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uorine atoms; R6 is OH,

havi ng

or al kyl

1, 2, 3 or 4 carbon 2 5 10 atons;
The invention relates to pentafluorosulfanylbenzenes of the formula |
R4
R5 R3
N
.
-8
F PN R2
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, -(S804)e-(CH2)f-(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, Cl, Br, | or alkyl having 1, 2, 3 or 4 carbon




R7 and R8 are each independently hydrogen, alkyl
having 1, 2, 3 or 4 carbon atons or -CH2-CF3; b and c
are each independently zero or 1; d is zero, 1 or 2;
eis zeroor 1; f is zero, 1, 2, 3 or 4, 9 is zero or
1; or Rl is -(CH2)h-phenyl or -0-phenyl, in which the
phenyl radicals are unsubstituted or substltuted by 1,
2 or 3 radicals 8988t ed fromthe group consisting of
F, d, Br, XrhndRg-(CH2)k-CF3, alkoxy having 1, 2,
3 or 4 carbon at ong al kyl . havjn 2, 3 or car bo
atoms and - SCRCH3? ?eiaghigq%o%]dq\%yﬁ'hﬁdgd%},&lkyi I’““Z’”@r‘11 2,3
3; his zero, 1, 024®rb®matcﬂﬁsor -GHliGF3;
(CH2)I-heter 5}&&/& whi ch is unsubstituted or
substituted Dby 2 or 3radicals selected fromthe
group consi sting @re Facitindependently seno(a@HR) n- CF3,
al koxy havipg 1, jZ7erd 9loréd:carbon atoms, alkyl having
1, 2, 3 or 4 carbon 25 atoms and -SO2CH3; mis zero
orl: nis zefo, 1/5281§0rsk 1 is zero, 1, 2, 3 or 4:
R2 and R4 30fare @a@érol mdgmaa;-:lqntly F, CI Br I, -CN,
NR9R10 -OR11, - 3, -SOqCH3, (SOr)s (CH2) t -
10 cro)u- o3, 8Kyl '%‘%fPrPd i, 2, 3, 4, 5 or 6 carbon
at@lrs cycl oal kyl  havi ng 3 4 5, 6, 7 or 8 carbon

SLEE i (OMeRgherorofindhylyrogen at o may be
. ndepenéemhigh ﬁlpkgnenyamm¢ls_ are ungubstitytedaebeubstituted by 1, 2
or 3 radicals selected from the group consisting of F, Cl, Br,
15 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;
i is zero or 1;
Kk is zero, 1, 2 or 3;
h is zero, 1, 2, 3 or 4;
20 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, I, -Oy-(CH2)s-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon

25 atoms and -S02CHz;
m is zero or 1;
n is zero, 1, 2 or 3;
i is zero, 1, 2, 3 or 4;
R2 and R4
30 are each independently F, Cl, Br, I, -CN,

'NR9R10, -OR11, -SR12, -COR13, -S0qCH3, -(SOr)s-(CH2)t-
(CF2)u-CF3, 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;
35 ~ R9andR10
are each independently alkyl having 1, 2, 3 or 4 carbon
atoms, -(CH2)y-(CF2)w~CF3, alkylcarbonyl having 1, 2,
3 or 4 carbon atoms, alkylsulfonyl having 1, 2, 3 or




S5atons, -Ox-(CH2)y-CF3, Rl14 is
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atons, -(CH2)"-(CF2)w CF3, al kyl carbonyl having 1, 2,
3 or 4 carbon atons, alkylsulfonyl having 1, 2, 3 or 3
4 carbon atons; or RO and R10, together with the
nitrogen atom bearing them f®rma heterocycle of the
formula I'll: 5 10 15 20 25 30 11l X and Y are each

i ndependently CO or SO2; .Rl1 and R12 are each

i ndependent |y hydAotRRON AAUYS: having 1, 2, 3 or 4

car bon at ons,or- (CH2) v- (CF2) w CF3, al kyl car bonyl

having 1, 2, [ r al kyl sul fo havi n
1, 2, g3 or 4%%%88?&@0%9 ﬂ'ﬁgmmﬁ% ”Yt %Ibﬁsr@gqhem
2, 3, 4, 5 oﬁo@nedmwﬂncaﬂenﬁtm&ﬂnahkwuy haV|ng 1, 2,
3, 4, 5 or 6 carbon atons; q and r are each
i ndependently 1 or 2; s isx eroer 1; t is zero, 1,
2, 3 or 4, wuis zero or gro, 1, 2, 3 or 4
wis zero orl; R3is hydrogf , Br, 1, -CN

-NCO2, -COR14, -SQ2CH3, al kyf having 1, 2, 3, 4, 5 or
6 carbon atons, al koxy hawngl , 2, 3 or 4 carbon

, al kyl having 1, 2,

3, 4, 5 or 6 carbegny,ffonms, alkoxy having 1, 2, 3, 4,
5 or 6 carbon atons

are each independently CO or SOg;

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, alkylsulfonyl having
1, 2, 3 or 4 carbon atoms;

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 is zero, 1, 2, 3 or 4;
u is zero or 1;
\ is zero, 1,2, 3 or4;
w is zero or 1;

'R3  is hydrogen, F, Cl, Br, |, -CN, -NO3, -COR14, -S0O2CH3, 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)pb-CF3;
is zeroor 1;
is zero, 1, 2 or 3;

aa is zero or 1;

bb is zero, 1,2 or 3;

RS is hydrogen, F, Cl, Br, I, -CN, -SO2CHa3, alkoxy havmg 1, 2, 3 or
4 carbon atoms, NR15R16, -O-(CH2)ee-(CF2)f-CF3, -(SOgg)hh-
(CH2)ji-(CF2)kk-CF3, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or




or -Caa-(CH2)bb-CF3; x is zero or 1; y is zero, 1, 2

or 3; as is zeroor 1; bbis zero, 1, 2 or 3; R5is
hydrogen, F, Cd, Br, I, -CN, -SQ2CH3, al koxy having 1,

2, 3 or 4 carbon atonms, NR15R{L6, -O (CH2)ee-(CF2)CF3,

- (SQgg) hh- (CH2)jj-(CF2)kk CF3, al kyl having 1, 2, 3

4, 5 or 6 carb H ato or 5 10 cycl oal kyl haV|n

4 5, 6.oV6lcaIvENavpg 4boftsT o Buren glorys imwhichy!, %, 30r4
hydr ogemydtaysh aepmsiaay tel repriel by flussiherBomsons; R15

and R16 are endent |y hydrogen, al kyl having
1, 2, 3 iﬁ??%cgﬁﬁgtons or -CH2-CF3; ee and if are

each i ndependent I )areelaohdnddpendga@tlyé.wﬂmgan Bllof hayinght, 2, 3
is zero or 1; kk is zero or
51; 2 R5|s-( §4zﬁrﬁon$orgso§(9ﬂ ﬁF i whi ch
the phenyl r&gi@awl® are unsubstituted or substi tuted
by 1, 2 15 or 3 Ié?éjégal,ﬁ]d‘é%leﬁ rBt1he group
consisting of F, O, %n&nﬁg’%—@ ! al koxy
having 1, 2, 99 or '542%*’8r Bé’f’izatorrs aI kyI haV| ng 1, 2,
3 or 4 car bonhato@z@acbr 1S2CH3; mmis zero orl; nn is
zero, 1, 2 ok 3; 20II\M£ erg, 1, 2, 3 or 4, or R5
i s - (CH) 00- Het er Ba7S/P: nf > unsubstituted or
substituted ki 1, i2zeop B tradi cal s selected fromthe
- grayp consisting of F, G, Br, |, -Qp-(CH2)rr-CF3,
al kox
R Y is -(CH2)i-phenyl or -O-phenyl,
in which the phenyl radicals are unsubstituted or substituted by 1, 2
15 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 -SO>CHzg;

10:

mm is zeroor 1;
nn iszero,1,20r3;
20 Il iszero, 1,2,30r4;

or

R5 is -(CH2)po-heteroaryl
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

25 having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHa3;
pp is zero or 1;
rr is zero, 1, 2 or 3;

00 is zero, 1, 2, 3 or 4;
30 and salts thereof;
excluding compounds of the formula | in which R2 and R4 are each Cl and
"R3is F or Cl,
excluding compounds of the formula | in which one of the R2 and R4
substituents is Cl and the other of the R2 and R4 substituents is CN and R3
35 isCland
excluding compounds of the formula | in which R1 is NO2 and the other
substituents are each hydrogen. |




25 having 1, 2, 3 or 4 carbon atons, al kyl having 1,
2, 3 or 4 carbon atons and -SQ2CH3; pp is zero or 1
rr is zero, 1, 2 or 3; 00 is zero, 1, 2, 3 or 4; 30
and salts thereof; excluding cgnpounds of the fornula
[ in mhich R2 and R4 are each d and R3 is F or d,
exc ﬁ%g ounds of the fornmula | in which one of

f RIDIVETS CPRRONRS b the foamulaiB Wisksr of t he

R2 Rnd Fié GIW&'I Lt BNt SSOSRENNDW dikoxy3avifg A, 28 or 4 carbon

%3 ﬁﬁh”qqﬂ@%”{"ﬂﬁﬁglsﬁ%é{iflﬁmﬁi aifsea&h&“im&d&ﬁﬁ(é@)g-ca

Pr ef er eralleyl ihavigigr e t3) 4 Gnpodi adibodf atbhe cﬁroctyadaﬂkyll hialing 3, 4,

s BE Y 91 B0 g5 e o ey

-0 ( CH2)b3 I(e@m)ed-tﬁ{:fa}onr(ﬁmm (CH2) f 4CF2) g- CF3, al kyl

having 1, 2, @55 ,.%fbgr Pqnoﬁsmprghgvmgyf 10y '6¥'4 carbon

havi ng 3, 4, drbon"a
2, 3 or 4 hydroger@1 @mnsns may 10 15 be repl aced by

_ fluorlne atoms7 a$Hes OH F, O, Br, | or al kyI havi ng
1, 2, 3 or 4 carbon R8 are e

10 hdependent I y hyd@éﬁ@ﬁcgdf‘ﬁ?ﬂ’e’}ﬁ%\?ﬂﬁd‘yﬂro@n ?ﬁkﬂﬂ‘a&”"g 1,2,3

carbon atons or -@H@@?Bonlatmnsioc-@lﬁg@%g;h
|ndependentl %‘%g or 1; dis zero, 1 or 2; eis zero
r

or 1; is z 2, 3or 4, gis zeroor 1; or R1
is -( CH2) h- phenyl ape eaoh ;mtmpﬁlndent[y zeroor 1;
d is zero, 1 or 2;
15 e is zero or 1;
f iszero, 1,2, 3 or4;
g is zero or 1; |
or
R1  is -(CH2)n-phenyl or -O-phenyl,
20 in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3 radicals selected from the group consisting of F, Cl, Br,
l, -Oj-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CHgz;
i is zero or 1;
25 k is zero, 1,2 or 3;
h is zero, 1, 2, 3 or 4;
or
R1  is -(CHo)-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
30 from the group consisting of F, Cl, Br, I, -Om-(CH2)s-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHg3;
m iszeroor1;
n is zero, 1,2 0r 3;
35 | is zero, 1,2, 3 or4;
R2 and R4
are each independently F, Ci, Br, 3 -CN,

NROR10, -OR11, -SR12, -COR13, -(SOs-(CH)t-(CF2)y-CF3, alkyl



20 in which the phenyl radicals are unsubstituted or
substituted by 1, 2 25 or 3 radicals selected fromthe

group consisting of F, d, Br, |, -Qg-(CH2)k-CF3,

al koxy having 1, 2, 3 or 4 cargon atons, al kyl having
1, 2, 3 or 4 carbon atons and SOZCH3 ] is zero or 1;
Kis zero, h is zero,

s < (ORI ohr i Ahb GATED kst eyPioalksbihating 3, 4,5, 6, 7

fﬁbSt i t Wiregl cblvboht atbreg, ia wn@hc'ale 3Qire4:tr@dro(g§§. ét’bgil:ﬁsmay be
e grou , Br : - ,
al koxy EB@Pﬁ bi’ f'u?%ng aéqrhﬁ car bon at ons, aI kyI havi ng

1, 2, 3 or 4R%abdfR10at ons and - SO2CH3; mis zero orl;

gn is zero, 1, .2 0l 3y, ﬁ c{elde?ﬁgéﬁﬂfalkél hgyln&'lckréorﬁzcarbon
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and R4 are each |ndepen
NRORLO, -ORl11, - SRIoMS. <ORpA- (C 2)W-CF3, alkylcarbonyl having 1, 2,

-(SOr)s-(CH2) t - (Cﬁzb%@:&’rbo |é‘t?${'<n aﬁkﬂ dhgl :I'IEVI%@% 2, 3 or

4, 5 or 6 carbon atoms
7 or 8 carbon at 4 P'Pla ©h 1, 2, 3 or 4 hydrogen
atons may begrrepl aced by fluorine atorrB RO and R10

are each ind nd hayi 1, 2, 3

carbon at orrg:&e @ﬂ%@ 1?) é}%"@éﬁ?ﬁ%lnﬁmq,eé‘r B@H’wbeaf'”g them,
havi ng 1, 2, forgh arheleroaydie of ¢eofsimudd Kyl sul f onyl

havi ng 1, 2, 3 or 4 carbon atons; or 10 R9 and R10,

together with the nitrogen xatomtearing them forma
het erocycl e of the fornulﬁ’lll X and Y

\

Yo

I

XandY
are each independently CO or SOy;

R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms, -(CH2)-(CF2)w-CF3, al'kylcarbonyl
having 1, 2, 3 or 4 carbon atoms, alkylsulfonyl having
1, 2, 3 or 4 carbon atoms;

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;

R3  is hydrogen, F, Cl, Br, I, -CN, -NO3, -COR14, -SO2CHs3, 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 -Oga-(CH2)pb-CF3;
is zero or 1;

~ is zero, 1,2 0r 3;




are each independently CO or SO2; 15 R11 and R12 are
each independently hydrogen, alkyl having 1, 2, 3 or
4 carbon atons, -(CH2)v-(CF2)w CF3, alkyl carbonyl
having 1, 2, 3 or 4 carbon atopns, al kyl sul fonyl having
1, 2, 3 or 4 carbon atonms; 20 R13 is OH, al kyl having
1, 2, 3, 4, 5 or 6 carbon atons or 25 30 R3 is
hydrogen, F, 88, K28 OLCN, - NOR, - CORL4, - SORCH3,

al kyl havi ngbal koyyzdéraviinpot3:2, 3, 4, 5 or 6 carbon
at 7 . Snls zero:; £ and u are each independently zero
or(')'i};"E \'135\{1 oﬂfea%#each i ndependently zero or 1; 1, 2,
3, and saltsth&reofir bon at ons, al koxy having 1, 2, 3 or 4

ca At - Cx - = , ﬁ]‘ﬁ \Y \Y) |
51,_ 'éggfﬂgw@“ p%{i"%é éar of}r%ra orrlsl, t#tﬁﬁ?}r&@ﬁﬁ%&?&é&?@l and

3. RBisd erCb carbon atoms or - Caa- (CH2)bb- CF3; x is

2e Qo YofribotRls of heZfdhnuli 1 indfhich 6% drohelR2P8nd R4
- is zerg, 1, 2 clxr 3;., RS is %rogen or F, and salts

t heHksfituestsds Gl garibe o8 & thr Rerand,R4rsybstitugnis is ON and R3
whigchl & dand R4 are each d and R3 is F or O,

ex ' la l. | i one o
10 2 ExHEUIRE, ERBOURIRE of b it i Ton gL B s 2B “ppeotner
R2 sabstit®dnts drs teiachdnwytisogesnn. CN and R3 is C and 10
excl udi ng conpounds of the formula | in which RL is
NO2 and the other substituents are each hydrogen.
Particular preference is given to compounds of the formula | in which:

R1 is Cl, Br, i, -S0O2R6 or NO»o;

15 R6 is OH, F, Cl, Br, | or alkyl having 1, 2, 3 or 4 carbon
atoms;
R2 and R4
are each independently F, Cl, Br, l, -CN,
NR9R10, -OR11, -SR12, -COR13, -(SOy)s-(CH2)+-(CF2),-CF3, alkyl

20 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;

R9 and R10
are each independently alkyl having 1, 2, 3 or 4 carbon
25 atoms, -(CH2)~(CF2)w-CF3, alkylcarbonyl having 1, 2,

3 or 4 carbon atoms, alkylsulfonyl having 1, 2, 3 or
4 carbon atoms;
or |
R9 and R10, together with the nitrogen atom bearing them,
30 form a heterocycle of the formula llla:

O

N ;

O na

R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms, ~(CH2)y-(CF2)w-CF3, alkylcarbonyl



15 Particular preference is given to conmpounds of the
formula | in which: Rl is d, Br, 1, -S02R6 or NOZ2;
R6 is OH F, d, Br, |I or alkyl having 1, 2, 3 or 4
carbon atonms; R2 and R4 are eg@ch independently F, d,

Br, I, -CN, NROR1O, -OR11, -SR12, -COR13,
-(SOr)s-(CH2)t - (CE2 uCF3 glk yl 20 havi ng
4, 5 or 6 carbon %C d%[ﬁ(yeprbﬁqultﬁgls?,afkq{ls#ongl having

- 7 or 8 carbon atoms2, BlmrMal'boﬂat&nSB or 4 hydrogen

soms my beg LR AERS T 1o 0 P2 doms o

are each ind
carbon 25 at ons, alkoRkhawingCR2,\6, @-3,0rd éarboaribamny]

ghaving 1, 2, . 3 ogsgrgar bon at ons, al kyl sul f onyl

having 1, 2, 3 or
t oget her wi t hapdel ni trogen atom bearl ng them forma

heterocycle of theg.d géewhrﬂjelp[ehgen@ %}g &hd R12 are

each i ndependent]y hydrogen,
4 carbon at oN@NAWCH2) v- (CF2)W-CF3 al kyl car bonyl 8
having 1, 2, 3 or afe eatthindependenthardrs grul:f onyl havi ng

carbon atons; 30 or R9 and R10,

aving'l, 2, 3 or

103 2 2 P AT N 05, DA A g
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3 4, 51or2 @, darshon Satanven aomsL alkxyhaviig dn@, B ar € carbon
each in dent el ;v and w are each
indepen%ﬁﬂﬁf’] A ¢OH% C'(1?:3'10 R3 is hydrogen, F, d, Br,

CN, AC(JmEDH akplohsyingl ky2, Badi Agor 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;
RS  is hydrogen or F;
and salts thereof;
excluding compounds of the formula | in which R2 and R4 are each Cl and
R3is F or CI,
excluding compounds of the formula | in which one of the R2 and R4
substituents is Cl and the other of the R2 and R4 substituents is CN and R3
is Cl and
excluding compounds of the formula | in which R1 is NO2 and the other
substituents are each hydrogen.

In one embodiment, preference is given to compounds of the formulal in
which:
R1 is Cl, Br, I, -CN, -SO2R6, NO», alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -Oa-(CH2)b-(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 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;




1, 2, 3, 4, 5 or 6 carbon atons, al koxy having 1, 2, 3
or 4 carbon atons, -Ox-(CH2)y-CF3, R14 is OH, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atons, al koxy havi ng
1, 2, 3, 4, 5 or 6 carbon atong 15 or

-Caa- (CH2)bb-CF3; x is zero orl; y is zero, 1, 2 or 3
as is zero or.}; a?ggs zero, 1, 2 or 3; 20 R5 is

hydr ogen or ﬁ! £l Its thereof; excluding conpounds

%1; theFform(J:: a l Iane\ddachhnﬂ@p@mén‘ﬁ? W@oﬁ?hl@lllﬁvﬁg1 2,3
is F or e fornul a
whi ch one of the %é%gﬁj%%gggbgﬁ?tw&ts is d and

t he ot her of a bear®cand R4 substituents is CN and R3
is Cl and excl udi la |l in
5wh| ch Rl is NO2 an%get%%gno n‘&fen{)%?etue 's are each
hydrogen. 30d n oﬂﬁéz%ﬂ@bddm{?ent preference is given to
conpounds of ¢ he fop@dlg 1: in which: Rl is O, Br, I,
-CN, -S02R6, N2, . al kox haV| ng 1, 2 3 or 4 carbon
atoms, NR7R8] - ni§ eg#®) . 3

(SOd)e (CI—Q)gf(CF?ége@F@‘1 aI kyI haV| ng 1, 2, 3, 4, 5
or carbon atons or cycloalkyl having 3, 4, 35 5, 6,
7 & 8 carbon atoms, in which 1, 2, 3 or 4 hydr ogen
attﬁﬁs még/-(Chip)r-ppeagied @ypiﬂd?rw:bri ne atons; R6 is OH F,

, B ;

' B PPt ndnN a8eds fs oheibe iRl e Run iy 1,2
~having o 3, raglicals S@I@ae@ofﬁom dne @rpupcs:znsmmg ®f b, Cl, Br,
and c are. GATH)REFE SRS HadiRgO!02, 3ior 4 ddrbéR Aonts, alkyl

or

10

15 " having 1, 2, 3 or 4 carbon atoms and -SO»>CHz;
j is zero or 1;
k is zero, 1, 2 or 3;

h is zero, 1, 2, 3 or 4,
or
20 R1 is -(CHp)-heteroaryl,
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Om-(CH2)5-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyt having 1, 2, 3 or 4 carbon
atoms and -SO2CH3;

25 m is zero or 1;
n is zero, 1, 2, or 3;
| is zero, 1,2, 3 or 4;
R2 and R4
are each independently hydrogen, F, Ci, Br, I, -CN, -(CH2)o-(CF2)p-
30 CF3, NROR10, -OR11, -SR12, -COR13, -SOqCH3, -(SO)s-(CH)t-

(CF2)u-CF3, 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;

RS, R10, R11 and R12

35 L are each independently hydrogen, alkyl having 1, 2, 3

or 4 carbon atoms, -(CH2)y-(CF2)y~CF3, alkylcarbonyl
having 1, 2, 3 or 4 carbon atoms, alkylsuifonyl havmg
1, 2, 3 or 4 carbon atoms;




eis zeroor 1; f is zero, 1, 2, 3 or 4, g is zero
orl; 10 or Rl is -(CH2)h-phenyl or -0-phenyl, in which
t he phenyl radicals are unsubstituted or substituted
by 1, 2 or 3 radicals selectgg fromthe group

consisting of F, d, Br, 1|, -Q-(CH2)k-CF3, al koxy
having 1, 2, or 4 at ons, aIkyI 15 havi ng
2, 3 or 4 ca 9&% %E\H P s 5297 § C@qu' afpms or

is zero, 1, 2 or éikox?hﬁmfge‘fqa 314 Bor% ©drbbih a8ms20
RL is -(CFQ)IﬁnPtsroaryl whi'ch i's unsubstituted or
substituted B 2 or 3radicals selected fromthe
group consi sti ng afe BacltindePendéntly £eno(dtH2) n- CF3,
5al koxy hawgI r2, 3 or 4 carbon atoms, alkyl having
1, 2, 3 or 4ca on atoms and -SO2CH3; 25 mis zero
or 1: nis zero, @re gachindependently zemool or2;2, 3 or 4:
R2 and R4 arg eackg réreependent |y hydrogen, F, O, Br,
I, -CN, -(CH2)O0-( 3 CF3 NROR10, -OR11, -SR12,
- OORI3. - SOqtHB, %%EB)%L GOVt (CF2)u-CF3, al kyl
having 1, 2, u3, 4;3 Zeroror6i;car bon at ons, cycl oal kyl
0haV|ng3 4, 5, 6 m8carbon atons, in which 1, 2,
3 or 4 hydrogen Xt may be replaced by fl uorine
atoms; R9, R10 R11 andrerdacigimdependently zetdepdndent | y
hy ge hav 1, 3c
(%)V&’(h 2 n B CFl r Iic?rNbon(?R ﬁa\@g@ﬂga@ﬂ{ﬁhavmgﬂ 2,
car bon §td4ms en ﬁypgﬁﬁloﬂoﬁtquhaamﬁgy havirng B 3r 340r 4 carbon
car bon atm,-o]xchﬂg 394, al kyl havi ng 1 2, 3, 4, 5

or 6 carbon ataons oxy havin 4 5 or 6
15 carbon at orrs& is OH IEyl P{avmg 1, gZ 3 5 or 6 carbon atoms,
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms
or -Oaa~(CH2)bb-CF3;

X is zero or 1;
y is zero, 1,2 or 3;
20 aa is zeroor 1;

bb is zero, 1,2 or 3;
R5 is hydrogen, F, Cl, Br, I, -CN, -SO2CH3, alkoxy having 1, 2, 3 or 4
carbon atoms, NR15R186, ~Odd-(CH2)ee-(CF2)
CF3, -(SOgg)hn-(CH2)ji-(CF2)kk-CF3, alkyl having 1, 2, 3, 4, 5 or 6
25 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
30 ' or 4 carbon atoms or -CH>-CF3;
dd, ee and ff
are each independently zero or 1;
ag is zero, 1 or 2;
hh is zero or 1;
35 ji is zero, 1, 2, 3or4;
kk is zero or 1;
or
R5  is -(CH2)-phenyl or -O-phenyl,




o and p are each independently zero or 1 5 gand r are
each independently zero, 1 or 2; s is zeroor 1; t is
zero, 1, 2, 3 or4; wuis zeroor 1; 10 v and w are
each i ndependently zero or 1; 183 is hydrogen, F, C,
Br, I, -CN, -COR14, -SOQ2CH3, alkyl having 1, 2, 3, 4,

S orn? R B0l TR beiiod o P 1.2

2, 3, 4or53oradicalar selactetiofrom 2Beabkapy cbaysn@g Iof B, ClI, Br,

oS g By L 1.9 5E 1 afporaliys. ek
s zero, 31"“92102 %Orﬂsartwmtomsg@m -$02CHz; Br, 1, -ON,

SQ2CH3, al koxy h ng .or car bon atorrs,
5" i %'z_%r)%f?ﬁ
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NR15R16, - Qdd- ( ee-

- (SQgg) hh- (CH2) j j NCF2)kkerr3, 241r16/| having 1, 2, 3,

4, 5 or 6 25)car bay@ig0ns208 ogYcl oal kyl having 3, 4,
5 6, 7 or 8 carbon atons, in which 1, 2, 3 or 4

hytﬂ’rrogen atons may be repl aced by fluorine atons; 30
35 R&AL5 chmﬂgao@heteaamiyl [ ndependent 'y hydrogen, al kyl

100119, i B B Ao 5 S v ot

zero, | from 2he ighoip coesistiog 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;
and the salts thereof;
excluding the compound of the formula 1 in which R1 and R4 are each NH»
and R2, R3 and R5 are each hydrogen, and
excluding compounds of the formula I in which R2 and R4 are each Cl and
R3is F or Cl, and
excluding compounds of the formula | in which one of the R2 and R4
substituents is Cl and the other of the R4 and R2 substituents is CN and R3
is Cl.

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, Cl, Br, | or
alkyl having 1, 2, 3 or 4 carbon atoms, or -NO>; particular preference is
given to compounds of the formula | in which R1 is described by Cl, Br,
I, -SO2R6 where R6 is OH or Cl, or -NOy; very particular preference is
given to compounds of the formula I in which R1 is described by Cl or NO>2,
in particular by NO2. In a further embodiment, particular preference is given
to compounds of the formula | in which R1 is described by Cl, Br, 1, -SO2R6
where R6 is OH or CI.

In a further embodiment, preference is given to compounds of the formula |
in which R2 and R4 are each independently described by hydrogen, F, Cl,
Br, [, -CN, -(SOr)s-(CH2)-(CF2),-CF3 where s is zero and t and u are each




jj is zero, 1, 2, 3 or 4, kk is zeroor 1; or R5is
-(CH2) I'I -phenyl or -Ophenyl, 11 5 in which the phenyl
radi cal s are unsubstituted or substituted by 1, 2 or
3 radicals selected fromthe gpoup consisting of F,

d, Br, I, Onm(CHZ)nn CF3, al koxy having 1, 2, 3 or

L P 2, LB TR Gl 675 oo, s

or Favingl 1, 125324[ &, orl6 carbéh @torts, Sfclodfyliaving 3 4 5 6,7 or
h,is unsubstit uted

oar
- S B0 DO W 20 2 80 S MR B L eniaged by
gr cﬁluprlnar&tﬂms: wl;em‘ RS, ar@ R1Brarel eachCOmdepeht®mthy- &IKR, having 1,
al n
5 l20{",)’or 4‘?@%89 a](%mg (é@%@%wbgéa@@arb%glyﬁa@ hN8 30r
1 4r¢afb§n 2torgs of alkylsubions] hagdogits 2 & or 4parlzqn atorus, where v
angnihe a$é|eb§ht| d
for@qul P mﬂﬁ?&@lfdeg—ﬁ;%b%jgfg EQ&QCWR"IG Hﬁ%ﬁé}%ﬁh the
andieges aloRLWHC M JeEmspheteracysief thedesiadll
of the formula I in which and R4 are each C and
R3is For d, and excludi)r% nds of the formula
| in which one of the R2 Nnd bstituents is C
and the other of the R4 ands tituents is CN and
R3 is d. 25 In one enbodi nent, preference is given
to conpounds of the formula Ijjn which Rl is
described by d, Br, |, -S02R6 where R6 is OH, F, d,
10 Br whereX aral ‘K)dre ach irglebendently desdribedr WO%]OSQQ, or

NQ%“I gnrtéﬁj la?é e%cﬁfl%gggndelﬁly 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 alkylsuifonyl having 1, 2, 3 or 4 carbon atoms, where v
and w are each independently zero or 1, and where R13 is OH, alkyl
15 having 1, 2, 3, 4, 5 or 6 carbon atoms or alkoxy having 1, 2, 3, 4, 5 or
6 carbon atoms; particular preference is given to compounds in which R2
and R4 are each independently described by hydrogen, NRGR10 and
COR13, where R8 and R10 are each independently alkylcarbonyl having 1,
2, 3 or 4 carbon atoms, in particular methylcarbonyl, or R9 and R10,
20  together with the nitrogen atom which bears them, form a heterocycle of
the formula i,
where X and Y are each independently described by CO or SO»;
in particular, R9 and R10, together with the nitrogen atom which bears
them, may form a heterocycle of the formula llla;

O
N

O
25 lla

and where R13 is alkoxy having 1, 2, 3, 4, 5 or 8 carbon atoms, in
particular methoxy.

In a further embodiment, one of the R2 and R4 radicals in the compounds
of the formula | is described by hydrogen.




gi ven to conpounds of the formula I in which RL is
described by C, Br, 30 |, -SO2R6 where R6 is OH or
G, or -NO2; very particular preference is given to
conmpounds of the formula | inqhich RL is described by
A or NO2, in particular by NO2. In a further

enbodi nent, particular preference is given to
compounds of the formula I in which RL is described by

C , InBx further eﬁﬂﬁ)‘aﬁnemh@rr@fe%deslsgl’lléﬂ toQ:omﬁ&Jdds & the formula |

furlbﬂ"gh'?ﬁ:% Cribﬁ%\r,\ﬁ\{ EM rlé%eﬂlng %'leﬁ?é @honpwﬁﬁ where

i ndbé il @i loy aﬂfmqrmémnlg dy 2h&lrddeor 6Fcarﬁbn attms, in particular

CDI" ?g één{ﬁ%)ﬁre%%ﬁ%éé s ﬁ/ewhﬁ“.)r go qun&se ?gﬁgqortmula | in

R3 isescribegkiby hydcugem CNakaOOGHm ng 1, 2, 3,
4 5 or "6 carbon atons, cycloal kyl having 3, 4, 5, 6,
7 or arbon atonms, in which 1, 2, 3 or 4 h dro en
at dihe Twethep emboginenty Prgferqnceds igivendogiamp e fpranula |

R10n arficte Rl s ided st B hydraijeydr Fl"%)érﬁ&.llér @fé’ren@e‘i’sf gien to

th
_1ocarbon atogsdit%%FWdPY%kazklghq{flaﬂ?%ﬁ'ksﬁ Wmhaw ng

2 3 or 4 carbon atons, where v and w are each

q%?cﬁ@%i@ %Ilné‘h Zo%gr Mord: th F\ (ﬁ?ceaﬁ'%%ﬁ}? gp%n%g?ﬁquf dfttdrBnt and

m whi Ch ears t
hetwdm;@r@iﬁnﬂheawerthmHaﬁmitwns spedified.| 11 10 where X
and Y are each independently described by CO or SQO2,

nd R12 are each independently hydrogen, alkyl
15ha5’\’ﬁ5n fhe %Ub%*tl&ntsfi%t&r% 8 GoRIAMBNe S P EpiETs O Aepmmetry,

al kyéy ardyasnoh indepeaddntlyzhavd éﬁther‘th@@ 6O AR QGIBfi Qtﬁ ration. The

al f vin 4 carbon at
v SRR inal e 7 4ls dRim o optiel Fatpers! o MasiRtaters, of

R1$ac@nalescaldiym:xﬂ,$e$1mﬂregf:m aIIZatlds 4, 5 or 6 carbon

atons or al koxy having 1, 2, 3, 4, 5 or 6 carbon

atons; particul ar preference IS given to conpounds in
20hilde mesentigvention encompassesalidadiomenc fosmsrafieel coppounds

hy ¢f geefrmiiFPR10 and COR13, where RO and R10 are each

i ndependent |y al kyl carbonyl having 1, 2, 3 or 4

carbon atons, in particular nmethylcarbonyl, or RO and

R1A\ky2 Gadioget hay b Bﬁa@hﬁcMIhrmndﬁ@tﬁn Wﬂs%ﬂs@@pbﬁes if they

t h%@ar fsgﬁgﬂtuell;ltgto?r elf la% ubstl{ure%tsf of chTH'uer radlcals for example in

25 fluoroalkyl radicals or alkoxy radicals. Examples of alkyl radicals 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 hexy!.

Preferred alkyl radicals are methyl, ethyl, n-propyl and isopropyl. One or

- 30  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

trifluoromethyl, 2,2,2-trifluoroethyl and pentafluoroethyl. Substituted alkyl
radicals may be substituted in any positions.

35 Examples of cycloalkyl radicals are cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl or cyclooctyl. In cycloalkyl radicals, one or more, for
example 1, 2, 3 or 4, hydrogen atoms may be replaced by fluorine atoms.
Substituted cycloalkyl radicals may be substituted in any positions.




where X and Y are each independently described by CO
or 502; in particular, R9 and R10, together with the
nitrogen atom which bears them nmay forma

heterocycle of the formula Il1i4g: 0 25 Ilia and where
R13 is al koxy having 1, 2, 3, 4, 5 or 6 carbon atons,

i cul th I furth nmbodi t
Shhadieals may b UasubsifiteRer dsmputier RAviuRstiLted, for

f oresmh@lé mchad edic bi bdibeitubed W@ént;@a’i oF @ifferbm rtahﬁials When

oA e B S S R B o entical o

G diferent subsiiients - DOR1ikewiserappliBd 4o issb&iuted phdroxk yadicals in

SL 485 .ol SERORHY BLOTBOuR IV b s

of phiesylf fadmla, the @ubﬁhﬁueht R3ay ded s ding R2posifion, 3-position or

h
plr/gf]fer il Cne(?gﬂbs%hehgjp%ef sﬁbﬁﬂﬁ%‘a iFPfiﬁe 2.3:position,
whihPReltion, deSwPsiien. @/6warﬂ@ger3 6Tposltloaapf|%émsltlon The

pr elipstneRts in Bisvbstitied él@erqﬁprra@.@alésm ﬁéwn e o i!—p‘osmon

N oL e 2 4SS EhRR 20 YahBH°0 s S8k ok o U K hgsiton.

each i ndependently have the definitions specified. 15

cenir Sopa YaEbA R oAt ink TR AEh ol more ring

ha@tores efe vag\%n StQWS,t?ﬁ-éfURa&'m iog unitsagdesnatomss for example 1, 2
COGPBIHiFodEY di8mikn 1t BE F iy étetﬁsc&ﬂ drsgnﬁilﬁrr & ms or a

di as

racenmat eS or m xt ures thereo

Bal Foatﬂglﬁ faden b d%&%rem é@@éﬁfoatqmgmﬁ@n h@Fﬂ’QﬁB’és@Qscaéﬁ may be

taaﬁamd méoamsp@éntuddse mnaﬁmﬂ B vid mbeﬁ;ﬁfsmdna y posmon

o1 SR e & o, SRARE] ss‘e’&ﬁ‘mtg B0 pr o poSition.

subﬂemaaﬁtredmlsotrhgrbe adsubstitutetioor beanphe ompaliysubstituted,

rﬁ Yk hodbCalis o?rthé’l]l&??ﬁ%ﬁﬁaaﬂﬁ@éﬁhca%'mh&%n? radicals.

i cals ar'e

20.s$ﬁ|€op§ﬂ>phe@— likevdseny ket hgferoany bmcw:als;s utgxample: in  the
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tze?téfegﬁé ELEY |réd|c§Ie<Ex§FHﬁlés ()FhétéF@érthH Rﬁ%@l thienyl, pyrrolyl,

|SBB‘9HF‘§"/M pér,atzo[[yt ? l nz%}aeltgwq}yf nggkyllsoxazolyl thiazolyl,
Pr Bbthiaeslylal pyridyt, apyraaing, awnrmdirtwl y&diéwhyl ﬁndlflﬂpyihdazolyl

ggln%%dgtg%%ﬂolﬁgaﬁﬁ{qi%tgy wlh%%,né/ nﬁ’éﬁ%hggl and mhnohny!

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 -5-yl, 1,2 4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 2-, 4- or
5-oxazolyl, 3-, 4- or b5-isoxazolyl, 1,2,3-oxadiazol-4- or -5-yl,
1,2,4-oxadiazol-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, 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

- 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-, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5-, 6-,
7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or
8-quinoxalinyl, 1-, 4-, 5-, 6-, 7- or 8-phthalazinyl. Also included are the
corresponding N-oxides of these compounds, for example 1-oxy-2-, -3-
or -4-pyridyl.




repl aced by fluorine atons. Exanples of such
fluoroal kyl radicals are trifluoronethyl, :
2,2,2-trifluoroethyl and pentafluoroethyl. Substituted
al kyl radicals may be substiygted in any positions.
35 Exanpl es of cycloal kyl radicals are cycl opropyl,

~cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl or
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cyclooctyl. In cycloal kyl radicals, one or nore, for
examoﬂ.cmtény Ppreferied Actomystonuaic AddEEs NEe Qe dreeltﬁ@ﬁsh 2- or

Y of stjtuted cl oal k |ca S
flﬂéﬂ’sub?[ rmﬁrr?lspglnybp&ﬂ |%ﬁ'§'daﬁl iéi‘?e'n 15 6-, 7-or
r aBrmahslyhﬂy, B¢ durs dbpyrazalyk @-pB8- be 4rymidlyl, & or 3-pyrazinyi, 2-,

Ito:): g gjt?ltst %}Vﬁrﬁféh I% en;&?gg#ﬁg;%ﬁ& fe(rjie;lt O:adi cal s.

When a phenyl radl caI IS substituted, it preferably

ha 0.

Thlq- Qeﬂﬁvgﬁv’aot?n"\fhrﬂh@? Iﬁ‘%l?fé%" taP4 *?r%ét%?fgg rbtrcﬁﬁé’rjﬂ-ﬁj tﬁaeglg&tn?ounds of
i nthe Iﬁgglts ﬁlaﬁ;regf(mp com@ﬁppépwprtmg compounds
phefwmeoformulanurnwals:ub@pmwbﬁﬂnaw@ eOlstitiBeH ERESmpblAds of the

ié'l'-{léjgm may be in the 2-position, 3-position or
Di substituted phenyl may be substituted in

the23p03|t|orp4 2,4-position, 2,5-positiof4
2, 6-position, .3,-p03|t|on or 3, 5-posi

substi t ueR% iSstituted phenyl {/:‘abe
in the 2,3, 4- on, 10 2,3.5;positi
245po§|F|o 4, 6-position, 2,3, 6
3,4, 5-posty earyl radicals areSar gt i ¢ R2ng

on. Kk
corrpound§ |ln‘~ ich one or nore ring t mp: age oxygen
atonms, sul Fur atons or nitrogen atons, ¥or eXdnple 1,
2 or 3 nltrogerr atons, 1 or 2 oxygen atons, l1 or 2
sul fur atoms or a 15 corrbl nati on of dlfferent

heReRARATE RoTAR &RieaaEed A8bwal S my be attached
via all positions, for exanple via the 1-position,

2-position, 3-position, 4-position, 5-position,
6- mothet pparatioposi theommpoﬁndmaf th@tbrmLhﬁtl etheapidicedure is to

pﬁﬁ% @ﬁgﬁ gﬁﬁ?lggr%}ﬁ@gg}%ﬁ ﬁ%tﬁ F ion quefetg'faﬂly a halogenation,
t réRjatesulfonatian omyitratiemt i cal or di fferent radicals. 20
Thf'nsorf&é@Hb%ﬁﬁﬁélj‘fteHblﬁgeﬁQtlcf}?fF@r Qatﬁlygr o?%' is %(f%ctelfaoés described

exa in het eroaryl atkyl T4
heflefoar Jiarasle Eompighensive e(agganlcpyTraasgqrmatlons A Guide to

l Wtﬂﬁi@nﬁl ,Gr@]abapﬁéﬁdrahdrfsl aZGHYPubhéﬁe!@IZglzégb "York, Weinheim,
ag&f% 5@# )éns;)? ithe ﬁf)eﬁ%{ure ﬁg}?ﬁ? a%%reﬂyﬁ/hq Frlerigation is

i rmfﬁanbdaq',l ,for cRxamap g Wﬁ!$0N@|SO|II‘y| an pmelmalmvm,l for example
n n

q%gr 0 a"c\%a g:i (%!'JnE%agE r%t)ﬁlr P%g”??ﬁ] e%%? and

2- 1Qﬂ°03pfefe;ahly metw@n 40°C 3nghthe bbryhg pbint o2 the dolvenmt.

5- Ih”‘aﬂ@ﬁ@rybpb%dimént’ fulfo‘ﬁ'é én pé!lr %gérgfg%ﬂfonatlop R1= %OQRG

2,3-triazo
er@ByRG s Qi o Chr ﬁa@ﬁayﬂed as descriped ip- besehss yAdvanced

3-Qrgmi® CHemisPy &40 leditionl 280 9; Bé@é’é 709705 aff in3n¥! literature
cited therein.
In another embodiment, nitration (R1 = NQO>) is effected as described, for
example, in Houben-Weyl, Methoden der organischen Chemie, 4th edition,
'Organo-Stickstoff-Verbindungen 1V, part 1, Georg Thieme Verlag Stuttgart
1992, pages 262-341 and in the literature cited therein. Compounds of the
formula 1l where R3 = COOH are nitrated, for example, with a mixture of




1, 2, 4-oxadi azol -3- or -5-yl, 1,3, 4-oxadi azol-2-yl or
-5-yl, 2-, 4- or 5-thiazolyl, 30 3-, 4- or
5-isothiazolyl, 1,3,4-thiadiazol-2- or -5-yl,
1,2,4-thiadiazo| 3- or -5- yI,1B,2 3- thiadiazol-4- or
-5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or

0 ‘@ﬂs}rﬁﬂb and Vg hgSY bdaﬁzehﬂ%q@wurep%h%e *40%aha so-c,
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where R1 to R5 are each as defined above. R4 R5, J-, -
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Conpr ehensi ve Organic Transformations: A Guide to
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erature cited therein. rination Is
deS|re 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
use as a synthetic intermediate, in particular for use as a synthetic
intermediate for preparing medicaments, diagnostic aids, liquid crystals,
polymers, pesticides, herbicides, fungicides, nematicides, parasiti'cides,
insecticides, acaricides and arthropodicides.

Examples of the various possible uses of pentafluorosulfanyl derivatives
are described in the following publications: WO 9421606, WO 03093228
(insectides, acaricides), DE 19711953, GB 2276379 (herbicides);




effected, for exanple, with NCIS in an inert solvent,

for exanple isopropanol, CHCI3, CH2CI2 or EA at a
tenperature between -30C and 100C, preferably between
40C and the boiling point of tie solvent. In another:
‘enmbodi nent, sulfonation or chlorosulfonation (R =

SO02R6 25 where R6 is OHor C) is effected as
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precursors and then be conyert o the desired
groups in the conpounds o formula | prepared by

the process described above. propriate protecting
group techni ques are kno RQSe skilled in the
art.

DiP diisopropyl ether

25 DIPEA diisopropylethylamine
DME . 1,2-dimethoxyethane
DMF N,N-dimethylformamide
EA ethyl acetate (EtOAC)
eq. equivalent

30 HEP n-heptane
HOAc acetic acid
MeOH methanol
mp melting point
MTB tert-butyl methyl ether

35 NCIs N-chlorosuccinimide




25 The workup and, if desired, the purification of the
products and/or internediates is effected by
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dryings. 30 Al so clainmed are the conmpounds of the
formula | and/or the salts thereof for use as a
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in the follow ng publi catﬁ s: WD 9421606, WO 03093228
(i nsectides, acarici desi7~,~ £ 19711953, GB 2276379
(herbicides); 17 DE 10§2a# 16353658, Angew.

Chem 1999, 111, 2174, Apge 'em 2000, 112, 4384
(liquid crystal s) V\D @R0975 853202

(medi canents, diagnostic l‘%l ds)y” US 5220070, US 5302692
(polyners); WO 03093228, two 96254 (pesticides); GB
2276381 B 2276380 (fun‘al ci des), 58 5637607
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of the forrmula I can be'#ééol ated in the formof their
salts. These are obtai hy-tge conventi onal net hods

by reaction with acids or 10 gs. Useful acid

addition salts are, for exanpleg*hal i des, especially
hydrochl ori des, hydrobromi des, T actMles, sul fates,
citrates, tartrates, acetates, phosphat es,
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f ogg&dé].fgzé'ab t%q%fegﬁg p&llalségv e;;?tpé’crtgéf A h 88 %withPPPeach time of

dnchioromethane and the combined organic phases were dried over
NapS04 and concenfrated under reduced pressure. 510g of

4-aminophenylsulfur pentafluoride were obtained as a bright yellow
crystalline powder, m.p. 63-65°C (lit.. 57-59°C)

b) 4-Amino-3-bromophenylsulfur pentafluoride

F55\©:Br
NH,

4-Aminophenylsulfur pentafluoride (5109, 2.327 mol) was dissolved in
dichloromethane (7 [}, the solution was cooled to 5°C and, while stirring,
1,3-dibromo-5,5-dimethylimidazolidine-2,4-dione (326 g, 1.14 mol) was
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DI P diisopropyl ether 25 DI PEA diisopropyl ethyl am ne

DMVE 1, 2-di.net hoxyet hane DMF N, N-di net hyl f ormam de EA
ethyl acetate (EtOAc) eg. equivalent 30 HEP n- heptane
HOAc acetic acid MOH nethangly np nelting point MIB
tert-butyl methyl ether 35 NCI'S N-chlorosuccinimde
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allowed tg warm to room
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' m xt of, 15 ice ( :
10andreveis dﬂﬁF@@hﬁhQ- %é%g ©-was prepared and added to

the reaction mxture with vigorous stirring. The
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ph%? %§Ar\1/\1/|enroe-3-methylphenylsuifur pentafiuoride

FSSUCHs
NH,
A mixture of CspCO3 (7949, 2.7 mol), dimethoxyethane (21), water
(300 ml) and trimethylboroxine (50 percent solution in THF, 225 g, 0.9 mol)
was heated to 70°C, PdCly (dppf) « CH2Cl2 (37 g, 45 mmol) was added,
and a solution of 4-amino-3-bromophenylisulfur pentafluoride (270 g,
0.9 mol} in dimethoxyethane (400 ml) was added dropwise within 2 h while
the reaction mixture was heated to reflux. It was subsequently heated to
reflux for a further 3 h and then cooled to room temperature, diluted with
MTB (500 ml), filtered through a silica gel column (14 x 7 cm, 70-200 um)
and washed with MTB (2500 mi). The filtrate was concentrated under
reduced pressure. 490 g of a black, semicrystalline mass were obtained
and were subjected to a steam distillation. A total of 5.5 of condensate
was collected, from which the crystals of the product separated out. The
condensate was extracted 3 times with MTB, and the combined organic
phases were dried over NaSO4 and concentrated under reduced
pressure. 4-Amino-3-methylphenylsulfur pentafluoride (181 g, 76%) was
obtained as colorless crystals, m.p. 65-66°C.

d) 4-Bromo-3-methylphenylsulfur pentafluoride

F.S \©:CH 3
Br

A mixture of tert-butyl nitrite (90 percent, 37 mi, 280 mmol) and CuBrz




separated, the aqueous phase was extracted 3 tines
with 1 1 each time of dichloronethane, and the
conmbi ned organi c phases were dried over Na2SO4 and
concentrated under reduced pregsure. 510 g of 20
4-am nophenyl sul fur pentafluoride were obtained as a

bri yellow crystalline powder, mp. 63-65C (:|It
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154- Ami no- 3- net hyl phenyl sul fur pentafluoride FSS, ,CH3

20

25

30

35

NHZ) 4.0 %&B%%{%ﬁ%ﬁ%uﬁ@%ﬂaﬂ%r?d@' )

di rret hoxyet hane water 15 (300 nl) and

trimet hyl boroxi ne (50 pes&en 3Ql Glp in THF, 225 g,
0.9 nol) was heated to 7OC dCI2 (dppf) CH2Cl2 (37
g, 45 mmvol) was added, and sgliuti on of

4- am no- 3- br onophenyl sul fur P Qride (270 g, 0.9

mol ) in dimethoxyethane (400 nml) was added dropw se
W BhinixRirdn ofhé-beombliBnietiad phemylgalidr usentafsoriven( €36.4 @, purity

F LR 0367 W, ZIRERIL T2 8%, 582 ol fnd2f ettt 2 8041 mol

di inutlzdetivytelcetavmige (900 i) pndfwatee (4@ mlhmaghltnallys charged with
gel X
“*t&%éﬁoo@bﬁ bihgX nedcti 785 200 R hrieeBenbif- CHaCl,

€, preIBMmEl. weso aglded. aABehcs&Irn@@nafcr%t &l Ifeiheone hour,
m%mgagpﬂbt@ﬂﬁeg (16.3 g, 20 mmol) and Zn dust (3.6 g, 55 mmol) was

again added, and stirring was continued at 125°C for 2 h. Subsequently,
the mixture was cooled to room temperature, diluted with n-heptane
- (400 ml) and stirred vigorously with addition of 5 N aqueous NH4Cl solution
(250 ml) and water (450 ml) for 15 min. The mixture was filtered with
suction through a layer of kieselguhr, the phases were separated, and the
agueous phase was extracted twice with n-heptane (200 mi). The
combined organic phases were shaken with water (450 ml), dried over
MgSO4 and concentrated under reduced pressure. The resulting black
residue was dissolved in 200 mi of n-heptane, filtered and again
concentrated under reduced pressure. 78 g of a dark brown liquid were
obtained and were purified by chromatography on a silica gel column
(7 x 55 cm, 60-200 um, 4:1 to 3:2 n-heptane/dichloromethane). The first




and were subjected to a steamdistillation. A total of
5.5 1 of condensate 25 was collected, fromwhich the
crystals of the product separated out. The condensate
was extracted 3 times with MIBy and the conbined
organi ¢ phases were dried over Na2SO4 and
concentrated under reduced pressure.
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5-8C within 1 h. Evolution 3} rogen started after
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wWith stirring to roomtenperatare™gghin 1 h, a
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4- br ono- 3- net hyl phenyl sul fur pentafluoride (136.4 g,
purity 80% 0.367 mol), Zn(CN)2 (72.8 g, 0.62 nol)
ang) ZzMethyt-5-itr@4eperdafluoraslifuradylbenzhicacidy| acet am de

(98% g: of Qr}ﬂeﬂ@iﬁr &Idﬁré}sdlﬂia@@béﬁﬁ# YackhakgRd didsbived in

T DS B i s S FToE bt 806 HzS

AT hefe Slddel diBp@isel 2%e APtuRN®aBaeft to stand at RT for 28 h, then
poured onto 300 g of ice, 300 ml of water were added, the mixture was
stirred for 1 h and then the product was filtered off. The pale yellow solid
was dried in air to give 6.5 g, m.p. 218-220°C.

Rf (DIP/2%HOAC) = 0.27 MS (ES™): 306

Example 2: Methyl 3-amino-4-chloro-5-pentafluorosulfanylbenzoate
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NH,




- concentrated under reduced pre
. bromn liquid were obtained an

PdC12(dppf) CH2CI2 (16.3 g, 20 mmol ) and Zn dust (3.6

g, 55 mmol) was again added, and stirring was

continued at 125C for 2 h. Subsequently, 25 the

m xture was cooled to roomtengperature, diluted with

n-heptane (400 m) and stirred vigorously wth

addi tj on o 5 N aqueous NH4CI solution (250 m) and
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phases were separated, an eClaqu@ous phase was

extracted twice with n-hept/ane (200 m). The 30

conmbi ned organi c phases Wit h wat er (450

m), dried over MSOH arRl cf rated under reduced

pressure. The resulting bl ac esi due was di ssol ved

in 200 M of n-heptane, filterdd and again

sure. 78 g of 'a dark

Rere purified by

hr 0 |I|ca | colum 35 (7 x 55 cm
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flrst 21 fraction obtained was 6.5 of
4- br ono- 3- net hyl phenyl sal # uF pentaffuoride (reactant)
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41 reacfiongBhgurefwas adjusted to pH 3-4 using dilute aqueous HCI solution
2. Bk *Bégra%tébe@ttﬁﬁ%:él%fhsﬂbé %aéﬁfdrpﬁ%oéifg %@Hgd ME' Sected
obtal ned _as col or

ess crystals
2- REehiiaSEl4ang Hleﬂfs‘a'éﬂ'ﬂfa‘f@%‘?fa.?%‘?d unaﬂqu%wzzéumewra 7209

6. afac@for%sgeé.hwprﬂmﬁ%vﬂféfrb%rgo%ytéfHéanyI banzm c acid
of a % aqueous

SOFE{[S@?&%H%% T&gqe n of a 96% HRSOA 2%;@05) 249

added dropwi se. The m xture was left to stand at RT

f ; 00 f ice, 300 M of

wePbi Nl EEReRO R AN B A <t T ed For 1°h anc

then the product was flltper’_ed of f. oFhe pal e yel |l ow
solid was dried in airF{o.gi ve 6.3 g, mp. 218-220C.
R (DI P/29%H0Ac) = 0.27pEP o

F

NO,

4.0 g of 3-pentafluorosulfanylbenzoic acid were dissolved at RT in 50 ml of
100% HNO3 and 10 ml of H2S0O4 were added with ice cooling. The mixture
was stirred at RT for 6 days, then poured ontc 200 g of ice and stirred for a

- further hour, and finally the product was filtered off with suction. 4.4 g of
bright yellow crystals were obtained, m.p. 140°C.

- MS (ES7): 292
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25 Exanple 2: Met hyl

3-am no- 4- chl or o- 5- pent af | uor osul f anyl benzoate N I -12
22 and net hyl

5- am no- 2-chl or o- 3- pent af | uor ggyl f anyl benzoate F NH2-
a) 3-Pentafl uorosul fanyl benzoic acid F F.1 ,F OH5
13.00 g of (3-iodophenyl)sulfur pentafluoride
(Tetrahedron 56, (2000) 3399) and 6.15 g of nethyl

I ocg)d@ether B-nitrs-SPerasfludiog@fanylibedizoglieet hyl et her
(anhydrous) and the solution was added dropw se to
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then cooled to -10C anq: Yl ged dex _.at nospheric 10
pressure with CO2. The m Hs stPrred at RT for
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pH 3-4 using dilute aqueous HCY solution and
extracted 3 times with 200 mM gach tine of EA. Drying
was effected over MgSO4 and tHez2sol vent was renoved
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0. 3f MeOtbang :5.4249 of) SOCI; were added dropwise at RT. The mixture
3 NSO | ey

2 Qe ol 8 L L YRR Ryl Sl Bt uncer
wer@duead pressyragneithe fesigug) was cogvapmedadierce math1 600 mi of
n teluehd SHe mi@u@mdcmbmatég;—aﬁﬁ@&bhwicaﬁa USing Y8eEA/HEP

{ t RT for 6 d .t d ont 0
of a0k B0 FolPlasy Bl We"S PRIAIRER. hour, and 11 nal |y

- 10t hR{EAMEP Bs=f0.18 ered of f wi th suction. 4.MSqDdI): 308

15

20

- 25

bright yellow crystals were obtained, mp. 140C. M5

(ES-): 292
d) Methyl 3-amino-5-pentafluorosulfanylbenzoate
~

F o

F\E/F

F7) 0
F

NH,

3.0 g of methyl 3-nitro-5-pentafluorosulfanylbenzoate were dissolved in
50 ml of MeOH and & mi of HOAc and 200 mg of Pd/C (10%) were added.
The mixture was hydrogenated under a standard pressure of hydrogen
atmosphere for 20 h, then hydrogenation was effected under 6 bar of
hydrogen for a further 2 days. The catalyst was filtered off and the solvent
removed under reduced pressure to obtain 2.5 g of an amorphous solid.

Rf (DIP) = 0.48 MS (DCI): 278

e) Methyl 3-amino-4-chloro-5-pentafluorosuifanylbenzoate and methyl'
5-amino-2-chloro-3-pentafluorosulfanylbenzoate

2.2 g of methyl 3-amino-5-pentafluorosulfanylbenzoate were dissolved in
20 ml of isopropanol and 1.1 g of NCIS were added at 60°C. The solution --
was boiled to reflux for 2 h, then allowed to cool to RT. 10 ml of a saturated
- aqueous NazS0O3 solution and 100 ml of a saturated aqueous NazCO3




23 c¢) Methyl 3-nitro-5-pentafluorosul fanyl benzoate 0

N2 4.4 g of 3-nitro-5-pentafl uorosul fanyl benzoic

acid were dissolved in 100 mM 5 of MeOH and 5.4 m of
SOCI 2 were added dropwi se at Rh The mixture was

boiled to reflux for 5 h, the volatile constituents

wer e renoved under reduced pressure and the residue
vasolidionayerathen added andrextaotion vafs effetted Pelimanavith 150 ml

I esdadne s o‘fhEA"er?ngaWh%d efBcfeld! b9§r AySOF] MR 1sd?’vent was
EA/HEP and 4.2 a colorless ol were obtai ned

Rf 'PEAVAEAIND) reduged pressyreand tfmaesaquwa@chromatographed
3 agh lica @entlfs‘rhgmf esEA/aRP! bsg ARt of Mmethyi Samifio4-chloro-

5. 1D BeBioRs IR TIBR AT 2707 be 700 oF WBRIbYY: Gemiged-chioro-
in 3L5erﬂ@ﬂu®rosﬁlf&bﬂhbmuhté gt okeliH@AC 1a3@ g2@P meptiefl 3-amino-

A P e S e oL BTS¢ s

20 dils. t hen hydrogenation was effected under 6 bar of

hy g0 Paf W (ohes s )
fi I tegggj of f and the soﬁ@ﬁﬁ>1 3?@“@35&@%@5 p\ﬁ@gauﬂéjgaosulfanyl
@@@G%eto obtain 2.5 g of an anorphous solid. 20 Rf

( DIR?) (EMHEI@ vB) (=D©| 5. mé&thy) 3-MBiiRy.4-chloro-5-pentafiuorosulfanyl-

3 m no chl or o- 5- pent af | uor osul f anyl benzoat e and
t@ ami no-2-chl oro-3-pentafl uorosu
I f zRfy(%h’eEﬁt‘eG)Z& 2. 26: gmetthylef-laydino-2-chloro-5-pentafluorosulfanyl-
zﬂ%lgg pent afl uor osul f anyl benzoate were di ssol ved
in i sopropanol and 1.1 g of NCI' S were added
15at “@CES‘FhGB@@I 2 Oi+-Cla€=tbi | ed to reflux for 2 h,
then allowed to cool to RT. 10 ml of a saturated
aqueous Na2S3 sol ution and 100 m of a saturated
aqlre@mpla 2cdghlom-3aantafierogutanylasilingd d @dand-chioro-3-penta-
extiafdduaniyanilinbf ected 3 times with 150 mM  each time
of EA. Drying was effected over I\/gSO4 t he sol vent was

renoved under Frgdl
chr omat ogra@
mg of met hyF 3= awm
F
o

20 8.00 g of 3-pentafluorosulfanylaniline (Tetrahedron 56, (2000) 3399) were
dissolved in 200 ml of isopropancl and 4.87 g of NCIS were added in
portions at 60°C (within 30 minutes). The mixture was stirred at 60°C for a
further 20 minutes, then boiled under reflux for 2 h. The reaction mixture
was allowed to cool to RT and half of the solvent was removed under

25 reduced pressure. 300 ml of a semisaturated aqueous NaHCO3 solution
and 50 ml of a saturated aqueous NapSO3 solution were then added and
extraction was effected 3 times with 100 ml each time of CH2Cla. Drying
was effected over MgSO4, the solvent was removed under reduced

¢d pressure and Fesi due was
si | \gg gel usin E HERyH.508
-c 2or 0 2

pressure and the residue was chromatographed on silica gel using 1:4
30 EAMEP. 2.02g of 2-chloro-3-pentafluorosulfanylaniline and 1.10g of
4-chloro-3-pentafluorosulfanylaniline as well as 2.73g of 2-chloro-
5-pentafluorosulfanylaniline were obtained.
Rf (EA/HEP 1:4) = 0.31: 2-chloro-5-pentafluorosulfanylaniline
Rf (EA/HEP 1:4) = 0.18: 2-chloro-3-pentafluorosulfanylaniline -
35 Rf(EA/HEP 1:4) = 0.11: 4-chloro-3-pentafluorosulfanylaniline



5

5 5-pent af | uorosul f anyl benzoate and 94 ng of nethyl

5-am no- 2-chl oro- 3-pentafl uorosul fanyl benzoate as

well as 1.39 g of nmethyl 3-am no-

2-chl or o- 5- pent af | uor osul f anyblgenzoat e wer e obt ai ned;

each as colorless oils. Rf ( HEP 1:6) = 0. 26:

nmet hyl 3-am no- 2- chl or o- 5- pent af | uor osul fanyl - 10
boMS4DEIRRACERBAEP 1 6) = O. 15: mot hyl

3-am no- 4-chl or o- 5- pent af | uor osul fanyl - benzoate Rf

( HEP 1:6) = 0,26, nethyl .. ,

5. amﬁ'%-4@kr(&rlgtt@:%-eﬁmﬁﬁ\{iem%fanvlahwyl)lﬁ@ﬂ%larhi’»ﬁomﬁs and
( E@fozmaacmpaﬁ%ﬂowhﬁd&@ﬁ??h@; yEdiRddie-1,3-dione

2- Chl or o- 3- pent af | uor osul f anyl ani | i ne and
4-chl oro- 3-penta f]uorosttfanylaniline F @ F F
ISNH NHz F/ 7

3399) were di A
4.87 g of NC , : xt” 60C (Wi
30 ni nutes). i Xt Upe was stirreg 60C for Qa
further M ut€s, thén boil ed unde ef l ux for 2 h.
The reactilon mixtpgre was allowed to ¢ool to RT and
hal f of tHe sol8&ht was renpved under825 reduced
pressure. 300 bf a semisaturated® ‘P_.Ié:ous NaHCO3
solution and 50 m of a saturated agueous Na2SC3
solpybi@op fud Mo C# | vas effected
3 til)lrre(g V\n&?tﬁ %O’%%Eifé@g@ﬂeti rreoug{?‘gl%—q&%lldgj.yhéé\)rlayi ng was
effected over MgSH4, the solgent w

ine and 1.10g of

4- chl or o- 3- pent af | uor os ylaniiyine as well as 2.73

g of 2-chloro- 5-pentaf gsul f &yl ani line were
obtained. Rf (EA/HEP 1:4)Y= 0. 31:
2-chl or o- 5- pent af | uor osul Laryl ani | i ne

FIF

10

15

20

15 g (68.44 mmol) of 3-pentafluorosuifanylphenylamine was suspended
with 10.14 g (68.44 mmol) of phthalic anhydride in 40 ml of a acetic acid
and boiled under reflux for 2 h. The cool reaction mixture was admixed with
400 ml of water, heated in an uitrasound bath for 30 min and filtered. The
residue was washed with water and subsequently with a little ethanol and
dried under reduced pressure. 2-(3-Pentafluorosulfanylphenyl)isoindole-
1,3-dione was obtained with a melting point of 188-190°C.

b) 2-(4-Nitro-3-pentafluorosuifanylphenyl)iscindole-1,3-dione and 2-(2-nitro-
5-pentafluorosuifanylphenyl)isoindole-1,3-dione

1 g (2.863 mmol) of 2-(3-pentaflucrosulfanylphenyl)isoindole-1,3-dione was
dissolved at 0°C in 3.29 mi of concentrated nitric acid, and the mixture was
stirred at 0°C for 2 h. Afterward, the mixture was left to stand at room
temperature overnight. The reaction solution was added to 50 g of ice-
water and the mixture was sfirred for 1 h; then the precipitate was filtered
off with suction, washed with water, dried and purified chromatographically




Rf (EA/HEP 1:4) = 0.18:

2-chl oro- 3-pent af |l uorosul fanylaniline 35 Rf (EA/ HEP
1:4) = 0.11: 4-chloro-3-pentafluorosul fanylaniline 25
M5 (DCl): each 253 Exanple 4: o4

2-(4-N tro-3-pentafluorosul fanyl phenyl )i soi ndol e-1, 3-d
i one and

- 2- O piliez @eb using: telyensg asdhe #ivenih @nid-Niteod meotafluorssulfanyl-

| opmeYhRdindole-1,3-dione having a .melting point of OI200-203°c: and
2- (3-.Pent af | uor sulfaQ | phen |}I30In80 e-1,§- I one: )
+ 712-@-pitrog-penpta 50(%8‘.' éay[ﬁﬂgl]%/})'l isgindole-1,3-dione having a melting
3- peiritalf 1Fer RU Chhasyd giftaimeddnianativas 1suspended with
10.14 g (68.44 mol ) of phthalic anhydride in 40 m of
a acetic acid 10 and boiled under reflux for 2 h. The
coddxangze i @(4riming-3-peatafadnoswidnyiphenyi8dindbleot, 3-dione
wat er, heated in an ultrasound bath for 30 m n and
filtered. The residue was washed yat er and
subsequently with a little ethahgl& dri ed under
reduced pressure.
2- ( 3- Pent af | uor osul f anyl phet
- was obtained with a nelti
2-(4-Ntro-3-pentafl uorags
i one and 2-(2-nitro-H,N .
5- pent af | uor osul f anyl phenyl 3 igoi ndol e-1, 3-dione 1 g
(2.863 mol ) of F N\E
2- (3- pent af | uor osul f anyl phérfyl )i soi ndol e- 1, 3-di one was

20 dissolved at 0OCin 3.29 m of concentrated nitrjc .
aci1gé4s ano(“t%em’ﬁ‘ Y u% \ﬁaé‘-gktfi°r$-8&"taﬁﬂUQ@%ﬁnﬂphenyl)lsomdole-
Af tie3-divne, (drbparedxinuegampi: 4 eiverd disdodisl @i 2008Mof methanol,

te . re.ov i.ght reacti.on sol ution s added
_10t oggﬁ{')gécgf aﬁ'tge-eg:ﬁ%geror a-ri % hBaﬁfi‘Cil?'?}r eor\‘/vagcté\falt%&e&af and

1 bydrdgenatdte ap reomplemgiezatuas dti a thydehenopfessiteh of 5 bar. On

SUGt.j : e i er. js € n i fi

ch?é%&“\ggﬂi g%#‘\%t'ghz\ém%ncﬁﬁééa%&% ﬁ!}gﬁﬁj c{fﬁ?aunéinethgsﬁltrate

t h§0@¢G€J§Fﬂt§d-2ﬂ(l@,f¢§f@tﬂ%¥@5rﬁiﬁ@f inuR puxture Qgglichlqromethane and
ggﬁmég%ﬁe;,h Tttt Lwith dsQ&tor B d dfed Blitddid ré@idd YPressure.
155. gz(-%rﬁ"f‘F@:gpﬁetﬂﬂaprwfagﬂphﬁﬂwiﬁ?i@ﬁ?'ﬁ)1r's"dili%l e-having a
I oneelfivity poiat of MEG-78YC weel slitaipked175- 177C wer e obt ai ned
inaratio of 1:.2. 5 Exanple 5:
- 2-(4- Am no- 3- pent af | uor osul f anyl phenyl )i soi ndol e-1, 3-d
i oMéhen 94hgy (aboge-desotihedf reaction was terminated prematurely,

2- 944 HydrOxy3inRRBLRHEMARASHYS L RINNPRENiddiFRIB A0 Gione
O

5

dol e- 1, 3-di one
188-190C. 15 b)
any| phdnyl )i soi ndol e-1, 3-d

HO. ©

k

—F

F’Ff‘oiF“F
20

having a melting point (with decompaosition) of 171-173°C was obtained.




1, 3-dione (prepared in exanple 4) were dissolved in 20
m of nethanol, 10 adm xed with 53ng of 10% pal | adi um

on activated carbon and hydrogenated at room
tenperature at a hydrogen presgsure of 5 bar. On

conpl etion of reaction, the catalyst was filtered off
and_the filtrate concentrated. The residue was

st i pxasapierd: 4-th 3Qiexo-3 3-dihydraisaindelazw)-2mentafluorosulfanyl-
n- heizanarilef i [ tered with suction and dried under

reduced pressure. 15

2-(4-am no- 3- pentafluorosulfanziphe
ione having a nelting point of “%
Wien the above-described reacti of

prematurely,
2- (4- hydr oxyam no- 3- pent af psul fip
e-1,3-dione HORN H 20 AN arreling point (with

deconposi tion) of 17k%*73C was_obt ai ned. 27 Exanpl e 6:

4- (1, 3- D oxo-1, 3-di hydr oi sglsnzi'(:)l e-2-yl)-2-pentafl uoros

ul fanyl - benzonltrlle FFR! F 0.46 mM (8.24 mol)

of semi concentrated sulfuric aC| d was slowy added 5

dr dh4b s (@2} of ssmiconcerdfatdd gu{farid acidhmiads sibwly added

2-

53 (Og%@mfsl udtodufr &8 Iaphseorﬁuﬁ'(}nl & nhd) &2 f“é"ﬁ“"c) of  2-(4-amino-
(pri’eaglﬁféﬂuof@SéLfmﬁpféersol)lsmn eledh 3-¢lians Eprena@drﬂnmwle 5) in
\fggac%hb recRdl 'g’ge ?rﬁ?)r(ntfuﬂf tvs:ef}a Siirfed b@@qcafo?%%;rprtheﬁ a soiutlon of
ad d1<§g’ gﬁ'@p 4 "H 't%frf %rm!ré} wale “ﬁ%@'?‘@%’lﬂ%ﬁﬁ’g‘i"pw'% with
so:smtnm:g] avach thei resaitingt sOIGtiborwa® stirred Bi ¢ Cl@or 30 min. This

0

105 Oladfiy o%%fﬁélﬂ?éé%e@%%%?«g&'@j& B &yt %@%&%ﬁ% of 246 mg
cydﬁﬂde’namﬂ) 58&ongel(8. a@maimlandob3pmem8i2drmmoy)ant petassium

amde% 5"@1‘ Bf wg@?eTﬁé?éécg% Hﬁi)&ﬁr%rﬁag‘@ﬁrréé o b f@rt 30 min

OC roomtenperature
émea @war d gt 0P fRMEATYe fareanataer BiboriftarHige end of the

g‘xif?g%t?g\@% ﬂﬁﬁafbeV@s}/ﬁfdgﬁ t@%tbhﬁg?gh@ﬁblﬁegu@gﬁ?se extracted
15 o ndeE2 i thibeGale. vl oldanie irseaiesaiiied Prige magnesium
t heuffatet and diltessd, dhe q’mmma\t\rasi omnldenﬂr@ted&mditﬂce pexiddie @airified
r t
&ﬂ%ﬁﬂ&% %N ¥>n ’lgé r%%ﬁ atEr%F w@ g’lg?ﬁé 5}1& %é’r? "§ith 20/1
4 talugneietht - acedatgi My(ﬂr 61&0)«1»603 -dihwdroisgingelrd-yih2upemiafluoro-
sulfanylbenzonitrile was obtained. 1H NMR (500 MHz; dg-dmso: & [ppm] =
- 20 8.4 (m, 2H); 8.1-7.95 (m, 5H).

nyl phenyl )i soi ndol

Example 7: 4-Amino-2-pentafluorosulfanylbenzonitrile and ethyl N-(4-cyano-
3-pentafiuorosulfanylphenyl)phthalamate

0O—\
0
O
NH, NH
NC; NC;
F F E NF




sul fanyl benzonitril e was obtai ned. 1H NVR (500 MHz;
d6-dnso: b [ppm] _ 20 8.4 (m 2H); 8.1-7.95 (m 5H).
Exanpl e 7: 4- Am no- 2- pent af | uor osul f anyl benzonitrile
and et hyl N-(4-cyano- 3-pentafdquorosul fanyl p
henyl ) pht h al amate NH2 F N F FFF FFFF 28 610 ng
(1.63 mol ) of
4- (613mgi o(('bﬁfi nmanal)hyefr o#s@di hrdisixo2t, §dihrirpisnindol-2-yl)-2-penta-
fl t

Lfﬁfo?ééﬂﬁfaﬂve gh%ﬁ%é éPfép%{édP ﬁ@éﬁfzﬁé A @ﬁ?@@ %o@ed in 30 ml

vvere di sso| v
10T rethanolhaed rﬁﬁbwe@fwmdp@zmaeﬁrﬂﬁﬁ mnéol) i dodgazing dydrate

M Xt 90%)waﬁe mxwr@dva%tstrrmt Wt&%ﬁén@t%%ﬁé‘rﬂ?ht Afterward,
Aft reaction mﬁ ur.e S CO tra

50ndbr Eadlied At SHFe conaShatt; il el iRsfire and the
by rehndueaWag r pynified( py eqfr&oatata@ablﬁy(lprépuraﬂm HPLGTRarospher

n 9 ]
ace%om tri |§9\N§ ﬁb‘Hﬁ %“{-;%tt ?’lf uorgg{:éef%’cmé@} tonitrile/water
4- 4&‘5% ZUqﬂuﬂthCIetl@rcmjd)f)anyﬁl /émmaﬁmantafworosuIfanmuenzomtnfe

(5Q i%ﬂdlo 3d%cirﬁ962{i]6:[p5m§35 185 &HMH)/72 (S1H; 68(m

10N(33H)&yaﬂ% ey %@Pagaﬂupwlfeﬁmyewmfﬁaalanﬁte (tHNMR
VR506 M9z; '\dézdrrﬂﬁ)ﬂf[‘p‘ 1& {109%1 ﬂ-l)lieé(ésa 518@ {d 8|H§ 8.1 (d,
3,

ﬂetf)(??gsl&ﬁh‘h?%( o5 7 4, ol by S5 By were

vverccbtambtlal ned. 15 Exanpl e 8:
N- (4- Ni tro- 3-pent afl uorosul fanyl phenyl ) acet am de and
N-(2,4- dinitro-5-pentafl uorosul fanyl phenyl)acet am de

150 Nixamge §: dH-(AN(I®-geentdiiussosdiznypingnphacstamidsetand d-(2,4-

(pr, (2000) 3399) was
di @@ﬁé%b?ﬁkaﬁ%ﬁoﬁgﬁ%ﬁ%@ﬁ%i‘;%%ta'i@ge of 20 90% HNoe
The m xture s stir 0OC for 15 mnutesO

pour ed ont% 0F g of e and extrg_c eq:3t|me vvlth

100 m each’tigfe o Nll:pryl ng was eifect ed

MyS04, the Isolv renoved undEr /r o pressure
and the resbd:ue hr onmat ographe% n gel

usi ng DI P. +0

N- (4-ni tro-3-pentafl uorosul f anyl pheny;rTl)acet am e and
280 ng of 25 O
N-(2,4-dinitro-5-pentafl uorosul fanyl phenyl )acet am de

as eyl to’fS I*gL @p@ﬁtaﬂﬁorosulfaln Ipheny!%acretamnde t(preparatlon as in

t%tr%bg&?qgf 56§J 3%@6).5‘%‘5@?\%3 |¥ p?)ﬁ%%s% f él\% ‘F 0 ml of
20 N- OD%iHMO3 57 pe mhixdtiireowas dtifredy & B2l yfb) dSahimmtete then poured

onto 100 g of ice and extracted 3 times with 100 ml each time of EA. Drying

was effected over MgSOy4, the solvent was removed under reduced

pressure and the residue was chromatographed on silica gel using DIP.
_ 195 mg of N-(4-nitro-3-pentafluorosuifanylphenyhacetamide and 280 mg of
25 N-(2,4-dinitro-5-pentafluorosulfanylphenyl)acetamide as well as 645 mg of

N-(2-nitro-5-pentafluorosulfanyiphenyl)acetamide were obtained.

Rf (DiP) = 0.41: N-(2-nitro-5-pentafluorosulfanylphenyl)acetamide

MS (El): 306

Rf (DIP) = 0.18: N-(2,4-dinitro-5-pentafluorosulfanylphenyl)acetamide
30 MS(EIl): 351

Rf (DIP) = 0.11: N-(4-nitro-3-pentafluorosuifanyiphenyl)acetamide

MS (El): 306




M5 (EI): 306 Rf (DIP) = 0.18:

N- (2, 4-dinitro-5-pentafluorosul fanyl phenyl)acetam de

30 M5 (El'): 351 Rf (DIP) = 0.11:

N- (4-ni tro-3-pentafluorosul fagyl phenyl ) acetani de M5

(El'): 306 29 Exanple 9:

N-(4-N tro-3-pentafl uorosul fanyl phenyl)acetamde F O

F\ IExame SSNH4RNit-3 pentafiuctoadfapgipheoyl)acetamide

N-(3- pent af | uor osul f anyl phenyl )agt am.de (preparation

as in Tetrahedron 56, (2P0 re dissolved in

portions at from -35C 5FtQ ~40C in '9|O m of 90% HNG3.

The m xture was stirred-a 15 m nutes, then

poured onto 1 kg of ice gnd ed at RT for 1 h. The

product was then filter®d, ;washed with water and dried
- under reduced pressure. r omat ogr aphy on silica gel

using DI P afforded 3.61 gq)

N- (4-ni tro- 3- pent af | uor osul f anyl phenyl ) acet am de as

vvel2|0 GGsg 1af Gﬂl(gpeﬁtaﬂilarosuIfanyiphenﬁ)acetamlde (preparation as in

@H%hégf’o&see%@éd)ugﬁg@uwernch, wenyl ) acetan de

n portions " at frFéfm -35°C

5N- (@-ADIG dn 5LQ8mi &f 19086 dNOBarlepmixiyre acast atired atvBo°C for

( E'1§ mﬁl@:@estthéP n:faqrr?d QJrr”t& %g% of |c and tirre %T fOI,’vé h. The
uor osu am

tro- 3- nyl p eny ace
(E|p)'odtg:(§gmqg i feeed, owashed W|th water and dried under reduced

1 %r&sle.f@mt&hzomat dHeH V‘dﬁtsl'libaf_’g@?rl} Bgetmm%ﬂofr@éwl%mg of

o N butoee ﬂ'fiﬁ?éﬁ?‘itﬁ'r'{ﬂ%ﬁén Hedvilb 25790 g of

10 of Na(23Bi0- &@eataﬂszol'dﬁ;'ﬁ@énylphahylmeﬂldic@ sol ution of

at RO O RS Bonftuoh e P i Re B Rt 2
m MRS stirred at 0C for 35 m nutes, then a
' So'R‘ft(D@'- Bl 10Q (@ﬁltryﬂpégtﬂlugﬁosgﬁﬁmﬁhgnylfhc%%me of
S (El): 3 6
15
Example 10: 1,3-Dibromo-2-methoxy-4-nitro-5-pentafluorosuifanylbenzene

Oy +O
N

Br

a) 4-Pentafluorosulfanylphenol

A
FF
F
OH

20  40.00 g of 4-pentafluorosulfanylaniline were suspended in 500 ml of a 35%
aqueous HpSOg4 solution and a solution of 13.85 g of NaNO2 in 30 ml of
water was added dropwise at 0°C over a period of 10 minutes.
Subsequently, the mixture was stirred at 0°C for 35 minutes, then a
solution, at 0°C, of 171.10 g of Cu(NO3)2 in 200 ml of water was poured in




30 and, directly thereafter, 26.11 g of Cu20 were
added in portions. The mxture is stirred at RT for a
further 2 hours, then extraction is effected 3 tines
with 200 m each time of CH2Chg. Drying was effected
over MgSOH4 and t he sol vent was renoved under reduced
pressure. g of a _pale pyel low oi |l were

obBA0R HF eg%{:@ftetgs €8-Fugt e
b) rdixiMpé h@@fﬁ%ﬂtéif RaotqsHfhigpy b €thbn éxt%t% % effected

Ug(r msie gdded it pardiens. The

nt af wBr@u@g %thﬁhenongwgcf% |ssol ved ‘L}(%

&H’&ég"QSO‘l

;I'E@ntﬂ tfqlbtg&\édktﬁm@@lr?@@véﬁgf?}"der rrediliced f)ﬂefssﬂifé hgBi08 g of a pale
en, al | gwe C00 i | u
5 sudelehnatlirere ' Bidfe it Was IsRa ikt kel Pricstss.

each tinme of a 5% aqueous HCl solution, then with 100

f n. Drying was effected
ove?ﬁ\@%@@(g % %ﬂgc’@%ﬁgm&%\g%én%emved 15 under
reduced pressure. Chromat Qgraphy on silica gel using
1:1 DI P/HEP afforded 2. lga._g
(DIP/HEP 1:1)= 0.52 c)

2, 6- Di br ono- 4- pent af | uorFosiuI phenol F F S~F F~/

F 20 3.34 g of 4-net hoxypgnt osul fanyl benze were

di ssolved in 200 m of CHC 3™apd

added. At RT, 6.84 g of brom ne wer t hen added

dropwi se and the m xture was stirred at RT for 4 days.
Subd¥hw ehétpentafldarosiiemyfiienoh wete BisBoRedan &0a@Rigaf alivethyl

of a colorless oil. Rf

6 g of FeBr2 were

10t h@afﬂdﬁ%ﬁ—% Sn&%s4§§ St DB'Uegve?é aﬁiﬁ?g%hé rﬁ&f&dg%agﬁoﬂed under

ours

ca{ﬁfltt%ufgrw Cbh@@rsztdbemnall@wed atoelatind cuqteébusthha@@cm of EA.
SOB‘HbS@(ﬁU@ﬂ% tiex hiRGir& Ayas WalRad Wvide W&hfﬂocﬁﬁﬁ té:;a‘i:h'”i\?ne of a

ecte an
o oFTeracupus  HtD keliNiars dhen ot o0t mi 8 Pe 5% adusous NaOH
Chsoluaomgbqufg' vaas sffected osdr Mgbog thPtlaé fs@wwd whsDfergoved

5 of uRGe TS e8 upsfeg’slur% b'hromatogrép[?\y &n s:llca gel using 1:1 DIP/HEP

20

25

afforded 2.2¢g of a colorless oil.
Rf (DIP/HEP 1:1)= 0.52

c} 2,6-Dibromo-4-pentafluorosulfanylphenol

FLF
F’/S Br
F
OH

Br

3.34 g of 4-methoxypentafluorosulfanylbenze were dissolved in 200 ml of
CHCI3 and 0.46 g of FeBry were added. At RT, 6.84 g of bromine were
then added dropwise and the mixture was stirred at RT for 4 days.
Subsequently, a further 400 mg of FeBrp were added and the mixture was
stirred at RT for a further 23 hours. The reaction mixture was then poured
cautiously onto 100 ml of a saturated aqueous NaSO3 solution and
extracted 3 times with 50 ml each time of CH2Clo. Drying was effected over
MgSO4 and the solvent was removed under reduced pressure.
Chromatography on silica gel using DIP afforded 3.00 g of an amorphous




d) 1, 3-D brono- 2- et hoxy- 5- pent af | uor osul f anyl benzene
51 Br 450 ng of

2, 6-di br ono- 4- pent af | uor osul f anyl phenol, 329 ng of
K2CO3 and 186 ng of CH31 wereggtirred at RT in 5 nl of
anhydrous DMF for 24 hours. Subsequently, the
reaction m xture was poured onto 100 ml of EA and 10
exBPibted 3 tines with 30 nl each time of water.

Dr RfppiMasoeff ect ed over MgSO4 and the sol vent was
renmoved under reduced pressure to obtain 500 ng of a
colorless oil. Rf (DIP/HEP 1:1) = 0.51 M5 (HEl): 392 15
e) d) 1,3-Dibromo-2-methoxy-5-pentafluorosulfanylbenzene

1, 3- Di br ono- 2- net hoxy-4-ni tro-5-pent af | uor osul f anyl ben
zene 630 ng of

1, 3-di br onp- 2- met hoxy- SFpénFafluorosulfanylbenzene
were stirredin2m o ’90% aqugpus HNCB sol ution
at 0C for | hour. Subs% he mi xture was
stirred at RT for 20 mn tes dithen poured onto 50
g of ice. An aqueous Na2CO3 swvflUtTgn was used to

adj ust 20 to pH = 6 and extraction|was effected three

times with 50 mM each of EA. ™rying was effected over

or 2ee g8 2Pl ahay Bl BRI R p2g M § kaCOg and

DI PB6IRRy ohCHzpt shassie 2tifredpt AT & P ahleofyariHyoinous DMFRfor 24 hours.

(Dér ono- L?]mlﬁ% 3¢%q§é§%ﬁw nre Sli’ogf%%rﬂng?ﬁ@grlgg&ff% and

10 y| extproied dctiapg with 30 ml each time of water. Drying was effected over
M@tﬁ lanahﬂh@r %I@eﬁ?ﬁﬁ&’%nﬁv@utlﬁrﬂjé r%%%bé&'d%@é&frlé' tBaBbtam

zene 2- Chl or o- 4- pent af | uor osul f'anyl phenol
5 QQO@QJP‘CQCBE’H@&?IOHN osul f anyl phenol (prepared | n

exRrrpb/AEPe): 1yer®@s51 di ssol ved in 100 m of am|E|3a@ggj
and a chlorine gas streamwas passed through at

for 10 mnutes. This warned the solution to 30C which
15 was) 9,3shibsemochimethety-4-nitcb-atpdriaffiumrosulfanyibesizefd

TrEsRar + B8R TPt ER DRI BebmBubReRrpioRtiert quere

unsléred doudeal of e3sU%. agueousy N0z paluoy eal &A;Corfq)r 1 hour.
we P

oS5 TSk, B 1 R o, 20 s and v

poured onto 50 g ofice. aqueous Na2CO3 solutlon was used to adjust

20 to pH =6 and extraction was effected three times with 50 ml each of EA.

Drying was effected over NasSO4 and the solvent was removed under

reduced pressure. Chromatography on silica gel using 1:3 DIP/HEP
afforded 260 mg of a pale yellow oil.
Rf (DIP/HEP 1:3) = 0.40

25
Example 11: 1-Bromo-3-chloro-2-methoxy-4-nitro-5-pentafluorosulfanyl-
benzene and 3-bromo-1-chloro-2-methoxy-4-nitro-5-pentafluorosulfanyl-

benzene
O'\ +—O 0\. L 23 O
F F“N F -~N-
Py’ cl P’ B
F/f F//S r
F F
O O
Br I Cl I




F FI ,FF~Sf 550 g of

2-chl or o- 4- pent af | uor osul f anyl phenol, 7.89 g of K2CO3
and 4.05 g of CH31 were stirred at RT in 30 m of
anhydrous DMF for 2 hours andgzle to stand at RT for
2 days. The m xture was then uted with 300 mM of EA
15 and washed 3 tines with 100 ml each tinme of water.

Dr v rigChigsoet-pentadorogiitfanylplrzsol and the sol vent was
renmyey leﬂdm ern@ﬁmfa?@bm ﬁ?%éﬁgfg q réb%*réd NinS e48mPILi 18 were

20 pt g e
L #h| e%nlzpf tigh aGid il p reig/Nsngas Istrepmpwas ppassed
FJ thrdddhBit 0°€ 9 10 riinutes. This warmed the solution to 30°C which was

S SuRoaue I SHaee 7t BT ehia YR SORMUEE AR Vs ysed o

of driventhee chiodné38utnof tife séleBof. arkhéhensotvené wees subsequently

sti t ' i :

o bRl huckf hauite, 59 BFAAR ke gpigined
t hdtf GHM %dd2%ith a further 300 ng of FeBr2, stirred

at RT for 2 hours and |eft to stand at RT for 18

i Xxture was then poured onto 300

e reactl on
10m LiafZ Qh&@ﬂr@@wxv peptafluRepsytiBnyBeeNsh and

15

20

25

30

extracted with 300 m of GFIZEIZ The organic phase
was then washed with 100Fwrl, ~6f. wat er, and dried over 30
Na2SX4, and the sol vent pva 1T cﬁnder reduced
pressure. 4.20 g of 33 akol $s oil were obtained
whi ch was reacted further w thqQu ﬁjification. d)

1- Brono- 3- chl or o- 2- net hoxy- 5- pent af [Juor osul f anyl benzen
eF FI ~F~S -'AA FF

5.50 g of 2-chloro-4-pentafluorosuifanyiphenol, 7.89 g of K2CO3 and 4.05 g
of CHsl were stirred at RT in 30 mi of anhydrous DMF for 2 hours and left
to stand at RT for 2 days. The mixture was then diluted with 300 mi of EA
and washed 3 times with 100 ml each time of water. Drying was effected
with Na>SO4 and the solvent was removed under reduced pressure to
obtain 5.40 g of a pale yellow oil.

Rf (DIP) = 0.68

c) 2-Bromo-6-chloro-4-pentafluorosulfanylphenol

F
FLF ol
P
F .
OH

Br
5.30 g of 2-chloro-1-methoxy-4-pentafluorosulfanylbenzene were dissolved
in 150 m] of CHCI3 and admixed with 4.73 g of bromine and 638 mg of
FeBrz. The mixture was stirred at RT for 18 hours, then admixed with a
further 200 mg of FeBro, stirred at RT for 6 hours and then admixed with a
further 300 mg of FeBra, stirred at RT for 2 hours and left to stand at RT for
18 hours. The reaction mixture was then poured onto 300 mi of a saturated
agueous NazS03 solution and extracted with 300 ml of CH2Cla. The
organic phase was then washed with 100 ml of water and dried over
NazS0y4, and the solvent was removed under reduced pressure. 4.20 g of




| Br 5 4.20 g of

2- br ono- 6- chl or o- 4- pent af | uor osul f anyl phenol were

stirred together with 3.48 g of K2CO3 and 2.68 g of

CH31 in 50 nml of anhydrous D3 at RT for 24 hours.

The sol vent was then renoved under reduced pressure

and subsequently taken up with 100 mM each of water

and Eorlestell prER ebtalgtwhishwas reasted furthesndthout purification.

extraction was then effected tw ce 10 nore with 100 ni
Na2SO4 and

) doPEnS etorsBaoNRsen e [ralasiane

Chronatography on S|I|ca ek usi ng 1 1 DI P/ HEP
af forded 3. 44 g of a colb & éss VISCE#S liquid. Rf
(DI P/ HEP 1:1) 0.53 MSHE) 3
1-Bron0-3-ch|oro-2-nethoxy:4-
yl benzene and 3-brono-|

- chl or o- 2- met hoxy- 4- ni tr o- 5- pent af |
3.40 g of Br
1- br ono- 3- chl or o- 2- net hoxy- 5- pent af | uor osul f anyl benzen

- b5- pent af | uorosul fan

or osul fanyl benzene

Se W9 afled-RiPBIP$Blose-4poitplcrosuliznylipherm! mwee astired

90%@@!1@0%?1"13\% R 6f KeU@m4 and 2168 %P(Cgf?ﬁ |rW€§ rﬁlt bf a8¥ydrous

at r ut es, t | rre
o et %ﬁib@é(gjdelf‘\?w? ‘iRcs et v tﬁ?&trﬁi’@"ﬁﬂs‘“}ﬂﬂﬁ rgguced
onipoes&ﬁlﬁe qndotubsezuantly etakérambe(dratﬁ 100We$ each ofAWtefland EA.

Ehangop Bt yite joft I, Betfile AP SiliioR Fas Jior 8HeBRY twice

10 chineergt wigh dgRynloeach timezofgeh. Dsyun@ wasteiBectetiemer NapSO4 and

af ftr‘i& ‘i%%e%ﬂ QPad redrovel hd fed(RblO¥relblire. BhGRIAtograRhy on

2- @H\'P@ as! gsipr’y b DUP IR affordacha diranla saloriere vispomsliquid.
, FRE(SIP/HER NH3 068N+ )" ~~C | | O34 a) MSEY: 96

2-chl or o- 5- pent af | uorosul fanyl ani | i ne (exanple 3] were
added dropwise at OCto 30 m of 100% HNO3. The

15 rri ®) Gr&ro«mBaﬁlam@nﬂh@é] 4-mitro-5-peniafiudrosulfpgiyeddene and

20

25

o Phrees it ZrRie e U P st Aot aene e
effected 3 tines
3.40 g of 1-bromo-3-chloro-2-methoxy-5-pentafluorosulfanylbenzene were
added dropwise at from 0°C to 5°C to 40 ml of a 90% aqueous HNO3
solution. The mixture was stirred at 0°C for 60 minutes, then stirred at RT
for 90 minutes. Subsequently, the reaction mixture was poured onto 200 g
of ice and extracted 3 times with 200 ml each time of EA. Drying was
effected over NaSO4 and the solvent was removed under reduced
pressure. Chromatography on silica gel using 1:3 DIP/HEP afforded 2.00 g
of a pale yellow oil.

MS (El): 391

Example 12: 2-Chloro-4-nitro-5-pentafluorosulfanylaniline




5 using 100 M each tinme of EA, then drying was

ef fected over MgSO4. The solvent was renoved under
reduced pressure to obtain 2.50 g of a pale yellow

oi | . Rf(EA)=0.13 W2005/ 047244,PCT/ EP2004/ 012394 35

What is clainmed is: 1. A conpound of the formula | R4

| 5 where RLis d, Br, I, -CN -S02R6, N2, al koxy
hawi%Ba 9 of 2z higroH-pantedtoresutfasylanifmedexample 3) were added
'OdrEbWS*é ét@_@i@) ﬁ:ﬁml of4 G@W;)HN('EHEI%E rhisdire uds s:tlrred at 0°C for

1y havi n% S5 or carbon atons
cycl Bawkyihe aWW&dSO“@ 108, 969f ceyrargl @gliusded deopl,= ¥ nusing
\thsﬁtuétecﬂaqﬁ?@ls mahlmyg@muat&.omrmbn W8s Bigeri @ﬁé@t@ﬁCB times
y uor L pe .at ons , [ or, a

I 10850 GaeET 6rp o o e Al WS sARCR ek MagRa. The
I ntb@}n.@mefmsl yernyved aeder abdiyded pregatirdl to dbtain 2150 Qr ofta pale

(r}% %)élorrs or -CH2-CF3; b and c are each
_W ntly zero or 1; dis zero, 1 or 2; eis zero

oer(E@\)f-(DQSzero 1, 2, 3 or 4, g is zero orl; or
Rl is -(CH2)h-phenyl or -O-phenyl, i n which the phenyl
radical s are unsubstituted or substituted by 1, 2 25
or 3 radicals selected fromthe group consisting of F,
- d, Br, 1, -Q-(CH2)k-CF3, al koxy having 1, 2, 3 or 4
carbon atons, ‘alkyl having 1, 2, 3 or 4 carbon atons
and -SQ2CH3; j is zero or 1; k iszero,1, 2or3;




30 his zero, 1, 2, 3 or 4, or 36 RL is

-(CH2) I -heteroaryl which is unsubstituted or

substituted by 1, 2 or 3 radicals selected fromthe

gr ovo2eesRupramg of F, O, Br, |, -Om( /EP2004/012394
al koxy having 1, 2, 3 or 4 cggbon atons, a )EF% avi ng

1, 2, 3 or 4 carbon 5 atons and -S2CH3; mis zero

orl; nis zero, 1, 2 or 3; | is zero, 1, 2, 3 or 4;
R2VWhat iRglaroediss each i ndependently F, d, Br, |, -CN,
NRORLO, -OR11, -SR12, C(Pls - SOqCH3, (SOr)s (CH2) t -
(CF2) u- CF3, al kyl havi ng 3, 4, 5 or 6 carbon

at dns, OyesneReuad Oftﬁﬁ\fmrﬁ@-“él 4, 5, 6, 7 or 8 carbon
atons, in which 1, 2, 3 or 4 hydrogen atons may be
r epl aced by fl uori ne atons; 15RR9 and R10 are each
'_|ndependently al kyl havi 1, 2 5 4 carbon atons,
-(CH2)"- (CF2) w CF3, al ky ing 1, 2, 3 or 4
carbon atons, al kyl sul fonyl gl 2, 3or 4
carbon atoms; 20 or R¥.ahd-F ogether with the
nitrogen atom bearing t eﬁk form eterocycle of the
formula I'l'l: 1l X and 5Far qeach independently CO
or SO2; 30 R11 and R12 are each independently
hydrogen, al kyl having 1, 2, 3 or 4 carbon atons,
-(CH2) "- (CF2) w- CF3, al kyl carbodyl having 1, 2, 3 or 4
5 canggR_:, atons, al kyl sul fonyl having 1, 2, 3 or 4

car bon at oms
R1 , Br, I, -CN, -SO2R8, NO», alkoxy 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 cycloalkyl having 3, 4,
5, 6, 7 or 8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may
10 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
15 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;
20 f is zero, 1,2, 3 0or4;
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
25 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, alkyi
having 1, 2, 3 or 4 carbon atoms and -SO2CHz; |

j is zero or 1;
: k is zero, 1, 2 or 3;
- 30 h is zero, 1, 2, 3 or 4;

or




R13 is OH al kyl having

atons or

1, 2, 3, 4, 5 or 6 carbon
al koxy having 1, 2, 3, 4, 5 or 6 carbon
atons; q and r are each independently 1 or 2; 37 5 s

is zero or
VvV is zero,
hydr ogen,

1, t is zero, 1, 23g3 or 4, u is zero orl;
1 2 30r4 wis zeroor 1; R3 is
-CN, -NOQ2, -COR14, -SQ2CH3,

al 1K1 hds,r(,q.‘é-lz)nhetgroagyl 4, 5 or 6 carbon atons, al koxy
havi ng th:@h 193 uﬁ&ulﬁ‘stﬁ%@% s%s‘?i‘?@ted QH(%)Q( r&ﬁ: galsEeected

is OH,

avin

15 ol kolp s osl Ginsiting: o o Ll Beoh bommdebain-Ch. alkoxy
-Oaa ( Ciiviner €F3; 3xori 4 caelich atords, é(ikj{lshé\ﬁlﬁ@‘l b, 320914 carbon

aSI

3;

; zero ~lD bb is zero
5hydroger"fl rpsaad EQLC'J[ -CN, -SO2CH3, al koxy haV| ng 1

16

20

25

30

2, 3 or 4 cmnbomatemeorNRlSRlG
-0 (CH2) ee- ( 5&@ ? g) hh-
(CH2)jj-(CF2) rﬂy ving 1, 2, 3, 4, 5 or 6

car bon étorrsl&azerocﬂﬂo&lowft havi ng 3, 4, 5, 6, 7 or 8
CalfBPAn@R™s in which 1, 2, 3 or 4 20 hydrogen at ons

may be replaced by fluorine atons; R15 and R16 are

10each | n@Epend€Aehy hinsiepgaAenty kyl Fhavi &y 1, Br, 3 Lor -CN,
4 car boINRIRNG, OJORﬁHZ Sr12,eeCORM 3 f -@'DCEII% ea-@-‘BOr)s (CH2)+

i ndepen tly~-zero g zer

zero or ?@E j CF Igyi ha\ﬁngg i@% A 01 él?af%ork@ %rcyfloalkyl
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 and R10
are each independently alkyl having 1, 2, 3 or 4 carbon
atoms, -(CH2)~(CF2)w-CF3, alkylcarbonyl having 1, 2,
3 or 4 carbon atoms, 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 1l

I

XandY
are each independently CO or SOg;
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, alkylsulfonyl having
1, 2, 3 or 4 carbon atoms;
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 2;




30 or R5is -(CH2)II-phenyl or -O phenyl, in which the
phenyl radicals are unsubstituted or substituted by 1,
2 or 3 radicals selected fromthe group consisting of
F, A, Br, |, -Om(CH2)nn-CH¥ alkoxy having 1, 2, 3
or 4 carbon atoms, alkyl 35 having 1, 2, 3 or 4
carbon atons and -SOQ2CH3; mmis zero or 1; nn

i szero, 1,2or 3 II'SiZ@FOz%rrb 1, 2, 3 or4; 38or R5is
- (CH2) oo- het gr oaryé zéﬁ&i qh2| 8 grasubstituted or
substituted b 1, i {adl cals selected fromthe
group consi st I, -Opp-(CH2)rr-CF3,

al koxy 5 haw ng ]széro 3 QrS‘erl@r bon atons, al kyl

havi ng 1 2, or .4 r atons and - SQ2CH3; pp is
5 2,0, O B

10;

zero or 1; 2 or 3; 00is zero, 1, 2, 3
or R3 10s amdrogamE EheBrebf-CNexbIQp -6 O RIcpSOnttinalkyhbaving

f I |

o?rgu a % urgdwbélgg%zcéﬁbg) o aEi?&)B/ ﬁ%wﬂgdll nf\i%PZﬁ’ carbon
one of tﬂ’ﬁ‘émﬁz'%n PF'Eﬂ)y-‘%u:bstltuents is C and the other

of the R2 angy# w@q' éfcl)k?f‘havm?o”m §d4R% 011% bﬁfbg‘f atoms,

and excl udi ng conp ds

is NO2 and the ot Xysuﬁgtﬁgt dents %ré eécﬁr h@/d?@f@@ﬁ atoms
2. A conpound of bheoggl(oullz%chag clainmed in claiml1,

i n which: 20R1ISC| -CN, -S02R6, NQO2, alkoxy
having 1, 2, X3 or % %rgr%% 25 30 35 atons, NR7RS,

-O (CH2) b- (CH2) c- @Cﬂero-(lsmd))é*r(CHz)f (CF2)g CF3,

al kyl havi ng 2 or 6 carbon atons or

cycl oal kyl haa\:‘lfll ng‘s‘3§er§fbr 6, 7 or 8 carbon atons, in

15whi ch 1, 2, ®bor is Z8rar dg2@rd ons nmay

20

25

30

35

RS  is hydrogen, F, Cl, Br, I, -CN, -SO»CHa, alkoxy having 1, 2, 3 or
4 carbon atoms, NR15R16, -O-(CH2)ee-(CF2)#-CF3, -(SOgg)hh-
(CH2)jj-(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, 3or 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 zeroor 1;

ji is zero, 1,2, 3 or4;

kk is zero or 1;

or

R5  is -(CH2)-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,

|, -Omm-{CH2)nn-CF 3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyi
ha\nng 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;




be replaced by fluorine atons; R6 is OH F, d, Br, |

or al kyl having 1, 2, 3 or 4 carbon atons; R7 and R8

are each independently hydrogen, alkyl having 1, 2, 3

or 4 carbon atons or -CH2-CF33gbh and c are each

i ndependently zero or 1; dis zero, 1 or 2; e is zero

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

i sO(CH2) h-phenyl or -O phenyl, in which the phenyl
radas:alssz(cﬂzlygbsugﬁmé ted or substltut ed by 1, 2 39 5

or 3rad|c | s sel dfromthe roup consi stin

3 e which ity sitenre Sunsld it g of 3 Miealsselpoted
car bon’ dtoommthe grduyp cohelstm@ of, FZCI Broi, @ﬁ@(@ﬂ@r,acﬁﬁmalkoxy
5andSCHSJI%zer e }(( %@ 4b
is zero,@M9 Bror °8‘F °rhi‘ Ci"é‘,s E%iz’?ﬁ“”’i‘%te %9( carbon
whi ch |§tQmsahdt—SQQQng or substltut ed by 1, 2 or

radi cal s selected 10 fr. roup consisting of F,

a, Br, I, -Om(CpIE)n Cll—g%{ﬂ‘%oﬂ having 1, 2, 3 or 4
carbon atons, al kfl havii:igerp, 122(133or 4 carbon atomns

and - SQ2CH3,; oH"StstérB epr 351. s zero, 1, 2 or 3; 15

| is zero, TZ: "R4 are each
10§ h@asmdte it WO a, Br I, -CN, NRORLO, - OR11,
- Sascaludw@%ﬁpour(o@%ﬁtﬁe(f@hﬁm-l(i@lﬁa%@h f53andR4Ydre each Cl and
R3is F or Ci,

excluding compounds of the formula | in which one of the R2 and R4

substituents is Cl and the other of the R2 and R4 substituents is CN and R3
16 isCland

excluding compounds of the formula | in which R1 is NO2 and the other

substituents are each hydrogen.

2. A compound of the formula | as claimed in claim 1, in which:
20 R1 is Cl, Br, I, -CN, -SO2R6, NOg2, alkoxy 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 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;

25 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;

3¢ 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;
35 g is zeroor 1;

or
R1  is -(CH2)n-phenyl or -O-phenyl,
in which the pheny! radicals are unsubstituted or substituted by 1, 2




having 1, 2, 3, 4, 5 or 6 carbon atons, cycl oal kyl

having 3, 4, 5, 6, 7 20 or 8 carbon atons, in which 1,

2, 3 or 4 hydrogen atons may be replaced by fluorine
atons; R9 and R10 are each in@goendently al kyl havi ng

1, 2, 3 or 4 carbon atoms, -(CH2)"-(CF2)w CF3,

aI kyI carbonyl having 1, 25 3 or 4 carbon atons,

al kyl su|9ro§yra%%1§n§e@cteﬂ fronyrthe 4geauph sansisting ; ofoF, Cl, Br,

R9 and R;LOO—(@g@)kf@st Vaikbxy Mavitigt 1093 8k Anthddhi 8@ms, alkyl
t hem formahﬂi cleofthefc?&%é I11: 30 111 X
and Y ar®VEiE aét?ﬂﬂ Stops ap 2CHR 1 and R12

are each mdejpend&snzégo dyyﬁrogen al kyl having 1, 2, 3

40 10 or 4 cgs bon.atons, )v- (CF2) w CF3,

al kyl car bonyle}‘r ha\ﬁ’ ﬁﬁr°11 3 C520r 4 carbon atons,

al kyl sullf onylis Beng, rig2, 30er 3 or 4 carbon atoms; R13

is &M, alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or
alkoxy having 1, 2, 3, 4, 5 or 6 carbon atons; s is
T

5

zerld! ™ tis -heteraaiyh |ndependently zero or ; v
ﬁ;gr\c’)vg:rvﬂuélﬁ‘ié‘ uh@@*@m@t@en&ﬂ by it %E, Z% s selected
104) ky! :rﬁﬂn?mdhe 1gro§p %Q“Slﬁtmg & Fe »aBb rofeH2kr- Qggyalkoxy

havi ng havihg 3, 2 34rc4irdason étd?ﬁ§ alk@%éﬁ%h}’ﬁor Blkrbon
car

is OH, v 2, 3, 4, 5 or on at ons,
15 al ko%}&ﬁ%\ﬂ“ﬁ b?gz(é-'l 33, 4, 5 or 6 carbon atons or
- Caa- ( CH2) bbntF3; is zero or 1;

n is zero, 1,2 0r 3;
15 I is zero, 1, 2, 3 or 4;
R2 and R4
are each independently F, Cl, Br, i -CN,

NROR10, -OR11, -SR12, -COR13, -(80)s-(CH2)+-(CF2)y-CF3, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5, 6, 7
20 -~ or 8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may be
replaced by fluorine atoms;
R9 and R10
are each mdependent!y alkyl having 1, 2, 3 or 4 carbon
atoms, -(CH2h~(CF2)w-CF3, alkylcarbonyl having 1, 2,
25 3 or 4 carbon atoms, alkylsuifonyl 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 I

30 ]

XandY
are each independently CO or SO»;
R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3




X is zero orl;, yis zero, 1, 2 or 3; as is zero or 1,

20 bb is zero, 1, 2 or 3; R5 is hydrogen or F; and

salts thereof; excluding conmpounds of the fornula | in
which R2 and R4 are each CI aggg R3 is For A, 25

excl udi ng conpounds of the formula | in which one of
the R2 and R4 substjtuents is C and the other of the

R2 and R4 substit @& gar NEoRIFe -(&H2)vdCEpvakedr 3. alkylcarbonyl

excl udi ng conpounggviplg 1 hg, Berrﬂr'bérb'on' é’co%‘ @ g%h[foﬁgl having
NO2 and the ot her 2 ?stltue re each hydr gen

3. A conpound of tihé P& FF3PRR a9BSed in claim 1 or
2, in which: R1F.§1 iss CH, , alkyl, ha’lvmg 302R8B, 41 5N8K26 cRfbdrBatoms or

S(a)t_|0n'§ 3C>|5 Rgr and %ﬂmg&i}égwgnaﬁl’lé]gaepeﬁodéﬁ??g? a’{"'g;%;],

I, -CN, NROR1O isCRrd; -SR12, -

(SOr)s (CH2} Ly GF2) u- CF3, al kyl haV| ng 1, 2, 3, 4, 5
or 6 carbon atons cycl oal kyl having 3, 4, 5, 6, 7 41
5 10 15 or 8 car bafe aaeindependaniyhzaro ar 1;3 or 4
hydrogen at oy be replaced by fluorine atoms; R9

1057 L0, S o LR Dl S le i 10, 7
haWag I5 hﬁdrogendF @, 8y hoGNatNOB, -GORIUsLSDe0DKE, alkyl having
oget et on by FARERTABIR By T 2 o ¢ cator

atoms, -OX—(CHp_)y-C
R14 is OH, alky!l having 1, 2, 3, 4, 5 or 6 carbon atoms,
15 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 zeroor 1;
20 bb is zero, 1, 2 or 3;
R5 is hydrogen or F;
and salts thereof;
excluding compounds of the formula | in which R2 and R4 are each Cl and
R3is F or Ci,

25 excluding compounds of the formula | in which one of the R2 and R4
substituents is Cl and the other of the R2 and R4 substituents is CN and R3
is Cl and
excluding compounds of the formula | in which R1 is NO2 and the other
substituents are each hydrogen.

30
3. A compound of the formula as claimed in claim 1 or 2, in which:
R1 is Cl, Br, |, -SO2R6 or NO>;
R6 is OH, F, Cl, Br, | or alkyl having 1, 2, 3 or 4 carbon
atoms;
35 R2andR4
are each independently F, Cl, Br, I -CN,

NR9R10, -OR11, -SR12, -COR13, -(SOy)s-(CH2)+(CF2),-CF3, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalky! having 3, 4, 5, 6, 7




forma heterocycle of the formula Ilia: 0 R11 and R12

are each i ndependently hydrogen, alkyl having 1, 2, 3

or 4 carbon atoms, -(CH2)v-(CF2)w CF3, al kyl carbonyl
having 1, 2, 3 or 4 carbon atgmfs, al kyl sul fonyl having

1, 2, 3 or 4 carbon atons; R13 is OH, al kyl having 1,

2, 3, 4, 5 or 6 carbon atons or al koxy having 1, 2,

3, 4, 5% 6ARAHBIPME. dAsWhishi 5 263 ©F LhVerages atomsemay be

each |ndep[eaé@n,ylfummé@t@hsl v and w are each

_ |ndependentlﬁﬁr8RQ|§02; R3 is hydrogen, F, d, Br, I,

-CN, -NO2

al kyl having 25 1, 2, 3,
4, 5 or 6 carbon ar.eachahdﬁpeﬁdbaw amyllha\ﬂngfi Br34r 4 carbon

Shanron 30 5T R IEH A Fidek akiba Y hing 1. 2
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1, 2, 3, 4, 5 or 8 oaﬂb@afbanoatsmsoralkmdfo(n@—m)abimgCESZ 3 or
X is zero or 4'c§a58r'i 2 or 3; as is zero orl;

bb is zero, or é %to&ésls hydrogen or F; and

salts thereon excl udi ng conmpounds of the formula | in

whi ch R2 and RR4and ER@CtB @theﬁ‘ﬂﬁith e hitrdgedy aﬁn baaring them,
excl udi ng co oun of tbﬁ ﬂger% lﬁji “whi ch one of

the R2 and R "%ﬂ ‘?rf’ﬁ g of MdBRe ot her of the
R2 and R4 substituents is N and R3 is O and

excl udi ng conpounds of the formula | in which RL is

NC2 and the other substit e, each hydrogen.

N

O lla

R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms, -(CHa2)~(CF2)w-CF3, alkylcarbonyl
having 1, 2, 3 or 4 carbon atoms, alkylsulfonyl having

-1, 2,3 or 4 carbon atoms;

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;

R3  is hydrogen, F, Cl, Br, |, -CN, -NO2, -COR14, -S0>CHs, 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)pp-CF3;
is zeroor 1;
is zero, 1,2 or 3;

aa is zero or 1;

bb is zero, 1,2 or 3;




| or salts thereof, which conprises converting

compounds of the formula Il by electrophilic aronmatic
substitution to conpounds of yhe formula I 1 | 15

where R1 to R5 are each as defined in clainms 1, 2

and/or 3. 5 A conpound of the fornula |I and/or salts

t h&¥Seof BYHPEEREAF n one or nore of clains 1 to 3

f oandsaltashéresynt hetic internediate. 20 6. A cogpound

of the formula | and/or salts thereof as clained in

on e Splnd ot Be 57U bk Risam ByraiReach Cl and

i nR&risddoaCk for the preparation of nedicanents,

5 peRPEshaccaiBunds B er b Ta ERERR cidpe R2 and R
papubstituentgds Cl and de ptheatted the RRaariccRdambatitdents is CN and R3
ar idheppqgli ci des.

excluding compounds of the formula | in which R1 is NO2 and the other
substituents are each hydrogen.

.
I 10 4. A process for preparing conpounds of the fornula
[

10
4. 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 R5 R3
D ——— F
=S R2 ,S\ R2
F F F ™ Ri

15 where R1 to R5 are each as defined in claims 1, 2 and/or 3.

5. A compound of the formula | and/or salts thereof as claimed in one
or more of claims 1 to 3 for use as a synthetic intermediate.

20 6. A compound of the formula | and/or salts thereof as claimed in one
or more of claims 1 to 3 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. | |




