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{57y Abstract: The invention relates 1o 2 method fNustrated in model | for synthesising heterocyclic compounds of formula ().
‘According to said method, 1sothmcydnah, of formula (II) is reacted with the primary amine of formula (111} to obtain thiourea of
formula (FV). The thiourea of formula (IV} is then converted into the heterocycle of formula () using a base and a sulfonic acid.
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(57) Zusarmumenlassung: Gegensland der Erfindung ist das in Schema 1 dargestellie Verfahren zar Synthese von helerovyelischen
WVerbindungen der Formel (I). Dzbei wird zunichst das Isothiocyanat der Forme] (1) mit dens primiren Amin der Formel (I zum
Thiohamstoff der Formel (IV} umgeserzt. Anschliessend wird der Thioharnstoff der Formel ({V) mit einer Base und einem Sulfon-
sdurechlorid in den Heterocyclus der Formel (1) iberfithrt.
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acid. (57) Zusantnenrassttng: Cegenstand der Erf

ndunt ist das in Schema | dargestellte Verfahren zur
Synﬁgese von heterocyc]ischen C Verbi ndungen der

For REMETEY! Dabei wird zunachst das I|sothi ocyanat der
Formal (1l1) mt demprimaren Amin der Fornme] (l11) zum

Thi gh 5. des Forpaml (I eset zt . schl.iessen .
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andthei prémasuamime of the Grhiuda i1 to giveeiheHbiaureayafiths formula V.

For i D !

per RSl iy bletton BENEK "‘*2%35?7@ gried to the heterocycle

het ek Beyermeladdisingia haseand sgdnybahlorigei des t he

process illustrated in schene 1 for synthesizing the
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' important synthetic steps in organic chemistry. The resulting heterocyclic

compounds are of great significance, inter alia, as intermediates in the

synthesis of active pharmaceutical ingredients and active crop protection

ingredients or else directly as such active ingredients. In addition, the rapid

20 synthesis, which i's paﬁicuiarly importan't in the preparation of screening

" substances, of analogs _Which are sometimes quite diverse in structural

terms places high demands on synthesis planning. Central building blocks

_whic_h allow direct access to a multitude of diverse heterocycles under

similar or ideally identical reaCtion conditions are therefore particularly

25 valuable and of great isi_gn'iﬁcance‘,. in particular for robot-assisted
syntheses. - |

The synthesis of heterdcyqles starting from ‘thio"Lireas has been known for
some time. However, the methods have limitations in the substrate

30 selection or di'sadvantages‘ in reaction control, workub, by-product removal
or in the cost of reagents. For instance, 1-(2-hydroxyethyl)-3-arylthioureas

can be f:ycli_zed by heavy metal derivatives such as mercury(l) oxide or
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i sot hi ocyanate of the formula 11 is initially reacted
with the primary amne of the fornmula Il to give the
thiourea of the formula IV. Sibsequently, the
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coraresagainlvaty expansieazol i di n- 2-yl i denami nes (Jen, et

al., J. Med. Chem 1975 (18), 90). However, the use

of heavy rret al s i s disadvantageous, 5 since they are
unwift enthesinemathed cef, the epraseny inventier deadghetarting from

aCllﬁothWy@hﬁfe%daﬁ@%Vlﬁﬁéla%bHo% tAinohiner@iptahd BnaBamines, via
pr s satisfact el evat e r
25 e adehh olfed o iaimesiias dhe bk, ArproRdicioracycles of
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gg%téu%ﬂbl' éHlSﬁde?'HﬁE of 3 baes%t. Hhase '?ééééAtg 2ré rme%%e%'s:‘%e easy to
handle and require no drastic reaction conditions, and their subsequent
products are easy to remove by simple washings, so that this synthetic
30 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 felativeiy small scale is the use of
35 . 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 guite specificaily



Synt heses starting from

1-(2-am noethyl)-3-arylthioureas to i mdazolidin-2-
ylidenaryl derivatives succeed in the presence of
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derivatives (Synthesis 1977, 864). A disadvantage in
thef&aﬁ% RiachiBh H 47 ﬁ'lé}hyi‘?%d"tﬁf&%ﬁé} r\ﬁﬂ‘th' 2-Rliroxyethyl-

whi ch 15 occurs on er nuc I'C cen
nol 8BNS ald Gives %\Z@B@In- pot éhtazglldmrz-vlnter@mnes of Tetrahedron

uni peasis mmggggl S2GE- Tétfhﬂé&?oﬁ%$9(2961)3@’f1@?d8hm RSrean Chem.
der jvat #¥ gta removal of the ureas fornmed

freg’l?gn @fgr ¥ratic and time- consuni ng. I\/bre

Fecent carbodiimde derivatives such as EDC (N -(3-

oot A R a1 LB rcer s condiions,

(di 69t Poivesan tve-trediberedejngsused as oaazcdidatéwea‘ thiaaoligees be
am’ﬁj}g‘negf "Hu? a?élf"{ﬁét‘fﬂgy sizd H¥§reeT81es&%/

§¥e much more
present_~i nven |ng
i sotlexib %#&Sﬂﬁaeamrﬁ@ﬂ@ﬂdgmt éestaﬁieﬁldodbeam @‘n%hydroxy-

@ndemyﬁmmeg, TMé&eEﬁ:chBﬁ tbﬁhﬁiﬂﬁ‘@@%t&ﬁﬁ%ﬂt&s\#\rhlch bear at least
cles o

i nt er nedi at esi et eroc
var B AV Bl OF ey el fi Mjoutse. NiGogenrasuls in the ring
der tloatifes gsoderdiite viere stestivetyf and! hfioving:; vt i e RRE of the

e 8735 9O SEnE R e o b ERBABO o T bns, anc

their subsequent products are easy to renove by

1551 Mphe ﬁf@s?éHtrlH@entﬁ)?t thbglreldies (¥ rBEéé&f&ﬁar@BQﬁrﬁ@%e’(tjéocycles
suit t‘l% for exarrpl e, for reactions on
k||8€ £1PMaYEIle. However, it can al so be enpl oyed for

paral |l el and robot syntheses whi ch are usually
carried out on the mlligramscale, especially ow ng
to the sinple reaction co@t®l. ¥4 particul ar
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froman apparatus point of "Vvigw the literature, a
~simlar process nethod is tg{e fesnd quite
specifically -3-..-for the reaction of phenyl or nethyl
i sothi ocyanates with 2-hydroxyethyl- amnes to give
oxazol i di'n- or thiazolidin-2-ylidenam nes (Tetrahedron
OLet‘g,ﬁé‘% 40 (1999), 8201; Tetrahedron 57 (2001), 7137;
Bul orean Chem Soc. 2002 (23), 19.). It has now
beel pos§isyifur.xygem@r NRB pri singly, that under these
conditions, not- wﬂgfeq:agllsfhwo@a{r‘gp(@ﬂ_dzy)gg?; such as
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rocess for: preparj ng, heterocycl es
3020 vvhere PrePakhe Iy c?rogen atoms of the alkyt rggicals may be

rep!aced by fiuorine atoms

or



X is sulfur, oxygen or NR5 where R5 is hydrogen or
(Cl-CA4)al kyl; mando are each independently zero, 1 or
2; 25 A is phenyl, naphthyl or heteroaryl, all of
whi ch may be substltuted by 1, 2, 3, 4 or 5 Rl11
radi cal s where RL1 is in each-dase |ndependently

|S?| ecte_ 1re§?ikﬁe p2l) Y Qlken(u 1- %@jsqéﬁ C%n cs?édydoa[kw

al ky
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Cl- ¢4) al kyl ke k
ECS C8; 2ycl)/oal kyl, C%)E%Ht‘%%%gy@ﬁ@ﬂ%k mé}seCQ)ﬁgglgalkyl and
& adi cal s may each sont@peatﬂe)rﬁmqhbdrogeutaiblrnsmfetdeka}kyi alkenyl,
Cl- ¢4) al kyl |
t(he hij?oggn g{o ﬁ% ¥%I€§k}lﬁy£ ?a\f(}%k?awé‘@li Errad?c{ 's %ay be
cycl oal kyl and cydﬂb‘épﬁélbylﬂuloﬁdﬁ@é@@snay be repl aced

by Rhyoriserasame.RRA4, R15, R16 and R17 are each
F or, (Cl-C4) where sone

d d
AR R L A o e Ao e

10may be repl aouehbrleysdmel@rlaﬂaaf&h@ﬂﬁdrc? n &bssdthdl&kyl radicals
together are a R17 with the two :

bond
carbon at ons T%yg’ﬁ rgﬁlapﬁgsayg‘}@ngg@g%@ Sare an aromatic

si xemenber ed carbocycle in which one or two carbon
~at ogy 4%8 % @fs replaced by nitrogen, or a thiophene
ring where the aromatl c six-menbered carbocycl e
and the togathepmema handg may be substituted by 1, 2, 3
150r 4 R7 4mypicals, where R7 is in each case

indﬁgn S% ?/ seI ect ed fromthe group of

(C1- Br, 1, CN, N2, OH, Q(Cl-4)-
al kyl andatlﬁli&ﬁb Edrb@hkatbmsabdumolﬁrﬂww a borafed & an aromatic
Py S0 b b GrgblS ik LR TR g may be
each i ndep@asedriny nitrhgen ogyemthiophede- 14),al kyl ,

20 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-C4)alkyl, F, CI, Br, I, CN, NO2, OH, O(C1-C4)-
alkyl and COO(C1-C4)alkyl, and some or all of the hydrogen

25 atoms of the alkyl radicals may be replaced by fluorine atoms;

or _ T
R14 and R16
are each independently hydrogen or (C1-C4)alkyi,
where some or alt of the hydrogen atoms of the alkyl radicals
30 may be replaced by fluorine atoms;
and
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
35 . “-atoms may each independently be replaced by O, S, NH and N{C1-
| C4)aikyl 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-C4)alkyl, COO(C1-C4)alkyl, and



where sone or all of the hydrogen atons of the al kyl
~radicals nmmy be replaced by fluorine atons;' and RI15

and R17 with the two carbon atons to which they are

bonded are a saturated 5-, 6-, 7- or 8-nenbered

car bocycl e in which one or twoedcarbon .35 atons may
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C4)al kyl and may be substjtute
R8 radi cal s VRBASeRPY arineaiemscase i ndependent |y
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where mis zero, is an aromatic ring system
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100 N etvledind\compousidbsi whidred i9 hasybstRtitedGherd) ot kyi-Coalkyl, X
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15  Scheme 1

a) reacting an isothiocyanate of the formula ll with a primary amine of the
formula Il to give a thiourea of the formuia IV, and
b) converting the thiourea of the formula IV using a sulfonyl chloride
20 R6S02Cl in the presence of a base to the compound of the formula |,
where, in the compounds of the formutae It Il and IV,
A, X, n,mand R10 to R17 are each as defined in formula | and
R6 is (C1-C4)alkyl, trifluoromethyl or phenyl which is unsubstituted or
' substituted by methyl, triﬂuoromet'hyl, F, Cl, Br or a polymeric
25 - support. '

A further embodiment of the present invention relates to a process for
preparing heterocycles of the formula la, -



R10 01 -R17 R16 R12 R13 1 a) reacting an

‘i sothiocyanate of the fornmula 11 with a prinmary am ne
of the formula Ill to give a thiourea of the fornula
'V, and b) converting the thiourea of the formula IV
using a sul fonyl chloride 20-R6S2Cl in the presence
of a base to the conpé d of }hd?ZOrnuIa I, where, in

t he conpounds of the for

Ril and IV A X n,

m and R10 to R17 are each defined in fornula | and
R6 is (Cl-C4)al kyl, trlfluo omethyl or phenyl which is

unsubstituted or substitute
trifluoronmethyl, F, d, Br

et hyl ,
golynerlc 25 support.
HXH 4oR17 NCS+H2I\er 'y ANN R14 A

‘further enbodi ment of the present invention relates to

‘g\,ﬂ%pess for preparing heterocycles of the fornula
Ar~ HR2 NN | Rl 10 15 'a where- X is

' suli‘(ur §:3ufth BYIRRST Nitfere RS i's hydrogen or
§ CL-C4) al kyl ; wh@ré RS%@h?droben?orQCﬁCM%{) YIS phenyl,

napht hyl . or he yl may be su

stiituted by 1,

2, B T 4sFerg 105' dicals where R11 is in each case
i ndapendieriHenyk elapdittstlof h@t@rcbémyl wﬂ[c@:trﬁg_?fbe subs’gliz)ted by 1,2, 3,

Cl-4 B C1-
Sal kyl , )%@(81@458%%‘9 i and soms or all ogthe

hydr ogen .at owbe@f Reifieisah lkadchr wb&:mcépleay!ebtty sejglctaiefiom the

by fluorine ay® f@y,_c%|kﬁ35?%§ﬁ 2 OH, O(C1-C4)-

I ndependent | y hy r
or all of thealk %@@fﬁ%t%@il@i ane %@mmorradju@faltrse hydrogen

may be repl ac%rrtéyoffthb'%kyl‘?ad%&élgﬁna@be replaced by flucrine atoms;
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-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
R1 and R3
together are a bond,
and
R2 and R4 _

. ‘with the two carbon atoms to which they are bonded are an aromatic
si}omember’ed Cérbdcyc;[e in which one or two carbon atoms may be
replaced by nitrogen-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, CI, Br, I, CN, NO2, 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,
where n = 0
or _
Rt and R3
are each independently hydrogen or (C1-C4)alkyl
and ,
"R2andR4



Rl and R3 together are a bond, 20 and R2 and R4 with

the two carbon atons to which they are bonded are an
aromatic six-nenbered carbocycle in which one or twe
carbon-atons may be replaced by nitrogen and the

aromati c six-menbered ring rray7be 25 substituted by
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[ ndependg gt rom t h% gr.oup

(Cl- ¢4) atk or erP EAl Oﬂtﬁ?’e '@—Wh@c‘iﬂ%@r two carbon
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d R4 5 -7- t b
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replaced by Ope f& Ié\&écﬁﬁw Mrﬁe%kw and may be
subs |tute by 1,p2 5 R8 radicals where R8

CERR Case i ndependent Iy sel ected fromthe group
100f €Xcludidg alokypounds Ga -vizAiial Asyik, ur@@B(sﬁklﬁéEﬂbﬁékYﬂ X Bnékygen or

7 ool B, 2 ¥ S DBt Rty BfaRet ecatt or
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ph ur, RL and R2 are each
|n§£e}%deir?§% %d%elr%%%M) al kyl or benzyl, R3
" andWirigh &P@"R&’@@ﬁ a8 @Q’ér*ﬂ geEmeis zero, and their
4stautoners and their salts, which conprises, as shown
in schenme 2 15 'NCS+HNRR2R1IIaScherre2HX

IIIaHHR2ArH\ R4

H H Ra Ar_ H R2
NeS A Ne ne LRt meso.c AN
AT+ H ] —=> A \fr S 2 ng
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R4
- "N H re’ R3
H R3 R4
lla lla Va I

Scheme 2

20 'a) reacting an aromatic isothiocyanate of the formula lla with a primary
amine of the formula Ilia to give thiourea of the formula Va, and
b) converting the thiourea of the formula IVa using a sulfonyl chloride
RBS0,Cl in the presence of a base to the compound of the formula Ia,
where, in the compounds of the formulae 1la, Iila and 1Va,

25 A, X n and R1 to R4 are each as defined in formula la and

~ R6 s phenyl ‘which is unsubstituted or substituted by methyl,
- trifluoromethyt, F, Cl or Br.

The compounds of the formula la are'encompéssed by the compounds of
30 the formula 1; similarly the compounds of the formulae lla, illa, and [Va are
- encompassed by the compounds of the formulae I1, lll, and IV.

‘Process step a) may be effected continuously or batchwise. The reaction of
the isothiocyanate of the formula Il with the primary amine of the formula Il
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R4 R3 Na la 20 a) reacting an aromatic isothiocyanate
of the formula Ila with a primary anm ne of the

formula Illa to give thiourea of the fornmula IVa, and
b) converting the thiourea of “Bre fornula | Va usi ng a
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X, of arsmi\rebttlcb iRgossiklecaclseasaritafs swedernts, forranandlé aliphatic or

dg

an Eﬁﬂélﬁ: HF@H&%{%&@L g?flg cﬁ‘m%@#ﬂ?ﬁo&:g b%%ﬁo?orrhgyasrﬁbfeufn%%ytene
% onrpbloﬁdg, etetsh éorfexampla atbyl aucetaéaaimda:ds ed ethers hiereference is
CO”B%H% LPsfm% §Q1ér§‘%s tﬁér%l &'éﬁa@ Xetb%}‘?ydrofuran dioxane

conpounds fornu IIa

encBhBRYENe giycq igdh eér%@brﬁfsefbvlemalycml mma%wmtheﬂfspeclally

andwh¥n tHeo®RHall 368G igTBHriRe 66 §§taeén§%t'r@b!@ﬁk§ﬁ ylt is also

or batchwi se. The . ,reaction of the | Sogf’ll_ﬂ}% nat

O hePPentEl & hse (Peiiel B fhmpra sohsn absratuge for the
10 | | redtiondry ptm:esarste@du) wpreferabhefr@rlhefﬁtmtr@f b@hng point of the

sol t t

so1 Yentsdd rhk oreRlrally foiia0-Lot0 A7 0Bxdihof 2bqut room

pr elsenperatuse. Bhedﬂqtlelncyanateucé the fymlle Htandi e pamaousmine of

sol
R S L Bl s 1o

efiesahiy, Inabo e%m‘%f am@'f‘ntéxﬁﬁmeeeét"hgﬁl also possible to
1acetsd an eddceodof Sh@érrﬁrﬁdﬂ@f tﬂ‘le 'P'rﬂlfuﬁ ﬂﬂ@?r &gamPleViRReh X is NR5,
usi r sol ven or exanpl e
t et E‘%@%F%@}e {gﬂ%t'onér et hyl ene glycol ethers

such as ethylene glycol di mret hyl ether, especially

. Whep ddigs %}'fﬂ BL}nqry%EHg&ebseo%%bﬁb\?Q%%Ptba?éw\ﬂsé) nlﬁ gfe%erai the

) reacti on.
‘or eRversienvehthe tmwreerqiem ferevlariM e the cempolod of the

20 n Wrﬁ@%sﬁn%&% Rhrhed B[lﬁr?'ﬂ?@'p)’e (f’n%@&%ts%l\}é?ﬁ or diluent. 1t is

boi | i 0| nt of the solvent use nore preferably

fr oﬁ’ﬁ’ t'8 l{’f@d’aﬁ*%s EQlRpise f%’b%’éﬁmp’@oﬂ‘?tefseﬁbéﬂ?ﬁr@r greferably
Theeﬂheﬁs.t H@M@fﬁ@b&eﬁéh?cﬂ‘r@fﬁrﬂh NHioRahé oa@ﬂwWéWe Prycﬁﬁéfhers such

o1 35 effivarts Gl dineihu eindt! peseivens Ued RaF afsaurgr Sampe,
abdme veden. tbisaalsanpostilsle thowesy arixturés bf tabd s possisblvents, for

| 25t 0 é)?'an"fﬁlg Vﬁég‘?ﬁﬁmzﬁg&lﬁgﬁ cﬁ{g Blemg)re ‘o?@ameve ne?ﬁé Ifér example

for exa
red@t’ﬁt*éf% 0fPM@é%’s§n§t@fﬂE of Hmyetirerefmee&wd The reaction may

ConbroBEEYSLY &' nifHdpRWsReE - r &k, o Vv
ofnéhe t hi ourea of t he, forrEbf‘zla&f\r;ﬁt% th aerbgoh%gn?ﬁleﬁ The

t helSBPSTRURRIFE thenerAqiionciar ProsasD e R) ihereiesaln deora0°C to
a S&ﬁ"@mﬁorerpréférablmabdm rcb@n tomperatlire. Mheumfoas ot formula

SO P gk G BHR BN BB L85 3P0B1 AL T P LEARBIS i & motar
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- example in the ratio of about 1 : 1.1. When polyer-bound sulfonyl chloride 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)

35 -is, for example, from 1 : 410 1 : 1, preferably in a ratio of from 1: 310 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 compounds, for example basic alkali
metal compounds or alkaline earth metal compounds, in particular the
metal hydroxides, or amines or ammonium hydroxides. Preference is given



as ethylene glycol dinethyl ether. The sol vent used
may al so, for exanple, be water. It is also possible
to use mxtures of two or nore solvents, for 25
exanpl e m xtures of water and gne or nore organic

sol vents, for exanple ni xture8 -of water and one of
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X is preferably NR5 or -oxygen, nore preferably NR5,
nost preferably NH. 30 The A radicals, when Ais
aromatic, and Ar are preferably phenyl or a '
nonocyclic heteroaromatic, nore preferably phenyl or a
five-nmenbered heteroaronatic:190r exanpl e t hi ophene
or isoxazole, and all of these radicals my be
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. R5 is preferably hydrpgeh .o'r methyl, more preferably hydrogen.



.35 ring maybe substituted by 1, 2, 3, 4, 5 or 6

mutual |y i ndependent R8 radicals. R5 is preferably

hydrogen or nethyl, nore preferably hydrogen. -11- R7
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ar ep ogt al neg g?/) teﬂg customary nethods by reacting with
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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



R11 R10 All R10. All RI5\ / R15 RI5 R14 N R14 N ~
.R14 HN N X--~R17 X o R17 X-4-Ao R17 R12 ~ R16 R16 /
\ RI6 R13 R12 R13 R12 R13 only when X = N A B C Wen
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When the compounds of the formula | contain one or more centers of

15 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. ‘

- 20 lWhen mnoro=0, there is a direct bond between the two adjacent atoms

in each case.

- Alkyl radicals 'may be straight-chain or branched. This is also frue when
‘they bear substituents or occur as substituents of other radicals, for

25 example in fluoroalkyl radicals or alkoxy radicals. Examples of alkyl radicals



propyl, butyl, or by cycloal kyl, for exanple
cycl opropyl, cyclobutyl, 10 cyclopentyl or
cycl ohexyl. Al kenyl radicals my be straight-chain or
branched. This is also true when they bear
substituents, for exanple i n -f13or oal kenyl radicals.

: Thlea@ hfé{ﬂ)/)l'l te't d Mséﬂﬁo?gs@i Uy ?fe%%létﬂ ) alnssutyl, lsobutyl
R 2$%c' E@WL?& Rl obVinand” fTbpd = 1.1
- ediyrlethylstbph o Préfeeray alkyl rladiwldﬁﬁl'etrﬂiahyll eethyl and isopropyl. In
] Bﬁ%glr@@é[ﬁ gﬁgFourtmg%E%frl_ ?xaé'ﬁglfguézzgiseﬁyls 6, 7, 8 or 9, hydrogen
- n&tiohmsl :imlawbe} sabstitited by fbotne atamys. Examples of such fluoroalkyl

”Etbwlé)roar@ eﬂ)flu?ogorﬁ@@ﬁ’m iZ%I'WllﬂBééofeéWIG 4 287 taflu?roethyl
radh%raa’&uca'p@oef%ﬁysubwtpte@lpahkylemlcaiaasnaay @ﬁowtasilétﬁw in any

- n- b;%s;ﬂor%n%r éka*?hﬁlezbfrﬂdo»rmﬁ FE@”EWV'forneﬁ?ﬁélédh@ﬂW’I ethyl,
-1 so tert-pent ent enyl

ent en nd neo
SRR B B HorRCIomT aai A BRI Cycigprops Sy lobuyl
107, @ympeﬁaﬁylr@y@yc@hexﬁtons may be substituted by
fluorine atons. Substituted al kenyl radicals nmay be
substituted in any positions, for exanple by fluorine,
by Alkkyyl, ratimalereayphe bﬂﬁlgltni}t:hglln oretrapkhedr dpiglis atagt frue when

Cycﬂh]‘ogol%lé%{ %H%Ytuerﬁ&rfo %HJI e%f Cf'u%PtFeﬂQé&ﬁ I radlcals The alkenyl

cycl openty ycl ohex
radra@aqaﬁs n@fl’Yb@estWﬁdéWﬁi%a@mﬂ oRlser matwnt@ jig different

53| S@oélﬂ‘ dh% \Eﬁ%pléQQﬁf 3/] %ﬂl%iété#érétﬁeniloh F%Q-rﬂpémll A-prop-

30
i % B8 T Jinelvta g Ak ahi, RS eny
pOSWﬁDUGB&nyEXaTFbUES‘!,@‘dl&hkl}/n}éobrua-dl-@qﬂS (ar -eistlyylytap-1-enyl),

- DaPBE SN (= "2 B Gion emplo BB HPYK (= 1-metyiprop-1-
secemit aad paniény!=Preferedyalseny- lzd;oa}s Bre mtlp@nulynmrpp -1-enyl,
20" pﬁ@?@&w 1, hstﬁﬂelnéﬁyg%’:(yn ﬁ‘ﬁr QPF”W Bléhté’i‘f“yij n-pentadieny!,

neopent'ynyl .” 'Preferred ¢al s ar
n- plp@@erﬁepyiwtertrpq;'ge@y opng- Wentepp%utln 1algyw3yyl tgsdcals, one or
Nn- bgbred- iR ¥ xan ea’l kY”B' 4 Bligarss @ln@ Hydidieh atérﬁé may be

XM e by BtER: ASS o Sut el AT A A Smay be

r adsubastitutemyn laeuysm‘ﬁmﬁonsutf@dexarnpleyby ﬂposmé i lnmalkyf dfor example

I ;
252;( Y %h?d,lét \)’5 gFW E?%glaolfy b{y%[:o)?mgﬁérsle?gb@é cyclopropyl,
exawmlcwtﬁglcd:mﬁmmyi orogycladtexylyl ,  cycl opentyl or
cycl ohexyl . Exanpl es of cycl oal kyl radi cal s are
cycl opropyl, cycl obutyl. cl opent yl cl ohexy
cychswayliradicals aayl %@trwgh PhéWeerlér@né"b@qj ﬁlnlﬁyﬁ 2% true when
_ raCﬁhé?'Béaﬁ“éﬁb«‘sYﬁ]é?ﬂé Obe'exaﬁﬁ;ﬂbqaeﬂﬂdfbalﬂyﬁfyl%é@hdﬁ!@%e alkynyl
o 30!2n C%Iwgsagriﬁ % rb?edlt&aslaguragq; aﬂd g%o ngly?%%gﬁ'a | %1 different
hy doaxgiions. Ekarrsplem?bf bikysylvatiictlst are éihyrﬁylmmrmmymﬁgm prop-2-
t 0
eSS P R Pt B Epre ey sb St
10 Wvarpl &e-nm@hywopé‘t-ml) rppeanyl Uupgntad@;nybyisopentynyl tert-
3 AR PhoBHATRI  SSOPERRS BB Hlrop -y
35mayprl§9 éﬁ%ﬁt Dratteldyiny 9d1df m@péatyrwbslnta"@wy sacalgy %9 or more,
polmw@&aﬁ?l@tgedz Hxanp| @SorOi §eth bk rhé?“béahﬁbs?tﬁ@ted by

Y e ats sy by By 9{% By B Buptued in any

cyqiadﬂﬂpiserfw ea)raﬂnplpc:bpdmemyel byPlamw:rfc&dexampte methyl, ethyl,
cycl oal kyl ene ‘

HI\)S'DSN



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, hyd ogen atons may be
substltuted by 20 fluorine ato Substi t ut ed

_ cycﬂ;mpykebutylram byl S;yﬁbxalki?ﬁ S@tbséxdnhﬁi@d cyBloprabyl, cyclobutyl,

pos e by fluorine, by alkyl, for
exdh%*%ﬂﬁgwﬁﬁ Yg@ﬁﬁgi propyl, butyl, or by
cycl oal kyl, for exanple cyclopropyl cyclobutyl,

: Cycﬂi)ﬂﬁ'ﬁﬁl@él oflc gﬁ%‘é’kﬁh l:rﬁl éreﬂf:?&ﬁbllo%&f & I(?tytztklg@yclopentyl,

are et eroa

-l sra/cénhm( |@y<§®]iem’é|n‘@ér@!t¢|@@ﬂ{ﬂo efessed ncyainalkyl orasliegls are

t WOy @R hepyI2E A Bpe aﬁ?ﬁc&&&ﬁ@@?%%cﬁ)‘aﬁi{y@%ﬁcal@rone or more,
thlfthene 1 Ngs, né radi_cal s may
r

unsiGhSBMAR ' :fm‘ho5 7p8i YsU9sthile u1t2€»3d13 {14 or 3§, hydrogen

Sxaatgfrs ey Ge, sulistitutéd by, fluctihbatoms. Baagmtéas&ydmlm,ramcms
y identi

ff di
%deRbe SusBleh iy PhobBe Br Rupy e a9 e oy at, for
10t V\mxaﬂmim caethpl  dihiyf, e peopyl s hayli t orerttys . cyaloalkyl, for example

A e g

4-position. Disubstituted phenyl may be substituted
' n Tﬁ@ ¥ cl%aﬂ@% 'réH]calg fhap osd tdn%ﬁtur%dzﬁdﬁ%?éﬁﬂ BBsitions and

osi tion, itio It1on
tr .%g%sftqfwﬁ%éwa&mﬁ é%ama%scai §v0i09§@ngh&4¢%lae@r@s Chlgbut-1-
15be enyl,t heyclolut42-pagl t icgblop@ntenyt, pagidpedtadienyl, cyclohexenyl,

IR RN

' aI Iragiegist i care, fayclopeahriyt vicyclopentedidrbd, pasictdhemeoyl and

unrs%'&% IotHeQEd:e'N?Priﬁ %lo%ﬁ(@'n?ﬁlaﬂf subsrtel(gute b@r example 1, 2, 3,

bsttut

o9 4D, 111 §2.00 Yhikroghn aisme taabee susdtited by

20by fluélﬁlﬁb'étQJnSO'SL@‘sﬁfu@é&B?clbé‘Iﬂéﬁ?l r%dtc\ﬁrsefr%yaoé@ﬂl%thb{ﬂed in any
radi c i s substituted @N‘ bears one or

PR JaT SRS 1S dering Lfoh XamRlEmsig ethy!,

radiropyls autyl, arcenbyi @yclbamypoﬁmomplﬂfé Wbblt@brdpyl.?cyaiobutyl
oxygen atons, sulfur atons or

nltycg)g:%%g{@gﬁ‘gpa?g%%xanpl e 1, 2 or 3 nitrogen atons,

1 or 2 oxygen atonms, 1 or 2 sulfur atons or a 10

conbi natjon of different hetero atons. The het er oar yl
25y adirematicnig Isystemn are ghepyt ynanhdhyl Tard heterpaad yrdicals, and

r adjighforAtic Q&»rﬁ@ﬂi@@ﬂad’ b&b@hbcl@@%ﬁ Whﬂ:‘?ﬁ@ne bPIwS¥afB¥ntatoms
vi a thgﬁdﬁBOSI osi L oh, _3- position,

4- 3B3Y 'aﬁeﬁ@é/lrl'ﬁr n, g IHERNeNSANIT- posi ti on or
8- position. Heteroaryl r_ad| cals may be ‘unsubstituted
or nono- or polysubstituted, for exanple nono-, di- or
- 15 Rhenylbadicalg edby Ihe udsubstitatedoor dnbfier ent palgslitestitited, for

30Ys gﬁéh d?%tng&%? 2@ Erﬁld {&a“%rw&%st&&éd eé?@élﬁtcapowdﬂferent
~ radicals. When a phenyl radlcal is substituted, it preferably bears one or

- two identical or different substituents. In monosubstituted pheny! 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,

35  2,5-position, 2,6-position, 3,4-position or 3,5-position. In trisubstituted
| - phenyl radicals, the substituents may be in the 2,3,4-position, 2,3,5-
position, 2,4,5-position, 2,4,6-position, 2,3,6-position or 3,4,5-position.

- Naphthy! radicals may be joined via all positions, for example via the 1-



NON~INNLXNJI\Vi NN NPreferred heteroaryl
radi cal s are nonocyclic aromatic ring conpounds;
particul ar preference is given to five-nenbered
heteroaryl radicals, for exanple thiophene and
i soxazol e. 25 When groups, sub$tituents or variabl es

carnpdustiqyr esezqﬁosmsre Néwth Inmzcans rﬁalty\e/n@nlﬁ\@/mﬂ@n@ubétmﬁed or
or a

f la |
ar{%ggchb{n%%ﬂ%ﬁ?@ béora Wﬁ’lﬁedng‘a%ve démdtﬁ'f‘ayn%ya‘ or
eaqlfertiaswtmmtedatby mlentidalf drefiferent 8iddie. \Wheseatnaphthyl radical

|nv n 4 hgr r ss, f p L Ng._a
QOEHQ&”L#& Ff gérf%bgf b@alrg %&%O%ﬁl&u’o H[c%?@&ét %r Adifferent

5I F%l«kaAtt@nltS vvh| ch conprises converting a thiourea of

the formula IV using a sulfonyl chloride RGSQ2CI in

th f b to th d of the f I a
S R TNy O

Basaoﬁ%&arel oxybenRitdms) sulfur Rbdms &Lﬁltroﬁéﬁ éﬁ@lﬂ]fseforléiaﬁmle 1,2
are e as, speci
SR ol 4 or o ibn At o By Glms or a

10f orcmhtanatmm/ eof ddifferart eloetpro céoms adpley hetmoams padidaisgmay be

to rhgh(? 8 Bi 8%2(?1?0 The ﬁeﬂe afnlzllrrtagﬁ:a!s E% %TBBF\de& 0% al positions,

present T nve 1prov es a proce
for example via the 1-position, 2- posmon 3-position, 4-position, 5-position,

6-position, 7-position or 8-position. Heteroaryl radicals may be
unsubstituted or mono- or polysubstituted, for example mono-, di- or
15 trisubstituted, by identical or different radicals.

Useful heteroaryl radicals include, for example:

O(‘GE]@U@@

N 0 S

NENGYSTSNSRENG NS

o N. 2N
0 OO O OO OO

Preferred heteroaryl radicals are monocyclic aromatic ring compounds;
particular preference is given to five-membered heteroaryl radicals, for
example thiophene and isoxazole.

20

25  When groups, substituents or variables can be present more than once in

the compounds of the formula 1, la, i, Ha, I, llfa, IV or IVa, they may all
each independently be as defined above and may each be identical or
different.

30 The present in\‘/ention‘ further prdvides a process for preparing a compound
of the formula i



prepari ng conpounds of the formula la, AAmH R2 N
~.N,_ 1 Rl la which conprises converting a thiourea of
the formula | Va using a sul fonyl chloride R6SO2CI 20
in the presence of a base to the conpound of the
formula la RI1 R15 RI0 R11 A=M8¢ N~ X4 HHR2 Ar
N'-rr N,4.,, Rl R3 R4 Ar QR I\h«” Rl -17 R6SQ2CI H
Base Na Is Il where Ar, X n, to R4 and R6 are
each as defined above. 5 Al H d f| i fons and
illustrations of the above- Fodocess apply
~correspondi ngly for ocess/Mihe conpqunds of the
formula | obtai nabl‘% b thg prpcess according to the
i nvention are val uabl e inte Rior exanple for
the preparation of 10 active p uti cal
i ngredi ents such as cl oni di ngyzan 1i S anal ogs, or are
t hensel ves active pharmaceutical 1 ngredients. For
exanpl e, the applications WO 03101984 and WD 03053434
descri be conmpounds which may be prepared by neans of
t hewpiahcemspdgscr i bed here, and which are suitable as
NHEcbﬁ‘vrlér?w Q" t@:ou'ré‘a BAfHe! oHhfa N yé %@Lﬁ‘ﬂohgr&l[ort o? R6S0O2CI in
exanpl e eati ng respirator i'sor
snothengresancde af sdaserto rthrqacwmgnd lof the fgmiufaat or y
drive, or for treating acute or chronic disorders
whi ch are induced by ischem c and/or reperfusion
events or by pRdbjferttive or by fibroti @ievengss 20
Experi ment al Rlescki ptg@ns and exanpl es: R15

Abbr evi aty ongl abg¥] al S@{d,lt | .el ectrosp .
| onl zationN ﬁ ﬁsgg Cl K} R14

H e — B
. Base A N—<
HX ol R17 X o| “R17
R16 H16
R12 R13 | Ri2 Ri3

W | |

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

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

15 in a further embodiment, the present inventioh provides a process for
preparing compounds of the formuia la

\'/

R4 R3

which comprises
converting a thiourea of the formula 1Va using a sulfony! chloride R6SO2Cl

20 in the presence of a base to the compound of the formula la



250t retention tine THE tetrahydrofuran TFA
trifluoroacetic acid The retention tinmes (rt) reported
bel ow relate to LC- M5 neasurenments with 30 the
foll owi ng paraneters: Anal ytical nethods: Method A
stationary phase: Merck Purosphér'5 2 x 55 nm - 18- _
nmobi | e phase: 9%5% HRORD. 05% TFA) 95%a\cetom{t ile, 3
mn; - 95% acety@ni tyi | ,R11 5 AE80. @ 5 MmNy hod
B: 5 stationary pifase:
nobi | e phase: 95% H2
(0.1% HCOCH), 5 mi n; iaacetonltrlle %1
HCOOH), 2 min; - 95% H Q41% HoooH), 1R
- m/mn. 10 Met hod '%n onary phase: YI\/C J! sphere
H80, 4p, 2.1 x 20 mobi | e phase: 96% H20 0. 05%
TFA) --> 95% acetonitrile, 2 mn; --> 95%
‘aceppaidrile, 0.4 min; .1 nm/mn. 15 Method D
stationary phase YMC J' sphere H80, 4p, 2.1 x 20 mm
rmbf\ré(ﬂhé%&o BaanRS o o9k #eAlefined @@%lacet onitrile,

2. 3am Gefm|t16n§5§ﬁoaqm%t|bhé| 8f theMaBovd-dBké o g\%\ﬁ&ﬁ%&@e apply

pre aratlvd giv%ﬁs carri ed out under the
contPTERRNAINgly IartBRArCettase: Merck Purospher RP18
(10m 250 x 25 mm nobil e phase: 90% H20O (0. 05% TFA) -

90% 40, mn;, 25 m [ m.n, 25 EX le 1: .
i T8 GPTRC S B Fir elihian| Batfineb S o tpe irassaticgrding o the
aci igvealien 30e ajalualie-iNiermedidigs,) f03- @raanpylket tor dbe gareparation of

1¢80l é‘éti\fé“plﬁmg%%gm:e(\], tﬁ%r%me?ﬁé/ anah %S(QQHd{ﬁ@aﬁ§%§?ﬁaio§§Eor are

(6 n) W se over
t o Wegmeliason astiveet Pprenacewiaahe ingmdimity) Far algxanphs  the

(6 #pplicafbhevveress, O‘IQB& afrf%laWCD @BOBB%@&JH%SEW&% @Qf‘ﬁ%guﬁﬁs which
water, .acidified wth

and ex
e a2y 5 piipasel il BEAES h R PHHESeHiAecHss MG Hid Mhich are
pot sustAblenasaNbiEh athibitons] Wpaamuml NHEBemhtbnm fmteh(ample for

t ni.c_ph
15 YR Bty AR Rl BT BT Rl ol 80ng e
Subssquetery ydrive1 9or for treating acute or chronic disorders which are
induced by ischemic and/or reperfusion events or by proliferative or by
fibrotic events. -

0
nR30. 45

20  Experimental descriptions and examples:

Abbreviations:

abs. absolute

ESI - electrospray ionization
25 rt ~ retention time

THF tetrahydrofuran

TFA trifluoroacetic acid

The retention times (rt) reported below relate to LC-MS measurements with
30  the following parameters: ‘
" Analytical methods:

Method A:
- stationary phase:: - ~‘Merck Purospher5u 2 x 55 mm



20

coevaporation with toluene was effected tw ce. 650 ng
of the desired product remained. LCGMs rt (A: 1.96
mn M (ESI+): 196.2 5 b)
| m dazol i di n-2-ylidenephenyl am ne, trifluoroacetic
acid salt 1-(2-Am noethyl)-3-1henyl t hi ourea (50 ng)
-wa | in THE ( B n ] i
Wi tsrr?ggﬁégﬁ%!on of sodilguérin%_)hy Po;g?'gfg/% %@%ﬁéﬁ@?ﬂ@@d&?@mfme,
water (0.6 m), and a sbMifionddfe asetaslittien dstiriany.p mi/min.
chloride (53.7 ng) in 10 THE was added dropwi se within
fig/@ [par%jué\;les. After a half hour of stirring, 15 the

i Xxture was added to water and extracti on was

Sef fstatiethryiphbseet hﬁr siMetokrgros SudisyaBenss ynmt he

co ni ¢ phase r r Nesi- 4l o
suwgpgé,jpﬁ%%er ed and ggoér%elfﬁcsa{@g@%ﬁﬁgbﬁe@faﬁéqﬂgéceton|tr|ie
purified by nmeans.of pr(@peicatGROehr dmatingraphgsY%aadetonitrile
t he product- containi nggf{%ch!dﬁéH\j\ﬁ?fgﬁﬁpb_l>n%g% fl-rlﬁ?d(o.‘l%

of acetonitrile and freeze-dried. _
freeze-drying, 20 ng ofHER®Hdimed Optomi/iotinwer e

- qoobtained. LGMS rt (A): 1.72 mn WM (ESI+): 162.2 20

Exa}‘gpl e 2. [1, 3] Oxazi nan-2-ylidenephenyl am ne a)
1-( BFtigi"élir(‘é-xypr opyl ) - 3- phenyl t hi ourea 25 A sol ution of
'pgcmaiiommtohh@@:yagat e (V0C Jgphdra HE 4uTPE @torﬁm‘m was
a se under ar riAdoto a, ..
sofj’ﬁ?P@ént%%%- ami no- | - ﬁ%ﬁ%@gl(%%?ﬁikég ﬁﬁggi/%’acgbogltnle,
"THE (2 m). The reacti ¢hmin,xbuBs%nasetnitrleed.4min,obrmi/min.
tenperature for two hours. After renoving the solvent,

the residue was dissolved in agqueous HCl and washed
wi tethodd?.  Subsequently, the 30 aqueous phase was

basithiigthrpichbs@Ot assi unygar penade e 4xbr pgbednhhr ee
tinmes i\(ﬁé,t et her. The 25%12' geg O{qgéa%l c Eg&ses \g%;e "
~ dri'BabER BRaSEmgnes; um at'a? % _{"ea d—> 9% acetonitrile,
concentrated. The resi dug mas—PosYS dctoriile, MBS 19hl/min.
preparative chromatography, and the product-containing

fractions were conbined, freed of acetonitrile,
basite pepanativextiPhCtweas tamied dutmesieBtheniolibwatghetnditions:

ac 3 ganic p [ [
(Ng%‘f‘aaig’ﬁ?%- 1 T oraafck ibSohGEBAR oyl 280 20 mm
114eglophasee desired FBHutt2Oweil5%btTEiAMed. 20% Matenitrile,
(B): 1.99 min M (ESI g
[ 1, 3] Oxazi nan-2-yli dene&p%gﬁiﬂzﬁggﬁ% sol ution of

23s0di um hydroxi de (23.8 ng) and water (0.6 m) was
addBemplade ImafaaeidiAtEyidd i pHenl lanfife ! Pifldofscetit agidodalt
1- (3- hydroxypropyl)-3- "phenyl t hi ourea (50 ng) and THE
(1.5 m). Subsequently, a solutign of p 10
tol uenesul fonyl chloride (4%4.9 ng) and THE (0.5 m)

was added dropw se if n m"nut es. After
jhe r on!ffixt ure was

stirring for 30 rrinut

.30 a) 1-(2-Aminoethyl)—,S—phenyIfhiourea

. A solution of phenyl isothiocyanate (500 mg) in abs. THF (6 ml) was added
dropwise over 20 minutes under argon to a solution of ethylenediamine

~ (5.96 g) in abs. THF (6 ml). Afterwards, the reaction mixture was added to

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

35 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,



added to water and extraction was effected three tines
wWi.th ether. The conbined organi c phases were dried
over magnesiumsulfate, filtered and concentrated.
Chr omat ography using silica gel (initially 50:1

met hyl ene 15 chl ori de/ met hanol19at the end 100: 1

et fs@ipofaioH wiﬁdtﬁm'\ﬁass@ﬁébtééﬁ}wméf f%bdﬁ{b 2f . theNBesired
of the desired ﬁ;oduct NVR (

7. 3BofugEremaine 6970(1H n) 429(2H t),
3 4BC(MS|rt(A) 11009%i{ 2H, q) 20 Exanple 3:

| ne&é[%‘%] SJr Op!I@%Q/I ) (oct ahydr obenzi m dazol - 2-yl i den) am

8- (2- Am nocycl ohexyl ) -3- (2, 6-di chl orophenyl )t hi our ea

( 10@ M?H%@ﬂ] yllaeﬂgﬁh%ryl%&eztﬁ té%__‘;%}%agm gQﬁnzene

sl of(¥- ﬁ@n@peﬁwmmﬁamhlwea €8 ng) ovasotisse "I THE (1.5 ml)
1, 2uﬁdé¥"%rﬁeﬁ%‘lo°§'@ﬁﬁ%ﬁ \Ml@% SHIEbh SSbAt®: h ETEXlG@ (7635 mg) in

The sol uti"on was roomte a
f ur VAE ©F m,uaa@ a ?H@tlpaaeft Péﬂ'uﬁwn;ﬁ%@ w&ﬁonde (53.7 mg) in
1@ ubsRFURES laddeddddpiMsanaitiin, fivic i litee dARtet B half hour of stirring,

hyd hl d d 3 t t.ed

o ol Baibf oRihia s Ados 1 S0 00 iSutlidh HaRpligeted with
pot ether X diardso Bulrseguantyt ﬂmct@nbtrieodeergannreghme$1 were dried
et hyleanel eesiumTF@fe?tg"tﬂltré? ere gBHﬂ'ﬁFe% W‘?ﬁ@ %@uﬁfe was

~over nmgnesium su concentrafe
128[3%@;'35* Ryhengass r ed Ri?BG'I?é‘Ve Wéh@”ﬁﬂiﬁﬁfam g Mber tproduct-

15 B) ) riltaﬁﬁ? lﬁcﬂ&’@s Waré %8 uaecﬁlf?ee%pof ac@tbmthl)e arrd freeze dried.
or en robenzoi azo i den) a
BT Eop ARG A8 AT R Bebdled S Pl
wat EC-N18.r6(A): ) 1. ®@sniadded under argon-to a solution of
ng xyl)-3-(2, 6-di chl orophenyl)- thiourea
(50%@@ THE({1.5 m ). Subsequently, a solution of
p 5 toluenesul fonyl chloride (32.9 ng) and THE (0.5
' ' ainutes. Aft
2d" _)E%g@gﬁq6nggceﬁfn%ﬁ-2-9§{c§%nélﬁgf§h§r%ﬁuﬁé!““ es er

stirrin m nut es, ction m xture was
added to water and extracted three times with ether.
The conbi ned organic phases were dried over nagnesi um
sul fate, filtered and concentratedy 44 ng of the

desired product were ob ed 10 lNC rt (B): 1.95
mn M (ESI+): 284.20 Ie - FNuoro-1
H benzoi m-dazol - 2-yl) (4 yI en 3-yl)am ne

hydrochl ori de 15 a)
1- (2- Am no- 5-fl uorophenyl) - 3- (4- et hyI t hi ophen-3-yl)th
i ourea and 1-(2-
am ap143Hydvoxyprepyl)-B-herdihietungd t hi ophen- 3-yl )t hi oure
25a 2R s%]ﬁ%P%rWﬁ@(ﬁSQ?ﬁﬁ@é@ In %)osv‘@ﬁl[:dﬁzsr?uﬂl W&dadded

t o Gﬂqpsr\tbswuodgeaﬁsgm antdrwﬂmsttrﬁngm@n%o!u@qn 9f gyamino- '1 propanol
di S?ﬁ'ﬂ@%é{;)nlnagﬁs THE Q2R Dhe Qh&l@ﬂ%ﬁ&ut@nwgé stlrred at room

? g?{eﬁgﬁ;?grafq{gnfogrﬂq& {%&rﬁfgesrg{erré&lm othe scm;r tm%he res:due was

' Cyagiebéivad MRE iduieBug PHENeanbsvastibeld witrd ethér. r Sogssdmently, the

3¢ Ongalﬁ]euguds pf)hase 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 exiracted three times

35 with ethyl acetate. The organic phases were combined, dried (MgSO4} and



25 further hour. After leaving to stand overnight, the

THE was renoved, the residue was dissolved in

et hanol, carbon was added, and the m xture was heated

to boiling and hot-filtered. After cooling, 1.8 g of

the desired product were predditated out of the
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|
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20 Example 3: (2,6-Dibhlorophenyi)(octahydrobenzimidazol—2—yliden)amine

Cl

A,
o )

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

25 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

30 extracted once with ethyl acetate. Afterwards, the mixture was basified
using potassium carbonate and extracted three times with ethyl acetate.
The combined organic phases'were dried over magnesium sulfate, filtered

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

LC-MS rt (B): 1.88 min

35, MS (ESI+): 318.20
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b): (2,6-Dichlorophenyl)(octahydrobenzoimidazol-2-yliden)amine

“A solution of sodium hydroxide (15.7 mg) and water (0.6 ml) was added

under argon to a solution of 1-(2-aminocyclohexyl)-3-(2,6-dichlorophenyl)-
thiourea (50 mg) and THF (1.5 mi). Subsequently, a solution of p-
toluenesulfonyl chloride (32.9 mg) and THF (0.5 ml) was added dropwise
over fifteen minutes. After stirring for 60 minutes, the reaction mixture was
added to water and exiracted three times with ether. The combined organic
phases were dried over magnesium sulfate, filtered and concentrated.
44 mg of the desired product were obtained.

LC-MS rt (B): 1.95 min

MS (ESI+): 284.20

Example 4: (5-Fluoro-1H-benzoimidazol-2-yl)(4-methylthiocphen-3-yl)amine
hydrochloride

a) 1-(2-Amino-5-flucrophenyl)-3-(4-methylthiophen-3-yl)thiourea and 1-(2-

_amino-4-fluorophenyl)-3-(4-methylthiophen-3-yl)thiourea

4-Fiuoro-o-phenylenediamine (1.5 g) was dissolved in abs. THF (25 ml)
and added dropwise with stirring to 3-isothiocyanato-4-methylthiophene
(1.8 g} dissolved in abs. THF (25 ml). 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-yl)amine hydro-
chloride

The mixture of 1-(2-amino-5-fluorophenyl)-3-(4-methylthiophen-3-yl)-
thiourea and 1-(2-aminc-4-fluorophenyl)-3-(4-methylthiophen-3-yljthiourea
(1.75 g) was dissolved in THF (50 ml) and admixed with a solution of
sodium hydroxide (0.62Z g) and water (15 ml). Within 5 min, a sciution of p-

- toluenesulfonyl chloride (1.304 g) and THF (10 ml) was added dropwise.



- >3'"10 NH2HCI  -24 LG MS

Exa- Am nel sot hi o- Product M P. M5+ (ESI

npl ecyanate[Crt MtH+) [min] NHz C cCN H X HCI SNCSS
\)---N Cl 10\ S H>300 NH2(, | GG s NHz NCSI \
HC aS I~ 256- \ NH2ON 26048S x HO FN \ H :~

NH2G® domplefidn bf addition, the mixture was stirred at room temperature for
a -half hour. The reaction mixture was poured onto water and the aqueous
phase was extracted three times. The combined ether phases were dried
with magnesium sulfate, filtered and concentrated. The crude product was

5 dissolved in ethyl acetate and adjusted to pH 2 using ethereal HCI. it was
precipitated by adding ether. After drying, 750 mg of the desired product
‘were obtained. | o
LC-MS rt (B): 1.48 min
MS (ESI+): 248.11
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- Starting from commercially available or known starting materials, the
following compounds were prepared in a similar manner to the above
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/'S i
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z61 \ NHZCIzg 200 s -25 LG M5 Exa-
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- Di chl orophenyl )im dazol i-dth-2-ylidene anmine C H

S0 E% fgn( '%ﬂogﬁﬁﬁg ‘f’déz%mzlﬂ E&é}){é Mhiour ea

Cc
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I"FI’OI

S tion phenyl |so I ocyanate (500
ng) and THF (5 n1) was adgded dropwyse under argon
Within 20 mnutes to a solyti oi.of Net hyl enedi ami ne
(3.68 g) and abs. THF ( AFTET syirring for a
further. 30 mn, the m was d¢d to water,
acidified wth 10% HCl and~" exyQiagted three tines with
ethyl acetate. The aqueous phase was nmade 10 basic
usi ng saturated potassium carbonate sol uti on and

ext émi(%ﬁorirmb@myl)tE@S dwmglpﬁrbﬁg%mgﬁkgée Tﬂe _
l Vv SI U
TR ki 4R 6 RS e S SRS (RS THE (5 mi

pr esasr edeadl drbbmereesmdae avgen cwithiap@0atréauteni e aMsbhution of

toI gﬁgfenﬁeésénqlh ée%%g ohm%]tﬂylﬁcqﬂumi) Eﬂg%rdsetﬁhﬁﬁgor a further

e SO
|_C- min, ¢ moctmggmms*,nadﬂ@i (teSwaler, mdlt)ecﬂ))wnh 10% HCI and

(2, (gxt%&g& %%éhﬁﬁiés) With d%ﬁﬂl ?(gété‘fez"ﬁﬂé QSH@ oGéN % g Juas made

Am noet I chl or ophen I our
1%) bagis Léﬁl%(ﬂa\l}lgat pg;ﬁgé,}urgr%honq{e ution rﬁrbd extrac:ted three

adntipred with fetiayl Saddiaie0 MHY coBingd bigdnixiptases were dried over
magnesium sulfate, the solvent was removed under reduced pressure and
the residue was coevaporated twice with toluene. Afier drying in high
vacuum, the desired product was obtained as a white solid (532 mg).
15 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-dichlorophenyl)thiourea (200 mg) was dissolved
20 under argon in THF (4 mi), admixed with a solution of sodium hydroxide
(102 mg) in water (2 mi) and then a slurry of polystyrene-bound
toluenesulfonyl chloride (457 mg, 2.9 mmol/g) 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)
25 was added, followed after a further hour by further acid chloride (124 mg in
2 ml of THF). After standing overnight, the reaction mixture was filtered, the
resin was slurried twice in dichloromethane and the combined phases were
concentrated ito dryness. The residue was taken up in
water/dichloromethane, the phases were separated and the aqueous
30 phase was exiracted 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 mg of the title compound were obtained.
LC-MS rt (C): 0.65 min
35 MS (ESH+). 230.1
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where: X is sulfur, oxygen or NR5 10 where R5 is

hydrogen or (Cl-C4)alkyl; mand o are each
i ndependently zero, 1 or 2; A is phenyl, naphthyl or

het er oar

|
PCTV@Z@%M@@%@S What is claimed is: 1. ARE

all of which may be substltut ed b% 15 -gﬁg@o o5
452320 4955

preparing heterocycles of the fornula | R10 R11 1, 2,

3,

4 or 5 R11 radicals where R11 is in each case

i ndependently sel ected from e - group of
(ClvnGar & Mytimedris: G, Br, 1, CN, NO2, OH, Q(Cl-C4)-
al kyl, COQ(Cl-C4)al kyl, and sone or all of the
hydrogen atons of the al kyl radicals may be repl aced
by 1lAprocessdooprpaning HalerpClel€d patieylormula |

g C2- C5) al kenyl, (C2-C5)al kynyl, (C3-C8)cycl oal kyl,
(C4 C8) cycl oal kenyl wher e these radi cal s may each
i ndependent |y be substi t ut a8 o by,:E@l C4) al kyl or

(C3-C6) cycl oal kyl, and sone o
atons of the al kyl, al kenyl
25 cycl oal kenyl radicals s
atons, Rl14, R15, Rlea-and 7 are
hydr ogen, F or (Cl-C4)al kyl
hydrogen atons of the al kyl
by fluorine atons; 30 or Rlﬁ@

f the hydrogen
.. cycl oal kyl and
éed by fluorine
ach i ndependently

gqne or all of the

X; may be repl aced

together are a

bond, -30 and R15 and R17 wth thHe two carbon atons
to which they are bonded are an aromatic six-nmenbered
carbocycle in which one or two carbon atons may be 5
rephaggd by nitrogen, or a thiophene ring, where the
arona IQ si x- menber ed carbocycle and the thiophene

ri

mayiSiseifyuiypencedRy 1, 2, 3 or 4 R7 radicals,

1ohere R7 is Iwheechs@ﬁgdao@a%@%mm)ﬁml ected from

the %&g)up of (Cl1-C4)al

010 al kyl and C@(Cl C4)al kyl, and sone or all

- of t he hardrexgnindependently zero, 1 or 2;

15

20

25

30 -

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, Cl, Br, |, CN, NO3, 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
(C1-Ca)alkyl, (C2-C5)alkenyl, (C2-Cb5)alkynyl, {(C3-C8)cycloalkyl,
(C4-C8)cycloalkenyl,
where these radicals' may each independently be substituted
by (C1-C4)alkyl or (C3-C6)cycloalkyl, and some or all of the
hydrogen atoms of the alkyl, alkenyl, alkynyl, cycloalkyi and
cycloalkenyl radicals may be replaced by fluorine atoms,
R14, R15, R16 and R17
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 - -
R14 and R16
together are a bond,



atons of the al kyl radicals may be replaced by
fluorine atons; or R14 and R16 are each independently
hydrogen or (Cl-C4)al kyl, 15 where sone or all of the
hydrogen atons of the alkyl radicals may be repl aced
by fluorine atoms; and R15 ad@-R17 with the two

car bon nB to which they are bonded are a saturated
20 5- - or 8-nenbered carbocycle in which one or
tmng%ﬁﬁéR atoms may be replaced in each case

i ndepend@it he o Sarbon aibnane wh'%ﬂ%e%ré'ﬁb%ﬁeé@e BRYaromatic
be substitute adl %
88 glogsmay be

wher o R Db ebdatiy s upBkhans o vel &
5t he cis é%)ler:eddufy r(lﬁdg@ps)Cﬁﬂd(wopt‘J@h@Jrrr@Qr) al kyl ,
a
00 C1- Oh) 21 iflerem e SRR _ElEhelhes iS5 ano the
fluorine at ortbiopR&De riRgImarhe sahdtltﬂm:! by @, 2agbr 4 R7 radicals,
i ndependent | Mﬁyr%rﬁgel 'inFe@h E&4e %lc% %ﬁdentig%é@&é& from the

sone or all en atorrs 0

radi cal s rmﬁrﬁképloé alyl.ir ek itHe ot DimdN W@H@ O(C1-C4)-
10€ei ther A or tdngy| rdn?dgcb@ mdc&)"aqm% 3B B all %Qﬁé‘ﬁgdrogen

where mis IS, an a[omatlcrlngs

are aromatic q??'ﬁ‘@ of fag sy ragils G‘@yet%?creui@%%} lgybhﬁq,m?dgtoms
inoshich Ais unsubst ituted phenyl or (Cl-C4)al kyl, X

S 4 and R15 are each independently
‘ ﬁﬁ%%ﬁg‘?? C4) al kyl or benzyl, R16 and R1l7 are
each hy cire gach andepearaiedtly hydeogeacit (Edr64)aiky, t hei r

15}_;’2’“# OmegssAaniwvﬁé}E'éon?%bfr%il OHY% F\Pdl‘b@%@ %@gﬁ tﬁél%ﬂy&? radicals

111 S may be replaced by fluorine atoms;
and
R15 and R17
' with the two carbon atoms to which they are bonded are a saturated
20 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)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
25 group of (C1-C4)alkyl, O(C1-C4)alkyl, COO(C1-C4)alkyl, and
some or all of the hydrogen atoms of the akyl radicals may
be replaced by fluorine atoms;
R10, R11, R12 and R13 '
are each independently hydrogen, F or (C1-C4)alkyt,
30 '~ 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
35 excluding compounds in which A is unsubstituted phenyl or (C1-C4)alkyl, X
"~ is oxygen, R14 and R15 are each independently hydrogen, (C1-C4)alkyl or
benzyl, R16 and R17 are aach hydrogen and m and o are each zero;
and their tautomers and their salts,
which comprises,



A R10 R11 R15 R14 R6S®2CI HH Il - A----Nease HXo
R17 X of R17 Riff Rl6 Rl2 R13 R12 R13 IV | a)
reacting an isothiocyanate of the formula Il with a .
primary amne of the fornmula Il to give a thiourea
of the formula IV, and 5 b) codlerting the thiourea of
the formula_lV using a sutfonyl chloride R6SQ2CI in
t he presencgmf R'hase to t h@tgonppund of the formdia Riy
1, where, in hd" o%‘poundssof exkor mul ae 11, 111 i R15
and 1V, . HNIN T d RLO_ 4 s defin BRi4
in farmul4 [ and IR6 +s-( Ch- ca) , tmrmh >

or phenyl Whi dixlblsRansubst i t ug e 1:},03=”=‘§%Jbstitut"e"" b

met hyl , trif%‘# Fﬁ:gét hyl, F, , Fm@r, or a pol yner °{§“§17
support. 2. e ocess of cl atmeh3 in which the R12 Ri3
reactiofl is carriltd out as a ®he-pot reaction. 15 3.}
The process of claiml and/or 2, wherein steps a) and
b) are each independently conducted continuously or

to 3/ Miklng b COMBERARES of n®Bimila Wi 3 pfibah e of the
of WG lieravea thioarersofithedomuiany ané X is NR5. 6.
sTheppicanesringf tienehiolra®icd 1Ak RIrdiule IV 1i8ing: aWbgifsHyd dhloride
'y RBEORRRA ﬁx‘eﬁé‘%’aea%geﬁés»la%%%‘%n"%&'eraﬁﬁﬁf‘i9?%“%5%% !
pLowBs:sa,d]ftm\mmpoumﬁobmedbﬂhtglae%l,ﬂwaﬁd wher e} n R6 is
e r..Rs . : e e or
.Eror'gy%f H_’cﬁng%nrggﬁ iaﬁéw?n%eer%%nast %%ﬁ@é@é(}ﬁgﬁglaﬂ St ep
b) RE€ soei (Gii-Grdallsyi @dlworm@tla&,sjrmhiwdwﬁmrMS ulnsbsn‘iuted or
roce a1 t r -
1hef i nea oo se By R ety SFARONRIA ) T B A pRfmeric
a thiour®®Rftthe formula IV using a sul fonyl chloride
R6SQ2CI in the presence of a base to the conpound of

t he2.f'PI'ﬁenB|roacelss of claim 1, in which the reaction is carried out as a one-pot
reaction. '
15
3. The process of claim 1 and/or 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 X is oxygen or
20 NRS5. '

5. The process of one or more of claims 1 to 4, wherein X is NR5.

6. The process of one or more of claims 1 to 5, wherein A is phenyl, thienyl
25 orisoxazolyl, each of which may be substituted as specified in claim 1.

7. The process of one or more of claims 1 to 6, wherein R6 is phenyl or p-
methylphenyl.

30 8. The process of one or more of claims 1 to 7, wherein the base used in
step b) is sodium' hydroxide or potassium hydroxide.



R10 R11 5 ", R15 ANN-I Im~ R14 RSO2Cl HH H'X- d
R17 R16 R12 R13 1V Base R16 R11 H R1I5 N R14 m
A-N-( X0 R17 R16 R12 R13 | where A X o0, m R6
and R10 to R17 are each as defined in claiml1.

0. A process for preparing a compound of the formula | as defined in claim
1 ' '

R10  R11

R15
N Ri14

AWN% " I

X o| R17
R16
Ri2 R13

which comprises | : ‘
converting a thiourea of the formula |V using a sulfonyl chloride R6S02Cl in

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

R12 R13
v

10

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



