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Subsequently, the thiourea of the formula IV is converted to the heterocycle
~ of the formula | using a base and a sulfonyl ehlorrde.

The construction of basic heterocyclic structures is one of the most
important synthetic steps in organic chemistry. The resulting heterocyclic
compounds are of great _eigniﬂcanee, inter alia, as intermediates in- the
synthesis of active pharmaceutical ingredients and active crop protection
mgredlents or eise dlrectly as such active lngredlents In addition, the rapid
synthesis, ‘which |s partlcularly important in the preparatlon of screening

terms places high demands on synthes:s planmng Central building blocks
which allow direct access to a multitude of diverse heterocycles under
similar or ideally :denttcal reactlon conditions are therefore particularly
valuable and of great S|gn1fcance in partlcular for robot-assisted
syntheses.

| ~The syntheSIS of heterocycles startlng from thloureas has been known for

" some fime. However the methods have Ilmltatlons in the substrate

30

seIectlon or dlsadvantages in reaction control workup, by-product removal
or in the cost of reagents. For instance, 1-(2-hydroxyethyl)-3-arylthioureas

~can be cyclized by heavy metal derivatives such as mercury(l!) oxide or
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synt heses. The synthesis of heterocycles starting from
t hi oureas has been known for sonme tine. However, the,
nmet hods have limtations in the substrate 30

sel ection or disadvantages i n2reacti on control,

wor kup, by-product renoval or“i'n the cost of reagents
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rimde), used in a relatively |arge
amount, are. again very expenS| ve. The synthesis
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rﬁngI%eaﬂr? QHARL o 'FFASHd PLaGRAILS RShs 2094 e "subsequent
products are easy to remove by simple washings, so that this synthetic
process is suitable, for example, for reactions on the gram and kilogram
scale. However, it can also be employed for parallel and robot syntheses
-which are usually carried out on the milligram scale, especially owing to the
simple reaction control. Of particular interest for these synthetic methods
which are generally employed on a relatively small scale is the use of

. polymer-bound sulfonyl chloride, which enables the isolation of the reaction

products by filtration and evaporation steps which are simple from an
apparatus point of view.

- In the literature, a similar process method is to be found quite specifically
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‘where: X is NRS vvheg_g_hﬁ%s h ogen qr (Cl-C4)alkyl;

o] R17
Ri86
R1Z2 R13
where:
X is NR5
where R5 is hydrogen or (C1-C4)alkyl;
m and o

are each independently zero, 1 or 2;
A is phenyl, naphthyl or heteroaryl, all of which may be substituted by

1,2, 3, 4 or 5 R11 radicals
where R11 is in each case independently selected from the
group of (C1-C4)alkyl, F, CI, Br, I, CN, NO, OH,
O(C1-C4)alkyl, COO(C1-C4)alkyl, and some or all of
the hydrogen atoms of the alkyl radicals may be
replaced by fluorine atoms

or
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m and o are each independently zero, 1 or 2; Ais

phenyl , naphthyl or heteroaryl, all of which nay be

substituted by 1, 2, 3, 4 or 5 R11 radicals where Rl11

is in each case independently selected fromthe group

of (Cl-C4)alkyl, F, d, Br, t4-ON, NC2 OH,

Q( C1- Cﬂmlwhlkyﬁmle%méw,l : (C?Qldisi}élkf?nyg,r @ié-cgf)cﬁctlj@amy:,
a

e replace

. hydr og ns_of .t he kyl radical s may
by fl DB e S R 5. (Cl-C4)al kyl , (C2-C5)al kenyl ,

(C2-C5) al kynyl , ywGereshhepel oatiicgls, may each independently be
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eteoniot vy oMb ORIl NeSec bty (ERESEibloat, and

( C3- 06) cycl oal kysomgrr alboktheehydrogen at@msicél.thqcaikg@eaikenyl,
t f th I k I I
atons o e a ¥ikynﬂ, l@%ba!kﬁ 5%@2&&%@% r@ﬂca%nqnay be

cycl oal kenyl radicals pay be  re uorine
atoms, R14, R15,rgRi@cechbY Byoring @t@ueh i ndependent |y

. hydrdo grerh, FEL®snd R17C4) al kyl , 10 where sone or all of

ropl acdit Bgh FiiRnBonty fudrogln. ki € malloge ner

are a bond, whibe sntheRobah dRife hwuitdgeh@omyoct)fpt?bkwhyl radicals
wh i [

31 - menber o Bt oo AF e B R B T car bor

aPbns may be replaced by nitrogen, or a thiophene
ripeL adpwieer e the aronatic si x-menbered carbocycl e
and th t hi ophene ring may be substituted by 1, 2, 3
or 4 Rioqeég?rc%les”,‘ 80W"vere R7 is in each case

i ndependédnt|ly sel ected fromthe group of

(%S%AC?H‘I)H , F, d, Br, I, CN, NO2, OH, QCl1-4)-
with the two carbon atoms to which they are bonded are an aromatic
six-membered carbocycle in which one or two carbon atoms may be
replaced by nitrogen, or a thiophene ring, _
where the aromatic six-membered carbocycle and the
thiophene ring may be substituted by 1, 2, 3 or 4 R7 radicals,
where R7 is in each case independently selected from the
group of (C1-Cd)alkyl, F, Cl, Br, I, CN, NO2, OH, O(C1-C4)-
alkyl and COO(C1-C4)alkyl, and some or all of the hydrogen

atoms of the alkyl radicals may be replaced by fluorine atoms;
or - B |

R14 and R16 . _
are each independently hydrogen or (C1-C4)alkyl,
where some or all of the hydrogen atoms of the alkyl radicals
may be replaced by fluorine atoms;
and y
R15 and R17
~ with the two carbon atoms to which they are bonded are a saturated
-, 6+, 7- or 8-membered carbocycle in which one or two carbon
- .atoms may each independently be replaced by O, S, NH and N(C1-
C4)alkyl and may be substituted by 1, 2, 3, 4, 5 or 6 R8 radicals
where R8 is in each case independently selected- from the
group of (C1-C4)alkyl, O(C1-C4jalkyl, COO(C1-C4)alkyl, and



al kyl and COO(Cd -C4)al kyl, and sonme or all of the
hydr ogen 25 atons of the algyl radi cal s nmay be

repl aced by fluorine atons; “or Rl4 and R16 are each
i ndependent |y hydrogen or (Cl C4) al kyl, where sone or

Ty be rouaeaney e hiifock 8K, iRl i be

with therdplaretdaln;bﬂmmie)amnus; whi ch they are bonded are
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an gryRaticdeg syeten. 1oy hejld eegyarmmatioring systemsal kyl , wher e
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a) reacting an isothiocyanate of the formula Il with a primary amine of the

formula |1l to give a thiourea of the formula 1V, and

b} converting the thiourea of the formula 1V using a sulfonyl chloride R6S0,CI

in the presence of a base to the compound of the formula i,

where, in the compounds of the formulae Il, ill and iV,

A, X, n, mand R10 to R17 are each as defined in formula | and

R6 s (C1-C4)alkyl, trifluoromethyl or phenyl which is unsubstituted or
substituted by methyl, trifluoromethyl, F, Cl, Br or a polymeric support.

In a second aspect, there is provided a process for preparing a compound of the
formula | as defined above



a) reacting an isothiocyanate of the fornula Il with a
primary amne of the fornmula Ill to give a thiourea
of the formula IV, and b) céﬁvertlng t he thiourea of
the formula IV using a sulfonyl chloride RGSO2CI in
the presence of a base to the conpound of the formula

1, R t he conpounds of the formulae II, Ill and

IV, Al t5m and R10 to R17 are each as defined in

formu B1R6 is (Cl-C4)al kyl, trifluoromethyl or
A I h is uhsubstituted or substituted by

nmet hylx; Rypronethyl, F, d, Br or a polyneric

support./\ ®1@ second aspect, there is provi ded a
proced¥2f B#2 preparing a conpound of the formula I as
defined above 5a RIOR11 HR1I5 NR14 AN<MI Xo
R17 R16 R12 R13 which conprises converting a
whtchiammnmsesf the formula IV using a sulfonyl chloride
in the presence of a base to the conpound of

COftVr%“ffga ?ntb!%rﬁa Q{dh@iqmwl@ lY1using @ sulfpriy] shlofidg RERO=Ehin the

PresRTE B by Yate PO IR MU LG ene. a1 sci osed

herein relates to a process for preparing

het erocycl es of the formula la, -6- Arl-, HR2Z N, /N

RL X Ia R11 R10 11
R15 R15

A J\ R14 RESO,C! R14

ase

R17
R‘Iﬁ
mz ma | mz R13

A further embodiment disclosed herein relates to a process for preparing
heterocycles of the formula la,
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n R4 R3 where: X is sulfur, oxygen or NR5, 5 where
R5 is hydrogen or (Cl-C4)alkyl; n iszero,l1,20r3; Ar

i s phenyl, naphthyl or heteroaryl which may be
substituted by 1, 2, 3, 4 or 5 Rll radicals where Rl11
is in each case independentlyssel ected fromthe 10
group of (Cl-C4)al kW~ F, OH I, CN, NO2, OH,
O(Cl-C4)- al kyl, coo(cl N Rand sone or all of

t he hydrogen atons of thel al kyl, radicals may be

repl aced by fluorine atonsyg J R2, RBand R4 are
each independently hydrogen, P (Cl-C4)al kyl 15
where some or all of the pwdrggen atonms of the al kyl
radicals may be replaced by fluorine atons; or R1
and R3 together are a bond, 20 and R2 and R4 with the
t \hefar bon atonms to which they are bonded are an
aromat i c X- rrerrbered carbocycl e in which one or two
cdr bon'%?‘é'ﬁnﬁ RRYEeseor NB® aced by nitrogen and the

ar omati ¢ si xwRelRG Rthydrogeiay (0¢-CAalgubstituted by
2: 3 ord R7.radjcals, where R7 is in each case

[ Hdepeﬁ%é?ftol Q g& ct ed fromt he group of
( BL- C4)s phéyyl, néphtayl, oaneteroarﬂNNhiNEZnaﬁle sObshtutE) by 1, 2, 3,

al kyl, 4%% o@ and sonme or all of the

hydr ogen e al kyl radicals may be repl aced
by fl uori nevesed}11 3 inveachrease depradenty Bslegted from the

,each i ndepeggsy by (BYTHeI oF, CEIRCA) NN a0, O(C1-C4)-

alkyl, COO{C1-C4)alkyl, and some or all of the hydrogen
atoms of the alkyl radicals may be replaced by fluorine atoms;
- R1,R2,R3and R4 _ :
' are each independently hydrogen, F or (C1'-C4)alkyl
where some or all of the hydrogen atoms of the alkyl radicals
may be replaced by fluorine atoms;

or
R1and R3
{ogether are a bond,
and
R2 and R4 .

' ‘with the two carbon atoms to which 'they are bonded are an aromatic
six-membered carbocycle in which one or two carbon atoms may be
replaced by’ mtrogen and the aromatic six-membered ring may be
substituted by 1, 2,3 or 4 R7 radicals,

where R7 is in éach case independently selected from the
group of (C1-C4)alkyl, F, Cl, Br, I, CN, NO2, OH, O(C1-C4)-
alkyl, COO(C1-C4)alkyl, and some or ali of the hydrogen
atoms of the alkyl radicals may be replaced by fluorine atoms,
where n = 0;
or I
' R1 and R3
~are each mdependently hydrogen or (C1-C4)alkyl
and

R2andR4
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they are bonded are a saturated 5-, 6-, 7- or

8- menber ed carbocycle in which one or two carbon

atonms may be replaced by O, 87 NH and N(Cl- C4) al kyl

and may be substituted by 1,72, 3, 4, 5 or 6 R8

r adi cawith ShWMoe:alfBom atoms ea@bhuotaﬂee ﬂ@&ﬂﬁwa@/a saturated
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hydr ogen’ ang i o e okl Y CARITCOB(GLE AR, and
y
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RLHHR Abe replazed/sym@‘ﬁne d¥orws, NN RL R6SQZCI NyN |
%%46(?1 "y XBase XJ" HEX L RB RAHR4A R3 Ila
Pg 'a Scheme 2 20 a) reacting an aromatic
|emllhdlogy@1ra}1?@umﬁs trhwhialr Aulia uhlsabsﬁtutedappemymb(yis oxygen or
agling \#‘?d éea ddch?i rio%ﬁ@n\ﬁ%n{l IWHrS@el‘?f btlecz; yalkyl or

forml a conver hi‘our
f BemAl. aRWadLFéﬁlﬁgP&asmhwsrggerbnm@mlaéerq;zssoeo |n the

pa@@ﬁféiﬁta@:f(orﬁekaﬂéﬁdlﬁe# bsitgonpound of the fornula Ia,
n the co nds of the fornulae Ila, Ilia and

IWE'C%Z%’W”SG)? a3 R $NSRE Zre each as defined in
formula | a and R6 |s phenyl whi ch i s unsubstituted or
substituted byRéret hyl, trifluoromethyl, F, O or Br.
The conpoundy e formul ayl a areg nconpassed bX the A2

H
conp of N t he forrrulall gi N R
conppm(gé .prthe })rncalwa.ejﬁ\lr»}’%l\ﬂzlff‘1 %Qg%r \
Base X ]
Fl4 ' S [ i AN .
X - H R’ s
H™ R3 R4
la - lia Va la

' Scheme 2
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25
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a) reacting an aromatlc lsothiooyanate of the formula lla with a primary

amine of the formula Illa to give thiourea of the formula [Va, and

b) convertlng the thiourea of the formula IVa usnng a sulfonyl chloride

R6SO2Cl in the presence ofa base to the compound of the formula Ia,

where, i in the com_pounds of the formulae lia, llla and IVa,

Ar, X, n and R1to R4 are each as defined in formula la and

R6 s phenyl"which is unsubstituted or substttuted by methyt,
' trlﬂuoromethyl F, Cl or Br.

‘The compounds of the formula Ia are encompassed by the compounds of

~ the formula 1; sumxlariy the compounds of the formulae lta, illa, and IVa are
' encompassed by the compounds of the formulae i, II! and IV.

Process step a) may be ‘effected continuously or batchwise. The reaction of
the isothiocyanate of the formula I with the primary amine of the formula i}l
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and I'V. Process step a) may be effected continuously

or batchwi se. The reaction of the isothiocyanate of

the formula Il with the prlma%y am ne of the fornula
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f @xaﬁ?tﬂ@ﬁhlﬁturés 0F Weter Bhd\WHeLor Aitile Uigafit SdMarfts hﬁﬁ%xample

ment j oned., The reaction oceed
" SRR PBR o, Water, 830 0 i Y BlHeGs Tofioted 1DRE FegrEon may
f grotdmd rasmcai moriaphasmce.eactairemrb)aa 2 wiphesiabrgadtioom The
0 [ o
O Berdif, TE, PRI BBV BT TR o 0°C 1
c R%5k; orreseERbiyrabay sohmftempexatope.elhe thieurseladithe formula
:g?: A cg]fthé :égfnifoilayi cﬂloﬁdéoRéS?zgl % ems%fderfﬁp@kahﬁ)!@ in a molar -
ratiooffrom1:1.41t01: 0.9, preferabiy |n a ratio of from1:1to1:1.2, for
- example in the ratio of about 1: 1.1. When polyer-bound sulfonyl chioride is

used, the ratio may be from 1:1 to 1:4, preferably from 1:1.5 to 2.5. The

-molar ratio of the thiourea of the formula IV to the base in process step b)

.-is, for example, from 1 : 4 to 1-: 1, preferably in a ratio of from 1:3 10 1: 2,

- for example in the ratio of about 1 :2.5. The base used in process step b)

- may be various inorganic' or organic compournds, for example basic alkali
metal compounds or- alkaline earth metal compounds, in particular the
-“metal hydroxides, or amines or ammonium hydroxides. Preference is given
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exanple in the ratio of about 1 : 1.1. Wen

pol yer-bound sul fonyl chloride is wused, the ratio nay

be from1:1 to 1:4, preferably from1l:1.5to 2.5. The .
nolar ratio of the thiourea. gf the formula IV to the
base in Erocess step b) 35 is) for exanple, from1l : 4

t t0 usinglt a@ﬁa‘oauablqompomdsapr potdssiuromompowidsoad the base,

2for éﬁmﬁ[éaéﬂﬂiﬁm' ﬁExdrBﬁrd"eab'oﬁ’aé% urﬁk}g}dtm)gtde Sodtum &rbonate or

base used in process . st vari ous I norgani c
oPORISGEND CHBAPAIgndE is ﬁé‘f*’a@ Ué t9ayse an RAveousHSEHItion of

Cg???gﬂﬁ?dﬂfxmﬂi bﬁbbfh%sﬁﬁﬁtﬂifdrdm&@ fo@@&ﬁﬁwl@'ﬁawh@ a hydroxide
D RRbH R PE thdisel ieRLpb fEL DT 4 Gl Biniars efgferabiy about 1

usncﬂgr.basn ¢ sodi um conpounds or potassium conpounds as
the base, for exanple sodi um hydroxi de, potassium

hydr oxi de, sodi um carbonate or potassi um carbonate.

| t hes“eactmﬁagg@maydowwﬂaeﬂ up wfien sacb lof thietwaprocess steps

g'éHH Wdrl%hg\?ed'ortgeoé&ﬁgbki%gygf' ﬂ-i%f C#Srmulgr' ?ﬁafﬁé jafrocess

hydr oxi concentration the so
f a%ﬁ)r@“rﬂ ﬁ% the) inyandien Hayrasahe syHbasized iR ape-ppfdeaction

rmbuorsdramigntlﬁae neBufss WP te GokuRf l\ﬁ'forﬁﬂé‘d"lrpfstédﬁé) and a
rocess

ol RS TR o8 S BT ihe KiocabICReT it et MGG SiRps. The
i prvadudte aresyorked uphmdsyhﬂdaﬁsecz gulirified dhyothe- asttomary methods

591, “ekbbhorHRRG9, BB Ry O MEGEID o
aﬂﬂ@ﬁa]{llﬁtim@ﬂ’ ﬁIQ @mt@mmdwm@cess steps. The
products are worked up and, if desired, purified by

tﬁi%CUt mar msthoag uch extr ctlon filtration,

§ 990 OMPRHB t%éﬂ'&%h%’rw lae gF anestll| pre; ggramercially

?ﬁda}léﬁiecush@ﬁab& lﬁife?bllar@ﬁ achﬁthﬁg atol, ld]@irﬂ@”’ﬁ@hiliﬁsnﬁnner to,
e for e n rcia aila

o Mooy b arE s trad T 0 TR ot sl I e Sanea

t i thepaot ddwe stanting lcomnpeoumds cmizexisd rwonkesn [fubeticaal geoups in

?Po ad 'f@]rmt&' '(iﬁmtﬁg fﬁf'H o?dpr%%ul'é?nr%h%n?r{hes%hﬁ‘laa/ then be

arting SO contaln func

i ﬁonm@@@cmedha ofesied igioupee inothe dTormpeugss 6f sf earﬁ@rmula i
E’e RSParBBYby HRNpRRess ARKEFdiRY tcS thé nﬁ/eﬁﬁéhrﬁgpwp?%@pl'&ectmg

co nds of the forrrul

o OERu SEcliiaes et 3 hesr el AB e hspartater example, in
pcOriziungg ofghetfbrmalahﬂlll mueRich Xrie NR@V\tﬁietNHﬂﬁoQ@u may be

¢ RS, Py 9 Rl e Ry Ree 'fﬂwﬁﬁrq%fqh”%%é 6 po"%mg;tected
bbefgeatasntnglobl/pracess sted b).t ri f | uor oacet yI or trityl
group -and be deprotect.ed ,

- X is preferably NRS5 or oxygen, more preferably NR5, most preferably NH.

The A radicals, when A is aromatic, and Ar are preferably phenyl or a
‘monocyclic heteroaromatic, more preferably phenyl or a five-membered
heteroarbmatic, for example thiophene or isoxazole, and all of these
radicals may be unsubstituted or substituted. Substituents on the aromatic
A and Ar radicals are preferably-each independently selected from the
group of (C1-C4)alkyl, F, Cl, Br and O(C1-C4)alkyl, where some or all of
the hydrogen atoms of the alkyl radicals may be replaced by fluorine

- atoms. Particularly preferred substituents on the Ar and aromatic A radical

_ are in each case independently methyi, Cl or Br.
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before carrying out process step b). X is preferably
NR5 or oxygen, nore preferably NR5, nobst preferably
NH. 30 The A radicals, when Ais aromatic, and Ar are
preferably phenyl or a nnnogaclic het er oaromati c,
nore preferably phenyl or a fYve-nenbered

het eroaromatic, for exanpl e thiophene or isoxazol e,

Yiheht 2, 3L PO R BB, VTR Rt gy
r(é.‘eB G@I)sycwaék)ﬂr ¢Cér@8)cyclwatitenyhdepen danifdrablye(@t1Galkyl or
ﬁlt%lﬂHpWﬂB ddrha &b lf)\l‘ltpe ’T’Prdgg%erﬁ%tc%ﬂg of all radicals

ere sone oOfr
a'ff@ifsb%ffe[)'ﬁéeﬁl by flupeie ctp@sndy substﬂ@gmfa@@dhaynonaromatlc A
f IO R p,@\r@gg}y (ear. C|49‘é1kﬂf| y preferred substituents
on the Ar and aromatic radical are in each case
i ndependent |y net hyl, CI or Br. -10- Wen Ais
nﬂn&’f @imelt b carei bre!féramllyeﬁermhyca(@lﬂ@%@hlﬂh&htly zero or 1, more
I kenyl, (C3-C5)cycl oal kyl,
%f@}) y%efr8al kenyl, nore preferabl y (Cl-C4)al kyl or
(CS C5) cycl oal kyl and sone or all of the hydrogen
a [ r
oAU ol 2o EAEL 637 B BBLATRALRh e Phogen o

Peiiai aBloye FeiEealIhyirogen. oh B anch RAGHpgethestipymi bond
eafdd RASCahd ARPENRERL v éﬂfrﬁaﬁ’é slx rﬁEPﬁ@ereﬂr ﬁf\@raﬂ?biérably a

10 .R14 R16 d f bl
* Riniraind o HUTRETE B10. Sl 1 Sroistls e aerg fing and

‘hirer tddephers riRg4maydb&lendubséituted drogubsiitdteddby aind2 R35or 4

ST B RN 0l gl
shxdr@eme:feﬂeﬂwh@rahawﬁ Bmfonsmaemturatag Sray Gmembered
@%bﬁ@fé%?ﬁﬂ%%ygﬁ?@%ﬁé’%?@ﬁ%héx %{@g?%nﬂ th@“ﬁh@'nHé{y be

penden
dREEa Y § 1. Bydr bR éﬁn%@ﬂwda&ﬁadm@?ﬁﬁadm*ﬁ

forma saturated 5- or 6- rrenbered ring, preferably a
CYESRBRARE oP e HHBITIG &40%) A S AL b Biner A
| Bdepenatlendr R3 is adrcang. R26 dmd Rir?pmmhero\fvﬂh hthe two carbon
f I I I [ I s .the -
elgﬁﬁgér a% WhilCh tﬁé %(reorﬁ%ﬁqseé]a z@% a:r?d ﬁgﬁaglﬁd@%wembered
t g@@mwe\m twhlq:m @nem_twarcmhon atams may bgireplacaepydriogen,
erF‘%eﬂ]inS;?ﬁéﬂéﬁn@,r PRIdth ARl and"WiBCERA R17 together with the two

carbon atoms to which they are bonded each form aromatic ring systems.

R1, R2, R3 and R4 are preferably each independently hydrogen or methyl,
more preferably hydrogen, or R1 and R3 together form a bond and R2 and
R4 form an aromatic six-membered ring, preferably a benzene ring, and the
aromatlc sm—membered ring may be unsubstituted or substituted by 1, 2, 3

Lor 4 mutually mdependent R7 radlcals or R1 and R3 are each

mdependentiy hydrogen or methyl and R2 and R4 are a saturated 5- or 6-
membered ring, preferabiy a cyclopentane or cyclohexane ring, and the

~ ring may be substltuted by 1, 2, 3, 4 5 or 6 mutually mdependent R8

rad;cais

R3 is preferably hyqrggeh Ior methyl, more preferably hydrogen.
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carbocycle in which one or two carbon atons may be
replaced by nitrogen, 25 or a thiophene ring, or both
A and R15 and R17 together with the two carbon atomns
to which they are bonded each formaromatic ring
systems. Rl, R2, R3 and R4~ drle preferably each

i rm?ermpﬁhefetalwy hycﬁa'weaam lmﬁé)ﬁldentlyﬂb"e%d@é@ffﬁirﬁbﬂh)é group of

SRRV Hohkn DH S OleRbR Wi r8E, Shefl Y te

béydemgenr atogs @ﬁ dihe; tedkyl aadm:ats oayi lxe replaeed by fingrimagtoms;

b?rtlé‘ugf/i"&fﬁétgé@ icke Jg%sﬂrje ﬁ/ é‘a}’chlmaépe?fde@y A Cl, methyl,

é@fﬁhOWx ﬁﬂ@’dly hydrogen or nethyl and R2 and R4
are a saturated 5- or 6- nenbered rlng, preferably a
c&cl_ pent an or cycl ohexane ring, and the 35 ri

graferabiydn 35 @asez'n@pezi‘desﬂbrs%e%@ Jéﬂ*myt%e group of
i mgemdﬂm oRG)(cn ?rg?yga{w whdre §om@f0¢faf_ﬁflcs'it’?h6! H?}dgfgwﬁ‘@toms of
© g Bt idHS S eSS St BY BH8ERT Rt BE) et e f 1 om

the group of (Cl C4)alkyl, F, .d, Br, OH or

7 %36' Cﬁ% #l @‘1‘2 aWAeRA3SQNE p%fe%tglgoéaém?nd%%eq{)o%w hydrogen,

15

. preferabl éq an aqueous
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'Kyl " radr cal
f|mﬁhvlrm %thﬂnmoretﬁﬁ@femb!wwétqgaments are more
preferably each independently FI, d, nethyl, 5

hoxy, CF R8 is referabl i each case.
SR ol B B P AR ACLE IS DRsecIrEdy B g ef CBsgrroRylethyl
oaniN&1mCH) plfdfglabiybe euson® nstabhydrokidehilya, dyparticular a

L R i R D
preferably each i ndependently hydrogen, nethyl or

el sulfspyectibgéie ms@r%tlyrérm aﬁsutgshlﬁut@dsﬁ substituted benzene-
ase, triethylanine or

dior stpsisiany ishlarideswhnare &6 ippecipiabiye meinyl, aheagyl deotlyl or
mg,bpjméry@t;m ggep@l ution, in particular a sodium

hydroxi de or potassium hydrOX| de solution. The

sul fonyl chloride RGSO2CI is an unsubstituted or
Slmmyrhenabemhd)eutfelmﬁ -chiwridd lsygervérfawmh azbhmtndiallmgrt ehloride,

a7 R ElsChERsandlomu oORA nki' & ¥vslvelion thgpheny

i $a@ealer’cafl ly p@lyenesicatsupped! fionyexampls i pldystyfene, especially

ﬁ%%hﬁkeﬁ@ﬁ?cﬁ{?«ﬁ?ﬁé egg%r %@khm&n suw@ﬁﬁaﬁmé%@@@h@dﬁom

yneric su
P@ ngamb@dé'ﬁedeé@é@saqap? the benzenesulfomc acid is bound

' to copoly(styrene-1%DVB), 100-200 mesh.

The compounds of the formula | may be isolated in the form of their salits.
These are obtained by the customary methods by reacting with acids or
bases. Useful acid addition salts include, for example, ha!ides, in particular
hydrochlorides or hydrobromides, lactates, sulfates, citrates, tartrates,
acetates, phosphates, methylsuifonates, benzenesulfonates, p-toluene-
sulfonates, -adipates, fumarates, gluconates, glutamates, glycerol-
phosphates, maleates, benzoates, oxalates and pamoates and
trifluoroacetates; in the case of the preparation of active ingredients,
~“preferably physiologically acceptable salts. When the compounds contain

*+.an acid - group, they. may form salts with bases, for example alkali metal

- salts, preferably sodium or potassium- salts,. or ammonium salts, for
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25 crosslinked polystyrene. For exanple,
sul fonyl chori de polystyrene from Novabi ochem can be

used. In this case, the benzenesul fonic acid is bound

to copol y(styrene-1%VB), 100-200 nesh. The conpounds
of the formula I may be i sol at%ed in the formof their

selxample 30 Jdleswithramatvnia e brisnichemmiest OMBRINdEAH8€6SThey

ci_ds bases Useful acid addition
saI écqrp%%seﬂgs \wgfago halides, in particular
hydr ochI ori des or hydrobrom des, |actates, sulfates,

C'ﬁh(eatf Ltu?rﬁé bt fomﬁ‘ﬁﬁ ﬂh%rsais *b%SBFé%%ﬁf as tautomers or as a
onat es, enzenes on -t o

S pééautamqﬁl&t&i@ictw (¢fmicsexample aedhetf@l@wmg tautomers:

gl utamates, glycerol 35 phosphates, nul eates,

benzoat es, oxal ates and panoates and

trifluoroacetates; in the casﬁ of the preparatl on_of

[ [ preferab

accept abl g s'al/t &15When t he conpo d§2160nt ain an R15

gr. oup; th msalts wt Ridor exanpl eN Ri4
al kal {;_r .- pref E{ra y tsodifum or pot g5si

salts, "or m sal t g7 for\ - 1P- 1axanpl e sal

'ﬁ%ﬁt as a zwitt Ri%he conpounds_of/ \ Ri8
the for mul al so be pres Btautoners or 84 aR13
5 mxture of tautoneric structures, for exanpleéni@shdhe =N
fol |l ow ng t%uomers R10 R11 R10 R11 R10 R11 H R15

R15 H R15 Rl4 NR14 NR14 MHBmH// m AN ~N C

Nvgﬁ%ﬁﬁ‘%i@éfﬁ‘"éﬁ’ e e 8_5&'7‘?&%1%" i Ghomic form A,

o s bet present @ﬁn@mable [fo8%RIAL O AS tehenixture of double

t@@hgq@@m@r,t;@t,nb&resthey may be present as doubl e bond
isomers or as a m xture of double 10 bond-isoneric

structures. R10 R11 RI1O Al * H R15 H R15"

R10  R11 | R10  Ri1
R15 R15
R14 A R14
R17 R17
me = "R16
R12 Ri3 R12 R13

When the compounds of the formula | contain oh‘e or more centers of
asymmetry, these may each independently have either S or R
configuration. The compounds may be present as optical isomers, as
diastereomers, as ms/trans isomers, as racemates or as mixtures thereof in
any ratios. ' o ‘ '

iWhen m,noro=0, there is a d:rect bond between the two adjacent atoms
in each case. ' ‘

: Al‘k_yl' radicals 'may ‘be straight-chain or branched. This is also frue when
they bear substituents or occur as substituents of other radicals, for
example in fluoroaikyl radicals or alkoxy radicals. Examples of alkyl radicals
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NR4 ANRI4 m\ m N---< Ne{ AXio Rl7 X o R17
R1, R16 R12 R13 R12 R13 When the conpounds of the
formula | contain one or nore centers of 15 '
asymmetry, these may each igggpendently have either S
or R configuration. The co unds may be present as

optd Gadthiyk osteys, n@sop)dJ mipedjp;ﬂn&r sl- n@?hyﬂétﬁ&?,r @Asutyl, isobutyl
0
B PbEyRtohe TRl (221 relilifReud *aRE ribpudlis 1.0-
bdimetbyleting). t Pxeferigd adintl radioats aren nesthil, m%ssd andl lsppropyl. In
?@gFf’Joﬁcﬁyoﬁé O?Eﬁc?r’egﬂfr éﬂ%"f‘h e zbr?ﬁc%eg TTﬁ'o? 9 %ydrogen

bear su t| tuénts'of
saises M Pe Sdbe@tLH@d bryamq,ralesatem Ewek@énqﬂ %thnﬂuoroaikyi

flaneaal Kydrer aotlnﬂabﬁ:n%th@l kowz Qa@ﬂﬂga@thﬁx a”’ﬁéﬁt%ﬂ%roethyl

“beblaghaiseb et SyRae DN, sElcHE B BecBibetuod i an
2pn§mbnkplf@'p¢b@mp$@daybﬂwhné b¥- sy yiopr erhpleantttnyl, ethyl,

tert- (= et hyl ferr d al kyl

iy Pavh ™okt By EBROV alot i, YoRRr Syt pyotobuty,
r agtlopestyt oneyaohexyle, for exanple 1, 2, 3, 4, 5, 6,

7, 8 or 9, hydrogen 5 atons may be substituted by
fluorine atons. Exanples of such fluoroal kyl =~ radicals
afdkenyi fadisalsrisayyae ;-.tgalgh’;gcl@qupfqujyaaghﬁt§/| This is also true when

pﬁmyabbaprsgsgmbnts ffspteaémpm ®h FRBFEHINENY] Sﬁaﬁzbllé uttRs alkenyt

kST BT TheR st Ak 5o RefbeahFRiad o iferen

. epbyinonspEﬂalyfip,leéouf nlkengl rdmycaisrdreadtkarhyl haropxiaemylen-prop-

r C n
Cycé@ﬁeﬁg%;bm& igﬁsr ¢_ad| m%tﬂy@(i% Sﬁilr-/lgtllto‘[]{engl n- but 2 -enyl,
bnslmri’eénylrhurebut@ thﬁbenyluelambgh1 -amay (Bea?r methylprop 1 -enyl),

‘ Th t U@T}fls = f?he@%ﬁﬂﬁigez iyl %%%tkﬁgxgl S—ad1 SdtByiprop-1-

radi cal’s unsat ur at e

p@ﬂy‘l)r%”éi pestenyl Rrefer P@r%h‘?nﬂg agisals ,aé%gh%nﬁr@gpﬂf-enyl
ahkeopl2-eagd; Cah—‘bu@-ﬁeerﬁﬂ hem’ﬂ:ut@-eﬁflpp A-pehinyl,N- Alpitadienyl,
2 ar nieré\aoe ﬁpegﬁn% @‘Sﬂ”néor{)%tn ?t heﬂ%}/i«%nyl radicals, one or
nnhnrtaa far, Exdmpiqlt, 2 s8pdt Hl-&ny] 8(er 9, hydrogen atoms may be

UBH}%#&H OBy %ﬂgﬁ%{% : atdn’?@ gﬁ _b%'t;ﬁﬂ&{j gafkenyl radicals may be

: 1su’g§1|iyltqd t;'pa_nLy pOSItlons for example by fluorine, by alkyi, for example

methyl, ethyl, propyl, butyl, or by cycloalkyl, for example cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl.

Alkynyl radicals may be straight-chain or branched. This is also true when
they bear substituents, for example in fluoroalkynyl radicals. The alkynyl
radicals may be unsaturated and also polyunsaturated in different
positions. Examplés of alkyny! radicals are ethynyl, n-prop-1-ynyl, n-prop-2-
ynyl, n-but-1-ynyl, n-but-2-ynyl, n-but-3-ynyl, n-buta-1,3-diynyl, sec-but-2-
ynyl (= 1-methylprop¥2-ynyl),'n-pehtynyl, ‘n-pentadiynyl, isopentynyl, tert-

" pentynyl and neopentynyl. Preferred alkynyl radicals are n-prop-1-ynyl, n-
35

prop 2-ynyl, n-but-1 -ynyl and n-but-2 -ynyl. In a!kynyl radlcals one or more,
for example 1, 2, 3, 4, 5, 6'or 7, hydrogen atoms may be substituted by
fluorine ‘atoms. Subst:rtuted ‘alkyny! radicals may be substituted in any
positions, for example by fluorine, by alkyl, for example methyl, ethyl,
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enyl) and pentenyl: Preferred al kenyl radicals are

et henyl, n-prop-1-enyl, 20 n-prop-2-enyl;

n- but - 1-enyl, n-but-2-enyl, n-pentenyl, n-pentadienyl,

i sopentenyl, tert-pentenyl agg neopent enyl . In al kenyl
radi cals, one or nore, for exXxample 1, 2,: 3, 4"5, 6,
Toro@yir batylhyelr dyencyaatkyinmaforbexamphst cyalopaply cyclobutyl,
f tituted al kenyl radicals may be
%@ﬁ%&%ﬁwﬂ% Jn £§%9505|t|0ns for exanple by fluorine,

by al kyl, for example 25 nethyl, ethyl, propyl, butyl,

Y
OExéWl Fééclof’éﬁ veMalkyl %d@é%r@ f%(érﬁ% s P?Ip &yclobultyl cyclopentyl,

cyclo cycl o or C
ém%%)( Ry SBBRT sy SoRah, Erotavist faloay] gadicals are
attmsirb 51 W?QIBDEﬁﬂﬁﬁnb@bioﬁ@h It iir§ eesibalkyf @i IS0 More,

(o' FhERRlFal et and & Bo Tty dnddt diafed 152458 3o Thfrcgen

psmfg?w bdéxabgiiteteddiy flidymy btoradi Sabstitated oicloatiyii radicals

m%@%ez%uﬁg?@utedqbrp%ﬂg p?DSIt}"dHél ’fgln{a;?éi'r&\p% é?mfine by alkyi, for
sexample ZﬂeMI ethyl1 - m‘@phlyl bty Zerdp)yl )cycloaiemt yary | example
NeRGEBrBaLY @:%!obhﬁﬁ’ byt otr%%roheﬁgt ynyl and

neopent yhyl . Prefer d al yny radicals are
n-prop-1-ynyl, n 35 prop-2-ynyl, n-but-1-ynyl and

| nTb@tcyZileiyényllrﬁdﬁ:blelhyé badiifehtirated SinodifeRsr, poéltm&ns and
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R byhnsAygpten SN L g pftiobut -

r aialylc alcyclohyt-Beerylibstydapardenyl, anyciopesiadiemsd,  Eyrlohexenyl,

ﬁglé’xa?ﬂe@l uegélfiﬁe%@%ﬂ f‘%\lﬂ)ﬂl c%cfl&éct@ﬁ@”mr@fé?ﬁlrrf‘l‘,{/cloalkyiene

le cpee opP!f%i?FPenténg obgvtglppenf@wﬂrwbentcyplobexenyi and
I&ﬁlﬁ?@dlen Fh B chsalkény YadRalK Yhelsidherd ?roﬁéﬁample1 2,3,

YRR 3P0 L b 1 By Rty oy Rt o

r falbrired atomne Sab'stitmar:iamloancmw opcictisl maycbecs(lmgmﬁeyllm any

PoSHEHETI brdBBILBY Srudie by "Beit 1ot TR, ety
hpdpyleutyt oot braycyndoalkyst fotruteecarrwef b;adoprrwyht oyslobutyl,
SH?§ @Xﬁ% yl radicals may be substituted in
H%%H?ﬁ%h r%?‘“ly(l;xanple by fluorine, by alkyl, for

10 exanpl e nethyl, ethyI propyl , butyl or by

cl oal. kyl, for exa cycl opr cl obut
ARG SYteT SReRyEN T aPEISl Ginck BRjaroRdradicats, and
Wo@oﬂl&@twmaﬂber@dmdrb@dfiﬁﬂés prlhtlghml antéivo ailam@n atoms
p nsat ura es,.0 cl oal kenyl radicals are
Q‘aﬁ%ﬁepﬁfacﬁcgg%ﬂﬁg%p'y(?r Hﬂﬁ?h %HQQ cycl opent enyl ,
cycl opent adi enyl, cycl ohexenyl, cycl ohexadi enyl,

cl-ohept enyl and cycl ooctenyl. Preferred
éaem kgdieals may be unsubstitited or mono- or polysubstituted, for

exampile mono-, di-, tri-, tetra- or pentasubstituted, by identical or different

. radicals. When a phenyl radical is substituted, it preferably bears one or

two identical or different substituents. In monosubstituted phenyl radicals,

- the substituent may. be in the 2-position, the 3-position or the 4-position.

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. In ftrisubstituted
pheny! rradic_ails,,the substituents may be in the 2,3,4-position, 2,3,5-
position‘, 2,4 5-position, 2,4,6~pdsition, 2,3,6-position or 3,4,5-position.
Naphthyl radicals may be joined via all positions, for example via the 1-
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radi cal s are cycl opentenyl, cycl opentadi enyl,

cycl ohexenyl and cycl ohexadi enyl. In cycl oal kenyl
radicals, one or nore, for exanple 1, 2, 3, 4, 5, 6,

7, 8 9, 10, 11, 12 or 13, hygrogen atons may be
substituted by 20 fluorine atois. Substituted

qyaditia loeryrpositioh.clhphtigy rab)@calsbnsabytlikeaﬁ‘ae beamsubstituted or

gﬁgh%: ggﬁef)&&su%@m’%aﬁ k?é sg%rn' & k@nog,lr k%ly %" tetra- or

dyentasubstitutetioby @@WBEObﬁtfﬁewntdngcaiscWih@bm phphthyl radical
| t

syckcpenty o ek b Bl ke g

Fubstiesiat i ¢ si x- menber ed carbocycl es in which one or
two carbon atons may be repl aced by nitrogen, or

c}g hen cl Phen radical s rmé be unsubstjtut
R A REOAUEANS SomPOGRISTABID Tohos O 4 ring
obctomst ane oxygetnratonw suéfat asm'hstdrtmttcﬁi}én mmsﬁ&ﬁt emhpw1 2

L Sy BT OB b, 58 7 alfr atoms o o

i efembinetion oof dlﬁrer@ntehetembatqnumeﬁhe hetaroaryl radicals may be

%Bﬁéugﬁblcgh'ﬁce dﬂ@ﬁ@ﬂémﬁ@f’ E&d%éls rn£¥1 Be%ﬁ?ﬁ‘ejdt\HS i $Bftions,

osltion oSt

d‘ob%ﬁm% via fﬂﬁsh@@ﬁutwt aopcmm!yﬁ pesition 4oBsiticnubaesition,
Iﬁlpbbmoﬁ 37I°}@§Slﬁcbr9n,or2t B-piR#ticn. Oﬂﬂet%oa?ryﬁ Pé’cﬁbél*sonmay be
ositig p i on

ruEtod oy Mot ool dhatduSah dot & REe Moyt o

Hesubstithted? bg identmsl or dlﬁf;er@t&aﬂrcatmm tion,

2,4,5-position, 2,4,6-position, 2,3, 6- position or

3,4, 5- g osition. _Naphthyl radlcals nay be joined via
$efyb eleronry| radinaleinpiydes for examplel - 15- position or

2-posi tion. Napht hyl radicals may |ikew se be

uns t itu or no- @,Ir poI ysubstituted, for
no er r//a Eor(p% stl ed,
( aI h

radl subst Nt ut ed Nl t pré’l‘er abl bear{é one 8r
tlc ere t |tuewS eroarml

| rad| % L(u}(vh iN Z(S\W

or 4 rrs atQne-ory

n|troen atonB for exarrpl or 3 mtrogé‘n ato

en Nfur B/l a 1B
e}ent L\het[ r O\Pat 0 he Fy\l\
noNo- e~hefer ow =N

yb
radicals may be bonded via all p03|tions for exanple

via the 1-position, 2- position 3- posi tion,

B @r@@é‘réd Hete RS Hdi % da@ﬁc droRfict Eﬁgi %T%%unds;

ePosl t1on. Heteroary ﬁ unsubs t
dartelar Rie %en%uﬁsswmf@dfveﬁe@ aqul detgspaty! rgdicaly, for
example thiophene and isoxazole.

When groups, substituents or variables can be present more than once in
the compounds of the formula {, la, lI, lia, I, lila, IV or Va, they may all
each independently be as defined above and may each be identical or

. different.

The present invention'further prevides a process for 'p.reparing a compound
of the formula |



15 trisubstituted, by identical or different radicals.
Usef ul heteroaryl radicals include, for exanple: I N
CNDN NNNNNNOS \S~ ~NQNnr CNJ N* NN ~j ():N

~~~NNNNaNiN 20 Preferred heteroaryl radicals are

5

10

15

20

nonocyclic aromatic ring compounds; particular

~preference is given to fiRgQrentgyed heteroaryl

radicals, for exanple thiopRken nd i soxazole. 25
When groups, substituents Hr [ es can be present
nore than once in the co ofRtlke fornula I, |a,
I, tla, 111, Illgp__ | Va, ey may aljl each
|ndependently be “as Trh d aboye and may each be
identical or different. 3Q gént invention
further provides a process fo ring a conpound
of the fornula | -16- R10O RYbL {4 IN RL4 A-N_( m
X 0 R17 R16 R12 R13 which conprises converting a
thiourea of the fornmula IV using a sulfonyl chloride
R6SO2CI in 5 the presence of a base to the conpound
ofwhiplecempiigéa | R10 R11 R10 R11 R15 R15 A N N M R1l4

Re8RYEHinGN fRldurtladfiRe forB® Hsing KLGirdry1 éntoridb’Res0,CH in

the presence of a base to the compound of the formula |

R10 R11
H R15
N -1 R14
A_N:< "
X of R17
R16
R12 Ri13

~where
A, X, 0, m, R6 and R10 to R17 are each as specified for the above process.

-All definitions and iliustrations for the above-described process apply
correspondingly to this process.

In a further embodiment, the present invention provides a process for
preparing compounds of the formula Ia

Y

R4 R3

lWthh comprzses
converting a thiourea of the formula 1Va using a sulfonyl chlonde R6S02CI

in the presence of a base to the compound of the formula la
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"Base L n 4H R4 R3

R12 R13 R16 R12 RI3 IV 1 where 10 A, X, o, m R6 and

RIO to R17 are each as specified for the above

process. All definitions and illustrations for the

above-descri bed process apply _correspondingly to this

process. 15 In a further enbolf ment, the present

i nvention pr o deé;‘ aHN® ocess for pAeQari n ounds

of the formulg | anAmiH R2 rébdLdRL  XMhe Twhi ch

conpri ses &cnverfi ng¥a t hi ourea—o6-the fornulfg | Va

using a sul fonylg chlofi dg( R6S@EEl 20 inX resence

of a base to the co il the fornula_l -17 HH

R2 Ar., HRZ Ar N\ /N ~N N RL ReSPBARY s L X

a IVa la where Ar, é n, Rl to

R4 and R6 are each as defined above. 5 Al definitions

and illustrations of the above-descri bed process apply

cwﬁeeépondi ngly for this process. The conpounds of the

formul a aj nabl e by the process according to the

i Weﬁtf‘o‘lﬁ EB‘*/%T‘@JM a9 padt abdefined abpve. exanpl e for

tlmt plefpAibati Qﬁdof[lusﬂrgtléﬁélb’fe thE appERHE s GRed process apply
ﬁghggbg nirs‘u @% as clonidine and its anal ogs, or are

t NG '%Hé‘?‘?ﬁ@eutl cal ingredients. For

exanpl e, the applications WO 03101984 and WD 03053434

dg$er dRp SHIRCUNES LG | obtainable by the process according to the
invention are valuable intermediates, for example for the preparation of
active pharmaceutical ingredients such as clonidine and its analogs, or are
themselves active pharmaceutical ingredients. For example, the
applications WO 03101984 and WO 03053434 describe compounds which
may be prepared by means of the process described here, and which are
suitable as NHE inhibitors, in particular NHE3 inhibitors, for example for
treating respiratory disorders and snoring, and also for improving the
Vrespiratory drive, or for treating acute or chronic disorders which are
induced by ischemic andlor reperfus:on events or by proliferative or by
fi brotic events

Experimental descriptions and examples:

Abbreviations:

abs. absolute

ES| - -electrospray ionization
rt retention time-

THF tetrahydrofuran

TFA trifluoroacetic acid

The retention times (rt) reported below relate to L.C-MS measurements with
the following parameters: C

* Analytical methods:

Method A;

- stationary phase:: - ~'Merck Purbspher5it 2 x 55 mm



- 10

16 -

20

25

30

35

may be prepared by nmeans of the process descri bed

here, and which are suitable as NHE inhibitors, in
particular NHE3 inhibitors, for exanple for 15

treating respiratory disorders and snoring, and al so

for improving the respiratorlddrive, or for treating
agidbiie phaebr oni ¢ di sodes sHYDI ¢h.08re TEAPJUGE®SBY acetonitrile,
i schem ¢ and/or reperfusion yents or 'b'Y proliferative,

or by fibrotic events. M P BRI ey ds iRt §.rfgl/min.
and exanpl es: Abbreviations: abs. absolute ESI

ef\/fé‘fﬁc?]é) pray ionization 25 rt retention tinme THE
tetrahydrofuran TFA trifluoroacetic acid The

r eladnnanrphdsess (rt) MgroktRadobghendy 21x®mmo LC- MS

MR s with 30 . | e ERYBY €l $50 e
Anal yté?jgﬁgl%het hods; l\%btg’?ﬁ(};t&@k @é@%tﬁirg%ar y Lﬁégg:ﬁ acetonitrile
' Mer ck Pur ospher' S 2 %0350 nhCQ®@H),ndbimia; phasih%98%etonitrile
H20 (0. 05% TFA) -* 95% qect gariddisl e; N o 0
acetonitrile, 1.5 m n((gg/g ﬂp/drrﬁbw zl\/é%lﬁ?od__’)B?gggog%O (0.1%
stationary phase: Mer €KCPRBs kg 8.45 l/gun.nm nobi | e
phase: 95% H20 (0. 08% HCOOH) -* 95% acetonitrile

( O/A—IEQJ—D, 5 mn; -> 95%acetonitrile (0.1%

, 2 mn; -* 95% H20 (0.1% HCOOH), 1 mn; 0.45
néteonarylighadet hod C MMEi spdreye pieis @, MCx 203pher e
He{boildhagel X 20 mm |  TORY0 M A O
TFA) . P 8553/0 acetonitr iglggl,pHfgmmlh;ég%*ﬂg%/q—g%g}oo%?tg rﬁ)ﬁt@l’e,
0.4 min: 1 m/nin 18 mWeEhedT% acetonitrile, 0.4 min, 1 mimin.

Method D:
stationary phase YMC J'sphere H80, 4y, 2.1 x 20 mm
mobile phase: 95% H20 (0.05% TFA) — 95% acetonitrile,

2.3 min; — 95% acetonitrile, 1 min; 1 m{/min.

The preparative HPLC was carried out under the following conditions:
stationary phase: Merck Purospher RP18 (10um) 250 x 25 mm

. mobile phase: 90% H20 (0.05% TFA)—> 90% acetonitrile,

40 min; 25 ml/min

Example 1: Imidazolidin-2-ylidenephenylamine, trifluoroacetic acid salt

P
. ©/ \Nr‘] TFA

a) 1-(2-Aminoethyl)fi_’»—'phenyi‘thiourea

~ A solution of phenyl isothiocyanate (500 mg) in abs. THF (8 ml) was added

dropwise over 20 minutes under argon to a solution of ethylenediamine -
(5.56 g) in abs. THF (6 mi). Afterwards, the reaction mixture was added fo

~ water, acidified with 10% HCl and extracted with ethyl acetate. The

~aqueous phase was then basified with potassium carbonate and extracted
three times with ethyl acetate. The combined organic phases were dried
over magnesium sulfate, filtered and concentrated. Subsequently,
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stationary phase YMC J' sphere H80, 4p, 2.1 x 20 mm
nobi | e phase: 95% H20O (0. 05% TFA) -> 95% acetonitrile,
2.3 mn; -* 95% acetonitrile, 1 mn; 1 mM/mn. 20 The
preparati ve HPLC was carried out under the follow ng
conditions: stationary phas‘e1.91vbrck Pur ospher RP18
g mﬁva%@twnZ@EthmOAIf%mﬁ |veasr235®|ﬁﬁe}ec9@\%c%@é(xcﬁ %fI{ﬁ%) désired
t m n m n anple 1:
%(%I&&& rgﬂ-lélﬁéﬁ& 'yl i denephenyl am ne, trifluoroacetic
ad-lcd%%rtt(A)]\N ARmMiy TFA H 30 a)
1-MgBei-noet hyg p73- phenyl thiourea A sol ution of phenyl
|soth| ocyanate. (500 ng) in abs. THE (6 m) was added
dropwi se over 20 minutes under argon to a solution of

. etu)ymmzaﬂ.am,mndé@&fergj)ammeaﬁmuo%&e&@ AWid salt

Aft reactjon m re was added t
aC| %\tpyﬁealela/gn h'%ﬁae@ﬁr e éﬁ?ﬁ/\/ﬂf%oéﬁﬁiyln THE {1.5 ml)
awtier argd'menGEachm;uedwtmhm@tMSoﬂélﬂﬁurh&WdrbﬁdeV(QSfﬂi mg) in

e?fqaq?fs (08, 6L 0 Ao R S Gl e b bR pa e gmo) i

F N@né@@%ﬁn@@ﬂi\maeemtmnlftvermmesl Aﬁec arftalahedr. of stirring,
Slﬂlbé PEHEIIA MnxtuﬂegWa%o@d'@%}PﬂﬁWagé} %)&r%t:ﬂcgﬁ]ﬁa‘@aéﬁected with

ef f ect ed tvvl ce
r SRET8 arn@s“@uptseggggntlyl the q;ﬁrﬁbmng qugmg phages vege dried

AT e 4l dneloagon s o i v

SRLNGEE By By Preprardtatys SURMAOGgHY. s sl Rgepuct-

wicehtainisgl fcaotmsoﬂemodombldeﬂd frexiddel 4&&ohitiiie) and) freeze-dried.
Nl .f%%ig{fw}g g of e oo kOO SRIARSE i

A}'Ené? a half hour of stirring, the

,rmqggnq.)m x62pe was added to water and extraction was

effected with ether six tines. Subsequently, the
conmbi ned organi ¢ phases were dried
Example 2: [1,3]0Oxazinan-2-ylidenephenylamine

O

a)1-(3- Hydroxypropyl) 3- -phenylthiourea

A solution of phenyl isothiccyanate (200 mg) in abs. THF (2 ml) was added
'dropwls.e under argon and with stirring to a solution of 3-amino-1-propanol
(114.5 mg) in-abs. THF (2 ml). The reaction mixture was stirred at room

" temperature for two hours. After removing the solvent, the residue was

dissolved in aqueous HCl and washed with ether. Subsequently, the
aqueous 'ph’ase was basified with potassium carbonate and extracted three
“times ‘with" ether. The combined organic phases were dried over
maghesium sulfate, filtered and concentrated. The residue was purified by
means of preparative chromatography, and the product-containing fractions

 were combined, freed of acetonitrile, basified and extracted three times
35

with ethyl acetate. The organic phases were combined, dried (MgSQOy) and
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over magnesium sulfate, filtered and concentrated. The
residue was purified by neans of preparative
chr omat ogr aphy, and the product 15 contai ni ng

fractions were conbi ned, freed of acetonitrile and

freeze-dried. After freeze=dfying, 20 ngy of the
dfiséreed Aﬂemdmtouim ehe ot d 114 GnlyBofr thel desired prodidt were
N?D%Jﬁ-%(da 162. 2 20. Exanple 2:
zi nan- 2-yl i denephenylamne H NAND O a)
1L CaVByrdKB)x yip®Dpyih) - 3- phenyl t hi ourea 25 A sol ution of

gm@sﬂ.ﬁ%ﬂ ggyanate (200 ng) in abs. THE (2 nl) was

opw se under argon and with stirring to a
solution of 3-am no-1-propanol (114.5 ng) in abs. THE

(B)Nﬁox%drﬁw,ugﬁeméﬁ%@ﬁ/@s stirred at room

rature for two hours. Arter renpving the sol vent,
t ReSuEeE SRAlum dREUBNE {2558 Tagicond WRIR 4ha MRswed added
V\uhd:lert%td‘rgbn &@Smheﬁttﬂrtxﬁg ttbea3gom5ﬁ0é$ HGETR 2 propyl)-3-

N L R LN

dmiwt&awonylna‘gjnﬂde U#9 Luirfgatasnd THR @r.8dnirwias added dropwise

CBISEHAg8! S LEEAREE LA IS L TR0 g v
fﬁé‘é@q’ dﬂswatﬁér@tt@maﬁw Waseceffeotedathweartinnes vdth ether. The

b t I 5
kbl o L A A

raled MEIqrapPRY . using ctilicas e Gritialive 586! asihylene
1&I4|omjemfﬁemlaaobl asithe énﬁrmiﬂitmémhﬂoil@émﬁaté@ GmrabnidSsdllition)

211,20 5 b
(%%%déggzzqzl EI:E'EQQ ei(‘ﬁ#%k |u5 ne A) sol uti on of
SNM 09 ddx; EQQIEB B36Y). 18dHwan)e6.9-0.6 (HiH ) mpad.29 (2H, t),

gm ef gl nd with stirring to a solution of
?gxi/gr%ég)er)q?s phenyl t hi ourea (50 ng) and THE

(1.5 n1) Subsequently, a solution of p 10
t Bhagipks 81 {061DiciHBFEHeRG) db‘?al%rdf%eﬁﬂ%la_é%l@ylﬁie'ﬁbémme

was added dropw se over glfteen m nutes. After
stirring for 30 mnuteél the reaction m xture was

NYN,"I

a) 1-(2-Aminocyclohexyl)-3-(2,6-dichlorophenyl)thiourea

A solution of 1,3-dichloro-2-isothiocyanatobenzene (100 mg) and abs. THF

(3 ml) was added dropwise slowly over a half hour to a solution of trans-

1,2-diaminocyclohexane (139.9 mg) and abs. THF (3 ml). The solution was
stirred at room temperature for a further 90 minutes. The reaction mixture
was subsequently added to water, acidified with hydrochloric acid and
exitracted once with ethyl. acetate. Afterwards, the mixture was basified
using potassium carbonate and extracted three times with ethyl acetate.
The combined organic phasesiwere dried over magnesium sulfate, filtered

- and concentrated. 128 mg of the desired product were obtained.

35.

LC-MS rt (B): 1.88 min
‘MS (_ESH.-). 318.20
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added to water and extraction was effected three tines
W th ether. The conbined organi c phases were dried
over nmagnesiumsul fate, filtered and concentrated.

. Chromat ography using silica %Iel (initially 50:1

met hyl ene 15 chl oride/ nethandt!,” at the end 100:1
rrb) P(arﬁ;DﬁcSﬂm:@paEagdl)(mmmB@hzmmmfa)zol igeARMiAé. 4 gy

Ol LOBti6lE d(f ﬁ‘i?% i r%éfréxnge'vﬁ(sgﬁ m% ahy. Z&ls ) was added

sunee( 2rgor ¥ als@etuqsmef bi2-2tikoeyrnhexgl) 3 -(2,6- dughloropheny!)-
( @m@ur@ac %Qwe 4) ﬁ'Pﬁ:t AT AR e gl ladagRhy 2 2 | doHRBADr p-

11qlqewﬁw@@yb Fhleede | ()’3233 m9)eand divlFot®pHehywys riddededropwise
25vé>r ffbel hﬂﬁul@fs Aft%r %’tlﬁmg)fd? & hﬁﬁﬁt@é Oﬁ%ﬂ%bﬁ@ﬁ MEikfife was

R 0p ¥ RS SR prt e e ey ostrar T hotbined organic
1pRaséanverec vidkdhexemenddrasi@mnelifaed fitbred Brild c3nbéntrated.

(A8 oY e o el SR op i e was o
sh@skﬂ@ﬁérﬁB) yl.88aeid to water, acidified with

8§]497 g4 api d and 30 extracted once with et hyl .
acetg‘g 9 %terwards the m xture was basified using

pot assi um carbonate and extracted three tines with

eEfdmpis &f: afEFluofdra m@ahmﬁﬁd@zcﬁl@wmwﬂéﬁ@ﬁh%h@nds iB&mine
Eler g¥%tser1um sulfate, filtered 7and concentrated

e desired product were obtained. LC—I\/S it
(B): 1 88 min 35 M (ESI+): 31$.20 -21- b):
(2, 6-Di chl or ophenyl )y oct hyd(rﬁbenzdﬂcm dazol - 2-yl i den) a

m ne A sol ution of so Ide(157rrg) and
NP

water (0.6 m) was add nde on t.0 a solution of

1- (2-am nocycl ohexyl) - , 6-Mi chI enyl )- thiourea
(50 my) and THE (1.5 m). su equemt I\, a sol ution of
p 5 tol uenesul fonyl chloride (32.9 and THE (0.5

m) was added dropwi se over fifteen mnutes. After
stirring for 60 mnutes, the reaction m xture was

adwe‘bL(Z-Amiﬂbefr-ﬂmmbprhylat&@drrtdﬂnﬁmid;jthSAM)tHio@féaeia_nd 1-(2-

B IR SRR e RARAR B b L mmames! um
4-Fluoro-o-phenylenediamine (1.5 g) was dissolved in abs. THF (25 mi)
and added dropwise with stirring to 3-isothiocyanato-4-methylthiophene
(1.8 g) dissolved in abs. THF (25 mi). On completion of addition, the
“mixture was stirred at room temperature for 3 h, then a little more 3-isothio-
cyanato-4-methylthiophene was added and stirring was continued for a
further hour. After leaving to stand overnight, the THF was removed, the
residue was dissolved in ethanol, carbon was added, and the mixture was
heated to boiling and hot-filtered. After cooling, 1.8 g of the desired product
were precipitated out of the filtrate with ether.

b) (5-Fluoro-1H-benzoimidazol-2-yl)-(4-methylthiophen-3-yljamine hydro-

chloride

The mixture of 1-(2-amino-5-fluorophenyi)-3-(4-methyithiophen-3-yl)-

thiourea and 1-(2-amino-4-flucrophenyl)-3-(4-methylthiophen-3-yl)thiourea

(1.75 g) was dissolved in THF (50 ml) and admixed with a solution of

sodium hydroxide (0.622 g) and water (15 mi). Within 5 min, a solution of p-
- toluenesulfonyl chloride (1.304 g) and THF (10 mi) was added dropwise.



44 ng of the desired product were obtained. 10 LC M5

rt (B): 1.95 mn WM (ESI+): 284.20 Exanple 4:

(5-Fluoro-1

H benzoi m dazol - 2-yl ) (4- nethﬁ t hi ophen-3-yl)am ne
hydrochloride 15 F\ N HC 2C\> NN HS a)
10(2edpietioB-dfl adufitigrh ehy | hixBireAvas iy bd it epbenteBrpdratuie for

i gL}.[aigﬁh&Jer}? H‘%e( ?eatcﬂoﬂqrhl@r% \éaef. bgﬂgﬁ% Bﬁt(ﬁwgteg %}@’ Lt?e agyeous

- 4ApFasR M@Soemmt?d dheati timese The. Gomghinedsetties pbiases wate dried

a n t t

3 oh oﬁgﬁéﬁéﬂ*}%ﬁaﬁﬂ'f‘ﬂ%&@ﬂ?dﬂEﬁ@%‘%ﬁ%‘ﬂ o' o5 e Bkt was
.ﬁlsaegfedwfpi@tbzlsa%tﬁite @ﬂd @éidﬂﬂt%@ itoPHbE Ugiey ﬁtiafﬁeat Hel. It was
rcipiRte@ yshdding bthér.r rkﬁ‘?ﬁ r abgrfgfer

gblﬁ%? nngz 3- |goth|o-ag§2 094§§ggﬁ8ﬁggpgaﬁgﬁgﬁaggduct

2WEEIOBKISY i rri ng was continued for a 25 further

hbGrMSAR (B): 1.48wiing to stand overni ght, the THE was

r 1 esi due was di ssolved in ethanol, carbon
ﬁﬂ?g%% iﬁh the.nixture was heated to boiling and

hot - flLtered. After cooling, 1.8 g of the desired

product were precipitated out of the filtrate with

~ether. 30 b) (5-Fluoro-1

H benzoi m dazol - 2-yl ) - (4- nethylthiophen-3-y|)an1ne

hydro- chloride The m xture of

1- (2- am no- 5-f | uor ophenyl ) - 3- (4- net hyl t hi ophen- 3- yI)

thiourea and

1-(2-am no- 4- quorophenyI) 3-(4-net hyl t hi ophen-3-yl)th

iourea (1.75 g) was dissolved in THE (50 nl) and

adm xed with a solution of 35 sodi um hydroxi de (0.622

g) and water (15 m). Wthin 5 mn, a solution of p

t ol uenesul fonyl chloride (1.304 g) and THE (10 m) was

added dropw se. -22- On conpletion of addition, the :

m xture was stirred at roomtenperature for a half

hour. The reaction m xture was poured onto water and

the agqueous phase was extracted three tines. The

conmbi ned et her phases were dried wth magnesi um

sulfate, filtered and concentrated. The crude product

was '



5 di ssolved in ethyl
usi ng et hereal HCl .

ether. After dryi

V@gﬁggﬁ} £ i3y %N,Exds

(@@lmpieﬁpl e cyanate [(C]

acetate and adjusted to pH 2
It was precipitated by adding

ng, 750 nmg of the desired pr oduct
were obtained. LGMS rt (B):
248.11 -23- Starting from coRfercially available or

kSianting t fadrni ROmMrmemialy! %vatlaﬁﬁ@le foel krﬂywwgst@ﬁm@mﬂﬁéi&na!s the

a . simlar

EX&'C AHFRATS
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9 S/ H-N >310 -24 LC M5 Exa- Am ne | sothio-
Product MP. M5 (ESI+ , nple cyanate 10C] rt MtH+)
[mMin] d \ NHSI x HOI ~\ NHZ S~ --10 N >300 NHZ H
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(2,6-Di chl orophenyl )i m dazolidin-2-ylidene am ne G

NYN | ~- d H- a) -27 - '
1 L of
AR e S Dt S B R P e

and THE (5 m) was added

dropvm sepunder argon within
20 mnutes to a sol ution
and abs. THE (4 m). Alfiter

Binedi am ne (3.68 Q)
Stir or a further 30
mn, the m xture was adeg/ acidified w th

10% HCI and extracted three Ci nlﬁs with ethyl acetate.
The aqueous phase was made 10 basi c using saturated
pot assi um car bonate sol ution and extracted three
t iayes(2uhtrimadthyi)- %@e@@ﬁ@iofﬁhﬁeﬁﬁﬁhidﬂﬁéa or gani c phases

5 SR Y g BT AL el BB

c@i@ﬁa@ddadedranIlse undér teogoreneithiaf 2@r mimyteagtd ra Isobhion of

V%W@?nedlgﬁnr@if?ﬁ %fc’:éki/g%s V‘@qF ({gt ﬁ]‘an %e@sstw&e a, further

solid (532 H)
268. i) th eanxfBir%h\iV@$ o%ﬁféﬁ@ityiwamz@qtcufeﬁ wijh i ¥keHC! and

. awixiacted- {Redmimes i ki3 (ot qmieoaana@urw rg]ﬁb@é Wi dnade

| oaPiconsn: st 2RR eigssim Iy gy S three

i hinvest evith(€thyl pcetadet Mee mrabmedyor@hnnnbhasw avere barigdl over

( SRt Sibhe, RN e reffioved BB Hefliog by pyre and
ﬁh@ rERigust ma(soﬁoeieaqygagﬁdi twickowith toluene. After drying in high
vacuum, the desired product was obtained as a white solid (532 mg).
LC-MS rt (C): 0.719 min
MS (ESi+): 264.0

b} (2,6-Dichlorophenyl}imidazolidin-2-ylidene amine
1-(2-Aminoethyl)-3-(2,6-dichlorophenyljthiourea (200 mg) was dissolved
under argon in THF (4 ml), admixed with a solution of sodium hydroxide
(102mg) in water (2 ml) and then a slurry of polystyrene-bound
toluenesulfony! chloride (457 mg, 2.9 mmolfg) in THF (4 ml) was added
dropwise within five minutes. After stirring at room temperature for 2 h,
further polystyrene-bound toluenesulfonyl chloride (65 mg in 2 ml of THF)
was added, followed after a further hour by further acid chloride (124 mg in
2 mi of THF). After standing overnight, the reaction mixture was filtered, the
resin was slurried twice in dichloromethane and the combined phases were
concentrated to dryness. The residue was taken up in
water/dichloromethane, the phases were separated and the aqueous
phase was extracted three times with dichloromethane. The combined
organic phases were dried over magnesium sulfate, and the solvent was
removed - under reduced pressure and subsequently dried under high
vacuum. 104 mgq of the title compound were obtained.

LC-MS 1t (C): 0.65 min |

MS (ESi+): 230.1 |



further polystyrene-bound tol uenesul fonyl chloride (65

ng in 2 M of THF) 25 was added, followed after a
further hour by further acid chloride (124 ng in 2
of THF). After standing overnight, the reaction

m xture was filtered, the r@8in was slurried twice
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X 0 Rl7 R16 IR12 R13 where: X is NRS where RS is
hydrogen or (Cl-C4)alkyl; mand o are each
i ndependently zero, 1 or 2; A is phenyl, naphthyl or

“heteroaryl, all of which be substituted by 1, 2,

Wha?hs 4oifleg i@ R11 radi cal s whefre R11 is in each case

epen ently sel ect ed fromthe group of
(Cl C4)a|ky| F, d, Br, I, CN, NO2, OH

A T

- hydrogen, F or (Cl-C4)al

whe ere

X

replaced by fluorine atons; or (Cl-C4)alkyl,
(C2-C5) al kenyl, (C2-C5)al kynyl , (C3-C8)cycl oal kyl,
(C4-C8)cycl oal kenyl, whege tdhgse radicals may each
i ndependent |y be substitut\ed ?ﬁ (Cl-C4)al kyl or

(C3-C6) cycl oal kyl , and %i of the hydrogen
atons of the al kyl, alk cycl oal kyl and
cycl oal kenyl radhcaN Yy be replaced by fluorine
atons, Rl14, R15, R16 a _Qﬁach I ndependent |y
sonme or all of the
hydrogen atoms of the alg I'cal s may be replaced
by fluorine atonms; or Rl4 and R16 together are a
bond, 30 and R15 and R17 with the two carbon atons to
whi ch they are bonded are an aronmatic six- nenbered
carbocycle in which one or two carbon atonms nay be
epl aced by nitrogen, or a thiophene ring, where the

ar rhIRsC SI X- menber ed carbocycle and the thiophene

ring nm tuted 3 or 4 R7 radicals,
where R e§e Bﬁ (P‘\\f &4) &yl

mand o

or

(C1-C4)alkyt, (C2-C5)alkenyl, (C2-C5)alkynyl, (C3-C8)cycloalkyl, (C4-C8)cycloalkenyl,
where these radicals may each independently be substituted by (C1-C4)alkyi or

are each independently zero, 1 or 2;

is phenyl, naphthyt or heteroaryl, all of which may be substituted by 1, 2, 3, 4 or

5 R11 radicals

where R11 is in each case independently selected from the group of
(C1-Cd)alkkyt, F, ClI, Br, 1, CN, NO,;, OH, O(C1-C4)alkyi, COO(C1-
C4)alkyl, and some or all of the hydrogen atoms of the alkyl radicals

may be replaced by fluorine atoms;

(C3-C6)cycloalkyl, and some or all of the hydrogen atoms of the alkyl, alkenyl,
alkynyl, cycloalkyl and cycloalkenyl radicals may be replaced by flucrine atoms,

R14, R15, R16 and R17

or

are each independently hydrogen, F or (C1-C4)alkyl,

where some or all of the hydrogen atoms of the alkyl radicals may be

replaced by fluorine atoms;

R14 and R16

together are a bond,



i ndependently selected fromthe group of (Cl-C4)alkyl,
F, d, Br, I, CN, N2, OH QCil-4)alkyl and
COQ(Cl-C4)al kyl, and sone or all of the hydrogen
atons of the al kyl radi cal® may be repl aced by

fl'gl%i ne atons; or Rl14 and R16 are each

i ndependent|y hydrogen or (Cl-C4)al kyl, where sone or
al R16fantidl 7/hydr ogen atons of the al kyl radicals may be

repl aced .hyi.Ll.uar | a ; and. 7 W h S
two car g’gﬁ tg% ot“rrlg éagg%%gcﬁ?ﬁ ﬁoe;;/kﬁm écrh%é‘ﬁ%go&]ahp gwaatrg dn'"Gromatic six
sat ur at ecknbered earbBeycter inBwimieimbae ed twarchdopctems mayhhe replaced by

one or r . be replaced in each case
[ ndepenh}é\%f;%@‘ @%QB%B@%\{I'—@M N(Cl-C4) al kyl and may be
substituted bjets thd aBmalic sik-menbeRll cadbcales amhéee titphene ring
5 (o, SR e CERROREY ¥ 7S R, R T cson case
some or all ofdeperdently delegied fatno tree grbup loé (Gd-Kyalkyl, F, Cl, Br, I, CN,
o o MRS, BEEIRET AR SORG ST ) s or an of
(C1- C4) al kyl hydrbgereawarssofdiie akyl radicalh endyyeirreplacediby neluorine
of the alkyl ago%?l_cal s may be replaced by fluorine

|

atons; where Jer A or the ring formed from R15 and
R1@r t ogether, where mis zero, is an aromatic ring

sy both are aromatic ring systens; and their
taﬁbg%gg@nd their salts, which conprises, 31 RI10

R11 Rl1OafldadRitddpbhdéritRiditbentdr RLH-C4)NGH +H2N m A/ N N
R PO ONBELAnd ok B9 il bl may o
replaced by fluorine atoms; _
and
R15 and R17
with the two carbon atoms to which they are bonded are a saturated 5-, 6-, 7-
or 8-membered carbocycle in which one or two carbon atoms may be replaced
in each case independently by O, S, NH and N(C1-C4)alkyt and may be
substituted by 1, 2, 3, 4, 5 or 6 R8 radicals
where R8 is in each case independently selected from the group of (C1-
Cd)alkyl, O{C1-C4)alkyl, COO(C1-C4)alkyl, and some or all of the
hydrogen atoms of the alkyl radicals may be replaced by fluorine atoms;
R10, R11, R12 and R13
are each independently hydrogen, F or (C1-C4)alkyl,
where some or all of the hydrogen atoms of the alkyl radicals may be
replaced by fluorine atoms;
where either A or the ring formed from R15 and R17 together, where m is zero, is an aromatic
ring system, or both are aromatic ring systems;

and their tautomers and their salts,

which comprises,



[1 11l V1 a) reacting an isothiocyanate of the

formula Il with a primary amne of the fornmula Ill to
give a thiourea of the forrmula IV, and b) converting
the thiourea of the fornu 'V using a sul fonyl

chl oride R6SO2CI in the presence-of a base to the
conporred afy1t he f or mul ﬁbﬂl where, in the conpounds of
f

the foru/ags!!, |11 A, X, n, mand R'§ t f1R17
Nos1 &Y al tri r f REBRAYI whi chNTs 5114
A unsuhs’t t g_,or su'tbstlf“t ted by gl hylA~—N=

sk

are eag ete:fin d i %BI and R6 is H =15
trifluo F, oI Riwr a pol ynericx g7
2. The:uprea:aess of cl a| |Fﬁﬁvvh| ch the reactiod \ Bi6
carried ouf as a one-po 1]Q'rti_aéla,tl on. 3. The pro@é%s
claiml1l and/or 2, wherein steps a) and b) are each

i ndependently conducted continuously or batchw se. 4.

The process of one or nore of clains 1 to 3, wherein A
a) reacting e nsdthiotyaneteydf thoe formelaxbwith prireag amivie offthecformaig 11 to

give ;g,lo%gggéhhﬁ%?@u%“ﬁgg? fied in claim 1. 5. The process

ohe n 1 to 4, wherein R6 is phenyl
b) coovering tret thidupdeeofythe formuld ¢V pisinges sulfinylocidorile RES@,CIfin the

| ai 1.t wher ei e .base used in step b) is
preseguggpﬂﬁ]b%ed&)o@? 88"18?”'?5{;?%5%(%%” droxi de. 7. A process
wherd,om ther expapdunds af the igrowizet 10flHl ahe 1Vf,or rul a | as defi ned

R g, A e i 70 7

R6 t lie (Co:Qddlian,| Mflusromethal eub!ﬁ@wyb\zhmhl i9 ncebSROMEI O subrstituted
t sence of ,a ound of .the fornul a
%&hﬁ fi wowthvg,%?? dag O SSRGS S, ' PR g

.~ A-N

2. The process of claim 1, in which the reaction is carried out as a one-pot reaction.

| 3. The process of claim 1 andfor 2, wherein steps a) and b) are each independently
~conducted continuously or batchwise.

4, The process of one or more of claims 1 to 3, wherein A is phenyl, thienyl or

isoxazolyl, each of which may be substituted as specified in claim 1.

5. The process of one or more of claims 1 to 4, wherein R6 is phenyl or p-
methylphenyl.

6. The process of one or more of claims 1 to 5, wherein the base used in step b} is
sodium hydroxide or potassium hydroxide.

7. A_process for preparing a compound of the formula | as defined in claim 1



HX OR16 17 X o0 RI7 R16 Rl12 R13 R12 R1I3 IV I where
A X, o, m R6 and R1IO to R17 are each as defined in

claim 1.

32
R10 R
H M15
N R14
AMN% " i

X ol “R17

R16
R12 R{3

which comprises
converting a thiourea of the formula IV using a sulfonyt chloride R6S0,CI in the

presence of a base to the compound of the formula |

R0 R11 R1Q  Rit1
R15 H R15
A ST Tl B4 Resoc N R14
H H " A—N "
Base -
HX amgﬁ‘f’ X ol “R17
R16
::\‘;2 R13 R12 R13
I

where
A, X, 0, m, R6 and R10 to R17 are each as defined in claim 1.



