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-(SOM g-(CH2) r- (CF2)s- CF3; R10 and R11 independently
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effiiantsyntresirewtishistsriafropnd-nitiehensisulur geplafivoriflg, Whish
qg@@-SOn-CH2k-CF21-CF3, | kyl havi 1,

Cgﬁ%% 4, hé' (()r 6)§asbon) atosrs, z:ycl oal kyIa hzlvi nSVIS,ng4,

5 6, 7 or 8 carbon atons, in which 1, 2, 3 or 4

Irhy rsb gepechttioere imprpvided arpeptassdar ygpdringmompeundoakthe fiormula |
zero, 1 or 2; ‘

R3
FS R2

R4 ‘Y

. in which the meanings are:

R1 | hydrogen, alkyl having 1,2,3 or 4 carbon aioms, alkoxy
having 1,2, 3 or 4 carbon atoms, NR10R11, -Op-(CH2)n-
CF2)o-CF3 or -(SOm)q-(CH2)-{CF2)s-CF3:

R10 and R11 | : .

independently of one another hydrogen, alkyl

having 1, 2, 3 or 4 carbon atoms or ~CH,-CFg;

m zero, tor2

n,o,p,q rands |
independently of one another zero or 1




z zero or 1; k zero, 1, 2, 3 or 4, | zero or 1; or
2)t phenyl or -0-phenyl, -(CH which are
unsubstituted or substit ut gd by 1, 2 or 3 radicals
sel ected fromthe group conS|st| ng of -0Ou (CH2)v CF3,

alkox having 1, 2, 3 or 4 carbon at ons kyl hay
D R ahyarads oS G b Ha -Cladp e, sl banart: ' 4.
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2 or 3 radilwal atoses,datvedch rio®) 8 loe 4diydopgervatsirgs may be
-OX (CH2) 1, 2, 3 or 4 carbon
¥%§f§§?d %&w ng %aé/té%

at ons and 3 or 4 carbon atons,

SO CH3; thero lzem, 13002; 4. x zero orl; y

zero, 1,2053; R3 2p&, &4 | ndependently of one anot her
hydrogen or F; and the salts thereof; which conprises
1b R3 RIKR3 FS HEees 1L 24300 4s| /X R4 /| NOZ R4 NH,
R4 NH2 RL a RL bz&pof{; Il 1V

or
2 . -(CH,)-phenyl or —O-phenyt,
which are unsubstituted or substituted by 1, 2 or 3
radicals selected from the group consisting of
-0,-(CH,),-CF,, alkoxy having 1,;2, 3 or 4 carbon
atoms, alkyl having 1, 2, 3 or 4 carbon atoms and -
-S0,CHg;
t zero, 1, 2, _3 or4;

u zeroor 1;

zero, 1, 2 or 3;

or
R2  -(CH,)-heteroaryl -

which is unsubstituted or substituted by 1, 2 or 3

radicals selected from the group consisting of
-0 --(CH2) —CF3, alkoxy having 1, 2, 3 or 4 carbon

atoms and alkyl having 1, 2, 3 or 4 carbon atoms,

-SO CH3,

zero, 1, 2, 3 or 4;
X zero or 1;
y zero, 1,2 0r 3;

R3 and R4, .
independently of one another hydrogen or F;
- and the salts thereof;

which comprises




R3 RBR3BFSSR2FSSFSSR2Z R4 1 / N-12 RA *R2Z Y R4 |
/| CN RRLdRlLeRL VVI VII RBR3FSSR2FSSL R/

NNNH R4 COZHO9 Y RLR7 O NHz VIl | a) reducing a
4-ni trophenyl sul fur pentafiworide derivative of the
formula Il to the amne of formula Ill, and b)

hal ogenat“?-ng t he corrpo d of the formul 111 in the

G & 3 ]
the formBha |V %ith aRsuitabl & nucl eopwile or an®
or ganoel gnent conpound, for exanple an gl kyl boron
conmpound, where appropriate with catalysis, by a

substituegy R2, and d) repl ing the am noa;i unction in
the COEPO ndagf the formy lg% a hatgge R2

subst i’ and re I5 ' the hal oge stituent
.in thg,.es g f the VI By g, MR
function, tan ) hydjrolyzm the nigrile fhnction off
t he conpound of the fornula VIl to the car oxylic
acid, and¥g) converting theVtarboxylic aci dof the
fornulaﬁélll into the acylguani di ne of the formula I,
wher, Lt e conpoundsF&i_ Bormulae 11, 111, 1V, V,
Y/ d VIlL_Rl to Rj ﬁ glﬁflnedlnforrmlal
and gy-aw #ti € ingepemd “ghe* another F, C, Br
or I. ny I n"a second aspeat, d hemg is provided a
conmpound of the forrmula X RS;-

Vil

a) reducing a 4-nitrophenylsulfur pentafluoride derivative of the
formula Il to the amine of formula Hi, and
b} halogenating the compound of the formula 1l in the ortho position
to the amino group with a halogenating agent to give the compound
of the formula IV, and 7
¢} replacing the halogen substituent in the compound of the formula
IV with a suitable nucleophile or an organoelement compound, for
example an alkylboron compound, where appropriate with catalysis,
~ by a substituent R2, and | -
f d) replacing the amino function in the compound of the formula V by
a halogen substifuent, and _
e) replacing the halogen substituent in the oorri‘pou'nd of the
formula VI by a nitrile function, and ' _
f) hydrolyzing the nitrile function of the compound of the formula VIl
to the carboxylic acid, and
‘@) converting the carboxylic acid of the formula VIl anto the
acylguanidine of the formula |,
where in the compounds of the formulae 11, 1il, IV, V, VI, VIl and VII!
'R1 to R4 are as defined in formula | and _
X and Y are independently of one another F, Ci, Bror I




FSS R6 R4 ( NH2Z R1 X in which the neanings are: R
hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons,

al koxy having 1, 2, 3 or 4 carbon atons, NRIOR 1,
-Op-(CH2) n- (CF2)0-CF3 oriq SOM g- (CH2) r (CF2) s- CF3; R10
and R11 independently of one anot her hydrogen, alkyl

i 1 car, ' M zero, |
in G345 agpﬁca g tfsofov'ﬂ%ﬂﬁa8ﬂﬂsﬂvm£°f&%%QU%t-her ero
or 1; -(SOh) Z- (CH2) k - (GEZ) 1-CF3, al kyl having 1,
2, 3, 4 5 or 6 carbon ato 8, cycl oal kyl having 3, 4,
5, 6, 7or 8 carbon R<ns Ain A@dich 1, 2, 3 or 4
hydr ogen atons may be5rep i by fluorine atons; h
zero, 1 or 2; z zero orli rero, 1, 2, 3 or 4, zero
or 1, or R6 -(CH2)t PHEnylYor Nbiphenyl, which are
unsubstituted or substitutggq4by 1, 2 or 3 radicals
sel ected fromthe group consistyng of -QU (CH2)v- CF3,
alkoxy having 1, 2, 3 or 4 carbon atons, alkyl having
-1, 2, or 4 carbon atons and -SQ2CH3; t zero, 1, 2,
3 ormvh!cmﬂteemaamgﬁarﬁ zero, 1, 2 or 3; 1d or R6

s o i, e
group corfVv éndlill(}? of ﬂ)ﬁa(égl.@jﬂgp 'ﬁ&‘%ﬁc’ dop’(emzs
(CF2)o-CF3 or (SOm)q-(CH2)-(CF2)s-CF3;
R10 and R11 ‘

independently of one another hydrogen, alkyi
having 1, 2, 3 or 4 carbon atoms or —CHZ-CF3;

m  zero,1or2
no,pqrands | .
o ., independently of one another zero or 1;
R6  -(SOp),-(CH,), -(CF,),-CF5, alkyl having 1, 2,3, 4, 50r 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;

h zero, 1 or 2;
z zero or 1;

k zero, 1, 2, 3 or 4;
I zeroor 1;

or
R6  -(CH,)-phenyl or —O-phenyl,
* which are unsubstituted or substituted by 1, 2 or 3 radicals
selected from the group consisting of -O, - _(CHZ) -CF,,

alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3
or 4 carbon atoms and —8020H3;
1 zero, 1,2,30or4;

u zeroor 1;

v zero,1,20r3;




al koxy having 1, 2, 3 or 4 carbon atons and al kyl
having. 1, 2, 3 or 4 carbon atons, -SQ2CH3; w zero,
1, 2, 3 or 4; x zero or 11dy zero, 1, 2 or 3; R3 and
R4, independently of one another hydrogen or F;, and
the salts thereof; In a third aspect, there is
provided a conpound of the formula XI R3 F55 R2 R4
R7 ®&1L XI in which the neanings are: Rl hydrogen,

al kyR6havi(64l,), -heterdaoyl 4 carbon atons, al koxy having
1, 2, 3 or 4 carbon atons, NRLOR1] .

( CF2) o- CF3 hich dseryyp q@@ﬂr@@gt@&y&fﬁ% gals
i ndependentdejecied dipa QOpww TAg
1, 2, 3 or car,bon ato -
7 o p, o, AKGRNEG dege @bsﬂ Yo g“tﬂ&**‘zﬁﬁnﬁ t
or 1; R h r3dy'e4103Fb0f@0"B? :801)2 (CH2) k

-(CF2) 1- CF3 or al 3, 4, 5 or 6 carbon
atons; h zé¥fo, 28¥°'21 r?\g?'g‘}’o orl k zero,1, 2, 3or4,
zero orl; le R3xand R@ermndépendently of one anot her
hydr ogen or F; §7 p(?l{ §Jts thereof. The
‘present inventio t hus Per'at'és to a process for

pr e and Rdanpounds of

independently of one another hydrogen or F;

and the salts thereof;

In a third aspect, there is provided a compound of the formula X1

R3

F,S R2
R4 R7
Rt

- in which the meanings are:

R1 hydrogen, alky! having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, NR10R11, -0p-(CH2)n
(CF2)o-CF3 or —(SOm)q—(CHz)r-(CFz)s-CFs.

R10 and R11
independently of one another hydrogen, alkyl
- having 1, 2, 3 or 4 carbon atoms or ~CH,-CF5;
m zero, 1 or2
n,o,p qrands
independently of one another zero or 1
- R2  hydrogen, F, Cl, Br, [, (SOy),{CH,), «(CF,),-CF4 or alkyl

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

h . zero,10r2;
z zero or 1; _
k zero, 1, 2,3 or4;

I . zeroor 1;




the formulal RB FSS R2Z RA N /NH2 Al 0 NH2 in
whi ch the neani ngs are: Rl hydrogen, al kyl having 1,
2, 3 or 4 carbon atons, al kgxy having 1, 2, 3 or 4
carbon atonms, NRLOR11, -Op-(CH2)n-(CF2)o-CF3 or (S Om
%ﬂ‘ﬁ )r-(CF2)s-CF3; RIO and R11 independently of

g ‘her hydrogen, alkyl having 1, 2, 3 or 4
car bon at ondependanitly-ofiede anathephydrogendr Fy, o, p, q,
randsR'_nde‘@ﬁndently of one another zero or 1; R2
hydr ogen, -(S(g&zlz-(CHZ) k-(CF2)1 -CF3, al kyl having 1,
2, 3,and the saltsghewsaf.bon at oms, cycl oal kyl having 3, 4,
5 6, 7 or 8 carbon atons, in which 1, 2, 3 or 4
hydrogen atonms nmay be replaced by fluorine 2 atons; h
TheesdntdnvetitionZhéa réla®islio K pasieds fdr préparng cofipounds of
tze@o o[l' or R2 -(CH2)t phenyl or-O phenyl, which are
'1?\1 Ul'a‘é'a]‘(uted or substituted by 1, 2 or 3 radicals
sel ected fromthe group cGAsi sting of -CQu-(CH2) V- CF3,
10 al koxy having 1, 2%>8-Oxn.4%2carbon atons, al kyl
having 1, 2, 3 or 4 carjpoplatgms ,and - SQ2CH3; t zero,
1, 2, 3 or 4; u zeroRér Y, Yz 0,°1, 2 or 3; 15 or
R2 -(CH2)w het eroaryl Rt O NH,

in which the meanings are:

R1 hy‘drogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2, 3 or 4 carbon atoms, NR10R11, -Op-{CH2)n-(CF2)o-CF3 or
«(SOm)q-(CH2)-(CF2)s-CF3; .

R10 and R11 _ ,
independently of one another hydrogen, alkyl having 12,3
or 4 carbon atoms or —~CH,-CF; _

m zero, 1or2

no,p,q,rands _
independently of one another zero or 1;

R2  hydrogen, -(SOh)Z—(CHz-)k-(CFZ')I -CF,, alkyl having 1,2, 3,4,5 0r6
~ 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
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which is unsubstituted or substituted by 1, 2 or 3
radicals selected fromthe group consisting of -OX

. (CH2)y CF3, alkoxy having 1, 2, 3 or 4 carbon atons

and al kyl having 1, 20. 2, 3 or 4 carbon atons,
-SQ2CH3; w zero,1,2,30r4; X zero orl; y zero, 1, 2 or
3; and R4, 25 |ndependently of one anot her
gg%'ﬂ Sor F; and the salts thereof; which

conpr hses, asroddpircd;ed in schene 1, R3 R3 R3 FsS N
FSSNFSS e|§4%[/ NO, R4 NHz R4/ NH, 81 RL b R1 11

R3R§ FS R2 FsS\ tfl2 R4 *NH, d R4 Y R4
/ CN kRl R7zemo, WW2B oY R3 R3 FSS R2 FsS R2N NH R4

COzR 9 Y 8lzh & fNH . VI | 3 Schene 1 a) redum ng
a_4-ni trophenyl sul'fur pentafluoride derivative of the
formula Il to the amine of formula I1l, and 5 b)
Rzl ogeﬁﬁ:ﬁﬁg)ﬁgh‘?'ﬂﬁé %m%BUﬁBYOf the for rrul a III in the
ortho p05|t|
agent to g i@tq %ﬁf %HE&RQ 8 Eb:fsltﬁﬂj Igg(:g I'C &
repl aci ng t Ag'eh BIGEPYR GRYR ']‘9? u:c) g of
the formul ajMy htaU{ it G ‘éa%'ﬁ@ﬁﬁ' bﬂ'kyplﬁa\.ﬂﬁg1 2,3
or ganoel emefy 4 LA Qhd 28T
T zero, 1, 2, 3 or4;
u zero or 1;
v zero, 1,2 0r 3;

or
R2  -(CH,),-heteroaryl

which is unsubstituied or substituted by 1, 2 or 3 radicals
- selected from the group conststlng of -O (CH2) -CF,,

alkoxy having 1, 2, 3 or 4 carbon atoms and alkyl having 1,
2, 3 or 4 carbon atoms, -SO,CHa;

w zero, 1, 2, 3 or 4;
X zero or 1;
y zero, 1, 20r3;
R3 and R4,

independently of one another hydrogen or F;
and the salts thereof;
which comprises, as depicted in scheme 1,

A3 3 F3
FS H FyS H F.S X
R4 NO, i NH, A4 “NH,
Y a Rt b A1 c
] il Y
A3 B3 ,
[ R2 F8 2 Fy R2
— —_— —
, R CN
R4 NH, d Ré Y o i
R A1
v
R3 . R3
F.S A2 FS h2 .
: — N, NH
" R4 COH g M N

b s Rl Q  NH,

il




10

15

20

25

30

35

10 al kyl boron conpound, where appropriate with

catal ysis, by a substituent R2, and d) replacing the
~amno function in the conmpound of the formula V by a

hal ogen substituent, and e) replacing the hal ogen

substituent in the conpound of the formula VI by a 15

i trile function, and f) hydrolyzing the nitrile

Sph%é?fgn of the conmpound of the forrmula VII1 to the

carboxylic acid, and g) converting the carboxylic acid

‘-aﬁ)edulalﬁigf%K@é@pﬁédﬂbdfﬂ&?}%@l@%ﬂb%ﬁhﬂ@é‘ Bf tHef fokhigla Il to

Tornmula 1, ere.in the conpounds of the fornul ae
theyaming of fprmulg livand v | and Vi1l RL to R4 are as

bygilogedatiny therstmhpodndotithy fanduld e thedethe pasitibhyto dhe
one anot he r

afiity AR & heidaardin®adans 0 aBR3HS TRt he |

- faeBuehivGan®l i s descri bed by hydrogen, al kyl having 1,

Pyl bR LB FIE St L i

ajsHitePlersinappile or @RcorgapealeMan) ¢osaNdafanaxapRIe /4§ 1,

alRylbdré corhp&andobh&eCaFpropriftdanith dataf/aib, Wyed subetitsent

~zéro, l-or 2 and r is zero or 1, with particular
Rér@'ﬂ@rence for compounds in which R are described by

- dBpyuing theraminafehbiion id theecdropoiret obteddimmelatV by a

r r e ] [.yen to conmpounds of the formula I in
hé’lﬁﬁ%ﬁ Sgggtﬁgéﬁtégbyi bed by hydrogen, alkyl having 1, 2,
eRreplacing thephalogen sbslituesttn-thelapmpcordyiidhe formula My a

" nitril@funclicANdny is zero or 1, phenyl or -0-phenyl, which

re unsubstituted or,. supstituted i ndi_cat ed j t
) A G e P LAl uNeion o the arihavenigy s he
catBegylicsd ynchydr ogen or nethyl. In a further

oAl BRI 7 RO

oftherfoawla [The procedure for preparing the compounds of

-Wf:'%% MEE}Hﬁ%dodnasid?gﬁé gc#rh%fﬂ%é‘y?'!ﬂ,? o, ?I,W&WII” to

nvert e ‘conmpounds or nmu by net hods
Ritde Rt aie g5 defings 8 foanulanleantduct i on of aromatic nitro

X GRRIPP BRsl hdePendsipbf 6naBhofer MM, Boginiounds of the
formula Il1. Such nmethods are described, for exanple,

in: R C. Larock, Conprehensive Organic 5 _
InTsrenemboamiérdnpreféreBetde ghvenRorompmalds@fdop formula | in

ESEEE BATE o] A A AR 1% o BB o

methoxy, ethoxy, NR10R11, -O-CH2-CF3 or ~SOp-(CH2)-CF3 where R10
and R11 are independently of one another hydrogen, alkyl having 1, 2, 3 or

- 4 carbon atoms or ~CH»>-CF3, and where m is zero, 1 or 2 and ris zero or

1, with particular preference for compounds in which R1 are described by
hydrogen or methyl. In a further embodiment, preference is given to
compounds of the formuta | in which R2 is described by hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or ~8Op-(CH2)K-CF3 where h is zero, 1 or

- 2 and k is zero or 1, phenyl or —O-phenyl, which are unsubstituted or

substituted as indicated, with particular preference for compounds in which
R2 is described by hydrogen or methyl.

In.a further embodiment, preference is given to compounds of the formula |
in which R3 and R4 are described by hydrogen. '

The procedure for preparing the compounds of the formula | is initially in
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therein. Subsequently (step b), the conpounds of the
formula Il are dissolved in an 10 organic solvent A
and reacted with a hal ogenating agent, for exanple a
brom nating agent. The reaction tenperature in this
case is generally from -30£ to +150C, preferably 0oC

4 A erBR ) TA Sonen ErabeFRS APl ork A Bl b ghe

knben inpoiseipld &nike atdudtionaofgeomiahie nites abmpoyndsiet i on

aﬁ)}%‘éﬂ& %nﬁﬁ% o ‘é@ﬁ*f}%ﬂpaé of H'u%)%rﬁdp:ﬁﬁ’lq %’&h rﬁéﬂhbﬂ algron

organi c
d@@pvl@epd for @mmp@f isR. faeh@mk &omm@hgmwmrgawc\/acuo

Wﬁﬁifﬁﬁhﬁﬁbﬁé“?\ Glaid?sd!équz%rgiﬁoﬁﬁggéfél} gP arﬁl‘l’clfhls]; m . gn
'éh%rtsoglre&ipmﬁ&w &M, {96-3 820512840 fig ’Hem‘swl%
tlt]d;}@"f ormula Il for exanple are 20 dissolved in 1000 -

m of organic solvent A For exanple, from0.8 to 1.2
equi val ents of the hal ogenating agent are used for 1

Suiiseqtienthe(steprbhdhel coofpounds fof thrifaamtda Hbarsedissolved in an
'd?gé,ﬂsea%ﬁﬁ,q aﬂaer Bl wﬁﬁ'a%ﬁ%ﬁéi@\gaﬂﬁm o BRAfM plePk
n

['e e ens

, béwmaémaﬁ@eaéymﬁ teaqilﬁaﬂ@@eﬁ@at\é@ @5%&@&93@ égﬂeﬁglygw

-3@"@ o150 preRashly @SCHeChHEHe ré@étlcﬁ?(mh@gehéraﬂyc

9 b oY BRESTOCA BTN 2 Ry

ciosdn taheperadiing rah§89Theé tsuBR ) remction ninsture ten deowerked

AR T A daa i,

og@mssmy@ﬂtmeenw\ﬁﬁ@y rem@wimth@;fsqlveabowacvammgathé

‘ p?&mdtIng%ﬁwworwp@ﬁr&mf@m%mmcﬁm fé@fﬂé&ﬂélﬂﬁﬂlicﬁw

succi ni T N- chl or osucci ni m de r in H2SO4

dbﬁiﬁ)lﬁt'@ ar shroma ogra@hg, met hyl i m dazol i di ne- 2, 4-di one,
From 0.att6 40 rhel ofdhakiompournidrafitisé éormiula birforexramatecae per

* IR 1000l FPoaPh i S St 0.4 a2

eqlﬂma‘&ﬂfmﬂﬂwdwbmnﬁﬁlg\a@ﬂmmm aised femt bmlaafritfu%soranaund
0&“@ %E,?,maaﬂ@o%% asidgscribed, for exanple, in

enS| ve Organl c Transformations: A
Thgitgent balpgﬂe@ﬁmqa@er@ Rasnsfepaxamplerelemenial halogens,

hBHﬁe'nSérﬁfn‘é cONBMIEXBS ks cth‘éhﬂ%%yBﬁc mﬂ%g@%?&e@%érbmdudes f
erat re mtedthe and, J.

I
T e R N S T e T 1

%mﬁ@hbaﬁve Qrganiedl i@hsiocmations:\W Gayde MeRuvctidnal Z000p

Fuithrs T BN S BB, s, n

. the iiterature cited therein or M.B. Smith and J. March, March’'s Advanced

Organic Chemistry: Reactions, Mechanisms, and Structure, Wiley, New
York, 2001, 704-707, and the literature cited therein, such as, for example,
N-bromosuccinimide, N-chlorosuccinimide, HBr in H2SO4 or 1,3-dibromo-
5,5-dimethylimidazolidine—2,4—dione; the latter being able to transfer 2
bromine atoms per molecule. The term “brominating agent” means, for

- example, elemental bromine, bromine-amine complexes, cyclic and acyclic

N-brominated carboxamides and —imides, and ureas, as described, for

| __exam'p[e, in R.C. Larock, Comprehensive Organic Transformations: A
- Guide to Functional Group Preparations, VCH Publishers, New York,
Weinheim, 1999, 622-624, and the literature cited therein or M.B. Smith

and J. March, March’s Advanced Organic Chemistry: Reactions,
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-1, 3-di brono- 5, 5- di net hyI'i m dazol i di ne- 2, 4-di one, the

latter being able to transfer 2 brom ne atons per
nol ecule. 5 The term "organi c solvent A" preferably
means aprotic solvents such as, for exanple,

di chl or omet hane, chl or of or ng tetrachloronethane

REHcRn, 1R 8RGCLRERAABE, NORERE, 20PN7BREIO7, Shiae:

lifgratug 5F ted tirgreth oroexaa%&ed\hbmmp%ucwwiw%%@m%oﬂﬁ)"

1t$La[Hr@#@t5 gfdlﬁr@‘ﬂhyhﬁnlﬂéﬂﬂm% byi-gaaniie iattet Bihg bl to
nds of the fornula IV

tr&'l“épesrg-)bé@&ﬂﬂﬁtal&?/%ﬁ|p§§6m§%{‘}ﬂnpouan organi c solvent B
Taederradotgzmiosslhent AUpicforably mels apratic sdhesrgsatuch as, for

KRR BB deRg, (P b ek ang) EShiane, o

- hexsgee thepigoe cotiase. benasget tolugne, ay@aeaclyd.@mt@ni@ﬂal 1,2-
d?c’l‘itéroéff aﬂéetr'i&@c%bﬁgdér?é@ﬁé@étaﬁwén this case is

genera t ween 150C, prefera] bl% bet ween

red inthe reagtian ean be fapped bgé?f@?%\'lcl IRGIGANE. 5
bhség)_ 20 h dependl ng on the conposition of the m xture
20 and the chosen tenperature range. The resulting
reaction m xture can be worked up by subsequent

I slepratthecottpoongh of thefermutd \sate subsgpejuenitpdissalyed in-

({ Qaﬁ‘iﬁ IR ISP st ﬁntﬁ@nwﬂé&ﬁﬁz%@ﬁnﬁﬁén Blerhdift

ent 1 n vacuo, pur| in e pro
cemp@@nduwnqm ta %lditﬁtléuﬁ tosgive cgmuags of the formula

v ﬁ% b%&@lblé mhisocﬂaseqaraaaaé BaEaRNhd fPad@¥aRAIGZIAG metal
r&‘lrt ca gel, distillation or 25 steamdistillation.

mo.1 to 10 nol of the conpound of the fornmula IV
Therreastiorplemperaturdiis thik cade ilmgézﬁé}allyrbemfeem -@ACand

1R G e RrabR ot S RN, Therealidh KRS8 ©
geoeqally $iamg 0.5 hdo 200s depgedingron H\GeCQj’QE@BrIE@? ofithegnixgire
ahBQh %}érf‘ﬂer@g@ﬂé%’@%ﬁg el T ?ééuﬁt @tidrY mlﬁﬂ?e ESR Be

nuc means, conpounds |c resu
F% @gtqu&segpe@t gt idoueh g ‘quﬁ) §il &C@@f H@é@%@ng
Mi;blcéh @«@anfcpéolv@%t@’ﬂhd, afétigmoval ofthy! édi\iéﬁttﬂmmacuo

d | cohol |
Pl thech e Sh e P r e e nBLETTRANAN Btoasioft SE6R BSunds
remymalllzam@ Ltdneomabzgraphng for 824mpleaon ibica gek digiilletion or

m conpounds R2-Li, organomagnesi um
%H%l“lcfmrﬁz My-Hal, with Hal = O,

Br
Fmrg é\hbbbﬁﬁrm@kﬂfﬁb@ sampoueH afdhe fzmelaly fpr xaIe 6 C
dR3SbRES ;ﬁ%boé}ﬁb offd?r@aﬁlé%me‘?‘rt B. For example, from 0.8 to 3.

“equivalents of the nucleophilé R2 or of the element compound comprising

the substituent R2 are used for 1 mol of the starting compound of the
formula V.

. The term “nucleophile R2™ means compounds which result on

deprotonation of a compound R2-H with strong bases such as, for

~ example, alkyl- or aryllithium compounds, organomagnesium compounds,

alcoholates or lithium diisopropylamide.

“Organocelement compounds comprising the substituent R2” mean for
example organolithium ¢ompounds R2-Li, organomagnesium compounds
R2-Mg-Hal, with Hal = Cl, Br, |, organoboron compounds such as
R2-B(OH)2, R2-boronic esters such as, for example,
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6 O R2-boronic anhydrides such as, for exanple, R2,,
~OBR2 I I 0~ OB R2 5 or organozinc conpounds
R2-Zn-Z, with Z =d, Br, |I. The term"base A" neans
bases |i ke those used as auxiliary bases in -
cross-coupling reactions and nentioned for exanple in

A, Suzuki et al., Chem Re 1995, 95, 2457-2483 or
M Lamaire et at. ﬁ@ : 002, 102, 1359-1469 or
S.P. Stanforth, Tetra dr@n 1998, 54, 263-303 and the

10 literature C|ted t hereiAn | ach case, for exanple
-Na2C0O3, Cs2CO3, KOH, Na N(ethyl)3. The term
"organi c solvent B' neans proti cor aprotic solvents
such as diethyl ether, dinmethoxyethane, THF,

al cohol s, water or mxtures thereof. In one

Rarbetnie aphydndassush a5, for sxareplear e preferred. 15 The
term "catal yzi ng net alazgaljoﬁ peans inter alia Pd and
Ni catalysts |ike those BisedBfor Suzuki and Negi shi
reactions .and described for anple in A Suzuki et
al ., Chem Rev. 1995, 95, 2@57-2483 or M Lamaire et
al . Chem Rev. 2002, 102,!1359-1469 or S.P.

St anforth Tet r ahedron 199§:i 54, 263 or GC Fu et

e e e T

Thet t@rrat“t;raee & freepnsheassisrikeithosauned as@uxilisey basasgnt he
W@%cﬁ&?&f‘aiﬁ mRiGRES for e?%q-;%dﬁw BuzAki et al.,

sz {55 By B85 0B PSS of H. St SR

’IU_Z@ 1 39941!4168 oAS. E’yS&rﬁ?ﬂﬁ OT¢tzatiadoon HADBg8AREHBOD aNd diss
. nat i

firbird cflod$80ref] et GRE R Adnale NanCl (SERT St
NafpHoKbeDsaNgethyl)s ani nes to repl ace the am ne

| fg%”tt%hh‘*ﬂ od‘%u@gﬁ[%ﬁ%’%%ﬁﬂ&?r&g: 6@@@&@@8@@%@3

datbyi ather; dimethexysthaneVEbiRaalcohgls, w@era?rdngturaétﬂaﬁréof n
G St oo s MEpioTeE Lot

%%fmoﬁaﬁal@%w ?@rlrséﬁa‘% TR e ceﬁraa"%@nmr@fa*m“ke
theekusatbforBrizuki 399 BlegishBrdatlionsdnd described for example in
A. Suzuki et al., Chem. Rev. 1995, 95, 2457-2483 or M. Lamaire et al.,

‘Chem. Rev. 2002, 102, 1359-1469 or S.P. Stanforth, Tetrahedron 1998,

54, 263 or G.C. Fu et al., J. Am. Chem. Soc. 2001, 123, 10099 or G.C. Fu
et al., J. Am. Chem. Soc. 2002, 124, 13662 and the literature cited therein
in each case, including the added ligands such as Pd{OAc)z, PdCl2(dppf)
or Pdz(dba)s.

In step d, the compounds of the formula V are subsequently converted into

the compounds of the formula VI by a diazotization-halogenation proceSs
with a diazotizing-halogenating agent, for example with a diazotizing-
brominating agent, as described for other aromatic amines to replace the

~ amine function by a halogen function for example in M.B. Smith and
J. March, March's Advanced Organic Chemistry: Reactions, Mechanisms,
‘and Structure, Wiley, New York, 2001, 935-936 or R.C. Larock,

Comprehens:ve Organic Transformations: A Guide to Functional Group
Preparatzons VCH Publlshers New York, Weanhetm 1999, 678-679 and
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7 the literature cited therein, for exanple by the
Sandneyer or Gattermann reaction. The process of M
Doyle et al., J. Og. Chem 1977, 42, 2426 or of S
Cae et al., Bull. Chem Soc. Jpn. 1980, 53, 1065 is
preferred. 5 In step e, the conpounds of the formula

. " . a
S LR BRSPSk Ul by Ah SeRanfYSFbf Setteinany
reations TheiaceBhet MoROVIeriaiar uPesi Ghefndd 61147 Rridmor of
LBad et 20Wull. DHRIC S, wgﬁ.oﬂaam,%:i,ﬁ@@s ig pecfeeagt i on
time is generally from1l h to 20 h, depending on the
conposition of the m xture and the chosen tenperature
Im ategee, thbeohtpoursis|df it forerada Vb arerredatedm @ aolveet C with a

Stepee. : ! e po A
YhEES AL G MUy A S leing diirget.

Theueagtion tampereturers ganeratly &pap 8PHE toR0BTC tnTefesably &t°C
t%QSM%?.UPhe FdrtioR TR Ry eerbifffrofO] Rith 20\, ldependivgi dn 8

convent | onal, puri ocesses such a

: fication pr S
coBmapdion ofithamixhire and é!h%tctsaﬁs%pﬁmwa reirgaggelhe
réuting Fetidtion raiktures aan be filleséd Withtduetion BirooyR allayer 40

sWe ol ob BEoRBTBE AN %6 i3 i B e PXo BB = €

exiraadtidre ,Aﬁarcmam?tabiom@f theaolvahtimtwacob, theecanypotinthef thg
RIS VI 8 O ot Bl pSIPENRAs i e

a vV e’reac ) rm " cyani dat i ng
regpesetizatiamschremategraphy en siicrgsl. dstilkatiopyps sfeamd or
diEhi(i&hdr? ei ther alone or mxed with nmetallic zinc,

ferably in t f f [ d . t .
FPLREARR e e A il RS e e
dissbivedtin 1000 afsorghnic sekempiCe Fdblexample, frc:lm 1t0 10 _
oufvEjents BF Yt frarlaerit e usgy ki i B B2 Phaciy
hevicg the hogeulaiitepedeaeteduzuki reactions and descri bed
Th@rt%ﬁfzi %ﬁétﬁgﬁg&%’?#@hgf,@b{ @&ara?g‘h%kaéﬂjﬁétaé ég&‘i_id ?g@r
0B alrgons pr maedwig metalizng, &Wgrﬁ% Bksf?‘eéﬁfm 3%
simadHugthe literature cited therein, for exanple

dC12( dppf Pd( QAc).2, Pd2(dba)3. 30.Th | i
ThE 50O able TG HIplETahl TRbehs aRGug b pVerE duch
abyidr ekgmpte,i DMFs diepethylacetaimede ANbi} IVB8Caci ds of the
: . f I i E - f
Th G Jealbl ping et YIRS frddh Hfer didAe RS NTcaliip e
thaselemployed iy Suatkizpactiansomnd fesgiibed foeexample in A. Suzuki

' eflgs cthdad Rel/01 9@ e b 57108 83% MG akdire @ al., Chem. Rev.

T : :
2095P1 53500 F463 SR8 StadmahO T e haon 1008 59°258 and
the literature cited therein, for example PdCla(dppf), Pd(OAc), Pdz(dba)s.

The resulting compounds of the formula VIl are subsequently hydrolyzed in
step fto thé'cla'rboxyiic acids of the formula VI, for example in the
presence of a base. This can take place by processes known to the skilled
worker for hydrolyzing aromatic nitriles, as described, for example, in

R.C. Larock, Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, VCH Publishers, New York, Weinheim,
1999, 1986-1987 or M.B. Smith and J. March, March’s Advanced Organic

| Chemistry: Reactions, Mechanisms, and Structure, Wiley, New York, 2001,

- 1179-1180 and the literature cited therein.
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Functi onal G oup.Preparations, VCH Publishers, New
York, Weinheim 1999, 1986-1987 or MB. Smth and J.
March, March's Advanced Organic Chem stry: Reactions,
Mechani sms, and Structure, WIley, New York, 2001,
1179-1180 and the literatur& cited therein. 8 1In step
g, the carboxylic acids of the formula VIIl are then
subsequently converted into the acyl guani di nes havi ng

- In atepf@rthelcarboxkylicacidstofshe fepade Vi ane their sdepouently

cBAY eé"frﬁo@l@ %lﬁ‘é’mbl %%ﬁd%@%rﬁﬁla@)@%&ﬁﬁé bUffose,

suc 5 car des, prefer Y g
tf&]p@moa&c aaide 674 C%Y%f%i IRYbe ?Ch’éﬁtﬁa ac de‘i%f@fazlv SRUAY S
c@ﬂicﬁfyﬁ hambkéfbre%blﬁééﬂfoﬁyl Blﬁlbthﬂéz‘é f‘&s&er@p&#&ab!y methy!

e or.a nitr n
oFiel S, s Ryl Ssifes. et BT Ster g ymio

ehﬂrs,r@cg/ oltegearretateadeapedasibly dhimidazetyli Theaestermand

Rerd eSS b o O B o

‘thﬁ ébﬁe%wquerafmn dhe updanwngcastenh ehiordes) yhieh in turn

tlﬁé}g?éw& khin %g[?'éo?]fééf :n%ﬁﬁ@hﬁ Mﬁdbrffiﬁngpléouﬁdé‘d;rgﬂl' gle.
CB&E’&M Eﬁeﬁ)rgé‘?f'@? @’E} télﬂné(?@élpf idet i ves | ﬁ a known
Besiesrthdioagisdny chiveides hie isuaide rhogkibie toeprepire other dstivated
U TR P, A TR PSR,
ac@sbalmw @b it thetloyl @stare byl treatment Wﬁbr@&ﬁ@@UWH(‘H in
infdaidREl iyt Pé’étl-rgﬁ\t Wt é!#b@ﬁyﬂéiﬁﬂfél%z@lﬁe the mixed

ag%y&n s, W{% Qﬁ#(ﬂgﬁgg{gggr%gﬂgc inthe preéence of

triliteylahhe Xy e aidiogbivshidas WEQs thn\mtbhs of benzoic acids with

dw[sh%%ﬂ%%ﬁmﬁeﬁ’ SETHEEY bk ity Qtmpp{ERAGATDONY-

' methylahé)amiobpi At & 3(tbFaridthylatreure tptafudsblorate (TETR")
' aPé égétbﬁbhendm%&ogﬁslfl I@h%‘ﬂ%d%r??%ﬂé%@%ﬁvgted

derlva IvesS are I n

-camﬁxm noid derivebvesard indinased wéth inmlipatiamhpt spuae literature

MBI ShithiE D, Bafch anses SQ.@@JHdéd@ Inid Chemidtgact i ons,

Resatans MRchamems, s Siuctsho i NeyY ok 20 Sbe-616 or

RTC&Délfc@kﬁﬁbrrméhen‘sl\@Oﬂgamc T2anffonabtionala Cuiderto

Pr epar ans,

FonSHohA SoUR EreParaiaae: T Lr bl R Ay STk B Bsim
1999d1%1n949| ve Wi th guanidine preferably takes place
in a nmanner known per se in a protic or aprotic polar
30 but inert organic solvent either with free
Reastioniohansstivated aarbexyigasididarivativewisr geanidinet he

' ot
AR5 dhoN H RS gl ol

b%qrqeft,@ggago,ﬁol\{ﬁntﬁl{ gpwith free guanidine base or w;Ih guamdlmum
chloride in the presence of a base. In this connection, methanol,

isopropanol or THF at temperatures from 20°C to the boiling point of these

~ solvents have proved suitable for the reaction of the methyl benzoates with

guanidine. Most reactions of carboxylic acid derivatives with sali-free
guanidine are advantageously carried out in aprotic inert solvents such as
THF, dimethoxyethane, d'ioxane. However, water can also be used as
solvent in the reaction with guanidiné'on use of a base such as, for
example, NaOH.

- If a carbonyl chloride is employed as carboxyllc acid denvatlve itis
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sol vents have proved suitable for the reaction of the

met'hyl benzoates with guanidine. Mst reactions of

carboxylic acid derivatives with salt-free 35

guani di ne are advantageously carried out in aprotic

i nert solvents such as TH® di net hoxyet hane, dioxane.
can a e us

Ho l. in
oA oehue A Fi0 BAmcH SevnaRt dop Eram BN T80 i b Sregss

- gaaniines; to biNaiGHe hytirehatigrdmichy| chl oride is enployed as

carboxylic acid derivative, it is 9 advantageous to

- _add an -acid scavenger, for exanple in the form of

Fek praparingampiungs afdheforanulad imyhichRAR ishydipgen fen the
@%%'t&ﬁes.cslﬁee%ﬁr%u%t & hRgreula | in which R2 is

@{% U6 Pigrate compayPdaor s s v as sOoR Gk

G’:Bﬁ trg, lwivdreth 82| &r 2 (é‘ﬁhégcr(t@d@ﬂbve((ﬁ?ﬁpdaunfﬁﬁﬁ wmbl&rRQ

e R A R iR ™ Sy AR S RediPed Bl

selyssduesitly ednaaded by lgsaqrtﬂlyti{rwmvméammdrdaptlgnﬂ aralthy

oD OB R BIBHRR", "' Toacti on mxture can

be worked up after each of process steps a), b), «c),

THY: reﬁétlonf r)m@m &n 198 wakk&t uw&esa éaHF'P b?pfb"c@§§§f6p‘§ @p@)

esis o0 npounds

Chiddc@s § @ g @ﬁﬁféWPquﬁ“e%Pf%Sﬁx%é"@PSn%%“@P% ft'féE

c@ﬁn@@@nd@ of me f@rmmar |ebwm@s%©uésyef ihedaestiont agrs howdveut
conpoundas

algpitp o e b o pRACTRRGR i proetien Step¥Lyigiidt itation
ofithiectonopmedsdilk b \éf\flek/ilemdﬂllmtnmesd ins thepingiyidual PFOCGSS

st‘é'ﬂ) f: ﬁieﬁ%asg Pfotrhﬁ\? biEPedd prdde [5 %%Bﬁeré@ssary The

catio roducts’'ta ace usual

,stréqeﬁw tha P%f!qaé'ﬁn qﬂth@@ Usts tﬂkes place by the

u%@!%@%%ﬂbua@fexﬂ@cﬁéd%@'sbpé’@hbﬂncm%dtbga@ﬁyair
tarti ounds of the fornmulae Il are

The co
CWEY%Z%;BP@W 6[51[3Hﬁ[;§ly[ * can be prepared by or in
Theatariing compoands o€ thedeseui drell are obtzéndbie &y piunclaseaod

o#7 BT bR B oo e o ARG
amc knawh to m%klll@cbv@de@r otx exapmle ias, described reBewHedr on
2[90%;#@ ﬁ@G%reFe%ﬂ%g' P! KSHARPS. D Ltdw@déwt iPMlip, D.

oun resent In pr ‘ot ect ed orm or

al So
Tomahadioa 2900558 S e Fariiaasl drauhs ButeodospbeUnds.
| mbbealg@serpegsmwpﬁateaeaff@nﬁwmmrmfoftdaecdr@brmlaad I

Setneetegh B Meiaae preus e st BRivAg

- m@pbeéd bi-thie pm&pk ef tHehievahiZorgrAppopriate protective group

techniques are known to the skilled worker. For example, the NH2 group in

. compounds of the formula Il in which R1 is NHy can be present in a form

protected by an acetyl, trifluoroacety! or trityl group and be deprotected
again.

A further 'aspect of the invention relates to novel compounds of the
formulae V, Vi, VIl and VIII. '
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30 conpounds of the fornmula Il in which Rl is NH2 can
be present in a form protected by an acetyl,
trifluoroacetyl or trityl group and be deprotected
again. A further aspect of the invention relates to

novel
VI,

compounds of the 35fformulae V, VI, VIl and

10 R3 F5SR2 R4

"Rl

RB
, A Rl MpR3 R3 R3 R3 F5S ¢ R5 FSS(
R5 F5S | R5 FSS R5 ‘R R4 CNRA COZHRA | t CORB .
VI RL VII RL Vil lg,R

NHThe i nvention thus rel ates

to 4-pentafl uorosulfanyh-,subs tuted conpounds of the
forrryIaXRS F55S R6 R4 NH2 X 5 in which the

having 1, 83 3 or 4

Rl hidr ogen,
AR5 3 orf4S RS at ons,

B Ravi Ag
CF2) o- br  (SOm) %3 éCFZ
Y and4 TONi nd¥pe delﬁ?tqziyf of Rﬂane ang¥h

hydrogerﬁﬁ al kyl hBVingyk, 2, B or 4ygar bonRat ons ix

or-CH2 CF3; .mzero, 1 or2 n,o,p,q,rands

HISDERASTILY 8ot @0 ARRNRA GRS MR- ibskfutBE cofpdtkds
é%g}ﬁm ikt E% rE)k @Law ng il)' %‘ % %ﬁ g"ﬁrg](s ;

&ns, cycloalkyl having 3, 4, 5, 6, 7 or 8

cafbon atons, in which 1, 2, 3 or .4 hydrogen atons
may be replaced by fluorineR8ons; h zero, 1 or 2;

R1

R6

or

R6

F.S R6
R4 NH,
R1

" in which the meanings are:

hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2, 3 or 4 carbon atoms, NR10R11, O -(CHo)~ (CF2) -CF3 or

(SOl {CH2)-(CF2)s-CF3;
R10 and R11
ihdependently of one another hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or —CHZ-CF3;
m zero, 1 or2
n,o,p, g rands _
| independently of one another zero or 1,
~(80;),-(CH,), -(CF,), -CF 5, 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 fiuorine atoms;

h zero, 1 or 2;

z zeroor1;

k zero, 1, 2, 3 or 4;
| zeroor 1;

~ ~(CH,)-phenyl or —O- -phenvl,

which are unsubstituted or substituted by 1, 2 or 3 radlcals
selected from the group consisting of -O ,{(CH,),~-CF3,

alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3
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z zero orl; 20 k zero, 1, 2, 3 or 4; zero or 1; or
R6 - (CH2)t phenyl or-O phenyl, which are unsubstituted
or substituted by 1, 2 or 3 radicals 25 selected from
the group consisting of -Qu-(CH2)v-CF3, al koxy having
1, 2, 3 or 4 carbon atons, 44l kyl having 1, 2, 3
------------ a nd - S2CH3; t
zero, 1, 2, oéac]ﬁaqé?éa%ggﬂgr§%%ro, 1, 2 or 3; 5
or R6 -(CH2}w het eparlyl?, 8turefy i s unsubstituted or .
substituted by 1, 2 or % rafi\@j als selected fromthe
group consi sting ol -0(-?r )y- CF31 al koxy having 1,
2, 3 or 4 carbon utons azer,d, Rydr having 1, 10 2, 3 or
céﬂncar bon atons, -SO2CH3; w zero, 1,2,30r4; x zero or
.y L Q, 3 . R3 and R4, 15 independently of one
ot ﬁ@ﬁwé?%éé%%‘r F; and the salts thereof; in one
frrbod: m%;t » Wi i;%ﬁﬁ%iﬁs_tiﬁ:tﬁd tesﬁgu%mm@m%ug%m rémtf}al‘(lsl
ormula X i ‘ fyd . y
havi ng 1, Z’Qelg%ocﬁorggpgg g‘?%prg gﬁ}%xﬂem{%? ye(glﬁ?o’xy,
NRLORL1, - OalRdRy BEdings t,308 GCH2hriTrlatontsesrel Bkl faving 1,
R11 are indepgrganédrpoRiatons, %@néd)ﬁ{;; hydr ogen, al kyl
having 1, 2, 3 or 4 carbon ato or -CHz2-CF3, and
where mis wero, ferr 122aBadrd;is zero or 1, with
particul ar prefergnce fog. ounds in which Rl are
described by hydrogen or nmetdyl. In a further
enbodi ment , pref e¥ence #8gilvé®rt® 25 conpounds of the
Hyap@Ra, X in which R6 is described by hydrogen, F, O,

BrsonlI al k lga@ﬁg\éma?éhﬁﬁ'fesr?hy%rrogélencgrrlp;on atons or

and the salts thereof;

" In one embodiment, preference is given to compounds of the formula X in

which R1 is described by hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
methoxy, ethoxy, NR10R11, —O—CH2—0F3 or —SOm-(CH2)-CF 3, where R10
and R11 are independently of one another hydrogen, alkyl having 1, 2, 3 or
4 carbon atoms or —CHo-CF3, and where m is zero, 1 or 2 and r is zero or

- 1, with particular preference for compounds in which R1 are described by |

hydrogen or methyl. In a further embodiment, preference is given to
compounds of the formula X in which R6 is described by hydrogen, F, Cl,
Br, 1, alkyl having 1, 2, 3 or 4 carbon atoms or —-SOp-(CH2)k-CF3 where h is
zero, 1 or 2 and k is zero or 1, phenyl or —O-phenyl, which are :
unsubstituted or substituted as indicated, with particular preference for
compounds in which R6 is described by hydrogen or methyl, for example

by hydrogen. In a further embodiment, preferénce is given to compounds of

the formula X in which R6 is described by F, CI, Bror |, in particular by Br.

" In a further embodiment, preference is given to compounds of the formula-

X in which R3 and R4 are described by hydrogen.

The invention likewise relates to 4-pentaﬂuorosulfanyl—_substituted
compounds of the formula Xi
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zero, | or 2 and k is zero or 1, phenyl or -0-phenyl,
whi ch are -unsubstituted or substituted as indicated,
with particular preference for conpounds in which R6
i s descri bed by hydrogen or nmethyl, for exanple 30 by
hydrogen. In a further enbgdi nent, preference is given
to conpounds of the fornula Xin which R6is -
described by F, d, Br or Fg%n particular by Br. In
a further enbodlnent prefe ce is given to conmpounds
of the formula X in amill R4 are descri bed by
hydrogen. 35 The |nvent|o Hewi se relates to - .

4- pent af | uor osul f anyl - subs ?g conpounds of the
formila X 12 R3 Fs&ie R R i n which the

~neanings are: Rl hydrogen, RH4kyl haV| ng 1, 2, 3 or4

carbon atons, al koxy having 1, X, 3 or4 car bon at ons,
NR1OR11, -Op (CH2).n (CF2)o-CF3: or -(SOm g

i WHRhrtheé ch&arsing$are: R O and R11 independently of one

not h ' hél ), a atomnd "k rlﬁqﬁh .
i ?ﬁﬁ?%%’????ﬁq%%'émﬁ*%%ém e

F, O +(SB ) CH@Q(K))Ezlc_;GGEék (CF2)1 -CF3 or al kyl

haV|ng 1, carbon atons; h zero, 1 or
2: 15 z zeR&O(ﬁnle”( zero, 1, 2, 3 or 4. zero or 1:

R3 and R4, indepejpde éh&erﬂfycﬂmemwwwdg@ﬂ%ksﬂf F
20 R7 CN, and they %51 bhebeaf ar!!;th Si?ﬁn@BPDQI—FEGF

preference is given to cohpounds e formil & X
m zero, 1 or 2

no,p,qrands
independently of one another zero or 1;
R2  hydrogen, F, Cl, Br, 1,-(SO,)),~(CH,), -(CF,), -CF5 or alkyl having 1,

2 3,4, 5 or 6 carbon atoms;

h zero, 1 or 2;
z zeroor1;
K zero, 1, 2, 3 or 4;
i zeroor 1; |
R3 and R4,
independently of one another hydrogen or F;
R7 CN; -

and the salts thereof.

In one embodiment, preference is given to compounds of the formula Xi in

- which R1 is described by hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,

methoxy, ethoxy, NR10R11, -O-CH2-CF3 or —SOp-(CH2)-CF3, where R10
and R11 are independently of one another hydrogen, alkyl having 1, 2, 3 or
4 carbon atoms or —CH-CF3, and where m is zero, 1 or 2 and ris zero or

1, with pérticular preference for compounds in which R1 are described by
hydrogen or methyl. In a further embodiment, preference is given to

compounds of the formulae X! in which R2 is described by hydrogen, F, Cl,

Br, I, alkyl having 1, 2, 3 or 4 carbon atoms or —~SOp-(CH2)-CF3, where h
is zero, 1 or 2 and k is zero or 1, with particular preference for compounds

in which R2 is described by hydrogen or methyl, for example by hydrogen.
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which Rl is described by hydrogen, alkyl having 1, 2,
3 or 4 carbon atons, 25 nethoxy, ethoxy, NRLOR11,

. -OCH2-CF3 or-SOm (CH2)r-CF3, where RIO and R11 are

i ndependently of one anot her hydrogen, alkyl having 1,
2 3 or 4 carbon atons orq3CH2-CF3, and where mis
or 2 and r is zero or 1, with partic

"E)laefﬂéthéh eEbogimerinpseiERNGens dyerh tqapomp@ua%&? ffb%éormw*a
mmdmmmzﬁs #8sdtied ByF aCf, Briohe/in ilaety Br.

ence i s, give un s of the fornul
D e S B B SRS ro gl 8 B frla
)@Ilrkwhlchd% agd R4 2re Gesoribéddayr }hrﬂhogemrs or
-SCh- (CH2) k- CF3, where h is zero, 1 or 2 and k is

zero or 1, wiith particular preference for conpounds

I thevinibstitueats R1d &% Rb R4 pdizacegtain smneneit mpre ceplers of

a@?ﬁ‘x @nmesré)/ﬂbwﬁ%e |ﬂ§epéﬁaeﬂtl§%bhérar%m;ﬂ'%ﬂhe SorR

ce | s given to conpounds, of ‘ma Xl in
Cﬂﬂ'%ﬂaﬁ@nl sThRs PMRUngy  reang eX'BF 8? IOP 'iCﬁ pEPMYB af'®
diistdieomans, aad Fﬁcbhﬁte§ﬂbnﬁbttﬂm$tthemﬁﬂeaﬁmt&)s s given to
compounds of .the formula Xl in which R3 and R4 are
descri bed by hydrogen. 5 If the substituents Rl, R2,
TRe présentrinvergionczncaimpasses @il tavtomarinfosns ofthe compounds

&ﬁﬂ%?% | these may have independently of one another
el t her e S or R configuration. The conpounds can
exi st as optical isoners, as diastereoners, as

ANGE RIREAS nedy I?é éfrdfgﬁ&chﬁlﬂfcfrﬁrahéhe’ﬁ |TH§IaIs©Sapp14@s "ﬁhﬁey
i nvention

Birg SRS ENE S Btur AS SRS ot e, for SXTRio®iin
flamnoailqhtacbd:ais or atkoby aadibald. EXamples ofaliey padiealsi efret hey

ni'e? dl cal ?S( #ﬁj{btrépfg qc’?‘gfhﬁé‘f‘i'zb‘%}lw%‘% caI S -

(oe- raeﬂhwbpyomdh|S@§+twty!5(xa1nmeé@vl@mpal)k§ﬁrt-b% cals are
(MththetﬁMBtHy{) R- piHrﬁﬂ)’isopéﬁ@P"t@rﬁ-)ﬂ ny¥ ﬁedBﬁrW'a?Hmé

PRaBHL il STEA ard radtanl S - %%PH@?@%MW;‘G or

rrf«br@ efot Eékamp@ﬁ),eﬂt& |4, ott @rﬂydp@géwhtommpahylybdmalt rina;«y:le

o, NS o SRy P

: trmuommathgf 252 2I=ty|ﬂlu@x@em)fhaodmentafhnokgethyia&ubatitsltefhglkble

r q?&llé‘ﬁﬁﬂk s ﬁﬂfe@em%tn %,t@ﬁgﬁpl es of such

uor oa lcals ar rifluoromnethyl,
2,2,2- trlfluoroethyl and pentafl uoroethyl. Substituted

Eﬁbﬂﬁbles dfaiclalliey PRYicAS abB§élbbripsH dyBloblty! PERIGHIEMM,

. cyc ohexyl, cycloheptyl or cyclooctyl. One or more, for example 1, 2, 3 or 4,

e hydrogen atoms in cycloalkyl radicals may be replaced by fluorine atoms.

30

Substituted cycloalkyl radicals may be substituted in any positions.

Phenyl radicals may be unsubstituted or be substituted one or more times,

. for example once, twice or three times, by identical or different radicals. If a

phenyl radical is substituted, it preferably has one or two identical or
different substituents. This likewise applies to substituted phenyl radicals in
groups such as, for example, phenylalkyl or phenyloxy. The substituent in
mohosubsti_tuted phenyl radicals may be in position 2, position 3 or position
4. Disubstituted phenyl. may be substituted in the 2,3'position, 2,4 position,
2,5 position, 2,6-positién, 3.4 position or 3,5 position. The substituents in
trisubstituted phenyl radicals may be in the 2,3,4 positio'n,.2,3,5 position,
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Exanpl es of cycl oal kyl radicals are cycl opropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cycl ooctyl. One or nore, for exanple 1, 2, 3 or 4,
hydrogen atons in cycloal kyl radicals may be repl aced
by fluorine atoms. Substityged cycloal kyl radicals

may be substituted in _any positions. 30 Phenyl

448 RO A A B 24 3.6 FOBHIB Ol A BRI i lor
rﬁﬂfcélst ar@&ﬁ'omeﬁl@fnr@@fﬁ bEURRE®, wlﬁ\ﬁhQﬁ‘leCtbr rhbfeeing htoess are

Rt Foms Syl atoms S todSi afisn g 2 oba iMoo,

dtomst i cal2 atygedi dtberse fitor Adsfuir tatems oor aldirebinalienot e

BRI SRl Bl S Mg ATHER B itachbPupS

pogifionist tmmxample Wrﬁb@,aumsmn é’opcpmtdmyﬁ p%tl%wsp%sprbé

déltlé)gr;tBlt td%ntlc% Y%bgdlﬁdrpﬁr 8 pﬁgltagﬁSHbtéiBawﬂradlcals ma be

tit
ﬁt'tahe or he ﬁeéﬂﬁvtﬁﬁinar%zos%% %m'%%ff@%%% OPEBnt wice
03 tHreROirhes ary idenficdl dpaiiférentradidus. STHis bpplienlikevise to

R RARE S SRR o Gl B Bkl o Bfoey

Epesnples of hetesosrybass fuiramylothies)a, 5/ rrsdyi mdazolk‘lepéra@@fyyl

_ tF:é’fBlﬁa{étr&Eﬁ/I aé)@iﬁyl Gobkd¥| rﬁoﬂﬁﬁﬁ%ﬁﬂﬁsis i X n)@'ftgdor

fing. a at ons ur a

'nmm@:geﬁyramml wrgiazmsznfé@lyb mﬂ&aoa@ewma'vbr@qup%yl

YA AN QUFhoxalidyl, Guiftkdliyl 8h@Inrlingl. conbi nati on of
5 various heteroatons. The het eroaryl radicals may be

attached by all positions, for exanple by the 1

F*Pe(@ rglr}adéa%oac'ﬂ ﬁnoﬁartlgui%ﬁjsitér@thlémﬁo?'63?%@{?’1 2-or
a-leyre@lmbﬂylz-r éﬂobéﬂ@idmlyw ansfhbmﬁ—pmaéa!yb r1,B8-triazol-1-,
-&US:StS ﬂuﬁ@fl@rnﬁzcﬂ’ﬂ rt%t%rtsg% of BLiefrs2BR, ©-0cs: twi ce

or hr I mes nti or d|ff ren (o
Srowaz PP ésor?ﬁk'é%a@@ Hé@‘é’ﬁ‘%‘é‘ 7101y §dsr cgs sff1 “such

oxadialzel- 39@5|alﬂayle1 3 An-obchduazadzqabr t&yerzoaet-ycbra& -Wyidzolyl, 3-, 4-

AR, Do E R0 o Y ¢ LB RS9

1cﬁ<,32tbiaﬂillazoléemaz®yyl2 3-rmra’-lz-pwcﬂyl Qsdt-rﬁ—azcﬂ—pynmldmyi 3-

4L Obaﬁéqazmwgaﬁé@ﬂw 1- d%% {"ffj' @Iyga oPYﬂhﬁélﬁl WYl2. 4-or 5-

* beneiwitiazolly -, duindxasi ok T-ndsohAadt Fnyl- &nd- 7- or 8-
25

ir{Hhﬂ' 108, 418 Kt ?IQﬁBéféoc{lﬁ%lsilabS @r 8-, a-nw@rexl cul ar,

or '.3-thi eny| 2 é_ 2- rrolyl,

qyinazplinyly3-, dr. %‘ iOrYi dsz" dt- 9!””0}1("3" 45' r= [5 %&\r/ azol yl ,
qlindbxatityli agd-- 8- 6-, 7br Blphtr@{admyi.lm%oﬂertobnqﬁﬁsedare e

Shresioidpodioleds ittt exal?"pﬁ?q&f 2,5

ot 42pwtid3 oxadi-azol -3- or -5-yl, 1,3, 4-oxadi azol -
or -5-yl, 2-, 4- or 5-thi azol'yl 3-, 4-

Particularly preferred heteroaromatic radicals are 2- or 3-thienyl, 2- or

. 3-furyl, 1-, 2- or 3~-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 2-, 3-, 4-, 5-, 6-, 7- or

o 8-quinolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 3- or 4-pyridyl, 2- or 3-pyrazinyl, 2-,

35

4-, 5- or 6-pyrimidinyl and 3- or 4-pyridaziny|.

. The compounds of the formula | may be isolated in the form of their salts
‘These are obtained by convent:onai methods by reaction with acids or
“bases. Examples of suitable acid addition salts in this connection are

- halides, especially hyd rochlorides, hydrobromides, lactates, sulfates,
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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
6-pyrimdinyl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-,
3-, 4-, 5-, 6- or 7-indolylg 1-, 2-, 4- or5-

benzi m i ndazol yl, 2-,

cijatey, tarcgr@%es @ceta%es oq%cgpggtq?u mﬁvagﬁqlat 4- 5-

: bénzeﬂesmfbnﬁtess pduoiueabylifontes, &dipdies, fﬁmaré’tesoglueonates

@I %F 'g‘%lel}ols%?spgla’te %Igg es b[aﬂﬁolaﬁeg cmlﬁ’%tbglégd 2-
pamo&tegﬂqam@trdmon%cetaﬂegometh@mpgﬁQ@e praparafion of actlve
mé?écﬁ|§ﬁf%055}@'fél‘gbyMrﬁ%%e@ﬁcé!l?%%ﬁaﬁmﬂén Hhe 'coﬁ‘npoﬁﬁﬂs

Parti cul ar

|
cwt@frbam @@l%gwﬁwamfwm%w%w% f@re@mﬂr\é@%ﬁ‘"
n%tal%alts%fé#ébd 3( Qodluéﬁ orq:iotésélumfsﬂitﬁl or émmcﬂ‘rlumﬂealter for

e>iam gfz szgltysdf}utlgam%r%ﬁlorg@m agﬂn%sr of agwo %&{:IQOEP( Yr

. n&ymlsabenyltheﬂ)rm ofla zwlterion. 6- pyri m di nyl and 3- or
- 4-pyridazinyl. 35 The conpounds of the formula, | my

be isolated in the formof their salts. These are
L@bpﬁah@@vlﬂtloﬁénventi onal methods by reaction with

fpt ds or bﬁq@.@,m heanfde suitabl e acid addition’
msmth ﬁIO are halides, especially
D ochl ori gge NC%H i des, lactates, sulfates, 15
dieatrates, tBiHenatideneacetaees, phosphat es,

o t hyl suI foF?é &5 benzenesul f onat es,
G o uenesul Torat es, adi pat es, funarates, gluconates,

Mgb.ut amat es, N@Iltmge@@nt phosphat es, mal eates, benzoates,

| at es angm_'g AlcBSyl Agbr I f1 uor oacet at es, in the
case of the FPé{b‘gtl on of active 5 ingredients

NMFéf erably b‘rM? RIAPYesui tabl e salts. If the
pfpounds ¢ anBa- (dlﬁlﬁerﬁ,ﬂphbsphm@derrotm can form

ts with exanpl e alkali netal salts,
TEI?‘Jef erably ?‘%ﬂsﬁ?ehlﬁﬂrgﬁ"%%t assiumsalts, or ammoni um
salts, for exanple of salts with armoni a or or gani c

e acids. They may also be in the form
EZperingntd] SBMHAP

terion. 10 List of abbreviations: DW
N, N- Di net hyl f or mam de DMSO Di net hyl sul f oxi de dba
clhRpizy! i deneacetone 15 CAc Acetate

a) 4-Aminophenylsulfur pentafluoride
NH

A solution of tin(ll) chloride (1465 g, 7.73 mol) in concentrated (32 pércent)
aqueous HCI solution was heated with stirring to 80°C and then, with ice

2

- cooling, 4-nitrophenylsutfur pentafluoride (584 g, 2.344 mol) was introduced

in 8 portions over the course of 1 h. The internal temperature was kept
below 100°C during this. Subsequently, the mixture was stirred at an
internal temperature of 85°C for 1.5 h and then cooled to 45°C over the
course of a further hour. A mixture of ice (12 kg), NaOH (2 kg) and
dichloromethane (1.5 1) was prepared and added to the reaction mixture

~ with vigorous stirring. The phases were separated, the aqueous phase was -
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MP. Melting point MIB tert-Butyl nmethyl ether NW
‘N- Met hyl - 2- pyrrol i done dppf '

1, 1' - Bi s- (di phenyl phosphi ho) -ferrocene 20 THE
Tetrahydrof uran Experinental section Exanple 1: 25
a) 4-Am nophenyl sul fur pentgfluoride F5S ff NH2 A

solution of tin(LIl h i de (1465 7.73
xmetan § s b hbF BEREome R Sediimecaud Rishedibined
d?gaﬁle(i)h\ﬁsé@ wairé dried @veo Na@SCanehd hmpormiadhmv«aeueom 0g

4- ni | sul. f n
E8% 1 bR Rt oRE W8l oal8 A B pp vetlow
arystalline (pbwlieh, mTh&3r66°6 (BowdemgeDat Gominga s dept

d S e ¢

QReffal 1P KoHid, M Lopliag e Phiih, Pt TEIEh &N 08T
%@%Eeﬁ?{)@o@bd to 45C over the course of a further
WMMRAOUIMHW@D@‘IS Iace 39 ey RH)No.GH! (123 @ HzaBH),3R52 (d,
di chl or onet hane (1.5 1) was prepared and added to the
SR AR PRRt ur e W|th vigorous stirring. The phases
vvere separ ated, the aqueous phase was 16 extracted 3

11 of I hane each tinme, and the
FH%%’ PH}%’% “g’ E%lgﬁ%?ﬂu fied over Na2SO4 and
evaporat ed in vacuo. 99%y, of
4- am nophenyl sul f ur peﬁt 3 yde were. obtained as a
pal e yellow crystalline , mp. 63-65C (Bowden,
R D., Comna, P.J., 5 G eenlyH N P., Kariuki, B.M,
Loveday, A., Philip, D Tetrahedroﬁ 2000, 56, 3399:

‘Agingdnenyyile pedplohas 543 2323 gl Wemlisechid p o,

dlehoiometBabe ¢ibptrensdistivd waspootet oU&iG ded, VFdEi sfjrringCe

%lbré‘bnﬁbc‘frg‘ SS@'@E@MHEE@ ogrﬁtg?fgﬁeb‘ﬁ%' (§96 Jlolcgmo% wad
infopdugeshinggyetal pogipnsoviditicenepolingisodhat { ipeanal
temperature was kept at 3-8°C (approx. 1 h). The mixture was then left to

stir and warm to room temperature without external cooling for 1 h. The

" mixture was filtered through a bed of silica gel {volume about 1 1) and

washed with dichloromethane (5.5 1), and the filtrate was evaporated in
vacuo. About 700 g of a red-brown crystalline mass was obtained and was

~ dissolved in n-heptane (600 mi) at 60°C and then crystallized in a

refrigerator at 4°C. Filtration with suction resulted in 590 g (85%) of
4-amino-3-bromphenylsulfur pentafluoride as brownish crystals,
m p. 59-59.5°C.

H NMR 400 MHz, CDCl3: & = 4.45 (bs, 2H), 6.72 (d, J=9 Hz, 1H), 7.49

(dd, J1=0 Hz, Jo=2.5 Hz, 1H) 7.81 (d, J=2.5 Hz, 1H) ppm.

CgHsBrirsNS (298.0’7): calc. C 24.18, H 1.69, N 4.70; found C 24.39,
H1.45 N4.77.

c) 4-Amino-3-methylphenylsulfur pentafiuoride

FSSUCHa
NH,

a A mixture of CspCO3 (794 g, 2.7 mol), dimethoxyethane (2 1), water

(300 ml) and trimethylboroxine (50 percent solution in THF, 225 g, 0.9 mpl) :
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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 15 introduced in several portions
with ice cooling so that the internal tenperature was
kept at 3-8C (approx. 1 h). The mi xture was then |eft
to stir and warmto room §gnperature w thout external

weBdearia o dcip fanihs CHEal 3719 “ainolretpdy

afll @IS MREMING-3Shromoptethysutfuf pérﬁtaﬁﬂx@nde?O g
0B GBI e ngas ap EF s e BboRsbBED i Ppurse

oh2 hephitnthe(ré@dtion Inistré0@shedtedtnreduy st wiasi subgenwently

hé%tfegé%%re?;%ﬁﬁ) éq’uﬁﬁéllﬁ rgc?g:ew &E)I Yb; o féﬁ%&ﬁaﬁﬁe
d;bdﬂdawtml&ﬂ Baethes (B10omh; Bﬁer@ndytbmg;b a Eﬁ gsbc@@m@c 25
134 KR 76, Mﬂﬁn) &Qﬂm’éshéd with MITB(&ifer @Iﬂho Al 72hé ditrate

W@a evgagrase@p vacygy 4&&@ o8 ilé?mgﬂ@ Qf&é%ﬁa@))""aisa‘f" ’ 815

- oBthirlsy aﬂnﬂ a8 Subjécled b afsteard dBtlAtGR, A tdtallof4b5 | NF 4. 77

30 Cr? “;gﬁr}%‘ é?'%?t H%#,.P@E%égﬁg ﬁﬁalg%@ﬁbw 'cP'EepaFrﬁ%d :

odi. Fr"memmnyienhamemszexffactﬂdtaer wi THi gthgrn and the combined
A | TvEcu® 25
o@é&@%@é&%@?\% cg‘r?ehcé g&@ﬂ?g@g gﬁ@géif; @ﬂaggdl ln%?r u %9
4¢fving: s-mmthymhynm Fureniaiuaride (1815, Fb7RRvas Obiaifed as
cHioABLHeryd regegyl f ur pentafluoride (270 g, O 9

1%&44@9&&%’@&& ganﬁ 1\%{1& grﬁ%gv@s bc??%ﬁ grxt |‘e was

_ Jh&ﬁt}é;d 1 H),red0 fod, Ji=8viabizs ups2gudmtll i), 7o4h ehtls@. uhder

flux for a further 3 h and then cooled to room
t ature, diluted with MIB ether (500 ‘ﬁ)
CirHsFeNSA( 288 20)gtele. Gi36iea Hy8i46: & B.61: {cwdﬁ 6e43 H 3.30
N/@pg00 pm and washed with MIB ether (2500 m). The
fl'P rate was evaporated in vacuo. 490 g of a bl ack,
sem crystalline mass was obtained and was subj ected
}@-B%oﬁfoe@m&hﬁbhbh?lbum éntbfidideof 5.5 | of 10
condensate was col ecte from whi ch the crystals of
t he product separat edFst t o (ddndensat e was
extracted 3 x ,with MIB e and the conbi ned
or gani c phases wer e dri ed~Quer~Na2SO4 and evapor at ed
i n vacuo. 4-Am no- 3- et hyl phenﬁfsul fur pentafluoride

(

Aé'é%ég% ‘of {kbulii Rt (%'Onﬁéjrcgrsa’t ol 87 k286 MiMbA ahd Cledr,

(35.8 g, 160 mmol) in acetonitrile (260 mi) was cooled to 5°C and, while
stirring and co_oling with ice, a solution of 4-amino-3-methylphenylsulfur
pentafluoride (30.9 g, 132.5 mmol) in MTB ether (140 mi) was added
dropwise at 5-8°C over the course of 1 h. Evolution of nitregen started after
about 2 min. The mixture was then allowed to warm with stirring to room
température over the course of 1 h, a mixture of ice (250 g), 26 percent
aqueous NH3 solution (50 mi) and MTB ether (2560 ml) was added, and the
mixture was stirred for 10 min. The phases were separated, the aqueous
was extracted 3 x with MTB ether (150 ml each time), and the combined
organic phases were shaken once with 400 mi of water. Dryung with

' Na;S0, and evaporation of the organic phase resulted in 39 g of 4-bromo-

3-methylphenylsulfur pentafluoride as a red-brown oil which, according tol

1H-NMR, was contaminated with 8 mol% of 4,5-dibromo-
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15 1H NWR 400 MHz, CDCI 3: d

= 2.18 (s, 3 H),.3.92 (bs,
2 H, 6.60 (d, J=8.5 Hz, | H), 7.40 (dd, Jt=8.5 Hz,
J2=2.5 Hz, 1 H, 7.43 (d, J=2.5 Hz, 1 H) ppm C7H3F5NS

(233.20): calc. C36.05 H 3.46, N 6.01; found C 36.43
H3.30 N 6.09. 20 d) 4-Brego-3-nethyl phenyl sul fur
pentafluoride F5S CH3, 141 Br i.xture of
3t@@myl@uhewlsmfw Wféta'("%*%rbé’éma%{ﬁe@n furé'gewﬁh%duﬁ%’ i)
@mi:a%ﬁr ?lezd 8598bgsedl6R anrlomlty gf Q(tJ%C €bo noﬁnbubﬁaoni lﬁﬁ@!yais)
ile sti.frin in
2 r1Pis s purlisd o Oiost e Rt oh sl S GRE oIt o
hegetana. | uorlde (30.9 g, 132.5 nmmol ) in MIB ether (140
: t h f
"HINMIBARPRLE CISERPY=SE 42553 By PUSI(ANG =LOHE SH=0lHE,

I'trogen st art ter about

T'FHeTrﬁZ((trer%H\NQS’m fﬁ!ﬁndBIoé\ﬂ;eﬁa‘dﬂlﬁomarmﬂmpmnwwlw to

%i??; I-@)ver the course of | h, a mxture of
ercent e ion (50
2@6)(Saaclﬂ BeEndP2E6 WD (a8 QR Hind Whe i wture
CyHigBsft4S (287 .09): calk. O 28.3ThH h0éfeandwer 28 48pHrhvéd, the
aqueous was extracted 3 x with MIB ether (150 m each

. time), and the conbined organic phases were shaken

epaacyaniot-rddibylphenylisulfurgentafiydridg with  Na2SO4 and
evaporation of the oEgﬁni C. has&l_{ esulted in 39 g of
4-brono 35 3- et hyl ph&gny, 4" "pént af | uori de as a
red- brown oil which, accg g to 1 HNWVR, was
cont am nat ed W|th8rml% 4~8-.dj brono 18

3- et hyl phenyl sul fur pentafl uorp , but was used

AfrH{xiJ}s fw Bﬂaﬂ;ﬁ /éf hen }éhh‘fsﬁ @ﬁt‘aﬁaﬁbnd@ el Aﬁa"/p@ﬁ@ed
RN Sl e e 4

| mpdﬂnetl‘ilﬂ@&élﬁﬁ%d geddrh% QRtdviiz0 nSPwas hedte watﬁ‘ét[fﬁng 3

i ks e R

40 emnaf) ey Adtied, gdtdr atitriranal) 122 C5for bae hdul) , 7. 56 (d,

é?ﬁeﬁ%@*ﬁ Qe (0030580 g 3nlian %ﬁzﬂmﬁﬁ?

wérd 8gainidiided, and stirring was continued at 125°C for 2 h. The mixture

~was then cooled fo room temperature, diluted with n-heptane (400 mi) and
 stirred vigorously with addition of 5 N aqueous NH4Cl solution (250 ml) and

water (450 mi) for 15 min. The mixture was filtered with suction through a
layer of kieselguhr, the phases were separated, and the aqueous was

. extracted 2 x with n-heptane (200 ml). The combined organic phases were

shaken with water (450 mi), dried over MgSO4 and evaporated in vacuo.
The resulting black residue was dissolved in 200 m! of n-heptane, filtered

" and again evaporated in vacuo. 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 pum, n-heptane/dichloromethane 4:1 to 3:2). The first fraction
obtained was 6.5 g of 4-bromo-3-methylphenylsulfur pentafluoride
(precursor) as yellowish liquid, and then 71.1 g (80%]) of 4-cyano-3-methyl-

~ phenyisuifur pentafiuoride as pale yellow oil.
"H-NMR 400 MHz, CDClg: 6 = 2.65 (s, 3 H), 7.71 (m, 3H) ppm.

: f)’2—Methyl-4-_pentaﬂqorosuIfanylbenzoic acid
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e) 4- Cyano- 3-net hyl phenyl sul fur pentafluoride F$S CH
A, CN A m xture of 4-brono-3-nethyl phenyl sul fur
pentafl uoride (136.4 g, purity 80% 0.367 nol),

- Zn(CN)2 (72.8 g, 0.62 nol) and Zn dust (7.2 g, 0.11
mol ) 15 in dinethylacetan gg (900 m) and water (40
m) was heated with stirring and nitrogen bl anketing
to 125C, and PdC 2(dp$g X CH2@GRR (32.7 g, 40 nmol)

was added. After stirting 25C°for one hour , .
PdC12(dppf) x CH2CI 2 (16 20 mmol ) and Zn dust
(3.6 g, 55 nmol) were agaif add and stirring was
continued at 125C for 2 h. The m kture 20 was then
cooled to roomtenperature, diluted wt - hept ane
Amixbraof %%@r@&m@aylphgavléu@mryp%t@fﬂvw& CilenoTo84 )
N@t@l‘??@.t& NH4ED raeloWtdriwa2P 9601 Rnéthyledkejlydod BB0TI)

R L PN L
cselpditaresihn tamperdtaragne dilstedagith BRiE aibee 130 ml)wndwater
" ) : , |
B0 s Ribelld wad HcBRIRIA SRR CoRIRERT HE ©
filratpwere separateth and. the Agepus was ardifed withrencantaless
age\;g%g Pg{eg gblﬂtiaﬁ,garmotr@ S@clbgtfate%nﬁgirdfkw§ gr@,@ldi @rﬂggn% 2
SRR fidd O AUPaler & TaethyHlspnig R S RERY a5 Wers
?sidri]ﬁstaa:gebloﬂehy ms(a]s,ﬁnﬁﬁ 1@@13;%@-. 200 m g
O SO LS HASEILNR00 & b 9 21 (b Cetshe
Jz=2Hanb H); FB8OHg, gr2 g, utl), Ir9péchtaBl uublzi dd), 13.43 (bs,
recursor) as yellowish liquid, and then 71.1 g (80%

I e 3 et byl - phenyl Sul fUr £ yori
o5 EoIa00 307, it GRA Gha Has) Tl & SegS 28 (s 5

15

20

- 25
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H, 7.71 (m 3H ppm 35 f)"

2- Met hyl - 4- pent af | ugr osul f anyl benzpi ¢ acid 19 ‘FSS CH3
o2pth-dmpehtitiuos liaBylhrn 2e e g Nsheny | sul f ur

pent af | uori de (4}-_—% g, 169.41), NaOH (20.4 g, 510
mol ) and water (60 w et iyl ene glycol (160 m)
was heated to 130C an¢ rred at this tenperature for
4 h. It was then 5 cobled 1 erature and
diluted with MIB et her (150 ) 4@nd water (250 m),
and the mixture was filterew tNiguction. The phases
of the filtrate were separated, and the aqueous was
2 adétthiyE4-pentdfluorexnfzepibeareid acid (77.5 g, 295 mmol) was

suspended in toluene (300 ml), thiony! chloride (36 mi, 0.5 mol) and

5 drops DMF were 'added, and the mixture was heated under reflux with
stirring for 2 h. It was then filtered with suction, the filtrate was evaporated
in vacuo, the residue was taken up 2 x in toluene (100 ml each time} and
evapbrated in vacuo each time. 78.8 g of the acid chloride were obtained
as a pale brown liquid, which was used further without purification.
Guanidine hydrochloride (172 g, 1.8 mol) was added to a solution of NaOH

| (84 g, 2.1 mol) in water (600 ml), and the mixture was cooled to -3°C. Then,

while sfirring and ice cooling, the solution of the crude acid chioride in _
dichloromethane (600 ml) was added dropwise over the course of 1 h. The
mixture was left to stir at room temperature for a further 30 min, and then
the precipitated solid was filtered off with suction, washed with
dichloromethane and dried at room temperature in vacuo. 74.3 g {87%) of -
2-methyl-4-pentafluorosulfanylbenzoylguanidine were obtained as beige




-aqueous HCl solution, and the precipitated solid was
filtered off with suction. 41.1 g (93% of
2-met hyl - 4- pent af | uor osul f anyl benzoi ¢ acid were 10
obtai ned as colorless crystals, mp. 138-139C. 1H NWR
. 400 NHE DVSO-d6: 6 = 2.602¢s, 3 H), 7.81 (dd, J1=8.5
- Hz, . 7.89 (d, J=2 Hz, | H), 7.97 (d,
g!ib’Séa‘S erP 1_%%%&3 5%43 (bs, ‘1 H) ppm C8H7F5(RS
HAARMR2000 Midk,CDEOBB 5652 (8, 8H), Bhm(dsC53), 8H2 (., 2 H),

7%% ﬂﬁ) Q&bent af | uor osul f anyl benzol\hguanl di ne_

OgH3 oF BN N8 3032 8YHzalc. C 35.65, H 3.32 86; found C 35 69
FE g%tﬁyi 64pentafluorosulfanylben20|c acid (77.5 g,

% % suspended in toluene (300 m), thionyl
chl ori de (36 m, 0.5 nol) and 20 5 drops DMF were
added, and the m xture was heated under reflux with
stirring for 2 h. It was then filtered with suction,
the filtrate was evaporated 'in-vacuo, the residue was

‘taken up 2 x in toluene (100 m each tine) and
~evaporated in vacuo each tine. 78.8 g of the acid

chl ori-de were obtained as a pale brown Iiquid, which
was used further w thout purification. 25 Guanidine
hydrochl oride (172 g, 1.8 nol). was added to a sol ution
of NaOH (84 g, 2.1 nol) in water (600 m), and the

m xture was cooled to -3C. Then, while stirring and
1ce cooling, the solution of the crude acid chloride
in dichloronmethane (600 M) was added dropw se over
the course of 1 h. The -mxture was left to stir at
roomtenperature for a further 30 mn, and then 30 the"-
precipitated solid was filtered off wth suction,
washed with dichloronmethane and dried at room
tenperature in vacuo. 74.3 g (87% of
2- et hyl - 4- pent af | uor osul f anyl benzoyl guani di ne were
obtai ned as beige 20 crystals, mp. 183-183.5C.
1H NVR 400 MHz, CD3OD; 6 = 2.51 (s, 3 H), 4.84 (bs, 5
H, 7.62 (m 2 H, 7.65 (s, 1 H ppm COHLOF5N30S
(303.26): calc. C 35.65, H 3.32, N 13.86; found C
35.69, 5 H3.18,N14.04. WD 2005/ 047241 21
-PCT/ EP2004/ 012395
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Clainms 1 A process for preparing conmpounds of the
formulal R3 F6S R R4 ( N /NHZ RLONH | 5in
whi ch the neanings are: Rl hydrogen, alkyl having 1,

2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4
WRrpos/Ei7ods, NRLOR11, - Qp2{CH2)n- 10 CPEIIEREH4012395
-(SOmg-(CH2) r (CF2) s- CF3; R10 and R11 i ndependently of
one anot her hydrogen, alkyl having 1, 2, 3 or 4 ‘

Cldmson atons or -CH2 CF3; mzero, 1 or 2 15 |
n 0, p, g, rands i ndependently of one another zero or 1;

dr ogen al kyl having. -
11 Zx‘ PJOCGss fo@%5?p%‘r@a?%sﬁeﬁg%qcé(r§%}%%%§?dyI ‘having 3, -
4, 5,.6, 7 or 8 carbon atonms, in which 1, 2, 3 or 4
hydrogen atons may be ZORBepIaced_by fluorine atons;

h zero

, 1or 2, z zex® Q¥

~zero orl; 25 or R2 -( @
-are unsubstituted or gHISEH
radi cal s selected fromthg, gr

lrek zero, 1, 2, 3 or 4; |

bhenyl -or. -- 0- phenyl, which
21, 2 or 3

upgggonsi sting of

-Qu-(CH 2)v-CF3, al koxy haV| ng 1, 2, 3 or 4 carbon' 30

at ons,

- SORCH3;
in whlch the meémngs al‘e

R1

R2

or

R2

al kyI havi ng 1 2, 3'or 4 carbon atons and

3 or 4, u zero or 1;

hydrogen, ‘alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, NR10R11, -Op-(CH2)n-
CF2)o-CF3 or (SOm)q-(CH2)-(CF2)s-CF3;

R10 and R11 : :
independently of one another hydrogen, alkyl

having 1, 2, 3 or 4 carbon atoms or —CHZ-CFS;
m zero, 1or2
n,o,p, g rands

independently of one another zero or 1; |
hydrogen, -(SOn)z-(CH2)k -(CF,), -CF 3, alkyl having 1, 2, 3, 4,
5 or 6 carbon atoms, cycloalkyl having 3,4,5,6,70r8
carbon atoms, in which 1, 2, 3 or 4 hydrogen atoms may be
replaced by fluorine atoms; '

h zero, 1 or 2;

z zeroor 1;

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

(CHZ) -phenyl or —O-phenyl,
which are unsubstltuted or substituted by 1, 2 or 3
radicals selected from the group consisting of
~O,~(CH,), ~CF 4, alkoxy having 1, 2,3 or 4 carbon

atoms, alkyl having 1, 2, 3 or 4 carbon atoms and
-50,CHg;
1t zero, 1,2, 3 or 4;
zeroor 1;
zero, 1, 2 or 3;
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v zero, 1, 2 or 3; 22 or R2 -(CH2)w heteroaryl which
i's unsubstituted or substituted by 1, 2 or 3 radicals
selected fromthe group consisting of 5 -0OX (CH)y
CF3, al koxy having 1, 2, 3 or 4 carbon atons and

al kyl having 1, 2, 3 or 4 garbon atons, SO2CH3; w
zero, 1, 2, 3 or4; x zero or 1; 10y zero, 1, 2 or 3;
R3 aRfl R4, independently of one another hydrogen or F

‘and Re sa(ﬁ"tz) H‘@’i@f@ﬁwlv\hl ch conprises 15 R3 AS AS

bR ey wiclis Rl ieof 15 £
/ N2 d Ra Y R4 /raﬁktals sél&ctmi fRIM thve group considingrfFss

\ RR FsS R2 R4 I\I\-GNI-K;H Iﬂllg::)@dhaﬁeﬂn@ﬂ\ﬁ-m owHidarlpon

a) reducing a 4- ni t% oph H Isulfur pent af | uo(de
derivative of theatomsand alkyl having 1, 2, 3 or 4 catbon atoms,

- -80,CHy;
W zero, 1, 2,3 or 4;
X zero or 1;
y - zero,1,20r3

R3 and R4,

independently of one another hydrogen or F;
and the salts thereof;
which comprises

. ma . B3 " R3
FeS H FeS H FyS X
——— et et
R4 NO, Ra NH, R4 NH,
R1 2 A1 b R1 ©
i It Y | ,
: R3 ' R3 R3
FS R2 F8 R2 FsS R2
it et . L e ——
B R4 ON
R4 N R4 Y . P
A1 R R |
Vi Vit
R3 |
F.s . F,S- R2
' ——r——————p
Ny NH,
R4 COM g R4 S
R1 O NH,

il

a) reducing a 4-nitrophenylsulfur pentafluoride derivative of the
formula Il to the amine of formula lll, and

b) halogenating the compound of the formula Il in the ortho position
to the amino group with a halogenating agent to give the compound
of the formula IV, and .

c) replacing the halogen substituent in the compound of the formula
[V with a suitable nucleophile or an organoelement compound, for
example an alkylboron compound, where appropriate with catalysis,
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formula 11 to the anmine of forrmula 111, and 20 b)

hal ogenati ng the conpound of the forrmula Il in the
ortho position to the amino group with a hal ogenating
agent to give the conmpound of the fornmula IV, and c)
repl aci ng the hal ogen subspgtuent in the conpound of

- the fornul a IVW|th a sui tabl e nucl eophile or an

or gaRyél BihsHiuens e for 25 exanple an al kyl boron
conpgyrshladin aﬁmﬁ@mnoabﬁ imtidicormpeliye obthefdrmbla ¥ by
subst it yent %@ t{fl td% fﬁnipl acing the am no function in
the & ik la V by a hal ogen

subse) tepimlng dmel halpgee substitugnt imethizdostraunsi@idhet uent

int forgul a Vi byanltrlle
func g? a‘ﬁnféhﬁ',cttgn ﬁthe nitrile futgctlon of

the t)dwpwmangft e irilediniien of ihe GampaHAc gt HE{gImda VI
aci dig ffeAthofpRVRid,idrd t he carboxyl i c acid of the .

f I h I
E e IR RS

'V, Vheyilanidmg ofithe foidulbd, R4 are as defined |n

" g i corgPelis b IGEREBES I MOl Wwaﬁa An

rocess as c
V\herR1sth®¢aa§asld)3fned inWrmug land 15 and g) are
-”H”agtﬁ%u &y oPBﬁe%@H@rF @B pERUS| y or

di scon |nuously 3. Tﬂe process as cl'aimed in claiml
and/or 2, in which R2 is hydrogen, and steps b) and

20) arrﬂeqj?b&é@das d@irded A clgm@qu wheoé steps 4)obnd),ad)XeRF)

hydr aag rg) are Wﬁnarggé l%eaend? tlg g%n%eca'rt@%ﬁcog{tlﬂuoﬁgiy or
al korisco@tniausing 1, 2, 3 or 4 carbon atons, NRIORL1,

- Op- (CH2) n- (CF2)o-CF3 or -(SOn)q-(CI—|2)r(CF2)s-CF3;

3. The process as claimed in claim 1 and/or 2, in which R2 is -
hydrogen, and steps b) and c) are omitted.

4. A compound of the formula X
B3
F.S R6
R4 NH,
R

X

in which the meanings are:

R1 hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, atkoxy
having 1, 2, 3 or 4 carbon atoms, NR10R11, -Op-(CH2)n-
(CF2)o-CF3 or (Som)q -(CH2)~(CF2)s-CF3;

R10 and R11
independently of one another hydrogen, alkyl
having 1,2,3 or4 Qarbon atoms or ~CH2-CF3;
m  zero,1or2
n0,p, g rands

‘ independently of one another zero or 1;
R6  ~(S0;),-(CH,), -(CF,), -CF 5, alkyl having 1, 2, 3, 4,50r6
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RI O and R11 i ndependently of one another hydrogen, :
al kyl having 1, 2, 3 or4 carbon atons or-CH2 CF3; 30
mzero, 1or 2 n, o0, p, g, rand s independently of one
another zero or 1; R6 -(SCh)Z (CH2)k -(CF2)1 -CF3,

al kyl having 1, 2, 3, 4, 5p9r 6 24 carbon atons

cycl oal kyl havin

which 1, Qarb@n&tgm%m'ealgw %ﬁ\m%gyg %bip%rpfﬁ @%P“
fluorine atm,,mhvmaw 2,13 or 4zhydrégem aleres oaybe ﬁeplaced_
zero, 1, 2, or4b ﬁ g 1, -(CH2)t phenyl or

- 0- phenyl ny Uﬂ?@ ‘e unsubstltuted or substituted
by 1, 2 or B radizmbs1 & ected fromthe group
consisting of -Qu(CH2)n CF3, al koxy having 1, 2, 3
or 4 carbon atons, al yF haV|ng 1, 2, 3 or 4 carbon
at oms and lSOZCI—BZG"P Jefo3ON4 2 3 or 4, 15 u zero or
1; v zero, 1 20r 3;zerBlorR6 - (CH2) Wheteroaryl which is
unsubstituted or substituted by 1, 2 or 3 radicals 20
sel eff ed fron1the group conS|st|ng of -OX (CH2)y CF3,

al koR$ haWChtp)aphenyl or ofo-rherylhon at ons and al kyl

having 1, = 2uich Hb hshBLARRAL O st 8fRicdis
2 3| %egenaéﬁgﬁ%%&i"f %%glﬁf?%’tﬁg?s 0 ‘?guf‘@%;y%s

alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2,3
or 4 carbon atoms and —SOZCHB;

t zero, 1,2, 3 or4;
u zeroor 1;
v zero, 1,2 or 3;

or
R6  -(CH,),-heteroaryl

which is unsubstituted or substituted by 1, 2 or 3 radicals
sel_ected from the group consisting of -Ox-(CHz)y—CF3,

alkoxy having 1, 2, 3 or 4 carbon atoms and alkyl having 1,
2, 3 or 4 carbon atoms, ~SO,CHg;

W zero, 1, 2, 3 or 4;
X - zeroor 1;
y zero, 1, 2 or 3;
R3 and R4,

independently of one another hydrogen or F;
"and the salts thereof;

A compou’n.d of the formula X and/or the pharmaceutically suitable
salts thereof as claimed in claim 4 for use as synthesis intermediate.

A compound of the formula XI
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‘mzero, 1 or 2 10 n, o,

~and the salts thereof; 30 5. A conpound of the formula
"X and/or the pharnaceutically suitable salts thereof

as clained in claim4 for use as synthesis
internediate. 6. A conpound of the forrmula XI 25 R3
FSS R2 RA R7 Rl XI in whpgh the neanings are: Rl

- hydrogen, alkyl-having 1, 2, 3 or 4 carbon atons,

al koxy -having 1, 2, 3 or 4 rbon atoms, NR1ORL1,
-Op-(CH2)n- 5 (CF2)o0-CF3 or SOm g- (CH2) r-( CF2) s- CF3;
R10 and R11 i ndependeRf8y_ofyondi@not her hydrogen,

al kyl having 1, 2, 3 or bon atons or -CH2-CF3;
as, I ndependently of one
another zero or 1, R2 LB d, Br, I, -(Sth)z
(CH2)k -(CF2)1 -CF3 or al kylyy haV| ng 1, 2 3, 4, 5 or
6 carbon atons; h zero, 1 or 2;X|15 z zero orl; k
zero, 1, 2, 3 or 4; zero or 1; R3 and R4,

indepewﬁ;%ntthan@éam aﬂgt her hydrogen or F;, 20 R7 CN

- ana/BI° Ev%rﬁg%ﬁié finadng . EuPREH B piny IREE T

cl ai rred i havingim263fasrd eerboasteyst NBOR TiTnt@priediode.
25 (CF2)o-CF3 or (SOm)q-(CH2)-(CF2)s-CF3;
R10 and R11
independently of one another hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or ~CH,-CF;
m zero, 1 or2
n,o,p,q rands
independently of one another zero or 1
R2  hydrogen, F, Cl, Br, 1, (S0,).~(CH,), (CF2)I -CF 4 or alkyl

having 1,2,3,4,50r6 carbon atoms;

h - zero, 1or2;

z zeroor 1; _ ‘
k zero, 1, 2, 3 or 4;
I zero or 1;

R3 and R4,

independently of one another hydrogen or F;
"R7 CN; |
and the salts thereof.

7. A compound of the formula XI and/or the pharmaceutically suitable

salts thereof as claimed in claim 6 for use as synthesis intermediate.




