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TETRAHYDRO SOQUI NOLI NE- AND TETRAHYDROBENZAZEPI NE
WORRISMATMYES AS | GF- 1R | NHI BI TORS FlI ELD OF THECT/CH2004/000147

I NVENTI ON The present invention relates to novel

conpounds capa- 5 ble of-dbwn-regul ating or inhibiting

the expression or func- tion of the insulin-Ilike

grow h factor-1 receptor (I1G-1R). The invention is
TETRESTORI EeRteon iNe- ARt redsanyDrOEEMEAR RPINEADERIYATDVES AS IGF-1R
ndIBhidRst i ng | G- 1R expression or function in order to

pre- vent and/or treat cancer and other abnornal cel

growh, and io nmetabolic as well as blood vesse

proliferate disorders, in which uncontrolled

expr B ¢ GiHE HiNYENEGEOPt or i s observed. BACKGROUND

OF THE I NVENTI ON The insulin-like growth factor

receptor (IG—-1R) is one of 58 trans-nenbrane

tyrDBérpré@emhuanuanﬂﬂn&reraesentoinové$ bom@mnsnds capa-

[Review Str ure and, f nctron o T insuljn
ble |G SRR HASEOE PectBhop: F The M e Sy Lo fune-
tioM¥f HHd @nsBGlin-21k62600)tA088c4693] . r éi%];%dxfi @drdamrge

and studies on_ cells lacking the IG--1 receptor have
The dghtation é¢ PRA&C Pirepstefelni Pebheds obtdqrdl-TRaeEing

or fHHlHE¥1&§1ﬂ@@sqhuE§p9@§9h5h08r2§u£€fl&ﬁQM@nnkﬁﬁs%%gﬁre—
al . Birochim Biophys. Acta 1332(1997) 105-126

Ven%xpnbﬁgldﬁa@ﬁ ph@CB@Famdrethproabpmtm@thek%ﬂquwﬂhmnmnd
e equite fo the est ab-
met%??ﬁneﬁ{ angq %g ggogg QS ? E gy { PE {f q{ders in

mai nt'énance 0 FRhSf OF e enotype

whiddotimdant nadltled &RdrEBSVDMOOERthBaSEé@EpﬁﬁrEﬂs B seaRicm .
Bi ophys. Acta 25 1332 (1997) 105-126]. Several in
vitro and in vivo studies have denonstrated that

I nhghtckerouns dmermgx pnessitaonor func- tion of the
| GF-1 receptor reverses the transformed phenotype and
inhibits tunor cell growh. The techni ques used in

thesge sStudi g5 10 Ydeeutdalizi E‘Qc:@EEEPOgt@? 1R) is
[ Kal ebic et al. Can-" BESTATI GUNGSKOPI WO 005/087743

one P@'/W@@@MTGIDE tyepsRee. k50419 MgcHH3rH584sent in
huméﬁg ﬁﬁgﬁ&wplﬁQ%ﬁ%%h?%t ggsfunctlon of the Type 1 insulin-

like growth factor receptor. T.E.Adams et al. Cell. Mol. Life
Sci. 57 (2000) 1050-1093]. Genetic evidence and studies on
cells lacking the IGF-1 receptor have aemonstrated that it is
reqguired for optimal growth, but not an absolute condition
for growth [Baserga et al. Biochim. Biophys. Acta 1332(1997)
105-126). An expression of.the IGF-1 receptor protects cells
from apoptosis and seems to be a requirement for the estab-
lishment and maintenance of the transformed phenotype both in
vitro and in vivo [R. Baserga et al. Biochim. Biophys. Acta
1332 (1997) 105-126]. Several in vitro and in vivo studies
have demonstrated that inhibition of the expression or func-
tion of the IGF-1 receptor reverses the transformed phenotype
and inhibits tumor cell growth. The technigques used in these

studies include neutralizing antibodies [Kalebic et al. Can-

BESTATIGUNGSKOPIE
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[ Resnicoff et al. Cancer Res. 54(1994) 2218-2222],
dom nant negative receptors [D Anbrosio et al. Cancer

weeesns/086141996) 4013-4020], triple-helix form RGT/CH2004/000147

ol i gonucleotides [Rinnin s Bland et al. Proc. Natl.
Acad. Sci. 94(1997) 5854-5859], anti- sense nMRNA

[ Nakanmura et al. Cancer Res. 60(2000) 760-765] and
RNA i nterference using a double stranded RNA (V.M
Macaul ay et al. WO A-03/100059). The use of antisense

cer 8k590BYGhEOL} E§3{955§@fb'4n6f§%nég) h@%o%u&@@@@ﬁ@és

expression 1 n erati nocyt es has been shown to reverse
[Reshhieoéffi dér rill Aypeer et i fBAEIIVN 122 18s@R23si sdpeinant

h t,, Bi Lo 1
nega%iYe gggfpt%m[ge%%$}?| ch Of e ﬁ%é%%?n?{éegeptggg@agﬁ?
4013pasgiohl,y triplat-sel haveoheief Icn:lijajo_refcﬂeaa:ttlmesh [Réspéot
Slarcnaver b aE: TBbT. 204897) 8- 64 (10 P iggteol s anti-
sens%t henas ghekaalsaand E@St@é&ﬁ)@éﬁ R Bayes-0Geni geet 76al . and
Crc. Res. 86(2000) 125-130]. The IG=1 receptor

RNA dydeaferencegasied asdawohetFiacandrd BB t é(r&‘et MpRaphay

ot aglre\cq%)ntAl %@/qr@%g@ treatment of diseases that are
endant on an expreSS|on or over-expression of the

IGF 1 receptor for their proliferation [L. Long et
Cancer e 5 9 :
71 ETEON T (Togt)t Tegee be SRrvpbar iAo et T R e
IGF-A (r%ﬁﬁ:brl%&ﬁ)reggiﬂ:ﬁ&m\kéﬁ:aﬁﬁnmmﬂ &yaftb%h’l. showal $o

of Oncogene 20 % 4029- 40§ PRI OR ART 1
revensys /(g7 PR3 ¥ 0BBIATE e LIPS et e"ssoorfl""S:LS e

siomlbst ANCEEHa iR@TEd tt ¥IphRsti N8iohavendeen s Goaonedatie
down-regul ate or inhibit the expression of the IG~1
526k eceptor [M Parrizas et al. Endocrinol ogy 138 (1997)
1427-1433; G Blumat al. Biochem stry 39(2000)
15705-15712; 5 G Blumet al. J. Biol. Chem 278
( 2008yn 40dc2L 0G| Tive IGFakbaeckenrteh veeld possibly
yrphostins..are-th Iow t n.ce
als%%ﬁ) 3? Clcarlose?f{egac %ﬁ k¥%é¥c£ n%ﬁl%linser%%% fslc?r%h s
dlakbétftaSréateﬁm;ctajmnqm.m.edhbmeKaetea;. Lewnsbwmal) &0-63]

as well as atherosclerosis and restenosis [A.Bayes-Genis et

al. Circ. Res. 86(2000) 125-130].

The IGF-1 receptor system is regarded as an attractive
target in the prevention and/or treatment of diseases that
are dependant on an expression or over-expression of the IGF-
1 receptor for their proliferation [L. Long et al. Cancer Re-
search 55(1995) 1006-1009, R. Baserga TIBTECH 14(1996) 150-
152; R. Baserga et al. Endocrine 7 (August 1997) 99-102; V.M.
Macaulay et al. Annals of Oncogene 20 (20071) 4029-4040].

PRIOR ART
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Mol . Cell. Endocrinology 165 (2000) 131-137] that

tanoxifen, 10 at high concentration, has the ability
woaodmarn~s egul ate or inhibit the tyrosine PCT/CH2004/000147

phosphoryl ati on of the I G- 1R (3-subunit, thereby

bl ocki ng domnstrean1signal?ihg. In US patent 6337338

Bl, a nunber of heteroaryl-aryl urea substances are

descri bed as antagonists of the IG--1 re- 15 ceptor.

In cell growmh inhibition studies on MCF-7 and MCF-10

celd dénuﬂ$ tolfe satzzbanees ﬁhmaéthnmh@stiméxim&weIbeen

t he pat publicati on WO 02/ 10 4 Al it |s de
laigigdatted warrsaa BR§I PB b&ﬁlﬁb BZ‘% 5 G e

IGF—W ge@é%‘tonom)" bhRrandsdeexypi cmmommdgw 1are (1 997)
selective and effi 20 cient inhibitors of the

| G-
1 427ﬁ§6@p°{:oﬁ3 BaoRy gitc 2dpoBdpRyEni fit Y hat? [ EA o dsINP - A571 2;
. %é‘g'ﬂ At gl E@B?Lm cRBar m o Byl {3028 1&907424)2 44301158} o

s own to be superior to deoxypodophyllotoxin in
drawketcdr diiridy tthe deaphoetlnscerenb@@i@tkavﬂqﬂnﬂQWthath@ll

| eu ' 1210. No nechani sm_ of agtion ver
=y= S GERH 25 Fhohe BCaneBhbTT cALTin W5 Do s o5 R
it is shown that also acetylpodophyllotOX|n
ep| odophyl | ot oxi odo- phyl I gt oxone_and
| Honet et hy? eﬁdﬂ@pﬂﬁ%ﬂr}%r el 2¥e PBPERE ~FRYERT BT of § Bt

Mol.t r&ll@ﬂﬁ&@%ﬁ%@ﬂ(r' akion2 oW 2095. 0877 43hat tamoxifen,
PCT/ CH2004/ 000147 In the patent publication WO

at lplo4srs®nirag iminb&asofthepppi ki BY nkC d&@ TV at st T
1nhﬂ£§§réﬁé”ﬁ%ﬁ?éﬂ%@“ﬁﬂﬁ%?%o?&l&@?o | GF- L eE@pPLaf - B'Eﬁ%unlt

present ntion-ai to provide conpounds wth
therelpy dientdiGE IRwiehreesgeighphgiagti vity. SUMVARY OF
THE | NVENTI ON The obj ect set is achieved by the
conpounds of the following fornmula (I): RS R6 (IHz)n
NRzZInWs Lbatent 6337338 Bl, a number of heteroaryl-aryl

urea substances are described as antagonists of the IGF-1 re-
ceptor. In cell growth inhibition studies on MCF-7 and MCF-10

cell lines the substances showed low activities.

In the patent publication WO 02/102804 Al it is demon-
strated that podophyllotoxin, deoxypodophyllotoxin, picropo-
dophyllin and deoxypicropodophyllin are selective and effi-
cient inhibitors of the IGF-1 receptor. Deoxypicropodophyllin
has previously [A. Akahori et al. Chem. Pharm. Bull. 20(1972)
1150-1155] been shown to be superior to deoxypodophyllotoxin
in retarding the death of mice inoculated with lymphatic leu-

kemia L1210. No mechanism of action, however, was proposed.

In the patent publication WO 02/102805 Al it is shown
that also acetylpodophyllotoxin, epipodophyllotoxin, podo-
phyllotoxone and 4'-demethylpodophyllotoxin are potent in-
hibitors of the IGF-1R phosphorylation.
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R5 VKR3 10 (I) wherein R2 designates hydrogen,
Me, Et, CHO, CN, OH, Ow, COR9, COOR9, CONHR9 or

wa3nR87748her eby R9 denotes (Cl.-C4) al kyl; R5PCT/CH2004/000147

desi gnat es hydrogen, (d-C4) alkyl, OH (Cl1-C4)
al koxy, 15 OCF3, trifluorémethyl or hal ogen; R6
desi gnates Me, (O -C4) al koxy, OCF3, SMe or SEt; nis
1 or 2, R and R5' each independently designate OH,
Me, Et, ONb OCF3 trifluoronmethyl or hal ogen; 20 U
dest gnat %B%l&c 8LebyoR33 /depotesahysrogaser of
(d - C4) aIkyI al koxy, trifluoronethyl or
py el digen; de\ﬁz_i)vz@@&eesamsdespcxbm@wm%@&%tpr% ofy/the
SI te N or CR4', whereby R4' denotes hydrogen,
IGF%%% %&S a%@oxy, (C1- C6) al kyl, OH, trifluoronethyl or
hal ogen; Wdesignates N or CRG', wher eby R6' denotes

hyd al kaxy .
71 PR BRET Ty 1 TSIl B S A" BTAR S TPF AT y7i £
1mpAEEENt B -1 16 Al tr*é@h&@ﬁ:,ln\@heb(nvabpl.l cabl e (see
bel ow). Preferred enbodi nents of the conpound (1) are
deriv- able fromthe dependent clainms. The nost
pr eEeikiggly exaMkesvefyeespounds of formula (1) are
those of claim 13. 10 Further objects of the invention
are the use of the conpounds (I) as a nedi canent,
par ti cu f V. t RBGt o8f the
dlsgggeég %gahgé ﬁﬁ;ﬂ{ ﬁﬁn¥%ébpg¥$%ﬁ£%§@hlnh|b|t|on
folbbwithe Eopmessi Oh :or function of the G- 1 recep- tor
is considered beneficial, and pharnmaceutica
conmpositions 15 containing a conpound (1). DETAILED
DESCRI PTI ONRQF THE | NVENTI ON The conpounds of formnul a
(1) contain|a tetrahydroiso- quinoline miety (n = 1)
epine moiety (n = 2). 20 In the
above for nerably R2 is Me, OH CN

wherein

R, designates hydrogen, Me, Et, CHO, CN, OH, OMe, CORg,
COORg, CONHRy or CSNHRg, whereby Ry denotes (Ci-C4)alkyl;

Rs designates hydrogen, (Ci-C4)alkyl, OH, (C1-C4)alkoxy,

OCF3, trifluoromethyl or halogen;

R¢ designates Me, (Ci1-Cy)alkoxy, OCF3, SMe or SEt;

n is 1 or 2;

Rs' and Rs' each independently designate OH, Me, Et,
OMe, OCFs, trifluoromethyl or halogen;

U designates N or CR;', whereby R;' denotes hydrogen,
(C1-Cq)alkyl, (C1-Cq)alkoxy, trifluoromethyl or halogen;
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CHO, COR9 or COOR9; Particularly preferred exanpl es of
R2 are Me (nethyl), CHO (fornyl), COw (acetyl) and
wao(swgans) . Preferably R5 is hydrogen, Me, OMVBCOICH2004/000147

hal ogen; and preferably R6 is Ow or CEt.
Particularly preferably-RS i-s 25 hydrogen or Owve and
R6 is Ove. The nost preferred substituent pattern for
R5 and R6 is R5 = hydrogen and R6 = Ove. WO
2005/ 087743 PCT/ CH2004/ 000147 6 In formula (1) the
Sugsg'%qgﬂgtgﬁ ghgr1C@PS'R&Qﬂe%§ rhN€3enotes hydrogen,
et rahydr ol soqui'nol i ne or
(C1-Q25) 3 & 01, et( Ca%fydradklflﬂi- PHpehzaZépphenabiet | @5 W%@fa

P HegyERAYF oS ngt (et Py eeRe  apatefyosen

(Ca- @B@ll)k,yla Q(QQyCA)diﬂlkodebSttlrtllf&nbr(aMethgiR4br Ihh].:oc_Ngn;\N_
CR6'

, or U= substi
(U2angd @hammaveutéﬁeavgy ggae%‘gfiﬁ?ﬁ%/ bté}%rtel? nt %re
appllcaHle BRe p¥ 5wy N, or U= N W= CR6'), or a

triazinyl substltuent (U V, W= 10 N. A preferred
substitution pattern on said substituent on the

]-‘¥¥%éﬁ&?%d %agédamgﬁts o?agﬂe'@gﬁﬂﬁﬂgf Y &R @%Qaﬁé

I'n one nore preferred enbodlnent
ablearftomREheadepedéatt calaims. dfot hers tprafefaregd examples

nbodi t .t b th t bot h
of ﬁ%@ééPhggpﬁ CEB¥m$%§a#g hgr %&% erreé%‘gﬁpg%ggnt %3

is chloro or bronpb, and RS is Chb Nbst preferably
both R3' and R5' are cgloro or £ th
1- Sk S spRréEny et ﬁ@ﬁeﬁﬁ‘lo%nﬂr% % lése o ©

compﬁﬁﬁfé@r alalyy ash)édh@gﬁeam&t t bt i supeferady e nly gregen-
chl or o, bronD Ve or OVe. Three nost preferred
£ 1 ors eiys thtewtingm tp &t é#ﬁ@aéﬁsth’é wivhehythedew regulation or

1nhﬁ%§gp§}lEZ%%%R%&gr@%ﬁE@n'oEmfgnggﬁon &%m%hénld§31 reoep—

1101 0 hydrogen and R3'
tor and cdRBEidereat henkfordadr bodhpheonaceDuecalo aomwositions

rotational free f the phenyl, in b) the
Con?ﬁﬁq%ﬂq|ﬁnﬁ9qﬂﬁun%3qEznd R5' 25 are interchangeabl e.

The al kyl residue in the (Cl-C4) al kyl or (Cl-C4)
al koxy, as used in the substituent definitions of

for%%%%ﬂ%ﬁ?,Dﬁﬁﬁﬁ%ﬁ?ﬂ¥ﬁéﬁbﬂ@@,Iﬁﬁﬁwgﬁgﬁed or cyclic

and may contain double or tri-

The compounds of formula (I) contain a tetrahydroiso-
quinoline moiety (n = 1) or a tetrahydrobenzazepine moiety (n

= 2).

In the above formula (I) preferably R, is Me, OH, CN,
CHO, CORg or COORg; Particularly preferred examples of Ry are
Me (methyl), CHO (formyl), COMe (acetyl) and CN (cyano) .

Preferably Rs is hydrogen, Me, OMe or hélogen; and
preferably R is OMe or OEt. Particularly preferably Rs is
hydrogen or OMe and Rg is OMe. The most preferred substituent

pattern for Rs and Re¢ is Rs = hydrogen and Re = OMe.



ple bonds. It is e.g. nmethyl, ethyl, n-propyl,
n-butyl, iso 30 propyl, sec-butyl, t-butyl,
woyalsggrapyl , cycl obutyl, ethenyl, WO 2005/ 087P&B/CH2004/000147
PCT/ CH2004/ 000147 7 pr op- 2- enyl or prop-3-enyl,
but-1-enyl, but-2-enyl, bu®-3- enyl or propargyl.
Preferably it is nethyl, et hyl or isopro- pyl;
particularly preferably it is methyl. The al kyl
residue in the (Cl-C6) alkyl or (Cl-C6) al koxy 5 may
be unbranched, branched or cyclic and may contain
doubl e or trlple bonds. npl es of unbranched aIkyIs
ar el efqyula éﬂﬁyﬁhensﬁpéﬁyﬁueﬁthPyF enl g i@t
then1h?&yMyFE%@%H&@§OQE?%QEQQ%QSgtﬁik%k%af3&“%&&%%@ﬂro 1H-
2-bgrizgaapiyle nofethpk) meyhl,'vb a(ghé¢spbrogygtituent (U = CRz';

hyl ),net pyl ., (1 1- hyd, - (dst-.b
M Tty r’re%qhylB {1- dropy P%%égﬁh %ﬁg% FZQ?& ¥gopr%%yl %
N; vetde)sr‘rEt hyl 2- }()ft.rid}dl emlnyétﬂi:umt’dﬁydv) nsemyr atd= N, w =
(1-1 butyl )net I es c C. _
CRGaIﬁ§1 are 5?04 aygﬂﬂﬂggh Bbgﬁ?9¥ 45w -
N; eyclahexyl aon- ﬁgmmdﬁl @w@ﬁfwe)mcyqlvoﬁem ylu. Etcamal % =
of unsaturated al kyls are ethenyl, prop-2-enyl
N, outl 1= dhyW SH@Rs2) eng¥ , 2 bk iR gHA | SURsdrtenényld, V. W =
N) . pent - 2- enyl, pent-3-enyl, pent-4- enyI pent a-
1, 3-di enyl, penta-1,4-dienyl, penta-2,4-dieny| or
propargyl 20 The tern1"ha|ogen" means in the context

?L he p SE08 0@’% AL tLé%r 1.ghkotq QL DL Plffen

h%rcon e prese app i Gatron t
on thé}44pd$mmmnon% @@conBasgeEdmhmamdbﬁﬁnﬁené&gptblcrche

am no id_se uence of whi_ch e e,
brogog M %o%‘?‘rso”é ar % Q- &r p5ﬁaeﬁﬁﬁéc%rfln}3$gf{‘?%t S%l efl8s
Rs' 20Q0,i R2htiRa11028- a988ﬂ1er préfétrad SONRNLHPASIO®Y are

other 1GF- 1R, such as I GF-1R of mamr nals in general.

botWrbos? 087748 HreTceHPGS He0ea7bogh qiei in another
profUPLRCEYIASHLk Moo eDlept 128 47 Shokde SATRQUES o
Mospharaﬁ@mnhlxxﬁqqp R3' and Rs' are chloro or bromo. When
the 1-substituent is phenyl then R;' and R¢' are preferably
hydrogen. Ry' then is preferably hydrogen, chloro, bromo, Me
or OMe. Three most preferred substitution patterns on the
phenyl as the 1-substituent are a) R3', Rg', Rs' = OMe; b) Rjs'
= chloro, Rg', Rs' = OMe; and c) Rs;' = hydrogen and Rs' and
Rs' = both chloro or both bromo. Due to the rotational

freedom of the phenyl, in b) the definitions for R3z' and Rs'

are interchangeable.

The alkyl residue in the (C;-C4q)alkyl or (Ci-C4)alkoxy,
as used in the substituent definitions of forﬁula (I), may be
branched, unbranched or cyclic and may contain double or tri-
ple bonds. It is e.g. methyl, ethyl, n-propyl, n-butyl, iso-
propyl, sec-butyl, t-butyl, cyclopropyl, cyclobutyl, ethenyl,
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acceptabl e acids, which are possible in the case where
R2 is hydrogen, Me or Et; and/or at |least one of U V

wanwxs7@3ni 5 trogen. Exanpl es of phar maceut i eairicH2004/000147

acceptabl e acids are hy- drochloric, hydrobromc,

nmet hanesul foni c, acetic,- propionic, benzoic, citric,
tartaric, malic, malefic, fumaric, lactic, nitric,
phosphori c or succinic acid. The conpounds (1) of the
present invention can be pre- io pared using the

L bed W, Wt Lefier epngestay $chegessla
pmpandg%g'SL éé b?y t g g%ﬁ%&undljll?ﬁbf th g pre- sent
enyllbveptbpargyé.syrmfm%ahkxilmziaIM£ﬁhﬂlnee¢hwﬂ onhi-eprfe-

a__3,4-dihydroiso (.n=1 r.a
PY1'4P§¥&FH§/‘3F¥>9§FPE€ %%%oiz%ie iHe tiﬂﬁﬁl.' The inine (11)
may then be converted by re is duction to a secondary
e inventio

am no caonmpQun wher =
hy disg Sk YAs rﬁﬁédk‘@d&& Eae aé%h‘t%agwﬂn Bbr gﬁ%ﬁ? 3EFOTH
may %%t%ﬁ%gﬁngﬁegthﬁfaﬁgﬁ&&'ﬁﬁ Agents JRY e vsedaisuebubse
- BAL, B2H6 H4, or catal ytic hydrogenation

or tumpﬁ@ Ropdsa- Exy@plewﬁwww@s}nqudiylsSmrteealeftBVl
edu0|n nes fl h

ethy, parts 0 p??é gobn%g dzx? W%# d‘pogenﬁ. %ﬁ{g&%l% ot

brareorgb ety 1( kyewheopr &2y ¥, N@e@ﬁbdiykuntihuiyﬂvsubﬁ1 di—

e ns oy Rl 4 BE PR RP RO Bl Ryt i e Ok T4 X

metHySl)anét&@w ng125 gmaphy‘sych @sh I ofe; hbdo, 1 rtedyl-at e,
tosylate or triflate, ormanlntermedlatelmnlum

tyl gtasﬁ’cthY(h 16! -%@ﬁgﬁrewg}hﬂrhm%t%ﬂ kYl soraryl-1-
eth )%feecrkg}fi' y @enfanaedyat IQQ%%EYEIQ@E@;}N&& o r@~phleyx -1 -

enper ure N an aprotl c solvent such as acet one,
me tHINP, met@tﬂCNEXBMB@e@r of, phei m@h@@ty@lmearerwe/qhﬁmp@ml '

crc Sl S DR T 8 . conl tons

metraar)/@mﬁ;@rﬁgalmxaaplesonfoﬁnghEurme@ {UHY1s taet@I f,

to form conpoun nvention r =
SthiR b PP BOHBoantE F( ) SUker o b £ R br L3 ey

penﬂfeﬁn&cgél tiéht sapdythepdnsubsthiyugnbeh s- otdrerl t amta-
phenyl (i.e. at |least one 5 of U V_or Wis nitrogen)
1, 3rlebel prrgsdred By daeprar i BRNbR -2, 4-dienyl or

propargyl.

The term "halogen" means in the context of the present

application fluoro, chloro or bromo.

In the context of the present application the term
"IGF-1 receptor" encompasses human IGF-1 receptor, the amino
acid sequence of which is known [see e.g. T.E. Adams et al.
Cellular and Molecular Life Sciences 2000, 57, p. 1050-1093},
but it also encompasses other IGF-1R, such asAIGF—1R of mam-

mals in general.
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30

(1), where R2 = hydrogen, with XCOCEt or XCOW,
respectively, where X is a |eaving group such as
wohbwros74sn XCOVe X nmay al so be acetoxy), to POTMIHE2004/000147
conmpound (I) wherein R2 is COOEt or COW,
respectively, which is thef feduced, e.g. with Li io0
AlH4 or B2H6, to the conpound (1) wth R2 = Me or Et,
respec- tively (schene 1b). For all conpounds (1),
where R2 = nethyl, the standard Eschweiler-d arke

reafﬁé(Ehé?ﬁgdgﬁ%iégi1?2%@ceb@aghéeg&iysf@fn%hér@ﬁﬁbounds

derivatives fromthe rrespondi ng secondary amni no
of fomulks (Foumde( Bridi eHARR1en hyalkbyent s aiemmakeudical ly
1h)., -Al | _conpounds, (L) where. = cy.an
e R LA e o N
hyd€ygound (O Et ;wWhengol2at bydsbgeme df @CW atridon st mi-

an appropriate acyl halide COX, (in ticular for
troqe = ETRISS Alof] raﬁﬁﬁuéecgfmeaﬁ%%ﬁoa{%ea@%das are hy-

arodid S My, @eE Rsker nBYARAKsuOF ok yaNogest i halde iXeNc,
(X = chloro or bronpb); by using a suited auxiliary

bentpise sUdigy NEEd oo cpyrpdife BAESIOptFoMI1S, Jpctic,

nitrcn%,ag?%s mHGR 25 dudioTRtRyLamynopyri dine (schenes |a
of 18y .~ The reac. tion tenperature may be fromroom
tenperature to the boiling 25 tenperature of the

sol yent, whi ch. so}.vent b tk T,

A et hans. (a0 TReaarRyPByeRer el Bine b te-
paréd2{dong 1thd hettass asyatbgdanbhabwdewish useferanty -to

dr ous pot assi um_car bonate be used.to neutralize
SRR [ b R Tyt Gt ge toRcBepParrane (R e
senfl £ndef 852 MQ 2005/H847243 PCE/ €hHR00441A8014Y) , -wHikh is a

blj?/ performed in neat acetic anhydride, i.e. wthout
3, 4sél pedrolspawinal g s(n11d Pachl At ar 81EKerPsdiiat 1f1 of

£ |ﬂ€e' friMad i Mey Akl €QAROYRAS LA - vher -
zazégf%%\l-nyaﬁg)ﬁhy e lpnlfl\érgéar(\é[g) Sa#yr omthegaggve secon ary
ducaidnot ¢ ompoerwhdd)y amigre cRRpouhg- (8) ogénthéyiwesmgion,

formc ciL?d in refl uxing i Iuene}_ééchemss | k%}z’i}:"d
R R e s A g e
in REERareU d&r optles ecolndamy ajend sCcaaposadubéd, wshek eadRDI-
= hv-
BAL), Bﬁk, LiAlH4, or catalytic hydrogenation using a cata-
lyst, which may be chiral, suited for reducing imines, but

which will not influence other parts of the compound (I, R; =

hydrogen) .

The compounds (I) where Ry, = Me or Et and the 1-sub-
stituent is phenyl, may be prepared by alkylation of (II)
with a corresponding alkyl halide RpX, where X is a leaving
group such as bromo, iodo, mesylate, tosylate or triflate, to
form an intermediate iminium salt (III) (scheme 1a). This al-
kylation is preferably performed at room température to re-
flux temperature, in an aprotic solvent such as acetone, DMF,
CHsCN, DMSO or 1,2-dimethoxyethane. The iminium salt (III) is

then reduced under similar conditions as above for the reduc-
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po drogen, under standard condition by reacting this
Wi th an isocyanate OCNR9 or i sothiocyanate SCNHRO at

woaawosenaper ature in an inert solvent such asPa@WwCH2004/000147

ether, DWF or acetonitril (schenes |la and 1b). The
imne (I1) itself my be Prepared from an
appropriately 15 substituted phenetylamne (VII1) or
3- phenyl propyl amine (1X) (schenme 2), by acylating

ei ther of these mﬁth an appropri- ately substituted

tionggﬁotﬁgl H@ (f@ lf”m&gi§ﬁ§p@%%§ounds (I) of the

tten- Baunann con itions, which gives an am de
inveQk¥pn Whesei&an@e(bV)Eﬁay then be cyclized to the
imne (I1) under dehy 20 drating conditions with a
dehydrating agent such as zinc chloride or POCl3
§Bh&ﬁhbgmpﬁapﬂeraEﬁKWhéy@eazG¥NE2©5 @EhctespethEely,
pe). Either of the nes . (VI
and §¥€péré8b6§lt?%%ﬁn+ﬁ ( Q t Froa¥ PEast one

of Uapl@f ORI irat gl ¥isHbgLh | Lt&@ﬁ b@@:ﬂ@h&&iddeiyyd@glewonmf
t'he sequence (V) to (V) VIIl) reference i s nade
) re wipereo RKoh iy B, W&HW % @ﬁ\°§o§COM§pnresﬁfﬁﬁﬁvely'
wher%v hirs £2§éa%§§§ wuﬁog@cﬁaésescﬁﬂ?rooh@nﬁtﬂwe &MnAe
I's even onnerC|a [y avallable as is the case
alsdmezca@@fc@»symst@cj‘mmz@ommr@ ) VherRS nSBaehe GOQEL

or 4§§F,|§ngeﬁ%iﬁ§§y,h§5§% £%¥§ﬁ%§&i§$Q$§§3 'P$S i‘h Li-
A1H,HEEOELHKS tB5thR Bb6mpound (I) with R, = Me or Et, respec-
tively (scheme 1b).

For all compounds (I), where Ry = methyl, the standard
Eschweiler-Clarke reaction may also be used, to directly form
these derivatives from the corresponding secondary amino com-

pound (I) with Ry = hydrogen (scheme la or 1b).

All compounds (I) where Rz = CORy, COORg Oor cyano can
be prepared from the above secondary amino compound (I,
where R, = hydrogen, by acylation with an appropriate acyl
halide ReCOX, (in particular for Rg = Me also acetic anhy-
dride may be used), haloformic acid ester RyOCOX, or cyanogen
halide XCN (X = chloro or bromo); by using a suited auxiliary
base such as NEts; or pyridine and, optionally, a catalyst
such as 4-dimethylaminopyridine (schemes la or 1b). The reac-
tion temperature may be from room temperature to the boiling
temperature of the solvent, which solvent may be an ether
such as THF or 1,2-dimethoxyethane; CH3CN; N-ﬁethylpyrroli—
done or CH,Cl,. In the case a cyanogen halide is used, anhy-
drous potassium carbonate may be used to neutralize the

formed hydrogen halide. Acetylations (R; = COMe) are prefera-
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base NRz Rs R2 Rs Rz RINCO R' or RONCS R5 R3 5
WG 2005/08(743, R2 = HR4 (1), Rz
ONR5 NaBH4 R5 Rs (~ Hz)" Rs (CHz) n NI NR2 Rs R2
RS R2 R R3 R5 R3 (11, m=12-R4 R4 MeX or EtX/
base (1), R2 = CONHR9 or CSNHRO R5 R5 R6 (~ Hz)" R6
(CHz)" NRz+ X NaBH4 | /| Nz RR2? s R RR' s R5 3
R R R S3 4R (Ill), RR =M, E 4 (1), Rz = M,
bly %ﬂ%&&@)ﬁﬁ%h&% BEEL CERORAL@P0d4 7 i e 121 3heMscl vent

or catalysts, to facilitate the isolation of the N-acetyl de-

s (1 2)n ROCOX, RIO000X, I (i Hz)"™ NRz Ac20 or XCN /
Rl

rivative.

All compounds (I) where Ry = formyl, may be prepared
from the above secondary amino compound (I), where Rp = hy-

drogen, by using formic acid in refluxing toluene (schemes 1la

and 1b).

' All compounds (I) where R; = CONHRg or CSNHRg can be
prepared from a secondary amino compound (I), where R, = hy-
drogen, under standard condition by reacting this with an
isocyanate OCNRy or isothiocyanate SCNHRg at room temperature
in an inert solvent such as an ether, DMF or acetonitril

(schemes 1a and 1b).

The imine (II) itself may be prepared from an appropriately
substituted phenetylamine (VIII) or 3-phenylpropylamine (IX)
(scheme 2), by acylating either of these with an appropri-
ately substituted acyl chloride (X), e.g. under standard
Schotten-Baumann conditions, which gives an amide (IV). This
amide (IV) may then be cyclized to the imine (II) under dehy-
drating conditions with a dehydrating agent such as zinc
chloride or POCls (Bischler-Napieralski type) or P;0s (Pictet-
Gams type) .

Either of the amines (VIII) or (IX) may be prepared by
techniques known in the art from appropriately substituted
benzaldehydes (V). For the sequence (V) to (Vi) to (VIII)
reference is made e.g. to Kohno et al., Bull. Chem. Soc.
Jpn., 1990, 63(4), 1252-1254. In some cases the phenethyl

amine (VIII) is even commercially availlable, as is the case

COR9, COOR9, eCkEH2004/000147



R6 (IH2)n R6 1 \ (IH)n NNwe (11),n=1,2 W U W'K
"it, RBVRZI RS VR3 (1) NaBH4 H2CO/ HCOOH R5 R5 R
weauBHg7HI000X, Rs (i H2)n s (i H2)n Ac20 or KCNOH2004/000147
base NR2 NR2' WU (1), RR = HWIURINOO R,/ "V K
R, R R31 or RONCS 5 3 -51(g; R2 = COR9, COOR9,
XCOOEt, XCOwve, COWe or CN or Ac20 | base RS R5 Rs (C
H2)h RS \ (CHz)h NR2 I / NR2 WUW UR5 VR3 R5 V
R3" (I), R2 = COOEt or COVe HOOOH (1) R2 = CONHRO or
CSNHRO  UAI H4 RS RER6E I \ (i HH)n (CH2) n

R G e ¥

| R,COX, RgOCOX, |
NR, Ac,O or XCN / base
>
Re'\ R,
RgNCO
R PR or RNCS
5 1]
(), Ry=H (1), R, = CORg, COORy,
COMe or CN

NaBH4

=12 | R,

MeX or EtX / base

(I, R, = Me, Et

(1), Ry = Me, Et



R5 R3 (1), R2 = Me or Et (1) WD 2005/087743
PCT/ CH2004/ 000147 - 13 R5 0 R6 H CH3CN / KOH

WGHBNGR7743NaOVe N) R5 R5 R6 NC2 R6 CN  NO (VI PET/CH2004/000147
PdC 5%/ HCl H2 / PdC 10% R5 R5 R6 \ NH2 R5 NH2

(MII1) (1X) 5. ....... -.12.-.. RCl Co R6 CH2)~ + Al
UNH2 RWARL 53 n=1,2 NaOH, CH2CI2 (X) R5 R5 R6
(CH2) n R6 (C1-12) O NHNPOCI3 | ~UWU5 3 R5 V

R3 (IV), n=1 2(11) ,n=1,2 Schene 2 WD
2005/ 087743 PCQCW%OOOM? - 14
R Rs

((|3H2) n ((|3H2) "
N

Wyn=12 W&

/L\
Ry OV

=

Ry

NaBH, H,CO / HCOOH
R,COX, R,OCOX,
((IDHa)n Ac,0 or XCN/ base
NR,’ >
w= |u
-~
M, Ry = W i R,NCO /k\ /k
2" | 0 NS Ty
V or RyNCS § 3
XCOOE, XCOMe, (), R, = CORg, COOR,,
or Ac,0 / base COMe or CN
‘ 2 n
NR,
-~
/Wk )'U\ T
' \V )\\ /)\
R¢' \ R,

- COM
(), R, = COOEt or COMe (1), R, = CONHR, or CSNHR,

LiAIH, or BHg
R
Ry 5
R Rs (CH,)
6 (CHz)n | 2/n
[ NCHO
NR,
W~ U
w= U |
)\\ /Ik R .)\\V/LR '
R5I V R3’ 5 3

(1), R, = Meor Et 0]



for 3-nmet hoxyphenyl et hyl am ne, which inter alia was
used in exanples 31-38 (see below). The sequence (V)
wWOoQo(3¥BTM3i s easily achieved in accordance w POTAGHR004/000147
procedure devised for the correspondi ng 4-net hoxy
derivative (DiBiase, S.A 1ét-al. 5 J.Og.Chem
44(1979) 4640-4649). Conpound (VI1) is there-af- ter
reduced to the amne (I1X) by catal ytic hydrogenati on.
The appropriately substituted benzal dehyde (V) of
schene 2 in turn ig either comercially available or
known fromthe lit- re. 10 Sone exanpl es of known
benzaldehydesRé hy,, be used for synthesizing
sonme preferred co ds (I) are the follow ng:
benzal dehyde (V) '‘CAS~» cﬂ@ ybenzal dehyde
cpb- Bladive 2-f 1 uor o- -nethoxybenz% yde 103438-88-6
2~ chl or o- 3- npt hoxyb&hzal debyde 54881- 49- 1
2- brogo hoxybenzaldeﬁ$&§d10_01-18-0
2- hyd ®xy~/3- met hoxybenzal deh
a dﬂggde 22924-15-8
hoxybenzal dehyde™~98
3- et 2- hydr oxybenzal dehyde
3Vhet hyl benzal dehyde 63
2- br ono- 3- nethylbenzaldehyde 109179-31-9
3-isaprgp dehyde 75792- 33- %
2- hy o@yqéﬁpropy oxybenzal dehyd gif%%iugﬁ 7
3- butlyl oxy- 2- hydr oxybenzal dehyde¥91849-57-9
2- hydgoxy- 3- |sobutyloxybenzaldehyge 222031- 85-8
" 2- hydr|dxy- 3-i sopr opoxybenzal dehyd¢ 222031-87-0
R=let fy| benzal drhRyde 620- 23y
2-hy £t hy benzaldehyae
hoxybenzal dehyde 86-51
he thV enzaldehyde 24454-

(CHZ) ' U
47L\
RS V R,
n=1,2
NaOH, CH,CI (X)
R, Re
RS
C R
Hy) 6 (?Hz)
POCI,
WI U w? >y
//l\ - /L\ /Ik
Ry V7 Ry Ry v7 TR,
(IV)yn=1,2 (,n=1,2

Scheme 2
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2- met hoxy- 3- net hyl benzal dehyde 67639-61-6
2- et hoxy- 3- net hyl benzal dehyde 532965-62-1
WGa-2005t08TMY - 2- met hyl benzal dehyde 56724-03-9 PCT/CH2004/000147
3- hydr oxy- 2- et hyl benzal dehyde 532966- 36-2 WO
2005/ 087743 PCT/ CH2004/ 600%47 - 15
3- net hoxy- 2- pr opyl benzal dehyde 97582-12-2
2-i sopropyl - 3- net hoxybenzal dehyde 93351-17-8
2- but yl - 3- net hoxybenzal dehyde 151038-64-1
for %’—%’tﬁbgggﬁél?%hstzHyfl.%mxo’ﬁér}etﬂwpe%ﬁ@m%ewas used in
151038- 66- 3 -(trifluoromethoxy)benzal dehyde ,
exargAEpE1 32138 (SehyHedry) 2- Het hosgbrsesal dehyde (§6495:88- 3
.3- hyd -2-eth - -
oo A ey . Ch OBy BaRaal ey he DoRdgs By g (evised for
the Tduretshyhtihing) bemzahdepyder ¥8F7Iv@5(MiBiase, S.A. et al.

B T T T N —

ter ddd@i013- hver axybenzakgebydea 10843 86, ogenation.
2-chl or o- 3- hydr oxybenzal dehyde 56962- 10- ,
The RppmRE-iatRdr s¥PEEAEaLaEn) Rz 2 b6dRYde (V) of scheme 2 in
tur%?ﬂygﬁg%¥geQ%%h@?gxg§l§ogv§§1éble or known from the lit-
- hydr oxy- 2- met hyl benzal dehyde 90111-15-2
eratBadgydr oxy- 2- propyl benzal dehyde 532966- 38- 4
3- hydr oxy-2- isopropyl benzal dehyde 532966- 40- 8
2-butyl - 3- hydr oxybenzal dehyde 532966-42-0
2- ($oie déxatgid etdfy IYn@Berhydneeydehydbdekyiethat may be
32966-46-4 3-hydroxy-2-(1-nethyl propyl)benzal deh
useggéﬁééﬂﬁgifs%fﬁﬁﬁdF@Q%—@FF%F Fﬁgr%g%?%%%% eE@afH§h¥%%
folASfO89- 31-6 2- hydroxy- 3- (net hyl t hi o) benzal dehyde
67868-82-0 3-benzyl oxy-2-hydroxybenzal dehyde
86734-59-0 2- (Cl-C4) alkyl-3- (d-C4)
al koxybenzal dehydes (i.e. with RS (Cl-C4) alkyl, R6
(Cl-4) alkoxy) and 2- (C1-CA4) alkyl-3-tri-

benfgyldehpdet Woxy- benzal dehydes (i.e. witfAR[reg. no.
3-mgtObx@Ayedad@lehy@® = 5 OCF3), respectivel3-3im¥y be
2- £ pyarohdsigtéwxypens P-detydes) al kyl - 3- 103438-88-6
2-clihadoo R yrdrdrpxabeetnidesvie W lianson et HSSFE8at i on
2-bypnidy 3amethoxybenzaldehyde 10401-18-0
2-hydroxy-3-methoxybenzaldehyde 148-53-8
3-ethoxybenzaldehyde 22924-15-8
2-chloro-3-ethoxybenzaldehyde 99586-82-0
3-ethoxy-2-hydroxybenzaldehyde 492-88-6
2-chloro-3-methylbenzaldehyde 61563-28-8
2-bromo-3-methylbenzaldehyde 109179-31-9
3-isopropoxybenzaldehyde 75792-33-5
2-hydroxy-3-propyloxybenzaldehyde 222031-84-7
3-butyloxy-2-hydroxybenzaldehyde 91849-57-9
2-hydroxy-3-isobutyloxybenzaldehyde 222031-85-8
2-hydroxy-3-isopropoxybenzaldehyde 222031-87-0
3-methylbenzaldehyde 620-23-5
2-hydroxy-3-methylbenzaldehyde 824-42-0
2,3-dimethoxybenzaldehyde 86-51-1
2,3-diethoxybenzaldehyde 24454-82-8
2-ethoxy-3-methoxybenzaldehyde 66799-97-1
3-ethoxy-2-methoxybenzaldehyde 75792-34-6
3-isopropoxy-2-methoxybenzaldehyde 218903-24-3
2-methoxy-3-methylbenzaldehyde 67639-61-6
2-ethoxy-3-methylbenzaldehyde 532965-62-1
3-methoxy-2-methylbenzaldehyde 56724-03-9
3-hydroxy-2-ethylbenzaldehyde 532966-36-2
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correspondi ng (Cl-C4)al kyl brom de and

trifluoronethyliodide, respectively. 10 2- (d-C4)
wahkbwswg73d3 (Cl - C4) al koxybenzal dehydes (i.e. WPCHI/CH2B042000147

(C1-4) al koxy, R6 = (Cl1-C4) al koxy) and 2- (Cl-C4)

al koxy-3- trifluoronethoxy5benzal dehydes (i.e. with R5

= (Cl-A)al koxy, R6 = OCF3), respectively, may be

synt hesi zed from 2-(Cl

CA)aIkoxy 3- hydroxy benzaldehydes by WIIlianson

eSS b Tahy toen L AUERYE T @ COTT espongs s C3-£4) al Ky
51 sl e SR Hok L b LA Oen 8 hyT T odT de, |sespeayiyely.

2-butyl-3- REt LR Endhl ddHIRRE conmpounds ares pysAl-kabl e from

(1 SRR ORI A Y S AR PR A A YAG DY | V¥ ek 087743

3= (tiafTusrone tholiy bedzaltienyGe NETT 7T Cal Omp27poll2awed by

3 hy SR NAY Lt L I RHEL F LTI Cariom —of | EhesS-aydr oXy

3 ny@LSHE -éas AL Ky as- METNYT T 0- benzadgielydes (7. e

3-hy Nz éfHe Héyl, Ro = SVe) saggh 2283-3
(mé%ﬁy;ﬁiabéaﬁzaidgh dtrhro-venzal - denydes;{i3se4 W th RS
= (ethylthigybef {ehyd® — SEr) , Tespecti|¥elys-oormy be

3 br §ﬁ{6"2'%“1h6%‘b A drfdel- CA)ar Kyl =3-br gags penaakdehyde

Qb e Wy AL Bl Fen YAl Y 1 TS G 1 gnjangateagent wiih

- on b BT S S IE A Vet Nyl U T de, [Eespecio-vel y (T or

2- br&nd‘“@-ﬁmy&'rbﬂ&bén‘%%&&élﬁ’ﬂiesee M™EUer by @figghss-79ynt heti c

3-hyg POl Ga  OPRel L ( 1961), ©49-852) . 1100-83-4

TThyRLb RS AL Eh PR, 31 BEL Y T 0 Denzar defyqes {3-26. Wi (h

3-hyBPoxy=2 -propFlethl dety de Sve) and 2- ([652549-38-4

O

3- hyﬁh&k&?ﬁslsg Py iz a gzaldenydes |Ei328c6 WMokB RS =

2 butvis HA Y Yendddshytd ), T €5~ Pecli Vighypedmy, e

O el e Chy OTR2 Rl AR AL KOy 3£DT[G38966-46- 4

3 hy@‘fbﬁf—é’cﬁl EPL b roBdt idig s EShydd gnar|dskeageni-aw th

2-hyQroxy-3-trify SR b S AT He Ry d T d€, | 40§5peCI1-eel'y

2 hyQly 2 SIdBEh At LA Bensd IEHBE M EUCT 557586 -8d-0

oot D T n AN AL BIF gkl 20 (T981)|56949- 8510

Anot-her-rotteto these starting materirals i s by
etherification of 2-hydroxy-3-(nethylthio)benzal dehyde
or2 2¢hy-dn bk BL{ Bt (SaHEh) @@M@@Wy@@s NBk6t oWweth Rs

- (GEapprsbe it ol CSund R dd SO ke Yy e
fluéf@neﬁlycsbtﬁasé&aafddﬂyaeammee(lwtaras ben(zcayr:4)a1ky1 Re =
CFgﬁlﬂgéﬁgitfggag,umgy be synthesized from 2-(Ci;-Csq)alkyl-3-
hydroxy-benzaldehydes by Williamson etherification with a
corresponding (Ci-C4)alkyl bromide and trifluoromethyliodide,

respectively.

2- (C1-Cq) alkoxy-3-(C;-C4) alkoxybenzaldehydes (i.e. with
Rg = (C1-Cs)alkoxy, Re¢ = (Ci-Cyq)alkoxy) and 2-(Cy~-Cs)alkoxy-3-
trifluoromethoxy-benzaldehydes (i.e. with Rs = (C1-C4)alkoxy,
Rg = OCF3), respectively, may be synthesized from 2-(Ci-
C4) alkoxy-3-hydroxy-benzaldehydes by Williamson etherifica-
tion w;th a corresponding (Ci-C4)alkyl bromide and trifluoro-
methyliodide, respectively. Alternatively all these compounds

are available from 3-benzyloxy-2-hydroxybenzaldehyde by
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CR2', V =CR4' and W= CR6'; and are known or can be
synthe- sized under standard conditions from

woaorsaspandi ng benzoic acids with thionyl chlecras2004/000147

oxal yl chloride. Sonme exanples 30 of known benzoyl
chlorides (X) and benzorcl@ctds that may be used for
synt hesi zi ng sonme preferred conpounds (1) are the
foll owi ng: WD 2005/087743 PCT/ CH2004/ 000147 17
benzoyl cggg%ide (X) CAS No. 3,5-difluorobenzoyl
h ELE€on? S ;epslihenakenzeyl cghketifdeation
etnefdsdbafe 3,%’%‘?‘%‘?%% ecr%oyrﬁychl or e 53650 86- 6
of tBebS3dhgtihgkiearoyb.chl ori de 57664- 62-7
3, 5-di met hoxybenzoyl chloride 17213-57-9
3, 5-di net hyl benzoyl chloride 6613-44-1
g,zg-(lczilscc,;grai]{lﬂytleﬁgmtthyﬂ)&bénzbeyﬂlz@l\fﬂ@h}i’fb@ 785-56-v8.th Rs
- brono- 5- chl orobenzoyl ., chl orj de, 21900- 2.7- :
(€GO - B, RPLCRDRy P CFGh| GEEBIO00o st io-benzal-
dehydet(N0%y - 2Bt Ryl bepzoyl) £ikpri de 9682%)40rbéspectively,

3- br ono- 5- net hoxybenzoyl chlorid 57893- 14- 6
may :heclrﬁymfc@e@-lﬁ@fihé%%eﬁzé(}r%%wg“e 8@&%’%?%%‘?%Zaldehyde
ot 3 b thyk) Oyhq Rl fdrfte with
dleﬁ%&&ﬁ%*%ﬁgf %gi%%ég???ﬁe?%ofgﬁgizo§? cﬁﬁ%ridglt
dimdﬁ%ﬂé&nﬁiﬁl@, 4r5dteithiylorobérdey | rewrest ide Wy fer- 26- 7
C S -tri,chl orabenzo orlde, 42 -50-.1.
sinSleg EA I BoN oY ChY oF B 57498 A T °
Comnfhbi mi-chH-1di nElsaxyben2egbi1thl ori de 56518-43-5
4-chl oro- 3, 5- di met hoxybenzoyl chloride 56518-47-9
3, 5- di met hoxy- 4- net hyl benzoyl chl oride 34523-76-7
3, B- @, b ko ppt haxethenzoylb -ekhenildeng@gs- 86:8. with Rs
3, 5-di chl or o- 4- met hoxybenzoyl chl rige 29568- 76- 1 .
= (@, BudrekPsY 0-Rs rfetsr%ﬂ)bé‘ﬁflo;?r(gmqj&a& °f¥338§§§1&%}§h10“
L gLyl 5 4 MRYS enzpy|-cghhokbee, 24668534 -
ben%?g@%¢f§%or%54-nefﬁ%ﬁ%%enzgg C%EFor?dg'SO€701-4§§5res
pecBibelly f |y doot-gmtithdsi@eroyioshP ok FoeCal @35 ¥y 74-Bromo-

benzaldehydes by reacting its Grignard reagent with dimethyl

sulfide or diethyl sulfide, respectively (for a similar reac-
tion see M. Euerby et al., Synthetic Communications 11

(1981), 849-851). Another route to these starting materials
is by etherification of 2-hydroxy-3- (methylthio)benzaldehyde
or 2-hydroxy-3-(ethylthio)benzaldehyde (A. Makoto et al.
Bull. Chem. Soc. Jpn. 51 (1978) 2435-2436).

The appropriately substituted acyl chlorides (X) for the
synthesis of the amide (IV) are benzoyl chlorides, when U =
CRy', V = CRy' and W = CRg¢'; and are known or can be synthe-
sized under standard conditions from corresponding benzoic
acids with thionyl chloride or oxalyl chloridé. Some examples
of known benzoyl chlorides (X) and benzoic acids that may be
used for synthesizing some preferred compounds (I) are the

following:



3- br ono- 4, 5- di met hoxybenzoyl
3, 4-di chl or o- 5- met hoxybenzoyl
w0 28050088t4BY| - 4- met hoxybenzoyl

3, 5-di br ono- 4- quorobenzoyI chl ori de 402-

chl ori de 70574-46-8
chl ori de 63001-38-7
chl ori de 59931- 58¢B/CH2004/000147

85-7

2,3, 5-tri met hoxybenzoyl ~cHi7ori de 119098- 79- 2

5- br ono- 2, 3- di net hoxybenzoyl
3, 5-di chl oro- 4-i sopropoxybenzoyl
Benzoi c acid Cas No.

chloride 107188-91-0
chl ori de 41490-23-7
3-chl oro- 4, 5-di met hoxybenzoi c

acid 20624-87-7 3, 5-di net hoxy-4-i sopropoxybenzoi c

cid 52000.58.2 3 §. dlhvdrnyv A,ngthnyv
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difluoro-4-methylbenzoyl chloride

103877-74-3

romo-4, 5-dimethoxybenzoyl chloride

70574-46-8

~dichloro-5-methoxybenzoyl chloride

63001-38-7

-diethyl-4-methoxybenzoyl chloride

59931-54-3

-dibromo-4-fluorobenzoyl chloride

402-85-7

!
1
I4
[

5-trimethoxybenzoyl chloride

119098-79-2

romo-2, 3-dimethoxybenzoyl chloride

107188-91-0

-m
b
c
£
4
4
4
4
b
~c
5
5
5
5-
5-
5-
5-
b
4-
5~
5-
3,
-b
5-

, 5-dichloro-4-isopropoxybenzoyl chloride

41490-23-7

Benzoic acid

Cas No.

3-chloro-4,5~dimethoxybenzoic acid

20624-87-7

3,5~dimethoxy-4-isopropoxybenzoic acid

52009-58-2

3,5-dihydroxy-4-methoxybenzoic acid

4319-02-2

3,4-dihydroxy-5-methoxybenzoic acid

3934-84-7

3-chloro-4-hydroxy-5-methoxybenzoic acid

62936-23-6

3,5~dimethoxy-4-hydroxybenzoic acid

329320-56-1

3,5-dichloro~4-hydroxybenzoic acid

112290-09-2

3-bromo-5-chloro-4-hydroxybenzoic acid

118276-15-6

3-bromo-4-hydroxy-5-methoxybenzoic acid

6324-52-3

3-chloro-4-hydroxy-5-methylbenzoic acid

35458-34-5
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Renmoval of the benzyl group and the isopropyl group is
easily achieved by catal ytic hydrogenation (catal yst
woedtsastan) and treatment with BCLl3, respecti PeryCH280/000147

The appropriately substituted acyl chlorides (X),
where U= CR2', V = N ardW = CR6', can be synthesized
under standard conditions from appropriately
substituted isonico- tinic acids with thionyl
chl oride. The appropriately sub 25 stituted acyl
ChlQrd Qe i(0e1 PRELS Wt TN Nem=OR¥ a@tiks Wi 1R @an
be synt hesi zed under standard conditions from 2-

may cashidyybec syotbestibsti butesipyrsiginfard Hnpcedures as

rLORki ately . Stit d I ofi des [
i BPRPRELRREL s B vhed eyl el 462 lectiena by
thosBR&kiddedWin MhecantbéhsyniBOptdmsszed amdere straseatdin-

condi ti ons from ropriate 2-car,- boxyljc acid :
ventdoas FRENERd GIFFATRBE. FRETROMTI i Al RN SFePEFed?
the addrtGhel rdegehnXs, ovheheethad{RRe @hIGndy Rdy, nead WO
2005/ 087743 PCT/ CH2004/ 000147 19 be synthesi zed
be prtecteCaRyaPd CE6RELPPORECHPDM BAPPT opriiatRy eparation of

the‘%dﬁﬂa%ﬂﬁﬁlug)aﬁEQ §Hb§§béuﬁﬁg 5&3i€@6ﬂ?§3§ f@M%val of one
appropri- ately Substituted acyl chlorides (X), where
or mgraMprolegndny groQR4'. Ehe beokynlhesized damfmtection of

t. it f : ' tjtut.ed
oS SRR LIRS PEORL SN
ganiaptepriisatrgl’y sddsedt byed.dwcyl Mddore desler{(ud) Prwtzen U,

'W= N_can _he supstituted under standard nd :
(1 TN b T Bt o RO PH Lot AT R AP, 2" edi-
tiosubsty t Wednd Hnazipnesv. 16 5o mew exaypl @se 0 c idtidalli®91) .

starting materials for the production of nitrogen
containing acid chlorides (X) are the foll ow ng known

(§H¥F§H¥§ ﬂyatgcﬁghgrbggu£g0f5¥“%$$ha%ic_h droxyl groups
6- ch

c
4, I met hoxypyri m di ne- 2- car bonyl ori de
in 809 10kE3tl inStarttiomg amat er pal sefioyl ppoduetpormpydf grxups.

renShE, W, ufe Sel9 i B¥h hoerasbOsyl G ASIH is casity
achieved by catalytic hydrogenation (catalyst Pd/carbon) and

treatment with BCl;, respectively.

The appropriately substituted acyl chlorides (X),
where U = CRp', V = N and W = CRg', can be synthesized under
standard conditions from appropriately substituted isonico-
tinic acids with thionyl chloride. The appropriately sub-
stituted acyl chlorides (X), where U = N, V = CRy' and W =
CR¢' can be synthesized under standard conditions from 2-
carboxylic acid substituted pyridines. The appropriately
substituted acyl chlorides (X), where U = N, V = CRy' and W
= CRg', or where U = CRy', V = CRy' and W = N} can be syn-
thesized under standard conditions from appropriate 2-car-
boxylic acid substituted pyridines. The appropriately sub-
stituted acyl chorides (X), where U = CR;' and V, W = N, can



2-chl or o- 6- net hoxy- 4- pyri di necar boxylic acid
15855-06-84 4, 6-di chl oro-2-pyridi necarboxylic acid
woa8s282438 4, 6- di net hoxy- 2- pyri di necar boxyl i eCaaint004/000147
90764-84-4 2, 6-dichl oro-4-pyrimdinecarboxylic acid
16492-28-7 4,6-dichlore-193;5-triazi ne-2-carboxam de
583630- 76- 6
4,6-di nethyl -1, 3,5-triazi ne-2-ethyl carboxyl ate
829-73-2
4, 6-di_net haxy- , brtrkazk ne-2-.car h :
be GyTegee 18 YadeR S phnBR e AP B UEE o ace
4- RSty landaal desubytesut od ooyhigiidicmsr.e §pendinpgorri-
car boxyl i, ci.d derivative a wel.l - kn eagt LORS
atqig) SaeeeCURER| v iR reY ree U SR s Yof fhalaSy
- d¥,@seph baVER 108 DA aidtier 2R aeldiatrdl cosdt biomandfrom ap-
therefore may exist in different enanti- aqneric formns.
5 pro®nindeylsupstiitatrar PyCprapay + £ %%%fgoﬁmlﬁl)te%ar e
€n i ripgal | ' C tdthes pIgserhlorides
pyrulrﬁ‘\?/i%ltn%gﬁ WB26b8F %E%%E% ?%%‘8%4/ 000147 90 s
(X) ntvereed ,t &, cBver Nbothnehanshorklsuird wlerastgadarss
i xtures of them.in ratj : - j ;
com s oromaurasrs ar Cer T R RS e
trhezofdained in their enantionerically pure forns by
crystallization of 5 their addition salts with chiral
10 .acids [see e.g. D.L. Mnor et al. J. Med. Chem 37
(1994he 438 o U upaiaene 48494724, malogrials for the
alternatively, may be isolated by preparati ve&—IPLC
pro@uekiot oierdGrade: SeatraBiadchFFAl C@n es e e
£l OFL 8800 G d MoV rfRRiMdisener s of the products of the
present 1nvention are io the use of asymetric
synthesis [MJ. Miunchhof et al. J. Og. Chem
60(1995) 7086-7087; R P. Pol niaszek et al. Tetrahedron
achal Eelcxrids8 (H)987) 4511-4514], by asymmet | €&S tNeansf er
2 RYEERet @R BY F Dk AAhet hecd rboty Dechilatréde m ngs0g10I1)-38¢F 1
imniumsalts (TIT) [N. Uenmatsu et al. J. Am Chem
StaRtind WateiDPhy #31procuddby,; ofs (X)Meuzel qeks @to.al .
2, BUR: el or@-g-pfhieitne B9« A345ac2B21], or |bydsg-egieliut i on
> Oh16hb Talncdhas)- T @oRel ihaaAebkyaild wesd t heb&f-06a84
4 FNeWBL 1 IR0 er Skinekbadb by ltikeadid . The coapounds-6f

2 faaGRHL enddy)- 2 apgh idiekba phatyraeesdic 90764-84-4
2,6-dichloro-4-pyrimidinecarboxylic acid 16492-28-7
4,6-dichloro-1,3,5~triazine-2-carboxamide 583630-76-6

4,6-dimethyl-1,3,5-triazine-2-ethylcarboxylate 829-73-2
4,6-dimethoxy-1,3,5-triazine-2-carboxaldehyde 98141-06-1

15
The transformation of amides, ethyl esters and alde-
hydes into their corresponding carboxylic acid derivatives

are well-known reactions for those skilled in the art.

The compounds of the present invention.contain a
20 chiral center and therefore may exist in different enanti-
omeric forms. Although particularly preferred compounds (I)

are enantiomerically pure the scope of the present invention
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cally acceptable salts, where applicable, may be
adm nistered 20 in the formof a pharmaceutica
woaopasii4Bon in which they are in associati on RCTAH2004/000147
pharmaceutically acceptabl e adjuvant, diluent or
carrier, in order to prevéft “or treat any disease in
whi ch inhibition of the |G- 1 receptor woul d be
consi dered beneficial by the skilled person. The
present invention also 25 provides a pharmaceutica
is icorgpdisd iten ceoBpr bst RgeAa S OI@OI psf Faoor md ae(lh) asor
. .a phar utically acceptable salt thereof, as
ML XS r?&%&g‘feé‘ dBf PREAT2F RO asSeht a5 GiRSATHT Fiptrares -
maceuti cal |y acceptabl e adjuvant, diluent or carrier.
As to the appropriate excipients, diluents and
adj crrpruwnds dflgr efc&hgoprmagebe wadent ioR Heawtmdartidined

i 4 S ARS8 e B OIS o

theirCaforidlieonsisvé thedi thnahithknasidd rg'se Rerggalod .PMess T

199 to,"Lexikon Hi S e ur_, Phar [
et‘?gsg%t?@g%nghgﬁgrg?zé%ggﬁhkg%ijkggginlq§l3ate %egﬁé9§72]'
or dHdidrinatGaeter,, n20Be(iBoRts@My Hrebdaarpowrds (klng

of Lh%gfxaan?S of the present in-_vention have |IC50
COMERG It iYe S Vird LPREGcEREBA BYRT¥hs GHIRGi i@ tesorhog the
purdleHRAMNAs be LRE BL6ageast & - UG IO d e ihdk9 i3hf are

‘ference in activities, the pharmaceutical conpositions
the grsq I asyveRtirds aynkhpsées eMbl y Mompricfe &t @h-0J000rg.
Chert O 659(1%9@5 %%F%@bgggoﬁﬁonpgmfaé%}k eTéqealqalfgxﬁr%%%%ron

of conpounds (1) w Il néceéessarilTy be varied depending
Letthgpon 26he( 19650 #béatéd] 41 hebpaasyoud taria dutemsfefr hydro-

qﬁnini§;Q%tiont and thg severity d kind .of, the
IR I Tess i 1G CBFRSHEE T ALBOPES n tHe BpOiMIm°dd<Ege
(IImmy[Me wWeieki etSanedybyahhecipsrctidd oners Wigoes 4916-
treating any particular_pati- ent. The pharnaceutica
491 GorfposiMauGRL 26 ehedilnvERE i oh- iR¥S - Be For A8 ed 3dS-
2321Q{,9&I£5,by9%1e§01§9h%' 8RSch LAY r@fésc’bezsébﬁr%ed}'ics'd%@élv%g:&ves

plasters etc. when intended for topical admnistra
thexqadh; Fokngdm Rivsthaspoakbyledhbn athomrte. g. as
aerosols or dry powders; for oral admnistration,
e.g. in the form of
The compounds of formula (I) and their pharmaceuti-

cally acceptable salts, where applicable, may be administered
in the form of a pharmaceutical composition in which they are
in association with a pharmaceutically acceptable adjuvant,

diluent or carrier, in order to prevent or treat any disease

in which inhibition of the IGF-1 receptor would be considered

beneficial by the skilled person. The present invention also
provides a pharmaceutical composition comprising a compound
of forﬁula (I), or a pharmaceutically acceptable salt
thereof, as hereinbefore defined, in association with a phar-
maceutically acceptable adjuvant, diluent or carrier. As to
the appropriate excipients, diluents and adjuvants, reference

may be made to the standard literature describing these, e.g.
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tabl ets, capsules, gels, syrups, suspensions,
sol utions, pow ders or granules; for rectal or
woagisrnat74adm ni stration e.g. as suppositori esPCOICH2004/000147

parenteral injection (including in 25 travenous,
subcut aneous, intranmuscutazl +ntravascular, or in-
fusion) as a sterile solution, suspension or emnulsion.
The conpounds of the present invention were found to
down-regul ate or inhibit the expression or function of

to é%??@¥}299§£Qﬁ??ﬂéupgT%Qﬂgggﬁéggﬁéé ive ﬁgdigfﬁg? Chemnis-
| G—-1 receptor, wthout inhibiting the structura 'y

try¢l okefgement dtmxbs QA0 n angdcépt EexThey dereHibimstebfe

.. onpt e . apapt osi,s.,of lLi gnant cel | nd.te interfere
i PR S hivT=Te i By BROERrRG LR CRRITE! h The P

Fiefrephasdiofo tdwnted,otdo02cy in ckemakhe conpounds (1)
are useful for the prevention and/or treatnent of
di seases of unregul ated | G- 1R expression, in- cluding
cel bhpr ebhb A4S i 5easasSUshmmsS LARFeheabhesase! en-
rosis, restenosis, inflanmatory di seases e.g. .
venpieR i RRYS, ICqui et ket Kedddsd geldhavpdesisd ranging
£ r | L r t Le)/EetI X Sq: e
ro e A A T PR B s Bl B 8 RS ae
ferewee exprassid. @neks wHitch pharrbeeptecent edmpandf bons of the

. treated by, the co unds (). of .the in tion.inglude,
oo ph PTG Rt PR Couknte? 6 Cind EPdatt o0 € 87

weighvse it eompeatdn(Ii) ung, brain, pancreas, and nel anoma
mul tiple nyel oma, 15 | ynphonma and | eukem a. Under the
par agr aph "Bi ol ogi cal Data" are described sone

techRkougs1{0a8¥al ¥at EodSus@NSi) Vit QfeceG@BeeNy be
cell's towards conpounds (1) of the invention and the
varpp@serending heoomortihe tesdpttaeategyi shal pypriheular route

of g&ﬂ?ﬁyé‘%aé 1dn MBY, HE S es%vt%%fiigg}ﬁ%nﬁe i n g2 ePERLT | 1AL

I seases 1 n conbination w ventional treat- nents
beigachrestédr adiE bt dimaind/tdre opd ioumndoeage may be determi-

chenpt herapeutic agents .such as.e.g. Actinonycin, .
ned D7 TRhd b RREHL Londliile R oAt 4o  aaR o bPE BRFRLAE pati-
entCarbopl atin, Carnustine, Chloram bucil, G splatin,

Cl adri bi ne, Crisantaspase, Cycl ophospham d, 25
Cyt ar abi ne, Dacar bazi ne, Daunorubi cin, Doxor ubi cin,

Epi mHBi phei-RacEheResl deompd sdara ng dHlARMhaGbh: may
be gﬁ?ﬁhigtégeésléfgams, gels, soiutions, ointments, suspen-
sions or plasters etc. when intended for topical administra-
tion; for administration by inhalation, e.g. as aerosols or
dry powders; for oral administration, e.g. in the form of
tablets, capsules, gels, syrups, suspensions, solutions, pow-
ders or granules; for rectal or vaginal administration e.g.
as suppositories; or for parenteral injection (including in-

travenous, subcutaneous, intramuscular, intravascular, or in-

fusion) as a sterile solution, suspension or emulsion.

The compounds of the present invention were found to

down-regulate or inhibit the expression or function of the
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rubicin, Ifosfam de, Irinotecan, Lonustine, Ml phal an,
Mer - captopurine, Methotrexate, M tonycin,
wonlb@wanssone, Ox aliplati, Pentostatin, ProcaPbaain?eq4/000147
Streptozocin, Taxol, Te- 30 nozol om de, Thi ot epa,
Ti oguani ne/ Thi oguani ne, Topdtecan, WO 2005/ 087743
PCT/ CH2004/ 000147 - 23 Treosul fan, Vinblastine,
Vincristine, Vindesine or Vinorel- bine. Wen a
chenot herapeutic agent is used in conbination wth

hum%ﬁ e16PIPOMNCL Of o f Or i i il JinntiBER 1hBI $hERY PE-HSE 1Y

the form of a nedi canent contai ning a conbi nati on of
clogptzgerehwtegeinsylinrragianilorandbey wemenifstindt tonpromnote

: u i n, the form.of . r-ate dosage —
seo} BSLLTRe o OBEA LTS LAl (86RRERLe ATSRO8c quvs
siohabyeblealsindg hehde nebMidual tthes pragaaker 68 mhy hetosed cy-

e. sequenti al | i.e. on osage form 10 with the
cLeg o tnae Rt ol TovitE B oo ate ther AFEURPAI AR nERd/or
trehbBRefhesDt Hes ekt | ¢f agaigu(Ieh ol G&FVLEeRSa)kpréBiSon, in-

enbodi nent of two separate dosage forns may be
clugdpgeroel RAA bfovd R A iseastfe spePmAst cankpr, phheroscle-

ros@ddi £LoPe1 951 el [ n et dReARRULILE @%@.C&gesriggfse , 15

compounds (1) and thelir pharmaceutically accepta
autgammgnar@isaises used ul riesinpiiaridacoltbgiicals , t eofistirangheant

. . op t and.__standardization.of in vi d.in
re3JEY EORECEOhs P iemSt AN W SARLR AR shsH PRE-BRT Lkl
unrefuilabedi b orevefegetdsailamdacthivh ichy be baboeatesy

nimal s su as, cats, dogs, rabbits, non 20 keys, rats
andZﬂanﬁf%%?eigbqsaWe ok dn o thew Piepapen- pFtude.
butagest fot EXAVPLES t&) adids desehicbedertt hg-Exanpbes

have_satisfactory proton nuclear magnetic resonance
colgpect BRI and¥ 3t maRINGRAS 250G Flelgaraa MBIt Aglponnesoma,

n reg . Th t.anc - I LA "
B e e L
aredénetesbefiesdry ot tlat Dyye e rianteivertert e WOh2088h687 748ty of

canbsl/ SERP04{ 000141 cémé%tnds (I) of the invention and the

presence of the IGF-1 receptor.

Optionally the compounds (I) may be used against cell
proliferate diseases in combination with conventional treat-
ments such as irradiation and/or one or more chemotherapeutic
agents such as e.g. Actinomycin, Altretamine, Bleomycin,
Busulphan, Capecitabine, Carboplatin; Carmustine, Chloram-
bucil, Cisplatin, Cladribine, Crisantaspase, Cyclophosphamid,
Cytarabine, Dacarbazine, Daunorubicin, Doxorubicin, Epirubi-
cin, Etoposide, Fludarabine, Fluorouracil, Gemcitabine, Ida-
rubicin, Ifosfamide, Irinotecan, Lomustine, Melphalan, Mer-
captopurine, Methotrexate, Mitomycin, Mitoxanﬁrone, Ox-
aliplati, Pentostatin, Procarbazine, Stréptozocin, Taxol, Te-

mozolomide, Thiotepa, Tioguanine/Thioguanine, Topotecan,
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Exanples 1 to 30: syntheses of racem c conmpounds (1)
In the exanples 1 to 30 the follow ng general syn-
woOhedsios7@s ocedur es were used: 1. Producti on of pamiCiReo4/000147

(Schenme 2, 1V): 5 The appropriate amne (VII1 or [IX

0.1 nol) was added to an Suéous sol ution of sodium

hydr oxi de (200 m, 2M and dichl oronethane (200 m).

To the vigorously stirred m xture containing the

am ne, the appropriate acyl chloride (X, 0.1 nol)
Tredsg$bhnedvimb th il s onetiaie ti2Q) whihawasnaddedy disiog.
1080 30 mnutes at roomtenperature. After the addition,

Fhe mix- ture was stirred for further 60 minutes. The

di chl oronet hane phase was separated, washed with

hy drﬁchlorlc acid (200 ni 2M), dried (sodium

sul Ph&Tef Shamebhesmee sl agerdr yifessedTha combiidaalon
witBrtde éoMoha Si (Al LU (hUGE b pyciTcalion 45

as a starting nmateri al for t he prod
theAﬁPrmp¢6d®c@Qﬂ%ﬁnmﬁﬁttduﬂiawanegobtabmbdnanlan of these

C li could be re-crys alllzed rom
twon%%%%ﬁ%f f%? %ﬁ%ﬁ%ﬂ:q%ﬂ¥so RuB §¥F%&38ne°§ ey .mgy be
usedi kb utIEe Ofoztdneafapsmp)ap.’rait@t eloa@r'gde fokMs, Oegéhocénf@iﬂlnj

oS-

OHGZQ t uene 200 n1 an ﬁsphorus oxychloride (80 n
e fao“r AT e Ranter TRESDEBGr 2831 viduae

agefﬁﬁﬁm$0@ay%§é ddd aned @%qﬁbgtﬂ§ﬂhycalg§|/Sﬁgyéosage form
acetate or nethanol). The " reaction m xture was

WltEoE%%n??%&%RPQC)%ﬂ@uﬁ?&éoyﬁ@ par 8 €Pened fODBtQEmWalnlng
the SbRyho 801 A BOGJU): A0, JAUEOYS, SOl Ui DY ALK 46, 2

The orne i mne ranstert
of t%@oS%mar%M®ebusxphd33ﬂbymeytbactonnemﬁeﬁhsn@rg&wViﬁed in

Jwdro- chloric acid (3 x 200 i, 2 M,
th
emﬁgéﬁ mas nadé al kaline (pH WO 2005/087743

PCT/ CH2004/ 000147 - 25 11-12) and extracted with
dicglorggeéhane e organic phase was dried and
contBnEFat Bt ot gﬁ%&% %n%ﬁg thrgappiféc repdipseeedthe
comp®shds N Nesar(d |t)he<iQU|p%a@ﬁia@léﬁt£b§@l§ya85¥1t§ﬁ?L})ié Zahi QN 5o
fromdiethyl ether or ethanol crys I zat1 on

alsqiuskinl aHmiemmralngingdr senler A r@w@mmt ad
stami Qe d 100, SecorRdany, aplne,corpgupds, ( I}s nd For the

evaluation of the effects of inhibitors of cell cycle activ-
ity in laboratory animals such as cats, dogs, rabbits, mon-

keys, rats and mice, as part of the search for new therapeu-

tic agents.
EXAMPLES

Products described in the Examples have satisfactory
proton nuclear magnetic resonance spectra and/or mass spec-
tral data. Melting points are uncorrected. Thé substances de-
scribed in the examples are racemates, unless marked with (-

), which denotes the levorotatory enantiomer.
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duction of imnes (Schenes |la and 1b): A solution of
the appropriate imne (Il, 0.0 1-0.05 nol) in

worwisaRwil43 (200 M) was treated with an excess BETABR0040000147

di um bor ohydri de at roomtenperature until no starting
mate rial remmined. The-nP%tUre was concentrated to
dryness and partitioned between aqueous sodi um
hydr oxi de (300 m, 2M and dichl oronethane (400 m).
The organi ¢ phase was separated, dried and
commeripnaled te doynessthesys Ngf the- e seeenddsy (I
am ne. The am no conmpound (I, R2 = hydrogen) could be
crys- tallized fromdiethyl ether or ethanol, or by
cr st alnld 23kl esOf £Be36OF &SRO Rth Yl RGRI101 e
from et hanol or etha- nol/diethyl ether.” 4. Production
thetgic Nrackghresnpeuades¢Schene la, |11 and 20 1; R2 =
Me or Et) : The appropriate imne (11, 0.005-0.01 nol)
was di s- solved in acetone (25-50 m) and the sel ected
al kyl ralduae iokkXformEtXs ( 1Séheyai ¥al BAts) was added
The m xture was stirred at roomtenperature or at
reflux tenperature for 1-24 25 hours, dependi ng upon
t hermatape Pfritthe akkyk hafideor Afx er0. taoodli)ngraso adder
tenperature, the formed imniumsalt. (1]l S
Lo |AeQY SofPLEAd OB PEJSOTHET i T H Um Kl <t2<9§o“@ﬁt al'thegnd
dicwmon{ert%%%%@@odﬁwl@@duﬁ@rvi deductdan rell nikpese
“under para 2005/ 087743 PCT/ 004/000147 - 26
contgriapmas thisovainthe thonpoRifeR: ¥3he agih qolorige dK/ EP
mol 1% s A% tﬁhlBEEHlEESﬂégégﬁlezéﬁlﬁﬁﬁ 9&&?%%@%@'du9&ng
by crystalli- zation of the correspondi ng
30 rhiydriechladr rdes: teopeethanel Aftemtttencldditémy| téehmix-

5 N net hyl d | | d al d db
vur b B TR E s S AL, S PSR R enae
phaSPHOPIdeplaeased, @adaey atnoh ik i(d ,adRA 3200 ml,
hydrogen, 0.005-0.01 nol), _1,2-dinethoxyethane (10
2M) 5 9% bRpcdely 8PS 794 | AP hat @RS ST HEY i ForRee - The
resAOlH BZnide) MRy heatedtab180& fi05ud Ao er Hirication

reaction m xture was concentrated to dryness and the
as N-shatthylo cevssdnd €Py wWas Pxofatetomsoddgeimased ldr

proé&%éﬁ“gyﬁﬁes that were obtained in a crystalline state

could be re-crystallized from methanol.

2. Production of imines (Scheme 2, II):

A mixture of the appropriate amide (IV, 0.05-0.1 mol),
toluene (200 ml) and phosphorus oxychloride (80 ml) was re-
fluxed for 1.5-24 hours. The progress of the reaction was
followed by TLC (silica gel/ethyl acetate or methancl). The

reaction mixture was concentrated to dryness and partitioned

.between ethyl acetate (500 ml) and aqueous SOHium hydroxide

(400 ml, 2 M). The formed imine (II) was transferred into an
agueous phase by extraction of the organic phase with hydro-

chloric acid (3 x 200 ml, 2 M), which was made alkaline (pH
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am no conpounds (l) under paragraph 3. 5. Production
of N-acetyl conpounds (Schene 1b, I; R2- COw) : 15
wohersagpusepri at e secondary am no conmpound (I, ©CD@H2004/000147
0.01 nol) was treated with acetic anhydride (150 ni)
at room tenperature durd b 24 hours. The m xture was
concentrated to dryness |eaving the N-acetyl conpound
(1), which was crystal- lized from nethanol (except
products from exanples 6, 8, and 20 51 whi ch were

11- ﬁ%%?ﬁﬂ?QHﬁ§a%%@E ngﬂ E&gﬁhgﬁgﬂg£§§ ed §§§'§¥§Lnlc ‘phase

wer e i sol at ed as anor phous “so
was Rtoteit targh cohclntoetpl tonpeundss (§ivSchettes dmairend If

necdBhoatitd 95, 16200850 BLORGPYELF o O AEE (P L eation

fro® i s ENteheand rt eltuanel, ($00p il drwesa ead £10 INART the
reflux_for 18 hours using a Dean- Stark trap. The

Corlf%%ﬁﬁfi%‘rflgm@éftdﬁloéh\%@@ééﬁc ERPRatElaR®! dr yness WO
2005/ 087743 PCT/ CH2004/ 000147 - 27 and the residue
was dissolved in ethyl acetate. The organic phase was
was hedPppduc P rhyadr geitlomdag yagimd nodepedoands cOhoepy re-

duci%:[c?r‘ieéjf tﬂu%\é”etg%ﬁeﬁgy ng the Irl,\]% ornyl conpound (1).

Production o acyl conpou (I, Schenmes |a and
5 1b) : A mxture of the appropriate secondary am no
compo 5-0.01 nol,), ri.din ), a
thgRs%‘?%l‘éifJ@%‘1 acilqtql ¢ RPG %S 1Bd 60%5‘1(‘? ?EEeq%% (ﬂt%
molWabn hesfiethaat (806 han twe thedtsd Wwhenr&acdikdriod We
concentrat ed to dryness and 10 gartiti oned between
dlmﬁ% 4% nd o2m $68PaRRRYER ORI BRL NThEt arigay arate-
rlaphﬁéﬁai’l’?@d veghed: wicthe2M.Bydpachhori ce@ci g, adri sl nagmﬂ

concentrated to dryness, |eaving the N-acyl conpou
par*w)lorsadli?aj‘mrn@ﬁlu@puﬁ cadboxyhivdracide e63®r ml, 2M) and

dicif LIPS A (4 08C G Tke aug 2 A 41 XS

lctﬁ appropri a(te secgﬁd : ﬁ%g%:o%élsedwas(lseparaoced’

dri@d 0% Oz@icemilrptednhyd d@yaepet assi iy caidonate s(efcondary
equiva- Ients) acet nﬁ (180 MR éand t he sel %c

amln%lo FERC c'ompoun I ydrogen) coul e crys-

tallized from diethyl ether or ethanol, or by crystallization

of the corresponding hydrochloride from ethanol or etha-

nol/diethyl ether.

4. Production of N-alkyl compounds (Scheme 1a, III and
I; R, = Me or Et):

The appropriate imine (II, 0.005-0.01 mol) was dis-
solved in acetone (25-50 ml) and the selected alkyl halide
MeX or EtX (1.2 equivalents) was added. The mixture was
stirred at room temperature or at reflux temperature for 1-24
hours, depending upon the nature of the alkyl‘halide. After
cooling to room temperature, the formed iminium salt (III)
was filtered off and dried. The iminium salt so obtained was

treated as described for the reduction of imines under péra—



RO000CL (2 equivalents) was refluxed for 24 hours. The
reac- tion mxture was concentrated to dryness, and
woOheosrszi4glue 20 partiti oned between hydrochl or PCTAE2004/000147

(100 M, 2 M and di- chloronethane (300 m). The

organi ¢ phase was dried -amb con- centrated to dryness,
giving the N-carboxylic acid ester conpound (I). 9.
Production of N-carboxylic acid am de conpounds |I 25

and N-carbothioic acid am de conmpounds (I, Schenes |a

; 200 3 PCY/ 4/000147 _-_.28 _ T
gra@gg% o%gr)%vaet'\e/\qshéacgg!glg)?%aérsn ﬁoﬂ-égsrr%glgn (_’ I ,g’léo.oﬁogég' O‘fq%lt{g
crysiod )1 el dissolddedhvl acakonotréetkaf@d, by wnddyreatlad -
Wi th sel ect ed i sqcyapat.e RO or isothiocyanate
S U A L L R
ethHMT A3idhe,mMeidHye 5 was concentrated to dryness and

the residue crystallized from nmethanol, giving the
title conpound (1). 10. Production of N-cyano

CO”RQHQQ§¥1 lcomSOIES (9 dhialBhso ée%f%aﬁse@fb§ he

appropriate secondary amni no conpound i0o (I,

Escliw@Dbei0- Qlaris )reaktdodi.mdt hoxyerhangé {16 appropiriate sec-
[ car bonat e, (5 equiyv n 1 hal-iyde,

ond%%z hélné?sn%ycaonm -Ougnedn (g[r'onfdéa%g&le%%ef@afoe‘gqs q)gmgg ?&8 éd

1, 2 adib&hdoretturee (Mouwrly. Themntdehyoa KWBXturen waster, 5

partitioned betwee i.chl orp- hape_(200_n)_and 2M
ml) bR ot ca%]&ﬁ&(]fgd ey, g?ﬁggéraESBéaﬁiE%h%géo%'
The dré 86 2l EORGEN rated e cdit YResS, tbeéy%ﬁgsst@r@i the N-

N-cyano conpound (1), which was crystallized from

met it heemprind B{T Japfroprecatd eds 8SofeFAB1RBBYEOHUTFFIRIPLY
; ggn Syds esi $al+-2@nracem ¢ conpounds (1)

amlacc(gér; |%g C%Eo {]th})es%rﬁiesxt 0 Iaé\}:vi %g table 1 were prepared.
Melting points given in the ta- ble are uncorrected.

VID 2005 087743 FCTH GRR00A P00AT 0,328 Vsl WU b, s,

COMe) :

The appropriate secondary amino compound (I, 0.005-
0.017 mol) was treated with acetic anhydride (150 ml) at room
temperature during 24 hours. The mixture was concentrated to
dryness leaving the N-acetyl compound (I), which was crystal-
lized from methanol (except products from examples 6, 8, and
51 which were obtained as gums, and from examples 43, 44 and

47, which were isolated as amorphous solids).

6. Production of N-formyl compounds (I, Schemes la and
1b) :

A mixture of the appropriate secondary amino compound
(I, 0.005-0.01 mol), formic acid (10 equivalents) and toluene
(100 ml) was heated under reflux for 18 hours using a Dean-

Stark trap. The reaction mixture was concentrated to dryness
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0000O0.0
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0a) a) a) Q a) a) 4J 4] 4] 43 4J U4J U 4-) 4) 4

4 4 alU ~ rt 333333D33333
7. Production of N-acyl compounds (I, Schemes la and

1b) :

A mixture of the appropriate secondary amino compound
(I, 0.005-0.01 mol), pyridine (25 ml) and the selected acyl
chloride ReCOC1l (1.2 equivalents) was heated at 80°C for two
hours. The reaction mixture was concentrated to dryness and
partitioned between ethyl acetate and 2M sodium hydroxide.
The organic phase was washed with 2M hydrochloric acid, dried

and concentrated to‘drYness, leaving the N-acyl compound (I).

8. Production of N-carboxylic acid ester compounds (I,

Schemes 1a and 1b):

A mixture of the appropriate secondary amino compound
(I, 0.005-0.01 mol), anhydrous potassium carbonate (5 equiva-
lents), acetone (100 ml) and the selected chloroformate
RgOCOCL (2 eqguivalents) was refluxed for 24 hours. The reac-
tion mixture was concentrated to dryness, and the residue
partitioned between hydrochloric acid (100 ml, 2 M) and di-
chloromethane (300 ml). The organic phase was dried and con-
centrated to dryness, giving the N-carboxylic acid ester

compound (I).

9. Production of N-carboxylic acid amide compounds I
and N-carbothioic acid amide compounds (I, Schemes 1a and

ib) :
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By appropriate use of the above outlined general syn-~
thesis steps 1-10 racemic compounds (I) according to the fol-
lowing table 1 were prepared. Melting points given in the ta-

ble are uncorrected.
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Example 33: (-)-1-(3,4,5-trimethoxyphenyl)-2-cyano-6-

methoxy-1,2,3,4-tetrahydroisoquinoline

1. 3-Methoxyphenylethylamine (25.0 g) was added to an
aqueous solution of sodium hydroxide (200 ml, 2M) and di-
chloromethane (200 ml). To the vigorously stirred mixture
confaining the amine, 3,4,5-trimethoxybenzoyl chloride (38.1
g) dissolved in dichloromethane (200 ml) was added during 30
minutes at room temperature. After the addition, the mixture
was stirred for further 60 minutes. The dichloromethane phase
was separated, washed with hydrochloric acid (200 ml, 2M),
dried (sodium sulphate) and concentrated to dryness. The re-
sidual amide (57.2 g) is suitable without further purifica-
tion as a starting material for the production of the corre-
sponding imine. An analytical sample was obtained by crystal-

lization from methanol, giving a white solid, m.p. 115-117°C.

2. A mixture of the amide from step 1 (52.0 g), tolu-
ene (350 ml) and phosphorus oxychloride (140 ml) was heated
under reflux for 1.5 hours. The reaction mixture was concen-
trated to dryness and partitioned between ethyl acetate (500
ml) and aqueous sodium hydroxide (400 ml, 2 M). The formed
imine was transferred into an agueous phase by extraction of
the organic phase with hydrochloric acid (3 x 300 ml, 2 M),
which was made alkaline (pH 11-12) and extracted with di-
chloromethane. The organic phase was dried and concentrated

to dryness giving the imine, (48.2 g). An analytical sample
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2005/ 087743 PCT/ CH2004/ 000147 - 32 Exanples 33-40:
nt heses of enanti omeri cal I%@fure com pounds (1)
nedaBy erystatdiaabien| g/ grERd iringagowbite

1 r@etl'lnrp [- 344.344-tet rahydroi soquinoline s 1.
=0 l3 Met E)\c/)xypheny?et hyl am ne (25.0 g) was added to an

aqueous solution of sodium hydroxide (200 M, 2M and

CIAEOTRIGNG. (200,01 o dondle o QU st 0.

m xture con t I‘I
disschilverd de @3&iitug§z dexﬁ@tN@ﬁbl n(3behior aimet haree (1200 h-

oy qklagt ddpe 92\?%%%3”?%95%&3.‘ﬂ%ﬁt?c?@%%%"r%@drm@ at

roonstﬂernrp%&aﬁc%ef UREREr no 68t A3 Nk §Sna tidte Hi chneriouet hare .
phase was separated, washed with hydrochloric acid

51l%ggxgqﬁ/megpfnolaf|@He(@b@t@m¢g@ﬁiﬂgﬁqgeqﬁﬂyted to dryness
and cﬁ%}ct%@t o"ﬁte@dbggwgéﬂn ctacl?] escgcfu% kg}‘izﬁloﬁrgedeﬁ%%7 ?L g)ZM

i's suitable w thout pur s'tion a
and S‘ltlm'fthqrg’mﬁﬁheneal(SOQrml he qblu@obm:nmrc afhasee vear sepa-

0 i_msne, na i cal s aobtained b
rat oML LB OB £ A s O D sRtan-
darynamlnb136113Cg 2. AA‘ﬁhalytfbﬁﬁ §5MpIHﬂWH%fUHH@1&@@pb%
tol.u- ene (350 nl) and phosphorus
Crysgaaﬁaﬂ %ﬁl&e €198 ﬁFSlY%Na%c%%&%d S B0 hder e G166
m.p.l.19 d1qupsc . The reaction m xture was concen trated to
dryness and partitioned between ethyl acetate (500
m ) and aqueous sodi um hydroxide (400 mM, 2 M. The

forfedrhe secondary amine (48.3 g) produced according to
step 3 was dissolved in hot ethanol (600 ml) and the solution
was added to acetyl-D-leucine (25.0 g) dissolved in hot etha-
nol (200 ml). The mixture was allowed to reach room tempera-
ture during 24 hours, after which it was filtered. The re-
tained crystals were washed with ethanol (200 ml) and dried
giving a white solid (60.0 g, 10.9 % ee). A second crystalli-
zation (59.7 g) from ethanol (1400 ml) gave a white solid
(39.2 g, 37.9 % ee). A third crystallization (39.0 g ) from
ethanol (1150 ml) gave a white solid (26.0 g, 77.2 % ee). A
fourth crystallization (25.7 g) from ethanol (900 ml) gave a
white solid (21.6 g, 99.9 % ee). The product from the last
crystallization was partioned between dichloromethane (400
ml) and aqueous sodium hydroxide. (400 ml, 2M); The organic
phase was dried and concentrated to dryness, leaving the (-)
enantiomer (13.9 g). Crystallization from ethanol gave the

pure (-) enantiomer (12.4 g, 100.0.% ee). The corresponding
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imne was transferred into an aqueous phase by
extraction of the organic phase with hydrochloric

weaeii/o8374x 300 mM, 2 M, 25 which was nmade al katTma20qk00147

11-12) and extracted with di- chloromethane. The
organi c phase was dried -aRd concentrated to dryness
giving the imne, (48.2 g). An analytical sanple WO
2005/ 087743 PCT/ CH2004/ 000147 33 was obtai ned by
crystallization from nethanol giving a white solid,

hydriBchlokd el 436y s8a1Theed N NEm REOOUGRM aGeRs dided tre SRR -
2 (69 3 g was dissolved in a m xture of msthanol

acte(r%@ Of @HEPPsesdi FePh &7 Ox3E: Hanelqs00 nid)loand46.8°
tre%tSqd \BIM:F sodi um borohydride at roomtenperature
unt|I rfo rting material remained (TLC. silica
gel / methanol ). The m xture was concentrated to dryness

and5 partitioned b?tvveen aqueous sodi um hydr oxi de (500
M TAEGUERCRF o Rt £UESY0- WO, (PhéOopgalirem step
4, 1pma%ﬁ_m@&os{9@@hhaer abedny dr i e, %@dﬁgm%ea}tﬂo%ta% t@ 30 g)
dryness, |l eaving the secon- dary amne (67.8
and gyanpdesalroaipre (la3s ot éﬂ?}%d’lekﬁ/tefbr%/tst%ﬂﬂq i@tﬂ @hree
0] I a [
hourfsr S@hé%olgélac@i%ﬁeﬁg}éiégﬁ%av?%s L-LatrE c?neg(fjéi Q:)wee'iq @lch oro-
metf@@@or(@@@g nlo ah8 byépodhivasidiamsol veldd mihot2Met.hanel or-
and -t he .sol yti on
sanise Bt D R a8 380 b e e S P ssndhenspsi-
due @2&0cﬁbﬁta1h&zﬁHXEﬁbﬁ M@Shé&élwgibiﬂgfﬁﬁﬂﬂllﬁQ@nbompound
npera- ture durlng 24 hour after which it was

as aflwlhtl‘;rfreeﬁd?ﬁle (Pe36t 4} nel- %rﬂ/%%’oﬂ%‘l Yer eldashed 3with (¢ =
1.0, g%@& (200 m) and dried 20 giving a white solid
(6 g, 10.9 %ee). A second crystalli- zation (59.7
g) fromethanol (1400 m) gave a white solid (39.2 g,

4 p q wa
meth@ﬁ{)y 1A2 faqurtcat%waabis@@ﬁimir?é 7 9) from et hanol

(900 rﬁ) gave a 25 white solid (21.6 g, 99.9 %ee).
The product fromthe last «crystallization was

part] Oﬁeﬁle@ﬁgﬁ?ﬁﬂe%ﬁ@éwmr{@n@éqo% wa)s Qaged to an

aqueous sodi um hydroxi de. (400 m
aqueshiss sodad igni ed aﬁ@l@mn@ﬁmmc@j HﬁQjmylnesZ?s’L Iaedvdmg

chl&ggﬁé%ﬂﬁne (200 ml). To the vigorously stirred mixture
containing the amine, 3,5-dichlorobenzoyl chloride (25.0 g)
dissolved in dichloromethane (200 ml) was added during 30
minutes at room temperature. After the addition, the mixture
was stirred for further 60 minutes. The dichloromethane phase
was separated, washed with hydrochloric acid (200 ml, 2M),
dried (sodium sulphate) and concentrated to dryness. The re-
sidual amide (40.6 g) is suitable without further purifica-
tion as a starting material for the production of the corre-
sponding imine. An analytical sample was obtained by crystal-

lization from methanol, giving a white solid, m.p. 111-113°C.
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enantionmer (13.9 g). Crystallization from ethanol gave
the 30 pure (-) enantioner (12.4 g, 100.0 %ee). The

woaorsaspandi ng WO 2005/ 087743 PCT/ CH2004/ 00014 PCT/&412004/000147

hydrochl ori de, crystallized from nethanol, was used
for char- acterization puridoses, mp. 270-275C (dec.),
MD 20 -46.8 (¢ = 0.051, DMF). 5. A mxture of the pure
enantioner (0.50 g) fromstep 5 4,

1, 2-di met hoxyet hane (20 m), dry sodi um carbonate

(0.80 @ miaRd eyaROgRE bkOSE derdf- S20)1 Wasss heahed gty -

50EC for three hours. The reaction m xture was

ene pdQq gHed Aek wo@spiiceksopsyCchbehtde (P00 )wadieated
unady U gehloric: ach (100, 20 s Ihe Are ganks, RIS

ri ed and concentrated to dryness resi 10 due
traM@@ mqyinxnéaszamdfpammumubaadlbgtwem@ ¢tieyY iddecate (500

o) SIS 85 AT 620014200, 38 01 157124,

acei(at)e IoHads b wilisC ldrakcapaeny kpndeAELEYEA 6to dryness. The
met hoxy-1, 2, 3, 4-t etrahydroi soqui noline 15 1.

resxyp (kS tRecartAB FeBhang)  vakvinmdd e o ime

(24agq§puqn%plqhwan1@hcsod|un1 hydr oxi de (200 m, 2M and
di -~ chl or omet hane (200 mM). To the vigorously stirred

m xture containing the am ne, 3,5-dichlorobenzoyl

chigr! ded 2B Ok rofll Spabved i a oIl oh ALOTRINANG (210
™) was ad d gurln 0 m nutes at
methamper 1A enl)Afdoertanlmangddh ﬂBoequi‘h@lemt(s: ur’e aasgsic acid

stirred for further 60 m_nut The_ dichl t
and o e R a RS R e i SOH DY s zoom
temlﬁe?@é)tu’lﬂe &Mu i iseGrtsad narsui phatepadisl (TrC: silica
concentr at ed to dryness. The re- sidual an1de (40.6

geliethyh 3@ tR)rhdlie FAFCHER ParFi FPREEDEr i dgynes)s
and %@f’@itn.ig)r{@i Qfét%’eefnoraqf@%ugr Qduchih qrﬂy@lto:’t;:n?e COHIE M1, 2M)

spondi ng i m ne anal yti cal sanpl e was obtained by
and cqlieh kg rong thamieor( 4f0r00mlr>ret Bhaobrogni¢ nphasawase mal—d

7743 4/ 00
R
dargnani{i2O0( i .)7 and phosphdytsceXyshhplé dead bt inavady

cryggggf§kation from ethanol, m.p. 122-124°C.

4. The secondary amine (46.0 g) produced according to
step 3 was dissolved in hot ethanol (800 ml) and the solution
was added to N-acetyl-D-leucine (25.84 ¢g) dissolved in hot
ethanol (650 ml). The mixture was allowed to reach room tem-
perature during the night, after which it was filtered. The
retained crystals were washed with ethanol (150 ml) and
thereafter partioned between dichloromethane (500 ml) and
aqueous sodium hydroxide (400 ml, 2M). The organic phase was
dried and concentrated to dryness, leaving thé levorotatory
enantiomer (6.9 g, 99.3 % ee). Crystallization from ethanol
gave the pure (-)-enantiomer (5.2 g), m.p. 94-95°C, [a]p®® -
24.8° (c = 1.5, CHCljs).
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under reflux for 6 hours. The reaction m xture was
concen- trated to dryness and partitioned between

webhyslosamet ate (500 5 m) and aqueous sodi um hydT/aDH200E/000147

(400 M, 2 M. The ethyl acetate phase was dried and
concentrated to dryness.- Bfe - resi due was crystallized
fromnethanol, giving the imne (24.0 g), mp.
110-113C. 3. The inmne fromstep 2 (18.2 g) was

di ssolved in 10 nethanol (300 m) containing 1.05

equs valrenrt g -9t caept i 6nd€i fromnsk &g eat @d eMhh AR exegssd
of saodi um cyanoborohydride at room tenperature until

with pcqtdd iangyRateei Al 0P emhi nell ¥IRRT: tepeRat urgeduatimg 24
et ; i.xt.u

sl b T S MR RN E U SAG S0SER 0L

due 19s IR riridneidc betworet Aankl¢AoGe thane THD bmganiandp hase o-

S - rate dr i ed d concentrated to dryne
o1t SRR OB Sloa S e Pt SEDTATE g SRR eae
consanNp e et colbitrgnBed , byeaciygt ghd i zat 1 ornedugyuret kanal |

nidm P 122-124C. 4. TEe sz(gcondaré/0 am ne0é46. Oﬂﬁgé

Whits SHiRtedoXSc PR (610 20-8p2p” 3 Rs! di%sdl )in hot
et hanol (800 m ) and the solution was added to
N-acetyl -D-| euci ne (25.84 g) dissolved in hot ethanol
(65Bxample THhe ni-Xt-Urd2wésdakhbwed- ¢ epyeddhl y-obmideml-6-
erature dyring the,night, after which it was

et~ re washed with
et hanol (150 m) and 25 thereafter partioned between
di cgl oronet hane (500 m ) and agueous sodi um hydr oxi de
(400 i, MRFUTFhel of ganf to ke SR crindd asdd (261
g) , COMCAHYY aadrtiaedrynessi) | 83%1 NGzt hgnd @YALRIAERY (70 m1)

enantionmer_ (6.9 g, 99.3 %ee). Crystallization from
was gifghipied dave 6t heupar eTle) evpams i ofrefhi®y2 ghlomigle and

o S B By e T 0

(-)-enantionmer fromstep 4 (1.6 g) was treated wth

24 T e NnieSe s eh: v ST o L0 b Fanc

aquddies resivt idue oFasopanhi bpadohedaeerndigh! angmetlae -
200 and hydro s chloric acid (2 100 ni). The
chléﬁqﬁﬁﬁgkgﬁhéggoagg?drF@dtgﬁhvigoéouél$ﬂstirredZnixture

containing the amine, the acid chloride from above, dissolved

met

in 1,2-dimethoxyethane (50 ml), was added during 30 minutes
at room temperature. After the addition, the mixture was
stirred for further 60 minutes. The dichloromethane phase was
separated, dried and concentrated to dryness. The residual
amide was crystallized from methanol, giving a white solid

(31.6 g), m.p. 105-108°C.

2. A mixture of the amide produced according to step 1
(38.0 g), toluene (300 ml) and phosphorus oxyéhloride (80 ml)
was heated under reflux for 5 hours. The reaction mixture was
concentrated to dryness and partitioned between ethyl acetate

(500 ml) and aqueous sodium hydroxide (400 ml, 2 M). The
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concentrated to dryness, |leaving the title conpound as
a white anorphous solid, [a]D20 -154.9 (c=1 .52,

wQRAERR7743 Exanpl e 35: PCT/CH2004/000147

(-)-1-(2,6-dichloro-4-pyridyl)-2-fornyl -6-

net hoxy- 1, 2, 3, 4-t et r ahydr 87 soqui noline 10 1. A

m xt ure of 2 6-di chl oroi sonicotinic acid (26.1 @),
thionyl chloride (140 m) and 1, 2-di net hoxyet hane (70
m) was refluxed for 6 hours. The excess of thionyl

formehl onide aad tﬁ@hyﬁ@ﬁré@rlelw/a@praa;h@@ulse@wa@g bhecatetdc-
. chl orjde. 3-Mthoxyphenyl et hyl am ne ( % was added
tlontafaﬁ e Qr ke R &%t Ut gh faffdr%aal@mlﬁyaf“é i de 3600 mi,

M wh2M, 98d dige cil ot ot haie 11498 Myhg ‘e’QtEQ@ted with

vigorously stirred m xture containing the am ne, the
dlché@rdm@hh@nedeTm oPr gl phidisss glagedrilied and concentrated

to d%y%eggn8£bgé¥e£ﬁgn§r&§%)rﬂgne\xzﬁfgr%ﬁﬂnggg?gl§9zthon

M t enper at Ur e tion
frommxthaeohaga?® SherrmmhécwzzuimherA@OaMaﬂgtesalThemple

di chl, th h t ed d
was EhEaRPRabka T oo HF S NESL e HE T darddios taide SAAnY 2
whiter ¥stahliaed.frem neth@nol, giving a white solid

(31.6 g), mp. 105-108C. 2. A mixture of the am de
produced according to step 1 25 (38.0 g), toluene

(3G0 nh) nepdupbose r@éﬁh%r@%(ﬁﬁ‘ﬂe%&h%@ I@O cﬂh):m&@sdlmer
‘heated under reflux for 5 hours. The reaction m xture

(19 was .coéncent Fak Ed-Yo (megindes! et paralifionyded 1hétdéen

phen?&%éhx?‘éﬁ%%m%%"?’%ﬂ Yooy a1 b eI 2G04 G001 T -
Eur.37O0rfoched. (bAR) was1 b+ ahsTler red dtityd san nequeoGs mphased
ccot Bl grhE e R Ll gy SR RS dachlopb e
for bhelBpuandaextragbetimgtic Mol ngaidiane, the lmlne
organi ¢ phase was dried and concentrated 5 to drynes

fromyisyrRg 2t Hé - Br Gdedi AFAEVRD7ATS afet arlystidia i G4t rnéh aflfloﬁil
azeori%me%lg%%etae EOLREC (£2: 8 Ha AN ARGl ($8MRLe

was obt ai ned by re-crystallization from acetone,
5:2)giwgireg addedhitpetbel ndxtwre. cqrﬁmmal:;@ i31e Aatiolyate after

20 KR e R T E T a S s g g
azeotropic mixture were added to the reactlon mixture. After
a total reaction time of 47 hours, the reaction mixture was
partioned between aqueous sodium hydroxide (250 ml, 1M) and
ethyl acetate. The organic phase was dried and concentrated
to dryness. The residue was purified by chromatography on

silica gel (40-63 uM, 6x21 cm) using ethyl acetate as eluent.

The fraction containing the secondary amine was concentrated
to dryness. The residual amine was transferred into its hy-
drochloric salt by treatment with hydrogen chloride in metha-
nol (1.25 M, 15 ml). Crystallization from methanol afforded
the amine hydrochloride (0.72 g, 99.8 % ee), m.p. 221-260°C
(dec.), [alp®® -28.9° (c=0.72, DMF).
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phenyl et hyl enedi am ne (31 ng) [GJ. Meuzel aar et al.
Eur.J. Org. Chem (1999) 2315-2321], triethylamne (0.5

wohdosamtr43acetonitril e was heated-wi th stirri ngCumarRn04/000147

nitrogen at 80C for one hour. After cooling to room

tenperature, the imne 53Bremstep 2 (4.0 Q)

di ssolved in acetonitrile (10 m) and an azeotropic

m xture of formc acid and triethylamne (10 m, 5:2)

were added to the m xture containing the catal yst.

After 20 c',-sfqr(‘g% nt

cat% yé\t gégngézgﬁot%%%i %f%]xatr%lp% Wer e %gggd 3t SBt'ﬁg 9)
formigactaign (2 xR lur endAfbeneRd &1Q0tral) reacthesrted madelr 4@-

haurs, .t he reaction m xture_wa artiqQned between .
e1ed 018 BBa iy B on et et B I repyon mix-
turaGeisicenciheratgante phasesyesndrired ad ceneert kaked

to dryness. The residue was purified by chromataography
solysl 13y BEEY 1gBPCFRbE 682 MEKD VIR Sy AT ade: AEbe-
ous &b@hHeRarédridBe (fbachi onwPNt @ MG I e eeRRdARd to

am ne was concentrated to dryness. The residual am ne
dryngsss tleavdher teg farsyilt dehyvadiw o codald. Byrystalli-

tre ' y e h | de_ | -. hol .(:1..2 .
zat i T ety BROOTPne L PELE OBl % B VatTe"Bp1sa
(0. %nigne 19Pdioshken i da.p0. 726959 8 Meé) ,- MF.1°22L=260C

30 (dec,), [a]D20 -28.9 (c=0.72, DWF). WD 2005/087743
1.05p 004/ 000147 - 38 4. A mixture of the free

amne fromstep 3 (0.60 g), formc acid (2 m) and

toluene (100 m) was heated under re- flux for 18

houExansiary 3 BdansSrdhiesesapf FAeéi teartlbn five qnangi-

nt.r r ss and the residue was dis s

%Mome a7 '%%re 5 gc}lg g : 200 m), which was washed

W t h aque- ous sodi um hydroxide (100 m, 2M, dried

and_concentrated to dryness | eavi t fo

o TORTA SOl R LS RRAHIRS 3¢ 1 U F5bm hetFhiol
synigays Adie firdohl €heospauftonsr acahl ¢ el i dbc il Gmine

100.0 % ee), mp. 1 56-158C, [a]D20 -213.1') (c=io 1
descrjpedcim FrampErangl e§tSB- 40: PEyh B diofusing the above
out BAHd iRl G weneRant brepIBEL f@! | o il £ IBPURAS v -

(1) The enantioneric pure conpounds 34, 36 and 37 were
thesized from the enantiomerically pure secondary amine de-

scribed in Example 31, step 4, by using the general synthesis
step 6. Compound 35 was synthesized by reduction of 1-(3,5-
dimethoxyphenyl) -6-methoxy-3,4~-dihydroisoquinoline by asym-
metric transfer hydrogenation in accordance with Example 33,
step 3, followed by crystallization of the hydrochloride of
the formed secondary amine from ethanol. The enantiomerically
pure secondary amine was transferred into its formyl deriva-
tive by applying step 6 of the general synthesis description.
The properties of compounds 34-38 are describgd in the fol-

lowing Table 2:



synt hesi zed fromthe enantionerically pure secondary

amne is described in Exanple 32, step 4, by using the
wa00sgstiae above outlined general synthesis SPEPAH2004/000147

4-10. Conpound 38 was syn- thesized fromthe

enantiomerically puresgecondary am ne de- scribed in

Exanpl e 31, step 4, by using the general synthesis

step 6. Conpound 35 was synt hesized by reduction of

1-(3,5 20

dinetho<ypheny|7¢6-nqthoxy-3,4-dihydr0|sqquinoIine by

asym netric fransfer| hydraggenatijon i n agcordance with

Exanpl e[ 33, btep 3, {tplloved by |grystallization of

the hydyochl ofi,de of |91 he fiormed %econdary ami ne from

et hanol | The epantionericalily pure secondary am ne

was trawsferrpd intolits farnyl deriva 25 tive by

appl yi ng:step{é of th& gengnal syﬁihesis descri ption.

The propérties®of conpoundd '34-38 are described in the

fol- lowing Table 2: |30 WD|{2005/ Q87743
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OO SC bz3 (di b 1-1 Hrl rt HO O(fin O0 U
L2r U U (3) b0 0 OU (2) -1.1-,143 4] -1
wohdos/ogt748-1 11 r-1 r-1 O rl 0 3 3 (D> Q wWPLTiCH2)04/000147
a)l I Ibl 1 -HHOIl -rl wrl1 U I r |l r-1 ~4Hr-1
| HUO >1 OEHOOO 40(d (f) ~( fI, - 1A 0 1 -rl
1-4 -HmMO bl m4J -r-1 m(d -rl NOri OJr-14-I
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ul O~il (N-HI' I O'Vi'i 1OX~H>»x NU U1O0
UNU UNU U'l 4U I rl ,(-CI -r1 1 -rl 5 1(
d Or-1 rd OO (1) 2-1 r-1 )4 ry'l >Lr1 ~1 A rl ~-1
BIOLQFICARy DANA] N rh'| Oc 4 Oro 7'l 10 NQ U O ~1
U (d I~ >1>1 > -4JU)-)4U.c-U)40>4I 01
[l ~ma Qli Il au0'"41 0. )-411 . &4 0) 001, UO
W4l dydytbl iMhibgd tignqgtydy: op hemeny eenggr ped iy lines
suscd, Hide B ladd o@iUser) 010 d° Odi OS1 e 0

MCF-7 and SK-MEL 28 cells (~5000 cells/100 pl) were

transferred into 96 well plates and grown, with or without
the test compounds, for 48 hours at 37°C in RPMI medium
(Gibco) supplemented with 10 % fetal calf serum containing
penicillin and streptomycin (Gibco). The same procedure was
followed for Jurkat cells, except for the density of cells
(~50000 cells/100 upl) and that the incubation time was lim-

ited to 24 hours. At the end of the incubation times, the
cell growth inhibition of the Jurkat and SK-MEL 28 cell lines
were determined by the use of CellTiter 96 (Promega) and MCF-
7 with a methylene blue test. The compounds of the examples
were found to have in the above tests an ICso of from 8 mi-

crogram/ml to 150 picogram/ml in at least one cell line.
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lOl~co6l O MPL MM ~+ WD 2005/ 087743
PCT/ CH2004/ 000147 - 40 BIO.OG CAL DATA Cell growth
i nhi bition study on human cancer cell lines Jurkat,
=112a/d, K-ll)\/ELE1 7/ and SK-MEL 28 cells (- 5000
nsferred into 96 wel | pl at es
and gromm with or without the test conpounds for 48
.h RPM G bco) ed with
F@%aﬁn ar e Qﬁﬁiﬁ W% lSSH ?EFIH g%dgh

compéﬁﬁ@ptpﬂyﬁrdin (A gk 3Tlfe>rsar,rezpr asedus eho@ss, fof taned

for Jurkat cells,

except for the_density

of ceIIs 10

which_5heope et 1A E ] mpfpgﬁ&lﬁhéﬁltlﬁe‘”?ﬁ%u%%?%ﬁl’%?‘?réw
Anne¥@3 b'§¥aiﬂfﬁbt‘%ﬁé4r@%%ﬁ§s At-ot he

i ncubation tines,

t he

cel

belogurkat and SK- MEL 28 cel
the use of CellTiter 96 (Pronega) and MCF- 7 with a

The conpounds of the exanples 15
wemebfleudd to have |n the above tests an ICBO of from

nmet hyl ene bl ue test.

faal cr-og+ faa Miaa R
A\ T LY

€
grmMﬁ

I|nes

lmf‘ﬁ

pdc@f i hene Table 3
i nhi bition of the

wer e determ ned by

fa
ogTrantiTT

iz

- rd
T DU\JT afrm

SOOI a1

cel | line. WD 2005/ 087 PCT/ CH200
6 hours 24 hours {6 hours |24 hours |48 hours
vehicle 8 9 12 8 9
compound 3, 500 ng/ml 8 89 8 16 70
SuperFaslL, 1000 ng/ml 48 84 8 22 27

The numbers depicted in the Table represent the percentage of

Annexin-V positive cells.

From the results in Table 3 above it is obvious that

the compound from example 3 induces apoptosis in the tested

cell lines, but with a slower kinetics than SuperFasL.

Interaction with cell division

The mitotic index was determined after incubation of

SK-Mel-28 cells with wvehicle,

and nocodazole for four

C.L.. Rieder et al.:

hours

Current Biology 10(2000)

results are given in table 4 below.

the compound (I)

of example 3
[essentially as described by

1067-10707 .

The
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Cell death by apoptosis Jurkat and SK-MEL 28 cells
were incubated with the conpound (1) from exanple 3

wbaoos@g7734 and 48 hours, after which the percearagRo@i000147

apoptotic cells were determ ned by 5 Annexin V
staining. The results are4depicted in the Table 3

bel ow. Table 3 Jurkat SK-Mel-28 6 hours 24 hours 6
hours 24 hours 48 hours vehicle 8 9 12 8 9 conpound
3, 500 ng/mM 8 89 8 16 70 SuperFasL, 1000 ng/m 48 84
8 Z3p2¢&€ *The nunbers depicted in the Table represent
the percentage of Annexin-V positive cells. 10 From

t he results in Table 3 above | tn}otglsy i pdex tHateltife

ot — Ia
Uum:r fromexanpte—3—nduces optosts—t+H—tne

II
Veh%éi cell lines, but with a|slower kinetics than

____nLLgLLe_Lndex—mas_deteLnLned—m
NOC%@?%@szﬁ(bé®qs with vehicle, theconpound (1) of

p%iinﬁIEﬁfSlexaIn@tLeJ act don wgy¥hlcelt division 15 The
. O : . bat i ,

B-ao-acd.asa

exanpte—3—andrnocodazote—for—tour—hours—fessentialtty-
as described by C L. R eder et al.: Current Biology
The 10620003ubB6dndF Mlodhe i) dedsiid tis ahe @grvenakd babbe
4 belom1 WD 2005/ 087743 PCT/ CH2004/ 000147 - 42 Table
of mitRSiStic i ndex SK-Mel-28 vehicle 1.7 conpound of
exanple 3, 300 ng/mM 5 Nocodazole, 10 M 2.9 The
testeg substances block t he ceIIs |n the prophase

ceptb?F(%ﬁ agg ggsMﬁtnzge- 5 ceptor (IR in SK-MEL-28

IGF-1R: Assay without treatment with compounds (I).
(Essentially as described by M. Rubini et al. Exp. Cell Res.
230(1997) 284-292).

SK-MEL-28 cells (density 60000/cm®; 100 mm diameter
dish containing 10 ml RPMI 1640) were starved for 24 hours at
37°C and thereafter treated for 5 minutes at 37°C with IGF-1
(200 ng, Sigma). Untreated cells served as control. The cells
were lyzed and subjected to immunoprecipitation using a spe-
cific antibody against IGF-1R (alfa-IR3, Oncogene Science).
Immunoprecipitates were separated by polyacrylamide gel elec-
trophoresis and transferred to nitrocellulose membranes (Am-
ersham Bioscience). The immunoprecipitated IGF-1 receptor was
located on the nitrocellulose membrane using an antibody
against the alfa-subunit of the IGF-1R (N-20:sc-712, Santa
Cruz Biotech.). Detection of the tyrosine phosphorylation of
the IGF-1 receptor was performed by incubation of the nitro-
cellulose membranes with an anti-phosphotyrosine antibody
(4G10, Upstate Biotechnology Ltd., UK). To reveal the anti-
IGF-1R rabbit polyclonal antibody and the anti-phosphotyro-



| GF-1R Assay without treatnment with conpounds (1).
(Essentially as described by M Rubini et al. Exp.
wG@ebds/oBem3 230(1997) 284-292) . SK-MEL-28 cel PET/CH2004/000147

(density 60000/ cn®2; 100 mm di aneter io dish containing
10 M RPM 1640) were stat#¥ed for 24 hours at 37C and
thereafter treated for 5 mnutes at 37C with 1G--1
(200 ng, Sigma). Untreated cells served as control.
The cells were Iyzed and subjected to

51ne'HHHQQpﬁgﬁé£i$ﬁélQ@nﬁﬁ&ﬂ%rat%%eme&b&bﬁe@n%éP@dYncubated
agai nst | G- 1R (al fa-1R3,” Oncogene Sci ence). 15

with| grbhoprlelel bi IaE e@n@vearet:s@w@t dgChpnpabydery| apnpked to
gel ph e 0

g G CH TR Gt e o e S

chemifmmhopseehpet L€M) | GRdetrispeptysrtemadPikegecat ed on t he
nitrocel | ul ose nenbrane using an anti body agai nst the
al fa-subunit of the I1G-1R (N 20:sc-712, Santa 20

5 CruzrBiigt:eaBshy Betactienat@ént heitlyrasiginds (I) .

phosphorylation of the TG-—-1 receptor was perforned
by incubation of the nitro- cellul ose nenbranes with
aR+apl,byPERSRRAL Y8 08k s a¥d doad ke 1046EA? ; Upst &€ diame-
Bi ot echnol ogy Ltd., UK). To reveal the anti- I1G~-1R

ter Gdlshirt cpptyendnal 1 Anhi BRRT abff Ghereaitt itr5RGSAnEPYr 8 WO
005408774 004/ 43 [

oGl AR TURGAY. O e MeRhYhrics sere T Acubar 8a°f

treatintelhtanther abbils ng:eaaulramlated)m ISg@lamttlebodrte§7 C

. .,C led t P, res tive and vi,su I|zdb
10 Wlt%gg)%opgaﬁ%eﬁﬁgﬁaedanghg]ﬂﬁ% escernecaé: % & ¥ |e§n
abowystem (Pierce). 5 1G-1R Assay with treatment W|th
conmpounds (1). Starved SK-MEL-28 cells (60000
cells/cn2; 100 mm di ame- ter dish; containing 10 ni
Tabl%DM %»%4%:1\6@?@ EEeﬁbﬁdTﬁ%h@slesaﬂMdrh 110 smi-gmegnam
of conpound 3 After 2 hours of ‘treatnment, the cells
cellMere stimulated for 5 ninutes at 37C io with 200 ng of

FHe=t—andthereafter—treated—asdescribed—above:
Tabl e 5. Peycentage of |G- 1R phosphorylatiion in
Cofsfevidl- 28 el | © ngomdound|{31 @ ngy/ml 0 ng/ m10D00@g/ml
ngt
IGF~1 0 ng/ml 20 ng/ml 20 ng/ml
% phosphorylation 0 100 10
15 IR: Assay with and without treatment with compounds

SK-MEL-28 cells (density 60000/cm?) were grown in 100
mm diameter dishes containing 10 ml RPMI 1640 supplemented
with 10% fetal bovine serum (FBS) for 24 hours. After 24

20 hours fresh medium supplemented with 10 % FBS was added to-
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IG--1 0 ng/m 20 ng/m 20 ng/m % phosphoryl ation 0
100 10 15 IR Assay with and without treatnent with

woaopmsrds (1). SK-MEL-28 cells (density 60000CTHR2004/000147

were grown in 100 nm dianeter dishes containing 10 n
RPM 1640 suppl enented -w#th-10% fetal bovi ne serum
(FBS) for 24 hours. After 24 20 hours fresh nmedi um
suppl enented with 10 % FBS was added-to WO 2005/ 087743
PCT/ CH2004/ 000147 - 44 gether with or without 1
geth@irCEeghaBLMii OhoGOM NGk ABrarlhf. H SRRPoWBEE33. The
. .incubated at 37C for 2 hours, after which the cells
dlShﬁ§r@?F?zéﬂcahétgﬁb?%c3éﬁ3tﬁpﬁrﬁnh@@gﬁecﬁéﬁ?ﬁtthcbsthg
r r - . .
cell%lggz%’g %%%Nﬁgé gﬁ%ﬁ%&#%éE%%F??@%&%ﬁyeCQBE%QQQXn using 2
nmicragateseofonpugat edipriodedal ddalAninthiboddy dnt-gén ABCAM)
l.exes.were allowed to formfor. 4 hours at 4C and
and 20 B CER1E CEhI PECT et BY° cRr I UGR PEIEL b 1 BREIPOY -
antifeRUtemdlex8800eF Pl l oMoy ey tratred GoupkeXes4ner gng
separ at ed gy el ectrophoresi s on an 896po|yacr¥lan1de
I

aftege(thand CeléBPFBBI BY - SRR BHGRH G i ¢ GcéPFull oBanute at
500 0B<RY. ARRn(ABBESBEPL Bh 0S8 ERtfRlexcHNGerf kipheREXq0hyt he

i munopreci pitation was determ ned by using a
elecggiophiosrai safni HOAY? agrl yaertlmniset gedubodi eleftrablot-

[ liin,. . - ANt i_ot .
ted'B&%&CFigﬁEggsg%gﬁ%ég%}g%Tne p og%ﬁgfﬁﬁgi%gﬁs%%ePﬁ%)' The
effijddsnlciyn ofetbpt dommwasppes fotf redi oy wbs idedcelbatned bfy théng

itrocell ul os nbranes, wi.th an anti - phos- . .
2 POGTTasT RECARPH oty (G0 MU it 6 BBt be Aol Bgy tRsulin
recdgtdr, (UK)i9, FanteveahztBeovsdi -) Ro=akbitti opobyckapakyro-
. antibody and the antij-phosphotyrosi ne nouse
S1ngHROSPERAY LRt PRoBY, LRR el Mbra s enkdre vRscBBat egmed by

incuMaltl ANbir- £8BPLE +19& 8Neh 86M IndMISe J0G:1aRt bn2QnPedLRSs -
coupled to HRP, respectively, and visualized by the
photyygesgneapnénhadr ed4eheni Uesl ales deimde chBol padeLedt i 0bK) -

ro ERITeerAEEetn PR SORRTRAD AR o Bl e
anticglhlosphnd yecekliaet meatedno2bc Vordl hrtiitiodgr, atthel mefibranes
weréuyygﬂgy%e§SWith anti-rabbit IgG and anti-mouse IgG anti-
bodies coupled to HRP, respectively, and visualized by the
use of an enhanced chemiluminescence (ECL) detection system

(Pierce).

No difference in phosphorylation of the insulin recep-
tor was detected between untreated cells and cells treated

with 1 microgram/ml of compound 33.



WD 2005/ 087743 PCT/ CH2004/ 000147 - 45 CLAIMS 1. A
conpound of the follow ng general fornmula (1): R5 R6
wO200sHR)733 NR2 W U R V~R 3" (1) 5 wherein R2T/CH2004/000147
desi gnat es hydrogen, Me, Et, CHO ON, OH, Owe, COR9,
COOR9, CONHRO or CSNHR9,™ wiirer'eby RO denot es (Cl-C4)
al kyl ; R5 designates hydrogen, (d-C4) al kyl, OH,
(Cl-4) al koxy, OCF3, trifluoromethyl or hal ogen; 10
R6 designates Me, (Cl-C4) al koxy, OCF3, SMe or SEt; n
is 1 or 2; R3 and R5' each independently designate
Me, Et, Owe, OCF3, trifluoronethyl or hal ogen; U

esignates N or CR2', whereby R2' denotes hydrogen,
15 (C1-C4) alkyl, (d-C4) al koxy, trifluoronethyl or
hal ogen; V designates N or CR4', Whereb)_/L R4' denot es
hyd}og%n?omlz%i@%a%%ﬁol(lewes) gergralofprmula (I):
trifluoronmethyl or hal ogen; Wdesignates N or CR6',
wher eby R6' denotes hydrogen, (Cl1-C4) alkyl, (Cl-C4)
al kKbxy, trifluoromethyl or hal ogen; 20 and
phar maceutically acceptable salts thereof. 2. A
génggil_i ng to claiml1, wherein R2 desig WD

B PCT/ CH2004/ 000147 - 46 nates Me, OH, CN,
RAO-Nt, COORS. 3. A conpound according to claim
¢gin R2 desig- nates Me, CN, CHO or COWe. 5

CLA

(I)
5 wherein
Rz designates hydrogen, Me, Et, CHO, CN, OH, OMe, CORg,
COORy, CONHRp; or CSNHRy, whereby Ry denotes (C1-Cy)alkyl;
Rs designates hydrogen, (C;-Cs)alkyl, OH, (C1-C4) alkoxy,
OCF3, trifluoromethyl or halogen;
10 Re¢ designates Me, (C;-Cy4)alkoxy, OCF3, SMe or SEt;
nis 1 or 2;
R3' and Rs' each independently designate OH, Me, Et,
OMe, OCFs3, trifluoromethyl or halogen;
U designates N or CRy', whereby R;' denotes hydrogen,
15 (C1-Cq)alkyl, (Ci1-Cy)alkoxy, trifluoromethyl or halogen;
V designates N or CRs', whereby Ry4' denotes hydrogen,
(C1-Cg) alkoxy, (C1-Cg¢)alkyl, OH, trifluoromethyl or halogen;
W designates N or CRg', whereby R¢' denotes hydrogen,
(Ci-C4)alkyl, (C1-C4)alkoxy, trifluoromethyl or halogen;

20 and pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein R, desig-
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4. A conpound according to one of clains 1 to 3,
whrein R5 desi gnates hydrogen, Me, Owve or hal ogen. 5.

wé 20eodBd according to one of clainms 1 to 4, PCT@H2004/000147

wherein R6 designates Ow or OEt. 6. A compound
according to one of claim#®1-to 3, wherein R5
desi gnat es hydrogen or Owe, preferably hydrogen; and
R6 designates Owve. 15 7. A conpound according to one
of claimse 1 to 6, wherein R3' and R5' each
natdsndependenthy dasi goake chlawo®s. bronmo, Me or Owve. 20
8. A conpound according to claiml1l to 7, wherein R3
and R5' are identical; or R3' designates chloro or
br ao,A cHMhRRRd @%@b@@@h@St@N@lan A Cx@lﬁ@@élm R, desig-
according to claim 7, whérein R3' and R5
naﬁ%%ﬂ@haﬁgﬂbéﬁﬁ)éﬁl@pMeor both bronp. 10. A conpound
according to one of clainms 1 to 9, wherein U and W
designate CH and V designates CR4'. 30 11. A conpound
acchr di nprtpewidaiancb@dingetei on®46 £ desaimgnbttes 3,

hyvdr qge chloro Me 05/087743
WhE%%?@%h@Bif%B@ﬁi% Eyg 9geﬂ2b&ﬁ coﬁ%éﬁh&lgtéhrdlng to
claim 10, wherein R3', R4'" and R5' designate Owe; or
R3' deS| nat es chloro and R4' and _R5' de3|9nate OVe;
or Ra'A SRR SPACGGEN FanERR3OL At RES T deRi4ynat e
whdedin oY ekeighabethohsos. ol 13. A conpound accord ng
‘to claim1, which is 1-(3,5-

dlchlorophenyl) 2-fornyl -6-nmethoxy-1, 2, 3, 4-tetrahydro

:F’An}ﬁb% d t
1 (3 5 ofbpﬁgﬁﬁsflﬁgacgtgpeG %%%i@s 1 t% 4-
wheegxmﬁyﬂd@sggqataelhmérogen or OMe, preferably hydrogen;

3, dlchloro enyl) 2- cyano- 6-
an&-é%3§&lfn?t§ 4BBefrahydr0|squ|noI|ne 1-(3,5-di brono
i 0

pheny -2-fornyl - 6- met hoxy-1, 2, 3, 4- tetrahydr0|squ|no
|ne A compound according to one of claims to

whé Be Pn dior @ﬁ@phgnyéac@ ARl hexk1nd 3, éhi&% ahy

droi so- qui nol I ne,
brqng 3, Mp dithi@feopheny! ) - 2- cyano- 6- met hoxy- 1, 2, 3, 4-
t et r ahydr oi soqui nol i ne,
1- (3, 5-di net hoxyphenyl ) -2-fornyl - 6-
8. A compound according to c¢laim 1 to 7, wherein Rj3'

and Rs' are identical; or R3' designates chloro or bromo,

and Rs' designates OMe.

9. A compound according to claim 7, wherein R3' and Rs'

designate both chloro or both bromo.

10. A compound according to one of claims 1 to 9,

wherein U and W designate CH and V designates CRy'.

11. A compound according to claim 10, wherein R;' des-

ignates hydrogen, chloro, bromo, Me or OMe.
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met hoxy- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne,
1- (3, 5-di net hoxy 15

woheiss)#2- acet yl - 6- met hoxy- 1, 2, 3, 4-t et r ahydr oPEDAH20@H000147
i ne, 1-
(3, 5- di met hoxyphenyl ) - 2=c§4no- 6- met hoxy- 1, 2, 3, 4- t et r ah
ydr oi - soqui nol i ne,
1-(3,4,5-trinmethoxyphenyl)-2-fornyl - 6- net hoxy-
1, 2,3, 4-tetrahydroi soqui nol i ne,
1- (1% .4 A5 compoehboaypbedyhg -2 claim 10, wherein Rs', Ry’

n eV B Rt POy, 2,3 0 LIl ol SOl 108 e g
Rs't aeaegh@w pheay | Jr a¥4oya@§1§n3'€é§0?$ydﬂ®c§e§ dnd eﬁ{afax@r R
i soqui - noline, 1-(3-chloro-4,5-dinethoxyphenyl
desigragenmpoth- geLRBRYyOTr 100t MIQ@Qfahydr0|squ|noI|ne
1- (3-chl oro-4, 5-di net hoxy-
phenyl ) - 2-acetyl - 6- met hoxy- 1, 2, 3, 4-t et rahydr oi soqui no
i ng,3.1A compound accordlng to claim 1, which is 1-(3,5-
(: oxyphenyl ) -.2-cyano-6-net hoxy-1, 2, 3
dlchlé?rogi-xeaglf 2 LOLITY. gq%lrﬁgi%c}/x -1 2 % "y tetra&n 8 glsbqul—

nolihe(,3,151di, 6hﬁotl@mﬁdﬁwﬂlénﬁk)f—CH—Fade-t@-letGh-methoxy 1,2,3,4-
tet PR aTs S HPHIT B bpRenyl ) Lo B1ER 101 Bpheny]) -2-cyano-6-

meth%&z/%)ﬂ' 223eﬁh@éyr&h§d§@ﬂs&ﬁhrmﬁdfe01 aqui, RQliii B omo -
phe OROPRERYL Y 6 2metaensy 6L et Woxd~tetz ahvalnodisoghyarsdisequ’ -

(3, 9 prbk 3
1- 3r5 gsg pheny??t%}fcw ﬁh3§ tHoXy 1 5F§F2P¥gf?550
qulr@aalimydr @r—gaqarﬁgbrcmreqphenyl) -2-cyano-6-methoxy-1,2,3,4-

5-di_br ono henyl e et hox
tetrfbérééro&spgp BRVHYRI soqE} ﬁbglc%lry{réet%oxy %e\ﬁyl -2-formyl-6-
meth]:rx(y3‘152d|3bneﬁéphﬁnycﬂz}ofsd/@ﬂm5ir%7ﬂ4&3 5-dimethoxy-

/ CH2004/ 000147 - -
Phency 16 6CEEKOXG- Ime%h%xsfr}e%%rf}yotreaqrsagamrﬁ&s,oﬁ@lnohne, 1-

(3, SLdl%e@h@!x EBnyl -cyano-6- methoxgl 1 2,3,4~tetrahydroi-
xyphenyl ) - 2- fornyl-6 et hoxy- 4- tetrahydr0|squ|n
soqu@n,or.]éne, 1-(3,4,5- trlmethoxyphenyl) -2-formyl-6-methoxy-

1,2 35’(4 ’t%'t‘}' EPBS% Eﬁgﬁéiu@e,&‘ﬁe—té’é,ﬁﬁ LIV hokyBndnt 8 L o-

r0|s qUIno
aceﬂﬁ%@ -Bedhosyhdx ¥ phehyt ¢t 2apydmo-etitadyine, 1-(3,4,5-
trln?t%gg’cz?)gtes&ﬁﬁ,e%ﬂ%géﬁﬁg I)}F%)il_ljﬁanxey 1,2,3,4-tetrahydroisoqui-
nolJerH YTW (@—-ehmexy 4,8~ 81ﬁeﬁl@éiﬁf})&{ﬂ)s%lﬁd}(ﬂlylln%rmethoxy—
T 2't3r'|4m§teﬁ6i‘§?p5ﬁéﬁ§fﬁ?Q‘Ql%%%’f% 6L ethohhor oy 43 S dieet BRYYr o

hery8039aBeYN D6 neth 1.2.3 4-tetrahvd Line, 1-
P fﬂ' 455 t?lﬁetﬂgxy%ﬁ%nyi)-Z cyé%&ﬁ%iéﬁﬁgfqulno A4S

(3- ql'@{q'r@mﬁdﬁodgmqghp:gyph@nyl -2- cyano 6-methoxy-1,2,3,4-tet-

rahygc%]{oﬁiysl%%?et 1né d g?%hgx%f%flg lyc} Her QL ormé/l 6-eth-

OX -1, r ol MK
OXY—II ,(23 30 - ¢E®rahydr0150qulnollne . 1-(3, 5 -dichlorophenyl)-2-
acet&)rlm t %S’)ri ] Eegygrtetggﬁj} x'*(SlSoec}ur}L%x 111ne2, ?.T_Az 3t etr ahy

chlo]ro(ﬁre@\.lﬂrll() Lo-4yondl gt hexypheny|3 -2- t@@@w@r@tl@bqulno~

3,4- tetrahydr0|squ|noI|ne
llne_l_, (13- @_,él @Hpép@ﬁﬁ@gw;)—zz formyl-6-ethoxy-1,2,3,4-tetra-

hydrfd?{s@é}léu%’oglgbneﬁ h@§¥5 1d§b§orr%o§}%ﬁﬂny@ OAC%Q:%' %O 'tﬁgxy

1, 2. dhitetophydyb)seqateeying, 61-di i trohbramopheng1t e@rahy
dr oi so-
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qui nol i ne,
1- (3, 5-di chl orophenyl) - 2- cyano- 5, 6- di net hoxy-

wa 2205887%#8 et r ahydr oi soqui nol i ne, _ PCT/CH2004/000147 -

1- (3, 5-di bronophenyl ) - 2-

fornyl - 5, 6- di met hoxy- 1, 2, 384t et r ahydr oi soqui nol i ne,
1-(3,5-.

di br onophenyl ) - 2-acet yl - 5, 6-di et hoxy-1, 2, 3, 4-tetrahyd
roi so- 20 qui noline,

cyarilo{a}eﬁhdi}dyr onapBenyk it Zakyane: SodriidmidoXyl- (3, 5-dimeth-
trah dr0|squ|noI|ne
oxyéb?qy LR ¥ ﬁ@ﬁ?PfYZ‘ ;3:,4-tetrahydroisoquinoline,

1-(3 O{J‘Mme'ih@xﬁ}bﬁ%bwyzla@e@yf—éﬁéff}?&y;,dl 101 500U QA% -
drohﬁ%lﬁ@@#@ﬁenﬂr) 325a@é@?th6}<ﬁﬂ@ﬁl’|&m¥)ﬁo&y¢w@'§-&tﬁl@m/ah

" Qe300
R BRRADP 9 bt o g ey -
formyx}8}9$hngwrahydBoﬁsbqurabde@;soqulnollne, 1—(3 4,5-

tr| hox nyl ) ;2- . .
B A R M
noline, 1-(3,4,5- trlmethoxyphenyl)—2—cyano 6- etﬁ$xy 1,2,3,4-

-tri - - -1,2
ot SiLgmhonphen ) 2 pcety) 2. & diEthony £.2.9,

formy (% -4tord %? WEQhQXXph@@¥5%y§r@¥§6§h§h5%lne, 1~ (3-chloro-

| met hoxy 4- tetrahxdr0|squ|noI|ne
4, 51d¥m§§ﬂq&ﬁ9§e¢y§)3g acetyl-6-ethoxy-1,2,3,4- tetrahydr01so—

qulr%dﬁ‘%{é“%yﬁh%l hl%rgoﬁngl a%?&ﬁ&%ﬁ‘é}ﬁ% L 22 c%'az}lot QLI

roi - soquinolin
oxyﬂ}(Zilﬂﬂ1ﬂair¢hﬁddpnebhoxyphemgl)12€$uﬁﬂqdeﬁld%ophenyl)

X , t i soqui nol i ne, or
for‘iifj;‘?-'%%]“}?-ti‘, 5’\7\@) goé g‘?g Jd%b’zﬂ(ﬂddﬂ?“(%é"
dlcﬁﬁ@ﬁﬁhﬁ%ﬁﬂh@Q¥bbe2yann6 §i e thoey hoxy - 4, £, b d-eldralyo-

dr oj so- qU|noI|ne or harnaceutlcally accept abl e
quine}inghdredr f&ChAOESHBEDKH 2 THF AN 1D 3t

1 203EMJﬁéﬁkéﬁidg%lsoﬂnhﬁalhﬁeth? (R)s- &Hbééﬂo 1hQrer .
A conpound a defined in one of clains to 14,

forrmlc %&eda@eéwréaﬁeaw t6t rakedodi soqonpoune as - (3, 5-
| for. t
csnff bl ons o sl Pl ot 150 S A ALY

qulmbiﬁﬂxae1kd3wﬁldhbdownphegyﬂatﬁe@ymmo+$ﬂ64ﬂ1mulﬁdxy? of
ession.or function o 1 receptor .is

2 G R O 7 P LHed  BReol af oo TG R B ER T din

formie- 5l G erse thokysel, eced- té@ﬁw?dafopw@{r%laltrﬁe 1-(3,5-
di seases such as cancer, atherosclerosis, resten05|s

ding THPLRRATSHY ~di-§68584 ~§ub AR 4BORED] i Ast o - ERAIGNHRADE -
soq?%?%%??%nauQQ , 83 31 RRYABLObHAYE N Ld Fano 2% 14305 AP
1,2,3,4-tetrahydroisoquinoline, 1-(3,4,5~trimethoxyphenyl)-2-
formyl-5,6-dimethoxy-1,2,3,4-tetrahydroisoquinoline, 1-
(3,4,5-trimethoxyphenyl)-2-acetyl-5,6~dimethoxy-1,2,3, 4-tet-
rahydroisoquinoline, 1-(3,4,5-trimethoxyphenyl)-2-cyano-5,6-
dimethoxy-1,2,3,4-tetrahydroisoquinoline 1—(3;chloro—4,5—
dimethoxyphenyl) -2-formyl-5, 6~dimethoxy-1,2,3,4-tetrahydroi-
soquinoline, 1-(3-chloro-4,5-dimethoxyphenyl)-2-acetyl-5,6-
dimethoxy-1,2,3,4-tetrahydroisoquinoline or 1-(3-chloro-4,5-
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18. A nethod of treatnent or prophylaxis of'a di sease
in which down-regulation or inhibition of the
weoexpsassi4en or function of the | GF-1 recept.or PCE/CH2004/000147
beneficial, in a subject '@ 20 need of such treatnent
or prophyl axis, conprisrhé adm ni ster- ing to said
subj ect an anmount of a conpound (1) as defined in one
of clains 1 to 14 in an anount which is effective in
down-regul ating or inhibiting the expression or
dimdtnretyipbengfl ) -RheyhGB- 3, 6 ediapt 0rox 25 ,19.3 , Bhe atethgdrofiso-
. cl-aim 18, wherein the disease is se- .|ect fromcel
Il o Pk & BPosRassIEicR! R KA g \iBer oot -
2005/ 087743 PCT/ CH2004/ 000147 - 50 sclerosis,
restenosi s, inflammtory di seases such_as_psoria- Sis,
aut bt mfufETRVRLS &S 0GR Es LR halHaR Y F aF Tt i's, tard

Whi&{qgggméanqejggtkgmheggntfbﬁggynaceutical conposi tion
conprising a conmpound 5 of formula (1), or a

pharmaceutically acceptable salt thereof as defined

in y i ~ 4, _a h - Iy

acoont dble B R Hih o e F S ABEE g ok

for om# aisniangedicempound of the formula (1) io or a
pharmaceutically acceptable salt thereof as defined in
any one of clains 1 to 14, and a chenot herapeutic

agend., e af COMYnpalindn akoteFhResi Ml dde®bSz1aims 1 to
's(Par te or successive ad- ministration in the therapy
14, fory thies 38R 2F f EhRPc AT dBvRe T RN Hati n tde infabiviinga 'S

or tfedthRr@XpiresstgBeftel YACKH O Aot elp lddich 8CaRhAb; -
is beneficial. 22. Use of a conmpound of the fornmula

tion |9f gheg eppaergion esufieatign aek dftabl & slalrtecemdogofl s
bendSidefiined in any of claims 1 to 14, as a
phar macol ogi cal tool in the devel opnent and
standardi zation of in vitro and in vivo test systens
for go,fhe eval uat i of . the effefés ﬁ$ i nhi b
‘a

€ use gccordl t n éﬁoﬂf'Of

cel | Teydt%e e A0V tPabbRato Fafs? the disease
is selected from cell proliferate diseases such as cancer,
atherosclerosis, restenosis, inflammatory diseases such as

psoriasis, autolmmune diseases such as rheumatoid arthritis,

and transplant rejection.

18. A method of treatment or prophylaxis of a disease
in which down-regulation or inhibition of the expression or
function of the IGF-1 receptor is beneficial, in a subject in
need of such treatment or prophylaxis, comprising administer-
ing to said subject an amount of a compound (I) as defined in
one of claims 1 to 14 in an amount which is effective in
down-regulating or inhibitiné the expression or function of

the IGF-1 receptor.

19. The method of claim 18, wherein the disease is se-

lected from cell proliferate diseases such as cancer, athero-
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sclerosis, restenosis, inflammatory diseases such as psoria-
sis, autoimmune diseases such as rheumatoid arthritis, and

transplant rejection.

20. A pharmaceutical composition comprising a compound
of formula (I), or a pharmaceutically acceptable salt thereof
as defined in any one of claims 1 to 14, and a pharmaceuti-

cally acceptable adjuvant, diluent or carrier.

21. Articles containing a compound of the formula (I)
or a pharmaceutically acceptable salt thereof as defined in
any one of claims 1 to 14, and a chemotherapeutic agent, as a
combination for the simultaneous, separate or successive ad-
ministration in the therapy of a disease in which down-regu-
lation or inhibition of the expression or function of the

IGF-1 receptor is beneficial.

22. Use of a compound of the formula (I) or a pharma-
ceutically acceptable salt thereof as defined in any of
claims 1 to 14, as a pharmacological tool in the development
and standardization of in vitro and in vivo test systems for
the evaluation of the effects of inhibitors of cell cycle ac-

tivity in laboratory animals.



