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By binding cGMP, and owing to the resulting regulation of phosphodiesterases, ion
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channels and protein kinases, guanylate cyclase plays an important réle in various
25  physiological processes, in particular in the relaxation and proliferation of smooth
muscle cells, in platelet aggregation and platelet adhesion and in neuronal signal
transmission, and also in disorders which are based on a disturbance of the
abovementioned processes. Under pathophysiological conditions, the NO/cGMP
system can be suppressed, which may lead, for example, to hypertension, platelet
30  activation, increased cell proliferation, endothelial dysfunction, atherosclerosis,

angina pectoris, cardiac insufficiency, thromboses, stroke and myocardial infarct.

Owing to the expected high efficiency and few side effects, a treatment of such
disorders which targets the influence of the ¢cGMP signal path in organisms and is

35  NO-independent is a promising approach.

Hitherto, for the therapeutic stimulation of soluble guanylate cyclase use has
exclusively been made of compounds such as organic nitrates whose effect is based



excl usivel y been made of compounds such as organic nitrates whose ef¥etkB 20
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the pyrazole derivatives described in WO 98/16223, WO 98/16507 and

WO 98/23619).

The stimulating effect, asserted in the literature, of isoliquiritigenin and of fatty

25 acids, such as, for example, arachidonic acid, prostaglandin endoperoxides and fatty
acid hydroperoxides, on soluble guanylate cyclase could not be confirmed (cf., for
example, Hoenicka et al., J. Mol. Med. 77 (1999), 14).

If the haem group of soluble guanylate cyclase is removed, the enzyme still shows a
30  detectable catalytic basal activity, i.e. as before, cGMP is formed. The remaining
catalytic basal activity of the haem-free enzyme cannot be stimulated by any of the

abovementioned known stimulators.

Stimulation of haem-free soluble guanylate cyclase by protoporphyrin IX has been
35  described (Ignarro et al., Adv. Pharmacol. 26 (1994), 35). However, protoporphyrin
IX can be considered to be a mimic of the NO-haem adduct, owing to which the
addition of protoporphyrin IX to soluble guanylate cyclase should result in the



LX can be considered to be a mmc of the NO haem adduct, ow ng to whi Efg 72004
the addition of protoporphyrin I X to soluble guanyl ate cycl ase shoul d
result in the 24 FEB2004 3 formation of an enzynme structure which
corresponds to the haem contai ni ng sol ubl e - guanyl ate cycl ase which is
stinmulated by NO This is also confirnmed by the fact that the stinulating

ef fect of prot or%%{t.phyrfi n1Xis | ncreaslﬁgrﬂb t he cE\IOi Edﬁgendent_, . but

haem dependent OTTATOMAE AP SRZXFRS SIroptwie Y el CpRNgSN) tag Ragmp-captainingsoliyhle 5
Schni edeber gs ghamytate Phrdaseaelnth is3Gfmulkéd by NOHDisis ihalshesifommed byar@aikndat have
been descri be ich are capable of stinulatin sol,ubl e anyl ate cycl ase
i ndependent | y%%l%@a%%?#%f?SEBr%?%%W“q hef%lé‘g'@ﬁie@n'@’. thi@%‘t‘“‘%ﬁ%”@ﬁt' [ ect
of the presenthatmideperident, t stirdelasirofY Grédidesumibod s above t(vHildcheat n&lnt Nabinyn
cardi ovascrl ar. .di_sor i I-.s. whi ch can be treated by

i nfluenci ng t 89}'1&%?%%?‘8{3% Pfﬁ%ﬁﬁcglh§§§r’g§wﬁs“. The abovenenti oned obj ect
is achieved by using, for the preparation of 15 nedi canents, conpounds

whi ch are cap i i : : : :
i ndependent | y%lgl‘l E@hgﬁ% "wgﬂwggﬁ%iﬁﬁ%‘%g&g? gg%ﬁt%l??h%tlﬁ%%%gga%égég}"ﬁlﬁlf'%ﬁl%gI Yy,
it has been f sdlnbletgvanylatheydaseripdepsngrntinedé thetiagm gpep prepetyirethofenzyme.

stinul ati ng sol ubl e guanyl ate cycl ase al so i ndependently of the haem group
present 20 in _the enzyne. The biological activity of these stinulators is
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cyclase. In comididSicul® didtedab oy Sthed AsdFdehe AhrdrRaURdGeadt B ifRn&AOWR f rom
the prior art timyl atars of soluble guanylate cyclase,” the conpounds
according to fﬁg/ﬂfﬂﬁ PN &@EHFabl e of  stinulating both the

haem cont ai ning and the haemfree form of sol uble guanylate 25 cyclase. In
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hand, the action of "these novel st cannot ocked by the
haem dependent i nhi bitor of sol uble guanylate 30 cycl ase,

1H 1, 2, 4- oxadisa#gRisirighy, 38)hasl WeBP¥hhd) 1Ha AR&e (LFPQompbihds which BRVEIpable of
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organi sme20 in the enzyme. The biological activity of these stimulators is based on an entirely
novel mechanism for stimulating soluble guanylate cyclase. In contrast to the above-
described compounds which are known from the prior art as stimulators of soluble
guanylate cyclase, the compounds according to the invention are capable of
stimulating both the haem-containing and the haem-free form of soluble guanylate
25 cyclase. In the case of these novel stimulators, the stimulation of the enzyme is
therefore effected via a haem-independent route, which is also confirmed by the fact
that, on the one hand, the novel stimulators do not show any synergistic action with
NO at the haem-containing enzyme and, on the other hand, the action of these novel
stmulators cannot be blocked by the haem-dependent inhibitor of soluble guanylate

30 cyclase, 1H-1,2 4-oxadiazol-(4,3a)-quinoxalin-1-one (ODQ).

This is a novel therapeutic approach for the treatment of cardiovascular disorders and
other disorders which can be treated by influencing the cGMP signal path in
organisms.

35
EP-A-0 345 068 describes, inter alia, the aminoalkanecarboxylic acid (1) as an

intermediate in the synthesis of GABA antagonists:



35 EP-A-0 345 068 describes, inter alia, the am noal kanecarboxyl i cjacgy (i)
as an internediate in the synthesis of GABA antagonists: 24 FFB2004 -4

(1) WD 93/00359 describes the am noal kanecarboxylic acid (2) as an
internmediate in 5 peptide synthesis and-i4s use as an active conpound for
treating disorders of the central nervous system MO OH (2) However,
nei t her of these two publications nentions that such 10

am noal kanecar boxylic acids can have a stinulating effect on soluble

guanyl at e

stinul ating

cycl ase which i
enzynme. According to a pre

Txgdependent of the haem group present in the
lerreo enbodi mrent of the present invention, for
sol ubl e guany ycl ase i ndependently of the haem group

present in the enzynme, 15 a noalkanecarb ylic acids of the formula (1)
are used: (R3) X-(RL)» W-NY-A-R2 (1) i ich 2 4 FEB 2004 -5 V is(
absent, 0, NR4, NRACONR4, NRASR, ~oONR4 or (15(O) 0g S in which

10 R4 independently of any othegr radlcal R4 Ich may be present, is
hydr ogen, straight-chain branched al kyl having up to 8 carbon atons,

cycl oal kyl
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having 3 to

WO 93/00359 describes the aminoalkanecarboxylic acid (2) as an intermediate in
peptide synthesis and its use as an active compound for treating disorders of the

central nervous system:
Me

MeO

However, neither of these two publications mentions that such
aminoalkanecarboxylic acids can have a stimulating effect on soluble guanylate

cyclase which is independent of the haem group present in the enzyme.
According to a preferred embodiment of the present invention, for stimulating
soluble guanylate cyclase independently of the haem group present in the enzyme,

aminoalkanecarboxylic acids of the formula (I) are used:

3
(R /x—(rf)

in which



8 carbon atons, aryl having 6 to 10 carbon atons or aryl al kyl haV|q94?qum“
18 carbon atons, where the aryl radical for its part nay be nono-

pol ysubstituted by hal ogen, alkyl, al koxy having up to 6 carbon atons, 15
0is O | or 2, Qis absent, straighp-chaﬁﬁ or branched al kyl ene,
straight-chain or branched al kenediyl or straight-chain or branched

al ki nediyl having in each case up to 12 carbon atons, which may in each
case contain one 20 or nore groups fro t he roup consisting of 0, S(O

NR5, CO, NR5SC2 oV CONRSbserd, GhiNRf, m@yammgm a0, NRISGYIEO0! CONR Dyt

hal ogen, hydroxyl or al y having up to 4 carbon atons, where optionally
any two atons of the aboveftenti oned chain may be attached t o one anot her
formng a three- to eight-nenbered ring, 25 30 in which R5 is hydrogen,
straight - qpaln or branched adﬁw chaving up to 8 carbon atons or cycl oal kyl
having 3 to 8 carbon atons may be substituted by hal ogen or al koxy
having up to 4 carbon atons, pis O, | or 2, 35 Y is hydrogen, NR8R9, aryl
having 6 to 10 carbon agoms, agagfRRidC ofr gnyS At Ahlital G CNARNE FaN el NG 1
to 9 carbon atons and up'to teroa omthe group consisti q

N and 0 or straight 2 + FEB ZG@ﬁﬁmlcﬁhﬂhﬁﬁﬁﬁbréﬁ@ﬁ@&cﬁv%l@%ﬂk?ﬁhﬁ%v@hﬂ 3 to

8 carbon atons, which may al sgh abpt 3¢ heear¥dm Mbmyhe cﬂoatli@)ﬁ ﬁ?{\qh C3 1o
radicals nmay in each case be ﬁ?no- to trisubst tuted © {5 ght chain or
S

branched H kyl, straight-chai n® 6o AEREd 4978 rPTor
branched al kenyl st rai ght - chairplaikyl bfaamghedtoalllsambonshtbmsgrwheedﬂahél 91
branched alkoxyalkoxy strai ght ranc ed halo%eno | k

l .
strai ght-chain or branched halrga'galag?rkg%?a 25 e 3o °8f po?ysulgstl'tuted by
halogen, alkyl, alkoxy having up to 6 carbon atoms,

15 0 1s0,1or2,

Q is absent, straight-chain or branched alkylene, straight-chain or
branched alkenediyl or straight-chain or branched alkinediyl having in
each case up to 12 carbon atoms, which may in each case contain one

20 or more groups from the group consisting of O, S(0),, NR?, CO,
NR’SO; or CONR’ and which may be mono- or polysubstituted by
halogen, hydroxyl or alkoxy having up to 4 carbon atoms, where
optionally any two atoms of the abovementioned chain may be

attached to one another forming a three- to eight-membered ring,

25
in which
R? is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to & carbon atoms
30 which may be substituted by halogen or alkoxy having up to
4 carbon atoms,
P is0, 1 or2,
35 Y is hydrogen, NR*R®, aryl having 6 to 10 carbon atoms, an aromatic or

saturated heterocycle having 1 to 9carbon atoms and up to
3 heteroatoms from the group consisting of S, N and O or straight-



having in each case up to 8 carbon atons, straight-chain or branch%d £f ;
cycl oal kyl having 3 to 8 carbon atons, halogen hydr oxyl, CN, SRe, %ﬁﬁ
NR7COR10, NR7CONR7R10 or CONR'R 22, in which 15 20 25 30 35 R6 is hydrogen,
strai ght-chain or branched al kyl haV|ng uﬁ’to 8 carbon atons,

strai ght-chain or branched hal ogenoal kyl havi ng up to 8 carbon atons or

cycl oal kyl having 3 to _,8.car on at.ons nde of any
radi cal R7 which nmay be 'B”}egre ]Ea"dfcéi Wﬁ[}"r‘aﬁij’é awg aﬁo ?‘ﬂmarWB&CEMed

al kyl having up to 8 casbbmatiichedviarN,cycl oaI kyl havi ng 3 to 8 carbon

atonms, R8, R9, R' and d n r_are hy
strai ght-chain or branc‘ﬁl;'m(?}e tﬁ%‘é‘f&?@ r?@m%ll‘h e alaﬁﬁogseqbcrrgﬂﬁ%eta 'ﬁ’gﬂv ed
having up to 8 carbon ah}ormral@lt-yhamhamhrrgn@etloaﬂ(@i cairdght-ctaonsar  hrenaliegdnat i ¢

heterocyclg having 1 tﬁﬁ&ﬁﬁa%'g%t @{Nﬂﬁ% cHJ?d m]é_l:? Q%%R@ﬁaq‘g%n ragénl}%jt he

group consisting of S car
cycl oal kyl having 3 to @kexat tﬁérrﬂlﬁt@ﬁh@ﬂ @rr bsanr:h@ﬂ eoxpilkore ftxarghtichaiS0@R1 3,

where the aryl radical S r y
hal ogen, hydroxyl, CN, t}j\lx%gcﬂea ha@@grehoﬂﬁ Q?rampﬁ'a”gIoﬁoﬁg%éﬁﬁgr}gﬂd@;ﬁgéﬁgoﬁg

hal ogenoal koxy ~ havi ng hﬁmcomeeaéarcs%ﬁnu&f%%ﬁarben HGHRS, §Hﬁl§bi-@mpsbﬂsclmd R9
or R" and R12 may be aly:RalksH hh@ngetAR hiB6k afd?ﬁ:i“h@ ganf}wﬁ?oxyq)rCN SRS,

Si X- merrbered ring whi Cﬁo%ngn&%hBO%[@rl\lﬂ\JCC?N 8%%,11{12

in which

R® is hydrogen, straight-chain or branched alky! having up to
15 8 carbon atoms, straight-chain or branched halogenoalkyl
having up to Bcarbon atoms or cycloalkyl having 3 to

8 carbon atoms,

R’ independently of any other radical R’ which may be present
20 1s hydrogen, straight-chain or branched alkyl having up to

8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,

R R° R and R" independently of one another are hydrogen,
straight-chain or branched alkyl, straight-chain or
25 branched alkenyl having up to 8carbon atoms, aryl
having 6 to 10carbon atoms, an aromatic heterocycle
having 1 to 9 carbon atoms and up to 3 heteroatoms from
the group consisting of S, N and O, arylalkyl having 8 to
18 carbon atoms, cycloalkyl having 3 to 8 carbon atoms
30 or a radical of the formula SO,R ",
where the aryl radical for its part may be mono- or
polysubstituted by halogen, hydroxyl, CN, NO,, NH,,
NHCOR’, alkyl, alkoxy, halogenoalkyl or halogenoalkoxy
having up to 6 carbon atoms,
35 or two substituents R* and R® or R'' and R" may be
attached to one another forming a five- or six-membered

ring which may contain O or N,



in which, 5 10 15 20 R13 is straight-chain or branched al kyl havi ng LifpFtB 200
4 carbon atons or aryl having 6 to 10 carbon atons, where the aryl radical
for its part may be nono- or polysubstituted by hal ogen, CN, N2, alkyl,

al koxy, hal ogenoal kyl or hal ogenoal koxy -having up to 6 carbon atoms, R O
i s hydrogen, straight-chain or branched al kyl having up to 12 carbon
atons, straight-chain or branched al kenyl having up to 12 carbon atons,
aryl having 6 to 10 carbon atons, an aromatic heterocycle having 1 to 9
carbon atons and up to 3 hetereatvmh, fromthe group consisting of S N and
0 or cycloal kyl having 3 to 8 carbon atons, which may furthernore
optionally be substituted by halogen hydroxyl CN, NO2, NH2, NHCOR?,

al kyl, al koxy, hal ogenoal kyl oR!? hakog@mgmhmﬁmyohamumgmﬂpmkﬂ ﬁaﬁﬁbeﬁto

atons; andfor the cyclic radicals Ln each cas

trisubstituted by aryl having 6 to %@bgﬁﬁggﬁ(gtBﬁgmvgg%éPdﬁéFﬂﬁnﬁFm“
saturated heterocycle having | to @hemrthenrylatdins fandsmarttmaﬁbdﬁmtoaboat ons
from the group consisting of S, N I dV|aN
25 which nmay be attached directly os&g?ugm%%grg@ﬁ%gg% E%b%‘%b? k)ﬁﬁ‘;l‘
SO2NR7, CONR7, straight-chain or brbalogedalilyk ydrehelogsnaadiiaglyt -hahiagnuporo
branched al kenedi yl, straight-chain Qérbg gﬂed al kyl oxy, straight- chain

or branched oxyalkyloxy, strai ght - c aln or anched sul phonyl al kyl ,
strai ght-é&Pain or branched thioal kyl having in each 30 case up to 8 carbon

atoms and which may be gwho- tg g drégéhskﬂrﬁlg'ﬁte&ambé(r §xtahéﬂeﬂhélkﬁhﬁdv Ofip
branched al kyl, straight-chain or branched g‘i‘fe‘é‘ strai t chalrg

branched al koxyal koxy, strai ghl?€#EePh a@ﬂ“sb?té‘ﬁ alngy) 'E)"@ g atkanyl ha"mg
strai ght-chain or branched hal ggenoatdeboyatoms, aryl having 6 to 10 carbon atoms, an

aromatic heterocycle having 1 to 9 carbon atoms and up to
15 3 heteroatoms from the group consisting of S, N and O or
cycloalkyl having 3 to 8 carbon atoms, which may
furthermore optionally be substituted by halogen, hydroxyl,
CN, NO,, NH,, NHCOR’, alkyl, alkoxy, halogenoalkyl or
halogenoalkoxy having up to 6 carbon atoms;

and/or the cyclic radicals may in each case be mono- to trisubstituted
by aryl having 6 to 10carbon atoms, an aromatic or saturated
heterocycle having 1 to 9 carbon- atoms and up to 3 heteroatoms from
the group consisting of S, N and O, which may also be attached via N,

25 which may be attached directly or via a group G, S, SO, SO,, NR’,
SO;NR’, CONR’, straight-chain or branched alkylene, straight-chain
or branched alkenediyl, straight-chain or branched alkyloxy, straight-
chain or branched oxyalkyloxy, straight-chain or branched
sulphonylalkyl, straight-chain or branched thioalkyl having in each

30 case up to 8 carbon atoms and which may be mono- to trisubstituted
by straight-chain or branched alkyl, straight-chain or branched alkoxy,
straight-chain or branched alkoxyalkoxy, straight-chain or branched
halogenoalkyl,  straight-chain or branched halogenoalkoxy,
carbonylalkyl or straight-chain or branched alkenyl having in each

35 case up to 6carbon atoms, halogen, SR® CN, NO; NR®R’,
CONR"R'’or NR"*COR"7,



car bonyl al kyl or straight-chain or branched al kenyl havi ng. i n each 33 kPN
up to 6 carbon atons, hal ogen, SR6, CN, NO2, NR8R9, CONR "$R 'or NR 14CCR

17, 24FEB20 8 5 10 15 20 25 and 30 35 in which R14 is hydr ogen,

strai ght-chain or branched al kyl having ug- to 8 carbon atonms or cycl oal kyl
having 3 to 8 carbon atons, R15, R16 independently of one another are

hydr ogen, straight- chajn or branched al kyl having up to 8 carbon atons,
cycl oal kyl having 3 to 1 ¥hiFRon atons, aryl having 6 to 10 carbon atons or

a radical of the formul R"“S2R18, isWyeFdget, h@raaghybhdla@tﬁadncmralk 1%9%{'5 C(%ay

be nono- or polysubstituted by hal droxyl

al kyl, al koxy, hal ogenoal kyl or ggﬂg%é?/ '}/ﬁ&'\}%u’\%’%tr@ % 10 & Gehpn

atons, in which R8 is straight- Czhﬁﬂnﬁl, or branched al kyl having up to 4

car bon atﬁns or aryl having 6 to 10 carbon atons, where the aryl radical

for its p may be mono-_ or pol ysubstituted by haI ogen, hydroxyl, CN,

NO2, NH2, NHCOR7, al kyl R"aRKoxy, ~integendeniyabkphe amnothat egaehsmbgﬂxystﬂaag\m-ng up

to 6 carbon atons, chain or branched alkyl having up to 8 carbon atoms,

cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to

10 carbon atoms or a radical of the formula SO,R'S,

10 where the aryl radical for its part may be mono- or
polysubstituted by halogen, hydroxyl, CN, NO,, NH,,
NHCOR7, alkyl, alkoxy, halogenoalkyl or

halogenoalkoxy having up to 6 carbon atoms,

in which
15
R'"™ s straight-chain or branched alkyl having up to
4 carbon atoms or aryl having 6 to 10 carbon
atoms,
where the aryl radical for its part may be mono-
20 or polysubstituted by halogen, hydroxyl, CN,
NO,, NH., NHCOR’, alkyl, alkoxy,
halogenoalky! or halogenoalkoxy having up to
6 carbon atoms,
25 and
R" is hydrogen, straight-chain or branched alkyl having up
to 12 carbon atoms, straight-chain or branched alkenyl
having up to 12carbon atoms, aryl having 6 to
30 10 carbon atoms, an aromatic heterocycle having 1 to

9 carbon atoms and up to 3 heteroatoms from the group
consisting of S, N and O or cycloalkyl having 3 to
8 carbon atoms, which may furthermore optionally be
substituted by halogen, hydroxyl, CN, NO,;, NHj,
35 NHCOR’, alkyl, alkoxy, halogenoalkyl or
halogenoalkoxy having up to 6 carbon atoms;



R17 is hydrogen, straight-chain or branched al kyl having up to 12 q'afrr@omm‘
atons, straight-chain or branched al kenyl having up to 12 carbon ; ons,
aryl having 6 to 10 carbon atonms, an aromatic heterocycle having 1 to 9
carbon atons and up to 3 heteroatons from%he group consisting of S, N and
0 or cycloalkyl having 3 to 8 carbon atons, which may furthernore
optionally be substituted, by hal ogen, hydroxyl, CN, NO2, NH2, NHCOR?,

al kyl, al koxy, hal ogenoaPRY/Pr B cyp &ﬁé&ﬂﬂbg@ﬁh‘%r"% agIeIpaty ¢rahiwated
atoms; 24 FEB7904 9 and/ eirbbbRI€CHSNAE 118A0CADNRYMP8r b 38t Bfbrated
aromatic or saturated carbocycle having 1 to 10 carbon atons _or an
aromatic or saturated h ?%F’Gﬁ‘g‘&ﬁ@vﬁlﬁ/#n‘@ 9 carBon APH AR dtPo ks 3dsKrearmy 3
heteroatoms fromthe gréom herssgtdongisoie & S, N andlo0, 5 R3 is hydrogen,

hal ogen, straight-chain or branched al kyl, straight-chain or branched

hal ogenoal kyl, straight-chain or branched al koxy, or al koxycarbonyl having
in each case up toR4 caisoyiragenmiialoghi, sNaRhothaiNGt BRARhID aikyl, whrhight-dRiR0 25

30 35 R19 and R20 i ndepende one ther. ; hydr ogen

strai ght-chain or br ancﬁreg)rgﬁc%ﬁi q{% “"'H&%E@’ tsgralcﬁ['??aaﬂ%o?{ gfaBF&edoF]kgw'l 84l kyl
having 3 to 8 carbon atlosycarhdngl bavinginezpeh cisearp tb 4 aarkhn aldins, CN, NO» or
strai ght-chain or branckgdsgkyl ene having up to 6 carbon atons or

10 in which
R' and R independently of one another are hydrogen,
straight-chain or branched alkyl having up to
4 carbon atoms or cycloalkyl having 3 to
15 8 carbon atoms,
m 18 an integer from 1 to 4,
W 1$ straight-chain or branched alkylene having up to 6 carbon atoms or
20 straight-chain or branched alkenediyl having up to 6 carbon atoms

which may in each case contain a group from the group consisting of
0, S(0)4, NR”', CO and CONR?', or is CO, NHCO or OCO,

in which
25
q 1s0, 1 or2,
R” 1s hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,
30
u is straight-chain or branched alkyl having up to 4 carbon atoms,
A is aryl having 6 to 10 carbon atoms or an aromatic heterocycle having

1 to 9 carbon atoms and up to 3 heteroatoms from the group consisting
35 of S, N and O,

which may optionally be mono- to trisubstituted by halogen, straight-

chain or branched alkyl, straight-chain or branched halogenoalkyl,



straight-chain or branched al kenediyl having up to 6 carbon atons FPB 1004
may in each case contain a group fromthe group consisting of O, S(d)

NR21, CO and CONR21, or is CO NHCO or Oinvvhichqiso,lorZ R21|s
hydrogen, straight-chain or branched al kyf*having up to 8 carbon atons or
cycl oal kyl having 3 to 8 carbon atons, Uis strai ght-chain or branched

al kyl having up to 4 ca ons A i r 10 carbon .ato or
an aromatic heterocycl egtE |[r?lgi;1am on ¥ Shc?g %lﬁoﬁ gcngﬁlg‘oﬁ%()ff)‘ x lﬁ)r“éi[an;o
from the group consi st|h:g/mg)lﬁp$4Nahm @meCNhN@WW fR¥al Iy be nono- to

trisubstituted by hal ogﬁ,I E fraight- chain or branched alkyl,
strai ght-chain or branched 'hal ogenoal kyl, 41 2A FEB2604 -10 strai ght-chain

or branched al koxy, halogenoalkoxy or al koxycarbonyl having up to 4 car bon

atons, CN,5NC2 or NR22RRZ, .. lik®@hich 5 104 R%-?q
mdependently of one anot hagr are each ]1h éigg%r%gﬁstraé’%ht arn or br anch d
al kyl having up to 8 carbon atons or Qﬁﬂkyﬂtfﬂlﬂh&‘&hﬁg or thyagchedr byl

atoms, carbonylal kyl or sul phonyl al ky| havite 0p {RERARINY hiorfsOF%4ciBhlky!

CONR25R26, in which .
having 3 to 8 carbon atoms, carbonylalkyl or

sulphonylalkyl,
10
R? s tetrazolyl, COOR* or CONR¥R?,

in which
R* is hydrogen, alkyl having 1 to 8 carbon atoms or
15 cycloalkyl having 3 to 8 carbon atoms,

R* and R* independently of one another are each hydrogen,
straight-chain or branched alkyl having up to
8 carbon atoms, cycloalkyl having 3 to 8 carbon
20 atoms or a radical of the formula SOgR”,
or R® and R* together form a five- or six-

membered ring which may contain N or O,

in which
25
R” is straight-chain or branched alkyl
having up to 4 carbon atoms or aryl
having 6 to 10 carbon atoms,
where the aryl radical for its part may be
30 mono- or polysubstituted by halogen,
CN, NO,, alkyl, alkoxy, halogenoalkyl
or halogenoalkoxy having up to 6 carbon

atoms,

35 X 1s straight-chain or branched alkylene having up to 12 carbon atoms or
straight-chain or branched alkenediyl having up to 12 carbon atoms

which may in each case contain one to three groups from the group



R24 is hydrogen, alkyl having 1 to 8 carbon atons or cycl oal kyl h?\gipgg Zaﬂh
to 8 carbon atons, R25 and R26 i ndependently of one another are each :
hydr ogen, straight-chain or branched al k}/l having up to 8 carbon atons,
cycl oal kyl having 3 to 8 carbon atons or b-radical of the formula S®RR27,
or R25 and R26 together forma five- or six- nenbered ring which may
contain Nor 0O, in which R27 is,st[al = ghajn anched al kyl = having up
to 4 carbon atoms or ar‘iﬂnSISH%Pﬁé’ %&bgrﬁ% cgbb%gf%%m?ryﬁﬂ’é?@g‘ﬁé‘aéﬁnﬁlﬁ
radical for its part nay lecarbmnatons( wheteyhe bt irhditddobits baft aganbe mohb- NO2,
al kyl, al koxy, hal ogenoal kyl| r l.ogenoal kaxy Jravi up.to 6.,carb

Btoms. X 1o strarghts ordiohsofuRRradiagy CRIN g dfkebs Gus@apahy
atons or strai ght-chaior ledogenaalkdredhaiinkemedi § tarbav atognsuphere diooabhybary

atoms whigh may in eacfy c ' , : up 2w
FEB200& - 15(::L 5 consi sti n‘tga“"o?g@‘,sc‘%? g%%\%%gh%h%?ﬁ]ﬁ%g&hfgé 3&0é$g%(%§%oxy
having 6 to 10 carbon waemslkyhtleim foimeingayhree-ddictghit-neppberadsringart may be
nono- or pol ysubstituted by hal ogen, CN, NO2, al kyl, al koxy, hal ogenoal kyl
or hal ogenoal koxy having up to 6 carbon atons, where optionally any two
atons of the abovementi@ngicthai ns are attached to one another via an

al kyl chain, formng a three- to eight-nenbered ring, in which 10 r is 0, 1

or 2, R2810 r is0,1o0r2,
R® s hydrogen, alkyl having | to 8 carbon atoms or cycloalkyl
having 3 to 8 carbon atoms, 7
15 R” s hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,
n islor2,
20 R'  istetrazolyl, COOR* or CONR’'R*,
in which
R is hydrogen, alkyl having 1 to 8 carbon atoms or
25 cycloalkyl having 3 to 8 carbon atoms,
R’ and R* independently of one another are each hydrogen,
straight-chain or branched alkyl having up to
8 carbon atoms, cycloalkyl having 3 to 8 carbon
30 atoms or a radical of the formula SO;R33 ,
in which
R* is straight-chain or branched alkyl
35 having up to 4 carbon atoms or aryl

having 6 to 10 carbon atoms,



i s hydrogen, alkyl having | to 8 carbon atons or cycl oal kyl having_.3 bﬁhB
carbon atons, 15 R29 is hydrogen, straight-chain or branched alkylzﬁa @M
up to 8 carbon atonms or cycloal kyl having 3 to 8 carbon atons, nis 1 or
2, 20 R is tetrazolyl, COOR30 or CONR3' RB2; in which R30 is hydrogen,

al kyl having 1 to 8 carbon atons or 25 cycloal kyl having 3 to 8 carbon
atonms, 30 R31 and R32 independently of one another are each hydrogen,

strai ght-chain or branched al kyl having up Whereghe avbhtdicat fordis pagtonaaby |

having 3 to 8 carbon atoms or a radical ofyhhe fopr?my@bsﬁggga% mmge?.h 35
R33 is straight-chain or branched aIkyI haV|n§«g 0" 4 carbon atons’ or
2s

aryl having 6 to 10 carbon atons, FEB 9D 13Ky, plkoxy, hrleganoalky! ar vyl

radical for its part may be nono- or poI ysm&u(ydeu{)ﬁgo,t}yhﬁﬁ{ i 6 cdebbn NO2,
al kyl, al koxy, hal ogenoal kyl or halogenoalkox aV|ng up to 6 carbon
atoms, and’its stereoisoners and salts. Pref@P g nce is given here to
conpounds of the formula (I) in which Vis absent, 0, NR4, NRACONR4,

NRACO, NR4ASO2, COO R4 or
andis stereoisomers and salts.

Preference is given here to compounds of the formula (I)

10
in which

\Y is absent, O, NR*, NR*CONR®, NR*CO, NR*SO,, COO, CONR* or
S(0)o,
15
in which

R* independently of any other radical R* which may be

present, is hydrogen, straight-chain or branched alkyl

20 having up to 8carbon atoms, cycloalkyl having 3 to
8 carbon atoms, aryl having 6 to 10carbon atoms or

arylalky! having 7 to 18 carbon atoms, where the aryl

radical for its part may be mono- or polysubstituted by

halogen, alkyl, alkoxy having up to 6 carbon atoms,
0 is0, ! or2,

Q is absent, straight-chain or branched alkylene, straight-chain or

branched alkenediyl or straight-chain or branched alkinediyl having in

30 each case up to 12 carbon atoms, which may in each case contain one
or more groups from the group consisting of O, S(O),, NR®, CO,

NR’SO, or CONR® and which may be mono- or polysubstituted by

halogen, hydroxyl or alkoxy having up to 4 carbon atoms, where

optionally any two atoms of the abovementioned chain may be

35 attached to one another forming a three- to eight-membered nng,

in which



S(Oo, in which 20 25 30 35 R4, independently of any other radical ?Rf BB
branched al kyl havi ng up
to 8 carbon atons, cycloal kyl having 3 to 8 carbon atons, aryl having 6 to
10 carbon atons or arylalkyl having 7 tell8 carbon atons, where the aryl
radical for its part may be nono- or polysubstituted by hal ogen, alkyl,

may be present, is hydrogen, straight-chain or

al koxy having up to 6 carbon atons, Qo is 0, 1

or 2,

i s absent,

strai ght-chain or branched al kyl ene, straight-chain or branched al kenediyl
or straight-chain or braAched aljidegdnykirfigmidddin & bRAMRICARA msn;gqlopl?o
nore groups fromthe

carbon atons, which may in each case contai'n one

or

group consisting of 0, S(O P, RRrarbor@lomyRrsSyplogkylcapse @ /AR HBMpe

nono- or polysubstituted by hahpaanay bysibokditeddy lldee Ybr Bk NBaHRe hP1H
carbon atops, where optionall Cag% two atons of the abovenenti oned chain

may be at?ached to one anot he

25 %a three- to eight-nenbered ring, in

whi ch 24FEB2004 -13 5 R5 is hydrogen, straight-chain or branched al kyl
having up to 8 carbon atons oréféclgalkyl having 3 to 8 carbon atons
SgrPI'

whi ch may be substitute8 by hal
p 10

t al koxy having up to 4 carbon atons,

Y is hydrogen, NR®R®, aryl having 6 to 10 carbon atoms, an aromatic or

10 saturated heterocycle having 1 to 9carbon atoms and up to

3 heteroatoms from the group consisting of S, N and O or straight-

chain or branched cycloalkyl having 3 to 8 carbon atoms, which may

also be attached via N,

where the cyclic radicals may in each case be mono- to trisubstituted

15 by straight-chain or branched alkyl, straight-chain or branched

alkenyl, straight-chain or branched alkinyl, straight-chain or branched

alkoxy, straight-chain or branched alkoxyalkoxy, straight-chain or

branched halogenoalkyl, straight-chain or branched halogenoalkoxy

having in each case up to & carbon atoms, straight-chain or branched

20 cycloalkyl having 3 to 8 carbon atoms, halogen, hydroxyl, CN, SR,
NO;, NR*R®, NR'COR'®, NR’CONR'R'? or CONR''R"?,

in which
25 R® is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms, straight-chain or branched halogenoalkyl
having up to 8 carbon atoms or cycloalkyl having 3 1o
8 carbon atoms,
30 R’ independently of any other radical R’ which may be present

is hydrogen, straight-chain or branched alkyl having up to

8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,

R® R’ R''and R" independently of one another are hydrogen,
35 straight-chain or branched alkyl, straight-chain or branched
alkenyl having up to 8carbon atoms, aryl having 6 to

10 carbon atoms, an aromatic heterocycle having 1 to



is 0, 1 or 2, Yis hydrogen, NR8R9, aryl having 6 to 10 carbon at ong @i 9oy,
aromatic or saturated heterocycle having | to 9 carbon atons and up to @
het eroatons fromthe group consisting of S, N and O or straight- chain or
branched cycl oal kyl having 3 to 8 carbon-&ons, which may al so be attached
via N, where the cyclic radicals may in each case be nono- to
trisubstituted 15 by straight-chain or branched al kyl, straight-chain or
branched al kenyl, straight-chaf#ben al‘)?"&ﬁ@ﬁ@d’%%%}‘ire,m%?m&ifw -t &retpor

branched al koxy, straight - chaidhsRfin® oS Mednd Itk axyalkkPXiving B @i Bdarisdai n
or branched hal ogenoal kyl , straight- h ip or. branched hal o enoalkoxy
having in each case up to 8 cai'BBR QCIREY BRYing 4A? S CARCR aMyPriiadical o
cycl oal kyl having 3 to 8 carbothe #ima SOsRGgen, hydroxyl, CN, SR6, N2,
NRSR9, NR7 0, NR7CONR7R10 or CO\I&\]’]R'% in.wf?i{:h 25 R6 i s hydrogen,
strai ght-chain or branched al k{PThRaliendkih dical glog Jify PAM aPghte mono- " or
strai ght-chain or branched hal mdesubsatitkyed blakalogenyphytdoo:8/1,c &Noo NGt ONHL,,0r
cycl oal kyl having 3 to 8 car 0 j I an t her
radi cal R7 which may be pr ese%ﬁ(ﬁsﬁr@%ﬁggagﬁ?dsﬁggﬁggﬂ%ﬁgkgnh%j)(?ge %ﬂﬁ%ed
al kyl having up to 8 carbon ahaymg uptodyadripal #¢ms,having 3 to 8 carbon

atoms, 35 R$, R9, R' and RI2 igfdgpendsiilsniORI0NG 05N %(F}S Ig?’g@%gf’d}

straight-chain or branched al kyl, straight-chain or branched
havi ng up!® o 8 carbon atons, adttarhasaia aae @netber fiayming Bdiveatos rhiX-membgredmat i c
het erocycl e having | to 2 FEB R hichhmay bAtadh o3rpen atons and up to 3
het eroatons fromthe group consisting of S, N and 0, arylal kyl having 8 to
18 carbon )

in which,

15 R  is straight-chain or branched alkyl having up to
4 carbon atoms or aryl having 6 to 10 carbon atoms,
where the aryl radical for its part may be mono- or
polysubstituted by halogen, CN, NO;, alkyl, alkoxy,
halogenoalkyl or halogenoalkoxy having up to

20 6 carbon atoms,

R' is hydrogen, straight-chain or branched alkyl having up to

12 carbon atoms, straight-chain or branched alkeny! having

up to 12 carbon atoms, aryl having 6 to 10 carbon atoms, an

25 aromatic heterocycle having 1 to 9 carbon atoms and up to
3 heteroatoms from the group consisting of §, N and O or

cycloalkyl having 3 to 8 carbon atoms, which may

furthermore optionally be substituted by halogen, hydroxyl,

CN, NO,, NH,, NHCOR7, alkyl, alkoxy, halogenoalky! or

30 halogenoalkoxy having up to 6 carbon atoms;

and/or the cyclic radicals may in each case be mono- to trisubstituted
by aryl having 6 to 10carbon atoms, an aromatic or saturated
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms from
35 the group consisting of S, N and O, which may also be attached via N,
which may be attached directly or via a group O, §, SO, SO,, NR’,
SO;NR’, CONR’, straight-chain or branched alkylene, straight-chain



atoms, cycloal kyl having 3 to 8 carbon atons or a radical of the forhhER?
S2R13, where the al kyl radical for its part nmay be nono- or

pol ysubstituted by hal ogen, hydroxyl, CN, NO2, NH2, NHCOR7, al kyl, al koxy,
hal ogenoal kyl or hal ogenoal koxy having updto 6 carbon atoms, or two
substituents R8 and RO or R11 and R12 may be attached to one another

formng a five- or six-nepbere i ng. whi ch may .contain,0, 0 , 1 n which,

15 R13 i s straight-chai ?anﬁqe%n@k@'&gmmwal%\#?fﬁ %d’f%%he%a@amwnstéﬁe% or

aryl having 6 to 10 car bloin atosnshranskegr eoxylakkyiuxy| saalghiadhafror of t Srdi@hdd may
- I i I , +ON | kyil. | .k .

nal ogenoal kyl "or  hal ogerRfa s PAER s, o el R Bivboe i eah 35

R10 i s hydrogen, strai ghasegipaior8 carbdar awoiseshdalkigh nvbenmone barisdBtiasedoon

atons, straight-chain o hed: j 19 t Qns,

aryl having 6 to 10 carB%%&%?@ﬂggngﬁhﬁg%%ﬁggpgﬂ%g?%$5§3@%érﬁ%@ﬁﬁga % 9

carbon atons and up to stgeiglstchpivadnbrntheshatkbeyadkaxyp scaoghichaimgr dfanshedN and

0 or cycloal kyl havi NnghgotQoRMkGAr PRRaBLRNRin WNHLH BaXchefiUr

optionally be substitutedo%yohaﬁdgen,é%ydrog§l, CN N%E? Nﬁgggﬁﬁégg?%

al kyl, al koxy, hal ogeno@rR9YIaKY! ¢faplérjeiodritory bﬁ"ﬁ\‘ih% alkgnylohayinga i eech

atoms; and/or the cycligaseadpCt) S6 é@bori NatREN HaRszen PERIONON, 100,, NRPR®,

tri substiiéjt ed by aryl @mp 166 Igﬂlﬂcg%}?lar bon atﬁ%ns, an aromati%: or

saturated ~ heterocycle ﬁ égIOE 9 bon atons and up to 3 heteroatons

from the group consisting of S, N and 0, which may also be attached via N,

which may be attached djregtfy or via a group 0, S, SO S, NR,

R 1s hydrogen, straight-chain or branched alkyl having up

15 to & carbon atoms or cycloalkyl having 3 to 8 carbon
atoms,

RP R'® independently of one another are hydrogen, straight-

chain or branched alkyl having up to 8 carbon atoms,
20 cycloalkyl having 3 to 8 carbon atoms or a radical of
the formula SO;RIB,

in which

25 R s straight-chain or branched alkyl having up to
4 carbon atoms or aryl having 6 to 10 carbon
atoms,
where the aryl radical for its part may be mono-
or polysubstituted by halogen, CN, NO;, alkyl,

30 alkoxy, halogenoalkyl or halogenoalkoxy

having up to 6 carbon atoms,
and
35 R" is hydrogen, straight-chain or branched alkyl having up

to 12 carbon atoms, straight-chain or branched alkenyl

having up to 12carbon atoms, aryl having 6 to



SCQZNR7, CONR7, straight-chain or branched al kyl ene, straight-chai 4 B
2DQd - 15 or branched al kenediyl, straight-chain or branched al ky‘f| §?
straight- chain or branched oxyal kyl oxy, straight-chain or branched

sul phonyl al kyl , straight-chain or branche#thioal kyl having in each case
up to 8 carbon atons and which may be nono- to trlsubstltuted 5 by

strai ght-chain or branched al kyl, S ht - chal n or ﬁnched al koxy
strai ght-chain or branched al koxy 9’9 O3 HEOBRY etﬁ'focbcrl%ul?éﬁéa 1 to

hal ogenoal kyl , straight-chain or @bmcﬂﬂeﬁnﬁadndg@neal Hemawatomeafdﬂowlga&,

straight - chaln or branched al kenyl havin ase u

atons, halogen, SR6, ON, NC2, NRESatg SR eSeRt QNQ?E%EQ¥5%3FHSW£I h 15

20 R14 is hydrogen, straight-chai &caboiraamed)achici kr)dy foathermepre pptidmelly war bon

atons or cycloal kyl having 3 to 8 . t 1 R nd ntIy of
o P R S e i e Al

one anot h are hydrogen, straight- al ‘kyf’ |ng y‘to 8
carbon atons, cycloal kyl havi ng Ialogengalkglrdrdnlegenoakany tavimedipcial 6 @frbort he
formula SC2R18, in which 25 R 8 ig,skraight-chain or branched al kyl having
up to 4 carbon atons or aryl having 6 to 10 carbon atons, where the aryl
radical for its part may be nono- or polysubstituted by hal ogen, CN, NO2,

a![ kyl, 30da| koxy, hal ogegpmbkunt cichabeaenes! veved WAY bf drofitic Or GarGAkRON
atons, an : .

10 carbocycle having 1 to 10 carbon atoms or an aromatic or saturated
heterocycle having I to 9carbon atoms and up to 3 heteroatoms

from the group consisting of S, N and G,

R’ 1s hydrogen, halogen, straight-chain or branched alkyl, straight-chain
15 or branched halogenoalkyl or straight-chain or branched alkoxy

having in each case up to 4 carbon atoms,
m 1$ an integer from 1 to 4,

20 W is straight-chain or branched alkylene or straight-chain or branched

alkenediyl having in each case up to 4 carbon atoms,
U is -CHj;-,

25 A is phenyl or an aromatic heterocycle having 1 to 9 carbon atoms and
up to 3 heteroatoms from the group consisting of S, N and O,
which may optionally be mono- to trisubstituted by halogen, straight-
chain or branched alkyl, straight-chain or branched halogenoalkyl or

straight-chain or branched alkoxy having up to 4 carbon atoms,

30
R*  is COOR¥,
in which
35 R is hydrogen or straight-chain or branched alkyl

having up to 6 carbon atoms,



35 R17 i s hydrogen, straight-chain or branched al kyl having up to 22FER 2004
carbon atons, straight-chain or branched al kenyl having up to 12 carbon
atoms, aryl having 6 to 2 ii FED 2J3 1) > -16 5 10 15 10 carbon atons, an
aromatic heterocycle having 1 to 9 carbeAZatons and up to 3 heteroatons
fromthe group consisting of S, N and 0O or cycloal kyl having 3 to 8
carbon atons, which may furtherpore gptionally be substituted by hal ogen,

CN, NO2, alkyl, al Roxy, i %@P%@h%}mqzwrar&heqhahkw@ﬁéamgw A DGamhpnigioms 0B

carbon atoms, and/or tb@a]gmcdwam bA®raRhed ABYnEBYIl S8R Wt @ BRaBbR Berhe OF
saturated carbocycle h to %‘% carbon atons or an aromatic or

saturated heterocycle hn‘c'j'a![ I} §aG E35F (SORLaHY Bffs [P LEFOrBS FropktherBatm s

fromthe group consisti B@lsﬁx_ﬁm of bhandl fhenidxy, ©, MG EADEONRTAI ogen,
straight-chain or branched al kyl, straight-chain or branched hal ogenoal kyl

or straight-chain or branched al koxy having in each case up to 4 carbon

atons, mis an integer fowhich to 4, 20 Wis straight-chain or branched

al kyl ene or straight-chain or branched al kenediyl having in each case up
to 4 carbon atons, Uis -CH2-, 25 A is phenyl or an aromatic heterocycle

having | to 9 car bon at 8% andis hysiregen3 ste ghtrabainooms bianchedt dikylgrasing up to

consisting of S, N and 0, which.1BY%, gg# q?}%;, Malﬁﬂ 4 3,%3 % &{rbayggﬁqgt ut ed

by hal ogen, straight- chain or branche chain or branched
hal ogenoallflkyl or straight-chain or branched al koxy having up to 4 carbon

atons, 30 R2 is CQOR2 is1or2,
R!  isCOOR™
15 in which

R 1s hydrogen or straight-chain or branched alkyi

having up to 6 carbon atoms.

20

Particular preference is given to compounds of the formula (I)
in which
25 A% is absent, O, S or NR?,
in which

R* is hydrogen or methyl,
30
Q is absent, straight-chain or branched alkylene having up to 9 carbon
atoms or straight-chain or branched alkenediyl or straight-chain or
branched alkinediyl having up to 4 carbon atoms which may be
monosubstituted by halogen,
35
Y is H, NR®R®, cyclohexyl, phenyl, naphtyl or a heterocycle from the

group consisting of



in which 35 R4 is hydrogen or straight-chain or branched al kyl hzgwﬁ%zﬂﬂ
to 6 carbon atons, 2 4 FEB 2004 -17 X is straight-chain or branche

al kyl ene having up to 8 carbon atons or straight-chain or branched

al kenediyl having up to 8 carbon atons whBeh may in each case contain one
to three groups fromthe group consisting of phenyl, phenyloxy, 0, CO and
CONR29, 5 in which 9 is hydrogen,, straight-chain or branched al kyl havi ng
up to 6 carbon atons rfycloalkyl ing 3to 6 bon ato 10 15 20 n

isl or 2, R is in whi ch[iR30"Ns hydrog F orNst r ai gft - CRRi n or
branched al kyl havi to 6 carlfon afonms. Part cglér prefpgrenge i s given
to conpounds of the f la (1) in ch 25 Vis ab&eént, 0, S NR4, in
which R4 is hydrogen or nethyl, 30 Qis absent, straight-chain or branched
al kyl ene having up toy 9 carbon atonms or straight-chain or brapched

al kenedi yl or straighgchain branc al ki nedi_yl havi ng 0 4 carbon
atons whi ch may besiii&subs ituted b al ogen
7 02 SN o N HN 2

S oM 51\43 QD
J |/ /\14;\ /ﬁ! | m
OO0 OO

O

~=
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=z
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which may also be attached via N,
where the cyclic radicals may in each case be mono- to trisubstituted
5 by straight-chain or branched- alkyl, straight-chain or branched
alkenyl, straight-chain or branched alkinyl, straight-chain or branched
alkoxy, straight-chain or branched alkoxyalkoxy, straight-chain or
branched halogenoalkyl, straight-chain or branched halogenoalkoxy
having in each case up to 4 carbon atoms, straight-chain or branched
10 cycloalkyl having 3 to 6 carbon atoms, F, Cl, Br, I, NO,, SR®, NR*R?,
NR'COR'? or CONR''R",

in which

15 R® 1s hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms, or straight-chain or branched halogenoalkyl
having up to 4 carbon atoms,

R’ is hydrogen, or straight-chain or branched alkyl having up

to 4 carbon atoms,



Y is H NR8R9, cyclohexyl, phenyl, naphtyl or a heterocycle fromthe - §Fodlli
consisting of 24 FF82004 -18 N=~\ SN 5 10 N O-N OM which may al so be
attached via N, where the cyclic radicals may in each case be nono- to
trisubstituted by straight-chain or brandAed- alkyl, straight-chain or
branched al kenyl, straight-chain or branched al kinyl, straight-chain or
branched al koxy, straight-chain or branched al koxyal koxy, straight-chain

or branched hal ogenoal kyl, strai ght-chain or branched hal ogenoal koxy

having in each case up RS,R’edl harr Bt os enﬁérﬁtﬁ}l it 'cElEa'aHotHEr @”%ﬁggen

cycl oal kyl having 3 to 6 carbon ato

NR CORL or CONR'R 2, in which i%al%%lmyaﬁaaﬁed %Ml QhYm&h%n 10 off cashemched
al kyl having up to 8 carbon abmﬁﬁcn@hm@nralght chaln or branched

hal ogenoal kyl having up to 4 c

6 [F 1 qydrog n, ar .
strai ght-chain or branched al ky FR C'ﬁ/‘; raqie Ainacy At Grigsubstituted py 7004
219 5 10 15 20 R8, R9, R' and R,lzcn Rt pedetent,| ynanifyl Orehydn ok repylaricpropyl.
hydr ogen, n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
acetylamino, NO;, CF;, OCF; or CN,
or two substituents R® and R® or R and R'? may be
10 attached to one another forming a five- or six-membered

ring which may be interrupted by O or N,

R' is hydrogen, straight-chain or branched alkyl-having up to
4 carbon atoms or phenyl,

15 where the phenyl radical may be mono- to trisubstituted by
F, Ci Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
acetylamino, NO,, CF3, OCF; or CN;

20 and/or the cyclic radicals may in each case be mono- to trisubstituted

by phenyl or a heterocycle from the group consisting of

NN

|

@

\
N\ /
z—2
z

oo Ao Ao
GRGRGRY,



strai ght-chain or branched al kyl having up to 4 carbon atons or phﬁnyg 0 2
where the phenyl radical nmay be nono- to trisubstituted by F, d BF¥,* £ 7004
hydr oxyl, methyl, ethyl, n-propyl, i -propéé, n-butyl, s-butyl, i-butyl,
t-butyl, nethoxy, ethoxy, ami no, acetylas¥no, N2, CF3, OCF3 or CN, or two
substituents RS and RO or R11 and R12 may be attached to one anot her

formng a five- Si X ered, rin ch belnterrutedb 0_or,

R1O i sghydr ogen, st r ai gﬁﬁngﬁﬁﬁ%bﬁrattﬂg'&\ahcdd@aﬂél MERY AR S Sﬁ) calleon

at ogs %r pﬂegyl \lfvhere SOENR emNRr’,agtmgh cll’fafn (h}ebrﬁmréd dlkM&rfe' S#hgﬁr'-dhldhﬁd by
F, r, r ox yl

i -butyl, t- %ut yl | Y net hoxejli)fagﬁ?g kengﬂﬁxhosl?%gg&g}{n{)) ﬁ\%ﬁ%mh?\‘bﬁﬂ Péf—*?s Stiﬁ%ﬁ‘

CN; and/or the cycl i c redircalos rtagmahladeaxxlyal(kg]my,besmmgﬂ-chhm t ot Slbhﬁfthédlt ed

b h I het h 1.0t™

2\ PO i 2 N T B B AR bR R Blio e piitotp i

may be attached directl|sasord w@ma@mu@d)whsh Bay BOhondRth trisSERNREd t@O\IR?
strai ght-chain or brancgg‘qglﬁllch%he&e raf el F%I %t}ﬁ‘l' tcl%r#1 F%’Pﬁl&ﬁ&'d al}\oxy,

al kenedi yl, straight-chain”or branc aI Ky
branched oxyal kyl oxy, %traaghjﬁbaleh%r hraaqaheﬂraalh@m&ozysmamrghhm mybranched

strai ght - chain or branchiggsbiind Bf/{m?gmaﬁm Br ®RGRheF 3REA KATROT BLAMS
rs ITu

and whi ch Omiy be mmono- (Ea%e up to 4 carbon atoms, F Cl, Br, I, CN, SCH3, OCF;, NO,, NR®R?
or NRMCOR”,
in which
15 R is hydrogen, straight-chain or branched alkyl having up
to 8 carbon atoms, or cycloalkyl having 3 to 8 carbon
atoms,
and
20
RY is hydrogen, straight-chain or branched alkyl having up
to 12 carbon atoms, straight-chain or branched alkenyl
having up to 12carbon atoms, aryl having 6 to
10 carbon atoms, an aromatic heterocycle having 1 to
25 9 carbon atoms and up to 3 heteroatoms from the group
consisting of S, N and O or cycloalkyl having 3 to
8 carbon atoms, which may furthermore optionally be
substituted by F, Cl Br, hydroxyl, methyl, ethyl,
n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl,
30 methoxy, ethoxy, amino, acetylamino, NO,, CF;, OCF,
or CN;
and/or the cyclic radicals may be fused with an aromatic or saturated
carbocycle having 1 to 10 carbon atoms or an aromatic or saturated
35 heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms

from the group consisting of S, N and O,



strai ght-chain or branched al kyl, straight-chain or branched al koxy, Z4 FEB 7004
strai ght-chain or branched al koxyal koxy, straight-chain or branched

hal ogenoal kyl or straight-chain or branched al kenyl having in each 10 case
up to 4 carbon atons, F, d, Br, I, CN, SCH3, OCF3, NO2, NRSR9 or
NR14COR17, in which 15 R14 is hydrogen, straight-chain or branched al kyl
having up to 8 carQon atons, or cycloal kyl having 3 to 8 carbon atons,
and 20 25 30 35 R1R'i s Hyidoessn or lupanght - chai n or branched al kyl having up
to 12 carbon atons, straight-chain or branched al kenyl having up to 12
carbon atons, aryl having 6 to 10 carbon atons, an aromatic heterocycle
having 1 to 9 carBbn alScAfsNieser fipmildod. het er oat oms from the group
consisting of S, N and O or cycloal kyl having 3 to 8 carbon atons, which

may furthernore optjonally be 9sti y r, hydroxyl, nethyl,
ethyl, n-propyl, &Ypro Hhﬁggég r;C§ﬂ§§g9ﬁgcﬁiﬁﬁ%9ﬁy t-butyl, nethoxy,

et hoxy, am no, acetylam no, NO2, CF3, OCF3 or CN, and/or the cyclic

radi cal s may be fuifd wﬂg n aromati ¢ or saturated carbocycle having 1 to

10 carbon atons or -an afomdtic or saturated heterocycle having 1 to 9
carbon atons and up to 3 heteroatons fromthe group consisting of S, N and

0. 24 FFR20 -21 R3,'s hydpagan, oy MRS thialblyBwhitn i St lonh i PR hohd. 4
10 to trisubstituted by methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl,
s-butyl, t-butyl, CF;, methoxy, ethoxy, F, Cl, Br,

R?>  is COOR%,

15 in which
R* is hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms,
20 X is straight-chain or branched alkylene having up to 8 carbon atoms or

straight-chain or branched alkenediyl having up to 8 carbon atoms
which may in each case contain one to three groups from the group
consisting of phenyl, phenyloxy, ©,CO and CONR™,

25 im which

R 1s hydrogen, straight-chain or branched alkyl having up to
6 carbon atoms or cycloalkyl having 3 to 6 carbon atoms,

30 n 1s1or2,
R'  isCOOR¥,
in which
35

R 1s hydrogen or straight-chain or branched alkyl

having up to 6 carbon atoms.



74FFR 0
5 Wis CH2, -CH2CH2-, CH2CH2CH2, CH=CHCH2, Uis -CH2-, 10 15 Ais phenyl,zua
pyridyl, thienyl or thiazolyl which may optionally be nono- to
trisubstituted by nmethyl, ethyl, n-propyl,_.i-propyl, n-butyl, i-butyl,
s-butyl, t-butyl, CF3, nethoxy, ethoxy, F?Zd , Br, is hydrogen or
straight-chain or branched al kyl having up to 4 carbon atons, 20 X is
strai ght-chain or branched al kyl ene having up to 8 carbon atons or
strai ght-chain or branched al kenediyl having up to 8 carbon atonms which
may in each ca&ey pantdamprefeserice it giverehae oupsnpounds bhte gormuyba (Inonsi sti ng of
phenyl, phenyl oxy, O CO and CONR30, 25 in which R30 is hydrogen,
strai ght-chain or branched al kyl having up to 6 carbon atons or cycl oal kyl
having 3 to 6 carbonwhicbns, 30 nis | or 2, R is COOR35 in which 35 R35
i s hydrogern or straight-chain or branched al kyl having up to 6 carbon
atoms. 74 FFR2301 -22 5 10 Very particular preference is given here to
conpounds of the formul &891), in which Vis O Qis straight-chain or
branched al kyl ene having up to 9 carbon atons or straight-chain or
branched al kenedi yl_ or straight-chain or branched, alkinediyl having up to
4 carbon atons whi & maip B 15hain  branghedyalkylene having up to 9carbon atoms or

straight-chain or branched alkenediyl or straight-chain or branched
10 alkinediyl having up to 4 carbon atoms which may be monosubstituted
by halogen,

Y is H, cyclohexyl, phenyl or a heterocycle from the group éonsisting of

15
where the cyclic radicals may in each case be mono- to trisubstituted
by straight-chain or branched alkyl, straight-chain or branched
alkenyl, straight-chain or branched alkinyl, straight-chain or branched
alkoxy, straight-chain or branched alkoxyalkoxy, straight-chain or



by halogen, Y is H cyclohexyl, phenyl or a heterocycle fromthe groppFfg 200
consisting of 15 N H v where the cyclic radicals may in each case be nono-
to trisubstituted by straight-chain or branched al kyl, straight-chain or
branched al kenyl, straight-chain or brandfed al kinyl, straight-chain or
branched al koxy, straight-chain or br anched al koxyal koxy, strai ght chain

or N OMNN O %N HN' 3,5 10 .15.20 br nched | oge aI kyI
strai ght-chain or br ancﬂ’é@cﬁﬁfﬂ;‘@ by StraigRfrchan; ﬂr hetfjagg
carbon atons, straight- dhaing mmacﬂf aateh@do Lyabanhtoys, kteaigmg:hamtos tﬁar&&écbon

|atsohrm3}drggerc1:I sﬁal g,ht chg?lﬁﬁgyi tbﬁ'vg}?c%éo 5 Ea’ﬂi?g%ﬂ ﬁl?ltlm §§m€%€r§t §6m3

or straight-chain or br aRIGER Rar GONRAR having up to 4 carbon atons,
R7 is hydrggen or straight-chain or branched al kyl having up to 4 car bon
atonms, R8, "R9, R' and R12 independently of one another are hydrogen,

strai ght chain or branchewhahkyl having up to 4 carbon atons or phenyl,
where the phenyl radical may be nono- to trisubstituted by

R® is hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or straight-chain or branched halogenoalkyl

10 having up to 4 carbon atoms,
R’ 1s hydrogen, or straight-chain or branched alkyl having up

to 4 carbon atoms,

R® R’ R'' and R independently of one another are hydrogen,
15 straight-chain or branched alkyl having up to 4 carbon
atoms or phenyl,
where the phenyl radical may be mono- to trisubstituted by
F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
20 acetylamino, NO3, CF3;, OCF; or CN,
or two substituents R® and R® or R and R may be
attached to one another forming a five- or six-membered

ring which may be interrupted by O or N,

25 R'" is hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or phenyl,
where the phenyl radical may be mono- to tnisubstituted by
F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
30 acetylamino, NO;, CF;, OCF; or CN;

and/or the cyclic radicals may in each case be mono- to trisubstituted

by phenyl or a heterocycle from the group consisting of



F, A Br, hydroxyl, nethyl, ethyl, n-propyl, i-propyl, n-butyl, skgggwwﬂzma
i -butyl, t-butyl, methoxy, ethoxy, am no, acetylam no, NO2, CF3, 3 or

CN, or two substituents R8 and RO or R11 and R12 may be attached to one
another formng a five- or six-nmenbered ~ ?ng whi ch may be interrupted by O
or N, 25 R10 is hydrogen, straight-chain or branched al kyl having up to 4

carbon atons or phenyl, ere the phenyl radical my be noRo- to
trisubstituted by F, a N hydr N et hyl , Wl n-pr%ﬁ?ﬁN i -propyl,
n-butyl, s- butyI 1 but |, ) butyI t hoxy, e hoxx ani no rgfg
acetylanlno CN; /or the ¢ radich may in each
case be nono- to trlsubstltuted by phenyl or a heterocycle fromthe group
consi sting of 24 FFr2001 -24 5 10 j~ S/ |/ SSNj \f which may be attached
directly or via a group 0,, S, SO stralght- ch?'n oLfggﬁnched

al kyl ene, straight-chain bran alken a| -'chai n or
branched al kyl oxy, straigghtAchai brans 0%9 z’§traight-chain

or branched sul phonyl al k strai ght - chaln or branched t hi oal kyl having in
each case up to 4 carbon atons and which may be nono- to trisubstituted by

straight-chain or branched alkyl, stralgh chai n og_bragched al koxy,

strai ght-chain or branchg alkox oxy, i ght Al dqr branched

hal ogenoal kyl or straight- thain ancb q/ Iken g i n each case up
to 4 carbon atons, F, “Br, |, , NReR9 or NR14COR17,

15 in which 20 R14 is hydroPen stralght chrln or branched al kyl havi ng up

OU EJQ

which may be attached directly or via a group O, S, SO, SO, straight-

5 chain or branched alkylene, straight-chain or branched alkenediyl,
straight-chain or branched alkyloxy, straight-chain or branched
oxyalkyloxy, straight-chain or branched sulphonylalkyl, straight-chain
or branched thiocalkyl having in each case up to 4 carbon atoms and
which may be mono- to trisubstituted by straight-chain or branched

10 alkyl, straight-chain or branched alkoxy, straight-chain or branched
alkoxyalkoxy, straight-chain or branched halogenoalkyl or straight-
chain or branched alkenyl having in each case up to 4 carbon atoms,
F, Cl, Br, I, CN, SCH;, OCF;, NO,, NR*R’ or NR'*COR ",

15 in which
R" 1s hydrogen, straight-chain or branched alkyl having up
to 6 carbon atoms or cycloalkyl having 3 to 6 carbon
atoms,
20
and
R is hydrogen, straight-chain or branched alkyl having up

to 6 carbon atoms, straight-chain or branched alkenyl



to 6 carbon atons or cycloal kyl having 3 to 6 carbon atons, and R17 %EFEBZ

hydr ogen, straight-chain or branched al kyl having up to 6 carbon atohs, 0

strai ght-chain or branched al kenyl 24 FED? L -25 5 10 having up to 6 carbon

atons, aryl having.6 to 10 carbon at ons;2an aromatic het erocycl e having |

to 9 carbon atoms and up to 3 heteroatons fromthe group consisti ng of S,

N and O or cycl oal kyl having 3 to 6 carbo , _Whi c erm)re

optional Iy be substituted by F, ¢3VIngpp t°n€ %f‘t?”ﬁe?rﬁ a'“ 0 G

n- propyl, Itlor opyl, rl\llcgut 3(/:::3 solégamins, An bandiyihtic theferdeytle ha:mtghd)xg' 9<ﬁi-ﬂsm<y,

am no, acetyl am no, clice ra casmay

be fused with an aromatic or satuf g?lgdancal’llg (goffhétﬁ%a&% %

atons or an aromatic or saturat edconistieg anyS‘,IH ey Ongr I:yctloalﬁylcha\bnm 3atooms

and up to het eroatons fromthe IS

hydr ogen oig fluorine, mis an in gégrglrjllpf’r om’ I l&mgna%rgﬁwr%&ggﬁgomh? @3

ECHZCEZE't tu :jsb- CHzih I25 3Otﬁ :ssq@htetrmd Wi Eh QﬂabethCBWS}{U lynfbbylml@d to

risubstituted by metny etnyl, PPY. Ipﬁ%l’fb Mibutl Y1,
PR provpd BB S TR ugll Rtk

s-butyl, t-butyl, CF3, nethoxy,
methoxy, ethoxy, ammo acctylammo NO.,, CF3, OCF;

or CN;
10
and/or the cyclic radicals may be fused with an aromatic or saturated
carbocycie having 1 to 10 carbon atoms or an aromatic or saturated
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms
from the group consisting of S, N and O,
15
R’ 18 hydrogen or fluonne,
m 1s an integer from 1 to 2,
20 W 1S -CH;- or -CH:CH;-,
U is -CHQ-,
A is phenyl which may optionally be mono- to trisubstituted by methyl,
25 ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, CF;,
methoxy, ethoxy, F, Cl, Br,
R*  is COOR*,
30 in which
R* is hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms,
35 X is straight-chain or branched alkylene having up to 6 carbon atoms or

straight-chain or branched alkenediyl having up to 6 carbon atoms,



in which R24 is hydrogen or straight-chain or branched al kyl having uqz;pEB 200
4 carbon atons, 35 X is straight-chain or branched al kyl ene having up to
carbon atons or straight-chain or branchgg al kenediyl having up to 6
carbon atons, 2 4 FE810C -26 which may éach contain one to three groups
fromthe group consisting of phenyloxy, 0, CO and CONR3o, in which 5 Rap
i s hydrogen, straight-chai ne 6 _carbon _.at ons
or cycloal kyl having 3 %%85¥ggc cotﬂ?a(?n &llf'k%th% l%fqponlg‘eﬁo?ps“@m, in
whi ch R35 is hydrogen opfslnmwicgbrt(-)cﬁaamdcﬁONRénched al kyl 15 having up to
4 carbon atoms. Particulaginreference according to the invention is given
to conpounds of the forrmPa (1), in which R and R2 are each COON. 20 Very
particul ar preference according to the present invention is given to

conpounds sin which Vig30 25;(QuHoddi striig hlsc}'}%n‘?ﬂybra‘f‘/@l'l&ihaI'(?l IﬁHP'FgI b W ed

by a radical selected fromthe group consisti n&

cycl ohexyl, 4-chl orophenyl, 49 &&teBa{grednayclos b’lrhffVI”tﬁo? erpﬁem

4- cyanophenyl 30 4- chlorophenoxy, 4- met hoxyphenoxy,

4-trifluoronethyl phenox%s 4 cyanophenoxy, 4-nethyl phenyl, R3 is hydrogen
or fluorine, 35 mlis a In ‘Eeger froml to 2, Wis -CHZCHZ-, 24 FEB 104 -

27
10 R'  is COOR®,
in which
R* is hydrogen or straight-chain or branched alkyl
15 having up to 4 carbon atoms.

Particular preference according to the invention is given to compounds of the
formula (I), in which R' and R? are each COOH.

20 Very particular preference according to the present invention is given to compounds

in which
A% 1s O,
25 Q is CH,,

Y is phenyl which 1s substituted by a radical selected from the group
consisting  of  2-phenylethyl,  cyclohexyl,  4-chlorophenyl,
4-methoxyphenyl, 4-trifluoromethylphenyl, 4-cyanophenyl,

30 4-chlorophenoxy, 4-methoxyphenoxy, 4-trifluoromethylphenoxy,
4-cyanophenoxy, 4-methylphenyl,

R’ is hydrogen or fluorine,

35 m 1s an integer from 1 to 2,

W is -CHzCHg-,



Uis -CH2-, Ais phenyl, 5 R2is COON, where R2 is located in the74FEp
4-position to the radical U Xis (CH2)4, 10 Rl is COOH The conpounds of
the general fornmula (1) according to the invention may al so be present in
the formof their salts. In general, salté’with organic or inorganic bases
or acids may be nentioned here. 15 In the context of the present
i nvention, preference is given to physiologically acceptable salts.
Physi ol ogi cal |y acceptable salts of the conpounds according to the
invention may be sajts @f-QHe, substances according to the invention with
m neral acids, carboxylic acids or sul phonic acids. Particular preference
is given, for 20 exanple, to salts with hydrochloric acid, hydrobromc
acid, sul phuric aciAd, phgsphoric acid, nethanesul phonic acid,
et hanesul phoni ¢ aci d, p-toluenesul phonic acid, benzenesul phonic acid,
napht hal enedi sul phoni c acid, acetic acid, propionic acid, lactic acid,
tartaric acid, cit®c adi @QQOHmehercRasi ldsaterhinehe 4-positionto themadica Uaci d. 25
Physi ol ogi cal |y acceptable salts nay al so be the netal or ammoni um salts of
the conpounds according to the invention which have a free carboxyl group.
Particul ar preferénce IS(CHaken, for exanple, to sodium potassium
magnesi um or calciumsalts, and to amoniumsalts which are derived from
ammoni a, or organic,am nes, such as, for exanple, ethylanm ne, di- or
triethyl ad®ne, di-KM'tﬂﬁgpﬁ%ﬁolanine, 30 dicycl ohexyl am ne,
di met hyl am noet hanol , arginine, |lysine or ethylenedi am ne. The conpounds
according to hﬁe i nvention may exif in shgreoi.onerkﬁ forns which aéf
Gl ther | ke i B CORRRUEr oM sacar faul: b AGEmgio R BHeRReD Y A0C
i mage and m presentiimalgefofoh efshear eare brs fenefdiesaltn wetht organic e aiceganiobdses or t he
enanti oners prdﬁgﬁgkﬁﬁ5ﬁ%ﬁ8ﬂﬁfﬁxénd to their respective mxtures. The
racemat es, i Ke e“drastereoners, can be separated into
stereoi sohk®rical ly uniform conponents in a known manner, for exanple by
optical resol g iRd RBhtekNPNRE OSERRDifvERPA ?Féf&@nceAW_gm‘rlb{o_e RS gigdiny
FFa200 -28 present naihe con?ounds accordi to the |nvent|8n can” be
present in t héCC(?P?bL‘?rs ts.jysiologically acceptable salts of the compounds according to the
invention may be salts of the substances according to the invention with mineral
acids, carboxylic acids or sulphonic acids. Particular preference is given, for
20  example, to salts with hydrochioric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, methanesulphonic acid, ethanesulphonic acid, p-toluenesulphonic
acid, benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid, propionic

acid, lactic acid, tartanic acid, citric acid, fumaric acid, maleic acid or benzoic acid.

25  Physiologically acceptable salts may also be the metal or ammonium salts of the
compounds according to the invention which have a free carboxyl group. Particular
preference is given, for example, to sodium, potassium, magnesium or calcium salts,
and to ammonium salts which are derived from ammonia, or organic amines, such as,
for example, ethylamine, di- or triethylamine, di- or triethanolamine,

30  dicyclohexylamine, dimethylaminoethanol, arginine, lysine or ethylenediamine.

The compounds according to the invention may exist in stereoisomeric forms which
are either like image and mirror image (enantiomers) or which are not like image and
mirror image (diastereomers). The invention relates both to the enantiomers or
35  diastereomers and to their respective mixtures. The racemates, like the diastereomers,
can be separated into stereoisomerically uniform components in a known manner, for
example by optical resolution or chromatographic separation. Any double bonds



configuration (Z or E form). In the context of the present invention? 4tfMé 200
substituents generally have, unless 5 indicated otherwi se, the follow ng
meani ngs: Al kyl generally represents a stralght chain or branched

hydr ocar bon radical having 1 to 20 car bor8at ons. Exanpl es whi ch nmay be
mentioned are nethyl thyI propyl |sopropyl butyl, isobutyl, pentyl

i sopentyl, hex t pt. oct yl 10 and j.sooc

oyl 1 Hecyl - PARLDINE pRa{PAE sdgoryng R B itendPy i beprgudhin g 83 ortrans
straight-chalmonﬁgmmnmcﬁbm1hﬁﬂnﬁcarbon bridge having 1 to 20 carbon atons.
Exanpl es which may be nentioned are nethyl ene, ethylene, propylene,

u- met hyl et hyl ene, B-net hyl et hyl ene, a-ethyl ethyl ene, 15 B-ethyl et hyl ene,
but yl ene, u- mén htht prompexk exfethe Bamsenhyihpimipy] éree subsyitugetshgdneradlyy havee unless

a- ethylprogqumﬁcmg&gﬁgxhﬁgggmk gglt%ngﬁp%%propylene pentyl ene, hexyl ene,
heptyl ene, “octyl ene, nonyléne ecy “ene deyl ene and ei cosyl ene. Al kenyl
generally represents a straight-chain or branched hydrocarbon radical

having 20 2t b ane gﬁ
D poncs, SRR R AL OMR A 080 BBl EBEAR, GORSDE i

Y
i sopropenyl, Bednsarbon AeEBUEEHDPIES JlvrhemyY el@%@ﬁ?‘éﬁ&ﬂ meﬂwﬁ&ﬁw propyl,
i sohexenyl, hegipespsl, butﬂolrmn@nyﬂemyl qe@;%mwl,, hdxzpﬁé‘dlﬁﬂ}yll heptil5 isdhkpthly loctyl
general ly repreaents stra gpL g p ranched hydrocarbon radi cal
having 2o 28 8§PH§ ”QPgng Ahdode!6 te, preferably one or two, triple
bonds. Exanples which may be nentloned are ethinyl, 2-butinyl, 2-pentinyl

ana 2 hexi v\ -ARUSED SMIOSABEALLY 1 SRESRENLS, BrShaALall paRalova thighched
pref erably onéawingt i 2@@@&*}9 aio@n@lsEszmdﬁanélschmmaErbenmymmeﬁﬁm m@ml@der&r e

et hene- 1, 2-di 0 di vl 1 i |
ethene- 1, 2-di Bé'rhylé?{e peﬂ%gﬂiex?ti Rt metH&lQHﬁﬂ:%e BZmQ!h&_&iethﬂfn*eU eqRumlicdning .

2-but ene- 193- cﬁ%ﬁ Yeti‘-)’lﬁ’t‘]f’aene 2t ‘3¥16F%»I 35“M%W%8P¥]F“%eneraq MEthYEEPREEK s a
strai ght - chai w-méthprpadlfyme Ji;edwrapia@rﬁb W—étﬂﬂfr iaw,- ngetay1pﬂ)pa&neapqunemt ons

d f t FED 7 0 0 4 -29
Bxampl o5 whi cRoREHaHERT RIS, Robtaperisetiese JRIFens ey ea |

1-butine- 1,4-diyl, 1-butine- 1 3-diyl, 2-butene-1,4-diyl. Acyl generally
represents strgy ;&_{ﬁ oERAAEY %re@érﬁé‘%%okp&’ﬂn & B ¥hehRANLBYcArbb? rili GRhRARg
20 2 to 20carbon atoms and one or more, preferably one or two, double bonds.
Examples which may be mentioned are allyl, propenyl, isopropenyl, butenyl,
isobutenyl, pentenyl, isopentenyl, hexenyl, isohexenyl, heptenyl, ischeptenyl,

octenyl, isooctenyl.

25  Alkinyl generally represents a straight-chain or branched hydrocarbon radical having

2 to 20 carbon atoms and one or more, preferably one or two, triple bonds. Examples

which may be mentioned are ethinyl, 2-butinyl, 2-pentinyl and 2-hexinyl.

Alkenedivl generally represents a straight-chain or branched hydrocarbon bndge

30  having 2 to 20 carbon atoms and one or more, preferably one or two, double bonds.

Examples which may be mentioned are ethene-1,2-diyl, propene-1,3-diyl, propene-

2-diyl, 1-butene-1,4-diyl, [-butene-1,3-diyl, l-butene-1,2-diyl, 2-butene-1.4-diyl,
2-butene-1,3-diyl, 2-butene-2,3-diyl.

35  Alkinedivl generally represents a straight-chain or branched hydrocarbon bridge
having 2 to 20 carbon atoms and one or more, preferably one or two, triple bonds.



5 atons which is attached via a carbonyl group. Exanples which may bgs FEE 2004
mentioned are: acetyl, ethylcarbonyl, propylcarbonyl, isopropylcarbonyl,
butyl carbonyl and isobutyl carbonyl. Al koxy generally represents a

strai ght-chain or branched hydrocarbon ra¢éfcal having 10 1 to 14 carbon
atons which is attached via an oxygen atom Exanples which may be nentioned

are net hoxy, ethoxy, RrqQpoxy,. i sopropgxy, Qhutoxy, .isobutox ent qxy,
Mopent oy, nExuRes pGARRR b RERESRS o elest By St L ardys dibingy
The terns "all dakiyl; 1 dndné-alkgiyh2ybutateel 4iged. synonynously. 15 Al koxyal kyl
generally represents an al kyl radical having up to 8 carbon atons which is

substituted by an al koxy radical having up to 8 carbon atons.
Al koxycar bonyAcelagenbmllg eqpiredeed, strhight-eheampt branthedtlbeef dkyhhlagingd to 9 carbon

---GC--- ky Ky . e L ai ; [
branched Oﬁgyd r (L:’)t((:) gr?b@h@r{ Y ?@%ﬁe@ﬁga\e/? %é}%n%loﬁ?@g@a%%nc}%ei%é% %]‘J% g@ ?H oeﬂflgl\q/ﬁdng
al koxycar bonyhrer adetyhl sthiggrboayl, msapylembenyhs isoptopylcadonyle ttvexgarberybnard,
et hoxycar bonyj,, IR ﬁﬁarbonyl, 25 i sopropoxycar bonyl, butoxycarbonyl or
i sobut oxycar bonyl : 5@? oal kyl generally represents a cyclic hydrocarbon
radi cal having 3 to 8 carbon atoms. Preference is given to cycl opropyl,
cycl opentyl amﬁ@ycgeﬁé’t@ny kepréoe AR @&ightldh&ih ofBYarBRedByHirbQRRE radieal having
cyclopentil, cycC ohexyl,%gyclﬁhﬁptgl @%E.cyclooctyl. 3 %%ﬁloaLGﬁééﬁ
represent 80 i A9 h& CEERP @MY NIER &S FURGRTHE Y8RP Oéﬁgeéllz]i@?yg’f ER be
hydr ocar bon r aghGéledi e anajetyoathorly, pagbralisopfbgoxyy blioal kigbburerdy, gahtoxy,
generally has.u tQ carbg I I i re:
cycl opropyl oxifo RS E’f"d‘ﬁe%?@{‘%’%?w’sqﬁ%’e@wgﬁ r?géplé(‘:@él%ggggé&g&%o%%t' 1%@‘?9,—;&
"cycl oal kyl oxyalkewyt and Edky®By'symangchamenymolyy E E E 2004 -30 Aryl
generally represents an aromatic radical having 6 to 10 carbon atons.
Preferred _aryl radicals are phenyl and naphth Hal ogen represents, in

1t hyl .
t he contekl oflkoxyalkyl ganerally renresrdls Wl kdHpGFal @ ving e S ahl atems ¥enahe

is substituted by an alkoxy radical having up to 8 carbon atoms.

\

Alkoxvcarbonyl can be depicted, for example, by the formula

—ﬁ—OAIkyI

Alkyl here generally represents a straight-chain or branched hydrocarbon radical
having ! to 13 carbon atoms. The following alkoxycarbonyl radicals may be
mentioned as examples: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,

25  isopropoxycarbonyl, butoxycarbonyl or isobutoxycarbonyl.

Cycloalkyl generally represents a cyclic hydrocarbon radical having 3 to 8 carbon
atoms. Preference is given to cyclopropyl, cyclopentyl and cyclohexyl. Examples
which may be mentioned are cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.
30

Cycloalkoxy represents, in the context of the invention, an alkoxy radical whose
hydrocarbon radical is a cycloalkyl radical. The cycloalkyl radical generally has up
to 8 carbon atoms. Examples which may be mentioned are: cyclopropyloxy and
cyclohexyloxy. The terms ‘"cycloalkoxy" and “cycloalkyloxy” are used

35  synonymously.



Het erocycl e general ly represents, in the context of the invention, a7ifgpn
saturated, wunsaturated or aromatic 3- to 10-nenbered, for exanple 5- or

6- menber ed, heterocycle which may contais up to 3 heteroatons fromthe
group consisting of S, N and 0 and 10 whi ﬂ,’ in the case of a nitrogen

atom nmy also be attached via this nitrogen atom Exanples which may be

nmenti oned are: i I t hi.adi_azol.yl ... azol yl yridyl rimdjnyl,
oyt daginyl - EABRLART Hreschih AUBAG rau B BGRe ¥ 50, BXbinet g $rerbihed

pi perazi nyl, atgraddaschre pheryhgd naphthndhydr of uranyl, 1, 2, 3-t hazol ylI ,

t hi azol yl, oxazolyl, imdazolyl, norpholinyl or piperidyl. Preference is
given to thiazolyl, fury], oxazolyl, pyrazolyl, 15 triazolyl, pyridyl,
pyrim di nyl, [Haldsgaz¢pgientgnin tl@tqoawap%ywmmwuonrﬁeomuwhlqm@celprounm and (or
"hetaryl")srepgsents an aromatic heterocyclic radical. In the heterocycle
structures shown in the present application, in each case only one bond to
the adjacent group is indicated, for exanple in the heterocycle structures

20 suitabl e f@eieYodyble B&eehllyo rdph@ents] tin Qhe HOOMRMET of A IiRvHnGiak ed, shtasa,
het erocycl e structures nay, ndelgendentl of thlé, carry further
Substi { uent s. VTP ORHPIHR Sip i BAmerTFrl fShs EmPIE(Sa PEG Mo sl Brieree cleor

prepari ng conphivhdaawéontdih@pftoBrheterostdrs frohathagt@ipi coasisting 6hHtN 2hd DAInd
compounds,of the.forpula (I - e Leacted, wiith compounds. of the formula
() e R v i .mé%ﬁ. 8L)a?$t?°£?éﬁl§‘g7%ﬁy- i beﬁ‘,%‘:%‘?"'ﬁg,ﬁ‘s\ﬂ‘"‘@e“\ﬁ““\}v X,
U, A and m ar Exaspldefihirhdmap be enengoed greeprddmezokyl,|thiadiangylg pprapolyh pidyl.s
substituted i Byt erinyBr BIRAGRYICY RanRhyll Fudh ;0Rbl nﬁt}quoy-d& fi
hydr oxyl fung¥éon})§r 10 Bi’ggﬁmgﬁﬁds 0 ’tﬂg’f rnﬁ?a IV) af ,g%ﬁgﬁT 1

tetrahydropyranyl, tetrahydrofuranyl, 1,2,3-triazolyl, thiazolyl, oxazolyl, imidazolyl,

morpholinyl or piperidyl. Preference is given to thiazolyl, furyl, oxazolyl, pyrazolyl,

15  triazolyl, pyridyl, pyrimidinyl, pyridazinyl and tetrahydropyranyl. The term "heteroaryl"
(or "hetaryl") represents an aromatic heterocyclic radical.

In the heterocycle structures shown in the present application, in each case only one

bond to the adjacent group is indicated, for example in the heterocycle structures
20 suitable for Y the bond to the unit Q. However, as indicated, these heterocycle

structures may, independently of this, carry further substituents.

The present invention furthermore relates to a process for preparing compounds of

the formula (I), characterized in that

25 [A] compounds of the formula (II)
(R v
\U—-A-—Rz (1}
Vv
b
Y

are reacted with compounds of the formula (IIT)
30

E-X-R! (III)

in which



U A R2 15 are reacted with conmpounds of the formula (V) (R (V) V 7 &FGml
which R, R, R3, V, Q Y, W X U A and mare as defined above, is
either a |l eaving group which is substitut Sg in the 20Epresence of a base or
is an optionally activated hydroxyl functron;, 25or [C] conpounds of the
formula (M) 2 4 F EB 2004 -32 (R b NO X' R are reacted with conpounds of
the formula (M1) 5EEUA-R(MI) inwhich 10R, R2, R3, V, Q Y, W X U A
and mare as defined above,_is either a | eaving group which is substituted
in the 5Epresence of a Bask’,®, VsQal, BhiN,dhad hnd motre eadeftheti whiowaxy |

function, or [D] conpounds of the formula (VII1), (VIIl) 20 25 in which Va
is Oor S and

E is either a leaving group which is substituted in the
5 presence of a base or 1s an optionally activated hydroxyl
function;
or
10 [B] compounds of the formula (IV)
H\
N—x—F'
U"*A_RE (V)

are reacted with compounds of the formula (V)

15
R
W—E
V)
V\CIJ
Y
in which
R, Rz, R3, V.Q,Y, W, X, U, A and m are as defined above,
20
E is either a leaving group which is substituted in the
presence of a base or is an optionally activated hydroxyl
function;
25 or

[C] compounds of the formula (VI)




R, R, R3, Y, Q W U A X and mare as defined in daim3, are r?@thEﬁc@A
with conpounds of the forrmula (1X) 24 F EE 2004 -33 E _101'. Y in whicC

Q Y are as defined above, E is either a |l gaving group which is substituted
in the presence of a base or is an opti dﬁ’gl'ly activated hydroxyl

function; 10 or [E] conpounds of the formula (X) (R) (X) 15 in which 20 R3,

V, Q Y, W X U Agind mare as defined above, Rlb and R2b 25

i ndependent |y each refregent CN or | k, where Ak represents a
straight-chain or branc (-% wHw—agli cal havifj) up to 6 carbon atons, are
converted with aqueous s®u#i ons of $trong acids or strong bases into the

correspondi ng free carboxylic aci ds;me130 [ F] conpounds of the fornula
(XI) 2 4 FEE 204G -34 V QV.n which
Q

|
Y

are reacted with compounds of the formula (VII)

5 E-U-A-R’ (VII)
in which
10 RI, Rz, R3, V,Q,Y, W, X, U, Aandm are as defined above,
E 1s either a leaving group which is substituted in the

presence of a base or is an optionally activated hydroxyl

function,
15
or
[D] compounds of the formula (VIII),
(R, 1
—N—X—R
w E X (VI
\A___RZ
Va
\
20 H
in which
Va isQor S and
25

R, R* R Y,Q, W, U, A, X and m are as defined in Claim 3,

are reacted with compounds of the formula (IX)



WNXR I UARS5S5R, R, R3, V\ Q X W U Aand mare as defiryagl 2700
above, 10 15 L represents Br, | or the group CF3S2-0O are reacted W{F‘”
conpounds of the formula (XIl) MZ (XI1) in which Mrepresents an aryl or
heteroaryl radical, a straight-chain or -Bfanched al kyl, al kenyl or al ki nyl
radi cal or cycloal kyl radical or represents an aryl al kyl, an aryl al kenyl

or an arylalkinyl radical, Z/r@gresents the groupings -B(OH)2, -CH=CH,
-CH=CH2 or 20 -Sn(nBu)3, inEhe r nce of a palladi um conpound, if
appropriate additionally in the presence of a reducing agent and further
additives and in the presence of a base; 25 or [ conpounds of the
formula (XI11) 24 FEB2  wi®ehd in which (XI11) Ar represents an aryl or
heteroaryl radical, Eis a leaving group which is substituted in the
presence of a base, 10 are reacted according to process D with conpounds
of the forgula (VII1) apdy the ds@RHhid fpveompounds of the formula (XIV) WN
X R1

E 1s either a leaving group which is substituted in the
presence of a base or is an optionally activated hydroxyl

function;
10
or
[E] compounds of the formula (X)
Ry 1
W-—l’;l—-—-)(—R b
U, o2 (X)
v A—R",
Q
15 Y
in which
20 RV, Q. Y, W, X, U, A and m are as defined above,
Ry and R%, independently each represent CN or COOAIk, where
Alk represents a straight-chain or branched alkyl
radical having up to 6 carbon atoms,
25
are converted with agqueous solutions of strong acids or strong bases into the
corresponding free carboxylic acids;
or
30

[F1 compounds of the formula (XI)



Il U.AR (XIV) Ar 15 are hydrogenated with hydrogen in the presenc%"‘deBazam
catal yst. The processes according to the invention for preparing conpounds
of the formula (1) are illustrated bel ow using exenplary, non-limting
enbodi ments: 2i, FEB2094 -36- Exanpl e of -Bfe reaction sequence according to
processes A/E: Ove Owe Br-(CH2) OWe hydrolysis OHCOH 5 If (M11)
represents, for ex e, nethyl 4-{ [(2-nmethoxyphenethyl)am no]- nethyl
}benzoate and (I X) reprg s 2-chl orophenyl net hyl chloride, processes D
hwR—iN—t-he—s@lene bel ow 2 4 FEB 200& - 37

Exanpl e of the reacti on Sedlence agcor di ng to processes DIE: Cl CH2(2-Cl)Ph
CLOHS5 If (1V) representg, for examp-er® nethyl 4-{
[ (5- met hoxy- 5- oxypentyl ) afi no] - nethyl } benzoate and kh/) represents
1-[ 2- (benzyl oxy) phenyl] - 2@br ono- 1- et hanone, processes B and E can be

Xy he schene below. 2 4 F E B 2004 -38 Exam |l e of the

reacti on sequence ag ng to processes B/ E:
L
in which
5 R’, Rz, R3, V,Q, X, W, U, A and m are as defined above,

L represents Br, I or the group CF350;-0,

are reacted with compounds of the formula (XII)

10
M-Z (X1I)
in which
M represents an aryl or heteroaryl radical, a straight-chain or
15 branched alkyl, alkenyl or alkinyl radical or cycloaikyl
radical or represents an arylalkyl, an arylalkenyl or an
arylalkinyl radical,
Z represents the groupings -B(OH),, -CH=CH, -CH=CH; or
20 -Sn(nBu)s,
in the presence of a palladium compound, if appropriate additionally in the
presence of a reducing agent and further additives and in the presence of a
base;
25
or

[G] compounds of the formula (XIIT)



O"-Ove OWe base OH5 If (VI) represents, for exanple, nethyl 5-{ 4 FER 71
[ 2- (benzyl oxy) - phenet hyl ] am no} pentanoate and (VII1) represents net I%yl o 2004
4- (brononet hyl ) - benzoate, processes C and::E can be represented as shown in
the schene below. 2 4 FED 2004 -39 Exanpl € of the reaction sequence

according to processes GE: Meo base off preferably R=t/Bu 2 4 F E D 2004

-40 Exanple of the reaction quence according to processes DDF/ E Ove OH Br

hydrolysis C w Cl Cl Ow 2 4 FEU 2CCl -41- Exanple of the reaction
sequence according to procgdsses DDGE O -Ove Ow hydrogenation
(XHI)
=
Ar
in which
5 Ar represents an aryl or heteroaryl radical,
E is a leaving group which is substituted in the presence of a
base,
10 are reacted according to process D with compounds of the formula (VIII} and

the resulting compounds of the formula (XIV)

(R),
W-—--IPJ—X—-Ff
U\ 2
v A-R (XIV)
2
Ar
15 are hydrogenated with hydrogen in the presence of a catalyst.

The processes according to the invention for preparing compounds of the formula (I)

are illustrated below using exemplary, non-limiting embodiments:



0-42 2 4 FE[ 2DO | The solvents which are preferred for the processes r¢g 200

according to the invention are custonmary organic sol vents which do not

change under the reaction conditions, or water. Preference may be given to

using, for the processes according to the36invention, ethers, such as

di ethyl ether, butyl methyl ether, dioxane, tetrahydrofuran, 5 glycol

di met hyl ether, or diethylene glycol dinethyl ether, or hydrocarbons, such

as benzene, tof 1 LGACE e - GELLHIB ThBIDCESES Ae-des, such as

di met hyl f ormam de or hexanet hyl phosphoric triam de, or

1, 3-di net hyl -i pigdazol i di n-2-one, 1, 3 -dinethyl-

t et rahydropyri | n-2-one, acetonitrile, ethyhcagetate or dinethyl

sul phoxi de. It al so possible to useQMextures of the

abovenenti oned > bases which are prererred for the

processes accoriing to the i~yentied®e ncl ude B28i c conpounds which are

customarily usedchgphbasic reactilpns. Preference may be given to using

al kali nmetal hydrides, such as, f%r exanple, sodium hydride or 15 potassi um

hydride, or alkali netal al koxides, such as sodi um net hoxi de, sodi um

et hoxi de, potassi um et hoxi de, potassi um et hoxi de or potassiumt-butoxide,

or carbonates, such as sodi um carbonate, caesium carbonate or potassium

carbonate, or am des, such as sodiumam de or |ithiumdiisopropylamde, or

organol i t hi umg“¢®ypounds, such as phenyl lithium I'1ithium or

met hyl I'it hi um sodium_ 20 hexanet hyl di si | azane e processes Ato C
according to thyg i nvention™ pr ef er abl dbf-).carr ? itrile,

in each case bydreactipy thé cdnpoopds LfiifﬁﬁmL(lll),

(V) and (VII)’{éﬁfﬂ@ i i nt he presence of a fpase,

carbonate, 25 Et3K;

generally be carried

preferably fromOC to

pressure, elevated or ced pressure (for exanple in ar of fromO0.5

to 5 bar). In general, t reaction is carried out at atnogpheric

pressure. 30 In the processes Ato C according to the invention, a conpound

of the formula (1) is prepared by nucleophilic substitution of a |eaving

group E ins ong qivijerdpfRuNdRr example, methyl 4-{[(2-methoxyphenethyl)amino]-
methyl}benzoate and (IX) represents 2-chlorophenylmethyl chloride, processes D

and E can be represented as shown in the scheme below:



of the formula (111), (V) or (V1) by the amne function of one of tRé FEB 200
conpounds of the formula (H), (IV) or (VI). Suitable |eaving groups E are,
for exanple: hal ogen, 35 tosylate, nesylate, or a hydroxyl function which

is activated by reagents such as dllsoprﬁbyl azodi car boxyl at e/ PPh3

(M tsonobu reaction). The process D according to the invention can
preferably be_carrjed out in acetonitrile by reacting the conmpounds (VIII)
and (1X) in tE32BPEIsHIEIEINIOY SpauenCce aGoFIIRg IQINACGERS D/E FEB 2004 - 43
carbonat e, potassium carbonate, Et3N DABCO, K2C(OB3, KOH, NaCH or NaH. The
reacti on can general be carried out in a tenperature range of from-20C

to +90C, preferabl om 0C to +90C. The reaction can be carried out at

at nospheric pressu e educed pressure (for exanple in a range
of from0.5to 5 bar). 51In gen t he reacPFB#-¢)8h carri ed out at

at nospheri c pressure. Hnt S %Bcordrng—ro—rhe*invention, a
conpound of the formula (1) is prepafed by nucl eophilic substitution of a

| eaving group E in the c ound of the formula (1X) by the hydroxyl or

thiol function of the cogpound of the fornula 10 (VII1). Suitable |eaving
groups E are, for exanm®e: Phal ogen, tosylate, nmesylate, or a hydroxyl
function which is activated by reagents such as dii sopropyl

azodi car boxyl at e/ PPh3 (M t sonobu reaction). In the process E according to
the invention, a conpound of the formula (1), where R 15 and R2 each
represent a free xyl function, is obtained by gconverting ester and/or
nitrile functions he conmpound (X) into the cor pondi ng free carboxyl
functions. This redcti ' arried out, for :

aqueous sol utions g
strong bases, suc
carried out i m~Q
in mxtures of olvents or in mxture ' sol vent s wi t h
wat er. Preferenc idig to the invention is or exanple, to
carrying out the reaction in a mxture of water ard n®th#&hol or di oxane.
The reaction can generally be carried out in a tenperature range of from
-20C to +90C, preferably fromOC to +90C. The reaction can be carried out
at atnospheri g Jbvprepeedds, GbeVeladihlar nicithced|| mﬁﬁm@xg 5€6>Q/Ipeﬁ)_(/aﬁfﬁin©]-l n a
range of fromO0.5 carrie out at

at mospheric pMELY, b&%““ﬁﬁ’?ﬁ%(gﬁdﬁggggé?gécépﬁpﬁg’ r&b@ﬂ?lo hangne,

conmpound of t hmcéwenBlaad Elcknibs represented as shown in the scheme below:




prepared by reacting a conpound of the fornula (XI), which contains &4 fEg 7004
substitutable 30 group L, with a conpound of the group (XII) in the
presence of a palladium conpound and, if appropriate, a reducing agent and
further additives in basic nmedium FormaBBy, the reaction is a reductive
coupling of the conpounds of the formulae (XI) and (XII), as described,
for exanple, i LS Organorret allics in Synt hesis, M Schl osser,
Ed., Wley & $33gipiaed gtigrsequence aacqrding ke prosessesBAE of the formul a
(X1), the substl tut abI e group L can, for exarrpl e, be a hal ogen radical,
such as Br or 1, or a customary IeaV| ng groyp, such as, for exanple, a
triflate radical. 5 grpounds of the la (XI'l) contain a reactive
group Z which can be & L sisti ng of -B(OH) 2,
-CH=-CH, -CH=CH2 or =77 Phe pal | adi um orrpounc? used can be a

pal I adi um (11) conpqund, such ds, for* exg £12Pd( PPh3) 2 or Pd(QAc) 2,
or a palladium (0)€onpound, stch as, for} 10 exanple, Pd(PPh3)4 or
Pd2(dba)3. If required, it is possible dd additionally a reducing
agent, such as, d0r-osanple, triphenylp phi ne, or other additives, such
as, for exanple, Cu(l)Br, NBud4NCl, LiCl “or Ag3PO4, to the reaction mxture
(cf. T. Jeffery, Tetrahedron Lett. 1985, 26, 2667-2670; T. Jeffery, J.
Chem Soc., Chem Comrun. 1984, 1287-1289; S. Brase, A deMejiere in

"Met al - ss 15 coupling reactions”, Ed. F. Diederich, P. J.

St ang, i nheim 1998, 99-166). The l- ¥ion is carried out in

the presence of aycusfon®fy ] such as, for ekamp e
triethyl am ne. ol vénLa_ar oeméd h&tepglgaagg c 3ol vgnt
above, reference f[s gi ven—to—®th ,

reacti on can bexe Fegueout at atnospheric pr el evated or reduced
pressure (for exanple in a range of fromO0.5 MNox | N general, the
reaction is carried out at atnospheric pressure. 25 In the process G
according to the invention, conpounds of the fornmula (1) are obtained by
reacting chbnpdiunds(M) t heeptasemsl a (1 1) exadpleh canttayin a J-¢Rvibagzydeoip E,

wi th compoundy, afehifandis Fehdndatd dd (ACRPALIG kb BloRfeifitn?) AGH8E! N9

processes C and E can be represented as shown in the scheme below:



i nvention, followed by hydrogenation of the resulting conpounds of tHe FEB 7004
formula 30 (XIV). Thus, the first step of the process G proceeds

anal ogously to the process D, but instead of the conpounds of the formula
(I'X), compounds of the formula (Xl I1) are39r-eacted here with the al cohols

or thiols of the fornmula (XIIl). This gives the 35 unsaturated conpounds of
the formula (XIV), mhlch can be converted by customary hydrogenation
processes i nt dxemple : fing 2ed CAEB 7, 1dd - 45
Preference according to the ' entlon is given to the hydrogenation of
conpounds of the fornula ( W th hydbogen in the presence of a

catal yst, such as, forne
carried out in one of :
given here to ethyl dcetate -actlon—tam be carried out in
a tenperature range A

atnnspheric pressure, elevated or reduced

pressure (for ex le ing range of from0.5to 5 bar). In general, the
reaction is carrPed Fut at 10 at nospheric pressure. The am nes of the
formulae 11, IV and VI are novel and also formpart of the subject- matter
of the invention. 15 The novel conpounds of the forrmulae Il, IV and VI can

be obtained in @ erally known nmanner by the foll ow ng nethods: a) by

reacti ng am nes he formul ae (XV), (XVl) and 1) (R3) (XV) 20 YUH1
2 (XV1) %' -2 (XV N
o) OMe ester cleavage N

o

o]

preferably R = t/Bu



where the radicals R, R, R3, m V, Q U W X Y and A are as def|

above; with carbonyl conpounds of the formulae (XVI11), (XIX), éFﬁ@jﬂﬂfa
71& -46 U (XVI1l) AR (R (XIX) Xa--R (XX) 5 where Ua, WA and Xa have
the nmeanings of U Wand X, respectively-40ut are 10 one carbon unit
shorter, and T represents hydrogen or a Cl-C4-al kyl function, which can

al so be attached to Ua or Xa to forma cycle, and the other radicals are as
def i ned above Exempleghtheraactionsequenceacepriingto processahDANEI s t hen reduced

wi th customary reduci ng agents, such as, for exanple, NaBH4, H2/Pd/C,

etc., or converted directly under the condiciions of a reductive al kyl ation
in the presence of a reducing agent, such [as, 2 H1/ Pd/ C,

NaCN- BH3, NaH(

3 (cf. Patai, Ed., The

Car bon- Ni t r oge ble Bond, pp. 276-293fand | i it et begei n); b)
by reacting am n el ae (XV), pbounds of
the fornmulae (II (V), (cf., for xarrple % OMe

Organic  Chem st‘PW fourth B QROMaN | ey B 1992, p'
literature cited thergin). 25 Amnes of The T orny
the fornmula (VIII), (R QYVaH

G OMe Br

(CH),

Cl

o
o hydrolysis o)
J — U
0 OH



W Nk R I U5 where Va represents 0 or S -1 A-R2 (VII1) can be obt aifpedyy
in a generally known manner by the follow ng reaction schene: 24 FE82004
-48 (R3) Va, QY (XXI'll) E-QY(IX), base alkylation ,PGh WNI US?2
A-Relimnation Va, H,PGh W--N1 -PGigap-protective group PG U A-R2

I ntroduction N-protective group '

Example of the reaction sequence according to processes D/G/E

Cl
{
f ° '
0 OMe

; N
OMe hydrogenation
—-

; ~TNN ) Q\/\
N
0 OMe
o] O\H
0
0

hydrolysis O
.—_——’-

O e}

I

H



(XXI'l) Va PGo (XVa) WNH2 + -PG H --N USA-R2 (I1C) elimination _24 FO[IRS?S[}J.
protective group Va PGo U 1~ AAR2 (XVI1i)EX-RL (I11), base al kyl ation
-PGO(R3) W-NX-RI-N-X-R WI U A--Relimnation USA-R 0, S-protective group
T'\ OAR red. amnation (VIIl) (XXI)
The solvents which are preferred for the processes according to the invention are
customary organic solvents which do not change under the reaction conditions, or
water. Preference may be given to using, for the processes according to the
invention, ethers, such as diethyl ether, butyl methyl ether, dioxane, tetrahydrofuran,
5  glycol dimethyl ether or diethylene glycol dimethyl ether, or hydrocarbons, such as
benzene, toluene, xylene or petroleum ether, or amides, such as dimethylformamide
or  hexamethylphosphoric  triamide, or  1,3-dimethyl-imidazolidin-2-one,
1,3-dimethyl-tetrahydropyrimidin-2-one, acetonitrile, ethyl acetate or dimethyl
sulphoxide. It is, of course, also possible to use mixtures of the abovementioned

10 solvents.

The bases which are preferred for the processes according to the invention include
basic compounds which are customarily used for basic reactions. Preference may be
given to using alkali metal hydrides, such as, for example, sodium hydride or
15  potassium hydride, or alkali metal alkoxides, such as sodium methoxide, sodium
ethoxide, potassium methoxide, potassium ethoxide or potassium t-butoxide, or
carbonates, such as sodium carbonate, caesium carbonate or potassium carbonate, or
amides, such as sodium amide or lithium diisopropylamide, or organoclithium
compounds, such as phenyllithium, butyllithium or methyllithium, or sodium

20  hexamethyldisilazane.

The processes A to C according to the invention can preferably be carried out in
acetonitrile, in each case by reacting the compounds ([I) and (IIl), (IV) and (V) and
(VI) and (VII), respectively, in the presence of a base, such as sodium carbonate,
25  EuN, DABCO, K,CO;, KOH, NaOH or NaH. The reaction can generally be carmried
out in a temperature range of from -20°C to +90°C, preferably from 0°C to +70°C.
The reaction can be carried out at atmospheric pressure, elevated or reduced pressure
(for example in a range of from 0.5 to 5 bar). In general, the reaction is carried out at
atmospheric pressure.
30
In the processes A to C according to the invention, a compound of the formula (I} is
prepared by nucleophilic substitution of a leaving group E in one of the compounds
of the formula (HI}, (V) or (VII) by the amine function of one of the compounds of
the formula (I), (IV) or (VI). Suitable leaving groups E are, for example: halogen,
35  tosylate, mesylate, or a hydroxyl function which is activated by reagents such as
diisopropy! azodicarboxylate/PPh; (Mitsonobu reaction).
The process D according to the invention can preferably be carried out in acetonitrile

by reacting the compounds (VIII) and (IX) in the presence of a base, such as sodium



In the above schene, PGo represents a customary phenol or thiophenol
protective group, such as, for exanple, CH3, CH, Ph, CH2CH=CHZ, CHZCI:;lé FEB 2004
CH2OCH2Si Me3, Si Me3, PGn represents an anmine protective group, such as, for

5 exanple, tBuOCO T represents hydrogen-dB-a Ct-C4-al kyl function whi ch

can also be attached to Ua to forma cycle, and Ua has the meaning of U but
is one CH2 group shorter. The other radicals are as defined above. (IIb)

i s obtained, fcerbopstanphtassityy carponatal EyNy BABCOgK(COa)K@H; NaQXvbd NaHt Thei ve

10 Schi ff ]]'CF_C'% )
Such asC :‘ or gﬁ%ﬁ’%ﬁ%ade?alf / %U&ﬁq w{éﬁ%&ﬁgkorggé%?/ﬂ?%gg? ﬂg: 'ggbtrcét he
condi tions of paeferablyufom 8° GI toy +95Co T hen raanbotp cer deceartéd @ut @tlabhosphergent |
such as, for Ef%ék@ﬂﬁleeeleﬂteéMNe@luged%rgﬁﬁcm@&Aexaﬁﬁ%ééﬂ £ fjc{ng%l On%ﬂ"ﬁt@% r?poun q

NaH( OAC)B The corrpoun (I'l.b) can be converte rea a co

of the for ful 4" @ENer3l, the TeacHoR isagirdow At @trrwaglmcmr@sge compound of the

formula (XXI) (cf process A). 5 An 0- or S-protective group I n (IIb) or
reagent (cf. T.W Geene, P.GM

(XXI') can be nated lfi' gswt bl e

Wit's, Prot ect i GRS ae&a wgcws%tw&m@n asereRrynd obft thenformely Sy,
1(9)98% | f ] f 0rpr@awﬂplb}enudlébﬁhﬂg)dmdb@n(uiaﬂ;b)of Qr]eé\Xﬁ% ?rou YE iR écﬁﬂpﬁcﬁ%@ﬁiﬁ&he I

- t he u n mation o eno

usi ng boron ﬁ?ﬁ%?‘ﬁ@ B%Ctﬁ%thﬁ%oéﬁfeo’éﬁ 8?? "3’3 ?nCOV’@O't"?JJ ?E)

t ri met hyl 401 yl(VildSdaable lcahhrgr ghopnEate, 76 5&61;0&5 haﬁogag, tsaer;dammmmmb,td‘rla)l at e
in DVF at 15 ng c d h |.a ), a
conmpound of tﬁlgdmli nTutHE Hcags bgcmg H bd le"a'(;'sp?frtot g%l:thl nés tﬁgs’(’g’r‘ﬁpﬁl
function (cf. ajodigarbpiadaie] PPE @.’IMOHDEU ww@on)Pr otective Groups in Organic
Synt hesi s, second edltlon New York, 1991) and subsequent reaction of the

resulting am Ee pr ot ect ed conpound of the formula (XXII) with a corrpopnd
of the fornul & eprogess E asegrdingdotye mAF—\”WDpP6?@8@‘?‘\%0‘?@?%]{}5"@@0@ adhererR

(T Xif\l/ | g cansbe ammRF REICRBredfl arfesFRMEsbx gﬁm&uby is aﬁalﬁ@tsbpémfvynn%téa@dﬁn&/&f
eene,

e ti on,  New VHFIE To3gRHTF of F'?eo%%%#uﬁgégé PPt ol G PrnSi
This reaction can be carried out, for example by adding aqueous solutions of strong
acids, such as, for example, HCl or H,S8O,, or strong bases, such as, for example,
NaOH, KOH or LiOH. The reaction can be carried out in one of the abovementioned

20 organic solvents, in water or in mixtures of organic solvents or in mixtures of organic
solvents with water. Preference according to the invention is given, for example, to
carrying out the reaction in a mixture of water and methanol or dioxane. The reaction
can generally be carried out in a temperature range of from -20°C to +90°C,
preferably from 0°C to +90°C. The reaction can be carried out at atmospheric

25  pressure, elevated or reduced pressure (for example in a range of from 0.5 to 5 bar).

In general, the reaction is carried out at atmospheric pressure.

In the process F according to the invention, a compound of the formula (I) is
prepared by reacting a compound of the formula (XI), which contains a substitutable
30 group L, with a compound of the group (XII) in the presence of a palladium
compound and, if appropriate, a reducing agent and further additives in basic
medium. Formally, the reaction is a reductive coupling of the compounds of the
formulae (XI) and (XI), as described, for example, in L.S. Hegedus,
Organometallics in Synthesis, M. Schlosser, Ed., Wiley & Sons, 1994.



represents, for exanple, tBuOCO, the protective group can be introduédéd Byl
reacting the amne with tert-butyl pyrocarbonate in polar or nonpolar
solvents at fromOC to 25C. Renpval of the protective group to (Ha) can be
carried out with nunerous 25 acids, such-gas.- for exanple, HO, H2SO4 or
CF3COOH, at fromO to 25C (cf. the literature cited above). Substances of
the formula (11l1) are comercially available, known fromthe literature or
synt hesi zabl e Iibyheproopessdssofkhe ferniul o (W e butiseinaibie grou@fL cdnd fore'),(aﬂffpleebe J.

Chem 30 Soc. b t gnces; of r wn f

the literaturé or(‘l;gﬁ,Il ?a(r%%g za Es gna(frogo({fsiE fu§t8mﬁryoigs§]§sgq?ﬁ8\/\ﬁ” r f{)
literature (cfexamplgramfhmlaélcal]. Med. Chem 1989, 32, 1757; Indian J.

Chem Sect. B 1985, 24, 1015; Recl. Trav. Chim Pays-Bas 35 1973, 92,
1281; Tetrahedron Lett. 1986, 37, 4327). 2 4 FEB 2004 -50 Substances of the

formul a (VP1) Theecomponpds ohithe fexmaile , ChoionvR feaghye Iseoupl Zt whigh wrae b
synt hesi zabl e f u ., for
Al o 3. O R M B R R oS B 4

39, 3527; Helv. Chim Acta 1975, 58, 682 Li ebigs Ann. Chem 1981, 623). 5
Subst ances of Tfhb aﬁrgalmﬂ ao&baﬂndauedcemw %hl'léﬁuﬂﬁaﬂﬂ)aé?}nﬂ)oukﬂ‘omhfiso%rt he
literature or %s e a,bc? ou ocesses known fromthe
literature (cr""‘am %ﬁ% B orgtk %’ Orcfréﬁha‘gg'@o( 0) 3pmpopndeiel 4sg forsej |
1956, 378j0 Euexarﬂple,l\/Bd(PPG@@mr Pdstiba)s. Thedquirdd8if,is 58181@50 &d kddigafally Ghi m
Fr. 1951, 97. Y

0 3
particul ar, 4- c‘#’ff@r”%ﬁﬁqth%cﬁ aﬁrf“ﬁﬁf*”&%ﬁp‘&ﬁh%‘ﬁ%’ﬁé‘ﬂ“ c?éro g‘f'ﬂ?"’tshé‘rch as,
substituent i fort beandple pCs{iBroMNBauNGle IoCépar Ag:RiYs, coupe i regrtion mixture (cf.

4- ( B CH) 2- Ph- %f;@r%rw#agecﬁer rs,@ppsrg!s' 28, ool g rﬂ&;ﬂ@begg‘% Pgﬁ.gﬁou“ds

in the presence o such as; for 4 or

PAC12( PPh3) 2 &vemewdi LA$dc dRB8ar3sY 50 PgraSﬁe MéeMemreslporMmgcmbmhyross-

conpounds s 15 chglin@Wesk s SEWICE | DRedbRcHi ey tdigh Al WABRN YS)] wenhbﬁh"hg@@d
conversion i ngg 1@? I)correspondr ng chloride using, for exanple, E

in the formul (VIl) and (1X) represents hal ogen, the
conpounds can aIso be prepared by generally knomn processes for exanple
by reaction o ! orinatin

exanple, thio yf? I‘%aﬁ %]}iscfgrrberd Suullrbmr%}'psenceo 2 Cuthrft %aée, Suc asaTs()’r example

Na;CO;, NaOH or triethylamine. Suitable solvents are the organic solvents

20 mentioned above, and particular preference is given to ethers, such as, for example,
dimethoxyethane. The reaction can, in general, be carried out in a temperature range
of from -20°C to +90°C, preferably from 0°C to +90°C. The reaction can be carried
out at atmospheric pressure, elevated or reduced pressure (for example in a range of
from 0.5 to 5 bar). In general, the reaction is carried out at atmospheric pressure.

25
In the process G according to the invention, compounds of the formula (I) are
obtained by reacting compounds of the formula (XIII), which contain a leaving group
E, with compounds of the formula (VIII} according to the process D according to the
invention, followed by hydrogenation of the resulting compounds of the formula
30 (XIV).

Thus, the first step of the process G proceeds analogously to the process D, but
instead of the compounds of the formula (IX), compounds of the formula (XIII) are
reacted here with the alcohols or thiols of the formula (XII). This gives the
35  unsaturated compounds of the formula (XIV), which can be converted by customary

hydrogenation processes into the compounds of the formula (I).



chloride, (cf., for exanple, J. March, Advanced Organic Chem stry, fPE:Hm
Edition, WI ey 1992, page 1274 and the literature cited therei n) }é
of the formula (XV) are comercially avail able, known fromthe literature
or synt hesi zabl e anal ogously to processes 4§nown fromthe literature (cf.,
for 25 exanple, Tetrahedron 1997, 53, 2075; J. Med. Chem 1984, 27, 1321;
W97/ 29079; J. Org. Chem 1982, 47, 5396). These conpounds can be obt ai ned,
for exanple, fhrefarencheccontingspindiveytibmiis gieercmmhelhlydh:ogarmﬁohlmf pam‘pbmh@f

chloride conpg e S f. [ f cO nds
of the fornmnul aw%nm ()ﬁvg itk Wﬁ mt[}bee?rgg%ng%ﬁ C\%Nﬁ 8(7" ?%{ ‘?‘%’PE‘
which is shorth qwor C atom by 30 substl tution of the halide radi cal
by a cyano group, giving the corresponding nitrile conmpounds, and
reduction of the nitrile gr oup, or by reaction of the corresponding

al dehyde cénpdbdyosass hidh be icagiedaeiitdn angeofrtheliabarementinged ofganisesobentsounds
of ~ the fornulpgefert¥de isdientepe W etﬁ—}’l@ebt%tepl’r?%@?al VVH@ Fe%cth éa% R G iV

which is shortened by one C 3 om” with nitFonethane, subsequent
reduction. 35 2ARMAERIGE raNgs o from 20X )+ e E@fﬁﬁb‘&lfﬁlﬂpﬁ GQvai1985F eTh&nown

fromthe i terr@dcubﬁcarﬂbe 5afﬂ&@e§ﬂamhh@s Biad g@ é;elé\@teaw@@cﬁ@@@p&%\w(fff om
the literature exa Chem

J .
1982, 104, 68514 IéﬁéPna fogs o i’é’§h§51‘?3%ba’§ afdﬁlerFa“’i‘QQSS Ca'Ileds)z'igt
DE- 2059922). Amospherid prefserd. ormula (XVI1) are com*rer cially avail abl e, known
fromthe literature 5 or synthesizable anal ogously to processes known from
the literature (cf., for exanmple, J. Org. Chem 1968, 33, 1581; Bull. Chem
Soc. Jpn. 1973he amineses therformpiac ICREmnd SHare 1988 andalso fGkOpardof ax gubjetem
1961, 26, 250FanSysiie idfv@hfdn. 1989, 19, 1787). Amines of the fornul ae
(XV), (XVI) and (XVIl1) can also be prepared by generally 10 known
processes, for exanple by reduction of a corresponding nitrile, by reacting

a correspdndiThg nbaéllcdﬁapmhdib @ﬂ%h&bhﬁﬁlﬁ'@ﬂaw ahl DBESMERY obitaaed PR o¥hdrilly

hydr azi ne or the re ﬁn%e nt of a%/ azides in the presence of wat er
(cf., for exa ‘i"%“mf"“ R&l’\}lém’&‘@ﬁ'o ‘gani ¢ Chenistry, fourth Edition,

W | ey, 1992, page 1276 and the literature cited therein). 15
a) by reacting amines of the formulae (XV), (XVI) and (XVII)

(R,
@—w—NHZ (XV)

V\
F
20 Y
NH,
Llj (XVI)
\A___R2
NH,
I (XVIN)
X\R1

where the radicals R', Rz, R3, m, V,Q, U W, X, Y and A are as defined
above;

with carbonyl compounds of the formulae (XVII), (XIX), (XX)



oo
Car bonyl conpounds of the fornula (XVII1) are commercially available}aﬁﬁ6WHm
fromthe literature or synthesizabl e anal ogously to processes known from
the literature (cf., for exanple, J. Med. Chem 1989, 32, 1277; Chem Ber.
1938, 71, 335; Bull. Soc. Chim Fr. 199646123, 679). 20 Carbonyl conpounds
of the formula (XIX) are comercially available, known from the literature
or synt hesi zabl e anal oggusly to processes known fromthe literature (cf.,
for exanple, WO96/11902;\DE;2209128; - S?%@ggsis 1995, 1135; Bull. Chem
Soc. Jpn. 1985, 58, 2192). Q Car bonyl unds of the formula (XX) are
comerci al ly avail abl e, Tknown'al+gf the literature or synthesizable
anal ogously to processes known fromthe literature (cf., for exanple,
Synt hesi s 1983, 942; J. Anl Chem Soc. 1992, 114, 8158). 30 Carbonyl

conpounds of the fornulan)g ), (XIX) @nd (XX) can al so be prepared by
general |y known processes, by/ oxi dati on of al cohols, reduction
of acyl chlorides or reduct ril (cf. XEX exanple, J. March,
Advanced Organic Chenistry, Tourth Edition, VVIey, 392, page 1270 and the

literature cited therein). 35VConpounds of the fornula (XI[) are
commercially avail able, known fomthe literature or synthesizable

anal ogously to processes known firomthe literature (cf., 24FEB2OR -52 for
exanple, for aromatic boronic acids: J.Chem Soc.C 1966, 566. J. O g.Chem,
38, 1973, 4016; or for tributyltin conpounds: Tetrahedron Lett. 31, 1990,
1347). Conpounds of the forrmula (Xl I1) are commercially avail able, known
fromthe 5 literature o? SWU hﬁSlzab| nal ogously to processes known from
the literature (cf. exanpl e, nl Soc. Chem Commun,, 17, 1994,
1919). TheSConpounds ac rdlng to the invention, in particular the
conpounds of the general formula (1), have an unforeseeable usef ul

phar macol ogi cal activity spectrum 10 The conpounds according to the
invention, in partﬁ@ﬁﬁar t he conpounds of the general forrmula (1), effect
a rel axation of the vessels inhibit platelet aggregation and | ower the

bl ood bl h ff
modiat 60 via i ; ol SAICE | on BIUedBl OrUnguayl B He s S o ©

intracell Wbar cGW i ncrease. one carbon unit shorter, and

T represents hydrogen or a C;-Cy-alkyl function, which
can also be attached to Ua or Xa to form a cycle,
and the other radicals are as defined above,
15
initially to give a Schiff base which is then reduced with customary reducing agents,
such as, for example, NaBH,, Ho/Pd/C, etc., or converted directly under the
conditions of a reductive alkylation in the presence of a reducing agent, such as, for
example, Ha/Pd/C, NaCNBH;, NaH(OAc); (cf. Patai, Ed., The Chemistry of the
20  Carbon-Nitrogen Double Bond, pp. 276-293 and literature cited therein);

b) by reacting amines of the formulae (XV), (XVI) and (XVII) with compounds of
the formulae (), (V), (VI) (cf.,, for example, J. March, Advanced Organic
Chemistry, fourth Edition, Wiley, 1992, page 411 and the literature cited therein).

25
Amines of the formula (Ila} and compounds of the formula (VIII),



15 They can therefore be enployed in nedicanments for the treatnment off { g 200k
cardi ovascul ar disorders, such as, for exanple, for the treatnent of
hypertensi on and cardiac insufficiency, stable and unstabl e angi na
pectoris, peripheral and cardiac vascul ar47di sorders, arrhythmas, for the
treat ment of thronboenbolic disorders and i schaeni as, 20 such as nyocardi al
infarct, stroke, transit y and i schaem c attacks, peripheral circulatory
di sorders, prevention o#efm {erases such a&'after t hr ombol ysi s t her apy,

per cut aneous translum nal a % W‘(‘PilﬁA) , percutangpys transl um nal
coronary angioplasty (PTCA) MYpass and gl so for the -treatnment of
arteriosclerosis, fibrotic dgjgsorders, sucCtp-amhepatic fibrosis or

pul monary fibrosis, asthmatic §isorders and 25 disorders of the urogenital
system such as, for exanple, phe¥tate hypertrophy, erectile dysfunction,
femal e sexual dysfunction and incontinence, and also for the treatnent of

gl aucoma. The conpounds described in the present invention, in particular

t he conpounds of the SQR@% formula (1), are also active conpounds for
controlling disorders in th ) alywnenpous.—sygf em whi ch are characterized
by di sturbances of the NOc gystem Iln particular, th er € sui tabl e
for elimnating cognitive defilcits, for "I™"gumgiing Iearninéy hand menory

per f ormance and for treating\f zhei mer's di sease. They are al so suitable
for the treatment of disordersjgf the central nervous system such as
states of anxiety, 35 tension and depression, sleeping disorders and sexual
dysfunction caused by the central nervous system and for regulating
pat hol ogi cal eatin i f Ls@rders associated wth the use of
stinulantsgand druggghggagﬁﬁ&?gé(géf$hernDre, t he active conpounds are al so
suitable for regulating cerebral circulation, and they are therefore
effective agents bt @htafiRAks 9! Eﬁé?ﬂfmrﬁfvﬁi Ménnep by BRYoBbRindlreQueHistiable for the
prophyl axi s and control of éeque ae of cerebral infarct (Apoplexia
cerebri) such as stroke, cerebral ischaem as and skull-brain trauma. The
conpounds according to the invention, in particular the conpounds of the
general fornmula (1), can also be enployed for controlling pain. 10

Addi tionally, the conpounds according to the invention have
antiinflamatory action and can therefore be enpl oyed as
antiinflamuatories. Vasal relaxant action in vitro




15 Rabbits are anaesthetized by intravenous injection of thiopental <odiiBi]l
or killed (about 50 ng/kg) and exsangui nated. The arteria saphena is
renoved and divided into 3 mmw de rings. The rings are individually
mounted on in each case one triangular pd8r of hooks, open at the end,

made of 0.3 mm strong special wire (Remaniun(r)). Under a pretension, each
ring is transf {red |nto 5 n1 organ baths 20 gontaining a warm

car bogen- aerat ed vﬁe e eit sol ukédon at VI g_hﬁe fol |l ow ng
conposition (nmV): KCl : 4—8—€ath2 x ; IMgSO4 x 7 H2O
1.4, KHPO4: 1.2;, HCCB —rg| UCOERaiA0; bovi ser um  NRumd n: 0. 001%

The contractility i's—detected usi ny-rSteatdwm UG cgl Igs anplified and
digitalized by means gf,AND converters (DAS-1802 HC, Keithley Instrunments
Muni ch), and 25 recorci aral el on linear record¥s. Contractions are
i nduced by addition of jp’%gﬁ&é’sﬁrl n. After several (in general 4) control
cycles, the substance td dgalmvestigated is added in each further passage
in increasing dosage and the height of the contraction 30 acheived under

the influence df) test subsf ance %,(Js corrparegqa t he hei ght of the
contraction achie W-I*rerill ast prelimnary pass onfithis, the

concentration whi i's necessary in order to red t he c@ntracti on

achi eved in the préfim nary Acdﬁtr(}{]"‘ﬂ:)‘g '520/ 6((1C5Q} is cal ciAa'ed. The
standard adm nistration volune is pr opor tH onepf DMBO in the bath
sol ution corresponds toodh 1% 35 The results are shomemn\aégbl e 1. 24
FEB2004 -54 Table 1: vasorelaxant action in vitro anrfn 4 (nM 80.4
282.8 3017 326.5 330.5 37830 5673 700. 2 protective group

. red. (F{a}m H
(R}, T amination W—N
W—NH, + _— ’
®‘ ? )'_ . va IS art
Va © A—R N
\ PGo
PGo {Itb)
V
(XVa) {xvin) E-X-R1 (Ill), base
alkylation
(R, 1 “PGo (R
W—N—X—R W—N—X—R'
U\ 2 L . U\ 4
Va A~R %hgnmahon . Va A—R
~n .S-protective group ~pGo
) (XXI)

In the above scheme, PGo represents a customary phenol or thiophenol protective
group, such as, for example, CHi;, CH,Ph, CH,CH=CH, CH,OCH;,
CH,OCH;SiMe;, SiMes, PGn represents an amine protective group, such as, for

5 example, tBuOCO, T represents hydrogen or a C,-Cs-alkyl function which can also
be attached to Ua to form a cycle, and Ua has the meaning of U but is one CH; group
shorter. The other radicals are as defined above.

(Ib) is obtained, for example, by initially reacting (XVa) with (XVIII) to give a
10 Schiff base which is then reduced with customary reducing agents, such as, for
example, NaBHs, Hy/Pd/C, etc., or directly reacted under the conditions of a
reductive alkylation in the presence of a reducing agent, such as, for example,



7229 7629 860.4 870.5 880.4 983.4 1020.2 1033.9 1860.90 5 Stinul ation (offg 7004
reconbi nant sol ubl e guanyl ate cyclase (sGC) in vitro The investigations on
the stimulation of reconbi nant sol ubl e guanyl ate cyclase (sGC) and the
conmpounds according to the invention with48nd w thout sodium nitroprusside
and with and w thout the haem dependent sGC inhibitor 1H1,2,4 10

oxadi azol e- (4 ui were carried _out by the nethod
descri bed Pglzl%déei 1%?%3 Bl ﬁgﬁﬂ%c)lh tl8E aqmRoupd f dlbe 28: bavicopysrsiedchn,
E.M Becker bacApe|weith a Elbm;ﬁmhtlcdﬂblf@ fommufc{Iped ahe presefy €5 HBRE idto- £
St asch: Pur| fied solcgé}J uan?‘/ﬂ m%vfcl ase e pressed I n a bacul ovirus/ Sf9
system sti mul“§FP8H° 6?3%1“' Prg&sss carbon oxide. J. Ml. Med.
77 (1999): 14-23. 15 Haemfree guanyl ate cycl ase was obt ai ned by addi ng
Tween 20 to t fi na onc Activati.on. of
sGC by a tgst rlgiqug)at Ance pollﬂéscfngéagtr&d) 5 (o f%fl @6@ §t‘$ /%‘Fddﬁglél 4 Syfanlg ¢y
24 FEE2004 - 5%caphet (cfsiTlW s Gagames Rdyvvl. |WuTsatHretth1veT§bch¢Js2!n Gitgiania | SatnkteesisOf

peconbi nant sSRUBLRAUATNG oRycloRes I Skl b AriXn £ty 95! on

(n-fold) Haemiree s ¢oncent'radti‘on em con
PGo represents —O-CH3, the methy! group can be ehmmated with formation of the

phenol using boron tribromide in methylene chloride at from —70 to 20°C, using
10 trimethylsilyl iodide in chloroform at 25-50°C or using sodium ethylthiolate in DMF
at 150°C.

From the resulting compound of the formula (Ilc), a compound of the formula
(XXII) can be obtained by protecting the amino function (cf. T.W. Greene, P.G.M.

15 Wauts, Protective Groups in Organic Synthesis, second edition, New York, 1991) and
subsequent reaction of the resulting amine-protected compound of the formula
(XXII) with a compound of the formula (IX) (cf. process D).

An N-protective group such as in (XXII) can be introduced and removed again by

20 customary methods (cf. T.W. Greene, P.G.M. Wuts, Protective Groups in Organic
Synthesis, second edition, New York, 1991). If PGn in the formula (XXII)
represents, for example, tBuOCO, the protective group can be introduced by reacting
the amine with tert-butyl pyrocarbonate in polar or nonpolar solvents at from 0°C to
25°C. Removal of the protective group to (Ila) can be carried out with numerous

25  acids, such as, for example, HCI, H,SO4 or CF;COOH, at from 0° to 25°C (cf. the
literature cited above).

Substances of the formula (II) are commercially available, known from the literature
or synthesizable by processes known from the literature (cf. for example, J. Chem.
30  Soc. 1958, 3065).

Substances of the formula (V) are known from the literature or synthesizable

analogously to processes known from the literature (cf., for example, J. Med. Chem.

1989, 32, 1757; Indian J. Chemn. Sect. B 1985, 24, 1013; Recl. Trav. Chim. Pays-Bas
35 1973,92, 1281; Tetrahedron Lett. 1986, 37, 4327).
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1. 01847115491457 102460181529477 It can be seen from Table 2 that
stinulation both of the haemcontaining and of the 10 haemfree enzyne is
achi eved. Furthernore, a conbination of s¥ stinul ator and sodi um

ni troprusside (SNP), an NO donor, does not show any synergistic effect,

i.e. the eff ct of SNP i.s pot otentlated as woul d be expected for an sGC
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present inyention includes pharnmaceutical preparations which, in addition
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wei ght of t tion to nds, acco 0 e
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both in hunan I nar
15 followed by reduction to give the alcohol using NaBH, and conversion into the

corresponding chloride using, for example, SOCl,.

If E in the formulae (III), (V), (VII) and (IX) represents halogen, the compounds can
also be prepared by generally known processes, for example by reaction of an
20 alcohol with a chlorinating agent, such as, for example, thionyl chloride or sulphuryl
chloride, (cf., for example, J. March, Advanced Organic Chemistry, fourth Edition,
Wiley, 1992, page 1274 and the literature cited therein).
Amines of the formula (XV) are commercially available, known from the literature
or synthesizable analogously to processes known from the literature (cf., for
25 example, Tetrahedron 1997, 53, 2075, J. Med. Chem. 1984, 27, 1321; W0Q97/29079,
J. Org. Chem. 1982, 47, 5396). These compounds can be obtained, for example, from
the corresponding halide compounds and in particular chloride compounds where,
instead of the radicals W-NH, of the compounds of the formula (XV), a group
W*-Hal is present in which W* is a radical W which is shortened by one C atom, by
30  substitution of the halide radical by a cyano group, giving the corresponding nitrile
compounds, and reduction of the nitrile group, or by reaction of the corresponding
aldehyde compounds in which, instead of the radicals W-NH; of the compounds of
the formula (XV), a group W*-CHO is present where W* is a radical W which is
shortened by one C atom, with nitromethane, and subsequent reduction.
35
Amines of the formula (XVI) are commercially avaitable, known from the literature
or synthesizable analogously to processes known from the literature (cf., for



admi ni ster the active conpound(s) according to the invention in totall4 FEB 2004
anmopunts of from 10 approximately 0.5 to approxi mately 500, preferably 5 to
100, ng/ kg of bodywei ght every 24 hours, if appropriate in the form of
several individual doses, to achieve the-38esired results. An individual

dose contains the active corrpound(s) ‘according to the invention preferably

in amunts from appr X|mat 1to roxi mately 80, .in articular 3 to
30, myl kg of BYHY ghém lt%% ,b%s@%l;y@k\%htﬁf&n 15§4,i 1133s4d+ Medd i n
nmore detail ugihag. mm |4I1m2tll9ElDE m:;@b,e_zx ed exanples. Unless indicated

ot herw se, all amounts given refer to percent by weight. 24 FEB2 -57
Exanpl es Abbreviations: 5 RT: Roomtenperature EA: Ethyl acetate BABA

n- Butyl acet atsainedot de ddrgllacX ¥ afkﬁddnﬁma?iad& mhﬁwbllwkﬁoxbﬂ ffifoRd theHit&rature
ases or n-.1 a

50 9:25.1 ._hha h t - T1
- Tol vend) e iearae alopuis,; BrRRste® nglolan by et oure 1 Caom
Cycl ohexane/ ethgmp a;:.bt(h‘geClQém 1968 153,358 EZBullyiHeah Spaniphel 903, 46,(%8&1 Al: 2)
20 Starti f kel
veth vi a1 5 e SRS SRR Lo TR P St At SRR Sk 1B0on of
9.23g (56.16 dfplB7pf 2- rret hoxyphenet hyl ami ne and 9.219 g (56.16 mmol) of

met hyl 4-f or ny ntaﬂé'szl 2 | bt Ilfl? ?(V?f(ﬂﬂ?%@'(xgﬁgggﬁtaﬁg 1 rEerLd‘By ﬁ%’ie{a)

hours. The sol vent under press
of the i AP nekipWve Rrocgssesder axpmple thydedugtion ofie Wﬁsmdlqgmmrlr datremnngsao

17.58 (58.85 ppRéspbording h@hdemvnﬁ ﬁﬁ@lrﬂﬁ@esﬁdvs%ﬁsd ﬂerﬁqgad?bn%tmﬁ}d?m ord, a
little at a tjinme, adm xe ]h445 (117. n}m[) ?odlum 05%}dr|de.
the rearrangement of acyl azides in epresenceo water (cf or example, arch
Advanced Organic Chemistry, fourth Edition, Wiley, 1992, page 1276 and the

literature cited therein).

The reaction

15
Carbonyl compounds of the formula (XVII) are commercially available, known
from the literature or synthesizable analogously to processes known from the
literature (cf., for example, J. Med. Chem. 1989, 32, 1277; Chem. Ber. 1938, 71,
335; Bull. Soc. Chim. Fr. 1996, 123, 679).

20
Carbonyl compounds of the formula (XIX) are commercially available, known from
the literature or synthesizable analogously to processes known from the literature
(cf., for example, WO96/11902; DE-2209128;- Synthesis 1995, 1135; Bull. Chem.
Soc. Jpn. 1985, 58, 2192).

25
Carbonyl compounds of the formula (XX) are commercially available, known from
the literature or synthesizable analogously to processes known from the literature
(cf., for example, Synthesis 1983, 942; J. Am. Chem. Soc. 1992, 114, 8158).

30 Carbonyl compounds of the formulae (XVII}, (XIX) and (XX) can also be prepared
by generally known processes, for example by oxidation of alcohols, reduction of
acyl chlorides or reduction of nitriles (cf., for example, J. March, Advanced Organic
Chemistry, fourth Edition, Wiley, 1992, page 1270 and the literature cited therein).

35 Compounds of the formula (XII}) are commercially available, known from the

literature or synthesizable analogously to processes known from the literature (cf.,



m xture is stirred at roomtenperature for two hours and then poured iz'nﬁ@dznm
water and extracted with ethyl acetate, and the organi c phases are \Z/a v
with saturated 2 4 FFB 2011 -58 sodi um chl oride solution and dried.
Distillative removal of the solvent under3Zeduced pressure gives the
product as an oil. Yield: 16.04g (91 % of theory). 'H NWR (200 VHz,

(;6-1?\/(52]) : ZED: '70 ﬁ@n))e q‘%?_ﬁro%?ggggr(oglc 3;19‘-?) ?ﬁ-@n(%@%% 566 JO?g ErlpemZBDS
4-{[(5-et hOXy-lQ?Emm&rﬁr)fbr)mbufyhtm@mﬁﬂmﬁetMﬂahadTbﬂQkMIhWQmﬂBmate Ove 10
15.0 g (50.0 nmmmol) of nethyl 4-{ [(2-nmethoxyphenethyl)am no] nethyl }
benzoate from Exanple 1.1., 11.52 g (55.0 nmol) of ethyl 5-bronoval erate

and 6.37 g ( Udtnpdundloj thé fennljlmm)ﬂm; b abenaareially ssailabde knowd) fisim alie

acetonitrilke heal e Iex hour fre oolin f the
Zoivent 155 ai SRPEI0E R Rigfie Bkl sR¥Ss Bnbfh R e TenliE ofe

ni xed wi t h watf@rexaifipte, hi Gheom. éopstem r@mmmdnr, épeoddlUN.wi t h et hyI acet at e,

t he organi ¢ phases are washed with saturated sodiumchloride solution and,
after drying over magnesium sul phate, the solvent is renoved under reduced

pressure. The Toe gdmppinsls aedording puthe fineation: in painulehths sampoyrsls iof thevaeneral | i ca

gel (0.04-0.0 t etate 4/ 1.
20 vield: a7 B P A A R PR Ry B 1715 (1.

3H), 1.451@m 4H), 2.20 (t, 2H), 2.45 (t, 2H), 2.58 (m 2H), 2.70 (m 2H).
3.70 (s, 3H), 1368 Sunds3 Blcordin Fgﬁ) the inv¥dion, Gn §7 c9laf e cor%b&undz 0P thé. généra)

i.H% ié ﬁsdﬁgx fifsff%@.f wﬁéh%&%b%w ls’léﬁf/ﬁiﬁtﬁe?ﬁﬁn)on P ipgEthe 5 A

sol ution of 3blddgrésgurd 2arminaddo) inodeaseadonyary¥blpod flow. These effects are mediated via

[ (5- ethoxy-5- gﬁgcgg{#}ﬁag &ﬁo{‘%ﬁx{b‘i’é‘%uanﬁllﬁge&?g@é/é Qnﬁ%t?a%}af‘@‘%{‘éod%%? ée from

Exanple 1.2 in I'S CO0 2316n1
(23.16 mmbP) of a IN boron trlbromde solution in

They can therefore be employed in medicaments for the treatment of cardiovascular
disorders, such as, for example, for the treatment of hypertenston and cardiac
insufficiency, stable and unstable angina pectoris, peripheral and cardiac vascular
disorders, arrhythmias, for the treatment of thromboembolic disorders and ischaemias,

20 such as myocardial infarct, stroke, transitory and ischaemic attacks, peripheral
circulatory disorders, prevention of restenoses such as after thrombolysis therapy,
percutaneous transiuminal angioplasty (PTA), percutaneous translumimal coronary
angioplasty (PTCA), bypass and also for the treatment of arteriosclerosis, fibrotic
disorders, such as hepatic fibrosis or pulmonary fibrosis, asthmatic disorders and

25  disorders of the urogenital system, such as, for example, prostate hypertrophy, erectile
dysfunction, female sexual dysfunction and incontinence, and also for the treatment of
glaucoma.

The compounds described in the present invention, in particular the compounds of the

30  general formula (I), are also active compounds for controlling disorders in the central
nervous system which are characterized by disturbances of the NO/cGMP system. In
particular, they are suitable for eliminating cognitive deficits, for improving learning
and memory performance and for treating Alzheimer's disease. They are also suitable
for the treatment of disorders of the central nervous system, such as states of anxiety,

35  tension and depression, sleeping disorders and sexual dysfunction caused by the central
nervous system, and for regulating pathological eating disorders or disorders associated
with the use of stimulants and drugs.



met hyl ene chl ori de are added dropwi se. The solution is stirred at OC:2 {FE 1
one hour. 10 After addition of 30 ml of dry nethanol, the batch is hea %ZUL
at 60C for one hour. After cooling, the solvent is renoved under reduced
pressure and the residue is taken up in-8mxture of 57 nl of ethyl
acetate and 3 ml of nethanol and nade al kaline using 10% sodi um car bonat e
sol ution. The aqueous phase is extracted repeatedly wth ethyl

acet at e/ net hanol 911 and t he conbi ned organi c phases are washed usi ng 15
saturat ed sodiFufth&hiogd, It}daaacaﬂé u@mpﬁmdg\faﬁeansoobuuam@ o \t&fuldiing Rebratisdilaabal e
and distill at'%{?\e ITB p ﬁ% ﬁ sol vent unde]ﬁwreduced pressure, the crude
product is pdPft E}Br? PHeH' Y%?%P%S?rafﬁﬁﬁf eMEPMra gel (0.04-0.063
nm using the nobile phase cycl ohexane/ethyl acetate 2/1. Yield: 1.89 g
(64. 2% of the 0., ( 3 (t
ory o a5 b oty apise ShlEe 5 he Hopny i AR on T of sbelofl EohkbryBinfrel 1y
3.85 (s, 3H), (Apdtdexiacer2bi)), suchCes(stoke, 2ddygbral. idchaémijas 2l skﬂll ﬁﬂur( ttaurﬁt-I)Th& 50
(S ety 24, e Heordhg b3h lchfof AL Rar BE SoRBLHAM hE gehiaame
4-{[(5-et hoxy femuseBe panalsq e engpleysd foreonyollimgipais] met hyl } benzoate oho 5
Thi s conpound can be obtai ned anal ogously to Exanple | starting from

2- met hoxybenzyl am ne_ i nstead of 2-nethox pheneth | am ne. ' H NVMR (200, VHz,
d6- DVBO) : 1g_ fdggm(lglly,glp.q)conjp%ds( ?ﬁcoq;ﬁq)g hggnv(e orghgve agum@ammﬁorzp&nong, 65
(s, 4H), 3. 85akécandhbrefofe Blerhloyedtds aninflbmiratoriék) , 7.0-7.2 (m 2H), 7.45
10 (d, 2H), 7.94 (d, 2H), 10.0 (br. s, I H I1l1. Mthyl 4-(f

5- et hoxy- 5- oxopent yl ) ( 3- hydr oxyphenet hyl ) am nol ] nret hyl /benzoate H 15 This
conpound can BassalehBixaataction iagewsl y to Exanple | starting from

3- met hoxyphenet hyl am ne i nstead of 2-net hoxyphenethyl am ne. ' H- NIVR (200
MHz, d6-DMBSO): 8= 1.46 (m 4H), 2.23 (t, 2H), 2.45 (t, 2H), 2H) ,
2.70 (m 2¥), RIbBG s, ar@egthetged(by( orageous 3n_@5:1((f150f gpppensal ‘,sodl(um ogﬂq;lled
7.01(m  2H), (ot 50 the/id)) and’ex¥ndutnaréd I FheSarkPia(Sphdtd is removed and divided

into 3 mm wide rings. The rings are individually mounted on in each case one

triangular pair of hooks, open at the end, made of 0.3 mm strong special wire
(Remanium®). Under a pretension, each ring is transferred into 5 ml organ baths
20  containing a warm, carbogen-aerated Krebs-Henseleit solution at 37°C having the
following composition (mM): NaCl: 119; KCL 4.8; CaCl; x 2 H;O: 1, MgS04 x 7
H,O: 1.4; KH,PO4: 1.2; NaHCOs: 25; glucose: 10; bovine serum albumin: 0.00]1%.
The contractility is detected using Statham UGC2 cells, amplified and digitalized by
means of A/D converters (DAS-1802 HC, Keithley Instruments Munich), and
25  recorded in parallel on linear recorders. Contractions are induced by addition of

phenylephrin.

After several (in general 4) control cycles, the substance to be investigated 1s added
in each further passage in increasing dosage, and the height of the contraction
30  acheived under the influence of the test substance is compared with the height of the
contraction achieved in the last preliminary passage. From this, the concentration
which is necessary in order to reduce the contraction achieved in the preliminary
control by 50% ((ICsq) is calculated. The standard administration volume is 5 ul. The
proportion of DMSO in the bath solution corresponds to 0.1%.
35
The results are shown in Table 1:
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mmol ) of a 1N boron tribpomd

dropwi se to

a)

-
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de—are added

4-1[ ( 2- met hox yphenet hyI ) am o] met hyl }benzoat e fromExagpe. 1.1 in 10d
of nethyl eng chloride. ATTer one hour of [StiTring at 0¢,_ 150 mof
met hanol are ladded__and. the®solution is haeated at refl u)gsfor 4 hours
solvent is distilled off under 20 reduced ipressure and qhe residue is t
up in a mxtyre of I90 m et nyl—acet at and 10 m or metr Tanot—usTT
10% st rengt h |sodi um car bgngkp solution, the mxture js O@ade al kaline g
extracted wi th ethyl acetaBg/ nethanol 9/1. The conbi nedgsorgani c phases
washed with gaturated sodi .L-J'in cChforide solgtion and drie Ver — magnesi
sul phate, an¢g-the-solvent s distilled off under reduce ressure. The
FFF1 2904 -62 crude producteis purified by chromatographyg over silica g
(0.04-0.063 n using the anI 'e phase ngt hyl ene chlorjde/ methanol 10
Yield: 6.80 ¢g—42-9%of *hgu. ) —H-NVR (200 Mz, d6-DMEOF S= 2. 73 (g
3.82 (s, 2H)| 3.85 (s, 3H)726 7 (m 5 2H), 7.0 (d, 2H),297 48 (d 2H)
(d, 2H). V.2| Methyl 4- I-7genz.oate 10 29
86 0.4
87 0.5
88 0.4
98 3.4
102 0.2
103 3.9
186 0.90
5  Stimulation of recombinant soluble guanvlate cvclase (sGC) in vitro
The investigations on the stimulation of recombinant soluble guanylate cyclase
(sGC) and the compounds according to the invention with and without sodium
nitroprusside and with and without the haem-dependent sGC inhibitor 1H-1,2,4-
10 oxadiazole-(4,3a)-quinoxalin-1-one (ODQ) were carried out by the method described
in detail in the following literature reference: M. Hoenicka, E.M. Becker, H. Apeler,
T. Sirichoke, H. Schroeder, R. Gerzer and J.-P. Stasch: Purified soluble guanylyl
cyclase expressed in a baculovirus/Sf9 system: stimulation by YC-1, nitric oxide, and
carbon oxide. J. Mol. Med. 77 (1999): 14-23.
15

Haem-free guanylate cyclase was obtained by adding Tween 20 to the sample buffer

(final concentration 0.5%).

Activation of sGC by a test substance is stated as n-fold stimulation of basal activity.
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6.80 g (23.82 mml) of nethyl 4-{ [(2-nethoxyphenethyl)amni no]nethyl 74 FEDB 2004
}benzoate fromEx. V.I. are initially charged in 25 m of nethyl ene
chloride and a solution of 5.46 g (25.02 Em)l) of tert-butyl pyrocarbonate
in 25 m . of nethylene chloride is added” 3 opwi se at OC. After 18 hours of
stirring at 22C, the sol vent is distilled off 15 under reduced pressure.
Yield: 9.56 ¢ (99%of theory) '"H NWVR (200 WHz, d6-DVSO): S= 1.32 (s, 9H),
2.70 (t 2H) , m 2H), 3.83 (s, 3H), 4.42 (s, 2H), 6.6-6.8 (m 2H)
7.0 (m 2H), ihgses@ s azighown 19 Zalglg 2. 2H) . 20 V. 3. Met hyl
4{[ (tert-butoxycarbonyl)[ 2-[(5-phenyl pentyl)oxy] - phenet hyl } am no) - net hyl
benzoate 24FEB2WU4 - 63 1. 78 g_(4.63 mol
4-{[ (tert - but dabled SHmplarion of peambipaptrelbleg eiyelaserts sdzoate from
Ex. V.2, 1.95 g (4. 63 mmol ) of 5-phenyl - I bronnpentane and 0.77 g (5.55
nmol ) of pot assi um carbonate in 15m of acetonitrile are heated at refl ux
for 18 hours. _The reaction mxture is poured into water _extracted 5 with
et hyl acetatqg and dried over lm@@gﬁhgm@mmﬁate and the solvent is
distilled off er reduced pressure. A solid is obtajned which is redcted
further withg élgurlflcatlon RicantaningsGl (88, 89 of | Bamtes GG NVR (200
g/Hz, gGégl\/BO) orb:%n&egﬁglg(s 9I?-)|Jbasil.3580(msw+), l|~©4@ m l?dg&l, E13(+2)615’ (m
: S , 3. S , 6./8-6. n
o 350 Smigd 5 7 (8, SI e 5 OO il | o B (S 2 O1Fifng ¢

YT

4-[([2-[(5-preaV|penAI)ox%;Ip1Bizetizvuﬁi?zi?ld)g7ethv 1beii-oatle 15 2./42 ¢
bhenct yl ) drdiloy mot-hi--bons bhi-ot-+eribe V. 3 920t Foduced i itb o
m xture of 4 b0 of trlfluoroaﬁbtic agéd and 1216 of nﬁﬂhylene4ﬁhlor|de
and the m xtyr R)IS stirred a1%€2C for668 hoursl8 The s%jgﬂn is4g,stllled
of f conpl et el'y—ust+hAg—ea—+otary—20—evapotrator—the—restdde—s—t+aker—dp—i
wat er and the product is extracted repeatedly wth ethyl acetate. The
conbi ned organi c phases are washed twi ce with 2N aqueous sodi um hydroxi de

solution, dried over nmagnesium sul phate and concentrated under reduced
pressure. It can be seen from Table 2 that stimulation both of the haem-containing and of the

=)

10 haem-free enzyme is achieved. Furthermore, a combination of sGC stimulator and
sodium nitroprusside (SNP), an NO donor, does not show any synergistic effect, i.e.
the effect of SNP is not potentiated, as would be expected for an sGC stimulator
acting via a haem-dependent mechanism. In addition, the effect of the sGC
stimulator according to the invention is not blocked by the haem-dependent inhibitor

15 of soluble guanylate cyclase, ODQ. Thus, the results in Table 2 demonstrate the
novel mechanism of action of the stimulators according to the invention of soluble
guanylate cyclase.

The present invention includes pharmaceutical preparations which, in addition to non-

20 toxic, inert, pharmaceutically acceptable excipients, contain the compounds according
to the invention, in particular the compounds of the general formula (I), and also
processes for the production of these preparations.

The active compounds can optionally be present in one or more of the excipients
25  indicated above and also in microencapsulated form.

The therapeutically active compounds, in particular the compounds of the general
formula (I), should be present in the abovementioned pharmaceutical preparations in a



Yield: 8.25 g (77% of theory) 25 'H-NNR (200 MHz, d6-DVBO): S= 1.40 I htEb 100
2H), 1.65 (m 4H), 2.55 (t, 2H), 2.70 (m 2H) 3.80 (s, 3H), 3.84 (s, 3H),
3.90 (t, 2H), 6.8-6.9 (m 2H), 7.1-7.3 (aé 7.45 (d, 2H), 7.90 (d, 2H
2 4 FEB 2U U 64 The foll ow ng conpounds e obt ained in the same manner:

VI. Metlzvl 4-(t12] heQ Xl oxy) phenet hvl | anmi no) net hyl ) benzoate 5 This

conpound can rting fr

brom de |nste9§1cgﬁ¥@0H?%n?F€dr-% ?Tel%%rllt?%%%n& eﬁﬁ?’% R)gif %@Y@%@% S=
0.85 (t, 3H), ‘%*'qbwmghtc(fnhema}rma 65 (m 2H), 2.70 10 (s, 4H), 3.80 (s,
2H), 3.82 (s, 3H), 3.91 (t, 2H), 6.7-6.9 (m 2H), 7.13 (d, 2H), 7.45 (d,
2H), 7.90 (d, 2H). VII. Methyl 4-(112- (f 1,

| - bi phei i vI | Tadgditionitethe eompoydseaceerdingito (Ednyeaniipe) inparticular thy bepounds of 15
Thi s conpogindizagerefil qJQﬁﬁ{!llﬁ?E(@ Qﬁ@laﬁ&%%nﬁoﬁéa E;fagﬁﬁ&%tlyalsér@ﬁz{rétﬂﬂs fcra?r%%) My

4- phenyl benzyl brom. de instead qQf 5-phenyl-I- nopent ane
d6- DVBO) sonan Offer Wma%ﬁuﬁeﬁbécﬂmom@% g8.(s. 2H), 5.13 (s, 20 2H),

6.7-7.6(m 15H) 7.85 (d, 2H) 2 4 FEB 2004 -65 VIII. Methyl 4-4-1(12 -
4- br onoben | hene hvl am no,ne b ate hi s caonpoun can be
obt ai ned anal B’g;ﬂ‘fﬁ/’ SUERENS ﬁié‘d‘(i‘rézlgé?‘f l?fﬂﬁ E’H{naﬁ 2 dPoBErR

i nstead of 5- pdlmm}slterlthdommwepempmrel(s) abediliRg (2 0@ ivHntionl & OMB@nouts oEfrEﬁn (m
o 10 1 ieﬂﬁﬁ%”“ﬂé o795, it o0, flipns fo of. ke iR iR (¢
vdr oxN phenne@‘i‘m’ SRS kﬁrﬁ@mmpﬁ%tﬁ hiy [theh Enmoeft @V@_IEI rgloviggl @OSGSSIOrmbie)fe tife

met hyl 4-{[ (2a&wea %‘sﬁﬁ@%?‘iﬁlﬂxl&l@d?‘d&@& B&RMS HeeRg 08 bEmpdnal®) ERS&E‘E&% tf th]e
311 nmg (1.14 ol 4- (2- br onpet hoxy) benzoate (East man

US-279082) affye®t %(r 137‘"rrﬁ’i§‘P5'“t6f %d?W@WE&hdt@&P@roxdﬁfﬁ%'ﬁl %dm. n 3
m of acetoni paritwtar 2B0[ Mg/kFlof bodyvdightheat ed at reflux for 18 hours.

15

Below, the present invention is illustrated in more detail using non-limiting, preferred

examples. Unless indicated otherwise, all amounts given refer to percent by weight.




After cooling, the solvent is distilled off under reduced pressure and 4 HeB 700
residue is 20 purified over silica gel (0.04-0.063 nm using the nobile
phase cycl ohexane/ ethyl acetate 9/1. Yield: 274 ng (65.5% of theory) 2 4
FFD 2006 -66 ' H-NMR (200 MHz, CDCI3): 8=-1743 (t, 3H), 2.80-3.05 (m 6H),
3.80-4.35 (m 9H), 6. 70- 8. 00 (m 12H), 11.40 (bs, 1H. X Methvl 4
-(I(5-ethoxv- _5-oxopentvl )12-(2-hvdroxv_phenvl )ethvllam nol naethvl )- 5
benzoate Thi sé@ﬂaﬂg&nd was prepared anal ogously to Ex. |IX, except that the
al kyl ati ng agent wused was ethyl bronoval erate instead of ethyl

4- (2-bronoeth benzoate. 10 'H NWR (400 MHz, CDCI3): 1.20 (t, 3H), 1.60
(m 4H), 2.20%?—@%.50 (m 2H), 2.80 (m 4H), 3.80 (s, 2H), 3.90 (s,
3H), 4.10 (q, 2H), 6.70 (m IH, 6.90 (d, 1H), 6.95 (m 1H), 7.10 (m 1H)),
7.40 (d, 2 &.00 (d é &ﬂ‘% 1H) Xl : Met hyl

2- bravo- 4- I(E ét hoxv- oxop tv | 2- (2-1n vdronphe?ivl)ethyllanrinol 15
ntethvl )benzbate OO EbyHa@tate. O H This conpound was prepared anal ogously

to BEx. IX, th | er at
nstead of et RIPA- (iﬁbﬂrﬁﬁoa%%tﬁ%&% (AR sl IR bt IPE ! 3t €
carried out using metdP9:25.byis-Rhagg)( 2- hydr oxyphenyl ) - ethyl] ani no}

nmet hyl ) benzoat e (obtai ned from 2- net hoxyphenet hyl am ne and et hyl

3- brono-4-for Iben oat ahal ogouysly to Ex. V.1 [ethyl

3- br ono- 414 or MabHe > HAYBECTER@AOR@BNY:  om di et hyl 2- br oot er epht hal at e
by reduction vvlth 1 eq of I|th| um2 4 FEB 2DR -67 al um nium chl ori de and
oxi dati on of resu n | manganese di oxide]). 'H NWR (200
MHz, CDC13) i?% jf@%ﬁ?’%’%“}j Bfeth; . 1.60 (m 4H), 2.20 (t, 2H), 2.50
(m 2H), 2 80T(E;OH&DTOB¢1&@D€®@HCQH ,1)4 10 (q, 2H), 4.40 (q, 2H), 6.70 (m
11-1), 6.90 KImEIZH) CledfbxefetiDacetdretP§m 1H, 7.60 (m 1H), 7.70 (m

1 ,1170b
K s Rie” MH

El (

yclohexane/ethyl acetate (1:2)

Starting materials

Examples I-1V) Compounds of the formula VIII:
20

L1. Methvl 4-{[(2-methoxvphenethvl)amino Imethvi lbenzoate

Me OMe

25 A solution of 923g (56.16 mmol) of 2-methoxyphenethylamine and 9.219 g
(36.16 mmol) of methyl 4-formylbenzoate in 35 ml of ethanol is heated at reflux for
two hours. The solvent is distilled off under reduced pressure, giving 17.5 g of the
imine which is reacted further without further purification.

30 17.5g (58.85 mmol) of the imine are dissolved in 200 ml of methanol and, a little at a
time, admixed with 4.45 g (117.7 mmol) of sodium borohydride. The reaction
mixture is stirred at room temperature for two hours and then poured into water and
extracted with ethyl acetate, and the organic phases are washed with saturated



X 1: Methyl 4=(((5-niethoxv-5-oxopentvl )t2-(5-fluoro-2-hvdroxvphenvl; h;ggsz
)ethyll am no/ nethyl )benzoate 10 Xl I.1.5-Fl uoro- 2- nethoxybenzaldehyde

20.0 g (0.143 nol) of 5-fluoro-2-hydroxybenzal dehyde are di ssolved in 250

m of acetonitrile. 81.04 g (0.57 nol) ef8iodonet hane and 39.5 g (285 nol)

of potassium carbonate are added, and the suspension is heated at refl ux

for 3 hours. The 15 suspension is filtered and the nother liquor is diluted
with ethyl aceéedive CM@ryﬁé@lutma@é drred NDiral elive rampwal of vher soheephesdenmedsedhat e
and flltered,pﬁgg, eggkﬁﬁggﬁngggqoﬁvaporated under reduced pressure.

Yield: 20.0 g 90. 9% eorX H NVR (200 MHz, CDC13): 3.90 (s, 3H),

6.90 (dd, J—@idk&ﬁ%g corM), 7.25 20 (m i H), 7.50 (dd, J = 10 Hz,

J =4 Hz, 1 HINORQ oocMH}. aﬁwg%&ﬁm*n 4H), 380&_'3Hg 3.85 (s, 3H), 6.90

g?-glgﬁLgrg Z%%§§ﬁg§yﬁﬂﬁ}§$ﬁgﬁ§§§? Bgﬁggéﬁéd in 205 m o? Ongtgané? b

Under argon, 2.45 g (54.9 nol) of sodium borohydride are added in small
portions. The

concentrated &ffe S ameiele KET ‘ e .
The aqueous phase is extracted mnth et hyl acetate and t he organlc phase IS
dried over magnesi um sul phg 30 filtered and evaporat ed under reduced
pressure. FED 2DO& - 68 19. 0 g (93.8% of theory) 'H NVR (300 Mz,
CDC 3): 3.80 (s, 3H), 4.9 H) , 6 80 (dd, J =14 Hz, J =6
Hz, 1H), 6.95 (m 1 H), = J 4 Hz, 1H) 5 XII.3.

2- (Chl oronet hyl ) - 4f|uoroMerretho benz 2 Fl@wg)g (0.12 nol) of

(5-fl uoro-2-nmet hoxyphenyl ) met han are diSso | ed in 105 m of

o OEt

10
150 g (50.0 mmol) of methyl 4-{[(2-methoxyphenethyl)amino]methyl}benzoate
from Example 1.1., 11.52 g (55.0 mmol) of ethyl 5-bromovalerate and 6.37 g
(106.0 mmol) of sodium carbonate are dissolved in 30 ml of acetonitrile and heated
at reflux for 18 hours. After cooling, most of the solvent is distilled off under reduced

15 pressure and the residues are mixed with water. The niixture is extracted repeatedly
with ethyl acetate, the organic phases are washed with saturated sodium chloride
solution and, after drying over magnesium sulphate, the solvent is removed under
reduced pressure. The crude product is purified by flash chromatography over silica
gel (0.04-0.063 nm) using the mobile phase cyclohexane/ethyl acetate 4/1.

20 Yield: 17.77 g (80.4% of theory)
'H-NMR (200 MHz, d®-DMSO): &= 1.13 (1, 3H), 1.45 (m, 4H), 2.20 (t, 2H), 2.45 (1,
2H), 2.58 (m, 2H), 2.70 (m, 2H), 3.70 (s, 3H), 3.85 (s, 3H), 4.05 (g, 2H), 6.8-6.9 (m,
2H), 7.0-7.2 (m, 2H), 7.40 (d, 2H), 7.86 (d, 2H).




di chl oromet hane. One drop of DVF is added, and 26.6 ml (0.37 nol) of 24 FF8 00
thionyl 10 chloride are then added slowy. The solution is stirred at RT

for 2 hours and evaporated under reduced pressure. The residue is taken up

in ethyl acetate, the mixture is cool ed-8%d adnmi xed with water and then
washed wi th saturated sodium bicarbonate solution and water, dried over
magnesi um sul phat e and evaporated under reducedhpressure }5 Yield: 18.0 g

(84.5% of theébry) MaWe (HG2-fugroxey vl 2 : FRINOS, y
6.80 (dd, J = 14 Hpepzdare 6 Hz, | H), 7 00 (m 111), 7.10 (dd, J =6 Hz, J
=4 Hz, I11) XlIl.47 (5-Fl uoro- 2. m et hoxvphen),|l)acetonitrile F NaCN a cC

_CN 20 O Ow 18.0 g (0.103 nol) of
2- (chl or onet hyI ) - 4-f | uore“Iyyret hoxybenzene are di ssolved in DV water

(5:1) and 30.3 g (0.62 of sodlun1cyan|de and a spatula tip of
pota55|un1|od|de are addsgz= stirred overnight at 120C. The
solution is then cooled tljo RT, water i dded, the solution is extracted
with ethyl acetate and 25 i ed 0¥Tr magnesi um sul phat e,
filtered and evaporated under refuced pressu”e he residue is

chromat ogr aphed over silica gel _using the nmobpl e phase cycl ohexane: ethyl
acetate (7:3). Yield: 14.5 g (f5.2% of theory) 'HNVR (200 MHz, CDC13):
3.70 (s, 2H), 3.85 (s, 3H), 6,80 (dd, J = 14 Hz, J =6 30 Hz, IH), 7.00 (m
1H), 7. 10(dd, J=6Hz, J=4Hz, 1HO?24"@EB2904 -69 Xl I.5.

2- (5-Fluoro-2-netl:oxyphenyl)et ylamne F LiAIH4A /AICI3 CN NH, Me Owve Under
ar gon, 17.56 g (132 mmol) of alumniumtrichloride are dissolved in THF, and

A solution of 3.00 g (7.02 mmol) of methyl 4—{[(5—ethoxy-S-oxopentyf)(z-methoxy-
phenethyl}amino]methyl }benzoate from Example 1.2 in 60 ml of methylene chloride
1s cooled to 0°C, and 23.16 ml (23.16 mmol) of a IN boron tribromide solution in
methylene chloride are added dropwise. The solution is stirred at 0°C for one hour.

10 After addition of 30 m! of dry methanol, the batch is heated at 60°C for one hour.
After cooling, the solvent is removed under reduced pressure and the residue is taken
up in a mixture of 57 ml of ethyl acetate and 3 ml of methanol and made alkaline
using 10% sodium carbonate solution. The aqueous phase is extracted repeatedly
with ethyl acetate/methano! 9/1 and the combined organic phases are washed using

15  saturated sodium chloride solution. After drying over magnesium sulphate and
distillative removal of the solvent under reduced pressure, the crude product is
purified by flash chromatography over silica gel (0.04-0.063 nm) using the mobile
phase cyclohexane/ethyl acetate 2/1.
Yield: 1.89 g (64.2% of theory)

20 'H-NMR (200 MHz, d*-DMSO): 8= 1.46 (m, 4H), 2.23 (1, 2H), 2.45 (1, 2H), 2.60 (m,
2H), 2.70 (m, 2H), 3.60 (s, 3H), 3.70 (s, 2H), 3.85 (s, 3H), 6.70 {(m, 2H), 7.01(m,
2H), 7.45 (d, 2H), 7.90 (d, 2H), 9.50 (s, 1H).



5the nmixture is cooled to OC. 87 mi of lithium al um ni um hydride sol ut% 6B 2004
(IMin THF) are slowy added dropw se. A solution of 14.5 g (87.8 mmvl ) of
(5-fluoro- 2-methoxyphenyl)acetonitrile in 100 mM is added slowy. The
reaction mixture is stirred at RT for 2-8®urs. At 0C, ice/water is then
added, the mixture is nmade al kaline using sodi um hydroxi de sol ution and

extracted wt bﬂ acetate nd th O,extract is dried and concentrated
using a rot ar&hg %&P%B‘?mp% f ereyf tﬁnﬁdﬂﬁge?@%’%maﬂﬁ%’ory) “H NVR (200
MHz, CDC13): 1.30 (bs, 2H), 2.70 (t, J = 6Hz 2.90 (t, J = 6Hz, 2H),
3.80 (s, 3H, .( 3 .

4(1[2(5f|u16 ’ 5 A y 7 F2¢8

CHO EtOH F COOwve 9.00 g (53 rrm)l) of 2- (5 fl uoro-2- nethoxyphenyl)ethyl am ne
and 8.73 g (53 mml) of nethyl 4-fornylbenzoate are dissolved in 450 m of
ethanol, the mxture is heated at reflflux for 2 hours and the solvents are
t hen evaporated under reduced pressyureo 20 Yield: 17.0 g (100% of theory)
EH- NVR (300 MHz, CDC13): 3.00 (t, 6Hz, 2H), 3.80 (s, 3H), 3.85 (t,
2H), 3.90 (s, 3H), 6.70-6.90 (m 3H)) 7.75 (d, 2H), 8.10 (d, 2H), 8.20 (s,
1H Xi1.7. Methyl 4-(([2-(5
fl uor o- 2- net hoxyphenyl ) et hyl ] am noj nrer hyl ) ben~l cate 2 4 F E B 2004 -70

4- ({[ 2- (5-fl uoro-2-nethg FROSy
di ssolved in 48.4 m of anol,
borohydri de are added. @ at RT for 2 hours, and water
is then added and the solutiéfilis extract with ethyl acetate. The

organi c phase is dried over magnesium sul ghate, fi | tered and concentrated
under reduced_ﬁrt]lressure The resi ken et hyl acetate and

extracted wit hoigi FOMRAUNGCIcanThe 83’@5&?@5 a“%ﬁ%%‘@ s‘orrgd‘émﬁiekall i SHEURg dfrom
extracted w tBnetimdybaegiaadire insredd bh2-neexlidxadpheriethyllimhiael over

'H-NMR (200 MHz, d®-DMSO): 8= 1.15 (1, 3H), 1.50 (m, 4H), 2.15 (m, 2H), 2.40
(m, 2H), 3.65 (s, 4H), 3.85 (s, 3H), 4.01 (g, 2H), 6.75 (t, 2H), 7.0-7.2 (m, 2H), 7.45
10 (d, 2H), 7.94 (d, 2H), 10.0 (br. s, I1H)

i no}- nethyl)benzoate are
7 g (33.6 mol) of 5 sodium

LI Methvi 4-[{(5-ethoxv-5-oxopentvi ) 3-hvdroxyvphenethvl)amino Jmethvl lbenzoate

b

H

15 This compound can be obtained analogously to Example 1 starting from
3-methoxyphenethylamine instead of 2-methox yphenethylamine.
'"H-NMR (200 MHz, d°*-DMSO): 8= 1.46 (m, 4H), 2.23 (1, 2H), 2.45 (t, 2H), 2.60 (m,
2H), 2.70 (m, 2H), 3.60 (s, 3H), 3.70 (s, 2H), 3.85 (s, 3H)}, 6.70 (m, 2H), 7.01(m,
2H), 7.45 (d, 2H), 7.90 (d, 2H), 9.50 (s, 1H).

20



10 rmagnesi um sul phate, filtered and concentrated under reduced pressurkh FEB 1004
Yield: 4.79 g (89.8%of theory) 'HHNVR (200 MHz, CDC13): 3.00 (bs, 4H),

3.70 (s, 3H), 3.85 (s, 3H), 4.10 (bs, 2H),. 6.70 (m 1H), 6.90 (m 2H),

7.70 (d, 2H), 8.00 (d, 2H), 10.20 (bs, 1Hl15 Xi1.8. Methyl

4-(((5-etl zoxy-5-oxopentyl)[2-(5 fluoro-2-netho)gphenyl)ethyl]- anzi

no] | nethyl )b - .7 bél4.8 mmol )

of methyl 4-( nZoate

] am no} net hyl ) benzoate are dissolved in 25 m of acetonitrile. 3.25 g (15.6
mol ) of ethyl bronovalerate, 7.24 g (22.2 | ) of caesium carbonate and a
spatula tip of potassiumiodide are added,[ and the suspension is heated at
reflux overnight. The solid is filteped @ff, the solution is concentrated
and the residue is chromatographed oveny silica gel (cycl ohexane: ethyl
acetate (4:1)). 25 Yield: 3.8 g (576% oft theory) 2 4 FEB 2004 -71 5 ' H NWR
(300 MHz, CDC13): 1.20 (t, 3H), 1.50 4H), 2.30 (t, 2H), 2.50 (t, 2H),
2.60-2.80 (m 4H), 3.65 (s, 2H), 3.70J(s, 3H~y3.90 (s, 3H, 4.10 (q, 2H,
6.70 (m 1H), 6.80 (m 2H), 7.35 ( 2H), 7.90 (d, 2H) X I: Methyl 4-({
(5- met hoxy- 5- oxopentyl ) [ 2:(5 uor o4 2 ey wpt yI)- et hyl]am no }

net hyl ) benzoate COOWe - : 'a (5.'84 Dl )™ of net hyl

4- ({(5- et hoxy- 5- oxopent (5-fl uoro- et'hoxy- 10

phenyl ) et hyl ] am no} met hyl benZ#ate are dissolved in 50 m of

di chl oronet hape, the mxture is, cool.,ed to O a 19.3.m (.19.3 mmol ) of a
I N sol ution O?E‘SO?OCS'FPOUP icﬁpgl?ﬁ 8@%%%*}“@#938}%%9”%}@@6}& %ﬂi‘@% qu’adﬁf%lél The
sol ution i% sBifomsdbazofCifstaad ob methyoddrformbberdzoak. net hanol are sl ow y added
dropwi se at 0 -Pﬁﬁﬁ Pg@@ i it une 1S r | ght .
The m xture igi‘I C00 e(gagn t’ﬁlg @%F??nﬁ&sﬂgggnl‘%ﬁg?ta% tfgmdf&?\gtérzﬁygdéucg%
pressure. TheZHsd: tueni B} 308n(suP). 3.7k 3y THh SetSals e 3 h . 70e. ), Vil h7 $&di um
carbonate, thgHpeuOysipase is extracted three times with ethyl acetate
and the conbi ned organic phases are washed with saturated sodi um chloride

10 Examples V - VIII) Compounds of the formula II:

V.1, Methvl 4-1{(2-bvdroxvphenethvl)aming [methvl}benzoate

Iz

o)

15 At 0°C, 176.8 ml (176.8 mmol) of a IN boron tribromide solution in methylene
chloride are added dropwise to 1603 g (53.561 mmol} of methyl
4-{[(2-methoxyphenethyl)amino]methyl }benzoate from Example. L1 in 100 ml of
methylene chloride. After one hour of stirring at 0°C, 150 ml of methanol are added
and the solution is heated at reflux for 4 hours. The solvent is distilled off under

20 reduced pressure and the residue is taken up in a mixture of 190 ml of ethyl acetate
and 10 ml of methanol. Using 10% strength sodium carbonate solution, the mixture
is made alkaline and extracted with ethyl acetate/methanol 9/1. The combined
organic phases are washed with saturated sodium chloride solution and dried over
magnesium sulphate, and the solvent is distilled off under reduced pressure. The



solution, dried over magnesi um sul phate, filtered and concentrat ed. PreFED 220
residue is chromatographed over silica gel (cyclohexane:ethyl acetate

(5:1) to ethyl acetate: 20 nmethanol (9:1)). Yield: 840 ng (34.5% of

theory) 'H NVR (200 MHz, CDC13): 1.60 (m-62H), 2.20 (m 2H), 2.50 (m 2H),
2.80 (m 4H), 3.60 (s, 3H), 3.80 (s, 2H), 3.90 (s, 3H), 6.65 (m 1H), 6.80
(m 2H), 7.40 (d, 2H), 7.90 (d, 2H), 11.90 (bs, 1H 25 74 FEB2004 -72 5 10
XI11: Tert-butcwdesproduc is purificch by chesmhaiograptyzover shlicargeh (0. O#—é)rﬂﬁmm) using

ni et hvl ) benzo gously to Ex. 1.1 from
2-(2-1[4-(2, p%ﬁ?ﬁqégﬁ@mﬁ%ﬂ%&%dgﬁ%ﬁﬁ e?ﬁd'f?am ne and tert- butyI

4-f or r nyl benz datlg: ﬁsﬁgrﬁfbﬁﬁ‘m &) DVBO): 1.50 (s, 9H), 2.60 (m 4H), 2.80

(m 4H), 3.80 lﬁsm./%azoo h‘ﬁ]—ﬁodf(Ib)MS%‘Dé =6 B s(ﬁH?lﬂl $562ﬁ9 185 (1B, g7 H); 7. 40
13 I h
h(rennvl |é_li)ca bal éﬁﬁw‘)@%ﬁ %45%?@&57%?%?1 brono-4-(tri

fl uoronet hyl) benzene and 0.73 g (4.9 rnnDI) of 15 4-fornyl benzoic acid are
added to 30 m
car bonat e sol : i FHERY s 5
are added, andeﬁ;@gemxture |s then heat ed at refl ux terrperature for 18
hour s. The reaction solution is cool ed, dichloromethane and water are
added, the mxture is filtered through Extrelut and the solvent is
distilled off 20 under gedowsed pressure. Yield: 87%'H NVR (400 MHz,
cbA 3): 7.70 (m 6H), 10.00 (s, IH. XV. 4" Tri uoronethvl
--1]- bi henvl-4-vl r\I: 2 -73

)‘\ O
0~ 0 ™~

K8
10

6.80 g (23.82 mmol) of methyl 4-{[(2-methoxyphenethyl)amino]methyl}benzoate

from Ex. V.1. are initially charged in 25 ml of methylene chloride and a solution of

5.46 g (25.02 mmol) of tert-butyl pyrocarbonate in 25 ml of methylene chloride is

added dropwise at 0°C. After 18 hours of stirring at 22°C, the solvent is distilled off
15 under reduced pressure.

Yield: 9.56 g (99% of theory)

'H-NMR (200 MHz, d*-DMSO): 8= 1.32 (s, 9H), 2.70 (, 2H), 3.35 (m, 2H), 3.83 (s,

3H), 4.42 (s, 2H), 6.6-6.8 (m, 2H), 7.0 (m, 2H), 7.35 (d, 2H), 7.92 (d, 2H).

20 V.3, Methyl 4f{{tert-butoxycarbonvi){2-{(5-phenvipentvl joxv]-phenethvl Jamino )-
methyi]benzoate




970 nmg (3.88 mmol ) of the al dehyde XIV are dissolved in nethanol and :Z§OFFrﬁgzam’
(3.88 mmol ) of sodium hydride are added, the m xture is stirred at room
tenperature for 2 hours and concentrated, and water is added. The m xture

is stirred for 30 min and the solid is fPBtered off. 5 Yield: 90%'H NWR
(400 MHz, CDC13): 1.75 (t, 1H), 4.80 (d, 2H), 7.40-7.90 (m 8H) XVl: 4
Chloronmethvl -4'- trr uoronmeth | -1 1 '-bi henvl F 10 883 of
the al cohol XV-/&r & éﬁgg F‘Fgg) i giethl of 4 Hisrhbwex yearbonyd)- Qf‘%&%ﬁfﬁheﬁe‘bﬂ)POClS

are added and afviv)methyt jbenzdase Strbn eExM opmgermersatmal)f f 52]3/ gr-XVI IThe
0 a:

solution is shed with d .concentrated. Yi

3011 T el DR it T SOLEHUR S RTAedn G mbobarelpniinte 49
mr;rf)l) gf 2- gydfed)eyltld?;ydﬂualfm)h@hour’é THE: @adtidh. rﬁiitmbtﬂﬁoureiﬂnﬁ)fwﬂerphﬂﬂaﬁté@ienzw
chloride a . ot assi um.car,bo acet one
wns heat ed at Wyt EoaE el fiter BREER SUERE Anb e aalert ok e B
The resi due wasddrakencadp prassurdl MaGhlid alsdottheedn whiah eis waesacted tfugthére svithibith

et hyl acetat uHﬁ'&qgﬁonbi ned organic phases were dried over Na2SO4 and the

sol vent was enove The product was purified chromatographi cal I y (silica
gel, 25 cycl oheldahé? g(8R:B%adfdhenry) 10:1). Yield: 4.27 g (62.7% 'H NVR (300

?/glz 2E{)DClg) %-I'Iﬂ?]%RZ@ZdOtM}% -d"EDEIS'tb?) slH) 324(575H dy 55] ™, 5411), Hzfrsl (?)rvhv'l) r2]H)5 16
orpaunis o 2 T0En b 46 BPodl et 18 (ov3Bs. i i 2 4@&@ Tl S5 R, OB

ppm Exanpl eSgrues umhesH), godd @nHpr LC MS (mass/retention time [min])

V.4 Methvl 4-1{{2-[{5-phenvipentvl)oxy ]phenethvl Jamino )methv!] be;izoare
N
H
EP\ SN /\ij/o\

242 ¢ (4.54 mmol) of methyl 4-[({tert-butoxycarbonyl){2-[(5-phenylpentyl)oxy]-

15

phenethylJamino)methyl]benzoate from Ex. V.3 are introduced into a mixture of
4 ml of tfluoroacetic acid and 12 ml of methylene chloride, and the mixture is
stirred at 22°C for 18 hours. The solvent is distilied off completely using a rotary
20  evaporator, the residue is taken up in water and the product is extracted repeatedly
with ethyl acetate. The combined organic phases are washed twice with 2N aqueous
sodium hydroxide solution, dried over magnesium sulphate and concentrated under
reduced pressure.
Yield: 8.25 g (77% of theory)
25  'H-NMR (200 MHz, d°*-DMSO): 6= 1.40 (m, 2H), 1.65 (m, 4H), 2.55 (1, 2H), 2.70

(m, 2H), 3.80 (s, 3H), 3.84 (s, 3H), 3.90 (t, 2H), 6.8-6.9 (m, 2H), 7.1-7.3 (m, 7H},
7.45 (d, 2H), 7.90 (d, 2H)



XVI 1 b86.4'H NMR (300 MHz, (from5-. OHCDC13): 8 = 1.43 - 1.58 brono-of éFES 250
2H), 1.62 - 1.77 (m pentyl-2H), 1.77 - 1.93 (m benzene)~2H), 2.28 (bs,
1H), 2.64 (t, J =7.7 H, 2H), 4.00 (t, J =6.4 Hz, 2H), 4.66 (s, 2H), 6.80
- 6.97 (m 2H), 7.10 -- 7.34 (m 7H). Xxvif%90.2'H NMR (300 MHz, (from
4-OHCDC13): S = 1.14 - 2.59 cyclo-0(m 12H), 4.71 (s, 2H), hexyl-5.07 (s,
2H), 6.80 - 7.39 benzyl-(m 8H). chloride)- XVI1d56.2H NVR (400 WMHz, (from
4- OHCDC13): 8 = 2.30 (t, J = phenyl-06.1 Hz, 1H), 2.93 (s, ethyl-4H), 4.72
(d, J = 6.1 b@hzdllowing 2dthpound®SetesobtZindd incthe earheleanfer91 -- 6.99 (m 2H),
7.14 - 7.35 (m i 1H. 2 4 FEB 2004 -75- XVl a:

[2-(1, 1 - Bi phenyl - 4-yl net hoxy) phenyl Jacetonitrile /N 5 A solution of 15.20
g (52.35 nmol VigferiuI4-A/3-0h fefethelaene /metdvi fedropwi se to a
solution of 6.49 m (88.99 mmol) of thionyl chloride in 150 m of benzene.

The solution was heated at reflux for 2 h. The sol vent was renoved and the
N
H
EKP\ TN /\%0\

This compound can be obtained analogously to Example V starting from heptyl

bromide instead of 5-phenyl-1-bromopentane.

'H-NMR (300 MHz, d*-DMSO): 8= 0.85 (t, 3H), 1.2-1.4 (m, 8H), 1.65 (m, 2H), 2.70
10 (s, 4H), 3.80 (s, 2H), 3.82 (s, 3H), 3.91 (¢, 2H), 6.7-6.9 (m, 2H), 7.13 (d, 2H), 7.45 (d,

2H), 7.90 (d, 2H).

VI Methl 4-({[2-(] 1, 1'-biphenvl ]-4-vimethoxy)phenethvlJanino fmetivl Jbenzoate

g
s

This compound can be obtained analogously to Example V starting from

4-phenylbenzyl bromide instead of 5-phenyl-1-bromopentane.

"H-NMR (200 MHz, d*-DMSO0): 8= 2.75 (m, 4H), 3.80 (s, 3H), 3.82 (s. 2H), 5.13 (s,
20 2H),6.7-7.6 (m, 15 H), 7.85 (d, 2H)

15



resi due was taken up in 350 ml of DWF. 25.65 g (523.48 mmol) of NaCN wefE&B 2004

added, and the m xture was heated at reflux for 16 h. After the m xture had

cooled to 10 roomtenperature, it was adm xed with.water and the

precipitate was filtered off with suctiofi’-Yield: 13.6 g (81.5% 'H NWR

(400 MHz, CDC13): S = 3.74 (s, 2H) , 5 16 (s, 2H), 6.93 - 7.03 (m 2H),

7.21 - 7.67 (r‘p”I—D. . pr.epar ed anal ogousl y:

Yi el dPhysi cal —da 9

LC/I\/S(rrass/retentlo tinme

6 = 1.17 - 1.95 XVIlc)Q(m

(s, 2H), 6.89 - 7.02 (m

Yi el dPhysi cal data: (%' H
ntinme

3

RENI L

[mn]) )Nlllb47 1'H NVR (400 MHz, (froncNCDA 3):
2.43 - 2.60 i(m1 H, 3.72 (s, 2H), 15.07
7.41 (m 6H). 2 4 F EB 240 -76

xapl eSt ruct uresel ection) or
NVR (400 WMHz, (frontNCDCL3):
2H);,\6.89 - 7.03 (m 2H),

LC M5 (mass/retentio
6 = 2.93 (s, XViid)4H),
7.12 - 7.43 (m

5 This compound can be obtained analogously to Example V starting from
4-bromobenzyl bromide instead of 5-phenyl-1-bromopentane. -
'"H-NMR (200 MHz, d*-DMSO): &= 2.75 (m, 4H), 3.80 (s, 3H), 3.82 (s, 2H), 5.13 (s,
2H), 6.7-7.6 (m, 10 H), 7.85 (d, 2H)

10 IX. Methvl  4-{[{2-[4-(ethoxycarbonvi)phenoxv]ethvl }(2-hvdroxyphenethvl)amino]-

methvl benzoate

15 250 mg (0.88 mmol) of methyl 4-{[(2-hydroxyphenethyl)amino]methyl}benzoate
from Example V.1, 311 mg (1.14 mmol) of ethyl 4-(2-bromoethoxy)benzoate
(Eastman Kodak CO, US-279082), and 250 mg (2.37 mmol) of sodium carbonate are
dissolved in 3 ml of acetonitrile, and the mixture is heated at reflux for 18 hours.
After cooling, the solvent is distilled off under reduced pressure and the residue is

20 purified over silica gel (0.04-0.063 nm) using the mobile phase cyclohexane/ethyl

acetate 9/1.

Yield: 274 mg (65.5% of theory)



1 1H. XiXa: 2-12 -(1,]'-Bi phenzyl -4-yl ni et hoxy) phenvl | et har narr nm 24 FEB 2004
ehydrochloride 5 A solution of 7.90 g (26.39 mml) of Xvfa in -80 m of THE
was added dropwise to a solution of 52.93 m (52.93 nmmol) of BH3-THF (I M
in THF). The solution was heated at ref1®-for 2 h. After the solution had
cooled to roomtenperature, it was mixed very carefully with 150 ml of 6 M

hydrochl oric d, ] ) 0,sti t r rature for
T . The pr edk VB0 MR TCbhAmeaTad 37 1 BFdeBym SR A SRS oBr
hi gh vacuum 764800 @n,12H), (1740 &%) IHH NVR (400 MHz, DMSO-do): 6 = 2.89 -
3.01 (m 4H), 5.20 (s, 2H), 6.85 - 7.78 (m 13H), 7.99 (bs, 3H). 15 The
foll ow ng conpounds were prepared anal ogously: 2 4 F E B 2004 -77 Physi cal
data: Yield 'K NVRMe&v nd-fibfrethoxeiplxestvi¢Ouedh ey seploatl)ehy! ] aminb Ghivbv )-
(mass/reteation tinmg, [mnl) X Xb70.3H NMR (400 MHz, (fronNHDVEO-d6): S =
1.09 - XV )"H1.46n§rr|z%gi), 1.57 - ci 1.85 (m 5H), 2.75 - 2.95 (m 2H),
2.96 - 3.05 (m 2H), 5.09 (s, 2H), 6.77 - 7.44 (m 8H), 7.77 (bs, 3H.
XI Xc83. 1H NVR (300 MHz, j

0._.0

O

N H
8]

This compound was prepared analogously to Ex. IX, except that the alkylating agent
used was ethyl bromovalerate instead of ethyl 4-(2-bromoethoxy)benzoate.

10 "H-NMR (400 MHz, CDCI3): 1.20 (1, 3H), 1.60 (m, 4H), 2.20 (1, 2H), 2.50 (m, 2H),
2.80 (m, 4H), 3.80 (s, 2H), 3.90 (s. 3H), 4.10 (g, 2H), 6.70 (m, 1H), 6.90 (d, 1H),
6.95 (m, tH), 7.10 (m, 1H), 7.40 (d, 2H), 8.00 (d, 2H), 12.1 (bs, 1H)

XI:  Methvl  2-bromo-4-({{5-ethoxv-5-oxopentvi)f 2-( 2-hvdroxyphenvllethvl Jamino}

15 methvl)benzoate

™ .

0O

O
i
oAy
Br/\/k/Nﬁ O/H

This compound was prepared analogously to Ex. IX, except that the alkylating agent
used was ethyl bromovalerate instead of ethyl 4-(2-bromoethoxy)benzoate and that
20 the reaction was carried out using methyl 2-bromo-4-{{(2-hydroxyphenyl)-
ethyl]amino }methyl)benzoate (obtained from 2-methoxyphenethylamine and ethyl
3-bromo-4-formylbenzoate analogously to Ex. V.1 {ethy]l 3-bromo-4-formylbenzoate
can be prepared from diethyl 2-bromoterephthalate by reduction with 1 eq. of lithium



(fromNH, DVMBO-d6): S = 2.69 - 0 XVIlIc)HA 3.06 (m 8H), 5.10 (s, 2H 7 4({GE8I!
- 7.42 (m 13H), 7.95 (bs, 3H). XXa: tent-Butyl 5-(12-[2-(I,
5-(f2-12-(1.J '-bi henvl-4-vlinetho.rv henvl 1 -ethyl anRino entanocate 2 4
FFB 2006 -78 13.40 g (132.40 nmol) of trréfhylami ne and 1.05 g (4.41 mol)
of tert-butyl bronovalerate were added to a solution of 3.00 g (8.83 mmol)
of XVHla in 50 m_of DM-. The m xture was stirred at roomtenperature for
16 h, and t he 2P@ptHehlgrde a%?ﬁl@@mcpfﬁbe raskiing alesholowitlh meangencaptipxidehe
sol ution was éﬁwm(zmtmﬁc nsﬂz@(?xm)aqt@cthvmﬁ 10, 41D, 220 (t, 2H),
acetate/cyclo eS@ad1 ggﬁ ghe C %d or an| C ases were dried over
Na2SO4 and t hé Yot &l ( ed-80% @ aER, $9 (g 2, 6.70 (m, 1H),
chr omat ogr aphiceal (. 19), 7162l D, cm:traamm QQ(rih) LY Ao moiﬁg)g 1(046}39 %
'I—I—NNR(BogM—Ilz_DDI\/S dé): S=1.31- 1.54 (m 4H),

= 10 7 2.56 (t, J = 6.8 Hz, 2H) 270-291(m5H) 517
(s, 2H), 6.82 - 7. 75 (m 13H) _ The foI I ovm ng conpounds were prepared
anal ogousl y: Pys > . [ .
Exanpl eSt r uct & et9e Fetehttof icammii
XXb68. 5 H NVR (40@&MﬂMM_QnCDCI 3)8 = 1. 16 - 1.95 XIXb)I(rn 21 H, 2.19
(t, J O OH7.3 Hz,2H), 2.43--2.66

10 XII1. 5-Fluoro-2-methoxybenzaldehyde

F F
Mel, K,CO,
_—
CHO CHO
H Me

20.0 g (0.143 mol) of 5-fluoro-2-hydroxybenzaldehyde are dissolved in 250 ml of
acetonitrile. 81.04 g (0.57 mol) of iodomethane and 39.5 g (285 mol) of potassium

carbonate are added, and the suspension is heated at reflux for 3 hours. The
15 suspension is filtered and the mother liquor is diluted with ethyl acetate, washed

twice with water, dried over magnesium sulphate and filtered, and the solvents are

evaporated under reduced pressure.

Yield: 20.0 g (90.9% of theory)

'"H-NMR: (200 MHz, CDCl5): 3.90 (s, 3H), 6.90 (dd, J = 10 Hz, J = 5 Hz, 1H), 7.25
20 (m, IH), 7.50 (dd, J = 10 Hz, J = 4 Hz, 1H), 10.40 (d, J = 4 Hz, 1H)

XI1.2. (5-Fluoro-2-methoxyphenyl)methanol
F F
NaBH,

—
OH

CHO
Me Me

25 200 g (0.13 mol) of 5-fluoro-2-methoxybenzaldehyde are dissolved in 205 ml of
methanol. Under argon, 2.45 g (54.9 mol) of sodium borohydride are added in small
portions. The solution is stirred at RT for 4 hours. The solution is concentrated and
the residue is taken up in water and stirred for 30 min. The aqueous phase is
extracted with ethyl acetate and the organic phase is dried over magnesium sulphate,

30 filtered and evaporated under reduced pressure.



i 1(m 4H), 2.

XXc90. 4LC/ MVE:

XXl : Met hyl 4-

et hyl | benzyl
met hyl / benzoa
4- ({(5- et hoxy
} et hyl ) benzo
tert-butyl (4-
(prepared 10
[ 4- (et hoxyca
reaction, sub
I|th|un1alﬂm
di ssolved in
and a spatul a
heated at ref
and the resid
acetate = 5:1
Conditions: c

0.6 g of 30%strength HCUll o

acetonitril e;

10

15

20

25

30

4.04 min [488 (from{(MH)]. XIXc)0 2 4 1' F. B 2004 -

| oxv) phenyl I ethyll (5-ethoP8- | -5-oxopentyl )amno 1
te o 5 166 (0.403 mmol) of nethyl

éqf;%lax%gg é%ﬁ ﬁ%’ %%h&yhmf)?ygpenyl )et hyl ] am no
{ B-NMR: ccmoomlmtﬂnctl)jmeewds] sHiv. ?c} aheroxHydd chhz?]ﬁ dcﬁi' h%gﬂ
}%oﬂ]y%)ﬁz ng'ﬁzélgs h%ﬂﬁ@éh‘i} Iygﬂ%?nrlg'r#%[%eﬁ% eevYaeaath

sequent hydrogenat i on of the double bond, reduction with
XT3N 20Thibrdere Hiyt)-4-01b:0L I -RRtHRTbeaRdOogousl y to XVI) are

76 - 3.00 (m 6H), 5.03 (s, 2H), 6.82 - 7.42 (m 8H). 74 FER 1904
9
1112-12-(14-12-(4-iftert-butvl (di nethyl )silvll oxvl phenvl )

ig

6 mM of acetonitrile. 263 ng (0.81 nnDI) of caesium carbonate

i odi de are added, 15 and the mixture is
suspensi @i S fi

ed OVEF.SLLLC& g
~Aof theory) L x
8 2.1* 150 mm nobidye phase: acetonitril
H2O, gradient: 10% acetonitrile to 90%
flow rate: 0.6 m/mn; detector: WY 210 nm2 4 FFB 200,

19.0 g (0.12 mol) of (5-fluoro-2-methoxyphenyl)methanol are dissolved in 105 ml of
dichloromethane. One drop of DMF is added, and 26.6 ml (0.37 mol) of thionyl
chloride are then added slowly. The solution is stirred at RT for 2 hours and

tip of potassiu
| ux overni ght.
ue i s chromat og
). Yield: 27 ng
olum: Symmetry £

cycl ohexane: et hyl

evaporated under reduced pressure. The residue is taken up in ethyl acetate, the
mixture is cooled and admixed with water and then washed with saturated sodium
bicarbonate solution and water, dried over magnesium sulphate and evaporated under
reduced pressure.

Yield: 18.0 g (84.5% of theory)

'H-NMR: (200 MHz, CDCl3): 3.85 (s, 3H), 4.60 (s, 2H), 6.80 (dd, ] = 14 Hz, ] = 6
Hz, 1H), 7.00 (m, 1H), 7.10 (dd, J =6 Hz, ] = 4 Hz, 1H)

XI1.4. (5-Fluoro-2-methoxyphenyl)acetonitrile
E . F

NaCN
Cl CN

Me OMe
18.0 g (0.103 motl) of 2-(chloromethyl)-4-fluoro-1-methoxybenzene are dissolved in

DMF:water (5:1) and 30.3 g (0.62 mol) of sodium cyanide and a spatula tip of
potassium iodide are added. The solution is stirred overnight at 120°C. The solution
is then cooled to RT, water is added, the solution is extracted with ethyl acetate and
the extract is dried over magnesium sulphate, filtered and evaporated under reduced
pressure. The residue is chromatographed over silica gel using the mobile phase
cyclohexane:ethyl acetate (7:3).

Yield: 14.5 g (85.2% of theory)

'"H-NMR: (200 MHz, CDCls): 3.70 (s, 2H), 3.85 (s, 3H), 6.80 (dd, J = 14 Hz, ] = 6
Hz, IH), 7.00 {m, 1H), 7.10 (dd, J =6 Hz, ] =4 Hz, |H)

ed and concentr at ed

S8 (M+1), Rt=3.76 20

e +

-80



_ 24 FEB 2004
Synt hesi s Exanpl es Exanple 1: Met hyl
4-(t(2-[(2-chl orobenz~I|) oxvj phenret hyl J(5- met hoxv-5- oxopentvl)- am no |
met hyl )benzoate (by process D) 5 C 193.2 ng (0.484 nmol) of nethyl 4- {
[ (2- hydr oxyphenet hyl ) ami nol net hyl }benzoaf®- fromEx. I, 77.9 ny (0. 484
mmol ) of 2-chl orobenzyl chloride and 80.2 ng 10 (0.580 nmmmol) of potassium
carbonate in 2.0 ml of acetonitrile are heated at reflux for 18 hours. The
batch is poured into water _.and extracted with ethyl acetate. After drying
over magnesi umislpiPat @orhd rterpphey{)gbylasirtial of the sol vent under
reduced pressure the cruderproduct is purified-by #l ash chromat ography over
silica gel (0.04-0.063 n usi ng cycllﬁopexacne/ et hyl] acetate 2/1 as nobile
phase. 15 Yield: 245.2 . 5% of tHeG ¢ 1 N 00 MHz, d6-DMBO): b=
1.40 (m 4H), 2.15 (t, : 2.72 (m 2H),
3.53 (s, 3H), 3.82 (s, ~08 (s, 2H), 6.9-7.5 {m NH,7.82 (d, 2H).
2' FEdJ200b - 81 Exanple 2:0Me
4-f ((4-carbox~, butyl) (2-((2-chl orobena'l) oxyl phenet hyl 1am no) net hvl |
benzoic acid (dpeprigensy - &p (B4 mmal) ebajuinigmtochigndé s disselveddn RAF, and
[% 2-[ 5 ﬁ f?l(sgr eRepEMbde is Be¥led to (rc. 87 ml of litﬂiuln; alumjniutm hydride solution (IM in
phenet hy - oxy- 5- qxopen am no] ne enzpa rom EX,. re
initially chaﬁ’éhﬂ at Sg?“gyrﬁ%gﬁ‘i %H%’[“ﬁ%% 58#&%6.0?71'14?# 2457 E);?fd&aﬁ?ﬁfﬁe'ed
with 0.2 m  @imehdOfshstylmagbhitsiedinuh@hydriexidded smiwly. The reblegomimik e i S
stirred at 60C.f a d t i S
distilled offgﬁlﬁ%!afi Prrk:];:h}j(gre %g‘?’é'ss?‘gr%@?%eg%%ggseé@% %%%géﬂfes a ﬁ%s%se@ageo pH
4 by additi onabifline gbingisediaioi Hydrquide selutiodi amh extspdied xvithe ethipl agetae abd fthieer

and the rggul _tekﬂ?é’ctl?sr&Fédpinﬁ%ﬁ)ﬁcénﬁ'aﬁlﬁFﬁ@?n@taefggﬁz:%vapﬁaé#{jf”‘t gg”?OWmt;:]h( ggi Lli)/”gf

cycl ohexane gives a fi nm cqriysta i ne pro

theory) 15 ' HYRE (D36 (RE% fébeBO) : S= 1.35 (br.m4H), 1.98 (br. m 2H),

2.37 (m (2H), 'H-NMR: (200 MHz, CDCls): 1.30 (bs, 2H), 2.70 (1, ] = 6Hz, 2H), 2.90 (t, ] = 6Hz,
2H), 3.80 (s, 3H), 6.70-6.90 (m, 3H)

15 XIL6. Methyl 4-({[2-(5-fluoro-2-methoxyphenyljethyl Jiminojmethyl)benzoate

F
F CHO
EtOH
+ o N=
NH,
“Me
Me OOMe '
COOMe

9.00 g (53 mmol) of 2-(5-fluoro-2-methoxyphenyl)ethylamine and 8.73 g (53 mmol)
of methyl 4-formylbenzoate are dissolved in 450 ml of ethanol, the mixture is heated
at reflux for 2 hours and the solvents are then evaporated under reduced pressure.

20 Yield: 17.0 g (100% of theory}

'H-NMR: (300 MHz, CDCl3): 3.00 (t, J = 6Hz, 2H), 3.80 (s, 3H), 3.85 (t, 2H), 3.90
(s, 3H), 6.70-6.90 (m, 3H), 7.75 (d, 2H), 8.10 (d, 2H), 8.20 (s, 1H)

XIL7. Methyl 4-({[2-(5-fluoro-2-methoxyphenyl Jethyl Jamino Jmethyl)benzoate



2.58 (m 2H), 2.70 (m 2H), 512 (s, 2H), 6.8-7.6 (m 10H), 7.75 (d, fyFEB TN
13.5 (br.s, 1H). Exanple 3: Methyl

4-1 ((5-et hoxv-3, 3-di et hvl - 2. 5-di oxopentvl&(Zl(S-phe' 2vl pent- 20 vl ) oxv

henet hvl ami no methyl benzoate (by procesé0A 2 4 FEB 2004 -82 200.0 ny
(0.463 mmol ) of nmethyl 4-[({2-[(5-phenyl pentyl)oxy]phenet hyl }ani no) -

net hyl ] benzoate fromBx. V, 116.4 ng (0.463 mok) of ethyl 5-brono-

iThe solvent is distilled
ove red into water and

orgam¢ phasg | shad wi th saturated
er magnesi un¥ul phat e concentr at ed.

of acetonitrile are gt ed at 60C for 18 hourfs
off using a rotary 5 3
extracted with ethyl
sodi um chl ori de sol ution, dried
The crude product is purlfi ed b hr omat ogr aphy over si a gel
(0.04-0.063 nm using cycl ohexane/ gyh\y] acetate 10/1. 10 Vi ;163.1 ny
(58.5% of theory) 'H NWVR (200 MHz, d6-DMSO): 6= 1.09 (s, 6H), 1.10 (t, 3H),
1.35(m 2H), 1.60 (m 4H), 2.55 (m 2H), 270(s 2H), 3.75 (s, 3H), 3.96
(q, 2H), 6.7-6.9 (m 2H), 7.0-7.3 (m 7H), 7.40 (d, 2H), 7.85 (d, 2H). 15
Exanpl e 4: MetSigl g4{I_L61$ omiol) mforng&wénﬂi ({1 2 (5 fluoro- -methoxyphenyl)ethyllmuno

, VI ) oav~I pl r enet,h S- et hox= p I e || oat
(bvprocess D)"fg' bﬁ Oate(irf%sr?ﬁﬁﬁ)mo ‘E hyI éﬂ-‘fﬁl at \f Pj%rbz

2- [ (4- br ompbergyhmdeydHagae biydddt@mhaabtutioh il dden ZoRiR A Hoams, asdw\a{ieHs,
2.30 g (11.0 nmmol ) of ethyl 5-bronovalerate and 1.109 g (13. 21 mol ) of

sodi um bi car bdheataddedamithasolytionisexyasted Mtk etng aﬁré@t?eﬁwe@rgam@ph@ﬁ i§ dmed1 8

hours. The regagld %Bg:%fﬁ%’ g'hﬁte, ﬁi@e?&ﬁdaﬁﬂ E&cﬁﬁl dﬁé\(} ?}ﬁg «get%t ﬁr% dé Mrpe

net hyl ene chl oride nic' phase s washe

chloride 25 sedsiduean taica @bs Iuedtl'@l/@betﬂtagmﬂSémm&tll\pilﬂaﬁﬁu&dd-lthéﬂ*ﬁ@iqtﬁﬁlﬁs is
distilled off under 24 FEB2006 -83 reduced pressure. The residue is
purified by cRP¥FdL aﬁﬂaawgah@ﬁ/@?d eitracted Widh eyl ars1ae @nd thantiaciyis slsigd over

ot y! ene bl BLEHRLTEUNRRL ARALInd Rl dina® QAR LRk Eheory) - H R

Yield: 4.79 g (89.8% of theory)
'H-NMR: (200 MHz, CDCls): 3.00 (bs, 4H), 3.70 (s, 3H), 3.85 (s, 3H), 4.10 (bs, 2H),
6.70 (m, 1H), 6.90 (m, 2H), 7.70 (d, 2H), 8.00 (d, 2H), 10.20 (bs, 1H)

15 X8 Methyl 4-({(5-ethoxy-5-oxopentyl){ 2-(5-fluoro-2-methoxyphenyl)ethyl ] -
amino}methyl)benzoate
E S
X Br N S COOE
K,CO,
Me OMe
COOMe COOMe

Under argon, 4.70 g (14.8 mmol) of methyl 4-({[2-(5-fluoro-2-methoxyphenyl)-
20  ethyllamino}methyl)benzoate are dissolved in 25ml of acetonitrile. 3.25g
(15.6 mmol) of ethyl bromovalerate, 7.24 g (22.2 mmol) of caesium carbonate and a
spatula tip of potassium iodide are added, and the suspension is heated at reflux
overnight. The solid is filtered off, the solution is concentrated and the residue is

chromatographed over silica gel (cyclohexane: ethyl acetate (4:1)).

25 Yield: 3.8 g (576% of theory)



52H), 2.6 (m 2H), 2.8 (m 2H), 3.63 (s, 2H), 3.80 (s, 2H), 4.0(q, 2K):FER 2004
5.10 (s, 2H), 6.85 (t, 2H), 7.0-7.2 (m 8H, 7.4-7.8 (m, 7.9 (d, 2H
Exanple 5: Methvl 4- 2 4-chloro 1 1 '-bi henvl -4-v1 nethy henethvl 5-

et hoxv-5-o0xo entvl am no net hvl ben Date (bY! process F) 10 300.0 ny (0.51

mol ) of methyl 4-{[ { 2-[(4-bronobenzyl)oxy]phen ethyl } (5-ethoxy-

5- oxopent yl ) am no] net hyl } benzoate fromEx. 4 are initially charged in 3 nl

of 15 di net hoxyet hane and adm xed successively with 101.7 ng (0.62 nmol) of
4- chl or opheny ! BaNMRi (308 MNHz a80DCD;)SY.26ri(t, BH)2 MS6 dti, 4if) c280 onaty, 360 ¢ 2B,

10.0 ng of dichl 1.S [ nyl,pRo i ne I ] I re add nd the
mxture ist hg%h'ﬁée[gpéﬁﬁgﬁ’ r'é?l(%ﬁééggr(g’t%ﬁg #%drjtslgi—hb%'r@.(q’rﬂg)’%g@c&?’on
solution is cod)eéB0 Guirdted 35 .t2)20.901(d,@H)et hyl acet ate and washed
successivedy with 5% strength sodi um 20 hydrogen phosphate sol ution, water

and saturated diu ri |uti-on.. T 0, ni c .phase i s dried over
magnesi um sul te g’lﬁﬁn{l %é({égﬁn%tglﬁgy-ﬁ-soxgpgqqﬁ)qZé{égfilfqm—&%y OXZWE’F”IEEB 2001! .
-84 reduced pressurghylJdginemeypb&eugt i s chronmat ographed over silica gel
using the nobile phase cycl ohexane/ethyl acetate = 10:1. Yield: 240.5 ngy
(74.3% of theory)¥' H-NVR (200 MHz, d'-DMBO): 5= 1.10 (t, 3H), 1.43 (m 4H),
2.15 (t, 2H), 2. A4 5 2H), 2.62 (m 2H), 2. m 2H), 3.63 (s, 2H),

1

3.80 (s, 3H), 3[97.1(q, 2HL, 5.09c68s 8] medhs 85 . 2. 01_(dcocMd), 7.13
(dd, 2H), 7.36 (i ,N?}-f?ﬁf(cm@ﬁsm% (d, .NExkaﬁ;I\eQG: Met hyl

4- 5-met hoxv-5- oxaeent vii 2- 4- E -2 henvl et henvl %Ben- vl \

oxti) phenet hyl | am i no] net benzoate (by process D) 1.0 2.50 mmol) of
met hyl 4-{ [(2-hydroxyph l‘i)’- (5- met hoxy- 5- oxopentyl ) L& COOM

am no] met hyl } benzoate from Ex“®t™e 0.687 g (3.00 mmol) of ¢

4- (chl or onet h3b) 8t S13emenoldrd meBRd H{(Sethoxmintxppeitybd-@siarmemetboxpat e i n
10.0 m of, ac NP r at.ed t .refl f or QML.S,, The solufion is
i vered hd- PhESbERYIERRTmiRTbBinealt af itilucn Hinl 8T ol herine

crude product migufeuisi toctel by (cQr erat pgs aphy9Guamobi bf gallgedolutissi 60 bblaa

nobi | e phase cycl ohexane/ ethyl acetate 4/1. 20 Yield: 1.32 (79. 9% of
theory) 2 FFPT de in dichloromethane are added dropwise. The solution is stirred at 0°C for

one hour. 50 ml of methanol are slowly added dropwise at 0°C, and the reaction
mixture is heated at reflux overnight. The mixture is cooled and the solvents are
evaporated under reduced pressure. The residue is taken up in ethyl acetate and
washed with sodium carbonate, the aqueous phase is extracted three times with ethyl
acetate and the combined organic phases are washed with saturated sodium chloride
solution, dried over magnesium sulphate, filtered and concentrated. The residue is
chromatographed over silica gel (cyclohexane:ethyl acetate (5:1) to ethyl acetate:
methanol (9:1)).

Yield: 840 mg (34.5% of theory)

'H-NMR (200 MHz, CDCl3): 1.60 (m, 4H), 2.20 (m, 2H), 2.50 (m, 2H), 2.80 (m,

4H), 3.60 (s, 3H), 3.80 (s, 2H), 3.90 (s, 3H), 6.65 (m, 1H), 6.80 (m, 2H), 7.40 (d,
2H), 7.90 (d, 2H), 11.90 (bs, 1H)




-85 1H-NNi R (300 MHz, d6-DMBO): S= 1.4-1.6 (m 4H), 2.17 (t, 2H), 2.43 f#b 200
2H), 2.6 (m 2H), 2.75 (m 2H, 3.55 (s, 3H), 3.64 (s, 2H), 3.70 (s, 3H),
5.05 (s, 2H), 6.7-7.4 (m 1IH, 7.55 (t, 4H), 7.85 (d, 2H). 5 Exanple 7

Met hyl 4-[ ((5- net hoxy-5- oxopentvl) (2-f(4-@BRBentethvlbenz 'I )oxv | -

phenet hvl | am no) net hyl | benzoate (br process G 10 781.8 ng (1.34 mmol) of
met hyl 4- ({(5- rrethoxy
et henyl ] benzyldta th : HA A8 ; i am

of 10% pal | a@heurwgaz@ zervat ed car bon in 10 rri of et hyI acet ate are
hydr ogenat ed under atnospheric pressure. After 1 hour, the cal cul ated
anount of hydrogen has been taken_up. The solution is filtered and the
solvent distilled off under reduged pressure 15 The crude product is
purified by chromatography over ing the nobile phase

cycl ohexane/ ethyl acetate = 10:1. g $38. 9% of theory) 'H NMR
(300 MHz, d6-DWVBO): 8= 1.42 (m 4H) : AH) ~2.41 (t, 2H), 2.57 (m
2H), 2.72 (m 2H), 2.85 (s, 4H), 3 (s, 3H, 03 0 (s, 2H, 3.82 (s, 2H,
4.98 (s, 2H), 20 6.8-7.4 (m 15H .85 (d, 2H). -86 Exanple 8:
4-1((4-Carboxvburyl)-{2-1(4-phenet yl benzvl ) oxv phenet hvl | am no) -

nmet hyl | benZoi ¢ aci d hydrochl oride (b process E) 5 262.60 ng (0.442 mol)
of nmethyl 4-[((5-nmethoxy-5-o0xopentyl -[ (4- phenet hyl - benzyl ) oxy] ph en

et hyl ) am no) net hyl ] benzoate from are initially charged in 2 m of

di oxane angl adm xed with 0.2 m of 45 per cent strength NaOH and the

m xture is”heated at 60C for 18 hours. The dioxane is disti I | ed of f under
reduced 10 pr gsgUWotnpdifld Wi prasuréilghal seotidk e L t to pH
4 using 2N HCl. The p%Irﬂesul thraﬁpr eci c|$gtatg ?sB*rPl I '[redr@gdze(gf %ﬂg'?&?éelgg)%

of the producpenzyHowy pbenyhsthylaming a te@rbmﬂt%ww@enmam de and 1 n of

met hanol, and,the m xture is adm xed with m of a 4N solution of HCl in

di oxane and stRTVMR (400 MNidz DM kA f% 9ﬁ)r2 60 fim, 4tk 2.89dmy k), 3.80 8, 8H)J | ed

of f under redsoeds,PHBS6.80 emard), 6 @esiue o p46 ! 188, Wsbhg,
et her/ pet Ieumetlr?gr9 Yrglnd: )34 (la g 2%oft e%?y \/\Ert%ﬁcrystals

"H-NMR (3 MHz., d4- nmet hanol ) : S= 1.72 2 2.25 (t, 2H),
290 ( XIV-4'-( Trrﬂuoromerh)vl )-1.1" bzphenvl( 4- carbtz?’dehvde (m . ( "

HF
O F F

1 g (4.45 mmol) of 1-bromo-4-(triflucromethyl)benzene and 0.73 g (4.9 mmol} of
15 4-formylbenzoic acid are added to 30 m! of dimethoxyethane and mixed with 15 ml

of IM sodium carbonate solution. 110 mg of tetrakis

(triphenylphosphine)palladium(Il) are added, and the mixture is then heated at reflux

temperature for 18 hours. The reaction solution is cooled, dichloromethane and water

are added, the mixture is filtered through Extrelut and the solvent is distilled off
20 under reduced pressure.

Yield: 87%

'"H-NMR (400 MHz, CDCls): 7.70 (m, 6H), 8.00 (d, 2H), 10.00 (s, 1H).

XV f4'(Trifluoromethvl}-1,1"-biphenvl-4-vl]methanol

~ OO
25 HO F F




(m 4H), 3.15 (m 2H), 3.30 (m 4H), 4.38 (s, 2H), 5.08 (s, 2H), 6.8- SFBZBUL
(m 13H), 7.55 (d, 2H), 8.05 (d, 2H). 20 Exanple 8a: 4- 4-Carboxvbut I
12-1(4 - ph enethvl ben-vl oxx henethvl am no - nmeth yl benzoic acid The

free carboxylic acid was prepared by the-dame route, but without the |ast
step, 25 i.e. the reaction with HCl: 2 4 F E 20 - 87 'H-NNR (300 M—lz,

d6- DMSO) : 5 .10 , 30- 3. 60, , 6.80
(m 1H)) 6. 90393@ K% 24 ?’l‘%&]ﬁ?"]r Bg @ﬂe% 13 §15681§§d ‘“rl'?éﬁ”?a&Pl é&ﬁ A@O mg
conpounds can (h88 puaplap sodimal hydnds he: adﬂe@hysnmhredatmﬁ'ed -rdBAR térBpdraupdpm

5220 ad) | 2. SFCRFONE EbE Roncenftiieh P S UdBL TG Byl 5&1{?@% Yopin
3.82(s), 3. 82(asdtim sohidm faléerbd offr ocess D) o 102 41 (dd), 2.59(m, 2.73(m,
3.54(s), (§roryliqaest,84 4 0" 0 3 h

"H-NMR (400 MHz, CDCl3): 1.75 (t, 1H), 4.80 (d, 2H), 7.40-7.90 (m, 8H).

XVI: 4-(Chloromethvl)-4'-(trifluoromethyl)-1,1"-biphenvi

~O-O
Cl FF

10
883 mg (3.49 mmol) of the aleochol XV are dissolved in dichloromethane, 2.5 ml
(35 mmol) of POCI; are added and the solution is stirred at room temperature for
2 hours. The solution is washed with water, dried and concentrated.
Yield: 85%

15

XVila: [2-(1,1"-Biphenvi-4-vimethoxv)phenvlImethanol

W

o}

9
g

A mixture of 2.92 g (23.49 mmol) of 2-hydroxybenzyl alcohol, 5.00 g (24.67 mmol)
20 of 4-phenylbenzyl chloride and 3.41 g (24.67 mmol) of potassium carbonate in 60 ml
of acetone was heated at reflux ovemight. The precipitate formed was filtered off.
The residue was taken up in IN NaOH, and the mixture was extracted with ethyl

acetate. The combined organic phases were dried over Na,SO; and the solvent was

removed. The vproduct was purified chromatographically (silica gel,
25  cyclohexane/ethyl acetate 10:1).

Yield: 4.27 g (62.7%)

'H NMR (300 MHz, CDCls): § = 2.26 (t, J = 5.7 Hz, 1H), 4.75 (d, ] = 5.7 Hz, 2H),

5.16 (s, 2H), 6.88 — 7.02 (m, 2H), 7.18 - 7.66 (m, 11H).



"CH363 Ib 3 | 13 83
D)l ' Cl' 1lga, " (
0 2.68(m, 3.62(s),

(S)_’ 'p .
01 CH
3.85(t),

eny 0(s), uty . -.
from9 by 02.45(dd),

(s) brom de byO O progcess; iy
2.55(m), process E) 0
12.3(br.s) 2.4 F F B 2004 -88 Physical data:
'H NVMR (8 in ppm Exanpl eStructuresel ecti®h)" or LG/ MS (nass/retention time

The following compounds were prepared analogously:

Yield Physical data:
(%) | 'H-NMR (§in ppm,
Example Structure selection) or LC/MS
(mass/retention time
[min])
XVIIb 86.4 '"H NMR (300 MHz,
(from 5- [;:L\/OH CDCls): & = 1.43 - 1.58
bromo- O (m, 2H), 1.62 - 1.77 (m,
pentyl- 2H), 1.77 - 193 (m,
benzene) 2H), 2.28 (bs, 1H), 2.64
@t, J = 7.7 Hz, 2H), 4.00
(t, ] = 6.4 Hz, 2H), 4.66
(s, 2H), 6.80 — 6.97 (m,
2H), 7.10 — 7.34 (m,
7H).
XVIle @\/ 90.2 'y NMR (300 MHz,
(from 4- o CDCls): 8 = 1.14 ~ 2.59
cyclo- © (m, 12H), 471 (s, 2H),
hexyl- 5.07 (s, 2H), 6.80 - 7.39
benzyl- (m, 8H).
chloride)
XVIId 562 |'H NMR (400 MHz,
(from 4- E;L“W CDCly): 5 =230 (t, J =
phenyl- ° 6.1 Hz, 1H), 2.93 (s,
ethyl- g 4H), 472 (d, J = 6.1
benzy! Hz, 2H), 5.08 (s, 2H),
chloride)
691 — 6.99 (m, 2H),
O 7.14 — 7.35 (m, 11H).




\_/H

N net hyl ) sti |l benel

brom de by2. 72(m,

ECON 15 | 2.44(dd),

2 (from 10 by2.43(dd),
, 12.3(br.s) 130592 (M+l),
o~ by process D
pr o€
(from 14 by" |

2.57(m),

3.53(s),
2.56(m,

Rt =4.

process E)2.66(m,
23 (fromlll
14 2.40(dd),

and7 ~I
2.57(m,
ss Do a 3.60(s),
process E)F~C 2.65(m,
and~ a

3.64(s), 7,
a0 (Ch|20 FEB 2004

(froml
3.82(s),

0 03)&7ﬁ]d) 1’%(? hﬁlpﬁ%nyijClm%':[lhoxy)phenyﬂ_'%etgnrn%@I

5

10

15

N
Q///

G

A solution of 15.20 g (52.35 mmol) of XVIIa in 300 ml of benzene was added
dropwise to a solution of 6.49 ml (88.99 mmol) of thionyl chloride in 150 ml of
benzene. The solution was heated at reflux for 2 h. The solvent was removed and the
residue was taken up in 350 ml of DMF. 25.65 g (523.48 mmol) of NaCN were
added, and the mixture was heated at reflux for 16 h. After the mixture had cooled to
room temperature, it was admixed with water and the precipitate was filtered off with
suction.

Yield: 13.6 g (81.5%)

'H-NMR (400 MHz, CDCls): 8 = 3.74 (s, 2H), 5.16 (s, 2H), 6.93 — 7.03 (m, 2H),
7.21 —7.67 (m, 11H).

The following compounds were prepared analogously:

Yield Physical data:

(%) 'H-NMR (8 in ppm,

Example Structure selection) or LC/MS

(mass/retention time

[min])

Vb 47.1 |'H NMR (400 MHz,
(from @\/CN CDCl3): § = 1.17 - 1.95
XVlIc) 0 (m, 10H), 2.43 - 2.60

(m,1H), 3.72 (s, 2H),
5.07 (s, 2H), 6.89 - 7.02
(m, 2H), 7.18 - 7.41 (m,
6H).




4-(chloro-12.40(dd), 2.57(m, nethyl)biphenyl \ a2.72(m, 3.53(s) oyrp 00
process D)3.60(s), 3.82(s), 5.08(s) f~ 24 FF. t)2O4 -89 Physi cal (%at a:
"H-NWVR (8 in ppm ExanpleStructureselection)') or LCIM (nass/retention
time [mn]) 2) 17 CH (from!| and OO0 /CH6-4-(4 -chloro)-1 Zo ci
phenoxybenzyl N 2. 42(dd), 2.59(m), o chloride byl 2.73(m, 3.54(s), o

4 oty benzyllz. 41(dd)], 2 5b(m . ch or  de. byne. 70( 1) VB 5 SPEFIcaEs D] o

(%) H-NMR (8 in ppm,

Example Structure selection) or LC/MS

(mass/retention time

[min])
XVIIe 750 |'H NMR (400 MHz,
(from @"m CDCL): & = 293 (s,
XVIid) ’ 4H), 371 (s, 2H), 5.08
O (s, 2H), 6.89 — 7.03 (m,
2H), 7.12 — 7.43 (m,
O 11H).

XIXa: 2-f2-(1 1'-Biphenvl-4-vimethoxv)phenvl Jethanamine hvdrochloride

A solution of 7.90 g (26.39 mmol) of XVIlla in 80 ml of THF was added dropwise to
a solution of 52.93 ml (52.93 mmol) of BH;-THF (1 M in THF). The solution was
heated at reflux for 2 h. After the solution had cooled to room temperature, it was
mixed very carefully with 150 ml of 6 M hydrochloric acid, and the mixture was
10 stirred at room temperature for 16 h. The precipitate that had formed was filtered off
and dried under high vacuum.
Yield: 6.72 g (74.9%)
'"H NMR (400 MHz, DMSO-dg): & = 2.89 — 3.01 (m, 4H), 5.20 (s, 2H), 6.85 - 7.78
(m, 13H), 7.99 (bs, 3H).
15

The following compounds were prepared analogously:




3.62(s), 3.84(s), 5.08(s) 1ZP 19 CH, (from! and 4-t-0 0 0/G |, 2o+ FEB 200
butyl benzyl 2. 39(dd), 2.59(m, chloride byNc CH 2. 70(n), 3.55(s), process
D0 1 C" 23.62(s), 3.84(s), 5.10(s) 20'3 _g~ (froml and / 3

4-chl orobenzyl O  c¢hloride by2.40(dd), 22B5{(n), process D)cl 2.74(n,
3.52(s), al3.55(s), 3.75(s), 5.05(s) 114- 24 FED KIN -90 Physical data:

't :—Ln[gll\/l[Qm( ﬁ] |) p)pngrr“Eanpi EStTUCTUTESEr €ection) ) O {_’;élld Physical data:
(%) '"H-NMR (8 in ppm,
Example Structure selection) or LC/MS
{mass/retention time
[min])
XTXb 703 |'H NMR (400 MHz,
(from N, DMSO-dg): & = 1.09 -
XVIIb) ot 1.46 (m, 6H), 1.57 —
1.85 (m, 5H), 2.75 -
295 (m, 2H), 2.96 —
3.05 (m, 2H), 5.09 (s,
2H), 6.77 -~ 7.44 (m,
8H), 7.77 (bs, 3H).
XIXc Q\/\ 83.1 |'H NMR (300 MHz,
(from ! " DMSO-dg): 8 = 2.69 —
XVIc) O e 3.06 {m, 8H), 5.10 (s,
2H), 6.83 - 7.42 (m,
O 13H), 7.95 (bs, 3H).

XXa: tert-Butyl 5-({2-{2-(1,I"-biphenvl-4-vlmethoxy)phenyl[-ethyl lamino)pentanoate




S S et o0 1 G 124D 2 S0 2 S
. (s) process D) 22al, (from! and0 O OI[ri,2.39(dd), 2.59(m), S
4- met hoxy-2. 70(m), .3.55(s), benzy] chl ort d®3.62(s), 3.84(s), 5.10(s)
13.40g (132.40 mmol) of triethylamine and 1.05g (4.41 mmol) of tert-butyl
bromovalerate were added to a solution of 3.00 g (8.83 mmol) of XVIIa in 50 ml of
DMF. The mixture was stirred at room temperature for 16 h, and the reaction was
monitored by thin-layer chromatography. The solution was admixed with water and
5 extracted with ethyl acetate/cyclohexane 1:1. The combined organic phases were
dried over NaSQO; and the solvent was removed. The product was purified
chromatographically (silica gel, CH,Cly/MeOH 20:1).
Yield: 0.85 g (41.9 %).
'H-NMR (300 MHz, DMSO-dg): § = 1.31 ~ 1.54 (m, 4H), 1.36 (s, 9H), 2.15 (1, J =
10 7.2 Hz, 2H), 2.56 (1, J = 6.8 Hz, 2H), 2.70 — 2.91 {m, 5H), 5.17 (s, 2H), 6.82 - 7.75
(m, 13H).

The following compounds were prepared analogously:

Yield Physical data:
(%) 'H-NMR (8 in ppm,
Example Structure selection) or LC/MS
{mass/retention time
[min])
XXb J< 68.5 |'"H NMR (400 MHz,
(from /\/\i ' CDCly): 6 = 1.16 - 1.95
XIXb) N 0 (m, 21H), 2.19 (¢, J 0
° : 7.3 Hz, 2H), 2.43 - 2.66
(m, 4H), 2.76 — 3.00 (m,
6H), 5.03 (s, 2H). 6.82
—7.42 (m, 8H).
XXc @/\ /\/\i b 90.4 |LC/MS: 4.04 min [488
(from N 0 (M+H)].
XIXc) °




by process D) Ci 230 0 0/ H3 \ (froml andl Q 3-trifluoro-F 2. 42(2dd9B82[1[]i,
2.59(m, F F nethyl benzyll \ 2.73(nm), 3.54(s), o chloride by~3.62(s)
3.84(s), 5.10(s) process D) 24C'~ (froml|_and0 0 0 CN3
4-allyl benzyl 2. 41(dd), 2.55(nm), chloride-B2.70(n), 3.55(s), process D)\ a
| 23.62(s), 3.84(s), 5.08(s) rl ~ 1 2 4 FED tug~ -91 Physical data: H NMR
(8 in ppm Exanpl eStructureselection)' ~ or LOMS (nmass/retention tine
[mn])") 25C, 11 (froml and O O I CH~-

XXI: Methvl 4-{[{2-[2-({4-[2-(4-{[tert-burvi(dimethvl)silvl ] oxy Iphenvi)-

ethvl |benzvlJoxvpheny! Jethvl ){ 5-ethoxyv-5-oxopentvl Jamino | methvi Jbenzoate

166 mg (0.403 mmol) of methyl 4-({(5-ethoxy-5-oxopentyl)-
[2-(2-hydroxyphenyl)ethyllamino }methyl)benzoate and 160 mg (0.443 mmol) of
tert-butyl(4-{2-[4-(chloromethyl)phenyl]jethyl } phenoxy)dimethylsilane (prepared
10 from 4-{[tert-butyl(dimethyl)silyl]Joxy}benzaldehyde and [4-(methoxycarbonyl)-
benzyl](triphenyl)phosphonium chloride via a Wittig reaction, subsequent
hydrogenation of the double bond, reduction with lithium aluminium hydride and
chlorination analogously to XVI) are dissolved in 6 ml of acetonitrile. 263 mg
{0.81 mmol) of caesium carbonate and a spatula tip of potassium iodide are added,
15 and the mixture is heated at reflux overnight. The suspension is filtered and
concentrated and the residue is chromatographed over silica gel (cyclohexane: ethyl
acetate = 5:1).
Yield: 27 mg (9.1% of theory)

LC/MS: 738 (M+1), Rt=3.76

20 Conditions: column: Symmetry C18 2.1*¥150 mm; mobile phase: acetonitrile + 0.6 g
of 30% strength HCV/11 of H,O; gradient: 10% acetonitrile to 90% acetonitrile; flow
rate: 0.6 ml/mun; detector: UV 210 nm




3-bronmo-0 | -propine by2.40(dd), 2.57(nm), process D)2.72(m), 3.53(s),?24 FFB .
3.60(s), 3.82(s), 3.91(d) 26 (froml and 4-nethyl benzyl Dt 2. 40(dd),

2,57(m, chloride by0 0-2.72(nm), 3.53(s), process D)CH-3.60(s), 3.82(s),
5.08(s) FG 0 CH2.37(dd), 2.58(m, 272.72(pgd. 3.61(s), (from 16 by 05.12(s),
12.3(br.s) process E) 28HO 0 OH 2.43(dd), 2.61(m, O Cll - 75 (m, 3.6 1

(s), (from17 by5.03(s), 12.3(br.s) process EN~r r r ~~ P11 L~ 4 -92
Physi cal data;, 'H N S iln ppm Exanpl eStructuresel ection)' or LC/ M
(mass/ ret ent | S¥RiAE $1 29HO 2. 40(dd), 2.62(m), (from 18 by2.72(m,

3.63(s), process E)5.05(s), 12.3(br.s) 1 ,

Example 1: Methvi 4-{[{2-[(2-chlorobengvi)oxv]phenethyl J( 5-methoxy-5-oxopentvl)-

amino ]methvl}benzoate {by process D)

5
N
O\
Cl @]
7

193.2 mg (0.484 mmol) of methyl 4-{[(2-hydroxyphenethyl)amino]methyl }benzoate

from Ex. I, 77.9 mg (0.484 mmol) of 2-chlorobenzyl chloride and 80.2 mg
10 (0.580 mmol) of potassium carbonate in 2.0 ml of acetonitrile are heated at reflux for

18 hours. The batch is poured into water and extracted with ethyl acetate. After
drying over magnesium sulphate and distillative removal of the solvent under

reduced pressure the crude product is purified by flash chromatography over silica

gel (0.04-0.063 nm) using cyclohexane/ethyl] acetate 2/1 as mobile phase.

15 Yield: 245.2 mg (83.5% of theory)
"H-NMR (200 MHz, d°-DMSO): 8= 1.40 (m, 4H), 2.15 (t, 2H), 2.40 (dd, 2H), 2.57
(m, 2H), 2.72 (m, 2H), 3.53 (s, 3H), 3.82 (s, 3H), 5.08 (s, 2H), 6.9-7.5 (m, 10H), 7.82
(d, 2H).




300 2.37(dd), 2.58(n), 2.72(n), 3.61(s), (from 19 by N5.12(s), 12.3(byFE) 700

process E) HDTO al 2.43(dd), 2.61(nm), 3102.75(m, 3.61(s), (from 20
by 5.03(s), 12.3(br.s) process E)N 32H CH 2.43(dd), 2.61(m, 2.75(m,
3.61(s), (from21 byN 5.03(s), 12.3(br.s)g;process E) 24 FEB2004 -93
Physical data: 'H-NVR (8 in ppm Exanpl eStructureseI ection)') or LC/ M5
(mass/retention time [mn] )2) HO 2.37(dd), 2.58(m), 332.72(m, 3.61(s),

(from®6 by N 5.12(s), 12.3(br.s) process E?L' ~ OO0 H
Example’ 2: 4-J{(4- carbovaun*l )[2-[(2-chlorobenylJoxy [phenethyl Jamino)methvi] -

benzoic acid {by process E)

OH

Cl

124.8 mg (0.238 mmol) of methyl 4-{[{2-[(2-chlorobenzyl}-
oxy]phenethyl }(5-methoxy-5-oxopentyl)amino]methyl }benzoate from Ex. 1 are
imitially charged in 0.3 ml of methanol and 0.17 ml of water and admixed with 0.2 ml
of a 40% strength sodium hydroxide solution. The mixture is stirred at 60°C for one
10 hour and then cooled, and the methanol is distilled off under reduced pressure. The
aqueous phase i1s adjusted to pH 4 by addition of a citric acid/aqueous sodium
hydroxide solution buffer and the resulting precipitate is separated off. Tituration
with boiling cyclohexane gives a finely crystalline product.
Yield: 65.70 mg (54.4% of theory)
15 'H NMR (200 MHz, d*-DMSQ): 8= 1.35 (br.m4H), 1.98 (br. m, 2H), 2.37 (m (2H),
2.58 (m, 2H), 2.70 (m, 2H), 5.12 (s, 2H), 6.8-7.6 (m, 10H), 7.75 (d, 2H), 13.5 (br.s,
1H).

Example 3: Methvl 4-{((5-ethoxv-3,3-dimethvi-2. 5-dioxopentvl)f 2-[(5-phenvipent-

20 vlJoxv]phenethvl jamino)methvi]lbenzoate (by process A)




2.43(dd), 2.61(m, 34H 2.75(m, 3.61(s), 1 (from 22 byo5.03(s), 12;:1( fEB S
process E)'er 1 35Ho o H 2.37(dd), 2.58(m, 02.72(m, 3.61(s), 5.12Z(s
(from 23 by process EfN cF o 36HO CH 2.43(dd), 2.61(m, 1 2.75(m,
3.61(s), (from 24 by5.03(s), 12.3(br.s) pgf)_cess E) 24 11- H2 00 4 -94
Physical data: "HHNMR (S in ppm Exarrpl eStructuresel ection)') or LC M5
(mass/retention time [mn] )2) 37H0 2 44(dd), 2.56(m, | 2.65(m,
3.65(s), (from25 bys3, 90g 12. rocess E) |-

200.0 mg (0.463 mmol) of methy] 4 ({2- [(S-phenylpentyl)oxy]phcnethyl}ammo)
methyl]benzoate from Ex. V, 1164 mg (0463 mmol) of ethyl S5-bromo-
3,3-dimethyllaevulinate and 58.9 mg (0.56 mmol) of sodium carbonate in 1 ml of
acetonitrile are heated at 60°C for 18 hours. The solvent is distilled off using a rotary

5 evaporator and the residue is poured into water and extracted with ethyl acetate. The
organic phase is washed with saturated sodium chloride solution, dried over
magnesium sulphate and concentrated. The crude product is purified by
chromatography over silica gel (0.04-0.063 nm) using cyclohexane/ethyl acetate

10/1.

10 Yield:163.1 mg (58.5% of theory)
'H-NMR (200 MHz, d®-DMSO): 8= 1.09 (s, 6H), 1.10 (t, 3H), 1.35 (m, 2H), 1.60 (m,
4H), 2.55 (m, 2H), 2.70 (s, 2H), 3.75 (s, 3H), 3.96 (q, 2H), 6.7-6.9 (m, 2H), 7.0-7.3

(m, 7H), 7.40 (d, 2H), 7.85 (d, 2ZH).

15 Example 4: Methvl 4-{f{2-[{4-bromobenzvl)oxy]phenethvl)( 5-ethoxv-5-oxopenrvl)

amino[methvl Jbenzoate (bv process D)

[ .

20 500 g (11.0 mmol) of methyl 4-[({2-[(4-bromobenzyl)oxylphenethyl}amino)-
methyl]lbenzoate from Ex. VIII, 2.30 g (11.0 mmol} of ethyl 5-bromovalerate and
1.109 g (13.21 mmol) of sodium bicarbonate in 30 ml of acetonitrile are heated at
reflux for 18 hours. The reaction mixture is admixed with water and extracted with
methylene chloride. The organic phase is washed with saturated sodium chloride

25 solution and dried over magnesium sulphate and the solvent is distilled off under



2.37(dd), 2.58(m), 2 3872 361 . (m, . (s), (from26 by05.12(s), 74 FEB 200
12. 3(br.s) process E)I 0 HCH 39~1.00-1.20 (nm), 1.30- (fromV ando R
p,1.60 (m, 2.20 (t), 2.30- ethyl 2.70 (m, 3.60 (s), 3.80

6- br onohexan-o(m, 4.00 (q), 6.80 (M, oa§§_by processCH, 7. 00-7.30 (m,
7.40 (d), A7.90 (d) 1.22 (m, 1.40 (m, 1.60 40 " 39 b o(m, 2.15 (t),
2.40-2.60f ( rom(m, 2.70 (m, 3.65 (s), vy

reduced pressure. The residue is purified by chromatography over silica gel using the

mobile phase methylene chloride/methanol 100/1.

Yield: 5.69 g (88.1% of theory)

'H-NMR (200 MHz, d®-DMSQ): 6= 1.1 (m, 2H), 1.4 (m, 2H), 2.15 (t, 3H), 2.4 (@,
5 2H), 2.6 (m, 2H), 2.8 (m, 2H), 3.63 (s, 2H), 3.80 (s, 2H), 4.0(q, 2H), 5.10 (s, 2H),

6.85 (t, 2H), 7.0-7.2 (m, 8H), 7.4-7.8 (m), 7.9 (d, 2H)

Example 5: Methvl 4-{f{2-1(4'-chlorof 1, 1"-biphenvl]-4-v)methoxy]phenethvi}(5-

ethoxy-S-oxopentvl)amino [methvl Jbenzoate (by process F)
N
U H:L O\
0] (@]

S
J

10

300.0 mg (0.51 mmol) of methyl 4-{[{2-[(4-bromobenzyl)oxylphenethyl}(5-ethoxy-
5-oxopentyl)amino]methyl }benzoate from Ex. 4 are initially charged in 3 ml of
15 dimethoxyethane and admixed successively with 101.7 mg (0.62 mmol) of
4-chlorophenylboronic acid and 0.57 ml of 2M sodium carbonate solution. 10.0 mg
of dichlorobis(triphenylphosphine)palladium(Il) are added, and the mixture 1s then
heated at reflux temperature for 18 hours. The reaction solution is cooled, admixed
with 20 ml of ethyl acetate and washed successively with 5% strength sodium
20 hydrogen phosphate solution, water and saturated sodium chloride solution. The

organic phase is dried over magnesium sulphate and the solvent is distilled off under




process E)3.86 (t), 6.75-6.9 (m), \ off7.0-7.3 (m), 7.35 (d), 7.90 (&jFEB 0N
12.30 (bs). 2 4 FEB 204 -95 Physical data: "H-NMR (5 in ppm

Exanpl eStructuresel ection)' or LC/MS (mass/retention tine [mn] )21 41546
(Mrl), Rt=4.01 (fromV and O 1 O ethyl0_Q,4-bromobutan- oate by processl
A) 42544 (Mtl), Rt=4.12 (fromV and O 1 O\ CH  ethyl 4-bronp-2-1 butenoate
byr Q process A 43518(M+l), Rt=4.27 (fromV and0O I 0 CH, et hyl
3-bromo-0 o

reduced pressure. The crude product is chromatographed over silica gel using the

mobile phase cyclohexane/ethyl acetate = 10:1.

Yield: 240.5 mg (74.3% of theory)

'H-NMR (200 MHz, d*-DMSO): 8= 1.10 (1, 3H), 1.43 (m, 4H), 2.15 (t, 2H), 2.45 t,
5 2H), 2.62 (m, 2H), 2.75 (m, 2H), 3.63 (s, 2H), 3.80 (s, 3H), 3.97 (q, 2H), 5.09 (s,

2H), 6.85 {1, 1H), 7.01 (d, 1H), 7.13 (dd, 2ZH), 7.36 (d, 2H), 7.5-7.7 (m, 8H), 7.83 (d,

2H).

Example 6: Methvl 4-({(5-methoxy-5-oxopentvl}f 2-({4-[(E)-2-phenviethenvl Jbenzvi}-

10 oxviphenethvl Jamino methvllbenzoate (bv process D)

1.0 g (2.50 mmol) of methyl 4-{[(2-hydroxyphenethyl)-(5-methoxy-5-oxopentyl)-

15 amino]methyl }benzoate from Ex. I, 0.687 g (3.00 mmol) of 4-(chloromethyl)stilbene
and 0.520 g (3.75 mmol) of potassium carbonate in 10.0 ml of acetonitrile are heated
at reflux for 18 hours. The solution is filtered and the solvent is distilled off under
reduced pressure. The crude product is purified by chromatography over silica gel
using the mobile phase cyclohexane/ethyl acetate 4/1.

20 Yield: 1.32 g (79.9% of theory)



propanoate by process A) 44518(Mtl), Rt=4.25 (fromV and o diethyl 72:Fg5 2304
2-(3-bromp-0 o "-', propyl)nmalonate by process A) 24 FEB2OX4 -96 Physi cal
data: "H- NVR (8 in ppm ExanpleStructureselection)l) or LC M
(mass/retention tinme [mn])" 45575( Mt ), _§¥=4.34 (fromV and N~

et hoxycarbon-CH vyl nethyl)- 2-chl oroacet am de) by process AN 461.35 (n),
1.60 (m, 2.45 (from 45 by~(s), 2.60 (m, 2.75 (n), process E)off3 15 (s),

375 (), 3-8, R 560 Mk, MDY 5= T 416 (m, i D17 @ 2’ 243 @, 21D, 98

(m, 2H), 2.75 (m, 2H, 3.55 (s, 3H), 3.64 (s, 2H), 3.70 (s, 3H), 5.05 (s, 2H), 6.7-7.4
(m, 11H}, 7.55 (¢, 4H), 7.85 (d, 2H).

5 Example 7:  Methvl _ 4-[((5-methoxv-5-oxopentvl){ 2-{{4-phenethvibenzvl)oxv]-

phenethvl Jamino)methvl [benzoate (by process G)

@é},

10 781.8 mg (1.34 mmol) of methyl 4-({(5-methoxy-5-oxopentyl)[2-({4-[(E)-2-phenyl-

ethenyl]benzyl }oxy)phenethyl]Jamino }methyl)benzoate from Ex. 6 and 80.0 mg of

10% palladium on activated carbon in 10 m! of ethyl acetate are hydrogenated under

atmospheric pressure. After 1 hour, the calculated amount of hydrogen has been

taken up. The solution is filtered and the solvent distilled off under reduced pressure.
15 The crude product is purified by chromatography over silica gel using the mobile

phase cyclohexane/ethyl acetate = 10:1.

Yield: 309 mg (38.9% of theory)

'H-NMR (300 MHz, d°-DMS0): 8= 1.42 (m, 4H), 2.15 (t, 2H), 2.41 (t, 2H), 2.57 (m,

2H), 2.72 (m, 2H), 2.85 (s, 4H), 3.55 (s, 3H), 3.60 (s, 2H), 3.82 (s, 2H), 4.98 (s, 2H),
20 6.8-7.4 (m, 15H), 7.85 (d, 2H).



7.85 (d) 47-1.0-1.6 (m, 2.2 (t), 2.4 (fromVl andO O (m, 2.55 (M, 72.60 sy
(), ethyl 5-bronp-3.65 (s), 3.85 (s), 4.05 pentanoate byQ(q), 6.8-6.9 (m,"
7.0-7.2 process A(m, 7.4 (d), 7.9 (d) 481.0-1.6 (m, 2.2 (t), 2.4 (from
VI andO &G%m, 2.55 (m), 2.60 (m, ethyk3 65 (s), 3.85 (s), 4.05

6- br orohexan-F, (q), 6.8-6.9 (m, 7.0-7.2 oate by process A\CH (m, 7.4 (d),
7.9 (d) -97 PhyS|caI data: 'H NWR (Sin ppm Exarrpl eStructureseI ection)') or
LGWVS (mass/retention tinme B Cj)2 491 Mé& 2.15(fromVII

and(t), 2.4 (t&xampleg 8y 4-F(H rvl hen h 0. 14 0)-

6- br omohexan- 1 4. 0 by process A7.0-7.2 (m,
7.4-7.8 (m, , , al (from 41l byo O process

E)’

égf

262.60 mg (0.442 mmol) of methyl 4-[((5-methoxy-5-oxopentyl){2-[(4-phenethyl-

benzyl)oxy]phenethyl }amino)methyllbenzoate from Ex. 7 are initially charged in
2 ml of dioxane and admixed with 0.2 ml of 45 per cent strength NaOH, and the
mixture is heated at 60°C for 18 hours. The dioxane is distilled off under reduced
10 pressure and the residue is taken up in water and adjusted to pH 4 using 2N HCI. The
resulting precipitate is filtered off and dried. 50 mg of the product are dissolved in
2 ml of methylene chloride and 1 ml of methanol, and the mixture is admixed with
1 ml of a 4N solution of HCI in dioxane and stirred at room temperature for 1 h. The
solvent is distilled off under reduced pressure and the residue is stirred with
15 ether/petroleum ether.
Yield: 34.0 mg (56.2% of theory) white crystals
'H-NMR (300 MHz, d*-methanol): 8= 1.52 (m, 2H), 1.72 (m, 2H), 2.25 (t, 2H), 2.90
(m, 4H), 3.15 (m, 2H), 3.30 (m, 4H), 4.38 (s, 2H), 5.08 (s, 2H), 6.8-7.3 (m, 13H),
7.55 (d, 2H), 8.05 (d, 2H).
20
Example 8a: 4-[({4-Carboxyvburvl)-{ 2-[(4-phenethvlbenzvl)oxy]phenethvl jamino)-

methyllbenzoic acid

The free carboxylic acid was prepared by the same route, but without the last step,

25 i.e. the reaction with HCI:



502 (M+l), Rt=3.34 51 0 CH (from 42 byO process E)off 562 (M+l),
520 1 ~ CH (from44 byO
-98 Physical data: 'H NWR
(rmass/retention tine [mn]

E) 1.0- 1.6 (m, 2.2 (t),

I o~ (M,

= (from43 b yo
2.55 (m, 2.60 (m,

'H-NMR (300 MHz, d°-DMSO): 8= 1.45 (m, 4H), 2.10 (m, 2H), 2.30-3.60 (m), 5.08
(s, 2H), 6.80 (m, 1H), 6.90 (m, 1H), 7.00-7.50 (m, 13H), 12.5 (bs).

The following compounds can be prepared analogously:

Example

Structure

Physical data:
"H-NMR (3 in ppm,
selection)" or LC/MS
(mass/retention time

[min])”

9
(from I and
5-phenylpentyl
1-bromide

by process D)

2.40(dd), 2.57(m),
2.72(m), 3.53(s),
3.60(s), 3.82(s), 3.82(s)

10
(from1and

4-phenylbutyl 1-

2.41(dd), 2.59(m),
2.73(m), 3.54(s),
3.63(s), 3.84(s), 3.83(s)

bromide by oo
|
process D) o
N Gl
(from 9 by ”m(
(4] OH
process E) ! 2.45(dd), 2.55(m),
o 2.68(m), 3.62(s),

3.85(t), 12.3(br.s)

R 3 E317004
process ECOMO C1".n L 7, LF 1 L) L.it!
in ppm ExanpleStructureselection)') or
") 490 (M+l), R5=3.34 53

LC M5
process




(from 47 by3.65 (s), 3.85 (s), 4.05 process E)HO (q) 6.8-6.9 (m, 770+Fp2ii
(m, 7.4 (d), 7.9 (d), 12.5 (br. S) 1.0-2.6 (m, 2.2 (t), 2.4 55 a.,(m,
2.55 (m), 2.60 (m, (from48 by0 3.65 (s), 3.85 (s), 4.05 , process E)O
(q), 6.8-6.9 (m, 7.0-7.2 ~J o ﬂ=uo,1¢(d)'19(m,125(bn S) 1.2
(m, 1.4 (m, 1.7 56E(m), 2.1 (t), 3.0-3.3°(m, p off (from49 byd. 4 (s),
5.15 (s), 7.0-7.8 process E)(m, 8.0 (d), 12.5 (br. s) -99 Physi cal data:
"HN M (S inppm—ExanpleStructureselection)’ or LGS (mass/retention tine
[mMn])'} 2.4 (mM, 2.1 (M| 2.3-2.7 Physical data:
'H-NMR (3 in ppm,
Example Structure selection)" or LC/MS
(mass/retention time
[min])®
12 @\/\
(from 10 by mﬂ 2.43(dd), 2.57(m),
process E) o 2.66(m), 3.64(s),
0% on 3.87(1), 12.3(br.s)
13 o 4 592 (M+1), R1=4.23
{from III and
4-(chloro- g R /@\/\N
methyl)stilbene O = /\©\g/°\
by process D)

14
(from [ and allyl ; ~ ‘N“@w 2.40(dd), 2.57(m),
0\
o 272(m), 3.53(s),
3.60(s), 3.82(s), 3.89(d)

bromide by

process D)

15
(from 14 by % ~ 2.44(dd), 2.56(m),
H?cé\\/ OH
process E) 4 2.65(m), 3.65(s),
Q OH

3.87(d), 12.3(br.s)

16
(from I and
4-(chloro- /L\ 2.40(dd), 2.57(m),
methyl)biphenyl 2.72(m), 3.53(s),

by process D) 3.60(s), 3.82(s), 5.08(s)




57N (n), 3.65 (m), 5.05 (s), IDO Y OH ; (from4 bya7.0-7.8 (m, 12 4FEd 700
(br. s) process E)jo CH Br 58"3 \ ck572 (Mtl), Rt=3.43 (froml and- 1 o
4- cycl ohexyl -~ benzyl chloride by process D)1 j 1 "3co O 59cry 670 (M+l),
Rt=3.39 3 (froml and 1 ~ o0 4-(4,5,6-tricRhoro- pyrimdin-2-N vyl)benzyl

chloride by process D)' o,

Phystcal data:
"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
{mass/retention time
[min])®
17 T
.0 LCH,
{from I and
o} Cl
4-(4*-chloro)-
phenoxybenzyl N 2.42(dd), 2.59(m),
chloride by \/@"’ 2.73(m), 3.54(s),
(s)
process D) 3.62(s), 3.84(s), 5.10(s)
18 7t
o 20 P
(from I and .
4-ethylbenzyl 2.41(dd), 2.55(m),
chloride by N 2.70(m), 3.55(s),
process D) ] 0\/@”“% 3.62(s), 3.84(s), 5.08(s)
19 & .
0. .0 O,OH,
(from I and 4-t- .
butylbenzyl 2.39(dd), 2.59(m),
chloride by HE o, 2.70(m), 3.55(s),
process D) D\JQX% 3.62(s), 3.84(s), 5.10(s)
20 s
0.0 o %
{(fromI and
o)
4-chlorobenzyl
chloride by | 2.40(dd), 2.55(m),
process D) ¢l 2.74(m), 3.52(s),
0\/©/ 3.55(s), 3.75(s), 5.05(s)
i




N_ GG C H3 No O 60CH 641 (M+l), Rt=3.79 3 (froml and ~ 4'(2'””2"EEEEPWU&
nmet hyl t hi azol -4- N yl)benzyl chloride/ i s 1 by process DF F 2 4 F :
29Dd - 100 Physical data: 'H-NMR (S in ppm ExanpleStructureselection)') or
LC M5 (mass/retention time [min ])2) 610 @88 (M+l), Rt=3.45 c" 3 (froml
and '

Physical data:
'"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS

{mass/retention time

[min])?
21 i“‘
0 3
(from I and .
4-phenylmethyl- 2.44(dd), 2.58(m),

oxybenzyl 1 O\/@ 2.69(m), 3.55(s),
chloride by 0\/©/ 3.64(s). 3.83(s), 5.06(s)
process D)

22 s

0 o’GH’
(from I and . 2.39(dd}, 2.59(m),
4-methoxy- 2.70(m), 3.55(s),
benzyl chloride 3.62(s), 3.84(s), 5.10(s)

o\
by process D) D\/©/ *h

O—
o]

N

"

23
(from I and
3-trifluoro- Ful ¢ 2.42(dd), 2.59(m),

methylbenzyl 2.73(m), 3.54(s),
chloride by 3.62(s), 3.84(s), 5.10(s)
process D)

24 2

S o
(from I and .
4-allylbenzyl 2.41(dd), 2.55(m),

chloride by 2.70(m), 3.55(s),

process D) D\/©/\\m‘ 3.62(s), 3.84(s), 5.08(s)




- } azdief BRI
0 5-(4-methoxy- N phenyl)-3-chloro- ~-N nethyl1, 2,4-oxa-~0 N diazol'e

process D)o-C',
4-chl oronet hyl - thiazole by process D)

(from

and-

62H, 0 cH573 (Mtl),

4-1,2,3-thia- diazol

Rt=3.51 (froml and ~
63"' % o0 574 (M1),

0 2-phenyl -
Rt=3.40 + ¢

-4-yl-9; .

Physical data:
'"H-NMR (8 in ppm,

Example Structure selection)” or LC/MS
(mass/retention time
[min])®
7 e -

(from I and

3-bromo- é Jﬁ ’
1-propine by N 2.40(dd), 2.57(m)},
process D) 2.72(m), 3.53(s),

3.60(s), 3.82(s), 3.91(d)

chloride by

process D) o

26
(from I and ; ~ Nm{
o o.
4-methylbenzyl { 1 >
7
CH,

2.40(dd), 2.57(m),
2.72(m}, 3.53(s),
3.60(s), 3.82(s), 5.08(s)

27
(from 16 by

process E)

2.37(dd}, 2.58(m),
2.72(m), 3.61(s),
5.12(s), 12.3(br.s)

process E)

0]
28 Q Cl
(from 17 by @

2.43(dd), 2.61(m),
2.75(m), 3.61(s),
5.03(s), 12.3(br.s)

+



benzyl chl oride byl 1 process D) NON 2 4 Fr.c, L)

D 4 -101 Physical data:y

"H-NMR (b in ppm ExanpleStructureselection)') or LCMS (mass/retention

time [min.j)2) 64"

65"' % 600 (Mrl), Rt=3.72

590 (M),
4-trifluoromethyl-f mercaptyl-benzylN  cih

Rt=3.74 o c¢" f ,

(froml and 4-frtoro- ZN

(froml and 1 o

oride byl 1 ~ process D)S--CF

Physical data:
'"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
| [min])”
29 o° 2.40(dd), 2.62(m),
(from 18 by é th ° 2.72(m), 3.63(s),
process E) 5.05(s), 12.3(br.s)
SOy
° 2.37(dd), 2.58(m),
30 5 J/fi ° 2.72(m), 3.61(s),
(from 19 by " " o 5.12(s), 12.3(br.s)
process E) 50 \@’\&
“°\|4° oH 2.43(dd), 2.61(m),
31 o 2.75(m), 3.61(s),
(from 20 by @/H/K _ 5.03(s), 12.3(br.s)
process E) 0 o
Ve,
O 2.43(dd), 2.61(m),
32 é Jf ¢ 2.75(m), 3.61(s),
(from 21 by N 5.03(s), 12.3(br.s)
process E) ] \/©/ O\/©




3- phenoxybenzyl chloride by process D)F 66"' % 544 (Mrl), Rt=3.74 " @} 7E 89004

(froml and 0 2-chloronethyl- 5,6,7,8-tetra-N  hydronapht hal ene by process
D) 67( 592 (Mtl), Rt=3.70 0 O (fromlIl and (4-chloro-- Nn N Cr
nethyl)stilbene by0 0, 0 process D) 2 4 Fyy" -102
Physical data:
'"H-NMR (& in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])”
v 2.37(dd), 2.58(m),
33 J)i ° 2.72(m), 3.61(s),
(from 6 by y O 5.12(s), 12.3(br.s)
process E) ? O A
o]
¥’ w 2.43(dd), 2.61(m),
34 % f ° 2.75(m), 3.61(s),
{from 22 by 5.03(s), 12.3(br.s)
C
process E) 0\/@’ =
HO 20 H 2.37(dd), 2.58(m),
35 o 2.72(m), 3.61(s}, 5.12(s)
(from 23 by
process E) N -CF;
%fo
O o 2.43(dd), 2.61(m),
36 ° 2.75(m), 3.61(s),
(from 24 by N 5.03(s), 12.3(br.s)
process E} E \/@/\\\cﬂa
Q




24 FEg 2004

Physical data: 'H- NVR (S in ppm ExanpleStructureselection)') or LGVS
(mass/retention tine [mn])2) 1.1 (m, 1.4 (m, 2.15t 68 21 4 f t d2 6 2
8 (), an.. ( 70( rom, . (M, . 4-nitrobenzylY (nm, 3.63 (s), 3.80 (s), O
chloride byO 04.0(q), 5.10 (s), 6.85 (t), gyrocess DO O 1CH7.0-7.2 (M,
7.4-7.8 (m, 7.9 (d)
Physical data:
"H-NMR (& in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])”
o0 2.44(dd), 2.56(m),
37 0 2.65(m), 3.65(s),
(from 25 by 3.90(d), 12.3(br.s)
process E)
o=
2.37(dd), 2.58(m),
38 @\’N’\@Nm 2.72(m), 3.61(s),
(from 26 by a 5.12(s), 12.3(br.s)
process E) é % “om
cH,
39 Q\/\N 1.00-1.20 (m), 1.30-
(from V and I )Q(O\m 160 (m), 2.20 (1), 2.30-
ethyl o 2.70 (m), 3.60 (s), 3.80
6-bromohexan- ) & (m), 4.00 (q), 6.80 (m),
oate by process l‘* 7.00-7.30 (m), 7.40 (d),
A) 7.90 (d)
Q\/\ 1.22 (m}, 1.40 (m), 1.60
40 I N“@Ym (m), 2.15 (1), 2.40-2.60
(from 39 by b (m), 2.70 (m), 3.65 (s),
process E) ° 3.86 (1), 6.75-6.9 (m),
” 7073 (m), 735 (d),
7.90 (d), 12.30 (bs).




69594 (M), Rt=3.39 (from4 andlCl Y 0 0, CF~ 4-methyl phenyl-7 o0 Z%FEB 20
boronic acid byO O process F)CH3 CH HO (644 (Mtl), Rt =3.62 70HO (from 58
byZN process E)O 1/ Q HO 643 (Mtl), Rt=3.30 HO 71 (from 59 by process E)

(- a Na a 2. ‘ -95.
Physical data:
'"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS

(mass/retention time

[min])*

41 @\/\ 546 (M+1), Rt=4.01
(from V and S /\©\rfo\°*=
ethyl ° ©
4-bromobutan- C
o
oate by process

A)

42 @\/\ 544 (M+1), Rt=4.12
(from V and o A©\ro\
| .
ethyl 4-bromo-2- °YH ?
o]
butenoate by o,
process A)
43 Q\/\N 518(M+1), Rt=4.27
(from V and /\Qw/o\
o,

ol
ethyl 3-bromo- cilo °
by,
propanoate by
process A)

44 B 518(M+1), Rt=4.25
P
(from V and o /\©\rro\
D"Q
diethyl Hﬁ\fo;’% D
2-(3-bromo- g o
propyl)malonate

by process A)




103 - -103 r, 'r t. 200 Physical data: '"HNVR (b in ppm 24 FEB 200t
Exanpl eStructuresel ection)' or LC/MS (mass/retention tinme [mn])2> HO 0 612
(M), Rt=3.47 HO1/ O72 (from60 by N E) processNN F F HO 0 545 (M1),
Rt=3.18 HO O 73 (from 62 byN process E)S_lgp 0562 (Mrl), Rt =3.39 HO 740

Physical data:
"H-NMR (3 in ppm,

(from V and N-
ethoxycarbon-
ylmethyl)-
2-chloroacetamide

by process A)

Example Structure selection)” or LC/MS
(mass/retention time
[min})”
45 575(M+1), Rt=4.34

46
(from 45 by

process E)

1.35 (m), 1.60 (m), 2.45
(s), 2.60 (m), 2.75 (m),
3.15 (s), 3.75 (s), 3.85
{t), 6.7-6.9 (m), 7.0-7.1
(m), 7.3 (d), 7.45 (d),
7.85 (d)

47
(from VI and
ethyl 5-bromo-
pentanoate by

process A)

1.0-1.6 (m), 2.2 (1), 2.4
(m}), 2.55 (m), 2.60 (m),
3.65(s), 3.85(5), 4.05
(q), 6.8-6.9 (m), 7.0-7.2
(m), 7.4 (d), 7.9 (d)

48
(from VI and
ethyl
6-bromohexan-

oate by process A)

1.0-1.6 (m), 2.2 (1), 2.4
(m), 2.55 (m), 2.60 (m),
3.65 (s), 3.85 (), 4.05
(q), 6.8-6.9 (m), 7.0-7.2
(m), 7.4 (d), 7.9 (d)




[ (from 64 by process E)5-\Q S-CF 0 572 (M+l),

(from65 by f

(Mr1), Rt

Rt =3. 38 76HO

0 (from 669

Rt =3.40 HO O 75HO o]
rocess E) p 1/ 2 4 FEB 204 -104 Physi cal
in ppm ExanpleStructureselection)') or
HO 0516 (M+1),

=3.41

dat a:

Example

Structure

Physical data:
"H-NMR (8 in ppm,
selection)!’ or LC/MS
(mass/retention time

[min))”

oate by process A)

49
(from VII and
ethyl

6-bromohexan-

_/

1.1 (m), 1.4 (m), 2.15
(1),2.4(1),26(m), 2.8
(m), 3.63 (s), 3.80 (s),
4.0(q), 5.10 (s), 6.85 (1),
7.0-7.2 (m), 7.4-7.8 (m),
7.9 (d)

504 (M+1), Rt=3.30

50 Q\/\“@r
(from 41 by o o
process E) -
@\/\N 502 (M+1), Rt=3.34

(from 42 by ox s

process E) ™

562 (M+1), Rt=3.31

(from 44 by ) o

process E) v o

L. ..
N«L/r&(j '
LC M5 (mass/retention tinme [mn]

y process E)-z5-\UO 77N610
(from 4 and 4-net hoxyphenyl-i L

g
)

Ry
Jus

)



c ~ process F) O,

boronic acid by0O O cr~ 78H3 o CH 609 (Mtl), Rt= ?

chl ori de byl\ﬂH‘

2oanm
r
IS

(froml and- 0 O 1 / 4-phenylam no-N carbonyl benzyl
process D)0 2 4 FEB 2004 - 105 Physical data: '"HNVR (S in ppm
Exanpl eStructuresel ection)') or LC M (masg/retention tinme [mn]) 2) 79" Co

608 (M+1), Rt

=3.43 c¢" (froml

and 2- ('4-chloro-

phenyl)-4-chloro- ~

Physical data:
'"H-NMR (& in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])”
490 (M+1), Rt=3.34
53 @V\ AQY"
(from 43 by J 04801 0
process E)
QW 1.0-1.6 (m), 2.2 (t), 2.4
54 ! /\©Y°" (m), 2.55 (m), 2.60 (m),
{from 47 by ‘CH ¢ 3.65(s), 3.85(s),4.05
process E) J/(r (q), 6.8-6.9 (m), 7.0-7.2
) (m), 7.4 (), 79 (d),
12.5 {br. S)
1.0-1.6 (m), 2.2 (1), 2.4
55 @\/\/\@Yc’” (m), 2.55 (m), 2.60 (m),
(from 48 by j o ° 3.65 (s), 3.85 (s), 4.05
process E) ° L, (q), 6.8-6.9 (m), 7.0-7.2
= (m), 7.4 (d), 7.9 (d),
12.5 (br. §)
©\/\N 1.2 (m), 1.4 (m), 1.7
56 ! /\©Y°H (m), 2.1 (1), 3.0-3.3 (m),
(from 49 by 4.4 (s), 5.15(s),7.0-7.8
process E) O o (m), 8.0 (d), 12.5 (br. 5)
O o




methyl thiazole byNs 1 / process D) "3Cp 0654 (M¥l), Rt=3.45 ~ "3/ 80711
(from1 and/ 4-phenoxybutyl-N oxybenzyl chloride by process D) 81H Qb o c"
582 (M+l), Rt=3.34/ 3 (froml ando 1 / 3-phenoxybenzyl o «chloride by
process D) 1, 2 4 FEB 2004 -106 Physical dgta: "HNVR (6 in ppm

Exanpl eStructuresel ection)" or LC/ M5
Physical data:
'"H-NMR (& in ppm,
Example Structure selection)” or LC/MS
{mass/retention time
[min))”
Q\/\ 1.4 (m}, 2.1 (m), 2.3-2.7
57 ] N’\Q\ﬂ/oﬂ (m), 3.65 (m), 5.05 (s),
(from 4 by 3 7.0-7.8 (m), 12.4 (br. 5)
process E) P on
Br
58 s 572 (M+1), Rt=3.43
(from I and

4-cyclohexyl-
benzyl chloride by

process D)

5¢
(from I and
4-(4,5,6-trichloro-
pynmidin-2-
yh)benzyl chloride

670 (M+1), Rt=3.39

4-(2-trifluoro-
methylthiazol-4-
yhbenzyl chloride
by process D)

by process D) Ngﬁ—cu
J e
60 "G 641 (M+1), Rt=3.79
(from I and




2fr H 628 (Ml), Rt= 3.19 (froml and?\lqFE

52004

(mass/retention tinme [mn])') 82f
44-(4,6-dichloro-CH Pyrimdin-2-yl)- T O nercaptobenzyl chloride byN -
0-CH, process D1/ 0O O N CH 883607 (M+l), Rt=3.22 (froml and 4-(4- ~~N
T cyanophenoxy)- CH N/ , benzyl chllori_df-o(p_y process D) 0O
Physical data:
"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
{mass/retention time
[min])”
61 S 588 (M+1), Rt=3.45
(fromI and

5-(4-methoxy-
phenyl}-3-chloro-
methyll,2.4-oxa-
diazole by process

D)

q—CH,

62
(from I and
2-phenyl-
4-chioromethyl-
thiazole by

process )

573 (M+1), Rt=3.51

63
(from I and
4-1,2,3-thia-
diazol-4-yl-
benzylchioride by

process D)

574 (M+1), Rt=3.40




0 CH 884F650 (Mrl), Rt= 4.01 F (from| and 4-(4-tri- fluorometh-o 124 HC B

| y p enoxy enzy chloride by process Do 0 01, 2 4 FFB 2004 - 107

Physi cal data: 1HNWVR (S in ppm Exanpl eStructureseI ection)') or LC MS
(mass/retention time - 101

Physical data:
'"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
{mass/retention time

[min})®

64

S0 590 (M+1), Rt=3.74
(from I and ’ OICH;
4-trifluoromethyl- /_./f
mercaptyl-benzyl " o
chloride by B D
process D) S—¢Fs

65

600 (M+1), Rt=3.72
(from I and
4-fluoro- /-/_)CD
3-phenoxybenzyl
chloride by \%—} b’

process D)
66 A o 544 (M+1), Rt=3.74
(from I and b\ < ; )
2-chloromethyl- /sff
5,6,7,8-tetra- " o
hydronaphthalene b m
by process D)
67 ¢ 592 (M+1), Rt=3.70
(from II and :jo
(4-chloro- @Nmo
methyl)stilbene by ¢ )

process D)




[mMn])') 85658 (M1),
net hyl benzyl
byp process E) /QCH O Z O
2.1 (t), 3.0-3.3 (m, | CH

Rt= 3.

85 (from

and 4-(4-tolyl- sul phonyl -
brom de by process DO F F 622 (M 1),

2EFER i
Ri= 3.62 b 860 (from 84

., 87 N1.2 (m, 1.4 (m, 1.7 (from5 byD (m,
process E)o 4% (s), 5.15 (s), 7.0-7.8
Physical data:

"H-NMR (3 in ppm,

4-nitrobenzyl

Example Structure selection)” or LC/MS
(mass/retention time
[min})?
68 1.1 {(m), 1.4 (m), 2.15
(from T and @/\AQTO (1), 2.4 (1), 2.6 (m), 2.8
~oHy

(m), 3.63 (s), 3.80 (s),

4-methylphenyl-

boronic acid by

chloride by o 4.0(q), 5.10 (s), 6.85 (1),
process D) o k‘}‘: 7.0-7.2 (n_l), 7.4-7.8 (m),
7.9 (d)
69 594 (M+1), Rt=3.39
(from 4 and Q\/\“

process F)
ml
ol 544 (M+1), Rt=3.62
HO
70 /—'/‘):o ;
(from 58 by
N
process E) “‘W( o%
ol 643 (M+1), Rt=3.30
HO
o]
71
(from 59 by o
process E) -@,
i N\ Ci




W~

br. s) o ~I ClL24F E 8 2004 -108 Phygjdap Lk

YO (m, 80 (d), 12.5 (
ata: 1H-NWR (b in ppm ExanpleStructureselection) or LG M5 (mass/retention
ime [mn])2 881.2 (M, 1.4 (m, 1.7 (from77 byl (m, 2.1 (t), 3.0-3.3
rr), 1 0 OH process E)Y 3.9 (s), 4.4 (s}035.15 (s), o o0 a-+7.0-7.8 (m,
0 (d), 112.5 (br. s) 89'3 586 (M+l), Rt=4.21 0 0 (from 4 ando
t hi ophene 1 %
Physical data:
'"H-NMR (8 in ppm,
Example Structure selection)"” or LC/MS

(mass/retention time

[min])®

Holl 612 (M+1), Rt=3.47
HO
f‘/fo
72
(from 60 by o
process E) N/_ s
_&F
F

2 545 (M+1), Rt=3.18

HO
HG
E /"/-):O
73
N

(from 62 by 03_\

process E) 5

° - 562 (M+1), Rt=3.39

HO

74 o
(from 64 by
process E) ﬁ< o—

P 572 (M+1), R1=3.40

HO:
HG
75 /\/\}O
(from 65 by y
process E) "‘\< o— @




boronic acid by N' process F)o | |~ 90' 3615 (M1), Rt= 4.19 (from 4% &hd 20!
0 3-chlorophenyl-0 o boronic acid by process F)N I \ 7 4 FED 7994 -109
Physical data: '"H NWMR (S in ppm ExanpleStructureselection)' or LCIMS
(mass/retention time [min])" 91oH3 ~H3637A0¢M+1), Rt = 4.30 (from 4 and CH3
3-nmet hyl carbon-0 -1~- N H vyl am nophenyl- 0O

Physical data:
'"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time

[min])”

ot 516 (M+1), Rt=3.38

76 o
(from 66 by
process E) ‘2 o—

610 (M+1), Rt=3.41
. Prg
O
CH,

{from 4 and
0]
4-methoxyphenyl- O
o] 0
boronic acid by L

9 i}
process F)

78 ”30\0 o o, 609 (M+1), Rt=3.39
(from I and ‘é‘% 6! o .
4-phenylamino- N/*'/‘—)b
carbonylbenzyl BD
chloride by hrp

process D)




boronic acid byN , process F)O 92',610 (Mr 1), Rt= 4.25 (from 4 anti FEB 2004
2- met hoxyphenyl - boronic acid by process F) 93 0 0"'625 (Mtl), Rt = 4.19
(from4 and 3-nitrophenyl- boronic acid by O process F) 940 o 649 (Mt
1), RR=4.25 0J (from4 and 2,4-1 dichl erlphenyl -CI CI boronic acid byN
process F) 2 4 Ha B 2L(4 -110 Physical data: 'HNVR (S in ppm

Exanpl eStructuresel ection)') or LM (nmass/retention tinme [mn])" 95a
J'''594 (MHI), R= 4.33

Physical data:
'"H-NMR (5 in ppm,
Example Structure selection) or LC/MS
{mass/retention time

[min])?

79 " - 608 (M+1), Rt=3.43
(from I and ]
2-(4-chloro- @ ’f-/s)ha
phenyl)-4-chloro- o
methylthiazole by b Whi\s

process D)

M 654 (M+1), Rt=3.45
ol /5H,
80 q .
(from I and /\/\%

4-phenoxybutyl-

o
oxybenzyl —ﬁo
chloride by \
process D) )

81 "':'C\O o oH 582 (M+1), Rt=3.34

(from I and @ /J‘;;

3-phenoxybenzyl
chloride by \\bo
process D) \Q




(from 4 ando 3-net hyl phenyl -

(Mrl), R= 4.23
process F)\ o |
boronic acid by2

97, H3 CH3595 (M+l),
| process F) 9858

boronic acid by process F)lI
(from4 ando 3-chl oro-4-fl uoro-

R= 3 23
2 (M%),

OH 4-(2-brono-o0

960 J 36334 FEB 2004

phenyl boronic N acid by
(from4 and 3-am nophenyl -H

Rt =3.45 (fromV andN net hyl O

OH et hyl oxy) benzoate by process A and E)

Physical data:
"H-NMR (& in ppm,

4-(4,6-dichloro-
pyrimidin-2-yl}-

Example Structure selection)” or LC/MS
{mass/retention time
[min})”
82 [ 628 (M+1), Rt=3.19
(from I and —{\:.ﬁ
cH,

(from I and 4-(4-
cyanophenoxy)-
benzyl chloride by

process D)

tob |
mercaptobenzy N\/\/\{)“‘CHS

chloride by

process D)

0
]
CH,
83 607 (M+1), Rt=3.22

84
{(from I and
4-(4-tri-
fluorometh-
ylphenoxybenzyl
chloride by

process D)

650 (M+1), Rt=4.01




2 1, F FiuN-111 Physical
Exanpl eStruct uresel ection)" or

dat a:
LG M5 (mass/retention tine [mn] )}

"HNWVR (S in ppm

b EEB A

(M), Rt= 3.38 99 (from67 by O OH process E)0 1.30 (t, 3H), 1.50-2.00
100(m 10H), 2.50 (m 1H), (fromIX and2-8 {m 6H), 3.80 (s, Ow
4-cycl ohexyl-2H), 3.95 (m 5H), 4.40 benzyl chloride byl | CEl(q, 2H),
5.00 (s, 2H), process D)6.70-6.90 (m 4H), 7.10-7.40 (mSH), 8.00 (m 4H).
0.90 (m 3H [ IT-20-1.80 IPT T(m IS5H), 2. 80 (S, 4H), (ffomp si%E‘ldd‘at&’U (1,
3H), 3.80-3.90 octyl chlofide bydaMe(m 7H), 4.05 (t, 2H), process
D) Q ToEi 4.40{(q, 2H), 6.7D-6.90 (m 4H), 7.10-7.40 (m [SHH-NSIO® inpprttH)-
24 FFH2 L -112 Physical data: ]
Example Structure selection)” or LC/MS
(mass/retention time
[min])?
85 J 658 (M+1), Rt=3.85
1
(from I and \m
4-(4-tolyl- %‘\/@j
sulphonyl- \/\/\_f
methylbenzyl o
bromide by
process D) b
FoF 622 (M+1), Rt=3.62
0
o]
86 p
(from &4 by 0
process E) 0;1
QL
OH
Iﬁ >
0% OH
87 1.2 (m), 1.4 (m), 1.7
(from 5 by ;V‘N’\Q( (m), 2.1 (1), 3.0-3.3 (m),
Q OH
process E) 4.4 (s), 5.15(s), 7.0-7.8

Cl

(m), 8.0 (d), 12.5 (br. s)




T
p

1 NR(
ti [ m
(m 2H),
2H), 4.
7.50 (d,
1.60 (m 2H)
101 byOH(t,
(m 2H), 7.5
Physi cal dat
(mass/retent

in

n])2

OH
(m

3

50

3

2H) ,
, "3.00 (m 2

ppm Exanpl eStructuresel ection)'? or LCIMS (nass/retent? &6RED 200

1.40-1.20 (m 5H),
(from 100 by3.40 (m 2H),
5.00 (s,
7.90 (d, 2H),

2H),

H) ,

2H) ,
8.00 (d, 2H).
3.20 (m 1030H2H),

1.60-1.90 (m 5H),
3.60 (m

6.90 (rm 1G8H),
0.90 (t,

2.40 102(m 1H),
process E)OH2H),
7.10 (m 3H),
3H),
3.40 (m 2H),

3.20
4.25 (m
7.30 (m 4H),

1.40-1.20 (m 10H),

3.90 (from

PH), 4. 30 (m
D (d, 2H), 7.
n: 'H-NWR (S
ontinme [mn

Example

[)"

4H),
05 (d, 2H),
n ppm Exanpl eStructuresel ect

process E)6.90 (m Z2H,
8.05 (d, 2H).

Structure

2 4|F

T
| ORMNMEROLS ih GpMD
selection)l} or LC/MS

(mass/retention time

[min])*

3-thiophene-

borenic acid by

88 Q\/\N 1.2 (m), 1.4 (m), 1.7
{from 77 by ] ’\@(m (m), 2.1 (), 3.0-3.3 (m),
process E) O 0 3.9(s),4.4 (s), 5.15(s),
0% “ou 7.0-7.8 (m), 8.0 (d),
¢ 12,5 (br. 5)
O‘m,
89 cﬁ;”= o j’“ 586 (M+1), Rt=4.21
{from 4 and

3-chlorophenyl-
boronic acid by

process F)

process F)
90 s ey 615 (M+1),Rt=4.19
o. .0 )
(from 4 and

7. 20



E)5.12(s),
, 2.4 (1),
boronic acid by4.0(q),
2 4 FE 2Cn4 -114 Physi cal
Exanpl eStructuresel ection)' or LC/MS (nmass/retention tinme [mn 1)2]

2.6 (m,
5.10 (s),

104~ N\ 2.37(dd), 2.58(nm), OH (from 94 by2.72(m,
12.3(br.s) OoH C 1 1051 / N\1.1 (m,
2.8 4-fluorophenyl-(m,
6.85 (t)}10%rocess F)7.0-7.2 (m, 7.4-7.8
"H-NUR (& in ppm

dat a:

3.61(s),

1.4 (m,
3.63 (s),

3.80 (s),

555

Rt =3. 53

= .sfzrétr;b: ;nlc\il"( rom 105 byl /~ offprocess E) T O LI!,-]]lYSlcﬂJda?
'H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min})”
91 gHa 5 Hs 637 (M+1), Rt= 4.30
(from 4 and

3-methylcarbon-
ylaminophenyl-
boronic acid by

process F)

[

92
(from 4 and
2-methoxyphenyl-
boronic acid by

process F)

610 (M+1), Rt=4.25

o, oy
93 J

(from 4 and
3-nitrophenyl-

boronic acid by

625 (M+1), Rt=4.19

process F)
94 A j’" 649 (M+1), Rt=4.25
o
(from 4 and 2 ,4- o
dichlorophenyl-

boronic acid by

process F)

process 24 FFB m
2.15 (from4




1, 5-di bronpb- pentane by process D) 108519 (M+l),
1, 2-di bronp-0 et hane by process D)

(q,

y

2H),
y.

109CH31. 30 (t,
2.90 (fromIX and O CH (m4-eth 3 6H)

Rt=3.65 (from!| and*FFa 200

3H),
| benz 0 j

O chloride by0 3.95 (m 5H11M. 30 (q,

1.40 (t, 3H),

2.50

" 03 180 (s 2H)

Physical data:

3-methylphenyl-
boronic acid by

process F)

'"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
{mass/retention time
[min])”
95 r" o j‘“’ 594 (M+1), Rt=4.33
(from 4 and

96
(from 4 and
3-chloro-4-flucro-
phenylboronic

acid by process F)

T

633 (M+1), Rt=4.23

97
{from 4 and
3-aminophenyl-
boronic acid by

process F)

595 (M+l1), Rt=3.23

08
{(from V and
methyl
4-(2-bromo-
ethyloxy)benzoate
by process A and
E)

582 (M+1), Rt=3.45




1 H3® |
(m 8H),

1.30 (t, 3H), 1.40 (t, (fromIX and 4-H33H)l,- 1.50 (m 4H), 2.50
butyl benzyl (m 2H), 2.90 (m 6H), H chloride byl13.80 (s, 214), 3.95 (m
process D),65H), 4.30 (q, 2H), 4.90 (s, 2H), 6.70-6.90 (m 4H), 7.10-7.40
(m SH), 8.0 (T ZH it 3L 60 (T #H—2 20t tFomiando—=HE2H)
2.70 (m 9H)| 3.60 2.]4-([chl oro-H3CO(m 5H) . 3.90 (s, 3H), Physical data’
met hyl ) pheny] ]-5-5.00 (s,{ 2H), 6.80-7.60 'H-NMR (5 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])”
04 OH 550 (M+1), Rt=3.38
99 /;
N
(from 67 by ©:.‘ ’\Q’(OH
process E)
1.30 (1, 3H), 1.50-2.00
100 (m, 10H), 2.50 (m, 1H),
(from IX and 2.90 (m, 6H), 3.80 (s,

process D)N 2H),
8.00 (m 4H).
Exanpl eSt ruct ur esel ection)'

or

4.90 (s,
2 4 F EB 7004 -115 Physi cal
LCI M5 (mass/retention tine [Mn])2) 110 H3

2H),

6.70- 06.90 (m 4H),
dat a:

4-cyclohexyl-
benzyl chloride by

2H), 3.95 (m, SH), 4.40
(g, 2H), 5.00 (s, 2H),

octyl chloride by

process D)

Qﬂ/oa

process D) 6.70-6.90 (m, 4H),
7.10-7.40 (m,8H), 8.060
{m, 4H).
0.90 (m, 3H), 1.20-1.80
101 (m, 15H), 2.80 (s, 4H),
(from IX and N 3.00 (t, 3H), 3.80-3.90

{m, 7H), 4.05 (t, 2H),
4.40 (q, 2H), 6.70-6.90
(m, 4H), 7.10-7.40 (m,

8H), 8.00 (m, 4H).

7. 104 FE B0
"HNWR (S in ppm




methyl -(m 11H), 7.90 (d, 2H), 1, 3-benzoxazole-8.10 (d, 2H) by procesg ‘oyEd 2304
112CH31.60 (m 4H), 2.20 (t, (from| ando2H), 2.70 (m 6H), 3.60

4- phenyl t hi o-HCO(m 5H), 3.90 (s, 3H), benzyl chloride by5.00 (s, 2H),
6.80-7.60 process D(m 15H), 7.90 (d, 2H122 It FEB 2M -116 Physical data:
'"HNWVR (S in ppm Exanpl eStructureselection)' or LC M (nmass/retention tine
[min] )2) 113H31.00 (t, 3H), 1.70 (m (from X andCH36H), 2.20 (t, 2H), 2.50
4- ( chl or onet py)=SM—2H 2> 70— mAH)—4=propyt=—H3€E)2- 84 'uz: 2H—3—60
(m 1,1 -bi phenyl by5H . [3.90 (s, 3H . 5.00 process D)(s. stysicaldagt; s
(m 14H), 7.Pp0 (d, 2H) 114CH31.00 (m 6H), 1.70 (m (frlonyl H)
2.20 (t, 2H)} 2.50 4-(chloromethyl)-Q(m 2H), 2.70 (m Zﬁﬁwdﬂ%"%’
4' - propyl - H3f - OBNangle (m| 2H), 3.60 (Struddurg, 1' - bi phenyl} dajertihn) Dr LT/NS,

3H), 4.00 prpcess D) (q, 2H), 5.00 (s, 2H), 6.80-7.60 (m 14H), 7.90 (d,|2H)
(mass/retention time

[min])”
1.40-1.20 (m, 5H),
1.60-1.90 (m, 5H), 2.40

102 @\/\N)\@k{m (m, 1H), 3.20 (m, 2H),
(from 100 by (J 3.40 (m, 2H), 3.60 (m,
process E} \©TOH 2H), 4.25 (m, 2H), 4.50

(m, 2H), 5.00 (s, 2H),
6.90 (m, 3H), 7.10 (m,
3H), 7.30 (m, 4H), 7.50
(d, 2H), 7.90 (4, 2H),

8.00 (d, 2H).

0.90 (t, 3H), 1.40-1.20
(m, 10H), 1.60 (m, 2H),

?L/\N’\QTOH 3.00 (m, 2H), 3.20 (m,

103 J,) 2H), 3.40 (m, 2H), 3.90

(from 101 by Og’ (t, 2H), 4.30 (m, 4H),
6.90 (m, 2H), 7.00 (m,

process E)

L=

¥ 2H), 7.20 (m, 2H), 7.50
(d, 2H), 7.95 (d, 2H),
8.05 (d, 2H).




115CH31.00 (t, 3H), 1.70 (m (from 114 byl4H), 2.20 (t, 2H), 2.50- HQOFf: ™
process E)2.80 (m 8H), 3.60 (s, HON2H), 5.00 (s, 2H), 6.80- 07.90 (m

16H) 24 FEB20104 -117 Physical data: HNWR (S in ppm

Exanpl eStruct uresel ection)' or LCIMS (nmasgtyetention tinme [mn])"

116CH31.00 (t, 3H), 1.70 (m (from 113 by6H), 2.20 (m 2H), 2.50- process
E)0O HO 02.80 (m 8H), 3.40 ( HOZH) 500(s 2H), 6.80- N 07. 90(m 16H),

S,
120(bS, |2{) HOC—1317+G1-+46 (“ﬁ H'II}, 220 \ll; IO(fIUIII ZTI)
2.50-2.80 (m 6H), process E)0 3.40 (s, 2H), 5.00 (s, HO Jl’éiﬂfg'@aso 7]90
Example Structure selection)” or LC/MS

(mass/retention time

[min])”

104 1 OH 2.37(dd),2.58(m),
(from 94 by 2.72(m), 3.61(s),
process E) O 5.12(s), 12.3(br.s)
O OH
O Cl
|

105 \ 1.1 (m), 1.4 (m), 2.15
(from 4 and J) {t), 2.4 (1), 2.6 (m), 2.8
4-fluorophenyl- (m), 3.63 (s), 3.80 (s),

4.0(q), 5.10 (s}, 6.85 (1),
process F) © 7.0-7.2 (m), 7.4-7.8 (m),

O 7.9 (d)

boronic acid by




2H), 2.50 (s, 3H), 3.20 0 (from 111 byl (m 6H), 4.20 (s, 2H), HO N 24 FEB 2004
process E)I5.00 (s, 2H), 6.80-7.60 (m 11H), 7.90 (d, 2H), 8.10(d, 2H)
1190H1.20.(t, 3H), 2.50 (g, (from 109 byC H3 2H), 3.30 (m 6H), 4.20 00 o
process E)HO- (m 2H), 4.40 (m 2H), N0_4119@_(s, 2H), 6.70-8.00 (m 16H).
~n 2 4 FEr~ 2 C -118 Physical data: "H NVR (S in ppm

Exanpl eStructuresel ection)' or LC/MsS (mass/retention tlrre [mn])2 1200H

CH31.00 (t, 3H+—3+-506-m{F+em-110—-by4H-—250-(m—=A 3-30—process—E) 0

(m 6H), 4.20 (m 2H), HJL 9 N O4.40 (m 2H) . 5.00 (s.| 2HPhygcatataoo (m
'"H-NMR (3 in ppm,

Example Structure selection)” or LC/MS

106 N
(from 103 by /\©\B’OH
process E)
O 0¥ “OH

g

(mass/retention time
[min])?

555 (M+1), R1=3.32

107 561 (M+1), Rt=3.53
(from I and N
O\
1,5-dibromo- Hl
pentane by .
process D) r T\

108 519 (M+1), Rt=3.65
(from I and N/\©\’(
o\

1,2-dibromo- J/ I
Br

ethane by process

D N

109 CH, 130 (t, 3H), 140 (1,
(from IX and OJ cH 3H), 2.50 (g, 2H), 2.90
4-ethylbenzyl OZUO ? {m, 6H), 3.80 (s, 2H),
chloride by H.Cq \ 3.95 (m, SH), 430 (q.

process D) Ny o 2H), 4.90 (s, 2H), 6.70-
L@ 6.90 (m, 4H), 7.10-7.40

{m, 8H), 8.00 (m, 4H).




79 E_BB 2004

8. 00
’)l_l),

4H

16H). 121F.1.50 (m 4H), 2.20 (t, (froml and2H), 2.50 (m 2H),
1-(chloronethyl)-~H3(m 2H), 2.90 (m 6H), 04[2(4f|uor0360(
3.90 (s, phenyl)ethyl]-3H), 5.00 (s, 2H), 6.80- benzene byCH37.60 (m 14H),
7.90 (d, process D)2H) 122rCH31.40 (t, 3H15-2.90 (m (fromIX andoH3 0 O
6H), 3.70 (s, 3H), 3.80 0 4-nethoxybenzyl (s, 2H), 3.95 (m 5H), chloride
byNf 4. 30 (q, 2H) 4.90 (s, process D("CH3 2H), 6.70-7.40 (m 0612H)
(m 4H). 12360800 2H 330 (m(from122byHO 12i—1§,s.3.5 LS
3.70 process|E)f(s, 3H), B.30 (m 4H), N aCH, 4.90 (s, |2H), hé”."ii‘)-d?azto 0
12H '8 00 l), '"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min})”
110 SHa 1.30 (t, 3H), 1.40 (1,
H
(from IX and 4- Oi@ : 3H), 1.50 (m, 4H), 2.50
butylbenzyl {m, 2H), 2.90 (m, 6H),
o | N0
chloride by 3.80 (s, ZH), 3.95 (m,
process D) % S5H), 4.30Q (q, 2H), 4.90
(s, 2H), 6.70-6.90 (m,
4H), 7.10-7.40 (m, 8H),
8.00 (m, 4H).
111 CH, 1.60 (m, 4H), 2.20 (,
o}
(fromI and ﬁ\ 'Q-CH3 2H), 2.70 (m, 9H), 3.60
2-[4-(chloro- Ha‘?rﬁ“(]\‘N (m, 5H), 3.90 (s, 3H),
methyl)phenyl]-5- % 5.00 (s, 2H), 6.80-7.60
methyl- (m, 11H), 7.90 (d, 2H),
1,3-benzoxazole 8.10(d, 2H)
by process D)
112 CH, O 1.60 (m, 4H), 2.20 (t,
(from I and © 2H), 2.70 (m, 6H), 3.60

4-phenylthio-
benzyl chlonide by

process D)

(m, 5H), 3.90 (s, 3H),
5.00 (s, 2H), 6.80-7.60
(m, 15H), 7.90 (d, 2H)




~

(m (m 2

Exanpl eStruct ur esel ection)'
1240H31. 40 (t,
4- met hoxy- 14.

2H) ,

4.30 (m 4H);

126F1.50 (m
(m 2H), 5.0

4 FFr j 1. ,7, -119 Physical data: 1HNWR (S in PPM 24 FEB 00t
or LOMS (nmass/retention tinme [min]) )
3H), 2290 (m H3c O0 o (fromlIX andO6H), 3.40 (s, 3H), 3.70-
10 (m 11H), 4.30 (q, ethoxyhgnzyl O 2H), 4.90 (s, 2H), 6.70-
Nf chloride byO G CH37.40 (m 12H), 8.00 (m process D)4H). 1250 OH3.00 (m
(from 124 byHO @B8H), 3.50 (m 6H), 4.00 process E)f(m 2H)
4905 2H—6—70-—F40—A-O—H3—{m—12H) .
4. 2.20 (t|, (from 121 by2H), 3.20 (m 10K Pﬁ'ﬁ&&@é’é%ﬂ 40
0 (s, 'HNMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])”
113 M, 1.00 (t, 3H), 1.70 (m,
(from X and (I:H3 6H), 2.20 (t, 2H), 2.50
4-(chloromethyl)- 0 (m, 2H), 2.70 (m,4H),
4'-propyl- SCD‘:LQ,N 2.80 (m, 2H), 3.60 (m,
1,1'-biphenyl by g 5H}, 3.90 (s, 3H), 5.00
process D) (s, 2H), 6.80-7.60 (m,
14H), 7.90 (d, 2H)
114 1.00 {m, 6H), 1.70 (m,
(from I and Oy 4H), 2.20 (t, 2H), 2.50

3. 40 (s,

4-(chloromethyl)-

4'-propyl-
1,1'-biphenyl by

(m, 2H), 2.70 (m, 4H),
2.80 (m, 2H), 3.60 (s,
2H), 3.90 (s, 3H), 4.00

(from 114 by

process E)

process D) 2H), 5.00 (s, 2H),
6.80-7.60 (m, 14H),

7.90 (d, 2H)
115 1.00 (t, 3H), 1.70 (m,

4H), 2.20 (1, 2H), 2.50-
2.80 (m, 8H), 3.60 (s,
2H), 5.00 (s, 2H), 6.80-
7.90 (m, 16H)




HO O 02H), 6.80-7.60 (m Ho I O Cl-14H), 7.90 (d, 2H) 127r CH31.50 (nf 4{FOR)IJM
2.90 (m (fromIX andGO O 6H), 3.95 (m 9H), 4.30 Hb 0 |
4- but oxybenzyl ~(m 2H), 4.90 (s, 2H), chloride byNJ6.70-7.40 (m 12H),
process D~ .0 CH3 800 (m 4H. 6 0 -_,11% 4 FEB 2004 - 120 Physical data:
'"HNWVR (8 in ppm ExanpleStructureselection)'} or LC M (nmass/retention
time [mnl)2) 1280 OH1.20 (m 5H), 1.70 (m (from 127 byHO 02H), 3.00 (m
2H), 3.30 process F)I f(m 2H) 380 (m 4H) N =~ CH3 4 30 (m 4H), 4 90
(s, 01 O2H, 6.70-7.40 (m 12H), 8.00 (m 4H). 129r CH31. Phygidgl datd) , 1) 40
(t, OO { _
H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])”
116 CH, 1.00 (t, 3H), 1.70 (m,
(from 113 by 6H), 2.20 (m, 2H), 2.50-
process E) OHO o 2.80 (m, 8H), 3.40 (s,
HOJLOT} 2H), 5.00 (s, 2H), 6.80-
N
1 05 7.90 (m, 16H), 12.0 (bs,
2H)
117 1.40 (m, 4H), 2.20 (m,

{(from 112 by

oo L
A

2H), 2.50-2.80 (m, 6H),

(from 109 by

process E)

process E) 3.40 (s, 2H), 5.00 (s,
1\5 2H), 6.80-7.90 (m, 17H)
1.60 {m, 4H), 2.20 (t,
118 OHOQ ON o 2H), 2.50 (s, 3H), 3.20
(from 111 by HOJ\&,N g@ﬁ (m, 6H), 4.20 (s, 2H),
process E) LO 5.00 (s, 2H), 6.80-7.60
(m, 11H), 7.90 (d, 2H),

8.10 (d, 2H)
119 OH 1.20 (t, 3H), 2.50 (q,

2H), 3.30 (m, 6H), 4.20
(m, 2H), 4.40 (m, 2H),
4.90 (s, 2H), 6.70-8.00
(m, 16H).




(from|X andH1O 3H), 2.70 (m 7H), 3.80 1 4-isopropyl benzyl (s, 2H), 3.95rfy
chloride byO 4.30 (q, 2H, U Lol
7.10-7.40 (m 8H),

(m 5H,
6. 70-6.90 (m

4H) ,

4.90 (s,
8.00 (m

4H) .

f CH N process D)CH32H),
1300 OH1.20 (d, 6H),

Ll

2.70 (m (from 129 byHO 01H), 3.30 (m 6H)jg4.20 process E)J(m 2H), 4.40

(m 2H),
6H)

N CH3 4.90 (s,
2.70 (m (fromlX andH30 0 G6H),

2H),

3.80 (s,

chl-or-de—byN-+4

6.70-8.00 j~~ CH3 O(m 16H).
3.95 1

2H),

Q

(c 2N 6-70-6

4- et hoxybenz s
process D) 00D CH3(

121 Physi cal
(mass/retenti

1

m 4H),
data: ' H NV

on tinme [mn
Example

4304
7.10-7.40 (m 18H),
R (8 in ppm Exanpl eStructures
1320 OH1.30 (m 3H),

)

21N
[=1 I AN}

Structure

Ty TNy Tt I

8.00 (m

2.80

© PECRARLYS th pin,
selection)” or LC/MS
(mass/retention time

[min])?

120
(from 110 by

1.00 (t, 3H), 1.50 (m,
4H), 2.50 (m, 2H), 3.30

process E} (m, 6H), 4.20 {m, 2H),
440 (m, 2H), 5.00 (s,
2H), 6.70-8.00 (m,
16H).
121 F 1.50 (m, 4H), 2.20 (t,
{from I and 2H), 2.50 (m, 2H), 2.70
1-(chloromethyl)- Ccl)Ha (m, 2H), 2.90 (m, 6H),
4-[2-(4-fluoro- 3.60 (m, 5H), 3.90 (s,
phenyl)ethyl]- ?qﬁi\ 3H), 5.00 (s, 2H), 6.80-
benzene by CHa /\5 7.60 (m, 14H), 7.90 (d,
process D) 2H)
122 CH, 1.40 (t, 3H), 2.90 (m,
(from IX and gHsOO ? 6H), 3.70 (s, 3H), 3.80
4-methoxybenzyl ¢ é (s, 2H), 3.95 (m, 5H),
chloride by NI ? 430 (q, 2H), 4.90 (s,
process D) éo‘/@%m 2H), 6.70-7.40 (m,
12H), 8.00 (m, 4H).
123 0 OH 3.00 (m, 2H), 3.30 (m,
(from 122 by HOLO 2H), 3.50 (m, 2H), 3.70
process E) ¢I (s, 3H), 4.30 (m, 4H),
N

4,90 (s, 2H), 6.70-7.40
(m, 12H), 8.00 (m, 4H).

131rCH31.40 (m

fs—2H) —6-70-6,90
4H) .Physigaldats: 2004 -
LE/ MBS



(from 131 byHO 06H),
OvCH3 16H). O |
1- benzot hi ophenef
| process E)I f

4.00 (m 6H),

4.90 process E)(s,
133r CH3624 (M+1l) (from X and0O O H30 2-(chloroneth
n~ by process D)O s-~ 1340 OH582 (M+l) (from 133 byHO O

1359H31.70 (m 4H), 2.40 (t, (from X andr2H),

2H), 6. 70-8.0&§ﬂnmu

2.50 (m

2H), 2.80 4-brompbenzyl H3C0 3- L I(m 4H), 3.60 (m 5H), bronide byl 3.90

(s, 3H), 5.00 (s,
2004 -122 Physical

dat -
AT WA

process D)2H),

6.80-7.60 (m 10H),

7.90 (d, 2H) Z 4 FF+1

' H NVR (6 1 Nn Nnnm
\ALIAY \V LILIL rJ LILJ

SARE]

Physical data:
'"H-NMR (& in ppm,

(from 121 by

process E)

Example Structure selection)”’ or LC/MS
(mass/retention time
[min])”

124 Ho, O 8“3 1.40 (1, 3H), 2.90 (m,
(from IX and 0.0 6H), 3.40 (s, 3H), 3.70-
4-methoxy- ¢ é 4.10 (m, 11H), 4.30 (q,
ethoxybenzyl NI 2H), 4.90 (s, 2H), 6.70-
chloride by é o JOO"‘ ot 7.40 (m, 12H), 8.00 (m,
process D) 4H).

125 0, OH 3.00 (m, 2H), 3.40 (s,
(from 124 by HO O é 3H), 3.50 (m, 6H), 4.00

process E) ¢I (m, 2H), 4.30 (m, 4H),
) O nglH, 4.90 (s, 2H), 6.70-7.40
éoﬂ (m, 12H), 8.00 (m, 4H).

126 F 1.50 (m, 4H), 2.20 (t,

HO_ O
O
. 0O civ

2H). 3.20 (m, 10H),
4.40 (m, 2H), 5.00 (s,
2H), 6.80-7.60 (m,
14H), 7.90 (d, 2H)

127
(from IX and
4-butoxybenzyl
chloride by

process D)

1.50 (m, 10H), 2.90 (m,
6H), 3.95 (m, 9H), 4.30
(m, 2H), 4.90 (s, 2H),
6.70-7.40 (m, 12H),
8.00 (m, 4H).

0oLt



Exanpl eSt ruct ur esel ection)'
(M+1l) (from 135 and CH3 4- net hyl phenyl -
137F F1.70 (m 4H),
4-(chloromethyl)-o.1(m 2H),

2.20 (t, O

F (froml

andH3C2H) ,

2.70

or LC/MS (nmass/retention time [nin])2 136H35886 00i
H3C b boronic acid by process F)

2.50 (m 2H),
2.80 (m 2H) 1204 -trifluoro-H3c, O 13.60 (s,

90

2H), 3.90 (s met hoxyphenyl byN G3H), 4.10 (q, 2H), 5.00 process D)l (s,
2H), 6.80-7.60 (m 14H), 7.90 (d, 2H) 138HOL 70 (m 4H), 2.20-3.00 (from
137 byO (m H—S60(s, T2 Q-7process ENAO+5109 2H) 6867
f o(m 16H),|12.0 (bs, 2H F 1390-\1610 (M1), Rt=3.51 (frorﬁhﬁ‘{%hlaf%—lb |
1, 3-benzodi okol -0 1 H3CC 'H-NMR (5 in ppm,
Example Structure selection)” or LC/MS

(mass/retention time

[min])?

128 O OH 1.20 (m, 5H), 1.70 (m,
(from 127 by HO 0@ 2H), 3.00 (m, 2H), 3.30
process E) I (m, 2H), 3.80 (m, 4H),
N O~ CH, 430 (m, 4H), 4.90 (s,
0«@ 2H), 6.70-740 (m,
12H), 8.00 (m, 4H).
129 ~CH, 1.20 (d, 6H), 1.40 (t,
H 0.0
(from [X and gy é 3H), 2.70 (m, 7H), 3.80
4-isopropylbenzyl ¢ (s, 2H), 3.95 (m, 5H),
O
chloride by N.I' oH, 4.30 (q, 2H), 4.90 (s,
process D) o ﬂ CH, 2H), 6.70-6.90 (m, 4H),
7.10-7.40 (m, 8H), 8.00
(m, 4H).
130 0 0H 1.20 (d, 6H), 2.70 (m,
(from 129 by HOLO 1H), 3.30 (m, 6H), 4.20
process E) I (m, ZH), 4.40 (m, 2H),
N CH, 4.90 (s, 2H), 6.70-8.00
60 (m, 16H).
131 ~CH, 1.40 (m, 6H), 2.70 (m,
H 0,0
(from IX and 8 0 6H), 3.80 {s, 2H), 3.95
4-ethoxybenzyl (m, 7H), 4.30 (q. 2H),
O
chloride by NI 4.90 (s, 2H). 6.70-6.90
process D) éoﬂov% (m, 4H), 7.10-7.40 (m,

8H), 8.00 (m, 4H).




5-yl -boronic acidN by process F)1 ,OF | P 70R - 123 Physical data: ZIL—I-F&IMHBL
(8 in ppm Exanpl eStructureselection)') or LUVS (mass/retention tinme

[mMn])" 1400-\582 (M+l) O (from 139 by HO O process E)O0 z HO N 141CH3552
(Mrl) (from 136 by HO O 1 process E)0 HQ2 .0 142N591 (Mrl), Rt=3.42 3)
(from 135 andH 4-cyanobenzyl- boronic acid byH 3%

Physical data:
"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min})?
132 1.30 (m, 3H), 2.80 (m,
(from 131 by é 6H), 4.00 (m, 6H), 4.90
process E) éI (s, 2H), 6.70-8.00 (m,
16H).
o
133 ~CH;, 624 (M+1)
{from X and Haoo ©
2-(chloromethyl)- ¢
1-benzothiophene I
by process D) é ‘)_53
134 582 (M+1)
(from 133 by ¢ @
process E)
S
(g 0 S5
135 1.70 (m, 4H), 2.20 (¢,
(from X and ﬁ\ 2H), 2.50 (m, 2H), 2.80
4-bromobenzyl i@\ﬁ @j (m, 4H), 3.60 (m, 5H),
bromide by ng 3.90 (s, 3H), 5.00 (s,
process D) 2H), 6.80-7.60 (m,
10H), 7.90 (d, 2H)




process F)N 0 143N563 (M+l) (from 142 by process E)HO O O

ZJ HO N 0 L= noan
2 4 FFQ 2004 -124 Physical data: "HNVR (S in ppm ’fli ﬁ’ e

Exanpl eStructuresel ection)') or LM (mass/retention tinme [mn])" 144r,,
H3 1.70 (m 4H), 2.20 (t, O (from| andS2Hp,. 2.50 (m 2H), 2.70
4-(chloronmethyl)-0 (m 2H), 2.80 (m 2H) H3C 1 , 4'-nethoxy-0 O 3.40 (s,

3H), 3.60 (s, O ethoxythoxy-H3CG2H), 3.70 (m 2H), 3.90
Physical data:
'H-NMR (5 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])”
136 H, 580 (M+1)
(from 135 and EHS

4-methylphenyl-

boronic acid by

process F)
137 £ 1.70 (m, 4H), 2.20 (,
(from 1 and He F 2H), 2.50 (m, 2H), 2.70
4-(chloromethyl)- E) © {m, 2H), 2.80 (m, 2H),
4'-trifluoro- HBC\OE‘)\OES 3.60 (s, 2H), 3.90 (s,
methoxyphenyl by "y oo 3H), 4.10 (g, 2H), 5.00
process D) 1\0 (s, 2H), 6.80-7.60 (m,

14H), 7.90 (d, 2H)

138 HO 1.70 (m, 4H), 2.20-3.00

(from 137 by

(m, 8H), 3.60 (s, 2H),

process E) N./\/\& 5.00 (s, 2H), 6.80-7.90
Cg;\—O_Q_O {m, 16H), 12.0 (bs, 2H)
-F
139 o\ 610 (M+1), Rt=3.51"

{from 135 and
1,3-benzodioxol-
5-yl-boronic acid

by process F)




9 rr
phenyl by process0(s, 3H, 4.10 (g, 2H), D)4.20 (m 2H), 5.00 (s, 2H), . [FHI0
6.80-8.00 (m 16H) 145CH31.70 (m 4H), 2.20 (m (from (from 144 byO2H),
3.00-3.50 (m process E)11 IH), 3.70 (m 2H), HO O 04.20 (m 2H), 5.00 (s,
HA 1 N2H), 6.80-7.90 (m 16H) o 146CF31.60Hym 4H), 2.20 (t, (from 135
and8H302H), 2.50 (m 2H), 2.70 4-trifluorometh-0(m 2H), 2.80 (m 2H), H3
yl phenyl boronicN 03.60 (m 5H), 3.90 (s, acid by process F)-63H), 5.00 (s,
2H), 6.80- 7-60-760{m—14H)-—7-90(d—2H 2 4 FEB 2004 125.. Physical
data: 'H NVR|(8 in ppm Ekanpl eStructuresel ection)'} or| LC/Rigsical data:
(mass/retention tine [mn]) 2) 147F F1.60 (m 4H), 2.20 (@ m 146 byHO
02H), 3.10 (m 4H), 3.30 process E)Qm 2H), 4.80 (s, 2mh‘¥?&5€1{@1‘66’9{’k,

2H), 6.80-7.80 IEgdmiple 14H), 8.00 (d, BirhctdA8CH3L. 20 (t, @@Cﬁoﬂfﬁg]_ﬁmﬁ

(mass/retention time
2)

[min])
140 0\ 582 (M+1)
0]
(from 139 by
process E)
141 552 (M+1)
(from 136 by
process E)
142 591 (M+1), Rt=3.42 "

{from 135 and
4-cyanobenzyl-
boronic acid by

process F)

143 N 563 (M+1)
(from 142 by

process E) L:
0
0




3C (from!| ando O N4H), 2.20 (t, 2H), 2.40 2-[4-(chloro-0(s, 3H), 2.5@4hhB 200
2H), H3 V nethyl)phenyl]-5-N 2.70 (m 2H),
3.90 process D) (s,
8.50 (m 1H) 149G¢hb
byHO O N process EfOHO N O 1 24 FEB2004 -

ppm Exanpl eStructuresel ection)') or

3.60 (s, 2H),
-(m 10H), 7.90 (m, 4H),

4.10 (q, 2H),
53 (Mrl),

3H),

5.00 (s,
Rt =2.29 (from 148
data: 1HNWR (S in

126 Physi cal
LCIMS (mass/retention tine [mn])2

2.80 (m O nethyl pyridine by2H),
6. 80-7. 60

2H),

2.70

15011. 60 (m MAH—220—tT—(From-135—andC2H)—2 50 (m2H)
2,4-difluoro{l Qm 2H), 2.80 (m 2H), Ow Physical data:

'"H-NMR (8 in ppm,

Example Structure selection)” or LC/MS

(mass/retention time

[min])”

144 o, 1.70 (m, 4H), 2.20 (1,
(from I and I 2H), 2.50 (m, 2H), 2.70
4-(chloromethyl)- HaC.| 2 (m, 2H), 2.80 (m, 2H),
4'-methoxy- 00 3.40 (s, 3H), 3.60 (s,
ethoxythoxy- H'&C‘OOKQEK 2H), 3.70 (m, 2H), 3.90
phenyl by process NL& (s, 3H), 4.10 (g, 2H),
D) 4.20 (m, 2H), 5.00 (s,
2H), 6.80-8.00 (m, 16H)
145 CH, 1.70 (m, 4H), 2.20 (m,
(from 144 by OI ° 2H), 3.00-3.50 (m,
process E) OO I1H), 370 (m, 2H),
o 4.20 (m, 2H), 5.00 (s,
HO*OT}N ]\5 2H), 6.80-7.90 (m, 16H)
146 CF, 1.60 (m, 4H), 2.20 (1,
(from 135 and gha 2H), 2.50 (m, 2H), 2.70
4-trifluorometh- Hs%o Ll\ (m, 2H), 2.80 (m, 2H),
ylphenylboronic J‘\()\,,N o 3.60 (m. 5H), 3.90 (s,
acid by process F) L@ 3H), 5.00 (s, 2H), 6.80-

7.60 (m, 14H), 7.90 (d,
2H)




phenyl boronicF 3.60 (m 5H), 3.90 (s, 9 acid by process F)3H), 5. 00'(7145%3 004
2H), 6.80- F 7.60 (m 13H), 7.90 (m 2H) 1510574 (Mtl), Rt=3.24 (from 150
byN ~ CHt process E)jo | HF 1521 0-1.60 (m 7H), 2.20 (t, N ,~ Owe (from
135 and®2H), 2.50 (m 2H), 2.70 4-ethoxyphegayl-O(m 2H), 2.80 (m 2H),
boronic acid byOw3.60 (m 5H), 3.90 (s, process F)3H), 4.10 (g, 2H), 5.00
OH3 (s, 2H), 6.80-7.60 (m C 14H), 7.90 (m 2H) 2 4 FEB 2004 -127 Physi cal

data: H NWVR ([8—rA—pprm—Exanpl eStruetureseleet er—}—or—LCL NS
(mass/retentijon time [mn])" Physical data:
"H-NMR (3 in ppm,
Example Structure selection)"” or LC/MS
{mass/retention time
[min])?
147 F !; 1.60 (m, 4H), 2.20 (1,
{from 146 by HO. O 2H), 3.10 (m, 4H), 3.30
process E) o (m, 2H), 4.80 (s, 2H),
HOnN 5.00 (s, 2H), 6.80-7.80
0
LC' (m, 14H), 8.00 (d, 2H)
148 e CH, 1.20 «, 3H), 1.60 (m,
(from I and 3o LA 4H), 2.20 (t, 2H), 2.40
2-[4-(chloro- 0 (s, 3H), 2.50 (m, 2H),
MAROY
methyl)phenyl]-5- Ny o 2.70 (m, 2H), 2.80 (m,
methylpyridine by LO 2H), 3.60 (s, 2H), 3.90
process D) (s, 3H), 4.10 (q. 2H),
5.00 (s, 2H), 6.80-7.60
(m, 10H), 7.90 (m, 4H),
8.50 (m, 1H)
149 CH, 553 (M+1), Rt=2.29
(from 148 by HO_O [N
process E) o R\
QL
e




153" 31.50 (m 7H),
E) HO 02H),
2H) 1540 1.60 (m 4H),
2.70 0 3-cyanophenyl |
, 3.90 (s,
155N1. 50 (m 4H),
process E)02H), 5 00 (s

4.50 (m 2H),

2.20 (t,
5.00 o(s,
2.20 (t,
O(m 2H),

process F)N | 3H), 5. 00

2.20 (m (from 154 by HO O 2H)
6-70- HO N Q8 20 (m

O (from 152 by2H),

q(zism 2H)

3.40 (m, 4.10 (g, proc
2H), 6.70-7.80 (m Ho N 014H), 8. obf'?ElBlﬂﬂ‘
I-N'~-~V‘é (from 135 andG 2H),
boronic acid byOws3. 60
6.70- 8.20 (m 16H)
3.40 (m, 4.50 (m

2.50 (m

15601 .50 (m 4H)

, (from 135 andT N
2.80 (m

~~OVe2H), 2.50 (m 2H),

3, 5 Paysicaldre: O(m

phenylboronic

X (2|S-|) , 2F|2|)h?n%l, ggfogl I(;0!\/[93. 60 (m 5H), ”H%&M?{ %m pr oce
Example Structure selection)” or LC/MS
{mass/retention time
[min])®
150 1.60 (m, 4H), 2.20 (t,
(from 135 and ?\”NWOW 2H), 2.50 (m, 2H), 2.70
2, 4-difluoro- (m, 2H), 2.80 (m, 2H),

3.60 (m, 5H), 3.90 (s,

acid by process F) 3H), 5.00.(s, 2H), 6.80-
7.60 (m, 13H), 7.90 (m,
2H)

151 574 (M+1), Rt=3.24

(from 150 by

process E)

?\/N’\/\/‘LOH

152
(from 135 and
4-ethoxyphenyl-
boronic acid by

process F)

$

O

N’\/\/"‘OMe

1.60 (m, 7H). 2.20 (1,
2H), 2.50 (m, 2H), 2.70
(m, 2H), 2.80 (m, 2H),
3.60 (m, 5H), 3.90 (s,
3H), 4.10 (g, 2H), 5.00
(s, 2H), 6.80-7.60 (m,
14H), 7.90 (m, 2H)

\"2




7.60 (m 13H), 7.90 (m 2H) 2_4FED2004 - 128 Physical data: 'H NWR ( Féihﬁ
ppm Exanpl eStructuresel ection)" or LGVS (nass/retention tine [mr?]‘) 5 7F
F1.50 (m 4H), 2.20 (m (from 156 byHO 02H), 3.40 (m, 4.50 (m process

E) HOO2H), 5.00 (s, 2H), 6.70- N 08. 20rrfL5I—1£1758H CC&1.40 (s, 9H, 1.50 (m
3 3 (from 135 and4H), 2.20 (t, 2H), 2.50 tert- butyI-NEO O(m 2H), 2.70

(m 2H), phenyl boronicO2.80 (m 2H), 3.60 (m MO ' acid by process F)N
BH), 3.90 (s5-3H. 500 (s 2H) . 6.80-7 60 (m 14H) 7 90 (m 2H)

159C&1.30 (s| 9H), 1.50 ()m HC -i a 3 (from 158 by4H), PHsicfimat2H),
3.40 process| E)HO O(m, 4.50 (m 2H), 5.00 HO O(s, 2H), 670820(m

NMR (6 in ppm,

Example Structure selection)” or LC/MS

{mass/retention time
2)

[min]})
153 oH 1.50 (m, 7H), 2.20 (.
(from 152 by Q 2H), 3.40 (m), 4.10 (q,
process E) HO_O 2H), 4.50 (m, 2H), 5.00
Ho?\& (s, 2H), 6.70-7.80 (m,
N

19 14H), 8.00 (d, 2H)

154 0 1.60 (m, 4H), 2.20 (1
(from 135 and ?\’NWOME 2H), 2.50 (m, 2H), 2.70
3-cyanophenyl! o (m, ZH), 2.80 (m, 2ZH),
boronic acid by © 3.60 (m, 5H), 3.90 (s,

process F) N 3H), 5.00 (s, 2H), 6.70-
8.20 (m, 16H)
155 1.50 (m, 4H), 2.20 (m,

O

(from 154 by 2H), 3.40 (m), 4.50 (m,
process E) Lk ZH), 5.00 (s, 2H), 6.70-
-l 0 8.20 (m, 16H)

5

156 1.50 (m, 4H), 2.20 (,
(from 135 and Q\’N'\’\’lo 2H), 2.50 (m, 2H), 2.70
3,5-difluoro- (m, 2H), 2.80 (m, 2H),

3.60 (m, SH), 3.90 (s,

3H), 5.00 (s, 2H), 6.80-
7.60 (m, 13H), 7.90 (m,
2H)

phenylboronic

acid by process F)




N Ol6H) 160F602 (M+l), Rt=3.56 (from 135 andMeO O F O 2,3-difl uoroz- MEEJB Lﬂ%
phenyl boronico acid by process F) 2 4 FEB 2004 -129 Physical data: 1H VMR
(8 in ppm ExanpleStructureselection)') or LCIMS (nass/retention tine
[mMn]) 2) 161F 1.50 (m 4H), 2.00-3.50 ~ t.j om 160 byHO O F(m), 4.50 (m
2H), 5.00 process E)HO(s, 2H), 6.70-8.20 " Ol5H) 162DO O1.40 (t, 3H),
1.50 (m (fromX and 2-(3-0O N6H), 2.20-2.80 (m O chioropropyl)-M0 N OCH),
3.60 (m 2H),__1,3-benzoxazole®3.90 (s, 3H), 4.10 (m_ by process D)I4H),
6.80-8.00 (m 12H) 163HO [B31 (M+l), Rt=2.95 (from 162 |by Hhysieslsdatsy HOZ{O

'H-NMR (8 in ppm,

Example Structure selection)" or LC/MS
(mass/retention time
[min])”
157 1.50 (m, 4H), 2.20 (m,

(from 156 by

2H), 3.40 (m), 4.50 (m,

process E) Z2H), 5.00 (s, 2H), 6.70-
LE) 8.20 (m, 15H)

158 HGCC%HQ 1.40 (s, 9H), 1.50 (m,
(from 135 and 4H), 2.20 (t, 2H), 2.50
4-tert-butyl- MeO O (m, 2H), 2.70 (m, 2H),
phenylboronic MEOO T\\ 2.80 (m, 2H), 3.60 (m,

N

acid by process F)

5H), 3.90 (s, 3H), 5.00
(s, 2H), 6.80-7.60 (m,
14H), 7.90 (m, 2H)

159
(from 158 by

1.30 (s, SH), 1.50 (m,
4H), 2.20 (m, 2H), 3.40

process E) HO,O (m), 4.50 (m, 2H), 5.00
(s, 2H), 6.70-8.20 (m,
16H)

160 602 (M+1), Rt=3.56
{from 135 and
2,3-difluoro-

phenylboronic

acid by process F)




164Et0 O H3C EH 1.40 (m 16H), 2.10 (m 3 (from X and02H), 2.30 (m 28HHED 0L

2.60 4-tert-butyl-MeO (m 4H), 2.80 (m), 3.50 H3C CH3 2,6-dinmeth |- N (s,
2H), 3.90 (s, 3H), yl1-6 benzyl chloride by4.10 (q, 2H), 5.00 (s, process
D)2H), 6.90-7.40 (m 8H), 7.90 (d, 2H -_ ) Physical data: iHNW (8 in
ppm Exanpl eStructuresel ection)'} or LU (mass/retention time [mn ])2)
165 Ho 0 H3 C 1.30 (s, 9H), 1.50 (m (from 164 by3 4H), 2.10 (m 2H), 2.30
O HO H3C CH3 process E)YN o(s6H) 2 80 () 3 90 (s, 2H), 5 00 (s, 2H),
6.90-7.40.(m SH), 7.90 (d, 2H) 1661.20 (t, 3H), 1.50 (jm (Fhysicaldamnd
2-[4-Eto o NJod4H), 2.20 (f, 2H), 2.50 | _
H-NMR (3 in ppm,
Example Structure selection)" or LC/MS
(mass/retention time
[min])?
161 F 1.50 (m, 4H), 2.00-3.50
(from 160 by HO (O F (m), 4.50 (m, 2H), 5.00
0
process E) HOJ'\OE\ (s, 2H), 6.70-8.20 (m,
" 05 15H)
162 1.40 (t, 3H), 1.50 (m,
o0 O
(from X and 2-(3- o (K 3 6H), 2.20-2.80 (m,
chloropropyl)- MeOnN J/T 10H), 3.60 (m, 2H),

1,3-benzoxazole

by process D)

he

390 (s, 3H), 4.10 (m,
4H), 6.80-8.00 (m, 12H)

163

531 (M+1), Rt=2.95 ¥

(from 162 by OHoT\i Q
process E) Hoj\& JJ
%

164 Et0,0 H,C E'F'g 1.40 (m, 16H), 2.10 (m,
(from X and o) LK 2H), 2.30 (m, 8H), 2.60
4-tert-butyl- Meok@\‘NHﬁ:@CHa (m, 4H), 2.80 (m), 3.50
2,6-dimethyl- (s, 2H), 3.90 (s, 3H),

benzyl chloride by

process D)

he

4.10 (g, 2H), 5.00 (s,
2H), 6.90-7.40 (m, 8H),
7.90 (d, 2H}




(chloro-0(m 2H),

ny , -.

"HNVR (S in ppm

2.70 (m 2H),
1, 3-benzoxazol e2H), 3.90 (s, 3H),
5.00 (s, 2H), 6.80-7.80 (m 12H), 7.90 (d, 2H),
Rt=3.42 (from 166 by HO O process E)o HNgO 24 FEB200L - 131 Physi cal

th 2 1) 2H he Me0o360 (s 1]80 (m 3 ye rtEVIN
4.10 by process D) (q, 2H),
8.10 (d, 2H) 167579 (M+l),

Physical data:
'"H-NMR (8 in ppm,

(from X and 2-[4-
{(chloro-
methyl)phenyl]-

1.3-benzoxazole

Example Structure selection)” or LC/MS
(mass/retention time
[min])”
165 HO O H,.C Eﬁ; 1.30 (s, 9H), 1.50 {(m,
(from 164 by HOJ?\OT} he ‘¢CH3 4H), 2.10 (m, 2H), 2.30
process E) N o (s, 6H), 2.80 (m), 3.90
Lﬁj (s, 2H), 5.00 (s, 2H),
6.90-7.40.(m, 8H), 7.90
(d, 2H)
166 1.20 (t, 3H), 1.50 (m,

4H), 2.20 (1, 2H), 2.50
(m, 2H), 2.70 (m, 2H),
2.80 (m, 2H), 3.60 (s,
2H), 3.90 (s, 3H), 4.10

{from 166 by

process E)

by process D) (g, 2H), 5.00 (s, 2H),
6.80-7.80 (m, I2H),
790 (d, ZH), 8.10 (d,
2H)
167 579 (M+1), R1=3.42




Exanpl eStructuresel ection)') or LG M5 (mass/retention tine [mn]) 2 gﬁfm
(M+l), Rt=3.44 (from X and 2-(3-EtO O N chl orobutyl)-O MO 1, 3- benzdxa

p by process D) 169545 (M+l), Rt=3.19 (from 168 by HO O process E)O wol
170Et O 01.00-1.70 (m 18H), 09 (from X ajdMeO 2.20 (t, 2H), 2.50 (t, ~
(bromonethyl)-N 2H), 2.70 (m 2H), 2.80 O cycl ohexane by(m 2H), 3.70 (m
4H), process D)3 80 (s, 3H), 4.10 (q, 2H), 6.80 (m 2H), 7.20 (m 2H), 7.30

(d, 2H), 7.96—e—2H) 132—Physical—data—H-NVR{(&—hppm
Exanpl eStrucit ur esel ection)' ? or LGVS " Physical data:
'"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS

(mass/retention time
[min])*
168 Q 587 (M+1), Rt=3.44
(from X and 2-(3- Et0L0 O_N
chlorobutyl)- o H\ /J
et
1,3-benzoxazole

) O
by process D) ]\O

169
(from 168 by

oo &
process E) 0
tasV

545 (M+1), Rt=3.19

170 Et0 0 1.00-1.70 (m, 18H),

(from X and i Q 220 (1 2H), 2.50 (t,
QL

(bromomethyl}- Ny o 2H), 2.70 (m, 2H), 2.80

cyclohexane by L@ (m, 2H), 3.70 (m, 4H),

process D) 3.80 (s, 3H), 4.10 (q,

2H), 6.80 (m, 2H), 7.20
(m, 2H), 7.30 (d, 2H),
7.90 (d, 2H)




(rmass/retention tine [mn])2 171 HOO 1.00 (m 2H),

1.30 (m (fromélmw’ 2504

byO4H), 1.70 (m 9H), 2.20 HO Process E)o(t, 2H), 2.40 (t, 2H) 0 (m
2H), 3.20 (m 2H), 3.70 (d, 2H), 6.80 (m 2H), 7.20 (m 2H), 7.60 (d, 2H),
8.10 (d, 2H) 172H3C.1.00-1.70 (m 20H), (f4pm X and0 O 02.20 (t, 2H), 2.50
(t, (bronoethyl)-H3C02H), 2.70 (m 2H), 2.80 cycl ohexane by(m 2H), 3.60
(s, 2H), process D)3.90 (m 5H), 4.10 (g, 2H), 6.80 (m 2H), 7.20 (m 2H),
7.30 (d, 2H) —7-90 (d—2H) 173HO 01.00 (m 2H)1.20 (m (from 172 byCRH),
1.40 (m | H)f, 1.70 ~ progess rocess EYN (m |OH), 1. 90 ( m Poysical data” 40 |(t
2H), 3.00 (m| 2H), 3.20 (M 4H), 4.00 (t, 2H), 4.50 (s,| 2 H) |
7.20 (m 2H)| 7.60 (d, 2H|, 8.10 (d, 2H) Wk i gPm.
Example Structure selection)” or LC/MS
(mass/retention time
[min])®
171 HO_O 1.00 (m, 2H), 1.30 (m,
(from 170 by %tb [P 4H), 1.70 (m, 9H), 2.20
HO
process E) NS o (t, 2H), 2.40 (1, 2H),
L@ 3.00 (m, 2H), 3.20 (m,
2H), 3.70 (d, 2H), 6.80
(m, 2H), 7.20 (m, 2H),
7.60 (d, 2H), 8.10 (d,
2H)
172 H,C 1.00-1.70 (m, 20H),
0
(from X and 0 ° 2.20 (t, 2H), 2.50 (i,
(bromoethyl}- HaC-OU\O\, J/O 2H), 2.70 (m, 2H), 2.80
N

cyclohexane by

(m, 2H), 3.60 (s, 2H),

process D) 3.90 (m, 5H), 4.10 (q,
2H), 6.80 (m, 2H), 7.20
(m, 2ZH). 7.30 (d, ZH),
7.90 (d, 2H)
173 HO_O 1.00 (m, 2H), 1.20 (m,

(from 172 by

process E)

2H), 1.40 (m, 1H), 1.70
(m, 10H), 1.90 (m, 2H),
240 (t, 2H), 3.00 (m,
2H), 3.20 (m, 4H), 4.00
(t, 2H), 4.50 (s, 2H),
6.80 (m, 2H), 7.20 (m,
2H), 7.60 (d, 2H), 8.10
(d, 2H)




2 4 FE.B 200 - 133 Physical data: 'HNWR (S in ppm 24 FEB OO
Exanpl eStructuresel ection)') or LGV (mass/retention tine [mn]) )
174H3C)0.80-1.70 (m 22H), (from X and0 0 2.20 (t, 2H), 2.50 (t, O
(bronopropyl)-H3%®H), 2.70 (m 2H), 2.80.¢33clohexane byO(m 2H), 3.60 (s,
2H), process D)13.90 (m.511), 4.10 (q, 2H), 6.80 (m 2H), 7.20 (m 2H),

7.30 (d, 2H), 7.90 (d, 2H) 175HO 0 1.00 (m 2H), 1.30 (m O (from 174
by7H), 1.70 w—8H—1-96-HOprecess—E-N-O(m—2H)+—2-40-(+ . _2H) 3. 10 (
2H), 3.20 (m 4H), 3.90 ({, 2H), 4.50 (s, 2H), 6.80 (m| 2H)Phyricalgdaiany 21) ,
7.60 (d, 2H)) 8.10 (d, 2H) 176H3C,. CH 0.80 (t, 3H), 1. 2qm&.opgromx
and nonyl (m |21H), 2.20 ({, 2H), bromi de byH3C. 02.50 (t], Vi \9718 PP
Example Structure selection)" or LC/MS
(mass/retention time
[min])”
174 HC\, 0.80-1.70 (m, 22H),
(from X and o °t° 220 (1, 2H), 2.50 (,
(bromopropyl)- Hscnurjl\ 2H), 2.70 (m, 2H), 2.80
N
cyclohexane by l Of (m, 2H), 3.60 (s, 2H),
process D) 3.90 (m,.5H), 4.10 (q,
2H), 6.80 (m, 2H), 7.20
(m, 2H), 7.30 (d, 2H),
7.90 (d, 2H)
175 HO_.O 1.00 (m, 2H), 1.30 (m,

(from 174 by

7H), 1.70 (m, 8H}, 1.90

process E) 0 (m, 2H), 2.40 (t, 2H),
L@ 3.10 (m, 2H), 3.20 (m,
4H), 3.90 (t, 2H), 4.50
(s, 2H), 6.80 (m, 2H),
7.20 (m, 2H), 7.60 (d,

2H), 8.10 (d, 2H)
176 H.C CH, 0.80 (1, 3H), 1.20-1.70
{from X and nonyl o OT;: ‘)/([ (m, 21H), 2.20 (t, 2H),
bromide by H,Cn 2.50 (1, 2H), 2.70 (m,
process D) N 2H), 2.80 (m, 2H), 3.60

(s, 2H), 3.90 (m, 5H),
4.10 (g, 2H), 6.80 (m,
2H), 7.20 (m, 2H), 7.30

(d, 2H), 7.90 (d, 2H)




process D)2H), 2.80 (m 2H), 3.60 (s, 2H),
(m 2H), 7.20 (m 2H), 7.30 (d, 2H),
Physical data: 'H NWR (S in ppm ExanpleStructureselection)’

(rmass/retention tinme [mni)2)

177CH30. 90 (4,

3.90 (m 5H),
7.90 (d, 2H) 2 /~ FFr

3H),

4.10 (q,
2004 -1
or LC/ MS

24 Fien 8,
34

1.30 (m (from 176 by0O HO

OL2H), 1.70 (m 4H), process E)HO 1.90 (m 2H), 2.40 (t, N o2H), 3.10 (m
oH), 3.20 (m 4H),- 3.90 (t, 2H), 4.50 (s, 2H), 6.80 (m 2H), 7.20 (m 2H),
7.60 (d, 2H),—810 (d_ 2H) 178H3C. 0. 90 (d_6H) 1 10-1 70 (from X_andO
CH3(m 14H),[2.20 (t, 2H)| 5-methylhexyl -0 2.50 (t, 2H), 2.Phgsicahdai3Cn P,
ARG R L RSN, Beevin
0 CHO.90 (d, 6|'|)Exa1np¥f9 (m Structure selection)!’ or LC/MS
(mass/retention time
[min])”
177 CH, 0.90 (t, 3H), 1.30 (m,
(from 176 by e o 12H), 170 (m. 4H),
process E) HOU\QT:S 1.90 (m, 2H), 2.40 (1,
N% 2H), 3.10 (m, 2H), 3.20
(m, 4H),. 3.90 (t, 2H),
4.50 (s, 2H), 6.80 (m,
2H), 7.20 (m, 2H), 7.60
(d, 2H), 8.10 (d, 2H)
178 HCy 0.90 (d, 6H), 1.10-1.70
(from X and o ORO\ C}::SH (m, 14H), 2.20 (t, 2H),
S-methylhexyl- H,Cy J)/k : 2.50 (1, ZH), 2.70 (m,
bromide by N% 2H), 2.80 (m, 2H), 3.60
process D) (s, 2H), 3.90 (m, 5H),
4.10 (q, 2H), 6.80 (m,
2H), 7.20 (m, 2H), 7.30
(d, 2H), 7.90 (d, 2H)
179 HO._ O CH, 0.90 (d, 6H), 1.20 {m,
(from 178 by T T\\ J/(*CHa 2H), 1.40 (m, 2H), 1.60
process E) HONO\N 0 {m, 1H), 1.70 (m, 4H),
L@ 1.90 (m, 2ZH), 2.40 (t,
Z2H), 3.10 (m, 2H), 3.20
(m, 4H), 3.90 (1, 2H),
4.50 (s, 2H}), 6.80 (m,
2H), 7.20 (m, 2H), 7.60
(d, 2H), 8.10 (d, 2H)




(from 178 byCH32H), 1.40 (m 2H), 1.60 HO process E)I N p(m 1H), 1.Z0FEmou
4H), 1.90 (m 2H), 2.40 (t, 2H), 3.10 (m 2H), 3.20 (m 4H), 3.90 (t, 2H),
4.50 (s, 2H), 6.80 (m 2H), 7.20 (m 2H), 7.60 (d, 2H), 8.10 (d, 2H) z 4
FFB 2j 0 - 135 Physi.cal data: 'H NWR (8 i nppm  Exanpl eStruct uresel ection)’
or LCIIVB(rrass/retentiontirre[m'n]) ) 1801.50 (m 8H), 2.20 (t, (from Xl
andH 3C 2H), 2 50 (m 2H), 2.60- (chI oronet hyl )-03.00 (m 8H), 3. 60 (s
4- ( 2- phenyl - Be—B—MN2H—430-{(¢—2H)—440-0—cthyrbenrzene—byta—2H)
5.00 (s, 2H)| process D)6, 80-7.60 (m 14H), 7.60 (m 2H) 1dfusietdatag (m
4H), 2.20 (t} (from Xl I apdoH30 I2H), 2.50 (m 2H), 2.'01 -%ngrrethyl)-o
I(m 4H), 2.80 (m 2H), 'B~0 4 | N3.60 (m 5H), 3.90 (g, Y-
1, 1" - bi pheny} by&dmpid. 95| (s, 3H), 5. 8Gucture selection)’ or LC/MS
(mass/retention time
[min])”
180 1.50 (m, 8H), 2.20 (t,
(from X1 and Y 6 2H), 2.50 (m, 2H), 2.60-
1-(chloromethyl)- o T\K 3.00 (m, 8H), 3.60 (s,
4-(2-phenyl- HsC“%nN . 2H), 4.10 (q, 2H), 4.40
r
ethyl)benzene by L@ (q, 2H),.5.00 (s, 2H),
process D) 6.80-7.60 (m, 14H),
7.60 (m, 2H)
181 oCH; 1.00 (m, 4H), 2.20 (1,
(from X1I and 8”30 2H), 2.50 (m, 2H), 2.70
4-(chloromethyl)- O LK (m, 4H), 2.80 (m, 2H),
H
4'-methoxy- 3%LH:)\N o 3.60 (m, 5H), 3.90 (s,

1,1'-biphenyl by

3H), 3.95 (s, 3H), 5.00

process D} F (s, 2H), 6.80-7.00 (m,
5H), 7.40 (m, 4H), 7.50

(m, 4H), 7.90 (d, 2H)
182 1.60 (m, 4H), 2.20 (4,

(from 181 by

process E)

2H), 3.00 (m, 6H), 3.80
(s, 3H), 4.20 (s, 2H),
5.00 (s, 2H), 6.80-7.00
(m, 5H), 7.50 (m, &H),
8.00 (d, 2H)




process D)F(s, 2H), 6.80-7.00 (m 5H), 7.40 (m 4H), 7.50 (m 4H), Z.490 K@
2H) 1820,CH31.60 (m 4H), 2.20 (t, (from 181 byl2H), 3.00 (m 6H), 3.80 HO
O process E)O(s, 3H), 4.20 (s, 2H), HON5.00 (s, 2H), 6.80-7.00 O(m 5H),

7.50 (m 8H), 8.00 (d, 2H) 2 4 FFD 2004 - . Physical data: 1H-NWR (S in
ppm Exanpl eStructuresel ection)') or 'LC (mass/retention time [mn] )2)
1831 [1~1.50 (m 13H), 2.20 (t, (fromX Il andO N I12H), 2.50 (m 2H), 2.60-
n‘ethy| 5- br op-03--008 /m I-l\, 360 /m val nraanA_l—l l-'\l—l\ 4 40 (g ')l—h 5.00
3 anal ogous| y tol (s, 2H),|.6.80-7.60 (m 1.2)15H), 7.80 (mPhsiralide:N5s(
(M+l), Rt=3. 37 (from 183 psin gl OH trifluoroacetic aCId}{g\]R’fR(Smppm,
Example Structure selection)" or LC/MS
(mass/retention time
[min})”
183 Qv- 1.50 {m, 13H), 2.20 (1,
(from XIII and 2H), 2.50 (m, 2H), 2.60-
methyl 5-bromo- 3.00 (m, 8H), 3.60 (m,
valerate 5H), 4.40 (g, 2H), 5.00
analogously to (s, 2H), .6.80-7.60 (m,
1.2) 15H), 7.80 (m, 2H)
184 580 (M+1), Rt=3.87
; N
(from 183 using ?\’\ )\O\go"’
trifluoroacetic
: O
acid) CH,

1) NMR conditions: d6-DMSQ, 300 MHz
2) LC/MS conditions: column: Symmetry C18 2.1*150 mm; mobile phase
acetonitrile/0.6 g of HCI 30% strength/H,O; gradient: 10% acetonitrile to 90%
5 acetonitrile; flow rate: 0.6 ml/min; detector: UV 210 nm
3) LC/MS conditions: column: Symmetry C18 2.1¥150 mm; mobile phase:
acetonitrile/H;O (0.1% formic acid); gradient: 10% acetonitrile to 90%

acetonitrile; flow rate: 0.5 ml/min; detector: UV 210 nm



CH3 1) NMR conditions: d6-DVSO 300 MHz 2) LCIMS conditions: col unm? & £Fi 700k
Symretry C18 2. 1*150 mm nobil e phase acetonitrile/0.6 g of HC 30%
strength/ H2O, gradient: 10% acetonitrile to 90% 5 acetonitrile; flow rate:
0.6 m/mn; detector: W 210 nm 3) LCl M5_ggnditions: colum: Symretry C18
2.1*150 mm nobil e phase: acetonitrilel HO (0.1% form c acid); gradient:
10% acetonitrile to 90% acetonitrile; flowrate 0.5 m/mn; detector: W

210 nm2 4 F ~ i 2004 - 137 Exanple 185: Methyl 4-11(2

(5-f1 uoro-2-1 (MMMV[ 4] 4\{[@% |§rﬂgmro 2- [(4 -methvi-1. 1"-biphenyl-
phenvl | et hyl) ( . Cl K— C33 CF3
447ng(093"”5 g et L e C gioro- 5
2- hydroxyphenyl ) et hyl ] am no} rret hyl ) benzoate from Ex. Xl 1 and 277 ng (1.02

mol ) of 4-(chleoronethyl)-4"-(trifluoromethyl)-1,1" -bxphenyl are di ssol ved
in 10 mM of acgtonitrile. 455 ng (1.40 mmol) of ca m carhonat ecamd a

spatula tip of otassiumio e aﬁf t he xtur § is heat ed at
Tﬁe/\su’g!fnoce}iﬂnm on @ i @ ed' ang-concerntyated and the

reflux for 48

residue is chro togr aphed over IO—sttirca get—usi cycl ohe . et hyl
acetate (5:1). Yield: ng (73.6% of «igeory) 'H (d6- DM, S@@ VHz) :
1.00 (m 4H), 2.20 (t, 2Fhso0me 50 (M 2H), 2.70 (m , 2.80 (m 2H), 3.60
(m 5H), 3.90 (s, 3H), 5.00 (s, 2H), 6.80-7.00 (m , 7.30 (d, 4H), 7.40
(d, 2H), 7.50 (d, 2H), 7.70 (m 4H), 7.90 (d, 2H). Exanpl e 186: 4-

4- Car boxvbutvl 2- 5-uoro-2- 4'-nethvl-1 1 '-bi henvl-4-v! - nmethoxy |
phenvl | et hyl 4dnimg |(OM3 emmdl) f ohemmthiyd ak( (ﬂSFHEItMXjI 3-04@8nOIYL(H 1106069

mol ) - of mat hyﬂ hydré)[);p%eéy?)ethyﬁammoz) ngeghyl)bg%og e rom %’xp ?ﬁyl and 277 mg

(1.02 mmol) of 4-(chloromethyl)-4'-(trifluoromethyl)-1,1"-biphenyl are dissolved in
10 ml of acetonitrile. 455 mg (1.40 mmol) of caesium carbonate and a spatula tip of
potassium iodide are added, and the mixture is heated at reflux for 48 hours. The
suspension is filtered and concentrated and the residue is chromatographed over

10 silica gel using cyclohexane:ethyl acetate (5:1).
Yield: 447 mg (73.6% of theory)
"H-NMR (d6-DMSO, 300 MHz): 1.00 (m, 4H), 2.20 (t, 2H), 2.50 (m, 2H), 2.70 (m,
4H), 2.80 {m, 2H), 3.60 (m, SH), 3.90 (s, 3H), 5.00 (s, 2H), 6.80-7.00 (m, 3H), 7.30
(d, 4H), 7.40 (d, 2H), 7.50 (d, 2H), 7.70 (m, 4H), 7.90 (d, ZH).

15
Example 186: 4-{{(4-Carboxyburl)(2-{5-fluoro-2-{(4'-methvi-1,1"-biphenvi-4-vl)-

methoxv]phenvl} ethvllamino ]methvi benzoic acid

/\/\/COOMe COOH
/\/\/
NaOH

O COOMe COOH

Fa F

F



4-yl)meth oxy] phenyl } ethyl )(5-nethoxy-5-oxopentyl )anino] methyl?&Fr? 0k
}benzoate from Ex. 185 is dissolved in 8 mM of nmethanol. 0.5 m of aqueous
sodi um hydroxi de solution (45% and 1.5 m of dichloromethane are added,
and the solution is stirred at 5 RT for 8;4qwours. The reaction is extracted
with diethyl ether, the aqueous phase is acidified using sul phuric acid
and extracted with ethyl acetate and the extract is filtered through

Extrelut and concentrated. Yield: 245 ng (57, 3% of theory) 'H NVR (300
MHz, MeaD): 106 (8n QY mmoly of mathyl” 3-{e2-( milugrg2-[6-pisthom L L -brphopyl-

(8n
420 (5 280 Sbcdey Bt EofiB L Mgt s it eyt e SHropd - 90

erazino - pentgyl agsjiehdelved! hag /il nal medkivll benzanadfeaghieodd fodiuhydPe:3&d
mrol ) of net hyl 4-“& 2-[ (5- bronopent yl ) oxy] phenet hyl } ( 5- et hoxy-

5- oxopent yl ) asphgb -Jt‘%v] gnidelny od toé dichtnrorBsthaneodre added2 andhipe sblution is stirred at

N- phenyl pi per azi ne and.71.95.ng.(0.711 mml ),.of triethylamne in 2 m of
t et rahydgof ur gﬁ g‘?regﬁ‘é'ﬁ?cei&heafea‘:?%?Fﬁj?tfa&?dl‘gltlll’m(gﬂﬁﬂ%)f] SHRE: QU BSaidS on
is washed wt I ysi d v id |

usi ng the mobiT o U REREBALAS RS, A exFRia B AIRT R T 3 SR o) o
66.0 ny (28. 8FMecdd thivegh Fxirelt MR ond@fraddz, d6-DMVBO): S= 1.12 (t, 3H), 1.44
(m 8H), 1.65_(m , 2,35 (m.4H), 2.45 (m 4H), 2.55 (m 2H), 2.72 (m
2H), 3.10 (m ﬁﬂﬂs%g@s%?q@ﬁ)tbcm)% (s, 3H), 3.88 (t, 2H), 4.05 (m 2H),

6. 70-6.90 (m 1/HRL- @nd - ) 2 2 T

foll ow ng corrpgiun S 'c(ggggﬁg%dgémdl'ﬁggf%?gﬂé%p (ﬁ%}g)l%a(ﬁdjggt ?{)%—Qﬁ% (S
in ppm 1Bxanpl2eS; 4.0 (s r2Ese l5a0t (s OPR), 7000 Lf/ M), (s @i, r4H e 1t A00¢m, t6Hje 7[ovi (d] ) 2)
679 (M+1), Rt=2?},{.)60 188

Example  187: Methvl  4-{[{5-ethoxv-5-oxopentvl)(2-{[5-(4-phenvipiperazino)-

pentvl Joxv[phenethvljaminomethvl [benzoate

yasqel
&“@T

15

O
0% o
)
é
200.0 mg (0.355 mmol) of methyl 4-{[{2-{(5-bromopentyl)oxy]phenethyl }(5-ethoxy-
5-oxopentyl)amino]methyl }benzoate from Ex. 107, 69.21 mg of N-phenylpiperazine
20 and 71.95 mg (0.711 mmol) of triethylamine in 2 ml of tetrahydrofuran are heated at

reflux for 18 hours. The reaction solution is washed with water, concentrated and

chromatographed over silica gel using the mobile phase ethyl acetate/methanol 10/1.



(from 107 andN N-(4-chloro- 0 oh phenyl)N C / piperazine)N 602 (Mij( 200t
Rt =3.60 189 (from 108 and N-phenyl- ~~ o0---~- piperazine) 2 4 1. 206 -140
Physical data: ' H NVR (S in ppm ExanpleStructureselection)') or LC M
(mass/retention time [mn] )2) 601 (Mrl), 4 =2.43 190on (from 187 by O CH
process EEN N 1635 (Mrl), Rt=2.58

Yield: 66.0 mg (28.83% of theory)

'"H-NMR (300 MHz, d*DMSO): 8= 1.12 (t, 3H), 1.4 (m, 8H), 1.65 (m, 2H), 2.35

(m, 4H), 2.45 {(m, 4H), 2.55 (m, 2H), 2.72 (m, 2H), 3.10 (m, 4H), 3.65 (s, 2H), 3.85

(s, 3H), 3.88 (t, 2H), 4.05 (m, 2H), 6.70-6.90 (m, 5H), 7.0-7.2 (m, 4H), 7.4 (d, 2H),
5 7.8 (d, 2H).

The following compounds can be obtained analogously:

Physical data:
'H-NMR (8 in ppm,
Example Structure selection)’” or LC/MS
(mass/retention time

[min])”

679 (M+1), Rt=3.60

188
(from 107 and QV\~®T$
N-(4-chloro- %\ Hl
phenyl)- T

@

189
(from 108 and ™~

N-phenyl-

piperazine)

602 (M+1), Ri=3.60

piperazine)




OH N-,0 191y (from 188 byO OH process E)EN) 1921559 (M+l), Rt=2311¢fmgm
189 byCH process E) O OH 193gH31.50 (m 4H), 2.40 (m O (from!l andO O Br
4H), 2.70 (m 6H), 3.50 H3% 1, 3-di bromb-(m2H), 3.60 (m 5H), 3.90 N O
propane by(s, 3H), 4.00 (t, 2H), 6.80- progess D)7.40 (m 6H), 7.90 (d, 2H)
Lar Ei 1004 -141 Physical data: "H NWR (8 in ppm

Exanpl eStructuresel ection)') or LG M (nmass/retention tinme [mn] )2)

194H31. 50 (m AH+—3+96fm—=©

Physical data:
'H-NMR (8 in ppm,
Example Structure selection)"” or LC/MS
(mass/retention time

[min])”

601 (M+1), Rt=2.43

150
(from 187 by

Z
o
=
[o]
=

process E) N
g
635 (M+1), Rt=2.58
(from 188 by o

7

/N
./

process E) N
7
192 559 (M+1), Rt=2.11
(from 189 by N’\QE/OH
process E) kﬁ
E::l 0% ~oH
Q
193 8H30 1.50 (m, 4H), 2.40 (m,
(from I and o t\ ar 4H), 2.70 (m, 6H), 3.50
1,3-dibromo- HSCOM\O\N . r (m,2H), 3.60 (m, SH), 3.90
propane by L@ (s, 3H), 4.00 {t, 2H), 6.80-

process D) 7.40 (m, 6H), 7.90 (d, 2H)




and0 Br 4H),

3.40 N O di br onobut ane(m
6.80-7.40 (m 6H),
2.40 (t,
pi pera2| ne) H3Cb(m 5H),
7.90 (d, 2H) 196574 (Mm+l) L
O 1970H1. 50- 2

2.70 (m
3.9

2H),

2.20 (t,

2H), 2.50 (t,
2H), 3.60 (m 5H),

7.90 (d, 2H) 19511.50 (m 4H),
ON—phenyI "%41 3. 10 (m 8H),
4.0

0 (s, 3H,
(from 195 byHOO

H3-0 1,3-2H),
by process D)3.90 (m’ 5
1.90 (m (from 193 andH3

270(m«4

3. 60

6.80-7.40 (m 11 H)

dibromobutane

80 (m 2 3.60 O(from194 and~(s 2H) 3 80 (m_ 6H)
Physical data:
"H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])”
194 SHSO 1.50 (m, 4H), 1.90 (m,
(from I and o Br 4H), 2.20 (t, 2H), 2.50 (t,
13- Hﬂ%k(j‘r};“ J/r 2H), 2.70 (m, 4H), 340

(m, 2H), 3.60 (m, 5H),

by process D) 390 (m, 5H), 6.80-7.40
(m, 6H), 7.90 (d, 2H)

195 1.50 (m, 4H), 1.90 (m,

(from 193 and GHs @ 2H), 2.40 (t, 2H), 2.70 (m,

(from 195 by

N-phenyl- 01;: ) gH), 3.10 (m, 8H), 3.60
piperazing) Hacbanﬂ (m, 5H), 3.90 (s, 3H), 4.00
% (t, 2H), 6.80-7.40 (m,
11H), 7.90 (d, 2H)
196 574 (M+1)

(from 194 and
N-2-pyrimi-
dinepiperazine
and by process

E)

process E) 0 [N]
aist
N%
197 OH 1.50-2.80 (m, 20H), 3.60

(s, 2H), 3.80 (m, 6H), 4.00
(t, 2H), 6.50-7.40 (m, 7H),
7.90 (d, 2H), 8.20 (d, 2H)

(37004

rv process E)O N1 C HOJ)

4. 00



r ~Y~Nr
(d, 2H),

dat a:

(mass/retention tine

"HNVR (6 in ppm Exanpl eStructureselection)') or
[min]) 2) 1980 CH31.5Q,(m 8H), 2.20 (t, 2H), (from

N-2-pyrim--~0H (t, 2H), 6.50-7.40 (m 7H), ~ dinepi perazilnel7: 80
8.20 (d, 2H) and by process NE)CND N'N 2 F F 211/

LC/ M5

194 and0 2.70 (m 12H), 3.10 (m), Crl* N-phenyl-r 3.60 (m 5H), 4.00 (m
NO. CH3 pi per azi ne) G6H),

(m 8H),

2.20

6.80-7.40 (m 11H),

7.90 (d, 2H N 6

1990H1. 50

(from 194 and

(t. " 2H) (from 198 byQ
Physical data:
'"H-NMR (8 in ppm,
Example Structure selection)’ or LC/MS
(mass/retention time
[min])”
198 H, 1.50 (m, 8H), 2.20 (t, 2H),

2.70 (m, 12H), 3.10 (m),

(from 198 by

N-pheny!- g\,NN\g%Ha 3.60 (m, 5H), 4.00 (m,
piperazine) % 5H), 6.80-7.40 (m, 11H),
\ 7.90 (d, 2H) -
N
éNj]
199 OH 1.50 (m, 8H), 2.20 (1, 2H),

2.80-2.50 (m, 12H), 3.20

N OH
process E) (m, 4H), 3.80 (s, 2H), 4.00
m J\/\g
i (t, 2H), 6.80-7.40 (m,
11H), 7.90 (d, 2H)
.
ENJ
200 1.50-3.20 (m), 3.60 (m,
(from 193 and :o 1 5H), 4.00 (m, SH), 6.80-
N
N-2-methyl- f( '{;O\NO‘CH 7.40 (m, 10H), 7.90 (d,
N 0]
henylpipera- 2H
phenylpipera [N] o )
zine)

- 142 Physi cal



.80-2.50 (m 12H), 3.20 ~ process EYOH (m 4H), 3.80 (s, 2H), 4.00) NFQ; ¢
, 6.80-7.40 (m i t11 H), 7.90 (d, 2H NCN) a 20011.50-3.20 (m, 3.60
(from 193 and5H), 4.00 (m 5H), 6.80- N2-nethyl-~H7.40 (m 10H), 7.
3 N phenylpipera-( 2H) ) O H zinc)3j44H3C 4) 2 - 143 Physical data:

NVR (8 in ppm Exanpl eStructureselection)' ~ or LC/ M5

90

Fe3Z

Physical data:
'"H-NMR (8 in ppm,
Example Structure selection)’’ or LC/MS

{mass/retention time

[min])®
201 1.50 (m, 6H), 2.20 (m,
(from 200 by g 1 5H), 2.80-2.50 (m), 3.20
N
process E) (r \CLKOH (m), 3.60 (s, 2H), 4.00 (t,
N
[ :[ 2H), 6.80-7.40 (m, 10H),
N O™ 0OH

ij 7.90 (d, 2H)
H.C

202 OMe 1.50 (m, 14H), 2.80-2.10
(from 194 and © (m, 14H), 3.60 (m, SH),
piperidine) Ny Ol 390 (m, SH), 6.80-7.40
O
\\ (m, 6H), 7.90 (d, 2H)
O
203 oH 150 (m, 14H), 2.80-2.10

(from 202 by ﬂ ° - (m, 14H), 360 (s, 2H),

process E) @/NNN\SOH 3.90 (t, 2H), 6.80-7.40 (m,

O
\K 6H), 7.90 (d, 2H)
0
204 9“3 1.30 (t, 3H), 2.20 (m, 2H),
(from IX and 09\@ 2.80 (m, 4H), 3.00 (t, 2H),
1,3-dibromo- o o 3.50 (1, 2H), 3.80 (s, 2H),
N, S

propane by Ny o 3.90 (s, 3H), 4.00 (m, 4H),
process D) L@ 4.30 (g, 2H), 6.80-7.40 (m,

8H), 8.00 (m, 4H).




LEFFR 200
(mass/retention tinme [mn])'} 2011.50 (m 6H), 2.20 (m (from 200 by5H),
2.80-2.50 (m, 3.20 process EEN (m, 3.60 (s, 2H), 4.00 (t, OH N2H),
6.80-7.40 (m 10H), N o OH J6 H3C7.90 (d, 2H) 2020we1.50 (m 14H),

2.80-2.10 ~~A ~~~ 0 (from 194 andr~ y(m 3.60 (m 5H), N OOwe

pi peridine)cr 3.90 (m 5H), 6.80-7.40 ~- &?m 6H), 7.90 (d, 2H U

2030ff1.50 (m 14H), 2.80-2.10 (from 202 by(m 14H), 3.60 (s, 2H), process
E)OH3.90 (t, 2H 6 80-7 40 (m Q6H) 7 90 (d,__2H) 1) 204CH31 30 (t, 3H),
2.20 (m 2H), O(fromIX ando 2. 80 (m 4H), 3.00 (t,| 2H) ,Physipal data:
TH-.NMR (8 in ppm,
Example Structure selection) or LC/MS
{mass/retention time
[min])?
205 652 (M+1), Rt=2.53 7
(from 204 and ?\L
N
N-2-methyl- (r %\O\gOH
N
henylpipera-
phenylpip () 0\50
zine and by Q H
process E) H,C
206 638 (M+1), Rt=2.39 >
(from 204 and
N
N-phenyl- (r gOgOH
N
iperazine and
pIp [N] 0\50
by process E) Q H
207 S:Ha 1.30 (t, 3H), 1.90 (m, 2H),
(from 204 and 00 250 (m, 6H), 2.90 (m,
N-4-tnifluoro- O O 6H), 3.20 {m, 4H), 4.00
RACCRNg e
methylphenyl- Ny o LN (m, 9H), 4.30 (g, 2H),
piperazine) L@ QF\;F 6.80-7.40 (m, 12H), 8.00
(m, 4H).
208 OH 706 (M+1), Rt=2.64 *

(from 207 by

process E)

o

S

OJ\QO

N

'\,NO\(F

Fr

N

%f




0 0 1,3-dibronp-H 3.50 (t,

8.00 (m 4H). UP - 26 04 -144 Physical data:

Exanpl eStruct uresel ection)') or

(Mrl), R =2.53 (from 204 and N-2-nethyl -1
Rt=2.39 (from 204 and N-phenyl-1 OH

process E)w3C 2061 638 ( Mtl),

pi perazine and) 1 0

LCI M5 ( rra&a/__'r

2H), 3.80 (s, 2H, C3 O 1 rBr propane byN
3.90 (s, 3H), 4.00 (m 4H), O process D) 4.30 (q, 2H), 6.80-7.40 (m 8k)rf;
"HHNMR (8 in ppm -
etention tinme [mn] )2) 205652
phenyl pi pera-0 zine and bHy

Physical data:
"H-NMR (3 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])®
209 F 1.30 (t, 3H), 1.90 (m, 2H),
(from 204 and OEL 2.50 {m, 6H), 2.80 (s, 4H),
N-2,4-di- 0"\@ ™ 3.00 (m, 6H), 4.00 (m,
O 0 N
fluorophenyl- Meoj\g\"\ J) 9H), 4.30 (q, 2H), 6.80-
piperazine) ™ 0f 7.40 (m, 11H), 8.00 (m,
4H).
210 F 674 (M+1); Rt=2,60
(from 209 by OH
process E) OJ\Q [N]
o) o] N
VS

9] NMR conditions: d6-DMSQO, 300 MHz
2) LC/MS conditions: column: Symmetry C18 2.1*150 mm; mobile phase:
acetonitrile/0.6 g of HCl 30% strength/H;O; gradient: 10% acetonitrile to
5 90% acetonitrile; flow rate: 0.6 ml/min; detector: UV 210 nm
3) LC/MS conditions: column: Symmetry C18 2.1*50 mm; mobile phase:
acetonitrile/H,O (0.1% formic acid), gradient: 10% acetonitrile to 90%

acetonitrile; flow rate: 0.5 ml/min; detector: UV 210 nm



( N by process E)H 207CH31.30 (t, 3H), 1.90 (m 2H), J O (from 204 7 rin g
and02.50 (m 6H), 2.90 (m 00 N-4-trifluoro-H 6H), 3.20 (m 4H), 4.00 Q0 c}
9H) N 4 net hyl phenyl-N 30 ( f "2H) (m, , . piperazine)0O g, FF, "()-~,
6.80-7.40 (m 12H), 8.00 (m 4H). 2080H70Gg(Mrl), Rt=2.64 3)

211: Methyl 6-{{{2-[2-(1 1'-biphenvi-4-ylmethoxv)phenvl lethvl}(5-tert-butoxy-5-

oxopentvl)-amino ]methvl Jnicotinate

SO s PPN B~

5 O

A solution of 132.0 mg (0.29 mmol) of XXa in 3 ml of DMF was admixed with
198.5 mg (1.44 mmol) of potassium carbonate, 121.1 mg (0.32 mmol) of methyl-
6-(bromomethyl)nicotinate and a catalytic amount of KI. The mixture was stirred at

10 room temperature for 16h and the reaction was monitored by thin-layer
chromatography. The solution was admixed with water and extracted with ethyl
acetate/cyclohexane 1:1. The combined organic phases were dried over Na,SO4 and
the solvent was removed. The product was purified chromatographically (silica gel,
cyclohexane/ethyl acetate 10:1).

15 Yield: 55.8%
"H-NMR (300 MHz, CDCl3): & = 1.16 - 1.58 (m, 4H), 1.40 (s, 9H), 2.11 (1, J = 7.2
Hz, 2H), 2.54 (t, J = 6.4 Hz, 2H), 2.70 — 2.81 (m, 2H), 2.82 — 2.92 (m, 2H), 3.81 (s,
2H), 3.89 (s, 3H), 5.04 (s, 2H), 6.82 - 7.62 (m, 14H), 8.04 — 8.17 (m, 1H), 9.02 -
9.08 (m, 1H).

The following compounds were prepared analogously:



(from207 byO 0 o process 0O HOJN ON N OI F FF 24FIF '. 1lpl &£p 2004
145 Physical data: 'H- NVR (b in ppm ExanpleStructureselection)'} or LC M
(mass/retention tine [mn])2 209F1.30 (t, 3H), 1.90 (m 2H), (from 204
andOEt F2.50 (m 6H), 2.80 (s, 4H), N-2,4y84-0( NJ3.00 (m 6H, 4.00 (m
f1 uorophenyl -McOO 1 N9H), 4.30 (g, 2H), 6.380- piperazine)07.40 (m 11H),
8.00 (m 4H). 210F674 (M+l); R =2,60 2) (from 209 by OH F

Yield Physical data:
(%) | "H-NMR (8 in ppm,

Example Structure selection)” or LC/MS

(mass/retention time

[min])”

212 O ©\/\ /\/\)OK k 66.4 'H NMR (300 MHz,

(from O N ° CDCly): & = 1.39 (s,

XXa and /Op 9H), 1.45 - 1.52 (m,
2- 4H), 2.07 (1, J = 7.4 Hz,

0

methoxy- 2H), 2.47 &, J = 6.6 Hz,
carbonyl- 2H), 2.65 - 275 (m,
benzyl 2H), 2.77 - 2.87 (m,
chloride) 2H), 3.81 (s, 3H), 3.90

(s, 2H), 5.05 (s, 2H),
6.78 ~ 7.80 (m, 17H).

213 g @\/\N\j\ /J< 85.5 |'TH NMR (300 MHz,
f N © :90=135-1.
(from O I CDCly): & = 1.35 - 1.64

XXa and (m, 4H), 1.40(s, 9H),
3-t- P 1.57 (s, 9H), 2.10 (t, J =
butoxy- 7.2Hz,2H), 247 (1, J =
carbonyl- 6.4 Hz, 2H), 2.66 - 2.76
benzyl (m, 2H), 2.79 - 2.91 {m,
chloride) 2H), 3.63 (s, 2H), 5.05

(s, 2H), 6.80 — 7.92 (m,
17H).




process E)o

MHz 2) LC/MS conditions:

N C

~N OO HO-

J

N OO 1) NWR conditions:
colum: Symmetry CI'S 2.1*150 nm nobil e phase:

acetonitrile/0.6 g of HO 30% strengt h/ H20; gradient:
5 90% acetonitrile;

condi ti ons:

colum: Symmetry C18 2.1*50 nnj nobil e phase:

flowrate: 0.6 rﬂ/mnl 8detect

or:

10% acetonitrile

d6- DMSO; 4300 71

to

W 210 nm 3) LCI M5
acetonitril e/ H20

(0.1% formc acid); gradient: 10% acetonitrile to 90% acetonitrile; flow
rate: 0.5 Imn,. detector, 1N 210 nm-146 211: Methyl 6- 2- 2- 1 |'-Dj
henvl - 4- vl met hoxv henvl ethyl 5-tern-buroxv-5- oxpyeht|vl )Piamiicaio:lata
methvlInicotinate p A solution of 132.0 ng (0. 29 m@]b) qf XXaI@,{‘l of
DMF was adnl xed with 198.5 ng (1.44 mmol) of potassiym 18, PPI'Ql ny
(0.32 mmol ) | @fammme pyl - 6- (br onogigfchy: ) ni cotin ate| and ! mt of
KI. The m X urgm%s stirred at 10 room tenperaturge foraIF’J'%é%L8‘]531)\!c1dEi‘hca)'ﬂ’ﬁ'u
reaction was nonitpred by thin-layer chromatography. {Theagabtehii@ntmes
adm xed with water|and extracted with ethyl acetjate/ dycl ohexane, 1:1. The
conbi ned organi ¢ phases were dried over Na, SO4 and tre soI \Im])vvas
renoved. The }Qllxu'u Was— pur fied—chromat ugl apln € jdg ;‘ﬁ M Eﬁ)O’ MHz,
(from CDCl3): 6= 1.31-1.57
XXa and ﬁ@\(é (m, 4H), 1.40 (s, 9H),
2-meth- ) 2.11 (t, J = 7.0 Hz, 2H),
oxy-4- 2.51 (1, J = 7.0 Hz, 2H),
methoxy- 2.68-2.78 (m,2H), 2.81
carbonyl- -2.92 (m, 2H), 3.66 (s,
benzyl 2H), 3.80 (s, 3H), 3.87
chionde) (s, 3H), 5.05 (s, 2H),
6.81-7.64 (m, 16H).
215 0 556 |[H NMR (300 MHz,
O Q\/\ /\/\)Lo/k
(from O N CDCl3): § = 1.34 — 161
o)
XXaand K@\Wé (m, 4H), 1.40 (s, 9H),

3- o © 2.03-2.16 (m, 2H), 2.35
methoxy- - 2.55 (m, 2H), 2.64 -
4-meth- 276 (m, 2H), 2.77 -
oxycar- 293 (m, 2H), 3.59 (s,

bonyl- 2H), 3.79 (s, 3H), 3.84
benzyl (s, 3H), 5.04 (s,2H),
chloride) 6.73-7.73 (m, 16H).




cycl ohexane/ ethyl acetate 10:1). 15 Yield: 55.8%' H NVR (300 MHz, CDCK3)o &t
=1.16 - 1.58 (m 4H), 1.40 (s, 9H), 2.11 (t, J = 7.2 Hz, 2H), 2.54 (t, J =
6.4 Hz, 2H), 2.70 -- 2.81 (m 2H), 2.82 - 2.92 (m 2H), 3.81 (s, 2H), 3.89
(s 3H) 5.04 (s, 2H), 6.82 - 7.62 (m 14y, 8.04 - 8.17 (m 1H, 9.02 -

9. 08 (m 1H). 20 The foll ow ng conpounds were prepared anal ogously: 24 ~E
204 -147 Physical data: Yield "HNWVR (Sin ppm
Exanpl eSt r ugtoref94-seteetoen—t—e+—LE- Mo {(massi+etenton-ti+pefmnl)—) ' H
NVR (300 MHz, 212 ] | 01 / CDCl fN 66. 4S' 1 39 3 3) Yields r orRhygisal dataxxa’
??fjlgl-i):, 6.16432’ 1.52 (m 0 2-04H), 2.07 (t, J = 7| {5k, ﬁ?ﬁﬂﬁi(%’am'?pm, |47
Example Structure selection)”’ or LC/MS

(mass/retention time

[min])?
216 O @\/\ /\/\j\ J< 577 '"H NMR (300 MHz,
(from O N ° CDCly): 8= 1.34 - 1.59
XXa and (md4H), 140 (s9H),
4-meth- N 2.11(t, J=7.0 Hz, 2H),
OXY- 246 (t,J =7.0 Hz, 2H),
carbonyl- 2.62-2.74 (m, 2H), 2.78
methyl- -2.90 (m, 2H), 3.56 (s,
benzyl 2H), 3.58 (s, 2H), 3.65
chloride) (s,3H), 5.05 (s,2H), 6.80
~7.64 (m, 17H).
217 /j< 50.1 [LC/MS: 4.52 min, m/z
(from Q\/\N =614 (M+1).

o

XXb and ° bw
O

4- o

methoxy-

carbonyl-
benzyl

chlonde)




[

carbonyl-2H), 2.65 - 2.75 (m benzyl 2H), 2.77 - 2.87 (m chloride)2H)¢ B &l
(s, 3H, 3.90 (s, 2H), 5.05 (s, 2H), 6.78 - 7.80 (m 17H). 213 0 85.5H NMR
(300 MHz, (from | o NCDC13): S =1.35 - 1.64 XXa and(m 4H), 1.40(s, 9H),
3-t-1.57 (s, 9H), 2.10 (t, J =0 O butoxy07 2 Hz, 2H), 2.47 (t, J =
carbonyl -6.4 Hz, 2H), 2.66 - 2.76 benzyl(m 2H), 2.79 - 2.91 (m
chloride)2H), 3.63 (s, 2H), 5.05 (s, 2H), 6.80 - 7.92 (m 17H). - 148

Physi cal data: Yield 'HNWR (8 in ppm ExanpleStructure(%selection)') or
LC M5 (mass/retention tinme [mn) )2 214 i 1 I O HNWR (300 MHz, (fromN

42.8CDC 8 | 3) 218:  5-f{2-f2-(1.1"-Biphenvi-4-vimethoxy)phenvlJethvl}{2-methoxv-4-{methoxv-

carbonvl}=benpvl]—-amino Jpentanoic acid hvdrochloride

H—CI
5 O~
A solution of 96.7 mg (0.15 mmol) of the compound from Ex. 214 in 3 m! of dioxane
was mixed with 5 ml of 1 M HCI in dioxane. The mixture was stirred at room
temperature and the reaction was monitored by thin-layer chromatography. After the
10 reaction had ended, the solvent was removed and the product was purified

chromatographically (silica gel, CH;Cl:/MeOH 10:1).

Yield: 51.8 mg (55.2%)

'H NMR (400 MHz, DMSO-dg): § = 1.37 ~ 1.49 (m, 2H), 1.59 - 1.80 (m, 2H), 2.03

- 2.26 (m, 2H), 2.95 — 3.37 (m, 6H), 3.83 (s, 3H), 3.87 (s, 3H), 4.34 (s, 2H), 5.15 (s,
15 2H), 6.82 - 7.77 (m, 16H), 6.45 (bs, 1H), 12.08 (bs, 1H).

The following compounds were prepared in an analogous manner, where further

hydrolysis of the monoester was achieved in the following manner:

A mixture of 0.078 mmol of monoester, I ml of water, 200 i1 of 45% strength NaOH
20 and 2 ml of dioxane was stirred at room temperature for 16 h. The mixture was

acidified with 1 N HCI and the solvent was removed. The residue was taken up in

ethanol and the sodium chloride formed was filtered off. The product was purified

chromatographically (preparative thin-layer chromatography, EtOH).



= 1.31 - 1.57 XXa ando(m 4H), 1.40 (s, 9H), 2-meth-2.11 (t,J=7.0Hz] 2} il
oxy-4-2.51 (t, J = 7.0 Hz, 2H), nethoxy-2.68-2.78 (m2H), 2.81
carbonyl--2.92 (m 2H), 3.66 (s, benzyl2H), 3.80 (s, 3H), 3.87 chloride)(s,
3H), 5.05 (s, 2H), 6.81-7.64 (m 16H . H{NYR (300 MHz, 215 1 (f i | |
55.6CDC1L onN 8 34 6 . 3): r=- 1. 1 XXa ando (m 4H), 1.40 (s, 9H), p
3-02.03-2.16 (m 2H) 2. 35 methoxy-- 2.55 (m 2H) 2.64 - 4-neth-2. 76 (m
2H), 2.77 - opyear—2-93—m—2H-—3-59—-{(s—bony ,_.,Y, 13 95 —3H) 84
1€

Phys:cal data '

(%) | "H-NMR (8 in ppm,

Example Structure selection)” or LC/MS

(mass/retention time
[min])®

219 69.4 '"H NMR (300 MHz,

(from 0O DMSO-dg): & = 1.38 -
O @\/\N/\/\)LOH

XXa and @ z S 1.77 (m, 8H), 2.21 -

cthyl HHOJ’\{ 235 (m, 4H), 3.02 -

5-bromo- o™oH | 3.26 (m, 6H), 3.27 -
pentanoate 3.60 (m, 2H), 5.02 (s,
analo- 2H), 6.64 - 7.69 (m,
gously to 13H), 9,14 (bs, 1H),
211 and 12.10 (bs, 2H).

218)

220 @/\N N 773 |LC/MS: 3.61 min [m/z
(from 212) O o) ﬁ =552 (M+H}]

L0
221 39.8 'H NMR (400 MHz,

(from 213) O o DMSO-dy): § = 1.42 (t,
N/\/\)J\ J =73 Hz, 2H), 1.58 -
1.86 (m, 2H), 2.15 (1, J

= 7.3 Hz, 2H), 2.86 —
0* “oH 3.25 (m, 7TH), 445 (s,
2H), 5.14 (s, 2H), 6.67
~ 8.33 (m, 17H), 12.18
(bs, I1H), 13.12 (bs,1H).




3H),

benzyl (s,
Physi cal

LC M5 (mass/retention tine [mn])2) 216 0 57.7'H NVR (300 MHz,
1.34 - 1.59 XXa andl(m4H),_{s+40 (s,9H), 4-nmeth-2.11 (t, J
7.0 Hz, 2H), 0 O oxy-2.46 (t, J

CDC13): b

2.78 nmethyl--2.90 (m

5.04 (s, 2H),

chloride)6.73-7.73 (m 16H)
data: Yield '"HNVR (S in ppm ExanpleStructure(% selection)’

L -4 19700
or

roLd4 2°
(fromN

chloride)(s,3
mn, mz (frop ~N - ~~

Example

Structure

(%)

= 7.0 Hz, 2H), carbonyl-2.62-2.74 (m 2H),
2H), 3.56 (s, benzyl2H), 3.58 (s, 2H), 3.65
C NC (c oLn 6-20 7 64 (m 17K\ 217k50. ALCI NS4 52
AN I O INCEESL B UTOT OS5 (1Y R A G A e ;
O= 614 (Mrl). XXb and0 | 4-QYicld Physical data:

'H-NMR (8 in ppm,
selection)” or LC/MS
(mass/retention time

[min])”

222
(from 211)

44.6

'H NMR (400 MHz,
DMSO-dg): & = 1.38
1.49 (m, 2H), 1.62
1.75 (m, 2H), 2.17 (.
= 7.3 Hz; 2H), 3.01
3.11 (m, 2H), 3.12
321 (m, 2H), 3.22
346 (m, 3H), 3.84 (s,
3H), 4.62 (s, 2H), 5.14
(s, 2H), 6.82 — 8.39 (m,
16H), 9.08 (bs, 1H).

J

223
(from 215)

cl”

32.8

'H NMR (400 MHz,

DMSO-dg): & = 1.28
2H), 1.60

1.53 (m,
1.83 (m, 2H), 2.08
2.25 (m, 2H), 2.93
3.39 (m, 6H), 3.75 (s,
3H), 3.87 (s, 3H), 4.39
(s, 2H), 5.15 (s, 2H),
6.77 — 7.80 (m, 16H),
10.26 (bs, 1H), 12.11
(bs, 1H).




met hoxy- carb
5-112-12-UU. 1
car bon |

onyl -

benzyl
' - Bi phenvl-4-vlniethoxv)phenrvl]ethvll
ben I -amno en tan oic acid hydrochloride OH 5 A solution of 96.7

chl ori

de) -150 218:

74 FED 2004

f 2-met hon' - 4- (net ho) cv-

nmg (0.15 mmol ) of the conpound fromEx. 284 .in 3 m of dioxane was m xed
i n di oxane.
tenperature and the reacti on was nonitored by t hi n- Iayer chromat ogr aphy.

Wlth5n1 of

‘After the 10

1 M HC

ranect.:
rocactiul Ul

The m xture was stirred at

+ hn ol
tnre—sorvent

A\AIDC '

oML

room

thao nr nr~|||r\

t

had andad
was purified | chromatlographically (S|I|ca gel &hﬂ@hCH EEW%ﬁﬂdeeld
51.8 mg (55.2% 'H NVR (400 MHz, DMBO-d(,): S 1 @Q&?] F%B 1./59 -
1.80 (m 2H),| 2.03 - |2.26 (m 2H), 2.95 - 3.37 (n1%gﬂ) §$ {OMmppm 4 g7
(s, 3H), 4.34 Esamplel|, 5.15 (s, Stbetdfd), 6.82 -- Reledifd)? oPLEPIS DS,
1H), 12.08 (bs, 1 H).[ The follow ng conpounds wer preaared i n an anal dgous
manner, where| further, hydrolysis of the nonoestel was] ahdse/vatehtion tintee
follow ng manner: A mixture of 0.078 mmol of nonog¢ster} 1 nl_of wpter 200
ul of 45% striength N@OH 20 and 2 ml of di oxane s st|rred HEMoom
tenmperature flor zbg h.] The mxture was acidified Wggly Wﬁ@@ 60 T
sol vent was rlenoved. |The residue was taken up in |ethapol "and t'he sodi Um
chloride for mag6jii [fered of f. The pgefluct was|puri [DMEO- dﬁ) d = 134 -
chromat ographi cal |l y i n-layer chr 1tography, -
r.tn L1 1 - 251 VYiel ' Jin ppgml (m C}? 158 -
Exanpl eSt ruct|ur esel eq ss/retentijon t ﬂﬁb{éﬂiﬁi QIG(LJ
= 7.4 Hz, 2H), 2.91 -
2
o 3.23 (m, 6H), 3.58 (s,
3H), 3.68 (s, 2H), 4.33
(s, 2H), 5.15 (s, 2H),
6.82 — 7.77 (m, 17H),
10.12 (bs, 1H), 12.11
(bs, 1H).
225 ot 700 'H NMR (400 MHz,
@]
f: O DMSO-dg): 8 = 1.36 —
(from N,\/\)L d)
XXa and : 1.52 (m, 2H), 1.59 -
4- 0] 1.79 (m, 2H), 2.04 -
methoxy- 2.24 (m, 2H), 2.89 -
carbonyl- 3.26 (m, 6H), 3.81 (s,
benzyl 3H), 4.43 (s, 2H), 5.14
chloride (s, 2H), 6.76 — 8.13 (m,
analo- 17H), 10.24 (bs, 1H),
gously to 12.09 (bs, 1H).
211 and

218)




21969. 4'H NWVR (300 Mz,

TA~~IOH 1.77 (m 8H),

F3.26 (m
7.69 (m gously tol3H)

(400 MHz,

(m 2H),
5.14 (s,

(from\
2.21 - ethyl

%~ 0 DMBO- d6):

S

HOF 2.35 (m 4H),

1.38 -
3.02 - 5- broqp p[
64"

XXa and ' i

5

.6H), 3.27 - pentanoate3.60 (m 2H), 5.02 (s, anal o-2H),
9,14 (bs, 1H), 2lis@and12.10 (bs, 2H). 218) 220 !
77.3LC/MS: 3.61 min [mz N ON (from212)O= 552 (MrH)] o | ~ 'O 22139. 8H NMR
(from 213)0 DVBO-d6): 1.42 (t, f | J =7.3 H, 2H), 1.58 - 1.86
2. 15— =-F3Hz—2H)—2386 0—eH325-fm—AH—445—(ts—2H),
oH),| 6.67 - |8.33 (m 17H), 12.18 (bs, |H)Y1§1§ Bysiqal dgra:
(%) ]H—NMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])®
226 @\/\ ,\/\/(ﬂ-l 100 |LC/MS = 4.09 min, m/z
(from 216) : '*L@:L o =552 (M+H).
J oo
227 OH 76.9 |LC/MS = 3.60 min, m/z
Q\/\N/\/\/go
(from 212) ) =538 (M+H).
O
§ *l :
228 OH 78.9 |LC/MS = 3.29 min, m/z
(from 211} o ~ =539 (M+H).
NI = OH
J 5
229 Q\/\ /\/\/tl 76.2 [LC/MS = 3.42 min, m/z
(from 214) ) N © = 568 (M+H).
O \n(OH
o




2 4FF 7004 - 152 Yield Physical data: (% '"HNVR (6 in ppm
Exanpl eStruct uresel ection)' or LG/ MS (mass/retention time [nin])" ) 222440q70
"H NWR (400 MHz, (from 211)DVsO-d6): 8 = 1.38 - CIH 01.49 (m 2H), 1.62 -
1.75 (m 2H), 2.17 (t, J =7.3Hz;2H),3.01t553.11 (m 2H), 3.12 - 3.21 (m
2H), 3.22 - 3.46 (m 3H), 3.84 (s, 3H), 4.62 (s, 2H), 5.14 (s, 2H), 6.82 -
8.39 (m 16H), 9.08 (bs, 1 H). 223C]~, H32.8 H NWR (400 MHz, (from
215) ODVBO- d6) —S——31+28 -E3-{m—2H-—4+-60—01-83 (m—2H)—2-08 2-
(m 2H), 2.93[- 3.39 (m 6H), 3.75 (s. 3H), 3.87 |(@eld3y) Physiel data: oy
5.15 (s, 2H),|6.77 - |7.80 (m 16H), 10.26 (bs, 1H), {1354 ). 2 4
FE.ii 2004 -153 (7| PR G50 pof,

Example Structure selection) or LC/MS

25

(mass/retention time

[min])?

230 @\/\ ,\/\,T 79.2 |LC/MS = 3.32 min, m/z
(from 215) ) N © = 568 (M+H).

76.2 |LC/MS: 3.99 min, m/z

> @/\ /\/\/(le
(from 217) I { o =558 (M+H).

232 4-f((4-carboxvburl}{ 2-[2-{{4-{ 2-(4-hvdroxyphenvl)ethvl [ benzvl}oxyiphenyl ] -

ethyvlJamino)methvl ] benzoic acid

27 mg (0.037 mmol) of methyl 4-{{{2-[2-({4-[2-(4-{[tert-butyl(dimethyl)-
silylJoxy}phenyl)ethyl]benzyl }oxy)phenyljethyl} (5-ethoxy-5-oxopentyl)amino]-
methyl}benzoate from XXI are dissolved in 10ml of THF. 0.03ml of

tetrabutylammonium fluoride (1M solution in THF) are added, and the solution 1s




Physical data: Yield "HHNWR (S in ppm Exanpl eStruct ure(% sel ection)'

LC MS (mass/retention time [nin])'' 22448.8 H NVR (400 MHz, (from 216)4\F

0 DMBO-4): \1.34 - | ~11.51 (m _H, 1.58 - 1.80 (m 2H), 2.16 (t, J

=7. 4Hz, 2H), 291- 3.23 (m 6H), 3.58 (s, O.sgH), 3.68 (s, 2H), 4.33 (s, 2H),
5.15 (s, 2H), 6.82 - 7.77 (m 17H) 10.12 (bs, 1H), 12.11 (bs, 1H). 225

\ 70. OH NVR (400 Mz, (froerIVISOd © 1.36 - XXa and, 1.52 (m 2H) 1 59 -

40179 (N WO SR 2L A 00 SRRl BRI 3,20, 01
anal o-17H), 1%5%(3(1@5(115%!\@1’ 99U ¥ TRltan8P d 85 mi WM aqueous sodium hydroxide
solution, 45%, and 0.2 ml of dichloromethane are added, and the solution is stirred at
RT for 8 hours. The mixture is concentrated, water is added and the solution is
5 acidified using sulphuric acid. The solid is filtered off and dried.
Yield: 20 mg (93% of theory)
'H-NMR (300 MHz, MeOD}: 8= 1.45 (m, 4H), 2.30 (t, 2H), 2.80 (m, 4H), 3.00-3.40
(m), 4.80 (s, 2H), 5.00 (s, 2H), 6.60 (m, 2H), 6.90 -7.30 (10H), 7.50 (d, 2H), 8.00 (d,
2H).

u



211 and 218) 24 FE{:i ~> - 154 YieldPhysical data: (%' H NVR (S in PprAF3 10t
Exanpl eStructuresel ection)' or LCIMS (nmass/retention tinme [mn])2
2260HI00LCIMS = 4.09 min, mz (from216)G1%H52 (MHH). O CH | ~-

22776.9LCIM5 = 3.60 min, rn/z (from?212)N 538 (MtH). 1 ]:) OH

2280H78.9LC/ M5 = 3.29 min, mz (from211)O N 539 (MtH). ¢ N L11CH

Patent Claims

1. Use of compounds which are also capable of stimulating soluble guanylate
cyclase independently of the haem group in the enzyme, for preparing
5 medicaments for the treatment of cardiovascular disorders, such as angina

pectoris, ischaemia and cardiac insufficiency.

2. Use of compounds which are also capable of stimulating soluble guanylate
cyclase independently of the haem group in the enzyme, for preparing

10 medicaments for the treatment of arteriosclerosis, hypertension,
thromboembolic disorders, venous disorders and fibrotic disorders, such as, in

particular, hepatic fibrosis.

3. Compounds of the general formula (I)
15
3
(R}, /x—(Ff)n
W . ()
U—A—R
AN
T
Y
in which
v is absent, O, S or NR*,
20 -
in which -
R* is hydrogen or methyl,
25 Q is absent, straight-chain or branched alkylene having up to 9 carbon

atoms or straight-chain or branched alkenediyl or straight-chain or
branched alkinediyl having up to 4 carbon atoms which may be

monosubstituted by halogen,



2290H76. 2LCIMS = 3.42 min, mz (from214)568 (MtH). ~OI f CH ~I O 72 & oy
FED 7001 -155 Physical data: Yield "HNWR (S in ppm oo e
Exanpl eStructure(% selection)') or LCIMS (nass/retention time [mn])2} 230N
79.2LCIMS = 3.32 min, mz (from 215_)%;?_568 (MtH) . f i OHO 23176. 2LQAVE:
3.99 mn, mz (from217) " " = 558 (MFH). a o 232:

heiivl)ethvil beii--vlloxv)phe??vlil- ethi,llayiii?zo)i? ethvllbei7zoic vil
ben~vl | oxv)phen ethyl )am no)nethvl Jbenzoic acid OH5 27 ng (0.037 mmol)
of methyl 4-{ [{2-[2-({4-[2-(4-{ [tert-butyl (dinmethyl)- silyl]oxy

} phenyl ) et hyl ] benzyl } oxy)phenyl]ethyl } (5-ethoxy-5-o0oxopentyl)am noj-

Y is H, NR®R®, cyclohexyl, phenyl, naphty] or a heterocycle from the

group consisting of

N NN NN SN
o U C
0050 5 0
2 SN o N NP2

which may also be attached via N,



met hyl }benzoate from XXl are dissolved in 10 M of THE. 0.03 m of ;@ : :m
t et rabut yl anmoni um fl uoride (1M solution in THF) are added, and the

solution is - 156 stirred at RT for 1 hour. The solvents are evaporated
under reduced pressure. The residue isl3i-ssolved in 2 m of nethanol. 0.05
m of aqueous sodi um hydroxi de solution, 45% and 0.2 m of

di chl or onet hane are addedﬁhef'@—'\%tcg*@iié@d%ggrﬁa%ﬁld&:chgﬁged?@hon { EOfS‘HE%ﬁ“nl% S.

The m xture is concentrated, watér Is ad ol uti on
aci di fi ed using sul phuri by astraightfdheinsairi transhedi latlet,edtraiight-etiath dori dehnchéce! d:

20 ng (93% of theory) 'H NVR, (30Q ,. MeQD): 8= 1.45 (m 4H), 2.30 (t,
2H), 2.80 (m 4H), 3.00- 3‘!1\4&@?1’ ?%15%8@ Qfga?armhyﬁi abkimy, @}g@%m@r@mneh@d
2H), 6.90 -7.30 (10H), 7 d orQ: 00 ( : I -1 157
Patent Clains 1. Use of g%?r%%u?ltcrégﬂv\thﬁhgﬁ gf ebqaach%&*)caé%%%glé(gég é?a?%lcg 1inn%r

sol ubl e guafiyl ate cycl abmntlvde helogamalkyl, oftralghe-chds nargb@thed Nhdlf@neAEME,
for preparing 5 nedicanents for the treatnent of cardiovascul ar disorders,
such as angi na pect ori shayigg iheshacase 8P daddaehon aiems.f strei ghirelain 2r branshest

conpounds which are al so I f j in I e 3 lbase
i ndependently of the haeﬁfﬁ?@%ﬁ?gln@?\%{%@n&z%%q g?%?’ %@pggﬁﬁg§ﬁf8§§rements
for the treatment of artdiR'OOR'epSONR'MYBert ension, thronboenbolic

di sorders, venous disorders and fibrotic disorders, such as, in

particul ar, hepatic fibr8sV¥Bich3  Conpounds of the general fornula (1) 15
X-(R)n %N U AR (I) 20 in which Vis absent, 0, S or NR4, in which

RS is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms, or straight-chain or branched halogenoalkyl

having up to 4 carbon atoms,

15 R’ is hydrogen, or straight-chain or branched alkyl having up

to 4 carbon atoms,

R%: R® R'" and R independently of one another are hydrogen,
straight-chain or branched alkyl having up to 4 carbon
20 atoms or phenyl,
where the phenyl radicai may be mono- to trisubstituted by
F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
acetylamino, NO;, CF;, OCF; or CN,
25 or two substituents R® and R’ or R'! and R may be
attached to one another forming a five- or six-membered

ring which may be interrupted by O or N,

R is hydrogen, straight-chain or branched alkyl having up to
30 4 carbon atoms or phenyl,
where the pheny! radical may be mono- to trisubstituted by

F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,



R4 is hydrogen or nethyl, 25 Qis absent, straight-chain or brancheg ffp
al kyl ene having up to 9 carbon atons or straight-chain or branched

al kenediyl or straight-chain or branched al ki nediyl having up to 4 carbon
atons which nmay be nono substituted by‘hh1ogen - 158 Y is H, NR3R9,

cycl ohexyl, phenyl, naphtyl or a heterocycle fromthe group consisting of
N U HNNIZI-I N U whlch may al so t d;. 1 i C
radicals may in each case be mggﬁtﬁo%@%ubggﬁzm%ﬁyl %tﬁl&al gl‘h)t c%m:n or
branched al kyl, straight-chain @ﬁﬂﬂammuhéﬁh,QFKémQFgosEMalght chain or

br anched aIkinyI, straight-chain or branched al koxy, straight-chain or
branched al koxyal koxy, straight-chain or 5 branched hal ogenoal kyl,

strai ght-chai n or branchggyBalie E'f?@l'eﬁn‘? g‘ﬁ‘é g%k nf!asﬁﬁ&?no%s?o{#i% s?mﬁg%

carbon atons, straight-chain or ranc aving 3 to car

atoms, F, Cb, Br, |, NO2bysRenyl ngrocwzﬁ@mmecgmmmai f in which 10
R6 is hydrogen, stral ght-chain or branched al kyl having up to 8 carbon
atons, or straight-chain branch aI ogenoal k havi ng \o 4 carbon
atons, 15 R7 is hydrogen, I %tral aln or T%%:: ed aIk h ing up to
4 carbon atons, 20 25 30 ,/

<\:}

: 9 @ oo

Lo
CRGRSRY;

which may be attached directly or via a group O, S, SO, SO,, NR?,
SO;NR’, CONR’, straight-chain or branched alkylene, straight-chain
10 or branched alkenediyl, straight-chain or branched alkyloxy, straight-
chain or branched oxyalkyloxy, straight-chain or branched
sulphonylalkyl, straight-chaih or branched thioalkyl having in each
case 4 carbon atoms and which may be mono- to trisubstituted by
straight-chain or branched alkyl, straight-chain or branched alkoxy,
15 straight-chain or branched alkoxyalkoxy, straight-chain or branched
halogenoalkyl or straight-chain or branched alkenyl having in each
case up to 4 carbon atoms, F, Cl, Br, I, CN, SCHs, OCF;, NO,, NR®*R®
or NR™“COR",

20 in which




Rs, R9, Rl11 and R 2 independently of one another are hydrogen, 7 fFBZGGL
strai ght-chain or branched al kyl having up to 4 carbon atons or phenyl,
where the phenyl radical may be nono- to trisubstituted by F, d Br,
hydroxyl, methyl, ethyl, n-propyl, i-priépyl, - n-butyl, s-butyl, i-butyl,
t-butyl, methoxy, ethoxy, am no, acetylam no, NO2, CF3, OCF3 or CN, or two
substituents R8 and R9 14R11 and | be...; - r
formng a five- or si x-Orr%nbered rﬁ%d%‘%hﬁlﬁgﬁgg&?ﬁ??&%ﬁg e@ﬁg@ag%@ruq\l,
Rl i s hydrogen, straight-chain or forgoabes aednkylorhgvicaylRavife 340 EERHoh
atons or phenyl, where the phenyl radical may be nono- to trisubstituted by
F, d Br, hydroxyl, methyl, ethyl, a®msropyl, i-propyl, 2 4 FED 22 n-butyl,
s-butyl, i-butyl, t-butyl, nethoxy, ethoxy, am no, acetylam no, NO2, CF3,
OCF3 or CN;, and/or the cyclic radicals may in each case be nono- to
trisubstituied 5 by phenyd or a heterocycle fromthe group consisting of
SANUNMH,,/ NI'I r 11-1 OO0 N H 10 15 which may be attached directly
or via a group 0, S, SO SO2, NR4, SO2NR7, CONR7, straight-chain or
branched al kyl ene, straight-chain . qr .branched al kenediyl , straight-chain
or branched al kyl oxy, st?lgi ght- chi Hdrcg}Pe%’rsérr?&ak’Zﬁh%}Qfélbmg@?lﬁqu‘avmg up
strai ght-chain or branched sul phowyiatdtybn aﬁ:ﬁﬂs@%gélﬁh@lﬁimoroﬁramﬂ%h@ﬁyl

t hi oal kyl having in each case 4 carbon atons and ich may be nono- to
trisubstituted by having up to 12carbon atoms, "aryl having 6 to

B 10 10 carbon atoms, an aromatic heterocycle having 1 to
9 carbon atoms and up to 3 heter;)atoms from the group
consisting of S, N and O or cycloalkyl having 3 to
8 carbon atoms, which may furthermore optionally be
substituted by F, Cl Br, hydroxyl, methyl, ethyl,

15 n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl,
methoxy, ethoxy, amino, acetylamino, NO;, CF;, OCF;

or CN;
and/or the cyclic radicals may be fused with an aromatic or saturated
20 carbocycle having 1 to 10 carbon atoms or an aromatic or saturated
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms
from the group consisting of S, N and O,
R’ is hydrogen or fluorine,
m is an integer from 1 to 2,

W is CHQ, -CH2CH2—, CHzCHzCHz CH=CHCH2,

30 U is -CHz-,



straight-chain or branched al kyl, straight-chain or branched alkoxy,7,_,_nm'
strai ght-chain or branched al koxyal koxy, straight-chain or branched LA FEu
hal ogenoal kyl or straight-chain or branched al kenyl having in each case up
to 4 carbon atons, 'F, d, Br, 1, CN, sd3- OCF3, N2, NRSRO or NRL4COR17,
20 in which 2 4 F E El 2004 -161 Rio'is hydrogen, straight-chain or

branched al kyl havi gg up; d , I Vi 3 to 8
carbon atons, 5 ang 10 féﬁhggﬁﬁ%%qh%?lg%etﬁ%g@’ghg tl%%*%élﬁon&])gg? gRChed
al kyl having up to 12 carbisnbaitaws byshetailgbthythapropg!, itfresnshesusl, ke,
having up to 12 carbon atEnE aryl having 6 to 10_carbon atons, an
aromatic heterocycle haviREY: ttotylgCha x3t BhexahdChPBr o 3 het er oat ons
fromthe group consisting of S, N and O or cycloal kyl having 3 to 8
carbon atons, which may furthernore optionally be substituted by F, C Br,
hydroxyl, n®thyl, eRhyl,is ®OOR3hy!, i-propyl, n-butyl, s-butyl, i-butyl,
t-butyl, nmethoxy, ethoxy, am no, acetylam no, NO2, CF3, OCF3 or CN;
and/or the cyclic radicals nmay be fused with an aromatic ar saturated
carbocycle having 1 to 1 & %Eon atons or an aromatic or saturated

het erocycl e having 1 to carpbon atons and up to 3 heteroatons fromthe
group consisting of S, Nand 0, R3 is hydrogen or fluorine, 25 mis an
integer froml to 2,

- R* is hydrogen or straight-chain or branched alkyl
_ 10 having up to 4 carbon atoms,
X is straight-chain or branched alkylene having up to 8 carbon atoms or

straight-chain or branched alkenediyl having up to 8 carbon atoms
which may in each case contain one to three groups from the group

15 consisting of phenyl, phenyloxy, O,CO and CONR™,
in which
R is hydrogen, straight-chain or branched alkyl having up to
20 6 carbon atoms or cycloalkyl having 3 to 6 carbon atoms,
n islor2,

R! is COOR¥,
25 in which

R* 15 hydrogen or straight-chain or branched alkyl

having up to 6 carbon atoms.

30 4. Compounds according to Claim 3,

in which

Vv is O,
35



Wis CH2, -CH2CH2-, CH2CH2CH2, CH=CHCH2, 30 U is -CH2-, 24 -162 A iS,, rcn 4
phenyl, pyridyl, thienyl or thiazolyl whi ch may opt i onal | y be nono- {4 FEE 2
trisubstituted by nmethyl, ethyl, n-propy i -propyl, n-butyl, i-butyl,
s-butyl, t-butyl, CF3, nethoxy, ethoxy,‘ﬁ Br, 5 R2 is COOR24 in

which R24 is hydrogen or straight-chain or branched al kyl 10 having up to
4 carbon atons, X is straight-chain or branched al kyl ene having up to 8
carbon atonms or st f&ights -‘gﬁ‘é%hh cBRnr reched atkilene drying hiavtorfycaplont a3018s or

carbon atoms which may kwigRcdhalkAse teRthad @u&ﬁéchyloo; Rt hﬂE}%P% erﬁ{%%
group 15 consisting of hen ghen yl oxy S
hydrogen, strai ght-chain %’rneg’ry!ih EEUBII‘WICHW&O@F@’%‘}SMCB maydneen@rmsbmuacd)ns
or cycloal kyl having 3 tbyHBalegéhon atons, nis | or 2, R is COOR35, 25 in
whi ch R35 Im§ hydrogen or stral ght chain or branched al kyl having up to 6
carbon ato 30 4. Corrpounds cordlngto Claim3 in which Vis O 35

-163 5 Qis straight- chaierfFrYC shdhehensl @y hetesosyeld figmuhe goup corsiwting o&t oms
or straight-chain or _branched al kenediyl or straight-chain or branched

NN N P(%
) I
N/ _~N N .=

Sf/3 Oi /> S o N HN‘\ /5
N:]:\

/

\Z

! @
slelNe A

where the cyclic radicals may in each case be mono- to trisubstituted

10 by- straight-chain or branched alkyl, straight-chain or branched
alkenyl, straight-chain or branched alkinyl, straight-chain or branched
alkoxy, straight-chain or branched alkoxyalkoxy, straight-chain or
branched halogenoalkyl, straight-chain or branched halogenocalkoxy
having in each case up to 4 carbon atoms, straight-chain or branched

15 cycloalkyl having 3 to 6 carbon atoms, F, Cl, Br, I, NO,, SR®, NR*R®,
NR'COR'® or CONR''R'?,



al ki nediyl having up to 4 carbon atonms which may be nonosubstituted by, frg i)
hal ogen, Y is H, cycl ohexyl, phenyl or a heterocycle fromthe group
consisting of U where the cyclic radicals may in each case be nono- to
trisubstituted 10 by straight-chain orl@ranched al kyl, straight-chain or
branched al kenyl, straight-chain or branched al kinyl, straight-chain or
branched al koxy, straigm}w%n%in or branched al koxyal koxy, straight-chain

or branched hal ogenoal ky strai ght-chain or branched hal ogenoal koxy

having in each case up to 4 carbon atons, straight-chain or branched 15
cycl oal kyl having 3 to 6 carbon atons, F, O, Br, |, N2, SR, NRSR9,

NR7COR or CONR'R 2, -R$64 5l inn b ' g o

strai ght-chain or branched al kyl ﬁ%d\%iégnén’ abggt’gthc_@ﬁlcng%}rég}é%ao%gylol}avmc’ up to
strai ght-chain or branched haIoééW@QP@%NHSﬁhﬂﬁ%@ﬂﬂ$amdx4ﬂwah§bhﬂag@NB&yR7

i s hydrogen; or straight-chain BiviRé ape®darBbk¥orf3aving up to 4 carbon
atons, R8, R9, R' and R évi ndependently of one another are hydro en,

strai ght-chain or branch&d al kyf® IFVé{PI‘i’%?Q BbSEf%ighPf@&Hb%braa@lmﬁlsalbﬂgfmwwg
where the phenyl radical my betowedbot Sofnsj substituted by F, d Br,
hydroxyl, methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, i-butyl,
t-butyl, nmethoxy, et hoxy,san;in ’ acetylam no, NO2, CF3, OCF3 or CN, or two
substituents R8 and R4 oR R, BnderdIR'’nmgefzedenlyt athede t ancine aRot iRlkogen,

20 RI0"i & hydrogen, strai ont - char i R hn e nCLre A FHEOFHEE i (4 #esfbon

_ atoms or phenyl, ]

where the phenyl radical may be mono- to trisubstituted by

F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,

n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
15 acetylamino, NO;, CF;, OCF; or CN,

or two substituents R® and R® or R"' and RV may be

attached to one another forming a five- or six-membered

ring which may be interrupted by O or N,

20 R'® is hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or phenyl,
where the phenyl radical may be mono- to trisubstituted by
F, Cl Br, hydroxy]', methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
25 acetylamino, NO;, CF;, OCF; or CN;

and/or the cyclic radicals may in each case be mono- to trisubstituted

by phenyl or a heterocycle from the group consisting of



4 carbon atons or phenyl, where the phenyl radical may be nono- to 74 kG 280
trisubstituted by F, d Br, hydroxyl, nethyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, nmethoxy, ethoxy, am no, 25

acetylanlno NO2, CF3, OCF3 or CN, and/or ‘the cyclic radicals may in each
case be nono- to trisubstituted by phenyl or a heterocycle fromthe group
consisting of 2 4 FEt] 220L - 1655 10 15 S0 0/ N=k SANO\UWN S,,./N

p,,~N HN,'~Z N N) N which be att ed direct| via a 0, S, SO
S2, straight- chain or bfanched al fyl efpe, stralpht- hai n orj| branched
al kened'yl, straight-cha br an al kyl ox N ai ght - or

branched oxyal kyl oxy, straight- chai Mor branched sul phonyl al kyl ,
straight-chain or branched thioal kyl having in each case up to 4 carbon
atons and which may be nono- to trisubstituted by straight-ghain or

branched al kyl, stralght nai n or anched oxy a|g hai n or
branched alkoxyalkoxy ght- hai edohal alkyl or
straight- chain or branch-~ keny aV|ng Pﬂféach Ea§e up t6 4 carbon
atoms, F, d, Br, |, CN, SCH3 OCF3, NO2, NRBR9 or NR14COR17, in which R14

i s hydrogen, stralght chain or branched aIkyI having up to 6 carbon atons

or cycl oal kyl having 3 to@___\ar bon N:&t\ iand r%‘\m
/ \)

O N
S\?N & 0

SO Qo

which may be attached directly or via a group O, S, SO, SO, straight-
chain or branched alkylene, straight-chain or branched alkenediyl,

5 straight-chain or branched alkyloxy, straight-chain or branched
oxyalkyloxy, straight-chain or branched sulphonylalkyl, straight-chain
or branched thioalkyl having in each case up to 4 carbon atoms and
which may be mono- to trisubstituted by straight-chain or branched
alkyl, straight-chain or branched alkoxy, straight-chain or branched

10 alkoxyalkoxy, straight-chain or branched halogenoalkyl or straight-
chain or branched alkenyl having in each case up to 4 carbon atoms,
F, Cl, Br, [, CN, SCH;, OCF;, NO;, NR®R® or NR'*CORY’,

in which

15

R™ 1s hydrogen, straight-chain or branched alkyl having up
to 6 carbon atoms or cycloalkyl having 3 to 6 carbon

atoms,

20 and



- 166 5 10 R17 is hydrogen, straight-chain or branched al kyl having ?J 0
6 carbon atoms, straight-chain or branched al kenyl having up to 6 carbd rﬁ"’
atons, aryl havi ng 6 to 10 carbon atons, an aromatic heterocycle having 1
to 9 carbon atons and up to 3 het eroatléfe from t he group consisting of S,

N and 0 or cycloal kyl having 3 to 6 carbon atons, which may furthernore
optionally be substituted, by F, d, Br, hydroxyl,6 nethyl, eth

n-propyl, i-propyl, n-butyl’, s- butgﬁlh}’dfﬂgémt%m“hﬂb%lmﬂfbfaﬁﬁb@dﬁ@%)jfl haémgoxy

am no, acetylam no, NC2, CF3 OCF35 Btartdh afiild Qfraldhe cﬁéﬁﬁldrcbrﬁl?cﬂ gah I&ngpy
be fused with an aromatic or saturated car boc‘))/c I 'e Shavi n carb

atons or an aromatic or saturated R3YIRERRIORA @ﬁamSnwgh&vm&ﬁ wallemban ons

and up to 3 heteroatons fromthe gbR4Pak UAShELd Iﬁgteﬂicyée }NWIQ@ d%%lrbo%
hydrogen or _fluorine, 20 mis an integer from1 t Wi's -CH2-

~CH2CH2-, Wis -CH2-, 25 A is phendiP™in2edh H&ytoop?t h%ﬁ&ﬁ!ﬁy%éf%nﬁw tg(SOUP
trisubstituted by methyl, ethyl, dfblﬁfsﬁ@g”of $,-Rrary o ol;?blbhflkyl havend vl o

s-butyl, t-butyl, CF3, rrethoxy,
which R24 is hydrogen or straight- % ﬁﬁ 3F°%a‘fﬂ‘ﬂﬁb&‘adl e”%el‘?a(}?‘i?&]hﬁ? to

4 carbon atons, 2"; EE 2 N i -167substituted by F, Cl, Br, hydroxyl, methyl, ethyl,
n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl,
10 methoxy, ethoxy, amino, acetylamino, NO;, CF3, OCF;

or CN;

and/or the cyclic radicals may be fused with an aromatic or saturated
carbocycle having 1 to 10 carbon atoms or an aromatic or saturated

15 heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms
from the group consisting of S, N and O,

R’ 1s hydrogen or fluorine,

20 m is an integer from 1 to 2,

W is -CH5- or -CH,CH,-,

U is -CHz-,
25
A is phenyl which may optionally be mono- to trisubstituted by methyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, CF;,
methoxy, ethoxy, F, Cl, Br,
30 R?  is COOR¥,
in which
R* is hydrogen or straight-chain or branched alkyl

35 having up to 4 carbon atoms,



strai ght-chain or branched al kenediyl having up to 6 carbon atons, which
may each contain one to three groups fromthe group consisting 5 of

phenyl oxy, 0, CO and CONR30, in which R0 i s hydrogen, straight-chain or
branched al kyl having up to 6 carbon atons or cycloal kyl having 3 to 6
carbon atons, 10 15 R35 is hydrogen or straight-chain or branched al kyl
having up to 4 carbon atonms. 20 5. Conpounds according to Claim3, in
which Vis O 25 Q ixs st i@t chahbrUrafhed SRsndhkvihe VAL

carbon atons or straight-chain or bfaﬁ%ﬁ% Pgeﬁggglb %ﬁtgﬁyé rlﬁ% %Pﬁ or
branched al ki nedi yl havFiFighirhein ar bzanehed alkémlmitymgmg theb carbon atoms,
monosubstituted by hal ogalth n’i&& ééchscohkaxrpbfﬁé@h%x'o&@@?@ﬂ (f@ler @uphag%g}s&lg’c' e

fromthe grgup consi sti ng (5

HN |,-,. 3%~ N where th&f @Voéyf oﬁ:@rﬂ“ng n each case be nono- to
trisubstituted by straighwhiehain or branched al kyl, straight-chain or
branched 5 al kenyl, straight-chain or branched al kinyl, straight-chain or
br anched

R is hydrogen, straight-chain or branched alkyl having up to
6 carbon atoms or cycloalkyl having 3 to 6 carbon atoms,
10
n is 1 or 2,
R'  is COOR®,
15 in which

R* is hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms.

20 5. Compounds according to Claim 3,

in which
v is O,
25
Q s straight-chain or branched alkylene having up to 9 carbon atoms or
straight-chain or branched alkenediyl or straight-chain or branched
alkinediyl having up to 4 carbon atoms which may be monosubstituted
by halogen,
30

Y is H, cyclohexyl, phenyl or a heterocycle from the group consisting of

X is straight-chain or branched al kyl ene having up to 6 carbon atons ZorFfi 2



al koxy, straight-chain or branched al koxyal koxy, straight-chain or

74 FEB 200

branched hal ogenoal kyl, strai ght-chain or branched hal ogenoal koxy, C [P O

having in each case up to 4 "carbon atons, straight-chaln or branched
cycl oal kyl having 3 to 6 carbon atons,-F8-Cl, BT, |, N0O2, SR6 , NRR

10 NR COR' or CONR'R in which 15 R 6 is hydrogen, straight-chain or
branched al kyl having up to 4 carbon atom; or straight-chain or branched

hal ogenoal kyl  havi ng to 4 carbon 11 Ld 69 5 10 7 s hydr ogen
or straight-chain or franched aIkyI g up to c caNbon at FRS R9,
R' and R12 i ndependenglly of one ano her re hydro lstral aln or

branched al kyl havi ng 0 4 carbon onB or phe mhere henyl
radi cal may be nono- to trisubstituted by F, d Br, hydroxyl nmet hyl ,
ethyl, n- propyl, i-pr pyI n- butyl, s-butyl, |-butyI, t-butyl met hoxy,
et hoxy, am no, acety CF3 OLF3 or CN, pr two subst|tue is R8
and R9 or R11 and Rl a ached [ one ano formi ng/att\ ve- or
si x-menbered ring terr8ptemM by O @r 15 RHN{ s~zhydrogen,

straight-chain or branched aIk having ™p to 4 c on atons o phenyl,
where the phenyl radical may be nono- to trisubstituted by F, O Br,

hydroxyl, methyl, eth n- propyl i -propyl, n-butyl, s- butyl 1- utyI
t-butyl, methoxy, et hé \ am no, ,N N
/N \?N S\)

N
N
o

IZ(}

O QO O

Z._.

O

where the cyclic radicals may in each case be mono- to trisubstituted

by straight-chain or branched alkyl, straight-chain or branched
5 alkenyl, straight-chain or branched alkinyl, straight-chain or branched
alkoxy, straight-chain or branched alkoxyalkoxy, straight-chain or
branched halogenoalkyl, straight-chain or branched halogenoalkoxy,
having in each case up to 4 carbon atoms, straight-chain or branched
cycloalkyl having 3 to 6 carbon atoms, F, Cl, Br, I, NO, SR®, NR®R?,

10 NR'COR'® or CONR''R",

In which

R® 1s hydrogen, straight-chain or branched alkyl having up to
15 4 carbon atoms or straight-chain or branched halogenoalkyl

having up to 4 carbon atoms,



20 acetylam no, N2, CF3, OCF3 or CN;, and/or the cyclic radicals my ipcce 0
each case be nono- to trisubstituted by phenyl or a heterocycle frorﬁt’rﬁé”’ :
group consisting of 7 r Fr r nnnL ti L -170 N HNVN 5 10 15 which may be
attached directly or via a group 0, S-18®- SO2, straight- chain or branched
al kyl ene, straight-chain or branched al kenediyl, straight-chain or

branched al kyl oxy, straight-chain or branched oxyal kyl oxy, straight-chain

or branched sul phonyl al kyR’, str ad dregenadritraight-biiAm oh At HYdo@m i Yhvipavibng in
each case up to 4 carbon atons %n%:b whi ch may be nono- to trisubstituted by

straight-chain or branched al kyIC, gfll'aéﬁ%t -chain or branched al koxy,

strai ght-chain or branched al koxyal koxy, straight-chain or branched

hal ogenoal kyl or strai ghtzs ghgjm br. kenpyl havi i n_eagch, case up

to 4 carbon atoms, F, O~ ’Er’?}il : C{ZRI 1@%%2?&1@&310?@? tpelily’ e NE%Y‘H@@??

in which R12 is hydrogen, strai ghtightachiam or bractededlksl hyvinpawp ng 4parbdw 6

carbon atons or cycl oal kyl havi 'ﬁﬂm%&r%h@rr\ﬁar bon atons, 20 and -171 5 10 15
br ancihre

Rl ? is hydrogen, straight-chain or d alkyl having up to 6 carbon
atons, straight-chain or branchedher the ppeny! Hadica gnagpbe gogoctar thiswbstitwed by

aryl having 6 to 10 carbon atoms,ciaBahgaRkLE REHST OGKG! &-NBMpYL {-phoBy?
car bon n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
10 acetylamino, NO,, CF3, OCF; or CN,
or two substituerts R® and R’ or R!' and R¥ may be
attached to one another forming a five- or six-membered

ring which may be interrupted by O or N,

15 R" is hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or phenyl,
where the phenyl radical may be mono- to trisubstituted by
F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
20 acetylamino, NO;, CFs, OCF; or CN;

and/or the cyclic radicals may in each case be mono- to trisubstituted

by pheny! or a heterocycle from the group consisting of



atons and up to 3 heteroatons fromthe group consisting of S, N and 9 C ooy
I

cycl oal kyl having 3 to 6 carbon atonms, which may furthernore optionally ‘he'
substituted by F, G Br, hydroxyl, nethyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, |-butyI t- butyI néﬂﬂoxy, ethoxy, am no, acetylanlno

N2, CF3, OCF3 or CN; and/or t he cycllc radi cal s may be fused with an
aromati c or saturated carbocycle having 1 to 10 carbon atons or an aromatic
or saturated heterocycle ving 1 9 carbon a and up
het eroatons fromthe gr nsi st g\ f S N 4 rNogen or
fluorine, 20 mis an intleger) fromil tg 2, Wisl {?A Uis
-CH2-, 25 A is phenyl whi may optiNdnal ly be nono- totrlsu |tuted by
methyl, ethyl, n-propyl, i-propyl, n-butyl, 1-butyl, s-butyl, t-butyl,
CF3, nmethoxy, ethoxy, F, d, Br, 30 R2 is COO\I X|<: strai ght chain or
branched al kyl ene havi ng zg to 6 c on ato or s :e\ght /’G{h‘?l n or

ich

branched al kenedi yl having™p to bon aeach case
contain one to three groups#fro grouﬁ\,/,a"‘gJ COHMPI ng\o} phenyl oxy, O
COand CONR, 3 B2 Cl -172 1n which R30 is hydrogen, straight-chain or
branched al kyl having up to 6 carbon atons or cycl oal kyl having 3 to 6

carbon atons, 5 nis | or 2 %ls@% N
IR VIO
Z

N
SVN & 0

SO Ob

which may be attached directly or via a group O, S, SO, SO;, straight-
chain or branched alkylene, straight-chain or branched alkenediyl,
5 straight-chain or branched alkyloxy, straight-chain or branched
oxyalkyloxy, straight-chain or branched sulphonylalkyl, straight-chain
or branched thioalkyl having in each case up to 4 carbon atoms and
which may be mono- to trisubstituted by straight-chain or branched
alkyl, straight-chain or branched alkoxy, straight-chain or branched
10 alkoxyalkoxy, straight-chain or branched halogenoalkyl or straight-
chain or branched alkenyl having in each case up to 4 carbon atoms,

F, Cl, Br, I, CN, SCH;, OCF5, NO,, NR*R? or NR'“COR",

in which
15

R™ is hydrogen, straight-chain or branched alkyl having up
to 6 carbon atoms or cycloalkyl having 3 to 6 carbon

atoms,

20 and



10 6. Compounds according to daim3, in which Vis Q 15 20 25 Qis bﬂff?’ 1o
Y is phenyl which is substituted by a radical selected fromthe group

consi sting of 2-phenylethyl, cyclohexyl, 4-chlorophenyl, 4-nethoxyphenyl,
4-trifluoronethyl phenyl, 4-cyanophenyl-1714-chl or ophenoxy, 4-met hoxyphenoxy,
4-trifluoromet hyl phenoxy, 4-cyanophénoxy, 4-nethylphenyl, R3 is hydrogen

or fluorine, mis an inteB&r from ik Hydraden Wtraight-CHi2 2 brancB&l Alkitshavilg2p A
is phenyl, R2 is COOH, where R2 J)Lcal

U B5a7a X s (GR)a R is oockl BERBPh A PER R Rebretihet Atk
the general fornula (1), 7.charactknizgdp tod tdrbon §réinscayploaviveks6 af 10 deebon
(FTD) inwnlch R R ra v o vASG S spthadRebAERIE elinge | g cearet ™
Caim3, 20525 or atoms and up to 3 heteroatoms from the group
consisting of S, N and O or cycloalkyl having 3 to
6 carbon atoms, which may furthermore optionally be
substituted by F, Cl Br, hydroxyl, methyl, ethyl,
n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl,
10 methoxy, ethoxy, amino, acetylamino, NO3, CF;, OCF;
or CN;

and/or the cyclic radicals may be fused with an aromatic or saturated
carbocycle having 1 to 10 carbon atoms or an aromatic or saturated

15 heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms
from the group consisting of S, N and O,

R’ is hydrogen or fluorine,

20 m is an integer from 1 to 2,

W is -CH,- or -CH,;CHo-,

U is -CH>-,
25
A is phenyl which may optionally be mono- to trisubstituted by methyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, CF;,
méthoxy, ethoxy, F, Cl, Br,
30 R*  is COOH,

X is straight-chain or branched alkylene having up to 6 carbon atoms or
straight-chain or branched alkenediyl having up to 6 carbon atoms
which may in each case contain one to three groups .from the group

35 consisting of phenyloxy, O, CO and CONR™,



Eis either a leaving group which is substituted in the presence of aZbade il
or is an optionally activated hydroxyl function; [B] conpounds of the
formula (I1V) HNX-R 1 U A-R2 30 -174 are reacted with conmpounds of the
formula (V) (R m(V) VQI Y5 nwichR:, R2, R3, V, Q VY, W X U A and
mare as defined in Claim3, 10Eis either a |eaving group which is

substituted in the presemoehidi a base or is an optionally activated

hydr oxyl function; 15or [C] conmpounds of the formula (M) (R (V1) XN R

are reacted with conpounds, of the formula (VIl) 20 E-U-A-R2 (VI1) in which

25 Rl, R, R3, V, Q VY, By’ X Us hideozdn nsteaightahaideds brenched alkyihavidg up to

6 carbon atoms or cycloalkyl having 3 to 6 carbon atoms,

n islor2,

R! is COOH.

10 6. Compounds according to Claim 3,

in which -
v is O,
15
Q is CHz,
Y is phenyl which is substituted by a radical selected from the group
consisting  of  2-phenylethyl,  cyclohexyl,  4-chlorophenyl,
20 4-methoxyphenyl, 4-trifluoromethylphenyl, 4-cyanophenyl,
4-chlorophenoxy, 4-methoxyphenoxy, 4-trifluoromethylphenoxy,
4-cyanophenoxy, 4-methylphenyl,
R? is hydrogen or fluorine,
25
m is an integer from 1 to 2,
W -is CH:CHz-,
30 U 1s -CH»-,

A is phenyl,

R? is COOH, where g3 is located in the 4-position to the radical U,
35 '



- 175 Eis either a |l eaving group which is substituted in the presenc%’*o[f'['??ﬁﬁﬁ
a base or is an optionally activated hydroxyl function; 5 or 10 15 20 ~Q-1

Y (IX) inwhich Q Y are as defined in Claim3, 25 [D] conpounds of the
formula (MI1), Va H(MII) in which Val13s0orSand W A X, U R, R2. R3

and mare as defined in Claim3, are reacted with conpounds of the fornula
(I'X) E or is eitherXa | eawiGHp)group which is substituted in the presence

of a base or is an optionally activated hydroxyl function; 30 [E]

conmpounds of the fornpul aéélé 4 FE~ 2004 - 176 in which 5 Rb and R2b

R3, V, Q Y, W X U A re as defined in Claim3, 10
5
7. Process for preparing compounds of the general formula (I),
characterized in that
[A] compounds of the formula (II)
10
G H
W—N .
\ U AR (n
\Y
b
Y
are reacted with compounds of the formula (II)
15 E-X-R' (1)
in which
R',RL R, V,Q,Y, W, X, U, A and m are as defined in Claim 3,
20
E | is either a leaving group which is substituted in the
presence of a base or is an optionally activated hydroxyl
B function;
25 or

[B] compounds of the formula (IV)
H\
N—X—FR
U-..A_Hz
30



15 WN X Rlb U A R2 (X) b independently each represent CN or COOAlk, zlggnnn
Ak represents a straight-chain or branched al kyl radical having up to
carbon atons, are converted with aqueous solutions of strong acids or
strong bases into the corresponding fsER carboxylic acids; (R3 or [F]
conmpounds of the fornula (XI) a 20 in which WN x R i UA_R2 R, R, R3
Vi Q Y, W X U Aagh@adted 341 c8fh Qﬁds"tﬁqhéfbn%ﬁ'(m)?’ 25 L represents Br, |
or the group CF3S2-0O 24 FEU 100 177 5 10 are reacted with conpounds of
the formula (XIl) MZ in WhICh M (XH) represents an aryl or heteroaryl
radi cal, a straight-chai n{Ro);n branched al kyl, al kenyl or al kinyl radical or
cycloalkyl radi cal or repre an arylalkyl, an aryl al kenyl or an
aryl al ki nyl radical, W—-E
(V)
V
e

|
Y

5 mm which

R, RZ, R3, V,Q,Y,W, X, U, A and m are as defined in Claim 3,

E is either a leaving group which is substituted in the
10 presence of a base or is an optionally activated hydroxyl
function;
or
15 [C] compounds of the formula (VI)
G
W—E] W
X<gt
R
V\
7
Y

are reacted with compounds of the formula (VII)
E-U-A-R? (VH)
in which

25
R, RLR V,Q,Y, W, X, U, A and m are as defined in Claim 3,



Z represents the groupings -B(OH 2, -CH=CH -CH=CH2 or -Sn(nBu)3, 15 i FE& 20
t he presence of a palladi umconpound, if appropriate additionally in the
presence of a reducing agent and further additives and in the presence of a
base; or 20 [ conpounds of the formd&53-XM (X 11) 25in which Ar

represents an aryl or heteroaryl.radical,, Ei.s a |eavi groupg which.is
substituted in the presefice of a'36hdde? lfﬁ“?%@foi‘lp-wﬁl‘g% Br @R’thél'&elde&f‘ the

according to process D with conpguideeQff 4 bRefRriuha -\{hgﬂg A Wregt
resul ting compounds of the for rru?lg (XFV) (R eW 1N X Ing V % (R)em*{}@‘f\?"ih
~UA-R2 (IE) 10 in which V, Q YfunRon;m W N, U, A and R2 are as defined
in daim3. 15 9. Conpounds of the formula (1V) HN X-R

5 or

[D} compounds of the formula (VIII),

(R)n 1
W—~N—X—R
LlJ (VI
\A_RZ
Va
\
H
10
in which
Va is O or S and
15 ' W, A, X, U,R', R%. R? and m are as defined in Claim 3,
are reacted with compounds of the formula (IX)
Q
N
20
in which
Q.Y are as defined in Claim 3,
E is either a leaving group which is substituted in the
25 presence of a base or is an optionally activated hydroxyl

function;

or

30 [E] compounds of the formula (X)



1 UAR inwhich 201 U.AR2 (XIV) are hydrogenated w th hydrogenqi;gg 7004
the presence of a catalyst. 8. Conpounds of the formula (11) AU A X RL
and R2 are as defined in Claim3. - 179 10. Conpounds of the formula (V)
(R3) 5inwhichV, Q Y, RB3, M W X andR1 are as defined in Caim3 11.
Medi cament's, conprising at_|east one conpound of the general formula (1)

10 according to any of tkk 0 ng clainms. 12. Use of conpounds of the
formula (1) according to any © . m&ee&d#ng—e%ﬁﬂns for preparing a

medi cament for the treatnent i ovagcul ar disorder?Q 15 13. Use of
compounds of the general formula (1) accofﬁkmﬁbto any of 'the preceding
clains for preparing medi canent ¥<for the treatnent of angi na pectoris,

i schaem as and cardi ac insufficiegcy. 14. Use of conpounds of the general
formula (1) according to any of the preceding 20 clains for preparing

nmedi caments for the treatment of Wypertension, thronboenbolic disorders,
arteriosclerosis and venous disorders. 15. Use of conpounds of the general
formula (1) according to any of the preceding clains for preparing

medi canents for the treatnment of fibrotic disorders. 25 16. Use according
to O aim15, characterizgd,jpythat the fibrotic disorder is hepatic
fibrosis.

[
~—

R} V,Q,Y,W, X, U, A and m are as defined in Claim 3,

R',andR% independently each represent CN or COOAIlk, where
Alk represents a straight-chain or branched alky!

10 radical having up to 6 carbon atoms,

are converted with aqueous solutions of strong acids or strong bases into the
corresponding free carboxylic acids;

15 or

[F] compounds of the formula (XI)

(R,
W—N—X—FR'
Vv Uspa-r?
- cln : (X1)
3
20
in which

R', R, R3, V,Q,Y, W, X, U, A and m are as defined in Claim 3,

25 L represents Br, I or the group CF;50,-0,




10

15

25

30

24 FED 2004
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are reacted with compounds of the formula (XII)

M-Z (XII)
in which
M represents an aryl or heteroaryl! radical, a straight-chain or

branched alkyl, alkenyl or alkinyl radical or cycloalkyl
radical or represents an arylalkyl, an arylalkenyl or an

arylalkinyl radical,

Z represents the groupings —B(OH),, -CH=CH, -CH=CH, or
-Sn(nBu)s,

in the presence of a palladium com?ound, if appropriate additionally in the
presence of a reducing agent and further additives and in the presence of a
base;

or

[G] compounds of the formula (XIII)

E

(X111

Ar
in which

Ar represents an aryl or heteroaryl radical,

E 1s a leaving group which is substituted in the presence of a

base,



10

15
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are reacted according to process D with compounds of the formula (VII) and
the resulting compounds of the formula (XIV)

(XIV)

O—<

Ar

are hydrogenated with hydrogen in the presence of a catalyst.

8. Compounds of the formula (IT)

(1)

in which
V,Q,Y,R>, m, W, N, U, A and R? are as defined in Claim 3.

9. Compounds of the formula (IV)
N
U (V)

in which

U, A, X, R' and R? are as defined in Claim 3.



10

15

20

25

10.

11.

12.

13.

14,

15.

16.

=179 -

Compounds of the formula (VI)

(R

m

w—~H (V1)

in which
V,Q,Y,R%, m, W, X and R! are as defined in Claim 3._

Medicaments, comprising at least one compound of the general formula )]
according to any of the preceding claims.

Use of compounds of the formula (I) according to any of the preceding claims
for preparing a medicament for the treatment of cardiovascular disorders.

Use of compounds of the general formula (1) according to any of the preceding
claims for preparing medicaments for the treatment of angina pectoris,
ischaemias and cardiac insufficiency.

Use of compounds of the general formula (I) according to any of the preceding
claims for preparing medicaments for the treatment of hypertension,
thromboembolic disorders, arteriosclerosis and venous disorders.

Use of compounds of the general formula (I) according to any of the preceding
claims for preparing medicaments for the treatment of fibrotic disorders.

Use according to Claim 15, characterized in that the fibrotic disorder is hepatic
fibrosis,
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