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WO 2006/027129 PCT/EP2005/009271 Ortho-substituted
pentafluorosulfanyl benzenes, method for the production thereof and their
use as s nthe5|s intermediates 5 The chemistry of pentaflu

%Wﬁif ned importance in the last few yearsP &d Jééé@%“{h(ggzm
novel preparatlon processes have been found (Tetrahedron 56 (2000)

B are@t?&%ﬁ7b@9&@§ﬁ]t?énié'?u\é@vﬁ{efﬁ&ﬁ% (OfH¥ YRBA{RWon

compoun wn which bear substituents other than hydrogen and
fisiRafANd Bic 9?%@&%@%%8“ l%gﬁ%o the pentafluorosulfanyl

group. The only known synthetic route (Journal of Fluorine Chemistry 112

(FPRLLREDUFL DENRARIVR TGRS @&Wﬁﬁ\ég%éf@biﬁ@cﬂmﬁﬁ@@r\mﬂbe in

p@ﬁg eLc{% The authors gcifunlkfoer chl)seprét k oe( %83 have been
{ily] ‘é’uY%"?{ gen%ﬁ% {HICR'DeReAl] 3 or ution v

diﬁwmqi Tm‘gaimﬁr@ﬁr @@&%0&1%@@%?/ dﬁf@ﬁ&iﬁﬁeﬁﬁ% (é wm (2;@% 73013).

Saewd/£E963) 364 dhi tbéf?fd@f\ﬁufpﬁﬂmm itie possitte tehich bear

e'e%f%gh"'%%"&ﬁgpa%';w% DS BRPASHINL BN RRAATH IR MR SHno-

swa novel oft ubstituted pentartlu sulfanyben enes

a@%ﬁf&‘n@j Wﬂl&%@%&ﬂ[ﬁéq}fﬁﬂ%@%%r%@al%g KHeRLSPILNC route
preparing wieHicanrentSheaiaistostici2id2020 JiQ#id)cogsial sxpestitigescagents
ggg%@:dgzﬁ\gﬁ%g%@% mm@tﬂ:\ﬂﬁﬁ B%W@fage%'@%ﬁ%@%%ccount for this

odicides and mer |nvent|on relates to
B RSB A e P RRTHIRY T AR BT BE htplly makes
pmﬂmhed@shﬂmﬂmnumdmfdlﬂﬁddtmﬁl@lmmas R3IsoFIgreR by pthar 2sithers
‘(’:Va{]f)rgﬁjdﬁ&ﬁ BSob -GN, (122 ﬁ'K@Xﬂ]@ﬁéﬂﬂ@ ls@pAdIng that it is

(%%i?)@ i ?Eﬁg?&@%ﬁ%m?ﬁgﬁg‘% e 0 3“le s Ao Bosition, fo, the
opeyd&f&llaWhan’B 4reors, 6,17 or@!éarbmaatorr@\rﬁiwh@ﬁw QUQ%MGd
w@%@@@m&nwe&m&@l@c@@y fibeiineditomsicR6 oMitieClvBiudble

oL e Yé?gsl f%r razéhﬁ%rb%r? 8F86§rmg medicaments, diagnostic aids,
liquid crystals, pesticides, herbicides, fungicides, nematicides,
parasiticides, insecticides, acaricides, arthropodicides and polymers.

The invention relates {o pentafluorosulfanylbenzenes of the formula 1.

In a first aspect, there is provided a compound of the formula |

R4
RS _A_-R3
F |
Fulh
=S R2
F T
F T R1

where
R1 is Cl, Br, 1, -CN, -SO2R6, NO3, alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, «(SOq)e-(CH2)¢-(CF2)g-CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4,
5.6, 7 or 8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may
be replaced by fluorine atoms;
R6 is OH, F, Cl, Br, | or alkyl having 1, 2, 3 or 4 carbon
atoms;
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2 R7 and R8 are each independently hydrogen, alkyl having 1, 2, 3 or 4
carbon atoms or -CH2-CF3; b and c¢ 5 are each independently zero or 1;
dis zero,1or2;eiszeroor1;fiszerg, 1,2,30r4; giszeroor1;10or
R1 is -(CH2)h-phenyl or -0-phenyl, in fvhich the phenyl radicals are
unsubstituted or substituted by 1, 2 or 3 radicals selected from the group
consisting of FRTlal,R§ -Oj-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4

carbon atoms, alkyl 1pauil igadgpgrqgéhg?r §arg§@n5 amdgi- @Q,Z@-Iﬁ P 3

is zero or 1; k is zero, 1, 2 or 3 h 15 810y . or20R1is
-(CH2)1-heteroaryl WHIC?‘I S unsu% Itu e or SL?ostltated by 1,2or3
radicals selectédritben the group consisting of F, Cl, Br, 1,

-Om-(CH2)n-CF3, alkgre/e BaNin@dpandaiitly gardosy atoms, alkyl having 1,
2,30r4 carbog atorr?szan %g%EHB 25 mis zeroor 1; nis zero, 1, 2 or
3: 1is zero, 1,2, 3 or 2°R%'is hydfogen, F, CI, Br, I, -CN, NROR10,
-OR11, -SR12& -COR33€I80yEH3, -(SOr)s-(CH2)t-(CF2)u-CF3, alkyl
having 1, 2, 3,30 4, sorbccarb®nsatems or cycloalkyl having 3, 4, 5, 6, 7
or 8 carbon atqms, |n 9&% 1r3.30r4 hydrogen atoms may be replaced
by fluorine atoms; R9 R10, Rll and R12 are each independently
h9drogen, alkyl having 1, 2, 3 35 or 4 carbon atoms,

-®H2)vigCiim)cPBeakydcatbahgnyl,
in-which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3 radicais selected from the group consisting of F, Cl, Br,
I, -Oj-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alky!
having 1, 2, 3 or 4 carbon atoms and -SO2CHg;
j is zei*o or1;
k is zero, 1, 2 or 3;
h is zero, 1, 2, 3 or 4;
or
R1 is -(CHz)-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, CI, Br, |, -Om~(CH2)n-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -S0O2CH3;

m is zero or 1;
n is zero, 1, 20r 3;
| iszero, 1,2, 3or4,
R2 is hydrogen, F, CI, Br, I, -CN, NROR10, -OR11, -SR1Z2,

-COR13, -SO4CH3, -(80¢)s-(CH2)}-(CF2)y-CF3, alkyl having 1, 2, 3,

4, 5 or 6 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon

atoms, in which 1, 2, 3 or 4 hydrogen atoms may be replaced by

fluorine atoms;

R9, R10, R11 and R12

are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms, -(CH2)y-(CF2)w-CF3, alkylcarbonyl_
having 1, 2, 3 or 4 carbon atoms or alkylsulfonyl having
1, 2, 3 or 4 carbon atoms,

or
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having 1, 2, 3 or 4 carbon atoms or alkylsulfonyl having 1, 2, 3 or 4
carbon atoms; or 3 R9 and R10, together with the nitrogen atom bearing
them, form a heterocycle of the formula lll: N\ [l X and Y 5 are each
independently CO or SO2; R13 is OH,3aIkyI having 1, 2, 3,4,50r 6
carbon atoms or alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms; q and r are
each independrRotlyrid R 20, 10geiheenwith thdsnfeogieh, 2{@obéating them,
zeroorl; vis ZR0n L Rt clé\/é@@@@&%;&@;pne of the R3 and R4
radicals is hydrogen F, ClI, Bf, I, -CN, -NO2, -COR14, -S02CH3, alkyl
having 1, 2, 3,4,5or 6 carbon atqg kexy having 1, 2, 3 or 4 carbon
atoms, -Ox-(CH2)y-CF3, R14 is ,QH a ing 1, 2, 3,4, 5 or 6 carbon
atoms, 20 alkoxy having 1, 2, 3,4, 5.6 arbon atoms or '
-Oaa-(CH2)bb-CF3; x is zero or 1; y is zero, 1, 2 or 3; asis zero or 1; 25
bb is zero, 1, 2 or 3; and the other of {he R3 and R4 radicals is
Oss-phenyl, in which the phenyl radical is unsubstituted or substituted by
1, 2, 3, 4 or 5 radicalXs®idcted from the group consisting of F, Cl, Br, |,

30 NO2, alkyl having 1, 2, Swa%@mgﬁQMIdasﬁprrCFS
"CF3, -OCF3, l%%:g CN (?-l a(&yf[ﬁavmg 1, 2, 3, 4, 5 or 6 carbon atoms or
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms;
gandr
are each independently 1 or 2;

S is zero or 1,
t is zero, 1, 2, 3 or4,
u is zero or 1;
v is zero, 1,2, 3 or 4,
W is zero or 1;

one of the R3 and R4 radicals
is hydrogen, F, Cl, Br, |, -CN, -NO3, -COR14, -S02CH3, alkyl having
1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, -Ox-(CH2)y-CF3,

R14 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms
or -Oaa-(CH2)bp-CF3;
is zero or 1;
is zero, 1, 2 or 3;

aa is zero or 1,

bb is zero, 1, 2 or 3;

and the other of the R3 and R4 radicals
is Ogg-phenyl,
in which the phenyi radical is unsubstituted or substituted by 1, 2, 3,
4 or 5 radicals selected from the group consisting of F, ClI, Br, |,
NO2, alkyl having 1, 2, 3 or 4 carbon atoms, -SOqqCH3, -SO;CF3,
-CF3, ~OCFj3, -SF5, -CN or COR13;

qq is zero, 1 or 2;

rr is zero, 1 or 2,

ss is zero or 1;
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qq is zero, 1 or 2; rris zero, 1 or 2, ssis zero or 1; 4 R5 is hydrogen,
-N02, -SO2Cl, F, Cl, Br, I, -CN, -SO2CH3, alkoxy having 1, 2, 3 or 4

carbon atoms, NR15R16, -O-(CH2)ee- (CF2)ff-CF3,
-(SOgg)hh-(CH2)jj-(CF2)kk-CF3, alkyla’having 1,2,3,4,5 or6 carbon
atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon 5 atoms in which 1, 2,
Rér 4 higdrogageomshifty b&Rgflacdd Byl fiGride fd¥ns:FT 4wl relleexy
arega;ﬁéoﬂ@peweat,ly hfxf/déeg%atbwma&?%, zmwsﬂfarbomwee—
or - - : e re n nde zerp or 1: . ero,

or 2 NS A 2 OB GBI 18 oA b2 8 e 4 5
-(CH2) - theaybon -@iphenyr inywltialkyhdghingy|Fadicdis Bre’ or 8 carbon

unsubstiiied n SHRRIUtE Db Lo 40nddiieAlaseirsteskione thepgioes by
consstlﬂ%{?f F, Cﬂﬁ Br, 20 I, -Omm-(CH2)nn-CF3, alkoxy having 1, 2, 3 or

4 carbol"&tdiifs® Qgﬁ”having 1, 2, 3 or 4 carbon atoms and -SO2CH3;

mm is zero or R1nasd&d61, 2 or 3; Il is zero, 1, 2, 30r4; 250rR5 is

-(CH2)00-heteroaryl whichdgvnstdstindedty sybssigeieddivyl h2awvng 1. 2, 3

radicals selected fro tg% IR g&nﬁissgrgg@ﬁ B 1
-Opp-(CH2)rr-CF3, al (r)xy %aving 1,2,30r4 cEarbo%'atoms, alkyl having

1, 2, 3 or 4 car®®r@Bbthtoms and -SO2CH3; pp is zero or 1; rris zero, 1, 2
or 3; are each independently zero or 1;

gy iszero, 1or2;
hh  iszeroor 1, .
i is zero, 1,2, 3 or'4;
kk is zero or 1;
or
R5  is -(CH2)y-phenyl or -O-phenyl,
in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3radicals selected from the group consisting of F, CI, Br,
I, -Omm-(CH2)nn-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CHg;
mm s zero or 1;
nn is zero, 1, 2 or 3;
Il iszero, 1,2, 3 or4,
or
R5 is -(CHp2)oo-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, 1, -Opp~(CH2);-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO>CHa3;
pp is zero or 1;
rr is zero, 1, 2 or 3,
00 is zero, 1, 2, 3 or 4,
and salts thereof;

Preference is given to compounds of the formula | in which:
R1 is Cl, Br, 1, -CN, -SO2R86, NO2, alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, -(SOqg)e-(CH2)+(CF2)g-CF3,
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00 is zero, 1, 2, 3 or 4; and salts thereof; 35 Preference is given to
compounds of the formula | in which: R1 is Cl, Br, I, -CN, -S02R6, N02,
alkoxy having 1, 2, 3 or 4 carbon atoms, NR7R8, -O-(CH2)b-(CF2)c-CF3,
-(SOd)e-(CH2)f-(CF2)g-CF3, 5 alkyl I"iaaving 1,2, 3,4,5o0r6 carbon

atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, in which 1, 2, 3
or 4 hyciiegiehaaiogd n2y8,be feplat e thp fiuaidnesa0o o IRalky I bEVIPAA, 4,
Br, I or gliyl faying Ly Rod Qidhf@RORKRIKIPNS: RéranA\RBE-eaes may
independently hydragep, alkyl having 1, 2, 3 or 4 carbon atoms or
-CH2-CB3' ;Xé%%egof% ﬂ}‘@g 8@%98&%endently zeroor 1; dis zero, 1 or 2;

e is zero or 1; R zeris O3,  ofh: By.id serallsyl heyigerh, id, 3 or 4 carbon
-(CH2)h-phenyl or -Ozgbgiyl, in which the phenyl radicals are
unsubstitutedgggbati%ged by 1, 2 or 3 radicals selected from the group
consisting of F, CI, gr, , -Oj-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4

carbon atoms, alkyl Z0eh&@#y NAePsRientyrhYAT2eRRs alk-Beyieat, g3
is zero or 1; k is zero ot,LaarBoh somaropr;2H3-014; or 25 R1 is

-(CH2)1-heter%%aNgich is unsubstituted or substituted by 1, 2 or 3
radicals selected” from the group consistin% of F, Cl, Br, I,

_Om-(CH2)n-CF3, alk®& eASDiH SNl &I0R atoms, alkyl having 1,
2, 3 or 4 carbod atonis zmw-3QPECHS; :

e is zero or 1;
f is zero, 1, 2, 3 or 4;
g is zero or 1;

or

R1  is -(CHo)n-phenyl or -O-phenyl,
in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3 radicals selected from the group consisting of F, Cl, Br,
[, -Oj-(CH2)x-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alky!
having 1, 2, 3 or 4 carbon atoms and -SO2CH3;

i is zero or 1;
k iszero, 1,2 0r 3;
h is zero, 1,2, 3 or 4;

or
R1 is -(CHpo)-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, I, -Om-(CH2)n-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CH3;
m iszeroor 1,
n is zero, 1, 2 0r 3;
! iszero, 1,2, 3 or4,
R2 is hydrogen, F, Cl, Br, I, -CN, NR9R10, -OR11, -SR12, -COR13,
-S04CH3, -(SOp)s-(CH2)t-(CF2)y-CF3, alkyl having 1, 2, 3, 4, 5 or
6 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms,
in which 1, 2, 3 or 4 hydrogen atoms may be replaced by fluotine
atoms;
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30miszeroorl;niszero,1,20r3;1iszero,1,2,30r4;R2is
hydrogen, F, ClI, Br, I, -CN, NR9R10, -OR11, -SR12, -COR13, -SOgCH3,
-(SOr)s-(CH2)t-(CF2)u-CF3, alkyl having 1, 2, 3, 4, 5 or 35 6 carbon
atoms or cycloalkyl having 3, 4, 5, 6, Por 8 carbon atoms, in which 1, 2, 3
or 4 hydrogen atoms may be replaced by fluorine atoms; 6 R9, R10, R11
and R12 are er¢h RitigpRridently Rydrogen, alkyl having 1, 2, 3 or 4

carbon atoms, -(CH2)y- o Ilq,@r,b‘qw in 1.2, 3
carbon atoms or alkyéflﬁ%r:] I ﬁ]e%é?'slﬁlé [fgjﬂ r Arfloaéﬁbr% [ Iﬁ‘wi’gﬁ;g{) |
and R10, together witff tﬁecﬁ/mf?aeﬂ%%ﬁ] i%d"l(t‘?e%rﬁ,wfo g AKyicarony
heterocycle of the fortraumg 11 \2Y Jlbrld cahov atereach alkeselidantiyaving

CO or SO2; R13 is OH, allkyhhavingphrai@rfisd or 6 carbon atoms or
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms; q and r 15 are each
indepen®ently 1 or 2; sis zero or 1; tis zero, 1,2, 3 or 4; uis zero or 1; v

is zero, 1, 2, 3BP4angoRV R Zegelier: Witk HhensiRAISHIF A PaERANOE them,
hydrogen, F, Glof#. 4 hEllrobieR £ARIGmMBRACHS, alkyl having 1, 2,

3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,

-Ox-(CH2)y-CF3, 25 R14 is OH, alkyl.h 1,2,3,4,5o0r6 carbon
atoms, N

AN

Y

1}

XandVY
are each independently CO or SO2;
R13 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or
atkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms;
gandr
are each independently 1 or Z;

S is zero or 1;
t is zero, 1, 2, 3 or 4,
u is zero or 1;
v is zero, 1, 2, 3 or 4,
w is zero or 1;

one of the R3 and R4 radicals
is hydrogen, F, Cl, Br, 1, -CN, -NO2, -COR14, -SO3CH3, alkyl having
1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, -Ox-(CH2)y-CF3,

R14 is OH, alky! having 1, 2, 3, 4, 5 or 6 carbon atoms,
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms
or -Oaa-(CH2)pb-CF3;
is zero or 1;
iszero, 1,2 0r 3;

aa is zero or 1,

bb is zero, 1, 2 or 3;

and the other of the R3 and R4 radicals
is -O-phenyl
in which the phenyl radical is unsubstituted or substituted by 1, 2, 3,
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alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms or -Oaa-(CH2)bb-CF3; x is
zeroor 1;yis zero, 1,2 or 3; 30asis zeroor1; bbis zero, 1, 2 or 3; and
the other of the R3 and R4 radicals is_-0-phenyl in which the phenyl
radical is unsubstituted or substituted By 1,2,3,7 4orb5radicals selected
from the group consisting of F, CI, Br, I, NO2, alkyl having 1, 2, 3 or4

- carbon atem$, r&dqaisCGleB:cBOrfRs, theFgreqCEenss®)gaN o Cl, Br, |,

SORCE i HDBCHa ko fae Lo & catborn
- Bl L =CN, - , alkoxy havin or 4 carbon
atoms, ﬁﬁ%@é{f%%c&g%eﬁgéé)g%iieﬁ org~&O%¥13,
-(SOgg)hh-(CHR)js-tEFRR)KIGCE3, alkyl having 1, 2, 3, 4,5 or 6 carbon
atoms or cyclogliyLBayinga3,#. 5, 6, 7 or 8 carbon 10 atoms in which 1, 2,

R cacltiEHR T R oSTR o ek 5 ScA - R ok

or -CH2b@WBg15lee and ¥ apé edctrihgspentiingy ARIGR16gg194ErH21ee

or 2; hh g zefR OFL; i STEIMNLUCHI)PIBF 2Rk s76lkydhavidig RS2 3, 4, 5
-(CH2)10Ep§é% o%;-é-{)henylﬁir(] whgig:l(tqe?ﬁl% pyieia 9RE

enyl radjcals ar
unsubstilit8d G 2LBAOTED 8{/ f’,y Eiogr radical sé@c‘tggj ff%d(r?tr% gr&%bon

consistiggosns ICMBICh28 | 2.0 M- € MPShpoe k Rigmsx vk eriagest by
4 carbongéeims sadigik:having 1, 2, 3 or 4 carbon atoms and -SO2CH3;

R15 and R16
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms or -CH2-CF3;
ee and ff |
are each independently zero or 1;
ag is zero, 1 or 2;
hh is zero or 1,
i is zero, 1, 2, 3 or 4;
kk is zero or 1;
or
R5  is -(CHa)-phenyi or -O-phenyl,
in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3radicals selected from the group consisting of F, Cl, Br,
I, -Omm-(CH2)nn-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CH3;
mm is zero or 1;
nn is zero, 1, 2 or 3;
_ I is zero, 1, 2, 3 or 4;
or
R5  is -(CH2)go-heteroary!
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Opp-(CH2)r-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CH3;
pp is zero or 1;
rr is zero, 1,2 or 3;
lole} is zero, 1, 2, 3 or 4,
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mm is zero or 1; nnis zero, 1, 2 or 3; Il is zero, 1, 2,3 0or 4; 300rR5is
-(CH2)oo-heteroaryl which is unsubstituted or substituted by 1, 2 or 3
radicals selected from the group consjsting of F, CI, Br, I,
-Opp-(CH2)rr-CF3, alkoxy having 1, Z; 3 or 4 carbon atoms, alkyl having
1, 2, 3 or 4 carbon 35 atoms and -S02CH3; pp is zero or 1; rr is zero, 1, 2
aarg] €0tsstherept, 2, 3 or 4; 8 and salts thereof; Particular preference is
given to compounds of the formula | in which: R1 is CI, Br, I, -CN, -S02R6,

02, alkox V|n 1,2, 3 or4 carbon 5 ato
BRGSH beasiece & SR R IOE g i,
4R4 or Gscéfiboafaﬂorr%%r YRRy INHaing! ’30&3( Bagng o1r Fea? b%‘h4 car on
atoms, 'gt%%hlff‘i? R0r3- It&ﬁrme@vgmmem@y (%@BWWWQD@?@F&
atoms; [ r avin
7 and HBR AU fndepernt %wr%gn aﬁ?ﬁ LR ERENES, 4.
carbon &ofag dir-EraiEreateaitd @1@1&1" dagh aéﬂémtrﬁ@?aeﬁ@mslmav
d |s_zerq391,@p%@¢55§efm@rﬁe bi®g®yo, 1, 2, 3 0or 4; gis zeroor 1; 20 or
R1is -(CH2)h-phenylior prppeny, g yrad Ak PREDMJaAIcRI32ER 4 carbon

unsubstituted or subs{ltu edby 1,2 or s selected from the group
consisting of F, Cl, BratPmsj-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4
carbon atoms, BRynd R8

are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms or -CH»-CF3;

bandc
are each independently zero or 1;

d is zero, 1 or 2;

e is zero or 1;

f is zero, 1, 2, 3 or 4;
g is zero or 1;

or
R1 is ~(CH2)n-phenyl or -O-phenyl,
in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3 radicals selected from the group consisting of F, Cl, Br,
I, -Oj-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CH3;
j is zero or 1;
k is zero, 1, 2 or 3;
h is zero, 1, 2, 3 or 4,
or
R1 is -(CHg)i-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Ci, Br, |, -Om-(CHo)n-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SOpCH3;
m is zero or 1,
n is zero, 1, 2 or 3;
i is zero, 1, 2, 3 or 4;
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25 having 1, 2, 3 or 4 carbon atoms and -SO2CH3; | is zero or 1; k is zero,
1,2o0r3;his zero, 1, 2, 30r4; or 30 Rl is -(CH2)1-heteroaryl which is
unsubstituted or substituted by 1, 2 or 3 radicals selected from the group
consisting of F, CI, Br, I, -Om-(CH2)n-%F3, alkoxy having 1, 2,3 o0r4
carbon atoms, alkyl having 1, 2, 3 or 4 carbon atoms and -SO2CH3; 35 m
iR2ero @ hydrisgeerof 1,3, 088; I KCAroeNRIR3Wr 4B 1R2-8R§@rodedR13,

F, CI, Br N F REL, - 2 13,
-(SOr)s-rE(é‘:jg )3%%@2%%%)9@% SRIChAvAB1S, 2, 3, 4, 5 or 6 carbon

alkyl'having 1, 2, 3, 4, 5 or 6 carbon_ atoms, .
or cyclo&iRPIHAIFY K 8,3‘7’%59 § Cé?b%n%tgrﬁgﬁnc%%eﬂ qog1s; ff} yhich
hydrogeh aidirsr dhany togepiatethbyriripting eptane JDRYURMIES RPIMEd
Rtgn 2re(%aﬁi21)|g?§l|g%@gqg¢:lg BMERQQ%’ alklylhha\_/ing 1, 2,33 or 4 carbon
a , - V- W- alkylcarbo Vi [
atoms or alkylsulfonyﬁﬁgv‘?ﬁg hll,ng,e %?%g%ox at%%%%s“;’ ﬁﬁg gfﬁ%’ﬁﬁ& 2,3
R10, together with th@hifr6gEPPEGHPRsarify izewn{ ClorhwLhaiepdeycritypny!
the formula Il N Y 1l psam@ Y1 13 sgepackuitdaepatutesitys GRywuEORIRa8ing
is OH, alkyl having 1, 12’27’,’§b?8rcgr %rg%oﬂg%ms or alkoxy having 1, 2,

u

3, 4, 5 or 6 carbon atoms; S Is zero; tan are each independently
zero or 1; or

R9 and R10, together with the nitrogen atom bearing them,
form a heterocycle of the formula iI:

e
/

N

\

Yo

1

XandyY
are each independently CO or SOp;

R13 is OH, alky! having 1, 2, 3, 4, 5 or 6 carbon atoms or
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms;

s 1S zero,;

tand u
are each independently zero or 1;

vand w
are each independently zero or 1;

one of the R3 and R4 radicals
is hydrogen, F, CI, Br, |, -CN, -NOp, -COR14, -S0OCH3, alkyl having
1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms or -Ox-(CH2)y-CF3,

R14 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms
or -Oga-(CH2)pp-CF3;
is zero or 1;
is zero, 1, 2 or 3;

aa is zeroor 1;

bb is zero, 1, 2 or 3;

and the other of the R3 and R4 radicals
is -O-phenyl



v and w are each independently zero or 1; one of the R3 and R4 radicals
is hydrogen, F, CI, Br, I, -CN, -NO2, -COR14, -SO2CH3, alkyl having 25
1, 2, 3, 4,5 or 6 carbon atoms, alkox34ﬁ;aving 1, 2, 3 or 4 carbon atoms or
-Ox-(CH2)y-CF3, R14 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms or -Oaa-(CH2)bb-CF3; 30 x
is zero or Whycls texqHerdybraglicab is wesolstitutsisiorzeubsiiutest By and. 3,
the othey gf §9d8ibaRCLBRstoRsmIRSGRUIEDHIrg BRI, NOp
phenyl radical is unsybstityted or substituted by : or s
selected gr%‘ﬂ*’é”&réﬂugt n%ﬁstfii)r% %}CE élo@rsN' éfigaqlgfl”hhgv(lsr?gi %g F3.
or 4 cardfgor®Y; 5904qCRB 150rrCF3, -CF3, -OCF3, -SF5 and
5 -CORI13; 5 qq izeroislzare, 1rpipzero, 1 or 2; RS is hydrogen or F; and
salts thereof; 10 Very. particular prfference Is given to compounds of the
formula | in whith: RT 6% Br®14:502R6 or N02; R6 is OH, F, Cl, Br, | or
dRG/| haisiydragegoir4 carbon atoms; R2 is hydrogen, F, Cl, Br, |, -CN,
-NRPBRA thRdds: -SR12, -COR13, 15 -(SOr)s-(CH2)t-(CF2)u-CF3, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or
8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may be replaced by
10 fMeRnpaiiHRTeIeiRIRNgels AHERICOPRBALATRRIIBRABATY LY
afkyl hawng! 182, 1I3-30eR8 cahOn;atoms, -(CH2)v-(CF2)w-CF3,

alkylcarbonyl haying L, 2,8 @ 45agion glomigy?"ralkguionyl Haying carbon

atoms;
R2 is hydrogen, F, C!, Br, I, -CN, -NR9R10, -OR11, -85R12, -COR13,
15 -(80)s-(CH2)(CF2)-CF3, alkyl having 1, 2, 3, 4,5 or 6 carbon

atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, in which |
1, 2, 3 or 4 hydrogen atoms may be replaced by fluorine atoms;
R9, R10, R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
20 or 4 carbon atoms, -(CH2)y-(CF2)w-CF3, alkylcarbonyl
having 1, 2, 3 or 4 carbon atoms or alkylsulfonyl having
1, 2, 3 or 4 carbon atoms;
or
R9 and R10, together with the nitrogen atom bearing them,
25 form a heterocycle of the formuia ilia:

0
N

O ja

¥

R13 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms;
s IS Zero;
30 tand u
are each independently zero or 1,
v and w
are each independently zero or 1;
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1, 2, 3 or 4 carbon atoms; or R9 and R10, together with the nitrogen atom
bearing them, 25 form a heterocycle of the formula llla: O N O llla R13 is
OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or alkoxy having 1, 2, 3,
4, 5 or 6 carbon atoms; s is zero; 30 13nd u are each independently zero
or 1; vand w are each independently zero or 1; 11 one of the R3 and R4
radicalbtiseR8raga R4 r&lidats |, -CN, -NO2, -COR14, -SO2CHa3, alkyl

having a s A
atoms ol% é(ﬁ? ) the% %}Oplié?smOH %%mﬁw 18@2@3,{3;?@%%\””9

carbon dtofns> AkSkPhBVRIPL™ #0Ss ’85% r}ﬂo?ng or Of " carbon
-Oaa- (@%M@F@xﬂmﬁa yis zero, 1, 2 or 3; 10 as is zero or 1;

bb is zero, 1, 20013, ghebie e iRiving R3 andsR4 raglisals t%r@d@h@wﬂns

in which the phenyl radjcal is nsubstl uted or,substituted b 1,2,.3 15
4 radicals selected fr ?ﬁ%g &Yﬂf’gon&s ng !—B B? N t:ar‘lﬂ(or? atoms
having 1, 2 3 or 4 carBbrdertfsHapaEia3; “SO2CF3, -CF3, -OCF3 -SF5
and COR13; R5 IS h){gwrﬂf; and the salts thereof. 20 In one
embodiment, pyreferer?gezésﬂgl\ﬁgaté)rco,c;)mpounds of the formula | in
aa is zero or 1;
bb is zero, 1, 2o0r 3;
and the other of the R3 and R4 radicals
is -O-phenyl
in which the phenyl radical is unsubstituted or substituted by 1, 2, 3
or 4 radicals selected from the group consisting of F, Cl, Br, NOp,
alkkyl having 1, 2 3 or 4 carbon atoms, -SO2CHS3,
-S0oCF3, -CF3, -OCF3 -SF5 and COR13;
R5 is hydrogenor F,
and the salts thereof.

In one embodiment, preference is given to compounds of the formula | in
which R1 is described by Cl, Br, I, -SO2R6 where R6 is OH, F, Ci, Br, { or
ailkyl having 1, 2, 3 or 4 carbon atoms, or -NOg; particular preference is
given to compounds of the formula in which R1 is described by -SO2R6
where R6 is methyl or Cl, or -NOz.

In a further embodiment, preference is given fo compounds of the formula |
in which R2 is described by hydrogen, F, CI, Br, |, -CN,
-(SOps-(CH2)+(CF2)-CF3 where s is zero and t and u are each
independently zero or 1, or by -NRSR10, -OR11, -8R12, -COR13, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5, 6, 7 or
8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may be replaced by
fluorine atoms, where RO, R10, R11, R12 are each independently
hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, -(CH2)-(CF2)w-CF3,
alkylcarbonyl having 1, 2, 3 or 4 carbon atoms or alkylsulfonyi having 1, 2,
3 or 4 carbon atoms, where v and w are each independently zero or 1, and
where R13 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or alkoxy
having 1, 2, 3, 4, 5 or 6 carbon atoms, or R9 and R10, together with the
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which R1 is described by Cl, Br, 1, -S02R6 where R6 is OH, F, Cl, Br, | or
alkyl having 1, 2, 3 or 4 carbon atoms, or -NOZ2; particular preference is
given to compounds of the formula in which R1 is described by -S02R6

25 where R6 is methyl or Cl, or -NO2. & further embodiment, preference is
given to compounds of the formula | in which R2 is described by
mittagenaerCivBich bes HEor et RN)elareysieptvésnautaibio

and t and u are each 30 independently zero or 1, or by -NR9R10O, -OR11,
-SR12, -COR13, alkyl having 1, ZX ) carbon atoms, cycloalkyl
having 3, 4,5, 6,7 or 8 carbonlﬁgoms, in which 1, 2, 3 or 4 hydrogen

atoms may be replaced by fluoring-ato here R9, R10, R11, R12 are
each independently hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
-(CH2)v-(CF2)w-CF3, 35 alkylcarbonylihaving 1, 2, 3 or 4 carbon atoms or
alkylsulfonyl having 1, 2, 3 or 4 carbo ms, . where v e each.
it r?&@mﬁ/\ze?@o?aldhm%ﬁgﬁeeélm%wbsiwhﬁ /' 5925bg oler
aprefensnoe dogisenr wkeosnpduaidg 1y yi8ch, B%n%d@ﬁbﬁh@icm@mmgeﬂ
R ER Po tlogeinas Wi @eQReF&”C@@”é’ﬁem W%P@a%ﬁﬁr‘?ﬂa@ﬁ@:@dently

h le of the f Il h
et ety SO ol AR AR s Gy

corafrylcatb amyvhich R2 IQIﬁtésBﬂBedQQBHWo‘géh B\Nmramiom thch
%%;@tﬁ@ﬁ?%ﬁ%ﬂﬁ@@ﬂ& pepasfahdreependemtly hydrogen, or
car Vvin
kl%ﬁy c% XH;? (%éagﬁdﬁ%g e%%{g%?&v‘%%ﬁégd;% oggfgrtosr%) %vhlch
bisapattisraforRPaande Rt cltosetherfovitiuithel niFIeX alsinyvehicB depars

inflependantyee sCrbrIdby 81O sTrE®RIAuIA priticular, R9 and R10,
together with the nitrogen atom which bears them, may form a
heterocycle of the formula Ilia: O N0 |I|a and where R13 is alkoxy having
1, 2,3, 4,5 o0r 6 carbon atoms, in

O

ifla

and where R13 is alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms, in
particular methoxy.

in a further embodiment, R2 in the compounds of the formula | is described
by hydrogen or Br, in particular hydrogen.

In a further embodiment, preference is given to compounds of the formuia |
in which one of the R3 and R4 radicals is described by hydrogen, F, Cl, Br,
[, -CN or -COR14 where R14 is OH or aikoxy having 1, 2, 3, 4, 5 or 6
carbon atoms, in particular methoxy; particular preference is given to
compounds of the formula i in which one of the R3 and R4 radicals is
described by hydrogen or Br. The particular other R3 or R4 radical is
preferably described by -Oss-phenyl where the phenyl radical is
unsubstituted or substituted by 1, 2, 3, 4 or 5 radicals selected from the
group consisting of F, Cl, Br, NOg, alkyl having 1, 2, 3 or 4 carbon atoms,
-S0qqCH3, -SOrCF3, -CF3, -OCF3, -SF5, -COR13 where R13 is OH, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms or alkoxy having 1, 2,3, 4 50r6
carbon atoms, and where gq and rr are each independently zero, 1 or 2
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15 In a further embodiment, R2 in the compounds of the formula | is
described by hydrogen or Br, in particular hydrogen. In a further
embodiment, preference is given to co?rfpounds of the formula | in which
one of the R3 and R4 radicals is described by hydrogen, F, Cl, Br, 201,

-Cahdr s€OR e mwhere R1i iperticutatkaxydmatingat, grfefelcer GCgron to
X : ol T : i+ P |
A O U B RN RS
B OGSR BEB Y He- PRI NS KeaRSIERY FRSIGA S SHomitARe bY 1, 2. 3
descAbredionlsOpssfatahiy Bluerd tiaeiptaéndebetitzd BRE tinsystitteshelsting

S}Jgﬁtrctfteﬂ, bgr;ﬁ@%ga%? F%?ﬁﬁ@s @,elgpt@db&om %bW%&ﬂgﬂ?)’g@%CHg,
(0] , , al avi , r 4 carbon ms, - g .
s&@&?s *i%z,?vzo 3.8 %@é%@‘%é%ﬁ%%@ SO a@w'ha@m@gﬁ 2,

2,3, 4, 5 or 6 carbon atoms or aﬂl@xy_ﬂmm@m 23,33 44 55oub 6oadibier atoms,
atweww%aé@tgatﬁaﬁwr%@%@|M%P§W@+m?ml,%l%iﬁa@% 1,2,
ss.is zero or. 1, in particular 1; particular preference is given to _
oG T B A VR T Pl et e o o RIgi 313
is G¥3ariitchy fephenyl iieré, thepBaybauiswnssubstmiecddyna oy,
or 4 radicals, preferably 3 or 4 radicals, selected from the group consisting

5 qf F, CI.Br, NO2, alkyl having 1, 2, 3 or 4 toms, -SO2CHS3,
S At R S R 5 BP o P g il
2, I3 WhisToiRg Eaflnsediemevhalerehavify paria)lar refeearadn given to

atafBmppeigsalTlyrecieatadrom We g Rp isansishing @B mNRZ &Kyl
having 1, 2, 3 or 4 carbon atoms, in particular methyl, -SO2CH3, -COR13
where R13 is 10 OH or alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms, in

paftietiaR mthiskyo ki firikef @SB dAE, prafBrinddis gven s the same
commpdiffetsnofthe sarhutaibjandaistyREisdescaibisiivnbyshessrer F;

particular preference is given to compounds of the formula | in which R5
is described by hydrogen. 15 Radicals which occur more than once, for

exdiifie RESUREIHE S alnd oI caifaa R R @ At AP a IR AT AT,
thethizfinitiynsasiretifiegedsenyHesabstituenissRA ¢o iR contaifiQNaim. The

MOSBABBIAEFASY BEIGHNNSdReY dhayeach IbdoReadBRINeBihers, o
the S or the R co ﬁg{%}on. The chomp@unds may be in the form o
I )

FSOMEREOhIN 4LERTRRs or of mixtures thereof in

all ratios. The disclosure herein encompasses all tautometric forms of the
COmMpLIBEiiosure herein encompasses all tautometric forms of the compounds
of the formula 1.

Alkyl radicals may be straighi-chain or branched. This also applies if they
bear substituents or occur as substituents of other radicals, for example in
fluoroalkyl radicals or alkoxy radicals. Exampies of alky! radicals are
methyl, ethyl, n-propyl, isopropy! (= 1-methylethyl), n-butyl, isobutyl
(= 2-methvipropyl}, sec-butyl (= 1-methyipropyl), tert-buty!
{= 1,1-dimethyiethyl), n-pentyl, isopentyl, teri-peniyl, neopentyl and hexyl.
Preferred alkyl radicals are methyl, ethy!, n-propyl and isopropyl. One or
more, for example 1, 2, 3, 4 or 5, hydrogen atoms in alky! radicals may be
replaced by fluorine atoms. Examples of such fiuorcalkyl radicals are
trifiuoromethyl, 2,2,2-triflucroethyl and pentafiuoroethyl. Substituted alkyl
radicals may be substituted in any positions.
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25 of the formula I. Alkyl radicals may be straight-chain or branched. This
also applies if they bear substituents or occur as substituents of other
radicals, for example in fluoroalkyl radicals or alkoxy radicals. Examples
of alkyl radicals are 30 methyl, ethyl, quropyl, isopropyl (= 1-methylethyl),
n-butyl, isobutyl (= 2-methylpropyl), sec-butyl (= 1-methylpropyl),
tert-butyl (= 1,1-dimethylethyl), n-pentyl, isopentyl, tert-pentyl, neopentyl
SRRAYXES pFe%ﬁiéaimyraévai@&s 3R TRl SpRipiyaney clopentyl,
isgpmip@/kl y(}l)ngcﬂnihﬁmls& docexaoyild. ﬁn&;y&ldaﬂ{ﬁrmmg,el@@?mmme, for
ic 3 ' c
e e o B b ) B Stom.
SehSHRSCRACa B AP SRV aRR A 66 SRR ARy Pheny
peasiais May Brampldsstifudpd amilys nanﬂcalscnrpcdystdmﬁmyemyblpbuamme
%@Jﬁee.rﬂw'o;cmeegmﬁaict%;%&smﬁ%ﬂgﬁgny%qwrgggnaa@ivgr%%f%iﬁ&enyl
one.or more, for,.examp, :
Sycalie SHTRL b iR 2iTEaR sy WA Bl Herent
avpplitiecis. Friediiavagienslieayhsulsiifbtidupheoylbadicrs-iogroups
@wa%,tiwfeékefﬁfp%,am@ﬂymwom ' | _nVié%??{H?ﬁ%?q?%i%@ﬂﬂE@fﬁ r?fhenyl
rent. radic e cal is substitu it preferably has,.
e e RaT e B e T R i on,
diisstatibdemaiambay heydpatitien iy the SdmprligheRyianaaition,
Ehémytasitjohn Meqnssitistiiubed-pbetidnl OrBlBqssitensulistitaebbinay e in
o ton 2-00ili " n0sition.. D it Jeny e
R Bl A Y T
éf LSRR 2 -‘E@é)ﬂﬁiﬂpﬂ' %lﬁ%?f?tﬂgﬂ'&% Sftsenb SRty phenyl
radicals may be in the 2,3,4-position, 2,3,5-position, 2,4,5-position,
F1b@oRRI0B dR A6 RASHIBARL3. ARy RAHIBLAR HI R AN RIS SR ring
aromatic ring com o%lds '%L\fdeCh pne o(r)moge rlnﬁ toms g}re_ox ep 12
ﬁoon%? gﬂ u&xg ems":ior?l.'l“?'l’ogen 5t%r%gl,sfof& ﬁ%ﬁ’ f,%mc?r ﬁl%%%‘?e '
&Rbms Mo geensatdnl 12roX¥afir ateme. of oteinbiatioatoms or a
diﬁmemdn?er@at@mrame heterearghfigdiqale nﬂ@Yéﬁ%a%Ql aﬁh%ﬁbﬁi@ vinal be
1t e ja the L-position., 2-positi zposition, 4-positign
%q&;t&@%% %f_a Wﬁn@s}ﬂaﬁg kP %t{%rglgﬁeor%ﬂlﬁﬂe 1= ﬁsr@g@ Be aOySbliedn,

-position, 6-positi position or eteroarylradicals

- hBaS iR fR BRI 2 HIOsHIPBub &iRRBHIOTer xBRSHIEdv0- SdRogition.

tHeabstituye daticatemtiogl be difistddtiadichlsr be mono- or polysubstituted,
for example mono-, di- or trisubstituted, by identical or different radicals.
This applies likewise fo heteroaryl | radicals, for example in the
heteroarylalkyl radical. Examples of heteroaryl are furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazoly,
isothiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, indazolyi,
quinolyl, isoquinolyl, phthalazinyl, quinoxalinyl, quinazolinyl and cinnolinyl.

Heteroaryl radicals are in particular 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or

- 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 1,2,3-triazol-

1-, ~4- or -5y, 1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 2-, 4- or
o-oxazolyl, 3-, 4- or 5S-isoxazolyl, 1,23-oxadiazol-4- or -5-yi,
1,2,4-oxadiazol-3- or -5-yl, 1,3,4¥oxadiazol-2-yi or -5-yl, 2-, 4- or SmthiaZOEyl,
3-, 4- or b5-isothiazolyl, 1,3,4-thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3-
or -5-yl, 1,2, 3-thiadiazol-4- or -b-yl, 2-, 3~ or 4-pyridyl, 2-, 4-, 5- or
B-pyrimidinyl, 3- or 4-pyridazinyl, 2- or 3-pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-
indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-indazolyl, 2-, 3-,
4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 8-, 7- or 8-isoquinolyl, 2-, 4-, 5-, 6-,
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This applies likewise to heteroaryl radicals, for example in the 25
heteroarylalkyl radical. Examples of heteroaryl are furanyl, thienyl,

pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyridyl, pyrazinyi®pyrimidinyl, pyridazinyl, indolyl,
indazolyl, quinolyl, isoquinolyl, phthalazinyl, quinoxalinyl, quinazolinyl and
cinneinglqiieiesiamyl radicaals gredn partuigiommiiigghienyla2- sr 3sfuryl, or

1%@ tﬁfg:s;%ﬁ”ﬁ yr-r bi) 5 v, ﬁ 2(Ztt5r|az§- - _@%ﬁzf@t Iz})il&r) S’gPCtYLirgzo & the

ZCfo%‘?pBPGBk%QoN’IO?S'-dQﬁ &fsﬂmfampy,mxw&w@ 50Ky~ 2— -3-
1 & 44epgdipdol-3- or -5-yl, 1,3,4-oxadiazol-2-yl or -5-yl, 2-, 4- or
5- thiazolyl 3-, 4- or 5-isothiazolyl, 1,3,4-thiadiazol-2- or 5 -yl,

Ig4th| zoI 335 or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 2-, 3- or 4-pyrid I

> BGIa s R By oL SR SB)RHG ARGICR I B iy P11 I5-2-
43-5%6 de 72~1ru10’l§ypyIFpB/4 4- 0B 5-Henzitnidoidalyt i, B-, 3-, 8-, 6-,08-, 7~ or
BgarERINh, 2 3B, 4= & Pp ]%7:;\215@?‘12””@5/544— rﬂyi52 Gor &- raziny! 2-,

linyl, 3 6-, 7-
332 SW@/,'@W@P*? SR T e 5 6 7o

8-phthalazinyl. Also included are the corresponding N- OXIdeS of these

compuBgdsoier exspple thew-2s §rcﬁfdétPYHdﬁr&Eﬁti%faYbféﬁQfﬁfQQQhe

h%@ﬁ?@fﬂ?ﬂ?&'%ﬁ%ﬁ%;@ﬁ\ azoly?(gih e@é %qaﬂrs e‘lgg%ofl \nthi% ?oinpr:ses

3 CQP r‘@yré‘ﬂﬂmoﬂf‘d{-ﬁ off- 6g}ﬂd)ﬂ0@n'€blla3 Hyréi%’in;ﬁi%mlphﬁmorammat'c
6-gyloistitdibigth ao@@npoelm}ﬁldmwbﬂﬂuua & second aspect, there is

provided a process f¢ ol preparing the compounds of the for@%la | or the

salts thereof, which §§mprises converting compounds of the formula it by
electrophilicrasomatié._subgtigution to compounds ofthe. fo

R5 R3 R5 ,~FR3 @ S\R2F.S\ER2EFFRL 51 |!
F.
F\‘é R /S\ R2
F F F H1

where R1 to R5 are each as defined above.

in a third aspect, there is provided a compound of the formula | and/or saits
thereof as defined above for use as a synthetic intermediate.

In a fourth aspect, there is provided a compound of the formula | and/or
salts thereof as defined above for use as a synthetic intermediate for the
preparation of medicaments, diagnostic aids, liquid crystals, polymers,
pesticides, herbicides, fungicides, nematicides, parasiticides, insecticides,
acaricides and arthropodicides.

In the preparation of the compounds of the formula |, the procedure is to
carry out an electrophilic aromatic substitution, preferably a halogenation,
chiorosulfonation or nitration.

in one embodiment, halogenation (R1 = Cl, Br or |) is affected as described
in R.C. Larock, Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, VCH Publishers, New York, Weinheim,



where R1 to R5 are each as defined above. In a third aspect, there is
provided a compound of the formula | and/or salts thereof as defined

above for use as a synthetic intermediate. 20 In a fourth aspect, there is
provided a compound of the formula taRd/or salts thereof as defined

above for use as a synthetic intermediate for the preparation of
medigaprmmts, Qlidy628taraids, tﬁwliﬂeraﬁsﬁ@scimdymereinpé’b@ctcmsrination is

herRigides, ?HPQE?E !'%ec’gﬂﬁ'd Rargsitigides, dnsecliidag. ﬁﬁ example

?ﬁ%%%%%?ﬁd i ﬁéﬁi%&%@ﬁ%&eaﬁ a0 C and

sUPSfiGitipreferetsiablshaceiofRitton) thdobusitpmation afr titratitve0 The
In, QpRiRSIRRCIDeRE HalPogpalipimt E%%N@g)tﬁ aHeRtef i ferably in a

TS PURRHENE DU PRELFaREI 7 FUBIE VE Rl Jamperature

Velnvesm -28:C EoBBpHgaer 6ol belvieah® e atdréSited therein.
The ehletiratieniboaffestrd, égrf@mﬂwieowitbm&&dnmiwt sRivens (IR6

e RO ek b Rt A UG S A

solvent. The 5 bromination is effected, for example using NBS in an acid
preferably in a mixture comprising trifluoroacetic acid and sulfuric acid at
a temperature between -20C and 80C, preferably between 0C and 40C.
In another embodiment, sulfonation or chlorosulfonation (R1 = SO2R6
where R6 is OH or Cl) is effected as described in March's Advanced 16
Organic Chemistry 5th edition 2001, pages 702-703 and in the literature
cited therein. In another embodiment, nitration (R1 = NO2) is effected as
described, for example, in Houben-Weyl, Methoden der organischen
Chemie, 4th edition, 5 Organo-Stickstoff-Verbindungen 1V, part 1, Georg
Thieme Verlag Stuttgart 1992, pages 262-341 and in the literature cited
therein. Compounds of the formula Il where R4 = phenyl in which the
phenyl may be substituted as described under R3 are nitrated, for
example, with a 90% aqueous HNOS3 solution at a temperature between
-80C and 20C, preferably 10 between -60C and -20C.



10

15

20

25

30

35

From the compounds of the formula | where R1 = NO2, it is possible to
prepare the corresponding anilines (R1 = NH2) as described in R.C.
Larock, Comprehensive Organic Transformations: A Guide to 15
Functional Group Preparations, VCH F[%Jbllshers, New York, Weinheim,
1999, 821-828 and the literature cited'therein. From these anilines, it is
possible to synthesize, via the diazonium salts by methods known to those

dkneEnie fheeinisty ddbcagBRrfadXbmpigan AORTSIS \Weyl iMEtadierature
dste@rgapisghen Chemie, 4th edition Organo-Stickstoff- Verbindungen l,

FL réﬂoﬁ%pgﬂ'@oﬁrﬁﬁ’%ﬁf;@ﬁj qaﬁ '%c?}g?gf% SA00%LL t??sa di '5' for

e references cite e CO pounds ormu

c?éﬁmraﬁslafmum\é{abﬂmly'@masnr@@r@rm@ﬁwa@hem@, 4th edftzon

corgarercitk stoiflakliebind 2hgean ;tne prapared:byrgryeRssrs BEnlar Yuttgart

thegs gs%;ﬁ sbedindhe 'ég%@w MUASROUREIR HheRs SRAGH NIRRT the
ta ctlona

In the compaoun groups may a € presen

OromRERd rOYREER iIRThE RIENYE Brewiiehréharheiad Beayohgestdsiiuies as
3esedied groleysha thre cuitngedn deroé taerfplenwiith prépdtedduethes HNOS3

described ro tec ue
T P W
NERbr 8 ch and/or 35 intermediates is effected by
conventional methods such as extraction, chromatography or
crrmllna@tl@@rﬁis@mmtwr@ma% |Algeptaired N@éh@t GeMRRYIMIS to
ﬁ {gba%r 8 I %%dr/%r the alts therefof for ijstre{\%? ?3 deﬁzstte%?smbe d in

medla e, in par icurar for dse 244 synth

pﬁéﬁah@@ﬁ*fedu@@ﬁm@ms@ramqmmaacqufm@tncpmymérs Guide to
Fasticides f@l‘bl@pﬂ@srdyamﬁtﬂ% NeDratiplgess RasIisile o iR SEVEGHIRS m,

[ I f the ossible uses.
of per’ltdé?}l'31 orosul% mgrﬁ/%ﬁéte@%ﬁ}%gscr rel m%ﬁn? ﬁ(')%v‘c’% anﬁ"nes it is
RAsRiE F%SW@@%JZ%@@ W@m@mwf@r@,ﬁ@ﬂa@mﬁ:gﬂ@wwp these
m‘mbwzsstr@ &ﬂﬁﬁ@&c(ﬂm@;d@e@:&aﬁ)lﬁo]JQMBibEBE/\]@{d5WBoden der

%é@@&t‘? s 2R, % 4lpart2
e g Mg DL

(pdetiondes); B Anessn, Gimzzmmnds of the formula | with further
definitions of R1.

The starting compounds of the formulae I are commercially available or
can be prepared by processes similar to those described in the literature
and/or known fo those skilled in the art. |

in the starting compounds, functional groups may also be present in
protected form or in the form of precursors, and then be converted to the
desired groups in the compounds of the formula | prepared by the process

described above. Appropriate protecting group techniques are known to
those skilled in the art.

The workup and, if desired, the purification of the products and/or
intermediates is effected by conventional methods such as extraction,

chromatography or crystallization and conventional dryings.

Also claimed are the compounds of the formula | and/or the salts thereof for
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(fungicides), US 5637607 (nematicides), WO 9947139 (parasiticides), US
6531501, WO 9516676 (arthropodicides). 15 The compounds of the
formula | can be isolated in the form of their salts. These are obtained by
the conventional methods by reaction \ylth acids or bases. Useful acid
addition salts are, for example, halldes especially hydrochlorides,
hydrobromides, lactates, sulfates, citrates, tartrates, 20 acetates,
M@spﬁ‘ﬁatés,ﬁﬁ&?@@lfﬁtﬁ@@ﬁiﬁﬁzémmmgs, fp:tdh@@n@@ﬂﬁarmemetic
WWiwmt@ﬁegwm!@m@ée%wm@hm cry?jtais
and trifluoroacetates, an
[Q&Wcase §§ %189 If?réegpa:f?%?(ggrfao dtlve | § ent%egj}élgeragﬁl paras! 'C'des
Hﬁsﬁﬁ‘i@%rcﬁwr&%ﬁtﬁﬁ%ﬁm@mm@‘g@ﬁapounds contain an 25 acidic

group, they can form salts with bases, for example alkali metal salts,

t
S S R L S e

0O acCl
LR A LR o U e

OE0B ABSE2H Pyl ethipismaiie D M dridiesd th (X7 etBAné 958/ F GB 2276379
Iﬂwbhstkm%e Ifqmaryiftes AsoE Anpthyd scstalg e%r%&Wé"@%HE%gg 111

Aleh ﬁm@ﬁ%@éﬁ*"&%@’@w b A R b o

mﬁwéﬁtﬁﬁwedlagsmh@ RS 0MIHRISTGe PRISEE2A9drtTakamers);
EvanuzieaB2dethyhkonssbanesuligadtzimaihyl-&@aniress-penzd wrpe 380
HisyllaauiBherrxahsrgaate Rematicides), WO 9947139  (parasiticides),

US 6531501, WO 9516676 (arthropodicides).

The compounds of the formula | can be isolated in the form of their salts.

These aré obtained by the conventional methods by reaction with acids or

bases. Useful acid addition salts are, for example, halides, especially

hydrochlorides, hydrobromides, lactates, sulfates, citrates, tartrates,
acetates, phosphates, methylsuifonates, benzenesulfonates,
p-toluenesulfonates, adipates, - fumarates, gluconates, glutamates,
glycerolphosphates, maleates, benzoates, oxalates and pamoates and
trifluorcacetates, and in the case of the preparation of active ingredients
preferably pharmaceutically acceptable salts. If the compounds contain an
acidic group, they can form salts with bases, for example alkali metal salts,
preferably sodium or potassium salts, or ammonium salts, for example as
salts with ammonia or organic amines or amino acids. They may also be in
the form of a zwitterion. |

List of abbreviations:

DiP diisopropyl ether
DIPEA diisopropylethylamine
DME 1,2-dimethoxyethane
DMF N,N-dimethylformamide
EA ~ ethyl acetate

eq. equivalent

HEP n-heptane

HOAC acetic acid
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110 OO,N+1/1/0O 11 O F/SNF 0 F F a) 3-Pentafluorosulfanylphenol F 4
I/'SOH FFF 155.0 g of 3-pentafluorosulfanylaniline (Tetrahedron 56,
(2000) 3399) were suspended in 50 ml of a 35% aqueous H2S04
solution. At OC, a solution of 1.57 g of NaNO2 in 5 ml of water was then
added dropwise within 10 minutes. TH2 mixture was stirred at 0C for a
further 40 minutes. A 20 solution, cooled to OC, of 8.56 g of Cu(N03)2 in
BS0efhbf water was then addedhtarthis suspension. Directly thereafter,

36 g of Cu20 were also afgrphphd;distinct gas evolution could be

@ﬁ;(r:ved. The mixture was ﬂ%ﬁ;ﬁ(}?ﬁd 3 éhrgfs ; ith 100 ml each time of
12, the organic phase Was HSHE Wit ml of a saturated

Afreous NaCl solution and eisdravisioimdmigsSO3-chpiethe solvent was

r¢@igved under reduced prezifierdidtipansiogr anBy:ea silica gel with DIP

ﬁfrded 3.5 g of the phenolrgsr% t%%%é%g u?g' Rf (EE/HEP 1:10) = 0.15
El) : 220 19 b) Methyl -

Jhtfethanesulfonyl-2-methyleiighpiafdiadrosulfanylphenoxy)- benzoate 0

- FS-O F-,F.--FSOF O O 5.00 g of 3-pentafluorosulfanylphenol, 6.98 g

efaeihM 4:-%%%1@{%%@&1lfegy\:%:mgwg%@%&%(@% fioro-

Me?iu al Chemistry (1997), 40(13),2017) a .20 g of were
Sihagyirbenany Fbus DMF at 100C for 2 h. The mixture was
allowed to cool, and the reaction 0

Lo
o)
O -+ ci)
'ﬁ’
0 F~s—F 0

/I\

FLF

a} 3-Pentafluorosulfanylphenol

F\ /@\
F\!S OH

F/
g F

5.0 g of 3-pentafluorosulfanylaniline (Tetrahedron 56, (2000) 3399) were
suspended in 50 ml of a 35% aqueous H2S04 solution. At 0°C, a solution
of 1.57 g of NaNO2 in 5ml of water was then added dropwise within
10 minutes. The mixture was stirred at 0°C for a further 40 minutes. A
solution, cooled to 0°C, of 8.56 g of Cu(NQ3)2 in 50 ml of water was then
added to this suspension. Directly thereafter, 3.26 g of Cus0O were also
added, and distinct gas evolution could be observed. The mixture was

“extracted 3 times with 100 ml each time of CH»Cly, the organic phase was

washed with 100 mi of a saturated agueous NaCl solution and dried over
MgSO4, and the solvent was removed under reduced pressure.

Chromatography on silica gel with DIP afforded 3.5 g of the phenol as a

coloriess oil.
Rf (EE/HEP 1:10) = 0.15 MS (E1): 220
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10 mixture was poured onto 1 | of water and stirred at RT for 16 h. The
product was then filtered off and dried under reduced pressure. 8.20 g of
pale yellow crystals were obtained, mp 139C (with decomposition). Rf
(DIP) = 0.27 MS (ES+) : 446 15 c) Methyl
5-methanesuIfonyl-4-(4-nitro-3-pentaf? rosulfanylphenoxy)-2-
methylbenzoate 3.50 g of methyl
rideiarksulfonyethanesiyifand-pentifivetotiifenyafipbensxiabsinteatoxy)-
wiie-diseolved at -40C in 100 ml of 90% HNO3. The mixture was stirred
at this temperature for 10 minutes and then the mixture 20 was poured
onto 800 g of ice. This mixture was stirred foy.10 minutes and the product
was subsequently filtered off with suction. 3. of a pale yellow solid
were obtained, mp 145- ﬁl8§ (with decompe Sitio ). Rf (DIP) = 0.09 25
Example 2: Methyl 4- (ﬁ‘a)gﬁno 3- pent@luoroulfanylphenoxy) -5-methane-
s u | fo nyl-2-meth yl 6 " 2o-afe O =50 IF FASO HN I/ O on 20
3.80 g of methyl 5- methﬁneslfon F4-(4-n enta%.&orosulfanyl-
phenoxy)-2-methylbenzoate (éxample 1) wergdiss d in 30 ml of HOAc
and 30 ml of MeOH, admixed with 200 mg of{Pd/C 10%) and
hydrogenated under 6 bar of hydrogen pressure foF24h. Since the 5
reaction-was not yet complete, a further 300 mg of Pd/C (10%), 30 ml of

X derggns'fB% BhaldMaGEREn adAedanddimity ?Wﬁétﬂg/fjf%g%@%% 5-

bar y rogen pressure for a furthe

ubsequently,
RAE! Pﬁ%& At Bt QMH?W@B%H@W@&%M@@W@@W@%@Q 1997
rﬁ@é&@lhe?@’iil? pafch 2igiR(y cplsOlic Gl wittaintuerh in LABT raivith almlydrous

%Wﬁp%@:}@ 3 Waﬁ?orﬁ&tﬁff@%@ §HMF&EV€0 cool and ’th? reaction
riye eﬁ?oﬁw Séj o -i—%gntq Hg{ we%e?%g %rrec}/ at RT %6%8 Thg product

was then fi itered off and dried under reduced pressure. 8.20 g of paie
yellow crystals were obtained, mp 139°C (with decomposmon)
Rf (DIP) = 0.27 | MS (ES ) : 446

c) Methyl 5-methanesulfonyl-4-(4-nitro-3-pentaflucrosuifanylphenoxy)-2-
methylbenzoate o |

3.50g of methyl 5-methanesulfonyl-2-methyl-4-(3-pentafluorosuifanyl-
phenoxy)benzoate were dissolved at -40°C in 100 mi of 90% HNO3. The
mixture was stirred at this temperature for 10 minutes and then the mixture
was poured onto 800 g of ice. This mixture was stirred for 10 minutes and
the product was subsequently filtered off with suction. 3.89 g of a pale
yellow solid were obtained, mp 145-148°C (with decomposition).

R¢ (DIP) = 0.09 |

Example 2: Methyl  4-(4-amino-3-pentafluorosulfanylphenoxy)-5-methane-
sulfonyl-2-methylbenzoate
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OIlIF,-S=0 FJ/FFSOCtSI(O OO0 3.4 g of methyl
4-(4-amino-3-pentafluorosulfanylphenoxy)-5-methane-
sulfonyl-2-methylbenzoate (example 2) were dissolved in 30 ml of HOAc,

20 and admixed with 30 g of ice and subsequently with 30 ml of a

saturated aqueous HCI solution. A séiition of 0.56 g of NaNO2 in 5 ml of
water was added dropwise at OC to this solution within 5 minutes. The
iRl was stimethgt 0Cfondibhaniestdforivhié-blniic 3vasrteiadded imy!-

Sy zﬁ*ﬁgg?%? e e i Qe o oA
u | raie n mi .0 -

ﬁgg stirre ait IQ{F eélﬁl: th%%ﬁﬁ d%ﬁ ml'&4 \/\%@%&% e&&%tidand
hygiegstigtegoonfesath Bate of BxdMaemixteeswes drieddver Rigse4 the
aaddhersaleMaramiremeytstendeiraskiced Priessurerd/t § afR ViSerHs of

i e qhtai ted, further without purification, 3
e R S SHGF iempnated
SHEIREXG) 23pHtdnHBRaR M PRAB SRR Hes Afiflaibion &4 11 Bubsaauents ghe
OHBalydt Qvada ffitered. Soff oimaketig solvents were removed under reduced

stdsshir ooy l3-Renigfoypsy IfaaMPREDRXY LRz, °C (wi
Abﬁzéfﬁ%l?}esulto% -2-methy‘%ﬂnz%p§¥a (%?@mplg%; Wer%lrzlsl%%emﬁ p107r IO%S %ﬂth
?ﬁ%nﬂf%ﬁﬂf}%@ 0C, of 8.10 g of Na2S0O3 in 75 ml of water and kept at
adoihd TiH = Qd4vith 10 molar aqueous NaOH solution. Subsequently, the
mixture was stirred at 70C for 45 minutes, then allowed to cool and
Ef’:d lé%% etg: Methyl 4-(4-chlorosulfonyl-3-pentafluorosulfanylphenoxy)-5-

methanesulfonyl-2-methylbenzoate

F
F\‘ /F

PN O

F l
c:t\s | o)
O 0

34g of methyl4-(4-amino-3-pentafluorosulfanylphenoxy)-5-methane-
sulfonyl-2-methylbenzoate (example 2) were dissolved in 30 mi of HOAC,
and admixed with 30 g of ice and subsequently with 30 m! of a saturated
aqueous HCI solution. A solution of 0.56 g of NaNQ» in 5 ml of water was
added dropwise at G°C to this solution within 5 minutes. The mixture was
stirred at 0°C for 10 minutes. This solution was then added in portions to a
suspension, at 0°C, of 12.4 mg of CuCl| and 125.6 mg of CuCly (dihydrate)
in 100 ml| of SO2-saturated acetic acid. The mixture was stirred at RT for
2 h, then diluted with 300 mi of water and extracted 3 times with 200 ml
each time of EA. The mixture was dried over MgSQ4 and the solvent was
removed under reduced pressure. 3.5 g of a viscous oil were obtained and
were reacted further without purification. |

Example 4:  Sodium  4-(2-methanesulfonyl-4-methoxycarbonyl-5-methyi-
phenoxy)-2-pentaflucrosulfanylbenzenesulfinate
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pH = 2 with aqueous HCI solution. The mixture was extracted 3 times with
200 ml each time of EA. The mixture was dried over MgSO4 and the 10
solvent was removed under reduced pressure. The residue was
suspended in 100 ml of water and adjusted to pH = 10 with a 2 molar
agueous NaOH solution, and the vol fle constituents were removed
under reduced pressure. The mixture was subsequently extracted twice
with 100 ml each time of toluene and then co&/ orated with 100 ml of
anhydrous DMF, and 15 EheF_reS|due (3 0 g,)AA@S’ acted further without
purification. Example 55M thyl
5-methanesulfonyl-4- (&ﬁet

oxy)-2-m ethyl benzoate 6nag FJ,
20 and methyl

5-methanesulfonyl- 4+-me oxysulfinyl-3- penafluorsulfanyl-
phenoxy)-2-methyl bénzoate’0'O F~SFBI ,FFF\©1 /S0022 3.0¢g
of sodium 4-(2- methanesulfonyl -4-methoxycarbonyl-5-methyl-

-2z fI nylb Ifj I :
HeLBvod T 100 TV AR ATy B CEoHd RS SRS

entafjuoro- sulfa nyl phen
O S~ O/ICO 00O

| rfmﬁfh?@mf@mbamatbﬁb@n@qatqrr{@xami@q?m e sddesulrsequiémly to

2 leftlttictard 20 R, R 1dny i The Sdvent Wasdhenwempyad WBEEEt about

B T R B S B B e
episisedvidrd Sdpdriidd wimdssudhay aliowrddre Goal ardatigsted fo
tirhes Yiwith0qud easHEhswfifidh. THeanmikiteavas g ttantet MaSR4E with
200 ml each time of EA. The mixture was dried over MgSQO4 and the
solvent was removed under reduced pressure. The residue was suspended
in 100 ml of water and adjusted to pH = 10 with a 2 molar aqueous NaOH
solution, and the volatile constituents were removed under reduced
pressure. The mixture was subsequently extracted twice with 100 ml each
time of toluene and then coevaporated with 100 ml of anhydrous DMF, and
the residue (3.0 g) was reacted further without purification.

~ Example 5: Methyl 5-methanesulfonyl-4-(4-methanesulfonyl-3-pentafiucro-

sulfanylphenoxy)-2-methylbenzoate

and methyl 5—méthanesulfony[~4—(4-methoxysu[ﬁn_yl-S—pentaﬂuorosulfanyt—
phenoxy}-2-methylbenzoate

1
_0
F S=
FlAF
F b
O
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10 the solvent was removed under reduced pressure and the residue was

chromatographed on silica gel with 1:1 MTB/DIP. 0.59 g of methyl 5-

metha nesu Ifonyl-4-(4-meths nesu Ifo nyl-3-pentafl uorosu Ifanyl p h e

noxy)-2- methylbenzoate and 0.49 g of methyl 5-methanesulfonyl-4-(4-

methoxysulfinyl-3-pentafluorosulfanylgtfenoxy)-2-methylbenzoate were

15 obtained. Rf (MTB/DIP 1:1) = 0.13: methyl

Sirﬂeﬂlhan@fsulf@nylm4 ndetRamedniosyh Bpehtafiveiosyfarybnyi-5-methyl-
@%@E‘Mﬂ@@%ﬁﬁf/@éﬁ@@'@s&fﬁ%aﬁz@ 32metle  4)  were

S(ﬂglgé ?lenenzoa%t%%@/ lwlFs pﬁntaf‘;u Bw*\flffgr%yédded and the

phenoxy)-2-me

IR WD, @H@ﬁo@ﬁ&@ “ifr- &ﬁerﬁbﬂd@@@tﬂr@wmﬁmwgw} gufRanuently
aéﬁswdf@’duha raethyf redtf obergene1heO5olvied vy ‘t%ﬁﬁéﬁfe@ﬂsﬁﬁer

?h‘c%%eiﬁﬁﬁg&?e ﬁHUR{gS}g%}’}gh IOH R g&%@gg@; r and

uorosulfanylaniline (Téetra ron

sL% Dt Fis a8 il 8% g&a@aﬁ@ miaﬁomweata@w&sﬂed

i Bz phEbleNOErin SharbesavaBrhuag treit gddedrtanydsgawtbiardéled

BiIRHES: IR THEwE m%msdo@t@g oha M‘&%@@%@%&& &8 MgSOa,

solution, cooled to 0C, of 171.10 g of Cu(NO3)2 in 200 ml of water was
s salveatoAR Wﬁé“udﬁ”‘ﬁﬁfeéﬂ?%ﬁ@%&f@?%ﬁf@of@f@ﬂ%% was

- atbocedaegirapbatistinctsisae gelltivitrcoultl BéTarEERed. Fhg nuktuethyl 5-

%@ﬁ@s@ﬁéW@(@Mﬁ@ﬁééﬂ%ﬁylt@eaéﬁﬁafmm@jmﬁiﬂ@%%ﬂ&

met?\y!benzoate and 048g of methyl 5-methanesulfonyi-4-(4-
methoxysulfinyl-3-pentafluorosulfanylphenoxy)-2-methylbenzoate were
obtained.

Rf (MTB/DIP 1:1) = 0.13: methyl 5-methanesulfonyl-4-(4-methanesulfonyl-
3-pentafluorosulfanylphenoxy)-2-methylbenzoate

Rf (MTB/DIP 1:1) = 0.32: methyl 5-methanesulfonyl-4-(4-methoxysulfi nyl-
3-pentafluorosulfanylphenoxy)-2-methylbenzoate

~ Example 6: 3-Bromo-4-(2,6-dibromo-3-nitro-4-pentafluorosulfanylphenoxy)-

5-methanesulfonyl-2-methyinitrobenzene

O“*s/(’) NO,
Br /
0
FF\ Br
F TN o
F ™ NO,
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with 200 ml each time of CH2CI2, the combined organic phases were

dried 10 over MgS0O4 and the solvent was removed under reduced

pressure. Chromatography on silica gel with DIP afforded 3.5 g of the
phenol as a colorless oil. Rf (EA/HEP_1:10) = 0.15 MS (El) : 220 15 b)
Methyl 5-methanesuIfonyI-2-methyl-4-€43pentafluorosuIfanylphenoxy)-
benzoate 0 11 OFMS /10 FIFF O5.00 g of

445e Rt BuRr dspiatafipberml|ferogagiinmélhyiraHame-56 2(2000) 3399) were

WBIB@@R&BHQﬁMm&tth@@EZ;@éQ&%%@?gi : M‘Fmﬁ‘fﬁﬁ@“&% g?iution
. 13), n . were s ] oy
e 28 A e o R e R s cishin
andl pnrses oriel méftwatenamatimedotitl @S fiveredfoftivith3miotiontes. A
andidtied, 8cdalg af m@,wmrnh&uwgllia%mr@@@@wzﬁ%%ﬁ;(wblaﬁgr was
S e ARG S S eR RN et thaceafter, 2611 a6 Gra ere
8180/ rIdAGARA Wistinshaas £ \OlvtiorBraidbe dsBraadBiT ety was
RO arie He Cachas o o A de e BAactod  fimes
i1$S0] i rifluoroaceti .
pmm@%zq)éfﬁﬂzsm v*@@%e%qéﬁlqﬁ%pﬂ?,%g‘?%%’qg?é& A RdRes Watpsiried

iP4oMERC 4 naNixtife SACEma@a: reMRYedhemdethestasadhereseore.

gGlinyB@tegraptyded isilive gortivits. TiFe afhsideV@is hest 1efh tprsiapd &t o
Rbfgrd&shqurs, then poured onto 300 g of ice and adjusted to pH > 7 with

Rf (EA/HEP 1:10) = 0.15 MS (El) : 220

b) Methyl S-methanesulfonyl-2-methyl-4-(4-pentafluorosulfanylphenoxy)-
benzoate

5.00g of 4-pentaflucrosulfanylphenol, 6.98g of methyl 4-bromo-5-
methanesulfonyl-2-methylbenzoate (Journal of Medicinal Chemistry (1997),
40(13), 2017) and 22.20 g of CspCO3 were stirred in 200 mi of anhydrous
DMF at 100°C for 2 h. The reaction mixture was allowed to cool and poured
onto 1| of water, and the solid was fittered off with suction and dried. 8.00 g
of an amorphous solid were obtained.

Rf (EA/HEP 1:10) = 0.26 MS (ES+): 446

c) Methyl 3-br0mo~4-(2,8»dibromoA;pentaﬂuorosu!fanylphenoxy)— -
5—methanesuIfonyl~2-methylbenzoate
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saturated aqueous Na2CO3 solution. 5.00 g of Na2SO3 were then added
and the mixture was extracted 3 times with 500 ml each time of EA. The
10 mixture was washed 3 times with semisaturated agueous Na2CO3
solution, then dried over MgSO4, and the solvent was removed under
reduced pressure. 6.4 g of an amorp%%us solid were obtained.
Rf(DIP)=0.48 15 d)
3-Bromo-4-(2,6-dibromo-4-pentaf|uoro£{fa/@lphenoxy)-5-methane-
sulfonyl-2-methylbenzoicacid OO S Br®)H OO FS /BrBrF F 6.2 g of

ml o nolarsagueous NaOH

20 and 100 ml of water and &
solution were added. The miy as stirred at\RT forcéo hours, then
heated to reflux for Fhelrs. TheRie @Buas removed under reduced

pressure, diluted WitH:fOO\pql of water and adjusted to pH < 2 with an
aqueous HCI solution. The mixture was stirred at RT for a further 10

rginutes astd thesan ths prethatienasdiiprod REMjI SUCHRAL O el franyi-
s SRR A 208" P G RRSE9%esti So and
FBh-21 %o tabldmysmmdriacheitdRilioR SdleypHBoxgle then added
5nn3eﬁ¢aﬁ@§§.|f¢1h}_§ﬁmaf@%&ﬁ@@%@@fﬁf‘?&@%@ﬁrs, then a further 4.00
- = -Cll -4-pentauoro an eNnoxy)-9z
R S o R s Than et pystand at
AL dBUd HRRYESs SNBRoPPaRRESoNY G108 909 Xsorngartiuried e pblur, Trketh
rabtttnadadasghenpoiedCDosalutivof 8 rgasidNhePRduertltered atided
_ rat : _ f
with sHetippand drsd agﬂﬁg&%%Cgﬁeéggﬁg{%%gmgg%haﬁﬁg‘8%9?2.“%8

10.solid were obtained. ) 2 ; ) )
: M}ggmm@% times with semisaturated aqueous Na>CQ3 solution,

then dried over MgSOg4, and the solvent was removed under reduced

pressure. 6.4 g of an amorphous solid were obtained.
Rf (DIP) = 0.48

d} 3-Bromo-4-(2,6-dibromo-4-pentafluorosulfanylphenoxy)-5-methane-
sulfonyl-2-methylbenzoic acid

\\S/,O
Br 7 OH
0
F F\ /@i 7
F“";[s\F B!.Br
F

6.2¢g of meth'y[ 3-bromo-4-(2,6-dibromo-4-pentaflucrosulfanylphenoxy)-
S-methanesuifonyl-2-methylbenzoate were dissolved in 300 mi of MeOH,
and 100 mi of water and also 5.45 ml of a 2 molar aqueous NaOH solution
were added. The mixture was stirred at RT for 20 hours, then heated to
reflux for 3 hours. The MeOH was removed under reduced pressure,
diluted with 200 m! of water and adjusted to pH < 2 with an aqueous HCI
solution. The mixture was stirred at RT for a further 10 minutes and then
the product was filtered off with suction. 6.0 g of a colorless solid were
obtained, mp 228°C (with decomposition).
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26 What is claimed is: 1. A compound of the formula 1| R4 R5/R3 F
F,S~R2 FF R15where Rlis Cl, Br, I, -CN, -S02R6, NO2, alkoxy having
1, 2, 3 or 4 carbon atoms, NR7R8, -O-(CH2)b-(CF2)c-CF3,
-(SOd)e-(CH2)f-(CF2)g-CF3, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms
or cycloalkyl having 3,4, 5,6, 7 or 8 3§rbon atoms, inwhich 1, 2, 3or 4
hydrogen atoms may 10 be replaced by fluorine atoms; R6 is OH, F, Cl,

Btf (DA HaViey 1,0213 or 4 carbon atoms; R7 and R&a(‘éfe’é}cmﬁﬁ
independently hydrogen, aIkyI having 1, 2,3 15 or 4 carbon atoms or

S S s o
@HQ@M@I@@HVO@M@ -praghylnitatisionehe phenyl radicals are
mh&gtuteéfor suhsligprip 16»%1:&%9{034%%?%%8}%%@%?51 oy ) 5-

RSons lko y ha

R a0
car on oS, ‘< rREUNE " %0 4 avl"[l?cgﬁ a“i 48195 fis90%
Z@HW%Sﬁg@@réOiUfﬁ%‘r Bndsémﬁéfzfeﬂ?% K280 st &Tszr one hour. The

mixture was then poured onto 50 mi of water, and the product filtered off
with suction and dried under reduced pressure. 200 mg of an amorphous
solid were obtained. MS (ES’) : 711
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R1 is -(CH2)1-heteroaryl which is unsubstituted or substituted by 1, 2 or 3
radicals selected from the group consisting of F, Cl, Br, I,
-Om-(CH2)n-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl having 1,
%/Yg)og @gﬁ?n § atoms and -SO2CH3; mis zero orl; n is zero, 1, 2 or 3;
Tisz P i I 132 r 4; R2 is hydrogen, F, Cl, Br, I, -CN, ﬁﬁ@@l@%ﬁﬂ?@”
-SR12, 10 -COR13, -SOgCHS3, -(SOS@-(CHZ)t-(CFZ)u-CF3, alkyl having
1, 2,3, 4,5 or6 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8
céfivainis atleinssdnisvhich 1, 2, 3 or 4 hydrogen atoms may be replaced by
fluorine atoms; R9, RIO, R11 and R12 15 are each independently

drogen, alkyl havjn 2, 3 _or 4 carbon atoms, -(CH2)v-(CF2)w-CF3,
%(ylca%gr?w ﬁwoéj\ﬂﬁ!gc(i&% gp oy l@agbon atoms or alkylsulfonyl having 1,
2, 3 or 4 carbon atoms; or 20 R9 and R10, together with the nitrogen
atom bearing them, form a heterocycle|of the formula Ill: X N~~ .Y Il X
and Y are each independently Ef ; 25H
2,3, 4,5 or 6 carbon atoms or

atoms; g and r are each indepgnde or2; sis zeroorl; 30 tis zero,
1,2,30r4; uiszeroorl;v ilg.,z%r\o, 1,7, 3 o
FF R
|
where

R1 is Cl, Br, I, -CN, -SO2R8, NOg2, alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, ~(SO4)e-(CH2)+(CF2)g-CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4,
9, 6, 7 or 8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may
be replaced by fluorine atoms:

R6 is OH, F, CI, Br, I or alkyl having 1, 2, 3 or 4 carbon

' atoms;

R7 and R8 o
are each independently hydrogen, alkyl having 1, 2, 3
ot 4 carbon atoms or -CHo-CF3;

b and ¢ |
are each independently zero or 1;

d is zero, 1 or 2;

e is zero or 1;

f iszero, 1,2,3 or4;
g is zero or 1;

or
R1 is ~(CH2)n-phenyt or -O-phenyt,
in which the phenyl radicals are unsubstituted or substituted by 1, 2
- or 3 radicals selected from the group consisting of F, Cl, Br,
[, -Oj-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CH3;
i is zero or 1;
k iszero, 1,2 0r3;
h iszero, 1,2,3or4;
or
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w is zero orl; one of the R3 and R4 radicals 28 is hydrogen, F, Cl, Br, I,
-CN, -NO2, -COR14, -SO2CH3, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, -Ox-(CH2)y-CF3, R14 is
OH, alkyl having 1, 2, 3, 4, 5 or 6 ca atoms, 5 alkoxy having 1, 2, 3,
4, 5 or 6 carbon atoms or -Oaa- (CH% b-CF3; x is zero or 1; y is zero, 1,
20r3; asiszeroor1;10 bbis zero, 1, 2 or 3; and the other of the R3

Bd R4S atficAn)- @@%@%«'&nyl in which the phenyl radical is
unsubskitytedigrahstistiteday dr 2u 33’[!@1@@5 mdicals selgcigdifam dbR.cted

group ylhaving r4

ctome, B ok it PR Bl B S R oy
zero, | Bﬁ‘Q‘“Qr s Zerd, A ¢t Za%OR ﬂé@wér allad Ravietytirdgeh ombearbon
-SOZCBtEn@IaBﬁ IS@CHSO2CH3, alkoxy having 1, 2, 3 or 4 carbon

atoms, NR15 %: @ CF2)ff-CF3,

-(SOgg)hh-(C 2)” (é%?k é}rF alkgll having 1, 2, 3, 4,5 or 6 carbon
atoms or cycl®alkyl HAARE3, 43506 ¥ or 8 carbon atoms in which 1, 2, 3
or 4 hydrogen atomsisnegrbeireplded by 25 fluorine atoms; R15 and R16

e A i S
or 2: hh(I: j%e g@é 'Z&grﬁ@)t"( Folu-CF3, alkyl%avmg‘l 2, 3,
4,5 or 6 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon
atoms, in which 1, 2, 3 or 4 hydrogen atoms may be replaced by
fluorine atoms;
Rg, R10, R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms, -(CHp)-(CF2)w-CF3, alkylcarbonyl
having 1, 2, 3 or 4 carbon atoms or alkylsulfonyl having
1, 2, 3 or 4 carbon atoms;
or
R9 and R10, together with the nitrogen atom bearing them,
form a heterocycle of the formuia HI:

H

XandY
are each independently CO or SO»;
R13 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms;

qandr
are each independently 1 or 2;
) is zero or 1;
t is zero, 1,2, 3 or4;
u is zero or 1; _
\; is zero, 1, 2, 3or4;
W is zero or 1;

one of the R3 and R4 radlca!s
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kk is zero or 1; 35 or R5 is -(CH2)11-phenyl or -0-phenyl, in which the
phenyl radicals are unsubstituted or substituted by 1, 2 or 3 radicals
selected from the group consisting of F, CI, Br, 29 1,

-Omm-(CH2)nn-CF3, alkoxy havmg , 3 or 4 carbon atoms alkyl

having 1, 2, 3 or 4 carbon atoms and OZCHB mm is zero or 1; nn is

zero, 1,2 o0r 3; 511 s zero, 1, 2, 3 or 4; or R5is -(CH2)00-heteroaryl

which iUhslBSREd 61 SBbshitEdd biyl@zz ¢ QRAdicOsbleted ybhaving
the groyp goBsiating & B, éartﬁfn |at61PR; (GHB-BEAng!OY, %Od“rawegr%on
2,3o0r é%gorbat? % avmg 1,2, 3or4 carbon atoms and

-S02C pp is 7k ? i is" zero, 1,2 or 3; 00is zero, 1,2,30r4; 15
and salts ther&f42. % c@h’lp@ﬂﬁd bewiadoim@a 8ad clinted inastaim stdms,

which: R1 is Cl, Br, |a1§2$\h N1022a"®XY4haE'n8r162 SPhdn atoms

carbon atoms, NR7 ﬁéq?% c -CF3, (SOd)e (CH2)f
(CF2)g-CF3, 20 alky hav §b4 %r 6 carbon atoms or cycloalky!l

having 3, 4, 5X6, 7 of%@&@o‘é’h%toms in which 1, 2, 3 or 4 hydrogen

~atoms may bg repla@ddm fluopire atoms; R6 is OH, F, Cl, Br, | or alkyl

having 1, 2, 39 Eb?é} q nps; 25 R7 and R8 are each independently
hydrogen, aIk avin of 4 carbon atoms or -CH2-CF3; b and ¢
are each indeé@ndeﬁ %?E‘?obr 19138 d is zero, 1 or 2; e is zero or 1;

and the other of the R3 and R4 radicals
is Ogg-phenyl,
in which the phenyl radical is unsubstituted or substituted by 1, 2, 3,
4 or & radicals selected from the group consisting of F, Ci, Br, |,
NO2, alky! having 1, 2, 3 or 4 carbon atoms, -SOgqCH3, -8OrCF3,
-CF3, -OCF3, -SF5, -CN or -COR13;

ag is zero, 1 or 2;
T is zero, 1or 2,
§s is zero or 1;

R5 is hydrogen, -NOg, -802Cl, F, Cl, Br, |, -CN, ~-S0O2CHs, alkoxy
having 1, 2, 3 or 4carbon atoms, NR15R16, -O-(CHz)ee-
(CF2)i-CF3, -(SOgg)hh-(CH2)j-(CF2)kk-CF3, alkyl having 1, 2, 3, 4, 5
or 6 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon
atoms in which 1, 2, 3 or 4 hydrogen atoms may be replaced by
fluorine atoms;

R15 and R16
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms or -CH»-CF3;
ee and ff
are each independently zero or 1;
ag is zero, 1 or 2;
hh is zero or 1;
i iszero; 1,2,3 or4;
kk  iszeroor1;
or
R

(93]

is -(CHz)-phenyl or -O-phenyil,
in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3radicals selected from the group consisting of F, Cl, Br,
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fis zero, 1, 2,30r4; gis zero orl; or 35 Rl is -(CH2)h-phenyl or )
-O-phenyl, in which the phenyl radicals are unsubstituted or substituted by
1, 2 or 3 radicals selected from the group consisting of F, CI, Br, |,
-0j-(CH2)k-CF3, alkoxy having 1, 2, 3.or 4 carbon atoms, alkyl 30 having

1, 2, 3 or 4 carbon atoms and SOZC ;jiszeroorl; kis zero, 1,2 or 3;
his zero, 1, 2, 3 or 4; 5 or R1is -(CH2)j-heteroaryl which is unsubstituted

or subsﬂitu@mm;(@ﬁz)nn%i@ék@sm|Banéagfﬂ)na,tﬁeogrfw@rmrs'@mgsofalkyt

F, Cl, Bhdvr@m (CH2m-LESRIkatsrigdRe 158,8eK4 carbon atoms,
alkyl having 1, 2, 3 or.4 carbon 10 atoms and -SO2CH3; m is zero or 1; n

is zero, 1, 2 or@m is ESeF (105 13 or 4; R2 is hydrogen, F, ClI, Br, I, -CN,
NROR10, -ORTH -SRa Zers 1CORI3, -SOgCH3, .
-(SOr)s-(CH2)4#(CF2)id-&drd, alkyl Baying 1, 2, 3, 4, 5 or 6 carbon atoms
0% cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, in which 1, 2, 3 or 4
rogen atoms may be replaced by fluorine atoms; R9, R10, R11 and
Fé@ 20 igrd eHenorrdEHRAIEEly hydrogen, alkyl having 1, 2, 3 or 4 carbon

atoms, {GHR)is(Ghs)veEiBcaliy wastinytedanng, 12 2rBorzdRaBsklected
atoms Oﬁ&lﬁyﬂﬁglfﬁﬂdrg‘%ﬂﬂgsﬁni SOf 4(??“%?”]6‘“{%%&5)-@@0&'6) Ikoxy

R10, together with the nitrogen atom bearing them
the fornita¥INg dixdy 3 or 4 carbon atoms, alkyt having 1, 2, 3 or 4 carbon

atoms and -SO2CH3;
pp is zero or 1;
fr iszero,1,20r3;
00 iszero, 1, 2, 3or4;
and salts thereof.

2. A compound of the formula | as claimed in ¢laim 1, in which:
R1 is Cl, Br, I, -CN, -SO2R6, NOg, alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p~(CF2)c-CF3, ~(SOd)e-(CH2)-(CF2)g-CF3,
atkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4,
5, 6, 7 or 8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may |
be replaced by fluorine atoms; |
R6 is OH, F, Ci, Br, | or alkyl having 1, 2, 3 or4carbon
atoms;
R7 and R8
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms or -CHg-CFa;
bandc
are each independently zero or 1;

d is zero, 1 or 2;

e is zero or 1;

f is zero, 1, 2, 3 or4;
g is zero or 1;

or

" R1 is -(CHo)n-phenyl or -O-phenyi,

in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3 radicals selected from the group consisting of F, Cl, Br,
I, -Oj-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
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XandY are each independently CO or SO2; 30 R13 is OH, alkyl having 1,
2,3, 4,5 or 6 carbon atoms or alkoxy having 1, 2, 3, 4, 5 or 6 carbon
atoms; g and r are each independently | or 2; sis zero or 1; 31 tis zero,
1,2,3o0r4; uiszeroorl;vis zero, 13 ,3or4; w is zero or 1; 5 one of the
R3 and R4 radicals is hydrogen, F, CI; Br, I, -CN, -NO2, -COR14,
-S02CH3, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2,
3 or 4 cAHNE diofns O%-temeY TemAis2Cteyl having 1, 2, 3, 4,
5 or 6 carbon gtoms, id @atkexyihaving 1, 2, 3, 4, 5 or 6 carbon atoms or
-Oaa-(CH2)bb{CF3; xJ 0.0rd; yis.zero, 1,2 or 3; asis zeroor 1; 15
bb is zero, 1, 2k%r 3; %Jn% Ft‘wgé 1ct))’tf%e(ra\dﬁo the R3 and R4 radicals is -0-phenyl
in which the pHEnyl rd8ii#ai9s brduBtitdted or substituted by 1, 2, 3, 4 or
Dradicals selected from the group consisting of F, Cl, Br, I, 20 NO2, alkyl

hying 1 Q@.@)%@@&ﬂtoms, -SOggCH3, -SOrrCF3, -CF3, -OCF3,
-SF5, -CN or ( (SRIS; qis zero, | or 2, rr is zero, 1 or 2; R5 is hydrogen,

: q .
‘NO2, -8656ISFUpsUBFiUeq Orstyietistandyy 128 ivingrdicals selgcted
carbon #emdhKRISR18;0IERR)eb-HCER)BCH3 -Om-(CHo)n-CF3, alkoxy
-(SOgg I} K- ingd,, 4 5, 0KL6 n
atoms glri{v coa?&?(gac v%} 53%@3?}6?%%% c%t‘z’fﬁg\’ai@ g'iné\’/v |2{1P% g?r,opon
{SATLAnY - %% .

or 4 h_ydarogen SIS replaced by
m is zero or 1;
n is zero, 1, 2 or 3;
A is zero, 1, 2, 3or4: :
R2 is hydrogen, F, Cl, Br, 1, -CN, NRSR10, -OR11, -SR12,

-COR13, -SOqCH3, ~(SOr)s-(CH)}t-(CF2)y-CF3, atkyl having 1, 2, 3,
4, § or 6 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon
atoms, in which 1, 2, 3 or 4 hydrogen atoms may be replaced by
fluorine atoms;
R9, R10, R11 and R12 .
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms, -(CH2)~(CF2)w-CF3, alkylcarbonyl
having 1, 2, 3 or 4 carbon atoms or alkylsulfonyl having
1, 2, 3 or 4 carbon atoms;
or
' R9 and R10, together with the nitrogen atom bearing them,
form a heterocycle of the formula I1I:

]

XandY
are each independently CO or SOg;
R13 - is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms:;
gandr
~are each independently 1 or 2;
s is zero or 1;



fluorine atoms; 30 R15 and R16 are each independently hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or -CH2-CF3; ee and ff are each
independently zero or 1; 35 gg is zero, 1 or 2; hhis zero or 1; jj is zero, 1,
2,30r4; kkiszeroorl;32 orR5is -$QH2)11-phenyI or -0-phenyl, in
which the phenyl radicals are unsubsitituted or substituted by 1, 2 or 3
radicals selected from the group consisting of F, Cl, Br, 51,
-Omm-(CHZ)ﬁn-CFSESaH@(SS?yhagxi@goi,‘ﬂ, 3 or 4 carbon atoms, alkyl
having 1, 2, 3wor 4 caghesraiems and -SO2CH3; mm is zero orl; nn is
zero, 1,2 or 3;,11 is; , 2, ar 4. 10 or R5 is -(CH2)oo-heteroaryl
which is unsjgstitute%eg%g%b?s't%t%egd?b?/’1, 2 or 3 radicals selected from
the group condisting '§f3€"P1BY; 1, -Opp-(CH2)1r-CF3, alkoxy having 1, 2,
Bz ofdhh 63 atodBdatiaglicwwing 1, 2, 3 or 4 carbon 15 atoms and

'SOZC@%W%%,“FPCEBrr,i?r,lﬁfﬂ’ INO! T ER 192850 s 3k h 0
salts thereof; 20 3. COéT]pO nd of the formula 1 as claimed in clalmyl or 2,
in whiclfr &011?’3 &1, BT, SCRMLH ARTN OB KO RAN AN, 12:23 Phricarbon
carbonat@eifs; MRIRS WBGESI2)b-(CF2)c-CF3,

-(SOd)e-(CH2911(4?%9@5,%:@%}%5@1}5911, 2, 8, % 5ObP SRR USs,
or cycloalkyl having 3,éldx25 ,0,70r8 c&rb%n a}-{on%s, inwhich 1,2, 3or4
hydrogen atoms ma)?[ y having ™1, 2,73, 4,

or -Oag~(CH2)pp-CF3:

X is zero or 1;
y is zero, 1, 2 or 3;
aa is zero or 1;
bb is zero, 1, 2 or 3;

and the other of the R3 and R4 radicals
is -O-phenyl
in which the phenyl radical is unsubstituted or substituted by 1, 2, 3,
4 or 5 radicals selected from the group consisting of F, Cl, Br, |,
NO>, alkyl having 1, 2, 3 or 4 carbon
atoms, -SOqqCH3, -SOCF3, -CF3, -OCF3, -SF5, -CN or -COR13;

qq is zero, 1 or 2,
rr is zero, 1 or 2;

RS is hydrogen, -NOp, -SO2CI, F, Cl, Br, I, -CN, -SO2CH3, alkoxy
having 1, 2, 3 or 4carbon atoms, NR15R16, -O-(CH2)ee-
(CF2)-CF3, -(SOgg)hh-(CH2)j-(CF2)kk-CF3, alkyl having 1, 2, 3, 4, 5
or 6 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon
atoms in which 1, 2, 3 or 4 hydrogen atoms may be replaced by

- fluorine atoms;
R15 and R16
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms or -CH3-CF3;
ee and ff

or carbon afoms

are each independently zero or 1;
gg iszero,1or2,
hh is zero or 1;
ii is zero, 1, 2, 3 or 4;
kk is zeroor 1;
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be replaced by fluorine atoms; R6 is OH, F, Cl, Br, | or alkyl having 1, 2, 3
or 4 carbon atoms; R7 and R8 30 are each independently hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or -CH2-CF3; b and c are each
independently zero or 1; dis zero, 1.952; 35 e is zero orl; fis zero, 1, 2,
3or4; giszeroorl;or33 R1is-(CH2)h-phenyl or -0-phenyl, in which
the phenyl radicals are unsubstituted or substituted by 1, 2 or 3 radicals
8&lected from the group consisting of F, Cl, Br, 1, -Oj-(CH2)k-CF3, alkoxy
Ravingid - B o barbomat@yshatiy] 5 having 1, 2, 3 or 4 carbon atoms
and -S -l 1. K ro,. 1, {% , 10or
0 RL e B eSS SR 40 5, 2
3 radicAls SdRAER Sre® e olipreotBRisgMIPF censisting of F, CI, Br

-Om-(CHD GRS HikeaC havalgokyhavimg tathéhatdrmsiatky Bhmvisgalkyl

2, 3 or fecarBON Atanas andhrSGPSBRsIaY isesyes L nis zero, 1, 2 o
3; 1lis zero, 1, 2, 3 or 4; R2is hydrogen, F, Cl, Br, I, -CN, -NR9R10,

-OR11, -SR12MEORI 8% QB r)s-(CH2)t-(CF2)u-CF3, alkyl having 1, 2, 3,
4,5 or 6 carbom 20 dgorasoericytiualkyl having 3, 4, 5, 6, 7 or 8 carbon
atoms, in whigh 1, 2,i8 8¢ hydpogegratoms may be replaced by fluorine
%troms; R9, R10, R11 and R12
R5  is -(CH2)oo-heteroaryl 4
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Opp-(CH2)~CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHz3;
pp is zero or 1;
T is zero, 1,2 or 3;
00 is zero, 1, 2, 3 or 4;
and salts thereof; ‘

3. A compound of the formula | as claimed in claim 1 or 2, in which:
R1 is Cl, Br, I, -CN, -SO2R8, NOy, alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, -(SQq)e-(CH2)-(CF2)g-CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4,
5, 6, 7 or 8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may
be replaced by fluorine atoms;
R6 is OH, F, Cl, Br, | or alky! having 1, 2, 3 or 4 carbon
atoms; '
R7 and R8 .
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms or -CH»-CF3;
bandc '
are each independently zero or 1;
d is zero, 1 or 2;
e is zero or 1;
f is zero, 1, 2, 3 or4;
g is zero or 1;
or



10

15

20

25

30

35

are each independently hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
-(CH2)v-(CF2)w-CF3, alkylcarbonyl 25 having 1, 2, 3 or 4 carbon atoms
or alkylsulfonyl having 1, 2, 3 or 4 carbon atoms; or R9 and R10,
together with the nitrogen atom bearing them, form a heterocycle of the
formula 11l: NX Y 30 Ill X and Y are each independently CO or SO2; R13
is OH, aIkyI having 1, 2, 3, 4, 5 or 6 carbon atoms or alkoxy having 1, 2,
R 5 Jp 6lEAipimRiEMY: @59 Bh%ML34 tand u are each independently

Ra radic; D’Vm“’ e e iR, 2
radicalss en r a
havmg : B%qé%gsr 63(%:aer§c§ércl§3 a B?nms I}ehﬁog %'é?nn qs §t§%r9f carb Br,
atoms dr - G DY 130 ,havn?thI % carkos gitems, alkyl
carbon hta)mrg ﬂ@a[k@xwt&ﬂﬂgnla&rﬁs 4rkios®saen atoms or

-Oaa-(CH2)bb;CF3; )?ésé oKl 1;yis zero,1,2o0r3; asiszeroor1; 15

bb is zero, 1, Z or 3; the other of the R3 and R4 radicals is -0-phenyl

in which the pﬁ%nyl ra8ig8l%s ind@Wsdituted or substituted by 1, 2, 3, 4 or

5 radicals selebted frasnzthre gto@p Bemsisting of F, CI, Br, NO2, 20 alkyl

having 1, 2, 3 or 4 carbon atoms, -SOqqCH3,

R1 is -(CHa)-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, I, -Oy-(CH2)n-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHa;

m is zero or 1;
n is zero, 1, 2 or 3;
| is zero, 1, 2, 3 or 4;

R2 is hydrogen, F, Cl, Br, I, -CN, -NR9R10, -OR11, -SR12, -COR13,
-(SOr)s-(CH2)t-(CF2)y-CF3, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, in which
1,2, 3 or 4 hydrogen atoms may be replaced by fluorine atoms;

RO, R10, R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms, -(CH~(CF2)w-CFa, alkyicarbonyl
having 1, 2, 3 or 4 carbon atoms or alkylsulfonyl having
1, 2, 3 or 4 carbon atoms;

or

RO and R10, together with the nitrogen atom bearing them,

form a heterocycle of the formula il

Il

Xand¥Y
are each independently CO or 8O»;

R13 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or
alkoxy having 1, 2, 3, 4, 5 or 6 carbon .étoms;

s IS zero;
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SOrrCF3, -CF3, -OCF3, -SF5 or -COR13; qq is zero, 1 or 2, rris zero, | or
2; R5is hydrogen or F; 25 and salts thereof; 4. A compound of the
formula as claimed in one or more of claims 1 to 3, in which: R1 is Cl, Br,

I, -SO02R6 or NO2; 30 R6 is OH, F, Cl,_Br, | or alkyl having 1, 2, 3 or 4
carbon atoms: R2 is hydrogen, F, CI38r, I, -CN, -NRORIO, -OR11, -SR12, -
COR13, -(SOr)s-(CH2)t-(CF2)u-CF3, alkyl having 1, 2, 3, 4, 5 or 6 carbon
atoms or cycldaiky having 3, 4, 5, 6, 7 or 8 carbon atoms, 35 in which 1,

2, 3 or 4 hydrogen atgrassBnay iRgdgBlagasty-Agrie .atoms; R9, R10,
R11 and R12 are each independently hydrogen, alkyl having 1, 2, 3 35 or

4 carbon atoms,a- WZ)V-(CFZ)W-CFB, alkylcarbonyl having 1, 2, 3 or 4
carbon atoms or alkyRgIRagN hagaRedenty sresacarion atoms; or 5 R9
anbR1thdédquethet Rithrikgailksogen atom bearing them, form a

het ia; 0. N0 R 13 | | <
5 or b e e P 2P B T8 o e Al g2ving

10 s is Zerd; 3ahd? Ard RPAHYSRMFRIFDOr NSV VIadd W afedesarbon
indeperademtsyarer@ i CHAR-@ME30f the R3 and R4 radicals is hydrogen, F,

Cl, Br, I, -CN, RNQZ’ ngﬁlﬁifépﬁ%g a{kyﬁh%vngtg 5 or 6 carbon atoms,
atkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms
or -Oaa~(CH2)op-CF3;
is zero or 1; '
is zero, 1, 2 0r 3;

aa is zero or 1;
bb is zero, 1, 2 or 3;
and the other of the R3 and R4 radicals
is -O-phenyl
in which the phenyl radical is unsubstituted or substituted by 1, 2, 3,
4 or 5 radicals selected from the group consisting of F, Cl, Br, NO»,
alkyt having 1, 2, 3 or 4 carbon atoms, -S0qqCH3,
-807CF3, -CF3, -OCF3 -SF5 or -COR13;
aq is zero, 1 or 2,
1y is zero, 1 or 2;
R5 is hydrogen or F;
and salts thereof;

4. A compound of the formula as claimed in one or more of claims 1 to
3, in which:
R1 is Cl, Br, I, -SO2R6 or NO2;
R6 is OH, F, Cl, Br, | or alkyl having 1, 2, 3 or 4 carbon
atoms;
R2 is hydrogen, F, CI, Br, |, -CN, -NR9R10, -OR11, -SR12,
-COR13, «(SOp)s-(CH2-(CF2)y-CF3, alkyl having 1, 2, 3, 4, 5 or
6 carbon atoms or cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms,
in which 1, 2, 3 or 4 hydrogen atoms may be replaced by flucrine -
atoms;
R9, R10, R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
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1, 2, 3, 4,5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms or

-Ox-(CH2)y-CF3, R14 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,

20 alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms or -Oaa-(CH2)bb-CF3; x

iszeroorl;yiszero,1,2o0r3; asis go orl; 25 bb is zero, 1, 2 or 3;

and the other of the R3 and R4 radicals’ is -0-phenyl in which the phenyl

radical is unsubstituted or substituted by 1, 2, 3 or 4 radicals selected

from the group consisting 6RLI, e X Ca MKk TavirlgHs, 2aiBwsarbonyl

ﬁazjbon atomsE 'SOdZCH’cliGirg@@,z%'?or?%rb@@ﬁ%?%':&%k@@ﬁﬂ)ﬁyﬂ%iﬁng
ydrogen or F; an ereof, . A process for preparing

compounds of the fofr?ﬁl?ag o ga t%%)enr?ctfﬁmv?/hich comprises converting

compounds offhe formula Il by electrophilic aromatic substitution to

compounds offige darmRi0, RegBthdROMIRIRE Mdodeh fom HSRRAGMSm,
FR2 FFF ngr%alh%gé%#ﬁéo%%%&?@#%qﬁad.efl-ned in claims 1, 2,

3 and/or 4. 6. A compound o or salts thereof as claimed
in one or more of claims | to 4 fodise as a synthetic intermediate. 10 7. A
compound of the formula | and/or salts theteof as claimed in one or more
of claims 1 to 4 for use as a syntpétic i @ iate for the preparation of
medicaments, diagnostic aids, liquid bolymers, pesticides,
herbicides, fungicides, nematicideg; parasiticides, insecticides,

O lia

R13 is OH, alkyl having 1, 2, 3, 4; 5 or 6 carbon atoms or
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms;
8 is zero;
tandu
are each independently zero or 1;
vand w '
are each independently zero or 1;
one of the R3 and R4 radicals -
is hydrogen, F, Cl, Br, I, -CN, -NO3, -COR14, -S02CHj, alkyl having
1. 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms or -Oy-(CHz)y~CF3, |
R14 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
atkkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms
or -Oaa-(CH2)pb-CF3;
is zero or 1;
is zero, 1, 2 or 3;
aa is zero or 1;
bb is zero, 1, 2 or 3;
and the other of the R3 and R4 radicals
is -O-phenyi
in which the phenyl radical is unsubstituted or substituted by 1, 2, 3
or 4 radicals selected from the group consisting of F, Cl, Br, NO»,
atkyl having 1, 2, 3 or 4 carbon atoms, -SO2CH3, -S02CF3, -CF3,
-OCF3 -SF5 or -COR13; |
RS - is hydrogen or F;
and salts thereof.
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5. A process for preparing compounds of the formula | or salts thereof,
which comprises converting compounds of the formula Il by electrophilic
aromatic substitution to compounds of the formula |

R4 R4
R5 R3 RS R3
= M F
\ F
l;‘;;s\ R? Ftis\ R2
F F F PRt
il !
where R1 to RS are each as defined in claims 1, 2, 3 and/or 4.
6. A compound of the formula | and/or salts thereof as claimed in one
or more of claims 1 to 4 for use as a synthetic intermediate.
7. A compound of the formula | and/or salts thereof as claimed in one

or more of claims 1 to 4 for use as a synthetic intermediate for the
preparation of medicaments, diagnostic aids, liquid crystals, polymers,
pesticides, herbicides, fungicides, nematicides, parasiticides, insecticides,
acaricides and arthropodicides.



