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WO 2005/ 047240 PCT/ EP2004/012394 1 Ortho-substituted
pent af l uori de sul fanyl - benzenes, nethod for the
pwleobema7oer eof and the use thereof i PGHVERIDOHN®F2394
val uabl e synthesis internedijate stages 5 The

chem stry of pentafluorosul fanyl derivatives has

gai ned inportance in the |ast few years, eﬁP Ci II%
SORDE-SHIted o RanIRRuRTIds: ocbiaRd DehvangbeniiBemng or  the
( pRidushed rtrerdof and0tHe) us8ARerdardanhe foahtafrvaldalé) synthesis
(2 O%} g013 . __However, to date only very few

c@g‘ff e 4189¢%own whi ch bear substituents ot her

than hydrogen and fluorine on a phenyl ring in the

o . 'y . A r: .

CROnAERE o bRl SSIRR0! ALARBS A B RiRriance
Onerfiast fey yaars( espavialiesince sovebRiepasItips proageseshave been
S S ' ' | -(2002) 3013).
Ry ARREARIH o6 (200 K g eetert R a7 B 1)
pepwarenofo siatearply geﬁopf%ifam@%m%a@r% lRye which bear
Oiédﬁgfﬂ%élh§6trz)étttht9ﬁ hye rogeﬁi &hd ?gb?ne EhAiaSpnmyﬂrm ihSthe4ortho—
al sq.shar er _aythors :

(kS35 Sodhs PeriBrofilatbl Beoth, e SFlroRilh shtneroute
pEssiral eftuetiee Crephistryctl 2 Y280M)s28)uisesi expensive reagents
0 0O It t ;

t%']}ds?] \a,\g%?F%oé\?g fsgarftl ge_dsﬁg@tﬁd&m&?umégbﬂ?o% @eBount¥or this
Pyt largedudk fodithe emtafiuaroaviéanybgapyre whigh @enerally makes
C&‘ﬂ%-bhﬂétﬁuﬂﬁ? ga @fficuit! $hIEESHiATRASs ol siparaamyeofher authors

preparlrn%me nts, diagngstic ajds, 20I|qu|.d f -
iy BTl Gliegb) Somrat (1862) 30AAY, s Ahersiefgs surphising that it is
fptﬁwjitﬂég%, elft-ﬁtmﬁd p‘trﬂa‘odﬂya_sup@mm tT chitH\@S,oritmsp_ oBitilohdets, the
acar,i ¢i des and  arthropodjci des. e inyentio A
tRETHE ?‘Q’PISH%%UI ¢ 'beh}eﬁg@ of"qhe POYShI g;r{h%—%&)es%tuted
Fﬁentéﬂlﬁ&oﬁh!fﬁ@ltﬁé’nze;ﬁlésRlar%A sbtaimredRIwhishCl corgtitute, valuable
- - , 0 i , . 4 G . .
AR, a0 D it GRERC aic
- l{ca@tl)ary$talaR ol Yroem) greciigidesal hieyrbicidesi dgngicides, fematiodes,
. . 0 4 i n. 5, 6, 7
JrargoiidRSindbOMRaes, dodbicRibe o AMioBBaiged, 0, ®
atons may 30 . be replaced-by fluorine atons; -R6-is

- ﬂ_ll_e ifverttion Rlate's t8'pHtiliof R\ Aythenzends 8F the FAHARS |

R4
R5 R3
R
F‘;S R2
FINE
F R1

|
where

" R1 is Cl, Br, 1, -CN, -SO2R6, NO», alkoxy having 1, 2, 3 or 4 carbon

atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, -(SOq)e-(CH2)-(CF2)g-CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4,
5, 8, 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




2 atons; R7 and R8 are each independently hydrogen,

al kyl having 1, 2, 3 or 4 carbon atons or -CH2-CF3; 5
bandc are each i ndependently zero or 1; dis zero, 1
or 2; eis zeroor 1; f is zero, 1, 2, 3 or 4, 10 g
is zero or 1; or Rl is -(CH2)h-phenyl or -0-phenyl,
in which the pheng%nﬁ%di cals are unsubstituted or
substituted by 1, 3 radicals. selected fromthe
group consi sR7/mncdR8F, d, Br, 151, -g-(CH2)k-CF3,

al koxy having 1, 2y 320K ﬁa%ﬁﬂg@gﬁg&%eﬁ é)}{égl hgﬁﬁbr‘g 2,3

1, 2, 3 or 4 carbon at ons

is zero, 1, 2 or 8F4carhan aters on-Chy- C§3or 4: 20 or
5is -(CH2) I - hgtggaaryl which is unsubstituted or
substituted by 1, 2 or 3 radic Is selected fromthe
group consi sting 8f gaciindependently 2550 o) n- CF3,

al koxy havi 89 1, is%erg, ®lor4: carbon atons, al kyI havi ng
1, 2, 3 or 4_carbon 25 toms and - SQ2CH3; mis zero

orl nis zefo, 1’S‘Zf8r°r | is zero, 1, 2, 3 or 4,

R2 and R4 30fare sezﬂno; ‘h,o&rﬁaodda,ntly F, CI Br I, -CN,
10 NROR1O, O?lé CYR13, - SOqCH3, (SOr)s (CH2) r

(CF2) u- CF3 IkyI Hav, ng 1 2, 3, 4, 5 or 6 carbon

at 8s, cycl oal kyl having 3 4 5, 6 7 or 8 carbon

at @s, Isn-@}HE pﬁanﬂor%%héﬂghydrogen atons nmay be

repl aced b orine
P |Or|1 whic tHe pheny radicals are unsgbstltuteg or substituted by 1, 2 -

or 3 radicals selected from the group consisting of F, Cl, Br,

15 I, -Oj-(CH2)x-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;
k 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, -On~(CH2)h-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
25 atoms and -SO2CHsg;

m is zero or 1;
n is zero, 1, 2 or 3;
I iszero, 1,2, 3ord;
R2 and R4
30 are each independently F, Ci, Br, i, -CN,

NROR10, -OR11, -SR12, -COR13, -SOqCH3, -(SOr)s-(CH2)t+-
(CF2),-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 R9 and R10
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
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are each independently al kyl having 1, 2, 3 or 4
carbon atons, -(CH2)v-(CF2)w CF3, al kyl carbonyl
having 1, 2, 3 or 4 carbon atons, alkyl sulfonyl
having 1, 2, 3 or 3 4 carbon3atons; or R9 and R10,
together with the nitrogen aton1bearing them forma
heterocycle of th X~ NIl Y5III X
and Y are each ingéf®%ﬁg @1 CO or SO2; Rl11 and R12
are each independently hydrogen, alkyl having 1, 2, 3
10 or 4 carb

al kyl car bonyﬁ ﬁg@ﬂ‘ﬁo t‘)&é@e}é V&Ifn':ﬁ’)e‘é‘ggggen atom beanng them,
al kyl sul f ony Orﬁ‘aé?lhﬁ@?fOQYC'QOft.heofprmukadilbon at orrs R13
is OH alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or
al koxy having 1, 2, 3, 4, 5(- 6=gar bon atons; 15 gand
r are each |ndependently ﬂ or $ is zero orl; t is
zero, 1, 2, 3 or 4; U iS zgre ; 20 v is zero, 1,
2, 3 or 4, wis zero orl; i s hydrogen, F, C, Br

1, -CN, -NO2, -COR14, -SCQCHBi;aIkyI having 1, 2, 3,
4, 5 or 6 carbon atons, al koxy having 1, 2, 3 or 4
carbon atoms, -OKdrfd#)y-CF3, 25 R14 is OH alkyl

I 7 s Corhse SR P T

X is zero orRijl andR12ero, 1, 2 or 3;
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

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;
v iszero, 1,2, 3 or4;
w is zero or 1;

'R3  is hydrogen, F, Cl, Br, I, -CN, -NQ»>, -COR14, -SO2CH3, alkyl having
1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, -Ox-(CH2)y-CF3,

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

R5 is hydrogen, F, Cl, Br, I, -CN, -SO2CH3, alkoxy having 1, 2, 3 or
4 carbon atoms, NR15R16, -O-(CHg2)ee-(CF2)#-CF3, -(SOgg)hh-
(CH2)ji~(CF2)kk-CF3, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or




30 as is zero or 1; bbis zero, 1, 2 or 3; RS is
hydrogen, F, d, Br, I, -CN, -SQ2CH3, al koxy having 1,
2, 3 or 4 carbon atons, NR15RI16,

-0 (CH2)ee- (CF2)ff-CF3, -(SOQgd) hh-

(CH2)jj-(CF2) kk-CF3, alkyl having 1, 2, 3, 4, 5 or

car bon cl,oal ky. Vv

8 car bo%&%g‘glﬁgfh%\n%%cﬁ ’i\ §2+ 0§§&Iar}%n ﬂk?&?%ﬁ‘ewﬁ’al“&n? Sor4
may be hg@lrcmeecatbmsfmapbeneplat:edrby fiRbEnatbrR6 ar e

each i ndepenggatlyy h){grogen al kyl having 1, 2, 3 5

or 4 carbon atons or - -CF3; ee and if are each

i ndependent |y zerar%ﬁaqh indgpendently bydrogen, alkyhhavisg 1, 2, 3
5zero orl; 10 jj i &ra&afborlatots & WHACF3Kkk is zero or

1, or RS is -( 11- phenyl or -Openyf, i n which

t he phenyl r &8 are unsubstituted or substituted

by 1, 2 15 or 3 raaéie@@ﬁ md%pbﬁﬁémpy Zdremrtihe group

consi sting of F b Om ( CH2) nn- CF3, al koxy
having 1, 2, 98 or'sf%grﬁgﬁ atons, al kyl having 1, 2,

3 or 4 car bohhatorﬂsze{ndJr-1SOZCI—l3 mmis zero or 1; nn

is zero, 041 ero, 1, 2, 3 or 4; or
10R5 is -(CHz)go he&zreoréﬂ’évanscﬁ' i s unsubstituted or

substituted bly 1, lSZZQwQB“radl cal s selected fromthe

grepp consisting of F, CI Br, I, -Qop-(CH2)rr-CF3,

Palitny & GR2Y-Brer! o BBt ons. and - SCEGHG. pp i s
zer 0 or inlwhich the @RIyl raﬂdlcaﬂs @ife Binsulbstitiedzer substitutéd by 1, 2
159" 4 30 ag]radsgalllé Ssélggtr % 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 -SO2CH3;

mm is zeroor1;
nn is zero, 1,2 or 3;
20 J is zero, 1, 2, 3 or4;

or
RS  is -(CH2)oo-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, I, -Opp-(CH2)~CF3, alkoxy

25 having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO2CHs3; '
pp iszeroor1;
m 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 For 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
35 isCland
excluding compounds of the formula | in which R1 is NO2 and the other
substituents are each hydrogen.
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excl udi ng conpounds of the formula I in which R2 and
R4 are each C and R3 is Ford, excluding conpounds
of the formula | in which ong of the R2 and R4
substituents is C and the other of the R2 and R4

SHRCHE R FveRISRs e ds Shireolin BRI ng e

oRher issObSr, tueDNs -802RSaddOpy dikoge havihg ReZerlentd ¢asbon

' t f the f lagl i i G i .
5 V0 SRR Sl BFRLEEL, |BalL b Crpor
4 car bgiRy! ledvime 1, RR3R8, 50@6(@rﬂ¢?a((@ﬁ9)0¢-o@s®,alkyi having 3, 4,
-(SQ) e- - - ) . i ,
or 6 o honobB DG LBE i K S5 hydregep aigmsamay
or 8 che beplacedby fluorinam@temsl, 2, 3 or 4 hydrogen

at oms may repl g by fguerd gkt iaBng RS 4,3 o4 ¢arbon
ad, Br, | ofﬁsal k)%l @‘PF}gvi’ng'l, "2, 3 oy? 4 ca% bon at oms;

R7 and R8 10 ared®i@$% i ndependently hydrogen, al kyl
having 1, 2r7%ndR84 carbon atonms or -CH2-CF3; bandc

are each i ndependently zero or, 1: .d s zer ;
15 e is zero or 3% an¥|§ u}cgerp&ndje_pthé,hyg}o& ma‘ﬁ(yé%’nlagrfn Er o2 3
or 1; or Rl is eof&dat)dn ploamsor siHz2-Chshenyl, 20 in

~which the plgenglcradi cal s are unsubstituted or

substi tut ed 1 2 or 3 radicals selected fromthe
group consi st i ngatsf each odepgpdently, zergjar('tH2) k- CF3, |
Y s o §ocar baerd hor g, L Sop ;s serd or 1 29
k is zero, @, 2 &rzes00riis zero, 1, 2, 3 or 4; or RL
i's - (CH2) 1-het er pagetd, 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, Cl, Br,
|, -Oj-(CH2)k-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CH3;
i is zero or 1;
k. is zero, 1, 2 or 3;
h is'zero, 1, 2, 3 or 4;
or :
R1 is «(CH2)|-heteroaryl
which is unsubstituted or substituted by 1, 2 or 3 radicals sele(_:ted
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 -SO2CHg;

m is zeroor 1;
n is zero, 1,2 or 3;
i is zero, 1,2, 3 or4;
R2 and R4
- are each independently F, Cl, Br, l, -CN,

NR9R10, -OR11, -SR12, -COR13, (SOp)s~(CH2)-(CF2)u-CF3, alkyl




which is unsubstituted or substituted by 1, 2 or 3

radi cals selected 30 fromthe group consisting of F,

da, Br, I, -On(CH2)n-CF3, alkoxy having 1, 2, 3 or 4
carbon atons, alkyl having 1, 2, 3 or 4 carbon atons

and -SO2CH3; mis zero orl;, nis zero, 1, 2 or 3; 35

| is zerg R2 and R4 are ea .

i ndepen@@?‘mgy'lé %’P @fﬁFabetOWﬁRgva@&ykﬁa‘ﬁ'?g 3,4,5,6,7
. SR12, -0E@Rtarbon( &omss-if Gizh b1(, &2 ld)f(ZFaydmlnglall(tﬁlms may be
avi ng arbon atons, cycl oal ky

havi ng epléceébyé’luoané’ Oqggcar bon atons, in which 1,

2, 3or 4 hy&%&)g%RéDorrs may be repl aced by fluorine

satoms; R9 and Rloa?e@é@hﬁ'ﬁfe'ﬁehag ?gmi\)fn K I30r §arbon

having 1, 2, 3 or 4 car é
al kyl car bonyl hav@tyng,, H2)v3 Qﬁz)w-('é y|g€@rgﬁ§yl havmg 1, 2,

al kyl sul fonyl haviangr 4 catbor$ A6ms? MG AEFINgOY, 2, 3 or
10 R9 and R10, together ththe ni t rogen atombearlng
them forma het r‘i?é%” RSt he fornul a III X MY
11 X and Yoare each i ndependently CO or 15 R11

10?”"2“% are farhng aﬁ@ﬁgmelf%ﬂ{? g‘@gige%' %{é@ BaYLAS them,

15

20

25

30

al kyl car bonylfornhahetﬁgoctycleof theolormutzallbon at ons,
al kyl'sul fonyl having 1, 2, 3 or 4 carbon atoms; 20

R13 is OH al kyl having 1, )Q 4. 5 or 6 carbon
atons or al koxy havi ng 1N 5 or 6 carbon
atons; s is zero; Y

I

XandY
are each independently CO or SOy;

R11and 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;

S IS zero;

tand u
are each independently zero or 1;

vandw
are each independently zero or 1;

R3 s hydrogen, F, Cl, Br, |, -CN, -NO2, -COR14, -S0>CH3, alkyl having
1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, -Oy-(CH2)y-CF3,

R14 is OH, alkyf 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;
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t and u are each independently zero or 1; 25 v and w
are each i ndependently zero or 1; R3 is hydrogen, F,
a, Br, I, -CN, -N®2, -COR1%, -SQ2CH3, alkyl having
1, 2, 3, 4, 5 or 6 carbon atons, al koxy having 1, 2, 3
or 4 car bo% atorrs,r -(CH2)y-CF3, 30 R14 is OH,
al kyl havi % 1, '327'8%0 ' 5 or 6 carbon atoms, al koxy
haV| ng 1, 3,is&erd, 2 6r 8ar bon atons or

£aa- X is zeroorl; y is zero, 1, 2 or 3

[gfga}%grpgﬁpl bb is zero, 1, 2 or 3; R5 s

EHVH%J@eWeé?OfF and salts thereof; 5 excluding

éa&!mﬁg@ %nq{oglbg JfQIﬁé"Pérﬁ]dla il WH.&hRB?a.ﬂﬂmF’eﬂeaéa%he@Féhd

éjé d, excluding conpounds of
12445 i n which one of the R2 and R4 substltuents

-é)&:lL@ln@rﬁbrﬁﬂﬂﬁJﬂﬂShef tl@é fofiauld2| amdutiiéh saHes Of ttHenRg arsd R4

SR s GRam 1 e ot A R SBalfen s Cifana ks

is@snidt uents are each hydrogen. Particul ar preference

IR BB, By (T ) 4 yfoer

sobstiluepts a@eag hdeQQGB or 4 car bon atons; R2 and R4

. are each independently F, d, Br, I, -CN, NRORLO,

tlar ﬁ%egc@?&%en(ﬁg&@pé% bf {He ot $1n @JHde

n atons, cycl oal kyl
RTBVI "@CB Bl41 BOAMR6 dr N028 car bon atons, in which 1, 2,

3 01 4 Ydeguen e WRYRhe of SR PRSH f?k%mh%&?wgo"
1, 2, 3 or 4 catbms;
R2 and R4
are each independently F, Cl, Br, 1, -CN,
NRIR10, -OR11, -SR12, -COR13, «(SOp)s-(CH2}t-(CF2),-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 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, alkyisulfonyl 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 llia: o

O

N ;

O ma

R11and R12
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms, -(CH2)y-(CF2}w~CF3, alkylcarbonyl
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25 atoms, -(CH2)v-(CF2)w CF3, al kyl carbonyl having 1,

2, 3 or 4 carbon atons, alkylsulfonyl having 1, 2, 3

or 4 carbon atons; .or R9 and R10, together with the
nitrogen atom bearing them 39 forma heterocycle of

the formula Ilia: O NO Ilia R11 and R12 are each

i ndependent | y hydm@m 12bksl og¢hpnlatods, %Ik)ﬂéulﬁmyl having

car bon at omns, v (CF W-CF3 al kyl carbonyl
having 1, 2, 3 of;'_ﬁ)z 3506% APGRLOBPKY| sul f onyl haV| ng

1, 2, 3 or 4R:m baa G, cakyl Riving S, &3, &, 15y br Basarbgn htoms or

2, 3. 4, 5 or Y |

3, 4, 5 or 6 car b%%g&owwzﬁ BazizleS:)&é'SE?%gﬁgat&mgre
each indepen@entIySZ@loo or 1; v and w are each
|ndependentl 1; 10 R3 is hydrogen, F, O, Br,
I et #8%Ria - scocHs. alkyl having 1. 2. 3
4, 5 or 6 carbon ﬂ%ﬁéchmmdﬁat}m@rmrh 3 or 4

car bon aton&,amﬁq (CH2)y-CF3, R14 is OH, alkyl having

1, 2, 3, 4, 5 or 6 _carbon ato al koxy having 1, 2,
3, 4, 5 or 6 carbGf g@gf%nda “EJﬁnt'ltﬁ%ro( ) bb- CF3; x

i s R@er o ts)hjtdrogenst@Ir (Br Il -CH,6NCB, -CaRkli4s -36pC Hay aikyl having
ggl It: tzﬁ(ré(riéo 4 exc udC‘%r oﬁ%ﬁ?ﬂ@y@&oﬁ%@ngor r?llléﬂa? 4 carbon
whi ch R2tems, -Qx-&do) .0 and R3 is For O,

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

aa is zero or 1;

. 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 Ci 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
is Cl and | |

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

substituents are each hydrogen.

'In a second aépect, there is prbvided a process for preparing compounds
of the formula | or salts thereof, which comprises converting compounds'

of the formula i by electrophilic aromatic substitution to compoundé of the

formula |




excl udi ng conpounds of the formula | in which one of
the R2 and R4 25 substituents is G and the other of
the R2 and R4 substituents is CNand R3 is O and.
excl udi ng conpounds of t formula | in which RL is
NO2 and the other substitdents are each hydrogen. 30
In a second aspect, there is provided a process for
prepari ng conmpounds of the fornula | or salts
t hereof, which conprises converting conpounds of the
formula Il by g4ectrophilic aromatic substifR4ition to
conpounds of the formula | 35 8a R%Q 4 R5; R3 R51 R3
F F FS RRS R2-R3IIMF FFFRL to
R5 are egg : i ned above—skn a thFrd hspec , there
i's prov ded ogipound of the fornuFa_\ ﬁglts
thereof'as de BRove for use as B ynth tlc
|nterneﬁlétg In a fourth aspect, there ks ®f ovi ded a
conpound bf the fornula I and/or salts thereof as
defined above fior use as a synthetic interpediate for
the preparation of nedi canents, diagnostic aids,
quid crystals, polyners, pest|C|des her bi ci des,
Whﬁﬁ@"ctod85 argeachi as defined ghoxei t i ci des, i nsecti ci des,

acaricides and arthropodicides. In one enbodinent,

preference is given to conpounds of the fornmula I in
In Mhﬁ@ Y
#hhid as%]ect %hé}eolrsB[Sr’oﬂd%d:g'\&oar?gQwéﬁ@o'f?y%forﬁluhﬁ)‘i and/or
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and/or 2salls otheteohr 89N defiheds abBveRfoRN@sdBas a synthetic
intermediate for the preparation of medicaments, diagnostic aids, liquid
crystals, polymers, pesticides, herbicides, fungicides, nematicides,

parasiticides, insecticides, acaricides and arthropodicides.

in one embodiment, preference is given to corhpounds of the formula | in
which:
R1 " is Cl, Br, |, :CN, -SO2R86, NO2, alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O3-(CH2)p-(CF2)c-CF3, ~(SOd)e-(CH2)+-(CF2)g-CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4,
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be replaced by fluorine atoms;
R6 is OH, F, Ci, Br, | or alkyl having 1, 2, 3 or 4 carbon
atoms;




are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atonms or -CH2-CF3; a,bandc 5 are each

i ndependently zero or 1; dis zero, 1 or 2; eis zero
orl; f is zero, 1, 2, 3 or 4, 9g is zero orl; 10 or Rl
Is -(CH2) h- phenyl or -0-phenyl, in which the phenyl
radi cal s are sq@g&ituted or substituted by 1, 2 or
3 radicals s romthe group consisting of F

a, Br, 1, -0 -(@r)acthtdepdridenyly ydrogen] alildd havimg % 2, 3
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substituted by 1 I'ca ected fromthe
group consis@ing & 2810, &0 28 , |, -Om (CH2)n- CF3,

al koxy havi gg 1, i®2zerd ¢ir1:4 car bon atons, al kyl having
1, 2, 3 or 4 carbon atgmﬁggnd S2CH3; 25 mis zero
or 1: nis zéro, © Orf"'lszero 1, 2, 3 or 4;
R2 and R4 ar g eacis zerdapendent |y hydrogen, F, O, Br,

10! CN, (CH2)0(CF2)p 30 CF3, NRORLO, -OR11, - SRI12,

_(SOr)s-(CH2)t- (CF2)u-CF3, al kyl
ha\an 15 (QHZE -pheny asr-Opheihon at oms, cycl oal kyl
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is zero or 1;
k is zero, 1, 2 or 3;
h is zero, 1, 2, 3 or 4;
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20 Ri1 is -(CH2)-heteroaryi,
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which is unsubstituted or substituted by 1, 2 or 3 radicals selected
from the group consisting of F, Cl, Br, |, -Om-(CH2)y-CF3, alkoxy
having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3 or 4 carbon
atoms and -SO,CHpg;
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, Cl, Br, |, -CN, -(CH2)o-(CF2)p-
CF3, NR9R10, -OR11, -SR12, -COR13, -SOqCHa3, -(SOr)s-(CH2)t-
(CF2)y-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;
RS9, 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, alkylsulfonyl having
1, 2, 3 or 4 carbon atoms;




r 4 carbon atons; 10 R13 is OH, al kyl having

4, 5 or 6 carbon atons or al koxy having 1, 2,
, or 6 carbon atonms; o0 and p are each

|ndependen ly zero or 1 5 g a0d r are each

i ndependently zero, 1 or 2; s is zero or 1; [
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atons, - CF3 15 R14 is OH, al kyl having 1,
2, 3, 4, 5 or 6 carmaclatr@ﬁpsendamtﬂmwomarv‘h ng 1, 2, 3,
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54, 5 or 6 caphgy atons or - Oaa- (CH2) bb-CF3; x is zero

orl, yis zero, 1, 2 or, 3;, 20 as is zero or 1; bbis
zero, 1, 2 or 3; R¥ Pecmmeag@ﬂentb/ zep, 1@ 2;1, - CN,
- SO2CH3, aI kgxy h@viere ok.1;2, 3 or 4 carbon atons,

NR15R16, (CH2 ee- ( )
- (SOgg) hh- ( )il )ﬁfci@.”‘m kyl having 1, 2, 3,
4, 5 or 6 25ucar bcsrzerbanm or cycloal kyl having 3, 4,
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hydr ogen atons may ced by fluorine atons; RI15
and R16 are each i ndep@feieash yndapendeyaly, zerbloy(1; havi ng

1, R& 3is Beged, FACh®L, AL-ON -TORHH2-S&GHY dalkfl ehaﬁm!w 2,

ff are egac nde end ntf zero or 1; gd is zero
2: hh ,g r% 1car on atoms alkoxy 'having 1, 2, 3 or 4 carbon

atoms, -Ox-(CHz)y-CFg,

R14 is OH, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
alkoxy having 1, 2, 3, 4, 5 or 6 carbon aioms
or -Oaa-(CH2)bb-CF3;
is zero or 1;
is zero, 1,2 0or 3;

aa is zero or 1;

bb is zero, 1,2 or 3;

RS is hydrogen, F, Cl, Br, I, -CN, -SO2CHg3, alkoxy having 1, 2, 3 or 4
carbon atoms, NR15R186, -Odd-(CH2)ee-(CF2)-
CF3, -(SOgg)hn-(CH2)ji-(CF2)kk-CF3, alky! 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»>-CFa3;

dd, ee and ff
are each independently zero or 1;

gg is zero, 1 or 2;

hh is zero or 1;

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

kk is zero or 1;

or
R5 is -(CH2)-phenyl or -O-phenyi,
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35 jj is zero, 1, 2, 3 or 4; kk is zero orl; or R5
is -(CH2) 11- phenyl or -0-phenyl, 11 in which the
phenyl radicals are unsubstituted or substituted by 1,
2 or 3 radicals selected fromithe group consisting of
F, d, Br, 1, -Om(CH2)nn-CF3, al koxy having 1, 2, 3

or 4 car; : yl . having 1, 2. r 4 carbo
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the formula I in which RL and R4 are each NH2 and R2,
R3%nd R5 are each hydr ogen, and 20 excl udi ng
coftounds-(@HNGehémroaryh | in which R2 and R4 are each
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descri b&PBS 8B -SB2CH3: - S02R6 where R6 is OH, F, O,

Br, I or alkyl hapi ngislzerd.qrd;0r 4 carbon atons, or

-N02; particular preference is. given to compounds of

the formula | in ¥hich®Ps! @3 bed by A, Br, 30

I, -SO02R6 wheoe R& zevoOH 2r3,@r4;0r -NO2; very

Pashufis enpiighgsence | o guen, o comounds of the
exciuding the compound of the formula | in which R1 and R4 are each NH>
and R2, R3 and R5 are each hydrogen, and

20  excluding compounds of the formula | 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.
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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,

30 |, -SO2R6 where R6 is OH or Cl, or -NO2; very particular preference is
given to compounds of the formula | in which R1 is described by Ci or NO2,
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, I, -SO2R6
where R6 is OH or Cl.
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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, I, -CN, -(SOr)s-(CH2)-(CF2),-CF3 where s is zero and t and u are each




in particular by NO2. In a further enbodi nent,
particul ar preference is given to conpounds of the
formula | in which RL is described by d, Br, |
-S02R6 where R6 is OHor O.135 In a further

enbodi ment, preference is given to conpounds of the
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heterocycle of the formulM 111 \ NI1Il 10 where
X and Y are each i ndependentty~desCri bed by CO or SQ2,
R11 and R12 are each independently hydrogen, alkyl
having 1, 2, 3 or 4 carbon afpns, -(CH2)v-(CF2)w CF3,

al kyl carbonyl having 1, 2, 3 or 4 carbon atons or
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20 T ofogutier Wit thnithigen atom which bears them, form a heterocycle of
the formula ill,
where X and Y are each independently described by CO or SOo;
in particular, R¢ and R10, together with the nitrogen atom which bears
them, may form a heterocycle of the formula llla:
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and where R13 is alkoxy having 1, 2, 3, 4, 5 or 6 carbon atoms, in
particular methoxy.

in a further embodiment, one of the R2 and R4 rad:cals in the compounds
of the formula | is described by hydrogen.




Olila 25 and where R13 is al koxy having 1, 2, 3, 4,

5 or 6 carbon atons, in particular nethoxy. In a

further enbodi ment, one of the R2 and R4 radicals in

t he compounds of the formula1B is described by

hydrogen. 13 1In a further enbodi ment, preference is
given to conpounds of the formula I in which R3is

descri bed by hydrogen, F, d, Br, I, -CN or -COR14

whdnea fuRbér Emb@dimentabtnie;emevs gg:eh,toZ;onﬁaomdsﬁafdhe Gormula |
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of the formula | in which R5 is described by hydrogen.
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conpounds of the formula I. Alkyl radicals may be

h b Thi | i if th
5 pedfh el Ttsniots FAJB0RE cadtitinfs P OB coffraphammmety.
r adine:,amay dagh insteygridenitly ha® ditheo ithea Bkorl thedRlicoafiguration. The
I f I g
a %ﬁﬁ?ﬁ)’oﬁ %“rﬁb? beﬁ?ﬁ'ﬂ?% ®Srn? ofaéodﬁé%ll Es%‘ijqér@ %ﬁ%%ﬁtﬁgﬁcsnjers, of
n- m&esmatesw@uthuree&r@rmftlnﬂllga% sec-butyl (=
1-met hyl propyl), tert-butyl (=1, 1- d| nmet hyl et hyl ),
207 SR ete R Pt BBl A B bouncs
andf treoformpid!l. One or 30 nore, for exanple 1, 2, 3, 4
or 5, hydrogen atons in al kyl radicals my be

repl aced by fluorine atons. Exanples of such
f | ddwybsadigals rmady bal straigbt-chain fdridweapdeachyThis also applies if they
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(= 1,1-dimethylethyl}, n-pentyl, isopentyl, tert-pentyl, neopentyl and hexyl.
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-frifluoroethyl 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, hydrbgen atoms may be replaced by fluorine atoms.
Substituted cycloalkyl radicals may be substituted in any positions.




exanple 1, 2, 3 or 4, hydrogen atons may be repl aced
by fluorine atons. Substituted cycloal kyl radicals
may be substituted in any positions. 14 Phenyl

radi cal s nmay be unsubstitutedigr be nono- or
polysubstltuted for exanple nono-, di- or

tri ubs i dent or dlfferent radi cal s.
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18 phadator® a5l Tk thagRlo v 20 2., 4- o S-tniazolyl
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I [ 4- r
ory srﬁdm’”P tﬂ@d"laz@’% dé(H 55(12 25, 8- Sor %p;gn%raz' 4, 5 or
pynmlcgnyl 3- org- pyr@lazmyl '2 qrr%m’rgalzgnyﬂ, 1-, 2-,,3-44-, &, 6- or 7-
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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.




35 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. Al so included

are the corresponding N oxid¢s of these conpounds,

for exanple 1-oxy-2-, -3- or -4-pyridyl. 15

Particularly preferred heteroaromatic radicals are 2-

or 3-thienyl, 2- or 3-furyl, 1-, 2- or 3-pyrrolyl,
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conpound ormula | salts thereof,
whi ch conprises converting conpounds of the fornul a
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Fof the formula I, the procedure is to 15
carry ou an el ectrophilic aromatic substitution,
preferably a halmgenation, chlorosul fonati oi4or
nitration. In one enbodi nent, hal ogenaE on (

Br or 1) iRbaf edR& described in \
Conprehens[g:ve ic Transfarnptions: ;A G

Functi onal '\ G &up eparations, VCHP Iks New
Yor Kk, V‘g-léll m ) , pages 619- 62 in theR2
I|teratuFe!c\Ftedthere|n The chlor|nt oﬁl :
effected, For exanple, with NOIS in an Tnert gol vent,

for exanple isg@propanol, CHCI 3, CH2CI 2 or E’?‘ at a
tenperature between -30C and 100C, preferabl'y between

40¢henedR t e Roarel eurhped définefd alsvesol vent. 1 n anot her
enbodi nent, sulfonation or chlorosul fonation (Rl =

SO02R6 25 where R6 is OHor O) is effected as
ddscthebpeparativir ehthe canpowrets oflmfrjrmL@anﬁhet procéditre is to
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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, CH2Cls or EA at a temperature between -30°C and
100°C, preferably between 40°C and the boiling point of the solvent.

In another embodiment, sulfonation or chiorosulfonation (R1 = SO2R6
where R6 is OH or Cl) is effected as described in March's Advanced
Organic Chemistry 5th edition 2001, pages 702-703 and in the literature
cited therein.

In another embodiment, nitration (R1 = NO») is effected as described, for
example, in Houben-Weyl, Methoden der organischen Chemie, 4th edition,
Organo-Stickstoff-Verbindungen IV, part 1, Georg Thieme Verlag Stuttgart
1992, pages 262-341 and in the literature cited therein. Compounds of the
formula Il where R3 = COOH are nitrated, for example, with a mixture of




exanpl e, in Houben-Wyl, Mthoden der organi schen
Chem e, 4th edition, 30

Or gano- Sti ckst of f - Ver bi ndungen 1V, part 1, Georg

Thi eme Verlag Stuttgart 1992, 18ages 262-341 and in the
literature cited therein. Conpounds of the forrrulall
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betpwetemably b@&tweeh 80T andpt®ECer abl y bet ween OC and 40C.
From t he conpounds of the formula | where RI = NQO2, it

is possible to 5 prepare the correspondi ng anilines
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t helefintiepsofFPgd in the literature and/or known to

those skilled in the art. 20 In the starting

compounds, functional groups nay al so be present in

pr dihecstadirfgocompounas tofi¢hé dormolkepli ece rcoomrsercially avediable or
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ired, the purification of the products and/or
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gﬁgﬁglr ?\Pﬁﬁ'@?p a, aglsubgir@@s the | PaRRtiBh08F  1heC RbdicdESand/or
mtermecglages IS e ecfed 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, parasiticides,
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);




35 Exanpl es of the various possible uses of

pent af | uor osul fanyl derivatives are described in the
foll owi ng publications: W 9421606, WO 03093228

(i nsectides, acaricides); DE 49711953, GB 2276379
(her bi cides); 17 DE 10124480, DE 10353658, Angew.
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by reaction with acids or 10 bases. Useful acid
ition salts are, for exanple, halides, %Zmall
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L 55'33 i ?ﬁﬁﬁﬁaﬁi&ﬁéﬁﬁyﬁﬂﬁ% G ffie i Fhey mex also be in
H}ﬂ CHR a’&@N'@Eﬂ%) eq. equival ent 30 HEP n-heptane
HOerst afgbbrevigibAs: MeOH met hanol

DBU 1,8-diazabicyclo[5.4.0]undec-7-ene
‘ N/j
O
DIP diisopropyl ether
25 DIPEA diisopropylethylamine
DME _ 1,2-dimethoxyethane
DMF N,N-dimethyiformamide
EA ethyl acetate (EtOAc)
. eq. equivalent
30 HEP n-heptane
HOAc acetic acid
MeOH methanol
mp melting point
MTB tert-butyl methy| ether

35 NCIS N-chlorosuccinimide




np nmelting point MIB tert-butyl nethyl ether 35 NCIS
N-chl orosucci ni m de 18 dppf

1, 1' bi s(di phenyl phosphi no) ferrocene RT room
tenperature THE tetrahydrofurgs 5 Exanple 1

2- Met hyl - 5-ni tr o- 4-pent af | uor osul furanyl benzoic acid
FERi.,F FO. ON [/ ]}, I CH i

4- ARPhopheny! sul f ur peﬂtt‘?‘ﬁﬁfgﬁ’mwlﬂé@pﬂl@)bﬂ@ﬁpﬁt i on
of RTn(ll) chloride (l#&dmdemperddurml) in concentrated
(3 rcent) 10 aqueo [ution was heated with
st i%-r[_ir:'\_fng to 80C and thg%raﬁd{(ﬁgf@e cool i ng,

4-ni trophenyl sul fur pentafluoride (584 g, 2.344 nol)

e e s e e N
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m xture was stirred at af ipternal tenperature of 85C
for 1.5 h and then al | dweldto cool to 45C within a
further hour. A mixturg-o 12 kg), NaOH (2 kg)
and di chl oronet hane (1.5F1) prepared and added to
the reaction mxture W MHg i
phases were separated, tfiﬂe aqueou
extracted 3 tinmes with 1 each ti pg,of

di chl or onet hane, and the C€onbi ned gani ¢ phases were

dri r d,concentrated under reduced
pr Eggﬁéﬁ“’%%ﬁé?ﬁ“%e%@ 1 6pheny! sul fur

pent af | uori de were obt ai‘g d as a bright yellow
crystalline powder, mp. & 50l it.: 57-59C) D)

4- Am no- 3- br onophenyl sul fur af | uoride F5S Br NH2
25 4- Am nophenyl sul fur penta g (510 g, 2.327
nol ) was dissolved in dichloroneth (71), the

solution was cooled to 5C and, while stirring,
A solution of tin(ll) chloride (1465 g, 7.73 mol} in concentrated (32 percent)

-aqueous HCI solution was heated with stirring to 80°C and then, with ice
cooling, 4-nitrophenylsulfur pentafluoride (584 g, 2.344 mol) was introduced
in 8 portions within 1 h. The internal temperature was kept below 100°C.
Subsequently, the mixture was stirred at an internal temperature of 85°C
for 1.5 h and then allowed to cool to 45°C within a further hour. A mixture of

“ice (12 kg), NaOH (2 kg) and dichloromethane (1.51) was prepared and
added to the reaction mixture with vigorous stirring. The phases were
separated, the agueous phase was extracted 3 times with 1| each time of
dichloromethane, and the combined organic phases were dried over
Na2SO4 and concentrated 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

F5S©:Br
NH,

4-Aminophenylsulfur pentafluoride (510 g, 2.327 mol) was dissolved in
dichloromethane (7 1), 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




1, 3-di brono- 5, 5-di net hyl i m dazol i di ne-2, 4-di one (326
g, 1.14 nol) was 19 introduced in several portions.
with ice cooling such that the internal tenperature
was kept at 3-8C (about 1 h). {i8ubsequently, the

m xture was stirred wi thout external cooling for 1 h
and allowed to warmto room _tenperature. The m xture

wadnfpqycadedn t $VEIRh PaMtORS Withsigs caolig uehl that e internal
abQémpéréthr@%sW@@h ad 3\18"0"(&@0@@ |1Q’30 Sﬁbbé(ﬁtﬁar{t ﬁle.' Phixture was
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o R NG S Finen e dBolied fur-negere (0 m
14§q\ﬁzand\tlﬁq;g(tquséa hizedcyp eqef @g@fgtczj at4°L.nblltyation with suction
di g BOW@a(%%? by . 4\uAdiRe-3- Bl’é)nﬁé’ﬁ?{éd?’lsh!faﬁdpentaguonde as

100, SR Fr e taate T80 hactz (dppf) | 0202 (3
g, 45 nnDI) was added, and a solution gf 270 -
PR ‘*ﬂ%ﬁ?@?ﬁhﬁ"i’iw’&&ﬁﬁ%ﬁéhdid‘ dr opwi se

vvithin2hvvh|Ie the re& i xi@iHe was heated to
reflux. It was subsequently gd to 20 reflux for a
further 3 h and then cool ed omterrperature

diluted with MIB (500 nl), er @dH; hrough a silica
gel colum (14 x.7 cm 70-200 pm and washed with MIB

0
redi\uggg&a r eﬁﬁ?&bb% R?QJ\@S fZI acEt @ér%ﬁ?%?%gpﬁ &2 ), water
15 na&ﬁ%OQ\Bﬂ)ea@%ffrahﬁ’éwlbchthS@ psmqr‘é@n&dionon al Hit,e22b g, 0.9 mol)

i %Fds' héhfedNio POEO! PHC%@@ g{ cﬁ%ggﬁﬁs% ﬁr% 3%3 added,

coll ected, fromwh
seaaﬂataeosqmon Tw‘e 4- amasm@ona@nélﬁukflarctmta;ﬂttqrnd@s (270 g,

Wi 0hg MBB, inadfheliskyeidhe @B0Ghe %scadtﬂ’é@%l?cgww% it 2% while
2. Sie oAl 04 gt P%?Qf%?%ﬂ%@go Egﬂ't?%f I ﬁgéjﬁcggbs(e%%nay heated to
20 76%8flusafor mmmweﬁh&mdﬁmeﬂf b@cﬁiéd o yeba Semp@t@turé5dﬁlﬁit6d with
CH%P?B é‘é@ ?rm) fﬁtepgé WOBB%V&.?E & cBﬁjrr]rtlr?f(Jl 9r7| 7552%0 pm)
and washed with MTB (2500 ml). 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 5.51 of condensate
25 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 NazS04 and concentrated under reduced
pressure. 4-Amino-3-methylphenylsulfur pentafluoride (181 g, 76%) was
obtained as colorless crystals, m.p. 65-66°C.
30
d) 4-Bromo-3-methylphenylsulfur pentafluoride

F.S. : :CH3
Br

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




A mxture of tert-butyl nitrite (90 percent, 37 m,

280 mmol ) and CuBr2 20 (35.8 g, 160 mmol) in
acetonitrile (260 m) was cooled to 5C and, while
stirring and cooling with iceppa solution of

4- arri no 3- net hyl phenyl sul fur pentafluoride (30.9 g,

132, %Ol n MIB (140 m% was added dropw se at

5- 5&5\mm mrﬂol)maCGt%ﬁﬁ 1266 moyes @OA@dé@Saﬁt apd, while
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Dryi ng evapor a
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4 Brmethyiphanytauifph geptafioride, pentwas wseddurinesowithayt further

%ﬁ , 0.62 I d
pur (lilt[ﬁ(t: %la%(? /S'?Ia q@%%)'?txwggzt %yl acet am)d)e o
(900 m) and water (40 ml) was initially charged with

ni &) A9Evarka!riéhgiphBANEERuL Serktdftorid h stirring, and
PdgiZ(dg%f) %p ?'s 7 ;Qe 40 mmpl ) was added.

After stirring at 125C 5§ r— howH, PdC12( dppf )
CH2Cl 2 (16.3 g, 20 mol) anust (3.6 g, 55 nmol)

was again added, and stirri s continued at 125C
for 2 h. Subsequently, 25 the~F K was cooled to
roomtenperature, diluted with n-heptane (400 nml) and
st A mogtuve g Hbsdmosrd- mth@dpﬂnemdsulfnfr peMtbihuprisieu$134-4 @, purity
SOkHb Te

lsHbA CU“SGf?r?ﬂh 'ﬁﬁ(Cﬁlﬁ%ﬁ%Eﬂé t?‘? dﬂt%rracg?nh&gstm@q (5‘?1 mol)

m xture was tere

20 ki énsdingethylacetaenign 4806 mikaad suplar (@ m) 'aaa nmhelly charged with

aq hﬁfdﬁ?e gln\gaﬁeaeéﬁrtéﬁma With Stivfird) afhdrlﬁ@@&(@pdf?f)@HZCIz

ibi ned or gani ¢ phases were shakén wit
vva{@ 7(94560rW'71°|)dW9§d efl. A0 stiEnRg cath st Patferd one hour,

unﬂ’agli(dﬁfﬂedﬂﬁ’i@@s(%% g, TI@n‘frﬁ@iylLahU% EUQIC(rS 6 éessdme.ol) was
n e a er.e
hoaefin SR And sinanas oduiae g2k br 26 §lfequenty,

25 dathe mixturel wasi dowledeto room temperature, diluted with n-heptane
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(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
aqueous 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 mli 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




obt ai ned and were purified by chromatography on a

silica gel colum 35 (7 x 55 cm 60-200 m 4:1 to 3:2

n- hept ane/ di chl oronet hane). The first 21 fraction

obt ai ned was 6.5 g of 4-brono23-nethyl phenyl sul fur

pentafl uoride (reactant) as yellow sh Iiquid, and

thn711 8 of. 4-cyano- 3-nethyl pheny]| sul fur
l{agflpﬂm%%lé ngQ% ﬁé@q%eq -PmeRrmethy en){/lsulfur pentafluoride

2 Mﬁd@dmﬂ f@ny@fdwign oaquﬁuréwwlt ﬁ@ﬁzozm @Cl('élg%‘fs%f%yano-
m,xt u ano- 3- nme ul fur
f%‘?'?eé‘é’is(“ﬁr Ee@t E%@d%aﬁ)a P%i%%?ﬁ?‘é@h g, 510
mml) and water (60 m) in ethylene glycol (160 rri)]c
t t or
5y 2R BrlnboB ARSI B Bl AN erper atur e and

diluted with MIB (150 m) and water (250 m), and the

mxture was filtered w FfBsuction.Ciihe phases of the
filtrate were separated, an el aqueous phase was
acidified with concentrated agueous HCl sol ution, and

the precipitated solid was fI ergomff W th suction.
41.1 g (93% of

o aliiee! SavBrPELelAERIIRE Fehidondedi1cs 8- 160.4 o).
2- myuzamgt 500 aamehtaid weters @G0 uﬂ)anybtm;m glyaol 4160 ml)

O s flardar 0 RS ALSY BRULHRSTM BERE T £ RYUSS thon

dISSO ved
10 sor:goledntcvarﬁ@pmatenmeramrm and chlum%vaMTB 20 5@emk and water

ad@@ﬂ) )OI%\’MoSﬁ'ae mﬁtd?‘éx\wé qufé?éd 'vﬁ;H stic. aﬁﬁe %hzﬁés of the

for pour ed ice, 300 m

E'iﬁ%wsr%mra éttmee apaeoust phasey Wap fclﬁ“f@% with
t heané&ﬂr&ﬁﬁ@@qabowﬁdll édl@ticﬁd em‘df theThrecipibredy Sdlldwas filtered

S OL Ko 291 954 2 et BeolBpsia o benzoi
15 I\/eahryll w@earbtamedaskdcémrdne&wstam‘ upr 83841887MY] benzoat e
FOFj.F FS(\ O F! 4 NH 22 and nethyl

5-am no- 2- chl or o- 3- pent af | uor osul f anyl benzoat e
g) 2-Methyl-5-nitro-4-pentafluorosulfuranylbenzoic acid

6.0 g of 2-methyl-4-pentafluorosulfuranylbenzoic acid were dissolved in
60 ml of a 90% aqueous HNO3 solution and, at RT, 6 ml of a 96% H2SO4

20 were added dropwise. The mixture was left to stand at RT for 28 h, then
poured onto 300 g of ice, 300 mi 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

25
Example 2: Methyl 3-amino-4-chioro-5-pentaflucrosulfanylbenzoate




- pressure with CQ2. The fivkrlr e | was

FA O R\~ ,FFM5 O F NH2 a)

3- Pent af | uor osul f anyl benzoic acid F OH F~I,F FM5s O F

5 13.00 g of (3-iodophenyl)sulfur pentafluoride

(Tetrahedron 56, (2000) 3399) 29and 6.15 g of nethyl

i odi de mere di ssolved in 200 m of diethyl ether

(an dro and. t he soluhfon was added dropw se to
ﬁ@éﬂ'@gu fhlofp-grpeptafiyasesyfanylbeazoatene

reactlon m xture was stirred at reflux for one hour,

then cooled to -10C and_spagge fund@r at nospheric 10

tirred at RT for

16 hours, then the red&Ty
pH 3-4 using dilute aquedus Iution and
extracted 3 tinmes with 200 [
was effected over MJSO4 and the sol vent was renoved
under reduced pressure. 7.20 IN f a colorless,

anor phous powder were obtained.” 25 Rf (DI P)/2%10Ac) =

0.5 249 b . .

3- ﬁ*??%@'&gﬁl%%fpﬁpﬁwkb%q%ﬂﬁpbenzoi c acid FOH FJ,F
FM51 O F/ N2 4.0 g of OH
3- pent af | uor osul f anyl ben;(Dl,E acid were dissolved at RT

in 50 mM of 20 100% H @ H2SO4 wer e

added with ice cooling. re s stirred at RT
for a further hour, and finalYy the product was

o0

for 6 days, then poured onto g of ice and stirred

5fi 'mfoe&of) {3-ioM

15

20

crystal’s were OPH #1!%0'!J Iﬂ?peﬁtailﬂga&é’é %&i r:ngng%ﬁsoo) 3399)

c) et Byl Bk 'i“legl}@ 'B@Hﬁ'@aﬂe{%r@%ﬁm‘(%y'ﬂ Bute diethyl ether

(anhydrous) and the solution was added dropwise to 2.87g of
magnesium/20 mi of diethyl ether. The reaction mixture was stirred at reflux
for one hour, then cooled to -10°C and sparged under atmospheric
pressure with CO2. The mixiure was stirred at RT for 16 hours, then the
reaction mixture was adjusted to pH 3-4 using dilute agueous HCI solution
and extracted 3 times with 200 ml each time of EA. Drying was effected
over MgSO4 and the solvent was removed under reduced pressure. 7.20 g
of a colorless, amorphous powder were obtained. ,

Rf (DIP)/12%HOACc) = 0.51 MS (DCI): 249

b) 3-Nitro-5-pentafluorosulfanylbenzoic acid

F OH

F

I

F.'
F

/

\
m.-—"

O

T

NO,

4.0 g of 3-pentafluorosulfanylbenzoic acid were dissolved at RT in 50 ml of
100% HNO3 and 10 ml of H2SO4 were added with ice cooling. The mixture
was stirred at RT for 6 days, then poured onto 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 (ES™): 292




5

FI/IFFF/ 0O FN® 4.4 g of

3-ni tro-5-pent afl uorosul fanyl benzoi c acid were
dissolved in 100 mMm 5 of MeOH and 5.4 ml of SOCI2
wer e added dropw se at RT. Thegm xture was boiled to
reflux for 5 h, the volatile constituents were renoved
under reduced pressure and the residue was
coevaporated once with 100 ml of toluene. The residue
vasc)Meibyes oitra Bhsshtafuciosiimyinzdsieng 1: 8 EA/ HEP
and 4.2 g of a colorless oil were obtained. 10 Rf
(EAVHEP 1:8) = 0.18 Ms (Dgl): 308 (g)/l\/bthyl

3- am no- 5- pent af | uor osuIFf\ary)ﬁ benzoate F O FBI /F F S
0O FNH2 3.0 g of nethylS
3-nitro-5-pentafl uorosul fFény oat eSner e di ssol ved
in 1550 mM of MeOH and 5 HOAc and 200 ng of
Pd/ C (10% were added. The m XtUre was hydrogenat ed
under a standard pressure of hydrogen atnosphere for
20 h, then hydrogenation was efttected under 6 bar of

7 A8 i r ot iR logbo i eltfiecdid Wi JShivagyin 100 m
pr e¥de@H andth.4imi of 8OLIpiwera addadptimpwiselat RT.20heimixture
D'vl?és Eo%dg ﬁ? Mo bDfdr)s rtw,zﬁ%u\%laﬁ@t@ﬂstipbents were relrpgved under

(
3-am no- or o- o-pentar | uor osul anyl benzoat e ar
metrRgyiced; pEassHE andrhedesidgepuas gpevaporatastonce with 100 ml of

| f aplikhenTearesidbe wad chromat®irByhed on silica gel using 1:8 EA/HEP
3-ani B‘P 5-€fent a]fl uor Oﬁu| fanél enzoate were di ssol ved
i n anggt- 710 ofa PGPS ahderaRRtaNed.y of NCI'S were added

10at RFQEA/HEP £8) atd.t® was boiled to reflux fauS3DCI): 308

15

20

25

then allowed to cool to RT. 10 ml of a saturated
aqueous Na2SO3 sol ution and 100 m of a saturated

aq e MethKad-amined-perdailudrosulfanytbearnizontendded and
extraction was effected 3 _times with 150 m  each tine
of EA. Drying was effectl__eq ever MgSO4, the sol vent was
renoved under reduced pressure.andithe residue was
chromat ogr aphed on sil Fcd gg 5T ng'Cl: 6 EA/ HEP. 508
ng of methyl 3-am no- 4- chff or

5- pent af | uor osul f anyl benzoat e~grid 94 ng of net hyl
5-am no- 2-chl or o-
NH,

3.0g of methyl 3-nitro-5-pentafluorosulfanylbenzoate were dissolved in
50 ml of MeOH and 5 ml 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-pentaflucrosulfanylbenzoate and methyl
5-amino-2-chloro-3-pentafluorosulfanylbenzoate

2.2 g of methyl 3-amino-5-pentafiucrosulfanylbenzoate 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 NapSO3 solution and 100 ml of a saturated aqueous NazCO3




3- pent af | uor osul f anyl benzoate as well as 1.39 g of

nmet hyl 3-am no- 2-chl oro-5-pent af | uor osul f anyl benzoat e
wer e obtai ned; each as colorless oils. Rf (EA HEP

1: 6) = 0.26: nethyl 24

3-am no- 2-chl or o- 5- pent af | uor osul fanyl - 10 benzoate Rf
(EA/HEP 1:6) = 0.15: nethyl

3- dflwinmwere dhen sddedeaf| axdiastion fwasy effedied Aotimes Rith 150 mi

( EAADRP tifrieb)of =FEA. I6ryinge Wt effected over MgSQ4. the solvent was
5-am no- é chl or o-5- pent af | uor osul enzoate 15 MS

( ESENOVE,

c'l-ﬁn%%zf Hﬁl Ul’wﬁpﬂ'@ gemdue was chromatographed
- @ cn'm:aSgwmfaﬁg upBOEW/HERY | 508 Hq%faﬁiéth | 3-amino-4-chloro-

%ﬂ Or%ﬂggésnmylygg%a/ S l,i!a{]g ngé%% ZBP gﬂggwb C%,—1ta\m|no-2~chloro—

3 p’bpeaﬂalﬂuomssllfalﬁydhgmmtdel as WElit razheldd®g 9%, mel@0)3-amino-

33%&&@@ 8 ’w@mm&réggf Q‘% g{er%scgﬁéﬁego%af@ﬁ% colorless

nutes) The mxture vvas stirred at 60C for a

f I
A 18 b A syl gy

10 58eNgPathe sol vent was rem)ved under 25 reduced

15on M (Foa
2-chl oro- 3-pent af  uor osul fanyl ani line and 1.10g of
4-chl or o- 3- 5ent afl uorosul fanylaniline as well as 2.73

20

25

30

35

0.18: 2-c g :
(EA/HEP14)e\§ 1

pr &S (FA/HERO01:6) =0f0. t5:seistpat 3”aﬂhﬁ6—4%’rﬂ@ﬁ#§-p@ﬂtﬂﬁ@érosulfanyl-
SO'btﬁniZ%t and 50 m of a saturated aqueous Na2S

sol
3 tRfnESAMMER 16D =70.261cmethiyie5-amiabi2ctordbypientaflusess ulfanyl-

Swere then added and extraction was effect ed

otl)%% gg over MgSH4, the solvent was renmoved under
SJressure and the residue was chromat ographed

RAChEHMICHBENIA HEP. 2. 02 g of

g &PemRia S edhigrgrdreataiiuresilianyiapiling | and wérahloro-3-penta-

ObmabftﬁéﬂJJfaRf/IaﬁﬁﬁéHEP 1:4) = 0.31:
2 chl or o- 5- pent af | uorosul fanyl anil i nslK Rf (EA/ HEP 1: 4)

Chent af | uor osul fap apiline 35 Rf

chl or o- 3- P&t 3 urlﬁanyl ani | |Fne/ - AN
- - --- 25 NB (D each 253 Exanplfe 4
2- (4-Ni tro- 3- pentafttior osul f anyl pheny, )y Sei#rdol e- 1, 3-d
i one and

8.00 g of 3-pentafluorosulfanylaniline (Tetrahedron 56, (2000) 3399) were
dissoived 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
reduced pressure. 300 ml of a semisaturated agueous NaHCQOs solution
and 50 mi of a saturated agueous Na>SO3 solution were then added and
extraction was effected 3 times with 100 ml each time of CH2Clo. Drying
was effected over MgSO4, the solvent was removed under reduced
pressure and the residue was chromatographed on silica gel using 1:4
EA/HEP. 2.02g of 2-chloro-3-pentafluorosulfanylaniline and 1.10g of
4-chloro-3-pentafluorosulfanylaniline as well as 2.73g of 2-chloro-
5-pentafiuorosulfanylaniline were obtained.

Rf (EA/HEP 1:4) = 0.31: 2-chloro-5-pentafiuorosulfanytaniline

Rf (EA/HEP 1:4) = 0.18: 2-chloro-3-pentafluorosulfanylaniline

Rf (EA/HEP 1:4) = 0.11: 4-chloro-3-pentafluorosulfanylaniline
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2-(2-nitro-5-pentafluorosul fanyl phenyl )i soi ndol e-1, 3-d
ione O OO O N+. N\ NOO ONII .-F ,F FFFE
FFFF 5 a)

2- (3- Pent af | uor osul f anyl phenylpgi soi ndol e- 1, 3-dione: O
NO ,-FFF FF 159 (68.44 rmol) of

3- pent af | uor osul f anyl phenyl am ne was suspended with
10.M2 (BGlb®agh 28301 ) of phthalic anhydride in 40 m of
a acetic acid 10 and boiled under reflux for 2 h. The

react m. xtu adm xed with 400 nl of
rﬂ §0(4~ NtrQn -e#%mlfsawﬁheayl)t%nwﬁ ‘hAlione  and

f i IZ-ez Ritro- Hbentaﬂeermﬁam?lghaﬁﬂhganmbm Bafigie and
subsequently with a little ethanol and dried unde

reduced pressure.
2-(3-Pentaf| uoyosQ any

2-(4-Nitro-3-pe tafNuorasuhfanyIphenyI i SOLF @ d
i one and 2-( 4

5- pent af |-uor @
(2.863 )]
2-(3-penta Iuoros

20 di ssol ved aIS“O

%I fanyl phenyl )i soi ndql erz.l, 3-di one was

in 3.29 m of conc@qirated nitric
acid, andthglfrk_I ure was stirred Bt/
e

F}Q@for 2 h.
xture was left to stand at room

te'ﬁgQt@tpéﬁaﬂu@l’foﬁuMylpﬂ'é}%/l)"sﬁﬁﬁédléﬂ $QlidHe: on was added
0

ice water and the mxture was stirred for
1 h; thenthe preC|p|tatevva@f|It off with
suction, washed with water, diN-ee puri fi ed

chronatographlcally 26

R

FF

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

F

b) 2-(4-Nitro-3-pentafluorosulfanylphenyl)isoindole-1,3-dione and 2-(2-nitro-
5-pentafluorosuifanyliphenyl)isoindole-1,3-dione

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




on silica gel using toluene as the el uent.
2-(4-Nitro-3-pentafl uorosul fanyl -
phenyl )i soi ndol e- 1, 3-di one having a nelting point of
200- 203C and 26
2-(2-nitro-5-pentafluorosul fanyl phenyl )i soi ndol e-1, 3-d
ione having a nelting point of 175-177C were obt ai ned
i nOR $ilga gebpsingotolugne asdne aduent. 2- (4 -Nitro-3-pentafluorosulfanyl-
2 %eAgm@@inao@emadng@rﬁﬁwh aﬁylrﬁaﬁ %bﬁ@' ainicﬁréa@cd and
g Hﬁ 92 nmol )

B2 o Be e AP RS CASTy3-GlIBRng & melting
1, poihitond75A77pBrestel gbtainedmh & rdlio wen . di ssol ved in 20

5n1 of methanol, 10 adm xed with 53ng of 10% pal | adi um
on activated carbon and hydrogenated at room
t efpamyiel 6e2-4#-Aminpdl-peatafipoassifapylphedylissind&e-1,3-dione
conpl etion of reaction, the catal yst was filtered off
and the filtrate concentratedj The

stirred in a mxture of dichl orgpe and

n- heptane, filtered wth suction ang ed under
reduced pressure. 15 N

2- (4- am no- 3- pent af | uor og nyl )isoindol e-1, 3-d

ione having a nelting pg

Wien the above-descrHgld re

prematurely, g—F

2 (4 hydr oxyam no- 3- pent zp:f’fw‘o;:osul fanyl phenyl )i soi ndol
1,3-dione 0O N HORN O HFF FI,S~-F 20 F F having a

obﬂgﬁ‘lnidrz‘g?%t %‘rp g %ogrp r?ltrlot?l 8221ta?|6on%galfallgﬁghenyl)|somdole-
4- ( 13-8ioBe ofpeedardd dinhgxirapeod )ndete didsphved2inp 20 trall bl eietBanol,
10 ul Earq%léd b\ﬁﬂﬁo%@ﬁé | of (I)O‘% palladium on activated carbon and
hydrogenated at room temperature at a hydrogen pressure of 5 bar. On
completion of reaction, the catalyst was filtered off and the filtrate
concentrated. The residue was stirred in a mixture of dichloromethane and
n-heptane, filtered with suction and dried under reduced pressure.
15  2-(4-amino-3-pentafluorosulfanylphenyljisoindole-1,3-dione  having a
melting point of 176-178°C was obtained.

When the above-described reaction was terminated prematurely,
2-(4-hydroxyamino-3-pentafluorosulfanylphenyl)isoindole-1,3-dione

0

HO._ O
N

$< FF

FF

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

F
20




O N-F FFFF 0.46 m (8.24 nmmol) of sem concentrated
sulfuric acid was slowy added 5 dropwi se at 0OC to a
solution of 1 g (2.74 muol) of 2-(4-am no-

3- pent af | uor osul fanyl phenyl )i g ndol e- 1, 3-di one
(prepared in exanple 5) in acetic acid. The m xture
was_stirred at OC for 10 mn; then a solution of

18 xampledy: 0¥ r3-gibydipisoindole2-Wi2epertalucspaifapyl-
addsshzdhapet se with stirring, and the resulting
solution was stirred at OC for 30 min.__This 10

solution was finally added dropw se & sol ution,
cooled to OC, of 246 ng (2.74 mx copper (1)
cyani de and 536 ng (8.23 nmol) ium cyani de

in 5mM of water. The reacti® re was stirred at

OC for 30 mn and after tenperature for
anot her 3 h. After the erthQf eaction, the

gnd_t he aqueous phase
extracted 15 twice with ethyilacetate. The organic

phase was dried over nagng {uh sulfate and filtered,
the filtrate was concentrated and the residue purified

c hriloftarmd of8dshimeacdl) wf @ensiconcemtrpbed fsutfstic \eicich was! slewly added

i1 / I I ;
STHATEAS o BT O i) g amino

- (1, 3- D oxo- ydr o1 sol n : \ .
sul¥raentafiesrasHifanylphemaksaimalededrdidang tavepansdonnaxample 5) in
gﬂéﬁﬁ@iagﬁi[drnmlhixiur@%a% é'tfirlfé'ﬂ af"—U)’Gllff%r hli)gmﬂﬁ tﬁ@i’? a5|§&fution of

© A- Ami no-.2- pentaf | yor osul fanyl benzopitrile. .
oS8 E o SAPBEE § 5 ot ratEb Had Pl A R s with
ht séifrangat &andD th® fddrltiNg sdlutibn Nvhd stirfddFat FIPEF f&8 306di. This

10"" - . .

1079 sbhaly AP el added dranwise o 2 solyfion, gogledtg 0°C, of 246 mg
f | dd7d4gumolnof iseppetl)t eyanidg @mndpad& g 8 &3ampicd) af potassium
eha dsspl . | ! ) _
1067 %ﬂ:ﬁﬁ%’Eﬂ%@bﬁﬁﬁﬁ?ﬁﬁgﬂﬁﬁﬁﬁeﬁ"ﬁ%%? D% 41 30 min
ni 2Odr GHEre 13t el empemirecionanatiere3 by Mfiarghe. end of the
Af regotoind theédniiktard %Q@d@@grﬂt)ﬁrﬁatéleawghé? afGesd Blﬁ%é_b %xtracted
unger_reduced pressyre._an e residue was purifie _

15y NP GIPUDASSR oFH Sryaic ibeee Was (b PveTRRnesium
RPsliBate(atd Hiittereds |the rfiftrats/ Was conbéitttatedSand the residue purified
aCehithitoblSHMBLIE on silica gel first with toluene and then with 20/1

toluene/ethyl acetate. 4-(1,3-Dioxo-1,3-dihydroisoindol-2-yl)-2-pentafluoro-
sulfanylbenzonitrile was obtained. 1H NMR (500 MHz; dg-dmso: & [ppm] =

20 8.4 (m, 2H): 8.1-7.95 (m, 5H).

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

0—
o)
0
NH, NH
= e
F7I\F FIAF




(0.5%trifluoroacetic acid)).

4- Am no- 2- pent af | uor osul fanyl benzonitrile (1H NWR

(500 MHz; d6-dnso) 6 [ppn] = 7.65 (s, 1H); 7.2 (s, 1H

6.8 (m 10 3H)) and 28

N- (4- cyano- 3- pent af | uor osul f anyl phenyl ) pht hal amate (tH
NVR (500 MHz, d6-dnso) 6 [ppn] = 11.3 (s, 1 H); 8.6
(5,610 mg; 61.63mmol Hf  4-(1,3-dioxo1kB-ditydesiseigdoly|)-2-penta-

&EWOQ%QL%Ifgﬁ%@eﬁzgnl(rﬂé ( l@paréd e (aﬁam%\'& 7) wete didsovedih 30 ml

N (@ aPang). 800 adraKea VB 0D ARg| (3156 mmall of hydaziney hydrate
N ((209%) dThe mikiiPe aeedtingdd aquo@ﬁvtérﬁ;swﬂamrewmu e pdt@rward,
| d%@je EI:F/ ETaxWe N\nffsasNgoncentra#ed under l‘educed/pressdrle é\lnd the

N— (résudeet whs unurified! bpgHrpimaitydrapbet (preptratiye ¢RUGt Parospher

lons at?%e%?flnﬁ gftfﬁmos)giggg%ygaﬁtﬁ;hﬁﬁ a}égﬁ!)n tﬂlelwater

was(Oét%r risiflueroageti¢ oracid)).ni dvhméno- metqibmr@wlf@ny!@ema@utrzle
g qulmﬂRawd)oemHza%ﬂﬂn% {6 Byl 116508, AH)epols! iR 6.8 (m,

d over t he sol Vv

10m§l;f“en%%dﬁuﬁ4 msﬁoe gﬁ% UBF%%FI\’/%PB%YQH%“@’@Q%%& H NMR

somlmtdggamsb}es [ppsm§tl1l103i(ge1H}J%l®gs DIH3 821@;5199 8.1(d,
o s %sﬁg i Qe DA ) S 2B RS, Y855 39S were

N- ©btdingd.ni t r o- 5- pent af | uor osul f anyl phenyl ) acet am de
as vveII as 645 ng of
N-(2-nitro-5- &Jent af | uor osul f anyl phenyl ) acet am de were

15ob made SRN-(4ENito-3-penteftuorosulfanylphenyl)acetamide and N-(2,4-
N- t yl )acetam de M5
( El@)%-nﬂ% s e%@a?%@g@mj&gnagam)aex 88
N-(2,4-dinitro-5-pen | or osul f anyl r[):henyl ) i de
30 M5 (El): 3%L1FRf (DI = 0.11: F

20

25

30

N- (4- ni tro- 3>gént af| uor;@ﬁul fanyl pheF%
(E1): 306 49/

F9 T ERgnpRy
N-(4-Nitro- -Fpen
F~S/'F NH VIS

acet ani =] 1YS)

orosulfan | ph I de O F
ylp gn@? ) eq
N
1 [} | -
O O 0]

1.0g of N-(3-pentafluorosulfanylphenyl)acetamide (preparation as in
Tetrahedron 586, (2000) 3399) was dissolved in portions at 0-3°C in 10 mi of
90% HNO3. The mixture was stirred at 0°C for 15 minutes, then poured
onto 100 g of ice and extracted 3 times with 100 ml each time of EA. Drying
was effected over MgSO4, the solvent was removed under reduced
pressure and the residue was chromatographed on silica gel using DIP.
195 mg of N-(4-nitro-3-pentafluorosulfanylphenyl)acetamide and 280 mg of
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-pentafiuorosulfanylphenyl)acetamide

MS (El): 306

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

MS (El): 351

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

MS (El): 306




20.00 g of N-(3-pentafluorosul fanyl phenyl)acetam de
(preparation as in Tetrahedron 56, (2000) 3399) were
di ssolved in portions at from-35C 5 to -40C in 100
m of 90% HNG3. The m xture w?§ stirred at -40C for -
15 m nutes, then poured onto kg of ice and stirred
at RT for 1 h. The product was then filtered, washed
wi tExample9: Ahet-diticedpenthfluoreslifaayiphpngdaetamide

Chr omat ogr aphy on silica gel usi D p afforded 3.61 g
of N (4-nitro-3-pentafl upr %sul f anyphenyl ) acet am de

as well as 17.00 g of EQ!.~

N- (2-nitro-5-pentaf | uor;:os’ﬁ‘l | )acet am de. Rf
(DIP) = 0.41: F

N- (2-nitro-5-pentafl uor@sul. henyl ) acet am de M5
(El): 306 Rf (DIP) = 0.11N

N- (4-nitro-3-pentafl uor os% fanyl phenyl ) acet ani de MsS

(El): 306 15 Exanple 10:
1, 200y omb-M{srcpbhtamoﬂasnﬂfbhw})ﬁenﬁmo@ftémmm%ptlefp&t’aﬂd@eras in

' 0,5 S/ F . .
< BBteheRs 88,(3900) 3Ehomer dsoilednpertions, at frgm -35°C
5 4010049" Gfin 418mt af 19956 d3NOBamheaniixtures wasr stirsed @énd88C for
i . f 0 [ i
1 8figites e 351ho R RGeSl S KT for 1. The
ad@eeiunt opas deentfilleredsvwashed avittoavader apdndiied amder reduced
ﬁubmg:?@{ bé%rr]ozhbﬁagg%%ﬂ%cﬁ] Vﬂ;?:ag%bf g@% tlDI?OCaff@(F)c%&)B 3.61g of
c:u5#&39%mrﬂpsa%ﬂHPr%P‘faaﬁ’ehemgacsam' a5 A6l @8 17.00g of
10 di Ne(@-hirot Srpeatfiierosuffényiphenylfacetatfidecr ;e adde]gI i nh
(o] | . . I | lrre I er
DORSOL = R MZ Altb sk EiubetyBhyPhet lac ik 500
m M&adhl)130fe of CH2CI 2. Drying was effected over MySO4
ggf&égbg)gfb)éﬁgg-g@ﬁitrb%éﬁféﬂ%ij&ru!f%ﬁﬂHﬁSﬁkxlch%?eﬁHh%
MS (El): 306
15
Example 10: 1,3-Dibromo-2-methoxy-4-nitro-5-pentafluorosulfanylbenzene

Ox, +O
N

\
S Br
f

. a) 4-Pentafluorosulfanylphenol

F
F. F

\
P
F
OH

20  40.00 g of 4-pentafluorosuifanylaniline were suspended in 500 ml of a 35%
aqueous H2S04 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




5 yellow oil were obtained which was used further

W t hout purification. b)

4- Met hoxypent af | uor osul f anyl benzene F FBI /F F 1 \\
F O 5.00 g of 4-pentafluorosyghfanyl phenol were

di ssolved in 50.00 g of dinmethyl 10 carbonate and

DBU wer e added. The m xture was boil ed under

3. 46 f
reﬁnﬁg f? iigctly ghpeaafter, ©Reh! @l PfofwiaCr wese orddasy inyjpaitiens. The
Wi trﬁlxﬂﬁé’ ifstipledEAt RTSHISE GURRE! ¥, hotu?:f ekt %’i&t?ad%ﬁ is effected

@819%%%0“4 Wgﬁa&h‘ F'H“QLBS&E‘Q&& '5'%%% - Eta ey MoSO4

solamtil he. scﬁivmrwaswaémﬁ/éeqtr@@r cm@ucéwﬁ%saréi 38160 g of a pale

5%?3'#%%\9/&3@ TashypEaAines el Bes Useih el iioutagitioation,

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

g. %gé%eﬁo@&@%ﬁ@foépgﬁ%% %%reosul fanyl phenol F Fs

4- et hoxypent af | uor osul far}_yl benze were dissolved in
200 M of CHCI3 and 0.4

RT, 6.84 g of brom ne vvegs t
the mixture was stirredFat/ R
Subsequently, a further 460
the m xture was 25 stirred at
hours. The reaction m xture was ther poured

cautiously onto 100 m of a saturated aqueous Na2SO3
sobuild gof émbnta‘iucrrasmléihyﬂahdnméwm dissblrea indAc0 tiofelimethyl

pf FeBr2 were added. At
hen added dropw se and

@ days.
)

FeBr2 were added and
a further 23

102 of c%ﬁ'a?e ahg%d. @@ gfLI %‘i‘g%daéﬁ r Thg/q%rgr\gag BSiled under
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25

was reno

Chf @grﬁbhgur@n taem .ailgv\@@ tQJ@DngalIDi thlatefobmr@dm()onj of EA.
of SABsaHREOUse :Fﬁixtl.ﬁ@'w&s m@shé@'tﬁ)ce‘m@ ‘?chhl each t|me of a

1,% Di brorm QHgFtso?&( o ent af | uor osul

- enzene
Yo agqueous en W|t 100 ml of a 5% aqueous NaOH

solution. Drying was effected over MgSQO4 and the solvent was removed
under reduced pressure. Chromatography on silica gel using 1:1 DIP/HEP
afforded 2.2¢g of a colorless oil.

Rf (DIP/HEP 1:1)= 0.52

¢) 2,6-Dibromo-4-pentafluorosulfanylphenol

FoF
F’,rs Br
F
OH

Br

3.34 g of 4-methoxypentafluorosulfanylbenze were dissolved in 200 ml of
CHCl3 and 0.46 g of FeBro were added. At RT, 6.84 g of bromine were
then added dropwise and the mixture was stired at RT for 4 days.
Subsequently, a further 400 mg of FeBro 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 Na>SO3 solution and
extracted 3 times with 50 ml each time of CHoCl2. 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




F ~iSSF\ Br F/ O 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 were stirred at RT in 5 ni
of anhydrous DWF for 24 hoursgq Subsequently, the
reaction m xture was poured onto 100 m of EA and 10
extracted 3 times with 30 nl each tine of water.

Dr 9Py was effected over MySO4 and the sol vent was
rem@yBP)ungdeR reduced pressure to obtain 500 ng of a
colorless oil. Rf (DIP/HEP 1:1) = 0.51 M5 (El): 392
15 e)

1, @) DiFBDibrom2-2reidthayy-8-pantafitcbefndiangfblencens ul f anyl ben
5Zene 630 ng of

1, 3- di br ono- 2- net hoxy- 5- pent af | uor osul f anyl benzene
were stirred in 2 m of 80% aqueous HNG3 sol ution
at OC for 1 hour. Subs ntly, tge mxture was
stirred at RT for 20 nihufey;amdyfhen poured onto 50
g of ice. An aqueous Na2 003 Jsol Jtion was used to
adjust 20 to pH = 6 and extrasfionpwas effected three
times with 50 ml each of EA yi hg was effected over
Na2SO4 and the sol vent was rerdved under reduced

by BP0 of, £ R RRnapPrafof syl iendlus 87 md g K2COs and
( Dit 86 HigPofL CBI3l webe 4tirred Bt XBirpSenlldf:anhydrous DMF for 24 hours.
)1” §Lgé;%€éﬁglggg@é)r%ag@ém Wikeuite Wid Pourdf UrRh Y 7 W 'R and
10 3- pxioaated ctirhes ovith- 3@ nhleachatimetafovatepdntyirid was oaffactadh over
| - ' Ri Fobtai
B e B8 g e T Sl s IR aotain
5. 880 gbef a cpleress Pilor osul f anyl phenol (prepared in

exRAAb/HER®): 1)eres1 di ssol ved in 100 m  of ami(EBa@ggj
and a chlorine gas stream was passed through at 0C

for 10 minutes. This warned the solution to 30C which
15 was) 1,3-Dibromo-2-methoxy-4-nitro-5-pentafiuorosulfanylbenzene

630 mg of 1,3-dibromo-2-methoxy-5-pentafiuorosulfanylbenzene were
stired in 2ml of a 90% aqueous HNOg3 solution at 0°C for 1 hour.
Subsequently, the mixture was stirred at RT for 20 minutes and then
poured onto 50 g of ice. An aqueous Na2CO3 solution was used to adjust

20 to pH =6 and exiraction was effected three times with 50 ml each of EA.
" Drying was effected over NapSO4 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-brome-1-chloro-2-methoxy-4-nitro-5-pentaflucrosulfanyl-

benzene i
Oy, +O _ O, +0
F e N F e N
Py cl R B
F F




5 subsequently stirred at RT for a further 90 m nutes.
Argon was used to drive the chlorine out of the
solution and the sol vent was subsequently renoved
under reduced pressure. 5.50 % of a pale yellow oil
were obtained. R (D P) = § 10 b)

2- Chl or o- 1- net hoxy- 4- pent afI uorosul fanyl benzene F
FO/@)Q -Chlaro @~ p@]taﬁucyoaﬂlfanylphenol

g’ﬁb@g of- @?@h%H%&ﬁﬁéhg@%ﬁ&h?&@p%& Sl gxéﬂnpféz‘ﬁg% were

Irre

‘L%‘g mvEO® gl of arelicacigh@ndez tCh|Qrt5’esﬁ%ﬁn gtragmpwyas passed
2 dnm hTdt@° T f6F YDeninBtest TAR Walnid@ thabsintig®® Bb-®ivhich was

50y ﬁUﬁaqu%n'}Eff st ot Rl T i Bp T FimeSe Alian Wssused to

r endpivedthendisiorine dautesf hieesslution tamd tHet 3blveht 4sgsufsegjuently

pal I ' = 8 : .
D2 st et le egibEureof 50 Fabrissigr oifwersoptained.
Fi RfGDIR) ©0.28r 5.30 g of
2-chl or o- I - met hoxy- 4- pent af | uorosul f anyl benzene were
di ssaolved in 150 m of CHCI3 and adnmi xed with 4.73 g
100f yofhivec-dnaetmayrfgpentalipamgsalianyaengsheur e was
stirred at RT for 18 hoursF fhen adm xed with a 25
further 200 ng of FeBr2, Fstitred at RT for 6 hours and
then adm xed with a furgh C y Cot FeBr2, stirred
at RT for 2 hours and |eftFtqg d at RT for 18
hours. The reaction m xture ? poured onto 300

m of a saturated aqueous Na2SO3 sgl ution and
extract ed with 300 Ml of CH2ClI 2. Th or gani ¢ phase

{25448 EENER Ui OBy by bRE 20 81f COPindd 05 o
pr & &hial, warezsiirg-;doat Ei lna'i(bmﬂ of rebydroLp WFéooBtfmUﬁ%énd left
T BahREaf RACTED Jalis 196 OIS aPitied UAAEH Aty 300 m of EA

pent a Iuorosu enzen
15¢ pndpyvashed tlmes W|th 100 mI each time of water. Dryang was effected

with Na»S04 and the solvent was removed under reduced pressure to
obtain 5.40 g of a pale yelow oil.
Rf (DIP) = 0.68

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

F

s

Cl

-n
M “‘)JJ/"T'

OH
Br
5.30 g of 2-chloro-1-methoxy-4-pentafluorosulfanylbenzene were dissolved
in 150 ml 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
25 further 200 mg of FeBry, stirred at RT for 6 hours and then admixed with a
further 300 mg of FeBro, stirred at RT for 2 hours and left to stand at RT for
18 hours. The reaction mixture was then poured onto 300 ml of a saturated
aqueous NazS0O3 solution and extracted with 300 ml of CH2Clz. The

organic phase was then washed with 100 ml of water and dried over
30 Na»S0g4, and the solvent was removed under reduced pressure. 4.20 g of




FO Br 5420 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 m of anhydrous Dik at RT for 24 hours.
The sol vent was then renoved under reduced pressure
and subsequently taken up with 100 m each of water
an@ giorlespel waesebtainedavhich wasoreaeteay fartbeawithout purification.
extraction was then effected twice 10 nore with 100 m
each time of EA. Dy was effected over Na2SO4 and
) ddBteene- 3v@§0rp&m%§0mwnﬁﬂbmwlfaﬂ&@§uﬁ@?e

Chronatography on silica é using 1:1 DI P/ HEP
af forded 3. 44 g of a colbxleSs VISC@PS liquid. R
(DI P/ HEP 1:1) 0. 53 MSK 3
1-Bron0-3-ch|oro 2- met hoxy- 4-
yl benzene and 3-brono-1-ch
| or o- 2- met hoxy-4-ni tro-5-pentafj uor
3.40 g of Br
1- br ono- 3- chl or o- 2- net hoxy- 5- pent af | uor osul f anyl benzen

S5e kg aefded-ipmovi-shicse-4tpentali@rosulDyipherol niwese astired

90%/ ﬁH@pmhFﬁ\@@ g 810K§Qb%t ald -2, é’élg of Gr# f 5@%!5&" anf@irous

m nut es, hen stirre
m ﬁlM%sat RSB FAhuTs:. f"ﬁesqhé%['ttt\f"% the&trem@vagmsi@urréauced
on bPestife QandoéubS"quuéﬁﬂy Qaﬂtéra@bemﬁ 100PRE evbh of A0efland EA.

ﬁ&éﬂ"@"%ﬁ% WEE Jeth i, S da Anpcatiidon s JroeteBsd twice

10 Chnmratw@ dp@ynlozadh iimeafdeh. Dsyimg msagfmdeEper Nas>S04 and
ggﬁ%%@%@t %a@ rer%%v&g L?ncﬂe?l l%d%%lab oﬁﬂ‘eg&lljre. '@r()ﬁ{e)tégr%%ﬁy on
2- eliicaigs! uéingnra;m%ﬁi? afoutsh3 il snloriese viscows- fipwid.

NHR¢ (Dgptﬂl#*ﬂp 65 S ommmmme - -ees {EN-346 -

34 a) I oro 5- pent af | uorosul fany? aniline
(exanmpl e 3) were added dropwise at OCto 30 m of

15 10@ ﬂmo—ﬂtﬂ‘llcﬂ’oﬂ Heghayas4 Sitrd-6 rﬂéfldﬂioétﬂfany&)dﬁﬁéhe and
LV AT i oy
mas then 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
20  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 m! each time of EA. Drying was
effected over Na>S0O4 and the solvent was removed under reduced
pressure. Chromatography on silica gel using 1:3 DIP/HEP afforded 2.00 g
25 of a pale yellow oil.

h- 5- pent af | uorosul fan

ﬁ?sul fanyl benzene

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

oil. Rf (EA) = 0.13 w02005/04§§40 35 PCT/ EP2004/ 012394
What is clained is: 1. A conmpdbund of the formula | R4
R5R3F~F~S\R2 FFRLI 5 whereRLis d, Br, I,
Cléi) 2-680G R, 2-shidro-8l pentsflinares mifariylarilines (e@mple &) beere added

g@gw&?é_é)? t?&@%%@(gﬁ; @95':13 e mlxture ; was Stlél'ed 4at 0°C for

or 1chaiy Boen spasred oontoy d00ag kofl ldea\amdga Jusmd e, plé = 77 using
or sgtﬁéfe@%timaﬁﬂ(}%é& tl(;f; Btrattioh veaé“bﬁéh(’&?ébted 3 times

at ons gg l'aced l'uori ne at ons; gy
5 F uging H0 m e@phatmp@/pf Eé\uth@n drying wasoeffected oysh MgSOa. The
%HFJeRRﬁa%n%nﬁ@ve’n‘f ﬁn@é‘r‘: Pedd?ﬁ%p&%ggﬂ‘r‘e' 6 BY@IP2E80 g of a pale
aV|ng , or 4 carbon atons or-
Cﬂ@ Pl b and c are each i ndependently zero or 1; d
|SF§QEQ)_I)¢3 2, eis zeroorl, 20 f is zero, 1, 2, 3
or 4, g is zeroor 1; or Rl is -(CH2)h-phenyl or
-0-phenyl, in which the phenyl radicals are
unsubstltuted or substituted by 1, 2 25 or 3 radicals
. selected fromthe group consisting of F, d, Br, |
-g - (CH2) k- CF3, al koxy. having 1, 2, 3 or 4 carbon
atons, alkyl having 1, 2, 3 or 4 carbon atons and
- SO2CH3;




is zero orl;, kis zero, 1, 2 or 3; 30 his zero, 1,

.2, 3 or 4; or 36 RlL is -(CH2)1-heteroaryl which is

unsubstituted or substituted by 1, 2 or 3 radicals

se the group consisting of F, s ;
Ao D F S Praving 1 3, 3 o PR TEPga0d012304

atons, alkyl having 1, 2, 3 o4 carbon 5 atons and

-S2CH3; mis zero orl; nis zero, 1, 2 or 3; Il is
zeWhatis cidimé&d r 4; R2 and R4 10 are each
i ndependently F, d, Br, I, -CN, NRORLO -OR11,

-SR12, -COR13, -SOgCH3, -(SOr)s-(CH2)t- (CF2)u-CF3,

al kyl haviompaundxf tBe famBadr 6 carbon atons,
cycloal kyl having 3, 4, 5, 6, 7 or 8 carbon atons, in
which 1, 2, 3 or 4 hydrogen aRans may be repl aced by
fluorine atoms; 15 R9 and R10 are each independently
al kyl having 1, 2, 3 or POR._-dtOns,
-(CH2) v- (CF2) w- CF3, al kyl having 1, 2, 3 or 4
car bon atons, alkylsulf nyI Ag 1, 2, 3 or 4

carbon atons; 20 or ﬁ togj%? her with the
nitrogen atom bearing t F fﬁ(m a heterocycle of the
formula I'l1: X::C NNYIII and Y 25 are each

i ndependently CO or SO2; R11 and R12 are each
i ndependently hydrogen, al kyl having 1, 2, 3 or 4

5 ca&lgg% atons, -(CH2)v-(CF2)w CF3, al kyl carbonyl

10

15

20

25

30

R1 is Cl, Br, I, -CN, -S0O2R6, NO», alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, -(SOd)e-(CH2)+-(CF2)g-CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4,
5, 6, 7 or 8 carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may
be replaced by fluorine atoms,

R6 is OH, F, Cl, Br, | or alkyl having 1, 2, 3 or 4 carbon
atoms;

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

bandc
are each independently zero or 1;

d is zero, 1 or 2;

e is zero or 1;

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

or
Rt  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—(CHz)k-CFg, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CHzg;
i is zero or 1;
k is zero, 1, 2 0r 3;
h is zero, 1,2,3 or4;
or '




having 1, 2, 3 or 4 carbon atons, alkylsul fonyl having
30 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 or 6 carbon atons;gand r are each

i ndependently 1 or 2; 37 s iSzeroor 1; t is zero,

1, 2, 3 or 4, wuis zeroor 1; vis zero, 1, 2, 3 or
4: R15 vwséCkle)@edieroBryfRS is hydrogen, F, d, Br, I,

CN '\Wn oy %ﬂbs’uﬁf@@'dr%’s@shwte&?\f 1;92 gil '3 ?aflghls %eiected

or car on at ons avin

atorrB from G@-IE)’Q/UIUJQHSRMQ@’ FOHCT, Bkl @mr(qidZ)m 053 alkoxy
3, 4, 5 b
2 5 or h@”'"g ﬁaﬁ gtrbé?r‘isegﬂ'%°”- Hont, Y (BRI, 2 3%r Fcarbon

Sor 1, yalamsapd-S9P2Ck%r 3 as is zero or 1; 15 bb is

10

15
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30

zero, 1, 2 op 3; @SZérgcﬁmdrogen F, d, Br, I, -CN,
- SO2CH3, al koxy havin % 2, .3 or 4 carbon atons,
NRL5R16, - O PCH2) @ezetf%F )4PL8F3, - (Sm9) hh-
(CH2)jj t (CF2)ekderbF3, 2,88 byk; having 1, 2, 3, 4, 5 or 6

ca?%gn cg# ms or cycloalkyl having 3, 4, 5 6, 7 or 8
ms in which 1, 2, 3 or 4 20 hydngn at ons

may be aepl aceadchy findependenrityvns;FR15 Ghd ar ¢, -CN,
each 'nftﬁm@ﬂ?nt bRWde@@@ ab@ﬁwav's@gchg ’-(§Or)9KCH2)r

4 carbon at ons and

i ndepené@ﬁz)luspﬁbr%kﬂrh@"ng dg 2, 3, fre,%')oor licgfbog atﬁ)ms, gycloalkyl
Zero or pavinki3, i4S 526" P.or b catbors aldmé; in vithich 9, 268 @r @hydrogen

atoms may be replaced by fluorine atoms;

R9 and R10
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
4 carbon atoms;

or

R9 and R10, together with the nitrogen atom bearing them,

form a heterocycle of the formula ili

it

XandY
are each independently CO or SOz;

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




30 or R5is -(CH2) I|-phenyl or -0-phenyl, in which the
phenyl radicals are unsubstituted or substituted by 1,
2 or 3 radicals selected fromthe group consisting of
F, d, Br, 1, -Om(CH2)nn- § al koxy having 1, 2, 3
or 4 carbon atons, alkyl 35 having 1, 2, 3 or 4
carbon atons and -SOQ2CH3; mmis zero or 1; nn is zero,
1, 2 or 3; Bl isigeemo0rll; 2,30r4; 38 or R5is

- (CH2) 00- het gr oar i ghsi substituted or
substi t ut ed Ey 1,).@22%}?’3’ ?h%ioggls selected fromthe
group consisting ¢fz¢ro@1; Br, |, -Opp-(CH2)rr-CF3,

al koxy 5 havying i5zéo, 3, 9r3 6rgarbon atons, alkyl
having 1, 2, 3 or .4 carbon atoms and - SORCH3; pp is

Szero or 1: rWis oo or 3 00 is zero, 1, 2, 3

?r RB I 1@5; Bydrogeht E ChGrﬁgf-gzlexNDQdL(D?Ré@ln@@gﬁbisoﬁlkwgmving
ormul a i an are eac .an i

or O “dxdh Qe ChpORREE SPRS SRBVARARY 7 PLA carbon
one of wEEMK2-CyaCHRA-CRtdystituents is A and the ot her
and oxcl ud nb Hormbiits AP DS o138 0GR, Giopy atoms

10is N2 and the ot aikoxystigyingt den2s r é, eachr Hydeay§en. atoms

15

20

- 25

30

35

2. A conpound of thepforonbalces clainmed in claiml,
in which: 20 R1 is Cll,;%r,bfb,b gl - S02R6, N2, al koxy

having 1, 2, X3 or i4Z¥8¥ck at ons, NR7RS,

- O (CH2) b- (CR2) c- §dFZero; (508} 8; (CH2) fi (CF2) g- CF3,

al kyl having _1, 21 Sé 4(j > or 6 carbon atons or

cycl oal kyl h&¢i ng Z€ROT5 6, 7 or 8 carbon atons, in
which 1, 2, Bbor 4 byrdr 6g20r& ons may be repl aced by

L AU, o, PO, BaHl, ety Rl 1,2, 2 o
- 4 carbon atoms, NR15R16, -O-(CH2)ee-(CF2)f-CF3, -(SOgginh-
(CH2)ji-(CF2)kk-CF3, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or
cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms in which 1, 2, 3 or 4
hydrogen atoms may be replaced by fluorine atoms; '
R15 and R16
are each independently hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms or -CH2-CF3;
ee and ff
are each independently zero or 1;
ag is zero, 1 or 2;
hh is zero or 1;
ii is zero, 1, 2, 3 or 4;
kk is zeroor 1;
or
R5 is -(CH2)y-phenyl or -O-phenyl,
in which the phenyl radicals are unsubstituted or substituted by 1, 2
or 3radicals selected from the group consisting of F, Cl, Br,
[, -Omm-(CH2)nn-CF3, alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl
having 1, 2, 3 or 4 carbon atoms and -SO2CHazs;
mm is zero or 1;
nn is zero, 1, 2 or 3;
H is zero, 1, 2, 3 or 4;




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

or 4 carbon atonms or -CH2-CF3; 30 b and c are each

i ndependently zero or 1; dis zero, 1 or 2; eis zero

or 1; f is zero, 1, 2, 3 or 38 35 gis zero or 1; or
Rl is -(CH2) h- phenyl or -O phenyl, in which the phenyl
radi cal s are unsubstituted or substituted by 1, 2 39
roB radical s selected fromthe group consisting of F,

&F@ aI koxy having 1, 2, 3 or 4
caﬁ‘)‘son at KCHzggl Eﬁ%\w ng 3 or 4 car bon at ons
and - SOxGigh: is] unwbzs@mednor §Ub5ﬂﬂ’dt3dsbie1r @ o1 3 radigalg selected

h i's zefgm the group ebndstiy of B1 aIS Br,( pH@df ('ﬂmzﬁ)ﬁ-f@*é"alkoxy

which is unsubStituted or substitut

51 adi cal Ba¥Bgecbtdd3 oLt FRGAN HEMs: a}wl J@Nm%ﬂ, ﬁg 3o<?r f carbon
d, Br, atoms &k ( LpsCF3, al koxy having 1, 2, 3 or 4
carbon atons, al kg havlng 1, ZI 3 or 4 carbon atons
and - SO2CH3; misPRero Br¢¥°H lrs zero, 1, 2 or 3; 15
| is zero, 1 2, 3ar 4; R& 2910, R42 ar 8; each i ndependent |y

F, O, Br 1, _SR12, -CORL3,
(SOr) s- (CH25’? %ﬁerggcﬁjéo r%jll having 1, 2, 3, 4, 5
10 or agd saltbtreraobns, cycl oal kyl having 3, 4, 5, 6, 7 20

or e?clﬁ&hgqg)n% Afitts o frtgé\"?bﬁlﬁl]llé | lr?wh?bl”PRZAarW ﬁﬂ%ﬁ@%ach Cl and

at ons A uori ne atons;
ar B3da&ren Gldependent 1 y aI kyl having 1, 2, 3 or 4

Caéi&ﬂﬂdingt @cﬁfﬁpomﬁﬁ"%)‘\’chéqﬁ?rhm&aq:% vathily | v lo@rikieé R2 and R4

hayl b&atuénts is Cl and the other of the R2 and R4 substituents is CN and R3
15 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, -S0O2R6, NO», alkoxy having 1, 2, 3 or 4 carbon
atoms, NR7R8, -O-(CH2)p-(CF2)c-CF3, -(SOd)e~(CH2)s-(CF2)g-CF3,
alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or cycloalkyl having 3, 4,
5, 8, 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, C|, 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;

30 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;
35 g is zero or 1;

or
R1  is -(CH2)h-phenyl or -O-phenyl,
in which the phenyl radicals are unsubstituted or substitu_ted by 1, 2




25 3 or 4 carbon atons, alkylsulfonyl having 1, 2, 3

or 4 carbon atons; or R9 and R10, together with the
nitrogen atom bearing them forma heterocycle of the
formula 111: X N Y 30 Il Xqgnd Y are each

i ndependently CO or SO2; R11 and R12 are each

i ndependent |y hydrogen, al kyl having 1, 2, 3 40 or 4

car bon atrodsradi¢alsi2yelecteH2framCie giokypl canﬁa’tﬁ}g of F, Cl, Br,
haV|ng abkyl splaf g
PR %‘%ﬁ?)‘%‘?f%?‘gm A R i ]

2, 3 4 a?!"'lﬂ 162.chPbh FaEcHRIoms arsl ﬁ@b& 3haV| ng 1, 2,

3, 4, 5 or car b 8fogsi: s is zero; t and u are
each mdepenéently zero or 1, v and w 10 are each
5 ndependent | K zer ds &8fo1;1, R9ri3s hydrogen, F, O, Br, 1,

-CN, -N@, -G@Rdb, 1- 2B6r3; al kyl having 1, 2, 3, 4,
5 or 6 carbon atons, al koxy having 1, 2, 3 or 4 carbon
at s, -Ox-(CH2)y-CF3, R14 is OH alkyl having 1, 2,
3, Rt 5ier(GFphdteroaayions, 15 al koxy having 1, 2, 3,

! 3 R8s TIPTS5k g
10zero, 1 from dhe Prourssansistipgrefgen Cbr BF; I, a—ﬁﬁn-ﬁ(Sthh CF3, alkoxy
t her eof ; E%ﬁ@ewgg%%g Waﬁfmé,%k{ﬂ%&%@ﬂ, 2 B ¥ hrbon

R2 and
atoms and

is zero or 1;
n is zero, 1, 2 or 3;
15 I is zero, 1,2, 3 or4;
R2 and R4
are each independently F, Cl, Br, I, -CN,
NR9R10, -OR11, -SR12, -COR13, -(SOy)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 independently alkyl having 1, 2, 3 or 4 carbon
atoms, -(CH2)-(CF2)w-CF3, alkylcarbonyl having 1, 2,
25 ' 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 formula lli:

30 I

XandY
are each independently CO or SO2;
R11 and R12
are each independently hydrogen, alkyl having 1, 2, 3




R3 is For A, 25 excluding conpounds of the formula I

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 O and excluding conpounds,Qf the fornmula | in

which R1 is NO2 and the other ~“substituents are each
hydrogen. 30 3. A conpound of the fornula as clained
inclaiml or 2, Phéwdrban atensj JCE2)-BeF2)i-CFs0alRacarbonyl
NO2; R6 is OH F, : o | i-ng ;
4 carbon atonms; Egl"EQEB';inzd Ehgf'gf‘éeéﬂéégW@gb%l&ﬁéﬁ?@q{awng
F, d, Br, |, -CNI 2NROR4@arbagratoms;SR12, - COR13,

- (SOr) s- ( CH2R13( Cl2Om, Gl h%lvlﬁrg;I 1, bayi B95Jor # cabondatofns or
or 6 carbon atoms,[ki%m: odl kyl havin 4, 5 7 41

g 3,.4,.5 6, 7

or 8 carbon atons? Vieg ™ 2, 3, 489 OF Eaiben strs:
atoms may beg replsag®ed: by fluorine atons; RO and R10
are each indgﬁﬁgdently al kyl having 1, 2, 3 or 4
carbon 5 at OAEY Y- (CcH2) w( CF2) w CF3, al kyl car bony!
having 1, 2, 3 ogrrsleach indepandersty zdrkydrsiul f onyl

having 1, 2, v% ary 4 car bon atons; or RO and R10,
toget her with e nitrogen atom bearing them 10 form

Oa heterocycle of arfeeadyingependently zsroor'sla R11 and

15

20

25

30

35

RiRgzar ejse haslepepdentil YCRY NogersOR My ISBavHE Galkyl havi
2, 3 olr I??cn?:l)ir;bon at. ons -(C{|2)vig&‘1(‘§F2)w.>,C/:F3C,bfty 3alfyl having
2l Kyl cafbangh 4 PSORG\6a0N alomsg alkoxy havh . 2t dna, 4 carbon
al kyl subfomy,|-ha(@HY,-CF3,2, 3 or 4 carbon atons; RIL3

Al koxy navi 18, B8 dvigiaying o & o8 Tab s epan doms,

zero; alkoxy having 1, 2, 3, 4, 5§ or 6 carbon atoms
or -Oag-(CH2)pp-CF3;
is zero or 1;
is zero, 1, 2 or 3;
aa is zero or 1;
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,
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 Cland
excluding compounds of the formula | in which R1 is NO2 and the other
substituents are each hydrogen.
3. A compound of the formula as claimed in claim 1 or 2, in which:
R1 is Cl, Br, I, -SO2R6 or NO3o;
R6 is OH, F, CI, Br, | or alkyl having 1, 2, 3 or 4 carbon
atoms;
R2 and R4
are each independently F, Cl, Br, I, -CN,

NROR10, -OR11, -SR12, -COR13, ~(SOp)s-(CH2)+-(CF2)y-CF3, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,6, 7




5

20 t and u are each independently zero or 1; v and w

are each i ndependently zero or 1; R3 is hydrogen, F,

ad, Br, I, -CN, -N®, -COR14, -SQ2CH3, al kyl havi ng

25 1, 2, 3, 4, 5 or 6 carbon a:glrzns, al koxy having 1,

2, 3 or 4 carbon atons, -()(-? )y-CF3, R14 is OH,

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

havi ng ©f &cabondatomsorin avhiah o2, 24 onst hwydrogen atoms may be
- Gaa- ( 5 ; i eroor 1; yis zero, 1, 2

or 3; Cg@llggefg?gugﬁnél(?tcﬁ%éis zero, 1, 2 or 3; - ----
------ - -- R9andRA8 R5 is hydrogen or F; and salts

R nd R are ekt opmacpsRliohilFalrliBiy |, 275 thedarbon
, X ir

conpounds of the Ptﬂ%rﬁgﬁz Vﬁ@/ﬁﬁ%’?ﬁ%ﬁ@"&ficqrﬁgn A 1. 2,

R4 substituents BsoCh cumbor htomisheikyiulfohgl Raviagd1 Re, 3 or

substituents is C?I and R3. _is Cl and excl udi ng

conmpounds of the &aﬁtmrbaﬁonﬁ which RL is NO2 and the

ot her substibtuents are each hydrogen. 10 4. A process

: . _ .
ercor ¢ whichenoibl sodten AP sl s bparng tem.

thereof, which co

r
Ofornmula Il bjorel é@gPQfSﬁquP ef ther lermtlactligubsti tution to
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20

25
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conmpounds of the formula IARA R4 R )6 RBR5 R3 F F
FFI / 1~/ FS R F/SF FFRL

N

O a

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;

s is zero;

tand u
are each independently zero or 1,

vand w
are each independently zero or 1;

R3 is hydrogen, F, CI, Br, |, -CN, -NO», -COR14, -SO2CH3;, alkyl having
1, 2, 3, 4, 5 or 6 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, -Ox-(CH2)y-CF 3,

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

aa is zeroor 1;

bb  iszero, 1,2o0r3;
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[T 1 15 where RL to R5 are each as defined in clains
1, 2 and/or 3. 5. A conpound of the fornmula | and/or
salts thereof as clained in one or nore of clainms 1
to 3 for use as a synthetic ipternediate. 20 6. A
conmpound of the fornmula | and/'or salts thereof as
clained in one or nore of clains 1 to 3 for use as a
syR®het ischydiogemedFate for the preparation of

m?h&%gﬁé‘ﬁ%regf' agnostic aids, liquid crystals,
pol'yners, = pesticides, herbicides, fungicides,

nef¥elHdiNgempningsi afithe dernula i de which Basand Bé are @agh £l and
angk3gs trhgapedi ci des.
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 NO> and the other

substituents are each hydrogen.

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
F —> F
\ F
F~g R2 N R2
FF F ™ R1

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.

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.




