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WO 2005/ 047241 PCT/ EP2004/ 012395 Met hod for produci ng

4- pent af | uori de-sul fanyl - benzoyl guani di nes The present
invention relates to a process for preparing

4- pent af | uoro- sul f anyl benzoyl guani di nes with the
WEONR0GE/04727 e conpounds of the 5 fornul &0T/GPEORHE12395
i nhibitors and can be enpl oyed for exanple for the '

WEBLIED! o0, £ar Al BYASGH Al LRSI Teh-oftiuaRlEa!  on

pent af | uor osul f anyl benzoyl guani di nes as NHEI

F?Hgts@ﬁtsmvgﬁt%vl%r latet 16 a%r@& P P?c%ﬁfdgbﬁ?ﬁnm L8td?

arin hese corpounds

;ﬁugaaylaﬁazm&fmm@n%w@rthg fOféWélaHeEQQ COmPEYRES P?g’ﬁs

WB#nQ&laﬂ%?@WEﬁtrmitgfo@@an RBAMCampRBEIfexetample faf the
|taFF arg Lﬁ o on a relatively large
egalaen of ¢REIoNgw © that said di sadvant ages

can be avoi ded by a novel 15 efficient synthesis

19 o Reoh 102 HE RS BT PR oAb Rlffanes

ras| MIHE4 infuibitonsr bloweyef, dhe W@Qﬁﬂsﬁﬁ@%émﬁﬂjﬁ@ﬁelﬁﬁor t he

‘;E)‘Péﬂé‘rl @ t;n g nﬁ%u%&"ﬂ?océ‘edz\glth 'lb\&i"gle?d‘ ahd ?ecﬁmﬁﬂé%%nts

havi n ar carb

nrgactg])rk HRRA WRich necgss @,grgatctgpialyﬁalﬁqgﬂglemmr are

ARt litabiOo hintioRroh @ 16Evaly | ale,
(sd{?q (O—%Hrg-(CFZ)s C1I;3 VRgl/Oé}gﬁdschl i ndependent |y

of one anot her hydrogen, alkyl having 1, 2, 3 or 4
dendmonowtbess found e saleBdisadvantages oar? be 3voided by a novel

B RISt St

tanbepught. 5 or 6 carbon atoms, cycloal kyl having 3,
4, 5/ 6, 7 or 8 carbon atons, in which 1, 2, 3 or 4

t]')ndr O%Eé‘nt%\? ”‘%o”ﬁ%us Ira%%l t%caegrob sg Ifor preBgnnzg zé‘ctzompounds of

the formuia i
R3 g
F,S R2
R4 , N,ﬁ,r\m2
Ri O NH,
I

R1 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'(CHZ)r"(CF2)S“CF3;

R10 and R11

independently of one another hydrogen, alkyl having 1, 2, 3
or 4 carbon atoms or —CH,-CF;

in which the meanings are:

m zero, 1or2
no,p g rands
independently of one another zero or 1;
R2  hydrogen, -(SOn)z-(CH2)k-(CF,), -CF,, 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
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h zero, 1 or 2; =z zero orl; k zero, 1, 2, 3 or 4, 5
| zero or 1; 10 or R2 -(CH2)t phenyl or -0-phenyl,
whi ch are unsubstituted or substituted by 1, 2 or 3
radicals selected fromthe group consi sting of

-Qu- (CH2) v-CF3, al koxy haviség 1, 2, 3 or 4 carbon

at ons, yl having 1, 2, 3 or 4 carbon atons and

- SO2 t zero, 1,:2, 3 or 4, u zero or 1; v zero,
1, 2 om 3; 1BeE) TR0 2 CH2) w het eroaryl 20 which is
unsubshltutege@goﬁybstltuted by 1, 2 or 3 radicals

_ select d fromth g%%p onsisting of -x-(Cl-12)y

| koxyZR&Yi 3 or 4 carbon atoms and
aI kyI havi ngzéro o21; 3 or 4 carbon atons, -SQ2CH3; w
zoro 1, 2, 3 or4; x zero or-1; y zero, 1, 2 or 3; R3

i ndependent | y of one anot her hydrogen or F;
g:% e((é'g:l)t Qﬁl?'ﬁﬁ %'Pﬁﬁ%‘h conprises, as depicted in

schenel S Ghi SeSehsiR t@af itt8ddy 1, 2 or 3 radical
i tr gpr,envgalg e Egﬁ%d PG e e

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

1 zero, 1, 2,3 or4;
u zero or 1;
% zero, 1,2 or 3;

or
Rz ~(CH,),heteroaryi

which is unsubstituted or substituted by 1, 2 or 3 radicals
selected from the group consisting of -O,, - (CH?_)y CFj,

alkoxy having 1, 2, 3 or 4 carbon atoms and alkyl having 1, -
2, 3 or 4 carbon atoms, -8020H3;

W zero, 1,2, 3 or4;
X zeroor 1;
y zero, 1,2 0r 3;
R3 and R4,

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

B3 A R3
FeS H Fs8 H Fe$ x
R4 NO, R4 hH, R4 NH,
A1 s At b A1 €

R3

II m "
—t

Ny NH

S

Rt O NH,

vill !
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- fornmul a

the amne of formula I1l, and 5 b) hal ogenating the
conpound of the formula Ill in the ortho position to
the amno group with a hal ogenating agent to give the
compound of the formula IV, and c) replacing the

hal ogen substituent in the dbnpound of the formula IV
\gdﬁ%nK§1SUItab|e nucl eophil e or an organoel enent
conpound, for exanple an 10 al kyl boron conpound, where
appropriate with catalysis, by a substituent R2, and.

ré(ﬁﬂirr‘f’%b OnitiopheAYIs@firpettaMivride dérvatesppthedophulheto

al ogen substituent, and e) replacing

tﬂﬁ%aW%BE{%’){@Hlﬁ{'}Iv@U nt in the compound of the formula
V) hiajogenafilg the comeotind of thenformoi [l1)in iyel odhy posiion e the

BRURS SR aiBhel MR IO B bR S
domblafVidrd fornula VII1 into the acyl guani dine of

Z?eréj%iﬁﬁ'ltrfe hia oégn‘@\ﬂ}%rsﬁtub@t Frﬂ\ﬁ/le:‘c%ﬂﬂgﬂ\r‘r/@%f‘?[ﬁe W'ﬁ"rula iV with
v e aloRIie; TSt PRGAROPISAMRNELORTRPUNT fos Sxarmiple an

iangdereos edilpoudtl, Aneraagpropriafe with cafdlysi, by.a subslieent

: ﬁi)odlpnent preference i's given to conpounds of the
al in

25 which Rl is described by hydrogen,
d) keplading |trmgaﬂmn(2fur&tron id treacdropoatab ok thenfetolay by a

%’B’%S&Hgﬁ@ § O CH2- CF3 or -SO’n(CHZ)rCFs wher e

NS |nde endent|ly of one anothe
By ErRRie@ing the hglogﬁa\ﬁuhgtltyentzm the semppungraidhe mrmroﬁa ¥l bya
nfehié-tehdiordRggwhere mis zero, 1 or 2 and r is zero or

i aeBa the Bt PR SEPE TR RE R T U ©lne

f:al‘tidxyhica@‘dpdmdrent preference is given to conpounds

érlr\?erﬁrggg/ﬂﬂe gqrjbogi?l %@élrﬁ IE)E .t mﬂ?as?rli REFHY 2 SR8 Re

of thedbridiad) k- CF3 where h is zero, 1 or 2 and k is
Gihlefe BT the: ¢ dsHf e?&?ﬁ%éeu\ﬂhr]w @rel, urmsmvm ut ed
I cate

stltute as. 1 n parilcu ar

&1etpé?‘eﬁﬁ%a$ defivedpoionasla kahi ch 35 R2 is descri bed
Ryarity ¢r=p8 @it ependehtly bf oh@ afofher Fhey, Bndadi ment

preference is given to conpounds of the fornula I in
which R3 and R4 are described by hydrogen. The :
v osedmbadimenty pegfarartg is gérendopommuzinas dftilee farmula in

WRidRY 1bbderBRdby hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
methaoxy, ethoxy, NR10R11, -O-CHs-CF3 or —-SOm~(CH2)-CF3 where R10
and R11 are independ:‘ently of one another hydrogen, alkyl having 1, 2, 3 or
4 carbon atoms or —-CH2-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 | in which R2 is described by hydrogen, 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
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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'step a (Sch'erre 1) to convert the conpounds of the

formula Il by nethods known in principle for the
reduction of aromatic nitro conmpounds to aromatic
am nes into conpounds of the formula Ill. Such nethods

are descrl bed, for exanple,4in: R C Larock,

GRS TR ¢ PAREALARL PR A 1 [inocs
\Jmowvn wmrmmfmforﬁbggedtszmngﬁ@remtlt: métre cempat®iac t ed
LB -ansiHES f1tY %Habuhagemma forﬁhu@a RORRRHNASheks bie

f are ani ¢. sol vent A
aﬁoﬁﬁcflg%t eaewmﬁpea'm%égﬁ km&%ﬁgeg%? ?%'Qﬁ%l e a
Ulfrgmsmheﬂ@n@gfeGUJdeTMmaﬁﬂ@haDGrdtﬁjTFE&pmraMms WQHi s

- eral.l 3 f I
iaseerstRE o viRRRbi: e, Balra o iR Aucler,
Abeirein.dependi ng on the corrp03| tion of the m xture and
the chosen tenperature range. The resulting reaction
m xture can. be worked 15 up by subsequent filtration :
tHsegreatly tsfep boftheicomppugds of faesfarmylanlt #re disgpdypctin an
s;ﬁbametso&e@qm arﬂf Fe%l’ctéc?\ﬁﬂﬁ Y hé?égérlihﬂw@(&gewtfor BxA1APOa

PR A Tt tioR fempatature i 1A <Bop IS BERRalY from

GROUWDed egﬁaﬁhypreferrahiy@ C tbel02Q. Thk rebctidretime ipgeameraly
:ﬁb‘?‘gﬁ 62@&;@ dd h Oﬁ?(%})éaﬁéﬂ'!g%rgﬂ% gomﬁ,gelﬂbﬁﬁ?l[hve )gtrj‘relé)rﬁpt?e
ezimsemtenperailﬂret rasgeal g eerattingyreagtion mixidre sae bepoyorked
"[?l bysubday éﬁeﬂfrﬁlﬂ%ﬂgn tt?rfaubﬁ% IE%W sHiddl gdlOwhShing W|th

ogenat e

DRgRIE SOLeBk AN, T yBA! O flit SHURRLIREUB GRTURG e

pr‘@diucﬁ l:fyr‘cd)rweyiﬂdzmal phirifiehtirgematiest scsuchmersceesalliZaionnd
s descri bed, for exanple, in R C

dé%é‘ﬁ"“%ﬁﬁ'} &%HQW Organic Tr ansformations: A Guide
tFoorutLd tto dfanolGrfdhie compepindafitios Sormut| IFabexarhplesgreNew

IRy T O P i St
iatastis obihsahriegematiicsagant areaéed dors? m@é@ﬁﬁm @Fﬁpou nd

@IF%eSfdrHﬁﬁéJnQ@ bYWHYoeriemy 30 York, 2001, 704-707, and
t herein,, such

re ¢ t
et gh%‘@%ﬁnﬂﬁ'r'weggwgmeanaé%e%wﬁ@o%emﬁefaﬁwpwéa
lhEl dgedr-athleocomplexés, diyatid Ayd laﬁde:ZNlha&bgmm?edcdnb@Hamldes ‘

R . o P B S BB P
Sampriebensive @nganic TraosionaatibnsA ReHderonEundiphbesyp

Wﬁ#é&%tleﬁg %M%utﬁneﬁérsNW%géyﬁglpﬁ@fnp0‘?@%??9 @gdand

- toediterathitr RitecIbereiaIos A4 By Snathyand d- Mﬁ&l@ﬁ*&@rﬁaﬁwnfw

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'ple, 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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- pent a exane. hept

‘Qui de to Functional G oup Preparations, VCH

Publ i shers, New York, Weinheim 1999, 622-624, and
the literature cited therein or MB. Smth and J.
March, March's Advanced Organic Chemi stry: Reactions,
5 Mechanisns, and Structurebd WIley, New York, 2001,

mélcﬁz% ngnd 86 ekl W%i%ﬂ@'?@% %_(E%Oibﬁi?’(ﬁo bnd the

bronbsucci ni
1iteyanirg cing Haemsiry iforexamplai Nrerempsigrinimide, diBme Ha%a4 or

'135[@%1'0% 59 éﬁHe@h}lﬁ’nMéi&W@Q @dl@h@”ih’é%ﬁéroc?@n@%ble to

he term "or ani ¢ sol vent preferably
ﬁ@éﬁge PW'EE%@W&’E{% efHlgs, for exarrpl e,
ctri@ﬂe@ma d?ﬁcﬂgolvéhﬂ AT prfe@érﬁblyt BEHAS hbmt@w\imlt@such as, for
ocC

b
RPBie. G ERe e oio iy GRAch B Teane, SeriEhe:
theixahe onexetahg) (miane,rbarzehentdiueneexy]ang, eblombedaced, 1.8-

‘ﬁ?ﬂ: nic or inorganic
m&:%%‘fﬁér%nt @Stﬁﬁ%@&daé%{uﬁ[ séof t he forrrgl alVv
&y H¥insedueart 1nyt gireactianeern be trapped §xmraanis oy darganic
padegeacted with a nucl eophile R2 or an el enent
conmpound conprising the substituent R2 to give
conpounds of the fornmula 15 V. It is possible in this
tasted © thd dompoasids Af drafdrauall/ arecaulsdleymently dissalved in

3 e PR TR BRI A Al rodplile 2270 Bment
mmmmdmmmrusmth@amatlmerﬁ iR#etoi give genr@pandy of thenfoomgiia
%"Iﬂsﬁa%t Emléj ARG tBrbo‘d“@b‘éQéTmoéﬁcH d3£ ctaféﬁfﬂh el

osen t enperature range. resu
alti on mixture can be worked up by subsequent

fnhletrtaat:mmtetnlmmﬂhem ttay eas@ls géndramy ﬁ@tbueewasbfm énd
S4B0: G prRirtaBly sttt Bor G ik 192, Tha BRSNS i 1 °
genemllyifamal0. phio 20dgidepengingaesthescoupdsition of the mixture
aﬁﬁr’tﬂé tcﬁla{sér? ?ntl[?é]F Lﬁ?lrgrﬁ]@% ?ﬂ{%@% tin‘é%a@ﬁ?ﬂﬁiﬂyt@can be
woashed)un bysubsegeentditration hepghuadaysr of Blica gsmyashing
m’ﬁhven Inf $i¢ent® éﬁ@' et rbﬂ'no]vaQf tﬂb Solvepit Qﬁ%&;o

For exa fromO0,8 equi val ents of

pH@fyma:tf@daﬁﬁv@ mzccaﬂveaﬁlwﬁ'éﬁtmf@ﬁ%@ﬂ p semauch as

eéumsteﬂuzaﬂon ttRormEtRiraphie fbr Edaraple orssilicd gsl, distibdtion or
t st arhl,[lncg] conmpound of the 30 formula IV. The term

' means conpounds which result on
Eeqnndl d)ltxaﬂommlaff tike compound oRtha-fornmula Bf fooegatmpdesre

SHEBIVAY in 1860 mi of organic solvent B. For example, from 0.8 {0 3
equivalenfs of the nucleophile 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.

“Organcelement compounds comprising the substituent R2” mean for
example organ'olithium compounds R2-Li, organomagnesium compounds

- R2-Mg-Hal, with Hal = ClI, Br, 1, organoboron compounds such as

R2-B(OH)2, R2-boronic esters such as, for example,
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exanpl e, alkyl- or aryllithium conpounds,

or ganomagnesi um corrpounds al cohol ates or lithium
dii sopropyl am de. 35 "Organoel enment conpounds
conmprising the substituent R2" nean for exanple

or ganol i t hi um conpounds R2- L&, organonmagnesi um
conpounds R2-My-Hal, with | =d, Br, I,

or ganobor on conpounds gdch_ g -B(OH) 2, R2-boronic
esters such as, for exain , I 10 R2-boronic

anhydri des such as, for ex | e ,, B~O~-B~R2 | |
O BO I R25 or organozi coppounds R2-Zn-Z, with
Z =04, Br, |I. The term "base A" neans bases |ike
those used as auxiliary bases in cross-coupling
reactions and nentioned for exan‘pl e in A Suzuki et
dr2-borartie arhylidesisygh aSQESOFWQASS or M Lanmire et

at., Chem Rev. 2002, , 3359R2469 or S. P.
St anforth, Tet r ahedron 19 BB 263-303 and the 10
literature c,itedthereiniE h case, for exanple

NaZCCB Cs2C8, KOH, Na "3(3 4, N(ethyl)3. The term
"organi ¢ solvent B' neans gﬁ%l c oraprotic solvents
such as diethyl ether, oxyet hane THF,

.aI Cg%é)r}{%ﬁ’{éﬂ%ﬁ%?@‘ﬁ%% mtp'?z are preT e?P:d 15 The

thentetrodbasy A’ mpanst kasesdlke thoserssed as musiliagl basasdnand
NroS2t&l 'Pfﬁlgsrghbﬂfcﬁ'l rBP g’ﬂﬁéﬁgd FQr ?xgwg in gn QuE’QE'e‘i%‘I

reacti o

or
o R 104G, 95, 5657 %@3 o BARR s Lol sy, £402,
ata2, 138haa69 Eie\s PZQ%}‘O&!@ZT et Erdrt 6998y 545 233 303 and the

05Ul TN i or SAmeEigocts Excbtar
da@H, K3zBO4AR{etiilgm Soc 2002, 124, 13662 and the
sy bied &Gyt E&@@% 80, soPBhtsNA e
mbut@tb\er dimethoxpetbaneh HEoﬁh@obaksswatertqmnwﬁa thergof. In
RIS APl
JiherieEm dralabring W@taiéﬁsd’é'ﬁa@@mfgmw@ha pa bl cabalsts Tike
Whide @sdll RF Suzakinghd Negishi reactions and descrlbed 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, 723, 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(QAc)z2, PdClx(dppf)
or Pda(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,

Comprehensive Organic Transformations: A Guide fo Functional Group
Preparations, VCH Publishers, New York, Weinheim, 1999, 678-679 and
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"brom nating agent, as described for other aromatic

amnes to replace the am ne function by a hal ogen

function for exanple in MB. Smth and J. March,

March' s Advanced Organi c Chem stry: Reactions,
Mechani snms, 30 and Structuré, WIley, New York, 2001,

FEIBTBE b o ey RS RS BE08 Gotemann

PeagliomaTherocess PR DOVl NeGIYVGsemuB) hef 2426 or of
¥ Wae 678 Bl oMbnd. Sdh@phl 1 88@tsY, aoebtieprdfbgegi n. for

exanpl € by the Sandneyer or Gattermann reaction. The
process of M Doyle et al., J. Og. Chem 1977, 42,
4 36epos, the compdureisedf tind farrild VI ahesactéibin.a dpinentl®&dth a

Sieribior Bl PC el P8 Bt Al £ Pl SR,

érymedahmmtpmg@atureﬂs) gepetip frerm201C fald00iG preferably 80°C
18180Y¢, T Fectippaine, '8?5%18?5& A 2&8*'%53@“?@98%8
mmnqsa@n Jrihe imisture agd tee ahosert fesmeraiyire gange.f,
ql@%gfehﬂg {‘%&iﬁnﬁﬁ&tur@@ paA Petfiiefedvith E@cﬂdtmghtbﬁgelzg?a%ﬁfbf
| |
3128 Graw o7 KBSCRBURF Bt e fiteals Raa Reliaiked PRiATREG ).
@fxtrasilidm Gty @lvapordtioass|tige bolvanﬂntwa?ubl thercainepcnmﬂ thfeth;e
t
SRS R B R S0 Blho S b Rea SocBNaRLRs 0, o
|rscrpat|ailifza§@h b;hr@mamfapbhan sflierigel chistiliaiiop 06 stesas

gﬁqma% recrystallization, chrormt ography on sili ca
distillation or steaml
Feo It

|1
i i 100k B8 BBIRRINGOT il B Ve XpBIPle a6
gﬁ@%ﬂgmeﬂ Iﬁr“!@Oll)gi‘llS(foﬁdrgéllﬁllcltsig!Vw@@ Fbr@&?mp@e ! fitctn §dbviént
. 0 Xa s
SayyBlests Al hevaridifios, Adbat frs G980 1 ROP athe darpaund
havingghe fiermfida Milta belreactelde reacted. 20 The term

Tﬁéqg %y&@d%ﬂ%e{ﬂi nsfi‘a e%l‘ﬁg@ Gkl C{hé‘ﬂa‘l ﬁ% i@és or

an| des_-or er a one m xe
(@N)2 @Itrzerrra&onq)péfr@f%wh metalie zings preferably wethaderm of
l?'\l%dL%ftm organi ¢ solvent C' preferably means aprotic

ar solvents such f or. exampl e, ,
ﬁé@ﬂ??@&éﬂ!ﬁﬁ‘ﬂ\éﬁn r&?vppretm%v rp%daaépmeyniﬁ Bigeh
BB] B esampld3' Dmaﬂmetnylat:etam:@e RdvendMBOcat al yst s

P Seh GRE IR L oo ™ R PP a1 LI

ﬁﬂfséanﬁlﬁyed invBukakimeaetiarts ard des@u@&d fmexamabOﬂ,A ﬁm.’,u ki

335058, Rey Si8be Iennlar ey Lo A1slsp0 of 9cn S, RS

303 2146 JB50- PSS 5. Sharfptibe ehrahodron 608" 59, 263 and
the literature cited therein, for example PdClo(dppf), Pd(OAc)2, Pd(dba)a.

The resulting compounds of the formula VIl are subsequently hydrolyzed in
step fto the'carboxylic acids of the formula VIlI, 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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30 The resulting conpounds of the fornmula VIl are
subsequently hydrolyzed in step f to the carboxylic
acids of the fornula VIII, for exanple in the
presence of a base. This can take place by processes
known to the skilled worker8for hydrolyzing aronatic
nitriles, as described, for exanple, in 35 R C

Lar ock, Corrprehen3| ve Organic Transformations: A Quide
o stapumdhe saaboxglic apiderafiae farmina Vilvare theml subseadentiew

%Bﬁ{?%rt rﬂ%‘%ﬁ@hc;&é@%dln@%vm_ﬁe%r%@ IXSP’th@?ﬁbése,

s RATOSHIS GaiRe 26¢ PCYGTIR) R PEYaTREACHIAvapggrsUch &
Earsbnll Bl prérerabiy eamwcmon@@b tdaears] preférably aétyl
T A

telsters coma hardgén Heterockcls, prafarably, 1-imazot. ddwyddters and

%ﬁkﬂg% %chS%!ﬂyé%r tq‘?g ddl%gtag%hggto%ﬂa@ﬁa ¢ Q?Eéé(r?e{r KhBW¥n to
&t eklli@éworle@%fécvrg the aderying parmrwyphloe@@%rvmclb ety

GRS Slve P BEA YL r.me?al%‘éit |ﬁraskncWWi Rdrinel GostR $nderlying
het erocycl é,

ri thi o
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- CRRB Rkt B # hoo R inf e P ond g i Bz

prisisasech as the Riethyl estarady ttaadmenhwithrggeebys higl in
Bﬁ’étﬁ ! e AG4 Ildfe rbélecrc%{lﬁcfﬁt Wlthrbaﬁ'l%rgfﬂ' imleﬁﬁtﬂé'tﬁ’@ mixed

ane N s o Ok
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aathaxahct anid derivetivesare indicatedwvith indication of source literature
H‘gﬂﬁ‘Y "’WIQRSH 'M‘érgﬁ s(Affehcel MghRic Chemistry:

no( et oxycar on

aPhaT§ms, qndsgﬁus@w avileywNew yarkm001, 508-516 or
ReU Eér'o'éw Qbﬁfp@él%r(amkéém@@'r@ﬁsﬁomr@ a.Guidatarber

Bl et SR8t PP ARARRS NV Bl pyeinheim,

negdoctd41om94®. source literature MB. Smith and J.
March, March's Advanced Organic Chem stry: Reactions,
I\/lechanlsms and Structure, Wley, New York, 2001,
Reectasoban aRtlvatedatﬁdm«yhc:aﬁ@r@raf@@w withrgyamidine

éfeg@g.{bg{ fl%tﬁg ‘H‘éce A zﬁﬁaﬁgeém&ﬁn \%F Q%'rnﬁ’ﬁfﬁroﬁ ﬁtlu@protlc polar
but mert organic solvent either with free guanldme ase or ﬁ guanidinium
chioride 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 salt-free
guanidine are advantageously carried out in aprotic inert solvents such as
THF, dimethoxyethane, dioxane. However, water can also be used as
solvent in the reaction with guanidine on use of a base such as, for
example, NaOH. .

If a carbonyl chloride is employed as carboxylic acid derivative, it is
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1999, 1941-1949. Reaction of an activated carboxylic

‘acid derivative wth guanidine preferably takes place

in a manner known per se in a protic or aprotic polar
30 but inert organic solvent either with free
guani di ne base or with guani®inium chloride in the

RIRAR % t@agqaé adidl ts[:é\/&rg%t?%?%k?ﬁt@le fggé@?&ﬂjl pf excess

I'sopropd ures
lgwianiciae, ﬂ@lmﬂdﬁﬁhm@@a“(}s@m@ents have proved suitable
for the reaction of the nethyl benzoates with

O e o R PSS it 2 3 hstirogen, can the
JYMHIsROBAYS blaceavitied scaﬁs banam otic inert solvents
Ity byrs RIS ol L ARG RE PR GRSk
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%@ﬁé&“a Pﬂdg'oﬂﬂwetﬁ?mm‘adrom“c acid. For preparing -

conpounso e formula | in which R2 is hydrogen,
can the 5 synthesis takes place w thout steps b and
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L

- | prapaneid by the process of the invention. Appropriate protective group

techniques are known to the skilled worker. For example, the NH2 group in
compounds of the formula Il in which R1 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 compounds of the
formulae V, VI, Vil and VIII.
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R D., Comng, P.J., Geenhall, MP., Kariuki, B.M,
Loveday, A., Philip, D. 25 Tetrahedron 2000, 56, 5660.
Functional groups in the starting conmpounds may al so

"be present in protected formor in the form of

precursors, and then be cof@erted into the desired

groups in the conpounds pg the fornula | prepared by
the process of the imgentior2z Appropriate protective
group techniques are khown to the skilled worker. For

exanpl e, the NH2 gromp ™ 3QHgonpounds of the formul a
in which RL is NH2 captbe present in a form
protected by an acet tr|fI uoroacetyl or trityl

grou an be de r ot ted a| A furth ect of
t he S‘ﬁ retS Rpoundss

for. mJI VI I |, R3 R4"

' ntio

R3 R4 X Thé’ | n{?‘é nc’t‘hu§4re at &M o A Core"
4 pent af Rilor osul f an§l - sulst i t ubdéd conppunds Rlof t hex

- formula X in which the nmeani ngs are: Rl hydrogen,

- ey hvaRIETBuS reftes3tod- énﬁé@lﬁ@%uﬁhﬁﬁﬁsub@tlﬁ@é’d’ c@t@ﬁbbﬁﬁds

4 carbon atorrs
Péﬁﬁsf?fwgﬁzgo CF3 or -(SOMq (CH2)r(CF2)s CF3; R10
and R11 i ndependently of one another hydrogen, alkyl
having 1, 2, 3 or 4 carbon all@rs or -CH2-CF3; m zero,
in ntly of one another
‘ CF2)1 -CF3, al kyl

zero or 1; 15 R6 - (SOh):

in which the meanings are:

R1 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

-(SO)4(CH2)-(CF2)s-CF3;
R10 and R11
ihdependently of one another hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or —CH,-CF5;
m zero, 1 or 2 |
n,o,p,q,rands
independently of one another zero or 1;
R6 ~(80,),-(CH,), -(CF,), -CF, 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;

h zero, 1 0or 2;

z zeroor1;

k zero, 1, 2, 3 or 4;
! zero or 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 -(CH,), -CF,

alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl haying 1,2,3
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‘atons; cycl oal kyl having 3, 4, 5, 6, 7 or 8 carbon

atons, in which 1, 2, 3 or 4 hydrogen atons may be
repl aced by fluorine atons; h zero, 1 or 2; z zero
orl; k zero, 1, 2, 3 or 4; zero orl; or R6 (CH2)t
phenyl or -O phenyl, which drle unsubstituted or
substi t ut ed l@y4]car80|®eto3n£ad'dca C}—ﬁ sel ected from
t he group consisting of -Qu-(CH2 3, al koxy having
1, 2, 3 or 4fcarbo@ettdn®, 3&@ryl having 1, 2, 3 11 or
4 carbon at ons and - SO2C5Bso ort 1: zero 1, 2, 3 or 4; u
zero orl; v zero, 1 2 or 3; 5. or (CH2)W
heteroaryl 10 whicl is uAgPods ?tQEt3ed or substituted by
Jor 2 or 3radicals selected fromthe group consisting
xg IPHR) Wetefeharyl @l koxy having 1, 2, 3 or 4 carbon
atorrB nd2’# H kyl haV| ng 1, 2, 3 or 4 carbon atons,
-S2CH3; w zevhigh I, ursub3tittel] or sutzsmtuiedrbyl‘t %/oz&raﬂlcals
2 or 3, R3 ageldifed b theepens edhsisting oD, -(THAL NaTF,,
hydrogen or F; and the salts thereof; In bne
enbodi nent, piksbyhaving 1.52.@ Qreﬁcﬁtbmfpm akykhayving 1,
formula X i n 2, dharehcdtbon atcesc18MgEHYY hydrogen, al kyl
having 1, 2, 3 or 4 carbon atons, 20 net hoxy, ethoxy,
NRLORL1, - O ®H2- CFZe'ES’r-S@)T\?’(OCﬁQ)rCFS where RIO and

Rl I are independegtly ofe@ fnot her hydrogen, al kyl

having 1, 2, 3 or _4 carbon qt?rrs or -CH2-CF3, and
where mis zero, | Yor 2 &R&r on’ero or 1, with
R3 andi4ar preference for conmpounds in whi ch Rl are

descr 'n‘?c?ébé??ﬁently of one another hydrogen orF;
and the salts thereof;

In one embodiment, preference is given to compounds of the formula Xin
which R1 is described by hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
methoxy, ethoxy, NR10R11, -O-CH2-CF3 or —-SOm-(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 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, preference is given to compounds of
the formula X in which R6 is described by F, Cl, 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- pentaﬂuorosu!fanyl -substituted
compounds of the formula XI ‘
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- for -conpounds in whi cp,b§6

- enbodi nent, preference is ¢

hydrogen or nethyl. In a further enbodi nent,
preference is given to 25 conpounds of the fornula X
in which R6 is described by hydrogen, F, d, Br, |

al kyl having 1, 2, 3 or 4 carbon atons or

- SCh- (CH2) k- CF3 where h is 12ero, 1 or 2 and k is zero
or 1, phenyl or -0-phenyl, which are unsubstituted or
substituted as indicated, w g particul ar preference
i§ de i bed by hydr.ogen or
’ ai- In a further

to conpounds of 'the
secl, by F, O, Br or |
enbodi nent,

met hyl, for exanple 30

in particular by Br. |1
preference is given to conpolids_of the formula X in
which R3 and R4 are descri bed byxﬂydrogen. 35 The

“invention |ikewi se relates to

an piahathedoeariops argil - substituted conpounds of the
mr‘ggﬁxﬁo 8 ARkyLRavify Whd ch of h;tra'ﬂl?i&ﬂbfdﬂﬁs,%ﬂﬁ)gymaving 1,
al koxy%hgw #gégfb ﬁ\é‘tt&gs’cl)r?l Ri@lé’j;l bborp-g(?@%—%%)ﬁgl::@ ° oP
(Cgl?) n’(@@rﬁ)qoé@gz)ré@':ﬂs?@@) q (CHﬁ) f(ﬁFg) s- CF3; IRLOI

nd R11 i t )
a in e&gg(ﬁnr&hggo one anot her hydrogen, alky

having 1, 2, rbon atonms or -CH2-CF3; m zero,
1 or 2 n, o, p, Q,indapdsdentyefamndeamdtheniiydragemraikier

zero or 1; R2 hYdrﬁ@\ﬁﬁ%1F2, Llor 4Brarbdn atdsiipZ—C Ks;
a

-(CF2)1 -CF3 or alkyl ving 1, 2, 3, 4, 5 or

carbon atonsMh zef®0, 1062 2;: =z zero or 1; k zero, 1,

2, 3or 4 & &85 @anlis R3 and R4, independently of
h! L L

one anot her driogen or F; 20 R7 CN. and the salts
t her eof . in%epe%gentg/ 01J:one anotﬁerzero or1;

R2  hydrogen, F, Cl, Br, |,-(SOp,),-(CH,), -(CF,), -CF 5 or alkyl having 1,

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

h zero, 1 or 2;
z zero or 1;
k zero, 1,2, 3 or 4;
| zeroor1;
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 Xl 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 ihdependent!y of one ancther hydrogen, alkyl having 1, 2, 3 or
4 carbon atoms or —CH2-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, preférence is given to
compounds of the formulae Xl in which R2 is described by hydrogen, F, Cl,
Br, I, alkyl having 1, 2, 3 or 4 carbon atoms or —SOpr-(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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In one enbodi nent, preference is given to conpounds of
the formula XI in which RL is described by hydrogen,
al kyl having 1, 2, 3 or 4 carbon atons, 25 nethoxy,

et hoxy, NR1OR11l, -O CH2-CF3 or-SOm (CH2),-CF3, where
R10 and R11 are independenﬂBy of one anot her

_h%%z‘%%%r e%%ﬂlmgw'&&e4en& s gi?é% rtc‘)1 58@{[}1?%(1@%‘?% %rmuta

where "mi’s IS zero

Kl llwwthrci'paﬁtl$ daeseribask ey Er @hdr drdr inquarpeiadly Br whi ch
'ﬁH aafél‘?th@?%?ﬁﬂctb‘eﬁﬁem’ rONFERIER (/eﬁr% |&h75h'rpol.|ﬁd§i of ¥id Refnula

ment ere ce IS glve conpounds of the
f)%ﬂ'ﬂrwhéfé‘ KB 5!"\‘11 Rh iaed, dpecribetylay Vqsrl@&@nby hydr ogen, F,

, Br, I, alkyl hawngl 2, 3 or 4 carbon atons or

| fﬁé SRR R 1818 e St B RartaR i el aers o

ias ymimhathy, Fﬁesesn@?cavebade@ndqrﬂ!yaxjmec&nqhmmmr thﬂ SorR
%6ﬁﬁ§ux%t|8¥ h?‘ﬂéo%'?np%d%dsl Nedh f %&fsre%ﬁ 'ﬁ%ﬂi@bf‘eﬁbmers as
e fornula Xl in

iven to conpound
\dmatﬁreamerg, @l@gaﬂanbﬂas By mIX’[U@S thereqfrin pll r@liPSpar ti cul ar
by Br. Ln a further enbodi nent, preference is given to
npounds, of the fornmula XI
TBSGEBRY ByeTHR P e e AE RIS (R The Compounds

BBthdfbrnitk R6 contai n one or nore centers of
asymmetry, these may have i ndependently of one anot her

either the S or R configuration. The conpounds can

é&k;dra@saleﬁnam be stratghtchainasr branakedrdusralse, applies if they
ct gg%%%ﬁtu%hts%r)%éﬁu?%xs%%éﬁt‘%nt%%thef @d'lc%st féloe@iﬁp!fe in

ent 1 nyention enconpasse forns

Phieraaiupcadiaals SBRIKHY TPOIAR:, EXAmpkes. o1 SRdapdighS A8y be
$ﬁ5ét§g|? bthw hﬁpmp{m @mapjﬂe(d 1-ivtoylethgy), epotyl, atSObuit%/l hey
SUu | tuent,s [ OC r as n
if ﬁerlne Jzﬁ’reﬂylé cefpu%&é Wpfcf':ly rg%[f %%r a(SJll 2al s or
& cht@;dlmeiﬂykaﬂmd) nepentypl, & peﬁtyb,l tbmpem;dl oedrerylend hexyl.
:ﬁ%@f ed ﬁkQX%dlcQ s@r%%émxé%WI Orrr’-é >}fyTaﬁd '?dp{;‘bfﬂg@t b}ﬁle)or
maret foylepeoie ., 2114 065: RYTbEen AT iseliyi regisgls may be
geo;ﬂseéq b}/ fluSAR @ms E)@Jrﬁ?ﬂé@'%ﬁ%hch ﬂaammyv Facheris ey -

cspye i Eopupe e abiaiceyt SUbstiel i

Zadlaals%év b8 subyutufgein alygrasiionsal kyl radi cal s may be
repl aced by fluorine atons. Exanples of such

fluoroal kyl radicals are trifluoronethyl,
Exaniles of tyotoadle! mgdicalsdirp eytapramy ,gamlqhuiyl&}fmnarﬁmed
3l &% hexy At eptiTRY DEIOBERP DA LRhrE, BPEXAPDIE 1,91S3 or 4,

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

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, phenylatkyl or phenyloxy. The substituent in

" monosubstituted 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 position, 3,4 position or 3,5 position. The substituents in
trisubstituted phenyl radicals may be in the 2,3,4 position, 2,3,5 position,
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25 Exanples of cycl oal kyl radicals are cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cycl ooctyl. One or nore, for exanple 1, 2, 3 or 4,
hydrogen atons in cycloal kyl radicals nmay be repl aced
by fluorine atonms. Substitd#ded cycl oal kyl radicals
! Yy

A AR SRR, e PESHEN DS 4 SRRIBRY Lgorom,
rradigatsi arwroma@c rlégzmam;eoww@en whighceneer Maredingigigds are

ggsﬁ‘%&drﬁgl smmrgtd‘rﬁ@bﬁmtrdg@w aﬁéﬂn% el f 122 cpizeritbgen

I Ca supbstitute has ne .or two

radreal w3 supstiiuted b piel elall XFrﬁlcgm nasignet

a/l@lﬁbugﬁete?oéﬂdnﬁ. I'ﬂhlet i%terhﬁwvl}rbldha{él real beiattacibd dyalips

such. as, [ .

SHRRe, kB R e R RN £ Bl EFRAI B o,
iposjios, 6ipwsitdn, PeoisttionrorB posifiosiHieterparyl. radicals may be
drabshiited Srbd ARMtuteABAG ﬁHMméet@ge%mg%&é twice

ositlon tion, osition tion

| @rahrﬁ@stlmeaa’rbydﬁe@lcsal pbsifierent rhdicalss dBis AHRlERHKeNise to
10

tHéte?ﬂtéIEg% rddiESd sehg ??élt fdr%ibﬁ?[ilé ifglye klitd] de@roar)aamyl
raplgs of BetarqarBlareh Eitvg Aenit, svRoBE i onacuachivh

tdatadyl &tmzely&ro&aad)lyb |soxagokyb rtpiarolgs lscnhmhokyh pyndylor

P PP gfyﬂdag?ﬁ%g%a\g PBpz34, Ginghl o8Baghoiv.,
Prjfaziaylofyinokalary ’E%W@ﬂybﬁmmbahrwlconbu nation of

5 various heteroatons. The heteroaryl radicals my be
attached by all positions, for exanple by the 1

PsibidaPl radicRRHrE mrparﬁcmaﬁlz-lo@(irthkrﬂbﬂ for @Afurd, 1-, 2- or

Rt 1. 2 i BiagoB -1 B sRvPERP Yy Fien-triazol-1-,
s4=|-bert-|5t~yd1®d birmzol-1+swBeot iws |- onﬁ—t@xquI,eZo#_eer tw ce
o§ﬂo§ﬁ3 fcﬁ' ik?é’ofa%{}ﬁd' 1%'3 &{ao‘ijéfoﬁ ar SPt &I""q'fﬁl S.
axadiage %x@fn‘ﬁl-)é 1ﬁrﬂ-ﬁh@dlﬁé@,lr%ﬁlthéﬂér%aﬁypéﬁﬁblazmy' 3- 4-
%%@geb%z%i vl, hﬁB eLr @ﬁéd{ézcﬂlze d‘rus&nw 2 4tthla@‘t\/iol P syl

triazo

o o bR eyl 2% ik oIV s a8 yrimiciny, 3-
@ym@sﬂdazurmrp@zaz‘mh 1HPr,i 34 di, 1By 6- Wimmmw 2-,4-or 5-

bRtR dsrd ™o %o%l R ingae B0 a1 By - 7-or &

quimodylj hy B-, 4£55+6¢, e?—ccaTEil-lsoqamoMI%- ér,&5-, 6 7parBrcul ar,

2 35 Lyl ,
;},u.n%gow%em;ié hegs r%cﬁHﬁ%ln’yl? 3953 el oV
guinozalinylafof=, B-, 6- J4or§rphtbalylzmyh PQSMEWQTHE%SQE&F@ the

ghregoudind - Sfidés biicedfinoifri, o of ekl 2-, o
Qré erldy{ i soxazol yl, 1,2,3-oxadi azol - 4- -5-

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

- 3-furyl, 1-, 2- or 3-pyrrolvl, 1-, 2-, 4- or 5-imidazolyl, 2-, 3-, 4-, 5-, 6-, 7- or
~* 8-quinolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 3- or 4-pyridyl, 2- or 3-pyrazinyl, 2-,

4-, 5- or 8-pyrimidinyl and 3- or 4-pyridazinyl.

- The compounds of the formula | may be isolated in the form of their saits.
These are obtained by conventional methods by reaction with acids or

bases. Examples of suitable acid addition salts in this connection are

- halides, especially hydrochlorides, hydrobromides, lactates, sulfates,
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20 oxadi azol -3- or -5-y|,'1,3,4-oxadiazol-2-yl or
-5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or

5-isothiazolyl, 1,3,4-thiadiazol-2- or -5-yl,

1,2, 4-thiadiazol-3- or -5-yl, 1,2, 3-thiadiazol-4- or
-5-yl, 2-, 3- or 4-pyridyl, 13-, 4-, 5-

%xtPéf[Zé Tofltdéy, actiats, é‘hdd)s?ﬂh{a?@sz ithysBySRgLEy - 1o 2

.m@nzemmfma;es pitolueyesulﬂonatgs adipatgs, fwmaﬁa@gogwonqtes

?utaﬂ'xat Q/c@mlpﬁos [SHatgs aﬁa I@‘é’té‘s,o bghzodtes, Gxalatés and-

@@mﬁﬁz% ﬁﬁ9 |tﬂfﬁt9%aqetatye§ in f@e Ga?e C@ Fh%Paﬂﬂﬁ%ﬁ'%g}ﬁSacf&fe
%gre&mntsﬁpreférabm pfﬁ?amwﬂenﬁwlyl sytablelsalts4 i thé confpounds

&8P|%é’5 IétB :}%‘ﬁ‘@ Qrf@lqg( ,’E@g@?g%rf Pq?ﬁﬂ%aﬁ%‘c\@%b %ﬁ%é h8: - example alkali

enctapsats] poefgrably sadiuoy orpgassidw saItSOOPamqu mrdajts, for

| %&gﬁﬁré gfj?é]%t \ﬁftﬁ’%ﬁﬂ‘ﬂgﬁlb‘br o?&%@?%ﬁm@%@ oﬁgr’rﬁ{zq §CI§|Q @ﬁé&l

| Snaml@am ol eiorm of a zwitterign. 6. 7- or 8- qui nol yl ,

1-, 3-, 4- or 5- pyrazol yl, 2-, 3. or 4-pyridyl, 2- or

P -, 5- or 6-pyrimdinyl and 3- or
i‘sg Eéﬁx’l‘ﬂﬂons% The compounds of the formula | may

DMFsol at ed NoNiDiendtiylfonobmitkei r salts. These are

ed by thods by reaction with
mgg)no ba?@ﬂgﬁ&xg&@%&rﬁf sui table acid addition
sibats in thi Dlhﬁimyb@%eﬂwmr@ hal i des, especially

Ryt ochl ori dggetfpydr obromi des, lactates, sulfates, 15
cltrates, tartrates, acetates, phosphates,

- #Phyl sul fon g P¢jBhzenesul f onat es,

pAT®I uenesul fgmlnqﬁmaﬁylmiﬁ@s, fumarates, gl uconates,
amat es I ho mal eat es, benzoat es,

wligat es andgI Iglgﬁyilge@ goﬁél f1 uor oacet at es, in the

cdapE of the priéfts-&lipbenydpheaphinm-ferroeeredi ent s

Riff erably pﬁ@{r%dgﬁlly suitable salts. If the

compounds n acidic group, they can form
salts with bases, for exanple alkali netal salts,

X?Eﬁﬁ-@mé{ s%@ﬁéhlm or potassiumsalts, or anmmonium
for exanple of salts with ammoni a or organi c

am nes or amno acids. They may also be in the form
Exampiaii terion. 10 List of abbreviations: DW

N, N- Di et hyl f ormanmi de  DVSO Di net hyl sul f oxi de dba

Di benzyl i deneacet one

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
cooling, 4-nitrophenylsulfur pentaflucride (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

2

‘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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15 OAc Acetate M P. Melting point MIB tert-Butyl

- methyl ether NMP N Methyl-2-pyrrolidone dppf

1, 1' - Bi s- (di phenyl phosphi no)-ferrocene 20 THE
Tetrahydrof uran 25 Experinental section Exanple 1: a)

4- Ami nophenyl sul fur pentafl d6ride F5S NH2 A sol ution

(G%Ela%%gj m)%glvﬂm ‘fi?of &é@&r&nr&ﬁ}aﬁ% ég?!h)tlrhg wﬁ%r&{]n%lﬁgd

rganic r@@asgs b6 éﬁad onenNaghPr anskevspocaliediipyacuo. 510 g
&a@%t) PRl uceéHéﬁ%éul ?&ftéﬂiﬁfn'd@%ér@%tﬂmea a%”ef‘g@!@'y)eilow

rntro tions over_the cour

Trestaline pawder, éﬁ15’e|6§t FNBOBS-dur ng
tdrbénh§um¢qumaﬁum,, BiNne Lﬁve@ay A, waﬁm t Dr Tealaddren 2000,
15§t gg@g }SgpﬁLature of 85C for 1.5 and then cool ed
o course of a further hour. A mxture
oH NMR 400 Mgz, CROGH 5= 3189) (benaH355.a1 ¢t stoe: 2L .52 (d,
1 ﬁ_' n|qrepared and added to the reaction mxture
\)‘Jnlg Vi g!fyap}us stirring. The phases were separated, the
aqueous phase was 16 extracted 3 tines with 1 | of
h 1 il combi ned organic
%Rgsé@r%rgemdrl ﬁég 2?“@29804 grqu%evaporat ed in vacuo.
510 g (999 of 4-am npH (hsul f@r pentafluoride were
obt ai ned as a pal e yellow gt al | i ne powder, m p.
63- 65C (Bowden, R D., Com . J., Geenhall, MP.,
Kariuki, B.M, Loveday, A, ™Pfi [Ty, D Tetrahedron
2000, 56, 3399: 57-59C). 1H NWR 406 I\/Hz CDCl 3: 5 =

%_§r% 5&@'@{%’% fuﬁp%qtaﬁl‘j’oréd]eg%1 Zéﬁ% o f@raé Hissofled ihiZ,

araﬁe(TF&she lugign wa%ﬁpﬁgsrﬁ@@%ﬂdr yhile stirring,
ﬁefﬁlﬂﬂfrbhh%% gedifne Ilﬁndgzo?a?neﬂ@mdmﬁﬁé (s&got vadnolpwas

é{h&)h L{%{Q Hgtsgfl‘gr%l E} |0)ns WIG1 ice coo mg so%st tﬁe |r|1t8|dnatl 0 5C

- femperature 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 m!) 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, CDCl3z: 8 = 4.45 (bs, 2H), 6.72 (d, J=9 Hz, 1H), 7.49

(dd, J1=9 Hz, J2=2.5 Hz, 1H) 7.81 (d, J=2.5 Hz, 1H) ppm.

CoHsBrFsNS (298.07): cale. C 24.18, H 1.69, N 4.70; found C 24.39,
H 1.45, N 4.77.

¢) 4-Amino-3-methylphenylsulfur pentafluoride
FSSUGHS
NH,
A mixture of CsoCO3 (794 g, 2.7 mol), dimethoxyethane (2 ), water
(300 ml) and trimethylboroxine (50 percent solution in THF, 225 g, 0.9 mol)
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_the product separated "9

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 roon1téﬁperature wi t hout ext ernal

SR hte o 28 GupdC G Bh LB Rar T 0 LB A B ey

dinchd solatien badeniiBos- bDomfwi'tBrtylmﬂffJi' pen@tﬂgom(ﬂo g,
éﬁv@gﬁlﬁheﬁﬁrﬁeﬂw ei’r%\%\éctﬂf()@‘k?ﬂ g%jo%dqroﬁwfs%do\}érr%{@cou rse

é Ilnerm_vvasotaln SSO -
of Rdpwaite thes BRckPy roiKlUED Wag AR iP Eaflt IWE]Sz%E’S?HU%”ﬂV
Hebtd Denddaefak ft@ furthet Bat &ed thwri ébcﬁ@l@td bt estibérature,

ohiagt i M bt 500 ATL A DS R A K2t et bolump s

11 4=xNVEm4 00-208zumEBRt Jvashed \MttME(IT@oetheE B500ani2The filtrate

Sngags ejvafogat;%i in %aé}? pﬁédgn)dg o&%g@%ﬁélh m&sé’?« ad- 81
Dbidised Hnd v&3E subjactzd to Acigamcistilagon. Aﬁqtah@‘ 5.8 8f 77

;\_‘Slgn%@&&é’%{(&oﬁérgﬁyz{s’ogjﬂﬁrﬂ}ﬂrﬁtﬁlefdﬂ}stﬁﬁrﬁf%é Ridude sepated

dquﬁe'[hﬁ)w%ﬁge s Ie;(trag\tgpé x(w;gbﬁll;{:é) etgﬁal nd the combined
tordyaiit b%bb@ﬁ aera driéd oveeNasB O 4smiduvaporated Thikac®25 ¢

eﬁwo%gnmﬁ?n e 5 P g o R o
t&:ownetsecﬁysﬂmlenmme&wwwmr pent af l uoride (270 g, 0.9
TR WM%W?O@M@?@@%@{% ) \e@z@@dgdﬂdemdse

h h
Hegtsequ P Poda) 415 b e ) 5 e S

E? for a further 3 h and then cool ed to room
te at

ure, B, et

5O ¢ hG oo |~°1\@cé{§d¥5"ég'€ﬁr?1( %@%)3%3"’330
'N)a:{jgo pm and washed with MIB ether (2500 m ). The
filtrate was evaporated in vacuo. 490 g of a bl ack,
sem-crystalline mass was obtai ned and was subj ected
i) 4eB e GrreletityigHent/isaliur pentafladrided 5.5 | of 10
condensate was col | ectg fromwhich the crystals of

ensate was

nd the conbi ned
SO4 and evapor at ed
ul fur pentafl uoride

extracted 3 x with MIB eth
organi ¢ phases were dried
in vacuo. 4-Am no- 3-net hyl phenyl

&%g%e JEGr-5 AREAIIPSeRant SHOBY FRIS260 Yifthal) Snd TW#Bro

(35.8 g, 160 mmol) in acetonitrile (260 ml} was cooled to 5°C and, while
stirring and cooling with ice, a solution of 4-amino-3-methylphenylsuifur
pentafiuoride (30.9 g, 132.5 mmol) in MTB ether (140 ml) was added
dropwise at 5-8°C over the course of 1 h. Evolution of nitrogen 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 mt) and MTB ether (250 ml) was added, and the

mixture was stirred for 10 min. The phases were separated, the agueous

| was extracted 3 x with MTB ether (150 ml each time), and the combined

organic phases were shaken once with 400 ml of water. Drying with
Na,SO, and evaporation of the organic phase resulted in 39 g of 4-bromo-
3-methylphenylsulfur pentafluoride as a red-brown oil which, according to
1H-NMR, was contaminated with 8 mol% of 4,5-dibromo- |
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15 1H NVR 400 MHz, CDCI3: d =.2.18 (s, 3 H), 3.92 (bs,
2 H, 6.60 (d, J=8.5 Hz, | H), 7.40 (dd, J1=8.5 Hz,
J2=2.5 Hz, 1 H), 7.43 (d, J=2.5 Hz, 1 H) ppm C7HSF5NS
(233.20): calc. C 36.05, H 3.46, N 6.01; found C 36. 43
H3.30 N6.09. 20 d) 4-Brort8- 3- met hyl phenyl sul f ur

PERLEHY e&f@%%lfu?@%taﬂ%ﬁd%@nﬁég W ﬂfrtthMtth%\nghsr
(esifigatinn. Meld BAsh paised ane pwityaf 98 %. F6w cambustien épalysis,
et s SAERATL O g o .
Rtali®)uori de (30.9 g, 132.5 nmoi) in MIB ether (140
ﬁH)Nm4@@dﬁ€iz CIDORMSSE 237 (3; 8El Va3 (dde peiHz el 53 Hiz,

b i6d ine2 ile N o R i raRiont i B, o

taﬂmﬁdﬁe(cmtarrmmhr the course of 1 h, a m xture of

EpIEl kR S b g (0,
wertafirr 5P 497 .6P): CanZB %Qée@uﬂér@e%é@aﬁd €8; the

aqueous was extracted 3 x with MIB ether (150 m each
time and the conbi ned ani ¢ phases were shaken
&) dCanar3Aoethi %@nykﬁafewer%@ww &ith Na2SO4 and
evaporation of the orgagi c phasecgsulted in 39 g of
4-brono 35 3- et hyl phefyi @ per?t afluoride as a
red- brown oil which, accorigdingfto 1 H NVR was
contam nated with 8 nol % o4t

gjhprorm 18
3- net hyl phenyl sul fur pentafluoride, but was used

faumbhere o 4- bﬂin‘ho-BbhhbhﬂMphe?MSLﬂﬁ.lﬁ péht@ﬁuoeﬂ@(ﬂae&@@ pasiyd

R02E 91 eyl gl [ s 5 Do AP ety 2 G076

mrﬁimétbplaae’amlde KSOO/RII iend eter (@D@B wag heagediWithsstining

e el HEnk i B0 5 s Pcla i SR 2 7 0

,ﬁ@nnml)umas added diftenstining ;it1&5°5lsfowne$1quy 7.56 (d

\ba% 7E(dg?f) xchbCigc(@@ gdzo Hho alrla Zodu(g]d]'gt és |
wer@ agatm agded, @ygr%wrmmﬁﬂoﬁﬂém aui 4} é@@Afth%w%fe

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

water (450 ml) for 15 min. The mixture was filtered with suction through a
layer of kieselguhr, the phases were separated, and the aqueous was
extracted 2 x with n-heptane (200 ml). The combined organic phases were
shaken with water (450 ml), dried over MgSQ4 and evaporated in vacuo.
The resulting black residue was dissolved in 200 ml 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 pm, n-heptane/dichloromethane 4:1 to 3:2). The first fraction
obtained was 6.5 g of 4-bromo-3-methylphenyisulfur pentafluoride
(precursor) as yellowish liquid, and then 71.1 g (80%) of 4-cyano-3-methyl-

phenylsulfur pentafluoride as pale yellow oil.
*H-NMR 400 MHz, CDCl3: 6 = 2.65 (s, 3 H), 7.71 (m, 3H) ppm.

f) 2-Methyl-4-pentafluorosulfanylbenzoic acid
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conti nued at 125C for 2 h.

FSS~~CH3 CN A m xture of 4-Dbrono- 3-net hyl phenyl sul fur
pentafluoride (136.4 g, purity 80% 0.367 nol),
Zn(CN)2 (72.8 g, 0.62 nmol) and Zn dust (7.2 g, 0.11
nol) 15 in dinethylacetam de (900 m ) and water (40
m) was heated with stirrind9 and nitrogen bl anketing
to 125C, and Pdd 2(dppf) x CH2ClI 2 (32.7 g, 40 mmol)
was added. After stirFiBg sCrior one hour,

PdCl 2(dppf) x CH2Cl 2 (16. 3 0 mol ) and Zn dust
(3.6.g, 55 nmmol) were aga ded, and stirring was
e nCkLdre 20 was then
cooled to roomtenperature, diluted with n-heptane

8 Bale) oy A BT P SRgeRIr Bediandirie (a0 8180 X g),
NaOH 520irg, STBemmiott ancwater (BDImiéms@thwelnﬁ gimﬁi (160 mI)
YOS to H@N ﬁHH slmr%a%it gl ”cemEBFat@r’éﬂ%?% 1T Was then

sep arated € aqueou xtracted
SonBE e TeomABo ATt AB] Sl BEasTer 6fa8 et st water
2556 R @RdWhé nideire was4MH@red With Guicasch OMer phxslofahe

Sﬁééh?eé%‘%ﬁhg%%g L ST R el e

av;apousat—léﬂ sbhutivacand tWeBp@oqf;taéecﬂamlld wastitietedpff ¢ither e

Fﬁ%@% 839?%‘?(Z%Héﬂé/ﬁo_Qja&%afégirg%%*é?@f%%m%@were
@btmmtéﬁépamlﬁsﬁlcmlﬁamep A:38-139°€.2) . The first
f aRMiFB0s MR VISELdkas ~6.z 60 9s, a& 7.81 (dd J1=8.5 Hz,

405 S0y Ty [ Phe %‘r A e e ) 13&3(@5%

afHppsyiano- 3- met hyl - phenyl sul fur pentafl uoride as

@rﬁ%ﬁféo(}%eﬁg@ %%*ﬁﬁ%gﬁ%jo Hb%9; fdASE 96.85,44 8% S

2- Met hyl - 4- pent af | uor osul f anyl benzoic acid 19 A

EZ?@éﬁvﬂ%@%nﬁé‘fﬁfb‘?owﬁﬁfggﬁﬁﬁéﬁé mol) and vt er
(60 M) in ethyl er}:el 1N 19, was heated to

130C and stirred at tl
then 5 cooled to room

rrperature for 4 h. It was

; ratu‘(}e arm_ldlluted with MIB
ether (150 m) and wat ez nﬁﬁ/an@the m xture
was filtered with suction. THe phdses of the filtrate
were separated, and the aque@ls wilaci d|f| ed with
concentrated aqueous HCl solution, and th

& rNieihyi-f-Rentafbispeitany Ibenzoiraci o5 @ 285 rameDves

ddsde rweGQﬁ}%IUgge%sotgghyItmgg?em}zggdgm?ggmdl)o@m0| c
koI derS BRao e B Rl Bty B
#ilihg(fdd2 h) kBadthen, filiered with suctlon the fl!trate was evaporated
in vacuo, the residue was taken up 2 x in toluene (100 ml each time) and
evaporated 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 stirring and ice cooling, the solution of the crude acid chloride 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




J2=2 Hz, | H, 7.89 (d, J=2 Hz, | H), 7.97 (d, J=8.5
Hz, 1 H), 13.43 (bs, | H ppm C8H7F502S (262.20):
calc. C 36.65, H 2.69; found C 36.85, H 2.59. 15 @)
2- Met hyl - 4- pent af | uor osul f anyl benzoyl guani di ne FSS
CH3 0 NH2 2- Met hyl - 4- pent aDuor osul f anyl benzoi ¢ aci d

&E}?ng,sgm ﬁ?gsrérggg%ss@as suspended in toI uene (3008nl\/1F)
&@Q MHAICDRE Dokt Qr@ (ﬁaé’? Hbé‘c@d(%ééﬂ) 7683 @ 2 H),

\yégwssg for 2 h. It was thenfllteredv\nth_e
m%%ig aap Fifls §a e oo y 1aderfolilis o

and. 1ewaponat ed in vacuo each tinme. 78.8 g of the acid
chlioride were obtained as a pale brown liquid, 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
ice cooling, the solution of the crude acid chloride
in dichloromethane (600 mM) was added dropw se over
the course of 1 h. The mxture was left to stir at
room-tenperature for a further 30 mn, and then 30 the
precipitated solid was filtered off with suction
washed with dichloronethane and dried at room
tenperature in vacuo. 74.3 g (87% of

2- net hyl - 4- pent af | uor osul f anyl benzoyl guani di ne were
obt ai ned as beige 20 crystals, mp. 183-183.5C. 1H NWR
400 MHz, CD3CD: 6 = 2.51 (s, 3 H), 4.84 (bs, 5 H),
7.62 (m 2 H, 7.65 (s, 1 H ppm CO9HLOF5N30S
(303.26): calc. C 35.65, H 3.32, N 13.86; found C
35.69, H 3.18, N 14.04. WD 2005/047241 21

PCT/ EP2004/ 012395 C ainms 1. A process for preparing
conmpounds of the formula | RB N /NHZ RL 0 NHZ 5
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in which the nmeanings are: Rl hydrogen, alkyl having
1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4
carbon atons, NRLOR11l, -QOp-(CH2)n- 10 CF2)o-CF3 or

-(S -(CHZ%;‘I‘-(CFZ)S CF3; 15 20 R10 and _R11
@%@‘h of one anot heRlhydrogen, aPRJIEPRER4/AG2395

1 2, .3 or 4 carbon atons or-CH2 CF3; m zero, lor2 n,

' rand s i ndependently of one another zero or
Plaiggs 1 g

rogen, -(SCh)z-(CH2)k -(CF2)1 -CF3, alkyl.
having 1, 2, 3, 4, 5 or 6 carbon atons, cycloalKkyl
avin HeOBEN which 1,
9 3 g}ﬁr?cégsaftgﬁﬁpirtlrﬁqrs&nﬁgﬁaﬁ@@&; epl acegl'agy fl uori ne
atons; h zero, 1 or 2; z zero or 1; k zero, 1, 2, 3
or 4, 1 zero or 1; 25 or 26 (CH2)t phenyl or
-0- phenyl, which are uRSubst| ﬁ??ted or substituted by
1, 2 or 3 radicals selecj fr%m tl\he ‘group consi sting
of Qu-(CH2)v CF3, al kex HZ 3 or 4 carbon
atons, al kyl having 1, 2, 1oro4 rbon atons and
SQ2CH3; t zero, 1, 2, 3 or 4;I U zero orl, v zero, 1,
2 or 3; 225 10 or :

in which the meanings are:

R1 hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, NR10R11, -Op-(CHz)n—
CF2)o-CF3 or -(SOm)q-(CH2)r(CF2)s-CFs3;

R10 and R11 _ :
independently of one another hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or —CH,-CF3;
m zero, 1 or 2
n,o,p,qrands
independently of one anotherzeroor 1;

R2  hydrogen, -(SOn)z-(CH2)k -(CF,), -CF5, 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 fiuorine atoms;

h zero, 1 or 2;

z zero or 1;

k zero, 1, 2,3 or4;
I zeroor 1;

or
'R2  +(CH,)-phenyl or —O-phenyl,

| which are unsubstituted or substituted by 1,2 or 3
radicals selected from the group consisting of
-0,CH,),-CF3. alkoxy having 1, 2, 3 or 4 carbon
atoms, alkyl having 1, 2, 3 or 4 carbon atoms and -
-SO,CHg;

t zero, 1, 2, 3 or 4;
zero or 1; |
v zero, 1, 2 or 3;




-(CH2) w heteroaryl which is unsubstituted or
substituted by 1, 2 or 3 radicals selected fromthe
group consisting of -OX (CH2)y CF3, al koxy having 1,
2, 3 or 4 carbon atons and al kyl having 1, 2, 3 or 4
carbon atoms, SORCH3; w zeRd 1, 2, 3 or 4, x zero
or | zero, 1, 2 or 3; R3 and R4, |ndependently of

h dth Its th f;
ot oh RbmoriSiahaBeRsialy "1 R 5N R Ot )
reduci ng a 4- n'”O%Wbﬂﬂsﬁbéﬂtgﬂﬁﬁ@\féu&htﬁ@d b¥1 2or3
e b e
5 formula 11 in the @@ hdsisidkoxyt aving 1agi %67 §raaipen
ith hal t f
formuta TV, “and c)d %ﬁinéﬁj Rl Phénbiicgen L drfbof gigre.

in the conpound of~ grmula |V with a suitable

nucl eophi |l ¢, or an anosl t compound, for 25
exanpl e an%\él kyl bo?%% gb%’p%?neg where appropriate wth

- catalysis, XV 23 zeroor1;
10 y zero, 1, 2 or 3;
| - R3and R4,
independently of one another hydrogen or F;
and the salts thereof;
which comprises
15

Rt a R1 b A1 ¢
i It v
A3 R3 H3
FiS R2 FsS R2 FyS R2
PEEENENRIETEE——Y [EE————" S —————
R4 CN
R4 NH, d R4 Y . i
a1 Ri A1
v ‘ 0 Vil
FeS R2 FeS R2
—_— .
N, _NH
R4 COH g M N
A R1 O NH,
Vil ‘

a) reducing a 4-nitrophenylsulfur pentafluoride derivative of the
formula H to the amine of formula Ill, and
20 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
¢) replacing the halogen substituent in the compound of the formula
IV with a suitable nucleophile or an organoelement compound, for
25  example an alkylboron compound, where appropriate with catalysis,
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by a substituent R2, and d) replacing the am no
function in the conpound of the fornmula V by a

hal ogen substituent, and e) replacing the hal ogen
substituent in the conpound of the 5 fornmula VI by a

nitrile function, and f) hy@Bolyzing the nitrile

functi nalQub§tﬁL? of the formula VIl to the
carbox 1 ¢c aC| ) and converting the carboxylic acid
of th&)replaging the amlnrnflmqtlﬁé in Hig/ FeupAvad pEthsffofrRala V by

f or mulghdie é,QSMBgﬁgemnahge conpounds of the fornul ae
L, 1 and .Vl | 0 R4 a
et 1 N ToRFOR DS alons Y s SRR By of

one arﬁ@mhlﬁa\ﬁby(a nitfe fonction, and The process as cl ai ned

| 'g,)n c'3 ngﬁglgéﬁl%rtﬁgjbtzﬁe @ﬁnﬁi@#?g;thg]cgrg%%%rﬁﬁe of this forhu@"V|

cont i -hothestgyrboxylicdacid.omnd nuousl y. The process as
cl a' Cbﬂﬁ%"ﬁg?‘é cangfic gctd'd? tﬁ@fd%ﬁu'%zvqlﬁlnt@ﬂ@ 09?”

and s are’om t . A conpound
t he f@.cmlguanudl%o PﬁnWﬁlich the meanl ngs are: Rl

h?/gr OgRidre mh{ﬁd cdﬂﬂpsomgdslof tae f6rn<il!ilaé [1G #f, tbvnvav%gni Io %rﬂ Vil

a OX avl n rpon at ons
‘;’nR%@r?égéﬁle@“@%@ Eﬂ?‘ﬁ (CH2) r ( CF2) s- CF3:

R10 an@arRlY aredegepraeiently ocbbneraeomthhéII, Bydrbgen,

al kyl having 1, 2 3 or 4 carbon atoms or-CH2 CF3; m
zero, 1 or 2 n, p, g, rand s |ndependently of one

Znot hdhezupeess aaclameed (rsciajiz 1 whey« stepern) b ; €)1}
al kyl aR@\y)8e hartaged independdinti§ of oh€ another contlnuously or

discontinuously. -

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
R3
F.S R6
R4 NH,
Rt

X

in which the meanings are:

R1  hydrogen, alkyt 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 -(S§0m)q-(CH2)-(CF2)s-CF3;

R10 and R11
independently of one another hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or —CH,-CF5;
m  zero,1or2
n,o,p,qgrands

independently of one another zero or 1; |
R6  -(S0,),-(CH,), ~(CF,), -CF3, alkyl having 1, 2, 3,4,50r6
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15 24 carbon atons, cycloal kyl having 3, 4, 5, 6, 7
or 8 carbon atons, in which 1, 2, 3 or 4 hydrogen
atons may be replaced by fluorine atons; h zero, 1 or
2; z zeroor 1; k zero, 1, 2, 3 or 4, 1 zero or 1;
or R6 (CH2)t phenyl or-O pdnyl, which are

unsubsti t ut ti . 0 [

sel ected fr‘%‘%’%é gr%udgxk@gaﬂg/ll g%{\(lﬁ :%f4 Bmgmﬁé%?k@‘a

al koxy haviatgms, imawhighdr, 243sudphydragemstonas RiaY ratankaced. .
1, 2, 3 orbﬁﬁfng%oﬁ{sgrrs and -SQ2CH3; t zero, 1, 2,

3 or 4, wu Zeroor 1; v zero, 1, 2 or 3; or R6

- (CH2) w het efoar yl Z&8-dHP% unsubstituted or

substituted by 1, Zemyoliradicals 20 selected from

the group consi sting of, - H2)y CF3, 25 al koxy

having 1, 2, k3 or Egrcoar‘ibg%&q'og_ﬂz and al kyl having 1,

2, 3 or 4 catbon atemsor $;S2CH3; w zero, 1, 2, 3 or 4;

X zer%'ro_r 1, y zero, 1, 2 or 3; R3 and R4,

I ndep ent of one another hydrogen or F, and the

sal ts ‘ther ék)(?’ll;_lzh'@?'gnyll rc"bcﬂ’ﬁbﬁﬂg"of the formula X

alnd_/ or dt he -p:ilﬂﬁéﬁ@%i&hﬁﬁishwtédl bf atbstitueal ﬂyt51 ther _S(;édi@é[s

clained in c g&‘ﬁd it iat e.

6. A cowoungagﬁﬁé‘%‘ﬁ%‘g@?&?%g% 5t 0} ﬁfﬂgﬁ ¥
alkoxy having 1, 2, 3 or 4 carbon atoms, alkyl having 1, 2, 3
or 4 carbon atoms and -SO,CHg;

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

or
R6  -(CH,),-heteroaryl

which is unsubstituted or substituted by 1, 2 or 3 radicals
selected 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, -SOZCH3;

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

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

5. A compound of the formula X and/or the pharmaceutically suitable
| salts thereof as claimed in claim 4 for use as synthesis intermediate.

6. A compound of the formula Xi
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1, 2, 3 or4; 1 zero orR%_'

R2 R4 T-R7 RL XI 10 15 in which the neani ngs are:
Rl hydrogen, alkyl having 1, 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 carbon atons, NRLOR11,
-Op-(CH2) n- (CF2)0-CF3 or -éSOn)q-(CHz)r(CFZ)s-CFB;
RI O and R11 i ndependent|y oR5one anot her hydrogen,

al kyl  having 1, 2, 3 or 4 carbon atons or -CH2-CF3;

m zero, 1 or 2 n, o, q, r@ml s |ndependently of one
anot her zero or 1; P_.ygrogn R, , Br, 1, -(SCh)Zz
(CH2)k - (CF2)1 - CF3 or 2 |%gl 2. 3. 4, 5 or

z zero or 1; k zero,

i ndependent |y of
one anot her hydrogen or'F; 240 R ; and the salts
thereof. 7. A conpound of thGHfo&ﬂula Xl and/or the
pharmaceutical Iy suitable salts/t¢hereof as clainmed in

claim6 for use as synthesis internediate. 25
" in which the meanings are:

R1 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 —CH,-CF5;

6 carbon atons; h zero,

m zero, 1 or 2
n,o,p, qrands
independently of one another zero or 1;
R2  hydrogen, F, Cl, Br, |, -(SO,)~(CH,), -(CF ), -CF 5 or alkyi

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

h . zero, 1 or 2;

y4 zero or 1; .

k zero, 1, 2, 3 or 4;
J 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.




