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WD 2006/ 027129 PCT/ EP2005/ 009271 Ot ho-substituted
pent af | uor osul fanyl benzenes, nethod for the
productl on thereof and their use as synthesis

The chenmi stry of pentafl uor
der| vgﬁgves ﬁzas gai ned i nmportance in %/&§259%09271

years, especially since novel preparatlon processes
have been found (Tetrahedron 56 (2000) 3399; Organic

Leﬁ)nﬂw-suH&t&ﬂtﬁd(ﬁ@ﬂ@%ﬁf@éﬁh\rgl H@H@é’r%se gﬁé’chgégg th@ %rrc])tdgctlon

v u Itu

o?fﬁ}%rgof%@:%ﬂﬂ%} lI‘[%@g T SEA eﬁﬁsdgﬁrwgggﬁe% phenyl ring in

the ortho- position to the pentafl uorosul fanyl group.

T f Fl

Chh?r%oﬁérﬁgllgﬁ\ém (p%ﬁ%l%%g%!fa%g gei\%&&%g g@ﬁﬁgdmﬁgrﬂt'arqge in
thenlast feny reaesn @specially since ewvel prieppoationyprebessesTiemve been

alﬂsdw BT aRHRRGN 58T (Adwio§ 3308: gﬂ@genegal%}g ‘ﬁaZL ééd@g) 3013).

afluoros | fan I roup. whi
VElb4R | $7iEi ORI MeyY diemt icomroungsi §r%pknﬂ\ﬁd‘h whkich bear

alssknstﬁlhmtedztlb&yr baher d&bgdipéﬁd fildrineABh a%ﬁ?éﬂ | ﬁﬁﬁ in b ortho-

438800 30560 dsboh G THELP B PoBEects s
o »lthmiids‘l fluorine Chdmistrpett2a{200dn) 2287 fuaes| expepsive fegagents

t t
o PRI 'S%fﬂiﬁ%r?i@ﬁﬁsdogw%q’%% Ag-aHthprs.gecount for this
c’é)hﬁ;*»'i‘eP farge kuk UL&H e Pﬁnﬁmﬁnlmhgf@p whwfnpgmérahy makes

p@l@t@@éhbﬁltﬂﬁ% GaREdFRUlt dTﬁ‘iQWﬁtbﬁ nf‘b@% sharé&1 By Sther authors

AT Shelt Bog GE1a8EY Bhik T is,dherdiarp upprising that it i
amﬂitﬂedéﬁ etedtivpbitiedilci desstanie nal ytﬁ@rss}rthB%atuon o the

afluorosulfan | benze es
t@rﬁ?‘%drdégﬁuf?% R4g|10&§ nlh3 Y, Qﬁ u%:tuted
mentgﬂl.(gros@fanyibenzemes meR@btmmd a\VH(dxycbas'tttn’@ lvaldable

-
(Sche: 'e @sﬁ%"a{*? dlcan eﬁlﬁg) g""‘%gsﬂc aids,
Jiaui ¢ o6 §fﬁ’i torﬁ?SBF' eycl okerkigidesavi ﬁ@gsqldas, Rergaticides,
Qardsitiat e Insd &Fided, Bcé\ﬁé@@s larthfopcdiSide$ éﬁ?gfo%gﬁars

atons may be replaced by fluori ne at ons

F, d, Br, | or alkyl having 1, 2, 3 or 4 carbon
' éf@rﬁnverﬁiorﬂ'élated tcR&entaﬂuorosulfanyibenzenes of the formula |
R4
R5 R3
P
=S ‘R2
F e
F R1

where
R1 is Cl, Br, I, -CN, -SO2R6, NO2, alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, ~(S0g)e-(CH2)~(CF2)g-CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalky! 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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are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atonms or -CH2-CF3; b and ¢ 5 are each
i ndependently zero or 1; dis zero, 1 or 2; eis zero

or 1;

f is zero, 1, 2,3or4; is zero or 1; 10 or R

Is -(CH2) h- phenyl or -0-phenyf, in which the phenyl
radi cal's are unsubstituted or substituted by 1, 2 or
3 radicals defTeotddB fromthe group consisting of F,

a, Br, 1, -Q- having 1 W 3. 0r. 4

carbon atons, al %&F‘@#gqﬁgﬁ?%{g&%}%?ﬁﬁo %’f’%ﬁ%ﬁ‘g 1,2,3

atoms and - SOR2CH®r 4 carhon @temser iCHR-Glsz;zero, 1, 2 or

3; his zenpande 2, 3 or 4, or 20 Rl is

-(CH2) 1- heteroaryl which is unsubstituted or

substituted by 1.2r®egehindepgndanty gemoc@td from t he

group consi i ngi®¥efo, 1@r.2:Br, 1, -Om (CH2)n- CF3,

al koxy having 1, 2, 3 of 4 carbon atons, al kyl having
ﬁéroaqro{rs a

1, 2, 3 or & carkd

orl;

i s hydrogen

nd - SQ2CH3; 25 mis zero
nis zéro, Iszéopl,3;3brds zero, 1, 2, 3 or 4, R2
-CN, NROR1O -OR11, -SR12,

F ¢ N
- SOGH3, i:51(‘"’sfiﬁjré;qs,r-1(’(:Hz)t-((:Fz)u-(:Fs, al kyl

h&ing 1, 2, 3, 30 4, 5 or 6 carbon atons or
C Yl Oa|ié<é(CH}§¥bﬁ§nﬁ’or4O-;§her@-l 7 or 8 carbon atons, in
or 4 '

whi ch 1, ﬁ
f1 uori HEW.

h

\ drogen"atons may be repl aced by
fC‘(ljh%\,e m@nyﬁ@jlcﬁg @rgmsp@gt%/tgtegi easubstituted by 1, 2

i ndepeodedt fagidaysrseiited ardinl tHE2\GrBGp leorkistiig #P BF 4, Br,
cor bony 50 68) S, o A o ingtom, 2
havi nghating, 233ar 4carbohatoras ane-SO2CH3;

R2

j is zero or 1;

k is zero, 1, 2 or 3;

h  iszero,1,2,30r4;.
is ~(CHa)|-heteroaryl

which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Om-(CH2)n-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHag;

m is zero or 1;
n is zero, 1, 2 or 3;
| is zero, 1, 2, 3 or 4; :
is hydrogen, F, CI, Br, I, -CN, NRYR10, -OR11, -SR12,

-COR13, -8O4CH3, -(SOy)s-(CH2)t-(CF2)y-CFs3, 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)\~(CF2)w-CF3, alkylcarbonyl
having 1, 2, 3 or 4 carbon atoms or alkyisulfonyl having
1, 2, 3 or 4 carbon atoms;

or -
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or 3 R9 and R10, together with the nitrogen atom
bearing them forma heterocycle of the fornmula I11:

X NYI1Il - Xand Y 5 are each independently CO or

S2; R13 is OH, alkyl hawng% 2, 3, 4, 5 or 6 carbon
atons or al koxy having 1, 2,%3, 4 5 or 6 carbon

atons; g and r are each |ndependently lor 2, 10sis
zero or 1; tR® sairdeR4A0, ﬂqgeﬁ;er Bitlorthd nitrogers ag@h deiing; them,

e R and AT add! %CVF'&%? EE 6 o T oy

-NO2, -COR14, -SQ2CH3, alk havi ng 1, 2 3, 4, 5 or

6 carbon atons, al koxy hav n, 3 or 4 carbon
O~

atoms, -Ox-(CH2)y-CF3, RN is al kyl having 1, 2,
4, 5 or 6 carbon atons or -QCaa-(CH2)bb-CF3; x is zero

3, 4, 5 or 6 carbon atons,Y oxy having 1, 2, 3,

or |l; yis zero, 1, 2 or 3; |ks is zero or 1; 25 bb is

zero, 1, 2 or 3; and the other of the R3 and R4
radicals is Oss”pAR%Yl, in which the phenyl radi cal

i's unsubstituted or Slabéb!a&h‘irﬁép@)ﬁdéntlﬁcogorSégor

radi cal s sel tedf mlté)g rou conS|st|ngo

Br, I, 30 , eh?% 2, 8, 4y 501 cathen atoms or
atorrgz - SOggCHB, a+kﬁ®j/m@5i31g1 20*334 5Q3carbSfratom&N or

gandr
are each independently 1 or 2;
S is zero or 1;
t is zero, 1, 2, 3 or4;
u  iszeroor1;
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, -NO2, —CORM -SOzCH3, alky! havmg
1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, -Ox-(CH2)y-CFs3,

- 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)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 Ogs-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, Cl, Br, |,
NO2, alkyl having 1, 2, 3 or 4 carbon atoms, -80qqCHs, -SOrCF3,
.-CF3, -OCFg3, -8Fs5, -CN or COR13;
aq is zero, 1 or 2;
1 is zero, 1 or 2,
ss  iszeroor1;
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qq is zero, 1 or 2; rr is zero, 1 or 2, sSs is zero

or I'; 4 R5 is hydrogen, -NO2, -SC, F, d, Br, I,

-CN, -SQ2CH3, al koxy having 1, 2, 3 or 4 carbon atons,
NR15R16, -O (CH2)ee- (CF2)ff-£F3,

-(SM9) hh-(CH2)j j - (CF2) kk- CF3; al kyl having 1, 2, 3,

4, 5 or 6 carbon atons or cycloal kyl having 3, 4, 5,
6,RT oris shyshiegem NApor8OREIWR| o, Br, 2, -GNor-S0D>CHs, alkoxy
hydr og y be repl b uoyi oG,

and ng{bﬁ ego ggthn?’l n%)eoén eﬁqﬁgn h%&?@%’eg&hgsgrﬁ Eg(?/"i(ﬁég)ee'
1 2. dCTal-BFaar(BOlugoleH iz (CEMR G, 2ol bevingd, 2 3, 4, 5
are ea \ - Sy Zer@, :

hh s ?&%Q‘é?@@f‘%ﬁ“‘%&fﬁ@@?ﬁ"‘ﬁéw@@& 478! §i7,50°p arvon
zero ordlamsgh wWhishi & 2, 31a) # 1hyehegsn atms nashdeyteplaged by
whi ch tfly@rinBefrhsy adi cal s are unsubstituted or
substituted 1 or 3 radicals selected fromthe
group consi g%ﬁ@h%%"ﬁ, ad, Br" 201,

- Omm ( CH2) nn- CF3 ar@lldgok Vindepartienily Widrahedr, ofkyt aabiea 1, 2, 3
at ons, al kyl ha\SirQQ:a:l'b ﬁatoﬁn?rrﬁ%ﬁa-r n atons and
-SOZCI—B;mniszeroorcl;n 7evE-™8 2 or 3; 11 is
zero, 1, 2,egand#; 25 or . R5 is -(CH2)0o-heteroaryl
whi ch is unsubsti ' V.1, 2 or 3

radi cal s sel ect e8%]%?%%9{%6?%@?%%@%%%3&51?i ng of F, O,

Br, |, -OppdgcH2jszerra] oaiZkoxy having 1, 2, 3 or 4
carbon atonmgh al kyrerBa¢ing 1, 2, 3 or 4 carbon 30

atoms and - SO2CH3; is zero.or 1; rr is zero, 1, 2
or 3 I Cngszé)rg,!l,Z,Z3or4; 'S 2

Kk is zero or 1;
or
RS  is -(CH2)-phenyl or -O-phenyl,
in_ which the phenyi radicals are unsubstituted or substituted by 1,2
or 3 radicals 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 -SO>CHa: '
mm  is zero or 1;
nn is zero, 1, 2 or 3;
i is zero, 1, 2, 3 or4;
or . ' '
R5 is '—(C H2)oo-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Opp-(CH2)-CF 3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHg;
pp is zero or 1;
m 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, I, -CN, -8O2R6, NOp, alkoxy having 1, 2, 3 or 4 carbon
~atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, ~(80q)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 conmpounds of the formula | in
which: RLis d, Br, I, -CN, -S02R6, NO2, al koxy

‘having 1, 2, 3 or 4 carbon atons, NR7RS,

-0 (CH2) b- (CF2) c-CF3, -(SQd)e-(CH2)f-(CF2)g-CF3, 5
al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or
cycl oaldtiyl Haaingnty 3,3, 4, 5 &r,6 GarbbndtomscaT dyelbaikyd HBving!B, 4,

whi ch ; \ e oS be repl aced b
f1uori :156‘ 6230%5&?@0533%' E] & ch 13??%1 ol hgﬁ%genr@iggr%gmay
1, 2, PeoephoedrinoiuorBeatoms; R7 and R8 are each

i ndependent Ipg hy n I V) : 3

car bon atorrs%or %CQH%??CF;,BQIEE%AZ@-C&E%] Iia'rl\gﬁ%géﬁ'z,%o?%carbon
i ndependent |y ze@¥M8: 1; dis zero, | or 2; e is zero
orl;, f is z&PandRg2, 3 or 4, g is zero orl; 15 or R

is -(CH2) h-phenyl or -0-phenyl, in ich th henyl
radicals are unsﬁﬁ%te?Fﬁt"E%eR%'(@lﬁ‘ﬂgth%[ﬁQ@%@ﬁ‘yﬁ,hai'”goﬁ 2,3
3 radi cal s sel ecoed darioon ateengop«PHe@; sti ng of F,

a, Br, I’b'aq (CH2) k- CF3, al koxy having 1, 2, 3 or 4
carbon atons, al kyl 20 having 1, 2, 3 or4 carbon

atonms and - SO2CHare pathsindependently zéroicsZler o, 1, 2or3; h
is zero, 1, 42, 30tA;arnO .Rl is -(CH2) 1- het eroaryl
which is ungubst fsleﬁrg’dqgrgééubstitut ed by 1, 2 or 3

radi cal s sefect e Z&P®nlthe group consisting of F, O,
Br, I, -Om{CH2)r4drg, 1.3 ps4; having 1, 2, 3 or 4
carbon atons, al léyl having 1, 2, 3 or 4 carbon atons
and - scecH3® I'zero or 1;

or

R1  is -(CH2h-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-CFs3, alkoxy having 1, 2, 3 or 4 carbon dtoms, alkyl

having 1, 2, 3 or 4 carbon atoms and -SO>CHgz;
i is zero or 1; |
k  iszero, 1,20r3;
h is zero, 1, 2, 3 or 4;

or
R1  is -(CH2)-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, ~On~(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, 2 or 3;
[ is zero, 1, 2, 3 or 4;
R2  is hydrogen, F, Cl, Br, I, -CN, NR9R10, -OR11, -SR12, —COR13,
-SO4CH3, -(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 fluorine
atoms;
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30 mis zeroorl;, nis zero, 1, 2 or 3; 1is zero, 1,
2, 3 or 4, R is hydrogen, F, d, Br, 1, -CN, NROR1O,
-OR11, -SR12, -COR13, SQOgCH3, :
-(SOr)s-(CH2)t-(CF2) u- CF3, alkyl having 1, 2, 3, 4, 5
or 35 6 carbon atons or cycloal kyl having 3, 4, 5, 6,
7 or 8 carbon atons, in which 1, 2, 3 or 4 hydrogen
atons may bR3,eplGRM byd R1@rine atons; 6 R9, RI10,

R11 and R12 are [ ; e L Kyl
naving 1 2, 3 grtpech GeEse Y hf‘vkﬁ?é%‘%%ggi%n@p@, 2,3
al kyl carbonyl  h&Fi‘heprbon atomser(CHze(6bn)watbss atkylcarbonyl
al kyl sul fonyl hawyz0g , QiR -
R9 and R10, toget ﬁer gvvl’fs’t ’St%edf E?%ggaéﬁﬁgtkgg%l ear| H&Pﬁawng
them forma hetledodPERecaPORROMS mula 111: Y ~ 111

10 X argl Y are each i ndependently CO or SO2; R13 is

OH, al kyl hayin v 3, .4, 5 or 6 carbon atons ar
2 koxy havi iy BHdR1G) together ytHE e, piees: wieE bgadng them,
15' are eacliorimddpédentieof theofor@ula B:is zero or 1; t
is zero, 1, 2,30r4; wuis zero or 1; v is zero, 1, 2,
3 or4; 20 wis zero or 1;xQne-of the R3 and R4
radi cal s i s hydrogen, F,NCI, , -CN, -NO2, -COR14,
-SQ2CH3, al kyl having 1,\2, 5 or 6 carbon
at ons, al koxy having 1, 2,Y3 o4 carbon atons,
-Ox-(CH2)y-CF3, 25 R14 is OH, alkyl having 1, 2, 3, 4,
5 or 6 carbon atonms, alkoxylthaving 1, 2, 3, 4, 5 or 6
car bon atons

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;

gandr
are each independently 1 or 2;
s is zero or 1; |
t iszero, 1,2,3 or4;
U is zero or 1;
v is zero, 1, 2, 3 or4;
W is zero or 1;

one of the R3 and R4 radicals
is hydrogen, F, Cl, Br, [, -CN, -NOp, -COR14, -SO2CH3, alkyl having
1, 2, 3, 4, 5 or & 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)pb-CF3;
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,
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or -Caa-(CH2)bb-CF3; x is zero orl; y is zero, 1, 2 or

3; 30 as is zero or 1; bbis zero, 1, 2 or 3; and

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

whi ch the phenyl radical is u?substltuted or

substituted by 1, 2, 3, 7 4 or 5 radicals selected
fromthe group conS|st|ng of F, d, Br, I, N, alkyl
havi ng 41 or 3, r8licald sededied fairontke grS@gcpor@Hﬁng-cSCFr.CESBr, l,

SC'r:? |s ze?o a‘;}Eﬁor %NI% E %rggq '&_r@?’ ?@53%. :2’-I§,qu"
A g CHfy, -SeCrscbEse: ogFa,o%s, ehEQAR12, 3 or 4
carbon ato O (CH2)ee- (CF2)ff-CF3,

- (SQgg) hh-( )JJ-(CFFI%%k CF3, alkyl having 1, 2, 3,

4, 5 or 6 ¢LEFSHOatBRE: or cycl oal kyl having 3, 4, 5,
6R57 olis thyeleader -NOat @@FCD F*hICﬂhEﬂr I12-CR, OS(ﬂzCH3, a!koxy

hyd db

Y O9RBAEPTE 1B Reol 2t Dl SR DEREE TRy (5

1, 2, CGCFQ)ﬁ-@Fg,a{SOtg?mq@-Izq i-(Clr-OF3;, alk9l l?@\/m@d 2t8 4,5
a en n

o€, 2250 & MR Lo Sl Ko 9,581 8 ron

zero oratcxmsom thshns 2,( &) pydeogdn atom npde byl replated by

whi ch @@%%ﬁsrad' cals are unsubstituted or:
substltute or 3 radicals selected fromthe

group consi §i n'@PCb'R1 ad, Br, 251,

- Omm (CH2) nn- CF3aré‘lel§§l¥YndlﬂjénH§nﬂy hyer el a %gﬁéﬁgﬁ 1,2, 3
atons, al kyl hawg% 1b 5t %ﬁ n ato an
-SO2CH3; mmis z8F 6 EFan oS be 2-C

ee and ff
are each independently zero or 1;
ag is zero, 1 or 2;
hh |s Zero or 1;
ii is zero 1,2,3 0r4;
kk is zero or 1;
or

RS  is -(CH2)iI-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, Cl, Br,
l, -Omm-(CH2)nn-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
- having 1, 2, 3 or 4 carbon atoms and -SO»CHa;
mm is zero or 1;
nn iszero,1,2o0r3;
Il is zero, 1,2,3 or 4;
or
R5  is -(CH2)go-heteroaryl
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 -SO2CH3; |
pp is zero or 1;
rr is zero, 1, 2 or 3;
00 is zero, 1, 2, 3 or 4;
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nn is zero, 1, 2 or 3; Il is zero, 1, 2,30r4; 30 or
R5 is -(CH2)oo-heteroaryl which is unsubstituted or
substituted by 1, 2 or 3 radicals selected fromthe
group consisting of F, O, Br, I, -Opp-(CH2)rrCF3,

al koxy having 1, 2, 3 or 4 c%r bon atons, al kyl having
1, 2, 3 or 4 carbon 35 atons and - SQ2CH3; pp is zero
orard]; satts thereméro, 1, 2 or 3; 00 is zero, 1, 2, 3 or
4, 8 and salts thereof; Particular preference is
given to conpounds of the formula | in which: RL is
CiPartigulan preferrRnce $0giRen tICRMpalk oK f ttwfonguta | ia, wischar

4 popr bwcﬁaﬂtmﬁm N@ 6 %Cﬁﬁ%ﬁ @C?s or 4 carbon
Sad Y 1 &

o oS R NRTRE, mog@@zbaoqsw)c—@ga. M G)ed Crize (C§2)¢CF3,

or 8 caw@onaahgms 2, I3n4Wsld%fs darbén ator§ ot c%l%ﬂ%?%qlvm% 3, 4,

at ons ace UOI ne at ons;
a, %H?é Srofér ﬁé)ﬂboﬂé\?‘i"ﬁa in whichgl, g zprﬁhwﬁgem@toms may
at oms bEtepldeRBydlueriaachomedependent | y hydrogen,

andc 15 ar Behcl Oiﬁe%eﬁﬁ S PR g 1, A6, Aiogtbon

1 or 2 elszeratminSl is zero, 1, 2, 3 or 4, gis
zero or |, E(}éyf dRR is -(CH2)h phenyl or -O phenyl, in
whi ch the phe radi cal s are unsubstituted or
substituted by 1arezea@ﬂ irdapggdenty hydrogenealkyt bavingel, 2, 3
group consisti ngoﬁﬂ chrbdd atoBis or IGHs-8Fx( CH2) k- CF3,

al koxy havi B%@%i , 3 or 4 carbon atons, al kyl 25
having 1, 2 4 carbon atons and - SO2CH3;

are each independently zero or 1;
d is zero, 1 or 2: '
e is zeroor 1;
f is zero, 1, 2, 3 or 4;
g is zero or 1

or
R1 s -(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, ClI, Br,
I, -O-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO>CHa;

i is zero or 1;
K is zero, 1,2 0or 3;
h is zero, 1, 2, 3 or 4;

or
R1  is (CHa)-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
| from the group consisting of F, Cl, Br, |, -Op-(CH2)n-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
~ atoms and -S0O2CHS3;
m is zero or 1;
n is zero, 1,2 or 3;.
I s zero, 1, 2, 3 or4;
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j is zeroor 1; kis zero, 1,20r3; his zero, 1,
2,30r4; or 30 RLis -(CH2)1-heteroaryl which is
unsubstituted or substituted by. 1, 2 or 3 radicals
selected fromthe group consisting of F, d, Br, I,
-Om (CH2) n- CF3, al koxy having 1, 2, 3 or 4 carbon
atons, alkyl having 1, 2, 3 or 4 carbon atons and

SKECI—Bs h§8rddens FzeClp Boy 1,14CNy INRGRIO, —@R’Iz O8R32, 1COﬁR13,

_zgr\lo N%%’f@%cplé&i(ffz%hsﬁfg %IW fg 4, 8 or '& carbon
(S(? ) saiQmslz;rtciy@td%yhh@FtBlg 344, Eha?VDnQ Chrbéh athmd, inSvhich
or § covpog or Aofen Sk Mdpbe RAGKS tly filori afhms”
atoms may b&%3.dplheY ayd Ridori ne atorrs 5 R9 RIO

rﬁ%&. ﬁnlelg are gf@féabﬁdﬁ@@mﬁ%'uymy é@ ‘éwn

al kyl gar bony!| hé’vﬁh@a %0”2'3‘ O@SOP@"@ gasagylcarbonyl

al kyl sul fonyl havasigg 1,.2,3, or'34 @érbén({eﬂbﬁl@rbr%ﬂ IMilfohdl IRdving
R9 and R10, toget,lh I Wt rogen atom bearl ng

h t k}t
them forma hete o%;%ﬁecacgo'fﬁ MSrmula 111: X NIII
X and Y 15 are each independently CO or SO2; .R13 is

;)I_Ikoi;/kﬁaw ng %Hd?ﬂg t0§etré “ﬁﬂ"bE @'%#%g't %@b’log%a gg them,

zero; t an#Prn Q@eﬁfécﬂeﬁfthﬁ@ﬂ@nwekhftly zero or

and w are each mdependent*y zetr0 or 1;
4
N
\
Y :

XandY
are each mdependently CO or SOy;.. “

R13 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or
alkoxy having 1,2, 3,4, 50r6 carbon atoms;

s is zero;

tandu
are each independently zero or 1;

vandw
are each independently zero or 1;

‘one of the R3 and R4 radicals
is hydrogen, F, CI, Br, |, -CN, -NO2, -COR14, -SQ2CHg, alkyl having
1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms or -Ox-(CHz)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)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
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one of the R3 and R4 radicals is hydrogen, F, C, Br

I, -CN, -NO2, -COR14, -SQ2CH3, alkyl having 25 1, 2,
3, 4, 5 or 6 carbon atons, al koxy having 1, 2, 3 or 4
carbon atoms or -Ox-(CH2)y- CFB R14 is OH, alky
having 1, 2, 3, 4, 5 or 6 carbon atons, al koxy having
1, 2, 3, 4, 5 or 6 carbon atoms or -Gaa-(CH2) bb- CF3;

30 >1< i Shadrioh tie phenyliradizel 8, urlsubdtiRteBor salsstitfted®yo1, 2, 3,
or

od Rf‘?gb% réﬁrcgi %ele&eS&cﬁ'H thg:b(#cilﬁﬁgprﬁétgﬁn ﬁ\t fthBRsNOQ,
pheny| allgdiheaing §, 2ndwissk carllmecatomssuﬁ%q@l:lg,eé@yc&g, -CF3,
2, 3, 5 a ected fromthe group

consi st Ié)r%ﬁ%fSEg%eP bg)ﬁ% al kyl having 1, 2, 3 or

4 carbon at difs, -ISCQ@CH{?FZSOHCFS - CF3, -OCFS, - SF5
and - COR13; p qq,gge,%er-l rpgk or 2, rr is zero, | or 2

R en -, salts thereof; 10 Very
g?él cdggyg'gw@ﬂ ce |s gi ven to conpounds of the
fwmatslthereoﬂml ch: R is d, Br, 1, -S02R6 or NOZ,
R6is OH F, d, Br, | or aIkyI having 1, 2, 3 or 4

carbon atoms; R2 is hydrogen, F, d, Br, I, -CN,
Nmmemm@mmaferemls g|@1ﬂ’03c:omﬂ15unds of the formuia | in which:

- (80) 35 CEHR) § - (Sm?@g?ocyc .alkyl having 1, 2, 3, 4, 5

or 6 carbon 'dto aIkyI having 3, 4, 5, 6, 7
or 8 carbon R& omis Qbh MhCEIBr, 1.oralkg having Hy&r Ggem4 carbon
atoms may be rephaggre by fluorine atons; R9, R10, Rl1l

L T N
al kyl ca(rS@r)y(CHbMCF\g)ulCFg, a&yblhaémgaﬂ an RIS 16 carbon
al kyl SlékOI"P]S %Ir cygloaﬂ?/l havmg '3, 4 %r 6, YC&r %grl%noatomsorm 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 illa:
0

N

O la

R13 s 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;
tand u
are each independently zero or 1;
vand w _
. are each independently. zero or 1;



R9 and R10, together with the nitrogen atom bearing
them 25 forma heterocycle of the fornula Illa: O N
Ollia RlI3 is OH, alkyl having 1, 2, 3, 4, 5 or 6
carbon atons or al koxy havi ng 1, 2, 3, 4, 5 or 6
carbon atons; s is zero; 30t and u are each

i ndependently zero or 1; v and w are each
irrd’@efrtherRZiynermdwalsl 11 one of the R3 and R4

2ol U BB oy By s, ogrh sty i
atons, ‘hl&okyd, h%\hrrfgcarboz atems; a&kcoqrrhmmng dt @rs8 or 4 carbon

- Ox- (CI—A&@,MS(EES CRL4,-Cg,OH  alkyl having 1, 2, 3, 4,
5 or 6carbon25(%§yalkoxy having 1, 2, 3, 4, 5 or 6

carbon at omi1%br '5@’&@@&12}1%"1@!:3 x3i ¢, Bepb Bogarbop atoms,

zero, 1, 2 or 3; gzl ashal\,ﬁ,gzqrozors 1,4 bk b,s eééhb@m afoms
or 3; and the ot he H and ‘R4’ radrcal s
-0- phenyl in whi @h (9 @ﬁ%ﬂ Fadical is unsubstltut ed

or substit utxed bysjeroz;rﬁ 15 or 4 radicals sel ected
fromthe gr?’up COI’]SI stl3 g of, F, d, Br, N2, alkyl
having 1, 273 or 4%¥Rr boh ®Afons, - SO2CH3, - SCRCF3,

- CF3, -OCFBaaSFSISlamron?llB R5 is hydrogen or F; and

the salts thereo 0 e enbodi nent, preference
|vento%§o E)unJ%1 togg’forrmlal in which RL is

dé‘é1 rh@é’@'%ﬁfdﬂe Rerand R4.radigals where R6 is OH, F, O,
Br, | of-Ophlpyl having 1, 2 3 or 4 carbon atons, or

NOZ pawthllc%u%he p eny‘ racsa cal IS unsubstltuted or substituted by 1, 2, 3
or 4 radicals selected from the group consisting of F, Cl, Br, NO»,
alkyl having 1, 2 3 or 4 carbon atoms, -SO2CHs3,
-SO2CF3, -CF3, -OCF3 -SF5 and COR13;

R&6. is hydrogen or F; '
and the salts thereof.

In one embodiment, preference is given to compounds of the formula | in
which R1 is described by CI, Br, |, -S02R6 where R6 is OH, F, Cl, Br, | or
alkyl having 1, 2, 3 or 4 carbon atoms, or -NOy; particular preference is

~ given to compounds of the formula in which R1 is described by -SOR6
where R6 is methy! or Cl, or -NOa.

- In a further embodiment, preference is given to.compounds of the formula |
in which R2 is described by hydrogen, F, Cl, Br, I, -CN,
-(8Or)s-(CH2)~(CF2)y-CF3 where s is zero and t and u are each
independently zero or 1, or by -NRSR10, -OR11, -SR12, -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 R8, R10, R11, 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, 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 a!koxy
having 1, 2, 3, 4, 5 or 6 carbon atoms, or R9 and R10, together with the



gi ven to conpounds of the forrmula in which RL is
descri bed by -S02R6 25 where R6 is nethyl or C, or
-NG2. In a further enbodinent, preference is given to.
conmpounds of the formul a I é% which R2 is described

" by hydrogen, F, d, Br,

10

20

25

formula Jllla: O NO Islag

-(SOr)s-(CH2) t - (CF2)u CF3 where s is zero and t and u

arrétregerhal®tn whittpissutenbhém, frioa Betstocy@le bﬁ/theNBQﬁhl@ I
-OR11, -SR12, -COR13, al kyI having 1, 2, 3, 4, or 6
carbon atoms, cycloal kyl hh € 4, 5, 6, 7 or_ 8
carbon atons, in which 1N 2, 4 hydrogen at ons may
be replaced by fluorine a\t( : iiere R9, R10, R11,
R12 are each i ndependently y ogen al kyl having 1,
2, 3 or 4 carbon atons, (Cl—%iv (CF2) w CF3, 35

aI kyl car bonyl having 1, 2 car bon atons or

Ve ap b dtinhensnnerly SesteBRh B o0 at Sqatpaticuar

RIBefieserdid, isagikemn ttblammpg)uhdSZn vdhich RD mdeﬁcrmb@m hydrogen,

ARG B R o MM o Rek AT MY ey 28R, Ffhpanaenty

athyaagene 9 rdaiearbaayh ha\mgn1a 2hé& er dcpdhan afornhiein particular
f@rﬁéﬂcli/léal‘ﬂoh , d\‘ Rbl anM‘ﬁQ‘i@ ?é@%g?e\(ggﬁeth%aﬁﬂogfan atom which

i ndependent y rlbe
pP@F‘E‘-} REL f?@@%ﬁé‘ﬁ@& @cﬂ’;ﬁ%fﬂfﬁ"Q% {Nhl ch R is
deders Keshdy dny dmab émde@ri&@ﬂﬂ%}ae@mbé&!ﬂleo vhg09; RO

gt Bioe 7 Rl R0 etxier i he, RERen; amm whieh bears

pﬂvem,dmawformretﬁeﬁémaydemﬂhe formig®a Hizd R10, toget her
with the nitrogen atom which bears them form a

het er ocycl e of the fornul & 11, where X and Y are each

i ndependent |y descri bed by®CO o
particular, RO and R10, i@
B @, >

th the nitrogen
het er ocycl e of the
, Were R13 is al koxy
having 1, 2, 3, 4, 5 or 6ncarbon atons, in particular
nethoxy 15 In a further énbdd@nent; R2 in the
the formula | is descri bed by hydrogen

ounds - of
o?" Wherg %ﬁﬁt IScalkaxy hyaviegeh. 24 8, 4.1 bremér carbon atoms, in
epm|du|@emeth@fﬁference i's given to conpounds of the

d@;%ﬁf"ﬂ’ée& qﬁj\hlall,eggggf [q:& tom@?und% gf tﬁ4 fél%jd[g? is descr:bed

by hydrogen or Br, in particular hydrogen.

at om whi ch bears them

In a further embodiment, preference is given to compounds of the formula |
in which one of the R3 and R4 radicals is described by hydrogen, F, CI, Br,
[, -CN or -COR14 where R14 is OH or alkoxy having 1, 2, 3, 4, 5 or 6
carbon atoms, in particular methoxy; particular preference is given to
compounds of the formula | 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 -Ogs-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, NO2, alkyl having 1, 2, 3 or 4 carbon atoms,
-50qqCH3, -SOCF3, -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, 5 or 6
‘carbon atoms, and where qq and rr are each independently zero, 1 or 2
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20 1, -CN or -COR14 where R14 is OH or al koxy having
1, 2, 3, 4, 5 or 6 carbon atons, in particular

nmet hoxy; particul ar preference is given to conpounds
of the formula | in which ong of the R3 and R4
radicals is described by hy ?ogen or Br. The
particular other R3 or R4 radical is preferably

darnﬂr isbeid b@'r& Oggt,piepaktioutar e; thetiahenyrefepsiiceals igdven to

ZSaHBOL drdhe Sy 95 i Plebraf oo b e

BriS drecribesl iy tO1phensigwhere2the3phanyhracicd) ¢ sabstiteted by 1, 2, 3
S@ glqd%iceﬂssgréﬁz %’?Ix“ﬁ?ﬁd& 53&?%5% selgg@d fg&mi'\é gﬁ@@é ‘Eoﬁ%gtmg

f %_Ikgiy ﬁabl% alkylohaving 41, 8, ér 06 4 caFhssh 210 - @a@Hs,

\Mnswcqq ape;, r-owge saghooﬂwwétﬂ% FsecDH akkyPhavingd 3, 2,
zero gartl cul ar ; cuI ar

o e e B Crtbop diais e ElkeRpbaHDS To?. End. BesAcarbpniators,
mmrm“eraﬂhﬁselestwcm'mmethetgih@np Eongistirf of &l N@é alk?[ having 1, 2,

ST R S

4 Qthdr alkoxy haweingct, @) 3f 4 pfnot Becagbom ptores|sh partiauldr rméthbxy.
a, Br, N2, alkyl having 1, 2, 3 or 4 carbon atons,

.- SO2CH3 SQ2CF3, -CF3, CI?FS - SF5, -COR13 where R13

i & mmnmrk@mbﬂ@merg referencajs gives tocompoantsof fefesmula |
Ofn @hl&ﬁ’ﬂS ﬁba&éétgibbd hy?droéen or B gnfé@fak?gi? é’ﬁﬁ;‘e 8, glven to

preferab e romt rou consij
NERMPQHR Oﬁg\ﬁ fﬁaﬂwa I3n ercbe 48 @Qﬁﬁ&ﬁdabbﬁﬁ roggn.
particul ar net hyI -SOZCHS -COR1 3 where R13 is 10 CH

5.0r 6 r ato
PRI AP RA RS nor®i it g ek oo @RI T oY Be the same
pmedlﬁecm“tt@ndseagnhmedepmctmhly@avdih@ﬁeﬂhiﬁohsBpeldzlhedi. in
which R5 is described by hydrogen or F; particular
preference is given to- conpounds of the formula | in

whihen ths substibiests Bado IR egrdaisane ormormaertarsofmsymmetry;
OfHfeymaP e ch hdegeneenty 1?%!'av<§>éﬁf’f@|l ﬁe%%r tﬁ@ﬂ@@nﬁdﬁ?eﬁﬁ'ﬂﬁ' he

or different ag ea&_@%nde {;n ent have

dEPTRPYR i i oA pﬁBcalslﬁegﬁr$ uehdiastgrep@ery of
,cmmemane@oeobmumrre@ theriogirsalfatidgymretry; 20 they may
each independently have either the S or the R

configuration. The conpounds may be in the form of

ophé pedseint ivention ehcdinpassesealitngomefic formreoithescampmfnds
nthe5&sndig¢r eof in all ratios. The present invention
enconpasses all tautoneric forms of the conpounds 25

of the formula |I. Alkyl radicals may be straight-chain

ORI 1%1@1@3%3' maybé s%'afghtfﬁﬁ@td gF bl‘afnc.rh@@yTPEeQI‘so applies if they

substl ts Or occur as substituent

filiepts 5 QegTeas subsituents & iojier aiceis, dopexample in
muwamkylammaéls obxd@kplyesaditar! ktarhpidsCaf walldfl eradicals are
methyl, ethyl, n-propyl, isopropyl (= 1-methylethyl), n-butyl, isobutyl
(= 2-methylpropyl), sec-butyl (= 1-methylpropyl), tert-butyl
(= 1,1-dimethylethyl), n-pentyl, isopentyl, tert-pentyl, neopentyl and hexyl.
Preferred alkyl radicals are methyl, ethyl, n-propyl and isopropyl. One or
more, for example 1, 2, 3, 4 or 5, hydrogen atoms in alkyl radicals may be
replaced by fluorine atoms. Examples of such fluoroalkyl radicals are
trifftuoromethyl, 2,2,2-trifluoroethyl and pentafluoroethyl. Substituted alkyl
radicals may be substituted in any positions.
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neopentyl and hexyl . Preferr

30 nmethyl, ethyl, n-propyl, isopropyl (=

1-met hyl ethyl), n-butyl, isobutyl (= 2-nethylpropyl),

sec-butyl (= 1-nethyl propyl), tert-butyl (=

1, 1-dinmethylethyl), n- pentyl i sopentyl, tert-pentyl,
gd al kyl radicals are

nmet hyl , ethyl, n-propyl and isopropyl. One or nore,

chxafmaiaﬁI@‘ tyci@alkd, ratlicals Sarehyyblagepylatayabutyl atigibpentyl,

O3Bty BB O, SIS B8 Eono o mor,for

t rqxam;&qa dmes Byer, 4. 2hydrogen |amm@m@1 he|replaged by fluorine atoms
PegUkitU1ed @OEBYIky! RHRSHIS Y Qe %Ihlﬂ@rtéoaﬁi S ?ogﬁéfn@q:’henyl

bst d

i;f@a'éa\%%gy rﬂsglf"a%\ian %ﬁgﬁl ; I@E@Bdﬁ%‘@yw p@lyétulwmt?m for example

::ynmpedt-ﬁ tnsmeg]ma@xw neﬁﬁsélqjmélﬁenpfamé Q6N la phenyi
a | C r

 Tadiie! RS SElSsl Rl i nlerntin Faseong it Bl (G Bl G different

atsabstituesisb Jiis hkeerdse;aplpd]% ky Isubstitutzal shemy radicals in groups

T I R e
exagipals, theppebstitaent maythe Elu'lb©t 2-positian, Bypdsitiont drcddposition.
diffi§afstiflited %é"r@i %a%@nsﬁae@lﬁﬁ@bf lin thadh & ﬁoé C}ﬁ)n 2:4-position,

has one_or

bét i tuted ef'e
aPriepaiion. 2goeediicn ég -Pogifian pr @e@vpgéltiappﬂ"h@ssqb@t!tuents in
Stl’fsﬂblstltuﬁaﬁ phleaply Fadictls eade benindfHeups 4-%b§iﬁoﬁ5 2,3 8iposition,

R Ren AL A bt SRR B o BB e

2p03|t|on 3-position or 4p03|t|on D|subst|tuted

p%‘f@’rbaFWYa@@al%Eﬁ?étdrBﬁ%ﬁg rinB @?@&nﬁsqﬂ%ﬁlhﬁgne or more ring

poSI’tion
38l §rq PEYOeN a@)nas (FoHfuf RksinS DR eltEgss atomsafer example 1, 2

tbf@bﬁtdgéﬁ %\@brﬁBGHYBr rAgxgges éfBbﬁsbe] 'cﬁ‘ ihs‘?.tlfur atoms or a

SI-tI ositron,

Camé’ r%@?ﬂt Pﬁ#‘ﬁ%’egf 31@8%@ QMBS J.hes h@teg%rey irefsals may be
Hattechea wia raitli pmiﬁibrar efoar@xm'hple mmqmonrmnm lzlposmon
V“? (?%%lt%?'e [pog%Loﬁn F%'t%on% ol y%en attorrs%r 4ok Loosition.
nHetargary! aadmals rbayrbe2 upsuylestituted awrshe mano-2orspblfsubstituted,

Af P "BkaPhp yl? ggb aﬁ?gbf %Lgfstl%éé e?grﬁerﬁ@aﬁ P%f%@nt Hificals.

het er oar

pbRist fclﬂRl,'eSf dhkeM@eﬁwptOe beteraary! 1F€\§tlf£ﬁ|$| dar expawie i i, the
3h@t@$cbe¢rylgfk | fadi®sli Ex8mples @pﬁétbr ?6‘ ﬁﬁy ie ngl pyrolyl,

'Hﬁ@%'%%'i"? n&)&ézgv'p mb{ﬂ edFaZe rfS?ﬂ%ag@lwt utseaazolvlorfhlazoly!
elsathidzlylp rpyndyldl pyrazinyl; i @ummnw Bgrddinyl.deitidig a'mdﬁzolyl

a8 K ekt RGPy, o3 B crnolng
Hde@mﬁwyrahk@ds aradhqadrticiian ploe S-thierybt 2 oaByﬁm&,r ¢-, 2- or
bgﬂ'%'y{“ } h'2e nxl or Wlﬁl&éé’élgﬁbl y,"é dq‘zoéryé egP%goﬂﬁo ¥ 3-triazol-
tTn afol9y 'ylb 3102 Hrtﬁﬂéqﬂy1~ -By rqrd*,'il-yl ﬂyr@rz Bftgtrazo[yl 2-, 4- or
PBLbKERSIINY | 3-, Pyl dag Nylisoxd¥efhy! 1,2 BAERiPol-4- or -5y,
1,2,4-oxadiazol-3- or -5-yl, 1,3,4-oxad iazol-2-yl or -5-yl, 2-, 4- or 5-thiazolyl,
3-, 4- or S5-isothiazolyl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3-
or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-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-, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5-, G-,
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qui nol yl, isoquinolyl, phthal azinyl, quinoxalinyl,
gui nazol inyl and cinnolinyl. Heteroaryl radicals are
in particular 2- or 3-thi enyI 2- or 3-furyl, 1-, 2-
or 30 3-pyrrolyl, 1-, 2- 1%r 5-im dazolyl, 1-, 3-,
4- or 5-pyrazolyl, 1,2, 3 triazol- 1-, -4- or -5-yl,
1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazol yl,
2-7- & 8guinaxzotingz Sy, 3 6- 47—«m' Seinmokdoly,| 3-, 5-, 6-, 7- or
1 zo| I g= 97yl diyaz0

82 ﬁﬁ@@i@ gxa‘ﬂfr g’(z)ol ,27y|or 8- EJh%l‘aﬂ:-ri? A Iinc?’uc:le%r are the
5 QOHeﬁE@Wlng Nsnx'des- oprthese mmﬂcwxdsywqr example 1-oxy-2-, -3-
1&,_4-ptyhﬁ di azol - 2- or -5 yl, 1,2,4-thiadiazol-3 35 or
-5-yl, , 3- thladlazol - or -5-yl, 2-, 3- or
4pyr|dyl 2-, 4-, 5- or 6pyr|md|nyl -
4-Ftw11¢LdarZy rpréfen%d héte?o@MIdWYédlcéls ar%r 2 %r 34h|eni: '2- or

fﬂi’lyl 15 fdﬁ'lﬁlbyrrglyl 1dagoIAyI°r %Iml g%ll [n4,2 aéo 4y 8= B-y7-or
orB @quulyhdl yB-, 4t-ar Bpyragolyl,32-, 360r 47pyrmiyl 2. or 3- pyrazmyi 2-,
84l | . -
8%3?%2%?* ldlr?y'sl'anéf OE?é p)ﬁgi’az}'rg/_f or 8 ci nnoI|
2-, 3-, 5-, 6- 7- or 8-quinoxalinyl, 1-, 6-,
7Th@r1n8erliﬂﬁrhﬁlrﬁhé'r 'Bdl'ates'“{oSQ procas40Re RE6a Jﬁ he comgounds of

ondi n s of these conpoun or ex
1%2&3) E‘ 19 ’f@% sa Sgwreew high somRTis@seanyepines @mBgunds
hef Eha)ﬁ:lrmmta IIdJyr aldctrapisilie beordatio suBstithiien ¥ colpodhids of the

nyl ,
S-,

-, 2- or 3-pyrrolyl, 1-, 2-, 4- or
fJrH{l"Eézol yl, 2- 3-, 4-, 5-, 6-, 7- or 8- qui nol yI ,
1-, 3-, 4- or Q:qpyrazol yI, 2-, 3. or 4-pyri &l , 2- or
3-pyrazin|, 2-[, 4-, 5- or 6-pyrimdiyyl and 3-_.Qr
4- pyri dazid 30 83 i nvention furth § a
process f n epafing the_conpgunds ofg t mJI a l
or the sahtslthergof, which conprisgs_§opk
conpound$gof the arul a L1 by elec hi ITYC ar &2&“ c

4 R4 RS
RRRERBF/'F'SF R ,.S\ R FFF.FRL Li i
where Rl to R5jpre each as defined above. rl t he
preparation of the conpounds of the forrmula'l, the

PWRERARN 80 IRS &1 edad 4% defifecPdb@leect rophilic ar omatic

.substitution, preferably a hal ogenation, 20

chlorosul fonation or nitration. In one enbodi nent,
hial thgeprapacatiopRif theGtompouds bj thes fafiupst emeaprocedure is fo

d&RRY bBEYn electrophilic aromatic substitution, preferably a halogenation,
chlorosulfonation or nitration.

In one embodiment, halogenation (R1 = Cl, Br or 1) is affected as described
in R.C. Larock, Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, VCH Publishers, New York, Weinheim,
1999, pages 619-628 and in the literature cited therein. The chlorination is
effected, for example, with NCIS in an inert solvent, for example
isopropanol, CHCI3, CH2Cl2 or EA at a temperature between -30°C and
100°C, preferably between 40°C and the boiling point of the solvent. The
‘bromination is effected, for example using NBS in an acid preferably in a
mixture comprising trifluoroacetic acid and sulfuric acid at a temperature
between -20°C and 80°C, preferably between 0°C and 40°C.

In another embodiment, sulfonation or chlorosulfonation (R1 = SO2R6
where R6 is OH or CI) is effected as described in March’s Advanced
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in R C Larock, Conprehensive O ganic Transformations:

A GQuide to Functional G oup Preparations, VCH

Publ i shers, New York, Winheim 1999, pages 619-628

and in the literature cited t1 erein. The chlorination

is 25 effected, for exanple, th NCIS in an inert

sol vent, for exarrple i sopropanol, CHCI 3, CH2CI 2 or EA
atOrganenpéeatistne Streediion 2600 mg:és 10RCO3paef &1 &b Yiterature
b%tg@qﬁl 4QC and the boiling point of the solvent. The

bromnation is effected, for exanple using NBS in an
adi @nethgrepmbpgimentanitiativn (R 'CN%)I'SIQ@CJ[GC' as described, for

t rdhyhiis, %%dtfergﬂle&eahﬁgthgg%ﬁ el %é%@:gct?én é‘hemley 4th edition,

te erature

HeBA-piekaio- M@f@fndtwg&ﬁdt/h@aﬁehb@aomﬁhfemh/eda@tst@ﬁgart
or1 oop| paif;u%grmw & ﬁ%ﬁit@%ﬁﬂ?@ Ngirfébefhgréigvtﬁc uﬂas of the
o 5@@%91 3?@" ek POV 8 o aﬂe@av&e ?e%stgmd as.
i desbribéd tindert RBaremltratédt lf@'rexamplbn\a&thw 86fs aqueous HNO3
e R1 N2 ffec a
dg@@?ilbgegét fortté@kg[%gw(‘? Pﬁmf-ek?ur{) ci/b%tq éen PERIprably
obgbvRerT HIICaehi29°Cat h edi ti on, 5
Organo- Sti ckst off Ver bi ndungen 1V, part 1, Georg

T i eme,_Verlag St art 1992, pages 262- 341 and in the
fAPGr ORPPY 5E I‘? e formmdapowhaee &1 & INO2 fibisrppasible to

V\lpﬁ;:far84 tﬁeph@ﬂ')’éspdhdiﬁ‘g Chnﬂlhésp gAY NIy b descnbed in
%g Ltut d descri bed_under are nitrated, '
¢rp w%@hﬁ%‘@eow@m@e rapsormations & Gide to

LEnpetlcmailr@rdmi Weeparafons, an:hQ(FQbillhérfserM&hWorkO Weinheim,
e 0

%%%'I §2 %\Nﬁ 312(? Q’\gql%\ﬁgjrg d tr}%‘gg E—‘?gnk @]eSﬁ galér?ees it is

t pessiblertesybitising, ma thm@az@MmsMby aetbedss khded to those

Rs@led—ﬁ{ fP)%"art %%‘"@és%%?édb? e%%?ﬁg Gn Ho%@ﬁ %%@Hhﬁﬁﬁodé% der

Quide . to Funct1 ona

Paiﬂanéﬁ&@ﬁ& Chemievdik edmnnﬂémaﬂo glgmoffwbiageng@ml.maﬁ 2,

|G’E©F ltvh:t@nrd t@&lé@%@ﬁ@adFﬁ?%tg%?saﬂ'obbnﬂ%ﬁ d $n the
e Q esl| Z VI a he oni um sal
W&&&eﬁn‘atlaﬁ’y #%erfaﬁbs@e §RMPEEAS P fee dpimulgs] P with further

desfinifidredof Ror exanpl e, i n Houben- Wyl , Met hoden der
organi schen Chem e, 4th edition, '

O gano- Sti ckst of f - Ver bi ndungen 1, part 2, 20 Georg

'ﬁh% raéanting | cognRundsgai thel Agoulam dearel 66Omicrsiallpravailable or

f 3 mlﬁé%l%bﬁf@‘cﬁﬁ}( Eir&ﬁ@ss%@?eﬁ[lﬁr cf @ﬁoss%g@%fﬁgflﬁhiﬂfth%hlﬁerature

AT kaowp o Bwsgskilediindhe artrul ae 11 are commercial ly
avai l able or 25 can be prepared by processes simlar

0S escri bed e |l.iterature and/or known to -
Iﬂoglle §$§i pgdcqrﬁppﬂgdsar unctional 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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In the starting conpounds, functional groups may al so
be present in protected formor in the form of
precursors, and then be converted to the 30 desired
groups in the conpounds of the fornmula |I prepared by
the process descri bed above. ibpropriate protecting
group techniques are known to those skilled in the

aruse 'E’f?gea\/\/@fﬁkﬂlﬂiét!@nliilterh1‘edli@§I rigdp ar‘hbﬁlap%l‘f ééatdsorél %S/nthetlc

tgﬁ\‘?gfﬁ@@ﬁ%ﬁ ﬁ@%@ﬁrj@% éf’gr%gﬁglra o ?c alds I'qUId grysta[s
c hpabdyraersgr pesiigices, digrbicidés, zfamgmlﬁ@wdn@neu@ﬁést opafasiticides,

:Jlrmé i%ldeél ﬁé’arﬁ% ﬁdgggFé#b%icqq ounds of the forrryl a

or the sa her use as a synthetic
intermediate, in partlcular for use as a synthetic

' E)@nﬁﬁgé Qif%h&%arﬁfu%pﬁéééﬁﬂe”ﬁégsc Bf”g@ﬁﬁaﬂug dc%@ﬁgﬁle' Jerivatives

r yst al S, ﬁ%qrrer S
hé‘rV%l cﬁ‘fg@b? ngilti ddde néc Wipg desoubisatiens: i ciWEs9421606,
| WEcD3093228, A RCandartides, aashripfddal; 09:@@1976)13@53 5 GB 2276379

o AORIERA, QE%@%@@T BB RoBeBte Brgl Coen.; 1998 11

f (211I76v\nAﬂ§gqmbChth | OGO, W2 943860 0iquidNon@3aI8 g 2R8) A3097591

@‘%EFC*@: & A Ak s REAAE US S ERERE aglymers)

0 m©$625ﬁ@éw(p@tme$noGB aam38438438 2276380

(Wuﬁ@ldﬁé%’)y susl 5637699 QRBRGSHe Weara iticides),
5220070, 5302692 |
P o £ o S R G
2276380 (f ungl cides), US 5637607 (nerratl CI des),
5315 6676

CAPEReREa e BBl G B8 ARt I f#&mﬁ thefr salts
cahepe are obtained by thecohventiaral rhethods blytreactiofhedth awids or

t | t hod
oBhgs0ubr 8 QRIS | NS o BECENCECIEINES, Pl
eRY Bonﬁlﬁﬁ d@%dfobéﬁli@'éiieﬁl | lactatesir caiates, deniirates, tartrates,

hyestabisom deghodpatad, es, ﬁiétﬁﬂ&ﬁ?ona@éérat eBea-n¥enesulfonates
tartrates,, 20 acet at es at es onat es

pBHOWRBSRIBRL s, ad hates. PreaTatonat QL—'COHQte@at eglutamates,
fglwae@ipﬁmwgbtesonahmtesgl béﬁf@dt% oxglayse re@ld pamoates and

DB R AR 7 e "SRECBE s pFALRL oF AP TR
pP@@rﬂbtyi Dltlﬂrmall(mutlcaﬂy acrgﬁ;maib!er&atts l:irthé e:oa’qiqu nds contain an
PLEELD! ) L BRI LSS ol BRIy ot
bH@é@rabh/owas@n@l aofé}swam sa@& 07 @@m@ltumm@étﬁefcﬂkﬂ%ample as
SgéitleitI@hrrﬂﬁéﬁésdrlﬂfgéﬁbtaﬁmn@% RHRAb WE R They nh&Y also be in

r¥8rm o?a Zzwitterion.

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 7 ' acetic acid
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salts with anmonia or organi c am nes or am no acids.
They may also be in the formof a zwitterion. 30 List
of abbreviations: DI P diisopropyl ether DI PEA

di i sopropyl et hyl am ne DME | ,_2-di net hoxyet hane DM
N, N- di net hyl f ormam de 35 EA1ét hyl acetate eq.

equi val ent HEP n-heptane HOAc acetic acid 18 MOH

maié@Rol np nelting pehdthadMiB tert-butyl methyl ether
NBS. 2- br onoi soi ndol e-1, 3-dione, 5 NCI' S
2-"?‘9” or oi soi ndol e- 1, 3911‘%6'?%‘30‘% roomtenperature TH F
t &TRhyd rof u ran Exabgrt-butlyl mdthyiydther

5 hanesul fonyl - 2- mgt,y 'o/lj”%éirdf(?&%tf@-'g%%mt- af I uor o-
€ ) \

10 sul fanyl phenoxy) benzoate U’ /717 0
ONGISNF 0 F F a) 3- P@rahddroiseirskale-fldhdiopenol  F |

FRIS / OH 15 F 5.0 g témBBRt uor osul fanyl ani | i ne
('JI'_?_&:[ ahedron-56, (2000 3399;3 we?%l suspended in 50 m
of

35% aqueous H2SOEEAYIEGEIAN At 0C, a solution of
1.57 g of NaNO2 in 5 nl of water was then added

d 'E?(gvrﬂp?ee 1 }AMteEHyrl] 5-methanesulfonyl-2-methyl-4-(4-nitro-3-pentafluoro-
sulfanylphenoxy)benzoate

9.0 g of 3-pentaflucrosulfanylaniline (Tetrahedron 56, (2000) 3399) were
suspended in 50 ml of a 35% aqueous H2SO4 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(NO3)2 in 50 ml of water was then
added to this suspension. Directly thereafter, 3.26 g of Cuz0 were also
added, and distinct gas evolution could be observed. The mixture was
extracted 3 times with 100 ml each time of CH2Clo, the organic phase was
washed with 100 ml of a saturated aqueous NaCl solution and dried over
MgS0O4, and the solvent was removed under reduced preésure.
Chromatography on silica gel with DIP afforded 3.5 g of the phenol as a

colorless oil. ‘
Rf (EE/HEP 1:10) = 0.15 _ MS (El): 220
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10 m nutes. The m xture was stirred at 0OC for a
further 40 m nutes. A 20 solution, cooled to 0C, of
8.56 g of Cu(N03)2 in 50 mM of water was then added
to this suspension. Di rectly@her eafter, 3.26 g of
Cu20 were al so added, and di'stinct gas evol ution
coul d be observed. The m xture was extracted 3 tines
wit) &gl m 5ensthanbswicnyl-CHAGIN)-41 B%é?ﬁﬁﬁfdr@sn.ﬂ%?@h\&ﬁéxy)-
wgast}l? with 100 m of a saturat ed aqueous NadC

¥ and dri ed over 25 MgSM4, and the sol vent was
renmoved under reduced pressure. Chromatography on
silica gel with DIP afforded 35 of the phenol as a
colorless oil. Rf (I_J_EFJ HEP 1: 10) 0_,@5 M5 (El) : 220
19 b) Methyl E_yF
5- met hanesul f onyl - 2gffe
noxy)- benzoate & A1
0 5 5.00 g of 3-pédnt 4
met hyl 4-bronp-5- net hargsul f ony W benzoat e
(Journal of Medicinal Chem stry (1997) 40(13), 2017)
and 22.20 g of Cs2CO8 were stirred in @00 nl of
anhydrous DMF at 100C for 2 h. The m xture was
allowed to cool, and the reaction 10 m xture was
poied oht 3-pentafhforosutianyphenst,i G381 gt oRTnfedinyl 16-bromo-5-

TheotRASKfifon M@?nét@ﬁggﬁtéétgf(ﬁﬁfﬁa% oPM‘éde ﬁaff‘i:rtéf?ﬁé{%1 997),

Lﬁﬁéﬁigaﬁfapa 152208 oF GrebSipere F ﬁtiﬁﬁ?d 7 IRPOY BTG anhydrous

ODM'F r|¥$1bﬁs?%for 2446Tﬁé5 nﬁitu?@Wéa)é' allowed to cool, and the reactlon
n;?tt Qeanﬁétj o%%ﬂgpaf gogwg{@?gfmgfs%ﬁ@a@%f ? u1I 6 h. r]Tyhé) product

5waaet imeneﬁltderédrwﬂf Mtlbdlur@eﬁ‘&eﬂﬁﬁé@fdragsmaulsfmyg of pale

DGR B SEE B E oBRiFed 36 3876 @l s bmeostBier arur e
f Bf (QF) 7 @dfes and then the mixture 20 waMSpd$ 9d 4dhit o

800 g of ice. This mxture was stirred for 10 m nutes.

the product was subsequently filtered off with
sﬁ):t Msihyl3, Bongthanesulipaylked-(4-nitro-3-pentafluorosulfanylphenoxy)-2-

methylbenzoate

3.50g of methyl 5-methanesulfonyl-2-methyl-4-(3-pentafluorosulfanyl-
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).

Rf (DIP) = 0.09

af | uor osul f anyl phe
] fFFF1 OICO
é 6.98 g of

Example 2: Methyl  4-(4-amino-3-pentafluorosulfanylphenoxy)-5-methane-
sulfonyl-2-methylbenzoate



yellow solid were obtained, np 145-148C (with
deconposition). Rf(DI P)=0.09 25 Exanple 2: Methyl

4- (4- am no- 3- pent af | uor osul f anyl phenoxy) - 5- net hane- su
| fonyl - 2- net hyl benzoate 0 E .--S- FF / F yoTlIT 20
3.80 g of nethyl 20

5- net hanesul f onyl - 4- (4-ni tro- 3- pent af | uor osul f anyl -

pme&@mr%) 1:2]; nméiwliben@@@gﬁ#&&?@%&@-ggﬂipghﬁiggﬁgﬁ|fany|_
hoRremdiibenatite ig Al e AT HaicL O PoAC

hytdogén mpt esfs MeOHor a@ided Siitic e20them rofa®dion(M86) and

I P 9 ,
Sl P s 8 G40 RGBT ALY R e e
5 nirgaciion was ney deb gemplald, adndber 800ang of Ri/Gr(3§8w. 30 ml of
PIRIAS R Y mitof Mécglﬂrv\é%? eg:!d ?ﬁﬁc?gﬁolfﬁﬁitkfre #88 hydrogenated

catal yst was filter n e vents were
r@ﬁa%% BRuef hvdmaasy presseta lipe @ Rirtheg 24 h.aSubganuegtiyy the
s ehtalystewas gitepddeff, an® thé Séolvamtt hwerD rélfeoam efidet QBduced

Rt (MIB) = P.44 .Ex e 3: Methyl . _ o .

4P (éls-sélﬁ%'o?’olglﬂ f‘%n@laﬁ@-t p%WaFPlffgr‘%grﬁl PRIRINHhe MY O5C fyith
10 etraompositibn).nyl - 2- met hyl benzoate 15 0 F ~SyO FBI

/ KM@ - I O OS O 3.4 g of nethyl

4E{(f - ar%(?rﬁ' -Epent af | uor osul f anyl phenoxy) - 5- net hane-

sul fonyl - 2- met hyl benzoat e (exanple 2) were dissol ved

| Exgfplé 30T &G 2Q46drﬂbr6§mrai§ﬁt3%émgﬁﬁbras&ﬁadg&&gl?«u@ﬂy)-s-

bsequen h m of a saturate aqueou
zglélf'?u .“t[‘JR&'g'meftgﬁbﬁ'f‘ZQﬂt%G g of NaN®2 in 5 m of

1__5 wat er was

0
—=0
F\ﬁ /F /S
F//S 0
F I
CI\S o]
07 _ .
O O

34g of methyl 4-(4-amino-3-pentaflucrosulfanylphenoxy)-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 m! of a saturated
aqueous HCI solution. A solution of 0.56 g of NaNQO2 in 5 ml of water was
added dropwise at 0°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 CuC! and 125.6 mg of CuClz (dihydrate)

25 in 100 ml of SOz-saturated acetic acid. The mixture was stirred at RT for
2 h, then diluted with 300 ml 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.

30
Example 4: Sodium 4-(2-methanesulfonyl-4-methoxycarbonyl-5-methyi-
phenoxy)-2-pentafluorosulfanylbenzenesulfinate
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added dropwi se at OCto this solution within 5

m nutes. The m xture was stirred at 0OC for 10

m nutes. This solution was then added in portions to a
suspensi on, at 0C, of 12.4 n%ﬂof Cud and 125.6 ng of
CuCl2 (di hydrate) 25 in 100 of S02-saturated acetic
acid. The mxture was stirred at RT for 2 h, then
diluted with 300 mM of water and extracted 3 tines
with 200 ml  each tigre_of EA The | =x®ure was dried
over MySO4 and thefsol, Fent was re ved under reduced
pressure. 3.5 g of-.aS | Seay

wer e reacted furtl%:erF
4: Sodi um

4-(2- met hanesulfor%fl‘s-
phenoxy) 2- pent q,;é uorgsul f anyl benze

I F ~S~O F~1 /F FA p SI/ O Nat
mst hyl

(4-chl o osulf - 3-pent af [_.uor qsul f apy 0X
B hanos O f f onffl ﬁe@r@ﬁ%@% R¥-Yesat wggyl?%%f enoxy)-5-
adazttanesyiionyi- mmethplbeﬁz@atemeb{hmpﬂh 3ntvef@Gddetl iB. gdHigns to

wATHET ot 20%G, 0,0 B sl nkﬁﬁ‘“'?f B ippout

mpkt aré wittad Osnolar aduaous Nadd soitfiom Subssquertilyn the mixture

H(@Ia%v@(ﬂréoo aF%"ga\‘BP' 4@%%&% thn é?i'é‘wed%o%c@&l At 83 ted 1o
S ex ted 3 mes W
200 7R witl paveaes HICI salutipRe Thexnidwewsas axiragted\defimes with
W5@4mﬂl@ﬁ\chhﬁmé00ﬁ EIAveme \fﬁi&tdréfmé@djﬂé@ldgf/e:’f WS@Q and the
e@é The re asene ml&»fe
P EERRNL fas Iuraueeynr sy SReriureaThe rsiaue wassyseended
NearOH)0 sl cuftwalter aaddadjinsted 4 @iH EelQowitis tal 2 wedSagwscis NaOH

STRAE A g e PUERE,) PRERTERR w0 RvoLEE nliRfer, gogyosd
t pragshee. aie tvdure vas spibsageently extraded mvicef wisin 8 molusach
me tﬁ‘rigluei'\é éﬁbethbﬁsdo@@%cgélt@d @th@hﬁfﬁém&&ué BRF, and

purification

h?e’ieﬁﬁi#‘é*s(@lq ghyps 49@19@& MagTanithos erf@ant af | uor o-

W

suI f anyl phenoxy) - 2- et hyl benzoate 0 F i S~O

Example 5: Methyl 5-methanesulfonyl-4-(4-methanesuifonyl- 3 -pentafiuoro-
sulfanylphenoxy)-2-methylbenzoate

0
Lo
JF

| .
I j O
//\\

0

and methyl 5-methanesulfonyl-4-(4-methoxysuifinyl-3-pentafluorosulfanyi-
phenoxy)-2-methylbenzoate

F
F

‘I'l..__m_,,-n
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FBI /F FFOSO OOO0 20 and net hyl
5- net hanesul f onyl - 4- (4- net hoxysul fi nyl - 3- pent af | uor osu
| fanyl - phenoxy) - 2- met hyl benzoate 0 1~-O F -1S F~1 /F
F~SOOFI/ I/ O SO0 22 of sodi um

4- ( 2- met hanesul f onyl - 4- net hogécar bonyl - 5- met hyl -
phenoxy) - 2- pent af | uor osul f anyl benzenesul fi nate

(ex@gpl &f4) svelien dqumnémnle@uﬁf&mmm@fh ?Be/;%bawszs methyl-

S PReP i e R R oA SV BRRS R i JXEPRas D) were
s wlissotyechinl 1006mi of anhypd wiisrRMEL 4F®FgfcxﬁrC+23Ida@m adttest and the
o RS SERSEE R LS8BT oy
ofefEdo gandi abbRTa fep/ﬁad@wou“ghe\m%@mtswaatﬂwen veanevech emder
a‘i"@ﬁﬁbeoa fodslife RIS 8% "P@%l@u%etﬁﬂéﬁt ﬁ\qungr}}f' \Xfﬁter and

t1nes VVI

m ract e
t 130 o Ofal. $Rambip e agueousiNGE IS 0arsoDawens fianeadded
sehdant pMRses Qfﬁ@\é%ﬂ#ﬁé‘i@ﬂ Seeyeqt rﬁ{ye%ﬁé‘ Frﬁxtﬁﬂ;'d wdi€extracted

%gﬁ%ﬁiw\%sw@' hg%ﬁ 0 ?}% g@}ezlgwlg@rla? JM ed over]MgSO4

nite cﬁso[véntrmdsarémeued fLmd@wreau@@ﬂtp@éésu#@ra‘?rﬁthﬁé 2esliie was

pgﬁﬁ?ﬁ%hg%ﬂ gﬁ gﬁanzoga ew?fqd1q ﬁ'/ﬂ'BqD?Fg Beéd‘é{ of methyl 5-

nmﬂib&ly@ulfbhwﬁ-(%npmhaaé$uﬁmng1b&4pfeatqﬂupmdfmylylpﬁenexy)ﬂ-

bt
spgbentate. riaios, of GERE Doy
aeulfinyl-apentaf W@SLHWQYMWPXP) Zrmqipylb@nmaéee Rf were
(Mft%fr@d’ 1:1) = 0.32: nethyl

52?2 @g{wwg;%’(rﬁigﬁgg'%ﬁ‘al«f‘fe'ﬁﬂé?“ﬁﬁrms rsyigony-
aB-p= aeykphenoxy methylbenzoate
SRP 49@/6# 28y 4 559 AR 5 RathaRERIR\HLN 2SHL BV Rhnyi-

3 pentaﬂuorosulfanylphenoxy)—z methylbenzoate

- Example 6 3-Bromo-4-(2,6-dibromo-3-nitro-4-pentafiuorosulfanylphenoxy)-

5-methanesulfonyl-2-methylnitrobenzene

| Osd NO,
Br /
O
- F\ Br
F/IS\F Br
F T NO,
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5-met hanesu | fonyl -2-nethyl n itrobenzene G0 NO 2 Br
O FFCBr FS Br FFN®2 25 a)

4- Pent af | uor osul fanyl phenol OH F F F-'-N F 23 40.00
g of 4-pentafl uorosul fanyl an| line (Tetrahedron 56,
(2000) 3399) were suspended 28n 500 M of a 35%
aqueous H2SO4 solution. At OC, a solution of 13.85 g

0f40"®0\@2}fl4ﬂp&ﬁa%or@%umw&n[m@§ Tétﬁfhe@ﬁér@@(id(m& %@99) were

40P BaheRs e DA HAOL SOLEER. A 9 4 folution
1701 1089 godf EaNWWSQrmE@O.wﬂterofNa\ﬁﬁen a?tﬂdrdl'tmgwslei within
. ere .

o flintfeg, e IHRRFAOMEE stBel°al GO RF S3UEGr ATl A
csg@ludiobe codledriped’C,Tofe 1M A 0w of WagNOg)2 1 @80am! tiTwatar was
£ thef b8k fo 19 SysieSion; Ml HEGAE, HL1TLERAQ were
oBdfnaddash andsdighing g@m%@hmno@mﬂd g Soseavat. {Tihe mixture was
S%hﬁéﬂtat‘@@ﬁféreﬁgﬁrﬁger@ﬂ%hré qHLG ?H’e Pﬁlﬁﬁﬁ?‘ "\Agars d%)g.ract%d 3 times
TR ABEN 130 3t EEGR The Chimbingd ofions s enpricdied
0.olbr Mig$8ly) and 2&@ sbivehl Wa$ hemoved under reduced pressure

gﬁjt ha SU| fon F(]Eq gepfvagh*q&trﬁlﬁ‘gpc%c{)é% gﬁ%é %%ngras a

4 cplontas bl[lorosul fanyl phenol, 6.98 g of nethyl
4 ne esul fonyl 2- met hyl benzoat e
(5 R ERmER R o, MS, ()220

rnal o inal Chemstry (1997), 40(13)
and 22.20 g of Cs2COB were stirred in 200 m of

aphy sy 5-methanesulfonyl-2-methyl-4-(4-pentafluorosulfanylphenoxy)-
benzoate

2.00g of 4-pentafluorosulfanylphenol, 6.98 g of methyl 4-bromo-5-
methanesulfonyl-2-methylbenzoate {(Journal of Medicinal Chemistry (1997),
40(13), 2017) and 22.20 g of Cs2CO3 were stirred in 200 mi of anhydrous
DMF at 100°C for 2 h. The reaction mixture was allowed to cool and poured
onto 11 of water, and the solid was filtered 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-bromo-4-(2,6-dibromo-4-pentafluorosulfanylphenoxy)-
5-methanesulfonyl-2-methylbenzoate
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DMF at 100C for 2 h. The reaction m xture was all owed
to cool and poured onto 1 | of water, and the solid
was filtered off with suction and dried. 8.00 g of an
anor phous solid were obtai ne%. 25 Rf (EA/HEP 1:10) =

-0.26 M5 (ES+) : 446 c) Methy

3-brono-4- (2, 6-di br ono- 4- pent af | uor osul f anyl phenoxy) -
5- met hanesu | fonyl - 2- net hyi benzoae 24 O p Br p OO
FS It: BrBr F F 8.00 g of meghyl

5- met hanesul f onyl - 2- met hyl - 4- (4-yent af | u\g
phenoxy) benzoate were digsol ved fr

trifluoroacetic acid andx=_200Q RSO4 wer e
added. At RT, 9. 57Fg wer e : ¢d 5 in 3
portions. The mﬁt S_$
then a further 4.008"g of” NB8river e added in t wo

portions. The mefufréFvvas then left to stand at RT
for' 16 hours, then Fpoured onto 300 g of ice and

i
soI ut fJedOft o"‘%ghﬁ ?%Q 21 %ﬂ%‘%ﬂg gﬁpéﬁéggéhosu!fanyl-
i ?UP@’M@Z%@FM@[&;G‘@ON%@ \&i00n 8 oef FﬁﬂU@&lﬂW{thn@;ﬂ'@faNd
E20 mihef 9P%nH3S0nevevasadis od BT ! 9 57y Wi NBS were then added

sem.sat ur at ous Na2CO3 t hepn dri
o TP HstesE. T AORTScuRS sHToday. F%”fteﬁ%&e!aoq;ﬁdf@.enrae fibes 4.00
pge:ﬁ‘sNBS we&eéb4cwe!dfmawoq:mﬁ@m Theswiixtarengas tiodrt Rifitecstand at
fh o s dhahaiied onio, 300 g ofdes a0 AR Bty 7avih
- ﬁﬁil-tﬁ&ﬁ@é aguadusniazQ0gsmamtidne fzo0 @ at Na2803 wgethepHadded
Oafy the BABEure Was Extracted 3 times with 500 ml each time of EA. The
mixture was washed 3 times with semisaturated agueous NazCO3 solution,
then dried over MgSO4, and the solvent was removed under reduced

osul fanyl -

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

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

\\ /,o
Br / OH
O
F) 7
~— Br
F/TQ,\ Br
E F

6.2g of methyl 3-bromo-4-(2,6-dibromo-4-pentafluorosulfanylphenoxy)-
5-methanesulfonyl-2-methylbenzoate were dissolved in 300 ml of MeOH,
and 100 ml 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 ml 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. 8.0 g of a colorless sohd were
obtained, mp 228°C (with decomposition). '
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6.2 g of nethyl

3-brono-4- (2, 6-di brono-4- pentafl uorosul fanyl phenoxy) -

5- met hanesul f onyl - 2- net hyl benzoate were di ssolved in
300 M of MeOH, 20 and 100 51 of water and al so 5.45
m of a 2 nolar aqueous NaCH Sol uti on were added. The
m xture was stirred at RT for 20 hours, then heated to
r &’ (DXP 296HOARPEIB15 The MeOH was rem)ved Mgi@gsl)eeesed '
pressure, diluted with 200 mMl of water and adjusted
to pH < 2 with an aqueous HClI solution. The m xture
way sBromed-@(6-Ribrémo-anitr-4-pentdflonbsulfeagiphedoxy)en 25

*%err% BHSLIAT ettt o 2oec (i o ©
dé@@npgsu t bbn) 3-emaE-(20- ﬁabz@m%peniaﬂuqr@su@mﬁﬁ)enoxy )-5-

6%th§hesulf nyf—2 m th%lbenémc acid were stlrreld in 500 |1g[ of a 90%
% tro-4-pent afl uarosul

o GHEPUS SINSH RRhEER APl TS 2S04 6 BadR 68 MUY, The
208kxfile @bas then poured onto 50 ml of water, and the roduct filtered off

3-hbro rorm 4-pent af | uor 0s eno -
iy RoL A Aged et o e resSuts ol 857 bRrpfous
5860!id wefe ab8ed.aqueous HNOB sol uition anMBED): 31
97% H2SO4 at RT for one hour. The mxture was then
poured onto 50 m of water, and the product filtered
off wth suction and dried under reduced pressure.
200 ng of an anorphous 10 solid were obtained. M
(ES) : 711 WO 2006/027129 PCT/ EP2005/ 009271 26 \Wat
is clainmed is: 1. A conpound of the formula | R4 R5
R3 FFS R FFRL 5 wiere R is d, Br, I, -CN
- S02R6, NO2, al koxy having 1, 2, 3 or 4 carbon atons,
NR7R8, -O (CH2)b-(CF2)c-CF3,
-(S)e-(CH2)f-(CF2)g-CF3, alkyl having 1, 2, 3, 4, 5
or 6 carbon atoms or cycloal kyl having 3, 4, 5, 6, 7
or 8 carbon atonms, in which 1, 2, 3 or 4 hydrogen

~atoms may 10 be replaced by fluorine atons; R6 is OH,

F, d, Br, I or alkyl having 1, 2, 3 or 4 carbon
at ons; :
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R7 and R8 are each independently hydrogen, alkyl
having 1, 2, 3 15 or 4 carbon atons or -CH2-CF3; b
and c are each independently zero or 1; dis zero,

ero orl; 20 f is zero,
zé@"é %(foqﬁzﬂzg R is -(CH2)h- ghenyl or . %’&%Féﬁ{fﬁOOg/,QO%ZN
whi ch the phenyl radicals ar é8unsubstituted or
substituted by 1, 2 25 or 3 radicals sel ected from

tmhéitr@lépan%ﬁ% sting of F, d, I, -G -(CH2) k- CF3,
al koxy having 1, 2, 3 or 4 carbon atons, al kyl having
1, 2, 3 or 4 carbon atons and - S02CHS; j is zero or 1;

kK1is zey eempourdd 6f thd fordQiah is zero, 1, 2, 3 or 4; or
27 Rl is -(CH2)1-heteroaryl which is unsubstituted or

substituted by 1, 2 or 3 radlﬁ@fls selected fromthe
group consisting of F, d, Br, -Om (CH2) n- CF3,

al koxy having 1, 2, 3 &5 /.- bopR&t ons, al kyl havi ng
@ -S2CH3; mis zero

1, 2, 3 or 4 carbon 5 o]
zero, 1, 2, 3 or 4, R2

orl; nis zero, 1, 2 O 35
i s hydrogen, F, CI Br’, R10, -OR11, -SR12,

10 - CORI 3, -SOgCH3, (ékﬂ)$r( )t-(CF2)"-CF3, alkyl
having 1, 2, 3, 4, 5 orF6 calRdon atons or cycl oal kyl
having 3, 4, 5, 6, 7 or 8 carbon atons, in which 1,
2, 3 or 4 hydrogen atons nmay ke replaced by  fluorine
atons; R9, RIO Rl1l and R12 15 are each independently
hidesden, al kyl having 1, 2, 3 or 4 carbon atons,

- R3H2) & CCRRY, W CERI, -8I0¢Re; atdonglkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, -(SOg)e-(CH2)~(CF2)g-CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cyc[oalkyl-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, Cl, Br, | or alkyl 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 -CH2>-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 pheny! radicals are unsubstituted or substituted by 1, 2
- or 3 radicals selected from the group consisting of F, Cl, Br,
l, -Oj-(CH2)-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -S0O2CH3;

i is zero or 1;
k iszero, 1,2 0r3;

h is zero, 1, 2,3 or4;
or '



having 1, 2, 3 or 4 carbon atons or al kyl sul fonyl
having 1, 2, 3 or 4 carbon atons; or 20 RO and RI O
together with the nitrogen atom bearing them forma
het erocycle of the formula I]L: X:C NY IIIl XandY
are each i ndependently CO or286cp;: 25 R13 is OH, al kyl
having 1, 2, 3, 4, 5 or 6 carbon atons or al koxy

havi ng.s].,(cﬂQ Ehetéma5y|or 6 carbon atons; gand r are
each in 1; .30

en
Jero, %@rmsut{?’fﬁt&e%}r@u&sﬂﬁeﬁ el o0 3 pdioals gelspted
4, ) dfrsmzme) goourd ;conpigting dfte, 8§ Bind, RB - GF 2 8alkoxy
i s hydyogen,, F L Br L -CN, - NOR, - 4, SO
5 YRR, 3, Sor Bangoncaighhe, D nei a2, 35k Btbon
havi ngatomang -802&Hz:r bon  atons, - Ox- (CH2)y- CF3, R14
is OH, al ky hav%n%,élj 2| 3, 4, 5 or 6 carbon atons,
5 al koxy having I, 0§ '4, 5 or 6 carbon atons or
- Caa- (CH2) bb- CF3|SZerDs1,z%c>030r 1; y is zero,1, 2 or 3;

- as is zero pr 1; %?{b1l 8- 1 2 or 3; andthe
other of the R3 an 4 ra cals Oggépheny
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2ch Bneysieas. rfadiCal B Ts unsQNssth & or 'OR“ -SR12,
subst i tCORI3pySQGCHg, 3(f80r45 -(CHEH{@Fb b E 3 sakpdiaashd Mom 3,

the grgug or%ngérgghnﬁoms or cycloalkyl ha{nng 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 ilk:

I
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;
1 is zero, 1,2, 3 or 4;
u is zero or 1;
v is zero, 1, 2, 3 or 4;
w is zeroor 1;

one of the R3 and R4 radicals
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15 NO2, alkyl having 1, 2, 3 or 4 carbon atons,
-SQggCH3, -SOrCF3, -CF3, -OCF3, -SF5, -CN or -CORL3;
gqq is zero, 1 or 2; rr is zero 1 or 2, ssis zero
or 1; 20 R5 is hydrogen, - -s@Cl, F, d, Br, I,
-CN, -SO2CH3, al koxy havi ng& 2, 3 or 4 carbon
atons, NRISRI6, -O (CH2)ee- (CF2)frCF3

(SOgg)shh dr@blam F - COB?) KkeNE3noal L(ybmaVLsogaHgZalkﬁl havmg

or 6 ca or c clo havi
5. 7 oft & carhanor & GRBON RGNS Mk haig - 2. By 6 ddiasbon
at ons @EyMbe-O\e(@HEpCHY 25 fI uorine atonms; R15 and
R16 are each, jinde h 0 aI k I vin

or 4 ?gr“bor'#[)gﬂ'gnéﬂ%l %ﬂlﬁ %Fé; E gograetoms,
each [ ndependent laikoxgrbamngl‘l 293 s4ze5 oor 16 ocarBon hbtoms
is zero or 1; )é?ﬂg 3 or 4, Kkk is zero or
1; 35 or R5|s- ﬁﬁy Br -o- phenyl, in which
t he phenyl Xadi cwéeram’iunsubstltut ed or substituted
by 1, 2 or 3ra S ted fromthe group
consi sti ng g i 1 fé?g Om ( CH2) nn- CF3,

al koxy havi Rg 1 '9229"9 °<5r14 car bbn atons, al kyl having
1 2, 3 ordppar b@yzarbons? and; - SO2CH3; mmis zero or 1;

zero, 1, 2, 3 or 4; or
F@h Eﬂ%)%&hﬁggeﬁ%[ﬁglr %P%h i s unsubstituted or
subst [ ia@gﬁpbgnw 2 or 3 radicals selected fromthe
group ¢on { f
a1 Koy TPRBIERbI T trcidt 5o gt ORA r SUBAET ?fdgf’y 12,3,
havi ng41¢r 2, ragiicals selestashfronathengraue cogsistpg:of F, Cl, Br, |,
NO2, alkyl having 1, 2, 3 or 4 carbon atoms, -S0qqCH3, -SOrCF3,

-CF3, -OCF3, -SF5, -CN or -COR13;
qaq is zero, 1 or 2;
m is zero, 1 or 2,
SS is zero or 1; _

R5 is hydrogen, -NO2, -SO2Cl, F, Cl, Br, I, -CN, -80O2CH3s, alkoxy
having 1, 2, 3 or 4carbon atoms, NR15R16, -O-(CH2)ee-
(CF2)-CF3, -(8Ogg)hh-(CH2)j-(CF2)kk-CF 3, 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 -CH2-CF3;

ee and ff
are each independently zero or 1;

gg iszero,1or2;

hh is zeroor 1;

i is zero, 1, 2, 3 or 4;

kk ~ iszeroorf,;

or

R5  is -(CH2)-phenyl or -O-phenyl, |
in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3 radicals selected from the gr,oup consisting of F, CI, Br,
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pp is zero or 1; rr is zero,1, 2 or 3; 00 is zero, 1,

2, 3 or4; 15 and salts thereof. 2. A conpound of the
formula | as clained in claiml, in which: RLis d,

Br, I, -CN, -S02R6, NO2, alctlgy having 1, 2, 3 or 4
carbon atoms, NR7R8, -0O( b- (CF2) c- CF3,
-(S)e-(CH2)f-(CF2)g-CF3, 20 alkyl having 1, 2, 3,

4, 5 on, DGAOHD)R-0FS, alkogy tlaoirigky,2, Byt Agathoriatoms, alkyl

o e 2 B st s, o 1V o0

[
d, Br, | omml kyd zévewarmg 1, 2, 3 or 4 carbon atons;

25 R7 and R3 are.e i N ndently hydrogen, alkyl
havi ng 1, 2,%"3 bsrgégcgrgg’ggatorrs or -CH2-CF3; b and c

are each independergroy1z2rdoné; 1; 30 d is zero, 1 or
2o is zero or 1; f is zero, 1, 2, 3 or 4, g is zero
ori' or 35 Rl is -(CH2)h-phenyl or -0-phenyl, in

\M'ﬁ%h_ ihdChlgoyheteseihl s are unsubstituted or

substi WHi@d iPYndubshitutesl o ARLRALS b5 e2PS FdfERIs Relected

group consisting of F,. Cl, Br I, Q- - CF

a1 Koxy 108 i 9ROLID CoRSigng; OF £ o Bl SrOpmGhyIrar s, alkoxy
havi nghaving, 1,32,08 of £2aFwh atomi® giRg haHWRLCHS 2, j3 bs4 carbon
Zerorort(‘%r'gslé LS %1, 2 or 3; his zero, 1, 2, 3or4;

5 or RP P&I—é@% eroaryl which is unsubstituted

or substituped bis dgrodrdr- 3 radicals selected from

the group consi st of , Br, 1, -Om(CH2)n-CF3,
al koxy haviﬂﬂg 1?%&035’0505%& bon at ons, al kyl having
1, 2, 3 or fOcar isofero, 1,2, 3 or4;

and salts thereof.

2. A compound of the formula | as claimed in claim 1, in which:
R1 is Cl, Br, [, -CN, -SO2R8, NO2, alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, ~(SOg)e-(CH2)i-(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 ato_ms, in which 1, 2, 3 or 4 hydrogen atoms may
be replaced by fluorine atoms; '
"R6 s OH, F, Cl, Br, [ or alkyl 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 -CH2-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
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10 atons and -S2CH3; mis zero orl; nis zero, 1, 2
or 3; 1is zero, 1, 2, 3 or 4, R2is hydrogen, F, d,
Br, 1, -CN, NROR10, -ORIIl, -SR12, 15 -COR13, -SCOgCH3,
(SOr)s (CH2)t- (CF2)u-CF3, alkyl having 1, 2, 3, 4, 5
or 6 carbon atons or cycloal@QI having 3, 4, 5, 6, 7
or 8 carbon atons, in which 1, 2, 3 or 4 hydrogen
at orms  Imayingel, rzerﬁ@casdambn dtbterarie-s - R9, RIQ RIl1
and R12 20 are each independently hy rogen al kyl
having 1, 2} 3 &t%2%¥°rbon atons, - (CH2)v- (CF2)w CF3,
al kyl car bon}(I héyvrene, 1,22r 33 or 4 carbon atoms or
al kyl sul f on ha or 4 carbon atons; or
25 RO and R O Z g‘%ﬁe& %\nz:f R?’the ni trogen atom bear | ng
tlmem forma heterocycle of the formula I11: N Il
3c%§trhétgg3%pﬁndently CO or SO2; 30 R13 is OH,

4. 5 or 6 carbon atons or

aI koxy“ﬂ’dﬁh h?gUllSUtEtltliied Ar Bibstitded dybbne & shiadicplausglacted
are eagyn Fﬁl‘i’@@@&@k@%h}élsﬁn@rofzﬁ: ch Bﬁ |Ze09n RJ,‘H})n @lis élkoxy

i's zer% ﬁ IS zero ; V IS Ze
2, 3or 40aViRG;i &' 23 &rcﬂ' fartsmoﬂ@rreﬁ, alhsé hayinghd, ﬂ43 SF 4 Garbon
radi calatorns ahudswﬂ&l: d, Br, I, -CN, -NO2, -COR14,

-SO2CH3, alk haV| ng ]’I 2, 3, 4, 5 or 6 carbon
atons, al ko 2, 3 or 4 carbon atons,
-O(-(CHZ)'y-ﬁ‘,Fs I%lerosKI—loral kyl having 1, 2, 3, 4, 5

or 6 carbon at O zero, 1, 2, 3 or 4;
R2 is hydrogen, F, CiI, Br, [, -CN, NRO9R10, -OR11, -SR12,
-COR13, ~SOqCHg3, -(8Or)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 havmg 1, 2,3
or 4 carbon atoms, -(CH2)-(CF2)w~CF3, alkylcarbonyl
having 1, 2, 3 or 4 carbon atoms or alkyléulfony[ 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 ill:

i

XandY
are each independently CO or SO»2;
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;
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10 al koxy having 1, 2, 3, 4, 5 or 6 carbon atons or
-Caa- (CH2)bb-CF3; x is zero or 1; y is zero, 1, 2 or

3; as is zeroor 1; 15 bb is zero, 1, 2 or 3; and
the other of the R3 and R4 rgﬂicals is -0-phenyl in
whi ch the phenyl radical is substituted or
substituted by 1, 2, 3, 4 or 5 radicals selected from

the group censi stg’mooi F.364;:Br, 1, 20 NO2, alKkyl
having 1, 2, 3 or car on at ons, . -SQOggCH3, -SOr CF3,
_CF3, -ocr3l - SFbsze%lQ _COR13: qq is zero, 1 or 2,
reis zero v1 or |SZZerR51|3, dhgddogen, -NX2, -SC, F,

a, Br, I, %@1 al koxy 25 having 1, 2, 3 or

4 carbon atoms O (CH2) ee- (CF2)ff-CF3,

@B@gljﬁhmR@C&H@RfliﬂdIEal)Skk CF3, alkyl having 1, 2, 3,
8@1 rl?olf‘ @ BvE, %Ncmbgald@maaﬁsoyg:ﬁ% ékkylEhaV[ng

atons’in drogen

ai oms ﬁa 6e4r éﬁppaéeféarbgm SOy .aH@xmfiﬁvwg 10 2REXOTAGArbON

R16 ar gt@ﬁghoxr(@.pg tIy hydr ogen, al kyl having 1,
or 4 rbon or -CH2-CE3; %agdff are

ea
i ndependent zeiso ai[ky[ having 1 < 73 &, 210%f carbep, %gms
zero or 1; ISaikeRp hdving, 30or#; 3,kk, i% @emo caron 3atoms

or R5IS-(CH2)| ro- henyl in which the
phenyl radicals é'i:e g%%%Ptcg:id or substitut ed by 1,
2 or 3 radxcal sisszdreorded fromthe group consisting of

F, A, Br i f, p gn- CF3, al koxy having 1, 2,

3 or 4 carb%n atorrs al’kyl” “having 1, 2, 3 or4 car bon

atons and - 88pCHs:zero or 1;
bb |szero,1,_20r3;

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, CI, Br, |,
NO3, alkyl having 1, 2, 3 or 4 carbon
atoms, -SOqqCHs, -SOrCF3, -CF3, -OCF3, -SFs, -CN or -COR13;

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

R56 is hydrogen, -NO2, -SOoCl, F, Cl, Br, [, -CN, -SO2CH3, alkoxy
having 1, 2, 3 or 4carbon atoms, NR15R16, -O-(CH2)ee-
(CFz)ff-CFs,' —(SOgg)hh—(CHz)jj-(CFz)kk-CFg, 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 is zero, 1, 2, 3 or 4;

kk is zero or 1;
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mmis zero orl;, nnis zero, 1, 2 or 3; Il is zero, 1,

2, 3 or 4, 10 or RS is -(CH2)0o-heteroaryl which is
unsubstituted or substituted by 1, 2 or 3 radicals

selected fromthe group con%isting of F, d, Br, I,

- Qpp- (CH2) n- CF3, al koxy hav'ﬁg 1, 2, 3 or 4 carbon
atons, al kyl having 1, 2, 3 or 4 carbon 15 atons and
- YR2CH3; pp is zero or 1; is zero, 1, 2 or 3; 00

d I[ts th f;: 20 3. A
jﬁéouﬁ% @Wé’h@ﬁ?%\flﬁurg Fﬂj S el ZI rregrleg claim1 or 2,

i n whi ¢hwhith the &enyBTadlbais -4zD, unsﬁﬁﬁlﬁggted\ﬁﬂsulﬁtlmw by 1,2
LIS

P?}VI(EH?}’b3 @% %r %%‘fg@ﬂ'ew p(%séln&':gf F, Cl, Br,

al kyl Hma«@mg @H22nn GF34alkbxy hagingat,bhrs at 4esrben atoms, alkyl
cycl oal 74 ar bon at ons,

i n whi cp%wfghg\g ?90[34 ié‘rboﬁ?aggrgﬁﬁa d gﬁ%@;g be repl aced

by fl uori nemmoms zZeve Ors‘l OH, F, d, Br, | or alkyl

having 1, 2,43 of rgaqbgna) atoms; R7 and R8 30 are

each |ndepengentlsy£?1 dro r3 aI kyI having 1, 2, 3 or

4 carbon at8ns on‘SZQ‘,‘HQ Ob and ¢ are each

I pdependently zero or 1; dis zero, 1 or 2; 35eis
z ; IS 2,30r4; g is zero orl; or 33
R%qos S(éﬁfgzﬁoopﬁ%tﬁ a%ﬂ 0- phenyl, .in which the phenyl
r adi camsicr & unsubistituted tordsulystiiiéd thiyt utzabrm/ra‘uicaﬂs sefected
?(’j radi ?r%‘n? 7€ ‘PGS LohbiBing Y FIrELIBIC N SL{CHLALCES, alkoxy
’ havmg 1, 2, 3 or 4 carbon atoms, alkyl havmg 1, 2, 3 or 4 carbon
atoms and -SO>CHa;
pp is zero or 1;
T iszero, 1,2 0r3;
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, -SO2R6, NOp, alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, -(SOqg)e-(CH2)i-(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, | or alkyl 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 -CH2-CF3; |
bandc _
are each independently zero or 1;
is zero, 1 or 2;
is zero or 1;
is zero, 1, 2, 3 or 4;
is zeroor 1;

« = o0 O

or
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I, -O-(CH2)k-CF3, al koxy having 1, 2, 3 or 4 carbon
atons, alkyl 5 having 1, 2, 3 or 4 carbon atons and
-SQ2CH3; j is zero or 1; kis zero, 1, 2 or 3; his
zero, 1, 2, 3 or 4; or 10 Rl_is -(CH2)1-heteroaryl
which is unsubstltuted or suBstituted by 1, 2 or 3
radi cal s selected fromthe group conS|st|ng of F, d,

BR1 I,|3Mﬂdgh@nﬁ53,o : haV| ng 1, 2, 3 or 4

car bon, at or, 4 carb

o SR 1 pany! ERdiAls are UngupSiyeedt Subssded B 1.2
1CiNs zera3 rhdl(.%ls Sefgctdd emi shdwffoogeconsdistingl of BF,, O,
(SO)SR%%@"(O@-%) @]%Zh%w%ll’ 2y ,Cai?o%,at%'?‘ssa'ky'
or 6 chabiog 1, 203a1rdhmrboncajz@nne&1nldy480¢3]ﬂmg 3, 4, 5, 6,

7 or 8 car bgn % IQE \z\:hl ch 1, 2, 3 or 4 hydrogen
atons may be rep “ced y’'fluorine atons; R9, R10, Rll

and R12 ar ekeachisizeteptndlenBl y hydrogen, al kyl having
1, 2, 3 orp4 caghanoaf opres or 4.CH2) v- (CF2) w- CF3, .

aI kyI carbonyl 25 VI ng 1, 2," 3 or. 4 carbon atoms or
aPkyl sul fonyl having 1, 2, 3 or 4 carbon atoms; or

RR1andisRIOH ydgedroaryiwi th the nitrogen atom bear | ng
e hHTe SRS o sShebifed B okl e FBiecred
OH, al frpm _tfm/lgng}plpoﬁslsﬂng 4f B Ol Br, dapﬁﬁﬁ(@ﬂgnﬂf}ﬁg alkoxy
Cero. BAME 23 %5 C%%eﬂ e LAY E ErE: g0t cafbon
atoms and 802

m is zero or 1;

n is zero, 1, 2 or 3;

i is zero, 1, 2, 3 or 4;

R2 is hydrogen, F, ClI, Br, I, -CN, -NR8R10, -OR11, -SR12, -COR13,
-(8Or)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;

Rg, R10, R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms, -(CHa)~(CF2)-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 Il

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;
s is zero; '
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v and w are each independently zero or 1; 5 one of
the R3 and R4 radicals is hydrogen, F, d, Br, I, -CN
-N02, -COR14, -S02CH3, alkyl having 1, 2, 3, 4, 5 or
6 carbon atons, al koxy having 1, 2, 3 or 4 carbon
atons or - Ox- (CH2)y-CF3, R145fs OH, alkyl having 1, 2,
3, 4, 5 or 6 carbon atons, 10 al koxy having 1, 2, 3,
4, 5 or 6 caphgm atons or -Caa- (CH2)bb-CF3; X is zero
or 1; y is zero, 1, s zero or 1; 15 bb

i szero, 1, 2or 3; Qﬁﬂe?ﬂé”ﬁ¥ﬁﬁpg%@“%¥ﬁ?3§§1and R4
radicals i sar@dwhenyl in which the phenyl radical is

unsubstituted or .4 o0or 5

radi cal s sel ect ea?‘?%{# 8%@%’{5&%%%2{& t| ng of F, O,
Bonendhe R32hdaRkyadisalsi ng 1, 2, 3 or 4 carbon atons,
-quc@h\idroﬁéﬁfﬁ@ Brd 3N, %% -C§ﬁ54°fsog§xﬁ%3a|k %naving

IS zero S zero

or F; 452’4 & ps&wb@afatoms Alkoayaving df 2 |$eor carbon

for mul gt@pﬁsgl—ao%d; or nore of clainms I to 3,

- S02R6 or_NQ2: 30_R6

| n V\,hl ch: R%Q l) H,
1 %'5% baving b 2,808 2 Qafbon atoms,
a%%ﬁ Ré Rll 2 hydarkgﬁgn h&vin§! 1, @C,,Hzal*) 4(@2?‘ MCFS Bor|1 katlc.ms
- t u al ky
having 1, 2, 3, 4~ asst éﬁgbgsqtfon atons” or cycl oal kyl
having 3, 4x 5, E;ze?oaur18 carbon atons, 35 in which 1,

2 o3 . MHSnORh O g, e 1eplaced by f] uori ne
hydr ogen, aBRy| isa&grag@rd; 2, 3 35
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, CI, Br, NO2,
alkyl having 1, 2, 3 or 4 -carbon atoms, -SOgqCHg,
-S5O CF3, -CF3, -OCF3 -SF5 or -COR13;
qq is zero, 1 or 2,
1 is zero, 1 or 2;
R5 s 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, |, -S0O2R6 or NO2; _
R6 is OH, F, CI, Br, | or alkyl having 1, 2, 3 or 4 carbon
atoms;
R2 is hydrogen, F, CI, Br, I, -CN, -NROR10, -OR11, -SR1Z,
-COR13, -(SO¢)s-(CHo}x-(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 fiuorine -
atoms;.
R9, R10, R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
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or 4 carbon atonms, -(CH2)v-(CF2)w CF3, al kyl carbonyl

having 1, 2, 3 or 4 carbon atons or al kyl sul fonyl
having 1, 2, 3 or 4 carbon atons; or 5 R9 and RIQ
together with the nitrogen atom bearing them forma
het erocycl e of the fornula IBPa; O NOlsla RI3 is
OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or

al koxy having 1, o2.4 darbén dtofis, § GHP%) (EFB, afkyRatisonyl
zero

zero; t and u are each ,jnde

and w are each |H§¥B‘Qnﬂ 13|‘§)P‘§ tgms q@?@@lfgpykfy@vmg
R3 and R4 radi cal1$213dﬁy4ctfam@;matd?nsd, Br, I, -CN,

- § -S2CH3, al kyl having 1, 2, 3, 4, 5 or

6 carbon at ﬁs al koxy having 1, 2, 3 or 4 carbon

atoms or - ORY M)Rﬂ@:ﬁ@gem with @¢ niidgen atawm bgadng 2hem,
3, 4, 5 or having 1, 2, 3,

4, 5 or 6 C%r&ﬁé@%@%)@é:?&ﬁ Oft@f&%@ﬁégﬂbb CF3; x is zero
or 1; y iszero,1,20r3; a®is zero or 1; 25 bb is

zero, 1, 2 or 3; and the gther _of the R3 and R4

radicals is -0-phenyl inAM ’ ke phenyl radical is-
unsubstituted or substitixed b
S

2, 3 or 4 radicals
selected fromthe group cops 4 of F, C, Br, NO2,
30 al kyl having 1, 2, 3 or//4 carbon atonmns, -SOZCH3

- SO2CF3, -CF3, - OCF3 - SFB orjjlaCOR13; R5 is hydrogen
or F; and salts thereof. 36

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;

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, Cl, Br, I, -CN, -NO2, -COR14, -S02CHg, 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)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-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, NO2,
alkyl having 1, 2, 3 or 4 carbon atoms, -SO2CH3s, -SOZCFg, -CFa3,
-OCF3 -SF5 or -COR13;

R5 is hydrogen or F;

and salts thereof,
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5. A process for preparing conpounds of the fornula I
or salts thereof, which conprises converting
compounds of the formula Il by electrophilic aronmatic
substitution to conmpounds of the fornula | RA R4 R5
RRRER3 FF/ F~FS\ R FR8® F F F RL 5 11 where Rl
to R5 are each as defined in clains 1, 2, 3 and/or 4.
6. A conpound of the forrmula | and/or salts thereof as

clainmed in one, or nore of clai to 4 for use as. a

Sht hoth BICRPS forSRIPRABNG SOMPOURYE S S QI | B Salfs théreo,

f avtich @omprisds Q“forﬁremr@f toepeohdasf Cthaifﬁﬁdul:aﬂl yeeleotrophilic
r : . 0 or_ use..as .a synthetic

"R amalic L Tidn {oesmpRlindsSd f SRRt et .

di agnostic aids, liquid crystals, polyners,

pestici des, herlRéci des, fungicides, nemat i cidfes,

parasiticj nsectjcides, 15 acaripg des land Rr3
arthropod‘%{g C Céé RS '
F — A
"> R2 F,;,S\ R2
~
FlE | FF R

where R1 to Rb are each as defined in claims 1, 2, 3 and/or 4.

6. A compound of the formula | and/or salis 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 claims1 to 4 for use as a synthetic intermediate for the

_ preparation of medicaments, diagnostié aids, liquid crystals, polymers,

pesticides, herbicides, fungicides, nematicides, parasiticides, insecticides,
acaricides and arthropodicides.



