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met hod for producing the sane an

as drugs The present invention relates to new
bet a- agoni sts of general formula (1) R, S~ OOR CH
HNR2 3 4 RR HR7 6 (lI), wherein the groups Rl to
R7 have the neanings given in the clains and

87447pgkeci fication, the tautomers, the enantiomers, the

, { mieléh
Novtngéf(Ea%ﬁ angi%hrgéggﬂ&t%@?gg?ﬁgg‘?%?cul arﬁl&?ﬁggé%sdrugs

physi ol ogically acceptable salts thereof with

The oB2HERPAS e SASDL e B e RO O

phar maceuti cal conpositions. Background to the
i nvention ;SQThe treatnent of type Il diabetes and
obesity is ed@ripari on reducing calorie intake
and i ncreasi ng&&mschgl étiv'ty. These nethods are
rarely succes Lii g thel 1onfler termptt is known
that beta-3 rB 9 s S e i'gni ficant
effect on lipolys 20 t heRnbgel®sis and the serum
gl ucose |l evel | ; . dj_gpdels of type Il diabetes
(Arch JR beta eptor agoni sts: potential,
pitfalls and progreg8, Eur J Pharmacol. 2002 Apr 12;
440(2-3):99-107). npounds whi ch are st KUct ural | y
simlar to the conpounds according to the invention
and their broncholytic, spasnolytic and-antiallergic

wherei&Qhé\quh;&Sﬁ\‘/\&f R’ blafe:thfman&@sigw@anzaamms drar specification,
exanpl e. The aimof the present invention is to

the tayipwiruidhe enaelamers, thedisSlegeamers, i murfutesRgisof, the

prodrugs thereof and the salts thereof, particularly the physiologically acceptable

salts thereof with inorganic or organic acids or bases, processes for preparing these

compounds and their use as pharmaceutical compositions.

Background to the invention

 The treatment of type |l diabetes and obesity is based primarily on reducing calorie

intake and increasing physical activity. These methods are rarely successful in the
longer term. 7

It is known that beta-3 receptor agonists have a significant effect on lipolysis,
thermogenesis and the serum glucose level in animal modelis of type Il diabetes
(Arch JR. beta(3)-Adrenoceptor agonists: potential, pitfalls and progress, Eur J
Pharmacol. 2002 Apr 12;440(2-3):99-107).

Compounds which are structurally similar to the' compounds according to the
invention and their broncholytic, spasmolytic and antiallergic activities were disclosed
in DE 2833140, for example.

The aim of the present invention is to provide selective beta-3 agonists which can be
used to prepare pharmaceutical compositions for the treatment of obesity and type |l

diabetes.
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used to prepare pharnaceutggal conpositions for the
treatnent of obesity and type Il diabetes. 2
Det ai | ed description of the invention Surprisingly it
has been found that conmpounds of general fornula (1)
wherein the groups RlL to R7 are defined as
her,ei naf.t er e.effective as selective beta-3

on eng conmpounds according to the
i nvention may be used to treat diseases connected with
the stinulation of beta-3-receptors. The present
Surprigingbnit has bear faunst hat epmpeyndsotaenrsaliesmbta (ewaersin the

aourd B, b SRR B s B Y0sbi

Thus, #fey tompobedacsrilingdo dhip invidatice netyelse ased it freaiadibyases
substjtuted. heteroaryl or heterocyclyl group, while R2

connegtedayith e stiraylaien of Paife3Fe¢sRdefén atom R3 and R4
i ndependently of one another denote a hydrogen atom or
an optionally substituted group selected fromthe

The ppsenpingentiorn thenefo @l retiteallié gbmpoands ot general foyimula (1)
het erocyclyl, aryl and heteroaryl or R3 and R4
toget her represent a 2- to 7-nmenbered al kyl ene bridge
, 20 R5, 1and R7 independently of one another denote
a hydroge \Qf__.rﬂz I p§ sel ected fromthe group
conpri sing op ,'oﬁhl pstityqed Cl-Clo-al kyl,
al kenyl, al | - CJh: ar yIN. hesar ogRél yI |

C3- C8-cycl oal ky -

eh- - -NR-aryl,
hal ogen, cyano, 5 al kyw, - NR8CO- ar yl
- NR8SQ2- ( C1- C5: ~-NR8SO2- aryl , - CO2R8, - SO2R8,
- CONHRS, - SC2 dRs, while the above 25
menti oned al kyl grgyps may be substituted in each
case, and R8 denotés a hydrogen atom or a&l)X1-C5-al kyl

gr oup,

Detail

wherein

R denotes an optionally substituted aryl or heteroaryl group,

R® denotes an optionally substituted heteroaryl or heterocyclyl group, while R?
contains at least one nitrogen atom,

R® and R? independently of one another denote a hydrogen atom or an optionally

“substituted group selected from the group comprising C4-Cs-alkyl, C;-Cg-cycloalkyl,

heterocyclyl, aryl and heteroaryl or

R® and R* together represent a 2-/to 7-membered alkylene bridge ,

R®, R® and R’ independently of one another denote a hydrogen atom or a group
selected from the group comprising optionally substituted C4-Co-alkyl, alkenyl,
alkynyl, Cs-C1o-aryl, heterocyclyl, Cs-Cg-cycloalkyl, -NR®-(C+-Cs-alkyl), -NR®-aryl,
halogen, cyano, -NR®CO-(C-Cs-alkyl), -NR®CO-aryl, -NR*SO2-(C+-Cs-alkyl),
-NR®SOz-aryl, -COR?, -SO,R®, -CONHR?®, -SO,NHR? and -OR®, while the above-
mentioned alkyl groups may be substituted in each case, and

R® denotes a hydrogen atom or a C4-Cs-alkyl group,

optionally in the form of the tautomers, racemates, enantiomers, diastereomers,

solvates and hydrates thereof and the mixtures thereof, as well as optionally the
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optionally in the formof the tautonmers, racemates,
enantioners, diastereoners, solvates and hydrates
thereof and the m xtures thereof, as well as
optionally the 3 prodrugs, double prodrugs and salts
thereof, particularly the physiologically acceptable

o g, BubRFEF 5 S By 5
acceptdiié ehts tHerd¥X with IRGr@drtic apofipinid 8kl or basked.i ned and R1

denotes an optionally substituted phenyl group.
Anot her preferred sub-group relates to the conpounds

Prefer?éd ﬁ?en(%rﬁ ore o@er{érél Jor’i‘ﬂgl'égyn\ghgr]elﬁnd R3 to R7 are

er el n I ne Rotes a group
R2 to REhm:aseUerfeurmefarrmdejrrteldear[mt i onal |y substituted groups

Haqolss axonignally gubktitebed bAGaradn N N 1ol 0 N

02S-X 21 X ON~/ %N/NNN/ Y x &ZS" /N bolr\) N
whi |l e the above-nentioned groups may be substituted in
Anotherpriefersatbstly-gonup rlates o ther eorgpownsts etigenenal farmutad|), wherein

R anéjﬁ??éffﬁ%_l?gﬁ%?ipggl’oré% - OCF3, -NH2, -NH al kyl,

R? denotes a group selected from among the optionally substituted groups of

formulae:
=N ﬁ
N Y _N Vs 7 -
-—-N “'N\ =N
P @” 0 /"D
ZN ~ N
0 X Ya—X YYX
H,C. N\) \ : J
! ~ /N"'N" s
/N
o
- N
0.5 =
Ozs-x Ozs—x\ . 2f \} r
] S AN A
7~ "N

Yx 023
N T

while the above-mentioned groups may be substituted in each case by one or

more groups R' and
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-NHaryl, -N(-al kyl)-aryl,4-NHCOaI kyl, -NHCO2-al kyl ,
-NHCO aryl, -N(-alkyl)- COal kyl, -N(-al kyl)-CO aryl,
- NHSQ2- al kyl, -NHSQ2-aryl, -N(-alkyl)-SQ2-alkyl,
-N(-al kyl)-S02-aryl, -CX2-alkyl, -S02-alkyl,
-S02-aryl, -CONHal kyl, -CONH 5 aryl,

g ke, 500 SR o
ASSUR SD  ACD) AEo,a
CErR(kyhI-N{Ha)kyBeRO-ayk yNH CeNHEB Pgtaryl, dala)-SOz-alkyl,

FGafhead SRl S fkThaROT s X PN alkyl, CONH
anfi- dCON+icy?)-aikok ACOM(AlKBardA) -0QaNR-allyiaz30:MHryl,
1-acetyl-2-am ng pen-1-yl, tetrazolyl,

HSON RN ARV, 2SN IRV 0@ Y, ZvaiieS-alkyl. xS-aryl,

HERGEASCT PRIGRIOAAIE 20N, ROHILCORIANIC KRR SD:

atk&yl‘,n—@Ol\l‘El-I@tlﬂglaﬂ(yskeDéBﬁHl@H, lﬁoﬁrdl tHydrc?Bfrn;qo-tﬁdﬂle | ,#s:ixagiiac)zDES-yl,
- 0- , - - Cl pa

& PR O D A Bl S RS Rexca i . 45-

Bﬁétﬁid&?ﬂo@-ﬁeylFﬁﬁécé%?-érﬁﬁ%-ﬁ}@péﬁhs I {etta2dlyRhetstBcpdlyl, aryl

the groups 'given R10. Particularly preferred are
ooheteoratyl, of general fornmula (1), wherein 20 Rl and

A s o AP cpveBb BBt e aiey ot o a
dlrResNaRbRPYET oPsiphlivatost, ethyl group or R3 and R4
toget her represent a 2- to 5-nmenbered al kyl ene bri dge.

and R*derpies adyrEgep #PeT @rd SpuR teledrp fiom thegroyamamprising

f an(l ' 0 [s
Cr-CrogliliefChghg oISt Heforoity)” ol oPhetcRoarl W8 1 Bfups
mentiodd ftvelR® heirtsHfote iageagk mase pei subatituyed bybseidf thegdroups

. Cl-cl0-al kyl, hal ogen, CN, -NR8CO (Cl-C5-alkyl), -NR
given fgkRp.- (C1- C5-al kyl ), - CO2R8, -SO02R8, - CONHRS, - SO2NHRS

or -OR8 and 30 R8 denotes a hydrogen atomor a

Cl- C5-al kyl group. Also preferred are conpounds of
Particulgriyepraferfest angl @ompqundﬂwf@nermouewgt(sswaerm@ nyl group

R" and ¥R hONAN'% RURSRY L §9nBifbdiGlc 8iihedt gRyOr @ cyano or

R® and R? independently of one another denote a hydrogen atom or a methyl or ethyl

group or
R? and R* together represent a 2- to 5-membered alkylene bridge.

‘Particularly preferred are compounds of general formula (1), wherein

R' to R* are as hereinbefore defined, and
R®, R® and R’ independently of one another represent hydrogen, optionally

substituted C-Co-alkyl, halogen, CN, -NR®CO-C;-Cs-alkyl), -NR®S0,-(C1-Cs-alkyl),

-CO,R®, -SO;RE, -CONHR®, -SO,NHR® or -OR® and
R®  denotes a hydrogen atom or a C4-Cs-alkyl group.

Also preferred are compounds of general formula (1), wherein
R denotes a phenyl group optionally substituted by a halogen atom or a cyano or



10

156

nitro group, 5 R2 denotes5a group sel ected from anong
the optionally substituted™groups of fornmulae: N o N
NNNo rj r NNI N /NN/NINN/ OVYX YXYX H3 "
INT /IN/NNNN OOSAXrN NNOW, N~N Y~ x
P21 S-X 5 while the above-nentioned groups may each be

R? ] bs Itugg%(rqupb oneg%o mreng_FouPp%onﬁ[&%éh@ gd%?&%se
formu;-aH( al kyl)-alkyl, -NHaryl, -N(-alkyl)-aryl,

NHCO- al kyl , - NHCO2- al kyl, -NHCOaryI, - N( 10
al kyl ) CO al kyI -N( - al kyl ) CO aryl, -NHSQ2-al kyl,
- NHSCQ2- ar yl N( al kyl)-s2- al kyl,

- N( yl) - S02- C@N&N yl, - Sﬁ-pl kyl , A\
@/ CO@I kyl, %éﬂ—l— ar <y N
kyI ) - CC]\I -alkyl)-aryl, -SO2NH al kyl ,

- SOZNH- aryl, SO2N(-al kyl)-al kyl, - SOZN(- al kyl)-aryl,
-G aryl, - S— al kyl, -S-aryl, halogen, Cl1-C10-alkyl,
-O(ClCSaIkyI) - COOH, - CONH2,

- kyl) - Nal kyl , ;NSC]\IHSOZ al kyl, - ,
25 r05 N4H-12 di azol - 3-yl, 2,§N

di hy ru 5- oxd” ‘H-’l 2, 4- t.h'P‘aﬂ azol - 3-yl ,

2, 5-di hydr o- 2- oxo- 3H—1 2,4,5-oxathia 6 diazol-4-yl,
1- acetyl - 2- am no- pr open- 1-y| , tetrazolyl,
hetero%yclyl, aryl or

Y Y
X x X
Do D
/N

0
0,5-% 05X P '!I’ |
/N\) /N-.. .,N /N '
N
Y

P oSg o3

while the above-mentioned groups may each be substituted by one or more
groups R'® and

R denotes OH, NO2, CN, -OCHF,, -OCF3, -NHj, ,-NH-alkyl, -N(-alkyi)-alkyl,
-NH-aryl, -N(-alkyl}-aryl, -NHCO-alkyl, -NHCOz-alkyl, -NHCO-aryl, -N(-
alkyYCO-alkyl, -N(-alkyl)-CO-aryl, -NHSOz-alkyl, -NHSO;-aryl, -N(-alkyl)}-SO--
alkyl, -N(-alkyl}-SOq-aryl, -COz-alkyl, -SOz-alkyl, -SO2-aryl, -CONH-alkyl,
-CONH-aryl, -CON(alkyl)-alkyi, -CON(-alkyl)-aryl, -SOzNH-alkyl, -SO:NH-aryl,
-SO,N(-alkyl)-alkyl, -SO2N(-alkyl)-aryl, -O-aryl, -S-alkyl, -S-aryl, halogen,
C4-Csp-alkyl, -O-(C4-Cs-alkyl), -COOH, -CONH,, -CON(-alkyl}-SO.-alkyl,
-CONHSO,-alkyl, -CONHOH, 2,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl, 2,5~

dihydro-5-ox0-4H-1,2,4-thiadiazol-3-yl, 2,5-dihydro-2-ox0-3H-1,2,4,5-oxathia- |
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het eroaryl, and wherein X %enot es an oxygen atomor a
-NR9- group and Y denotes an oxygen or sul phur atom

5 R3 and R4 independently of one another each denote a
met hyl or ethyl group or R3 and R4 together represent
an ethylene bridge , R5, ' Rand R independently of

d?ﬁ@?—qm n -{a&e yi—?-ai%%tarﬁga Hédr o&sr%ZoTyll,lfw%rter%%y&rrl, aryl or
rﬂg&é}gg@qul phonyl am no, 10 net hanesul phonyl,
drfluoronethoxy trifluoromnethoxy, drfluoronethyl or

tandfwrueremmpt&frmpxw FomenatNB agmeyr@angen” at om

S BRP PR ALY 1Y o 20 27

preferred are conpounds of general fornmula (I)

grein Rl denotes a phenyl group optionall
R’ 3”‘158bst indepeadgithyok ‘Prﬂﬁ)?ﬁ‘%er earhrenete %F@Fﬁ% &r efyyl group or

R® and R DB Bréeeh AAMIefl biigd! OUP. R2 denotes a

roup ecte rom ano oUps of fornul ae
R, Rﬁgan)i)F{ nﬁeper@de)ntlyl‘dﬂohera)nolﬂﬁ\i/ee(chld@noﬂ)e ANipdrodien, rrtmme or
Y
den89@§'$‘§ %ﬂ@rﬂf |a Bransy F'?‘%b‘l’xyg F&‘%Ib%%?‘f‘%fh%ﬂ?@“'”o
Subﬁrétﬁaﬁ@ébrmor@r fdrﬂLRfrbﬁr%thc%rofﬂﬂQrbrdNe%x?rﬂ|ﬂl9@roﬁiétlﬁyﬂ0r
hydroxy or net hoXy group and’the above-nenti oned
gr otrifogemethyl groiup anty each be substituted by one or

R ! CadicteRa atediitat O an SERGNATH stegliia afflior plfiiy

- mgﬁiﬂ‘s\rmte)aah)éteroawl'@au@ kyl', - NHCQ2- al kyl, - NHCO-aryl,
- a y

Particularly preferred are compounds of general formula (1), wherein

R’ denotes a phenyl group optionally substituted by a fluorine, chlorine, bromine
or iodine atom or a cyano or nitro group,
R?*  denotes a group selected from among the groups of formulae (i)-(vi):

M __N W N (i) O o
Ay Y&
/N\) ~N % /N\)
(iv) O (v) (vi) H
, =N O8N
oy ,r Y
l:! 7 N
7
o

where R® denotes a phenyl or pyridyt group opticnally substituted by a fluorine

atom or by an amino, nitro, hydroxy or methoxy group
and the above-mentioned groups (i) to (vi) may each be substituted by one or
two groups R'® and

R'® denotes OH, NO,, CN, -OCHF2, -OCF3, -NH,, -NH-alkyl, -N(alkyl)-alkyl,

__-NH-aryl, -N(alkyl)-aryl, -NHCO-alkyl, -NHCO,-alkyl, -NHCO-aryl, -N(-alkyl)}- =
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7 CO al kyl, -N(-al kyl)-CO,aryl, -NHSQO2-al kyl,
_NHSC2-aryl . -N(-al kyl)-S0%-al kyl ,

-N(-al kyl)-S®-aryl, -C02-al kyl, -SO2-alkyl,
-S02-aryl, -CONHal kyl, -CONH aryl,

-CON(al kyl')-al kyl, -CON(-al kyl)-aryl, -SO2NH al kyl,

A 2 g 0 Bl TSR RN e
RRINROR R O P SORRVE B Oy ~CONEplly], “CON+
dﬁnﬂ dC NI alkyb-adikyd, -@@N( ﬁlk?l—)-@(ﬂd+%ﬂUH@4W| -SE)zN-H aryl
j 5 0x0- Ak 1,2, 4- thi ad
B 2 BI8h o Iafalon 450 BE8b 25 oS hgloven,
hbgf%ﬁfﬁk 32-@(@{1@,“3@1 3 Echg)&ﬂ A g@QHEIZQﬂON(,-aEkyE) SO,-atkyl,
o el -BONHSHa R Hy S e Aeibzet Bl 2.5

O g B B S SR Ao S Y 20 i

denol-a-@, hrdegbeaminbyropae 10y, erbeslyh éeterboyolyly adi or

cyano, nethoxy, nethanesul phonyl am no,

hetaraa®bul phonyl, 15 di fl uor onet hoxy,

trifluoromethoxy, difluoronethyl or trifluoronethyl

group. Particularly preferred are conpounds of
andge‘h er Hidebendulhtw ¢flone awther derRite demethy$ oaethlybarplupgroup

al | bst i t ut ed hi
andBh 1 R tier Patach! 46 GHMe T bHIGR T8 o aroup, 20
R5 Rﬁg%dq%mmbsgeﬁde%@lm ol fsst derne am%géhe fl%fw@ér ehlorine

rmul ae (vi’) (i) AN (i) (|||)Q
| N~atom Kf a qyianp, MethoxyNmeathanasulphooyaning vnﬁthaneﬁuvph@yl

eSSBS S FRtho R, RISt BHRITABIABAY droup.

Particularly preferred are compounds of general formula (1}, wherein

R denotes a phenyl group optionally substituted by a fluorine, chiorine, bromine
or iodine atom or a cyano or nitro group,

R?  denotes a group selected from among the groups of formulae (i)-(vi):

M _N (ii) =N (iii) O

EOIRS VIS ¥

where R® denotes a phenyl or pyridyl group optionally substituted by a fluorine
atom or by an amino, nitro, hydroxy or methoxy group,
and the above-mentioned groups (i) to (vi) may each be substituted by one or

twogroups R®and
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atom or by an am no, nitro,, hydroxy or mnethoxy group,
25 and the above-nentioned groups (i) to (vi) nmay each
be substituted by one or two groups R10 and 8 R10
denotes OH, -NO2, -CN, -NH2, -1, -N(CH3)2 -NHCOZCHS,
- NHSQ2CH3, Cl- C3-al kyl, -SOZN(CH3)2 -

TeBaoRice Gl e, 6T, RH T ARGt n@ﬁh% R o

T e A ch I

nitro di met
maethvpkxa@arbomyu -ﬁ@NUOHdBWZ@tﬂ H%QMW@WI. methoxy-pyridinyl, phenyl

SR St BYRBORER Bl EAR Y amipo. it
amn@ﬂwrhmay hnefﬂﬁyié@bbﬁyiahn@o Mheth@fsutﬁhoﬁplaﬁﬂmd),, dlmethylammo_

5- yl -t hi ophen- 2-yl - di nmet hyl -i soxazal -

ﬁwwlarmnamafbow cﬁibﬂwcarfmme&ﬁmlomcarﬁoeﬂchy@%w
(rjagﬁ?'égaen 't&%%ﬁg‘;roé ﬁ%p%h %%r@ ’ ng,%%@ﬁ %‘%ﬂ'@?l ‘edach

Gﬂmetmmuaza-Mymm}aoetayl-emmiﬁamrbpemw,r enphasi s

shoul d be placed on conmpounds of general formula (1),
wherein 15 Rl denotes a phenyl group, R2 denotes a

anc?FS@uDlr?%@r?E% ?é%m}l bee H'\%Bi%%poé formul ae

i1t) 0 NRO (V) rN

R®and RV %todéthémtepresziv ahidtbylRoe @edge wda phenyl or

p i onal | substltuted by a fluorine
R%, Rsé{'y@r’?%\n %r?%épfﬂsﬁd}e ¢ ASYIRAF IO et hoxy group, and

t he above-nenti oned groups (i) to (ii1) and (v) may
each be substituted by a group R10 and R10 denot es an

Particilatemphasisaheridbe placed aansarapoynsisifigenesaldesppulagh, wherein

R1
R2

t hoxycar bonyl , pyridin-4-yl,
@W@%@hgﬁwﬁ%‘gt hoxy-pyridin- 3-yl, thi ophen- 2-yl,
Hemetdlyh gtdiipogpiected fydm athdngdhewrdyps offoraatale-(§-(ii) or (v):
1-acetyl- 2-am no-propen-1-yl or a phenyl group, while
the phenyl group nmay be substituted, preferably in
the 4 p03| ti O(J) by a fl uorl ne at om or by(‘ﬂ hydr oxy,

m \) N\) \) ' .Cb

while R® denotes a phenyl or pyridyl group optionally substituted by a fluorine
atom or an amino, nitro, hydroxy or methoxy group,

and the above-mentioned groups {i) to {iii) and (v) may each be substituted by
a group R and

R'® denotes an iodine atom or a nitro, amino, methyl, carboxy,
methoxycarbonyl, ethoxycarbonyl, pyridin-4-yl, pyridin-2-y!, 6-methoxy-pyridin-
3-yl, thiophen-2-yl, 5-methyl-thiophen-2-yl, 3,5-dimethyl-isoxazol-4-yl, 1-acetyl-
2-amino-propen-1-yl or a phenyl group, while the phenyl group may be
substituted, preferably in the 4 position, by a fiuorine atom or by a hydroxy,
methoxy, nitro, amino, dimethylamino, methylcarbonylamino, methyl-

sulphonylamino, dimethylamino-sulphonylamino, carboxy, ethoxycarbonyl,

. benzyloxycarbonyl, hydroxyaminocarbonyl or tetrazol-5-yl group,
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met hoxy, nitro, am no, dingthylam no,

nmet hyl car bonyl am no, net hyl™ 30 sul phonyl am no,

di met hyl am no- sul phonyl am no, carboxy, ethoxycarbonyl,
benzyl oxycar bonyl, hydroxyam nocar bonyl or

tetrazol -5-yl group, 9 R3 and R4 in each case denote

t hyl d R5 d R/ i h d t
R® andREGHERE HAsH Gt a MBS 9 nose. compounds. of
RS, RGfeRan dhmidse ddnbte BSdedden o, denotes a phenyl

group, R2 denotes a group of fornmulae (ia) or (v): (V)
(ia) NrN NL ~ de while the above-nenti oned group

out espbiall 38 SHTBR B S SRR KU oA o, e o,

R dHemetdyya prema.grddp,met hyl car bonyl ami no,
, Nmethyl sul phonyl am no, di met hyl am no- sul phonyl ami no,
R é’&ﬂ@?@@ﬂ gEURSeERYBRYIR) OhéNz Y| oxycar bonyl ,

hydr oxyam nocar bonyl or tetrazok-S-yI group and the
above- ment igned group (v) may be‘subgijtuted in the
benzyl rmié iy a Aihro, amno, c \

Cl_2-al kyl ox¥- Ccgrk ‘ -
a met hyl geolIp¥and WR5/4/ R6 and R7 “each
hydrogen atom The foll ow ng conpounds
particularly preferred: 2

0 ,

Nehils-the apeva-mgntenegigreun 4) prayda substiggediin the phenyl pigjety
LR 0 1, PR s s
rdettlijicadbodykminbymiethylsutphpintylerhiap dingsthylamino-sulphonylamino,
P A el BT als 2 oS Enz S oes bR 4

B LAt hyl - 3- ( 2- -3-ph l-imd lidin-1
lf%/tf%og%o%ﬁéaur#ﬁg]@ 1¥h d |$oxoi(O PrREnyE-im fazottan
dhdrabdvepimemjibhed gnzumés) mq;h%qn subsfifuted in the benzyl moiety by a
nitro, amino, carboxy or C4.z-alkyloxy-carbonyl group,

R®and R* each denote a methyl group and
R®, R®and R’ each denote a hydrogen atom.

The following compounds are particularly preferred:

N-(3-{2-[1,1-dimethyl-3-(4-phenyl-imidazol-1-yl)-propylamino]-1-hydroxy-ethyl}-

phenyl}-benzenesulphonamide

N-(3-{2-[1,1-dimethyl-3-(3-methyl-1,4-dioxo-3,4-dihydro-1H-phthalazin-2-yl)-
propylamino]-1-hydroxy-ethyl}-phenyl)-benzenesulphonamide

~ N-(3-{2-[1,1-dimethyl-3-(2-0ox0-3-phenyl-imidazolidin-1-yl)-propylamine]-1-hydroxy-

ethyl}-phenyl)-benzenesulphonamide

N-[3-(2-{1,1-dimethy}-3-[4-(4-nitro-phenyl)-imidazol-1-yi]-propylamino}-1-hydroxy-
ethyl)}-phenyl]-benzenesulphonamide
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N[3-(2-{1,1 -d

imethyl-3-[4-(4-nitro- pheny?)-lmdazol 1-yl]-propyl am
no} - 1- hydroxy- 30 ethyl)-phenyl]-benzenesul phonan de
10
N-[3-(2-{3-[3-(4-fluoro-phenyl)-2-oxo-imdazolidin-1-y

N-L3- (R IT R P- P 2 S Rl byt rgimethyl-propylamino}-1-

th henyl ) -i mi dazol - 1-
hydrO)N’éﬁy()?ﬂ??ﬂ%zgzé%ge@ﬁrﬁﬂwg?_ gxy phenyl ) -i mi dazo

et hyl ) - phenyl ] - benzenesul phonam de

N-[3- ({/\L h%/gr?&% %{ﬁ@ﬁ%meﬁéwﬁﬁéﬁypo |<5§)zxo¥ 1= r]]eli] yl &me%ﬂ pzrgrl)ylamlno}-

ethyl) EE]BWI}-b@ﬁ@nésh Aaafigsul phonam de 10 _
[4-(4-am no- phenyl)-im dazol -1-yl]-1, 1-dine
t hyI pr opyI am no}- 1- hydroxy- ethyl)-phenyl]-benzenesu

N FPRRTA G o phepy-imiReR SRR o
ethyl)-phenyl]-bexzenesuiphbnamilde di net hyl - pr opyl am no} - et hyl

) - phenyl ] - benzenesu | phonam i de 15

N- (3-{1- hydroxy-2-[3-(4-iodo-imdazol-1-yl)-1,1-dineth

N-[3-(%§-Eﬁ{/-r’4l}§ hAfB-BREARI-MitbzBDRIN 1) 1-dRRERFOSDRY RAAASITH $droxy-

ethyl)-gphéyll-Berizbriesulpboaamigghony| am no- phenyl ) - 2- hydr oxy- et h
yl am no] - 3-net hyl - 20 butyl}-1
H i m dazol e- 4- car boxyl at e
N-[3- (Nh&&n&%—ﬂh?@[@@n%tl{a?ﬂsﬁlﬂﬁnwammo pheny!) -imidazol-1- yl] 1 1-
hanoyl am no- phenyl ) -i m dazol - 1-yl'] -
d1metl*ml-ﬁmpyiamppbgyjyj,),-.ﬁ)hﬁf}yl]@qmenesulphonamlde
) - phenyl ] - benzenesul phonam de 25
N-(3-{2-[1, 1-di net hyl - 3-(2- oxo- 3-pyridin-2-yl -im dazol
N-(3-{1-tiytroky3d-)3-@repgtmidax)-1 24)-1, 1-dimethyl-propylamino]-ethyl}-phenyl)-
ydr oxy- et hyI }- phenyl) - benzenesul phonam de
benzeae§LgpIP@a(r@| Benzenesul phonyl am no- phenyl ) - 2- hydr oxy- et h
yl am no] - 3-net hyl -butyl}- 1 H i m dazol e-4-carboxylic
acid 30
methyN-{(B{2- (B p&nzanﬁsmﬁrhwwmniUamﬁnyld-i%hm#gxy-etﬁm'tElIO]-$=r96tJ1YI-

=Qr.o - roxy-ethyl }-
bmyl}'?)ﬁ'éﬂ@% ogge'g'z‘iaﬁé %ﬁonam de 11 benzyl
4- (1-{3-[ 2- (3- benzenesul phonyl am no- phenyl ) - 2- hydr oxy-

et hyl am no]j - 3- . .
N-[3-(1-hydroxy-2-{3-[4-(4-N,N-dimethyl-sulphamoylamino-phenyl)-imidazol-1-yl]-1,1-

- dimethyl-propylamino}-ethyl)-phenyl}-benzenesulphonamide

N-(3-{2-[1,1-dimethyl-3-(2-ox0-3-pyridin-2-yl-imidazolidin-1-yl}-propylamino}-1-
hydroxy-ethyl}-phenyl)-benzenesulphonamide

1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-ethylamino]-3-methyl-butyl}-

1H-imidazole-4-carboxylic acid

N-(3-{2-[1,1-dimethyl-3-(4-pyridin-4-yl-imidazol-1-yl}-propylamino]-1-hydroxy-ethyl}-

phenyl)-benzenesulphonamide
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nmet hyl -butyl }-1 Him dazol ;: 4-yl)-benzoate

4-(1-{3-[ 2-(3-benzenesul ph?ﬂ]yl am no- phenyl ) - 2- hydr oxy-
et hyl am no] - 3-net hyl -butyl }- 5

1H i m dazol -4-yl)-benzoi c acid

N-[ 3- (1- hydr oxy- 2-{3-[ 3- (4- hydr oxy- phenyl ) - 2- oxo- i mi da

benzyib -l TP ee AR IO H Y R St ming -3

_ methy)l?’?/@tgl}(ﬂ-] {rﬁldﬁ%j){% yﬁeqﬂ%ﬁlag@l phonyl am no- phenyl ) - 2- hydr o

[ am butyl}-1
H i m dazol - 4-yl) - phenyl ] - acet am de

-(1-4815 CrbamesastIRPOHEBNTR aene) IR PRl F RSt Fou-

1H- |mbaﬁbﬁﬁ¥l)]bé}§6mul phonani de 15
hydr oxy- 2-{3-[4- (6-met hoxy- pyridin-3-yl)-imda

zoI 1-yl]-1,1-dinmethyl - propylami no}-ethyl

N3RPT PSSR P migragipins it sk,

propylaﬁhﬁid}letﬁy{ heﬁvlpbahﬁﬁeﬁm}phbnamlde .
hydr oxy- et hyl ) - phenyl ] - benzenesul phonam de

N-[3-(2-{3-[4-(4-fluoro-phenyl)-imdazol-1-yl]-1,1-dim

N-[4- (‘? %{4 SDB%Q%%/ r(])'Zr&F]Jé'ﬁsﬁil:hJ—:ﬂ‘L‘?gﬁ»Xlaﬂ—i%;lh3édr%y-ethylamino]-3-methyl-

butyl}- ka(l&Hd&dl -Y-yll)- dhemtlhad:etanﬂ(ﬁe ni tro-benzoi nm dazol -1-yl)-p
ropyl am noj - 1- hydr oxy- et hyl } -
phenyl ) - benzenesul phonam de

N-[3-(é\-'§f-§¢- 31F1&m%m% Irs%ext{aﬁ?/:myg ‘rﬂrgﬁzgﬁlﬁléﬁ]ph 1@ iinbtiyl-proRlidrhing)-1-

“hyd roxyee}thglt)WIeﬁbeenwr}eﬂb@fmmdﬁ phonani de 30

N-(3-{2-[1, 1-di met hyl - 3- (4-t hi ophen-2-yl -i m dazol - 1-yl
) - propyl am no] - 1- hydr oxy- et hyl } -

N~[3-(10h ngzzﬁogﬂfe eetihenayidite332)-imidazol-1-yl]-1,1-dimethyl-

4- di met hyl am no- phenyl) - i m dazol - 1- yl]-
pmpylamlnqheﬂéy!hp eaylbpym%ﬁﬂe% fnaﬁwger oxy- et hyl

) - phenyl ] - benzenesul phonanm de et hyl
4- (1-{3-[2-(3- benzenesul phonyl anm no- phenyl ) - 2- hydr oxy-
N-[3-(2{hyidimetrn]-3J4xBthgthyl-Bhidphen-2-yl)-imidazol-1 -yl]-propylamino}-1-

H - 4-yl)-b te
hydrow%tgylg—%fgvbj'ﬂ-&?}f/?yg%e{esgﬁqq%’-"?’m'%t hoxy- phenyl ) - 2- oxo- i nmi da
zolidin-1-yl]-1, 1-di net hyl -

N-[3-(2-{3-[4-(4-fluoro-phenyl)-imidazol-1-yl}-1,1-dimethyl-propylamino}-1-hydroxy-
ethyl)-phenyl]-benzenesulphonamide

N-(3-{2-[1,1-dimethyl-3-(5-nitro-benzoimidazol-1-yl)-propylaminc]-1-hydroxy-ethyl}-
phenyl)-benzenesulphonamide

N-[3-(1-hydroxy-2-{3-[4-(4-methoxy-phenyl)-[1,2,3}triazol-1-yl]-1,1-dimethyl-

propylamino}-ethyl)-phenyl]-benzenesulphonamide

N-(3-{2-[1,1-dimethyl-3-(4-thiophen-2-yl-imidazol-1-yl)-propylamino]-1-hydroxy-ethyl}-

phenyl)-benzenesulphonamide
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propyl am no}-ethyl )- phenyld()- benzenesul phonam de 10
N-[3-(2-{1, 1-di nethyl -3-[3-(4-nitro-phenyl)-2-oxo-imd
azol i din-1-yl]-propyl am no}- 1-

hydr oxy- et hyl ) - phenyl ] - benzenesul phonam de

N-[ 3- (1- hydroxy-2-{3-[3-(4- rret hoxy phenyl) 5-nmethyl -[1

-0 A Rl Bttt P S R o Sdinor 1
hydroﬂr bﬁwﬁor{e?wyi 1bdrdensinpheiahige) - 2- oxo-i m dazol i di n-1-yl

met hyl - propyl am no}-1- hyd
roxy et hyl ) - phenyl ] - benzenesul phonam de

ethyl 4\?’{—%- @gﬁ-ﬁg % rfe]srsl Ian%né‘ h%ﬂ%rzoﬁfd%w-e{%%% 3]rn¥thyl-

ropyf am no}

butyl}hy-plrnmuaz@tmyﬂ)benlaml ] - benzenesul phonam de
N-(3-{2-[3-(5-am no-benzoi m dazol -1-yl)-1, 1-di net hyl -p

ropyl am noj - 1- hydr oxy- et hyl } -

N L A Parions izl Ry ey
propyhahrdno rethy 3-pimenigy-bebmendsulphbnamide

H benzoi m dazol e- 5- carboxylic acid ethyl
1-{3-[ 2- (3- benzenesul phonyl am no- phenyl ) - 2- hydr oxy- et h

N-[3- (ZJ{‘P"ﬂ—dﬂﬁieﬂ?yi@!?;h(}ﬂ,'-nltrblﬁﬁénbr)-b-oxo |mtdazolldm 1-yi]-propyltamino}-1-
nzoi mdazol e- 5- car boxyl at e

hydrow~%tkw[)aar(enyﬂmnﬁenwipmqamlpa (1
H-tetrazol -5-yl)-phenyl]-imdazol -1-yl }-propyl am no)-1
- hydroxy-ethyl]-phenyl}-benzenesul phonam de 13

N-[3- (ﬂhgarcb@ =4- as [sscdomum@spﬁ@m)nsdmﬂmqa [héjtrya2ol-2 -yily tint eimethyl-

- 3- net but
propylamlmﬁ}o%tmsh)—pmewl bﬁnﬁ%nﬁ%gah%@ﬁ“ﬂ% de The invention

al so relates to conpounds of general formula (1) for
use as 5 pharmaceutical conpositions. The invention

N-[3- (Mm{@amla&phenwwmmmmaioIgﬁmémﬂH A ectinngthyl-propylamino)-1-
t ti ith | ti
oSSR TR SR G o i o o] eciive

relates to conpounds of general formula (I) for
preparing a pharmaceutical conposition for th

N-[3- (Z{W-ﬁbﬁﬂetyhafammprmomylbmmdaza.lrkél&ée%dlr&@hhlelérpeulammo} -1-
hyd roy-Sthyh Hhenil BahgbhQuHorinhige 3- T ecept or s.

N-(3-{2-[3-(5-amino-benzoimidazol-1-yl)-1,1-dimethyl-propylamino]-1-hydroxy-ethyl}-
phenyl)-benzenesulphonamide

1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-ethylaminc]-3-methyl-butyl}-

1H-benzoimidazole-5-carboxylic acid

ethyl 1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-ethylamino]-3-methyl-

butyl}-1H-benzoimidazole-5-carboxylate

N-{3-[2-(1,1-dimethyl-3-{4-[4-(1H-tetrazol-5-yl)-phenyll-imidazol-1-yl}-propylamino)-1-
hydroxy-ethyl}-phenyl}-benzenesulphonamide

420
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The invention further rel aygs to a met hod for the
treatnment and/or prevention of 15 di seases connected
with the stimulation of beta-3-receptors, in which a
patient is given an effective anmount of a conpound of
general formula |I. The invention further relates to a

- QTSR AR GA PR BRAR g o
1H-imidazol-a81)-RiB)dryxyCloesidapgidewi t h - 20 conventi onal

exci pi énts and/or carriers. The invention further
relates to a pharmaceutical conposition containing as

. . e f |
e e g RS R BlaT B BRAOHAGR Blafpesel
pharnidteuted] cdnthosit®ner nore active substances sel ected

fromanong 25 antidi abetics, inhibitors of protein

t yrosi nephosphat ase 1, substances which influence

The irﬁ%hﬁ&ﬁlhﬁsfoer@la@éélﬁao&gﬂgﬁw’d%ﬂ drdl thﬁulbi(mﬁfgw%é gid

wering agents, esterol absorption’i Itors,
pharmdbeutical sionposidiope writhsa satective betab3{agnoistic hotivityhe
treatment of obesity and nodul ators or stinmulators of
the adrenergic systemvia alpha 1 and alpha 2 as well

The identieh 8lsb reRféftolcARfolrtiPofydrreaFbanrgia (B9oddrepififg a

invention further relates to a process for preparing a
pharmaseptcal ¢ootpogiivarfar thertseatment angl/or RI@sestiomoRyisgasesNRZ

. _xu 0..R to R7 may have the
conneﬁe?n%ﬁheg%w%@ éf R%%T %?%Feed@h"sér e a conpound of
general formula (I1) HZN OH 3~
The invention further relates to a method for the treatment and/or prevention of
diseases connected with the stimulation of beta-3-receptors, in which a patient is

given an effective amount of a compound of general formula 1.

The invention further relates to a pharmaceutical composition containing as active
substance one or more compounds of general formula (1}, optionally combined with

conventional excipients and/or carriers.

The invention further relates to a pharmaceutical composition containing as active
substance one or more compounds of general formula (1) or the physiologically
acceptable salts thereof and one or more active substances selected from among

antidiabetics, inhibitors of protein tyrosinephosphatase 1, substances which

~ influence deregulated glucose production in the liver, lipid lowering agents,

cholesterol absorption inhibitors, HDL-raising compounds, active substances for the
treatment of obesity and modulators or stimulators of the adrenergic system via alpha
1 and alpha 2 as well as beta 1, beta 2 and beta 3 receptors.
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RR4 10 (11) wherein R3 ‘gd R4 may have the neani ngs
gi ven herei nbefore, is converted by neans of a
chlorinating agent into a conmpound of forrmula (I11)
HZN'~» "Cl R3 R4 15 (I11) the conpound of fornmula
(rrnr), optionally provided with an am no protective
group, reacted wth an_optional l substlto%

The maaﬁtﬂmwh@éreé@teédmwﬁpﬁ%m PreRanng @ §AMAGUD® Of 8rRgithe

formu';ah(] whi ch may be nono- or pol ysubstituted by R10 15

1 NI N/N,NNrNrNNaN NN-/NJ/ N/ /N N OY\
Y YY-X I—BC%\I/N/N NN/N /NI / ~% OOXTrN 025X
21 N> N /I\U/N NN/~% YI-X 02rX /N O/O /N /

(1v) vvherRhQ >% r@nd R10 may have the
meani ngs gi ver® gﬁnbe and the product of
formula (V) HN

(1)
wherein
R' to R” may have the meanings given hereinbefore,

where a compound of general formula (il)

H2N3)4/\/0H

R'R
)

wherein
R® and R* may have the meanings given hereinbefore,
is converted by means of a chlorinating agent into a compound of formula (1)

IHZN:».Y\/CI

R p*
any

the compound of formula (IlI), optionally provided with an amino protective group, is
reacted with an optionally substituted compound selected from among the following

formulae (IV), which may be mono- or polysubstituted by R",




Fi2NR2 R34 (V) 10 wherei ESRZ R3 and R4 may have the
nmeani ngs gi ven herei nbef or is reacted with a
compound of forrmula (Ma) or (Mb) 16 RS-0 R5 O
RLS0O0 RS O HNHNOH HR/I HRO R6 R (Via) (MDb)
where R, R5, R6 and R may have the neani ngs given
herei nbefore, 5 while preferably R8 denotes hydrogen

or o’a;)nal ly s titutedyeN G o-al and pr ef bly
RO dEnagyes hydr or a \é)p sel,eN froma
opit |y s;ab' t ut ed o-al Kyl , o

C3-C8-cycl oal kyl, heterocyclyl, aryl and heteroaryl.
The term al kyl groups, including al kyl groups which
are a part of other groups, 10 denotes branched and
unbr ed al kybﬂroups \Ml{ dNy1 to 10 carbon at )
V\hil oups l1to6 on atons are prefNel r%d .
Par i arlyvp éferred a,r,él kyl groups with™1 to 4

- carbon atoms, particul arly ose with 1 or 2 carbon
at ons. Exan'pl es include: nmethyl, ethyl, propyl,
butyl, pentyl, hexyl, her,p yl, octyl nonyl aq,d decyl
Unl ess [Pt herwi se st at ed, Xabove \)‘?mxl oned

pHaBy| , pentyl, 15 |, hepfyl ) octy ‘n?nyl
and dp | ude al | the’% si bl ex@enéer c ffd\‘ . For
exapie e term propyl includes the two isoneric
groups th-propyl and iso-propyl, the term butyl

i ncl uddd n- butyl, iso-butyl, sec. butyl and
tert.-butyl, the term pentyl ig%,q@les | SO- penty ,
neopgrg-yx etc. o@—)(,n t he above nfyi oned al kZIL

ups
one orh'l\;l}}e hydr efNat oms may .ePtdbnal |y be~ ed
by othe™ groups?” or exanpl e, these al kyl group
be substituted by the halogen atons fluori ne,
chl orine, brom ne or i odi ne. Preferably the

substituents are uarxne or chlorine. The
substl t chi or|n Zns st preferred. Al the
hydrog

(V)

wherein X, Y, Z, R®? and R'® may have the meanings given hereinbefore,

5 and the product of formula (V)

(V)

10 wherein R, R® and R may have the meanings given hereinbefore,

is reacted with a compound of formula (Vla) or (VIb)
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atons of the al kyl group optionally al so be
replaced. 25 Simlarly, in the above-nentioned al kyl
groups, unless otherw se stated, one or nore hydrogen
atons may optionally be replaced, for exanple, by OH,
NC2, or an optionally substituted group selected from
armng OCl C5 al kyl, preferably fethoxy or ethoxy,

- O( pr ef er abl y pheﬁﬁy.l R* Odeteroaryl,
prefera enyl, 30 -0-thiazdl3g,] -0-§ m dazol yl ,
- O pyr HN A i dyl or - 0- pyr &N - Qld or
17 unsat d - 0- het erocycl oal kyl ,

- 0- pyrazg %T-,pyrrolldlnyl - 0- 9 &rﬂ’

- 0- pi perazi rjyl - 0-t et rahydr o- oxazi nyll, C\tl‘ aryl,
preferably Phenyl, heteroaryl, preferﬁal y thienyl,

thiazolyl, im dazolyl, pyridyl, pyrim
pyrazi nyl , (QféSurat ed or unsaturated hgvét?)ocycl oal kyl ,
preferably pyrazolyl, pyrrolidinyl, 5 piperidinyl,

pi pera2| nyl ar tetrahydro oxazi nyl, an am ne group,
wherepR 'eRérBbapd Rfwnay havs the mpenings @menﬁndwerptﬁ@ﬂfnram ne or

i SRR ARG GRS Rl FBSHORAE & S48 i

prefer§Bly &- @dﬁdt@@h?&# enrﬁr%f §roabl selanted frbaxamony optionally
cycl opr opyl groups as well as al kenyl

substigteslips-Cnbriabiey!, &ECa'Cb%lpB}kM'f hgte @yc@#&mka%hsteéoaryl
branched and unbranched al kyl groups with 1 to 10
carbon atons, preferably 1 to 6, particularly

The tepmedliey @lﬂcbupsl wtcﬂueﬁng atkybgroatpsvehichvared padrifaitheragroupast

_ denot%)? Er@,%;‘:lg onnchngtq%ﬁ @?q?tggsn\m ?ggt@rﬁﬂrg&k %gﬁp%ﬁ@;hlle

grou p@@ﬂgﬁ gyﬂo 6 E‘?r‘%ﬁ'%fbms Gk pyéfapBHe ”Wérhc@l‘éﬂ? %Yéferr%@%@)dlkyi

ecen ess 15 'stated otherwi se, the terns
group$3mbdrﬂ3bl4 canboerqﬁbmSpaameul,arly theseawifh 1 digheashpn atoms.

e bt RSP M5 5ROV, ARG A P49, ot an

decyl. Q}Hl@gyd)thbﬁ%é ‘éﬁeﬂ hﬁelmfméntﬂirfédﬂérrhslbfdpw rM’tyl pentyl,

2-enyl and ut etc. Int
hexyl, iisotybh-anbylt n@mé@nsld@arw%ﬂ@@ﬂsth@@@S@P'%?@%M%@%fof
exampﬁ%&ﬁé)} ﬁﬁmedéélt ég\g ‘?sdrrgg lé"ﬁl%%pgbe o Lt | tfﬁég%ropyi

the tery btaiyEmbmideg enbatlyh iso-bliyh rsenebutgtﬂirm‘ iemb—bubﬂ olinerterrapentyl
i odi ne. The substituents fluorine or chlorine are

includes sogranty, NGORENYInSIG t uent fl uorine is particul arly

preferred. It is also

In the above-mentioned alkyl groups one or more hydrogen atoms may optionally be
replaced by other groups. For example, these alkyl groups may be substituted by the
halogen atoms fluorine, chlorine, bromine or iodine. Preferably the substituents are
fluorine or chlorine. The substituent chlorine is most preferred. All the hydrogen

atoms of the alkyl group may optionally also be replaced.

Similarly, in the above-mentioned alkyl groups, unless otherwise stated, one or more
hydrogen atoms may optionally be replaced, for example, by OH, NO2, CN or an

optionally substituted group selected from among -O-C4-Cs-alkyl, preferably methoxy
or ethoxy, -O-(Ce-C14-aryl), preferably phenyloxy, -O-heteroaryl, preferably -O-thienyl,

-O-thiazolyl, -O-imidazolyl, -O-pyridyl, -O-pyrimidy! or -O-pyrazinyl, saturated or
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possible to replace all the;hydrogen atoms of the
al kenyl group. 25 Al kynyl groups as well as al kynyl
groups which are a part of other groups denote
branched and unbranched al kyl groups with 1 to 10
carbon atons, preferably 1 to 6, particularly

unsat e Oslerdal ol RSl T gl 80 . 7

plpen@ih?b/ n@ ! pipdraginy o @-tmtarmdh oR&AMYI n&ls-CdEL%Xw n[yr'eferably phenyl,
ptynyl, octyn non and decyn Unl ess

heterqarwepwf%@bwetmer xéhlazw lmmlybrnyﬁw@fpynr@mybgf wa-lnyl
saturdf80) 8 Rl BRI prefie b pmat i oty

p|pencﬂmyinp;peFazin)&mmq;ﬁmydirdﬁexamnm Iautapmyé grcmnp tjm‘g’%erattig
i somer rou . an u nyl ,
methyldame, hSrieiBey BhrariefIRAr BRI A AetIaeCoT oy &
L
unsatiPaHPSR): Orrﬁ@%yn%/mepﬁﬂe@é}ab@bk rEﬁmHﬁEbl?P@rﬂH by- ® év%!oamw

groups. t hese ynyl grodps nmay be
prefergblysyclobesyl orgyclopray hal ogen atons fl uori ne,

chlorine, brom ne or iodine. The substituents fluorine

or chlorine are preferred. The substituent fluorine is

AIkenﬁ@r@uMJh@WeM ARl Ak O?II efbugstwhigharéa paﬁpﬁﬁ@théﬁ?m;)s denote
rogen atons of the al kynyl group

h
branchafgagfisngw%eg @it geoUps withhinde 118 carbay alpsremralierably 1 to 6,
partlcdlglﬁéreg%ragﬁm gcs Q%r il %ﬂ; S Nch goﬁtg nla4t IS?&% &HrBYB-carbon

n atons,
doubl@bemlExam@esﬁndmde MQMQbrbpebﬁ mﬂsﬁmbpbayl buténmay

pentelg)aﬁg){q?&unpg oﬁ&% fen ‘f - rl]e ) | anc”r:]gcenyl Unless
stated %ﬁ% &%/ Ith? té\‘frﬁ }_%%p)eng\ BM{en I p@’ﬁ'té‘{y}"hexeh'fflahléiﬂehy?b}é{enyl
nonenyNarad dyd:enyd:@s&tﬂ) ahoyé JnCiLNHSEiQﬂ‘@I ngﬂs!ble NW#CN@WBW?TZ

- N - l, - kyl ),; SO2- al N I
examplﬁ%g%%ute@%%g%?the |mgeréc¥ g}’oups é&hﬁ(%ﬁw b%ﬂzz &53}1 and
but-3 _e,%il@bal kyl, -CONHaryl, -CON(al kyl)-alkyl,

al kyl)-ar - SO2NH- al kyl, -SO2NH aryl,

In the aggmdpmntlpngad thnyl grouggpqp;grkrppl)e_ de;;pgen gtoamskmay optionally
be repéa%g@pl%g oth% g éﬁbﬁ’eFoisﬁfé ‘)Iﬁél‘%ﬁ&%@n l 85@3&9%@ be'Ribstituted
by thepatdgoredtonsf fluosinen ehIonnehlbm’mine or i:mtiﬂé.d’theasd@stiﬁﬂants fluorine
or chlc{jlgﬂlé? e;rlgnlﬂe}gﬁqn&edq;rg,e@,ugé@eg &g?{r%bik%aﬁlq@iy%rgérred. Itis also

iR h fh)‘ifd% 3t Bﬁ&ﬁfﬂwe%ﬁk etlyMftoup
possitt {&'8%@ P/tke eroa y net hoxy or uet hoxy, -COOH
or -C(]\IH2 Exanpl es of heteroaryl groups are 5 to

AlkynyjrgFortrJep%be?sr v%gll gg%ﬂ(yny[group% r'ué:h Ié‘u('aet & rpgﬂrc*lother groups denote
branched and unbranched alkyl groups with 1 to 10 carbon atoms, preferably 1 to 6,
particularly preferably 1 to 4 carbon atoms which contain at least one carbon-carbon
triple bond. Examples include: ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl,
octynyl, nonynyl and decynyl. Unless otherwise mentioned, the terms propynyl,
butyny!, pentynyl, hexynyl, heptynyl, octynyl, nonynyl and decynyl used above
include all the possible isomeric forms. For example, the term butynyl includes the
isomeric groups but-1-ynyl, but-2-ynyl and but-3-ynyl, etc.

In the above-mentioned alkynyl groups one or more hydrogen atoms may optionally

. be replaced by other groups. For example, these atkynyl groups may be substituted
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20 rings wherein up to thrﬁf C atonms may be repl aced
by one heteroatons sel ect from anong oxygen,
nitrogen or sul phur, for exanple furan, thiophene,
pyrrole, pyrazole, imdazole, triazole, tetrazole,
pyri di ne, pyridazine, pyrimdine, pyrazine, triazine,

by the\agercatoR sl ie: ChibBOS. HeRing Ab o drecbeRlieRfs fisrine
or chidtiel éf@fﬁreﬁén@ds ?hb %uﬁgﬂﬁbhﬁﬂ%nb% ?aﬁﬁﬂ@%r@f&ﬁhd 29s also

such benzi m dazol e, and these heterocycl es may
possibimta quewlueeéwsmgamatemsmfdhe@dmrmw carry one or

nore of the follow ng substituents: OH NO2, CN, -NH2,

-NH al kyl, -N(al kyl)-alkyl, -NHaryl, -N(al kyl)-aryl,

The terrﬂ"éiﬁcfériol/és an Hrsaed phg syﬂéﬁﬂ Mtrh 1638 @érb(ﬁh atoms, preferably
CO aryl, -NHSQR2-al ky - NHS

6to 14 mrbpﬂﬁtqmgogregerﬁbly 6 oq\[ﬂgpﬂg}qw atems, g}qgt prefe@]ygplw’pyl
which PERdloply baUepRiiec ant Py RIS suly i i mora f the
followie@_@aFﬂsﬁt?elyﬂ_s: OHBOaDY, emfoew%géepralsmw, aNkiyalkyl, dﬂ@dékyl)~alkyl,
NH-argh s Rk onti D ReTer, NG e an Nigika bkl e co-
aryl, -NRSO5! Caﬂﬁ) an > ggélky[g -NHS@E&?! yN@lkﬁiSelzl@nkyl -N(alkyl)-

parti erabl y net hyl " or

SOz-aryO-COL- alBylaJSQ:l alkypr@Oeaa) ACONHIGKY, @Ofdﬁl‘ﬁikx‘., -C@tamy,

conAR N SRl S B AL, S P 5O B .

-sozN(élk;ﬁyshm alkylkyDLOLEYG] -3 elkﬂatsxeqﬂ eidtrarolyN $alogent 65t example
cycl oal’kyl groups with to 8 carbon atons,

fiuonn@,)@m%me, dyemisr @pgdinec pfgf@gg{yyﬂuorwcq reheQTing, partrcularly
quonn%yé 9@?5%@”?"&&%‘@? e I%Xéﬂ( yﬁ%(rgl:@%ﬂg ‘f:)'?é( 5 Ctﬁ% ?é iy e#k% most

partlcmw pz’efaewbiy mbiHyEo;eethbll @-(m@aawby& prefarablgesiethoxy or ethoxy,

cycl 2 é groups may optionally also carry one or
®ituents or be annellated to a benzene ring.

10 Unless ot herwi se stated in the definitions,
- exanpl es of heterocycl oal kyl or heterocyclyl groups
Examples:bﬁhiete&aryl @oups ale brtarfiBrmeembeeadimanedopbicyclic heteroaryl

rings v SbEl Bine 028 Al B SR0EadBY P gt SRR
from ahRngXydeRS hifrdfen bEURRKAT fol exampheiuran thiophehachyrmse,

a-pyran, y-pyran, dioxolane, tetrahydropyran,
pyrazol, moledtmﬁmettﬁtr@mienéyrlddnﬁ Svefiazing; pyirpidifiee pyrazine,

trlazmér) yﬁrfagél' n %be%leo{Hléjiolr@ éh@ﬁ ra%é b%5d lra% Feamllle %'agﬁ of the

rlne i m daz I'ne frazo
abovePydntibhzd heterpyytlos ehayeoptionally alse, beaanpneelleiedwm a benzene ring,

such atsrble%élln%gazct:lgt ggdz Ithese heterocycles may optionally be substituted and
preferably carry one or more of the following substituents: OH, NOz, CN, -NHy, -NH-
alkyl, -N(alkyl)-alkyl, -NH-aryl, -N(alkyl)-aryl, -NHCO-alkyl, -NHCO-aryl, -N(alky!)-CO-
alkyl, -N(alkyl)-CO-aryl, -NHSO,-alkyl, -NHSO-aryl, -N(alkyl}-SOz-alkyl, -N(alkyl)-
S0,-aryl, -COs-alkyl, -SOz-alkyl, -SO,-aryl, -CONH-alkyl, -CONH-aryl, -CON(alkyl)-
alkyl, -CON(alkyl)-aryl, -SO;NH-alkyl, -SO;NH-aryl, -SOzN(alkyl)-alkyl, -SO,N(alkyl)-
aryl, -O-alkyl, -O-aryl -S-alkyl, -S-aryl, -CONH,, halogen, preferably fluorine or
chlorine, C1-Cyg-alkyl, preferably C4-Cs-alkyl, preferably C4-Cs-alkyl, particularly
preferably methyl or ethyl, -O-(C4-Cs-alkyl), preferably methoxy or ethoxy, -COOH,
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nor phol i ne, thionDrphoIine di azepan, oxazi ne,

t et rahydr o- oxazi nyl , |soth|%zole and pyrazolidine,
preferably pyrazolyl, pyrrolidinyl, piperidinyl,

pi perazi nyl or tetrahydro- oxazinyl, while the

het erocyclic group may optionally be substituted. 20

—coalhh PPN oIk ar SCarm oA “SpeR s Ak ReBaly

Subst,ﬁﬂé@ﬁhbﬁﬂ prodrugs, and conpounds of general formula I
ontain two groups that can be cleaved in-vivo

are so-call ed double prodrugs. 25 By a group which can

croms S8 RLEOLRILREHS o AR P GBS0l SRR

to 8 c@iﬁﬁﬁta@@nby@i" @)’(ﬁmp!dWWclombbﬁan;lomtw ﬁ?/d:lo @ﬁtyl cyclopentenyl,

het er oar cl oal ken etero- cyc kyl
cyc!orexylcgy@p%@x@}y raysigpeptyl or cyclooctyl, preferably cyclopropyl,

cyclopélaln@% %@%%?)?yal ﬁ\&ll’& é_aéﬁl%? w&g{ E{ﬁn)tl?ﬁéd 2l&¥LK{T groups may

optionalBHEISO)dsryad ey O) inoed kythstitudtls oabkydnneflatefido abbgnzene ring.
Cl-C6-al kyl, particularly preferably nmethyl, ethyl,
n-propyl, isopropyl, n-butyl, n-pentyl or n-hexyl,

Unles§ Bthefd |§é\’§tateﬂr| ftﬁ‘é annY tibrls, %F&ﬁé@éﬂ Hfé&broo?@h‘éll@t‘bﬁr ly

preferably cyc ohexyl - )-ary
heterqwelsrlegmbby infaudecs- a bk pf Y- rphmhszre;d ;saturatacﬂl mTquaturated

heterogyglp lr»\z'gc::ﬁ/ m%&lm@ng CHC%y%&;f & ad t@ﬁh%éasd{'nﬁ%(%atoms, for

examﬂi@&éﬂé’@cﬁ?ﬂ)u)éa& R?@%ﬂc@l@ﬂuy%q%—a@\ﬁ%ﬂd% e, a-pyran, y-pyran,

dioxolar@(tetTatsydoap PR, dxox%e,aﬂkyﬁyqthp@henemhmime dithisfianeabl y

pyrrolln@_éyra_‘gi;r%(( %raﬁo tr!)ey By (ﬂﬁ_l cg mgﬁ\%l%(gg 'E%( %}&%%ﬂwr te(_t)rrazole

p|per|dn%‘|( (@(d%)z ?)/nhdmié Xdyraﬂﬁe-ﬁpﬁ’l@@(r@) tridZng, tetpazther abl y
- Cl- C6- al kyI , partlcul arly preferably

morphotune,cﬂ;;mora@pm diazepadceapzigenigtra y@;@w@yimsgm%gle and
orasqFRT A ikoob. oy B, S omcgetyn

oxazingtyiwtileghe leterscyctieagroup mamﬂmﬂaﬂy beesttiMm:l.f ol | owi ng
groups: -OH, -fornyl, -C(O-alkyl, -C(O-aryl,
-C(O -heteroaryl, CHZCI:( O - al kyl ,

The con%lg r‘?c?stdﬁ th@%bg%/g ?'g\'ﬁkébai forﬁ(utékﬁ}wm&h gbitdin et Makihn be
cleaved in-vivo are so-called prodrugs, and compounds of general formula | which

contain two groups that can be cleaved in-vivo are so-called double prodrugs.

By a group which can be converted in-vivo into a carboxy group is meant for example

an ester of formula -CO2R", where
R"  denotes hydroxymethyl, alkenyl, alkynyl, aryl, heteroaryl, cycloalkenyl, hetero-

'cycloalkyl, C+-Cs-alkoxycarbonyl, 1,3-dihydro-3-oxo-1-isobenzofuranol, -C(-alkyl)(-

alkyl)-OC(O)-alkyl, -CHC(O)NH(-alkyl), -CHC(O)N(-alkyl)(-alkyl),

-alkyl, preferably Cq-Cg-alkyl, particularly preferably methyl, ethyl, n-propyl, isopropyl,
n-butyl, n-pentyl or n-hexyl,

cycloalkyl, preferably C1-Ce-cycloalkyl, particularly preferably cyclohexyl,
-(C4-Cs-alkyl)-aryl, preferably (C-Cs-alkyl)-phenyl, particularly preferably benzyl,
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al koxy-carbonyl, particul agdy preferably
met hoxycar bonyl , et hoxycarbonyl, 15

n- propyl oxycar bonyl , i sopropyl oxycarbonyl,
n- but yl oxycar bonyl, n-pentyl oxycar bonyl,
n- hexyl oxycar bonyl, cycl ohexyl oxycar bonyl

-CHC(E):)EIE %bﬁé@ﬁga%%ab _yﬁ(&(é)w %ng‘)gpo 1Ca-alky), particularly

prefer;mlyf.@Hijb (ﬂ@% Cl- C3-al kyl ) - phenyl part| cularly
preferably benzyl oxycar bonyl

CH IO AB kYRR D - GHY CHAAG ER -G o B riastigularly
prefera r%ﬁiﬂf‘%g&%b&@b@ﬁ%hﬂgﬁw mg Q/O EF%EI'( ;?/fl—%r)é@(@) n-

propyl 2-CHit Ok K3C (@emiplutyl et If[ON&LC&ﬁ,E(OG!{@)—t-butyl or

CHOGURSEI RSl E R TR N Crir oA RS WA Breterably
-CHzoEf(@){) %&EW (ﬂq Sl @Feﬁ{%e&w@@@ﬁ @gl CUHAOLYO)- n-butyl or

prefera tort ne conpound ording to
-CHOQiQettbivtyl. may be in the form of the i ndi vi dua

optical isomers, mxtures of the individua

enantioners, diastereoners or racemates, 30 prodrugs,

By a gftﬁlﬂ)t\ivﬁlcﬁrdéﬂrw&rﬂlé@tedﬁnldﬂ@ ihey msgfphbhanﬁ@elbpmm group is
salts, solvates and hydrates as well as in the form of

meantforeexanapletnecef the fellowirg oraumsondi ng aci d addi ti on

-on, AR AGaRIE CRIEARR o bherigRvl ) doetb BBy c"

-CH(- aﬂ@l)@E(%%lk;ﬁgﬁ(%lhyi}s(ﬁaikﬁmm) alkgl; - mwau@d qureferamy @1-Co-
or e
alkoxy G0 A, BTigH GHS PrefSI Al MO EATIONYh SHFSYEETONY,
I
morooGEESH PRI APRCTSH HaTscdBehy En peryycarbory
n-hexyidxysplhbmmiyt; cyniohexyjoxmairlmmm mhegtydnxynatbonyl n-octyloxycarbonyl

ra-toluenesul phonic, trifluoroacetic, tartaric,
orn- ”‘g!yﬂ‘?’?ygag’roqlfgt hanesul phoni ¢ acid. 5 Moreover, if the
-COy(- @?%&&Hﬁ?‘éﬂﬂSpr%ferfa@!y“@l@(ic1td)§1§1k9blphleﬂﬁld paamumny freferably

or another acid group, they may
begziﬁgzmlﬁéh@m)ﬂ,, if desired, be converted into the salts

b
corpf. el bt lse Thio The Cphyerol orcal by o
-C(O)- ﬁét%@cﬁé@ﬂp@efléﬁddttlﬁ%)yﬂitﬂn@ﬂfor nixdtinelpl e bases for this
sSe | ncl ude (o]§
-C(0)-Plivh ossTaratin e el G- Cg VBB AT BreTerabanarasiysuiphony-
ethdkydh oYL 3 ho 3 St dxyBhibRRgl-am ne.

Halogen generally denotes fluorine, chlorine, bromine or iodine, preferably chlorine or
fluorine, particularly preferably fluorine.

The compounds according to the invention may be in the form of the individual
optical isomers, mixtures of the individual enantiomers, diastereomers or racemates,
prodrugs, double prodrugs and in the form of the tautomers, salts, solvates and
hydrates as well as in the form of the free bases or the corresponding acid addition
salts with pharmacologically acceptable acids - such as for example acid addition
salts with hydrohalic acids, for example hydrochloric or hydrobromic acid, or organic

acids, such as for example oxalic, fumaric, diglycolic, formic, malic, benzoic,
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Moreodg fts 1abgourTs: ¢

Mor eover the conpounds of §$neral formula | obtained
may be resolved into their“ enantioners and/ or
di astereoners. 15 Thus, for exanple, the conpounds of
general fornula | obt ai ned which occur as racemates
may be separ at ed by rret hods known per se (cf. Alli nger
and Elie) " Topi n Stereochemstry",
Eleic

benze%ﬁU'bBOn'W P%VP'P‘PHSQW@P% é‘@et'cl g‘?“??H'Bh?'H%:I lutsic R
e f
g R Bsh Ur g Rl PREMORetihoR,
triffluoroheetic, da:&micercénuermablnamdseilpjmwsa@d their 20
physi cal -chem cal differences using nmethods known per
se, e.g. by chromat ography and/or fractional

Moreo%EY, 3t thi! ﬁe’i@bémﬁouﬁa@of formUREISAUS OFRMEW Eoitam & BhRIoRG Group
inracemc form ggmﬂy subsequent |y be resol ved

or anothgraaaid |rmpathqmgy Subseguaitly oif dgsised e conmggted into the salts

erec RO B0 AL AEARAE DL s i e
physididgicalpacee ta(tﬂé balisiticrast. Saitatslotbases Por thegairpose ithLhie for
an opti cal active substance whi ch forms, salts

example £pUBT mé@mg\g!@hpa@s&ugl hudioxide, Syclahexiamine sihapglamine,
icularly acids and the activated
dletha[}erl va%fa\ﬁggp%baﬂ Hﬂﬁﬁg t hereof, and separating the
di astereoneric mxture of salts or derivatives thus
n the asi f.their differen N .
Haerera oradad oblaliet oty p i ofed i their
enantlblﬂe?saéﬁélof tRBdre8mivs e di astereomeric salts or
derivatives by the action of suitable agents.
tically active acids in comon use are e.g. the D

o
s, SRl e Byt Bl PSRE lhro
racematélsdnay dargearstel phonétbods lkdowglpdr&m(cf mir@er Ns rb.arahd Eliel E.
or _quinic acid. |y active 22

L.in “'Fﬁ;lycsb@ tespochemiping, V@E)G gwle(y Iptq;gq;fpﬂng 19{d) gﬁo %helr optical
antrpoér?rg%/ bﬁ@'cg%(p%%ﬁ%?f ?SE{érﬁgEdt?ﬁ&llé f‘wnﬁ'é‘kt)onyl 2fa%¥nﬁﬁé’tﬁ9 lc&rbon

oxycar

~ atoms ks be WemIVedR!ntmﬁ;emchpstemnemmn thedbdgjs sitbsiri t ut ed

physiclherBise il oragiist isifl HeTcS Rhouh e e SESiROEBleaTaphy

and/orﬁfh%%hal &P@taﬂlﬁﬁﬁéﬁ téﬂﬂ‘if tﬁ@sé@dmb@@:ﬁ@ésﬁfé oltaiheldan eacathic
or heterocyclyl nmono- or polysubstituted by R10,

form, thiag mayrRRubsequiantsbaresalvart iInnthenenansigmera@smmentioned above.
Particularly preferred is a triazole nono- or
pol ysubstituted by R10, a 1, 4-dioxo-3,4-dihydro-1 H 10

The er¥tibaicre afe prafeeiblyoserhiesiubstdltimnesbpayatidtOon ahiral phases or
by recr%r%?a)fl?sjart?og?rzo% IagIo%%car\rl?yngétw%rsolvent or by reacting with an optically
active substance which forms salts or derivatives such as e.g. esters or amides with
the racemic compound, particularly acids and the activated derivatives or alcohols
thereof, and separating the diastereomeric mixture of salts or derivatives thus
obtained, e.g. on the basis of their differences in solubility, whi!st the free antipodes
may be released from the pure diastereomeric salts or derivatives by the action of
suitable agents. Optically active acids in common use are e.g. the D- and L-forms of
tartaric acid or dibenzoyltartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,

camphorsulphonic acid, glutamic acid, aspartic acid or quinic acid. An optically active
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pol ysubstituted by R10, a ginzinidazole nono- or
pol ysubstituted by R10 or i m dazol e nono- or
pol ysubstituted by R10. Most particularly preferred
meani ngs of the substituent R2 are a 1
H-[1 2,3]triazol-1-yl nonosubstituted by R10, a
dIOXO 3, 4-dj hydro-1 H phthal azi n-2-y
3|C0hq4rﬁ?ﬁi‘s%§i)f exaregle, 15 Ay- )r@@nthézf ang 2p- qmtpa'amtlvs. gfyhggaup in

amnde@f’&?éggﬁ%ﬂé W@fjb%% (E%Cbr ér ﬂ@ﬁﬂ%mxg@ér%bn}r yl

nono It ut an | zol
nmonosubsti t ut ed by R10. The substituents R3 and R4 may

The suTBTA yhalisore et oagrapsLeRbEcad P ReRoRy ! profirably

substi%%o%t_ﬁgl?ﬁﬂ.'yllﬁé‘rltlgwagg rpr&éréﬁy ghK ¥ubstitdEntR edeiAds pheny!.

4"t ogether represent a 2- to
7- nenbered alkylene brldge , preferably a 2- to

e  RBER S 0 8, ) 605 bASE R e B 1 e

polysu‘b@ﬁ@téd u&e@" Ryherd FCTomtivs at 1ot Bnehﬁray@lnyata& deatitelsrly
referably R4 denotes rregglfw The SUbS“@éMgl{Q}G?H

preferrﬁsl is adﬂamlemmwrm&@ybﬁ%md by B> ghbddieraréd-

oo % SR ER ™ LA 0
polysubéclﬁ(;&iﬁ%bf @b@izlnylia)azolel\meﬁ&elaptlyllysubs@tblﬁaj 8y R’ d@i B8,
opti ona titut
imidazele '@QDEyET B‘%ﬁ'ﬁ?ﬁgﬁaé}gﬁt 18'ng| |y subgt istjufed e
Most p%?‘t‘cﬁﬂé)r f‘b ed’ﬁfefaﬁf 'df thy dUBERNentRY @A 1 HOY é!!]@}tnazol 1-yl

anesu p | am no, net hanesul phon
monoaﬂbstlmmwhwm%@‘l Aedioxo- G&dﬁwdrmilyl piﬁhalaa@r%wemnyosubstltuted

t fI f
by R AP aeg s b 7o et bl BPRT 2 nefihisBeet Loy
monoéﬂ@%hﬂdtéd By Ré?oﬁémrﬁtubﬁélﬂ vembaoRabstiRfedny FRP. i s
hydrogen.  The substituent R8 may represent hydrogen

or Cl-C5-alkyl, preferably nethyl. 5 The substituent

e o BRI RO Y RABEqefl LD bloMPRET o o
ano ptm:}mtallxb Balb:tt;tu‘&d pbup seledtquhfeoryl ampyg CayGe-ayclaakyb ph€ayTs-alkyl,

The su st tuent R10 may represent OH, NO2, CN, -OCHF2,
preferaby-£s- iﬂ@‘ -NHal kyl, -N(-alkyl)-alkyl, -N+aryl,

andeo@)ehﬁ/ér)regféélent_ a (ZNE@@T\QJ);HEI(S}E%%G alkﬁawéwbge ?J(‘eféﬂably a2-to

5-membarsDaliytenie, bridge; aaﬂy;u;ag@zan ethy?:ane brldge

A substituted R®or R* is preferably substituted by C4-Cs-alkyl.
Preferably R® denotes methyl.
Preferably R* denotes methyl.

The substituents R®, R® and R” may independently of one another denote hydrogen
or a group selected from among halogen, cyano, -NRECO-(C+-Cs-alkyl), -NR®CO-aryl,
"NRBS0,-(C4-Cs-alkyl), -NR®SO,-aryl, -CO:R®, -SO,R, -CONHR?, -SO,NHR?, -OR’,
optionally substituted C3-Ce-cycloalky! and optionaily substituted C+-Cqq-alkyl,
preferably hydrogen, halogen, cyano, methoxy, methanesulphonylamino,
methanesulphonyl, difluoromethoxy, trifluoromethoxy, difluoromethyl or

- trifluoromethyl, particularly hydrogen, fluorine, chlorine or.cyano. .
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al kyl, -N(-al kyl)-SC2-aryl C02- al kyl , -SO2-al kyl
-S02-aryl, -CONH al kyl, %@J\IH— aryl,

- CON( - al kyI ) - al kyl , -CO\l( al kyl )-aryl , - SO2NH al kyl ,
-SO2NH aryl, -SO2N(-al kyl)-al kyl, -S02N(-al kyl)-aryl,
-Oal kyl, -0- aryl - S-al kyI -S-aryl, hal ogen,

Cl- C10- al C

A mostwq%quéqrwy dlé fglﬂl‘q)@n 0 t%éqhg@ﬁlegiq(& C“QCJ\IW hydrogen.
2, 5-di hydr o- 5- oxo- 4H 1, 2, 4- oxadi azol - 3-yl,
2, 5-di hydr o- 5- oxo0-4H-1, 2, 4-t hi adi azol - 3- yI

The sabsitdentyRfr mag represent Hydrodersor Gx&skilkylj preérablyyrhethyl.
tetrazolyl, heterocyclyl, aryl or heteroaryl.
Preferably R10 denotes -()—| -NO2, -CN, -NH2, -1,

The sob¥tfENtR® m Wnt hy&‘r@ﬁ@%tlonww@t@té’d anfPd# dptionally

benzyl oxyca ethoxycarbon

SUbSU%@%gﬁS&E@aWb e erammalwe&ubagwecspwnylwwdw it igphenyl.
pyridin-2-yl, 6 nethoxy-pyridin-3-yl, phenyl,
4-hydroxypheny|, 4-f | uor ophenyl , 4-nethoxy- phenyl,

The sdbﬁmﬂlémwﬂ@myéy represdnt GHEN@L, CNhi@DHER--DGH 3, -NH;, ,-NH- alkyi,

1‘ @@%W):'éltby al?Pﬁ)'Hen- ré{@bvl?—a@éd tqt%l i\ Eo@%@&“dl

S A NGTRO B PARISORIGY AR ORMIRING SO
eaﬂcylt-m alkyds B D aeylt _c!)@ba@«yh eBal- a!lﬂdxrﬁ@mleCQNl-ﬂ%‘alkyl
e N SR S R O
\&rﬂg%zrgeﬁlk@@%gsdzm%znyggarg C@Q%IWH-O-&Q/I Jszamypbs -aryl,
(hedagery, Cn1Gro-akkl RO-GeCaalkyl), -CORRNCONHR SN -Ikg)SO
%Iky?, -%%%—1@021\41 )}\fl -%C')_NﬁOHFfLZ,S% |E§{CHO-5—OXO—4H—1 ,2,4-oxadiazol-3-yl,
2,5-dihydro-5-ox0-4H-1,2,4-thiadiazol-3-yl, 2,5-dihydro-2-ox0-3H-1,2,4,5-
oxathiadiazol-4-yl, tetrazolyl, heterocyclyl, aryl or heteroaryl.

Preferably R'% denotes -OH, -NO3, -CN, -NHg, -I, -N{CHz)2, -NHCO,CHj,
-NHSO,CHs, -S0O2N(CHjs)., -CO2H, benzyloxycarbonyl, ethoxycarbony!,
methoxycarbonyl, -CONHOH, tetrazol-5-yl, pyridin-4-yl, pyridin-2-yl, 6-
methoxy-pyridin-3-yl, phenyl, 4-hydroxyphenyl, 4-fluorophenyl, 4-methoxy-
phenyl, 4-aminophenyl, 4-nitrophenyl, thiophen-2-yl, 5-methyl-thiophen-2-yi,
3,5-dimethyl-isoxazol-4-yi or 1-acetyl-2-amino-propenyl.

The compounds according to the invention may be prepared by the methods of
synthesis described below, while formulae (1) to (V1) and the substituents of general
formulae R' to R” have the meanings given hereinbefore. These methods are

intended as an illustration of the invention without restricting it to their content.
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BHNOOHR (Via) HI e 1 (Vib) RLS'o R5 OH R HNO
HwRz RERR H~R SG hut zgruppe Re SG =
protective group 5 CGeneral nethods of synthesis

Synt hesi s of the 3-chl oropropyl am ne-hydrochl ori des
HZNMAOH vy HZN ~ R d 3 Ra RsJ(R4 _ 10 130 mol
thionyl chloride were slowy added dropw %% at 0Cto a

ﬁ'ﬁ[ubhon of 10Q nmpin3-ALi n@but araG in 5

L
ylene chloride / d}éﬂﬁ/lformﬂe 4N~

R/ii gorous stirring. AfReR'the addition hadggnged the
{" action mxture was rg f"zuxed for about 1 hﬁl[l (h) at
ef lux tenperature and then stirred for abou 36" h' at
anbi ent 15 tenperature. The solvent was renoved and

he resi due was conblned wth 18 nL acetonitrile with
_és.u_gég AN B was fiH+eret—off—and—dni »

Synthesi s ofstfpe tert-butyl
(3-chl oropropyl YVicarbanrates H _ G 0O N, C
|d RaRa 5 100 mmol di-tert.-butyl di carbong

added batchw sg_to sol ution of 140 mmol
3- chl or opr opy!| aﬁhs{ "blrcn:hl oride and 330 r
triethylam pge ! chioride at anb ent)
tenperature-w [ Jtirring. After the addition
had ended
R\s"g R® OH
_HN N7(\,R2
) R R
H Y
SG= Schutzgruppe R®
SG = protective group
General methods of synthesis
Synthesis of the 3-chloropropylamine-hydrochlorides
H,N OH e H,N Ci

R R* R® R*

130 mmol thionyl chloride were slowly added dropwise at 0°C to a solution of 100

" mmol 3-amingbutano! in 50 mL methylene chloride / dimethylformamide (50:1) with

vigorous stirring. After the addition had ended the reaction mixture was refluxed for
about 1 hour {h) at reflux temperature and then stirred for about 16 h at ambient
temperature. The solvent was removed and the residue was combined with 10 mL

acetonitrile with stirring. The solid was filtered off and dried.
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the reaction mxture was s érred for about 4 days (d)
at anbi ent tenperature (Fﬂ% The sol vent was renoved
and the residue was taken up in about 100 nL ethyl 10
acetate and about 200 nL water. The phases were
separated and the aqueous phase was extracted tw ce
wi t h about 100 nL et hyl acetate The conbi ned organic
Synthegis gbthafertzbulidd BiQ[BBRIAP shamatass with 100 ni

mater dried over sodium sulphate and the sol vent was
elininated using the rotary evaporator. 15 Synthesis

of thelqiubstituted tertybutyl H
H,N ' romd_)_c.arbaﬂ‘ﬂ§9§J @ NRzZ 101 R3
4O R3 Ra 11 nmol sod h wer e added bat chwi se
Ra 5Cto a solution of mQ)I HRR2 20 in 15 nL of

1,3-dinethyl-3,4,5 6-tetrahydro-2(1 H)-pyrim done,
with vigorous stirring. After the devel opment of gas

100 mRA gPREEBUNARCARRNIARCFE KK PLARRWR ' Coiliion BP 746 mimol
3-chlofopropiaming loyarbghlordd and t380i mml trietiiyl8miieniat400 mi. methylene

chioridecaaRUIes ERAT R Fitbasrius SR aR8r e A0dten hegh ended
the reéEt%h%&td‘r‘@%va%t Jfrfe%ﬂ‘o? abodPPHAYs (&b%t%nﬂﬁeﬁ@hﬁi&atum (RT)

errper ature an hen pour ed Into i ce water/
The sadventiwascrenaivedzant th@hesqdhaym iakee upep abautsa)oo mildethyk

sceseSSHGOS IS o BT3B e, B0 i

phase%@dra%%wtwléé WithtdbaRs 100tn|‘|1_ &6 stetol. Ghe ddﬁﬁhiine@ﬂotdjanlc

about 100 nL saturated, aqueous sodium chlorid

phases wiete washed ebegt tnee fimes it 809 mlnwates drige Ovem@dlum

sopnai b oA bl Lot ety SbharabR g

Rz v ORSRRSR‘ v 52 trifluoroacetic acid were

I
Synthﬂaddgeéntgoﬁgg&fmo gdu ?’pbutyi JS-ammJQrthyrlt) cs?r %%ates

phenyl ) - 2- oxo-i m dazolidin-1-yl]-1,1-di nmethyl -propyl }-
carbamate in 5 nL dichl oronet hane at ambi ent

ten‘pelriat ure with vigorous stirring. The reactHon
\\, Glrred fort HRSrox. 16 t b Rt R?

r4e and then freet™om the sd¥¥en
37 Va4
OR R

11 mmol sodium hydride were added batchwise at 5°C to a solution of 10 mmol HR?
in 15 mL of 1,3-dimethyl-3,4,5,6-tétrahydro-2(1 H)-pyrimidone, with vigorous stirring.
After the development of gas had ended the reaction mixture was stirred for about 1h
at 0°C and 10 mmol tert-butyl (3-chloropropyl)-carbamate in 5 mL. 1,3-dimethyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidone and 1 mmol tetrabutylammonium iodide were
added. The reaction mixture was stirred for approx. 48 h at ambient temperature and
then poured into 450 mL ice water/ ethyl acetate 2:1. The phases were separated
and the aqueous phase was extracted about three times with 100 mL ethyl acetate.
The combined organic phases were washed about five times with 100 mL water, then

with about 100 mL saturated, aqueous sodium chloride solution, dried and freed from

the solvent. The residue was purified by flash column chromatography.
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chloride solution. The organic phase was dried and freed from the solvent.

The residue was stirred w di et hyl ether or purified
by flash colum 10 chromat®graphy. The free base was
prepared fromthe am ne-bistrifl uoroacetate obtained
usi ng known nethods. 15 Synthesis route A): Synthesis
of the substituted 2-chloro-1 -phenyl ethanones R S 0
RS 0O RR-~SORSOHMI HNOO HR/ Hr R RSRS 20
Synthegis ghifle substfiied BMIRESr | de were added dropwi se with
vigorous stirring to a solution of 10 mmol
1- phenyl et hanone i n about 50 nL dichl oronet hane at 0OC

over Happrox. 30 mn. The reaction m xture was
pei‘:m@x/\\qyﬁpprox. 3 h, cool @d.N© i erf 25
tengrg e and washe@ w th abou Lt wat er, about
50 sdturated, aqueous sodi umRiydRogen carbonate

sol ution and about 50 nL saturated aqueous sodi um
chl oride solution. The organi c phase was dried and

. f . I PN ' 124, _
2 mt. bR TE B o 3o YO e andl iy o
phenyl?tlz-oxo-lﬁniga@olﬁﬁn—l?—%h };}Ibdiﬁlithw-ﬁibpyl}ﬂcflél‘bamafeﬁn RML5 5 5
, mmol  bor ane-t et r ahydr of ur.an, co X . in_ . .
dichiofERa BRYRPLP AP 1P E GO AV GBI BeS G Geaq feagtion mixture

ki i

s Iy RS0, AT YO e 8 i s enson
The resitucahigsistired with didthigk ethheodpurdfiesiefiastogoiumn
chromatography.

The free base was prepared from the amine-bistrifluoroacetate obtained using known

methods.

Synthesis route A):

Svynthesis of the substituted 2-chloro-1-phenylethanones

R\§gg R° o Rk?:g ® o
HN , HN cl
—————
H R’ H R’
R® R®

30 mmo! sulphuryt chloride were added dropwise with vigorous stirring to a solution

of 10 mmol 1-phenylethanone in about 50 mL dichloromethane at 0°C over approx.
30 min. The reaction mixture was refluxed for approx. 3 h, cooled {o ambient
temperature and washed with about 50 mL water, about 50 mL saturated, aqueous

sodium hydrogen carbonate solution and about 50 mL saturated aqueous sodium
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gas had ended the reactlon%yas stirred for approx. 16
h at anbi ent tenperature & then poured into about
450 m - water/ ethyl acetate 2:1. The phases were
separated 10 and the aqueous phase was extracted about
three tinmes with 100 nL ethyl acetate. The combined
ce wwth 100 nL
VT At ] i at ed, aqueous
sodlun1chlor|de solutlon dried and freed from the

solvent. The residue was purified by flash col um
Rx\ utogatography 15 By using aﬂ1en Ehloselectlve

I

RCi n@ agent (Shinichi, 1. Reqgti ons 1998,
HN5§ 395 | 76,4l | abaum S I\/ariléolské ot

Asymmetry 1992, 3,HN4Zs kt, R ;
ron Letters
’ ong,7 Q ; Al Qi ao,

dyake, C. H-—¥&Pd, S. A Tet

HTOO¥ 3R’ 1705- 1708: Yaozhong,
M ; hltang, M Tetrahedron: As mTetry 994, 5,
1211~ 1214; Sawa, |.; Konishi, Y.; VREnot o, S.;

Hasegawa, J. WO 9201804Al1, 20 1992; Yasohara, Y.;
Sawa, |.; Ueda, M ; Hasegawa, J Shim zu,

11 mrqgjﬁﬁgaop% tg%hﬂ%ﬁlﬁ’r%ﬁéo@j%ﬁﬁ%tet?@%f&@%@é ’ad}:|889?

dropque dr0apivith-dhbeiue S2iahy o%eréb'bb'ﬁeﬂfﬂﬁmm foea Eeh;lhbnron‘) 10Hnmo!
enyl et hanol s may al sg_b

2- Ch|06hé piethananeyn shput 25 ik teﬁ@gvg P??U"aénéﬁﬁf Bigedevelgpment of
gas hagig @%&t@%ﬁ?%&%d \WQ? %ﬁﬁ@& ‘For"’%ﬁﬁéi?' 1h ta?aHB?eﬁt'iér?lekéwre and

esis o tut ed phenyl oxi rans R~%
then pSuredRtoCGkbdrit 9580 RIS watetHEtGIl akbtete Bt 1RThE pRasRs wRye sepamited

an 1TI0L P01 851 U carbonte ang 2 L SOl URy RS, UEL e
The ccﬁ‘ﬂ&ﬁb@ i PRAYESIVBANRhshed abeut e With aoetman lv»tdteﬂ ¢hen

e rea lon mxture was refluxed for approx. and
with ahdugr Ofouk edturated, agueeusiselivm chierids saluijon., é&@sﬂaar@ tréed from

R

acetate. The conbi ned organi c phases were vvashed WI th
By uségg ag%r%tngg%l%ﬁv\ge’raﬁegbp@éha%%nt (éhInICPII LIl Osrgamc I{J%ES%QB
52, 395-576; Wallabaum, S.; Martens, J. Tetrahedron:Asymmetry 1992, 3, 1475-
1504; Hett, R.; Senanayake, C. H.; Wald, S.A. Tetrahedron Letters 1998, 39, 1705-
1708: Yaozhong, J.; Yong, Q.; Aigiao, M.; Zhitang, M. Tetrahedron: Asymmetry 1994,
5, 1211-1214; Sawa, |.; Konishi, Y, Maemoto, S.; Hasegawa, J. WO 9201804A1,
1992: Yasohara, Y.; Sawa, |.; Ueda, M.; Hasegawa, J.; Shimizu, A.; Kataoka, M.;
Wada M.; Kawabata, J. JP 11215995, 1999; Hamada, T.; Torii,T.; Izawa, K;
Noyori,R.; Ikariya, T. Organic Letters 2002, 4, 4373-4376) the 2-chloro-1-
phenylethanols may also be obtained in enantiomerically pure form. The (R)-

enantiomers are of outstanding importance according to the invention.
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solution, dried and freed ééomthe sol vent. The
residue was purified by fl&sh colum chronmat ography.
Synt hesi s of the substituted phenyl oxiran
(R -enantioners 15 Rt ., OR %5 SROS%ORO HN
OC HHR7 HR7 R6 Re Carried out anal ogously to a
process described in the literature (Og. Left. 2002,
25is of theyaybstifed\DheBVIOKIraRS o i xture of formic acid
and triethylam ne (nmolar ratio = 5:2) are added
dropwi se at 0OC to a solution of 30 mmol of a
sgpstituted 2-chloro-1-phenyl@{haryne, and 0.03 nmol
R\sgg?md GRS - TepE (Bpe LRNGEDS o
NOQ“ amethyl cycl opent adi enyl aniili"z@ =
Ny~ N~ Tol uenesyl phonyl = 19
15rrL29 di net hyl f or mam de e m xture is
e gor 24 h at 0C and 45 gy A ySR and 6 ni of
a mhgture of formc acid and triethylem ne (nolar
ratfo = 5: 2) are added thereto. Aft'®r another 2.5 h
stirring at OC the reaction m xture is conbined at 0C
with 33.9 nlL sodi um hydroxi de solution. The reaction

13 mnﬁ@lﬁo@@;adrﬁ catbariargl ahg2 rhnol BodiunPiadide wergdaddailton tblution of
gl aci al acetic acid and extracted about three

10 mn@crl%@hlmq-hp@@ﬁylpthaa@étra@@utﬂﬁ)énb@%tqwa Sor Y reacing saigture

nth

hyl enedi am

‘was ré\%ﬁ?ﬁd i@f%]:ﬁg?g?manﬁnﬁ@@ édodgsa ith GBoVRY 56 mL[a%térfé?ﬁyl acetate

aqueou um chl ori de sol ution
2:1. This bbdsmereswba:atedmﬂdoimtaqmdsfphaed warsoemtidoted about three

tmes B ST SHAAFS a1e THbCRmP RSO EaRGS Regs WARPR i

about QUtm@Q%'té}Qméi With Bb8aC0 ARSEAtuHidd tddﬂ@oﬁé QYIRS eAlofide
educts racem c products are obtained and starting from

solutiosndried end fiasdl frgmtbe solveninIberresidoravas purfiacchy flgshpeplemn

chromBId %gglghs are obtained. Alternatively, a racemc end

Synthesis of the substituted phenyloxiran (R)-enantiomers

b
A
'~
I
A
~

Carried out analogously to a process described in the literature (Org. Lett. 2002, 4,
4373-4376).

6 mL of a mixture of formic acid and triethylamine (molar ratio = 5:2) are added
dropwise at 0°C to a solution of 30 mmol of a substituted 2-chloro-1-phenylethanone
and 0.03 mmol Cp*RhCI[(S,S)-TsDPEN] (Cp* = pentamethylcyclopentadienyl and
TsDPEN = (1S,2S)-N-p-toluenesuiphonyl-1,2-diphenylethylenediamine) in 15 mL
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conpound obtai ned may be sggarated into the two
enantioners for exanple by chiral 15 colum

chromat ography or by recrystallisation with suitable
chiral counter-ions. Synthesis of the substituted
ethanolamnes 1 RN.SORSORL1O00%HNRS OHH

aimetifidfhR Aesmts hslndd s b oG el B arcaige o

mL of amhixéure bf foriiic atfiea tri_ttllamBlel (widgh f286 25PN axe add&d thereto.
The reaction m xture was freed fromthe sol vent and

After anether %8 hiEringat Bif the eepchion midyre isgraipined at 0°C with 33.9

i sof SRR RS AR e b £Rn e,

acidified aathi1®.5 Bﬂ_ glSyiat hesticsagid ahd eB)ractSyjmﬂm& Itm'eeft:nid’eewﬂh ethyl
itu et hox) dr ox ket on RY%-.

acetatguPhep;c;@n ined-orga jor qﬁwqq gd qhomgwr% tlﬁ§S5WI#|l W@fer
and théﬁﬂlﬁfh satlraféd, é(ﬁfe%ﬁs %Banmahzoﬁaé s@@tlﬂﬁobrléﬂﬁé\‘ $48ium

di oxi de wer e ‘add to a solution of

sulphate phd mlsﬂedtfmmsolweaba' be residue vdisopurified Byhitashecadtinan

turre was stirred for approx. 20 h at 80C and then
chrom%ﬂg r@qﬂ vent was elimnated using the 10 rotary
evaporator. The residue was di ssolved in about 30 ni
of ethanol and refluxed for approx. 6h. The reaction
The fuRhgt igastiops are earded cyhanAdgEslY éheachkicase| sfarding Aroab sagemic

t
eduetsjifiefffe Gidtbists Haned 300 arfing ton) SPSTEicuYIR P
composndsehantiorderieallyande tpredsais wenb bisdrrede [Altermetively, asbo@mic end
compoturrleg obtained may be separated into the two enantiomers for example by chiral

column chromatography or by recrystallisation with suitable chiral counter-ions.

Synthesis of the substituted ethanolamines

RI\ ’fo 5 R1 ’O
?{-0 R O \?; RS OH H
HN HN N R?
H.N R? KN
;o XY — , RR
H R R° R H R
R6 R6

1 mmol phenyloxiran was added to a solution of 1 mmol amine in 2 mL ethanol and
refluxed for approx. 18h. The reaction mixture was freed from the solvent and the
residue was purified by flash column chromatography or recrystallisation. The free

ethanolamine or the corresponding salt was obtained as a solid.
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Synthegimed the sulestity

rotary evaporator. The resihgque was purified by flash
col umm chr omat ogr aphy. 15 gynthesis of the substituted
et hanol amines RN. 110 RS Rl So RS HH HN O CH HN N Rz
HZN- RZH( R7T O +3"' a-- HI 7 Ra R R6 11 R6 20
1 mmol et hoxy-hydroxyketone was added to 1 mmol ami ne
S thblstrltfl oroacetate in 10 nL ethanol and refl uxed for
yn 3ﬂﬁf8§e h. The reaction m xture was cooled to 0C
and then conbined with 3 nmol sodi um borohydride. It
was stirred for apprOX|nater anot her 3 h at anbi ent
uiterd getanash 20 L sat urat ed,
aqueous potaSS|un1carbonate solution and 20 nL ethyl
acetate. The phases were 25 separated and the aqueous
Qfse was extracted with acetate. The conbi ned
sQrgaRﬁ c ¢ghases were vvashed 9 Rétuoat ed, aqueous
&lijum cfpl ori de sol ution, 3hqd@ . Ind f.ﬁed fromthe
. e residue was p ' ; grsh 'col um
A ography —gerystal |l i s§ . THe free

g s thus
g O?Esubst ituted
|od<RmdazoI es W|th substituted Borl c acids 1 mmol
i odoi m dazole, 2 mmol aryl boric acid, 0.01 mol
tetraki s(triphenyl phosphi - no)pall adium and 0. 01 mol
b [
5 mi of Qafdl 80 VLR HEl RaP A d B rfimeP s bn i HEAKE g RHERI 0 o
solutionesfe30r mhhol mephérqnletﬁuﬁn@wnmbow 50. mi lnioxaeec The meadtiohunixture

wos RO BSSRRRE R B UL b S et bt

rotary %K/QWa?orﬁi?ﬁé Pedl@Se W%%?%I\%@Mtaﬂcﬂft 89 rﬁ! é’fPe‘%héMc;i tlanﬁqei‘ﬂrxed

e organic ase was dried and freed fromt
for apwokvétmtTheTre@ctues mmtelrmsrfmedffmu thg sblvaph dissiolved in about

160 mgge{tlgy %&%,p\gg%qcﬂﬁpqtﬂgé iy ¥1|1'd6' mfisaﬁurat@@ aqueous

sodium hydrogen carbonate solution, dried and the solvent was eliminated using the

rotary evaporator. The residue was purified by flash column chromatography.

_Svnthesis of the substituted ethanolamines

1 mmol ethoxy-hydroxyketone was added to 1 mmol amine bistrifluoroacetate in 10
mL ethanol and refluxed for approx. 18h. The reaction mixture was cooled to 0°C
and then combined with 3 mmol sodium borohydride. It was stirred for approximately
another 3 h at ambient temperature and then combined with 20 mL saturated,
aqueous potassium carbonate solution and 20 mL ethyl acetate. The phases were
separated and the aqueous phase was extracted with ethyl acetate. The combined

__organic phases were washed with safurated, aqueous sodium chloride solution, dried
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15 The new conpounds of gegeral fornmula (1) nay be
synt hesi sed anal ogously to the follow ng exanpl es of
synthesis. These Exanples are intended purely as a
further illustration of the invention w thout
restricting it to their content. 20 Exanple 22

I,S. Of . e
and R EBREE: vt Thy Grsidympes Py TR GyIesD @I esul phon
chromabgtaph@sr fecrPflaliSatidniNhdNrde 6anofinfine ot the?&)rieéﬁon@fng salt
water, 1 g actiyvated charcoal and 2.66g (24 mmol

was thils etpined s palid.was added to a sol ution of 1. 65 g
(6.00 mmol ) N-(acetyl phenyl ) benzenesul phonam de in
about 10 nL di oxane. The reaction m xture was stirred

Suzuki couplimar ebsubdtitited iod0Mhidagolet ndth $uistinadd Boiic vaitls
elimnated using the rotary evaporator. The residue
was dissolved in about 30 m of ethanol and refl uxed

1 mmcﬁl%d(ﬂﬁﬁcﬁ%fe b Bmdi2ByI88liY 868H, B Rfol ?étfdﬁsgﬁ‘%t er f/lbﬂﬁ%phi-

reaction m Xture usi ng t he rot ary eva
n0)palia£&mmlmd/@§1 noinskistrabdtylamanoaivtm bodmide mtﬁ@ymLesamrateei

h it h n
acveolf§ S08frR Pl ogin ElrdnlE Setlbbh ¢ felufne oF FLueH: Eh.E8 Fem
appro® @ @ITRiE reafign higture Wee onvisifie at ah%rﬂdemgefmur@mh about

rotary evaporator. 0.917 g (2.73 mol

100 mm?lyeng véateioidy1 )zihwmwa@wqpq@a@dﬁ nd-the mz@awg whpRe was
washel 0556 GRLEAIES0R, yBETHEN SO S BA BTN B
from thd2db Ivent-TOE reBiluEWasIfurifiad yHbsh cdiﬁﬁn@HBorﬁBto@rmhy( a68
cesrelEPahviCBR Yl A Sheied S Bl on of 5. 6 o

(514 mmol ) 3-am no- 3-net hyl -butanol in 255 m
net hyl ene chloride / dinethylformamde (50:1). After
the addition had ended the

The new compounds of general formula (I) may be synthesised analogously to the
following examples of synthesis. These Examples are intended purely as a further

illustration of the invention without restricting it to their content.

Example 22
Synthesis of N-[3-(2-ethoxy-2-hydroxyacetyh-phenyll-benzenesulphonamide

-N
Iy N
0
/AN
(@)
o

1 ml of water, 1 g activated charcoal and 2.66g (24 mmol) selenium dioxide was
added to a solution of 1.65 g (6.00 mmol) N-(acetyiphenyl)benzenesulphonamide in
about 10 mL dioxane. The reaction mixture was stirred for approx. 4 d at 80°C and

then the solvent was eliminated using the rotary evaporator. The residue was

dissolved in about 30 ml of ethano! and refluxed for approx. 4 h. The solvent was
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15 reaction m xture was reéguxed for 1 h at refl ux
tenperature and then stirr for 16 h at anbient

tenperature. The solvent was renoved and the residue
was conmbined with 50 nL acetonitrile with stirring.
The solid was filtered off and dried for 18 h at 45C.

.. 67. (,430 I, 84 %
e"mméz%ﬁif@ he reaciionePNTBrUsiE K Rtk RyRBRIAtYy theresitiue was
dlssoloé’(g m as@htaﬁ)oan[-:@twr cBfite SPhsKbd %&Lﬁmﬁe@%és th3oml .
butyl (3-chloro-1,1-di net hyl-propyl)-car bamate
saturatzddaweous smdlom\hyﬁmge\n canbonmmm@dwer Bédmﬁns@phate

and gy Al st i iy AR o R 73 mmol, 4o
%) N-B- czhéwmy-zﬁyoﬁoyaﬁo@wip?n@wl]ammnlegarpﬂ@hémdéiﬁe@@btaméd as

mol ) triethylamne in 900 nL methyl ene
aye”Qi’IﬁISQW de, at anbient tenperature, with vigorous
stirring. After the addition had ended the reaction
was stirred for 4 d at RT. The solvent was renoved
Synthesid of Bechi@si O delinvethvipkpylaning-hy@ohivkidet hyl acetate
and 30 400 nL water. The phases were separated and the
aqueous phase was extracted 33 twice with 200 nL

et ate. The conbi ned ni c_phas wer e washed
H,N ﬁﬂes W t FT50"mL vvatc'-'igkil e g? sodi um
H csg¢ hate and the sol vent was [ ed wusing the
rotaby evaporator. 45.3 g (20 66 % tert-butyl
(3-chloro-1,1- di rrethyl-propyl)-carbarrate wer e
obtai ned as a colourless oil. 5 Synthesis of

4.7 (Gl tisny. chipride wiere popyadded gromuiss o 0°C il v

vigorotig stirriig t@‘eNEiluﬁD)ﬂ\bf 33. 0M51%m0@$amlr®e@-ﬂnetby8b8taﬁpaﬁ&55
i mloliete GrBgR) BRSPSty pREE R SRUERDES ehed tne
reactidH-mixt@rediaB tdilied fdr P héatrefilhaieveierattird ahlthen stirred for 16 h at
ambient temperature. The solvent was removed and the residue was combined with
50 mlL acetonitrile with stirring. The solid was filtered off and dried for 18 h at 45°C.
67.9 g (430 mmol, 84 %) 3-chloro-1,1-dimethylpropylamine-hydrochloride were

obtained as a colourless solid.

Svnthesis of tert-butyl (3-chloro-1,1-dimethyl-propyl)-carbamate

H
H,N cl \\ro N ci

101 g (218 mmol) di-tert.-butyldicarbonate were added batchwise to a solution of

48.8 g (309 mmol} 3-chloro-1,1-dimethyipropylamine-hydrochloride and 100 mL (718
mmol) triethylamine in 900 mL methylene chloride, at ambient temperature, with
vigorous stirring. After the addition had ended the reaction was stirred for 4 d at RT.
The solvent was removed and the residue was taken up in 250 mL ethyl acetate and

400 mL water. The phases were separated and the aqueous phase was extracted

.30 400w
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pyrim done at 5C with vi gorgus stirring. After the
devel opnent of gas had end8d the reaction was stirred
for 1 h at OC and 4.44 g (20 mml) tert-butyl
(3-chloro-1, 1- dinethyl-propyl)-carbamate in 5 nL
1, 3-dinmethyl -3, 4,5, 6-tetrahydro-2(1H)-pyri m done and
. 0,739 g |(qZ. 00 mmol ) tetrabutyl anmoni um i odi de were
twice wih 90 mrh etind aeetai e aembined axaanis phapesiwese washed ghree
; A j f | .
times FFR. ) L WEREE Sisvel SOk AF s Phars it et B8 Gihinated
using ttee etaryeviapbraice st 292204 mihel, 60 Bastest-wtylg 3seHieioat ad

. and t he aqueou hase s extracted three tines with
d'metﬁﬂ@fowﬁ)*%%q*ﬁﬁ'mai%g\t%% Qb}l\éar’h%fé%ﬁ'tﬁoﬁfé‘ﬂ'e@%aﬂni c phases
were washed five tinmes with 150 nL water, then once
with 150 nlL saturated, aqueous sodi um chloride
Synthesis of terhbulyt [3ed-iRdodmidazobdivin 4 wdivtethvé-paopl/Etarbamate
solvent was elim nated using the rotary evaporator.

The mgsidue was purified by flash gol um -
WCI[ pet r ol eumsg\ hey /ﬁth aget |

(8qf 20/A> 07100)] 7371 g ( '4OWD&M ?%rt-butyl

[ 30H,G 0@Y;i ni dazol - 1- HC CH

yl')-1, 1-di net hyl - propyl ] - car bamg e were’obtai ned as a

colourless oil. 25 Synthesis of

3-(4-iodo-imdazol-1-yl)-1, 1-di met hvl - propylam ne O
0,556 qie2.0 mpibgodiunybydade @/erpiadded batchwisa® 34olutionraf 3.88 g

20 E B S T S ot

~ pyrimidéhd 4t 5 @iwith vighaaos stirring) Aftedthe deveiymdhit @b yak Hear iy the

.tein 90 r%u (ii_ischlooromat hane at anbient tenperature
reactiof was $iirged tfs! et 4G Ryl 4¥ed (bl hiar Ryt ©-chilggo-1.1-

. "' _ . '_ U t_ ~ P
e i e B, S PP rymidone
and 0.78@ gr{2<$i0dumoljdstrabidyfanomoniuni @@lidd we el adaed yidheoreiadtion

100, m_di chl or

oSl g 5 A B0 SRS

to amblidrt@emberRareviid pd@edmhitod? St ineriee Rl ethyl BEetafiDi1NgHe

organi ¢ phases were dried over magnesi um'sul phate and
phases were seraratederd the aqueausdhageiwrs exitaated thrge times with 150

[ 4 9 . . .

mL etrGY B8R6 8, Tho cbmnf bittfe BFSes e foshad fvs ippasifps1s0 mL
water, emeords with @ 80 asl. satuphtedr hqasowd dodidmthieRiessfition, dried

N-_LSS- - hydro y-2-£)3- $]4-i odo-i m dazo| -1-yl)-1, 1-di neth
over sqgiumy aﬁ@n-aﬁ ithe solvent was eliminated using the rotary evaporator.
The residue was purified by flash column chromatography [petroleum ether / ethyl
acetate (80:20 -> 0:100)]. 3.19 g (8.40 mmol, 42 %) tert-butyl [3-(4-iodo-imidazol-1-
yl)-1,1-dimethyl-propylj-carbamate were obtained as a colourless oil.

Synthesis of 3-(4-iodo-imidazol-1-y)-1.1-dimethyl-propylamine
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et hyl } - phenyl ) - benzenesul phgnanm de (Exanple 10) / s’
a NI SYyOHN HNI OH+ MZN N~/ "I HNO Nllk / O H3C
C-" HH3CCH3 1 15 1 7.81 g (23.3 nmol)

N-[ 3- (2- et hoxy- 2- hydr oxy- acetyl)-phenyl ] - benzenesul pho
narri de and 6.50 g (23.3 nmol)

(:'K{I odo-i m dazol -1-yl)-1, 1-di net hyl - propyl am ne in
10 ml4()1 mmed) tafluerascetie peidiverepdsedrte @ Soltionpie! PR 805 @hmmol)

e oSN AmERBbe 10195 BRI AR 7.1

dichlofemethane24 anibiant tenmeeamm witheiguronse stitingr e asuttiohanixture
pot assi um

was SRR NEE e Ao TomRer A SRS e s aleskpsing the
rotaryferv%B'deT@r %B&P@éi@lue%@kéﬁ% P H0aGhEd HWrT?ﬁ%@‘o&fae%Q)llmon

acetate. The conbi ned organlc p ases
(1M) amish%lmh fﬂlhhi,@mmetf@aeul'he @uasemwewsemratmmuwaqimous
praseiigh et fEted tyER RIS waR D TR, AR ebsisng dhe dafgbine
organicgsHades wts dpietli dvieg %é@he‘slm Bul@ﬂbtéﬁhcﬁﬂfeoém{rélﬁrvé’d%ﬁdhmmated
hrgraet hyl ene chl oride / nethanol ammoni a (90 )
using e iy Eevapsraian|l 348 (4P 1Nnel, {9M’v9§r(é><l9dg~4r[rwgia(znl 10&01 1-

d|metl’lfp(§)?<?é?%]mﬂ1eg\b%lbe§ %t%nr?o ?ﬁOII rle Seﬂ[)lll ) - benzenesul phona

m de were 30 obtai ned as a col ourI ess solid. 35

ethyik-b-gl@ﬁ -bé i’é esul honamide Example 0

propyl am nojy - L- hydr oxy- nyl ] - benzenesul phonam
ide (Suzuki coupling) 1 as o HHTrN p ?HH1 N
HN" ANN~~ HNNN

O\Sf,o Q\ L0 )
Hlel o OH r.-:N)\ Hzéo : H D~|
+ H2N7(\,N g XN~
o H,C CH, H,C CH,

7

7.81 g (23.3 mmol) N-[3-(2-ethoxy-2-hydroxy-acetyl)-phenyl]-benzenesulphonamide
and 6.50 g (23.3 mmol) 3-(4-iodo-imidazol-1-yl)-1,1-dimethyl-propylamine in 40 mL
ethanol were refluxed for 15h. The reaction mixture was cooled to 0°C and then
combined with 3.70 g (97.9 mmol) sodium borohydride. It was stirred for a further 24
h at ambient temperature stirred and then combined with 20 mL saturated aqueous
potassium carbonate solution. The agueous phase was separated from the organic
phase and extracted twice with 50 mL ethyl acetate. The combined organic phases
were washed with 20 mL saturated, aqueous sodium chloride solution, dried over
magnesium sulphate and freed from the solvent using the rotary evaporator. The
residue was purified by flash column chromatography [methylene chioride / methanol
/ ammonia (90:10:1)}]. 12.9 g (10.5 mmol, 45 %) N-(3-{1-hydroxy-2-[3-(4-iodo-
imidazol-1-yl)-1,1-dimethyl-propylamino]-ethyi}-phenyl}-benzenesulphonamide were

obtained as a colouriess solid.
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/ H3C CH3 H3CCH3 CH3 O.é 7 g (0.500 mmol)

N-(3-{1- hydroxy-2-] i otlo-i m dazol -1-yl)-1,1-dineth

yl - propyl am no] - et hy phenyl ) - benzenesul phonami de,
nmet hyl t hi ophene- 2-bori c aci d,

3-(
h
0.807 g (0.613 mmol ) 5-
0.031 g (0.038 mol) [

h n

1" 10
r

in a mcrowave. The reaction mxture was cooled to
anbi ent tenperature and then poured into 20 nL

di chl oronmet hane and 20 niL wat The phases were

t he or i ¢ phase 1 soashed twce wt

A A2si duec g purified by flash co H,C CH,
chromat ogr aphy [ nethyl ene chloride / net hanol (100 0
-> 75:25)]. 0.200 g (0.381 mmol, 76 %

N-[3-(2-{1, 1-di net hyl - 3-[ 4- (5- net hyl - t hi ophen-2-yl)-im

i dazol - 1-yl ] - propyl -
0.277 gt pdp- mmo;b)dﬁxﬁagiiéwﬁmw—%rﬂ’e(ﬂrlqdweﬂd@misﬂuvibﬁ ohdimetbyl-

propylgfiiygh gy BREafF s Gt nafisg o sSZER R bombn

methymmathWSLbOrk:Camdi @O%bf(ommﬁﬁfdl)t{edl f-Of EX&”’D' e 22.
| ast s reaction, ol | owi ng

bls(d|qhgggl@ﬁpgpIw@qa)gerrg@gpq]ﬁ@{!g@gngﬂ) ch!orlde (1 1 complex with
dlchlo&nﬂﬁiﬁgﬁ@%g mg:ﬁbu%ggg gb@Xuﬂ’? b?rboégte%ﬂmr‘?(ﬁ\ﬂ) and 2 mL.

tro
dfoxawmmmMp Baniyl & iSAO6 dn lacswdncUreaEt«anwbesél&*n a microwave.

The regc{jll ﬁﬁﬁﬁ%{%@%é %B%&F{B%ﬁty I C ] q%ée QEég nt%nepgt?r:ed into 20 mL
dlchior%n%tﬁarﬁ@hﬁa |2051ﬁl?.< Wére Tﬁeﬁﬂ{a'sés @ﬁa‘r@ ségan@té’@ﬁhs ofdanic phase

2- met hoxy - di neboric acid
was washqdjmle@mthﬂy ot vgatgmculegle)vemgﬂegwa sulphate and the solvent

was e!%b%féﬁ?%ﬁqé rﬁey oﬁﬁyﬂeg)fgﬂa;ﬁ@g% %Zlg&e Jvas purified by flash column

chromatography [methylene chloride / methanol (100:0 -> 75:25)]. 0.200 g (0.381
mmol, 76 %) N-[3-(2-{1,1-dimethyl-3-[4-(5-methyl-thiophen-2-yh)-imidazol-1-yl]-propyl-
amino}-1-hydroxy-ethyl}-phenyl]-benzenesulphonamide were obtained as a beige

solid.

Examples 4, 9, 16, 19, 20, 21, 23, 26, 27, 28 and 38 were synthesised analogously to
the method described for Example 22. In the last step of the reaction, the following
reagents were used instead of 5-methylthiophene-2-boric acid.

Example 4. 4-nitrophenylboric acid

Example 9: 4-methanesulphonylaminoboric acid

Example 16: 4-benzyloxycarbonylphenylboric acid

Example 19: 4-acetamidophenylboric acid

Example 20: 3,5-dimethylisoxazole-4-boric acid

Example 21: 2-methoxy-5-pyridineboric acid

~_Example 23; 4-fluorophenylboricacid

drie magnesi um s?abphat and the V4
s@l\mﬂ%d uSTTY t he \/)ﬂ

CH,
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Exanpl e 28: 4-ethoxycar bon)ébphenyl boric acid Exanple
38: 4-tetrazol yl phenyl borit¥acid (Organic Letters 6
(2004) 19, 3265-3268) 5 Exanple 14 Synthesis of

met hyl

1-{3-[2-(3- benzenesul phonyl am no- phenyl ) - 2- hydr oxy-

et h ] npl - 3-net hyl - butyl } - 1H-|mdazole4carboxylate
ExamP%P@Pﬁiﬁ'e 2001026100 NN O HN © U 1: H Nef Nem HN'®
Examﬁméoﬁzut(hﬁ‘,'l\f it thiAnitSBphefftborid ciBC 0. 554 g (1.00
Example(Z8: {4tethpdyeachorylpBerpybortdacid m dazol - 1-yl ) - 1, 1- di met h

Examé!e&%%%&r&z%%%ﬁ) la}fI(P @?rg%m% Le%zl'se %G@Hbﬁh‘f) 25] %96% -3268)
(di phenyl phosphi no) -ferrocene, 0.022 g (0.100 mmol)

pal | adiunm(ll)acetate and 5 nL nethanol were shaken in
Examplg Hut ocl ave under a car bon monoxi de at mosphere of 2

Synthgﬁé of ﬁéet@l 1h¥:at2-(§$g—gen%§ ered

ethylarihelr3-nestayidnaypn H- .ﬁh@am@mhmmﬁawaxém hm flash
colum chromat ography [ met hyl ene chloride / nethanol
(100: 0 -> 80:20)]. 0.480 g (0.986 20 mml, 99 %

met hyl
@ {3-[2-(3-benzenesul phonyl am no nyI) 2- hydr oxy-
#Q/I ampp] - 3- met hyLpputyl }- 1 H
' H

eH4-carboxyhate were obtai n?a%bas

1-{

yl amnol -3- 25 nethyl -butyl }-1

H i m dazol e- 4-carboxylic acidr \ I ;OH.Np cx SAO
SOHIrNO OHHNI \ NN/~ -- HNI \ NW/N/ OOCH [/

0.554 g (1.00 mmol) N-(3-{1-hydroxy-2-[3-(4-iodo-imidazol-1-yI}-1,1-dimethyl-propyl-
amino]-ethyl}-phenyl)-benzenesulphonamide, 0.055 g (0,100 mmol) 1,1 -bis-
(diphenylphosphino)-ferrocene, 0.022 g (0.100 mmol) palladium(iDacetate and 5 mL
methanol were shaken in an autoclave under a carbon monoxide atmosphere of 2
bar for 15 h at 50°C. The reaction mixture was filtered and the filtrate was freed from
solvent using the rotary evaporator. The residue was purified by flash column
chromatography [methylene chloride / methanol (100:0 -> 80:20)]. 0.480 g (0.986
mmol, 99 %) methyl 1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-
ethylamino]-3-methyl-butyl}-1H-imidazole-4-carboxylate were obtained as a

colourless solid.

Synthesis of 1-{3-[2-(3-benzenesulphonylamino-phenyl}-2-hydroxy-ethylamino}-3-

methyl-butyl}-1H-imidazole-4-carboxylic acid

kT o~ Syt hesi s—of* NQN /
- (3Hperagnesul phonyl am no- phenyl hy dagxyergt h
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s 37 4.00 nL sodi um hydro Ede solution (1 M was
added to 7.81 g (23.3 mmol P nethyl 1-
{3-[2-(3-benzenesul phonyl ani no- phenyl ) - 2- hydr oxy- et hyl
am no] - 3-net hyl -butyl}-1 H i m dazol e-4-carboxylate in
8 nL tetrahydrofuran and stirred for 4h at anmbient 5
tenperature. The solvent was elimnated fromthe
reaction m xture using t he rotary evaporator and the

4.00 rﬁ@%bgtjﬁnr@? 3%%1(3 for n@ ewéé Gads ?g%%i_lgﬂe%'mmlﬁng%ethyIL

{3-[2-(Brlemke‘neemphohylam]nmshegyn Bmydmw-@'thylavmp@}mmthwﬂmtyl} 1H-

imidaz%i%%ocfa%b%gy!gégg%L;}ptg%&;@pm% gnd stirred for 4h at ambient
tempéPQﬁ:l?é! "f'heZScWQr'it%é’s §ﬁrﬁbh|a?éﬂ ek l%e'FEé&)d& Mg&dﬂe}u#gatshearotary

H- 1 m dazol e- 4- car oxy ic acld were tal ne
evapogatioo ant éks raamiuejwamanmlmdstmtmmwtmzo trdr mehandl and

fliterecﬁ ﬁ@{% A f | or O F%Blﬁl%ﬁees v_a(greqm ?@cﬁfrm el ijt(ysmg ép ropary
evapoEMUr aﬁb"(ﬁ@(ﬁg@o B|2§@n|n6] @83’/0931 f{37[§ (8- de@ﬁ%’hééhlﬁlhényléﬁ:r%—

| ) sodium hydri de were added batchw se
pheny{:)oa Uqur@p;ytﬁthylgmgg)]@ megh byt H-imidazole-4 -carboxyllc acid were

)-imdazolidin-2-one in 20 nmL
obtam%d%%aé @Hﬂ?ggggay 4,5, 6-tetrahydro-2(1 H) -pyrim done
at 5C with vigorous stirring. After the devel opnment
as had ended the reaction was stirred for 1 h at

of
Example Sind 3. 00 g (16.6 mml) tert-butyl
Synthésls e t<H-Buth &-[- éﬂﬁbfb—' Wl
ropyll-carhs em xture was stirred for 48 h at anbient'
tenperature and then poured into 500 nL ice water /

ethyl acetate 25 2:1. The phases were separated and
the gqueous phase was extracted three “FBG\

YL — Yoy

OH,C CH,

- 0.73 g (60% in oil, 18.3 mmol) sodium hydride were added batchwise to a solution of

3.69 g (16.6 mmol) 1-(4-fluoro-phenyl}-imidazolidin-2-cne in 20 mbL 1,3-dimethyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidone at 5°C with vigorous stirring. After the
development of gas had ended the reaction was stirred for 1 hat 0°C and 3.00 g
(16.6 mmol) tert-butyl (3-chloro—1,{1 -dimethyl-propyl)-carbamate and 0.62 g (1.67
mmol) tetrabutylammonium iodide were added. The reaction mixture was stirred for
48 h at ambient temperature and then poured into 500 mL ice water / ethyl acetate
2:1. The phases were separated and the aqueous phase was extracted three times
with 150 mL ethyl acetate. The combined organic phases were washed five times
with 150 mL water, then once with 150 mL saturated, aqueous sodium chloride
solution, dried over sodium sulphate and the solvent was eliminated using the rotary
evaporator. The residue was purified by flash column chromatography [petroleum
ether / ethyl acetate (70:30)}. 1.35 g (3.69 mmol, 22 %) teri-buty! [{3-[3-(4-flucro-




with 150 nL ethyl acetate.,fhe conbi ned organi c phases
were washed five tines MA? 150 nL water, then once
with 150 nli saturated, aqueous sodi um chl oride
solution, dried over sodium sul phate and the sol vent
was elimnated using the rotary evaporator. The

col nn chromat o

i due I h
pheny2 oxa izl byl Plime Y egpul oo as e tighgd as a
colourﬁé’SSGS%EaB!TN 22 %9 tert-butyl [{3-[3-(4-fluoro 38
phenyl ) - 2-oxo-i m dazolidin-1-yl]-1, 1-di et hyl - propyl } -
car barmte were obtained as a colourl ess solid.

5 Iid|n20ne SOXNN NFHZI\H~/\~~NNF OHSCl CH3
H3CG CH 3 10 nL (130 mmol) trifluoroacetic aC|d vvere
addeﬂtoas on £&21.35 g (3.9 mol) tert-

Iuwo-ﬂ o 2:0x0-1 1m dazpl i
4 mfoeln ZGMdD(ET\or’oM\W‘ﬁane

t hyA\- pr opyl
atobl@l Chit, terrp:grature wi th vi gorous HiGr€Hng
reaction mxture was stirred for 16 h at arrbl ent
tenperature and the solvent was elimnated using the

10 er(dBanelaamcﬁbaccetlcTétﬁd wese addedvds asolutivedbfW.3% g (3.9 mmol)

' | eth 3 4.91 mmol, 98 9% .
tert-bt%ld géggwﬂﬁwog HB?'PM}) Z@%@%P}fg%wd%wﬂﬂoi%mﬁmy} -prapyltazo
10 carbaﬁ'léﬁour Ogrgg'?)g%fﬁbrg)ﬁ'ﬁétﬁb ynt g@ﬁeg{t??ﬁ%é%t&%tﬁiﬁ9@o%@stlrrlng
The reigction (rixt1es fas Elrret dor t6 pled myibier-temperaticaand thl soltent was

elimingibg sfrichingap Y yapesaiore The rosidie s stirer i it sthst
1.37 gggsgﬂlé\ﬂg@l,%ﬁcm&é@éa%ﬂdzalrhéthN-But%Jé-m/-ﬂéarb%eﬁW-iﬁ%idazolidin-
2-one bistrifluoroacetate were obtained as a colourless solid.

15
Synthesis of N-[3-(2-{3-[3-(4-fluoro-phenyl)-2-oxo-imidazolidin-1-yl}-1,1-dimethyl- -
propylamino}-1-hydroxy-ethyh-phenyl]-benzenesulphonamide

20
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39 The free base was prepgged fromO0.34 g (0.90 mmol)
1- (3-am no- 3-net hyl - butyl ) =3-
(4-fluoro-phenyl)-imdazolidi n-2-one

bi strifluoroacetate by known nethods. It was

di ssolved in 4 nL ethanol, conbined with 0.20 g (0.60

| - (2- - 22 .
The i Babe Wes brbBaiRd 34 9dA A0 Benplb i amio Samgthybbuty) 3
(4 ﬂuorr@-fdh@hﬁ?hrﬁ@razém]n-2T6ﬁe b%ﬂdo@é&a&téﬁ% rﬁ)\M@ﬁ\ ¢ sk

hen conbined with sodi um

dissolyrst i ol etbanek copbinad \mﬂzea 20@ &60 mmmnl:)n\l Bﬂ(?’reﬁtoxy-Z-

oo SR s SESEDES et Re SRR RRABA L R ppcton

mlxturaqvmlethﬁﬂ‘ea Vel meﬁamﬁlﬁded WILANCL B g GB OB EndPNEscum
extracted twwce wth nL et hyl acetate. The

bmh%ﬁ’@i Hevasoptijead tor grueber %h@tm@m igmnAeratyrend then
combiféd Wi tﬁtﬁjmﬁ%‘é?&%&fdlﬁ%?@g#gﬂté &’Q c%?%c?nr‘?%tgtsoﬂﬂ ondﬁ'bg dqueous

over nagnesium s ven
phase weasngppdnateddtam yheoagmmapbase dih extesdtdd ewicasnithubd hnLedthyI

acetatﬂ&l&%ﬁ%r“bfr\?guoggagﬁ%%ggtﬂ%@e %hgge (Vﬁpr{%(? ﬁﬁ;ofgahtlul%lrjé %]ueous
sodlunNnhI%nG@ Bbﬁnlbﬁ élﬁedi bV&r PuBRESYM sudpiPat8-dndl bl the Lokent
using tbﬁdpﬁrﬁﬁvmralorh'yrhe md@e wgis)pupified yoly] flasbreotumas ul phonam

chromé%ﬁ&é’iﬁﬁﬁn%%@éﬂ%%h%%gg / tﬁ%&%gg?%ﬁg %gﬂ Q%ﬁ@b%? mmol,

31 %) v\e{se(zsm]et(wm@tph@n??mwda@oiwhmrsnr-hqoh:ﬁ‘réwu bed

owi ng reagents were wused in the

propylamngg- 1rl@§[{p¥bﬁtl’yd)ecﬂ1qnygtt@meaesu phonamide were obtained as a
colourl%sé éolfid uor o- phenyl ) -i m dazol i di n-2-one: 20 Exanple 1:
enyl i m dazol e Exanpl e 2:
2- met hyI 2, 3-di hydr o- pht hal azi ne-1, 4-di one Exanple 3:

e b KA A BD AT st srinso
analogéuéiy% ﬂ?@ﬁie‘cﬁbd’ Héscmb%ﬂ% E&%nﬁ?&%ﬁpﬂ'ﬁe ?&Iowmg reagents were

- pyr -im dazolidin
used mtt‘@. fﬁﬁu'@ggtlomsgﬂp)mptﬁad aif e{4efuntpiphengt)- |m!dazohd|n 2-one:

Examplt 4 PEERIRRREIE ] &' Bampl e 25 4. (4. met hoxyphenyl)
Examplel222-8déthyiaz 8ldthydro-phthalazine-1,4-dione
Example 3: 4-phenylimidazolidin-2-one

Example 6: 4-(4-methoxyphenyl)imidazole

Example 7: 4-(imidazol-4-yi)-pherol

Example 13: 1-pyridin-2-yl-imidazolidin-2-one

Example 15: 4-(imidazol-4-yl)-pyridine

Example 18: 1-(4-hydroxyphenyl)-imidazolidin-2-one
Example 24: 5-nitrobenzimidazole

Example 25: 4-(4-methoxyphenyl) [1,2,3]triazole
Example 29: 4-{4-methoxyphenyl)-imidazolidin-2-one
Example 30: 4-(4-nitrophenyl)-imidazolidin-2-one
Example 31: 3-(4-methoxyphenyl) [1,2,4]triazole
Example 37: ethyl benzimidazole-5-carboxylate
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30 Exanpl e 29: 4-(4-nethoxyphenyl)-i m dazolidin-2-one
Exanpl e 30: 4-(4-ni tropheng}ﬁ) -i m dazol i di n-2-one
Exanpl e 31: 3-(4-nethoxyphenyl) [1,2,4]triazole

Exanpl e 37: ethyl benzi m dazol e-5-car boxyl ate 40

Synt hesi s of

= T O 3 1
3-[4-(4- et hoxy- phenyl)-lmdazol 1 yl]1-1, 1-di net hyl -

opyl am ng, and 4.00 g pyridine hydrochlori wer e
stirreq™

2% 200C in a seal ed react| veyssh in

H,N &~ CLR ction m xtHIN: PONLE 0
mml\(e Tale 406 mL—ettit a%:eb?é\/thespH o.
H,C aGjdgous phase was adfbsted to dtgl GHyith sodium 10

hydr oxi de solution (2M and the phases wer e separ at ed.

The aqueous phase was extract ed five tines with 50nL

1.0 9 Gl Mg R e et pRap B R i a2 Qi T aoBy L ioRylegaine
and 4.%9'9;9?% hg&%&bﬂonl%@é%%d fOr %”Qt 90(6‘%] ihPa %Eé’lled ré4ction

dr oxy- phenyl) -i m dazol -
vesseldn mW@wpve;ﬁEhemaahommnetue@was rpalire irdo éalmlu ideewster and 40

lid, .1 . . .
mi et psCtatd. doe pHyek g acspys phase was Asiusiod fhavgn withsedium
hydro>@die doltidn ¢2) GAdithe phgﬁme@r%eﬂa%tetdh Thkagueslis phaée was
t he synthesis of Exa was synt hesised from1l
extracted fiue tirges wikbtSRmL Bﬁg@alyet@te( Ahegaraliped Beganig phms@-‘awgre

aried ey e R BOLPARLAOY sl g e etecling hs, ateny
evapoxgiyl. ﬂrﬁaﬁ)ﬁg (and rm?molz (54<?fébrﬁ€7[nthyﬂwxﬁ-|lﬁ$eri3¢)sitnidam-10?1]-1 ,1-
, the synthesis o a e . .
d'methyil(’@ly ABHEVeRE @'ﬂg&é\?l%&@%%ﬁ%jwﬂdz- yl -i mi dazol i di n
-2-one (am ne conponent for the last step of the
synthesis of Exanple 13) was synt hesi sed anal ogously
1-(3- amm&&metpvldmdul}ﬁe(é hydraxytphenyl hinlig2sdighe2-enal(amine

componen? %r?he last step of the synthesis of Example 18) was synthesised from 1-

(3-amino-3-methyl-butyl)-3-(4-methoxy-phenyl}-imidazolidin-2-one analogously to the
synthesis of 3-[4-(4-hydroxy-phenyl)-imidazol-1-yl]-1, 1-dimethyl-propylamine (amine

component for the last step of the synthesis of Example 7).

1-(3-Amino-3-methyl-butyh)-3-pyridin-2-yl-imidazolidin-2-one (amine component for
the last step of the synthesis of Example 13) was synthesised analogously to the
procedures laid down in DE2548663 and DE2528078.

Example 8

Synthesis of N-[3-(2-{3-[4-(4-amino-phenyi)-imidazol-1-yl]-1.1-dimethyl-propylamino}-

1-hydroxyethyl)-phenyll-benzenesulphonamide




10

15

20

25 Exanpl e 8 Synthesis of

N-[3-(2-(3-[4-(4-am no- pherﬁ)l)-im'dazol-l-yll-l.l-dirre
t hvl - propyl am no) -

1- hydr oxvet hyl ) - phenvi | - benzenesul phonam de 41 ~O OH
NHNi) NW/3~NH3C CHO OtO HNHNi N/~ _/NNH2
H3C CH3 1.69 g (3.07 mmol)

@[3 (2-{3-[4-(4-nitro-phenyl)-imdazol-1-yl]-1,1-dine
hyl

prsgél am @y - 1- hydr oxy - nyI - benzenesul phonam

ﬁEN adl um @ charcoal, and 30
n a\_affi oMl ave at anbi ent

tenp L}qdecl-@ hydrogen at mospghere of 1 bar for 3

h. The reaction m xture was filtered and the filtrate
was freed from sol vent using the rotary evaporator.
1.59 g (3.05 nml ., 99 %

N-[3-(2-{3-[4-(4-ari no-phenyl)-imdazol-1-yl]-1,1-dine
t hyl - propyl am no} ¥1

yw(dr oxyet hyl ) - phenyl ] - benzenesul phonam de were
_| ned as a 10 colourless solid. Exanples 17, 32, 34
a4 t hesi sed ogously to the method
descriidod i

usedHNnsrigg

Ie 8. ITh ng conmpounds were
nH

phenyl ) @ -1, 1- d

i met hyl -P¥opyl am3no -3- hydroxyet hyl ) - phenyl ] 15
benzenesul phonam de: Exanple 17: benzyl

4-(1-{3-[ 2- (3-benzenesul phonyl am no- phenyl ) - 2- hydr oxy-

109 o) ARAPN BSOS M bt micezgl 1 ety

propylsnfige ) P-hiydrokyethyBtphany-tedzedesulphangrhigiey 0)1023 paltadinincbn

activalE AR AT S0y mshenal iy SHRRY i1 2B Hiasiaye A ABhsH!

tempelrai@ré Eﬁ@éﬁié ﬂ d eRAmb¥gdecf3Mbar for 3 h The reaction mixture was
é'_ 5-di net hyl -i soxazol -4-yl)-im dazol - 1-
flltereq/ apd 1hqf| ﬁ?ﬁbWﬁ? freed from solvent using the rotary evaporator. 1.59 g

(3.05 PEEAVASAN0ka-{o AL KA phbn P Fhiako PR GRS R BgR2
propylamino}-1-hydroxyethyl)-phenyl]-benzenesulphonamide were obtained as a
colourless solid.

Examples 17, 32, 34 and 35 were synthesised analogously to the method described

in Example 8. The following compounds were used instead of N-[3-(2-{3-[4-(4-nitro-

phenyl)-imidazol-1-yl}-1,1-dimethyl-propylamino}-1-hydroxyethyl)-phenyl]-

benzenesulphonamide:

Example 17: benzyl 4-(1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-
ethylamino]-3-methyl-butyl}-1H-imidazol-4-yl)-benzoate (Example 16)

Example 32: N-[3-(2-{1,1-dimethyl-3-[3-(4-nitro-phenyl)-2-oxo-imidazolidin-1-yl]-
propylamino}-1-hydroxy-ethyl)-phenyll-benzenesulphonamide (Example
30)

Example 34: N-[3-(2-{3-{4-(3,5-dimethyl-isoxazol-4-yl)-imidazol-1-yl]-1,1-dimethyl-
propylamino}-1-hydroxy-ethyl)-phenyi]-benzenesulphonamide (Example

20)
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16

20

20) 42 Exanple 35: 4

N-[3-(2-{1, 1-di net hyl -3-[4-%4-nitro-pheny| )-imdazol -1
-yl ]-propyl am no}-1

hydr oxy- et hyl ) - phenyl ] - benzenesul phonanm de (Exanpl e 4)
Exanple 12 5 Synt hesi s of

Exam;gﬁ%}% ﬁ»\;&[:ﬁe/ d 1o &13;/&/%]%41% nhtlro pﬁerﬁrﬁg ﬂh’nhg%l 1h§:/t] plrggg?llanr%fno} 1-

1- dinyBtdRyLetRYINPHEA B@hz&{é&ﬂh sul phon
amd"%%qﬁﬁ kPR InGRaRTe [ RRRASETO° P2

OH N O %CH3 HN O N, NS—N\n_\/HOCI—B OH3C
0 0.064 nL (0.600 mmol) N, N-di net hyl sul phanyl
ExampRi1Z de vos added ot 0C Lo 0. 208 g (0.400 mmol)

SVntheNné af N?Is{(?r Hy@rdd- %m@(wNydnmtmlgﬁéﬁém%avﬂ.ﬂm%hénﬁhm

deln 4 L pyr|d| ne and t he mxture was stlrred for
16 h at anbient tenperature. The reaction m xture was
pour ed into 50 mM hydrochloric acid (1 M / ethyl

4O US se was exf{gwtedthreetlmss wth 20 nm

ta The gani ¢ phases were dried
g U N t NHent was el i m nat ed
he rqj ar gHevaporator. he residue was purified

by fl&sh col*®um &hr omat ography [ net hyl ene chl oride /
nmet hanol (100:0 ;> 70:30)], and 0.131 g (0.209 mmol,
52 %
N- [ 3-(1- hydroxy-L-{S- [4-(4- N, N-di et hyl sul phanyl am no
phenyl )-imdazol -1yl]-1, 1-di net hyl - propyl am no}- et hyl)
nyI] benzenesul hlqnam de weQe o ined as a
d},_;,-orﬁma (1A) listed

Y

urleg'swlld T

0.064 mL (0.600 mmol) N,N-dimethylsulphamyl chloride was added at 0°C 0 0.208 g
(0.400 mmol} N-[3-(2-{3-[4-(4-amino-phenyl)-imidazol-1-yl]-1,1-dimethyl-
propylamino}-1-hydroxyethyl)-phenyl]-benzenesulphonamide in 4 mL pyridine and
the mixture was stirred for 16 h at ambient temperature. The reaction mixture was
poured into 50 ml hydrochloric acid (1M) / ethyl acetate 1:1. The phases were
separated and the aqueous phase was extracted three times with 20 mL ethyl
acetate. The combined organic phases were dried over sodium sulphate and the
solvent was eliminated using the rotary evaporator. The residue was purified by flash
column chromatography [methylene chloride / methanol (100:0 -> 70:30)], and 0.131
g (0.208 mmol, 52 %) N-[3-(1-hydroxy-2-{3-[4-(4-N,N-dimethylsulphamylamino-
phenyl)-imidazol-1yl]-1,1-dimethyl-propylamino}-ethyl)-phenyl}-

benzenesulphonamide were obtained as a colourless solid.

The compounds of formula (JA) listed in Table 1 were obtained, infer alia,

analogously to the method described above.



anal ogously to the nethod g scri bed above. 43 The
abbreviation X2 used in TabFfe 1 denotes a link to the
position in the general formula shown in Table 1

i nstead of the corresponding groups R2. Table 1 o S~
N DCM MeOH

OH 5 HNO \ NRZ Exanple Rz Rf value M5 ESI

The aggl{qég\tio& )fp_

~ 0.52 505 DCM MeCOH NHAOH ESI +
mﬁqﬁ" 1 Nfa@@ 16lenotesralimipto thegmgition.in\the general

om B MO bl RO, 1

521

90/10/1; RfO. 38 \ 550 0 ESI
Table 1
\O/k/ )<\/
Example R? R value MS
- DCM/MeOH 85/15; | =5
1 A (M+H)" =
X R: 0.52
505
H.C ESI
Ly DCM/MeOH/NH,OH \
2 l (M+H)" =
_N 90/10/1; R; 0.50
X3 537
(e
M ESI
. [ N@ DCM/MeOH/NH,OH ey
+ =
" 90/10/1; Ry 0,48 )
0 523
" ESI
P o DCM/MeOH/NH,0H .
4 y R (M+H)" =
N N 90/10/1; R; 0.38
X - 550
ES!
M\ DCM/MeOH/NH,OH .
5 N F (M+H)" =
x" Y 90/10/1; Ry 0.39
O 539
ESI
N DCM/MeOH/NH,OH .
6 N/ 0 (M+H)" =
x7 \ 90/10/1; R; 0.36
CH, 535
DOMMeOHINH:OH | =
e
7 = S (MY =
><2/,N Vi OH 90/1 0/1; Rf 0.30




DCM MeOH NHAOH 5N~N F 90/ 10Q/ 1;
N DCM MeOH NHAOH ESI 6~N 0980/ 1
cH 535 ESI 7 N _ DCM MeOH NH4OH +

90/ 10/ 1,

Rf 0.30 ( 521 44 Exanp
~N DCM MeOH NHAOH 8 M+rH N NH. 90/ 10/ 1;

Rf 0.39 (MH)+
M+H

0 539

0/1; RR 0.36 (MrH)+ =
_~ | off
le R2 Rf value MS ESI
Rf 0.32 ( )+ _

/520 ESIL N DCM MeQHINHACOH H Q ~-2-"171 (MrH)+ ~/N o
-CH, $0/10/1; Rr0.23 598 N DCM MeOH NH40H ES| 10 ~i
EXQ 1, Rf 0.34 @H) + 555| ESI glyaile0 DCM MeGis
90/ 10; [cH (MH) + _ " Rf 0.20 487 g
ESI
N DCM/MeOH/NH,OH .
8 p (M+H)" =
N NH, 90/10/1; R; 0.32
%5 520
N DCMMeOHNH,OH | =
H € 4 +
N 4—ch, 90/10/1; R 0.23
x{ J 598
DCM/MeOH/NH,O ES|
10 F—'N © 4 H M H + o
A 90/101; R;0.34 | (MHH)I'=
%3 555
ESI
I;.N 0 DCM/MeOH 90/10; .
- R 0.20
% O—cH, 487
o ESI
= N | DCM/MeOH 90/10; .
12 ~ SN (M+H)" =
/N Y4 N/ \\o\ Rf 0.26
X2 H CH, 627
ESI
. M\ /= DCM/MeOH 90/10; (M) =
N \_/ R 0.26 )
% \‘g N f' 524
" DCM/MeOH/AcOH =Sl
N e c
14 =\ 5 _ (M+H)" =
PN 70/30/3; R; 0.07 473
X OH
N ESI
= = DCM/MeOH/NH,OH .
15 Ve Wi (M+H)" =
N 90/10/1; R¢ 0.25
X; 506
N 9]
4 =
Nt DCM/MeOH/NH,OH .
16 |x/ (M+H)" =
90/10/1; R 0.34
639




a Ps DCM MeOH 90/ 10; ESI NS OCHR 0.26 (M6 N,
27 3 627 DCM MeOH 90/ 10; “BSI 13N (MrH)+ -1 N =

Rf 0.26 0 524 ESI 14 %, 0 DCM MeOH AcOH (MrH) +
70/30/3; Rf 0.07 OH 473 N DCM MeOH NH40H ESI 15 N /

\ 90/10/1; Rf 0.25 (M+H) xz~ 506 16 ~~ \ o
_DCM MO NHACH B/ \ 90/10/1- Rf 0 34 (M) 639 45

Exanple R2 Rf value M5 ESI N 0 DCM MeCOH AcCH 17 ~
Exddriple |/ 70/ 30/ Rf 0.57 549 EWH, viRie MS
DCM Me@H NHAOH + _ OH 90/10/1f Rf 0.34 () xZ/N 1IN
| MH
ESI
N o DCM/MeOH/AcOH .
17 - (M+H)" =
L/ o 70/30/3; R; 0.57
v 549
%3
ESI
8 [’\N DCM/MeOH/NH,OH (MFH)?
N 90/10/1; R; 0.34 s
E 1{ \©\°“ e 539
DCM/MeOHINHOH | —o
N e
19 r g CT (M) =
N oH 90/10/1; R; 0.21
/ g 562
% 0
o DCM/MeOH/NH,OH ES|
N = . e +
20 & \ T (M) =
N N0 90/10/1; R; 0.21
e 524
H,C
ESl
=N\ = DCM/MeOH/NH,OH \
21 N o (M+H)" =
o \_ 779 90/10/1; R¢ 0.31
2 N cH, 536
N ' DCM/MeOH/NH,OH =Sl
- e +
22 =a T (e =
N s Nen 90/10/1; R 0.36
X3 J 525
ES!
N DCM/MeOH 90/10; .
23 = (M+H)* =
N/ Rf0.29
Xy F 523




539 0 19 /N H DCM MeOH/ N
90/10/1; Rf 0.21 ( 562
DCM MeOH NH4A0H M+H +

524 H3C 21 N DCM MeOH NH4A0H MEHI

X2

HMH I+
H3C ESI
C \ 0 90/10/1; Rf 0.21 ( )

20 N
2 N 90/ 10/ 1;

IN [ [ cH3

Rf

0.31 ( )+ cH3 536 ESI ~N/ | DCM MeOH NHAOH (MeH) + _
22 | xz~ S cH3 90/10/ 1. RfQ..36 525 FESI 23 | N
DCM MeQH 90/ 10; (M+H)+ _ /N / F Rf 0.29 523 46
Exepiib¢ RZ Rf val g M5 r, ES || 24 IReiMeMeCOH 90/ I0s
MrH NIRFO.29 () 524 O ESI
N ESI
o ! DCM/MeOH 90/10; ey
+ =
x5~ W Rr0.29
{ 524
-
ESI
os f” DCM/MeOH 90/10; (MH)?
+ =
/N\}\@o\ Ry 0.23
X5 oH, 536
. ESI
= Y DCM/MeOH/NH,OH ]
26 i p l (M+H)* =
N s 90/10/1; R¢0.36
x5” 511
o ESI
N S | DCM/MeOH/NH,OH \
7| ety
N cH, 90/10/1; Ry 0.32
x{’ 548
o ESI
N DCM/MeOH/NH,OH )
28 F (M+H)" =
Nt/ o\ 90/10/1; R 0.32
X on 577
ESI
[\ DCM/MeOH/NH,OH ,
29 N (M+H)" =
Y : 90/10/1; Ry 0,46
5 b 553
ESI
M DCM/MeOH/NH,OH .
30 AN o (M+H)* =
X5 \\\/ N 90/10/1; R; 0,42
\ 568
o
0
H,C ESI
\|4“ o DCM/MeOH 90/10; )
31 / \ (M+H)" =
/N"""N CH, Rf 0.21
% 550




N=N DCM MeOH 90/10; 25N o R 0.23 (MrH + CH3 536 26
~N | DCM MeOH/ NH4OH ESI + ®AH s 90/10/1; Rf 0.36 ( )
X 1/ 511 N H3 DCM MeOH NH4OH ESI 27 N (MeH)+ _ /N /
'CH3 90/10/1; Rf 0.32 548 ESI 28 N DCM MeOH NHAOH _

90/10/1; Rf 0.32 (MrH 577 x2 CH3 ESI 29 <I" \ :-, -/
DOM-MBOH NHAOH (M + - 00/10/1: RE0 46 O 553  (CH3 ES|

DCM MeOH NHAOH - 30 " N O (MrH)+ < 1 / " 90/ 10f 1;

| ERGfhpi@ | 568 0 H3CRA DCM MeOH 90/ 10; REGhIue3l /"] ~qUBRf

0.21 (MH + ~3 N 3 550

ESI
NF_\N DCM/MeOH/NH,OH .
32 e Y (M+H)" =
2 NH, 90/10/1; Rf 0.33
o} 538
H,C,
" RP-18 F 254 ES|
N 2
- / +
33 ~ ) MeCN/H;0/ACOH | (M+H)" =
N
e © 20/80/1; R;0.33 526
H,C

N ESI
~ DCM/MeOH/NH,OH .
34 N (M+H)
x NH, 90/9/1; R¢0.27
494

i

N ESI

f o DCM/MeOH/AcOH .

35 N (M+H)
x’” 80/20/2; R; 0.50 .

523

/N
[~ ESI
N o DCM/MeOH/NH,OH .
36 s (M+H)
90/9/1; R¢ 0.35

o\ 551
CH,
N Ny RP-18 F 254 ESI
~ /] _ -
37 W, N | MeCN/H,0 1/1; | (M+H) =
e H R; 0.59 573

i

N 0o RP-18 F 254 ESI
=
38 WN/OH MeCN/HZO/ACOH (M+H)+

x” 250/250/1: R; 0.51 564
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...propylamino}-ethyl)-phenyl}-benzenesulphonamide ... .

47 Exanple R2 Rf val ue I\/S4 ESI 32 Ny :

DCM MeOH/ NH4OH ( )+ MrH X2 ~ / NHZ 90/10/1; Rf 0.33

0 538 H3C NHZ RP-18 F 254 ESI 33 / MeCN H20/ AcOH

(MrH)+ X/ 20/80/1; Rf 0.33 526 H3C N ESI /N NH

DCM MeOH/ NH40H (M 34 ) ~ 90/9/1; Rf 0.27 494 N
Aber%NbQ—VACCH 35 (MH I+ _ / XZ 80/20/2; Rf 0.50 OH

G0N ESI 36 /N co DCM MeOH NHAOH M+H 90/ 9/1: Rf

AcOH?. 35 (gihdiaP&detic@did

DCM: dichloromethane

MeCN acetonitrile

MeOH: methanol

NH4OH: conc. solution of ammonia in water

RP-18 F254: Merck reversed phase silica gel 18 F254 TLC plate

Unless otherwise stated, all the R; values were determined on Merck silica gel 60
F254 TLC plates.

Chemical names of the Examples (Example Nos. correspond to the numbering used

below):

1) N-(3-{2-[1,1-dimethyl-3-(4-phenyl-imidazoi-1-yl}-propylamino]-1-hydroxy-ethyl}-

phenyl)-benzenesulphonamide

2) N-(3-{2-[1,1-dimethyl-3(3-methyl-1,4-dioxo-3,4-dihydro-1H-phthalazin-2-yl}-
propylamino}-1-hydroxy-ethyl}-phenyl)-benzenesulphonamide

3) N-(3-{2-[1,1-dimethyl-3-(2-ox0-3-phenyl-imidazolidin-1-yl}-propylamino}-1-hydroxy-
ethyl}-phenyl)-benzenesulphonamide

4) N-[3-(2-{1,1-dimethyl-3-[4-(4-nitro-phenyl)}-imidazol-1 -yI]-probyIamino}-1 -hyd roXy-
ethyl)-phenyl]-benzenesulphonamide

5) N-[3-(2-{3-[3-(4-fluoro-phenyl)-2-oxo-imidazolidin-1-yl]-1,1-dimethyl-propylamino}-
1-hydroxy-ethyl)-phenyl]-benzenesulphonamide

6) N-[3-(1-hydroxy-2-{3-[4-(4-methoxy-phenyl)-imidazol-1-yi]-1,1-dimethyi-
propylamino}-ethyl)-phenyil-benzenesulphonamide

7) N-[3-(1-hydroxy-2-{3-[4-(4-hydroxy-phenyl)-imidazoi-1-yl]-1, 1-dimethyl-
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i - NON RP-18 F 254 ESI 3%,/ N-N MeCN/H20 1/1; (MH)+
HRf 0.59 573 N- 0 RP-18 lé’254 ESI 38 N~H

MeCN H20/ AcOH (M+H)+ X2/ H 250/250/1; Rf 0.51 564
48 Abbreviations: AcOH glacial acetic acid DCM

di chl oronet hane MeCN acetonitrile 5 MeOH: net hanol

SR Lo T R TTRAE o BRI (A 8t s T

ethyl)lgNeR§H-bRhBeRdd BshG{amtigd, all the Rf values were
term ned on rck silica gel 60 10 F254 TLC pl ates.

Chenmi cal names of the Exanples (Exarrpl e Nos.

o) N S RBR 2 1 P P iR i B e b oy 1 s -

dsmetfg?mrﬁwla&nﬁb}cﬁtﬁmtpﬁéﬂw -bensdiridviphoRari@nesul phonam de
N-(3-{2-[1, 1-di net hyl - 3- (3- et hyl - 1, 4- di oxo- 3, 4-di hydr

10) N3 BRI T R totliaamal i ety arsevaTnelre g
phenyi)etmnz:é@egl)dphonamide
N-(3-{2-[1, 1-di net hyl - 3- ( 2- oxo0- 3- phenyl -i m dazol i di n-1
-yl)-propyl am noj - 1- hydroxy-

11) m@ﬁ‘n?b”i -{(B-FP@-T:E% hzORSE BT DR e‘i’a?(;@ Rydrory ethylamino}-3;

1-di net hyl -3-] 4- (4 nit pheny zol -
methyl-hulyliptidpnidaadiesd-carbiopiabxy - 25
et hyl ) - phenyl ] - benzenesul phonam de 5)
N-[3-(2-{3-[3-(4-fluoro-phenyl)-2-oxo-imdazolidin-1-y

12) N [3 (‘ﬂ-hiltdl@xvlﬂ-{?l%tr MLNWJd#ﬁbt'h?}-su!phamoylammo -pheny|)-imidazol-1-yl}-
henyl ] - benzenesul phonan de
1,1- dlmethyi propylamlno} ethyl) phenyl]-benzenesuiphonamide

13) N-(3-{2-[1,1-dimethyl-3-(2-ox0-3-pyridin-2-yl-imidazolidin-1-yl}-propylamino]-1- -
hydroxy-ethyl}-phenyl}-benzenesulphonamide

14) 1-{3-[2~(3-benzenesuiphonylamino-phenyl)-2-hydroxy-ethylamino]-3-methyl-
butyl}-1H-imidazole-4-carboxylic acid

15) N-(3-{2-[1,1-dimethyl-3-(4-pyridin-4-yl-imidazol-1-yl)-propylaminc]-1-hydroxy-
ethyl}-phenyl)-benzenesulphonamide

16) benzy! 4-(1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-ethylamino]-3-

“methyl-butyl}-1H-imidazol-4-yi)-benzoate

17) 4-(1-{3-[2-(3-benzenesulphonylamino-phenyl )-2-hydroxy-ethylamino}-3-methyl-

butyl}-1H-imidazol-4-yl)-benzoic acid

18) N-[3-(1-hydroxy-2-{3-[3-(4-hydroxy-phenyl)-2-oxo-imidazolidin-1-yl}-1,1-dimethyl-

propylamino}-ethyl)-phenyl}-benzenesulphonamide
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30 6) 50

N-[ 3- (1- hydr oxy- 2-{3-[ 4- (4-nmet hoxy- phenyl ) -i m dazol - 1-
yl]-1, 1-di methyl propyla m

i no}-ethyl)-phenyl]-benzenesul phonam de 7)

N-[ 3- (1- hydroxy-2-{3-[ 4-(4-hydroxy-phenyl)-im dazol - 1-

T = di et hyl - ) ,
19) N g 2 R ned e e hania ot Y RSt -3
methyﬂNbDﬁd}(ﬂﬂn%rda‘koMW%ﬁ@gﬂ%ét}ﬁdem dazol -1-yl]-1, 1-di me
t hyl - propyl am no}-1- hydroxy-
et hyl ) - phenyl ] - benzenesul phonam de 9)

20) N ke o YL it sk dal 45 TaRRLER PR DU ATkRR: Pheny

propylghﬂ?%};qwhyﬂrdxmétam-phéﬂﬁ}-byhjerwsanﬂohahﬁd‘g enesul phonami
e

N- (3-{1- hydroxy-2-[3-(4-iodo-imdazol-1-yl)-1,1-dineth

21) N-{éﬂ ﬂﬁg?ﬁ#ﬁ@-{@i&ﬁﬁﬂﬁdxy%mﬁ%Zﬁgi%ﬁgfﬁ-ql—ﬂp? MRG0

propylam{ide Fethyi3-phenylgheszenesoipHoamamide phenyl ) - 2- hydr oxy- et h
yl am no] -3- nethyl-butyl}-1 H i m dazol e-4-carboxyl ate
12)
22) N- t:ls tzﬁ{( 1 dm@fr@/m [2-(’5311&14?( tHidhHEr 2 FBLiRYd aih RISy BfiA0)-1-

hydrow-qthui)rpélenyl] bﬁﬂ@@ww@h\tﬁmﬂayl ) - phenyl ] - benzenesul pho
nam de 15 13)
N-(3-{2-[1, 1-di met hyl - 3- (2- oxo0-3-pyridin-2-yl-im dazol

23) N- [ﬂ(m{ﬁf#(ﬂ)-ﬂlmmmﬂm)nﬂﬁdabol-hyﬁ] 1,1- d|methy| fropylamlno} 1-

enyl ) - benzenesul phonam e
hydroxy qtéyl[)@hegylﬂrgﬁ%@mm@w@m no- phenyl ) - 2- hydr oxy- et h
yl am no] - 3-net hyl - 20 butyl}-1
H i m dazol e-4-carboxylic acid 15)
24) N-(S-{B[1, 2-dirtethyBB+Birtityd-bantdinpgadadi1nyl $pyd pylamidak o hybirgsty)-

efhy'}-P'Eﬂam:?m n%gllm}/]dr - et hyl } - phenyl ) - benzenesu

4-(1-{3-[ 2-(3- benzenesul phonyl am no- phenyl ) - 2- hydr oxy-
et hyl am no] - 3- net hyl - butyl }-
25) N- HMHWCH@&Y 43y{ﬁ)(4ﬁeafb@ay@hﬁmyi) [1,2,3]triazol-1-y1}-1,1- dtmethyf

oA PRl o-prers -2 e

H i m dazol - 4-yl)-benzoic acid 30 18)
26) N- @o& -di hd%%hyt-i-(‘ii%gn%%&fw %dr 03 Fiatl:)rﬁ;}oltoyla'?nlr%(]o1 Ihg]drqo?(y-
ethyl}-pHEHY) BN eheBRpRYhamiNzenesul phonam de

27) N-[3~(2-{3-[4-(4-dimethylamino-phenyl}-imidazol-1-yl}-1,1-dimethyl-propylamino}-

1-hydroxy-ethyl)-phenyi]-benzenesulphonamide

28) ethyl 4-(1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-ethylamino]-3-
methyl-butyl}-1H-imidazol-4-yl)-benzoate

29) N-[3-(1-hydroxy-2-{3-[3-(4-methoxy-phenyl}-2-oxo-imidazolidin-1-yl]-1,1-dimethyl-
propylamino}-ethyl)-phenyl}-benzenesulphonamide
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__enantiomers of general formula:.

50 19) 51
N-[4-(1-{3-[2-(3-benzenesul phonyl am no- phenyl ) - 2- hydro
xy-et hyl am no] -3- nethyl -butyl}-1

H i mi dazol - 4-yl ) - phenyl ] - acet am de 20)
N-[3-(2-{3-[4-(3, 5-di net hyl -i soxazol -4-yl)-i m dazol - 1-

30) N I P olroaphgn- BmengridaselidarisylPRRyaminot
1- hydmii@/ &lh)(l) -phenyl}-benzenesulphonamide
N-[ 3- (1- hydroxy-2-{3-[4-(6-nmethoxy-pyridin-3-yl)-imda
zol-1-yl]-1,1-di nethyl- propyla

31) N B R B 2 LY R e AREL BRI (s A o1 1
dlmethyiem‘opylémymQ}-q:thyilmphanylhbbnienéwltbhonamlde
roxy-et hyl)-phenyl ] - benzenesul phonam de 23)

N-[3-(2-{3-[4-(4-fluoro-phenyl)-imdazol-1-yl]-1,1-dim
| i - .
52) NS I RSP . i 1 g rom
ammoﬂﬂeéyqrgxy—@mmmm yergenssulphopamigezoi nmi dazol -1-yl)-p
ropyl am no] - 1- hydr oxy-
et hyl } - phenyl ) - benzenesul phonam de 25)
33) NJEB-[( :e-}ﬂwﬁbewzﬁan{]ﬁohﬁogénw;trﬁ;@ézomh?ﬂmI«D dirdetByBl tria

zol - 1- i meth

propylarupei- éwa@weqthw phsméh;hqnzsmatdna@n@rpﬁ@nam de 26)
N-(3-{2-[1, 1-di met hyl - 3- (4-t hi ophen-2-yl -i m dazol - 1-yI
) - propyl am no] - 1- hydr oxy-

34) N€343H[3« Paenigd-beheoiradeziH 1pyipn aivdineetBH-épylamino]-1-hydroxy-

ethyl}-Bhbgl-Bebgaetlhsemmuay, 2m M- phenyl) -1 m dazol - 1- 1]

1- hydr oxy- et hyl ) - phenyl ] - benzenesul phonani de 28)

t hyl
35) 1 {33 21(3{-139rﬁ2:§r‘@3ul@énzﬂa%m-phenylﬂ-ammmemylarn|l0]a§dneﬂoyl—

butyl}- thﬁq Sy nﬁagg ﬁﬁ&ﬁ%g 0 29)

N-[3 (1- hydroxy 2-{3-]3- (4 methoxy phenyl ) - 2- oxo-i m da
-yl 1-1, 1- di net hyl
36) etidyCelBrigr§erargulphoeyiatin BhpRANaydEBtethyaminol-3-methyl-
butyl}- R‘H[?er%_% r{n%l’a%i)% ﬁgqugﬁﬁ (4-nitro-phenyl)-2-oxo0-imd

azo m no} -
1- hydroxy et hyI) phenyl] benzenesul phonam de 31)

S7)N- E;zbzr 1 pe hyﬁg){ﬁ]qu itelraz08- ) heRy i hidazoi- T

propylamino)}-1-hydroxy-ethyl]-phenyl}- benzenesulphonamide

38) 4-(1-{3-[2-(3-benzenesulphonylamino-phenyl}-2-hydroxy-ethylamino]-3-methyl-
butyl}-1H-imidazol-4-yl)-N-hydroxy-benzamide

The (R)- and (S)-enantiomers of the Examples may be obtained from the racemate
by chiral HPLC, for example (e.g. column: Chirobiotic T, 250 x 4.6 mm obtained from
Messrs Astec). The mobile phase used may be methanol with 0.05 % triethylamine
and 0.05% acetic acid (eluant A) in acetonitrile. Silica gel with a particle size of 5 um
to which the glycoprotein teicoplanin is covalently bound may be used as the column

material. Of outstanding importance according to the invention are the (R)-
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di met hyl - pr opyl am no} - et hyI5)2- phenyl ] - benzenesul phonam
- de 32)

N-[3-(2-{3-[3-(4-am no-phenyl)-2-oxo-im dazolidin-1-yl

]-1, 1-di net hyl - propyl -

am no} - 1- hydroxy-et hyl ) - phenyl ] - benzenesul phonam de

10 33)

N-[3-(2-{3-[4-(1-acetyl -2-am no-propenyl)-imdazol -1-y
le] , 1-di met hyl propyl am no}-1- hydroxy-ethyl)-phenyl]-

eﬁ enesQthonam de 34)

Nh(2-L2- 13- (B- ai ngzbenzoi ni dazol - 1-yl ) - 1, 1- di met hyl - p

rop noY- OXYy-

eth phenyl ) - benzenesul phonam de 15 35)

1-{3-[2- (3-benzenesul phonyl am no- phenyl ) - 2- hydr oxy-eth

yl am no] - 3-net hyl - butyl}-1

H benzoi m dazol e- 5- carboxylic acid 36) ethyl
The fofiowing Qn?@i%@fﬁéﬁ’%@lﬂbéﬁﬁﬁ% fﬁﬁﬁﬁ@mﬁf%nyl ) - 2= hydr oxy- et h
Exam e‘W‘(QQ‘}/o 31 Qﬁttmﬂ c@tgng %/‘

I ate 37)

benzoi m azo e- -car

- retentiin{tBng JR)-N-[3-(B-{e d tdiineBif-8-[H4 4(rlitro-phenyl)-imidazol-1-yl]-

propyigmiSyr EhVHiskv ety SPBRY VbR s tahprhride] = 25.5 min
retenti%ﬂﬁﬁﬁé‘gsww;@@{‘l‘ @%lrﬁétrﬁﬁk [4-(a-nitro-pheny)- |m5dazol -1- gr]oxy-

2- (3- benzenesul’ phonyl am no eny
propyignnm}ahhudqoxgmylhphenylhggmz}enlesulphonamlde] 30.0 min.
H i m dazol - 4-yl ) - N- hydr oxy- benzam de The (R)- and
(S)-enantioners of the Exanpl es may be obtained from

ExamprGS (fmemitaﬁtAhM a@b'tdrﬁthldeLC for exanpl e (e.g.
Chirobiotic ai ned from

retentiop e [(RINLIS - F- foamine-pheii: Baaas ey Vibd. Hreirmegh
provy 0 Mgt B RIS AR BRETRIIE 251
retentisnZin®f(SHNofB3-(2+-{8- Mﬁ%amtﬂmeplgém)elmldamm -yipi meﬂinmthyll—l s
terial.
PropyIBRISHIT G DA RG HEOH RS e GRHIPGn eI 7] ek on

are the (R - enantioners of general fornmula: 52 O OH
~~H R2 The foll ow ng enanti omers were obtai ned,

HN |
Exam;fl@rﬂy{éﬁ}%w@iantg\ baaghotide) (30% el uant A in
retontiBf S RE 31T neBflgbBonsiaming eV AOMi da
ethylamino]-B-wkethyl-butyl}-1H-imidazol-4-yl)-benzoic acid] = 11.4 min,
retention time [(S)-4-(1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-
ethylamino]-3-methyi-butyl}-1 H-irﬁidazol-4—yl)—benzoic acid] = 12.9 min,

Example 28: (50% eluant A in acetonitrile)

retention time ethyl [(R)-4-(1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-
ethylamino]-3-methyl-butyl}-1H-imidazol-4-yl)-benzoate] = 13.2 min,

retention time ethyl [(S)-4-(1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-
ethylamino]-3-methyl-butyl}-1H-imidazol-4-yl)-benzoate] = 14.6 min.
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propyl anm no} - 1- hydr oxy- et hgk) - phenyl ] - benzenesul phonam
ide] =25.5 mMn retention tine
[(S)-N-[3-(2-{1,1-dinethyl-3-[4-(4-nitro-phenyl)-imda
zol -1-yl] -

propyl am no} - 1- hydr oxy- et hyl') - phenyl ] - benzenesul phonam

As ha% %@en‘foﬁl(?d ,th'cemé)tomgE@EFHS@?]‘&%%% ﬁ; glaenéhﬁab@nsed by their

etonl
great E/ét@)atilﬂy[uﬁ tHe2thieBaebitic4ictd Partipiianyiehtibmseald | belmalb of tHose

appllcﬁF'%’Eﬁ/I'h?ﬂ’ﬁb}thqgﬁ?%tﬁé%f)be@ Byageniemarticylany selestivehelaain

mn, retention tine
agon ‘?E%’%E?’%“?z {3.[ 4- (4- ani no- phenyl ) -i ni dazol - 1-y1]-1, 1
-di met hyl 15 propyl am no}-1
' - h o) \ hen | ] - benzenesul phonam de] = 25.1
Such msﬁase%if\gﬁ.ﬁqgj 69 arpg oeluant A in acetonitri I e)
atherds%te?&éu‘soéhdlé @fa" bladder dlsease chronic cystitls chronic bladder

- -(1- benzenesul phonyl am rio- phenyl ) - 2- hyd
lnﬂammﬁt:pn glnnq:yllcamoga itig- ewstospaspudgpression, duodenal ulcer,

duode'FI't gﬁg%ﬁh?r‘}ﬁ%&g nl?c,ergégé& wﬁ%o%lar pil'és‘.surglaﬂd g?eg.lcoma enteritis,
oesophé@llsﬂgéétrlé aide?-dadthity) gasesintadtinaldiesidess phesed by 2- hyd

contragtipehaf s sosiBrmyselBaaatintestngl dispeders g oaeris slcer

gastroﬂﬁégl]nrﬁ‘rtu&%r%’dﬁ gtagtrl]" géng?lpﬁlrréléers( gﬁmsw?ﬁbcéshﬁa ,

hypergr{dRingkid, ]hy{p%rc{t@iéﬁertnﬁamneﬂpprgjmdmanbymﬂrbmémraz arnedal
ani.no

hypertes g AV R et ey e rceRtances testiab Hisegation gfsmall

bowel QM&H; ﬁ:nc[ mﬂammato bowel diseases, ulcerative colitis, Crohn's disease
benzenesul phonyl am no- phenyl ) - 2- hyd

and prpgutys emﬂgmm nm;pf thenrectiyn), iitalile calon and other diseases with

decreqSadThiE Rar Btk e SbRLmalatEndy hlaciyial frpgBent by

urgen®f) aepeiR naedgdiic infRinimatosateuregerat bladdgr ugasfuhetuon
therapeutic fireld. Particular nmention should be made

heuroggnie Hﬁ@@maw PlctheiTBHRIAATIREhNeWBPaINGBlegder dystunction,
nyctur@lehen%ﬁ?@'cﬁéﬁhoéﬁ‘{dﬁh@i@@%kﬂ@ﬁ{&Bbb¥ C?@%{gg’,f%arncreat!tls,

goni's play a seases
inflammmatioploé theapdtmreas;l&tmmacb ulaetns)| rosgliate disegsdd stthads benign

T S T TR N
:rritabfé’%cﬁﬁa? loP BonéreREER 3K tHe BNer urifldRdpatt i s,

dysnenorrhoea; 1 ncreased intraocul ar pressure and
gl aucoma, enteritis,’

The beta-3 agonists according to the invention are particularly suitable for the
treatment of obesity, insulin resistance, type 2 diabetes mellitus, urinary

~incontinence, irritable colon and other diseases with decreased intestinal motility or

depression, particularly for the treatment of diabetes and obesity.

The activity of the beta-3 agonists can be determined for example in a lipolysis test.

The test procedure may be carried out as follows:

Adipocytes were isolated from fatty tissue ex vivo by modifying a method according
to Rodbell (Rodbell, M. Metabolism of isolated fat cells. |. Effects of hormones on
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10 oesophagitis, gastric u15 er, gastritis,

gastroi ntestinal disorders caused by contraction(s)
of the snmooth nuscle, gastrointestinal disorders incl.
gastric ulcer; gastrointestinal ulceration,
gastrointestinal ulcers, glaucoma, glucosuria ,

glucogR IR foouMErT BRPCAREFES0 2R a0, 19041, The excised
fatty tissurewas icat mew@a%@s AN WiBS 1 Sﬁ@fﬁﬂ %ouagérfa%bl iA¥Mrebs
ul ceration or snmall 15 bowel ulcers (1 ncl

Ringer ReifamtRBrsoriaining émbkalveese and 8laalbumit byigendy shaking for

30-40 FAM 37C1 TR B8 R0k AI6h 1irbBon ol PAIRTURLhER nfice Wifh KRB

e CO on a

and 1nc@©h&msec50-15@5tvermbenitnfudedtfw 5a@einr eGiHicfithe oBht@ERYw V,
ol acl suri a, f requent urirnary urgenc ner vous
adlpocfyéqﬁ

wgenineubaied IHHIO P! aaipRRyEK acaordibads the invention
(agonlgg%ft LBRtrRFationS O bRERUE 1iph® :tcg’fg“a o é’%gg/&rﬂﬁtﬁ Yer Incuhated

spiratory tract, neuropath
over 4@ywinat iSJ?CnérvaS}pBg réleasel Dfagiybem&m tﬂienpedlgrrsmdd:rawtbthat the
of the

o
fat colReRilshad BhRRe SRERIC e linion MEE AL Al dnsd
giycer&!%gﬁete@féélsér?éyhfati&ﬁwmh 35 iSgm8 rk'ﬂfr%ﬁ:eﬁﬂ@f(@i@ Trinder)

spasm crar%é %/ di abetes nellitus, irrit
Reageb"léd@@i 83 64nd eﬁéﬁiﬁsﬁlﬂbed]belpmr urinary tract 25

Giyeergl 18 At EPacnGAEE DD ATE B ot KBpaci eSOl GRuBiefo-

phosphateus bridisesi tst @Qcaolmmate(h)&i!ﬁee@ forhdifydoxydice ey

i ncontinence, Irritab colon and ot her diseases with

phosphiate anddugiregrneaefoxide. EFuBrtema qyingRimipe dya isspiggiuced by the
§
peroxi@ic batthRlt toliind 2 oblERL e Ry R\ 89PhoBreim-ansidipe and
4—am|mbanbpynrreed1' rﬁe)dy@hamaheabsnrmldn nmlkyml B0 ot The Hhsotption is
. d I Adi t
directh) pRpofiga Fether it L dipeitaud n P RIS nodi 1y ng a
nmet hod according to Rodbell (Rodbell, M Metabolism

of isolated fat cells. L Effects of hor nones on 54
The neyy ceipeunds Ay hesusethior thepravention or sheit-taear kag-term

treatm%ﬁ%qf%ﬁ%agégg ﬁi‘eﬁgfgﬁgg e@l&#?% f‘@dﬁ%}{ gfgésqlé %%%JZ@ c%tr%u 8n

with otﬁfereézﬁuve%ubeﬁncssfufsed f¢¢RB)sapaninalioatiogs.6TA ¢l inciage, fand
2% al bum n gently shaking for 30-40 mn at 37C,

exampig, @na@abgt'% ﬁéC'ﬂ |aIStrB?‘@H"'!'H-r %ﬁ@'ﬁpfﬁ’ lygas ée-onalirrnslamide e
oot o s epRans, Agaspe RolBrEdEsp e oo
rosiglitazoneh plogfitamonk), %Redamacagmwhsi(agc@l 262970 alpha-gluco-
sidase inrhlblpors?e g. acarbose, voglibose), alpha2 antagonists, insulin and insulin
analogues, GLP-1 and GLP-1 analogues (e.g. exendin-4) or amylin. Also, inhibitors
of protein tyrosine phosphatase 1, substances which influence deregulated glucose
production in the liver, such as e.g. inhibitors of glucose-6-phosphatase, or fructose-
1,6-bisphosphatase, glycogen phosphorylase, glucagon receptor antagonists and
inhibitors of phosphoenol pyruvate carboxykinase, glycogen synthase kinase or
pyruvate dehydrokinase, lipid lowering agents, such as HMG-CoA-reductase
inhibitors (e.g. simvastatin, atorvastatin}, fibrates (e.g. bezafibrate, fenofibrate),

nicotinic acid and its derivatives, cholesterol absorption inhibitors such as for

_.example ezetimibe, bile acid-binding substances suchasforexample .. .. ... .
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(agoni st) at concentrationgzof between 10.15 to 10-4
M The agoni sts were incubated over 40 mn at 37C. A
varying rel ease of glycerol in the nediumindicated
that the fat cell lipolysis had altered as a result
of the addition of the agonist. Released 10 glycerol

cho!e%@r i %Eg[ﬁg éﬁ?@%gwﬁ)s\%h@gag gﬂnpéaphlbgors of CETP or

reguia’iBFé—dfOﬂéBm ofactiassubhencd¥fopthe FRataRIM® bf bBesity, such as e.g.
osphoryl ated by ATP via glycerol kinase. The
&butr&@m @rtﬁéaav%éfafaﬁtatin phosphate is oxidi sed by
gl ycerol phosphat e oxi dase to form di hydr oxyacet one
phosphat e and hydrogen peroxi de. Then a qui noni m ne
In partigidar, theyr mdy @dsb by combiries] with drigiafee treatiad higkoblood pressure
f SQ

such 4§ B h il HERe0 Sols SHAS & I iara« uiativs. Brhlpokers, and other
modulétcﬁrmomwwr@hbrgi@ 3@3% SYEoMBmafithSPRpsdH uﬁ%deﬁ@h at

nm The absorption i1s directly proportional
comblnatém@ﬁ yitle stinuiaderserfttha eidgndrgictsystesamial aipha Irmchalmha 2 and

atso bERPIIES Y085 4 RERpl o PRk aa s BhEn  Toned
di seases, and may al so be used in conjunction wth
ot her active substances used for the sane indications.

The coppaendsef qm@rakf@fmu@AQ@aE beiser aindbeirioyg osincienignction

with ofﬁ% %8 MBQ!J s?éﬁjxc%ﬁ éﬁéoﬂﬁlﬁg)?o e iglve |drpg)§% F}P I50 In ganjunction

mepiri nat eg
with oiihbr phatm@bdb@gicallyeac(twegsubstmegl Btitatoe prep:ara@d)msi iazkide)for

I
examigl RG] Rt UPpesipriks. Soiess, Watieriaby eplutans fataniection
(s.c., s@nt.m%hat.ﬁus.bﬂsehm @Hﬂ;lél@ﬁé’bi alspéf%%@%me qu%e]ccﬁﬂ&qt of

P- 1" anal ogues (e.g. exendin-4) or anyl
the phaﬁhamtﬂ@a&y adqummnmmnd(y} shnuie bphroﬁmmr@ge‘rqm 0.1 to 90 wt.

o eregul ated gl ucose

%, orefataRATP % s Rt M g s et i i Bjountsywhich

are suﬂicmwa&léb@maém rapigefgpeciied delow. The specified doses may
1, 6- bi sphosphat ase, gl ycogen phosphoryl ase, gl ucagon

be take s8YRI8 "ﬁﬁﬁégQﬁM §neC8R%AZ0 i nhi bitors of phosphoenol
pyruvat e car boxyki nase, glycogen synthase ki nase or
pyruvat e dehydroki nase, lipid | owering agents, such as

SuitableMBblets\mayhecobtamed, fdridxangpls, fyemixing thevactivet substance(s) with

t fibrat ) fihbhrate
mown&saINeTs dob SramRleC R TSRS Schrap SAQURs papaige galoium
phospl%t@'o?fféc%é% &Qﬁ@b%ﬁé@@ubﬁ'&b%h%ﬁaréﬁjﬁpa@%lé El':ld B;ﬁagpé Such
ezetimbe, bile aci bi ndi ng substances~suc

as stareh @mgletatlﬁs IubmaletstqpclarasnnaQMHmaateara@ﬁ oot andier agehts for
as_for exarﬂ) hblt?si T o
delaying release, such as chr oxymethyl cé Iulose ce ulose acetate phthalate, or

polyvinyl acetate. The tablets may aiso comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously
to the tablets with substances normally used for tablet coatings, for example
collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed
release or prevent incompatibilities the core may also consist of a number of layers.
Similarly the tablet coating may consist of a number or layers to achieve delayed
release, possibly using the excipients mentioned above for the tablets.
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regul ators of ABCL or actiyg substances for the
treatnment of obesity, such as e.g. sibutram ne or
tetrahydrolipostatin. 5 In particular, they may al so
be conbined with drugs for treating high bl ood
pressure such as e.g. Al antagonists or ACE

i.nhi bj. i ti 3- hl ock d
Syruns B et B s TP RS 8 o BBMeS i oo
to the ir&ngioh mayaddidobalBcontiaiwedteAESsH s §é¢dﬁé|r|ﬁboéﬁzlamate
of the adrenergic systemvia alpha 1 and al pha 2 and

glycerg| eisygar and a flavaur enhaaceee4- 2 flavespng sychies vanillin or orange
e
extrao?.gl'; He mylcrgla?[a;s)b n(%d;r{t%lﬁ @u%ggﬂrgoﬂ_ {%ﬁ b@%&ﬂgﬁkgﬁe&%ﬁ% sodjum
carboxynéthyt cediuiose wettirgudgdras sash ascior ékample) cohédensation products
i nve onally also in conjunction w.th other
of atty, s Ralsoni PR|eNS ide v Hoep v aREssUch A mbpdroxybenzoates.
prepar ations include for exanple tablets, capsules,

p%gsn_t ories, solutions, particularly sol utions for
Solut1¢ injestionsaridsinfusion are preparad inethe USuBUWBy),re gewitix thes,

B TR R e
such dsdlk&l feiNsaltd of etHfeneldiamiife t@!réét%t@tédfd QG priohallyQsing -

% of the conposition as_a whol e e. I n anpunt’s which
emulsiiees and/pr disepisants. diskif waterds d@@d@é the sl uentp kxriepaaple,

.optlongﬁj 8@@!@%@%@% @lérgggpt%%gg ib%eg%a%cﬂ\zftg\qi%eergg r §ls36Ring

aids, acmldttmnwerred to injectivlnevialbor ampoided beinfuiony bottles,
substance(s) with known excipients, for exanple inert
di luents such as cal ci um carbonate, calcium phosphat e
Capouf kAR o B AGROEERICL S GoEhh i Becive
substanues imeayrfos esamipleaise prapassd bmnslmgrthe @ctive sabsiaaoeﬂ with inert

camier§ 3P 2585088 of S BLa ol BafRRG dtt o Soie ieylieny
acetate. The tablets may al so conpri se several Iayers
Coated tablets may be prepared accordingly by coatin

Suitableoyuppositeiirice@yditanade dan sxanle thiyemixing Witk cafriets provided for

this pugt%%p?ﬂ&gés '?1%{1 | 1la¥s H?ﬁ&g{:}tﬁ&‘e@%@ BI 8%5'@1%3 ""%{: thereof.

col done o) gum ar abic,

Excipigrits avmiicnmaiy dod u@d:nnctmdgafor efampd:dmther cl:rbiaayaadeutic@lly ase

revent |nc atibiliti he core may al so consis
acoepiGpleEp RHRBSONGTY Byeh 88 PatiG (8 yPa RN A aiopshypaEAble

oils (e.5PYrotRBALESr Ssafnd UM RIorRL of BYRFTBRACAILENSs A€ L2¥&Rnol or

glycerol), carriers such as e.g. natural mineral powders (e.g. kaolins, clays, talc,

- chalk), synthetic mineral powders (e.g. highly dispersed silicic acid and silicates),

sugars {e.g. cane sugar, lactose and glucose) emulsifiers (e.g. lignin, spent sulphite
liguors, methylcellulose, starch and polyvinylpyrrolidone) and lubricants (e.g.
magnesium stearate, talc, stearic acid and sodium lauryl sulphate).

The preparations are administered by the usual methods, preferably by oral or
transdermal route, preferably oral. For oral administration the tablets may, of course
contain, apart from the above-mentioned carriers, additives such as sodium citrate,

calcium carbonate and dicalcium phosphate together with various additives such as

...starch, preferably potato starch, gelatine and the like. Moreover, lubricantssuchas.......... .. ..
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rel ease, possibly using thegyexcipients nentioned above
for the tablets. 56 Syrups or elixirs containing the

active substances or conbi nations thereof according

to the invention may additionally contain a sweetener

such as saccharine, cyclamate, glycerol or sugar and

meon s PR BTGy o UL A e AR e

for theatiblatting pravesthinctkerwass of uqhedss seshensidnsahe @@W@Bhlﬁ@tbnces
cel l ul os wett| ngcﬂagents such as, for exanp

may begrriahiagd Vi yrusdiayousenhanceys af @@Jﬁarlggwmqﬂchtaqmoéh@

exmp@ﬁﬁs%enﬁ’cfnélf&?tﬁf ovatives such as p-hydroxybenzoates.
utions for injection and infusion are prepared in
For parkstenzlusde, walptioas of thei adtiverseibsthdies vwdth afitabkoliquid carriers

ent preservatives such as p-hydroxybenzoates, or

-maybg Ilsers 10 such as alkali metal salts of

The désaye R GET I c
o 02k oyt k196 060 L TS Setoon

and 5%6‘(9 R’ hOWH. diluent, for exanple, optionally organic
sol vents may opti onal | y be used as sol vating agents or
di ssolving aids, and transferred into injection vials

Howewsr, Rnp@usesctimes rbfetmce@smttb loespart¥rorkahs BhRints specified,
containing one or nore active substances or

depengdiighPrhiia Ry Weighbthe soute ol eoamaistatien: the individwpl respense to
the dr@%%éh‘%ﬂ;r@%f%*fbr‘ﬁ%lé{kﬁ‘é ahd weet.m %%t.ﬁtwa? o%lt ﬁhicﬂqrn% drug is

rrers such as | ac e or sor and

admlnlstmedgﬁhm iin eonmsaﬂeest maﬁlimetsalﬁir ceexs:tutp nEe Iéeer thas thaymhenum

dose QZYF’I ﬂpé)\ye)e%%s wg%ﬁgﬁr ggsne%e%r%pe( i{{rﬁter{ggy 532;’ Ito le)e exceeded
When @@hﬂﬁ%@ﬁn@ﬂﬁ@eﬁ?ﬁbu% it i@y @%rdd@db‘?@ﬁ) @ib%%ﬁ%m \CX into a

i pients wh may be usSed 1 nclude, for exanple
numbmfemallendaae%emﬁadaweythc—ade)ept abl e organic sol vents
such as paraffins (e.g. petroleumfractions),
vegetable oils (e.g. groundnut or sesane oil), nono-
The foﬂhul%ﬂbﬁ%%ﬂl@@ﬂhlcﬁ @Wtﬁ\ﬂ'llﬁ.ls(r‘ét@theeér@%ﬁﬂ inP&ntion without
I , carriers such as e.g. natural m neral
restric P%O %.g. kaolins, clays, talc, 25 chalk),
synthetic m neral powders (e.g. hi ghly di sper sed

Examgibd bEbfadFlcb ARg 1 B8] 1, ougars (e 8. sane sugar.

sul phite [liquors, nethylcellulose starch and
A pol yvi nyf;p)t oI i done) and | uggiempts (e.g. nmagnesium
) st ear at stearic aci dB‘a'n%ﬁS‘Om um | auryl

sul phat e) 30 The preparati ons are adm nistered by the

usual nmettasisubfasder ably by mg@mngor  transder nal
route, Pa:?gferabl y oral. For o,[fd m%drri nistration the

tabl ets € of course
corn starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate 5 mg
500 mg

The finely ground active substance, lactose and some of the corn starch are mixed
together. The mixture is screened, then moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granules, the
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contain, apart fromthe abgge-nmentioned carriers,
addi tives such as sodiumcitrate, calcium carbonate
and di cal ci um phosphate together with various
additives such as starch, preferably potato starch,
gelatine and the.. like. Mreover,. lubricants. such

as b5 [ t umlaurvl sul phate and
remaififi ot ot R B Eum SR 4R et BT ubet g
togethEroTRE snixiufe ifcormpeesed t@aHRIIES tabISRESIUMABIE é‘r%p@céhdlﬁze
substances may be conbined with various flavour
enhancers or colourings in addition to the excipients
oned above. 5 For parent e, solutions of
B) i@@égctlve substances wth suﬁéﬁ%?i—lqu|d carriers
may be used. The dosage for intravenous use is from1l

aawgg@,gs@,c%er hour, preferably bgh n@ and 500 ng
per hour However, it may sorretl s be necessary to

laglep@rt fromthe amount s speci fi e®® M@ependi ng on the

cob@@yamﬁl ght, the route of adm nigprgagi on, the
I ndi vi onse to the drug, _the nature of its

al r
mFB?%tﬂbl'Pgr?eﬁH' S€he time or |ntel3§aﬂ' 9over which the
palinvinylpwrolaidmeni st ered. Thus, in d46megcases it may be

soﬂgjﬁ, C%?%ﬂ&hﬂ%?aﬂc ss than the ghnjimm dose given

reas her cases thé upper imt nmay have

magnesilmsieat]l. 15 Wen admi ni st ePim@ | arge anounts it
may be advisable to divide themup into a nunber of

smal | er doses spread over theﬁ'g='l'ﬁ6. e fornul ation
Exanpl es which follow illustrat&9/Ipresent invention
wi thout restricting its scope: 20 Exanpl es of

The fidlpigfRetbatHRRl stRtaRceatdpeofAhe ol ﬁbﬁcrp @rctés?éalnﬁbroc?y%taume
active substance 100 ng | actose 140 corn starch

Gellulo,@@@fﬁgpolmny/lowmqu@nerafeuralesﬁ@ tagethgr, tfa@gnﬂgrmm sereefnest and
worked With the remaining corn starch and water to form a granulate which is dried

and screened. The sodiumcarboxymethyl starch and the magnesium stearate are
added and mixed in and the mixture is compressed to form tablets of a suitable size.

C) Ampoule solution
active substance 50 mg
sodium chloride 50 mg
water for inj. ‘ 5mi

The active substance is dissolved in water at its own pH or optionally at pH 5.5 t0 6.5
and sodium chloride is added to make it isotonic. The solution obtained is filtered free

from pyrogens and the filtrate is transferred under aseptic conditions into ampoules

which are then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg

and 50 mg of active substance.
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30 500 ng The finely groundgactive substance, |actose
and sone of the corn starch are m xed together. The
m xture is screened, then noistened with a solution of
35 polyvinyl pyrrolidone in water, kneaded,

wet - granul ated and dried. The granules, the 58
remai ni ng corn starch B EE%H gnesium stearate are
screened and ni xed togé@ﬂerf~&§e mxture is
conpressed to produce tablets of suitable shape and
size. B) Tablets per tabl et 5 active substance 80 ng
|‘aP'8Skn 0?@9”96% RMMRr ch 190 ny nicrocrystalline
cellul ose 35 nmg 10 pol yvi nyl pyrrolidone 15 ny
sodiun}carboxynethyl starch 23 ng nmagnesium stearate
2 ng 400 ny 5 The finely ground active substance,
sone of the Rc‘lo\r$?,--0eeitslch, Othct ose, mi crocrystalline
cel | ul ose and Hone are_pi xed toget her,
the m xture i eyt the remai ni ng
corn starch and wg otRhul ate which is
dried and screep&( Rg _sodi untar boxynet hyl starch
and the magnesillim stéaraRe are 20 added and mixed in
and the mxture is g@npressed to formtablets of a
suitable size. O poul e sol ution acti Yk, substance
50 ng 25 sodiumchloride 50 ng water for inj. 5 m
The active substance is dissolved in water at its own
whereipH or optionally at pH 5.5 to 6.5

R denotes an optionally substituted ary! or heteroaryl group,

R?  denotes an optionally substituted heteroaryl or heterocyclyl group, where R?
contains at least one nitrogen atom,

R® and R* independently of one another denote a hydrogen atom or an optionally
substituted group selected from among C+-Cs-alkyl, C3-Cs-cycloalkyl, heterocyclyl,
aryl and heteroaryl, or

R®and R* together represent a 2- to 7-membered alkylene bridge,

R®, R® and R’ independently of one another denote a hydrogen atom or a group
selected from among optionally substituted C4-Co-alkyl, alkenyl, alkynyl, Cs-C4g-aryl,
heterocyclyl, C3-Cg-cycloalkyl, -NR®-C4-Cs-alkyl, -NRE-aryl, halogen, CN, -NR®*CO-
(C4-Cs-alkyl), -NR¥CO-aryl, -NR®*S0Q,-(C1-Cs-alkyl), -NR®SO,-aryl, -CO,RE, -SO,R?,
-CONHRS, -SO,NHR? and -OR®, while the above-mentioned alkyl groups may be

substituted in each case, and

_ | R® denotes a hydrogen atom or a C4-Cs-alkyl group,

optionally in the form of the tautomers, racemates, enantiomers, diastereomers,
solvates and hydrates thereof and the mixtures thereof, as well as optionally the
prodrugs, double prodrugs and pharmacologically acceptable salts thereof.

2. Compounds of general formula (1) according to claim 1, wherein
R? to R’ are defined as in claim 1, and

R'  denotes an optionally substituted phenyl group,
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15

and sodium chloride is add to make it isotonic. The
solution obtained is filtered free 30 from pyrogens
and the filtrate is transferred under aseptic
conditions into anmpoul es which are then sterilised and
seal ed by fusion. The anpoul es contain 5 ng, 25 ny
and 50 ng of active substance. 59 Patent Cains 1.
Compounds of general formula RCS RS OH ~O ~/R HN N 2
the talitoR®rs Rhe ehartifiheps, Rie didstercdhifirs the MixEpapttRyedMthe
optionally substituted aryl or heteroaryl group, R2
prodrugsribeeapf arddpe sahiathefeeiubst i t ut ed heteroaryl or
het er ocycl yl group, where R2 10 contains at |east one
nitrogen atom R3 and R4 independently of one another
3. d@ummmldbm ggg?mi &dronola(l) aoomﬂtrig;lgailléim 1 suBswherdied
1 Q el ect rom ajpng Cl- C5-al kyl ,
R an%%i_ %@ﬂ?&'&ﬁﬂ?@ ?S%Pg'\?'ﬂg‘y:?l”gl, aryl and heteroaryl,
2 0 =
R ety Pn sER P RS Mo oanshp st TRE GPups o
formulagot her denote a hydrogen atomor a group selected
from anong optionally substituted Cl-Clo-alkyl,
al kenyl , al kynyl, C6-Clo-aryl, heterocyclyl,
C3- C8-cycl oal kyl , - NR8-C1- Cﬁ al kyl , R8-aryl, Q

hal o CN, - (CL- M5l kyl ), lﬁ}zsco aryl

- NR &0 (01-06Nia|§y|),Nz-arw',‘"ncoms, R
COMHRE, - SC2NMAR8Yand - OR8, whil e the above- nenti oned
al kyl groups may be 20 substituted in each case, and

N =N -
5o o
/N'-N/> NN b ~N

while the above-mentioned groups may each be substituted by one or more
groups R' and -

R' denotes OH, NO,, CN, -OCHF,, -OCF3, -NH,, ,-NH-alkyl, -N(-alkyl)-alkyl,
-NH-aryl, -N(-alkyl)-aryl, -NHCO-alkyl, -NHCO-alkyl, -NHCO-aryl, -N(-alkyl)-
CO-alkyl, -N(-alkyl}-CO-aryl, -NHSOz-alkyl, -NHSO,-aryl, -N(-alkyl)-SO,-alkyl,
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. -CO:R®, -SO,R® -CONHR?, -SO,NHR® or -OR® and

R8 denotes a hydrogen aton? pr a Cl-C5-al kyl group,
optionally in the formof the tautoners, racenates,
enantioners, diastereoners, solvates and hydr at es
t hereof and the m xtures thereof, as well as
optionally the 25 prodrugs, double prodrugs and

s Odr durrtoRr by e 2 ) SRty “eﬁeﬂéﬂ%amvg. GONH-
Vi eOONERKYIR-alRL, aC@Nteélk??-drﬁS-S @lkm LS CBREL- 5311
denotes an opti ona substi t Ut ed enyl "group,

t RONGAOREIBY, HONCRIRYI) B 52 -G arst b aBibr-S:amhe

%éf%@»ioraq%hp%&% S OGRS E a5

aallqdr-mONHSOQEéIWImOONHCﬂ-ﬂ, 2/)6&3( deilo 5Rﬂx(ﬁﬂﬂ 12,4-0xdd¥azol-3-yl,

%eé@]ﬂnedasmclam otes a gro 5)
PEEEo-Prs-diohg %W@%@ﬁq' §n3éli 2.9 @nw%rpﬁ gredHyf Gubs-

SRRy Mo M togi 1), bzl Ry oo

Jox heXeroged, X Q211 S—X IN/N 10 while the

ab v each be bstituted by one

ARk dRRea g B SRR e OrRi e

"r%\“r_cﬁes alRdx§gen BrdulphuNgtarh Kyl - N(- al kyl ) -al kyl ,

and R? denotes a hydrogen atom or a group selected from among C4-Cqo-

alkyl, Cs-Cs-cycloalkyl, heterocyclyi, aryl or heteroaryl, while the groups

mentioned for R? hereinbefore may each be substituted by one of the groups

mentioned for R'°,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof, the

prodrugs thereof and the salts thereof.
4. Compounds according to one of claims 1 to 3, wherein

R' and R? and R® to R” have the meanings given in one of claims 1 to 3, and

R? and R* independently of one another represent a hydrogen atom or a methyl or
ethyl group

or

'R® and R* together represent a 2- to 5-membered alkylene bridge,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof, the
prodrugs thereof and the salts thereof.

5. Compounds according to one of claims 1 to 4, wherein

R' to R* have the meanings given in one of claims 1 to 4, and

R® R® and R” independently of one another represent hydrogen, optionally
substituted C-C1g-alkyl, halogen, CN, -NR®CO-(C-Cs-alkyl), -NR3S0,-(C4-Cs-alkyl),
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15 -NHaryl, -N(-al kyl)-arygh, -NHCO al kyl,

- NHCQ2- al kyl, -NHCO-aryl, -N(-al kyl)- CO al kyl,
-N(-al kyl)-CO aryl, -NHSO2-al kyl, -NHSQ2-aryl,

-N(-al kyl)-S02-al kyl, 61 -N(-al kyl)-S02-aryl,
- C02- al kyl, -S02-al kyl, -S02-aryl, -CONH al kyl, - CONH

R® defibisig igbueR AR & Ce-al BRI ¥ L ko Vhl eyt

-S@N( al kyI) aryl, -0-alkyl, -0-aryl, -S-alkyl,
S—ar hal ogen Cl Clo- alk I -O(O C3- al kyl

the tau lonm( g|q@qtgzteg@r§ taeryixtures thereo? the

prodrﬁ*}‘gﬁ%fﬁg@?&?g%, 4- oxadi azol - 3-yl,

6.
R’

2, 5-di hydr o- 5- oxo-4H 1, 2, 4-t hi adi azol - 3-yl,

2.5-di h - 2- 3H 1, 5- di | 4-yl
CoRepyIds SatiR R ks TErS bt Y
hedrRites ¥ Ghenyl @b)ab op‘ﬂbn@ﬂ? Qi&*?imtéd b?%dhéﬂb&éﬁ 'afbr?for a cyano or

denotes an oxygen atom or an - - group and

nitro gfewdpt es an oxygen or sul phur atom and RO denot es a

formuha@t eroaryl, while the groups nenti oned for

* NS LR ke B i bR Sﬂ@#ﬁwﬁ olps o

hereinbefore may each be substituted by one of t he

grou rrentlone for RlOy=Mo the tﬂmers, th

enanfT 0 t WE astereﬁ[‘? t heN turesth@f,
e &

t he-N drugs/ eof and sal t's tMtereof.

.Conpounds according to one of clains 1 to 3, wherein

20 R1 and R2 and R5 to R7 have the nmeanings given in
one of clainms 1 to 3, and R3 and R4 independently of

one alg’m her re ent a hydrogen atomor a net or
et hyll"gppoup or N R3 and'“R' { oget her represen
to = er ed- YN yI ene bri , the tautoners,~t

enanti oners, the diastereoners, the m xtures thereof,
the prod rugs thereof and the salts thereof.

O

Y X Y . Y X
Pas /E:) YN \N /T\./)

N-. e

while the above-mentioned groups may each be substituted by one or more
groups R'® and

R denotes OH, NOy, CN, -OCHF,, -OCF3, -NH, ,-NH-alkyl, -N(-alkyl)-aikyl,
-NH-aryi, -N(-alkyl)-aryl, -NHCO-alkyl, -NHCOz-alkyl, -NHCO-aryl,
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30 5. Conpounds according k9 one of clains 1 to 4,
wherein Rl to R4 have the nheanings given in one of
claims 1 to 4, and R5, R6 and R7 independently of one
anot her represent hydrogen optionally substituted
Cl1- C10- al kyl, hal ogen, CN, -NR8CO (Ci-C5-alkyl),

R S Sh Bl e oS o, TSR, o

®ORafkt, R(- alw?mlscgg QHFPa-dd}ealkﬁUIS’Ol}éﬁ(yl tQ@g-an{lh-CONH alkyl,

enanti oners di astereoners, he m xtures er eof

-6ONIrasws u@@rﬂ(aawacalkﬁnmne»aﬁwm@w HSOKl-alleyl 6:SO,NH-aryl,

R ORI SO GRS Crlly S b el By

e\ Ogealk @l aDa(O5- % -g@N CCOOH MEORHGS BOMN(- R?( ﬂ@@}-@l&ylﬁ
group sel ect ed rom armzy% t he optional l st i tuted

GFQNSr-al i crg-RronQ-Ad T Rif-oepckiazqi-a-y1, 2,5-

QW%%% & é@*%;é*e;é':%—w 2 Qe Nk Yo ldinie-

diazol-4-yl, 1-acetyl-2- ammo-propen-i—yl, tetrazolyl, heterocyciyl, aryl or

heteroaryl,

and wherein X denotes an oxygen atom or an -NR®- group and

Y denotes an oxygen or sulphur atom,

R®and R* independently of one another each denote a methyl or ethyl group or

R® and R* together represent an ethylene bridge,

R®, R® and R’ independently of one another each denote a hydrogen, fluorine or
chlorine atom or a cyano, methoxy, methanesulphonylamino,
methanesulphonyl, diflucromethoxy, trifluoromethoxy, difluoromethyl or

trifluoromethyt group,
R® denotes a hydrogen atom or an optionalily substituted aryl or optionally

substituted heteroaryl group,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof, the

prodrugs thereof and the salts thereof.
7. Compounds of general formula (I) according to claim 1, wherein

R’ denotes a phenyl group optionally substituted by a fluorine, chlorine, bromine

or iodine atom or a cyano or nitro group,
R?2  denotes a group selected from among the optionally substituted groups of

general formulae (i)-(vi):
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Y1X @1 /N /N while the akgve-nentioned groups nay
each be substituted by one or nore groups RLO and 15
R10 denotes OH, NO2, CN, -OCHF2, -OCF3, -NH2,

,-NHal kyl, -N(-al kyl)-alkyl, -NHaryl,

-N(-al kyl)-aryl, -NHCO al kyI, - NHCO2- al kyl ,

“I(—C;}l m/yl 63ar )}[\l; al kyI ) 6J5_’kyl , I—ﬁﬁ@ aryl

-N( - al ky )/ 02- al kyll ( aI kyI) ryl,

- 002- alK S02- al_ePind. S02- ar y| H- al kyl
-CONHaryl, -CON(al kyl)-al kyl, (ﬁ\l( al kyl) - aryI
- S2NH- al kyl , - S2NHaryl, - SOZN( al kyl ) -al kyl,

- SO2N( - al kyI) aryl, -0-aryl, -S-alkyl, -Saryl,

hal og 5 G o- al ky, O (G -C3 kyl), -COOH,
-CONI—BR')- -falkyl)-sf& alt I @.al k

- CONHOH;C2, 5 AL 0- 5- X AN 1, 2, 4- oxad e - 3-y1 |
2,5 di hydio- 5]pxo-JaH 1, N AT Rd! azol - 3y

2, 5-di hydeN B 1,2, 4, X oxd hia- Hazd l
1-acety|- afji no- propen- 1-yl =<s€trazol yl,

het er ocycl yIO aryl or heteroaryl, 10 and wherein X
denot esy, an oxygen atomor an -NR9- group and Y
ahered?’ denairy garhesy! eiupyifv geumeptimalivigulpetituted by a fluorine

SRETERE A 2t 1RGSRl FRTRAEIBHE or coont an
eidwirermad@ewdgﬁuorﬁ@ grBapea il t&R{vi) imde R@oH ®rt dubstitutem By one or

anot her eagh denote a hydrogen, fluorine or chlorine
éWQrHFQPP%Rcyﬁﬂ@ met hoxy, met hanesul phonyl am no,

ﬂl uor onet Eﬁm?‘r‘ t rpé‘?-q WyJNII' 1 NH%%W%}I)LE‘RW

dbirbang, -al(hﬂ(vﬂl)ﬂ@dﬂ-wﬂ@fh—aiky[aFNld@OZmlﬂylr[J yNBl(ﬁ&-Bryl,u-N(Eblkyl)

Redfiasfl, 2R-9R0PL Rl aed sREOr ol AR E Pl R 3K Okt
m;gﬁso%mofoo}amyi PSOYIaNgs, -SLA, -GONH-BkyE ACONH-
aryl, -CON(alky!}-alkyl, -CON(-alkyl}-aryl, -SO,;NH-alkyl, -SO,NH-aryl,
-SO;,N(-alkyl)-alkyl, -SO.N(-alkyl)-aryl, -O-aryl, -S-alkyl, -S-aryl, halogen,
C1-Cqo-alkyl, -O-(C4-Cs-alkyl), -COOH, -CONH,, -CON(-alkyl)-SO;-alkyl,
-CONHSO;-alkyl, -CONHOH, 2,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl, 2,5~
dihydro-5-oxo0-4H-1,2,4-thiadiazol-3-yl, 2,5-dihydro-2-ox0-3H-1,2,4,5-oxathia-
diazol-4-yl, 1-acetyl-2-amino-propen-1-yl, tetrazolyl, heterocyclyl, aryl or
heteroaryl,

R®and R* independently of one another denote a methyl or ethyl group or
R%®and R' together represent an ethylene bridge and
R5, R® and R’ represent a hydrogen, fluorine or chiorine atom or a cyano, methoxy,
" methanesulphonylamino, methanesulphonyl, diflioromethoxy,
trifluoromethoxy, diffluoromethyl or trifluoromethyl group,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof, the
prodrugs thereof and the salts thereof.
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25 7. Conpounds of general éorrrul a (I) according to
claim1l, wherein Rl denot es a phenyl group optionally
substituted by a fluorine, chlorine, bromne or

i odine atomor a cyano or nitro group, 30 R2 denotes a
group selected from armng the optionally substituted

ener for . 6 i) N (ii
8. RRBpuigs eRiaberAiomRUAN Kachyciog & Haidt tuihebel + - b
3CNI / /IN/N YO vvhere RO denotes a phenyl or
4 Pyridyl group optionally substituted by a fluorine
R ailetmiteeﬁ a preay] gaimeptignallysubsiivtes by erflussngostlogredpomine

ups (i) to (vi) may each be

o 'Od'ﬂg%ﬁ%#ﬂ ?’S’ @9%@1@%%58? groups R10 and R10
R®  dimmotesa Groupg\§fectelfronPehiichg thOgrdups dHarmufe- @kt .

- N( al kyI ) - aI kyI i - NH- aryl, - N( al kyI ) aryl,

- NHco(B Ly ! g N(-al kyl) -
CO al kyI ( aI kyI ), ryI -N kyl ,

- NHSO2- A - N( - ade S02- al ky

-N( - al kyI ) - 802 ary C02- al kyl -al kyl

-S02-aryl, -CONH al kyl, -CONH 10 aryI _
- CON( al kyI ) - al kyl, C(]\I( al kyl)-aryl, -SO2NH al kyl ,

- SQ2 jaryl -S(IN( kyl) al kyl , S(IN( al kyl) - aryl
-Oar{}_L -if é) OL- CH- al kyl,
-O(C]-I 3 N

A k) -
2, 5-d| hy diNy-
di hydr o-

2, 5-di hydr o¢®- oxo- 3H—1 2,4,5- oxathla 15 di azol 4- yl,
1-acetyl - 2- am no- propen-1-yl, tetrazolyl,
ndices B0 \yizinptes aphényror piyadﬁrgreup loptionally substituted by a fluorine

atom or by an amino, nitro, hydroxy or methoxy group,

and the above-mentioned groups (i) to (vi) may each be substituted by one or
two groups R' and

R denotes OH, -NO, -CN, -NHz, -I, -N(CHs)z, -NHCO,CHj;, -NHSO,CHs,
C4-Cs-alkyl, -SO;N(CH3),, -CO2H, benzyloxycarbonyl, ethoxycarbonyt,
methoxycarbonyl, -CONHOH, tetrazol-5-yl, pyridinyl, methoxy-pyridinyl, phenyl
optionally substituted by hydroxy, fluorine, methoxy, amino, nitro,
dimethylamino, methylcarbonylamino, methylsulphonylamino, dimethylamino-
sulphonylamino, carboxy, ethoxycarbonyl, benzyloxycarbonyl, hydroxy-
aminocarbony! or tetrazol-5-yl, or thiophenyl, 5-methyl-thiophen-2-yl, 3,5-
dimethyl-isoxazol-4-yl or 1-acetyl-2-amino-propenyl,

R®and R* each denote a methyl or ethyl group

or

R¥*and R* together represent an ethylene bridge and
R®, R®and R’ each denote a hydrogen atom,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof, the

prodrugs thereof and the salts thereof.
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R3 and R4 i ndependently of sane anot her denote a net hyl
or ethyl group or R3 and toget her represent an

et hyl ene bridge and 20 R5, R6 and R7 represent a

hydr ogen, fluorine or chlorine atomor a cyano,

rret hoxy, nethanesul phonyl am no, nethanesul phonyl,

fI t fl th I
CObrPELRTR et evert btnuld LSRRG ey SRR rrer .
the di ast ereoners, the mxtures thereof, the 25

prodrugs thereof and the salts thereof. 65 8.
GiensdemaPhenyb@aepal formula (1) according to claim?7,

e ol e Rt AOnd e aBBS bPBRrke (i or (v

iodine atomor by a cyano or nitro group, 5 RZ denotes
a group selected fromanong the groups of forrrul ae
()@Y vi (YN (n),, (101 )i N NR X (iv), 0 (V)
(A ()ﬁ’h C I) ’) O 1(Og Rg denot

or p group ﬁ nal |y sub t|t ted by fI
at or by an arrfno nitro, met40X
and the above-nenti oned groups (|) to (vi) nmay \eg
substituted by one or 10 two groups R10 and R10
denotes OH, -NO2, -CN, -NH2, -I, -N(CH3)2 -NHCOZCH3

- NHSQ2(H3 1 Cl- C3- al kyl Ve

ererg| %A@rmt% ﬁ;ﬂhenat %%y@a(t 9w| OPtIOHEHY@R%tEW@QrRM a fluorine

R e T

reetd1h1e>aboammentron6:drgmu¢§ (igltor@i)raride(v) mmy each be substituted by
rrewé%l ﬁob%ﬁyl am no, nethyl sul phonyl am no,

R denotes an iodine atom or a nitro, amino, methyl, carboxy,

- methoxycarbonyl, ethoxycarbonyl, pyridin-4-yl, pyridin-2-yl, 6-methoxy-pyridin-

3-yl, thiophen-2-yl, 5-methyl-thiophen-2-yl, 3,5-dimethyl-isoxazol-4-yl, 1-acetyl-
2-amino-propen-1-yl or a phenyl group, while the phenyl group may be
substituted by a fluorine atom or by a hydroxy, methoxy, nitro, amino,
dimethylamino, methylcarbonylamino, methylsulphonylamino, dimethylamino-
sulphonylamino, carboxy, ethoxycarbonyl, benzyloxycarbonyl, hydroxy-
aminocarbonyl or tetrazol-5-yl group,

R® and R* each denote a methyl group and

R®, R®and R’ each denote a hydrogen atom,

the tautomers, the enahtiomers, the diastereomers, the mixtures thereof, the

prodrugs thereof and the salts thereof.

10. Compounds of general formula (I} according to claim 9, wherein

R1
R2

denotes a phenyl group,

denotes a group of formulae (ia) or (v):
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sul phonyl am no, car boxy, eé?oxycarbonyl

benzyl oxycar bonyl, hydroxy- an1nocarbony| or

tetrazol -5-yl, or thiophenyl, 5-nethyl-thiophen-2-yl,
3, 5- dinethyl-isoxazol-4-y| or
1-acetyl - 2-am no-propenyl, 20 R3 and R4 each denote a
nmet hyl or ethyl group or R3 and R4 together represent
an ethylene bridge and R5, R6 ak¥) R7 gach denote a
hydr ogen afl L-K5 th autoners, thefeMantioners, the

di ast er eoner res thereof Nt D" odr ugs

t her eof anq/ ereof. 66°9. unds of
general formula (1) ording to clai m& erein Rl
denotes a phenyl group, R 2 denotes a group sel ected
from anong the groups of fornulae (i)-(iii) or (v): 5
&éﬂ l&e‘%%‘@)@’ﬁ fBﬁ’étfﬂﬂ‘adcé‘ vf:!% 51 H}ﬂﬂé‘r‘ ﬁﬁ?ﬁt%ﬁeg&ﬁ ihe 9‘99”3/' Molety
%fiuéﬁﬁeegto?d’oﬁby bRk, m"ét C?PrnltFtV aﬂﬂ‘ﬂn@”ﬂjlﬁibthfléﬁﬁr%

droxy or nethoxy group, bove- nent i oned
gneibptca(bmytamnom m)etrwmlpmnydmwr@adhn@tbyememsulﬂhedyﬂammo,

3B sRbRyRatRoly ngéﬁ%@%dyﬁii»@ﬁwé}a%%argoﬂv't >

estharol-Gaylkpoyp angyri di n-4-yl, pyridin-
6- nmet h-otsiyykg;yrl din- 3-yl, thi ophen 2-yl,

5-met hyl -t hi ophen-2-yl, 3, 5- dlnethyl-lsoxazol-4-yl,

Jth@?ﬁ&%% n’i'éwéﬂg C;P{)\/?Pﬁé}}/%e ¥lip& Eu%dﬂﬁ?l‘é‘%bgﬂiﬁ%iety by a
fnitem ranmiao at artrory ob¢1 Qrahbey)@arbowilgmwp, nitro, am no,
di met hyl am no, met hyl car bonyl am no,

met hyl sul phonyl am no, di et hyl am no- sul phonyl am no,
R® and®RY BAXY de RSB M eRi P @Rp af@nzy! oxycarbonyl, hydroxy-

R® R®and R’ each denote a hydrogen atom,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof, the
prodrugs thereof and the salts thereof.

1. The following compounds according to claim 1:

N-(3-{2-[1,1-dimethyl-3-(4-phenyl-imidazol-1-yl)-propylamino]-1-hydroxy-ethyl}-
phenyl}-benzenesulphonamide

N-(3-{2-[1,1-dimethyi-3-(3-methyl-1,4-dioxo-3,4-dihydro-1H-phthalazin-2-yl)-
propylamino}-1-hydroxy-ethyl}-phenyl)-benzenesulphonamide

N-(3-{2-[1,1-dimethyl-3-(2-0x0-3-phenyl-imidazolidin-1-yl}-propylamino]-1-hydroxy-
ethyl}-phenyl)-benzenesulphonamide

N-[3-(2-{1,1-dimethyl-3-[4-(4-nitro-phenyl}-imidazol-1-yl]-propylamino}-1-hydroxy-
ethyl)-phenyl}-benzenesulphonamide




10

15

20

25

30

am nocar bonyl or tetrazol - 33 yl group, 20 R3 and R4
each denote a nethyl group and R5, R6 and R7 each
denote a hydrogen atom the tautoners, the

enanti omers, the diastereoners, the m xt ur es t her eof
the 25 prodrugs thereof and the salts thereof. 10.

N-{3-(GA R A LRS- RERBY L2 a B RO s B B v ptesdiahinoy -
hydrofy- @H'gll)oéh r@!]%érﬁ%néé@bh@ﬁarﬁb@b 67 (v) (iagJNN N-O0N

/'6 whi'l'e the above-nentioned group (i) may be
substltuted in the phenyl nmoiety by a fluorine atom

5l LB AP Sl e 0, 4R SO

ethyl)@h@aylmobammmﬂd@m;déam no, car boxy,

et hoxycar bonyl, benzyl oxycar bonyl ,
hydr oxyam nocar bonyl or tetrazol-5-yl group and the

N-[3-( ggﬁ%f)ﬁﬁ){@l{ﬁ ?4" ?«’-g LhQd RH(? dfh |ol?:1‘:‘zoi3 Y kﬁ]t 1,4 Wi ﬁ%tﬁg)? Lt} lamino}-

noi-e , am no,” “car box

ethyl){@hgﬁyl&bleyt@msmdmanydegroup R3 and R4 each denote a
nmet hyl group and R5, R6 and R7 each denote a hydrogen

atom 15 the tautoners, the enantioners, the

N-[3- (@{9—%4—?4%6%)%?&9@-"%(?@26f-ﬁ/]]t11Wdl"{ﬁfethy\ Bﬁ)pyﬁﬁrﬁﬁlo}ﬂgﬂ/droxy-

and the salts thereéof . The fol'l ow ng
ethyi)@bﬁpﬂhbaszmimmmldecl aim 1: 20
N-(3-{2-[1, 1-di met hyl - 3- (4- phenyl -i m dazol - 1-yl ) - pr opy
| am no] - 1- hydr oxy- et hyl }- phenyl ) - benzenesul phonam de

N-[3- (th@ardxgri 13-f4-(H- mhmsuﬁor(o?wmuhwlphbnﬁrt)dmrdm@i 3.-vi=11-
ro-1 H-ph hal azi n-2-

dimetﬁig'@b%%ﬁnﬁa}‘ byl}yaReRyl- %@Wﬁﬂ"‘?%ﬁ@ﬁ?ﬁ'}m%nzenesul phonam
i de

N-(3-{1-hydroxy-2-[3-(4-iodo-imidazol-1-yi)-1,1-dimethyl-propylamino]-ethyl}-phenyl)-

benzenesulphonamide

methyl 1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-ethylamino]-3-methyl-
butyl}-1H-imidazole-4-carboxylate

N-[3-(1-hydroxy-2-{3-[4-(4-N,N-dimethyl-sulphamoylamino-phenyl)-imidazol-1-yl}-1,1-
dimethyl-propylamino}-ethyl)-phenyl]-benzenesulphonamide

N-(3-{2-[1,1-dimethyl-3~(2-ox0-3-pyridin-2-yl-imidazolidin-1-yl)-propylaminc]-1-
hydroxy-ethyl}-phenyl)-benzenesulphonamide

1-{3-[2~(3-benzenesulphonylamino-phenyl)-2-hydroxy-ethylamino]-3-methyl-butyl}-

1H-imidazole-4-carboxylic acid

N-(3-{2-[1,1-dimethyl-3-(4-pyridin-4-yl-imidazol-1-yl}-propylamino]-1-hydroxy-ethyl}-

phenyl)-benzenesulphonamide
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25 N-(3-{2-[1,1-d 69

i met hyl - 3- (2- oxo- 3- phenyl -im dazol i di n-1-yl) - propyl am
noj - 1- hydr oxy- ethyl }-phenyl)-benzenesul phona m de
N[3-(2-{1,1-d

i met hyl -3-[4-(4-nitro-phenyl)-imdazol -1-yl]- propyl am

benz@gl}-(*l-{éjfﬁq(ib XrYzenesqu% X{/I rr1]0e r;]) el‘nyl% Vi rgxsylf!a a?l%lrwno]dg

meth*}#ﬂﬁylﬁﬂf—l{-ﬁmﬂé”z&‘lﬁr{/lb-%@hﬁosﬂﬂenw) 2- oxo-i m dazol i din-1-y
met hyl - pr opyl am no}-1- hyd
roxy- et hyl) - phenyl ] - benzenesul phonam de

4-(1—{?.;Jl:[%Z%’ligble:r%%ﬁég@éﬁ&@if%@iﬂ%ééﬁ%ﬁ)ﬁ-ﬂg\%Eo[;@(—eer{wl%lfriir%]%?n%tﬁy}l:butyt}-.
1H-imdit &0 4-ahesudzbidand enesul phonani de
N-[ 3- (1- hydr oxy-2-{3-[ 4-(4- hydroxy-phenyl)-im dazol - 1-
yl']-1, 1-di net hyl - propyl am no}- et hyl

e e R T v i L L
propytaminopethy) emanyti}behzbypdsurhenamide
et hyl ) - phenyl ] - benzenesul phonam de

N-[ 3- (1- hydr oxy- 2-{3-[ 4- (4- et hanesul phonyl am no- pheny

N-[4- (|)1){3L[Ql(@ét¥éﬂzeﬁe¥ulbhénﬂam%d Hﬁér’iwj-zmyeR}ﬂ)ﬁetﬂyraﬂ}mcﬂté%ethyl-

| ] -benzenesu)” phonam d

butyl}fw—anl{dazhwwtmh@y[]-:ac(etamldeo i m dazol 1-yl)-1,1-dimeth
yl - propyl am no] - et hyl } - phenyl ) - benzenesul phonam de

met hyl

N-[3- (;'el{{sqaﬂ(a d&mm?ﬁlawmzﬂgmq{winﬂaam PR Y-dindethyidsiesytagiifo}-1-
-3-ne - bu
hydFOW“BFh)ﬂi)an'Bﬂfbdhb%eB@ﬁy'pB@@am'de
N-[ 3-(1- hydroxy-2-{3-[4-(4-N,
N- di et hyl - sul phanoyl am no- phenyl ) -i m dazol -1-yl]-1, 1-
N-[3-(dlihyeltdwy-2§8-§4-10§naethoxy-petidis 3-yl)-imidazol-1-yl}-1,1-dimethyl-

PfOPy@"FQOFé "%’Qb %Sﬁ&%%lﬁgg‘]%ﬁg‘%%%éepyn di n-2-yl -i ni dazol

| di n-1-yl) - propyl am noj - 1-
ydr oxy-et hyl } - phenyl ) - benzenesul phonam de

N-[3- (2-{43 {ilme(tbylb'b gnmstiyHibinphemi2rd)-rhidayol) 1-gi-pyehyiaminedH -
hydro%)ggﬂqyg}oéhe%yﬂ% I}&enegﬁlghénamldl_l" m dazol e-4- carboxylic

N-(3 {2 [1, 1-di net hyl - 3- (4- pyrldln 4-yl -i m dazol -1-yl)
opyl am no] - 1- hydr oxy- e
N-[3-(2-{3-[4—(4—f|u0r0 -phenyl Imldazol 1-yﬁ/1 1-dimethyl-propytamino}-1-hydroxy-

ethyl)-phenyl]-benzenesulphonamide

N-(3-{2-[1,1-dimethyl-3-{5-nitro-benzoimidazol-1-y})- propylamlno] -1-hydroxy-ethyl}-
phenyl)-benzenesulphonamide

N-[3-(1-hydroxy-2-{3-[4-(4-methoxy-phenyl)-[1,2,3]triazoi-1-y1]-1,1-dimethyl-
propylamino}-ethyl}-phenyl]-benzenesulphonamide

N-(3-{2-[1,1-dimethyl-3-(4-thiophen-2-yl-imidazol-1-yl}-propylamino]-1-hydroxy-ethyl}-

phenyl)-benzenesulphonamide
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phenyl ) - benzenesul phonam dey69 benzyl

4-(1-{3-[ 2- (3-benzenesul phonyl am no- phenyl ) - 2- hydr oxy-
et hyl am no] -3- methyl-butyl}-1 Hi md

azol - 4-yl)-benzoate

4-(1-{3-[2-(3-benzenesul phonyl am no- phenyl ) - 2- hydr oxy-

N3-GSl BreRYh Hnldazdi Ay, TLdlfefyi-frdbamino)-1-

hydroRy- é&ﬂ)%ﬁwﬁnm%zéné@lﬁ&dmlhédroxy phenyl) - 2- oxo-im da
zolidin-1-yl']-1,1-di methyl- propyl amino}-ethyl

) - phenyl] benzenesu | phona mide 10
ethyl AN( ‘[—£3 é—ﬁeﬁ%r‘e} mg@%g&%gﬁifqﬂmow 16t % Hhthyi-

butyi} HH-mndazudMﬁﬂ) Yehzgdtenyl ] - acet ami de
N-[3-(2-{3-[4-(3,5-di nethyl -i soxazol -4-yl)-im dazol - 1-
yl]-1, 1-di net hyl - propyl am no}-1- hyd

A OSSR SNBEIAR. £33 ooty
propylaniing}-sthyh-phend]-baeréngsulghoopmiden  no} - et hyl ) - phe

nyl ] - benzenesu | phona mi de

N-[3-(2-{1, 1-di met hyl - 3-[ 4- (5- et hyl -t hi ophen-2-yl)-im
N-[3- (2-‘{1134 QilrnthWI-]Sl ?L(@wtr@mh@ﬁ}/ﬂ? -@%b-imidazolidin-1-yl]-propylamino}-1-

ydr oxy-eth henyl ] - benzenesul phonani de
hydrow?tbyk)ﬂnhp@yﬁbeoaemw henawdife| ) - i ni dazol - 1-yl]-1, 1-di m
et hyl - pr opyl am no) - 1- hydr oxy-
et hyl ) - phenyl ] - benzenesul phonam de 25
N-[3-( Ny 3roixi-2-{3-[6-0-methioxdy-sheriFi-thath fidn 204 Jtrida EOHA[AT, Y dimpthyl-

propylyREIRO HkberiLar psesitighamide

N-[ 3- (1- hydroxy-2-{3-[ 4-(4- et hoxy-phenyl)-[1,2,3]tria
zol-1-yl]-1,1-d inethyl- propyla m no}-ethyl
N-[3-(2-{3 [ draninephemgsB-dxpHotidazalidite1-34}-1,1-dimethyl-propylamino}-1-

hydrox%étﬁylé-l%b%il)y{iﬁghg%ef\(jm%{]%ﬁyt%It gglhfn 2-yl -ini dazol -1

phenyl ) - benzenesul phonam de 70
N-s[ISS {4(4 di met hyl am no- pheY )-imdazol -1-yl]-
N-[3-(2r{3t4¢ h@@ﬁy -2 PYPEeRG YY) )-imidagal-1-yll-1,1-dimethyl-propylamino}-1-

hydrox&%%y]?bﬂéh?d] BRAAY s poASRagY! Phonani de

N-(3-{2-[3-(5-amino-benzoimidazol-1-yl)-1,1-dimethyl-propylamino]-1-hydroxy-ethyl}-

phenyl)-benzenesulphonamide

1-{3-[2-(3-benzenesulphonylamino-phenyl)-2-hydroxy-ethylamino]-3-methyi-butyl}-
1H-benzoimidazole-5-carboxylic acid

ethyl 1-{3-[2-(3-benzenesuiphonylamino-phenyl)-2-hydroxy-ethylamino]-3-methyl-
butyl}-1H-benzoimidazole-5-carboxylate

N-{3-[2-(1,1-dimethyl-3-{4-[4-(1H-tetrazol-5-yl)-phenyl}-imidazol-1-yl}-propylamino)-1-
hydroxy-ethyll-phenyl}-benzenesulphonamide
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4-(1-{3-[ 2- (3-benzenesul phonyl am no- phenyl ) - 2- hydr oxy-
et hyl am no] -3-nethyl- 5 butyl}-1

H i m dazol - 4-yl ) -benzoat e

N-[ 3- (1- hydr oxy- 2-{3-[ 3- (4- et hoxy- phenyl ) - 2- oxo-i m da

o SR oy RS ey e Reypminl Sty
1H-imitakak-4-9t{N-hyd e xyeighzhmide 3- (4- ni tro- phenyl ) - 2- oxo-im d
~azolidin-1-yl]-propyl am no}-1- hyd
roxy- et hyl) - phenyl ] - benzenesul phonam de N[ 3-(1-hyd
-2-{3.[3-(4- h l)-5-methyl-[1, 2,
and th Ehndoinerg dog SRR FIE ) D Coy s m
i no} - et hyl ) - phenyl ] - benzenesul phona mide 15

3-(2-{3-[3-(4-am no- 1) -2-
12. i&é@@é@éq@%m&i_ngﬁén@rh%a@ ﬁg%gﬂ tﬂ%?chga%’?ezr%eld% r%ha}t l¥1|ey are
the (Rkle 5,11?5,.;; ds) - phenyl | - benzenesul phonami de
FS- 2-%3- [4-(1-acetyl -2-am no- propenyl)-imdazol -1-y
[]-1, 1-di met hyl - propyl am no}-1 20

droxy-ethyl ) - [],:D enesul phanani de,. .

5. RVARRaI ackeRARY e S he GER o5 Ao ing o deifys 1 o 12

ropyl am noj - 1- hydr oxy- et hyl } -

phenyl ) - benzenesul phonani de 25 )
14. qu$f6@m@ﬂégwpﬁ@m inenpopelaing 1 1o 1Rar usgast h

' - 2-methyl -butyl }- 1

pharmLARIAPborpABloN:. | ca?/b;;xyl ic acid ethyl

1-{3-[2- (3-benzenesul phonyl am no- phenyl ) - 2- hydr oxy-eth

| am no] - 3-net hyl - butyl }-1 )
15. ﬁoam{ﬂqui gg%'?"ﬁ@ £l) @&P%"&’}liﬂ ta enesef glaims f 0 (18 fer yse as
pharmp B LB SmbRsine bt o 75 erthe ter A0 A i o) - 2
- hyd roxy-ethyl]-phenyl}-benzenesul phonam de 71 4-(1

16. p&%eh% {chgsas $€%%§E§(ngc%@r&ﬁéQg%%lo)fb%'irngqrtg%%trhy

 preparfity AT Ha R obtish) b o e e gntapdSisrevention of

) enantioners and salts thereof. 5 12. Conpounds
diseasgg eonaestgd withdhe stmulatisngf bete-g-recepiofigr act eri sed in
that they are the (R)-enantioners.

17.  Method for the treatment and/or prevention of diseases connected with the

- stimulation of beta-3-receptors, characterised in that a patient is given an effective

amount of a compound of formula | according to one of claims 1 fo 13.

18. Pharmaceutical composition, containing as active substance one or more
compounds of general formula (1) according to one of claims 1 to 13, optionally

combined with conventional excipients and/or carriers.

19. Pharmaceutical composition containing as active substance one or more
compounds of general formula (1) according to one of claims 1 to 13 or the
physiologically acceptable salts thereof and one or more active substances selected
from among antidiabetics, inhibitors of protein tyrosinephosphatase 1, substances

which influence deregulated glucose production in the liver, lipid lowering agents,

..cholesterol absorption inhibitors, HDL-raising.compounds, active substances for the
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13. Physiologically acceptggle salts of the conpounds

according to clains 1 to 127 10 14. Conpounds of

formula (1) according to one of clainms 1 to 13 for use

as pharmaceutical conpositions. 15. Cbnpounds of

formul a (I) according to one of clains to 13 for use
treatrigit of $0BSBHA MOCupts dRAm A togR o %ve‘agre@%&%%p via alpha
1 andfahpRaL &sivall §§6é’lfad1 Hbth © 4Hfoéth FleRbplord. (0 13 for

preparing a pharnmaceutical composition for the

treatment and/or prevention of diseases connected

20, \ioish ForPrbY & SPmiir PR ssne i SO h 0 i seases

connected wth the stinulation of beta-3-receptors,
characterised |n that a patlent is given an effective

anount of a coﬂoq %1'.8?{5 I{irrgl a | according to one of
claims 1 to 13. 2% Ph cgutical conposition,
of general fornula |

anceNQne~or Rbre  conpounds
hﬁme of clains 1 to
13, optionally con ngghWw,th conventional excipients
and/or carriers. H9.

fhar Riceut i cal conposi tion
contai ning as active gfibstance one or nore 30
conpounds of general formula (1) according to one of
qMa:}rgm 1 to 13 or the physiologically acceptable
salts fhereof and one or npre active subst ances

é%l’@c@ grayhaymtaamranings gvepdl claims 14aildi t or s of

hRNS whi ch

% F%é%%%éqj@ﬁggﬁ#gte@g%bﬁc%ggén%%Eﬁct| Oﬁﬁl n the liver,
I|p|d | owering agentd,N.c sL.OH! .. absorption
i nhi bitors, HDL-raisi ng3 onpounds active substances
for the 72 treatnentRoR*obesity and nodul ators or
stimul ators of the adrenergic systemvia alpha 1 and
al pha 2 as well as beta 1,(ipeta 2 and beta 3
[eceptors. 20. Process for preparing a conpound of

Whefeﬁ\enerm formula (1), 5 RCSSOR5 OH .O

R® and R* may have the meanings given in claims 1 to 11,

is converted by means of a chlorinating agent into a compound of formula (Ill)

H2N3>|/\/Cl

R R?
(1)

the compound of formula (Ill), optionally provided with an amino protective group, is
reacted with an optionally substituted compound selected from among the following

~formulae (1V), which may be mono- or polysubstituted by R™,




" HNN R3 RA_ HR7 R6 whe ?EIH Rl to R7 may have the
meani ngs given in clains 1 to 11, characterised in
that a conpound of general formula (11) HZNOH 3 JR4
10 (I'l) wherein R3 and R4 may have the neani ngs gi ven
inclainms 1 to 11, is converted by neans of a
chlorinating agent into a conpound of _formula (I11)

HZN NS5 (I11) nN=t ecorrpdt]'/’}of for
(rry, ptlonalr?prow deﬁ\;lh an th 0 prot egNi \a/\
greﬂ'ﬁ, iIs Trea Wit h<8n 8ptional |y substituted

conpound sel ected from anong the foll owi ng 20 fornul ae
(1'V), which may be nono- or pol ysubstituted by R10, 73
NN N" NN rNNI\I-NN-N-NN‘ N OY  y~-X¥YX 3N

H CAl\HNN "N r N—N> D

/N"N N /N"N
0 YYX Y X Y x
o e Ao
' / /N\.N" /N
/N
9]

wherein X, Y, Z, R® and R'® may have the meanings specified,

5 and the product of formula (V)

(V)

10 wherein R? R®and R*have the meanings given in claims 1 to 11,
is reacted with a compound of formula (Vlia) or (Vib)




IN/ OO0S-XrN 021 S- X421 SX 21 N%NNO/O N
YX ®2S-X N (I1V) wherein X, Y, Z RO and R10 nay
have the neani ngs specified, 5 and the product of
formula (V) 2N~ '"R2 R3R4 (V) 10 wherein R2, R3 and
R4 have the neanings given in claims 1 to 11, is
reacted wth a conmpound of fornmula (Via) or (Vib) 74
R ORNG®\S ORs OS ORs 0 HRNEE@Hs HER7 HR70 6
ere Rl, R5, R6 ant"®&7}havjg the

clains 1 to 11, g OH
tionmer separation is c

where R', R®, R® and R” have the meanings given in claims 1 to 11,

and then optionally enantiomer separation is carried out.




