;0e3e(//1111Z(/6D(/T(/uvwo 01/ 1978 08469 *159159* - 1Novel
am nodi car boxylic acid derivativ ‘m%m&m&r maceuti cal properties The
present inve OM/19%4Bt es to nov onpounds vvhlg) ﬁEPﬁwpﬁﬂ@

sol ubl e guanyl ate cycl ase al so via a*wd¥€l nechani sm of action which
proceeds without 5 participation of the haem group of the enzyne, to their
preparation and to their use as nedicaments, in particular as nedi canents
for treating cardiovascul ar disorders. One of the nost inportant cellular

t ransm ssi onNeyeltamnimodicanbonydiciagitl deiivativies haviap iphagpmacadicabpropestiésosphat e
(c@Gw). Together with nitrogen nonoxide (NO, which 10 is released fromthe
endot hel ium and transmts hornonal and nmechanical signals, it forns the

NO' cGWP syst &he p@semyihvensiopyrelates ¢ nowel dhgmical hempowsly e stsmulatecs@lidlé r om
guanosi ne ”g&’%ﬁ@%g@la&%@% vid Qené‘\fép%bchﬁuﬂ%rﬂsﬁﬂééidnv\%glcﬂf rbfie; f@mduy can
be classifie cording to structural features and accor ng to the
type of |3 gaRe&icipgtion ?mbe@ﬁ@mﬂseumféhwﬁymt%hewmraém apg &¢ &@gsasem ch
can be stinuhpHrdmetslid pasiduldtashicdidafiRhisdestreating chrifovasduldy Bsagany! at e
cycl ases, which can be sti nul at ed by NO The sol ubl e guanyl ate cycl ases
consi st of two subunits and, nost |ikely, contain one haem per heterodiner,
whi ch i s par Onebf tHeems&gnpmmye]d:uémttransmhssidnssystkrrrsemhfaaimzilmnmetlamgfch@r t he
activation i e

i ncrease thggg%}t% %?iﬂl Ormgh{;ﬁ)ﬂatgn@én%gcglr%gethéelf‘gbﬁ%ﬂp(}%% gfox‘&t m(ﬁpq’vﬁlwee 20
pr epar at 1®nsiscrgleassd ghe¢ rml(abfddmb?nd@aﬂms h@monalsartdalpamaalc@f signalsdki ng
the central |y
over than tRar by NG CETTorR n‘e."ﬁg“ L0t R AR BY CBM

regul ati on offOPHBRARABEE @mheﬁﬁ@&es IPanTh%hw gep@ﬁﬁamawﬁsaf hig .fﬁaé)égan be

guanyl ate CY@l|a§s$ﬁ9€idJi)&}d%c@d?din?ﬁ@rsﬁﬁltﬂﬁjrdl?‘eﬁuteﬁ a\ﬂarabétli#ﬂ#nﬁﬁo?hywpé:c&gigéﬂhs

I ocesses artl cul ar n e el axa n roiLi.rerati,on O S

oot e ool 1 smi® hh] GRURL, hl el BN PR P iCH 81 0B SRBUIRRASEYr onal
si gnal transmtssieon peptidtsahrsbthe rsowbi;aongylate/\hycﬂdsear\ehlblasmd be rsumu!:htai by bance
of the aboveﬁ@“ﬁ*hs?@@g L%\%ﬁzlﬁﬁ:sca'cﬁ m%eéon&@{ EﬁWsZ:bB{gl?sgén%%oﬁfPPéh%'c%ﬂ&m the

N cGWP system can
hypert ensi onONghagne pet hsr@r%mmawhl@m is pag rcéébéde&éﬂtpf}’p@@ltfef & it ¢foeentral

endot hel i al gisdrianed fo?fthe @Jtﬁﬁﬁ%%e@ﬁﬁﬁdrﬁ N@'&hflﬁncp@ﬁﬂh@'iﬂoﬁ at&aro%ﬁechaem

i nsuffici encgp t hr anboses, str.ok e§? g gocar di al, fﬂa Owi ngms

expect ed hi gHieHs dNERRSS thA RCHXY Of dhe gngypg consid etr? 4t tHe APNERSL SAeA- s

di sor derz) whpreparhdsrgatanndtite stinfulatedbg NO. COtoo G¥asdbina ataakllngltlﬂb &ngahi sns

her apeut ¢ aPT RO gy P B gbafy PPl naabviEhl et Bt bR

been made of conpounds such as organic nltrat es whose effect is based -2

on NO This B bmﬁ W» Qh@%@nﬂﬁf&ih@r}eﬁﬂ@néfégh}éﬁbﬁ%f%% b8ieSEARy, 36:f
cycl ase by at he centra |ron atomof haem |n a d|t|on to the side

effects, t heC}H’@UéF 8B€jn§’ﬁ?‘°’6‘f peRcer siR¥lates CyiRse laysnan HBRQrEany €01gi18 A@UIaK ages
of this 23 eaphgiviogifal \Mbdfessz:sl hepardsilaf evwneen&mausmaﬁd spt:thﬁ“exaﬂcﬁ%f Renoetbeen

g??g:l Pg?e\gﬁ;@cg%lsk,ﬁ S, 1atcpﬁat8§ %E%i%g ua%lf(?%)?ﬂ[éié’t CﬁlSCS%OI(]anrI.]g 1¥e’urona? s1gnaf hout
?1584) hygrzg)étymnm}siora an{dual,ﬁb)mldlsertbysl iwldelz gire t(aY@z lon Wlds%urbz;nc;a o olod 84d

aci ds
(Gol dber g et bé’w“li’ﬁ e p"?’%%sses %‘&e?h% %‘ﬂ%%l %%8111‘)88% ?%dﬁrﬁ?’ﬁ“ﬁ%’o

hexaf | uor oph®sisraEa Ppévmnrwn@ whlcalmay Ewi for. emnmlw@mypeliqrslqnlgv%9let 307),
i soliquizp tigeRhdbr Yiﬁcx%fase@ cell Bprotiferation?hedeBefhl d%@ﬁnéti&rg@ther%@@&)omsand
various substituted pyrazol e de lvatlv&%gV\D 98| 16 &g and WO
98/ 23619) . TR RIS IS M TcHnCR ROSER &A1Y eaar@ TBYRIAEHRIINE Gty | at e
the enzyne either 15 directly vi a the haem group (carbon nonoxide, ni trogen
nonoxi de or he i odoni u orophosphat e) \ter ctian th.th
iron centre (g {‘OV §e%p5?t8% wc’?%cg'uﬁ"}doﬁ @5 %Jl'gec g ac@ﬁ%‘%’?ﬂtav% B%d\/\,hl ch
| eads to an dxmrdeasrdmmtaegmyﬂm m€luendet f mG@ﬁMP segnahpath ifEBganisghs and 82(
1981 ), q£1 ) chani sm whi ch i s i ndependent of NO
but Ieadoé toNquﬁ%%ﬂgﬁ?%éE?%ﬁ} qﬁgﬁﬁgf;@%lérﬁil ating 20 effect of NO or CO (for
exanpl e YC-1, Hoenicka et al. . Med. (1999) 14; or the pyrazole

derivatives Qem&io, 8f the tmasﬁlnlefi&%%ulav‘@a 98 %@1591% @ﬁ'ﬂlym B3 1k ndhe

stinmulating effect, asserted in the |literature, of isoliquiritigenin and of
B e GE e o sPaIRAELS HEhCH BRI Erioieg Wi Sl ahered”

endoper oxi des and fatty acid hydroperoxi des, on sol uble guanylate C
could not be confirnmed (cf., for exanple, Hoenicka et al.,
(1999), 14). If the haen1group of sol ubl e guanyl ate cyclase
enzyme stlll shows a 30 detectable catalytlc basal act|V|ty, i. *G@mr

[T - R o . S b Y .




Stimul ati on of haemfree sol ubl e guanyl ate cycl ase by protoporphyrin | X has
been 35 described (lIgnarro et al., Adv. Pharmacol. 26 ( 1994), 35).
However, protoporphyrin I X can be considered to be a mimc of the NO haem
adduct, owing to which the addition of protoporphyrin I X to soluble

guanyl ate cycl ase should result in the _,-3 formation of an enzyne
structure which corresponds to the haem contai ning sol ubl e guanyl ate
cyclase which is stimulated by NO This is also confirned by the fact that
the stinul at bmgmafrmsts mfm@d By GRseopvetEibA ah%abﬁvatmgme@uhwlétbe c]ase by

NG i ndepende F pendent . s

mul at or gL b
(Milsch et il‘ﬁaJ}?yﬁe% a‘i}c]ﬁ?ﬂ @&oége?ft baWC Wﬁ% %I ge E?‘S) therpys,
hitherto no cbamhlpmmlisOhwlﬁeaﬂmeemommahc Mxvmdlshd\mnmgesmpfahisereafmam mul ati ng
sol ubl e guanyl ate cycl ase i ndependently of the haem group present in the
enzyne. 10 It was an object of the present invention to devel op nedi caments
for the t¥eaMithin thy lashielw oparsceome subsiances have been Hescried orhder stimhlatth can

be treated bébmmélgaﬁﬁﬁhﬂagcﬁiﬁefﬁxax Iw%tmﬁﬁgpdd? 1Rledbf RO, IRE a5, for

abovenenti oned object’ is dchieve Fre paration o

medi canent s, SEBHRKo U - '\M‘?F‘B‘H“?fflé’]‘@aﬁ%m)el g?“zé’fll’%?{okﬁ Y lsoVust el.gBlesd at e

gycl ase al I5084 r(qiegﬁgnde%l )V]{lﬂich(l;l@t ﬁnd HtrEQ’hhﬁﬁziBoﬂr 2P (P9EREBB1), Rfattpea&dhzygF
urprisingly as bee er r nmp ar.e capabl e

of stinulati (}%01 BsrEbIC E vl %ﬂ %F@sezs? ﬁ?ﬁﬁwgmnt \flj\g’hf’)‘fyl‘toﬂ%mHQem

group prlé)serinexﬁﬂuomphcbsphanzyl?mubo‘ﬁheeblahL ofurcal. Rbaimdcdl 16 t(1888), 307),

stimilators wSiRsatnt 30 &bt 8hY. NOBRImBGNANUSMobS]. Masubdt agono! ubl e

guanyl ate cy contras ovedescri d&T e Car e
known from t%@Stﬁﬂleérp)’aﬂrzplediﬁﬂé’?ilmI(&EQ98/1622358(98866@@'6 WQ:98331195e, the
conpounds according to the invention are capable of stimulating both the
haem cont ai rltng and the eqemfre formof sol ubI e guanyl ate 25 cyclase. In

the case of tHekBowRsumulators, afasolyble supnylate jyglasgsi sipnylate; the cagymeneither
t her ef oris efdimetled vid athe Hmem | gdapen@abon r mbrdxidshi ahirdgén a|rﬁ(ﬂ10€(€d%f|<6rrf9d by

the fact tha n n he,novel ator o .not show

synergi stic (% l?e:% hwont"%gﬁﬁgﬁu é"%?é‘%ﬁ%ﬁ’éfn't“;“% 'Eﬂ{’dce%rﬁ ?fag}éot her
hand, the adtapmngmﬂptamésﬁerqa@m@g Obailgminatmrf@nmlnnovhlbb ltﬂdedk@d ibgreseein

haem depend lay blER |

i Oxgégl:zax?g:&?MJ)D(G&&eullség ca)l)}(ja i n?i_%ﬂ)"l?%(%%%@ 9% o?%?a’ a haem n-dependent

t her apeut ic rﬁ?f-‘ﬁ‘%‘éﬁh""i“ﬁ? 15 wéeﬁqnéattn»éﬁ‘@ &nt ’@aq*wm@maapn Gf %r%@ﬁ%ﬂtmm

ot her di2eor dgfest hNOhorc@D (b& etxam@tee\acby Hdthidkare and. M6l 4P (Biggnad; grat h in

organi sns. 3 P-A-Q 34 e

am noal kanectﬁ? bBWFﬁQIS éj?f ?ﬂat vf)s §§SC§1 ?nf’brh&é %}e‘%?‘%gth Oy P87 ¢ caa
ant agoni st s:WO 9888(19). WO 93/ 00359 descri bes the am noal kanecar boxylic acid
(2) as an internmediate in 5 peptide synthesis and its use as an active
conmpound for_treating disorders of the central nervous system O CH (2)
However, neikhsestiroplabng steetygsssupd iie dhe dileratspt efoiseligwintizenie tandoof fatty

am noal &gne@@rdaowhla@ @ele%nﬁlenaﬂaaﬁamﬂc %Ex'd"fﬁ}cﬁia'gfhﬂdﬁﬁférﬂ@ber@%d@@hﬁﬂf’f Y,
e

guanyl ate cycl S |nd ndent of the hae se
enzyne. Accc?FH’iaﬁPéjr?%erﬁx'ﬂ?sefoér %ﬁfﬁwlzﬂﬁﬁ@": ate ?‘H’é Egﬁgnfe‘?ﬂf‘gn@foff’r f or

sti mul at i ng examnplel Hogniaka/dtal.cJ.dvol. Mea. THho90nddnt | y of t he haem group
present in the enzyne, 15 am noal kanecarboxylic acids of the fornmula (I)

are used:
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



(RB)yM,X-(R-)n (1) W OY in which -5 Vis absent, O NR4, NRACONR4,
NRACO, NR4S02, COO, CONR4 or S(O o0, in which 5 R4, independently of any

ot her radical R4 which may be present, is hydrogen, straight-chain or
branched al kyl having up to 8 carbon atons, cycloal kyl having 3 to 8 carbon
atons, aryl having 6 to 10 carbon atons gr 10 aryl al kyl having 7 to 18
carbon atonms, where the aryl radical for-its part may be nono- or

pol ysubstituted by hal ogen, al kyl, al koxy having up to 6 carbon atonms, o

s 0, 1or 2 ojn% 90 of leﬁﬁt}&nal iﬁ%ﬁfr@%l&h@r&sg&dﬁﬁ@% Or&%&ﬁﬂ? soluble

straight - chaln or ranc enedi or str

al ki nedi yl hawanylpte eycdase whiehsis st.rpwﬂase%y Q- 66118 itadypsconfimed byrake faﬁt diakh
case cont ai NyRN@nflatifRlIfedf SURSLp wnyhhqmrsqme&se&%;y&hé NG m‘de ndeh@Obl:  NRS,

CO, 20 NRSSQZ or and i ch be mo t|tu ed

ot ooy GhEsT RIS S HOT oG esoa bty AL,
any two aﬂonscmﬁleamrmﬁmmdﬁﬂﬁam )rray be attached t o one anot her
forming a three- to eight-nenbered ring, 25 in which R5 is hydrogen,
straight-chain or branched al kyl having up to 8 carbon atons or cycl oal kyl
havi ng 3 to Bhusahitbert@hocempburcls hasg bben desosbéd whislh dry chgdbigyehstonulatikpxy

navi ng 6t o Y0 A eRRNAP cRUATTnadiehdurly of ¥ hm b plAENTRFIL b IRFC 120 ng

1 to 9 carbon atons and up to 3 heteroatons fromthe group consisting of S,

N and O gy srtrv@dsgihtobjeaéfmefpké%emrmbé@iaﬁhsae@asﬁ ARl Ineh@ YoiWle Brehhet 6T bON
atons, which nmay al so tached vi aB{;{ cal.s may

the cyclic ra
each case bec%wesasw@rfﬂep 5501 plherdis egstwaacgrf@niﬁa}r%%bﬁbfrgﬁeﬂeagmw

st rai ght - chat@GMP sigiadpathesl ofgasiskgny! , strai ght-chain or branched al ki nyl,
strai ght-chain or branched al koxy, straight-chain or branched alkoxyalkoxy,
strai ght-chain or branched hal ogenoal kyl, straight-chain or branched

hal ogenoal koXke hahovagentipnedc lobieat eisupchiovedl ey busingat fors thet prepagatiochaf n or

b hed |l SR6,
1(r)ar|\1|<62e II\SICRBéCh@&'c&r}ﬂsmﬁ‘ac\bhﬁguﬁdst@h]@h QR &%O\I@to?%muﬁﬁhgg&ﬂble%ﬂﬁﬁét\é ?lggéen,

st rai ght - chadlpo Bidepgndaptheef NPjapd ‘?Famcﬁggliﬁ’ﬁpﬂ’&si@ ip thesfB¥MeEat ons,
strai ght-chain or branched halogenoalkyl having up to 8 carbon atons or

cycloal kyl h§1‘1’ﬁ>ﬂ?’m§’lyt, C])I as %E&O?o nd {E'%t there are compounds which are capable of

stimulating soluble guanylate cyclase also independently of the haem group present
20 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
stimulators cannot be blocked by the haem-dependent inhibitor of soluble guanylate
30 cyclase, 1H-1,2,4-0xadiazol-(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
organismes.

35
EP-A-0 345 068 describes, inter alia, the aminoalkanecarboxylic acid (1) as an
intermediate in the synthesis of GABA antagonists:



R independently of any other radical R~ which may be present 20 is

hydr ogen, straight-chain or branched al kyl having up to 8 carbon atons or
cycl oal kyl having 3 to 8 carbon atons, Rg, R9, R' and R Z independently of
one anot her are hydrogen, straight-chain or branched al kyl, straight-chain
or 25 branched al kenyl having up to 8 carfon atons, aryl having 6 to 10
carbon atons, an aromatic heterocycle having 1 to 9 carbon atons and up to
3 heteroatons fromthe group consisting of S, N and O arylal kyl having 8
to 18 carbon atons, cycloal kyl having 3 to 8 carbon atons 30 or a radi cal

of the fornmula SOZR 3, wheresthe aryl radical for its part may be nono- or
pol ysubstituted by hal oge roxyl , CN, N2, NH2, NHCOR , alkyl, alkoxy,
hal ogenoal kyl or hal ogenog having up to 6 carbon atoms, 35 or two
substituents R8 and RO or R¢and R 2 may kg attached to one another formng
a five- or six-nmenbered ring which may corjffain O or N, in which, R3is
strai ght-chain or branched & ay 4 carbon( tons or aryl having
6 to 10 carbon atons, 5 where'fhe aryl radic Htor its @art may be nono- or
pol ysubstituted by hal ogeq , NO2, al kyl, al koxy, hal ogenoal kyl or

hal ogenoal koxy havi ng yp b carbon atons, 10 R is hydrogen,

strai ght-chain or brang al kyl having up to 12 carbon atons,

strai ght-chain or brancheg al kenyl having up to 12 carbon atons, aryl
having 6 to 10 carbon atons, an aronmatic heterocycle having 1 to 9 carbon
atons and up to 3 heteroatons fromthe group consisting of S, N and O or 15
cycl oal kyl h¥Wo0 mg/(msg d@saitebahe amiivalkanbiacboxyiy doid (z)eersnm thi@icdpnald y be

nal ogeno kyPrseeisaABRss R e i ghis embouil o reptBradlsons A ¢ ne

cyclic radi cedntrahegrvous system: case be nono- to trisubstituted by aryl having
6 to 10 carbon atons, an aronati@Mer saturated heterocycle having 1 to 9
carbon atons and up to 3 heteroatons fromthe group consisting of S, N and
O which nmay al so be attached , which nay be attached directly or via
a group O S, SO S02, NR7, 2% R~, CONR~, straight-chain or branched

al kyl ene, straight-chain or brs i strai ght-chain or branched
al kyl oxy, straightchain or branghed oxyal kyl oXy, straight-chain or branched
sul phonyl al kyl , straight-chain @ al kyl having in each case up
to 8 carbon atonms and which may b&NTond< to~Mri sObktituted 38 by

strai ght-chain or branched al kyl, ptraight-chain or branched al koxy,

strai ght-chain or branched a ~...Ikoxy, strai ght-chain or branched

hal ogenoal kyl , strai ght-cha branched hal ogenoal koxy, carbonyl al kyl or
straight-chain or bragﬁhso ke having in each case up to 6 carbon

at ons, hal ogen, NO2, NR8R9, 35 CONR SR 6or NR 4COR ~, in which
g_ R4 is hydrogen strai ght-chain or branched al kyl having up to 8 carbon
atonms or cycloal k havhqg 3.0 8 carbon atﬁgs, 5RS R6 |ndependently of
one anot her “af & drdﬁg st¥ai JHSEhafWO or PHRIAARY dPgRfionsaythag upraho 8
car bon d@ommlugzlkmbwybxﬂm/amgs Zat cha8e castimnladhg naffecaloyl sdrabie N@ahylhe 10

carbon ato i re t he aryl radlcal for
its part rnam)E/C g?%ﬁ%ﬂ 'gmdiggndgﬁysu@gg%wgégggr&ﬁrgllg e RPGr oxyl , CN, NOZ,
NH2, NHCOR , al kyl, al koxy, hal ogenoal kyl or hal ogenoal koxy haV|ng up to 6
car bon atomsqccbful it§ha brefBrréd 'e‘ﬁmb%'dfrﬁérﬂhéf‘ EH&a f?:sa{t méﬂl eGopls ﬁ}ﬂuld?f% Ing up
to 4 carbon a&grs haV|n to 10 carhb ére t

radi cal for SP %%HW%C%&%H %be@?uhaamesrowpmmg@nhe mamw

CN, 20 Ne2, amalmmoxﬂicwdsoakﬂeqwnullaqi)cag@ml kyl or hal ogenoal koxy
having up to 6 carbon atons, and

(R, X—(R"),
W—N
“U—A—R? Y

in which



25 R' is 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 aronmatic heterocycle having 1 to 30 9
carbon atons and up to 3 heteroatons fromthe group consisting of S, N and
O or cycloal kyl having 3 to 8 carbon atqms, which may furthernore
optionally be substituted by hal ogen, hydroxyl, CN, NO2, NH2, NHCOR

al kyl , al koxy, hal ogenoal kyl or 35 hal ogenoal koxy having up to 6 carbon
atons; -9 and/ oW t hejscababit¢ O, MR N CONRhNRICEINRI'S,, a106! QTNRE oP"
saturated carbocycle hgg%gg 1 to 10 carbon atons or an aromatic or
saturated heterocycle nmg 1 to 9 carbon atons and up to 3 heteroatons
fromthe group consisting of S, Nand O 5 R3 is hydrogen, hal ogen,

strai ght-chain or branched ﬁiéxkh strai ght-chain or branched hal ogenoal kyl,
strai ght-chain or branched al koxy, or al koxycarbonyl having in each case up
to 4 carbon atons, CN, NOZ or ~ ~ ~R20 10 in which R 9 and RZ i ndependent!y
of one another are hydgégen, ﬁﬁéﬁéngmﬂ}fgﬁ'lgn)grotmra%i'@ﬂ R Kvﬁicﬁ'a%ﬁhggbélp to

4 carbon atons or cyclodl kyl having 3 carbon atonms, mis an I nteger
from1l to 4, Wis straight-chBEsndr iorideesen. atrajghésbainaor nyanghed oakytar bon

atoms or 20 straight-chain orhhimhapedo ag Kabesli abmba\cyigalkpl th(avfﬂgcgrgpn
atons which may in each case on})ai n %agrou raomt he gr8\%€r consi sting of
O S(Oq, NRZ~, CO and CONRZ-S Ppop salews, pAng) o] A0 GAPER a8m§ PS 0, 1
or 2, RZWis hydrogen, strai giylatdydilmvarg O soncli8achrizdnk wtoniza wiingge ughe t £ryB
carbon atons or cycl oal kyl hayj t a s LS .

strai ght-chain or branched aﬁéh{&g%g% ﬁ%q’ﬁﬁa@gﬁ%mn og?pé)&sﬁjﬁwt}’tgda?)@l
having 6 to 10 carbon atons dilegenaglpalkoxynbavngup & € cirbon agms, t o 9 car bon
atons and up to 3 heteroatons fromthe group consisting 35 of S, N and O
whi ch may optionally be nono- to trisubstituted by hal ogen, straightchain
or branched al kyl, str@ight-cdf& hobé: branched hal ogenoal kyl , - 10

strai ghttxhain or branched al koxy, hal ogenoal koxy or al koxycarbonyl having

up to 4 carbon atams’ ig\lhbslf\:lgtz, sc%¥aié¥l$-2c%5%1$ ’ori Qra\rll\'cf:“e%h 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
or more groups from the group consisting of O, S(O),, NRS, CoO,
20 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 8 carbon atoms
which may be substituted by halogen or alkoxy having up to

30 4 carbon atoms,
p is0, 1 or2,
Y is hydrogen, NR®R?, aryl having 6 to 10 carbon atoms, an aromatic or

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



5 R22 and R23 independently of one another are each hydrogen,

strai ght-chain or branched al kyl having up to 8 carbon atonms or cycl oal kyl
having 3 to 8 carbon atons, carbonyl al kyl or sul phonylal kyl, 10 R2 is
tetrazolyl) COOR24 or CONR25R26, in which R2'~ is hydrogen, alkyl having 1
to 8 carbon atons or 15 cycl oal kyl having_S to 8 carbon atons, R25 and R26
i ndependently of one another are each hydrogen, straight-chain or branched
al kyl having up to 8 carbon atons, cycloal kyl having 3 to 8 carbon 20 atons

or a radical of the f%m#&@@&%dc @lroaiﬁgﬁhé’\ﬂ 53358téaﬂﬁinhﬁ6m§0®mcﬁrﬁdyve' or
si xmenbered ring which rra%econ in which 25 RZ' 1Is
straight-chain or brarfi$lF aifache Hé 'ng up to 4 carbon atoms or aryl having

6 to 10 carbon atons, wheeehd dﬂ;&harrydhczﬂadia@ah chel czisteﬂ;epﬂbﬁo n|\trifbstthtgdono-
or pol ysubstituted by I I o) | ogenoal kyl or
S?Ig t-cl%\I gp 2!%rar%h %]kyj gtr%gl?t c% °5h§f Xlaﬁdo

hal ogenoal koxy havi ng carbon atons, 3
br anched Jal kyl ene havi aigenyb streighp-cleain loo hrantasdsalmyk tstralgghchaﬂnar hranched

branched al kenedi yl haa\{kékgr Us?rra%t lﬁalﬁa&bgﬁn@ﬂéanélkw%ﬁpo ystxlaggh‘?%ﬁﬁg( .

contain one to three g
NRZg, CO or CONRR9, aﬂwn@ﬁddraing@n?alh V|8Hggbt @lwlm@rctmrmqu noalkeve t he

aryl radical for its %Wlngmﬂyeabﬁ camﬂpfo Perven Aot @&ﬁghmaﬁwbpeﬁaﬁiche@N
NO2, al kyl, al koxy, hal og)ﬁ glh Benoal koxy having up.tQ carbon
atoms, where opti onal 19°¢ U(y on lomsy, Salogeh h ]’c@% AR are

attached0t o one anot heXOy,iNR'®R, NRRQOR&%NR?CO‘NR%'%@@ONWHE‘Z to

ei ght -nenbered ring, in which 10 r i s 0, 1 or 2, Rzg is hydrogen, alkyl
having 1 to 8 carbon atons or cycl oal kyl having 3 to 8 carbon atons, 15 Rz9
i s hydrogen, straight-ieidiich or branched al kyl having up to 8 carbon atons
or cycloal kyl having 3 to 8 carbon atons, nis 1 or 2, 20 R is tetrazolyl)
COOR3 or CONR3' R3z, |n which R3 is hydrogen al kyl haV| ng 1 to 8 carbon
atons or 25 cycl oal kylR'havi nds Bygroeen. suatshirchain ps brawrhed alkykbaving up to

||ngeloeﬂdsntly of ong anotb her %a@b&ﬁﬁﬁbn’fby@frgl@ﬁﬂ%haﬁ loRi B ched aalo hoé}%%lnched
al kyl having up to 8 carbon CuS %S avi ng 0 on at ons
or a radical of the fornula %&%3 %E% BNy O sctyFbaHWﬂcl'@HHign:&
branched al kyl 35 having up t&raﬂbcmaatdm& atons or aryl

R’ independently of any other radical R” which may be present
20 is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,

R8, R9, 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 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, 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,



having 6 to 10 carbon atons, - 12 where the aryl radical for its part may
be nono- or polysubstituted by hal ogen, CN, NO2, alkyl, alkoxy,

hal ogenoal kyl or hal ogenoal koxy having up to 6 carbon 5 atons, and its
stereoi soners and salts. Preference is given here to conpounds of the
formula (1) 10 in which V is absent, O _NR4, NRACONR4, NR4CO, NR4S02, COO,
CONR4 or S(O o0, 15 in which R4, independently of any other radical R4 which
may be present, is hydrogen, straight-chain or branched al kyl 20 havi ng up
to 8 carbon atons, cycloal kyl hawhiag, 3 to 8 carbon atons, aryl having 6 to
10 carbon atons or arylal kyl having 7 to 18 carbon atons, where the aryl
radical for its part nay be nono- or pol ysubstituted by hal ogen, al kyl,

al koxy having up to 6 carbon RPonsis @ightichsinOor bratchéd alk yl Shavie i, to

strai ght-chain or branched al kyl en ight - chain .or .hrapched al kenedi yl
or straight-chain or branched al ki‘ﬁté%?{),rfQtﬁglgi%ér)ﬁrqagaggggﬁagg@(gn& % 12
carbon atons, which may in each caskeredh aiyh ratheal dor ito part gmayulpes miononot he

isting of O S(Op, NRS, ' b
group consisting o (Op o%?%}ﬁﬁ%%oy@?al%@ﬁ%@ﬂ%}“ﬁ%(%éﬁ%yue

nono- or pol ysubstituted by hal ogen .

carbon atoms, where optional |y anyhaeasnaalkns ast haleeengsliwaseheyiogedp ciwai n
may be 35 attached to one another 4@irBdmgtomst hree- to ei ght-nmenbered ring,
in which -13 RS is hydrogen, straight-chain or branched al kyl having up
to 8 carbon atons or cycloal kyl having 3 to 8 carbon atons which nay be
substit utled by hal ogerRUr al kieydivgei,ngraightichain of irandhed alitydmaying uptdd, 1
or 2, Y is hydrogen, NRaR-, af-y Vi 6, ar B, an .aromatic
or 10 saturated heterocycle ﬂiazvélaﬁﬁ&lét{}%sgs%ag%l%%ﬂg@tog??ga%hgd GB(C @}?vmg

het eroatonms fromthe group coipstiodiicagpanfat@ns, Nraridvidgdr tosk(r carbgn atbms,ranor

branched cycloal kyl having 3 demBCREBRREE ibing MoChicdTBdn HoiR AR f foAched
e be nono- to

via N, where the cyclic radicals may 1 n each ca n
trisubstituted 15 by strai ght>kateipaogs fsem b gepun) sopsisting phSgMt anch@i or or

branchedsal kenyl , strai ght - chgtloalkyl Kanehed @l B R¥tbonS aioahsy Mvhichainthyor
branched al koxy, straight -chafi n_or br antcheﬂ g)l koE%al kﬁ?)§ , E’t raight-chain or
branched hal ogenoal kyl , st r ai' gRPETRLT RPYEMafly B SHBR TS ééﬁ SERJRARY ng i n
each case up to 8 carbon at o, ¥0saNght NHCOR', aikyiy alkokye chakfpenyaik gadky|

having 3 to 8 carbon atons, | 1 CNRBRY,  NR-COR
~ , NR-CONR~-R or CONK ~ ~ Rhglo%gﬁéh%k%ﬁ%agﬁ% up t%caﬁ%% at&}%

20 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,
which may be attached directly or via a group O, S, SO, SO,, NR’,

25 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
case up to 8 carbon atoms and which may be mono- to trisubstituted

30 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
case up to 6carbon atoms, halogen, SR®, CN, NO,, NR®R’

35 CONR""R'®or NR"*COR",

in which



25 R6 is hydrogen, straight-chain or branched al kyl having up to 8 carbon
atoms, straight-chain or branched hal ogenoal kyl having up to 8 carbon atons
or cycloal kyl having 3 to 8 carbon atons, 30 R independently of any other
radical R which may be present is hydrogen, straight-chain or branched

al kyl having up to 8 carbon atons or cyclgpal kyl having 3 to 8 carbon atons,
R8, R9, R' and R~Z independently of one another are hydrogen, 35

strai ght-chain or branched al kyl, straight-chain or branched al kenyl havi ng

up to 8 carbon atons, R'YI havi ng Hydigeh OstfedgHRRRaiA R Branchtd AKYIRVike u
het erocycl e having | to -14 9 ca lgo:l])?atoms and Li 3 hetefoato I?rom

0
the group consisting of S, N andC P A RY$ Oh 5¥5 E‘t]}%] baying; 3cter $earban ons,
cycl oal kyl having 3 to 8 carbon abawrp or a radical of the forrmula S02R~3, 5
where the al kyl radical for its part nmay be nono- or pol ysubstituted by
hal ogen, hydroxyl, CN, NO2, - NH2, NHCOR-, al kyl, al koxy, hal ogenoal kyl or
hal ogenoal koxy havi ng Bp.R0 6 camdependentis of @ne tanotheulase ihtydeoges, Repigind RO
or R" and R~Z nay be 10 attached j fd
si x-menbered ring which may cont%{:}a:]?1 %pgl:é?l%?&?ﬁﬂ(%ﬁ%\’@g%EQ&%yaﬁgorpgitoms,
strai ght-chain or branched al kyl c¥salkag hapingd to &cearbmatamemarybhavimg/é thavi ng

6 to 10 carbon atons, where the g yirbéR@ion® of @ raliicdl BREHe F@iﬁu?flsﬁﬂﬁaj or
pol ysubstituted by hal ogen, CN, NgZ, btgl k%I ,ﬁ@l kgf(y, _hal ogenoal kyl or

hal ogenoal koxy having up to 20 6VBHFUSA dyloradicakion Us par w3y be mono- or
strai gEt }(bﬂai n or gr ancﬂeg a: Eylpdlysdbﬁlgutﬂd E}Ohdlag@ﬂml?@it‘)bxgt,m, NO,, NP}z,

strai ght-chain or branched al ke ng to carban.ato ry
having 6 to 10 carbon atoms, annggdgrﬁgﬁat ialclzip)ill’et e%%%l}él e %eﬂggll(yfo g7
carbon atons and up to 3 het er oahabegenpalsoxy having epiw Gombosatony, of S, N and
O or cycloal kyl having 3 to 8 caphkgct ons, which nmay furthernore
optionally be substituted by hal ogen, hydroxyl, CN, N02, NH2, NHCOR-,

al kyl , al koxy, hal ogenoal kyl or 30 hal ogenoal koxy having up to 6 carbon
atons; argl/or the cyclic radi calR'* mayisistrai@RCEh6@R 6EbRACKEINAKYI Kaving up to
trisubstituted by aryl having 6 to 10 caébon at ons, Eil arorrgtic or
saturated heterocycle having 1 to 9 chf#iBen A1o%HsnAY H’BV{% RetEsa888Mons
from 35 the group consisting of S, Naomds,O, which may al so be attached via
N, which may be attached directly or i SO S02, . NR

SO2NR~, CONR~, straight-chain or br an‘%%%lﬁﬁg{{%%ﬂg?l g%frrltgipﬁﬁtm%g‘? fiono- 15 or
branched al kenediyl, straight-chain o pelusvbriéigted] Ry |halggens hydiogil cB¥i n or
branchedoxyal kyl oxy, straight-chain o0, br agghed /gcorRdny! gikky! . alkox

strai ght-chain or branched thioal kyl having . jn each case up to 8 car%’on
atonms and which may be nono- to tris ?P&]E{‘] @%ﬂf{}(’@“%‘ik@hl’ haviag proto
branched al kyl, straight-chain or bra&xdnesh abkexy, straight-chain or
branched al koxyal koxy, strai ght-chain or branched hal ogenoal kyl ,

strai ght-chain or branched hal ogenoal koxy, carbonyl al kyl or straight-chain
or branched al kenyl hawindg in each case up to 6 carbon atoms, hal ogen, SR,
CN, NOz,25sNRBR~, 10 CONR SR 6or NR 4COR', in which R 4 is hydrogen,

strai ght-chain or branched al kyl having up 15 to 8 carbon atons or

cycl oal kyl having 3 to 8 car bon iahydfegenrstaighi-ehaim grobranehedtalkyl drvisgap

anot her are hydrogen, straightchaila carboraaead)atranthkyhail ®Yivdghcibd hikefylcar bon
atons, 20 cycl oal kyl having 3 t%a%ncar bop0 altzocmsb or r adi c?l of, gthée toorrrul a

SCZR s, g up arbon atoms, aryl havin
10 carbon atoms, an aromatic heterocycle having 1 to
30 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,, NH,,
NHCOR’, alkyl, alkoxy, halogenoalkyl or
35 halogenoalkoxy having up to 6 carbon atoms;



in which 25 R 8 is straight-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 nonoor pol ysubstituted by hal ogen, CN, NO2, al kyl, 30 al koxy,
hal ogenoal kyl or hal ogenoal koxy having up to 6 carbon atons, and 35 R' is
hydr ogen, straight-chain or branched al ky] having up to 12 carbon atons,
strai ght-chain or branched al kenyl havi n'gd'up to 12 carbon atons, aryl
having 6 to -16 10 carbon atons, an aronatic heterocycle having 1 to 9
carbon atons and up to . ISt and
O or cycl oal kyl havi ng %n?@} g{eggg .Ondgc{agn%s%ﬁﬁ%ﬁ%ﬁ&‘%@%ﬁa‘g@hh&ﬁ%ﬁt&awy
optionally be 5 substit GE@acysje havipgdrio 18qarbqmatoms ey an agampasieyor saturated

hal ogenoal kyl or hal ogemegtdeqult MAgY 14P9 E&bBn CRSMOAndl YR 38R Sliohbe
cyclic radicals may be fused with an .ar.orrgtt%cNor éaturat ed 10 carbocycl e
having 1 to 10 carbon at@FshGEHP congiaing of SN aad O at ed heterocycl e havi ng
1 to 9 cafbon atons and up to 3 heteroatons fromthe group consisting of S

N and O R3 is hygpnoger e i - i r. b che | k .

strai ght-chain 15%o3r b?gélﬁfcﬁégﬂq‘hgﬁlggéeéiggﬁ%f'ggasns%tr r 5?n§h€@8ﬁgﬁﬁ%8\g¥kF%%hed
al koxy having in each eoadwanghed chalogenodlkyl, sstraipht-chain sorabranabesyyetkokyowr 1 t o
4, 20 Wis straight-chgj 1 = i

branched al kenedi yl ha\%{Hr?X?ffﬁ%@gﬁg\gg%?élj%ht%g&4®(’:tgr %aﬁb(g?%?r@?’a‘ﬂqi IQg)Z-OE:Hz-,
25 A is phenyl or an a Ic heterocycle having 1 to 9 carbon atons and up
to 3 hetegoatons from jhehghoup consisting of S, N and O which may
optionally be nono- to trisubstituted by hal ogen, straightchain or branched
al kyl, straight-chain or branched hal ogenoal kyl or straight-chain or
branched al koxy havi ngRipartdR# car bonindegsimientB0 dRons aoBRRdare i ydtbpenh 35
R24 is hydrogen or straight-chain or . al kyl havin to 6 carbon
at ons, -17 5 10 X is straight-chai naéa?é}ggﬁglgh%%{ﬁ"ﬁ@?e g(yﬁg\??”ﬂé lﬂ&)??o 8
carbon atons or straight-chain or brahetrbdn ahktogsedrytydiealkylg hapingo38tear bon
atons whigh may in each case contain 9pgphRatoiis€e groups fromthe group
consi sting of phenyl, phenyloxy, O CO and CONR2~, in which R29 is

hydr ogen, straight-chain or branched al kyl having up to 6 carbon atons or
cycl oal kyl havi ngnB t oisGandafepenfreth ans 4,

w is 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(O)q, NR*, CO and CONR?!, or is CO, NHCO or OCO,

in which
25
q is0,1o0r2,
R is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,
30
U 1s 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, Nand O,

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

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



nislor2, R 15 20 is COOR30, in which Rso is hydrogen or straight-chain or
branched al kyl having up to 6 carbon atons. Particular preference is given
to compounds of the formula (1) in which 25 30 35 Vis absent, O S or NR4,
in which R4 is hydrogen or nethyl, Qis absent, straight-chain or branched
al kyl ene having up to 9 carbon atons or 6ra|ght chain or branched

al kenedi yl or straight-chain or branched al ki nediyl having up to 4 carbon
atons whi ch nmay be nonosubstituted by hal ogen, Y is H NRSR~, cyclohexyl

phenyl, naphtyl or a hm%mcahsinemfsﬁﬁeﬁeh%nwxswﬁa]sgmhﬁbkggr kaoxxca}lﬁ)ny% N
-~ -~ -~ 0 0"‘

o N CJ CN- V p O whi chaviagupfadcybonptomsnel WOz quI{.—, 110 where the cyclic
radicals may in each casghieer nono- to trisubstituted by straight-chain or
branched al kyl, straight-chain or branched al kenyl, straight-chain or
branched al ki nyI straight-chain or branched al koxy, strai ght-chain or
branched &l koxyal koxy, R&tandiRfit - chai n owlepmadasthedohabmgeansthdey| are  each

Car bon it one, st 1 ai gt~ chai n-or _br anchiir oSty oRfA<RaG of ShrdRe’ Ao,
atonms, F, Cd, Br, |, NOZ SR6, NR8R~, INRimORp~to @rcad@nRatoms Rr -cyzloalkyl
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 SOzR27,
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 is 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



in which 15 R6 is hydrogen, straight-chain or branched al kyl having up to 8
carbon atons, or straight-chain or branched hal ogenoal kyl having up to 4
carbon atons, R is hydrogen, or straight-chain or branched al kyl having up
to 4 carbon atons, -19 R8, R9, R' and R 2 independently of one another
are hydrogen, straight-chain or branched;pl kyl having up to 4 carbon atons
or phenyl, 5 where the phenyl radical may be nono- to trisubstituted by F,
C Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl,

i -butyl, t-butyl, nethexistieg BPRYS(@TINRE, @OSNEGRRAD aryNOR aryidxd: haXrs® OF
CN, or two substituents E@ apd R~ or KR atgd R .2 ma%/ntge,lo attached to one
anot her fornming a five!® 8t C¥PM AlOMSe Mbare e Friiipdinalfey it @artipay beprose by O
or N, R is hydrogen, et paigibsttatediby leilogehaadh D 2bikyl, aflekynBalugenoalkél

carbon atons or phenyl h hen adi cal _may be nono- to
trisubstituted by F, r%ﬁ?ggﬂ%lrﬁ%’%ﬁ?‘g%i’%‘i{éc@t R?FEOWgBVF‘SEy?P?‘OP?‘M;‘M|,
n-butyl, 5-butyl, i-butwa atomsmitthe abowenteosignedettamsyare attached taeat whatheno,
NOZ, CF3, OCF3 or ON 2Q aRaf\PLhdiiSoiikiainteadotabin MiBndrda RGN Case be
nono- to trisubstituted by pHenyl or a hHeterocyc fromthe group
consisting of ~N~N~N~NNJ ~~ NN | SJ OJ SAN O-N H\-N / /~ /~N SUN
OUN SJ] ON NN N N O Hp whig® which may be attached directly or via a group
O S, SO S02, NR4, SO02NR ) CONR , straight-chain or branched al kyl ene,
straight-chain or branched al kenediyl, straight-chain or branched al kyl oxy,
strai ghtlthai n or branched oiyallloyRoxy, straight-chain or branched 5

sul phonyl al kyl, strai ght-chain or branched thioal kyl having in each case 4
carbon atons and which y be nono- to trisubstituted by straight-chain or
branched al kyl, strai gﬁﬁ{p-icﬁaihydmgem aiiyhbaving Hotoy§ carbomiairhs ohaycloalkyl
branched al koxyal koxy, strq{agmg-g:llg,ag &rdn fbAQched hal ogenoal kyl or

strai ght-chain or branched al kényl having in each 10 case up to 4 carbon
atoms, F, Cd, Br, I, CN, SCH3, OCF3, NO02, NRBR9 or NR 4COR', in which 15
R 4 is hydrogen, straiRft - dbaiydragenps@sigheshanl loy| brimbeAcalkd hdvife @' fON

atons, or cycloalkyl havi % g’arlgo% zﬁo&ggpg?c]gglgﬂﬁ]’av%g% to 8 carbon atoms,

n islor2,
20 R'  is tetrazolyl, COOR*® or CONR?'R*2,
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,R*,
in which
R® s straight-chain or branched alkyl
35 having up to 4 carbon atoms or aryl

having 6 to 10 carbon atoms,



20 R-' is 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 aronmatic heterocycle having 1 to 25 9
carbon atons and up to 3 heteroatons fromthe group consisting of S, N and
O or cycloal kyl having 3 to 8 carbon atos, which may furthernore
optionally be substituted by F, O Br, hydroxyl, nmethyl, ethyl, n-propyl,

i -propyl, n-butyl, s-butyl, i-butyl, t-butyl, 30 nethoxy, ethoxy, am no,
acetylam no, NO2, CF3, OCF3 or CN, and/or \t,ﬁ@e%ecar'?,praaﬁql' fbalitgljgﬁyngebé‘ used

with an aromatic or saturated carbocycle having 1 8 1g g:ar?oa)é toris or an
aromatic or saturated 35 heterocycl e havi 1ot 8" PLEFBYHYSE o i}%ﬂ%eﬂp to 3

heteroat onms fromthe group consisting of SCNNNOw alkyl, alkaiyRilegdnpdikgpen or
fluorine,ms an integer from1l to 4,5 W s - -..CHZ 2
CHECHCH2, Ui s - CHZ-, Ai's phenyl, pyridyl, th?f%qgeagf%%@zrwmfm
optional I be nmono-10to trisubstituted by atembkyl, ethyl, n-propyl,

i -propyl, n-butyl, i-butyl,s-butyl, t-butyl, CF3, nethoxy, ethoxy, F, d,
Br, Rzi s COOR24, 15i n. whi chR24 i s hydrogen or straight-chain or branched

al kyl havi ng up t o®™ ESHEIEAISAPEEENd8I% s strai ght-chain or branched al kyl ene
having up to 8 carbon atons orstraight-chain or branched al kenedi yl havi ng
up to 8 carbgn at onswhi ch, may in _each ¢ sheécont]aiﬁ one to three groups from
the groupconSieeriy l%g‘VﬁEBWI?C%'HBﬂWdSQ@ cdoElafl coNR3o, 25i n whi chR3 i s
hydr ogenlO strai ght-chain or branched al kyl having up to6 carbon atons or
cycl oal kyl havi ngin?w}'iiths carbon atons,30 nis 1 or 2,Ris COOR35,in

whi ch35R35 i s hydrogen or straight-chain or branched al kyl having up to 6
carbon atons. -22 Very particular preference is given here to conpounds

of the fornula (ly, inswWeiai 6, NR* NR&C 4 | f@h 0 hai

branched al kyl ene havi&g)ﬁupht% 1g)mciar bonogﬁ)r’rgﬂ?rdcgtlf%isgkﬁ I-@(S](g’l ?U(i)qug[)(r)ranched
al kenedi yl or strai ght2thain or branched al ki nediyl having up to 4 carbon
atonms whisch nmay be nonosubstituted by halogen, Y is H, cyclohexyl, phenyl
or a heterocycle fromthe glg}qﬁg consisting of I ~NI ~NI ~1 ~~N/ /N NJ
NS/ OJ SSN O-NHN N N % % SSMNO-YWN SI 1 / NO Fi NHH U CO Co~ U
where the cyclic radicals nay in each case be nono- to trisubstituted by

L Ohe S o b e i O 4 S SIS
strai ght-chain or branched alPtgsgllal okydrogen.aisgpightcehim @r branched alkyl
20 having up to 8carbon atoms, cycloalkyl having 3 to
8 carbon atoms, aryl having 6 to 10 carbon atoms or
arylalkyl 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,
25
0 1s0, 1 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 ring,

in which



-23 branched hal ogenoal kyl, strai ght-chain or branched hal ogenoal koxy
having in each case up to 4 carbon atons, straight-chain or branched

cycl oal kyl having 3 to 6 carbon atons, F, d, Br, |, NO2, SRS, NR8R9,
NR~COR or CONR'R 2, 5 in which R6 is hydrogen, straight-chain or branched
al kyl having up to 4 carbon atons or strgjght-chain or branched

hal ogenoal kyl 10 having up to 4 carbon atons, R is hydrogen, or
straight-chain or branched al kyl having up to 4 carbon atons, Rg, R9, R
and R 2 independently of one another are hydrogen, 15 straight-chain or
branched al kyl having up to 4 carbon atonms or phenyl, where the phenyl

radi cal may be mono- t® tri subdwirogercstgight-chan qrbranghad @il hawisghip o

ethyl, n-propyl, i-propyl, n- é)éﬁruén at%nQU&%!(:chlmpyltwAvmgt 3 bty barb SR LRAY
et hoxy, am no, 20 acetylanlno or two substituents Rg

and R9 or R' and R 2 nay be a\tvlaralenw bFé“B%ﬁ’é“‘ﬁ‘i‘ngﬁéng?‘berﬁ ey Yahavingeup
si x-nmenbeyed ring which may becdrbéestompl €ed by O or N, 25 R is hydrogen,
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, C Br,

hydr oxyl, methyl, ethyp, n-priepyl or2.-propyl, n-butyl, s-butyl , -butyI ,
t-butyl, methoxy, ethoxy, amno, 30 acetylami no) NO2, CF3, OCF3 or CN
and/ or the cyclic radicals may in gach case be nono- to trisubstituted by
phenyl or a het er¥cyclie hydrogen NR Q¥ oany! bovieg 61tp 4§ carbon atqras, an asgmati¢ N /N
~N~~ QI BN p~N H\-N /gafurated ﬁ&en%%%l@u%v%gol/td\' Nedibdh Nitbink! wh ctip "y be

attached directly or via a grou . st:ﬁg ht 5 chain or
branched al kyl ene, st r%h"d?ﬂoa‘é’ﬁbﬁ {0y, the EEOHERNSISHiRG W andiQ grgfaightai n or

branched al kyl oxy, st rcﬂiagh(brlﬁ’ﬁﬁdﬁadQlyclbﬁlaybhkﬁdng)xya|8K3ﬁfwnymor$1ﬁ rvehightmaghai n
or branched sul phonyl a %y ﬁﬁﬁﬂtgh -chain or branched thioal kyl having in
each case up to 4 car %e{% ich may be nono- to trisubstituted by
strai ght-chain or braneherd tiOcwlik yadicas mayghtcadheisa bermbmario heshbatitocedy

strai ghtpschain or bra’g; ﬂﬁghkgm{ﬁ" Spwﬁncgké ailﬁgf &Eﬁ%rﬂ c%mbro?”ﬁﬁﬁ&ed
hal ogenoal kyl or straightc n or branc 1ng I'n eac case up
to 4 carbon atoms, F, afkenyBstraight-chgin SCP@nC@@Fkammbztrm@mﬂg%pr

15 in which alkoxy, straight-chain or branched alkoxyalkoxy, stralght-cham or
branched halogenoalkyl, straight-chain or branched halogenoalkoxy
having in each case up to 8 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 to
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,

R8, R9, R'' and R"? independently of one another are hydrogen,
35 straight-chain or branched alkyl, straight-chain or branched
alkenyl having up to 8 carbon atoms, aryl having 6 to

10 carbon atoms, an aromatic heterocycle having 1 to



R 4 is hydrogen, straight-chain or branched al kyl having up to 6 carbon
atons or cycloal kyl having 3 to 6 carbon atons, 20 and R' is hydrogen,
straight-chain or branched al kyl having up to 6 carbon atons,

strai ght-chain or branched al kenyl -25 having up to 6 carbon atons, aryl
having 6 to 10 carbon atons, an aronatic jjheterocycle having 1 to 9 carbon
atons and up to 3 heteroatons fromthe group consisting of S, N and O or
cycl oal kyl having 3 to 5 6 carbon atons, which may furthernore optionally

be substituted by F, O, Br, bwdﬂb@xyétomgr%hylh t@tj'l%,lteroﬁloﬁfsoﬂwn the - BO8P yl

P IRIT TR Taig A L P i

or an
aromatic or saturated car bocy atoensheycilsatkyl having G toadh@wbmdtmoﬂﬁraﬂ‘baabonatl c
or saturated het ero_cyc! e havi &FR a%BCﬁrsbon atons and up to ?I het er oat ons
fromthe group consisting of 15 R3 is hydrogen or uorine) m
is an int2ger from1l to 2, ZOWWIesthCCBﬂc-yl ondic@HP@HRS | pag insay- @HZmpndx (3

phenyl which may optional Iy bFolggg{ngrtéa tbry' ﬁFQ@&,{ t H?&Gx@y gﬁt Raethyl,

n-propyl, i-propyl, n-butyl, ,
ethoxy, F, O, Br, R is ,|aﬂxkxkhaléﬁxmlqwnﬁqlhylo@rehalegenoalkoxy

strai ght-chain or branched al kingaytd®caBor @toﬁlscar bon at ons, 35 X IS
strai ght-chain or branched al kxél ene havi e'ﬁ gzgcar §$n atdo b
strai ght-chain or branched al Reh¥8iSPOsty ﬁg‘g ‘ll Ot &t bdti¥a mg}ay €26
whi ch nay0 each contain one toandahatt@mamoﬁqEﬂlﬁmMﬁgg:rﬁw GO5iR iAérhbgedf

phenyl oxy, O, CO and CONR3O, ogen, straight-chain or
branched al kyl having up to GM(?: %ﬁ)c(rl\;ﬂg }bér:r%t%ﬁ d1égllﬁbal kyl having 3 to 6

carbon atons, ni s 1 or 2, 10 R is COORS3s,
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- 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 alkenyl 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 S, 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, halogenoalkyl 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, S, SO, SO,, NR’,
SO,NR’, CONR’, straight-chain or branched alkylene, straight-chain



in which R3s is hydrogen or straight-chain or branched al kyl 15 having up
to 4 carbon atons. Particul ar preference according to the invention is

gi ven to conmpounds of the formula (1), in which R and R2 are each COOH. 20
Very particular preference according to the present invention is given to
conpounds in which Vi s O 25 Qis CHZ 14.is phenyl which is substituted
by a radical selected fromthe group consisting of 2-phenylethyl,

cycl ohexyl, 4-chl orophenyl, 4-nethoxyphenyl, 4-trifluoronethyl phenyl,

j- Cyg’al][llophenw , h3l0 ﬁr Chbﬂbﬂgﬂﬁﬂ@ikenﬁéryﬂtmtﬂﬁ@hyBﬁbﬁﬁ@ﬂbﬁanched al Rgloxy, shtralght-
-trifluoronethyl phenox Lyan enox t hy enyl., IS ogen or
fluorine, 35 mis an |ﬁl¥a@ber fﬂ)ﬁﬁg)“f edys (éy W{TE Cls—f%%g}}lyh am _ 9% Gr%’@ﬁe(%_'

A is phenyl, 5 RZ i s Cdphonyledkyd, RRaight-¢chamave dranched ¢hidalkpls haviog it @athe

o i g vot e Peask QpfTo & CarbitomT 180 SHIBR U oh 821 ISRl Pr ! 2

(1) accordlngtothelnv ion na &D’ese T 6r
salts. Imdgeneral, sal bgstgighi- Qhagmnbramhedn bémﬁ@hbdmonbraadledalmy be

mentioned here. 15 In §ch¢ }ﬁQfPlBﬁ)XBr Bi[anEllTé?l 5“(8)?’}3‘1 ox'yn\éﬁﬁ]grllo&alrp'blefb%rﬁﬁg@ i's

gi ven to physi ol ogi caIIy acc tabl e salts.  Physi ol accepta e salts

of the conpounds accor tipgFnealkyhe |SH?/'§h't"F}B‘1"P ma9r bebr§‘éﬂhe§ ofhalqﬂé“%}ﬁg‘b’ances
according 1o the i nvencirbanyiilkit o Sesight dirdes bemchaxylicayRhivite o cach

sul phoni ¢ acids. Particul ar p e (PR X0) a s,al ts
wi th hydrochloric aci d’®hydF EJQr 2}5 %l%omgul\(ﬁﬁﬁﬁ"c S:L% R ﬁgb&h(ﬁ &aci d,
met hanesl) phoni ¢ aci d, C@Nihrié'é’uﬂlﬁﬂbﬁ]QR 4¢cid, p-tol uenesul phom c acid,
benzenesul phoni ¢ aci d, naphthalenedlsulphonlc acid, acetic acid, proplonic
acid, lactic acid, tar.tari.c acid, citric acid, fumaric aci d, mal ef i ¢ aci d
or benzoic acid. 25 Phaswlirlvgi cal |y acceptable salts nmay al so be the netal
or ammoni um salts of the conpounds according to the invention which have a
free carboxyl group. ,ticular preference is given, for exanple, to

sodi um potassi um magﬁem um or I AVETgRR.SHpteat- C%EIWB”@F{%%@‘&Y]‘]@&IW%l ch
are deridy®ed fromamonia, or or gans Carbof aRB)s SUCTtIGHkyIf IvirgX 3P| Eearbon
ethylam ne, di- or triethylam ne, di- or triethanol am ne, 30

di cycl ohexyl am ne, di net hyl am noe?rﬁ%nol arginine, lysine or

et hyl enedi am ne. The conpounds according to the invention may exist in

st ereoi soneric forms whiscisare %El(gﬁhdéﬂtfgeof BRI SnaMmer Tk hg&ir géﬂagﬁrm ht-

(enantiomers) or which are not mrror inm I aster orrers)
The invention relates both to t@a%@anaawsalbyl hpying HBtI‘érSé@mnsatam, to

t hei r re%p_ectl ve mxtures. _TheI Ir $avihp ketd bea@bﬂ%&&ﬁf@mrxﬁdlcﬂa& bef
separated I nto stereol sonmerica ﬁ 3 gg;r:lggrponent S I a Known nmanner or

exanpl e by optical resolution ort phi c separation. Any double
bonds -2~ present in the conpounds according to the invention can be
present in the cis or trans confiigysdtion (Z or E form.

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 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



In the context of the present invention, the substituents generally have,
unless 5 indicated otherwise, the follow ng neanings: Al kyl generally
represents a straight-chain or branched hydrocarbon radical having 1 to 20
carbon atons. Exanples which may be nentioned are nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, pentyl, isopgntyl, hexyl, isohexyl, heptyl,

i soheptyl, octyl 10 and isooctyl, nonyl, decyl, dodecyl, eicosyl. Al kylene
generally represents a straight-chain or branched hydrocarbon bridge havi ng
1 to 20 carbon atoms. Exanpl es Wi @ibdRutohR, BEAMoRARIhERC JEL MYVBBE. to

et hyl ene, propyl ene, a-nethyletq%égﬁe, 13-nethy|etgylene, a- et hyl et hyl ene,
15 Q et hyl et hyl ene, butyl ene, a- O FPBISAPE AR 1o BItetREPHOMP fropy the gEoup

y- met IhyI pr oEyI elne, a- ﬁt hyl Ipr opylmnei,stiri@oétS]pr::mﬂoxd eﬁe:,yclljbakkyhy]laﬁiggp_lyioene, .
pentyl ene, hexyl ene, heptyl ene, tvl ene.  nonyl.ene ene, do ene an
ei cosyl ene. Al kenyl generally r e%?aéggénnfnsomas’ Ay Bﬁy-fgﬁﬁ%ﬁmﬁ OBE%W@&&F

hydr ocar Bon radi cal having 20 2 substiiotedabyohakigems Gd NOg elkyhomrikoxy,
preferably one or two, double b j i ar e
allyl, propenyl, isopropenyl) b3?@%§P55?ﬂg%E@g%€+§ﬂggﬁﬁggﬁﬁﬁﬁﬁ§5§%h(ghyl,
hexenyl, isohexenyl, heptenyl, i#®RA&ptenyl, octenyl, isooctenyl. 25 Al _

ki nyl generally represents a straight-chain or branched hydrocarbon radi cal
having 2 to 20 carbon atons ﬁnd .neﬂgr nore, preferably one or two, triple
bonds. Exanpl es whi ch QBeheeydics £Rls ey depssg withhath gomaic Yor satpeaad Ny |
and 2- hebd nyl . Al kenedicatbaggcierhaving ¥ epI@®sebo® a@dnst draingdtbmatielion straddanched

hydr ocar bon bri dge 30 i . on.atons _and one .or re,
preferably one or two, gédg‘%éﬁbhﬁﬂﬁg @%%pclaébso ok uBeton%H?DtFr(?ﬁ@E’Sar e
et hene- 1, 2-di yl, properfeom te gioyp consistipgof 8, M-adid G4l , 1- but ene- 1, 4-di yl,
1-butene-1,3-di yl, 1-butene-1,2-di yl, 2-butene-1,4-di yl,

2-butene-1, 3-diyl_ , 2-butene-2,3-diyl. 35 Al kinediyl generally represents a
strai ght - chai n orRbr anié H‘é’ér%ﬁﬂl’rl&l‘ﬁeﬁoﬁf%gli"d‘cjl@lTh%[vgrﬁgg?dt%k)ﬂoﬁmfmﬂhal@!t ons
and one [8r nore, pref ejrablackyde halogbMgalkylF bP!s@aipNEFain or BfanER& €S yWhi ch
may be nentioned are thine-lai;di I,(gfogkne-l,B-diyl, 1-butine1,4-giyl,
1-butine-1, 3-diyl, 2- Vgﬁénf,c-%§%PPt EGIOERAMS: | v represent s

strai ght-chain or branched | ower alkyl having 1 to 9 carbon 5 atons which
is attached via g,carhony|,«H-PHB | es which may be nentioned are:
acetyl, ethyl carbonyl, prop cargbny ,” 1 sopropyl carbonyl, butyl carbonyl and
i sobutyl carbonyl . Al koxy generally represents a strai ght-chain or branched

hydrocanpon radi ogl hayispgighQchhit Or barkBEP ATk yRine NG WRiigH-chainddt Bah&tkqvi @ an
oxygen atom Exanpl es i C y.be.nentloned are met hoxy, ethoxy, propoxy,

i sopropoxy, butoxy, ié@%ﬂ? %&?VHEHP&??}“F§&ﬁéﬂﬂéﬁ??"ﬁ@¥@%y, i sohexoxy,

hept oxy, i soheptoxy, octoxy or isooctoxy. The terns "al koxy" and "al kyl oxy"
are used synonymyysly..  154Al kox, a~lkyl generally represents an al kyl

radi cal having up to g°carbon atoms which is substituted by an al koxy

radi cal having up to 8 carbon atons. Al koxycarbonXl can be depicted, for

exanpl epsby the f@r”miﬁﬁléényi %M}oxﬁﬁic@]&éﬁ%wﬁé@{m%grl%@fég'r%g{ %g{ngsa%ts a

strai ght-chain or branc Eydrocar on ra on at ons.

The fol | owi ng al koxycaPB®APeCropmsfremiie spaiprensisingef SN and@pl es:

get hoxyca[) bonlyl , et hog@t?am@w tiormll@ﬂﬁxmlﬁﬂé-lhgﬂﬁbubsﬁﬁudidlsﬁbpﬁﬂﬁg’éw@ﬁgiﬁﬁﬂy| :

ut oxycar bonyl or i sohut.oxycarbon oal k~ .genera represe a
cyclic hydrocarbon raﬁﬁ%glgfﬁmcﬁﬁgguﬁyg/%%%‘ﬁgﬂ é’crg?%'?Ché‘i’ @Pgﬂgﬁ?f@@‘ﬁé)rgi ven
to cycl opropyl, cycl opeaight-chamdorchyrehahled aikoxy haeing upso wiehrbon meyms)e nent i oned
are cychgpentyl, cyclohexyl, cycloheptyl and cyclooctyl. 30 Cycl oal koxx
represents, in the context of the invention, an alkoxy radical whose

hydr ocar bon radi &l i 48 QO8Fel.0al kyl radical. The cycloal kyl radical
generally has up to 8 carbon atons. Exanples which may be nmentioned are:

cycl opropyl oxy and cycloﬂexyloxy. The ternms "cycl oal koxy" and
"cycl oal kyl oxy" are udd¥h$8 synonymously.

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



-30 Aryl generally represents an aromatic radical having 6 to 10 carbon
atons. Preferred aryl radicals are phenyl and naphthyl. Hal ogen represents,
in the context of the invention, fluorine, chlorine, brom ne and 5 iodine.
Het erocycl e generally represents, in the context of the invention, a
saturated, unsaturated or aromatic 3- to;0-nmenbered, for exanple 5- or

6- menbered, heterocycle which may contain up to 3 heteroatons fromthe
group consisting of S, N and O and 10 which, in the case of a nitrogen

at otrry ma)é al so beng[taifslfm*ldigm-ﬁhatirgbﬁbﬂiin&l:ié@lgﬁlayl@ﬁ@lli@vliﬁg(ﬁm g%flf-ﬂah%lfbrﬂ@gr_ be|
by dazi nyl © pyr azi nyl SuAgshgn: o ageied,ofbegdiyl Raying Upith] fgarbon aioms
pi perazinyl, tetrahydrwepighanyy in ¢zhraaby domhinraryto, thieegraupsr framothg | group

t hi azol yl, oxazolyl, iy 4 j J } 2 Preference is
gi ven to thiazol yl , fu@?ggﬁgéé}z% "ngé)'lrbjé%ﬁbdﬁpﬁp 'y, pyridyl,
pyrimdiyl, pyridazinyl and tetrahydropyranyl. The term "heteroaryl" (or
“"hetaryl") represents gnyggpnatic heterocyclic radical. In the heterocycle

structures shown in the present application, in each case only one bond to
t he adjacent group is indicated, for exanple in the heterocycle structures

20 suitable for Y the REnd t osthirossh.! stidightlRWaN r. braschieA diGAtHYingt P Re

het erocycl e structures may, inhde endentlﬁ of tBﬁ@ car rty %Curther
substituents. The present i nVRFPIhAPES Cheydat ey havigatorasbor demss f or
prepari n conpounds of the fornmula (1), characterized in that 25 [A]
conpounds of the Iﬁorrruilsq&l ) (RBYm~H/ WN ~UAR (Il) W QY are
reacted with conpounds of the formula (111) 30 E-EX-R 1 (II11) in which -31
R, R, R3, V\ Q Y, W X, U Aand mare as defined above, Eis either a

| eavi ng group whigh isjsguhsrituted in the 5 presence of a base or is an
optionally activated hydroxyl function; or 10 [B] conpounds of the formula
(I'V) H NX-R U-AR2 (IV) are reacted with conpounds of the fornula (V) 15
20 15 in which

R is hydrogen or straight-chain or branched alkyl
having up to 6 carbon atoms.

20
Particular preference is given to compounds of the formula (1)

in which
25 \Y is absent, O, S or NR*,
in which

R* 1s 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



25 or (RBRmMmWE (V) V.~ 1 Yinwhich R, Rz, R3, V, Q Y, W X U Aand m
are as defined above, E is either a |leaving group which is substituted in
the presence of a base or is an optionally activated hydroxyl function; [(]
conpounds of the formula (V) -32 (RBAAm _ Wb XwkR, V-~ QI Y are reacted
wi th conpounds of the formula (VMII) 5 EEUJA-RZ (M) in which 10 R, R2,
R3, V, Q Y, W X U Aand mare as defl®ned above, E is either a |eaving
group which is substituted in the presence of a base or is an optionally

activated hydroxyl unction, 15 o{ [D] conpoundg of the fo mul a (VIII)

(R3)m1WNXR(VI AR2Va R Whi ch Va X8 or %@ﬁ Rz,

R3, Y, Q mare a UnedinCI IimJd, are actdvmth
=

conpounds of the (X N =N
S { ‘ HN >
F o~ SN oN N
N
{ 4:\N ! i
A oA S\)

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,, SR6, NR8R9,
NR’COR' or CONR''R",

in which

15 R® 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,

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



- 33 IWEY (IX) inwhich 5 Q Y are as defined above, Eis either a

| eaving group which is substituted in the presence of a base or is an
optionally activated hydroxyl function; 10 or [E] conpounds of the formula
(X) ( RB>mMWN X Rlb (X~ Vb Q15 in which 20 R3, V, Q Y, W X U A and m
are as defined above, Rib and R2b indepeﬁ\ﬂently each represent CN or

COQAl k, where Ak represents a straight-chain or branched al kyl radi cal
having up to 6 carbon atonms, 25 are converted with aqueous sol utions of
strong acids or strong bases into the corresponding free carboxylic acids;

\%}i gg [F] conmpounds of Rg,rlfg, kwa%llgz( )i(ll"depen&e%ﬁy_ glf )E)ng aLotHérA—aBez }gy)élrc))gelﬁ, 'n
straight-chain or branched alkyl having up to 4 carbon

atoms or phenyl,

5 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,
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



5R, RZ R3, V, Q X, W U A and mare as defined above, L represents Br,
| or the group CF3S02-O, are reacted with conpounds of the fornmula (XI1) 10
MZ (XIl) in which Mrepresents an aryl or heteroaryl radical, a
straight-chain or 15 branched al kyl, al kenyl or alkinyl radical or

cycloal kyl radical or represents an arylgjkyl, an arylalkenyl or an

arylal kinyl radical, Z represents the groupings -B(OH) 2, -CH--CH, -CH=CH2
or 20 -Sn(nBu)3, in the presence of a palladium conpound, if appropriate

additionally in the pr@ﬁi%'ﬂcrﬁ%)of)e%ttﬁ&féb!cdu%tl?%?@ia arggoﬁwot fse@oa%vbzt NRE‘S and
in the presence of a b ounds of formula (XIT1) -35

E (X111) H in which 5§§?N?‘e&(§§3n’t éfaé&{“&h?/lp erbrﬁ’é(i"@Fic?é]f)S}?“er éﬁ?’gﬁq ChaE‘ is a
| eavi ng group whi ch i sosbiapshedudliaghediyl, tshﬁlwt—eﬁeﬁﬂ(bﬁ? bedncBed alk@lox $Osti gh

ted according to pr,oce D.wt of theforrrula VI | apd t he
;ggﬁl tel ng corrplou%ds O]E) Q%S%Br%?%hfil W-‘/WKISO%YR StraightyCham (g 1( aﬂ)Sh(p
hydr ogendt ed wi t h hydr sdphonyhilkHestpriglterhem of baamhd:(hklyealkyl'l'haampg T esses
according to the inventjon {{ QIForP%H%réﬂlf“ﬁ]W%Qdo}bmgth?o DM tatfé l%%(are

i1 lustrated bel ow using exegg non-
of the reaction sequentieaigitchpai @ngltaDCfmdo%lléElségalﬂhECham or branched alkoxy,

straight-chain or branched alkoxyalkoxy, straight-chain or branched
halogenoalkyl or straight-chain or branched alkenyl having in each

10 case up to 4 carbon atoms, F, CI, Br, I, CN, SCH3, OCF;, NO,, NR®R®
or NR"COR",
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,



[/ NHp ~/ Ow (CHz)5Ph O Br-(CH2)~ Owe base hydrolysis HIf (VIII)
represents, for exanple, nethyl 4-} [(2-nmethoxyphenethyl)am no] net hyl
}benzoate and (I X) represents 2-chl orophenyl methyl chloride, processes D
and E can be represented as shown in the schene bel ow - 37 Exampl e of
the reaction sequence according to procegses DVE: / N1 w CCHZ(2-Cl)Ph CH
[/ O- OO-0O1I hydroly: 51f (1V) represents, for exanple, nethyl 4-{

[ (5- met hoxy- 5-oxypentyl ) am no] met hyl }benzoate and (V) represents

| - [ 2- (benzyl oxy) pReny! khydigener flugtifeanone, processes B and E can be
represented as shown in the schene bel ow -38 Exanmpl e of the reaction

sequence according to~rocesses B/E: base ~/ OO/ Ow ester cleavage N ~ \
OO0/ OH/ O/ Om O Gdan integer from 1 to 4,

5 w is CH,, -CH,CH;-, CH,CH,CH, CH=CHCH,,
U is -CH;-,
A is phenyl, pyridyl, thienyl or thiazolyl which may optionally be mono-
10 to trisubstituted by methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl,

s-butyl, t-butyl, CF3, 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, O,CO and CONR?,

25 in which

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

30 n islor?2,
R! is COOR®,
in which
35

R” is hydrogen or straight-chain or branched alkyl
having up to 6 carbon atoms.



\ OHS5If (VI) represents, for exanple, nethyl 5-{
[ 2- (benzyl oxy) phenet hyl ] am no} pent anoate and (VII) represents nethyl .
4- (brononet hyl ) - benzoate, processes C and E can be represented as shown in

t he schene bel ow -39 Exanpl e of the reaction sequence according to
processes C/E: 0 MO ~ \ base Br ester cjeavac C preferably R = dBu
-40 Exanple of the reaction sequence accordin,~to processes DDF/Eci I~ 1/

~/ NOHI / O Br OO ~Owe Br B(OCH)z I~ C hydrolysis

Very particular preference is given here to compounds of the formula (I),

in which
5
\Y% is O,
Q is straight-chain or branched alkylene having up to 9 carbon 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 consisting of
IN | N | S T ﬁ&N
= N/) N N\)
Sf /B O~ s N O N HN\N/>
Nzlz\ N NN S
M o
A oM ENYZ
N
I Wh % \
% A N \
O O [L] |
N 0
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



-41 Exanple of the reaction sequence according to processes DDGE cl / \ \
/ Owve hydrogenation O hydrol ysis -42 The solvents which are preferred
for the processes according to the invention are custonmary organic sol vents
whi ch do not change under the reaction conditions, or water. Preference nay
be given to using, for the processes accepyding to the invention, ethers,
such as diethyl ether, butyl nethyl ether, dioxane, tetrahydrofuran, 5

gl ycol dinmethyl ether or diethylene glycol dinethyl ether, or hydrocarbons,
such as benzene, tol uehanchey! leepenbalReh IseRUICIRGR &F , briichedl KhkSeenSMREX 2

di met hyl f or mam de or hexanet h%l Rhos hor(ihé tri amde, or, :

1, 3-di net hyl - i ni dazol i SVASINAHET CFSSURIQE CaRben Algms, iraiebhehainenrnsheshe
acetonitrile, ethyl aceichkiatkybhadngBttby cashinphens,de Cl) Br,ilsSNOgf SRYINRIR®, al so
possible to use m xturRp’EHrING EHRKERENt i oned 10 sol vents. The bases which
are preferred for the processes accordirig to the invention include basic
conpound® whi ch are customarily used for basic reactions. Preference may be
given to using al kali jeiitn hydri des, such as, for exanple, sodium hydride
or 15 potassium hydride, or alkali netal al koxides, such as sodi um

met hoxi de, sodi um et hoxi de, potassi um net hoxi de, potassi um et hoxi de or

pot assi um t - but oxi de, Rt car liomgtiegen SuriphtshsadrbRched AN avindass oM
carbonate or potassium car bon4a1te or, am ﬁf . sugh.as §°di um .am de Oﬂ(

i thi um diisopropyl anide, or ‘bY3eAbFPRRi% ré’@ﬁb@lﬁ’fblgr, wnehpdhalogenoalkyl
phenyl I ik0hi um but yl I'i t hi um dravimgtupptbldi darbammatoras, sodi um 20

hexanet hyl di si | azane. ghe pr 0., G ding to,the. i nyention can
preferably be carned o%_t in ggg‘?@%ﬁ%‘ﬁiéreﬁtgf@?%g% oggg%nc&eld FQ%N‘FH‘B&%
conpounds (I11) and (111), (1V4zatbonioand (VI) and (VI1), respectively, in
t he presence of a base, such as sodium carbonate, 25 Et3N, DABCO, KzZC03,
KOH, NaOH or NaH. The l{geﬁqgt}%@n(? M general ly be carried out in a
tenperature range of fFofh-208¢ 85 +oMECPFNdeRity 6| ¢n¢ r ipthrr a5 -hydrogemhe
reactioriscan be carned out atstraighbsipdierérC bfanelsauaikyl ot @f @ 4r@ebsped
pressure (for exanple in a rgnge 811‘ hf’:;]olm 0.5 to 5 bar). In general, the
reaction is carned out at at m)spﬁ'uerl?c ressure. 30 In the processes Ato C
according to the invention, ahsonthewphgnylfradicel may benzonpt Yo trisupstapadég by
nucl eophi lic substitution of in p Lo ong.of ] (o] s of
the formula (I11), (V) or (VIF?)tgflmt’hgycg?n%é ‘Fﬁth@t’i%ﬁy%f“%ﬁg’y@’f %ﬁog@?
conpounds of the fornula (I1)DPytyhps-Ratyl( #bytyl.Subutyly | raethesxy;i ety Gopro.E ar e,
for exarpl e: hal ogen, 35 tOS)ﬁb@&ﬁmiﬁYﬁNﬂ){:}t@,@CF;:IOJ‘(YNIYDOXW function which
is activated by reagents such_as dii,sapropylsazqdjgarboxyl at e/,PPh3

(Mt sonobu reaction). The pr 853%’ B’basg&‘jp& g 3618 khé’riﬁveﬁﬁg{ dagy be
preferably be carried out i natiasdednbtoriel andther rfeaninigna fivee oc aipmembsredV | | )
and (IX) in the presence of ?in@@vciﬁch ﬁ)ﬁ?%e?rﬁeéﬁ)ﬂéd"g}OorN,

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 trisubstituted 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



- 43 carbonate, potassium carbonate, Et3N, DABCO, KzZC03, KOCH, NaOH or NaH
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 atnospheric pressure, elevated or reduced pressure (for exanple in a
range of from0.5 to S bar). 5 1n general, the reaction is carned out at
at nospheric pressure. In the process D dccording to the invention, a
conmpound of the formula (1) is prepared by nucl eophilic substitution of a
| eaving group E in theconpound of the fornul I X) by th droxyl or
thiol function of the und of<tNRg f or nmul aghO® VIII) bIe | eavi ng
groups E are, for exa hal ogédn, éjosylate Ines | at e, ydroxyl
function which is actlv d by re g/hts such a ||sopropy

azodi car boxyl at e/ PPh3 (M t sonobu reaction). In the process E according to
the invention, a conpound of the fornula (1), where R 15 and Rz each

represent a free car boxyl funct n, |s obt_&i ned onveglhng ester and/ or
nitrile functions of t onpou i nt/oTt\ne coOrraspardi ng free carboxyl
functions. This reactlggighn b& rled L/Nfor Pe, y addi ng agueous
sol utions of strong aci such as, for exanple HCl or HZS04, or strong

bases, such as, for exanple, NaOH, KOH or LiOH The reaction can be carned

out in one of the above tionedN 0 orgaq&%Nsolv water or in
m xtures of organic sol ts or | i Xt ur/e f or i | vents with water.
Preference according td invéhkb@n i sSgigen, f l e, to carrying

out the reaction in a m¥ ure of water and nethanol or dioxane. The
reaction can generally be arrled out in a tenpethure range of from -20C
to +90C, preferably from to +9 C. The n@actlon can be carned out at

at nospheric 25 pressure, redgdce Sox e (for exanple in a
range of fromO0.5 to 5 ar) gen ral,the rea tifon is carried out at
at nospheri c pressure. pro s F acwrding to the invention, a

conmpound of the fornula (1) is pr8pared by reacting a compound of the
formula (XI), which contains a substitutable 30 group L, with a conpound of
the group (XI'l) in the presence of a palladium conpound and, if
appropriate, a reducing agent and further additives in basic nmedium

Formal |y, the reacti onwhigh anaryﬁiiumfai:h&l ditwﬂy ongiaaf grobp O; SOBOYBAsS, sbfaighbe

formulae (XlI) and (Xl | esc or i
Organorretsal lics in Syn é‘3| g, ft\T/ICE“’s‘iﬁ‘ﬂS/‘ et S?@WL%? ed;l @’ icohr?d al?%%ﬂﬁll
In the conpounds of t rerafght-ehain oI ranghied alkydaxys uttm}'é CQﬁmup)rmeaﬁhedf or

exanpl e, be a hal ogen J%Ikgﬁix SH t%aﬁrorqtrarlche@gu@h&wmﬂagtya]gmac%hmg
group, such as, for exa g triflate radical

formula (XI1) contain ¥ branghedl hioglkyl havingin E?ic%ﬁeb‘é’ Q¢ fg&?é‘ga 2
group consi s;l ng OL B(/ﬁi’cll) |2nagr M| io t&Cohdubgtitated- BN 6tndghtchaither p&hbmu um
conpound used can pe a adl um u IS

a ggd( PP3) Z or Pd( mcﬁ'gya} ﬁralﬁh‘pﬁt(“l’h%]f E?Fﬁn%?&éﬂ‘% %&alg’&?@ﬁ‘“a " BifBe e
exanpl e, Pd(PPh3)4 or dki@(diax@. sttdightetpainr ed pranchéds hplogsidalkyl tap strdigzht-

ddi t |l d
ot her  addi 1] ves, esﬂﬁﬂg‘éﬁgﬂ%@éﬁhﬁy‘ i z%“@@ ; "1519??‘%?5*@3‘)%9%%
L@t

the reaction mxture (BCL BTIJ@Nf§ ;, QEFy,
2667-2670; T. Jeffery, J. Chem Soc., Chem Conmun. 1984, 1287-1289; S
Brase, A._deMejiere in "Netal - catalyzed cross 15 coupling reactions", Ed.
F. Diedédich, P. J. St'8 C]WIey VCH, Wi nhei m 1998, 99-166). The reaction
is carried out in the presence of a customary base, such as, for exanple,
Na2C03) NaOH or triethykam ne. bl e : r i | vent s
20 nentioned above, a part|cu|%b“%?%?bsgbgﬁpﬁ§“gﬁgghn@5%é§ﬁ@F@Y%Ed%h as,
for exanple, di nmethoxyethane. The Graaatwini atomsaor, cychoadke dvasing heo davarbiond out
in a tenperature range of from -, to +90C, preferably fromOC to +90C.
The reaction can be carned out at at'nospheric pressure, elevated or reduced
pressured(for exanple in a range of from0.5 to 5 bar). In general, the
reaction is carried outygygt atnospheric pressure. 25 In the process G
according to the invention, conpounds of the fornula (I) are obtained by
reacting conpounds of the fornula (XI11), which contain a | eaving group E,
wi th conpounds of the fRIfnul a (Wﬁhy¢ngap@hdghgdﬁm1bhbapdﬁﬂ&ﬂgdmammgmmdlng
to the invention, followed by h t o] |t s of
the formula 30 (XIV). Thus, the |rs (gkéBﬂm E?% ﬁ<§$§g§£bg865%ggeg£ﬂ

anal ogously to the process D, but instead of the conpounds of the formula
(I'X), conmpounds of the formula (XII1) are reacted here with the al cohols or
thiols of the fornmula (XIIl). This gives the 35 unsaturated conpounds of
the fornula (XIV), mhlch can be converted by custonary hydr ogenat i on

o T T o I Y M r I Vs \ -~



Pd/ carbon or PtO 5 The process G can be carned out in one of the
abovenenti oned organic solvents. Preference is given here to ethyl acetate.
In general, the reaction can be carried out in a tenperature range of from
-20C to +90C, preferably fromOC to +90C. The reaction can be carried out
at atnospheric pressure, elevated or redyced pressure (for exanple in a
range of fromO0.5 to 5 bar). In general, the reaction is carned out at 10

at mospheric pressure. The anines of the formulae Il, IV and VI are novel
and also form part of the subjech (fthftoqfcdrm Atsmgrury]qum]g% R a@l\!&ﬂ
conpounds of the formulae |1, IVtan can be. obt ai g}ﬁl lg ab r}/
known manner by the fol | owi ng medPi8s®n ORI BElErACKge ¢ 0

formulae (XV), (XVI) and (XVI1) dté&a mandd N2 (oX\@hé&ér@tbrrﬁO fidiri? (ng}ougrA_Rz
NH2 (XVI1) X~Ri 25 wh th ! , d A
are fats de12| ned above; e\r/\/|eth ga; gd&%?]saggp uﬁgN ﬁ? P lgﬁ“l‘ﬁ h%%&é( o A1
(XIX), (XX -46 O ~U~ (XVII1) G'C%bw a{oRss) whizh/may f(m(heqmve wplonally- IR ( XX)

5 O where Ua, W and Xa have theBRa0ie@98yOF, \é1, \ﬁla el afox ]e%pqu)t,l VW but
are 10 one carbon unit shorter, and T rep resents i ro e al kyl

function, which can also be attdtRE@Yhol- Pfé’Péﬁlr xRULY \Sﬁ’t“ﬁri] ‘é’g‘:‘&letbé\'ﬂd t he
ot her radl cals are as defined ahﬁMﬁox)ﬂ.ch(ﬁb’t rdinby adefyl 8@, WASCOFL fobpse
which is then reduced with custo reduci ng agents, such as, for exanpl e,
NaBH4, Hz/ Pd/C, etc., or convertcggf% rectly under the conditions of a
reducti vi® al kyl ation in the presence of a reducing agent, such as, for
exanpl e, HzZ/ Pd/ C, NaCN of the
20 Carbon-Ni trogen Dougﬂ%méw%@r;(a%g §%teqhseld%%éhr% Err%éngg?{géggt%'%aéeﬁel n);
b) by reacting an nes dfarhqffe‘dﬁdlamlga]eto( )@@aerr)(‘MO)nsanohn(wnlawc\msmum@dpounds

of the fornulae (111), He¥rocycld hlwﬁ%\vl to b@arlﬁfﬁaﬂg}x@:ané upVRS BNheldPURAGE
Organic Chem stry, fourth ition page 411 and the Ilterature

cited therein). 25 Anmi n&¥™ e$rﬂEpF‘EﬂS|‘ﬁ5‘I“§°€c%r 57)3“9&} conpounds of the fornula
(M11), 15

R’ is hydrogen or fluorine,

m is an integer from 1 to 2,
20 w is -CH;- or -CH,CHj;-,
U is -CHy-,

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,



-47 (RBAm/H WN (lla) Va USAAR2 4-Y (RBAmMWN X R UAR (MIl) Va H5
where Va represents Oor S can be obtained in a generally known manner by
the foll ow ng reaction schene: - 48 (RBAAm- PGY (R3)m- H-PG1\ / Va
UWA-R2 elimnation Va USA-RZ ~OY N-protective group QY (XXI'11) (Ila)
E-4-Y(1 X), base alkylation 3 (R)m- ~PGx PGh (R3)m H/ WN E Va, ~~A-R2

i ntroduction ~~A-Rz H N-protective group Vat H (Ilc) (XXlI1) elimnation
-PGo p- or Sprotective group red. (R m (R3m- T amnation HWNH + ~a ~
= WN va ~ \A Rz Va USAniBs riay) 360 ofiEin(ont &) He®/gtbuffbinlthe BrotipBbndidi)

base al kylation (R m-. ~ -P R~ ~ N X- R~~~

el i mnation ~~A-RZ Va~%iﬁe§18¥&@&%x\é% Va~pGo (MI11) ~ (XXI) In the
above schene, PGo reprigssiitls a customary phenol or thiophenol protective

group, such as, for exanple, CH3, CHZPh, CHzCH=CH2, CH20CH3, CHZOCHZSi Me3,

Si Me3, PGnh represents an am ne protective group, such as, for
5 R is hydrogen, straight-chain or branched alkyl having up to

6 carbon atoms or cycloalkyl having 3 to 6 carbon atoms,

n is 1 or 2,
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
v is O,
25 Q is CH,,

Y is phenyl which is 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 is an integer from 1 to 2,

W 1s -CH,CH,-,



5 exanple, tBuOCO T represents hydrogen or a Cl-C4-al kyl function which
can al so be attached to Ua to forma cycle, and Ua has the neaning of U but
is one CHZ group shorter. The other radicals are as defined above. (Ilb) is
obt ai ned, for exanple, by initially reacting (Xva) with (XVIIl) to give a
10 Schiff base which is then reduced with, customary reducing agents, such
as, for exanple, NaBH4, HZ/ PdIC, etc., or directly reacted under the
conditions of a reductive alkylation in the presence of a reducing agent,
such as, for exanple, -49 HzZ/ Pd/ C, NaCNBH3 or NaH( OAc) 3. The conpound
(I''b) can be conv ted. bh{geactlon with a conmpound of the fornmula (II11) in
the presence of a base ‘a conpound of the formula (XXI) (cf. process
A). 5 An O or S-protective group in (lIIb) or (XXI) can be elimnated using
a suitable reagen}\ (cf1 gew G eene, PP.GM Wits, Protective Goups in
Organi ¢ Synt hesi s, secSR IéyChtl on, New York, 1991 ). If, for exanple, in
formula (31b) or (XXI) -VaPGo represents -O CH3, the nethyl group can be
elimnated with fgemat i nmet hyl ene
chloride at from R70 tlos(t;%%h &@?rﬂeﬁ@% (l[)cral%?eﬁ%ﬁbépbﬁﬁ 131“05“\ gacﬁ(%]c | orof orm
at 25-50C or using sodium ethylt h| olate in DIVF at 150C Fromthe resulting
compound of the fgrmulg Hly), a compound of the formula (XXII1) can be
obt ai ned by protecting the am no function (cf. T.W Geene, PP.GM 15 Wits,
Protective Goups in Organic Synthesis, second edition, New York, 1991) and
subsequelt reactiRh of istd@OHesul ti ng am ne- prot ect ed corrpound of the
formula (XXIl) with a conmpound of the fornmula (I X) (cf. process D). An
N-protective group such as in (XXIl) can be introduced and renoved agai n by
20 cust omar yThetéropeunds fof the y¢ne@leionmulaRIGaddordidg s ther mvetianvmagatsopise i n
Organi ¢ Synt i mul a
(XXI'l) repre e%étnzm o?ggﬁgfrp & ém% %ﬂgﬁ[}%aks}%? Iéé% 2{Ptlla('f af?épéaﬂl &SCJQJ

i ntroduced b@cuﬂseaexbweﬂweamer?e with tert- butyI pyrocarbonate in polar or
nonpol aryssol vents at from OC to 25C. Renpbval of the protective gr oup to

(I'la) can be cgrried out.w th nunerous .25 acids, such_ as, for HCl ,
HzS04 or 316(%9 copptext, oty Pgessricinveption, h%reirqr?‘@fea’tsug'é(e‘&l‘Peﬁhﬁﬁg%n?alg’
Subst ances odcceptablé salmuPay{idlogicaly accprabkr siltalof yheazvcﬁnﬁcatnﬁe acdonding td mm t he

exanpro. 3. aNhoRRLER afls BY (G SEERARE KOMANG (B Tpt RS Wil biupdy; o "
known from tasids) j qaghaxylie eacisds oy reulrhonicarids. aﬁarru@glausmyfemcprxsces/se,s fémown

fromtheg itgh etdl Ghits Wioh Eﬁﬁ%]&uc Jacid/Bd dr@Bﬁiﬂlclgég’ s% hu11125chd| ndi an
J. Chem Sect 1985, 24, 101 rav Pays- B 1973, 92,
1281; Tet r atRisBPTicetcid. miEnesyiphonts ejd. eihinsaulppianis afides (ghicpesIRomisul &

(VI1) are comigrixnaéiegulphianit adeids, ndphthatenbdisiphieic | dcidr leti€ eacd, propionic

h bl : f he | f
Syt hes! 22D g SnRLRRRNTl el -8AoRRRSER BN, [GRTRURE dif GrRbe (8 oy
39, 3527; Her Chim Acta 1975, 58, 682; Liebigs Ann. Chem 198l, 623). 5
Subst ancgs qfhy&#a%% I Rerihpfe sar@n@agnma b &hd Yned¥ a! @h}n%mu@ ﬁfm@ the

ou nown from-t

literature or "synthesizabl'e anal og ly to g?ocesses
literature (‘©mPoupdy acseuding to thg inysngiep Whishe ravernfroe capoxylpgpppdtarizplarse |

1956, 378; Hpteferehce Medveri@nexafipleNio $6@tm, p&dsiun ImagiBiunBet alcigRCsalt&hi m

Fr. 1951, 97 b A -0 334 137 I
p;rtl cul ar, %d %?S@ﬁéﬁ%‘ﬁqﬁﬁ%‘hﬁe c@ﬁﬂﬁ%&ﬂﬂ?%f”&‘ﬁ ?:ra‘?rgi‘)“%ame?h%ﬁ)ph as,”
substi tuent fon tchenrﬂe pethytantine,c adi- beorpr ejedrydaminy, cdiipl omgtriktjdo@n)ide,Ph- CHO

th theqacor - (e 0 0 1. resence
of ' pal | 995 urd SLPERElRAe, SHEh b ah  B R YR eI b ) o and
sodi um car bonat e to g| ve the correspondi ng bi phenyl conpounds, 15 foll owed

by reducti O'THeQ:oﬁig\bﬁn&s%c&ld thE’%MtlBﬁ%ﬁg éi'fkg 1ﬁ9(?¥e%§s%hﬁﬁc'f81?ﬁ’sr %ﬁae

correspondi ng chl oride u5|ng for exa In the

(111), (V), egither Hkeimag)ant dpiFios HRage awawrs)tqwluwsmﬁabk%anag&@é be

prepared by rgigferiglagy (Bﬁ@t‘éfboﬂfe%)e%@vaélﬁfonei@ﬁBi Sold 16 Qﬁ&teh%hd?ﬁe@rbrzo
such as or ex

al cohol th.a chlorinatin onyl chlorlde
o oS | iR e A ot APl ar RS LIS TheEacEatoa e thE g elE Ry
Chem stry, fcomb¢ kepadit¢d inm stélebvymefi®AR, urpfoge chbpbnerislint Hkndwi ﬂfa&ﬁftr[ ﬁ)rCI ted

therein). example by optical resolution or chromatographic separation. Any double bonds



Am nes of the fornmula (XV) are comercially avail able, known fromthe
literature or synthesizabl e anal ogously to processes known fromthe
literature (cf., for 25 exanple, Tetrahedron 1997, 53, 2075; J. Med. Chem
1984, 27, 1321; W97/29079; J. Og. Chem 1982, 47, 5396). These conpounds
can be obtained, for exanple, fromthe cfegyrespondi ng halide conpounds and
in particular chloride conpounds where, 1 nstead of the radicals WNHZ of

t he conpounds of the formula (XV), a group W -Hal is present in which W~

i s a radi cal prédemirctheicompbaidseestding 01ife irvéxitim cahbe Presehliflthd 8k bPRaf the

hal i de radical .b cyano oup, giving the corresponding nitrile
conpounds, dﬁ@ﬁﬁéﬁﬁnggﬁrg%%Fﬁﬁ nitrile group, or by reaction of the

correspondi ng al dehyde conpounds in which, instead of the radicals WNH2 of
t he conpoun o] a o u . i resgnt, where W' is
a radi cal deﬁh?{:eh%}ge{sthémgng% lcl)]?\’gq[?%aﬁ g%vsu\?\n ' er{rt];sstg]% B‘F{éﬁ%é}%?’ Hﬁlﬁss
subsequertt rigdigeted otherge Ahe fallowing nisenihgs:mul a (XVI) are commercially

avai l abl e, known fromthe literature or synthesizabl e anal ogously to
processes kn from } he literature (cf,, for -51 exanple, J. Am Chem
Soc. 1982, 18kyl gensrallycrpiesentes straighigdhaim qrganched frydrocamhemradio paving, 1 5219;
DE- 2059922) . 100 eétBor0htohiie Ek@infilék avHich/haly 5 MeRGOH¥RI 4 Mdilyl ¥R, Fpbi1, known

fromthe literature, 5 or hesi zabl e anal ogously to processeS known from
the Iiterat JSEPPEY: Puwgr'soi’igy eé‘,tyzlﬂ‘.soﬁ‘}"ég’ &f&i\'s %‘G‘Q? ]@nyill%‘fpt%u‘i’qty] Chem
Soc. Jpn0 1908 isebetyl 9Gdiyl, decydodebgdneic&yt. 1958, 80, 1510; J. Org. Chem
1961, 26, 2507; Synth. Commun. 1989, 19, 1787). Am nes of the fornul ae
(XV), (XVI) and (XVIl) can also be prepared by generally 10 known
processes, fakkylenanganerally repmsents on soright-clain eerpbredichesl miytirachmbon byridgeact i ng

a correspondignehalih A aEk . i i
hydr azi ne O!F ;?%ﬁ?gt h(—‘-f ?zgadrﬁtgdgggﬁﬁe]ﬁt Eéﬁhg‘%s I%gg?}égg& ?ﬁﬁgﬁé;ﬁé)@géﬂﬁgget%fe\%’t er

a
(cf., for e g, JPTORMFRG, ﬂﬂ‘?ﬁﬁhé’%&’y@%’ ani R-Metls f Gtk Hetbylene.on,
W ey, 1892 8-gthglethyleh8, and bimglenet er at oumethylpsspyldnes ei n) B-ndddhyIpfoporRt,

conpounds of,, ), ) i akl vai | abl known fromthe
literature or ﬁlgtﬁ/‘] Kﬁé@é@bflé&/}k r%éﬁ%BS{S’ﬁes’ﬁg%‘rp({}l’rpdé%%s@ R 59Wq?r}eoﬂﬂtﬁl§"e’
literature (hekylend,depelenapdatylede, nhveylencCldecylerk 86deykae ah@ éikosyliiemn Ber .

1938, 71, 335; Bull. Soc. Chim Fr. 1996, 123, 679). 20 Carbonyl conpounds
of the formula (XIX) are commercially available, known fromthe literature
or synt hesi 2XKeryl gaRgrahOIEPresentsy aps%r@tggggl&n rhbrancheddydrasartiontradieal nagingcf . |

for exampl e.2 W20/chin2atolls- 220942%r MR, Naefesabl) Pre drlBPo, Boildle Hongm Soc.
Jpn. 1985, oun ?rnula (XX) are

, 2:192%7.}]. 5 Car on%l co S Qf the f )
commer ci al | yAURIGPaBPED BfSWRe  MEange e 8l (rePeylsisRproRsn e hutenyl,
anal ogousl| y isabuppngk e pedenyinaswpehtenni, t hexdniyt, eismhexanyl,c heptefiyly ieatasppng],
Synthesi s 1932nyP#&octdnylAM Chem Soc. 1992, 114, 8158). 30 Carbonyl
conpounds of the formulae (XVII1), (XIX) and (XX) can al so be prepared by
general ly known processes, for exanple by oxidation of alcohols, reduction

of acyl 26hl lki9FgenerdI§duprebaiits #§traiphitdhafSor(8ihnohell i h,
Advanced Or%atnl § %:&)emé???g/,%gurt h Editi % W | e?, ﬁig%g%gg%d'%i?%ﬁggd t he
literature ¢iPed EHROPSHMS ansbons HrIvorEaRreisrakinane BF tA, Ariplgbopdsy Fxamples
conmer ci al | whichainbpbé menkiowedraré ethimyl BebhtidyerRpettiaybindyAexiagl zabl e
anal ogously to processes known fromthe literature (cf., -52 for exanple,
for aromatic boronic acids: J.Chem Soc.C 1966, 566. J.Org.Chem, 38, 1973,
4016; or foAlkenediyl gen¢nally gapresantis a sTeiighadebainoor bemthed3 hydrb8@Bon b3dig) -
Conpoun ohadihe ofgr i val | omthe
86 Ohailihg 2f 8 Fafbon Hidrhi alg(F gnegggﬁ%kg g?épflrzﬁoég]@' Gl d, d&?’tﬁ%o{m(&sé

5 literature or synthesi zabhl e anc sses known from
literature EXpmplep gyhigh migy e mantiqnge pre styb@ne-@?etiw , @5PReNA-1,3-diy], propene- 1919) .
The conpoundQ-@9L or-Butege-1 d-digle I-Bvend-i Stdiyl, N-Bakhd-CRLlAYy] tHBuEMTPALIgS of

t he general ,for mjllaﬁgl))r’ Qave ggn(gnf or eseeabl e useful pharmacol ogi cal
activity spéaidml A8y hetUERs6dilE according to the invention, in

particul ar the conpounds of the general formula (1), effect a relaxation of

t he vesgel s, .00y bi | at.el et aqgregati nd | ower .the bl ood pressure, and
al so i n%feaééﬁi@%ng?%r%fyoéﬁrﬁeg% a%ﬁ@kggggﬁ?‘%cqrsbrépg’e By P‘éaﬂb‘gl NEes ect
sti mul at i onhafing 3lta B0 atheamtbms and yot as enamdprefdratdy @hk wr awogc HR: bowdsease.

15 They can therefore be enpl oyed in nedicanments for the treatnent of
car di ovascul ar



di sorders, such as, for exanple, for the treatnment of hypertension and
cardi ac insufficiency, stable and unstabl e angi na pectoris, peripheral and
cardi ac vascul ar disorders, arrhythm as, for the treatnent of

t hronboenbol i ¢ di sorders and i schaem as, 20 such as nyocardi al infarct,
stroke, transitory and ischaem c attacks)qperipheral circulatory disorders,
prevention of restenoses such as after thronbol ysis therapy, percutaneous
transl um nal angi opl asty (PTA), percutaneous translum nal coronary

angi opl asty ERiables WHiBRSfayahdn@h§6heldOdre tefifind-1 2adiE o;ﬂﬁe-@@?(ﬁ?l,qsﬁdtﬁfegs' S,
fibrotic dis rd@rﬁ, such af hig)ra%c fl}f)ircfSIS or pul'nonary fibfosis,
asthmatic di S&r&¥hd-titigeds>-divbarbriere-bf-diFle urogenital system such as, for
exanpl e, prostate hypertrophy, erectile dysfunction, fermale sexual
dysfunction gnd, i nconti nence nd.al sa for th reat ment, of auconma. The
conpounds dem %eé’ﬁra\rhﬁ' Tt Wgseﬁ'}sesgré’f’ﬁh?icﬁefg 3 ?’Eﬁ??ﬁ?@oﬁ'ﬁf %‘ﬁ%t‘?*’é’r‘"gtg Jrﬂé’ é&%g%‘hnds
of the 305 gen®nsl whioh nsilagadhed viean e€agloayl gioupvExanpipowhith fay be anémtiohed ng

R S T T

el i mi nating tsobwividathonykficits, for inproving |earning and nmenory
performance and for treating Al zheiner's disease. They are also suitable
for the treatnent of disorders of the central nervous system such as
states of anfikQXy sener 1%ﬁ§?“6§?“§r?o“@é§¥“é§§‘?‘cﬂ‘i,br@CB%‘bh}‘FHO‘EHTE‘BTH’éf@l Axdng exual
dysfuncti®n ¢aci$4daibyn aivensoehich & attaiehatduia ag WXl gen atamdEk Shples Ghichihigbe

pat hol ogi cal disorders ar disorders associyai?e
v

eﬁﬁi ng disor d wth the use of
stimulants aR§ aPIEsae MEBXYE GOy ROPEXY-IRRPTERGKYy QUIX¥pGRUSX Yor RENIA*Y

S H tabl e forisopguomy, ihngoweiselba_:)wlxyclpepctmd_)aisiohept_?_ﬁy)Gbctdxgprfisroectrohg.r”ﬂlelmeﬁ?s ]
effective age QL 1 G ‘ r ey are also suitable for the
prophyl axi s aﬂﬁé’?{)g“ﬁ‘?o?mg¥°9§eé‘[&g15§aé9%@'“2’g‘ﬁ’8§?a| i nfarct (Apopl exia cerebri)
such as stroke, cerebral ischaem as and skull-brain trauna. The conpounds

formula 0]) AassRYPEAcRTly reflcRals Al I ralion RRTRAIGS Qrodlioisanial |
t he conpound? SHE%BWS&R& af’@%ﬁﬁ?‘ﬁ%ﬁ?\”ﬂﬁ URAQ 8 AP0 B PSanmat or y action and

can therefore be enployed as antiinflammtories. Vasal relaxant action in

it 15 RabRi J: j [niecti f thi t al
Sodi um or ki Pap BB RERb e e L R T 7 G112 saphena i s

renoved and divided into 3 nrmw de rings. The rings are individually
mounted on in each case one TTHan@bkyr pair of hooks, open at the end, made
of 0.3 mmstrong special wre IRemami um . Under a pretension, each ring is
transfer¥ed into 5 nl organ baths 20 containing a warm carbogen- aer at ed
Krebs- Hensel eit solution at 37C having the follow ng conposition (nmV:

NaCl: 119; Kgl: 3@8; CaCIIny 2 HzO 1; MgS04 . x 7 HZO, 1.4; KHZPO4: 1.2;
NaHO03: 25; QIKLAeE sansrally Japreseuts, 4, sirajeBuchain op twenched hydeocaden madical j ¢ y

i s detected hwsing IStat Bararhd@? atwetd. SThearfpllowingd akoslydditgintyhlradiesls bymayesns of
Al D converte - 180 ei u ts nich), and 25 recorded
in parallel %ﬁntﬁ?ﬁgarja§ré’é%8¥s rﬁ%“)%{yrc g@’t% :hg]hrsrg {eill'? &5 l‘fé’gd ?Poééfﬁﬁrt’??y’ of
phenyl epd¥r i nisopxppexycabenylabutokycaguwmyt et isahutexysarbonykycl es, the substance to
be investigated is added in each further passage in increasing dosage, and
t he height of the contraction 30 acheived under the influence of the test
subst ance i sCxdoalkylegengrally represants aicyclis hydrecarbon radieal huviaent v 8cartont he
last preliniqemny. PRiGage. isgiam ttfclopropyls NEBpértAt ARNcydbiRyl. ERaGSSary
in order to reduce the c .nt%(ﬁctlog1 achllevgcﬂ?l n [he pBellm arz/ confrol by
50% ( (1 Cso) WRCR g1y hedpeniionsd,are Sycloneityl SYrPhixyt cxelopePtyangdecliogctsl. - "1 The
proporti3®n of DMSO in the bath solution corresponds to 0.1% 35 The results
?:ale CZQOWH : %Qﬁ@ilfox}[ représérﬁs,-rl{ﬁbéhg cjonte\ﬁ?%?rtﬁé %%%[ioﬁcéd gﬁ(o'xyr'] rd iE:glowEésaem

(nM 80. 4282 .ledoxrdwes. radisg. is 3793 BHQS Talical 7Phe 7ededky. radical. £380114983 .up1020. 2
1033. 91860. ' ' j t n (sGO)
Vi tro Thali hoaeo didths, BriplbC AHH RAY b B e b prob Y fhd
guanyl ate cydrebexylenr) Hisd {er®s cospeaniiexuccandi ngyalelkexy nvanet i Byedwi t h
and W t Bgut sgAckymBuRIV r opr ussi de and with and wi thout the haem dependent
sGC inhibitor 1H1,2,4 10 oxadi azol e- (4, 3a) - qui noxal i n-1-one (ODQ were
carried out by the nethod 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 sol ubl e guanylyl



cycl ase expressed in a baculovirus/Sf9 system stinmulation by YC1, nitric
oxi de, and carbon oxide. J. MIl. Med. 77 (1999): 14-23. 15 Haemfree

guanyl ate cycl ase was obtai ned by adding Tween 20 to the sanple buffer
(final concentration 0.5% . Activation of sGC by a test substance is stated
as n-fold stinulation of basal activity.3p_-55 The results are shown in
Table 2. Table 2: Stimulation of reconbi nant sol ubl e uanyl ate cycl ase (sGO)
invitro5 Ex. 87 concentration (f~M Stinulation (n-fold) Haem containing
SGC basal + AR gePeall)represdn ar(éx@matiMad'r@ﬂ?ﬁh\fih%G t6 @0 carsoal atdm O fedk€d

p, M 01151110, 1|:t54d11 2353361 .0 847It%)ﬁ4914571024 0181529477 It can be seen
from Tabl e 2PHETAS HEPATTOA" B?W “the haem containing and of the 10
haem free enzynme is achieved. Furthernore, a conbination of sGC stinmul ator
and sodi um ni | i (¢ . e S . an .nergistic
effect, i.e. %é ?PZ‘E%%&% ﬁﬁﬁ% ?‘g’%ﬁ‘gtgf %‘%F@%%‘.“?%Z‘Pgﬁé&m‘%‘&%‘%émi%a%@ﬁ%d for
an sGC st nulieding: acting via a haem dependent mechanism In addition, the
effect of the sGC stinulator according to the invention is not bl ocked by

t he haem dependent inhibitor 15 of sol ubl e guanyl ate cyclase, ODQ Thus,
the resul ts HSterooyels gengealiyn denreseatsy Ha theyeontent cpfarthe ninwgntiant idonatyfatadae

sti mul ?t ors aﬁ@arrslge@grl érgmbth"@%i tB\de%ért@l_ﬁerilc, f&félxhlrﬂbl%ti} @amfﬁv\%?ﬁ&ré‘d{ ﬁétel%%(yjc_léf he
resent invention includes r;maceut i c reparations . whigch, in ition

F 0 non 20 t O)\(N}l']& T?‘?’e?cfn,ttlalﬂ WBBR&C‘%?H?%%W % OH@@E%T%{R ‘é’“é’)?'&'?%o?'ggt ]g,a"égﬁtaé n the

conmpounds0 acebichi mytheccashef amitroganoatom| mapalsol beuhttached eiacthipritrogsn atbmt he

general for makanfibd whithdng) 80 Rinb6RRP&S: aidbE1, RhRAUENVO By ol R Bdyl,

preparations. o . )
pyrimidinyl, pyridazinyl, pyrazinyl, thienyl, furyl, pyrrolyl, pyrrolidinyl, piperazinyl,

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 H
W-—N
“U—A—R? h
Y
?
Y

are reacted with compounds of the formula (IIT)
30
E-X-R! (IIT)

in which



The active conpounds can optionally be present in one or nore of the

exci pients 25 indicated above and al so in m croencapsul ated form The

t herapeutically active conpounds, in particular the conpounds of the
general fornmula (1), should be present in the abovenenti oned pharnmaceuti cal
preparations in a -56 concentration frem approximately 0.1 to 99.5,
preferably fromapproximately 0.5 to 95, % by weight of the total mx. In
addition to the conpounds according to the invention, in particular the
conpounds of 5 the general formula (1), the abovenenti oned pharnmaceuti cal
preparations can al so gpnfalfn pt har euti cal | tiye conpounds. In
general, it has pr ovedl'c{ag{/Zigtt’égégﬁé‘gogh{fl W&r{ﬁﬁrea%djaeflﬁe%%qoé@i nary

medi cine to adm nister the active conpounds) according to the invention in
total anmounts of fromaO0 approxi at.el - r.axi el 00 referably
5 to 100, ng/ kg of bodywei ght lévée@’;??ﬁl agg"ré%r?l&oé‘gﬁéhggéisg¥§ﬁPtﬁdtﬁeﬁ?eorm of
several individual doses, to aubienceof Adasker fsean ppiderially. acnated diydrosyial

dose contains the active conpoypdson: according to the invention preferably
in anounts from approximately 1 to approximately 80, in particular 3 to 30,

ng/ kg of bodywei ght. 15 Below, the present invention is illustrated in nore
detail using non-¢d mting, preferred exanples. Unless indicated otherw se,
all anounts given refer to percent by weight. -57 Exanpl es Abbrevi ati ons:

5 RT: Roomtenperature EA: Ethyl acetate BABA: n-Butyl

acet at e/l but anol [B] eenpdundcef the faeiudd AV)sphate buffer pH 6 (50:9: 25. 15;
org. phase) 10 Mobile phases for thin-layer chromato; ~raphy: T 1 E 1. Tol
uene/ethyl acetate ( 1yl ) T1 EtOdl: Tol uene/ methanol (1:1) Cl1 EL:

Cycl ohexane/ et hyl acet al\ﬁe(l: 1) 45 C1 E2: Cycl ohexane/ethyl acetate (1:2)
Starting materials Exarrpl._s_a(- Corrpouqef of the formula VIII: 20 1.1.
Met hvl 4-/ ~( 2- met hoxyphedst,hyz) ami nol met )benzoate a 25 A solution of
9.23g (56.16 mmol ) of 2-nmethoxyphenet hylam ne and 9.219 g (56.16 nmol) of
met hyl 4-fornyl benzoate in 35 mM of ethanol is heated at reflux for two
hours. The solvent _is di.stil|ed off under reduced pressure, giving 17.5 g
of the imne which® fesacﬁeSé”é{hecd)"?R?PPﬂse?ﬂaﬁ?{Hw?amt her purification. 30
17.5g (98.85 mmol) of the inine are dissolved in 200 M of nethanol and, a
little at a tine, admiegdd with 4.45 g ( 117.7 mmol ) of sodi um borohydri de.
The reaction mixture i s Sty d at roomtenperature for two hours and then
poured into water and ext mWh—eE hyl acetate, and the organic phases
are washed with saturated (V)

in which
R, R?, 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)



-58 sodiumchloride solution and dried. Distillative renoval of the sol vent
under reduced pressure gives the product as an oil. Yield: 16.04g (91 % of
theory). "H NVR (200 MHz, d6-DMSO: 8= 2.70 (m 4H), 3.80 (s, 3H), 3.85 (s,
3H), 6.90 5 (m 2H), 7.15 (m 2H), 7.45 (d, 2H), 7.90 (s, 2H). L 2. Methyl
4-/1 ~5-ethoxy-S-oxopentyl )(2-methoxyphgnethyl )amno | methyll benzoate /
N~\ Ow / O O- ~CEt 10 15.0 g (50.0 nmol) of nethyl 4-{

[ (2- met hoxyphenet hyl ) am no] net hyl }benzoate from Exanple L 1., 11.52 g
(55.0 mmol ) of etuﬂm 5-bronoval erate and 6.37 g (106.0 nmol) of sodium

carbonate are dissolv 30 nMl ofy acetonitrile and heated at reflux for
18 hours. After cooli \M-‘Hﬁle sol vent (Y} distilled off under reduced
15 pressure and the re es are myxed with water. The mixture is extracted

repeatedly with ethyl acetate, the orRanic phases are washed with saturated
sodi um chl ori de sol ution d, after drying over magnesi um sul phate, the

sol vent is renoved under rjeduced pressure. The crude product is purified by
fl ash chromat ography over ¥silica gel (0.04-0.063 nn) using the nobile phase
cycl ohexane/ ethyl acetate 4/1. 20 Yield: 17.77 g (80.4% of theory) ' H NWR
(200 MHz, d6-DMSO): 8= 1.13 (t, 3H), 1.45 (m 4H), 2.20 (t, 2H), 2.4~ (t,
2H), 2.58 (m 2H)are ZeaéRd(with &ipouddy Of the fordkdla (BIB5 (s, 3H), 4.05 (q, 2H),
6.8-6.9 (m 2H), 7.0-7.2 (m 2H), 7.40 (d, 2H), 7.86 (d, 2H). -59 1.

Met hyl 4- (1 (2-hydr oxyphenet h%l ) (5- nmet hoxy- S- oxopent yl Jam no) net hyl )
benzoate % A sol ution B{U-3-R0 g (7. 02llhmol ) of methyl 4-{

[ (5-et hoxy-5-oxopentyl) (2-nmet hoxyphenet hyl ) am no] net hyl } benzoate from
Exanple L2 in 60 m of nmethylene chloride is cooled to 0C, and 23.16 ml
(23.16 mmol ) of a 1IN boron tribrom de solution in nethylene chloride are
added dropwi se. The sghuijign is stirred at OC for one hour. 10 After
addition of 30 m of dry nethanol, the batch is heated at 60C for one hour.
After cooling, the solvent is renoved under reduced pressure and the

resi due igs taken up i RARA R M, €,0f W/XnU, Afandinyde ascefindccatmivd, 3 nl  of

met hanol and nade al kal i ne using 1070 sodi um carbonate sol ution. The
aqueous phase is extracted repeatedly with ethyl acetate/nethanol 9/1 and

t he conbi ned organi c pghases arie sithehe leayingg g1®ips athighatie dubsiiigeh whither i de
solution. After drying over magaQaidioT aWaRhat & aneptinafly|dcatie nyeioryal of
t he sol vent under reduced pressure, the crude product iS5 purified by flash
chromat ography over silica gelfu(‘@!(@'él-o. 063 nnm) using the nobile phase

cycl ohexgnel/ ethyl acetate 2/1. Yield: 1.89 g (64.2% of theory) 20 'H NWR
(200 MHz, d6-DI\/BO&: S=1.46 (m 4H), 2.23 (t, 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).

[D] compounds of the formula (VIII),

(R 1
—N———X-—R
w E X (Vi
\A_RZ
Va
¥
20
in which
Va isOor S and
25

R',R% R3 Y,Q, W, U, A, X and m are as defined in Claim 3,

are reacted with compounds of the formula (IX)



-60 The foll ow ng compounds were obtained in the sanme manner: 11.

Met hvl 4-/1 ( 5- et hoxy- 5- oxopentyl ) (2- hydr oxybenzyl ) am nol net hyl | benzoate 5
Thi s conmpound can be obtai ned anal ogously to Exanple | starting from

2- met hoxybenzyl am ne instead of 2-nethoxyphenethylam ne. 'H NVR (200 MHz,
d6-DVsO): 8= 1.15 (t, 3H), 1.50 (m 4H) §15 (m 2H), 2.40 (m 2H), 3.65
(s, 4H, 3.85 (s, 3H), 4.01 (q, 2H, % 7.0-7.2 (m 2H), 7.45 10
(d, 2H), 7.94 (d, 2H, 10. 0 (br S, 1I1 I\/Ethyl

4-// (5-et hoxy-5-oxopentyl ((ggr goxyphenet hyl)am no 1 nethyll benzoate 15
Thi s conmpound can be obtain | @¥ously to Exanple |I starting from

3- net hoxyphenet hyl am ne i nstead of 2-nethoxyphenet hyl am ne. 'H NVR (200
MHz, d6-DMVMBO): 8= 1.46 (m 4H), 2.23 (t, 2H), 2.45 (t, 2H), 2.60 (m 2H),
2.70 (m 2H), 3.60 (s, iBMch3 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 -61 |V. Methyl
3-/1(5-ethoxy-5-oxopentyl ) (2-hydrox, ~phenet hyl) am nol net hyl | benzoate This
conpound Tan be obt ai n&d Yanaretssieh P‘;‘:d%lZS)VExanpl e | starting fromnethyl 5
3-fornyl benzoate instead of nethyl 4- for rryl benzoate ~H NWVR (200 MHz,

d6- DVSO) : S—148(m H, 2.21 2 : 2 .71
(m 2H), 3.60 (s, AEa 70 (s'S %‘Hjer '8?3“(‘% %wy E’D%‘S(?ﬂ Séﬂed ;?0 7
(d, 8H), 9.50 (s, 1H) 10 Exanpiessncy of a\/Ibdsb)or(i‘OIﬁnOJpndﬁallyfadt1lvetef10fyﬂtdxf§ll|| \
1. Methyl 4-1/(2-hydroxyphenet It)&{n no7met hyl ) benzoate Fi / O 15 At 0C,
176.8 m (176.8 mml) of a 1IN poron’tribrom de solution in nethyl ene

chl ori del@&re added dropwi se to 16.03 g (53.S61 mmol) of nethyl 4-{

[ (2- met hoxyphenet gyl ) am no] net hyl }benzoate from Exanple. L 1 in 100 m of
met hyl ene chloride. After one hour of stirnng at 0C, 150 ml of nethanol are
added and the solution is heated at reflux for 4 hours. The solvent is
distilled off undggE] Zmﬁmmtmrfeﬁﬁmﬁexynd the residue is taken up in a

m xture of 190 m of et acetate and 10 m of nethanol. Using 10%
strength sodi um car bonate solution, the mxture is nade al kali ne and
extracted with ethyl a¢®bate hanol 9/1. The conbi ned organi c phases are
washed with saturated sodi U . v\de—ngl—uki—e-nﬂéknd dried over nmagnesium

sul phate, and the solvent is\di%still edUoff under reduggd pressure. The

-62
v, SA— R
!
15 Y
in which
20 R3, V,Q,Y, W, X, U, A and m are as defined above,
R, 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 aqueous solutions of strong acids or strong bases into the
corresponding free carboxylic acids;
or
30

[F] compounds of the formula (XI)



crude product is purified by chromatography over silica gel (0.04-0.063 nm
usi ng the nobil e phase nethyl ene chloride/ met hanol 100/2. Yield: 6.80 g
(42. 9% of theory) 'H NWVR (200 MHz, d6-DVMSO): 8= 2.73 (s, 4H), 3.82 (s, 2H),
3.85 (s, 3H, 6.7 (m 5 2H), 7.0 (d, 2H), 7.48 (d, 2H), 7.92 (d, 2H). V.2.
Met hyl 4-//(tert-butoxycarbonyl)(2-hydroxyphenethyl)am nol meth benzoate / N
H~1/ O O010 6.80 g (23.82 muvol) of nethyl 4-{
[ (2- met hoxyphenet hyl ) am no) rzi et hyl }benzoate fromEx. V.1. are initially
charged in 25 mM @) peyhyhene chloride and a solution of 5.46 g (25.02
mml ) of tert-butyl p ocabogflte in 25 n;of nmethylene chloride is added
dropwi se at OC. After \\8 Wour Ff'r}'s_ti' nng 'at 22C, the solvent is distilled
of f 15 under reduced prgssure. Yibkg: 9.56 g (99% of theory) ' H NWR (200
MHz, d6-DVBO): 8= 1.32 (s, 9H), 2.7 ﬁ 2H), 3.35 (m 2H), 3.83 (s, 3H),
4.42 (s, 2H), 6.6-6.8 (ré 2H), 7.0 (m 2H), 7.35 ( ,')2H), 7.92 (d) 2H). 20
V. 3. Methyl 41 ((teptdtoxycarbonyl)l2-/(5-phen |y

e

nent yl ) oxy) - phenet am no) met h~l | benzoate o~ -63 1.78 g (4.63 muol)
of methyl 4-{ [(t it oxycar bonyl ) - (2- hydr oxyphenet hyl ) am no] net hyl
}benzoate fromEx.V.Z) 1.05 g (4.63 nmol ) of 5-phenyl -1bronopentane and
0.77 g (5.55 mol ) of potassium carbonate in 15nl of acetonitrile are
heated at reflux for 18 hours. The reaction m xture is poured into water,
extracted 5 with ethyl,,aggiate and dried over nmagnesium sul phate and the
solvent is distilled on under reduced pressure. A solid is obtained which
is reacted further without purification. Yield: 2.42 g (88.8% of theory)
"H NVR (200 MHz, d6- DNBOR? BE VI.@BX, (W, UIM)and n B2 a6 efifiéd abole 65 (M 2H), 10
2.70 (m 2H), 3.36 (m 2H), 3.79 (s, 3H), 3.90 (t, 2H), 4.40 (s, 2H),
6.8-6.9 (m 2H), 7.1-7.3 (m 9H), 7.94 (d, 2H) V.4 Methyl 4-11 f
2-115-phenyl pentyl )oxXy 1 piepreserty Bradmrnie gnoep KFH:SQpenzoate 15 2.42 g (4.54
mol ) of nethyl 4-[((tert-butoxycarbonyl){2-[(5-phenyl pentyl)oxy]phenet hyl

} am no) net hyl ] benzoate fromEx. V.3 are introduced into a m xture of 4 ni
of trifl uoroacetiae gargdayith compgunds ohie fgmmate W) ori de, and the nmixture is
stirred gf 22C for 18 hours. The solvent is distilled off conpletely using
a rotary 20 evaporator, the residueis taken up in water and the product is
extracted repeatedly Wth et hyl ace@éﬁ)e. The conbi ned organi ¢ phases are
washed twice with 2N aqueous sodi um hydroxi de sol ution, dried over

magnesi um sul phat e anqn%v%ri]&ent rated under

M represents an aryl or heteroaryl radical, a straight-chain or
15 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
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 (XIII)



reduced pressure. Yield: 825 g (77% of theory) 25 'H NWR (200 MHz,
d6-DVsO): 8= 1.40 (m 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 (m 7H), 7.45
(d, 2H), 7.90 (d, 2H -64 The foll ow ng compounds were obtained in the
same manner: VL Methyl 4-(/12-(heptyl oxy) pd zenet hyl ) am no) met hyl ) benzoate 5
Thi s conpound can be obtai ned anal ogously to Exanple V starting from heptyl
brom de instead of 5-phenyl-1-bronopentane. ~H NVR (300 MHz, d6-DVBO): 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 (t, 2H), 6.7-6.9 (m 2H), 7.13 (d, 2H), 7.45 (d, 2H)
7.90 (d, 2H). VII|I. MethylJ4-(112-(/1,1 '-biphenyll -4-ylnmethoxy)phenet hyl

| am no) net hyl ) benzoat g ;O 15 TQB@ conmpound can be obt ai ned anal ogously
to Exanple V starting f 4- phenyl szl brom de instead of
5- phenyl - 1- br onopent ane™\sK

NVR (200 MHz, d6-DMBO): S= 2.75 (m 4H), 3.80
(s, 3H), 3.82 (s, 2H), 5.4 (s, 20 2H), 6.7-7.6 (m 15 H), 7.85 (d, 2H)

- 65 V111. Methyl 4-/(13-/(4-bronmoben~~l)oxy] phenet hyl ) am no) net hyl |
benzoate \ O/ Br 5 Thi sAeonpound can be obtai ned anal ogously to Exanple V
starting from 4-bronobenzyl brom de instead of 5-phenyl-1-bronopentane.
"H-NVR (200 MHz) d6-DMBO): S= 2.75 (m 4H), 3.80 (s, 3H), 3.82 (s, 2H
5.13 (s, 2H), 6.7-7.6 {nnyhid® H, 7.85 (d, 2H) 10 I X. Meths
4-/112-14- (et hoxycar bony~henoxy 1 ethyl) (2-hydroxyphenethyl )am no

met hyl benzoate O

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—|}1—x—R1
U\ 2
i A-R (XIV)
7
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:



Et 15 250 ng (0.88 mmol ) of methyl 4-{ [(2-hydroxyphenethyl)am no] net hyl
}benzoate from Exanple V.1., 311 ng ( 1.14 mol) of ethyl

4- ( 2- br onoet hoxy) benzoat e (East man Kodak CO, US-279082), and 250 ng (2.37
mol ) of sodium carbonate are dissolved in 3 m of acetonitrile, and the

m xture is heated at reflux for 18 hourz3 After cooling, the solvent is
distilled off under reduced pressure an ({'he residue is 20 purified over
silica gel (0.04-0.063 nm usi ng t he m)bl | e phase cycl ohexane/ et hyl acetate
911l Yield: gy v : R 400 MHz, CDC13): 8=
1.13 (t, 3H); > e 3. T .70800(m 12H),
11.40 (bs, 1 H. X I\/ethyl

4- (/ ( S- et hoxy xopentyl )1 2-(2-hydroxyphenw | 7ami no)meth 5 benzoate
~0000)\ | O Thi s conpound was prep%{r_é"'é l,ogously to Ex. IX,
except that t a ngyagent used was_ei_hgd_br_amaval erate instead of
et hyl 4-(2-broppet hoxy benl e. e HNWR (4pQ. MHz, CDC13): 1.20 (t, 3H),
1.60 (m 4H), 20 (t, 2H),Z. 59 (m 2H)) 2.80 (m 4H), 3.80 (s, 2H), 3.90
(s, 3H), 4.10 (FPPH), 6.70 (m M H), 6.90 (d, 1 H) 6.95 (m 1 H), 7.10
(m 1 H, 7.40 (d, 2H), 8.00 (d, 2H), 12.1 (bs, 1 H X : Methyl

2-brono-4-(/ (5-et hoxy-S-oxopentyl )| 2-(2-hydrox~phenyl ) et hyl | am no) 15

met hyl )benzoate OO0 /~0/ N ,H O This conmpound was prepared anal ogously
to Ex. I X, except that the al kylating agent used was et hyl bronoval erate

[ 4- (2- br onoet hoxy) benzoate and that 20 the reaction was

2- brono- 4-{

met hyI ) benzoate (
- br omadrolgsist or ny

Ex V.1 [ethyl|3 bro VN ?M Dat€ can be prﬁ)pared
2- br onot er epht Kbdthel by reductipn with 1 eq. of |(§mp,m

chl ori de and oxidati of the résulting al cohol with

"H- NVR (200 MHz, CDC13): 1.20 (t, 3H), 1.40 (t, 3H), 1.
2H), 2.50 (m 2H), 2. P 4H) 3.80 (s, 2H), 4.10 (q, :
6.70 (m 1 H, 6.90 (m{ 2H) .10 (m 1 H, 7.40 (m 1 H, : :
7.70 (m 1 H, 11.70 (bs, 51H)

5 If (VII) represents, for 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:



Xi'l: Methyl 4-(/(5-nmethoxy-5-oxopentyl)/2-(5-

uor o- 2- hydr oxyphenyl ) et hyl | am no) net hyl ) benzoate 10

Xl 1. 1. 5-Fl uor o- 2- mret hoxybenzal dehyde F F \ Mel) K2C03 CHO ~ CHO H Me 20.0 g
(0.143 nol) of 5-fluoro-2-hydroxybenzal dehyde are dissolved in 250 m of
acetonitrile. 81.04 g (0.57 nol) of iodopethane and 39.5 g (285 nol) of

pot assi um car bonate are added, and the suspension is heated at reflux for 3
hours. The 15 suspension is filtered and the nother liquor is diluted with
et hyl acet at%é B@é Q@%etgéﬁ&%n%é‘j&ng@&&&dlg {O%O%ggslg]@gnea um sul phate and
filtered, an Sol ven are d pressure. Yield:
20.0 g (90.910 of theory) " HNWMR (200 MHz, CDCl 3): 3.90 (s, 3H), 6.90

(dd, J = 10 Hz, J Hz, 1 H, 7.2520 (m 1 H), 7.50 (dd, J = 10 Hz, J =
4 Hz, 1 H), 10.40 J =4 H) Xl L2.
T e holoske

(5- Fl uor o- 2- net hox F \ NaB CHO M Me 25 20.0 g
(0.13 mol) of 5-fl uato- 2- alehyd tgggfﬁﬂggaL_ ed in 205 m of
nmet hanol . Under argon, 2.45 g (54. pl )’ of sodi um borohydride are added in
smal |l portions. The solutfon is stir®@ed at RT for 4 hours. The solution is
concentrated and the regidue is taken up in water and stirred for 30 mn.
The aqueous phase is gcted with ethyl acetate and the organic phase is
dri ed over magnesi um sul phate, 30 filtered and evaporated under reduced
pressure. -68 Yield: 19.0 g (93.8% of theory) 'HNVR (300 MHz, CDC13):
3.80 (s, 3H), 4.60 (d, J =7 Hz, 2H), 6.80 (dd, J =14 Hz, J =6 Hz, 1 H,
6.95 (m 1 H, 7.0 (dd, J =6 Hz, J =4 Hz, 1 H 5 Xi1.3.

2- (Chl or onet hyl ) uor o- 1- net hoxybenzene F F \ ZOH~~/1 d M M
19.0 g (0.12 nol < et hoxyphenyl ) ol are dissolved in

105 n1 of di chl or ofret hane. i f Diarolss add : (0.37 nol )
of thionyl 10 chlride e t hen : sIOW vy~ The i i's at RT
for 2 hours gpd gvaporagled under rgduced pressur¢. The rfesidue s aken up

in ethyl aceta ixture is cool ed and @dgJ wat er andot hen
odi um bi car bonate sol uti nd [water, dried over
magnesi um sul phat e dhd vapor at ed under reduced n 15 20 25 30
Yield: 18.0 g (84.510 of theory) "HHNVR (200 MHz, CDC13): 3.85 (s, 3H),
4.60 (s, 2H), 6.80 (dd, J =14 Hz, J =6

5 If (V) represents, for example, methyl 4-{[(5-methoxy-5-oxypentyl)amino]-
methyl }benzoate and (V) represents l-[2-(benzyloxy)phenyl]-2-bromo-1-ethanone,
processes B and E can be represented as shown in the scheme below:



Hz, 1 H, 7200 (m 1 H), 7.10 (dd, J =6 Hz, J = 4 Hz, 1 H X11.4.

(5- Fl uor o- 2- met hoxyphenyl )acetonitrile F\ NaCN\ CL ~~/ CN M Me 18.0 ¢
(0.103 nol) of 2-(chloromethyl)-4-fluoro-1-nmethoxybenzene are dissolved in
DMVF:- water (5:1 ) and 30.3 g (0.62 nol) of sodiumcyanide and a spatula tip
of potassiumiodide are added. The solutggn is stirred overnight at 120C.
The solution is then cooled to RT, water is added, the solution is
extracted with ethyl acetate and the extract is dried over magnesi um

sul phate, fi Exenpld ofititc revajparsafethce acterding dupredessesBAIr e. The residue is
chr omat ogr aphed over silica gel using the nobile phase cycl ohexane: et hyl
acetate (7:3). Yield: 14.5 g (85.2%of theory) 'HHNVR (200 MHz, CDC 3):
3.70 (s, 2H), 3.85x(s,3 6.80 (dd, J J =6 Hz, 1H), 7.00 (m
1H), 7.10 (dd, J = 6Y¥Hz,
2- (5- Fl uor o- 2- net hoxyp
Me Under argon, 17])6 g (132 | ) of+ al uponi uktrichtortde are dissolved in
THF, and 5 the mixture is cooPed to OC. (87 m (ﬁrIithiun1a|uniniun1hydride
solution (IMin THF) are slowy added gFopw se. A solution of 14.5 g (87.8
mmol ) of (S-fl amdret hoxyphenyl ) acet frile in 100 M is added slowy.
The reaction mxture is stirred at RT 9 2 hours. At 0C, ice/water is then
added, the m xture is made al kal i ne usi ng sodi um hydroxi de sol uti on and
extracted with ethyl acetate and the 10 15 1H-NVMR (200 MHz, CDC13): 1.30
(bs, 2H), 2.70 J = 6Hz, 2H), 2.90 (t, J = 6Hz, 2H), 3.80 (s, 3H),
6.70-6.90 (m is dried and concentrdated using a rotary
evaporator. Yie f

Met hyl 4- (((2-(5: £t hyr) ate F/ +
NHz Me 20 HO Ef OH . ( —ot— OH

2- (5-fluoro-2-n henyl ) et hy¢am ne and 8.73 g (53 [mol) o t hyl

4-f ornyl benzq i i 8 he m xtureCi s heated
at reflux for vapjor at ed under reduced

pressure. 0% oM

5 If (VD) represents, for example, methyl 5-{[2-(benzyloxy)-
phenethyl]amino }pentanoate and (VII) represents methyl 4-(bromomethyl)-benzoate,
processes C and E can be represented as shown in the scheme below:



Yield: 17.0 g (100% of theory) 'HNWR (300 MHz, CDC13): 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 X11.7.

Met hyl 4- (((2-(5-fl uoro-2-nmet hoxyphenyl ) et hyl Jam noJnet hyl j benzoat e -70
NaBHd 5.30 g (16.8 mml) of methyl 4-({.

[2-(5-f|uoro-2-nethoxypheny|)ethyl]ininofgnethyl)benzoate are dissolved in
48.4 m of nmethanol, and 1.27 g (33.6 mmol) of 5 sodi um borohydride are
added. The spkathpRrofitke fhitidne@dq@dncRicdopding idpidesssePOF:Wat er i s then added
and the solution Is extract w th ethyl acetate. The organic phase is
dried over magnesi um sul phate)| filtered,yand concentrated under reduced
pressure. The resi dirg- up in etflyl acetate and extracted with
diluted HCI. The aqudous phase i s nage-a ne and maset racted with ethyl
0

acetate, and the ex nesi um-swkphate, filtered and
concentrated under Jeduced| pressure. Yield™¥4.59 g (89.8% of theory)

: 00 (bs, 4H) 3.70 gs, 3H), 3.85 (s, 3H), 4.10
(bs, 2H), 6.70({(3
L

0 (m 2H), 7.70 (d, 2H), 8.00 (d, 2H), 10.20
(bs, 1H 15 X L& Nﬁthyl 4-(((S—ethoxy 5- oxopentyl) (2-(S
fluoro-2-netltoxyphenyl)ethyl Jam noJnet hyl ) benzoate F ~COOEt Br Me ~ K2C03
COOWve Under argon, 4.70 g (14.8 mml) of nethyl

- met hoxyphenyl) 20 et hyl]am no} net hyl ) benzoate are

of acetonitrile 3.25 ¢ (15
ul) of caesium c§ onate and a spatula tip of

di ssolved in 2
br onoval er at e,

pot assi um i odi de! are ad ed suspensi on ™Ng S | ux
overni ght. The(olid i€ fi lﬁW .ij%iﬁﬁﬁf ion is ¢ ne teq»pnd t he
resi due i s chrqmatogr .|I|ca gel (cy Iohexa e: eth a etate
(4:1)). 25 Y(elqgy 3.8 g (576% of theory)

0~ TOR

preferably R = t/Bu



-71 5 ~H-NWR (300 MHz, CDC13): 1.20 (t,
2.50 (t, 2H), 2.60-2.80 (m 4H), 3.65 (

4.10 (q, 2H), 6.70 (m 1 H), 6.80 (m 2H) 7.35 (d, 2H), 7.90 (d, 2H XI:
Met hyl 4- ({(5- met hoxy- 5- oxopentyl ) [ 2-(5-fl uoro-2-hydroxyphenyl)ethyl ] am no
} nmethyl)benzoate BBr3, MeOH 2.6 g (5. 8446mDI) of nmethyl 4-( {

(5- et hoxy-5-oxopentyl)[ 2-(5-fl uoro-2-net hoxyl0

phenyl ) et hyl ] am no} net hyl ) benzoate are dissolved in 50 m of

di chl or omet hEg&Bgfefb?tﬁE?égé{fo% ske%g&@@%@# H;%ro@éh‘é esiypEM (19.3 mmol) of a
IN sol ution rom 1e are added dropw se. The
solution is stirred at OC for one hour. 50 n1 of nmethanol are slowy added
dropwi se at 0C, and the reaction mxture #% heated at reflux overnight. The

t, 34, 1.50 (m 4H), 2.30 (t, 2H),
s, 2H), 3.70 (s, 3H), 3.90 (s, 3H),

m xture is cooled and the solvents are 1% evapor ageshunder reduced
pressure. The r®sidue is taken up in et ‘ it h sodi um
carbonate, thg agueous phase is extractle i cetate

and the conbi ngd organy es are washgd with saour at ed/sodi ede
sol ution, driedrover g sudmphat e, Bf i | tered and copcentrated.| The

) to ethyl acetate:
"H NVR (200 MHz)
4H), 3.60 (s, 3Hy

0 nethanol©(9:1)). Vi o f ny 534 5% of theory)
13): 1.60 (m 4H), 2. 1 dMe(m 2H), 2.80 (m
0 (s, 2H), 3.90 (s, 6565(m 1H) 6.80 (m 2H),

0
7.40 (d, 2H), 7.90 (d, 2H), 11.90 (bs, 1H) -72 X111: Tert-butyl 4-(f
| 2-(2-/14-(2-phenyl et ha~l ) ben~yl| ox~phenyl)ethyl ]amnoLggefhyl )benzoate
Il NOHI i O\ ,1 O5 10 This conpound was prepared gnal gously to Ex. L1

from2-(2-{ [4-(2-phenylethyl) benzyl]oxy}phenyl)ethylla
4-fornyl benzoate. 'H NVR (400 MHz, DVSO): 1.50 (s, 9HY), gD (m 4H), 2.80
(m 4H), 3.80 (s, 2H), 5.00 (s, 2H), 6.80 (m 1H, 6.90 (d, 1H, 7.10-7.40
(m 13H), 7.80 (d, 2H) XIV: 4" -(Trifluoronethyl)-1,| 2¥*bipRenyl-4-carbal deh
~Lde HF O~~~ ~FF1g (4.45 mol) of
1-brono-4-(triflyoronethyl)benzene and 0.73 g (4.9 mmol) of 15

4-f or nyl benzoi | id are added to 30 ml of di rret et hane and mxed with
15 mM of 1M sodiu# olution. 110 ny of ra s

(triphenyl phosphj ne) pal i |) are added, and 1 fNure then heat ed
at reflux tenperdture H The reaction sol ut| is .,, edpMe
di chl or onet hang and ter are added, the m xturg |s flltered t hr oligh

| 1 ed™8P¥s20 ced pressufe.

and tert-butyl

o OMe



Yield: 87% ' H NVR (400 MHz, CDC13): 7.70 (m 6H), 8.00 (d, 2H), 10.00 (s,
1H). XV: 14" -(Trif luoronethyl )-1,1 =bi phenyl-4-yll nmethanol 25 F HO\ / \
/| FF -73 970 ng (3.88 mmvl) of the al dehyde XIV are dissolved in

met hanol and 150 ng (3.88 nmmol ) of sodium hydride are added, the m xture is
stirred at roomtenperature for 2 hours gnd concentrated, and water is
added. The mxture is stirred for 30 mn and the solid is filtered off. 5
Yi eld: 90% ' H NWMR (400 MHz, CDC13): 1.75 (t, 1H), 4.80 (d, 2H), 7.40-7.90
(m 8H). XV Exé’mgmf(!h@i’@chﬁh séqufence héwrhn%'tarmbbeskes)la/l;/t - bi phen~ F C \
[\ / FF 10 15 883 ng (3.49 mmol) of the cohol XV are dissolved in

di chl oronethane, 2.5 m (35 mmol) of POC 3 are added and the solution is
stirred at ropryenperature for 2 hoursg The~sqlution is washed with water,
dried and co rated. Yield: 85% XVI| a: @ \

=Bi phen~-yl net ffoxyy phényl hanol / OH O A w=(ture 92 g (23.49 mmol)
of 2-hydroxybepnayl al oho 0Qoge (24. 67 nmml ) 20 of 4=phenyl benzyl
chloride and 3.41 g [(24.67 nmoll[) of po 60 mM of acetone
was heated at refl overni ght © The precipitate formed was filtered off.
The residue was taken up in 1IN NaCH, and the m xture was extracted with
ethyl acetate. T i ned organi c phases were dried over NazS04 and the
sol vent was renoved. The product was purified chromatographically (silica
gel, 25 cycl ohexane/ ethyl acetate 10:1). Yield: 4.27 g (62.7% 'H NVR (300
M—lz,CDC13)8=226(tJ 5.7 Hz, 1H), 4.75 (d, J = 5.7 Hz, 2H), 5.16
(s, 2H, 688-7. 2H) , 718-766(m 11 H). -74 The foll ow ng
conmpounds were pr d analogo sly:

j OMe hydrogenation
—_—

I (0)

-

( )



Yi el dPhysical data: (% 'H NVR (8 in ppm Exanpl eStructuresel ection) or

LC M5(mass/retention tinme[mn])XVilbl ~86. 4 H NVR (300 MHz, (from 5-~
~HCDC13): 8 = 1.43 - 1.58bronmo-o(m 2H), 62 - 1.77 (mpentyl-~2H), 1.77 -
1.93 (m benzene)~ ~2H), 2.28 (bs, 1H), 24%z1(t J=7.7 H, 2H), 4.00(t, J =
6.4 Hz, 2H), 4.66(s, 2H), 6.80 - 6.97 (m2H), 7.10 - 7.34 (m?H).XVIIc~
~90. 2~H NWR (300 MHz, (from 4-of fCDC13): 8 = 1.14 - 2.59 cyclo-0 (m 12H),

4.71 (s, 2H) Tﬂ@)éb'llveﬁts »ﬁ\l@ﬁ afeS re?e'?%d ﬁ)raﬁ)e r&egs%?%&?dfhm (tmthe mvent10n re
8H) . chl ori de) XVI'| NVR (4 i Pom chd 3) G

phenyl -0 6. 164%20m¥94)0rg@19§0'«§métw+y1:h dowharzgemdea the ma@l%@wfmﬁzor 2H)
XV?ISI (s, [gkgiv@ifkogrdi&):ﬁcélnay Be OB véiMto 2rding! . fof the7p1%?es(st9§ aﬂ;achﬁim to tl?e5

a: ' - Bl phen en nitrile
sol uti on of 'I‘S’e%tbongpp‘ﬁy mhgfég{%?pg‘g YW]C%E %F élfoxﬁg?fztgtﬁ@y “@Bded
dropwi se 3 0 glysall ditiedryl @ﬂaeﬁoﬂ@netﬂyle{rﬁ%}g&l rinatthybéthéhioo hydrocirbons, dech as 150
m of benzen was
renoved and ?%nzzﬁegst?@h]get V\gﬁn%ﬁggﬁ&;%&ﬂ &Inﬁwfaf ‘I’%W ggl %ﬁ)é}?o%égjn
mmol ) of NaOX wehexampilexdphasphioriche mamide.e wers hédtdioetyl-traidagdidim?-obe, h.
After the m xBufimeRitARY&dpdPinikin LAY t LERGIAILT Sthyl tadlBe a&mdm&hw th

wat er and the precipitate vvas filtered off wth suctlon Yi el

(81.50% ' H NWRPhoras- NS, ofrseymsy: algopossible tosuseopyxtungs of the ,abgmenep

7.03 (m1®@H solverds. - 7.67 (m 11H). 15 The foll owi ng conpounds were
prepared anal ogously: YieldPhysical data: (% 'H NVR (8 in

ppm Exanpl eStructuresel ection) or LG M5(mass/retention time[mn))XVIIIb~
147.1' H NVR THOOBadekizyhi¢h arerprefdGECEB) theGroceksek 7aceortiriMhe deention ihclhle 2. 43

- 2.60i (m lbe@c 3%111%)% Fi h?éﬂ)aré:? sgg?gﬁl’yé%f%&ﬁ%gea&m%(ﬁpefe?é_rpce n?ayll?e

7.41 (m 6H). Sica
ppm Exanpl eSEiveit ttaresing @H<ta om‘;tabrhyr_imi%(snalssaﬁr &erepxgnaplet podspmi hydridel en c~

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 organolithium
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 (II) and (III), (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 carried
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 (III), (V) or (VII) by the amine function of one of the compounds of
the formula (II), (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
diisopropyl 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



| 75.0"H NVR (400 MHz, (from~ cNCDC13): S = 2.93 (s, XVIId)0 4H), 3.71 (s,
2H), 5.08(s, 2H), 6.89 - 7.03 (m2H), 7.12 - 7.43 (m11 H. Xl Xa: 2-12-(I ,
| ' -Bi phenyl - 4-yl met hoxyJphenyl | ethanam ne hydrochloride I~ ~NHz O CIH ~I
~I 5 A solution of 7.90 g (26.39 Mol ) of XVilla in 80 m of THF was added
dropwi se to a solution of 52.93 nl (52.9330mol) of BH3~THF (1 Min THF).
The solution was heated at reflux for 2 h. After the solution had cooled to
roomtenperature, it was mxed very carefully with 150 ni of 6 M

hydr ochl ori ccabbshte,gotassinen aa'rmrwtce Erg$, DABCO rKﬂbﬁlKCDIQONhOBlW@eNaHUTEe for

16 h. Th tate that filtered off a d der high
tocam " o B Sy BB IR Bl SR PS04 L

(m 4H), 5. ZQre&rablgl—ﬁrpmGO‘KB te +0078. O‘ﬂn}‘: 1&3¢tion Earﬂﬁe(dmr,lecBH)lt aﬂ.EtﬁHSEphenc

fol | ow

s?ruﬁqugnyP%Q%ﬁW@.*e?a AR bR AR kil in-a g SERERES o0 5 ps
(mass/ retent lrbgprlera%et fmaﬁqlqmsxaqumnat atmomn(:msw (from- ~ zDVSO- db) :

8 = 1.09 XVIIIb) H146(m 6H), 1.57 -Cl1.85 (m SH), 2.7S -2.95 (m 2H),

H, 6.77 - 7.44 8H), 7.77 (bs, 3H) . X Xc~ ~
2.96 -3.05 (i‘ﬂ the process % gccordmg to the invention, .('nlrrc]oml_lia)ound of thg: formullzj) (@ is

prepared by nucleophilic substitution of a leaving group E in the compound of the
formula (IX) by the hydroxyl or thiol function of the compound of the formula

10 (VIII). Suitable leaving groups E are, for example: halogen, tosylate, mesylate, or a
hydroxyl function which is activated by reagents such as diisopropyl
azodicarboxylate/PPhs; (Mitsonobu reaction).

In the process E according to the invention, a compound of the formula (I), where R!

15 and R?each represent a free carboxyl function, is obtained by converting ester and/or
nitrile functions of the compound (X) into the corresponding free carboxyl functions.
This reaction can be carried out, for example, by adding aqueous solutions of strong
acids, such as, for example, HCI or H,SOy, 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 (XII), as described, for example, in L.S. Hegedus,
Organometallics in Synthesis, M. Schlosser, Ed., Wiley & Sons, 1994.



~83.1'H NWR (300 MHz, (fromNH2 o DMSO-db): S = 2.69 -XVIllc)~ .HC~ 13.06
(m 8H), 510 (s,~2H), 6.83 - 7.42 (m ~113H), 7.9~ (bs, 3H). XXa:
ten-Butyl S-(/2-12-(1,1 =bi phenyl -4-yl net hoxy~nhenyl | - et hyl | am no) pent anoat e
\ ONOHO _ 7s _ 13.40 g (132.40 mmol) of triethylam ne and 1.05 g
(4.41 nmmol ) of tert-butyl bronoval erate_ypre added to a solution of 3.00 g
(8.83 mol) of XVillain 50 mM of DMF. The m xture was stirred at room
tenperature for 16 h, and the reaction was nonitored by thin-I|ayer

chr omat ogr aphythe Ebmpsmhdstdfmhb mmotmnrgrgme yué)tsthmvmtegroa @ &nefor l’eﬁﬁgﬁld réé th
et hyl acetatg/ h The ¢ L ne ases were dri over
Na2>é04 and t% h%y 8 r%?%\/\nlfgsS%cr:}}r?Bvé;d & r%‘&fu ge g&& §rowRy such as, For

chr omat ograptmaa:laﬂd:,w téilateiradicglel , CHzCl Z/ I\/EC]-I 20:1). Yield: 0.85 g (41.9 %.

“H- NMR (300 Mz, DI\/SOdb) 8=I 31- 1.54 (m 4H), 1.36 (s, 9H), 2.15 (t,
J =10 7.2 He, 2H), 2.56 (t, J = He, 2H),270-291ém.SH),5.17(s,
2H), 6.82 - Tﬁersowuq@w thph@rfrwia mlhg:oo@nm@umenmeg@upr puthichl can be

anal ogous! y: seYdceddr&MxRd Sdup dahsisting%6r —BIONYR- éﬁ =CH, D@H\:cﬁé%wbﬁwghE jucture

sel ection) or LC/I\/S(rrass/retentlontlrre[mn 400 MHz,
(from~ ~ CDCl 3): 8:1I6-195X|Xb)~NO(m 21 H), 2.19 (t, J 0 OH
7.3 Hz, 2H),TRe %]]adlﬂrnG&)rﬁmunﬂFDsedQGaKGbe aSpQQd(m (ﬁb")oonﬁ)oﬁﬁd(ﬁmhzdﬂ) fob- 82 -

)7(| f'(g) (Im 8H)7%xa§1p(fe C]de(PPh:,%z or I;Z&)XS )2, oOr a pzrlnladl 866) compound sucf’n as, fl)r
10 example, Pd(PPhs)s or Pda(dba)s. If required, it is possible to add additionally a

reducing agent, such as, for example, triphenylphosphine, or other additives, such as,

for example, Cu(I)Br, NBusNCl, LiCl or AgsPO,, to the reaction mixture (cf.

T. Jeffery, Tetrahedron Lett. 1985, 26, 2667-2670; T. Jeffery, J. Chem. Soc., Chem.

Commun. 1984, 1287-1289; S. Brise, A. deMejiere in “Metal-catalyzed cross-

15  coupling reactions*, Ed. F. Diederich, P. J. Stang, Wiley-VCH, Weinheim 1998,

99-166).

The reaction is carried out in the presence of a customary base, such as, for 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 (XIII). 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).



XXI: Methyl4-/112-12-(/4-12-(4-//tent-butyl (di nethyl)silylloxyjphen ethyl I
ben, ~yl| oxy)phenyl|l ethyll (5-ethoxy-5-oxopentyl )amno 1 nethyll benzoate
166 ng (0.403 mml) of nethyl

4- ({(5- et hoxy-5-oxopentyl)[ 2-(2-hydroxyphenyl)ethyl]am no}net hyl ) benzoat e
and 160 ng (0.443 mmol) of ten-butyl (4-{42-[4-(chloromethyl)phenyl]ethyl

} phenoxy) di net hyl sil ane (prepared 10 from 4-{

[tert-butyl (di methyl)silyl]oxy}benzal dehyde and

[ 4- (et hoXy cRsch@Ente)dbestamglib thid PREON)iB BARARE tHeli)dedEeRbiisiEoiddinpoullid bf J
reacti on, sul?ls?&lumgﬂt &)?Mr ogegaérl on of the doublfe bogd, reﬂuct on with

it hi um al unifi 4 TGV ER §Yioeeh IibeiPrFsenctH AyAiRlysh Ushay for grample,

di ssol ved i nPd&carboiobr Bttt onitrile. 263 ng (0.81 mmol) of caesium carbonate
and a spatula tip of potassiumiodide are added, 15 and the m xture is
heated at reflux overnight. The suspension is filtered and concentrated and
t he resi due The processe ogndishedried ent &i bie af gwl aljoygmentiencdnergardt Isplveniset at e
= 5:1). Yielg : 9 arall 1), = -

Condi ti ons: grglf%‘?rnncggssélm%q ?/qu%ﬁ%h@g%l%%%gg r%ﬁ%r&% ascg&ggg%%ﬁi%@ } Ne +
0.6 g of 3008 AMREHYHIS 130LT 9}1{ friom H2C i 280 EntpreferbdademfiC to H0G Bos

acet oni tri | efeadtioiVéah de@ardeduihl Midspitteicaféire, b¥vaAd® of fduced RssBHES S
Exanpl es Exa‘g\pl e 1. Methyl 4-1 % ~§? - chl.or oben ybg oxy .1l phenet hyl

Yo et hoxy - SRBR ILATYIEF oo Ahaingt oD aRnaag Bhe Bregtan & Bymed put at 1 |
O Cd / Q0! OHmbSphericpeeséire484 mmol ) of net hyl 4-{

[ (2- hydr oxyphenet hyl ) am no] net hyl }benzoate fromEx. |, 77.9 ng (0.484
mol ) of 2-chl orobenzyl chloride and 80.2 ng 10 (0.580 nmol) of potassium
car bonat e i nTix @nines @g/thaé@trmﬂiletﬂi Neand ¥1 wrsatovdl and alssf fonn pagrof 1i8e subjecs-. The
batch is pounggeriditin Wediionand extracted with ethyl acetate. After drying
over magnesi um sul phate and distillative renoval of the solvent under
reduced pressure the crude product is purified by flash chromatography over
silica g (Dheéddovel O6Bpoids WS it fd il XN edE vinyhn 86 @btlifedihla féneri)i | €
phase. 15 Yikel d; 245, 2b (f8§.5% of Elh ory) '"HNWR (200 MHz, d6-DMSO): 8=
1.40 (m 4H)<No¥nBanner gﬁﬁe," Wi ae, 0‘%4), 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

a) by reacting amines of the formulae (XV), (XVI) and (XVII)

(R,
@—W—NHZ (XV)

V\
)
20 Y
NH,
l|J (XVI)
\A___RZ
NH
|2 (XVII)
X\R’
25

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 (XVIII), (XIX), (XX)



(d, 2H). -81 Exanpl e 2:
4-1 ((4-carboxybutyl )|l 2-1(2-chl oroben, zyl ) oxyj phenet hyl | am no) net hyl | benzoi c
acid (by process E) 5 124.8 ng (0.238 mmol ) of nmethyl 4-{ [ {
2-[ (2-chl or obenzyl ) oxy] phenet hyl }(5-net hoxy-5-oxopentyl)am no] net hyl
}benzoate fromEx. 1 are initially charggd in 0.3 ml of nethanol and 0. 17
m of water and adm xed with 0.2 m of a 40% strength sodi um hydroxi de
solution. The mxture is stirred at 60C for one 10 hour and then cool ed,
and the nethanol is di{illed off under reduced pressure. The aqueous phase
is adjusted to pH 4 by Waion of a cixwic aci d/ aqueous sodi um hydr oxi de
sol ution buffer and the' res\lti ng precipitate is separated off. Tituration
wi th boiling cycl ohexane gi VRS Rt nel y crystalline product. Yield: 65.70
ng (54.4% of theory) 15 'H NVMR (200 MHz, d6-DVSO): 8= 1.35 (br.m4H), 1.98
(br. m 2H), 2.37 (m( , 2.58 (m 2H),.2.70 (m 2H), 5.12 (s, 2H),
6.8-7.6 (m 10H), 7.75 N Qs, 1 H. Exanple 3: Methyl
4-1 ((5-et hoxy- 3. 3-di et hyl % peryl )| 2-11 5- phenyl pent 20
yl ) oxyJphenet hyl | am no) met hy4H%benzoat e (~pr ocess(lé)% -82 200.0 ng (0.463
mrol ) of methyl 4-[( { 2-[(5yphenyl pentyl)oxy]phenethyl }
am no) net hyl ] benzoate from Ex»,V, 116.4 ng (0.463 mmol) of ethyl
5- brono3, 3-di net hyl | aevul i natefand 58.9 ng (0.56 nmol) of sodi um carbonate
in1lnm of acetonitrile are hehted at 60C for 18 hours. The solvent is
distilled off using a rotary 5 evaporator and the residue is poured into
wat er and extracted w rTh ethyl acetate. The organi c phase is washed with
saturated sodi um chlori'de sol ution, dried over magnesi um sul phate and
concentrated. The crud gaudt is pl¥X¥ied by chromatography over silica
gel (0.04-0.063 nm usOng cycl ohexane/ethyl acetate 10/1. 10 Yield:163.1 ny
(58.5% of theory) 'H NWVR (200 MHz, d6-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
(g, 2H), 6.7-6.9 Whmre2H), 7.0-7.3 (m 7H), 7.40 (d, 2H), 7.85 (d, 2H). 15
Exanpl e 4: Methyl 4-1112-114-bronmobenzyl)oxyJphenet hyl )| 5-et hoxy-5-oxopent ~
am nol net hyl ) benzoate (by process D) 20 5.00 ( 11.0 nmmol ) of nethyl 4-[(
{ 2-[(4-bronobenZyd. & 9npKanet hyiveg tharﬁlm)'ﬂgétogﬂ,]vﬁ@ndéﬁatr@pwtmﬂﬂm akel | |
2.30 g (131.0 mmol) of ethyl 5-braeexdbe Al ShGS, ahdl09 g (13.21 mol) of
sodi um bi carbonate in 30 mM of acetonitrile are heated at reflux for 18
hours. The reaction m xture is adm xed with water and extracted with
met hyl ene chlori dg. The organi c rgfteseatsi BydiBgdnesr W€ hCalkyl MiREHos,0fhiem
chloride 25 solution and dried %XEQ]S%QHESih“H‘ SH| ph%te :imd t he solvent is
distilled off under 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, NaBH4, H,/Pd/C, etc., or converted directly under the
conditions of a reductive alkylation in the presence of a reducing agent, such as, for
example, H,/Pd/C, NaCNBH;, NaH(OAc)s (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 (III), (V), (VII) (cf., for example, J. March, Advanced Organic
Chemistry, fourth Edition, Wiley, 1992, page 411 and the literature cited therein).

25
Amines of the formula (IIa) and compounds of the formula (VIII),



-83 reduced pressure. The residue is purified by chromatography over silica
gel using the nobile phase nethyl ene chloride/ methanol 100/1. Yield: 5.69 g
(88.1 % of theory) "H NVR (200 MHz, d6-DMSO: 8= 1.1 (m 2H), 1.4 (m 2H),
2.15 (t, 3H, 2.4 (t, 52H), 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 44, 2H), 7.0-7.2 (m 8H), 7.4-7.8
(m, 7.9 (d, 2H) Exanple 5: Methyl 4-/11'2-/(4"-chloroll ,1 '-biphenyl)
-4-yl ) met hoxyl phenet hyl | (5et hoxy- S- oxopent yl ) am nol net hyl ) benzoat e (by

process F) 10 300.0 ny(RY.5 1) of methpyl 4-{ [ {
2-[ (4- bronobenzyl ) oxy] phen W—N"
(5- et hoxy5- oxopentyl ) am no yl } benzokht e from Ex. Ma)are initiall y charged

in 3 m of 15 di met hoxyeth and admi %éslA_s_;ﬁ_r{a:essively with 101.7 ng (0. 62
mol ) of 4-chl orophenyl borohfyc acid and 0:57 'mlL of 2M sodi um car bonat e
solution. 10.0 ng of dichlorogisktriphenyl phosphine)palladiun(ll) are
added, and the m xture is then heated at reflux tenperature for 18 hours.
The reaction solution is cooled, adm xed with 20 ml of ethyl acetate and
washed successively w %Fﬁﬁ)Sl 0 strength sodi um 20 hydrogen phosphate

sol ution, water and saturaped sodiym chl orjde gol ution. The organi c phase
is dried over magnesi um suNphgf e ahd thie solvent is distilled off under
-84 reduced pressure. The crjide pr oducltJ\}'_\§_R@hr omat ogr apH¥Hhover silica gel
usi ng the nobil e phase cycl\rja\exane/ ethyl""acetate = 10:1. Yield: 240.5 ng
(74.3% of theory) 'H-NNR(ZOOHM-lz, d6-DMSO): 8= 1.10 (t, 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 (t, 1 H, 7.01 (d, 1 H,
7.13 (dd,. 2H), 7.3 2 7.5-7..7 (m 8H), 7.83 (d, 2H). Exanple 6:

Met hyl 4/ (5- met¥ f}{%g’é-f@!’j‘)&ﬁ“é&%ém -(14-11E)-2-phenyl et he~l 7benzvl ) 10
ox~~) phenet hyl | am no) net hyl ) benzoate | b~process D) 1.0 g (2.50 mol ) of

met hyl 4-{ [(2-hy (B XY= 55 0 ent yl 5 ani no] net hyl

} benzoate fréa%nt%xoﬁqqﬁ(&ﬁhg&%gﬁl%k ngmﬁ%e%tfy ‘J’ﬂ? ?@Eq“gpgff)@fﬁw fcrsyfmebene and
0.520 g (3.75 mmmol ) of potassiumcarbonate in 10.0 m 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
chromat ography over silica gel using the nobile phase cycl ohexane/ et hyl
acetate 4/1. 20 Yield: 1.32 g (79.9% of theory) -85 'H- NWR (300 MHz,
d6-DVsO): 8= 1.4-1.6 (m 4H), 2.17 (t, 2H), 2.43 (t, 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
11H), 7.55 (t, 4H), 7.85 (d, 2H). 5 Exanple 7: Methyl 4-I|

~~5- met hoxy- 5- oxopentyl )/2-1 f 4 phenethyl benzvl )oxy

lphenet hyl ) am no) net hyl ) benzoate (by process QG




10 781.8 ng (1.34 mol) of nethyl

4- ({(5-nmet hoxy-5-oxopentyl )[2-({4-[ (E)-2-phenyl et henyl ] benzyl } oxy) phenet hyl
] am no} et hyl ) benzoate from Ex. 6 and 80.0 ng of 10% pal | adi um on acti vat ed
carbon in 10 m of ethyl acetate are hydrogenated under atnospheric
pressure. After 1 hour, the cal cul ated agpunt 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 th@) sePmecI ohexape/ et hy(F‘) ate = 16t 1. Yield: 309 ny
(38. 9% of theoa@!:r N 300 Mﬂ_?é_tmso @mwm,ﬂ 4H), 2.15 (t, 2H),
2.41 (t, 2H), 2.57 (m ZHD\A_%NZ m 2H), 2.85 4H), U3, 5% (s, 3H), 3.60
(s, 2H), 3.82 (s g_l:l) 4.98 2hdrote g@ur87 ém 15H), 785(d 2H) .

-86 Exanpl e 8:

4-1114- Car boxybutyl ) é4 ~henet hyl benzyl ) oxyl phenetidyl ) am no) net hyl |
benzoi ¢ aci d hydr ochl 0 |% YPRpassr ocess E) 5 262.60 ng (0. 442 mmol) of

met hyl 4-[ ((5-met hoxy-3-mmapent yl ) {2-[ (4-phenet hyl benzyl ) oxy] phenet hyl

}am no)methyl]benzoate fromEx. 7 are initially charged in 2 ml of dioxane

and admi xed wWirR A&, per cent streng(tqh NaOH, and the m xture is
heated at 60C fo@—mm#m The di H®ne is di St af,f_Hnder reduced 10
pressure and the Si due | t aken Tp Tn water an dj usteg to pH 4 using 2N
HC1. The resulti n\if‘,prem pi t A& i s'“f"?"F:t{@r ed of f apd dried. "50-afg of the
product are dissolved in 2 m of NEEKYYERE chlori'the;and, 1 M of nethanol,
and the mxture is adpikwed with 1 nl of a 4N sol ution of HCL in dioxane and
stirred at roomtenperature for 1 h. The sol vent -R® §E"§J°i’ed of f under
reduced pressure and the residue is stirred with 15 ¢phtedijepety ol eum et her.
Yield: 34.0 ng (56.2% of theory) white crystals H NVR (300 VHz,
d4-nmethanol): 8= 1.52 (m 2H), 1.72 (m 2&), ?Rf:)(t , 2.90 (m 4H),
3.15 (m 2H), @5 m 4H), 4.3& (s, 2H),am5mQ.8 @_@&W 3 (m 13H),
7.55 (d, 2H), 8. —WHyNH,20 Rl e 8a———

4-1((4-Carboxybut -f2-/(4- phengt hy,bgn~yl ) oxy7phepet h~) am n\m)-ﬂet hyl 7benzo
ic acid The free cArboxylic acid was prepared by the\sane route, but

wi t hout the Iast stBfp, 25 i.e. the reaction with HC : (k) g7 _ ' H NMR (300
MHz, d6- DVBO): dy &S (m 4H) , ;hg (m 2H), 2.30-3.60 (m, 5.08 (s, 2H),
6.80 (m 1H), 690{ 7. 00- 0 (m 13H), 12.5 |ExH.(The ol | ow ng
conpounds can be prepar ed anal ogously: 5 Physi cal da\Jg, yiatidst NVR (Sin ppm

Exanpl e Structure sel ection)~~ or LC MS (rrass/retentlon time [mMmn])z~ 91 ~
2.40(dd), 2.54¢ (froml and ~ N lpg 2. 72( M), 3. 53(s) 5- phenyl pentyl ~ ~

3.60(s), 3.82(s -&),_beLam de by pr ocesé W—N—X—R"
i
U ~A-R? elimination U‘
Va( 0,S-protective group

H
i) ‘ (XX1)

In the above scheme, PGo represents a customary phenol or thiophenol protective
group, such as, for example, CH;, CH,Ph, CH,CH=CH,, CH,0OCH;,
CH,OCH,SiMe;, SiMes, PGn represents an amine protective group, such as, for

5  example, tBuOCO, T represents hydrogen or a C;-Cy-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.

(IIb) 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, NaBH., 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,



10 I ~ 2.41 (dd), 2.59(m, (froml and ~" ~ ~ 2.73(m, 3.54(s), ~~ cH
4- phenyl butyl 1- o' 3.63(s), 3.84(s), 3.83(s) bromde by ~ o process D 11
(from9 by ~ " OH process E) 0 2.45(dd), 2.55(m, 2.68(m, 3.62(s), 0 off
3.85(t), 12.3(br.s) ~88_ Physical data: "H-NVR (8 in ppm Exanple
Structure selection)~~ or LC/ M5 (mass/reggntion time [mn])z~ 12 | (from 10
by I ~ 2.43(dd), 2.57(m), process E) 0 2.66(m, 3.64(s), | ~ o off 3.87(t),
12.3(br.s) 13 0 ~ 592 (Mtl), Rt=4.23 (fromlll and 4-(chloro- | o~ NT w

met hyl ) st i | bHY®A/C, ONaONBERS 6 @a}ﬂ(é)A?c)ﬁomd)comaoéYc( i) Qﬁﬁq&@ b o egted! hy! ~

I o~ bromd T~ o~ ocess D) 0O . 3.82(s),
3.89(d) i Va‘i%onzwdtﬂ(%i&?mpﬁu%g("?j‘he (fﬁ‘“iﬂzi’rhg i hip the P@P?ﬂCﬁerc%é)éSEntQ B5(1m) ,
3.65(s), 3. SJdrﬂpounii&fﬁ(dfbnabnlaIK)ﬂ) @fpraceds @hr om | and 4-(chloro- |
2.40(dd), 2. 57(rr) met hyl ) bi phenyl " ~ 1 2.72(m, 3.53(s), by process D) o
Il ~\ 3.60(s), 3.82(s), 5.08(s) -89 Physical data: '"HNVR (S in ppm
Exanpl e Str uAn UD€ 0B Fretecivye) grouprin (Tb)Br (KX} care be reliminated msingnd sijable 17

- reagent (cf. T.W. Greene, P.G.M. Wuts, Protective Groups in Organic Synthesis,
second edition, New York, 1991). If, for example, in formula (IIb) or (XXI) -Va-
PGo represents —O-CH3, the methyl group can be eliminated 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
(XXIII) 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,SO, or CF;COOH, at from 0° to 25°C (cf. the

literature cited above).

Substances of the formula (III) 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. Chem. Sect. B 1985, 24, 1015; Recl. Trav. Chim. Pays-Bas
35 1973,92, 1281; Tetrahedron Lett. 1986, 37, 4327).



O (froml and ~o i 4-(4 -chloro) phenoxybenzyl NI ~ 2.42(dd), 2.59(m,

chloride by I ~ 2.73(m, 3.54(s), 0 process D) I ~ 3.62(s), 3.84(s),
5.10(s) 18 0 0 o~ai 9 (from | and 4-ethyl benzyl | ~ 2.41(dd), 2.55(m,
chloride by N 2.70(n), 3.55(s), process D) \ ol ~ ~ 3.62(s), 3.84(s),

5.08(s) I 19 0 0 ~ai, (froml and 4-t I‘W}:O butyl benzyl ~ 2.39(dd),
2.59(m, chloride by NHCCH 2.70(m, 3.55(s), process D) \ o | "s
3.62(s), 3.84(s), 5.10(s) 20 b 3 . (froml and 4-chl orobenzyl chloride by

N 2.40(dd), Bubeddks d¥f Beeformbla |(VI‘I) Care %o?ﬁrﬁ@?c}all% addifible, JnowhnS from3-tHe( S) »

2P o5 oy 1 isratie ebvpihRkibie raR BNy 4heReRset koW frion b ripreofs and
| ~ 0 4-phenfdrrsxample; I~ (~)2g.431(e’clid)l.959 28(1952; Ooyib&arzaech NCherh. Coﬁnﬁﬂgmg,z b o
5 5500) SISl oy gy R A RN SSEES D 20
chloride N 3.62(s), 3.84(s), 5.10(s) by process D) ol ~ 1 CH3 O O O-CH3 23
15T, 5 shymeRal A o il e S IR, 1,
24 b , 0 (fremsynthpgzable analogously to processes known from the literature cf for
example, J. prakt. Chem. 1960, 341; Farmaco Ed. Sci. 1956, 378; Eur. J. Med. Chem.
Chim. Ther. 1984, 19, 205; Bull. Soc. Chim. Fr. 1951, 97. Liebigs Ann. Chem. 1954,
10 586, 52; EP-A-0 334 137). In particular, 4-chloromethylbiphenyl compounds which
carry a further substituent in the 4’-position can be prepared by coupling
4-(B(OH),-Ph-CHO with the corresponding 4-substituted bromophenyl compounds
in the presence of palladium catalysts, such as, for example, Pd(PPh3); or
PdCl(PPhs), and sodium carbonate to give the corresponding biphenyl compounds,
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; W097/29079;
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 available, known from the literature

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



w ~0 4-allyl benzyl I ~ 2.41(dd), 2.55(m), chloride by N 2.70(m, 3.55(s),

process D) ol ~ ~H 3.62(s), 3.84(s), 5.08ts) | -91 Physical data:
"H1VMR (8 in ppm Exanple Structure selection)~~ or LG M5 (mass/retention
time [mn])2> 25 ~"~ 00 0 (froml and ~o 3-brono 1-propine by N 2.40(dd),

2.57(m, process D ~~ 2.72(m, 3. 53(5)_,513_. 60(s), 3.82(s), 3.91 (d) 26 |
(froml and ~ No I, o 4-nethyl benzyl o cH 2.40(dd), 2.57(m, i chloride
by ~1 o0 2.72(nm), 3.53(s), i process D "~ ¢c"3 3.60(s), 3.82(s), 5.08(s)
"~ 2. 37(ddgxampl§ 8 Mm. Zhem. Soc. P9SR2 (104, 68061CKEM. Léd.r 9841670y N Meli.

> Tatny 5t BpEPER SR tbssens (3 I oM T D Gotss s ~o
-92 Physical data: "H-NMR (S in ppm Exanple Structure selection)~~ or
L% U AR S RN S b i M LSRR
2.37(dd) 5 2.®8pytheszable analogoupdy iy , procapses( Kpows. froms yhe liveraune .(sf., ér om 19
by process Bxahiple, J. BrA . 1968,83, (491; B3l Lhem:Séc. Ip6. 073 4P H68) 3. Am.
Chem. Soc. 1958, 80, 1510; J. Org. Chem. 1961, 26, 2507; Synth. Commun. 1989,
19, 1787).
Amines of the formulae (XV), (XVI) and (XVII) can also be prepared by generally
10 known processes, for example by reduction of a corresponding nitrile, by reacting a
corresponding halide with phthalimide and subsequent reaction with hydrazine or by
the rearrangement of acyl azides in the presence of water (cf., for example, J. March,
Advanced Organic Chemistry, fourth Edition, Wiley, 1992, page 1276 and the
literature cited therein).
15
Carbonyl compounds of the formula (XVIII) 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 (XVIII), (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.,



5.03(s),

~ 0

sel ection)’

o
o li

5.03(s),
0 2.72(m,

12.3(br.s) (from20 by N process E) /ci " 2.43(dd), 2.61(m,

32 |

2.75(m, 3.61 (s), (from21 by ~ 5.03(s), 12.3(br.s) process E) ~ o ~ |

2.61 (1),

process E) 11978-4016; onfopiyitylin compaundsHI sigbedeon; Letp g

- 93 Physical data: '"H-NVR (8 in ppm Exanple Structure

or LM (nmass/retention tine [mn])2~ " 2.37(dd), 2.58(m, 33
~ ~2.72(m, 3.61(s), (from6 by N —.5.12(s), 12.3(br.s) ~I process E)

2.43(dd), 2.61(m, 34 1 ~ ~'§.27'5(rr), 3.61(s), (from22 by N
12.3(br.s) o~~ process E) | o~ I~ Ho o H 2.37(dd), 2.58(m, 351 ~

Skt B 100 S 105 ol 50y 86

990atdf78. Structure

selection)l~ or LCMS (nass/retention tinme [min])Z~ " 2.44(dd), 2.56(m,

37 1

~~2

5

10

15

20

25

30

35

.65(m, 3.65(s), (from25 by 3.90(d), .12.3(pr. s) Nprgcess E)

Compounds of the' formula (XIII) are commefcially available, ’known from the
literature or synthesizable analogously to processes known from the literature (cf.,

for example, J. Chem. Soc. Chem. Commun., 17, 1994, 1919).

The compounds according to the invention, in particular the compounds of the general

formula (I), have an unforeseeable useful pharmacological activity spectrum.

The compounds according to the invention, in particular the compounds of the general
formula (1), effect a relaxation of the vessels, inhibit platelet aggregation and lower the
blood pressure, and also increase coronary blood flow. These effects are mediated via

direct stimulation of soluble guanylate cyclase and intracellular cGMP increase.

They can therefore be employed in medicaments for the treatment of cardiovascular
disorders, such as, for example, for the treatment of hypertension and cardiac
insufficiency, stable and unstable angina pectoris, peripheral and cardiac vascular
disorders, arrthythmias, for the treatment of thromboembolic disorders and ischaemias,
such as myocardial infarct, stroke, transitory and ischaemic attacks, peripheral
circulatory disorders, prevention of restenoses such as after thrombolysis therapy,
percutaneous transluminal angioplasty (PTA), percutaneous transluminal coronary
angioplasty (PTCA), bypass and also for the treatment of arteriosclerosis, fibrotic
disorders, such as hepatic fibrosis or pulmonary fibrosis, asthmatic disorders and
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
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,
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.
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0 5.12(s), 12.3(br.s) process E) a-~, 39 | ~ 1.00-1.20 (fromV and o NI ~
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1 mal onatde ~Theyrarpyalso swtable dorthe piyphylaxis and control of sequelae of cerebral infarct
(Apoplexia cerebri) such as stroke, cerebral ischaemias and skull-brain trauma. The

compounds according to the invention, in particular the compounds of the general

formula (I), can also be employed for controlling pain.

10 Additionally, the compounds according to the invention have antiinflammatory action
and can therefore be employed as antiinflammatories.

Vasal relaxant action in vitro

15  Rabbits are anaesthetized by intravenous injection of thiopental sodium or killed
(about 50 mg/kg) and exsanguinated. The arteria saphena 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; KCI: 4.8; CaCl; x 2 HO: 1; MgS04 x 7
H,0: 1.4; KH,PO,: 1.2; NaHCOs3: 25; glucose: 10; bovine serum albumin: 0.001%.
The contractility is detected using Statham UC2 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 is 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% ((ICso) 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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Stimulation of recombinant soluble guanylate cyclase (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-

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.

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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Stimulation (n-fold)

Ex. 87 Haem-containing sGC Haem-free sGC
concentration basal + SNP + ODQ basal + ODQ
(uM) (0.1 uM) | (10 uM) (10 uM)

0 1 15 1 1 1

0.1 15 41 132 353 361

1.0 18 47 115 491 457

10 24 60 181 529 477

It can be seen from Table 2 that stimulation both of the haem-containing and of the
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
the effect of the sGC
stimulator according to the invention is not blocked by the haem-dependent inhibitor

acting via a haem-dependent mechanism. In addition,

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-
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

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



N benzyl chloride by process D) ~/ | 59 ""¢( cH 670 (Mtl), Rt=3.39 3

(froml and o 4-(4,5,6-trichloro pyrimdin-2- yl)benzyl chloride ~ ~ 1 by
process D) N~s ¢~ ci 60 "' ~0 cH 641 (Mtl), Rt=3.79 3 (froml and O
4-(2-trifluoro N nethylthiazol-4 0 yl)benzyl chloride ~~ " ~ ~ s by
process D F F - 100 Physical data: & |VMR (8 in ppm Exanple Structure

selection)~~ or L M5 (mass/retention tine [mn])2> 61 "3C- ~ C' 588 (Ml
), R=3.45 (fromI| and o o 5-(4- rrethoxy phenyl )-3-chloro- o 0 nethyl

1,2, 4-oxa di &%@érﬁra’ﬁbm ﬂ’ﬂ’oﬁ? odthaelyd). BtPd.5, ?ef@raﬁly fﬁ?xﬁ af)%)luﬁatelﬁbﬁ:’to@% S

(fron1| and hIoroneth l- o thlazole ~ ] process D) | 63
"' ~0 0 C" 5%’4’3'( E‘y(’fﬁ?“@ gus (froml and 0 4-1,2, 3 this diazol-4-yl- o

benzyl chl oride by ~ ~ /
In addition to the compounds according to the invention, in particular the compounds of
5 the general formula (I), the abovementioned pharmaceutical preparations can also

contain other pharmaceutically active compounds.

In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound(s) according to the invention in total amounts of from
10  approximately 0.5 to approximately 500, preferably 5 to 100, mg/kg of bodyweight
every 24 hours, if appropriate in the form of several individual doses, to achieve the
desired results. An individual dose contains the active compound(s) according to the
invention preferably in amounts from approximately 1 to approximately 80, in
particular 3 to 30, mg/kg of bodyweight.
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.



process DD ~~ s N - ioi Physical data: "HHNWR (8 in ppm Exanple
Structure selection)' or LM (mass/retention tine [mn])2~ 64 "3ri o c"
590 (M+l), Rt=3.74 3 (froml and \ / o 4-trifluoromethyl nercaptyl-benzyl
o chloride by / \ \ / process D) s-cF3 65 "' ~0 o ¢" 600 (M+l ), Rt=3.72 3
(froml and O 4-fluoro / \ 3-phenoxybengyl o chloride by \ \ / / process
D) 66 "3vo o ¢c" 544 (M+l ), Rt=3.74 3 (froml and O 2-chl oronet hyl
5,6,7,8-tetra- o hydronaphthalene \ \ / / r by process D) 67 ~ 592 (Mt1l),
Rt =3.70 0 O Efdmples! and (4-chloroN I~ o. nethyl)stilbene by o process D)
~ | - 102 Physical data: 1HNWVR (8 in ppm Exanple Structure

sel ection)~~ or LC M5 (mass/retention tinme [mn])2>

Abbreviations:
5 RT: Room temperature
EA: Ethyl acetate

BABA: n-Butyl acetate/n-butanol/glacial acetic acid/phosphate buffer pH 6
(50:9:25.15; org. phase)

10  Mobile phases for thin-layer chromatography:

T1 El: Toluene/ethyl acetate (1:1)

T1 EtOH1: Toluene/methanol (1:1)

ClEL Cyclohexane/ethyl acetate (1:1)
15 ClE2: Cyclohexane/ethyl acetate (1:2)

Starting materials

Examples 1-1V) Compounds of the formula VIII:
20
1.1. Methyl 4-{[(2-methoxyphenethyl)amino]methyl }benzoate

Me OMe

25 A solution of 9.23g (56.16 mmol) of 2-methoxyphenethylamine and 9.219 g
(56.16 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



681 ~1.1 (m, 1.4 (m, 2.15 froml and ~" ~t 2.4t 226 m2.8 ( o ~ ~ o\
(), (), (), 4-nitrobenzyl ~o ~ (m, 3.63 (s), 3.80 (s), chloride by ~
~0040(q), 5.10 (s), 6.85 (t), process D ~~~ ~~ 7.0-7.2 (m, 7.4-7.8
(m, 7.9 (d) 69 ~ ~ 594 (M+1l), R =3.39 (from4 and " o0 ~ i 0~~

4- et hyl phenyl - ~ o boronic acid by ~ ~ & process F) ~9 Ho 0 544 (M1 ),

Rt =3. 62 HO O\ / (from58 by process ol~Ho 0 643 (Mtl), Rt=3.30 _ HO
\ / O71 N (from59 by o process E)y \ / /, N~ ~C i C C - 103

Physi cal dat gdiuritchi¥Rdé Solufion Bid QR IR1aBVE HSHOVaE 0P B BNeANnder Rldubdd M5
(mass/retention tlrregh nng% Ho 612 (M+l ), Rt=3.47 __ HO\ / O 72 (from
60 by 0 procBEYUE EVeyihgp LasO\k1), Rt=3.18 _ HO\ / O 73 (from 62 by
0 process E)Yield: 1604g (91% of theory).

'H-NMR (200 MHz, d®-DMSO): 8= 2.70 (m, 4H), 3.80 (s, 3H), 3.85 (s, 3H), 6.90
5 (m,2H), 7.15 (m, 2H), 7.45 (d, 2H), 7.90 (s, 2H).

L2. Methyl 4-{[(5-ethoxy-5-oxopentyl)(2-methoxyphenethyl)amino ]methyl)benzoate

OMe OMe

o] OEt

10
150 g (50.0 mmol) of methyl 4-{[(2-methoxyphenethyl)amino]methyl}benzoate
from Example L1., 11.52 g (55.0 mmol) of ethyl S-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 mixture 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): 8= 1.13 (t, 3H), 1.45 (m, 4H), 2.20 (t, 2H), 2.45 (t,
2H), 2.58 (m, 2H), 2.70 (m, 2H), 3.70 (s, 3H), 3.85 (s, 3H), 4.05 (q, 2H), 6.8-6.9 (m,
2H), 7.0-7.2 (m, 2H), 7.40 (d, 2H), 7.86 (d, 2H).



Ho 562 (Ml ),

Ho 572 (Mrl), Rt=3.40 _ HO75 0\ / (from®65 by N process E) o\ / /
104 Physical data: 'H-NWR (8 in ppm Exanple Structure selection)' or

LC M5 (mass/retention time [mn])

(from66 by process E) o\ / | ~ 610 (MHg), R=3.41 77 3 (from4 and
4- met hoxyphenyl 0 O boronic acid by i | ¢~ process F) o~ cry 78 H O
609 (M+l), R=3.39 3 (froml and - o \ / 4-phenyl am no carbonyl benzyl

chloride by ) / pmeeigss DY-{/(2-hydroxyphenethyl)(5-methoxy-5-oxopentyl)amino]methyl}-

10

15

20

benzoate

A solution of 3.00 g (7.02 mmol) of methyl 4-{[(5-ethoxy-5-oxopentyl)(2-methoxy-
phenethyl)amino]lmethyl }benzoate from Example 1.2 in 60 ml of methylene chloride
is 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.
After addition of 30 ml 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/methanol 9/1 and the combined organic phases are washed using
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)

'H-NMR (200 MHz, d®-DMSO): 8= 1.46 (m, 4H), 2.23 (t, 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).

2~ Ho 516 (Mrl), Rt=3.38 76 Ho \ ~ o

Rt=3.39 HO74 - o\ / (from®64 by process E) o\ / / S-CF3

F

cH



-105 Physical data: '"H-NVR (8 in ppm Exanple Structure selection)~~ or
LCO M5 (mass/retention tine [mn])z~ 79 "3~0 0 " 608 (Mtl ), R =3.43 (froml
and 0 2-(4-chloro N phenyl)-4-chloro- methylthiazole by - N s process D)
"3 b 654 (Mrl), Rt=3.45 "a 80 (froml and \ / N 4-phenoxybutyl- oxybenzyl
\ ~ 1 chloride by process D) 1~ 81 "' o gp. 582 (Mrl), Rt =3.34 3 (froml
and - \ / 3-phenoxybenzyl chloride by o \/ 1~ process D _ 1, - 106
Physi cal data:'H NVR (8 in ppm Exanpl eStructuresel ecti on)~~ or
LC/ MS( mass/ rBiefollooing ¢omppotindd werdshtaimtbiaGhd Ml mamier: 3. 19(from | and
4-(4,6-dichloro-_ \ ~ oH _pyrimdin-2-yl)-\ ~ o nercaptobenzyl0 ~ chloride
by- CH3process D)\ ~ 0 O

I1. Methyl 4-{[(5-ethoxy-5-oxopentyl)(2-hydroxybenzyl)amino |methyl Jbenzoate

5 O
This compound can be obtained analogously to Example I starting from
2-methoxybenzylamine instead of 2-methoxyphenethylamine.
'H-NMR (200 MHz, d®-DMSO): 8= 1.15 (t, 3H), 1.50 (m, 4H), 2.15 (m, 2H), 2.40
(m, 2H), 3.65 (s, 4H), 3.85 (s, 3H), 4.01 (q, 2H), 6.75 (t, 2H), 7.0-7.2 (m, 2H), 7.45
10 (d, 2H), 7.94 (d, 2H), 10.0 (br. s, 1H)

I11. Methyl 4-{[(5-ethoxy-5-oxopentyl)(3-hydroxyphenethyl Jamino]methyl}benzoate

e

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 (t, 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



CH383\ % ~ % ~ %07 (Mrl), Rt=3.22(from | and 4-(4-cyanophenoxy)-~ON

- CH3benzyl chloride byprocess D)\ 0 0 CH384F650 (M+l), Rt=4.01F F(from I
and4- (4-tri-_ Ifl uorometh-o ~ ayl phenoxybenzyl ~-0,,chloride by \/process
Do - 107 Physical data: "HNWR (8 in ppm Exanple Structure

sel ection)~~ or LC/MS (nmass/retention tipee [mn])z~ 85 658 (M+l), Rt= 3.8S
i (froml and 4-(4-tolyl- Wsul phonyl nethyl benzyl brom de by process D) F
F 622 (M1 ), Rt= 3.62 0 86 (from84 by p process Ef N~i OHOOOH 87 | ~

1.2 (M, 1. 4 Dok 30 (5-EAPYy 5 ¥ operti ) 2 TrylifDhypitendthbldmind 1 ReByilFodriddare!  OF f
process E) : ., o. S), 7.0-7. 0 ~ ., 8. : : r. s) |
ci - 108 Physical data: '"H-NVR (8 in ppm Exanple Structure selection)'

or LC/MS (mass/retention time (nmin])Z~ 8 ~1L2(m, 1.4 (m, 1.7 from77
b ~" ~m2.1 o

This compound can be obtained analogously to Example I starting from methyl
5  3-formylbenzoate instead of methyl 4-formylbenzoate.

'H-NMR (200 MHz, d®-DMSO): 8= 1.48 (m, 4H), 2.21(t, 2H), 2.47 (t, 2H), 2.64 (m,

2H), 2.71 (m, 2H), 3.60 (s, 3H), 3.70 (s, 2H), 3.85 (s, 3H), 6.70 (m, 2H), 7.0-7.7 (d,

8H), 9.50 (s, 1H).

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

V.1.  Methyl 4-{[(2-hydroxyphenethyl)amino]methyl}benzoate

15 At 0°C, 176.8 ml (176.8 mmol) of a IN boron tribromide solution in methylene
chloride are added dropwise to 16.03 g (53.561 mmol) of methyl
4-{[(2-methoxyphenethyl)amino}methyl }benzoate from Example. 1.1 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



, 3.0-
7.

(t

3(mM, ( Yo process E) ~03.9(s), 4.4 (s), 5.15 (s), ~I O off
7. 8
Rt
61
\

) 3.
0-7.8 (m, 80 (d), ~ 1 12.5 (br. s) o, 0i~ 89 ~"" 0o J ' S86 (M1l),

=4.21 (from4 and 3-t hi opheneboronic acid by " process F) | 90 ~*3 J 3

5 (M1 ), RR=4.19 0 0 (from4 and 3-chlorophenyl ci boronic acid by N ~
process F) v o\ - 109 Physical datg_~ HNWR (8 in ppm Exanple
Structure selection)l~ or LC/MS (nmass/retention time [mn])2~ 91 b"3 J "3
637 (Ml ), Rt=4.30 0 (from4 and ~O CH3 3-net hyl carbon- ~ O'NH

yl am nophenydrudé bﬂfd@&' 1@ ;ﬁﬁ'ﬁ@dlb‘)y chromato fa@ﬁ?%ﬁex’%lh&a gel (0.0%0.063 niil) usﬁ%0 ( 'VH‘l

Rt=4.25 from4 t ho h acid b rocess F)
2325 (MF1) , mpbilg p ?ﬁedﬂ?t Sﬂﬁéﬁgﬁl&%lg’ an(98 mtro%hgnyl boron| c acid by

NI ~ proces‘;]elﬂ 6180-g (42.9% Ofitheoty)o ~'' 649 (Mrl ), Rt=4.25 0 (from4 and
2,4- ( ~ o dheRiNR WHFIMEZ, B-DMSD) PR 275 %5, a8h93RY (s, 2H), 3.85 (s, 3H), 6.7 (m,
5 2H),7.0(d, 2H), 7.48 (d, 2H), 7.92 (d, 2H).

V.2.  Methyl 4-{[(tert-butoxycarbonyl)(2-hydroxyphenethyl)amino]methyl -
benzoate

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 (t, 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 4[((tert-butoxycarbonyl){2-[(5-phenylpentyl)oxy]-phenethyl}amino)-
methyl]benzoate




o ~I process F) | - 110 Physical data: "HI~ MR (8 in ppm Exanple
Structure selection)' or LM (mass/retention tine [mn])2~ 95 ~ ~ 594
(M1 ), RR=4.33 0 (from4 and | ~ o 3-nethyl phenyl boronic acid by " |
process F) I ~ ~1 96 f"~ ~"~ 633 (Ml ), Rt= 4.23 (from4 and | w ~o0

3-chl oro-4-fluoro phenyl boronic " | acidﬁ?y process F) ~ o0 97 i"9 J"3 595
e

(M+l), Rt= 3.23 0 (from4 and b 3-am nob nyl- | HZ boronic acid by process

F) 98 ~ 582 (Mtl), Rt=3.45 (fromV and nethyl a ~ ~ o" 4-(2-brono- - ~80_C]-I
- : in
o BrCIZE R B At P S R N
( M- 3yunogmethylihanzpgte ¢ 6% Ny2 ~N-05 8 | Mok by :-RREDYEY- O |
bromopentane and 0.77 g (5.55 mmol) of potassium carbonate in 15ml of acetonitrile
are heated at reflux for 18 hours. The reaction mixture is poured into water, extracted
5  with ethyl acetate and dried over magnesium sulphate and the solvent is distilled off
under reduced pressure. A solid is obtained which is reacted further without
purification.
Yield: 2.42 g (88.8% of theory)
'H-NMR (200 MHz, d®-DMSO): 8= 1.32 (s, 9H), 1.55 (m, 4H), 1.65 (m, 2H),
10 2.70 (m, 2H), 3.36 (m, 2H), 3.79 (s, 3H), 3.90 (t, 2H), 4.40 (s, 2H), 6.8-6.9 (m, 2H),
7.1-7.3 (m, 9H), 7.94 (d, 2H)

V.4 Methyl 4-[({2-[(5-phenvylpentyl)oxy | phenethylJamino )methvl]benzoate

15
2.42 g (4.54 mmol) of methyl 4-[((tert-butoxycarbonyl){2-[(5-phenylpentyl)oxy]-

phenethyl }Jamino)methyl]benzoate from Ex. V.3 are introduced into a mixture of
4 ml of trifluoroacetic acid and 12 ml of methylene chloride, and the mixture is
stirred at 22°C for 18 hours. The solvent is distilled 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): 8= 1.40 (m, 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 (m, 7H),
7.45 (d, 2H), 7.90 (d, 2H)



l~b1.30 (t, 3H), 1.50-2.00 100 I ~ (m 10H), 2.50 (m 1 H), (fromIX and
/[ " ~~2.90 (m 6H), 3.80 (s) / Ow 4-cycl ohexyl- 2H), 3.95 (m SH), 4.40
benzyl chloride by ~ ~ ~/ oE~ (g, 2H), 5.00 (s, 2H), process D) 6.70-6.90
(m 4H), 7.10-7.40 (mBH), 8.00 (m 4H). 0.90 (m 3H), 1.20-1.80 101 | ~
(m 15H), 2.80 (s, 4H), (fromIX and / ‘¢4~ ~ 3.00 (t, 3H), 3.80-3.90 / Owe
octyl chloride by (m 7H), 4.05 (t, 2H), process D) ~ / oe~ 4.40 (q, 2H),
6.70-6.90 (m 4H), 7.10-7.40 (m H 8H), 8.00 (m 4H). - 112 Physi cal
data: 'H-NWR (8 in ppm Exanple Structure selection)' or LC M5
(mass/retentlon time [mn])Z~ 1.40-1.20 (m SH), 1.60-1.90 (m SH), 2.40

102 / " ~ ~ Yhefolowyne compgupds wergobtainedyin the TR 3. 40 (m 2H), 3. 60
(m process E) ~ ~ ~ [/ off 2H) 425(r’r) 2H) 450(m 2H) 5.00 (s, 2H),
6.90 (m 3H, 7,10 (m ) 0, ,_)‘ i Ben 2y 7- 90 (d. 2H), 8.00

(d, 2H. O. /"~~300(m
2H), 3.26 (m / O—|103 2H) 340(m 2H) , 390(from101 by ~/ off (t,

2H), 4.30 (m 4H), process E) 5890 (m 2H), 7.00 (m H 2H), 7.20 (m 2H),
7.50 (d, 2H), 7.95 (d, 2H), 9§ d, 2H). - 113 Physical data: 'H NWVR (8
in ppm Exanple Structure sel x(nmass/retention tine
[mMn])2~ N\ 104 ~ / pH 2.37(dd : D4 by ~ 2.72(m, 3.61(s),
process E) ~ | 5.12(s), 12.3(bpos) \ O OH C

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 (t, 2H), 6.7-6.9 (m, 2H), 7.13 (d, 2H), 7.45 (d,

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

VII. Methyl 4-({[2-([ 1,1 -biphenyl]-4-ylmethoxy)phenethyl]amino}methyl)benzoate

g
U

This compound can be obtained analogously to Example V starting from

15

4-phenylbenzyl bromide instead of 5-phenyl-1-bromopentane.
'H-NMR (200 MHz, d®-DMSO): 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)



| 1051 / N~ 1.1 (m, 1.4 (m, 2.15 (from4 and ~/ ~ (t), 2.4 (t), 2.6
(m, 2.8 4-fluorophenyl- a (m, 3.63 (s), 3.80 (s), boronic acid by \ ~

4.0(q), 5.10 (s), 6.85 (t), process F) ~~7.0-7.2 (m, 7.4-7.8 (m, 7.9
(d) - 114 Physical data: ' HNWR (8 i n ppm Exanple Structure
selection)' or LC/MS (nmass/retention tlﬁ mn])Z| 555 (IVH)) Rt =3. 32 106
(from 105 by I / off process E) O OH 10 ~ 561 (M+l), Rt=3.53 (froml and
N/ 1,5-dibrono pentane by O process D) 108 I ~ 519 (Mfl), Rt=3.65 N (from
| and / O- lygy g PYbBH 065 phdn iho)iotn}t1BOhble 3H), 1. 40
(t, (froml y (m 6H),
3.80 (s, 2H), O Ochloride by H3~ I ~ 1 3. 95 (m SH) 4.30 (g, ~N process

D O2H, 4.90 (s, 2H),
4H) . - 116 Physical da
selection)' or LCiVIS (s
1.40 (t, H(fromlX and 4-
| (m 2H), 2.90 (m 6H),
D ~ SH, 4.30 (q, 2H), .90

6.90 (m 4H), 7.10-7.40 (m 8H), 8.00 (m
H-NI\/R (8 in ppm Exanple Structure

R mn])z~ 110 ~H3 1.30 (t, 3H),
4H) 2.60 | butyl benzyl H ~ ~
s, 2H), 3.95 (m process

Br

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): 8= 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. Methyl 4-{[[2-[4-(ethoxycarbonyl)phenoxy]ethyl}(2-hydroxyphenethyl)amino]-

methyl 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)



(s, 2H), 6.70-6.90 (m 4H), 7.10-7.40 (m 8H), 8.00 (m 4H). 111 i ~3 1.60
(m 4H), 2.20 (t, o (froml and ~ ~ ~ H3 2H), 2.70 (m 9H), 3.60
2-[4-(chloro- H3Cb I ~ (m 6H), 3.90 (s, 3H), nmethyl)phenyl]-6- 5.00 (s,
2H), 6.80-7.60 nethyl- (m 11H), 7.90 (d, 2H), 1, 3-benzoxazole 8.10 (d, 2H)
by process D) 112 ~H3 ~ 1.b0 (m 4H), 2.g0_(t, | (froml and ~ 2H), 2.70
(m 6H), 3.60 4-phenylthio- H3Cb~ I (m 6H)) 3.90 (s, 3H), benzyl chloride
by 1~,~ 5.00 (s, 2H), 6.80-7.60 process D) ~ (m 16H), 7.90 (d, 2H) - 116
B Pt e e R A L
mass/ r on t t , 1. m (from X and~
~6H), 2.20 (558%08% 1@%54@%? thyl)-o(m 2H), 2.70
(m4H), 4" -propyl -H3cb I 12.80 (m 2H) 3. 60 (m21,1 - blphenyl by~SH), 3.90
(s, 3H, Q1 , ) 6 7. 4 .
(m 6H, 1. N iy
2.5004- ( chl ororrethQﬂL’X@lIém 2H) 2.70 (m 4H), 4 -propyl-1 H 3~~N 2.80 (m
2H), 3.60 (s, 01, 1" -biphenyl by2H), 3.90 (s) 3H), 4.00process D)(q, 2H),
5.00 (s, 2H),6.80-7.60 (m 14H),7.90-(d, 2H) 115¢cH31.00 (t, 3H)) 1.70
(m(from114 by t 4H), 2.20 (t, 2H), 2.50-Ho Oprocess E)o 12.80 (m 8H),
3.60 (s,HO- N2H), 5.00 (s, 2H), 6.80-0A 8 (m 16H) - 117 Physical data:
"H-NWVR (8 in ppm Exanple Structure selgction)l~ or LC/ M5 (nmass/retention
time [mn])z~ 116 CH3 |.00 (t, 3HO 1.70fm (from 113 by 6H), 2.20 (m
2H), 2.50process E) O Ho 0 2.80_ .40 (s, 2H), 5.00 (s, 2H)) 6. 80l
NO7.90 (m 16H), 12.0 (bs, 2H°1l1 401 (m 4H), 2.20 (m | (from 112
by Ho o g 2H), 2.50-2.80 (m 6H), ssN H8~H|~340(s 2H), 5.00
(s, I~, No 2H), 6.80-7.90 (m 17H) HOolGO(m 4H), 2.20 (t, 118 O
O-"CH3 | N2H), 2.50 (s, 3H), 3.20 (from 111 by ANm 6H), 4.20 (s, 2H),
process E) 5.00 (s, 2H), 6.80-7.60 (m 11H), 7. d, 2H), 8.10 (d, 2H

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 (t, 3H), 1.60 (m, 4H), 2.20 (t, 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, 1H), 7.10 (m, 1H), 7.40 (d, 2H), 8.00 (d, 2H), 12.1 (bs, 1H)

XI: Methyl 2-bromo-4-({(5-ethoxy-5-oxopentyl)[2-(2-hydroxyphenvl)ethyl]amino)
15 methyl)benzoate

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)-
ethyllamino }methyl)benzoate (obtained from 2-methoxyphenethylamine and ethyl
3-bromo-4-formylbenzoate analogously to Ex. V.1 [ethyl 3-bromo-4-formylbenzoate
can be prepared from diethyl 2-bromoterephthalate by reduction with 1 eq. of lithium



119 off 1.20 (t, 3H), 2.50 (g, O C H3 (from 109 by O-O 2H), 3.30 (m 6H),
4.20 | process E) Ho~~N (m 2H), 4.40 (m 2H), '~i~ 0 4.90 (s, 2H),
6.70-8.00 I (m 16H). - 118 Physical data:'HNWR (8 in

ppm Exanpl eStructuresel ection)' or LC/ M5(mass/retention tinme[mn])z~1200ff
CH31.00 (t, 3H), 1.50 (m(from 110 byo lgAH), 2.50 (m 2H), 3.30process
E)yHp~~ I(m 6H), 4.20 (m 2H),™.40 (m 2H) 5.00 (s,2H), 6.70-8.00
(m16H).121F1.50 (m 4H), 2.20 (t,(from | andt2H), 2.50 (m 2H),

2. 701- (chl or ga@idiy)chidiieind Dl datidn 8P tHeFesufitil élc{)l?o](»é’itlﬂnﬁ?dﬂeé@dlﬁﬁdé SH) ,

Sao (S P ARIRYAG S cBCBS Lo B, Pab b pEDSERE @2 3 a0 o

~H30 6H), 3.Z60 (=, 2Bb)2.86 (B04Hye3. 8 xsy 2EN) 24110 ((q, 2HH)4 4(B(HIH)N. 76k, TeB)) or i de

aty 1230 oft650gm Aford & 36 LRGE I T ef 9}, 1 b ligp oo By (T

3. 70proceéss BiJ(s, 3H) 4.30 (m 4H), aCH4.90 (s, 2H), 6.70-7.403 ~ ol (m

12H), 8.00 (m 4H). - 119 Physical data: '"HNWVR (8 in ppm Exanple
Structure sel ectlon)~~ or LC/I\/S mass/retention tine [mn])2~ 124 Hc o oH3
thyl A : oxopentpl) 2 -(S-Augro-2 hydroxyphersyljethyl

1.40 (t, 3H)XU2 Myt . gnipl)f )
3. 704- net hoxy- Qné,h#y,é@m;ll—b 4.30 (q, et hoxybenzyl Nf 2H), 4.90 (s, 2H),
| aCHS

6. 70chl ori de by O~ 40 (m 12H), 8.00 (m process D) ,~ 4H). 125 0
off 3.00 (m (from124 by HO Ol 3H), 350(m 6H), 4.00
process 19 |X151(§1Flw- ethy hepzaldghyda, 90 (s, 2H) 6.70-7.40 ~O-.C,CH3 O |

@\ Mel, K,CO,

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, CDCl3): 3.90 (s, 3H), 6.90 (dd, J = 10 Hz, J = 5 Hz, 1H), 7.25
20  (m, 1H),7.50 (dd, J = 10 Hz, ] = 4 Hz, 1H), 10.40 (d, ] = 4 Hz, 1H)

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

—_—
OH

CHO
Me Me

25  20.0 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.



m 12H), 8.00 (m 4H). 126 F 1.50 (m 4H), 2.20 (t, (from 121 by 2H),

O (m 10H)) process E) HOo 4.40 (m 2H), 5.00 (s, ol 2H), 6.80-7.60
HO ~ ~ G 14H), 7.90 (d, 2H) 127 ~CH3 1.S0 (m 10H), 2.90 (m O O (from
and H3~ 0 6H), 3.95 (m 9H), 4.30 4-butoxybenzyl ~ O~ (m 2H), 4.90 (s,
, Chloride by NJ 6.70-7.40 (m 12H),.ggocess D) O-o0,”", CH3 8.00 (m 4H).

- 120 Physical data: 'H-NMR (b in ppm Exanple Structure selection)~~ or
LC M5 (mass/retention tine [mn])Z~ 128 0 off 1.20 (m SH), 1.70 (m (from
127 by Ho O 2ldld: B.0Q (9hB%2M)theByB0 process E) f (m 2H), 3.80 (m 4H),

120 i 1 o ARG Mg, DGR g gl s Bt ol iy

3.80 4-i sopr byl 56d2%|1H), 95 (ns IHRA)05 (@dob= 6rHz, $)4 Hzhlldy i de by Nf cH 4.30
(g, 2H), 4.90 (s, process D) o~CH3 2H), 6.70-6. 9? (m(f4H) 1|297b10Hz) gol(m
8108005 ( murttle. G ghhebhl) Aol Ay g (m, (1r0m 129 by
1H), 3. 385(mnk Gjljb)z( 20 Srgczesfslg%o ¢ ¢ 4.40 (m 2H), N CH3 4.90
(s, 2H), 6.70-8.00 CHSo( 16H). | 131 CHSlFO(m 6H), 2.70 (m (from
| X and ~H300 0 6H), 3.80 (s 3. 95 et hoxybhegzyl | ~ o (m 7H), 4.30
(g, 2H), chloride by NJ 4. 2H), 6.70-6. 900ess D) o0-0"cH3 (m 4H),
7.10-7.40 (m ' 8H), 8.00 4400  -121 Physi cardatret ' H-NWVR (b in ppm
Exanpl e Structure sel ectlon)~ or LG M5 (mass/retlention time [mn])2~ 132 0
off 1.30 (m 3H), 2.80 (m (em131 by HO o 6H), 4.00 (m 6H), 4.90
process E) J (s, 2H), 6.70-8.00 (m N 16H).

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

10 chloride are then added slowly. 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 cooled and admixed with water and then washed with saturated sodium
bicarbonate solution and water, dried over magnesium sulphate and evaporated under
reduced pressure.

15 Yield: 18.0 g (84.5% of theory)
'H-NMR: (200 MHz, CDCl,): 3.85 (s, 3H), 4.60 (s, 2H), 6.80 (dd,J =14 Hz,J =6
Hz, 1H), 7.00 (m, 1H), 7.10 (dd, J = 6 Hz, ] =4 Hz, 1H)

XI11.4. (5-Fluoro-2-methoxyphenyl)acetonitrile

NaCN
Cl CN

20 Me Me
18.0 g (0.103 mol) 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
25  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,J = 6
30  Hz, 1H), 7.00 (m, 1H), 7.10 (dd, J = 6 Hz, ] =4 Hz, 1H)



~O'CH3 Ol | 133 ~cH3 624 (M+1l) 0 O (from X and 2-(chloronethyl)O

1- benzot hi ophene N by process D) o s- 134 Ooff 582 (Mtl1 ) (from 133 by Ho
Ol process Ef NO 135 ~H3 1.70 (m 4H), 2.20 (t, O(from X and r 2H), 2.50
(m 2H), 2.80 | 4-bronmobenzyl H3~b (m 4H), 3.60 (m SH), bromde by I 3.90
(s, 3H), S.00 (s, process D) 2H), 6.80-7¢60 (m 10H), 7.90 (d, 2H) - 122
Physical data: ' Hi~TMR (8 in ppn) Exanple Structure selection)' or LC M
(mass/retention tine [mn])2~ 136 H3 580 (M+1l) (from 135 and pH3 | ~

4- et hyl phenyl - I H3Cb boronic acid by process F) 137 F F 1.70 (m 4H),
2.20 (t, k (kymzl(smdo}ﬁ%e% ﬁlé)zyl)&hgam(ﬂ@ 2H), 2.70 4-(chl oromethyl) -
(m 2H), 2.80 (m 2H), -tr| | uor o- C~~ 3.60 (s, 2H), 3.90 (s,

met hoxyphenyl by ~ N o 3 4.10 (g, 2H), 5.00 rofess Ds 2H 6.80-7.60 mP

) ( ~ )~ 14H), 7.90 (d, 138 Ho LiAlR,/Am, 4H), 20-3.00 O (from 137 by 1

(m 8H), 3.60 (s, 2H), | ess E) N_L=(H 5,00 ( , 6.80-7.90 o (m

16H), 12.0 (bs, 2H -F KRZBSON 610 (M+l), R =3 135 and ~Hso
3-benzodi oxol - o0 5-yl - (})eronic acid H3C~ O by prggess F) F

Under argon, 17.6 g (132 mmol) of aluminium trichloride are dissolved in THF, and
5  the mixture is cooled to 0°C. 87 ml of lithium aluminium hydride solution (1M in

THF) are slowly added dropwise. A solution of 14.5 g (87.8 mmol) of (5-fluoro-

2-methoxyphenyl)acetonitrile in 100 ml is added slowly. The reaction mixture is

stirred at RT for 2 hours. At 0°C, ice/water is then added, the mixture is made

alkaline using sodium hydroxide solution and extracted with ethyl acetate and the

10 extract is dried and concentrated using a rotary evaporator.

Yield: 10.2 g (68.7% of theory)

'H-NMR: (200 MHz, CDCls): 1.30 (bs, 2H), 2.70 (t, J = 6Hz, 2H), 2.90 (t, J = 6Hz,

2H), 3.80 (s, 3H), 6.70-6.90 (m, 3H)

15 XIL.6. Methyl 4-({[2-(5-fluoro-2-methoxyphenyl )ethyl]imino Jmethyl)benzoate

3 HO
EtOH
+ — N=
NH,
~
Me 0OMe Me
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)

XI1.7. Methyl 4-({[2-(5-fluoro-2-methoxyphenyl)ethyl]amino Jmethyl)benzoate



-123 Physical data: "H-NVR (8 in ppm Exanple Structure selection)' or
LCO M5 (mass/retention tine [mn])Z 140 0.1 582 (M+l) (from 139 by OHO O i
process E) O HO~- 1 ~J~, N O 141 CH3 552 (Mtl) (from 136 by HO O | process
E) OHO- ~I NOI 142 N 591 (M+1l ), R=3.42 ~~ (from 135 and ~"~ I:
4-cyanobenzyl O 1 boronic acid by H3~p =4g. N O process F) | 143 N 563
(M+l) (from 142 by HO Ol process E) 0 HO~- ~j~,N O - 124 Physi cal
data:"HNWR (8 in pp;g Exanpl eStruct uresel ection)~~ or LC M5(mass/retention
time[mn])2~1440H31. (m 4H), 2.20 (t,(from}l and 2H), 2.50 (m 2H),
2. 7004- (chl or onet hy C(m 2H), 2.80 (m 2 -met hoxy-~ O O 3. 40 (s,
3H), 3.60 (s, ethoxy C—~ 12H), 388, (M , 3. 90pheny| by process~ N
o(s, 3H), 4.10 (q, 28, D/4. 20\ m 2H —5-00 (S Q-8.00 (m
16H) 145CH31. 70 (m 4KMe 2,20 ( from 144 by MeJ 2 B—R0-3. 50
(mprocess E)11H), 3.70 (m 2 00 14.20 (m 2H), 5. , Ho~ N " 2H),
6.80-7.90 (m 16H)~J~. O146CF31. m 4H), 2.20 (t,(fromi35 and~H3p ~
~2H), 2.50 (m 2H), 2.704-trifluof®Mth-O01 ~(m 2H), 2.80 AMe2H) H
3~~yl phenyl boroni cN 03.60 (m SH), 3.90 (s,acid by process F)~3H), 5.00 (s,
2H), 6.80-7.60 (m 14H), 7.90 (d, 2H)

530 g (16.8 mmol) of methyl 4-({[2-(5-fluoro-2-methoxyphenyl)ethyl]imino}-

methyl)benzoate are dissolved in 48.4 ml of methanol, and 1.27 g (33.6 mmol) of
5  sodium borohydride are added. The solution is stirred at RT for 2 hours, and water is

then added and the solution is extracted with ethyl acetate. The organic phase is dried

over magnesium sulphate, filtered and concentrated under reduced pressure. The

residue is taken up in ethyl acetate and extracted with diluted HCl. The aqueous

phase is made alkaline and extracted with ethyl acetate, and the extract is dried over

10 magnesium sulphate, filtered and concentrated under reduced pressure.
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  XI1.8. Methyl 4-({(5-ethoxy-5-oxopentyl)[ 2-(5-fluoro-2-methoxyphenyl)ethyl ] -
amino}methyl)benzoate
F F
A~ COOEt
) Br N NN CO0E!

K,CO
Me 7 OMe l
COOMe

Under argon, 4.70 g (14.8 mmol) of methyl 4-({[2-(5-fluoro-2-methoxyphenyl)-

COOMe

20  ethyl]Jamino}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)



-125 Physical data: 'H-NVR (cS in ppm Exanple Structure selection)~~ or
LC M5 (mass/retention tine [mn])2~ 147 FF 1.60 (m 4H), 2.20 (t, (from
146 by | 2H), 3.10 (m 4H), 3.30 HO O process E) p ~ (m 2H), 4.80 (s, 2H),
HOI ~No ~ 5.00 (s, 2H), 6.80-7.80 1 (m 14H), 8.00 (d, 2H) 148 H C CH3
1.20 (t, 3H), 1.60 (m (froml and 3 0 &J_-N4H), 2.20 (t, 2H), 2.40
2-[4-(chloro- H~o I (s, 3H), 2.50 (m 2H), 3 nethyl)phenyl]-5- ~N o 2.70
(m 2H), 2.80 (m nethylpyridine by ~ 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

o N 01 AR n itk Bl T2 taaBpel 0 ol ol £30 ¢ 516 256% 2, ©
pEmGEX?an 282.60428{10 eﬁ,ellld?tj.@fhls:il-l)r 3.UE|?~/(MBiIgEDS339(T2 @1‘,5 851()J'rn¢mg E{&)]ﬁklﬂmfmo @m150I
ol. y . n y . ’

2. 702, T di ﬁﬂ%%o@in&éﬁ)(?ng%%ﬁ)gﬂgg(f’ 2H), phenyl boronicOve F 3.60 (m
SH), 3.90 (s,acid by process F)3H), 5.00 (s, 2H), 6.80-F7.60 (m 13H), 7.90

(m 2H) 1510 1 X4 ( MME)hyl BR(+S-Ré(hbx g5 dxoPertry N2t deflosre 2shydrdx yphehylHF1520
~[1.60 (m 7H), 2.20 St (Erom 135 and~. ~N~OWe 2H), 2.50 (m 2H)

ethyl]amino }methyi)benzoate
F F
/\/\/COOEl BBr;, MeOH N /\/\/COOMe
N —
Me l H
COOMe COOMe

2.6 g (5.84 mmol) of methyl 4-({(5-ethoxy-5-oxopentyl)[2-(5-fluoro-2-methoxy-
10 phenyl)ethyllamino}methyl)benzoate are dissolved in 50 ml of dichloromethane, the
mixture is cooled to 0°C, and 19.3 ml (19.3 mmol) of a IN solution of boron
tribromide 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
15 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:
20  methanol (9:1)).
Yield: 840 mg (34.5% of theory)
'H-NMR (200 MHz, CDCls): 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)



2.700, 4- et hoxyphenyl -~O I (m 2H), 2.80 (m 2H), boronic acid byOw 3.60 (m
SH), 3.90 (s,rocess F P)I 3H), 4.10 (q, 2H), 5.000cH3(s, 2H), 6.80-7.60
(m14H), 7.90 (m 2H - 127 Physical data: ~H-NVR (8 in ppm Exanple
Structure selection)~~ or LC/MS (mass/retention tinme [mn])Z> 153 | H3 1.50
(m 7H), 2.20 (t, (from 152 by o 2H), 3.49_(m, 4.10 (g, process E) Ho o |
~2H), 4.50 (m 2H), 5.00 01 (s, 2H), 6.70-7.80 (m 0O 14H), 8.00 (d, 2H
154 0 1.60 (m 4H), 2.20 (t, (from 135 and ~N~oMe 2H), 2.50 (m 2H), 2.70 O
3- cyanophenyKkitt: ~@ekerbundH) , 2(/30(£-414-LPhenSWehyDBERN] JoxApheryDgth3l18Ridn  SH)
3.90 (s, proceésgg% N I 3H, 5.00 (s, 2H), 6.708.20 (m 16H) 155 N~ 1.50
(m 4H), 2. 28¢€ 154 by Ho oI ~ 2H), 3.40 (n), 4.50 (m process E)
ol ~2H, 500 (s, 2H, 6.70HO0 8.20 (m 16H) 156 1 ~ 0 1.50 (m 4H),
2.20 (t, (from 135 and ~N~oMe 2Hh%x2.50 (m 2H), 2.70 O 3,5-difluoro- ~o
(m 2H), 2.80 (m 2H), | Ow phe boronic 3.60 (m 5H), 3.90 (s, acid by

process F) F I F 3H), 5.00 (s, 7. ( 13H), 7.90 (m 2H) - 128
Physical data: 'H- NVR (8 in ppm tBxanple Uy sel ection)~~ or LC/ M5
(mass/retention tinme [mn])Z> 157 _&<F 1.50 (nO 4H), 2.20 (m (from 156 by
Ho ol 2H), 3.40 (m, 4.50 (m prigcgss E) Hoo I ~ 2H), 5.00 (s, 2H), 6.70~N

0 8.20 (m 15H)

5
This compound was prepared analogously to Ex. I.1 from 2-(2-{[4-(2-phenylethyl)-
benzyl]oxy}phenyl)ethylamine and tert-butyl 4-formylbenzoate.
'H-NMR (400 MHz, DMSO): 1.50 (s, 9H), 2.60 (m, 4H), 2.80 (m, 4H), 3.80 (s, 2H),
5.00 (s, 2H), 6.80 (m, 1H), 6.90 (d, 1H), 7.10-7.40 (m, 13H), 7.80 (d, 2H)
10

XIV: 4-(Trifluoromethyl)-1,1 -biphenyl-4-carbaldehvde

H — — F
N/ \

1 g (4.45 mmol) of 1-bromo-4-(trifluoromethyl)benzene and 0.73 g (4.9 mmol) of
15  4-formylbenzoic acid are added to 30 ml of dimethoxyethane and mixed with 15 ml

of 1M sodium carbonate solution. 110 mg of tetrakis

(triphenylphosphine)palladium(1l) 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, CDCl,): 7.70 (m, 6H), 8.00 (d, 2H), 10.00 (s, 1H).

XV: [4(Trifluoromethyl)-1,1 -biphenyl-4-yl]lmethanol

/N /T
HO/ N4 \/FF

F

25



158 HC C~ 1.40 (s, 9H, 1.50 (m 3 3 (from 135 and | 4H), 2.20 (t, 2H),
2.50 4-tert-butyl- Mo o ~ (m 2H), 2.70 (m 2H), O phenyl boronic Meo~ 2.80
(m 2H), 3.60 (m ~J~. N acid by process F) o SH), 3.90 (s, 3H), 5.00 (s,
2H), 6.80 7.60 (m 14H), 7.90 (m 2H) 159 HC C ~ 1.30 (s, 9H), 1.50 (m 3
3 (fromI158 by 4H), 2.20 (m 2H), 3.40 l4process E) Ho o ~ (m, 4.50 (m
2H), 5.00 O (s, 2H), 6.70-8.20 (m | N o 16H 160 ~ F 602 (Mtl ), Rt =3.56
3~ (from 135 and Mo 0o ' ~ F O 2,3-difluoro- nneo ~V~. N o phenyl boronic
aci d by process nip (3.88 mik8) oPhys hmahydiaxw aré'idNMﬁvé@ it rmd@mm FEUELEN

S / nt | Z~ 161 ~ 1.50
(L{“Zis’fe 065 B oF R e e e, B s R rbSs BPEa e cecs
E) HO- | (s, fah) hows a0d 8ok@n(rated,| andl watdbid) adlé@ The-mixtdiz 1étsnrr|31)i-l)forwi%51?h (N m
f X and 6 2.20-2.80 (m chl oropropyl)- ~
(lolr-i;)m 3. g(r)l gnc(é‘@sgﬁ%soﬁlg %e%fzo;l)azol e 3.90 (s, 3H), 4.10 (m | by process
D) 4H), 6580 aﬁ'l@ Q% 12H) 163 ~ 531 (M+l), Rt=2.95 3~ (from 162 ?]}/ Hogo
E) ~ip. rom
QLSCSSE 3) FDI?“NMRQ@OMH@‘&;IE@Q)@Wl;[—le)r%sggg[i(%ll) #@9179(?(11'3{&3}@!“ oA

2.80 (mM, 3.50 2,6-dineth 1 O ]
XVI: 4-(Chloromethyl)-4 (trifluoromethyl)-1,1 -biphenyl

~O-COrt
Cl FF

10
883 mg (3.49 mmol) of the alcohol 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

XVlila: [2-(1,1-Biphenyl-4-ylmethoxy)phenyl]methanol

O

(o]

<
)

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 overnight. 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 product was purified chromatographically (silica gel,
25  cyclohexane/ethyl acetate 10:1).

Yield: 4.27 g (62.7%)

'H NMR (300 MHz, CDCly): 8 = 2.26 (t, J = 5.7 Hz, 1H), 4.75 (d, J = 5.7 Hz, 2H),
5.16 (s, 2H), 6.88 — 7.02 (m, 2H), 7.18 — 7.66 (m, 11H).



y - ~1 (s, 2H), 3.90 (s, 3H), benzyl chloride by ~ 4.10 (g, 2H), 5.00 (s,
process D) 2H), 6.90-7.40 (m 8H), 7.90 (d, 2H) - 130 Physical data:
"H-NWVR (8 in ppm Exanple Structure selection)' or LC/ M5 (mass/retention
time [mn])Z~ 165 HO O H3C ~~ 1.30 (s, 9H), 1.50 (m 3 (from|64 by o Ho ~
H3c ~ cH3 4H), 2.10 (m 2H), 2.30 procesE) ~N o (s, 6H), 2.80 (m, 3.90
(s, 2H, 5.00 (s, 2H), 6.90-7.40 (m 8H), 7.90 (d, 2H) 166 ~ 1.20 (t, 3H),
1.0 (m (fromX and 2-[4- Eto o No 4H), 2.20 (t, 2H), 2.50 (chloro- o (m
2H), 2. 70 (nThe&fdllowirg torhpqindsnwete privedtedaal@gaddlyf m 2H), 3. 60 (s,

1, 3- benzoxazole | ~, 2H), 3.90 (s, 3H) 4 10 by process D) (q, 2H), 5.00 (s,
2H), 6. 80- 7.[86—(m—t2H)y—7960(ch—2H)—8—16<(+6; 2.., o 7+—579—(Mr1)
Rt =3.42 (frgm 166 by HO O process E) o HO- N O Physﬂhgs:baldhtaa " I NVR

(8 in ppm HExanple Structure sel ecti on)~~ or LC mas s{yt me
[nin])2~ 168 ~ QB7 |(Mrl), Rt =3.44 ' (from X ancwg%%)S- E%Ioﬁ%ﬁ{c:wﬁ%p}ﬂ’

chl or obut yI )| Exgmpleq 1, 3- benzox&¥8F@re- | N o by drocesg Hlection) obCIMB45
(M1 ), Rt=3.19 (frlom 168 by Ho O process E) o HO- I N (mggsgellgggo,pt,me
1.00-1.70 (m 18H),| (from X and o 2.20 (t, 2H), |2.50 . (bromome

14

th

1)- ~N2H 2170 m2H 2.80-yv o ) ( ) cyclohexgane by (m 7I—@m 70 (m
4H), process BVIB 80 (s, 3H), 4.1 , 2H), 6. 8( 8634 Z.EII,NK/IIQO(j(m 1\21:&,
7.30 (d, 2H),p 0,00 ((d, 2H) @\/0"' CDCl3): § = 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, J = 6.4 Hz, 2H), 4.66
(s, 2H), 6.80 — 6.97 (m,
2H), 7.10 - 7.34 (m,

TH).
XVIIc QV 90.2 |'y NMR (300 MHz,
(from 4- or CDCly): 8 = 1.14 - 2.59
cyclo- ° (m, 12H), 4.71 (s, 2H),
hexyl- 5.07 (s, 2H), 6.80 — 7.39
benzyl- (m, 8H).
chloride) g
XVIId 562 ['H NMR (400 MHz,
(from 4- @VOH CDCls): §=2.30 (1, J =

O
phenyl- 6.1 Hz, 1H), 2.93 (s,
ethyl- O 4H), 472 (d, J = 6.1
b 1
en?y Hz, 2H), 5.08 (s, 2H),
chloride)
O 691 - 6.99 (m, 2H),
7.14 —7.35 (m, 11H).




- 132 Physical data: 'H-NVR (8 in ppm Exanple Structure selection)~~ or
LG M5 (mass/retention tine [mn])z~ 171 HOo 1.00 (m 2H), 1.30 (m 4H),
1.70 (m 9H), 2.20 (from 170 by o HOrocess E) ~ N (t, 2H), 2.40 (t, 2H), P
0300 (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 H3c~ 1.004l.70 (m 20H), (from X and o 0 O
2.20 (t, 2H), 2.50 (t, (bromoethyl)- H3Cp | ~ 2H), 2.70 (m 2H), 2.80 ~N
cycl ohexane by o (m 2H), 3.60 (s, 2H), process D) 3.90 (m SH), 4.10 (q,
2H), 6.80 (nXViHh:, 7[20,(*Bipkdiyl- 47ylﬂﬁthbdy)pﬂéﬁyl]a&t891tlﬁlé 2H) 173 Ho 0 1.00
(m 2H), 1.20 (m (from 172 by o0J~ 2H), 1.40 (m 1H), 1.70 HO~ process E)
| Np (m 10H), 1.90 (m 2H), | 2.40 (t, 2H), 3.00 (m 2H), 3.20 (m 4H),
4.00 (t, 2H), 4.50 (s, 2H), 6.80 (m 7. 20 (m 2H), 7.60 (d, 2H), 8.10
(d, 2H) -133 Physical data: 'H NWR ( pm Exanple Structure
selection)~~ or LC/MS (mass/retention me [mn])2~ 174 H3c~ 0.80-1.70 (m
22H), (fromX and o 0 0 2.20 (t, 2H), |2.50 (t, (bromopropyl)- H3~~ 2H),
2.70 (m 2H), 2.80 ~J~. N cyclohexan¢ghby (m 2H), 3.60 (s, 2H), process D)
| 3.90 (m SH)) 4.10 (g, 2H), 6.80 (M 2H), 7.20 (m 2H), 7.30 (d, 2H),
7.90 (d, 2H) 175 Ho 0 1.00 (m 2H), 1..30 (m (from 174 by o Ho~ 7H), |.70
(m 8H), 1.90 process E) ~-N (m 2H , M0t 2Ho ) (, ), 3.10 (m 2H),
3.20 (m 4H), 3.90 (t, 2H), 4.50 (s, , 6.80 (m 2H), 7.20 (m 2H), 7.60
(d, 2H), 8.10 (d 2H) 176 H3C~ CH3 0.80 (t, 3H), 1.20-1.70 (from X and
nonyl ~ o oé 2.20 (t, 2H), brom_de by H3~p~ 2.50 (t, 2H), 2.70 (m
"3~ N%r e%%utmn of 25420 £2(BeBY mmaHpf 26VBa in 309 mpief bepzow wes added 4. 10
(a4, 2H), 6. 8o mSe&U)a sdluBbn (0N 6.299nl (88 §9n{xﬂol) ) thiohyPehlofde 40150 mil 3134

Physi cal data: tr r eI ection)~~ or

(mass/ret entl'i’eé‘ﬁe'iq ﬁ'lngéllPH?‘j 2@%}?")‘%?“2‘}) b“’@g)r(zt —Ig\fi)so engyag fmqved grd 1hF6 by

Ho O 12H), Iresidu¢ mas4klten Gp 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

10 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): & = 3.74 (s, 2H), 5.16 (s, 2H), 6.93 — 7.03 (m, 2H),
7.21-7.67 (m, 11H).

15

The following compounds were prepared analogously:

Yield Physical data:

(%) | 'H-NMR (8 in ppm,

Example Structure selection) or LC/MS

(mass/retention time

[min])

XVIIIb 47.1 H NMR (400 MHz,
(from Q\/CN CDCl3): 8 = 1.17 - 1.95
XVIlc) o (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).




process E) Ho~ 1.90 (m 2H), 2.40 (t, ~J~, NO2H, 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 H3c~ 0.90 (d, 6H), 1.10-1.70 (fromX and o O o ~H3 (m
14H), 2.20 (t, 2H), -CH3 5-nethyl hexyl- Ha~p~ 2.50 (t, 2H), 2.70 (m N
brom de by 2H), 2.80 (m 2H), 3.60 procegs-D) ~ (s, 2H), 3.90 (m SH)) 4.10
(g, 2H), 680(m 2H), 7.20 (m 2H), 7.30 (d, 2H), 7.90 (d, 2H 179 HO O CH

0.90 (d, 6
E~N(m 1

(m 2H), 3.20 (m 4h), 3.90 (t, 2H), 4.50 (s, 2HJ, 580 m
5H), 7.60 (d, 2H), 8.10 (d, 2H - 135 Physi cal &%P ﬂl’)@g%"#’ﬁ"‘ppn
Exanpl e Strudixamplsel ecti on) ~~ Swrudt@eMS (mass/refention sdlentiohyoml.G/AYS 180

1.50 (m 8Hj
2.601- (chl o

4.10 (q, 2HL

1. 20 {m—cH3-2H)—1.40 (m 2H) 1.60 (from 178 hy o HO rocess
H, 1.70 (m 4H, P) 0) ) 1.90 (m |2¥eld 2. 40 Physicalldhta; 3. 1

, 2.20 (t, (from X and H3o0, Oo 2H),| 2.50(( .
omethyl)- O 3.00 (m 8H), 3.60 (s, 4](2-phen mlasg{%e“"oé‘fﬁn‘b

H,
4 40 ethyl)benzene by ~ (g, 2H), 5/00 (s 2I—h [wiabess D)

NJ

6. 80-7.60 (
and ~HsO 2H]
H 4' - met hoxy
(s, 3H), 5.
(m 4H), 7.
2H), 3.00 (
2H), 6.80-7
St ruct ur ePhy

m x3AH:, |7.60 (m 2H) «T81 O CH3 1.(30I n75@|(—|]H21\IMR((t4QO(MIdm)|_(|;I
, 2.50 (m 2H), 2.70 chdnor onet hyl ) - o m PRH),
- (gonn 3. 60 (H)m SH, 3.90 (s, O 1,1'-biphe?§lpé[;§f 9(33 5

boxmInhess D) F (s, 2F), 6.80-7.00 (m 5H), %{)4(3-;1% 42@)'_'66650

D0 (d, 2H) 182 ~cH3 260 (m 4H), 2.20 (t, o ‘18

m 6H), 3.80 proces O~ (s, 3H), 4.20 (.is,ﬂﬂ-)),6890\I75)30(6h S,
00 O(m| SH), 7.50 (

8H), 8.00 (d, {2H) - 13 Ex | e
ysi cal data: ~HNVRA8 in ppm selectijon)~~ b L%?\/B‘ 7612}') (m
11H).

10
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XiXa: 2-[2-(1,1-Biphenyl-4-ylmethoxy)phenyl]ethanamine hydrochloride

; " NH,

o]

A=
9

A solution of 7.90 g (26.39 mmol) of XVIIIa in 80 ml of THF was added dropwise to
a solution of 52.93 ml (52.93 mmol) of BH5'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
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).

The following compounds were prepared analogously:



(mass/retention tine [mn])2~1831 " ~1.50 (m 13H), 2.20 (t,(from X)TlI andT
NIl o ~o0~2H), 2.50 (m 2H), 2.60-nethyl S-bronb-I G3.00 (m 8H), 3.60
(mvalerateo ~H 3SH), 4.40 (g, 2H), 5.00anal ogously to(s, 2H), 6.80-7.60
(mL2)15H), 7.80 (m 2H)184S80 (Mtl), Rt=3.87(from 183 using
OHtrifluoroacetic lacid)o'o CH3 | 1) NMgconditions: d6-DVBO, 300 MHz 2)
LC M5 conditions: colum: Symretry C18 2. 1*150 mm nobil e phase
acetonitrilel0. 6 g pof HCO 30%strength/H20; gradient: 10% acetonitfrile to
90% 5 acetonitrile;jflowrate: 0.6 m/mn; detect qr,éldU\/ 2156, f@a}?ﬁatd_C/ VB
conditions: |colum:| Symmetry C18 2.1*150 mm nobji | nitrila/ H20
(0.1% form d acid):| gradient: 10% acetonitrile to ¢ @0 E’[dﬁﬁﬁ%“@pnﬂ qw
rate: 0.5 nl|/Bxamplaet ector: UVS2dOtumn - 137 HBxanpl € Is8kctidvdiohYIC/MS
4-//12-15 fljuoro-2-|f4 =nethyl-1,1 '-biphenyl4-yl )nethox=phenyl. ..

) et hyl ) ( 5- mgt hoxy- 5 oxopent , ~I ) ami no7net hyl ~/ benzoat e c?mﬂ?sglﬁ?%hg’t&’%zw Ny
(0.93 mmol ) |of nethyl 4-({ (5-nethoxy-5-oxopentyl)][2-(|5-fl uofmk])
2- hydr oxyphenytgs hyl 1 am no} | ) benzoat e from B9.3 XIH NMRZWOOTEMH’E, 02
mol ) of 4-(|chl oronethyl)-4"-( fl uoronet hyl)-1, 1' - bi|phen are dissolfved
in 10 n of [adBPBhitrile. 455 W ™ 2Qumol ) of |caesi UM% RN & hAY cl
spatul a tip {ggvam)assi um i odi dejare added and tihe m XL UEe S éi@at

reflux for 48 hours. The suspgnsion bs’”flltered and ccncen rat lr‘ld tTe
residue is aghromat ographed oygr 10 silica gel usging cyelsshaxarsetirng —
acetate (5:1). Yield: 447 B. 6% of theory) '{H- NVR|(d6-DVMSQ, 300 MHz):
1.00 (m 4H)|, 2.20 {(t, 2H), 0 (m 2H), 2.70 ((m 4H)2%5. 8o, 2&{) 296 ;60
(m 5H), 3.90 (s, 3H), 5.00 (g, 2H), 6.80-7.00 (m 3H) 40
(d, 2H)) 7.80 (d, 2H), 7.70 4H), 7.90 (d, 2H). 15 %Qérrg{aeﬁﬁ%?b% s
4-// (4-Carbgxybut Iy )125-fl
phenyl | ethyl )am no | nethyl

\4

0- 2- | _(4' - et hyl - 1. 1 =bi|pHEn$l774-y7 paetthoxy 1
benzoi ¢ acid NaOH 8H), 7.7 (bs, 3H).

XIXc @\/\ 83.1 |'H NMR (300 MHz,

(from ) " DMSO-dg): & = 2.69 —

XVIIIc) 3.06 (m, 8H), 5.10 (
O HCI . s s D 8,

2H), 6.83 - 742 (m,
13H), 7.95 (bs, 3H).

J

XXa: tert-Butyl 5-({2-[2-(1,1 -biphenyl-4-ylmethoxy)phenyl]-ethyl Jamino)pentanoate




-138 0.45 g (0.69 mol ) of et hyl

4-{[ (2-{5-fluoro-2-[(4' -nmethyl -1, 1" - bi phenyl 4-yl ) met hoxy] phenyl

}et hyl) (5- net hoxy- 5- oxopent yl ) am no] net hyl }benzoate fromEx. 185 is
dissolved in 8 mM of nethanol. 0.5 m of aqueous sodi um hydroxi de sol ution
(45% and 1.5 m of dichloronethane are_agded, and the solution is stirred
at 5 RT for 8 hours. The reaction is extracted with diethyl ether, the
aqueous phase is acidified using sul phuric acid and extracted with ethyl
acetate and tlB&0ext(i3%40 mendl) IdfetrimihylmmughnExl ﬂélgut(4 éh chrodi cafh tterabay]

Yield: 245 57. 3% of th 2. 20
(o 2y 3. ofrdmvalig® e giiefito piobtion of 330 g L83 pymeTkon gvilda injig mipt o

(m 3H), 7 SHMR THé")mthrJQas( Birrét Bt robn® Rrdpfératdded) for EATRKE tﬂ@?eactl}@{ fd

4-11 (5-ethoxy-5-oxopenty Q(Z | | 5- (4- phenyl pi per azi no) pentyll oxy

phenet hyl )anﬂmlltofﬁéthwqh)rb ero@hremmgmbyoTlmfgsqlmn%wam@hyxedfwmewwr and{ [ {

2-1(5-b eth t

Foenzoat oot e ShPIBRCARA e SHeRite {3 TR PSP SRERaitabR et vy
(0. 711 mol ) deikd taveet NySa B ithe ZolWenPfwiseirébyedll Ofhe Prodiice WRALAAfiad
reflux for 18 hours. The reaction solution is washed with water,

concent r at ed chiomaiagrenhigady(siberee] )GHChNMeQH 29a1). usi ng t he nobil e phase
et hyl acet at wr@gglgkfgé?/ - 139 Yield: 66.0 ng (28.83% of theory)

' H NMR (300 8= 1.12 (t, 3H), 1.44 (m 8H), 1.65 (m 2H),
2.35 (m 4H) 'HNMR ((300 MH!i,,DMS'ﬁBdg)EYB £H)3) 2132 (ﬁul:rnH&H) 3635 O Pu544.= 3. 65
(s 2H) 3.85 (s, (t, 5 (m 2H), 6.70-6.90 (m SH),
7 2" 10y Z|.3)Hz721-l]) @(§6 (QH) 6@ Hzgzlpdz 7@.4)291 (m, SH) 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 68.5 |'H NMR (400 MHz,

XIXb) (m, 21H), 2.19 (t, J O
7.3 Hz, 2H), 2.43 - 2.66
(m, 4H), 2.76 — 3.00 (m,
6H), 5.03 (s, 2H), 6.82

(from /\/\/i CDCl,): & = 1.16 — 1.95
r}l (@]
0] H

—7.42 (m, 8H).
XXc Q\/\ /\/\i J< 90.4 |LC/MS: 4.04 min [488
(from 1 N ° (M+H)).
XIXc)




The foll ow ng compounds can be obtai ned anal ogously: Physical data: 'H NWR
(8 in ppm Exanple Structure selection)~~ or LG M (mass/retention tine

[mn])2~ 679 (Mt1 ), Rt=3.60 188 (from 107 and ~ NI ~ N(4-chloro- "
phenyl)- , piperazine) NJ ~I 602 (Mtl), Rt=3.60 189 " i o~ (from 108 and
N- phenyl 00 pi perazine) - 140 Physicahgdata: 'HNWR (S in ppm Exanple

Structure selection)' or LM (mass/retention tine [mn])Z~ \ 601 (M1 ),
Rt=2.43 / N~ \ OH 190 (from 187 by O OH process E) N N1 \ 635 (Mt1),
Rt=2.58/ NI \ / OH 191 (from188 by ~ ~H process E) N/l 192 | \ 559
(Mrl), Re=2. %3, (f f | 193 ~H3o0
1.50 (m 4H)3
(M 2H), 3.60 (M EHyLIbenzI0oR) |ieRpHEyINS -ethds.S-Btipent A A ineRi) lbenzoate
6. 80process D) 7.4D (m 6H), 7.90 (d, 2H)

o
9
7

166 mg (0.403 mmol) of  methyl 4-({(5-ethoxy-5-oxopentyl)-

[2-(2-hydroxyphenyl)ethyl]amino }methyl)benzoate and 160 mg (0.443 mmol) of
tert-butyl(4-{2-[4-(chloromethyl)phenyl]ethyl }phenoxy)dimethylsilane (prepared
10  from 4-{[tert-butyl(dimethyl)silylJoxy}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 HCl/11 of H;O; gradient: 10% acetonitrile to 90% acetonitrile; flow
rate: 0.6 ml/min; detector: UV 210 nm



- 141 Physical data: 1HNVR (8 in ppm Exanple Structure selection)~~ or
LCO M5 (mass/retention tinme [mn])2~ 194 ~H3 1.50 (m 4H), 1.90 (m (from|
and Br 4H), 2.20 (t, 2H), 2.50 (t, 0 1,3- H3~ ( N~ 2H), 2.70 (m 4H), 3.40
O di bromobutane I (m 2H), 3.60 (m SH), by process D) 3.90 (m SH),
6.80-7.40 (m 6H), 7.90 (d, 2H) 195 1.50 (m 4H), 1.90 (m (from 193 and ~f
H3 | ~ 2H), 2.40 (t, 2H), 2.70 (m o N-p¥enyl- ~ 8H), 3.10 (m 8H), 3.60 H
pi perazine) ~b(m SH), 3.90 (s, 3H), 4.00 (t, 2H), 6.80-7.40 (m 11 H),
7.90 (d, 2H) 196 ~ 574 (M+l1l) (from 195 by HO O N process E) O ~N~ HO- N O |
197 of f 1. 508vnthesié Bxagiplds: 3- 60 (from 194 and ~ (s, 2H), 3.80 (m 6H),
4.00 N-2- perh‘l-LN:O:!é%l_ 2H), 6.S0-7.40 (m 7H), dinepiperazine ~O 7.90
(d, ZH), 8.20 (d, 2H) and b rocess YP E) CN) N~'N - 142 Physical data:
'H-NI\/R(SlnB X3 ( retentlon
tlrre[mn])ZE g8 . 22 ; -G FPE
(m 12H), 3. dRioMhethDB, gty,gb ogysl—lib . 60 (m SH) 4, 00 (m pi pera2| ne) o]
SH), 6.80-7.40 (m I%El) 796%% ZH) CN) 199 off 1.50 (m 8H), 2.20 (t,
2H), 2.30-2.50 (m 12H), 3.20 (from 198 by ~0 process E) ~N~-CH (m 4H),
3.80 (s, 2H), 4.00 (t, 2H), 6.80-7.40 (m 11H), 7.90 (d, 2H CN 200 ~

1.50-3.20 (m, 3.60 (m (fr 3 and 0 ~ SH), 4.00 (m SH), 6.80N
N-2-nethyl- ~~H3 7.40 (m 1 7.90 (d, phenylpipera- ~N~ 0 2H) N zine) ~
~H3 H3C N
O\
Cl O

193.2 mg (0.484 mmol) of methyl 4-{[(2-hydroxyphenethyl)amino]methyl }benzoate
from Ex. I, 77.9 mg (0484 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).



- 143 Physical data: 'H-NVR (8 in ppm Exanple Structure selection)~~ or
LG M5 (mass/retention tine [mn])2> 201 ~ 1.50 (m 6H), 2.20 (m | (from
200 b y 5H), 2.80-2.50 (m, 3.20 N process E) OH (m, 3.60 (s, 2H), 4.00
(t, N, 2H), 6.80-7.40 (m 10H), CN O OH 7.90 (d, 2H) ~I H3C 202 Ow 1.50
(m 14H), 2.80-2.10 (from 194 and ~o (m 14H), 3.60 (m 5H)) piperidine) ~N
CoMe 3.90 (m 5H), 6.80-7.40 O (m 6H),-& 90 (d, 2H) U 203 off 1.50 (m
14H), 2.80-2.10 (from 202 by ~O (m 14H) 3.60 (s, 2H), process E) ~N~ ~~CH

3.90 (t, 2H), 680740(m I~~06H) 90(d 2H) U204~I—13130(t
3H), 2.20 (nEy, £ gy SIbA Qcﬁmr 4 thinolmean gl br omo-
O 9 03.50 : propane Dy z 90 (s,
3H), 4.00 (nkemdgbiracid(dypzereR) E)- 4. 30 (9, 2H), 6.80-7.40 (m 8H), 8.00 (m
4H) . - 144 Physical data: "HNWR (S in ppm Exanple Structure
selection)l~ or LC/MS (mass/retention tinme [mn])2~ 205 652 (Mtl), Rt=2.53
3~ 1 (from 204 and N N-2-netfyl - ~ OH phenyl pipera- ~N~ | o N zine and by

process E) 206 638 (M+l), R \ .39 3~ (from 204 and N N-phenyl N piperazine
and ~ ~ |1 o N by process E Z (t, 3H), 1.90 (m 2H), (from 204

and ~0 2.50 (m 6H), 2.90 (

124.8 mg (0.238 mmol) of methyl 4-{[{2-[(2-chlorobenzyl)-
oxylphenethyl }(5-methoxy-5-oxopentyl)aminolmethyl }benzoate from Ex. 1 are
initially 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 is 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®-DMSO): 8= 1.35 (br.m 4H), 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: Methyl 4-[((5-ethoxy-3,3-dimethyl-2,5-dioxopentyl){ 2-[( 5-phenylpent-

20 vl)oxy[phenethyl]amino)methyl]benzoate (by process A)




N-4-trifluoro- ~O 6H), 3.20 (m 4H), 4.00 nethyl phenyl- H3~ ~1 ~ o~ ", N
(m 9H), 4.30 (g, 2H), | piperazine) I ~ F 6.80-7.40 (m 12H), 8.00 F (m
4H). 208 off 706 (Mtl ), R=2.64 3" (from 207 by oo | \ o process E) o F I
F  -145 Physical data: ~H-NWVR (8 in ppm Exanple Structure selection)~~ or
LC M5 (mass/retention time [mn])2> 209 F 1.30 (t, 3H, 1.90 (m 2H), (from
204 and 2.50 (m 6H), 2.80 (s, 4H), OEt-8-F N-2,4-di- 00~0 ~N~ 3.00 (m

6H), 4.00 (m fluorophenyl- MeO-~ ~ 9H), 4.30 (q, 2H), 6.801 piperazine) ~
No7.40 (m 11H, 8.00 (m 4H. 210 F 674 (M1 ); Rt=2,60 z~ (from 209 by

o L 050 e s nit, o BB B B BB R OO 200

acetonitril %&hﬁ]&n@éat&lchoﬁp%ﬁt r\enqwhH&? @463 aninol) 109 ahet cmbxtomd e to5
90% acetonitrile; flow rate: 6 mM/mn etector: WV 210 nm 3) LC/ M5

condi ti ons: kbnumthylssemma.tcy amgs,@ mg 56.5mmmebbef @q@ﬂmsc@rboaé@tlanl miafe/ H20
(0.1 %formc acjd adl t oni r|I 909 n|tr|I flow
Faie: 0.5 mERERBACheReai59ro 1ty REFOSE psoRshCis YRGB ¢ by 27
=bi pheny! - 4-yLpEihidand FREBsidES ﬂ)ﬂohfeﬁﬁ'hﬁﬂwl%i @ﬁﬁ/e)ﬁracted with ethyl acetate. The
oxopentyl)-ani no) methyl )nicotinate Ni ~O O N~
organic phase is washed with saturated sodlum chlonde 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)
TH-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, 2H).

15 Example 4: Methyl 4-{[{2-[(4-bromobenzyl)oxy]phenethyl}(5-ethoxy-5-oxopentyl)

amino ]methyl}benzoate (by process D)

0]
Br

20 500 g (11.0 mmol) of methyl 4-[({2-[(4-bromobenzyl)oxy]phenethyl}amino)-
methyllbenzoate 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



A solution of 132.0 ng (0.29 mol) of XXa in 3 mM of DVF was adm xed with
198.5 ng (1.44 nmmol ) of potassium carbonate, 121.1 ng (0.32 nmol) of nethyl
6- (bronmonet hyl ) ni coti nate and a catal ytic amount of K. The m xture was
stirred at 10 roomtenperature for 16 h and the reaction was nonitored by

t hi n-1 ayer chromatography. The solution was adm xed with water and
extracted with ethyl acetate/cycl ohexane 8:-1. The conbi ned organi ¢ phases
were dried over NazS04 and the solvent was renoved. The product was
purified chromatographically (silica gel, cyclohexane/ethyl acet ate 10:1 ).
15 Yiel d: 55. &E@uceh‘}ﬁu&&?”@ﬂe Pékiﬂue mﬁ)ed chrdmdtegraplly 6% r(silicaddd) usidg e (S,
9H), 2.11 (t : : t,lﬁ, I—épy,270%—é) %

2H), 2.82 - glzle(phasam)ethyknsrhl(oydemhanel 8@1)/(5 5.04 (s, 2H), 6 82 -
7.62 (m 14H,.8.Q4 - & 17 1 , 9.02 9.08(m 1H). 20Thefo||ovving
conpounds mr%‘eﬁgﬁr%gsy&%gkﬁﬁgp - 147 Yield Physical data: (%
"HNWR (S inpp t £l lgt

e [ n) 2> DRy IEGOPMHEI IS, B2 CELSE f (P 2 TR Y g%&ls)

8 = 1.3% (s, 2>H§azamdn~mj 2~89hl)2Hj, 3463 ts, 2HH23.680)Gs, 22H)O441ﬂ)1,,212) (5710(¢s, 20)= 7.4
Hz, nethoxy- g% car bonyl - 2H) 5 (m
benzyl 2H), 2.8yt 212) gﬁ?%(ﬂbﬁ%?ﬂﬂ)fi(zmaﬂ%ds&m(s 3. 90 (s 2H), 5.05
(s, 2H, 6.78 - 7.80 (m 17H). 213\ I I o ~ 85.5 HNI\/R(300 MHz, (from\
~ov ~N CDC13): 8 =1.35 - 1.64 XXa and | ~ (m 4H), 1.40(s, 9H, 3-t- ~
1.57 (s, 9H) .Ex :
carbonyl - 6.4 Hz, H) 2.66 - 2.76 benzy 2 2.79 - 2.91 (m

chl ori de) 2m%z@mm&&mzrwlmwhwﬁbewte(vacessﬂgz (m 17H). - 148
Yield Physical data: (%9 '"H- NVR (S in ppm Exanple Structure selection)' or
LG M5 (mtass/retention time [mn])2~ 214 i | | wo ~ 42.8 "H NVR (300 MHz,
(from CDC13): b =1.31 - 1.57 aand \ ~~o (m 4H), 1.40 (s, 9H, O
2-meth- 0 2.11 (t, J = 7.0 Hz, oxy-4- 2.51 (t, J =7.0 Hz, 2H),

nmet hoxy- 2.68-2.78 (m2H), 2.8 N .9 m 2H), 3.66 (s,
H )
0] (r\

300.0 mg (0.51 mmol) of methyl 4-{[{2-[(4-bromobenzyl)oxy]phenethyl}(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 m] of 2M sodium carbonate solution. 10.0 mg
of dichlorobis(triphenylphosphine)palladium(Il) are added, and the mixture is 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



benzyl 2H), 3.80 (s, 3H), 3.87 chloride) s ( , 3H, 5.05 (s, 2H), 6.81-7.64
(m 16H). 215 i I I ~ o0 ~ 55.6 "H NWR (300 MHz, (from CDCl1l3): S =1.34 -
1.61 0 XXa and I ~ o (m 4H), 1.40 (s, 9H), 3- ~0 0 2.03-2.16 (m 2H), 2.35
met hoxy- - 2.55 (m 2H), 2.64 4-neth- 2.76 (m 2H), 2.77 oxycar- 2.93 (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). - 149 YBetd Physical data: (% 'H NWR (8
in ppm Exanple Structure selection)~~ or LC/MS (nmass/retention time
[Mn])2~ 216 i ~~~o0 ~57.7 "HNW (300 Mz, (from~~~~ N CDA3): 8 =
1.34 - 1.59 Qadﬁ?f@d 9fB§sm‘e “Tlﬁemn‘hﬁ& ,prédlfw i{ Shi¥hatoghapiRl over silida k&1 Glingdhe 7- 0
Hz, 2H), oxy- 2.46 (t, J , 2H), carbonyl- 2.62-2.74 (m 2 2.78
met hyl - - 2. 9m0@>ﬂ$pmsﬁcyelos@(aoyethtybm§ate2mpl 3.58 (s, 2H), 3.65 chloride)

(s,3H), 5.05 17H. 217 k 50.1 LO/MS: 4.52 min, iz
(from~ ~ Xgad@f? %9‘33%@23?’1%%%) 4- ~ ~ o met hoxycar bonyl benzyl
chloride) @b§:MAz! d°D ))fallloa 3H), 1.43 (m, 4H) 2.15 (t, 2H), 2.45 (t,

=Bi phenyl - 4- ylnet oxy)pheny | et 2- met hoxy- 4-

car bony$ ~benzp,| 2.62ri(170 PHS,N2. 25 QinG 2H<;| yeinxgirmh 380 @e 3H) I 3. 97 Rq.2H0Ns@9 {si O
HCl ~Ol ~ O5 Ow A solution of 96 I(—l ﬁ of the conmpound from
Ex. 214 in 32H). &$5 G bﬁhﬂé)lv@sll’ﬂ,ﬂe@ (dds B $7n$661“ 2H) M 5137 (m, %Hb)?aﬁr?ve(d The
m xture was 2 ?)rred at roomtenperature and the reaction was nonitored by

t hi n-1 ayer chiromatography. After the 10 reaction had ended, the solvent was
removed and the product was purified

Example 6: Methyl 4-({(5-methoxy-5-oxopentyl)[2-({4-[(E)-2-phenylethenyl]benzyl}-

10 _ oxy)phenethyl]amino}methyl)benzoate (by process D)
J) 0o P
0]
N

OO

| AN
=

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-(chloromethy])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)



chromatographically (silica gel, CHzCl Z/ MeCH 10:1). Yield: 51.8 ng (55.2%
"H NVR (400 MHz, DMsO-db): 8 = 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), 9.45 (bs, 1H), 12.08 (bs,
1H). The follow ng conpounds were prepared in an anal ogous manner, where
further hydrolysis of the nonoester was &thieved in the foll owing manner: A
m xture of 0.078 mmol of nonoester, 1 m of water, 200 ~.1 of 4:>%strength
NaOH 20 and 2 m of dioxane was stirred at roomtenperature for 16 h. The
mxture was BENMRI(800 MHA dE-DMSO): 88d 4-hg ERl4YBND. 19qE 21HMDMUSd:, JEne 2lgesi due
was taken up in ethanol and the sodium chloride formed was filtered off.
The product (mas2HuRi75i (@d 2dhriohaisoGHaphbe &, 12H)( progar3H), S5t (i 2H),dyB17.4

chr omat ogr aphy, Q). -1 Yj.eld Physical data: (%9 'H-NWR (8 in ppm
Exanpl e Stru@%/’drlgf)séﬁégtf'ghﬂj%l@* ZHe v (mass/retention tine [mn])2~ 219
69.4 "H NWR (300 MHz, (from~ 1 | ~ ODVMSOdb): 8 = 1.38 XXa and N OH 1, 77
m8H 2.21 OO ( ~ ), ethyl HO-F 2.35 (m 4H), 3.02 F 5-bromp- O OH 3.26 (m
6H), 3.7 peBiowmbat e7.3. Methpd 25 ((S-methidx)-Sroxepedti){ 22MY-phonddylbentylfSy(-m
gously to 13H), 9, 14 ll-ll) 211 and 12.10 (bs, 2H). 218) 220 ~ ~ ~ ~ ~
77.3 LC Vs: Hienathylle hylfb 9 (wmnagass @y om 212) ~ ~ o 0 ,0 221 39.8
"H NWR (400 MHz, (from213) ~ ~ o DVMSO-d6): 8 = 1.42 (t, J = 7.3 Hz, 2H),
1.58 1.86 (m 2H), 2.15 (t, J =7.3 Hz, 2H), 2.86 O off 3.25 (m 7H), 4.45

(s, 2H), 5.14 (s, 2H),)6.67 - 8.33 (m 17H), 12.18 (bs, 1 H), 13.12 (bs, |
H) . - 152 Yield Phy%icab data: (99 'H-NWR (8 in ppm Exanple Structure
sel ection)~~ or LC/ M5 s/retempion tinme [mn])2~ 222 44.6 ' H NWR (400
MHz, (from 211) DMSO-db)] 8 = 1.38 ow 1.49 (m 2H), 1.62
O
N

W

10 781.8 mg (1.34 mmol) of methyl 4-({(5-methoxy-5-oxopentyl)[2-({4-[(E)-2-phenyl-
ethenyl]benzyl }Joxy)phenethyllamino}methyl)benzoate from Ex. 6 and 80.0 mg of
10% palladium on activated carbon in 10 ml 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°>-DMSO): 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).



1.75 (m 2H), 2.17 (t, J = 7.3 Hz, 2H), 3.01 3.11 (m 2H), 3.12 0 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, 1H). 223 ~i~H 32.8 'H NVR (400 Mz, (from 215) ~ ,
~, DVBOdB): 8 =1.28 v ~Nv v 1.53 (m 2H), |.60 0 1.83 (m 2H), 2.08 ti
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), 10.28(bs, 1 H), 12.11 (bs, 1 H).

-163 Yield Physical data: 'H NWVR (8 in ppm Exanple Structure selection)l~
or LOMS (nmess/retention tinme [mn])z~ 224 48.8 'H NWR (400 M4z, (from 216)

I\ 1\ o~~Hemumk¥BO-816) 4-/8(4a3d!rb3ﬂybaw6ﬂ12m# p%bhezhﬂlbééy ) g{g%nmszy@mzn%g)
2.16 (t, Ji =7.4 H, 2H), 2.910 0 3.23 (m_6H), S8 (s (s,
2H), 4. 33 (nethplbergorcmicy hvazmhlomd@(bvnraremElm 17|—|) 10.12 (bs, 1 H),
12.11 (bs, 1 H). 225 ~~~H 70.0 "H NMR (400 MHz, (from~ , \ ~ , N DVSO db):
8 =1.36 XXa and ~, ~ 1.52 (m 2H), 1.69 4- ~~01.79 (m 2H), 2.04

met hoxy- ~ 2.24 (m 2H)O 2989 carbonyl- 3.26 (m 6H), 3.81 (s, benzyl 3H),
4.43 (s, 2H), 6.14 chlorifde (s,[2H), 6.76 - 8.13 (m analo- 17H), 10.24

(bs, 1 H), gously to 12,09 211 and 218) - 154 Yield Physical
data: (%9 '"HNVR (S in[p arrple Structure selection)~~ or LC/ M5
(mass/retention tinme [m 226 | ~ off 100 LOMS = 4.09 min, mz (from
216) o N~o = 552 (MHH). | 227 | 9 LM =3.60 min, mz (from
212) o No = 538 (MtH). i Il ~ wl | ~~H 78.9 LC M5 = 3. 29

mn, mz (from211 ) o N o > 539 ( ; ‘ ~O I~

262.60 mg (0.442 mmol) of methyl 4-[((5-methoxy-5-oxopentyl){2-[(4-phenethyl-
benzyl)oxylphenethyl }Jamino)methyl]benzoate 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. S0 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 HC] 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-Carboxybutyl)-{2-[(4-phenethylbenzyl)oxy | phenethyl jamino)-

methyl]benzoic acid

The free carboxylic acid was prepared by the same route, but without the last step,

25 i.e. the reaction with HCl:



= 568 (M+H). off |
"HNWR (8 in ppm

229 ~ ~ /~H 76.2 LCOMS = 3.42 min, mz (from214) o No

ol~ -155 Exanple StructureYield (% Physical data:

selection)' or LG/ M5 (mass/retention tine (mn])2>230~ ~ qH ~N 79. 2LC/ M5 =
3.32 min, mzfrom?215 ( ) o= 568 MrH. ( )l i OH O O 231~ ~ ~76. 2LC/ Ms:
3.99 mn, mMz(from217)O N OH ~= 558 (M+H).10 232:

4-1114- carboxybutyl)/Z | 2- (1 4-12-(4-hydr® yphen |y )ethyll benzyl)ox~) phen
et hyl I am no) net hyl ) benzoic acid 5 27 ng (0.037 nmol) of nethyl 4-{ [ {

2-[2-( { 4-[2-(4-{

} oxy) phenyl | §INNR} (660 RIHLWY-TMS
are dissolved in 10 mM of THF.

50

[tert-butyl (di methyl)silyl]oxy}phenyl)ethyl]benzyl
50| M5 Y ATHAY] IR tml 2B OBO0REE (1hi, 3!

3 nl of fetrabutylamdni umfluoride (1M

sol ution in (EHEN),& 80 @ddeD, 6.80dmt hd), §d047.60Kmi $3H), 12.546§. stirred at RT for
1 hour. The solvents are evaporated under reduced pressure. The residue is

dissolved in 2 nl of nethanol.

b Aoy he

sol uti on,

stirred at

Hﬁeoﬂr é‘é‘i&&‘%‘fo

m Xtur

0.05 m of aqueous sodi um hydr oxi de
added, and the solution is
IS CO yrated water is added and

the solsution is 5 aci d|f|ed u5| ng sul phuric aC|d The SO|Id is filtered off

and dri ed.

Physical data:
'H-NMR (8 in ppm,

Example Structure selection)” or LC/MS
(mass/retention time
[min])®
9 2.40(dd), 2.57(m),
(from I and N 2.72(m), 3.53(s),
5-phenylpentyl oS |3.60(s), 3.82(s), 3.82(s)
1-bromide
by process D) 0 T
10 2.41(dd), 2.59(m),
(from I and @\ANn(° 2.73(m), 3.54(s),
“CH,

4-phenylbutyl 1-
bromide by

3.63(s), 3.84(s), 3.83(s)

o]
process D) &’
11
(from 9 by l N/\Q(
OH
process E) 5 2.45(dd), 2.55(m),

2.68(m), 3.62(s),
3.85(t), 12.3(br.s)




Yield: 20
(t, 2H),
2H),

ng (93% of theory)
2.80 (m 4H),
6.90 -7.30 (
Pat ent C ai ns PCT/ EPOO/ 08469

10H),

3.00-3.40 (m),

~ HNVR (300 MHz, MeOD):
4.80 (s, 2H), 5.
7.50 (d, 2H), 8.00 (d, 2H).

1.

8= 1.45 (m 4H),
00 (s, 2H), 6.60
WO 01/19780 - 1~

2. 30

(m
7

Use of conpounds which are al so capabl e of

stimul ati ng sol ubl e guanyl ate cycl ase i ndependently of the haemgroup in
for preparing 5 nedi canents-8%r the treatnent of cardi ovascul ar

the enzyne,
di sorders,

such as angi na pectoris,

i schaem a and cardi ac insufficiency. 2.

Use of conpounds which are al so capable of stinulating sol uble guanyl ate

cycl ase i ndgpendentty off the haem group i n the enzyne, TO@hggag%@hpg P
medi canents [for the tregtnment of arteriosclerosis, hypertension,
t hr onboenbol|i ¢ di sorderg, venous disorders and fi broti c 'HirMRI@ria ppsiich as,
in particul @, hepatic flibrosis. 3. Conpounds of the general &ornula (1) 15
z (~) V QY (RampK- ~R~~n U-A-R i PUSIER V is absent,selectipmn. 0rNIQ‘4MS\R4)
NRACO, NR4SQ2, COO, CONR4 or 20 S (Oo, in which R4, in §P$ ?dentt any
other radicdl R4 which may be 25 present, is hydrogen, %'8%?' O
branched al Kyl having up to 8 carbon atoms, cycloal kyl havipgig)20 8 car bon
atons, aryl |having 6 to |10 carbon atonms or arylalkyl having 7 t'o 18 carbon
atons, wherg the @yl - 158 radgtal for its part may be nono- or
pol ysubstituyted by halogen al kyl , \& bayi ng up to 6_carho tops, | O
s 0, 1or 2, 5“’@“?% B¥sent. strai ghf hg,anched a?ﬂ&ldéhg%(mgm
straight-chdin ched al kened] yl gr strailght-chain
al ki nedi yl haV|ng g%égach case up(to car bon at ons, mhléﬁ%%Zy I n “éach
case contair one or noreg groug e group consi sti ng.83t),d2.3561GS) P, | NRS,
CO,
13 oo b 592 (M+1), Rt=4.23
(from III and
4-(chloro-

methyl)stilbene

by process D)
14
(from I and allyl N 2.40(dd), 2.57(m),
. ch&\/ O\CH,
bromide by 4 2.72(m), 3.53(s),
process D) o 3.60(s), 3.82(s), 3.89(d)
&,
15
(from 14 by [ - N 2.44(dd), 2.56(m),
HzCN OH
process E) 2.65(m), 3.65(s),
o 3.87(d), 12.3(br.s)
16 .
(from I and 5
4-(chloro- 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)




10 NRSSOz or CONRS and which may be nono- or pol ysubstituted by hal ogen,

hydr oxyl

or al koxy having up to 4 carbon atons, where optionally any two

atons of the abovenentioned chain nay be attached to one another formng a

three- to eight-nmenbered ring,

or branched

al kyl

15 in which RS is hydrogen,
having up to 8 carbon atons or cycl oal kyl

strai ght-chain
having 3 to 8

carbon atons which may be substituted by8hal ogen or al koxy having up to 20

4 carbon atons, p i
carbon atons,

s 0,

1 or 2, Y is hydrogen, NRgR9,

aryl

having 6 to 10
an aromatic or 25 saturated heterocycle having 1 to 9 carbon

atons and up
strai ghtcha
al so be att4
to trisubsti
branched al K
branched al kK
or branched
159 straigh
hal ogen, hy

to 3 heterd
n or branchd
ched via N,

;g;ﬁ m@ﬁ?alc

oxYy, stralgr

t-chain or H
r m(\/l CN,

atonms fromthe group consisting OppRicdigannd O
having 3 to 8 calj

d cycl oal kyl
where the cyclic radicals my
straight-cha{n or
ht - chai n or%%Pﬁﬂgﬁed al ki nyl ,
t-chain or branched halogenoal

hal ogenoal kgxy having in each case up to 8
having 3 to 8 caqﬁmﬂfatons
$R6. NOZ__NRBRA_NR~COR'

ranched cycl oal kyl
NR7

branched al |

bon atonms, which
H{éﬂdﬂw@aﬁ@phe

\yI strai ght -cha

selesiignt o5 h&/MSo

YhassBhERidiime"

MNR~R~ or CONR'R

DI

may
TONO-
n or

3l N

4

5in which R6 is hydrogen, str

aight chqhn or branched

al kyl having up to é

car bon at onsg, ﬁirazg % ghai n or anchpéd’ hal ogenoal kyl| having up to 8
carbon atoms of " 5 | Kyl havi 3 40 8 garbon at opnms, R~ independently
of any ot her aqdigahﬂ&. whi ch beJpresent lis hydroqen straight-chajn or
branched al Kyl having up to 8 cafjboh atons cycl oal having 3 to 8
car bon at onsg,phegoR®enzd | R' and i ndependent |y of )ne’léﬂddhérS%nQ
hydr ogen, st|raight.-chain or branched al ky traight-¢ hed
al kenyl havi|n @ Q gar bon atons Qﬁéﬂ;:EQing 6 to b@&ﬁﬁbﬁfgﬂé an
aromati c hetler ggyeedsepnaving 1 to 30 Y carbon atons anjag@ a gqb [ oNB
fromthe grcupgconsis?irg of S, h]gi% O arylal kyl ha/ing@& (Q% ca 3n
at ons, Cyclca! I/y! hav A 3+0-8 carbon-atons—or—a—+tradical—of fhn formy a
SQZR 3, wherje the %lryl nadi cal 34’05 |tsc.part may be nopo- or 25
polysubstitLteg(Q% P@ioqen hydrpxyl , OCN, NOZ, NH2, NHCOR-, al kyl, al kpxy,
hal ogenoal kyl oge oalkoxy Vi figfoup to 6 car bon atons, or two
substituent§ RegtlayloknRyl or R’ may be attached 101bm&ddhaﬁﬁeh)forning
a five- or gix- r?& er ed 30 rlng Jch may contain O of in which, - 160
R3is stralghf eRIE W of branched? al kyl having up to 4 cgﬂgﬁﬂ)éﬁﬁﬁﬁ or| aryl
having 6 to atfons, whereNt he adi cal f I e
nono- or polysgﬁgtituted by hal og 2) al kyl, a'E%&%?' (&’gbg“?
hal ogenoal kyl or hal ogenoal koxy h ng up to 6 carbon|atons, R is
hydr ogen, stlrai ght-chain or branched al kyl having up o 12 carbon atong,
strai ght-chain oridranched al kenyl having 10 up to 12| carbon atons, arll
having 6 to |10 carbon afons, arP~@Ponmasft heterocycle having 1 to 9 carpon
atons and up(ﬁ@m@fﬁéﬁéroatons f Lom t be_group con5|st|ng of S, Nand O pr
cycl oal kyl raV|n 8 carbo o] “whi ch may furtper naIIy be
substituted ngu h hydr oxyl CN NO2, NHZ2, NHCCﬁﬂngﬂkng'B koxy,
halogenoalkyl aﬂom@hggenoalkoxy ing up 40 6 carbon at 9178¢m), 3.55(s),

process D) o CH, 3.62(s), 3.84(s), 5.10(s)

20 o
& o,
(from I and 7

4-chlorobenzyl
chloride by

process D)

2.40(dd), 2.55(m),
2.74(m), 3.52(s),
3.55(s), 3.75(s), 5.05(s)




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

aryl

having 6 to 10 carbon atons,

an aromatic or saturated 20 heterocycle

having 1 to 9 carbon atons and up to 3 heteroatons fromthe group
consisting of S, Nand O which may also be attached via N, which may be

attached directly or via a group O S, SO S02, NR,

SO02NR7, CONR-,

strai ght-chain or

branched al kyl ene,
strai ght-chain or branched al kyl oxy,

str%@ght charn or branched al kenedi yl ,
straight 25 chain or branched

oxyal kyl oxy, straight-chain or branched sul phonyl al kyl, straight-chain or
branched thijoal’kyl having in each case up to 8 carbon [af o, &R dafy: ch fray
be nmono- to ftrisubstitutied by strai ght-chain or branched aI%

strai ght -cha

in or

br anch

st rai ght - chali
hal ogenoal ko
in each case
CONR SR bor
branched al K
carbon ato

xy, EXaPBEny

up to 6 car
NR 4COR ~,

RS RG6 ]

branch

ed al koxy,
ed 30 hal og

§pa|k st
al kyl or str

straight chain or f

r aHethR @ ingpya! koxy,

-charn or

chai n on

i ght -
"or “br ansekestion) r@m/M«sa

br a

br ancheq

]
i ng

161

ndpnpndp

bon at ons,

hal ogen, SR6, CN, N
in which R4 is hydroge

ntly of one another an

o maiERation timg

yl having up 5 to 8 carbon atoms or cycloal kyl haap® 3 to
e hydragen

n or
8

strai ght

g

nchedZaIkyI
ataq&héa
M%eﬁ%

chain or bra
to 8 carbon
formul a SOZR
pol ysubstitu
hal ogenoal kyl

havrnglu
havrng

8% He aryI

iphagen.
5 hdl o

genoalk

to g, carbon atons,
to 40 carbon atons orn
d|

10 cycloalkyl
a radi cal
b for its part may be nono- or

havi
of t hd

ng 3

U

, CN, NO2, NH2, NHC%ZM(dab I@lig(nﬁl k()Xy,

havrng up to 6 carbon at ons,

¢ch

RS$is strargthghaumlor branched al kyl hag p to 4 céﬂﬁﬁmoalﬁﬁw or aryl
having 6 to 0 20 at ons, ere t radi cal art y be
nonoor ponsub%?PP §BY Hy hal oge % yI CN NO2, ﬁn§(>ﬁi§%§L5Q9 I,
al koxy, halogepgaggmb)or hal ogen koxy havrng up to 25 6 carbon atoms| and
R' is hydroden, straighti-chain or branched alkyl havimg up 30 to 12 cafbon
atons, strailght-cBain or branch d alkenxl having up to 12 carbon atons
aryl having 6 10 18 C rton atons an afomatic heterocycle _having 1 to 9
carbon at ong aHEPT@h2p het er ogtQs A¥,om t he group %é%ﬁdb@ﬁ§K§Qﬂng of
S, Nand Oaqr g Ikyl havi ng tgl 8 carbon atons, \wu her pror e
optionally he su J?? uted by hal ¢ggn, hydroxyl, CN, NQZ ,Qmﬁgﬁxﬁﬁ%%%L,
al kyl', al koxybenhylchipeiegl kyl or h3 ogenoal koxy havi ng | Bj62{s®, 3584(s), BA0(sat oNs;
and/or the qyclic radicdls may be P~@n aromafic or saturated
car bocycl e ra Y RPCES%'Y 10 carbon at'qps an aromatic|or saturated
het er ocycl e |lhaving 1 to |9 carbon a s and up to 3 heteroatons 10 fromthe
group consigting of S, N and O R371s hydrogen, hal ogén, straight-chaih or
branched al Kyl', strai ght]- chai n opi. branched hal ogenoal kKyl',” strarght-cha| n or
branched al koxy, or alkoxycarbon havip@t.in each case up to 4 carbon
atons, CN, NOZ or235 NR|~ 9RZO- i whrc

(from I and

3-trifluoro- 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)

a"s
24 ! o
(from I and

4-allylbenzyl
chloride by

process D)

2.41(dd), 2.55(m),
2.70(m), 3.55(s),
3.62(s), 3.84(s), 5.08(s)




R1~ and RZ i ndependently of one another are hydrogen,

branched al kyl

having up to 4 carbon atoms or cycloal kyl

20 straight-chain or

having 3 to 8

carbon atons, mis an integer from1 to 4, 25 Wis straight-chain or
branched alkylene having up to 6 carbon atoms or straight-chain or branched

al kenedi yl

group fromthe group consisting of O S(Yy, NRZ',
OCO, 30 in which
straight-chain or branched al kyl

NHCO or

CO

-163 gi s 0, 1 or 2, R’

and CONRZ' ,
S hydrogen,

or

having up to 6 carbon atons which may in each case contain a
is CO

having up to 8 carbon atoms or cycl oal kyl

having 3 to
up to 4 carh
het er ocycl e
group consi gt
trisubstitutle
or branched

hal ogenoal kgxy or al koxycar bonyl
in which R22

rai nhr -chaim or

NR22R2s, 15
hydr ogen, st

8 carbon atd
on atons, A
having lto

n% 10 of

halogenoalky

[N

Py

PRI ogén,

ms, 5 Uis straight-charn or
is aryl having 6 to 10 carbon
9 carbon atons and up to 3 het
N and O 2%

st r ai ght WEFWr ~ br anched
strai ght-chain or branched
having up to 4 carbon
and R23 i ndependently of one
branched alkyl 20 having

ich may optionally

T anpReGcALk% Na

atons” or an ar om
e IRNMRE(S il ppirnth
be no Jo-

hIsRlgrtiony noaLg?VMSc

ahK O?é%éter&}\clm tNBeZ

anot heqigy?e each
1Ip to 8 carbon_ at

i ng
atic
e
hai n
or

oNs

or cycl oal ky
R2 is tetraz
having 1 to

branched al K
8 carbon atd

| hav2hg 3 t

Ol%&@ngﬁi?c

yl
g -propiae badi

} or
B Or CYC
and R26 i ndgpendgihloy off one anot
having up to

o 8 carbgh atons car bonyl al k
CONRZE *in which R2]
ohaving 3 to

8 carbon at ons,

cal rmul a SO2R2' ,

y| or sul phonyl al
1 is hydrogen, al
B carbon atons, 3
n, straight-chain
cycl oal kyl havi ng
2.40(dd), 2.57(m),

kyl ,
kyl

D R25
or

3 to

process D) 2.72(m), 3.53(s),
NP |
3.60(s), 3.82(s), 3.91(d)
26
(from I and ; ~ N

4-methylbenzyl

2.40(dd), 2.57(m),

chloride by 2.72(m), 3.53(s),
process D) oy s 3.60(s), 3.82(s), 5.08(s)
e’ o 2.37(dd), 2.58(m),
27 E% J/(g ° 2.72(m), 3.61(s),
(from 16 by N O 5.12(s), 12.3(br.s)
process E) Ej,o
HO#° 2.43(dd), 2.61(m),
28 %ﬁo @ 2.75(m), 3.61(s),
(from 17 by © 5.03(s), 12.3(br.s)
process E) ! \/©/o
o




or
N or

carbon atons or aryl
for its part may be nono- or polysubstituted by hal ogen,
hal ogenoal kyl

al koxy,
is straight-

strai ght-chain or branched al kenedi yl

O 5in which R2

or
chai n or

branched al kyl

CN, N02,  al ky

R25 and R26 together forma five- or sixnmenbered ring which may contain
is straight-chain or
10 having 6 to 10 carbon atons, where the aryl

having up to 4
r adi cal

hal ogenoal koxy having up to 6 carbon 15 atons, X

branched al kyl ene fg®ving up to 12 carbon atons or
having up to 12 carbon atons which

may in each case contain one to three groups fromthe group 20 consisting

of O S(O -,
atons, wher €
hal ogen, CN
to 6 carbon
chains are 4
to ei ght-nern
having 1 to

NR28;—CO o1
the aryl r3g
NO2, al kyl,
atons, where
it t dekemapleo ¢
bered ring,
8 carbon atd

1di cal

CONRZ=;
for
al koxy,

aryt—or arytoxy havi
its part may be non
hal ogenoal kyl or hal

optionally any two atons of {he abovenen

ne anot her rugluge an al kyl ch
inwhichr i s 0, 1or 2, 30
nms or cycl oal kyl

having 3 to 8

9O ph ki i gG@r oom
por pof’ysubsti t ut
DY ENAAIRAEYn ?ami, n
I one
visalectia)Hion §.CAVISh
R28 i s hydrogen,
EBass/EFreR gme

ed by
g up
0
[ ee-
al kyl

165 R2~ is |hydrogen, straight-chain or branched al ky
carbon atomg or cycloal Kyl having 3 to 8 carbon atons
s tetrazol yl, COER3 or [CONR3 ~'° , ot which 10 R3 i
having 1 to|8 carbon atqgnms or cygloalkyl having 3 to
and R32 i ndepefi@ani8 hyof| one an r Jare each hydrogen, 3t/2EnyRe3Nai n
branched al Kyl hayi up to 15 8 [caibon atons, cycl oal ky

i o]
carbon at ong oPTH°F of the rmul a SO2R33, in whic og@’&gg(?@

a radi cal
h ingdrzlr&n4 carbon atons or aryl h
| for its

strai ght-chgin or branched al kyl
6 to 10 carbon atons, where the ar part nmay be nono-

havi@%hg yto 8

nis 2. 5
hy.4lb(ady 2.62ahky |

car bon at ons,

R ~ i

5
B
N, or

GO

avi ng
or

pol ysubstityted by hal ogen, 25 CN, 2, al kyl, al koxy| hal ogenoal kyl
PO° 2.37(dd), 2.58(m),
30 é in © 2.72(m), 3.61(s),
(from 19 by N e 5.12(s), 12.3(br.s)
CH,
process E) ED/O\DXM’
HO #° 2.43(dd), 2.61(m),
31 o 2.75(m), 3.61(s),
(from 20 by 5.03(s), 12.3(br.s)
process E) \ o
°\/©/
O 2.43(dd), 2.61(m),
32 é ° 2.75(m), 3.61(s),
(from 21 by 5.03(s), 12.3(br.s)
E) °\/©
process . \/@’




or hal ogenoal koxy having up to 6 carbon atons, and its stereoisoners and
salts. 30 4. Conpounds according to Caim3, in which -166 V is absent,
O NR4, NRACONR4, NRACO, NR4S02, COO, CONR4 or S~~)o 5 in which R4

i ndependently of any other radical R4 which nmay be present, is hydrogen,
strai ght-chain or branched al kyl having up to 8 carbon atons, cycl oal kyl
having 3 to 10 8 carbon atons, aryl havi®™y-6 to 10 carbon atons or

aryl al kyl having 7 to 18 carbon atoms, where the aryl radical for its part
may be nono- or pol ysubstituted by hal ogen, al kyl, al koxy having up to 6
carbon atonms, 15 o1 s O, 1 or 2, Qis absent, straight- Clpa§cATdakF anched
al kyl ene, stjrai ght-chain or branched al kenedi yl or stnai ght-chain or
branched al ki nedi yl havijng in each case up to 12 car bon 'HtNMR (Sihipph, may i n
each case cont a]é” one 20 or nore gr%s fromthe group consis )i ng of O
S(OP, NRS, |CO i&ﬁ@g‘&z gr CONRS and WHCEH®nay be nonod sslecpemyub&yMSut ed
by hal ogen, |hydroxyl or |al koxy having up to 4 carbon at ere ..
optionally any two atong of the abovenentioned chain ?mgﬂgsg/réw? wEhege
another fornming a three-| to eight-nenmbered ring, 25 in whi chmiR§? s
hydr ogen, stiraight-chal or branched alkyl having up tto 8 carbon atons|or
cycl oal kyl Waving 3 to g carboiat oms 30 whi ch may be | sub3T(ddued iy,
hal ogen or al koxy,having up to ca n atoms, pi s 0, r 2, - 167 Y
i s hydrogen, NR8R§? aryl| havin 10 carbon atons, anaaﬁgﬁét%'@@r
saturated hetergsma sy having 1 to 9 carbon atgps and up §92@) hetxoat ops
fromthe grqup consisting of S, and O or st ght sj|chain or branched
cycl oal kyl havipeeress Eb § car bon atjons, F y also|be attached via N

D onhe

» NP

where the cyiclic radicalis may in age be nono- to trisubstituted by
straight-chgin or branched al kyl, rai ght-chain or branched al kenyl,
st rai ght - chg-p—er—branchedal-ki-pyl—strai-ght-chalnor Y,

case up to § carbon atons, strai hai n or branched|cyCl'0 ving 3
to 8 carbon |at@mn 2hayogen, hydro CN, SR6, NOz, NRBROO3I®RR1C3br.s)
NR CONR R~ gr CONR'R 2, [15 in whi c: R6 is. hydrogen, straight-chain or

branched 10-al kox
strai ght-chdin or brancHed al koxy&l koXy, strai ght-chajn d#3EdhAcHEw).
hal ogenoal ky|l, stgaight-chain or anctred hal ogenoal k )xyz%ﬁjﬂg élﬁsaeam
yl

branched al Kyl PF$§$5%) up to 8 carboh ato strai ght - ¢hai n or branched

hal ogenoal kyyl 20 having|up to 8 can atonms or cycloal kyl having 3 to|8

carbon atons,
HO~° H 2.37(dd), 2.58(m),
35 o 2.72(m), 3.61(s), 5.12(s)
(from 23 by @/H/L
process E)
HoA° oH 2.43(dd), 2.61(m),
36 @ﬁo 2.75(m), 3.61(s),
(from 24 by 5.03(s), 12.3(br.s)

process E) E \/©/\m,
o}




R
strai ght-cha
cycl oal kyl

one anot her
or branched

car bon at ons,

i ndependently of any other radical

in or branch

al kenyl havi
an aronati

R which may be
ed al kyl having up to 25 8 ca
strai ght-chain or branched

ng up to 8 carbon atons) aryl
c heterocycle ha¥¥ng 1 to 9 ¢

present is hydrogen,
rbon atons or

having 3 to 8 carbon atons, R8, RO, R' and R~Z i ndependently of
are hydrogen,

al kyl, straight-chain
having 6 to 30 10
arbon atons and up to

3 heteroatons fromthe group consisting of S, N and O arylal kyl having 8
to 18 carbon - 168 atons, cycloal kyl having 3 to 8 carbon atons or a
radi cal of the fornmula S02R-3, where the al kyl radica fOQ&W&%mQﬁ&; may be
nono- or pollysubstituted by hal ogen, hydroxyl, CN, NOg, NH2,
al kyl , al koxly, hal ogenodl kyl or hal ogenoal koxy havi ng uﬁEﬁNNﬁldﬁmh@nlatonB
or two substltuEnts Rg and R9 or R~1_.and R~Z may be at|tached to one anot her
forming a fipy Rlex- nembered ri ng WA may cont ai 1 5©1Q§HON Q(LG/MSMN ch,
R3is stralght chaln or| branched al kyl having up to 4 ? ssrtn nf aryl
having 6 to 10 carbon atjonms, 15 where the aryl radical e F§ é%} mﬁa be
nono- or pollysubstituted by hal ogen, CN, NOz, alkyl, alkoxy[nh@W%genoalkyl
or hal ogenoal koxy having up to 6 carbon atons, 20 R‘ iis hydrogen
strai ght-chdin or branched alkyl'ﬂ" p to 12 carbdn 2#édd), 2.56(m),
strai ght-chaji n or ,branched al kenyl g, Uup to 12 canbo
having 6 to |10 ca?gon ations, an anogatijc heterocycle hav&ﬁgﬁqﬁsgégsyarbon
atoms and up t@roi RSbergatoms fromithe group consisting 9@0@, Pi?(BP's)O Dr - 25
cycloal kyl having 3 to g carbon atong, which may furthernore optionally be
substi t ut ed |by phedesgen, (hydroxyl, . NC2, NH2, NHCOR|) al kyl, al koxy, |
hal ogenoal kyl or hal ogenoal koxy havi ng 6 carbon|at ons; 30 and/or |the
cyclic radicals may in gach case be 0- to trisubstituted by aryl haying
6 to 10 carbon atons, an aromatic or 'aturated het ero¢ycl e having 1 to|9
car bon at ong—and—up—to-3—heter Ud.L ns—fromthe—group—constst-ng=of—-S—N and
O, which may al so be attjached vi - 169 which may 376y 286
directly or |via azgroup |O, S, SO 02NR' 0]\|R2z72§,§15a_;;(gm chain
or branched jal kyl ene, stjrai ght-c 8|n d alkenedlyl, stralg ht - chai n
or branched aI@VWD%@bYStralghtc branc ed oxyal kyl Dx(s),d23briit - chai n
or branched
process E)
39 [;1\/\ 1.00-1.20 (m), 1.30-
(from V and I AQYW 1.60 (m), 2.20 (1), 2.30-
ethyl ° 2.70 (m), 3.60 (s), 3.80
0
6-bromohexan- l (m), 4.00 (q), 6.80 (m),
oate by process > 7.00-7.30 (m), 7.40 (d),
A) 7.90 (d)
[;1\/\ 1.22 (m), 1.40 (m), 1.60
N
40 7 «@Iw (m), 2.15 (t), 2.40-2.60
(from 39 by (m), 2.70 (m), 3.65 (s),
process E) ° 3.86 (1), 6.75-6.9 (m),
OH
7.0-7.3 (m), 7.35 (d),
7.90 (d), 12.30 (bs).




5 sul phonyl al kyl , strai ght-chain or branched thioal kyl having in each case
up to 8 carbon atons and which may be nono- to trisubstituted by

strai ght-chain or branched al kyl, straight-chain or branched al koxy,

strai ght-chain or branched al koxyal koxy, straight-chain or branched

hal ogenoal kyl, straight-chain or branched hal ogenoal koxy, 10 carbonyl al kyl
or straight-chain or branched al kenyl ha% ng in each case up to 6 carbon
atons, hal ogen, SR6, CN, NO2, NR8R9, CONR SR 6or NR 4COR', in which 15 R 4
i s hydrogen, straight-chain or branched al kyl having up to 8 carbon atons
or cycloal kyl having 3 tjo 8 carbon atoms, 20 R S, R 6 [i ndgmegidafalay OF | One
anot her are |hydrogen, stjraight chain or branched al kyl| havihg up to 8
carbon atons|, cycloal kyl| having 3 to 8 carbon atons or éHFNMl%@limprbm,h(
formul a SO2K g, 25 ip which R 8 is s{raight-chain or tranchedlplkyl hayi ng
up to 4 carbon HHMRICr laryl havi ng BUYETE0 carbon at dniglecBonhieslEMSe | ar y!
radical for |its part mayl be nonoor pol ysubstituted by hlkqgﬁnk ngthZ

al kyl , al koxly, hal ogenoal kyl or hal ogenoal koxy havi ng ug {08 ngb&ﬁeatons,
- 170 and R' is hydrogen, straight-chain or branched |al kyl [Rawi?g up % to
12 carbon atjons, straight-chain or branched alkenyl having up ta 12 cagbon

atoms, aryl |havindlé to |10 carbong?%ggg, an aromatic hebéé Odyd), Rink0ing 1
8 carb

U

to 9 carbon [at gns d.upg to 3 het omthe group consisting of |S, N
and O or cycl&gFW§le vilng 3 to 1 ouEs, Wwhilch may furthernore
optional Iy be subgyituted by hal oge CN, , al kyl) |al koxy, hal ogenoal kyl
or hal ogenoal koxy having up to carpon atons; 15 and/for the cyclic
radi cal s may bbrdmeadanaijt h an ronagic or saturated carbocycle having 1 to
10 carbon atqgﬁ gr an arljomat i r saturated heterocyclle having 1 to 9
carbon at ons| @WUPUBFE3 het ervatons fromthe group consisting of S, N|and
O R3 is hydrogenpyhal ogen, straight-chain or branched alkyl,
straight-chdin 20 or brgnched hal ogenoal kyl or strai ght-chain _or branched
al koxy having in éach case up to ﬁgingon atons, mis|ahd4 (MedhpRt£4.02n | to

4, 25 Wis strgi h&-caain or bran ne or straight-chain or
branched al ke B& Mlvilng in eachcca u o4, carbon atonms, U is -CHZ-,
30 A is phenyihypi paiin@bgmatic heper Jcle having 1 to|9 carbon atoms ahd up

to 3 heterodtoims fromthe group consisting of S, N and O -171whi ch pay
optional |y he buwmoatetby tiri subst)i t ut gd by hal ogen, straightchain or brapched
al kyl, straijght-chaip or branoﬁth hal ogenoal kyl or straight-chain or

br anched aIkox?“ﬁ&VP&b Up to 4 Carbon atoms, 5 R2 is (COOR24,

43 518(M+1), Rt=4.27

(from V and i EQ\[O\O”
o gﬁ

ethyl 3-bromo-
propanoate by
process A)

44

(from V and £ N/\©j(°\m
diethyl ”’°\,o?ir °
2-(3-bromo- g o

propyl)malonate

518(M+1), Rt=4.25

by process A)




in which R24 is hydrogen or straight-chain or branched al kyl 10 having up
to 6 carbon atons, X is straight-chain or branched al kyl ene having up to 8
carbon atons or straight-chain or branched al kenediyl having up to 8 carbon
atons which nmay in each case contain one to three groups fromthe group 15
consi sting of phenyl, phenyloxy, O CO and CONRZ9, in which R29 is

hydr ogen, strai ght-chain or branched aI'I@ﬁI' having up to 20 6 carbon atons
or cycloal kyl having 3 to 6 carbon atons, n islor2, R is COOR30, 25 in
which R3 is hydrogen or straight-chain or branched al kyl having up to 6
carbon ators. 30 5. Conpounds according to Caim3, ih WhiPhfical dath2 IS
absent, O [S or N4, in{which 5 R4 is hydrogen or nethyl, 10 15 Qis
absent, strai ght-chain aor branched al kyl ene havi ng up tHi{NMRr(Bd)mppm;Jrrs or
strai ght-chain anched al kenedi yl_or straight-chaln or branched

al ki nedi yl havpgémg% to|4 carbon at §ﬁ%‘°R}eﬁ% ch may be m3ﬁ6|§€FEf§t)?PHL€G\4§y

hal ogen, Y|is H NRBR~, |cycl ohexyl, phenyl, naphtyl 0'S ﬁn%%&éﬂ%c&e from

the group gonsisting of [ \NIT \NIT \ I I \N/ /NN HN~N /
%N-NS\ S WNOWMNSI |/ / ~\V H-NITJ I / NN [min])?
45 575(M+1), Rt=4.34

(from V and N- (P\/\
ethoxycarbon- 0:5\©\g/°\°“=

ylmethyl)- S.=
2-chloroacetamide o> °
by process A) e

46 1.35 (m), 1.60 (m), 2.45
(from 45 by (s), 2.60 (m), 2.75 (m),
process E) %/\Q\(m 3.15(s), 3.75 (s), 3.85
N o (1), 6.7-6.9 (m), 7.0-7.1
HOS'=0 (m), 7.3 (d), 7.45 (d),
7.85 (d)

47 @\A 1.0-1.6 (m), 2.2 (1), 2.4
(from VI and ! EAQ\W (m), 2.55 (m), 2.60 (m),

ethyl 5-bromo- /(rr K 3.65 (s), 3.85 (s), 4.05
pentanoate by ho chj) (q), 6.8-6.9 (m), 7.0-7.2
process A) (m), 7.4 (d), 7.9 (d)

48 @\A 1.0-1.6 (m), 2.2 (1), 2.4
(from VI and ] "AQYO\% (m), 2.55 (m), 2.60 (m),
ethyl f{ . Y(H ° 3.65 (s), 3.85 (s), 4.05
6-bromohexan- he - (q), 6.8-6.9 (m), 7.0-7.2
o

oate by process A) (m), 7.4 (d), 7.9 (d)




U O which may al so be attached via N, - 173 where the cyclic radicals
may in each case be nono- to trisubstituted by strai ght-chain or branched
al kyl, 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 5 branched hal ogenoal kyl, straight-chain or
branched hal ogenoal koxy having in each c%5e up to 4 car bon at ons,

strai ght-chain or branched cycl oal kyl having 3 to 6 carbon atons, F, d,
Br, I, NO2, SR6, NR8RI9, NR-COR or CONR'R Z, in which 10 IR~ is hydrogen,
straight-chain or branched al kyl having up to 8 carbon at sicfldata:
strai ght-chjain or branched hal ogenoal kyl having up to{4 carbon atons, 15 R
is hydrogen or strai ght-chai n or branched al kyl having HrNMR@quprn

atons, Rg, R |2 i ndepende of one anothern are hy

strai ght - chlai n %ang) eamched al kyl 3# H‘Zf to 4 carbor SZGCEQ@nwrgﬂ/Mﬁanyl ,
where the phenyl radical| my be m)no- to tr| substitute

hydr oxyl, methyl, ethyl,| n-propyl, i-propyl, n-butyl, S_(rgéstsgﬁt,e%grbtpyl )

t-butyl, methoxy, ethoxy, amno, acetylam no, NO2, CF3, OCF3n@])ZN, 25or
two substitiuents R8 and |R9 or R' and R 2 may bhe affarhpd t o _one anat hej

forming a flive- &9 si x-nenber edfhng whi ch may be inte¢rkdpmad . 4mP2kS N, R

i s hydrogen, stra chain or yl having u
atons or phen nylo™ k’h%har" tithe phenylo radi gg@gﬁ@ be nono- Qp #28’57083‘?’ ’%ﬁ?(nd by
F, d Br, hydroxshyl methyl, ethyl, n-priopyl |-propyl (m) 3@3(5) pg@@)yl_

s-butyl, i-butyl, t butyl, net y, et hoxy, ‘am no, acetyla CF3,
OCF3 or CN, ariapwohexan- gyclic R™adicals °i n each cas¢0@p, fm)(h(}) 685(0

t bstituted.5 b I 5 t f th i Sti f \'N
VNN TN RS Bee BRI N PR IN < 1 SANLEUN 83 O NIRBREAR -5 .

7.9 (d)
504 (M+1), Rt=3.30
50 ?\QUYW
(from 41 by o o
process E) -

(from 42 by

@\/\ 502 (M+1), Rt=3.34
51 O -
0. I (o]
OH

process E)

(P\/\ 562 (M+1), Rt=3.31
HQ
O
o

(from 44 by

process E)




whi ch may be attached directly or via a group O S, SO SO, NR4, SOZNR?,

CONR~, straight-chain or branched al kyl ene, straight-chain 10 or branched
al kenedi yl, straight-chain or branched al kyl oxy, straightchain or branched
oxyal kyl oxy, straight-chain or branched sul phonyl al kyl, straight-chain or

branched t hi oal kyl having in each case 4 carbon atons and whi ch may be
nono- to trisubstituted by straight-charf8or branched al kyl, straight-chain
or branched al koxy, 15 straight-chain or branched alkoxyalkoxy,

strai ght-chain_or_ branched hal ogenoal kyl or straight-chain or branched

al kenyl hav
OCF3, NQOz,
straight-ch
having 3 to
branched al
al kenyl hav
an aromatic
fromthe gr
atonms, whic

NR8R9O or

%ﬁﬂ ato

kqu%QV|ng up
ng up to 12
het er ocycl e
pup consi stin

ng in each cjase up to 4 carbon atons, F,
NR 4COR',
ai n or branched al kyl

¢
20 in which 175 R 4
having up to 8 carbor
nms, 5 and R'Gj s hydrogen, strdg
to 12 carb’#ngwgﬁs
car bon atons, aryl haV|ng 6 tg
having 1 to 9 carbon atons andg
g of S, N and O or cycl oal kyl

strai ght -fc

-, 3’hs1k:a]<ﬁ't\$ SCH
|s hydrogen

aHelNMR 6 ingppad, 04
|ght_chqin or
feiachon)” enldrdMiec

TR

hy E_d Br

nore-optionally be substituted

3,
| Kyl
at ons,

F%atons
haV|n gminp® 8 canbon

hydroxyl, methyl, ethyl,| 15 n- pro |-propyl n but yI 498 (MulyRt=3.38ud y! ,
t-butyl, nethoxy,:fthoxy, am no, a CF3, OCF3 or CN, andl/ or
the cyclic [radical’s may |be fused with c or gaturated 20

car bocycl e hayfrogh 43 by 10 carbon gt onsior an ronatlc or saturated

het erocycl e
group consi
i nteger fro

having 1 to
st i pgeess B3 N
mlto 2, Wi

9 carbonjatons &hd up to 3 het
and O [R3 is hydrogen or fl ud
s CHZ,

2CHz-, CHzZCHzZCH2) Ch=CHCHzZ, 30 U is

eroatons fromt hd
25 mis an

A1%4

rine,

- CHZ-, - 176 A'is phenyl, p dyl, thienyl or thiazolyl which may
optional |l y be—pnrot-o—t+i cnhcfj tuted h\/ pet hyl— et hyl n-propyl i-prapyl,
n-butyl, i-butyl, s-butyl, t-butyl 3, nethoxy, etho%})lﬁﬁnﬂ22Em,25 R2
is COOR2a, |in whiggh Rz4 |is hydroge ht - chai n ﬁﬂ) éﬁqcn g @ 10
havi ng up tjo 4 carbon atjons, X is a| ht- i°h or branc p
havi ng up t|o &fromr4¥dsy atjons or st - chai noor branghsess @, k;agg—;@ywojﬁ avi ng
up to 8 carjbon atons_whijch may i eac .ase contain one to t'hree groups
fromthe grloupPr@sesg Ehsi gt i ng of phenyl ,” phenyl oxy, O C@)ah&60RBE3.0-7.2
(m), 7.4 (d), 7.9 (d),
12.5 (br. S)
E;LV« 1.0-1.6 (m), 2.2 (t), 2.4
55 ) NA@Y’“ (m), 2.55 (m), 2.60 (m),
(from 48 by © 3.65 (s), 3.85 (s), 4.05
O,
process E) )8 (q), 6.8-6.9 (m), 7.0-7.2
H,C
(m), 7.4 (d), 7.9 (d),
12.5 (br. S)
@\/\ 1.2 (m), 1.4 (m), 1.7
56 i N/\©\,(°“ (m), 2.1 (1), 3.0-3.3 (m),
(from 49 by O 0 4.4 (s), 5.15 (s),7.0-7.8
process E) ° (m), 8.0 (d), 12.5 (br. s)
9 ’




in which R3 is hydrogen,

carbon atons or cycl oal kyl

COOR3s,

VisO 35

straight-chain or branched al kyl
having 3 to 6 carbon atons,
25 in which R35 is hydrogen or straight-chain or branched al kyl
having up to 6 carbon atons. 30 6. Conpounds according to Caim 3,

having up to 20 6
nislor 2, R is

in which

177 5 10 15 Qis straight-chain or branched al kyl ene
having up to 9 carbon atonms or straight~@hain or branched al kenedi vyl
strai ght-chain or branched al ki nedi yl

or

having up to 4 carbon atonms whi ch may

be nmonosubstituted by hal ogen, Y is H, cyclohexyl, phenyl or a heterocycle
from the group conststifg of T YN T YN NT VT T VN 7NN Bplsild daam N PN HN
I %9N-NS\ SANOYW SJ|/ N~or,ri NCNUp Cy where the tyclic radicals
may in eacl case be nong- to trisubstituted by straight !HNMR @rinbpmnched

al kyl, straight-chain or] branched al kenyl, straight-chain or Rranched

al ki nyl , st|rai &%80%®kai n |or branchedfﬁﬂﬁéﬁ?, st rai ght - ¢iselieatian)  lor AAEMEd

al koxyal koXy, straight-ghain or branched hal ogenoal kyl or

branched hdl ogenoal koxy

havi ng

in each case up to 4 c{

gri i

straight-chain or branched cycloal kyl having 3 to 6 carbon ghwaq® F, (4,
Br, I, NOz,|_SR6, NRBRI, INR7TCOR or CONR'R 2,
1.4 (m), 2.1 (m), 2.3-2.7
57 @\ANA@\HM (m), 3.65 (m), 5.05 (s),
(from 4 by o 7.0-7.8 (m), 12.4 (br. s)
process E) P on
Br
58 "R o 572 (M+1), Rt=3.43
/ 3
(from I and ]

4-cyclohexyl-
benzyl chloride by

process D)

59
(from 1 and
4-(4,5,6-trichloro-
pyrimidin-2-
yl)benzyl chloride
by process D)

670 (M+1), Rt=3.39

60
(from I and
4-(2-trifluoro-
methylthiazol-4-
yl)benzyl chloride
by process D)

641 (M+1), Rt=3.79




-178 in which R6 is hydrogen, straight-chain or branched al kyl having up to
4 carbon atons or straight-chain or branched hal ogenoal kyl 5 having up to 4
carbon atons, R~ is hydrogen, or straight-chain or branched al kyl having up
to 4 carbon atons, R8, R9, R' and R 2 independently of one another are

hydr ogen, 10 stralght chain or branched al kyl having up to 4 carbon atons
or phenyl, where the phenyl radical mayl88-nono- to trisubstituted by F, d
Br, hydroxyl, met hyl , ethyl, n-propyl, i-propyl, n-butyl, s-butyl, i-butyl,
t-butyl, nethoxy, ethoxy, am no, 15 acetylanino, NC2, CF3 OCF3 or CN, or
two substitiuents R3 and |[R9 or R" and R-Z may be attachied ppyQaq @Rt he
formng a flive- or six-nenbered ring which may be |nterrupted by Oor N, 20
R is hydrdggen, straight-chaln or branched al kyl havi ng Hﬁﬂﬂ@k@lﬁ@bhpn
atons or phenyl gre tlhe phenyl ﬁglcal may be nono{ to trisubstituted by
F, d Br, hydr@%\?P’Penetr ethyl, mPrBEYI) i -propyl | sslestien)’ ord.05MSy| ,

i -butyl, t-butyl, net hoxy, et hoxy, am no, 25 acetylam —3 or
CN, and/or {the cycI ic radicals my in each case be rmno?m?sgpztﬂg?]b@?’l:t Ut ed
by phenyl dr a heterocygle fromthe group consisting of - [Bifh)? ~N ~N|~N

~N/ I | /JLNIN SI Q1SN O-NHN=N/ /~=1 /~N ~_|__~|SUN QUN O/UCND

CO ~N~ whi dh may e attach’é@ rectly orvia a group O 58 (8@]), 832345
strai ghtchdin fo gl:a chad al kyl ene, strdli th chai n or {branched al kenedi yl,
5 straight-c érﬂ ranched | oxy, ai ght-chai nfor branched

oxyal kyl oxy|, ssitmédibky-chain o ranch@d sul phonyl al kyll, strai ght-chain|or
branched thi oal kyl having in ea case up to 4 carbon|atoms and which fray

be nono- tqphenydubshioraited by strab i, or branched al kyl ,
straight-chain anched al koxy, |gh c¢1a| n or branched 10
d hdlogenoal kyl or straightchaip or

al koxyal koxﬁ"egqﬁgfr it ¢hain or bra
pon atons, F, d, Br, |,

branched al gﬁQMgNg?yédggs in each case up to 4
CN, SCH3, QCF3, , NRBR- or NR-4COR-7,

H, =
62 A o 573 (M+1), Rt=3.51
(from I and
6]
2-phenyl- ,_F%

4-chloromethyl-

O
thiazole by _?:\s

N
process D) é

63 RS o 574 (M+1), Rt=3.40
(from I and

4-1,2,3-thia-

diazol-4-yl-
benzylchloride by

process D) s




in which 15 R~4 is hydrogen,
6 carbon atons or cycl oal kyl
R 7 is hydrogen,

at ons,

strai ght-chain or branched al kyl
straight-chain or branched al kenyl
having 6 to 10 carbon atons,

having 3 to 6 carbon ato

straight-chain or branched al kyl

havi ng u

ns, 20 and | 8

pto
0

having up to 6 carbon
having up to 6 carbon atons,
an aromati c heterocycle having 1 to 9 carbon 5

aryl

atons and up to 3 heteroatons fromthe-gdbup consisting of S, N and O or
having 3 to 6 carbon atons, which may furthernore optionally be
substituted by F, C, Br, hydroxyl, nethyl, ethyl, n-propyl, i-propyl,

cycl oal kyl

n- butyl, s-
NO2, CF3, (
aromati c orn
or saturat
het er oat ond
fluori ne,
- CH2-,
nmet hyl ,

nmet hoxy, et

strai ght - ch

is straight

strai ght - ch
may each cg

phenyl oxy,
branched al

car bon at on

20 mis an int

25 A
et h

but-yt——=buty
DCF3 or CN; ai
saturated cg
rd 15 het er ocy
f r Gxample gr ¢

\ i s phenyl wh

yl', n-propyl,
hoxy, F, CI,

t—t=butyt;—10nethoxy, ethox
nd/ or the cyclic radicals may
air bocycl e having 1 to 10 carbo
cle having 1 to 9 carbon at om
puUp consi sti Huelurs, N and O
eger froml to 2, Wis -CH2-
iich may optionally be nono- t
i -propyl, n-butyl, i-butyl,
Br, 30 R2 is COOR24, in which

y, o o Tyl a
he fusghdﬁﬁﬁg'an
N HI.OUMRQG i pprf O
5 and uplto 3
R3clection) doDbEMST

DI -CQZCHZ:, Uis
h (pasyEgiention gy
5- but vl . f2but yl
R24 ibnﬁg%roqen

M no,

mat i c

by
CF3,
or

al n oggbranch
-chain or bra
ai rifrem Imndnct

B L
kdre IvRAz Y

s, 10 ni s
chloride by

process D)

1

ned #KkyJo 35 having up to 4 ca
inched 4| kyl ene hagv'*ng up to 6
ed al k iyl haw up to 6

t hree ps f the group c
NR30, in ieh R3 is hydrogen,
) to 6 carbo togs or cycloa

or 2,

S—CF,

" b§90 Ao Rt=3.74.8
carbon atons or
car bon at ons, whi
bnsi sting 5 of
straight-chain o
Kyl having 3 to 6

1 X
ch

r

65
(fromI and
4-fluoro-
3-phenoxybenzyl
chloride by

process D)

600 (M+1), Rt=3.72

66
(from I and
2-chloromethyl-
5,6,7,8-tetra-
hydronaphthalene
by process D)

544 (M+1), Rt=3.74

67
(from II and
(4-chloro-
methyl)stilbene by

process D)

592 (M+1), Rt=3.70




R
al kyl

i s COOR3s,
having up to 4 carbon atons.

15 in which R3s is hydrogen or straight-chain or branched
20 7. Conpounds according to O aim 3,

in

which Vis O 25 Qis straight-chain or branched al kyl ene having up to 9

carbon atonms or straight-chain or branched al kenedi yl
branched al ki nedi yl having up to 4 carbon atons which may be
nonosubsti tuted by hal ogen,

fromthe group consisting of

SAN O~-N HN~N /

% N~N S SAN

30 Y is H, -dfélohexyl,
182 |1 \N I \NI
O SJ/ N/ O- Fl bl

\

or straight-chain or

phenyl or a heterocycle
Il 1 ~N/ / NN S/ OJ
NNNUCOCOU where

the cyclic

strai ght-ch
strai ght - ch
strai ght-ch

hal ogenoal Kyl
4 car bon at on

case up to
to 6 carbon
whi ch 15 R§

carbon atons_oar

radi cal s may
ain or
ain or
ain_or bﬁ

br anch
br anch
anch

PR Ght -

atons, F, d
i s hydrogen,

5,

each caSe be nono- to tr
al kyl, straight-chain or
ed al kinyl, straight-chain
ed alkoxyal
chain or

straight chain or
I,

n
ed

) Br!

st rai ght - chai
gﬁﬂ%@ﬂ halogenoalkéﬂybch@v%
br anched
NO2, SR6, NRgR9, NR~(
strai ght-chain or branched al

I SUDbST gL U & Ja%:
branchegIS 10 al ke

or bt‘HmMRj(Bah lppiy ,

n or nched

rig LiGAMSa
haV|n

Ll

kyl h@ﬁﬂgnu)to

hyl,

Ch

y 3
in

4

car bon at ons,

straightl-chain or branched hal ogencal kyl having up to 4
6883 1.1 (m), 1.4 (m), 2.15
(from I and (1), 2.4 (1), 2.6 (m), 2.8

4-nitrobenzyl

:’:\ /\N/\©Y
0 o
G"a
Hl °
O (o]
oo o

(m), 3.63 (s), 3.80 (s),

chloride by 4.0(q), 5.10 (s), 6.85 (1),
process D) 7.0-7.2 (m), 7.4-7.8 (m),
7.9 (d)
69 @v\ 594 (M+1), Rt=3.39
(from 4 and N/\©\(
0 oL
CHS

4-methylphenyl-
boronic acid by

process F)

70
(from 58 by

process E)

HQ

O

544 (M+1), Rt=3.62

71
(from 59 by

process E)

HO
HO

643 (M+1), Rt=3.30




R is hydrogen or straight-chain or branched al kyl having up to 4 carbon
atons, R8, R-, R' and R 2 independently of one another are hydrogen, 5
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, C Br,
hydroxyl, methyl, ethyl, n- propyl, i-propyl, n-butyl, s-butyl, i-butyl,
t-butyl, methoxy, ethoxy, am no, 10 acetdBam no, NO2, CF3, OCF3 or CN, or
two substituents R$ and R~ or R'" and R 2 may be attached to one anot her
formng a five- or six-nenbered ring which nmay be interrupted by Oor N, 15
R is hydrogen, straight|-chain or branched alkyl having Uphy@cdl dagd DON
atons or phenyl, where tlhe phenyl radical may be nono- to tfisubstituted by
F, C1 Br, hydroxyl, nmethyl, ethyl, n-propyl, i-propyl, ﬁHHﬁWﬂlGﬁap@uﬁyl,
i -butyl, t-bUtX%V nFthoxy, et hoxy, 'ng 20 acetyl am|no N02“ CF3, OCF3 or
CN; and/or the TEINS radicals may iWYEEER case be nonosclacton)’josdisdMS (it ed
by phenyl or a heterocycle fromthe group consisting of -.184. ~N ~N{~N
(C\N/ ~~4~NIN SIQOJ SANONHWN/ /~%N~\ $ (e URRER OB U| D
CO ~N~ which may be attached directly or via a group @ S, $Rin}po2,
strai ghtchah nor branched_al l()él ene, _straight-chain or [branched al kenediyl,
5 straight-jchain or branche st rai ght - chai n [061B(MrdhRI1=3.47
oxyal kyl oxy|, straight-chain o d sul phonyl al kyl[, straight-chain|or
branched t hi oal kyl having in ® to 4 carbon|atons and whi ch ay
be nono- to trisupstitutled by = t-chain or branched al kyl,
straight-chain or branched al koXj}\ straight-chain or branched 10
al koxyal koxy, (Gemit - dhai n or ggenoal kyll or straightchain or
branched al kenyl haﬁfng in each cas cgplon atoms, F, O, Br,
o\, SoHB, QoFPOREBEINRJRO or NR-4CDRZ-, el 15 R~4 is hydrogen,
straight-chain or branched al kyl having up to 6 cprdbon atons or cycl oal kyl
having 3 tg 6 carbon atgns, 20 and -185

HO 545 (M+1), Rt=3.18

/‘j\)to
73

(from 62 by ow—\
process E) N:- S

HO 562 (M+1), Rt=3.39
HQ
74 o
(from 64 by
process E) “<\ 00—

HO 572 (M+1), Rt=3.40
HQ
75 h/fo
(from 65 by y
process E) ? 0—\ p

al kyl oxy,




R' is hydrogen, straight-chain or branched al kyl having up to 6 carbon
atons, straight-chain or branched al kenyl having up to 6 carbon atons, aryl
having 6 to 10 carbon atoms, an aronatic heterocycle having 1 to 9 carbon 5
atons and up to 3 heteroatons fromthe group consisting of S, N and O or
cycl oal kyl having 3 to 6 carbon atons, which may furthernore optionally be
substituted by F, Cl Br, hydroxyl, mnethy04-ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, 10 nmethoxy, ethoxy, am no, acetyl anm no,
NO2, CF3, OCF3 or CN;, and/or the cyclic radicals my be fused with an
aromatic or[ saturated cgrbocycle having I To 10 carpbomn at siQ%lcﬁ%- aropatic
or saturated 15 heterocyicle having 1 to 9 carbon atong an pto 3

het er oat ons| from the grqup consisting of S, N and O RS‘HSNMM(rSQQ@Bnpr
fluorine, 20 mjs an intleger froml to 2, Wis -CH2- or -CH2CH2-, i $
-CH2-, 25 A is%‘i‘"f@’r‘i’i}? whi ch may opt iBAEIYS be nono- t ¢ seleciomtariGVMS by
met hyl) ethyl, n-propyl,| i-propyl, n-butyl, i-butyl, s$-butyl, t-butyl, |CF3,
met hoxy, ethoxy, F, C1, |Br, 30 R2 is COOH, X is straigh m%%é{?tﬁmb‘?“‘t‘ﬂ%ﬁn:hed
al kyl ene having up to 6 |carbon atons or straight-chain or br%ﬂgwd

al kenediyl |having up to |6 carbon atons which may in each cage ontain
to three grloups fromthe grownB5 consisting of phenyl o$y6 (@+1CRtaMnES
CONR30, 186 (jn whigh R3 is drogemg strai ght-chain or branched al ky
having up tio 6 ¢ Pbon atlons orIoaI kyl ving 3 to|6 carbon atons, b5 n i
s 1or 2, R ifof@dby 19 8. Conpdun ccording to CITimS, in which 1p 2

25 30
process E) O

610 (M+1), Rt=3.41
77 N
o] O
(from 4 and CH,
O
4-methoxyphenyl- O
O o]

boronic acid by

process F)

H, —
78 “\o o o, 609 (M+1), Rt=3.39
(from I and o
4-phenylamino-

carbonylbenzyl o
chloride by \qr ;H

process D)




Vis O Qis CH2, Y is phenyl which is substituted by a radical selected
fromthe group consisting of 2-phenylethyl, cyclohexyl, 4-chlorophenyl,

4- met hoxyphenyl, 4-trifluoronethyl phenyl, 4-cyanophenyl, 4-chl orophenoxy,

4- met hoxyphenoxy, 4-trifluoronethyl phenoxy, 4-cyanophenoxy, 4-nethyl phenyl,
R3 is hydrogen or fluorine, mis an integer froml to 2, W-i s CHZCHzZ-, U
is -CHZ-, Ais phenyl, RZis COON, wherd0RZ is |located in the 4-position to

the radical U, 35 - 187 5 X 1S (CHZ)4e R is COOH 9. Process for
prepari ng conpounds of the general fornula (1), characterized in that [ Al
conpounds of—theformuta—{t+)— 10—« R)—HN—AR—< ed

with conpoynds of the fdrnula (111) 15 E-X-R (I111) in whi @Pf“?{ﬂdaﬁz Vv,
Q Y, W X U Aand mgre as defined in daim3, 20 E Py oM@ }neau ng
group which is substitutled in the presence of a base or is an optlgnal y

activat ed Hydr &pmpleunctli on; 25 or [Bjuctwepounds of t hesefeetion)aor JOYMSH
\NX-R UAR (IV) 30 o
(mass/retention time

[min])?

H,C —
79 V. o 608 (M+1), Rt=3.43
(from I and {
(o]
2-(4-chloro- /\/\)t
N

phenyl)-4-chloro-

methylthiazole by /S

process D)

S o 654 (M+1), Rt=3.45
80 :g:\< 2
o]
(from I and /_/‘)§
N

4-phenoxybutyl-

O
oxybenzyl ‘\Q\

chloride by
process D)
H, —
81 C\o 0 oH, 582 (M+1), Rt=3.34
(from I and °

3-phenoxybenzyl

chloride by o
process D) ‘;




- 188 are reacted wth conpounds of the formula {V) (RBAmWE (V) Y 5 in

which R,

RZ, R3, V, Q Y,

W

X, U A and mare as defined in daim3, Eis

either a |l eaving group which is substituted in the 10 presence of a base or

is an optionally activated hydroxyl

function;

or

15 [C] conpounds of the

formula (M) ( RBAmW(VI) X~Ri V Y are reacted with conpounds of the

formula (V1) 20 E-FU-A-RZ (VI )
and mare as defined in daim 3, -

in whichogs R,

Rz, R3,
189 E is either a |l eaving group which

vV, Q Y, W X U A

is substituted in the presence of a base or is an optionally activated

gy((ji/lo?(lyl) {Juz\i}:\’lzo{]/a a or [ Df—compounds—of ttefornuta—vi ilghysigal%‘g;'a':" T
'H-NMR (8 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time
[min])®
82 [ 628 (M+1), Rt=3.19
(from I and _{\:,:/2
CH,

WN X

4-(4,6-dichloro-

pyrimidin-2-yl)-

mercaptobenzyl
chloride by

process D)

O

O

\/\/\{)\CHa

0

83
(from I and 4-(4-
cyanophenoxy)-
benzyl chloride by

process D)

tH,
O\QO\Q\\\N
(o)

N\/\/\{)‘CH

O’o

)

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




10 in which Va isCorSand 15 W A X, U R, RZ, R3 and mare as defined in
Claim3, are reacted with conpounds of the fornmula (IX) ~@- E Y (I1X) 20 in
which Q Y are as defined in daim3, Eis either a | eaving group which is
substituted in the 25 presence of a base or is an optionally activated

hydr oxyl function; or 30 [E] conpounds of the forrmula (X - 190 (R3)m
WN X Rb | U~AR2(X) VbyYinwichipR3, V, Q Y, W X, U A and mare
as defined in Caim3, Rb and R2b |ndependently each represent CN or

COQAl k, where Al k represents a straight-chain or branched aI kyI 10 radi cal
havi ng up te—6——earbon—ates—are—converted—wth—agteows—s i rong
aci ds or stirong bases into the corresponding free car boxyH’XS‘%%ida@ 15 or

[ F] compounlds of the forjmula (XI) NX R | UAR2 (X 'H-NMR (3 in ppm,

Example Structure selection)" or LC/MS
(mass/retention time
[min])z)

85 658 (M+1), Rt=3.85

(from I and

4-(4-tolyl- %vﬂj

sulphonyl-

methylbenzyl \/\/\{m

bromide by é

process D) N
FUF 622 (M+1), Rt=3.62
Q,

86 p
(from 84 by o)
process E) GLL

process E) 4.4 (s), 5.15(s), 7.0-7.8
(m), 8.0 (d), 12.5 (br. s)

87 1.2 (m), 1.4 (m), 1.7
(from 5 by (P\/\NA@( (m), 2.1 (t), 3.0-3.3 (m),
il




L20inwhich R, R, R3, V\ Q Y, W X U Aand mare as defined in Caim
3, 25 L represents Br, | or the group CF3S0z- Q, - 191 are reacted with
conpounds of the formula (XIl) MZ (XI1) 5 in which Mrepresents an aryl or
heteroaryl radical, a straight-chain or branched al kyl, al kenyl or al kinyl
radi cal or cycl oal kyI radi cal or represepgs an aryl al kyI an aryl al kenyl or
an 10 arylal kinyl radical, Z represents the groupings -B(O—|)2 -CH--CH,
-CH=CHZ or -Sn(nBu)3, 15 in the presence of a palladi um conpound, if
appropri at e~addi-tionallyin-the presence of a reducing agent and further
additives and in the prgsence of a base; or 20 [G cofpouRssied] detse fof mul a
(XI11) E (X111) Hr 25 in which Ar represents an aryl or I@m@él radl cal ,
E is a |l eaviing group whijch is substituted in the presénc

192 are react ekaapldr dijng to processirferet h conmpounds nf @}Iﬁ
(VII'1) and {the resulting conpounds of the formula (XV) 5‘3 ﬁf‘&ﬁ 09?‘ A R2

(XIv) 5 (mass/retention time

[min])?

88 1.2 (m), 1.4 (m), 1.7

(from 77 by ;o - NA©Y0H (m), 2.1 (1), 3.0-3.3 (m),
process E) H:\ o 3.9(s),4.4 (s), 5.15 (s),

7.0-7.8 (m), 8.0 (d),
12.5 (br. s)

89 ik ik 586 (M+1), Rt=4.21

0.0 )

(from 4 and .
3-thiophene-

boronic acid by N

process F) o

90 615 (M+1), Rt=4.19

(from 4 and
3-chlorophenyl- é J/rg
boronic acid by
process F) 5/ \/‘/‘




are hydrogenated with hydrogen in the presence of a catalyst.
of the formula (I11) (RBAAM~HNUAR2 (I1) V=-Q 10 in which Vv, Q Y,

10. Conpounds
R31 m

W N U Aand R2 are as defined in Claim3. 15 11. Conpounds of the
formula (1V) HA\NX-R (IV) A Rz in which 20 U A X, R and RZ are as
193 12. Cbnpounds of the fornula (VI) ( R3)m _

defined in
X~R, V~ 4 |
Claim3. 13.

Claim3.
Y 5 in which
Medi canent s,

VQYRsmOW
conpri sing at

X and R are as defined in
| east one conpound of the general
formula (n 10 according to any of the preceding clains.

14. Use of

conpounds o
preparing a
15. Use of
precedi ng ¢
pectoris, I
general for
prepari ng
di sorders,
t he general

pr epari ng nedi cafdnts fo

medi caments fa

f the formul &
medi canent f
conpounds of

lalg%ﬁF? pre

sch and
mula (1) accg

arterioscl erag

(from 4 and
3-methylcarbon-
ylaminophenyl-
boronic acid by

process F)

(I') according to any of the j
or the treatnent of cardiovas¢
the general fornula (1) accorq
paring ﬁEdl%ﬂ ts for the tré

cardi ac ins FFﬂgFency 16. Use
rding to any of the preceding
r the treatnent of hypertensi (
sis and venous disorders. 17.

asseLgLng—Le—a%ﬁ—GLuLhe—pLec@x
r the&%rgatneqy of fibrotic dis

e}

CH

for
15

DI eC Phiysigal acat B
ular di sorders.

i rg- NMRa@yinppm, h

=at msnt Q)f m
ot

Use oﬂmmqw%ounds
@¥isl), Re=4.30

11%

t he

of

92
(from 4 and
2-methoxyphenyl-
boronic acid by

process F)

610 (M+1), Rt=4.25

93
(from 4 and
3-nitrophenyl-

boronic acid by

625 (M+1), Rt=4.19

boronic acid by

process F)

process F)
94 g" o oj’*’ 649 M+1), Rt=4.25
(from 4 and 2,4- o
dichlorophenyl-




18. Use according to Cl aim 16,

is hepatic

fibrosis.

characterized in that the fibrotic disorder

CACATLA AT ATY. AT AyO. Ay. A A AYE. Ay% A. Ay. Ay. AYE. Ay. A Ay. AyY. A . Af . Af. A AT |

Ay A AYE. A Ay. Ay . A A Afr.A .AS..As. ASL. Ayf!.

Ayl % Af . Ay. Ay. AyY. A Ay. A Af . A& .

Ay. Afy. Ae. Af2 . AfI.

Ayl .

AyE

Ay. Af . Ay?. Af. A Ay. Ay. Ay. A Afe Ay. A@ AS. A{ f

CAy. Ay?. Ay2. A S) . Af. AF?. ADf. AL. Af, . A. AIAOF. AFA. A Ar. A AA . AX) L. A6% A6
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.Af L AS, | AF. . ASZ. AS. Ayl . ASe. SA\ A@A ASL. Ay2. ASe ' F
Xample tructur se]ectlon) ‘or LC/MS
(mass/retention time
[min])?
95 & /T“’ 594 (M+1), Rt=4.33
(o]
(from 4 and

3-methylphenyl-
boronic acid by

process F)

96
(from 4 and

3-chloro-4-fluoro-

633 (M+1), Rt=4.23

3-aminophenyl-
boronic acid by

process F)

F
phenylboronic N O
acid by process F) % 0 O
97 595 (M+1), Rt=3.23
(from 4 and

98
(from V and
methyl
4-(2-bromo-
ethyloxy)benzoate

by process A and
E)

582 (M+1), Rt=3.45
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] ca] ca] ca 7.90 (m, 16H)

| PPPPPQQQY vqkf [Ud]]Uca]c ca] calU] ca]|ca] ca] ca] ca] ca] cdU] ca]

cal] ca] caUl ca] caU] ca] ca

|| ca] ca] c&a] caU] cal cal calcalc

Ul cal] c&a] ca] ca
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SCSASSSSSSSTTTATCTMIOTATdTzupj e _ZTi d] U] ca] cal] ca] caU] ca] ca] caU] ca] cal] ca] ca
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ca] cal] ca] ca] cal] ca] ca

ZWAKGXXXYYeYYYY. ZZZ[ [ 3\ 2\\\/]7]14 < g

caj] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] ca]ca]ca] ca]ca]ca]calca V]cha
V] cMa] ca] ca] ca] ca] ca] ca] ca LcTcceYeceoeeeee
f$f *f 5f Hf f f 8gguhhh@ii4jjjjlklln}xsnid_ZUU ca]ca]ca] ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca]ca V] cta
V] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca! mm n?o00000Yp_ppMy_g<sDssstttttuuuuuuvvv'v=
vzupke [id_ZUU] ca]] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c

b- bLc} xsmhc”Yi d] U] ca] ca] ca] ca] caV]



| QVno} xsni c”"YU] ] c] cHa] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c

aJca] ca] ca]cal ca]ca]ca] ca]ca]ca] ca]ca]ca]cal o@BEZ '8

xS[ _y{zuoj e [VU ] c@] ca] ca] c@] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajc
a] ca] ca] ca] ca] ca] ca] ca] chal] ca] c, aU] ca] cal] ca] ca! ?T] 3KX] Y}xsnid_ZU] ] c@] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] cTa] ca! IN*wWO[ ~y{| vgl gb}FXWUf}] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ZHKZc
f.3X aw| }xsnid_ZU]]]]ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l

cal ca] ca] cdfcaJcaJcaJca]
#GS} xsni d_2UU] ca] ca] ca] @
ca] ca] ca] cd] ca] ca] ca] ca]

kf a\ al] ca] g
2ijga] ga}/\g]a} gg} ﬁ}“}'@ieca} Q

caJcaJcaJcaJcaJcaJcal
a] ca] ca] ca] ca] ca] ca] ca] caD$((]
cal] cal] ca] calU] ca]ca! S Xopr6 [

aJcaJ ca] c"a]

a] ca] ca] ca] cﬁ“‘]ccuarl% . C?D((:]] ga%(

U e%J ]

| Physical data
ca] caj] caj caﬁ calc

] "H-NMR (8 in ppm,
ta] cal ca] cajca] ca
selection)” or LC/MS
(mass/retention time

[min])z)

] ca]
51
cajc

116
(from 113 by

process E)

g

1.00 (t, 3H), 1.70 (m,
6H), 2.20 (m, 2H), 2.50-
2.80 (m, 8H), 3.40 (s,
2H), 5.00 (s, 2H), 6.80-
7.90 (m, 16H), 12.0 (bs,
2H)

117
(from 112 by

process E)

3

ey 5>
he

1.40 (m, 4H), 2.20 (m,
2H), 2.50-2.80 (m, 6H),
3.40 (s, 2H), 5.00 (s,
2H), 6.80-7.90 (m, 17H)

118
(from 111 by

process E)

0 CH,
N

<

A,
4

1.60 (m, 4H), 2.20 (t,
2H), 2.50 (s, 3H), 3.20
(m, 6H), 4.20 (s, 2H),
5.00 (s, 2H), 6.80-7.60
(m, 11H), 7.90 (d, 2H),
8.10 (d, 2H)

119
(from 109 by

process E)

1.20 (t, 3H), 2.50 (q,
2H), 3.30 (m, 6H), 4.20
(m, 2H), 440 (m, 2H),
4.90 (s, 2H), 6.70-8.00
(m, 16H).
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zupkfa\WJ] ] ca] ca] ca] ca] ca] ca]ca]c"a]ca]ca]ca]caD(]ca] ca]ca]ca]ca]ca]calcalc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]ca$q] zX6!y "10%\& ()-F'"10%\& ()-F G'1

0% & ()

--1G'10%\ & ()--!xyS 10%&

()-2!

nyS 10%\ & () - ZK- wX9! @ 5f

100 & ()-T ' "10% & ()-&\ ' "10%\p\ & ()-& f' "10%\ 2\ & ()-& k> "109%\ & ()-F!t

S 10%\ & ()

-F

bClf,S 10%W& ()-f109%WES¢) -

10% & ()-T8' 10% & ()-j }*<bCl I X" 109%& ()-, Sz 109%V& ()-!1"109%WNE () - @Ff

10908 ()-f°
"10%& () - <
(" LO9WNE ()
10% & ()

~flyF 1098 () -1y

" 10908 ()-11*

gwWdShCHat™ To%yME () == 1Sy7
"109& () -|+, -.2uDr S4l f f
F'10%\ & ()-10% & () -

-

10! X 6" 1098 ()--D(zX6rS4! 1t f

"10\ & ()-
aB74! |

| X' ‘Exgupleg’ ()|-1S"10% \ & (Strue
10\ @f 10% & ()-$f810% & ()- @ 10N & ()- @y 104

"10\ & () - ! ~f

10 10

% & ()-! D&9"

TOY& ()~ T XyT ™ TOYVE 5} 3 i M ach P 7&

'H-NMR (8 in ppm,
| Gedectiony’ OF LE(MS?

W& ()-Tf
&gs)s/retention time

"100& ()-'K f "10%\& ()-? @A B 1 !11gE4!!
1O\ ! @(" 109\ & ()-!1Ls1Q%& ()-!3"10%\ & ()- @10% & () {f 10% &pfhy» 10\
1001 AX9E4! |
120 o CH, 1.00 (1, 3H), 1.50 (m,
(from 110 by OJ\O 4H), 2.50 (m, 2H), 3.30
process E) HO?U\?\H\] (m, 6H), 4.20 (m, 2H),
1\5 4.40 (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
I-(chloromethyl)- gHs % (m, 2H), 2.90 (m, 6H),
4-[2-(4-fluoro- 3.60 (m, SH), 3.90 (s,
phenylethyl]- Q fK 3H), 5.00 (s, 2H), 6.80-
benzene by CHs Vlﬁj 7.60 (m, 14H), 7.90 (d,
process D) 2H)
122 CH, 1.40 (t, 3H), 2.90 (m,
(from IX and 8”300 ° 6H), 3.70 (s, 3H), 3.80
4-methoxybenzyl ¢ é (s, 2H), 3.95 (m, 5H),
chloride by I ° 4.30 (q, 2H), 4.90 (s,
process D) [So ﬂ%Ha 2H), 6.70-7.40 (m,
12H), 8.00 (m, 4H).
123 0, OH 3.00 (m, 2H), 3.30 (m,
(from 122 by HO0 %) 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).

10\ 10\ 10\ &$@10% & ()-s@f

) -1 X



@MLO% & ()-!(0 3mMLO%<& ()-Y!"

3MLO%\ *\ & ()-Y -"10% & ()-!D-"10% X\ & ()-!: " 3(" 10%008 () - " 2#=#f DI |
| &"10%":"& ()-L!: @O%: ()-yf10% & ()- 10\ 10\ 10\310%&()- fo 10%&() F
=#$S$URENWUBT DI ) @0% & ()-! "y"109& ()- 1Cy"10% (& ()- !y"10%. :. & ()-

|H & "109%& ()-L! & "10%& ()-L&" 7((((((2I"P1f10%\/&() 10(( 10((
10((!°°6"10% (& ()-!, 6"10%: & ()- 119 -
10% & ()-'y, " 10%: & () - @(J)***V+}"<"P1!f 109V () - @ MLOYAVE' () - " 10%V&' () -
CU10% (& () - !1"10%1& () -

@0%}\/&' ()-@++8,q,,-. wWe['P1 ) "10% ()-T)"10%& ()-TU Physical data:
&L0%&' ()-! [!"109%R&& () - "!" 109K ()-! f" 10%& ()-@.C/h/l/]/k/u/ r S1! #>
3"10%& ()--@0% & ()-y1l0% & ()- 10 10 HNMR(8m ppm
10! " f 2" 109%& () §If2 109& ()-s/0123%$5 6WJ3r S1!1* """ 10%\IN& ()-'09 lo%f&'()-
L#" " 109 ()} IR () -ls! C 1096-+& ($“§9m3 10%y& () --sebsdesbord-GMS |1
(mass/retention time
[min])”
124 o E:)H3 1.40 (t, 3H), 2.90 (m,
(from IX and 3.0 é 6H), 3.40 (s, 3H), 3.70-
4-methoxy- é s 4.10 (m, 11H), 4.30 (q,
ethoxybenzyl NI 2H), 4.90 (s, 2H), 6.70-
chloride by (90‘/00“‘0’0 " 7.40 (m, 12H), 8.00 (m,
process D) 4H).
125 0. OH 3.00 (m, 2H), 3.40 (s,
(from 124 by HO Oé 3H), 3.50 (m, 6H), 4.00
process E) I (m, 2H), 4.30 (m, 4H),

4.90 (s, 2H), 6.70-7.40

O ~pCH,
60¢O (m, 12H), 8.00 (m, 4H).

126 F 1.50 (m, 4H), 2.20 (t,

(from 121 by- 2H), 3.20 (m, 10H),
4.4 , 2H), 5. ,
process E) HO..O 0 (m, 2H), 5.00 (s
o 2H), 6.80-7.60 (m,

O

14H), 7.90 (d, 2H)

127 FCH,€ 1.50 (m, 10H), 2.90 (m,

H 0,0
(from IX and Q oé 6H), 3.95 (m, 9H), 4.30
4-butoxybenzyl ¢ Y (m, 2H), 4.90 (s, 2H),
chloride by J 6.70-7.40 (m, 12H),

D O ACH, 8.00 (m, 4H).
process D) éoﬂ ( )




& "10%0& () -

£ 910% & () -
o0& ()-

451090708 () y<<==M>" >} >}A'>{\ =11 S10%4&
109448 () - ! 5fot

GLO%H& () - !

T10%HHR () - +10%&' () - * 10%4&' () - (MLO% () - !

| P" 1096V ow 0& () -

|, 10% H H& () -

c1x10%00& ()-y10% o0& () -
“""10% p& ()-888| 9999wX9_=!1)10% o0& () - f (mML0% o&' ()- 'K'"10% or
lq ° & "109%& () -

10° 10" 10

v & "10%08& () -

10° 10' 10'°0"10% & ()-!1q 0"10%30&'()-!3

-9

HH () - S 10%4& () -} >

" & " 109%HHE () - !,

& " 109%HH8 () - @@

T 10H 10H 10H 910%& ()-g, 8F

@@@\AAA&\VK

10944& () -!
&F" 109%& () -
"10% & ()-"
& ()-(510%
FwF| FF} oP11

179 "10%-& () -9
S109
&'()@& O/(\\&'()

09V () -/y109

&SSlO%—lH&' ()-yR10%& () -

3100 & ()-10% &
" 1098

it

110%4& () - AAB BBBC:

¢f CD- DDDDz : VK(
TYE100\ & () -

Phlyswal data:
t@/
'H-NMR (3 in ppm,

Pl o1*" ]
831'—1620%)?&’T(]9C/M§Et

(mass/retention time

[min])®

128
(from 127 by

@é

1.20 (m, 5H), 1.70 (m,
2H), 3.00 (m, 2H), 3.30

process E) (m, 2H), 3.80 (m, 4H),
O~_CH, 4.30 (m, 4H), 4.90 (s,
0«0 2H), 6.70-7.40 (m,

12H), 8.00 (m, 4H).
129 ~CH, 1.20 (d, 6H), 1.40 (1,
(from IX and 8“30% 3H), 2.70 (m, 7H), 3.80
4-1sopropylbenzyl ¢ (s, 2H), 3.95 (m, 5H),
chloride by NIO 430 (g, 2H), 4.90 (s,
process D) o 2H), 6.70-6.90 (m, 4H),
7.10-7.40 (m, 8H), 8.00

(m, 4H).
130 1.20 (d, 6H), 2.70 (m,
(from 129 by @ 1H), 3.30 (m, 6H), 4.20
process E) ¢ (m, 2H), 4.40 (m, 2H),
CH 4.90 (s, 2H), 6.70-8.00
60 (m, 16H).

131 rCH, 1.40 (m, 6H), 2.70 (m,
(from IX and SHSOO © 6H), 3.80 (s, 2H), 3.95
4-ethoxybenzyl ¢ s (m, 7TH), 4.30 (q, 2H),
chloride by J 4.90 (s, 2H), 6.70-6.90
process D) (m, 4H), 7.10-7.40 (m,

8H), 8.00 (m, 4H).

FuFv



10\\ 10\\ 10\\!9B"109%\& ()-!$ *"10%\& ()-!$ *" 1098 \8

\ & () - FGHH HHI } [ 90P1!
MLOYAVE. () - !
& ()-T! F(" 1098 () -
D' 109& () -
11°s6"10%/ 1Y 1& ()-

Y' 10% (& () -
CF 109 ()- ! FU109& () -1 1;
Y9109V () - ,
,j JsJJIIIIIKr S1! @" 10%ME: () - y10%VE' () -
| FS6" T09%WME () -
5391098 () - KKKKK=L@aBr S1! @" 1010%& () - ! :

"109%B& () -
121 -

10% 1 & () -

. 109 () - 109%V& () -
| DI | =Jj J] >oP1! ",

"10%v& ()-T!3,"10%

10Y 1Y I 10Y 1Y |

fs109V& ()-, 109K ()- @I LLMVENO{ Y7r S1!'!.1"10% ;& ()-!D 3.10%& ()-k
;& ()-9" 'H[TIOW&R () -9T (T[10%*+& () - 9f : TOWR () - P_OphyScadip 0%
10% o0 o& ()} yl10% o& ()-| 10M 10M 10M
"H-NMR (3 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) (s, 2H), 6.70-8.00 (m,
O_CH, 16H).
oﬂ
133 CH, 624 (M+1)
H O
(from X and 8 o) é
2-(chloromethyl)- ¢
0]
1-benzothiophene NI
by process D) o
134 0. OH 582 (M+1)
(from 133 by H‘$ @
process E)
v
Bes
O
135 GH; 1.70 (m, 4H), 2.20 (t,
0]
(from X and fk ! 2H), 2.50 (m, 2H), 2.80
4-bromobenzyl Hang\Li)\N (m, 4H), 3.60 (m, 5H),
bromide by ]\é 390 (s, 3H), 5.00 (s,
process D) 2H), 6.80-7.60 (m,

10H), 7.90 (d, 2H)

10Y 1Y

g, Y: 1098 () - 1098 () -
" 10%

)- 1



;1 1098 () - 1"109%& ()-PPQRSTT}[< @!
s' MLO% o0& ()-!% >"10%0& ()-B! >"10% o' 0& ()-B!.>"10%0& ()-B10% 0& ()- %

, 10% 0& () - TSTTNUWpVQV} [ 9+@

1000! 6" 10%00& ()-S!'6"10% 0' 0&' ()-S410% & ()-!?1"10%0& ()-!+"10%0& ()-*"1
0% o0& () - $qVr Vs VX VOWNKX"?@ 1000!
S10% & ()-!"L@10%\& ()-! L@ 10%\ & ()r-1R2@10%\ & ()-y10% & ()- 1000

1000XYW\ Zu[ [ m z[ 9?@
1000! 3" 10N\ & ()- WI0% & ()- 'CHWI0N\& ()- W10\ & ()-" ""10% ()-!"10%
W& ()-m; JRT=I3TJ™_1PI0 9,7 10% & ()- ! 9, "IT0%0&[()~ b 193} ,ﬁo )
y10% o& ()-| 10\\ 10\\ 1d ‘3"10%\&'()-_.““a}/\<rl310‘8.% % or
0& ()-& 910% o0& ()- "10% o0& ()-S! 'H-NMR (8 in ppm,
0" 10%00& ()[-S!' &S"10% 0' & ()-:10% o0& ()-ab bbbbbbcr S10! R
@" 10%c& (|) - VWP ()- 1000 1000 FBEWE 7" 10%00& ()1 selection)” or LC/MS
S, 5Y10% o&'|()-!F )"10%m|lom o0& ()-ccddzeeezX9r S10! , 1 )0/2 & % ] ‘tgééow(@@&' ) -
1S"10% " & (|)- yY-10% & (|)-g! p"10% & ()-S! " @" 10%"& ()™ i Y r 510!
[min})®
136 580 M+1)

(from 135 and
4-methylphenyl-

§Ha
0

S
®

4-(chloromethyl)-

H.C fK
boronic acid by >0
process F) %
137 JF<F 1.70 (m, 4H), 2.20 (t,
(from I and F 2H), 2.50 (m, 2H), 2.70

(m, 2H), 2.80 (m, 2H),

(from 135 and
1,3-benzodioxol-
5-yl-boronic acid

by process F)

4’-trifluoro- 3.60 (s, 2H), 3.90 (s,
methoxyphenyl by 0 3H), 4.10 (q, 2H), 5.00
process D) LO (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 (O/ko (m, 8H), 3.60 (s, 2H),
process E) N~/\/\8OH 5.00 (s, 2H), 6.80-7.90
6;\_0_0_0 - (m, 16H), 12.0 (bs, 2H)
F
139 o\ 610 (M+1), Rt=3.51")




@MLO% & () -
)" 109 ()-M )" 10%\ & ()-M )" 109%KK& () - M& &109% & ()-!""109%XX& ()-fg hhh
hhhhi uv40! 1 9, @O0%& ()-, 10%VE ()- " 10%VE ()-y10%VE& ()- 10 10 10

I'N7"10%

#109v&' () -! 109ME' () - 1" 109%vE' () - &LO%AVE! (%-f
LOL10%VE ()-iij N WZj]jdEUVA0! !9, @ 10%VE

P-) 109 () -

& MLOYVE' () -,  $z109%V& ()-109%V& ()-S 109 ()-t]] jzjjjkkk];-4 10!>

, 109 ()-'H L, 109 ()-  ,10% 0& ()- 10%Q ()- )yl0%w&' ()-
810%VE' ()-kkkkkl!121r?4 010! @ 109%4& ()-!- @ 10%& ()-! Physical data:
'"H-NMR (& in ppm,
Example Structure selection)" or LC/MS
(mass/retention time
[min])”
140 o\ 582 (M+1)
¢}
(from 139 by HO..O
process E) 0 E\
ahel
b
141 ch, 552 (M+1)

(from 136 by

process E)

142
(from 135 and
4-cyanobenzyl-
boronic acid by

process F)

591 (M+1), Rt=3.42 >

143
(from 142 by

process E)

563 (M+1)




8@ 109%66& ()-!.@ 10%.& ()-f10%4& ()- 10 102161 BI FlhljIm}~ 2?2?24

10! . 10948 ()-"'s10%H& ()- $10%4& ()-!v' @O%V& ()- ! @OY%B&& () -

Y @O0%: ()- nlinrnuno]o®o o 0APB410 10HH 10HH 10HH # y510%HH& () -!
y510%HH& () -510%4&' ()- 2MLO%H& ()- , &10%4& ()- " oeooop, quUg}[ <PB410
10Y1096& ()-!"9 "10965& ()-!9

"109%5& ()-sL109B& ()-!s10965& ()-y1096&24)-- Ugqr ss; SHsWX9PB410 10 ' 109%& () -
"10%h& () -1

' 10%55&'(%)- 196" 109658 ()-f! R & 109%658& ()--! & 109%%58& ()--HsVsWXsYs sctttrS4
10°10% 0& () - F 10% o0& (] -1 F" 10%08& () -y10% o& () - 104)#) phodridata:

10#) #) | 6510%4¢) #) & () - - t uvvvvvz[ <r S410#10% 0&' ()-y! mLo% o& ()-!v "10%0& () -
3MLO% 0&' ()}!$ & 10%00& |()-t! & 10%08& () -t vl wxx=yyyyz XJH4IMRLGaa ppm,

" ") - 0 "()-SI
1000! 8" 10%0p0& (E)mrsn%@@O/o 0& ()-S'{ Structure selection)” or LO/MS

(mass/retention time

[min])?
144 g, 1.70 (m, 4H), 2.20 (t,
(from I and f 2H), 2.50 (m, 2H), 2.70

4-(chloromethyl)- (m, 2H), 2.80 (m, 2H),

phenyl by process 0 (s, 3H), 4.10 (g, 2H),
4.20 (m, 2H), 5.00 (s,
2H), 6.80-8.00 (m, 16H)

O
H,C
5,0
4’-methoxy- 340 (s, 3H), 3.60 (s,
o]
ethoxythoxy- H3C~OJ\©\ 2H), 3.70 (m, 2H), 3.90
%

D)

145 CH, 1.70 (m, 4H), 2.20 (m,

0]
(from 144 by OI 2H), 3.00-3.50 (m,
process E) 11H), 3.70 (m, 2H),

4.20 (m, 2H), 5.00 (s,

HO _O
(0] LK
HOJ\O\ 2H), 6.80-7.90 (m, 16H)
(0]
8H
O
RS

146
(from 135 and

4-trifluorometh-

CF, 1.60 (m, 4H), 2.20 (,

N
vy 2H), 2.50 (m, 2H), 2.70
Tj\ O (m, 2H), 2.80 (m, 2H),
ylphenylboronic N 3.60 (m, 5H), 3.90 (s,

(o]
acid by process F) L@ 3H), 5.00 (s, 2H), 6.80-
7.60 (m, 14H), 7.90 (d,
2H)




T*"10%00& () - L!

10" 109% 0& ()-3"10% 0& () -

1000yyyzzz$z‘%z}"F410
10" " 10% o0& () -
10" 10% o0& () - 3 &"10% o&

()-3)"10% o0& ()-

*"10%00& ()-L!y9$@0% o(0& ()- @yyyyyyy| bC410
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"10% o0& ()-3""10% o0& () - 3 10% o0& ()-3"%' znzozrzzzzu] 410
"&"10% o0& ()-3)" 10%0& ()-3zzzz{{{
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{{{A D{E{b{c{}"F410
1""10% 0& () -

3" 109% 0& () -3""109% 0& ()-3"10% o0& ()-3"c{h{{{{{{{u] C410

1"10% 0& ()[-3"& 10% o& ([)- 3) "10% 0& () - 3" & 10% o0& () - 3) " 1PHq&1 Ghra3 BT 71 81 j
| k] n] W x*?410
1" 10%0& ()|-3"10% o& () 3""10% o0& ()-3"10% o0& ()-3" 1()%H&JMR(3VM1pbm|,| |11}
AF410 1" 10%0%%@? fno&() 3" 10%0&%‘) 3"10% o0& ()-3"|1}}}}}}u] C4Lo
1"10% 0& () %& () - 3) " 10% o0& YHCHIR" 1005 0& () - B)seleotam& of Y 1# $
194 Y} }cD41G s/rete i
1"10% 0& ()}- 3" 10% 0& ()-3"" 10% 0& () - 3" 10% 0& () - 3" " 10ABEYE %‘ﬁ"ﬁﬂ’?x}y}z}
{}1}}}}~sh]l< £10% & ()- |10'0 10' 0 [min])?
10' 0" 10% 0&()=3""10% 0o {%u 3"10%0& ()=-3"11MWWV I T:-shl< CIOW& ()---
S510% & ()-|o 109447 ()- | sSMLO% & ()- SSMLE%E & ()- SL06@ &, )4H), 2.20 (,
%1 zd| [ 9sh] 4! ()- 0, 10%& ()-0 A10% ()- (
@o%aT& () -f &(ﬁ%@% fdhsovU4< , : - %H)%%%%d‘%’ 43
610% & ()- |[L* Q&@Q() 0%&( 189 & &0 -
“"10% & () - @row&s(; ' 0%&( 9. 1006 & ()] @’ ﬁ%?’gquuis 2H),
H"10% & ()-, '10% & (){ ~"10% k@\m M()(s 2H) 6.80-7.80
W& () 1 % q"
SMLO% & () !vi< @, mLQ% q" & () (m 14H), 8.00 (d. 2H)
148 HC CH, 1.20 (t, 3H), 1.60 (m,
(from I and P O 4H), 2.20 (t, 2H), 2.40
2-[4-(chloro- o} , 3H), 2.50 (m, 2H),
MG KOEK (s, 3H) (m, 2H)
methyl)phenyl]-5- Ny o 2.70 (m, 2H), 2.80 (m,
methylpyridine by ]O 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_0 (N
process E) o] Lg
HO
J\O\/N%




3109 & ()-f ~)"109& ()-, ~)"10% & ()-,!1<KY|[:vUi< &Q "10%" & ()-
109" & ()- &10%!& ()-- @O0%"& ()- @O09Y®& ()- ,,ml0%H & ()-'||[:vUd<
y7Z10%" & ()- s610%"& ()- ts 110%q"t& ()- S/ 10%"& ()- 8&K("10%"& ()-
810%g" & ()-vU3<! & "10%& ()-m J & "10% "q & ()-m T& "10% "{ & ()-m
flO%&() 109" 10" 109" fY: @0%" & ()-|[;vyU3<! % 10% & ()-J "1 10% & ()-T
'10% & ()- 10% & ()-3 10% & ()- yFSlO%&@) {Z9,310" *7"10% & ()-f
$310% & ()- 0@O%W & ()- -310% & ()- ! “1("10%& ()- (I ("10% & ()-bA310" *
L& 109% & ()-_D3"10%"~& ()- Y 3"10% & ()- @O0% & ()- yl0% & ()-10"10"

{Z8A310"!, & "10%& ()- 5#"10%" 0& ()-& @ 10% & ()- @ | I0YPRydidal dfta:
"1098S& ()-|- " 109% & ()- |1 abch| pdX710" 109 & ()-10"101"10" B-10% & ()-
& "10%& ()-| 8 & "10% & ﬂl ()- R&"10%& ()-ht][:dx710" S1OMIR: (§)in ppm, )
o (- SHIBR 1  ° 10MPEER) | o aoou ey e b ) - 1
108 0 IO O] TG 108 010 L ppasieenionim
[min])”
150 o 1.60 (m, 4H), 2.20 (t,
(from 135 and [?\"N'V\)LOMG 2H), 2.50 (m, 2H), 2.70
2,4-difluoro- o (m, 2H), 2.80 (m, 2H),
phenylboronic - one 3.60 (m, SH), 3.90 (s,
acid by process F) 3H), 5.00 (s, 2H), 6.80-
" 7.60 (m, 13H), 7.90 (m,
2H)
151 o 574 (M+1), Rt=3.24
(from 150 by EP\”N’\’V'LOH
process E) ‘ :')
O F
152 o 1.60 (m, 7H), 2.20 (t
(from 135 and ?\”NWOMG 2H), 2.50 (m, 2H), 2.70
4-ethoxyphenyl- 0 (m, 2H), 2.80 (m, 2H),
boronic acid by OMe 3.60 (m, SH), 3.90 (s,
process F) 3H), 4.10 (g, 2H), 5.00
5:,)3 (s, 2H), 6.80-7.60 (m,
14H), 7.90 (m, 2H)




. DI[:vW410 '1M10%"t& ()-@X "10%"&& ()-@ "10%"j & ()- '"10%"té& ()-
T"1098&& ()- @' "10% "t & () - @YPj kI n{ [ NA41010~" ~10~"~10~"~ 18" 10%" ~& () -z
'/"10% "t & ()- \/"109R"&& ()- ')"10% "t & ()- ,' Z109&"'&& ()-nrul[: NA41010
"9"1090'D& ()- N9"10% & ()- ~4"10% & ()-- 4"10% & ()-- ST 10% & ()-f
109% & ()-uK[ 2{1|[: NA41010 @.f 10% & ()- ' "109% ()-, 5 '"10% "\ & ()-
@10% & ()- f@SI0% & ()- "& "10% "1 & ()128B-09vU410 , g 10% & ()-g
y10% & ()-10"10"10" 910% & ()- ,4g 10% & ()- @210% & ()-9D|[: vU410 5
'10%"1& ()- 5 "10%"1& ()- 9"109%"1& ()- ~9"10%"1& ()- ,9"10%@ @ ()-
sG'10% & ()F T[:VUAI0 [5I0% & ()- 0 S, [0%H& ()-F D 5, 10F; & T

: y
S, 1098& ()-F YL10% & ()-| ' > "10%":& ()- ' ()*/kvU4l0 |s100&&& ()-
y109%&" &&' ()} 10" 10" 10" ;I\/[LO%& ()- 810% & ()- F710cV&Ia)NMR>qa[mxppmlo

f109&" &&' () O - ml Sg10% 109&" &&' () - |L10%&
"109%&" && 8 iﬁﬁwq vU410 2 ] gi}é} cyre3 3 y10%4." &el(e):tI@%ﬁmLC/MS
y10988& () -3 310%& && () -| +109%&" && ()- 10%&"&& ()-z;]1" ?fllasskmtﬁww%}gﬂ‘f) .

y109% & ()- 108" &108&" &108&"1& 5 10%&"&& ()- T s-10% & (
) 10%&&&&! () - Teny| [: bUAT0  3L10% & ()- 10%& ()- " 10% & (Ymin)@O%R& ()-
| 0, ! - ! of

‘@O0%: ()- J0@O0%R ()-| ]S ()- . $1006& ()-
#10% & ()- [T 153 oH, 1.50 (m, 7H), 2.20 @,
(from 152 by Q 2H), 3.40 (m), 4.10 (q,
process E) HO O O 2H), 4.50 (m, 2H), 5.00
HoO’KOT} ® (s, 2H), 6.70-7.80 (m,

N

19 14H), 8.00 (d, 2H)

154 o 1.60 (m, 4H), 2.20 (t
(from 135 and ?\"NWOW 2H), 2.50 (m, 2H), 2.70
3-cyanophenyl o (m, 2H), 2.80 (m, 2H),
boronic acid by OMe 3.60 (m, SH), 3.90 (s,

process F) N® 3H), 5.00 (s, 2H), 6.70-
8.20 (m, 16H)

155 Ng 1.50 (m, 4H), 2.20 (m,

(from 154 by wojo  J 2H), 3.40 (m), 4.50 (m,
process E) HOJ?\Q\, O 2H), 5.00 (s, 2H), 6.70-
Ny o 8.20 (m, 16H)

156 o 1.50 (m, 4H), 2.20 (t
(from 135 and (?\”NWOMGJ 2H), 2.50 (m, 2H), 2.70
3,5-difluoro- 0 (m, 2H), 2.80 (m, 2H),
phenylboronic oM 3.60 (m, SH), 3.90 (s,

acid by process F) F F 3H), 5.00 (s, 2H), 6.80-

7.60 (m, 13H), 7.90 (m,
2H)




109" h& ()- 109% & ()- .|[:bU410 ! F7z10% & ()- &B10% & ()- 4t10% & ()-
1IMLO% & ()- )L109%& ()- YL10% & ()-.]”_ gs|vU410 MLO% & ()- ,:10% & ()-
, @O% ()- 109 & ()-10"10"10" Y:&10% & ()-<CM Z9vU410 &z109%& ()-! 08&210%

& ()- S3 104 & ()- SF10% & ()- 910% & ()- T 109" h& ()- MJZc. 1| [: vU410
110% & ()- e} & 10%"y& ()- *109% & ()- ':10% & ()- & 109%& ()- r

8&210% & ()- 1] obU410 f10% & ()-10"10"10"™ 128-10%8 & ()- 810% & ()- 710% & ()-
310% & ()-SO|[:bU410 10% & ()- SMIO%W & ()- , 10%" #& ()- Z10% & ()- Tsl0%

h& ()- Ys10% & ()-0Zn| Z9bU410 “F""10% & ()-s! F'"10% & ()-s s10% & ()-
8109 & ()- [ 109 & ()- [L0% & ()-nSVVI[[>141010"310% & () -PhyNéaath & (] -
410% & ()- B10% & ()- .109% & ()- *"10% & ()- SbA41010" |51094"& () - @
310%" & ()-| :10%"& ()-| y109%g" & ()- 10%" & ()- 10" 10" 7| Y HINMRLGLApHS,
10%" & ()- (@S 10%"& ()} S /F10%g" & }% "9 "10% + & ()- \9 "10% #\ & ()1
& 10%" & ()} S} ~BA 0g"| 10% +l & (YW 109 & ()- | sehagtign))or LG/MS0%
& ()- 10% & ()-10g"10q"|| B5410110 &10% & () - & (mass/retention time
[min])?
157 FoaoF 1.50 (m, 4H), 2.20 (m,
HO O

(from 156 by

2H), 3.40 (m), 4.50 (m,

process E) HO)?\Q\/ 2H), 5.00 (s, 2H), 6.70-
NL& 8.20 (m, 15H)

158 HSCC'—('}"Ha 1.40 (s, 9H), 1.50 (m,
(from 135 and 4H), 2.20 (t, 2H), 2.50
4-tert-butyl- Me0£O (m, 2H), 2.70 (m, 2H),
phenylboronic MQOOKOT:{\ 2.80 (m, 2H), 3.60 (m,
acid by process F) N% 5H), 3.90 (s, 3H), 5.00
(s, 2H), 6.80-7.60 (m,

14H), 7.90 (m, 2H)
159 CH 1.30 (s, 9H), 1.50 (m,

(from 158 by

4H), 2.20 (m, 2H), 3.40

process E) HO O (m), 4.50 (m, 2H), 5.00
O
Hok@\, (s, 2H), 6.70-8.20 (m,
" Of 16H)
160 O F 602 (M+1), Rt=3.56 ¥
(from 135 and MeO. O F
°
2,3-difluoro- Meon O
N
phenylboronic | O:

acid by process F)
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&y sicAllhE. & (
f JTO% & ()- 0

) - H-NMR (0 in ppm,
% &'_()-]) "10% &
ofdlesion)) ~ord.C/MS
(mass/retention time

[min])”

(from X and 2-(3-
chloropropyl)-
1,3-benzoxazole

by process D)

%Z
e

EtO O

161 F 1.50 (m, 4H), 2.00-3.50
(from 160 by HO O F (m), 4.50 (m, 2H), 5.00
(@]
process E) HOK@E (s, 2H), 6.70-8.20 (m,
™ 05 15H)
162 1.40 (t, 3H), 1.50 (m,

6H), 2.20-2.80
10H), 3.60 (m, 2H),
3.90 (s, 3H), 4.10 (m,
4H), 6.80-8.00 (m, 12H)

(m,

163

531 (M+1), Rt=2.95 >

(from 162 by "0¢° 5:2
process E) |-|oo ‘LR JJ
4

164 Et0L,O0 H,.C Eﬁ% 1.40 (m, 16H), 2.10 (m,
(from X and 0 tk 2H), 2.30 (m, 8H), 2.60
4-tert-butyl- MeOk@\NHaco CH, (m, 4H), 2.80 (m), 3.50
2,6-dimethyl- (s, 2H), 3.90 (s, 3H),
benzyl chloride by ]\© 4.10 (q, 2H), 5.00 (s,
process D) 2H), 6.90-7.40 (m, 8H),

7.90 (d, 2H)

()-F
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166
(from X and 2-[4-
(chloro-
methyl)phenyl]-

1,3-benzoxazole

1.20 (t, 3H), 1.50 (m,
4H), 2.20 (t, 2H), 2.50
(m, 2H), 2.70 (m, 2H),
2.80 (m, 2H), 3.60 (s,
2H), 3.90 (s, 3H), 4.10

by process D) (g, 2H), 5.00 (s, 2H),
6.80-7.80 (m, 12H),
7.90 (d, 2H), 8.10 (d,
2H)
167 579 (M+1), Rt=3.42
(from 166 by HO 5;2
process E) 0
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10" D [: @10"

y10%g" & ()Eoﬁ\lo 10%Ns910%
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QL Hj
N

"1
10% &

()- R "10% & ()-

(
&

387. (MDY Ry 44) 2
DG j kl gvUs510
()- 810% & ()-sW510

cyclohexane by

process D)

by process D)

169 545 (M+1), Rt=3.19
(from 168 by HO O Q

process E) 0 gH
QL
%
170 E10L0 1.00-1.70 (m, 18H),
O
(from X and oo L& Q 220 (t, 2H), 250 (,
e
(bromomethyl)- N 2H), 2.70 (m, 2H), 2.80

(m, 2H), 3.70 (m, 4H),
3.80 (s, 3H), 4.10 (q,
2H), 6.80 (m, 2H), 7.20
(m, 2H), 7.30 (d, 2H),
7.90 (d, 2H)




10%"& ()- 109%"& ()-v  10%"& ()-xX@10v  10%"& ()- 10%"& ()-v
109g" & ()- 10%"& ()-v pX<510 10%"& ()-v  10%"& ()- 10%g"& ()-v
10%" & ()- 10%"& ()-sW510 10%"& ()- 109%"& ()-v 109" & ()-
109" & ()-v 109" & ()-xX@10v 109" & ()- 109%"& ()-v 109" & () -
109" & ()-v pX<510 10%"é& ()-v  10%"& ()- 10%"& ()-v  10%g" & () -

10%9" & () -"&sW510 10%" & () -

109q" &-(B2v 1

0%" & () -

Physical data:
'H-NMR (& in ppm,

(from 170 by

process E)

Example Structure selection)” or LC/MS
(mass/retention time
[min])”
171 HO_O 1.00 (m, 2H), 1.30 (m,

4H), 1.70 (m, 9H), 2.20
(t, 2H), 240 (t, 2H),
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
(from X and
(bromoethyl)-

cyclohexane by

1.00-1.70 20H),
2.20 (t, 2H), 2.50 (t,
2H), 2.70 (m, 2H), 2.80
(m, 2H), 3.60 (s, 2H),

(m,

(from 172 by

process E)

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)
173 HO O 1.00 (m, 2H), 1.20 (m,

2H), 1.40 (m, 1H), 1.70
(m, 10H), 1.90 (m, 2H),
2.40 (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)
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7.90 (d, 2H)

A8 &O( ) {m,
510(/ > i
-1 [ vUi

SIT|[:y

3r 3t 344
109 & (

109&#

(m, 2H), 2.40 (t, 2H),
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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)
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@' 10% & ()-- ~"109%R"2& ()-9-! “"10% & ()-9JELEMENECETEFF6GyX711 ylLz
10% & ()- @'10%& ()- @'10% & ()- yl0% & ()-10"10" &10 3.10% & () -
6GdG HUHXHI3Z Y8y X711 90" 10 & ()= Sy 109 & ()~ (J.U P¢y515a‘fﬁh’t£°& 0 -
a’9"10% & (1) -! 9" 109%@@ () - If JJJIKKK{ z=071101 "I @O% "I & ()

6" 10% "1 & ()--'16 109 X & ()-- @BL0% & ()- @3f 10&&-1(1\)MR@fm§; & () -
KKKKK&L(LLHA71101"1 L"10% "-& ()- $S10% & ()- @10% &) ()- @10%
yy10% & () -|10l E{xmplq LdNMVIVANN| [ : A7 Steture ¢ ° 5 1096 & () -selestidn) A&oTLEZ/M}S
L310% & ()-| 9Y(10% & ()-| @Y10% & ()- S L"10% & ()- NN\IN&[I\IN%
yS109 & () ff10%& ()-| 109% & ()-10"10"10" S& 10% & ( RShehtion time
, 9t 109% & ()|- @OOPdPt PvP||[:}\; 1101 "1 9%0% & ()- y '10% & @] n]j2L0% & [) -
"&3"109%6 & ()-  &3"10%&\()-) S100& ()- vPyPPRARNRRI[:}\: 110 @ 10% K () -
S, 8310% & (|)- 6"1PP6 & ()|- SOS 10% & ()- V.' 10%H§L ()-) |®q 1098K), (). 3RRRK
SVSyX7110 f|f 10%! & ()- {ym 10% &'Hg o @ 10% &J() -
f10% & () - 10"Gom 761 0% & () vaas SuSTyY| yX7110 11301 0b7Q: (. s4H),

&3" 109" #8& |( 09" ] & 09%& (J- 1 mo% &
1096 & () - URUS Lf@l:%y yx711¢*0 "()- oL t°10 )(5-90 ém()z_H), 2.40 (t,
L't 10% & ()|-

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 HC 0.90 (d, 6H), 1.10-1.70
(from X and o & C’;aH (m, 14H), 2.20 (t, 2H),
5-methylhexyl- Hs%lk& J/ﬁ ? 2.50 (t, 2H), 2.70 (m,
bromide by NH:O) 2H), 2.80 (m, 2H), 3.60
(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 0.90 (d, 6H), 1.20 (m,

CH,
(from 178 by Ou‘(]T} J/(‘cm 2H), 1.40 (m, 2H), 1.60
HO

process E) o (m, 1H), 1.70 (m, 4H),
L@ 1.90 (m, 2H), 2.40 (1,
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)

A i |

OI\)

process D)
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"10%"f& ()- 1"109%"k& ()- 2 310%"I1& ()- 310% & ()-|
\\$\]]]]]|[NA41110J10J10J 9*"10%)& ()- 09*"10% & ()- N19*"10%& ()-
1°9%"10% & ()- 29*"10%=y& ()-] "~ A -IBSNAGLL10 . F10%" h& () - @ F10% () - @
Y 104 & ()- T 104 & ()- T 10%& ()- @O%W& ()-__aaa a|[:NA41110 210% & () -
+10% & ()- & 10% & ()- f10% & ()- 91 "1094"1& ()- 9l "109%' D& ()-
al aaaaal [: NAM1110 ' 100& ()- @YO0R & ()- SHII0OB & ()| T oVasa()-T| f @ @
109 ()-f :[10% & () - abb¢d8ddd| [ : - 410" ,8S 10% & ()- , BS 100&' ()- 4S
109% & ()- |YIT 10% & ()1 .V, g 10%&() Gl ' 109" T& () - GBODRaSAAA; | ) P

10%" =& 0% & () 109 () -g 0% & () - _
S10% &' (5)1 %’Egﬁgggm [: A410" f31(§¥f"8 W9-s of s 10% &Sflyctlon)'ie;%@/wﬁ

&10% & () - 3 109% & ()- [3"10% & () -g' h- h4h7hDhh| [ : A41p @S%%g 06 & ()
Y'10% & ()4 .10% & ()- HOF"10%! & ()- F'10%& ()- S b1

hh<i [iii<j|[:A410" , 4z]0% & ()- @10% & ()- @S 10% & () - fmi@)® 10% ()-T
@10% & ()1—S3+S 10%W & (V)-<j > 2| @A Fj LjjjyX71Q" 7 10%& Q- g 10% & ()- ;(

9S10% & & ()] T 10%& (nel T 10%
L4" 109% &'(% y@ﬁ?ﬂh’éﬁw 'I‘Q X710" 3(2&1 S0S 10/7FRs 390 (mg2HyR60-
=& () -! <U&|190MofmeBkIL] - &5 10% ()00 "yF 1%78@(1@ v @Pm@%@?@' ‘4

Z109% & ()-th f 1098 ()-10" 10" 10" 13 109% & () - ] kIII|[ 307 10, SH)ES. 2098 (
E 10% & ([2H), 41004 &H),) 4.40

10% & ()- |10% & ()- 0%&&)
10% & () - ppppbf2- ptm:ryw 10" &ydliDo
y10% & () - ethygbco 1@)& & ()- quc F| Ss

w "Toss OZ(éLP%I),( 500 (s, 2m),
T

u'
a% 10% & ( - & 10%&()-
10% & ()-" Ww ]<10 , T 10% & () - 6.80-7.60 (m, 14H),
y109% & ()-10"10"(10"L10% & ()- m&10% & ()-m % 10% & ()}
7.60 (m, 2H)
181 oCHs 1.00 (m, 4H), 2.20 (,
(from XII and Mo 2H), 2.50 (m, 2H), 2.70
4-(chloromethyl)- (m, 4H), 2.80 (m, 2H),
#methoxy- 3%“\0\N B\ 3.60 (m, SH), 3.90 (s,
1,1-biphenyl by LQ 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)
H, 1.60 (m, 4H), 2.20 (t,

182

ot
(from 181 by o0 2H), 3.00 (m, 6H), 3.80
process E) 0 LK (s, 3H), 4.20 (s, 2H),
HOH\O\N o 5.00 (s, 2H), 6.80-7.00
]\Q (m, 5H), 7.50 (m, 8H),
8.00 (d, 2H)




RvWagvi vl vvv| [ ~]<10" :10% & ()-- ¥y S 10%W& ()-- 910%W & ()- 10% & ()- 0&
10 & ()-3 | & 10%& ()-3 vwwxyy|[9~] <10" ! & 10%n& ()- a & 10% & ()--
y& 108 & ()- L'10% & ()-: y' 10% & ()- yS 10% & ()-zy' z zcztzuzvzwz| z| obU410
y10% & ()-'10"10"10"- "6&10% & ()-9 81l0%W & () - SI 410% & () -
T&10% 1 & () - zp{{{{I/||[:bW10 ,YIOW & ()-' YylO®W& ()-- YIO®W & ()-3
109 & ()- s4 10% & ()- @ 10% & ()-/| 2|'8¢F#} U}Z}{ZQbU410 'P10% & () -
fYLO% & ()-! yg 109%& ()- yg 10% & ()- 9L10% & () -
0AO% & ()-2Z}\}~aw Z9, 410" @D10% & ()- 1 ,"10%"E& ()-M ","10%R 2 & ()-M
k', "10% & ()-Mp, " 10% &[() - M q#SI0V& () - =>?H L410" @I0%hlii%& (- B+ h
[110% & ()-|4*h [110% & (|)-4* yl0% & ()- S10% & ()-10"10"ET ncCL410"| h
[110% & ()-|4*h [110% & ()-4*h [!10% & () 4*(h [110% & ()HLNMRﬂiéthpx[n' 10%
& ()-4*mvd@410" #3%eY!'lh [!10% & () 4* h %' 10% & ()-4th g 10% h
[110% & ()-|4*#5$8PPIFL04Th [110% & ()SHIE 11096 & () - 41#8 étwrﬁ [or
' ' ! ' * 0,
& ()-4*h [10% & ()-4*h|[!'10% & ()-4*h [110% & ()-4 dnoflnjiasslrét%r())t% é' 10%
& ()-4*h
[min])®
183 @v 1.50 (m, 13H), 2.20 (t,
N
(from XTI and Y \O\( o 2H), 2.50 (m, 2H), 2.60-
methyl 5-bromo- o 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
i N
(from 183 using ?\/\ /\OEOH
trifluoroacetic
acid) 0 8H3
1) NMR conditions: d6-DMSO, 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:
10%

acetonitrile; flow rate: 0.5 ml/min; detector; UV 210 nm

acetonitrile/HO (0.1% formic acid); gradient: acetonitrile to 90%



[110% & ()-4*h [110% & ()-4*#3%$eY'h [110% & ()-4*h [!10% & () - 4*cC041h
[110%h [110% & ()-4*h [110% & ()-4*h [110% & ()-4*h [!110% & () - 4*#3%eY! h
[110% & ()-4* & d@41h [!10%3$eY!h [110% & ()-4*h [110% & ()-4*h [!10%
& ()-4*h [110% & () - 4*#3$eY! ' / 12GHQIHO41h [! 10%#3h [!10% & () - 4* #3$eY! h
[110% & ()-4*h [110% & ()-4*h [110% & ()-4*h [!10% & () - 4* QUWWopqr scG+4h
[110% & ()-4*h [110% & ()-4**h [!110% & EN3Z*#3$eY! h [110% & ()-4*h [!10%
& ()-4*h [110% & ()-4*sgG+4h [110% & ()-4*h

Example 185: Methyl 4-{[(2-{ 5-fluoro-2-[(4 -methyl-1,1 -biphenyl-

4-yl)methoxy [phenylJethyl)(5-methoxy-5-oxopentyl)amino ]methyl}benzoate
F

COOMe

al N/\/\/
COOMe

H
K,CO, O

COOMe

447 mg (093 mmol) of methyl 4-({(5-methoxy-5-oxopentyl)[2-(5-fluoro-

5 2-hydroxyphenyl)ethyl]amino}methyl)benzoate from Ex. XII 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, 5H), 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, 2H).

15
Example 186: 4-{[(4-Carboxybutyl)(2-{5-fluoro-2-[(4-methyl-1,1 -biphenyl-4-yl)-

methoxy |phenyl] ethyl)amino ]methyl}benzoic acid

AN CO0Me COOH
N N/\/\/

NaOH

—

5 L 9
g 4

F.
3 F,



[110% & ()-4*h [110% & ()-4*h [110% & ()-4*h [110% & ()-4*#3%eY!' h [!10%
& ()-4*hD+4h [!110% & () #3%eY'h [110% & ()-4*h [110% & ()-4*h [110% & ()-4*h
[110% & ()-4*#3%eY! hL04h [!110% & ()-4*h [110% & ()-4*#3%eY' h [110% & ()-4*h
[110% & ()-4*h [110% & ()-4*h [110% & ()-4*dD04h [!10% & [!10% & ()-4*h
[110% & ()-4*h [110% & ()-4*#3%eY!'h [110% & ()-4*h [!110% & ()-4* _C04h
[110%h [110% & ()-4*h [110% & ()-4*h [186% & ()-4*h [110% & ()-4*#3%eY! h
[110% & ()-4*345<>? C04h [!10% h
045 g (0.69 mmol) of methyl 4-{[(2-{5-fluoro-2-[(4methyl-1,1>-biphenyl-
4-yDmethoxy]phenyl }ethyl)(5-methoxy-5-oxopentyl)amino]methyl }benzoate  from
Ex. 185 is dissolved in 8 ml of methanol. 0.5 ml of aqueous sodium hydroxide
solution (45%) and 1.5 ml of dichloromethane are added, and the solution is stirred at
5 RT for 8 hours. The reaction is extracted with diethyl ether, the aqueous phase is
acidified using sulphuric acid and extracted with ethyl acetate and the extract is
filtered through Extrelut and concentrated.
Yield: 245 mg (57.3% of theory)
'H-NMR: (300 MHz, MeOD): 1.60 (m, 4H), 2.20 (t, 2H), 3.00 (m, 4H), 3.20 (m,
10 2H), 4.20 (s, 2H), 5.10 (s, 2H), 7.00 (m, 3H), 7.50 (m, 4H), 7.70 (m, 6H), 7.90 (d,
2H).

Example 187: Methyl 4-{[(5-ethoxy-5-oxopentyl)(2-{[5-(4-phenylpiperazino)-

pentyl]oxylphenethyl)amino Jmethyl}benzoate

=
!

15

0]

N
0% o
)
<N)
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.



[110% & ()-4*h [!110% & ()-4*h [110% & ()-4*h [!10% & ()-4*#3%eY' h [!10%
& ()-4*?@Y dedH04h [110%h [!10% & ()-4*h [110% & ()-4*h [!10%
& ()-4*#3%eY'h [110% & ()-4*h [110% & ()-4*ecC04h [110%h [!10% & ()-4*h
[110% & ()-4*h [110% & ()-4*h [110% & ()-4*#3%$eY' h [!10% & ()-4*| HO4h [!10%
#3%eY! 'h [110% & ()-4*h [110% & ()-4*h [L10% & ()-4*h [!10%
& ()-4*#3%eY! [?204h [! 10% [!10% & ()-4*#438eYih [110% & ()-4*h [!10%
& ()-4*h [110% & ()-4*h [110% & ()-4*I H 4h [!110% & ()-4*1#3%eY' h [!10%
& ()-4*h

Yield: 66.0 mg (28.83% of theory)

'H-NMR (300 MHz, d®-DMSO): 8= 1.12 (t, 3H), 1.44 (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 [P\AAQTJ)
N-(4-chloro- & E\
phenyl)- N T
piperazine) (N:l

602 (M+1), Rt=3.60
189
(from 108 and /\©\ﬂ/0\
N-phenyl-

0% o

?
G

piperazine) j

Q




[110% & ()-4*h [110% & ()-4*h [110% & ()-4*h [110% & ()-4* gC, 4h [!10%
& (#3$eY'h [110% & ()-4*h [110% & ()-4*(h [110% & ()-4*(h [!10% & ()-4*h
[110% & ()-4*'/0hD, 4h [!10% & (##3$eY'h [!110% & ()-4*h [!10% & ()-4*h [!10%
& ()-4*h [110% & ()-4*h [110% & () - 4*0789; <=>hL04h [!10% & ()-4*h [!10%

& ()-4*#3$eY! h [110% & ()-4*h [110% & ()-4*h [110% & ()-4*h [!10%

& ()-4*>?WabcdhL04h [110% & ()-4*h [! 1099& ()-4*h [!110% & ()-4*h [!10%

& ()-4*#3%$eY! h [110% & ()-4*h [!10% & () - 4*def gh} ~hDO4h [! 10% &#3$eY! h

Physical data:
'"H-NMR (3 in ppm,
Example Structure selection)” or LC/MS
(mass/retention time

[min])®

601 (M+1), Rt=2.43

s

190
(from 187 by
process E) N
éﬁ
635 (M+1), Rt=2.58

?V “@jr

191 E\

0? o

(from 188 by

2z

/\
/

process E) N
<P
192 559 (M+1), Rt=2.11
(from 189 by N/\©\[OH
process E)
[Nj O OH
N
193 SHSO 1.50 (m, 4H), 2.40 (m,
(from I and 0 Br 4H), 2.70 (m, 6H), 3.50
: HyCo
1,3-dibromo- N (m,2H), 3.60 (m, 5H), 3.90
o
propane by L@ (s, 3H), 4.00 (t, 2H), 6.80-

process D) 7.40 (m, 6H), 7.90 (d, 2H)




[
h [110% & () - 4*#3$eY! h

[110% & () -

110% & ()-4*h [110% & ()-4*h [110% & ()-4*h [!10% & () - 4*#3%eY!
[ 4%h [110% & () -

4%h [110% & () -

~hM@10 10
4%h [!10%

& ()-4*yoN-3 /3"10%#& ()-t 310%wW& ()-w T d10%#& ()-t 0 *10%+#& () -

y, 109& ()- f10%t& ()-10 y?UX{Z9-3 /
"SS 109%& ()-S,!'SS 10%& ()-S Y

&' 109F#F& ()-dH, 3"
#& ()- ' 110%& ()-_C,
| 10%¢& ()- ' ! 10%¢& ()-gG, 3"

| 109%4& () -

311008 (O
| 1098 ('

SYA0%t& () -

"1 1094& ()4#3Q
1 10%+& ()- ("
| 10%¢& () -

| 109%4& () -
| 109%4& () -
RN 10%#& ()

#10%#& ()-T SF"- 10%& () -

"1 109%& ()-"' ! 10%
"1 1094& () - #3G
"110%#&()-‘

10%t&' () - #3Q@ " T 10%F&
Y()- 0 110%H () -#3G ) *d@3
'110%& () -"|' ! 10%#& ()

109%+&' () - | io%#&é?‘j’mg’ 14

#& ()-"

048& ()-#3G |' 1 10%4& () -
"110%8& () <[ 1 109#& (
0%t& ()- ' 1 10%t& ()- "1

| 1T09VEME () -1 100MM.! () -

e () -

Y-hD, 3
| 109%+&#3G '
*056NOVdH, 3
1! 100628 () -

"110%t8 () -
- #3G
109%& () -

&1 100AMNK () -

'110%#& (#3G T T I0%FR

1109%#& () -

I 10%#8&#3°

%XYZPE-L( rcGg 3
)-rtucC, 3’

" 110%#& () - hL,

1109%#& () - "1 10%#& () -

& f109HNR

"1 1094 U—)-NEME!(B i PO () -
1 10%

'110%4& ()-#3G @

| 109%4&
: .10W§ () % H ovele O-
&% ' 1 109%:& () - #3G [ ' 1 10%
| Belogien)” o1 %‘MS()-"llo

2 %ass/# ei‘gg}%?g ttrsle 0%& () -

3@ 11
llO%#gm q YROSEME: () -
()- 10#10#

d@ @' ! 10%+8&' (#3194 10084ME () -

4567dH, @ 10°
| 109VENE () Mt ong

| TO%VEME () - 13-

)_

dibromobutane

by process D)

109EME () -
78H|\:|3ISQQXh

| T@AKNE () - | 109w
21 1 10%VEME! () -

@ 109 () -
N

NBSQ )(m, ! 4H94Mﬂ|\m (On,| 1#3=!
' g%k@ é%l) 2.50 (1,
2H), 2.70 (m, 4H), 3.40
(m, 2H), 3.60 (m, 5H),
3.90 (m, 5H), 6.80-7.40
(m, 6H), 7.90 (d, 2H)

195
(from 193 and

1.50 (m, 4H), 1.90 (m,
2H), 2.40 (t, 2H), 2.70 (m,

(from 195 by

N-phenyl- i ) 8H), 3.10 (m, 8H), 3.60
piperazine) HﬁD%\O\N (m, SH), 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)

N
process E) o (g [N]
QL 1
e
197 OH 1.50-2.80 (m, 20H), 3.60

1(t, 2H), 6.50-7.40 (m, 7TH),

(s, 2H), 3.80 (m, 6H), 4.00

7.90 (d, 2H), 8.20 (d, 2H)




#3=!1 1090#M& () -

| TO9VEME () - #3=!1 109N () -
| 109OVEME () -
#3=12{d@ @ 10%#3=! | 109%0#M&' ()- ! 109%MME ()- ! 109%MME ()- ! 109%MME () -
#3=11 L, @ 109%#3=! 109HME () -
| TO%VEME () -

| TO%VEME () -

| 1090ENE: () -

| T09%VEME () -

| TO9OVEME () -

| 109VEME () - XY bdi 2> @ @ 10981 10%ME! () -
| T090VEME! () -

| TO9OVEME () - | 109EME () - | T0%VEME () -

| H, @ L09%NE ()- #3=!! 109%KNE () -
| 1090EME () - ! 109EME () - #3= hLO@ 1090KM2 () - | 109%EME () - ! 109%EME () -
| T09%VEME () - gG0@ 109%VEME (! 10%VEME () -

| 109EME: () -

Example

Structure

Physical data:
'H-NMR (8 in ppm,
se]ection)') or LC/MS
(mass/retention time

[min])®

198
(from 194 and

1.50 (m, 8H), 2.20 (t, 2H),
270 (m, 12H), 3.10 (m),

(from 198 by

N-phenyl- GVNNEQCH:’ 3.60 (m, SH), 4.00 (m,
piperazine) % 5H), 6.80-7.40 (m, 11H),
Kk, 7.90 (d, 2H)
N
ENJJ
199 OH 1.50 (m, 8H), 2.20 (t, 2H),

2.80-2.50 (m, 12H), 3.20

process E) @(O\'N‘/V\JSOH (m, 4H), 3.80 (s, 2H), 4.00
(t. 2H), 6.80-7.40 (m,
iN 11H), 7.90 (d, 2H)
()
g
200 1.50-3.20 (m), 3.60 (m,
(from 193 and (?\LN 5H), 4.00 (m, 5H), 6.80-
N-2-methyl- J /\O\(O‘CHS 7.40 (m, 10H), 7.90 (d,
phenylpipera- [:] Ho\l © 2H)
zine) Q 8"’3
H,C




| TO%VEME' ()- ! 10%ME () - ! 10%vEME' () - #3=! (! 10%¥M8 ()- | H @ 10%VEME () -

#3=1110%vEM ()- ! 10%VEM ()- ! 10%HM ()- ! 10%HM ()- #3=I X[ bil|[:-@10%

Ps! 1090 & ()- Cs!10%& ()- |IN WL0%#& ()- 910%t& ()-- 910% & ()-
210%#&() In>|[:-@10% 210%¢& ()- .z 10%#& ()- .z 10%& ()- "s'"10%& ()--

1096#S& () - L&t 10%+& ()-vZ: ! 10%OM 10%N & () - DM 109N & () -

flO%N’&() 10#10#10#- 510%t&' () - - 143 -

410%#& ()-"dDvZ: ! 109%ODM 109 & () - DM 109 & () - DM 109 & () - DM 109\ & () - DM

| 109V & () - DM 109 & () - "6KRSXZ{ ?vZ:!10%DM 10%N & ()- DM 109 & () - #3$" K! DM

| 109 & () - OM 10%N & ()- DM 109N & () - 2\ ast z~{_?vZ: 11090 3§%ANa&ial ) - DM 109N

& ()-#3% K 109N & ()|- DM 109 &' () - DM 109 &' () - CC\/ZI 0%DOM 109N &} () - DM

| 109 & () - #38$ K! DM 109V &' () - DM 109 &' () - DM 109 & mmaﬁmmﬁw&()-w

| 109N & () - 9 & ()|- DM 109N & { ) - #3$" KI DM 100 fpm 109N & () - D, : DM
| 109N & (#33[ K! | & () - DM 109N - DM 1094 & ()S-e lqn) AF &GYISH3%" K hL
0: DM 10%N & |() - DM 109N|&' () - #3$" KI DM 109 & () - DM 10%N & () - DM 100N &1 () - DM

| 109N & () -
%L, : DM 1094 & ()- DM 109N & () - DM 109 & () - DM 100V &' () - #3n]iR DM 109N & ()
-DIVIlO%N&'(,__Z:& () =>hD)_: DM 1094 #3%° KI DM 10%N\ &' () - DM 109N & () - DM 109%N &
()-DM 1090\ & ()-#8% K JCG N " d@ : DA 10%+3$° K! DM 100A8& ().~ BH)1 0280 &nd) - DM 1
0%N & ()-DM 1 v 109 & (dRagkmohL, : DM 109 09 ) - DM
10%N&'()-DI\/%5%?\?86}) DM 109N & (J) - oW & () - %‘éz%wi‘ﬁ)m\éépm%ND
M 109 &' () - DMybOeadEs’ () - DM 1098& () QA () @M, 3L, 138 1 0O D
M 10%#3$ K! D mow&() 1098 () - OB/N & () - Dﬁ\ﬂlow\r H))#s$ [ H,: DM
1 109N & () - #3$" KIDlvllo%N& () - [@M] 00N 'SL-DMlo%NE‘IX)f*WﬂO%M&IOH)DMlO%
W& ()-<Fni+ S)-10%l) |d& ()- D§g@ ©

109% & () - DM [109 & () - #3$" K! DMPIQoan & () - DM 1098 & 159 thHoan & () - FH JKR* v
W - @"10%& ()- 2 @"10%1®-C(M DI 10% & ()- DLO% & ()-100100100( T
S)-lO%)&'()-*v(H28vU4! CIW10%"& ()-101W10% t|& ()- DIO% & ()-D
L" 109" P& ()|-z D2030% & ()-3( DS 10%& (pma-zXJ<4 ! |80 (, (P, R.8AWDPWF F
& ()-1/hiW10%Z Z & ()-| Z@W 10% & ( © IW10% " & () -
B 1W 10% & (|)drgreidand " 1004 #& () - o] #X& () - |(my- 14idye}-6@ &nt.) SHiy
10760 () - I shfeides) () - Df BYpasikanemy Ote 3.90 (m, SH), 6.80-7.40

o
(m, 6H), 7.90 (d, 2H)

S

G

203 OH 1.50 (m, 14H), 2.80-2.10
(from 202 by )::ﬁ © (m, 14H), 3.60 (s, 2H),
N OH
process E) 3.90 (t, 2H), 6.80-7.40 (m,
qo\/ ~/\/E
k‘\ 6H), 7.90 (d, 2H)
O
204 9H3 1.30 (t, 3H), 2.20 (m, 2H),
o}
(from IX and o 2.80 (m, 4H), 3.00 (t, 2H),
1,3-dibromo- o o 3.50 (t, 2H), 3.80 (s, 2H),
Hs%n rBr

propane by Ny o 3.90 (s, 3H), 4.00 (m, 4H),
process D) L@ 4.30 (q, 2H), 6.80-7.40 (m,

8H), 8.00 (m, 4H).




10F F F!'| 29+4
109K #X& () -y D'10%K] #X& () -

Dy 910%QV3Q& () -
1099 #& () - #9{ 09<>| [ : yX7
& ()- 1 109%& () -

10%NSQE () -

10%NSQE’ () -

)

1" 109 #& () -!

Dt 10%QV$QE () ->0j | [: yX7
DY" #10%V$ Q& () -
10%V$Q% () -5>?@FvU4 D 10%li $d& () -
D10%li $d& () - 10QVSQLOQVSQLOQVSQL D@ 10%V$QE () -

"109 #& () -
0109R&' () -
1 DS f 109’ () -

1"109%&' ()- DS/ yl0%xX] #X& ()- DSS, @
#yX7 Df QO%NIQ ()-- Drif
D10%N$Q& () - 10] #10] #10] #,

b 10%0& () -
*H#10W/S$E&' () -
Dy @
Df Lf 10%i $d& () -

DA 10%QXHQ& () -
D #10%0Q8" ()

10%
- DS$f

D@f 109%6V$Q& ()-<>|[: vUs

D D@ S 10%fli
Ds#10%li $d&
Df 9109%li $d&
D . Y" 10%li $d
10%di $d& () -
10%di $d& () -
#10% $& () -

DL@10%& ()

DLO%#& () -1

f +#1099#98&" (
9- y#10%& ()|-
28@10% V$LE

% () - D D[#I0%IT $0& () -D  #I10%& ()-  FL0% PRysidal data:

()- s#10% $& ()-gqsuvwxiwj]< D

() - 10di $d10di $d( 10di $d Il@O%ji $d& ()-m Smmﬁl($d&p16ﬁ1 m

&'[gé DS* 10%li $d& () 1°n[[:jl< D #109 D#10%Id& () - D@
R69di $d& () - DA™ $d& ()- D@ selcctxon) or LC/MS

Zn] FHI | [ >1<10di $d, &10%li $d& () - - D3#103/d &@ 3#10% s () -

DSF 10%li $¢& ()- D@ 10%li $d& () -1 IKP’ ARD )-D

S 1OL@10%° & ()-° OL@10%t& ()-° 2

10di $d10di $dic: <=>?| RE810109#9109#9109#D-y 10%&#9& (-

) - @20H10%#>&' () - @ 16%¢RI+1) - R |B:°RES 10

D, #109%6VSQ& () -
(frem @f@@@Q& ()-Psu
D1096& () - - J0RRAARAAIQR 10%XE (J-

fAREL0UHQ () - @ Ds
%}10%?@(2& ()- :

Y310 DfF S 10
%@Q&'()-

R.@# 1 0%CCE! () -
B& () - -

, N
phenylpipera- ()] O\SO
N
zine and by @ H
process E) H,C
206 638 (M+1), Rt=2.39 7
(from 204 and ?\l
N
N-phenyl- J %\O\gOH

iperazine and "
iperazi
- W O
by process E) © H
207 S:H3 1.30 (t, 3H), 1.90 (m, 2H),
(from 204 and OS\O 2.50 (m, 6H), 290 (m,
N-4-trifluoro- 0] o) 6H), 3.20 (m, 4H), 4.00
A, SO
methylphenyl- Ny o N (m, 9H), 430 (q, 2H),
piperazine) L@ OF\FrF 6.80-7.40 (m, 12H), 8.00
(m, 4H).
208 OH 706 (M+1), Rt=2.64
s
(from 207 by o o
process E) HOJU\,\N r N7




9- y#10W/3&' ()- Hc|[:zY810 DO#10%& ()- O#1098&' ()- D&#109%& ()-L

8#109%&' ()-L D&LOYSE () - @ Oy @109Sw&' () - VXyX710 #1098& ()- Dfs109%&' ()-
DS9f 109%$& ()- DLO%& ()- 10$10$10$1098&' ()-1 ZIM[:yX710 D4f 1098& ()-
D210%& ()- D, g 10%& ()- D g 10%& ()-1 DL##109%& ()- DH10%& () -

"#$% zzY810 D 10%t& ()-- D, 10%t& ()-3- D10%t& ()--10$10$10$ 10%& () -
DVO#10%& ()-f {Z9zY810 =, ,!109%& ()-%14>-110%t& ()-% h,,! 10%#HE& ()- %
O,,!10%"i"& ()-%D t 10%& ()- Dyf10%& ()-0nzY7) 10 " "1l ,110%" "& ()-%
"0,,!110%"& ()-9%84,,!10%q8& ()-%,,110%.8& ()-%,,!10%& ()-%,,!10% L"

& ()-oQ= 10 " T PXOT10% ()-12 XO! 10%J0& ()-12 KO! 10Psieal hata?!
pX0! 10% | & (|)-12 D10% & ()- 10 " " 10 " "=B{Y7= 10|"

"1 X0! 1098$& ()- 12! WKO!|109&' ()-12 XO! 109 T& () -1 2| XO!|H-0WIR&S i) ppid,
DX0! 10%& () -|I 2 DX0! 10%E& ()-12VxVR= 10 " " XO!10% ,

& ()-12)! 8(0! 1%‘“&’%{ | 21 X0! 10% b%éE“ES“-"i 21 9X0! 109 7 & selpetion)” or LC/MS
HhOXO! 109%& (})-12-1X0!10% ; & ()-12 uSl! =

(mass/retention time

[min])?
209 F 1.30 (t, 3H), 1.90 (m, 2H),
(from 204 and OEt QF 2.50 (m, 6H), 2.80 (s, 4H),
N-2,4-di- o‘\@ ™ 3.00 (m, 6H), 4.00 (m,
0 (o] N
fluorophenyl- Meoj\Q\,\ J) 9H), 4.30 (g, 2H), 6.80-
piperazine) Ny o 7.40 (m, 11H), 8.00 (m,
@ 4H).

210

F
(from 209 by o (:’LF
process E) OJ\O
0]

674 (M+1); Rt=2,60 9

1) NMR conditions: d6-DMSO, 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



6& 109%& ()-3! 6& 10%&' ()-3 6& 10%b L& ()-3! 06& 10% & ()-3 D10% & ()-10
10 10 | $AH{ Y7uS1! =! 06&! 109%RR&’ () - 3! P6& 109%& ()-3

6& 10%! z& ()-3![6& 10%& ()-3 t 6& 10%!>& ()-3 E6& 10%&' ()-3H GH JQzI AP/
DIO%B & ()- 10z z 10z z 10z z '6& 10% z & ()-3

E6& 10%rY&' ()-3!6& 10%b& ()-3 6& 0%l|&'() 30pWX7~P/ D 86!>110% & ()-2
6!>110%1& ()-2 6!>110% & ()-2!6! > 10%&'14§-2 x6! > 109B] B& ()-2!!26!>! 10%
& ()-2YW5 P/ D $y6!>110% & ()-2-

86! > 109%& ()-2-16!>110%& ()-2! 6! > 10%=v=& ()-2! W06! > 10% ! & ()-2! " 6!>110
%}& ()-2 !'"#wWWl </ 10Tg T10Tg T10Tg T- 06!>!109dg T& ()-2-!6!>! 10%+& () - 2!
6! > 10%[ b[ & ()-2! 26! >! 109%b& ()-2!6!>110% @ @' () - 2#) KzX71 </ 10T

0! 109%0! & () -3di:$ Methyh v-{[Y 2R K I Gbiphergyl-¢yyinethaty )plenyld ethgl }(3-t-but@»-3-0% -
& ()-M D10%0! +& J Zy X7 7 10T Ol 10%& () - M RvO! 10990! 9& () - MM 0! 10% r
& ()-M b0 19GGEYYQIARING MOl FEEqRREIE Y _ \1 101 109&' ()-M PvrQ ! g@! 10%

& ()-0- D8&10% & ()- 10 10 10' 0! 109%& ()-M 0! 10%& ()- M

20! 10%R&&' () - M ZdhyX6rQ! ' @! 10%f& ()-0- @! 10%@e& ()-0-!" @! 10%

& ()-0-!1@!10%"& ()-0- @' @YI& ()& - L@! 109 & ()-0-%$1j zY7)

10ee! : @! 10%e& ()-0- @' 109} @@k m@% @!10% z

& ()-0-1| @! 10%<& ()-0- ?2° @! 1Qud

10ee! : 1 J6+! 109& () -. 6+ 109%& () - 5Tl 10%3 ()-.! E6+110% & ()-
DL10% & ()- 10ee 10eeGvxW6= 10ee 6+1 1098& ()N SN

6+ 10964 A& ()-.! 46+ 109%& ()-.!c6+! 10%& () - o
P6+! 109%g9& ()-.!e6+ 10% /& ()-.VXxj\N 10ee 6+ 1098 10EE 10EE

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,SO,4 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 (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, 14H), 8.04 — 8.17 (m, 1H), 9.02 -
9.08 (m, 1H).

20

The following compounds were prepared analogously:



10EE! 6+! 109EE& ()-.! 06+! 109R22& () -. |
| i @+! L0%F& ()-.!6+ 10%ghgh& ()-.:}|[9N 10ee ! @! 10%KX& ()-- b@! 10%
& ()--{ @ 10%1& ()-- P@! 109 X & ()--!!@!10% & ()-- DI0% & ()-"zYIN
10ee @' 10%B & ()-- @!'10%B & ()---! Mp@' 10% & ()-- |
@' 10%& ()--!t @' 10%14& ()-- \0@' 10%& (l)--'3x{m_Q) D10% & ()-& 10!! 10!!
10111 @' 10% ! & () - - ¢ 0 0@»!-1:;-&() OV @ D OF

110% !1 & ()--!1r0@! 109R2p2p& () - - 0@! () -- 3 ;
8%0%1&'()-cf?;O!lo%v&'()PcP! - 0! 109%EE& ()-C ;0! 10%Db& ()-C- Y; 0! 10%K X
& ()-C11<[0110%] & ()-C +xV4_Q0 !; O 10%E& () - OVield ow«q»,{gg,tgdata
; 0! 109WME! () - C- | | 0! TOUAAR! () -C-- 10! 109X& ()- G| m Q! 109228 () - C +2ZyZ] “P/
Dy10% & ()F' 10 1p 10! ;0! 10%& ()-C- ! D; 0! 10922& (%) C- H-Nmealp)ppn() C m

0! 10922& - AW P X7AP/ D ¢!l --1%c! 109658 () - - c! 1QV&
Upc! 10% &'((Iﬁ’ﬁgf’ﬁ%ygcllo% o’ 01&%-&“&%!10% | & ()--" vﬁge[ctlov')l IL8/
DOc! 10%! & ()-- Yc! 109 D& ()-- c!10%!"& ()-- 8X c! 10 @géghgeen rgg 1,10% |
& ()-- c!10%0! Y& ()--F.bB/ 10+ DD 10% & ()-2-! 109 &|( Bq

& ()-2-11110% & |()-2- DL0% & ()-10+! 10+! .1\ zY8H 10+! 1100 109 - 2- }1 109K
& ()-?-& | Bo%RA{H2-10-10%>& (}-2-1110% & () -2 I’Ir%&gv} 2-a{p0O 110%
& ()-. 11 1001% ( ()-. DI0%E ) {%2 Go4 | H NMR (300 MH,
10! 5! 10%& ()(frOP{lh ~ HX& @%)-1 228 4G
1109 & ()-|. 'S T 100& @ | 1HVRRE! B{29 100 D P! -1 ;
| 10% & () -|XK4YE & ()= 12111091 &1} 110061 |8 () - on),' $9%°_ 152 (m,
& ()-.(DcB. 10D D P +'10% & ()-uZ
2- o 4H), 2.07 (t, J = 7.4 Hz,
methoxy- 2H), 2.47 (1, J = 6.6.Hz,
carbonyl- 2H), 2.65 — 2.75 (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 O /\/\/ﬁ\ J< 85.5 ['H NMR (300 MHz,
(from ; ~ N °© CDCl3): § = 1.35 - 1.64

XXa and 0 (m, 4H), 1.40(s, 9H),
3t - ALK 1.57 (s, 9H), 2.10 (1, J =
butoxy- 7.2 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).
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215 O @\/\ 0 J< 556 ||H NMR (300 MHz,

N ° 13): § = 1.34 - 1.61
(from O CDCl3): 8
XXa and i (m, 4H), 1.40 (s, 9H),

3- o o 2.03-2.16 (m, 2H), 2.35
methoxy- — 2.55 (m, 2H), 2.64 -
4-meth- 2776 (m, 2H), 2.77 -
oxycar- 2.93 (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).
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A solution of 96.7 mg (0.15 mmol) of the compound from Ex. 214 in 3 ml 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): 8 = 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), 9.45 (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, 1 ml of water, 200 ul 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).
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224 488 '"H NMR (400 MHz,
(from 216) ot DMSO-dg): 6 = 1.34 -

O O N/\/\)oL 1.51 (m, 2H), 1.58 -

1.80 (m, 2H), 2.16 (t, J
= 7.4 Hz, 2H), 291 —
3.23 (m, 6H), 3.58 (s,

07 o4
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 oM 70.0 'H NMR (400 MHz,
(from O . DMSO-d¢): 6 = 1.36 -
XXa and O 1.52 (m, 2H), 1.59 -
4- 04 1.79 (m, 2H), 2.04 -
methoxy- 224 (m, 2H), 2.89 -
carbonyl- 3.26 (m, 6H), 3.81 (s,
benzyl 3H), 443 (s, 2H), 5.14
chloride (s, 2H), 6.76 — 8.13 (m,
analo- 17H), 10.24 (bs, 1H),

gously to 12.09 (bs, 1H).
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232:  4-[((4-carboxybutyl){2-[2-({4-[2-(4-hydroxyphenyl)ethyl ] benzyl}Joxy)phenyl]-

ethyllamino)methyl]benzoic acid

27 mg (0.037 mmol) of methyl 4-{[{2-[2-({4-[2-(4-{[tert-butyl(dimethyl)-
silylJoxy}phenyl)ethyl]benzyl }oxy)phenyllethyl } (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 is
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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—(R"),
W : ()
U—A—R
Y
q
|
Y
in which
Vs absent, O, NR*, NR*CONR*, NR*CO, NR*SO,, COO, CONR* or
20 S(O)o,
in which
R* independently of any other radical R* which may be
25 present, is hydrogen, straight-chain or branched alkyl

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

arylalkyl having 7 to 18 carbon atoms, where the aryl
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0! 10% & ()-/ SO!'10%![& ()-/ 0!'10% & ()-/!101109%1& ()-/0! 10% & ()-/4s9s: s;

s<sDsosspN. S 0!/ 10%8 C, ! 10%,. & ()-"+!,1109%& ()-~+ Sz10% '& ()-! 10 10
1% in which

R’ is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms

which may be substituted by halogen or alkoxy having up to

20 4 carbon atoms,
P is0, 1 or2,
Y is hydrogen, NR®R®, aryl having 6 to 10 carbon atoms, an aromatic or
25 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
30 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 halogenoalkyl, straight-chain or

branched halogenoalkoxy having in each case up to 8 carbon atoms,
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10%& ()2, 10%& ()-200PRviv 2. 10% 10%& ()-2, 10%:& ()-2,

10%:& ()-20#3qj] , 10%t& ()-2, 109%t& ()-2!v"v/vOviv3vavsvdH, ., 10%t& ()-2,
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A"G'109%046t9%& ()-||}}ct }}_L[ ABLlOX# @B"10%#z& ()- @0:10%#z& ()-

@H +" 10%#2& () - @ (: IRY%#z& ifidependenly di%nsy oflief Yadidal R” which may be present

OP" Z10% &' () - }{~| ~} ~~~~~vU410 @510%#78&' @ 0% iz Ve #z8& (
@yz10%#z& ()- 102#2102#2102#§§$3rf§%#&2r&‘?2"}'° hsin\ay C@g‘f@’i -«yz{g%wﬁ&m( . @
@&10%#2& ()-@& ! 10% # & ()g c@‘l@%&%ﬁ%&cﬁ&loalglq{ﬂﬁwg‘% dakbon atoms,

H&" 109%Z#Z&' () - 7nopgqyvU4l0 @ 10%d @ () @ ()-10z#z10z#z10z#z @

@"10%#5& ()- ) /."10%#c& ()- @10%#2&'() *Ln|[:vW410 @1"10% & () - B@

@"10%@ @ ()-B & 10%&, &Ko ( 02 () 109%" 4& () - |

10%@ @& () -n2| n" RL1 &%ﬂ%&%@ 1%3%@@& of " "one algc}ther @e hydrogen,
10CC 1" 109CC& () - BAL" 10%D @ skrhight- @é‘ﬂ@%@a@héd alRy Pls't'ril?%-&laﬁﬁ oBllhichidd * R11
@ @ SH10%#& () yC C'10%l#aé& () - 1096 1#f & " 1094 #& i

@F"10%#& ()-: c9sF"10% 1# &iKepyl Mwmg upgte /@argep (afoms, aryl having 6 to

@1z10%" 9& ()'101#101#101#8 10 carbon atoms, an aromatic heterocycle having 1 to

20 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 or a radical of
the formula SO,R",
where the aryl radical for its part may be mono- or

25 polysubstituted by halogen, hydroxyl, CN, NO,, NHj,
NHCOR’, alkyl, alkoxy, halogenoalkyl or halogenoalkoxy
having up to 6 carbon atoms,
or two substituents R® and R’ or R" and R" may be
attached to one another forming a five- or six-membered

30 ring which may contain O or N,

in which,
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910%" g& ()-W[:vU4l @ @ 10986 & () - @$"10%Vd&' ()-H @"10%46 & ()- @
@:10%6 & ()- @10%W6& ()- @LOYOL & ()-|[NA4L 10% 109 10% @ @8: 10986 & () - H
@10 & ()- @ @L10WB & ()-F @omwdssra( t-ck@in oomdranchedzrikyl haping wp 1@
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34" 10%" =& ()- #'10%B"B& ()-! 8 " MIKBS8ie(dryl radical BOMBtBBar( )nay4)e| b lor

@y 10% " T& ()-(10B"B10B"B10B"B ) 8100 " B&é 10‘V " &@ﬁ
931094 K& ()- @ &OMLOYg" g&’ () - k| [ POLgubstiggt %@W 1% oamln!kp)w,
@10%" T& ()- @ys10%" T& ()- @Oy @BPQ ?J)( %@
109" P%‘ ()- F :!'"10%"z2& () - (?%élalky(l) %}%ﬂ%lé}k & %)ﬁ?& ()
@o%" T& () - DM a| [ NA41 10(" (10(" ( Bfaron: at@d 0% " (& ()- @109 T& (
@410%" T& ()- @1910%"T&' ()- @"109WT& ()- @O[|[: NAMA1 10 @: 10%I'" T&' ()-
@109 T& ()- @sS10%"T& ()- @&RLOYW"T& ()- @O%W"T& () -
@f y10%0™" T& () -M [ NARI10 @hgh %@r@ nT%tng'rl;t -chatk of B cﬂﬁ &kxl having up to
@f#: 109" T& ()- b"10% & () - &' () F 10%&
10T"T10T"T10T"'T @; 910%™ T& (1)2-03@JS&IW "sTi&d ghj-cha@d DO WafnTied jlker@ having
" ! " " ! " 0,
s10% T‘%O()- B&'10%" e& () - up—to%br%ﬁ%to%% I§rsyl Jﬁ%\ﬁ‘ng 68fo(1}) 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,
15 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 10 carbon atoms, an aromatic or saturated

20 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,
which may be attached directly or via a group O, S, SO, SO,, NR’,
SO,NR’, CONR’, straight-chain or branched alkylene, straight-chain
or branched alkenediyl, straight-chain or branched alkyloxy, straight-

25 chain or branched oxyalkyloxy, straight-chain or branched
sulphonylalkyl, straight-chain or branched thioalkyl having in each
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

30 halogenoalkyl,  straight-chain or branched halogenoalkoxy,
carbonylalkyl or straight-chain or branched alkenyl having in each
case up to 6carbon atoms, halogen, SR6, CN, NO,, NRSRg,
CONR"’R'%or NR'COR"’,
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R’ RS independently of one another are hydrogen, straight-
chain or branched alkyl having up to 8 carbon atoms,
10 cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to
10 carbon atoms or a radical of the formula SOZRIS,
where the aryl radical for its part may be mono- or
polysubstituted by halogen, hydroxyl, CN, NO,, NH,,
NHCOR’, alkyl, alkoxy, halogenoalkyl or
15 halogenoalkoxy having up to 6 carbon atoms,

in which

R"® s straight-chain or branched alkyl having up to
4 carbon atoms or aryl having 6 to 10 carbon
20 atoms,
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

25 6 carbon atoms,

and

RY is hydrogen, straight-chain or branched alkyl having up
30 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

9 carbon atoms and up to 3 heteroatoms from the group
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& 100K K& ()~ 3 & 109" & () - f Qba10%e" Ka)loggmh LR T1EN, TNO,. NHz,

1098 T& ()-"s|[:vU31 ! @3("10%" 7& $ @10% I #10% &
10%g" g& ()- @"10%"g& ()-G &" 10%@89() fautzh45|qlmay1 | telpegnerik [108’@? @
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@ 109%™ T&' ( @ouW" T& ()- @@yl0Wd" T& () @bc4| [: NA41 110 @O010%"T& ()-$
8&" 10984 %& () 3 & 10% "/ & ()-' @1_@3‘$: 0o T& (s) v 109 & {)
@ 109" T& ()-t4&vUal | @m/ondle guelic yadicaly may ge fysed with an aromatic or saturated

@5f 10%g" g& () - 10T" T10T" T1QT & 4 1]
$"10% & ()- @"10%"g& (%%@C?’ql%@}%g \ 1@%‘3}* é‘%ffso"@?‘ oppaF Priid! * @
@ 109" 9& () -+, - I[NA41hete16@cgela@vngg019tcg BBV {1 @ @ IBhaematmiis( ) -

@010%" g& ()- @ 10%"g& ()- @ 10%g" FORAzZYENAL 1) " 10%#& () -
@ 109%4#& 10 - - @ MLOYA#& frgmth e@romwﬁs@two S,

R’ is hydrogen, halogen, straight-chain or branched alkyl, straight-chain
or branched halogenoalkyl, straight-chain or branched alkoxy, or

alkoxycarbonyl having in each case up to 4 carbon atoms, CN, NO; or

15 NR'’R%,
in which
R' and R® independently of one another are hydrogen,
20 straight-chain or branched alkyl having up to
4 carbon atoms or cycloalkyl having 3 to
8 carbon atoms,
m is an integer from 1 to 4,
25

w 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 a group from the group consisting of
0, $(0)q, NR?', CO and CONR?, or is CO, NHCO or OCO,

30

in which
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@"10%& ()-|[:bU4l ! @@BLOW"T& ()- @OW"T& ()-- @LOW"T& ()- @

71090 T& ()- @109 T& ()- @s10%"T& ()ehl: bWl | @ @F 109t T& () -
0Y10% & ()- @10% " T& ()- p L10%!& ()- @109 "T& ()- @109 T& ()-

', 18./|[:-410T'T@ @8G 109" T& ()- @ -10%"T& ()- @ @OWTT& ()-

@O0% ()- @@O0%T& (9- @FPsP0MErI ()-/017@bAMIOT' T@ @ @"10% " & ()-
@@"10%-& ()- @"10%" & ()- @WL0%"-& ()-

@fz10%"-& ()-10T" T10T"T) [ [: ALOT' T@ @10% "- & ()- " 9&'10%" & ()-
@9&"10% - & ()- 9&'10R* & ()is h@@b@eh," st@ight-chain or branched alkyl having up to

@"10% "- & ()-v$J| [ NA41010-"- 10-"- 10-" 0% "- & () -

@ S#" 10% - &'(%)- lS# 10% & () - 81%%‘@0“1%5%’&0( ?YO%E]%EY‘NAMTG?O‘O%??@‘GMW%)
@10% &) -- @, 10%z& ()-- @10%!z& ()-- , 10%& ()--

@f10%#2& ()-/|[: NAA1010° @10%#2& ()- @  O: 10%#z& ()- =& LOYKHKE () - F
&' 109Z#2& ()-F sI109%6&st)igh-aRin 0oktendhpd ARXVEINGABURIELO carbaddtoms,

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
10 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 alkoxy, halogenoalkoxy or alkoxycarbonyl

having up to 4 carbon atoms, CN, NO, or NR*R?,

15
in which
R* and R* independently of one another are each
hydrogen, straight-chain or branched alkyl
20 having up to 8 carbon atoms or cycloalkyl
having 3 to 8 carbon atoms, carbonylalkyl or
sulphonylalkyl,
R?>  is tetrazolyl, COOR* or CONR®R%,
25
in which
R* is hydrogen, alkyl having 1 to 8 carbon atoms or
cycloalkyl having 3 to 8 carbon atoms,
30
R and R* independently of one another are each hydrogen,

straight-chain or branched alkyl having up to
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3109%#& ()-BKt|[:vW410 @ 10%& ()- @ 10%& ()- @@y 10%t& () -
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s' S10%#& ()-hvU410 &(&10%&R"&& ()- ~4"10 ()- 44"10% & () -
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@l0%@ @& ()- @s*10%@ @& ()- @ &ML0Y% "()- A410

| @O0% G *& ()- @@0%z& ()- @S S%zé‘)a(jg;‘q %Rig%%%?%@”’

@ Sz10%#z& ()-10@ @O0@ @ABE| [ : AM410@} @ @ind 0% #gethdr forf® WO HZ &r (shx-

Q' t10%#z& ()- @S&L0%#z& ()- @$10%#z& ()- @A0% z& ()- WKYZ' | obU410

@ Sz1094" T& () - 10n#n10n#nl0n#n 4 61098Mmerzed §ing @achoveyeutiin N @O,

L3MLO%Z#z& ()- @) 10%#z& ()-Z '8 X|[:bWM10 @ @O0%"T& ()- @& 1099 T& () -

&1I0% & ()- @ 109" T& ()- @3"10%"T& ()- (3"10% " & ()-xPQ[:-410T"T@ @

L' 109" T& ()- @%0%W"T& ()- @"10%Ad&hioh " 1098"$& ()- WI0% " (& ()-

@O0%" T& () -ZQRS[ xbA410T"'T@ @ @OW" T& ()-- @O%W"T& ()- @LO%W! T& ()-&

MO% & ()-& @yz10%" T& ()-10T"T10T"T?T] | [: MI0T"'T@ @109 T& ()- @

s0: 109%™ T& () -  =&"10% & () -F R” is straight-chain or branched alkyl

having up to 4 carbon atoms or aryl

10 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 6 carbon

15 atoms,

X is 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

20 consisting of O, S(O),, NR28, CO or CONR29, aryl or aryloxy 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 6 carbon atoms, where optionally any

two atoms of the abovementioned chains are attached to one another

25 via an alkyl chain, forming a three- to eight-membered ring,
in which
r is0,1or?2,

30

R® s hydrogen, alkyl having 1 to 8 carbon atoms or cycloalkyl

having 3 to 8 carbon atoms,
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10 R* is hydrogen, alkyl having 1 to 8 carbon atoms or

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
15 8 carbon atoms, cycloalkyl having 3 to 8 carbon

atoms or a radical of the formula SOzR33,
in which

20 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,

25 CN, NO,, alkyl, alkoxy, halogenoalkyl
or halogenoalkoxy having up to 6 carbon

atoms,
and its stereoisomers and salts.
30

4, Compounds according to Claim 3,

in which
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present, is hydrogen, straight-chain or branched alkyl
having up to 8carbon atoms, cycloalkyl having 3 to
8 carbon atoms, aryl having 6 to 10carbon atoms or
arylalkyl 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,
o 1s0,1o0or2,

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
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

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

R’ is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms
which may be substituted by halogen or alkoxy having up to

4 carbon atoms,

p is0, 1 or 2,

() -
)

S
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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-
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
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 8 carbon atoms, straight-chain or branched
cycloalkyl having 3 to 8 carbon atoms, halogen, hydroxyl, CN, SR,
NO,, NR*R’, NR’COR'’, NR’CONR'R"* or CONR''R"?,

in which

R® is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms, straight-chain or branched halogenoalkyl
having up to 8carbon atoms or cycloalkyl having 3 to

8 carbon atoms,

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,
straight-chain or branched alkyl, straight-chain or branched
alkenyl having up to 8 carbon atoms, aryl having 6 to
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, arylalkyl having 8 to 18 carbon

@
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attached to one another forming a five- or six-membered
ring which may contain O or N,
10

in which,

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

6 carbon atoms,

20 R is hydrogen, straight-chain or branched alkyl having up to
12 carbon atoms, straight-chain or branched alkenyl having
up to 12 carbon atoms, aryl having 6 to 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

25 cycloalkyl having 3 to 8 carbon atoms, which may
furthermore optionally be substituted by halogen, hydroxyl,
CN, NO,, NH,, NHCOR7, alkyl, alkoxy, halogenoalkyl or

halogenoalkoxy having up to 6 carbon atoms;

30 and/or the cyclic radicals may in each case be mono- to trisubstituted
by aryl having 6 to 10 carbon 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,
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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,

20 R R'" independently of one another are hydrogen, straight-
chain or branched alkyl having up to 8 carbon atoms,
cycloalkyl having 3 to 8 carbon atoms or a radical of

the formula SOleg,
25 in which

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

having up to 6 carbon atoms,
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and

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
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, CN, NO,, alkyl, alkoxy,
halogenoalkyl or halogenoalkoxy having up to 6 carbon

atoms;

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

is hydrogen, halogen, straight-chain or branched alkyl, straight-chain
or branched halogenoalkyl or straight-chain or branched alkoxy

having in each case up to 4 carbon atoms,

is an integer from 1 to 4,

is straight-chain or branched alkylene or straight-chain or branched

alkenediyl having in each case up to 4 carbon atoms,

is -CHp-,

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,
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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,
is COOR%,
in which

R* is hydrogen or straight-chain or branched alkyl

having up to 6 carbon atoms,

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, O, CO and CONR?,

in which

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

is 1 or2,

is COOR™,

in which

R is hydrogen or straight-chain or branched alkyl

having up to 6 carbon atoms.

Compounds according to Claim 3,

in which
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\Y 1s absent, O, S or NR4,

in which
5
R* is hydrogen or methyl,
Q is absent, straight-chain or branched alkylene having up to 9 carbon
atoms or straight-chain or branched alkenediy!l or straight-chain or
10 branched alkinediyl having up to 4 carbon atoms which may be
monosubstituted by halogen,
Y is H, NR®R®, cyclohexyl, phenyl, naphtyl or a heterocycle from the
group consisting of
S Y Y
= N//I —~N N\)
Sf /) Oi /> SN O N HN\N/
I o
A o S\F
N Iaa
I Wh M \
O 0O ['L] H
N 0
15

which may also be attached via N,
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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
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?,
NR'COR'’ or CONR''R"?,

in which

R® 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,

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
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,
acetylamino, NO,, CF;, 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,

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,
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n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
acetylamino, NO,, CF3;, OCF; or CN;

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

5 by phenyl or a heterocycle from the group consisting of

I »

which may be attached directly or via a group O, S, SO, SO,, NR*,
SO;_NR7, CONR7, 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-chain 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, SCH3, OCF3, NO,, NR®R’
or NR'*COR",

20 in which



10

15

20

25

30

- 175 -

R" is hydrogen, straight-chain or branched alkyl having up
to 8 carbon atoms, or cycloalkyl having 3 to 8 carbon

atoms,

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
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 F, Cl 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;

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
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,

A is CH,, -CH,CH;-, CH,CH,CH; CH=CHCH,,

U is -CHz-,
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is phenyl, pyridyl, thienyl or thiazolyl which may optionally be mono-
to trisubstituted by methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl,
s-butyl, t-butyl, CF3;, methoxy, ethoxy, F, Cl, Br,

is COOR?*,
in which

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

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, O,CO and CONR™,

in which

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

is 1 or2,

is COOR®,

in which

R* is hydrogen or straight-chain or branched alkyl
having up to 6 carbon atoms.

6. Compounds according to Claim 3,

in which

\%

1s O,
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is 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,

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

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
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®,
NR'COR'® or CONR''R"?,
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is hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or straight-chain or branched halogenoalkyl
having up to 4 carbon atoms,

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,

RIO

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,
acetylamino, NO,, CF;, 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,

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,
acetylamino, NO,, CF3, 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
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which may be attached directly or via a group O, S, SO, SO,, 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 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
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, SCH3, OCF;, NO,, NR*R® or NR'*COR",

in which
R" is hydrogen, straight-chain or branched alkyl having up
to 6 carbon atoms or cycloalkyl having 3 to 6 carbon
atoms,
and
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R" is hydrogen, straight-chain or branched alkyl having up
to 6 carbon atoms, straight-chain or branched alkenyl
having up to 6 carbon atoms, aryl having 6 to 10 carbon
atoms, an aromatic heterocycle having 1to 9 carbon
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,
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
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms

from the group consisting of S, N and O,

is hydrogen or fluorine,

is an integer from 1 to 2,

is -CHz- or -CH2CH2-,

is -CHz-,

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,

is COOR™,

in which

R* is hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms,
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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 each contain one to three groups from the group consisting
of phenyloxy, O, CO and CONR™,

in which

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

is 1 or2,

is COOR™,

in which

R¥ is hydrogen or straight-chain or branched alkyl

having up to 4 carbon atoms.

7. Compounds according to Claim 3,

in which
\Y% is O,
Q is 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,

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



hijkl mnopgrstuvwxyz{]|} ~

10

15

-182 -

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
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®,
NR’COR' or CONR"'R"?,

in which

R® is hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or straight-chain or branched halogenoalkyl
having up to 4 carbon atoms,
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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
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,
acetylamino, NO;, CF;, 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,

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,
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
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{H
C
{H
¢

(D\Z

which may be attached directly or via a group O, S, SO, SO, 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 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
alkoxyalkoxy, straight-chain or branched halogenoalkyl or straight-

chain or branched alkenyl having in each case up to 4 carbon atoms,

o S
IZ/_\

\__/

/ N\

\__/

-

F, Cl, Br, I, CN, SCH;, OCF;, NO,, NR®R? or NR'*COR"’,

in which
R" is hydrogen, straight-chain or branched alkyl having up
to 6 carbon atoms or cycloalkyl having 3 to 6 carbon
atoms,
and
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R" is hydrogen, straight-chain or branched alkyl having up
to 6 carbon atoms, straight-chain or branched alkenyl
having up to 6 carbon atoms, aryl having 6 to 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
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,
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
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms

from the group consisting of S, N and O,
is hydrogen or fluorine,

is an integer from 1 to 2,

18 -CHz- or -CHzCHz-,

is -CHz-,

is phenyl which may optionally be mono- to trisubstituted by methy],
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, CFs,
methoxy, ethoxy, F, Cl, Br,

is COOH,

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
consisting of phenyloxy, O, CO and CONR3°,
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in which

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

islor2,

is COOH.

8. Compounds according to Claim 3,

in which

\Y is O,

Q is CHa,

Y is phenyl which is substituted by a radical selected from the group

R2

consisting  of  2-phenylethyl, cyclohexyl, 4-chlorophenyl,
4-methoxyphenyl, 4-trifluoromethylphenyl, 4-cyanophenyl,
4-chlorophenoxy, 4-methoxyphenoxy, 4-trifluoromethylphenoxy,
4-cyanophenoxy, 4-methylphenyl,

is hydrogen or fluorine,

is an integer from 1 to 2,

-i8 CHzCHz-,

is —CHz-,

is phenyl,

is COOH, where r; is located in the 4-position to the radical U,
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G H
W=N_ ) (In
U—A—R
V\?
Y
are reacted with compounds of the formula (1II)
15 E-X-R' (I11)
in which
R, R% 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
function;
25 or

[B] compounds of the formula (IV)

H
N
I}I—X—R1
Ooy e (IV)

30
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are reacted with compounds of the formula (V)

(V)

in which
R, R’ 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

presence of a base or is an optionally activated hydroxyl
function;
or
[C] compounds of the formula (VI)

(R%

m

w—-~ (V1)

V\
¢
Y

are reacted with compounds of the formula (VII)

E-U-A-R? (VID)

in which

R',R%R% V,Q, Y, W, X, U, A and m are as defined in Claim 3,
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E is either a leaving group which is substituted in the

presence of a base or is an optionally activated hydroxyl

function;

or

[D] compounds of the formula (VIII),

(R 1
W——l}l—x—R
Usp—r?
Va\
H
in which
Va isOor S and

(Vi

W, A X, U, R! R? R? and m are as defined in Claim 3,

are reacted with compounds of the formula (IX)

Q
7N

in which
Q.Y are as defined in Claim 3,

E is either a leaving group which is substituted in the

presence of a base or is an optionally activated hydroxyl

function;

or

[E] compounds of the formula (X)
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W—N—X—-R",
|

Us (X)

A—R?

in which
R3, Vv, Q. Y, W, X, U, A and m are as defined in Claim 3,

R'yandR%  independently each represent CN or COOAIk, where
Alk represents a straight-chain or branched alkyl

radical having up to 6 carbon atoms,

are converted with aqueous solutions of strong acids or strong bases into the

corresponding free carboxylic acids;
or

[F] compounds of the formula (XI)

(R,

w—r;:——x—R‘

U\A_R2

(X1)

o—<

in which
R, R R, V,Q,Y, W, X, U, Aand m are as defined in Claim 3,

L represents Br, I or the group CF3;S0,-0O,
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are reacted with compounds of the formula (XII)

M-Z (X1I)
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);,

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;

or

[G] compounds of the formula (XIII)

E

(Xl

in which
Ar represents an aryl or heteroaryl radical,

E is a leaving group which is substituted in the presence of a

base,
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are reacted according to process D with compounds of the formula (VIII) and
the resulting compounds of the formula (XIV)

(R

m

(XIV)

o—<

4

Ar

are hydrogenated with hydrogen in the presence of a catalyst.

Compounds of the formula (II)

W—N ()

in which
V,Q,Y,R> m, W,N, U, A and R? are as defined in Claim 3.

Compounds of the formula (IV)

H\
fl\l—X—R' y
U\A-Rz (V)

in which

U, A X, R! and R? are as defined in Claim 3.



10

15

20

25

12.

13.

14.

15.

16.

17.

18.

-193 -

Compounds of the formula (VI)

(R,

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 (I)

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 (I) 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 16, characterized in that the fibrotic disorder is hepatic

fibrosis.



