5 bstituted 1,1 -bi phenyl - 2- car boxam des,
processes for their prepar use as nedlcanent and
phar maceut i cal preparatlongﬂwaHWIn m M
. conmpounds of the formula I,

1

el
~(4) N~ R(ﬁ?(@“gsgﬁgR( 8) l)n which” R(

R(7), R(8)) R(31

preparation and their use, m H m ar in pharnaceuticals. The
conpounds gheddiptiopr mul a | he invention were hitherto
unknown. They act on the so- cal | 88O . 5 pot assium channel and inhibit a
potassium current, descriped a ra activati aye ctifier"”
in 20 tRe Mme4Psitytedm Wﬂeb'é’gﬁﬁi'jtéfﬂgrbﬁxg ‘ﬂ%sf"ef qugceﬁl% t |C&P§F

sui tabl e as i ArMEntS AR ﬁdﬁnabéutwt repheitioher the
t r eat ment %%Béf%' tgglfrsu o‘% fyg ﬁ?%% arr hyt hm gs e.g. at rlpal pfl brillation
(AF) or at rd:c&hpiﬁslhglilnem r. 25 Atrial fibrillation (AF) and atrial flutter

are the nost frequent persistent cardiac arrhythm as. The occurrence
increases with increasi ng age and frequently leads to fatal sequel ae, such

t hem The invention relates to
R(1) R( 0) R(31) ~N R(2) R(7) R(fi) i
), R(2) pdX/BPo0RIgH51 R(5), R(6),

ni ngs i ndi cated bel ow, their

_; e3exxyl t6T. WD 01/25189 2' - Su
1

as, for ex Ak fout 1 mllion Anmericans
a.gﬁ) ofiheSeHfuR

annual ly an ‘11)@13/ ﬁl?%rl%re g%”%(g% strokes each year in the USA. The

presentlily customary 30 anti arrhythm cs of classes | and Ill, reduce the

reoccurrence rate of AF, but because of Rfileir potential proarrhythmc side
effects only have restricted use. Theredis tR@jefore a great nedical need
for the devel opnent of better ngpgi $ for] the treatment of atrial
i/hythm’ as (S. Nattel, Am Heart J. N 9952 1094-1106; " Newer

el opnents in the management redo)ats Bl fipri 17k on™). It was shown that
most supraventricul ar arrhyRid asddre subject to 5 so-called "reentry”

excitatory waves. Such reentri eieoc fpen t he caridi ac tissue has a slow
iort®r ef ract ory periods. The

conductivity and at the sane ti
i ncreasi ng of the nyocardial r&®actq time by prolongation of the action

potential is a recogni zed nechani sm kp; endi ng arrhythm as or preventing
their formation (T.J. Colatsky et al., Drug Dev. Res. 19) 1990 10 129-140;
"Pot assi um channel s as targets for antiarrhythm c drug action"). The |ength

epol ar | o1 hih WhaH e BUEn FE T Rl e oRnEZs P ?@@ftai@é 3
channel s. Ppa{é qnbambnnmgeatnduamedtweiow itseinqurepardioneandt ibeirhuseoircal | ed

"del ayed rectifi sists of 3 different conponents: IKr, |IKS
and IKufl5 1B %&fafk'ﬁM"Bﬁéé@'ﬁ%%] antiarrhythmcs (e.g. dofetilide, E4031

and d-sotalol) mainly or exclusively block the rapidly activating potassium
channel 1Ko compounds of the formula | according to the invention were hitherto

unknown. They act on the so-called Kv1.5 potassium channel and inhibit a
‘ potassium current described as “ultra-rapidly activating delayed rectifier” in
20 the human atrium. The compounds are therefore very particularly suitable
as novel antiarrhythmic active compounds, in particular for the treatment
and prophylaxis of atrial arrhythmias, e.g. atrial fibrillation (AF) or atrial
flutter.

o5  Atrial fibrillation (AF) and atrial flutter are the most frequent persistent
cardiac arrhythmias. The occurrence increases with increasing age and
frequently leads to fatal sequelae, such as, for example, cerebral apoplexy.
AF affects about 1 million Americans annually and leads to more than
80,000 strokes each year in the USA. The presently customary

30 antiarrhythmics of classes | and lil, reduce the reoccurrence rate of AF, but
because of their potential proarrhythmic side effects only have restricted
use. There is therefore a great medical need for the development of better
medicaments for the treatment of atrial arrhythmias (S. Nattel, Am. Heart J.




. which can be detected both in cells of the human ventricle and in the
atrium However, it has been shown that at |ow or normal heart rates these
20 conpounds have an increased proarrhythmc risk, arrhythm as which are
descri bed as "Torsades de pointes” belg% observed in particular (D. M
Roden, Am J. Cardiol. 72, 1993, 44B-4 "Current status of class Il
antiarrhythmc drug therapy”). In addition to this high, in sone cases
fatal, ri sk13?c9 1mffmeme,,“mw@cawacpmentéwm tHef imamage et rof tatdal
condltlons I%& %chycardla in which the action is especially needed, has
been found MR8t Kr bl ockers ("negative use-dependence”). \Wile sone of
t hese di sadvant ages can possi bly be overcone by bl ockers of the slowy

activating ff OWBS" S B@n( 'tﬁag‘t) ’méﬁe'sﬁgf'é\fén?ﬁ&)fapaﬂ?[@tﬁﬂ?ést rBOEuﬁ%cpel%n

confirnmed, as no I'nical 1nvestigations wt ch anne ers are

known. Bhe speatiedifegntry” exgilatory-waves. \BuGhgeaties,RecHr yYhan the eatdiacyat i ng
conmponent Oﬁsééféemﬂ%'aam% &Sﬁ&uéﬂvﬂ? drittbt (he ghhfeanm@wdwsrm‘rt ré*f?édtaéy del ayed

rectifier) corre e Kv cha S rticularly
| arge rol e P@edRe Thebrcesa 8&‘%@&@6@@'@4 r?ﬁ@‘:tﬁ%ﬁ'ﬁ‘ a?fp[fﬁ? Qr{parl son
tot hetl nhi ?lret a@ﬂbmbotéﬁhalms hK8co| ﬁ:heblmeoharﬂfsrgtm driding auﬂwlgrﬂanmm ot w?r ?h
current is us ul ar i v.e or g n o e
atrial acti Bﬁ?ve"‘gnggf‘ té‘%l{dﬁ gq;l%tfsk){ ﬁi%i (ﬁ 'HY %g\(;pﬁégeﬁ:?i g%b@’f atrial
arr hyt o as12%t41®erfabtasalummdahsebf as hargetsrfor antiarcytipvicdrugaciogyest t hat

the positivenghilash & cﬂftné SAGA IR 4 BEsddittly cﬁ‘i@ﬁﬁuhéb't)g #RSstoh6r

pat hol ogi cal con oni c ation

ticul arl teps armmé%dcmm varieh tf'@%ﬂ@h@f the ceJ VIRARIIOES, SChN&’i'Qlﬁi
di Ovascut E‘W tlgﬁ%rté?oe {7 Gsb@ed ‘Hergi oty geto%nte@r“dénmd her apy
Al n

and atri al t ed el cal renodel froma

nat hema!tl cafeWBSEI'K){N fcrli‘ cAists of &dﬂﬁér@p gﬂ@pp@gn{q,\ﬂ(mlﬁ %t”g%'cur inthe
human vgntricle, the IKur 10 admttedly plays an inportant role in the

human atri not in the ven cle. [For LS [.e i phihi ty on of
e o Pl e el 1 PP 2 bk 0 SR b o
proar r hyt hnmimaimlgt oroexcuosively bleckrthel Eapuﬁyemiivadegl gatassiumecBannel Kz, Wang
t al., G 7 1 duced
ool 9 inidi®Ran e detd P%?@%S%@II SPUpkAhifEnCyaRkiRle ARkl ANHaduce
78, 1996) 6amum6lgewevewtd@aﬁcbe¢@|sh¢mt hﬁb(%h@én@m@é?%tﬁtﬁe 1949 er “ir

%ggeng ﬁ%@uyﬁgtﬁd\/éuéﬁﬁnéﬂéﬁ‘ééd Etfroarrﬁytl‘ri’mc"NEI?(S a?ihyﬂﬁmlasthBhYQte)l 491,

feren nouvva, currents natr and

subepi car d| Qﬁsﬂ%’ét?ﬁdr Péufﬁﬁsﬁ‘s%%%eeaw €S PARY; %psrq{\ﬁcﬁd?c%a%?léﬁ ( ct via a
sel ective bRogkadaraf J f@ardiklr 72ur1o93; 4B8-49B; FCulvemb edtatvsr of giassi Busl y not
avai |l abl e, h i I ve
conmpounds (3R§§%6%t8@§r%tw t W cgfgtgd@'pﬁgtéﬁﬁ 5 Egﬁncggsmg %ﬁlsﬁ@%{ctl on on
the Kvl.5 cnahramlomﬁeawemyt,ajuycmsee@cmbeﬁlcasmu the 1canditinscatie here
’ eac hz§as?adr@%?cﬁ€<oﬁ§wﬁldhyth% Sétith & esdciafX heé@ed)tﬁv@é bBeheLRA@!foRCct i ons

t he subst an 2 21 cl aﬁ’Jﬁ 8m nQ gn ans as potassi um channel
bl ockers whité KsiRgkers, nggi\tl\ge ERSNTEPNCGNCE &ppl i cati ons WO 98 18 475 and
30 WD 98 18 476 cl ai mthe use of various pyridazi nones and phosphi ne oxi des
as antiarrhyt via a blo de ver,
the same COW‘&IEﬁ 8?? gfsﬁgl"? {:age%cad'eg%ﬁ'@éfg) g%ﬁkﬁ% éngchgHgants (WO
96 25 936). orhbecxmwtyuactwamegcwmpdnemt (Bsk theiteftieacy applhithericonst are

struct !J%q' Lpegﬁf%nﬁhﬁkata igeéuﬁﬁal nﬁ’vééi aﬁé S NP ﬁd@wa?ﬁe%wd&a ar

i nventi IS appll W Surpri si een found t at t he
2' -subst it ukadwh, 1' blphenyI2 carboxanldes descrlbed here are potent

bl ockers of the hunman Kvl . 4 channel. They can therefore be used as
novel antiarrhythmncs haV|n a particularly advanta eous safet profile. In

parti cul ar, Thec'Pesifgamasanidly’ aghivalingeand vephselowy: Hiagbivating component
supravent ri glaB aslahud hrectifier 8KG- (RuRiaatapidly activating delayed rectifier),

35 which corresponds to the Kvi1.5 channel, plays a particularly large role in
the repolarization period in the human atrium. In comparison to the
inhibition of IK; or IKg, inhibition of the IKy, potassium outward current is

thus a particularly effective method for the prolongation of the atrial action



_fibrillation or atrial flutter. 5 The conpounds can be enpl oyed for the
termnation of existing atrial fibrillation or flutters for re-establishing
the sinus rhythm (cardi oversion). Moreover, the substances reduce the

- susceptibility to the formation of new flutter events (retention of the
sinus rhythm prophylaxis). 10 The co unds according to the invention
were previously unknown. Some structurally related conpounds are described
in Helv. Chpotenfialt antiotus 760 teé endingeberprevestian tafdatriadr arrhybmiasie

Phanner CO"@%ﬂﬁzﬁﬂ SR, e, e RGN Bordlial UIGRA, P, 8 Bo01 U
shoul d havepesitive effeat abadnockasesphiia iy, eepecialy ugd@hih%PﬁMW@s on
account of %&?dlw ?%rBﬁ'ietét‘f'i‘é |Bﬂﬂ'a°‘t1orp é}gula" a@fcu‘Pary// roﬁ’oudce@ioﬁpound

A 20 A furt ersmla nt1 one uro
Pat ent Appl (Ma@pbﬁemanGBQOﬂ6J E@va&mﬂamlar@la@'wa&% Beapa s of

this appli C??gg)nmauw 4893 q&ﬂc%?@étb%rcﬂruﬁ(tﬁbrapﬁy %\hﬂcafrlat fibsiation-uent
(e.g. benzoy

0 Sonpaundibduced eliciical sommoiRgSneiobir kb mathepRita Aot e Compounde:
rrent:o[\gld ini ][E]I? (r)e620 |2(%I6 act ?s vasopressin antagoni sts and thus have a
channol - dusBY il dp kA wigh afgd el ih dfie AP UBnicie, 1o Gy 2, o
pr esent10 nvadmitedly gllayeant onportaaturale iof thehbum@anmatrium, bub rRten Re4) R(5)
- N~ RiGdtrile. For tIQis%a%r?’,loﬁ inHbitio RGP Ih&IR), &lriantiii coAtrast to the
blockade of IK; or IKg, the risk of a proarrhythmic action on the ventricle is
‘ excluded from the start (Z. Wang et al., Circ. Res. 73, 1993, 1061-1076:
“Sustained Depolarisation-Induced Outward Current in Human Atrial
15  Myocytes”; G.-R. Li et al, Circ. Res. 78, 1996, 689 - 696: “Evidence for Two
Components of Delayed Rectifier K" Current in Human Ventricular
Myocytes”; G. J. Amos et al., J. Physiol. 491, 1996, 31-50: “Differences
between outward currents of human atrial and subepicardial ventricular
myocytes”).
20
Antiarrhythmics which act via a selective blockade of the IKyr current or
Kv1.5 channel were previously not available, however, on the market. For
numerous pharmaceutical active compounds (e.g. tedisamil, bupivacaine or
sertindole), a blocking action on the Kv1.5 channel was admittedly
' 25 described, but the Kv1.5 blockade here in each case represents only a side
effect next to other principal actions of the substances.

WO 98 04 521 claims aminoindans as potassium channel blockers which

block the Kvi1.5 channel. The applications WO 98 18475 and
30 WO 98 18476 claim the use of various pyridazinones and phosphine

oxides as antiarrhythmics, which should act via a blockade of the IKyr.

However, the same compounds were originally also described as immuno-

suppressants (WO 96 25 936). The compounds described in these

mentioned applications are structurally completely different to the
35 compounds according to the invention of this application.

It has now surprisingly been found that the 2'-substituted 1,1'-biphenyl-
2-carboxamides described here are potent blockers of the human Kv1.5



5 R1) is CCOOR(9), SO2R(10), COR(11 ), CCONR(12)R(13) or
C(S)NR(12)R(13); R(9) is CXH2X-R(14); xis 0, 1, 2, 3 or 4, 10 where X
cannot be 0 if R(14) is OR(15) or S02Me; R(14) is alkyl having 1, 2, 3, 4)
.5 or 6 carbon atons, cycloal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon
atons, CF3, C2F5, CgF~, CH2F, CHF2, CR(415), S02Me) phenyl, napht hyl,

bi phenyl yI furyl, thienyl 15 or an N-containing heteroaromatic having 1,
2, 3, 4, ’crﬁann@ ﬁh canc tidieforétsymisedhas ;onbEantiarrgthhticy havimgoaenyl yl

furyl t hi en N- cont ai ning het.er oar a d or
subst i t ut eop%@c@l@rg a Wa%e%‘{?b%ffa&] fﬁe @\ ggﬁ&:&%‘r &rﬁq #ﬁﬁ@?‘bb%u&ignm sting
of F, C, Bsuitdble Gic8, tk@ﬁﬁeatN@Zﬂ 6N, supEakentricadRr2arriphB)iasyHe. g.odatriall ky|
having 1, al koxy having 1, 2, 3 or 4 carbon atons,
25 di net hy|%¢ﬁ%ﬁ§°n§u%ﬁiﬂﬂ(}]{“@ met hyI sul fonyl and net hyI sul f onyl am no; R(15)
is alkyls having 1, 2, 3, 4 or 5 carbon atons, cycloal kyl having 3, 4, 5 or

6 b t t db
2 T o TR TR e By phn 6 v e iy )

%ra%ug ml st Idl]g" Br,
| CFg, Nozfibrtiationconeutiexsnier eceslgbisipy lauﬁynhy (g 923'0@0
carbon at O”Moré‘é\yé?xmé@&{bﬁgnées ?edLﬁ:eOt'heAsu:s@ébﬂblllﬁ,U@FMe fBrreiatien by hew no
sul fanoyl, methylsulf | sul f | am nol R( 10) R(11 ) and R(12)
i ndependentf‘}/ﬁﬁffe\f%\és &ﬁgﬁ’ﬂ %ﬂg ﬁ?‘fsnr@d ?{@9}" 6\5 i s hydrogen, alkyl
having fg 2, 3 or 4 carbon atorrs or CFg; 10 R(2) is hydrogen al kyl havi ng
1, 2, 3 or carbon _a 3 or
4) where y igﬁn ?mgguéagsa(%{o éé%llﬁ/ 8@%\5&&%@6\1‘ iJéI?s Mﬁ’wghaw ng
2, 3, 4,Sbmm sgucturalbn rela coa\p@ua Bkgre deseipgdntp blelvy 8, 9,

11 h |,
napﬁ{ " C?Ergzlﬂ (’Pbﬁl i :19\: ) refetbReeCitad  HEE, F@r‘Ft%e PBpiide co‘ﬁ%’é@idso eny

or an N cont ali Bg het e oarorrfltlc hayi nr?r}ﬁji
4, 5, 6, 7,dgseibes daﬁ'[ﬁbr(e& 0fRMPRHBH A Sh Weveﬁaﬁﬂt Rotassiym yehamngle ny | and
the 20 %COBI&kmd‘QcthﬁtyeiéQ@fonﬁtMQre@ver ugspstindsibe thistypabhouldutad by 1, 2

or 3 substituents sel fr the oy (o) CFg,
OCF3, N02, | {99 IQupa S‘a%@\)éf NHER %ﬁﬁﬁmh’ﬁ% {%’E; a‘fcg‘é’“ the
car bon atomumrbospebadfe bgnds. 25 2, 3 or 4 carbon atons, dinethylam no,

sul f anoyl , nethylsulfonyl and nethylsulfonylanino; R(17) is hydrogen, alkyl
having 1, 2, 3, 4 5 carbon_atons, cycloalkyl having 3, 4, 5 or 6 carbon

at ons, CFS phean I %I 3% of 4-pynidyl, 30 where phenyl or 2-, 3- or
4-pyridyl areq s N/IJJI‘U‘t/ed by 1, 2 or 3 substituents
sel ected frogth » consisti®mg of F, Cl, Br, |, CF3, OCF3, NO2, CN,

COOVE, CONHZ ™ ®O

compound A
20
A further similar compound (compound B) is mentioned in European Patent
‘ Application EP 0620216. The compound B and all other compounds of this
application carry, in the position of R(3), a specific substituent (e.g.
benzoyl-1,2,3,4-tetrahydroisoquinoline), which is not included in the
25 compounds according to the invention of this application. The compounds
mentioned in EP 0 620 216 act as vasopressin antagonists and thus have a
completely different biological activity to the blockers of the Kv1.5 channel
described here.

Sy
o)\N O © \©\f0 :
N
30 ED compound B

The present invention relates to compounds of the formula |



.35 alkyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4
carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl and
met hyl sul f onyl am no; or R(3) is CHR(18)R(19); R(18) is hydrogen or
. CZH2Z- R(16), where R(16) is defined aslgndicated above; 5z is 0, 1, 2 or
3; R(19) is COCH, CONH2, CONR(20)R(21),°COOR(22), CH20H R(20) is hydrogen,
al kyl having 1, 2) 3, 4 or 5 carbon atons, C~H2v-CFg or OM2W phenyl, where
the phenyl ring is unsubstituted or 1 p substituted by 1, 2 or 3
substitutents selected fromthe group cog ﬁsting of F) d, Br, I, CF3,
OCF3, NO2, CN, COOwe, CONH2, COWVB, NH2, @H~ alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 15 s 4 C on atons, dinethyl am no,
sul fanoyl, nethyl sul fonyl and ne(s)yl.$ ylanmino; v is 0, 1, 2 or 3; wis
0, 1, 2 or 3; 20 R(21 ) is hydrogen o SUPZL:V % 1, 2, 3, 4 or 5 carbon
atons; R(22) is alkyl havi 1R(F) R34 or H carb )atons; R(4) is
hydr ogen, al kyl having 1, (1 455 ol 6 carbon atons or CF3; or 25 R(3)
and R(4) together are a chain oN"4 O Jet hyl ene grpups, of which one
met hyl ene group can be replacedlby - Q 5—RENH, -N(methyl)- or
-N(benzyl)-; R(5)) R(6), R(7) B® R(?‘ 30 i ndependently of one another are
hydrogen, F, C, Br, I, CFg, NOZ2, CN,R CONHz, COMB, NH2, OH, alkyl
having 1, 2, 3 or 4 carbon atons, aIk6 y having 1, 2, 3 or 4 carbon atons,
di met hyl am no, sul fanoyl, nethylsul fonyl or methyl sul fonyl am no; R(30) and
R(31 ) 35 independently of one another are hydrogen or alkyl having 1, 2 or
3 carbon at enwhiobe R(30) and R(31 ) 8 together are a chain of 2 nethylene
ups; @and their pharmaceutically acceptable salts. Preferred conpounds of

G0 NR( 12) RS} i) GOIBHEK REDBRA s SR, BONFURIAUA) "Clhnot be.
Oif R(14) is OR( @?S)Iﬁhﬁ@ R(#3gl kyl having 1, 2, 3 or 4 carbon atons,

cycl oal kyl 10havi n 4 v 140, ofx 48 Or 9 carbon atons, CF3, C2F5) OCF3, -
OR(15), phenyl, f%‘@ % éﬁ?’l"%?“)anl\l- cont ai ni ng heteroaromatic having 1,
2, 3, 4, 5, 6,7, 8 or 9xcarbois @f v, 3e4e phenyl, furyl, thienyl and

t hel5N- ¢Qnt ai ni ng het er oar omat,j LA, i i 1, 2 or
3substi ?ﬁent s selected from twg%éégupcolrélsplﬁ[satdl ﬁ?&%ﬂ%é%ﬁ)&iﬁ%?}’mz,

CN, COOMe, CONH2, COMVB, [R24) Ois adtykyhaxinrgavli, gy 3, 42,5 9rfh carleen 8aMS: ons,

al koxyhaving 1, 2, 3 or ‘4 carl ?loﬁ} Fﬁaviﬁg@hhﬂ 621 809, f0IbF 3MRérbon
met hyl sul fonyl andnet hyl sul f onyl'am ng: R( 'i'4 alkyl, havj 1, .2,.2 4 or 5
L PR e e o

carbon at ons, 25cycl oal kyl havi
phenyl, which is unsubstitutedSDoMepphehy; naghthyl, bipBeaylyl3 furyl, thienyl
B 8 eReL oLty O e 8RB Wl el 8,72,
having 1, 2, 3 or 4carbon atoms5, 6| @8 loy Oagdarbon 85yusf anoyl , net hyl sul f onyl
andnet hyl sul f onyl am no; R(10), R(llhwﬁﬂg BﬁéﬁpL naphthyl, biphenylyl, furyl,
| thienyl and the N-containing hetero-
aromatic are unsbustituted or substituted
20 by 1, 2 or 3 substituents selected from the
group consisting of F, Cl, Br, I, CF3, OCF;,
NO2, CN, COOMe, CONH2, COMe, NHa,
OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
25 dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino;
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon
atoms, cycloalkyl having 3, 4, 5 or 6
carbon atoms, CF3 or phenyl which is
30 unsubstituted or substituted by 1, 2 or 3
substituents selected from the group




_independently of one another are defined as R(9); 9 R(13) is hydrogen,
al kyl having 1, 2, 3 or 4 carbon atons or CFg; R(2) is hydrogen, alkyl
having 1, 2, 3 or 4 carbon atonms or CFg; R(3) is CyH2y-R(16); y is 0, 1, 2,
.3 or 4, 5 where y cannot be 0 if R(16) is OR(17); R(16) is alkyl having 1,
2, 3 or 4 carbon atons, cycloal kyl havi6ng 3, 4, 5 6, 7, 8 or 9 carbon
atons, CF3, C2F5, OR(17), phenyl) furyl, thienyl or an N-containing X
hﬁterﬁar?n&t:c Pﬁvi ngI 1, g,tﬁ, ﬁﬁ 5)cdsisting8ofoF, €1,cBr,bioiCRg, di®2, ON,wher e
phenyl , furyl, i enyl an e Nco ng [o, a
unsubstituted or substituted by 1, B‘L‘QW ﬁgﬁﬁ?’ @QM@ %ﬁ@t% E‘r‘"%lmthe
gC;;]r_loupI ﬁolnsihsting of F, C, Br, CFg, HaW¥y 1N@.3 6N{ c2Pbbh,atadsHAkaR@VB, NH2,
, al ky aving 1, 15 2, 3 or 4 car Kk h i 1 3 or 4
carbon atons, dinethylam no, sulfa ﬁ%iethy?saéfgﬁg %\éd&% ato%ns
met hyl s& fonyl ami no; R(17) is al kyl mmetlmgammcz sa@ifamoyly raetbylsplanyt ons,

cycl oal kyl having 3, 4) 5 or 6 carb | 1£A enyl or 2-, 3-, or
4-pyridyl, where Igheny or 2-, 3-, or 4 pyr QF"Q“J re {?%ts]ubstltut ed or
substituted by 1,Rp1Q) RéIBuand R{(1dnts sel ect ed fromthe group consisting of

F, O, Br, CF3, OCF3, N%e Erdéilly S EAEan&idHare §61Red éb,R(e) kyl having 1,

2 i imcﬁ2b°” TSI A AT R oy S

R(3) i stgCHRRIB) R(i&H dréﬁé@)alkyil haytihigotey Por LLHPbRAtE)S onBEGE R(16) is
defined as |ca1§§\ ZISO 1, 2 or 3; 35 R(19) is CONH2,

CO\IR(ZO)R(Z OH R(20) is hydrogen, alkyl having 1, 2, 3, 4
35 car bon atom; C~H2}s -0;Rg 208 dPW2W phenyl , 10 where the phenyl ring is

aroup. consi sti ng oﬁgﬁévéﬁ‘"ﬁ@ B gl i DRSS SOg, o cot = from he
NH2, OH, al kyl haR(1®) 1is alkth@\nng . R,bBn4abomsf carken@omay Fygoalkyb 3’ or
4 carbops atorrs, di methyp, é\ﬁhg% &Ugfwla gelbybp ul' eawonaaéms, CFs,
met hyl sul f onyl am no; 10 v | w
o AN e (F 1 L) SRE7Y" sHoMe, phenyl,
naphthyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the
20 N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from
the group consisting of F, Cl, Br, I, CF3, OCF;,
NO2, CN, COOMe, CONHz, COMe, NHz, OH, alky!
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
. 25 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon
atoms, cycloalkyl having 3, 4, 5 or 6 carbon atoms,
CF3, phenyl or 2-, 3- or 4-pyridyl,

30 where phenyl or 2-, 3- or 4-pyridyl are
unsubstituted or substituted by 1, 2 or 3
substituents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NOg,
CN, COOMe, CONHp, COMe, NH2, OH,

35 alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino;



~R(21 ) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atons; R(22) is
al kyl having 1, 2, 3, 4 or 5 carbon atons; 15 R(4) is hydrogen, alkyl
having 1, 2, 3, 4, 5 or 6 carbon atonms or CF3; R(5), R(8), R(7) and R(8)

. independently of one another are hydrogen, F, CI, Br, CFg, NO2, CN, COOW,
CONH2, COVB, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy having
1, 2, 3 or 4 carbon atons, dinmethyl 20 am no, sul fanoyl, nethylsulfonyl or
met hyl sul f ogyyl ami no; R(30) and R(31 ) independently of one another are
hydr ogen or kyl, i v é~0r 3 carbon atoms; or 25 R(30) and R(31 )

t oget her ar®@ cHéiQﬁlf%&%)ﬁ@)hyl ene groups; and their pharmaceutically
accept abl e sal t s. RGI®B)Past hydrbgeh yomp CatHerR{d 63 ombetmn i3(16) ishdefirgdnasa | are
those in which: R(1) iifl %@({iﬁg\)’e SO02R(10), COR(11 ) or C(ONR(12)R(13);
R(9) is CXH2x-R(14): x NGICGEqabove; ™o " 4 "where x cannot be 0 if R(14) is
OR(15); 835 R(14) zs cyckdnllkglortdving 3, 4, 5, 6, 7, 8 or 9 carbon atons,
CF3, OR(15), phenmg}agf q&ﬁ@dﬂl@@&«'{lzmmnkt@mm @O@lﬁm?ﬁ@ﬂé@ﬂ?t I c

having 3, 4 or 5 ¢ on_at ons, ere phenyl,” furyl, i enyl and the

N- cont ai ni ng het er oar onB{3Q apehyreges: Akl &@vig Jurki$it ft @d SpGamosy 2

substituents sel ected from t hgoti) @ Hy,OPS bs OwHbwphénylCl, Br, CF3, OCF3,
CN, COOwke, CONH2, COwB, OH, al kyl having

1, or, 3 carbon_ ato. al koxy
having 1 or 2 carbon atons, di met hyWAgientne Q%J‘Iepé{lr’rﬂw,'sn‘é?%sg'gﬁfegn% and
met Ihyl lst(d}‘oRyl am ng; 10 R(15) 6i S albgwbstilnﬂéun@yl 1Qr 22 arardosulzstitutents
cycl oal ky aving 3, 4, 5 or car bo t A [ S
unsubstituted or substituted by 1' %é]eg‘egﬁg%m?F%@%"é&ggﬁé'%p%@%igg’omthe
ﬁup consisting of F, Cl, Br, CFg,BGN|, @iENe OCUENHNOLOEN, GFOQMeay|

ing 1, 2 or 3 carbon atons, alko i o} b
di met hyl ami no, 20 sul famoyl, nethyl egg%yp@% ﬁe@hmhﬁﬁgﬁbﬁgﬁgné’; R(10),
R(11 ) and R(12) independently of o03e3&hdtearbonratomnsi phedy HavVIR®Y; 2R(13) is

hydr ogefy 3 or 4 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl and
methyisulfonylamino;
v is0,1,2o0r3;
w is0,1,20r3;
20 R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon
atoms;

R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;
or
¢ 25 R(3) and R(4)

together are a chain of 4 or 5 methylene groups, of which one
methylene group can be replaced by -O-, -S-, -NH-, -N(methyl)- or
-N(benzyl)-;

R(5), R(6), R(7) and R(8)

30 independently of one another are hydrogen, F, Cl, Br, I, CF3, NO2,
CN, COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethyl-
amino, sulfamoyl, methylsulfonyl or methylsulfonylamino;

R(30) and R(31)

35 independently of one another are hydrogen or alkyl having 1, 2 or
3 carbon atoms;

or
R(30) and R(31)



25 R(2) is hydrogen or alkyl having 1, 2 or 3 carbon atoms; R(3) is
CHR(18)R(19); R(18) is hydrogen or CZHZZ-R(16); z is 0) 1, 2 or 3; R(19) is
CONH2, CONR(20) R(21), COOR(22) or CH20H;, 30 R(20) is hydrogen, alkyl having
~ 1, 2, 3, 4 or 5 carbon atoms, C-H2~-CF3 or CWH2W phenyl, where the phenyl
ring is unsubstituted or substituted by 1, 2 or 3 substituents sel ected
fromthe group consisting of F, C, Br, 35 CF3, OCF3, CN, COOwve, CONHZ;
COMB, COH, al kyl haybfierhre A chail of 2mhethykenengroupskoxy having 1 or 2 carbon

t : 12 _di et hyl am no, ..sul f I I

oL o s ) TRl A BL=E O 20 o
Eydyogeg or2 a;?fkylé ha\r/Tiﬁ)ng 1,g 2, 3, 4 or 5 carbon atons; R(22) is alkyl

aving 1, 25 3, 44Q5 qug %jtﬁ%%%iul& %é tHos qhwgéﬁ}avi ng 1, 2 or 3 carbon
tons, cycl ol RYFOR o §

CR(LT) . BoneRi),  1er0)CiHBbr02BH GG ar ENE R I et & havi ng 3.

4 or 5 carbon ato whigr, - f |, thi I d the N i ni
. RIS, HleRy4); furyl, i enyl an e N-contai ning
het er oaronmat i c ar’gFg nsubst’f% egi 3r substituted by 1 or 2 15 substitutents

sel ected fromthe groupXconsii§tQdg2eB 4.1, Br, CFg, OCF3, CN, COOMWe,
or 2 carbon atomb, 20 ALyt hy LAt pee ron e hl S e
, Jla su n

met hyl sul f onyl am no; R( gf‘{)i Z'Saﬁqbaﬁ‘wm igg’ll)g 05,4@@%}%’&3’0%#@%]%#&

Zycl Oagk?ll ggvmg 3, ﬁ 5I or bBavagk®ndaborts,7,C83r ghearbpnaatoms, GF3.or

-pyridyl, ere phen or ~2 r [ S it or

substituted by 1, 2 gr 3ysubsp?[:ﬁ’eg{csl%ge?gﬁl“@d%regg\r’?H(‘;}n’ ﬁgéwlcgﬁgﬁsti ng of
Cl, Br, CF3, OCF3, CN, COONecortaiNiig helexearomatichawng hadi 4g4.39 6, 2, 3
4 carbon atons, al koxy having,lg &y ?ngf fiscarbon atons, di nethylan no)

sul fanoyl, nethyl sul fonyl and hethyl suP onﬁ aning; R(4).is hydr og%n or

al kyl having 1 or 2 carbon atoms; 3WhR(&) PhRNg) , fegyh) t%ﬁ'l'ﬁi‘yh(@f“j “the

i ndepengient |y of one another are hyNtgsifaini Cl , hBlerodfomaticN, CQulge
CONH2, COwWB, NH2, OH, al kyl having 1 )

having 1 or 2 carbon atons, dinet hyPgW?t?'ngF‘Utgﬂfgégﬁg?tjtuﬂ?a ﬁgflogﬁgf@lr&ong

met hyl sul f onyl anmi no; R(30) and R(31slbstituents selected from the group
consisting of F, Cl, Br, CFs, NO2, CN,
COOMe, CONHp, COMe, NHo, OH, alkyl
20 having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethyl-
amino, sulfamoyl, methylsulfonyl and
: methylsulfonylamino; :
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms,
‘ 25 cycloalkyl having 3, 4, 5 or 6 carbon
atoms, CF3 or phenyl, ‘

which is unsubstituted or substitu-
ted by 1, 2 or 3 substituents
selected from the group consisting
30 of F, Cl, Br, CF3, NO2, CN,
COOMe, CONHz, COMe, OH,
alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino,
35 sulfamoyl, - methylsulfonyl. and

methylsulfonylamino;

R(10), R(11) and R(12)
independently of one another are defined as R(9);



~independently of one another are hydrogen or nethyl 5 or R(30) and R(31 )
together are a chain of 2 nethylene groups; and their pharmaceutically
acceptable salts. 10 Particularly preferred conmpounds of the fornmula |I are
. also those in which: R(1) is C(OOR(9), SO02R(10), COR(11 ) or
C(ONR(12)R(13); R(9) is CXH2X-R(14); XgIS 0, 1, 2, 3 or 4, 15 where X
cannot be O if R(14) is OR(15); R(14) is alkyl having 1, 2, 3 or 4 carbon
atons, cycl oal kyl RiH3)i nig ydragerg aligyl havirg) tr2, 8 ot ba%cmms QFGF30R(15) )

phenyl, fur th lng 3, 4 or 5
Car bon’ at onk(@20 5 3ttodn, MGG 1 Hon e GBHARI &ERAe Br O8I0

het er oar omaRi3) aris CytdayB{i8)ut ed or substltut ed by 1 or 2 substituents
selected fromthe grouplscd)qsbs?ld}ghof F, C, Br, CF3, OCF3, CN, 25 COOw,

CONH2, COMB, OH, 3l kyl or 3 carbon atoms, al koxy having 1 or 2
carbon & ons, di met hyl athaee ygannahla@/plf REtGlys QRESKy1  and

met hyl sul f onyl am Rg16 )R( é@lkyl%aﬂﬂiﬂfg’H 23\8'6}94 éaﬁ:forﬁat@mé?(vvcwaﬂ(w hadhg
cycl oal kyl having 3,

4,.5
unsubstituted or substi §u4?rer’d6%c ’rl 8& HEQPI ?@Q?ﬁ S(BE%’I {?I@Fé%%%b’t he
%roup ccimsizsti ng of E Qh?ny%flﬁiiyl ignylCdr  dPOMMeontaiiihig hél@k&t rofkdtical kyl
avin : or car bon_at.qQ on at ons,
di et ﬁyl am no, 14 sul F‘%WBgE’ 2ml’§t ﬁygs%}a?/o%g égﬁflbor??e&ﬁ sul f onyl a_m' no;
R(10), R(11 ) and R(12) indepshdentdhenyf, fongd, thienyleandrtbedifdontaining R(9); 5
LI S ol ke 4o R o e g Sphyantn,
(17): 10 R(16) is al kyl havin@ or 3 Wb%'“é,%ﬂtﬁo%@@@ﬁis roayéhsamaup haV| ng
4, 5) 6, 7, 8 or 9 carbon gbéms1sting-Fa¥, FORCIL 71y, ij@,nyd){;FgurNd)z tgMenyl or

an N-contai ni ng heteroaronmati &dt?n"nief‘%g&#é, Bbl\?e,cﬁﬁg,ogl-ﬁtacflrg)ﬁ’having 1,
15 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(17) is alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CFg,
20 phenyl or 2-, 3-, or 4-pyridyl,
where phenyl or 2-, 3-, or 4-pyridyl are
unsubstituted or substituted by 1, 2 or 3
substituents selected from the group
, consisting of F, Cl, Br, CF3, OCF3;, NO2,
‘ 25 CN, COOMe, CONHo, COMe, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methyisulfonyl
and methylsulfonylamino;
30 or
R(3) is CHR(18)R(19);
R(18) is hydrogen or CzH2,-R(16), where R(16) is defined as
indicated above;
z is0,1,20r3;
35 R(19) is CONH2, CONR(20)R(21), COOR(22), CH20H,;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon
atoms, CyHoy-CF3 or CwHow-phenyl,



~ where phenyl, furyl, thienyl and the N-containing 15 heteroaromatic are
unsubstituted or substituted by 1 or 2 substituents selected fromthe group
consisting of F, C, Br, CF3, OCF3, CN, COOwe, CONH2, COWVB, NH2, OH, alkyl
. having 1, 2 or 3 carbon atons, al koxy h(slvi ng 1 or 2 carbon atons, 20

di met hyl am no, sul fanoyl, net hyI sul fon§/ and net hyl sul fonyl am no; R(17) is
al kyl having 1, 2, 3, 4 or 5 carbon atons) cycl oal kyl having 3, 4, 5 or 6
carbon atgmls, CFg) phgnyl or 3-; 3wl®ére4tlwphégyl riag mhmwbpﬁmwdl or 2-, 3-
or 4-pyridyl are unsubstituted or s ed. by. rn3 | f.uents
selected fromthe group consisting %?D Ih{"}t%j %gr 1, %&—'SSS%EE'&E{EI
CONH2) COMB, OH, al kyl 30 having 1, setecteddromtbagmp aonsisting:pk6x G, haV| ng

1, 2, 3 or 4 carbon atomns, dinethylgm su bq:rgoyl t S and
met hyI sul fonyl ami no; R(4) is hydr ogeh or kb haan%fE gﬂ l%grgll%érl at ons;
35 R(5) 5 R(6), R(7) and R(8) |ndepe(ﬁ@é\|H2, &ndHan Prh,ealkalraawparbgen F,

Cl, Br, CFg, CN, COOMVe, CONH2, COVB; 4Nggyq éa?bgﬁldfdﬂnshélkbﬂﬁhl\vm% pr23 car bon

15 atom; al koxy having 1 or 2 carbon atons [ am no f amoy| |
met hyl sul fonyl or met hyl sul f onyl ami %00" RA3(STRAR RIADS) IMABMARIAR. v of

one another are hydrogen or methyl &iRmd¥30) anmdmﬁguljoﬁwget hemndre a
chain of 2 nethylene groups; and thei Mh@{onr{i utically acceptable salts.

10 Very particularly preferred conp'@ﬁ M nula | are those in

which: 1) is C(O)O?(Q)) SOZR(lO) isS@OR( 2Igr &ir C(O)NR(12) R(13); R(9) is

CXH2X-R(14); x is 0, 1, % R(lé) 15%36%}/ having 1, 2, 3 or 4 carbon

atons, cycl oal kyl 15 haV| ng 3, 06 or 9 car bon atom; CF3, phenyl
pyridyl, where phenyR(2hd pyhydig)gelam alkguraning s & Brd onbseabened by 1
2 substituents sel ected fr §1e group consi sti ng of F, C, 20 CFg,

OCF3, OH, al kyl having 1, darbon atons and_al o haV| ng 1 or 2
carbon atons; R(10), R(Bi?zanﬁ%ﬂi}avmﬂjbp%rﬁi«%m?c@f oAt her are

definedims R(H); %Ehﬁrégénlakwmwmen 2 R, 2, 5 or bdrmgeatoni¥ &) CFs;
Orh2y-R(16) b ¥ iRl Ry ShdR(8)
independently of one another are hydrogen, F, Cl, Br, CF3, NO2,
CN, COOMe, CONH»2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethyl-
20 amino, sulfamoyl, methyisulfonyl or methylsulfonylamino;
R(30) and R(31)
independently of one another are hydrogen or alkyl having 1,2 or 3
carbon atoms;
or
. 25 R(30) and R(31)
together are a chain of 2 methylene groups;

and their pharmaceutically acceptable salts.
30 Particularly preferred compounds of the formula | are those in which:

R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9) is CxHax-R(14);

X is0,1,2,3o0r4,
where x cannot be 0 if R(14) is OR(15);
35 R(14) is cycloalkyl having 3, 4, 5, 6, 7, 8 or 9 carbon

atoms, CF3, OR(15), phenyl, furyl, thienyl or an
N-containing heteroaromatic having 3, 4 or 5
carbon atoms,



~ R(16) is alkyl having 1, 2 or 3 carbon atons, cycloal kyl having 5 30 or 6
carbon atons, CF3, phenyl or pyridyl, where phenyl and pyridyl are
unsubstituted or substituted by 1 or 2 substituents selected fromthe group
~consisting of F, C, CFg, OCF3, OH, alk having 1, 2 or 3 carbon atons and
al koxy having 1 35 or 2 carbon atons; ¥4) i s hydrogen; R(5), R(6), R(7)
and R(8) 16 i ndependently of one another are hydrogen, F, CFg, CN, COOwe,

CONH2, NH2, OH, alkyl having 1, 2 thgrecaphgny|at fuvyl, orthignybxynbaviheg 1 or 2
carbon atons; R(30) and R(31 ) 5 in dently of o fa? ﬁﬁq roare, ydr ogen
or methyl or R(30) and R(31 ) toget ang chaltﬁego © Iene roups;
and their pharnmaceuticall y accept abliesubmstituted 10r E&ﬂmﬂllﬁedybyr df err &d

conmpounds of the formula | are thos%ﬂﬂltl%g}“ﬁS Sﬁ%ﬁ}?al !S‘c?orﬁ( %g?(kggouﬁr COR(11

); R(9) is CXH2x-R(14); XISO 1 aving 5
or 6 carbon atons or phenyl, where GORSISHNG §Hﬁws@bsﬁﬁt§t@d @FFsulti t ut ed

by 1 or 2 substituents selected fromdd@ed C@N)Hgoggmél@g %ﬂkﬁha@in’g CFg -
OCF3, al kyl having 1, 2 or 3 carbon atons 20 an

avi ng
carbon atons; R(11 ) is defined as R(3)r ReFPONARGHE: @é@%y ‘G’)gl sOr
CyH2y-R(16); y is 0, 1 or 2; . 25 Réﬂe%}béﬁaﬁimylduhmth anﬂnoZSmrarﬁfo ar bon

atons, cycl oal kyl having 5 or 6 carbo ) ri wher e
phenyl and pyridyl are unsubstitute stltuents
henyl and pyri dyl bst i t ut cEedm SRy ?{}8 é‘&‘BB 'SélfB'Py'%R‘i”

sel ectefh from the group consiR(15)g Bfalkyl HavingFgor D@éﬂaomlaquhshaynlm}g 30 1,

2 or 3 carbon atons and al koxy havi cgr Jolne
hydrogen; R(5), R(6), R(7) and R(S)Qﬁx%%%érr‘] g’htﬁl jg/c&gfsaéne gné(?'gjﬁ?r‘ are

drogen, F, CF3, alkyl having 1, 36rphemyl3 carbon atons or al koxy having 1
2 carbon atoms; R(30) and R(31 ) are hyficR9RNunsubstituted or substitu-
ted by 1 or 2 substituents selected
15 from the group consisting of F, Cl,
Br, CF3, CN, COOMe, CONHp,
COMe, OH, alkyl having 1, 2 or 3
carbon atoms, alkoxy having 1 or 2
carbon atoms, dimethylamino,
20 sulfamoyl,  methylsulfonyl and
methylsulfonylamino;
R(10), R(11) and R(12)
independently of one another are defined as R(9);
R(13) is hydrogen;
. 25 R(2) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R(3) is CHR(18)R(19),
R(18) is hydrogen or CzH22-R(16);

z - is0,1,20r3;
R(19) is CONHp, CONR(20)R(21), COOR(22) or CH20H;
30 R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon

atoms, CyHoy-CF3 or CywHow-phenyl,
where the phenyl ring is unsubstituted or
substituted by 1, 2 or 3 substituents selec-
ted from the group consisting of F, Ci, Br,
35 CF3, OCF3, CN, COOMe, CONH2, COMe,
OH, alkyl having 1, 2 or 3 carbon atoms,
alkoxy having 1 or 2 carbon atoms,



_and their pharmaceutically acceptable salts. 17 Al kyl radicals and

al kyl ene radicals can be straight-chain or branched. This also applies to

t he al kyl ene radi cals of the fornulae CxH2X, CyHy, CZH2z, C~H2v and CWH2w.
. Al kyl radicals and al kyl ene radicals can al so be straight-chain or branched
if they are substituted or are contai ndd in other 5 radicals, e.g. in an

al koxy radical or in a fluorinated al kyl radical. Exanples of alkyl

r adi Eal sI are net Byl ’ ethyl, n- Ipr opydimeta@aimy, ,su]famlﬁyy,l ,rﬂiemy}@mwhw

sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl. n-hexyl,

3, 3-di met hyl butyl, heptyl, octyl, n%’ﬁ@mé{ei\élé‘;ﬂf‘?’?yiﬂ&ﬁ%l . dodecyl, tridecyl,

tetradecyl, pentadecyl; hexadecyl, isdptia@emn3;, octadecyl, nonadecyl,

ei cosyl. The 10 dival ent radicals di%rd \zle(é g'ré)m these radicals, e.g.

met hyl ene) 1, 1-ethylene, 1,2-¢€ethylene; 1,71-pr'opyl ene, 1, 2-propyl ene,

2, 2-profyl ene, 1, 3- pr opRl2He, isthydrbger |asradkylihavingitly 1%k, 4 ©F B BBMOMA ene,

2,2-di methyl -1, 3- propyl Sﬂ)?nds;l’ 6- hexyl ene, etc., are exanples of alkyl ene
radi

radi cal s. 15 Cycl oal kyl cals can likew se be branched. Exanples of
cycl oal kyl radicals havR(@R)3 isltil hayingh %rt%r‘?so'é$@ag§m By

cyclobutyl, 1-methyl cycheps)opi! alkgl' REViRY! TY2!0s @ayboen- atorak opgeibatky!
2-met hyl cycl obutyl, 3-nmethyl cycl.o

2- met hyl cycl ohexyl, 3-nmethylc @Y'Bﬂlejéc%': 5?%?’%?‘%@ %%%’@b?%‘%ﬁﬁnt%g?’

gyclllohgm 3é| : 7cygl oocgyl e})c.‘ QR(N7x; ophenmylj igyhethiargdramani Nscdﬁarih'rlmll, g
) 1 ) ) l or car pon I . e as -, -
or 3-pyrrolyl, 1-, 2-, 4- or @éﬁﬁ%{g’fiﬁtgﬁ%ﬂ&%gd’g"p%’ﬁ’%%gé’?\ézm yl,
2,3-triazol-1-, -4- or -5-yl, 1,2whetai ghenyll- )furyd- thienys- and 1thepr
etrazolyl, 2-, 4- or 5-oxazolyl, \3s Ty 5-1 el Homatic?®  are
1, 2, 3-oxadi azol -4- or -5-yl, 1,2, 4- c&acntgfzné -3- or -ST%I ,
1, 3, 4- oxadi azol - 2-yl or -5-yl, 2-, unsuhstiuted; 9 pypstitated by Jr or 2
i- izsgt m]@zg! yl, | 1,43, 4-t hgadi azgl - Zés@bsti’(gte)‘\is _ éeréctﬂel d hireei a#w - group - 5-yI ,
,2,3-thiadiazol -4- or -5-yl, 2-, 3- or._4-pyridy 7 r
6-pyrimdinyl, 3- or 4-pyridazinyl ,Cﬁﬁﬁ'ﬁwﬁﬁﬁﬂ 919" ?-’: @:3 é?'%s-(?Ns- or
;-! ngol y: ’ 1-,2 2-% 4- 4or g be22| m7d@ﬂﬂ)yle,, QONH}l,)C@Me,SNHzgoﬁ,éaBM ,
-indazolyl, 2-, 3-, 4-, 5-, 6-, 7-,.0r 8 quUigOlyly Lo o 3-.¢ de
or 8-isoquinolyl, 2-, 4-, 5-; 6-, bgg'PBB?qu?né{zgl ic%)rll?c?r?sa_t? z?—’, E?),()ﬁG-, 7-
or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7-having-qul noxdlingi,6 carbon. atomse. 7-
or 8-phghal azinyl. The correspondi naiq%WiMEOOfsﬁlfﬁﬁQ/IFOﬁ% foryE
furtherfore included, i.e., for exanple,  1-oxy-2-, -3-"or -4-pyridyl. 35
The N-contai ni ng heterocycl es pyrroggﬁ,m?t}i‘ﬁ’@&ﬁepvﬁm'%i nol yl, pyrazolyl,
pyridyl, pyrazinyl, pyrim di nf(12ndigouikybaavimg! 1,a2e3par &icarban latomsef er red.

18 Pyridyl is either 2-, 3- or_4- {dyd: . Thi gnyl i i It e OF :
3-thienyl. Furyl is either 2- Cﬁéogy‘%ﬁé}”ngl\%n@sﬁb%rtiétc(l:a[r%%?[%enffl bf&di cal s
can be substituted in the 2, phenylonisBi ood;pysidyl, substituted in the 2,3,

4, 2, 2,6) 3,4 or 3,5 position, r tht Wedsi gt B vAdA: 2,3,5,
,,3, 6, 2;54,5, 24,6 or 3,4,5 positic‘)“ﬁ{.erérh%ﬁés@ﬁnebf:%’rgsspgﬂdi % yﬁal 50
appl i es anal ogously to the N-contai NPEEP$EUIEdSF Gwestitided ye 1y id Obene or

the furyl radical. 10 If a radical isgbslitueffs t seleotest | frobredthd hgroup
substituents can be identical or differe

t. If-R(3) 4 e Apgether a
chain of 4 or 5 methyl ene groups, OPOQﬂFﬁ'ﬂgo eFrre hﬁrgg%%)’r?l}gﬁsca%ﬂbe
replaced by -0, -S, -NH etc.) thO@OOM=sLABNHx@GQMes Qhbgalkyldhaving h t he

nitrogen.atomof the fornula I form,a,5+ Qr, 6: j :Sgl’? .

het eroc?gl e, such as, for exanple, ay?rglch'd‘} gé%ﬁg@%ﬁ&@ rmérbﬁrr]\%ﬂi’ ne,

t hi onorpholine etc. |f the conmpound?, @ arhd taren atemesostirapthylareines nore
acidic or basic 20 groups or one or Si WP &hd  Rfethpvention
al so includes the correspondi ng phyg’g@%@(}?@al 'I?‘f/a rﬁpom col ogi cal | y{]II
tolerable salts, in particular the SHHPRA¥@BA®:cal |y utilizable salts. Thus
the conmpoundsg9f GhRyéRIgEH 6t dikyMhabthgcRbF 2 cieboh atdheups, e.g. one or nore
COH groupsﬁﬁ(f‘@r exax'EI gqag ?é)k%ﬁ rreg'?al salts) preferably sodiumor _
pot assi 8 sdh@3, RE). BE)ANER(®le earth 25 netal salts) e.g. cal cium or

magnesi um sal ts, GfidgserRientini ofnoiseldnother. gre agdsgens Fyi €h Binfoirg,aCbl;
organi ¢ am nes or M| J e ed lH'th f I

whi ch carry one or&ﬁp e’agéﬁl@')z’icé@wepr@tﬁ%’ng abt'e, groﬁg’r()z:]grczéﬁegpéﬁone or
nore basic heterocyclic rings can also be used in the formof their
physiologically tolerable acid addition salts



~ 30 with inorganic or organic acids,, for exanple as hydrochlorides,
phosphat es, sul fatas, nethanesul fonates, acetates, |actates, nualeates,
fumarates, mal ates, gluconates etc. If the conpounds of the fornula I

~ simul taneously contain acidic and basic groups in the nolecule, the
invention al so includes internal salts]3so-called betaines, in addition to
the salt forns described. 35 Salts can be obtained fromthe conpounds of

the formula | accg{ghsg ﬁ%)@uq{aqmg Y1 PpPces 88fhon| HtoMsangintethylagmnd, nati on
with an acid or base I'n a sol vent

or dispersant or alternatively from other
salts by ani on ex&nuéameyl, meibylwlfqnvéwm@hﬂsﬁﬁwﬁ?@my substituted, the
conpounds oRsHLandR@i@ | can be present in stereoisoneric forms. If the
conmpounds of ‘the fornula | contain one or i6 centers, these
i ndependent |y of dRICRENSSNLY or,fgnem;\p qrh%regﬂVgigﬁé%uBfa“[eﬁm or the R
configurmtiepn. The invention includes all 5 possible stereoisoners) e.g.
enanti oners di oners, and m xtures of two or nore stereoisoneric
fornms, e.g. F@ﬁg)n%ﬁ@%{ii) and/or diastereoners, in any desired ratios. The
i nvention thus i ntdgeleer amesmchaingf medylen@sfAupPs; i n enantionerical ly pure
form both as |l evo- and as dextrorotatory antipodes, and also in the form

of mxtures of the two enantionmers in 10 qifferent ratios or in the form of
racemat es. Bnhddbeir pparmaeeutically acasrlab 8l soners can be prepared by

resol utll?)n of a m xture according to customary nethods or, for exanple, by
e

stereosel ectjve nthesis. ,I[f nobile [ r it he
present inv@rﬁﬂ"&ﬁgﬂY QE&EUﬁBPPQ&OUQIdIS C{*iﬁ?g&@ﬂf@ﬁ%g?ﬁ%@?%%?@h'rﬁ%unds of

e formul aR(1) 15iSTECOIORID)BOBR(N0),RORGT uoraC(ONR(1BIRPRpar ed by

ferent chem cal oc es, Wi are |ikew se included in the present
i nvention. Some t;%lggal ?ngﬁﬁg’éﬁ;?&eﬁouu ined in the reaction sequences
desi gnat ed bel ow as schames 1js@Q,1,2,&0dr4. The radicals R(1 ) to R(8) used
here ari in each 20 Cas‘%vt%%ixrb%‘il\n%?bb@ﬁ?ﬂﬁﬁgis@m’ﬁ):if not stated

% of the for

ot her wi bel ow. Thus a conpound ) | a according to sche lis
obtained, for exanple, $Haf iiﬁga”(yb"r\@‘dﬂﬁﬁel%g’%’r&?ﬁ?h%g@gﬁ'\%(?%@@ﬁf t he
formula Il as precursors whi chaging 8o@Es,c6al| B obtGacarimre atom&nGhmg, f rom

the literature. 25 Reduction c ounds I, .usin di dri de
foll owed by reaction with pot &15& Bﬁgﬁ&'l'i nyd’e#mgﬁﬂegrc%%bﬁgérﬁg%g@ahedr on
45 (1989) 1365-1376 yi el ds t h&eberphomatahbuirngl3, @ eich darben atees; ornul a 1 V.
By couplhbhg with am nes of the for N Dbl | bYand th

hb mxihﬂaré' %@r@’hyflurﬂb HBAy|OYan e

hydr azi fivl ysis of the phthalimde, the am'no conpounds of the formula
Vi are 30 obtained, from which, by MNegefiaingi t h” NGEBIANALS i vat ARs of

the formula R( lb)-_X, ghe cahrrPOEng?zgmfnshbﬁtitgwmra slugame d:li)mg g?ot h.e4)
invention are obtained in whic S, ogen, a ,
R(5), R(6), R(7) and R(8) have the ﬁ»&bﬁ?ﬁlﬂéé‘{% n&?kegpeedd ilréﬁletﬁéut%% Uent
al kyl ation using suitable al kyl ati ngoagisting of R, hel, fBr,nGFa, RO, CNa whi ch

i s a nucleofugic 35 | eavi ng group, el it h&vin
Urespggfdi ng conpounds of the formi QOW?'%%lm&%?Me’&ﬁ’a?t&J ﬁﬁgv?ng lto
4 carbon atons. Alternatively, the Highen$lceibonajoms, akpyy havinghk of or mul a

IV can also be 20 converted by hydr agivapl ashfs, (mbligi@fineosanaesyl, i
acids of the formula VIl which are %égﬂb% dterts, iy ,

en converted by reaction of the am no
group w th conmpounds of the fornul aénﬁ@ylwlfszn&'rﬁﬁct{%‘bﬁ&ﬁ{ﬂﬁy '§Ohy
am dation of the carboxylic a@(dg)mig hatkyi nesvieg therf ar marborNROBISR(4) to
gi ve conpounds of the 5 fornula | accoydin to.t%' v i S 2). In
some cas¥s, it can be useful to fir<¥C having o{lg’dgpéFgfh?& %gﬁnggl ala
(schenme 3) in which R(9) is an easi|IGFsenphebyle radical, such as, for

exanple, tert-butyl or benzyl, by one of thﬁ RNiEY LHrutEd or Qpdtifiet hods.
10 After renoval of the correspondi ng prot LT VR grou e.g. wth

trifluoroacetic acid for the Boc group or teg hyal ind subsiitdeaigesnieted f or
t he benzyl oxycarbonyl radical, the corrpourmﬁ.gqhetd}gu Qiondlsting ofaF €CI,
[

obt ai ned, which can then in turn be convereé’ pﬁtk&hhémgpgéa %oL t he
, n 'he

e
formul a35 according to the invention by reglet
formula R(1 )-X 15 Another possibility faOmMe OHeRiKthasmgofl, 2osmBunds
according to the invention consists in the%paﬁl)l atili um c%t al ﬁéeﬂlﬂ C10§P|12' ng of
a phenyl brom de or iodide of the formula r ?ﬁ%\mﬁh% 91% BAEc 8t of
the formula Xl (Suzuki coupling; schenme 4)carbbnchatemsbe dimethyaming,, for
exanple, in the 20 presence of Pd[(PPh)3]4 as a catal yst, sodium carbonate
as a base and 1, 2-di net hoxyethane as a solvent. If R(9) is an easily
renovabl e radical) such as) for exanple, tert-butyl or benzyl, the
conmpounds of the fornula Ib can then be converted into other conpounds of
the formula | according to the invention as described above and in schene

”~ oY s = T B 4 [T r I s N T




. 30 The abovenenti oned reacti ons of the conpounds of the formulae VI, VII
and I X with conpounds of the fornmula R(1 )-X correspond to the known
conversion of an ami ne to a carboxam de, sul fonam de, carbanate, urea or

. thiourea derivative. The radical X here is a suitable nucleofugic |eaving
35 group, such as, for exanple, F, d, é) i mdazol e, O succinimde etc.

For the preparation of conpounds of the formula | or VIIl in which R(1) is
C(OOR(9), i.e. carbamates, conpounds of giifarheylmul mémylsmlfdhylforand 21
exanple, are used in which X is chlorine gr hOISLLéiFC' nin .

chl orof ormat es or succi ni m docar bonat es. P&t yg%'g tl on of conpounds
of the formula | @U10J, A1 pamdhiR(M2R(1) is 5 SO2R(10), i.e. sulfonamn des, as

a rul e conmpounds of the, f@@%ﬁ%”%g’ Q)né(a Bﬁ'uel?sa?gd'eﬂnt\é\@' gh:‘é‘)l s chlorine,

i.e. sulfonyl chlori des! eparation of conpounds the formula |
or VIl 5n which R(13)) isshyslbegen; ), i.e. carboxani des, compounds of the
formila R(1 AR HUG of 8 cWRicHatémes chiorine, i mi dazol e
or acet oxy, F? Zf car 9§ﬁchl 0 g %oxy l'1c acid imdazolides or m xed

anhydri des. R@)j\evesr y er'F\‘( 18k aC| ds of the formula R(1 )-OH can al so be
used in the presegce of ,ssgliga@l@op@ndenm ng agents such as carbodiim des or

uronium salts such as TOT For, tion of conpounds of the
formula | or wnWWM&%”Ré%e)O if £( @@(‘5%@13) or C(S)NR(12)R(13); i.e.

ureas onqt hiour eaﬂ(wnsﬁeankyphamhg 1, @poBrudsborn atdrasf cyaloalkylfaving 8, it is

al so possible to use co f .t (Cllzt ) +
R(12) N(=C=S), i.e. i socgg%age? § orz%g?sbg{n%éﬁyanat %R% ge'\%lrr%lrwli oned
braCtl ons of the conpourtluienptfon ae N-containieg IheteroaomatioineNingndnéPrdt t he

mul a HNR(3) R(4) corre: {?éhe known conversion of a carboxylic acid
to a carboxam de. Nurrerous rre"f1 S have 25 been descri bﬁ}del htg Ilterature
for carrying out these reacti afhereTRRENW.afinge RigNY| &Mdy ;B\QF‘P

gdvanlt aﬁgoulsl y. lt;ydactl \éatl( ([))?:c ;hfetéraarmatv@wé ltufr?\saﬁstduteﬂdm substituted by
|cycoexycar0||me P rrat.e w
hydr oxybenzotri azol e (HOBT) orl mé'%’71 gll‘ WRIlsr Ser%eaf[i\}h r}hgr PPYR
Cet taf 1 uor obor at e (TOTY) ”ﬁé“m“"?‘m o e A e b
e
Qﬁy&h%’é% NAS, émﬂ Sy ﬁéﬁ@re B G @

synt hesi zed first according to
reaction of the carboxylic acm@sbm amTBSfalkﬁw aaVN?IQOT oI camionhatpmﬁ gani ¢

aci d hal,,des, such as, for ex SQhiffsod. | Thethgruireed bindeaction
with ca onyI di i ni dazol e, whic arey|then 'react ed )\g/'\nth hZ amﬁgs of the

formula 35 HNR(3)R(4), if apprBeyutfoRyligminee addition of an auxiliary
base. In all procedures, RQ1t7?rray ggylamammg i1t 2, 13 4eopd agarbgn patotres;t

et Nl Oroups 1 e ot S SBT3, 4°3°bL 8TebBR%ORCTEr,,

protective group ar 't e person s
art. The choice of a protectivhenybap2f,@ agdepyridylinder consi deration and

O ZE o can i1 necessary be A ER '?Lea?ﬁd?ﬁ.s‘g[ﬁ%""ggﬁ e hout
difficulties. unsubstltuted or substitute by 1
substituents selected from the group
consisting of F, Cl, Br, CF3, OCF3, NOg2,
CN, COOMe, CONH2, COMe, OH, alky!
30 having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino;
R(4) is hydrogen or alkyl having 1 or 2 carbon atoms;
35 R(5), R(6), R(7) and R(8)
independently of one another are hydrogen, F, Cl, Br, CF3, CN,
COOMe, CONHo, COMe, NHz, OH, alkyl having 1, 2 or 3 carbon




_ Scheme 1: R(6) R(5) NaBH4 R(~) Il O NK O H\NR(3)R(4) N2H4 1. R(1)-X 2.
R(2)-Y 23 R(5) R(6) R(~) Il R(7) R5) O'NOR(7) R55 HR(1) R(7) OHIV
B) 1(4) ~N~ R(3) O. R(8) V 3(6)
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atoms, alkoxy having 1 or 2 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl or methylsulfonylamino;

R(30) and R(31)
independently of one another are hydrogen or methyl

5 or

R(30) and R(31)
together are a chain of 2 methylene groups;

and their pharmaceutically acceptable salts.

10  Very particularly preferred compounds of the formula | are those in which:
R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);

. R(9) is CxHax-R(14);
X is0,1,20r3;
R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl

15 : having 3, 4, 5, 6, 7, 8 or 9 carbon atoms, CF3,
phenyl or pyridyl, Co

where phenyl and pyridyl are unsubstituted
or substituted by 1 or 2 substituents
selected from the group consisting of F, Cl,

20 CF3, OCF;, OH, alkyl having 1, 2 or 3
carbon atoms and alkoxy having 1 or 2
carbon atoms;:

R(10), R(11) and R(12)
independently of one another are defined as R(9);

® = R(13) is hydrogen;

R(2) is hydrogen;

R(3) is CyH2y-R(16);

y is0,1o0r2;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5
30 or 6 carbon atoms, CF3, phenyl or pyridyl,

where phenyl and pyridyl are unsubstituted or
substituted by 1 or 2 substituents selected from the
group consisting of F, Cl, CF3, OCF; OH, alkyl
having 1, 2 or 3 carbon atoms and alkoxy having 1
- 35 or 2 carbon atoms;
R(4) is hydrogen;
R(5), R(6), R(7) and R(8)



(4 N~R3) O~ Re) VI (4 N~R3) | . . R7) 24 R(6) OH 8) R(7)
IV N2H4 R(1 )-X R(2)-Y HNR(3)R(4) R(6)OHVIIB)R(7) R(6) R(5) ' / OHR(~) Ii

\N~ OVIII
. R(2)
5
10

15

20

25

30

35

R(8) R(2) R(7) R(6) 1(4) R(5) / N\ R(3) R(~)~/ ONR(s) I
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independently of one another are hydrogen, F, CF3, CN, COOMe,
CONHg2, NH2, OH, alkyl having 1, 2 or 3 carbon atoms or alkoxy
having 1 or 2 carbon atoms;

R(30) and R(31)
independently of one another are hydrogen or methyl

or

R(30) and R(31)
together are a chain of 2 methylene groups;

and their pharmaceutically acceptable salts.

Especially preferred compounds of the formula | are those in which:
R(1) is C(O)OR(9) or COR(11);
R(9) is CxHox-R(14);

X is0,1,2o0r3;

R(14) is cycloalkyl having 5 or 6 carbon atoms or phenyl,
where phenyl is unsubstituted or
substituted by 1 or 2 substituents selected
from the group consisting of F, Cl, CFg,
OCF3, alkyl having 1, 2 or 3 carbon atoms
and alkoxy having 1 or 2 carbon atoms;

R(11) is defined as R(9);
R(2) is hydrogen;
R(3) is CyH2y-R(16);
y is0,1or2;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5
or 6 carbon atoms, CF3, phenyl or pyridyl
where phenyl and pyridyl are unsubstituted or
substituted by 1 or 2 substituents selected from the
group consisting of F, Cl, CF3, OCF3, alkyl having
1, 2 or 3 carbon atoms and alkoxy having 1 or 2
carbon atoms;
R(4) is hydrogen;
R(5), R(6), R(7) and R(8)
independently of one another are hydrogen, F, CF3, alkyl having 1,
2 or 3 carbon atoms or alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)
are hydrogen;
and their pharmaceutically acceptable salts.



. R(7)

R(3)
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Schenme 2: 25 Scheme 3: R(4) R(3) ~R(8) R(2) R(7) la R(4)
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Alkyl radicals and alkylene radicals can be straight-chain or branched. This

also applies to the alkylene radicals of the formulae CyHayx, CyHzy, CzH2z,

CyHoy and CyHow. Alkyl radicals and alkylene radicals can also be
straight-chain or branched if they are substituted or are contained in other
radicals, e.g. in an alkoxy radical or in a fluorinated alkyl radical. Examples
of alkyl radicals are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3,3-dimethyl-
butyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl,
pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl. The
divalent radicals derived from these radicals, e.g. methylene, 1,1-ethylene,
1,2-ethylene, 1,1-propylene, 1,2-propylene, 2,2-propylene, 1,3-propylene,
1,1-butylene, 1,4-butylene, 1,5-pentylene, 2,2-dimethyl-1,3-propylene,
1,6-hexylene, etc., are examples of alkylene radicals.

Cycloalkyl radicals can likewise be branched. Examples. of cycloalkyl
radicals having 3 to 11 carbon atoms are cyclopropyl, cyclobutyl, 1-methyl-
cyclopropyl, 2-methylcyclopropyl, cyclopentyl, 2-methylcyclobutyl, 3-methyl-
cyclobutyl, cyclopentyl, cyclohexyl, 2-methylcyclohexyl, 3-methylcyclohexyl,
4-methylcyclohexyl, menthyl, cycloheptyl, cyclooctyl etc.

N-containing heteroaromatics having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms
are considered in particular as 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl,
1-, 3-, 4- or 5-pyrazolyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or
-5-yl, 1- or 5-tetrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl,
1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-oxadiazol-2-yl
or -5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 1,3,4-thiadiazol-2- or
-5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 2-, 3- or
4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-,
4- 5-, 8- or 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or
7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or
8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7- or
8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-, 6-, 7- or
8-phthalazinyl. The corresponding N-oxides of these compounds are
furthermore included, i.e., for example, 1-oxy-2-, -3- or -4-pyridyl.

The N-containing heterocycles pyrrolyl, imidazolyl, quinolyl, pyrazolyl,
pyridyl, pyrazinyl, pyrimidinyl and pyridazinyl are particularly preferred.



/ N;rn Rrs \ R(3) R(2) R(~ R(8) Ib R(6) R(4 R(5 | N~ R(3) [Br,I] OO+
X Pd (0) R(9)\O ~R(30) (3~) g(OH)2 Base R(9)\ ON/ | R(e> R(2) R(7y XI 1.
tert. BuLi 2. B(OW)3 OR(~) (3~) Z R(9)\ ~ ON~ R(e) R(z) R-) XIl The

. conpounds of the fornula | according to_the invention and their
physi ol ogical |y tolerable salts can thd8 be used in animals, preferably in
10 mammal s, and in particular in humans, as pharnaceuticals on their own,

i N m xturespyigl) i@?&h@ﬁ@t,woprt-dyraid?herrﬁ@rwni@bitnbaenae@-mhi .Fﬂ.ﬁr?pt%r ations.
The present fnvention also relatés fo the ‘conpounds of the formula | and

26 their ph98heN SPrfUYl t ol erabl e salts for use as pharnaceuticals, their
use in the therapy and prophylaxis of the syndronmes nentioned and their use

for the progductio f e . o ' t ' K
channel - bl obienes OB BT iR Bak Ao e e Palu R Tt 2 31 £pddiliend 3
pp?_r macedit i dislubptitesped at ilher@,SV\Bidc 12,5 22,6a8i4 ot 3dppesitioneor trisgbatitated i

ef fi caci ous dos astn gne t ihign | /

physi ol ogi cgﬁoyﬁtagé’e.?édglsg ?a?’ ’ t_ﬁéqﬁgecg%?%b g{)jl;ji ;?,ig,be;]Ong@ggt o,?rﬁ?I ,gém%f :
phar maceut i catregpongingloatsoy @ppliessanal@gewslyptenthe. "“I‘ﬁ@nmf‘@aéﬁlﬁr@‘cal

pr epar ation%(&g%g%dltﬁeﬂﬂaéﬁéﬁb Br the RIrAG%eieYI. wei ght of the conpounds of 10

the formul a r their physiologically tolerable salts. The
pharmaceutical preparations can be prepared in a manner known per se. To
this engg tIeacrmmeaingdsdiofort hisubstitaiéd, theasdbetituehts caphpei identicalabt y

tol erabl e sglfs a{le brought, together with one or nore solid or liquid
phar maceut i ge %8hi cl es and/or exci pients and, if desired, in conbination
Lt h ot her pharmaceutical 15 active conpounds, into a suitable

I ni strati r 4\ e a i
phar maceut i (I:gﬁ(é)gé'ﬂ}u%ﬁ %ﬁﬁo@%@rﬁ"’@b@? e@%gﬁ 8efle | (l:%lﬁﬁ.gr P %%w&%hl cal s
whi ch cont aiofecHeiteiRs I6PUR gante kaplaced Ryc din‘%g’ tNA2®tend "?'h\cﬂé‘?ﬁ‘? on
and/ or yhei r@BYRI MgehéraWith Y ithdden Abins of aRe bdrmula | form a 5- or
6-membered nitrogen heterocycle, such as, for example, pyrrolidine,

piperidine, morpholine, thiomorpholine etc.

If the compounds of the formula | contain one or more acidic or basic

20 groups or one or more basic heterocycles, the invention also includes the

corresponding physiologically or toxicologically tolerable salts, in particular

the pharmaceutically utilizable salts. Thus the compounds of the formula |

which carry acidic groups, e.g. one or more COOH groups, for example as

alkali metal salts, preferably sodium or potassium salts, or as alkaline earth

' 25 metal salts, e.g. calcium or magnesium salts, or as ammonium salts, e.g.

as salts with ammonia or organic amines or amino acids, can be used.

Compounds of the formula| which carry one or more basic, i.e.

protonatable, groups or contain one or more basic heterocyclic rings can

also be used in the form of their physiologically tolerable acid addition salts

30 with inorganic or organic acids, for example as hydrochlorides, phosphates,

sulfates, methanesulfonates, acetates, lactates, maleates, fumarates,

malates, gluconates etc. If the compounds of the formula | simultaneously

contain acidic and basic groups in the molecule, the invention also includes

internal salts, so-called betaines, in addition to the salt forms described.

35 Salts can be obtained from the compounds of the formula | according to

customary processes, for example by combination with an acid or base in a
solvent or dispersant or alternatively from other salts by anion exchange.



~admnistered orally, parenterally, e.g. intravenously, rectally, by

i nhal ation or topically, the preferred adm nistration being dependent on

the individual case) e.g. the particular formof the disease to be treated.

. 25 The person skilled in the art is faqlllar on the basis of his/her expert
know edge with which excipients are sui fabl e for the desired phar maceuti cal

formulation. In addition to solvents, gel-form ng agents, suppository

bases, t abl ﬁtth@y@r@appt@rmycswertuem ithe compuounad of ane famala il tanbepossi bl e

d f
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treat merfh opossiblé siemawraem.es@ag@g\t@m@rﬁtoag’&ﬁigre@m&rﬁn%ql aHstues of
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comnbi nati on part ners ar e advan a eous gl’ car di 0V8.SCU| ar

di sorders ai'e, amprdesi |r§tl0§tﬁ§}e e{ﬂ‘(‘? Iy H 5‘3 Sygnanjomexs,, far |
class || or eghffple ||hIer@rmtlbﬁfdnbanwpuwtornu@mttaas lévo- arwbaptextronstatory | Kr

such s R'C‘é%?ﬁﬁn%?%,oggd@a? b o fouh, o1 ol PiteR b b Bunfforitarienees
angi ot et@i n diffaragbnatos ,orkin dhenfosin af t lacatrates. Hndesar@:b mqohradlv@nal beta s
receptor bl %?%‘r%ﬁon%ﬂs @ér?%esé%@"}a VLS SUBGARA ﬂqﬁl’(ﬂ% 566318imadeo havi ng

adrenergic actrvit exchange In 1tors,. cal cr'um channel

iagonl sts Cuﬁmmdaﬁﬁmdér%séoﬁ exanpleoby Séﬁf&%@'ﬁéﬁ”%ﬁﬁ%th&ﬁ'éeg makiehg a

itive in H%eﬁf\ %\%r'n@”are“ﬂﬁ@sé}ﬁ; ther prsanblisverfliodl hRlol 8odipyieesi dies, or
diuretics. 10 For or al ﬂg‘jm ni strat,i o fO{ nhwﬁ?h active conpounds are
e tar

m xed W th tt?l'étomﬁilct oyns of ?813”‘8%‘%? s vehicles, stabilizers

or inertsdil uents and brought by the customary nmethods into the suitable

d trati
capsul s, addBoramPpsnE d,fi IR T e Bl Prebaed ot ?@E%‘rt??’ﬁi‘ i ch can
be used ar e)prOmsse;saerleh @'&rﬁlmvwbeclnc?;ﬁ@dem dhe rﬁi’gﬁ%@l iveptieno Some

potassi um phasphaisited afd St fined! |HClH§ere86t|§ﬁ %bﬁbené& Qéélbhélé’dalﬁeléﬂlr é§t arch.

In this case, preparatl on can carr| as noi st

granul es. SECHERIES bi 2y3 A 1 3-59 ﬁ{'tﬁ t%%)f”&e e&%{ﬁ*p?@ In,&88R abl e or

ani mal opl s,cageciefimed mumbtweboxm,hf 9ot statéd otherwise beldsui t abl e sol vent s

for aqueous or alcoholic solutions are, for exanple, water, ethanol or

sugar solutions or mxtures thereof. Further excipients, also for other

admi ni st r at i Thusf aramnpaung of the &renghd & acpotdirg ity Isshemg! Wﬁ)pbtaamﬂ for

pol ypropyl e o] I tion,
C'ngr?g&(jelgg 'sl%rrtufgr’ ot dRAi, 3 %ﬂﬁgaﬁd@ derRbORLBAYRe Folffuta I 68

t he ‘acti ve e su sta ces c stomarﬁ her ef or
such as sol UBBPUEBEFS Whigh ake ¢ommergially obtaipable,qri ksjouit Tomaihe IReEldi% i nt o

nutl 025 su?]éwt?ioihn oQLtlh@n‘dbﬁﬂ][p@[]ndé' e u@mgatmactsnotbomhgzdmm nﬂo:Iawbdabyl t hei r
si ol ogi ca ol erable salts
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i nj ection or1365-187®nyiptdspdhat btmh\enylsarhcadylle aouldsen)f sther ég)rrmuia I¥xalBypl e,
vater, physig Odu%ﬂhg%ﬂfl Onr?b% SPL o RALR HRIFSIY ffol B$ fr\ga%lmdwsqganol

gl ycerol, So sugar soI ut 1o ose or” mannit ol
sol uti ons, ocuf the ehthalinmidey thexarmrweihyt Iﬁ?@fﬂ%nﬁlﬁsoééh‘%efﬁf@uwem idPed. 35

Sui t ab: %ophaéﬁfﬁﬁ\%k!t o v&rﬁéﬁmwtréa&mﬁ Wthfglmamléueﬁwms Bf tH@fdmﬂlrra of f
aerosol S or s s'are, for exa sol uti.ons ons or..emul sions o
the active cB nthe &P"’tﬁ%'nfjéraﬁlﬂ?f IfO'EWUI?He??éCHﬁngg? 36? CRVENGNALR ab) e
sal ts 28 i eptgirieaanmnin! @)l ib hyarogart ahtieRGo) ALa), RENCR(@s R(E) R()

Phe. 1 or ml o iannae 7% FleoHosRlotlh BpBle o8 ibhaflot AMation S8H, " 20

sur f act ant s, suitable afkyatingeagerds abthe frmsila @)% |prvdmeln Yaist @ negteefugic

prepara h [ c ,gpqg; ation
of appr ?)?Ongggp'haod}?upbgﬁ?%l ﬁ?ogr't? ar o?aﬁé r oxl %Cbﬁyﬁuaag%%é
percent by \Af@lrrghtal mhehigla SH2his th\é Wﬂglét@érﬁﬁi Al aAMBhe fornula | or of
the physiologically tolerable sal ts thereof to be adm nistered depends on
t he individual case 10 and.is be adjusted to th cond i ons_pf. the

i ndi vi dual cABrnalivelyst R}Tﬁfty Caéh%gfﬁ ﬂﬂﬁ?a@t m?n \?t a@eﬂg"ﬁdge
course, on the frequency of adm nistration and on the pot ency and duration
of action of the conpounds in each case enployed for therapy or

prophyl axis, but also on the nature and severity of the illness to be
treated and on sex, age, weight and



~ 15 individual responsiveness of the human or animal to be treated and on
whet her treatnent is acute or prophylactic. Customarily, the daily dose of
a conmpound of the fornmula | on administration to a patient weighing

. approximately 75 kg is 0.001 ng/ kg of body weight to 100 ng/ kg of body

wei ght, preferably 0.01 ngl kg of body W ght to 20 ng/ kg of body weight. 20
The dose can be admnistered in the formof an individual dose or can be

di vit ﬁedt i nt t@oh\ﬂ?rt@c? bsrmy?ragnaysia)t?&h@ragﬁinobmioﬁymhaqziddm?se fdrmutaMii cul ar
inthe trea of ,acute cases, of cardiag,arr m as, . f.ar in an
i nt ensi ve cé{‘ﬁc LAe ,th%pgra\(eéfeﬁ by JRAGHYY Pﬁ%’?eoﬁ”ﬁ'%y" igﬁ?a"édcwtgncogﬁgwcﬁsi on,
e.g. by an iofthevemuiae dr(n)-Xnand R @MHvuiillowedcayn aalidatidreohitheacarbgeylics. 25
Experi nment al cth.an_li Lhat : [l e DIC
Di i sopr opyl @gf(gso%'tﬁn‘?gg‘e% t@igﬁe _lﬁyﬂ@ﬁ%ﬁ%%iﬁé W&Jdd@ S

N, N- Di meb hy Iforonuiatia¢somirgtothe: inyention (eh@me2hy| ani nopr opyl ) car bodi i ni de

hydr ochl ori de 35 EA Ethyl acetate mp. Mlting point (if not stated

otherwi se the nelting points of the unpurified crude Bro?lg'gqt's arg t at ed;
the nelting Ip&pPMescases; feandagdseful to fiyst Brepare CanPOsNgs PN R pe

galr kedltyNQi g/gﬁ]érlne S:afianH@EEhlﬁwm@@q Jeddil er@mHF T\{dbadqgeic?n swgh abp fgacuo S
0ol ven . omte rature elra [OLura
O [ (Cyano( et¥8 %’rtﬁg%t)% %%ﬁ%%ﬂpﬁ(ﬂfﬁe E!%’{'%U’{]%m%ﬂ%{‘ﬁ@ﬂﬁ%ﬁdam
t et r af | wor olifteatremb¥aPokihercorespondiigihiotectivEgrelipxepi with-totigordacetic (0. 24

I f di_ur j d TP i iy, t f 10
0 to o sudiih iR BBt By 5 Elvtico Rl oRARMn 1o e eRGRUYSE O

w:. Af ter serbonyigadicalRthe epmponndsied the deimwa 1¥iare piaingd. PHiENeABNt o 220
of 6 M hydeRGHk@n! Se 86htertéd irith &sinyf &&hpéﬁn%@@lf :j.’ﬁe RIrmid ¢lacedding i rred

for 2 h. The deposited precipitate was filtered off wt ion and 35.0 ¢
of 7H di benZe[tke Euerdien hygeaalionwith comrReynds: of fhe forpaula .ag&cursor 2:

2' - Pht hakoi m donet hyl bi phenyl - 2- carboxylic acid 20 A m xture of 35 g (0.17
nol) of 7H dj benzo[c, elgxepi n-5-one and.30. . QO agsium

pht hal i mi de éqpeiggb[pﬁssbﬂﬁbﬁgr v&gg HEALIGRE 0?73%"88%'1(1%0‘#00%'?%{00?3 i ng,

t he deposi t ddvention orisidte invdise palladiuedcatalyzedt doupliogiadra phenylhrooddeed i nto
160 m of glacj-ak td j f t hhéd i S
diluted wit h&eslé’g"‘,’rﬁ %gfﬁgcgﬁ%@gaeg gﬁé’ tghgﬁ%'lé%g%@'iecd]afgj é’? Qﬁﬁﬁd‘ﬁﬁ‘i@ﬁvﬁ tered
of f with sudBugrkierypingescheme A uwhichucan gegarried out, for example, in the

2' - pht habi m&@ﬁ@lﬁdﬁé/bbiﬁd['ﬁ'%)gﬁ‘ agrdeatdlyst, ssdidmreamoniateaiases ;basepand 98C.
Precursor srﬂ‘ré - Am _nomne | bi phenyl - 2- rFﬁ lic aci.ld 30 A % spe 'élon of
10.0 g (28 nherdimgthoxye a?gi%ﬁé'dﬁai-ﬁsl 9%&@%@%’8&% Ee é%@'g Pn 450
m 011: met hargchvass for exdraglentér-bRbyl dr behzigy dneazompoonds af ¢hefermhdalled at
40C for 1.5 i ! i was
taken up in %éb}{%% %?ﬂ%i/%@?@nﬁe%ct e g@ﬂagﬁ?gtrorf?*??%waq %}%Fbﬁﬁggggol ved
2, 3- di hydr opheliaventioneasidesaiibedaba® antkingshesie Bi quor was concentrated and

g ofos2' - am nomet hyl bi phenyl 2- car boxylic acid were obtained. General

cedure for the synthesis of m xed succinimgocarbonates from .30
The requi¥ed boronic acids o? the 'ormu'Ia )8 can be o tamec( ?rom the

compounds of the formula XII, in which Z is hydrogen, bromine or iodine,
by ortholithiation or metal-halogen exchange followed by reaction with
trimethyl borate.
30
The abovementioned reactions of the compounds of the formulae VI, VII
and IX with compounds of the formula R(1)-X correspond to the known
conversion of an amine to a carboxamide, sulfonamide, carbamate, urea or
thiourea derivative. The radical X here is a suitable nucleofugic leaving
35 group, such as, for example, F, Cl, Br, imidazole, O-succinimide etc.

For the preparation of compounds of the formula | or Vil in which R(1) is
C(O)OR(9), i.e. carbamates, compounds of the formula R(1)-X, for



_alcohols (precursors 4 a - 4 k) 5.0 g (19.5 nml) of disuccinimdocarbonate
are added in portions at OCto a solution of 19.5 mmol of the appropriate
al cohol and 1.2 g (9.8 nmol) of DVMAP in 30 m of nethylene chloride and 30
. n of acetonitrile. After 5 stirring at RT for 2.5 to 10 h, 25 m of water
are added and the organic phase is wasBRéd a further 2 tines with water.
After drying and concentration, the correspondi ng succini m docarbonates are

obt ai ned, ”éiﬂ%lnlp)'e a?ré”ﬁ%&?' A NG | 45 s 1BhBriReUrcror0-4udcinihgiaer digg to the

general proce s uor obenzyl N-succi ni m docar bonat e wer e
obt ai ned; nﬁhl}@mf@gﬂa(&,ﬂWe'il)CC'W&%FﬁéQﬁn ©$: 15 From 11.7 nmol of
4- trlfluoronethylbenzyl al cohol, correspondi.ng to the general procedure 2.3

g of 4-trifluoroneth nzyl NESUCCi i ocC, rb a 0 m
102C (et her For o GupAtan o COTRALENE LS 88 dagmol | or Vil f QRIcH REEy i P
a- et hyls 4- SUgFﬂ(Imgrloasr&ﬁm{;dn)ahaﬁagf,lasalacnﬂ@lqonmurwpohthmtprmla {1 y&ner al

R ocedie Lot Sogh SR s SRR LA GIIBAMREEY . ) o ccoraor 4 0 20

From 19.5 muol of 4,4,4-trifluorobutanol, corresponding to the general

procedure 4 rq%erép?l}a'ﬁo@rdf}y 'r'@fd?}m)‘syéf Mesfé%ﬁllgﬂd FbF'WIWIbQﬂﬁéI? RM?)' )

obt ai ned; m ursor I%
a- met hy! - 3- GOR(1 Woridve CANOXEEHESS, Lormmynd Sc&fré'lﬁ)ofﬁﬂanm 1t1'?% é@ner al
proced® Selaghpld, ardided iP-whichf XKugy amédng,) heidayble or acetoxy, i.e.

N- bonat t th 4 f:

Friﬁféh“gmnﬁ%?:awzé‘méw“%egg B qmc@l‘bﬁwgezg ot Mt rEUBERERRy o the

ﬁleral prog-ﬁﬂv&\%rltrfe freef acidsref hiye f@rnbuldi R(1)eDbbearz dlso be used in the .
Uccli ni maocarpaon sor

g: From 25 PRSP 4. "ﬂ‘ﬂ% cgﬁ’(ﬁ%snﬁjaggh%e?%&?%g:%ﬁtfd pgluge%%?‘ urSRGH]

cor respondi lsgltssuclhasglém'EUal procedure 3.5 g of
a-met hyl=2-(trifluoronethyl )benzyl N- succi ni m docar bonate were obtained. 5

Precursor 4 h: From 25 mmol of (S)-1-phe et hano r.espandi to the
general profedihe prepagtion QfS)Qn&Q(H‘ﬁ”td&fob@%zgﬂmw L@&W{ ‘gﬂlfggbf% wer e

obtained.  CONR{E2R(I9) oﬂC'(S)I\FR@m)Q@Is)TTDé Wk a6 Rr-thiouheas lirstbad of the
correspondi ng to thet(g{ep'erfgnaﬁ[aaﬁﬁﬂt}( 2 3 RS poss{t& 18 d&t%&Bgmg of

N-succi ni mi GOERAEE
the formula R(12)N(=C=0); R(12)N(=C=S), i.e. isocyanates or

20 isothiocyanates.

The abovementioned reactions of the compounds of the formulae IV or Vili
with amines of the formula HNR(3)R(4) correspond to the known
conversion of a carboxylic acid to a carboxamide. Numerous methods have
. 25 been described in the literature for carrying out these reactions. They can
be carried out particularly advantageously by activation of the carboxylic
acid, e.g. with dicyclohexylcarbodiimide (DCC), if appropriate with addition
of hydroxybenzotriazole (HOBT) or dimethylaminopyridine (DMAP), or with
O-[(cyano(ethoxycarbonyl)methylene)amino]-1,1,3,3-tetramethyluronium
30 tetrafluoroborate (TOTU). However, reactive acid derivatives can also be
synthesized first according to known methods, e.g. acid chlorides by
reaction of the carboxylic acids of the formula IV or VIII with inorganic acid
halides, such as, for example, SOClp, or acid imidazolides by reaction with
carbonyldiimidazole, which are then reacted with the amines of the formula
35 HNR(3)R(4), if appropriate with the addition of an auxiliary base. -

In all procedures, it may be appropriate to temporarily protect functional
groups in the molecule in certain reaction steps. Such protective group



. 15 Precursor 4 j: From 25 mol of a-nethyl-4-fluorobenzyl alcohol,
corresponding to the general procedure 4.3 g of a-nethyl-4-fluorobenzyl
N- succi ni m docar bonate were obtained. 20 Precursor 4 k: From 9.8 mmol of
. (S)-1-phenyl - 1-butanol, corresponding to the general procedure 1.7 g of
(S)-a-propyl benzyl N—su00|n|n1docarbon3?e wer e obtained. 25 Precursor 5 a:
2' - Am nomet hyl bi phenyl - 2- carboxylic aci d phenet hyl am de From
2 - pht hal of @.AARRRRYAR PN} 18 tREIRANSN 'ékll%%‘ th bRs eeurTRs cAbiceabt &r

Wi

activation reaction wt e
3" bhi hat of PICYREIGIPHPJAGHALPS-Wilas GRVF e S AR ARk PrRAessPaoT e
obt ai ned; NMnrod@e1id®6and Sreémevdl 18re desdribedl in hihepriteraturewand dassdl ved in

200 m of methanol and irea d wi.th 5 razi ate. After
stirring atNAeRSSESY %;’i ar#pf‘?é ‘@5895'8}9“@ 98%? W@B@FQ@%@% ated and the
resi due was taken up in nmethylene chloride. After filtering off the
2, 3-di hydr opht hal azi ne-1, 4-di one 35 fornmed) the nother |iquor was
concentrated and the residue was purified by flash chromatography using
met hyl ene chl ori de/ net hanol 20:1. 3 g of
2' - am nonet hyl bi phenyl - 2- car boxyl i ¢ aci d phenet hyl am de were obt ai ned, 32
Precursor 5 b: 2'-Am nonet hyl bi phenyl - 2-carboxylic acid benzyl am de From
- pht hal oi m donet hyl bi phenyl - 2- carboxylic acid (precursor 2), after
conversion into the acid chloride using thionyl chloride and reaction with
benzyl am ne, 2'-phthal oi m donet hyl bi phenyl - 2-car boxyl i cacid benzyl am de 5
was obtained. 1.2 g (2.7 mmol) of the product were dissolved in 55 m of
hanol and treated with 1.35 m of hydrazine hydrate. After stirring at
for 1 h, the reaction m xture was concentrated and the residue was
taken up in nmethylene chloride. After filtering off the
2, 3-di hydr opht hal azi ne-1, 4-di one formed, the nother |iquor was concentrated
and the 10 residue was purified by flash chromatography using nethyl ene
chl oride/ met hanol 30:1. 0.49 g of 2'-am nonet hyl bi phenyl -2-carboxylic acid
benzyl am de was obtai ned. Precursor 5 c:
2' - Ami nonet hyl bi phenyl - 2- carboxylic acid i sopentylamde 15 From3 g (8.4
mmol ) of 2'-phthal oi m donet hyl bi phenyl - 2-carboxylic acid (precursor 2), by
reaction with isopentylamne in the presence of HOBT and DIC, 3.2 g of
- pht hal oi m donet hyl bi phenyl - 2-carboxylic acid isopentyl am de were
obt ai ned; mp. 169C. The product was dissolved in 100 m of nethanol and
treated with 5 m of hydrazine hydrate. After 20 stirring at 40C for 1 h,
the cool ed reaction mxture was filtered. The filtrate was concentrated and
the residue was taken up in nethylene chloride. After washing wth water,
drying and concentrating, 1.8 g of 2'-am nonethyl bi phenyl -2-carboxylic acid
i sopentyl am de were obtai ned. 25 Precursor 5 d:
2' - Am nonet hyl bi phenyl - 2- carboxylic acid 2-(2-pyridyl)ethylam de From 10 g
mol ) of 2'-phthal oi m donet hyl bi phenyl - 2-carboxylic acid (precursor 2),
reaction with 2-(2-pyridyl)ethylamne in the presence of HOBT and DI C,
13 g of 2'-phthal oi m donet hyl bi phenyl -2-carboxylic acid 30
2- (2-pyridyl)ethylam de were obtained; mp. 155C. The product was suspended
in 300 M of methanol and treated with 20 ml of hydrazine hydrate. After
stirring at 40C for 1 h, the cooled reaction mxture was filtered. The
filtrate was concentrated and the residue was taken up in EA. The product
was extracted into the aqueous phase 2 times using 2 M 35 hydrochloric
acid. The aqueous phase was then rendered al kaline with potaSS|un1carbonate
and extracted 2 tines with EA. After washing with water, drying and
concentrating, 7.3 g of 2'-am nonethyl bi phenyl 2- carboxyllc acid
2-(2-pyridyl)ethylam de were obtai ned. 33 Precursor 6:

' - (Benzyl oxycar bonyl am nonet hyl ) bi phenyl - 2- carboxylic acid 500 ng (2 nmol)
of benzyl N-succinim docarbonate dissolved in 2.5 nml of dioxane were added
dropwi se at 0Cto a solution of 455 ng (2 mol) of
2' - am nonet hyl bi phenyl - 2- carboxylic acid (precursor 3) and 336 ng 5 (4
mol ) of sodi um hydrogencarbonate in 5 ml of dioxane and 5 m of water.
After stirring at RT for 4 h, the m xture was concentrated in vacuo,
diluted with water, "acidified and extracted with ethyl acetate. 590 ng of

- (benzyl oxycar bonyl am nonet hyl ) bi phenyl - 2-car boxylic acid were obt ai ned.
10 Precursor 7: 2'-(tert-Butoxycarbonyl am nonet hyl ) bi phenyl - 2-car boxylic
acid



65 m of 1 M sodium hydroxide solution were added to a solution of 12.0 g
" (53 nmmol ) of 2'-ami nonet hyl bi phenyl -2-carboxylic acid (precursor 3) in 15
130 m of 1,4-dioxane and 65 mM of water and, after conplete dissolution,

. 12.6 g (58 nol ) of di-tert-butyl dicaégonate were added. After stirring at
RT for 2 h, the m xture was concentr at in vacuo) diluted with water and
extracted 2 tines with nethylene chloride. The aqueous phase was acidified

with 1 M pogsagRamem:hydrogensul fate solution and extracted with 20 ethy
acetate. After extemg)ve concentration, addition of Ri€heptane and all ow ng
to stand overni ghty{the product precipitated and _#x8_g of

2'-(tertbut3 cd nonethyl)biphenyl.T%aca boxyligZacid were

obt ai ned; nlgx General procedure for the re | of the Boc
protective group: &oc- protegiig4l ani nonet hyl bfphenyp derivative (1 g
to 10 m of solutikn) wds added—to a solution of ti{flugroacetic acid in

di chl or onet hane ™Nvength). The m xture was @o at room tenperature
for 30 mnutes agg fhe solvent was then renoved Ly vVEsuo on a rotary 30
evaporat.or. The r&si duB@was taken up in ethyl acefdate &®fl washed with

sat urat ed sodiunm@ydrgpencarbonate sol ution. Thergyganllc phase was dried
over magnesium sul fate, the solvent was renoved in vacuo and the
correspondi ng 2' - am nomet hyl bi phenyl - 2- car boxam des were obtai ned. 35
Precursor 8 a: 2'-Am nonet hyl bi phenyl -2-carboxylic acid

(2, 4-difluorobenzyl)an de The conpound was obtained frgmg the Boc-protected
conpound (Exanple 8 c) according to the general procedure. Alternatively,
hﬁﬁ 34 conpound can al sq be isolated directly as et ri fl uoroacetate and

cted further. Further precursors 8: 5 The cB#} i nes were
anal ogously |iberate om,tpe Boc-protecte anples 8 d - 8
o and 10 a - 10 O. procedure for th 0
am nonet hyl bi phenyl s wi t h¥succi ni m docar bondteg”t ONg i car bappat es

(Examples 1 a—to 1 u) 0 45 pupl-ef the
dissolved in 2 mM of 10 dioxane is sl oW ®FSe to a solution of
0.45 mol of the respective 2'-anjnonet hy rTFﬁﬂd 38 ng (0.45 mol ) of
sodi um hydrogencarbonate in 2 m of dioxane and 2 of water. The m xture
is stirred at RT for 2 to 12 h, concentrated, diluted wridh water and

Risdocar bonat e

and 15 concentration, the correspondi ng carbanatﬁé e’ oOpt ai hed. Exanple 1
a., 2'-(4-Trifluoronethyl benzyl oxycar bonyl am none %y £ahe NL:Z-carboxyIic
aci d phenethylanide I\ / N\ Ol / ON/ \I 29 From 0.5 njjol ofi®
2' - am nonet hyl bi phenyl - 2- carboxyl i c aci d phenkt hylam de and
4-trif|uoronethy|p$ﬁﬂ succi ni m docar ban
t he general mork+ﬁg—p§%gigu+e—2£6 ng of 2 .
met hyl benzyl oxycar bonyl am nonet hyl ) bi pheR - cafho
pagnet hyl am de were obtai ned. M5 (ES+): € = 533 (WMl ). anple 1 b:
(Benzyl oxycar bonyl am nonet hyl ) bi phenyl - 2- car boxyl i d ph¥fet hyl am de
301 \ /' NVOI / 1\ ON/ I RG) |

Y e
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R 35 Frorn 0.3 nmmol of 2'-am nonet hyl bi phenyl -2-carboxylic acid
phenet hyl ani de and benzyl N-succini mi docarbonate, according to the general
wor ki ng procedure 66 ng of
. - (benzyl oxycar bonyl am nonet hyl ) bi phenyl 2- carboxyl i c aci d phenet hyl am de
mere obtained as an oil. M5 (ES+): 5 nRé = 456 (M+1 ). Exanple 1 c:
- (Met hyl sul f onyl et hyl oxycar bonyl am nonet hyl ) bi phenyl 2- car boxylic acid
phenethyla / N\ ~S~ ~ 0O~/ ON 10 From 0.45 mmol of
2' anlnone?%@ﬁ%ﬁ%&%nyl-2¢&§rboxyl|c aci d phenet hyl am de (pegcursor 5 a) and
met hyl sul fonyl et hyl N-
morking procedure 4
- (et hyl sul f onyl et hy\g#y .(bbnylanlnonethyl)blphenyl

wgcinirriidocarbonate, accordlno t he general

phen 15 et hyl anigle wer e|obtlai ned as an oil. (ES+) e = $#81 (M+l ).
Exanple 1 d: ° v N2H4 Vil
2'-(4-Triflu rHagycar bonyl am nonet hyl)%|ph¢ 7-&@&r boxylic acid
2- (2-pyridyl NN N/ Ol / 20 F3c From 0. &“mmol of

2' -am nonet h -|phenylmﬁ carboxylic acid 2-(2-pyridyl) &yl am de (precursor
5 d) and 4-trifluoromethyl benzyl N-succini m docarbonate (precursor 4 b),
according to the general working procedure 25 170 ng of R(6)
-(4-trifluoromethyl benzyl oxycarbonyl am nomet hyl ) bi pheng
(2- pyrldyl)ethylanlde wer e obtained. M5 (ES+): m @ 53 :
e: -(4- FIuorobenzyloxycarbonylananonethyl)blphenyl 230 cajfboxylic acid
2 (2- pyrldyl)ethylanlde 36 O/ NN_o |/ . 30mmo| of
- am nonet hyl bi phenyl - 2-carboxylic acid 2- (2 pyrld )et mn}@ \Wbrecursor
) and 4-fl uor obenzyl N succi ni ni d8&¥bonate 5 (pr cur 4 a), according
to the general working procedure 150 ng of R() R(T)
-(4-fluorobenzyl oxycar bonyl am nonet hyl ) bi phenyl - 2- car boxylic acid
2-(2-pyridyl)ethylam de were obtained. M5 (ES+): nle = 484 (M+l ). Exanple
1f: (t)-2'-(a-Methyl-4-(trifluoronethyl)benzyl oxycarbonylggi no 10

Xy car boxylic acid
2
1

met hyl ) bi phenyl - 2- carboxylic acid 2-(2-pyridyl)ethylam R(4)
R(5) &
“RE)
HNR(3)R(4) - R(1)\N o]
| R(8)
|
R@ R(7)



I/ NN Ol / ~ON/ FCI / 3 FromO0.3 muol of

2' - am nonet hyl bi phenyl - 2- carboxylic acid 2-(2-pyridyl)15 ethylam de
(precursor 5 d) and a-nethyl-4-(trifluoronethyl)benzyl

. N-succi ni m docarbonate (precursor 4 c), according to the general working
procedure 170 ng of 25
2'-(a-methyl-4-(trifluoronethyl)benzyl oxycar bonyl am nonet hyl ) bi phenyl - 2- car
boxylic aci S % yridyl)ethylam de were obtained as a racenate. M5 (ES+):
me = 548 (M—M 0 Exanple 1 g:

(S)-2'-(a-Methyl-4-(trifluoronethyl)benzyl oxycarbonyl am nonet hyl ) bi phenyl -2
-carboxylic acid 2-(2-pyfiiydethylamide’ / NN o I/ ~O R®3C .| / 25 The S
enanti oner was obt aj rom the correspondi ng racenmate aipl e 1 f) by

preparative HPLion( : Ppalé@AD 250x4.6 colum RQ@
(

n- hexane/ et Rgnol|f i sopr opang 1:1, 0.3%each of trifluor
aci d/ di et hyl angriey-asegohvent . Exanple 1 h: N
(R -2'-(a-Methyl-4-(t @ YBonet hyl yboenzy™oxycar bonyl R(8)
met hyl ) bi phenyl - 2rear oXylic acid 2-(2-pyridyl)et @anixle O\ ©®© F3C/ / N
M O~/ N The R enahth oner?was obtained fromthe corr(@®spondi ng racemate 10
(Exanple 1 f) by preparative HPLC on a Chiral pak AD 250x4. 6 col unm usi ng
n- hexane/ et hanol /i sopropanol (10:1:1, 0.3%each of trifl ud?*(@aﬁ&)ti c

|

aci d/ di et hyl am ne) as solvent. Exanple 1 i:
2' - (4,4, 4-Trifluorobutyl oxycarbonyl ani nonet hyl ) bi pheR§IT 22k
2-(2-pyridyl)ethylamide / NN OOI / F3CONﬁi{om0.3

ar boxylic acid
R(3)

- am nonet hyl bi phenyl - 2- car boxylic agh I2-(2-p )\slN 20 1 ami de
ecursor 5 d) and 4,4,4-trifluorob cci ni mjdoc| i) e
R(2) |
R(7)
Scheme 4.
5

R(6)

R(4)
R(5) |
N{R@3)
[Brl] O
+ Pd (0) RO,
j\R(SO) (31) B(OH), “Base
REN GOSN
R(8)
. X1 ib
1. tert. BuLi
2. B(OMe)3
O REOR(E1 z
R~ o
| R(8)
R(2)
R i

The compounds of the formula | according to the invention and their
physiologically tolerable salts can thus be used in animals, preferably in
10 mammals, and in particular in humans, as pharmaceuticals on their own, in
mixtures with one another or in the form of pharmaceutical preparations.
The present invention also relates to the compounds of the formula | and



_ (precursor 4 d), according to the general working procedure 140 ng of 2’
(4,4,4-trifluorobutyl oxycarbonyl am nonet hyl ) bi phenyl - 2- car boxyl ic acid
2-(2-pyridyl)ethylam de were obtained. M5 (ES+): me = 486 (Ml ). 25

. Example 1 j:

(S)-2'-(a-Methyl benzyl oxycar bonyl am nofBt hyl ) bi phenyl - 2car boxylic acid
2-(2-pyridyl)- ethylamde\ / NN OI / \ ON/ [ \ 38 From 0.3 mmol of

g a?maggm(%ts grcaﬂpwbmwé lséltﬁ%tgus?e éﬁ pharmdgeliiddly, thelrdese( ipr ecur sor
SUCGI,ni N r
according t ecm? %@f{é §|PT§BP%H§ 03 t@%éém goarﬁﬁg%'ﬁp('%r G G Hir Gsdor
(2 S% 22 (adnﬂ‘td'll pkdmﬂmtmho&fymd:mmb enisi ﬂmeftdnyar)dalomheagicam@t%d}aymgllm c acid
- pyriay 0 oEX |
1 k: (R-2 % %tﬁ@%@ﬁ%%&@&ciﬁ%oﬁ%%ﬁ ?)‘népﬁol )blﬁhﬁgﬁyg/ﬂaz( car %)xyl [ gngmed
2 (2- pyr5 dyphatrhgtetitioa p@pRralionsSNWHCID s/ active sonstituentorgantainu@  of
- am norret Emcgbmﬁn%sez dfaétb ¥t 'o?leaéérﬁgg'.lléacar e%r?rﬁﬂé‘!"a?ﬁ/&eof R ecur sor

5 d) succi nim nate (precursor 4 i),
accor d| ng t@ Yﬁ@'qg&?él?fal %@Pl%g saltoc thaipel 60N na@dition to  customary, )

(2 R% 22 gﬁaﬁhgﬁl%ﬂggymﬁw@@ PahiBrREEAMY | it syrrgmec phaewaddticari d
Exanplogs 1yP%9_Lpaé HeRs PS8 eﬁé”%@ ﬁﬁ%m&/ %ﬁf%tr%é(}hé?%ﬁgm#eg%ect ive
precurstgs #uciordiulg| andfon¢haieplysiblogizaky hojeabie sdlis.€Tlenpghamadceydical y t o
SR Sy Ricpdradr 8Bh b Brdiafea MG TRBARLY RAbA Der'fe. Giothis efftittriet '© ¢

compounds of the formula | and/or their physiologically tolerable salts are
' brought, together with one or more solid or liquid pharmaceutical vehicles

and/or excipients and, if desired, in combination with other pharmaceutical

15 active compounds, into a suitable administration form or dose form, which
can then be used as a pharmaceutical in human medicine or veterinary
medicine.

Pharmaceuticals which contain compounds of the formula | according to

20 the invention and/or their physiologically tolerable salts can be
administered orally, parenterally, e.g. intravenously, rectally, by inhalation
or topically, the preferred administration being dependent on the individual
case, e.g. the particular form of the disease to be treated. .

. 25 The person skilled in the art is familiar on the basis of his/her expert
knowledge with which excipients are suitable for the desired pharma-
ceutical formulation. In addition to solvents, gel-forming agents, suppository
bases, tablet excipients and other active compound carriers, it is possible
to use, for example, antioxidants, dispersants, emulsifiers, antifoams, flavor

30 corrigents, preservatives, solubilizers, agents for achieving a depot effect,
buffer substances or colorants.

For the obtainment of an advantageous therapeutic action, the compounds
of the formula| can also be combined with other pharmaceutical active
35 compounds. Thus in the treatment of cardiovascular diseases advanta-
geous combinations with substances having cardiovascular activity are
possible. Possible combination partners of this type which are advanta-
geous for cardiovascular disorders are, for example, other antiarrhythmics,
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~8a+1 \F/ 1 F5294k~/ N~.~0\p~N/ Ol~\l 1r 5d + ~ 508 4k J
ol / NN~olii\w'oNl1s8a+~2F~~F505 Ni4a~(mp. N\ ~
104C) 1t- 8a+~~F~~F574dF~~N-~(mp. FFON~ ~ " 111C) F w

- i.e. class |, class Il or class lll antiarrhythmics, such as, for example, IKg or
IK, channel blockers, e.g. dofetilide, or furthermore hypotensive substances
such as ACE inhibitors (for example enalapril, captopril, ramipril),
angiotensin antagonists, K™ channel activators, and also alpha- and beta-
5 receptor blockers, but also sympathomimetic compounds and compounds
having adrenergic activity, as well as Na‘/H" exchange inhibitors, calcium
channel antagonists, phosphodiesterase inhibitors and other substances
having a positive inotropic action, such as, for example, digitalis glycosides,
or diuretics.
10
For an oral administration form, the active compounds are mixed with the
‘_. additives suitable therefor, such as vehicles, stabilizers or inert diluents,
and brought by the customary methods into the suitable administration
forms, such as tablets, coated tablets, hard gelatin capsules, aqueous,
15  alcoholic or oily solutions. Inert carriers which can be used are, for
example, gum arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, glucose or starch, in particular cornstarch. In this case,
preparation can be carried out both as dry and as moist granules. Suitable
oily vehicles or solvents are, for example, vegetable or animal oils, such as
20 sunflower oil or cod-liver oil. Suitable solvents for aqueous or alcoholic
solutions are, for example, water, ethanol or sugar solutions or mixtures
thereof. Further excipients, also for other administration forms, are, for
example, polyethylene glycols and polypropylene glycols.

‘ 25  For subcutaneous or intravenous administration, the active compounds, if
desired with the substances customary therefor such as solubilizers,
emulsifiers or further excipients, are brought into solution, suspension or
emulsion. The compounds of the formula | and their physiologically
tolerable salts can also be lyophilized and the lyophilizates obtained used,

30 for example, for the production of injection or infusion preparations.
Suitable solvents are, for example, water, physiological saline solution or
alcohols, e.g. ethanol, propanol, glycerol, and in addition also sugar
solutions such as glucose or mannitol solutions, or alternatively mixtures of
the various solvents mentioned.

35 '

Suitable pharmaceutical formulations for administration in the form of
aerosols or sprays are, for example, solutions, suspensions or emulsions of
the active compounds of the formula | or their physiologically tolerable salts



40 1 al\ | NI ~ 452 NI o~N/ i GCeneral procedure for the reaction of

am nonet hyl bi phenyls with chloroformc acid esters to give carbanates
(Exanples 2 a to 2 m: 0.32 mol of the respective chloroformc acid ester
. dissolved in 1 m of 5 nethylene chloride is slowy added dropwi se at 5C to
a solution of 0.3 nmml of the respecti 8 2'-aninonethyl bi phenyl and 37 ng
(0.36 mol) of triethylamne in 6 ml of nethylene chloride. The mxture is

stirred at ﬁ%ff‘drﬁia%h |cdifr?/bﬁ&‘é QABIE sHeRtt, Suith h@&n?ﬁe&ﬁﬁulﬁr Ré’maﬁoll 6r washed
once nore wth water con I‘atIOR t he re?1 urified 10 by
re d, t H)rmu?atpn can also

fI ash chr onm#edefs 85 Mixtkisenof éUQhaSO vents quire
- (But oxycef,h@ny |o?lﬁémpﬁ§trha{¢émicah@xxtl ihts asupb gk surbactants, emulsifiers

2 2- d

2' (amp%glma%/ ?r%h@%'%efr@(a?b%???%r(taéughf2@ é@ﬁt@ﬂ] ?orﬁﬁ arrﬁegéd pr ecur sor
5 d) ands bub;ainprdudndruﬁsionmnw im@c ooniceryrationt nbagprm«matemrﬂdrig Ho.otfedure 69
ng of 2' g@#f% %rmqéqgt K negz eR:'eHFB?WeI sfcar boxylic acid

2-(2- pyrldy wer € S an o (ES+): mle = 432 (Ml
). Exanple 2 b: 2 (Benzyl oxycar bonyl am nonet hyl ) bi phenyl - 2- carboxylic acid

( 3-met hyl bu &gt ?H?e Ebtwe/ cdin oﬁhd\dNthe %Jm&|aﬁrdrr6tha7php§¢dlog1&auy

-am nonet hyl bi bu
(pr ecur sor @léﬁat&ﬂéaﬁéﬁﬁfe%&,Hgﬁ%ﬁéﬁﬁlﬁ@' ‘ié@&e&ﬁﬁgort ﬁ’q Hﬁ'égi\%‘r %‘T‘S%r ki ng
procedusg 44ngtisab be adjosmeaytoonpcsrtivrsast thenmtividudhicpsemgl estomaboxy | i ¢

oe, 8 (3 oL ISR TR 855 Rt 3o, U5 66 hquds 511
- (Benzyl oaﬁuanbha;abamndmtﬁwpgtbnp}nanylldLHatt@m bbagtion: ohttiegcompounds

2-pyridyl) %btaﬁwc?a@ed QJEXPE' i} thda gg cg @o/ E\ﬁlla&% EI Rish %‘f‘l t'h@”iﬁ’étu?&

2' - ami nonet Ryl I pheny I oxylic )z) et hyl am
(precur sor ar‘@) Savﬁflthe@‘zme dM%ﬁo\‘%PﬁaiTGat%@dePﬂ Po YR We a‘T‘n%rkl ng

pr Ogeduﬁs 59 dVidRk! fesddmivarieas ysraeoRkaii Bp Ml Yo eptreadd andasooxyl i c
whether treatment is acute or prophylactic. Customarily, the daily dose of a
compound of the formulal on administration to a patient weighing
approximately 75 kg is 0.001 mg/kg of body weight to 100 mg/kg of body

~ weight, preferably 0.01 mg/kg of body weight to 20 mg/kg of body weight.

20 The dose can be administered in the form of an individual dose or can be
divided into two or more, e.g. 2, 3 or 4, individual doses. In particular in the
treatment of acute cases of cardiac arrhythmias, for example in an
intensive care unit, parenteral administration by injection or infusion, e.g. by
an intravenous continuous infusion, can also be advantageous.

. 25

Experimental section
List of abbreviations

30 CDI  Carbonyldiimidazole
DIC  Diisopropylcarbodiimide
DMAP 4-Dimethylaminopyridine
DMF  N,N-Dimethylformamide
EDAC N-Ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride
35 EA Ethyl acetate
m.p. Melting point (if not stated otherwise the melting points of the
unpurified crude products are stated; the melting points of the
respective pure substances can definitely be markedly higher)



15 2- (2 pyridyl)ethyl am de were obtained; mp.140C (heptane/ EA). MS (ES+):
n1e 466 (M+l ). Exanple 2 d:

(But oxycar bonyl am nonet hyl ) bi phenyl - 2- car boxyl i ¢ aci d
. (3 net hyl butyl )anmide 20 1 O/ N ~/ ~Q-N/ OO From 0.34 mmmol of
2' - am nonet hyl bi phenyl - 2- car boxyl i c aci4ay (3-net hyl butyl )am de (precursor 5
c) and butyl chloroformate, according to the 25 general working procedure

66 ngy of 2 H@Bq'omyﬂgamwwmemaﬁtalmle) bi phenyl - 2- car boxyli ¢ aci d
(3- et hyl butngam de were obtained as a resin. M5 (ES+): mle = 397 (M1 ).

Exanpl e 2 eiN¥aC{ IDEALUP obenzyl oxycar bonyl ani nonet hyl ) bi phenyl 30
2- carboxyl i & aci d Sdventt hyl but yl ) am de 42 1\ G O/ NO\N o~N/ (/I \

From 0. 34 nonet hyl bi phenyl - 2- carboxylic acid
( 3- net hyl bm )am'\é%th?grecursor 5 ¢) and 2-chl orobenzyl chloroformate, 5

accordi ng t Rt he dremmiemperaturgy procedure 75 ng of

2'-(2-chlor Zyl-@gmﬁﬁﬂ génam nomnet hyl ) bi phenyl 2 car boxylic acid
(3-mathy|but_|yE tained as _a r ? me = ?(IVHrl
Exanpl e 2 f ﬂW?%KW%HPHHW?W il ﬁmérr'ﬂ’/]r1 3 %%rt%tmﬁﬁb’ acid 10

(3-net hyl butyl )amﬁ@nhnﬂétrdﬂuorob&a\e“N /[ From 0. 34 mmol of

2' - am nonet hyl bi phenyl - 2-carboxylic acid (3-nethyl 15 butyl)am de (precursor
5 c¢) and nmethyl chlorofornmate, according to the general working procedure

f ol I owedoby mt:umdrnoﬂHADiljerEA[caepxpprri-S-iomet i on by flash chromatography 29

(3ot i1 oury P AERE T o SHPRFRERVOU RICALte SHEHIICAER S0 1

ﬁExanpl e 2hg: cwrsemfehamuaat%@nwamm \20.8i% KR mol) d%fr@'@i@?f‘icc acid
met hyl butydnamieein’ bob il 8P DMF. A¥e? stirrind! 4t RT for 1 h, the reaction

mixture was poured onto 220 ml of 6 M hydrochloric acid, diluted with’

15 750 ml of water and stirred for 2 h. The deposited precipitate was filtered
off with suction and 35.0 g of 7H-dibenzo[c,ejoxepin-5-one were obtained;
m.p. 131°C.

Precursor 2: 2'-Phthaloimidomethylbiphenyl-2-carboxylic acid

20 A mixture of 35 g (0.17 mol) of 7H-dibenzo[c,e]oxepin-5-one and 30.8 g
(0.17 mol) of potassium phthalimide in 330 ml of DMF was heated at
170°C for 18 h. After cooling, the deposited precipitate was filtered off with
suction and introduced into 160 ml of glacial acetic acid. After stirring for
1 h, the mixture was diluted with 650 ml of ice water and the deposited

. 25 product was filtered off with suction and dried in vacuo. 44.8g of
2'-phthalimidomethylbiphenyl-2-carboxylic acid were obtained; m.p.
198°C.

Precursor 3: 2'-Aminomethylbiphenyl-2-carboxylic acid

30 A suspension of 10.0g (28 mmol) of 2'-phthaloimidomethylbiphenyl-
2-carboxylic acid in 450 ml of methanol was treated with 20 ml of
hydrazine hydrate and heated at 40°C for 1.5 h. The reaction mixture was
concentrated and the residue was taken up in 250 ml of methylene
chloride. After filtering off undissolved 2,3-dihydrophthalazine-1,4-dione,

35 the mother liquor was concentrated and 4.8 g of 2'-aminomethylbiphenyl-
2-carboxylic acid were obtained.

General procedure for the synthesis of mixed succinimidocarbonates from



~ O From 0.34 mmol of 2'-am nonet hyl bi phenyl -2-carboxylic acid
(3-met hyl butyl )ami de (precursor 5 c) and phenyl chloroformate, according to
t he general working procedure followed by extraction with EA and
_purification ' 43 by flash chronatogr, %phy 55 ng of

- (phenoxycar bonyl am nonet hyl ) bi pheny 2-car boxyl ic acid
(3-methyl butyl)am de were obtained as a resin. M5 (ES+): me = 417 (M1 ).
5 Exanpl e 2 altohols (precursors 4 a - 4 k)

5. et hyl but 919 g%‘é@‘nﬁcﬁ*ﬁ?@bs%ﬁnﬁd@iﬁfm%@ A4 B8BKL T GRRRS G

2' - am nonet ly labsqhtigory bt 29 Sambwot of ithe appopr@teralaoiobang | 1)26i (@8 el ur sor 5

€) and (4 Cof NRFNAX Y ANBT MethlbRE USRS Bnadee Hibiacdianidie, Aep” a
g procedure fo ex lon Wt purification by flash

chr onat ogr ahyingratdRTofor 2.5 fo 10 h, 25 ml of water are added and the organic

- (4-car bOfﬁhTaB@XYsphﬁa%@aébﬂmﬂ@mmqrméélymthl NET Azteﬁadmxgll andaci d
(3 met hyl butyl) 15 re obtained as .a. 475 (Ml

)_ Exanpl e gopcentrahon tef\e correspondlng succ:mmngocarbonate(s ar% obtamed
- (2, 2- D neishgllpaspeystalindsolidsim nonet hyl ) bi phenyl 2- car boxylic acid
phenethylamde I~/ NO " ~O~/ ~ON/ 20 FromO0.45 muol of
2' - am nomet hyl bi phenyl - 2- carboxyli ¢ aci d phenet hyl am de (precursor 5 a) and
Peloloent y0 clRrecarfsor ded:e, according to the general working procedure
ol | owed by [ h COTON [ I | eink ogr aphy
156 ng of Zﬁé@ﬁé tg%%Fp?%{g\ xycﬁ%n@?&ﬁ?fnﬁnggﬁ)qa)hg?p@ﬁ rﬁ@Eboxyl I C
| d phenet Ioprbonale wieORIRNaAn@dP- BTG KSPN).- me = 445 (M1 ). 44
rrp: es 2 j-2 mThe foll ow ng corrpounds wer e obtai ned anal ogously to
Ex 2 a2 i: X =
anpl es %recbrsolrzﬁabqpl e vStructure VS (ES+). Mp. No. nle

15 From 11.7 mmol of 4-trifluoromethylbenzyl alcohol, corresponding to the
general procedure 2.3g of 4-trifluoromethylbenzyl N-succinimido-
carbonate were obtained; m.p. 102°C (ether).

Precursor 4 c:

20 From 10.5 mmol of a-methyl-4-(trifluoromethyl)benzyl alcohol, correspond-
ing to the general procedure 1.6 g of a-methyl-4-(trifluoromethyl)benzyl
N-succinimidocarbonate were obtained; m.p. 115°C (ether).

Precursor 4 d:

‘ 25 From 19.5 mmol of 4,4 4-trifluorobutanol, correspondlng to the general
procedure 4.0g of 4,4,4-trifluorobutyl N-succinimidocarbonate- were
obtained; m.p. 72°C (ether).

Precursor 4 e: .
30 From 26.3 mmol of a-methyl-3-(trifluoromethyl)benzyl alcohol, correspond-

ing to the general procedure 5.1 g of a-methyl-3-(trifluoromethyl)benzyl

N-succinimidocarbonate were obtained; m.p. 77°C (ether).

Precursor 4 f.
35 From 31.6 mmol of a-methyl-2,6-difluorobenzyl alcohol, corresponding to

the general procedure 1.6 g of a-methyl-2,6-diflucrobenzyl N-succinimido-
carbonate were obtained; m.p. 108°C (ether).



FFF/ O~1I N\ 2j ~~~~4991O0ONF~FO~1N~12k~~0~N-0
473 1071 ~FF/O\N I N\ 21 \ ~~~503123 ON"'" 'O/ O~1 N~N2 m\ |
o~N\ 0 482 | ~ 5 General procedure for the reaction of

. am nonet hyl bi phenyls with sulfonyl chlaqrides to give sul fonam des (Exanpl es
3 ato3t): 0.66 mol of the respecti\?’é sul fonyl chloride is slowy added
dropwi se at 0OCto a solution of 0.61 nmmol of the respective
2'-an1nonet|wé@_’,r|gben - and 74 ng (0.73 mol) of triethylamne in 5 m of

nmet hyl ene c¢
ey - Byl 2 B8 et Pl k) Biechlf, S ARREAR. T XL S
h and the c!ir;gsttalthezgeheprabqblmedmefii btge0f cr-ofethyli2-trifuerdaroethyl)berzyx anpl e 3
aci d phenet PyPUGHAETHORABORRE LB "OTT V) N B R om 0. 61 ol of
2' - am nobret hyl bi phenyl - 2- carboxyl i ¢ aci d phenet hyl am de (preéursor 5 a) and
3-tri Ijl uorg;ﬁiémﬂsg gyl sul fonyl chloride, according to the general working
proce ure

S(3-trifl &é@@n&%@ﬂ}ﬂ{eﬁyl S)trehemdethasrk: AOTeSRNMNG | 1o the, 981618l ¢ aci d

phenet hy! amipecedurge s gbiohi (SHu-rmethylbbiz@l NSuEERBiMidotacbonai@owele 1 ) .
Exanpl e 3 bﬁ’gl?%%{ﬂ‘éé Acetyl phenyl sul f onyl am nonet hyl ) bi phenyl - 2- car boxyl i c
e

acid phenet I\ O~~~
Precursor 4 i: , S
From 25 mmol of (R)-1-phenylethanol, corresponding to the general
. procedure 3.5g of (R)-a-methylbenzyl N-succinimidocarbonate were
obtained.
15
Precursor 4 j:
From 25 mmol of a-methyl-4-fluorobenzyl alcohol, corresponding to the
general procedure 4.3g of a-methyl-4-fluorobenzyl N-succinimido-
carbonate were obtained.
20

Precursor 4 k:
From 9.8 mmol of (S)-1-phenyl-1-butanol, corresponding to the general
procedure 1.7 g of (S)-o-propylbenzyl N-succinimidocarbonate were
obtained.
. 25
Precursor 5 a: 2'-Aminomethylbiphenyl-2-carboxylic acid phenethylamide
From 2-phthaloimidomethylbiphenyl-2-carboxylic acid (precursor 2), after
activation with CDI and reaction with phenethylamine, 2’-phthaloimido-
methylbiphenyl-2-carboxylic acid phenethylamide was obtained; m.p.
30 156°C.
5.0 g (10.9 mmol) of the product were dissolved in 200 ml of methanol and
treated with 5 ml of hydrazine hydrate. After stirring at 40°C for 1 h, the
reaction mixture was concentrated and the residue was taken up in
methylene chloride. After filtering off the 2,3-dihydrophthalazine-1,4-dione
35 formed, the mother liquor.was concentrated and the residue was purified
by flash chromatography using methylene chloride/methanol 20:1. 3 g of
2'-aminomethylbiphenyl-2-carboxylic acid phenethylamide were obtained.



/. V.S Ol / O N15\ FromO0.61 nmol of
2' - am nonet hyl bi phenyl - 2- car boxylic acid phen ethylam de (precursor 5 a)
and 4-acetyl phenyl sul fonyl chloride) according to the general working

. procedure 258 ng of 2'-(4-acetyl phenyl sul fonyl 20
ani nonmet hyl ) bi phenyl - 2- car boxyl i ¢ aci d 3ghenet hyl ani de were obtai ned; m p.
145C. M5 (ESt+): me = 513 (M+l ). Exanple 3 c:
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2" - (3- Fhgor epsigng! swhsé omuritisd napyet hiash bichinermptogtaphy basirg c nmethylene
phenet hy| amcﬂ?orld\e/r/ne%a%oll 50:7.&0.99'9 Oof I\b'lar‘ﬁ|Q\o\'nethylbiphenyl-z-carboxylic

‘ acid benzylamide was obtained. :

Precursor 5 ¢: 2'-Aminomethylbiphenyl-2-carboxylic acid isopentylamide
15  From 3 g (8.4 mmol) of 2'-phthaloimidomethylbiphenyl-2-carboxylic acid
(precursor 2), by reaction with isopentylamine in the presence of HOBT
and DIC, 3.2g of 2-phthaloimidomethylbiphenyl-2-carboxylic acid
isopentylamide were obtained; m.p. 169°C. The product was dissolved in
100 ml of methanol and treated with 5 ml of hydrazine hydrate. After
20 stirring at 40°C for 1 h, the cooled reaction mixture was filtered. The filtrate
was concentrated and the residue was taken up in methylene chloride.
After washing with water, drying and concentrating, 1.8 g of 2'-amino-
methylbiphenyl-2-carboxylic acid isopentylamide were obtained.

. 25 Precursor 5 d: 2'-Aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)ethyl-
amide
From 10 g (28 mmol) of 2'-phthaloimidomethylbiphenyl-2-carboxylic acid
(precursor 2), by reaction with 2-(2-pyridyl)ethylamine in the presence of
HOBT and DIC, 13 g of 2'-phthaloimidomethylbiphenyi-2-carboxylic acid
30 2-(2-pyridyl)ethylamide were obtained; m.p. 155°C. The product was
suspended in 300 ml of methanol and treated with 20 mi of hydrazine
hydrate. After stirring at 40°C for 1 h, the cooled reaction mixture was
filtered. The filtrate was concentrated and the residue was taken up in EA.
The product was extracted into the aqueous phase 2 times using 2 M
35 hydrochloric acid. The aqueous phase was then rendered alkaline with
potassium carbonate and extracted 2 times with EA. After washing with
water, drying and concentrating, 7.3g of 2'-aminomethylbiphenyi-
2-carboxylic acid 2-(2-pyridyl)ethylamide were obtained.



From 0. 61 nmmol of 2'-am nonet hyl bi phenyl - 2- carboxylic aci d phenet hyl am de
(precursor 5 a) and 3-fluorophenyl sul fonyl chloride, according to the
general working procedure 221 ng of 2'-(3-fluorophenyl sul fonyl 25
. am nonet hyl ) bi phenyl - 2- carboxyli c aci d phenet hyl am de were obtai ned; m p.
153C. M5 (ES+): mle = 489 (M+l ). Exa 3 f:

- (4- Et hyl phenyl sul f onyl am nonet hyl ) bi phenyl - 2- car boxylic acid
phenet hyl amrtecw@@or 642'- (Beriiyloxﬁ]bélrboﬁ la@hinomethyl) dipleenyd-26dartiory liccdcid

2' t 5 d
- et hyl phengtBUNBATmeR) STbaEY NsSuRih ﬁaa{?%é}@bﬁﬁee géﬁé'wéﬁ fakner” @
pr Ocedurﬁ lzmxamedwere added dropwise at 0°C to a solution 455|mg (2 mmol) of
4- et

phenet hyl amedaniaogelBbAEhn TEaBo: PAERY | (EeLien I gdc gie mo
Exanple 8 g (4znmpb afr sadlum cbwdfcvdarwﬁébgn@eunoamlaﬂﬁ digxanayansismt e 10
g ?::nb%?’r;'t ‘r\?v fgflrﬁ?{bfh a‘f'?—'{'l""fdrlfighg tcd\é E%@u% Na/s &nc'érn‘?r'é‘téd %Yés&d‘ra 50‘;)) and
3-trifluoro W;?f WHB YRS \aﬁﬁvxggcﬁngr@ﬁ@d g}ﬂﬁ ef"%g géﬁé% wor ki ng
pr ocedur e 131 (i@nh9ioxycarbonylaminomethyl)biphenyl-2-carboxylic ~ acid  were

-(3-trifl l%{béorret hyl phenyl sul f onyl am nonet hyl') bi phenyl - 2- carboxylic acid

benzyl am de bt ained; mp. 126C. M5 (ES+): me = 525 (M1 ). 20
Exanpl e18 h: 2'-(3- Acetyl phenyl sul f onyl am nonet hyl ) bi phenyl - 2- car boxyl i c

ac[gmbﬁgrzrg!th ggrslbenyl Q}agoxyf)%&é@?éy%enz )@ﬂ@&@k%&?@%lig) and

‘cetyl pher%ﬁ‘-ldsul f onyl chI oride, according to the general working procedure
mg of 2'gs(Bf aww%%w'hi;‘ra}dm%dmlaﬁmrexdddéuptbeémbmaoﬁ@fh@dbl c acid

benzyl am de (\évgrn?mo ol’ 26? ammoﬁnBethylb'phenyl 2-carboxylic acid (precursor 3) in
15 130 ml of 1,4-dioxane and 65 ml of water and, after complete dissolution,

12.6 g (58 mmol) of di-tert-butyl dicarbonate were added. After stirring at

RT for 2 h, the mixture was concentrated in vacuo, diluted with water and

extracted 2 times with methylene chloride. ‘The aqueous phase was

acidified with 1 M potassium hydrogensulfate solution and extracted with

20 ethyl acetate. After extensive concentration, addition of n-heptane and

allowing to stand overnight, the product precipitated and 7.6 g of 2'-(tert-
butoxycarbonylaminomethyl)biphenyl-2-carboxylic acid were obtained;

m.p. 136°C.

. - 25 General procedure for the removal of the Boc protective group:
The n-Boc-protected aminomethylbiphenyl derivative (1 g to 10 mi of
solution) was added to a solution of trifluoroacetic acid in dichloromethane
(80% strength). The mixture was stirred at room temperature for
30 minutes and the solvent was then removed in vacuo on a rotary
30 evaporator. The residue was taken up in ethyl acetate and washed with
saturated sodium hydrogencarbonate solution. The organic phase was
- dried over magnesium sulfate, the solvent was removed in vacuo and the
corresponding 2'-aminomethylbiphenyl-2-carboxamides were obtained.

35 Precursor 8 a: 2'-Aminomethylbiphenyl-2-carboxylic acid (2,4-difluoro-
benzyl)amide
The compound was obtained from the Boc-protected compound
(Example 8 ¢) according to the general procedure. Alternatively, the




_mp. 182C. M5 (ESt+): me = 499 (M+l ). Exanple 3 i:

2' - (3-N trophenyl sul f onyl am nonet hyl ) bi phenyl - 2- carboxylic acid benzyl am de
i ol o~/ N, NOo SNOFromO.28 nmol of

. 2' -am nonet hyl bi phenyl - 2-carboxylic aci d benzyl am de (precursor 5 b) and
3-ni trophenyl sul fonyl chloride, accordi% to the general 10 working
procedure 115 ng of 2'-(3-nitrophenyl sul fonyl am nonet hyl)

Pr} phenélo-z 2i @R g( @aralslisdBtieeismdt@mdd@cwas td trifiunedacetate add séactdé (ESH):
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i N\ wl oo s;N/ o\ FromO.28 mmvol of

I
2' - am nomet | =~ R:C@l boxyl i c acid benzyl am de 20 (precursor 5 b) and
phenyl sul fo%rmceglrbg%ydc{g,gr?;%cor ding to the general working procedure 95 ny

of 2'-(pBenylhaul torgspendingre@mingsi pyrray | 2nalagowsly| iliberted HemyIthai de were

obt ai ned; Mgy dRdécteleohipotindsBiExaniiiés 8\ 18)o ar® 15O, 3 K:
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g' fﬁmopggﬁg @qcbiwwkr%@ééygibé%aaﬁ%@atw}%ﬁmlds1(a9fo|etuySO_r 5 b) ang

- u ony arlae, accor.ailn. 0 el
112 g of 2048 mab s JRenBenaRih SEERNIBReb R e e B A B8 A o aci
gelnzylzarr?dﬁ diexaneolis aslowly; afidedpdropwise tbBa( ESulionnpk 0AS IN¢IVel the Exanpl e
.2 -(P onyl.ani i phepy! =a- I i -

(3 et hy! burgpasives 2 aRTbGRBR bR M 38 i (248 o °bf! sodium

6am’ nonet Hdsogeraarbonatednsdry | af cdigxane @gdnamyefovetar) Ahe dBiyeeur sor 5
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o wi rf’ EeA,yar?éJ theo %ggmcn&%e S ?Nashed with water. After drying and

15  concentration, the corresponding carbamates are obtained.

Example 1 a: 2'-(4-Trifluoromethylbenzyloxycarbonylaminomethyl)bi-
phenyl-2-carboxylic acid phenethylamide

QNO“ C

. " From 0.45 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid phenethyl-
amide and 4-trifluoromethylbenzyl N succinimidocarbonate (precursor 4b),
according to the general working procedure 226 mg of 2'-(4-trifluoro-

25 methylbenzyloxycarbonylaminomethyl)biphenyl-2-carboxylic acid phen-
ethylamide were obtained. MS (ES+): m/e = 533 (M+1).

20

Example 1 b: 2’-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic
acid phenethylamide

@@5\ ON%D



15 bi phenyl - 2-carboxylic acid (3-nethyl butyl)am de were obtained; mp.
127C. M5 (ESt): me = 437 (M+l ). Exanple 3 m

- (4- Fl uor ophenyl sul f onyl am nonet hyl ) bi phenyl 2- car boxylic acid
. (3-nmethyl butyl)amde 20 ~\ / NOO S:. ~ O From 0. 34 mmol of
2' - am nonet hyl bi phenyl - 2- car boxyl i c aci*d (3-net hyl butyl)am de (precursor 5
c) and 4-fluorophenyl sul fonyl chloride, according 25 to the general working
procedure 1220@1@10(3 mmol of 2’-aminomethylbiphenyl-2-carboxylic acid phenethyl-

-(4-fluorq nyl ny | am no | - 2- X a
(3 et hyl bu?ﬁ‘? vl bEpY @‘t%@ﬁmﬁ%@@%@é %@5%&‘1 0 fie 5591%5—?' MeL ).
50 Exanpl e 3Svarking' pr(Q%eEULa)BGthrqfl%dbenmomlmim@hahblphenwar boxyl ic
acid (3-net by
2' - am nonet % +%Bbﬁ)él Ca?bgjeg é&h}?'q@glﬁgcﬁ BO(Brtr%ipE ‘ﬁ{ay'f am'\ggD{'EQicur sor 5
c) and 35fl tﬁ@/ﬁ@ﬂﬁﬁ& I)fonyl chl oride, according to the general working
procedure 1E8aphlef c 2’ (Methylsulfon lethyloxycarbonylammomethyl)blphenyl-
'-(3-f|uoro ylsu bi phenyl - 2-'car boxyli ¢ acid
(3- met hyl buti/)*? e A faeﬁw?aims*éd m p. 141 C. M5 (ES+): me = 455 (Ml
). Exanmple 3 0: 2'-(Isopropyl sul fonyl am nonet hyl ) bi phenyl - 2-car boxylic acid
(3-nmethyl butyl)am de \ / ks O~S~ OO N 15\ FromO. 34 nmmol of
2' - am nonet hyl bi phenyl - xy&i c acid (3-nethyl butyl)am de (precursor 5
c) and |soprop)sl sul fonyl ' ing to the general working
procedure f ohkowed b/ikp (i flcaig on by h chromato 20 graphy 16 ng of

-(i sopropybsm@yl i ny hyl ) bi phenyl - 2- carboxylic acid
g‘mathyl butyl)am de were \9bt'ai ned as an oil. M5 (ES+): nmle = 403 (M1l ).

npl e - (Phenyl sul f onyl am nonet hyl ) bi phenyl - 2- carboxylic acid 25
2-(2- pyﬂﬁdyl)ethyl amide \ NN\ ~ Ol ~S~- ON

From 0.45 mmol of 2-aminomethylbiphenyl-2-carboxylic acid phenethyl-

amide (precursor 5 a) and methylsulfonylethyl N-succinimidocarbonate,

according to the general working procedure 164 mg of 2-(methyl-

sulfonylethyloxycarbonylaminomethyl)biphenyl-2-carboxylic acid phen- |
15  ethylamide were obtained as an oil. MS (ES+): m/e = 481 (M+1).

Example 1 d: 2’-(4-Trifluoromethylbenzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid 2-(2-pyridyl)ethylamide

20 s

From 0.3 mmol of 2’-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-
ethylamide (precursor 5d) and 4-trifluoromethylbenzyl N-succinimido-
carbonate (precursor 4 b), according to the general working procedure

25 170 mg of 2-(4-trifluoromethylbenzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid 2-(2-pyridyl)ethylamide were obtained. MS (ES+):
m/e = 534 (M+1).

Example 1 e: 2-(4-Fluorobenzyloxycarbonylaminomethyl)biphenyl-2-
30 carboxylic acid 2-(2-pyridyl)ethylamide '



51 510 From 0.3 mmol of 2'-am nonet hyl bi phenyl - 2-carboxylic acid

2-(2-pyridyl)ethylam de (precursor 5 d) and phenyl sul fonyl chloride,

according to the general working procedure 117 ng of

. 2' - (phenyl sul f onyl am nonet hyl ) bi phenyl - 2- car boxyl i c aci d
2-(2-pyridyl)ethylam de were obtained;3§1p. 131 C. M5 (ES+): me = 472 (W1

). Exanple 3 g: 2'-(4-Fluorophenyl sul fonyl am nonet hyl ) bi phenyl - 2- car boxylic

acid 2-(2- pyridyl)ethylam'd ~\/ NN o,s, o O- N\ FromO0.3 nmol of

2' - am nonet hyl bi phenyl - 2-ca i aci dN-(2-pyridyl)ethylam de (precursor
5 d) and 4-fli uorophen sul fo hlmccordl ng to the general working
procedure 106 s 8 oPhenyl s nyl 15

am nonet hyl ) bi nyl =2-carb ic acid 2-(2-pyridyl)ethylanm de were

obtal ned; mgp~F30C. M5 (ESTR"nfe = 490 (M+1l ). Exanple 3 r:
-(3-Fl uorophenyl sul f onyl am nonet hyl ) bi phenyl - 2- car boxylic acid
2(2 pyridyl)ethylamde 20\ Fn O/ NI Nw, S~ O\v// \%ON FromQO0.3

mmol  of 2 mmooetﬂnvddwdm@%man@m Jovkh |za-@aﬁbo&ynaa@w Rdgtpidyyt ani de
égﬁ,ﬁfg[sor ﬁfméa 3 Eééoéﬁng ﬁgyl 3 ljl?lu%robcemzy succm|m|d[c]|>ca9t>onatt 0 the
' - (3-fl5i0or gpieendos ul &) radcanding ntet tingl gbneraényd)mg:wrmqmedmmg of

2
2-(2- id 90 (Mmr1
). (Exg?/r{): ey )E‘{H% f’feﬂ? 'ﬁﬁ &TrBB f\h%?&n&%ﬁd&@ﬁ%@b%@@fﬂg car boxcé/ll [ c( aci d
30 2-(2- pyr Rel@Hpwi éhﬁl@ml sere obztaqu MSQES@) |m//e €4Q4F(an'h)0 3 mmol of

2' - am nonet hyl bi phenyl - 2- carboxylic acid 2-(2-pyri dyI )ethyl am de (precursor

heire SE3eERlosh e AR RSB Do oS i 0
- (I sopg opyheatHYHisipreay Roarioxylio atigle Adyl part de acid
2-((2|- pyFiD dslw)‘ et Y]?/I glry:‘l d%ﬂ wer e oﬁt'%. nlgd ngngn )gﬁ hﬂﬁ/gh(ESﬂl me = 438 (M1

). 10 The followi ng conpound was obtai ned anal ogously to Exanples 3 a-3 s:
Exanpl e Structure M

From 0.3 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-

15 ethylamide (precursor5d) and  a-methyl-4-(trifluoromethyl)benzyl

N-succinimidocarbonate (precursor 4 c), according to the general working

procedure 170 mg of 2'-(a-methyl-4-(trifluoromethyl)benzyloxycarbonyl-

. aminomethyl)biphenyl-2-carboxylic acid 2-(2-pyridyl)ethylamide were
obtained as a racemate. MS (ES+): m/e = 548 (M+1).

20
Example 1 g: (S)-2'-<(a-Methyl-4-(trifluoromethyl)benzyloxycarbonylamino-
methyl)biphenyl-2-carboxylic acid 2-(2-pyridyl)ethylamide ‘
o Qe
/@/ko)kN O 0 Z
F,C
25

The S enantiomer was obtained from the corresponding racemate
(Example 1 f) by preparative HPLC on a Chiralpak AD 250x4.6 column



_ Exanple Structure M5 (ES+): No. mMme =/ \ I Nw3t ~I ~\ ~~F3 539 ~N1| \

CGeneral procedure for the reaction of am nonethyl bi phenyls with carbonyl

chl orides to give carboxan des (Exanples 4 ato 4 1): 15 0.36 mmol of the

. respective sulfonyl chloride is slow yﬁgded dropwi se at 0OC to a solution
of 0.34 mml of the respective 2'-am notfet hyl bi phenyl and 41 ng (0.41 mmol)

of triethylamne in 5 m of nethylene chloride. After stirring at RT for 3

h, the reacysipg mnetxuh@/etﬁaﬁ@m@@mb aheld(1011Maqu8% thehrafsirifluerdatetici r r ed

with 25 m of r,and C|p|tated product is 20 filtered off with
suctl on or ?QW@F@H'%’@& W with EA Exanple 4 a:

- (Benzoyl am norret hyI )b| phenyl 2-carboxylic acid (3-methyl butyl ) am de 53

\\/~/N m ‘ﬁ%aﬁ eyl ic acid
(3-net hyl but%y ecu et@ylzf mﬂgb hWﬂ) ori arg accor d| ng to the
gener al & woret @olphgmdcaﬂaarbmyh@a@rd 2-(2- pyrldyl)ethylamlde

- (benzoyl am nonet hyl ) bi phenyl - 2-carboxylic acid (3-nethyl butyl)am de were
obt ained; mp. 147C. M5 (ES+), e = 401 (Mt1 ). Exanple 4 b:

- (Benzoyl am nomet hyl ) bi phe 2- carboxylic acid 10

2(2 pyridyl)ethylam de,\ \ /AN > From 0.3 mol of
2' -am nonet hyl bi phe yI--carbo yllc acid |2-/(, -pyridyl )15 et hyl am de
(precursor 5 d) ang berizu o |de according to the general working

procedure 98 ng 2' - (benzo nonet hyl ) bi phenyl - 2- car boxyl i ¢ acid
2 (2- pyrldyIF)Qet hyl am de were obtained; mp. 135C. Ms (ES+): nle = 436 (Ml
. 20 Exanple 4 c:
h{ [ 2- (4- Met hoxyphenyl ) acet yl am no] net hyl ] bi phenyl 2- car boxylic acid
di f | uor Eﬂb@ngl anantiorper- was / obtaineq ifrom~they oresRENANG raeeMale

2' - am nmﬁt k@mpteeﬂ by- pRpaetWd HRC cbn( & EnitafgakoaDEBTR.E8 aBlWaAN
D el “onr W@ g‘feéﬂ%é?“e”(gbaﬁat Ho: 51 Y59 ealR S fl8rdavetil®

2' -{[2-(4- nﬁblwwﬁﬁ’imlrﬁeatastadl\mmno] met hyl } bi phenyl - 2- car boxylic acid
2, 4-di fl uorobenzyl am de were obtained; mp. 138C. M5 (ES+): mle = 501 (Ml

) -

Example 1 i: 2'-(4,4,4-Trifluorobutyloxycarbonylaminomethyl)biphenyl-2-
15  carboxylic acid 2-(2-pyridyl)ethylamide

o O N N
FSC/\/\OJ\N \/\E)

From 0.3 mmol of 2-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-
20 ethylamide (precursor 5 d) and 4,4,4-trifluorobutyl N-succinimidocarbonate
(precursor 4 d), according to the general working procedure 140 mg of 2’
(4,4,4-trifluorobutyloxycarbonylaminomethyl)biphenyl-2-carboxylic acid
2-(2-pyridyl)ethylamide were obtained. MS (ES+): m/e = 486 (M+1).

25 Example 1 j: (S)-2-(a-Methylbenzyloxycarbonylaminomethyl)biphenyl-2-
carboxylic acid 2-(2-pyridyl)-ethylamide '

©/\ON

\



es 4 a-4 c:
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54 The follow ng conpounds were obtained anal ogously to Ex

nple Structure ME (ES+) No. " me = Mp / i0O/ I O\ I N
\(N\N4a~~|o466N/~ O\ I N
g\ N\ ~0o~ 4811/ / o\ N\ 4h\ N
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From 0.3 mmol of 2’-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-
ethylamide (precursor5d) and (S)-o-methylbenzyl N-succinimido-
carbonate (precursor 4 h), according to the general working procedure
60mg of (S)-2-(a-methylbenzyloxycarbonylaminomethyl)biphenyl-2-

5 carboxylic acid 2-(2-pyridyl)ethylamide were obtained. MS (ES+): m/e =
480 (M+1).
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Example 1 k: (R)-2’-(a-Methylbenzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid 2-(2-pyridyl)ethylamide

(v
(0] N

‘ o’U\N ° |/
oy

From 0.3 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-
ethylamide (precursor 5d) and (R)-a-methylbenzyl N-succinimido-

15 carbonate (precursor 4 i), according to the general working procedure
60 mg of (R)-2'-(a-methylbenzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid 2-(2-pyridyl)ethylamide were obtained. MS (ES+): m/e =
480 (M+1).

10

20 Examples1l-1u
The following compounds were obtained from the respective precursors
. according to the general working procedure and analogously to
Examples 1 a-1 k-

Example |Pre-  |Structure ' ’ MS (ES+):
No. cursors m/e =

11 5d+ O 548
4g 0 ,N N\




55/ V1 NN41 \ | 478\ ~ NI \ _ [/ [/ Ceneral procedure for the
" reaction of am nonethyl bi phenyls with isocyanates to give ureas (Exanples 5
a-5 e): 0.36 mol of the respective isocyanate dissolved in 0.5 m of
. methylene 5 chloride is slowy added drgpwi se at 0OCto a solution of 0.34
mmol of the respective 2'-aninonethy|b? henyl and 41 ng (0.41 mmol) of
triethylammne in 5 M of nmethylene chlori i ing-at RT for 3 h,

the reactignmi xtused kS concentrated in vacthy, the residue |588stirred with
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to the genequ vvorlsi)@g procedure 85 ng

0
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2' - [ (3-phenyl urei do) met hyl ] bi phenyl 20
e] N N From 0.3 nmol of
h2-(2-pyridyl) 56 5 10

(3-net hyl butyl ) am wer ¢ abtajned; m
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(ESt): me = 451 (Mrl ). Exanples 5 c-5 a The foll ow ng conpounds were
" obt ai ned anal ogously from 2'-am nonet hyl bi phenyl - 2-carboxylic acid
2-(2-pyridyl)ethylamde (precursor 5 d) and t he correspondi ng i socyanat es:

. Exanple Structure M5 (ESt+): No. nte =/ ~NN5S5¢c~1Ipl \ ~465\ "NN
[ [/ Chiral C~1 N,N5d~ N~ N~OW|Q79|i|~Chil‘a|QW|N~N5a~
NJLN ~ Ow | 479 | ~ | Ceneral procedure for the reaction gf

bi phenyl carfgoxylic|acids{wi th am nes

mol of thel respective am ne |s dde
0.28 mmol of the appropri 1 yrboxylic acid, 0.3 nnol of HOBT and
0.3 mml of DICin|5 nl ¢ Fand| sstlrred at RTfor 12 [l acupa]. The

reacti on m Xtture—+s—dtuted—wtiEAand—washed—wi-th—ditute ilydl ochtoric
aci d and sodi um bi carbonate solution. After drying over magnesiumsulfate

and Conce”t E) ﬁroY:@BHRa fdge thE" r&sdtdndi &g é’rmrﬁ)%@tﬁ ylbip r@ﬁh%%i NGgh 57
Exanple 6 a: e | oxycar am nomnet hyl ) bi pheny car poxylic acid
benzyl net hylcﬁiﬁf@ rmig ﬂc'd @tgwmgwembamateﬂ @VNPHS %apt@@nm 28 mmol of

- (benzyl owa@hhﬁavbam@@@qjéMVé yhidteformic eidexsidri dis@@lvdd (imriemiiggor  6)

and benzyl net n accor di genera ure 89 nyg of
(benz%l o X9 %V@&ﬁypgm el ﬁ ?f"fgﬂ/ %‘W'&Fb\éﬁﬁg Oso?u 60 of
benzyl met hylCeBinslaolveroé othieai rmpecwe(%-a)mmmmeth)dbtphe&sjl (Mnd ) 37Em@npl e 6
-(Benz D -2 il ' .
cy cI ohexy| ar@g&?’r‘f\ﬂ{dﬁoﬁf’ tﬁ%ﬂgw;ﬂ %ghl HEREthferiERRSYE! ‘fhé%&ture s
stired at RT overnight, poured onto water and the organic phase is
. washed once more with water. After concentration, the residue is purified
10 by flash chromatography.

) gi vefani des (Exanpl|g526 a-6|h): 0.3
] 15 SR”at 0C to a solution pf 15

Example 2 a: 2'-(Butoxycarbonylaminomethyl)biphenyl-2-carboxylic  acid
2-(2-pyridyl)ethylamide

(s
Mkw@
15

From 0.3 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-
ethylamide (precursor5d) and butyl chloroformate, according to the
‘ general working procedure 69 mg of 2'-(butoxycarbonylaminomethyi)-
20  biphenyl-2-carboxylic acid 2-(2-pyridyl)ethylamide were obtained as an oil.
MS (ES+): m/e = 432 (M+1).

Example 2 b: 2'-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic

acid (3-methylbutyl)amide
25

FSbsans
SASAE

From 0.27 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid (3-methyl-



From 0. 28 mmol of 2'-(benzyl oxycar bonyl am nonet hyl ) bi phenyl 2- car boxylic
“acid (precursor 6) and cycl ohexyl ani ne, according to the general working
procedure 99 ng of 2'-(benzyl oxycarbonyl am nonet hyl) 20
. bi phenyl - 2-carboxylic acid cycl ohexyl an;Hie were obtained. M5 (ES+): me =
443 (Mtl ). Exanple 6 c:
- (Benzyl oxycar bonyl am nonet hyl ) bi phenyl - 2- carboxylic acid phenyl am de 25
I\ O From 0.128yljaraldeo{priicursbr 6 Z)-drizk bepkyixetdardiomyate|riacoordity Ity btheheny!|

58 2-car box&é@%r@c@gr gigﬁb'éédﬂreesh A of 2 {0 Py 1cXGE PR iRohAthE er &

vvor king pro
- (benzyl o@l@mrw%yqz nyiieet ha¢ivlbi pBemetyludylbamide ¢ weral pbhbtaimedti de wer e

opt ai ned. =$HDPCIVS S tﬂ‘/ _14@1]&”)” anrrpl e 6 d.

- ( Benzgl oxy arbonyl am bip carboxylic acid
{N—rrethy N-[2-(2- pyndyl)ethyl]}am de O O/ N OMNM N 10 From 0.28 mmmol of
- (benzyl om@@wbe@n B@ﬁzylbxydé?rbahﬂam@merr%&»dheﬁyamc@r&wweur sor 6)

and 2-[2- (et noe di ne,” according to thée general” working
pr ocedure ar‘?c?‘ié%? @YBZ I|d@at| on by flash chromat ography 54 ng of

- (benzyl oxycar bonyl am nonet hyl ) bi phenyl - 2- car boxyl i ¢ acid
{N—rrethyl -N-[2-(2-pyridyl) Ii| |]}am de were 15 obtained. M5 (ES+): nle =

480 (M+l ). Exanple 6 e:
- (Benzyl oxycar bonybam non#
N ~N O 20 From 0.28 jnol. of o P
- (benzyl ox oyl athi no yl ) bi phenyl 2- carboxylic acid (precursor 6)
di butyl a , accordi mypto the general working procedure and subsequent
ification by flash chromatography 25 82 ny of
- (ben291 oxycar bonyl ani noret hyl ) bi phenyl - 2- car boxyl i ¢ aci d di butyl ani de
were obtai ngtomVS (BF+) : Mm@l = of 73 A-Minindmethylbiphenyl-2-carboxylic  acid
2-(2-pyridyl)-ethylamide  (precursor5d) and benzyl chloroformate,
according to the general working procedure 59mg of
2'-(benzyloxycarbonylaminomethyl)-biphenyl-2-carboxylic acid
15  2-(2-pyridyl)ethylamide were obtained; m.p. 140°C (heptane/EA). MS
(ES+): m/e = 466 (M+1).

Poigheryky 2- carboxyl i c acid di butyl am de /

Example 2 d: 2'-(Butoxycarbonylaminomethyl)biphenyl-2-carboxylic  acid
(8-methylbutyl)amide
20

o /\/\OJCJ)\N ON\/Y

From 0.34 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid (3-methyl-
butyl)amide (precursor5 c¢) and butyl chloroformate, according to the

25 general working procedure 66 mg of 2'-(butoxycarbonylaminomethyl)-
biphenyl-2-carboxylic acid (3-methylbutyl)amide were obtained as a resin.
MS (ES+): m/e = 397 (M+1).

Example 2 e: 2'-(2-Chlorobenzyloxycarbonylaminomethyl)biphenyl-
30 2-carboxylic acid (3-methylbutyl)amide



59 5 Exanple 6 f: 2'-(Benzyl oxycarbonyl am nonet hyl ) bi phenyl 2- car boxyl i c
acid 2-(2-pyridyl)ethylamde I \ / NN Ol / I '\ ON/ I / \ FromQO.28
mol of 2'-(benzyl oxycar bonyl am noret hyl ) bi phenyl 2- carboxylic acid
. (precursor 6) and 2-(2-pyridyl)ethylamne, according to the general working
procedure and subsequent purification 6? flash chromat ography 85 ng of
- (benzyl oxycar bonyl am nomet hyl ) bi phenyl -2 10 carboxylic acid
2- (2-pyridyl)ethyl am de we obtained. Mp. 140C (heptane/ EA); M5 (ES+):
me = 466 (M+l ). 15 Exa

2' - (Benzyl oxy@ar bon am no thI)Bﬁﬁﬁyl 2-carboxylic acid

(2, 4-dif|uor P FI1/ \I O\ ON/ OI/ \l FromO0.28 mol
of (benz carbonyla

and 2, 4-di f 'weA"obenzyl am ne

gnet hyl ) bi phenyl 2- carboxylic acid (precursor 6)
according to 20 the general working procedure
and subsequent purlflcatlon by flash chromat ography 99 ng of
(benzyloxycarbonylanlnonethyl)blphenyl 2car boxylic acid
(2 4-difl quUh’enzyD)?eﬂrmMere obtZramiaomethyishenyhd-earboxglic ( meciq .

Ex | 6 hy d
( Zagp Zet ” " 3u§1re3|(é@§ Yyafni éa p{?@?dr‘s@%%@”ﬁﬁ@%-bhld?ﬂﬁ@ﬂiyi %méfdiéﬁf%%t'elgr gfn' d

mol  of 2’ - BERAEN golq,@aﬁ nsﬁwaaﬁvwbm RIACPEUE dRYNG- R d&&n'?@b&ezﬂ
(precursor gx @naoaylanan@mefw»grm@dwizmmyl|acaddd(3:gwdtmlbbm)am al

wor ki n rocedur e. and, subs C fJ\ash chromat ogr aphy 19
of 2' ?bgnzy}’le&?@%ﬁ'%%%ﬁﬁﬁe%%@ﬁgﬁ%"}I eenyl %§ ():(v/' {a}r onyl ic amg i "
(2,2,2-trifluoroethyl)am de were obtained. M5 (ESt+): me = 443 (M1l ).

e in‘gﬁmﬁf < BT ARTRHB D BIRRRGY 5 cans e g 21 ¢

3-met yI utyl )amide

g

From 0.34 mmol of 2-aminomethylbiphenyl-2-carboxylic acid (3-methyl-

15  butyl)amide (precursor 5c¢) and methyl chloroformate, according to the

general working procedure followed by extraction with EA and purification

by flash chromatography 29 mg of 2’-(methoxycarbonylaminomethyl)-

. biphenyl-2-carboxylic acid (3-methylbutyl)amide were obtained as a resin.
MS (ES+): m/e = 355 (M+1).

20

Example 2 g: 2’-(Phenoxycarbonylaminomethyl)biphenyl-2-carboxylic acid

(3-methylbutyl)amide

(L
e
gBt A=\r T
e

25

From 0.34 mmol of 2-aminomethylbiphenyl-2-carboxylic acid (3-methyl-
butyl)amide (precursor 5 c) and phenyl chloroformate, according to the
general working procedure followed by extraction with EA and purification



[\ 47 nmg of mchl oroperbenzoic acid dissolved in 2 m of nethylene

chlorrde wer e added dropwi se at OCto a solution of 85 ng (0.18 mml) of 15
- (benzyl oxycar bonyl am nomet hyl ) bi phenyl - 2- car boxyli ¢ aci d

; 2=(2-pyridy|)ethy|anide (Exanple 6 f) 25 13 m of nethylene chloride and

the reaction mxture was stirred at RT™Por 12 h. The organi c phase was

washed 2 tinmes with sodi um bi carbonate solution, dried over nagnesium

SU| fate andbgofasnt Cl&rfomlatbgrame@S m@ ®f 2%(phenoxycarbonylaminomethyl)-

-(benzyl o arb yI C
212 (1. oxyﬁiﬁr iRk et IR oR e dbikingd A adesin \y. 1 )
25 The foII6M$ﬂ§$ebanUné§7WNhé)obtained fromthe correspondi ng pyridines
anal ogously to Exanple 7 a Exanpl e No. Structure NB (ES+) nie = RNZ7DbI
~o0~NIl ~ ~~. 0 482 Exanp No. Structure M5 (ES+): ~ ~~ N~ 7
c ~Ni -5~ Fxgmplg? I@e?rnémarbra@@érmry@heapxywb%ﬂamlmrnemyl)blphenyl-
bi phenyl car t give am des (Exanples 8 a-8 c):
0. 44 nmol ?q?ﬁgb%ggﬁgg?PvgbgWFﬂéﬂﬁgngghed dropwi se at 0C to a solution of
0.42 mmol of the appropriate biphenyl carboxylic acid, 0.44 mol of 5 HOBT
and 0. 44 mmobteof EDAC in 5 p@f THF and it is stirred at RT for 4 to 12 h.

The reaction Jji xt rers dil ed W fh d washed with dilute hydrochloric
acid and sodu ar nate spl uffi on” Affter drying over magnesium sul fate
and concentrati ; ke Correspondi ng am de is obtained. 10 Exanpl e

8 a: Benzyl [2'-(1- car barmy met hyl but yl car banoyl ) bi phenyl
2y|rrethy|]carbanate\ o O/ N\ O N/ I O15 FromO0.28 mmol of
- (benzyl oxycar bonyl am nonet hyl ) bi phenyl 2- carboxylic acid (precursor 6)
’ L- | euci nam de hydrochl oride/ triethylamne, according to the gener al
wor ki ng1@r oFsany 8-3¢Bomgl of 2hamingmethylbiphenyl- -2-carboxylic acid (3-methyl-

[2" - (1- car baumy) anﬁdae(d%mws@rémmulda%@rhemdxyﬂphbﬁw biiolsrarrhatgt e 20
b d.
2 D enBerase [ bie, g abwartig Phrsstrues TRt By ir BRI Mt Ef ey 1 or op

I onate \ O 2hd purificaioh by .flaGh civomalogrdptynvv.rag ofm®k(4edarbomethoxy-

- (benzyl oyycachonyhon BT R BbRERY|-3: IS ba B ARG ©

and L- pheny
amide were obtamed as a resin. MS (ES+): m/e =475 (M+1).

Example 2 i: 2'-(2,2-Dimethylpropoxycarbonylaminomethyl)biphenyl-
2-carboxylic acid phenethylamide

. el
R

From 0.45 mmol of 2-aminomethylbiphenyl-2-carboxylic acid phen-
ethylamide (precursor 5 a) and neopentyl chioroformate, according to the
general working procedure followed by extraction with EA and purification

25 by flash chromatography 156 mg of 2'-(2,2-dimethylpropoxycarbonyl-
aminomethyl)biphenyl-2-carboxylic acid phenethylamide were obtained.
MS (ES+): m/e = 445 (M+1).



hydrochl oride/triethylam ne, according to the general working procedure 30
© 230 nmg of methyl 2-{(2'-(benzyl oxycarbonyl am nomet hyI ) bi phenyl
2- car bonyl ] am no} - 3- phenyl propi onate were obtained. M5 (ES+): nie = 523
.62 5 (M1 ). Exanple 8 c:

-(tert-But oxycarbonyl am nonet hyl ) bi pﬁ’ényl -2-carboxylic acid
(2, 4-difluorobenzyl)amde o\ F/ FN\I OO~N~1 From10 muol of

- (tert - buexayaedryd mmi nonet hyl ) bi phenyl 2-carboxylic acid (precursor 7)

e A s A T Sy b

(24d|f|uorobenzl)amde were obtained. Ms (ESH): nmfe 453(|\/Hr1).

Exanpl es 8 15 The foll OWI roducts were obt
-(tert-buléé)g(y ar bonyl am nonet hy g‘l%henyl 2- carbox?/\?I ggsc) d p'P'ec.lrsor 7)

and the corfeMpondi ng anines anal ogously to Exanples 8™e8 c| FExanple
Structure M5 (ES+]: M p. No me 2N I o§ MF418 139 ~ON (/ O} I NI
N8 a~ON) g 41&17)L ~ N8f 161' O ~N
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‘ 5 General procedure for the reaction of aminomethylbiphenyls with sulfonyl
chlorides to give sulfonamides (Examples 3 a to 3 t):
0.66 mmol of the respective sulfonyl chloride is slowly added dropwise at
0°C to a solution of 0.61 mmol of the respective 2'-aminomethylbiphenyl
and 74 mg (0.73 mmol) of triethylamine in 5 ml of methylene chloride.
10  After stirring at RT for 12 h, the reaction mixture is concentrated in vacuo,
the residue is stirred with 25 ml of water for 2h and the crystalllzed
product is filtered off with suction.




63 O~ NIl Il 8gON\ O/ 43259 O\ ~ N\ 8i ~~~/ 431 171 O'N/ i
O~ N\ 8 ~pl ~433 165 ~ONi ~1 Q/ N\ 8k ON~OI ~ F 421 199 O
/| N81L ~~ 397 o N/ Chiral w\ / O/ N8 m~p ~ .~0 461 1~-0 No ~ ( N\ 8
.nh~~~ONJ490 ONIl i O 64 r \ I N\ 80 ~0O-~/ 432 ON Exanpl es

p-8 ac The follow ng products were obt &hed from
2' - (benzyl oxycar bonyl am nonet hyl ) bi phenyl - 2-car boxylic acid (precursor 6)

and the cor rBgppiei Ng35%: @M(3T3ifladeraabyPhenyieufsayamasorBethyBbiphenyl-
2-carboxylic acid phenethylamide

"
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FQC ,S"\ I \/\©
o N O

From 0.61 mmol of 2-aminomethylbiphenyl-2-carboxylic acid phen-

ethylamide (precursor5 a) and 3-trifluoromethylphenylsulfonyl chloride,

according to the general working procedure 272 mg of 2™-(3-trifluoromethyl-

. phenylsulfonylaminomethyl)biphenyl-2-carboxylic acid  phenethylamide
10  were obtained; m.p. 145°C. MS (ES+): m/e = 539 (M+1).

Example 3 b: 2'-(4-Acetylphenylsulfonylaminomethyl)biphenyl-2-carboxylic
acid phenethylamide

15

, From 0.61 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid phen-
. ethylamide (precursor 5 a) and 4-acetylphenylsulfonyl chloride, according
to the general working procedure 258 mg of 2'-(4-acetylphenylsulfonyl-
20 aminomethyl)biphenyl-2-carboxylic acid phenethylamide were obtained;

m.p. 145°C. MS (ES+): m/e = 513 (M+1).

Example 3 c: 2'-(3-Nitrophenylsulfonylaminomethyl)biphenyl-2-carboxylic

acid phenethylamide
25

From 0.61 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid phenethyl-



_ Exanple Structure M5 (ES+): Mp. No. mMme =\ OO/ N''"~ N8 p 'O 460 119C
\ ~ON/ / \ ~Ni 8 go~N1480 ~0~IN~~0\ 0o O/ N. O 8r ~O~N,
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amide (precursor 5 a) and 3-nitrophenylsulfonyl chloride, according to the
general working procedure 272mg of 2-(3-nitrophenylsulfonyl-
aminomethyl)biphenyl-2-carboxylic acid phenethylamide were obtained; m.
p. 145°C. MS (ES+): m/e = 516 (M+1).

Example 3 d: 2'-(Phenylsulfonylaminomethyl)biphenyl-2-carboxylic ~ acid
phenethylamide

By
Qe
,/s'\N o)
S

From 0.61 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid phen-
ethylamide (precursor 5 a) and phenylsulfonyl chloride according to the
general working procedure 224 mg of 2'-(phenylsuifonylaminomethyl)-
biphenyl-2-carboxylic acid phenethylamide were obtained; m. p. 154°C. MS
(ES+): m/e =471 (M+1).

Example 3 e: 2'-(3-Fluorophenylsulfonylaminomethyl)biphenyl-2-carboxylic
acid phenethylamide

.
NP O
o"S\N 0

From 0.61 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid phen-
ethylamide (precursor 5 a) and 3-fluorophenylsulfonyl chloride, according to
the general working procedure 221 mg of 2'-(3-fluorophenylsulfonyl-
aminomethyl)biphenyl-2-carboxylic acid phenethylamide were obtained;
m.p. 153°C. MS (ES+): m/e = 489 (M+1).

Example 3 f: 2'-(4-Ethylphenylsulfonylaminomethyl)biphenyl-2-carboxylic
acid phenethylamide



8 ac ~ 0474\ ~ON/ 1/ \l Ceneral procedure for the reaction of
* ami nomet hyl bi phenyls with isothiocyanates to give thioureas (Exanples 9 a-9
i): 0.36 nmol of the respective isothiocyanate dissolved in 0.5 mM of 5
. nethylene chloride is slowy added dropwi se at OCto a solution of 0.34

of the respective 2'-aninonethyl bidghenyl and 41 ny 66 5 (0.41
nnDI) of triethylamne in 5 m of nethylene chloride. After stirring at RT
for 3 h) thd reaction mxture is concentrated in vacuo, the residue is
stirred wit M of wg and the precipitated product is filtered off
W th suction urbfle R .r%e HPLC. The fol | owi ng products, inter
alia, were ob P th S Way: EXJ e Structure M5 (ES+): No. mle = S N -
9 a~/ 483 N /~ ‘ O 1Sg t N° 466 NFFFNSO9d~o 609
N/ / 0O 67 C~ Ci

From 0.61 mmol of 2-aminomethylbiphenyl-2-carboxylic acid phen-
ethylamide (precursor 5 a) and 4-ethylphenylsulfonyl chloride, according to

5 the general working procedure 250 mg of 2’-(4-ethylphenylsulfonyl-
aminomethyl)biphenyl-2-carboxylic acid phenethylamide were obtained,
m.p. 163°C. MS (ES+): m/e = 499 (M+1).

‘ Example 3 g: 2'-(3-Trifluoromethylphenylsulfonylaminomethyl)biphenyl-
10 2-carboxylic acid benzylamide

e Ol

0
Sy o)
S

From 0.28 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid benzylamide
15  (precursor 5 b) and 3-trifluoromethylphenylisulfonyl chloride, according to
the general working procedure 131 mg of 2'-(3-trifluoromethylphenyl-
sulfonylaminomethyl)biphenyl-2-carboxylic  acid  benzylamide  were
. obtained; m.p. 126°C. MS (ES+): m/e = 525 (M+1).

20 Example 3 h: 2'-(3-Acetylphenylsulfonylaminomethyl)biphenyl-2-carboxylic

acid benzylamide
( ] O N\Q
0
S<
o o N

25 From 0.28 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid benzylamide
(precursor 5b) and 3-acetylphenylsulfonyl chloride, according to the
general working procedure 110mg of 2'-(3-acetylphenylsulfonyl-
aminomethyl)biphenyl-2-carboxylic acid benzylamide were obtained;




9 aS-N~534 NN/ 1 O-NSO9f ~/ ~ 480 NL N~/ \/ N480 9g N\ / p° NF
N/ 537 1F~1 FI ~-NI / FO 68 FN9i S~/ cl 551 NC O N Exanpl es
10 a-10 O The foll ow ng products, inter alia, were obtained by coupling

. 2" -(tertbutyl oxycar bonyl am nonet hyl ) bi genyl -2-carboxylic acid (precursor

7) with 5 correspondi ng am nes anal ogog ly to the methods described for
Exanple 6 or 8: Exanple No.StructureMs (ESt+): me =\0-10 a/ NH ~ O 3840 N
~ OH\i/ O- #pbig2ed. MSNBS+): m/e = 499 (M+1).

Example 3 i: 2'-(3-Nitrophenylsulfonylaminomethyl)biphenyl-2-carboxylic
acid benzylamide

From 0.28 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid benzylamide
. (precursor 5 b) and 3-nitrophenylsulfonyl chloride, according to the general
10 working procedure 115mg of 2'-(3-nitrophenylsulfonylaminomethyl)-
biphenyl-2-carboxylic acid benzylamide were obtained; m.p. 175°C. MS

(ES+): m/e =502 (M+1).

Example 3 j: 2'-(38-Phenylsulfonylaminomethyl)biphenyl-2-carboxylic  acid
15  benzylamide '

SUVe
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. From 0.28 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid benzylamide
20 (precursor5b) and phenylsulfonyl chloride, according to the general
working procedure 95mg of 2'-(phenylsulfonylaminomethyl)biphenyl-
2-carboxylic acid benzylamide were obtained; m.p. 162°C. MS (ES+):

m/e = 457 (M+1).

25 Example 3 k: 2'-(3-Fluorophenylsulfonylaminomethyl)biphenyl-2-carboxylic
acid benzylamide

O N\Q
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"S\N (0]

A0 e
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From 0.28 mmol of 2’-aminomethylbiphenyl-2-carboxylic acid benzylamide

(precursor 5 b) and 3-fluorophenylsulfonyl chloride, according to the

general working procedure 112mg of 2'-(3-fluorophenylsulfonyl-

aminomethyl)biphenyl-2-carboxylic acid benzylamide were obtained;
5 m.p. 147°C. MS (ES+): m/e = 475 (M+1).

Example 3 I: 2'-(Phenylsulfonylaminomethyl)biphenyl-2-carboxylic acid
(3-methylbutyl)amide

(L
@L//S.,?N Y
ARe
. 10

From 0.34 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid (3-methyl-
butyl)amide (precursor 5 ¢) and phenylsulfonyl chloride, according to the
general working procedure 100 mg of 2'-(phenylsulfonylaminomethyl)-

15 biphenyl-2-carboxylic acid (3-methylbutyllamide were  obtained,;
m.p. 127°C. MS (ES+): m/e = 437 (M+1).

Example 3 m: 2'-(4-Fluorophenylsulfonylaminomethyl)biphenyl-
2-carboxylic acid (3-methylbutyl)amide
20

From 0.34 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid (3-methyl-
butyl)amide (precursor 5 c¢) and 4-fluorophenylsulfonyl chloride, according

25 to the general working procedure 122 mg of 2'-(4-fluorophenylsulfonyl-
aminomethyl)biphenyl-2-carboxylic acid  (3-methylbutyl)amide were
obtained; m.p. 149°C. MS (ES+): m/e = 455 (M+1).
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Example 3 n: 2'-(3-Fluorophenylsulfonylaminomethyl)biphenyl-2-carboxylic
acid (3-methylbutyl)amide

From 0.34 mmol of 2-aminomethylbiphenyl-2-carboxylic acid (3-methyl-
butyl)amide (precursor 5 c) and 3-fluorophenylsulfonyl chloride, according
to the general working procedure 118 mg of 2'-(3-fluorophenylsuifonyl-
aminomethyl)biphenyl-2-carboxylic  acid (3-methylbutyl)Jamide were
obtained; m.p. 141°C. MS (ES+): m/e = 455 (M+1).

Example 3 o: 2'-(Isopropylsulfonylaminomethyl)biphenyl-2-carboxylic acid
(3-methylbutyl)amide

(o
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From 0.34 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid (3-methyi-
butyl)amide (precursor 5 c) and isopropylsulfonyl chloride, according to the
general working procedure followed by purification by flash chromato-
graphy 16 mg of 2'-(isopropylsulfonylaminomethyl)biphenyl-2-carboxylic
acid (3-methylbutyl)amide were obtained as an oil. MS (ES+): m/e = 403
(M+1).

Example 3 p: 2'-(Phenylsulfonylaminomethyl)biphenyl-2-carboxylic  acid
2-(2-pyridyl)ethylamide
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~ON/ OH\N I NO10ONnOi "N/ O\ 466 H\ I I I\ I\ ~s NJ 100 ~ ~ 412 O
H\ | Exanples 11 a-11 r: Ceneral procedure for the conversion of the Boc
derivatives of Exanples 10 to ureas: For the renoval of the Boc protective
. group, 1 g of the appropriate conmpound of Exanple 10 were added to 10 m of
a 30% sol uti on of TFA in dichloromethafd. The mixture was stirred at RT for
30 mn and the solvent was renoved in vacuo on a rotary evaporator. The
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Example 3 q: 2'-(4-Fluorophenylsulfonylaminomethyl)biphenyl-2-carboxylic

acid 2-(2-pyridyl)ethylamide
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From 0.3 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-
ethylamide (precursor 5 d) and 4-fluorophenylsulfonyl chloride, according
to the general working procedure 106 mg of 2'-(4-fluorophenyisulfonyl-

15 aminomethyl)biphenyl-2-carboxylic acid 2-(2-pyridyl)ethylamide were
obtained; m.p. 130°C. MS (ES+): m/e =490 (M+1).

Example 3 r: 2'-(3-Fluorophenylsulfonylaminomethyl)biphenyl-2-carboxylic
acid 2-(2-pyridyl)ethylamide
20

From 0.3 mmol of 2-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-
ethylamide (precursor 5 d) and 3-fluorophenylsulfonyl chloride, according

25 to the general working procedure 102 mg of 2'-(3-fluorophenylsulfonyl-
aminomethyl)biphenyl-2-carboxylic acid 2-(2-pyridyl)ethylamide were
obtained; m.p. 123°C. MS (ES+): m/e = 490 (M+1).

Example 3 s: 2'-(Isopropylsulfonylaminomethyl)biphenyl-2-carboxylic acid
30 2-(2-pyridyl)ethylamide
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From 0.3 mmol of 2-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-
ethylamide (precursor 5 d) and isopropylsulfonyl chloride, according to the
5 general working procedure and subsequent extraction with EA 40 mg of
2'-(isopropylsulfonylaminomethyl)biphenyl-2-carboxylic acid 2-(2-pyridyl)-
ethylamide were obtained as an oil. MS (ES+): m/e = 438 (M+1).

. 10  The following compound was obtained analogously to Examples 3 a-3 s:
Example Structure MS (ES+):
No. , \ . m/e =
Example Structure MS (ES+):
No. m/e =
O QL
AR e
o)
. General procedure for the reaction of aminomethylbiphenyls with carbonyl

chlorides to give carboxamides (Examples 4 ato 41):

15  0.36 mmol of the respective sulfonyl chloride is slowly added dropwise at
0°C to a solution of 0.34 mmol of the respective 2'-aminomethylbiphenyl
and 41 mg (0.41 mmol) of triethylamine in 5 ml of methylene chioride.
After stirring at RT for 3 h, the reaction mixture is concentrated in vacuo,
the residue is stirred with 25 ml of water and the precipitated product is

20 filtered off with suction or isolated by extraction with EA.

Example 4 a: 2'-(Benzoylaminomethyl)biphenyl-2-carboxylic acid
(3-methylbutyl)amide

F

F N
FFN
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From 0.34 mmol of 2-aminomethylbiphenyl-2-carboxylic acid (3-methyl-
butyl)amide (precursor 5 c) and benzoyl chloride, according to the general

5 working procedure 75 mg of 2'-(benzoylaminomethyl)biphenyl-2-carboxylic
acid (3-methylbutyl)amide were obtained; m.p. 147°C. MS (ES+):
m/e = 401 (M+1). ‘

‘ Example 4 b: 2'-(Benzoylaminomethyl)biphenyl-2-carboxylic acid
10 2-(2-pyridyl)ethylamide

AL

From 0.3 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-

15  ethylamide (precursor 5 d) and benzoyl chloride, according to the general
working procedure 98 mg of 2'-(benzoylaminomethyl)biphenyl-2-carboxylic
acid 2-(2-pyridyl)ethylamide were obtained; m.p. 135°C. MS (ES+):
m/e = 436 (M+1).

20 Example 4 c: 2'-{[2-(4-Methoxyphenyl)acetylamino]methyl}biphenyl-
2-carboxylic acid 2,4-difluorobenzylamide

25 From 0.5 mmo! of 2'-aminomethylbiphenyl-2-carboxylic acid (2,4-di-
fluorobenzyl)amide (precursor 8 a) and 4-methoxyphenylacetyl chloride,
according to the general working procedure 160 mg of 2'-{[2-(4-methoxy-
phenyljacetylamino]methyl}biphenyl-2-carboxylic acid 2,4-difluoro-
benzylamide were obtained; m.p. 138°C. MS (ES+): m/e = 501 (M+1).
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35 Ceneral procedure for the renoval of the phthalimdo protective group on
~the carrier 78 5 mM of a 10%strength solution of hydrazine in DVF were
added to 1 g of resin |oaded with the Fnoc-protected am no conpound and the
_ mxture was shaken at roomterrperatureoéir 2 h. The resin was filtered off
wi th suction. The resin was then washe times each with 10 ml each of DW
5 and di chl pronet hane. The remval nf an-analytical s wed conpl ete
reaction acgording i gthgat i on. General procedurd for cpupl i ng
W th sulfonyl chl or A OLN N (0. 027 mol ) |of DI PEA and
0. 027 mmol 4he s clorlde|n5n1 of wa aqquto 100 g of
resin | oadej wth t -am no yl bi phenyl - 2-|car boxyl i c

acid and the m xtur gom tenperature for 12 h The resin was
f||tered Of and \vnvadhnrl 3 +| nes uuilg 1(\ rﬂ ganh ni’ m Of

TS O

15 toluene, once with 10 ml of nmethanol and 3 tines W|th 10 m of
dichloronet r in 20
For renoval, ?ﬁeraﬁegﬁlﬂﬁgﬁgsﬁpgngeggggﬁgﬁ éfo? gﬁ%ﬁroa@etlc
acid (3 m/ osqcy@rmes&gmye Uai@ais (&vsamples&raﬁe) The reS| n was filtered and
washed wi th cPL 38mifbl B fie ‘?é Néﬂ@ocyﬁ?@t&%&é’oﬂ%@ reoBVAl oF%éthw%Hewas

concentrate a rotar centrat.or he residue was taken up

di chl or offet m\%"%@ %Jﬂ %%ql dprwiseat §Citea galutionoh @ %"HP@'FFPfdf"Snet hane
and ethyl aggbpéétiver2' mminbh%ihﬂblnh@ﬂppérﬁ uvengmm rﬁh@l)fcsflth@bwmmﬁéoduct S,

inter alia, weeotal int t.r ugt ur ni e
vl v b RigtiRviens criige:“Aisas SR, of RT-Te 8 i rddcioh
mlxture |s concentrated in vacuo, the residue is stirred with 25 ml of water
. and the precipitated product is filtered off with suction or isolated by
10 extraction with EA.

Example 5 a: 2'-[(3-Phenylureido)methyl]biphenyl-2-carboxylic acid
(3-methylbutyl)amide

N\/\r
15
From 0.34 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid (3-methyl-
‘ butyl)amide (precursor5c¢) and phenyl isocyanate, according to the
general working procedure 85 mg of 2'-[(3-phenylureido)methyl]biphenyl-

20 2-carboxylic acid (3-methylbutyllamide were obtained; m.p. 194°C. MS
(ES+): m/e = 416 (M+1).

Example 5 b: 2'-[(3-Phenylureido)methyl]biphenyl-2-carboxylic acid

2-(2-pyridyl)ethylamide
25

N N
' N
\/\E)

From 0.3 mmol of 2'-aminomethylbiphenyl-2-carboxylic acid 2-(2-pyridyl)-
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ethylamide (precursor 5 d) and phenyl isocyanate, according to the
general working procedure 101 mg of 2'-[(3-phenylureido)methyl]biphenyl-
2-carboxylic acid 2-(2-pyridyl)ethylamide were obtained; m.p. 99°C. MS
(ES+): m/e =451 (M+1).
5
Examples 5¢c-5 e
The following compounds were obtained analogously from 2'-amino-
methylbiphenyl-2-carboxylic acid 2-(2-pyridyl)ethylamide (precursor 5 d)
and the corresponding isocyanates:
10 .
‘ Example Structure MS (ES+):
No. m/e =
O
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(
General procedure for the reaction of biphenylcarboxylic acids with amines
to give amides (Examples 6 a-6 h):
0.3 mmol of the respective amine is added dropwise at 0°C to a solution of
15  0.28 mmol of the appropriate biphenylcarboxylic acid, 0.3 mmol of HOBT

20

and 0.3 mmol of DIC in 5 ml of THF and it is stirred at RT for 12 [lacuna].
The reaction mixture is diluted with EA and washed with dilute
hydrochloric acid and sodium bicarbonate solution. After drying over
magnesium sulfate and concentrating in vacuo, the corresponding amide
is obtained.
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From 0.28 mmol of 2'-(benzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid (precursor 6) and benzylmethylamine, according to the
general working procedure 89 mg of 2'-(benzyloxycarbonylaminomethyl)-
biphenyl-2-carboxylic acid benzylmethylamide were obtained. MS (ES+):
m/e = 465 (M+1).

Example 6 b: 2'-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic
acid cyclohexylamide

doiN O

From 0.28 mmol of 2’-(benzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid (precursor 6) and cyclohexylamine, according to the
general working procedure 99 mg of 2'-(benzyloxycarbonylaminomethyl)-
biphenyl-2-carboxylic acid cyclohexylamide were obtained. MS (ES+):
m/e = 443 (M+1).

Example 6 c: 2'-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic
acid phenylamide

S oy~

From 0.28 mmol of 2’-(benzyloxycarbonylaminomethyl)biphenyl-

I ~ o~

N 12 j
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Example 6 a: 2'-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic
acid benzylmethylamide
N
0
L 0
OhAAe
5



Chiral 556 Exanple 13 a:

" 2-{[ 2" - (Benzyl oxycar bonyl am nonet hyl ) bi phenyl 2- car bonyl ] am no) - 4- met hyl pent
anoic acid O\ O5\ O/ N.,, O/ O The conmpound was obtained fromthe
.methyl ester of Exanple 8 r by hydrolysis w th potassium hydroxide in

met hanol / water at 60C. 10 Exanples 1358-13 a The fol |l owi ng conpounds were
obt ai ned by coupling of the carboxylic acid of Exanple 13 a with the .

appropriate t
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N ~ O'N I | oREfhB¥&ylic acid phenylamide were obtained. MS (ES+): m/e = 437 (M+1).

5 Example 6 d: 2'-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic
acid {N-methyl-N-[2-(2-pyridyl)ethyl]}Jamide

L
X, IS
OAAACING

10 From 0.28 mmol of 2'-(benzyloxycarbonylaminomethyl)biphenyi-
2-carboxylic acid (precursor6) and 2-[2-(methylaminoethyl)]pyridine,
according to the general working procedure and subsequent purification by
flash chromatography 54 mg of 2’-(benzyloxycarbonylaminomethyl)-
biphenyl-2-carboxylic acid {N-methyl-N-[2-(2-pyridyl)ethyl]}lamide were

15 obtained. MS (ES+): m/e = 480 (M+1).

Example 6 e: 2'-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic
acid dibutylamide

L
) ©/\0N °

From 0.28 mmol of 2'-(benzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid (precursor 6) and dibutylamine, according to the general
working procedure and subsequent purification by flash chromatography

25 82mg of 2-(benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic acid
dibutylamide were obtained. MS (ES+): m/e = 473 (M+1).



~ ~FFChiral wl N13 a~ 1 O-N1 ~ O O N544 The foll ow ng conpounds were
- obt ai ned by hydrogenol ytic renoval of the Z protective group of the
conpound of Exanple 13 ¢ and subsequent reaction with the appropriate acid

chlorides: 5 Exanple Structure M5 (ESt): No. me = Chiral i 13 f ~ ~1 N~
"556 ONI ~ON~IOF FF ~I - Chiral 189 ~ ~ N554 ON_ _Ni F~FF
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of Exanpl e f &l SHyI ed by hydrolysis and
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/ 5 CGeneral procedure for the coupling of
2' - am nomet hyl bi phenyl - 2-cg oxyI ic acid (2,4-difluorobenzyl)am de with

carboxylic acids to give { oxani des (Exanmples 14 a-14 f): 0.27 nmol of
the appropriate carbgxyli Mxed at RT for 30 min with 0.27 ol
of HOBT and 0 27 mmo|| of EC ph 1 lof JTHF. 10 0.26 mol of
2' - am nomet phenytn2-e¢&r hoxyl i ¢ acid (2, 4-di fluoro benzyl)am de
trifluoroace e di ssol ve 1 mM of THF was then added and the m xture
was stirred at” RT overnight? The reaction mxture was diluted with EA and
washed vgth sodi um bi carbonate solution and water. After concentrating the
organi ¢ phaggy it he PoHedHGEE Wesre PWidddIdRycAdminedthPspRsAYE HPLC

2-carboxylic acid (precursor 6) and 2-(2-pyridyl)ethylamine, according to

the general working procedure and subsequent purification by flash
‘ chromatography 85 mg of 2-(benzyloxycarbonylaminomethyl)biphenyl-2-

10 carboxylic acid 2-(2-pyridyl)ethylamide were obtained. M.p. 140°C
(heptane/EA); MS (ES+): m/e = 466 (M+1).

Example 6 g: 2'-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic
acid (2,4-difluorobenzyl)amide

15
iNJ@(
©/\ON

‘ From 0.28 mmol of 2'-(benzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid (precursor 6) and 2,4-difluorobenzylamine, according to
20 the general working procedure and subsequent purification by flash
chromatography 99 mg of 2'-(benzyloxycarbonylaminomethyl)biphenyl-2-
carboxylic acid (2,4-difluorobenzyl)amide were obtained. MS (ES+): m/e =

487 (M+1).

25  Example 6 h: 2'-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic
acid (2,2,2-trifluoroethyl)amide

| . S
©/\o N O



The foll ow ng compounds were prepared in this way: Exanple Structure M5
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521 F F General procedure for the synt@@sis of biphenyls by Suzuki coupling
(Exanples 15 a-15 b) 58 ng (0.05 mmol ) of tetrakistriphenyl phosphine
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Example 7 a: 2-(Benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic
acid 2-[2-(1-oxypyridyl)]ethylamide
10

Ol vk
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47 mg of m-chloroperbenzoic acid dissolved in 2 ml of methylene chloride
were added dropwise at 0°C to a solution of 85 mg (0.18 mmol) of

15  2'-(benzyloxycarbonylaminomethyl)biphenyl-2-carboxylic acid 2-(2-pyridyl)-
ethylamide (Example 6 f) in 13 ml of methylene chloride and the reaction
mixture was stirred at RT for 12 h. The organic phase was washed 2 times
with sodium bicarbonate solution, dried over magnesium sulfate and
concentrated in vacuo. 79 mg of 2'-(benzyloxycarbonylaminomethyl)-

20 biphenyl-2-carboxylic acid 2-[2-(1-oxypyridyl)]ethylamide were ‘obtained.
MS (ES+): m/e = 482 (M+1).

The following compounds were obtained from the corresponding pyridines
analogously to Example 7 a:

25
Example No. Structure MS (ES+):
m/e =
v
7b ©AOJLN Tk, | 4e2
Example No. Structure MS (ES+):
m/e =
e LI Ny ©
7¢ Q\iN M) 496




~'O N0O2 N According to the general procedure) 350 nmg (79%yield) of the
“nitrosubstituted conpound were obtained as a yellow solid. 85 Exanpl e 15
b: 2'-(t-Butoxycarbonyl am nomnet hyl ) - 4- net hoxybi phenyl 2-carboxylic acid
. (3-nethylbutyl)amde 5 Ov O\ | N/ \ According to the general procedure,
170 my (41 %yield) of the nmethoxysubst8uted conpound were obtained as a
VISCOUS pale oil. Exanpl e 16 a:

-(tert- Buf@é%ar;b@@ébam RIS Fodotioh-cEIbigHyRIzeboy] .8&.@@whn>ayﬂ1mésam d
(3 met hyl butg&am de, O QO NH2 \ N_O, 330 mg (0.75 mml) of the
ni tro-subst it MRleEBAPBID 15 a 15 were dissolved in ethyl
acet at e and 0w4nopehet e madeetn& anihieo geaddedhoopidses af 0°Cdo)a eel‘ungna

spatulatlpf (Vpl h
filtered tho u%%ﬁé% S {? % eReratild @@ﬁ%?%ér{%x@'cc%ﬁ@e rmé?‘té@ gferd: 260
mg (84%5 204@31@1@014@ mmol of EDAC in 5 ml of THF and it is stirred at RT for 4
- (Benzyl o o] t pRan C d
( 3 o o] bu;iéﬁ?!ﬁ T YRERER itkture 4s WG VinP AN WGRSHRRAI With Caifif
ydrochlonc acid and sodium bicarbonate solution. After drying over
magnesium sulfate and concentrating in vacuo, the corresponding amide

is obtained.
10

Example 8 a: Benzyl [2'-(1-carbamoyl-3-methylbutylcarbamoyl)biphenyl-

‘ 2-ylmethyljcarbamate
v, J
0 N SN

saasek

15

From 0.28 mmol of 2'-(benzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid (precursor8) and L-leucinamide hydrochloride/
triethylamine, according to the general working procedure 180 mg of benzyl
[2'-(1-carbamoyl-3-methylbutylcarbamoyl)biphenyl-2-yimethyl]carbamate

20 were obtained. MS (ES+): m/e = 474 (M+1).

. Example 8 b: methyl 2-{[2'-(benzyloxycarbonylaminomethyl)biphenyl-
2-carbonyl]amino}-3-phenylpropionate

5 Ul X
) ©/\o N O

From 0.28 mmol of 2'-(benzyloxycarbonylaminomethyl)biphenyl-
2-carboxylic acid (precursor6) and L-phenylalanine methyl ester
hydrochloride/triethylamine, according to the general working procedure
30 230mg of methyl 2-{[2'-(benzyloxycarbonylaminomethyl)biphenyl-
2-carbonyl]lamino}-3-phenylpropionate were obtained. MS (ES+): m/e = 523



5 10 15 20 25 30 150 ng (0.35 nmmol) of the nethoxy-substituted conpound of
" Exanple 15 b were dissolved in 5 m of anhydrous nethyl ene chloride and
slowy treated at -70C with 1.4 m (1.4 nmol) of a 1 nolar solution of
_boron tribromde in n-hexane. After 10 pmin, the reaction solution was
slowy warned to OC. After 2 h at this @%rrperature it was neutralized with
saturated sodi um hydrogencar bonate solution, extracted with a total of 40
m of nethyl@nejychl oride, dried over sodiumsul fate and concentrated. O

t he crude product (88 ng) of 2'-am nonethyl -4-hydroxybi phenyl -2-carboxylic
acid (3-nethyl butyl)am de obtained, 30 ng (0.1 nmol) were dissolved in 3 m
of net hyl eneExzirhprei 8le: 2r(tent-Beadydavibdryldrimmgngty)diphenyl)2-oarkioxylst hyl am ne
and 27 nmg ( carbonyl oxysuccininde. After 3 h, the

m xture was aéﬁ}&wﬁ'“%b%@?%@r% chl oride, washed with water, and the
organi ¢ phase was dried over sodi um sulfate and purified by RP HPLC. 8 ng
of 2'-(benzyl oxycarbonyla Fyb < 4F hydr oxybi phenyl - 2- carboxyl i ¢ acid
(3-net hyl butyl ) am de we i 5 a dark oil. Exanple 17a: tert-Butyl
{1-12" - (3-nethyl botyl car ) i) -2-ylJethyl }carbamate 0 ~O 'N N
2.2 g (10 mmol ojl\N-oc (R phenyl et hyl ami ne were dissolved in 50 nl of
anhydrous THF, \ €ool™d 1
solution in pentane, 2 ml) of tert-butyllithium The m xture was war med
to -20C in the course of 2 h, then 4.5 mM (40 mml) of trimethyl borate
were added and it was warnmed to RT. The solution was cooled to 0C,
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procedure (see

2- br omp- N- ( 3ohta §51b)3rﬂ2/@n=l=é§3e(M:r1)after chr omat ogr aphi ¢ purification,
af f orded 85 (0 2 mmol) of the biphenyl. 5 Exanples 17 b - 17 e: The
enant i oner W@% ogt ai ned anal ogously to exanple 17 a. By renoval of the
Boc group an XRESE AhPi nt o t he correspondi ng carbamates, the conpounds

17a and 16/b Teee doliowinged protiactshe Wérec onpbiaitksd of frewarrptzbaeﬁ-'bmoxy-ﬂe. VS
(ES*) - Bxanpl ga111\3'8nﬁtafnth%Mre%yl)'ﬁﬁhe%yil-é-éyrb&)hic" acid ?precursor 7) and the

corresponding amines analogously to Examples 8 a-8 c:
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procedures described in exanples 1 to 17: 88 M5 (ES+): Exanpl e No.
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Examples 8 p-8 ac
The following products were obtained from 2-(benzyloxycarbonylamino-
methyl)biphenyl-2-carboxylic acid (precursor 6) and the corresponding
5 amines analogously to Examples 8 a-8 c:
Example Structure MS (ES+):| M.p.
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General procedure for the reaction of aminomethylbiphenyls with isothio-

cyanates to give thioureas (Examples 9 a-9 i):

0.36 mmol of the respective isothiocyanate dissolved in 0.5ml of
methylene chloride is slowly added dropwise at 0°C to a solution of

0.34 mmol of the

respective  2'-aminomethylbiphenyl

and 41mg
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(0.41 mmol) of triethylamine in 5 ml of methylene chloride. After stirring at
RT for 3 h, the reaction mixture is concentrated in vacuo, the residue is
stirred with 25 ml of water and the precipitated product is filtered off with
suction or purified by preparative HPLC.

The following products, inter alia, were obtained in this way:

Example Structure MS (ES+):
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first isolated and defollicul at ed. RNAGEncodlng Kvl .5 synthesized in vitro
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Kvl. 5 protei
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t wo- m croellectrode |volyageicl anp 10 techni que. The Kvl.5 channels vere in
this case as a rule ated using voltage junps to O nV and 40 n¥ | asting
500 ns. The bath wags d with a solution of the foll gwi ng conposition:
NaCl 96 mM| KCI 2 nM a21.8mM MA2 1 MM HEPES 5 nM (titrated with
NaOH to pH|7.4). The§p periments were carried out at rjoom Sgperature.
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anplifier (JAxon Ins SA) and MaclLab DY A converter and
sof tware (AD nstrun alia). The substances accordi ng
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96 WO 01/25189 PCT/ EPO0/ 09151 Patent clainms 5 A conpound of the formula I
"R(6) R(4) R(5} ~~"/ NR( 0 R31) ~~R(3 R1) Oy R(8) R(2) R(7) in
which: R(1) is C(OOR(9), SO02R(10), COR(11), C(ONR(12)R(13) or 10
CCQ(S)NR(12)R(13); R(9) is CXH2X-R(14); x is 0, 1, 2, 3 or 4, where x cannot
be 0 if R(14) is OR(15) or S02Me; R(14)68s alkyl having 1, 2, 3, 4, 5 or 6
carbon ato 15 cycloalkyl having 3, 4, 5 6, 7) 8, 9 Q_or 11 carbon

atons, CF3,
bi phenyl yI,
3, 4, 5, 6,
furyl, thie
substit ut ed
F, C, Br,
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carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,
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Examples 10 a-10 o

The following products, inter alia, were obtained by coupling 2'-(tert-
butyloxycarbonylaminomethyl)biphenyl-2-carboxylic acid (precursor 7) with
corresponding amines analogously to the methods described for
Example 6 or 8: '
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Examples 11 a-11 1:
General procedure for the conversion of the Boc derivatives of
Examples 10 to ureas:
For the removal of the Boc protective group, 1g of the appropriate
compound of Example 10 were added to 10 mi of a 30% solution of TFA in
dichloromethane. The mixture was stirred at RT for 30 min and the solvent
was removed in vacuo on a rotary evaporator. The residue was taken up
in ethyl acetate and washed with saturated sodium hydrogencarbonate
solution. The organic phase was dried over magnesium sulfate and
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General working procedures for the preparation of compounds according
to the invention by means of solid-phase synthesis:

The quantitative data in the procedures in each case always relate to the
resin loading, which were determined by UV photometry after removal of
the Fmoc protective group (see for example”The Combinatorial Chemistry

Catalog”,

Novabiochem).
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U 10 U 10  washed with 1 mi of dichloromethane. The combined removal solution was
concentrated in a rotary concentrator. The residue was taken up in
dichloromethane and chromatographed on silica gel using

. 25 dichloromethane and ethyl acetate or purified by preparative HPLC.

The following products, inter alia, were obtained in this way:
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The following compounds were obtained by hydrogenolytic removal of the
Z protective group of the compound of Example 13 ¢ and subsequent

. reaction with the appropriate acid chlorides:
5
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Starting from the compound of Example 8 z, the following compound was
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General procedure for the coupling of 2'-aminomethylbiphenyl-2-carboxylic
acid (2,4-difluorobenzyl)amide with carboxylic acids to give carboxamides
(Examples 14 a-14 f):
0.27 mmol of the appropriate carboxylic acid was stirred at RT for 30 min
with 0.27 mmol of HOBT and 0.27 mmol of EDAC in 1 ml of THF.
10 0.26 mmol of 2-aminomethylbiphenyl-2-carboxylic acid (2,4-difluoro-
benzyl)amide trifluoroacetate dissolved in 1 ml of THF was then added
and the mixture was stirred at RT overnight. The reaction mixture was
diluted with EA and washed with sodium bicarbonate solution and water.
After concentrating the organic phase, the products were purified by
15 means of preparative HPLC.

The following compounds were prepared in this way:
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General procedure for the synthesis of biphenyls by Suzuki coupling
(Examples 15 a-15 b)

58 mg (0.05 mmol) of tetrakistriphenylphosphine palladium and 1 mmol of
the appropriate bromide were added to dimethoxyethane (10 ml) gassed
with argon. After 10 min, 1.5 mmol of the appropriate boronic acid were
added and finally 1 ml of a 2 molar sodium carbonate solution (2 mmol).
The mixture was heated to reflux under argon for 18 h, cooled and diluted
with 30 ml of methylene chloride. The mixture was washed with water and
saturated sodium chloride solution, dried over sodium sulfate, concentrated
and purified by chromatography on silica gel.

Example 15 a: 2'-(tert-Butoxycarbonylaminomethyl)-4-nitrobiphenyl-
2-carboxylic acid (3-methylbutyl)amide

y

According to the general procedure, 350 mg (79% yield) of the nitro-
substituted compound were obtained as a yellow solid.
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330 mg (0.75 mmol) of the nitro-substituted compound of Example 15 a
were dissolved in ethyl acetate and hydrogenated under a hydrogen
atmosphere (1 bar) using a spatula tipful of 10% palladium on carbon. After
2 h, the mixture was filtered through Celite and the clear solution was
concentrated. Yield: 260 mg (84%).

Example 16 b: 2’-(Benzyloxycarbonylaminomethyl)-4-hydroxybiphenyl-
2-carboxylic acid (3-methylbutyl)amide
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2.2 g (10 mmol) of N-Boc-(R)-phenylethylamine were dissolved in 50 ml of
anhydrous THF, cooled to -78°C and treated dropwise with 14 ml (1.5 M
solution in pentane, 21 mmol) of tert-butyllithium. The mixture was warmed

25 to -20°C in the course of 2 h, then 4.5 mi (40 mmol) of trimethyl borate
were added and it was warmed to RT. The solution was cooled to 0°C,
acidified to pH 6 using 10% HCI, the aqueous phase was extracted with
dichloromethane, and the combined organic phases were washed with
saturated NaCl solution, dried and concentrated. The boronic acid was

30 obtained as a pale yellow solid foam which was used without further
purification.
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15 The following compounds were prepared analogously to the procedures
described in examples 1 to 17:
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5 Kv1.5 channels from humans were expressed in Xenopus oocytes. For
‘ this, oocytes from Xenopus laevis were first isolated and defolliculated.
RNA encoding Kv1.5 synthesized in vitro was then injected into these
oocytes. After Kv1.5 protein expression for 1-7 days, Kv1.5 currents were
measured on the oocytes using the two-microelectrode voltage clamp

10  technique. The Kv1.5 channels were in this case as a rule activated using
voltage jumps to 0 mV and 40 mV lasting 500 ms. The bath was rinsed

with a solution of the following composition: NaCl 96 mM, KCI2 mM,
CaCl2 1.8 mM, MgCl2 1 mM, HEPES 5mM (titrated with NaOH to

pH 7.4). These experiments were carried out at room temperature. The

15 following were employed for data acquisition and analysis: Geneclamp
amplifier (Axon Instruments, Foster City, USA) and MacLab D/A converter

and software (ADInstruments, Castle Hill, Australia). The substances
according to the invention were tested by adding them in different
concentrations to the bath solution. The effects of the substances were
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Fraomples, E@mmpl%& {Gson [Example 1Cs50 |Example ICsg
No. [pM] No. [uM] No. [uM] No. [LuM]
1a 6.1 2a 2.6 4a 4.1 6h 3.0
1b 3.3 2b 0.8 4c 1.4 7a ~6.0
1d 1.0 2¢ 0.7 4d 1.8 8a 0.3
1e 0.5 2d 1.7 49 3.4 8b 0.9
1f 0.4 2e 3.4 4h 1.8 8d 6.4
19 0.4 2f 7.1 4i 4.7 8j 4.5
1h 4.3 2g 3.3 4] 7.1 8 k 3.1
1i 1.7 2h 2.5 4 k 2.2 81 3.5
1] 0.2 2i 3.3 41 0.8 8m 5.2
1k 24 2] 25 5a 4.5 8n - 3.7
11 1.4 2k 3.8 5c¢ 7.8 80 8.4
im 0.7 2m 2.6 5d 1.9 8p 1.4
1in 1.4 3d 1.7 5e 7.2 8¢9 7.3
10 4.4 3k 24 6a 4.4 8r 1.0
1r 0.8 1 2.6 6b 1.8 8s 1.0
Example [C50 |Example I[Csp [Example ICs0 |Example ICsg
No. [uM] No. [uM] No. [uM] No. [uM]
1s 1.7 3p 1.9 6c 2.5 8 x 3.3
1t 1.3 3r 1.5 6d 3.1 8y 2.8
1u 0.8 3 3.0 6e 3.6 8z 1.6
8 aa 0.8 8 ab 1.2 8 ac 1.1 9b 3.0
9¢ 2.0 of 2.2 94g 2.2 11a 2.3
11b 7.3 11d 3.3 119 7.8 11h 5.8
111 2.7 11m 3.3 11n 5.9 110 4.4
11p 7.3 12¢ 11.2 12 f 11.3 129 9.1
12h 4.8 12 | 10.3 12m 7.7 13b ~3.0
13¢c 1.4 13d 0.5 13 e 2.8 13 f 3.4
13 g 1.1 13 h 1.4 13 1.2 14 a 3.6
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R(8)
R(2)
R(7)
in which:
R(1) is C(O)OR(9), SO2R(10), COR(11), C(O)NR(12)R(13) or
10 C(S)NR(12)R(13);
R(9) is CxHox-R(14);
X is0,1,2,3o0r4,

where x cannot be 0 if R(14) is OR(15) or SO2Me;
R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms,
15 cycloalkyl having 3, 4, 5, 6, 7, 8,9, 10 or 11 carbon
atoms, CF3, CoFs, C3F7, CHoF, CHFo, OR(15),
SO2Me, phenyl, naphthyl, biphenylyl, furyl, thienyl
‘ or an N-containing heteroaromatic having 1, 2, 3,
4,5, 6,7, 8or9 carbon atoms,

20 where phenyl, naphthyl, biphenylyl, furyl,
thienyl and the N-containing hetero-
aromatic are unsbustituted or substituted
by 1, 2 or 3 substituents selected from the
group consisting of F, Cl, Br, I, CF3, OCF3,

25 NO2, CN, COOMe, CONHp, COMe, NHa,
OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino;

30 R(15) is alkyl having 1, 2, 3, 4 or 5 carbon
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100& ()- '.>D .. E 10%& ()- ..E 10%& o atoms, CF3 or phenyl which is

unsubstituted or substituted by 1, 2 or 3
substituents selected from the group

5 consisting of F, Cl, Br, I, CF3, NOo, CN,

COOMe, CONHz, COMe, NHa, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl

10 and methylsulfonylamino;

R(10), R(11) and R(12)
independently of one another are defined as R(9);

‘ R(18) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFsg;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
15 R(3) is CyHay-R(16);

y is0,1,2,3or4,

where y cannot be 0 if R(16) is OR(17) or SOoMe;

R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CFj,

20 C2Fs5, C3F7, CHoF, CHF2, OR(17), SOsMe, phenyl,
naphthyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 8, 7, 8 or 9 carbon atoms,

where phenyl, naphthyl, furyl, thienyl and the

N-containing heteroaromatic are unsubstituted or

25 substituted by 1, 2 or 3 substituents selected from

‘ the group consisting of F, Cl, Br, |, CF3, OCFa,
NO2, CN, COOMe, CONHz, COMe, NHp, OH, alkyl

having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,

2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,

30 methylsulfonyl and methylsulfonylamino;

R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon
atoms, cycloalkyl having 3, 4, 5 or 6 carbon atoms,
CF3, phenyl or 2-, 3- or 4-pyridyl,
where phenyl or 2-, 3- or 4-pyridyl are
35 unsubstituted or substituted by 1, 2 or 3
substituents selected from the group
consisting of F, Cl, Br, |, CF3, OCF3, NOo,
CN, COOMe, CONHp2, COMe, NHs, OH,
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2, 3 or 4 carbon atoms, alkoxy having 1, 2,

3 or 4 carbon atoms, dimethylamino,

20 sulfamoyl, methylsulfonyl and
methylsulfonylamino;
Y is0,1,20r3;
w is0,1,2o0r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon
‘ 25 atoms;

R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms:
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;
or

R(3) and R(4)

30 together are a chain of 4 or 5 methylene groups, of which one
methylene group can be replaced by -O-, -S-, -NH-, -N(methyl)- or
-N(benzyl)-;

R(5), R(6), R(7) and R(8)
independently of one another are hydrogen, F, Cl, Br, I, CF3, NOo,
35 CN, COOMe, CONHz, COMe, NHo, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethyl-
amino, sulfamoyl, methylsulfonyl or methylsulfonylamino;
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or its pharmaceutically acceptable salts.

2. A compound of the formula | as claimed in claim 1, in which
10 R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9) is CxHox-R(14);
X is0,1,2, 30r4,
’ where x cannot be 0 if R(14) is OR(15);
R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl
15 having 3, 4, 5, 6, 7, 8 or 9 carbon atoms, CFg3,
CaFs, OR(15), phenyl, furyl, thienyl or an
N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
7, 8 or 9 carbon atoms, '
where phenyl, furyl, thienyl and the
20 N-containing heteroaromatic are
unsubstituted or substituted by 1, 2 or 3
substituents selected from the group
consisting of F, Cl, Br, CF3, OCF3s, NOo,
CN, COOMe, CONHz, COMe, NHg, OH,
‘ 25 alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methyisulfonyl
and methylsulfonylamino;
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms,
30 cycloalkyl having 3, 4, 5 or 6 carbon
atoms, CF3 or phenyl,
which is unsubstituted or substitu-
ted by 1, 2 or 3 substituents
selected from the group consisting
35 of F, Cl, Br, CF3, NO2, CN,
COOMe, CONH2, COMe, OH,
alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 or 4
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, 6, 7, 8 or 9 carbon atoms, CF3, CoF5, OR(17),

. phenyl furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,

15 where phenyl, furyl, thienyl and the N-containing

heteroaromatic are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group
consisting of F, CI, Br, CF3, OCF; NO2, CN,
COOMe, CONHy, COMe, NH2, OH, alky! having 1,
20 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon  atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(17) is alkyl having 1, 2, 3, 4 or 5 carbon atoms,
: cycloalkyl having 3, 4, 5 or 6 carbon atoms, CFj,
‘ 25 phenyl or 2-, 3-, or 4-pyridyl,
where phenyl or 2-, 3- or 4-pyridyl are
unsubstituted or substituted by 1, 2 or 3
substituents selected from the group
consisting of F, Cl, Br, CF3, OCF3, NOp,
30 CN, COOMe, CONHp, COMe, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino;
35 or
R(@) is CHR(18)R(19);
R(18) is hydrogen or C;Hp,-R(16), where R(16) is defined as
indicated in claim 1 above;
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substituted by 1, 2 or 3 substituents
selected from the group consisting of F, ClI,
Br, CF3, OCF; NO2, CN, COOMe,
CONHz, COMe, NHp, OH, alkyl having 1,
2, 3 or 4 carbon atoms, alkoxy having 1, 2,
3 or 4 carbon atoms, dimethylamino,

sulfamovl, methylsulfonyl and
methylsulfonylamino;
\' is0,1,20r3;
w is0,1,2o0r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon

atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFj3;
R(5), R(6), R(7) and R(8)
independently of one another are hydrogen, F, Cl, Br, CF3, NOo,
CN, COOMe, CONH2, COMe, NHy, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethyl-
amino, sulfamoyl, methylsulfonyl or methylsulfonylamino;
R(30) and R(31)
independently of one another are hydrogen or alkyl having 1, 2 or
3 carbon atoms;
or
R(30) and R(31)
together are a chain of 2 methylene groups;
or its pharmaceutically acceptable salts.

3. A compound of the formula | as claimed in claims 1 or 2, in which:
R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9) is CxHox-R(14);
X is0,1,2, 3o0r4,
where x cannot be 0 if R(14) is OR(15);
R(14) is cycloalkyl having 3, 4, 5, 6, 7, 8 or 9 carbon
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/Y sulfamoyl, methylsulfonyl and methyl-
sulfonylamino;
v is0,1,20r3;
w is0,1,20r3;
5 R(21) is hydrogen or alky! having 1, 2, 3, 4 or 5 carbon
atoms;

R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl
having 3, 4, 5, 6, 7, 8 or 9 carbon atoms, CFg,
10 OR(17), phenyl, furyl, thienyl or an N-containing
heteroaromatic having 3, 4 or 5 carbon atoms,
where phenyl, furyl, thienyl and the

. N-containing heteroaromatic are
unsubstituted or substituted by 1 or 2
15 substitutents selected from the group

consisting of F, Cl, Br, CF3, OCF;, CN,
COOMe, CONHg, COMe, NHz, OH, alkyl
having 1, 2 or 3 carbon atoms, alkoxy
having 1 or 2 carbon atoms,

20 dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino;

R(17) is alkyl having 1, 2, 3 or 4 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon
atoms, CF3, phenyl or 2-, 3- or 4-pyridyl,

‘ 25 where phenyl or 2-, 3- or 4-pyridyl
are unsubstituted or substituted by
1, 2 or 3 substituents selected
from the group consisting of F, Cl,

Br, CF3, OCF; CN, COOMe,
30 CONHz, COMe, OH, alkyl having
1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methyl-

sulfonyl and methylsulfonylamino;

35 R(4) is hydrogen or alkyl having 1 or 2 carbon atoms:
R(5), R(6), R(7) and R(8)

independently of one another are hydrogen, F, Cl, Br, CF3, CN,

COOMe, CONHz, COMe, NHo, OH, alkyl having 1, 2 or 3 carbon
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which is unsubstituted or substitu-
ted by 1 or 2 substituents selected
from the group consisting of F, CI,
Br, CF3, CN, COOMe, CONHgo,
COMe, OH, alkyl having 1, 2 or 3
carbon atoms, alkoxy having 1 or 2

35
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S10994& ()-10 & 10 & 10 & sulfamoyl,  methylsulfonyl and
methylsulfonylamino;
R(10), R(11) and R(12)
5 independently of one another are defined as R(9);
R(13) is hydrogen;
R(2) is hydrogen or alkyl having 1, 2 or 3 carbon atoms:
R(3) is CyHay-R(16);
y is0,1,2,3or4,

10 where y cannot be 0 if R(18) is OR(17);

R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 3,

4,5, 6,7, 8 or9 carbon atoms, CF3, OR(17), phenyl, furyl,

. thienyl or an N-containing heteroaromatic having 3, 4 or 5
carbon atoms,

15 where phenyl, furyl, thienyl and the N-containing

heteroaromatic are unsubstituted or substituted by
1 or 2 substituents selected from the group
consisting of F, Cl, Br, CF3, OCF3, CN, COOMe,
CONHz, COMe, NHp, OH, alkyl having 1, 2 or 3
20 carbon atoms, alkoxy having 1 or 2 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and

methylsulfonylamino;
R(17) is alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CFj3,

‘ 25 phenyl or 2-, 3- or 4-pyridyl,

where phenyl or 2-, 3- or 4-pyridyl are
unsubstituted or substituted by 1, 2 or 3
substituents selected from the group
consisting of F, Cl, Br, CF3, OCF3, NOo,

30 CN, COOMe, CONHz, COMe, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino;

35 R(4) is hydrogen or alkyl having 1 or 2 carbon atoms;

R(5), R(6), R(7) and R(8)
independently of one another are hydrogen, F, Cl, Br, CFg, CN,
COOMe, CONHz, COMe, NHg, OH, alky! having 1, 2 or 3 carbon
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15 R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl

having 3, 4, 5, 6, 7, 8 or 9 carbon atoms, CFs3,
phenyl or pyridyl,
where phenyl and pyridyl are unsubstituted
or substituted by 1 or 2 substituents
20 selected from the group consisting of F, Cl,
CF3, OCF3, OH, alkyl having 1, 2 or 3
carbon atoms and alkoxy having 1 or 2
carbon atoms;
R(10), R(11) and R(12)
. 25 independently of one another are defined as R(9);
R(13) is hydrogen;
R(2) is hydrogen;
R(3) is CyH2y-R(16);
y is0,1or2;
30 R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5
or 6 carbon atoms, CF3, phenyl or pyridyl,
where phenyl and pyridyl are unsubstituted or
substituted by 1 or 2 substituents selected from the
group consisting of F, Cl, CF3, OCF3, OH, alkyl
35 having 1, 2 or 3 carbon atoms and alkoxy having 1
or 2 carbon atoms;
R(4) is hydrogen;
R(5), R(6), R(7) and R(8)
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10
6. A compound of the formula | as claimed in one or more of claims 1,2, 4
or 5, in which:
®
R(1) is C(O)OR(9) or COR(11);
15 R(9) is CxHax-R(14);

X is0,1,20r3;

R(14) is cycloalkyl having 5 or 6 carbon atoms or phenyl,
where phenyl is unsubstituted or
substituted by 1 or 2 substituents selected

20 from the group consisting of F, Cl, CFsg,
OCFj, alkyl having 1, 2 or 3 carbon atoms
and alkoxy having 1 or 2 carbon atoms:
R(11) is defined as R(9);
R(2) is hydrogen;
. 25 R(8) is CyHoy-R(16);

y is0,1or2;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5
or 6 carbon atoms, CF3, phenyl or pyridyl
where phenyl and pyridyl are unsubstituted or
30 substituted by 1 or 2 substituents selected from the
group consisting of F, CI, CF3, OCF3, alkyl having
1, 2 or 3 carbon atoms and alkoxy having 1 or 2
carbon atoms;
R(4) is hydrogen;
35 R(5), R(6), R(7) and R(8)
independently of one another are hydrogen, F, CF3, alkyl having 1,
2 or 3 carbon atoms or alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)
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are hydrogen;
or its pharmaceutically acceptable salts.

7. A compound of the formula | as claimed in one or more of claims 1 to 8,
and its pharmaceutically acceptable salts for use as a pharmaceutical.

8. A pharmaceutical preparation, comprising an efficacious amount of at
least one compound of the formula | as claimed in one or more of claims 1
to 6 and/or a pharmaceutically acceptable salt thereof as active compound,
together with pharmaceutically acceptable vehicles and additives and, if
appropriate, additionally one or more other pharmacological active
compounds.

9. The use of a compound of the formula | as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the
production of a medicament having K* channel-blocking action for the
therapy and prophylaxis of K" channel-mediated illnesses.

10. The use of a compound of the formula | as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the
production of a medicament for the therapy or prophylaxis of cardiac
arrythmias which can be eliminated by action potential prolongation.

11. The use of a compound of the formula | as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the
production of a medicament for the therapy or prophylaxis of re-entry
arrythmias.

12. The use of a compound of the formula | as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the
production of a medicament for the therapy or prophylaxis of
supraventricular arrythmias.

13. The use of a compound of the formula | as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the
production of a medicament for the therapy or prophylaxis of atrial
fibrillation or atrial flutter.
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14. The use of a compound of the formula | as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the
production of a medicament for the termination of atrial fibrillation or atrial
flutters (cardioversion).

15. A pharmaceutical preparation comprising an efficacious amount of at
least one compound of the formula | as claimed in one or more of claims 1
to 6 and/or of a pharmaceutically acceptable salt thereof and of an IKr
channel blocker as active compounds, together with pharmaceutically
acceptable vehicles and additives.

16. A pharmaceutical preparation comprising an efficacious amount of at
least one compound of the formula | as claimed in one or more of claims 1
to 6 and/or of a pharmaceutically acceptable salt thereof and of an IKs
channel blocker as active compounds, together with pharmaceutically
acceptable vehicles and additives.

17. A pharmaceutical preparation comprising an efficacious amount of at
least one compound of the formula | as claimed in one or more of claims 1
to 6 and/or of a pharmaceutically acceptable salt thereof and of a beta-
blocker as active compounds, together with pharmaceutically acceptable
vehicles and additives.



