to the
reactiorﬁgﬂiﬁﬁ re g%véfroﬂnkiﬁ'e)r qmetnﬁea?ﬂdn ﬂlhlxﬁlre i§ raddtad temmec arrd is left
stiting do anhebura T Heortide TN % tar GocoREAlse 4ds! vaciuo and
e SRS, AP (P i v

bear
powder@ﬂ eM@SOED ffﬂte@@dl Ialmilcoacémrattadeandels edaeuma;dleﬂdmg wdhe titled

hal o,  het, hydr oxy, - COOH, i}
compound as brown solld (50 59) 4 y -HOO0C -6

Preparation 100

N'-[4-(1-Chloro-2,2,2-trifluoro-1-trifl uoromethyl-ethyl)-5-cyano-2-(2,6-dichloro-4-
trifluoromethyl-phenyl)-2H-pyrazol-3-yl]-N,N-dimethyl-formamidine

The compound of Preparation 99 (20.5 g, 37 mmol, 1 eq) was solubilised in
anhydrous acetonitrile and thiony! chloride was added slowly via syringe (44 g, 27
ml, 370 mmol, 10 eq). The reaction mixture was heated to 85°C for two hours to
completion 200 ml of cylcohexane were then added to the cooled mixture and the
pale yellow powder was filtered off (9 g). The remaining crude was then adsorbed
onto silica, dried out and eluted on a pad of silica with DCM. The desired fractions
were combined and concentrated to afford a pale yellow oil that solidified on
standing (11g) to give a combined yies! of the titled compound of 20 g.

LCMS [561]
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alkyl, G -6 alkyl, G -6 haloal kyl, C3- cycloal kyl,

G -6 alkoxy, G -6 haloal koxy, amno, G -6 alkyl
waredoao3ane di G -6 alkyl amino; and het represkC/B206/001579

four- to seven-nenbered heterocycllc group, which is

aromatic or non-aromatic9and whi ch contains one or

nore heteroatons selected from nitrogen, oxygen,

sul fur and m xtures thereof, and wherein said

het erocyclic ri ng |prmeMSubstltut ed, where the
val ence al |l ows, one or nore._su ents, sel ected
A2, el

N'-[5-Cyanoi2- mﬁhcr&a}r@r&rtnfmr@meﬂu' -pheqy CH orbal kyl

tnfluoror&@ygﬁ%yb?%px%go%gllmﬁgi llﬁﬁhé/l g&@@m&&%‘ ?r”e
The con dmabpationl 100 €0 §3Bmimdi) egsdissdlved inbRYIMiid

anhydroLiadiHiand 16081 Grrse/ dpdbrurpetais Pt isteezfilr £ 87110
mmol, 3%Hg%§ %lcfﬁ%g f§§t§+ Q'%qi@?gj@rm\ﬂlé/ gé&l‘\lﬂﬁfl@é’ cbﬁ\ﬁégslglaﬂ t0,the

perfluoréisoﬁrdp@hvlad:dmboum(singlpcpeml [596]) The csu@ Ribyire was f%tered

evovon gasel e o084 Bl i AR B4l p R it
eluted m%\%[@g\em&ﬂﬁg thetitldd ddtBpouiRy as @ Wh»@é selid (‘ﬁ&g) one of

or R6 is fluoro, with one or nore
ot her therapeutic agents. 2. A conbination as clainmed
inclaiml, wherein RL is CF3 or SF5. 3. A conbination

as clainmed in clali ein R is F, CF3 or
CHF2. 4. A conbi na{nFq'e Ergtl 'Wméd in any one of clains

N'-[5-Cya k R—gz6\1!!11@!1I©r¢L4F{aflaomnﬁélthbbplhem)é)ek(géﬁdlﬂﬂbtﬂ:ﬂo and R5
an

trlfluorometlaylyzyrgﬁprr&?ﬁgtggp &fg yﬁ N @ém"&hV%rr%g@gg' ai med
Dlazomﬁggarngﬁsﬁg@%ré%?{: G38'né |AlGich Akalt kit g ddeduey MSm) on 15

nation as clained In any_ oneg ({)
grams ¢fl diamid1 The fieshiyerepared sdutmsofad@zameéh@n@@ Arxeq, yith the

compo&l&gﬂ%rngrgﬁ@n %e&? 9,1 ﬁg@l,aécﬁﬁggﬂ#? ﬁq@?@r&fﬂs THF) and

the resﬁ'tt@x &W%th@i‘i‘ &Oleﬂ’\fsfdhcm'iq ifenal hGlW‘SSaf R]t I,Qan@rMs tshows
group by one or more fluoro

gr oup ? g
completr;l gghversion (&% oétitledicompauad H20ho c§ %—p{qﬁi&g assume
to be tt}j}r g%rtﬁéstpuciégo ing gyr@gégpgﬁ&]p Eha Lif%tﬁf a‘?ﬁﬁnl%dwﬁ%%rbbﬁ% OAfter

concentration under vacuuo, the resulting yellow solid (17g) was used without

further purification in the next step.
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and het. 8. A conbination as clainmed in any one of
claims 1 to 7 where RO is NH2. 9. A conbination as
web@oiredes n cl aim 1 where the conmpound of for neCEHIE2006/001579
is selected from
5-am no- 1-[ 2, 6- di chl or o- 49%ent af | uor ot hi ophenyl ] -4-[ 2,
2-difluoro-1- (trlfluoronethyl)cyclopropyl] 1
H pyrazol e- 3-carbonitrile; d-am no-i-"
Claims P- di chl oro”-Ctri f | uor omet hyQphenyl | ~- AR-di f1 uoro-i -
(trifluoromethyCcycl opropyl | -i
H-pyrazol e-3-carbonitrile; 5-amno-1

-1.2 ich 4- (1
1. A compifgp mph@#tocem%ﬂaés;#‘%n‘fé@%%%@@ﬁ@.ﬂ7
3- carbonltrl | e;
5-am no-1-[ 2, 6-di chl
pent af | uor ocycl dﬁr opyl) /-1-
pyrazol e-3-carb ril gAm no-4-(2,2-dichloro-1
-fl uorocycl opropyl )/- 1\ - [3, 6-di chl or o- 4-
(trifluoronethyl) kel Hpyrazol e-3-carbonitrile;
5-am no- 1-[ 2, 6-dj chl'|jor o- 4- pent af | uor ot hi ophenyl ] - 4- (pe
nt af | uor ocycl op® l Hpyrazol e- 3-carbonitrile;
5-amno-1 -[2, 6-di ro- 4- pent af | uor ot hi ophenyl ]1-4-(1
,2,2-trifluorocycl opropyl )-1 Hpyrazol e-
3-carbonitril e; d-armgino-i-".
-dichloro”™-Cirifl uoromnet hyQohenyQ‘ ti-Cdifluoronethyl)
An_di fl uorocycl oprofyl]-1 H pyrazole-3-carbonitrile;
5-am no-1-[2,6-clichloro-4-(trifluoronethyl)phenyl]-4-
(2, 2-di fluorocycl opropyl)-11/-/-
whereityr azol e- 3-carboni trile;
5-am no-4-[2, 2-difluoro-1- (trlfl uor onet hyl ) cycl opr opyl
R' is CFs1OCF28, 1GHac36F4- SQGFé,I S66et AP sheny! |- 1

razol e-3-carbonitr.il

R® is BLg aie. o[ 818- @lkuhpaﬁlenaﬂsbés&béﬁttﬁ%ﬁi Wil fRenyhglogen atoms

mdepe{lgﬁry# u%ggteétgt}@b gg\!ﬂ%?rqﬂdf fugppecycl opropyl] -1
R3, R* 5R5‘ H}M’;ﬂ[ é&eg&@ﬁ (rEbkéb’e‘?& Fetdy) i Spsbridiyaspssitiio by 1

T opy ro- -
to 5 halogen groups mdependently selected from chloro and fluoro, or a chloro or

4R‘ttr|fl uor onet hyl ) phenyl ] - 4-(

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, Ci.s alkyl, Co¢ alkenyl, Cas cycloalkyl, C(O)OC:.
alkyl and Cy. 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.s alkyl, Ci.s alkyl, Ci6 haloalkyl, Cas
cycloalkyl, Ci.¢ alkoxy, Cis haloalkoxy, amino, Ci¢ alkyl amino and di Cq.s alkyl
amino; '

RP is selected from hydrogen, Ci.s alkyl, Co.s alkenyl, Cy.¢ alkanoyl and C(0O)OC
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)phenyl]~1 H pyrazole-3-carbonitrile;
5-am no-1
WO p@dsa3dsehl oro-4-(trifl uoromnet hyl) phenyl ] - 4- [ BRCT/IB2006/001579
-(di fluoronethyl)-2,2,3,3- tetrafluorocycl opropyl]-1
H pyrazol e- 3-carbonitril &5 d-am no-i -".
-di chl oro™-Ori fl uor onet hyQphenyl | A-AM S, S-tetrafl uoro-
i- (trifluoromethyl)cyclopropyl]-1
ol OByl I £ haloalkyl, Ca.s cycloalkyl, Ci.s
hydroxyy - F?%.‘?ﬁ?’??% ?'{kyf f?uo?!:k%let%’ d) hen)(y AT
alkoxy, Ges braloalkoxy, amino, C+.¢ alkyl amino and 1@ ky amlno

or R ar§q! &&ég%ﬁ%rrr@tltg éb%i\f?h’ﬁﬂ@ Rutith FéyTBH$t &P gy form a three
to seveR —a%éfﬁbére[dzhéte%@yﬂhéfwcéﬁfeﬂlﬁlhgQ:fnmet hwreymplhemN,]Omr S

-di fluoro-1- “(trifluoromethyl)cycl oprop ¥ ln
atoms unpymdmeua- Baichrheigragyclie; ring may ‘béar one or more optional

substltuFT?s,( ép%cg&d irﬁgq ﬁyxﬁgﬂl%r(g @eétﬂdézr{ﬂ’ al:‘imkgcyc?g%? 23% k%)é)l Cre

alkyl, Cli; R¥K ZGH + Sk 0 Ts s dylckialikyl Gk B caliRoxy, Ci-6 haloalkoxy, amino,
f -di chl oro- 4 (trifluoromethoxy)phenyl]-4-[1
Cis a|ky|(&mﬂQﬁﬂd)ﬁ'e(t3h§/ﬂﬂ<¥'Za@inlmduor ocycl opropyl ]-1

het repgsgﬁ]{saé‘ﬁ&r-go 88 Fn'bE?ec{ heterocyclic Yroup, WhICh |s aromatlc or

ro-4-(trifluoro penty 4- [
non- aro?né?ndllaﬁdi which il:en(aﬁrisuonertmtrhgte) bg@lrmtonwsqlegted rom nitrogen,
ﬁ;azol e- 3-car ?@mtr g ing is optionally
oxygengs rRNd midugRsinerReQly and whereln SRIPNRIBIRAVEIS ARG 1S ORYP
subsﬂtuﬁg& Whét ﬂfeovdlen«f)@;hhd\ivﬁs%/ﬁﬁtﬁmrimw Inote substituents selected from

razo e-3-carbonitri

halo, cﬁaram nitro,1 Cj 3, akyli Enk dradoaliyl; Grief alEXBRRHPIE - 2dYHHEHY)Cree

alkyl, CLOYIES ol ahuARas it P LA P8 YiddkiuBAif B¥lebted from

hydrogéh dO?Q' kgl andi €L Hcﬁlnéiﬁ\]lhwﬁhid“renylda@h"ﬁ thé |above- groups may
(trifluoronethyCcycl opropyl |
mcludewqg/oamre(pgtlpaat subrityents where chemlcally possible independently

selecteé %@nﬁ hqilé:,t bﬂ%ﬁ l‘ﬁ{)%ﬁ%@ opr Q)‘??@ﬂ)é' b, [é1§ alikfll Cis

hanaIkyB@&mloallkyl Gr. yhlkoity Hopy halnaillm@, aanm, { ¢ alkgl amino and di
amno-i-1$S

C1.6 aliyhaming; lggraoﬁl@qrﬁipa%tlpalily]ac%table §ﬂltfq>rLR)rpgrqg thereof;
with thoEolisd $i R 12LeRrE OPRRIEC.RT, Y, on B is fluoro, with one or more

t alific 4gérist- dlchloro4(trlfluororrethyl)phenyl] 4- [
other @é@é dﬁ?l 8oro 1-(trifluoronethyl)cyclopropyl]-1
H pyrazol - 5-yl car banat e;

2. A combination as claimed in claim 1, wherein R'is CF3or SFs.
3. A combination as claimed in claim 1 or 2, wherein R? is F, CF3 or CHF2.

4. A combination as claimed in any one of claims 1 to 3, wherein R® and R* both

represent fluoro and R® and R® represent hydrogen.
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2,2,2-trifluoroethyl 3-cyano-1

-[2,6-dichloro-4-(trifluoronethyl)phenyl]-4-[12,2-diflu
wWo@e@e/134466 r i f | uor oret hyl ) cycl opropyl ]-1 PCT/IB2006/001579

H pyrazol - 5-yl car bamat e;

5-am no- 1- {2, 6-di chl oro-49p(trifl uoromet hyl)sul fonyl]p

henyl }-4-[2,2-difluoro-1 -

(trifluoromethyl)cyclopropyl]-1 ) 3

iR [ plai 4, wherein R” is CF3, R™ and
5 A co@}%g@ﬁ@%ﬁkﬁgﬁg?jﬁ ???iér{éugf%'ﬁéﬁﬁ ey o[22 dif]

R* botrt@pPedent fluoro and R® and R® represent hydrogen.
(trifluoromethyl)cycl opropyl ] -5-[¥pyr| di n-4-yl met hyl ) a
m no]-1 H pyrazol e-3- carbonitrile;

5- am no- 1- .6-dj chl - 4- (.dif.l h |} =é-
o. A comSalsh 35\cmich FhSY Bof ACHEAC) B WY S aha
and RB?ﬁfgﬁbﬁ;%@E@- carbonitrile;

no- 1-| 2, 6- di chl or o- 4- pent af | uor ot hi ophenyl ] -4-[ 1-
(difluoronethyl)-2,2,3 >3- tetrafl uorocycl opropylj-i

7. n xRS R GO Do RFRGEF Y 02y RS o o
NH,, Cﬁ.é aikbxychiidonylasinemaithysptioriab Bubstitution on the alkyl group by one

razol - d-yl car banat e; ridin-4-ylmethyl | , .
or morg- f ﬁogrpup_s,y di-C16 alkylamirﬁ)g and het, &1-6 alE))r/Iammo, with optional

L

and hett pyr azol - 5-yl carbamate; pyridin-3-ylnethyl 3-cyano-1
- b-dichl oro”™-~rifluoronmet hyQohenyl | A-p”-di fl uoro-
1-(trifluoronmethyCcycl opropyl H

: ¢ f dRigl o Z- tAYis NH
5. A ool NERAPhs Fa AR T o TR o e
-di fluoro- 1-(trifluoronethyQcycl opropyl J-i

9. A cg-n%é%gz&{la‘%s Xllalcrﬁé alﬁaélgimlﬁ Wﬁér%aﬁ% 'c%'rﬁﬂc;m{d%'f formula (1) is

selected #orf: di chl oro-4-(trifluoronethyl)phenyl]-4-[2,2-
difluoro-1 -(trifluoronmethyCcycl opropyll -i
5-aminesz,ézdichlsrqrﬂmrm@ﬂmr@thlqpfpgnvﬂ]oﬁr-f%%&fiuoryrh hyl
(rituordpiRtBeyEIoRToBYIE HHPYRZOIS 3SaOMISt 1 - 4. 2, 2-
5-amind-1 {2 8rdicAlord-a+(trifluceometiyiyphenyl]-dpi2qd vifluoro-1-
) H pyrazol - 5-ryl c:ﬁlnr z_?mat e; agd L _

(trifluororagthiicyelopropylin 51-BYr@zelesicay PRl - 2, 2- di f 1 uor ocycl

: | diatiebeea O ch 4. .
5-amir o e 2 2 Do BBy 14
pyrazoles-Gagarbonitrileal t t hereof. 10. A conbination as calinmed

5-aminior21 -?E}é—(?igﬁlo%-fetr?ﬂurgsror%\ettr?yl)%h\gﬁ?/f]?4-fp%%t§f?dg%gfé|6&%pyl)-1 H-
pyrazole-3-carbonitrile;
5-amino-4-(2,2-dichloro-1-fluorocyclopropyl)-1-{2,6-dichloro-4-
(trifluoromethyl)phenyl]-1 H-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-
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conpri ses a conpound of fornula (I), or a
phar maceutically acceptable salt thereof, and one or

worRoe/1dt4her anti-parasitic agents. 11. A conbi PEI/IRM0681579

clainmed in any one of clainms 10 where the one or nore

ot her anti-parasitic ager9t7s are selected from

i vernmectin, avernectin, abanectin, emanectin,

eprinomectin, doranectin, selamectin, noxidectin,
dlﬂuorocpemﬁepyl] mH-Wrbmlde&-oamomiaw)endazol e, fenbendazol e,

s amincb L e or - R BB oy R SRS

pyrazolé’é’H&%Sm rﬁé‘a”t el, norantel, triclabendazol e,
I quant € epS|pranteI fipronil, [ufenuron,

5- amlnoe@ﬂzQedlguo?oeb(lthﬁuommﬁhyhcyolwr@@yl]dpfa Grdifuprodse of a
nd o I d bed I
(riftuorogaRVIBaR LIy ARt SBONGERE ¢ her eof - in the o
5- ammo'-‘?-"[‘é'faé&&Hlb?o-afpeautam%remmenyl]mwmnuatdmwéth )ih2one

re further therapeutic agents as described in any
dlfluorocwmprbpylﬂ-éM'hpyraZOEEB-@arfo\ltﬂlQJr the treatnment of

s-amincE AP uFRIOE s R R SranipRepL BRI Fi2 ooERmEs 4. o
(trlfluorcﬁ'hgﬂpglgéheﬁil] @Wéﬂé@ba@nﬁmmccept abl e salt

5-aminastda @@a%?&wﬁ‘é{;w RReR - TGl oroR Ry -2 2.3,
tetraflud?B&IBS OB H-bYrazld-3Rafo St ent .
5-amino-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2,3,3-tetrafluoro-1-
(trifluoromethyl)cyclopropyl]-1 H-pyrazole-3-carbonitrile;
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-{2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-5-(methylamino)-1 H-pyrazole-3-carbonitrile
5-amino-1-[2,6-dichloro-4-(irifluoromethoxy)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]-1 H-pyrazole-3-carbonitrile;
5-amino-1-[2,6-dichloro-4-(trifluoromethoxy)phenyl}-4-[1 -(difluoromethyl)-2,2-
difluorocyclopropyl]-1 H-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-(trifluoromethyl)phenyl]-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)- 1 H-pyrazole-3-carbonitrile;
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5-amino-1 -[3-chIoro-5-(trifluoromethyl)pyridin-2—y|]-4-[2,2-difluoro-1 -
(trifluoromethyl)cyclopropyl]-1 H-pyrazole-3-carbonitrile;

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

2,2,2-trifluoroethyl 3-cyano-1-[2,6-dichIoro-4-(trifluoromethyl)phenyI]-4-[2,2-diquoro-
1-(trifluoromethyl)cyclopropyl]-1 H-pyrazol-5-ylcarbamate;

5-amino-1 -{2,6-dich|oro-4-[(trifluoromethyl)suIfonyl]phenyl}-4-[2,2—difluoro-1 -
(trifluoromethyl)cyclopropyi]-1H-pyrazole-3-carbonitrile;
1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-5-[(pyridin-4-yimethyl)amino]-1 H-pyrazole-3-
carbonitrile;

5-amino-1-[2,6-dichloro-4-(difluoromethoxy)phenyl]-4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1 H-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- (tnfluoromethyl)phenyl] -4-[2,2-difluoro-1-
(trifluoromethyl)cyclopropyl]-1H-pyrazol-5-yicarbamate;

pyridin-4-yimethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl]-4-[2,2-difluoro-
1-(trifluoromethyl)cyclopropyl]-1 H-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-(irifluoromethyl)phenyl]-4-[2,2-difluoro-
1-(trifluoromethyl)cyclopropyl}-1H-pyrazol-5-ylcarbamate;

1 H-imidazol-5-ylmethyl 3-cyano-1-[2,6-dichloro-4-(trifluoromethyl)phenyl}-4-{2,2-
difluoro-1-(trifluoromethyl)cyclopropyl]-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-difluorocyclopropyl}-1-[2,6-dichloro-4-
(trifluoromethyl)phenyl]-1H-pyrazole-3-carbonitrile, or a pharmaceutically acceptable
salt thereof.
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10. A combination as calimed in any one of claims 1 to 9 where the combination
comprises a compound of formula (I), or a pharmaceutically acceptable salt thereof,
and one or more other anti-parasitic agents.

11. A combination as claimed in any one of claims 10 where the one or more other
anti-parasitic agents are selected from ivermectin, avermectin, abamectin,
emamectin, eprinomectin, doramectin, selamectin, moxidectin, nemadectin,
albendazole, cambendazole, fenbendazole, flubendazole, mebendazole,
oxfendazole, oxibendazole, parbendazole, tetramisole, levamisole, pyrantel
pamoate, oxantel, morantel, triclabendazole, praziquantel, epsiprantel, fipronil,
lufenuron, ecdysone, tebufenozide and imidacloprid.

12. Use of a compound of formula (1) as described in claim 1, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament, in combination with
one or more further therapeutic agents as described in any one of claims 1, 10 or
11, for the treatment of parasitic infections. |

13. A pharmaceutical composition comprising a compound of formula (l) as
described in claim 1, or a pharmaceutically acceptable salt thereof, one or more
further therapeutic agents as described in any one of claims 1, 10 or 11 and a
pharmaceutically suitable excipient.



