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CARBOLI NE DERI VATI VES. This invention relates tQq a g;nof
car bol i ne dWO%#B287es, to processes for their prepar FGT 7ho

phar maceuti cal conpositions containing them and their use 5

t herapeutic agents. |In particular, the invention relates to carbollne
derivatives which are potent and sel ective inhibitors of cyclic guanosine
3,5 - nonophosphat e speci fi ¢ phosphodi esterase (cGVW specific
PDE) having utility in a varieyy of therapeutic areas where such
inhibition is thought to be beneficial, including the treatnent of
cardi ovascul ar di sorders. 10 ing to a first aspect, the
present invention provides comsﬁ%INEL&qugfﬁ#gfornul a (l) [err]

15 - wherein - Rlerr] represents -hydrogen or -hal ogen;

B[Nar (ra]r Fi S 28' ﬁllse%vfeﬁf &F‘ frggqx%s;“g m}%ﬂéé tfiéla%glfirﬁ derivatives, ttt}&' gf&%es%es for
- hal ogen,  their preparatiemopharmaceuticabc8mpositions marbaingg tarer 669101!?18@‘ gseup
cont @i ni ng AL m %%elﬁq:e Q&érﬂ&oatfﬁmﬁucular éﬁﬁl ﬁ%@? ﬁ)? @g/g@w Cé}bbr,ﬁgen

and sul phur err]

C err] al kyl gerivatives whtchqar@r ﬁ?@ﬂkﬁﬂ%ﬁﬁlﬁﬁh‘é@ whlbli@@t pt GV@’&F lsy'aneﬁme 3,5-
- err] al kog\nophosphate specific phosphodiesterase (cGMP specific PDE) having utility

in a variety of therapeutic areas where such inhibition is thought to be
beneficial, including the treatment of cardiovascular disorders.

10 Thus, according to a first aspect, the present invention provndes compounds
of formula (I}

15 wherein
R° represents -hydrogen or -halogen;
R' is selected from the group consisting of:
-hydrogen,
-NO,,
20 -trifluoromethyl,
-trifluoromethoxy,
-halogen,
-cyano,
a 5- or 6- membered heterocyclic group containing at least one heteroatom
-25 selected from oxygen, nitrogen and sulphur (optionally
substituted by - C(=0)OR® or C,.alkyl),
-Cysalkyl optionally substituted by -OR?,
-C1.;alkoxy,
-C(=0)R*
30 -0-C(=0)R’,



-C(=ORerr], 30 -O0C=ORerr], WO 97/ 43287
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-C(=0)CR[ err], -Clerr]alkylene C(=O OR[err], PCT/EP97/02277
-O(err]alkylene -C(=O R err],

-CJerr]al kylene-0-Cerr]al kylene-C(=0)OR[err], 5

-C(=ONRerr]SHJerr]Rerr], -C(=0)C err]al kyl ene Het, wherein
Het represents 5- or 6-nmenbered heterocyclic group as defined
above, -Clerr]Jalkylene NRlery]Rerr],
C[err]alkenyleneNR[err]R[err] 10 -C(=ONRerr]Rerr],

O)NR[e @@H -C(=0)NR[err]Cerr]al kylene OR[err]
C( =0) NR[e ]aI kyl ene Het, wherein Het represents a 5- or 6-nenbered
het er ocycl 4(};,..,gﬂqut¢na€(d@)‘®lﬁéd above 15 -OR[err]

-OC err]al
-OC[err]all Iéﬂglwrg?[c}éék??aerr] err]R[err]
-OC[err]a%yaﬂtyéﬁnkﬂ-cwﬂﬁéeme-ﬁéFO}@Bresents a 5- or 6- nmenbered
het rocycl |cg P«);\ R®, gr oup as defined above, 20

yl ene

I
- o q 2; H ;Q(ypé@e@lh[fg;\;]h‘@( whereir] det represents 5- or 6-menbergdiheterocyclic
-NR[err] aégqgﬁ,qgadabg(,é.]R[err] -NR[err]C(=O R err], 25
-NR[err]C( rr -N(SO err]err]alkyl)[err],
-NR[err]( ﬁyé &hk'yl) -Sgerr]NRerr]Rerr], and
-0sJerr] t-razfsbu@mlmM‘R?O Rlerr] is selected fromthe group
C%&PSH ng (ﬂf D)NR.Rb - hydr ogen, - hal ogen,

-C{=0)NR*R°

-C(=0)NR"C;.4alkylene OR®
-C(=0)NR*Ci4alkylene Het, wherein Het represents a 5- or 6-membered
heteracyclic group as defined above,

15 -OR*
-OC,4alkylene NR*R”,
-OC,4alkylene-CH(OR")CH; NR*R”,
-0-C,4alkylene Het, wherein Het represents a 5- or 6- membered heterocyclic
group as defined above,

20 -O-C.4alkylene-OR?,
-0-Cy.qalkylene-NR™-C(=0)-OR",
-NR'R®,
-NR"C.4alkyleneNR'R",
-NR*C(=0)R",

25 -NR*C(=0)NR’R’,
-N(S0,C44alkyl),
-NR*(S0;C4alkyl),
-SO,NR'R", and
-080.triflucromethyl;

30 R? is selected from the group consisting of:
-hydrogen,
-halogen,
-OR?,
-Cis alkyl,

35 -NO,, and



-Cerr] alkyl, 35 -NJerr], and WO 97/ 43287
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-NR[err]Rerr], or Rerr] and Rl err], together forma 3- or 4-
menber ed al kyl ene or al kenyl ene chai n, optionally containing at

| east one heteratom R3 is selected fromthe group consisting of:
5 - hydr ogen, - hal ogen, -NdJ err],
-trifluoronethoxy, -Cerr]alkyl, and 10 -C(=0)R err];

Rlerr] is hydrogen, or Rlerr]3and R err] together forma 3- or 4-
menber ed al kyl ene or al kenyl ene chai n, optionally containing at

| east one _ pat om Rlerr] and Rlerr], which may be the sane or
different, |ndqpendentl y selected from 15

Clerr]al k;dr R' and R®, togetber forne g 3sentls "ﬂﬁf@ﬁ?‘le%ﬁ'kﬂeé'ﬁrqfc%&féagfﬁk‘?l chaiRi ch

phenyl tfiniall gm%h%hiﬁg'atqeastb@we heteratomoptlonal Iy substituted by one or
nor e haI o ato

one or one or nore
_OR[err]: R is selected fram ihe OrRUR &P %'5? CR{:’gd from 1, 2 and 3; 20 mis

an gnt eger.p dgétned from1l and 2; and pharmaceutically acceptabl e
salts and Eo vates (e.g. hydrat es) t her eof . The terns al kyl or
al kyl ene a82 rherein respectively contain the appropriate

i ndi cat ed -N@gper of carbon atons and appropriately include

stra| ght CF zﬁ %ﬂi?)&'anched al kyl or al kyl ene groups, typically nethyl,
@ yl and et hyl ene groups, and straight chai ned and

branched -C1.salkyl angropyl, propyl ene, butyl and butyl ene groups. The term

C[%r]al ke mas used herein contains 2 to 6 carbon atons and
approprlate y Incl'udes straight chained and branched al kenyl ene
groups, i Mp&rhydE@@en. et henyl ene or the i ke. The ternms (err]

cycl oal ky|ord¥hah§5Rtiﬁ§étﬁelgfd?H‘p§ 306t ai mMenberetcalkylenemrnaiRenylene cradings,

nanely cycl but e an lexane. The term
hal ogen a§gg'§é‘& )ﬁé’P@%nmggﬁ]aﬁ qn%ggf%glo hl orine, brom ne and
| od| ne. R®and R’ whidremagrbe the sameé-oredifierand, anetledepgrudemﬂ)gselept%frqsed

|n InSbHE$§$$§HaéDH? Qényl 6- menbered heterocycl oal kyl and heteroary

R® represents phenyl or C.,,scycloalky! which phenyl or Csecycloalkyl can be
optionally substituted by one or more halogen atoms, one or more -C(=0)OR" or
one or more -OR?;

n is an integer selected from 1, 2 and 3;
20 m is an integer selected from 1 and 2;
and pharmaceutically acceptable salts and solvates (e.g. hydrates) thereof.

The terms alkyl or alkylene as used herein respectively contain the
appropriate indicated number of carbon atoms and appropriately include
straight chained and branched alkyl or alkylene groups, typically methyl,

25 methylene, ethyl and ethylene groups, and straight chained and branched
propyl, propylene, butyl and butylene groups. The term Csalkenylene as used
herein contains 2 to 6 carbon atoms and appropriately includes straight chained
and branched alkenylene groups, in particular ethenylene or the like.

The terms C.s cycloalkyl denotes cyclic groups containing 4 to 6 carbon

30 atoms, namely cyclobutane, cyclopentane and cyclohexane.

The term halogen as used herein includes fluorine, chiorine, bromine and
iodine.

The term 5- or 6-membered heterocyclic group as used herein includes 5- or
6- membered heterocycloalkyl and heteroaryl groups, e.g. tetrahydrofuranyl,
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pi peridyl, p\lz'g)g;g%zlsrzyl pyrrolidinyl, norpholinyl, pyridyl, i m"&’zéfd’ﬂ/f’%m

furyl, and tetrazolyl. Appropriately, R err]
represents hydrogen. Alternatively R err] may represent hal ogen,
in particular fluorine. 5 Rl err] may represent any of the
substituents as herei nbefore described, or nore particularly may
represent any of -ORerr], -O(err]adkyleneNRerr]Rerr], -OC[err]
[err]al kyl eneHet and -O-Cerr]al kylene-OR[err]. In parti cuI ar,

represents al k Rl err r ere| sui tably
Clerr]al kﬁ‘%ﬂé&af'&’%ﬁz@é Pyré({’ ff{;ﬁg (g\%ﬁn“ pyndlygl[otrpxgi]azﬂr ‘]‘ry&n&nﬁ[ err]
may i ndepdettamolyl; represent nmethyl. 10 Particularly suitably R2

represents Al ca - ° and
R[grr] to e% rBEﬁ)gtn%')é ? P@ﬁr&gsﬁ%n&! ‘}odég’r ky gﬁ}g@glﬁlsgl lﬁan{/’? %ynerg%ﬁélééhm
optional | %%mwmmv@mlarﬁu@mneme het erat om as her ei nbef ore descri bed,
suig ably maK rEbRédeht &g dftRe rshbsm%h&eas higfdihBefihé esengeuoLy fdrei N,

an et hyl eneox ai | ened |pxy a| n, an et ergy eneoxy

chai n, a éHE dﬁﬁYn Tegrasgny | éﬁ'@! @ -OR", cCad kLeN et h{-eme- O .
/gftl_n( o er éﬁ%-!_lé?[ %rr:]a% -¢e>r JalﬂSﬂeﬁélUR“”Eth%ﬂ%UlQXYR representspr@plg% re]ne
toget her 8 eé‘% "E'%Ir':‘; J"'ﬁ%” rséiﬁtaglykﬁzéﬂ'éylgpeam?é’n{ﬁ%ﬁé nt hﬁe”ewﬁﬁpn
opt i onal | yaptignRAiamdR® atayl indspermentlyatpresentashyler ei nbef ore descri bed.

| ar | 20
Cofg ) oL Pl e e Ak eBaL RN AUGELRRIATLY Kotk Ubre™
propyl ene hand R t@mtﬁeérf@!‘mﬁal% r 4= NRErabenest me or .al YI?DR[dﬂalh and
Rlerr] to «Bﬁ%lly containing' f &1k SPd H&ieﬁ FH 9% Yief &b oré'ae%EHﬁEBnEQifé(b!gha' n,

an et hyl engdi oxy ? ain eneoxy ¢ aln or a propyle

chai n. | n harpfcl épgeh@rafﬁanm msﬁwﬂmdwxy chain, gnethylenagxe fbd@inx@nor
et hyl eneoathylBREHIORG! Ehait! anl mh@hbwn@asepmma propylend BRaihi @ImyuéueQroup

orrpoun s accor Y nt -k nvent .o resent ed
or nul & 'ﬁg "'r'q]‘y'enehé ' Kpty, df;tF*] {ogether forrrh[né?ﬂy?q cﬁ@ﬂ%ct ed
f r om t he g:ropydeoerm-bt(Ch{g)-(ﬁHz)GED-. -OCerr]al kylene NRlerr]R err] and
O (err] Suitably R® and R*, together form a 3- or 4- membered alkylene or alkenylene

chain, optionally containing at least one heteratom as hereinbefore described.
Particularly suitably R> and R together form a methylenedioxy chain, an

20 ethyleneoxy chain, an ethylenedioxy chain, an ethenyleneoxy chain, a
propylene chain, a butylene chain or -NRethylene-O-. Aptly R® and R*together
form a methylenedioxy chain, an ethyleneoxy chain, an ethylenedioxy chain, an
ethenyleneoxy chain or a propylene chain. In particular, R* and R* together
form methylenedioxy or ethyleneoxy, most particularly ethyleneoxy.

25 A particular subgroup of compounds according to the present invention can
be represented by formula (la)

N R (la)

30 wherein
R® is selected from the group consisting of -OH, -OC,.alkylene NR*R® and O-C,.
salkylene Het, wherein Het is as hereinbefore described and



4al kyl ene Het, wherein Het is as herei nbefore described and
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Rlerr] represents [err] wherein C represents a 5- or 6-nenbered ring

whi ch may be saturated or partially or fully unsaturated and conpri ses

car bon atons and optionally one or two heteroatons sel ected from
oxygen, sul phur and nitrogen, optionally substituted by
Cerr]alkyl; 5 and pharmaceuticslly acceptable salts and sol vates
(e.g. hydrates thereof). Typically, HRerr] represents

-OCJerr]alkylene NRerr

in particular -
OCCH err]CH err] N(CH[ err (

Al ternatively, Rlerr] may represent
-OC[err]aI kyI ene Het, Het may suitable be piperidyl,
pyrrolidi ngf r(apmsentml |y (bt tut\Mh!Eer\ C[weprgsentgla 5- or 6-memberegd ring hyl )

or nor pho'dvﬂiéh maf be saturated or pa ETI e Ly hﬁséﬁfriaﬁéd‘:‘%ﬁa "donfS¥edS 88Hson
&

[err] ecl The

conpounds @tpmsoamm::atlemyﬂmape o6 ﬁt%ﬂetoms ’ﬁ@JP@Peésfywwg@neéHlm and
and t hus gﬁ‘ggﬁéhSépﬁ@naW}ﬁ&ﬁQég bgrc,g,bg@q er eoi somers. Is to be

under st oo t'he i nven n nd par at e
i ndPvi dual ang Bhﬁ%a‘fﬁ“q%@y accept le E?Jhgp R’@F &%ﬁﬁr@%s fheredf)
Igﬁt glhfra]lr gacery picaihy y RfCrGWépﬁﬂisenEsal t-gmnawmrmonmarm% ofin f opamticulér) Z\QI f?
accept abl eagri'{ g:;-? R@; é@te?‘ﬁ%t?ve ed$h '.'%)é}’yd&L g?éh ‘@ugleRQ%QPCﬁHg.Le
sul phat e 2det may surtatbllesbe wiperdylp ppseliding &ptwy‘@ﬂﬁgﬁi}bqﬂﬁdﬁ@ﬁhé& Graleylat e,
benzoat e, C fumarate, naleate, |actate, citrate,
g Ay or morpholinyl.
tartrate, ucon ane uI phonat e, benzenesul phonate and

p- 0l uenesul phonate sal ts Conmpounds of the formul a (I') can also
provi de pharmaceutically acceptabl e neta , in particular alkali

metal salts, ,{,&mgﬁ tly Rea8Btenty 50di wn and pot assi um sal ts.
25 Pd Parti ?:%? I ndi vi dual of the invention include:

TEIS
(BE)-1-(1-Phenyl -1, 3,4,9-tetrahydro-[err]-carbolin-2-yl)-3-phenyl propene-1-0
ne
-@ , especially
S o

The compounds of formula () may contain one or more asymmetric centres

and thus can exist as enantiomers or diastereocisomers. It is to be understood
15 that the invention includes both mixtures and separate individual isomers of the
compounds of formula (1).

The pharmaceutically acceptable salts of the compounds of formula (1) which
contain a basic centre are acid addition salts formed with pharmaceutically
acceptable acids. Examples include the hydrochioride, hydrobromide, sulphate

20 or bisulphate, phosphate or hydrogen phosphate, acetate, benzoate, succinate,
fumarate, maleate, lactate, citrate, tartrate, gluconate, methanesulphonate,
benzenesulphonate and p-toluenesuiphonate salts. Compounds of the formula
() can also provide pharmaceutically acceptable metal salts, in particular alkali
metal salts, with bases. Examples include the sodium and potassium saits.

25
' Particular individual compounds of the invention include:
(E)-1-(1-Phenyl-1,3,4,9-tetrahydro-f-carbolin-2-yl)-3-phenylpropene-1-one
(E)-1-(1-Phenyl-1,3,4,9-tetrahydro--carbolin-2-yl}-3-(4-nitrophenyl)propene-1-
one .



(BE)-1 -(1-Phenyl -
,3,4,9-tet ra&&%ﬂs{ﬁrr] -carbolin-2-yl)-3-(4-nitrophenyl)propene-1 -

one WO 97/ 43287 PCT/EP97/02277
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(E)-1-(1-Phenyl-1,3,4,9-tetrahydro-[err]-carbolin-2-yl)-3-(4-trifluoronethy
| phenyl) - pr opene- 1- one (BE)-1 -(1-Phenyl -

3,4,9-tetrahydro-[err]-carbolin-2-yl)-3-(4-nethoxy-

phenyl ) propene-1-one 5

(E)-1-[1-(4- Met hoxyphenyl)-1, 3,4, 9- tet?ahydro-[err]-carbolin-2-y|]-3-(4-
trlfluoronethylfhenyl propene-1-0

(E) - N-[ 4- [(B)OxE E’r@ny{ahemB—tgt@hydm-ﬁaarbw&?od[ -gr(Aitrifuernomethy lphenyphr openy|

] phenyl ] - Fﬂ'of(’ ﬁ' -0 gcet am de

-[1- 4"VEt 9-tetrahydro-[err]-carbolin-2-yl)-3-phenyl prope
nEa- (10 %@ﬁ@yl 1 349-tetrahydro— —carbéhn-zlyl Z3-( —methoxy-y ) - 3- phenyl prop

(E) 1-[1- @deﬁémdmm(yphenyl) 1,3,4,9-tetrahydro-[err]-carbolin-2-yl]
(E)51 ( 1- BReHy @{‘ §)Ie4f% pr&%hyﬁﬁ L PdetrabydipeeRoingy184r ¢ or nyl phenyl ) p
E(él)oenN_e[i trifluoromethyiptvenyl)propene-1-one . deo bol ,

- - [,85 7 - (4-,0i - -tetr r.bol in- 2-
yl ) pr ope ngéf%‘ﬁ%-ﬁé—ﬁ%og—éf(if,ﬁ%g@ﬁPéfh,)Q-tjetr%hyd?o-b-éarggl){n-ﬁ-yl)[p%pénylf henylf]
(E) - 1- [ 1- (etetamidgphenyl ) - 1 3,4, 9-tetrahydro-p-carbolin-2-yl]-3-phenyl propen

1-
((aE) 1-[1- (‘5)11#0 ugﬂre(;?r% oxy eﬁwd)Q{etéallycgot%gz?%)hg-zyp3 T?Eg%%ﬁ?r}le-?-yl]
- 318henyl -1-o0e propene- 1- one

(B)-1- [1 (ByMefbyd, alvettylenbdiodphehgh) 11e8 08 eatt Hydro paeReblin-2yl3d-- 3- phenyl p

E(él)oenN-ei4 i%‘e@\/bpéo’?ef’?'g’qf'er’ret hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-ca
rbolin-  (E)-1-(1-Ph2nyl-], 3p4 Srtetrhygiriveproaliosiizt-2+vil )d®-(2Formylphenyl)propene-1-
(E)-4-]3- %% 3-(I- phenyl 1,3,4,9-tetrahydro-[err]-carbolin-2-yl)-propenyl]b
enzoi c aci d, nethyl ester

(EJ51- [ 1- (B)-Oh[4fBfhendi(] <(4-ritrapieenyd)-f h¢ S-etabydlo-Baaonlim22- y| | - 3- phenyl p
ropene-1 ro enyl phaﬁﬁ acetamid
(m'i ml/ | <(aﬁegggﬂ%{?n%%‘ufroei?ifp@nﬁﬁﬁ%gﬁ{fgw (Ea-rcg%éhrr]w 2-yY] g-phenglp?opgr(w)e-%
(E)-1-[ 1- ohed- Met hyl enedi oxyphenyl ) -1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]
-3-(4-

(B 1-11- (B aﬁmﬁnﬂ"@ PSR 1.2 Brgtparare-RarR 22 bR PheWheny | p

rop@ne- 1 propene-i-one
(E)-1-[1-(4-Methylphenyl}-1,3,4,8-tetrahydro-p-carbolin-2-yli}-3-phenyipropene-1-
one .
(E)-N-[4-[3-Ox0-3-~(1-(3,4-methylenedioxyphenyl)-1,3,4,9-tetrahydro-B-carbolin-
2-yl)-propenyl]phenyljacetamide

25 (E)}-4-[3-Oxo-3-(1-phenyl-1,3,4 9-tetrahydro-;3-carbolan-2-y|)—propenyl]benzonc
acid, methyl ester
(E)-1-[1-(2~Chlorophenyi)-1,3,4,9-tetrahydro-p-carbolin-2-yl}-3-phenyipropene-1-
one
(E)-1-(1-Phenyl!-1,3,4,9-tetrahydro-p-carbolin-2-yl}-3-(3 4-

30 methylenedioxyphenyl)-propene-1-one
(E)-1-[1-(3,4-Methylenedioxyphenyl}-1,3,4,9-tetrahydro-p-carbolin-2-yl}-3-(4-
bromophenyl)propene-1-one
(E)-1-[1-(4-Chlorophenyl)-1,3,4,9-tetrahydro-B-carbolin-2-yl}-3-phenylpropene-1-
one
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(B)-1-[1-(3, wOM¥4¥587%enedi oxyphenyl ) -1, 3,4, 9-tetrahydro-[err] P%"mz"
in-2-yl]-3-(4- et hoxyphenyl ) propene-1 -one

(E)-4-]3-0xo0-3-(1-(3, 4-net hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbo

l'in-2- yl ) propenyl Jacetic acid, phenyl ester 5

(E) 1-[1- (3, 4- Met hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]
-(4- hydr oxyphenyl ) pr opene-.1- one

(E) 1-[1- (3, 4- Met hyl enedi oxyphenyl ) -1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]

-3-(4- f or nyl phenyl ) pr opene- 1 one

-[4-] 3- Q(O-(é 4 élp((a A-Methilenedexyprenylpyd. #Sttetrahydro-f- carg:olm-z -yl}-3-(4-
,3,4,9-tet b | 10
2 yI) prgpxr?ﬂ"ﬁ &%@k&f’ eﬁoi t%rea
(E)-1-[1- (CGEMMQF@?‘D@?(?H( Qypg@ygqr)edpxyphenyl) -1,3 4 9-tetrahydro-ﬁ-carbolun—2-
a?n ﬁoghteﬁtlr Y%&Jlﬁfbllc%@fd)%bﬂylzeétbi 3-(4-
(?If) 4ESZ[ 1- ($ B ftmﬁéﬁﬁaywﬁwﬁgmﬂp; ? j-tetrahydro—ﬁ -carbolin-2-yl}-3-(4-
tety ¥ I)? rd‘p'y ope2-y -
t h
(B-1- Fle?g Sy BRESBHpP e, 3 BN RP VT 28 Bef - 2-y1
-3-[(4- form lphenwl)m(opehbwl-suéf onyl ) ami nophenyl ] propene-1 -one
E)-4-[ 3- - -
(3) 4, 9[ t e?gghjd%péé?(é'ﬁg E%ol | n@mn}') 1I? 4bgr.})etrean d]r%é:\ %%rlb(?“gm d,
nettgl est @-yl)- propenyllphew} 3‘<P["3J3§[|QE€@<0 3-[1 - (3, 4- et hyl enedi oxyphenyl )-1
, 3, 4, 9-tet KEP [[] giy srmé Pern*éat ﬁ¥%1 3,4,9-tetrahydro-p-carbolin-2-y!}-3-(4-

yl ] pr openy 6 anesu

)-4-[ 3- OabnlBOPmeOB Wﬂlﬁ@ﬂﬁyl‘@ﬂédl oxyphenyl)-1,3,4,9-tetrahydro-[err]-carbo
n-

) -

(E)-1 jh-(S/MMét%D%‘h!éb]d)@ yihed,3,4,9 -tetrahydro- -B-carbolin-2-y}-3-(4-

n- 2- nitro- ﬁ]prEPSBEQyP ‘Benzm c acid 25 (E) -

1443, 4- WEWLpnm4wgwymmld)m¢pﬁenyl9—1t&ﬂrB&t%tmmdt@ﬁrqarbahrm@-yIMﬂ(%] 3-(4

E)-1-[1-( f’ﬁ@@ﬂﬁ&pgﬁxg %)rﬁ{'?p @%’?‘Y@p@agnﬁ 19c>rtw"et rahydro-[err]-carbolin-2-yl]

3- (4- (E)-4 -[3-Omoi 3{ 1+63, 4rraethy qm@mypbeaysk)ﬁ@ 4,%tatrahydro--carbolin-2-

E)-1-[1- (

3.4, 9-te Asgfﬂggi&ﬁo ?xﬁlﬁdé}r iter oE

met hyI ened|(§ meg'ﬁ@en dio phenyl) 1 '3,4,9-tetrahydro-p-carbolin-

(E)28-[1- (&%ngﬁ&h Wahgnyémfohaﬁmew tetrahydro-[err]-carbolin-2-yl]

ti SRR SR

(B)- 1-[ 1- (SEXAR- RO ThRtRAEdiSbnatlG: t%f‘rgah"g}ﬁﬂrydf%rﬁrf 0Bt

i n-2-yl] - 3-yi}propenyljbenzamidel]i f | uor omet hoxyphenyl ) propene-1 -one

(E)-4-]3-Oxo0-3-[1-(3,4-methylenedioxyphenyl}-1,3,4,9-tetrahydro-B-carbolin-2-
yl]-propenyllbenzoic acid
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.3, 4,0- 3&5)1- -(4-ls@Propy vﬁ}%\y[)&y 4% EEFY%%VPWR‘E\D%W%? hzani de

(E) 1-[1- hhmﬁ{y@)ﬂapéne’%ubr&rtetrahydro [err]-carbolin-2-yl]-3-phenyl prope

(8- 1711 (AR PINSPRSSAURR-5YD-4 34 §-telahusiup ST eRin 2o B n- 2- y1 )
320 3- nitropheny§pedpensiésrie) pr opene- 1- one
(810135 8 P Db RtAlhal oo e AR 2o
phenylpropene-1-one ’
(E)-(S)-1-[1-(3,4-Methylenedioxyphenyl)-1,3,4,9-tetrahydro-p-carbolin-2-yl]-3-
phenylpropene-1-one
25 (E)-1-[1-(4-Methoxyphenyl)-1,3,4,9-tetrahydro-B-carbolin-2-yi}-3(3-
nitrophenyl)propene-1 -one
(E)~1-[1-{(4-Methylphenyl)-1,3,4, S-tetrahydro-B-carbolin-2-yl}-3-(2-chloro-5-
nitrophenyl)propene-1-one
(E)-N-(Tetrahydrofuran-2-yimethyl)-3-{3-oxo-3-(1-(3,4-methylenedioxy)-1,3,4,9-
30 tetrahydro-B-carbolin-2-yl)propeny{]benzamide
(E)-1-[1-(Indan-5-yi}-1,3,4,8-tetrahydro-p-carbolin-2-y(}-3-phenyipropene-1-one
(E)-1-1 -t3,4-Methylenedioxyphenyl)—1 ,3,4,S-tetrahydro-B-carbolin-2-yl}-3-(3-
acetylphenyl)propene-1-one
(E)-1-{1-(2,3-Dihydrobenzofuran-5-yi)-1,3,4,8-tetrahydro-B-carbolin-2-yl)}-3-(4-
35 (2-dimethylaminoethoxy)phenyl)propene-1-one
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(E) - 4- [ 3- OxoWR 94328 et hoxyphenyl ) -1, 3, 4, 9-tetrahydro-[err] - gfr‘%‘?g%[r?”z”

yl ] propenyl ] -benzoic acid, nmethyl ester

(E)-1-[1-(3,4-N@thy|enedioxyphenyl)-1,3,4,9-tetrahydro-[err]-carbolin-2-y|]

-3-(4- nmet hyl - 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl ) propene-1 -one

5

(E) 1-[ 1- (3, 4- Met hyl enedi oxyphenyl ) -1, §34 O-tetrahydro-[err]-carbolin-2-yl]
2- hydr oxy- 5- n|trophenyl)propene 1 one

(E) 4-[ 3- Ox0- 3-[ 1- (2, 3-di hydrobenzof ur an-

d
o 15 (Ey415-Oxc- Bt cgematmunaond-dc 8,9 kiatydrepeaarbolin- oL o111 ear

(F)'4'[3 %5 %r%ﬁ, ﬁyl@%aﬁ%ﬁf@é&iﬂhﬂ@ﬂﬁeﬁé 4, 9- tetrahydro [err] carbol i n-2- 10
zE% paofgndiwnz ga(ﬁw@xwmm@mmm 4 SgteirabydrorBwarelin?odl8-:@ar 11 - car

bol i n-2- methy |-3,4-dth cm*oomrnénlszm xazatpasqrnpropene- -one

g)rEZ)p%nEal ((er_lz_(ﬁ ug%g !ﬁyl%gednokyphenyﬁ‘)tﬁ%hxg Rraflilo-FHRBbliM 21y 8l R3- Pheny!
(E)-3-[3- std%xyls-hﬁrdbi‘miynpfapm -tsonehenyl )-1, 3,4,9-tetrahydro-[err]-carbo
102 Ey43-Oxd-331 GBS 2drlitd-519)0TR! 41818 dh{ ArY-B- b linR0CNY

ester
(SE) 1 [1 ( Pljgroeniijbenzaic @cidmethy) estes, 4, 9-t et rahydro-[err]-carbolin-2-yl]

l3- 2.
(E) 1 [1 (E@rﬁ“é?’u?’é%’aéﬁ @X%@W%WQ?% ;%f?m&%reﬁ%ﬁoﬂn £ 1] -3- (4 (2-
20 10 Milp@ﬂﬁ’iﬂh/ﬁhﬁmﬂ?&i@)phenyl ) pr opene 1- one

(5)- 1- 1103 #rMgshyksnedLoaahgarbberzohurbris el 1 804, dtetriny dio-pardioblim-22- 1 -

met h am npphenyl ) propene- 1- one
(E) 1- 1- (S‘MV-QV@PWPE henyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]

-3-(2- (E)- 1-[1 (Blehzbft.dan&ylyﬂmléraﬁtetmrmdeu@-darboha-zﬁl] 3-phenylpropene-
(E)- 4[30§ -[1- (benzofuran-5-yl-1,3,4,9-tetrahydro-[err]-carbolin-2-yl]-
propenyl ] - 1-6ne benzoi c acid, nethyl ester

(E) 18- [ 3- ( {EPe+2eDxo-3r(15(3#-metBylenediaxypheph-d.3.6:3-1eteatispifrcabalin:2- oxo- p
ropenyl | - o 3 p;osfn ]Wtﬁﬂﬁggﬁthanesulfomc acid, phenyl ester

(B-41% o\ e eocon e PSS kb T3t L bR et cor o

lin- 2 30 (E}-1
este yethoxy )phenyl]propene -1-one

Lo O T S syttt 1) =

) 126 1- ( 3- Dirdethylamimoietriosyibresnyl )ordpénettenet r ahydro-[err] - car bol i n 2 yl]-3
(Eme[mg RIAREH) ?en'leo%)&phenyl) 1,3,4,9-tetrahydro-p-carbolin-2-yl]-3-(2-
dimethylaminophenyl)propene-1-one
(E)-1-1-(3,4-Methylenedioxyphenyl})-1,3,4,9-tetrahydro-g-carbolin-2-yl}-3-(2-
piperidin-1-ylphenyl)propene-1-one

25 (E)~4-[3-Oxo-3-[1-(benzofuran-5-yl-1,3,4,9-tetrahydro-B-carbolin-2-yl}-propenyi}-
benzoic acid, methy! ester |
(E)4-[3-(1-Benzofuran-5-yi-1,3,4,8-tetrahydro-B-carbolin-2-yl)-3-oxo-propenyl}-
benzoic acid
(E)-4-[3-Ox0-3-(1-(3,4-methylenedioxyphenyl)-1,3,4,9-tetrahydro-B-carbolin-2-

.30 yl)propenyl]phenyl)trifluoromethanesulfonic acid, pheny! ester
(E)-1-[1~(3,4-Methylenedioxyphenyl)-1,3,4,9-tetrahydro-B-carbolin-2-yli}-3-(2-(2-
dimethylaminoethoxy)phenyl)propene-1-one
(E)-1-[1-(3-Fluoro-4-methoxyphenyl)-1,3,4,9-tetrahydro-f-carbolin-2-yl]-3-
phenylpropene-1-one
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(E)-(R)-1-[ 19954338y dr obenzof uran-5-yl ) -1, 3, 4, 9- t et r ahydr o- [REWEPL22LDI | n
-2-yl)]-3- (4- (2-di net hyl am noet hox )ph nyl ) pr opene- 1- one
(E)-1-(2, 3-D hydrobenzo[ 1, 4] di oxin-6-yl)-1, 3,4, 9-tetrahydro-[err]-carbolin-
2-yl]-3- phenyl propene-1 -one 5
(E)-1-[1-(2, 3- D hydrobenzof uran-5-yl)-1,
3,4,9-tetrahydro-[err]-carbolin-2-yl)], § (4-
(2-pyrrolidin-1- erthoxy)phenyI)propené -one
(B)-1-[1-(3, 4- Met hyl enedi phenyl)-1, 3, 4 9-tetrahydro-[err]-carbolin-2-yl]
-3-[ 4- (E)-(R)- 1ﬂ9r(2cﬂ-&hydxqb9mmemﬂ -5 ohSik 9etsakydro--carbolin-2-yl))-3-

(E) (R) 1- %-(é?d‘ﬁ,emj(;émw IENM énelﬂs'oree O-tetrahydro-[err]-carbolin

(E) 1 [1 (BEhJM@tW'MQPBRW{ﬁANIPXMG'M §481tetammr@ f-eAralina?tyt}-3n- 2- y1 |
(%[j h?nyl rb b1 odl,onel yl phinél]propgne 1- one Cetrahvd -

ropenz LOXI N etra ro-jerr car
ol n. 22 - (E)-T41<2. 3 DyibesB ROty Pribeh et SRy Oroe RO G Sy 4-
(E)21 I[]1 (?z%yﬁldﬁmﬁf-tvlwéth@kﬁ)pﬁbdylw@o@eﬁeml-bné 3,4,9-tetrahydro-[err]-carbol
I n-2-y

(B - 2] L (BRI MR B RS 2 et aRWTo-h cormlier ot 41 - car bol

i n-2-yl)] - pyrrolidin-1-yihegrd]ptoptineet fopleam noet hoxy) phenyl ) pr opene- 1- one

|5 (4L (o' Epte o e Ay e b arite bl 2gi8: 21

(E)‘LO4 [3 [¢3MT®EWW©M& fone4] di oxi n- 6-yl ) - 1 3 4,9- tetrahydro [err]-car
bol i n- 2- @ 143 ¢h&aﬁyneﬁe&bwww:p%z@9qe%h ro-p-carbolin-2-y1}-3.4-

(E)- (R) 1- enzof uran -tetrahydro-[err]-carbolin
-2-yl]-3- |m|dazol -1-yl PHPRAIETE=0NE one’ 25

(B)- (S) 1- ggﬂaqaqﬂmwmamﬁzmm]&oxin)s@l)a 3,498 1@t stfr 8 chsdlin-gar bol
I n-2- ethoxy)phenyl)propene 1 -one

t hyl
(E)- 1 [1 (¥']’:,3 B?‘W&Fgﬂgﬁgﬂﬁﬂ’%ﬁg‘é Wl §{ 9-tetrahydro-[err]-carbolin-2-y
1115 (4- (BE)-1-[1-(2 afﬁ)mpmeylmﬁrém—ﬁ-yjhé 3,4,9-tetrahydro-B-carbolin-2-y(]-

(E) (S) 1- Q&Bﬁglt%p%ﬁﬁﬂﬁfﬁ%%éoﬁ%@” 5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
ropene-1-one

(E) (S) - 8141425 R dspbrpar b Adosn D11 3 PO Rl ol i

- - 3- 3-(4- -dlmetﬁ?'tdﬁhuhb@!hbﬁﬂbhbﬁ ﬁ@b@né—‘t—

(5) yl( R) 1 gﬁ (3[?:|U%d0°2?ﬂe'!g %&)L/Irgﬁenni%) ¥'3a %—tetrahydrtoe : a*rWo‘i{n‘?z-[y‘?fﬁ (& ?ﬁbm 'n

(4-201- ( S) dﬁhéﬂ‘iymrmletwbﬁﬁﬂﬁﬁy*)mm}wmyl ) propene-1 -one
PO D11 432815y 4-13-{1-(2,3-Dihydrobenzol1,4]dioxin-6-y1)-1,3,4,8-tetrahydro-B-carbolin-2-
yl]-3-oxopropenyllbenzoic acid
(E)~(R)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-g-carbolin-2-yl}-3-
phenylpropene-1-one
25 (E)-(S)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-p-carbolin-2-yl})]-3-
{4-(2-dimethylaminoethoxy)phenyl)propene-1-one
(E)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-f-carbolin-2-yl]-3-(4-
aminophenyl)propene-1-one
(E)-(S)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-g-carbolin-2-yl}-3-
30 phenylpropene-1-one
(E)-(8)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,5-tetrahydro-f-carbolin-2-yi}-3-
(3-nitrophenyl)propene-1-one
(E}~(R)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-p-carbolin-2-y!)]-3-
{(4-(1-(S)-methylpyrrolidin-2-yl-methoxy)phenyl)propene-1-one
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(E) (R) 1-11 ‘Qgggmgs?ydrobenzofuran 5-yl)-1,3,4,9-tetrahydro- [?'E&‘}Eﬁ%mg' n
yl]- 3- hydr oxyphenyl ) pr opene- 1- one

(E) (R) 1 [ 1- (2, 3- D hydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin

-2-yl)]-3- (4-(2-dinet hyl am no- 1- rret hyI et hoxy) phenyl ) propene-1
-one 5

(E)-1-(1-Phenyl -1, 3,4,9-tetrahydro-[err]-carbolin-2-yl)-3-(4-(4-nethyl pyper
azin-1- yl) - phenyl ) propene- 1- e

(B)-(R)-1-[1-(3, 4- Met hyl enedi oxyphenyl ) -1, 3, 4, 9- tetrahydro [err]-carbolin-2
-vl)1-3-
(Z (]1 (S) ng)ﬁgﬁ)pglr[? é?ﬁaPH‘yQ“iﬁer}Fé’{‘Héxy? Bnenyﬁ)g t‘e% Boﬁgrbohn-Z-y!] -3-

(E) (R) gihgdrbﬁyphbwmﬂeﬂemﬂpmyl) 1,3,4,9- tetrahydro [err]-carbolin-2
L e oM A S Py A SR Bhe Rk pgi g one
-yl Y]-3- (4-(2-dimethyigraingt tronet ylathqw ?wwmcmmeyumeopene 1 -one

](E> Fls 0<PE)31léger§]r$§rfb%f1'yargz@ggr%gh}o-ﬁ -chrfiofl Do SMUduombtyiby ek 10- 2- V!

ehZoi ¢ ester
(B)-(R-[1- Y'Q‘Pglﬂﬂy QH?R%@nWﬁran 5-yl)- 1 3,4, 09- tetrahydro [err]-carbolin-2

-y1)1-3-(4-(E}-(R)-1 -[1-(3@2Mét ngismmkérwmmaabomg—y )}-3-
RO A SR L1 ol -
(E) 4-[ 3- 0< BER L1 B3 4dittthyteremiexyphenyl)st, 3,499 tett alyydrd+R-chrbolin-2 a1 J}8-i n- 2-

(Z(E) -1(0R) -1- [ @-%@ﬁ%wgg-zﬁ@%ft@ﬁéﬁmgym nill)grolpe@et 1e'tc’rr'aehydro [err]-carbolin

-2-y1]1-3- (EMR)-1 -[1-((314al‘ﬂﬂ\emr€ﬁ@w7) yehepihet, 3 AoSretrahydro-B-carbolin-2-yl)}-3-

(E) (R -1- [(]4 _ amﬁggﬁjﬁngkr 83,841% %etrahydro [err]-carbolin-2
(E) (R) 1- [ [&- ﬁ;[ﬂdﬁéhﬂl&ry"a eAyiyl. %4259-1@@?‘:)'8{%&%#791![1@#!] carbol i n-2
-yl)] pen Ibbtzdid =i, rdtng) éstbr)” et hoxy) phenyl ) pr opene- 1- one

) )1st) - )—t%%&cf ebﬁr#% R e A R S

(B)-1-[1- (B(ZZHmmwa#HmﬁthDXMphenyA)proibeﬂem-Qﬂe etrahydro-[err]-carbolin-2-yl)
3-(3- 30

](E) (R) 1- [&E)(CB)Z} %4? dro enzo?rﬁffagﬁr% )Wlfs‘iitstrf—:‘hwrghecfarb IgFr yl3ar bol

i n-2-yl ] - 3- (4-(2-dimethy a(mmppmrnowmmw 9(@%1-)0|ﬂﬁopene 1- one

(E> (R)-1- [@E)@aiﬁ-diélﬁqﬁqbﬂﬂémbaf P,pw 314 §atétr§n)1cﬁbf@»ﬁ¥$d?n{-21 r]-carbolin

uoroneth hen ropene- 1I-one
V\D é{zl} 43287yl]propenyl] (benzoxc acid y yI') prop

PCT/ EP97/ 0280(R)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4, S-tetrahydro-p-carbolin-2-yl}-3-
(4-aminopheny!)propene-1-ong
(E)-~(R)-1-{1-(3,4-Methylenedioxyphenyl)-1,3,4,8-tetrahydro-p-carbolin-2-
yl]-3-(4-aminophenyl)propene-1-one

25 (E)~(R)-1-[1-(3,4-Methylenedioxyphenyl})-1,3,4,S-tetrahydro-p-carbolin-2-yl)}-3-
(4-(2-pyrrolidin-1-ylethoxy)phenyl)propene-1-one
(E)-(R)-1-[1-(3,4-Methylenedioxyphenyl)-1,3,4,9-tetrahydro-pB-carbolin-2-y!})}-3-
{(4-(2-diethylaminoethoxy)phenylpropene-1-one
(E)-1-[1-(3-Fluoro4-methoxyphenyl)-1,3,4,9-tetrahydro-g-carbolin-2-yl1)]-3-(3-

.30 nitrophenyl)propene-1-one
(E)«(R)-1-[1-(2,3-Dihydrobenzofuran-5-yl}-1,3,4,9-tetrahydro--carbolin-2-yl]-3-
(4-trifluoromethylphenyt)propene-1-one
(E)}-(R)-1-{1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-B-carbolin-2-yl}-3-
(3-trifluoromethylphenyl)propene-1-one
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(B-(R-1-]1- 3- Di hydr obenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-yl]1-3- W 97"‘3287 (4- (2- mor phol i n- 4-yl et hoxy) phenyl ) pr openeRQI/EPaTE2277
(BE)-(R-1-[1-(2, 3- D hydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin

-2-yl]-3- (4-(2- (et hyl net hyl am no) et hoxy) phenyl ) propene-1-one 5
(E)-1-[1-(2, 3-Di hydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin-2-y
1]1-3-(4- (3 (di nmet hyl am no) propenyl ) phenyl ) propene-1 -one

(E) (R) 1-[1- (2, 3- Di hydr obenzof ur an- 5, gl) 1,3,4,9-tetrahydro-[err]-carbolin

2-yl]-
(4 (3- d| rret hyl am no- 2- hydr oxypr opoxy) phenyl ) pr opene- 1- one
(E) - (R - 1(E):R)21-31 23y Ditohizoberizofararb Syl ) 1, B, 494evatydroglvgdramiine2afi}-8ar bol i n

2 yI) % i fehﬂ"‘ﬁwgﬁ%wr?@%%@ an tetrahydro- [err] carbolin

2 yI] 3 ( -(R)-1{1-(2 Dmmﬁgbmcri@mﬁml))bBe419+t§tpamrrtﬁdi-spamfdrn-2-y }-3-
(E) (i?) 1(‘{__2.2 %%Mm@ﬁhgmggwﬁﬂeﬁ%%ﬁrb 8-fofetetrahydro-[err]-car boI in

am no) phenyl propene-1 -one

(Eﬁ)-/ ( R) 1(&)11({12- %@MB‘B@W&QSF%&-)@)W §-*§trah redi-EamRlino2 y8r34(4dar boI in
(E) (R) 1 rme hglamrnci)ﬂ»réé’e zor‘gﬁygﬁ @mﬁhépropene e’ Ongro err]-carbolin
-2-yl]-3- ( ) ( )1 ?1 ?ﬁ%yg (gf Hsﬂrb-g)%) ‘]E,,Jﬁjgt c}ro—ag%arbolrnﬂ 5 y‘]
(5) l(R)31(4-@3-63ﬂéwmmm¢rydcﬁxypmpcﬁeyy;bheﬁyl)&rébéhé -¢torghydro-[err]-carbolin
n
(E) y(}?) 10:’?)1(['%)21 §1 r‘f’r#g %Benzg%{%oﬁg%ggy Ul ‘T%&ébh@@gﬁxﬁr%{ﬁ% e?'rw)?gér bolin
A0y1] - 3- (4-formy!pheny(l)43rﬂmm@-l1amerorret hyl )phenyl ) propene-1 -one
E R 1 bol
( ) ( ) (é)lﬁi)z" %T@%é@%ropy am norréfjl))"r %)@%geﬁt?/ r;')gérrg?xgmp%ﬁéeyygar ot
(E) (R) 1(‘{‘9“2%‘%“.%@?’53@“2’6\{ IRTEREeReYI- gnq 3,4,9-tetrahydro-[err]-carbolin
-2-yl]-3-(E)- (R)—1 1- 2(345ﬂ1y@¢:$éﬁzammrnsiyny1 Bphenstratydrgiearbalime2-yl]-3-
(E) (R) 14(’12(jrh thy h dro 1zofura‘g gﬁp 1.3, 4,9-tetrahydro- [err] carbolin
I imethylaminpgiylamina)pne W 5P85\7PPReny! ] pr opene- 1- one
( E!)s ( R) 1(&)1(&’)21 3142 |3y Ditnjdeoberizofaranssyl)} 1,3,4394eteatyetrolrgartm!ine2wj-8ar bol i n
(é) yl] i1 (4392 amrnoeth@;ﬁyfp%eﬂbﬁﬁfdp@n@ ‘iLoY'rl et hoxy) phenyl ) pr opene- 1- one
- (3, 4 Vet t-de thl b3 ShBiydroberzofuan-2ut)ah p ot Steteahydre4i-parbaline2-wily3-3- (4- (2
-hPBerg&tFléﬁyﬁprobbﬁéhﬁéMéphem" ] propene-1 -one

&4
( {00 57 bl dReid i aaRinypbenzoiuarss i h 3 SHeirairdp-ResArR Y2 13-

yIjo 3- oxopg-opefethyipissrazin- eiyhphenpbropeara-bamec acid, tertbutyl ester
PO 211 4328, (R)-1-{1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,8-tetrahydro-B-carbolin-2-yl}-3-
(4-methylaminomethyl)phenyl)propene-1-one
(E)-(R)-1-[1-(2,3~-Dihydrobenzofuran-5-yl}-1,3,4,8-tetrahydro-p-carbolin-2-yl}-3-
(4-isopropylaminomethyl)phenyl)propene-1-one
25 (E)-(R)-1-{1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-f-carbolin-2-yl}-3-
(4-dimethylaminomethyl)phenyl)propene-1-one
{E)-(R)-1-[1+(2,3-Dihydrobenzofuran-5-yl)-1,3,4 S-tetrahydro-f-carbolin-2-yl]-3-
{4-(3-dimethylaminopropoxy)phenyl]jpropene-1-one
(E)-(R)~1-{1-(2,3-Dihydrobenzofuran-5-yl}-1,3,4,9-tetrahydro--carbolin-2-yl}-3-
30 (4-(2-piperidin-1-ylethoxy)phenyl)propene-1-one
(E}-1-[1-(3,4-Methylenedioxyphenyi}-1,3,4,8-tetrahydro-B-carbolin-2-yl)-3-(4-(2-
piperidin-1-ylethoxy)phenyl]propene-1-one
(E)-(R)-[2-{4-{3-[1-(2,3-Dihydrobenzofuran-5-yl}-1,3,4,9-tetrahydro-B-carbolin-2-
yl]-3-oxopropenyi}phenoxy)ethyllmethylcarbamic acid, tertbuty! ester



17 (BE)-(R-1-[1 -(2, 3-D hydrobenzofuran-5-yl)-1 , 3,4,

9-tetrahydr 4kdaggarbolin-2-yl]-3-
14- (2- met hyﬁg&ﬁqgnoetﬁoxy) phenyl ] propene- 1- one and phaF%’ggangql y
acceptabl e salts and sol vates (e.g. hydrates) thereof. A specific

conpound.of the invention is: 5

(B)-(R-1-[1-(2, 3- D hydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-yl))-3- (4- (2-di et hyl am noet hoxy) phenyl ) pr opene- 1- one

and pharmaceutically acceptable salts4gnd solvates (e.g. hydrates) thereof.
It has been shown that conmpounds of the present invention are potent and

are 0 EMB 1Pl dnhy o RREsl a2 A e AR o BRI Bt
of a vari qKV(ZQ‘hethylammoethmxydphemd}pm#:meﬂ+crrte biti on of cGW speC| fic PDE
| 5_thought t:fpﬁ%rrﬁ%ﬁee%c%g grceptable salts anﬁoﬁra?&ng%eautﬁy%gt&g thefecte! ective

PDE 5 i nhi®t oun e pre ent |nvent|on
cGW | evelA speeificlcompaund erﬂ'tehﬂvft?nttqwﬁ can give rise

be”Sf I ci a' QH) 1pt1a§23b%lhgafﬂdet'ﬂﬁfﬂréﬁa@yl?ﬂ mtg-tét?a?rwa%tt&boﬁaszm j-atory,

r|ure Luretic astlw ;Qas wel I” as potentlatlon of the
effects of(4’(2 dlmethY'@ﬁHBPﬂ@l"M)ﬂWé‘ﬂ pEpengr k®NRg factor ( EDRF),
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PCT/ EP97/ Ogérédtaneous transtuminal coronary angioplasty), peripheral vascular disease,
vascular disorders such as Raynaud's disease, inflammatory diseases, stroke,
25 bronchitis, chronic asthma, allergic asthma, allergic rhinitis, glaucoma, erectile
dysfunction and diseases characterised by disorders of gut motility (e.g.
irritable bowel syndrome).
It will be appreciated that references herein to treatment extend to
prophylaxis as well as treatment of established conditions.
30 It will also be appreciated that a compound of formula (1), or a physiologically
- acceptable salt or solvate thereof can be administered as the raw compound, or
as a pharmaceutical composition containing either entity.
. There is thus provided as a further aspect of the invention a compound of
formula (1) for use in the treatment of stable, unstable and variant (Prinzmetal)
35 angina, hypertension, pulmonary hypertension, chronic obstructive putmonary



18 di sease, congestive heart failure, renal failure,

at her oscl er osywg,97498¢i t i ons of reduced bl ood vessel p g.
post - PTCA), peripheral vascul ar di sease, vascul ar di sgIr:S&%gwgz(&%
as Raynaud' s di sease, inflammtory di seases, stroke, bronchitis,

chronic asthma, allergic asthma, allergic rhinitis, glaucoma, erectile 5
dysfunction or diseases characterised by disorders of gut notility (e.qg.

| BS) . Accordi ng to anot her aspect of the invention, there is
provi ded the use of a conpound18f forrmula (1) for the manufacture
of a nedi carrent for the treatnent of stable, unstable and vari ant
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Inventlon n&)(ar*é%te’ﬁb@dbﬁﬂ%o@@er@)bf@d mnhwt&g nss;e for exanpl e
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agm ni St r at unstabie al am_ﬂm varintat (Ia_rmzmetﬁeheraiﬁnr}a pr Iaj/pemmbson pulmonary For
m nistra : -
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general | y beenai fattire; athpr oselerosisn ‘GP igousgf MUC;ECII I@Jﬁmdn’&éﬂé'r patensdule.g.

pati ent post-PTCN Ok&piphdray §a§cﬁﬂaﬁdfsléab§ a2t idiferder such BQ'R’éﬂ'Ib%Id s
tablets or capsul es 'contain

active I n
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PCT/ EP97/ 028&mimal body which comprises administering to said body a therapeutically
effective amount of a compound with formula (1).
25 Compounds of the invention may be administered by any suitable route, for
example by oral, buccal, sub-lingual, rectal, vaginal, nasal, topical or parenteral
(including intravenous, intramuscular, subcutaneous and intracoronary)
administration. Oral administration is generally preferred.
For administration to man in the curative or prophylactic treatment of the
30 disorders identified above, oral dosages of a compound of formula (1) will
generally be in the range of from 0.5-800mg daily for an average aduit patient
(70kg). Thus for a typical adult patient, individua! tablets or capsules contain
from 0.2-400mg of active compound, in a suitable pharmaceutically acceptable
vehicle or carrier, for administration in single or multiple doses, once or several
35 times per day. Dosages for intravenous, buccal or sublingual administration will




19 typically be within the range of fromO0.1-400 ng per single
dose as required. In practice the physician will determne the .
actual dosi H&O?‘Eﬁzﬁ%n which will be nost suitabl e foFCHEFPIT02277

i ndi vidual patient and it will vary with the age, weight and

response of the particular patient. The above dosages are exenplary of the

5 average case but there can be individual instances in which higher
or | ower dosage ranges nay be nerited, and such are within the
scope of this invention. Fogsghuman use, a conpound of the
formula (1) can be adm ni stered al one, but wi ||l generally be
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i nt ramuscu C I Ntracoron alr en ra
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oredBnt | nvRRRTRRESGAIE o SEoRRtERIe pATdiHYes, SUCh 35 SARSTAIBB s
conposi t i onmethpeeélfiloge,aacsemesyatheticf giyoetide (duch ki eitepsol or mtxmmses:s
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above- nentlon d I nvent on -t hus provi
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solution isotonic with blood.

Thus, the invention provides in a further aspect a pharmaceutical composition

25 comprising a compound of the formula () together with a pharmaceutically
acceptable diluent or carrier therefor.

There is further provided by the present invention a process of preparing a
pharmaceutical composition comprising a compound of formula (l), which
process comprises mixing a compound of formula (!) together with a

30 pharmaceutically acceptable diluent or carrier therefor.

A compound of formula (I) may also be used in combination with other
therapeutic agents which may be useful in the treatment of the above-mentioned
disease states. The invention thus provides, in another aspect, a combination
of a compound of formula (1) together with another therapeutically active agent.



20 The conbination referred to above may conveniently be
presented fof use i the formof a pharmaceutical fornulation and
t hus phar nac‘é'ﬁ’t%"'@é?mconpom tions conprising a conbi natha'f‘FPz%’onﬂ
defined above together with a pharnmaceutically accept abl e di |l uent
or carrier conprise a further aspect of the invention. 5 The

i ndi vi dual conponents of such a conbination may al so be adni ni stered
either sequentially or sinultaneously in separate pharnmaceuti cal

formul ati ons. Appropriate doges of known therapeutic agents for
use in conbination with a compound of formula (1) will be readily
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for sgveral ﬁf%%ﬂsert?y%e RIBH G pidtedsd&Which form part of the prédrt thdatoh. in
PCT/ EP97/ 02 152 B3 4
the methods below RC, R! R4 R*°, and R are are as defined in formula (1)
above unless otherwise indicated.
There is a further provided by the present invention a process (A) of
preparing a compound of formula (l), which process comprises reacting
15 compounds of formula (II) and (li1)

(n

20

where X represents a hydroxyl or halogen group.
Suitably the reaction is carried out in the presence of 13-
dicyclohexylcarbodiimide (DCC) or 1-(3-dimethyiaminopropyl)-3-
25 ethylcarbodiimide (EDCIl) and 1-hydroxybenzotriazole (HOBT) in a suitable
organic solvent, such as dimethylformamide (DMF) or dichloromethane (DCM)
for several hours, e.g. 8 hours to 2 days.



21 Compounds of fornula (1) may be prepared as individua
enantioners _from the appropriate enantioner of formul ? s a
raceni ¢ m xR &#328Mm t he appropriate racemc conpoundgg k%%?§%7ﬁ
(I'1). Individual enantioners of the conpounds of the invention may
be prepared fromracemates by resolution 5 usi ng nmet hods known in the
art for the separation of racemc mxtures into their constituent
enantionmers, for exanple using HPLC on a chiral colum such as

Hypersil| naphtyl urea or using separatipph of salts of diastereoi soners.

A conpound of fornula (11) nay be prepared by Pictet-Spengler cyclization
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i sol ated as salts dependi ng upon whether N-acetyl-(D) and (L)-Ieucine was

usedO as the starting material . WO 97/ 43287
PCT/ EP97/ 02277 | CH,CH,NH,
RO
(V)
N
!
H
H o
(V)
4
R,

The reaction may conveniently be effected in a suitable solvent such as a
halogenated hydrocarbon (e.g. dichloromethane) or an aromatic hydrocarbon

15 (e.g. toluene) in the presence of an acid such as trifluoroacetic acid (TFA). The
reaction may conveniently be carried out at a temperature of from 20 °C to reflux
to provide a compound of formula (ll} in one step. The reaction may also be
carried out in a solvent such as an aromatic hydrocarbon (e.g. toluene) under
reflux optionally using a Dean-stark apparatus to trap the water produced.

20 The reaction provides racemic compounds of formula (Il). Enantiomers may
be obtained from a resolution with N-acetyl leucine using fractional
crystallization in EtOAc:MeOH as solvent. (R) and (S) enantiomers may be
isolated as salts depending upon whether N-acetyl-(D) and (L)-leucine was used
as the starting material. '



22 Conpounds of fornulae (1V) and (V) are comercially

avai |l abl e covpoussis? or prepared by standard synt hetigcfeediphsdes
as hereinafter described in the Exanpl es. A conpound of
formula (111) can be prepared froma correspondi ng al dehyde 5 of
formula (VI) [err] suitably by enploying a Wttig reaction
foll owed by basic hydrol ysis. Alternatively a conpound of
formula (111) may be prepared froma conpound 10 of formula (VI) by a
Knoevenhagel reaction enpl oyi ng nal oni €2aci d. Conpounds of
formula (VI) can be prepared from known correspondi ng al coho
nitrile, or *tadmesurq@é bY?ér'nYLﬁﬁe wékgdt(efapé%gﬁﬁnmtényk bl ot rfdsOf
synthetic organic ch ccor urt er genera

process (BPr cRSﬁBBLﬁFH?YoﬂaﬂG?Fﬁ;IS&”f(‘P}'Cct&ﬁ paues as hergipatier gegcriged in the

al ternati vexgaipesnds of formula (I) enpl oying suitable

I nt erconversion_techni S elnafter escribed in | es.
Cormounds-of A RPEPOHDERH BT HE I BRcais BER BR=ra¢ f{ggbé.eﬂmmw sl

mol egul es lpy fartydad\i) zati on from or evaporation of an appropriate solvent.
The pharnmaceutically acceptabl e acid dikion salts of the conpounds of 20
formula (1) which contain a basig ce may be prepared I n a conventiona
manner. For exanple, a solution ee baseMay be treated with a

sui tabl e acid, either noéat o sui tabl e solution, and the
resulting salt isolated either by Filtration or by evaporation
under vacuum of the reaction sol vent. Phar maceutically acceptabl e

base addit o616 eBloyie ARG el r@fbll%ﬁreg 5y bedRHyaRApSsTRNCT by

treating a so oun or mul sui tabl e
base. Both tyWesnalivalya C‘h’ﬁ?%@d b fersauigr (Hnay henpegrasad Mm@ Fempound
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X
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{/\30 97/3?3'[28%%%!(:%}%9{0 chemistry. 1) solvate (e.g. hydrate) formation.
PCT/ EP97/ 022 ccording to a further general process (B) compounds of formula (1) can be
15 converted to alternative compounds of formula (l), employing suitable

interconversion techniques such as hereinafter described in the Examples.
Compounds of this invention may be isolated in association with solvent
molecules by crystallization from or evaporation of an appropriate solvent.
The pharmaceutically acceptable acid addition salts of the compounds of
20 formula (1) which contain a basic centre may be prepared in a conventional
manner. For example, a solution of the free base may be treated with a suitable
acid, either neat or in a suitable solution, and the resulting satt isolated either by
filtration or by evaporation under vacuum of the reaction solvent.
Pharmaceutically acceptable base addition salts may be obtained in an
25 analogous manner by treating a solution of a compound of formula (i) with a
suitable base. Both types of salt may be formed or interconverted using ion-
exchange resin techniques.
Thus, according to a further aspect of the invention, we provide a process for
preparing a compound of formula (I) or a salt or solvate (e.g. hydrate) thereof
30 which comprises process (A) or (B) as hereinbefore described followed by
1) sait formation; or
i) solvate (e.g. hydrate) formation.



23 The follow ng additional abbreviations are hereinafter used

in the W 97,49_.‘gg.§)rrpanyi ng exanples: rt (roomtenperature), p&¥eph7/02277
(di met hyl sul p%om e), NBS ( N-bronosucci ni m de), THF
(tetrahydrofuran), TFA (trifluoroacetic acid), PTSA ( p-tol uene
sul phonic acid), AIBN (2,2 -azobis isobutyronitrile), and 5 TBDIVBC
(tert-butyidinethylsilyl chloride). Internediate 1 1
-Phenyl -2.3.4,9-tetrahydro-1H[err]-carboline A sol ution of
tryptam ne (15 g, 94.0 mmol ) and benzalzighyde (10.9 g, 1.1 10 equi v.)

in DCM (800 nL) was treated with TFA (15 mL, 2 equiv.). The resulting
T R S s SR

saturated aquedts fter ratton and
concent r at i sutdnepatiying exammeesedi (foomvdsmperatyes)alDMBE (dimethpispipipande). t o
gi ve t | . 470 ' i ;

NP 175, 177NP§F W—érb“o%uﬁamﬁgf,né’i‘l}q@tg?l&hgé@fﬁéﬁﬁ)%éﬁ .(ﬁffmabéeFlé%CId),

1- (‘4- Met hoxXyp8AnY | p-teluene, sutphonihyarid) 1AIBNr (2.2carebisi Hobutyronitrile )rhard
prodgct wa RPSE I re as for Internediate 1 with 20
trypltgam' nes-l(‘qg g, g@e@%ﬁ{t}g?wyﬁgﬁh@eﬁgﬁgal dehyde (12.9 g, 1.1 equiv.)
and TFA (14.6 nL, 2 equiv.) to give the title conpound (20.9 g,
80% as a hrewiadiate 1 powder . MP: 131 [err]C 25

I nt er nedi at’e 4- Ni :2.3.4.9-tetrahvdro-1

H B- car bol i ared using the sanme procedure
as for | nteansslutive df thsptamine (15 g, 1940t omalp gritl Gegzalt@hydemt10.8 g, 1.1

o b S En T Dl (R A el TR s 2, o). e FoSig)

190 [err] C.mixture was stiiradeatneidfert eng day and then neutralized to pH 7 with a

- (4-Trifl uor ONELAGXVRRRIBS) - idtidh  Bit &iddimAr QarboRkleer TAfterar iRiatid®  and
concentration to dryness the residue was recrystallized from 2-propanol to give
the title compound {11.0 g, 47%) as white crystals.

15 MP: 175-177 °C.

Intermediate 2
1-(4-Methoxyphenyl)-2.3.4 9-tetrahydro-1H-B-carboline
This product was prepared using the same procedure as for Intermediate 1 with

20 tryptamine (15 g, 94.9 mmol), 4-methoxybenzaldehyde (12.9 g, 1.1 equiv.) and
TFA (14.6 mL, 2 equiv.) to give the title compound (20.9 g, 80%) as a brownish
powder.

MP: 131 °C.

25

Intermediate 3

1-(4-Nitrophenvyl)-2 3.4 .9-tetrahydro-1H-B-carboline

This product was prepared using the same procedure as for Intermediate 1 with

tryptamine (2.0 g, 12.5 mmol), 4-nitrobenzaldehyde (1.88 g, 1 equiv.) and TFA
. 30 (1.9 mL, 2 equiv.) to give the title compound (3.1 g, 86%) as a yeliow powder.

MP: 190 °C.

Intermediate 4
1-(4-Trifluoromethoxyphenyl)-2.3 4 9-tetrahydro-1H-f-carboline
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Thi s product was prepared using the same procedure as for Internediate 1

W th tryptamne (2.0 g, 12.5 mml), 4-trifluoronmethoxybenzal dehyde
(2.4 g, 1 equiv.) and TFA (1.9 nlL, 2 equiv.) to give the title
conpound (1.6 g, 38% as a white powder. 5 MP. 68-69

[err] C Internmediate 5 1

- (4- Chl or ophenyl )-2. 3. 4. 9-t et rahydr o- 1Hferr] - car bol i ne Thi s

product was prepared using the sanme procedure as for Internediate 1 with 10

angt ﬁ{ﬂ ng ml p d@c@ walﬁg;gr)et afe’edtzpbm@qhe%h@%d@&nfré #R far n%{eggég}é \A% ain TFA

powder . tryptamirﬁp(Z mreol). E tﬂf?ﬂomethwb@ﬂﬁeh#e&yeeeﬁfw 1 eqqrv)

- (4- Met hyl pReyTFAZ1D AnL9-zt equRhy@r givéHhkeitld compbahde.6 g, 38%) ad i hite
product was pwared using the sane procedure as for Internediate 1 with
tryptani ne PP 6.2 mol ), 4-methyl benzal dehyde (0.74 g, 1 equiv.) and
TFA 5 Mf(’lS&FBQ Z.equiv.) to give the title conpound (1.6 g, 100% as a
V\/nite powder . MP: 207-209 [err]C. 20 Internediate 7

- (3. 4- Met hyl enedi oxvphenyl)-2,3.4. 9-tetrahydro-1 H[err]-carboline
Th| S producﬂ_wred usi ng the sane procedure as for Internediate 1
W th
3, 4- net her ' b equiv.) and TFA (18 ni,
2 equiv.) tdhis PEOqucd wastprepa Bsing t 2?3@“9 Bt%eda'ée as for Intermggfiate 1 with

lcr%'S’i@il 3 aI &@gtérﬁm@yw .ald, IWMm@l)fnﬂ@bEag@éld de (4.6 g NPeqén?/S) %ﬁﬂrTﬁA
nter nedl a eLra I .0, enzol C
70, 2 cquiv 116 vae Mg R A 6585 Bl Sy REE

acid, nethyl
procedure apPot61 ACernediate 1 with trypt am ne (2 8 0, 17 4
mmol ), 4-fornyl benzoic acid, nethyl ester (2.87 g, 1.1 equi Vv.)
and TFA (2.7 m, 2 equiv.) to give the title conpound (0.5 g, 9% as

whi te crystém&m_ﬁecrystal lization fromisopropanol: Herr]O 35

MP: 45 9[ err hG4-Methylphenyl)-2.3.4.9-tetrahydro-1H-B-carboline
This product was prepared using the same procedure as for Intermediate 1 with
tryptamine (1.0 g, 6.2 mmol), 4-methylbenzaldehyde (0.74 g, 1 equiv.) and TFA
(1 mL, 2 equiv.) to give the title compound (1.6 g, 100%) as a white powder.
MP: 207-208 °C.

20
intermediate 7
1-(3.4-Methvienedioxyphenvl})-2 3.4 S-tetrahydro-1H-f-carboline
This product was prepared using the same procedure as for Intermediate 1 with
tryptamine (20.0 g, 120 mmol), 3,4-methylenedioxybenzaldehyde (20.6 g, 1.1
25 equiv.) and TFA (18 mL, 2 equiv.) to give the title compound (22 g, 60%) as
white crystals after recrystallization from ethanol.
MP: 178 °C.

Intermediate 8

30 4-(2 3 4 9-Tetrahydro-1H-B-carbolin-1-yl)benzoic acid, methyl ester
This product was prepared using the same procedure as for Intermediate 1 with
tryptamine (2.8 g, 17.4 mmol), 4-formylbenzoic acid, methy! ester (2.87 g, 1.1
equiv.) and TFA (2.7 mL, 2 equiv.) to give the titte compound (0.5 g, 9%) as
white crystals after recrystallization from isopropanol:H.0.

35 MP: 178 °C.
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Internmediate 9 1- I ndan-5-yl -2. 3.4.
9-tetrahydro-1H[err]-carboline Thi s product was prepared using
the sanme procedure as for Internediate 1 with 5 tryptam ne (1.28 g,
8.0 mmol ), indan-5-carboxal dehyde (1.3 g, 1.1 equiv.) and TFA
(1.2 nm, 2 equiv.) to give the title cogpound (0.36 g, 14%. 1H
NVR (CDCl [err]) [err] 7.6 (s, 1H), 7.4 1H), 6.9-7.2 (m 6H), 51 (s,
1H), 3.3-3.4 (m 1H), 2.9-3.1 (m lH) 2.7-2.9 (m 6H), 1.9-2.2
(g, 2H). 10 I nternedi ate 10

- (2. 3-Di hydr qbenzof n-5-yl)-2.3. 4. 9tetrahydro-lH—[err]-carboline
Intgfedale 8 i

Thi's produc red using a two-step procedure. A solution of
tryptam ne 1-indan-5-vi-2.324. @-tg@bv@’oaﬁﬂﬂﬁ-aardbolme

2, 3: di hydro?ﬁ&i@%ﬁ@?@aﬁ%gg@ 9§Féqﬁ? (sé% %ce%jur%ats Jor Inteﬁﬂ%ﬂ:‘é&% 1,With

t ol uene (1L RSTFS
m. of® wat er trypl@ninapdr28 idor®. @mmgl)umma@arwmmmas@m NMeelqiiv. )Davd ( 1

L) TFmtiﬂ%\Lprzeéw@e)tafg“;%e(meeam guﬁm gs)% 1'lah;§ resul ting

t t f t t ed
Teous o IR RMFfCRBLbS 2. Ak, Bddew TH) FUE mAﬁmfséiesr A s A h
DCM and dr yirhg1iay,e2. oMy $@reriH), 2t7h29qrrrgasﬂ)01sglhtgecgr2mas

evaporated 1 n vacuo. Recrystallization fromDCMiPr[err]O (2:30) gave the

title 20 conpound as white crytals in a 80%yvyield. [err]H
NNR1©CDCl[eh1t¢ﬁné;®ate]1G 6 (s, 1 H, 7.5-7.6 (m 1 H) 7-7.3 (m 5H),
6. 7- 75(d .§.3345(m 1H),

3.05-3. 2 (t,
1-(4- |sopro'ﬁmsmf@ﬁypywaswmp@radews»agm step[ rockdarer okplution of tryptam;rml S

product was g@pgr lezuﬁ{d)p de ?@Hﬁ?‘hﬁr@ﬁéﬁ%ﬂefﬁrza 25l c%’rbbf%l@étgg@é a(tS%)% g’ uiv.)

;ﬁ;pt am ne SQU*TFIAH(@@W?H b? y&a.ﬁﬁs%%g@ éPn&ra{/éefé%fqr.‘{V h@ua%rﬁﬂf&ﬁrn@mfsv %}
679915as whi int ofrwaterlahd evaporation af t@terié the sésidle wals @vsdemihmErr (1 ©) 30

I (2, 3 BenzBYOEAe8207 0 TEAE! e cibire. Therewtting sixise ias stired at
for 16 hours. Then 1 L of a saturated aqueous solution of NaHCO, was added.
After extraction with DCM and drying over MgSQ,, the organic solution was
evaporated /n vacuo. Recrystallization from DCM:iPr,0 (2:30) gave the title

20 compound as white crytals in a 80% yield.

'H NMR (CDCl3) 6 7.6 (s, 1H), 7.5-7.6 (m, 1H), 7-7.3 (m, 5H), 6.7-6.75 (d, 1H),
5.1 (s, 1H), 4.5-4.6 (t, 2H), 3.3.-3.45 (m, 1H), 3.05-3.2 (t, 3H), 2.7-3 (m, 2H).

Intermediate 11

25 - 1-(4-Isopropylpheny!)-2.3 4 9-tetrahydro-1H-B-carboline
This product was prepared using the same procedure as for intermediate 1 with
tryptamine (5.0 g, 31.2 mmol), 4-isopropylbenzaldehyde (5.08 g, 1.1 equiv.) and
TFA (4.8 mL, 2 equiv.) to give the title compound (5.9 g, 67%) as white crystals
after recrystallization from iPr,0.

.30 MP: 146 °C.

Intermediate 12

1-(2.3-Benzofuran-5-yl)-2.3.4 9-tetrahydro-1H-B-carboline

This product was prepared using the same procedure as for Intermediate 1 with
35 tryptamine (2.27 g, 14.1 mmol), 2,3-benzofuran-5-carboxaldehyde (2.1 g 1




Thi s product was prepared using the same procedure as for Internediate 1

with 35 ryRYA& ne (2.27 g, 14.1 mol), -
2, 3- benzofuratr? Jq%:%r boxal dehyde (2.1 g, 1 wo ST ERSSY7 7
PCT/ EP97/ 02277 26

equiv., prepared according to the procedure of Dorn, C.P et al EP 481671Al)
and TFA (2.2 nL, 2 equiv.) to give the title conpound (3.0 g, 74% as white
crystals after recrystallization from cycl ohexane. MP. 134-136
[err]C. 5 Internediate 13 26

1- (2, 3-Di hydrobenzo[ 1. 4] di oxi n-6-yl)-2.3.4.9-tetrahydro-1H[err]-carboline

Thi s pr oduca )R SESRAPL-UTHIG (e BIRALEH BET oLt LIER BRI Ke)
2, 3-di hydr m%‘[ﬁl (2Pdimbxi2h equivar isogivedtiiey tite T®mpound (3008, §4%). @5 evhiter. )
and TFA (5. c?ggials 3ﬁ§ﬂi=éc¥¥§taﬂan%Nﬁ'oﬁhé){élbﬁé%rFeo”pou”d (7.05 9,

75% as whi crys recrystallization fromlPr[err]O
MP. 144 [er : Internediate 14 15 -(3-F
| uor g- 4- net hoxyphenyl )- 2,3,4,9-tetrahvdro-1H[err] '-car bol i ne Thi s

product was prepared i ng the sanme procedure as for internediate 1 with
tryptam ne l@&!ﬂﬁ'ﬁéﬂ%@o nmol ), 3-fl uoro-4-net hoxybenzal dehyde (4.86 g,
' [ 2 4¢

1. 05 Waﬁ dr@-1g-l-Becéerhrh¢t | e
conmpound (

I nt er medi at
1- ( 3, 4- Di f Itoypteptieeny(8)52203 30, 79mmib.a232ddd)1ymmt[mol1 éMbnhr&?earboxaldehydeTm S

t g =TeIN 25
e yodar ﬁ‘é‘?&“ﬁe@a“@sﬂé‘%ﬁ?iwwﬂﬁ ' °3%§§B"*¢2?§ Y2 (8 FEBOGng (M
equiv.) andd 754 as whitergtytaiafigr regretalfizaton togi We:@he t|tIe conpound
(7.8 g, 82%ypaggutize crystals. MR 151 [err]C

Internediate 16 30 1 - (3. 4-Met hyl enedi oxvphenyl)-6-fl uoro-2. 3. 4.
9-tetrahydro-1H[err]-carboline

Intermediate 14

15 1-(3-Fluoro-4-methoxyphenvi)-2.3 4.8-tetrahydro-1H-3-carboline
This product was prepared using the same procedure as for Intermediate 1 with
tryptamine (4.80 g, 30.0 mmol), 3-fluoro-4-methoxybenzaldehyde (4.86 g, 1.05
equiv.) and TFA (4.6 mL, 2 equiv.) to give the title compound (5.2 g, 58%) as
white crystais.

20 MP: 68 °C.

Intermediate 15 .

1-(3.4-Difluorophenyl)-2.3 4 9-tetrahydro-1H-B-carboline

This product was prepared using the same procedure as for Intermediate 1 with
25 tryptamine (5.4 g, 33.5 mmol), 3,4-difluorobenzaldehyde (5.0 g, 1.05 equiv.) and

TFA (5.2 mL, 2 equiv.) to give the title compound (7.8 g, 82%) as white crystals.
MP: 151 °C.

intermediate 16

30 1-(3 4-Methylenedioxyphenyl)-6-fluoro-2,3.4.9-tetrahydro-1H-3-carboline
This product was prepared using the same procedure as for Intermediate 1 with
S-fluorotryptamine (1.59 g, B.9 mmol), 3,4-methylenedioxybenzaldehyde (1.47 g,
1.1 equiv.) and TFA (1.4 mL , 2 equiv.) to give the title compound (2.34 g, 85%)
as white crystals.

35 MP: 172 °C.




Thi s product was prepared using the same procedure as for Internediate 1
w-th - 974 1% orotryptamne (1.59 g, 8.9 mmol), PCT/EP97/02277
3, 4- et hyl enegl oxybenzal dehyde (1.47 g, 1.1 equiv.) and TFA (1.4
m., 2 equiv.) to give the title conpound (2.34 g, 85% as white
crystals. 35 MP: 172 [err]C WO 97/ 43287

PCT/ EP97/ 02277 27
Analysis for CJerr]Herr]FNerr]derr]: Cal cul ated: C, 69. 67;

H 4.87; N,6.12. Found: C, 69.4727H,4.85; N, 6.23% 5

I nt er nedi at e 17 1- (2- Chl or ophenyl ) - 2.

3.4.9-tetra vd Ef] HJF bol i ne Thi s product was prepared
usmgthesﬂ@ Fesas 6r Intermediate 1 with tryptam ne
(1.0 g, 6. 2Ca1unlle)t;ad2Cc$£96?oUe41§Zﬂ Neéhyde (0.7 m., 1.0 equiv.) and

TFA (1.0 niL [ t itle conpound (1.2 g, 69% . 10 H
NVR ( DO [e’f?ﬁ?&%ﬁ%@ ,q‘gqu\its%q? 45 (d, 1H), 7.40 (d, 1H), 6.9-7.2 (m
6H)-, 5.6 (s, 1H), 3.2-3.0 (m 2H), 2.9-2.77 (m 2H), 2.4 (s, 1H).

| nt egedi at iate 17

(S)-1I-(3, 4-%%‘6 ef rahvdr o- 1H[err]-carboline 15
(S)-1-(3,4- ’ 1H[err]-carboline was
obt ai ned frvmst;h@dueswlaetprepar@fd Mngdbe rsasyE pricegiura as foc irdefmediaite 1 with

N acet yl - ) 0

recryst al | | YeRiAGHNE, (bnq I‘ﬁaglb Winto), %P“Plrgg%ﬁg_{?é@fdet ee}sﬁ% 21n5| 2387 PR
recrystal | i TEA (red enli, & equivD@/give: theditle compounsﬂ Qrgatﬁﬂ%hqueous soI ution

O;, %%ﬁy?%%@%%? g.rg %9?)9 tﬁj 1%?—&?er r 6c?afr7b2o [ heH:;s be‘ ge

crystals  1H), 3230drra%ﬁwya -37dm, 2H), 24(s Mb) 173 [err]C.

Analysis for CJerr]Herr]Nerr]O[err]. 0.35Herr]CO Cal cul at ed:
C 72.39; H 5.64; N 9.38. 25 Found: C,72.35; H,5.44; N 9.1%
[[err]]Df eritermedate.18 o 53 MeOH). Intermedi ate 19
(8)-1-(3.4-Methylenedioxyphenyl)-2. 3.4, S-tetrahydro-1H-f-carboline
15 (S)-1-(3,4-Methylenedioxyphenyl)-2,3,4,9-tetrahydro-1H-p-carboline was

obtained from the resolution of the corresponding racemic amine with N-acetyi-
(L)-Leucine (Sigma) in MeOH followed by a recrystallization from MeOH.
Treatment of the suspension of the recrystallized material in DCM with a
saturated aqueous solution of NaHCO; gave the enantiomerically pure (S)-1-
20 (3,4-methylenedioxyphenyl)-2,3,4,9-tetrahydro-1H-p-carboline as beige crystals
in a 55% yield.
MP: 173 °C.
Analysis for C1gH1sN2O;. O. 35H20
Calculated: C,72.39; H,5.64; N,9.38.
25 Found: C,72.35; H.5.44; N,8.1%.
la}p'®®=-35 (c = 0.53, MeOH).

Intermediate 19
(R)-1-(3.4-Methylenedioxyphenyl)-2.3.4 9-tetrahydro-1H-B-carboline
30 Following the same protocol as for Intermediate 18 (R)-1-(3.4-
- methylenedioxyphenyl})-2,3,4,9-tetrahydro-1H-3-carboline was obtained from the
resolution of the corresponding racemic amine with N-acetyl-(D)-Leucine
(Sigma) in MeOH foliowed by a recrystallization from MeOH. Treatment of the
suspension of the recrystallized material in DCM with a saturated aqueous
35 solution of NaHCO,; gave the enantiomerically pure (R)-1-(34-




(R -1 -(3,4-Met hyl enedi oxyphenyl )-2,3,4,9-tetrahydro-1H[err]-carboline 30
Fol lowi ng t{e B{g; protocol as for Internediate 18 ( 3, 4-
met hyl enedi oxyp%eny )-2,3,4,9-tetrahydro-1H[err]-carboline w%gj%%ﬁyf’%b

fromthe resolution of the corresponding racemc amne with
N-acetyl - (D) - Leuci ne (Sigma) in MeOH fol l owed by a
recrystallization from MeOH Treat nent of the suspensi on of the
recrystallized material in DCMw th a saturated aqueous 35 sol ution

of NaHCO3 gave the enantionerically2gpure (R)-1-(3,4-

WO 97/ 43287

PCT/ EP97/ 0227

et hy| ened: GRYBRRSAIPXPRENY 5236 CARYAPSAL! Heh-FRIRPE A5 HEiSCRTATS In 2

crystal s i n5%% yield. 59% yi el d. MP: 92-94 [err]C.

Anal al ysi s 9§L§5 u,bH[ err]N[err](err]: 5 Cal cul ated: C, 73. 95;
H, 5.52; N, 8. Found: C,73.72; H 5.52; N, 9.52%

[[err]] D erApalalysis {ar Gt OzMeOH) . | nt er medi ate 20 10

(R-%-(2, 3- %Mtggegzﬁ g5ap- 5552IN92?§ 4,9-tetrahvdro-1H[err]-carboline

FoIIOW| ng sane rot ocol Internediate 18 (R)-1-(2, 3-

di hydrobenzfé‘?lﬂﬁ%rpgsﬂ 1.5 I"4)-53E$‘M’ahydro 1H[err]-carboline was obtai ned
from [5& 2’t=.hg4r(@s=od)gbl Me@H).t he corresponding racemc amne with
(

N acet yl - euci ne (Sigma) in MeOH Et OAc fol lowed by a
recrystallization from MeOH Treatnment 15 of the suspension of the
recrystal |l ilnestmesdiatei 20 in DCMwith a saturated aqueous sol ution
of HCO3 s )

di hi8r oben &1 199 Sk G 9 4 Bhatah s white

crystal s i rFallowing the 558,m9| eptotocol ~ as  fonp: Inmmggta[terrpé 3B)-1-(2,3-

ﬁ”g' gg' st géuggéﬁdﬁelrﬁbﬁfré}»l;ﬂ-gg (? Qg,%&%‘iﬁo g cwgt% C)Hbét 8ftaifed fdMm
[[err]] D erthp Eespution of ghgocorpsngnding zgcemic amine rwithiit@setyl-(D)-Leucine

(S)-1-(4- (2(839%51)(161%@@9{2@(@9«& lﬂd&lﬁﬂ)ec?b? aﬂr&cryettanabﬁdﬁ Grokht1e0H. rr@ralmbhﬂe

Fol l,gV\A ng ofh the suspen%ton %° {he recrys?r;xlhzec{1 tmarltré%g DC]l\ﬁ {tﬁ) a sggUrated
aqueous solution of NaHCO; gave the enantiomerically pure (R)-1-(2,3-
dihydrobenzofuran-5-yl)-2,3,4,9-tetrahydro-1H-3-carboline as white crystals in a
55% yield.
MP: 88-99 °C.

20 Analysis for CigH1sN,0. 0.15H,0:

Calculated: C,77.87; H,6.29; N,8.56.
Found: C,77.83; H,6.33; N,9.44%
[a]p?' = 42 (c = 0.50, MeOH).

25 Intermediate 21
(S)-1-(4-(2.3-Dihydrobenzo(b)furan}-2.3 4.S-tetrahydro-1H--carboline
Following the same protocol as for Intermediate 18  (S)-1-(2,3-
dihydrobenzofuran-5-y!)-2,3,4,9-tetrahydro-1H-p-carboline was obtained from
the resolution of the corresponding racemic amine with N-acetyl-(L})-Leucine

30 (Sigma) in MeOH/EtOAC followed by a recrystallization from MeOH. Treatment
of the suspension of the recrystaliized material in DCM with a saturated
aqueous solution of NaHCO,; gave the enantiomerically pure (S)-1-(2,3-
dihydrobenzofuran-5-yl)-2,3,4,9-tetrahydro-1H-p-carboline as a pale yellow
powder in a 45% vyield.

35 MP: 175 °C.




di hydr obenzof uran-5-yl)-2,3,4,9-tetrahydro-1H[err]-carboline was obtained

from the resolution of the correspondi ng racem c an A .
N-acet yl - (LWQEUEBE 30 (Sigma) in MeOH Et OAc fol l omednit’)é;le%i%%h”
recrystallization from MeOH Treat nent of the suspension of the
recrystallized material in DCMw th a saturated aqueous sol ution

of NaHCO3 gave the enantionerically pure (S)-1-(2, 3-
di hydr obenzof uran-5-yl)-2,3,4,9-tetrahydro-1H[err]-carboline as a pale

yel | ow powder in a 45%yiel d.285 MP: 175 [err]C.

WO 97/ 43287

PCT/ EP97/ 02277 . . 29
Anal al ysi s Am'aMSéﬁrﬁieﬁrWPeﬂrQ'@o-l. OHerr] O Cal cul at ed:

C, 74.0, H 6cartuldie8: 084.0; H,6.54; NfFobdBd: C 74.01; H,5.88; N, 8.92%

[[err]]Dert]=0 = ) oy, O I nt er medi ate 22

(E)-3-(4- u@%‘@ﬁi@f%é%ﬁéc %i . A stirred solution of

( E)- 3- ( 4- arfudgPHenyb)(ac 9150c Ma®id).(1.0 g, 5.0 mol ) and pot assi um
i socyanate (2.0 g, 5 equiv.) in a mxture of water and acetic acid (50 10
m.) S heated at 100£err]C for 12 hours. After cooling, a white solid

preci pi t at eiptermediate 22 out. Filtration, washing of the filter cake with a

m xt ure of £ 4.2 MBenypagvlic acid drying it in vacuo gave the title
conmpound ( i

) ; . i d. . MR 50 C, 1

| nt er medi atd $tigred solttion’ O?P_f 'I§-' Q%ZI-S&HI&R”WDHQWQH %ﬁﬁh@n |g,a€ﬁ;H@olg‘C§rbd5
A S][i rred sohtabsiom lﬁg‘od}laﬁétef @.ong, [ﬂﬂewik/))-igl-amﬁ*twaaoémxm@\c( ;c@tig,acﬁi 620

, mal ani.c o ) idi ,
Cobyc i o bl A at¥ddE JoPRathouts Sald kol HnAlE Tl E! Hcidtaled
for 12 hoursut. Fitratiog, washingsefi therfiter@ake withraxpintuseiaftwatacendiMeGhhvandg

Tt ;TR . . 989

i te sol § cring it abllg GBYE 1S GUEICONApI@BZg  80%) s 2 white scid. 960 as
Clerr] H er rMRc 860]°C.0. 2H err] O: Cal cul ated: C, 64.68; H, 6.06;
N, 6. 29; 25 Found: C, 64.43; H,6.18; N, 6.36%

N (4-F | ph | ).- N- net hyl tam d 1.0 469 bt ai ned il
(‘]5 or ny ntgrrr]\xecgiategf yl acet am de ( g, ) was obtai ned as an oi

(E)-3-(4-Acetyimethylaminophenvllacrvlic acid
A stirred solution of N-(4-formylphenyl)-N-methylacetamide (1.0 g, 5.64 mmol),
malonic acid (1.06 g, 1.8 equiv.) and piperidine (0.1 g, catalytic amount) in
pyridine (3.5 mL) was heated at 60 °C for 12 hours. Pouring the resulting
20 mixture into HC| (1N) gave a precipitate. Filtration gave the title compound (1.2
g, 98%) as a white solid.
MP: 213-215 °C. .
Analysis for Cy,H33NO;. 0.2H,0:
Calculated: C,64.68; H,6.06; N,6.2S,
25 Found: C,64.43; H,6.18; N,6.36%.
N-(4-Formylphenyl)-N-methylacetamide (1.0 g, 46%) was obtained as an oil
from N-{(4-formylphenyl)acetamide (2.0 g, 12.2 mmol) in THF in the presence of
iodomethane (1.2 mL, 1.5 equiv.) and NaH (0.73 g, 1.5 equiv., 60% in mineral
oil).
30 'H NMR (CDCls, 250 MHz) 5 2.0 (s, 3H), 3.4 (s, 3H), 7.4 (d, 2H), 8.0 (d, 2H).

v —

Intermediate 24
(E)-3-[4-{2-Methoxyethyicarbamoy!)phenyilacrylic acid




fromN-(4-fornyl phenyl)acetamde (2.0 g, 12.2 mmol) in THF in the presence

of | odonet hane (1.2 mL, 1.5 equiv.) and NaH (0.73 gP 1.5 equiv,,
60% i n mi neMyp 97/43287 oil). 30 [err]H NMR (CDCl[err], CZ'?!BPWF‘Q}"’
[err] 2.0 (s, 3H), 3.4 (s, 3H), 7.4 (d, 2H), 8.0 (d, 2H).

I nternedi ate 24 (E)-3-[4-(2- Met hoxvet hyl car banoyl ) phenyl Jacrylic
aci d WD 97/ 43287

PCT/ EP97/ 02277 30

The sane nethod was enployed as in the eparation of Intermedi ate 23 but
starting from 4-fornyl-N (2-nmethoxyethy benzam' de to give the title
conpound as a white powder in a 57%vy
[err]C. 5The samg. 'P@F'?ﬁﬂ W@(WH&YR@X@%MW? t%ﬁEﬁrrﬁ“@é‘ ?flgée'@emé!?’/@z%‘ét
Zbaah”ed b)é%artm g from bt @r}iethoxyeth gbe?%%rgxde to %Ng the tllt)le compound
ydr oxymet h y nzam de ng, 1.6 mmol) in
DCM i n theaﬁ R_@ QWHEME’I%%J{ él%g g, 22 equiv.). [err] H NMR
(COCJ[err]MFQSmﬂVHz) [err] 9.9 (s 1H), 7.8 (s, 4H), 6.8 (s, 1H), 3.4-3.6
(m 45, ¢ @-%r;gs S E)B ide (1 48%), ~was. . ohtai
I—V%Iroxynéfh?’imﬂf 227y B WDPROEATIOR db! 383309y 48740 VAR s OBIRIAR e BYas
an oi | ( Rf oxidationDeMiyGFoxyenethyl- ﬂdy(ZemamqnygthI)@IeyldammmiBmh)gaelnﬁohmoa)ci d

(1.0 g, G%W)m%é ﬁh)(% m_ 6.5 Mol ) in the

presence Q)gé UI EDCI (1.2 .0 equiv.)

D hOBT (HRWMR (ADG, 2 so%m 59 (5.)1HLE 8 (5, iR i e e ih

(B)-r4-(2- @lzr@g t'g{.q)am noet hoxv) phenyl Jacrylic acid The sane net hod
In

oA ( 5 SRR Br) PRy RPTRATS D e 144N WA BRIRIORA 220
Z_S( g_‘&h'ﬁéfﬁﬂ% the troha DTMONMe©HA(9:1)) by couphRy £43/drexyhEthyl)benzoic acid
al kl'yl at | or(fy-bfgﬁ Fb‘ﬁ%@ﬁ%ﬁ’&gﬁ%%??%g‘&‘e Tt ?\?Fﬁ% s Hpélsence

di net hyl amomﬁze;myo thhm i1d@ gquia),gEDS dau g, )t . ueduk )ean]iChﬁ:DBrTr {0.8849,91 6,

1.1 equiv. q%g 16 hours at 80 [err]C [err]H NMR
(ChClferr], 0"MHz) [err] 9.85 (s, 1H), 7.9-7.8 (d, 2H), 7-6.9 (d, 2H),
4. 2131, 2H), 2.7 (t, 2H), 2.3 (s, 6H).

Intermediate 25

(E)-[4-(2-Dimethylaminoethoxy)phenyllacrylic acid

The same method was employed as in the preparation of Intermediate 23 but

starting from 4-(2-dimethylaminoethoxy)benzaldehyde to give the titte compound
20 as a white powder in a 100% yield.

MP: 243 °C.

4-(2-Dimethylaminoethoxy)benzaldehyde (20.6 g, 65%) was obtained by

alklylation of 4-hydroxybenzaldehyde (20 g, 164 mmol) in DMF with

dimethylaminoethy! chloride (144 g, 8 equiv.) and K,CO3 (24.9 g, 1.1 equiv.) for
25 16 hours at 80 °C.

'H NMR (CDCl3, 250 MHz) 5 9.85 (s, 1H), 7.9-7.8 (d, 2H), 7-6.9 (d, 2H), 4.2 (t,

2H), 2.7 (1, 2H), 2.3 (s, BH).

Intermediate 26

30 (E)-3-14-(2-Morpholin-4-yi-ethylcarbamoyl)phenyilacrylic acid
The same method was employed as in the preparation of Intermediate 23 but
starting from 4-formyl-N-(2-morpholin-4-yl-ethyl)benzamide to give the title
compound as a gummy solid.




Internedi ate 26 30

(B)-3-[4-(2 n-4-yl - et hyl carbanmoyl ) phenyl Jacrylic acid Tl
sane net hod%gsme}rgr%;l oyed as in the preparation of Internedi atféT#8PBHE277

starting from4-fornyl-N-(2-norpholin-4-yl-ethyl)benzam de to give the
title conpound as a gunmy solid. WO 97/ 43287
PCT/ EP97/ 02277 31

4- Formyl - N- ( 2- nor phol i n-4-yl -et hyl ) benzam de (0.14 g, 55% was obtai ned by
oxi dation of 4-hydroxynethyl-N-(2-norphelin-4-yl-ethyl)benzam de (0.24 g,
0.9 mmol) and MiJerr] (1.73 g, 20 mol). [err]H NMR

)
gfbml[zegr] Th%Sé)am€t e%ﬁ%&g%%r’éﬁ{oyé%as 17n' 8’!8( %keéa@ahog '08f lﬁérmlel_cgiéte?"?g tg&t
45 {—Iy_dr ogyrretdmhg Pﬁkc(rﬁmm'rl piyoN -ﬁe#ayydmwn}b@nﬂen@gﬁe?gé%ic;wéo e ”7'@3"'84
obt ai ned as_a url ess.0i err] zab- ; eoupl i ng 4-
(hydr oxynef:ﬂmp%gjgﬁ %@éﬁgﬂé%@% '54 %9%’ ") with 2-norphol iynet hSI am'gne
(0.85 MP:21p {Q.. 0 equiv.) in the presence of Et3N (0.95 nL, 1.0 equiv),
EDCI 1.2 _
I nt er I(TEdI atgeF%%‘w tetrahy?%nga‘h-%-ygjﬂQ Ht}@-gn%car%%e g%o hghglg?b?g) ;P‘fc :Et)c?lJ 'd
The same eWﬂSo@@éﬁ'agdl ASt A8 BllePyr %ldﬁﬂoﬁf qfnﬂe‘mﬁédii()ém@ﬂ‘%N)ut
15 ttefrbhparafu@ﬂ@kmeir@b%ﬁhaﬁnaé)(cm'b@ewmﬁ&)wwm I\/F(!@%Zeg gt, be

conpound as a, te powder in a 54%yield.
[err]C. equnv) N- Cycl ohexyl 4-formyl benzam de (0.6 g, 60% was obt ai ned

by oxi dati ﬂrHderoNymethy! N-(tetrapotadiaran-2 4Arhbiid pepaainiye )(0erz an 48%)1wdsg,

w1005 | oPhldind 2ETL) cdiBfiefs | &F Rhz06 o PEMINaGH, 8515 Y | Saff @er‘m

7.95 (s, 4l‘ﬂ)ydr6xﬁnemyl ibbmzocé Bojdn (116) ,g 6.5 mmolB. @HB. Yet(mycﬁblyuraa 2hyB. 3

(m 1H),
N Cycl ohexﬂ-l’Je ij'y %H‘(”? X?) b %w(l Besencge%f Et\?vas ogbst Irelqul‘le‘ldO aeguvw 'te
25 §y1 %@t HyQ ?gwﬁz)m c acid with

cycl ohexyl am ne (0.75 m_ 1 equiv.) in the presence of Et3N (0.95

ren(iuﬁ} ;) eqH'iutgh%’ediEPeCE_g( 1.2 g, 1.0 equiv.) and HOBT (0.88 g, 1.0
(E)-1-[4-(2-Carboxyvinyl\benzoylipiperidine-4-carboxylic acid. ethy! ester
The same method was employed as in the preparation of intermediate 23 but
starting from 1-(4-formylbenzoyl)piperidine-4-carboxylic acid, ethyl ester to give
the title compound as a white powder in a 46% yield.

20 MP: 165 °C.
1-(4-Formylbenzoyl)piperidine-4-carboxylic acid, ethyl ester (360 mg, 49%) (Rf=
0.6, DCM:MeOH(95:5)) was abtained as an oil by oxidation of 1-(4-
hydroxymethylbenzoy!)piperidine-4-carboxylic acid, ethyi ester (2.0 g, 6.8 mmol)
with MnO; (13.1 g, 22 equiv.).

25 'H NMR (CDCl3, 250 MHz) & 10.0 (s, 1H), 7.9 (d, 2H), 7.5 (d, 2H), 4.5 (d, 1H),
4.1(q, 2H), 3.6 (d, 1H), 3.1 (br s, 2H), 2.5 (m, 1H), 2.1-1.6 (m, 4H), 1.2 (t, 3H).
1-(4-Hydroxymethylbenzoyl)piperidine-4-carboxylic acid, ethyl ester (1.9 g,
100%) was obtained as a colorless oil (Rf= 0.1, DCM:MeOH (95:5)) by coupling
4-(hydroxymethylhbenzoic acid (1.0 g, 6.5 mmol) with 4-piperidine-4-carboxylic

30 acid, ethyl ester (1 mL, 6.5 mmol ) in the presence of Et;N (0.95 mL, 1.0 equiv.),
EDCI (1.2 g, 1.0 equiv.) and HOBT (0.88 g, 1.0 equiv.).

"H NMR (CDCls, 250 MHz) 6 7.2 (s, 4H), 4.5 (s, 2H), 4.3 (br s, 1H), 4.1 (g, 2H),
3.6 (brs, 1H),3 (t, 2H), 2.5 (m, 1H), 2.1-1.6 {(m, 4H), 1.2 (t, 3H).

35 Intermediate 30



MP: 185 [err]C. [err]H NVR (CDCl[err], 250 MHz) [err] 7.8-7.7 (d,
2H), 7.5-7.4wge8H7 6.8 (s, 1H), 4.8 (s, 30 2H), 4.2 (

4.0°3.75 (m 20 P5374-3.3 (m 1M, 2.7 (m 1), 2-1.9 (m 2H), FeTEF 02277
1.6 (m 1 H, 1.1 (m 1H). I nternedi ate 28
(E)-3-{4-[(Tetrahvdrof uran-2-yl net hyl ) car banoyl ] phenyl }acrylic acid

WD 97/ 43287

PCT/ EP97/ 02277 32

The sane nethod was enployed as in the §Bepar ation of Internediate 23 but

starting from 4- forrryl -N—(tetrahydrofuran -yl et hyl ) benzam de to give the

title ) 31 PG MP: 215

[err]C. 5 ' yl ) benzam de (0.3

509 (Rf= 0.The same methquvamlomé %t%i%@f%\%aféﬁoﬁqu Wermmediate én 'élﬁt

4- hydr oxy metghartindHrom (4-formyabhe:wwéwﬂzbc&dwaéth?xréét@?@awb)thérmm&ﬂpbgna%sg,

3.0 mol) with Cl'gerr!:l gﬂ? g equi v.).

4 Hydroxyrrelar%ﬁ loN gY@ IP Ay A feof! Wan 2-yl net hyl ) benzami de (0.72 g, 46% was
5 obt'Hi NBIR ¢SDL |5 R5MHZ)SS §1.8-7(R{m, BHY, 7DEV IVREH2HY, 6)9-618/ (¢0uH),i ng

ﬁatrahydrof 6r£¥%d§2?xy%t @%Q Pse%ﬂe(fl@ﬁa%bgl 00 é?GrrE rrrlmi)) e\émuf\r/] ) in the

presence of 4E(t43|§b(rﬁy195enyl)amt(¢ agid,v ejhyl ester wasEDCd!pe(re;iZ ageoudiog etpi the)
and HOBT (0 1 é}rzg

(B)-1-[4- (2 o“iév°?r?§€‘?‘b%n)z'%‘91%?’8é¥%ﬁ - -cargoxy ?%8%0?% 5egt_/rﬁs/lﬂester
The sane net hod was enployed as in the preparation of internediate 23 but

stari ng fr gifeimbdit®BAY! benzoyl ) pi peri di ne- 4 carboxylic acid, ethyl ester
to give 145et|tleco ound. as a whit owdrlna4%ield. 20

MP: 165 [er Carbox 5 §c acid,

et hyl est er Thaéﬁamg médfid WBEemployed as by the PrABAVRIbY OF: H)armvediarbRai mad
as an ol .
P oot etAEhE Aoy -Phsfortiahenyinneriding 4-sarbeli sid. Pyl e5r o 9vE. 6
mol ) the tlﬂe tbhmidoOnerag a y&Bow ppwdk? iequUB6lb)yields [err]H NVR

100 1 7.9 (d, 2H), 7.5 (d, 2H), 4.5 (d,
(CDqée”] "’?‘5%&% Lo (fjs 1H)H) 3.1 (f)r s,H)ZH), z.g (mH)lH), (
2 1 1.6 (m AMYS'EOZQWHmﬁ-@nt O15H2

1-(4- Hydrox%@g{éaernggﬁhpm_mgIeruesg’ carboxylic acid, ethyl ester (1.9 g,
Found: C,66.77; H,7.01, N.4.7%%.
1-{4-Formylphenyl)piperidine-4-carboxylic acid, ethyl ester was prepared
20 according to the procedure of Duckworth, D.M. Hindley R., Richard,M. EP
68669A1.

intermediate 32
(E}-4-(2-Carboxyvinyl)-3-chlorobenzoic acid, methyl ester
25 The same method was employed as in the preparation of Intermediate 23 but

starting from 3-chloro-4-formylbenzoic acid, methyl ester to give the title
compound as a white powder in a 58% yield.
MP: 221 °C.
3-Chloro-4-formylbenzoic acid, methy! ester (4.0 g, 81%) was prepared by

- 30 reaction of 4-bromomethyl-3-chlorobenzoic acid, methy! ester (6.0 g, 26 mmol)
with silver p-toluenesulfonate (15.0 g, 2.0 equiv.) in 100 mL of DMSO in the
presence of Et;N (100 mbL, 7 equiv.) at rt for 1 hour. Quenching the resuiting
mixture with 100 mL of water, extraction with 2 x 100 mL of EtOAc, washing with
S0 mbL of water, drying over Na,SO, and flash chromatography with




10099 was obtained as a colorless oil (Rf= 0.1, DCM MeCH (95:5)) by
coupling  woo9743289- (hydroxymet hyl ) benzoic acid (1.0 g, 6. 5 mp@pgvybizh7."

4- pi peri di ne-4-carboxylic 30 acid, ethyl -ester (1 nL, 6.5 mol ) in

t he presence of Et3N (0.95 nL, 1.0 equiv.), EDA (1.2 g, 1.0
equiv.) and HOBT (0.88 g, 1.0 equiv.). [err]H NWMR (CDCl[err], 250
MHz) [err] 7.2 (s, 4H), 4.5 (s, 2H), 4.3 (br s, 1 H, 4.1 (q, 2H),

3.6 (br s, 1H),3 (t, 2H, 2.5 (m 1H, 2.1-1.6 (m 4H), 1.2 (t, 3H). 35

| nt er medi ate 30 WD 97/ 43287

PCT/ EP97/ 02277 33
(E)-3-(4- Bl gef%%éhg@fb?&%tgmhsayém g ¥blverRChalve the title cOfpoutEr(218!god
was enployed as in ration ntermedrate 23 starting

from (4- foﬂmmﬁquﬂacetlc acid, ethyl ester gave the t|tIe conpound as

|
3 ge7 gW( %UPPN Ragé@&ﬁfwsb%mﬁs 105@ [wgrbH NNRI—()C@@-I?EFM 1#)50' M?'zs(s (gerrl

2H), 3.55 (‘ﬁ P% (s, sH. (t, 3H). 4- (4- Fornyl phenyl)acetlc aC|d

et hyg este. E@cﬁn@ﬁﬁﬂ%ﬂ@cﬁ@ﬁdﬁﬂzﬁw Acid! imethyl ester (6. go6ZRIreaobbliingd =S ;

:_In;/lar Sedl Zfabugrlange 53"8Y MRS iihg 5 12 K rs4£’ mettiyi-$&hlorobéfzoic acid, methyi

(E)-1-[4- ( 2s€ar( lSongBrhyhr)wphemw NBSHE-# @, ie2 £quiv hioxtiei presende cdtehgataddicer

The sane W&% as in the preparation of Inter madl ate 23 but
starting from t\,&ﬁ%@?@n‘blo% en )p| Eerl di ne-4-carboxylic acid, eth

t
to give H NMR CINeERY (85 1H)y &19- 68 (Soviddr 71957 o %”y|¥@ & er

MP: 4@12 [er(g]ﬁ.”ssg s, 3H)Anal yS|s for CerrJ]Herr]NJerr]. O. 15H[err]0
Cal cuI at ed 66. 77;

N, 4. 79% -'vfethyl %rgk‘!@f%?ﬂ]ﬁﬂ cpﬁ@mmsﬁhpfé Pﬁzﬁfng A a‘é?bgimsc 09&? Bede%%ﬁ”

aSt Slr WaRS Rrangs o I:%ﬁrefluxmg astaight agnethyl-Bechombetizote atidRack gp 68mmbdiM
i ndl ey

Ri 69A1. I nternedi ate 32
(E)-4-(2- Cé'?%%e iy F?%e%?ﬂcc?rgdjeﬁg& c acid, nethyl ester 25 The sane
et hod was 'BEMBY D6, REOtVEZPS 8 titin 75 (ddt diHiediid 118, B (s, 3H),
15 2.5 (s, 3H).

Intermediate 33

{E)-5-(2-Carboxyvinyi)-2-chlorobenzoic acid, methy! ester

The same method was employed as in the preparation of Intermediate 32 but
20 starting from 2-chloro-5-formylbenzoic acid, methy! ester to give the title

compound as a yellow powder in a 76% yield.

MP: 184 °C. )

2-Chioro-5-formylbenzoic acid, methy! ester (0.6 g, 25%) was obtained a gum by

reaction of 5-bromomethyl-2-chiorobenzoic acid, methy! ester (3.1 g,11.7 mmoil)
25 with silver p-toluenesulfonate (6.4 g, 1.75 equiv.) in DMSO in the presence of

EtsN (1.2 mL, 7 equiv.) at rt for 1 hour.

'H NMR (CDCls, 250 MHz) & 10 (s, 1H), 8.4 (d, 1H), 7.9 (dd, 1H), 7.7-7.6 (d,

1H), 4.0 (s, 3H). |

5-Bromomethyl-2-chiorobenzoic acid, methy!l ester (3.1 g, 11.7 mmol) was
30 obtained as a gum in a 45% vyield by refluxing for 12 hours 5-methyl-2-

chlorobenzoic acid, methy! ester (4.78 g, 25.9 mmol) with NBS (5.56, 1.2 equiv.}

in the presence of a catalytic amount of AIBN in CCl.

'H NMR (CDCls, 250 MHz) 6 7.9 (s, 1H), 7.4 (br s, 2H) 4.5 (s, 2H), 3.9 (s, 3H).




starting from 3-chloro-4-fornyl benzoic acid, methyl ester to give the title
conpound as a white powder in a 58%yield. MP 221 [er é
3- Chl oro- 4- fB’ﬂfV(“B@?zm c acid, nethyl ester (4.0 g, 81% was [5’ ﬁ%‘?%@”rﬁ 30
reacti on of 4-brononethyl -3- chl or obenzoi ¢ acid, nethyl ester (6.0 g, 26
mol ) _ with silver p-toluenesul fonate (15. 0g, 2.0 equiv.) in 100
nmL. of DMSO in the presence of Et3N (100 nmL, 7 equiv.) at rt for 1
hour. Quenching the resulting m xture with 100 nL of water,
extraction with 2 x 100 nL of Et OAc, washing with 50 nL of water,
dryi ng over Na2SO4 and fl ash chromat ography with WO 97143287
PCT/ EP97/ 022717 : o
cycl ohexane: é}d%yl-(’zgghlgsobegzgl ?Fﬁjg "%%W ﬁfterg('/"\;e8 lghe9 Ot'1° btauﬁé% a(sza
ba&RM cals bgrethinting overnight S{nmthyll-nmmromqlerac}d (iBOg I\A%E)'nmo!

g.
10.5 , d, -
gersr](s 3H) '%MBQJJD'I m%‘ép&%&n%gbcf 3 ‘f"ﬁ@‘z"é or o%enzonz ;gm d gret h ester gG 0
g, 87% was HNMREEDES, 250 MHz) 5§r5 65.aHde 7025~ 713 (d.et Lix ¥ -7 oF (d.21Hbb.

4- metdyl - 3- @@Imp@e@@lg}.{ aci d, nethyl ester (5.7 g, 31 mml) with
NBS (6.4 g, 1.2 equiv.) in t he presence of a catalytic amount of
AIBN in CCl[err]. [err]H NVMR (CDCl[err], 250 WHz) [err] 8.0 (s,
1H), 7.9-7. ﬁqtéﬂne&ié)esl 45-7.35 (d, 1H), 4.5 10 (s, 1H), 3.9 (s, 3H.
4- Met hyl - 3- . ester (5.7 g, 53% was obtained as an
orange oi | e v a5 Ay+ - 3- chl or obenzoic acid (9.9 g, 58
mml ) The samMaﬂelhOId wae qmrdsxaenl:easorh tPESpreparation of lhtErmgdiateR23 but

%_De”] g@gn %m[@rf’lryg"_gw-ll Eﬂroﬁ'en'i%ideﬁ)ﬁ?egdj c'i\f tﬁQ 335'% %o%o&rcﬁ)a's 40
(E) 5- (2- Caw@dﬁmwmr)mza@&

ofi®elBenzoi ¢ acid net hyl ester The sane
met hod was gq@lmyeedcas in the preparation of Internediate 32 but 20

starting from2-chl oro- 5- fornyl benzoi c acid, methyl ester to give the title

conmpound as a yell ow powder in a 76%yi el d. MP: 194 [err]C.

2- Chl or o- 5- iermiebee @ec acid, nethyl ester (0.6 g, 25% was obtained a gum
by td. f. 5:b - 2-chl or,obenzoi c acid, nethyl ester
(3. 1159 1 1. ¥ Difibth u?'h it cryl Henesul f onat e (6.4 g, 1.75

equi v.) in DBGametrhethodesasneapidyed as in the grgparafjon El.IntenmedrateqBolt at
rt for 1 hodfarting from 3,5-dimethyl-4-hydroxybenzaldehyde gave the title compound as a
white powder in a 94% vyield.
MP: 180 °C.
20
Intermediate 36
(E)-(3-Nitro-4-hydroxy-5-methpxphenyl)acrylic acid
The same method was employed as in the preparation of Intermediate 23 but
starting from 3-nitro-4-hydroxy-5-methoxybenzaldehyde to give the title
25 compound as a white powder in a 75% yield.
MP: 248 °C.

Intermediate 37
(E)-3-(3-Nitro-2-piperidin-1-yi-phenyl)acrylic acid

30 The same method was employed as in the preparation of Intermediate 23 but
starting from 2-chloro-3-nitrobenzaldehyde to give the title compound as a
yellow powder in a 100% vield.
"H NMR (CDCls, 250 MHz) § 10.3 (br s, 1H), 8.1 (d,1H). 7.65 (dd, 1H), 7.55 (dd,
1H), 7.05 (t, 41H). 6.3 (d, 1H), 2.9 (m, 2H), 1.6 (m, 6H).




[err]H NWVR (CDCl[err], 250 MHz) [err] 10 (s, 1H), 8.4 (d, 1H), 7.9 (dd,
1H), 7.7-7. 6wdle7/43287 1H), 4.0 (s, 3H). -
5- Brononet hyl - 2- chl or obenzoi ¢ acid, nethyl ester (3.1 g, 11.7 Pﬁo@'ﬁpmzzs”so
obtained as a gumin a 45% vyield by refluxing for 12 hours 5-nethyl-2-
chl orobenzoi c acid, nmethyl ester (4.78 g, 25.9 mmol) with NBS (5.56, 1.2

equi v.) In the presence of a catalytic amount of AIBN in
CCl[err]. [err]H NVMR (CDCl [err], 250 MHz) [err] 7.9 (s, 1H), 7.4
(br s, 2H 4.5 (s, 2H), 3.9 (s, 3H. 36 V\097/43287

PCT/ EP97/ 02277
brown o1 1 - o HIERY Sficbegalierib st Rt 20 (asdpretit c“@&r%%@%%?' i)
mol ) bromometn\xé@-ichl@r@ﬁemﬁro@@eﬁ@@eof(1aD ct aldy? i dn@mehunwitbf s?rwsA p-

[7er1 rl ] ? Tw?d(é?@%éﬁ:fdna@?@ oMti) 1. bsré%ﬂ ) 6h bmséﬁ)mhé pResence bPELNHY mL, 7

| nt er medi at 8ag.) at rt for 1 ho(‘E) (3 Hydr oxy- 4 n| t rophenyl )acrylic acid
The sane rreﬂrhcm\nmml 25@@!/"@) s.nothes, m—apama@uonmfslorw maql atsa(tZﬁ-{put

ggrrpound ?aér'o% effiyl éfﬁ% é?gl?'t?r{%beggﬁélge édﬁ) was Bblai g;gasz%yeﬁow
[Er r] g - oil bﬁ! reﬂukmtgefumﬂihetms sEmikﬁJrle of 2-chloro-3-nitrotoluene (10 g, 58 mmg!)
bt Oyed as T VRS FTESedal R DK bEsBaRE ot 2 gatatytic MndIGeORIg "

from 3, 5-di Eﬁé}lhyl 4- hydr oxybenzal dehyde gave the title conmpound as a

whi t £y powder [ 9 | 2
I nter madl at Hwﬁ WEM %[?IEAH% 5K|7t5r md?oxe(dg QHt)hgfpsheriy“lHécryf
acid - The sane net hod was enpl oyed as in the preparation of
Interrredlate 23 but starting from
3-ni tro-4-hydrox -5- ghoxybenzaldehyde to give the title 25 conmpound
as a white 75% vyi el d. MP:. 248 [err]C

(E)-3-(4-Methyl-3 4-dihvdro-2H-benzol1.4loxazin-6-yl}acrylic acid

15 The same method was empioyed as in the preparation of Intermediate 23 but
starting  from  4-methyl-3,4-dihydro-2H-benzo[1,4}Joxazin-6-carboxaldehyde
(prepared according to the procedure of Kotha,S.; Bindra V., KukiA.
Heterocyles 1994, 38, 5-8) to give the title compound as a yellow powder in a
61% yield

20 MP: 190 °C.

Analysis for C;H3NOs:
Calculated: C,65.74; H,5.98; N,6.39;
Found: C,65.85; H,6.04; N,6.33%.

25 Intermediate 39
(E)-3-(2-Hydroxy-5-nitrophenyijacrylic acid
The same method was employed as in the preparation of intermediate 23 but
starting from 2-hydroxy-5-nitro benzaldehyde to give the titte compound as a
yellow powder in a 11% yield.

30 MP: 265-267.°C

intermediate 40

(E)-3-13-(Trifluoromethanesulfonyloxy)phenyllacrylic acid

The same method was employed as in the preparation of Intermediate 23 but
35 starting from trifluoromethanesulfonic acid, 3-formylphenyl ester (prepared




I nt er redi at e 37 (E)-3-(3-Nitro-2-piperidin-1-yl-phenyl)acrylic

acid 30 met hod was enpl oyed as in the preparati

I nt er medi ate%@%ﬁ?ﬂm starting from 2-chl oro-3-nitrobe P@}“/gf’%wo&zw
give the title conpound as a yel |l ow powder in a 100% vyi el d.

[err]H NWR (CDCl [err], 250 MHz) [err] 10.3 (br s, 1H), .1 (d 1H), 7.65 (dd,
1 H, 7.55 (dd, 1H), 7.05 (t, 41H). 6.3 (d, 1H, 2.9 (m 2H), 1.6
(m 6H). WD 97/ 43287

PCT/ EP97/ 02277 37 36

2- Chl oro- 3-ni trobenzal dehyde (150 ng, 20% was prepared by reaction of 1-

b t hyl 0 ki

t(r)f)lr}grqgsu%/f o% @;h%%og% e OB%%nuu?%di?f "QB@%@?’W% pr esencevg;Le%te:ER{ ?
m., "7 Boelmul.G. )Na!letB fsfarmyhi r. Folgy, J.J.; [Sghmidt, NNeB.( dbappet.A, £50
Miz) 6.10.5 Még Erlem 81dod 455, 383828 t()cgtﬂve%m@ -cortpound s pink crystals in

1- Br ononet hyl chl’or'o-3-ni trobenzene was obt ai ned as

yel I ow a 36%yieldy refluxing for 2 hours a nixture of

2- chl gr o- 3- njgpr qbglogene (10 g, 58 mmmol) with NBS (10.3 g, 1
equiv.) in the presence of a catalytic anount of AIBN in CCl[err].
10 [err]H NVMR (CDCl [err], 250 WHz) [err] 7.75 (dd, 1 H), 7.65 (dd, 1
H, 7.45 (mlnlerl'ﬁedxéte641s 2H) . I nt er redi ate 38
(E)-3-(4- Met Ry J ' ) aryllc acid 15

The sane metiree—wes 2 - ntermedi ate 23 but
starting f r'ﬂme sammmmpbd 3fyals @mgfdye}ﬁ Zsklbemmplape]rab(m iofh -16teraneidioatal 2@ Hutle

d t
(HE{ oSEy ee G851 I, *@@Wﬁﬂéﬁﬁe opfe?| 28iaC. A sSifibRen; Blef orepared |
casoydiendto the ‘procedyre eb§reamiXc Benage B, HAmﬂ és i's @eg Chem.
C[ err]H er r]fﬁﬁrz,rdbm 7), 2887- 28993{d3§1véttﬂ§ title &Smpuntldy Wite BrPstdR in a 61%

Found: C, 65 85 H,6.04; N, 6.339

MP. 194 °C.

15
intermediate 42
(E)-3-[4-(2-Pyrrolidin-1-ylethoxy)phenvllacrylic acid
The same method was employed as in the preparation of Intermediate 23 but
starting from 4-(2-pyrrolidin-1-ylethoxy)benzaldehyde (prepared according to the

20 procedure of Sakaguchi,J.; Nishino, H.; Ogawa,N.; IwanagaY.; Yasuda,S.;
Kato,H.; Ito,Y. Chem. Pharm. Bull. 1992, 40, 202-211) to give the titie compound
as a yellow solid in a 60% vyield.
MP: 183 °C.

25 Intermediate 43
(E)-3-(4-Pyrrolidin-1-yiphenyl)acrylic acid
The same method was employed as in the preparation of Intermediate 23 but
starting from (4-pyrrolidin-1-ylphenyl)benzaldehyde (prepared according to the
procedure of Duckworth, D.M. Hindley R.; Richard,M. EP 68669A1) to give the
- 30 title compound as a yellow solid in a 65% yield.
MP: 265 °C.

iIntermediate 44
(E)-3-(4-Imidazo!-1-ylphenylacrylic acid




25 Interrredi ate 39 (E) - 3-(2-Hydroxy-5-ni trophenyl)acrylic
aci d me net hod was enpl oyed as in the preparat

I nt er medi ate 23 ?ga starting from 2- hydr oxy- 5- nltro#be('.lzggwe yde
to give the title conpound as a yel l ow powder in a 11 %yield. 30
MP: 265-267 [err]C I nt er nedi ate 40

(E)-3-[3-(Trifluoronet hanesul f onyl oxy) phenyl Jacrylic acid The sane
nmet hod was enployed as in the preparation of Internmediate 23 but 35
starting from trifluoronethanesul foni 88acid, 3-fornyl phenyl ester
(prepared WO 97/ 43287

PCT/ EP97/ 0

according t ﬂ%mBrrBSE“@l?r ‘é“aéfe'%'%e%uars "W'B’ pregeargtr E ?f lnte_rmedsa%723 but
Boehm J. C. ,stdvhhgétqr84 -ingdazel- Hyhenzaiﬂeévdeipmpare@watdmmtethe DAPARIUR A

J. of “@?caﬁ‘emueil@&sr%%l ﬁ§08w?e?+3r€)a\artr@ Eg+ & dnReDE. the me'wrpwmn as
pi nk crystals 690

| nt er medi at1§31130 1023- 1029) to glve t}'-e ’u?le compound as plnk crys{a?s I\'l a 55% yield.

(B) -8- [ 4- (pfs2euzoreidanesul f onyl oxv) phenyl Jacrylic acid The sane
met hod was enployed as in the preparation of Internmediate 23 but 10
starting from trifluoronethanesul fonic acid, 4-fornyl phenyl ester
(prepared lntermed;ata@ltﬁordl ng to the procedure of Creary, X.; Benage, B.;
Hlton, K 0 E@g&,dto glvethetltle
conpound as—f C MP: 194

[err]C. 15The same memq;f w@glegmgio,ygd as in the preparatnon of Intermediate 23 but
(B)38-[4- <%1£a(.f\gow3m QS}#{ﬁFﬂ@WbW&WH@?iH@théxﬂﬁbﬁlzaldeh¥de toThfive amme

met hod was ratlon% termedi ate 23 but
starting fﬂ@mmwlﬁiﬂﬁéﬁltlﬁ'aei?oy&eéﬂ%é ¥41 dehyde (prepared according
to the 20 pp: 25prgcedure of Sakaguchl J.; Nishino, H’; Ogawa, N.;

(wanagaY. ; Yasy da%n Kat o lto,Y. Chem Pharm Bull. 1992, 40,

202-211) tdHPVE HE 7 P32 pé’HHﬂ?é as a yellow solid in a 60%

yi el d. (S)-4- (1Wett1)86yr[relud|]1{2-ylmethoxy)benzaldehyde (0.96 g, 44%) was obtained
18 as an orange oil by refluxing for 12 hours at 80°C, 4-hydroxybenzaldehyde (1.22

g, 10 mmol) with (S)-2-chioromethyl-1-methylpyrrolidine, hydrochioride (2.55 g,
1.5 equiv.) in DMF in the presence of K;COs (3.82 g, 2.8 equiv).
"H NMR (CDCls, 250 MHz) § 9.9 (s, 1H), 7.85 (d, 2H), 7.0 (d, 2H), 4.1 (dd, 1H),
4.0 (dd,1H), 3.1 (d tr, 1H), 2.7 (m, 1H), 2.5 (s, 3H), 2.3 (m, 1H), 2 (m, 1H), 1.8
20 (m, 3H).
(S)-2-Chloromethyl-1-methylipyrrolidine, hydrochloride was prepared according
to the procedure of D'Ambra,T.E.. BaconE.R.; EdwardR. BellMR.,
Carabateas P.M.. EissenstatM.A.; KumarV.; Mallamo,J.P.; Ward S.J. EP
444451 A2.
25
Intermediate 46
(E)-3-[4-(2-Dimethylamino-1-methylethoxy)phenyilacrylic acid
The same method was employed as in the preparation of Intermediate 23 but
starting from 4-(2-dimethylamino-1-methylethoxy)benzaldehyde to give the title
30 compound as a white powder in a 86% yield.
MP: 235 °C.
Analysis for Cq4H1sNO3.HCI:
Calculated: C,58.84; H,7.05: N 4.9;
Found C,58.49; H,7.08; N.5.05%.




25 I nt er nedi ate 43 (E)-3-(4-Pyrrolidin-1-yl phenvl)acrylic
acid me net hod was enpl oyed as in the preparat

| nt er medi at € Qy)’gﬁt%g starting from bBRaori02277
(4-pyrrolidin-1-yl phenyl)benzal dehyde (prepared according to the

procedure of Duckworth, D.M Hindley,R; R chard,M EP 68669Al) to give the

30 title conpound as a yellow solid in a 65%yield. MP. 265
[err] C I nternedi ate 44
(E)-3-(4-imdazol -1-yl phenyl )acrylic acgd WO 97/ 43287

PCT/ EP97/ 02277

Starting fr B ImesE o TR AR AR P Lo AP AOIER %ﬁﬁédb*t

procedure gan orangleﬂ 1Sy refiuxing forDL hbuls, [4-Bydroxpbedzaidehyds zﬁ@aﬁ?m@@l)

oo s KaCll (B 8; A1 efivy 2 2HloraRlopbimied Jihink nfuitRnidifas L1

| nternmedi at g 4% equiv.) in DME) (S)-3-[4-(1-Met hyl pyrrol
I din-2-yl ”E“;BM{F@&% %H%)Eé@' 'fiés LT ssgéezﬁ?@smhhm)v\a% anphpyed

as imthe pr sartlngfrom
(S) - 4- (1- meRHy oyt Hyl 2.8i(m. 2H)| A6t ([Ehbdnz 4f @) de to give the
title conpound as a beige powder in a 66%yield. MP. 251 [err]C

[[err]]Derr] = -9 0. 35, pyridine).
(S)-4-(1- %ﬂﬂﬂﬁgﬂ.@éﬁ_&ﬂl n- 2- yl met hoxy) benzal dehyde (0.96 g, 449 was
obt ai ned 15¢( ipageieihbyl bowilicgadidr 12 hours at 80[err]C,

(98 ol or dhe samb ot wag oployprices I i Brendielln of lgtermediate 23 buy

equiv.) in @Mﬁm frtdm4p(r4emenq¢p|péraqre-nFy!mmqemﬂee(@rgpa@@mﬂm to the

[err]H R (o] P fordr e QHG )b s Yinodk 2 Ooadd. s,

(s 3H), 2. Ehem. Rhprm2Bufh 1989, 28 2@8592393 to lee t@eﬂ)tntle compo&gr% sl whxte
(S)-2-Chl Or?J'ESWd&"m% @%Mé@yrrol I di ne, hydrochl oride was prepared

accordi ng o the procedure of D Anbra, T.E.; Bacon, E R ;
Edwal®, R ; wmw% C. Car abateas, P. M ; Ei ssenst at , M A ; Kumar,V.;
Mal | amo, J. P.; Ward, S.J. EP 444451 A2.

Intermediate 48

(E)-3-[4-(2-Dimethylaminopropoxy)phenyllacrylic acid

The same method was employed as in the preparation of Intermediate 23 but
20 starting from 4-(2-dimethylaminopropoxy)benzaldehyde (prepared according to

the procedure of Mizzoni,R.H. US 3483209) to give the title compound as a

beige powder in a 100% yield.

MP: 231 °C.

25 Intermediate 49
(E)-3-[4-(2-Morpholin-4-ylethoxy)phenvllacrylic acid
The same method was employed as in the preparation of Intermediate 23 but
starting from 4-(2-morpholin4-ylethoxy)benzaldehyde (prepared according to
the procedure of Naruto,S.; Mizuta,H.; Sawayama,T.; Yoshida,T.; UnoR;

30 Kawashima,K.; Sohji,Y.; Kadokawa,T.; Nishimura,H. J. Med. Chem. 1982, 25,
1240-1245) to give the title compound as a white powder in a 96% yield.
MP: 228 °C.

Intermediate 50
35 (E)-3-44-[2-(Ethyimethylamino)ethoxylphenyllacrylic acid




25 I nt er nedi ate 46

(E) - 3- [ 4- ( 2-Wongbygram no- 1- met hyl et hoxy) phenyl Jacrylic acid he
sanme nethod was enployed as in the preparation of |ntermnedi at gca"éwgalpzzﬂ_
starting from 4-(2-di nmet hyl am no- 1- met hyl et hoxy) benzal dehyde to give the

title 30 conpound as a white powder in a 86%yield. MP: 235
[err] C. Anal ysis for CJerrJHerr]NdJerr].Hd :

Cal cul ated: C,58.84; H 7.05: N 4.9; Found C, 58.49; H, 7.08;

N. 5. 05% WO 97/ 43287 40

PCT/ EP97/ 02277

4-(2-Dinmeth

(2 S s BB K ik g g

nmol ) . startmg[ @r,qrrjlcqgﬂpghy rBetylybammo)_etgaw peryzgﬁghyde to give t title

2- chI oroprowhﬁ;;d[rp{dyg a/Peitds p WQé@H‘é?GP/ﬁmdL?’ 6 g, 1.5 equiv.) in
é],a NVR (CDCl [err], 250 ) [err] 9.7 (s, 1H), 7.65 (d.

2H) 685(&’"’2& 5(m 1 H, 5(m 1H), 2.3 (m 1H), 2.1 (m

6H) , 35L[£21 EgArﬁlﬂ)s:s for CyaH1gNOJ. HC(E; nedi alt]e 47 . 4 10 -

E acrylic aci e sane

gre% hod was (S%‘F@étegd 355%4 ﬁi?};)b §8§§%’I on 01}/ I nternedi ate 23 but

starting fr &ouhd(@5908)\H,FigeMN2i02%.- yl ) benzal dehyde (prepared according to

| vasavay, RGP Endy et s 0GE Soohy, S Sbpined 2"

title conpobrewasoih byhrefiuxing for 12 Bewisef-hysrexybsezaldahyde1(d g, 41 mmol),

223-¢%6 [er @O-_, 6.2 8. 11 leRiRS )”%Htjaézecl‘]i%roethyi ethylnéethyiamme h_}/déocfgr%ude
S

(E)-3-[4- (2 pr y) phenyl ] acrylic aci

met hod was I%yété 99““’ ’t‘ﬁﬁ‘? reparation of Intermediate 23 but 20
starting frdmmmezea;mccest RSO aniHnjop 8D (s yIHIe AZAa{dler)d 6.4 pd epid), etl 13¢CRHII NG to
t he procedu %I é‘@% R H US 3483209) to give the title conpound as a
bei ge povvde |2 1 %1 el d. MP: 231 [err]C

15 Intermediate 51
{E)-3-{4-(3-Dimethylaminopropenyl)phenyllacrylic acid
This product was prepared by refluxing for four hours, (E)-3-[4-(3-
dimethylaminopropenyl)phenyllacrylic acid, methyl ester with NaOH (0.16 g, 2
equiv.) in 10 mL of MeOH. After evaporation of the solvent in vacuo, treatment
20 with 5 mL of HCI (1N) gave the title compound (0.4 g, 85%) as a gummy orange
solid.
'H NMR (CDCls, 250 MHz) & 7.6(d, 2H), 7.4 (d, 1H), 7.2 (d, 2H), 6.6 (d, 1H), 6.4
(d, 1H), 5.8 (m, 1H), 3.7 (d, 2H), 2.6 (s, 6H).
(E)-3-[4-(3-Dimethylaminopropenyl)phenyllacrylic acid, methyl ester was
25 prepared by the following way: (2-dimethylaminoethyl)triphenylphasphonium
bromide (7.2 g, 17.4 mmol) in 30 mL of DMF was treated with KHMDS (27 mL,
1.01 equiv.,, 0.5 M in toluene) at -78 °C for one hour. At 40 °C, 3-(4-
formylphenyl)acrylic acid, methyl! ester (2.54 g, 13.3 mmol, prepared according
to the procedure of Syper,L.; Miochowski,J. Synthesis, 1984, 9, 747-752) was
30 added dropwise. The resulting mixture was stirred for 12 hours at rt and
guenched with water. Extraction with EtOAc, drying over MgSO, and
evaporation in vacuo gave a residue that was purified via flash chromatography
with DCM:MeOH (80:10) as eluting solvent. The title compound (1.1 g, 34%)
was obtained as an orange oil.




25 I nt er nedi ate 49

(B)-3-[4- (2%&@%& n-4-v| et hoxv) phenyl Jacrylic acid PORRPFAIRTT -
met hod was as in the preparation of Internediate 23 but

starting from 4-(2-norpholin-4-yl et hoxy)benzal dehyde (prepared according to
the procedure of NarutoS.; Mzuta, H ; Sawayama, T.; Yoshida, T.; Uno,H .; 30
Kawashi maK. ; Sohji,Y.; KadokawaT.: N shirmuraH J. Med. Chem 1982, 25,
1240-1245) to give the title conpound as a white powder in a 96%yield.

MP: 228 [err]C. I nt er nedi at 4450 35 (B)-3-{4-[2-(

Et hyl met hyl am no) et hoxyl phenyl }acrylic acid WO 97/ 43287

PCT/ EP97/ 02277

The sane mﬁWMg%I%ﬁpeM%al Gt(ﬂeﬂa} gpélr(gt?mr 7012 Pn?gpngé Qﬂ 41%)3%
starting fr(@mﬁ[gammmmwmrﬁmmza (mBH)benzal dehyde to give the t|tIe

conmpound as be| ge powder in a 73%yield. MP: 206 [err]C. 5
Anal yS| s for C[err] Herr]NJerr].HA : Cal cul ated: C,58.84; H, 7.05;
N 4.9 IntermdiiatedSZ, 59. 08; H, 7. 07; N, 5.02%

4 [ 22(Et ! 5Ly pnoeELORLISRS ARS8t B o FONB MR g
ro oi | by et UXT g T or - £2 four TyUr oXyoenzar deflyde ; ,
10 Klagid]CJerr] (6.2 g, 1.1 equiv.) and

(2 chl Oroetm.ls) ehinduept k»élsanb réy digchied ngﬁz for four (Bodrsg, &%Q-mqmv )
2H) 6 9 (O(te@tpyty[cﬁmf xlsn%%&@méthylammcmm?yg[zg p ny(l]:zlacgaiq) 18¢ ld
I nter medi atge I ‘ester O 8 ¢,B2.03-mhhal Bafli RaOM hﬂpemdomhﬁmyﬂﬁimwb'fc

°8 99. [ 4- ( JueOH 'fvapporaf’ %Pﬁ@ﬁﬁ?'xgﬁi'ep@%mﬁ Fﬂ% With B SHEE g

ester with gin@tHeltitlsscogmpaund (0.4 g, 60%guay a)beige 50lidisodfl. MeCOH. After
evaporatio f &S ol vent in vacuo, treatnent 20 vm'th 5 nL of HCI
(1IN) gave t |tIe co ound (0.4 85% as a gummy orang

[err]H NMR (@&iﬁzﬂe gwldmz:;hy[l% loxy 3(@me2m§lawnqpr@@0xx}n)henyllgcodtc
2H), 6.6 (dacid Meth@- dster (0.8 g, 40%) Wb obtaiSed Bs dHello® il (B reddtiorfd 4s,
o 15 hours of (E)-3-[4-(3-dimethylamino-2-hydroxypropoxy)phenyllacrylic acid, methyl
ester (1.35 g, 5.13 mmol) with TBDMSCI (0.93 g, 6.2 mmol) in 50 mL of DMF in
the presence of imidazole (0.84 g, 2.4 equiv.). After evaporation in vacuo, the
residue was taken up in DCM, washed with water, dried over MgSO,,
evaporated in vacuo and purified via flash chromatography using DCM:MeOH
20 as eluting solvent.
'H NMR (CDCls, 250 MHz) § 7.5 (d, 1H), 7.3 (d, 2H), 6.8 (d, 2H), 6.2 (d, 1H), 4.0
(m, 2H), 3.8 (m, 1H), 3.7 (s, 3H), 2.4-2.2 (m, 2H), 2.1 (s, 6H), 0.7 (s, 8H), 0.0 (d,
6H).
(E)-3-[4-(3-Dimethylamino-2-hydroxypropoxy)phenyljacrylic acid, methyl ester
25 (1.5 g, 60%) was obtained as an oil by reaction of 4-(3-dimethylamino-2-
hydroxypropoxy)benzaldehyde (2.0 g, 8.96 mmol) in 80 mL of toluene with
triphenylphosphoranylidene methyl acetate (3.6 g, 1.2 equiv.) at 100 °C for one
day. After concentration in vacuo, the residue was taken up in DCM, washed
with water; dried over Na,SO, evaporated in vacuo and purified via flash
30 chromatography using DCM:MeOH (95:5) as eluting solvent.

' 'H NMR (CDCls, 250 MHz) 8 7.6 (d, 1H), 7.5 (d, 2H), 7.3 (d, 2H), 6.3 (d, 1H), 4.2
(m, 1H), 4.1 (m, 1H), 3.8 (m, 3H), 3.3 (s, 1H), 2.8 (dd, 1H), 2.6 (dd, 1H), 2.4 (s,
6H).
4-(3-Dimethylamino-2-hydroxypropoxy)benzaldehyde (8.2 g, 61%) was obtained

35 as an a yellow oil, by reaction of 4-oxiranyimethoxybenzaldehyde (6 g, 33.6



(E)-3-[4-(3-D net hyl am nopropenyl ) phenyl Jacrylic acid, nethyl ester was
25 p y the follow ng way: .
(2-di net hy:‘g(?rra.{{%g? yl)tri phenyl phosphoni um brom de !Z%T’EP97,02177
mmol) in 30 nL of DMF was treated with KHVDS (27 ni, 1. 01 equiv.
0.5 Min toluene) at -78 C for one hour. At -40 C 3-(4-

fornyl phenyl )acrylic acid, nmethyl ester (2.54 g, 13.3 mmol, prepared
accordi ng to the procedure of Syper,L.; M ochowski,J. Synthesis,
1984, 9, 747-752) was 30 added dédpwi se. The resulting m xture was
stirred for 12 hours at rt and guenched with water. Extraction

wi th Et OAc yi r v ijon. i ve a
fesi due thrgtn%v!/a fclfe%%% iRh" lo @RE procedure cﬁ BARIARLON, }@rr%ﬁéﬁngﬁ

| .as 0 DC1:I§/I H

(90: 10) asLlérrnmam{;%ol \%ﬁ*Fe”‘TI% t.gwgez)% Lﬁﬁﬂla@ﬁeﬁgJ Meg. Ut \%ﬁ

obt ai ned a?oamo%ame)%lmo mL of MeOH with diMRUMAKERSB (34 mL, 2 equrv ). The

PCT/ EP97/ 0227

[err]H NVH g Grixture »s Riied &t reflux for 2 fayspfFvapomation lnzmcqugveoa

2H) 5 6.5 (fbsrdué'ﬁhat&véb taken up in DEM, MAshea. \Bitl brind ldnd @iedl ¢der, MBEQ, #nd. (s,

6H) . rak Cﬁ, n%éjl ate 52 5

(E)-3-[4- (?Viﬁ%r % f Y th | si | anyl oxy) - 3-di nmet hyl am nopr openyl ) phenyl ] ac
rylic 'H NMRC(GDCIs 250 MHM 8. pisdith 7\ﬁa(=;i @tpAr@ (d, BBHY. & (o i3y, Bd

four hours (dd, 1H
(tertbutyl rré'phyl s cfai )bx 3 di %1 ?ém nopr opanyl ] phenyl]acrylic acid,
methyl ester (0.8 g, 2. 03 mml) and NaO—| (IN) (4 m, 2 equiv.) in 10 nL of
1|9| l\/ﬁ.ﬁ&mgg@[@sgtlon of the sol vent |n vacuo and treatnment with 5 nL
Cl (1N

0,
sol e E).3-14 a\t/e t he tetrgllgm(rzr(\)o en (COI é;dldGO/r) as a beige solid

(B)-3-[4- (‘2héTﬁrthrhyihdidnweb)érﬁplbgedIasxm)th%fﬂnerpntdmdransf hatprropdiage @byt ] acr

%L' rCeact | Oﬁta(tér? C'j{dﬁge[ﬁh(% m%tiwf%n ggeg'ry%amﬁgo/ﬁzeﬂ‘?gld% &b (5dpafafad€bidg o1 !
(E) - 3- [ 4- ( B thienprangdané mf Kraws; it obdpbr Spoeisshienf P 3XY883 A2hta aivenidentjtle
estﬁ' (1. 350&!?()5”&?2%@] ,Wa:t{b@g%@ (0.93 g, 6.2 nmmol) in 50 nL of DW

d 0.84 g, 2.4 iy, Af t
evapor at | oft INMIRASIOCIat B0 MHZ) 6 7.5 tcb it 2dbs 20 & dp2Hh oM MEAS vi ¢ n
wat er, dri @sdﬂay)els d)/gﬁdgerr)rjs t, 2H) 22 @@-gorat ed in vacuo and purified via

fl ash chromat ogr aphy usi ng DCM as eluting solvent.
[err]H NVR (CDCl [err], 250 MHz) [err] 75(d 1H), 7.3 (d, 2H), 6.8 (d,
2H), 6.2 (Chteﬂmﬂigtéfsa (m 2H), 3.8 (m 1H), 3.7 (s, 3H, 2.4-2.2

(Mo 2(dy 65481 3.Bidxd5:3-BivarBisBinkl-2-ylethoxyiptifihacryiic acid

The same method was employed as in the preparation of intermediate 23 but
starting from  4-[2-(1,3-dioxo-1,3-dihydroisoindol-2-yl)ethoxy]benzaldehyde
(prepared from the procedure of Hindiey,R.M.; Haigh,D.. Cottam,G.P. WO
89207839 A1) to give the title compound as an oil in a 99% yield.

25 'H NMR (CDCls, 250 MHz) § 12.3 (s, 1H), 7.9 (m, 4H), 7.6 (d, 2H), 7.5 (d, 1H),
7.0 (d, 2H), 6.4 (d, 1H), 4.4 (t, 2H), 4.0 (t, 2H).

Intermediate 55
(E)-3-14-(2-(Piperidin-1-ylethoxy)phenyllacrylic acid
30 The same method was empioyed as in the preparation of Intermediate 23 but
starting from 4-(2-piperidin-1-yl-ethoxy)benzaldehyde (which was prepared
according to the procedure of Naruto,S.; Mizuta,H.; Sawayama,T.; Yoshida,T.;
Uno,H.; Kawashima,K.; Sohji,Y.; Kadokawa,T.; NishimuraH. J Med. Chem.
1982, 25, 1240-1245), to give the title compound as a white powder in a 60%
35 yield.




(E)-3-[4-(3-Di net hyI anm no- 2- hydr oxypr opoxy) phenyl Jacrylic acid, methyl

ester 25 g, 60% was obtained as an oil by reacti .
4-( 3-di met hW% 1:?5872 hydr oxypr opoxy) benzal dehyde (gﬁkbﬁﬁw%ozéw
mmol) in 80 nL of toluene with tri phenyl phosphor anyl i dene net hyl
acetate (3.6 g, 1.2 equiv.) at 100 [err]C for one day. After
concentration in vacuo, the residue was taken up in DCM washed

with water, dried over NaJerr]SOJ err], evaporated in vacuo and purified via
flash 30 chr omat ogr aphy usi ng DCM3IVEO—I (95:5) as eluting solvent.
[err]H NWR (CDCl[err] 250 MHz) [err] 7.6 (d, 1H, 7.5 (d, 2H), 7.3 (d,

2H), 6.3 (d E% (m 1H), 41(m1H) 3.8 (m 3H), 3.3 (s,

1H). 2.8 (MP: 2 sze(dd 1H), 2.4 (s,

4- (.3- Di met hyl am no- 2- hydr oxypr opoxy) benzal dehyde (8 73 g, 61 %9 was obtained
35 . Gﬁnfa rmed¥aet| Iég/v oil, by reaction of 4-oxiranyl methoxybenzal dehyde

(6 g, VO 97/ 43287
PCT/ EP97/ OZ_Z_TB -[4-{2-(Tertbutoxycarbonylmethylamino)ethoxy)phenyllacrylic acid 42

anmn:% pr epqg; fAC?Wt@qghﬁnc%&ﬁoﬁy)gﬂgﬂyﬁ%yﬁc Beiodm 8 g% 36, mH\dclﬁW%'de%e
20, 1024- 1G209 mh) Mas Heatpd vEbHNAQH ENr)ré?Ry'm&m #eegew ImAfes @ik ReYr. Oﬁ'he
resul ting rEIPFﬁH? %t"ﬂﬁ @tauﬁér@dhtﬁlhxdaebbﬁézef(qrs é%ﬂay@w E\&maaae@rswm:yvamo

gave a 5 was taken By opsfirrmg 1 SM Qﬁ l\ﬁ%"

dried over Tﬁﬁgdﬂg:\';ﬂs J“égea to q,ﬁ/éfﬁmpé?tgdaé?f
( CDC| [ er r] filt?aloVdE thd @itk Pedip(tate, h filtraté wab aditifiedntolpiid] vﬂﬂ‘i) HO4 (18NN
| nt gt{) rredl at% ngw whfte sojhg) ;t'reclpxtaQecsj bug'thtrgngn (a%(éi drg‘/ r@ in ga&?o 5§veqma title 10

(E) - 3- [ 4- ( 2ontpowrtch{0.6rg, 15084 hgd winitacrystalsyl Jacrylic aC| d The sane

met hod was 1

starting f rgfnrﬁwgéﬁlﬁ‘e?%é Im@-{mﬂ:l%Zﬁﬁgl ﬂm %?%gﬁgg yde (223?)2'[%? eg 1h)

according 4.25 (t, 2H) 8.1 fe2 Bo%édﬁr% RI au¥IM; Mhr,P.; Wiss, E EP
331983 A2) (%#@2 M@hgl'amiﬁoé{ﬁoxy phen %ﬁzwdc@s (1an ouh % )was HRLnptedsl.

[2;3; r 2 IIIN(Rda wﬂq)a seozilrd]@by hygroiysxg ?ék%io[ d;(wbﬂl %Weil‘xgx&ﬂtﬁe ';gz}ﬁj:ryhf écd ?s

6H) . methy! ledte (Bedligatie. eraex) with Na(0B {8-0 - fi2-dduiv.) in MeOH/THF at
. 3- Di oxo- qul\géhydrm soi ndol - 2-yl ) et hoxyl phenyl }acrylic acid The
sane net ho enpl oyed as in the preparation of Internediate 23 but
MP: 245 °C.

(E)-3-{4-(2-Methylaminoethoxy)phenyllacrylic acid, methyl ester (3.0 g, 70%)
20 was obtained as a yeliow oil by reaction of trimethylphosphonoacetate (4.2 g,
23.0 mmol) and n-butyl lithium (3.0 mL, 18.0 mmol, 2.0 M in cyclohexane) at -78
°C, followed by the addition.of 4-(2-methylaminoethoxy)benzaldehyde (3.2 g,
18.0 mmol) at - 40 °C. The resulting mixture was stirred at rt for 16 hours,
quenched with water, extracted with EtOAc, dried over MgS0O, and concentrated
25 in vacuo.
'H NMR (CDCls, 250 MHz) 8 7.65 (d, 1H), 7.45 (d, 2H). 6.9 (d, 2H), 6.25 (d, 1H),
4,10 (t, 2H), 3.75 (s, 3H), 2.95 (t, 2H), 2.5 (s, 3H).
4-(2-Methylaminoethoxy)benzaldehyde (3.2 g, 51%) was obtained as a yellow
oil by reaction of 4-(2-methylaminoethoxy)benzonitrile (7.0 g, 40.0 mmol) with
30 diisobutylaluminum hydride (40 mL, 1.5 equiv., 1.5 M in toluene) in toluene (400
' mL) at - 78°C. After 4 hours of stirring at - 78 °C the resulting mixture was
treated with a mixture of water/MeOH (4 mL). At rt an additional 20 mL of water
was added. The resulting suspension was filtered on a bed of celite. The celite
was washed with Et,0 (3 x 200 mL). The filtrate was concentrated in vacuo and




starting from 4-[2-(1,

3- di oxo0- 1, 3w dwygesy soi ndol - 2-yl ) et hoxy] benzal dehyde P RRRELY -
fromthe procedure of Hindley, R M; Haigh,D.: Cottam G P. WO

9207839 Al) to give the title conmpound as an oil in a 99%yvyield. 25

1H NVR (CDCl [err], 250 MHz) [err] 12.3 (s, 1H), 7.9 (m 4H), 7.6 (d, 2H),

7.5 (d, 1H), 7.0 (d, 2H), 6.4 (d, 1 H, 4.4 (t, 2H, 4.0 (t, 2H.
I nt er redi at e 55 (E)-3-[4-(2-(Pi peridin-1-yl et hoxy)phenyl]acrylic
acid 30 The sanme net hod was enpl d as in the preparation of

I nt ermedi ate 23 but starting from

4- (2- pi per iglirifie-via flesh@tyomatsgrapri il silicatyet usisMROHOTM (1.9) as eluting

accordi ng to th? procedure of Naruto,S.; Mzuta, H ; Sawayama,T.;

Yoshi da, T. Uno, H.; Kawashi ma, K. ; SohjiY.; Kadokawa, T.

Ni shi nur a, FH NMR\/E@IDOG\QISD MHz) 598 (s 19!82 7 844, le)wl D245pH)t 6. 1g¢tvEHt) h&9
title conp a e powder in a 60% 35 yi el d.

WO 97/ 4328%%)' 28 MH)'

PCT/ &P97/ 0212(2;Methylaminoethoxy)benzonitrile (0.6 g, 15%) was obtained as a yealpw oil
Mp: 231 [effy] %ac jon of 4- Eﬁ‘ibfé Aben268 itrile (2. ﬁén f mmol, prepared,

(BE)-3-[4 ut oxy ca am no) et acrylic
(E) - 3- [4 (%M?Qé%t%&rﬁﬁ?%’rﬁh@n 4ng i Kimea (@tBUJg SYothasss) 1978,
di oxane g, 688) u(:tk%emwam {4 Batieds whlitv. NIl irg Mex()?az 70L5C $ar €6 Wovirs. -

e o L o e S ol DO el S Pl
conpd et e afin ewacBoland purfied tvia flash ciiro@tdgraph.of Allica gel using MelOH:DCIWi on

ofthewhlt rec Lfied to pH=1 with HO (1
: 5823% %ﬁ%ﬁ%@"?&’?ﬁa %Y%%ﬁ&%?gg%ﬁfﬁd Filt raltol on and dryi né I n
vacuo gave 'HR¥MR (CBCl,, 250 MHzc)cﬁanu(dd%D B6.0g(d, 2609 4 ds(twRiH),e3.Or (f.s2H),s2.5
[err]HN § [err], 250 WMHz) [err] 7.8 (d, 1H), 7.65 (d, 2H), 7.0 (d,
64(5% 4.25 (t, 2H), 3.7 (t. 2H, 3.1 (s, 3H), 1.5 (s,
(E) -3-[4-(2- Met hyl am noet hoxy) phenyl Jacrylic acid (1.1 g,
76 1as 15 a Wmte solid by hydrolysis of

41%5was o]z %"
(E)-3-[4- (2;erhy
(3.0 g, 12-6~pm 2 e : v =

C Tdve: scﬂdﬁorﬁi of Intermedlate 1 (02 g, O 81 mmo!) and NaHCOa (0.08 g, 1.2

(752) % 3-[4- (2R MY 38T AL 98K RASYAdRF [B)-Lifindfb§h cABHAY! (088551 & Llid).
After 4 hours of stirring at rt the reaction was judged to be completed by tic
20 monitoring {Si0O,, DCM:MeOH 88:2) and was quenched with 5 mL of a saturated
aqueous solution of NaHCOQO,. The reaction mixture was extracted with DCM,
washed with brine (5 mL), dried over MgSQ, and concentrated in vacuo. Flash
chromatography on a 2 x 20' cm? column using DCM:MeOH (98:2) as eluting
solvent and removal of the solvent in vacuo gave after recrystaliization from 2-
25 propanol, the title compound (0.1 g, 33%) as white crystals.
MP: 130-132 °C.
Analysis for C,sH22N,0:
Calculated: C,82.51; H,5.86; N,7.40;
Found: C,82.24; H,5.93; N,7.36%.

30

Example 2
(E)-1-(1-Phenyi-1.3 4.9-tetrahydro-B-carbolin-2-y})-3-{4-nitrophenyl)propene-1-
one




20 was obtained as a yellow oil by reaction of

tri met hyl ph etate (4.2 g, 23.0 Mol ) and n- bpgykpdidaRIum
(9.0 nmi, 189@9%??702. O Min cycl ohexane) at -78 [err]C, followed
by the addition.of 4-(2-methylam noethoxy)benzal dehyde (3.2 g,

18.0 nmmol ) at - 40 [err]C The resulting mxture was stirred at rt for 16

hour s, quenched with water, extracted with Et OAc, dried over
MySO err] and concentrated 25 i n vacuo. [err]H NMR
(cbCiferr], 250 MHz) [err] 7.65 (d, 1H)457.45 (d, 2H). 6.9 (d, 2H), 6.25
(d, 1H, 4.10 (t, 2H), 3.75 (s, 3H), 2.95 (t, 2H), 2.5 (s, 3H).

4- (2- Met hyl agm noet hoxy) benza . g I ih@W
oi | by reac?ﬂ%rf‘amem tégﬁrﬁzsh%/ﬂ(é%%geé%gﬁ%&b%%?ﬁ?wIog@(%hgﬁg,ﬁgb!%mm?)
with 30  fromdi(Esdbnitrpcainamayinehipdee dgayelcaftar, racrsiadiaalion” from NRr-2-
tol uene) in_toluene,. - t &;3‘;0 fe$gof stirring
at - 78 [erpﬁ%ﬁéﬁ'giﬁﬁﬁtﬁlge Cn%@?%ie_\%vsa? yello w&ér: ﬁ%ﬁgz%th a mxture
of -wat er/ Mefi?: @B0aR31 °Bt rt an additional 20 nL of water was

adde The i U @ion was filtered on a bed of celite. The celite
was Washed @mﬁ?wsgﬁr o) @gxs?% gltaa}gz_'l'he filtrate was concentrated in
. 5 :

vacuo and Calculated: C,73.74pHo%.

PCT/ EP97/ 02R44ind: C,73.89; H,5.12; N,9.86%. 44
purified via flash chromatography of silica gel using MeOH DCM (1:9) as
el uting sol vent . [err]H NVR (CDCl [err], 250 MHz) [err]

9.8 (s, 1H) ExZmplédd, 2H), 7.0 (d, 2H), 4.1. (t, 2H), 2.9 (t, 2H),
el SR o s,
4- (2-chl orommtrile (2.0 g, 11.0 mml, prepared

ding t ; pi Y. jé 1 'but Syanrtihgs
ig;gr ing qhgfg%gpé ggegﬁagm%tsg%aﬁaa% the p#@gﬂﬁéﬁbn of EXhfigle 1 but Syartingsfrem

I n . 3 5 equjV., 40% j
at 70 [err] Exbrigorspibyicnmamo chiorie §airlenesatt irataa s b peiT &)
with DCM deiegliovempriddlas switesovdedn E041% yield. vacuo and purified via
flas chrorrs&ggi' bé of silica gel using MeOH DCM (2:8) as
el utt*hg sol nt,ﬁoo give the title compound. [err]H NMR
(CDC [err], Aralysidtor CoHpfFsNB. 0alHL), 7.0 (d, 2H), 4.1 (t, 2H), 3.0 (t,

2H), 2.5 : . Example 1 (B)-1
- (1- Phenyl - Paéc%a@cf ;?irl?fdﬁo&ﬁér r ségr boi i n-2-yl)-3-phenyl propene-1 -one
To a sol uti Gouot: Cnt tBAeti 488, N.§09%.9, 0.81 nmmol) and NaHCO err] (0.08 g,

1.2 equiv.) in 10 nL of DCM was added (E)-cinnanoyl chloride (0.2
g, 1.5 equiv.). After 4 hours of stirring at rt the reaction was
judgd® to b&EX@AReLied by tlc 20 monitoring (Sierr], DCM MeCH 98: 2)

and was quenghed1whénd-1B 0b-tatrsidrodi-earbolin-2-v!)-3-(4metbasy-sol uti on of
NaHCO3. The prh%%S bpo%erﬂeﬂ%rnee was gxt racted with DCM
The same method as employed in the preparation of Example 1 but starting from
(E)-4-methoxycinnamoy! chloride gave after recrystallization from 2-propanol,
25 the title compound as white crystals in a 61% yield.
MP: 160-163 °C.
Analysis for Ca7H24N20,. 0.5(2-propanol):
Calculated:; C,78.06; H,6.44; N,6.39;

Found: C,78.04; H,6.02; N,5.97%.

30
' Example 5
(E)-1-[1-(4-Methoxyphenyl)-1.3.4.9-tetrahydro-B-carbolin-2-yl}-3-(4-
trifluoromethyiphenyl)propene-1-one
The same method as employed in the preparation of Example 1 but starting from
35 intermediate 2 and (E)<4-trifluoromethyicinnamoyl chioride gave after




washed with brine (5 nL), dried over MgSO4 and concentrated in vacuo. Flash
chr omat ogr aphg7/4m8a 2 x 20 cnferr] colum usi ng DCM MeCH (98;;@?,Ff§,,(ﬁkﬁt kng
|

sol vent and renoval of the solvent in vacuo gave after recrystallization
from2- 25 propanol, the title conpound (0.1 g, 33% as white
crystals. MP: 130-132 [err]C. Anal ysis for C26H22N20:
Cal cul ated: C, 82.51; H,5.86; N,7.40; Found: C, 82.24; H,5.93;

N, 7.36% 30 Exampl e 2

(E)-1-(1-Phenyl -1. 3. 4. 9-t et rahydr o- [ erd§ - car bol i n- 2-yl ) - 3- (4- ni t rophenyl ) pr
opene- 1- one WO 97/ 43287

PCT/ EP97/ Qégﬁé(tjallization rrom pentane, the title compound as a white powder in &#B1%
The sane nethod as enployed as in the preparation of Exanple 1 but starting

from (E)-ZVJ"Hth roci nnanoyl chloride gave after recrystallization from
i Prerr] OpMP: 130-135 °C.propanol (3:1), the title conpound as a yellow powder

in a 47%yvyjel.d.. ~ 23Q-231 [err]C. 5 Anal ysis for
Clerr]He ﬁ%li[’%ﬁﬁ?%fé&ﬁ?f“ﬁf:&gg"ﬁaeal culated; G 73.74; H 5.00: N, 9.92:
I(:%JBcli:(% EBalBQl;atéﬁ:SC,BE;YQsI,%@,AMN,S.Bﬂ; | bEi(arrplze |3) 1g (4 . )
-1-(1- - Attt o-[err]-carbolin-2-yl)-3-(4-trifluoronethy
ISt Cled s Dat heBy e

| phenyl) ehe- The sanme nethod as enployed in
the preparation of Exanple 1 but starting from

(E)-4-trif hyl ci nnanmoyl chl oride gave after recrystallization from
pent ane, é*é% &% the title compound as a white powder in a 41 %yield. 15
MP: 211 [ dEdN=[4-[3-Ox0-3-(1-phvesvydi3:4 Srtetrahwirg piin phényl]-

0. 44l er r ] Gcetamide Cal cul ated: C,71.48; H 4.84; N 6.17; Found:
C 71. 84; ;

0 -

S phenyl T 2ot of Ibrmediiect (9208 wBi minsyn 40 mbach BEM sere added
Et;N (0.13 mL, 1.1 equiv.), DCC (0.18 g, 1.1 equiv.), HOBT (0.12 g, 1.1 equiv.)
and (E)-3-(4-acetylaminophenyl)acrylic acid (0.18 g, 1.1 equiv.). After 24 hours
of stirring at rt the reaction was judged to be completed by tic monitoring (SiO,

15 DCM:MeOH 95:5) and was quenched with 150 mL of water. A white solid
precipitated out and was filtered off. The filtrate was extracted with DCM,
washed with brine (5 mL), dried over MgSO, and concentrated in vacuo. Flash

. chromatography on a 2.5 x 25 cm? column of silica gel using DCM:MeOH (98:2)
as eluting solvent and removal of the solvent in vacuo gave the title compound

20 (0.18 g, 51%) as yellow crystals after recrystallization from 2-propancl:pentane.
MP: 177-180 °C.

Analysis for C,sH2sN30,.0.7H:0:
Calculated; C,75.05; H,5.94; N,S.38;
Found: C,75.01; H,5.81; N,9.22%.

[INIE

25
Example 7
(E)-1-[1-(4-Methoxyphenvl)-1,3.4 S-tetrahvdro-B-carbolin-2-y}}-3-phenylpropene-
1-one
The same method as employed in the preparation of Example 1 but starting from
30 intermediate 2 gave the title compound as white crystals in a 56% yield.
MP: 127 °C.

Analysis for C27H24N202. OSH:O
Calculated: C,77.67; H,6.04;, N6.71;
Found: C,77.91; H,6.0; N,6.73%.

35



phenyl ) pr opene- 1- one The same nethod as enployed in the

prepar ati onwefora%mgFpl € 1 but starting from ( E) - 4- merdTaEBegioR2¥a oy |
chl oride gave after recrystallization from 2-propanol, 25 the title
conpound as white crystals in a 61%yield. MP: 160-163 [err]C.
Anal ysis for (Jerr]Herr]Nerr]O[err] 0.5(2-propanol):

Cal cul ated: C, 78.06; H, 6.44; N, 6. 39; Found: C, 78.04; H, 6.02;

N, 5.97% 30 Exampl e 5

(E)-1-[1- (4- Met hoxyphenyl )-1. 3. 4. 9-t et #fdhydro-[err]-carbol in-2-yl]-3-(4-
trifluoronethyl phenyl) propene-1-one The sanme nethod as enpl oyed
in the pre B of Exarrplelbut starting from 35 Internmedi ate 2
and (E)-4 .E_?'é_% '

yl .
WO 97/ 4328{E)-1-[1-(3.4- Methylegé %%{/'Bﬁ’enw?q'soﬁ'ngeetr ?{\é?o Bati,z;[rgolm-Z—yH-S-

Fgﬁgg?;{?é%g%w%ﬂgﬁ?ﬁ e| Q itle co oun Eag Gg\,qt; '? rbrﬂa
The srap frethod 38 sipipged fadhd pleretafppor Exambid tif 4 %@‘*ﬁ? ]

61 %

Clerg]H er [dté’frﬁédtbﬁ& &r ya Ve aifte} reﬂ'ﬁtﬂ{lbzat]cm from 2-propaaliCuQit(2d), (D@QINEQ

H, 4. 94, N5 84; N,5.73% Exanpl e
6 °Hr“9z?5[‘§h'& Bg{e%f 'ﬁﬁgﬁsc? 3&5@?44

O-tet rahydMP [286-P388Ebol i n-2-ylI )propenyl ] phenyl]- 10 acet am de

To a sol Uthﬂglﬂggd&tfrﬁe@ @jzeOng@ 2 g, 0.81 nmol) in 40 nL of DCM were

added . iv.), DCC (0.18 g, 1.1 equiv.), HOBT
(0.12 g, 1Caladated: ,76.76, H 52# 5%}3 3- (4-acetyl am nophenyl )acrylic acid
(0.48 9. 1gbupaUCYVZB.B7AHIRB52K 8164%s of stirring at rt the

reaction was | udged to be corrpl eted by tlc nonitoring (Sierr], 15

DCM MeOH 95:5) and was quenched with 150 nL of water. A white solid

preci pi t at Egamigie @nd was filtered off. The filtrate was extracted with DCM
24 49%

washed w t ( Ifé Mg %_ﬁ&g%@&ﬁ' BRe-f! ash

chr omat ogr

(98:2) one as eluting solvent and renoval of the solvent in vacuo gave
theditle {r?&hod as drfl Ilﬁea in 3&prasarstibh O Exariélesb@fdtamting from
recrystalllzatlon rom pent

(E -4—formylcmnamtc ac:uJ1 gave aﬁ‘er recrystallization from acetone:MeOH
(10:3), the title compound as yellow crystals in a 60% yield.
MP: 146 °C.
Analysis for C27H22N,0,. 0.4H,0:
20 Calculated: C,78.39; H,5.55; N,6.77,;
Found: C,78.33; H,5.54; N,6.67%.

Example 10
(E)-N-[4-[3-Ox0-3-(1-{4-nitropheny)-1,3.4, S-tetrahydro-B-carbolin-2-

25 yhpropenyl}l-phenvllacetamide
The same method as employed in the preparation of Example 6 but starting from
Intermediate 3 gave after recrystallization from 2-propanol, the title compound
as white crystals in a 51% yield.
MP: 185 °C.

30 Analysis for CagH24N404. 0.6H,0:

‘ Calculated: C,68.45; H,5.17; N,11.4;
Found: C,68.37; H,5.06; N,11.26%.

Example 11



MP: 177-180[err] C Anal ysis for

Cerr]H err]wbasiulsshberr]. 0. 7H err] 0: Calculated: C, 7 ; 4,
N, 9. 38; Found: C, 75.01; H,5.81; N, 9.22% 25 gcgggrgrjg?zg?g
(E)-1-[1-(4- Met hoxyphenyl)-1, 3. 4,

9-tetrahydro-[err]-carbolin-2-yl)-3-phenyl propene- 1- one

The sanme nethod as enployed in the preparation of Exanple 1 but starting
from 30 Internmediate 2 gave the title conpound as white crystals in a
56% yi el d. MP: 127 [err]C 48 Anal ysis for
Cerr]Herr]Nerr]O[err] O0.5Herr] O Cal cul ated: C, 77.67; H,6.04;

97/ 43287
PCT/ EP97/ 0220¢ 47

Exampl e 8 The same method as employed in the %rega{ation of Example 1 but starting from

N, 6. 71, (E)-1-{1-(FHREphEnviT-193.4 Fherdhydbh-B-da¥1iR2-yi)-3-phenylpropene- YO

(E)-1-11-(3, 4- Met hy] epedi oxyphenyl ) -1 . 3. et rahydro-[err]-carbolin-2-yl]
3 inteaa g btsy B A Rl ey stallizZation fhan amoRAdo Head 8 SRTEp B 1
the @ epar aas anyedowEpawpéereinla hB% gied.ting from 5 | nternmedi ate 7 gave
after recry _I2|[Di z@' o(? from 2-propanol :iPrferr]O (2:8), the title

conpound as i é” %/s als in a 38%yield. MP. 236-238 [err]C.

Anal ysi s f oAn&lysisripHCesh:NE@s.r0.2He®r] 0.5H err] O Cal cul at ed:

CE:;(76. 76; H 6.29:1-1Ny6 .-15;0Hf-05? ﬁfé}.‘@&’f C, 76.87; H 5.35; N 6.54%
anple 9 =17 (

- Phenyl - 1, 3Faund:t @i72:9fidd.&- [N B-&tkbol i n- 2-yl ) - 3- (4-f or nyl phenyl ) pr opene- 1

- 10 one 15 The sane nethod as enployed in the preparation of
Exanple 6 but starting from (E)-4-fornylcinnam c acid gave after
recrystall iéé@.t-alﬁ_i.zom acet one: MeCH (10:3), the title conpound as

yel I ow crystel611M4-J rBQUromeirdxyphenyl)-1,3 .4 FPretrbhobies-Bldarbolin-2-y1)-3-pRamy si s
for CJerr] | re‘:’rr_’r nlgl[,F_rbg_}LO[err] . 0.4H err]O0:
The same method as employed in the preparation of Example 1 but starting from
15 Intermediate 4 gave after recrystallization from pentane, the title compound as
white crystals in a 44% yield.
MP: 119 °C.
Analysis for C;7H21N,0,F 3
Calculated: C,70.12; H,4.58; N,6.06;
20 Found: C,70.02; H,4.58; N,6.02%.

Example 13 )
(E)-1-[1-(4-Methyiphenyl}-1.3 4. 9-tetrahydro--carbolin-2-vil-3-phenylpropene-1-
one

25 The same method as employed in the preparation of Example 1 but starting from
Intermediate 6 gave after recrystallization from pentane, the titte compound as
white crystals in a 50% yield.
MP: 125-127 °C.
Analysis for Co7H24N20. 0.6H,0:

30 Calculated: C,80.41; H,6.3; N,6.95;
Found: C,80.49: H,6.2 ; N,7.25%.

Example 14
{E)-N-[4-[3-Ox0-3-(1-(3.4-methvienedioxyphenyl)-1.3 4 9-tetrahydro-f3-carbolin-
35 2-yh-propenyliphenvilacetamide




20 Cal culated: C,78.39; H 5.55; N, 6.77; Found: C, 78. 33;

H'5.54; N, 6.\08%/43287 Exanmpl e 10 PCT/EP97/02277
(E)-N-r4-]3-0x0-3-(1-(4-nitrophenyl)-1,3,4,9-tetrahydro-[err]-carbol in-2-
25 yl ) propenyl ] - phenyl ] acet am de The sanme net hod as

enployed in the preparation of Exanple 6 but starting from
Internmedi ate 3 gave after recrystallization from2-propanol, the title

conmpound as white crystals in a 51%yield. MP. 185
[err]C. 30 Anal ysis for Clerr]H ed48]Nerr](err]. 0.6Herr]O0:
Cal cul ated: C, 68.45; H,5.17; N, 11. 4, Found: C, 68.37; H,5.06:

0 _ ' .
EIC%'}EI%S;(; 02599 same me"?ﬁ&ﬁrgg%n%oyed in the preparatloﬁ/@ g%ﬂﬁ%@é but stamng8from

(E) - 1-[ 1- (4lntetmeqsteny[7) - and  (E)-3-(4-acetylaminophenyl)acrylic acid gave after
. 3.4.9-tet rtae{%’:‘fgétgﬂizﬁﬂbaw TR bod;fopaaoybénéne herv#R e&%g%uﬂad as white crysta¥if

The sanme net as enpl oyed he preparation of but starting

from % wied@nedi ate 3 gave after recrystallization from 2-propanol,
t he t5'tlec O;ngploCS as a yellow powder in a 15%yi el d. VP:
205- 206 [er for CJerr]Herr]Nerr]Of[err].

0.2H err] o:Al‘afys'S for Cze’:éﬁééaatig!‘ﬁ@ 73.12; H,5.05; N, 9. 84: Found:

C, 72.95; H, GamlatHdQCES?l?/(SG;lH 5.34; N,8.63; Exarrpl e 12

(BE)-1-]1- (4 Tr| ,t% by -1, 3 4,9-tetrahvdro-[err]-carbolin-2-yl}
- 3- phenyl - tloh ' %“P%gé/) The sane nethod as enpl oyed
in the preparation of Exanple 1 but starting from 15 Internedi ate 4

gav fter ge l'ization frompentane, the title conpound as
whi ?gacryst% fn %?544% y| eI d VP: 119 [err C. | Anal ysi s

for d err] HErdd 3{ixq- ‘
N, 6. 06; 20 gcid. n@plmdestgg 70 02 H 4.58; N, 6. 02%

To a solution of Example 8 (0.2 g, 0.49 mmol) in 20 mL of MeOH was added

activated MnO, (0.59 g, 14 equiv.), sodium cyanide (0.05 g, 2 equiv.) and acetic
15 acid (0.05 g, 1.7 equiv.). The resulting mixture was stirred for 5 hours. Tic

monitoring showed a new compound (SiO;,DCM:MeOH (95:5), Rf= 0.82). The

mixture was filtered through a short column of celite using 150 mL of a mixture

of MeOH:EtOAc:CHCI, (1:25:25). After evaporation in vacuo the residue was

purified via flash chromatography on a 2 x 20 cm? column using DCM as eluting
20 solvent. Evaporation and recrystallization from EtOH gave the title compound

(0.15 g, 70%) as yeliow crystals.

MP: 222 °C. )

Analysis for C.sH24N203. 0.03H,0:

Calculated: C,76.1; H,5.61; N,6.34;

25 Found: C,76.05: H,5.68; N,6.15%.
Exampie 16
(E)}-1-[1-(2-Chiorophenyl}-1.3.4.9-tetrahydro-f-carbolin-2-vil-3-phenyipropene-1-
one
- 30 The same method as employed in the preparation of Example 1 but starting from

Intermediate 17 gave after recrystallization from EtOH, the title compound as
white crystals in a 27% vyield.
MP: 220-221 °C.
Analysis for Cy6H21N,QCI:
35 Calculated: C,75.63; H,5.13; N,6.78;



Exanpl e 13
E)-1-[1-(4 enyl)-1, 3,4,9-tetrahydro-B-carbolin-2-yl]-3- nyl prope
(E)-1-[1- (4-Mpbhiximheny! ) y y ]%&%P%@g p

ne-1 - one 25 The sane nmethod as enployed in t i on
of Exanple 1 but starting from Internedi ate 6 gave after
recrystallization frompentane, the title conpound as white
crystals in a 50%vyield. MP. 125-127 [err]C. Anal ysi s
for Jerr]Herr]Nerr]O 0.6Herr]O 30 Cal cul ated: C, 80.41; H, 6. 3;

N, 6. 95; Found: C, 80.49; H,6.250N, 7. 25% Exanmpl e 14
(E) - N-(4-[3-Oxo-3-(1- (3, 4-net hyl enedi oxyphenyl)-1, 3,4, 9-tetrahydro-[err]-ca
rbol i n- W kpfeyl ] acetam de WO 97/ 43287
o] BT/ 02B9yna CHBAPHTEIN, 49

The sane nethod as enployed in the preparation of Exanple 6 but starting

from Exa,l,-@]@ﬂ'ﬂ'edl ate 7 and (E)-3-(4- acetyl am nophenyl )acrylic
acid gave recrIy%t | 1i zat {1 2-propanol : pentane, the
title como@w&wwronﬁ&@éd. 5 MP: 185
[ err]sC. methyleAsdibysbiserivdy- nE er]Nferr]dJerr]. 0.4Herr] O

gagg(% at eiloThé %amSaEm(S ;E’a 5%34,;§m'\;ljl§ye6 in the preparatn'f)%u&déxa%glle' ‘F ght 's?a?fir% ;from

(E) - 4- 3- OxotB3~(B]4-phethylentdyg) @Hmahoyajhmmfc{eergdvecafﬂeol recrystallization from

of Exhpl Eréﬁ?%y@%qﬁ"%%pw o B e Ay Y oea

activated MIB @21°%.0.59 9, 14 equiv.), sodiumcyanide (0.05 g, 2 equiv.)
and qqcetic AﬁalySIsfor@:ﬁl‘izzm@QEﬁ 9H,3: 7 equiv.). The resulting mxture was

stirred for hour s toring showed a new conpound
(Si 2, DCM 3@”@@9‘5553 %79'55853 N% mxture was filtered through

a short col ppun@f CF.76:eHESINN 6FBWL of a m xture

Example 18

15 {E}-1-[1-(3 4-Methylenedioxyphenyl}-1.3.4.9-tetrahydro-B-carbolin-2-y{}-3-(4-
bromophenyl)propene-1-one
The same method as employed in the preparation of Example 1 but starting from
Intermediate 7 and (E)-4-bromocinnamoyl chloride gave after recrystallization
from EtOH, the title compound as a white powder in a 10% yield.

20 MP: 188-190 °C.
Analysis for Cz7H21N,03Br. 0.3H;0:
Calculated: C,63.99; H,4.3; N,5.53;
Found: C,63.53; H,4.23; N,5.38%.

25 Example 19
(E)-1-[1-(4-Chlorophenvyl)-1.3.4,9-tetrahydro-fi-carbolin-2-yl}-3-phenyipropene-1-
one

The same method as employed in the preparation of Example 1 but starting from

Intermediate 5 gave after recrystallization from EtOH, the title compound as
30 white crystals in a 72% yield.

MP: 213-214 °C.

Analysis for Ca5H21N2OCH:

Calculated: C,75.63; H,5.13; N,6.78;

Found: C,75.55; H,5.16; N,6.63%
35



of MeOH: Et OAcCHO [err] (1:25:25). After evaporation in vacuo the residue

was V|a flash chromatography on a 2 x 20 cnfert

usi ng DCM as %ﬂ sol vent. Evaporation and recryst%ﬂ/}zg%?({zay
from Et CH gave t he t|tIe conpound (0.15 g, 70% as yellow
crystals. MP: 222 [err]C. Anal ysis for
CerrJ]Herr]Nerr]Jerr] 0.03Herr]C Calculated: C,76.1; H,5.61;
N, 6. 34; 25 Found: C, 76.05; H,5.68; N, 6.15% Exanpl e 16
(B)-1-[1-(2-Chl orophenyl)-1,3,4,9-tetrahgdro-[err]-carbolin-2-yl]-3-phenylp
ropene-1 - one 30 The sane nethod as enployed in the
preparation of Exanple 1 but starting from I nternedi ate 17 gave
after recrysE)&rﬂEﬁQonfromEtO-l thetltle conmpound as white

crystals in Bydils for

err e e cul at ed:
\(/:[\D 97} 4%287]et oxypheriyljpropene-1-0fe

PCT/- 5P9Z:/ 0227d a solutéon of Intermediate 7 (0.2 g,0.68 mmol) in 40 mL of DCM wef0added
Foun 75. D,

(B)-12(1- Pheéw\ﬁf 13’%‘ e?‘i“ﬁﬁ/d?gc‘{lé (T Eal b BB, H?BE (P512 g. 1.% equiv)
met hyl enedi oa«;q)c@m4e)m@rmmmm acih€0.14 g, 1.1 equiw). sﬁtﬁ‘%ﬁehnuﬁ akstenipigogtad
in the pr ep%ﬁ@tr'e% Xﬁ?@@éﬁ%i#’ﬂ fé %‘té’t@ bfyr onitoring. (Si0,;, DCM:MeOH

(BE)-(3,4 e gave a ter ystallization

from %ggﬁanq Yeag |qqeé‘0669p‘dl§h05%§nb %waéerpom@rrqafft'anamwr@was

Mp. 221 [e”éﬁac%@d with D‘SIM' wsaﬁuefd)rwi@ﬁ ebrf’r]\é"[@fdwb'i e gl val’e]' Ml_;ssicbﬂ eand O

Cal cylated: C, 75.79 5.

N 6. 380 concentraie%pa ?‘éash chromatography on arﬁis X Zg cm dolur‘nn cf silica
gel using DCM: MeOH (98:2) as eluting solvent and removal of the solvent in
vacuo gave the title compound (0.21 g, 67%) as white crystals after
recrystallization from E{tOH.

MP: 198-200 °C.
15 Analysis for CzsH2sN204. 0.3H,0:
Calculated: C,73.8; H,5.68; N,5.94;

Found: C,73.72; H,5.68; N,5.97%.

Exampie 21
20 (E)-4-13-Ox0-3-(1-(3.4-methylenedioxyphenyl}-1.3.4 9-tetrahydro-f-carbolin-2-

yl)propenyilacetic acid, phenyl ester
The same method as employed in the preparation of Example 20 but starting
from (E)-4-acetoxycinnamic acid gave after recrystallization from MeQOH, the title
compound as white crystals in a 54% yield.
25 MP: 216 °C.
Analysis for C2gH24N20s:
Calculated: C,72.49; H,5.03; N,5.83;
Found: C,72.3; H,5.11; N,5.84%.

- 30 Example 22
{E)-1-11-(3.4-Methylenedioxyphenyl}-1.3.4.9-tetrahydro-B-carbolin-2-vi}-3-(4-
hydroxyphenyi)propene-1-one
The same method as employed in the preparation of Example 20 but starting
from (E)-4-hydroxycinnamic acid gave after recrystallization from EtOH:pentane

35 the title compound as white crystals in a 57% yield.




15

(E)-1-[1-(3wdavkinyl enedi oxyphenyl) -1, 3, 4, 9-tetrahvdro-[err] pep/dp9tozrr -
in-2-yl]-3-(4- br onophenvl ) pr opene- 1- one The sane
nmet hod as enployed in the preparation of Exanple 1 but starting from
Internediate 7 and (E)-4-bronoci nnanoyl chl oride gave after

recrystallization fromEtOH the title conpound as a white powder
ina 10%vyield. 20 MP. 188- 190[errEC Anal ysi s for
Cerr]Herr]Nerr]derr]Br. 0.3H err] 03 Cal cul ated: C, 63.99;

H 4.3; N,b5. 53 Found: C, 63.53; H,4.23; N, 5.38% 25 Exanpl e
19

(E)-l-[l-(4 h 3 etrahydro-[err]-carbolin-2-yl}-3-phenylp
r opene- 1- yS'S?gr fmyzzNJO Dﬂsl'?drhe same method as enpl oyed in the
preparati orCajtuIExmwé’MDB:m-ﬂ 5stt3aiN,6:3d; f rom I nternediate 5 gave
after recr ﬁ” n of he title conmpound as 30 white
crystals |>r$% &Z% 194 HCS%@ ﬁté]a'4/t WP 213-214 [err] C Anal ysi s
for &err]H err] N[ err] OCI Cal cul ated: C, 75.63; H,5.13; N,6.78,
Found: C, 7 g 16; N 6.63% 35 WD 97/ 43287

PCT/ EP97/ 0
Exarrpl e 20 (E)-1-[1-(3.4-Methylenedioxyphenyl)-1.3.4 9-tetrahydro-B-carbolin-2-vi}- 3 (4-

(B) - 1-[ 1- ( 3odniBREMI eRXYRBRAY! ) -1, 3. 4.9-tetrahydro-[err]-carbolin-2-yl]
- 3- LUt f .

(R SRR 10,05, S S P@Pﬁ%éhﬁmf&wﬁaﬂ%@ Exafipls 205b0F startipgs

(0.40nL, 1.floreqE)v-formigidihngdriicldcid, gavelateurecrystalbiBion trot? NeOH theditiev. )

apd (B BBl B8 el daldntdBooelyidicfdul v, ) - AfLer 89 nouts of

stirring at eac I on wa dged to be conpleted by tic
moni t ori ng MB] 2Pere] DCMIVEO—| (95 5)) and was quenched with 50 ni

of_vvater %rgﬁ@?@*@ &g);fogg,ﬁig) 10 extracted with DCM washed with

brine (5 #m concentrated in vacuo. Flash
chr omat ogr dpgulated &.78. S50 &.811% 0l um of silica gel using

DCM $eCH ( Hsuhd: T 78177t iHNg.9soNven6%and renoval of the solvent in
vacuo gave the title corrpound (0. 21 g, 679 as white crystals after

Example 24
(E)-1-[4-[3-Ox0-3-(1-(3.4-methylenedioxyphenyi}-1.3 4 9-tetrahydro-f-carbolin-
2-yh)-propenyllphenyll-3-phenylurea

20 The same method as employed in the preparation of Example 20 but starting
from (E)-3-[4-(3-(phenylureido)phenyl]acrylic acid (which was prepared in situ
by reaction of phenylisocyanate (1 equiv.), (E}-<4-aminocinnamic acid (1 equiv.)
and Et;N (1 equiv.)), gave after recrystallization from EtOH the title compound
as white crystals in a 61% yield.

25 MP: 192 °C.
Analysis for CasH2sN404. 0.22(EtOH:H,0):
Calculated: C,72.48; H,5.26; N,8.82;
Found: C,72.87; H,5.17; N,9.42%.

30 Example 25
(E)-1-[1-(3 4-Methylenedioxyphenyl}-1.3.4.9-tetrahydro-B-carbolin-2-yll-3-(4-
aminophenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
from (E)-4-aminocinnamic acid gave after recrystallization from EtOH:DCM:2-
35 propanol (10:2:2) the title compound as white crystals in a 63% yield.




recrystallization from Et CH. MP: 199-200 [err]C 15 Anal ysi s
for CJerr]H g bixgif]l A err] 0.3Herr]O Cal cul ated: GodBxBar/02277

H, 5. 68; N, 5.94; Found: C,73.72; H 5.68; N 5. 97%

Exanpl e 21 20

(E)-4-]3-O0xo0-3-(1-(3. 4-net hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbo
l'in-2- y) propenyl ] acetic acid, phenyl ester The sane

nmet hod as enployed in the preparation of Exanple 20 but starting

from (E)-4-acetoxycinnami ¢ acid gave afthér recrystallization from MeOH, the

title conpound as white crystals in a 54%yield. 25 MP: 216
[err] C. s for (Jerr]JHerr]Nerr]Jerr] Cal cul at ed:
C 72.49; H, ¥8326ﬁ®5y? Found: C, 72.3; H/5.11; N,5.84% 30

Exarrpl e 22 Analyszs for Cz7Hz3N3O3 0.3H,0:

(B)-1-[1-(3. &;%Ewa@qglngegwm glagd, 4, 9-tetrahvdro-[err]-carbolin-2-yl]
-3-(4- é%/?_rgﬁ% 1)gpro ene-1 -one The sane net hod as
enployed in Ewdpt(%ﬁa 0 :B«ﬂnpl e 20 but starting from

(E) - 4shydroxyci nnam c acid gave after recrystallization from Et OH: pent ane
35 t he té tle ccg‘g)ound as white crystals in a 57%yield.

WD 97/ 43287 Example <0

PCT/ EP97/ 027EJ-1-[1-(3,4-Methvlenedioxyphenyl)-1.3.4.8-tetrahydro-B-carbolin-2-vi]-H -

MP: 175 [err - nalysis for Jerr]Herr]Nerr]Qerr]

0. 3H[err]o”]"?°°henv'lp'°%%ed: C,73.06; H, 5. 13: N, 6.31:

Found: C,73.The sam®e. g&thod @ssemploysd in the prepamatiampé Ex@mple 20 but starting
(E)-3pl1- (3 ﬂo%@?ﬂ-ﬁﬁﬁd&r@@fﬁ"&ewh) adve hed- rfeéﬁlgfs?é]ﬁi’éﬁbr{ $fclrh - E%@Olthe title

in-2-yl]-3- éhggropene one
met hod as e@&”&ﬁéﬂ‘qﬁst’ﬁ@“ﬁtc@b% $tNALYe WRSnpl e 20 but starting 10
from (E) - 4- fnpnybgi gnam ¢ acid gave after recrystallization from MeCH the

title Analysns%)r 6279121 3d\/m te crystals in a 100%yvyi el d.
Calculated: C,68.37; H,4.53; N,B.99;
15 Found: C,69.57; H,4.61; N,8.52%.
Example 27

(E)-1-[1-(3.4-Methvienedioxyphenyl)-1.3.4 9-tetrahydro-3-carbolin-2-y!]-3-{{4-
bis(methyisulfonvliaminophenyllpropene-1-one

20 This product was prepared by refluxing for two hours a solution of Example 25
(0.2 g, 0.6 mmol), mesyl chloride (0.1 mL, 5 equiv.), EtsN (0.4 mL, 5 equiv.) in 20
mL of THF. The disappearance of the starting material and the formation of a
new compound were confirmed by tic (Si0,, DCM:MeOH (95:5), Rf= 0.84). After
evaporation of THF the residue was dissolved in DCM (15 mL) and washed with

25 H.O (10 mL). The organic solution was dried over MgSQ, and concentrated in
vacuo to give a residue which was purified via flash chromatography on a 2.5 x
25 cm’ column using DCM:MeOH (98:2) as eluting solvent. Recrystallization
from EtOH gave the title compound {0.09 g, 25%) as a white powder.
MP: 276 °C.

. 30 Analysis for C29H27N30782. O.SHZOI

Calculated: C,58.14; H,4.64; N,7.01;
Found: C,57.76; H,4.69; N,6.81%.

Example 28



MP: 208 [err]C Analysis for CJerr]Herr]Nerr](err] 0.3H err]O0:

Cal cul ated: WO TB43287 H, 5.00; N, 6.15; 15 Found: C, 73.77; pa19efBio2277 -
N, 6. 05% Exampl e 24

(E)-1-[4-[3-Ox0-3-(1-(3.4-nmet hyl enedi oxyphenyl)-1. 3. 4.
9-tetrahvdro-[err]-carbol in- 2-yl ) -propenyl ] phenyl | - 3- phenyl ur ea
20 The sanme nethod as enployed in the preparation of Exanple 20 but
starting from (E)-3-[4-(3-(p5 nyl ur ei do) phenyl ]Jacrylic acid
(which was prepared in situ § reacti on of phenylisocyanate (1
equiv.), (E)-4-amnocinnamc acid (1 equiv.) and Et3N (1
equiv.)), @)ue -[3{D=s-3c{d c(3y4nadthiizat dimxybhemy JEuG-mthetrTahwm-gmbuMQ;

as white cm —|Sll d Ogie ster MP. 192 [err]C.

Anal ysis f . 22( Et OH: H20) :

Cal cul at edThe, ¥amagnethosl 2s:employa:in ‘the preparatipoudfdEx@npie 20; bu, Statfing

N, 9. 42% (

)-1} (3, 1oL {x“‘é?ﬁ{gx%h a} zpic,agidy Methyl &?ﬁ fih.j rg?@f,fr BFERdNg| 1.3
to  theanpryse ,El C..opboung, W.B. Ret Ratehl.

errpl oyed i pedy®c %&@EWS@:’J QB'E QBQEX!@@B') Egaie Biér lcAfstaMdation from Medﬂqmo a5

(E)-4-am ngoci nnam c¢c_aci d gave, af ter recr stallization from Et OH DCM 2

propanol ((39:2) 2hetitle GAmPRUNGAR ¥EIRW Stie acB4/41ya¢ld i n a 63% yi eI d.
WO 97/ 4328KAP: 211 °C.

PCT/ EP97/ 02277 .. 53

MP. 262- ZGéHFZYrsﬁ for Caot24N20s. ORH&?ym s for err]Herr]Nerr]Jerr].

0. 3K er r ] CCalculated: C,7CéBcH,aed;5.0673. 22; H.5.37; N, 9. 49; Found:

C 72.9; H 2 0 Exarrple 26 (B)-1-11-(3
4- Met hyl engalﬁoxygh7(§l %’)H% 32 Ng’S ?se@r ahydro-[err]-carbolin-2-yl]-3-(4-

ni trophenyl) - propene- 1- one The sanme nethod as enpl oyed in the

preparati ogxg,fn@ggpl e 20 but starting 10 from (E)-4-nitrocinnan c acid
gave after( )-!%—[)EJ ZSaf [ fnqe(')tmylen ioxtygﬁen\lm-‘l 3.4 9-tetrahydro-B-carbolin-
15 Z-yﬂpropenyllphenyllmethanesulf%mude
The same method as employed in the preparation of Example 27 but using 1
equiv. of mesyl chloride gave after recrystallization from EtOH the title
compound as an off-white powder in a 10% yield.
MP: 203 °C.
20 Analysis for C25H25N10sS. 0.2H,0:
Calculated: C,64.78; H,4.93; N,8.09;
Found: C,64.66; H,5.15; N,7.7§%.

Example 30

25 (E)-4-[3-Ox0-3-[1-(3.4-methylenedioxyphenyl)-1,3 4.9-tetrahydro-B-carbolin-2-
yllpropenvllbenzamide
Into a solution of Example 28 (0.2 g, 0.4 mmol) in 50 mL of MeOH was bubbled
ammonia and the resulting mixture was stirred at 35°C for two days. The mixture
was concentrated in vacuo to give a residue which was washed with 2x30 mL of

30 water. Extraction, drying over MgSO, and concentration in vacuo gave a residue
that was purified via radial chromatography using DCM:MeOH (S0:10) as eiuting
solvent and via preparative chromatography (20x20- cm plate, 0.5 mm , SiO;)
using the same eluant. The title compound (0.025 g, 13%) was isolated as white
crystals after recrystallization from MeOH:H,0.

35 MP: 183 °C.




conpound as yellow crystals in a 69%yield. MP: 158[err] C

Anal ysis for [err]N[err]O[err]: Cal cul at ed:

H, 4. 53; N,S_ggﬁ@lﬁ Found: C, 69.57; H, 4.61; N,8.92% Pt |
Exampl e 27 (BE)-1-[1-(3, 4-Met hyI enedi oxyphenyl)-1 3.4
O-tetrahvdro-[err]-carbolin-2-yl]-3-[(4-

bi s(met hyl sul f onyl ) am nophenyl ] pr opene- 1- one 20 Thi s product was
prepared by refluxing for two hours a solution of Exanple 25 (0.2
g, 0.6 mmol), nesyl chloride (0.1 nL, 5 ecafv.), Et3N (0.4 nL, 5 equiv.) in
20 mL of THF. The di sappearance of the starting material and the
formation of a npound were confirned by tlc (Sigerr],

DCM MeOH ( 95: 5@!181%?!5 fB’QAF'%%{C@ evaporation of THF the residue
was- di ssol ved CalcDeted16, 7rﬁ.9)7ahid5 WaSINEN76i t h 25 H20 (10 nml). The
organi c sol uti i oand concentrated in : vacuo
to give a res‘!ﬁﬁhﬂ%:%ﬁ %s@\sﬁﬁ p@gghv'?a flash chromat ography on a 2.5 x

25 cnjerr] columm using DCM I\/EC]-I (98:2) as eluting solvent.
Recrystglli zatE)@g}n le 31 from Et OH gave the title corrpound (0 09 g, 25%
as a white powd :

Cerr] H err] N&=E X 22

H 4.64; N, 7. Olyl]-grogenyllbenfmuradn C 57 76; H 4.69; N, 6. 81%

EXC-Ia-/rrré:DS?ngZ??Th:s product waswargpére%z%y refluxing for four hours a stlrred5ﬁolut|on of

(E) - 4- [ 3- Oxo- Efdmple. 28 1f@tchyg) ddddimmgipledyNrOH BIN). &.2 ebk afyatyuiv) énr30 odr bd
lin-2-44 MeO‘A lAf@éroes Arlanswltﬁeg@l mrm 98 g%éaf'esud?e was treHEd @

met hod as enpl aration

from (E)-4-(2- &ﬂﬁo%ﬂdpﬁﬂ be‘ﬁﬁ@ﬁl%pwla'tatﬁétwla@%@? fikered @%r@ﬁﬁryééa”*zahon

according 5 from MEOH §EveIHRCRUBIESMRbuRkaYb @5, %99;& %gWF?tggd%M%&l)sS .
gave

Chaudhar i Pat Het er ocycl es
after recrysteM? ?59%5@ f¢om MeOH H20 (99:1), the title conpound
as yel | ow crysAmaigsisrioaC3HaNi®d. @.2H,0: MP: 211 [err]C

Anal ysgg for C&&rﬁ”fl#%%ré]ﬂﬁé,r,]ig%_r'hs6)1,3H[err]0: 10 Cal cul at ed:

C71.6
Found: C,71.60; H,4.84; N,5.88%.

Example 32
(E)-1-[1-(3.4-Methylenedioxyphenyl)-1.3 4 9-tetrahydro-f3-carbolin-2-vi}-3-(4-
20 cyanophenylipropene-1-one |
The same method as employed in the preparation of Example 20 but starting
from (E)-4-cyanocinnamic, acid gave after recrystallization from EtOH the title
compound as white crystals in a 69% vyield.
MP: 167 °C.
25 Analysis for C2sH21N103. 0.1H,0:
Calculated: C,74.85; H,4.76; N,9.35;
Found: : C,74.72; H4.81; N,8.27%.

Example 33
E)-1-]1-(3.4-Methylenedioxyphenyl)-1.3.4.9-tetrahydro-f-carbolin-2-yil-3-{4-

trifluoromethylphenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
~ from (E)-4-trifltuoromethyicinnamic acid gave after recrystallization from EtOH

the title compound as white crystals in a 73% yield.
35 MP: 233 °C.

30




Found: C, 71.76; H,5.02; N, 5.68% Exampl e 29

(B) - N-[ 4- [ 3Snaxgnf32§71- ( 3, 4- et hyl enedi oxvphenyl ) -1, 3, 4, 9-t et r ghpvggERrle8i#] - ca
rbolin- 15 2-yl ] propenyl ] phenyl ] met hanesul f onam de The sane
met hod as enployed in the preparation of Exanple 27 but using 1

equiv. of nesyl chloride gave after recrystallization fromEtOH the title

conpound as an off-white powder in a 10%vyiel d. MP. 203 [err]C. 20
Analysis for (Jerr]Herr]Nerr]Jerr]S. 0.2Herr] O Cal cul at ed:
C 64.78; H 4.93; N, 8.09; Found:S&C, 64. 66; H,5.15; N, 7.73%

Exarrpl e 30 25
(E)-4-[ 3- Oxo-, ,taqd@sléao#leggﬁzmﬁgmgdowzmlenyl) 1, 3.4,9-tetrahydro-B-carbolin-

2- Y, ny. Into a solution of Exanple 28
(0.2 g, 0.4 r’FLn%E)‘%?‘ﬁ 5(16]6%‘36%13" ﬁbd%'-'l N&2s8Gubbl ed ammoni a and t he
resul ting m Haurel 3884, H,4B2aN, 388 r ] C for two days. The mixture

was concentrated in vacuo to give a residue which was washed with 2x30 nL

of 30 wat er. Extraction, drying over MgSO4 and concentration in vacuo
gave aSresidizxample 34  that was purified via radial chromatography using
DCM MeOH (90:(EQ) RS £hhbihg i | 1,‘1, ﬁ‘é‘!‘?‘aWcﬁ'olﬁ ERYANLY.S1)-3-(3 4-

chr omat ogr aphy
sanme el uant. ¥ S-gpe 13% vvas i solated as white

cryst gl s afterhg gaﬁwswrhw@tsl @mpidyw Methd bi&sdrhon 3% ExampleMb thl3starting
|[3g|-/r ]EP97 / 022FPm (E)-3 3/\0 e%hyleneésoxycmnamic acid gave after recrystallization fagm EtOH

Anal ys0s for thE¢itie]odnepound as yblbwrorystals in a 73% yied.cul ated: C, 70. 07;

H, 5.17; N, 8. ° Found: C, 69.97; H 5.16; N, 8.84% 5

Exanpl e 31 P: 233 °C.

(E) - 4- [ 3- Oxo-Mnglysis 3ouCrabbiydQmedi oxvphenyl ) -1, 3, 4, 9-tetrahvdro-[err] -carbo
lin-2- lcuidtdd: RE oReRYIH Benzqu 6 @i d This product was

prepared by r ?Fuxm ‘or four hours a stirred solution of
Found: C,71.79; H,4.76; N,5.93%.

15
Example 35
(E)-1-[1-(3.4-Methylenedioxyphenyl)-1.3.4, S-tetrahydro-f-carbolin-2-y1]-3-(4-
chiorophenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
20 from (E)-4-chlorocinnamic acid gave after recrystallization from EtOH the title
compound as white crystals in a 55% yield.
MP: 203 °C.
Analysis for Co7H;i1N,O,CH: '
Calculated: C,70.97; H,4.63; N,6.13;
25 Found: C,71.04; H,4.76; N,6.04%.

Example 36
{E)-1-[143 4-Methylenedioxypheny!}-1,.3 4. S-tetrahydro-3-carbolin-2-y}-3-(4-
trifluoromethoxyphenylipropene-1-one _
30 The same method as employed in the preparation of Example 20 but starting
from (E)-4-trifluoromethoxycinnamic acid (prepared according to the procedure
of Yagupol'skii, L.M., Troitskaya, V.l. Zhurnal/ Obshchei Khimii 1960, 30, 3102-
3104) gave after recrystallization from E{OH the title compound as yellow
crystals in a 35% yield.
35 MP: 203-205°C.




Exanple 28 (0.5 g, 1.04 mmol) and NaOH (1N) (5.2 nl, 5 equiv.) in 50 nL of
10 MeOWO 9143287 evapor ation of the solvent in vacuo, the pepifitoes -
treated with 10 mL of HO (1IN). A solid precipitated out and was
filtered off. Recrystallization from MeCH gave the title conmpound
(0.35 g, 729 as white crystals. MP: 254-256 [err]C.

Analysis for CJerr]Herr]Nerr]Qerr] 0.2H err]0: 15 Cal cul at ed:

C 72.09; H 4.75; N, 6.01; Found: C_71.60; H,4.84; N,5.88%

Exanpl e 32 57

(E)-1-[1-(3. 4- et hyl enedi oxvphenyl )-1, 3,4, 9-tetrahvdro-[err]-carbolin-2-yl]
-3-|(4- (210 ] If@-n@;t,)-g{pgngmg- -one b‘ The sanme net h]?d as

enpl oyed in the pre ut starting rom

(E) -'4-cyanoci n@ﬁ?‘é‘géﬁfﬁdﬁ §§v‘g %EX% gc%gst allization fromEtOH the title
conpound as whiFoginer CS66U23; HM4 266806 b4e! d. MP: 167 [err]C 25

Analysis for CJerrJHerr]Nerr]O[err]. 0.1 Herr]O Cal cul at ed:
C,74.85; H 4.76; N, 9. 35; Found: : C,74.72; H,4.81; N,9.27%

Exanpl e 83 30 Examgle 37 _
— 'ﬁrb-ﬁ-éér‘db%%-gl)—rk—fﬁ-yl ]

(E)-1-T1-(3.4-N
of Exarrple 20 but starting

- 3-(4-
nmet hod as enpl & RRENA- A1GNES

1;5{ (g]r-ln (B)-4-tri fﬁh%oéfrﬁtﬁlt f'?ﬂé'tt?dd‘%@r%rﬁpﬁfy‘\xeﬁ ?xam ﬁﬁe{p%lrrat" &?W%@n’xﬂ)lé@@ St f:‘.té’rmng
MP: 233 [err] cfrom (é)-4 ?ne%ﬁ%%%%igg@; ggvg rg\‘%«araresc:rly,'staa]lzatncn from Et%H DCM

PCT/ EP9¥ 02277 (99:1) the title compound as white crystals in a 67% yield. 56

Anal ysi s for C&@g%ﬁﬁr]F[err]N[err]Qerr] 0.2H err]0:
Cal cul ated: C 4.37; N,5.67, Found: C 68.04; H, 4.32;
N, 5. 65% 5 Analysnm@iabiza\lhOs 0.7H,0: (E

)-1-11-(3,4-Me tetrahvdro-[err]-carbolin-2-yl]-3
-(3, 4- w&ﬂ?ﬁéﬁ ene |0erj§er\v )pr‘gpene 1 -one

Found: C7483 H,5.45; N,6.35.%.

15
Example 38
(E)-[4-[3-Ox0-3-(1-(3 4-methylenedioxyphenyi)-1,3.4 S-tetrahydro-f-carbolin-2-
viipropenvliphenyiljurea
The same method as employed in the preparation of Example 20 but starting
20 from Intermediate 22 gave after recrystallization from EtOH the title compound
as white crystals in a 49% yield.
MP: 208 °C.
Analysis for CsHz24N4Os. 0.5H,0:
Calculated: C,68.7; H,5.15; N,11.44;
25 Found: C,68.51; H,5.14; N,11.35%.

Example 39
(E)-1-[1-(3.4-Methylenedioxyphenyl)-1.3 4.8-tetrahydro-f-carbolin-2-yi1-3-(4-
hydroxymethylphenyl)propene-1-one
30 This product was prepared by stirring a solution of Example 23 (0.3 g, 0.66
mmol) in 40 mL of MeOH with NaBH, (0.1 g, 4 equiv.) at rt for two hours.
Evaporation of the solvent gave a residue which was dissoived in DCM (100
mL) and washed twice with water {50 mL). Extraction with DCM, drying over
MgSO, and evaporation in vacuo gave the title compound (0.2 g, 67%) as white
35 crystals after recrystallization from EtOH.




The sane method as enployed in the preparation of Exanple 20 but starting
from(E)-3, A\Vﬁet,,{rgl enedi oxyci nnam ¢ acid gave after recrystallization from
Et OH 10 e 191 e conpound as yellow crystals in a 73% yi ECAEP9I7/02277
MP: 233 [err]C Anal ysis for ([ err] H22N205: Cal cul at ed:
C 72.09; H, 4. 75, N, 6. 01; Found: C,71.79; H 4.76; N 5.93% 15
Exanpl e 35
(E)-1-[1-(3.4-Met hyl enedi oxyphenyl )-1, 3.4,9-tetrahydro-[err]-carbolin-2-yl]
- 3-(4- chl or ophenvl ) propene- 1-0 The sane nethod as
enpl oyed in the preparation of Exanple 20"but starting 20 from
(E)-4-chlorocinnam c_acid gave after recrystallization fromEtCH the title
conpound as WMR:2Q Yetals in a 55%yi el d. MP: 203 [err]C.
Anal ysi s for ,Q[.@r S}g—r{&@% [NW 0. destdH: : Cal cul ated: C, 70.97;

g .

H 4.63; N6.1 04, H 4.76; N, 6.04%
Exanpl e 36 %alculate E. %%Hgsa N,6.01; 0

)-1-[1-(3, 4- prbmheaemggyﬁr&syms@s%4 9-tetrahvdro-[err]-carbol
in-2-yl]-3-(4- trifluoronmethoxyphenyl) propene-1-one 30 The
sane hod as enployed in the preparation of Exanple 20 but starting
from (E)-4- trE&bM@ﬂet hoxycr nnam c acid (prepared according to the
procedure . . R ,
Khi mi i

1960,

crystals in a 35%y| eId 35

MP: 203- 205[ e ‘
PCT/ EP9 7] 0227‘;515 product was prepéﬁ@dggﬁ"lsfir%ﬁﬁg a solution of Example 31 (0527 g, 0.43

Anal ysiG for oeeh nEd murped Hinwéthr bepzdamine (0.5 mL, SceguivilaEblN (T relk) and
H 4.18; N, 5. 5giphenylphosphbPHNgEidE. @65 28L). FAler Bio NidysSthe rea&tion mixtrsai@ke

(E) 1- 11- ( 3. ASRRIGIAURL A oXFEHRNT DE- EHIYE Sva%1RKER dtR7 149G 1ok B GV 2D,
3-(4- washed with 3 x 50 mL of water. Drying over Na,SO, and evaporation of the
solvent gave a residue which was purified via flash chromatography with
16 cyclohexane and Et,0. Evaporation in vacuc and recrystallization from EtOH
gave the title compound (0.03 g, 13%) as white crystals.
MP: 203 °C.
Analysis for CasHzsNaOa:
Calculated: C,75.66; H,5.26; N,7.56;
20 Found: C,75.5; H,5.22; N,7.55%.

Example 41
(E)-1-11-(3.4-Methvlenedioxyphenyl}-1,3.4 S-tetrahydro-f-carbolin-2-y!1-3-(2 4-
dichiorophenylipropene-1-one

25 The same method as employed in the preparation of Example 20 but starting
from (E)-2,4-dichlorocinnamic acid gave after recrystallization from EtOH:H,O
the title corhpound as a white powder in a 66% vyield.
MP: 194 °C.
Analysis for C,7H20N203Cly:

30 Calculated: C,66.00; H,4.10; N,5.70;
Found: C,65.85; H,4.13; N,5.78%.

Example 42
(E)-1-1-(3.4-Methyienedioxyphenvl)-1.3 4 S-tetrahydro-3-carbolin-2-yi]-3-(3-
35  methoxy-4-hvdroxyphenvlipropene-1-one




met hyl phenyl ) pr opene- 1- one The sane nethod as enployed in the
preparation e 20 but starting from(E)-4-

acid gave af '?i?ﬁ?gg?}yst allization from Et OH. DCM 10 (QQNE%éL%/’E%%?ﬁe
conpound as white crystals in a 67%yiel d. MP: 240 [err]C

Anal ysis for CJerr]Herr]Nerr]O[err] O0.7Herr]C Cal cul at ed:
C,74.88; H 5.7, N,B6.24; Found: C, 74.83; H,5.45; N, 6.35. % 15
Exanpl e 38 (E)-[4-[3-Ox0-3-(1-(3 4-nmet hyl enedi oxvphenyl)-1, 3,4
O-tetrahvdro-[err]-carbolin-2- yl1§%r openyl ] phenyl ] ur ea

The sane nethod as enployed in the preparation of Exanple 20 but starting

20 1 om $1E e tRod BORK RIS in "tﬁé?rp\‘éféé’r‘ahbﬁacff' ERampRmt Bt Shgng

title conpound stals in"a 49%
[err]C fromafig)-pgnethogy-AchydioxME enamig eamqiog@\rq]aﬁqy mrgﬁfqll@aatlon from

ﬁalliugg(t)/ed C EOH:HD @ﬁ})tH& title drpdbnd as arf8fRFhitdp&Rderlin 6224 dield.

(BE)"1-[1-(3. 4- M&ﬂ?ﬁe di oxyphenyl) 1,3,4,9-tetrahvdro-[err]-carbolin-2-yl]
-3-(4- 5 Ana}lygﬁrfaxmmzlgmcpg)enyl )pr opene-1-one 30 Thi s product
was prepared b tihLrnLn t anple 23 (0.3 g, 0.66

nmml) in 40 rrLé5 %Uﬁetaql% fﬁla%s[ggl]q gélg 4 equiv.) at rt for two
hours. Folivdipo,74t44yH,6f16; H\éSs'&ﬁ%ent gave a residue which was

di ssolved in DCM (100 nm) and washed twice with water (50 ni).
Extraction with DCM drying over MySO4 and evaporation in vacuo

gave the titleExampladd (0.2 g, 67% as white 35 crystals after

recrysugl i zatg T o aia
PCT/ EPQ% 02277@[‘1 f1-esubheyienedioxyphenyl)-1. 99 946487 Hro-p-carbolin-2 X'! 3-(3

MP: 206 [ er r] dlxdroxy-4-methoxypbenylipropenesl-pher o rIN[err] Jerr]. 0.3Et OH
Cal cul ated: C, TiRe Gamdinteth8d d8 éniployed in the préparadon @f 7Bx&apidi2B. but starting

N, 6. 06% from (E)-3-hydroxy-4-methoxycinnamic acid gave after recrystallization from
EtOH:H:0 the title compound as an off-white powder in a 47% yield.
15 MP: 213 °C.
Analysis for CzsH24N20s. 0.3H,0:
Calcutated: C.70.96; H,5.23; N,5.81;
Found: C,71.09; H,5.60; N,5.66%.

20 Exampie 44
{E)-1-11-(3 4-Methvlenedioxyphenyl)-1.3.4.8-tetrahydro-3-carbolin-2-y}1-3-(4-
flucrophenylpropene-1-one
The same method as employed in the preparation of Example 20 but starting
from (E)-4-fluorocinnamic acid gave after recrystallization from EtOH the title
25 compound as white crystals in a 74% yield.
MP: 138-139 °C.
Analysis for Co7H21FaN,Oa:
Calculated: C,73.62; H,4.81; N,6.36;
Found: C,73.78; H,4.81; N,5.97%.

30

Example 45
(E)-1-[1-(3 . 4-Methvylenedioxypheny!)-1.3.4,9-tetrahydro-f-carbolin-2-y1]-3-indan-
S-yl-1-propene-1-one




5 Exanpl e 40

(E) - N-Benzvl wérgrassi0- 3- (1- ( 3, 4- et hyl enedi oxyphenyl ) -1, 3. 4.
9-tetrahydro-[err]- carbolin-2-yl)propenyl ] benzam de
product was prepared by stirring a solution of Exanple 31 (0.2 g, 0.43 10
mmol) in 50 nmL of THF with benzylamne (0.5 nL, 9 equiv.), Et3N (1 nL) and
di phenyl phosphoryl azide (0.5 nL). After two days the reaction m xture was
concentrated in vacuo. The residue was taken up in 100 nL of DCM and
washed with 3 x 50 nL of water. Dryi nggver Na2SO4 and evaporation of the
sol vent gave a residue which was purified via flash chromatography with 15

G e Y PR o YR A S g BR i S b o
MP: 203 [ efmrpct )-3- indane- -S-Kiasrylisi acid @ave] afte] plasipilatjosy thetive Icpmpound as

Cal cul at ed; ygﬂg@ p%@vdé"]ﬁazzﬁz%?dld% 20 Found: C, 75.5; H.5.22;
N, 7. 55% Exanpl e

(E)-1-]1- (M 4W§tf¢yl enedi oxyphenyl )-1, 3,4,9-tetrahydro-[err]-carbolin-2-yl]
-3-62 4- Analysis fof Co{HeNSDheGH)®r opene- 1- one 25 The sane net hod as

enpl oyed i re L i e 20 but starting from
(E)-2, 4- d.@ﬁfcgf%ggn{ﬁrﬁaii%,ﬁ%ﬁ@%t er recrystallization from Et OH: H20
the titl e Eoompauddeass;dd &S N poi@der in a 66% vyi el d. MP: 194
[err] C Anal ysis for (Jerr]Herr]Nerr](err]Cl[err]: 30

Cal cul ated: C, 66.00; H,4.10; N,5.70; Found: C, 65.85; H, 4.13;

N, 5.78% Example 46 Exanple 42 .
<§hpg L1 (@ el s ensch o) ; | QESIHA: 2- ! ]
97/ 43287 2- vi)prooenyubenzoyﬂbenzenesuIfonamlde

PCT/ EP97/ OPRe §ame method as employed in the preparatson of Example 20 but st‘é?tm
The same tho

th t
(rom (B - FTABL RATPE hynebi brRrane IR Ba B4R (1o by Sl idioR Ao rom
EtOH.HzO the title compound as white crytals in a 20% yield.

15 MP: 134 °C.
Analysis for CyoH26N;03. 0.6H,0:
Calculated: C,56.13; H,6.67; N,10.91;
Found: C,55.97; H,6.75; N,10.82%.

PC'r/EPg'lmzz71”']i <

20 Example 47
{E}-1-[1-(3 4-Methylenedioxypheny!)-1.3.4 S-tetrahvdro-f-carbolin-2-yl]-3-(3.4-
dichlorophenyl)propene-1-one |
The same method as employed in the preparation of Example 20 but starting
from (E)-3,4-dichlorocinnamic acid gave after recrystallization from EtOH:H.0
25 (99:1) the title compound as a white powder in a 45% vyield.
MP: 212 °C.
Analysis for Ca7H20CIN,O3:
Calculated: : C,66.00; H,4.10; N,5.70;
Found: C,65.68; H,4.12; N, 5.68%.

30

Example 48
(E)-1-]1-(3.4-Methylenedioxyphenyi}-1.3.4.9-tetrahydro-B-carbolin-2-yil-3-(3 4-

dimethoxyphenvl)propene-1-one




Et OH: H20 (10:1) the title conmpound as an off-white powder in a 62%yield.
MP. 155 [err Analysis for Cerr]Herr]Nerr]Jerr]:; -
Cal cul at ed: ]3:%97"?’5?87 H 5.16, N,5.98; Found: C,71.44; "HIEPIEI2277

N, 5. 76% Exanpl e 43 10

(E)-1-11-(3, 4- Met hyl enedi oxvphenyl )-1, 3,4,9-tetrahvdro-[err]-carbolin-2-yl]
-3-(3- hydr oxy- 4- met hoxyphenyl ) propene-1 -one The sane
nmet hod as enployed in the preparation of Exanple 20 but starting

from (E) - 3- hydr oxy-4- met hoxyci nnanmi ¢ acbtl gave after recrystallization from
EtOH:- Herr]Othe title conpound as an off-white powder in a 47%yvyield. 15

0. a{er r] 0 The same metngd Y Siibved  toe Wrepatglon §f ExpMIEZ0 but staring

C, 71.09; H §o060; (K)-8, %e%ethommnamach@qﬂegaye after recrystaillzation from
(E) 1-11- (3E€0N9c§§rol ﬁwheoéarﬁ 80MY Jasla White povitidrah s pv 1)«aurard. carbol i n-2-yl ]

3-(4- uor ophenyl ) propene-1 -one he sanme nethod as
errpl oyed i nM%e?% &)ar ation of Exanple 20 but starting from

(E)- %fluorgﬁbyygmg@(ﬁgﬂgmageoafmg} recrystallization fromEtOH the title

[Zgr r]cC. °° O'ljcuqateg\nmsgcﬁyfg& §r$ ?pl[anf;A)F%/la(ralr ?N[ err]Jerr]: NP 198499

Cal cul at ed: FEumd. ©27:0.66,41 5144 \N 6. BB%. Found: C, 73.78; H, 4.81;

N, 5.97% 30 Exanpl e 45

(E)-1-11-(3, 4- Met hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]
-3-indan- Example 495-y| - 1- pr opene- 1- one WO 97/ 43287

PCT/ P97/ 02814 1(3,4-Methylenedioxypheny|)-1.3,4,9-tetrahydro-f-carbolin-2-yl1-3- (@04-

The sanme nethiod STTPT 0y €0 preparation o anpl € starting
from (E)-3- DAY : 2LOR€qave, after precipitation, the title

conmpound asThe same method as employed in the preparation of Example 20 but starting
from (E)-3,4-dihydroxycinnamic acid gave after recrystallization from EtOH.DMF
the titte compound as a white powder in a 41% yield.
15 MP: 163-165 °C.
Analysis for C2;H2:N,Os. 0.3DMF:
Calculated: C,70.34; H,5.10; N,6.76;
Found: C,70.38; H,5.13; N,6.66%.

20 Example 50
{E)-N-Methyl-N-[4-(3-0x0-3-(1-(3,4-methyienedioxyphenyl}-1,3.4 . 9-tetrahydro-0-

carbolin-2-vl)propenyilphenyllacetamide

The same method as employed in the preparation of Example 20 but starting

from Intermediate 23 gave after recrystallization from EtOH:H,0 (10:0.6) the title
25 compound as an off-white powder in a 86% yield EtOH:H.0.

MP: 165 °C.

Analysis for C3pH27N1204.0.4H;0:

Calculated: C,71.96; H,5.6; N,8.39;

Found: C,71.8; H,5.57; N,8.28%.

. 30
Example 51
(E)-2.2-Dimethyl-N-[4-[3-Ox0-3-(1-(3.4-methylenedioxyphenyl}-1.3.4.9-
tetrahydro-f-carbolin-2-yl}propenyiiphenylipropionamide
This product was prepared by condensation of Example 25 (0.2 g, 0.46 mmol)
35 with 2,2-dimethylpropiony! chloride (0.08 mL, 1.5 equiv.) and NaOH (1N) (0.7




a yell ow powder in a 22%yi eI d. MP: 115 [err]C. 5 Anal ysi s

for C err] Hyss b4 rferr]. O0.6Herr]C Cal cul at ed: 76.12;.
H 5.79; N 5&@% 61 Found: C 76.13; H,5.79; N, 5.72% FCTRpOTIOIT

Exanpl e 46 10

(E)-N-[4-[3-O0xo-3-(1-(3. 4-net hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-ca
rbol in- 2-vl) propenyl ] benzovl | benzenesul f onam de The
same nethod as enployed in the preparation of Exanple 20 but starting

from Exanpl e 31 and benzenesul f onam dgpgave after recrystallization from
EtCH Herr]O the title corrpound as white crytals in a 20%yield. 1 5

MP. 134 [ery err
0. 6H err][énL] T's equiv.) @n?cr@f’g‘t’%d(’fsé @éC%SMJ%{ V\J"ﬁ 1?}%‘ 'gg Thaterial had
Found: C, Gfiséppedreq, 46;mNcf@ Biddure oQCDCM Hﬂi@tﬁpk«@%ﬁdded Extraction with

oy @eé‘ JFARiG it S SRIERELS aquebi SbbREH Nifipt Sid bfe Yeyina, e

met hod as cweplMg8&0.iand keaporapan aifi t&m sﬁlvExtampt/aaczﬂI)glaue tee ditke ngmpound

L LA ey e RO T Bl [ s

y| eId 72-1V@.°Q12 [err]C Anal ysis for

Clerr] H[erp[r]a@glgqér] 8. {Nl@eOH]H Cal cul ated: : C, 66.00; H, 4.10;

N, 5. 70; iﬁ 94 12; N, 5.68% 30 Exanpl e 48

(E)-1-[1- @Sa'gfu'ﬁﬁ‘ﬁ . We 7)91349tetrahydro [err]-carbolin-2-yl]
WO

-3-(3,4- Found: C7D@9¢H6MY|€N\€FB4%W0D€”€ 1 -one
97/ 43287

P EP97/ 02277 61
The same Exanggled? enpl oyed in the preparation of Exanple 20 but starting

From (E) - gy RS AR RARE Sy BRbAVIAFVE 4 Y {eftfark BRI BSLAbLIR LY 9. (¥ g

dimethoxyphenyllpropene-1-one
The same method as employed in the preparation of Example 20 but starting

15 from (E)-3,5-dimethoxycinnamic acid gave after recrystallization from EtOH the
title compound as a white powder in a 61% yield.
MP: 178 °C.
Analysis for CgH2sN20s:
Calculated: C,72.19; H,5.43; N,5.81;

20 Found: C,72.3; H,5.48; N,5.63%.

Example 53
(E)-(N){4-{3-{1-(3 ¢ 4-Methy!ened:oxyphe nyi)-6-fluoro-1,3 4 9-tetrahydro-f3-
carbolin-2-yl]-3-oxopropenyllphenyl}-acetamide

25 The same method as employed in the preparation of Exampie 20 but starting
from Intermediate 16 and and (E)-3-{4-acetylaminophenyl)acrylic acid gave after
recrystallization from MeOH the title compound as a white crystals in a 72%
yield.
MP:179-181 °C.

30 Analysis for C2oH24N304F.0.4H,0:
Calculated: C,69.01; H,4.85; N,8.33;
Found; C,68.87; H,4.91; N.8.34%.

Example 54



EtOH:DCM the title conmpound as a white powder in a 61 %yield. VP:

233 [err]C. Analysis for Cerr]JHerr]Nerr]Jerr] 0.5 H20: ;
Cal cul at ed: 3,%7%7.’%3%?7 H, 5.54; N,5.70; Found: C, 70.66; ¥f 5Ea%02277

N, 5. 70% Exanpl e 49 10

(E)-1-11-(3, 4- Met hyl enedi oxyphenyl )-1, 3,4,9-tetrahydro-[err]-carbolin-2-yl]
-3-(3, 4- di hydr oxyphenyl ) propene-1 -one The sane net hod
as enployed in the preparation of Exanple 20 but starting from
(E) - 3, 4-di hydroxyci nnam ¢ acid gave afegr recrystallization from Et OH DVF
the title conpound as a white powder in a 41 %yield. 15 MP: 163- 165

Lol L e B LN bR SR S S LY R Gy
N, 6.66% t@MethoxyphExgpiopese-1-one
E) - N- Met hyh - N- [ 4- ( 3- < (1= ~neet v i < t d
Cbrry o Miieshitil ieict 35'mpiey€ Th\ e SRBOFIOHEE R¥ainpte 0 ot ARy (0
met Hod as drgmn dfzB.4.5-rimethexsanamienagd gehplter secystallization figm MeOH

from | nter Iy SIHEE i B {jam from Et OH: H20 (10: 0. 6)
therqi tle gﬁgmb%&i%npouﬁﬁgg@lg\@%m%e ggo&/der in a 8%yield

Et OH H errMP:211°C. " MP: 165 [err]C. Anal ysis for
Cerr]H er m]r{\‘{;gsg;g]fg@goﬂnpg%l-l[ err]C Cal cul ated: C, 71.96; H, 5.6;

N, 8. 39; Found:. .C, 7 - H, 7; N, 8.28% 30 Exanpl e 51
(E)-2.2-Di r?eée'ﬁv'|a-t?\é)-tt29f333-co§?grr’-§1'(@-5(5‘@, ‘4~ met hyl enedi oxyphenyl ) - 1. 3. 4. 9-

t et r ahydr oHerurd: -G A0 BE, H5.38yN)pB4genvi | phenyl ] pr opi onam de Thi s
progiict was prepared by condensation of Exanple 25 (0.2 g, 0.46 nmol) 35
wi th” 2, 2-di net hyl propi onyl chloride (0.09 nm., 1.5 equiv.) and NaCH (1N)
(0.7 Example 55 WO 97/ 43287

PCT/ EP97/ 022Y_N-[4-[3-Ox0-3-(1-(3 4-methylenedioxyphenyl)-1,3 4.S-tetrahydro-B-carbglin-

2-vl)propenyllphenyllisobutyramide
The same method as employed in the preparation of Example 51 but starting

15 from isobutyryl chioride gave after recrystallization from EtOH the title
compound as a white powder in a 85% yield.
MP: 171 °C.
Analysis for CaiHzsN3O4. 0.4(H,0:MeOH):
Calculated: C,72.61; H,6.02; N,7.95;

20 Found: C,72.33; H,5.77; N,8.33%.

L BlcdndNE yn.3-345-

Example 56 )
(E}-1-[1-(3 4-Methvienedioxyphenyl)-6-fluoro-1.3 4 S-tetrahydro-f-carbolin-2-yl}-

3-phenvipropene-1-one

25 The same method as employed in the preparation of Example 1 but starting from
Intermediate 16 gave after recrystallization from EtOH the title compound as
white crystals in a 71% yield.
MP: 227-228 °C.
Analysis for C;7H21N,O5F:

.30 Calculated: C,73.63; H,4.81; N,6.36;
Found: C,73.72; H,4.77; N,6.43%.

Exampie 57
{E)-N-{2-Methoxyethyi}-4-[3-0x0-3-(1-{3.4-methylenedioxypheny!)-1.3.4 8-

35 tetrahydro-B-carbolin-2-yl)propenvilbenzamide




m., 1.5 equiv.) in a mxture of EtQAc:DCM (6:1). When starting material had
di sappear edyy o d¥hg0f a m xture of DCM H20 (2:1) was added. By p@sdqig@ysWi th
DCM washing with a saturated aqueous solution of NHACI and bri ne, 3ryi ng
over MgSO4 and evaporation of the solvent in vacuo gave the title conpound
5 (0.2 g, 83% after recrystallization fromE OH H20 (1: 1).

MP. 172-174 [err]C. Analysis for Cerr]Herr]Nerr]O[err] 0.1
Herr]O Cal culated: C,71.23; H 6.16; N,7.79; Found:
C,70.99; H 6.02; N 7.84% 10 gaxanpl e 52 :
(E)-1-[1-(3, 4- Met hyl enedi oxyphenyl) 1,3,4,9-tetrahvdro-[err]-carbol

in-2-yl]-3:(3.5- Ji e
0 2| S0l B et PRI IR SRR e 70 oy JoRiP
f r om ( E) - Framdinterntediste; M@ave aftardegaystaltitation froor 4@ HI theztitle mmnmmdzt OH
t he I ite powder in a 61 %yield. -
178 [err] &S WHitE &y&%@%ﬂ@ga% ¥|§lu""g[ err]Herr]Nerr]Jerr]
Cal cul at edIPC179.°03; H, 5. 43 N, 5.81; 20 Found: C, 72.3; H,5.48;

63% lysis for CRHHIRLE,P3 3H,0: (B)-(

?4 (3-[ An §Sls NE I;Mzen]‘édi"oxvp : |)-6-fluoro-1, 3,4,9-tetrahydro-[err]-
car bol i n- ZC?IIC}-‘I% GxGr%%géH?l %é’?‘rfqu B acet ani de 25 The sanme net hod as
enpl oyed ipolfe @EFEE: & 5@ NF.B%anpl e 20 but starting from
I nternediate 16 and and (E) -3-(4- acetyl am nophenyl )acrylic acid gave after
recrystallization fromMeOH the title conpound as a white crystals in a 72%
yi el d. ExampleM8 179- 181 [err] C. 30 Anal ysi s for

Riin-Soy 3P

H ¥i-1.3.
Exanpl e 5mvdroxi;enyl)propene 1 CWB 97/ 43287

PCT/ EP97/ OPHe Géame method as employed in the preparation of Example 20 but st@aing
from (E)-3-hydroxycinnamic acid gave after recrystallization from EtOH:H;0 the
title compound as white crystals in a 54% yield.

15 MP: 248 °C.
Analysis for Cz7H2N2O4:
Calculated: C,73.96; H,5.06; N,6.39;
Found: C,74.04; H,5.1; N,6.37%.

20 Example 59
(E)-1-[1-(3.4-Methylenedioxyphenvyt}-1.3.4.8-tetrahydro-B-carbolin-2-yl}-3-(3-
methoxyvphenylipropene-1-one .

The same method as employed in the preparation of Example 20 but starting
from (E)-3-methoxycinnamic acid gave after recrystallization from EtOH the title

25 compound as white crystals in a 49% yield.

MP: 218 °C.

Analysis for CogH24N204:

Calculated: C,74.32; H,5.35; N,6.19;
Found: C,74.37; H,5.61; N,6.32%.

30

Example 60
(E)-1-[1-(3 4-Methylenedioxyphenvyl)-1.3.4.9-tetrahydro-B-carbolin-2-yl]-3~(3-
nitrophenylpropene-1-one




(E)-1- [ 1- (3, 4- Met hyl enedi oxvphenyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]
-3-(3.4. 5- woo943zg7 trimethoxyphenyl) propene-1-one

nmet hod as errpl oyed in the preparation of Exanple 20 but startin P&em%%rnizw
from (E)-3,4,5-trimethoxycinnam c acid gave after recrystalli zatlon from

MeOH 5 the title conmpound as a white powder in a 49%yi el d.
MP: 211 [err]C Analysis for Cerr]Herr]Nerr]O[err]:

Cal cul ated: C, 70.3; H, 5.51; N,5.47, Found: C, 70.49; H,5.59;
N, 5.34. % 10 Exanpl e 55 65

(BE)-N-[4-[ 3-Oxo- 3- (1 (3. 4- et hyl enedi oxyphenyl ) -1, 3, 4, 9-t et rahydr o- [err] ca

0 e e AR PHRRY W AR A% pagls 20 0,38

from i sobutfyopl (Et3-oitraténname adidegaveesitgrstedrystativation ffmmEthFd#zOt RO:1)

1 ferrjc the “t"é"ffﬁ?ﬂﬂig"?‘%sf% e A ey
0. 4(H err] 0:MBOHHE-158 °C Cal cuI ated: C 72.61; H,6.02; N,7.99; 20
Foundy C, 72. @@awgﬂs%;@“%dﬂz@ﬁ% Exarrpl e 56

(B)-1-11-(3,4 e e‘%ﬂ e | uoro-1, 3,4, 9-tetrahvdro-[err]-carbo
lin-2-yl]- Calcu atZd @ gﬁy’ﬁ g‘ée&@ %9one 25 The same net hod as

enpl oyed in ghendpreporR;id. o Ne88BWhke 1 but starting from
I nterrredi ate 16 gave after recrystal lization fromEtOH the title conpound

white crystals in a 71%yiel d. MP: 227-228[err] C
Anal ysi s for Exdraplel®ferr] N[err]Jerr] F: 30 Cal cul ated: C, 73.63;

Ao, M 145 oo foritu ' dedfan b i clooin 2ok 3140

Exanp .
) - N (2- Met hqdinetn NEMEPRAG| enedi oxyphenyl )-1.3.4.9- 35

t et rahydr o- ['ﬁ'ﬁé lsafi hﬁéthad?aﬁ/ EWWH lrke pEasErdBon of Example 20 but $46ring
97/ 43287
PCT/ EP97/ 02478 Intermediate 25 gave after recrystallization from EtOH:H,O the title
compound as white crystals in a 45% vyield.
15 MP: 157 °C.
Analysis for C31H31 N3Oy
Calculated: C,73.07; H,6.13; N,8.25;

Found: C,72.7 ; H,6.17; N,8.12%.

20 Example 62
{E)-N-{2-Morpholin-4-ylethyl}-4-[3-ox0-3-{1-(3.4-methylenedioxyphenyl)-1.3.4.S-
tetrahydro-B-carbolin-2-yl\propenyllbenzamide
The same method as employed in the preparation of Example 20 but starting
from Intermediate 26 gave after recrystallization from EtOH:H,O the title

25 compound as white crystals in a 13% yield.

MP: 145 °C.

Analysis for C34HaN4Os. 0.7H,0:
Calculated: C,69.07; H,6.03; N9.48;
Found: C,69.08; H, 6.03; N,9.45%.

30
Example 63
(E)-1-11-(3.4-Methylenedioxyphenyl)-1,3.4 9-tetrahydro-f}-carbolin-2-yi]-3-[4-
(1H-tetrazol-5-vl\pheny/lpropene-1-one
To a solution of Example 32 (0.25 g, 0.56 mmol) in 10 mL of toluene were added
35 successively trimethylsilylazide (0.30 mL, 4 equiv.) and dibutyitinoxide (0.06 g,




64 The sane method as enployed in the preparation of Exanpl e 20
but startingygeygigy fromlintermediate 24 gave after recrystallizati .
fromEtOH the title compound as white crystals in a YSYE 9?7@2377
MP: 170 [err]C. 5 Anal ysis for CJerr]Herr]Nerr]O[err]F. 1

.3H err] QO Cal cul ated: C, 68.07; H, 5.82; N,7.68; Found:

C, 67.98;, H5.8 N7.7% Exarrpl e 58 10

(E)-1-[1-(3, 4- Met hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]
- 3-(3- hydr oxyphenyl ) pr opene-dg - one The sane nethod as
enpl oyed in the preparation of Exanple 20 but starting from

the 6% el RO LR ARG e oo 2 b fas w0 1gavs Tid 1
248 [ err] Gnonitoring shéwebyffmsnétmh Ghfera | hgwr chhpoiunHO[(BOM:MeOH  (80: 20),
ﬁaltscggoa/t wﬁ%& :Zg) ?ﬁ%{?ﬁg ngr? 'ggﬂuﬁe %s?as concentrateg W r\'fgéug ’ %ﬁe Qél'sutﬁna' yle'Now
(E) 1- [ 1- (¢4m- Washdissnbeidoitv pe@id Bnd, Bodcenttated ahydacid. eThé -residud iwes2- yl |

. t hod
empPoyed parti one&f%@ﬁéﬁﬂ??ﬂc&?@% jzegﬂigpatn queousgsatupgfgdsé‘érﬁ%xgﬁ gpd as

(E) - 3- net Hda &Qm gilading g&a@@pm@ﬁ-e M@@r%mtw withi am agdisienst gpmcrfeotltle

Zg” c C%W%uuéo%é %Mrﬁtea][yémbﬁ éfZN%H%@ Y25 ). ) The lcorrlmbmé/g us
|[_| 5. ]35 N, gxtrasts were atl,/ld:ﬂeﬁotlgnal-cfz =2 Wt iCI(18) @nd fgen gstsactad with OAS

Exanpl e 6Q2x25 mL). Thd Epmbined organic extracts were dried over MgSQ,, filtered and
(34 i @%@g@ﬁ%egggﬁ%@%ﬁg thet a0 phfed S J.@%aggmg@ by 3 (3
PCT | EP97/ CX&OZ DCM:MeOH (90:10)). Recrystallization from 2-propancl:iPrO (1:1) gave
the title compound {(0.19 g, 70 %) as white crystals.
MP: 232-233 °C.
Analysis for CgH2oNeO3. 0.4H;0:
15 Calculated: C,67.02; H,4.92; N,16.28;
Found: C,66.83; H,4.53; N,15.96%.

Example 64
(E)-1-]1-{3.4-Methylenedioxypheny!)-1.3 4 S-tetrahydro-f-carbolin-2-y1]-3-(3-
20 aminophenyvlipropene-1-one
A solution of Example 60 (1.36 g, 2.9 mmol), SnCl.H,0 (2.8 g, 5 equiv.) in EtOH
was refluxed overnight. After evaporation of the solvent, the residue was taken
up in 50 mL of NaOH (1N). The aqueous phase was extracted with 2 x 100 mL
of DCM and 2 x 50 mL of EtOAc. The combined organic layers were dried over
25 Na,SO, and concentrated in vacuo. Flash chromatography (SiO;, DCM:MeOH
(95:5) and recrystallization from EtOH:DCM gave the title compound (0.27 g,
21%) as a pale yellow powder.
MP: 139-141 °C.
Analysis for C27H23N304:
30 Calculated: C,74.13; H,5.30; N,9.60;
Found: C,73.93; H,5.35; N,9.43%.

Example 65
{E}-N-Cyclohexyl-4-[3-0x0-3-(1-( 3 4-methvienedioxyphenyl)-1.3 4 9-tetrahydro-
35 B-carbolin-2-vl)propenyilbenzamide




65 The sane method as enployed in the preparation of Exanple 20
but starting from(E)-3-nitroci nnam c acid gave after

recrystal | i zal N4 m Et o H err]0 (20: 1) the title RCHBRAAA2Hs
white crystals in a 91%yiel d. MP: 156-158 [err]C. 5

Analysis for Clerr]Herr]Nerr]O[err]: Cal cul ated: C, 69. 37;

H, 4.54; N, 8.99; Found: C, 69.12; H 4.77; N, 8.81%

Exanpl e 61 10

(E)-1-[1-(3. 4- Met hyl enedi oxvphenyl ) -1, 3,8 9-tetrahvdro-[err]-carbolin-2-yl]
-3-[4-(2- di met hyl am noet hoxy) phenyl ] propene-1 -one The
sane nethod_as e i n the on of EX I 0 but rti :
From I nt or measamesEannd As SRIGRE, & LY preRaraion <o erarier b Hhetirtings
conmpound as fMﬂmt mtéfméﬁﬂks 2n \@%fyme|rdcrykfalllzattonl\/ﬂ‘on158{@ﬂri-];O the title
Anal ysis for r Cal cul ated: C, 73.07;

H 6.13; N, scfg .-]J"LSWHJE[F&%%‘PJ@%%WQ% 6.17; N 8. 12% 20

Exanpl e 62 MP: 214 °C.
(E) - N5 (2- Morgahpl X0- 3- (1- (3. 4- net hyl enedi oxyphenyl ) -1, 3,
4, 9- S ¥élg_f OF?%WJO ﬂT{@:@(Eol | n-2-yl) propenyl ] benzam de

-car
The same rretQﬁiEU’éée%réV@yb‘g |ﬁ¥4n 4%aration of Exanple 20 but starting
from I nt er nggy e RP208 ¢4 8f e N 5@glwstal lization fromEtOHt Herr]0 the

title 25 compound as white crystals in a 13%yield. MP: 145
[err] C Analysis for CJerr]Herr]Nerr]O[err]. O0.7Herr]C

Cal cul at ed: Exap8pi8 66 H, 6. 03; NO. 48; Found: C,69.08; H, 6.03;

N, 9. 5% 30(;)9;@%1@9@8%-1 athyl)-4-[3-0x0-3:(1:(3 A:methylenedioxyohenyl)-
(BE)-1-11-(3 Jirety B4t ratytro- =¢ 2-y1]
-3-[4- 1349 pinydroa-cartlintd-yherspgnyiibgaramideone To a

35 °%8£J§$§F€“ﬁﬁ%}'ﬁ§% PPy i Bt o o 1 Sl
di but yl t i nofiog Ipteriedipte 28 'gave after recrysta&bzgtmmgm? EtOH: (8 2) the title
PCT/ EP97/ 0224fpound as white crystals in a 61% yield.
15 MP: 168 °C.
Analysis for C32H29N305. OBH;O
Calculated: C,69.88; H,5.61; N,7.64;
Found: C,68.74; H,5.78; N,7.22%.

20 Example 67
(E)-1-11-(3 4-Methylenedioxyphenyl}-1,3,4.9-tetrahydro-fi-carbalin-2-yi}-3-(3-

cyanophenyl)propene-1-one .

The same method as employed in the preparation of Example 20 but starting

from (E)-cyanocinnamic acid gave after recrystallization from EtOH:H,O (8:2)
25 the title compound as white crystals in a 46% yield.

MP: 228-230 °C.

Analysis for CysH2:Na0s. 0.8H,0:

Calculated: C,72.81; H,4.93; N,9.10;

Found: C,72.74; H,4.69; N.8.99%.

.30

Example 68
(E)-N-(4-Piperidine-4-carboxylic acid. ethyl ester)-4-[3-oxo-3-(1-(3.4-

methylenedioxyphenyl}-1 3.4 S-tetrahydro-f-carbalin-2-yi)propenyllbenzamide




66 0.4 equiv.). The resulting m xture was stirred at reflux for

two days. Thep 97/43287 moni tori ng showed formation of a new co ound

( DCM MeCH ( 80: 20), Rf =0. 35) . The reaction mixture was 902t ed
in vacuo. The resulting yell ow gum was di ssolved in MeOH and
concentrated in vacuo. The residue was 5 partitioned between Et OAc
(25 nL) and an aqueous saturated sol ution of NaHCO3 (25 nlL). The
organi ¢ phase was extracted with an additional portion of an

aqueous saturated solution of NaHCO3 (gbH mlL). The conbi ned aqueous
extracts were acidified to pH= 2 with HC (1N) and then extracted with

VoSO, 116 saleneifd as' SRelREY P hRARGrH 4 Tl Fouknt e

purified ramfihtesmedhaten2@ ggvemfier recrystallizét®rOfronDiE, OeiDE {108 .cb@)pound

Recryst al | g i Prierr]O (1:1 ave the title
corrpgund (ﬁghg@%gg.ﬁ aoé%%{’g clrys'EaI s] ( ) 9 \I\//P 232- 233 [err]IC
Anal ysi s f\P: tf 1r4]5|—i[cérr] N[err]O[err] O.4H err] QO 15 Cal cul at ed:

C, 64. 02; IA,@?&S OF 88.4HRN.0,. 0.7H,0: Found: C, 66.83; H 4.53; N 15.96%
Exanpl e 64

(B-1-[1- (GalguitedF BP0y pRENNE 81, 3, 4, 9-t et rahydro-[err] - car bol
i n-2-yl]-Fduhd: 2969.84; H,8830006S1%.) pr opene- 1- one A sol ution of
Exanple 60 (1.36 g, 2.9 mml), SnCl2.H20 (2.8 g, 5 equiv.) in EtOH
was refluxed overnight. After evaporation of the solvent, the residue was
t aken Example@9 n 50 nL of NaCH (1N). The aqueous phase was extracted
gg . 0 d2x50n1_of Et 2
nic |ay t—arr

Flash chr dnéths git ey : ) 52 amider at i on

from Et O"W;ﬂé&@ctt\bﬁs M:{!)é’reg%@%ﬂl@m@ 2<oldition of Examplg%%o% g 03ee
yel | ow powder

41 f
er o] H ommlarith Ba0H (N2 L agquit §ina0 ek o MedH bR S douks oAt
Found C, Tdohing the mixtureNv&s pdlsed into H,O (100EMANRIrg &adified with HCI (1 N).

N' WC'I?)Q ciflogayvha f ESJH éf?’Bg)rl'\@Ei[dByl enedl g\ﬁ%@ngnb cdnderftrat;[o%t Irnahydr
vacuo gave a residue which was recrystalllzed from MeOH:H,0 to give the title
compound (0.05 g, 24%) as white crystals.

MP: 204-205 °C.
Analysis for CasH31N3Os. 0.4H,0:

20 Calculated: C,68.56; H,5.58: N,7.05;
Found: C,68.58; H,5.12; N,7.06%.

Example 70
(E)-3-[3-Ox0-3-[1-(3 . 4-methylenedioxyphenyl}-1.3.4 S-tetrahydro-pB-carbolin-2-
25 []-propenyilbenzoic acid
The same method as employed in the preparation of Example 20 but starting
from (E)-3-(2-carboxyvinyl)benzoic acid gave after recrystallization from MeOH,
the title compound as a white powder in a 21% yield.
MP: 156-158 °C.
30 Analysis for C,sH,2N20s. 0.8H,0:
Calculated: C,69.93; H,4.95; N,5.83;
Found: C,68.94; H,4.62; N,5.65%.

Example 71



WD 97/ 43287

PCT/ EP97/ 02

The sane rret%?z(ga‘"%?g%npl oyed in the preparation of Exanple 20 BCF/EPWO 2]”ng
fromlInternedi ate 27 gave after recrystallization fromEOH Herr]0 the

title conpound as white crystals in a 6%yield. MP: 214
[err]C. 5 Analysis for CJerr]Herr]Nerr]O[err]. 0.1 Herr]O:

Cal cul ated: C,72.19; H 6.24; N, 7.43; Found: C, 72.28; H, 6.19;

N, 6. 93% Exanmpl e 66 10 69 (E) - N- ( Tet r ahvdr of ur an- 2- yl net hyl
)-4-r3-o0x0-3-( 1-(3, 4 nethylenedloxyphenyl)

1,3,4,9-te |.i I

sane met holdls
fromlntermed-i' e-fromEtO—I H20(8 2) t he

titl ‘
L6 or ] c.The sarr?e"W?é*ﬂBH aassemwe C{N%fﬁf ohBARPRISH Ekhle 20 butgztr%ﬁnc?
Cal cul at edfro, Exagple H/8. amd frmetbwipiperazine gavgy r @%sﬂ a|q B, fiem

N, 7..22% %%g)wﬁ | enggé fofbound as 3 wh:te powder in a 30% yield.

(E)- 1 [ 1-( I oxyphenyl)-1, 3,4,9-tetrahydro-[err]-carbolin-2-yl]
-3-(3- anophenyl )propene 1 one The sane net hod as
enpl oyed 'ﬁlné 15%?@3_4514};NQ®4 ¢f,Exanpl e 20 but starting from

(ZE) cyan?ﬁlgn{raum gdaé'&gséﬁéééme&geggr ystallization fromEtOH Herr]O (E/PZ)

rystals in a 46%yield.
228 230 [er:@ﬂ”ﬁa C,69.63; H 5.9 99Fsfor Clerr]H err] N[ err]O[err].

% [err] O Cal cul ated: C,72.81; H 4.93; N,9.10; Found:
C, 74; H 4.69; N, 8.99% 30 Exanpl e 68

(E)- N—(4 PE@QQ&?\% 4-car boxyl ic acid, et hyl

ester)-4-|

1-(3.4-methylenedioxyphenyl)-1.34.9-
= L3 - B- cal bo enzani de
tetra vdro-B-carbol&_Z:vl) ropenyllbenzamide
The same method as employed in the preparation of Example 20 but starting
15 from Example 70 and 1-(2-aminoethyl)piperazine gave after recrystallization
from iPr,0, the title compound as a white powder in a 23% yield.
MP: 138-140 °C.
Analysis for CasHasNsO4. 3.1H:0:
Calculated: C,64.46; H,6.55; N,11.05;
20 Found: C,64.46; H,6.25; N,11.00%.

nmet hyl ene

Example 73
(E)-4-[3-Ox0-3-(1-(3, 4—methvlened|oxvphenyl) 1,3.4 9-tetrahydro-f-carbolin-2-

yl)}-propenyllacetic acid ethyl ester

25 The same method as employed in the preparation of Example 20 but starting
from Intermediate 30 gave after recrystallization from DCM:pentane, the title
compound as a white powder in a 17% yield.
MP: 82-85 °C.
Analysis for CiyH2sN20s. 0.9H,0:

30 Calculated: C,70.95; H,5.72; N,5.34,
Found: C,71.32; H,6.0; N,4.83%.

Example 74
(E)-1-[1-(3.4-Methylenedioxyphenyi)-1.3 4 9-tetrahydro-{3-carbolin-2-y1]-3-(3-

35 tetrazolophenyl)propene-1-one
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The sanme net &975432%7an oyed in the preparation of Exanple 20 RI/ERA02IINg
fromlInternedi ate 29 gave after recrystallization fromiPr[err]Othe title

conpound as white crystals in a 28%yiel d. MP: 144-145
[err]C. 5 Analysis for Cerr]Herr]Nerr]O[err]. O0.7H err]O0:

Cal cul ated: C, 69.93; H, 5.93; N, 6.8; Found: C, 69.84; H, 5. 83;

N, 6. 81% Exanpl e 69 10 70( E) - N- (4- Pi peri di ne-4-carboxylic

acid)-4-[3-o0x0-3-( 1-(3, 4-

nmet hyl enedi oxvphenyl )-1, 3,4, 9-tetrahvdro-[err]-carbolin- lI%:s)ropenyl ] benza
m de The sm.esmmm@s emplayedpiar e bwmﬁﬂmrxmﬁ@@@ie Gt gftasingnpl e
68 (0.21 g*fro(?n?’%é(aﬁ\gle 67 @{N@' Jafttdr t ?e&@géllﬁjah% (fﬁnrﬁ2M@®Ha-l@U'tYme) tltg; 20

m. of MeOH for m Xt ure was poure

i nto H er r jcoMpBMc@s aazvmt%pwder e w% el (1 N). 15 Extraction
with 2 X 5(}\,"51_2@@3 @@Mcdryl ng over Na2SO4 and concentration in

vacuo gave a resi &ue whi recrystallized from MeOH H20 to give the
title Analysis iopfowia CN Pd$cé4% as white crystals. NP
204- [205 ][ercdl&nated C,63.43; An&lozswmsms Clerr]Herr]Nerr](err]. g
0.4H err] O, 20 e 8 96; H,5.58; N, 7.05; Found:
C 68.58; HIPUM: Q\F‘%ggs&%%t? R 15475 Exanpl e 70

(E)-3-[3-Oxo0-3-[1-(3, 4- net hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbo
lin-2- 25 Jrepr openyl ] benzoi c acid The sane net hod as

enpl oyed i Exgmplc Tgoaratlon of Exarrpl_e 20 but startl ng from

(E) 18- ( 2- c4Eb2xlBgOn0 i ~ @XYDReNK- teayd 2 OH,

the title B¢ dMSHﬁ:G rp,g I’esté} a 21 %y| el d MP: 156- 158
R ey ik s o LR CTE CORCR L E (Y
N, 5.65% from (E)-2-(2-datboRryinylibenzoic acid, methy! ester (prepared according to the
procedure of Alabaster, R.J.; Cottrell, LF.; Hands, D., Humphrey, G.R.;
15 Kennedy, D.J.; Wright, S.H.B. Synthesis 1989, 8, 598-603), gave after
recrystallization from MeOH, the titie compound as white crystals in a 46% yield.
MP: 203-204 °C.
Analysis for C,7H24NaOs:
Calculated: C,72.49; H,5.03; N,5.83;
20 Found: C,72.59; H,5.1; N,5.67%.

Example 76
E)-3-[3-0Ox0-3-[1-(3.4-methyvlenedioxyphenyi)-1.3.4 8-tetrahydro-p-carbolin

yll-propenyllbenzoic acid. methy| ester

25 The same method as employed in the preparation of Example 20 but starting
from (E)-3-(2-carboxyvinyl)benzoicacid, methy! ester (prepared according to the
procedure of Baker,S.R.; Jamieson,W.B; Todd A. EP 134111 A1), gave after
recrystallization from MeOH, the titie compound as yeliow crystals in a 61%
yield. ’

30 MP: 165-167 °C.
Analysis for CagH24N20s:
Calculated: C,72.49; H,5.03; N,5.83.;
Found: C,72.53; H,5.02; N,5.93%.

2-

35 Example 77
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PCT/ EP97/ 022%@ 97/43287 PCT/EP97/02277
. (B)-1-[1-(3, 4- Met hyl enedi oxyphenyl)-1, 3,4,9-tetrahvdro-[err]-carbolin-2-yl]
-3-(3-(4- met hyl pi per azi ne- 1- car bonyl ) phenyl ) pr opene-1 -one

The sane nethod as enployed in the preparation of Exanple 20 but starting
from Exanpl e 70 and 4-net hyl pi perazi ne gave after recrystallization from 5
MeOH. H err] O the title conpound as a white powder in a 30%yvyi el d.

MP: 151 [err]C Analysis for Tlerr]Herr]Nerr]O[err]. Herr]O:

Cal cul ated: C, 69.95; H 6.05; N, 9.89; Found: C 69.63; H,5. 93

enedi oxypheny
zam de

Ige Sarf]fv‘ mgxga,ﬁg rﬁ@}ﬂdays@' elnfpm)h@d mﬁaﬁer;ﬁbpgmmfn &K&aph@aéozooum stantinigng
rom

70 2- L
ectystal o msam?ednate 3 gt GHEF pP a0l A IRAAH 1o LG r ot < EqmRoun

-1, 3,

powder in gtals in a 45% yiel?: 138-140 [err]C Anal ysi s for
C[err]H[erM [ err] 3.1 Herr] O Cal cul ated: C, 64. 46,
H, 6. 55; N Found: C, 64.46; H,6.25; N, 11.00%

Exanpl e 73 Analysns for C35H35N305

(E)-4-]3- t e phenyl )-1,3,4,9-tetrahvdro-[err]-carbo
lin-2- O&)aicmgﬂ%ﬂ(%?z% Wiégtﬁt‘?gyam d ethyl ester 25 The same

met hod as Empindy E072.85 Heﬁ ﬂ)g 4r@8%on of Exanple 20 but starting
fro?*re)lntermedl ate 30 gave after recrystallization from DCM pentane, the
titlhe conpound as a white powder in a 17%yi el d. VP:
92-95 [err]@é@ﬂl&ﬁ Analysis for (Jerr]Herr]Nerr]Qerr]. 0.9Herr]O0:

30 Calcg: Qoifin- 2I=1/15néﬂw|)ms533;4<p-3 (4 (3 4-mettivdemediogyTiend)-
H 6.0 N, 4.

(E) - 1- [ 1- ( 3N hy et dro-[err]-carbolin-2-yl]
-3-(3- 35 The satnet mmwphmlpyedpedb\elpr@p@ranon of Example 20 but starting

15 from Example 70 and 2-pyrrolidin-1-ylethylamine gave after recrystallization
from iPr,0, the titie compound as a white powder in a 53% yield.
MP: 128-130 °C.
Analysis for CasHagN4Oa:
Calculated: C,72.9; H,6.29; N,9.72;
20 Found: C,72.9; H,6.42; N,10.01%.

Example 79 )
(E)-1-11-(3.4-Methvienedioxyphenyl)-1 .3.4.9-tetrahydro-f-carbolin-2-yi}-3-(3-(2-

dimethylaminoethoxy)phenyl)propene-1-one

25 To a solution of Example 58 (0.25 g, 0.57 mmol) in 50 mL of DMF was added
K.COs (0.24 g, 3 equiv.) and an excess of dimethylaminodiethy! chloride (about
15 equiv.). The resulting mixture was heated at 60 °C for four hours until
disappearance of the starting material (tic monitoring, DCM:MeOH (80:10). A
new compound was formed (Rf= 0.20). After evaporation of DMF, the residue

.30 was taken up in 150 mL of DCM, washed with 2x50 mL of water, dried over
Na,SO, and recrystallized from EtOH:H.O.to give the title compound (0.06 g,
22%) as yellow crystals.
MP: 76-78 °C.
Analysis for C31Ha1N304. 0.6H,0:

35 Calculated: C,71.55; H,6.24; N,8.07;




WD 97/ 43287
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The same net hod” as enpl oyed in the preparation of Exanple 63 RETERH02ITg
from Exanple 67 gave after recrystallization from MOH Herr]O the title

conpound as a white powder in a 5%yield. MP: 260-264 [err]C. 5
Analysis for Cerr]Herr]Nerr]O[err]. 2.2Herr]C Cal cul at ed:
C, 63.43; H 5.02; N, 15. 85; Found: C, 63.31; H,4.37; N, 15.47%

Example 75 10 79

(E)-2-f3-Oxo- 3- [1 (3 4- rrethyl enedi oxyphenyl ) -1, 3,4, 9-tetrahydro-[err]-carbo
l'in-2- pr open %benzm cacid. net hyI ester The sane
met hod as eﬁpUB?e@ 71@‘3%%‘? f%on of Exanpie 20 but starting

from (E)-2-(2-carboxyvi nyl)benzm c acid, nethyl ester (prepared according
to the rgcedure of Al abaster, R J.; Cottrell, |I.F.; Hands, D.;
Hunphr ey, Cﬁ@ﬂﬁi%-% Kennedy, D.J.; Wight, S.H B. Synthesis 1989, 8,
598- 60321, g 1 {14814-Methvienedit L1 Bzagitemahyare-MeehbolindR-yil-84(8 5-
conpqQund as ) r 9 . : - err
Anal Psi s f oflt@sD “?Vu ,@?Q’f‘,ﬁl‘?@@?\?@{g?ﬁ{e- -one Cal cul ated: G, 72. 49,

H 5.03; N, 5TB8;safe methodFasirdiplGyatRirshe Ir&paratidh SofézRémple 20 but stxang! e
76

(5 -3 r3- od°T (DDA LA 218 924° ST PERTIIERD 0 bo
li n- 2- cyc!ohqanqortmaﬂwcpmmn@m hpw ﬁmsmhs lregt%"/omld The same
met hod as eggp:-gyeded n the preparation of Exanple 20 but starting

from (E)-3-(2-carboxyvinyl)benzoicacid, nmethyl ester (prepared according to
t he procedure of Baker,S. R ; Jam eson, WB; ToddA. EP 134111 Al),

gave after Example 81recrystal i zatlon fromMOH, the title conpound as
yel |l ow crys P

Anal ysis fo 6 : 24—+ 5. 03;
N, 5. 83.; vllprope_mmzov@am mhﬂ,&&:tm N. 5. 93% 35 Exanpl e 77
The same method as employed in the preparation of Example 20 but starting
16 from Intermediate B and (E)-3-(2-carboxy-vinyl)benzoic acid, methyl ester

(prepared according to the procedure of Baker,S.R.; Jamieson, W.B; Todd A. EP
134111 A1), gave after recrystallization from 2-propanol, the title compound as
white crystals in a 70% yield.
MP: 182 °C.

20 Analysis for CaoH2sN20s:
Calculated: C,72.86; H,5.3; N,5.66;
Found: C,72.49 ; H,5.31 ; N,5:68%.

Example 82
25 {E)-2-[3-Ox0-3-[1-(3.4-methylenedioxyphenyl}-1.3 4,9-tetrahydro-B-carbolin-2-

yi-propenylibenzoic acid
The same method as employed in the preparation of Example 31 but starting
from Example 75 gave after recrystallization from MeOH the title compound as
off-white crystals in a 78% yield.
30 MP: 174 °C.
Analysis for CagH23N20s:
Calculated: C,72.09; H,4.75; N,6.01;
Found: C,72.53: H.4.72; N,5.76%.

35 }Examgle B3



WD 97/ 43287

PCT/ EP97/ 022 -
(BE)-1-(4-]3- g%?-’é@ﬁ”- (3, 4- net hyl enedi oxyphenyl )-1, 3,4, 9-tet rah@%?%]}spéqzﬂ"- ca
rbolin- 2-yl)-propenyl ] phenyl) pi peri di ne-4-carboxylic acid. ethyl
ester The sane nethod as enployed in the preparation of Exanple 20
but starting fromInternmedi ate 31 gave after recrystallization
fromMOH, the title conpound 5 as yellow crystals in a 45%yi el d.
MP:. 175 [err]C Anal ysis for @rerr]H err] N err]O[err]:

Calculated: C,72.77; H 6.1 1; N, 7.27; Found: C, 72.99; H, 6. 16;

N, 7.03% 10 3 . - .

(E) - N- (1- Et*hyhpye giig—.a gy SYPIENY 1--",3 HECRFERed-e5¢y phen
yl) - viiprdpénviirtheneky mrete aclkrethyviestdrol i n- 2-yl ) propenyl ] benzani de

Th hod | | h | f '
T e T e e oV
recryst al | ifemhibb@@mple 22 andfhromoiaeeft©acidhesthylt éstet agpauatiensecryslallizatponwder
[ 53% yi i . X < lLysk& [

er? i eﬂfﬁhﬁeﬁsggbf-g;?faﬁ@ e ahedId Svelow sste AR BRI, 5
Found: C, 7MB; S8+t98 42: N, 10. 01% Exanpl e 79

(BE)-1-11-¢( &\,ﬁlwg byl enedinopbenyjo:- 1, 3, 4, 9-tetrahydro-[err] -carbolin-2-yl]

-3-(3-(2- | ) noet hgxv) phenyl ) propene- 1-one 25 To a
sol uti on ofCRURRE @@gﬁﬁﬁgg? g‘fg-%%mml) in 50 mL of DMF was added
Kl err] CO errdurid? (28534; 31 Bquivs poand an excess of di met hyl ami nodi et hyl

chl gri de (about 15 equiv.). The resulting m xture was heated at
60 ?érr]c for four hours until di sappearance of the starting

mat eri al (tExamuai84ri ng, DCM MeOH (90: 10). A new conmpound was
formed (Rf7e0.,203 /S key @ YatUBVER-B-carbolBS.t aken

up in 150

VVC C U C U UV T

Na[ err] SO atixPropeg etic ast HerrjOto give the title
conpound (GrHEBs8me method as &AfkyB8 iHOhONYepEYRIGH 8f Example 31 bW 'std@ngP
[Cg{i%f:ét ed:fram ﬂg@é{?&hﬁ%!@g?ﬂ% \ Sf%r tl(_'gl-?rgra e[a%trerr]rg{:r%/rsgllizét?oﬂ ?rE)Fr] %r;%? -
propano! the title compound as white crystals in a 51% yield.
MP: 231 °C.
Analysis for C,sH24N20s. 0.25iPrOH:
Calculated: C, 72.11; H, 5.29; N,5.64:
20 Found: C, 71.9; H, 5.15; N, 5.74%.

Example 85 .
E)-{4-[3-Ox0-3-{1-(3.4-methylenedioxyphenyl}-1.3 4 9-tetrahydro-3-carbolin-2-

yl)propenyllphenoxy)acetic acid

25 The same method as employed in the preparation of Example 31 but starting
from Example 83 gave after recrystallization from iPr,O:2-propanol the title
compound as yellow crystals in a 45% yield.
MP: 158-160 °C.
Analysis for CygH,4N.0; . 0.9H,0:

- 30 Calculated: C,67.93; H,5.07; N,5.46;
Found: C,68.0; H,4.86; N,5.21%.

Example 86
{E)-1-[1-(3 4-Methylenedioxyphenyl)-1.3 4 9-tetrahydro--carbolin-2-yil-3-(3-

35 nitro-4-chloropheny!)propene-1-one




WD 97/ 43287

PCT/ EP97/ 023¥@ 97/43287 -
Found: C 71.34; H, 6.45; N,7.8% Exanpl e 80 PCTEPSTOZTY
(E)-1-[1-(3, 4- Met hyl enedi oxyphenyl )-1, 3,4.9-tetrahydro-[err]-carbolin-2-yl]
-3-(3,5- 5 di t er butyl - 4- hvdr oxyphenyl ) propene-1 -one The

same nethod as enployed in the preparation of Exanple 20 but starting
from (E)-3,5-ditertbutyl-4-hydroxyci nnam c acid gave after
recrystallization from cycl ofexane, the title compound as yel |l ow
crystals in a 45%yield. MP: 137 [err]C. 10 Exanpl e 81

(E) 3-[3- Qfﬁe%aﬁﬁ? (e tMBHNAX B&H| I@%Wﬁrph%‘)ﬂr%%zﬂraﬁfﬂ & E%matyéb%&@gﬁhﬁﬁr bol

i n-2- provenyl ] benzoic acid
met hod as @i (@&fWW'ﬁ@'WF&M‘F&?’%QaB@%T Eecmstat!tza&@arﬂfqmgﬁ@* the

from Int ezrtr@ebmtp%u%déﬁsd%élmayé&mmbw/sXiew.l ) benzoic acid, nethyl ester .
(prepared ﬁ‘%c%r J%g to e procedure of Baker,S. R ; Jam eson, WB; Todd, A
1 A,

gave after recrystallization from 2-propanol, the
t| tEe conpAanalgsasfor C,7H0N:0s@i te crystals in a 70%vyi el d. VP:

182 [err] . SLiSy ROr rlHerr]Nerr]derr]:

Cal cul at ed: a%%ﬁegBCA%&éx?,Hﬁ\pg %’gﬁ Found: C, 72.49; H,5.31

N, 5: 68% Found: C,64.5xd/3:9% 8.28%.

(E)-2-[3-0xo0-3-[1-(3. 4- net hyl enedi oxyphenyl )-1, 3,4, 9-tetrahvdro-[err]-carbo
l'in-2- | ] - propenyl ] benzoic acid The sane net hod as

enpl oyed i | paration of Exanple 31 but starting from

Exagpl e 7yEyane1 28 emetrfgsradiakoheai)on 314 oMb R chiidif-29MPausd as
of f-white Qr\és ] 7|% |e|q 30 MP I7Z TerrJC
Anal ysi s fmmmm Cal cul ated: C, 72.09;
H 4.75; N Bhé&kame method afemployed #2158 prépatalidn of, Bxatapte 26Dut startioxpnpl e
83 from (E)-5-nitro-2-chlorocinnamic acid gave after recrystallization from
EtOH:H,0 the title compound as yellow crystals in a 44% yield.
15 MP: 146 °C.
Analysis for C,7H20N305ClL 0.1H,0:
Calculated: C,64.38; H,4.04; N,8.34;
Found: C,64.12; H,3.81; N,8.35%.

20 Example 88
(E)-3-Chloro-4-[3-0x0-3-[1-(3.4-methylenedioxyphenyl}-1.3.4.9-tetrahydro-f3-
carbolin-2-yllpropenylibenzoic acid. methy! ester _
The same method as employed in the preparation of Example 20 but starting
from Intermediate 32 gave after recrystallization from EtOH the title compound

25 as a white powder in a 57% yield.

MP: 166 °C.

Analysis for C,sH23N,0sCl. 0.15EtOH:
Calculated: C,67.43; H,4.62; N,5.37;
Found: C,67.09; H,4.56; N,5.51%.

30
Example 89
(E)-{4-[3-Ox0-3-{1-(3 4-methylenedioxyphenyl}-1.3.4.9-tetrahydro-fi-carbolin-2-
ylpropenyllbenzyloxyjacetic acid

The same method as employed in the preparation of Example 79 but starting
35 from a solution of (E)-(4-[3-oxo0-3-(1-(3,4-methylenedioxyphenyl)-1,3,4,9-




WO 97/ 43287
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(BE)-(4-] 3- Q(O-%- Z’i 83, 4- et hyl enedi oxyphenyl )-1, 3,4, 9-tet rahydf’gﬂ-r g’rar 2-2car b
ol i n-2- yl ) propenyl ] phenoxy) acetic acid, ethyl ester

The sane nethod as enployed in the preparation of Exanple 79 but starting
from Exanpl e 22 and bronvpacetic acid, ethyl ester, gave after

recrystallization 5 from Et OH 2-propanol the title conpound as
yellow crystals in a 28%yi el d. 75 MP:. 99-98 [err]C
Anal ysis for Clerr]Herr]Nerr]O[err]. 2.4Herr]O0: Cal cul at ed:

%(ngTI')FZ; 82’ Pétlga%{ydwab'-gg’r-bolin-2-y!)properﬁﬁ}g‘éjﬁzy%x%ag’elhc E'c:i_’i 4éth[)'f %s?egr%in 1@tOH

(E) - (4- [ 3- (yava-after (racAsstadtizatioanteainoeftidiis D) the, Btlet compsturghgsiran pErwhitear b

ol in-2- - I enyl ] phenyl )acetic acid The sane net hod
as enpl oyedsci“hd {rh%)ho}’/%ggeﬁcgt i on of Exanple 31 but starting 15 froma
sol ution of MBdBa-26F3Cin Et OH gave after recrystallization fromiPr20 2-
propanol th ' Qﬁgq je crystals in a 51%yi el d. IVP:
231 [err]C ﬁnély%tsefo? ngwgg?méé err]Herr]Nerr]derr]. 0.25i PrOH:

Cal cul at ed: Celcupated; C.§8.14, Hep. 18 M, %39, 20 Found: C, 71.9; H, 5.15; N,
5. 14% Found: C 888EPHS 85 N,5.51%.

(E)-(4-[3-0x0-3-(1-(3, 4- et hyl enedi oxyphenyl)-1, 3,4,9-tetrahvdro-[err]-carb
ol in-2- yl ) pr openyl ] phenoxy) acetic acid 25 The sanme net hod

as enpl oyed(B)A4-fBOpoepat 43 hemethiyicheatigptyph@hy i, 3 2t Setraty/dro-f-carbolirk-2em
combund as JHPPERY fshfipkindetc 43 oyl LK PLerr] O T ap e Terr ¢ ©
Anal ysi s f oToGl solgtigreof |Expenle GPet0.7 @. B8 svmglpin 3@ mL of @MEuwaseadded
E&gr?rbﬁg; 8? R;0B, (.25 4P 1.2 equiv.) and brdmE&AatdH# 28/, N 8- 84Mv.). The
resulting mixture was heated at 60 °C for 16 hours until disappearance of the
starting material (tlc monitoring, DCM:MeOH (85:5)). A new compound was
15 formed (Rf= 0.8). After evaporation of DMF, the residue was taken up in 150 mL
of DCM, washed with 2x50 mbL of water, dried over Na,S0, and purified via
radial chromatography with DCM to give the title compound (0.85 g, 11%) as a
white powder.
TH NMR (CDCli3) 8 7.8-6.65 (m, 14H), 5.9 (s, 2H), 4.7 (s. 2H), 4.64.3 (q, 2H),
20 4.2-4.0 (m, 4H), 3.6-3.5 (m, 1H), 3.2-2.9 (m, 2H), 1.3-1.2 {t, 3H).

Example 90 .
(E}-1-[1-(3.4-Methylenedioxyphenvi}-1.3 4 S-tetrahydro-f-carbolin-2-y!]-3-(5-

amino-2-chiorophenylipropene-1-one

25 The same method as empioyed in the preparation of Example 64 but starting
from Example 87 gave after recrystallization from EtOH:DCM, the title
compound as a white powder in a 17% yield.
MP: 251-252 °C.
Analysis for C,7H,CIN3O5. 0.4H,0:

.30 Calculated: C,67.68; H,4.8; N,8.77;
Found: C,67.71; H4.73; N,8.65%.

Example 91
(E)-3-Chioro-4-{3-ox0-3-[1-(3.4-methylenedioxyphenyi}-1.3.4.9-tetrahydro-[3-

35 carbolin-2-ylipropenyllbenzoic acid




(E)-1-[1-(3. 4- Met hyl enedi oxyphenyl )-1, 3,4,9-tetrahydro-[err]-carbolin-2-yl]

-3-(3- 35 i - 4-chl or ophenyl ropene-1 -one W .
3 S, 3 o wo JHia35dd phenyl ) prop PCT/EP97/02277
PCT/ EP97/ 02277 74

The sane nethod as enployed in the preparation of Exanple 20 but starting
from(E)-3-nitro-4-chlorocinnamc acid gave after recrystallization from
Et OH t he title conpound as yellow crystals in a 56%yield.

MP: 240 [err]C. 5 Anal ysis for Cigerr]Herr]Nerr]O[err]d:

Cal cul ated: C, 64.61; H, 4.02; N, 8. 37, Found: C,64.5; H, 3.97;

N, 8. 28%

)(1 [1- (3. %SRS %@%%8%’&? i H‘%%F%‘ﬁrﬁﬂ%r‘% Bamrie 3l Bt siaging 1 - 5

5- from Exaniple-88 ghveafieh eagrysialigatioe-fiorn @propanol the titld lvenymund
met hod as %%ﬁ&%vgm Rraeg)@%ig;’é@w of Exanple 20 but starting

from(E)-5-ni orocinnamc acrd gave after recrystallization from
Et OH: H20 t Pt 188 ECeconmpound as yellow crystals in a 44%yield. 15 MVP:

146 ée”]CAnal%SISforC LNXDsSHzQT C[err]H[err]N[err]Qerr]Cl 0.1H err] O
Cal cul at ed 2 Oé Found: C, 64.12; H, 3.81;
N, 8. 35% rgyalculate é4 N 40

(E) - 3- Chl o%@g;mﬁﬂ&q@pﬂsm}%yl enedi oxyphenyl)-1, 3, 4,9-tetrahydro-[e
rrj]- car bol i n- 2- yl ] propenyl ] benzoi ¢ acid, nethyl ester

The sane method as enployed in the preparation of Exarrpl e 20 but starting
from I nt er fibcinaple B2 gave after recrystal l'ization from Et CH the title

und 2 ¥
[err? E)1 1

A ‘ 0 -\ o et °
Cal cul at ed_ﬁmﬂyﬂﬂ,ﬂmﬂgw Found: C, 67. 09 H, 4. 56;
N, 5. 51% he same metlFddE 8mPibyed in the preparatlon of Example 20 but starting

f)F,) n(g [ 3 ?<o ES-]3y$7dF5lp s yl@ﬁ%%rﬁ@g@gsg gﬁvedaf%er recrys?éﬂxzatu%nrrrrémcar b
EtOH:H,0 the title compound as white crystals in a 13% yield.
15 MP: 148-150 °C.
Analysis for Ca7H20N,04Br2. 1.6EtOH:
Calculated: C,54.14; H,4.45; N,4.18;
Found: C,54.1; H,4.15: N,3.77%.

20 Example 93
{E)-1-11-(3.4-Methylenedioxyphenyl)-1.3 4.9-tetrahydro-f}-carbolin~-2-y!1-3-(4-(2-
dimethylaminopropoxy)phenyl)propene-1-one
The same method as employed in the preparation of Example 78 but starting
from Example 22 and dimethylaminopropy! chloride gave after recrystallization
25 from cyclohexane:DCM:pentane the title compound as white crystals in a 16%
yield.
MP: 106 °C.
Analysis for Ca;Ha3N304. 0.3H,0:
Caiculated: C,72.65; H,6.40; N,7.94;
30 Found: C,72.74 ; H,6.56; N,7.63%.

Example 94
(E)-2-Chloro-5-[3-ox0-3-[1-(3.4-methylenedioxyphenyl)-1.3.4,9-tetrahydro-f3-

carbolin-2-yllpropenyilbenzoic acid. methy! ester




The sane rret hod as enpl oyed in the preparation of Exanple 79 but starting

solution of -
(E) (4-13- ox\g]osw(‘izs(?) 4- et hyl enedi oxyphenyl ) -1, 3, 4, 9- PCT/EPS7/02277 )\
97/ 43287
PCT/ EP97/ 02277 75
tetrahydro-[err]-carbolin-2-yl)propenyl)benzyl oxy)acetic acid, ethyl ester
in EtOH gave after recrystallization from MeOH H20 the title
conmpound as an off-white soligsin a 40%yield. IVP:
162-163[err]C. 5 Anal ysi s for C[err]H[err]N[err]O[err] 0.1 H[err]O
Cal cul ated: C,68.17; H 5.13, N, 5.49 Found: _C, 68. 16;: H,5.46

N, 5.51% The same methmd es- ?IBPGYGdsm(iI\B( Brepaﬁ@%ﬂwl%rféiﬁmBJQp%%M)ﬂiﬁ'”@ 4,
2t th gltrgggfr%nﬂ Shidmictide 33 éavéoaﬁer recw&)ml[im?gykmﬂgﬁbix%%ﬂaltﬂgsg
nL of DVF ﬁa@moasaﬂh%powagr %%bﬁ']ev‘?o 25 g, 1.2 equiv.) and

et hyl bronoam'etmaa €0.2 m, 1.1 equiv.). The resulting m xture was
heat ed at err 0 di sappearance of the

star?ing YSI¥ téﬁhﬁb@f\@ ﬁSg MeOH (95:5)). A new compound was 15
f or med (Rf@dbcﬁ)atedﬁ(l éb. Zaqza-péﬁatll\bﬁm DVF, the residue was taken up in 150

mL Dgl\é4 S nmL of water, dried over Na2SO4 and
purified VFOQJWd %rpﬁggw r(‘:"ﬁorn??ography with DCMto give the title

conpound (0.85 g, 11 %9 as a white powder. [err]H NMR
(CDCl[err])ExbﬁH@gZ;.S-G.GS (m 14H), 5.9 (s, 2H), 4.7 (s, 2H), 4.6-4.3 (q,

(ZtH) far) . (Ex1 '1-2(‘31'4-@%%%%%@-1@4,i@tiah%?&-%&?ar&ghn-?z'j?m-a}(ﬁ(’zl-' 2

(B)-1-[1-(3iido ldrﬁilﬂl@é'l Nprdpének1Sarieet r ahvdro-[err] -carbol i n-2-yl ]

ot hod as 3A1 5YRR TR 23 ARRPYERYR BF BERRirusraa faampls g kYT TR

from Exanpfreng7 @mpm‘ t 622 r eand/ stdilsbprepyilamirodiethiz Odhidie t hgavs t | after
comound ssedyullbanBRUF HBOH M Heslil compound gs'VBie S8HR Ryl e,
C 6% 68; H1Z¥gyield.g. 77;

MP: 92-93 °C.

Analysis for CasHasN3Oy:

Calculated: C,74.31; H,6.95; N,7.43;

Found: C,74.34; H,7.16; N,7.10%.

20
Example 96 _
{E)-2-Chloro-5-[3-0x0-3-{1-(3.4-methyienedioxyphenyi}-1.3.4.8-tetrahydro-f-
carbolin-2-ylipropenyllbenzoic acid
The same method as employed in the preparation of Exampie 31 but starting
25 from Example 84 gave after recrystallization from MeOH the title compound as
white crystals in a 78% vyield.
MP: 178 °C.
Analysis for C,H21N20s. 0.7MeOH:
Calculated: C,65.86; H,4.58; N,5.35;
30 Found: C,65.73 ; H, 4.44 ; N, 5.51%.

Example 97
E)-1-[1-(3.4-Methylenedioxyphenyl)-1.3.4.8-tetrahydro--carbolin-2-y{}-3-(3-

hydroxy-4-nitrophenylipropene-1-one




Found: C,67.71; H 4.73; N, 8.65% Exampl e 91

(E)-3-Chlor 0-3-[1- (3, 4- net hyl enedi oxyphenyl ) -1, 3,4, 9-tetrahydro-[e
rr]- 35 Wé?zgﬁgﬁ(l n-2-yl ] propenyl ] benzoic acid éF’EP”{}%”"

97/ 43287

PCT/ EP97/ 02277 76

The sanme nethod as enployed in the preparation of Exanple 31 but starting
from Exanpl e 88 gave after recrystallization from 2-propanol the title
corrpound as a yell ow powder 7& a 40% yi el d. MP: 169
[err] C Analysis for CJerr]Herr]Nerr]Qerr]. Herr]Q

ﬁal{)cggoa/t edThenggneBmé'Eéddgﬁ H@Jgoyiegi in the preparaiBH"F Efafipte? 20 ﬁbt‘lstja?’rmg
(E)-1- [1 (fsom- Inﬁrmd&ﬁ@oﬁﬁmaeﬁﬁmmr@taﬂlgah@n franv EtOH the litle admopound- yi |

-3-(3.5 xyphenvl ) pr opene- 1- one : The sane
n{ﬁ:llow crfEtQEQH‘é 'ﬂ?%?ﬂél@

net hod as he prepdration of Exanple 20 but starting

from (E)- :N dy rgm) 4 hydroxy cinnam c acid gave after recrystallization
from Et OH. H20 the title conmpound as white crystals in a 13%
yield. 15 VP 148-150[err] C Anal ysis for

Clerr] H erEX3PRES® Y errBrierr]. 1.6EtOH Cal cul ated: C, 54. 14;

H, 4. 45; N, (E)JiSH -(3.4-Methy|drediokypBebyi )11 314, 9-tafsahPird-F-é&sbolin2B-yi]-3-(3 Bxanpl e
93 p

(B)-1-]1- (=4 1 ef %, 9-tetrahvdro-[err]-carbolin-2-yl]
-3-(4-(2- The same malhtn@tawemml Go tﬁpmpml@prqﬁﬁanmeoaé but starting The

sayg met h‘?f’oerﬁ; gﬂgﬁh@a@@e P THRR ﬁ%drgﬁtaﬂ z Eié‘:ﬁ”?rbﬁ: %\geéw Hsbaktd NGie

from Exanp di met m noprolj) | ori gave after
recryst al IGBRYH 85 a white P@Mﬁdégllﬂ 8Heavis!ldeM pentane the title conmpound as

white crysyp! ssihmsp 46% yi el d.
Analysis for CyH26N204. 0.4H,0:
Calculated: C,73.52; H,5.7: N,5.91;
15 Found: C,73.56; H,5.59; N 6.28%.

Example 99
(E)-1-11-(3.4-Methylenedioxyphenyl}-1.3 4.S-tetrahydro-3-carbolin-2-yl}-3-(3-(2-
dimethyvlaminoethoxy)-4-nitrophenyl)propene-1-one |

20 The same method as employed in the preparation of Example 79 but starting
from Example 97 and dimethylaminodiethyl chioride gave after recrystallization
from MeOH the title compound as a pale yellow powder iri a 18% yield.
MP: 189 °C.
Analysis for Ci1HaN4Os. 1.5H,0:

25 Calculated; C,64.02; H,5.72; N,9.63;
Found: C,64.18; H,5.41; N,9.21%.

Example 100
(E)-1-[1-(3.4-Methylenedioxyphenyl)-1,3 4 S-tetrahydro-B-carbolin-2-y}-3-(3-(2-
30 dimethylaminoethoxy)}-4-aminophenyl)propene-1-one
The same method as employed in the preparation of Example 64 but starting
from Example 99 gave after recrystallization from iPr,O the title compound as a
pale yellow powder in a 17% yield.
MP: 143 °C.
35 Analysis for C31H3N4O.. 0.5H,0:




MP: 106 [err]C Analysis for (Jerr]Herr]Nerr]Of[err].

0.3Herr]O0: Cal cul ated: C,72.65; H 6.40; N,7.94; 30 Found: .
C,72.74; H, 6VBPTHREE] 6304 Exanpl e 94 PCT/EP97/02277
(E) - 2- Chl oro-5-[ 3- ox0- 3-[ 1- ( 3, 4- net hyl enedi oxyphenyl )-1, 3,4, 9-tetrahvdro-[ e
rrj- _ carbolin-2-yl]propenyl ] benzoic acid. nethyl ester

WD 97/ 43287

PCT/ EP97/ 02277 77

The sane nethod as enployed in the pr epgr at i on of Exanple 20 but starting
fromlInternediate 33 gave after recrystallization fromMOH DCMthe title
conpound as a white powder in a 59%vyield. MP. 228 [err]C. 5
Anal ysi s f dCalcpated H &% TOIMEAF NG ]. 1. 05H err] O Cal cul at ed:
C 65.24; Hpy ik dNeb.828:H,5.98: N 10.42Bpund: C 64.91; H 4.27; N 5. 13%

Exanpl e 95 10 ‘ ' _

(B)-1-[1-(3, 4- Met hyl enedi oxyphenyl )-1,3,4,4,9-tetrahydro-[err]-carbolin-2-y
11-3-(4-(2-Example 101 di i sopropyl am noet hoxy) phenyl ) pr opene- 1- one

fre B o Bt At fhachBBeRYSNE 314 00 A X AR B ofip S 2581

recrystall irﬁﬁb@hyﬁfmﬁﬁ@tﬁ%h&h@@ﬁdﬂe&&und as pale yellow crystals
Clerr] Ty er 1 SPFID G fipd as employed B ik pikbardlion 7y Examplec2 LB ERYS o'
Found: C, 74r@q; Indemmaeadiatey 36 1gme 2fter recrystallizaliempiremo&tOH:DCM  the title
E) - 2- Chl -5l 3~ 5 5 v j h 1)-1, 3,4, 9-tetrahydro-
(512 o odpdpag i ol rpmibn s aheny ) ot anyaro-te

car [ y enzoi'c acid The sane
net ABd as Pl 3y8dG.-n the preparation of Exanple 31 but starting 25

from Exanpl gnf¢sigavecafH sm.0Lor8igj@rl | i zation from MeCH the title conpound
s Calculated: C,63.7; H,4.7; N.7.96;
Found: C,63.71; H,4.31; N,7.98%.

16 Example 102
{E)}-1-[1-(3.4-Methvlenedioxyphenyl)-1.3.4.9-tetrahydro-f-carbolin-2-yI1-3-(3-

chloro-phenyl)propene-1-one

The same method as employed in the preparation of Example 20 but starting

from (E)-3-chlorocinnamic acid, gave after recrystallization from EtOH the title
20 compound as white crystals in a 48% yield.

MP: 212-213 °C.

Analysis for C,7H2,CIN;O:

Calculated: C,70.97; H,4.63; N,6.13

Found: C,70.65; H,4.63; N,6.16%.

25
Example 103
(E)-1-[1-(4-Methoxy-phenyl)-1.3 4 S-tetrahydro-g-carbolin-2-yl]-3-(2-chloro-5-
nitrophenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
.30 from Intermediate 2 and (E)-2-chloro-5-nitrocinnamic acid gave after
recrystallization from 2-propanol the title compound as a yellow powder white in
a 18% yield.

MP: 136-138 °C.
Analysis for Cz;H;;CIN3O.. 0.2H,0:
35 Calculated: C,65.98: H,4.59; N,8.55:



white crystals in a 78%yvyi el d. MP: 178 [err]C Analysis
for (Jerr] H[@y&ugfggr] O[err] 0.7MeCH: Cal cul ated: C, 65. 86
;3

H 4.58; N, 5. Found: C, 65.73; H, 4.44; N, 5.51% PCHERS02277
Exanpl e 97

(E)-1-11-(3, 4- Met hyl enedi oxyphenyl )-1, 3,4,9-tetrahvdro-[err]-carbolin-2-yl]
-3-(3- hydr oxy- 4- ni t rophenyl ) pr opene- 1- one WO
97/ 43287

PCT/ EP97/ 02277 80 78
The sane net hod as enployed in the preparation of Exanple 20 but starting

fromlinter t aye recrystallization fromEtOH the title
conpound °U” Ao géscﬂyé‘ ﬂgwt"gé (g/cl sina 77%yield. VP
172[err]C. 5 Exanpl e 98 _
(B)-1-] 1_(%x%?nl\;/ﬁéh%l enedi oxyphenyl ) -1, 3,4, 9-tetrahvdro-[err]-carbolin-2-yl]

-3-(3. 5- ﬂl rret hyI 4- hydroxyphenyl)propene 1-one The
sanme met hodE g$ -[d A3l 4:Methiv e ek bpavixili a4 B 5

fro Interm » crystalllzatlonfroml\/EO—I H[err]O-the
tltlr?> 81 ey BB did- o powder in a 71 %éxeld VP:

151- 152 [ ertiecsame method Aﬁawa\oyeﬂom eepreparaiian &f &xaroferdq bup statiegr | O:

gagg(ly at edfrgm (B)- 5% dl‘a‘h’fercnrNaﬁu@ bcid Bave after i stallizatidn Im ByeiotbxaNe

(BE)-1-[1- (@%“N@Fﬁwm %&?M@FWP?WpeB"Ma §1%Yielhvdro-[err]-carbolin-2-yl]
-3-(3-(2- MP: 118-120di0ret hyl am noet hoxy) - 4- ni t r ophenyl ) pr opene- 1- one 20

{1 olf Exerp RO ST P R TROny | el ori de gave after o

recryst al | iCaitulated: C,65.52; H, A4did; Me&I8G& he title conpound as a pale yellow
powder in oy, 189 [err] C Anal ysis for
C[err] H[errf&iﬁer?}%gg;frd'?z&?” 5e?(rB]/O 25 Cal cul ated: C,64.02; H,5.72;

Example 105

15 {E)-1-[1-(3.4-Methylenedioxyphenvl}-1.3,4 9-tetrahydro-B-carbolin-2-yi}-3-(4-
methylaminomethylphenylpropene-1i-one
A solution of (E)-1-{1-(3,4-methylenedioxyphenyl}-1,3,4,9-tetrahydro-B-carbolin-
2-yl]-3-(4-methyliminomethylphenyl)propene-i-one (046 g, 1.1 mmol),
NaBH;CN (0.14 g, 2.3 mmol) and acetic acid (0.11 mL) in 20 mL of MeOH was

20 stirred at rt for one hour. The reaction mixture was quenched with 50 mL of an
agueous saturated solution of NaHCO;. Extraction with 2x30 mL of DCM,
washing with brine, drying over Na,S0, and concentration in vacuo gave a
residue that was purified via flash chromatography of silica gel using
DCM:MeOH (97:3) as eluting solvent. Recrystallization from DCM:cyclohexane

25 gave the title compound (0.05 g, 10%) as a white powder.

MP: 201 °C.

Analysis for CzsH27CI2N305. 0.5H,0:
Calculated: C,73.4; H,5.95; N,8.85;
Found; C,73.66; H,5.82; N,8.57%.

30 A stirred solution of Example 23 (0.5 g, 1.0 mmol) in MeOH was refluxed with
methylamine (1.6 mL, 1.5 equiv., 33% in EtOH) for one hour. Evaporation in
vacuo gave (E)-1-[1-(3 4-methylenedioxyphenyl)-1,3.4, S-tetrahydro-B-carbolin-
2-yl}-3-(4-methyliminomethyiphenyl)propene-1-one (0.46 g, 90%).




Found: C, 64.18; H,5.41; N 9.21% Exanpl e 100

(E)-1-[1- ( 3w iyt ened| oxvphenyl)-1,3,4,9-tetrahydro-[err]- eer/epyinr22r yl |
-3-(3-(2- 30 di met hyl am noet hoxy) - 4- am nophenyl ) pr opene-1 -one

The sane nethod as enployed in the preparation of Exanple 64 but starting
from Exanpl e 99 gave after recrystallization fromiPr[err]Othe title

conpound as a pal e yel |l ow powder in a 17%yvyi el d. VP:
143 [err]C. 35 Anal ysi s for C[errJ Herr]Nerr]O[err] O0.5H err]O0:
WO 97/ 43287 8
PCT/ EP97/ 02277 79
58'18“'4;5 /ed‘H NMR: (EDER, QS@MHH §8.5(d, 1H), 8.1 é) ﬂqt,umds £669n8 3H)H,755598.5

- (3. 4- Met hWe&B&i%ﬂﬂpﬂnéﬁ}/r%DH 1@% > {18t ?Sﬁ%é %Qr Bot ($-23 14241 3-
ni tro-4-hy Q:ﬁ +p; B8 [y e 8. 0P 1e; 2Hpne The sane net hod as
enpl oyed i h the preparatlon of Exanple 20 but starting from
| nt'er medi ate 36 gave after recrystallization fromEtOH DCM the title

conppund ag xSmbi edsl ow crystals in a 45% y| el d. 10 I\/P 172[err] C.
Anal ysi s f&b— )

C 63.7; H

Exarrpl e 1021ethglghenyl)-grogene— -one

(B 1-[1-(3 éé\éﬁhé%&?\%ﬁ' inaa%%a |&1tﬁe$r8p5§tfoﬁhM¢Eﬂaﬁﬂé boeBbstarting

i n-2-vyl envl ) propene-1-one
rret hoé !as frop (ﬁ')ea-mﬁhvﬁ@f‘gﬁf@'ﬁaﬁ%l@|QﬁYeo?ﬂfEx'§rFﬁY%aﬁ'éaB% fgqra,h{h?gb-}" the title

(E) - 36 gggglég@me iwherda\eesPditygeldr ecryst al |i zation from Et OH the
t|t e 20 ¢ b rE)ound as%\y/\%lte crysta‘l)I)g in a 48%yield. IVP:

212-213 [ eMA: d95
Anal)’SIS for C25H24N203.

Calculated: C,77.04; H,5.54; N 6.62;
Found: C,76.76; H,5.56; N,6.33%.
15

Example 107
(E)-N-Methyi-{(4-[3-ox0-3-(1 -{3 4-methvlenedioxypheny!)-1.3.4.8-tetrahydro-3-

carbolin-2-yl\propenyllbenzenesulfonamide

The same method as employed in the preparation of Example 20 but starting
20 from (E)-4-(N-methylsulfonamide)cinnamic acid gave after recrystallization from

EtOH:H,0 the titie compound as white crystals in a 79% yield.

MP: 162 °C. )

Analysis for CagH2sN30s. 0.4EtOH:

Calculated: C,64.78; H,5.17; N,7.87;
25 Found: C,64.46; H,4.82; N,7.76%.

Example 108
(E)-1-[1-(3.4-Methylenedioxyphenvl}-1.3.4. S-tetrahvdro-B-carbolin-2-yl]-3-(3-
hydroxy-4-acetylphenyl)propene-i-one

30 The same method as employed in the preparation of Example 20 but starting
from (E)-3-hydroxy-4-acetylcinnamic acid gave after recrystallization from EtOH
the title compound as yellow crystals in a 87% yield.
MP: 217-218 °C.
Analysis for CygH24N20s:

35 Calculated: C,72.49; H,5.03; N,5.83:




Anal ysis for (Jerr]Herr]C Nerr]O: Cal cul ated: C, 70.97; H, 4.63;
N, 6.13 Found: C, 70.65; H,4.63; N, 6.16% 25 Exarrpl e 103
(B) - 1-[ 1- (4M@RIUBRY phenyl ) - 1, 3, 4, 9-tet rahydro-[err] - car bol i PCIERITOZT(2- ch
| or o- 5- ni t rophenyl ) propene-1 -one The sane net hod as
enpl oyed in the preparation of Exanple 20 but starting .30 from
Internmediate 2 and (E)-2-chloro-5-nitrocinnamic acid gave after
recrystallization from 2-propanol the title conpound as a yel |l ow powder

white in a 18%yield. MP: 136- 138C. Anal ysi s
for Jerr]Herr]ONerr](err]. O. 2H[§‘?r] 0: 35 Cal cul ated: C, 65. 98;

H, 4.59; N, 8.55; WO 97/ 43287

PCT/ EP97/ B207Ad: C,72.24; H,5.25; N,5.53%. 80

Found: C, 65.91; H 4.4; N 8.42% Exanpl e 104

(B)-1-11-(3, 4- NEtth ened| oxvphenyl)-1, 3,4,9-tetrahydro-[err]- carbol i n- 2- y1]
-3-(2, 6- xample 10 I chl or ophenyl )propene 1 one The sane net hod as
enpl oyed [m-{he. Q@Wﬁﬁb@éhﬁfur’éﬁaﬂl)? 2y bu&tréﬁgrbtgz@arbonn-z-yq-ﬁrggm
(B)-2,6-di'C oCl M C_acl d gave aiter recrystaltization irom cycl ohexane
the titl eSO \PFOPENBLEBR in a 41%vyi el d. MP: ~ 118- 120

[err]C. 1Whe sameAfﬁé!h‘bﬁil &s fe@rﬁpléﬁ{r&l iy the rpréfhiagion] o Bxahplee 0] buQs%‘Hhﬂgr] O
CNi?ISf:glgoa/te rom ?rﬁermé@?(tf ]I§ ﬁ:ﬁ? @-Z-CNOFO 5- nxt'r:oc:r[s]r(mjam% 630%4 gglve a%t’er

(B)-1-[1- (e}:rzastmmwberimm &tPphid: ) I($5:5) 3ha title teompaiupd as yellow -orpstatd ima2- yl |
-3-(4- %, |84dTEt hyl am nonet hyl phenvl ) propene-1 -one A sol ution
of (E)-1- ?_ZL ¥3 nmet hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-
2-%1-3- (MFTTB %34/7Gni normet hyl phenyl ) propene-1-one (0.46 g, 1.1 rmmol),

Analysis for Ca7H22CIN3O,. 0.5(H,0:MeQOH):
Calculated: C,66.08; H,4.55; N,8.36;
Found: C,66.3; H,4.52; N,7.94%.

15 Example 110
(E)-1-11-(3.4-Methylenedioxyphenyl)-1.3.4 9-tetrahydro-3-carbolin-2-y{}-3-(2-
hydroxyphenyl)propene-1-one
The same method as employed in the preparation of Exampie 20 but starting
from (E)-2-hydroxy cinnamic acid gave after recrystallization from EtOH:H,0, the
20 title compound as white crystals in a 47% vyield;
MP: 154 °C.
Analysis for C27H22N204. 0.6H,0:
Calculated: C,72.18; H,5.2; N,6.24;
Found: C,72.19; H,4.93; N,6.13%.

25
Example 111
(E)}-141-(3.4-Methylenedioxyphenyl)-1.3.4 S-tetrahydro-f-carbolin-2-y1}-3-(3-
nitro-2-piperidin-1-ylphenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
30 from intermediate 37 gave after recrystallization from MeOH the title compound
as yellow crystals in a 31% yield.
MP: 162-163 °C.
Analysis for CaaHoN4Os. 0.2H;0:
Calculated: C,65.52; H,5.84; N,9.55;
35 Found: C,65.9; H,5.49; N,9.58%.




NaBH err]CN (0.14 g, 2.3 mol) and acetic acid (0.11 nlL) in 20 nL of MeCH

was 20 at rt for one hour. The reaction m xture d

with 50 nL of @UJﬁﬁﬂ;v aqueous saturated sol ution of NaHCCB\ﬁé-x racgl on

wi th 2x30 nL of DCM washing with brine, drying over

Na[err] SO err] and concentration in vacuo gave a resi due that was

purified via flash chromatography of silica gel using DCM MeOH

(97:3) as eluting solvent. Recrystallization from DCM cycl ohexane 25

gave the title conmpound (0.05 g, 10% a83a white powder. MP: 201

[err] C Analysis for CJerr]Herr]C[err]Nerr]O[err]. 0.5 err]O:

Cal cul ated: C, 73.4; H,5.95; N, 8. 85; Found: C. 73.66; H,5.82;

N, 8. 57% 30 A stirred solution of Exanple 23 (0.5 g, 1.0 nmmol) in

MeOH was r efBxaxede wilh met hylamne (1.6 nm., 1.5 equiv., 33%in

ELO) for ong oyl SYAR btlifan-5-y11-1,3.4, 94RG4AVBRYE-defbofin blyf-3-
g-tetranyaro-|Terr|-cdroort -

4- met hyl enedto —3
2- yI] 3- (4- peen P4 phenyl)propene 1-one (0.46 g, 90% .

4 43287 The same method as employed in the preparation of Example 1 but stamn from
PCT / 97/ 02277

[err]H NVR (ristnpdiate 102@@\/%4%‘58’[@915*%“@6*4% franp EXQH tpg titie F?Pm@o@di 255
(m 3H) 7. $inite Erystals in a 5264yielt) , 7.4-7.1 (m 3H), 7.0-6.85 (m 2H),

6.8-6.6 (dd F; 05C9 (s 2H), 4.2-4.1 (br d, 1H), 3.5 (s+m 4H),
3.05-2.85 (MF2 Exanpl e 106

(BE)-1-[ 1-(3A416M51$1f,drem@dubk@@henyl )-1,3,4,9-tetrahvdro-[err]-carbolin-2-yl]
3-( o] 1-one The sane net hod as
errplﬁg/ed in %Ul%fédqﬁ ??l oh O?QEXR%]EG 20 but starting from

(E) - 3- net hyF@NﬁﬁaEﬁgg 8di . YBONS8L%- recrystal i zation from MeCH the title
10 conpound as a white powder in a 67%yield. MP: 196

[err] C lysis for CJerr]JHerr]Nerr]O[err]:

Cal cul at ed: Eé,-ﬂlﬂ-@EE}QH 5.54; N, 6.62; Found: C, 76.76; H,5.56;

N, 6.33% 15(F)-1-] 1-(4—!505@%?@%71.3,4.9-tetrahvdro-ﬁ-carbolin—2-vll-3i3—

(E) %I\/Et hv tr -1 3- 0X0- 3- 3(3 - met hyl enedi oxyphenyl ) -1, 3, 4, 9-tetrahydro- [
err]- op = openyl ] benzenesul f onam de The
sanme net hod Tas saarpb(memqmas fenplopediiatthe rprepatmmpbe EXomple 20 dut istgrt@g

]‘: r gm (B) - 4- glmahianhauidienamafe) &)\ MHIattseiftadidad s ghie aft&GCracy &t ZRidon
from EtOH the title compound as yellow crystals in a 54% yield.
MP: 185 °C.
20 Analysis for C2gH27N;03:
Calculated: C,74.82; H,5.85; N,8.03:
Found: C,74.43: H.5.84; N,9.17%.

Example 114
25 (E}-1-{1-(2 3-Dihydrobenzofuran-5-yi}-1.3 4, S-tetrahydro-fi-carbolin-2-y!]-3-(3-

nitrophenylipropene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 10 and (E)-3-nitrocinnamic acid gave after recrystailization
from EtOH the title compound as white crystals in a 35% yield.
.30 MP: 174-176 °C.
Analysis for CzsH2:N304. 0.1H,0:
Calculated: C,71.97; H,5.0; N,8.99;
Found: C,71.78; H.4.89; N,8.83%.

35 Example 115



EtOH: Herr]Othe title conpound as white crystals in a 79%yi el d.

MP: 162 [er Analysis for CJerr]Herr]Nerr]Ofer 4Et OH:

Cal cul at ed: R’%?%’Ai“%’ H 5.17; N, 7.87; 25 Found: C, 64. 46; ‘14112113%92"’02277

N, 7. 76% Exanpl e 108 (E

) 1-[1- (3, 4- Met hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]-3
3- hydr oxy- 4- acetylphenvl)propene 1 -one 30 The sane

nmet hod as enployed in the preparation of Exanple 20 but starting

from (E)-3-hydroxy-4-acetyl cinnamc a % gave after recrystallization from

Et OH the title conmpound as yellow crystals in a 87%yiel d.

MP. 217-218 [err]C. Anal ysis for err]H[err]N[err]O[err 35

Cal cul at edfE)gR1-404(3 A:-Metinlenediogphenyl}-1.3 4. 9-tetrahydro- -3-

PCT/ EP97/ O ipropene-1-one 82

Found: C

(E)-1-[1- (”éh@ssmﬁ/wleb*tf&@%ﬁmpéweﬁmtjwelprﬁparaétoneqf %Wﬂﬁ"@‘{@%fta@&ﬁ%mom 2-y
1]-3-(2- ﬁttermed!af‘ehhgr%a\fe ifter 9pbERYAIRtRPEOmL EtOREthe title compbandaa®

met hod as e din ﬁdg(%regl%ratlon of Exanple 20 but starting

from I nt er WRHE S1¥stals BALYEYI8IA | or 0-5-ni troci nnanic acid gave after
recrystal | MpPa23en233 e@n Et OH: H20 (95:5) the title conpound as yel |l ow

crystal s i 10 MP: 154[err] C Anal ysi s
for C[err]é{'%lyﬂs(ﬁoﬂlféﬁ éf%¥ EQ °5( Hoo: MeOH) : Cal cul at ed:

C, 66. 08; WalwteduemﬂHS N6$ und: C,66.3; H,4.52; N, 7.94% 15
Examf" e 11@oﬂnﬁ{/bc 76.2; H5.27, N.6.77%

(E) [1(3 oXyphenyl)-1,3,4,9-tetrahydro-[err]-carbolin-2-y1]
[e]p?' = - (Cbxﬁpﬁ%rMﬁPﬂiﬁopene 1- one The sane nethod as
errpl oyed in the preparation of Exanple 20 but starting from

(E)-2-hydroxy cjnnam c acid gave after recrystallization from Et OH H20, the
20 titﬁ—éégglﬁpbﬂd as white crystals in a 47%yield;

(E)-(S)-1-[1-(3 4-Methvienedioxyphenyl)-1.3.4.S-tetrahydro-3-carbolin-2-y!l}-3-
phenyipropene-1-one

15 The same method as employed in the preparation of Example 1 but starting from
Intermediate 18 gave after recrystallization from iPrOH the title compound as
white crystals in a 32% vyield.
MP: 235-236 °C.
Analysis for C2;H;2N20;. 0.1H,0:

20 Calculated: C,76.43; H,5.27; N,6.6;
Found: C,76.26; H,5.21; N,6.61%.
[a)p?' = 378 (c = 0.5, MeOH). -

Example 117

25 (E)-1-[1-(4-Methoxyphenyl}-1.3.4 S-tetrahydro-f-carbolin-2-yi}-3(3-
nitrophenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 2 and (E)-3-nitrocinnamic acid gave after recrystallization
from EtOH the title compound as yellow crystals in a 63% yield.

30 MP: 227 °C.
Analysis for C27H23N304. 0.1EtOH:
Calculated: C,71.32: H,5.19: N,8.17;
Found: C,70.96; H,5.14; N,9.23%.

35 Examgle 118



MP: 154 [err]C Analysis for CJerr]Herr]Nerr]O[err]. 0.6Herr]0:
Cal cul ated: C 72.18; H,5.2; N, 6. 24, Found: C, 72.109; : -
N, 6. 13% 25W09743287 Exanple 11 1 Petmpsrnnr
(E)-1-[1-(3, 4- Met hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]
-3-(3- ni tro-2-pi peridin-1- yIphenyI)propene 1 -one The
sane nethod as enployed in the preparation of Exanple 20 but starting 30
frominternediate 37 gave after recrystallization fromMeOH the title

conpound as yellow crystals in a 31 %yield. VP:
162- 163 [err] C Anal ysis for (Jerr]Herr]Nerr]O[err].
0.2H err]O0: Cal cul ated: C,68%2; H 5.84; N 9.55; 35 Found:

C,65.9; H5.49; N 9.59% WO 97/ 43287
PCT/ EP97/ 0P Y-[1-(4- - -2 -chloro-5- g3

Exarrpl e 11 '
O I TR D d b IR BRI SRR

t he prepar &oion Intermrdiate e 61 Bod s&EérZ-ph@ra-ﬁmﬂrocmnam!c acift el9AvEi a@Rero
gaves af t er ré@éﬂﬁﬂ%ﬁhéh Zf?dm OE'th Qe Eﬁt@"cbﬁﬁgﬁhﬂ'@s eopEiAchovder in a 57%

white crysta In a 52%y 190 [err] C Anal ysi s
for CJerr] err O[err] 10 Cal cul ated: C, 79.98; H 5.75; N, 6. 66;
Found: C, 7 %42 1 28386: N, 6.62% Exanpl e 113

(E)-1-]1- (Anbg@wmﬁzphgmmge; 3,4,9-tetrahydro-[err]-carbolin-2-yl]-3-(3-
15 l) Y n The sane nethod as enpl oyed
inthe p a??cq{]loé o?%ﬁﬁﬁég’ogﬁa starting fromlnternedi ate
11 thd (E) SuAFt ¢ &8 fdtide %rc’?"@ Ybe after recrystallization from
EtOH the title conmpound as yeIIow crystals in a 54%yield.

Example 118

tetrahydro-B-carbolin-2-ylipropenyllbenzamide

15 The same method as employed in the preparation of Example 20 but starting
from Example 70 and tetrahydrofurfurylamine gave after recrystallization from
EtOH the title compound as a white powder in a 30% yield.
MP: 172-173 °C.
Analysis for C4aHa3N3Os. 0.4H,0:

20 Calculated: C,71.18; H,5.76; N,7.55;
Found: C,71.1; H,5.88; N,7.45%.

Example 120

25 The same method as employed in the preparation of Example 1 but starting
from Intermediate 9 and tetrahydrofurfurylamine gave after recrystallization from
EtOH the title compound as white crystals in a 51% yield.
MP: 223 °C.
Analysis for C,gHogN,O. 0.4H,0:

30 Calculated: C,81.81; H,6.34; N,6.58;
Found: C,81.87; H,6.34; N,6.5%.

Example 121

35 acetylphenyl)propene-1-one



MP: 195 [err]C 20 Analysis for CJerr]Herr]Nerr]O[err]:

Cal cul at ed: , H,5.85; N, 9.083; Found: C, 74. 43, 84 .

N, 9. 1. 7% wo §flesie; Exanpl e 114 25 FotkRnltir
(E)-1-[1-(2, 3-Di hydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin-2-y
1]1-3-(3- ni t rophenyl ) pr opene- 1- one The sane net hod as
enpl oyed in the preparation of Exanple 20 but starting from
Internmediate 10 and (E)-3-nitrocinnamc acid gave after recrystallization
fromEtOH the title conpound as white ggystals in a 35%yield. 30 VP:
174-176 [err]C. Analysis for Cerr]Herr]Nerr]O[err]. 0.1

H err]O: culated: C 71.97. H 5.0;..N, 8..99; Found:
010 e gpm BEHL 8 i i it o 20 QA
97/ 43287 from 3-acetylcinnamic acid (prepared according to the procedure of
PCT/ EP97/ O

(B)- (R - 1-CEAILL b eh§8n SR 744740 g8 sy arastaliz3ion ism i n- -
-yl ]1-3-  EtOH the tithsrophpolwssbas a yediow powder in a 43%eyielde net hod as enpl oyed

in ghe prepprggyop of Exanple 1 but starting from I nternedi ate 19
gave after reécrystallization fromEtOH the title conmpound as 5 white
crystal s iAnalysBupy CostdrsCIN2Ou MP: 232-233 [err]C. Anal ysi s
for (err]theisdtdhecridber H]s. 91,2403 O: Cal cul ated: C, 76.11;

H 5.3, N6.57, F : 76.2; H 5.27;, N 6.77% 10

[[err]] D] &iPyne: GJ@Q:&;&?%?@@M . Exanpl e 116

(B)-(S)-1-[1-(3, 4- Met hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-2
- yHb 3- Example 1£)£|enyl pr opene- 1-one
{E)}-1-01-(2.3-Dihydrobenzofuran-5-yl}-1.3.4 S-tetrahydro-B-carbolin-2-y)}-3-(4-
(2-dimethyiaminoethoxy)phenyl}propene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 10 and Intermediate 25 gave after recrystallization from
15 CHaCN the title compound as white crystals in a 37% vield.
MP: 146 °C.
Analysis for C3;H33N30s. 1.5H,0:
Caiculated: C,71.89; H,6.79; N,7.86;
Found: C,72.04; H,7.09; N,7.93%.

20
Example 123
(E)-4-[3-Ox0-3-{1-(4-methoxyphenyl}-1,3.4 S-tetrahydro-f-carbolin-2-
yilpropenyllbenzoic acid_methyl ester
The same method as employed in the preparation of Example 20 but starting
25 from Iintermediate 2 and (E}-4-(2-carboxyvinyl)benzoic acid, methyl ester gave
after recrystallization from EtOH the title compound as yellow crystals in a 73%
yield.
MP: 189 °C.
Analysis for CygH3sN,04. 0.1ELOH:
30 Calculated: C,74.44; H,5.69; N,5.95;
Found: C,74.1; H, 5.65; N,6.01%.

Example 124
{E}-1-[1-(3.4-Methylenedioxyphenyl)-1.3.4 8-tetrahydro-3-carbolin-2-vl1-3-(4-

35 methy!-3.4-dihydro-2H-benzo(1 4loxazin-6-yllpropene-1-one




15 The sane nethod as enployed in the preparation of Exanple 1 but

starting fro Internedi ate 18 gave after recrystalli | m
i PrOH t he tlﬁoe”(l:“grzr%’ound as white crystals in a 32%%’#@%&{%
MP: 235-236 [err]C Analysis for CJerr]Herr]Nerr]O[err]. 0.1
H20: 20 Cal cul ated: C 76.43; H,5.27; N, 6. 6; Found: C, 76. 26;
H 5.21; N, 6.61% [[err]]Dlerr] =378 (¢ = 0.5, MOH).

Exanpl e 117 25
(E)-1-[1-(4-Met hoxyphenyl)-1, 3,4,9-tetrgthvdro-[err]-carbol in-2-yl]-3(3-
ni trophenyl ) propene-1 -one The sanme nethod as enployed in the

() 5 i t roeinaafis Teingd o briidiad PRins erepareyap) G ExMBE"20 S fe,

thetitle dorpdotermesdiztel :Ba)\gaaewftail recrystalliggtory froimd EtQH the titieRongsund
C. H N 0 . 0.1 EtOH:

[C:Ir(r:LI at ed: asé’e)&c"%gwgr%” 3 ﬁg@%\(g%r] Lerrl [errFLuLg:”]C, 70.96: H, 5. 14:

N, 9.23% 231-28Hppl e 118 WO 97/ 43287

PCT/ EP97/ 0 85
(E)- E [ 1- (ﬁﬂeﬁ's?ﬁ?g 1Etot*.(;[:trahydro [err]-carbolin-2-yl]-3-(2-chlo
r o- 5- CUH“F § 1)"6 ’(arNe- Sdhe The sane method as

enpl oyed i reduiRd: I, gRBAH 650N Bxamgpl e 20 but starting from
Intermediate 6 and (E)-2- ‘chl or o-5-ni troci nnam ¢ aci d gave after 5

recrystallization fromEtOH the title conpound as a yell ow powder in a 57%
yi el d. ExamplsPt2211- 213 [err] C Anal ysis for

%5?}%1 H[Cegrk ' &yphenvﬁa{ 84 84&fanydrod8cdbolibiZtyfia-»8- 9 10
hydroxy-5- mtroohenyl)propene 1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 39 gave after recrystallization from EtOH the title compound
as yellow crystals in a 30% yield.

15 MP: 205 °C.

Analysis for Ca7H23N30s. 0.6EtOH:
Calculated: C,65.78; H,5.14; N,7.94;
Found: C,65.52; H.,4.98; N,8.04%.

20 Example 126
{E)-4-[3-Ox0-3-[1-(2 3-dihydrobenzofuran-5-yl)-1.3 4.9-tetrahydro-f-carbolin-2-
ylipropenyllbenzoic acid. methyl ester
The same method as employed in the preparation of Example 20 but starting
from iIntermediate 10 and (E)-4-(2-carboxyvinyl)benzoic acid, methy! ester gave
25 after recrystallization from EtOH the title compound as white needlies in a 88%
yield.
MP: 186 °C.
Analysis for C3oH6N,04. 0.2H,0:
Calculated: C,74.73; H,5.52; N,5.81;
30 Found: C,75.45; H, 5.38; N,6.07%.

Example 127
(E)-4-13-Ox0-3-{1-(4-methoxyphenyi)-1.3.4 S-tetrahydro-B-carbolin-2-

llpropenvlibenzoic acid




Exanpl e 119 (E)-N-(Tetrahydrofura

n- 2-yl net hyl x0- 3- (1- (3, 4- net hyl enedi oxy) -1, 3, 4, 9- t et rahvd
ro-[err]- ca‘%%éwkﬁﬁ?yl ) propenyl ] benzamni de 15 The same nBEHBBRI742277
enpl oyed in the preparation of Exanple 20 but starting from

Exanpl e 70 and tetrahydrofurfuryl am ne gave after recrystallization from
EtOH the title conmpound as a white powder in a 30%yield. VP:
172-173 [err] C Analysis for (Jerr]Herr]Nerr]Jerr]. 0.4Herr]C
20 Cal cul ated: C,71.18; H, 5.76; g87. 55; Found: C, 71.1;
H,5.88; N 7.45% Exanpl e 12

(B)-1-[1- (I ndan-5-yl)-1,3,4,9-tetrahvdro-[err]-carbolin-2-yl]-3-phenyl prooe
ne- 1-one 2§he sameThethnahss mmplogedsnetimgl pgparation: ok Exaepde a1 but startirgnpl e

1 but stargpg g Example 1ié°§é¥é‘t5ﬁ8iedr'e%h%t§|§%g:ﬁ eﬁéﬁ“”ﬁé@@ﬂférx é‘mtxﬂs

gave after recrys | zati o e conpoun whi t
crystal s i ROBPSLASR @rey powder in 3% yield, Anal ysis for

derr] H[ er N]FN[ﬂ{‘,T_]]Qg °¢. 4Herr] G 30 Cal cul ated: C, 81.81; H, 6.34;

N, 6. 58 ngqgf\g&m H 6.34; N, 6.5% Exanpl e 121
(E)51 [1 ( Bnalysis faf) 5y Qﬁphenyl)-l 3,4,9-tetrahydro-[err]-carbolin-2-yl]
-3-(3- 35 Calcdaridy NBZt His G5e NGB, 319@”‘9 WO 97/ 43287

PCT/ EP97/ 02277 86

The sane PH 88 g’ Aé?rpﬁo?/ga Nne‘ PKZ preparation of Exanple 20 but starting
from 3-acetylcinnam c acid (prepared according to the procedure of

C el and, G Exaﬂw I%%B Chem 1969, 34, 744-747) gave after recrystallization

from he title corrpound as a eIIowpovvder |na42%y|eld
5 10 MPE44 3ixo-Bef1-(2,3-dihvdrobemzgfyan-6 <. Pitel RICS 2]
Cal cul at edy|jsropenPfibehtdic 2kid N 6. 03; Found- C, 74.85; H,5.28;

N, 6. 1%

The same method as employed in the preparation of Example 31 but starting
from Example 126 gave after recrystallization from MeOH the title compound as
white crystals in a 53% yield.

15 MP: 222-224 °C.
Analysis for CogH2sN2Ou4:
Calculated: C,74.98; H,5.21; N,6.03;
Found: C,75.21; H,5.3; N,6.21%.

20 Example 129
E)-1-[1-(Benzofuran-5-yl}-1.3.4.9-tetrahydro-B-carbolin-2-yl}-3-phenvipropene-
1-one :
The same method as employed in the preparation of Example 1 but starting from
Intermediate 12 gave after recrystallization from EtOH the title compound as
25 white crystals in a 35% yield.
MP: 241-242 °C.
Analysis for CpsH22N202:
Calculated: C,80.36; H,5.3; N,6.685;
Found: C,80.44; H,5.3; N,6.89%.

30
Example 130
(E)-3-[3-Ox0-3-{1-(3,4-methylenedioxypheny!)-1.3.4 S-tetrahydro-fi-carbolin-2-
N-propenyilphenyhtrifluoromethanesulfonic acid, pheny! ester




10 Exanmpl e 122

(B)-1-[1-(2,Woyhyrobenzof uran-5-y1)-1, 3, 4, 9-t et rahydr o-[ err pcempdabins 2-y
1)]-3-(4- (2-di net hyl am noet hoxv) phenyl ) pr opene-1 -one

The sane nethod as enployed in the preparation of Exanple 20 but starting
fromlInternediate 10 and Internedi ate 25 gave after recrystallization from

15 CH3CN the title conmpound as white crystals in a 37%yvyi el d.

MP. 146 [err]C Anal ysi s for C[gerr] Herr]Nerr]O[err]. 1.5Herr]O0:
Cal cul at ed C,71.89; H6.79; N 7.86; B8 Found: C, 72.04; H, 7.09;

N, 7. 93% Exanpl e 123

(E)-4-[3- 06%3 shrhe( Aetid dal%ymépgﬂeh i the? %ﬁé?’éﬁé\'h)tﬂr@cdrﬂpll’e] 20 asdodtirtirdy

yl ] propenyl ] benzoic aci te ;J' gﬁﬁ@t}sﬁt{]ﬁ?&%s er%cgyed
in the pr eﬁmﬂntﬁﬁm@ﬂ‘%ﬁa"rﬁ)QéV?@%tFBEWéF"N‘@'% rom =

and (E)-4- (& \pﬁlwg@g\{gigyhm%gdam d, nethyl ester gave ' after
recrystalli zatl og'\krom EtCH the title corrpound as yellow crystals in a 73%
yi el d. 189 [err]C Anal ysi s for

Clerg]lH er rA;M}@g;g]f@[ €5H,: F M08 Cot2H30: Cal cul ated: C,74.44; H, 5. 69;

(NE)5 S25[1 (§§ﬂcm%§%§§0§§ﬂ§hﬂ%w§§ﬁ254 g?e?rloa/ohydro [err] - carE)tigIm)l ° 124

in-2-yl]-3-Kaund3®,58.84; H,3.71; N,4.3%.
met hyl - 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl ) propene- 1- one
WO 97/ 43287

PCT/ EP97/ OM_LCL 87
The4pane : 0 ' BrePE ' s ivphepalit- Dl [-3{4-(24 ng
fromlnter er recrystallization fromEtOH the title
conpound Rropeae-l-one 5 6994 vi el d. MP: 231-232

[err]C. 5 The sam@fm'leytsm@ a‘soemﬁlayadj i the phémaraiion exfrExaropieERQHpuUt starting
Cal cul ated:¢ G &2 HyaradetthbxySoRdny! (prepared 2Bt g Yo’ the> brotbdured of

N, 8. 44%
Oku,T.; Kayakiri,H.; Satoh,S.; Abe)Y.; Sawada)Y.; InoueT,; Tanaka,H.; EP
15 622361) gave after recrystallization from EtOH the title compound as white
crystals in a 57% yield.
MP: 136 °C.

Analysis for CsHzsN20s. 1.2EtOH:
: Calculated: C,58.58; H,3.76: N,4.88;
20 Found: C,58.84: H,3.71: N, 4.3%.

Example 132 )
(E)-1-[1-(Benzofuran-5-yl-1,3 4 S-tetrahydro-B-carbolin-2-yi}]-3-(4-(2-
dimethylaminoethoxy)phenyl\propene-1-one

25 The same method as employéd in the preparation of Example 20 but starting
from Intermediate 12 and Intermediate 25 gave after recrystallization from
CHJCN the title compound as white crystals in a 23% yield.
MP: 159 °C.
Analysis for Ca;H31N3Os. 0.1H,0:

30 Calculated: C,75.75; H,6.2; N,8.28;
Found: C,75.58; H,5.97; N,8.35%.

Example 133
{E)-1-[1-(3.4-Methylenedioxyphenyl)-1.3 .4 9-tetrahydro-R-carbolin-2-y!}-3-(2-

35 dimethylaminophenyl)propene-1-one




Exampl e 125 10 (B)-1

-[1-(3.4- M } oxvphenyl)-1, 3,4,9-tetrahydro-[err]-carbal L= -3-(2
- %gﬁf}gs} 5-ni trophenyl ) propene-1 -one Tﬁlleéfs}gﬁggyolﬁ%?hod
as enployed in the preparation of Exanple 20 but starting from

I nternedi ate 39 gave after recrystallization fromEOH the title conmpound
as yellow crystals in a 30%yield. 15 MP. 205 [err]C

Anal ysis for (Jerr]Herr]Nerr]O[err] 0.6EtOH Cal cul at ed:

C 65.78; H 5.14; N, 7.94; Fougd: C, 65.52; H 4.98; N 8.04% 20
Exanpl e 126 (E)-4-[3-0xo-3-[1-(2, 3-di hydr obenzof ur an- 5- vl

-1, 3,4, 9-1tetrahvdro- - | in-2: . ' I d,
hethyl oot e Same metdd 1 EHial8red fadhe Preraratipectt FRERER LRAVOEIINGT
Exanpl e 20frbmt (Eyt2udimetinylaminocinnanfic @uid nprexpaesd ateortthgtulthe procedure of

Fotrystal | CORE R om EREINBRAT. 't (Fitteis o dSB2 o 2ok 80 Ao

yi el d. recrystallization Seohdvie P8l H.O the title dumapgsics akoa yellow powder in a

Clerg ] H ersl%l[ﬁé"é Oferr] 0.2H err]O0: Cal cul ated: C, 74.73; H,5.52;
N, 5.81; 30 ound: C, 75.45; H 5.38; N, 6.07% Exanpl e 127
(E) - 4- [ 3- 6= 3721°G-4- et hoxyphenyl ) -1, 3, 4, 9-t et rahydro-[err]-carbol in-2-
yl]pr ODGHYAMI@??B?SOI‘O? GHEN;03: WD 97/ 43287

PCT/ EP97/ 0227 88

The same neflfHRtES: Cnif-Boel 3-A5t Ne-BPeparati on of Exanple 31 but starting
from ExanpfFeul@:3C JavES;afi S5eB5 rN@&9%t al 1 i zation from MeOH: Herr]0 the title

conpound as a grey powder in a 43%yield. MP. 147-149 [err]C. 5
Ang}e)ysi s for JQerr]Herr]Nerr](err]: Cal cul ated: C, 74. 32;
H, 5.35; N, le 134 Found: C,74.3; H5.37; N, 6.07%

(E)-1-11-(3.4-Methvyienedioxyphenyl}-1,3.4.9-tetrahydro-B-carbolin-2-y!1-3-(2-
piperidin-1-yiphenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
15 from (E)-2-piperidin-1-ylcinnamic acid (prepared according to the procedure of
Suschitzky,H.; Hollywood,F.  Synthesis 1982, 662-665) gave after
recrystallization from MeOH:H,O the title compound as a yellow powder in a
37% yield.
MP. 129 °C.
20 Analysis for CazHasN3Oa:
Caiculated: C,76.02; H,6.18; N,8.31;
Found: C,75.66; H,6.18; N,8.29%.

Example 135
25 (E)-4-[3-Ox0-3-[1-(benzofuran-5-yl-1.3.4 9-tetrahydro-3-carbolin-2-yl}-propenv(}-
benzoic acid, methyl ester
The same method as employed in the preparation of Example 20 but starting
from Intermediate 12 and (E)-4-(2-carboxyvinyl)benzoic acid methyl ester gave
after recrystallization from EtOH the title-.compound as yellow crystals in a 76%
30 yield,
MP: 221 °C.
Analysis for CipH24N204:
Calculated: C,75.62; H,5.08; N,5.88;
Found: C,75.75; H,5.31; N,5.86%.

35



Exanmpl e 128 10
(E) - 4- [ 3- Ox0y3g bdafxgy 3- di hvdr obenzof uran-5-yl)-1, 3, 4, 9-tet rahygf‘,%;%ﬁ;@z;,;ar
[ net hod "as

bol i n-2- yl ] propenyl ] benzoi c acid The sane

enpl oyed in the preparation of Exanple 31 but starting from
Exanpl e 126 gave after recrystallization from MCH the title conpound as
white crystals in a 53%yield. 15 MP. 222-224 [err]C.

Anal ysis for (Jerr]Herr]Nerr]O[err]: Cal cul ated: C, 74. 98;

H 5.21; N 6.03; Found: C,75.244 H 5.3; N, 6.21% 20 Exanpl e
129
(BE)-1-[1-(Benzofurap-5-yl)-1,3,4,9-tetrahvdro-[err]-carbolin-2-yl]-3-phenyl
pr opene- Eﬁ@ﬂgﬁilg—-one The sane nethod as enployed in the
preparati on@y@m@zbmuh-man 13, 4.9-fetramydro-B-carbolin-2tdi-Besiabebehvilay e
after recrygta Jzatlton fromEtOH the title conpound as 25 white
crystals iniﬂﬂgy%ﬁgﬁgld. MP. 241-242 [err]C. Anal ysi s

for 'Cl er r | Hiee rdanieméthpdrag employed in thegrepacation: ofcEgamps:s 3f, Butstaxtisg69;

Foung G, 80{56@‘%%%8%41#% §ﬁ§$%e?9ec stallizati QW Athe titlerccc))_erou d as

(E)-3-[3- _ enedi oxvphenyl , 3, 4,9-tetrahvd err]-carbo
lin-2- yellow cpistalgrin Yfelyiel@ny!l Yt ri f | uor omet hanesul foni ¢ acid, phenyl
ester - 283 °C. WO 97/ 43287

PCT/ EP97/ 02277 89

The same mefRBESESTOEGapldyleOs - 8HeCpr epar ati on of Exanple 20 but starting
from I nt er ngdicail&ted0COE3.60aHI4B4 rRE 931 al | i zation fromEtOH the title

conmpaund ) it , in a 38%vyield. MP: 169
[err]C. 5 Found'Aggls%yé\?sH%oﬁ'ﬁ%raér?{‘—’l[ err]Fl[err]Nferr]O[err]S. 0.2H err]O:

Cal cul ated: C,58.58; H 3.76; N, 4. 88; Found: C, 58.84: H, 3.71;
N, 4. 3% Example 137

(E)-4-[3-Ox0-3-{1-(3.4-methylenedioxyphenyl)-1.3 4,9-tetrahydro-f-carbolin-2-
ylpropenyliphenyhtrifluoromethanesutfonic acid. phenyl ester

15 The same method as employed in the preparation of Example 20 but starting
from Intermediate 41 gave after recrystaliization from EtOH the titie compound
as white crystals in a 51% vyield.
MP: 254 °C.
Analysis for CpH2:F3N,06S:

20 Calculated: C,58.95; H,3.71; N,4.91;
Found: C,58.79; H.3.8, N4.77%.

Example 138
(E}-1-[1-(3.4-Methvylenedioxyphenyl)-1,3 4 8-tetrahydro-{3-carbolin-2-yl}-3-(2-(2-

25 dimethylaminoethoxy)phenyi)propene-1-one

The same method as empioyed in the preparation of Example 79 but starting
from Example 110 and dimethyiaminodiethyl chloride gave after recrystallization
from CHaCN:pentane the title compound as yellow crystals in a 70% yield.
MP: 131 °C. '

.30 Analysis for C3;HaiN1O4. 1.3H,0:
Calculated: C,68.85; H,6.35; N,7.88;
Found: C,68.77; H.6.28; N,7.84%.

Example 139




Exanmpl e 131 10 (BE)-1 -F1 -(3, 4- Met hyl enedi oxvphenvl)-1
,3,4.9-tetrghvdro-B-carbolin-2-vfl-3-f4-(2- .
hydr oxvet ho% #7 | pr opene-1 -one The sanme net hod PEF/ERMOBIE i n
the preparation of Exanple 20 but starting from

(E) - 4- (2- hydr oxyet hoxy) phenyl (prepared according to the procedure of

ku, T.; Kayakiri,H ; Satoh,S.; Abe,Y.; Sawada, Y.; |noue, T.; Tanaka, H ; EP

15 622361) gave after recrystallization fromEOH the title conpound
as white crystals in a 57%y|9§ MP: 136 [err]C.
Anal ysis for Clerr]Herr]Nerr]O[err] 1. 2Et OH: Cal cul at ed:

C 58.58; H 3.76; N, 4.88;, 20 Found: C/58.84; H 3.71: N, 4.3%

Exarrpl e 13B}-1-{1 -{3-Fluoro-4-methoxyphenyl)-1.3.4.9-tetrahydro-8-carbolin-2-yl]-3-

(BE)-1-]1- 1,3,4,9-tetrahvdro-[err]-carbolin-2-vl

)1-3-(4- (= ¢ rbbéfie; él'l'ethyl am noet hoxy) phenyl ) propene-1 -one 25

The same rehsamadnethpl @sceMmpleyerdn pire pagranaban of ERrampie d o Barting &emi ng
from I nt erﬁ%ﬁ%@ﬁ%téz‘l@ J@tﬂﬁe@ﬁﬁaﬁéaﬂé‘r‘(%@ﬁt grc:M%g&bbﬁte%hézmé el "om

CH err]CN the title conpoun e crystals 1n a 23
95[err]G°mp°U”d35Wﬂ Icyr)ésf@sf‘ﬁra@é’r)”]"‘ﬁ{err]N[err]O[err] 0.1 Herr]0: 30

Cal cul ateqapCG125°@5; H, 6.2; N, 8.28; Found: C, 75.58; H,5.97;

N, 8. 35%

8. : I 3 :

(BE)-1-1I- &Eaﬂ%{?{yq:ﬁﬁém@pﬁé@ﬁqi 3,4,9-tetrahvdro-[err]-carbolin-2-yl]
- 3-(2- 35Calculatald: rBx7hyd7am, 6 21h&h§I0B8pr opene- 1- one WO

97/ 43287

PCT/ EP97/ 02277

90 Founijhg'é%r‘%g' #é%‘%dNaes@r{pl oyed in the preparation of Exanple 20
butOstarting from (E) - 2- di met hyl am noci nnanmi ¢ aci d (prepared
accor di ng gh@ntd Suschitzky, H.;  Hol I ywood, F.

Synt hesi s 3 5 aft recr stallization from
MeOH: H20 HE zofuiE iy

(4-( dlmethylammoethog)phenyl)propene 1 -one

The same method as employed in the preparation of Exampie 20 but starting
15 from Intermediate 20 and Intermediate 25 gave after recrystallization from

CH,CN the title compound as white crystals in a 85% yield.

MP: 187-189 °C.

Analysis for C3pHaaN;03:

Calculated: C,75.71; H,6.55; N,B.20;
20 Found: C,75.60; H,6.76; N,8.10%.

[a}p?' =-310 (c = 0.40, CHCla).

Example 141
(E)-1-(2 3-Dihvdrobenzol1.4]dioxin-6-yl}-1,3.4,9-tetrahydro-B-carbolin-2-yl}-3-
25 phenylpropene-1-one
The same method as employed in the preparation of Example 1 but starting from
Intermediate 13 gave after recrystallization from EtOH the title compound as
white crystals in a 39% yield.
MP: 216 °C.
30 Analysis for CaeH24N203. 0.6H,0:
Calculated: C,75.18; H,5.68; N,6.26;
Found: C,75.17; H,5.41; N,6.4%.

Example 142



MP: 172 [err]C Anal ysis for C[err]H[err]N[err]O[err]:.
Cal cul ated: C,74.82; H,5.85; N,9.03; Found: C, 74.75; H, 5. 85; .
N, 8.9% 10 WO974328Eyxanpl e 134 PCT/EP97/02277

(E)-1-[1-(3, 4- Met hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl]
-3-(2- pi peri di n-1- yIphenyI)propene 1- one The sane net hod
as enployed in the preparation of Exanple 20 but starting 15 from
(E)-2-piperidin-1-ylcinnam c acid (prepared according to the procedure of
SuschitzkyH., Hollywood, F. Synthesis 982, 662-665) gave after
recrystallization from MeOH H20 t he tit%3 conmpound as a yell ow powder in a
37% vyi el d. MP. 129 [err]C 20 Anal yS|s for _
Clerr] H err I Q[3Pi Shvikl 3i48:-tetamedmp8-aarigolira2
Found: C, 75,66 0
(E)-4-[3- xo=8=TF*
9- t et r ahvdr dhpesame daethed as ;_emlpyw csrp)éhmqreparatmn of Exampie @CaBLl Startingy |
ESE er t from T&@r:ﬁéﬁi@t@ﬂtdﬁafldammd tdi’atég42 é@aﬂéﬁ?@é@%t&l&é&feﬁ?ﬂ?ﬂ@'@ 20
u artin nt er ne e ¢ yvi nyl ) benzoi c
aci d énat hyl Peanaio! NENY /8T compey @%}"ﬁs‘frﬁﬁ‘l(a@z%ﬂééﬁﬁ EtOH the title
conpound aspmprel1gpw@rystals in a 76% 30 yi el d. MP: 221
[err] C . Anal ys r H[err]N[err]O[err]
Cal cul at ed: A@?‘?’é‘%&‘ %@3‘55{88 Aﬁ%%@l Found: C,75.75; H,5.31;
N, 5. 86% 35Calculated: C,75.25; H,G\BR0IR[ 43487
PCT/ Elpgwlgg% Gnd: C,75.31; H,6.6; N,7.69%. 91
(E)%[B (1-Benzofuran-5-yl-1,3,4,9-tetrahydro-[err]-carbolin-2-yl)-3-0x0-p
ropenyl ] - Example 14Benzoic acid
(E)-1-[1-(3.4-Methylenedioxyphenyl)-1.3 4.9-tetrahydro-B-carbolin-2-y11-3-[4-
pyrrolidin-1-yiphenvllpropene-i-one
The same method as employed in the preparation of Example 20 but starting
15 from Intermediate 43 gave after recrystallization from EtOH.H,O the title
compound as white crystals in a 73% yield.
MP: 154 °C.
Analysis for Cs1H2sN305. 0.6H,0:
Calculated: C,74.11; H,6.06; N,B.36;
20 Found: C,74.22; H,5.97; N,7.97%.

Example 144
{E)-(RY-1-]1-(2 3-Dihydrobenzofuran-5-yl)-1,3.4. 8-tetrahydro-B-carbolin-2-yl}-3-

{3-nitrophenyl)propene-1-one

25 The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and (E)-3-nitrocinnamic acid gave after recrystallization
from EtOH the title compound as yellow crystals in a 51% yield.
MP: 155 °C.
Analysis for CysH23N304:

30 Calculated: C,72.25; H,4.98; N,9.03;

Found: C,72.2; H,5.0; N,8.01%.
{¢lp™® = -347 (c = 0.33, MeOH).

Example 145



The sane method as enployed in the preparation of Exanple 31 but starting

5 fromdsmazpse 135 gave after recrystallization from %iﬁ%zi-ﬁ“ e
conmpound as yellow crystals in a 66%yield.

[err] C Anal ysis for CJerr]Herr]Nerr]O[err] O. 6H[err]0.

Calcul ated: C, 73.59, H 4.94; N,5.92; 10 Found: C, 73.48; H. 4.78;

N, 5. 93% Exanpl e 137

(E) - 4-f3-xo-3-(1- (3. 4- net hyl enedi oxyphenyl )-1, 3,4, 9-tetrahydro-[err]-carbo
l'in-2- yl) propenyl ] phenyl )t rd4 | uor onet hanesul foni ¢ aci d. phenyl
ester 15 The sane net hod as errpl oyed in the preparatlon of Exanple 20
but startl_ yshahl4zation
from Et OH e . Fot T el d.

MP: 254 [ eimiigzol- 1-vlphenvﬂmrmﬂs_ﬂ§ C[ err] H[ er r] F[ er ri]N er r] 0[ er r]s: 20

ﬁalélc%oa/; edhé s%ﬁw@ﬁaet@é a%lem?i%e%lm the preparati&R WtExdmpe: 28: bt stafting

(B)- 1 [ 1- (. IntaTmRcinlect b gaR s reenstalizetian ey G e e fogopeunc 1
-3-62- (2- 2Swhite creétartinyg 89%naeidnoxy) phenyl ) propene-1 -one

sanme mnet ? 8 oyed in the preparation of Exanple 79 but starti ng
from Exarrp'g| P d di met hyl am nodi et hyl chl ori de gave after

recryst al | Agalysigrfor CaoH.4N4OF I0cBRQ err] CN: pentane the title conmpound as

yel l ow cry. | s..LR. % Wi ¢l A, } MP: 131 [err]C 30 Anal ysi s
for err]%@Pfﬁﬁ?eﬁ%{%rw%&ﬂ.hélllfe3r'r] 0: Cal cul ated: C, 68. 95;
H, 6. 35; N Fogsd C,72.67, H4.850Mt1.38%69. 77; H.6.28; N, 7.84%
Excﬁtppl e 139 WO 97/ 43287
E

P97/ 02277 92
Example 146

(E)}-4-13-[1-(2,3-Dihydrobenzo[1,4]dioxin-6-y)-1,3 4,9-tetrahydro-B-carbolin-2-
yi]-3-oxopropenyllbenzoic acid. methy!l ester
The same method as employed in the preparation of Exampie 20 but starting
15 from intermediate 13 and (E)<4-(2-carboxyvinyl)benzoic acid, methyl ester gave
after recrystallization from MeOH the title compound as a white powder in a 35%
yield.
MP: 136 °C.
Analysis for C3pH2sN20s. 0.1H:0:
20 Calculated: C,72.6; H,5.32; N, 5.64;
Found: C,72.31; H,5.26; N,5.74%.

Example 147
E)-1-11-(2.3-Dihydrobenzol1.4]dioxin-6-y1)-1,3.4 9-tetrahydro-f-carbolin-2-y!
25 3-nitrophenyl\propene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 13 and (E)-3-nitrocinnamic acid gave after recrystallization
from EtOH the title compound as a pale yeliow powder in a 83% yield.
MP: 154 °C.
30 Analysis for CaHz3N30s. 0.6H,0:
Calculated: C,68.31; H,4.95: N,8.54;
Found: C,68.41; H,4.87; N,8.61%.

Example 148



(E)-1-]1-(3-Fl uoro-4- rrethoxyphenyl)-l,3,4, O-tetrahydro-[err]-carbolin-2-yl]

- 3- henx@gropene -one The sanme nethod as enployed in
the preparat PShI%HE anple 1 but starting from | nt erREHEBY 740227
gave after recrystallization from DCM cycl ohexane the title 5

conmpound as white crystals in a 66%yield. MP: 122 [err]C.
Analysis for CJerr]JHerr]FNerr]O[err]. O0.4CH err]Cl[err]:

Cal cul ated: C, 71.47; H 5.21; N, 6.08; Found: C, 71.46; H, 5. 27,

N, 6.12% 10 Exanpl e 140
(BE)-(R-1-[1-(2, 3- Di hydr obenzof ur an- 5- yF) 1,3,4,9-tetrahydro-[err]-carbol

I n-2-yl)-3- (4-(2- d| net hyI am noet hoxy) phen I )propene 1 -one
The sane mgEl s Rihvigrabenzolrddiaxinysr - &l SrtetrahnaiosBaarbalinerhti ng
15 - framg. Z‘Hﬁﬁ !a?ﬁﬁo@@w% H r@»‘?o?ﬁré gave af ter

recrystall

crystal s i nhe sampeymethpd as employedyp. thegprepaoatiQrt pféxagpp?e %% Bt 4] @ﬁ%ﬂ&'}@l s

for -C err] kfaph r inkbrefedigeeral and lntermecﬂa%ﬂzfaI ved after Tecrbtalliz8tid®; from
N, 8. 20; 20 Founﬁ C, 75. 76; N, % [[err]]Derr] =

-310° (¢ = Gt N St glcpmpound as é whlte RO |1Q 3 §3% yield.
(B)-1-(2, 3MPHhy4s 60enzo[ 1, 4] di oxi n-6-yl)-1,3,4,9-tetrahvdro-[err]-carbolin-
2-yl]-3- 25 phenyl propene-1 -one The sane nethod as enpl oyed
in the preparation of Exanple 1 but starting from I nternedi ate 13
gave after Exanpletidld i zation fromEtOH the title conpound as

:‘moirt(ca:[g”/]s (191032 RS E%ox phenyl 131?:’%4&133@1 g 1&rb§9n-- 1)-3
gthylaminoeinoxviphemylloronena-i-one 5. 41; N, 6. 4% '

H 5188; N, 6im
Exanpl e 14Zhe same method as emﬁd\@y@a/:ﬁaﬁypreparatmn of Exampie 20 but startmg
PCT/ EP97/ 02277 ?P
rom intermediate 14 and intermediate 25 gave after recrystallization from Pr,0
the title compound as a white powder in a 60% yield.
MP: 103 °C.
15 Analysis for C31H3:FN;0;. 0.4H,0:
Calculated: C,71.49; H,6.35; N,B.07;

Found: C,71.4; H,6.51; N,8.04%.

alpysi s

Example 150
20 (E)-4-{3-[1-(2 3-Dihydrobenzo[1.4]dioxin-6-yl}-1.3 4 .9-tetrahydro-B-carbolin-2-

yl1-3-oxopropenyllbenzoic acid
The same method as employed in the preparation of Example 31 but starting
from Example 146 gave after recrystallization from MeOH the title compound as
a white powder in a 93% vyield.
25 MP: 253 °C.
Analysis for C29H24N205. 0.7H,0:
Calculated: C,70.63; H,5.19; N,5.68;
Found: C,70.78:; H,5.08; N,5.72%.

.30 Example 151
(EX(R)-1-[1-(2.3-Dihydrobenzofuran-5-yl)-1 3 4.9-tetrahydro-f-carbolin-2-yl]-3-
phenylpropene-1-one
The same method as employed in the preparation of Example 1 but starting from
Intermediate 20 gave after recrystallization from MeQOH the title compound as
35 w/hite crystals in a 100% vyield.




(E)-1-[1-(2, 3- Di hydrobenzof uran- 5- yI) 1,3,4,9-tetrahydro-[err]- carbolin-2-v

1)]-3-(4- (2-pyrrolidin-1-yl et hoxy) phenyl ) propene- 1-0
The same metho 7%%28%an oyed in the preparation of Exanple 20 BGT’%’?H?"@?%Q

fromlnternediate 10 and Internedi ate 42 gave after recrystallization from

2- 5 propanol :iPr[err]O the title conpound as white crystals in a
26% yi el d. MP. 152 [err]C Anal ysis for
Cerr]Herr]Nerr]O[err]. 0.5Herr]0 Cal cul ated: C, 75.25; H, 6.69;
N, 7. 74; Found: C, 75.31; H, 6. g N, 7.69% 10 Exanpl e 143
(E)-1-[1-(3, 4- et hyl enedi oxyphenyl )-1, 3,4, 9-tetrahvdro-[err]-carbolin-2-yl]

-3-[4- é)e/rrol I di n-1-vyl phenyl ] phropene- 1-one The sane
net hod as MpI28%edin the preparation of Exanpl e 20 but starting 15
from Int ey\ﬁgwsﬁﬁrﬁsggmogfter recrystallization from EtOH Herr]0 the

title t stals in a 73%yield. : VP:
1|54 [err]Cca’CU'atEdnE y&&&t E‘s%lvgé ﬁsc%err]H[larr]N[err%”q err] 0.6Herr]0:

Cal cul at edFo(nd4CI70.861 1d,9839; MeST3%; 20 Found: C, 74.22; H,5.97;
N, 7. 97/0

(E) (R) 1- [ofs= 33§?E€drog§h§ﬁ¢uﬁ)an 5-yl)-1,3, 4, 9-tetrahydro-B-carbolin-2-y
I]-

(3-ni trophenyl ) propene-1-one 25 The sane nethod as

errpl oyed [ Exggglgqggar ation of Exanple 20 but starting from

i nternmedi a E) - 3- nltrom nnamc aC|d gave after recrystal li zation
from Et OH {He(S * 4. S-tetrahydh eaibalin-2-v)]-3-

'VP 155 [e4-}23d.methwammoéwdwrﬁeﬁmbﬁ@fé-hlﬂr@’r] N[err] gerr]: 30
ul at ed; 72. 25, H 4.

N, d 1% The same T?tg,op] Z]i'abpgpql?yeds IgAhe (p(gepar@tlg@ o%@@q;\plze %O but stamng

Exanpl e 1l4ffom Intermediate 21 Y 9htetBidilate 25 gave after recrystallization from
PCT/ EP97/ 0O

(B - 1 [ 10 (SIS, 15, EomBRYPH 87595 S SIEIS 12 BTSAYIRIS: [ er 11 - car bol i n-2-y1
-3-[ 4- MP: 153 °C.
Analysis for C32H33N3O3. 05H20
15 Calculated: C, ,74.39; H,6.63; N,8.13;
Found: C,74.36; H,6.69; N,8.44%.
[a]p?' = 314 (c = 0.40, CHCl).

Example 153

20 (E}-1-[1-(2.3-Dihvdrobenzofuran-5-vi}-1.3.4,9-tetrahydro-B-carbolin-2-y(}-3-(4-
aminophenvl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 10 and (E)-4-aminocinnamic acid gave after recrystallization
from iPrOH the title compound as white crystals in a 43% yield.

25 MP: 183 °C.
Analysis for CapHiyiN3O,. 1.6H,0:
Calculated: C,76.59; H,5.83; 8.57;
Found: C,76.62; H,5.82; N,8.59%.

30 Example 154
(E)-{S)-1-[1-(2.3-Dihydrobenzofuran-5-yl)-1,3.4 S-tetrahydro-f-carbolin-2-yl}-3-
phenylpropene-1-one
The same methad as employed in the preparation of Example 1 but starting from
Intermediate 21 gave after recrystallization from EtOH the title compound as
35 white crystals in a 98% yield.




I m dazol - 1-yl phenyl ] propene-1 -one The sane nethod as enpl oyed in

t he prepar at pagofi anple 20 but starting fromint | -
gave after recr§/st3621ﬁ(i zation fromEtOH the title conpound 5 eﬁ%bgéﬁ\%\ﬁt e
crystals in a 69%yiel d. MP: 204 [err]C Anal ysi s for
CerrJHerr]Nerr]O[err]. 0.6Herr]CO Cal cul ated: C, 72.68;

H 5.04; N, 11.3; Found: C, 72.67; H,4.85; N, 11.34% 10

Exanpl e 146

(E)-4-[3-[1-(2, 3-Di hvdrobenzo[ 1, 4] di oxigz 6-yl )-1, 3,4,9-tetrahydro-[err]-car
bol i n-2- y1] - 3- oxopr openyl ] benzoi ¢ acid, nethyl ester

The sane ma@%o% gs‘, npl oyed in the preparation of Exanple 20 but starting
15 f ) ﬁ diate 13 and (E)-4-(2-carboxyvinyl)benzoic acid,
met hyl est eAnajysis for C2sH24N:0afQ.2H,0ecrystal i zati on from MeOH the title

conmpound as, 0 yi el d. MP: 136
[e;nr)] C. CQICMHtEﬁ @O)Véjgﬁ é%[gﬁr rﬂ—l[ err] N err] O[err] 0.1 H20: 20
Cal cul at ed: F@ired. @79@% H2; 92\1N§ Found: C, 72.31, H,5.26;

£4% 2[ éDzo—sse kxanphs &HEL).
(E) 1 [ 1-( Di hvdr obenzo[ 1, 4]d| oxin-6-yl)-1,3,4,9-tetrahydro-[err]-carbol

in-2-yl]-3- 25 (3-ni trophenyl) propene- 1-one The sane net hod
as enpl oyedexamplee1 6 epar ati on of Exanple 20 but starting from

| nt er nedi at
from Et OH ﬁ-"

I\/P 154 [er(GLr@trg@ﬁenyl)gm [s_ﬁ for C[err] H[err]N[err]O[err] 0 6H[err]0
|10a/t ednis @%n%lm%gédgafs ?‘rggoéeﬂﬂ in the preparafi 8H%>§1;§&§4%9 Blit%stBhing

PCT/ EP97/ 0Xpym Intermedlate 21 and (E)-3-nitrocinnamic acid gave after recrystallizggion
from 2-propanol the title compound as yellow crystals in a 77% yield.
MP: 143 °C.
Analysis for CysH23N;04. 0.3H,0:
15 Calculated: C,71.42; H,5.05; N,8.92;
Found: C,71.51; H,4.98; N,8.23%.
[alp'® =294 (c = 0.30, CHCl,).

Example 156
20 (E)-(R)-1-{1-(2 3-Dihydrobenzofuran-5-yi)-1,3 4.9-tetrahydro-f-carbolin-2-yl)]-3-

{(4-(1-(S)-methyipvrrolidin-2-yi-methoxy)phenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
from intermediate 20 and Intermediate 45 gave after recrystallization from 2-
propanol the title compound as white crystals in a 73% yield.
25 MP: 167 °C.
Analysis for CasHasN1Oa:
Calculated: C,76.52; H,6.61: N,7.87,
Found: C,76.13; H, 6.71; N,7.96%.
[a]p?® = -344 (c = 0.30, CHCI3).

30
Example 157
(E}-(R}-1-{1-(2.3-Dihydrobenzofuran-5-vi)-1.3.4. 9-tetrahydro-f}-carbolin-2-yi]-3-
(3-hydroxyphenyl)propene-1-one




di et hyl am noet hoxv) phenyl ) propene- 1 - onePCT/EP97/02277 The
sanme nethod as enployed in the preparation of Exanple 20 but starting
frominternediate 13 and Internedi ate 25 gave after recrystallization from

E)-1
-[1-(2. 3-Di %8292}2?530[ 1,4]dioxin-6-vl)-1,3,4,9-tetrahydro-B-carbolin-2-yl)]

5 CH err]CN the title conpound as a white powder in a 65%yield.

MP. 145 [err]C Exanpl e 149

(E)-1-[1-(3-Fluoro-4-net hoxyphenyl)-1, § 4,9-tetrahydro-[err]-carbolin-2-yl)
]1-3-(4-(2- 10 di et hyl am noet hoxy?phenyl ) pr opene- 1- one The

same nethod as enployed in the preparation of Exanple 20 but startin
from | nt er FB@i saee Mednd AntsPRieYeate the Rieparaiionee! Exampie 20 byhﬁtas%ngr om
i Pr20 from IntéMSedibid 20 GPAINEYWHhAdroxy¥hbmi® akedaVeafleSRérydigligation

VP: 103[er”3C. (]5 ., Anal ysis for (%[eerrnge_rr g er.r] [err]..0.4Herr] O
Cal cul at ed'™® Btdhe titlg cpmpeynd gy white crystals ing gd Yieldr1. 4, H, 6. 51;

N, 8.04% MP: 251 °C. Exanple 150 20

(E) 5?{ [23 [Ah.(a%/’s?’s'%rwz?{i%_ %gé%bé dioxin-6-yl]-1,3,4,9-tetrahvdro-[err]-car

bol i vl ) benzoic acid The sane net hod
as enpl oyeGalaulated: O 2p&BaH, 2id2pN,&E24npl e 31 but starting from
Exampl e 14 e s S ygation from MeOH the title conpound as

a white poaagﬁa'i %aﬁggéﬂogée?d&%?% MP. 253 [err]C Anal ysi s
for Cerr]idleftFnNB42(¢ g @PB] CHICGH err] 0: Cal cul ated: C, 70. 63;

H, 5.19; N, 5.68; Found: C, 70.78; H 5.09; N 5.72% 30

Exanpl e 15
(B R) - 1-&131.‘9_%@‘ hvdr obenzof uran-5-yl)-1, 3,4, 9-tetrahydro-[err]-carbol i

n-2 -yij-3 -1-[1-(2.3°D Perp@terab-5:¥8)-1.3 4 S-tetrahdie - S-aEFIIRL-DAN S
enpl oyed i . pr iira.tlop 0 [ startin rom
| nt er medi a¥sl48t ] M&E&Mu&%@ﬁ-&@%ﬁf - the title conmpound

as 35 Theisianee engthial 8s iemzog@D% thelpteparation of Example 20 M@ SEHUA3387
PCT/ EPO7/ Oggi? intermediate 20 and intermediate 46 gave after recrystallization from
15 CH,CN the title compound as white crystals in a 100% yield.
MP: 193 °C.
Analysis for CisHasNaOs. 0.45H,0:
Calculated: C,74.82; H,6.83; N,7.93;
Found: C,74.85; H, 6.76; N,8.21%.
20
Example 159
(E)-1-(1-Phenyi-1.3.4 9-tetrahydro-B-carbolin-2-y})-3-{4-(4-methylpyperazin-1-
yl)-phenylipropene-1-one
The same method as employed in the preparation of Example 20 but starting
25 from Intermediate 1 and Intermediate 47 gave after recrystallization from EtOH
the title compound as pale yellow crystals in a 26% yield.
MP: 223-226 °C.
Analysis for C3;H3;N4Os. 0.4H,0:
Calculated: C,72.82; H,6.26; N,10.61;
30 Found C,72.77; H,6.31; N,10.52%.

Example 160
(E}-(R)-1]1-(3.4-Methvienedioxypheny!}-1.3.4.9-tetrahvdro-f3-carbolin-2-y!}]-3-
(4-(1-(S)-methylpyrrolidin-2-yl-methoxy)phenyl)propene-1-one




96 MP: 267 [err]C. Anal ysis for

err]H err rr]: Cal cul ated: C, 79.98; H 5.75; N
%und] [c79] 3%89%%&*29 ]N, 6.72% 5 [[err]]Derr] = -362 ?ET&!’PS'.’@’%?’

CHCl [err]). Exanpl e 152

(BE)-(S)-1-[1-(2, 3- D hvdrobenzofuran-5-yl)-1, 3,4,9-tetrahvdro-B-carbolin-2-y

1)] - 3- (4- (2-di net hyl am noet hoxy) phenyl ) pr opene-1-one 10 The

same nethod as enployed in the preparation of Exanple 20 but starting

fromInternediate 21 and Internedi ate 2gggave after recrystallization from

CH3CN the title conpound as beige crystals in a 79%yi el d.

153 [err] C sis for Herr]N err err H err O 15

Cal cul at ed: 18 s%eggetnqc%gggamﬂoge%n tf’\le érepalat[ %L‘ FJ}% 2%6% L! %’

EI;(& 4|4% 153fn:3m Intefrhediald PBaand Interdiedibe 45 @adb, af@ﬁ@b[:sjsla]lbtzatlon from IPFZO
anpl e

(B)-1-11-( 2”59 ﬁ‘%ﬁamgﬁgoﬁsuv%e gr)ﬁtr)als m@ %306’ X'%ltdr ahvdro-[err]-carbolin-2-y

1]-3~(4- MP: 164 “Gmi nophenyl ) propene-1 -one The sane net hod as
enpl qved |n | 0 l e 20 but starting from

I nt eﬁyrredl at e%%glspsrgﬂ%c ZfWO nog}(—ﬁgm c acid gave after recrystallization
from i ProH Cadculatede CoohB8uHE.86: W68 crystals in a 43%yield. 25 VP:
183C. /@qu EH 5%7: Qgrzq]o,t;l[ err]N[err]02. 1.6Herr]Q

Cal cul at ed: 76 58 (ﬁ% H5 Found: C, 76.62; H,5.82;

N, 9. 59% BﬁD =- E?éﬁm P54 HCla).

(E) (S)-1-[1-(2, 3-Di hydrobenzofuran-5-yl)-1, 3,4,9-tetrahydro-[err]-carbolin

éi/ henyl propene-1| -one The sane net hod as
errpl ed in ration of Exanple 1 but starting from
| nt er nedi at t-(3f4-Methdengdibayphearati]-0:18, 4 SaetrBh@Hrd-Rearbolire 2edhipdund

as 35 M3 BirhEdRAgh o LretRP NS Bhenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 19 and Intermediate 46 gave after recrystallization from iPr,0
15 the title compound as white crystals in a 56% yield.
MP: 107 °C.
Analysis for CazH3aN>O4. 0.7H,0:
Calculated: C,71.67; H,6.47; N,7.84;
Found: C,71.6; H, 6.53; N,7.97 %.

20
Example 162
(E}-(R}-1-[1-(3.4-Methylenedioxyphenyl)-1.3.4 9-tetrahydro-p-carbolin-2-yi)}-3-
(4-(2-dimethylaminopropoxy)phenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
25 from Intermediate 19 and Intermediate 48 gave after recrystallization from iPr,0
the title compound as white crystals in a 78% yield.
MP: 193 °C.

Analysis for CayH1aN1O4. 1.6H4,0:

Calculated: : C,69.57; H,6.6; N,7.61;
30 Found: C,69.46; H, 6.59; N,7.33%.

[a]p?' = -266 (¢ = 0.40, CHCI;).

Example 163
(E)-4-[3-Ox0-3-{1-{3.4-fluorophenyl}-1.3.4.9-tetrahydro-3-carbolin-2-yl}-

35 propenyllbenzoic acid. methyl ester




WD 97/ 43287

PCT/ EP97/ 02277 97

MP: 266 [erWA7/43287 Anal ysis for C[err]H err] N err]O[ ePCt/EP97/02277
0.2H err]O: Cal cul ated: C,79.30; H 5.80; N, 6.61; Found:
C 79.24; H5.92; N 6.48% 5 [[err]]Dlerr]= 356 (c = 0.35, CHCO[err]).
Exanpl e 155

(BE)-(S)-1-[1- (2. 3-D hvdrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-yl]-3- (3-nitrophenyl) pr ne-1 -one 10 The sanme net hod
as enployed in the preparation of Exaﬁcgfe 20 but starting from

Intermediate 21 and (E)-3-nitrocinnam c acid gave after recrystallization
from 2-pr a'pamﬂme reethiad as conployad iasthgeprieparatiors balExample 207 uy isténting

VP, 143" [gEpd (romeiate, 15 1| EA Tpl kGRS LEIGH MG dolr 11O

4. 98; Na@erz(%rystalhzahon fronp &tOH o @rthe tiexxpmpeund as soyelioMcppwief jn a

Exanpl e 15 0

(E) (R -1- Di hydr obenzof uran-5-vl)-1, 3,4,9-tetrahvdro-[err]-carbolin
I)] 3

(4 (1-(S) Aﬁgt yéf@)yr(;zgm d:&pqz@ - met hoxv) phenyl ) propene-1 -one The

same math ﬂ; E rati on of Exanple 20 but starting

fromlinte ﬁ!‘;‘aﬁ%&eg goyg gn&df%e 45 gave after recrystallization from

2- Foungr 6aindft; HRe77 N|6e08%Wnpound as white crystals in a 73%vyi el d.

25 MP. 167 [err]C Analysis for Cerr]Herr]Nerr]Jerr]:

Cal cul ated: C,76.52; H 6.61; N, 7.87; Found: C, 76.13; H, 6.71;

N, 70 96% Example 164 [[err]]D[err] = -344 (c = 0.30, CHCl[err]). 30

Exanpl e 1 134 9-tetrahvdro—[;-carbolm-2-¥l)l-3-§4-

(B)-(R -1~ bolin

-2-y1] - 3- (2-di A0 -one

The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and (E)-3-(4-(2-diethylaminoethoxy)phenyl)acryiic acid
15 (prepared according to the procedure of Sharpe,C.J.; Shabolt,R.S.; Brown,
G.R.; Ashford,A.; Ross, JW. J Med. Chem. 1971, 14, 836-842), gave after
recrystallization from CH,CN the titile compound as white crystals in a 80% yield.
MP: 193 °C.
Analysis for CasH37N10s. 0.6H,0:
20 Calculated: C,74.73; H,7.05; N,7.69;
Found: C,74.53; H, 6.91; N,7.68%.
(¢]p%=-311 (c = 0.30, CHCI3). -

Example 165

25 (E}-{R}-1-]1-(2.3-Dihydrobenzofuran-5-yi)-1.3.4.9-tetrahydro-f-carbolin-2-yN}-3-
(4-(2-dimethylaminopropoxy)phenvylipropene-1-one
The same method as employed in the preparation of Example 20 but starting
from intermediate 20 and Intermediate 48 gave after recrystallization from
CH,CN the title compound as white crystals in a 79% yield.

30 MP: 193 °C.
Analysis for Cs3HasN;O3:
Caiculated: C,75.98; H,6.76; N,8.06;
Found: C,76.24; H, 6.76; N,8.21%.
[a]p®® = -293 (c = 0.40, CHCI,).

35



WO 97/ 43287

PCT/ EP97/ 02277

The same net N68 %¥43%8pl oyed in the preparation of Exanple 20 bap'r&l’amm@
fromlInternediate 20 and (E)-3-hydroxyci nnam c acid gave after

recrystallization fromEtOH the title conpound as white crystals
in a 93%yvyield. MP. 251 [err]C. 5 Anal ysis for

Cerr]JHerr]Nerr]O[err] 0.8Herr]O0: Cal cul ated: C,74.58; H, 5.72;
N, 6. 21; Found: C, 74.58; H, 5. q% N, 6. 17% [[err]]Derr]

= -342 (¢ = 0.53, CHCl [err]). 10 ’1Exarrple 158
(B)-(R-1-[1-(2. 3- D hvdrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-yl)]-3- Example 166 (4- ( 2- d| rrethvl am no-1

-met hyl et ho Sirs_enpl oyed in
t he prepar Tedi ate 20
and | nt er ney] recrystallization from 15 CH3CN t he

Anal ysis for err Herr

C, 74382; H,6om3;Examples; 63 “gave aftero iperysiaiizatign, frgme N‘V%OHN"@zih@ title
EX&WD' e 159%ompound as a white powder in a 100% yield.

(E)-1-(1- Phﬁl$y17£,°3;4 9-tetrahydro-[err]-carbolin-2-yl)-3-(4-(4-nethyl pyper

title cOrTDOT'H s%?n ; étﬁ raip??er rfb g@% f;b&'a]‘ﬂon of Example YT F ?at eﬂé] -

azin-1- ) - phenyl ) propene-1 -one The sane nethod as
enpl oyed | nAhagsisrfep@,atiBsNAs Exanpl e 20 but starting 25 from

I nt er medi at J t d| 4 e after recrystallization from Et CH
the title c@ﬁ%&ﬁgdg ‘2@ %@Nt#éés('talsma%%yleld VP:
2231226 [erkpuand: C,68. 1 INi§iIF%or Cerr]Herr]Nerr]Jerr].

0.4H err] O Cal cuI ated: C 72.82; H, 6.26; N, 10.61; 30 Found
C 72.77; H 6.31; N 10.52% Exarrpl e 160

(E— (R -1- [L@E&@nyl enedi oxyphenyl ) - , 9-tetrahydro-[err]-carbolin-2-

yl)]-3- (E)- l(R) -1-[1-(2 3- Drhydrobenzofuran-S Jl) g 3 4 S-tetrahydro-B-carbolin-2-yl]-3-
(4 (1-(S)- n@a%rp rhrecr)rybgopeneyk onet hoxy) phenyl) pr opene- 1I- one

15 The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and (E)-4-aminocinnamic acid gave after recrystallization
from 2-propanol the title compound as white crystals in a 80% yield.
MP: 176 °C.
Analysis for CasH2sN30,. 0.23H,0:

20 Calculated: C,76.49; H,5.84; N,9.56;
Found: C,76.21; H, 5.61; N,9.96%.
[ajp?! = -375.3 (c = 0.0.35, CHCl,).

Example 168
E)-(R)-1-[1-~(3.4-Methylenedioxyphenv!)-1.3.4.S-tetrahydro-B-carbolin-2-

[1-3-(4-aminophenyl}propene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 19 and (E)-4-aminocinnamic acid gave after recrystallization
from 2-propanol:H,0 the title compound as white crystals in a 63% yield.
.30 MP: 264 °C.
Analysis for C37H23N305. 0.6H,0:
Calculated: C,72.34; H,5.44; N,8.37;
Found: C,72.06; H,5.48; 9.55%.
[a]p?! =-266 (c = 0.3, MeOH).

25

35
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The same netHod 3%87enpl oyed in the preparation of Exanple 20PEFEPSF/O2207 ng
fromlnternediate 19 and Internedi ate 45 gave after recrystallization from

IPrierr]O the title conmpound as white crystals in a 83%yield.
MP. 164 [err]C. 5 Analysis for Cerr]Herr]Nerr]O[err]. 0.9H err]O0:
Cal cul ated: C,71.82; H 6.36; N, 7.61; Found C, 72.05; H, 6.57;

N, 7. 24% [[err]]Dlerr] =-2.ﬁ5‘>2(c=0.40, CHCl [err]). 10
Exanpl e 161

(B)-(R - 1E[1 (3, 4- Met hyl enedi oxyphenyl ) -1, 3, 4, 9-tetrahydro-[err]-carbolin-2
-yl)]-3- _&i_fﬂp.@_lﬁ_g.m (2 di met hyl ami no- 1- et hyl et hoxy)phenyl)propene 1- one
The sanme pRi e ‘ € f e arting
fromlinte on from
I Prerr] Ol4a% ystaIS|na56%y|eId

MP: 107 [ qhel £5ame method aswmyeé siHCtheq)pra}éﬁcﬁ{ iof Iﬂ[ﬁmgldxe[m ot startmg .
ou .

2 %{[ errl ?rog'u ggerrﬂpqlag)e%b/ anfg n?ermediatle QMGg?%ggcrysta lization from iPr;
(E) (R) 1tHe fifle €oMpidunideasbiowry piyetals In &,4%4iéidt et rahydro-[err] - carbol i n- 2-

yl)] 4 (2- di net hyl am nopr opoxy) phenyl ) propene- 1- one
The sarre MéP cF &d\ged in the preparation of Exanple 20 but starting
25 f Aowlyisis ém’r@dH Ox91 Ot nt er nedi at e 48 gave after
recrystal f P gr,;g]ﬁ the title conpound as white

stal s :(jr?%%hégyge??g H 74%P 193 [err] C Anal ysi s for
q r] H eFPEREeks 1@PE:r Fy 84761, 61557 Cal cul ated: C, 69.57; H, 6. 6;
N, 7. 61; 30 Found: C 69.46; H 6.59; N 7.33% [[err]]Derr] =

-266 (c 0. 40, C{‘l? 1lerr]). Exanpl e 163
(E)-4- [S-M 4-fl uorophenyl)-1, 3,4, 9-tetrahydro-[err]-carbolin-2-yl
]- 35 (Ep(RpeY{BeMsthwenedid 4 &-tetrahydro-B-carbolin-2-yi)}-3-

(4-(2-diethylaminoethoxy)phenyipropene-1-one
15 The same method as employed in the preparation of Example 20 but starting
from 1 Intermediate 19 and (E)-3-(4-(2-diethylaminoethoxy)phenyl)acrylic acid
(prepared according to the procedure of Sharpe,C.J.; Shabolt,R.S.; Brown,
G.R.; Ashford,A.; Ross,J.W. J. Med Chem. 1871, 14(9), 836-842) gave after
recrystallization from iPr,0 the title compound as white crystals in a 67% yieid.
20 MP: 84 °C.
Analysis for Cy3HisN3O4. 0.5H,0:
Calculated: C,72.5; H,6.64; N,7:69;
Found: C,72.48; H,6.64; N,7.58%.
[alp? = -287 (c = 0.3, CHCIs).

25
Example 171
(E)-1-[1-(3-Fluoro-4-methoxyphenyl)-1.3.4.9-tetrahydro-f-carbolin-2-yl}]-3-(3-
nitrophenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
30 from Intermediate 14 and (E)-3-nitrocinnamic acid gave after recrystallization
from DCM:2-propanol the title compound as a yellow powder in a 90% yield.
MP: 141 °C.

Analysis for Ca7Hz;FN304. 0.9CH,Cla:
Calculated: C,61.16; H,4.38; N,7.67;
35 Found: C,61.1; H,4.39; N,7.56%.



WD 97/ 43287
PCT/ EP97/ 022
The sane net W%g-é{?zgnpl oyed in the preparation of Exanple 20 bﬂ?'r@??ﬂ?zrzﬁ
fromlnternediate 15 and (E)-4-(2-carboxyvinyl)benzoic acid, nethyl ester

gave after recrystallization fromEt OH H20 t he title conmpound as
a yell ow povvder in a 100% vyield. 5 MP. 200 C.

Analysis for Clerr]H err]F[err]Nerr]O[err]: Cal cul ated: C, 71.18;
H 4.69; N,5.93; Found: C, 71. 2]1'03H, 4.77; N, 6.03% 10

Exanpl e 164 (BE)-(R)-f 1-(2.3-D hvdrobenzof uran-5-vl
)-1,3,4,9-tetrahvdro-[err]-carbolin-2-yl)]-3-(4-

(2-di et hyl am noet hoxy) phenyl ) pr opene- 1- one The sane net hod as

ermpl-oyed i ngk@gmpps @par ati on of Exanple 20 but starting from

I nt er medi at ¢ bﬁgﬂa-

Eierepa:rAgﬂf g[ﬂtrﬁluarﬁh@h,ﬂgﬁ&nﬂ}g Me-@lma 1971 14, 836- 842) gave after
oot HRL! Sllpt RGN kMo )dd i tﬁggverfér%u%a PEkSmble 20%bt Sthrfin§0%

yi el
Cl er r] H er r friNrer Irteireediate 02 HPedr]((E)-@mﬂuoromemmnaam ecrm gave Haftens:

N, 7. 69; pysta éﬁ%ﬂ?ﬂ frnﬁr Horopanbl tife %%x% B.as white crys gr E‘J ggalr%

e
2311 (c =0

_11- (2. 3-Dvieldir obenzof uran-5-yl)-1, 3, 4, 9-t et r ahvdr o- [err] carbol
in-2-yl)]- 3Mp 141 °C. (4-(2-dinmet hyI am nopr opoxy) phenyl ) propene-1 -one

The arre me e the preparation of Exanple 20 but starting
froﬁ‘\ nt er Fgls %r@ﬁ‘g F%ﬁ"éﬂrredl ate 48 gave after recrystallization from
CH3CN t he t CriculsteapQunt3akl, A6t N, %79stals in a 79% yield. 30 MP: 193

err]C. Sy r Herr]Nerr]O[err
[Cal CLI at ed: FeUAg: QWGH%%) g%/] rerrin FLuLd: ]c 76.24: H, 6.76;
N, 8. 21% [a]p? =-326 (c = 0.3, CHCI—_;

15 Example 173
(E)-(R)-1-[1-(2.3-Dihydrabenzofuran-5-yi}-1,3.4.S-tetrahydro-f-carbolin-2-yl}-3-

{3-trifluoromethylphenyl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and (E)-3-trifluoromethylcinnamic acid gave after
20 recrystallization from 2-propanol:H,0 the title compound as white crystals in a
80% yieid.
MP: 223 °C.
Analysis for CagHaaFiN202:
Calculated: C,71.3; H4.75; N,5.73;
25 Found: C,71.44; H,4.73; N,5.85%.
[a]p® = -326 (c = 0.3, CHCI3).

Example 174
{E}-(R}-1-[1-(2.3-Dihydrobenzofuran-5-vi}-1,3.4.8-tetrahydro-B-carbolin-2-yi}-3-
.30 (4-(2-morpholin-4-vlethoxy)phenyl)propene-1-ong
The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and Intermediate 49 gave after recrystallization from 2-
propanoi:H,0O the title compound as white crystals in a 66% yieid.
MP: 148 °C.
35 Analysis for C3HasN:Ou:




[[err]][err] =-293 (c = 0.40, CHCl[err]). 35 WO
97/ 43287

PCT/ EP97/ 0297143287 PCT/EPY7TMRZ77
Exanpl e 166
(E)-4-[3-Ox0-3-[1-(3,4-difluorophenyl)-1,3,4,9-tetrahvdro-[err]-carbolin-2-
yl ] propenyl | benzoi ¢ acid The sane nethod as enpl oyed in the
preparation of Exanple 31 but starting 5 from Exanple 163 gave
after recrystallization from MOH H21OOJ he title conmpound as a
white powder in a 100%vyi el d. MP: 172 C. Anal ysis for
Cerr]Herr]Ferr]Nerr]O[err]: Cal cul ated: C, 68.06; H, 4.65;

N, 5. 88; 1@alculatedhdl. I H8. 765N, 878, 55; N, 5.99% Exanmpl e 167
(E) (R) 1F[Obr{d2c37p4layg{9%nﬁcgggqn 5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
2-yl]-3- nbphenyl ) pr opene- 1- one 15 The sane net hod

as enpl oyé@]m’ﬁ%%Bp(lct-:v‘paﬁatﬁHﬁlabf Exanpl e 20 but starting from

I nternmedi ate 20 and (E)-4-am nocinnam c acid gave after recrystallization
from 2- prgopanol theS title conpound as white crystals in a 80%yield.
MP: 9176 [ Anal ysis for C28H25N302. 0.23H err]0: 20

calculat eL—WYﬂJ{%(z S 0inferobbifofbfin-5- , - By BB,
N 9. 9576 ethyimetiyiamifo)ethc | P -
Exanpl e 14&-(2dethyim ylamiho)ethoxypheny

(B) - (R) - 1-7he 68mé- ivettnd eseainpboyabenyth)e PrePadatiort ef Exayrie-J@but -starthg i n- 2
:as enpl o é{?rxll']“teﬁmgélagpar a%}tbgn 0 @B@ﬁbjgfdgnaﬁer Je5 aWStangth& PRI i FBP bhOd

I ni@r madl dpe titlg mq@mamwma mﬁ&rcmaaﬁa"/fgwlﬁ after recrystalli zat | on
from 2-prqpanggy RO the title conpound as white crystals in a 63%yield.

. 30 64 [err Anal ysi s for err]Herr]Nerr]Of[err
0. 6H[err]d\naWSZleOF[Cs:H]asNaOg, 0.8H,0: y Clerr]Herr]Nerr]o[err]

Calculated: C,73.94; H,6.88; N,7.84;
Found: C,74.09; H,7.15; N,7.48%.
15 [o]p?! = -253 (c = 0.3, CHCl,).

Example 176
(E)-1-[1-{2.3-Dihydrobenzofuran-5-y1)-1.3.4 9-tetrahydro-f-carbolin-2-y(}-3-(4-(3-
dimethylamino)propenyl)phenylipropene-1-one

20 The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and Intermediate 51 gave after recrystallization from EtOH
the title compound as a white powder in a 45% yield.
MP: 216 °C.
Analysis for CaaHaaN10,. 0.2H,0:

25 Calculated: C,78.14; H,6.88; N,7.84;
Found: C,78.03; H,6.74; N,8.21%.
[a]pe®=-312 (c = 0.29, CHCI).

Example 177
30 (E)-(R)-1-[1-(2.3-Dihydrobenzofuran-5-yi}-1.3 4 9-tetrahydro-B-carbolin-2-y!}-3-
(4-(3-dimethylamino-2-hydroxypropoxy)phenylipropene-1-one
At 0 °C to a solution (E)-(R)-1-[1-(2,3-dihydrobenzofuran-5-yi)-1,3,4,9-
tetrahydro-f-carbolin-2-yl}-3-(4-(2-(tertbutyldimethyisilanyloxy)-3-dimethylamino-
2-hydroxy-propoxy)phenyljpropene-i-one (0.4 g, 0.6 mmol) in 50 mL of
35 anhydrous THF was added tetrabutylammonium fluoride (0.6 mL, 1 equiv.,, 1 M




Cal cul ated: C, 72.34; H,5.44; N, 9.37, Found: C, 72.06; H,5.48;

9. 55% [zerr]][err] = -266 (¢ = 0.3, MeOH). 35 .
WO 97/ 43287 WO 97/4328 PCT/EP97/02277
PCT/ EP97/ 02277 102
Exanpl e 169

(R-(E)-1-[1-(3, 4- Met hyl enedi oxvphenyl )-1, 3,4, 9-tetrahvdro-[err]-carbolin-2
-yl)]-3- (4-(2-pyrrolidin-1-yl ethoxy)phenyl)propene-1-one

The sane nethod as enployed in the pr eﬂ@gation of Exanple 20 but starting
5 fromlnternediate 19 and Inter | ate 42 gave after
recrystallization fromiPr20 the title conpound as brown crystals

in a 4% yi eindTHF). The resMitingl fréxtpes Mad stirred at rt fanadryss idayf (ﬁuenching with

(N:[$r2]2H[ er r A" r%._wglaﬁcg%c %Hggflw QV%sQ‘rr;g Wltp g@b%“'&@% &e@gl\@%} gnq
(E)-(R)-1- [qor(cgemat@nhlw GG @a\gqaﬁgrﬁll )chrsgst@lhzatron from iPrOH:H,0 gave the

9-tetr ahydr@ne[ BbinbotiatRel2 §-é2%l hk =droff-white powder
(4-(2-diethyl am noet hoxy) phenyl propene- 1- one The sane net hod as

enpl éyed [ aration of Exanple 20 but starti ng from1
| nt er medi atgné@smr 5)H3N(3,;. (25di@t hyl am noet hoxy) phenyl )acrylic acid

(prepared a n of Sharpe, C J.; Shabolt,R S.; Brown,
GR; Ashfo HPCH? tegeoégégwr%rgf‘@g? Them 1971, 14(9), 836-842) gave after
recrystal I |EMmd1rCf7|2cim iHPBZL5;tNhé.48%1 e conpound as white crystals in a 67%

yield. 20 L[erdé cl Anal ysis for
Cerr]H err err 3r)]O Cal cul ated: C, 72.5;
N, 7:169; 3 I@thgmi:&nzprftsaeiﬁ yit 173 gg8getrahydro-p- C?f[b@hﬂ}?wle:i-r] =

-287 (¢ = 0(43ﬁ2 G@ﬁbh ﬂrHethqurianyloxy -dm'?é?ﬁ%hﬁné@lhydroxypropoxy)pheny})
(BE)-1-[1-(3-Fluoro-4 rrethoxyp enyl )- 49tetrahvdrﬂ -carholi'n-2-yl)
]-3-(3- propene-1rone oA At me&pgh@ §9dmy'eld as a ye trweo a{ﬁ%m SRR

enpl oyed i nmbfoddrfpamblopsd o B feparitidittof SERafPN 20 but starting from
Intermediate 20 and Intermediate 52,
15 'H NMR (CDCl;,250 MHz) & 8.1 (s, 1H), 7.5-7.3 (m, 2H), 6.9-7.2 {m, 7H), 6.8-6.5
(m, 3H), 4.5 (t, 2H), 4.2 (m, 1H), 4.0 (m, 3H), 3.8 (m, 1H), 3.3 (m, 1H), 3.0 (4,
2H), 2.7-2.9 (m, 3H), 2.3-2.15 (m, 2H), 2.1 (s, BH), 0.8 (s,8H), 0.05 (d, BH).

Example 178

20 (E}-(R}-1-(1-(2 3-Dihydrobenzofuran-5-yl}-1.3.4 9-tetrahydro-f-carbolin-2-yi)-3-
{4-formyiphenvyl)propene-1-cne
The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and (E)-4-formylcinnamic acid gave after recrystallization
from EtOH the title compound as a white powder in a 53% yield.

25 MP: 175 °C.
Anaiysis for CygMH24N203. 0.8H,0:
Calculated: C,75.24; H,5.57; N,6.05;
Found: C,75.54; H,5.78; N,6.11%.
[a]p?® = -340 (c = 0.33, CHCla).

.30
Example 179
(E)}-(R}-1-[1-(2 3-Dihvdrobenzofuran-5-y[)-1,3.4.8-tetrahvdro-B-carbolin-2-yl]-3-
{4-propylaminomethv!)phenyl)propene-1-one
To a solution of a solution of Example 178 (0.5 g, 1.1 mmol) in 50 mL of MeOH
35 was added propylamine (14 mL, 1.5 equiv.). The resulting mixture was stirred at




30 fromlnternediate 14 and (E)-3-nitrocinnam c acid gave after

recrystalli from DCM 2- propanol the title co

yel | ow pomdg"r%td-'%ggw%% yi el d. MP. 141 [err]C %%E}gﬂﬁ‘éfym S
for CJerr]Herr]FNerr]O[err]. 0.9CH err]Cl[err]: Cal cul at ed:

C 61.16; H 4.38; N, 7.67; 35 Found: C 61.1; H 4.39; N, 7.56%

WD 97/ 43287

PCT/ EP97/ 02277 _ 103
Exampl e 172 ([err])-(R-14p&- (2, 3- D hydrobenzof uran-5-vl)-1. 3. 4.

O9-tetrahydro-[err]-carbolin-2-yl]-3-

ol oyed SR CntPh Qe POR BVEELAPRoBcheronydlE (2 . T2 4o s,

| nt er medi ginfol2P was addeddand tie mrmmg myikturewaas stiraed at GaAVEC 46t Srhours.
0257 =" &' AhEPLYSDo N iA VHcBANY rebfiichiyb fuaRPRRAIE 2250 WL b Dwsm;eﬁ in a

nalysi's
q er r] H{ efirafiber thelfitrateOpes nyashed with 2x50 @&l oliwaterd:Drgirml oger

[ [ ! r] ] D[ gvaqoratlogjg ci)?ec&f [:!zéhfﬁ ifrd}‘n ?g@@% gavEeX ;hrsp ltlge 1(:7o§npound

(E) - (R) 14Q. 44.;( 281?%)213&@@%9&&%\‘/ yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-yl - dP oec. (3-trifluoromethyl phenyl)propene-1-one The
as e

sane rret ho mpl oyed .jn the eparation of Exanple 20 but starting
from I nt eﬁﬁéwsﬁ@rﬁm‘éﬁﬁ‘ ?’E)aél'{)br f 1 uoromet hyl ci nnani ¢ aci d gave after 20
recryst al Diatdli e anog PI®B3anNI8. 420 the title conpound as white crystals
MP. 223 [err]C Anal ysi s
010 qererFBFng[]ﬁ’ ﬁ[%??]'&[ PP T Cal cul ated: C,71.3; H,4.75;

N, 5.73; 2Rip 19-—-BBOr(d T47Me@H).H, 4. 73; N, 5. 85% [[err]][err] =
-326 (c = 0.3, CHCl[err]).

Example 180
(E)-(R)-1-[1-(2.3-Dihvdrobenzofuran-5-yh-1.3.4. 9-tetrahydro-B-carbolin-2-yli1-3-
15 [4-(2-dimethylaminoethylamino)phenylpropene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and Intermediate 53 gave after recrystallization from EtOH
the titie compound as yellow crystais in a 12% yield.
MP: 160 °C.
20 Analysis for CaHasN4O2. 0.2H,0:
Calculated: C,75.33; H,6.8; N,10.88;
Found C,75.06; H,6.83; N,10.98%.
[e]p®° = -214 (c = 0.1, MeOH).

25 Example 181
(E)-(R)-1-{1-(2 3-Dihydrobenzofuran-5-yh-1 .3.4,9-tetrahydro-B-carbolin-2-yl}-3-
(4-(2-aminoethoxy)phenylipropene-1-one
To a solution of (E)—(R)—2-[2-(4—{3-[1—(2,3-dihydrobenzofuran—5—yl)-1,3,4,9—
tetrahydro—B-carbolin-2-y|]—3-oxo—propenyl}-phenoxy)ethy!]isoindole-1 ,3-dione

30 (0.85 g, 1.4 mmol) in 50 mL of MeOH.THF was added hydrazine (0.38 mL, 3
equiv., 35% in water). The resulting mixture was stirred at 45 °C for 4 hours.
Evaporation in vacuo and flash chromatography with DCM:MeOH (80:20) as
eluting solvent gave the title compound (0.17 g, 26%) as yellow powder.
MP: 186 °C. |

35 Analysis for C3H2sN305. 0.3CH,Cl:




Exanpl e 174 (E)-(R-1-[1-(2

3-Di hydr oben -5-yl)-1,3,4,9-tetrahydro-[err]-carbolin-2-yl]-3- 30__ -
(4-(2-nor pholz‘lg{ﬁz’%&it hoxv) phenyl ) pr opene- 1- one The PREPHEY
as enployed in the preparation of Exanple 20 but starting from

Internediate 20 and Internedi ate 49 gave after recrystallization from 2-
propanol : H20 the title conpound as white crystals in a 66%yield.

MP. 148 [err]C 35 Anal ysis for (Jerr]Herr]Nerr]O[err]:

WO 97/ 43287 107

PCT/ EP97/ 02277 104
Cal culated: C 71.3; HA4.75; N, 5.73; Found: C 71.44; H 4.73;
N, 5.85%  Calculated] €ef2. P81 391 N8 (¢ = 0.3, cHd [err]). 5

Exanpl e 17 : : %

( E???R)e- 1- [azlmfnzd g—'ﬁ'126[}:{£}'08' Nfs'?7r{- 5-yl)-1,3,4,9-tetrahvdro-[err]-carbolin

-2-yl]-3- [a]p® = - :l(‘%c C ?@f’ﬁﬁbﬁ@t hyl am no) et hoxy) phenyl ) pr opene- 1- one

]:I'he ”Si’:m? ﬁﬂE)dqR)%IZ}WJ{MiMZJSHDtHWrcpb@mfartdm@-yb)ﬂ,Emﬁﬁétfatﬁﬂhrbgmca_ﬂamlm—ng
ro nt er 20 e r egr.)s : i 0 om

| pr [ 8r ] o 2o S-BxGrhrBRFny IHEER| AR 0B B Ehel "Glat™ BBl gt

MP: 107 [ ernektystallization froritOfsi @s Bogurmoat 804 én i@ BP%r yiedd sising the sgmer] 0

Cal cul at ed: ' TN ' ; e G 9, 2l

N7 ag agnetrod 45 oy B S geparation o E9HiRe 20 b1 st Fom

Exanpl e 17@ntermediate 20 and Intermediate 54.

(B)-1-[1- (2 -PNIMRYDOOR 23T Mied)-$H8Yd-5:71 (M, 468nt 815 @hgrly 04 e (aaskpl 3ng 2-y
'] - %-(4- (3- . ngtqﬁ(#] r_10) propenyl ) phenyl ) propene- 1- one 20 _
The 18ane rTE(fThow)a§ %l(ﬁo e ! preparation of Exanple 20 but starting
fromlInternediate 20 and Internmedi ate 51 gave after recrystallization from
Et CH Exam“ée@itle conpound as a white powder in a 45%yield.
(E}-(R)-1-[1-(2 3-Dihydrobenzofuran-5-yl\-1,3 4.9-tetrahydro-f-carbolin-2-yi]-3-
(4-hydroxyphenylipropene-1-one
15 The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and (E)-4-hydroxycinnamic acid gave after recrystallization
from DMF:MeOH the title compound as a white powder in a 90% yield.
MP: 189 °C.
Analysis for CagH24N,05. 0.5DMF:
20 Calculated: C,75.51; H,5.77: N,7.12;
Found: C,75.31; H.5.84; N,6.81%.
[a]p?® = -310 (c = 0.32, MeOH).

Example 183
25 (E)-(R)-1-[1-(2,3-Dihydrobenzofuran-5-yi}-1,3.4 S-tetrahydro-f-carbolin-2-yl]-3-
4-(4-methyipiperazin-1-yl\phenylpropene-1-one :

The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and Intermediate 47 gave after recrystallization from
DMF:EtOH the titie compound as pale yellow crystals in a 48% yieid.
30 MP: 183 °C.
Analysis for CisHaN.O,. 1.0DMF:
Calculated: C,73.07; H,6.98: N,11.83;
Found C,72.67; H.7.05; N,11.55%.
[e]p? =-330 (c = 0.3, CHCl).
35



MP: 216 [err]C Analysis for CJerr]Herr]Nerr]O[err] 0.2H err]O0:
25 Cal vt o397 C, 78. 14; H, 6.88; N, 7. 84, Found: &%%?97?03577 .

H 6.74; N, 8.21% [[err]]Dlerr] =-312 (¢ = 0.29, oL r1ye
Exanmpl e 177 30

(B)-(R-1-[1-(2, 3- D hydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-yl]-3-

(4- ( 3-di et hyl am no- 2- hydr oxypr opoxv) phenvl ) pr opene- 1- one At O
[err]C to a solution (E)-(R)-1-[1408, 3-di hydrobenzofuran-5-yl)-1, 3, 4, 9-
tetrahydro-[err]-carbol

I n-2-yl]- - Ié' (Bt rtbutyl di nmet hyl si |l anyl oxy) - 3- di net hyl am no-

2- hydroxy-Menyl ) propene-1-one (0.4 g, 0.6 mol) in 50 nL of 35
anhydr ous (EHRWA s 1D inednobbozofusamsdayiiih 3. #iPotetrbédy(m- FaviilB-
WD 97/ 432 ; :

PCT] EPO7/ g%ég%t_mlammomethyl)phenxDDrc?pene 1-one - 105
in THF) . Tihe savemethpdaxemrioved inthe peepanation of drxameledhf® botstemingg

Wi td) from mhPlamifd! Gavki Ghe rEch)siiiiXaRhi o MeOH MO dhyi RgeOVer
MyS™® and c\%%: ntration i g y/acH) gave an oil. Recrystallization
from i PrOSOPRRAUNARS s ROWder In @ 524 YiBId " conpound (0.2 g, 62% as an

of f - whi t e NeWH23 °C. 5 MP. 138[err]C. Anal ysi s for

Cerr]H ery] N Oke . enl]0: Cal cul ated: C,72.5; H, 6. 64,
N, 7. 69; Arlsié ¥ ?RnHaJNSnggw?ib H 6.75: N, 7.48% [[err]]Derr]
= - 283 (c CalouletedCid Va4, H.6.510N,B.8S; (E)-(R) -1 -11

(2?9 3-Di h*%r@%g@zpj'@@a)%g_lﬁ?sghﬂ%@%, 9-tetrahydro-[err]-carbolin-2-yl]-3-
) -

2-(tertbutyldi neth oxy3'- 3-di net hyl am no- 2- hydr oxypr opoxy) phenyl
[elp¥pFop8RdCE Bife GldGIsbbt ai ned in a 89% vyield as a yellow oil from

t he sane nmet hod as enployed in the preparation of Exanple 20 but
starting from Internmedi ate 20 and Internedi ate 52. 15 [err]H
NMR ( CDCL L ) [err] 8.1 (s, 1H), 7.5-7.3 (m 2H), 6.9-7.2 (m
7H), 6. 8- GER(R)-1-11-(2 3-Dinydrabenzafusarf-5-vI RH)3 4 B-2tremydidh-catbOlif-@-vIiBE), 3.8
( 51H), II—DO”eZ.7-2.9(m 3H), 2.3-2.15 (m
2H)T 2.1 , 0 , O , . Exanpl e 178 20

(E) - (R - 1-The- sans-methadk ad@mrloyedin $he ipreparatian @ftEaxaraMed‘rig) beit istamtiagbol i n

-2-y1) - 3 from isopropylamine gave after recrystallization from MeOH:H,O the title
compound as a white powder in a 47% yield.
MP: 158 °C.
20 Analysis for Ca;H1aNa2O,. 0.3H,0:
Calculated: C,77.33; H,6.81; N,8.45;
Found: C,77.42; H,6.74; N,8.26%.
[a}p?'=-319 (c = 0.3, MeOH).

25 Example 186
(E)-(R)-1-]1-(2,3-Dihydrobenzofuran-5-yi)-1.3.4 S-tetrahydro-B-carbolin-2-yl}-3-
4-dimethyiaminomethyl)phenyilpropene-1-one
The same method as employed in the preparation of Example 178 but using
dimethylamine gave after recrystallization from iPrOH:H,0 the title compound as
30 a white powder in a 34% yield.
MP: 153-154 °C.
Analysis for CaH13N10,.0.2H;0:
Calculated: C,77.38; H,6.58; N,8.73;
Found: C,77.4; H,6.49; N,B.61%.
35 [a]lp?' = -336 (c = 0.3, MeQOH).




(4-fornyl phenyl ) propene- 1- one The sane nethod as enployed in the
preparation e 20 but starting from I nternedi 0 and-.
(E) - 4-fornyl ﬁn?g?nﬁgjl acid gave after recrystallization &’g&&f’gngb—i
the title conmpound as a white powder in a 53%yvyield. 25 MP. 175
[err] C Analysis for CJerr]Herr]Nerr]O[err]. 0.8Herr]0:

Cal cul ated: C, 75.24; H,5.57; N,6.05; Found: C, 75.54; H,5.78;

N, 6. 11% [[err]]Dlerr] = -340 (¢ = 0.33, CHOJerr]). 30

Exanpl e 179

(BE)-(R-1-[1-(2, 3- Di hvdr obenzof ur an- 5- yl%-1,3,4, 9-t et rahvdr o- B- car bol
in-2-yl]-3- (4- propyl am nonet hyl ) phenyl ) propene- 1- one

To a solution of a solution of Exanple 178 (0.5 g, 1.1 mmol) in 50 nL of
MeOH 35 ExaBfe ¢ggled propylamne (14 nml, 1.5 equiv.). The resulting

QC)% ELS7)’\%ETTR) 16-?1 -?_i?}-Dim{drobenzofgran—S—ijg ,%?A‘.é?igt%hvdro—ﬁ-carpdlin-gtyé]-t-}-

50 [err]C f[gtgydhwhglam?gmmymnyﬂd propETriesd- dmwolhy_dri de (1.2 g, 1.2
equi e esu n XEAAr .

S?I rPed at 50O° [SAM§ @qqggdﬁg\ﬁﬁ@fead A0 r%?% Ay %gfgﬂ%%%ngk}(\gg%’&'w he
resi due wasfromsEeampiet H82 260 dunethy!@oinhopkbpgl chioride gavef aﬂterrraetc'ryﬂta!lizaéon

evaporat o 7 GO Ry AR o83 Fhte PORIBRIRE TR 110l e

conpound M 186°(@. 4 g, 81 % as a pale yellow powder MP: 170
[err] C ss‘%ﬂb\é Nggg ogbeso]Herr]NNerr]O[err]. 0.4H err]O:

Calc | ated: C Found: C, 77.04; H, 6.78;
8.1899 Calcu]ateg{@ A(?‘]*‘?d['@rl\ég ﬁzf %%0 (c = 0.4, MeCH). Exanpl e
(1E§)(R) 1[Foun?;i C.74.36; Hb663 N798%5 1)-1.3,4,9 v : ] bol |
ofur.an-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-yl]-3- 1[:‘55})‘S [@E%C di ‘r:gftqﬁ b i noet hyl am no) phenyl propene-1 -one
The sane nethod as enpl oyed in the preparation of Exanple 20 but starting

fromInterngediate ¢8gand Internediate 53 gave after recrystallization from

Et CH tl e conpound as yellow crystals in a 12%yi el d.
MP: 1860 [ eri@leRIZ]1- 12 3-Inhydrobenzpfyran:eayvhir LB 4 St Rirahydrorncarbolin-24y

(4-(2-piperidin-1-ylethoxy)phenvl)propene-1-one
The same method as employed in the preparation of Example 20 but starting
from Intermediate 20 and Intermediate 55 gave after recrystallization from
CHaCN the title compound as white crystals in a S0% vyield.
20 MP: 210 °C.
Analysis for CasHizN3Oa:
Calculated: C,76.75; H,6.81; N,7.67;
Found: C,76.68; H,7.11; N,7.93%.
[a]p?e2 = -280 (c = 0.4, CHCl,).

25

Example 189
(E}-1-11-(3.4-Methylenedioxyphenyi)-1.3.4.9-tetrahydro-f-carbolin-2-y!}-3-(4-(2-
piperidin-1-ylethoxy)phenyllpropene-1-one
The same method as employed in the preparation of Example 20 but starting
.30 from Intermediate 55 gave after recrystallization from MeOH:H,O the title
compound as a beige solid in a 32% yield.
MP: 102 °C.
Analysis for CasHisN1O.. 0.6MeOH:
Calculated: C,73.05; H,6.63; N,7.39;
35 Found: C,73.24; H,6.87; N,7.02%.




Cal culated: C,75.33; H 6.8; N, 10.98; Found C, 75.06; H, 6. 83;

N, 10. 98% err err] =-214 (c = 0.1, M ) 25 Exanpl e
181 °  woomaszsy LI 110 ] ( ) PCT/EP97/02277 w

(BE)-(R-1-[1-(2, 3- D hvdrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-ylferr]-3- (4- (2-am noet hoxy) phenyl ) pr opene- 1-one To

a solution of (BE)-(R-2-[2-(4-(3-[1-(2, 3-di hydrobenzofuran-5-yl)-1,3,4,9-
tetrahydro-[err]-carbolin-2-yl]-3- 0XQ- @ropenyl } - phenoxy) et hyl ] i soi ndol e-1, 3
-di one 30 (0.85 g, 1.4 mol) in § m. of MeOH: THF was added hydrazi ne

(0.38 nm., 3 equiv., 35%in water). The resulting m xture was
stirred at 45 [err]C for 4 hours Evaporation in vacuo and fl ash
chr omat oat-r)?aqnle ] DCwm I\/EC]-I (80: 20) as el uting sol vent gave the

title conmpou — eIIowpowder ' MP. 186 [err]C 35
Anal ysi s M. adini f p BSHtetrahydro-B-carbolin-2-
WO 97/ 4328)73-oxopropenyl
PCI/ EP97 . . 107
CaPcul at e &a7e methpd Aemppyesin the preparatioppfgxample 29. byl stageng

N, 8. 67% from Intermedidter 20 laAdeintdrnredia@sb56 gaveltheRtitldebiMpound as a yeliow
(E)-(R)-Z-Jv'gdoé4 {395%)%) d3 D hydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]
-carbol i # rina Fj 3- oxo- propenyl } phenoxy) et hyl ] i soi ndol e- 1, 3- di one
was obt MRed10aCk er recrystal lization fromEtOH as a gumy
solid inag du met hod as enpl oyed in the
preparation g{g&ﬁb '%@’btd@Hf arting from I ntermedi ate 20 and

| H@ er nediCealeulated: C7217 H.6.66:NA QR (CDO [err] 250 MHz) [err] 8.0-6.7 (m
19H), 4. Fdind Bfr1.9 6% Nm1E) . 3.4 10 (m 1H), 3.0 (t, 2H), 2.9
(m 2H). Exanpl e

E R -1-[1-(2,3-D h drobenzof uran-5- 1)-1,3,4,9-tetrahvdro-[err]-carbolin
(B)-(R-1-[1-( y yl) [err]

-2-yl]- 3Examle 181 (4-hydroxyphenyl) propene-1-one 15 The sane net hod
as enpl oygd e P5EPAl 2 é _ Q 4 bl arbolin- from
Ot (- h %QFO z3h EX .8 _“.;.L darbolip-2ylla- Lo
f #2m DVFi4A2ymethwia S g giltengowder in a 90% yi el d.

A solution of Example 190 (0. 33 g, 0.55 mmol) in DCM (30 mL) was treated with
zinc bromide (0.63 g, 5 equiv.) for 16 hours at 30 °C. A gummy solid was
formed. Extraction with DCM:MeOH, washing with water, drying over Na,SQO,
and recrystallization from iPrOH gave the title compound as white crystals in a
20 98% yield.
MP: 145 °C.
Analysis for Ci1Hii1N305. 0.2H,0:
Calculated: C,74.89; H,6.37; N,8.45;
Found: C,74.90; H,6.70; N,8.49%.
25 [alp?®= -337 (c = 0.4, MeOH).



MP: 189 [err]C Analysis for CJerr]Herr]Nerr]O[err]. 0.5DVF. 20
Cal cul ated: C,75.51; H5.77; N, 7.12; Found: C, 75.31

N, 6.81%  WOOSU43II o 11D err] = -310 (¢ = 0.32, NeOH). pciiEbofier -
Exanpl e 183 25

(BE)-(R-1-[1-(2, 3- D hydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-yl]-3- (4- (4- et hyl pi per azi n-1-yl ) phehenyl propene- 1- one

The sane nethod as enployed in the preparation of Exanple 20 but starting
fromlnternediate 20 and Internedi ate 47 gave after recrystallization from
DMF-EtOH the title conpound as pale yellow crystals in a 48%yield. 30

MP. 193 [err]C Analysis for Cerr]JHerr]Nerr]Jerr]. 1.0DW:

Cal cul ated: C,73.07; H 6.98; N, 11.83; Found C, 72.67; H. 7.05;

N, 11. 55% [[err]]Derr] =-330 (¢c = 0.3, CHOJerr]). 35

WO 97/ 43287

PCT/ EP97/ 02277 111 108
Exasnpl e 184

(B)-(R-1-[1-(2, 3- D Ipgdimpieerszof uran-5-yl)-1, 3, 4, 9-tetrahydro-[err]-carbolin
-2-yl] -3 (ér-mmmgimm&yﬁaew?ww{e@m% f-e81B8lin-2-yl)}-34442. The
sane net hod as enpl o;’éa D Shdk arzi’a.t on oL Exanpr e I79Y BUWFLF%‘%— 5
from nmethyl am ne ga et % rom MeOH: H20thet|tle

conpound as a white Jghfdare N?”'Qdﬁ%“ﬁ%ﬂﬂ‘” the preparation of/Exampi®)1 Putstgrting fro
Anal ysi s for ( er 5] Hlstemjedjata 13 Giverafier tectysigjligatidndrom MeOH:H,0 th@&ﬂ'&:mmcadd
C, 74.54; H, 6.51; N, 8.88% beld2 solid in F32%gleldC, 74. 68; H, 6.57; N, 8.59%
[[err]]Dlerr] = -288 & 15294, CHC [err]). Exanpl e 185
B)-(R-1-[1-(2
g?:) gv?ﬂrobfenzéf ur an- 3{"' 's_fLo &E’ﬁ’?‘épr M?O(Tro [err]-carbolin-2-y1]-3- 15
(4-1sopropyl am norret 9!7 pﬂ50'5 Fhe The same net hod as
enpl oyed in the prepeﬁoaudl V3324, E)ﬁaBTpNQ qzr/.) but starting from
| sopropyl am ne gd%e after recrystallization fromMOH Herr] the title
Inhibitory effect on cGMP-PDE
cGMP-PDE activity of compounds of the present invention was measured using
a one-step assay adapted from Wells at al. (Wells, J. N., Baird, C. E., Wu, Y. J.
and Hardman, J. G., Biochim. Biophys. Acta 384, 430 (1975)). The reaction
medium contained 50mM Tris-HCIL,pH 7.5, 5mM Mg-acetate, 250ug/ml 5'-
Nucleotidase, 1mM EGTA and 0.15uM 8-[H*}<<GMP. The enzyme used was a
human recombinant PDE 5 (ICOS, Seattie USA).

15

Compounds of the invention were dissolved in DMSO finally present at 2% in
the assay. The incupation time was 30 minutes during which the total substrate
20 conversion did not exceed 30%.

The ICs values for the compounds examined were determined from

concentrationtesponse curves using typically concentrations ranging from

10nM to 10uM. Tests against other PDE enzymes using standard methodology

atso showed that compounds of the invention are highly selective for the cGMP
25  specific PDE enzyme.

cGMP level measurements
Ral aortic smooth muscle cells (RSMC) prepared according to Chamley et al. in
Cell Tissue Res. 177, 503 - 5§22 (1977) were used between the 10th and 25th
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conpound as a white powder in a 47%yield. MP: 158 [err]C 20
Anal ysi s for qerr]H[err]N[err]O[err] 0.3Herr]O pCripputsenzed:

C, 77.33, HVBI34318 Found: C, 77. 42 H 6.74; N, 8.26%
[[err]]Derr] :-319(c 0.3, MeOH). 25 Exanpl e 186

(BE)-(R-1-[1-(2, 3- D hvdrobenzofuran-5-yl)-1,3,4,9-tetrahydro-[err]-carbolin
-2-yl]-3- (4-di et hyl am nonet hvl ) phenyl ) pr opene- 1- one

The sane nethod as enployed in the preparation of Exanple 179 but using

di et hyl am ne gave after recrystallization fromiPrOH H20 the title

conpound as 30 a white powder in a 34%yield. MP: 153- 154
[err] C. Analysis for CJerr]JHerr]Nerr]O[err].0.2H err]O0:

Cal cul ated: C,77.38; H 6.58; N, 8.73; Found: C, 77.4; H, 6.49;

N, 8. 61% 35 [[err]][err] = -336 (c = 0.3, MeOH). WO
97/ 43287 '

PCT/ EP97/ 02277 112 109
Exanpl e 187

(E)- (R - 1-[ 1- ( 2, 3- Di h3ssrematrrenfiuangs irs24:well guittredishese tGuiliednedia sasaspisatésb| i n
-2-yl]-3- hrid (replaltedeity | RBS N05miip @anytiiping Nthe peauad 1teged at the

The sane method as eiﬁ SpHAEL EdhckmAutiBR. € iR 300Rin0les [t 37RE, Epafieuitds §hdHylatdd
aik

from Exanpl e 182 and |
roorystal i zation | e WAl mﬁ%%@%“{“h&f“%“'f#’ﬁf’gﬂﬁ 1] g Bhcer

ina53%yield g of incubajigs, trPBr@eTlgper& withdrawn and twi ﬁﬁr%upgs o
Cerr]H err] N err] [ by pfiditoncef[65P4 ptand] @0.25ml). The b ethanelic exirias svere ppded3s;

N, 7.89; Foarmtlevaporated 36t dj;rfésﬁ&:smbLaBp@S&/wac system. cGMH was ﬁw]eiaﬂ}ﬁf rl
= -326 (c = 0.3, MeCe r acetylatxon by sciUiftBh Sr ﬁununoassay QAMERSHAM
(B)- (R) 1-[1-(2, 3- O pydr ohez o ul aleRed 'a?s i'hre dose OLRL RV E hd iz rQP' Ln

-2-yl]-

saturating concentrations

10
Bioloqgical data

The compounds according to the present invention were typically found to

exhibit an ICs value of less than 500 nM and an ECs value of less than 5 pM. In

vitro test data for representative compounds of the invention is given in the
15 following table:
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(4-(2-piperidin-1-yl et hoxy)phenyl)propene-1 -one The sanme net hod
as enpl oyed wa d7jag243r epar ati on of Exanple 20 but starting PCT/EP97/o8 M
Internmediate 20 and Intermedi ate 55 gave after recrystallization from

CH3CN the title conpound as white crystals in a 50%yield. 20 MP: 210
[err] C Analysis for (Jerr]Herr]Nerr](err]:
Cal cul ated: C 76.75; H, 6.81; N,7.67, Found: C 76.68; H, 7.11;
N, 7. 93% [[err]]Dlerr] =-290 (¢ = 0.4, CHCl[err]). 25
Exanpl e 189 (E)-1-[1-(3, 4- Met hyl enedi oxyphenyl ) -1
3.4.9-tetrahydro-[err]-carbolin-2-yl)-3-(4-(2-
pi peri di n- 1-yl et hoxv) phenyl ] propene- 1- one The sane net hod as
enpl oyed in the preparation of Exanple 20 but starting .30 from
I ntérnedi ate 55 gave after recrystallization from MeOH. Herr]O the title
conmpound as a beige solid in a 32%yi el d. MP: 102 [err]C.
Analysis for CJerr]Herr]Nerr]O[err]. 0.6N3&H: Cal cul at ed:
C 73.05; H 6.63; N, 7.8%ie B vitoresuffound: C, 73.24; H 6.87, N,7.02%
WO 97/ 43287 Example N
PCT/ EP97/ 02277 ample No. ICe0 AM ECw M 0
Exanpl e 190
(E)- (R -[2-(4-{3-[J1- (2, 3- Di A¥dr obenzofuran-5-yF)-1, 3, 4, 9-tet rahytd-[err]|-c
arbol in-2- yl ] - 328xopr openyl } phenox&®) et hyl ] net hyl car b@&i ¢ aci d,
tertbutyl ester § Thessane nethod as ergsl oyed in the prepagati on df
Exanpl e 20 but stgrting 31 fromInternegiate 20 and Internediate 36
gave the title cornpound as gsyel | ow owder in a 95%yi Ld.
MP: 110 [err]C Anal ysis for (Jerr]Herr]Nerr]O[err] 0.3H err]jo
10 Cal cul at¢d: C 72.1%! H 6.66; N 7.01; Found: C1-81. 9;
H 6.86; N 7.17% 140Exanpl e 191 2 0.1

142 18 1.5

136 18 <1

164 11 1.5

165 g <1

177 12 < 1

184 44 3

180 25 3.5

181 - 9 2

183 ' 24 2

182 2 <1

188 24 <1

191 8 <1

The hypotensive effects of compounds according to the invention as identified in
Table 2 were studied in conscious spontaneously hypertensive rats (SHR). The

5 compounds were admnistered orally at a dose of 5 mg/kg in a mixture of 5%
DMF and 95% olive oil. Blood pressure was measured from a catheter inserted
in the carotid artery and recorded for 5 hours after administration. The results
are expressed as Area Under the Curve (AUC from 0 to 5 hours, mmHg.hour) of
the fall in blood pressure over time.

10
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(BE)-(R-1-[1-(2, 3- D hydrobenzofuran-5-yl)-1,3,4,9-tetrahvdro-[err]-carbolin

-2-yl]-3- 2- met hyl am noet hox henI ropene-1-one
sol ﬁt}on oﬁ%&%* (190 (0. 33 g, 0.55 m)%}o) i IODCI\/I'O(so m) METﬁPé%(?’é&ﬁwth

zinc bromde (0.63 g, 5 equiv.) for 16 hours at 30 [err]C. A gumy solid

was fornmed. Extraction with DCM MeOH, washing wth water, drying
over Na[err]SJ err] and recrystallization fromi PrCH gave the
title conpound as white crystals in a 20 98% vyi el d. MP: 145
[err] C Anal ysis for CJerr]Herr]Nerr]O[err]. 0.2H err]O0:

Cal cul ated: C, 74.89; H,6.37; N,8.45; Found: C, 74.90; H, 6.70;

N, 8.49% 25 [[err]]Dlerr] = -337 (c = 0.4, MOH). WD 97/ 43287
PCT/ EP97/ 02277 111
Exanpl e 192

(B)-[1-(3, 4- Met hyl enedi oxvphenyl)-1, 3, 4, 9-t et rahvdr o- B-car bol i n-2-yl)-3-(4-
(2- pi peridin-1- erthox)phenmhppropene 1-one The

same nethod as enployed in the preparation of Exanple 1 but starting from
5 Internediate 13 pawe2.dh viedreb@er ystal | i zati on from MeOH: H20 t he title

conpound as a idina 32%yiel 102
[emr)]C. Analys%laf&glr C|err]H[err]N[grr]Cferr]o(mme%
Cal cul ated: C, 73.JU57 H 6.63] N ¢, 39; Found: .24, H ©.381;
N. 7. 02% 10 ;nhi bitory effect on cGWP-
cGWP- PDE activity of conpounds B the present invention was®nmeasured usijng
a one-step assay jadapted fromV#1s at al. (Wlls, J. N, Bird, C E, |W.
Y. J. and Hardman,28. G, Biochim Biophys. Attda 384, 430
(1975)). The reagtion 34 medi um cont ai ned 50MM B6is-HA , pH 7}5,
SmM Mg-acetate, 250[err]g/m 5' g g7

61 95

112 71

122 76

140 105

142 74

156 57

175 52

177 100

181 77

188 86

191 84
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15 Nucl eoti dase, 1nM EGTA and O.15[err]M8-[H err]]-cGW. The enzyne used
was a WO 97/4328RUMAN T ecombi nant PDE 5 (I COS, Seattl|e USAPCT/EP97/02277
Compounds of the invention were dissolved in DMSO finally present at 2% in
the assay. The incubation tine was 30 mnutes during which the total
Substrate 20 conversion did not exceed 30% The

| C[err] values for the conpounds exam ned were determ ned from
concentration-response curves using typically concentrations ranging from
10nMto 10[err]M Tests against other PDEignzynes using standard

met hodol ogy al so showed that conpounds of the invention are

hi ghly sel ecti ypefapplictios Ghich this escriptien iahdccl@ibis tatmsnpart may be used as

cGW | evel neasyrenepts . . . ' : e ;
prepared accor &5a5% EWEH&%%V EgSPgct &%ng%ﬁbggqaﬁ%@lﬁﬁ%sg&g ﬂéusrﬁgﬁﬁhch
503 - 522 (197gubyequenismmplibatioreemayt be ditkctedital apgtrovel featurenor epmiipation of
PCT/ EP97/ 02277 ; : i
passage at conf?%%??csed?ﬁcrbbﬁdmgﬂe'guI ?ﬂ% rglag ﬁg;s(? t&a'llfto GTeOfng{j?%ucvt\iag ompos-lti‘éh?
aspi r at & process or usendlaims andd may Hneiede( Pysway @ neXamPpley ansk without
conpound testeﬂnﬁ% ibACthe following claim; appropriate concentration. After 30
m nutes at 37[err (t} particul ates guanyl ate cycl ase was
stinulated by addition of ANF (100nM for 10 m nutes. At the end

of incubation, the nediumwas w thdrawn and two extractions were perforned
by addition of 65% ethanol (0.25m ). The two ethanolic extracts were pool ed
and evaporated until dryness, using a Speed-vac system cGW was neasured
after acetylation by scintillation proximty imunoassay (AMERSHAM) . The
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EC[err] values are expressed as the dose giving half of the stinutation at

saturating concentrations 10 .
Bi ol ogi cal wWex%1/43287 The conpounds accordi ng to POEEPITERMT
i nvention were typically found to exhibit an ICJerr] value

of less than 500 nM and an EClerr] value of less than 5 [err]M In
vitro test data for representative cofpounds of the invention is given in

t he 15 foll owi ng table: WO 97/ 43287
PCT/ EP97/ 02277
Table 1. In vitro results Exanpl e No. ”“lm mIILI III" "llsl |HHF
| err] nM ECerr] [err]M -t 14
5 0. 45 25
72 0.3 28
55 0.3 CLAIM 31 |
4 1. A compound bf formula (1) 55 40
0.4 61 20
1.8
0.1
1.5
<1 ,
1 & 5 0]
<1
<1
3
3.5
10 wherein

R° represents -hydrogen or -halogen;

R’ is selected from the group consisting of:

-hydrogen,

-NOZ» -

-trifluoromethyi,

-triflucromethoxy,

15 -halogen,
-cyano,

a 5- or 6- membered heterocyclic group containing at least one heteroatom
selected from oxygen, nitrogen and sulphur (optionally
substituted by - C(=0)OR® or Cy.alkyl),
-Cssalkyl optionally substituted by -OR",
20 _C,.alkoxy,
-C(=0)R?,
-0-C(=0)R?,
-C(=0)OR?,
-Ci4alkylene C(=0)OR?,
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181 9 2

EIL.S:Z% WO 97/43287 34 <2 1 PCT/EP97/02277
188 24 <1
191 8 <1 The

hypot ensi 've effects of conpounds accordilig to the invention as identified

in Tabl e 2 were studied in conscious sponta m“)mtmml ve
rats (SHR). The 5 conpounds were admi st ered oxgﬁm \E
ng/ kg in a m'xture of 5% DVF and 95% ol i ve oi+l . ¢Bl bod"* pressure

was neasured D)ORert ed in the carotid artery and
recorded for our & a}éﬂv {oﬁ&b?? The results are
expr.essed as-Cﬁlu@&Mﬂ%Io e FO@S(? bm 0 to 5 hours, mmHg. hour) of
the fall in WNWS@WE over tine. WO 97/ 43287 -
PCT/ EP97/ 022 - or 6-membered hetetddyclic
Table 2. | n R(0)Eeedlkylene Het, wherein Het re=.~prese=.'rg>§aSer ?re " 4
AUC PQ (mHggfdup as defined above, 14
128 b 25 72
26 -C1.4alk)’|ene NR'R \ 102 28
114 -C,salkenyleneNR'R", 31 86
55 - apyb 97 61
95 -C(=0)NR'R’, 112 71
122 -C(=0)NR'R", 76

10 -C(=0)NR"Calkylene OR®

-C(=0)NR"Ci4alkylene Het, wherein Het represents a 5- or 6-membered
heterocyclic group as defined above,

-OR*

-OC,4alkylene NR'R’,

15 -OC,alkylene-CH(OR")CH; NR'R”,
-0-Cs4alkylene Het, wherein Het represents a 5. or 6- membered heterocyclic
group as defined above,
-0-Ca4alkylene-OR",
-0-C,.alkylene-NR"C(=0)-OR",

20 -NR*R®,

-NR"C4alkyleneNR'R",
-NR*C(=0)R",
-NR'C(=0)NR'R",
-N(S0,C,4alkyl),,

25 -NR'(SO;CHaIkyI),
-SO,NR"R", and
-080 trifluoromethyl,
R? is selected from the group consisting of:
-hydrogen,

- 30 -halogen,
-OR®,
-C1 alkyl,
-NO,, and
-NR*R®,
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140 105 142

74 156 THIS SHEET HAS BEEN 57 .

175 WO 97/43287 52 REPLACED PCT/EP97/0227%

100 181 77

é?18 WD 97/ 4 °° N

PCT/ EP97/ 02277 adl 118 ”"l"l muu"” "Ill ” l"’ The
application of which this description and clainms forns par nay "be *uséd as

a basis for priority in respect of any subsequent application. The clains

o conbi naeh Bh ad R tbgeineb i Bo8Lar PibRia AR ehe §r HNeRkEe by

of productg w&mgsc@mammf at least cme)bemammvse clains and may include, by

‘“\,\%yggf 42)2(33 I:sese ecte\:% %rom he group consnE?nI\ to# on, the follow ngc% E:Dglw 02277
]}16 I -hydrogen, CLAIM 1. A conpound of -
orgu a (I)ha[ler f]‘
-NO;,
-trifluoromethoxy,
-Cssalkyl, and
-C(=0)OR"Y;
10 R*is hydrogen,

or R® and R* together form a 3- or 4- membered alkylene or alkenylene chain,
optionally containing at least one heteratom;

R*® and R®, which may be the same or different, are independently selected from
hydrogen and C,salkyl;

15 R° represents phenyl or C.ecycloalkyl, which phenyl or Csscycloalkyl can be
optionally substituted by one or more halogen atoms, one or more -C(=0)OR® or
one or more -OR",

n is an integer selected from 1, 2 and 3;
m is an integer selected from 1 and 2,
20 and pharmaceutically acceptable salts and solvates thereof.

is Sheet Has Been Replaced

R
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1 0 wherein Rlerr] represents -hydragen or -hal ogen; Rlerr] is

selected fromthe group consisting of: THI“ err], ]

-trifluoroneWRW/43287  _trif| uoromethoxy, %‘?E?g eREEN ﬁ%ﬁ’ﬁ 02277

a 5- or 6- membered heterocyclic group c Ieast one het eroatom

sel ected from oxygen, nitrogen and sul phur (opti onal | y substituted by
- (=0 ORerr] or (Jerr]alkyl), -Cerr]al kyl optionally substituted by
-OR[err], 20 - err]al koxy, -C(=20pR[err], -0 O)R[err]

-C(=O R err], -CJerr]al kylene C(=O OR[ err]

21/743287 -0-Jerr]al kyl ene - C(=0) CR[ err], Cﬂm \m\ﬂmﬂm”\\“\

| k glgf,,a
& eB; }\Ig[ e?lir |P lb?b'é‘é’érﬂééﬂ}( C?’)O) C[ err]al kyl ene Het, wherein

Fbt represents - or 6-nmenbered heterocy.llc group as def i ned
above, - er K e

-Cerr]al kenyl eneNR| err] Rlerr]R err],
-C(=ONRerr]Rerr], 10 G \ j Iﬁne Oﬂ{,)err]

5

wherein

R is selected from the group consisting of -OH, -OC,alkylene NR*"R® and -O-

C,4alkylene Het, wherein Het represents a 5- or 6- membered heterocyclic

group containing at least one heteroatom selected from oxygen, nitrogen, and
10 sulphur, optionally substituted by C4alkyl;

2 30
R? represents wherein C represents a 5- or 6-membered ring

which may be saturated or partially or fully unsaturated and comprises carbon
atoms and optionally one or two heteroatoms selected from oxygen, suiphur and
nitrogen, optionally substituted by Cialky!;

R* and R®, which may be the same or different, are independently selected from
hydrogen and C,salkyl;

and pharmaceutically acceptable salts and solvates thereof.

15

This Sheet Has Been Repl

A

I
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-C(=0)NR[err]Cerr]al kyl ene Het, wherein Het represents a 5- or 6-nenbered
het er ocycl i c GF@8p6as defi ned above, -OR[err]

-OC[err]alkylene NRlerr]Rerr], 15

-OC[err]al kylene-CH(OR[err])CH err] NRerr]Rerr],

-O-(ferr]alkyl ene Het, wherein Het represents a 5- or 6- nenbered

B e UMM 75, e

-O-(err]al kyl ene- NR[ Iﬁlﬁf‘é?‘r]R[err]
Nengend AE“ENR&E”A&MJMbyformwesqe”-NR[;;]”akws.msw
-NR[err](SOerr]Cerr]al kyl), -SJerr]NRerr[Rlerr], and
-Csderr]trifluoromethyl; Rlefr] is selected fromthe group

consi sting of: 10 - hal ogen,
-OR[err], -de s N NOJ err], and
-NR[err]R[egr] GF23606 R2. A{kpnpound

represented by fornul a [err] éwher ei n [

the group consisting of - Iérr] RI kylene NRlerr]Rerr] and -0-

C err]al kyl ene Het, V\/nerel n Het represents a 5- or 6- nenbered heterocyclic
group cont ai ni %e?éin' east one heteroatom sel ected from oxygen, nitrogen,

and 10 sul phurg .0 onal Iy substituted by (Jerr]alk
-P R® is I%e‘ec’ced f%m the group consns),/tmg of (%H gcua!kvlene NR’R® and -O-

Ciwalkylene Het, wherein Het represents a 5- or 6- membered heterocyclic
group containing at least one heteroatom selected from oxygen, nitrogen, and
10 Ssulphur, optionally substituted by Cy.alkyl:;

c
R~ represents wherein C represents a 5- or 6-membered ring

which may be saturated or partially or fully unsaturated and comprises carbon
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and
nitrogen, optionally substituted by Cy4alkyi;

R* and R®, which may be the same or different, are independently selected from
hydrogen and Cgalkyl;

and pharmaceutically acceptable salts and solvates thereof.

15
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[err]

R represents wherein C representf “a- §-‘df ‘aa“mgrrbe oreT

ring whi ch may be saturated or partially or fully unsat%{(gted én‘cf i
conpri ses carbon atoms and optionally one or two heterodt 6k éel €ct e
from oxygen, sul phur and nitrogemi9optional ly substituted by{ O&

d err]al kyl; Rlerr] and Rlerr], which may be the sane or difrerent, are
i ndependent;l hydr ogen and ([ err]al kyl ; and

phar mceutilﬁllmmlmima!ﬁum[rsal ts and sol vat es thereof.

119 « ¢ t #u 3 = Ihe conpound of claiml wherein R err]
represents hydrogen. 4. The conpound of claim1 wherein
Rlerr] is selected fromthe group consisting of: -Rerr],
-O-Cerr]alkylene NRlerr]Rerr], -O-(err]al kyl eneHet, and

-O-(err]al kyl ene-ORgrr] .rne compciund of2-claithe gg{%r}g i reh3eBeht s 6

wherein R err] represents -

et hyl eneNR| err]

The corrpouﬁi’c{ 98 m 5 V\/nerel n at least one of Rerr] and R err] is

met hyl .

7. The conpound of claim1 wherein R2 represents

hydr ogen.

4. The compound of claim 1 wherein R! is selected
from the group consisting of:

-OR?,

-0-C,.;,alkylene NR®R®,

-0-C;.;alkyleneHet, and

-0-C,.,alkylene-0OR?.

5. The compound of claim 4 wherein R! represents
-0-C,.;ethyleneNR*RP.

6. The compound of claim 5 wherein at least one of
R® and R®” is methyl.

7. The compound of claim 1 wherein R? represents

hydrogen.

8. The compound of claim 1 wherein R? and R? to-
gether form a methylenedioxy chain, an ethyleneoxy chain, an
ethylenedioxy chain, an ethenyleneoxy chain, a propylene
chain, a butylene chain, or -NR%ethylene-O-.

9. The compound of claim 1 wherein R! and R? to-
gether form methylenedioxy, propylene, or -N{(CH,)ethylene-0O-.

fﬁ"'\ aiu-—n\z

u;v;..u.'ﬂ_ 13 :.;“‘ih“-i
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8. The conpound of erein Rlerr] and R[er{r‘I T+ ‘get her. -arma...
nmet hyl enedi o;ﬂ“ﬂ H{m E“l‘@@ltgneoxylmhar n, an ethyl enédi’ oxy chain! -an: .2
et henyl eneox ne chain, a butylene chain, or

-NR[ err] ethyl ene-O. 9. The conpound of cI aim1 wherein

Rlerr] and Rlerr] to-1igethgue fmmporm.tdhyﬁlfenwiroxy wiprmegyl &neandIR® to-

'N(CH[err])E&p¥%en?ogh a meth ;e dio cna ?{ an etggler%%o chain, an 10.

The conpoun claim1 ere err err] t orma
met hyl enedi GXaPYeIeaEA L Ok @h%y?rerﬁfxft@lﬁawﬂaena@%iétﬁwléhe@l @%9Pefheﬁl€n an

et henyl eneoxtaGhai B ﬁ@oﬁ{z?@ﬂé ed'lrﬁaﬁﬂa'anbu@ypép@)’é‘%‘% CRal NnRE tHENRNE -
chain, or -NR err] et hyl ene- O he corrpound of claimi

wherein R err] and R err] to- gether forma rret hyI enedi oxy or ethyl eneoxy.

12. The conpound of c¢hai nTRe v&tﬁmjmeber r:lanepr edtifedin R’ and R to-

-OCC err] al kyl eneN err err | eneHet . 13.
The corrpound;}/t?~1 R%Aﬁ‘é*r%]r §ee li’%t%/eedmf ‘om t he group
consi sting of plperldyl yrrolldlnyl and nmor phol i nyl . 14.

The conpound of cl ai ”&g.m@ﬂg'&n@o%r%] o%CPI LSRN Sund&ihl R: represents
~-0C..;alkyleneNR*R®, or ~0-C..;alkyleneHet.

13. The compound of claim 12 wherein Het is se-
lected from the group consisting of piperidyl, pyrrolidinyl,

and morpholinyli.

14. The compound ¢f claim 2 wherein R- represents
0
ox >
© o}

15. A compound selected from the group consisting
of
(E)-1-(1-Phenyl-1,3,4,8~tetrahydro-g8-carbolin-2-yl)-3-
phenylpropene-1l-one,
(E)~1-(1-Phenyl-1,3,4,9~tetrahydro-B-carbolin-2-yl)-3- (4~
nitrophenyl)propene-l-one,
(E)-1-(1-Phenyl-1,3,4,9-tetrahydro-B-carbolin~-2-yl)-3-(4-
trifluoromethylphenyl)propene-l-one,
{E)-1-(1-Phenyl-1, 3,4, 9-tetrahydro-g-carbolin~2-yl)-3-(4-
methoxyphenyl)propene-l-one,
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L, 1 5T e

phenylpropene - Gne 't

(E)-1-(I-Phenyl -1, 3,4, 9- tetrahydro-[err]-carbolin-2-y|)-3-(4-

?iE;rop??enélh) p:n;apeme I<48memoxyhv~heny1)— i , 4, 9—bte,7trah2ydr|c-)—,6§c&azbolin-Z-
eny tetra err]-carbolin-2- -3-(4-

trifluoronethyl 6hé§yF}'pro‘p%ﬁé“%q'éﬁ€Leny j Sropene-1-onk,

(BE)-1-(I- Phelrin—N} (3-4390%etT-alyghhenfyeért ] 3 car botd tradryilp~3-€drbolin-2-

met hoxypheny sl - . s

(E)-1-1- (4™ %ﬁgg ﬁJéL%?%?yll,‘f,cffgﬂlg?rahydro-[err]-car bol i n- 2-

yl]-3-(4- trlﬁlUdrdﬁEﬁhyM@ﬂRﬁﬁngﬁmm@enéyB dne;tetrahydro-p~carbolin-2-

(E) N-[4-[3-Cc33 ﬁén%hﬁﬂyﬁer{]e—‘?i’-%n% tetrahydro-[err]-carbolin-2- yl)

propenyl | phenyl ] acet

(E)-1-[ 1- (4-®BrRoxyphénytethd enedipaypheyd lo=1 .61 .rd.-Scaelbokhpdpo- 5-

yl)-3- phenYQﬁ&%QQQQ 3=90f-3-phenylpropene-1-o

(B)-1-[1-[ (3, 4- et hyl enedj oxyphenyl ) -1, 3, 4, 9 tetrahydro-[err]

car bol i n- 2- %py -3 ﬁheﬁ?Fpth@ 4l$5ﬁ§trahyaro B-carbclin-2-yl)=3-(4-

]gE) 1|(ﬁ Phlef;@)tl'ﬂylpﬁeﬂy%ﬁﬁ&déﬁé/-dr—@nbe”] carbolin-2-yl)-3- (4-

or nyl pheny rop

(E)- N[ 4-[ 3- 0\3? %Zo’ﬁ?t:’foblhe(ﬁyln)'tio%hﬁmé“te]t'r3ah4yc?r'5e["éf°"r"]/dr° £~

car bol i n- 2- )da)r[brﬂd[iﬁr-ﬁyi,lpdihﬁf;yd'i\aoghaﬁydeaéﬁ)amlae

-1-(1-(4- Nltr.QphenyI) tetrahy r err oli

3- phenyl pr opéne-1-6ne’ dr‘% (‘4q’l' %“EJ% (9x pﬁ@hé?% 272y i~

9-tetrahydr cx—»[pé:ren]y-lpcapbmén*hwﬂ}eyl] 3- phenyl pr opene- 1-one, (E)-1-

1-(4- thhylgnenyl) iq3T§1£ﬁ&§ﬂJ¥%b¥g§9pL§£§i)Cfffx%,, t%t¥ Lydro -G~

phenylpropene 1-

E) - N-[ 4- [ 3-coxgoldifit2¢ 8l U= fretipnydpedbergphednyd) - 1, 3, 4, 9-

et rahydro- [&r _} Lbol RHopenyl HALRIABE- A8 LE) sn-2-y1]-

-4-[ 3- Oxo- 3- ( QQ l?@ Mgfgy%mee&:lghgd?o]} gr réjyllcalar bol i nrg %%yﬁ)g%m -yl

propenyl ] be@[@r’l@n&epﬁwmwm@st er

(B)-1-[1-(2- @hl-@rncmh@ayb&oi;s(,lék &, 4ehbaRy déRed Bt Joredgliina24y bl -

3- phenyl pr.opene- % .

(E)-1 - ( 1- Phetiy2 Yé? a,‘é??%’f*?%lhfdﬁayﬂér?f ORER Hbl TR eNK] I pcstenide

met hyl enedi opcyplenglpxpr dpenahleriiel, 3, 4, 9-tetrahydro-p-carbolin-2-y1l) -

[
3-
(
t

propenyllbenzoic acid, methyl ester
(E)-1~-[{1-(2~Chlorophenyl)-1,3,4,9-tetrahydro-f-carbolin-2-yl]-
3-phenylpropene~l-one,

(E)-1-(1-Phenyl-1, 3,4,9-tetrahydro-8-carbolin-2-yl}-3-(3, 4-
methylenedioxyphenyl)-propene-l-one,
(E)-1-{1-(3,4-Methylenedioxyphenyl)~-1, 3, 4, 9-tetrahydro-g-
carbolin-2-yl]-3- (4-bromophenyl) ~propene~l-one,
(E)=-1-{1-{4-Chlorophenyl)-1, 3,4, 9-tetrahydro-8-carbolin-2-yl}-
3-phenylpropene-l-one,
(E)-1-[1-(3,4-Methylenedioxyphenyl) -1, 3,4, 9-tetrahydro~g-
carbolin-2-yl]-3-(4-ethoxyphenyl)~-propene-1l-one,
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e boi - (szAMIﬂIHWIﬂIﬂﬁIIEMF?VLZ 13,4, 0- et REDPACEIENT SHEET

(E)-1-[1-(4-Chl or'optienyl )3 1,3, 4,9-tetrahydro-[err]-carbolin-2-yl]-
3- phenyl pr opene- 1- one,
(B)-1-[1- (3 \éE-)NE@t—h)BI-elxeeIBexyphE,er)ethyaeda,ee-ibgyp)aényvdr)o-l[ e, rg), S-

bol el i pheny t
5 et PR v e

i OX
t et r ahydr o- [ Brr]~ddrddr fRMS YY) SitesHeiyiPr é??c Ladi o, 9pt’rﬁa‘rry”ihJ’é‘ét‘e
(B)-1-1- [(&akd@ﬂmyIZemédrB)xy«pﬁengdo)xﬁb@ww-bewahwdrﬂ}*{eerr]
carbolin-2-ylg —31-(4 h%dﬁoﬁé(f)}hﬁﬂé’r{e)dﬂxo @Rey1;ones, 4 9 tetra -hydro-4-

(9T (e et LT
(E)-1-[4-[3- (500‘13' (6133040t hit Ehekdinetyyhenst)otyphenyl) -1, 3, 4, 9-

t et rahydr o- [@étrﬂ »@@rrlaolnl-aazbaiinmquenblrbpehgmyl-&n&xme—radﬁree@lurea
Cat bol | - 22y 15L 3 gt AoUR L et pmb S bhat s 478 e bhvaro- -
(B)-1-[1-(3, mammlhyﬂ-énefélﬂoiy+bh@mc>)phﬁr314 Qr@e@ma-hycma) [err]-

carbol i n-2- ylﬂ)--31-( ~Ni3t, zoph iénéHlQﬁ@%héanﬁrl 3,4,9~tetra-hydro- 8-

hyd
(O o L 43y %%gsr ottty e bty gfnSer%SéLL-

(E) - 4- [ 3- xolB-{ir- (13, (4~ ﬁevﬁylrrér@md}wp@@ﬁw)ui 334 tetra-hydro-g-

t et r ahydr o- [ﬁn‘}:]c.cia.l’-bglyl’m 2-yld-propenyivibanzehel fi€a'ﬁ11.nd§ﬂehx)9|l]9§&6bene—
(E)-N-[4-] 3- -e3-[1(34rrethy|ened|oxyphenyl) 1,3,4,9-

t et r ahydr o- [err “'car bol i n- 2-yl pr openyl ] phenyl ] net hanesul fonam de

(E) - 4- [ 3- Oxo!B-T4r- (3 0%0omer hyT EretiRSGyHEReA) o yRhgnyl) -1, 3, 4, 9-

t et r ahydr o- [tsartrz]awv:belﬁr-nazbylip-m-qpenplrbbenyambdmio1c acid, methyl
(E)-4-[3- Oxces:dd - (3, 4- net hyl enedi oxyphenyl ) -1, 3, 4, 9-
Eetrahydro [pngNqar-tz@Lbno23¥ti PT QRGfRh @@Qé@h@xﬁﬂ‘xé’nyl -1,3,4,9-

L e e SR o oSy SRSV s omenms e

(B)-1-[1 - (3, EMAHA-EredBokipheminethyd enedipyyphemytr ok {ord |9~

?E; bol |[ n- (23yﬁétv35r(y4h'br I,sf-huewmiwixph%bb)enm?%ﬂ?arhr@é’le

o b i &, [ R Db et e F U BRIV oA, . -

(B)-1-[1-(3, memwr@nédcexlycphmryﬁylﬂ -propenyei pan g R4 r] -

car bol i n- 2- Ylﬂr£i4fﬁ—QB|QLﬁBE§ Yéﬂéd¥ﬂ¥¥?ﬁ@n 190€, 3,4, 9-tetrahydro-4-

(B)-1-[1-(3, 4 Methyl en 9|O§YP E”?%Qoﬁ%en ﬁ)prgggng Pydro- Lerr]-
{(E})-1-[1-(3, 4-Methylenedioxyphenyl)-1, 3,4, 9-tetra-hydro-6-
carbolin-2~-yl]-3-(4-trifluoromethylphenyl)-propene-l-one,
(E)-1-[1-(3,4-Methylenedioxyphenyl) -1, 3,4, 9~tetrahydro-g-
carbolin-2-yl1}-3-(3, 4-methylenedioxy-phenyl)propene-l-one,
(E)=1-{1-(3,4-Methylenedioxyphenyl)~-1,3,4,9~tetra-hydro-g-
carbolin-2-yl)-3-{4~-chlorophenyl) -propene-l-one,
(E}~1-{1-(3,4-Methylenedioxyphenyl}-1, 3,4, 9-tetra-hydro~-g-
carbolin-2-yl]-3-(4-trifluoromethoxy~-phenyl)propene-l-one,
(E}-1-{1-(3,4-Methylenedioxyphenyl)-1,3,4,9-tetra-hydro-4-
carbolin-2-yl]-3-(4-methylphenyl)propene-1-one,




car bol i n- 2- yI] t hoxy- phenyl ) propene = CAATAMT Qi
(E)-1-[1-(3 4J g lﬂhuﬂg&@ﬂﬁnyn 11334, 9-tetra- hid?gn‘[ éW"T“’““! shck
carbolin-2- yI] -ne yl ) pr opene- 1- one, 123 (BE)-[4-

3- Ox0- 3-(1- (3, 4- net hyl enedi oxyphenyl )-1, 3, 4, 9-

t et r ahydr o- [drEn]--LéarfBanq:r-?‘y.l)@,dpaayhyphewidw;e&njl) 1,3,4,9-
(B)-1-[1-(3, éi;eh{etah 59@e§l@g<men>dzlj ?ré pdad ?tgrﬁe M <herr]-

carbolin-2- yI% % ymath hen?/( - ro ene- 1-on

(E) - N- Benzyl {)1‘ (Y- SRECRPRY Baw) Ve ]pherﬁu%-tetra hydre-5-

1,3,4,9- tetra;l?sy@péapeiéf}ubm-bbh‘n&oyly)«eprpmwrtglbemmede 1-one,
(E)-1-[1- (3, 4g)eihyben ﬂl@xb@hﬁ@dﬁ& 33449rné@rwlaerlwi o%yLBRERYL) -

carbolin-2-yl] di chl orop ene- I- one

(B)-1-[1-(3, V4 %#hér‘éﬁ%ﬁm&fpmﬁﬁaygflg QY{’eTF?%PPr‘?y"d’rldeéFPTlde

car bol i n- 2- yI(}2-)3-1(-:Blné3h4ﬁd\yemﬁ;edxredxy:xphbaxympﬂo,mernee}{emea hydro-g-
Cat bol 1 n- §3yfﬁ&’%?y‘“e’“§“W‘pﬁew'd’mmﬁé%@e" OB ane L)1
[1-[ (3, 4- Vet H{Fn) eg}oi ﬁé%%rl‘}'} q%“@d&&?%?g% hydro-4 &rtprra-nydro-4-
car bol i n- 2- ylcpr8c 4nfkupk bpheidrinecprspefieh idomey-phenyl) propene-1-one,
(B)-1-[1-[1- ((3)41W1hviﬂ%@mm%ﬂxb)c¥éh§nﬂl)9-ﬂe.ir4a"9h¥@'i:9a[-ﬁ a}o “h,

carbol i n-2-yl, h n one
4- nethylenedloxy ﬁgﬁ ;‘yé3 ¢4 %y théxQ nhéﬁyl)propene { ée,

tetrahydro-[€Ef T+ Cé#’b 4%—1“2&~y13')l|§mﬁéﬁ§ib’?hb@hlz)dyll bénPetetrsuhydraméde
(E)blI [1- (23 -ldsawgb?yanneyﬂld Dwme@hbvaapﬁezé}yﬂr-t;ﬁd@q&y-dr enkerr] -

car bol i n- i £hlar - 1- A
(E)-1-[ 1- [(y,]ﬁ7 ?&I renefiwox?%%%?é)lz’f%ggggﬁ 2N Hydr FEErarpydro-#
car bol i n- 2- yFEFRO¢ 3% 2¢ o hgt crk‘ﬂ&ﬁé gy b?%{@?@%*d‘ﬁ@er

(B)-1-[1- (3 4EMeRRYE eneabmafphanys) 43ndt Yy Peret ircevinenholf et 374, o-

bol 2-yklL=3zk _d h _ -
Eg KI—:\/gt hyIy ]E“d f'f’e X%JyB (c%% %%nxe%ﬁpisg&g@elo%y %gﬁ]fjfmene

1,3, 4, 9- tetrﬁh;rd?% %]-carbolin-2-yl)-propenyl ] phenyl ] acet ani de,
(E) 2,2-Di rTet(Ej/i-lNE{443&-@61%&-l(eﬁe@$oﬁyﬁmélm/ﬂ)eﬂe 3d|40>9)‘pb€ﬂyl-l);ydro 5—d
1349tetragy 9 1 | g0z k pLORI onam de,
L e ol el gt

car bol i n- 2-yI'f 5 ﬂl‘;f’ré"t%%/yﬁ éﬂﬁr Y?)‘P?fb‘é‘r‘?e 1y 39 e9 Tetra-hydro-4-
(BE)-(N)-(4- [Qa{:QO%&ﬂm]hﬁ-e(riedrdxmphhwyﬂrpheﬁmﬂ)u@rr@paana 47 8ne,

EE’;rih%’gr?B[QEHlCﬁ{g@'J’-g?et)!-ly]le%ee¥99 t)]etlngBeQWg]-t@ @%3 L §Es - 5
car bol i n- yFE ?%“ AZnBYdlI]r :Syﬁg 9%)H§ﬂ %ﬁ’éﬂép opfie” LiTone,
) -N- Methyl N- (‘—oxo (1 (3 -methylenedloxy-phenyl)—

1,3,4,9- tetrahydro B-carbolin-2-yl)~propenyl]lphenyl]acetamide,
(E) -2, 2-Dimethyl-N-[4-[3-0xo-3~ (1~ (3, 4-methylene-dioxyphenyl) -
1,3,4,9-tetrahydro-B-carbolin-2~yl)propenyl]phenyl]-
propionamide,

(E)=1-[1-(3, 4-Methylenedioxyphenyl) -1, 3, 4, 9-tetra-hydro-5-
carbolin-2-yl]-3-(3, 5-dimethoxyphenyl)-propene-1l-one,
(E)=(N}-{4-[3-{1-(3,4-Methylenedioxyphenyl)-6~-fluoro-1, 3,4, 9-
tetrahydro-f-carbolin~-2-yl]-3~-oxopropenyl]-phenyl}-acetamide,
(E)-1-{1-(3,4-Methylenedioxyphenyl) -1, 3,4, 9-tetra-hydro-4-
carbolin-2-yl]-3-(3,4,5-trimethoxyphenyl)-propene-1-one,

A
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(E)-N-[4-]3- ““ “\ hyI enedi oxyphenyl ) - 1, §‘A -4 t\,-ﬁ.q‘;ﬂ SH EET
t et rahydro-| M§ m“ ) pr op&iz¢| ] phenyl ]i sobut yram de,
(B)-1-T1-(3, hyl-en&di bxyphenyl )-6-fluoro-1, 3, 4, 9-
tetrahydro-[err]-carbolin-2-yl]-3-phenyl propene-1-one, (E) -N

(2- Met hoxyet(ByHFN-441 83-0000-3~((2~((3, 4-nethyl eredioxyphenyl) -1, 3, 4, 9~

d h I d d
Y R et A e o

car bol i n- 2- Y 3 (‘3- hsat d%ﬁeﬁy?)ﬂp?ﬁf)@h%“xl* gifg Flucro-1,
(E) - 1- [ 1- ( 3,=4ckethgtenetiaotephienylyils 3; ghéhtlgtnopenpdiocherr] -
carbol i n- 2- ylgh = = ( 3= M@EW*&%VL);W@D@P@—éL O3, 4-nethylene-
(B)-1-[1-(3, | e edloxypheny%ég _gtetr -.hy rogg l _
car bol i n- 2- ﬁlﬁxxpp DRtk Hophdny I BropRAZEA BifA T oo in” propenyl]
(E)-1-[I - (3b4nkbrhgeenedi oxyphenyl)-1, 3,4, 9-tetra-hydro-[err]-
carbol i n-2- YU) ~3=[ 4= (2; @pr@ctmlquanex%mmme@vld @"—‘E@%?S Ryd PEEs-
(E)-N-(2- l\/bcp %Iln 42yl _%ﬂ % % }P/ene- _
di oxyphenyl F21P814P02 1%t} y(dr 83/ EPF]’P%%’? IF?’:riJ ')lp Bfenyl ] - benzani de,
(B)-1-[1-(3,& Nét-lﬁyi-ene%bmwmenyki}o&yﬁhélrPL)t-@t,rEaAh)ﬁdrtet[:efn}'dro—ﬁ—
?g bg' I[In (233<‘:|a]rb3£l|i4 flﬁ]t-ei—f@lﬂkt%)é n@zhy‘ Ve A ! éﬂéﬁﬁgnheone

- ene r err] -
G bot | n ooy e O S el e g ¥k E R dro- -
(E) - N- Cycl oW@%VPllnf%‘bkb'% ((-ni 3 rachenhy) rRREeOLwReny| ) -
1,3,4,9-tet r@hydr-tmew] w@"trmlehadzoy ﬁh&ﬁpp)em/lj bxemz@@taerhw*ro - p-
(E)- N—(Tetr%ﬂxdroigran 341“%-W¥ hl%e£§%9%§rr &b Pﬁeﬁyl propene-1-
yl ) propenyl P¥&nzam de,

met hyl enedi oxyp enylf ¥L‘]3 t'et rahydr
(B)-1-[1- (3,4 MSthig+eomeshaldiyplienterh] By & 03tmta-e-larG, femethylene-

carbol i n- 2- y: ; ophenyl)-pk . 13-
(B)-N-(4- Plrrgflxgl %;4}/%2?@& |ceag|9§9§re%_h€l&ersbtoelrl)n 4- f/3-p xor oY

3-(1-(3,4 RyEEHERI oxyphenyl )-1, 3, 4, 9-tetrahydro-[err] - carbolln-
2-yl) propenylE] bérZani 8led K@mﬂe@éd@opgphdmynb}ﬂ,chrtlb(ﬁx—;tletca hydro-g-

acid)-4-[3- Q%Qb§1£k §3%fT 3- [4 (1E- tetrazol ~5-y1) phenyl]propene 1-one,
met hyl enedi oxyph em( 42 M tetra 1[le{ si car boI _
yI)propenyIPb n}a aé3 ethylene“lo yphe y tetra hydro-6
carbolin-2~yl}-3- (3~ amlnophenyl)propene l-one,
(E)-N-Cyclohexyl-4~[3-0x0-3~(1-(3,4-methylenedioxy-phenyl) -
1,3,4,9-tetrahydro-f-carbolin-2-yl) -propenyl]lbenzamide,
(E) -N-{Tetrahydrofuran-2-ylmethyl)-4-[3-ox0o-3-(1-(3,4-
methylenedioxyphenyl) -1, 3,4, 9~tetrahydro-5-carbolin-2-
yl)propenyllbenzamide,
(E)-1-[1-(3, 4-Methylenedioxyphenyl) -1, 3,4, 9-tetra-hydro-4-
carbolin-2-yl]-3-(3-cyanophenyl)propene-1-one,
(E)-N~(4-Piperidine-4-carboxylic acid, ethyl ester)-4-(3-oxo-
3-(1-{3,4-methylenedioxyphenyl) -1, 3,4, 9-tetrahydro-g8-carbolin-
2-yl)propenyllbenzamide,
(E)-N-(4-Piperidine-4-carboxylic acid)-4-[3~-ox0-3-(1~ (3,4~
methylenedioxyphenyl)-1,3,4,9-tetrahydro-g~carbolin-2-
¥l)propenyl]benzamide,
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(E)-3-[3-0Oxo- edi oxyphenyl) -1, 3, 4¢:9:z73) A/STELTRT GLIZITT
t et r ahydr o- [eﬁ“““ﬁ“ul“{m‘\!ﬁmr propepy! | benzoi ¢ apid, = it thoe |
(B)-1-[1-(3, 4- Vet Kyl &nedi oxyphenyl)-1,3,4,9-tetra-hydro-[err]-
carbolin-2-yl]-3-(3-(4-nethyl pi perazi ne-1-carbonyl)- phenyl) propene-I-one,
(E) - N-(2- Pi peziazint-3-Oxcethylly { 3 § Srandor13n(ebic3 yébhaey hyt 2ne-4, 9~

di oxyphenyl )¢ &%HJ&OLQLEQWFWJEI Flrsardal, |yn-jgeyL)>péoQ@,ra/l ] - benzanm de,
(E)-4-[3-0xo-3-(1-(3, 4 \t/enedlox henyl

t et r ahydr o- [ &F k] cErbol AT Y epe 1”jezita’ert)l ¢ aC| d%’f?’lﬂ‘ aetEe A
(B)-1-[1-(3, dai\mmd-@‘re'dl oXyphenytiedh 8 r@rieetna-hyde o ¢y~

car bol i n- 2- y} ﬂle ?, rn@qu@QQenyl) pr opene- 1-one,

(E)2[3C><o | enedj o 1.3.4.9;teira _
hydro-[err] - rboI P2"133?Ir]a éPo e%é?ﬁ@ﬂzc?é& éel?hyﬁ'e@t%eﬁhylene
(E)-3-[3- 0<od80>mpf(<-31y4— et ﬁyrleﬂemmgmr@mb)-@,rsph;grZey#)aampenylJ-
hydr o-[ err] -setbide,2- yl ] - propenyl ] benzoi ¢ acid, net hyI ester,

(E)-1-(4-[3- Q¢ 344 e ? ened )
t et r ahydr o- [err]gclgrll? 3 é }( )’J; opeﬁ&%@ﬁw{?% é"glﬂ di ne f car- boxylic
acid, ethyl el phydro-g ca*bo n-2-yl) -“*operyl acetic acid ethyl ester,
(E)'N'(l' Et hyt pyx+ @l @i, a-ReyhyDeh &yl 9xypHedrya¥e0133( 4; 63t dera-hydro-4-

met hyl enedi O%ypé@r&%l-)z—ld?rh@ - 93t 8L s A elv1h ~62bPELE D Zone,
yl ) propenyl ] benzam

(E)-1-[ | - ( 3, £ Vet Wy Eheaioky phangTye thvd epesticsyparydl bo} e 4. 9-tetra-
carbolin- 2 ylryaﬂs-(ﬁc(azodlllmt-hyyampﬁm;ﬁd}dmyo)ephemybb;pﬁommﬂu& eaer,

E)-1-[1I MNes had_eyyedisaxyphenyl 5 Or[erdlg-retra-
[ 37 0 PR B R ) e
(E)- 3-[ 3- xo* B4R £ 6§y3a¥bb ei‘2§l& 9t agthyi ester

hydro-[err] - Ca)r-bb-lﬁ‘h[Z—-}Dbc]:pﬁopEﬂyli,]bemmyiea!enddoxmebhlyj/l)es’:t,e&,4 ©Be)
- 2-[ 3- Oxo- 3- {érréﬁ&ar%-%ﬂkﬁ¥b8ﬂ?ﬁléﬁ@dﬁﬁﬂﬁdﬁ nyt] -3hén1)piperidine-4-car-

t et rahydr o- [er car baljn eny ] benzdi ¢ aci d,

(E) - (4- 3- O%2 R nﬁ%ﬂ%eg Yxyphenyl ) -1, 3, 4, 9-

t et r ahydr o- [éﬁ?ijt@rﬁthﬁpzryP}p@w&wqmyrécé?rwgﬁﬁfl'e(t3hyll‘ ester,
126 methylenedicxyphenyl)~-1; 3,4, 9-tetrahydrc-g-carbclin-2-

yl)propenyl]lbenzamide,
(E)-1-(1-(3,4-Methylenedicxyghenvyl)-1,3,4,8~tetrahydro~-5-
carbolin-2-yl]-3-(3-(2-dimethylamino-ethoxy)phenyl)propene-1-
one,
{(E)=~1-11-(3,4-Methylenedioxyphenyl)-1,3,4,9-tetra-hydro-5-
carbolin—2-yl]—3-(3,5—diterbutyl—4—hydroxyphenyl)propene—l-
one, :
(E)=-3-[3-0%0-3-[1-(4-methoxycarbonylphenyl)~-1,3,4,9-tetra-
 hydro-f-carbolin~2-yl]propenyl]benzoic acid, methyl ester,
(E)—2-(3-Oxo-3-[l—(3,4-methylenedioxyphenyl)-1,3,4,9-
tetrahydro-gB-carbolin-2-yl]lpropenyllbenzoic acid,
(E}-(4~[3-0x0-3-(1-(3,4-methylenedioxyphenyl)-1,3,4, 9-
tetrahydro-f8-carbolin-2-yl)propenyl]}phenoxy)acetic acid, ethyl
ester,




(E)-(4-][ 3- Oxo- yl enedi oxyphenyl)-1, 3, 4:9”te ra?wrmwsw- e o
hydro-[err]- cai!ﬁmmm ,menyl ] phegy! )acetl c acTd,~ (B~ r4i{i3: @?6-;31
(1-(3, 4- et hyl 3,4,9-

tetrahydro-[err]-carbolin- -y [) propenyl ] phenoxy) acetic acid,

(B blI [1- (23,\4: Mat4hgbeos@h@Zmph(ea)wl-)nﬁih?;iw.én&di@wp&éerDo1Ler n] 9-tetra-
carbol i n- )4 LLr QI’ en T 0]

(E)-1-[1-(3, 4’]‘1VEt %y gﬁ%d‘?ox £ A %)@"Ee y%. Fatte acr-‘Fta‘r‘:o"“ferf]

car bol i n- 2- yig)~34(53nP¥e0i2 C‘h Joﬂdﬁlﬁéhyﬂynfﬁbbﬁffé‘qudﬁe* 3:4,9-

(1 Eé 2 ghl or Q:e‘bz{a&y@fe B-&ﬂ-"r{%1ﬁr—%tyHYbQB§QhOKprwb jacetic ac;d, ol
, O, 4, tetr yar rj- 1N e i acC t Yy
ester. (B (B1a-Gisis: i kR BRRY et T o5 73 plaro B

t et r ahydr o- [ léarl%oy h=%-= Wj’ﬁ{téﬁéﬂyF]‘ﬂa@ﬁQVP%éy]))a@éW@nécildone'
(B)-1-[1-(3, @)I\o‘lat—hyl-eaedme(Wu}dd)mkyahénQiIeI,rZB, 41)Bd-lt(é-t[r&l’-h]1dro s~

bol 2- yl ]34 | h
2 s il e e o

phe
3,4,9-tetrah “FBMPFOC 'l‘-'i’ﬁ’"z’-JI Torop e‘ﬁ?ﬁ-‘% 1€Xé(chenY1>"
(E)-l-[l-(3 -3IVl§t,I9yIteneaﬁrxado;qa-thqalr)ool,1B r2;- 91l leta-epdnydribepenvti - acid,
car bol i n- 2- 5(%] 2: di br ono- 4- hydr oxy- phenyl ) pr opene- 1- one,
(B)-1-[1-(3, tl@é’tlhﬁ & di oxyphenyl)-1,3,4,9-tetra-hydro-[err]-

car bol &I 2- yie) =34 4-362xd+3ret1hy<l33m|~mtpympm«gt;\qnnemd")ynnepeﬁe419 one,
E) - 2- I Q- =

(1 %3 4,9- tgt?eﬁvg\:rﬁg%grgf%:%é%d I n- %ﬁy#’gfggéﬁfﬁ gengzm c°§§.e61° aClCf’uyl ester,
(E) - 1- [ 1- (3, BIWBTHY T éAeliToXybReRAc-o¥ yah a“gl ehri-hyarcs Spar pydro-£

car bol i n- 2- )da]*—h’&-l@d-@Qvﬂl1-s—ofﬁ’-(qx)ﬂln@ﬁfﬁﬁchébh@pdyérﬂh:e)mdr)optenpeﬁleenér one,
TSI L e e gy
(E)-1-[1-(3,%- tfﬁykéﬁ’é&é‘;ﬁﬂé %% 13 é gf{%’fﬂ]r PEREeLF] acid,

car bol i n- 2- y{g)-3-({3-h§d# eyt Ry Iertaddoplyehghy br epehet, B-ar¢ra-hydro- 8-
(B)-1-[1-(3, cf’a%tlll}ﬁLQD§ﬁ!D3<-yPh%13@1)cr%m§ 4-89 &%i@-ﬂﬁéﬁ”ﬂ'} %?gblane—l-one,

127 (5 1 e ngr i et P e e o Fa Sy arbYPEr TS
carbolin~2-yl}-3-(4~(2-dimethylamino-propoxy)phenyl)propene-1-
cne,

{(E}=-2-Chloro-5-{3~0ox0-3~{1-(2,4-methylenedioxy~-rchenyl) -
1,3,4,9-tetrahydro-f-carbolin-2~-yl]lpropenyllbenzoic acid,
methyl ester,
(E)-1-[1-(3,4-Methylenedioxyphenyl)-1,3,4,9~tetra-hydro-5-
carbolin-2-yl]-3-(4~-(2-diisopropylaminc-ethoxy)phenyl)propene-
l-one,

(E)-2-Chloro-5-[3-0ox0-3-{1-(3,4-methylenedioxy-phenyl) -
1,3,4,9-tetrahydro-f-carbolin-2-yllpropenyllbenzoic acid,
(E)-1-[1-(3,4-Methylenedioxyphenyl)-1,3,4, 9-tetra~-hydro-5-
carbolin-2-yl}-3-{3-hydroxy-4-nitro-phenyl)propene-l-one,
(E)-1-[1-(3,4-Methylenedioxyphenyl)-1, 3,4, 9-tetra-hydro-8-
carbolin-2-yl}-3-(3,5-dimethyl-4-hydroxy-phenyl)propene-1-one,




carbolin-2-yl - , m noet hoxy) - 4-ni tr g=rphepytg-prepenas! ron
(B)-1-[1-(3, 4- ﬂ!lﬂi Mmfmgnyl) 1,3,4,9-tetra hygl;]"o‘ p’e‘rr‘}ﬂp* U'*M»ﬁ
carbolin-2-yl]-3-(3- (12 di mét hyl am noiggoxy) 4- am no- phenyl ) propene-1 - one,
(E)-1-[1-(3, 4- Met hyl enedi oxyphenyl ) 4,9-tetra-hydro-[err]-

car bol i n- 2- ylg]) -3~ (3-8 t § eltHpicmexy osyreehpkyphehy, Oprepeneh tdr ong;
(B)-1-[1- (3,4 Mt hyl ened; chypﬁqwh)mécﬁyﬂa%lﬁ@éw%mmdmonhggél

carbolin-2-y 3 chloro %I ) pr opene- 1- one,

(E)-l-[|-(49€;§t“r¥&x9 BREATTH 4,9-tetrahydro-[err]-carbolin-2-

yl]-3-(2- chI(dr)UIB-Lﬂ\rﬁBo@-lmgﬂy)lmmpléneypnemal) 1,3,4,9-tetra-hydro-g-

(B)-1-[1-(3, é’a%tﬂi)il-@ﬂ?ﬂ wﬁle(wld)lmétﬁyﬁax@:ﬁ@éwrﬂ;ﬁwd@ak%él
carbolin-2- 6- di CPI aor ophenyl ) - propene-1 -one, (E) [1-

(3, 4- I\/bthyle e&lyi i}ﬁﬂ%ﬁ?‘?) T78'4,9-tetra-hydro-[err] -

car bol i n- 2- yIg) -3-([4- Bt ﬁWwﬁﬁm@hyByphenylbmobeﬂn@- tegnarhydro-g-
(B)-1- [I-(3d&%t1fi»stnym Oy Ehentrb~1 -8ydr &z {3 I dipai k8l ] propene-1-
carbolin-2- yér] (3 nmet hyl phenyl ) pr opene- 1- one,

(E) - N—I\/bthyl-(e4 - 0XO- 3‘\&% (3, 4- net hyl enedi oxy- phenyl)

Ot o @y ar 2 asr |- Biaeaa Oy P L BB  orfrSRE 7 2shrdF onémi de,
(E) 1-[1- (3clh-r|\2bflhy1l-2H?ﬁ] wyme:mmlo):e@hgnﬁl%t@id@hy@m@-[err]

bol 2- h L phenyl - in-2-
T I N L . ey

car bol i n- 2- "33 ( ’EN%?%'QS'%‘FP@ ﬁéh’}/?? ‘E)?%'b rﬁeq“edne

(B)-1-[1-(3, xZE-)Nét—hyl-eﬁeﬂfmwmmld)mxyﬁhdngltﬁl,ra-%)ﬁdr‘experhydro—ﬁ-

?g bgl I[ 2 (23)Ha]*b%tl%3 =y gy ny-p@ﬁ%dd)ﬂ%ﬁ*@B%B@nén?ﬂ)eworor;ped e-1-one,

XY, e‘“.y ra- nydaro -

car bol i n- 2- yiF Ng é 2?t?0§ }pl‘{fé’l‘al ﬁyﬁhﬁ‘}%)en 190r 3 péﬁéL glﬁﬂﬁo -é

(B-1-[1- (2@‘-:Doaydr2>bxéh]zn?ru¢<h-me5hylx)am1n®'na oyt athenvly gropfrer]=cne,

car bol i n- 2- yid -3—FQ|‘J]enY|@Il‘@é)Q'IP e%e@'i%x phenyl)-1,3,4,5-tetra~-hydro-4-

(B)-1-[1-(4 Isopro yLp g %f: ?h/dro err_] carbol |yn 2-

V-3 (3ot PSRaap s oY bbby Lohehy

(E)-1- [|-(2 &) DNeEbBEN LT lﬁrmﬁylf)l 1384z1mgtmelterrmi}@m- peepyl) -

car bol i n-2-yi ]3,3 (93tat££1@§&wwd—)ca&lb@meﬂe21y9nepropenyl]benzene-

(B-(R-1-1163.4 4= hyI enedi oxyphenyl ) - ,4,9-tetrahydro-[err]-

car bol i n- 2- Lg f? en fpropene 1-one,

(E)-(S)-1-[ 13 14- %ﬂhy?éﬁ@@bﬁﬁﬁéﬁ?‘h’?hgny}ln‘g 3. roatrpdre-PERFP= -
carbolin-2-yl}-3-(3-hydroxy-4-acetylphenyl)-propene-l-one,
{E)-1~[{1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetra-hydro-4-
carbolin-2-yl}-3-(2~chloro-5-nitrophenyl)-propene-l-one,
{E}-1-{1-(3,4-Methylenedioxyphenyl)-1,3, 4, S-tetra~hydro-g~
carbolin-2-yl}-3-(2-hydroxyphenyl)propene-l-one,
(E)~1-{1~-(3,4-Methylenedioxyphenyl)-1, 3,4, 8~-tetra~-hydro-3-
carbolin-2-yl]-3-(3-nitro-2-piperidin-l-ylphenyl)propene-1-
one,
(E)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetra-hydro-4-
carbolin-2-yl]-3-phenylpropene~l-one,
(E)~1-[1-(4-Isopropylphenyl)-1,3,4,9-tetrahydro~g-carbolin-2-
yl]-3-(3-nitrophenyl)propene-l-one,




?g bil I[ 2 (24y:\/{et‘mtmmm1mmm1miﬁ gnfbl& ahydr o- [erf.r\:]r' c!arﬁt;C)‘t |‘f§~2“ i S?EET

yl]-3(3- nltrophehyl)pfopene 1- one,
(BE)-1-(1- (4 I\/bth | pheny I%: 1,3,4,9- tetrahydro gerr -carbolin-2-yl]-

3-(2-chl or ot%-1 Tlrﬂdﬁeﬁy } Bréperrieior@n-5 1,3,4,9-tetrahydro-£-

(E)- N-(Tet r@mhh_afmmrm gk mﬁ{-ﬂﬂy&ﬂom’?&dﬁ&lox-@-rapéﬂtGGS—dre,

met hyl enedi 34,9~ key L T hing25y))gr _
benzam de, ?{3’ R-1-)[ I31A{ cig 5@@?’? rgeecf O]é(y%%epgﬁ dr ¢ o%%r?]&%?%d’h 5-y|]-3-
phenylprope?ﬁr~° -3-rhen ylpropene ~one,

(B)-1-[1- (3¢ leVtﬂ)hsal-emedaoxymaewle)ne]d.fﬂa,x@pﬂehguuaihym,w{tﬁartfr]ahydro-ﬁ—

car bol i n- 2- é’ir}b 1(r3-‘za-%t]¥bp ﬁ&;@%@%@{é&

e,
(B)-1-[1-(2,3 E/dro enzof ur an- g tetra-hydro-[err]-

car bol i n- 2- ﬁ/"r))'] L5l 44 %eaf‘ﬁﬁi’m%)n& é*tﬁo?yfﬁﬁeﬁ?Y?b‘?'b‘b’é??é—bP-llé‘né’
(E)-4-[ 3- Oxpk 3= 3-(dtmebherypherydgnel 13 0hed-t et ra- hydro-[err] -

carbol i n-2-yi)].pro eﬂthgeH§9bﬁeﬁ§dﬁLl @PﬁhﬁLt@%&gﬁyﬁr%rﬁriarbﬁlln 2-yl]-

(B)-1-[1-(3,4; Methyl enedi oxyphe 3,4 9-tetra
o bol | 1 3T T2 By s Berien ArobE s 4] ot . b.
yl ) pr opene- g}:)(yrﬂ;-(Teuranydroruran 2-ylmethyl)~3-[3-0%0~3~(1~(3, 4~

(B)-1-[1- (SnécMptdndanads ozxyph@ng'iaeéra?rw,r% ssekéabmmoz{ﬁnrﬂropenyu-
car bol i n- 2- Q/I,] - 3- (2- hydroxy-5-ni trophenyl ) - propene- 1-on

(E) - 4- [ 3- OX0 -ﬁ'ﬁ% 3- di hydr obenzof uran-5-yl)-1, 3, 4, 9-

t et r ahydr o- f®rry=dar! BoKaR= 5= yl]p#obémﬂ"]t@éﬁzbiyéracﬁdcamm 2eyfiér3-
(E)-4-[3- Q(ﬂj&\[ﬂpv(oﬂa-elﬁ"%t—mgéy@henW) ,3,4,9-tetra-hydro-[err]-
carbolin-2- _p,ro enyl b nzpl ac _ o
(E) - 4-[ 3- cxgés ‘[l[q( ]4 ﬁﬁ drg%enéz*o SPUPRS L)} 17 & I etra-hydro-£

t et r ahydr o- T%rfk?cj**é‘&rzbﬁl*llﬂ Zinﬁfﬁ‘@p‘é’(ﬂﬁ%éﬁZ@Pénacidonef

(B)-1-[1- (Banzuf-lman25:yblb&dﬁower9zdﬁiﬂa@h35dwaEers]expw&mﬂﬂan-h&dro - B~

yl ] -3-phenyl propene,Ly9ng. s _ i
'3[ 3- 0o UL A th§| enedi ‘ozxydplhme]‘gﬁ%lai‘g zeghoxy) phenyl) propene-1

t et rahydr o-9&%'r] - car bol i n- 2-y1) - propenyl ] - phenyl ) tri fl uoro- nethanesul f onic
aci d, phenylElest-€r3- O@{E)-3EH|!.-144&#WM%w&drmxypmeMétﬂa{hy@,ro—ﬁ—

9-tetra- hydf Qe it -6 BELE 8 ¢r Mdr il d, methy}
(2- hydr oxye hoxy)l p e ] [ e%e]ylé nonel Cl ¥ Beesntzeofur an-5-yl-1, 3,4,

9- t et r ahydr & &g égrﬁo ho e%ﬁ‘}‘]@‘yp(ké 33 &Ir fh TRk o dEey Fsheny | )

- propene- 1-oarkoJiB-2-¥1] ¢ 3¢ 84 -re Nt InA, drdd hgdyph2hiybenzd (1,3, ]40xazin-6-

9-tetra- hydsord@ydehe-1-one,
{E)=-1-[1-(3,4-Methylenedioxyphenyl)-1, 3,4, 9~tetra-hydro-4-
carbolin-2~yl]-3-(2-hydroxy-5-nitrophenyl)~propene-l-one,
(B} -4~({3-0x0-3-(1- (2, 3-dihydrobenzofuran-5-yl)-1,3,4,9-
tetrahydro-g-carbolin-2-yl]lpropenyllbenzoic acid, methyl
ester,
(E)-4-[3-0x0-3-(1-(4-methoxyphenyl)-1, 3,4, 9~tetra~hydro~g-
carbolin-2-yl]lpropenyllibenzoic acid,
(E)-4-{3-0Ox0~3-[1~(2,3~dihydrobenzofuran-5-yl)-1, 3,4, 9~
tetrahydro-fg-carbolin-2-yl]propenyllbenzoic acid,
(E)-1-[1~(Benzofuran-5-yl)-1,3,4,9-tetrahydro-g-~carbolin-2-~
yl]-3-phenylpropene-l-one,
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car bol i n- 2- I et h I am nophenyl) -pr openef 1"or§e~ s 'E)fr Fl!—f‘[ t~_(=$§, T
4- N@thylenedloxg , ”Hu -tetrazmydro [err]-** it
carbolin-2-yl]- + yIphenyI) propene-1-one, (E) -4- [3-0Oxo-3-

[ 1- (benzofuran-5-yl- 1 3,4, 9-tetra- hydro-[err]- carbolin-2-yl]
- propenyl ] - berzoei s [&cnodp met(hyk pstnart, by(lE)*edé’;oxﬂlﬁherﬁ\U:)Baani)f-ilUlQan 5-yl -

3 ety AR e Rbab 1 22 M) 8401 PLOPEYH) = A0n2gl6 el G

-4- [ 3-xo- 3- enedi oxyp
tet rahydr o- [ P13 CRBHPRLS- FF Y Pr o‘b’hﬁfyfl ] espf‘?ényl ) trifluoronethane-
sul foni ¢ aci d{E)pHienyll- (8stieretif) enddidxypheryd) Vet Byd eheth toayplyemngtF-- 1, 3, 4,

? L:hr?) h?/gfgciz%aﬂln—cza&@g—hﬂ re %’i-]hy%ro&%gr@:ﬁgxgnentﬁlﬁgﬂ){y.‘@rBr‘U%fethQ)i}%ne,
ottt al hydr oy ™ ‘?PgéPerﬁny?l]éls"lpﬁeﬁyl 1 BhERBraL Gyt Ca ot iR
(B)- (R -1-[ 1-¥P, 3-Di HydRobéne oh ul amirpatboxy) Bhanglt epregrr-d-—one,

[err]- CarbO"(}:)21)/-1{)1](334@&e€@yﬁé£@1®ﬂﬁﬂe@9‘l@f-l‘ﬂ0§}’lPéleilé’dﬁamh e@ep-1- one,
(B, 112, 5- Dy ghenzol 4, 410} 9 ool ey PLE AN Q-8

carbol i n- 2-yI§

(B)-1-[1-(2, 3L33|Mr@ﬁénﬁoﬁathmlﬁ%dl)wm%,ygatétﬁa‘l h%rdﬂred'-r[aemy]dro B-

?g bil |[ 2 [2( 33/)' c)alr'\;b;c]( ﬁ-@zvgyr-sol % d;i:rpeﬂmsdlei-how%aataﬁpylh );gf&mi@-l-bn@ne,
nedi,o en L, a; err i e

car bol i n- I4E Z{}% %rro Eﬂr% Sk %3%‘1 a"I] n o?é?’\é 1¥ Eetl[a hy]d o=k

(E)-(R)-1- [1 %@@ﬂWGWe@eﬁi@pm&nlﬂz%r@)cif 304G9 Wé%*rlahﬁﬁt@—f

[err]-carboli rE)Z-éﬂ 13-31¢-BeRk bEephrersd ) -, epane~te0Aghydro-f-carbolin-2-

130 _(E)-l-[l %Mﬂ%&é%gnﬁdl o%grﬁgoerl%lla) s}, 3,4, 9-tetra-hydro-[err] -

carbolin-2 yI - ] prépene 1- one,

(E)-4-t[3-[1I- -&Wefﬁoberﬁza 1 41%%%961*9?‘)/?*1913%14“ Pr 4.0

t et rahydro- [etar:]razwrdml—wﬁcarybl 8-2)9(301 i repenyl [ bpnzﬁvt)*amﬁ,udmtnlayhaae%er,
(B)-1-[1-(2, 3:9#34{:{@%%%0[;}\?% %%gggﬁ yl)-1,3,4,09-

t et rahydro-[err]-.carbolin-2- 3 nltrophenyl -progene 1- one,
(B)-1-[1-(2,3! ‘Hydrlo'ﬁénfof’fi BY HERSQ HRMRASPYL) 314394, 9-tetra-hydro-4-

t et rahydr o- [ ecagbddmb@l-iva] 23yl 31 ¢ 3-dime 3~ ldmiebkyhary hephenyl) propene-1-
et hoxy) phenyl 344 opene-| - one,

R L L L S e
carbol 1n-2 -yl]l~-3-phenylpropene-1l-one,
(E)~(R)-1-[1-(2,3-Dihydrobenzofuran~5-yl)-1,3,4,9-tetrahydro-
f-carbelin-2-yl)]1=-3-(4~-(2-dimethylaminc-ethoxy)phenyl)propene-
l-one,

{(E}-1-(2, 3-Dihydrobenzo(l,4]dioxin-6-yl)-1,3,4,3-tetrahydro-8-
carbolin-2-yl]-3-phenylpropene-l-one,
(E)-1-[1-(2,3-Dihydrobenzofuran~-5-yl)-1,3,4,8-tetra-hydro-4-
carbolin-2-yl}]1-3-(4-(2-pyrrolidin~-l-ylethoxy)phenyl)propene~-
l-one,
(E)-1-[1-{3,4-Methylenedioxyphenyl})~-1, 3,4, 9-tetra~hydro-g-
carbolin-2-ylj-3-[4-pyrrolidin-1l-ylphenyl]-propene-1l-one,
(E)=-{R})-1-[1~-(2, 3-Dihydrobenzofuran-5-yl1)-1, 3,4, 9-tetrahydro-
g~carbolin-2-yl]-3-(3-nitrophenyl)-propene-l-one,
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one, (E)- 4[3 ﬂ] enzo[ 1, 4] di oxi n- 6-yl rlﬁBM”Q—f'"“iFms;:
tetrahydro [e,“mgﬁl, 'm , ]-3- oxc1|§ﬂopenyl]benzil ¢ aetd e (‘R’)‘” T
-1-[1-(2, 3-Di hydroben?cfaran-5-yl)-1, 3,4, 9-tetrahydro-

r arbolin-2-yl]-3- phenylpropene 1- one,

1- [ 1{E2; B= Di-hysdHdeNenz ot emedi: Heydhenly 13-4, 9; t £8+ adwyat -rydro- £~
ar bol tgrgoyrr)ﬂz%q(Astadrmeémlamﬁﬁp%ten%ylprl@@a#éprwe- 1-one,
1-(2,3 y enzof.uran- 5- tetra h dro [err]

o S TSI B o e S didch g bR Loy o 1,

1- [ 1téRr &ﬂﬁwoﬁ'-@benzbimfm&-ﬁ Joxb-prépény et bahyairm-acid,
arbolk@tg% Idgg%yphenylpropene 1- one,

S)-1-[1 hydr.o 5: t hyd
(o AT it g o,
E)'(R)-l-[1tGQ'éhiﬁﬂﬁvdPGbéhzéiuT%wwlijﬂﬁ-3rn3t4ogheeylbﬂgmngﬁne l-one,

e{ L] C;ir Eol |1|372I-Y!1)-] 23341 6hat SHen®d Yyl 41000k N-E1-01 =Y] 3, 4, 9-

nme 0OX en

(B CR P 1 e b PLRRRC -cB08 oLt 2y 173 (4 298 me B YRR

[err]-car boI Fﬁn%xﬂlIine31¥(l3pﬁya%§ybﬁ€?ﬁll) propene- 1- one,

(B) - (R - 1- [ 1{£25 B- Di-hydrahesa of tn@trhdx yphenl13 -4, 95 & £b+ tdysi-drydro- -

oo ! 21 1 min ropene-1-
Lﬁ;rn]yr )C ‘Sﬁ ogehé}f s Yan 131046 (gtg O AR NI BB E YL 84 9Ny 1 ) propene-1

(E)-1-(1-Phef§f-1, 3 4, 9- tetrahydro-[err]-carbolin-2-yl)-3- (4 (4-
nethylpyperairh-@-yiLphéﬁyB)prbp@wmpénznﬁa,4GEy06Ry g=y1--1,3,4,9~

3, 4- Met hyl 3; A n a ,
garbolln g §F§f+§zfﬁh?%¥%§féﬁg%ﬁy%5&ifﬁ{jﬁ%ﬁ%ﬁ?zkegiag? %ﬁyf- cid

phenyl)propeﬁ hydr enbo uran- -lfu, 2/ -tetrahvaro—

(B)-(R)-1- [1pf3¢ﬂb¢kﬂﬂr¢kemédu0p¥gﬂg&gﬁ@péhé3¢4pgetetrahydro-[err]-
car bol i n-2- yl 3] = g (A(3~qb et Byh 88t dsrlzd LKL SLYOXY) PRENYS Jeet ranydro-

ropene-1-on
E)E) Io( R) - 1- 151%?11@9\}&%%‘%&&. Ox yphesiylhmefhy 1amgnpae ERPY G RN g jpropene-
carbolin-2-yLy¢r8- (4- (2-di net hyl am no- propoxy) phenyl ) propene- 1-one, (E)-

4-]3-Ox0-3- 1z ,(§,ﬁj(lzugL99h98¥éQe%z§fu4r% Aslget Rydre; §8tddra-nydro-5-

carbolin-2-yl nzoi ¢ acl

(E)- (R -[1-(% Sb &?@ﬁgnfoﬁﬁr%%1%9%H3n¥ﬂ’?rﬁpgnﬁeﬁr%ﬁ?dro [err]-

carbolin-2-ylk§]= GSK«ﬂ-ﬂlrdﬁeﬁh?Lhmdrmbendufqﬁpphényﬂ)pto@ehee]teunuhyd@E)-(R)

1-[1- (2,3- phygnobenzofynansSpiiy o dgbnd-hiebhahydro-[err]-
(E}-(S)-1-[1-(2,3-Dihydrobenzofuran-5-y1)-1,3,4,9-tetrahydro-
B-carbolin-2-yl]-3-(3-nitrophenyl)-propene-l-one,
(E)-(R)~1-[1-(2,3-Dihydrobenzofuran-5-yl)-1, 3,4, 9-tetrahydro~
B-carbolin-2-yl)1-3-(4- (1~ (S)-methyl-pyrrolidin-2-yl-
methoxy)phenyl)propene-1l~one,
(E)-{R)-1-[1~-(2, 3-Dihydrobenzofuran-5-yl)-1, 3,4, 9-tetrahydro-
p~carbolin-2-yl]-3~(3-hydroxyphenyl) -propene~l-one,
(E)-(R)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-
B-carbolin-2-yl)]1-3-(4~-(2-dimethylamino-1l-methylethoxy) -
phenyl)propene-l-one,

[err]- c
(B)-(S)-
[err]-c
(B)-1-]
car bol i
(B)-(S)-
[err]-c
(B)-(
[er

(
[

szt sy
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carbcolin-2-yl]- am no- pr opoxy) phepyl;) prapeme:. L L]
(E)-4-[3-xo-3-| ,muzumﬂ" mtgmenylml 1, rFetra:h};df‘o 'érr]- "i@‘ -1
carbolin-2- yI]prop | ]'oedzoifc acid, (E) - (R) -1 [1- (2,

3- D hydr obenzofuran-5-yl)-1, 3, 4, 9- tetrahydro- [err]-carbolin-2-yl]-3-
(4- am nophenyE) - Qrépeh@eqy{nﬂi3,4,9-tetrahydro—5—carbolin—Z-yl)—3-(4—(4-
(B)-(R)-1- [1~(a3r4}4wei=@yé@mdiqupiwréyly)ai Spén&-1-eidey-

hyd b 2.y - 1
o Ol g Nt ror anar bel Shbisd 769 FORRE I AR EY: er‘%rr]%ﬁaré%ﬁd@%)] 3

(4- (2-pyrrol ic@iFreis yrerhbklyjibhb%m )-dﬁépéﬁehya-MerC(lem(-Rwi methoxy) -
1- (3, 4- Met hylmequo)py@ﬁemy-l)) -dnea3, 4, 9-tetrahydro-[err] -

bol i n- 2- di et h I
i (3y k) < 3x{ 41%“1? Il gyl §§gg§g$¥w_ﬂ;g>°%n§ terhfyaro-s-
car bol i n- yl’)a)-°9*(~8 ATyl bb n%");?)@;%@ﬁé hylgpeno-1- methylethXY)Phenyl)'
(B)- (R -1- (1o2panBFhydnebenzof uran-5-yl)-1, 3, 4, 9-tetrahydro-

bol i i 2-%h L1 37{ 474 i f g 1x -
o) ol iy 231 (414 s b ) FLopene L g0t aro-s

[err]-car bol iFF ?oyllf 3 {‘3’tr1‘fﬁ‘ho‘r‘or‘?‘ét’“ﬁ§ ybﬂ%M)%??&éWépieBHé)prOPGne'
(BE)-(R)-1-[1-i(2ne3- Di hydrobenzofuran-5-yl) -1, 3,4, 9-tetrahydro-
E g r ]( R)Ca; bflll (ﬁ~2 szyl b= 63&4?( ?rﬂ?i Wl‘u@r@iﬁbﬁ‘ ngg)fm@d)eﬁ&gpﬁﬂﬂ&*olﬁﬂne
r openzof ur et.r ro
[err]-carbol |c(a Il]rl % fl 2R e}yhal tﬁy aFnlno) 1) c}%/) ps)éenyl
propene- 1- onelE - --(4,3 Dihydrobenzofuran-5-yl)-1,3,4, 9~ _etrabvdro b=
(B)-1-[1-(2, a-aabbydhebejazm‘wam—&Md)iekh@lémsanéeétrr&:ﬁwdm@n&ebp]ropene 1-
carbol i n-2-yl]-3-(4-(3- (dinethylam no) pr openyl ) phenyl ) pr opene- 1-one,
(E)-(R-1- [1- 2, 3- Di hydr obenzcf ur an- 5-y 4, 9-t et r ahydr o-
[err]-carbol i B 24F i= é*'(44 {?&%@WF‘&&HSP‘Z %Y:If)ox‘y&r &p@x&f—trahydm" 5~
phenyl ) pr operartedie;2-yli}1-3- (4= (2-dimethylaminc-propoxy)phenyl) propene-
(B)-(R-1-(14(2,3; D hydrobenzofuran 5-yl)-1,3,4,9-tetrahydro-

err]-carbolin-2-yl 4-f or myl phenyl.) ene- 1-one,
o 24 b i P P L DL ORENG: £ 00 s (o e rahyairo—s-
[err]-carbol |cra-r2>oyll]1 3=y U} praged drliveoet by kFighenyl ) pr opene- 1- one,

(B-(R-1-[1-&2 ~3<RPJD¥@* Dpf%ﬁfﬁ}o%eyllz)ﬁ&rgm 45 9 11T, 6Bmildr9Q‘t:etra1'1yd"c>-
[err]-carboli n 2 £ 2- di net hyl am noet hyl am no p enyI - propene- 1-one,
in- 4 y 1=3-(4- amlnophenyl) =proren

(E) (R)y=1-[1- 3,4—Methylenedloxyphenyl)-1,3,4,9 tetra-
hydro-S-carbolin-2-yl]~3~(4-aminophenyl)-propene-1l-one,
(E)-(R)-1-[1~(3,4-Methylenedioxyphenyl)-1, 3,4, 9-tetrahydro-8-
carbolin-2-yl)]-3-(4~-(2-pyrrolidin~-l-ylethoxy)phenyl)propene-
l-one,
(E)-(R}~-1-[1-(3,4-Methylenedioxyphenyl)-1, 3,4, 9~-tetrahydro-5-
carbolin-2-yl)]-3-(4~(2-diethylamino~ethoxy)phenylpropene-1-
one,
(E)~1=-[1-(3-Fluoro-4-methoxyphenyl)-1,3,4,9-tetra-hydro-8-
carbolin-2-yl)]=-3~(3-nitrophenyl)propene-l-one,
(E)-{R)-1~-[1~(2,3-Dihydrobenzofuran-5~yl)-1, 3,4, 9-tetrahydro-
E—carbolin-z-yl]-3—(4-trifluoromethyl-phenyl)propene-l—one,
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E)-(R)-1-[1- (:ﬂ! !ﬂ# ! g’ uran-5-yl)-1, 3, 4, oFtet dbiydremMT SHIFET
err]-carbolin-«Z- ,ﬂm mmﬂ am noet h¥ky) - phenyl)propene 1- one,
BE)-(R-1-[1-(2, 3- Dhydrobsenz*ofuran 5-yl) -1,3,4,9-tetrahydro-
r]-carbolin-2-y1]-3-(4-hydroxyphenyl)-propene-1-one,

(

R) - 1-[ 1= 2,8} Eihy:d-r ghenzatyradbbn yb fudsrd; 4 yA-t-at Gahyds et rahydre-

) -
)
) -
r
E) -
LB L e S g o
r
) -
r
3
r
) -

e

E

err]-carbolEA-2Ryr}-= Bltﬂénaé‘tf’r%y*ﬂIJ&ﬁPﬁBﬁé‘t’ ‘3‘/?*)“‘p%éﬁyl‘)pr’oﬁeﬂebi‘i’bﬁéyﬁr“

E)-(R-I -[JG-(:Z:Bthﬂﬂympnemz-qu;ur aRmbriyhg : In-34;1¢tthekyapyefi Pl ) propene-

err]- car boI| g-yl]-3-(4-isopropyl am no- et hyl ) phenyl ) propene-1- one,

3 (E) 5.1 L 2, 3- Di hydr obenzof uran-5-y 1,3,4,9-tetrahydro-

err]-car bol‘lEﬁl pli 9/1’% bl cﬁy@éﬁ’ﬁﬂfaﬁ?ﬂégﬁ‘é‘f?fw% sanyily r 8p&nie tausiro-

E)-(R) - 1- [JG—@B;cBeDlﬂilyzkﬂbJerBz-aft;ur(amEtyj/)mé_ctaqlél—aantret)éahydypphenyl
r]-carbo 2n¥ll -5 14 (3-di net hyl am no propoxy)phenyl]propene- 1- one,
(R-1-] E -D|h dr'obenzof ur an- 5 ¥% 3,4,9-tetrahydro-

err] - car bol EA=2-ET {4 TR eHEPFaFHE 20y et HoXy PpRe Ay F§ bF 2 pR¥REC B one,
2- [ 1- ( 3carbbthyt enedi okyEhdEy( )nﬂlgshw,gantre:t)rpecowm/mpEem}}L)propene—

ar bol i n- 2- yl-hn3- (4- (2- pi peridin-1-yl - ethoxy)phenyl]propene - one,
E R 2- 1- 3-Di.h b f
e rghi/dLo E(é‘r)r] Rvg:al*ﬁb(?) hyz’{ﬂj‘u?fagn gdg{: ‘e"hri/l }y‘éhgnékg) at h?/ﬁahydro‘

met hyl car barﬁ-caabpél‘ntéﬂtlb;u-t%rl tedBedimethylamino-2-hydroxysrepexy) -
(BE)-(R-1- [Jengngpggyg,r@neJ@z@f uran-5-yl)-1,3,4,9- tetrahydro-

carool 2oyl 34 TEE Tyl ne Lo ey Lar psne - 908 Al

(E) - (R) -1 - [ B-c2rBcbihydr pberfzoféiufanmylphgnyl) ~propene-1-one,

1,3, 4,9-tetrah-ydj olLfe{ILCﬁf:lqulanogemkm?ar(454y21)dl1rr%t bybaewpan drc-

ethoxy)pheny_) pgogln él-fpe % . inaceu i cceg le salts and

sol vat es t héré&Gf. Y 7P* ﬂpﬁ AP Rt c]ail Pé‘&ﬁ‘ﬁ’ %PFPB‘FP%O 1%ing a
(E})-(R})~1-[1-(2,3-Dihydrobenzofuran-5-yl) - 4,9~ tetrahydro~
ﬂ-carbolin -2-yl]-3-[4-(2- dlmethylamlnoeLhylamlno)phenyl-
propene-l-one, _
(E) -(R)-1~[1-(2,3-Dihydrobenzofuran-5-yl)-1, 3,4, 9~tetrahydro-
f-carbolin-2-yl]-3-(4-(Z-aminoethoxy)-phenyl)propene-l-one,
(E}-(R}~-1-{1~(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-
p~carbolin-2-yl]-~3-(4-hydroxyphenyl)-propene-1l-ocne,

" (E)-(R)~-1-[1~(2,3~-Dihydrobenzofuran-5-yl)-1, 3,4, 8-tetrahydro-
Bf-carbolin-2-yl]~3~(4~(4-methylpiperazin-l-yl)phenylpropene-1-
one, '
(EY-(R)-1-[1-(2,3-Dihydrobenzofuran-5-yl)-1,3,4,9-tetrahydro-
B-carbolin~2-yl]-3-(4-methylaminomethyl)-phenyl)propene-l-one,
(E}Y-(R)-1-[(1-(2,3-Dihydrobenzofuran~-5-yl1)-1, 3,4, 9-tetrahydro~
f-carbolin-2~-yl]-3-(4-isopropylamino-methyl)phenyl)propene~1-
one,
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conmpound of H'ﬂ"H"'“"#)wUnﬂ I wi th a pharnmaceuti caP—l%;;:fFn c_,pgapr-,,a,bil e diluent
b U i : -

or carrier. e of a egsgrmpound of c Fridbiv b migidFaeT
ture of a nedicanent for the curative or prophylactic treat- nent of a
condi tion where inhibition of a cGW-specific PDE is of a therapeutic
benefit. (E) - (R) ~=1491 - ( The-useydabbeh ab fuddh viheriei-1,3he, cendt talopris

sel ected fromthepgs Op, CONSi §l54ﬂ@i9fatﬁtjﬁ%§$ota~gﬁé el%gfnl skl srgﬁ_g%é;-ﬁ;;-cone,

vari ant angina, hﬁpertenm on, pul nonary ¥ nsi on, ‘
obstructive p&'mdRary™ 8t sbasE P CyRgaben Rl Wea 11w I~1 - dr 8, OT BRBFaF¥gaT e,
at her oscl er ogi~-saraot on€? +y on- f [ 4-adudede bh phsh MesseloppRlyePR¥ny B pesd dieer al
vascul ar di sqagge, a vascu- lar disorder, an inflammtory disease, stroke,
bronchitis, chronic asthma, allergic asthma, allergic rhinitis, glaucons,
and a di seasd FehdRact ot} z64 BPiRvarebrags feFamr~ Wotill Bt ¢ 9-tetrahydro- 2.
The use of claicarb8lnhe?-eyn the cardptbenidsn-er-eaidtdhexgy phengl j Propdhen
ani nal . 1-one, 21. A nethod of treating stable angina, unstable

angi na, variant angina, hypertension, pul nonary hypertension, chronic
obstructive p‘&l’r‘fﬁﬁgity‘%n SRR Y (oG sk vRReMER 11 i O-GrErar RHAFOTAN | ur e,
at her oscl er ogiagpodigohdyl ) oh Cf- (Regupedidimold- wessdloxpateany]l | pr@esrngptier al
vascul ar di sgage, a vascu- |lar disorder, an inflammatory di sease, stroke,

bronchitis, rLonkc_ast hym, . al.l ergi,c_asth allergic.rhinitis, %gucom, a
di sease char g(%t)e?}ieg?bwg{’ﬁi for'das 8fﬁ§ﬁ%t7i iy isnyé?hhhih‘l’o nonhuman
ani mal body, t@éﬁﬁhvér%ggmﬁwls}tneﬁrmélté-@mmrmwwld-phenapemtlmmy
eff_ecti ve amumhygéaﬁb&@i&)mdi,of:eeltahayﬂ..ester, 22. The net hod of
claim 21 VVher(%')n(I’J-'g"l-‘-""f]i—rrpﬁ,3'-%Di‘?ﬁydrobenzofuran—-S-yl)—1,3,4,9--tet:rahyc1rc:»—

carbolin-2-yl]-3~[4-(2-methylamino-ethoxy)phenyl]propene-1-

one,

and pharmaceutically acceptable salts and solvates thereof.

l16. (E)-(R)-1-{1-(2,3-Dihydrobenzofuran-5-yl)-
1,3,4,9-tetrahydro-fF-carbolin-2-yl) ]-23-(4-(2~dimethylamino-
ethoxy)phenyl) -propene-l-one, and pharmaceutically acceptable
salts and solvates thereof.

17. A pharmaceutical composition comprising a
compound of claim 1, together with a pharmaceutically accept-
able diluent or carrier.

18. Use of a compound of claim 1 for the manufac-
ture of a medicament for the curative or prophylactic treat-
ment of a condition where inhibition of a cGMP-specific PDE is
of a therapeutic benefit. '

19. The use of claim 18 wherein the condition is
selected from the group consisting of stable angina, unstable
angina, variant angina, hypertension, pulmonary hypertension,

e
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human. d of treating an ani mhlL . kd}e,.trqaf‘nght -gfa
condi tion V\hemmmu@% jm a cGwPygpecific PDE is of a therapeutic
benefit conpri I'mg said animal with an effective anount of a
pharmaceutical conposition conprising a conpound of claiml, together with
a phar maceutdroaniy abseptictabt epdinarenty oiseasei erongestive heart24aiThe
met hod of claidn 3@nwhergin.tle aMMdPIsd1erdshEMA. condition oL réducéhe

met hod of cl,af drz%e\Mg%ne épgjtreg'gerﬁ%t?ﬁerﬁ ap, E@l Erc?a‘.;é? < 8o VAFSYT

26. A method the curati ve' or rea
dysfunction 13r &4 s@sCRar éBn’b’i‘f%ﬁW%ﬁfM ﬁ’ll§€P§Fr ot B @n RBIEEitéé: dose of
a conpound ofhmdrdicmakthoe, paat ergautddiray atdepyadl e el tiss,and asabmat es

thereof, to {he AniiRLse characterlzéé7b QedWEBPQQrOEf 'Hé%if@Q rein the
animal is a hunan. 28. The rret hod of claim 6 wher ei n the

treatnment is an oral treatnent. 29. A conbi nation conpri sing:
(a) a conpound of cl aikfh.1, The use of Waim pRawhaceirn i thd |goratidepnabbe sal t

or solvate thes@ofle @drunction in (4N =Hix@QAQNd therapeutically active
agent, for sinultaneous, separate, or sequential use in the

treatment of a condition where inhibition of a cGVP- specific
21. A method cof treating stable angina, unstable

angina, variant angina, hypertension, pulmonary hypertension,
chronic cbstructive pulmeonary disease, ccngestive heart fail-
ure, renazl failure, atherosclerosis, a condition of reduced
clood vessel patency, a peripheral vascular disease, & vascu-
lar discrder, an inflammatory disease, stroke, bronchitis,
chronic asthma, allergic asthma, allergic rhinitis, glaucoma,
a disease characterized by a disorder of gut motility, in a
human or nonhuman animal body, comprising administering to
said body a therapeutically effective amount cf a compound of
claim 1.

22. The method of claim 21 wherein the animal is a

23. A method of treating an animal in the treatment
of a condition where inhibition of a cGMP-specific PDE is of a
therapeutic benefit comprising treating said animal with an
effective amount of a pharmaceutical composition comprising a
compound of claim 1, together with a pharmacéutically accept-
able diluent or carrier.

24. The method of claim 23 wherein the animal is a
human.

25. The method of claim 24 wherein the treatment is
an oral treatment.
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PDE is of efit. 30. The c0nb|maﬁ1@nroﬁ~elarmw~
29 wher ei nﬂl ﬂ Bm“ "Iﬂ‘l WI s stable amfl na, unstabl e*angi na-:variant’ - e |
angi na, hyper-ctensi®ons pul nonary hypertension, chronic obstructive

pul monary di sease, congestive heart failure, renal failure, atheroscle-
rosis, a condi tion of zredusetlettaddoressel cpateney,on Meigrghaceial vascul ar

di sease, a VAsGUALILIOLIEL, L a0 d a)gfm@z%erxndgﬁeﬁsl 3510 sbrgneni i s,

chronic asthna a gi.c_ast hinitis auco dlsease
characteri zé"dj“k)‘f‘létd'laséPae?fo?" AT StV Gpse a co pou 1°*Tﬁéal

conbi nati on af pHegimac2@twnhet by naddrptedri@ sattonand srletttidse tdpsfahctton in
an animal. the animal. 136 32. A process for preparing a
conmpound of claim 1l conprising interacting a conpcund of fornula (11)

[err] vmthacrrpouund of formula (I111) [err]
27. The method of claim 26 wherein the animal is a

human.
28. The method of claim 26 wherein the treatment is
an oral treatment.

29. A comkination comprising:
(a) & compound ¢f claim 1,
cr & pharmaceutically acceptaple salt cor solvate

(b} a second therapeutically active agent,

for simultanecus, separate, or sequential use in the
treatment of a condition where inhibition of a cGMP-specific
PDE is of a therapeutic benefit.

30. The combination of claim 29 wherein the condi-
tion is stable angina, unstable angina, variant angina, hyper-
tension, pulmonary hypertension, chronic obstructive pulmonary
disease, congestive heart failure, renal failure, atheroscle-
rosis, a condition cf reduced blood vessel patency, a periph-
eral vascular disease, a vascular disorder, an inflammatory
disease, stroke, bronchitis, chronic asthma, allergic asthma,
allergic rhinitis, glaucoma, or a disease characterized by a
disorder of gut motility.

31. The combination of claim 29 wherein the condi-
tion is erectile dysfunction in an animal.
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wherein X is hydroxyl or hal ogen, optionally fol|-gued ,byroynﬂ—-o,tm Erqrga»af_ an
i nterconversion step, salt formation, and sol vat €& fornati on. i
136

32. A process for preparing a compound cf claim 1
comprising interacting a compcund cf formula (II)

g

(R3)

(II)

wherein X is hydroxyl or halogen,
ortionally followed by one or more of an interconversion step,
salt formation, and solvate formation.
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